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SUMMARY
(P &8 oFF)

Numerous kinds of artificial compounds have been used for cloths,
foods and housing in modern life. So the environment for desiring natural
materials was made gradually, and the word "well-being” have become the
goal In every realm of human life. Therefore we focused on the
hydrophobin which is a major component of surface protein in fungi
involving edible mushrooms.

Fungal hydrophobins are small secreated protein and they functions on
the interfaces of cell wall of fungi and solid surfaces. Hydrophobins are
reported to play an important roles in morphogenesis of many fungal
strains, for example, in the process of sporulation, development of fruit
body and formation of infection structure. Hydrophobins are self-assembled
to form hydrophobic surface with hydrophobin monomers, through this
process aggutination between amphipathic polymers composed of little
rodlet proteins and mycelia occur. It was suggested that hydrophobins are
self-assembled when the mycelium is attached to a hydrophobic surface
and act as possible signal for the formation of high-demension structure.

Hydrophobins are inetrmediately hydrophobic small proteins containing
characteristic Cys residues, and their genes were isolated first as genes
activated during during the beginning of aerial mycelium formation in
Schizophyllum commune. Thereafter hydrophobins were isolated from many
fungi, and it was found that theis expression was controlled according to
the developmental stages. Hydrophobin genes Scl, Sc2 and Sc3 were
isolated from S. commune(Marcel L. de Vochtnet al., 1998: Marie-Anne
van Wetter et al., 2000), CoHl and CoH2 were isolated from Coprinus
cinereus, ABH1, ABH2 and ABH3 were isolated from Agaricus



bisporus(Piet W. J. Groot et al.,, 1999), Fbhl was isolated from Pleurotus
osteatus(Maria M. Penas et al., 1998), Lehydl and Le.hyd? were isolated
from the primodial cDNA library of Lentinula edodes.(W. L. Ng et al.,
2000). Those hydrophobins were class I hydrophobin from the view point
of conserved regions and hydrophobisity pattern.

Of the many roles involved in invading host by fungal strains, a lot of
examples were presented. Ceratocystis ulmin, a pathogen of Deutch elm
tree was thought as disease causing agent by cerato—ulmin that was
produced by this strian(Okamoto et al. 1986).

Under like this circumstances, hydrophobin proteins were purified to
25kDa, 24kDa and 1lkDa by our team. The homology of amino acid
sequences between hydrophobin was so low that we could’'nt use the
similarity data. So we constructed cDNA library and two cDNAs were
screened, the one was Tmhydl gene codes for 118 amono acids, anr the
other was Tmhyd2 codes for 115 amino acids, respectively. And those two
genes were expressed in primodim, but not in the mycelium on Potato
Dextrose Agar(PDA) medium. So it was shown that hydrophobins took an
important roles in fruit body formation. And recombinant hydrophobin
genes were constructed and and their expression were studied in E. coli
and Pichia pastoris.

on the 2nd Project:
1. Screening of novel functional compounds from Lentinus edodes: In order
to isolate antitumor compon ents from Lentinus edodes, the lyophilized
mushroom of Lentinus edodes was extracted with methanol. The methanol
extract was evaporated, dissolved in water, and then the aqueous solution
was sequentially extracted with hexane, methylene chloride, ethyl acetate,
and n-butanol. The antitumor activity of individual fractions was tested
against human acute leukemia Jurakt T cells. The methylene chloride
possessing the most potent cytotoxicity exhibited 14.3% of the cell viability
following treatment with 150 pg/ml of the methylene chloride extract for 48
hr, whereas the ethyl acetate extract and n-butanol extract showed 21.7%%

and 33.8% of the cell viability, respectively.

_10_



2. In order to identify the antitumor ingredients in the Lentinus edodes,
the methylene extract, ethyl acetate extract, and n-butanol extract were
ananlyzed by the GC-MS. Both linoleic acid and ergosterol appeared to be
commonly the most abundant ingredients in the methylene chloride extract
or ethyl acetate extract, suggesting that linoleic acid and ergosterol might

be the major antitumor ingredients in the Lentinus edodes.

3. The molecular mechanism underlying the antitumor effect of the
methylene chloride extract on Jurkat T cells was investigated. After
treatment of Jurkat T cells with the methylene chloride extract at the
concentrations ranging from 75 to 150 pg/ml, ER-stress-mediated activation
of caspase-12 and caspase-8 and subsequent mitochondria—independent
activation of caspase cascade and PARP degradation, leading to apoptotic
DNA fragmentation, were induced in a dose-dependent manner. These
results suggest that the antitumor cytotoxic activity of the methylene

chloride extract is due to its apoptogenic effect.

4. The antitumor effect of the methylene chloride extract, ethyl acetate
extract, and n-butanol extract was examined using  various
anchorage-dependent tumor cell lines, such as 293T, HCT 116 p53 (+/+),
HCT 116 p53 (-/-), HelLa, and U87 cells. When these tumor cells were
treated with 150 pg/ml for 48 hr, 293T and US87 appeared to be
significantly sensitive to the cytotoxicity of the solvent extracts. However,
HCT 116 p53 (+/+) cells was refractory to the cytotoxic effect of the
solvent extracts and showed ~95% of the cell viability, whereas HCT 116
p53 (=/-) cells showed 72~86.5% of the cell viability, indicating that the
presence of anti—tumor protein p53 might suppress the cytotoxic effect of

Lentinus edodes.

5. In order to produce recombinant hydrophobin in FEscherichia coli
expression system, the hydrophobin gene of Tricholama matsutake was
cloned into an expression vector plasmid pET-3d and was transfromed in
to E. coli. When the transformant of E. coli was cultured in the presence
of IPTG, the expression of Tricholama matsutake hydrophobin in the E.

coli was not observed.

_11_



6. When Jurkat T cells transfected with vector (JT/Neo) or Bcl-2 gene
(JT/Bcl-2) were treated with the ethyl acetate extract (4-.6 pg/ml) of P.
Jjaponica for 40 h, JT/Neo cells underwent apoptosis with no detectable G1
—arrest, whereas JT/Bcl-2 cells that failed to induce apoptosis accumulated

at the G . along with reduction of hyperphosphorylated Rb.

7. When Jurkat T cells were treated with the ethyl acetate extract (4~6
ug/ml) of P. japonica for 40 h, the cdk4, cyclin E and A, required for the
G 1—cdks that phosphorylate Rb, were markedly downregulated in JT/Bcl-2
cells, and the Gl-cdk inhibitor p27 ma was significantly upregulated.

8. Chemical components of the ethyl acetate extract from the P. japonica
which appeared to possess the cell cytotoxicity activity, were analyzed by
GC-MS. The compositions and quantities of main constituents were
diacetoxyscripenol  21.9%, phthalic acid 26.7%, stearic acid 6.9%,
di-(2-ethylhexyl)phthalate 7.3%, cholesterol 13.0%, and ergosterol 17.2%.

9. To understand the cytotoxicity of diacetoxyscirpenol (DAS), the human
Jurkat T cells were treated with DAS at concentration of 0.01~0.15 pM.
DAS caused apoptotic DNA fragmentation along with caspase-8 activation,
Bid cleavage, mitochondrial cytochrome c release, activation of caspase—9
and caspase-3, and PARP degradation, without alteration in Fas or FasL

levels.

10. Although these DAS-induced apoptotic events in Jurkat cells were
prevented by ectopic overexpression of Bcl-xL, the cells failed to divide

due to down-regulation of cdk4 and cyclin Bl.

11. DAS-mediated apoptosis, activation of caspase-8, caspase-9, and
caspase-3, and Bid cleavage were abrogated by the pan-caspase inhibitor
(z=VAD-fmk) or caspase-8 inhibitor (z-IETD-fmk). While DAS-mediated
apoptosis and activation of caspase-9 and caspase-3 were slightly
suppressed by the mitochondrial permeability transition pore inhibitor
(CsA), caspase-8 activation with Bid cleavage was not affected. These

results demonstrate that T cell toxicity of DAS is attributable to apoptosis

_12_



provoked by caspase-8 activation and cell cycle arrest caused by
down-regulation of both cdk4 and cyclin Bl.

on the 3rd Project:
Extraction conditions for mushroom raw materials were studied and

test products for drink, capsule, tablet, granule and powder were prepared.

_13_
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H 1z Ao e e

Ald d7AEe] 54

Fungal hydrophobine EH|erwld 2 AFF9 cell walld} 7] &2 A

79 cell wall?} A TH Apole] Aol A #gshi= whdolr) o3
B Aol PR oA FaF Aom Hiwo QledH dE
=9, TAFEA, AAATE, gddTx 45 AFed 7es Eieke o
Zoltt, Hydrophobin =& #7eo]| tf-g3ste] vl @A monomer 7} self

o 7litAtel ‘el e 93
amphipathic polymer®}t Aol 3 o] Ao 3]

ARZE A o] el FEE wel e A&t ofm dda A lojxE il
b7z YAS A AsEA F

hydrophobin 53 %2 Cys Z71& 7HX $AHES] AFAQd 22 v
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AR oA FHAEL Schizophyllum commune°l A 717ALe] A %7]
Foto] FAsHE FHAAREA HxE B9t AEst9d A hydrophobin

Fo fungiZH-E EE e, 259 e dddAd wep 24 24
g Aol HAFJAL. o5 FHAAME S communeol A  Scl, Sc2,
Sc3(Marcel L. de Vochtnet al.,, 1998: Marie-Anne van Wetter et al.,, 2000)

[Rpsi=X

S, Coprinus cinereus°l A CoHl, CoH2, Agaricus bisporus(Piet W. J. Groot
et al., 1999) o4 ABH1, ABH2, ABHS3, Pleurotus osteatus°|*] Fbhl(Maria
M. Penas et al, 1998)o] ALY H, Lentinula edodes ZHHE
Hydrophobing ZE=3te 27019 #AA (Lehydl 2 Lehyd?) 2 primodial
cDNA library®] random clone®] =g Zlo 2 FAHE olu|Ait vjd e EX
Aol Cys@715S 7Fa o8] 7}A1 9] fungal hydrophobin 3} FAMgE #+2=
ZFA 2 YATHW. L. Ng et al, 2000). ©]E hydrophobin F+AAEL 2
REAYGY AgA oz uFo|E u class I hydrophobinf-d A} ©
Y Le hydl9 AAFEL primodium Al7]9] Zkow  Lehyd2e AAL

& 2l AL Z= Ao A E=gkth monokaryotic parentoll A o] & fHAFe H

o Lo

rﬁZ N >sz At
FN

°
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2
o
PV
rlo
po

& o]lE HFHHAA7F mating type regulationS Wil 7] wj o]
A A o] ddEoto] o]E ¥ hydrophobinfrAAFe] H-3lo] w}E

=
2 o] HAAM ALAGGA A TaTF TS FHL Acw P74 E oA

hydrophobin®] o1& 7}x]¢] 7]5FolA Mit7Fe] sFAYH Hdd o4
S nFHEY, ojn] B2 Aol 2 dEo] AAEH Adrt. I =FibE
Wi Ceratocystis ulminol W3t AFE FPJPS vl Hzxd= o T

2Hel= cerato-ulmin ©] WYAES AWz Az oy (Okamoto et al.,
1986), cereto—ulmin A x}Fo]l WHol7l =4 E
k=l (Bowden et al, 1996), ©] A9 F3Alo| cerato-ulmin®] ¥ o]F
= 71k A B AgAde] FATHS WS o, cerato-ulmin O.
ulmi(Takai and Hiratsuka, 1980, 1984)2] AMxd FAAHAEToZA #H X
o9l (Russo et al., 1982; Stickler and Bolyard 1994)o]t}, ¥l & 2o o]
E o] ¥A7} bark beetleo] {2 w) zg3lo] wrE oW (Temple et al.,
1997), 53] HAdS 23T o ojR 9 T Fo] FUHES I

cerato—ulmin®} Y3 T2 w@wlAdo] horse chestnut blight fungusl

0,

oL

Cryphonectria parasitica®l~] 27 % cryparin(Carpenter et al., 1992)% & A4
ST HYgAe oz wdade] WHEAEU(Zhang et al, 1994
Kazmierczak et al., 1996) ©]Z 2 cerato-ulmin¥} v}27FA = 7| A2 &
1S Akl @A 9Ee Fdee Aom FA o] HAlv

X4 A hydrophobin®] &S W&slA 913+ o & rice blast fungus
Magnaporthe grisea7} W9 ZAd Zdd u] FHS = FH1A MPGIo] 2
ZAEA=d o] FAAY HHS A FH FHA =, 7] (appresorium)
PN ek HESAZE BEets setel wi =A YEtstth(Talbot et al., 1993).
MPGI2 A3 A9 class I hydrophobin® & o] 2-& &4 el e 7H&3)
o] 27133 (self assemble)¥= H  ZH(Talbot et al, 1996). 2=
MPGIA S F718de] JfA7]e] fF=do F1e A4 7eS 236t
72 29 (Talbot 1995, Beckerman and Ebbole, 1996; Talbot et al., 1996).
oJRAL  MPGIAHES] A4 ®HoA A7y = A7 A Zon

(Talbot et al., 1996), &717F Wesl= &<k MPGIY 7lss 1dd o,

E

rr
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hydrophobin< it F7F 7159 Hol7l &= 7|4y A3d o 7]5& ¢33
S & & At (Woesten et al.,, 1995; Beckerman and Ebbole, 1996; Talbot et
al., 1996)

cerato—ulmin¥ MPGIY A o]l% EuwlkE HATR  Cladosporium
fulvum®] hydrophobin®] A==t o4 Fol% B¥LA I hydrophobin/g 4t
o] AaABAZE EAFATH Spanu 1997). F o2 & HE #WHo]
e1el Claviceps purpurea’} AAFst= hydrophobin® & A, o]t o] alkaloid=
A w Ay s FAREA 234G FH T Armtz and Tuzynski, 1997).

w29k o 2 Pisolithus® hydrophobin®] 2] &2 2] F-Zof #AdF o] o}
= apAo] d# A 9 tH(Tagu Denis and Francis Martin 1996; Peter A. Vesk
et al., 2000).

oj9} & Aol wulolA AFOEA dEs] 17]|E Rl e Fol
¥ A (Tricholoma matsutake) 2. &5 € hydrophobing A A8l FHAAS B4

_IC_)T_
Sa, FAA WA AU LAsGOr, B 2Rl E EAEY

5
L@ A= GFe S48 er, §5 A= hydrophobin ] #t

w
lo
X

2 AF e HH2 HAAYAA tEAHQ] wuww Al hydrophobin
, o] @A) o] §AS JfEEte], A AR

=
A8d ThsAde mAskslen, B3 e Axgds HESI, sAd ]
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H2d=de 7ls/igd &

20039 % ATFIA] o] %] THEFoke] AFZ YIS AHHM  dimorphic
fungus  Paracoccidioides brasiliensis® WA EI9 SR AE o A
hydrophobin o @& S ZASAS o, FASHA ERAAEHE A8A Hx
24X 7F Herel %9 hydrophobin ¢cDNA (Pbhydl® Pbhyd2)7} aid
o] Qo (Bztde Albuquerque P. 7-1F 2004. 5), Schizophyllum
commune hydrophobin®] 9% SC3= AdE=8& Ao A dimer A7} FH -
A o] o, A% monomer, tetramer?t & @olg 2 EAo] B Ao
1}, dimeric SC3 7} assembly 9 7]& @97} Heo] HxrFom(d A
Wang X. AF3ZF 2004. 4), hydrophobin ¢ ZAA3I}e dAF=RE
Terichoderma reesei®] HFBII7}F Mn ¢ EAl8tollA AAs7 AgdS ¥
Fomw, w3 Tricholoma reesei ¢ HFBOIE T+%Z24 AL w, 1//29 n
-helix®} 47029] f@-strand 7} EStE o] lon, o] dwMlzo FHLE 44
olrow 2719 [-hairpin loopS 2G4 o] Bd 3 om(AX =9 Hakanpaa
J. AF2E 2004, 1), =¥ Magnaporthe grisea’} 799 HoAE =
AWt  hydrophobin ©] 7HE @stA AAbdo]l WA oW (L9
Matsumura L3, 2003. 12), Poliota nameko 2 TAFu]SFA] <1 AFZ 5 vl %] of]
A ufElS W, 31719 ¢DNAZF 8= A=, o]F oA 3707} hydrophobin
I dEAdel makeol FRlEA oM (YR Tasaki Y. 15 2004. 2), Bt
Ophiostoma ulmi®] cerato-ulmin(CU) gene®] 4% %S w, #Ad S &%
Frrl 20-60% Y @S CU mRNAES AAgo]l = Aduk(hvte
Tadesse Y. L5 2003. 9). 18] 32 Cladosporium fulvum®] hydrophobin gene
hef-19] promoter®} signal peptide® ©]83}4 Aspergillus nidulasns <
catalaseS FHAAZHS d], AiFHo] 60ME FUtER e, N 9 AAINS
o, gakgFe] H% Sido]l EFRH=S (= John) FHEWE #yd A
7h ol AgH ASFS g Ark o9k 2ol IoolA= R U
Hdo] g A7 JAFH doy, IldME B dAdAlol o=
hydrophobin A7 dl+= A9 = AAo|t)
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FH 19 599 hydrophobin 9175 3%S HEW, Schizophyllum commune
o7HH EIZH Sc3 hydrophobing spin coating and adsorption o &
polymer ¢ F WA ZA| 3}, lateral force ¥ "] 743} nanoindentation H 2
2 Z2AH3PS w, Sc3xg 2 23Fe], nanoscale?] Ao ZEHnuLZo] polymer?)
xHAA fAaFJew, AFAde] F7FEJAT(Mirsa et al., 2006). g
Schizophyllum commune®] Sc3 ¢+ Trichoderma reesei®] HFBI1 3 HFBI
of #& vuATE S =d, Sc39t= @7 HFBI ¥ HFBIO +
7] BAWAA 22k 20 WETE dojuA] kS Wk ofuel, WAl 29
Wske skl Fokth tgo] xwe HojAs= HFBI % HFBI ¢ 4
Fole iRl B o, Sc3 o ABfols FAIe] Al WA EE
HFB 1 2} Sc3& AF&3te] A8 oil emulsion & HFBIOE AF&3le] ZA g
AR g kgt en, HFBI % Sc3& 454 TeflonkWel dS %
HotA st By golatA FiEol FEA skt 1ed HFBI o2
ZYEAS W, =AE AA] w9 vZsEA o, Sc3e Fgole 1A B

- A 3A o] A th(Askolin et al., 2006). AFATH AT W (HsbA)o]

=_
o

Aspergillus oryzae RIB4OTFFE o] 83} polybutylene
succinate-co—adipate (PBSA)E 49 ©A¥9o® AFES ujx|oA AJLHE A
=4, °]ZA& hydrophobin & o}YXA|RE oA A4 mH ZAFEA
CutLl polyestearse®} Zg3sle] PBSAE s sto] Wt ¥l Asp. oryzae
hydrophobin RolA%= PBSAzx Wl ZAgtste] CutLls Sold o= 7FEA[AA
E 3| A A H(Ohtaki, S., et al. 2006). Trichoderma reesei®l hydrophobin HFB
oo wAFZZ24Hakanpaa J., et al. 2006)o] 3= Fow, class [
hydrophobin ¢ ©&A &eel 324 737 AFHJAHKwan AH et al.
2006). &3 Yt Verticillium dahliae Kleb™ microsclerotia = &%l
FH FxAE A4 v, class I hydrophobin - AAH(VDH1)o] W3 g &
gl o, o] fFHAE EvtEA AWl Mdy #do] AS5S &t
(Klimes A. et al. 2006). Eurotium rubrumolA] putative hydrophobin <]
AL 098 aw oAM= 086 aw oAMEY ¥ £& LS UEHUAS

(Cooley, C., et al. 2005), Flammulina velutipesol A U7]1F A o] TH ¥ =

FAAAE 2329 P&, hydrophobinfr A A7F ZgH = o] et 2eju =

A
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hydrophobin = A2 A9l A #T=e] ASS & 4 AT (Yamada, M.
et al. 2006). Trichoderma virides 1AW ¥ vl conidial hydrophobin®]
W2 400, 323, 272bp 9] 3F <2 mRNAZ ZAge] vt Ao, ag8jx o=
Aol ®Ho & dAER HYdES & F A olE AAEY Aole=
introne] gl& AAAAFH 17/ A= AHX T/ U= AY Aoldorm=
conidiaB@ Al el oA A Ldo] 2dES & F AATHVargovic
P. et al. 2006). Trichoderma reesei®l ] hydrophobinf-# % HFB I & A}
9 setel, Z2a HFBII = ¥AFA7Iel 23]l 2els dth(Askolin S.
et al. 2005). 1256F¢] A Fe FHAMLZTEH 600014 Ser/Thr
kinase domain ©] ZZAFEJQow FAlo] hydrophobin ¥ S domain ©]
Mycobacteria STYKOA ZAEHTH(Krupa A. et al. 2005). =W
Magnaporthe grisea E4%E hydrophobin ¢cDNA MHPE Z£4s3slg =], ol
Ao RRE wHEo)A = hydrophobin & 1020}W]:eibo @ A w9l o
classIToll &gte] grslxlom, oz Ao T AgE Tt
conidia® @4 o =] W HAHKIm S. et al. 2005).

o] ¥ o] ZytFeo] EHTWA hydrophobing ATAERE AFES AT
A AP Q= 3ol A], T2 Tricholoma matsutakes ©)
o] hydrophobin & AAletal, ¥ FHAE Eesta, A7]FdA e &
X

AT, EF o]F FHE AFL AL ATE B ATF

]

e

24 hydrophobin & ©]
L o e el
ARemz g8 87]7], AEAY D spEE Ad S A8E AAEA T

g Aol oel7k vk 7,
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A3 E ATHES

#1174 hydrophobin ©] &?
1. A&

hydrophobine At 2 @2t 22 HAEGtFo o8] Aol v, A
Farel oA E BikE RoR dEE AR g e F o] (de
Vries et al. 1993, Wessels 1997), X w72 A&} T Alo)A vt 7%
S Fdsta Adrh. o5 49, 9]

A
71ZTdA 2 AAA e Ao AARY I E 1 (Wessels 1996, 1997; Woesten

It

& A4AS UE agerial structure® =,

and Wessels 1997; Woesten et al 1997), A7} 2449 EWHo| BAE=
AL Fof(Woesten et al. 1994b)st71 = 3w, HefE A 9 signal2 = ZH&

3lt}(Talbot et al. 1996).

TR T P AT

Fig 3.1.1. Schematic representation of the hydrophobin self assembly
process. Hydrophobin monomers are shown with four external loops
represented as the arms of a cross. The proteins fold such that one side is
predominantly hydrophobic (shaded) and the other hydrophilic (white). The
amphipathic hydrophobin monomers are secreted when the fungus is
submerged (A) but self assemble when the fungus reaches air-water

_30_



interfaces (B) or hydrophobic surfaces (C). This model is adopted from a
model originally formulated by Woesten et al. and reproduced from Talbot
(1997)

o] 7]%5S w3ld 4 9l mechanism(Fig 3.1.1)& hydrophobine] %
TFA-2FAY AHAdA ~2~FE 3]8¥ o] amphiphatic filmS FAstE A4
of 711tk Wessels 1996, 1997). <Al wjte  tAfel] oJsfix FHlH
hydrophobine 474 oA it m wjx| e} & 718 AAHA 222 3%
"k o] A2 B 3W AY&KoA v %S IATFORA, dAE A
g T Ave dFgo] Ak (Woesten et al. 1999). th
%!

of Hztgl tAbel] o8] ¥ hydrophobind

AgoEsE 222 33¥ hydrophobin Rt ©#3Ae] A7l ##E A 2

2. o=z xwo A2

® Class I % class I hydrophobine Ex}#o] 2o m(+100 ofn]x=4F), ot
A 2FAL g, oA 8719 REAQ cys @7l g E ol g A
o] By (Fig 3.2.1). A8 4 /474 e (Wessels 1994, 1997)el <]
A E Fojg AFdolr}, o]59 ofu x4t HjE-2 TR (Wessels 1997), 3
HA Cys ol 91x& N-= wjdel Aol 7FAA o] th(26-158 oFv] =
2B (Woesten 2001). H]Z hydrophobine] ¥ o =44 4 glvjsiyets, L
59 4wl AL, AAow 59 ofuxAt wjde] A o EA otk
(Woesten and de Vocht 2000). Class I % class II hydrophobin< 44 -
oA Ao 22 3|§sle], amphiphatic filme A gl (Wessels
1996, 1997).
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®@ Class I hydrophobinol &4 FAE membraned thers] E-gAdojw,
formic acid®} trifluoroacetic acidell ¢4 =t sigld 4= dth.(Wessels et al.
1991; de Vries et al. 1993).

oj9}t= tjx% o2 class O hydrophobin © ¢ 34 HAFH FFE
kg A o] o}

1O

8] F

1E 7 A

| Cryparn

Fig 3.2.1. Schematic representation of putative hydrophobin structures based
on intramolecular disulfide linkages determined for cerato-ulmin (Yaguchi
et al, 1993). In this model the eight cystein residues from four intramolecular
disulfide bridges resulting in two-domain proteins containing four "loops.” Loops 2
and 4 are predominantly hydrophobic. The class I hydrophobins shown in (a) and
(b) vary in the length of loops 1,2, and 4, with loop 3 being invariant. The greatest
divergence is the length of the loop 2, which varies from 22-to 39 amino acids.
The distance between each domain also varies considerably. The examples shown
are (a) MPGI1 from Magnaporthe grisea and (b) Sc3 from Schizophyllum commune.
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The class I hydrophobins show more conservation in spacing of cysteine residue
leading to a broadly symmetrical structure with four loops of similar size, separated
by an invariant number of amino acids. The examples shown are (c) cerato—ulmin
from Ophiostoma ulmi and (d) cryparin from Cryphonectria parasitica. Note the
long N-terminal glycine-rich tract in cryparin which is also found in the predicted
product of cpa3 from Claviceps purpurea (Arntz and Tudzynsky, 1997). Cysteine
resodues, bulky hydrophobic residues (M,, F, I, L, V), positively charged residues
(K, R), and negatively charged residues (E, D) are shown. the representations are
adopted from models originally constructed by Joseph and Wessels.

CU® CRPE 60% ethanol® 2%2] SDSelA slg]d 4+ 312w (Russo et
al. 1982, Carpcnter et al. 1992, Woesten and de Vocht 2001), 3|g% CU =
sk b S ek AU, WaAAI R o= A, dlelE & A Russo et al. 1982). 7+
2 49 class I hydrophobing Schizophyllum commune ¢ SC3¢] A gH
o] class® Bt FAHLERE H=23 AAS 7HA AL 2

AFA -2 Ade] HEAIAS W, SC3 monomers =22 3] gE o]
10nm 719 amphiphatic fil & A 3ok (Woesten et al.1993, 1994a, 1995).
SC3 membrane?] IFAL AFEFo] He FHAPAZLEY 36529 110271
o] o] YA BFstEo] vl v ofb gAo] ¥ Teflon? H
g g gidd Aol "k (Woesten et al. 1993, 1994a). SC37F Al o
A ~x~8 3dgd s 27Hx¢9 conformational change’} bR ThH(de
Vocht et al. 1998; Woestrn and de Vocht 2000). fi-sheet rich monomers <
AFolE F7Fd a-helix T7&E 7FA &  conformationg F gl SC3+
water—-Teflon AlWolA o]zjdt Z7FA Al 2 A X9 water—air Al A ol A
© o] @A fi-sheet] state), TAIZF Tl 10nm & ol =Hd7]e v
o] mafolaE AE Aol BFHET(i-sheetll state). ©] 23+ ultrastructural
state ¢ W3tAlel= 224 2] WstE #EEA F=tH(Woesten and de
Vocht 2000).

a-helixoll /| fi-sheetZ 2] W3}i= water-solid AlHolA dojd 4= A gH
<R E SVMAFEA, AUSHEAE Ao RA, FEAZ F A
(Woesten and de Vocht 2000). ~~% 3g4d uj SC3¢ HAL #Azsg).
—sheet’d B o] SC3+= iL%e] THEAS ZHA|vh whdo] dFA 5= BH
Aol BAAH R gE=th(van der Vegt et al. 1996; Woesten et al. 1999). ¢

£-0] lectin &4 o] =78 th(van Wetter et al. 200a). ©]¢lol % a-helix form

3
ftlo
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2 fi-sheetR U= @ <HAS A 2t} vE FAETIF A4 xH 78}
A F-ze seEls, a-helix ElE Wzbd 52 A ACd oA szl
¥} monomeric conformation® 2 HZE o] A4 Ay ol9= RHow

fi-sheet B El2] conformation®} A4 A9 Aax8e o33 Ao
e A JeS W] =t Woesten and de Vocht 2000).
H] % class I hydrophobin®] ubzx el A Aol FAlsith stHet= 159

v Ag AE2 dold Ze]th(Table 3.2.1).

Table 3.2.1. The fungal Hydrophobins

Hydrop Taxono Mutant
Name hobin mic  Organism phenotype Biological function Reference
class  class determined
;1 . Schuren and Wessels
SC1 1 Basidio schizophyllum 2 Unknown. Expressed in dikaryotic phase. (1990); Wessels et al.
mycetes commune
\ (1991)
Involved in aerial hyphae formation and ..
o . Wo" sten et al. (1994)
SC3 1 1 Zs:lfz; etso attach to hydrophobic Van Wetter et al. (1996)
Unknown. Expressed in dikaryotic phase. Schuren and Wessels
Known to line gas channels in ; Wessels et al.
SC4 I 2 li hannels i 1990 1 I
basid-iome. (1991)
SC6 1 2 Unknown. Expressed in dikaryotic phase. Wessels (1997)
Coprinus Asgeirsdottir et al.
CoHl1 I cinereus 2 Unknown. (1997)
Pisolithus . .
HydPt-1 1 tinctorius 2 Unknown. Expressed in mycorrhiza. Tagu et al. (1996)
HydPt-2 1 2 Unknown. Expressed in mycorrhiza. Tagu et al. (1996)
. Unknown. Expressed in dikaryotic phase.
Agaricus . ; Lugones et al. (1996);
ABH-1 I bisporus 2 llfa[; ?Xinm:)e line gas channels in de Groot et al. (1996)
L . Lugones et al. (1996);
ABH-2 1 2 Unknown. Expressed in dikaryotic phase. ; 5o =~ ° “ (1996)
SSGA Ascomy  Metarhizium 2 Unknown. Expressed during St. Leger et al. (1992)

cetes anisopliae appresso-rium development.

Conidial spore wall protein. Involved in

MPG1 I Magr’t’;zfe Zrthe 1 conidium and appressorium formation. ¥Z}Eg: :; Z;’ 8322;
87 Required for full pathogenicity. .
RodA 1 A;f;;,lg;le;n 1 Conidial spore wall protein. Stringer et al. (1991)
Aspergillus L . Stringer and Timberlake
DewA I nidulans 1 Conidial spore wall protein. (1995)
Aspergillus . . Parta et al. (1994) Thau
HYP1 1 fumigatus 1 Conidial spore wall protein. et al. (1994)
Neurospora o ) Bell-Pederson et
Eas 1 crassa 1 Conidial spore wall protein. al.(1992)Lauter et al.
(1992)
Ophiostoma Aerial hyphae formation and
CuU 11 P wlmi 1 hydropho-bicity. Abundant expression in Bowden et al. (1996)
host plant.
Cryphonectria Unknown. Abundant expression in host
CRYP I parasitica 1 plant. A cell wall protein. Zhang et al. (1994)
Trichoderma Unknown. Highly expressed in
QID3 I harzianum 2 chitin-containing medium. Lora et al. (1995)
HFB1 II Trichoderma Unknown. Highly expressed in Nakari-Seta”la” et al.
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reesei 2 glucose-containing medium. (1996)

Trichoderma Nakari-Seta”la” and
HFB2 11 reesei 2 Unknown. Pentilla
. Unknown. Unusual ‘tri-hydrophobin’’ .
cp a3 I Claviceps 2 structure. Expressed in ér;lgt;)and Tudzynski

purpurea alkaloid-pro-ducing cultures.

S| A AFAFY] FREFTFTES Hlud ddAHFEHEFAE oF 110
), AFAAZL st} (22-63° Table 3.2.1). o9 ol % class I hydrophobin
wfr]e] AAE 5-12nm Abo] o] tH(Stringer et al. 1991; Bell-pwderson et
al.1992; Woewten et al. 1993, 1994a; Talbot et al. 1996, Woesten and
Wessels 1997, Kershaw et al. 1998; Logunes et al. 1996,1998 1999).
hydrophobin @#A & F71&m F&AoA= ol §ads el
(Schotmeijer 2000). Z%sl= THR7F AR & Ztt (Table 3.2.1; van
Wetter et al. 2000a).

class I hydrophobin®] self-assembly*] <HFEE= FZ A<l WH3lo] s
e A Loz IR &t}h. class O hydrophobin, class I hydrophobin
I o], WA o] o IFA Y HFHZFd, FEAHY Aot o,
lectin®} #<& A4S 7FA a2 dtH(Carpenter et al. 1992; Table 3.2.1). =Lg
U class I hydrophobin¥+= %% 22 class 0 hydrophobine 3]&A] =
NS FAA = ZEHWoesten and de Vocht 2000).
9ol A =gk mpek 2ol hydrophobin®] ofn]w=Ab i S wi-g- theFatth. 874
o cys 7IE ALEE, @A FUHY ofm=Abute]l B E A o]t (Wessels
1994; Woesten 2001)(Table 3.2.2).

L
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Table 3.2.2. Cysteine Spacing within the Fungal Hydrophobins

h}{\ldarl(lj;)ello(iot;n Cysteine spacing® Diameter of rodlets”
%?j:gsgs C-Xs5 - 7C-C-Xio - 39-C-Xi - 53-C-X5-C-C-X5 - 15-C-Xz - 13
MPG1 C-X7C-C-X2-C-X9-C-X;5-C-C-X1-C-X5s 5-7 nm
rodA C-X7C-C-X39-C-X18-C-X5-C-C-X17-C-X7 10 - 12 nm
dewA C-XéC-C-X30-C-X23-C-X5-C-C-X6-C-X13 ?

Sc3 C-X6C-C-X33-C-X2-C-X5-C-C-X-C-Xs 10 - 13 nm

ssgA C-X5C-C-X19-C-X5-C-X5-C-C-X 12-C-X5 ?

Scl C-XéC-C-X}}-C-X12-C-X5-C-C-X12-C-X7 ?

Sc4 C-XéC-C-X}}-C-Xlz-C-Xs-C-C-X12-C-X5 ?

Eas C-X3C-C-X75-C-X3-C-X5-C-C-X3-C-X> 10 nm
HydPt—l C-X¢C-C-X3,-C-X13-C-X;5-C-C-X1-C-X7 ?
HydPt-Z C-X¢C-C-X3,-C-X3-C-X;5-C-C-X,-C-X7 ?

fgf;:snsl‘l‘)s C-Xo - 10C-C-X11-C-X16-C-Xs - 9-C-C-X10-C-Xe 7
Cerato-ulmin C-XoC-C-X11-C-X16-C-Xo-C-C-X9-C-X5 ?
Cryparin C-XoC-C-X1-C-X6-C-Xg-C-C-X19-C-X¢ ?
QID3 C-X4C-C-X1-C-X4-C-Xo-C-C-Xo-C-K7° ?
HFB1 C-XoC-C-X1-C-X6-C-X3-C-C-X0-C-X6 ?
cpa3 C-Xo - 19C-C-X1;-C-X6-C-X5-C-C-X 10-C* ?

“ (C, cysteine; X, any amino acid). The number of amino acid residues preceding
the first cysteine cannot be accurately determined because signal peptide cleavage
sites have not been determined in all cases.

Where determined by ultrastructural analysis.

¢ The published QID3 sequence suggests that the second cysteine residue may be

serine(Lora et al., 1995).

Spacing based on incomplete sequence data from multiple hydrophobin domains
of cpa3 (Arntz and Tudzynski, 1997)

F ol o] 8 cys FVI7F aFA nER HEH olf7t AFHIAL FAAR
SC3¢ S-S Z2¢S M-S v 2 iodoacetamide® SH7]Z block A1 7S
hydrophobing FFd A AdA oz 3T UTI(Z AFAA-HUFA9 AA9
F-Alstell A)(de Vocht et al 2000). &3], S-S A 3§ hydrophobing &4
GHFAZ FAAATH, o AV} AFAH-2FAde] AW EATE wvyh

self-assembly = A 3}&=t}.

&0

3

m
filo

=
TA-RFAde AAdEe A o,  FZIejd ol

ol AAE 7FA 3 7] W&l hydrophobinE ©|

sl
FHe AAS nA vl (Fig. 3.1.1). AA(d oil WE)ES A ()
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Teflon)e] 244 FHE, 0|55 hydrophobing& Hd T} FEFAHD S

24, edor e 7 Atk (Woesten et al. 1994a, 1995; Lugones et al.
1996). Wbz, 223k &5 ey filter paper flolA SEAZH S 2A, o
235t BdEo] g¢AHo] ¥4 drH(Woesten et al. 1993; Lugones et al. 1996,
1998). =238 A %, 3 ¢E class I hydrophobing 59 A x| A #aA A
g3l (Woesten et al 1993. 1994a, b, c, 1995; Lugones et al. 1996, 1998). &
o]t} Teflon®loll A E hydrophobinZ=< =2 A7 100CAA ARAEA A
FEstdE AFgH ot} ojgt tlxH oz BSAw ol AR AAHSA

xo

Aol A AF3s A2 2 hydrophobing EAo] AW AY AdF TE
255 AHAl QIZto]l F) AEEAHE glew, hydrophobine ol e 7}#] €]
4 tH(Table 3.2.2; Wessels 1997).

hydrophobin& $}st&q o2 =2 f o2 FAHAY e gt WA A

q
BEgH 49e WG AAA AR 5 Ak oled PHoR, 1A

dZ 59, <17t9 fibroblast’} implant ¢ FHol] ZAglo] o] FoixE= =
b, WA M E catheter 32 F-2o] 7HadE 4 vk AEZEE A 49
Wslel= ME R hydrophobine g4 o=zE &2 Hstdo] gle nWd #
A5 F-ZA7]=d o824 Stk hydrophobino] Wl 3]3te $o 3}3}
A<l cross-linkingoll 9 & A F-=2= F7F Stk

& 54, G2 33te SC39 44 WA, Schiff-bassit-g2S 7

ekl mannoset7lel A= S drth(Wesels 1997). o=, dujd =
peptide 2] A %o, ¥l o] TtEo A FAUE EHo HHAA T

X FHe] whg4d 153 38k, hydrophobin® & s

A #ZE=E ook ¥ olye, BSAStE dixAow o5 =4
of ZstAl (o T ofsja AgH A i), 12l

e e ko w AretkAl Agtsled, FA4oR

9l ).
5

-

Z24+¥ hydrophobing A}
3|3t oA dEH o

A Tl 7 g ol

|31, B71A <l cross-linking @47 &

2
AL 7FA & hydrophobing & A 71#] &<l
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3 EAbell &3 (Woesten and de Vocht 2000).

ol5¢ TWHIEAL APA(emousion and dispersion) TR EA A EH
i 9dE  glycolipid, lipopeptide/lipoprotein, <I1A1&, Xgd A 2
lipopolysaccharides ol ©]2% HF 22 biosurfactante] g3} Hojx= W]z
3lthH(Desai and Banat 1997). ©]& surfactant®}= %24 22 hydrophobin9]

EABge AWy oEs Aol obuel, fUsA okt wido] o

Aol H3tA|7]7] 98l hydrophobing F28t= A& s et

EX
AF3 S8 um WA mmeH el

22222 3]%¥ hydrophobin -2 777} ¢F 10nmel™, @A &2 3nm 77
olmE (g el A P}, olE wWMAEL Thomas(1995)7F A<l
nanotechnolotyoll /| %5 77X JSHE2F FHEAoY, oE &9,
hydrophobin< %Wl A nme A&AS 717 pattern molecule® AM&E

A< Foltt hydrophobino] A2 & 4 J=AE AFete AL F1 3

4 AZF oF stol=zEule] B

S. communeol A hydrophobin®] A& Z7HAZAHE Al=7F FEAEHS
o E coli ¥ Hansenula polymorpha©l” hydrophobing AAtstd = A%
= AFHo)R FE3kA}h. SC3 F-AAE H. polymorpha®l 4] methanol oxidase
promoterE Ab&3te] @THA 7| =d AHSH Y. Trichoderma reesei <
Aspergillus niger?] FolA hydrophobing =& A7 tH(Scholtmeijer 2000).
2o, A niger £ hydrophobing W®iX|FTo 2 ®H|SA 7] wjE,
(OMH. de Fries, Wox data)d®=glon, o HFFAAE olF
hydrophobin ¢ AA7} 71#Ed Aoz FAFJOW, SC3E= A nigerol A
Aspergillus nidulans®] gpd promoter dliFolA W& E AT} o] ¢ mRNA
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= Al 5 FEoR ZAHJANS. communedld #EHE A4
20-49%), vlgF Ao o] SC3FFEL S, communedl A AT = AL 1% n|vt
oAt T reesei &= %S #9] class II hydrophobin(HFBI ¥ HFBID)<S uj ok
of Fof WHER o R (Nakari- Setaelae et al. 1996, 1997) #tdtelo] A5

F% 5ol 3

O
-

B Ao M= Tricholoma matsutake ¢ hydrophobin fdAE F&24 3
of fFdAe] 25 Wela, dAHAAY THAES Ao, ols &
|3 AAF Ade FdsAeH, UM A FEE Folo
hydrophobin & th&ah WHelA 282 5 = 2440 SHlA g2 &

1w
AHQ ARG AT Yrkm ¥ & vk

o
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A 24 hydrophobin ¢ A A

1. A7 ¥4
7}. hydrophobin®] # A
Fol @ ZIHAS T HAAHALE o] &3 ‘i}x}/\}”“’ﬂ/ﬂ e
& E o]l &3t F

[e)
}Eo S 4
_]

e
o
Lo
—_
<o
[
o
()
1]

° %C’ﬂ’ﬂ 5

oA AN sech 2R C
2 Azd 2
3}

Mg 3 A Este] A

NaCl& &3 0.05M Na/phosphate bufferol]l A 5&27r &3}3}

l0,000goﬂ A 1A 7 A EE s pellet o 3ml ¢ 1M NaCl buffer® 3hH
2 % 2ml9] 60% ethanol® 23], chroloform/methanol(2:1)® F+ ¥ 22

;H

T =

L}, SDS-PAGEE ©] &3 @9d &4

12.5% polyacrylamide gelollA] SDS-PAGE A 7|9 %<& S3lo] oy
AL BAET. Fo] H Faol AAAREEH 60% ethanolS ©]-&
st F&3 & 2 Axd FE=E 20 mg dry weight/ml=
SDS-sample buffer (2% SDS, 0.05 M Tris/Hcl, pH 6.8, 10% (v/v)
glycerol, 5% (v/v) 2-mercaptoethanol)ell 7}3ste] 100C, 10" #8 F
47199 %353 Coomassie Brilliant BlueE o] &3to] ©@wldS < As19]

o,

2. 9478 W& 2 23
7F %ol 2 ¥ 19 thkd 7154 A A hydrophobin ¢ A A

) &o]oA] hydrophobin ¢ # A

Fo(T. matsutake)| A ethanol & ©]&3te] 5% A A8 hydrophobin &
A719se HYHS Fig 221 3 o] 25kDa 9 #A4S 71z w@aidqlo] &
oAt
) X8 Ao A hydrophobin & A

E WX (Lentinula edodes)| X ethanol & ©o]&3le] = AA3

hydrophobin < A7]|49 %3 HE1& Fig 222 ¢ o] 24kDa o EA%<& 7}

e

\V]
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25kDa

——

Fig 2.2.1. 60% EtOHE ©]-&3to] FolwAl =25 E HAH hydrophobin

24kDa

1

L
B
)
[

e e — =

Fig 2.22. 60% EtOHS °]-&3dte] Aoz H AAl¥ hydrophobin
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A34d oAl hydrophobin FA A9 &Y

L a7 ¢4
7}. Total RNAS A A

AT TEEAG A AHE FAA, 971, vEst A 2 AsAdA
8 total RNAE Zshalth AA R tAH9] total RNA= QIAGEN 7]1E
(RNeasy Maxi 7]E: cat#75162)F AH8-8to] welslgivh LA B wAAle] 24 of
g Fsto] fADLo} HAAES o] gato] whafsoitt. wE HEAEES 7t
g 15mee] 71EWe] RLT &5l &aiA171a, seAvolA= 45t A& &
A& 3000goA 102 Fet AdReste] SRS FEsta, o7]el 15me] 70%
EtOHS #7kste] & 412§, 3000gel Al 523 A4d&elate] total RNAZ Holl -2
ARt 7 Ao AAH 34E 8 F 12mlo) RNasert AAR 28 H7tsh
total RNAE &%, Ze]atith

Y. cDNA library ¢ A%

Total RNA Z 100ugs BAP =4 wk3-9l (100 Mm Tris-Hcl (pH 7.0), 2 mM
DTT, 80U Rnasin (promega))olA 3U2] BAP (Bacterial alkaline Phosphatase,
TakaRa) &4 =2 Agsta, o]o] TAP (Waco) &EA w9 (50mM sodium acetate
(pH 55), 1 mM EDTA, 2 mM DTT, 80 U Rnasin (promega))°l~ 100 U TAP
(Tabbaco acid pyrophosphatase) 45 WHSAIZI £ 50 mM Tris-HCl (pH 75), 5
mM MgCly, 2 mM DTT, 05 mM ATP, 26% PEG, 100 U Rnasin, &2 22w
SE|= 40 pmole, 250 U RNA ligase (TakaRa)®] W& Fa3ste 49 e
4715 7HA = mEaEl mRNAC Y H7bE =5 9hEAIZ

ool WhES AE e total RNAR FE 318 ~(oligotex) mRNA AA|7]E
(QIAGEN)E AR&stel mRNAE #elstal, dT17s sk Se|amE Zeto|H =2 A}
§3to] 1st cDNAE 4383t 4% cDNAT XL PCR 71E (PerkinElmer)& A&
ato] F/9¥ DNA AiAle] - 3-dae] S8umE i3 PCR W85 3
sto] A TEAZT. PCR At=& Sfil9] E48 Ad § ot~ A 4735
skl 1.3 kb ¢4 cDNA ©HS 83t & TaKaRa 14 71EE ©]&34 Dralll
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=

22 Aet pCNS-D2 Wi AZAAIZ £ 7|38 H(electroporation)ol] <3 o
Zt ToplOF' (Invitrogen) w70l @A 3AIA, cDNA gholB g & A 233t
t. ¢cDNA 2259 |97/9<E 24

A=e cDNA golBge]E s 2 (100ug/ml)e] gHre LB Ao =us
ol t9 cDNA 285 wigsty Aozl S8E9 A7IMES A7) flske]
MWG 96well plasmid prep system©. 2 Ze}~n= DNAES 2g3lx
277191 ABI 3710022 71 DEAS stk

2. diojg 4
AAE DNA dlo]ele §AM] A NCBIY BLAST N# BLAST TE A48}
T3t Tt

2. 973 W& ¢ @3”}
7F oA EHG Y 3}+E hydrophobin @R 284
ol Ale] RNAZY-EH A#¥ cDNA library 258 2714 2] hydrophobin

FEdste] d7Imds 2AsAH

il

A

>Thhydl
1 TGCCCTACTGGAGT GAAACACAGCCCAATTTAACCACAACCCACCGACATCTAACAATGT 60

61 TCCCTCGATTGTCATCTTTTTGCTTGCTCGCCGT CGGTGTCCTACCCGTTCTTGCAGCCG 120
121 CCAGTGCAGTTCCGCGCACT GACT CTCCCGTCAACCAAT GCAACACTGGTCCTATCCAAT 180
181 GCTGCAACTCTGITCAGGACCCAAAGAACCCAGTGCTCAACCCTCTTCTCGCCTTGITGG 240
241 GCATCGTGGTTGGACCCATCACTGGCCTCGT TGEGT TGAATTGCGCTCCTATCAGCGTCA 300
301 TCGGCACCGGAGACACCT CTTGCACCTCGCATACAGT CTGT TGCAGCAATAATCAATATA 360
361 ATGGCTTGATCAACTTTGGTTGCTCGOCCACGACAATCAAGCTTTGAAAGACGATACCAT 420
421 CGCCGAGAGGTGGTCCAGTTTTGECTTTATATCGGACATGGT TTTATTGAAGTCGACCTT 480
481 TTTCATCAGIGGGAGCGGGTGAAT 504

>Trhydl
1 MFPRLSSFCLLAVGVLPVLAAASAVPRTDSPVNQCNTGPI QCCNSVOQDPKNPVLNPLLG 60
61 LLA WGPl TALVGLNCAPI SVI GTGDTSCTSHTVCCSNNQYNGLI NFGCSPTTI KL 118

Fig 3.2.1. $ol¥ Al A2 A cDNA library %€ cloning ¥ hydrophobin
A2 Tmhydl® cDNA sequence % deduced amino acid sequence
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>TWhyd2

1 TGGOCTACTGGATCCTCATTACAACCT COCAAAGCTTCAATACCCT CCAAAGCTTGATCA 60
61 ACCAACATGCTCATTCGTGCATTACTTCTTGCACTTGCCTCAGOGCTCGCOCATTCCCATG 120
121 CTGGCAGTCGOCAGCCOCT GCTCCAGOGRCGCTCACATTTCCACCCGCATGCAACACTGGT 180
181 ACAACTCAATGCTGTGAGTCGGTACACAAGCOCT GGAGATACCTATCTCCAGTCTCTCAGT 240
241 CCTCAGCTTGTGGCOCGOCCTCACTTCTGTCAAAGTTCCOGT CGEAGTGAACTGCTCCCCA 300
301 ATCAGCGTTCTTGGAGGAGGCAACCATTGCACCCAACAAACGGTTTGCTGCACTGACAAC 360
361 CACTTCAACGGCCTGATTGCTATTGGCTGCACACCTATTGCCCTTGGTTTGTAAAAGGCC 420
421 GGTGGAGGGCAGGATAATCTAGCTCCTTGATCTGAAAAAAATTTGTTCTTTTCTATAAT 479

Fig 3.2.2. %4 % hydrophobin ¢cDNA$2] nucleotide sequence

>Tnhyd2
1 M.l RALLLALASALAI PM_LAVASPAPAAL TFPPACNT GT TQCCESVHKPGDTYLQSLSPQ 60
61 LVAALTSVKVPVGVYNCSPI SVLGGENHCTQQTVCCTDNHFNGLI Al GCTPI ALGL 115

Fig 3.2.3. %4 % hydrophobin A *}2] deduced amino acid sequence

[ = E I R 3
i Tystsins rasiduasm
Highly consscved Soimo 5
meiildl e i e i Livulwal 1
1 | I
S i
U'mhyd2

Fig 3.24. 4719 disulfide bridges® ®EA¥ 47019 loops T+FE 7HA+
Tmhydl ¥ Tmhyd22] Primary structure .Loopse] Z7]e] &3] o] &2 class
I hydrophobin®l] 43%S <44 3t}
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Fig 3.25. 9z 71X 9 92779 hydrophobins® Tricholoma matsutake
oA ®g 9 hydrophobin Tmhydl and Tmhyd2¢ amino acid sequence®)
phylogenetic relationship ¥4
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i 4
aim ﬁi}#v‘ﬂ'é”v o TR s
s L3
= y : 503 Punzag
ilIJ T T TE] -
o2 :
N, —
3,6 e
VTN M st I
: ;‘: . ABH3 El-uu:..
=2} I1:‘ -l"'l..
593 5
s [
i T /\M’”\e@,ﬂ#_
i.ie L“._ﬂ.
I = AV 4
; :l T“’Ih}'dl 'ﬂr«lun;:-:.-
o 1 | i "
i Windewr ® 15
8| R it [
2 \v g
:_: :; Tmh &'dz E"“u”
MO i TR raw

Amino scid numbaer

Fig 3.2.6. Kyte and Doolittle algorithm®ll 2|3+ SC3, ABHS3, Tmhydl and
Tmhyd29] Hydropathy plots®] ®] L&A
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Fiffl  OTE-ELOCTHELG SAHEA-FLAGLLALLENY --ViT I TRV AT BF [T 55T S-SR FYTCT RPN -V TALGCEF TH N,
Pli2El TS LOCTERVGERRES-IMA L LLALLE - -GG LT AR C R [TV IR F-3T 5o EG FVTCT BTN G-V INT GUT VNV
plidlS O S LCTHETERATOF -ALAR LTALLG [N - - VE T AL VA R TTVWRA E- 38 RORES PITCT RO SN 5- TTALGTAR INLEL
FOEL NI~ F I T E W BT EE - A FLAML VL0 TA AL I B L O G- 305 B T N TPR - ARV LG EF IRL L~
TeZ-1 TR TRV RATDE - LASL LI O LLa IV~ LA LOLL W T C B ITV IV a3 BCT o TV O T BNEFH - L IAJCGTEP INLEL
-2 OIS LTS WIRARDE - IMGL TWALLA TV - - L PLO LWL T B TTV I ON G- 3T SCT D TV CT BMHEH - L IVRGEDEP INTEL
o3 T T~ L D T A A = WL LA L S CV -~ Lo P T WL T B T TV T N a-0T S8R TWOCH N S P O - LIV EPWH AL
SCL CH - R T LV DT R EH G T TV GRLL S -~ LG S LT kN BV EV T RG-S S T TV CEST (P - LFAWGCT P THWEL
el CHEG- P THE T TRAsA B L Lo LL oW - - W P T L S L S L T S ST A TV O OV T OH S - LY GCT P T3 L~

Tubapdl WGP EW DRIV NEE L= LG IV - WP I Tl WL R L T CTa -0 ST ST IO Y HS- L ISP T INE
LSl S TG=DLOCTHTVEDAS I3 SAET TLALLG IV = I VIV WL T S T TV GLE « S S AR T T DG < L 18 IECLINT L=

lebydl  CETG-CgRCOEWHERAR- VSR LLALLG Y -« LA CTINFWEE TOLE | oo Wit - - GAT EGRVECT IHEY RN - LIS LT SR LG L~

full VS B DTN DAR - AL TLELL G- - L e LWL D i TV 1 R E U PV LR G FG 5- LIS 1GNP IS I-

TRl ONT-T TROTEFNRFRT T L0 B FF LVRAL - - T STRVEV ARG 5 | PYLEEG-- NI T O T TIHHIR - L IA D TR TA LA
o R PR RV RS R T - RS L LA LSS TV -~ L AV E VA TR [T I - R SRR T RN S - LIAL TP IN LS
£ol T~ E L BTN W BAR S S -V TAL LA LL 3 TV~ LA LAV LWL B B LTV T3~ 33 BCa R TV CERT [FHE- LI TSI P IN L~
aoEl CHTG-FTCTNTT JASKE - TR LLAL LA V-~ L NI WL T B LS L 1L P-4 3 CHR PO FRNHFH G- L 1A 1GCT P IHINL
BEydEt-1 CHTG-FICTNTVATS B RMDELLTLLALE -—VE - VUV EALC B L AN T A5 S 55 0] THOCEQHERH 8- L¥H 1 304 TH LIS
Teiaed-1  CHTC-STQOTO{TVESTE - SEREL TS TWILD -~ 18 WS Toa 0l o T EATEL 303 80T (o DO TR 13- L IV D THL~

Eyele-3  CHTG-T IO DA Y A AEE COLCTLL - - AG - W) T O B L VA S SA  CHR TWOCTHT (P 0 - L IR TG00 THRG,
Eydle-F  CHTG-TROCORWGIT EDLOCFRS SFOLVDAL -~ A0 -AS AL W IR VENLOT A S CHIG IV OTT S O - ARG LR,

- (3] L] L - L] e i U 3 i
aThy i =l B i i -+ -+

Fig 327. SAT7F9 class I hydrophobins® Tmhydl ¥ Tmhyd2 9
deduced amino acid sequence®} H]nl 2]
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A 44 hydrophobin 4 A}<]

I
o
=T
oE

L 73 4H

2. 478 HE 2 2%
7}, B o] Ao]d E 49 hydrophobin A=

>Thhyd1l

1 TGGCCTACTGGAGT GAAACACAGCCCAAT TTAACCACAACCCACCGACATCTAACAATGT 60

61 TCCCTCGATTGTCATCTTTTTGCTTGCTCGCCGT CGGTGTCCTACCCGT TCTTGCAGCCG 120
121 CCAGTGCAGT TCCGCGCACT GACTCTCCCGT CAACCAATGCAACACTGGTCCTATCCAAT 180
181 GCTGCAACTCTGITCAGGACCCAAAGAACCCAGTGCTCAACCCTCTTCTCGECTTGITGG 240
241 GCATCGIGGTTGGACCCATCACTGGCCTCGT TGGGT TGAATTGCGCTCCTATCAGCGTCA 300
301 TCGGCACCGGAGACACCTCTTGCACCTCGCATACAGT CTGT TGCAGCAATAATCAATATA 360
361 ATGGCTTGATCAACTTTGGT TGCTCGCCCACGACAATCAAGCTTTGAAAGACGATACCAT 420
421 CGGCGAGAGGTGGTCCAGTTTTGGCTTTATATCGGACATGGT TTTATTGAAGTCGACCTT 480
481 TTTCATCAGIGGGAGGGGGTGAAT 504

>Trhydl

1 MFPRLSSFCLLAVGVLPVLAAASAVPRTDSPVNQCNTGPI QCCNSVQDPKNPVLNPLLG 60
61 LLA WGPl TALVGLNCAPI SVI GTGDTSCTSHTVCCSNNQYNGLI NFGCSPTTI KL 118

Fig 4.2.1. oAl xA A cDNA library 258 cloning ¥ hydrophobin
A2 Tmhydl® cDNA sequence ¥ deduced amino acid sequence

>TWhyd2

1 TGGCCTACTGGATCCTCATTACAACCTCCCAAAGCTTCAATACCCTCCAAAGCTTGATCA 60
61 ACCAACATGCTCATTCGTGCATTACTTCTTGCACTTGCCTCAGCGCTCGCCATTCCCATG 120
121 CTGGCAGTCGCCAGCCCTGCTCCAGCGGCGCTCACATTTCCACCCGCATGCAACACTGGT 180
181 ACAACTCAATGCTGTGAGTCGGTACACAAGCCTGGAGATACCTATCTCCAGTCTCTCAGT 240
241 CCTCAGCTTGTGGCCGCCCTCACTTCTGTCAAAGT TCCCGTCGGGGTGAACTGCTCCCCA 300
301 ATCAGCGTTCTTGGAGGAGGCAACCATTGCACCCAACAAACGGTTTGCTGCACTGACAAC 360
361 CACTTCAACGGCCTGATTGCTATTGGCTGCACACCTATTGCCCTTGGTTTGTAAAAGGCC 420

421 GGTGGAGGGCAGGATAATCTAGCTCCTTGATCTGAAAAAAATTTGITCTTTTCTATAAT 479

>Tmhyd2

1 M.I RALLLALASALAI PMLAVASPAPAAL TFPPACNTGT TQCCESVHKPGDTYLQSLSPQ 60
61 LVAALTSVKVPVGVNCSPI SVLGGENHCTQQTVCCTDNHFNGLI Al GCTPI ALGL 115

Fig 4.2.2. oAl xAA| cDNA library 258 cloning ¥ hydrophobin
742 Tmhyd22] cDNA sequence % deduced amino acid sequence
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SignalP—NN result:

SgnalP-HH predicion (suk neteordes ) Sequence

1 ' ) b L !-::l\:ﬁE' —
. o ¥ SOOng -
0f k- .
s | NAY .
2
Iﬁ a4 F E . -
o .. i: .."'l,_i 5:-.... I.;-. .II
A EAN LF
00 fermmmimer i A5 0 | Pl LT Y T
ML | Rl LLALES]L & | FMLANASPAFALL TFPPECHTGT TOCCES YHEPED T Y LEEL EPOL VAGL TSV
a it B} 3 40 il &l Ei)
Prosdre
>Sequence length = 70
# Measure Position Value Cutoff signal peptide?
max. C 25 0.432 0.32 YES
max. Y 25 0.603 0.33 YES
max. S 12 0.994 0.87 YES

mean S 1-24 0.922 0.48 YES
D 1-24 0.762 0.43 YES
# Most likely cleavage site between pos. 24 and 25: ASA-VP

SignalP—HMM result:
SigralP-HWM predichion (sul modeis|: Sequence

1o ) - ' ' Cleavage prob. —— |
¥ - L h-region prob. ------

08 [ I ]

s ! i J

. i )

2 oal i
Y ; i
Y — o B -

ML IRALLLALASALA | PMLANVASPAPAAL TFPRACHTGET TODCESYHRIFEDTYILOS L SF0LWASAL TEWENY
0 i 20 ¥} di & &0 il
Pirgi s
>Sequence

Prediction: Signal peptide

Signal peptide probability: 0.999

Signal anchor probability: 0.001

Max cleavage site probability: 0.661 between pos. 24 and 25
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Fig 4.2.3. SignalP 3.0% ©]-&3F amino acid sequenceE 413t Z 3 Tmhydl
422 1-24¥ amino acid codon®] signal peptideZ o]FAUSS &<l
g 4 dAbT

SignalP—-NN result:

ZegnalP-NN predichon (euk neteorks s Sequence

140 | * migm
2 A LT T ——
0s | Y .
0& | i ; -
3 oaf 1
az | . .“"'-; L i
I — ) Ll 1 PO ||| ----- et e e T
ML IRALLLALASE]L & | PMLANVASPAPAS] TFPRACHTGET TOOCESYHHREDTYLOS L SPOLYAAL TEWENY
1] i 2 ] il £ & T
Porgiiai
>Sequence length = 70
# Measure Position Value Cutoff signal peptide?
max. C 16 0.516 0.32 YES
max. Y 23 0.585 0.33 YES
max. S 1 0.992 0.87 YES

mean S 1-22 0.953 0.48 YES
D 1-22 0.769 0.43 YES
# Most likely cleavage site between pos. 22 and 23: AVA-SP

SignalP-HMM result:
SignalP-HM pradeion [euk moedels) Seguanca

T T T T = !
0k I Claavaga prob |
.... h -Egm p'ub -
as L i g
1 3
as i i
i :
g i g |
dosl ] . -
0z ! ] i
] . J
-'_'||:|_..-i - o, S EE N S .
FAL | Rl L LAl el & | FRALANASEARAA] | FPPAECNTE TO0CES YHEREDT Y LLESLSPOLYALL TSV
L 1 1 1 1
a o 20 an 40 =11} &l T
Pramiion
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>Sequence

Prediction: Signal peptide

Signal peptide probability: 1.000

Signal anchor probability: 0.000

Max cleavage site probability: 0.545 between pos. 22 and 23

Fig 4.24. Signal P 3.0& ©]83l49 amino acid sequenceZ
Tmhyd2 A A2 1-22"H amino acid codon®] signal peptide®

2 g

Tahydl
Tahyd?

Tahydl
Tahyd?

Tahydl
Taiupd]

Sy
Tty

fahiyd]
Tty

Payd]
tahyd!

Mo
o
rot

°
4

2
2

F agl

AT CC O T CRATT ST AT T T TR TR DaC DT CeaT-FT I AC DOGT T U T TeC A0 TRC CAFTECARTTO0ED
AT T T T T e AT A~ CT T T AT T TR T R e AT T AT o TR AT RO TARCITTRCTO AT

LELEE L] i LR B L LR + 4 Ed oA A4 & b ki dE bdbs ddbdbd e

== A TT BATTC T DOETCAMCC AT IRACACTEETCCT ATCCAATBE T ALCTUT ST TEAGGR ~ DOCANAGNICT
SR TT CACAT TT DA = AT DRATACTSTTACA. ACTCAAT B T RAT O FLACATANGTCTOEANGRTACT

a4 dd bd + &b [ ] + ddbdd-bdbdbbtE § + tdd-bd-bdb & Bt A e & ke L L, &

RFTAC TR T === TTCTCHE TT AT BEaCA T R o TT BRALC CATCACT ST T ST TEET TAAT TE0ECTC

o sy i T g g ] Y s ] T i I el iy T i iy g HUT T o
= ke B okEh Ababad a4k b B o8 BodkE & b ReE dbd dEEE dEd 5 s

T T G A T RO AR S T T O PRCAC TR T A DA G T M T AL A TARTC A TAT AL TCRCTT
AR R GG T T A - R BR AR O AT TOC AT DA CA RN TG T POC P A CP RN CARD A FICARCGRCCTS

& Sdbdbdbd + &b Ekd A 4 L1 L d L at +d bd b FEEE + +d b o4 e b #E

A T T T P T T A S AT AR BT TI R Rh DEATA D AT D SR AT T COAR TT 0T
B T T G A T DA I T GO TTT U DA R AN G D - - =BT RS AT AR AT ICT

T A T T T T Al T DG A T T AT CAG TG R A RC S TRALT
CRATC TR TTTATTCTT TITATART - === - e m s m s mmmmmm s

Fig 4.25. Tmhydl A #¢ Tmhyd2 4 #F2] nucleotide sequenceZ

l:l]jﬂ

w4

SEE!
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LN

MFERL 3 3FCLLAVGVIEVLAAASAVERTD RPVNOCNT GETQCCHEVODERNEVLNPLLGL
MLIRALLLATABALATPMLAVASPAPAAT TFPPACNTGTTQCCESVHERGDTYLOSL R0
EEEE] EE R X R I *

o0

Thydl
TuhydZ
*: * :.* . .:*:**.**..
Tihydl LeIWGEPITELYELNCAPTAVIGTGD T ACT S HTVC CANNCY NGLINF GC SPTTIRL
Trnhyd? IVAAT T AVEVEVGVNCIE TAVLGGEN - A TQOTVCCTDNHF NGLIATGCTPTALGL
+ **:**:****:* *: **l:****::*::**** :**:* e +

Fig 4.2.6. Tmhydl FdA¢} Tmhyd2 A2l amino acid sequenceZ

H] a4 A 3}

A B
Fig 4.2.7. Tmhydl F+32+¢] 47F9 9 < cloning3t”] 918l 4719 genomic
DNA libraryE A 2tsta 12 PCR 3+ 2 3(A)¢ 22 PCR Z23H(B)
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A B

Fig 4.2.8. Tmhyd2 2 =}2] * S cloning3}71 98 4709 genomic
DNA libraryE A 2tstal 12 PCR 3t 2 3(A)¢ 23 PCR Z23H(B)

>Trmhyd1

5’ -agattctatactgtcgtcctggtctaccggggt ggaaaagat aaaagagacgaaaggcat
gaacact t acagcgagt caccact ttt ccaat act gat accagt gcact t aacct gcaag
at acgccgcagaggggcagegt t acgt t t gcgaget cctt ct cggat gccaaggt caat ¢
aggccgct caagt t cagt at gagaagt t acggt gat gcagcgcet gt t aggt acaacgegg
aggt aaatttat agcct cggt accat cattttgagaagt gctt aggt agtttgcetctcct
gt gat gggaaggaagt ccgat aggt gt gcagaat at gt aat t gat t gacagt t cat gggc
taccgt ggagagt ct cct t cgaggagaaaat t t gcct agat aaaaaat ggct cgattttt
tcctt gt gccatt cggagt ccaaacact aacct gcgacat at aaaggt gcgccat acaga
caagt agt cct cagt gaaacacagcccaat t t caccacaacccaccgacat ct aacaATG

M
TTCCCTCGATTGICGTICTTTTTGCTTGCTCGCCGT CGGTGTCCTACCCGT TCTTGCAGCC
FPRLSSFCLULAVGVLZPVLAA
GCCAGTGCAGTTCCGCGCACTGACTCTCCC -3 7

Fig 4.2.9. Cloning3t °F 540bp=7]2] Tmhydl 2 A AF9 499
A7|Hld S AAsty EAzZE WS o] &3l FAEE promoter

K9 el (grey box) transcription start point(red)Z 2hels}lt}.

>Tmhyd2
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5’ -ggagtttcccat at ggt cgacct gcaggcggccgcegaat t cact agt gat t act at aggg
cacgcgt ggt cgacggcccgggcet ggt ct t aaggt t t gcggcggaat acgt aaat aggt t
aaattttttctgggtgacggatattttcaccactttcttccgtaacattcgegatgtttce
Ccct cgt gcgt at t caat t ggt ggagcet gt ggagccaacgcgacct ct at gt gat ggacc
gct gact t gt ct ccggaact cacct cat accaaggcaaggaacacct cgatttccacctc
cgat t ccat aat gct ct gt at ccgt gccagaagcaacatt cgccagaagtttatttcttt
gacgggaacat ct aacccccgt aacggcet cat cgaagaat gt gt at acct gt caaat aat
ttcagttgatttcttcgtatattaaattcccgcgcggccaggcat aaaagaccaccagat
at ccagcagcaaccaacat cct catt acaacct cccaaagct t caat accct ccaaagct
t gat caaccaac ATGCTCATTCGTGCATTACTTCTTGCACT TGCCTCAGCGCTCGCCATT

MLI RALULULALASALAI
CCCATGCTGGCAGI CGCCAGCCCTGCTCCA -3 7
P ML AV ASUPAP

Fig 4.2.10. Cloning3F ¢F 550bp=7]2] Tmhydl F+dA2] AFF <9
Alvjd g AASty EAZE WL o] &3lo] FAH Y E promoterd 9

9} (grey box) transcription start point(red)& 2H<ls}$ith.

>Trrhyd1
-537 agattctatactgtcgtcctggtctaccggggt ggaaaagat aaaagagacgaaaggcat -478
-477 gaacacttacagcgagt caccacttttccaat act gat accagtgcacttaacctgcaag -418
-417 atacgccgcagaggggcagcegttacgtttgcgagcetccttct cggat gccaaggt caatc - 358
- 357 aggccgct caagtt cagt at gagaagt t acggt gat gcagcgct gt t aggt acaacgcgg - 298
-297 aggt aaatttatagcctcggtaccatcattttgagaagtgcttaggtagtttgcetctcct -238
- 237 gt gat gggaaggaagt ccgat aggt gt gcagaat at gt aat t gat t gacagt t cat gggc - 178
-177 taccgt ggagagt ct cctt cgaggagaaaattt gcct agat aaaaaat ggctcgattttt -118
-117 tccttgtgecattcggagt ccaaacact aacct gcgacat at aaaggt gcgccat acaga - 58
-57 caagt agt cct cagt gaaacacagcccaatttcaccacaacccaccgacat ct aacaATG 3
M
4 TTCCCTCGATTGICGTCTTTTTGCTTGCTCGCCGT CGGTGTCCTACCCGTTCTTGCAGCC 63
FPRLSSFCLLAVGVLPVLAA
64 GCCAGTIGCAGITCCGCGCACTGACT CTCCCGTCAACCAATGCAACACTGGTCCTATCCAA 123
A SAVPRTDSPVNQQCNTGPI Q
124 CGCTGCAACTCTGITCAGGACGt gaggt t cacact acacacct ct acaaagcgct gactt 183
CCNSV QD
184 tagtcgttctt ct acagCCAAAGAACCCAGI GCTCAACCCTCTTCTCGGECTTGTTGGCGCA 243
P KNPVLNPLLGLTILG
244 TCGTGGITGGACCCATCACTGGECCTCGITGEGTgt aagcgacagaacct t cggat cgaca 303
I vV VvV GPI T GL VG
302 gatgaatgatctctttttgat att cagTGAATTGCGCTCCTATCAGCGT CATCGGCACCG 363
LNCAPI SVI GT
364 GAGACACCTCTTGgt aagt at t aaat gat gcacaattt ct acaat gct gaaat gat gt ac 423
G DTS SZC
424 agCACCTCGCATACAGTCTGTTGCAGCAATAATCAATATQt aagt ggt aggagagat att 483
T SHTWVCCSNNO GOY
484 aaacat gaggagt act cacacgct gaacggaagAATGCCTTGATCAACTTTGGTTGCTCG 543
N GLI NFGTZCS
544 CCCACGACAATCAAGCTTTGAaagacgat accat cggcgagaggt ggt ccagttttggect 603
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P T T 1 KL
604 ttatatcggacatggttttattgaagtcgacctttttcatcagtgggagggggt gaat 661

ofs

kA et

Fig 4.2.11. Tmhydl +3d%2}9] introns Akl A 7S 2A

=
Intron G771l <ES grey boxZ F At

>Trhyd2
-552 ggagtttcccat at ggt cgacct gcaggcggccgcgaatt cact agt gatt act at aggg - 493
-492 cacgcgt ggt cgacggcccgggcet ggt ct t aaggt t t gcggcggaat acgt aaat aggtt -433
-432 aaattttttctgggtgacggatattttcaccactttcttccgtaacattcgecgatgtttc -373
-372 ccctcgtgegtattcaatt ggt ggagct gt ggagccaacgcgacct ct at gt gat ggacc - 313
-312 gctgacttgtctccggaact cacct cat accaaggcaaggaacacctcgatttccacctc -253
-252 cgattccataatgctctgtatccgtgccagaagcaacattcgccagaagtttatttcttt -193
-192 gacgggaacat ct aacccccgt aacggct cat cgaagaat gt gt at acct gt caaat aat - 133
-132 ttcagttgatttcttcgtatattaaattcccgcgcggccaggcat aaaagaccaccagat -73
- 72 at ccagcagcaaccaacat cct cattacaacct cccaaagctt caat accct ccaaagct -13
-12 tgat caaccaacATGCTCATTCGTGCATTACTTCTTGCACTTGCCTCAGCGCTCGCCATT 48
MLI RALLLALASALAI
49 CCCATGCTGGCAGICGCCAGCCCTGCTCCAGCgt aggtt ct cggt at caccttcttgeg 108
P ML AV ASPAPA
109 tgccat ct caccacagttttt gcagGCGCTCACATTTCCAGCCGCATGCAACACTGGTAC 168
A LTFZPPACNTG
169 AACTCAATGCTGTGAGTCGGTACACAAL caggacact gcet at aacat ct gcgt acaga 228
T T QCUCESVHK
229 aact aacgcgccgat gat t gacagCCTGGAGATACCTATCTCCAGTCTCTCAGICCTCAG 288
P GDTYLQSL S PAQ
289 CTTGIGGCCGCCCTCACTTCTGTCAAAGT TCCCGT CGCGGTGAACTGCTCCCCAATCAGC 348
LVAALTSVKVPVGVNTCSUPI S
349 GITCTTGGAGGAGGCAACCATTGCACCCAACAAACGGTTTGCTGCACTGACAACCACTTC 408
VL GGGNHCTQQQTVCCTUDNHF
409 gtatgtcacgtcttttgttatcgttgaccgctctggtgttgatggcagcgt agAACGECC 468
N G
469 TGATTGCTATTGGCTGCACACCTATTGCCCTTGGTTTGTAAaaggceccggt ggagggcagg 528
LI Al GCTWPI AL GL
529 at aatctagctccttgatctgaaaaaaatttgttcttttctataat 574

ofs

A et

Fig 4.2.12. Tmhyd2 +d72}9] introns Akl A 7S 2A

Intron 97]81€ 2 grey box®Z F A3
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A5E. ALA FEA S TE7] %

1. 7% 39
7}. Northern Blot hybridization.

Fole] wdAA, ¥7], A=AAAZHE total RNAE 283 & FdZ9
RNA(20ug)E formaldehyde denaturing agarose gelollA % <
Hybond-N membrane® 2 blotting A1Z1 %, blotting® filterE ¥ ¥ probe
¢} 5xSSPE, b5xDenhardt solution, 05% SDS, 50% formamide, 20 ug2]
salmon sperm DNAZ Y1l 42Co|A hybridization A1Z1 F signal®

autoradiography 2 22135} t}.

2. 4753 WE 2 23
FolHAl AAAZHE FElE TAFE PDBSF PDAC] vl Fstar w e
WALZRE RNAE FE3F3ch st FolAl A A o] 7F -9 ¥ (stipe, cap,

gil)ZH2E] RNAES F%33 Tmhydl cDNA$ Tmhyd2 cDNAZ HE

probeZ $HA 8] northern hybridizationS <=3 31 o}

Tmhydl& FARA A= BAHA Fkn A Solxoz wdsgc)

x}@iﬂﬂ 7t BSlel e e ddsd o 2t 2404 53] we 1Y

FdS Btk Tmhyd2E SolWAle] tle} 222 A ofrle] wa S

p_oiour A7)l A SolHem @ FdFSs HAT. o= Tmhyd2

FAAT} Folu el 719 FAo Fod JFS T o Wl T
o

&
SolAow zto = de 2y
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Fig 5.2.1. Northern blotting analysis of two hydrophobin transcripts at
different developmental stages of Tricholoma matsutake. Equal amounts of
total RNAs extracted from mycelium cultured in PDB and PDA,
primordium, cap, stripe, and gill were hybridized with **P-labeled cDNA
of T. matsutake Tmhydl (A) and Tmhyd2 (B). (C) Equal amounts of total

RNA samples were visualized.
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Ae6d BE SAdA AZERF hydrophobing A

1. 47+ 44
7}, AZF hydrophobin A4FS 3 a2 FAAS
1) Hydrophobin +3AXE Pichia pastoris expression vector =9 214

Yeast system©lA] Hydrophobin @ &2 A&7 $18) Pichia pastoris
expression system< AFE3} Y. Pichia pastoris expression vector?l pHIL
S13} pPICY (Invitrogen Co.) & Hydrophobin 322 &4 3¢t} pHIL
S1& Pichia pastoris 3¢l PHO1 signal sequence® 7}A 1 1o pPICI
2 Saccharomyces cerevisiae f-212] a signal sequence® 7} .24 Pichia
pastorisol A 7 wWAS wjdRFo 7 EHE HFEZAT7]E expression
vectore]t}. E A= Eefe] Hydrophobinfr A A signal sequenceZ
A A % pHIL S1 r2f¢ PHOI signal sequence®t pPICO f2i¢] a signal
sequenceZ ©]&38l A Pichia pastoris oA Hydrophobin ©¥d W& ZHE
3}tk T3k signal sequenceE ¥ 33 Fo|v] Al hydrophobin A A cDNA
E pHIL S1 3 pPICY expression vectordl =3te] Pichia pastoris 1A
Hydrophobin &# & &S 7 B35S,

FE24Y 3 FolwAlel hydrophobin ¢DNA, Tmhydl® Tmhyd2E pHIL S1
7} pPICY expression vectoro] E¢st7] el SolWAl A2 RE s
RNAZHEE d& cDNAE Template® 3t #6.1.104 YEld primerE ©]
23 PCRS 3 3ttt PCRYF32 annealing %5 55C%E &l
polymerizatione 72TCelA 30% &<t 42 cycle & FsATh. Tmhydl,
Tmhyd2 2] PCR product® Gel Extraction Kit-spin (Nucleogen Co.) 2. & A
Al & Perpect-T cloning kit (TaKaRa Co.)S ©]&3}9] cloning & E. coli
DHb5a% transformation* Zth. Tmhydl, Tmhyd2 F+AAZ 7} transformant
= Plasmid miniprep kit-spin (Nucleogen Co.) & ©]€3}o] PlasmidE &
% pHIL Sl expression vector?] multicloning site® cloning &}7] 98] A%
&4 EcoRl ¥ BamHl1o 2 Adustal pPIC9 expression vector® multi
cloning site® cloning 3}7] $138] EcoR1 3 Notl o2 Adoslgdh. & detd
EcoR1, BamH]1 site Z18]3 EcoR 1, Not1 siteE 7VA+= Tmhydl, Tmhyd?
422 T4 DNA ligase (Promega Co.)ZE ©o|&3}e] pHIL S1 ¥ pPIC9
expression vector® Z+Z} ligation A7 E. coli DHba® transformation*| 7 tt.
Tmhydl, Tmhyd? +AAE 7}7 recombinant plasmidi Plasmid miniprep
kit-spin (Nucleogen Co.) & ©]-&3}o] 2|8} 3L Pichia pastoris GS115
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F & transformation A17]7] 93] Stul © & linearization A% t}.

Table 6.1.1. PCRoll A}-8% primer

Primer Sequence (5" — 37)

Tmhyd1pHILS1EcoR1upall CGAGAATTCATGTTCCCTCGATTGTCGTCTTTTTGC

Tmhyd1pHILS1EcoR1upnosig CGAGAATTCGTTCCGCGCACTGACTCTCCCGTC

TmhydlpHILS1BamH1dn AAGGATCCCTCAAAGCTTGATTGTCGTGGGCGA
Tmhyd1pPIC9notldn ATTCGCGGCCGCTCAAAGCTTGATTGTCGTGGGCGA
TmhydZ2pHILS1EcoR1upall CGAGAATTCATGCTCATTCGTGCATTACTTCTTGCA

TmhydZ2pHILS1EcoR1upnosig CGAGAATTCAGCCCTGCTCCAGCGGCGCTCACATTT
TmhydZ2pHILS1BamH1dn AAGGATCCCTTACAAACCAAGGGCAATAGGTGT

Tmhyd2pPIC9notldn ATTCGCGGCCGCTTACAAACCAAGGGCAATAGGTGT

2) Pichia pastoris GS115 29| transformation

F ol A9 hydrophobin A A& Pichia pastoris =9 transformation<
$&) Spheroplast® < ©]-&3t99tl. Single colony® ®2l¥ Pichia pastoris
GS115 ¥+ 10 ml9 YPD((Yeast Extract Peptone Dextrose Medium; 1%
yeast extract, 2% peptone, 2% dextrose) HlA|o| HEFE & 30T, 250 rpmolA
16417 AmeF AT dujekdle] 20 uld 200 mle] YPD wiAle] HE F 3
0C, 250 rpmell Al ODey = 257HA Wi FA AT AAEHE Fato] cells B
% 20mle] SED (1 M sorbitol, 25 mM EDTA, pH 80, 1 M DTT)s} 1 M
sorbitol bufferE ©]&3 Z+7z} washing 3Fth.  washing ¥ cell& 20 ml9]
SCE(1 M sorbitol, 1 mM EDTA and 10 mM sodium citrate buffer, pH 5.8)
buffero]l EAIZI & 10 ml® conical tubeo] &4 i zymolase (3 mg/
ml, Invitrogen Co.) 75 ulE Hgste] 30CAA 158 & HIGAA
spheroplastZ 95t} Spheroplast: 10 ml€] 1M sorbitol buffer$} CaS (1
M sorbitol, 10 mM Tris-HCl, pH 7.5, 10mM CaCl)® %4 washing 3F
% 600 ul 2] CaSell |e Al#HTh

Pichia pastoris GS115% transformations &, 24 A2 linearized
DNA9 10 ugg 100 ul® spheroplast & EHo] A7}ttt DNAS
spheroplast =& -2 24 1083 WA & 1 ml ¢ PEG/CaT (40% PEG
9} CaT (20mM Tris, pH 7.5, 20 mM CaCly)9] 1:1 £39) solutione = ] 3}
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Fig 6.1.1. Pichia pastorisol Xl Tmhydl, Tmhyd?2 A& S 93+ vector.
2y 7y o weko] EcoR1/BamH 1 (pHIL S1), EcoR1/Not1 (pPIC9) o .2 Atk
H Tmhydl, Tmhyd2 +73dA+= Pichia pastoris expression vector?l pHIL
S1, pPIC9¢] multi cloning site® cloning ¥ At Tmhydl 73 A<= 351 bp,
Tmhyd? A2+ 348 bp 2712 424 72 bp (Tmhydl), 66bp (Tmhyd2)%-
ol A signal sequence ATH-91E 7FZIt} grey boxi ZF 3 AF9] signal

sequence F%-S YERATE

I oA 1023 AT AT F PEG/CaT solutions Al AskaL
150 ul®] SOS (1 M sorbitol, 0.3 X YPD, 10 mM CaCly)uj X &E A]7] 3
2o A 1047F WA F 850 ule] 1M sorbitols % 718} T

A ZE  spheroplast €% 1 ml 3 100 ul® molten RD
agarose(Regeneration Dextrose Agarose Medium ; 1M sorbitol, 2%
dextrose, 1.34% YNB, 4 x 10°°% biotin, 0.005% amino acid, 1% agarose)<}
2o} RDB plate(RD, 2% agar)ol =231 30ColA 54 F<k vjdk A H
Top agarose &olA A# FRYELS Hvod SHF 20 mlodl Fo] ¥ 2
71 Z(cheese cloth)E o] &3}o] o 3}ala, 3% cell AEHS A4
3tod cell 8 ¥, 5 mle] E7TE /5 celle] €43k
20%9] FE=Z 10%3t sonications 4] 33} = 10

2 3A A7l & MDIA WA (Minimal Dextrose Agar Medium ; 1.34%

o ©, o

© (Y
% o

o)
40 Hr

32
id
e R
rN
F_EL'
i)
i
(@)
@,
r U
i)
2
[
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YNB, 4 x 107°% biotin, 2% dextrose, 2% agar)F MM LA 8l %] (Minimal
Methanol Agar medium ; 1.34%6 YNB, 4 x 10°% biotin, 0.5% methanol, 2%
agar)ol Z=E3lal 30TColA 2€43F vl A T}

3) Colony PCR

Pichia pastoris®2] transformationX| linearize® DNA+= Pichia &2 A4
9 Hisd FAAFE-YE recombination®] oyttt AAMAAS 2 hydrophobin
A 29 integration & colony PCRS F3dto =z ed 4 v} z
7} 9] transformant® 50 ul®] zymolase buffer (10 mM Tris-HCl, pH 8.0)°l
A EA] 7] 3L zymolase (Invitrogen Co.) 1 ugS 30ColA 60&7F = &85t}
PCRS o4 WwEo R solutione FHo = 31 3'A0X1, 5'A0X1 primer=
o]-83}9] initial denaturation (94Ceol A 4%)3}, amplification protocol (94T il
A 30% , 55ColA 30%, 72TolA 1)l wel 42 cycled HAHo= F33}
At

4) Pichia pastoris©l~] hydrophobin ©® & o] 13

Pichia pastoris QA2 AAE Tmhydl, Tmhyd? 4= WES
o 9 G WHIHH njAAo g —‘?—H]Eh’/} AHH transformant= YPD
A B Ao A single colonyE 23 ¥ BMGY (Buffered Glycerol complex
medium ; 1% yeast extract, 2% peptone 100 mM potassium phosphate, pH
6.0, 1.34% YNB, 4 x 10°% biotin, 1% glycerol)¥]#] 25 mldl] % ZE3}e] 30T,
250rpmell A} ODeyo = 2.5 7} & wj7hA] widA o, g5 &3 +849
cellZ Wgs F2& 93, BMMY (Buffered complex Methanol medium
; 1% yeast extract, 2% peptone 100 mM potassium phosphate, pH 6.0,
1.34% YNB, 4 x 10 °% biotin, 0.5% methanoD)# <] ODgyo = 19] FE= 3]
AAZ1 % 30T, 250 rpmoll A 247 FEAZH oW vl 244 7keke} 0.5% 9] W
g2S Hrbetath

Hgkgo] o8 X% transformants= FA3sIe] AR E S8 sl g
cell2 & At v o Fule didsS 9 wdd 1 miol
100% TCA (Trichloroscetic acid) 100ulE X 7tstx EgolA 3059 M A
AAY. AAE dwEe 100% ANEEZ 23] washing$ 20ul®] protease
inhibitor7} A7FE  buffere] St A" wjddrde dwWzae 125%
SDS-PAGE Aol A A7]9F T silver stain® 2 221313t}

Cell HF-2 Exl" g o] A8 3 glass bead lysis HOE cellS
sty g ds 27 s 1 ml# v kel 3t gk FEEE cellell 100 ul

-

A

e

{0

[¢]

AV i
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9] breaking buffer (50 mM sodium phosphate, pH 7.4, 1 mM EDTA, 5%
glycerol, protease inhibitor)ell @& Az  acid wash® glass beadE &%
Y3 vortex 30%, 5oA 30%E 53 wkESth 12000 rpmel A 10E3F
LA S Aede FHE 125% SDS-PAGE ZAolA H7AF F

coomassie Blue® staining s} t}.

2. 478 e 2 A9

Pichia pastorisl A o849 hydrophobinf-d A} Tmhydl® Tmhyd?2 <
Elgel
Tmhydl ¥ Tmhyd2 &A= Z+Z signal sequenceE 7FA] L AA|FE 1hd 9
2eE =071 98l A4 signal sequence® XTI recombinant
expression vectors A Z3 F Al Tmhydl, Tmhyd29] signal sequence
2 AYsta  recombinant expression vectorE® A Zstgrr. Az
recombinant expression vector Stul © & linearization & Pichia pastoris
W G A el Hisd +34 F-91elA integrationo] dojuw, wlg-&o] 37t
of & Tmhydl ¥ Tmhyd2 +AAE 7FA = transformantE hydrophobin
glds AHdet A He=d oldf 7z expression  vector?]  signal
sequence(PHO1, o factor)7} #jkoiAt o 2 hydrophobin®h®¥ 2 o] HH|ES =9}
S

30Cell Al 48A1F &2 MeOHZ §%A1Z1 & 1 mle] wlgaa cellv]o] ©
W dS SDS-PAGE 2 1S Al =3tk (Fig 6.2.1, 6.2.2)
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T ol L) pHIL =1

Tmhydl, Tmhyd?2 +3AA7F =Q% Pichia pastoris ¥ %S 501
=3t 125% SDS-PAGE gel® 7} lane 3 3 ugel @94 -& loading
3k & A7) 53] silver staining 3F$ T}

M : Molecular size marker, GS115 : control, pPIC9 : no insert vector
9] transformant, 3 - 10 lane : ZZ pPIC9¢ pHILS1S = cloning®

transformant, F : signal sequenceZ® ¥3+3t Tmhydl, Tmhyd2 w A=A},
NS : signal sequenceE 7}AA| &= Tmhydl, Tmhyd?2 7 A},
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pP‘lE!I pHIL %1

fhym hydl hyd2
M & F NS F NS F N5 F NS

Fig 6.2.2. Pichia pastoris cel ol X Tmhydl, Tmhyd? +-AAFe] 28],
Tmhydl, Tmhyd2 +3A7F 9% Pichia pastoris S W %3 5 AX
g HE 125% SDS-PAGE gel®] 7t lane 3 30 ugd @9 2a-S loading
3 & A7) 53] coomassie blue staining 3%t
M : Molecular size marker, GS115 : control, pPIC9 : no insert vector2]
transformant, 3 - 10 lane 77y pPIC99t pHILS12 %  cloning ¥
transformant, F : signal sequenceS ¥3%3t Tmhydl, Tmhyd2 A=A},

NS : signal sequenceZ 7}AA| &= Tmhydl, Tmhyd?2 7%},
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A74. hydrophobin #Ae FEYL 9
AEA # cDNAS]

(o
of
5

1. 94758 39
7}. cDNA @717 49 23 ¥ dolg #£4

Az ¢cDNA ghelB e glE Hu A7 (100ug/me] ¥ LB g u] =] of
T=Hsle] the] cDNA 8-S widsta dojxl FEES A7|MES £438
7] 9ste] MWG 96well plasmid prep systemo = ZEt~0|= DNAE —Er\:i]
atal, AEatdE7Ig A4 79 ABI 370002 7| dEM S 3
¥ DNA o8 FA AALS NCBI®l BLASTNY BLASTXE AH&3}
o] ettt

2. 975 W& € 23

4019 hydrophobin fF3#¢] F24YS 9814, hydrophobin®] o}wn] =2k
Ao EAS o] 835t primerE A5l PCRoll 93 FE2YE A EdH S
u, A Adolx ettt 18]ske] $o]e] ¢cDNA libraryE 2FAl3Fo], cDNA

2,00070¢] A7 AA S =35 A3 27012 hydrophobin 42| ¢cDNAE

g1 = ATk olwf AH¥ cDNA® A7|MEES blast X = Mg 4
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7h 23 B f AEE8A 29 ASEE

FuwAle AZSEENAHL Fig 8210 YEFA nvfe} Zo] FumAl 315 g
S 80 TolA 100% methanol (2 L x 33], 13] 10Xt FEH)2 FEH3to] 1
=

oS Rotary Vacuum Evaporator® 33} Methanol

o"i?c—’luJ 60 g-%
o 4549892 methanol 5 108 g2 W7l YA 40 g&
mLol oA (54 &= FES 10% methanol €9 10 mLel =o]
Y3 23359, methylene chloride (500 mL x 33)& %3
methylene chloride 5% &%39 methylene chloride &% 45 g&
o]oJ A FZ=% ethyl acetate (600 mL x 33))&2 FE38t1 FEHNS =519
=

ethyl acetatei=¥ 0.9 g& AUt %52 Al n-butanol (600 mL x 83])

=
=
A
0

2 & a2

FZ3lo] n-butanol =& 533} n-butanol £33 42 g& AdoH, F=&
FE8to] 2R 232 g% I

. 84 A& &4

A E 9 Gas chromatography-mass spectrometry (GC-MS) #241&
Hewlett-Packard (HP) 6890 gas chromatography®t HP 5903N mass
spectrometer ¥4]7]7]5 A-£3 . Columne 5% Phenyl Methyl Siloxane
S FA3% capillary column HP-5MSe©]1aL, helium carrier gas flow rate:
0.7 m¢/min® = 60CoA 15 ¥7F holding 3+ % detector® === 28C= 3}
Ao, split ratio> 30:12 3 Th MS HL& electron impact (IM) mode®
50-800 mass T E T AR 7 AES AHAFNA A mass
spectrum®} library search® 2ZtolwWl mass spectrum< H|13Fe] &Qlald o
W A& 3 program-& NIST/EPA/MSDCo] 21 th.

©. P. japonica 3 AHEEAH EA9 F&
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P. japonica 30 g& MA3da 300 ml 7ol gHA 3 A Eet

12000 rpmell A 94 F8]8te] A5 NS ethyl acetate® FZ3}3ATh.
200 meoll A ¢k 16.2 mg9 ethyl acetate £3-& 3|35t}

12 ok
> 8k
oo O

2. d74HE R 2%

4l (315 g)

10 HEBHEE BRE S8 2L x3%; 104 71

] G- ) ] A g « BESHE 03 0)

of| 64 s diel] jge gy e 5 A6

£ w00 § FHEED mestindene chlonde s &4 (5ol X x 3%

| |

Methvlene chloride 5 %) T
(4.5 g

| Ethyl scetales & (600l 3] x 3510

Etliyl acetate 5-%| e
(L% g}

mBubnol & 24 (000wl ¥ w828

1 o

n-Butans] 5|
4.2 g |23,

AE FA] Jurkat E6.1 AIXFE o=

< methanol, methylene chloride, ethyl
acetate, n-butanol, F=2o 2 ZtZ B33 FEEZ 0, 25, 50, 100 pg/mls®=
2 Agste] e FEF AERAFE Hlusds W, #895 T F2
WA 9] methylene chloride &8 3] 7Fg 73 ME5AHS YA, o]of

] ethyl acetate, n-butanol ®8% To 2 MEEAo] FAHUY (Fig 8. 2.
2).

H
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Fig 8.2.2. Cytotoxic effect of extracts from Lentinus edodes on human
acute leukemia Jurkat T cells.

Y. E128] A9 methylene chloride, ethyl acetate, n-butanol ¥ & ¢}
GC-MSE 5% I &4 A& 4

S UE methylene chloride, ethyl acetate,
n-butanol +¥E°] FEAELS FolU7] 98I GC-MSE AR-&sto] Zb7}e]
23 B ES x4 vl methylene chloride 3o thdk GC-MS
E4 23} hexadecanoic acid (5.2%), methyl octadeca-9,12-dienoate (13.2%),
linoleic acid (30.6%), dodec-5-yne (4.9%), ergosterol (27.6%), 5-cholesten—3
fi-ol-7-one (4.0%) S°] &AFS e (Table 82.1), ethyl acetate w2 ol dj
3 GC-MS #4723 pyrrolidin-2-one (9.1%), hexadecanoic acid (4.9%),
methyl octadeca—9,12-dienoate (11.8%), linoleic acid (18.4%), ergosterol
(32.2%), ergost-5-en-3-ol, (3beta)- (12.3%) So] &%t} (Table 8. 2.
2). 2= n-butanol 3= 1,2,3-propanetriol (31.2%),
2,2—diethoxyethanol (17.6%), 1,3—-diazabicyclo[3.1.0]Jhexane (36.3%),
xylitol(14.8%) So] &2 ATt (Table 8.2.3). 1,3-diazabicyclo[3.1.0] hexane=
myeloma tumorol| 73] A X7} = imexon
(4-imino-1,3—-diazabicyclo-[3.1.0] hexan-one)®] Z7FAE n-butanol & 9
FAEAAES YEd= oz BHATH3L Az E ds] 4ol =A e
+ methylene chloride extract®} ethyl acetate extract®] FLAEES H
A Ad ojn] deF @3 s st ¥ T AEH AS o] g
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Fﬁ

AR 3[4-10]7F o] 9= linoleic acid (Fig. 8.2.3)% 31 A e A8 & A}
4351 FAFAIQ ergosterol peroxideo| theh detE I W a[11-14]7F o

A7 s 28 F L 9 ergosterol (Fig. 824)7F =& H| &2 TEHO
2 FdFEo Ade5S AT F Ao, o] F Aol dAEd g 548
THAE o ARER ALGH

Table 8.2.1. Volatile compounds identified from the methylene chloride

extracts of Lentinus edodes.

No. Compounds +R (min)* composition (%)"
1 2-butylaminoacetonitrile 6.21 2.6
2 2,4-dimethylpyridine 9.21 1.1
3 methyl 5-oxopyrrolidine-2-carboxylate 12.36 1.1
4 methyl hexadecanoate 22.55 2.4
5 hexadecanoic acid 23.09 5.2
6 methyl octadeca-9,12-dienoate 25.23 13.2
7 octadeca—9,12-dienoic acid (linoleic acid) 25.80 30.6
8 3-propylpenta-1,4-diene 25.95 0.6
9 dodec-5-yne 30.52 49
10 12H-quinoxalino[2, 3-Bl[1,4]benzimid 36.57 2.4
11 gibb-3-ene-1 36.90 1.0
12 3-hydroxylongifolol 37.09 1.3
13 hexamethylcyclotrisiloxane 38.75 0.9
14 ergosterol 39.18 27.6
15 gibberellin A3 39.37 1.1
16 5-cholesten—3fi—ol-7-one 40.11 4.0

? Retention time (in minutes)
" Relative amount (%)
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Table 8.2.2. Volatile compounds identified from the ethyl acetate extracts of

Lentinus edodes.

No. Compounds +R (min)® composition (%)"
1 pyrrolidin-2-one 6.376 9.1
3 methyl hexadecanoate 22.553 29
4 hexadecanoic acid 23.084 49
5 methyl octadeca—9,12-dienoate 25.229 11.8
6 octadeca-9,12-dienoic acid (linoleic acid) 25.775 18.4
7 2-(2', 4'-dimethoxyphenyl)-tetramethylguanidine  36.570 2.8
8 ergosta—5,7,22-trien-3-o0l, (3B,22E)- (ergosterol) 39.184 32.2
9 ergost-5-en-3-ol, (3B)- 40.099 12.3

? Retention time (in minutes)
" Relative amount (%)

Table 8.2.3. Volatile compounds identified from the n-butanol extracts of

Lentinus edodes.

No. Compounds +R (min)*  composition (%)
1 1,2,3-propanetriol 4,654 31.2
2 2,2-diethoxyethanol 4838 17.6
3 1,3-diazabicyclo[3.1.0Jhexane 6.168 36.3
4 xylitol 16.787 14.8

? Retention time (in minutes)
" Relative amount (%)

HO

Fig. 8.2.3. The structure of linoleic acid
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Fig. 8.2.4. The structure of ergosterol

t}. =23 %29 Ethyl acetate extract®] A& &4

Bcl-25 #3233 Jurkat T AlE] G-arrests F %3} ethyl acetate
FEEAAY & AHAES F2Asr] A8, DMSO &3 A7 ethyl acetate
FZEES GC-MSE #2389t} Table 8.2.401 4 ¢ 7o), ethyl acetate F%&
nucleosides, glycosides, polysaccharides, amino acids®} peptidesE 3 3F35}HX]
e 113 phathalic  acid  (26.7%),  stearic  acid  (6.9%),
di(2-ethylhexyl)phthalate (7.3%), cholesterol (13.0%) =128]x ergosterol
(172%)& T8 Aio=z ¥F3sta Qrt. Phathalic acid, stearic acid,
di(2-ethylhexyl)phthalate, cholesterol “1Z]3 ergosterol< Sigma-AldirichA}
Z2FH 79T ¢ denw olg A7 HEEol JT/Bel-2 Axe 4 A
As =S deAE AFsv JT/Neost JT/Bel-2 Aol oidh
phathalic acid, stearic acid, di(2-ethylhexyl)phthalate, cholesterol®}
ergosterol®] ME SAo] thet ATFEZ 0~10 pg/ml B FE= A st
MTT assay® w23t A3 AESA 9 A 2A sHo] Az o] X% ¢
Sk}, o] 3t A= ethyl acetate extractol]l &3] wi7/lE JT/Bel-2 Al XE2 A
& BA A olE F oW FAx #FA B5S vt FEF vk A
& ethyl acetate F=%9 T & 9 T4 AE (relative contents, 21.9%;
retention time, 27.6 min)°] EYATF T s Fo A AAE=
trichothecenes ol 43l 53 tlAEE diacetoxyscirpenol (anguidine) 2}
46%°] HE5AE Hol %E3% ethyl acetate FEE AEX ZAo] o] &4

o 93tttE= RS AA}EME Hlo]tH35].
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Table 8.2.4. Volatile Compounds identified by GC-MS analysis in the ethyl

acetate extract of P. japonica.

Compound RI*® Homology (%6)° R (863"
Dhasetoy seripenal 2T 46 219
Fhthalic acid A5 95 6.7
Stearic arid 327 a4 6.9
Di—{2-ethylhexyliphthalate 2982 a1 73
Chaolesteral 457 G 124
Ergosteral 476 G 172

“Retentizm time; min,

ﬂ'I-I:;n:ﬂ-m;;l]n-g;tr of the peak to athentic compound in the data hase) tentatively
identified only by the mass spectrum

‘Relative contents; percentage of total

| C
CHy—C—0 "
o

Fig. 8.2.5. The structure of Diacetoxyscripenol
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A9 WA
IS

Z2FEEEFY Ve #dE +EAHE
%l

1]
Z+-§-71 dAE A4

7F Ad o] &3 AXF E Axud

2 Ao Ag3 SMEFE human embryo kidney 293T cells,
malignant Human Glioma Cells U87, and human cervical uteri tumor cells
HelLa, human colon carcinoma cell line HCT 116 p53 (+/+) and HCT 116
P53 (/=) g Ak Aok AELFe Jurkat T cell ;e Jurkat T cell
clone E6.1¢]dtt. 2E AXE 37T, 5% COz incubatorol A B %3} ch.
Jurkat T AlX+= RPMI 1640 wi#]o] 10% FBS (Fetal Bovine Serum), 20
mM Hepes, 100 pg/ml gentamycin, 500 pM 2-mercaptoethanolS %713}
st o, 1 2] FAIXEFE DMEM HiAlo] 10% FBS, 20 mM Hepes, 1
mM sodium pyruvate, 100 pg/ml gentamicin, 500 uM 2-mercaptoethanol=
A7Fete] wf ekt

Y. MTT assay2S %3 viability &AF

MTTE WEAA 540 004 dzae] 3% Fhol 06014 0.8 F%¢
IEE o é?—& T AIEZE 96 well platedl A 43 A7+ 37C, CO: incubator
off A wjgFe = 1.1 mg/ml TEZ PBSel| =9 MTT (3-[4,5-Di methyl thi
azol-2-yl]-2,5-diphenyltetrazolium bromide) HEEHAS EE  welld 50
pllwelr® YT BAL 4 ARE H o Efekskslth ofojAM HldE FR e
plateE 2300 rpmell A 10% 7+ 94 #E&te] AAHHA formazan 2AHES 7}
9 ¥ e 200 45 AASEE 150 0l DMSOel A4S $3iA
micro plate reader® 540 ,, A F3=s FASAT ofwf A4
Aol HiF ODFS Fatel thxae Hit ODgtel ik wiEg gt
=3k ch(1]

ore XMk

o

R=]
b L

t}. A ¥R o3 DNA fragmentation &

M ERA] o)s] AE Weo]l A=+ apoptotic DNAS E2]3517] ¢4,
A AEE PBSEHOoR AAHG & A4EEste] pelleto® AE vt lysw
buffer (0.5% Triton X-100, 5 mM EDTA, 10 mM Tris-HCl, pH 7.4)°] & ¥
3l] 4TCTA 20 &<t incubationd} At ©] cell lysateE 14,000 rpmeol Al £
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o
>

™ Els
t} el
S AAANZ7] 98 =D volume? buffer-saturated phenol &4 o =2 13 *
= 123 g, 05 M9 NaCl#t 25 volume? cold ethanolS #7}3Fo]
-20Col A 32459t apoptotic DNAE HAA T A" DNAS Y474
3le] 3|=3lal o] = 70% cold ethanol® A& 3k thg, Hd=e] TE bufferol
o] 1.2% agarose gelolA A719 %31l ethidium bromide® EM3 &

apoptotic fragmentations UV illuminatorol 4] ZA}s}$ ol

2. Flow cytometry ¥4

oF 1x106 MEESE 2%2] FBS9 0.02% sodium azideE 3§73 PBSE9 4
ml= A A3 F 70% ethanolell AEste] 4TolA 1 AlZHsSH A AT AL
¥ AEE B4 2 mlo] 2E e 23 MAHIT F 50 00y XS
RNase A &9 250 Pl @etstel 37ToM 30 & &b Aelste] Az
RNAZ A A3 1.12% sodium citrate buffer (pH 8.45) &< propidium
iodideE 50 #g/ml_(li 2l HEL A 250 #[% 7Fall 37°Cell Al 20 min &<t
AW DNAE dAsdlth o5 FACSCalibur® #48te] 7zF Ay o Ae
DNAS &g 7oz NEF7] BEE ZAEIATH 2]

"}, Cell lysate ZA)|

AE Q] total cell lysates Th3 S WHo g ZA AT WA HEE
cold PBSZ 4ToA 33 A& & 20 mM Tris, 137 mM NaCl, 1 mM Na ,
VO y 1 mM phenymethylsulfonyl (PMSF), 10 ug/ml aprotinin, 2.5 wg/ml
E-64, 1% NP-40, pH 8.0¢] lysis buffer & #AE3 v} sonicationd}iL
ice 2olA 30 min &<t lysisE F=A1Z oS 14,000 rpmolA] 20 min &<t
AR el A5 S total cell lysate2ZA AUt Aol A cell lysated] o
Wz E=x= PIERCEA} (Rockford, IL, USA)2] Micro BCA Protein Assay
Reagent Kito = A a3}t

B}, Western blot analysis

Cell lysate (20~30 ,ug)% Novex NuPAGE Gel Electrophoresis System®ll
A 719 %3 & Immobilon-P Nylon membrane®l electrotransfer 3} t}.
o]oJA Nylon membrane blot< blocking solution (3% skim milk) 22 4 A]
7+ Heska, 05~1 gl ml %9 primary antibody® sFF1 %<¢F WA A

t}. Secondary antibody® A horse radish peroxidase conjugated anti-rabbit,
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anti-mouse &< anti-rat IgGE 90 ¥ S AHIst washdt o2,
AmershamA}¢] ECL plus detection ¥ o2 2315t}

2. 47HE 2 23

7t BavAe dAE SEHELY FE VA

TaWAe F718vl & FYE SAE 54 FE7HS wal7] 9%
o eIzt gt M EFQ Jurkat T cell e8¢ Jurkat T cell clone E6.19}

Jurkat E6.143%9] anti-apoptotic  factor®l Bcl-xL¥} control vectorZ
transfectionA] 7] & H.3F stable cell line®l Jurkat T cell clone J/Bel-xL <%}
Jurkat T cell clone J/Neog AH&&tth WA ZaWA 2 E Mx 54
e A2 RS 28] 98kl ARE 10 40/,y° FEE DMSO 3
o] HEL NS FH])5ta 0 pglmb 25 uglmb 0 pugfmp 100 ;zg/mlgl 4 7}A
SE % J/Neo, J/Bel-xL, JT/Neo, JT/Bcl-20l A estaL 72 A|ZF &<t vl kgt
% MTT assay oz AXE viabilityE =433t Fig 92104 HE
vk o] methylene chloride 2% 7Hd 58 A2 F%=Q1 100 075,14
J/Neool 473%, JT/Neool 519% HEAEES HAJow J/Bel-xL}
JT/Bel-23= 100 [uq/pyo1A oF 10%9] AZARE Al EaE Bl ethyl
acetate E3& J/Neooll 72.8%, JT/Neo°l| 62.8% AMIE AEESL HPon
(Fig 9.2.2), n-butanol &2 ]J/Neo°l|l 68.7%, JT/Neo°l| 70.7% AXAE&S
Btk (Fig 9.2.3). Al 714 38 ZFoll At ddd MEFQ Jurkat T cellel
7M=& AE EAS HolE methylene chloride #8S o]&3&to] FalvjAl
frefel dAlE =AEA A&7l el ®AEaA sklom, AE 54
2o AolE F o AA Fol 71AY ®HAS &oldAl stiLA methylene
chloride #89] A2l FEE 0, 75, 100, 150 L0/, EDO0, AelAS
46 N 7o 2 do] MTT assay HHOE AEAEES Hokth (Fig 9.24). Al
EF7]o tiet 9&2 Becton DickinsonAte] FACSCaliburE 7HA 3l flow
cytometry WHOoZ FAle]l E dl Fig 926 oA BEE nlel o] Jurkat
J/Neooll M= 150 g7y =AM @2 AZ7E AT o] A sto]
subG, ME7F Wol A= =v ¥, anti-apoptotic factor® %# % Bel-xL
overexpressingA 71 Jurkat J/Bcl-xL AlXZoA = 100 FEA =
Bel-xLell ]38l apoptosis7} &A1& <okt).
a8 A €] methylene chloride F&& Aol wWE gpG, AX A4 &
& 71HES 1et7] skl Tl g AEAY AEAY FEr]A #

rglmi

4~
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dstel FAZA ANHT Q= A A AR tE AEAd fE Az
matel gals mokth 1 F AT AE A AT ed oen Awoln,
SAe AEWAY slelERseel &4 Azoln [15], AAE AEWAL

endoplasmic reticulum (ER) stress-vi7|4d 7 20|t} [16]. & &l doiA 3
o st o HAl Ao ok AMEF&A] o]EA A EZAA 4l E = upregulation
of FasL ¥ Fas ¢ @& 9] uypregulation % ©o]o] w}E Fas signaling [17-20]
fricol ofaf A=, oo REs| wlo] EFE=go} oJEA AYAIS = wholE

Fegol2RE MEZAZ cytochrome c W3Eo] 93] /MAEH F o]o]A
caspase-92] A3} 9 caspase-3 EA 37} dojpa A EAFE o] 21} [21,
22]. 18]l ER stress-"i7HA M EZAE B E = caspase-129] &g sl o] 3
MA Y, olu] A 3}E caspase-12% A # pro—caspase-9= wlo]EZ =] o}
cytochrome ¢ ¢ F#3HA 438 4 v ALoZ LA (23, 24]. 3

caspase—-129] @43}l sH7) ER stresst caspase-8¢ &43l 2 INK9 &
A3tE FEstH, o]5& o]olA whe]EZ =g o} cyrochrome ¢ WES s}
A€ok [25 26]. 1Evh, &9k shsta iAol A FEV] e gk AT

o3 wjg- FEg AEfel] low, 53] dehAle] MEALY f 24 %

Aol AAANEE AYstar TFAEToRE et = A AJAE FH st
7] fliA O B AT o] dagh A vk mlo]EZ =gl ofF
A A2 o3 AFEAAe] HolFt= AR A7 caspase-3, caspase—9
9} PARP9] &3S Western analysis® ZAFs] ¥ A3} Fig 92794 H+&
ul9} z+o] caspase-3 ¥ -9 9 5"”.@}01] w2 PARPY 32 gag 4= 9
(data were not showed.) band”}
Ad BFL mlo]lEZ = go} o] E XA
AZAAE FEste A4S & F AT 9
A= B, lo] EZ = gfol o] EH
cytochrome ¢ W&+ ¥l AR5 w2+ ER stress-"I704 AEx42 73
2E A3}l caspase-129] A 3ZE westerno ® ZAFS A3 T A9
methylene chloride 3 & Ao & A3/ F2dHo] AYgs=ert ==
T35 caspase-129] proformo] HA FA=& AES AT 4 YAy a8
apoptosis &2 @Al DNA fragmentationo] w3+ F 1WAl 2] methylene
chloride #9=¢ @3 QoM xAg A3 (Fig 9259 o]
anti-apoptotic A A+ Bel-xLo] Hop#d == Jurkat J/Bel-xL Al 3E S50l A
DNA fragmentation®] A E A3ole XS & 4= AT}

Loy, cytochrom c HES

gl gFol WA o %Uﬂa‘i_
cytochrome ¢ W&3+= F 33}
of w2} caspase-9¢9 &4
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Fig 9.2.1. Effect of the methylene chloride extract on cell viability of Jurkat
T cells transfected with vector (J/Neo) or Bcl-xL gene (J/Bcl-xL) and
transfected with vector (JT/Neo) or Bcl-2 gene (JT/Bcl-2). MTT assay

after treatment with the methylene chloride extract of Lentinus edodes for
72 hr.

O ke B 0. kec B

Fig 9.2.2. Effect of the ethyl acetate extract on cell viability of Jurkat T
cells transfected with vector (J/Neo) or Bcl-xL gene (J/Bcl-xL) and
transfected with vector (JT/Neo) or Bcl-2 gene (JT/Bcl-2). MTT assay

after treatment with the ethyl acetate extract of Lentinus edodes for 72 hr.
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Fig 9.2.3. Effect of the n—butanol extract on cell viability of Jurkat T cells
transfected with vector (J/Neo) or Bel-xL gene (J/Bcl-xL) and transfected
with vector (JT/Neo) or Bcl-2 gene (JT/Bcl-2). MTT assay after

treatment with the n-butanol extract of Lentinus edodes for 72 hr.
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Methylene chloride extract (45 hr)

Fig 9.2.4. Effect of the methylene chloride extract on cell viability of Jurkat
T cells transfected with vector (J/Neo) or Bcl-xL gene (J/Bcl-xL). MTT
assay after treatment with the methylene chloride extract of Lentinus
edodes for 46 hr.
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Fig 9.2.5. Effect of the methylene chloride extract on cell viavility of Jurkat
T cells transfected with vector (J/Neo) or Bcl-xL gene (J/Bcl-xL).
Apoptotic DNA fragmentation analysis after treatment with the methylene

chloride extract of Lentinus edodes for 46 hr.
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Fig 9.2.6. Flow cytometric analysis of the cell cycle distribution in Jurkat
T cells transfected with vector (J/Neo) and Jurkat T cells transfected with
Bcl-xL gene (J/Bcl-xL) after treatment with the methylene chloride extract
of Lentinus edodes for 46 hr..
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Fig 9.2.7. Western blot analysis of the protein levels in Jurkat T cells
transfected with vector (J/Neo) and Jurkat T cells transfected with Bcl-xL
gene (J/Bcl-xL) after treatment with the methylene chloride extracts of
Lentinus edodes for 46 hr.

Y. gdAIEe] AIXF e 2 intracellular cytoskeletal filamentso] WX +&=
E 1WA 9 methylene chloride, ethyl acetate, n—-butanol £ &2 4

oM Z el MAEFHE] 2 intracellular cytoskeletal filamentsol] T+ X 31H
A9l methylene chloride, ethyl acetate, n-butanol 859 J3FS =xA}s}7)
& 3te] FE2ZAES2Q human embryo kidney 293T cells, malignant Human
Glioma Cells U87, and human cervical uteri tumor cells HelLa, human colon
carcinoma cell line HCT 116 p53 (+/+) and HCT 116 p53 (-/-)= Wdo=
ZyZyol BEES 0, 75, 100, 150 wg/mlZ 48 AIZF FoF A sle] A EFA
3to] ZALgE A3} methylene chloride #3230l tisiA 7F4 =2 A &
=¢l 150 pg/mloll A 293T cellse 57.5%, HelLa cells2 66.3%, US7 cells
488%9 MEAEEZ 7MY A w49 FFE WAt (Fig 9.2.8). ethyl
acetate 82 150 pg/mloll A 293T cellsol W3] 66.6%, HelLa cells= 66.9%
°of MEAEES B UST cellse 412%° HAEAEES HoH

o

i
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methylene chloride #3833 mp7HA2 7P A3 549 Jds ook
(Fig 9.2.9). n-butanol &2 A 293T cells¥} Hela cellsoll= ZLTt}HA|

AS YEMRA ko U7 cellse AX AELo] 64%= AXLE Follt&
IHA A FZF%E n-butanol &) &3 w4 AFgFS MY @ol W
o2 FAdxdrt (Fig 9.2.10). HCT 116 pd3 (+/+) cells¥} HCT 116 pb3
(=/-) cellsel A= HCT 116 p53 (+/+) cells= 150 pg/meoll Al Al 3 =5 Al
EAELo] 95% 7H7te] FH+&= whd, HCT 116 ps3 (=/-) cellse methylene
chloride &3 3ol thalA 82.8%, ethyl acetate &2 o thsfA 72%, n-butanol
oA 865%= Xa Uokth ojzlo R Mol p53e] HELAL FILHA ]
methylene chloride, ethyl acetate, n-butanol #3859 ¢]% HCT 1169 A%
s o= Ax At ow AZEr

o O

Pk

Mathylsrss Chigiids sxhrscl

u i L)
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Fig 9.2.8. Cytotoxic effect of the methylene chlorode extracts of Lentinus
edodes on 293T cells, HCT 116 p53 (+/+) and HCT 116 pb3 (-/-), HelLa
cells, U87 cells.
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Fig 9.2.9. Cytotoxic effect of the ethyl acetate extracts of Lentinus edodes
on 293T cells, HCT 116 p53 (+/+) and HCT 116 p53 (-/-), HeLa cells, U87
cells.
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Fig 9.2.10. Cytotoxic effect of the n—butanol extracts of Lentinus edodes

on 293T cells, HCT 116 p53 (+/+) and HCT 116 p53 (-/-), HelLa cells, U87
cells.
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9.2.11. Effect of hydrophobin extracts from L. edodes and T. matsutake on
cell cycle distribution in Jurkat T cell clone E6.1.
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9.2.12. Effect of hydrophobin extracts from L. edodes and T. matsutake on
cell viavility of Jurkat T cells
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A10A In vitro L in vivo AL 53 8% AA
2 bAA FA}

1. 97538 39y

7h A%, A " A

ECL Western blotting kit = Amersham (Arlington Heights, IL, USA)9l
A, 18] 3 Immobilon-P membrane< Millipore Corporation (Bedford, MA,
USA)oA T3t Anti-cytochrome ¢ + Pharmingen (San Diego, CA,
USA) A, anti-Fas % anti-FasL & Transduction Laboratories (Lexington,
KY, USA)ell A4, anti-caspase-3, anti-caspase-8, anti—caspase-9, anti-PARP,
anti-Bcl-xL 9} anti-fi-actini= Santa Cruz Biotechnology (Santa Cruz, CA,
USA)ZFE Y3t AME39t. A broad-range caspase inhibitor
z-VAD-fmk, caspase-8 inhibitor z-IETD-fmk, calpain inhibitor E64d, L%
I JNK inhibitor SP600125 & Calbiochem (San Diego, CA, USA)Z5H
TYstS . Human acute leukemia Jurkat T cell line E6.1, clone J/Neo
infected with vector, Z18]3 J/Bcl-xL gene< stable transfection 4|1
J/Bcl-xL clone % empty vectorZ stable transfection A7 J/Neo clone< "]
= NIH, NIA, Gerontology Resrach Center®] Dr. Dennis TaubZFE A&
Xt Jurkat T cellsE 10% FBS, 20 mM HEPES (pH 7.0), 500 mM [
-mercaptoethanol, 100 g mi gentamycing 3k RPMI 1640 (Hyclone,
Gaithersburg, MD, USA) ¢AuX & o] &3to] wjstdr). shH J/Neo %
J/Bel-xL MAEFE 400 pg/mle] G418 3 7Fsk RPMII640 €A wj <& o] 83
o ufj &t

Y. MTT assayES E3F viability A+
9d Ay U g st

t}. Apoptosis o] 93 DNA fragmentation =
94 Ay g3y g s

Z}. Flow cytometry ¥4
9d Ay 2y g s

v}, Cell lysate ZA
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H}. Western blot analysis
9d ATy vy sdaA B S

A}, DAPI €4 W

ofAl A2 FREHe AEAES FQlsty] fete] AlxEad A3 A7)

Hew AT AE (5 x 16)

1,000 rpmol A 5 3+ 94 E85te] & thg 4T PBSE F+ W FA4
2%9] FBSE 3= PBSE 13 A& 3t 70% ethanol® 1 Al7F <9t 2
sttt 1" AEXs tA] 22§99 buffer® 23] AlFH3staL 50 pg/ml &
LE=2 RNAsexlglste] RNAES A7 %, PBSZ 33 <Alste] DAPI
dye/PBSZ 10 #7F dAMstAY. ol& d3% &Av]4d (Microphot-FX, Nikon,
Tokyo, Japan)©o.& #z&}9lt).

=
nuclear fragmentatione DAPI

o
ot o ﬂllo

oF. o] EZE o} cytochrome c8 AEAZ W}E XA}

ofAl M 2lell whE Jurkat T cellsell Al 9] wlo] & EFJ o} cytochrome ¢ W&
o] zAet7] faf WA MEA dd FHES SREH (s Awstd,
ofAl AEE 5 x 6 A= AEES PBSE 33 AlFsa 200 IU]«] lysis
buffer (250 mM sucrose, 10 mM KCIl, 1.5 mM MgCl,, 1 mM DTT, 1 mM
PMSF, 25 pg/ml E-64, 20 mM HEPES, and pH 7.2)° &E3F3iTh o]l A
AMEZES Al ™ 30 & &<t &A1 v, Dounce homogenizers ©] -3}
o] 20 strokesZ M EE I3t A T ME NS 3500 rpme 2 10 &3F ¢
AEEste] A ds Asta o] A HS 13,700 rpm 2 15 #7F THA
FEste] guEE Fede volEEZ=golrt AAE AEd FEEE

iy

]

> e
S AN ox

39 th ©]= Western blot analysis® #4138} cytochrome ¢ &S *
ATH27].
2. 47UE ¢ 43

Fo], FAEHH A7 22E& st 2ZAES Axste F A
Hel e g4 24 g oy GC-MS 2 o2% Ay 248 grst
T Ak A AR A7 22 B d9S g 2 "YAdd &
H7F dHF sFsERE ez skt



7}. P. japonica 258 #F¢&Y EH &4

P. japonicas AA33 FAeo] v Ew|2EEH F4o] =& methanol,
ethyl acetate, hexane2Z FZ3 & AX AL ZAeAY. 2 T ethyl
acetate FE=EA A E A o] SAJALAT ]9 AxE =4 AE 7HdE A
371 Y3t Bel-2 F4AE  transfectiond Jurkat T AXE  (JT/Bcel-2)¢+
control vector® transfection A|Zl Jurkat T A% (JT/Neo)ell ethyl acetate
FEES 26 pg/ml FEE 40 A AEsta Alxe AEHS MTT assay
2 A3 AT Fig 102.1%  Bel-2 2o fopdrd S gRlste Ao,
MTT assayel &l =49 Jurkat T A|3EoA 9] ethyl acetate =52 A&
54 2371 Bel-29] FHopdrde] o AAFHUSH (Fig 10.2.2) ethyl
acetateo] 29ld] = AMEAAH DNA ©#HASIE Bel-29 Frpitdof <)
A AslES Lk (Fig 10.2.3). ojwl ME F7]o] did FFS flow
cytometry = &A% Ay}, JT/NeoAlZol| A MxEAA o] MEE YERY &
subG | peaks F7 HAH I TR EHOE gp; | AEFTE S7HAC
(Fig 10.24(a)). 28y JT/Bel-2 AEE abG | 7F HERHEA ol ethyl
acetate FE% FEA AEALA L A EAL Qo]A Bel-27F BFdx
o AE A s Wellste= Aoz stk (Fig 6.24(0b). Avr7l, A&
Hog AAst= JT/Bel-2 A X2 v3te], ethyl acetate FEES 2-6 pg/
me Ak Aol F, S GYM AL FEHo| ghae] wlElete] G| AL
TFFEAA T oEHoR ZUIES HoFEth Holol 4 ug/mb 9 ethyl
acetate F&& 8|3 JT/Bcl-2 AEQ MEF7] A3 kinetic analysis
G Zlel el 2 0] 15 AlgE & TR 7] Al#tetal S71eF G /M7lellM 9] Al
ol Zrad uwEl 40 AF Fol= =UMHAAEES BoET (Fig 6.2.5(a).
JT/Neoell thgh AlxzAAA AlaEe] gk o] 156 A7F Fo] W= A
He W& ZUFE HoFa gA| gt G17]9] arrest= Q1% A LI (Fig
6.2.5(b)).
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Jurkat JT Men
Jurkat JT/Bel-2

,

Bel-xL

Fig 10.2.1. Jurkat T cells transfected with vector (JT/Neo) or Bcl-2 gene
(JT/Bcl-2). Ectopic overexpression of Bcl-2 protein in Jurkat T cells

transfected with Bcl-2 gene construct was confirmed by Western analysis.

130 ==
ST Ned

1 B ITB:l-2
E & R x
£ w x &
= 3 .
L
-

i

¥

i 3 4 6 pgiml

Ethyl acetate extract

Fig 10.2.2. Effect of the ethyl acetate extract on cell viability of Jurkat T
cells transfected with vector (JT/Neo) or Bcel-2 gene (JT/Bcl-2). Jurkat T
cells overexpressing Bcl-2 (JT/Bcl-2) or control cells (JT/Neo) were
incubated at a density of 4 x 104/We11 with various concentrations of the
ethyl acetate extract in 96-well plates for 40 h and the final 4 h were
incubated with MTT to assess the colored formazan crystals produced
from MTT as an index of cell viability. *P < 0.005 was obtained when the
control and the ethyl acetate extract-treated group of JT/Neo were
compared. **P < 0.0005 was obtained when the control and the ethyl

acetate extract treated group of JT/Bcl-2 were compared.
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Fig 10.2.3. Effect of the ethyl acetate extract on DNA fragmentation of
Jurkat T cells transfected with vector (JT/Neo) or Bcl-2 gene (JT/Bcl-2).
Jurkat T cells overexpressing Bcl-2 (JT/Bcl-2) or control cells (JT/Neo)
were incubated with various concentrations of the ethyl acetate extract in

96-well plates for 44 h to analyze apoptotic DNA fragmentation.
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Fig 10.2.4. Apoptotic change in the cell cycle distribution of Jurkat T cells
transfected with vector (JT/Neo) (A) or Bcl-2 gene (JT/Bcl-2) (B) after
treatment with various concentrations of the ethyl acetate extract for 40 h.
After JT/Neo and JT/Bcl-2 were incubated in the presence of ethyl acetate
extract under individual conditions, the cells were harvested. The analysis

of cell cycle distribution was performed on an equal number of cells (5

105 by Flow cytometry after staining of DNA by propidium iodide.
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Fig 10.2.5. Apoptotic change in the cell cycle distribution of Jurkat T cells
transfected with vector (JT/Neo) (A) or Bcl-2 gene (JT/Bcl-2) (B) after
treatment with 4 ug/ml of the ethyl acetate extract for various time
periods. JT/Neo and JT/Bcl-2 were incubated at a density of 3 x 10 gml
in the presence of ethyl acetate extract under individual conditions, the
cells were harvested. The analysis of cell cycle distribution was performed
on an equal number of cells (5 x 109 by Flow cytometry after staining of
DNA by propidium iodide.
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. Ethyl acetate & & X2 9 wW& retinoblastoma?] W3} ¥A ZA}

171914 el Rb w9 & 9] hyperphosphorylation= RbZ % E2F family”}
FHEHEESE 37| uol] S7I29 el EFHo|rH28, 29, 30]. AXF7V] F
¢t Rb phosphorylation®] A =HH G7]oA AEF7] JAS 3ok A

EF7] Mo 7% 4?_ P. japonica "I/} G,-arrest®] Z&717S wra]7] 9

A H AFHLE Rbe phosphorylation 542 ethyl acetate F&E 9
JeS ZAFEFS T} %"e‘%%‘%xﬂ?l anti-RbE o] &3}o] Western blot ¥4 %
S F3Ps ], Rbe hyperphosphorylated form< #4402 ztdt= JT/Neo

2=
9} JT/Bel-2 A EA EGA AE=H AT (Fig 10.2.6). oW ethyl acetate F=
=S ﬂ\'ﬂd JT/Neo Al 3ol A+ hyperphosphorylated Rbe] F50o] FE= A
A AR AN JT/Bel-2 MEoA = Azl vl#Este] 433 gas)
Atk olE A3 Bel-27F ok 2dE Jurkat T Al EolAe] AEF7] 13
o] P. japonica "7/l  Gp-arrest’t Gi—S HolE HF Za3d Rb
phosphorylation®] A #je} A#o] Qvi= AS YEFU T, ethyl acetate F+E=
I A A=l¥E  JT/Neo ‘4]_-_—4 ol Gy7lellA AAEM, Rbe
underphosphorylation®l] 2]&] A1&3] M Ex}Ae] FE=5% = Aot}

Fig 10.2.6. Western blot analysis of the protein levels of Rb in Jurkat T
cells overexpressing JT/Bcl-2 gene (JT/Bcl-2) or control cells (JT/Neo)
after treatment with the ethyl acetate extract for various time periods.
Both Jurkat T cells overexpressing Bcl-2 (JT/Bcl-2) and control cells
(JT/Neo) were incubated at a density of 3 x 10 yml with 4 ugl mi of the
ethyl acetate extract and prepared for the cell lysates. Equivalent amounts
of cell lysates were electrophoresed on 6% SDS gradient polyacrylamide

gels and electrotransferred to Immobilon-P membrane. The membrane was
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probed with anti-Rb and then with a horse-radish peroxidase conjugated
mouse monoclonal antibody. Detection of protein was performed using the

ECL plus Western blotting detection system.

t}. Cdks$} cyclins®] @A A FFo 3t ethyl acetate FEE9 IF
G711 Rbe] <¢lat3zl= Gi-cdksol o8] vz o x| 7] wjio] ZAL

Jurkat T A 3EolA] ethyl acetate FZE2 *glo] W& G;-cdks9 kinase
ggstel wa2 Bl & Ak olE #Rlst] sk cdkst cyclins®] @
Wz wE £ WIS 4 pg/mle ethyl acetate FEEE A8 3 JT/Neodt
JT/Bcl-2 A EoA zAbstg . Fig 1027914 X%, ethyl acetate &%
o] GgFS Wz & JT/Neost JT/Bcl-2 A FE| A Bel-2¢ 23 4%
& Western blot analysisol] &3] 3= o] o} 7S ZAoA cdkd, cdk6,
cdk2, cdk? 18] cde2v AEFMA A4S JT/Neoot JT/Bel-2 Al Z o A

A #FFE A, ] 2 gl 2y £ ethyl acetate FEE9 =43}
oA BE o] At cdkdof cdc2E AL dtale v E dAFEA FA

H A ethyl acetate FE&8S 15 Al AZetd e wf, vE 2712 cdk4
bandsel @ wd sz FEex a7 JT/Neost JT/B-2 A% %

tho A BEE A0 cdk4e] 4 ¢1aks FEl2 28 F([31] cdk4e] w7
= JT/Neo A EA 1] BHalslth cde2 d9lad 23 58 g5 A7k 9
=2 Ao g HAE A3k 1Y JT/Neo Al Ee] doIA cyclins 2&
T Fdave BdE gAY agx F8EHA % (Fig 10.2.8).
cdk4/D-type cyclins, cdk2/cyclin A 12] il cdk2/cyclin E+ 2% Giold S
712 APE FEsh= Rbe Aibsts F7sE 23 G-cdkso) tH27]. o]

9§ A ethyl acetate FEEZ w7)E & JT/Bcl 29 Gi9 BAE 7HA
Q= cdk4, cyclin Ast Eo] Ao} Aaslo] glow, o]k cdk4, cyclin A<t
E9 A= cdkd/D-type cyclins, cdk2/cychr1 A 183 cdk?2/cyclin E9F £

G,-cdks®] #AE Zg g}
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Fig 10.2.7. Western blot analysis of the protein levels of Bcl-2 (A), cdk4

(B),

cdk6 (C), cdk2 (D), cdk? (E), cdc2 (F), and [-actin (G) in Jurkat T cells
overexpressing JT/Bcl-2 gene (JT/Bcl-2) or control cells (JT/Neo) after
treatment with the ethyl acetate extract for various time periods. Both
Jurkat T cells overexpressing Bcl-2 (JT/Bcl-2) and control cells (JT/Neo)
were incubated at a density of 3 x 10#ml with 4 gl ml of the ethyl

acetate extract and prepared for the cell lysates. Equivalent amounts of cell

lysates were electrophoresed on 4~12% SDS gradient polyacrylamide gels

and electrotransferred to Immobilon-P membrane. Western blot analysis

was performed as described in Materials and Methods.
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Fig 10.2.8. Western blot analysis of the protein levels of cyclin A (A),
cyclin Bl (B), cyclin E (C), and B-actin (D) in Jurkat T cells
overexpressing JT/Bcl-2 gene (JT/Bcl-2) or control cells (JT/Neo) after
treatment with the ethyl acetate extract for various time periods. Both
Jurkat T cells overexpressing Bcel-2 (JT/Bcl-2) and control cells (JT/Neo)
were incubated at a density of 3 x 10 ¥ml with 4 ug/ml concentration of
the ethyl acetate extract and prepared for the cell lysates. Equivalent
amounts of cell lysates were electrophoresed on 4~12% SDS gradient
polyacrylamide gels and electrotransferred to Immobilon-P membrane.
Western blot analysis was performed as described in materials and
methods.

2. Ethyl acetate F& &9 93 p27 m ¢ upregulation.
P27 ma + cdk2E IS Y= Gl—cdksiﬂ g8 A x4t a1y
p27 mae= T celldld 23 AAA=Z o ARACH32, 33, 34]. Ethyl acetate
=& Ao oF p27 mel GHE FEo Ao Wst= Bel-27F 3 E
Jurkat T cell® CKls9 upregulation®¢] ##HA LS olsfistr] e &5
{E‘r Fig 1029914 ®HoIA = AAH p27 ol @A =58 AJ7to] A
wal A3 ek Wb f-acting ethylacetate extract®] Ao A
o] v R et p27 Y 7= cyclinA9 cyclinES] @9l E =
Fodd Fdaet dAE= Aot

52
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Fig 10.2.9. Western blot analysis of the protein levels of p27 ms (A) and B
—actin (B) in Jurkat T cells overexpressing J/Bcl-2 gene (JT/Bcl-2) or
control cells (JT/Neo) after treatment with the ethyl acetate extract for
various time periods. Both Jurkat T cells overexpressing Bcl-2 (JT/Bcl-2)
and control cells (JT/Neo) were incubated at a density of 3 x 10 ¥ml with
4 wg/ml of the ethyl acetate extract and prepared for the cell lysates.
Equivalent amounts of cell lysates were electrophoresed on 4~12% SDS
gradient polyacrylamide gels and electrotransferred to Immobilon-P
membrane. Western blot analysis was performed as described in Materials

and methods.

vl Jurkat T A ¥o] 3 DASY AEXEA
human Jurkat T AlEe] A% o] sk m] o DAS7} MR E AESAHS

ZAYE7] Y8l 0.01~0.15 ,uMQ] DASE #23 & MTT assays T3l
Jurkat T A *E9 AEES XA T. 1447 S¢F DASE A3 Jurkat T
ME] AELEL T gJEHow HAhsdt (Fig 10.2.10). H]E DAS”}F 0.01
uM EAE W, AE S 64% 2 FAFHALH, 0.15 #MOHH% A =& o]
376%°] =3kt DASS] AxEEAd FUAQ 71Ae olsfiatr] ¢,
A7 DASZE Jurkat THES] M EAAS FEsh=AE AT DAS
= &= wek (001~015 ,yp 7Fskar 14413 A2k #, apoptotic DNA
fragmentations ZAFSH 23 T%= oFEX 072 apoptotic DNA fragmentation
of dojds gl olek XA AE BEES HiEdd (Fig
10.2.11). DAS A g W Jurkat T A2Ee] A EZF7]E3xE] QlojA A EZApA
A ish de=A 2ARE] f18ko] flow cytometry® EA8HA T Jurkat Al
2 77 001 L5 004 g5 008 a7 01 g5 005 378 DASE 14413F
AelstAs W AEAY AAe] AETE UBUHE  apG el 77 10.4%,
19.5%, 32.1%, 38.4%, 49.4%= #ZHH A}t (Fig 10.2.12). 0.01 M DAS”7} A
S u, gl Gy/M71 AE &S oG e Axe kel Aldste] A
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gk vk G719 AlEE DASE A EshA ¥ control AlESL Bludte]
o S7heth 004~015 7 F=2] DAS AEA g7, ¢1, 2B Gy M
e MEES AEF7] T ARl subG, peakel T7Fek LA 8}
sholth olefeh A= e wmel 001~015 00 DAS A ik

e
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Fig. 10. 2. 10. Effect of DAS on cell viability in Jurkat T cell clone E6.1.
Continuously growing Jurkat T cells (b x ) were incubated with

indicated concentrations of DAS in a 96-well plate for 14 h and the final 4
h were incubated with MTT to assess cell viability.
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Fig 10.2.11. Effect of DAS on apoptotic DNA fragmentation in Jurkat T
cell clone E6.1. Jurkat T cells were incubated with indicated concentrations
of DAS for 14 h and the cells were collected to analyze apoptotic DNA
fragmentation by Triton X-100 Ilysis method using 1.2% agarose gel

electrophoresis.
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Fig 10.2.12. Effect of DAS on cell cycle distribution in Jurkat T cell clone
E6.1. Jurkat T cells were incubated with indicated concentrations of DAS

for 14 h and the analysis of cell cycle distribution was performed on an
equal number of cells (2 x ) by flow cytometry after staining of DNA
by propidium iodide.

v, DASZ F=% Jurkat T AX9 A EAAo] QlojA wlo]EZ =g o}
cytochrome c "7} & caspase cascade A9 #AA FA}

DAS® frie®l AEAY Adzd =z do] mlo]EZE=go} cytochrome c
WEo ol E Adsty] S8 2 A7 DAS % AlxApe] mlolEEE
glo}  cytochrome ¢ WE3 FHbelo] dojuye=xer 1 A A=
caspase-9, -3 X3}l caspase cascade?] A IIF FEEHEAZS XALS
At} mlo]EZ =g o} cytochrome ¢ &9 %2 0.01~0.15 #M—OJ DAS A
glolA  F= oEHow  FrhEa (Fig  10213), welEZ=go)
cytochrome ¢ WZo| wg} &A1& 9] caspase-9 (35/37 kDa)o] #ZE At} o]
vl caspase-3 %A DASTEEC wl FA3E S ARSI A EAAL] F =

W o

|
ol = Fok FAH ) caspase-39 dF EFH O EA, PARPE 2709 ©H
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= Zeziva muselA gtk [36]. 0.01~015 21 DAS® A3t Jurkat
T A4, PARP #3l= caspase-3°] @43t} §H7 ¥z oz} FLICE
inhibitory protein (FLIP), caspase-8 #7338}, 1|3l caspase-8 &/ slo] <
gt Bid9] truncated BidZ<2] #3i Fasth 9FAl % A EA A mlo] &2
=g o} cytochrome ¢ ‘%%% el el dAEol7] Wil [37-38],

ATZE DAS A7 & FLIP, caspase-8 A3}, Bide £ 59 WH3i:

ZAeFA e 0.01~0.15 ﬂM’J DAS =4 A], 55 kDa®] &4&ATAE wz

JNeRE B8] A< 41/43 kDad] caspase-8E ZA dtslEd BE o FE
o

el FAe Btk wbd Bidet FLIPS 452 DASel <98 fExoizl
caspase-8¢] &/ sl uwel A AT AW DAS A2 $ Fasy Fas L9

ol = AFol7F fldnt. o9k 22 A= DASel ol TorEE]OPq Al EALE
0] caspase-8° ¢]%F Bid Za25E AAEE tBiddl &) FEEH| A= }
o]EFE=g|o} cytochrome c®] W&} caspase-97 caspase-3& ¥3H5=
9] cytochrome ¢ 2% caspase cascade®] &Ao] #AHF]HL A<ttt
(Fig 10.2.14).
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Ab. Jurkat T AlEo] glojA, DASY 93 fFEFHE AEXF7|2d @93
T&Y Azt

oo AFELS &4 Agd og AExF7] g BH Fo 5A @A
ol A xﬂzéﬂﬁzm AZAAS FREgrhar A A st vk [39, 401 # A+
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el DAS = A¥xAIE A#EHo] =X E Western blot 45 53l
ZALEFA T Fig 10215004 2= wvle} o] cdk4, cdk6, cdk2, cdc2, 227 K,
cyclin A, cyclin Bl ZZ#]al cyclin EE Jurkat T A|¥oA A &= Q‘jr
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A%k, cdk4st cyclin Bl DASOlA 14A13F A2 § A dobs =
Sttt ypy K e] i HRE RSt cdkde] Aol G71el el
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Fig 10.2.13. Western blot analysis of mitochondrial cytochrome c release
and I/Jractin in Jurkat T cells after treatment with various concentrations
of DAS. The cells (5 x 109 were incubated at a density of 5 x 10 gml
with indicated concentrations of DAS for 14 h and prepared for cell
lysates. Western analysis was performed as described in Materials and

methods using ECL Western blotting detection system.
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Fig 10.2.14. Western blot analysis of caspase-8 activation, caspase-9
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activation, caspase-3 activation, cleavage of PARP, and Fas and FasL
levels, and ﬁractin in Jurkat T cells after treatment with various
concentrations of DAS. The cells (5 x 10 ¢ were incubated at a density of
5 x 10 yml with indicated concentrations of DAS for 14 h and prepared for
cell lysates. Western analysis was performed as described in Materials and

Methods using ECL Western blotting detection system.
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Fig 10.2.15. Western blot analysis of the protein levels of cyclin E, cyclin
A, cyclin Bl, cdk4, cdk6, cdk2, cdc2, p27 , and beta—actin in Jurkat T
cells after treatment with various concentrations of DAS. The cells (5 x

) were incubated at a density of 5 x /ml  with indicated

concentrations of DAS for 14 h and prepared for cell lysates. Western

analysis was performed as described in Materials and Methods.
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of. Jurkat T AlE]x ¢ DAS #% A XA o419 Bel-xL9 H33
9

ol2J gk DAS wi7hA AMEAAe] A3eA ApdEo] AlxEAAe] 44 o
2 F9a3x 4] Ys B AFHL anti-apoptotic ¥ A<l Bel-xLg #Ed
A7l Jurkat T AXEFE o] 83}e] ZASHS 1:} Bcl-xL& caspase-8 &4 3} ¢}
nlol EZ =20} 2R E] cytochrome ¢ WES ol mlo]EZ=glo} oFEH
AZAPE S WA [41, 42, 43]. o] Xdoﬂ AIA, Z AT Bel-xL
F A7} transfect® Jurkat cell (J/Bcl-xL)3} vector”} transfect® J/Neo2
o]-&3to] DASE =¥ AEAA] glojA 9], Bel-xLe 91#< Hrpid

o] BHE FARSIAT MTT assayel 9@l 545 214, DASE 001
0.05 M 0.1 uM T2 A e J/Bel-xLe9 AH$ Z+7F 85.8%, 80.3%, 78.7%
Q1 Wk ]/Neo celle] AEES 47 69.8%, 508%, 43.9%%tt. o] AR
DAS9] AHEZAoA Bel-xLeol JA«<el a5 A3t} (Fig 10.2.16). ¥
3 A 3l A, 0.01 #Moﬂ/ﬂ 0.1 #M’l DAS 5%+ J/Neo cellol A &% ¢
EX S 2 apoptotic DNA ©@HSE 523 vt 18y J/Bel-xL cellol A
+ DNA ©w#st fxo At (Fig 10217). ©l< FASHA flow
cytometry #241olA4 J/Neo celloll A ¢] apoptotic subG ; peaks * 2§ DAS
o] <ol vleste] Sk o] WA O R, gpG | peakt J/Bel-xL celldl
M FAAEA Fdrt SAl, J/Bel-xL cell®] G719 FF°] DAS7F 0.01
pM =AGHE AEAAM 7S JEhH et R, J/Bel-xL celle] AlEF7]E
= 005,y 52 01 e DAS EAstol A mell HA WststA = ek
DASE A#atAl &< control cell? wwstels 45 (Fig 10.2.18), °lzlg
A= H]E DASOl A#E apoptotic DNA w3 8t7F 9] 214 91 Bel-xL9] 7}
thkdoel oA, detA el HudtxE, MTT assayel s FAHH
DASS Ax=4dL2 dopdd ¥ Bel-xL o 93] fdstA AlEA= &g
th o] 2 DASel| dud AExF7] Ao Foko] JA| DASS AEZHE
o] 71y F Qe AS Akt o A=A DAS +%4 apoptotic
DNA ©# 3l o3 Suke= xﬂygﬁ}z 991 7122 J/Neo9t J/Bel-xLALe]
o] 1 Western blot 4o 2ola] W wH ATt Western blot 42 Bel-x1L9
Fepkgdof ofsf o 715} | A=A 7 A=A obdA HF3H7] 918 Ao
t}. Fig 10.2.19914 & 4 d5=9], J/Bel-xL cell2 ]J/Neo cellol] H|&l, =53
vk, =013 Bel-xL protein 9 le dd 5 AT AEHoE St
= J/Neo celldl M+ A F A ¢ ZAA cytochrome c9 o] 0.01

E BE EHoR ZrlEAgE,

f
2
X

X R



EA 71HE fEEth ol¥d MEAA RS FLIP®| &&=+,
caspase-8 A3}, Biddwh, caspase-9, -39 A3} J/Bel-xL cellol Al 9 A]
A8 3HA AsE = PARP 35 ¥35t=d], o 7122 J/Bel-xL cell oA
AN dAFA Ao} o] AL Bel-xL A #% caspase-8 &4 319} wjol
EZE=g o} cytochrome ¢ W& Adl= DASE Fx=¥ Alxzx4 7128 v
stz FEES Jepdth 28, DAS 9199 cdk4$} cyclin B19] stz
e b Bel-xLo]l EA18tE AHoE B3t dojdtt (Fig 10.2.20).
o] A& cdk4®t cyclinB19] 3t&Fx o] Bel-xLol o o3l wajiA
< YERATE Bel-xLe ©914 dddol o3 wWawr=, DAS f%4 Al
Akl 27 A doju= AlEF7] Zleol o] DASe| ©f ozt a¥E
olw 7] #3siA, J/Bcl-xL cell2 0.05 #MQ] DASE 48 AIF A staL,
trypan blue 92 & AEZ AXo =& =AH3t} J/Bel-xL celld] 7] Al
EF (0.3 x106/m)E DAS 1ol 48 A7 A F, 1.25 490 6/ S7HHA
ot ol AEZ HE FUVE 2577 B 5 UdSss dHEErh
(Supplementary material 1) 221 0.05 ﬂME’J DAS7} &A1& w], ]J/Bcl-xL
celld %7] MEFE DAS =& F 12 At 1.29174H%] S7FE QY. 2 3
METFE 48 A 77HA] §AE ) Flow cytometric analysis £ A ZF7] 230
A F=87 WM3E, apoptotic sub-Gl peak® ZA|E A L& BoFET) o
AL AX F71¢ G /S 4G /M transition®, 0.05 M DAS?2] &35} A
Al AsE Adds deled AdFor, dAY A, DAS FR=A<
caspase &4 3}9} nfolEZ =g o} cytochrome ¢ W3©°] Bel-xLo o3 &4
Aoz ZAEIF I apoptosis o] AAHo|gt = AS AYsit. o] Axe=
eIAl DAS d#¥ cdk49t cyclinBle] 4, J/Bel-xL cell®l  G,/S Go/M
transition ANA 2] ME F7] Mo AAE Fsta, 28X J/Bel-xL cell
AIEF7IEETE 0.05 0 DASHE F, 48 A7k &t Al F719] 54 w7
ANA FAHEo] glo], dASA FAATE A4S Ve

we &2

- 104 -



120

| INeo

100 Ty B /Bl
80 - - -
6l |

40

20

o8 | .

0ol 0.05 0.1 puM
DAS
Fig 10.2.16. Effect of DAS on cell viability in Jurkat T cells transfected
with Bcl-xL gene (J/Bel-xL) or vector (J/Neo). J/Bcl-xL cells or control
(J/Neo) cells were incubated at a density of 5 x 10 /well with various

concentrations of DAS in 96-well plates for 14 h and the final 4 h were
incubated with MTT to assess cell viability.

Viability(%)

— JiMem - I_J.I'Hn:l-!l._l

MO0 00T 005 0 0 0 s O pM
DAS
Fig 10.2.17. Effect of DAS on apoptotic fragmentation in Jurkat T cells
transfected with Bel-xL gene (J/Bcl-xL) or vector (J/Neo). J/Bcl-xL cells
or control (J/Neo) cells were incubated with various concentrations of DAS

for 14 h and processed to analyze apoptotic DNA fragmentation.
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Fig 10.2.18. Effect of DAS on cell cycle distribution in Jurkat T cells
transfected with Bel-xL gene (J/Bcl-xL) or vector (J/Neo). ]J/Bcl-xL cells
or control (J/Neo) cells were incubated with various concentrations of DAS
for 14 h. To investigate apoptotic change in cell cycle distribution, the cells
were fixed with cold ethanol, stained with propidium iodide, and an equal

number of cells (2 x 1049 were analyzed by flow cytometry.
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Fig 10.2.19. Western blot analysis of Bcl-xL, FLIP, caspase-8 activation,
Bid cleavage, mitochondrial cytochrome c release, caspase-9 activation,
caspase-3 activation, PARP cleavage, and [B-actin in J/Neo or J/Bcl-xL
cells after treatment with various concentrations of DAS. The cells (5 x
106) were incubated at a density of 5 x 10¢ml with indicated
concentrations of DAS for 14 h and prepared for cell lysates. Western

analysis was performed as described in Materials and Methods.
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Fig 10.2.20. Western blot analysis of the expression levels of cdk4 and
cyclin Bl, and f-actin (B) in J/Neo or J/Bcl-xL cells after treatment with
various concentrations of DAS. The cells (5 x 106) were incubated at a
density of 5 x 10 yml with indicated concentrations of DAS for 14 h and
prepared for cell lysates. Western analysis was performed as described in

Materials and methods.

A}, Pan—caspase inhibitor z-VAD-fmk, caspase-8 inhibitor z-IETD-fmk,
%2 Jurkat T celldl A& DAS §EA A4AsddA e CsAe &3

o Yol DASHEA Al EAE 7] Ao i3k death signaling pathwayZ
Was] 7] YsiA, B AL pan-caspase inhibitor (z-VAD-fmk)e] &
= A3, Pan-caspase inibitore 52 W9 caspasel44], caspase-8
inhibitor (z-IETD-fmk)[45], Jurkat T cellol 4] DAS =4 AlXEA}2 7] 2o
Ae] mlolEZ =g ol T4 AAl (CsA)46]E Adlste o=z d#A <l
t}. Jurkat T cellel individual caspase inhibitorE 50 pM %% 32 25 u
ME % CsAE 2A1RF AAEF & AEE 015 M DASOl 16417 =A%t
Flow cytometric analysisol 28] #Z¥ A, DASel 98] F=¥ sub-G
peak= z-VAD-fmk &2 z-IETD-fmkol <J3] <3| Abebzxt}. Sub-G |
peak’} CsA o 93 HEHo=w TAyHe= AFdes &8 (Fig 10.2.21), o]t
Z7 olgol A, Western blot ¥4 caspase-8, -9, -39 &3} Bidel =
&, PARP Zeljnto] FEdor gasdut (Fig 10.2.22). °o] Z3= DAS
=4 caspase-8 @A 3}e} Bid Huto] wlo]EZ =g o} cytochrome ¢ W&
A 712keolal, AE 2 caspase-93 35 &4 8A]7]2 PARP £3E doFit
a8]3 wo]EFE =29} ctochrome ¢ WEH 5 YA O E caspase-8 &4 3}
39 712 2.2 caspase-9 ¥ 3 GA] FAdstE S A

AZH o7 Jurkat T cell ol A& apoptotic DNA ©#H3}E do 71 DAS
FEd AEAFANSTHAZ7E caspase-8 & stol o AR RS P e

1
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Fig 10.2.21. Apoptotic change in the cell cycle distribution. Jurkat T cells
(E6.1) were preincubated at a density of 5 x 10ml in the presence of
VAD, IETD, or CsA for 2 h and then treated with 0.15 pM DAS for 16 h.
After the cells were harvested, the analysis of cell cycle distribution was
performed on an equal number of cells (2 x 109 by flow cytometry after

staining of DNA by propidium iodide.
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Fig 10.2.22. Western blot analysis of capase-8 activation, caspase—9
activation, caspase-3 activation, cleavage Bid and PARP, and [i-actin in
Jurkat T cells after treatment with DAS in the presence of VAD, IETD, or
CsA (B). Jurkat T cells (E6.1) were preincubated at a density of 5 x 105
/ml in the presence of VAD, IETD, or CsA for 2 h and then treated with
0.15 pM DAS for 16 h. Western analysis was performed as described in
Materials and Methods.

olAe] AZE goFshd t2y #Ztl Type A trichothecene mycotoxinell
%3} diacetoxyscirpenol (DAS)®] AME=Ae] 0.01~015 pyel 22 5=
4], human Jurkat T A 3ol thal] A EAE B olygl AxF7]9 HAE
dofs FWaldrh HE 001 Mol DASTE Jurkat T Al3Eo|A] JNK/p38
kinase®} caspase-39] 43 HEZE F3 A EZAAS Fsittu Lz 10
uMe DAS® 28] AEXAAE FEgthes Bavt oln QIAARE [47, 48], &
AFe] ol AFAA A EAAS] A1 apoptotic DNA fragmentation ¥
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ofvet FAEEA7E Esto] MEALY T ME vEvE subG, I AE
001 e DASE A& Jurkat T AEoA #2d 4 Ak o F714¢]
A EZ 2] A4S DASE 001914 015 gy =992 HEsds o, &
T oEHoR FUFHEHAT 22 27 A Western blot 42 2 %
o = =%+ DASC 93 M¥ERAA wlo] EFZE g0} cytochrome ¢ W
%3} o]oJA &= caspase-9%} caspase-39] A3, 111 PARPY £l
DASl sxe]EHow F7tHa &g F ] caspase-89 S7heh Bide] #HA-sh

N
bl

T UXFE HAFo BidY AT @49 caspase-89 9]¢ Bide] &
o] A3 DASo| wi7lE wlo] EEZ =g o} cytochrome ¢/} A|Z AR WEEE=
o Tk 93-S s truncated Bid (tBid)Z <] ¥3o =z F=3F 4 it}
T Aol caspase-8¢] @A3E A s|slar [49] caspase-8°] AFEo] K3 E o]
HaEE AoR [50] &Hxl FLIPY 58 24 %9 caspase-89 o] &
74Skel wkulglsto] zhaste Ao ® yEuth 2y Jurkat T AlEe] DAS

2 A ste] Fas9t FasLe 7 Z71slA &stth ol AL DASOl o&
=¥ A ZAAHAL Fas/FasL systems A gHS veldldk ¥ & Jurkat T
Aol dist 10 ppel =2 s%9 DAS A2l7F INK/p38e] &4 shel w9
AslE Tl AMEALS Fegvia oln BaEHJARE 001 gyelA 015
M S 5% DAS A Al JNK$F p38e] 1xtsh wighrt gluhe AMdS F
23 ukdl Aolt} (data not shown). ©o]4e] A#}ES FLIPY 749}
caspase-82] A3} E]al olojx|= Bidel tBidZel 37l DASE F =3
= mlo]EE =20} cytochrome ¢ &9 7ol ASS AA St} wvbdo G
W Gy/Me) AEx= DASE A & 719 Axrc o w] AxEapds
AXE Aoz yElytth DASE F2% wlo]EE=glo} cytochrome c
%7} caspase?] @43tel 22 AsteA A HEF7)e] WE7E DAS
o&) FE=¥ Al EAA D 3HS anti-apoptotic ¥ A 9 Bel-xLS ¥E &g
Jurkat T cell clone (J/Bcl-xL)& AFg3te] #jgdgt A3} Bel-xLe] #Hdd -2
FLIPS] 7+ ¢} caspase-8¢ &4 3} Bide #3l, rlo]EZ=2]o} cytochrome
c® W= caspase-9, -39 A3} 18]3 PARPY Eale} 72 A EZxAEA
S gl A 2wkl Bel-xL wlFo] wlo] EZ=32]o} cytochrome ¢ W&
gk olu e} caspase-8¢] #A4stE Asfsts Aom defylr] Wl [51, 52,
53], o] AF}EZ DAS i/l MAEAES] AsEH HAJE0] caspase-82 &

dstel cytochrome co W& 2 F FQ AS EA AAHE AR
h

dlo

HE

Bel-xLe] o] os|A ¢43HoA = S BHFATh DASO 93 cdk4
9} cyclin B19] #tA&7F Bel-xLe] #do=m 3 HEA XA sdE MTT



assay s &% DASe AME=42 Bel-xLo } o7 fH3 AR Fe
A vjg FEI st J/Bel-xL cells AlZE wholl MAEF7]E S
=33l 7] w o, J/Bel-xL cells9] /H]J_-rﬂoﬂ U]i% DAS? 332 %A}E
7] 913 0.05 pMel DASE A2k AlEE 48 AlZF E<t wieksto] A3ak3l
th. ¥]E J/Bel-xLe| AIEZF7F DAS —rZH’\] A ] oF 258 F7keF ARt
0.05 pM DASE A& Axs= AbEets subG, AEWY AIEF7]Ge ®
st oglol A9 dAsA FAHUAT o] A= DAS (005 pp7t cdk4<t
cychn Bl @A 7AE FaA J/Bel-xLe AlEF7E A3 BAAAS
= FlaEn

Caspase cascadeZ 93+ vwlo]EEZ=g]o} cytochrome c& W3] Zast
Woolyel DASel osf Ftu = AlEAA 2150 el gl caspases®
A SA-sgE ZAS 7] A8 2 A2 pan-caspase A3 A <]
(z-VAD-fmk), caspase-8 A& 42l (z-IETD-fmk), 1|1 wlo] EF=g|o}9]
R AA (CsA)E o] &3ttt DASE F5% caspase-8, -9, -39 &4
s} z-VAD-fmk %% 2z IETD-fmk EAA b33 A=Ak ATt
DASZ FX%¥ caspase-8¢ &4 3}E= CsA 5ol JgS vz e v
o] EZ =gl o} cytochrome co WEdA dFol vt &3 caspase-97}
-39 @A sp=[64] FRACR AL HA. olH3 A5 DASE f =
¥l caspase-8°¢ &4 3}t caspase-9, -39 @Adstel] HQdk mlo]EF=g o}
cytochrome c9 W3d A9 23ZUdS AAEY. =3 DASE F&d
caspase-9, -39] &4 3}7} caspase-89] &AstE T AAH &3t wlo
EZ=g o} cytochrome ¢ W&o SgA 0w Fd & des AR
[55].

AEx o g olae A= DASY T AE SAE AESFF 7] Hdd o
3+ o]l E A|F3L in vivool A trichothecene =EZo ta] L&z A8 %
¢l =A<l trichothecene "i7] W Ao tfat 52& Ao}
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A11A Fo)lHA fd#9Y hydrophobins® Al 7]%
AYgd 14

1L 75 3y

7F. PCR

tmlS pET-3d vector®] cloningste] ©¥ld THS FE317] ¢35
insert2 93 PCRS 317] 93] primersE A &g on 1 I forward
primer (5'-TACCATGGTCCCTCGATTGTCATCT-3'), reverse primer
(5'-AGGGATCCTCAAAGCTTGATTGTC-3")olt}. tm29] w3 = forward
primer (5'-GCCATGGTCATTCGTGCATTACTTC-3'), reverse primer
(5'-GCGGATCCTTACAAACCAAGGGCA-3")o]H, 10x  buffer, dNTP
mixture, polymerase= INTRON A|#S AFE3lH L, W2 4T, 1 & — 5

5C, 1 & — 72T, 2 & (30 cycles)® 3}3it}.

. 3AAS

pET-3d vectorel tml, tm25 16TColA 16A17F F<t ligation A7 & CaClg
5 o]&3te] wHE BL21 competent cells®} $HA] Wil 42TColA 45 % &<t
heat shockS &+ U 37CoA 1 AlZF &< vi¢ksted Amp, chloramphenicol
WS 7H FAHEAE sk

o gy 4y =34
pET-3d/Tm 1, 2 AZ3% DNAZS WH+ BL2lel F&EA
colonyE® H=3 AL S < 10 ml LB Hixo] 100 ulE HZ3sa OD
[e)

o
0.4-0.6°1 ©o|Z717}A] 71 &, IPTGE 03 mM=Z #H7}stod 37 ColA 3 A|zF
gj\ H vl &

Tor A wd S fEEh L3 PTG kol e gdid 2ds F=
&t7] 918kl OD 0.4-0.6° ol 27744 7% ?, IPTGZ 0.1, 04, 05 mM=
A7bske] vz 2 37 TolA 3 Ak ok @ud WS fEahglt
2. SDS-PAGE

gl HHS fES FAS dRelse] AEE 356w PBSE 23]
wash3t TS total =S g EolFa, AIEE HF435te] A5 A3} pelletE

o
g3t olgA  Fdl" total, A5, pellet samplesg  13%

SDS-polyacrylamide geloll 719 %3 % Coomassie blue @G2o=2 owzd
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i

e frE Sde
2. 97vE 2 2H
el FolWAle  hydrophobin  FHAE ATV 9]k
pET-3d &3 #E(Fig 11.1.1. Novagen)® Nco I/ Bam HI sitedl
hydrophobin 2} tm 1 (363 bp), tm 2 (359 bp)E AY3te] A =3 DNA
5 W=, o] plasmidE Wtel FA I ot (Fig. 11.2.2, Fig. 11.2.3).
insert’} AYE AE Nco I/ Bam HI 4 AHygE &2t oy (Fig. 11. 2.
4, Fig. 11. 2. 5), ORF9] A A& xlol AJ=A=A 1S 93 471
Aag B4 e, Az DNAZE A2 wtEolx AS gt (Fig.
11. 2. 6, Fig. 11. 2. 7). &<1% clones host cells®l 7w BL21e] ¥ 0.3
mM IPTG #7}2 hydrophobin ©# & Tm 1, Tm 29 ¥$d& F=3 3, A
ZE sty EI ASHAIT  pelletS Total samplesd} A 13%
SDS-PAGE geloll d7]g-ssta @ide] wg {35 sttt (Fig. 11
2.8, Fig. 11.29). IPTG s=¥o] wg dude] wy f57 £33 donuz
IPTGE %% 01, 04, 05 mM=& Wsts Fof duld wds fFratal OUr gl
3 YetgA gt (Fig 11.2.10). nucleotide <=ol <] &) gl
sizev= ¢F 11 kDa°l9W, hydrophobin gene tm 1%, tm 2 ¢ cloning<
sequencing 9 #HE E3}o] Zﬂtﬂi insert7} A9 H AHE FAs
BL21o A IPTG® 98 %%+ hydrophobin T3 & o] 93
Atk

2

o o

R b

PET-ia
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Fig 11.2.1. The map of pET-3d vector

TM I ¢cDNA sequence: 363 bp

ATGTTCCCTCGATTGTCATCTTTTTGCT T GCTCGCCGTCG GTGTCCTACCCGTTCTTGE
AGCCGCCAGTGCAGTTCCGCGCACTGACT CTCCCGTCAAC CAAT GCAACAC TEETCCT A
TCCAATGCTGCAACTCTG TTCAGGACCCAAAGAACCCAGT GCTCAACCCTCTTCTCGEE
TTETTGEECATCGTGETT GGACCCATCAC TEECCTCGTTG GG TTGAATTGC GCTCCTAT
CAGCGTCATCGGCACCGG AGACACCTCTT GCACCTCGCAT ACAGT CTGTTGCAGCAAT A
ATCAATATAATGECTTGATCAACTTTGETTGC TCGCCCACGACAATCARGC TTTGA

Tm 2 ¢cDNA sequence: 359 bp

ATGCTCAT TCGTGCATTACTTCTTGCACT TECCTCAGCEC TCGCCATTCCCATGCTGGE
AGTCGCCAGCCCTGCTCC AGCGECGCTCACATTTCCACCC GCATGCAACAC TEETACAL
CTCAATGCTGTGAGTCGG TACACAAGCCT GEAGATACCTATCTCCAGTCTC TCAGTCCT

CAGCTTGT GGCCGCCCTCACTTCTGTCARAAGT TOCCGTCG GGGTGAACTGE TCCCCAAT
CAGCGTTCTTGGAGGAGG CAACCATTGCACCCAACAAACE GTTTGCTGCAC TCFACAACT
ACTTCAACGECCT GATTGCTATTGGCTGCACACCTATTGCCCTTEGETTTGT Al

Fig. 11.2.2. The nucleotide sequence of hydrophobin genes tml, tm2 of

Tricholoma matsutake

-
R

“ v;‘?‘ .-.;l?;" "

303 hep—e - 350 hp

Fig. 11.2.3. Polymerase chain reaction (PCR)-based amplification of the tm
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1 and tm 2 genes with cDNA of Tricholoma matsutake.

il s

Fig. 11.2.4. Recombinant plasmid was purified from FE. coli transformants
harboring tm 1/pET-3d and confirmation of their insertion into pET-3d

plasmid by restriction enzyme Ncol and BamHI.

Fig. 11.2.5. Recombinant plasmid was purified from E. coli transformants

harboring tm 2/pET-3d and confirmation of their insertion into pET-3d

plasmid by restriction enzyme Ncol and BamH]I.
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TCICTMEATAATIT TG TTTACTTTANGAAGEAGATATACCATEE T TCRATTETCATCT T T T TRCTTRCTOGINETORE
Focuard primes (e 1)
TR O A e T T T TR AE e A S TR T T e R TRAC T TO O TN CCAA TECARC AT TRETCCTATCCA

ATGCTGEACTCTET TCAGER T AN AN CCCAG TR T OO T T T TOaa T T T TeaGCATEEToET THAACOCAT
CACTGRCCTOGT TEGET TaAA T THCBCTOCTAT CASCE T CA T OSECACDGGAG ACADC TC T TRCACCTOGCAT ACAGTCTE
TG AGL A TAA T AR TAT A TRGC T TGA T RAAC T T TG0 TR TCROCTACRAC AL TCARGL T T TGARGATROCTRUTA

llevarse primes {Dsw KAL)
ACAARBECCCEAAA BEAAGCTERG TTRGCTGETG OCACOGCTGAGEAR TAR T AGCAT AACOCCTTGEEECCTC TAACEGE

TCTTGAGGEETTT TT TECTGARAGEAGEARCTA TATOOGEATA TOCACAGEAC GEG T TBET CECCATGEATORCET AGT 00
ATAGT GG TOCARGT ARCGAAGTGARCAGHA LT RGCG LG T AR GG T GRACAGT G T LN AGAANRG G TROGCAT
A AT TGN A TR A T TG T AR AR A A TR T GACTRRo A T R TR TG AL TRAACGATATCOTRC ARG
A G A G T R A T AR A G T TA TG O TACA A T O A TG A G T RO RGEA TRAT R TRAGDGCATIGT
TR T AT A CGETE o CTGA S TRCE T TARC AR T TAACTE T A TARACTACORCATTRAMECTTATOGA TGATARECT
GICARRCATENGAATTCTTEA

Fig. 11.26. The analysis of nucleotide sequence of tm hyd
1-2/pET-3d/DHb5a clone

TAGARGATCGAGA TETOGA T DG RARA T TAA TACRAC TCAC TATAGGEAGA CCACALCEET TTOCCTCTAGAARTAATT
TIGTITAM T TAAGAAGAGATAGOCATEE TR TT ORI ECATT ACTTCRCACT TELCTCARDGETORICATINO0A

Forward prisar (Heo 1D
T TG AL T B A T T o A OG T A A T T T AR A TOC AR ACTGE T ACAAC TCAATGLTETEAGT

G TACKEAAGCCTEEAEATACC TATCTOCAGT C T CT CAET O TEARC T T BT G0 CTCALT TETETCAAAGT TOC0G
TG EEE TEARC TG T OOC A T CAGOE T T TRRAGGREE AR OCAT TG E O CAACARAC G T T TaC TGCEAC TERC AN DT
AT T OEECCTEA T TR T AT TG TECACRCCT AT TRCOCT TEET T IaTANGEA T COGCTOCT AMCAANGITCGAALG

Reverae prises {Bam HI)
AN AR TR TR TR A LB TG AR AA TAA T T AR T A O T TR RO T TARA CRGETCT TR GERETT T T

TTGCTGAAAGGAGGARCTATATCCEEATATCCACABGRCEEET B TEETCarCA TAATOGCET A BTOGATAET GECTCOANG
TG N PG A TG E T T AR GGG T CRRA C MG TR T CCRA GAR GG e FOATAGARA T TRCATTAK
CECATATAGOGCT ARCRECACGCCATAGT CACT GECEATEC TG TOGGELATEGA Cul TATCC TG CARGABGE COGECAGTAC
SR A T AN AN G T A TR TA AR T O G e TR LR T GO0 GAGEA TGA COA TRAGCTRC AT TET TAGATTTCATACA
T A TG TAGCAA T TAAC TG TGATAAA T ACCEATTARAGCT TATORATGA T ARG TETCARRCATIGA

Fig. 11.27. The analysis of nucleotide sequence of tm hyd
2-1/pET-3d/DH5a clone
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Fig. 11.2.8. Electrophoresis of total cell lysate, supernatants, pellet isolated

from the E. coli transformant harboring ¢tm 1/pET-3d on 13% SDS-PAGE
gel.
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Fig. 11.2.9. Electrophoresis of total cell lysate, supernatants, pellet isolated

from the E. coli transformant harboring tm 2/pET-3d on 13% SDS-PAGE
gel.
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oAl AFEE Al T FolWAlS A& BslelA FYeal, EaHAl
= AE A FdTF ASE AER

freezer(Sanyo, Japan, HDF-382)o|4 W& R #AsI, YmA= 50C dry
oven(Han Baek, Korea, HB-502M)ell A EF 2= * 3xA3to] AA3HA A}

gt

g ol R
FEs) 8E FEe AOACHS Fehe] 16T AAZEYI APIHFRL
27 Agrel ZAEAd. xwuEe A%E5EE% R4 (Kiedahl

automatic distillation unit, J. P. Selecta. s. a. Co., Spain)oll &J3l], =AW

S 2}5 3] = A W= & %] (Del-gras, J.P. Selecta. s. a. Co., Spain)S A}-&3}

TS ARE AR ¢ d4HFS FHste 045 um membrane filter
2 o3 & 9AFFE 47 (Analyst 100/300 Atomic absorption spectrometer,
Perkin-Elmer Co., USA)E ©]| &3} Table 12.1.13 Zo

| BAsE 24
o $HzA met FFAS A o] F EUE APEAe BASA
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Table 12.1.1. The conditions of atom absorption spectrophotometer for
determination of inorganic components in 7richoloma matsutake and

Lentinus edodes

Condition Ca Fe K Mg  Mn Na 7n

Wave length (nm) 4227 2483 7665 2852 2795 589.0 2139

Acetylene
3 3 3 3 3 3 3

flow rate (I/min)
Air flow rate

(I/min)
Slit width 0.7 0.2 0.7 0.7 0.2 0.2 0.7

10 10 10 10 10 10 10

AAstth gAY 2258 Axd FolHAN FuWAS T H

e g ste] mwrsti, ANTA® T AFAL 40 FelA FA
= =

atal, YAl gste A5 dSs AUE 1, FAUNEEY 1 M NaCls
3l 0.05 M Na/phosphate bufferol] /] 5&3F &3t3l & 2204 10,000 goll A
1A 7 A E 28k pellet 913 ml ¢ 1 M NaCl buffer® 3FH R332 mlo]
80% ethanol® 23], chroloform/methanol(2:1)%2 F+ H AL & AZ3}AcC}. 9]
= A7l sste] 2tz sudd S Sl

MAS FEE gRoldn & 4 U BFAle & 79 fglucan YR
FE20 S92 Botol WA ANPY YRS TLHOR Je F
AEE 35 i

Q
FEAHX), FESE=Xd g dARAE At 44E AR 5



staksl o™ (Tablel2.1.2), A A &l mat 1672 dAste] 348 & 38t
Atk ®E ol HHWFe JFE W FHEUF(Yn)E f-glucand F(Y)),

Ea
-
of 1 F& 3FEA AHEsHA

AN
o 3 FEx0] FolMAI FIWMAY SR dEd vAE JFEES
dZyg RdAS vleo® Mathematica program= o] &3to] 429 wr& ¥
oz A3t

Table 12.1.2. Experimental design of [-glucan conditions for Tricholoma

matsutake and Lentinus edodes

Extraction conditions -2 -1 0 1 2

X1 Ethanol concentration(%) 50 60 70 80 90

X2 Extraction time(hr) 1 2 3 4 5
X3 Extraction

. 60 70 80 90 100
temperature(C)
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Table 12.1.3. Central composite design for the optimization of extraction

condition for Tricholoma matsutake and Lentinus edodes

Extraction conditions

Experiment . -
Ethanol” ) ) Extraction
number” _ Extraction time(hr) .
concentration(%) temperature(C)
1 1(80) 1(4) 1(90)
2 1(80) 1(4) -1(70)
3 1(80) -1(2) 1(90)
4 1(80) -1(2) -1(70)
5 -1(60) 1(4) 1(90)
6 -1(60) 1(4) -1(70)
7 -1(60) -1(2) -1(70)
8 -1(60) -1(2) -1(70)
9 0(70) 0(3) 0(80)
10 0(70) 0(3) 0(80)
11 2(90) 0(3) 0(80)
12 -2(50) 0(3) 0(80)
13 0(70) 2(5) 0(80)
14 0(70) -2(1) 0(80)
15 0(70) 0(3) 2(100)
16 0(70) 0(3) -2(60)

YThe number of experimental condition by central composite design.

? The final concentration of ethanol for [i-glucan precipitation

uh frEAdE T

fi-—glucan 3¢ ¥4& WHaEFE ICC Standard method(No.168)S AF-&3FA
o 9 FAFAHAAH] ol wep FE3 HAFZ A ethanol &=
7F 50~90%7} HE=E 95% ethanols 7k & U dF HAS 3 4T, 124
A F 7000 rpm, 5&E3F AAEE st v sAAEE AT &
Al AES G4 2FE  Lichenase(Sigma, USA.$F [B-glucosidase(Sigma,

USAJelglom, ohéish 2e A& o] §3o] fglicans] FeFe EAshgich

A
M ML X

]

N
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FAE
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[e]

fi-glucosidase A&7 &
100(ug of glucose) / GOPOD absorbance for 100 pg of glucose
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-F
- 94

volume correction factor(0.1 ml out of 94 ml was analysed for

cereal samples).

- 64 = volume correction factor(0.1 ml out 6.4 ml was analysed for cooked,

toasted and extruded cereal products)
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Table 12.2.1. Proximate composition of Tricholoma matsutake and Lentinus

edodes
(unit: %)

. Crude Crude

Cabohydrate Moisture ) Ash
Protein  fat

(%) (%) (%)

(%) (%)
Pine-mushroom pileus” 60.48 10.97 18.84 2.52 7.19
Pine-mushroom stipel) 67.09 8.24 16.30 2.16 6.21

Frozen
) 7.21 90.05 1.80 0.22 0.72
pine-mushroom (total)

Oak mushroom(total)” 56.8 9.85 17.29 1.83 6.08

b dry basis

3+ 3to] Table 12.2.29F 7
oFzhel Apol7b glont
A Ao F71 e
Ca2 489~705 mg, Fed 19.7~41 mg, K&
1350~1740 mg stf¥o] AR, T3 Mg 50.4~143.1 mg, Mn 1.04~1.70
mg, Na9 2 76.3~107 mgelR e, Zne kg3 047~099 mg 35 o]

flo
N

= Aoz UEut. BAS B4R 3 Solnsld munAe Kol
sol 7bg wgkom znel el Zbd WA hehukeh el A3k il Aol

-
oX,
ME s
1o

st FUIAAEY g% oA dsd 2o 4 HAdd gRE F7I
BeFe Zo] zb BEo AL K Mg, Na, Ca, Fe, Mn, Zn, £°] th= K, Na,

Ca, Mg, Fe, Mn, Zn, ¥4 A= K, Na, Mg, Ca, Fe, Mn, Zn, ®%i1HA
A= K, Mg, Na, Ca, Fe, Mn, Zn A& %o] $HrEo] AAtt
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Table 12.2.2. Mineral composition of Tricholoma matsutake and Lentinus

edodes
(dry basis, mg/kg)
Pine- Pine- Pine-
mushroom mushroom mushroom Oak mushroom
pileus stipe (total) (total
Ca 48.9 54.7 50.91 70.5
Fe 41 34.2 37.9 19.7
K 1740 1670 1720 1350
Mg 93.4 50.4 80.23 143.1
Mn 1.19 1.04 1.15 1.70
Na 76.3 107 86.57 105
Zn 0.99 0.47 0.83 0.6
o) megvd F% A43
(1) Feol, xuwAlel FHdud o<l
Folw A FamAlel EAls: Euvmde] Heg glae] wuvNLe
FEoto] FAAXI £ 100 mge SDS-PAGEE A AIg A= o} Fig

2} ol A= kAato] #H
40 kDal 2 T IWA FZAAZEL 100 mglE SDS-PAGEES 2 Ad Az
%o o] AuslA &Rlo] How, s|Muj+E =d-5E HA gudH

w2
7F 2657 ug/ule]l TEAAE HokHow BQlo] HXA = Ao e

oonoH
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Fig 12.2.1. ¥o] mHdENA(F 24 kDa)F% (49
mg+0.05 M Phosphate Buffer 100 ul)

1 : 20 kDa Marker, 2 : $o] Fadmae] 324 9 25 ul (80 ug/ul)
3 Fo] kiAol 1/2u) 34 25 ul (40 ug/ul), o] kAol 1/4v] 314 25 ul (20 ug/ul)
5 %ol Aol 1/8u) 34 25 ul (10 ug/ul), 6 : Fo] FAWdMA 1/168) 34 25 ul (5 ug/ul)
7 %ol vl 1/328) 34 25 ul (25 ug/ul), 8 1 Fo] xW Aol 1/64v) 3124 25 ul (1.25 ug/ul)
i 1 2 J )] 5 o] [ 3]
0 20
a0
&0
Al
a0
20
. —.. .
Fig 12.2.2. %319 FHTEHA(SF 40 kDa) % (Y Azs £33 100

mg+0.05 M Phosphate Buffer 100 ul)

1: 20 kDa Marker, 2 : Z32 Fdg#ge] 84 o 25 ul (85 ug/ul)

3: Ea mHww A 1/28) A9 25 ul(425 ug/ul), 4 1 B X

5 ¥3 FAwwAel 1/8v) 349 25 ul (10625 ug/ul), 6 @ Fi F
ug/ul)

70 Fa gAdwAe 1/320) 349 25 ul (2657 ug/ub8 ¢ i FAGY
ug/ul)
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=3dte] Table 12253 1228¢] uyehfilen, ol5e 4xe whgww
ethanol &%, F&A, FEF2EE SHUFE 8o Fig 1225~1228¢ 4
Eb AT

Table 12.2.3. Experimental data on crude polysaccharides and [F-glucan
content of Lentinus edodes under different conditions based on central

composite design by response surface analysis

Extraction conditions

Crude

Experiment  Ethanol  Extraction Extraction . fi-glucan
numberl) concentration time temperature polysaccharides content
2 (%) (hr) () content %)
(%)
1 1(80) 1(4) 1(90) 1.88 1.76
2 1(80) 1(4) -1(70) 1.66 1.49
3 1(80) -1(2) 1(90) 1.87 1.71
4 1(80) -1(2) -1(70) 1.81 1.68
5 -1(60) 1(4) 1(90) 1.30 1.26
6 -1(60) 1(4) -1(70) 1.02 1.01
7 -1(60) -1(2) -1(70) 0.48 0.43
8 -1(60) -1(2) -1(70) 0.38 0.32
9 0(70) 0(3) 0(80) 1.53 151
10 0(70) 0(3) 0(80) 1.42 1.35
11 2(90) 0(3) 0(80) 1.87 1.84
12 -2(50) 0(3) 0(80) 0.62 0.60
13 0(70) 2(5) 0(80) 1.74 1.59
14 0(70) -2(1) 0(80) 1.41 1.03
15 0(70) 0(3) 2(100) 1.62 1.41
16 0(70) 0(3) -2(60) 1.52 1.49

YThe number of experimental condition by central composite design.

? The final concentration of ethanol for [i-glucan precipitation.
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Table 12.2.4. Experimental data on crude polysaccharides and [F-glucan
content of Tricholoma matsutake under different conditions based on

central composite design by response surface analysis

Extraction conditions

Experiment  Ethanol  Extraction Extraction Crude fi-glucan
number” concentration time temperatur polysaccharides content
(%) (hr) ( cec ) content(%) (%)

1 1(80) 1(4) 1(90) 1.13 1.10

2 1(80) 1(4) -1(70) 1.07 1.02

3 1(80) -1(2) 1(90) 1.40 1.25

4 1(80) -1(2) -1(70) 1.25 1.13

5 -1(60) 1(4) 1(90) 0.41 0.39

6 -1(60) 1(4) -1(70) 1.40 0.93

7 -1(60) -1(2) -1(70) 0.20 0.20

8 -1(60) -1(2) -1(70) 0.15 0.15

9 0(70) 0(3) 0(80) 1.21 1.18

10 0(70) 0(3) 0(80) 1.45 1.27

11 2(90) 0(3) 0(80) 0.41 0.36

12 -2(50) 0(3) 0(80) 0.11 0.11

13 0(70) 2(5) 0(80) 1.25 1.21

14 0(70) -2(1) 0(80) 1.07 1.02

15 0(70) 0(3) 2(100) 1.46 1.43

16 0(70) 0(3) -2(60) 1.20 1.16

YThe number of experimental condition by central composite design.

? The final concentration of ethanol for [i-glucan precipitation.
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s, et 1]

Fig 12.25. Response surface for crude polysaccharide at constant
values(crude polysaccharide, CP : 0.5, 1.0, 1.5) as a function of ethanol
concentration, extraction time and extraction temperature of Lentinus

edodes

(2) TWA Y f-glucan =
FAA G o F=

ol e} o] vrehSlar, 1 A Itol

A FawAlY f-glucan THE Table 12.2.3

® B-
ek wsEY AN oot 2k,

=

Yog = — 11.001667 + 0.204375X; + 1.560417X> + 00.029000X5 - 0.000525X;° -
0.018417X,X> -0.0300000X>™~ 0.000483X:X3 + 0.000667X-X3 + 0.00005X5”

Table 1225014} 7ol mawA el f-glucan o] st 3 A2 R=
09384013, 1%°ll o] ool Folde] AAHIUY. dFd AdHe
S e AN € ethanol & F§ % 88.22%, F+=A17F 2.21 hr

ELE 776C°ﬂ/‘1 Hogk 201%E HeEWsdth f-glucan FEx70 W
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Fig 12.2.6. Response surface for fi-glucan at constant values( [i-glucan, BG
: 15, 25 35) as a function of ethanol concentration, extraction time and

extraction temperature of Lentinus edodes

Table 12.2.5. Predicted levels of extraction condition of Lentinus edodes for

the maximum responses of variables by the ridge analysis

Responses R? Pro>F XY X2 XY Maximum Morphology
Crude

. 0.941
polysaccharides 0.0045 87.25 2.00 78.20 2.09 Saddle
content(%)
[i-glucan 0.938

0.0053 8822 221 776 2.01 Saddle

content(%)

Y The final concentration of ethanol for [i-glucan precipitation(%)

? Extraction time(hr)

¥ Extraction tempereature(C)
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Table 12.2.6. Regression analysis for regression model of the crude

polysaccharides and [i-glucan content in extraction condition for Lentinus

edodes
F-ratio
Extraction condition Crude B-glucan
polysaccharides
content
content
) 17.86 17.11
concentration(%)
Extraction time(hr) 2.26 3.74"
Extraction
. 1.09 0.37
temperature(C)

“Significant at 10% level; “*Significant at 5% level; “"Significant at 1%

level
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Yo = - 20.045000 + 0.402740X; + 3.454327X> + 0.030192X3 - 0.002675X,* -
0.018923X;X> — 0.042500X>" + 0.000583X;X5 - 0.022673X>X3

Table 12289149 o] mawAle] xthgdF ko] i 37149 R:=
094190131, 10%o°lWl ] frolFEellA Fodo]l AAFHA o8 FdHS
FFHE YERNS AL, I AA L ethanol #HFF % 76.42%, F=A17F 1.78 hr %
FELE 9M52TAA Azt 1.80%E HERUAT 23R/ FE2xdd W&
Z 209% F29 AH20S Fig 12279149 20| ethanol F%= 74~76%,
FEANZ 34~4 hr @ FEF2% 80~85TolA 74 =4 velw e ethanol
5

=
, FEARE FEER BF e v e doeR YEyey 2ud
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Fig 12.28. Response surface for crude polysaccharide at constant
values(crude polysaccharide, CP : 05, 1.0, 15, ) as a function of ethanol
concentration, extraction time and extraction temperature of Tricholoma

matsutake

(4) FolHAle f-glucan 3
FTATAAA G o FE22E HAQ A-glucan &2 Table 12.2.490 A
Z

B-
o} Zol YeEtIia, 1 Aol et vEHW FAALE ofefe} 2t

Yig = - 18912500 + 0.402019X; + 2.256346X> + 0.042115X3 - 0.002475X,> -
0.008904X:X> — 0.027500X>" - 0.000140X;X3 - 0.017904X2X5 + 0.000175X5°

=<

Table 1228914} o] muwAle]l f-glucan o] Wlet 3 A2 R*=
0.85420]a1, =¥ A4S <GS e TE A9 ethanol HE 5%

73.66%, FE=AIZF 1.87 hr 2 FE2% 9611TCoA Azt 1.62%E YeElA
t}. f-glucan FEZ7 WE = [i-glucan HS 3 FE9 HHzHAL
Fig 12.2.8 oA ¢} #Zo] ethanol 5% 72~73%, F=&A17F 15~3 hr ¥ F&&

N{N'
. }L
1o
o
ot

%= 88~92CoNA 714 =4 Yely ) f-glucan $F3Fol] ojst +

< Table 12.2.84 4 ¢} o] A ethanol HFE F=o| & IFS o1 de
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Fig 12.2.8. Response surface for f-glucan at constant values(fi-glucan ,

BG : 05, 1.0, 15, ) as a function of ethanol concentration, extraction time

and extraction temperature of Tricholoma matsutake

Table 12.2.7. Predicted levels

of extraction condition of Tricholoma
matsutake for the maximum responses of variables by the ridge analysis

Maxi Morphol
Responses R> Pro>F X' X»» X3 aximu HOrbHolog
m y

Crude
polysaccharide 6 0.0543 76.42 1.78 94.52 1.79 Saddle
s content(%)
E-glucan 0.854

0.0557 73.66 1.87 96.11 1.62 Saddle
content(%) 2

Y The final concentration of ethanol for [i-glucan precipitation(%6)
? Extraction time(hr)

¥ Extraction tempereature(C)

- 139 -



Table 12.2.8. Regression analysis for regression model of the crude

polysaccharides and [i-glucan content in extraction condition for Tricholoma

matsutake
F-ratio
Extraction condition Crude B-glucan
polysaccharides
content
content
Ethanol e s
. 4.87 494
concentration(%)
Extraction time(hr) 2.63 1.39
Extraction
] 111 0.82
temperature(C)

“Significant at 10% level; “Significant at 5% level; “"Significant at 1%

level

gl
A3 Aol Ay HruwA 985S o) o)5dL Wz AAT F A

Hol g HgS etk 1 A Table 1229
o} o] Fo] Ao Wy &S WA 98 3935 kgoll thate]l Az Aol
e e AAY pARe FFFAE 3735 keoZ o 2 kgo] £l U
o H7]| &L o 508%AE 9 Zo& UElGTE ES Tuw Ao #H7&e
AA A8 115 kegoll dis) dxe] 59 745 dFFrAs 108 kgo = #H7]
&2 9F 6.09%3 Ao et ol Az wpahd ofzte] spzho] ubAyst
AoR oduy qHFFE L ARA A7HAL D daede] 2AR AL

S 99 Ao Aud
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Table 12.2.9. Disuse ratio of Tricholoma matsutake and Lentinus edodes

Initial weight Edible portion Disuse ratio
(kg) (kg) (%)
Pine mushroom 39.35 37.35 5.08
Oak mushroom 115 10.8 6.09

-

(2) Fol/EIWA ] ANEFTE
al

FolMAY muwAle] AxFE&L obdf Table 12210 ¥ o] vhepyk
Aol AFEIMAS £43le] 50T FTHAXI FolMAlY HExF&2 3t
o] 19.36%, = 541%, g 10.0%°o = el ow HolA HAAe xS

£ 104%%2 debwth =9 FaHAL AAREY] AxFse] 11.3%E 1
bt

Table 12.2.10. Dry yield of Tricholoma matsutake and Lentinus edodes

Initial Weight after Dryness
weight(kg) dryness(kg) yield (%)
pileus 124 2.4 19.36
Pine=  tipe 24.95 1.35 5.41
mushroom
root 2.0 0.2 10.0
total 39.35 3.95 104
Oak
115 1.29 11.3
mushroom(total)
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hr~23 hr, FE&EE 9452~9611TCe 2 delyt welsd ol nigo=
ANAE AzE 9 Fol/FuMAle] UHFFEFRUS FaMAe F§ o
Table 12.2.119} o] 2 hr, F+F2% 78C, FolWAle 4$ FEA 2 hr,
FETEE BTR 21 AAAH

Table 11.2.11. Extraction condition of Tricholoma matsutake and Lentinus

edodes for drink procuction

Extraction time

Extraction tempereture

(hr) (C)
Pine mushroom 2 78
Oak mushroom 2 95
2) FEE9 A HE
A7z g T A FolHA EFEE U s EY oA
L o}g Table 12.2.12¢} #t}. Folw Al A5 f-glucan? 3$FaFo] 4Tl A
AA 27 1.23% oA 2894 1.22%, 5624 1.22% % UEFSTE F Al Q)
A 27 1.54%01 A 5644 [-glucan®] o] 153% = A&7 7t thalk &
SAEY w43 My ae dojuA] e Fom YEigew, 2% o

fu

2
o,
o,
A

L
fo
i)
P
o

2 o gEh

asqrel wan A
D oolshetd zAo] W W

[z =%
BA -

A=Y
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Table 12.2.12. Stability of [i-glucan for storage time

Pine mushroom Oak mushroom

Ingredien Storage
t temeratur Storage time(day)

e
() 0 14 28 42 56 0 14 28 42 56

4 124 123 123 123 122 154 154 153 153 1.53

[i-glucan 10 123 123 122 122 122 154 153 154 153 1.53
(%)
20 125 124 124 124 124 153 153 153 152 1.53

3) =R AEY Az ey
HAL S5 Az 4 R
12.213~12.2.1501 Yebdth Aot dines 4-12%% defsto]

SRS AT A3 AdaPe 8% A7 W WA 15w} 383

3
A|E3 wo] UA Ho] Aswrt dolxs Aoz Az
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Table 12.2.13. Organoleptic properties of mushroom beverage with the

content of liquid fructose

Liquid fructose content(%)

Properties

4 6 8 10 12
Color 3.93 4.07 3.93 4.07 3.64
Organolepti Aroma 3.64 371 4.00 371 3.64
c Taste 3.21 3.43 3.71 3.64 3.64
properties Overall 354 359 383 354 353
palatability

Table 12.2.14. Organoleptic properties of mushroom beverage with the

content of mushroom extract concentration

Mushroom extract concentration(%6)

Properties

3 5 7 9 11

Color 393 357 286 300 329

Organolepti Aroma 357 3.79 3.07 3.21 3.50

. Taste 350 371 314 314 336

properties Overall 350 350 306 307 331
palatability

Table 12.2.15. Organoleptic properties of mushroom beverage with the

content of citric

acid
] Citric acid(%)
Properties
0.05 0.075 0.1 0.2 0.3
Color 3.93 3.71 3.79 3.71 4.07
Organolepti Aroma 3.00 3.00 3.00 3.00 3.00
C Taste 3.36 3.21 2.93 2.79 2.69
t1 O 11
properies verar 331 347 317 300 276
palatability
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Table 12.2.16~12.2.189 YEMNAT. AArTo] H&S T2 7 o] HA

o
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28 A2 dn pHE Gatge] FFol Al ot ok pade 4

o}

ool FaF 3% A 11%= Z7}38ho|

, TR 102004 1142 ZAAE=&=

Aol A Lt w59 AAY Moz s}
=

7vebe AE&e dERMaL, bRt

2
o olsteta SAS AW A3 pHe FALte] ol mopddl weh A

ston Fr= Ao wgrt vk 2N EE FAMe ko] Frbge] w

Table 12.2.16. Physiochemical properties of mushroom beverage with the

content of liquid fructose

Physiochemical Liquid fructose content(%)
properties 4 6 8 10 12
pH 3.17 3.17 3.15 3.15 3.15
Brix® 8.00 9.47 105 11.4 12.6
Brown color 0.152 0.147 0.135 0.125 0.129
Hunter's L 91.71 91.99 92.05 91.74 93.08
a -1.02 -0.96 -1.01 0.61 -1.02
color b 13.35 12.84 13.23 12.79 11.81
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Table 12.2.17. Physiochemical properties of mushroom beverage with the

content of mushroom extract concentration

Physiochemical Mushroom extract concentration(%s)
properties 3 5 7 9 11
pH 3.11 3.15 3.21 3.29 3.37
Brix® 10.2 105 11.0 11.2 114
Brown color 0.104 0.135 0.195 0.274 0.381
Hunter’s L 94.32 92.05 86.41 81.05 74.03
a -1.21 -1.01 -0.72 -0.50 0.24
color b 10.43 13.23 15.34 18.27 21.07

Table 12.2.18. Physiochemical properties of mushroom beverage with the

content of citric acid

Physiochemical Citric acid(%)
properties 0.05 0.075 0.1 0.2 0.3

pH 3.23 3.19 3.15 3.01 2.99
Brix° 104 10.5 105 105 10.6
Brown color 0.130 0.135 0.142 0.149 0.158
Hunter's L 92.12 92.05 90.01 88.25 86.13
a -0.97 -1.01 -1.12 -1.24 -1.27
color b 12.47 13.23 14.39 15.12 17.01
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44 FUA7a AeBHAES s BEAoR HAL S UdRE
Folm s AL ol 8e &8, o wHF AAFL ALt
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am A} Fol WAl AR TEE dAst] A
29 HF | @H|= obel Table 12.219~122219F %

R

Table 12.2.19. Fol/Z WA 52 wjghy]

No. Ingredients Mixing ratio(%)
1 Fructose 8.0
2 Sugar 35
3 Pine-mushroom & 50

Oak mushroom Ext
4 Citric acid 0.075
5 Vitimin—-C 0.038
6 Apple juice concentrate(50Brix) 1.0
7 Apple vinegar(pH 5.0) 3.0
8 Citric acid-Na 0.02
9 Calcium lactate 0.04
10 Honey 0.2
11 Blueberry flavor 0.2
12 Water 718.927

Total 100

Table 12.2.20. Fol/FE WA sSHrhFo] wighH]

No. Ingredients Mixing ratio(%)
1 Fructose 15
2 Sugar 7

Pine-mushroom &
3 Oak mushroom Ext 20.05
4 Citric acid 0.09
5 Vitimin-C 0.07
6 Apple juice concentrate(50Brix) 2.0
7 Apple vinegar(pH 5.0) 45
8 Honey 04
9 Blueberry flavor 04
10 Water 50.49

Total 100
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Table 12.2.21. &o]/E 11

CIE PO

No. Ingredients Mixing ratio(%)
1 Fructose 15
2 Sugar 7
Pine-mushroom &
3 Oak mushroom ext 20.05
4 Citric acid 0.09
5 Vitimin—-C 0.07
6 Jujube ext.(17°Brix) 6.4
7 Apple vinegar(pH 5.0) 3.0
8 Honey 0.6
9 Water 47.79
Total 100
) 55 AFAZTAE &4
Ao |_|a® | | . . L] =
3, A FE 59
AR ERE
%7] al S}k ]S Ak = o) =
Z ) — | A Ab L T e e B e o T ol e e
E A I B I S P R A A P e A R
Fig 12.2.12. ¥ &5 AZFAH(Cloudy drink)
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QA ATAN AFF A9 okt Faas Agel Yot gl o} W
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(2) A7zl W 59 BTHAL A= Table 122237 2tk 4Tl A
B3 S85 xR oR sto] 10, 40CoA A3 S5E Haste] 40S
iz 2 A B AEe M7 2dEE ARS 25308 &
Jrtstdom, 10T A9 4CoAA AFe gzt vaste] 7|ake 9o
2 AolE YERA Fdth 40Tl A A A A 289 A B AL
A 7S xR A Z7|RT wol AAE o] AEe JHA7F AdEE AlE 25
TR JeS BoFUnh webA, 40T gl oF 4
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Aol ZlZmmolA FE7EA o] shere] BAsks Aor Ay

Table 12.2.22. Changes in pH, acidity, Aw and moisture of mushroom drink
during storage days at 10, 40C

Storage condition

Temp.(C) Time(Days) pH Brix L 4 b
0 3.15 10.5 92.05 -1.01 13.23
7 3.16 10.3 92.01 -1.00 13.34
10TC 14 3.15 10.5 91.89 -0.97 13.36
21 3.15 10.7 92.00 -0.99 13.29
28 3.17 10.5 91.73 -0.94 13.35
0 3.15 10.5 92.05 -1.01 13.23
7 3.14 10.2 91.87 -0.94 13.68
40T 14 3.16 10.6 90.46 -0.90 14.47
21 3.18 10.4 89.15 -0.85 14.95
28 3.18 104 87.43 -0.79 14.86
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Table 12.2.23. Changes in sensory evaluation properties of mushroom drink

during storage days at 10, 40C

Storage condition Overall
Temp.(C) Time(Days)  —00r  Flavor - Taste  poaability
0 4.00 4.00 4.00 4.00
7 4.00 4.00 4.00 4.00
10C 14 4.00 4.00 3.95 4.00
21 4.00 3.95 3.95 3.90
28 4.00 3.90 3.90 3.85
0 4.00 4.00 4.00 4.00
7 3.85 3.80 3.75 3.60
40C 14 3.66 3.65 3.60 3.55
21 3.50 3.50 3.30 3.30
28 3.15 3.35 2.95 3.00
L) et g ARz mE S SAAN
Az Fast 5925 0TNA 15, 20, 25, 30 % /% Addd Alases 2
F oA oE UEETHTable 12.224). o2 & wf 90TClA 16+ o] A&l st
HoEE 2 I Fo o] iR AEHER Ax T uAER Qg Hdgs
Sl Zor AZdy. 58 AxA PSR A% HIlE W] 93 4
g Az Aol S8 g3 MAdE JAAE S5t MAdE AFEE B

Table 12.2.24. Changes in total aerobic counts of mushroom drink and

concentrated drink during storage by sterilization condition

Sterilization Drink Concentrated drink
time(min.) Storage time(day) Storage time(day)
at 90C 0 7 14 21 28 0 7 14 21 28
15 _1 _ _ _ _ _ — — — —
20 - -
% S
30 - - - - - - = e
35 -

Yot detected
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7Ha 2 gEge AFx7AS Table 13287 #om FA3AdA e <)
As AAEG T, HERHEAS 98t SAS(Statistical Analysis System)

Program< ©]-&3}$tt.
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7H pH 9 4te 34
El 528l 05 g& 50 mlel Sf/Fo ¥l 2083k stirring 3 & o 73k of
dog e AA 2 g AT F & 50 mlE 91 3722TE FAsId &5
= ¥ pH ¥ =& FAAT pHeE 25TC9 Z7dA pH

meter(Metrohm Co., Swiss)& AF&3te] SA3G 1 A== 25TCT2 FAE A
7 20 mlE #H3ke] 0.IN NaOHZ pH7} 82 2 wi71#] F3F HAsle], Aud
NaOH &9 ml+TE FA4HAS(0.0064) = Fabsko] e At

)
A o AMEW3lE Chromameter CT-310(Minolta camera Co., Japan)<

AbE-8le] =48l o™, L(lightness), a(redness) 2 b(yellowness) #te= 4

Aee] 722 AAdeE 544 A (Kelt 233525, Japan)& ©] &5}
2

&A= 72 (Novasina TH-2, Swiss)S ©]

2h) A= HA
AxGAl g tste] Foxoz AFHS F dubMF4 = PCA(Plate count
s

=
agar, Merck. Co.)E Alg&3dle] =g AuSHor fNAdtssE HET

i)

o

=
1=



——
o

—_—

o)

]

Fo] 35+£27TC ol A 24413 Wl

S

Atk

°o]-&

o 43}

=
=

71(JISICO, J-MA, No. 03925)

of w7l 30 rpmeol™, 37x2C7F F-A19 Al

a2 208 ol &3l

S oAl E

@l

dTrd e R 2%
7h Fol/®

2.

Zzz7 &9

el

29

A
-
a0

=

=

i

9] G =7} 30%brixel ©]

b, 2=

S

50~100C & e

1}
KeR
o

N

g 2e= A

p.

it

o=
T

Table 13213 Zt}. FolHA FEES 30%rixE

L
R

b oewol e saws A

%

50Tl A -5 80, 60CelA 6022

7ko] Zof

ted 100°C 9]

IRES

=
=

50T A ] -5 824, 60TClA 602

tel 100C2] 45+ 20

7 N Hs

=
=

o]
owl m=eas 9

Alzbol &

b 2o weh AQw=

]
A=t

=

A Z 3=

brix&

- ©
-

00

,_lryl

N
oy

e
Hin

o))
M

N

I S FALEIL pHHER Fo,

W

il

pozel

x
jog
oF
R
5

HSA Tt

S

9= W3lE= Fig

60°C ol A1 <]

w2

EZ2A7F 20874 = B E

i

ot E

H

Ha7E A9

13.21~13.2.2¢ #t}.

AlZE oF40-ol o

30°brixell =

=
B

- 156 -
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TAEE Fig 1323 2 Fig 13.2.49] YeERRA T

Table 13.2.1. Times for making concentration(30°brix) in 7Tricholoma

matsutake extract and Lentinus edodes extract

Concentration time(min)

Temperature Tricholoma matsutake )
() Lentinus edodes extract
extract
50 80 82
60 60 60
70 39 40
80 34 32
90 27 26
100 19 20
Brix
40

0 10 20 30 40 50 60
Concentration time (min)

Fig 13.2.1. Brix degree as concentration time in 7Tricholoma matsutake
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Concentration time(min)

Fig 13.2.2. Brix degree as concentration time in Lentinus edodes
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Table 13.2.2. Phycochemical chracteristic of Tricholoma matsutake

concentration and Lentinus edodes concentration (30°brix)

Hunter’s col
Name unter’'s color Brown pH  Moisture(%) W?t?r
L a b color activity
Lentinus 41 48 035 206 0760 682 71.50 0.712
edodes
Tricholoma ) ) 135 142 0810 695 72.71 0.752
matsutake
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Table 13.2.4. Drying quality of the Tricholoma matsutake and Lentinus

edodes concentration as freeze-drying time

Lentinus edodes

Freeze Tricholoma matsutake )

drvi concentration

) rymg Moisture Water Moisture Water

time(hr) content (%) activity content (%) activity
0 72.71 0.899 71.50 0.891
12 12.36 0.202 11.52 0.193
24 5.63 0.110 5.34 0.097
36 5.01 0.094 4.99 0.092

Table 13.2.5. Water absorption index of Tricholoma matsutake powder and

Lentinus edodes powder as freeze drying time

Freczo— Water absorption index(meanSD)
drying Portion 3hr 6hr Shr
time(hr)
Tricholoma
0.088+0.03 | 0.214+0.01 0.256+0.03
19 matsufake
Lentinus 0.092+0.02 | 0.220+0.03 0.225+0.01
edodes
Tricholoma | 100,003 | 0236:0.02 0.259+0.04
24 matsufake
Lentinus 0.108+0.06 | 0.228+0.03 0.243+0.02
edodes
Tricholoma | 1515006 | 02545003 |  0.249+0.04
a5 matsufake
Lentinus 0.124+0.02 | 0.249+0.03 | 0.268+0.02
edodes
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Fig 13.2.5. Effect of vaccum freeze-drying time and storage time on water
absorption of powdered Tricholoma matsutake at accelerated storage(40TC,

90% RH)
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Fig 13.2.6. Effect of vaccum freeze-drying time and storage time on water
absorption of powdered Lentinus edodes at accelerated storage(40TC, 90%
RH)
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. Tableto] whuls o]

1/4¥) 349 25 ul (10.756 ug/ul)
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|
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Table 13.2.8. Experimental data on pH, acidity, Aw, moisture content, L, a,

b, and AE of mushroom tablet under different conditions based on central

composite design for response surface analysis

Storage conditions

Physiochemical properties

e . . Acidity Moisture
No. Temp.(T) Time(Weeks) pH %) W (%) a b
1 40 6 6.14 0.087 0.072 389 80.95 2.13 14.73
2 40 2 6.17 0.088 0.074 361 81.81 2.01 14.55
3 20 6 6.16 0.088 0.073 432 81.68 2.02 13.59
4 20 2 6.17 0.088 0.074 414 8247 197 1348
5 30 4 6.18 0.086 0.072 425 8046 2.24 13.67
6 30 4 6.18 0.086 0.072 425 8046 2.24 13.67
7 50 4 6.10 0.092 0.074 354 7997 293 15.76
8 10 4 6.15 0.091 0.074 451 84.13 2.07 12.87
9 30 8 6.13 0.091 0.072 399 8220 2.18 13.98
10 30 0 6.20 0.08 0.074 400 83.24 1.33 12.01
) g olsteta S
Sol/mau Aol A T olgtstA 546 Wk Table 13299 #uh. A
717 2 e E dyste] A S AFo|A pHE 6.13~6.229 HYE e
Welom, At 0.088~0.09%¢ ®eE Jeldt =3 FREAHEE
0.070~0.072& & W7t fle Aoz yeturh F&2 356~397%2 9]

rlo

2 Yehgigon Late 70.74~75600 2 YERG AL, aZte 4.04~580 ¥ bat
19.70~22.19 ¥ 9 &S Uehdeh AFzAdd wE Fol/Faumil eEe
o] o]g}etAd FAWMsLE FAste] SAS 2SS B3 AR AT Table
132.11 % Table 132.133% 22 A5 Yetdiglrh. ol& Wl g A4z
A o Z2e] hd R*E 0.8481~0.9585010.01 Lk 1%olue] feodS
el on, U ogets 54 ~10% WA frel Aol
A=A, g Lgko]l AF2Eo|
pH, AW % Moisture> A= #4737+
2 vebyth

J= o
=
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Table 13.2.9. Experimental data on pH, acidity, Aw, moisture content, L, a,
b, and AE of mushroom tablet under different conditions based on central

composite design for response surface analysis

Exp. Storage conditions Physiochemical properties
Temp.  Time Acidity Moisture

No. (C)  (Weeks) pH (%) Aw (%) L 3 b
1 40 6 6.18 0.091 0.070 3.81 7197 539 2162
2 40 2 6.21 0.090 0.072 3.65 73.27 468 20.13
3 20 6 6.19 0.090 0.071 3.93 7451 412  20.70
4 20 2 6.18 0.090 0.072 3.84 7560 404 1992
5 30 4 6.21 0.088 0.070 3.87 7489 480 2048
6 30 4 6.21 0.088 0.070 3.87 7489 444 1971
7 50 4 6.13 0.091 0.072 3.56 7074 580 22.19
8 10 4 6.17 0.094 0.072 3.97 73.82 440  20.18
9 30 8 6.15 0.093 0.071 3.45 7394 432 3040
10 30 0 6.22 0.089 0.072 3.59 7568 432  20.73

Table 13.2.10. Polynomial equations calculated by RSM program for

mushroom tablet

. . . Signific
Responses Polynomial equtions R
ance

You= 6.072143 + 0.008143X; + 0.007143X2 -

pH 0.000136X:% — 0.000250X:X> — 0.000893X.>

0.9584 0.0072

Acidit Ya = 0096836 - 0.000772X, - 0.000185X, +
A 0.000013189X,% ~0.000012500X, X5 + 0.000127X.>

Yaw = 0.077238 — 0.000237X; - 0.000345X; +
Aw 0.000004643X,;% ~0.000012500X X 0.8983  0.0407
+0.000053571X57
Y = 4.340417 - 0.001417X; + 0.083333X, -
0.000463X:%+ 0.001250XXo- 0.013437X5°
Y1 = 89.132738 - 0.30845X; -1.215595X,
+0.003757X,%-0.000875X  X5+0.135804X,>

0.8281 0.1078

Moisture 0.9049 0.0359

L 0.9014 0.0384

Y. = 1.719851 - 0.033399X; +0.272560Xo

+0.000758X°+0.000875X1X-0.0276120.135804X,” 08430 0.0914

Yy = 11.696964 - 0.015452X; + 0.548214Xs +

0.001309X;°+ 0.000875X1X> —0.049777X5° 0.8993 00399
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Table 13.2.11. Polynomial equations calculated by RSM program for

mushroom capsule

. ) . Significa
Responses Polynomial equtions 2
nce

Y= 6.031220 + 0.010554X; + 0.021012X> -

pH ) , 08666 0.0677
0.000151X,> - 0.000500X;X> - 0.001585X
Ya = 0102241 - 0.000751X; - 0.001446X5 +
Acidity 0.000010982X;” +0.000012500X X5  + 0.8695  0.0650
0.000181X5°
Yaw = 0.075449 - 0.000242X; - 0.000530X>
Aw +0.000004732X:% ~0.000012500X,; X5 0.8481  0.0861

+0.000087054X 5>

_ Yu = 3.657946 + 0.005030X; + 0.154821X> -
Moisture 9 , 08833 0.0528
0.000299X," + 0.000875X1Xz~ 0.022790X>

Yr = 72494048 + 0.293798X: — 0.180119X: -

5 , 09585  0.0072
0.006254X:” - 0.002625X1Xz + 0.001786Xs

Y, = 5074226 - 0.068857X; - 0.068690Xz +

, 09168  0.0278
0.001277X,” + 0.007875X,X> - 0.016830X.”

Yy = 24601369 - 0.205048X; - 2.264048X>  0.8625

0.0716
+ 0.003541X%+ 0.008875X: X, +0.362277X5°
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Table 13.2.12. Predicted level of optimum storage conditions for the
maximized and minimuned physiochemical properties of mushroom tablet

by the ridge analysis of response surface

Conditions
Storage Storage )
Respon ) Estimated Morpholog
temperature time
ses . response v
() (week)

Max. Min. Max. Min. Max. Min.

pH 30.00 48.05 2.31 5.72 6.19 6.09  Minimum
Acidity  11.51 28.77 553 2.01 0.09 0.09 Minimum
Aw 44.43 36.27 1.23 7.80 0.075 0.072  Minimum
Moisture 10.02 48.80 3.81 2.64 447 347  Maximum
L 15.52 41.57 1.24 4.64 34.02 80.15  Minimum

a 49.56 27.30 4.83 0.04 2.01 0.38 Saddle

b 49.62 22.49 4.77 0.29 15.84 12.17 Saddle

Table 13.2.13. Predicted level of optimum storage conditions for the
maximized and minimuned physiochemical properties of mushroom capsule

by the ridge analysis of response surface

Conditions
Storage Storage .
Respon . Estimated Morpholog
temperature time
ses . response y
(C) (week)

Max. Min. Max. Min. Max. Min.
pH 32.21 46.67 1.64 6.21 6.22 6.12 maximum
Acidity 10.19 3248 4.55 2.90 0.09 0.08 minimum
Aw 42.87 3296 0.94 5.49 0.07 0.07 minimum
Moisture 14.09  39.56 3.67 0.49 3.98 3.48 maximum
L 2456 4971 0.15 4.68 75.90 70.23 saddle
49.16 1693 5.15 7.03 597 3.90 saddle
b 3250 24.80 797 2.78 28.94 1881  minimum
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Table 13.2.14. Analysis of variables for regression model of dependent

variables in storage conditions for mushroom tablet

F-ratio

Storage :

condition pH Acidity  Aw M01estur L . b
Storage
temperature 1848  4.83" 576" 1207 876 2.42 7.78"
(C)

Storage

time 12.78™ 2.20 751" 1.09 5.20" 3.09 2.99
(week)

* ¢ Significant at 10% level, ™ : Significant at 5% level, * : Significant at
1% level

Table 13.2.15. Analysis of variables for regression model of dependent

variables in storage conditions for mushroom capsule

F-ratio

pH  Acidity Aw M(’l:mr L a b
Storage

temperature  6.64" 5.85" 468" 495" 2374 12407 047
()
Storage

time 4.66" 418 5.02° 5.62" 411 1.27 0.86"
(week)

¢ Significant at 10% level, ™ : Significant at 5% level, ™ : Significant at

1% level
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R Eadeah]
Fig 13.2.15. Counter map(left) and response surface(right) for pH of
mushroom tablet at constant value as a function of storage temperature

and storage time.

Fig 13.2.16. Counter map(left) and response surface(right) for Acidity of
mushroom tablet at constant value as a function of storage temperature

and storage time.

- 174 -



Fd

SRR Lre e

Fig 13.2.17. Counter map(left) and response surface(right) for Aw of
mushroom tablet at constant value as a function of storage temperature

and storage time.

kange | mwek | F =

Fig 13.2.18. Counter map(left) and response surface(right) for Moisture of
mushroom tablet at constant value as a function of storage temperature

and storage time.

s | ] meg ..I

Fig 13.2.19. Counter map(left) and response surface(right) for L value of

mushroom tablet at constant value as a function of storage temperature
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and storage time.

Fig 13.2.20. Counter map(left) and response surface(right) for a value of
mushroom tablet at constant value as a function of storage temperature

and storage time.

Fig 13.2.21. Counter map(left) and response surface(right) for b value of
mushroom tablet at constant value as a function of storage temperature

and storage time.
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Fig 13.2.22. Counter map(left) and response surface(right) for pH of
mushroom capsule at constant value as a function of storage temperature

and storage time.

v Ik

Fig 13.2.23. Counter map(left) and response surface(right) for Acidity of
mushroom capsule at constant value as a function of storage temperature

and storage time.

T g Tnenlamdki

Fig 13.2.24. Counter map(left) and response surface(right) for Aw of

mushroom capsule at constant value as a function of storage temperature
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and storage time.
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Fig 13.2.25. Counter map(left) and response surface(right) for Moisture of

mushroom capsule at constant value as a function of storage temperature

and storage time.

cag | el vk

Fig 13.2.26. Counter map(left) and response surface(right) for L value of

mushroom capsule at constant value as a function of storage temperature

and storage time.

liddpr lesrmerh|

Fig 13.2.27. Counter map(left) and response surface(right) for a value of

mushroom capsule at constant value as a function of storage temperature

and storage time.
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Fig 13.2.28.Counter map(left) and response surface(right) for b value of
mushroom capsule at constant value as a function of storage temperature

and storage time.

o vAdE HA

Az we B R tiste] FitAem AHI 1 goem AnkAlt
gt AN A3 Table 13.220~132213 2ol Yetwtow g2 A
% = ARl el AEHA foF S E AAEAY. A Eoof
A IA T ook T MAE A& Ve B AR o Aok
FES Fhete e 1Y AAY F dF LTS 131070 olF

< =HE Holok v F ARV ] mAE HAF A3 a7 Ee A
o

)

= —1N'

Table 13.2.20. Storage test of mushroom tablet containing 7richoloma

matsutake and Lentinus edodes extract

Exp. Storage conditions kA B
No. Temp.(T) Time(Weeks) (Log cfu/g) °v
1 40 6 4.23 -

2 40 2 3.62 -

3 20 6 3.20 -

4 20 2 2.46 -

5 30 4 3.05 -

6 30 4 3.05 -

7 50 4 4.72 -

8 10 4 2.99 -

9 30 8 3.42 -

10 30 0 3.20 -
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Table 13.2.21. Storage test of mushroom capsule containing 7richoloma

matsutake and Lentinus edodes extract

Exp. Storage conditions o)l 4 3 oA

No. Temp.(C) Time(Weeks)
1 40 6 4.02 -
2 40 2 3.29 -
3 20 6 3.17 -
4 20 2 2.68 -
5 30 4 3.01 -
6 30 4 3.01 -
7 50 4 4.69 -
8 10 4 3.04 -
9 30 8 3.49 -
10 30 0 3.01 -

2712 ol &ste] HFE oM sallAd ZIEol Ast] A7z
of W Fol/ka WA A H B FalEE AT 23 A7

T g zANold & gaHE Aow JEn) A@sEd A%

Table 13.2.22. Disintegration test during the storage time of mushroom

tablet and capsule

Exp. Hi=

No. Temp.(C)  Time(Weeks) Tablet Capsule
1 I G 5 T
2 40 2 ZRy xSy
3 20 6 2 3t 2 3t
4 20 2 Ky # 5}
5 30 4 ZRy 2 3k
6 30 4 2 3t 2 3t
7 50 4 Ky # 5}
3 10 4 ZRy xSy
9 30 8 2 3t 2 3t
10 30 0 &t &k
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Table 14.1.1. Level of storage conditions

Conditions -2 -1 0 1 2

Storage X1 Temp.(C) 10 20 30 40 50

condition X2 Time(weeks) 0 1 2 3 4
1) pH % 2t

=
Fol/x1 ¥ 05 g& 50 mle FHFF ¥ 20+ 7 stirring ¢ & o3}
st oJdo=w pH H AEE FASYT. pHE 25T =7dAl pH
meter(Metrohm Co., Swiss)E AF&3le] SAH3G L Aes 25CTE FAFH A
2 20 mlE FHske] 0.IN NaOH=Z pH7} 82 2 wi7t#] 3 HAsle], 2uld
NaOH &2 mlE T A4A(0.0064) 2 gkqtsto] yeh 2l

[S)

G, FEIA T FESAZS=AHFA(TH 200, Novasina Co., Swiss)E o]-&
ste] 5T E 7IFoR2 39 e FA4sA

A o AMEwsteE A2 (Chromameter CT-310, Minolta Co., Japan)Z

Algslel =319 2 L(ightness), a(redness) % b(yellowness)9] #Ho =

R kel A4 g e 4gs) sl 58 ARBoE WA
3% %9, PN 9 EEY PPl 92 BHAAE ANEAT 55
FEe 5-200%2 A Arleel BERANE AAD A Ao A9 15%
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A S0 WAL Zojx 7] Wil oz AtmEch ste] A 20% ol A

A9 715 %7F 300]8t 2 YERY AnHAbe] V]S stEr] SjsiA e F
T R B2 d¥Fs 9 AA auAE ddoR g AA 2ad 3o
2 AZtEoh B A XA At HUbES b2 ste] e AE A
A3} obefl Table 14223 o] vebyth &3 ste] dojAe #s4 54
of & Afol& HolA gkgtom nto] A4 FAste] HIMEFS 0.3%, 05% 7t
AS Wit MY w2 MEEE Buh dAubA Vs WA 3y Az
Al FAske] ke 05% AE H bk Aol sbg AFd Ao R vEhwth
BEY AzolM TEF FHS 20~40%= T2 o] B EAHS 24}
& A= Table 14.23% o] yvepwtrh. M3 o o= #s2 54
Z Zol7k vEhA ekgton, gre] A9 ¥R 30% 2 40% H7beAE

A9 NS %7 =4 Jepgtl Aukzel V% HolE IEgS 30% A

Table 14.2.1. Organoleptic properties with the contents of mushroom extrat

concentration

Mushroom extract

concentration
5 10 15 20

(%)
Properties

Color 3.3 35 3.6 3.3
Flavor 3.2 3.2 3.0 2.5
Taste 3.0 3.2 3.4 2.5
Overall palatability 3.0 3.0 3.5 2.4

5% AEWA-NS BA 9T 2-oRF 4 @tk 3-mEolt 4-okzk Fr}

5-mi-5- =)
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Table 14.2.2. Organoleptic properties with the contents of citric acid

Citric acid

(%) 0.1 0.3 05 0.7
Properties
Color 3.3 3.1 3.4 3.3
Flavor 3.0 3.1 3.0 3.1
Taste 3.0 34 35 2.9
Overall palatability 2.7 3.3 3.5 2.7
£ 53 AEWA-NS FA @k 2ok EA @} 3-wEoln 4941 F
5-v % £t
Table 14.2.3. Organoleptic properties with the contents of glucose
Glucose
(%% 20 25 30 40
Properties
Color 3.3 3.3 34 34
Flavor 3.0 3.0 3.0 31
Taste 2.7 3.0 3.2 3.2
Overall palatability 3.0 3.0 3.3 3.2
£ 5% AEWA-US FA LT 29 $A 2} 3-nEeln 49471 F

5 Eth)

Table 14.2.4. Preparation conditions of mushroom granules and powders

Ingredient Content (%)
XY 30
3 20
ST AE 27
oM Al &= < (50brix) 15
Ak} 5 =5 4 (68brix) 1
o 5
FETALt 0.5
DL-A}2}4k 0.5
H]EFFIC 1.0
a7 100
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Table 14.2.5. Experimental data on pH, acidity, Aw, moisture content, L, a
and b of mushroom granules under different conditions based on central

composite design for response surface analysis

Storage ) ) ]
ditions Physiochemical properties
condi
Exp -
Time .. .
Tem Acidity Moisture
No. 5 g (Weeks pH Aw L a b
(C) (%) (%)

1 40 3 3.87 0.40 0.123 3.51 72.04 652 23.20
2 40 1 3.85 0.41 0.120 3.48 7317 6776 22.08
3 20 3 3.89 044  0.110 3.21 7218 591 21.37
4 20 1 3.85 0.42 0.108 3.20 7420 564 21.04
5 30 2 3.83 044  0.113 3.25 73.03 586 22.30
6 30 2 3.83 044  0.118 3.30 73.23 585 2232
7 50 2 3.87 0.40 0.135 3.81 6737 699 19.86
8 10 2 3.81 045 0122 3.54 7422 550  20.07
9 30 4 3.95 038  0.128 3.62 69.05 6.23 27.34
10 30 0 3.33 0.43 0.109 3.23 7429 548 21.21
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Table 14.26. Polynomial equations calculated by RSM program for

mushroom granules

Responses Polynomial equations R® Significance

Y,1=3.801250 + 0.001083X; -0.015000X
pH +0.oooo125oo><12 - 0.000500X ;X5 0.8375 0.0974
+0.013750X5”

Ya =0.382321 +0.002071X; +0.047143X,
Acidity  -0.000030357X:% ~0.000750X:X> 0.8233 0.1132
~0.008036X5”

Yaw = 0.130851 - 0.001757X; —0.001381X
Aw +0.000035536X 1 X2+ 0.000025000X,; X 0.8423 0.0922
+0.001054X,>

Yu = 3.960655-0.054345X,-0.114524Xs -
+0.001045X1%+0.000500X1 X 5+0.041964X 5>

YL = 73484613 +0.212530X: - 0.138690X>

Moisture 0.8804 0.0552

L - 0.006349X %+ 0.022250X X5 0.8491 0.0850
-0.416161X5°
Y. = 4.443929 + 0.017179X; + 0.582857Xo

a + 0 0.000793X:%>~  0.012750X:X; -~ 0.9032 0.0371
0.018214X,>

. Yo = 17.390714+0.321081X1 = 1A9857IX: eer o o

-0.005654X,*+ 0.019750X:X> +0.512143X
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Table 14.2.7. Predicted level of optimum storage conditions for the
maximized and minimized physiochemical properties of mushroom granules

by the ridge analysis of response surface

Conditions
Physiochemical Storage St?rage Estimated Morpholog
. temperature time
properties (C) (week) response v
Max. Min. Max. Min. Max. Min.
pH 2956 12.82  4.00 0.98 3.95 3.81  Maximum
Acidity 1041 4203  2.40 3.60 0.45 0.38 Maximum
Aw 4921 2455 256 0.28 0.14 0.11  Minimum
Moisture 4949 2594 245 1.31 3.86 3.19  Minimum
L 1792 4870 041 2.711 7529 6828 Maximum
4977 1598  1.70 0.57 712 513 Saddle
b 3217 1029 399 1.66 2654  19.35 Saddle

Table 14.2.8. Analysis of variables for regression model of dependent

variable in storage conditions for mushroom granules

F-ratio
Conditions Hunter’s color
pH Acidity Aw  Moisture
a b

Storage * ok * sk

temlg()ere)lture 054 3.63 515 8.17 4.62 11.00 1.46
T
Storage . i
time 6.05° 3.17 2.09 2.44 3.39 1.45 496
(week)

* o Significant at 10% level, ** : Significant at 5% level, *** : Significant

at 1% level
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m iy Fod e |

Fig 14.27. Counter map(left) and response surface(right) for pH of

mushroom granules as storage temperature and storage time

Fig 14.28. Counter map(left) and response surface(right) for acidity of

mushroom granules as storage temperature and storage time

Ao bwelarek

Fig 14.29. Counter map(left) and response surface(right) for Aw of

mushroom granules as storage temperature and storage time
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S s vt vmpark ]
Fig 14.2.10. Counter map(left) and response surface(right) for moisture of

mushroom granules as storage temperature and storage time

S e engred e T

ke Lene v
Fig 14.2.11. Counter map(left) and response surface(right) for L value of

mushroom granules as storage temperature and storage time

T

Fig 14.2.12. Counter map(left) and response surface(right) for a value of

mushroom granules as storage temperature and storage time
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[] hydrophobin®] * A

ethanol F&W 2 & hydrophobin©® & & AASIATE (FFEX @ 100% &
3)
[1 A A% hydrophobin® &A1 4F9

A7 WRe® AAGe, FoloA 25kDa, F oA 24kDa¥ 11kDa®
hydrophobin w#le] #2sF ghelstint. (534 1 100% E4)

[] hydrophobinfd#}2] EA +4

T. matsutakeZ5¥ Tmhydl®} Tmhyd2 cDNA & Z&43}3 o, o5
11871 ¢] ofm w=Akat 11570 9] olmpito® F4 % ORFO A4 KHE 7FA 1L
Res FAeATh (FEA 0 100% EA4)

[J hydrophobin &% #}2] F24YS $13F Fo] A2 A 3 cDNAS 4

hydrophobin 92 Fogbe] AgAdol vl w7l "o, cDNA
library & A& sle] Q7| E-S Yo 2 A 2F 9 hydrophobin cDNAE &
29 F AT (FxA 0 100% EA)

rlo
>,

[] Ex}wko] Abo]st &E<=9] hydrophobin % =}
T. matsutake cDNA ¢F 300071¢ @7Iwigds ZAAs9S o, H59

hydrophobin-rr ‘]X}-7]— /\ELE]HE]Oi]j_ (2% ] 100% %/\Oq)

O AAAGGA o] TE7 =
hydrophobin f#A#Fe] 2& 7|2 HESAS
o

ol HAA &kont, d7]eh AAA A TdH

24)

= dTolAs gedAds SE8A4S AESAT. (FEA : 100% 24)
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[] %1 8 AlE Methanol, Methylene chloride, Ethyl acetate, n-butanol, Water =
a
[€)

W 57k 2 FEete] Al7|eAd AR S f% 2FEE AxSAt.(ER
(1 ¥ WAle Methanol, Methylene chloride, Ethyl acetate, n-butanol, Water
F=9 NESAES FAsATh(HFEA 100% 24)

[] $°]¢ #39 hydrophobin FE& &2 A X3 oH, FEEE5 AXSAHS =4

AT (FEA 100% 243)
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(] %3¢ methylene chloride #&2] UdAE AME Fxof thdl Ex}, A ¥ AE 5

g7 sk Atk (FEA 100% 24)

[] Ergosterol, Linolic acid, Diacetoxyscripenol®} #-& Al7]54 AEESo] 283l

A3 7t AHES AESII oW, Al &5 &4 Diacetoxyscripenold] 3 Y& FH]
Zolth (F3EA 100% E4)

(] Hydrophobin 2F-&714d< AA37] Y&l E. coli systems F+=3to] 4dS # 5
st oy, 97 Agdel AEsE dAox B sta WAL Flu A k) (H3E

2 100% 24)

5

[J Diacetoxyscripenolol] tigt M3z 2 22 AES2E7] S FHT FA A4
Gl AEZel GAEZF the 28-S Huste] kA S HASAT(EEA

100% E4)
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1. Cloning and expresson of hydrophobin genes from 7Tricholoma
matsutake. ]J. Microbiol. Biotechnol. (3 4] %)

2. Expression profile of ¢cDNAs from friut body of Tricholoma matsutake.
J. Microbiol. Biotechnol. (1L &H]%)

3. Suppressive effect of ethyl acetate extract of Paecilomyces japonica on
cell cycle progression of human acute leukemia Jurkat T cell clone
overexpressing Bcl-2., Food Chem., 2006 (Fi11%)

4. Cytotoxicity of diacetoxyscirpenol 1is associated with apoptosis by
activation of caspase-8 and interruptionof cell cycle progression by
down-regulation of cdk4 and cyclin Bl in human Jurkat T cells,,
Biochem. Biophys. Res. Commun., 2006 (F11%)

5. Chemical composition and anti—-tumor apoptogenic activity of extracts from
Lentinus edodes. J. of Life Science (£ =H] %)
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characterization of two hydrophobin gene homologue Tmhydl and
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A6 d QArNERPFAN A HHsr]e

A1AF A

Qo W B wyxo] MERFEINA 29 hydrophobin ¢ A7/ &
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B Z : hydrophobin §AX 849 $3A] ZFH cDNAY Blast X 23

oAl A& 244 cDNA 1x2x32 &2 blast X search A}
Seq. No. blastX searchZ 3} Seq. No. blastX search Z 3}
246208 2635| menber of the PUF protein|246256 2635 O anti gen acetyl ase
1-12a- A01 famly 1-12a- EO1
246209 2635 P . 246257 2635| hypothetical menbrane
1-12a-A02 | CdC2 binding protein Sucl ™y 95, gy protein
246210 2635| putative protein famly |246258 2635| glia maturation factor
1- 12a- A03 nmenber 1-12a- EO3 bet a
21‘?%%;_ igi5 phenyl al allryar;ee ammont um 2116%22 ZE?)iS neuronal cal ci umsensor 1
246212 2635 246260 2635 :
1-12a- AD5 Rpl 2bp 1- 12a- EO5 phenyl acetyl - CoA | i gase
246213 2635 nmenbr ane- associ at ed 246261 2635 ’
1-12a- A06 cal cum bi ndi ng protein 1- 12a- E06 Protei n PNAS-27
246220 2635 28 246268 2635 hypot hetical protein
1-12a- B01 p 1-12a- FO1 YPL170w - yeast
246221 2635| conserved hypot heti cal 246269 2635 h .
1- 12a- B02 protein 1-12a-Fo2 | &b2-associated binder 2
246222 2635 hypot hetical protein 246270 2635 i .
1-12a- BO3 ZCA77. 8 1-12a-F03 | CTP-binding protein
246223 2635 nmenbr ane- associ at ed 246271 2635 ’
1-12a- B04 cal cum bi ndi ng protein 1-12a- FO4 neuronal cal ¢i umsensor 1
246224 2635 : 246272 2635 . :
1-12a- BO5 F5D14. 16 protein 1- 12a- FO5 hypot heti cal protein
21‘?%%2_ 28825 hypot heti cal protein XP 2116%;2 '2:8%5 40S ri bosomal protein
246232 2635 P. aerophilumfamly 246280 2635 Lo :
1- 12a- Q01 550 prot ein 1-12a- @1 | PNA binding protein PF1
246233 2635 ; : 246281 2635 : ;
1-12a- 002 | B0S ribosomal protein L31|% 7 >" 455 Hypot hetical protein
246234 2635 246282 2635 Lo .
1-12a- co3 | VW TE COLONY PROTEIN WHLL (=477 5° ‘on3 thym di ne ki nase
246235 2635 Chain A, Solution 246283 2635 Pepti dyl -LYS
1-12a- Q04 Structure OF Poi al 1-12a- Q04 met al | oendopepti dase
246236 2635 menbr ane- associ at ed 246284 2635 . .
1-12a- Q05 | cal ci um bi nding protein 1-12a- @05 hypot heti cal protein
246237 2635 246285 2635 . :
1-12a- C06 C4589- PB 1-12a- C06 UPFO057 fanmily protein
246244 2635 246292 2635 cytochrome c oxi dase
1-12a- D01 0G16985- PA 1-12a-HO1 | pol ypeptide iv precursor
246245 2635 ABC transporter famly |246293 2635 hypot hetical protein
1-12a- D02 protein 1-12a- HO2 YELOG67c
246246 2635| putative v-snare binding |246294 2635 .
1-12a- D03 protein 1-12a- HO3 runt protein 1b
246247 2635 : 246295 2635
1-12a- D04 envel ope protein 1- 12a- HO4 OSJNBa0050F15. 12
RNA pol ynerase | |
246248 2635 : ; 246296 2635
1-12a-Do5 | Mediator cgg‘glzex protein (", 7152 ‘o5 AT5g41810/ K16L22
246249 2635 ; : 246297 2635 net hyl - CpG bi ndi ng
1-12a-D06 | hypothetical protein 1- 12a- HO6 protein 2
246265 2635 Protein involved in 246214 2635 ebi P9174
1-12a- E10 m tochondrial iron 1-12a- AO7
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accunul ation

246266 2635
1-12a-El11

Simlar to expressed
sequence AA960436

246215 2635
1-12a- AO8

putative
RanBP7/ i nporti n- bet a/ Cse
1p superfamly
RanGTP- bi ndi ng

246267 2635

simlar to Aggrecan core

246216 2635

Le. MFB2

1-12a-E12 protein precursor 1-12a- A09
246274 2635 246217 2635 ’ :
1-12a- FO7 agCP5004 1-12a- AL0 hypot heti cal protein
246275 2635 putative metal 246218 2635 conserved hypot heti cal
1-12a- FO8 honeostatis protein 1-12a- A1l protein
246276 2635 . 246219 2635 class IV chitin synthase
1-12a- FO9 glutam ne synthetase 1-12a- A12 - snut fungus
246277 2635 : : 246226 2635 hypot hetical protein
1- 12a- F10 hypotheti cal protein |7 15, Bo7 DKFZp586D0920. 1
211_6%;2_ '2:?_?_5 hypot heti cal protein szgS 28825 unknown protein
246279 2635 : : 246228 2635| transiently expressed
1-12a-F12 | hypothetical protein 1- 12a- BO9 axonal gl ycoprotei n
246286 2635 transcriptional 246229 2635 .
1-12a- Q07 adaptor-1like protein 1-12a- B10 Threonine synt hase
246287 2635 G ucose- 6- phosphat e 246230 2635 pr obabl e menbr ane
1- 12a- Q08 1- dehydr ogenase ( G6PD) 1-12a-Bl11 protein
246288 2635 246231 2635 :
1-12a- G09 ORF YOL119c 1-12a- B12 related to PDR16 protein
246289 2635 peptidyl - Lys 246238 2635 : :
1-12a- Gl0 met al | oendopepti dase 1-12a- Q07 hypot heti cal protein
246290 2635 P . 246239 2635| 26S proteasone subunit
1-12a- Gl1 DNA bi ndi ng protein PF1 1-12a- 008 Rpt 1
246291 2635|i nosi t ol phosphoryl ceram d| 246240 2635 | i crosomal endopepti dase
1-12a- Gl2 e synt hase 1-12a- C09 MEP - rabbit
246298 2635 246241 2635 ’ ;
1-12a- HO7 agCP1702 1-12a- C10 hypot heti cal protein
246299 2635 Hypot heti cal 246242 2635
1- 12a- HO8 transport protein 1-12a-c11 | B-(1-6) glucan synthase
246300 2635 246243 2635
1-12a- HO9 gl ycer al dehyde- 3- phosphat 1-12a- C12 reduct ase RED1

e dehydr ogenase

246301 2635

ATP/ ADP t ransl ocat or

246250 2635

D- AM NO ACI D OXI DASE

1-12a- H10 1- 12a- D07
246302 2635| conserved hypot heti cal 246251 2635
1-12a- H11 protein 1-12a-pog | el lulase Cel E orthol og

246303 2635

Sodi un! pot assi um
transporting ATPase

246252 2635

MB3163 ci rcunsporozoite

1-12a-H12 al pha- 4 chai n 1-12a- D09 protein-rel ated

B nonooxygenase, 246253 2635 )
Gat 1-3_A02 Nt aA/ SnaA/ SoxA family 1-12a- D10 CG8725- PA
Gat 1- 3_A03 Unknown 2116%2;1 ZD?iS hypot hetical protein
Gat 1- 3_A05 hypot heti cal protein sz:%gg ZD?L%S envel ope protein

" 246262 2635

Gat 1- 3_A06 Hi stone H4 1- 12a- EO7 enol ase
Gat 1- 3_A07 put ati ve dehydrogenase sz:%gg ZE?)%S hypot hetical protein
Gat 1-3_A08 [No significant similarity|246264 2635 88 kDa i munor eacti ve
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f ound. 1-12a- EO09 mannoprotein
Gat 1- 3_A09 VWHI TE COLONY PROTEI N CGat 1- 4_B04 Thi or edoxi n
. . 165aa | ong conserved
Gat 1-3_A11| 24 kDa RAS-1ike protein | Gatl-4_B05 hypot heti cal protein
Gat1-3 A1z |No sionificant simlarity) gys 4 gos predicted protein
Gat 1- 3_B01 No S|gn|f|;§3ﬁd5|n1lar|ty Gat 1-4_B07 tropoel astin
Gat 1- 3_B03 amoni um per rease MEPA | Gat 1-4_B08 met al | ot hi onei n
Gat 1- 3_B05 VWHI TE COLONY PROTEI N Gat 1-4_B09 ALL-1 protein
Simlar to hol ocytochrone h .
Gat 1- 3_B06 ¢ synt het ase Gat 1-4_B10 hypot hetical protein
Gat 1- 3_B07 No S|gn|f|#§HEdS|n1lar|ty Gat 1-4_B11 hypot hetical protein
Gat1-3 Bog |No significant similarity| ~.q1 4 p1o ANES
— found. -
Gat 1- 3_B09 | PP i soner ase Gat1-4_cp1 | conserved hypothetical
protein
Gat 1- 3_B10 hydr ophobi n- 251 Gat 1-4_C02 hypot hetical protein
Gat 1-3_B11 simlar to KIAA776 Gat 1-4_C03 hypot hetical protein
protein
Gat 1-3_B12 GLP Gat 1-4_Co04 hypot hetical protein
No significant
Gat 1- 3_C01 AP Gat 1- 4_Q05 simlarity found
No significant simlarity di hydr oxy-aci d
Gat 1-3_0C02 f ound. Gat 1-4_006 dehydr at ase
~ conserved hypot heti cal } ubi qui tin-conjugati ng
Gat 1-3_C03 protein Gat1-4_009 enzyne E2
No significant simlarity No significant
Gat 1-3_C05 f ound. Gat1-4_C10 simlarity found
vaccinia virus FIL-1i ke simlar to Zinc finger
Gat 1-3_C06 protein Gat1-4_Cl1 protein 334
Gat 1- 3_C07 No 5|gn|f%iiﬂ515|m larity Gat 1-4_C12 hypot hetical protein
Gat1-3_cpg |No stonificant simlarity) gy 4 po1 | 40S R BOSOMAL PROTEIN
Gat 1- 3_C09 outer denii“n'géf of sperm Gat 1-4_D02 hypot hetical protein
Gat 1- 3_C10 unknown Gat 1- 4_D03 ENSANGP00000016221
Gat1-3_c11 |No signif 'fcoau”rfd simlarity| gi1.4 poa ENSANGP00000008809
Gat1-3_crz |No stonificant simlarity) gy 4 pos 0SINBa0029H02
. . No significant
Gat 1- 3_D01 hypot hetical protein Gat 1-4_D06 simlarity found
Gat 1- 3_D09 F51 14. 29/ F51 14 Gat 1-4_D08 related to VeA protein
hem n transport system ’
Gat 1-3_D10 ATP- bi ndi ng protein Gat 1-4_D09 hypot hetical protein
. . No significant
Gat 1-3_D11 predicted protein Gat 1-4_D10 simlarity found
subunit VIl of cytochrone ’
Gat 1-3_D12 ¢ oxidase Gat1-4_D11 Hypot heti cal ORF
Gat1-3 po1| DNA-3-methyladenine | o1 4 b2 | RNA recognition notif

gl ycosi dase
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conserved hypot heti cal

Gat 1- 3_EO02 protein Gat 1-4_EO1 cyclinF
related to stress Simlar toinsulin
Gat 1- 3_E03 response protein rdslp Gat 1-4_E02 recept or
R putative non-ribosonal } conserved hypot heti cal
Gat 1-3_F04 pepti de synt het ase Gat 1-4_FO03 protein
. . No significant
Gat 1- 3_F01 hypot heti cal protein Gat 1-4_EO4 simlarity found.
Gat1-3_F04| hypothetical protein | Gat1-4 gos | vaccinia virus FoL-like
protein
Gat1-3_Fos |No sionificant simlarity| g1 4 Eos | ribosomal protein P2
R No significant simlarity } No significant
Gat 1-3_F07 f ound. Gat 1-4_€07 simlarity found.
Gat 1-3_Fog | N0 Si gni“fcam simlarity| c1.4 Eo8 genscan
ound.
putative mitochondri al
Gat 1- 3_F09 hypot heti cal protein Gat 1-5_B11 NAD- dependent mal at e
dehydr ogenase
Gat 1- 3_F10 hi stone 2, H3cal Gat1-5_B12 C#4589- PC
PROBABLE TRANS- ACONI TATE variant erythrocyte
Gat1-3_F11 | \ETHy| TRANSFERASE PROTEI N| Gt 1-5_C01 surface anti gen- 1a
. No significant
Gat 1-3_F12 cal nodul in Gat 1-5_C03 simlarity found.
hypot heti cal protein
Gat 1- 3_QG01 26314 Gat 1-5_Co4 ORF106
No significant
Gat 1- 3_Q02 CG3950- PA Gat 1-5_Q05 sinilarity found.
R ubi quitin conjugating }
Gat 1- 3_CG04 enzyne Gat 1-5_Q06
No significant simlarity
Gat 1- 3_Q05 found. Gat 1- 5_Q07
R gt p- bi ndi ng nucl ear } putative cationic am no
Gat 1-3_G10 protein spil Gat1-5_008 acid transporter
Gat 1- 3_H01 pall related protein Gat 1- 5_C09 hypot hetical protein
Di hydr oor ot at e " :
Gat 1- 3_H04 dehydr ogenase Gat 1-5_C10 Ci pC protein
B signal recognition ) . .
Gat 1- 3_H08 particle receptor FtsY Gat 1-5_C11 |40S ri bosomal protein S26
Gat1-3_tog |No stonificant simlarity) gy 5 ci2 CG5446- PA
Zinc finger Mei otic
Gat 1- 3_H10 C-x8-C x5-C-x3-H type Gat 1-5_D01 Si ster-Chronatid
containing protein reconbi nation
Gat 1-3_H11 hypot heti cal protein Gat 1-5_D02 Hi st one H4
B . . ) F-actin capping protein,
Gat 1-3_H12 hypot heti cal protein Gat 1- 5_D03 beta subLmi t
Gat 1-4_A01 40S ri bosomal protein Gat 1-5_D04 | unnared protein product
. . No significant
Gat 1-4_A02 hypot heti cal protein Gat 1-5_D05 simlarity found.
simlar tointernalin,
Gat 1-4_A03 hypot heti cal protein Gat1-5_D08 | putative peptidoglycan
bound protein
Gat1-4 Aoa4| Putative SMCfamily Gat 1-5_D09 mi t ogen

protein
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t wo- component hybrid

Gat 1-4_A05 sensor and regul at or Gat 1-5_D10 hypot hetical protein
Gat 1-4_A06 | Cdc2 bi ndi ng protein Sucl| Gat1l-5_D11 predicted protein
Gat 1-4_A07 hypot heti cal protein Gat 1-5_D12 MicR
No significant simlarity putative secreted
Gat 1-4_A08 f ound. Gat1-5 FO1 gl ycosyl hydrol ase
~ . } putative gl ucanase
Gat 1-4_A09 simlar to pernease Gat 1-5_EO02 precur sor
Gat 1-4_A10 | WHI TE COLONY PROTEI N WH11 | Gat 1-5_EO3 hypot heti cal protein
Gat1-4_All1 ri bonucl ease Hi| Gat 1-5_EO4 putative | accase
Gat 1- 4_B02 Conse”’%‘: hypothetical | Gat1.5 E05 | hypothetical protein
. . nifB protein -
Gat 1-4_B03 hypot heti cal protein Gat 1-5_EO6 Br adyr hi zobi um j aponi cum
al kal i ne serine protease No significant
Gat 1-4_F09 Pen c2 Gat1-5_EO7 simlarity found.
No significant simlarity insect intestinal
Gat 1-4_E10 f ound. Gat 1- 5_EO8 mucin 11 M4
hypot heti cal protein No significant
Gat 1-4_F11 K03C7 Gat1-5 F10 simlarity found.
~ put ative menbrane } met hi onyl -t RNA
Gat 1-4_F12 protein fam |y nenber Gat1-5_F11 synt het ase
D ; menber of the PUF
Gat 1-4_FO01 | t RNA nodi fication GIPase | Gat 1-5_E12 protein famly
Gat 1-4_F02 conser vepdr ohtyepior: heti cal Gat 1-5_F01 hypot hetical protein
Gat 1-4_F03 hypot hetical protein Gat 1-5_FO02 | unnaned protein product
Gat 1-4_F04 RI KEN cDNA 1300013J15 Gat 1-5_F03 hypot hetical protein
} probabl e ri bosomal ) ; :
Gat 1- 4_F05 protein 10 Gat 1-5_F04 hypot hetical protein
Gat 1- 4_F06 PRI A PROTEI N PRECURSOR Gat 1- 5_F05 LPD1
Gat1-4_Fo7 |No signif leant sim larity | gat1-5 Fo6 | hypothetical protein
~ No significant simlarity } phosphoprotein
Gat 1-4_F08 found. Gat 1-5_F07 phosphat ase
Gat 1- 4_F09 ri bosomal protein L35 Gat 1-5_F08 hypot heti cal protein
B ) pr obabl e UDPgl ucose
Gat 1-4_F10 ENSANGP00000015206 Gat 1- 5_F09 6- dehydr ogenase
Gat1-4_F11 Conse”’%‘i Ohtyg’iorf hetical | &t1.5 F10 | HEAT SHOCK PROTEI N HSSL
. No significant
Gat 1-4_F12 hydr ophobi n- 251 Gat 1-5_F12 simlarity found.
Gat1-4_@01 AT13424p Gat1-5 @01 conserved hypot heti cal
protein
Gat 1-4_Q02 No signif |fcoaunntd stmlarity | gy g. 5_@02 put ative hydroxyl ase
putative
Gat 1-4_@Q03 | neuronal cal ciumsensor 1| Gat1-5_QG03 senescence- associ at ed
protein
Gat 1-4_C04 No significant simlarity| . 1-5_C04 Paz8
found.
Gat 1- 4_Q05 Simlar to Rl KEN cDNA Gat 1-5_Q05 hypot heti cal protein
Gat 1- 4_Q06 hydr ophobin 3 Gat 1-5_Q06 hypot hetical protein
Gat 1-4_Q07 cytochronme b Gat 1-5_Q07 NADH dehydr ogenase
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subunit 4

ELONGATI ON FACTOR

Gat 1-4_@08 hypot heti cal protein Gat 1-5_Q08 1- ALPHA
Gat1-4_@09 | triacylglycerol |ipase Gat 1-5_Q@09 hypot hetical protein
Gat 1-4_Gl10 hydr ophobi n Gat 1-5_Gl10 | 60s ri bosomal protein |2
Gat1-4 G11| conserved hypothetical | o4 5 g1 P0496H05. 16
protein
NADP- SPECI FI C GLUTAMATE
Gat1-4_G12 et hyl ene recept or Gat 1-5_G12 DEHYDROGENASE
Repressor Protein From ELONGATI ON FACTOR
Gat 1-4_HO1 Bact eri ophage 434 Gat1-5_HO1 1- ALPHA
Gat 1-4_H02 conserviﬂ(iigﬁ:hetlcal Gat 1-5_HO2 | tripeptidyl peptidase A
Gat 1-4_HO03 MPU1p Gat 1-5_HO3 hypot hetical protein
Gat 1-4_H04 |very hypot hetical protein| Gat1l-5_H04 hypot hetical protein
Gat 1-4_HO5 Profilin Il Gat 1-5_HO5 hypot hetical protein
Predi cted CDS
Gat 1-4_HO06 CG12012- PA Gat 1-5_HO6 protein-tyrosine
phophat ase fanmi |y nenber
. . Simlar to nuclear
Gat 1-4_HO7 60S ri bosomal protein Gat 1-5_HO7 receptor coactivator 5
: Simlar to nucl ear
Gat 1-4_Ho08 phosphol i pase A2 Gat 1-5_HO8 receptor coactivator 5
~ . . } putative
Gat 1-4_H09 hypot heti cal protein Gat 1-5_H09 aspartyl - prot ei nase
. . Cel I division cycle
Gat 1-4_H10 hypot heti cal protein Gat 1-5_H10 protein 48 honol og
Gat1-4_H11l | WHI TE COLONY PROTEI N WH11 | Gat 1-5_H11 cytochrome oxi dase
rab3 interacting protein .
Gat 1-4_H12 variant 3 Gat 1-5_H12 t hr ombonuci n
Gat 1-5_A01 4MeS Gat 2-1_A01 PO410E01. 14
No significant simlarity put ati ve 3-ket oacyl - CoA
Gat 1- 5_A02 found. Gat 2-1_F03 thiol ase
: : related to neonycin
Gat 1-5_A03 hypot hetical protein Gat 2-1_F04 resi stance protein NEOL
Gat 1- 5_A04 cytochrome P450 1A Gat 2-1_F05 ENSANGP00000017007
m tochondri al inner
Gat 1- 5_A05 aspar agi ne synt het ase Gat 2-1_F06 nmenbr ane transl ocase
subunit tinml7 honol o
R No significant simlarity } No significant
Gat 1-5_A07 f ound. Gat2-1_F07 simlarity found.
. S- adenosyl net hi oni ne
Gat 1-5_A08 related to pall protein | Gat2-1_F08 synt het ase
: G ucose- 6- phosphat e
Gat 1-5_A09 pol protein Gat 2-1_F09 1- dehydr ogenase
Gat 1-5_A10 putative transferase Gat 2-1_F10 conserviﬁ(insﬂzhetlca
: : m tochondrial ribosoma
Gat 1-5_Al11 hypot heti cal protein Gat2-1_F12 protein L2
B : ) gt p- bi ndi ng nucl ear
Gat 1-5_A12 eni gnma honol og Gat 2-1_Q@03 protein spil
Gat 1-5_B01 conserved hypot heti cal Gat2-1_CD4 macr of age activating

protein

gl ycoprotein
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Gat 1- 5_B02 Gat 2-1_Q05 putative protein
hi stidine-rich protein - :
Gat 1-5_B03 Pl asnodi um | ophur ae Gat 2-1_Q07 heat shock protein
e ki o Hypot heti cal ORF;
Gat 1-5_B04 macr ol Lde binding Gat2-1 @08 | has similarity to F-box
P proteins
Gat 1- 5_B05 Smadl Gat2-1_Gl1 Hypot heti cal protein
Gat 1-5_B06 hypot heti cal protein Gat2-1_HO1 C&X807- PA
sexual differentiation
) ' B process putative
Gat 1-5_B07 Hi st one H4 Gat 2-1_HO02 subtil ase-type
pr ot ei nase
Gat 1- 5_B08 hydr ophobi n- 251 Gat 2-1_HO3 hypot heti cal protein
Gat 1- 5_B09 Gat 2-1_H04 | ADP- RI BOSYLATI ON FACTOR
Gat 1-5_B10 | Cdc2 bi ndi ng protein Sucl| Gat2-1_H05 NY- REN- 62 anti gen
: ; hypot het i cal
Gat 2-1_A02 hypot heti cal protein Gat 2-1_HO6 protein At 2906990
~ . } probabl e di car boxyl at e
Gat2-1_A03 Hypot heti cal ORF Gat 2-1_HO8 carrier protein
: : No significant
Gat 2-1_A04 hypot hetical protein Gat 2-1_H09 simlarity found.
Gat 2-1_A05 D8Wsu96e protein Gat2-1_H10 hypot hetical protein
DHHC- t ype zi nc finger
Gat 2-1_A06 hypot heti cal protein Gat2-1_Hi1 domai n- cont ai ni ng
protein
Gat 2-1_A07 unknown Gat2-1_H12 | unnaned protein product
: ; Eph receptor
Gat2-1_A08 hypot hetical protein Gat 2-2_A01 tyrosine ki nase
Gat2-1_A09 JAK3M Gat 2- 2_A02 Spi ndol i n precursor
} cytochrome-c oxi dase (EC ) )
Gat 2-1_A10 1.9.3.1) chain | Gat 2- 2_A03 CG12920- PA
~ mannosyl - ol i gosacchari de } pepti dyl - Lys
Gat2-1_All 1, 2- al pha- mannosi dase Gat 2-2_A04 met al | oendopepti dase
Gat2-1_B01 expressed protein Gat 2- 2_A05 hypot hetical protein
Simlar to eukaryotic : :
Gat2-1_B02 | translation elongation Gat 2- 2_A06 S'O|n3 Zsf?(é'eat ig
factor 1 ganmma polypep p
88 kDa i mmunor eacti ve : ;
Gat 2-1_B03 mRnnopr ot ei n Gat 2- 2_A07 hypot hetical protein
: : KETOL- ACl D
Gat 2-1_B04 hypot heti cal protein Gat 2- 2_A08 REDUCTO SOVERASE
Cyt ochronme B2,
Gat2-1_B05 | mitochondrial precursor | Gat2-2_A09 transcription factor
(L-1act ate dehydrogenase
conserved reverse transcriptase
Gat 2-1_BO6 hypot heti cal protein Gat2-2_A10 domai n protein
Gat 2-1_B07 hypot heti cal protein Gat 2-2_Al1 ENSANGP00000009913
Gat 2-1_B08 LP06350p Gat 2-2_A12 | LONGATI ON FACTOR 1- ALPHA
cel | division gl ucan
Gat 2-1_B09 cycl e nut ant Gat 2-2_BEO1 1, 3- bet a- gl ucosi dase
~ mannosyl - ol i gosacchari de } :
Gat2-1_B10 1, 2- al pha- mannosi dase Gat 2- 2_B02 pol yprotein
Gat2-1_B12 oxi dor educt ase Gat 2- 2_B03 m o3 protein
Gat2-1_Co01 putative response Gat 2-2_B04 | probable cell division
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regul ator Cel R2 control protein CDCl2
RNA recogni tion noti f ’ :
Gat 2-1_C02 (RRM) - cont ai ni ng protein Gat 2- 2_B05 hypot hetical protein
Sl : zC139K23. 3 (novel
Gat2-1_C03 | protein simlar to human | Gat2-2_B06 hypot heti cal protein
CTL2)
MULTI PLE SUGAR- BI NDI NG
Gat2-1_C04 TRANSPORT ATP- Bl NDI NG Gat 2-2_B07 possi bl e ri bonucl ease
PROTEI N MBIMK
simlar to putative : :
Gat2-1_C05 GTP- bi ndi ng pr ot ei n Gat 2- 2_B08 hypot hetical protein
B put ative ci nnanoyl ) : :
Gat 2-1_C06 - coa reduct ase Gat 2- 2_B09 hypot hetical protein
R acetyl - CoA acetyl } hypot heti cal protein
Gat2-1_Co7 transferase Gat2-2_B10 9530023Q02
Gat 2-1_C08 hypot heti cal protein Gat 2-2_B11 | peptide synt hetase ScpsB
Gat2-1_C11 hypot heti cal protein Gat 2-2_Co01 CG12467- PA
B ) ) putative zinc finger
Gat2-1_C12 CG13213- PA Gat 2-2_002 by simlarity
2S al bumn - spherical body protein
Gat2-1_Dol conmon sunf | ower Gat2-2_003 4 SBP4
Gat 2-1_D03 |Son of sevenl ess honol og 2| Gat 2-2_C04 hypot hetical protein
~ pepti dyl - Lys } .
Gat 2-1_D04 net al | oendopept i dase Gat 2-2_C05 Hypot heti cal ORF
R : probabl e secretory
Gat2-1 pos| PO YT B B o At ed | Gat2-2 o6 pat hway GDP
di ssoci ation inhibitor
Gat 2-1_D06 protein ki nase Sch9 Gat 2- 2_C07 hypot hetical protein
Gat 2-1_DO7 Esterase-1like protein Gat 2-2_C08 hypot hetical protein
Gat2-1_pog |No stonificant simlarityl gy 5 cog cactus CG5848- PB
: cel | ul ose
Gat 2-1_D09 septin Gat2-2_C10 1, 4- bet a- cel | obi osi dase
Gat2-1_D10 hypot heti cal protein Gat2-2_C11 hypot hetical protein
Gat2-1_D11 pant ot henase Gat2-2_c1z | Peroxisomal copper
putative eukaryotic
Gat2-1_D12 simlar to Vinculin Gat2-2_D01 | translation initiation
factor 3 ganmma subunit
Gat2-1_EO1 Pol ypor opepsi n Gat 2- 2_D03 Hypot heti cal ORF
~ | arge subunit ri bosomnal } myel oi d/ | ynphoi d or
Gat 2-1_E02 protein L3 Gat 2-2_D04 nm xed-|i neage | eukem a 2
RNA bi ndi ng protein; 5 rrm . h
Gat2-1_EO03 RNA recogni ti on motifs Gat 2- 2_D05 hypot hetical protein
~ hypot hetical protein } WV domai n bi ndi ng
Gat 2-1_F04 BC009231 Gat 2-2_D06 protein 4
Gat 2-1_EO5 C&736- PA Gat 2-2_Q05 hypot hetical protein
No significant
Gat 2-1_EO6 ENSANGP00000020006 Gat 2-2_Q06 simlarity found.
m tochondrial inport h .
Gat 2-1_EO7 receptor subunit Gat 2- 2_Q07 hypot hetical protein
Gat 2-1_EO08 am nopept i dase B Gat 2-2_Q@08 hypot hetical protein
Gat 2- 1_E09 Peni C'p'r'o't”éibr: nding Gat2-2_GD9 | 6330583MLLRi k protein
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No significant simlarity

88 kDa i nmunor eacti ve

Gat 2-1_F10 f ound. Gat 2-2_G10 mannopr ot ei n
Gat2-1_E11 C&32656- PA Gat 2-2_Gl11 hypot heti cal protein
R putative } ; :
Gat2-1_FO1 aspartyl - prot ei nase Gat 2-2_G12 hypot hetical protein
Gat2-1_Foz |No stonificant simlarity | gy 5 o1 | sinilar to golgin 97
Gat 2-2_D07 env protein Gat 2- 2_H02 59.5 kDa protein
. cellular aspartic
Gat 2- 2_D08 N protein Gat 2-2_H03 prot ease
~ conserved hypot heti cal } acetyl - CoA acetyl
Gat 2-2_D10 protein Gat 2-2_Ho4 transferase
Gat 2-2_D11 9ag-pr Obpgtl eﬂ]ecur sor Gat 2- 2_HO5 hypot heti cal protein
R hypot het i cal } COP9 conpl ex honol og
Gat 2-2_FO01 protein F5EL19 Gat 2-2_HO6 subunit 6 CG6932- PA
Gat2-2_E02 | conser ngo?)é’i’?f hetical | o105 Ho7 Pol ypor opepsi n
Gat 2-2_EO03 hypot heti cal protein Gat 2- 2_HO8 PHO8B5 cyclin
} . . ) phenyl al anyl -t RNA
Gat 2-2_E04 hypot hetical protein Gat 2- 2_H09 synt het ase subuni t
. . simlar to Zinc finger
Gat 2-2_EO04 hypot hetical protein Gat 2-2_H10 protein 45
: : transcriptional
Gat 2- 2_EO05 hypot hetical protein Gat 2-2_H11 regul at or
Gat 2-2_EO05 hypot hetical protein Gat 2-2_H12 hypot hetical protein
Gat 2- 2_EQ06 | hypot heti cal protein T8F5| Gat2-2_E1l1 ENSANGP00000018885
hypot heti cal
Gat 2- 2_EO06 protein T8F5 Gat 2-2_E11 ENSANGP00000018885
simlar to : :
Gat 2- 2_EO07 hypot heti cal protein Gat 2-2_E12 hypot hetical protein
simlar to : :
Gat 2-2_EO07 hypot heti cal protein Gat 2-2_E12 hypot hetical protein
Gat 2- 2_EO08 bl 1 5379 Gat 2-2_F01 hypot hetical protein
Gat 2-2_EO08 bl 1 5379 Gat 2-2_F01 hypot hetical protein
Gat 2- 2_E09 hypot heti cal protein Gat 2- 2_F02 Transal dol ase
Gat 2- 2_EO09 hypot heti cal protein Gat 2- 2_F02 Transal dol ase
Gat 2-2_E10 hypot hetical protein Gat 2-2_F03 Sspl
Gat 2- 2_E10 hypot heti cal protein Gat 2- 2_F03 Sspl
R : . } putative delta-sterol
Gat 2- 2_F10 hypot heti cal protein Gat 2-2_F04 c-methyl transferase
Gat 2-2_F11 al dose reduct ase Gat 2- 2_F05 Hypot heti cal ORF
) putative eukaryotic
Gat 2-2_F12 Fr ot o-oncogene Gat2-2_F06 | translation initiation
p factor 3 gammma subunit
Gat 2-2_Q01 unnaned protein product | Gat2-2_F07 Kl AA1147 protein
No significant . .
Gat 2-2_Q02 simlarity found. Gat 2-2_F08 hypot hetical protein
Dunl and Pan2- Pan3
Gat 2-2_Q03 acg[tryaIn-SCfoeAr\ ;SC:'t yl Gat 2- 2_F09 |cooperate to regul ate the
st oi chi onetry
Gat 2-2_Q04 hypot hetical protein
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ol Al

A7 3R A) cDNA 1342432 F& bl ast X search A3}

Seq. No. bl astx search A} Seq. No. bl ast x search Z3}
246112 2634 putative proteine 246160 2634 | conserved hypot heti cal
1-11a- AO1 di sul fate i sonerase 1-11a- EO1 protein
246113 2634 . 246161 2634 | O f- 1/ EBF associ ated Zn
1-11a- A02 adeni ne gl ycosyl ase 1-11a- EO2 finger protein Roaz
246114 2634 simlar to R KEN cDNA 246162 2634
1-11a- AO3 1700006A11 1-1la- EO3 (G32046- PA
246115 2634 |al veol ar soft part sarconm|246163 2634 ;rgoﬁoﬂhrgrc;gzojyé
1-11a- AO4 chronosone regi on 1-11a- EO4

car boxyl ase

246116 2634

246164 2634

1- 11a- A0S protein x 0001 1-11a- EO5 Hypot heti cal ORF
e | oo foune Y M0 Eoe | viedprotein
Ty s || e

i i tochondri al t
246125 2634| conserved hypothet i cal | 246173 2634 nenbrane pr ot ei n 22kDa

protein

246126 2634

No significant simlarity

246174 2634

UPF0057 fam |y protein

1-11a- BO3 f ound 1-11a- FO3
. class V zygote-specific
246127 2634 ri bosomal 246175 2634 :
1- 11a- BO4 protein L35 1-11a-Fo4 |Protein - Cnlanydomonas

rei nhardtii

246128 2634

hypot heti cal protein

246176 2634

HYDROPHOBI N- 1

1-11a- B05 1-11a- FO5

R R e
2411_632_ %834 hypot heti cal protein 2116%?;1 ég?f conser vg?o?ygi)(;t heti cal
216137 2054 Hypot het i cal ORF 26185 2534 | RIKEN cDNA AD30005L19
PR aliThes | Y| meotrerical protein
211_611_32_ 23834 hypot hetical protein 2?%?; ?3834 endonucl eas1
2‘116%4112 %824 unknown protein 2116%?2 éggA' hypot heti cal protein
P ewarne R B e e

246148 2634

gamma subunit of Gprotein
coupl ed to mating factor

246196 2634

proenkephal i n

1-11a- DO1 receptors 1-11a- HO1
211_611_112_ 2Dg§4 unknown szi?; ?_834 hypot heti cal protein
2‘116%52 %824 hypot hetical protein 2116%22 |2_824 nucl ear protein
211_611_%_ %834 Hypot heti cal ORF Ypl 199cp szi?g |2_834 putative histone
246152 2634 : 246200 2634 WH TE COLONY PROTEI N
1-11a- DO5 smal | heat shock protein 1-11a- HOS VHLL
246153 2634 hypot heti cal protein 246201 2634 Hypot heti cal protein
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1- 11a- D06 1-11a- HO6 ZK84
246207 2634 bet a- gl ucosi dase 246118 2634 ORF1
1-11a- H12 precur sor 1-11a- AO7

246119 2634

A raxl nmutation converts
t he buddi ng pattern of an

246166 2634

conserved hypot heti cal

1-11a- AO8 axl 1 nul'l rmut ant 1-11a- EO7 protein
R e TR gt
2‘116%%; ,26\?34 aCtI—ilsvngoorchoeIpekrBopr?:s and 2116%(132 2E834 hypot heti cal protein
211_6]1-52_ i?_?_‘l hypot heti cal protein 2?6%?2 2E?84 Macr oph’\jlpg\;sc(rjecept or
e | e ey bsaee " | Aot B | O st vatory pretel
216130 2034 NBS/ LRR 216171 2084 cyt ochrone P450
e | G| Ao By | ez potar
2411632 28834 Ani no_oxi dase 2116%12 '2:834 PCAF- assoziogt ed factor
246133 2634 | PUTATI VE ZLNG OONTAINING | 546180 2634 4 predi ct ed

ALCOHCL DEHYDROGENASE

1-11a- B10 PROTEI N 1-11a- FO9 transnenbrane helices
246134 2634 RI KEN cDNA 5730442K12 246181 2634 ki nesi n heavy
1-11a-B11 gene 1-11a- F10 chain-1ike protein
246135 2634 : : 246182 2634 pol y(a)+ rna export
1-1la-B12 hypothetical protein % 95 F11 protein
246142 2634| putative ATP-dependent 246183 2634 phot osystem | P700
1-11a- C07 RNA hel i case 1-11a-F12 apoprotein A2
246143 2634 : 246190 2634 :
1-11a- C08 beta-actin 1-11a- Q07 unnaned protein product
246144 2634 CDP- di acyl gl ycerol --serin 246191 2634 h)g;otélheti cal p;}oég_i n
1-11a- 009 e 1-11a- C08 RO5D7. 4 - Caenorhabditis
O phosphati dyl transferase el egans

246145 2634

HYPOTHETI CAL 85.0 KD

246192 2634

hypot heti cal ABC

transpoter pernease

1-11a- C10 PROTEI N 1-11a- Q09 protein
246146 2634 HYPOTHETI CAL 85. 0 KD 246193 2634

1-1la- C11 PROTEI N 1-11a- GLO agCrP13815
246147 2634 sacchar opi ne 246194 2634 :
1-11a-C12 dehydr ogenase 1-11a-Gl1 placental protein 17b1
246154 2634 . . 246195 2634 | probabl e cell division
1-11a- DO7 hypot hetical protein 1-11a-G12 control protein CDCl12
246155 2634 : : 246202 2634 19 kDa protein having
1- 11a- D08 EB1-like protein 1-11a-H07 | G X X-X-Q X-Wnot i f
246156 2634 . . 246203 2634 related to
1-11a- D09 hypothetical protein 1-11a- HO8 [hornone-sensitive |ipase
24116%52 %234 put ative nucleolin 2116%22 |2_834 Hypot heti cal ORF
211_6]1-52_ ZD?_?_“ ATP/ ADP transl ocat or szﬁg 2H?84 agCP13654
2‘116%52 %224 Jak2 ki nase 2116%22 ZH??iA' honoaconi t ase
wnl-1_A02 put gtr Io\tlgi rn' ggzomal Wwnl-1_D03 hypot heti cal protein
Wonl-1_A03 unknown protein Wonl-1_D04 predicted protein
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Cyt ochr ome oxi dase

simlar to apoptosis

Voni-1_A04 assenbly Won1-1 005 i nhi bitory protein5
; putative translation ) .
wnl-1_A05 initiation factor IF-2 Wwnl-1_D06 expressed protein
R simlar to protein } | ynmphot oxi n bet a
Vonl-1_A06 tyrosi ne phosphat ase Veni1-1_Do7 receptor
wnl-1_A07 ubiquitin Wwnl-1_D08 hypot heti cal protein
Wwonl-1_A08 hypot hetical protein Wwonl-1_D09 hypot heti cal protein
. . No significant
wnl-1_A09 hypot hetical protein Wnl-1_D10 simlarity found.
simlar to Lam nin al pha-3 D- al ani ne- D- al ani ne
Wonl-1 A10 chai n precursor Vonl-1_Di1 | i gase
: : conserved hypot heti cal
Wnl-1_All | 60S ri bosomal protein L6 | Wnl-1_D12 transmenbr ane prot ei n
wonl-1_Al2 Hypot hetical protein Wonl-1 EO2 [smal | heat shock protein
Wwnl-1_B02 PDGFA assomlat ed protein Wwnl-1_EO03 hypot heti cal protein
Wonl-1 B04 | 60s ribosomal protein | 21| Wnl-1_EO04 hypot heti cal protein
wnl-1_B05 adapt or nediumchain 1 Wwnl-1_EO5 short stop CGL8076- PH
gene product responsible P
Wonl-1_BO06 |for al pha-isopropyl mal ate| Wnl-1_EO06 sil\nk; Isallrgintl f Ifcoaunr:d
synt hase || y ’
ol i gopepti de ABC o . By
Wen1-1_BO7 | transporter ATP-binding | Wenl-1_go7 |Vaccinia virus FL-1ike
protein p
PTS system
Wwonl-1_B08 gl ucose-specific |11 ABC Wwonl-1_EO08 hypot hetical protein
conponent
wnl-1_B09 Ras1p Wwnl-1_EO09 ri bosomal protein S27
ZNF297~partial ly simlar to ubiqutin
Wonl-1 B10 | supported by GENSCAN and | Wnl-1_E10 car boxyl -t er m nal
Grai | EXP hydrol ase | 3
} Hypot heti cal ORF; ) ri bosomal protein 22 of
Venl-1 Bl1 Ydr 215cp Vonl-1 Fi1 the smal | subunit
wonl-1_B12 hypot hetical protein wnl-1_E12 hypot heti cal protein
related to : :
nadh- ubi qui none Predicted CDS, Q N-rich
Wnl-1_Q02 [ i doreductase subunit Wwonl-1_F02 donmain Prion |ike
b17. 2 protein PON-77
R GRB2- associ at ed bi ndi ng } manganese super oxi de
Wonl-1_003 protein 2 Venl-1_F03 di snut ase
Wwnl-1_0Q04 hypot hetical protein Wonl-1_F04 (gt p-binding protein sarl
COP9 conpl ex honol og
Wonl-1_CO05 | ADP- Rl BOSYLATI ON FACTOR 6 | Won1l- 1_F05 subunit 6 CG5932- PA
No significant
Wonl-1_C06 RI KEN cDNA 0610007P06 wWonl-1_F06 sinilarity found.
wonl-1_C07 GLP_572_52586_50424 wonl-1_FO7 conserved protein
Vacuol ar ATP synt hase
Wwnl-1_C08 unknown Wwnl-1_F08 subunit F
~ RNA recogni tion notif } No significant
Wonl-1 C10 (RRM -cont ai ning protein Woni-1_F09 simlarity found.
wnl-1_Cl11 met al | ot hi onei n wnl-1_F10 hypot heti cal protein
wonl-1_Cl12 protein F10A5.7 wnl-1_F11 hypot heti cal protein
Wonl-1_DO1 |xyl anase- ar abi nof uranosi d| Wnl-1_F12 No significant
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ase bifunctional enzynme

simlarity found.

No significant simlarity

Wonl-2_D06 found. wnl-1_Q&01 Hypot heti cal ORF
Lo oo . involved in
Wonl-2_DO7 No signif Ifcoaunr;[d simlarity | yoni. 1_@02 transcriptional
’ regul ati on of CUP1
I m dazol egl ycer ol - phospha Lo
wnl-1_Q03 te dehydratase wonl-2_A09 pol yubi qui tin
Wonl-1_Q&04 | neuronal cal ciumsensor 1| Wnl-2_A10 predicted protein
Wonl-1_Q@05 CG12586- PA wonl-2_A11 RI KEN cDNA 4932431P20
wonl-1_Q06 hypot heti cal protein wonl-2_Al2 | WH TE COLLAR 2 PROTEI N
Wnl-1_Q07 | 40S ri bosomal protein S23 | Wnl-2_B02 Yl P3 PROTEI N
ri bosomal small subunit
Wwnl-1_QG08 protei n honol ogous to wnl-2_B03 Vacuolsaurbfr;l'iF; s%/nt hase
manmal i an S5
wnl-1_Q09 hypot heti cal protein Wwnl-2_B04 hypot heti cal protein
~ protein n-term nal }
wonl-1_Gl0 ani dase Wwonl-2_B05 unknown
wnl-1_Gl1 predicted protein Wwnl-2_B06 VP9
ATP- bi ndi ng cassette,
wnl-1_Gl2 sub-family C Wwonl-2_B07 Hi st one H4
PROBABLE
3- DEMETHYLUBI QUI NONE- 9
Wonl-1_HO1 CG14718- PA Wonl- 2_B08 3. NETHYL TRANSFERASE
PROTEI N
Predicted CDS, putative
Wwonl-1_HO02 hypot heti cal protein Wonl-2_B09 | nenbrane protein famly
menber
No significant simlarity No significant
Venl-1_H3 f ound. Wonl-2 B10 simlarity found.
wonl-1_Ho4 hypot hetical protein wnl-2_Bl1 hypot hetical protein
wnl-1_HO5 F5ML5. 9 Wnl-2_B12 [(smal |l heat shock protein
fruct ose bi phosphate . .
Wwonl-1_HO6 al dol ase Wwonl-2_C03 ri bosomal protein S10
pr obabl e SnodProt 1 . .
wnl-1_HO7 PRECURSOR wnl-2_C04 hypot heti cal protein
~ . } Bone nor phogenetic
Wnl-1_HO8 Genone pol yprotein Wonl-2_C05 protein 15 precursor
. . No si gnificant
Wnl-1_HO9 capsid protein Wonl-2_C06 simlarity found.
. No significant
Wwonl-1_H10 hydr ophobi n- 251 wonl-2_C07 simlarity found.
Wnl-1_H11l [DNA mi smatch repair enzyme| Wnl-2_C08 hypot heti cal protein
Wnl-1_Hi2 conserved hypotheti cal Won1-2_C09 met al | ot hi onei n
protein
No significant simlarity No si gnificant
Venl-2_AD2 f ound. Wonl-2 C10 simlarity found.
Wonl-2 A03 aspartate Wni-2 Ci1 No significant
— bet a- hydr oxyl ase — simlarity found.
. Transcript Antisense to
Wwnl-2_A04 protein T24P13. 4 Wonl-2_Ci12 Ri bosonal RNA
M crosomal si gnal .
Wwonl-2_A05 pepti dase 12 kDa subuni t Wonl-2_DO1 [ unnaned protein product
Wonl-2_A06 BLEl protein Wonl-2_D02 No significant
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simlarity found.

Wonl-2_A07 | 40S ri bosomal protein S29( Wnl-2_D03 [Sp3 transcription factor
Wwonl-2_A08 Hi st one H4 Wwonl- 2_D04 hypot hetical protein
Wonl- 2_D0O5 septin-1
: : related to
Wonl-2_D08 hypot heti cal protein Wwonl- 3_A06 syntaxin 12
Wonl-2_D09 cofilin Wwonl- 3_A07 hydr ophobi n- 251
simlar to Drosophila
Wonl-2_D10 mel anogast er Wonl- 3_A09 pta
} . . ) pol yketi de synt hase -
wnl-2_D11 hypot heti cal protein wnl- 3_A10 Streptonyces sp.
Wwonl-2_D12 me\:]p?tzlecﬂp ORF; wonl-3_All hypot hetical protein
het er ogeneous nucl ear .
Wonl-2_EO1 ri bonucl eoprotein C Wonl-3_A12 al pha-unta;tr}ovs(; dase,
het er ogeneous nucl ear p
Wwonl-2_EO03 hypot hetical protein Wwonl- 3_B02 virul ence factor
L e - : related to triose
Wonl-2_EO4 No si gni f lfcoetjnrfd simlarity Wonl- 3_BO03 | phosphat e/ 3- phosphogl yc
) er at e/ phosphat e
BC016284 nucl ear DnaK protein; heat shock
Wonl-2_E06 DNA- bi ndi ng Wonil-3_B04 protein 70
: : Predi cted CDS,
Wnl-2_EO7 hypot hXePt '1066,‘5!31[)% otein Wonl- 3_B05 serpentine Receptor,
- cl ass H SRH 243
Wwonl-2_EO08 T; :2?%:' F} :AOSalmr;;at(I:I'?;il r?n Wwonl- 3_B06 hypot heti cal protein
} : : ) putative endosomal Vps
wonl-2_E09 hypot hetical protein wonl- 3_B07 protein conpl ex subuni t
wonl-2_E10 hypot heti cal protein Wwonl- 3_B08 conservepdr ohtyepior: heti cal
Wonl-2_E11 | unnaned protein product Wwonl- 3_B09 hypot heti cal protein
~ anti - Dengue virus } No significant
Wonl-2 E12 si ngl e- chai n anti body Wonil-3_B10 simlarity found.
won1-2_Fo2 |No signif leant sim larity | wyn1-3 B11 cyc4 protein
wonl-2_F03 predicted protein Wwonl-3_B12 hypot hetical protein
wn1-2_Fo4 | @l pha- 15r3elc4u‘rf5“0°r°5' dase | \wn1.3 o4 CG - 141 protein
Wwonl-2_F05 conser vepdr OhtyeFEOr: heti cal wonl- 3_C07 ri bosomal protein S16
No significant simlarity Hypot heti cal protein
Wnl-2_F06 f ound. Wonl- 3_C08 Y55B1AR. 2
~ . . } aryl - al cohol oxidase
wonl-2_F07 hypot heti cal protein Wwonl- 3_C09 precur sor
wonl-2_F08 Conservgfo?é??]t heti cal wnl-3_C10 hypot heti cal protein
: : related to UDP
wn1i-2_Foo | cal Clneurin LEMRerature | vpn1-3_cl1 | N-ACETYLGLUCOSAM NE
PP TRANSPORTER
hel i case/ pri nase- associ at .
: p M crosonal si gnal
Wnl-2_F10 ed prhoetreinler?sv-i re&qw ne Wonl-3_C12 pepti dase 12 kDa subuni t
woni-2 F11 ENSANGP00000019138 Wonl-3_ D06 simlarity to

i ron-sul pher cluster
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proteins

No significant simlarity

Wnl-2_F12 found Wonl- 3_D08 40S ri bosomal protein
wnl-2_ Q01 squeeze CG557- PA Wonl- 3_D09 hypot hetical protein
| euci ne-rich repeat : :
wnl-2_Q02 extensin fanily Wonl- 3_D10 hypot hetical protein
wonl-2_Q03 No signif Ifcoaunr;[d simlarity Wwonl-3 D11 hypot heti cal protein
wnl-2_Q04 hi stoconpatibility 28 Wonl- 3_D12 nmet al | ot hi onei n
F-box and | euci ne-rich 50S ri bosomal subunit
Wonl-2_G05 repeat protein 5 Wonil-3_E01 L24
sema donmi n, seven subunit B protein of DNA
Wonl-2_Q06 |y, onbospondi n repeats Vonl-3_F03 gyr ase
short-chain
Wonl-2_Q07 |dehydr ogenase/ oxi dor educt | Wn1l-3_E04 unknown protein
ase
} : ) phosphati dyl seri ne
Wonl-2_@Q08 [nonstructural polyprotein| Wnl-3_EO05 synt hase
Heat - st abl e 19 kDa .
wonl-2_Q09 anti gen precur sor Wonl- 3_EO06 [ unnaned protein product
hypot heti cal protein gl ycosyl hydrol ase
Venl-2_GL0 XP_297857 Vonl-3_F08 famly 9
DYNEI N 8 KD LI GHT CHAI N, 40s ri bosomal protein
Wonl-2 GI1 | " F AGELLAR OUTER ARM | Von1-3_E09 s11
Hypot heti cal ORF; . .
wnl-2_Gl2 Yal 049cp Wwnl- 3_E10 nmet al | ot hi onei n
~ DNA bi ndi ng protein PF1 - } conserved hypot heti cal
Wonl-2_HO1 rice wWonl- 3_E12 protein
: : Al do/ ket o reduct ase
wonl-2_H02 hypot hetical protein Wwn2-1_A05 famly famly menber
Wwonl-2_HO3 hypot hetical protein Wwon2-1_A06 ligatin
Wwonl-2_Ho4 hypot hetical protein Wwn2-1_A07 hypot hetical protein
DNA danage i nduci bl e;
Wwonl-2_HO5 inmplicated in the Won2-1_A08 hypot hetical protein
producti on
Ubi qui ti n-conjugating . .
wonl-2_H06 enzyne E2-16 kDa Wn2-1_A09 hypot hetical protein
~ } cycl opent anone
Wonl-2_HO7 Neur ospora crassa Won2-1_A10 1, 2- nONooXygenase
actin binding protein related to
Venl-2_H8 Shr oons Won2-1_AL1l |, o1 none-sensi tive | i pase
~ } put ative menbrane
Wonl-2_H09 ENSANGP00000020691 Wwon2-1_A12 transport er
Wonl-2_H10 [60s ri bosomal protein | 10al Wn2-1_B01 bl 1 5379
hypot heti cal protein
wonl-2_Hi1 putative 60s ribosonmal Won2-1_B06 hypot hetical protein
protein
wnl-2_Hi2 No signi f lfcoetjnrfd sinlarity Wwn2-1_B07 hypot hetical protein
. . Similar to GDP-mannose
Wonl- 3_A01 Scor pi on Toxin Won2-1_B08 4, 6-dehydr at ase
Mul ti copy Suppressor of
Wonl- 3_A02 RI KEN cDNA 1810013D05 WwWon2-1_B09 STAIO - 11
Won1-3_A03 Vacuol ar ATP synthase 16 ., 1 _B10 probabl e metabolite

kDa proteolipid subunit

transporter
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R Hypot heti cal ORF,; } : R :
Wwonl- 3_A04 Yl r 162up Wwn2-1_B11 Actin 1 (Beta-actin)

} putative ol factory B . .
Wwonl- 3_A05 recept or Wwn2-1_B12 hypot heti cal protein
Wonl-3_F01 | unnaned protein product Won2-1_C02 epoxi de hydrol ase

ecdyst eroi d-i nduci bl e
Wwonl- 3_F02 pol ypept i de El P40 Wn2-1_0C04 |acetyl gl utamat e synt hase
wonl- 3_F03 hypot heti cal protein Wwon2-1_C05 hypot hetical protein
. simlar to mal onyl - CoA
Wonl- 3_F06 simlar to RE44923p Won2-1_C06 decar boxyl ase
outer dense fiber of sperm 88 kDa i mmunoreactive
Wonl-3_Fo7 tails 1 Wn2-1_ 007 mannopr ot ei n
Wonl- 3_F09 tinel ess Won2-1_0C08 OSINBb0072N21. 5
wonl-3_F10 CG6184- PA Wwon2-1_C09 hypot heti cal protein
wnl-3_F11 cyclophilin A Wn2-1_C10 | pl acental protein 17bl
wonl-3_F12 hypot hetical protein Won2-1_Cl1 [ HYDROPHOBI N- 1 PRECURSOR
: : vitelline coat
Wnl-3_Q01 60s rlLkigsg;mLIls%r otein Wn2-1_C12 conponent precursor
' Hr VC120
Wonl-3_Q02 No signi f |fcoaunntd simlarity Won2-1_D02 hypot heti cal protein

} : ; ) aspartyl-trna
wnl-3_Q03 hypot heti cal protei Won2- 1_D04 synthet ase, cytopl asni ¢
wonl-3_Q04 14-3-3 protein Won2-1_D05 TATA bi ndi ng protein?

} : - ) putative del ta-sterol
wonl- 3_Q05 putative cycl ophili Won2-1_D06 c-met hyl tr ansf er ase

L - . probabl e secretory
Wnl-3_Q06 No significant simlarity Won2-1_D08 |pat hway GDP di ssoci ation
f ound. i
i nhi bitor
hypot hetical protein
Wonl-3_Q07 beta(2) m crogl obulin Won2-1 D09 | SPAC31Gh. 12c - fission
yeast

wonl-3_Q09 gl ut at hi one peroxi dase | Wn2-1_D10 UBE- 1b

} : : ) putative secreted
wonl-3_GlO hypot hetical protein Wn2-1_D11 al pha- gal act osi dase

simlar to
wonl-3_Gl1 ganete-specific Won2-1_ D12 DNEAH%PDRS&%:SIEC(%AUJ;%
homeodonmai n protei n GSP1
nm togen-activated protein No si gnificant
Wonl-3_GI2 | i hase-1i ke pr ot ei n HOGL Von2-1_E04 simlarity found.
Wwonl-3_HO1l copper chaperone TahA Wwon2-1_EO05 Epsin 1
Wonl- 3_HO2 [ neuronal cal ciumsensor 1| Wn2-1_E06 DyP
Wonl-3_HO3 | LIS 290 protein precursor | Wn2-1_EO08 dr aper C&X2086- PB
pi lus assenbly protein t hi ani n
Wonl-3_HO4 pil G- Neisseria Won2-1_E09 :
gonor r hoeae pyr ophosphoki nase 1
hi stidine-rich protein - .
Wwonl- 3_HO5 Pl asnodi um | ophur ae Wwn2-1_E10 Hypot heti cal gene
Wwonl- 3_H06 unnaned protein product | Wn2-1_E11 hypot hetical protein
Sensory box sensor
Wonl-3_HO7 |zinc finger protein H T-10| Wn2-1_E12 . hi stidine
— ger p — ki nase/ response
regul ator VieS
Wonl- 3_HO8 Vacuol ar ATP synt hase Won2-1_FO1 ?No significant
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subunit E

simlarity found.

?No significant

Wonl-3_H09 | 40s ri bosomal protein s3 | Wn2-1_F05 simlarity found.
translation initiation
Wonl-3_H10 Won2- 2_B04 factor 3 (47 kDa
subunit) related protein
Wwnl-3_H11 hypot heti cal protein Wwon2- 2_B05 simlar toSL%n;J protein
B2- al dehyde- f or m ng :
Wonl-3_H12 enzyme Wwn2-2_B06 DnaK protein
Wwn2-1_A01 hypot heti cal protein wn2-2_B07 hypot heti cal protein
won2-1_A02 expressed protein Won2-2_B08 RecF
ornithine
Wwon2-1_A04 ENSANGP00000013885 wWon2- 2_B10 ani not r ansf er ase
Di ctyostelium
Wwn2-1_F07 P450L1A1 Won2-2_B11 |Serine/threonine protein
ki nase
Wn2-1_FO08 [putative secreted protein| Wn2-2_C01 Vps62p
: : PROBABLE TRANSPORTER
won2-1_F09 hypot heti cal protein Wwon2-2_C02 TRANSVEVBRANE PROTEI N
simlar to
Wn2-1_F10 hypot heti cal protein Won2-2_C03 |peptidyl prolyl isonerase
A
R simlar to hypothetical } probabl e aspartyl
Von2-1_Fi1 protein FLJ35105 Wn2-2_004 am nopept i dase
non-structural ; ;
wn2-1_F12 pol yprotei n wn2-2_C05 hypot heti cal protein
: : 88 kDa i mmunor eactive
Wwn2-1_&01 putative protein wn2-2_C06 mRNnopr ot ei n
WwWon2-1_Q02 HSPC092 won2-2_C07 GLP_160_24117_24659
interacts with PP2C mushroom bodi es tiny
Won2-1_c06 Ydr 161wp Wn2-2_008 CGL8582- PA
No significant simlarity conserved hypot heti cal
won2-1_Q07 found. WwWon2-2_C09 prot ei n
Won2-1_ Q08 [stearoyl - CoA 9-desat urase | Wn2-2_C12 septin 3
wn2-1_Q09 14-3-3 protein Won2-2_D01 CBS- domai n protein
~ pol y(a)+ rna export } nucl eoporin-rel at ed
Won2-1_G10 protein Wn2-2_ 003 protein
Wwn2-1_Gl1 No si gni f lfcoaunrfd simlarity Won2- 2_D04 hypot heti cal protein
~ No significant simlarity } putative
Won2-1_Gl2 f ound. Wn2-2_005 et hyl ene-form ng enzyne
Wwn2-1_HO1l hypot heti cal protein Won2-2_D06 | coll agen type V al pha 2
met hi onyl -t RNA N-acet yl - gamma- gl ut anyl
Won2-1_H02 fornyl transferase Won2-2_DO7 |- phosphat e reduct ase and
[ Buchner a aphi dicol a str acetyl gl ut amat e ki nase
Wwn2-1_HO3 Mil ti copy Suppressor of Wwn2-2_EO01 hypot heti cal protein
STA10 - 11
reverse
Won2-1_HO5 |transcri ptase/ribonucl eas | Wn2-2_E02 DnaJl protein
e H
Wwn2-1_H06 uri di ne nucl eosi dase Wwon2-2_EO03 Hf b2 protein
Wwon2-1_HO7 GAMML protein-rel ated Wwon2-2_E04 hypot hetical protein
Wn2-1_HO8 ENSANGP00000016785 Won2- 2_EO05 sel enoprotein P
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precursor - nouse

heat shock protein 90

Bi oti n sul f oxi de

Won2-1_Ho9 honol og Wn2-2_E06 reduct ase
R putative secreted } Hypot heti cal ORF;
Veon2-1_HLO gl ycosyl hydrol ase Wn2-2_E07 Yol 138cp
related to stress response .
Wn2-1 Hil protein rdslp Wn2-2_EO08 [related to cecrl protein
R magnesi um and cobal t } .
Wn2-1_H12 transport protein (corA) Wn2-2_E11 putative
Won2-2_A01 PO458E05. 32 Won2-2_Fo1 |erythr OcyLe protein band
nmet hi oni ne casei n ki nase i
Vn2-2_a02 ani nopept i dase-like 1 Wn2-2_Fo2 honol ogue
Won2-2_A03 ENSANGP00000015295 wen2-2_Fo3 | Nypothetical protein
won2-2_A04 hypot hetical protein Wwon2- 2_F04 putative
Wn2- 2_A05 Enol ase Wn2- 2_F05 Si'\rﬁ Ise'lrgi”t'; 'fcoau”ntd
won2-2_A06 PROBABLE PRPD PROTEI N Won2-2_F06 hypot hetical protein
won2-2_ao7 | RAD 23B protein - channel | 5 5 po7 acet ani dase
— catfish —
devel oprent al |y
Won2-2_A08 regul at ed GTP- bi ndi ng won2-2_F09 ELO\IG?TLS;I&ACTG?
protein
SET- domai n
Won2-2_A09 |transcriptional regulator | Wwn2-2_F11 CEL4a mannanase
famly
?No significant
Wn2-2_A10 bl r 3044 Wn2-2_Q01 simlarity found.
am ne oxi dase, NST UDP- gal act ose or
Won2-2_All fl avi n-cont ai ni ng Won2-2_Q02 | ypp N acet yl gl ucosani ne
Won2-2 _Al12 | putative oxi doreductase | Wn2-2_Q&03 rsécné;tac:r t70 pTroelclu_rlslcly(re
t hyroi d hornone
Wwn2-2_B01 receptor-associ at ed Won2- 2_Q05 hypot heti cal protein
protein
R pr obabl e NADH- ubi qui none } . :
Won2-2_B02 oxi r educt ase Wwn2-2_Q06 hypot heti cal protein
. . No significant
Wwon2-2_B03 hypot heti cal protein wn2-2_Q07 simlarity found.
won2-3_Ho1 | RAD 23B protein - channel | \y 5 5 &g BLOCK 25
catfish
Vol t age- dependent L-type
Won2-3_HO2 | cal ci umchannel al pha-1D | Wn2-2_Q09 predi cted protein
subuni t
. dol i chyl - phosphat e- mann
Won2- 3_HO03 ATP dhee[?eir::c;esr:?t RNA wn2-2_Gl10 ose: protein
mannosyl t ransf erase
Wwon2- 3_Ho4 No si gni f |fcoehnntd sinmlarity wn2-2_Gl1 hypot heti cal protein
Won2- 3_Ho4 No signi f Ifcoaunr;[d simlarity Wn2-2_Ho1 hypot heti cal protein
Won2- 3_HO5 No si gni f |fcoehnntd sinmlarity Wwon2-2_H02 hypot heti cal protein
Won2- 3_H07 al pha- anyl ase Won2- 2_HO03 oxal oacetate carrier
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Down syndrone cel |

Won2- 3_H10 adhesi on nol ecul e-1i ke wn2- 2_Ho4 hypot heti cal protein
protein
. . CAP-d y donain
Wwn2-3_H11 hypot heti cal protein Wwon2- 2_HO5 cont ai ni ng prot ei n
Won2- 3_H12 Conservgfoi‘%‘i’?‘t hetical | \wn2.2 HO7 | FK506 binding prot ein
hypot heti cal protein simlar to hypothetical
Won2-3_E08 XP_300853 Won2-2_Hos protein
won2-3_Eog | Putative 3-ketoacyl-CoA | \\5 5> o9 | putative pol yprotein
t hi ol ase
TRANSCRI PTI ON | NI TI ATI ON
Wn2-3_E10 hypot heti cal protein Wwn2-2_H10 FACTOR TFI | D SUBUNI T
72/ 90- 100 kDa
R : : } phosphati dyl seri ne
Wwon2-3_E11 hypot heti cal protein wn2-2_H11 decar boxyl ase
; : NADH: qui none
won2- 3_E12 hypot heti cal protein wn2-2_H12 oxi dor educt ase
R 2-isopropyl nal ate ) . Lo
Wwon2-3_F01 synt hase Wwon2- 3_A01 putative ubiquitin
Won2- 3_F02 HI Rl P3 Won2- 3_A02 transposaseB
: CHP-rich zinc finger
Won2- 3_F03 putative regul ator Won2- 3_B05 protein, putative
Wwon2- 3_F03 putative regul at or won2- 3_B07 hypot heti cal protein
simlar to ankyrin 2, No significant
Wn2-3_F04 isoform1l Wn2- 3_B08 simlarity found.
: transcriptional B No si gni fi cant
Wn2-3_F05 regulator, AraCfamly Won2-3_B09 simlarity found.
- Cytosolic | ong-chain
wen2-3_Fop |  Simlar to Aspartate a3 g1y | acyl-CoA thioester
hydrol ase fam |y nenber
. . No significant
won2- 3_F07 hypot heti cal protein Wwn2-3_C01 simlarity found.
: : hypot heti cal protein
Won2-3_F08 [ putative oxidoreductase | Wn2-3_C02 XP_ 240201
won2- 3_F09 hypot heti cal protein Won2- 3_C03 yol kl ess CG1372- PA
won2-3_F10 predicted protein Won2- 3_C03 yol kl ess CGL372- PA
: : hypot heti cal protein
Wn2-3_F11 predicted protein Won2- 3_C04 XP 295320
R possi bl e i ntegral } Zeaxant hi n epoxi dase,
Won2-3_F12 menbr ane Wn2-3_005 chl oropl ast precursor
. . Zeaxant hi n epoxi dase,
wn2-3_Q01 hypot heti cal protein Wwon2- 3_C05 chl or opl ast precur sor
R No significant simlarity } No si gni ficant
Wn2-3_002 f ound. Wn2-3_C06 simlarity found
conserved hypot heti cal No significant
Wn2-3_Q03 protein Wn2-3_C06 simlarity found.
somati c enbryogenesi s
wn2-3_Q04 hypot hetical protein Wwon2- 3_C07 receptor ki nase-like
protein
wn2-3_Q04 hypot heti cal protein Wwon2- 3_C09 hypot heti cal protein
won2- 3_Q05 hypot heti cal protein Wwon2- 3_C10 hypot heti cal protein
. . | arge subunit ribosonal
won2- 3_Q06 hypot heti cal protein wn2-3_Cl11 protein L3
Won2- 3_Q07 [phosphori bosyl ant hrani | at | Wwn2-3_C12 hypot heti cal protein
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e transferase M3C50831
S- adenosyl net hi oni ne
Won2- 3_G08 synt het ase Won2- 3_D01 bl | 4755
won2-3_Q09 ENSANGP00000022137 Won2- 3_D02 hypot heti cal protein
NADH- UBI QUI NONE
won2-3_GlL0 OXI DOREDUCTASE 49 KD Won2- 3_D02 hypot hetical protein
SUBUNI T PRECURSOR
: No si gni ficant
Wwn2-3_Gl1 prot easonme subunit Won2- 3_D03 simlarity found
- . No significant
Wn2-3_G12 antiviral protein Won2- 3_D03 simlarity found.
Won2- 3_D12 CO”servepdr oypothetical | ywyno.3 poa | hypothetical protein
O ACETYLHOMOSERI NE . .
Wwon2- 3_EO01 (THI QL) - LYASE Won2- 3_D04 hypot heti cal protein
R Hypot hetical protein } No significant
Veon2-3_E02 TO6D8. 1b Wn2-3_D05 simlarity found.
. . EUKARYOTI C | NI TI ATI ON
Wwon2- 3_E03 Myosin Il heavy chain Won2- 3_D06 FACTOR 4A (El F- 4A)
Wwon2- 3_E03 Myosin Il heavy chain Wwon2- 3_D07 phosphogl ycer onut ase
88 kDa i mmunoreactive
Won2- 3_E04 C36118- PA Won2- 3_D08 mRnnopr ot ei n
F-box and | euci ne-rich
Wn2- 3_EO4 C&6118- PA Won2-3_D09 [repeat protein 6 isoform
2
Won2- 3_EO5 p4l-Arc Won2- 3_D10 CG31763- PA
~ ) } probabl e auxin transport
Won2- 3_EO05 p4l-Arc Won2- 3_EO07 protein - rice
Won2- 3_E06 hypot heti cal protein

%ol A2 cDNA 22 bl astx 23221 (32110007] &4 7))

seq’\%e.ncs honol ogy search sequencs No. hornol ogy search
ML8_A03 ribofl Sl\ﬁ Qtisillr;t hase, ML8_F04 hypot hz}\éggg. gr otein
ML8_A04 prol i ne i m nopepti dase ML8_F05 hypot hg't\l:?);ﬂggr otein
ML8_A05 hypot h’\%oigc?’ag&pl{ otein ML8_FO7 hypot hl?l\toi3c3z})l6.p1r otein
ML8_A06 PREEIr g;rg:)n ?()Igﬁgtzggt?gcal ML8_F08 unnaned protein product
R I i B
ML8_A09 Pol ypor opepsi n ML8_F10 expressed protein
ML8_ A1l adenypluatta? ik\ienalse. ML8_F11 hypot hlfl\toi4c6%|8.plr otein
I S N il
ma sz | WROURGLER ROt | e an | RGeS BT
ML8_BO1 pol yket i de Isynt hase type | \1g g3 hypot R;eltjizgglz?)%ot ein

Identities = 30/104
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(28%, Positives =

46/ 104 (
hypot heti cal protein ri bosomal protein L13,
ML8_B02 UMD6094. 1 ML8_CGD4 putative
: putative al dehyde
ML8_BO03 put ati ve phosphat ase ML8_Q05 dehydr ogenase ( NAD+)
hypot hetical protein hypot heti cal protein
ML8_B04 CNJ03030 ML8_G06 UMD5477. 1
hypot heti cal protein hypot heti cal protein
ML8_B0S UMD5584. 1 ML8_G07 DDB0188170
hypot heti cal protein conserved hypot heti cal
ML8_B07 UMD0045. 1 ML8_C08 protein
gl utamat e
ML8_B08 DNA t opoi sonerase |11 ML8_(Q09 bi osynt hesi s-rel ated
protein, putative
hypot hetical protein hypot heti cal protein
ML8_BO9 UMD0257. 1 ML8_GL1 MZ00220. 4
conserved hypot heti cal
ML8_B10 protein ML8_Gl2 neutral protease |
ATP synt hase al pha chai n, hypot heti cal protein
ML8_B11 m t ochondri al precursor, ML8_HO1 UMD2328. 1
cell wall organization 3- net hyl - 2- oxobut anoat e
ML8_B12 and bi ogenesi s-rel ated ML8_H02 hydr oxynet hyl t r ansf er as
protein, e
ML8_CO1 MFS transporter, putative ML8_HO03 DEAD/ DEAH box hel i case
ML8_C03 hypot h&géﬂl‘ér otein ML8_H04 proline i mnopeptidase
ML8_C04 hypot hitl\lézgg. gr otein ML8_HO5 hypot heti cal protein
hypot heti cal protein hypot heti cal protein
ML8_C06 UMD0240. 1 ML8_Ho7 UMD4017. 1
hypot hetical protein
ML8_CO7 UND6423. 1 ML8_HO8 unknown
putative hypot heti cal protein
ML8_C08 aspartyl - protei nase ML8_H09 UMD5736. 1
hypot heti cal protein
ML8_C09 SDS22 ML8_H10 CNBAG600
: PREDI CTED: similar to
ML8_C05 conservec: ohtyepior: heti cal ML8_H11 ankyrin repeat and MYND
p domai n cont ai ni ng
PREDI CTED: similar to hypot heti cal protein
M8_C11 CGA643- PA, i soformA ML8_H12 CONC02420
. hypot heti cal protein
ML8_C12 expressed protein ML8_C10 UMD5348. 1
. . hypot heti cal protein
ML8_D02 hypot hetical protein ML8_D06 UND2487. 1
ornithine hypot heti cal protein
ML8_D03 ami not r ansf er ase ML8_ED2 AN6736. 2
related torasp f 7 gl ucose- 6- phosphat e
ML8_D0o4 al | ergen ML8_F06 1- dehydr ogenase
cyclin-dependent protein f ormat e dehydr ogenase,
ML8_D05 ki nase ML8_GD2 putative
TPA: TPA exp: putative hypot heti cal protein
ML8_D08 tyrosi ne reconbi nase ML8_G10 CNBE1460
ML8_DO7 hypot heti cal protein ML8_HO6 conserved hypot heti cal
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Sar oDRAFT_1635 protein

ML8_D09 hypot hgtN:Bngsgr otein ML9_AO3 MORN repperagt-ecionnt ai ni ng
ML8_D10 af adin ML9_A04 hypothet Lcal protein
ML8_ D11 hypot hgtN:BgiL78r otein ML9_AO5 hypot hg\lgéigzgr otein
ML8_D12 unnaned protein product ML9_A06 mul tip?{;,;lgi rnefsinitlance
ML8_EO1 hypot hgtN:DSgLSBr otein ML9_A07 heat sphuc;cakt ip\;eot ein,
ML8_E03 hypothet Lcal protein ML9_A09 | DNA gyrase, A subunit
ML8_E04 hypot hFe&)izcsagldhplr otein M9 A1l phenyl al eltr;/iansee amoni um
ML8_EO5 mt OChOSStr ;t()ir]vgr ot ei n, ML9_A08
ML8_E06 hypot hitN;aiZg. prot ein M9 A12 KI AAL1064 prot ei n
ML8_EO07 hypot hg\lg(c:glwgr otein ML9_BO1 hypot hg\liBéglngr otein
ML8_E08 GA12126- PA Mo_goz | PREDICTED simlar to
ML8_EO9 hypot hetical protein ML9_BO03

Chain A, The Structure
ML8_E12 hypothet i cal protein Mo B04 | o Fr %%a%??'cﬁﬁégfhgase

Reesei Conpl exed Wth

Bet a- D- Gal act ose
ML8_Fo1 hypot hi&f?ﬁs. gr otern ML9_BO5 r esrpec!nastee(:)rto(; esitr: ersdss 1p
ML8_E11 hypot he)z(i}gla;sénr otein ML9_BO7 hypot hL?I\;DiSC3aZI3.p{ otein
ML8_FO2 hypotPet ) cal protein ML9_BOS ENSANGP00000019363
ML8_FO3 hypot h&ggg;sgr otein ML9_B09 hypot hg\lgéiglgr otein
wopor | PSSl ol protein | o gy | MPRLiECdl protern
ML8_A10 hypot hFe&)izcgaSIZ.plr otein ML9_B10 hypot hFe(tI)iSCSE;IZ.p{ otein
ML8_B06 4- ﬁ%rgsir;ggt e ML9_B12 conser vep(: ct]tyé)ior: heti cal
ML8_C02 ML9 D12 cytochrome P450
ML9_CO1 f or mat epﬁs%?;ggenase, ML9_EO3 hypot hg\lkggllsgr otein
lycine i

ML9_CO03 |hydr oxyn‘efur?alttirve;nsf erase, ML9_EO4 bet a- Eugagi nganase
ML9_C04 hypot hFeé(Ji4C6a8ll.pI otein ML9_EO5 hypot hlfl\tt)izila(ill.plr otein
ML9_C05 cyt opi)ﬁfgl ?Lgt ein, ML9_E06 hypot hg\lggggesgr otein
ML9_CO06 ri bonucl ease H, putative ML9_EOQ7 hypot hl?l\tt)i4coaelo.p1r otein
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ML9_CO7 unnaned protein product ML9_EO8 hypot heti cal protein
hypot heti cal protein putative al dehyde
ML9_C08 UMD1098. 1 ML9_E11 dehydr ogenase ( NAD+)
ML9_CO09 expressed protein ML9_E12 hypot heti cal protein
hypot heti cal protein
ML9_C11 Ste7 ML9_E09 UND3771. 1
putative
ML9_C12 senescence- associ at ed ML9_FO1 L10e protein, putative
protein
related to mal ate
dehydr ogenase
3- ket oacyl - CoA
ML9_DO1 (oxal oacet ?It ﬁé?ecar boxyl a ML9_FO02 ket ot hi ol ase (Kat1),
(NADP+) [ Neur ospor a putative
crassaj
hypot heti cal protein al pha2 b2 adrenergic
MLS_D02 Uuwn4564. 1 ML9_D05 receptor
L- ar abi ni t ol
ML9_D04 unknown ML9_EO1 4- dehydr ogenase,
putative
hypot hetical protein hypot heti cal protein
ML9_DO3 CNBK1210 ML9_F03 CNBCD620
hypot heti cal protein
ML9_DO7 unknown ML9_F04 UMD1991. 1
. hypot heti cal protein
ML9_DO08 unnaned protein product ML9_F05 CNBK3120
hypot hetical protein
ML9_D09 UND0953. 1 ML9_FO07
hypot hetical protein ’
ML9_ D10 UND2240. 1 ML9_FO08 expressed protein
ML9_ D11 Gg protein al pha subunit ML9_FO09 QDE2 protein
hypot heti cal protein :
ML9_A10 DDBO204637 ML9_F10 Cl pB protein
NADH- cyt ochrone b5 PREDI CTED: similar to
ML9_B06 reduct ase ML9_F11 CGr922- PA
phosphoenol pyruvat e hypot heti cal protein
MLS_C02 car boxyki nase, putative ML9_F12 FG11617. 1
putative gl ycosyl fruct ose- bi sphosphat e
ML3_C10 hydr ol ase Mi9_Go1 al dol ase, putative
h . hypot heti cal protein
ML9_DO6 endopept i dase, putative ML9_QR03 CNBB5620
hypot hetical protein integral to plasm
MLS_E02 UMD3933. 1 ML9_G04 menbr ane protein
ML9_FO6 B- (1-6) gl ucan synt hase ML9_Q&05 expressed protein
hypot hetical protein hypot heti cal protein
ML9_GD2 UMD3763. 1 ML9_G06 UMD3449. 1
hypot hetical protein Met hi onyl -t RNA
MLS_GL0 UMD4659. 1 ML9_GD7 synt het ase
3- ket oacyl - CoA PREDI CTED: similar to
MLS_HO6 ket ot hi ol ase (Kat 1) ML9_G08 Myosin |
hypot hetical protein
M20_HO6 CNBC3770 ML9_Q09 exo- 1, 3- bet a- gl ucanase
pr obabl e nucl eoti de ; :
M20_Gl10 exsicion repair protein ML9_Gl1 hypot heti cal protein

RAD16

UMDO0961. 1
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hypot heti cal protein

hypot heti cal protein

Me0_G02 CNBC3770 ML9_GL2 AN7870. 2
Ext racel | ul ar
. . el astinolytic
M20_F06 Put ati ve helicase ML9_ HO1 met al | opr ot ei nase
precursor, putative
hypot heti cal protein hypot heti cal protein
MeO_E02 CNBE2600 ML9_H02 FG08539. 1
Pept i dase M2, al do- ket o reduct ase
M20_C10 gl ycopr ot ease ML9_HO3 (AKR13), puatative
hypot hetical protein
M20_C02 CNBA2810 ML9_HO4 14-3-3
PREDI CTED: similar to : :
M20_BO06 Col | agen al pha 2(V) chain ML9_HO5 hypot hg\lélcgllﬁgr otein
precur sor
Hypot hetical protein 40S ri bosonmal protein
M20_A10 CBG05930 ML9_H07 S0, putative
. . hypot heti cal protein
M20_A02 oxi dor educt ase, putative ML9_HO8 CNBA7530
pyruvat e dehydr ogenase
’ ] el conmponent al pha
M20_H12 hypot heti cal protein ML9_HO09 subunit, mitochondrial
precursor, putative
Car bohydr at e- bi ndi ng
nitrate/nitrite sensory famly
M20_H11 protein ML9_HLO V/ X'l : Fi bronectin, type
(N
COGL960: Acyl - CoA
M20_HO9 B- (1-6) gl ucan synt hase ML9_H11 dehydr ogenases
conserved hypot heti cal hypot heti cal protein
M20_HO8 protein ML9_H12 AN7870. 2
conserved transnenbrane possi bl e secreted DNA
M20_Ho7 protein-like ML9_AO1 li gase
t RNA bi ndi ng protein, hypot heti cal protein
M20_HOS putative MLS_AD2 DDB0190702
al pha- gal act osi dase- | i ke hypot heti cal protein
M2o_Ho4 protein M20_B08 UMD0936. 1
hypot hetical protein hypot heti cal protein
MeO_HO3 M305212. 4 Me0_B09 MZ08260. 4
DNA pol ynmerase |||
M20_HO02 Hoblp, putative M20_B10 al pha subunit: Protein
splicing (intein) site
hypot hetical protein hypot heti cal protein
MeO_Ho1 CNBI 0840 MO_B11 UMD0961. 1
hypot hetical protein
M20_Gl12 CNA03430 M20_B12 TPR r epeat
M20_Gl1 unnaned protein product M20_CO01 hypot heti cal protein
. gl ycogen phosphoryl ase,
M20_Q09 ferredoxin M20_C03 putative
mei otic 3- ket oacyl - CoA
M20_(08 reconbi nation-rel ated M20_C04 ket ot hi ol ase (Kat1),
protein, putative putative
hypot hetical protein .
M20_Q07 ME00912. 4 M20_C05 unnaned protein product
t-conplex protein 1, :
MRO_G06 del ta subuni t Meo_coe | fatty acid desaturase,

(tcp-1-delta), putative

putative
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hypot heti cal protein

M20_Q05 cytochronme P450 M20_C07 V1808
. C-3 sterol
M20_@04 SRF rel ated protein M20_C08 dehydr ogenase
M20_ @03 hypot hL?hE[JI1C4a4|5_p1r otein M20_C09 hypot heti cal protein
di sul fi de-i somerase protein scd2/ral 3,
M20_C01 precursor, putative M20_Cl12 putative
hypot heti cal protein hypot heti cal protein
MO_F12 CNBH0720 M0_C11 UMD3355. 1
hypot hetical protein hypot heti cal protein
M20_F11 UMD4889. 1 M20_Do1 DEHAOB036964
cyclin- dependent
M20_F10 expressed protein M20_D02 protein ki nase,
putative
hypot hetical protein hypot heti cal protein
M20_F09 UMD4724. 1 Me0_Do3 CNBG2470
M20_FO08 chitinase M20_D04 hypot heti cal protein
hypot hetical protein hypot heti cal protein
Me0_F07 UMD0622. 1 Me0_Do7 UMD5160. 1
endopept i dase,
M20_F05 M21_A03 put at i ve
. hypot hetical protein
M20_FO04 expressed protein M21_A04 CNBA2210
hypot heti cal protein :
M20_FO03 CNBC3770 M21_A05 expressed protein
hypot hetical protein hypot heti cal protein
M20_F02 PY01929 Me1_A06 AN7953. 2
M20_F01 M21_A07 ENSANGP00000019496
M20_E12 M21_A08 putative di pepti dase
conserved hypot heti cal uL36
M20_E11 protein M21_A09
hypot heti cal protein PREDI CTED: similar to
MO_E09 UMD2461. 1 MPL_DL1 | RIKEN cDNA 2310057NL5
hypot hetical protein hypot heti cal protein
Me0_E08 UMD2261. 1 M1 D12 CNK01610
hypot hetical protein acetyl ornithine
M20_E07 FGL0043. 1 Me1_g01 am not r ansf er ase
fruct ose-bi sphosphate hypot heti cal protein
M20_E06 al dol ase, putative Me1_EO03 CNBB1410
hypot hetical protein Hydr ophobe/ anphi phil e
M2O_E05 CNBH0310 M1 _E04 ef fI ux-1 HAEL
chaper one regul at or, hypot heti cal protein
M2o_E04 putative Me1_EO05 CNBGL810
. pepti dyl - Lys
M20_EO3 expressed protein M1 EO6 met al | oendopept | dase
M20_EO1 conserved hypot heti cal M21_EOQ7 unnaned protein product
protein
hypot hetical protein transl ation el ongati on
M20_D12 UMD3599. 1 M21_E08 factor
Hypot hetical protein hypot heti cal protein
Me0_D11 LOC393216 Mp1_E09 UMD2367. 1
retrotransposon protein, : :
MRO_ D10 putative, Ty3-gypsy MRl E1l hypot heti cal protein

sub-cl ass

UMD2347. 1
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putative peroxi somal

M20_D09 enoy! - CoA hydr at ase M21_E12 B- (1- 6) gl ucan synt hase
hypot heti cal protein
M20_D08 M21_FO01 UND3449. 1
hypot hetical protein PREDI CTED: similar to
M20_A03 DDB0186547 Me1_F02 | gE- bi ndi ng prot ei n
M20_A04 gl ut am ne synt het ase M21_FO5 Phosduci n-1i ke
hypot heti cal protein FAD dependent
M20_AO5 UMD5584. 1 Me1_FO3 oxi dor educt ase
hypot hetical protein hypot heti cal protein
M20_AD7 CAMD1200 Me1_FO7 AN5503. 2
hypot heti cal protein : : :
M20_A08 yp ANO245. g M21_FO8 m t ochondrion protein
M20_Al11l Acet oacet yl - CoA synt hase M21_FO09 gl ycine-t RNA | i gase
. hypot heti cal protein
M20_A09 unnaned protein product M21_F10 CNBGD540
hypot hetical protein hypot heti cal protein
MeO_A12 CNBA2150 Me1_F11 CNBC1760
conserved hypot heti cal
M20_B02 protein M21_F12 unnaned protein product
hypot hetical protein hypot heti cal protein
M20_BO1 Sf UNDRAFT 2856 Me1_C03 UMD2340. 1
ER to Col gi -
M20_BO03 transport-rel ated M1 @01 phosphc;lr: plAdT-PtarSaensI ocat
protein, putative 9
hypot heti cal protein hypot heti cal protein
Me0_B04 CANO1470 M1 _Go4 UMD3647. 1
hypot hetical protein hypot heti cal protein
M20_B05 UMD1708. 1 Me1_G05 UMD0262. 1
hypot heti cal protein hypot heti cal protein
Me0_B07 UMD5143. 1 M1 _Go6 CNBGL810
UDP- gl ucose
M21_All ENSANGP00000023984 M21_QG07 dehydr ogenase
hypot heti cal protein :
M21_Al12 CNBG1810 M21_Q08 unnaned protein product
putative
M21_BO1 drought -i nduced protein M21_Q09 Amvst - 1
DI
hypot heti cal protein PREDI CTED: similar to
Me1_BO2 UMD0707. 1 M1 _Gl1 dJ1184F4. 4
Tenporarily assigned m tochondrial carrier
M21_BO3 gene nane protein 308 Me1_Gl2 protein
transl ati on el ongati on hypot heti cal protein
Me1_Bo4 factor EF1-al pha Me1_Hol UMDO588. 1
hypot heti cal protein .
M21_BO5 UND5482. 1 M21_HO02 unnaned protein product
hypot heti cal protein
M21_B07 GA11496- PA M21_HO3 CNNO1470
hypot heti cal protein hypot heti cal protein
Me1_B08 CNBC2230 Me1_Ho4 UMD4724. 1
M21_BO09 hypot heti cal protein M21_HO5 unnaned protein product
M1 B10 K+ transporting ATPase M1 HO7 SPBC1198. 13c
Me1_B11 hypot hetical protein M21_HO8 acyl - CoA dehydr ogenase
M21_B12 hypot heti cal protein M21_H09 PREDI CTED: sinmilar to
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CNBG1810

M TF-2B protein

putative peptidase U32

Me1_C01 M21_HIO famly protein
. . hypot heti cal protein
M21_C03 hypot heti cal protein M21_H11 UMD0333. 1
. hypot heti cal protein
M1 _Co4 L10e protein M22_A09 UMD4112. 1
M21_C05 chor di n—vraerliz;tn(idlp;ot ein2 M22_A08 expressed protein
M21_CO06 trehal ose phosphoryl ase M22_All gl utam ne synt het ase
conserved hypot heti cal
M1_Co7 protein M22_A12
M21_CO08 conservepc: ohtyepior: heti cal M22_BO1 unknown protein
neiotic
M21_C1l1 Cyt ochrone B561 M22_B02 reconbi nation-rel at ed
protein
Protei n of unknown 50s ribosomal protein
Me1_C09 function DUF444 Me2_BO3 | 36
putative retrotransposon hypot heti cal protein
Me1_C12 protein Me2_B04 UMD2261. 1
M21_DO1 hypot hL‘JEI\EDIZCSa;)I7 p]': otein M22_BO05 unnaned protein product
M21_D02 hypot hL?r\Eolscgaglg plr otein M22_B07 acyl - CoA dehydr ogenase
hypot hetical protein hypot heti cal protein
Me1_Do3 Sar oDRAFT 0750 Me2_BO8 UMD6189. 1
MRl D04 hypotPet ) cal protein MR2_B09 MGCO7721 pr ot ei n
M21_DO5 unnaned protein product M22_B10 bet a- cat eni n
hypot heti cal protein Prot ei n of unknown
M1 D07 CNBK0320 M2_Bl1 function DUF444
PREDI CTED: similar to
M21_DO8 expressed protein Me2_B12 EH donmi n bi ndi ng
protein 1
M21_D09 hypot h&;«giglgr otein Me2_C01 transal dol ase
PREDI CTED: sinmilar to
M21_D10 M22_C03 chronosone 11 open
reading frane 24
M21 H12 hypot h&iES?,ngr otein M22_C04 transferase
peptidyl -Lys acetyl - CoA acetyl
M21_A02 met al | oendopepti dase M22_Q05 transferase
hypot heti cal protein acetyl - CoA acetyl
Me1_A10 CNBG1810 Me2_C06 transferase
ri bonucl eoti de reduct ase :
M21_BO6. smal | subuni t Me2_C07 unnaned protein product
Extracel | ul ar
el astinolytic hypot heti cal protein
Me1_C10 nmet al | opr ot ei nase Me2_008 UMD6399. 1
precur sor
. . related to
M21_D06 hypothetical protein M22_C09 hydr oxyproline-rich

LOC503590

gl ycopr ot ei n precursor
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RAB GDP- di ssoci ati on

M21_FO06 put ative hi stone M22_Cl11 i nhi bitor
GDP- f ucose HLH transcri ption
M21_E02 transporter-like protein Me2_Cl2 factor
gl ycer al dehyde- 3- phosphat :
M21_Q02 e dehydr ogenase Me2_DO1 al pha2 tubulin
(phosphoryl ati ng)
. gl ut at hi one
M21_Gl0 retrotransposon protein M22_D02 S transferase
cysKl, RSp0276;
M21_HO6 unnaned protein product M22_D04 probabl e cysteine
synthase A protein
hypot hetical protein
M22_A03 AN1479. 2 M22_D05 CcD45
M22_A04 MyC1 Me2_DO7 ORF K10
hypot hetical protein
M22_A05 AN7870. 2 M22_D08
hypot heti cal protein pr ot eophosphogl ycan
M22_A06 UMD5393. 1 Me2_Do9 ppg4
M22_A07 hypot hL?,\}[)'ZC4a6|1 p]': otein Me2_D10 chaperone regul at or
gl ycerol - 3- phosphat e
M22_H06 Me2_Di1 dehydr ogenase
Me2_D12 hypot hetical protein M2_Q07 conserved hypot heti cal
protein
secreted gl ycosyl conserved hypot heti cal
M22_E03 hydr ol ase Me2_co8 protein
peptidyl -Lys hypot heti cal protein
M22_E04 met al | oendopepti dase M22_Q09 CNBE0400
hypot heti cal protein
M22_EOQ5 GA18339- PA M22_Gl1 ANO144. 2
hypot heti cal protein isocitrate
M22_E06 UMD5559. 1 M22_Gl2 dehydr ogenase
Me2_EOQ7 expressed protein M22_HO1
M22_EO8 M22_H02 expressed protein
putative cyclic
pregnancy- associ at ed AMP- dependent protein
Me2_E09 gl ycoprotein 19 Me2_Ho3 ki nase regul atory
subuni t
hypot hetical protein
M22_E11 NED7210. 4 M22_H04
Mandel at e
M22_E12 M22_HO5 racemase/ nuconat e
| actoni zi ng enzyne
Me2_FO1 hypot hUeI\EDISCGa8|7 plr otein M22_HO7 unnaned protein product
M22_FO02 unnaned protein product M22_HO8 expressed protein
M22_FO03 unnaned protein product M22_HO09 t - SNARE
hypot hetical protein transl ation el ongati on
Me2_Fo4. CaOL9_4689 Me2_H10 factor 1 al pha
5- et hyl t et r ahydr of ol at e- . .
MR2_FO5 - homocyst ei ne MR2_ HL1 hypot hL?I\EDll‘:O%lB protein
met hyl t ransf erase :
M22_F09 PREDI CTED: similar to M22_H12
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CG3184- PA
M22_FO7 unnaned protein product M22_A01 conserved hypot heti cal
protein
el ectron transfer R
M22_FO8 f I avopr ot ei n- ubi qui none M22_A02 PD%%P%E%%;A mlar to
oxi dor educt ase protein
M22_F10 hypot ['ﬁ)'lg?lz lif otein M22_Al10 DNA- C5- met hyl t r ansf eras
’ e
acetyl - CoA hypot heti cal protein
Me2_F11 C-acetyl transferase Me2_BO6 CNBF2870
. . PREDI CTED: similar to
M22_F12 hypothetical protein MR2_ 002 Myosin Ib (Mosin I
al pha)
hypot hetical protein hypot heti cal protein
M2_eo1 UMD3993. 1 / M2_C10 CNBB2970
short chain
M22_@03 acettryaln-scfoeﬁr\ ;;gt yl M22_D06 dehydr ogenase/ r educt ase
of the rossmann fold
PREDI CTED: hypot heti cal
M22_@04 SPAC513. 07 M22_EQ02 protein XP 901406
hypot heti cal protein conserved hypot heti cal
M22_Q05 uwD5818. 1 M22_F06 protein
: nmei otic
M22_Q06 conservec: ohtyepior: heti cal M22_@02 reconbi nati on-rel ated
p protein
M22_Gl0 23S r RNA net hyl ase
FolwAl A7) (M3t AAA) cDNA Z& 33 10007 bl astx #4243}
seq No. horol ogy search seq No. honol ogy search
meiotic . .
ML3- 2_A04 reconbi nation-rel at ed ML3-2_C04 hypot hUe|\BDI4cga7|]_ plr otein
protein ’
ML3- 2_A05 cytoplasmprotein ML3-2_C06 conserved hypotheti cal
protein
hypot heti cal protein conserved hypot heti cal
ML3-2_A03 AN0188. 2 ML3-2_Q07 protein
Mi3-2_A0p |  "YPothelscal protein ML3- 2_C08 unknown
) phosphol i pi d-transl ocati ng ) hypot hetical protein
ML3-2_AD7 ATPase ML3-2_009 M09527. 4
Mi3-2_A0g |  "YPothetscal protein ML3-2_C10 LOCA96252 protein
ML3-2_A09 conser;)/fgt c;(gr essed ML3-2_Cl1l1 | | euci ne ami nopepti dase
) hypot heti cal protein ) ATP dependent RNA
ML3-2_A10 M06838. 4 ML3-2_Cl2 hel i case (Dbp9)
Succi nat e
muci n- associ at ed surface dehydr ogenase/ f unar at e
ML3-2_Al12 protei n ( MASP) M3-2 D01 | [ equct ase Fe-S protein
subuni t
al pha- 1, 2- mannosyl transfer PREDI CTED: simlar to
ML3-2_B01 ase ML3- 2_D03 tubulin
hypot hetical protein
ML3-2_B02 CNBAG410 ML3- 2_D04
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phosphogl ycer at e nut ase

Henol ysi n-type

ML3-2_BO3 (N ML3-2_DO05 | caj ci um bi ndi ng region
i ; class ||
ML3- 2_B04 hypothetical protein ML3-2_D06 |al dol ase/ adduci n donai n
UMD0700. 1 h
protein
5-met hyl t et rahydropt eroyl t
ML3-2_BO05 | ri gl ut amat e- - honocyst ei ne | ML3-2_D07 cytochronme P450
S- et hyl transf erase
hypot hetical protein hypot hetical protein
ML3-2_B06 ANO895. 2 ML3-2_D08 FQD4793. 1
serine/threonine
ML3-2_B07 protein ki nase ML3-2_D09 protein kinase with
W0 repeats
) gama-t ubul i n conpl ex ) TATA- box bi ndi ng
ML3-2_B09 conponent 3 (gcp-3) ML3-2_D10 protein
) hypot heti cal protein ) hypot hetical protein
ML3-2_B10 CNBC3770 ML3-2_D12 CNA02490
) hypot hetical protein ) hypot hetical protein
M.3-2_B11 UMD2411. 1 ML3-2_E01 CNBGA600
ML3-2_B12 unknown pr ot ei n m3-2_goz |9 167592424 rlff | XP_6656
ML3-2_C01 DUF914 dp?'rgleri‘ rr:‘enbr ane ML3-2_EO03 hypot hetical protein
ML3-2_C02 ML3- 2_E04 pepti daseo
hypot hetical protein
ML3-2_C03 ML3- 2_E05 CNBC6140
: : hypot hetical protein
ML3-2_F01 hypot heti cal protein ML3-2_E UMD1231. 1
hypot hetical protein
ML3- 2_F02 UND2859. 1 ML3- 2_E09 AFR538Cp
putative outer nmembrane gl yci ne
ML3- 2_FO03 protein probably involved ML3-2_EO06 |hydroxynethyltransferas
In nutrient e
bi ndi ng
ML3- 2_F04 ML3-2_E10
) hypot heti cal protein ) hypot hetical protein
ML3-2_F06 CNBB2410 M3-2_El1 CNBA7070
hypot heti cal protein transl ation el ongation
ML4_C08 CNBC5550 ML3-2_E12 factor la
Mat ur e
Lo parasite-infected
ML3-2_Q&01 PRED} iC;]I'Eg 5|r (Tt :eia; t12 PHD ML3- 2_F07 erythrocyte surface
ger p antigen (MESA) or
Pf EMP2
) ) hypot hetical protein
ML3-2_QR03 cytochrome P450 ML3- 2_F08 UMD0961. 1
CO30609: ABC-type
Fe3+- si der ophore transport hypot hetical protein
ML3-2_GD4 system pernease ML3-2_F09 CNBB1410
conponent
) hypot hetical protein )
ML3-2_Q05 CNBF2850 ML3-2_F10 NysRI |
. h hypot hetical protein
ML3-2_Q06 hypot hetical protein ML3-2_F11 UMD1870. 1
hypot hetical protein
ML3-2_Q07 GTP cycl ohydrol ase | ML3-2_F12 NCLO7296. 1
ML3-2_Q08 |rel ated to cytochrome P450 ML4_B04 NAD- speci fi c gl utamate
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3A7 dehydr ogenase
M3-2_qog | "YPothetical protein ML4_BO5 ENSANGP00000025869 )
) hypot heti cal protein hypot hetical protein
ML3-2_GL0 CNBE5060 ML4_B07 UMD1257. 1
PREDI CTED: similar to
) ; ; neuropilin 2 isoform2
ML3-2_Gl2 hypot heti cal protein ML4_BO08 precursor i sof orm
5
ML3-2_HO1| B-(1-6) glucan synthase | M4 _plo | Phenylal "jl”;ia”s‘z ammoni um
hypot heti cal protein gl ucose- 6- phosphat e
ML3-2_H02 CNBB1410 ML4_B09 i soner ase
ML3- 2_HO3 gl ucoany! ase ML4_B11 HZF-1
hypot heti cal protein F- box and WD donai n
ML3-2_Ho4 FGL0043. 1 ML4_B12 protein
ML3-2_HO05 extensin ML4_CO1
ML3- 2_HO6 hypotPetical protein ML4_C03 Bbs4 protein
. . . hypot heti cal protein
ML3-2_HO7 | inorganic di phosphatase ML4_C04 CNBLO530
ML3-2_HO09 expressed protein ML4_C05 unnanmed protein product
type XVI11 collagen | ong hypot hetical protein
ML3-2_HLO vari ant ML4_C06 CNL05210
ML3-2_H11 hypot hg\l:aggl%gr otein ML4_CO07 expressed protein
d ycer ophosphoryl
ML3-2_H12 ML4_C08 di ester
phosphodi est er ase
) : hypot hetical protein
ML3-2_A01 unnaned protein product ML4_C09 UMD2548. 1
) . regul ati on of amino
ML3-2_A02 transl at;ggt glrongatl on ML4_Cl1 aci d metabol i smrel at ed
protein
PREDI CTED: similar to
rho guani ne nucl eoti de
ML3-2_Al1 Mi4_C12 exchange factor 5
isoform1
ML3-2_B08 ML4_DO1 RAD9 honol og
macrol i de conserved hypot heti cal
ML3-2_C05 2' - phosphot r ansf er ase ML4_D02 protein
M3-2_poz | "YPothetical protein ML4_DO3 unknown
ATP- dependent Cl p hypot hetical protein
ML3-2_D11 prot ease, putative ML4_D04 UMD1834. 1
) put ati ve argonaute
ML3- 2_E08 ML4_DO5 protein
S . fruct ose-bi sphosphate
ML3- 2_F05 Oi binding protein ML4_DO7 al dol ase
) conserved hypot heti cal zinc finger protein 265
ML3-2_G02 protein ML4_D08 isoform?2
ML3-2_Gl1 ML4_DO09 unnaned protein product
ML3-2_HO08 aconit ase ML4_D10 Le. MFB2
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hypot heti cal protein

hypot hetical protein

ML4_AD3 CNBK3120 Mi4_D11 CND04530
ML4_A04 conservepc: ohtyeqor: heti cal ML4_D12 unnaned protein product
PREDI CTED: sinmilar to
sushi, von W11 ebrand : :
ML4_AO5 factor type A, EGF ML4_EO1 hypot ggglgags%ot ein
and pentraxi n domai n -
containing 1
. hypot hetical protein
ML4_A06 unnaned protein product ML4_EO3 UND5205. 1
hypot heti cal protein :
ML4_A07 CNBF3880 ML4_EO4 unnaned protein product
hypot heti cal protein ’ :
ML4_A08 CNBA3060 ML4_EO5 hypot hetical protein
hypot heti cal protein hypot heti cal protein
ML4_A09 CNBA5790 ML4_E06 CNBB1930
hypot heti cal protein subtilisin-like serine
ML4_ALL UMD6296. 1 ML4_E07 pr ot ease
. hypot hetical protein
ML4_Al12 unknown protein ML4_EOQ9 UND2758. 1
hypot hetical protein hypot hetical protein
M.4_BO1 CNBC2690 M4_E11 CNBL1620
hypot heti cal protein hypot hetical protein
ML4_B02 UMD5347. 1 Mi4_E12 CNBB2170
hypot hetical protein
ML4_B03 cytochrone P450 ML4_FO1 UMD3993. 1
subtilisin-like serine hypot hetical protein
ML5_B09 pr ot ease ML4_EO08 UMD0262. 1
. hypot hetical protein
ML5_B10 M3C81116 protein ML4_F02 CNBE4860
ML5_B11 m t ochondrion protein ML4_F03 transal dol ase
. PREDI CTED: similar to
ML5_B12 conservec: ohtyeqor: heti cal ML4_F04 m t ochondrial ribosonal
p protein S5
hypot heti cal protein hypot hetical protein
MLS_C01 UMD4251. 1 ML4_F05 FG03439. 1
. - . hypot heti cal protein
ML5_CO03 actin binding protein ML4_FO7 Mieg02001572
53 kda brgl-associ at ed
ML5_C04 | 4@ ns O?tjg'rtllj?ﬁze rotein ML4_FO08 factor b (actin-related
p P protein baf 53b)
RNA hel i case Gu - human hypot hetical protein
ML5_Q05 (fragnent) ML4_F09 CNBF3080
NAD- speci fic gl utamate conserved hypot heti cal
ML5_C06 dehydr ogenase ML4_F10 protein
N, N' - di acet yl chi t obi ose hypot hetical protein
ML5_Q07 phosphoryl ase ML4_F11 UMD0461. 1
ML5_C08 | MP dehydr ogenase ML4_F12 frizzled 10
hypot heti cal protein T-box transcription
ML5_C09 UMD4650. 1 ML4_G01 fact or
hypot heti cal protein hypot hetical protein
MLS_C11 CNBJ1910 ML4_C03 UMD0381. 1
| arge subunit ribosonal hypot heti cal protein
ML5_C12 protein L3 ML4_CG04 UMD0900. 1
ML5_D01 hypot heti cal protein ML4_Q05 expressed protein
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AN5036. 2

hypot hetical protein hypot hetical protein
ML5_D02 UMD0257. 1 ML4_G06 UMD3993. 1
hypot heti cal protein
ML5_DO03 unknown ML4_ Q07 ONBA5660
hypot hetical protein
ML5_D04 Cyt ochr ome P450 ML4_Q09 ANBST72. 2
ML5_DO5 Amvst -1 7 ML4_Gl1
conserved hypot heti cal hypot heti cal protein
ML5_Do7 protein ML4_G12 UMD3356. 1
chordin-rel ated protein 2 hypot hetical protein
ML5_D08 variant X ML4_HOL CNAO1550
ML5_DO09 OmpW ML4_HO02 expressed protein
: My2+ transport ATPase
ML5_D10 unnanmed protein product ML4_HO3 protein B
ML5_D11 hypothetical protein ML4_HO4 Exci nucl ease ABC
F- box domai n- cont ai ni ng hypot hetical protein
ML5_D12 protein ML4_HOS CNBA2060
| MP dehydr ogenase/ GWP hypot hetical protein
ML5_EO1 reduct ase ML4_HO7 UMD2750. 1
Vol t age- gat ed pot assi um hypot hetical protein
ML5_E03 channel beta-2 subunit ML4_HO8 AN1725. 2
hypot hetical protein hypot hetical protein
ML5_E04 DR 2144 ML4_H09 UMD5650. 1
ML5_EO5 m t ogen-acti vated ki nase ML4_H10 pre- m?NA splicing
act or
hypot hetical protein
ML5_EOQO7 AN9144. 2 ML4_H12
ML5_EO6 B- (1-6) glucan synthase ML4_H11 hypot hetical protein
hypot hetical protein
ML5_EO8 UMDO961. 1 ML4_AO01 14-3-3
hypot hetical protein
ML5_EO09 UND1988. 1 ML4_AO2
phosphori bosyl am noi m dazo
ML5_E11 | e- succi nocar boxani de ML4_A10 unnaned protein product
synt het ase Pur7
. hypot hetical protein
ML5_E12 unnanmed protein product ML4_B06 UMD1005. 1
ML5_FO1 hypot hetical protein ML4_C02 chaper one regul at or
hypot hetical protein PREDI CTED: similar to
ML5_F02 FQ00454. 1 ML4_C10 5- 3 exori bonucl ease
hypot hetical protein hypot hetical protein
ML5_F03 RHE_PA00024 ML4_D06 FQ08977. 1
conserved hypot heti cal hypot hetical protein
ML5_F04 protein ML4_E02 UMD4379. 1
hypot hetical protein
ML5_F05 UND4656. 1 ML4_E10
PREDI CTED: simlar to Short-chain
ML5_FO7 essential neiotic ML4_FO06 dehydr ogenase/ reduct ase
endonucl ease 1 honol og SDR
hypot hetical protein
ML5_FO08 CNB&R2750 ML4_(302 GA10904- PA
hypot heti cal protein hypot hetical protein
MLS_F09 CNBN1150 M.4_GLO M307936. 4
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hypot heti cal protein :
ML5_F10 UND0489. 1 ML4_HO6 chaperone, putative
: conserved hypot heti cal
ML5_F11 expressed protein ML5_A03 protein
hypot heti cal protein Hypot hetical protein
ML5_F12 CNBD2140 ML5_A04 F20D6. 11
hypot hetical protein Pept i dase T2,
ML5_G01 UMD1834. 1 ML5_A05 aspar agi nase 2
hypot hetical protein 1-acyl gl ycerol - 3- phosph
ML5_Q03 UMD6338. 1 ML5_A06 ate O acyl transferase
ML5_Q04 exopol yphosphat ase ML5_A07 ami no acid feature
. : : hypot hetical protein
ML5_Q06 m t ochondrion protein ML5_A08 DDRO188531
hypot heti cal protein acetyl - CoA acetyl
ML5_G05 UMD2897. 1 ML5_A09 transferase
ML5_Q07 Al pha anyl ase ML5_Al11 hypot heti cal protein
ML5_Q09 hypot heti cal protein ML5_A12 neutral protease III
. Hypot hetical protein
ML5_(Q08 LOC496252 protein ML5_BO01 NDACT. 1
Si gnal recognition .
ML5_Gl1 particle 54 kDa protein ML5_B02 pol ymer ase subunit PB2
hypot hetical protein hypot hetical protein
MLS_GL2 M306869. 4 ML5_BO3 UMD4650. 1
hypot hetical protein
ML5_HO02 ML5_B04 UND4739. 1
acetyl ornithine hypot hetical protein
ML5_HO3 am not r ansf er ase ML5_B07 CNBH1080
acetyl - CoA acetyl
ML5_HO1 transferase ML5_BO05 D-| act at e dehydr ogenase
i nt ernexi n neuronal
ML5_HO4 endopept i dase ML5_BO08 internediate fil anent
protein
UDP- N- acet yl gl ucosam ne--d .
ol i chyl - phosphat eN-acetyl g . Per oxi some.
ML5_HO5 ; ML5_H12 proliferator-activated
| ucosam nephgzphot ransfera receptor gamma
: : pr obabl e cyt ochrone
ML5_HO7 hypothetical protein ML5_A01 P450 nbnooxygenase -
UwmD2347. 1 f
mai ze
h NADH dehydr ogenase
ML5_HO8 unnaned protein product ML5_A02 sublnit 1
hypot heti cal protein transl ation el ongation
ML5_H09 UMD3449. 1 ML5_A10 factor EF1-al pha
hypot hetical protein
ML5_H10 ML5_B06 CNBAL650
vari abl e | ymphocyte
ML5_H11 GA13831- PA ML5_C02 receptor diversity
region
ML6_BO7 expressed protein ML5_C10 expressed protein
PREDI CTED: similar to
ML6_BO8 |putative aspartic protease ML5_DO6 het er ogeneous nucl ear
ri bonucl eoprotein
gl ycer al dehyde- 3- phosphat e hypot hetical protein
MLE_B09 dehydr ogenase ML5_ED2 UMD2928. 1
ML6_B10 hypot heti cal protein ML5_E10
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CNBC5320

hypot heti cal protein hypot hetical protein
ML6_B11 NCU00649. 1 ML5_F06 UMD2609. 1
hypot hetical protein
ML6_B12 AELO066Cp ML5_Q02 CNBI 1140
ML6_CO1 ATPas ML5_HO6 retrotransposon protein
hypot hetical protein
ML6_C03 ENSANGP00000012135 ML5_G10 UND0961. 1
gl ycerol - 3- phosphat e RAB GDP- di ssoci ati on
ML6_CD4 dehydr ogenase MLE_AO3 i nhi bi tor
hypot heti cal protein conserved hypot heti cal
ML6_C08 CNBNO640 ML6_AO4 protein
ML6_CO5 unnaned protein product ML6_A05
CO®0028: Thi am ne : :
ML6_CO6 pyrophosphat e-requiring ML6_A06 hypot hlf,\E[)'3C9a9|3 plr otein
enzymes )
. B- (1-6) glucan
ML6_CO7 expressed protein ML6_AO07 synt hase
. . unnaned protein
ML6_C09 Hsp70 fam |y protein ML6_A08 product
hypot hetical protein hypot hetical protein
ML6_C11 CNBE3610 ML6_A09 UMD0643. 1
ML6_C12 hypot hg\gglmgr otein ML6_All hypot hetical protein
hypot hetical protein
ML6_DO1 ORF1 ML6_A12 UND6301. 1
. . gl ycer al dehyde- 3- phosph
ML6_DO02 putative secreted protein ML6_BO1 ate dehydr ogenase
hypot heti cal protein fatty acyl coA
MLE_DO3 UMD0197. 1 MLE_B02 reduct ase
hypot heti cal protein hypot hetical protein
ML6_D04 UMD6274. 1 ML6_BO3 UMD2461. 1
. hypot hetical protein
ML6_DO5 bet a-tubulin ML6_B04 CNBAS100
hypot heti cal protein putitive | ysogenic
ML6_Do7 UMD5365. 1 ML6_BOS protein
rel ated to purine-cytosine hypot heti cal protein
MLE_D08 per nease MLE_H02 UWMD1258. 1
ML6_DO09 oxal at e decar boxyl ase ML6_HO3 phage protein-rel ated
ML6_D10 actin binding protein ML6_HO4 conserved hypot heti cal
protein
conserved hypot heti cal
ML6_D11 MFBC ML6_HO5 protein
hypot hetical protein hypot hetical protein
ML6_D12 UMD4849. 1 ML6_H06 CNBO1100
. hypot hetical protein
ML6_EO1 unnanmed protein product ML6_HO7 PY01929
. . . hypot hetical protein
ML6_EO3 | anti-proliferation factor ML6_HO8 UND3061. 1
ML6_EO4 I\IADI—IS(iebTI)r/](ijrto?:enase ML6_H09 hypot hetical protein
ML6_EO5 hypot h&éﬁgg‘lgr otein ML6_H10 expressed protein
} } } Hypot hetical protein
ML6_EO6 exo- 1, 3- bet a- gl ucanase ML6_H11 CBGI5274
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hypot heti cal protein hypot hetical protein
ML6_EO7 UMD4060. 1 ML6_H12 UMD0262. 1
: : serine/threoni ne ki nase
ML6_EOQ9 Hypot heti cal protein ML7_A03 receptor associ ated
LOC500318 :
protein
hypot heti cal protein gl yoxal oxidase
ML6_E11 MED193_06494 ML7_AO4 precursor
ML6_EO8 unnaned protein product ML7_A05 trehal ose phosphoryl ase
pol y(ADP) -ri bose
ML6_E12 ML7_A06 pol yrer ase
PREDI CTED: simlar to
ML6_FO1 Col | agen al pha 2(V) chain ML7_AQ7 hypot heti cal protein
precur sor
ML6 FO2 conserved hypot heti cal ML7 AO8 ORF216
- protein —
hypot hetical protein hypot hetical protein
ML6_F03 UMD2758. 1 ML7_AD9 UMD2546. 1
F-box protein
ML6_F04 pher onone recept or ML7_A12 famly-like
Bet a- hexosami ni dase hypot heti cal protein
ML6_F08 pr ecur sor ML7_BO1 UMD3728. 1
DNA- di rect ed RNA
ML6_FO05 ML7_Al1l pol ynerase || | argest
subuni t
hypot hetical protein hypot hetical protein
ML6_FO7 UMD1662. 1 ML7_B02 DDB0167175
ML6_FO09 ML7_B03 unnaned protein product
putative hypot heti cal protein
ML6_F10 aspartyl - prot ei nase ML7_B04 UMD0961. 1
hypot heti cal protein 7-transmenbrane
ML6_F11 UMD6149. 1 ML7_BO5 pher onone receptor Bar3
. hypot hetical protein
ML6_F12 |ConEC/ Rec2-rel ated protein ML7_BO7 AN7334. 2
ML6_Q01 hypot heti cal protein ML7_B08 hypothetical protein
- yp P - CNBA7100
ML6_AO1 hypotheti cal protein ML7_B09 hypot heti cal protein
— UMD2001. 1 - yp P
hypot hetical protein
ML6_A10 DDR0215686 ML7_B10 SPBC21B10. 05¢
chordin-related protein 2 S
ML6_BO06 variant IX ML7_B11 40 kDa cycl ophilin
ML6_C02 Cyt ochronme P450 ML7_B12 CGb146- PA
DI HYDROPYRI M DI NE :
ML6_C10 DEHYDROGENASE ( NADP+) ML7_C01 i gase
. hypot hetical protein
ML6_DO6 grrl protein ML7_C03 UMD1769. 1
ML6_EO2 ar gi ni nosucci nate | yase ML7_C04 unnaned protein product
PREDI CTED: sinmilar to
ML6_E10 ML7_C05 zinc finger protein 281
conserved hypot heti cal hypot hetical protein
MLE_F06 protein ML7_C06 UMD0900. 1
PREDI CTED: simlar to
ML6_ Q02 Col | agen al pha 2(V) chain ML7_C07 hypot hetical protein

precursor
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unnaned protein

ML6_G03 ML7_C08 pr oduct
M6 Q04 sl 10442 ML7 C09 hypot hetical protein
- - AN9524. 2
ML6_GO5 Conse“’%dr oypotheti cal ML7_C12 | Heat shock protein HSSL
ML6_G06 GA20808- PA ML7_DO1 Msl.1
hypot heti cal protein hypot hetical protein
ML6_GD7 CNBGD540 ML7_D02 UMD1941. 1
hypot hetical protein hypot hetical protein
ML6_GD8 UMD5205. 1 ML7_DO03 UMD4787. 1
ML6_GD9 hypotPet) cal protein ML7_C11 SPACL002. 08¢
. ’ hypot heti cal protein
ML6_GL0 hypot heti cal protein ML7_D04 CNBCB060
conserved hypot heti cal
ML6_Gl1 AALO75W) ML7_DO5 protein
hypot hetical protein hypot hetical protein
ML6_GL2 UMD5584. 1 ML7_Do7 CNBE0270
hypot heti cal protein PROBABLE GLYCI NE RI CH
ML6_HO1 UMD1258. 1 ML7_D08 PROTE! N
hypot hetical protein hypot hetical protein
ML7_G03 UMD089S. 1 ML7_D09 UMD1371. 1
ML7_GD4 hypothet Lcal protein ML7_DL0 | 1200016BLORi k prot ein
cl eavage and
ML7_Q05 pol yadenyl ati on specific ML7_D11 unnaned protein product
protein
Col gi to vacuol e : :
ML7_G07 transpor% related protein| M7.DI2 hypot heti cal protein
gl ycer al dehyde- 3- phosphat e B- (1-6) glucan
ML7_C06 dehydr ogenase ML7_E01 synt hase
ML7_Q08 LOC398631 protein ML7_EO3 expressed protein
hypot heti cal protein putative O antigen
ML7_QG09 CNBK3120 ML7_E04 pol yner ase
hypot heti cal protein PREDI CTED: simlar to
ML7_Gl1 UMD1355. 1 ML7_EO5 protein phosphatase 1
. hypot hetical protein
ML7_Gl2 unnaned protein product ML7_EO6 UMD1175. 1
ML7_HO1 ML7_EQ7 chitinase
hypot hetical protein hypot hetical protein
ML7_H02 UMD0018. 1 ML7_E08 Ca0L19. 4075
: : gl ycyl pepti de
ML7_HO3 hypot h,\?[;J'GCSaGIQ pé{ otein ML7_EOQ9 N-t et radecanoyl transf er
) ase
DNA replication origin hypot heti cal protein
ML7_H04 bi nding protein ML7_E11 UMD1098. 1
ML7_HO5 Ct;};tiodcor:'reodﬁtpe?ssg ML7_E12 unknown protein
met hi oni ne
ML7_HO8 ML7_FO1 ami nopepti dase
ML7_H09 ML7_FO02 putative protein
hypot hetical protein
ML7_H10 ML7_FO03 UMD1606. 1
ML7_H11 ML7_F04 hypot heti cal protein
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CNBA2340
hypot hetical protein
ML7_H12 ML7_FO7 LOC550008
: hypot hetical protein
ML7_A02 endopept i dase ML7_F08 MGD4882. 4
ML7_C02 hypot hL?l\BDIOC;EJIQ.plr otein ML7_F09 unknown protein
ML7_BO06 unnanmed protein product ML7_F11 g2431
PREDI CTED: similar to G
ML7_C10 putative PPR protein ML7_F12 protei n-coupl ed
receptor 158 i sof orm
. hypot hetical protein
ML7_A10 unknown protein ML7_Q01 ONKO1610
. hypot hetical protein
ML7_D0O6 heat shock protein ML7_@302 UND2609. 1
ri bosomal | arge subunit
subtilisin-like serine assenbly and
ML7_E02 pr ot ease ML7_GLO mai nt enance-rel at ed
protein
hypot hetical protein
ML7_F06 UMD1098. 1
S0lHA A cDNA 22 4XH1150) blastx Z &4
Seq No honol ogy search Seq No honol ogy search
VOW 1a_A01_M| PRED! ggeEE Simiar to |vowea_Fo7_M  Heat shock protein
DW 1a_001 protein kinase DW 6a_060 HSS1
MDW la_A02_M putative WD repeat MDW 6a_F08_M hypot hetical protein
DW 1a_005 protein DW 6a_064 UMD3198. 1
I\/%\A;lvllaa__%OEB_M hypot hetical protein NDS\/\;‘VG;BL—_':()O?G—M heat shock protein
MDW la_A04_M HSS1 MDW 6a_F10_M pyranose 2-oxi dase
DW la_022 DW 6a_080 |[ Tri chol oma nat sut ake]

MDW 1a_A05_M
DW 1a_034

het er okaryon
inconpatibility
protein HET-C

MDW 6a_F11 M
DW 6a_092

hypot hetical protein
UMD1749. 1

MDW la_A06_M

MDW 6a_F12_M

Heat shock protein

DW 1la_038 DW 6a_096 HSS1
MDW la_AO07_M HSS1 MDW 6a_@01_M sphi ngonyel i n
DW 1a_050 DW 6a_004 phosphodi est er ase
MDW 1la_A08_M MDW 6a_G02_M hypot hetical protein
DW la_054 DW 6a_017 UMD3191. 1
MDW la_A09_M MDW 6a_G03_M conserved hypot heti cal
DW la_066 DW 6a_021 protein
MDW la_Al0_M HSS1 MDW 6a_G04_M hypot hetical protein
DW 1la_070 DW 6a_033 UwMD2347. 1
MDW la_All M MDW 6a_Q05_M
DW 1a_ 082 DW 6a_ 037 SPACS6EA4. 06C
MDW la_Al12_M| hypothetical protein |[MDW6a_QG06_M sel ect:lfdons_i rtg at ed
DW 1la_086 uUMD5818. 1 DW 6a_049 protein

MDW 1a_BO1_M
DW 1a_009

unnaned protein
pr oduct

MDW 6a_G07_M
DW 6a_053

hypot heti cal protein
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MDW 1la_B02_M HSS1 MDW 6a_G08_M hypot hetical protein
DW la_013 DW 6a_065 CNBB4410
MDW 1la_B03_M MDW 6a_Q09_M ’ :
DW 1a 026 DW 6a_ 069 hypot heti cal protein
MDW la_B04_M| transcription factor |MDW6a_GlLO_M| hypothetical protein
DW 1a_030 AbaA DW 6a_081 UMD2098. 1
MDW la_B05_M : MDW 6a_Gl1_M hypothetical protein
DW 1a_ 042 al phal tubulin DW 6a_085 UMD2347. 1
MDW la_BO06_M| ATP-bi ndi ng cassette |MDW6a_Gl2_M
DW la_046 (ABC) transporter DW 6a_097
MDW la_BO07_M|conserved hypot heti cal [MDW6a_HO1 M Heat shock protein
DW 1la_058 protein DW 6a_012 HSS1
MDW 1a_B08_M MDW 6a_HO02_M hypot hetical protein
DW la_062 DW 6a_025 AN5499. 2
MDW la_B09_M| hypot hetical protein |MDW6a_HO03_M .
DW 1a_074 UMD2347. 1 DW 6a_029 expressed protein
MDW la_B10_M MDW 6a_HO04_M  Heat shock protein
DW 1a_078 DW 6a_041 HSS1
MDW la_Bl11 M MDW 6a_HO5_M
DW 1a_ 090 HSS1 DW 6a_ 045 chaper one
MDW la_Bl12_M HSS1 MDW 6a_HO6_M hypot hetical protein
DW 1a_094 DW 6a_057 UMD5579. 1
MDW la_CO01_M HSS1 MDW 6a_HO7_M  Heat shock protein
DW 1a_002 DW 6a_061 HSS1
MDW la_C02_M unnaned protein MDW 6a_H08_M ar gi ni nosucci nate
DW 1a_006 product DW 6a_073 synt het ase
meiotic
MDW 1a_C03_M MDW 6a_H09_M : h
DW1a 019 DW 6a 077 reconbi nati on-rel at ed
protein
MDW 1a_C04_M HSS1 MDW 6a_H10_M
DW 1a_023 DW 6a_089
MDW la_C05_M| hypothetical protein |MDW6a_Hl1l_M hypothetical protein
DW 1la_035 CNBF3470 DW 6a_093 UMD1296. 1
MDW 1la_C06_M MDW 6a_H12_M hypot hetical protein
DW 1la_039 DW 6a_101 uMD0714. 1
MDW 1la_CQ07_M . MDW 7a_A01_M
DW 1a_ 051 d ut am ne synt het ase DW 7a_ 001
MDW 1la_C08_M MDW 7a_A02_M hypot hetical protein
DW 1la_055 DW 7a_005 UMD1258. 1
MDW 1la_C09_M HSS1 MDW 7a_A03_M pol yadenyl at e- bi ndi ng
DW la_067 DW 7a_018 protein, putative
MDW 1la_Cl0_M MDW 7a_A04_M phenyl al ani ne amoni um
DWla 071 DW 7a_022 | yase
MDW la_Cl1_M - MDW 7a_A05_M hypot hetical protein
DW1a 083 | Chitinsynthetase Il | "hy2-"034 UMD4464. 1
MDW la_Cl2_M MDW 7a_A06_M  Heat shock protein
DW 1a_087 DW 7a_038 HSS1
nmei otic meiotic
%llag%ollgM reconbi nation-rel ated %77a5%057()_M reconbi nation-rel ated
— protein — protein
MDW 1a_D02_M MDW 7a_A08_M :
DW 1a 014 HSS1 DW 74054 endopept i dase
MDW 1a_D03_M transcriptional MDW 7a_A09_M Cans
DW la_027 regul atory protein DW 7a_066 p>p
MDW 1a_D04_M MDW 7a_A10_M
DW 1a_ 031 SPACS7AT. 12 DW 7a_ 070
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MDW la_DO5_M| hypot hetical protein |[MDW7a_All_M hypothetical protein
DW la_043 UwMD4971. 1 DW 7a_082 CNBL1000
MDW 1a_D06_M MDW 7a_Al12_M . .
DW 1a_ 047 DW 7a_ 086 hypot heti cal protein
MDW la_DO7_M . MDW 7a_B01_M
DW 1a 059 nRNA cat abol i sm DW 7a_009 HSS1
MDW la_DO8_M MDW 7a_B02_M hypot hetical protein
DW 1a_063 DW 7a_013 ANB771. 2
MDW 1a_D09 M MDW 7a_B03_M
DW la_075 DW 7a_026
MDW 1la_D10_M| hypothetical protein |MDW 7a_B04_M ornithine
DW l1a_079 UVD5120. 1 DW 7a_030 am not r ansf erase
MDW 1la_D11_M MDW 7a_B05_M .
DW 1a_091 HSS1 DW 7a_042 hexoki nase
MDW la_D12_M MDW 7a_B06_M  FAD/ FMN- cont ai ni ng
DW la_095 DW 7a_046 dehydr ogenases
MDW la_EO1_M MDW 7a_B07_M pyranose 2-oxi dase
DW 1a_003 DW 7a_058 |[ Tri chol oma nat sut ake]
MDW la_EO02_M MDW 7a_B08_M hypot hetical protein
DW 1a_008 DW 7a_062 UMD0296. 1
MDW 1la_EO03_M|endo- 1, 4- bet a- mannosi d |MDW 7a_B09_M .
DW 1a_020 ase DW 74 074 general am dase-C
MDW la_EO04_ M HSS1 MDW 7a_B10_M hypot hetical protein
DW 1a_024 DW 7a_078 UMD2998. 1
MDW la_EO5_M| hypothetical protein |MDW 7a_Bll_M ;
DW 1a 036 UMD2587. 1 DW 7a_090 hexoki nase
MDW la_EO6_M| hypot hetical protein |[MDW7a_Bl12_M HSS1
DW 1a_040 UMD6226. 1 DW 7a_094
MDW la_EQ7_M| 40S ri bosonal protein |MDW 7a_C01_M hypothetical protein
DW la_052 SO DW 7a_002 Uuwn4412. 1
MDW la_EO08_M MDW 7a_C02_M hypot hetical protein
DW 1a_056 DW 7a_006 CNBF3470
MDW la_EQ09_M ’ MDW 7a_C03_M hypot hetical protein
DW 1a_ 068 heat shock protein DW 7a_019 AN1812. 2
MDW la_E10_M HSS1 MDW 7a_C04_M  WD-repeat protein,
DW 1la_072 DW 7a_023 putative
MDW la_E11_M| hypothetical protein |MDW7a_C05_M hypothetical protein
DW la_084 Afulgl7610 DW 7a_035 UMD2347.1
MDW la_E12_M| hypot hetical protein |MDW 7a_C06_M .
DW 1a 088 UMD2098. 1 DW 7a_039 gl ucose oxi dase
MDW 1a_FO1_M MDW 7a_C07_M per oxi somal
— i HSS1 — i |hydrat ase- dehydr ogenas
DW la_011 DW 7a_051 e-epi mer ase (hde)
MDW la_F02_M MDW 7a_C08_M hypot hetical protein
DW la_016 DW 7a_055 FGL1602. 1
MDW la_FO03_M| hypothetical protein |MDW7a_C09_M hypothetical protein
DW la_028 UVD2347. 1 DW 7a_067 UMD2347. 1
MDW la_FO4_M| RAN protein binding |MDW7a_clo M  C0%2303: Choline
DW la 032 protein DW 74071 dehydrogenase and
— — rel ated fl avoproteins
MDW la_FO05_M| hypothetical protein |MDW7a_Cll_M :
DW 1a_ 044 UMD2347. 1 DW7a 083 | Metalloproteinase 9
MDW 1la_F06_M MDW 7a_Cl12_M hypot hetical protein
DW 1la_048 DW 7a_087 AN7549. 2

MDW 1a_FO7_M

MDW 7a_D01_M
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DW 1a_060 DW 7a_010
MDW 1a_F08_M MDW 7a_D02_M HSS1
DW 1la_064 DW 7a_014
MDW 1a_F09 M MDW 7a_D03_M .
DW 12076 DW 78027 G c-6-Pisomerase
MDW 1la_F10_M MDW 7a_D04_M
DW 1a_ 080 HSS1 DW 7a_ 031 HSS1
MDW la_F11 M MDW 7a_DO05_M hypot hetical protein
DW la_092 DW 7a_043 UwvD1304. 1
MDW la_F12_M MDW 7a_D06_M HSS1
DW 1a_096 DW 7a_047
MDW la_@01_M| hypothetical protein |[MDW 7a_D07_Mendo-1, 3(4)-beta-gluca
DW 1la_004 UwMD4511. 1 DW 7a_059 nase
MDW 1la_@02_M MDW 7a_D08_M
DW1a 017 HSS1 DW 7a_ 063 HSS1
MDW la_@03_M unnaned protein MDW 7a_D09_M
DW 14021 pr oduct DW7a 075 | ENSANGP00000003674
MDW la_@04_M| hypothetical protein |MDW 7a_D10_M hypothetical protein
DW la_033 CNBC3750 DW 7a_079 UWD3191. 1
MDW la_@G05_M| hypot hetical protein |[MDW7a_Dl11_M formin
DW la_037 UMD1849. 1 DW 7a_091
MDW la_G06_M| hypot hetical protein |[MDW7a_D12_ M HSS1
DW 1a_049 CNBK0320 DW 7a_095
MDW la_@07_M ’ . MDW 7a_EO1_M hypot hetical protein
DW 1a_053 protein ki nase DW 7a_003 UMD3198. 1
CO3x2183:

MDW la_GO8_M
DW 1a_065

MDW 7a_E02_M
DW 7a_008

Transcri pti onal
accessory protein

MDW 1a_GD9_M

vacuol ar ATP synt hase

MDW 7a_E03_M

transl ation el ongation

DW 1la_069 DW 7a_020 factor 2
MDW la_Gl0_M unnaned protein MDW 7a_EO04_M hypot hetical protein
DW la_081 pr oduct DW 7a_024 CNBC5320
MOW la_Gl1_M vacuol e protein, MDW 7a_EO5_M PREDI CTED: sinilar to
DW la_085 putative DW 7a_036 CG31439- PA
MDW la_Gl2_M LPD1 MDW 7a_EO06_M putative L-am noacid
DW la_097 DW 7a_040 oxi dase
MDW 1a_HO1_M| hydr oxynet hyl gl utaryl - |MDW 7a_EO07_M hypot hetical protein
DW la_012 CoA synt hase DW 7a_052 FQ09931. 1
. iotic
MDW la_HO02_M| conserved hypot heti cal |MDW 7a_E08_M MEro .
DW 1a_025 prot ei n Dw 7a_056 | "ecombination-related
protein
MDW 1a_HO03_M carboxylic acid MDW 7a_EQ09_M HSS1
DW 1a_029 transport protein DW 7a_068
MDW la_HO4_M HSS1 MDW 7a_E10_M 4-am nobutyrate
DW la_041 DW 7a_072 transam nase
MDW la_HO5_M : MDW 7a_E11_M hypothetical protein
DW 1a_045 MRNA cat abol i sm DW 7a_084 UMD2835. 1
MDW la_HO6_M LPD1 MDW 7a_E12_M hypot hetical protein
DW 1la_057 DW 7a_088 FQ08843. 1
MDW la_HO7_M HSS1 MDW 7a_FO1_M hypothetical protein
DW la_061 DW 7a_011 CNBE1430
MDW 1a_H08_M MDW 7a_F02_M
DW l1la_073 DW 7a_016
MDW 1a_HO09_M| Mannosyl - ol i gosacchari |MDW 7a_F03_M am no-aci d
DW la_077 de DW 7a_028 N-acetyl transferase
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al pha- 1, 2- mannosi dase
precur sor

MDW 1a_HL10_M

heat shock protein sks2

MDW 7a_F04_M

al phal tubulin

DW 1a_089 DW 7a_032

MDW la_Hl1l M MDW 7a_F05_M ATP dependent RNA
DW 1la_093 DW 7a_044 hel i case

MDW la_H12_ M HSS1 MDW 7a_F06_M hypot hetical protein
DW la_101 DW 7a_048 AN1812. 2

MDW 2a_A01_M MDW 7a_F07_M
DW 2a_001 DW 7a_060

MDW 2a_A02_M MDW 7a_FO08_M hypot hetical protein
DW 2a_005 DW 7a_064 UMD2347. 1

MDW 2a_A03_M MDW 7a_F09 M
DW 24018 HSS1 DW 74076 Dyp

NADP- speci fi c

MDW 2a_A04_M gl utamat e MDW 7a_F10_M ’ :

DW 2a_022 dehydr ogenase DW 7a_080 protein kinase
( NADP- GDH)

MDW 2a_A05_M|serine/threoni ne-prote [MDW 7a_F11_M Heat shock protein
DW 2a_034 in kinas DW 7a_092 HSS1

MDW 2a_A06_M| hypothetical protein |[MDW7a_F12 M Heat shock protein
DW 2a_038 CNBMD670 DW 7a_096 HSS1

MDW 2a_A07_M HSS1 MDW 7a_G01_M hypot hetical protein
DW 2a_050 DW 7a_004 SPAC694. 07¢

MDW 2a_A08_M HSS1 MDW 7a_@02_M conserved hypot heti cal
DW 2a_054 DW 7a_017 protein

MDW 2a_A09 M MDW 7a_G03_M conserved hypot heti cal
DW 2a_066 DW 7a_021 protein

MDW 2a_A10 M
DW 2a_070

di pepti dyl - pepti dase
and

tripeptidyl -peptidase
JEC21]

MDW 7a_G04_M
DW 7a_033

Heat shock protein
HSS1

MDW 2a_All M

heat shock protein

MDW 7a_GD5_M

hypot hetical protein

DW 2a_082 DW 7a_037 UMD0883. 1
MDW 2a_A12_M| ubiquitin activating |[MDW7a_Q06_M Heat shock protein
DW 2a_086 enzyne DW 7a_049 HSS1
MDW 2a_B01_M MDW 7a_@07_M probabl e carnitine
DW 2a_009 DW 7a_053 transport protein
nmei otic
MDW 2a_B02_M MDW 7a_QR08_M : At
DW 2a 013 DW 7a_065 reconbi nation-rel ated
protein
MDW 2a_B03_M MDW 7a_@09_M hypot hetical protein
DW 2a_026 DW 7a_069 UMD5831. 1
nmei otic
MDW 2a_B04_M MDW 7a_G10_M : At
DW 2a_030 DW 7a_0si | ecombi ot Eel el ated

MDW 2a_B05_M

MDW 7a_Gl1_M

response to

DW 2a_042 DW 7a_085 drug-rel ated protein
MDW 2a_B06_M| hypot hetical protein |[MDW7a_Gl2_M

DW 2a_046 AN3777.2 DW 7a_097
MDW 2a_B07_M| phenyl al ani ne anmoni um|{MDW 7a_H01_M

DW 2a_058 lyase DW 7a_012 chaper one

mei otic

MDW 2a_B08_M : h MDW 7a_HO02_M . :

DW 2a_ 062 reconbi B?gi gin;]r el at ed DW 74025 protein ki nase

MDW 2a_B09_M
DW 2a_074

sul fite reductase

MDW 7a_HO3_M

DW 7a_029

conserved hypot heti cal
protein
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MDW 2a_G06_M

MDW 2a_B10_M

DW 2a_049 DW 2a 078
NDW 2a_G07_M NDW 2a_B11_M
DW 2a_ 053 chaper one DW 2a_ 090"
NDW 2a_Q08_M NDW 2a_B12_M Hss1
DW 2a_065 DW 2a_094
NDW 2a_G09_M NDW 2a_001_M
DW 2a_069 DW 23007
NDW 2a_GL0_M NDW 2a_C02_M
DW 24081 chaper one DW 24_006
MDW 2a_GL1_M NDW 2a_003_M
DW 2a_ 085 DW 23019

MDW 2a_GlL2_M

HSS1 [ Pucci ni a
graminis f. sp.

MDW 2a_C04_M

heat shock

DW 2a_097 tritici] DW2a_023 |transcription factor 2
MDW 2a_HO1_M MDW 2a_C05_M

DW 2a_012 DW 2a_035
MDW 2a_H02_M MDW 2a_C06_M

DW 2a_025 DW 2a_039

serine

MDW 2a_HO3_M . MDW 2a_C07_M

DW 2a_029 car bo?ggg | dase DW 2a_051 HSS1

MDW 2a_H04_M

hypot hetical protein

MDW 2a_C08_M

DW 2a_041 DW 2a_055
MDW 2a_HO5_M MDW 2a_C09_M
DW 2a_045 DW 2a_067
MDW 2a_H06_M unnaned protein MDW 2a_C10_M .
DW 24057 pr oduct DW 2a_ 071 cytopl asmprotein
. . meiotic
— ’ — protein
MDW 2a_H08_M MDW 2a_C12_M hypot hetical protein
DW 2a_073 DW 2a_087 UMD6226. 1
nmei otic ; ;
MDW 2a_H09_M : hely MDW 2a_D01_M hypot hetical protein
DW2a 077 | Fecombination-related | "n o g1 UMD5293. 1
protein
MDW 2a_H10_M MDW 2a_D02_M hypot hetical protein
DW 2a_089 DW2a_014 UwMD2347. 1
MDW 2a_H11_M|seri ne/t hr eoni ne- pr ot e |[MDW 2a_D03_M | accase 1
DW 2a_093 in kinase DW 2a_027
MDW 2a_H12_M| Bet a-hexosani ni dase |MDW 2a_D04_M Hss1
DW2a_101 precursor DW 2a_031
MDW 3a_A01_M| hypothetical protein |[MDW2a_DO5_M related to nucleol ar
DW 3a_001 FG08843. 1 DW 2a_043 phosphoprot ei n
MDW 3a_A02_M HSS1 MDW 2a_D06_M
DW 3a_005 DW 2a_047
nmei otic
MDW 3a_A03_M MDW 2a_D07_M : ht
DW 3a 0186 DW 2a_059 reconbi nation-rel ated
protein
MDW 3a_A04_M MDW 2a_D08_M
DW 3a_022 DW 2a_063
MDW 3a_A05_M MDW 2a_D09_M
DW 34 034 DW 24075 SPAC23A1. 04c
MDW 3a_A06_M| hypot hetical protein |[MDW2a D10_M
DW 3a_038 AN0019. 2 DW 2a_079

MDW 3a_A07_M

HSS1

MDW 2a_D11_M
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DW 3a_050 DW 2a_091
MDW 3a_A08_M MDW 2a_D12_M HS1
DW 3a_054 DW 2a_095
MDW 3a_A09_M . . MDW 2a_EO01_M NAD- speci fic gl utamate
DW 3a_066 Ste20-like ki nase Don3 DW 2a_003 dehydr ogenase
MDW 3a_A10_M MDW 2a_E02_M HSS1
DW 3a_070 DW 2a_008
MDW 3a_All_M|transl ation el ongati on |[MDW 2a_E03_M
DW 3a_082 factor la DW 2a_020
MDW 3a_A12_M MDW 2a_E04_M
DW 3a_086 DW 2a_024
MDW 3a_B01_M h MDW 2a_EO05_M hypot hetical protein
DW3a 009 | Proteintransporter DW 2a_ 036 UMD2347. 1
MDW 3a_B02_M MDW 2a_E06_M .
DW 3a 013 HSS1 DW 2a_ 040 endopept i dase
MDW 3a_B03_M MDW 2a_EO7_M i nositol - 3- phosphate
DW 3a_026 DW 2a_052 synt hase
MDW 3a_B04_M unnaned protein MDW 2a_EO08_M hypot hetical protein
DW 3a_030 pr oduct DW 2a_056 UMD5549. 1
MDW 3a_B05_M MDW 2a_E09_M
DW 3a_042 chaper one DW 2a_068
MDW 3a_B06_M MDW 2a_E10_M .
DW 3a_046 DW 2a_ 072 Coat omer subunit delta
MDW 3a_B07_M _mei oti ¢ MDW 2a_E11 M :
DW 33 058 reconbi nati on-rel at ed DW 23 084 chaperone, putative
— protein -
VDWW 3a_B08_M VDW 2a_E12_M
DW 3a_062 DW 2a_088 gl ucoanyl ase
MDW 3a_B09_M MDW 2a_F01_M
DW 3a_ 074 chaper one DW 2a 011
MDW 3a_B10_M| pol yadenyl at e- bi ndi ng |MDW 2a_F02_M
DW 3a_078 protein DW 2a_016
MDW 3a_Bl11_M phenyl acetyl - CoA MDW 2a_F03_M
DW 3a_090 ligase DW2a 028 | Phosphate transporter

MDW 3a_B12_M

subtilisin-like serine

MDW 2a_F04_M

phosphoadenosi ne- phosp
hosul f at e synt hase

DW 3a_094 pr ot ease DW 2a_032 (PAPS) bi functi onal
enzyme

MDW 3a_C01_M HSS1 MDW 2a_FO5_Mtransl ation initiation
DW 3a_002 DW 2a_044 factor

MDW 3a_C02_M MDW 2a_F06_M spermni di ne synt hase
DW 3a_006 DW 2a_048 (spe-3)

MDW 3a_C03_M MDW 2a_F07_M conserved hypot heti cal
DW3a 019 Chaper one DW 2a_ 060 protein

MDW 3a_C04_M MDW 2a_F08_M
DW 34023 LPDL DW 24064 AALO7SVY

MDW 3a_C05_M MDW 2a_F09_M nucl eol ar GTP- bi ndi ng
DW 3a_035 DW 2a_076 protein 1

MDW 3a_C06_M MDW 2a_F10_M . :
DW 3a_039 DW 2a_080 hypot hetical protein

MDW 3a_C07_M HSS1 MDW 2a_F11 M
DW 3a_051 DW 2a_092

MDW 3a_C08_M MDW 2a_F12_M
DW 3a_055 DW 2a_096

MDW 3a_C09_M| ENTH donai n protein |MDW2a_Q01_M gl yoxal oxi dase
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DW 3a_067 DW 2a_004 precursor
MDW 3a_Cl10_M . . MDW 2a_(Q302_M
DW3a 071 Hsp70 fam |y protein DW 2a 017 HSS1
MDW 3a_Cl1_M . MDW 2a_(@R03_M putative al dehyde
DW 3a_083 expressed protein DW2a_021 | dehydrogenase ( NAD+)
MDW 3a_C12_M . MDW 2a_Q04_M
DW 3a_ 087 Chain A DW 2a_ 033
MDW 3a_D01_M MDW 2a_Q05_M
DW 3a_010 DW 2a_037
meiotic
MDW 3a_D02_M MDW 3a_Gl0_M : h
DW 3a 014 HSS1 DW 3a 081 reconbi nati on-rel at ed
protein
MDW 3a_D03_M MDW 3a_Gl1_M
DW 3a_027 | accase DW 3a_085
MDW 3a_D04_M MDW 3a_Gl12_Mtransl ati on el ongation
DW 3a_031 DW 3a_097 factor la
nei otic
MDW 3a_D05_M : : MDW 3a_HO01_M
DW 3a 043 reconbi nati on-rel at ed DW 3a 012 HSS1
protein
MDW 3a_D06_M MDW 3a_H02_M hypot hetical protein
DW 3a_047 chaper one DW 3a_025 AN1725. 2
MDW 3a_D07_M chitin synthase MDW 3a_HO3_M ATURPA
DW 3a_059 regul ator 2 DW 3a_029
MDW 3a_D08_M MDW 3a_H04 M .
DW 3a_063 DW 3a_041 heat shock protein

neiotic . .
MDW 3a_D09_M : hel MDW 3a_HO5_M carboxylic acid
DW 3a_075 reconbi nat i on-rel at ed DW 3a_045 transport protein
protein
MDW 3a_D10_M MDW 3a_H06_M Hss1
DW 3a_079 DW 3a_057
MDW 3a_D11_M . MDW 3a_H07_M
DW3a 091 phosphol i pase D DW 3a 061 cytochrone P450

MDW 3a_D12_M
DW 3a_095

putative cytoplasmc
met hi onyl t RNA
synt het ase

MDW 3a_HO8_M
DW 3a_073

MDW 3a_EO1_M

MDW 3a_H09 M

DW 3a_ 003 HSS1 DW 3a 077 HSS1

MDW 3a_E02_M transcription MDW 3a_H10_Mseri ne/ t hreoni ne-prote
DW 3a_008 cor epressor DW 3a_089 i n kinase

MDW 3a_EO03_M MDW 3a_H11_M ar gi ni nosucci nate
DW 3a_020 DW 3a_093 synt het ase

NADP- speci fi c

MDW 3a_E04_M MDW 3a_H12_M gl utamat e
DW 3a_024 DW 3a_101 dehydr ogenase
( NADP- GDH)
MDW 3a_EO5_M m t ogen- acti vat ed MDW 4a_A01_M HSS1
DW 3a_036 ki nase DW 4a_001
MDW 3a_E06_M HSS1 MDW 4a_A02_M COP9 si gnal osone
DW 3a_040 DW 4a_005 conpl ex subunit 1
MDW 3a_E07_M MDW 4a_A03_M
DW 3a_052 DW 4a_018
MDW 3a_E08_M MDW 4a_A04_M
DW 3a_056 DW 4a_022
MDW 3a_E09_M| hypot hetical protein |MDW4a_A05 M :
DW 3a_ 068 UMD1296. 1 DW 4a_ 034 menbrane protein

MDW 3a_E10_M

HSS1

MDW 4a_A06_M

hypot hetical protein
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DW 3a_072 DW 4a_038 UwmD2347. 1
MDW 3a_E11_M unnaned protein MDW 4a_A07_M
DW 3a_084 pr oduct DW 4a_050
MDW 3a_E12_M MDW 4a_A08_M .
DW 3a_088 DW 4a_054 heat shock protein
MDW 3a_F01_M MDW 4a_A09_M . .
DW3a 011 HSS1 DW 4a_ 066 hypot heti cal protein
MDW 3a_F02_M MDW 4a_A10_M
DW 3a_016 DW 4a_070
MDW 3a_F03_M MDW 4a_All M
DW 3a_028 DW 4a_082
MDW 3a_F04_M MDW 4a_Al2_M mal at e synt hase
DW 3a_032 DW 4a_086 protein
MDW 3a_F05_M SNF1 MDW 4a_B01_M
DW 3a_044 DW 4a_009
MDW 3a_F06_M MDW 4a_B02_M
DW 3a_048 phosphat e transporter DW 4a 013
MDW 3a_F07_M HSS1 MDW 4a_B03_M
DW 3a_060 DW 4a_026
MDW 3a_F08_M HSS1 MDW 4a_B04_M cl at hrin bindi ng
DW 3a_064 DW 4a_030 protein
MDW 3a_F09_M MDW 4a_B05_M
DW 3a_076 DW 4a_042
MDW 3a_F10_M chitin synthase MDW 4a_B06_M HSS1
DW 3a_080 regul ator 2 DW 4a_046
MDW 3a_F11_M MDW 4a_B07_M hypot hetical protein
DW 3a_092 chaper one DW 4a_058 ANS771. 2
MDW 3a_F12_M MDW 4a_B08_M
DW 3a_096 HSS1 DW 4a_062 HSS1
MDW 3a_G01_M|1- pyrroline-5-carboxyl |MDW4a_B09_M HSS1
DW 3a_004 at e dehydr ogenase DW 4a_074
MDW 3a_QR02_M MDW 4a_B10_M
DW 3a_017 DW 4a_078
MDW 3a_G03_M| NAD- speci fic gl utamate [MDW4a_Bl1l M chaper one
DW 3a_021 dehydr ogenase DW 4a_090 p
MDW 3a_@04_M| fumarate reductase MDW 4a_Bl12_M At - 1
DW 3a_033 DW 4a_094
MDW 3a_G05_M| hypot hetical protein |[MDW4a_C01_M . .
DW 3a 037 UMD2347. 1 DW4a 002 | hypothetical protein
MDW 3a_Q306_M MDW 4a_C02_M UDP- gl ucose
DW 3a_049 DW 4a_006 dehydr ogenase
MDW 3a_Q@07_M MDW 4a_C03_M hypot hetical protein
DW 3a_053 DW 4a_019 AN1912. 2
MDW 3a_@G08_M| Sphi ngosi ne- 1- phosphat |MDW 4a_C04_M HSS1
DW 3a_065 e |l yase DW 4a_023
MDW 3a_Q09_M : MDW 4a_C05_M
DW 34 069 heat shock protein 70 DW 4a_ 035 HSS1
MDW 4a_D04_M MDW 4a_C06_M hypot hetical protein
DW 4a_031 DW 4a_039 UwmD2476. 1
I\/%\A;‘v44aa__%0453_M FAD | i nked oxi dase %44a£%057fM | euci ne ami nopepti dase
MDW 4a_D06_M MDW 4a_C08_M
DW 4a_047 DW 4a_055
MDW 4a_D07_M P MDW 4a_C09_M hypot hetical protein
DW 4a_ 059 chitin deacetyl ase DW 4a_ 067 UMD1859. 1
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MDW 4a_D08_M| hypot hetical protein |[MDW4a_Cl0_M Heat shock protein
DW 4a_063 CNBB4410 DW 4a_071 HSS1
MDW 4a_D09_M MDW 4a_Cl1_M unnaned protein
DW 4a_075 DW 4a_083 pr oduct
MDW 4a_D10_M : MDW 4a_Cl2_M
DW 4a_079 Heat shock protein HSS1 DW 4a_087
MDW 4a_D11 M MDW 4a_D01_M
DW 4a_091 DW 4a_010
MDW 4a_D12_M MDW 4a_D02_M
DW 4a_095 DW 4a_014
MDW 4a_EO1_M| hypothetical protein |MDW4a_D03_M
DW 4a_003 UMD2347. 1 DW 4a_027
MDW 4a_E02_M MDW 4a_QR01_M
DW 4a_008 DW 4a_004
I\/%\A;‘v44aa_EOOZ3O_M %44a5c§127—M adenyl osucci nate | yase
MDW 4a_EO4_M MDW 4a_@03_M  Heat shock protein
DW 4a_024 DW 4a_021 HSS1
MDW 4a_EO05_M MDW 4a_Q04_M
DW 4a_036 DW 4a_033
MDW 4a_E06_M : MDW 4a_QR05_M
DW 4a_040 Heat shock protein HSS1 DW 4a_037
nRNA
MDW 4a_EQ7_M : MDW 4a_Q06_M
— 5 processi ng-rel at ed — e
DW 4a_052 prot ein DW 4a_049
MDW 4a_E08_M MDW 4a_@07_M  Heat shock protein
DW 4a_056 DW 4a_053 HSS1
MDW 4a_EO09_M| conserved hypot heti cal |MDW 4a_Q08_M
DW 4a_068 protein DW 4a_065
MDW 4a_E10_M MDW 4a_QR09_M
DW 4a_072 DW 4a_069
MDW 4a_E11_M put ative al dehyde MDW 4a_G10_M 4-am nobutyrate
DW 4a_084 dehydr ogenase ( NAD+) DW 4a_081 transam nase
MDW 4a_E12_M . MDW 4a_Gl1_M : :
DW 4a_088 heat shock protein DW 4a_085 casei n ki nase |
MDW 4a_F01_M MDW 4a_Gl2_M conserved hypot heti cal
DW4a_011 DW 4a_097 protein
MDW 4a_F02_M MDW 4a_HO01_M
DW 4a_016 DW 4a_012
MDW 4a_F03_M MDW 4a_H02_M unnaned protein
DW 4a_028 DW 4a_025 pr oduct
MDW 4a_F04_M . MDW 4a_HO3_M  Heat shock protein
DW 4a_ 032 Heat shock protein HSS1 DW 4a_ 029 HSS1
MDW 4a_F05_M MDW 4a_H04_M hypot hetical protein
DW 4a_044 DW 4a_041 UMD6226. 1
MDW 4a_F06_M AMP- dependent MDW 4a_HO5_Msubtilisin-like serine
DW 4a_048 synt het ase and | i gase DW 4a_045 pr ot ease
MDW 4a_FO07_M| hypot hetical protein |MDW4a_H06_M
DW 4a_060 UMD1056. 1 DW 4a_057
MDW 4a_F08_M| hypot hetical protein |MDW4a_HO7_M acetyl - CoA acetyl
DW 4a_064 CNBA3060 DW 4a_061 transferase
MDW 4a_F09_M| hypot hetical protein |MDW4a_HO8_M ep i
DW 4a_ 076 UMD6067. 1 DW 4a_ 073 @ c-6-P isonerase
MDW 4a_F10_M MDW 4a_H09_M hypot hetical protein
DW 4a_080 DW 4a_077 UMD1258. 1
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MDW 4a_F11_M

Dehydr ogenase

MDW 4a_H10_M

am nol evulinic acid

DW 4a_092 DW 4a_089 synt het ase

MDW 4a_F12_M : MDW 4a_H11_M hypot hetical protein
DW 4a 096 |Heat shock protein HSSLIWhy 44 093 CNBB4410

MDW 5a_B12_M : : MDW 4a_H12_M
DW 5a_ 094 hypot hetical protein DW 4a_ 101

MDW 5a_C01_M MDW 5a_A01_M Ustilago maydis 521
DW 5a_002 DW 5a_001 hypot hetical protein

MDW 5a_C02_M
DW 5a_006

transl ation el ongation
factor 2

MDW 5a_A02_M
DW 5a_005

Fi l obasidiella
neof or mans
1- pyrroline-5-carboxy
at e dehydr ogenase

MDW 5a_C03_M
DW 5a_019

MDW 5a_A03_M
DW 5a_018

MDW 5a_C04_M
DW 5a_023

MDW 5a_A04_M
DW 5a_022

Fil obasidiella
neof or mans heat shock
protein 70

MDW 5a_C05_M
DW 5a_035

hypot hetical protein
CNBC4700

MDW 5a_A05_M
DW 5a_034

Neur ospora crassa
strain OR74A

MDW 5a_C06_M
DW 5a_039

HSS1

MDW 5a_A06_M
DW 5a_038

Crypt ococcus
neof or mans var.
neof or mans JEC21

chronosone 7

MDW 5a_C07_M
DW 5a_051

20S pr ot easone subuni t

MDW 5a_A07_M
DW 5a_050

Fi | obasidiella
neof or mans expressed
protein

MDW 5a_C08_M
DW 5a_055

MDW 5a_A08_M
DW 5a_054

Aspergi |l us fum gatus
Af 293 hypot heti cal
protein

MDW 5a_C09_M
DW 5a_067

hypot hetical protein
CNK03180

MDW 5a_A09_M
DW 5a_066

Ustil ago maydi s 521
hypot hetical protein

MDW 5a_C10_M

MRNA cat abol i sm

MDW 5a_A10_M

Fil obasidiella
neof or mans heat shock

DW 5a_071 DW 5a_070 protein 70
MDW 5a_C11_M MDW 5a_Al11l_M
DW 5a_083 DW 5a_082
MDW 5a_Cl12_M MDW 5a_Al12_M Ustil ago nmaydi s 521
DW 5a_087 DW 5a_086 hypot hetical protein
nmei otic
MDW 5a_D01_M MDW 5a_B01_M . A
DW 5a 010 DW 5a_009 reconbi nation-rel ated
protein
NDW 5a_D02_M NDW 5a_B02_M el otic
DW5a 014 DW5a 013 reconbi nati on-rel at ed
— - protein
MDW 5a_D03_M MDW 5a_B03_M
DW 5a_027 DW 5a_026
MDW 5a_D04_M MDW 5a_B04_M
DW 5a_031 DW 5a_030
MDW 5a_D05_M MDW 5a_B05_M
DW 53043 HSS1 DW 5a_ 042 HSS1
MDW 5a_D06_M| hypot hetical protein |MDW5a_B06_M h .
DW 5a_047 CNBI 1650 DW5a 046 | hypothetical protein
MDW 5a_D07_M MDW 5a_B07_M hypot hetical protein
DW 5a_059 DW 5a_058 UMD2946. 1
MDW 5a_D08_M| hypot hetical protein |[MDW5a_B08 M Heat shock protein
DW 5a_063 CNK03180 DW 5a_062 HSS1
MDW 5a_D09_M| hypot hetical protein |MDW5a_B09_M tyrosine-tRNA |Iigase
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DW 5a_075 Af u8g05280 DW 5a_074

MDW 5a_D10_M| hypot hetical protein |MDW5a_B10_Mconserved hypot heti cal
DW 5a_079 uMp2287. 1 DW 5a_078 protein

MDW 5a_D11_M MDW 5a_B11_M
DW 5a_091 DW 5a_090

MDW 5a_D12_M| hypot hetical protein |MDW5a_F09_M heat shock protein 70,
DW 5a_095 FQ04793. 1 DW 5a_076 putative

MDW 5a_EO01_M MDW 5a_F10_M hypot hetical protein
DW 5a_003 DW 5a_080 UMD2347. 1

MDW 5a_EO02_M HSS1 MDW 5a_F11_M hypot hetical protein
DW 5a_008 DW 5a_092 UMD4022. 1

MDW 5a_EQ03_M MDW 5a_F12_M hypot hetical protein
DW 5a_020 DW 5a_096 CNBNO090

MDW 5a_EO4_M| hypot hetical protein |[MDW5a_Q&01_M hypothetical protein
DW 5a_024 UMD4792. 1 DW 5a_004 UMD1296. 1

MDW 5a_EO5_M MDW 5a_@02_M hypot hetical protein
DW 5a_036 DW 5a_017 AN8082. 2

MDW 5a_EO06_M HSS1 MDW 5a_G03_M hypot hetical protein
DW 5a_040 DW 5a_021 UMD2043. 1

MDW 5a_EQ07_M MDW 5a_Q04_M HSS1
DW 5a_052 DW 5a_033

MDW 5a_E08_M _meiotic MDW 5a_@G05_M hypot hetical protein
DW5a_056 | Fecombination-related | py 5o 37 LOCS53807

protein

MDW 5a_E09_M ’ : MDW 5a_Q06_M
DW 54068 hypot hetical protein DW 54049 HSS1

MDW 5a_E10_M MDW 5a_G07_M hypot hetical protein
DW 5a_072 DW 5a_053 CNBE4860

MDW5a_E11_M| hypothetical protein |MDWS5a Gog M9'Utam e truct oses6-p
DW 5a_084 UMD0662. 1 DW 5a_065 ani dot r ansf er ase

MDW 5a_E12_M MDW 5a_QG09_M Hss1
DW 5a_088 DW 5a_069

MDW 5a_F01_M MDW 5a_Gl0_M UDP- gl ucose
DW5a_011 DW 5a_081 dehydr ogenase

MDW 5a_F02_M MDW 5a_Gl1_M unnaned protein
DW 5a_016 DW 5a_085 pr oduct

MDW 5a_F03_M| hypothetical protein |MDW5a_Gl2_M hypothetical protein
DW 5a_028 CNN00100 DW 5a_097 CNBB4410

MDW 5a_F04_M HSS1 MDW 5a_HO01_M hypot hetical protein
DW 5a_032 DW 5a_012 UwMD2347. 1

MDW 5a_FO05_M| hypot hetical protein |MDW5a_HO02_ M
DW 5a_044 FG08843. 1 DW 5a_025

MDW 5a_F06_M

ar gi ni nosucci nat e

MDW 5a_H03_M

gl utam ne: fruct ose-6-p
hosphat e

DW 5a_048 synt het ase DW 5a_029 ani dot r ansf er ase

MDW 5a_F07_M HSS1 MDW 5a_H04_M hypot hetical protein
DW 5a_060 DW 5a_041 UMD4971. 1

MDW 5a_F08_M| hypot hetical protein |MDW5a_HO5_M| hypothetical protein
DW 5a_064 umD1834. 1 DW 5a_045 UwMD2897. 1

MDW 5a_H06_M HSS1 MDW 6a_B12_M hypot hetical protein
DW 5a_057 DW 6a_094 uUwMD0274. 1

MDW 5a_HO7_M| hypot hetical protein |MDW6a_CO01_M
DW 5a_061 UMD4971. 1 DW 6a_002

MDW 5a_H08_M| hypot hetical protein |[MDW6a_C02_M
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DW 5a_073 UMD3791. 1 DW 6a_006
MDW 5a_H09_M| hypot hetical protein |[MDW6a_CO03_M Heat shock protein
DW 5a_077 CNBE4860 DW 6a_019 HSS1
MDW 5a_H10_M| transcription factor |MDW6a_C04_M Heat shock protein
DW 5a_089 AbaA DW 6a_023 HSS1
cel lul ar response to
MDW 5a_H11_ M MDW 6a_C05_M gl ucose
DW 5a_093 DW 6a_035 starvation-rel at ed
protein
MDW 5a_H12_M MDW 6a_C06_M  Heat shock protein
HSS1 HSS1

DW 5a_101

DW 6a_039

MDW 6a_A01_M
DW 6a_001

Yarrow a |ipol ytica
chronmpbsone A of strain
CLI B122 of Yarrow a

MDW 6a_C07_M
DW 6a_051

Mpk 1

MDW 6a_A02_M
DW 6a_005

MDW 6a_C08_M
DW 6a_055

hypot heti cal protein
CNBI 2410

MDW 6a_A03_M
DW 6a_018

Ustil ago naydis 521
hypot heti cal protein

MDW 6a_C09_M
DW 6a_067

het er okar yon
incompatibility
protein HET-C

MDW 6a_A04_M

Ustil ago maydi s 521

MDW 6a_C10_M

Heat shock protein
HSS1

DW 6a_022 hypot hetical protein DW 6a_071
MDW 6a_A05_M| Ustilago maydis 521 |MDW6a_Cl1l_M hypothetical protein
DW 6a_034 hypot heti cal protein DW 6a_083 UMD2711.1

MDW 6a_A06_M
DW 6a_038

Fil obasidiella
neof or mans heat shock
protein 70

MDW 6a_C12_M
DW 6a_087

MDW 6a_A07_M
DW 6a_050

Ustil ago maydi s 521
hypot hetical protein

MDW 6a_D01_M
DW 6a_010

70 kDa heat shock
protein 2

MDW 6a_A08_M

Fi | obasidiella
neof or mans protein

MDW 6a_D02_M

DW 6a_054 Ki nase DW 6a_014
MDW 6a_A09_M| hypot hetical protein |MDWe6a_D03_M Pt Srtclnvg ;esgi“g:‘;loirngf
DW 6a_066 FGL0815. 1 DW 6a_027 Thnl: RGS
MDW 6a_Al10_M UDP- gl ucose MDW 6a_D04_M hypot hetical protein
DW 6a_070 dehydr ogenase DW 6a_031 UMD6423. 1
nmei otic
MDW 6a_Al1l_M MDW 6a_D05_M et
DW 6a_ 082 DW 6a_043 reconbi nation-rel ated
protein
MDW 6a_Al2_M MDW 6a_D06_M
DW 6a_086 DW 6a_047
MDW 6a_B01_M| hypot hetical protein |MDW6a_DO7_M hypothetical protein
DW 6a_009 UMD5584. 1 DW 6a_059 UMD2897. 1
MDW 6a_B02_M MDW 6a_D08_M cal ciumtransporting
DW 6a_013 DW 6a_063 ATPase
ER to Col gi
VDW 6a_B03_M . MDW 6a_D09_M N
DW 63026 Heat shock protein HSS1 DW 6a 075 tr ansg;)g: e{ gl at ed

MDW 6a_B04_M
DW 6a_030

MDW 6a_D10_M
DW 6a_079

pyruvat e ki nase

MDW 6a_B05_M
DW 6a_042

NADP- dependent
gl utamat e
dehydr ogenase ( NADP+)

MDW 6a_D11_M
DW 6a_091

hypot hetical protein
CNC05090

MDW 6a_B06_M

MDW 6a_D12_M

cytoplasmprotein

DW 6a_046 DW 6a_095
MDW 6a_B07_M mei otic MDW 6a_EO1_M putative protein
DW 6a_058 reconbi nati on-rel ated DW 6a_003 |ki nase/ endori bonucl eas
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protein

elrel

MDW 6a_B08_M . . MDW 6a_EO08_M hypot hetical protein
DW6a 062 | nypothetical protein |™ny s 056 M09717. 4
MDW 6a_B09_M MDW 6a_E09 M
DW 6a_074 DW 6a_068
nmei otic : :
MDW 6a_B10_M : hel MDW 6a_E10_M hypot hetical protein
DW 6a 078 | Feconbination-related \"ny g 075 UMD0465. 1
protein
MDW 6a_Bl1l_ M MDW 6a_E11_Mseri ne/ t hreoni ne-prote
DW 6a_090 DW 6a_084 in kinase
MDW 6a_E02_M MDW 6a_E12_M
DW 6a_008 DW 6a_088
MDW 6a_E03_M MDW 6a_F01_M . .
DW 6a_020 DW 6a_011 hypot hetical protein
MDW 6a_E04_M MDW 6a_F02_M
DW 6a_024 DW 6a_016
MDW 6a_E05_M . MDW 6a_F03_M
DW 6a_036 expressed protein DW 6a_028
MDW 6a_EO06_M P MDW 6a_F04_M hypot hetical protein
DW 6a_040 chitin deacetyl ase DW 6a_ 032 UMD2209. 1
MDW 6a_EO7_M| hypot hetical protein |MDW6a_FO5_M Heat shock protein
DW 6a_052 uMn0247. 1 DW 6a_044 HSS1
MDW 6a_F06_M
DW 6a_048
MDW 7a_HO04_M pepti dyl - prol yl MDW 8a_A05_M hypot hetical protein
DW 7a_041 cis-trans i sonerase DW 8a_034 CNBF4440
MDW 7a_HO5_M . MDW 8a_A06_M MSF nul ti drug
DW 7a_045 Heat shock protein HSS1 DwW 8a_038 transporter
MDW 7a_HO6_M| conserved hypot heti cal |MDW 8a_A07_M HSS1
DW 7a_057 protein DW 8a_050
MDW 7a_HO7_M MDW 8a_A08_M HSS1
DW 7a_061 DW 8a_054
MDW 7a_HO8_M| hypot hetical protein |MDW8a_A09_M ’ .
DW 7a 073 CNBB4410 DW8a 066 | hypothetical protein
related to
MDW 7a_H09_M - : MDW 8a_Al10_M
— A5 hydr oxyproline-rich — oA
DW7a_077 gl ycoprotein precursor Dw 8a_070
MDW 7a_H10_M . MDW 8a_Al11_M hypot hetical protein
DW 7a 08g |Heat shock protein HSS1\™hy aa 085 UMD2347. 1
MDW 7a_H11_M . MDW 8a_A12_M
DW 74093 Heat shock protein HSS1 DW 8a_ 086
MDW 7a_H12_M MDW 8a_B01_M del ta24(24-1) sterol
DW 7a_101 DW 8a_009 reduct ase
MDW 8a_A01_M| aryl -al cohol oxi dase |MDW 8a_B02_M
DW 8a_001 precur sor DW8a_013
MDW 8a_A02_M MDW 8a_B03_M .
DW 8a_ 005 DW 8a_026 RNA cat abol i sm
MDW 8a_A03_M MDW 8a_B04_M hypot hetical protein
DW 8a_018 DW 8a_030 CNBNO090
MDW 8a_A04_M MDW 8a_B05_Mal pha- 2, 8- syal yl t r ansf
DW 8a_022 DW 8a_042 erase ST8Sia- 1|11
ER to Gol gi
MDW 8a_C05_M MDW 8a_B06_M
DW 8a_ 035 DW 8a_ 046 ”a”SS?L: é{ﬁ' ated

MDW 8a_C06_M
DW 8a_039

MDW 8a_B07_M
DW 8a_058

hypot hetical protein
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MDW 8a_C07_M

MDW 8a_B08_M

DW 8a_051 chaper one DW 8a_062
MDW 8a_C08_M| hypot hetical protein |MDW8a_B09_ M . .
DW 8a_ 055 UMD1258. 1 DW8a 074 | VBC dommin protein
MDW 8a_C09 M el ongati on factor MDW 8a_B10_M SNF1
DW 8a_067 1- gamma (ef - 1- gamm) DW 8a_078
MDW 8a_Cl10_M MDW 8a_Bl11_M
DW8a 071 laccase DW 8a_ 090"
MDW 8a_C11_M HSS1 MDW 8a_B12_M
DW 8a_083 DW 8a_094
PREDI CTED: similar to
MDW 8a_Cl12_M M t ogen-acti vat ed MDW 8a_C01_M
DW 8a_087 protein ki nase ki nase DW 8a_002
ki nase 14
MDW 8a_D01_M| hypot hetical protein |MDW8a_C02_M HSS1
DW8a_010 LOC548946 DW 8a_006
MDW 8a_D02_M MDW 8a_C03_M .
DW8a 014 | anost erol synt hase DW 8a_ 019 per oxi dase
MDW 8a_D03_M| hypot hetical protein |MDW8a_C04_M HSS1
DW 8a_027 CaQ19. 6835 DW 8a_023
MDW 8a_D04_M| RAN protein binding |MDW8a_FO08 M  nitogen-activated
DW 8a_031 protein DW 8a_064 protein ki nase
: : N-acet yl gl ucosani ne- 6-
MDW 8a_DO05_M| hypot hetical protein |MDW8a_F09_M
DV Ba 043 | T CNBF1420 Dwga 076 | Phosphate deacetylase
- - (NagA)
MDW 8a_D06_M MDW 8a_F10_M
DW 8a_ 047 G ut amat e synt hase DW 8a_ 080 HSS1
MDW 8a_D07_M MDW 8a_F11_M .
DW 8a_059 HSS1 DW 8a_092 per oxi dase
MDW8a_Dog M| vesicle-mediated — y;mygs F12 M hypothetical protein
DW 8a_ 063 transport-rel ated DW 8a_ 096 UMD2869. 1
protein
MDW 8a_D09_M HSS1 MDW 8a_@01_M

DW 8a_075

DW 8a_004

MDW 8a_D10_M
DW 8a_079

prol yl oligopeptidase/
serine-type
endopept i dase/
serine-type peptidase

MDW 8a_G02_M
DW 8a_017

PREDI CTED: simlar to
gastric nucin

MDW 8a_D11_M

general transcription
factor spTFIIE al pha

MDW 8a_G03_M

DW 8a_091 subuni t DW 8a_021
MDW 8a_D12_M HSS1 MDW 8a_G04_M hypot hetical protein
DW 8a_095 DW 8a_033 AN1725. 2
MDW 8a_EO1_M honoseri ne MDW 8a_@05_M Hypot hetical protein
DW 8a_003 O acetyl transferase DW 8a_037 CBR06432
MDW 8a_EO02_M related to stress MDW 8a_G06_M o
DW8a_008 |response protein rdslp| Dw8a_049 pyranose 2-oxi dase
MDW 8a_EO03_M .. |MDWB8a_@07_M hypothetical protein
DW8a 020 | 20S proteasome subunit | "n g4 g53 CNBA3060
MDW 8a_EO4_M| fumarate reductase MDW 8a_G08_M unnaned protein
DW 8a_024 ( NADH) DW 8a_065 pr oduct
MDW 8a_EO5_M MDW 8a_QG09_M ;
DW 8a_036 chaper one DW 8a_069 d c-6-P i sonmerase
MDW 8a_E06_M| hypot hetical protein |MDW8a_ GLO M NA%FI"udtea{)neE{‘tdeem
DW 8a_040 UMD1219. 1 DW 8a_081 dehydr ogenase
MDW 8a_EO7_M| hypothetical protein |MDW8a_Gll_M AFL194Wp
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DW 8a_052 UMD2347. 1 DW 8a_085
MDW 8a_EO08_M ATP dependent RNA MDW 8a_Gl2_M
DW 8a_056 hel i case (Dhhl) DW 8a_097
MDW 8a_E09_ M . . MDW 8a_HO1_M .
DW 8a_ 068 hypot hetical protein DW 8a_012 pyruvat e ki nase

MDW 8a_E10_M
DW 8a_072

HSS1

MDW 8a_H02_M
DW 8a_025

gi bberel lin-induced
receptor-1like kinase
TMK

MDW 8a_E11_M

chromate ion

MDW 8a_HO3_M

HSS1

DW 8a_084 transporter DwW 8a_029
MDW 8a_E12_M MDW 8a_H04_M
DW 8a_ 088 EBNA-1 DW 8a_ 041 HSS1
MDW 8a_F01_M MDW 8a_HO5_M GTP- bi nding protein 1
DW8a_011 DW 8a_045 (g-protein 1)
oxogl utarate
MDW 8a_F02_M| hypot hetical protein |MDW8a_H06_M dehydr ogenase
DW 8a_016 FG03198. 1 DW 8a_057 |(succinyl-transferring

MDW 8a_F03_M
DW 8a_028

MDW 8a_HO7_M
DW 8a_ 061

rRNA i ntron-encoded
hom ng endonucl ease

MDW 8a_F04_M

PREDI CTED: sinilar to

MDW 8a_HO8_M

M t ogen-acti vat ed HSS1
DW 8a_032 protein ki nase ki nase Dw 8a_073
PREDI CTED: simlar to
MDW 8a_F05_M M t ogen- act i vat ed MDW 8a_H09_M HSS1

DW 8a_044

protein ki nase ki nase

DW 8a_077

MDW 8a_F06_M

PREDI CTED: similar to

MDW 8a_H10_M

NAD- speci fic gl utanmate

DW 8a_048 gastric mucin DW 8a_089 dehydr ogenase

MDW 8a_FO07_M HSS1 MDW 8a_H11_M hypot hetical protein
DW 8a_060 DW 8a_093 Th09. 211. 1950

MDW 9a_A09_M| hypot hetical protein |[MDW8a_H12_M
DW 9a_066 UMD2940. 1 DW 8a_101

MDW 9a_A10_M| hypot hetical protein |[MDW9a_ A0l M Prot ease-1 ( PRT1)
DW 9a_070 CNBGL750 DW 9a_001 protein, putative

MDW 9a_Al11_M| hypot hetical protein |MDW9a_A02_M related to Sl s2
DW 9a_082 CND02140 DW 9a_005 protein

MDW 9a_Al12_ M| hypot hetical protein |[MDW9a_A03_M hypothetical protein
DW 9a_086 uUMD2897. 1 DW9a_018 UMD2347. 1

MDW 9a_B01_M ubiquitin-protein MDW 9a_A04_M hypot hetical protein
DW 9a_009 i gase DW9a_022 UMD3198. 1

MDW 9a_B02_M MDW 9a_A05_M : .
DW 9a 013 DW 9a_034 F-box donmin protein

MDW 9a_B03_M

Heat shock protein HSS1

MDW 9a_A06_M

Cytopl asmi c
argi nyl -t RNA

DW 9a_026 DW 9a_038 synt het ase; Ydr341cp
ER to Gol gi P
MDW 9a_B04_M transport-rel at ed MDW 9a_A07_M pol yadenyl at e- bi ndi ng
DW 9a_030 p : DW 9a_050 protein, putative
protein
%992—%0452—'\/' QDE2 protein %ang%OSBIM hypot hetical protein
MDW 9a_B06_M| hypothetical protein |[MDW9a_ F12 M Heat shock protein
DW 9a_046 UwvD4971. 1 DW 9a_096 HSS1
MDW 9a_B07_M| conserved hypot heti cal |[MDW9a_Q(01_M
DW 9a_058 protein DW 9a_004
MDW 9a_B08_M| hypot hetical protein |[MDW9a_(02_M 70 kDa heat shock
DW 9a_062 UwvD3156. 1 DW9a_017 protein 2
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MDW 9a_B09_M

al phal tubulin

MDW 9a_G03_M

Heat shock protein

DW 9a_074 DW 9a_021 HSS1
MDW 9a_B10_M : MDW 9a_Q04_M hypot hetical protein
DWoa o7g |Heat shock protein HSS1|™h ' 033 M07210. 4
MDW 9a_B11 M . MDW 9a_@05_M . .
DW 9a_090 endopept i dase DW 9a_037 hypot hetical protein
meiotic
MDW 9a_Bl12_M MDW 9a_Q06_M : h
DW 9a_ 094 DW 9a_ 049 reconbi nati on-rel at ed
protein
MDW 9a_C01_M| hypot hetical protein |[MDW9a_Q(07_M hypothetical protein
DW 9a_002 UMD2597. 1 DW 9a_053 UMD0304. 1
MDW 9a_C02_M MDW 9a_@08_M  Heat shock protein
DW 9a_006 DW 9a_065 HSS1
NDW 9a_C03_M NDW 9a_G09_M el oti ¢
DW 94019 YLR151C DW 9a_ 069 reconbi nation-rel ated
protein
MDW 9a_C04_M MDW 9a_Gl0_M  Heat shock protein
DW 9a_023 DW 9a_081 HSS1
MDW 9a_CO05_M acetyl - CoA acetyl MDW 9a_Gl1_M hypot hetical protein
DW9a_035 transferase DW 9a_085 UMD3353. 1
MDW 9a_C06_M : MDW 9a_Gl2_M Heat shock protein
DWoa 039 |Heat shock protein HSS1\™hy\ 92 097 HSS1
MDW 9a_C07_M MDW 9a_HO1_M acetyl - CoA acetyl
DW 9a_ 051 gl ucoanyl ase DW 9a_ 017 transferase
MDW 9a_C08_M MDW 9a_HO02_M hypot hetical protein
DW 9a_ 055 SPBC19G7. 16 DW 9a_ 025 AN2467. 2
MDW 9a_C09_M MDW 9a_HO03_M .
DW 9a_ 067 DW 9a_029 heat shock protein
MDW 9a_Cl10_M| hypothetical protein |MDW9a_HO04_M hypothetical protein
DW9a_071 UMD1258. 1 DW9a_041 CNBB1930
MDW 9a_Cl1_ M cytochronme oxi dase MDW 9a_HO5_M conserved hypot heti cal
DW 9a_083 assenbly protein DW 9a_045 protein
MDW 9a_C12_M| hypot hetical protein |MDW9a_HO6_M . .
DW 9a_ 087 UMD4971. 1 DW9a 057 | hypothetical protein
MDW 9a_D01_M| hypot hetical protein |MDW9a_HO7_M ’ .
DW 9a_010 UMD4848. 1 DWo9a 061 | hypothetical protein
MDW 9a_D02_M MDW 9a_H08_M . .
DW9a 014 DW 9a 073 hypot hetical protein
MDW 9a_D03_M MDW 9a_HO09_M  Heat shock protein
DW9a_027 DW9a_077 HSS1

MDW 9a_D04_M
DW 9a_031

met hyl enet et r ahydr of ol
ate reductase-like
protein

MDW 9a_H10_M
DW 9a_089

Heat shock protein
HSS1

MDW 9a_D05_M

MDW 9a_H11l M

DW 9a_043 Heat shock protein HSS1 DW 9a_093 NO&
MDW 9a_DO06_M| hypot hetical protein |[MDW9a_ H12 M
DW 9a_047 CNBA2820 DW9a_101
MDW 9a_DO07_M| hypot hetical protein |MDW 10a_A01_
DW 9a_059 UMD3156. 1 MDW 10a_001
MDW 9a_D08_M . MDW 10a_A02_ sugar transporter
DW 9a_063 heat - i nduced catal ase MDW 10a_005 fam |y protein
MDW 9a_D09 M . MDW 10a_A03_| hypot hetical protein
DWoa 075 |Heat shock protein HSSL \\h\104 018 UMD0907. 1
. . meiotic
N%,\/vagaa_%l?()g_M hypot hgtN:nglmgr otein |MDW 1100a§A00242_ r econbi nat i on-r el at ed
— VDW — protein
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MDW 9a_D11_M . MDW 10a_AO05_| hypot hetical protein
DWoa 091 |eat shock protein HSS1\\my04 034 UMD4242. 1

MDW 9a_D12_M : MDW 10a_A06_|subtilisin-1ike serine
DW 9a_095 Heat shock protein HSS1 MDW 10a_038 pr ot ease

MDW 9a_EO1_M MDW 10a_AO07_| hypot hetical protein
DW 9a_003 MDW 10a_050 CNBK0820

MDW 9a_E02_M| hypot hetical protein |MDW 10a_A08_ ’ :
DW 9a_ 008 UMD1835. 1 MDW 10a_054 | Nypothetical protein

MDW 9a_E03_M MDW 10a_C09_ .
DW 9a_020 MDW 10a_067 per oxi dase

MDW 9a_EO05_M| hypot hetical protein |MDW 10a_Cl0_| hypothetical protein
DW 9a_036 CNBF3470 MDW 10a_071 UMD4759. 1

MDW 9a_E06_M orni thine MDW 10a_Cl11_| hypot hetical protein
DW 9a_040 am not r ansf erase MDW 10a_083 Uw4371. 1

MDW 9a_EO7_M . MDW 10a_C12_ .
DW 9a_ 052 Heat shock protein HSS1 NDW 10a_ 087 heat shock protein 70

MDW 9a_EO08_M| hypot hetical protein |MDW 10a_DO01_ .
DW 9a_056 M08270. 4 MDW 10a_010 QDE2 protein

MDW 9a_E09_M MDW 10a_D02_| hypot hetical protein
DW 9a_068 MDW 10a_014 M307606. 4

MDW 9a_E10_M| hypot hetical protein |MDW 10a_D03_ Heat shock protein
DW9a_072 CNBC3780 MDW 10a_027 HSS1

MDW 9a_E11_M| hypothetical protein |MDW 10a_D04_ t - SNARE
DW 9a_084 M300594. 4 MDW 10a_031

MDW 9a_E12_M putative aspartic MDW 10a_DO5_| hypot hetical protein
DW 9a_088 prot ease MDW 10a_043 CNBA7890

MDW 9a_F01_M| hypot hetical protein |MDW 10a_D06_ Heat shock protein
DW9a_011 CNBK2930 MDW 10a_047 HSS1

MDW 9a_F02_M| hypot hetical protein |MDW 10a_DO7_ Heat shock protein
DW9a_016 CNBC4700 MDW 10a_059 HSS1

MDW 9a_F03_M| hypothetical protein |MDW 10a_D08_| hypothetical protein
DW 9a_028 UVD0312. 1 MDW 10a_063 CNBB4410

MDW 9a_F04_M MDW 10a_DO09_| hypot hetical protein
DW 9a_032 MDW 10a_075 UMD2962. 1

MDW 9a_F05_M . MDW 10a_D10_| hypot hetical protein
DW9a 044 |Heat shock protein HSS1|\n'104 979 AN1915. 2

MDW 9a_F06_M| hypot hetical protein |MDW10a_D11_
DW 9a_048 UMD3062. 1 MDW 10a_091

MDW 9a_FO07_M : MDW 10a_D12_| hypothetical protein
DWoa 060 |Heat shock protein HSSL ymn'q04 095 UMD0348. 1

MDW 9a_F08_M o MDW 10a_EO1
DW 9a_064 chi tinase MDW 10a_003

MDW 9a_F09_M| hypot hetical protein |MDW 10a_E02_ :
DW 9a_ 076 CNBL1190 MDW 10a_ 008 hexoki nase

MDW 9a_F10_M Heat shock protein HSS1 MDW 10a_E03_ rocessinEN—Ar el at ed
DW 9a_080 p MDW 10a_020 | P 9

protein
meiotic

MDW 9a_F11_M . MDW 10a_E04_ . A
DW 9a_ 092 Heat shock protein HSS1 NDW 10a_ 024 reconbi g?glt ginnr el ated

MDW 10a_A09_ Heat shock protein MDW 10a_EO5_| hypot hetical protein

MDW 10a_066 HSS1. MDW 10a_036 AN6124. 2

MDW 10a_A10_| hypothetical protein |MDW 10a_E06_ K

MDW 10a_ 070 CNB01100 MDW 10a_040 | heat-induced catal ase

MDW 10a_Al1_ MDW 10a_EO7_| hypot hetical protein

MDW 10a_082 transporter MDW 10a_052 UMD1098. 1

- 268 -




MDW 10a_Al2_ MDW 10a_EO08_
MDW 10a_086 MDW 10a_056
MDW 10a_B01_| hypothetical protein |MDW 10a_EO09_| hypothetical protein
MDW 10a_009 UMD2899. 1 MDW 10a_068 MG11100. 4
MDW 10a_B02_| hypothetical protein |MDW 10a_E10_ Heat shock protein
MDW 10a_013 UMD1258. 1 MDW 10a_072 HSS1
MDW 10a_B03_ MDW 10a_E11_| Heat shock protein
MDW 10a_026 MDW 10a_084 HSS1
MDW 10a_B04_ | hypothetical protein |MDW 10a_E12_|NAD- specific gl utamate
MDW 10a_030 FG00659. 1 MDW 10a_088 dehydr ogenase
MDW 10a_BO5_| hypothetical protein |MDW 10a_FO01_ .
NDW 10a_ 0472 UMD6226. 1 MDW 10a 011 | heat-induced catal ase
MDW 10a_B06_| hypot hetical protein |[MDW 10a_FO02_| hypothetical protein
MDW 10a_046 uUuwn4371. 1 MDW 10a_016 uwp4080. 1

. . iotic
MDW 10a_B07_| hypothetical protein |MDW 10a_Gl2_ Ml o _
MDW 10a_ 058 UMD1032. 1 NDW 10a_ 097 | " ecombi gfg't on-r elated
MDW 10a_B08_ . MDW 10a_HO1_ pol ysacchari de
MDW 10a_062 |H€at shock protein HSSL\\\myu105 015 synt hase
MDW 10a_B09_ : MDW 10a_HO02_| Heat shock protein
MDW 10a_074 | Neat shock protein 60 \\my10a 025 HSS1
MDW 10a_B10_ . MDW 10a_H03_ Heat shock protein
MDW 10a_078 QDE2 protein NDW 10a_ 029 HSS1
MDW 10a_Bl11_| Ul snRNP 70K protein |MDW 10a_HO4_| hypothetical protein
MDW 10a_090 (short form MDW 10a_041 UMD1624. 1
MDW 10a_B12_ . MDW 10a_HO5_ Heat shock protein
MDW 10a_094 |Heat shock protein HSSL\\ 104 045 HSS1
MDW 10a_C01_| 19 kDa protein having |MDW 10a_HO6_| hypothetical protein
MDW 10a_002 G X-X-X-Q X-Wnot i f MDW 10a_057 CNBE5260
MDW 10a_C03_ DyP MDW 10a_HO7_| hypot hetical protein
MDW 10a_019 MDW 10a_061 Uuwn4452. 1
MDW 10a_C04_ | conserved hypot heti cal |MDW 10a_H08_
MDW 10a_023 protein MDW 10a_073
MDW 10a_CO05_ h . MDW 10a_HO9_| hypot hetical protein
MDW 10a_035 | hypothetical protein |\mu'10a 977 UMD2461. 1
MDW 10a_CO06_ | hypot hetical protein |MDW 10a_H10_ Heat shock protein
MDW 10a_039 UMD4612. 1 MDW 10a_089 HSS1
MDW 10a_CO07_ | NAD- speci fic gl utamate |[MDW 10a_H11_ Heat shock protein
MDW 10a_051 dehydr ogenase MDW 10a_093 HSS1
MDW 10a_C08_ . MDW 10a_H12_
MDW 10a_055 Heat shock protein HSS1 MDW 10a_101
MDW 10a_FO03 ; . MDW 1l1a_A01
NDW 10a_ 028 hypot hetical protein MDW 114001
MDW 10a_FO04_ | conserved hypot heti cal |MDW 11la_A02_ Heat shock protein
MDW 10a_032 protein MDW 11a_005 HSS1
MDW 10a_F05_| hypothetical protein |MDW 1la_A03_| hypothetical protein
MDW 10a_044 M306849. 4 MDW 11a_018 CNBE1860
MDW 10a_FO06_ | hypothetical protein |MDW 1la_A04_
MDW 10a_ 048 CNBO1100 MDW 114 022 |9! ycogen phosphoryl ase
MDW 10a_FO7_ MDW 11a_A05_ . )
MDW 10a_ 060 Mpk1 NDW 11a_ 034 hypot heti cal protein
MDW 10a_F08_ . MDW 11la_A06_ Heat shock protein
MDW 10a_064 |H€at shock protein HSSL\y\my 144938 HSS1
MDW 10a_F09_| hypothetical protein |MDW1la_AQ07_ . .
MDW 10a_ 076 UMD2051. 1 MDW 11a 050 | Nypothetical protein
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MDW 10a_F10_| hypothetical protein |[MDW1lla AO08_| hypothetical protein
MDW 10a_080 UMD2835. 1 MDW 11a_054 Uw1715.1
MDW 10a_F11_| hypothetical protein |MDW 1la_A09_
MDW 10a_092 CNBD2240 MDW 11a_066
MDW 10a_F12_ _mei oti ¢ MDW 11a_A10_| hypot hetical protein
MDW 10a_096 | " €conbi Bfg't on-r elated |\nv114 070 UMD2623. 1
MDW 10a_@®01_| hypothetical protein |MDW1lla_All_| hypothetical protein
MDW 10a_004 CNBK2060 MDW 11a_082 UMD1183. 1
tromal
MDW 10a_G02_ S . MDW 11a_ A12 : .
MDW 10a_017 membr agf;)tazis(r)]m at ed MDW 11a_086 hypot heti cal protein
MDW 10a_@03_| hypothetical protein |MDW1la_BOl_| hypothetical protein
MDW 10a_021 CNBC4250 MDW 11a_009 UMD0335. 1
MDW 10a_Q@04_ | sequence simlarity to |[MDW 1la_B02_ Heat shock protein
MDW 10a_033 yeast MALR protein MDW 11la_013 HSS1
MDW 10a_@05_ pol ysacchari de MDW 11a_B03_ Heat shock protein
MDW 10a_037 synt hase MDW 11la_ 026 HSS1
MDW 10a_G06._ byP MDW 11a_B04_ NA%'T'U({?&(’;M
MDW 10a_049 MDW 11a_030 dehydr ogenase ( NADP+)
MDW 10a_Q07_ . . MDW 11a_BO05_ Heat shock protein
MDW 10a_053 | hypothetical protein |\ymu'114 047 HSS1
MDW 10a_@08_| hypothetical protein |[MDW1lla B06_| hypothetical protein
MDW 10a_065 SPAPB18E9. 04c MDW 11a_046 AN2366. 2
MDW 10a_@09_| hypothetical protein |MDW1la_B07_ Heat shock protein
MDW 10a_069 CNBK2580 MDW 11a_058 HSS1
MDW 10a_Gl10_ . MDW 11a_B08_ Heat shock protein
MDW 10a_ogi |H€at shock protein HSSL\\mu'114 065 HSS1
MDW 10a_Gl11_ ATP dependent RNA MDW 11la_B09_| hypothetical protein
MDW 10a_085 hel i case MDW 11la_074 UMD5365. 1
MDW 1la Cl2_ pol ysacchari de MDW 1l1la_B10_ ’ .
MDW 11a_ 087 synt hase MDW 11a_ 078 | hypothetical protein
MDW 1la_DO1_ MDW 1la_Bl11_| hypothetical protein
MDW 11a_010 chaper one MDW 11a_090 CNBL1190
NADH- ubi qui none

MDW 11la_DO02 : MDW 11la_B12 :

— 1P hexoki nase — o | oxidoreductase 30.4
MDW 11a_014 MDW 11a_094 kDa subuni t

mandel at e

MDW 11a_DO03 MDW 11a_C01

— o5 racenmase/ muconat e — transporter
MDW 11a_027 I act oni zi ng enzyme MDW 11a_002
MDW 1la_DO4_ . MDW 11la_C02_ Heat shock protein
MDW 11a_ 031 |Heat shock protein HSSL\ 114 006 HSS1
MDW 11la_DO5_ MDW 11a_CO03_| hypot hetical protein
MDW 11a_043 MDW 11a_019 UMD1056. 1
MDW 11a_D06_ ’ : MDW 11la_C04_
MDW 11a_047 protein ki nase MDW 11a_023
MDW 1la_DO7_ . MDW 11la_CO5_ Heat shock protein
MDW 11a_ 059 per oxi dase MDW 11a_ 035 HSS1
MDW 11la_DO8 | hypothetical protein |[MDW1la_C06_ h .
MDW 11a_063 UMD2991. 1 MDW 11a_ 039 | hypothetical protein
MDW 11a_D09_ : . MDW 11a_CO07_| phosphoenol pyruvate
MDW 11la 075 hypot heti cal protein MDW 1la_ 051 car boxyki nase
MDW 1la_D10_ Prot ease-1 (PRT1) MDW 11la_C08_ Heat shock protein
MDW 11a_079 protein MDW 11a_055 HSS1
MDW 11a_D11_| hypothetical protein |MDW 1la_C09_ Heat shock protein
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MDW 11a_091 UMD4971. 1 MDW 1l1a_067 HSS1
GBA4. USTMA Guani ne : :
MDW 1la_D12_| nucl eotide-binding [MDW1ia Clo_| SGrinelthreonine
MDW 11a_095 protein al pha-4 MDW 11a_071 g | d Ukb1
subuni t -relate

MDW 11a_EO1 . . MDW 11a_C11_
MDW 11a_003 hypot hetical protein MDW 114083 SNF1
MDW 1la_EO2_| hypothetical protein |[MDW1la E10 | hypothetical protein
MDW 11a_008 F@08843. 1 MDW 1l1la_ 072 uwo4371. 1
MDW 1la_ EO03_ MDW 11la_E11_| hypot hetical protein
MDW 11a_020 MDW 11a_084 CNBD2760
MDW 1la_EO4_ : MDW 1la_E12_| hypothetical protein
MDW 11a 024 | heat-induced catalase \\mv 114 088 CNBF3470
MDW 11a_EO5_ _meiotic MDW 11a_FO1_| hypothetical protein
MDW 11a 036 | " €cOmDi Bfg't on-related \'now1ia 011 UMD2347. 1
MDW Lla_EO6_| ..o ﬁ't iogin?rel ated |MDW1la FO2_|conserved hypot heti cal
MDW 11a_040 protein MDW 1l1la_ 016 protein
MDW 1la_EO7_ : MDW 11la_F03_ Heat shock protein
MDW 11a_052 expressed protein MDW 11a_028 HSS1
MDW 11la_EO08_ : MDW 1la_F04_| Heat shock protein
MDW 11a 056 |H€at shock protein HSSL\\rmu'114 037 HSS1

. . iotic
MDW 11la_EQ9_| hypothetical protein |MDW 1lla_FO5_ MELo .
MDW 11a_068 CNBGL750 MDW 11a 044 | F€comDi gfg't on-r el ated
MOW 1la_Gl1_ . . MDW 11la_FO06_| hypot hetical protein
MDW 11a 085 | hypothetical protein \\my1q4 048 CNBB4410
MDW 1la Gl2_ MDW 11a_FO07_|conserved hypot heti cal
MDW 11a_097 chaper one MDW 11a_060 protein
MDW 11la_HO1_| hypothetical protein |MDW 1la_F08_
MDW 1l1la 012 FGL1516. 1 MDW 1l1la_ 064
MDW 1la HO2_ | hypothetical protein |[MDW1la_ F09_ baggflnaf ; glna?fed
MDW 11a_025 CNBI 1450 MDW 11a_076 9T

protein
MDW 11la_HO3_ acetyl - CoA acetyl MDW 1la_F10_ chaper one
MDW 11la 029 transferase MDW 11a_080 p
MDW 1la_HO4_|transl ation el ongation |MDW 1la F11_
MDW 11a_ 041 factor la MDW 114097 cytochrome PA50
MDW 11la_HO5_ . MDW 11la_F12_|conserved hypot heti cal
MDW 11a_045 |Heat shock protein HSSL\\my 115 906 protein
MDW 11la_HO6_ | phenyl al ani ne anmoni um|{MDW 11a_Q01_ Heat shock protein
MDW 11a_057 | yase MDW 11a_004 HSS1
MDW 11la_HO7_ . MDW 11la_@02_| hypot hetical protein
MDW 11a_ 061 |t shock protein HSSL\\mu'114 017 CNBMD230
MDW 11la_HO8 : : MDW 11la_@03
MDW 11a 073 | RINGfinger protein |\ymy 114 921
MDW 11la_HO9_ . MDW 11la_@04_| hypot hetical protein
MDW 11a_ 077 |Teat shock protein HSSL\\my 114 933 UMD3680. 1
MDW 11la H10_| hypothetical protein |[MDW1la_ Q05_ h .
MDW 11a_089 UMD5643. 1 MDW 11a_ 037 | hypothetical protein
phosphoadenosi ne- phosp
MDW 1la_ H11_ hosul f at e synt hase MDW 1la_G06_ cal nexin
MDW 11a_093 (PAPS) bi functional MDW 11a_049
enzynme

MDW 1la H12 MDW 1la_@07_| hypothetical protein
MDW 11la_101 MDW 11a_053 UVD2347. 1
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nmei otic

MDW 12a_A01_ MDW 11la_Q08_ . A
MDW 12a_001 DyP MDW 11a_065 | " €conbi gf‘g't on-r el ated
MDW 12a_A02 MDW 11la_@09_|seri ne/t hreoni ne-prote
MDW 12a_ 005 DypP NDW 118069 in kinase
MDW 12a_A03_ ATP dependent RNA MDW 1l1la_Gl0_ Heat shock protein
MDW 12a_018 hel i case MDW 11la_081 HSS1
MDW 12a_A04 ) ) MDW 12a_B09_
MDW 124 022 | hypothetical protein |ymy 155974
MDW 12a_A05_| hypothetical protein |MDW12a_B10_ ’ .
MDW 123034 CNBA7070 MDW 124 078 | Nypothetical protein
MDW 12a_A06_ MDW 12a_B11_
MDW 12a_ 038 NDW 12a_ 090 SPBCAB4. 04
MDW 12a_A07_| hypothetical protein |[MDW12a_Bl12_ HSP70
MDW 12a_050 UMD2922. 1 MDW 12a_094
MDW 12a_A08_| hypothetical protein |MDW12a_C01_ Heat shock protein
MDW 12a_054 UMD5006. 1 MDW 12a_002 HSS1
MDW 12a_A09 . MDW 12a_C02_
MDW 12a_ 066 |T€at shock protein HSSL\y\my 155 506
MDW 12a_A10_ ; . MDW 12a_C03_
MDW 124 070 | Predicted protein 1\muy'1o3 919
MDW 12a_Al1l_ MDW 12a_C04_ Heat shock protein
MDW 12a_082 MDW 12a_023 HSS1
MDW 12a_Al12_ |subtilisin-like serine|MDW 12a_C05_| Heat shock protein
MDW 12a_086 pr ot ease MDW 12a_035 HSS1
: : iotic
MDW 12a_B01_| hypothetical protein |MDW12a_C06_ el o .
MDW 123_009 AN7678. 2 MDW 124 039 | " €conbi nation-rel ated
protein
: iotic
MDW 12a_B02_ | cAMP- dependent pr ot ei n |MDW 12a_C07_ fEr ot C
MDW 12a_013 ki nase MDW 12a_ 051 | " econbi gfg't g{‘nre' ated
MDW 12a_B03_ . MDW 12a_C08_ Heat shock protein
MDW 12a_026 |Heat shock protein HSSL\y\my 154 o558 HSS1
MDW 12a_B04_ . MDW 12a_C09_
MDW 12a_ 030 Heat shock protein HSS1 NDW 124067 retrograde transport
MDW 12a_B05_ Le. MEBL MDW 12a_C10_|conserved hypot heti cal
MDW 12a_042 ' MDW 12a_071 protein
MDW 12a_B06_| hypothetical protein |MDW12a_Cl1l_| hypothetical protein
MDW 12a_046 UwvD2442. 1 MDW 12a_083 UMD2991. 1
MDW 12a_B07_| hypothetical protein |[MDW12a_Cl2_| hypothetical protein
MDW 12a_058 CNBB4410 MDW 12a_087 UMD3724. 1
meiotic
MDW 12a_B08_ ) MDW 12a_DO1_ . A
MDW 12a_ 062 Heat shock protein HSS1 NDW 122010 reconbi g?glt ginnr el at ed
MDW 12a_E10_| hypothetical protein |[MDW12a_D02_|transl ation el ongation
MDW 12a_072 CNBB1420 MDW 12a_014 factor la
MDW 12a_E11_ . MDW 12a_D03_ . .
NDW 12a_ 084 Heat shock protein HSS1 NDW 124027 hypot hetical protein
gl utam ne: fruct ose-6-p
NNDS\NNllZZaa—%lszg Heat shock protein HSS1 %1122%%0341— hosphat e
- - am dot r ansf er ase
MDW 12a_FO01_| hypothetical protein |MDW 12a_D05_ muci n
MDW 12a_011 CNBD5860 MDW 12a_043
MDW 12a_FO02_ . MDW 12a_D06_ Heat shock protein
MDW 124 016 |H€at shock protein HSSL\\\myu152"047 HSS1
MDW 12a_F03_ |Heat shock protein HSS1|MDW 12a_D07_| hypot hetical protein
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MDW 12a_028 MDW 12a_059 MX09717. 4
MDW 12a_F04 MDW 12a_D08 ; ;
MDW 128032 MDW 124 063 | |Socitrate lyase
phosphoadenosi ne- phosp mei ot ¢
MDW 12a_F05_ hosul f at e synt hase MDW 12a_D09_ r ecombi nat i on-r el at ed
MDW 12a_044 (PAPS) bi functi onal MDW 12a_075 b
enzynme protein
MDW 12a_F06_| hypothetical protein |MDW 12a_D10_| PREDI CTED: similar to
MDW 12a_048 AN5245. 2 MDW 12a_079 | carboxypepti dase A5
. . iotic
MDW 12a_FO07_| hypothetical protein |[MDW12a_D11_ el o .
MDW 12a_ 060 UMD6423. 1 MDW 124091 | " €conbi gf‘g't on-related
MDW 12a_F08_ | conserved hypot heti cal |MDW 12a_D12_ :
NDW 12a_ 064 protein NDW 124095 PROL protein
MW 12a_FO9_ Heat shock protein HSS1 MOW 12a_EO1_ reconbi rqglt iogin—cr el ated
MDW 12a_076 P MDW 12a_003 br ot ei n
ER to Col gi meiotic
MDW 12a_F10 MDW 12a_EOQ02 : :
— Tan transport-rel ated — g | reconbi nation-rel ated
MDW 12a_080 br ot i n MDW 12a_008 prot ei n
MDW 12a_F11 MDW 12a_EO3_| hypot hetical protein
MDW 12a_092 MDW 12a_020 UMD3680. 1
MDW 12a_F12_| hypothetical protein |MDW 12a_E04_ P
NDW 12a_ 096 UMD1258. 1 MDW 12a 024 | Cchitin deacetylase
ER to Col gi
MDW 12a_Q01_ : : MDW 12a_EO5_ N
MDW 124004 hypot heti cal protein MDW 124036 transport-rel ated
protein
nmei otic
MDW 12a_(02_ . MDW 12a_E06_ et
MDW 12a_ 017 Heat shock protein HSS1 NDW 12a_ 040 reconbi g?glt ginnr el at ed
MDW 12a_@03_| hypothetical protein |[MDW 12a EO7_| hypothetical protein
MDW 12a_021 CNBL1190 MDW 12a_052 AN1923. 2
MDW 12a_@04_ MDW 12a_EO08_ Heat shock protein
MDW 12a_033 MDW 12a_056 HSS1
MDW 12a_Q05 : ; MDW 12a_EOQ9
MDW 128037 hypot hetical protein MDW 124068
MDW 12a_@06_| hypothetical protein |[MDW12a HO4_| hypothetical protein
MDW 12a_049 uMp1888. 1 MDW 12a_041 FG02690. 1
MDW 12a_@07_ Hr 1 MDW 12a_HO5_ Heat shock protein
MDW 12a_053 p MDW 12a_045 HSS1
MDW 12a_(@08_ . MDW 12a_HO6_| hypot hetical protein
MDW 12a_ 065 |eat shock protein HSSL\\mu'154 957 UMD1304. 1
MDW 12a_Q09_ R ; MDW 12a_HO7_ ;
MDW 123069 RNA- bi ndi ng protein MDW 123061 expressed protein
MDW 12a_G10_ . MDW 12a_H08_ . .
MDW 12a_ 081 Heat shock protein HSS1 MDW 122073 hypot hetical protein
MDW 12a_Gl1_| hypothetical protein |MDW12a_H09 |centromere/ m crotubul e
MDW 12a_085 CNBF3470 MDW 12a_077 | binding protein chf5
MDW 12a_Gl2_ . MDW 12a_H10_ Heat shock protein
MDW 12a_ 097 |Heat shock protein HSSLI\nu'154 0gg HSS1
MDW 12a_HO1_ | hypothetical protein |[MDW12a H11l | mi crotubul e binding
MDW 12a_012 CNB&4700 MDW 12a_093 protein
MDW 12a_HO2_ | endo- 1, 4- bet a- mannosi d |[MDW 12a_H12_ cal nexin
MDW 12a_025 ase MDW 12a_101
MDW 12a_HO3_
MDW 124029 chaper one
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S0l At cDNA 22 4XH0007H blastx wA{& 1t

Seq. NO Hornol ogy Seq. NO Honol ogy
MEK- 1a_A01_M hypot hetical protein |MEK-1la_D09_M translation initiation
EK- 1a_001 37.t100010 EK- 1a_075 factor
MEK- 1a_A02_M MEK- 1a_D10_M hypot hetical protein
EK- 12005 FMRL-t mLCgr EK- 18079 UMD5473. 1
MEK- 1a_A03_M MEK- 1a_D11_M probabl e di car boxyl ate
EK-1a_018 EK-1a_091 carrier protein
MEK- 1a_A04_M hypot hetical protein |MEK-la_D12_M
EK- 1a_022 CNBC3680 EK- 1a_095
MEK- 1a_A05_M . ’ MEK- 1a_EO01_M hypot hetical protein
EK-1a 034 | alternative oxidase |"g ' 903 UMD3146. 1
MEK- 1a_A06_M bet a-actin MEK- 1a_EO02_M cytochrone P450
EK- 1a_038 EK- 1a_008 nmonooxygenase
MEK- 1a_A07_M MEK- 1a_EO4_M UDP- gl ucose
EK- 1a_050 Gytochrome PA50 EK- 1a_024 dehydr ogenase Ugdlp
MEK- 1a_A08_M hypot hetical protein |[MEK-la_EO0O5_M AML1
EK- 1a_054 CNBA1020 EK- 1a_036
MEK- 1la_A09_M putative al dehyde MEK- 1a_EO07_M gl/s-specific cyclin
EK- 1a_066 dehydr ogenase ( NAD+) EK- 1a_052 pcl 1
MEK- 1a_A10_M acyl -protein MEK- 1a_E08_M gl yoxal oxidase
EK- 1a_070 t hi oesterase-1 EK- 1a_056 precur sor
MEK- 1la_Al11_M ganme- ani nobutyric MEK- 1a_EO09_M
EK- 1a_082 acid transporter EK-1a_068 SPCC16C4. 15
MEK- 1a_B01_M hypot hetical protein |MEK-la_E10_M : :
EK- 1a_ 009 Af u1g14150 EK-1a 072 | CGProtein alpha chain
MEK- 1a_B02_M P MEK- 1la_E11_M putative transcription
EK-1a 013 | transcription factor \"g ' gag factor R mA
MEK- 1a_B03_M MEK- la_E12_M acetyl - CoA
EK- 1a_026 EK- 1a_088 C-acetyl transferase

MEK- 1a_B04_M

G ycyl pepti de
N-t etradecanoyl transfe

MEK- 1a_F01_M

gl ycer al dehyde- 3- phosph

EK- 1a_030 rase Cryptococcus EK-1a_011 at e dehydr ogenase
neof or mans var. grubii

MEK- 1a_B05_M conserved hypot heti cal |MEK-1a_F02_M hypothetical protein
EK- 1a_042 protein EK- 1a_016 F&05580. 1

MEK- 1a_B06_M ’ MEK- 1a_F04_M hypot hetical protein
EK- 1a_046 expressed protein EK- 1a_032 UMD2365. 1

MEK- 1a_B07_M3' (2'), 5" - bi sphosphat e [MEK- 1a_FO5_M hypot hetical protein
EK- 1a_058 nucl eoti dase EK- 1a_044 F@08843. 1

MEK- 1a_B09_M hypot hetical protein |MEK-la_F06_M .
EK- 1a_074 CNBF1410 EK- 1a_048 expressed protein

MEK- 1a_B10_M MEK- 1a_F07_M
EK-1a 078 TR7 EK- 1a_ 060 gl ucoanyl ase

MEK- 1la_B11_M Heat shock protein MEK- 1a_F08_M transl ation el ongati on
EK- 1a_090 HSS1 EK- 1a_064 factor la

MEK- 1a_B12_M hypot hetical protein |MEK-la_F09_M hypothetical protein
EK- 1a_094 M304760. 4 EK-1a_076 CaC19. 2163

MEK- 1a_C01_M
EK- 1a_002

br anched- chai n
al pha- keto acid
dehydr ogenase El-al pha
subuni t

MEK- 1a_F10_M
EK- 1a_080

NADH- qui none
oxi dor educt ase

MEK- 1a_C03_M

f or mat e dehydr ogenase

MEK- 1a_F11_M

fumar at e reduct ase
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EK- 1a_019 EK- 1a_092 ( NADH)
I\/EEPE_llaa_COO243_M NEEKk_llaa—c(?olﬂr—M pol ysacchari de synt hase
MEK- 1a__COS_M ATP- synt hase VEK- 1a__GOZ_M conserved hypot heti cal

EK- 1a_035 del t a- subuni t EK-1a_017 protein
I\/EEPE_llaa_COOSY:L_M NEEKk_llaa_C(EJOZS:L_M putative | am nari nase
NEElﬁ_llaa__%OE)SS_M chaper one NEElﬁ_llag_%O;g_M hypot hg\ILIS?L?gr otein
MEK- 1a_C09_M sterol MEK- 1a_aD5_M PY'uvate dehydrogenase

EK- 1a_067

24- C-met hyl transferase

EK- 1a_037

el conponent al pha

subuni t
MEK- 1la_C10_M hypot hetical protein |MEK-la_Q06_M ubi qui tin
EK-1a_071 AN0019. 2 EK- 1a_049 q
MEK-1a_Cl1_M MEK- 1a_@&07_M phosphoprotein
EK- 1a_083 EK- 1a_053 phosphat ase
MEK- 1la_C12_M hypot hetical protein |MEK-la_G(08_M }
EK-1a_087 UMD4005. 1 EK-1a 065 | acyl-CoA dehydrogenase
MEK- 1la_D01_Mtransl ation initiation|MEK-1a_G09_M probabl e di carboxyl ate
EK- 1a_010 factor EK- 1a_069 carrier protein
MEK- 1a_D02_M hypot hetical protein |MEK-l1la_Gl2_M hypothetical protein
EK-1a_014 AN6087. 2 EK- 1a_097 CNBGD340
MEK- 1la_D05_M smal | heat shock MEK- 1a_H02_M hypot hetical protein
EK- 1a_043 protein EK- 1a_025 UMD5230. 1
NEEfi_llaer_%Of?—M squal ene epoxi dase 1 NEE|T<—_11a61__I-(|)()441_M Heat shock protein HSS1
MEK- 1a_D07_M ironion MEK- 1a_HO5_M
EK- 1a_059 homeos:)?f)lt ZI :]el ated EK-1a_045 format e dehydrogenase

MEK- 1a_D08_M 3- ket oacyl - CoA MEK- 1a_H06_M hypot hetical protein
EK- 1a_063 ket ot hi ol ase (Kat 1) EK- 1a_057 CNBN1570

NEEPE_ZZaa—'%OgO—M NEEKk_llaa—'_(?gl—M protein transporter

MEK- 2a_A08_M ’ A . MEK- 1a_HO08_Mfruct ose- 1, 6- bi sphospha
EK-2a 054 | actin binding protein \"g ' g73 te al dol ase

MEK- 2a_A09_M MEK- 1a_H09_M hypot hetical protein
EK- 2a_066 EK-1a_077 UMD2955. 1

MEK- 2a_Al10_M MEK- 1a_H11_M hypot hetical protein
EK-2a_070 EK- 1a_093 UMD3220. 1

MEK- 2a_Al11_M hypot hetical protein |[MEK-la_H12_M cal nexin
EK- 2a_082 UMD5831. 1 EK-1a_101

MEK- 2a_A12_M MEK- 2a_A01_M actin 1
EK- 2a_086 EK-2a_001

MEK- 2a_B01_M
EK- 2a_009

putative S-phase
specific ribosonal
protein cyc07

MEK- 2a_A02_M
EK- 2a_005

MEK- 2a_B02_M

acetyl - CoA acetyl

MEK- 2a_A05_M

EK-2a_013 transferase EK- 2a_034
MEK- 2a_B04_M MEK- 2a_A06_M cytochrone P450
EK- 2a_030 EK- 2a_038 nmonooxygenase

MEK- 2a_B06_M
EK- 2a_046

phosphoadenosi ne- phosp
hosul f at e synt hase
(PAPS) bi functi onal
enzyme

MEK- 2a_D06_M
EK- 2a_047

MEK- 2a_B07_M
EK- 2a_058

per oxi dase

MEK- 2a_D07_M

EK- 2a_059

phosphopyruvat e
hydr at ase
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MEK- 2a_B08_M hypot hetical protein |MEK-2a_D08_MI ong-chain-fatty-acid-C
EK- 2a_062 UMD2685. 1 EK- 2a_063 0A-1i gase
I\/EEPT{_ZZaa__BOO794_M format e dehydr ogenase NEEK};_ZZaa__I%O?S_M expressed protein
MEK- 2a_B10_M MEK-2a_D10_M hypot hetical protein
EK-2a_078 EK-2a_079 CNBB1930
MEK-2a_Bl11_ M MEK-2a_D11_M  danmaged DNA bi ndi ng
EK- 2a_090 EK-2a_091 protein
MEK- 2a_B12_M hypot hetical protein |MEK-2a_D12_M
EK- 2a_094 CNBC4950 EK- 2a_095
MEK- 2a_C01_M NADH- dependent flavin |MEK-2a_EO03_M
EK- 2a_002 oxi dor educt ase EK- 2a_020 cytochrome P450
MEK- 2a_C02_M chl MEK- 2a_EO5_M endopl asmi ¢ reticul um
EK- 2a_006 p EK- 2a_036 prot ei n
MEK- 2a_C04_M hypot hetical protein |MEK-2a_EO0O6_M hypothetical protein
EK-2a_023 CNBC2350 EK- 2a_040 CNB01100
MEK- 2a_C05_M G protein al pha MEK- 2a_EO07_M
EK- 22035 subuni t EK- 24052 cytochrome PA50
MEK- 2a_C06_M 3- deoxy- 7- phosphohept u |MEK- 2a_E08_M Hob1
EK-2a_039 | onat e synt hase EK- 2a_056 p
MEK- 2a_C07_M MEK- 2a_E09_M ;
EK- 2a_ 051 EK- 2a_ 068 TapA protein
MEK- 2a_C08_M hypot hetical protein |MEK-2a_E10_M transport-rel ated
EK- 2a_055 UMDO767. 1 EK-2a_072 protein
MEK- 2a_C09_M hypot hetical protein |MEK-2a_F04_M
EK- 2a_067 UMD3160. 1 EK- 2a_032

MEK- 2a_C10_M
EK- 2a_071

ubi qui nol - cyt ochrone C
reduct ase conpl ex core
protein 2 precursor

MEK- 2a_F05_M
EK- 2a_044

al pha- ket ogl ut ar at e- dep
endent taurine
di oxygenase

MEK- 2a_C11_M

format e dehydr ogenase

MEK- 2a_F06_M

EK- 2a_083 EK- 2a_048
MEK-2a_C12_M ATP synt hase al pha MEK- 2a_FO07_M hypot hetical protein
EK- 2a_087 chain EK- 2a_060 CNBA6880
MEK- 2a_D01_M . MEK- 2a_F08_M
EK- 24010 expressed protein EK- 22064 SPCC1223. 07¢
MEK- 2a_D03_M MEK- 2a_F09_M
EK- 2a_027 EK- 2a_076
MEK- 2a_D04_M hypot hetical protein |MEK-2a_F10_M conserved hypot heti cal
EK-2a_031 CNBB4650 EK- 2a_080 protein
MEK- 2a_D05_M MEK- 2a_F11_M
EK- 2a_043 EK- 2a_092
MEK- 3a_A01_M NADH dependent flavin |[MEK-2a_Q01_M =
EK- 3a_001 oxi dor educt ase EK- 2a_004 Dy
MEK- 3a_A02_M } . MEK- 2a_@02_M cytochrone P450
EK- 3a_005 heat - shock protein 90 EK-2a_017 nonooxygenase
MEK- 3a_A03_M MEK- 2a_Q03_M ;
EK-3a 018 EK-2a 021 K+/ H+ anti porter

MEK- 3a_A04_M
EK- 3a_022

T-conpl ex protein 1,

zeta subunit
(tcp-1-zeta)

MEK- 2a_G04_M
EK- 2a_033

nmenbrane protein

MEK- 3a_A05_M
EK- 3a_034

SPAC21E11. 06

MEK- 2a_G05_M
EK- 2a_037

hypot hetical protein
CNK01610

MEK- 3a_A06_M
EK- 3a_038

al pha- ket ogl ut ar at e- de
pendent taurine

di oxygenase

MEK- 2a_G06_M
EK- 2a_049

m tochondrial carrier
protein
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MEK- 3a_A07_M hypot hetical protein |MEK-2a_Q(07_M .
EK- 32050 UMD2889. 1 EK-2a 053 | Saualene epoxidase 1
MEK- 3a_A08_M MEK- 2a_Q08_M
EK- 3a_054 EK- 2a_065
MEK- 3a_A09_M hypot hetical protein |MEK-2a_Q(09_M
EK- 3a_066 CNBK0110 EK- 2a_069
MEK- 3a_A10_M ATP synt hase al pha MEK- 2a_G10_M
EK- 3a_070 chain EK- 2a_081
MEK- 3a_B01_Mtransl ati on el ongati on |MEK-2a_Gl1_M hypothetical protein
EK- 3a_009 factor la EK- 2a_085 UMD1666. 1
MEK- 3a_B02_MI ong- chai n-fatty-aci d- |[MEK-2a_Gl2_M
EK-3a 013 CoA- | i gase EK-2a 097 | 9l ycerol dehydrogenase
MEK- 3a_B04_M hypot hetical protein |MEK-2a_HO03_M .
EK- 3a_030 UMD5240. 1 EK- 2a_029 expressed protein
MEK- 3a_B05_M ATP synt hase al pha MEK- 2a_H04_M
EK- 3a_042 chain EK- 2a_041
MEK- 3a_B07_M aspar agi nyl -t RNA MEK- 2a_HO05_M phospho- 2- dehydr o- 3- deo
EK- 3a_058 synt het ase EK- 2a_045 xyhept onat e al dol ase
MEK- 3a_B08_M gl yoxal oxi dase MEK- 2a_H06_M
EK- 3a_062 precur sor EK- 2a_057
MEK- 3a_B09_M . MEK- 2a_HO07_M hypot hetical protein
EK-3a_074 |adenylosuccinate lyase | "g %~ gg7 UMDO0170. 1
MEK- 3a_B10_MI ong- chai n-fatty-aci d- [MEK-2a_HO8_M pol yadenyl at e- bi ndi ng
EK- 3a_078 CoA- i gase EK- 2a_073 protein
MEK-3a_Bl11_ M : . MEK- 2a_H09_M hypot hetical protein
EK- 3a_090 isocitrate |yase EK-2a_ 077 UMD2955. 1
MEK- 3a_B12_M MEK- 2a_H10_M .
EK- 34 094 EK-24 089 phenyl acetyl - CoA | i gase
: : | pha- ket ogl ut ar at e- dep
MEK- 3a_C01_M hypot hetical protein |MEK-2a_Hll_M a :
EK- 3a_002 M303030. 4 EK- 2a_093 endent taurine

di oxygenase

MEK- 3a_C03_M

MEK- 2a_H12_M

EK- 3a_019 EK- 2a_101

MEK- 3a_C04_M MEK- 3a_E09_M
EK- 32023 EK- 32068 gl ucanase

MEK- 3a_C05_M al dehyde dehydr ogenase |MEK-3a_E10_M car banoyl - phosphat e
EK- 3a_035 (al ddh) EK- 3a_072 synt hase

MEK- 3a_C06_M
EK- 3a_039

gl ut at hi one-di sul fi de
reduct ase

MEK- 3a_E11_M
EK- 3a_084

t-conpl ex protein 1,
zeta subuni t
(tcp-1l-zeta), putative

MVEK- 3a_C07_M

sul fur nmetabolite
repressi on control

MEK- 3a_E12_M

cytochrone P450

EK- 3a_051 protein EK- 3a_088 nmonooxygenase
MEK- 3a_C08_M hypot hetical protein |MEK-3a_FO1_M conserved hypot heti cal
EK- 3a_055 UMD3348. 1 EK-3a_011 protein
MEK- 3a_C09_M C-3 sterol MEK- 3a_F02_M i ntegral menbrane
EK- 3a_067 dehydr ogenase EK- 3a_016 protein 25D9-6
MEK- 3a_C10_M MEK- 3a_F04_M DyP
EK-3a_071 EK- 3a_032
MEK-3a_Cl11_M . MEK- 3a_F05_M DNA- di rect ed DNA
EK- 3a_083 endopept i dase EK- 3a_044 pol yner ase
MEK- 3a_C12_M hypot hetical protein |MEK-3a_F06_M .
EK- 32087 UMD3609. 1 EK-3a 04g | ¢©longation factor 3
MEK- 3a_D01_M hypot hetical protein |MEK-3a_F07_M ABC nul tidrug
EK-3a_010 CNBC3900 EK- 3a_060 transporter

MEK- 3a_D03_M

MEK- 3a_F08_M

hypot hetical protein
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EK- 3a_027 EK- 3a_064 CNBC5530
MEK- 3a_D05_M MEK- 3a_F09_M transl ation el ongation
EK- 3a_043 EK- 3a_076 factor la
MEK- 3a_D06_M MEK- 3a_F10_M :
EK- 32047 EK- 32080 hexoki nase
MEK- 3a_D07_M salicylate MEK- 3a_F11_M
EK- 3a_059 1- nonooxygenase EK- 3a_092
MEK- 3a_D08_M hypot hetical protein |MEK-3a_F12_M
EK- 3a_063 UMD6056. 1 EK- 3a_096
MEK- 3a_D09_M NADH- ubi qui none MEK- 3a_Q01_M endosonal integral

oxi dor educt ase 51 kDa

EK- 3a_075 subuni t EK- 3a_004 |nenbrane protein (P24a)
MEK- 3a_D10_M MEK- 3a_QR02_M

EK-3a_079 EK-3a_017
MEK- 3a_D11_M MEK- 3a_Q03_M transl ation el ongation

EK- 3a_091 EK- 3a_021 factor EF1-al pha
MEK- 3a_D12_M RAB GDP-di ssoci ati on |[MEK-3a_Q04_M

EK- 3a_095 i nhi bi tor EK- 3a_033

MEK- 3a_EO1_M
EK- 3a_003

ATP: ADP anti porter

MEK- 3a_G07_M
EK- 3a_053

putative cyclic
AMP- dependent protein
ki nase regul atory

subuni t
MVEK- 3a_E02_M MVEK- 3a_@08_M
EK- 33008 EK- 3a_ 065 SPOC24B10. 15
MEK- 3a_E03_M danmaged DNA bi nding |MEK-3a_Q(09_M
EK- 3a_020 protein EK- 3a_069
MEK- 3a_EO04_M cytokinesis-related |MEK-3a_GLO_M al phaénk(jeérﬂgltu;uarriar]tee— dep
EK- 3a_024 protein, putative EK- 3a_081

di oxygenase

MEK- 3a_E05_M
EK- 3a_036

conserved hypot heti cal
protein

MEK- 3a_GL1_M
EK- 3a_085

MEK- 3a_E08_M

MEK- 3a_G12_M

m t ochondri al
processi ng pepti dase

EK- 3a_056 EK- 3a_097 bet a subuni t
MEK- 3a_H11_M conser ved hypot heti cal |MEK-3a_H03_M
EK- 3a_093 protein EK- 3a_029
MEK- 3a_H12_M hypot hetical protein |MEK-3a_H04_M
EK- 3a_101 UMD5061. 1 EK- 3a_041
MEK- 4a_A01_M hypot hetical protein |MEK-3a_HO5_M
EK- 42001 UMD3348. 1 EK-3a 045 | [ormate dehydrogenase
MEK- 4a_A02_M al dehyde dehydr ogenase |MEK-3a_HO6_M hypot hetical protein
EK- 4a_005 (al ddh) EK- 3a_057 CPE1875
MEK- 4a_A03_M conser ved hypot heti cal |MEK-3a_HO07_M hypothetical protein
EK-4a_018 protein EK- 3a_061 CNBA4660
biquitin .
MEK- 4a_A04_M u . MEK-3a_HO8_ M  sulfite reductase
EK- 43 022 car bﬁ;é'r JLermnal EK- 32073 ( NADPH)

MEK- 4a_A05_M

MEK- 3a_H10_M

related to nultidrug

EK- 4a_034 EK- 3a_089 resistant protein
MEK- 4a_A06_M pepti dyl - prolyl MEK- 4a_C08_M hypot hetical protein
EK- 4a_038 cis-trans i sonerase EK- 4a_055 CNF01570
MEK- 4a_A07_M 40S ri bosomal protein |MEK-4a_C09_M conserved hypot heti cal
EK- 4a_050 SO EK- 4a_067 protein
MEK- 4a_A08_M cytochrome P450 MEK-4a_Cl11_M _. : :
EK- 4a_054 nmonooxygenase pc-3 EK- 4a_083 zinc finger protein 207

MEK- 4a_A09_M

heat -i nduced cat al ase

MEK- 4a_Cl12_M
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EK- 4a_066 EK- 4a_087
MEK- 4a_A10_M . ’ MEK-4a_D01_M hypot hetical protein
EK-4a 070 | hypothetical protein |"g 401G UMD5503. 1
cell surface

MEK- 4a_All_M

conserved hypot heti cal

MEK- 4a_D03_M

recept or/ MFS

EK- 4a_082 protein EK- 4a_027 transporter FLVCR
MVEK- 4a_A12_M . MEK- 4a_D04_M
EK- 42 086 aspartyl proteinase EK- 43031
MVEK- 4a_B01_M MVEK- 4a_D05_M
EK- 4a_ 009 EK- 4a_ 043 cytochrome P450
MEK- 4a_B02_M MEK- 4a_D06_M hypot hetical protein
EK- 4a_013 EK- 4a_047 CNBG3370
MEK- 4a_B03_M MEK- 4a_D07_M sul fate
EK- 4a_026 EK- 4a_059 adenyl transferase MET3
MEK- 4a_B04_M hypot hetical protein |MEK-4a_D08_M hi st one H1
EK- 4a_030 UMD0961. 1 EK- 4a_063
VEK- 4a_B05_M . |MEK- 4a_D09_M
EK- 42042 transnenbrane protein EK- 43075
MEK- 4a_B06_M MEK- 4a_D10_M vesi cl e buddi ng-rel at ed
EK- 4a_046 EK- 4a_079 protein
MEK- 4a_B07_M hypot hetical protein |MEK-4a_D11 M delta 12-fatty acid
EK- 4a_058 UMD1258. 1 EK- 4a_091 desat ur ase
VEK- 4a_B08_M MEK- 4a_D12_M
EK- 4a_062 EK- 4a_095
MEK-4a_B09_M 88 kDa i munoreactive |[MEK-4a_E02_ M
EK- 4a_074 mannopr ot ei n MP88 EK- 4a_008
MVEK- 4a_B10_M MEK- 4a_E03_M
EK- 4a_078 EK- 4a_020
MEK- 4a_B11_M hypot hetical protein |MEK-4a_EO4_M zinc-finger protein
EK- 4a_090 UwD5612. 1 EK- 4a_024 zprl
MEK- 4a_B12_M hypot hetical protein |MEK-4a_E06_M
EK- 4a_094 UMD1545. 1 EK- 4a_040
MEK- 4a_C01_M MVEK- 4a_E07_M .
EK- 42002 EK- 43052 mal at e synt hase protein
MEK- 4a_C02_M hypot hetical protein |MEK-4a_EO08_M :
EK- 4a_006 UMD0309. 1 EK- 4a_056 cytopl asmprotein
MEK- 4a_C03_M hi stone deacetyl ase |MEK-4a_E09_M ’ .
EK- 42019 clr3 EK-4a 068 | hypothetical protein
MEK- 4a_C05_M MEK-4a_E10 M . _ | soprenoid
— — 5 bi osynt hesi s-rel at ed
EK- 4a_035 EK- 4a_072 orot ei n
MEK- 4a_C06_M protein transporter MEK- 4a_E11_M chaper one

EK- 4a_039

EK- 4a_084

MVEK- 4a_C07_M
EK- 4a_051

MEK- 4a_E12_M
EK- 4a_088

Di acyl gl ycerol ki nase
catal yti c domain
(presuned) protein

MEK- 4a_HO8_M

septin-1

MEK- 4a_F01_M

hypot hetical protein

EK-4a_073 EK-4a_011 UMD5061. 1
MEK-4a_H09_M chromatin assenbly MEK- 4a_F03_M M t ogen-acti vat ed
EK- 4a_077 conpl ex protein EK- 4a_028 protein ki nase CPK1
MEK-4a_H10_M acetyl - CoA acetyl MEK- 4a_F05_M
EK- 4a_089 transferase EK- 4a_044
MEK- 4a_H11_M MFS | act ose per nease, |MEK-4a_F06_M M t ogen-acti vat ed
EK- 4a_093 putative EK- 4a_048 protein ki nase CPK1
MEK-4a_H12_M MEK- 4a_F08_M al pha- ket ogl ut ar at e- dep
EK-4a_101 EK- 4a_064 endent taurine
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di oxygenase

MEK- 5a_A01_M

cytidi ne deam nase

MEK- 4a_F10_M

expressed protein

EK- 5a_001 EK- 4a_080
MEK- 5a_A02_M hypot hetical protein |MEK-4a_Fl11_M ) .
EK- 5a_005 UMD1478. 1 EK- 4a_092 t-conplex protein 1
. ; ; . conjugation with
NEEP?(-55aaTA00138_M hypot hg\légzgsgr otein NEEKK—44aa_F01926_M cellular fusion-rel ated
— - protein
MEK- 5a_A04_M putative MEK- 4a_@01_M hypot hetical protein
EK- 5a_022 aspartyl - protei nase EK- 4a_004 UmMD2148. 1
MEK- 5a_A05_M hypot hetical protein |MEK-4a_Q02_M translation el ongation
EK- 5a_034 UMD1466. 1 EK-4a_017 factor la
MEK- 5a_A06_M hypot hetical protein |MEK-4a_Q(04_M LPD1
EK- 5a_038 UMD0622. 1 EK- 4a_033
MEK- 5a_A07_M acetyl - CoA MEK- 4a_Q05_M
EK- 5a_050 acetyl transferase EK- 4a_037
MEK- 5a_A08_M hypot hetical protein |MEK-4a_Q07_M
EK- 5a_054 UMD3348. 1 EK- 4a_053
MEK- 5a_A09_M . . MEK- 4a_Q08_M
EK- 53066 hypot heti cal protein EK- 42065
MEK- 5a_A10_M . MEK- 4a_QG09_M 3- hydr oxyi sobut yryl - CoA
EK-5a_ 070 al phal tubul in EK- 4a_ 069 hydr ol ase

MEK- 5a_All M
EK- 5a_082

conserved hypot heti cal
protein

MEK- 4a_Gl2_M
EK- 4a_097

3- net hyl - 2- oxobut anoat e
hydr oxynet hyl t ransf er as
e

MEK- 5a_A12_M aryl - al cohol oxidase |MEK-4a_HO01_M
EK- 5a_086 precur sor EK-4a_012

MEK- 5a_B01_M conser ved hypot heti cal |MEK-4a_HO03_M .
EK- 5a_009 protein EK- 4a_029 nucl eus protein

MEK- 5a_B02_M unnaned protein MEK- 4a_H04_M
EK-5a_013 pr oduct EK- 4a_041

MEK- 5a_B03_M unnaned protein MEK- 4a_HO05_M ’
EK-5a_ 026 pr oduct EK- 4a_ 045 heat shock protein

MEK- 5a_B04_M conser ved hypot heti cal |MEK-4a_H06_M S
EK- 5a_030 protein EK- 4a_057 chitin synthase

MEK- 5a_B05_M WD repeats and SOF MEK- 4a_HO7_Mmi smat ch repair-rel ated
EK- 5a_042 donmi n containing 1 EK- 4a_061 protein

MEK- 5a_B06_M hypot hetical protein |MEK-5a_C09_M hypothetical protein
EK- 5a_046 UMD5240. 1 EK- 5a_067 UMD3007. 1

MEK- 5a_B08_M | arge subuni t MEK-5a_Cl11_M hypot hetical protein
EK- 5a_062 ri bosomal protein L3 EK- 5a_083 UMD1279. 1

MEK- 5a_B09_M hypot hetical protein |MEK-5a_Cl2_M MALATE SYNTHASE,
EK- 5a_074 Ca019. 6835 EK- 5a_087 GLYOXYSOVAL

MEK- 5a_B10_M hypot hetical protein |MEK-5a_D01_M hypothetical protein
EK- 5a_078 CNBB4700 EK-5a_010 CNBF2210

MEK- 5a_B11_M hypot hetical protein |MEK-5a_D02_M hypothetical protein
EK- 5a_090 UMD4938. 1 EK-5a_014 FG01923. 1

MEK- 5a_B12_M . . MEK- 5a_D03_M hypot hetical menbrane
EK-5a 094 | G Protein alpha chain | "g 5057 protein

MEK- 5a_C01_M MEK- 5a_D04_M . :
EK- 5a_002 DyP EK- 52031 hypot hetical protein

MEK- 5a_C02_M hypot hetical protein |MEK-5a_D05_M ’ :
EK- 53006 UMD2955. 1 EK-5a 043 | nypothetical protein

MEK- 5a_C03_M hypot hetical protein |MEK-5a_D06_M hypothetical protein
EK-5a_019 M301092. 4 EK- 5a_047 CNBF4370

- 280 -




MEK- 5a_C04_M

endopl asmi ¢ reticul um

MEK- 5a_D07_M

EK- 5a_023 protein EK-5a 059 | hypothetical protein

MEK- 5a_C05_M hypot hetical protein |MEK-5a_D08 M hypothetical protein
EK- 5a_035 CNBE4510 EK- 5a_063 CNBC3750

MEK- 5a_C06_M hypot hetical protein |MEK-5a D09 M
EK- 5a_039 CNBAL450 EK-5a 075 | |ormate dehydrogenase

MEK- 5a_C07_M hypot hetical protein |MEK-5a_D10_M hypothetical protein
EK- 5a_051 CNBF1330 EK- 5a_079 FG06158. 1

MEK- 5a_C08_M hypot hetical protein |[MEK-5a_D11 M hypothetical protein
EK- 5a_055 CNBB2520 EK- 5a_091 UMD4060. 1

MEK- 5a_G10_M unnaned protein MEK-5a_D12_M hypot hetical protein
EK- 5a_081 pr oduct EK- 5a_095 UMD0981. 1

MEK- 5a_Gl1_M hypot hetical protein |MEK-5a_EO01_M
EK- 5a_085 FGD5695. 1 EK-5a 003 | |ormate dehydrogenase

MEK- 5a_Gl12_M hypot hetical protein |MEK-5a_E02_M hypothetical protein
EK- 5a_097 Af u5g04180 EK- 5a_008 UMD0652. 1

MEK- 5a_H01_M . h MEK- 5a_E03_M conserved hypot heti cal
EK-5a 012 | hypothetical protein |"g "5 554 protein

MEK- 5a_H02_M hypot hetical protein |MEK-5a_E04_M NADH dehydr ogenase
EK- 5a_025 CNBE1910 EK- 5a_024 subunit 2

MEK- 5a_HO03_M hypot hetical protein |MEK-5a_EO5_M conserved hypot heti cal
EK- 5a_029 CNBQRO750 EK- 5a_036 protein

MEK-5a_H04_M simlar to KIAA1389 |MEK-5a_EO6_M hypothetical protein
EK- 5a_041 protein EK- 5a_040 uwn1824. 1

MEK- 5a_HO5_M hypot hetical protein |MEK-5a_EO7_M conserved hypot heti cal
EK- 5a_045 CNBA5450 EK- 5a_052 protein

MEK- 5a_H06_M . MEK- 5a_E08_M hypot hetical protein
EK-5a_057 anp deani nase EK- 5a_056 UMD3892. 1

Bacteri al
MEK- 5a_H07_M N MEK- 5a_E09_M : :
e aRi transcriptional e aRa hypot hetical protein

EK- 5a_061 activator domain EK- 5a_068

MEK- 5a_H08_M hypot hetical protein |MEK-5a_E10_M conserved hypot heti cal
EK-5a_073 UMD2704. 1 EK-5a_072 protein

MEK- 5a_H09_M : : MEK-5a_E11_M hypothetical protein
EK-5a 077 | hypothetical protein |™gy 5o ggz CNBF1330

MEK- 5a_H10_M hypot hetical protein |MEK-5a_E12_M hypothetical protein
EK- 5a_089 UMD3353. 1 EK- 5a_088 gl r0482

MEK- 5a_H11_M ’ MEK-5a_F01_M hypot hetical protein
EK- 53093 LOC398631 protein EK- 5a_ 011 AN2200. 2

MVEK- 6a_A01_M . . MEK- 5a_F02_M PREDI CTED: similar to
EK-6a 001 | hypothetical protein I"g "5"g16 |  VASK- 4E- BP3 protein

MVEK- 6a_A02_M . . MEK- 5a_F03_M . .
EK- 6a_ 005 ATP- bi ndi ng protein EK- 5a_ 028 hypot hetical protein

MEK- 6a_A03_M hypot hetical protein |MEK-5a_F04_M hypothetical protein
EK- 6a_018 CNBL2770 EK- 5a_032 UMD5831. 1

MEK- 6a_A04_M . ’ MEK- 5a_F05_M hypot hetical protein
EK- 6a_ 022 predicted protein EK- 5a_ 044 DDB0217507

MVEK- 6a_A05_M M TOCHONDRI AL MVEK- 5a_F06_M NRPS
EK- 6a_034 PRECURSOR EK- 5a_048

MEK- 6a_A06_M hypot hetical protein |MEK-5a_F07_M .
EK- 6a_ 038 UMD2442. 1 EK-5a 060 |Unnamed protein product

probabl e

MEK- 6a_A07_M
EK- 6a_050

di pepti dyl pepti dase
Il

MEK- 5a_F09_M
EK- 5a_076

ENSANGP00000021394

MEK- 6a_A08_M

hypot hetical protein

MEK- 5a_F10_M

oxal at e decar boxyl ase
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EK- 6a_054 UMD4341. 1 EK-5a_080
MEK- 6a_A09_M hypot hetical protein |MEK-5a_F11_M
EK- 6a_ 066 CNBL0460 EK- 5a_ 092 05996- PB

MEK- 6a_A10_M

CAMP responsi ve
el enent bi ndi ng

MEK- 5a_F12_M

oxi dor educt ase

EK- 6a_070 protein 3 EK- 5a_096
MEK- 6a_Al1_M . ’ MEK-5a_Q01_M hypot hetical protein
EK-6a 082 | hypothetical protein |™g 504 CNBG2440
MEK- 6a_Al2_M . ’ MEK- 5a_@02_M sul fate
EK-6a 086 | hypothetical protein \"g "5617"| adenyl transferase MET3
MEK- 6a_B01_M MEK- 5a_@03_M ; .
EK- 62009 NRPS EK-5a 021 hypot hetical protein
VEK- 6a_B02_M . MVEK- 5a_@04_M
EK- 6a_013 putative transposase EK- 5a_ 033 ADRL17W
MEK- 6a_B03_M . MEK- 5a_@05_M hypot hetical protein
EK-6a 026 | SICHGO03138 protein | gy 5037 Ca019. 8506
MEK- 6a_B04_M hypot hetical protein |MEK-5a_G06_M translation el ongation
EK- 6a_030 FQ01836. 1 EK- 5a_049 factor la
MEK- 6a_B05_M MEK- 5a_@08_M hypot hetical protein
EK- 6a_ 042 | MP dehydr ogenase EK- 5a_ 065 UMD5869. 1
MEK- 6a_B06_M hypot hetical protein |MEK-5a_Q(09_M putative al dehyde
EK- 6a_046 uMn3844. 1 EK- 5a_069 dehydr ogenase ( NAD+)
MEK- 6a_B07_M hypot hetical protein |MEK-6a_G08 M hypothetical protein
EK- 6a_058 UMD0913. 1 EK- 6a_065 UMD3995. 1
putative cyclic
MEK- 6a_B08_M AMP- dependent protein |MEK-6a_G09_M ol vor ot ei n
EK- 6a_062 ki nase regul atory EK- 6a_069 polyp
subuni t
MEK- 6a_B09_M hypot hetical protein |MEK-6a_GlLO_M . .
EK- 62074 CNBK1720 EK-6a 081 | nypothetical protein
MEK- 6a_B10_M hypot hetical protein |MEK-6a_Gl1_M PABl binding protein
EK- 6a_078 CNBB2060 EK- 6a_085 (Pbp1l)
MEK- 6a_Bl11_M . ’ MEK- 6a_Gl2_M hypot hetical protein
EK-6a 090 | hypothetical protein |"g ‘s 097 UMD3494. 1
MEK- 6a_B12_M hypot hetical protein |MEK-6a_HO01_M ’
EK- 6a_094 UMD1495. 1 EK- 64012 protein scd2/ral 3
MEK- 6a_C01_M unnaned protein MEK- 6a_H02_M .
EK- 6a_002 pr oduct EK- 6a_025 replicase
MEK- 6a_C03_M conser ved hypot heti cal |MEK-6a_HO3_M hypothetical protein
EK- 6a_019 protein EK- 6a_029 UMD5019. 1

MEK- 6a_C04_M
EK- 6a_023

| MP dehydr ogenase

MEK- 6a_H04_M
EK- 6a_041

al pha- ket ogl ut ar at e- dep
endent taurine
di oxygenase

MEK- 6a_C05_M . ’ MEK- 6a_HO5_M Hypot hetical protein
EK-6a 035 | hypothetical protein g ‘s g45 CBG22958
phosphoadenosi ne- phosph
MEK- 6a_C06_M LP05062p MEK- 6a_H06_M osul fate synt hase

EK- 6a_039

EK- 6a_057

(PAPS) bi functi onal
enzyne

MEK- 6a_C07_M

unnaned protein

MEK- 6a_HO7_M

Di gA protein

EK- 6a_051 pr oduct EK- 6a_061

MEK- 6a_C08_M . . MEK- 6a_H08_M hypot hetical protein
EK-6a_ 055 | hypothetical protein |"g ‘g q73 UMD2685. 1

MEK- 6a_C09_M unnaned protein MEK- 6a_H09_M
EK- 6a_067 pr oduct EK- 62077 cytochrome PA50

MEK- 6a_C10_M

ATP dependent RNA

MEK- 6a_H11_M

hypot hetical protein
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EK- 6a_071 hel i case (Dhhl EK- 6a_093 UMD1460. 1
MEK- 6a_Cl11_M hypot hetical protein |MEK-6a_H12 M .
EK- 62083 UMD3698. 1 EK- 6a_ 101 endopept i dase
MEK- 6a_Cl2_M actin 1 MEK- 7a_A02_M hypot hetical protein
EK- 6a_087 EK- 7a_005 UMD2461. 1
MEK- 6a_D01_M hypot hetical protein |MEK-7a_A03_M :
EK- 62010 Af U8g01570 EK-7a 018 | SJCHOCO3138 protein
MEK- 6a_D02_M . ’ MEK- 7a_A04_M hypot hetical protein
EK-6a_014 | hypothetical protein g 7"g55 SPBCA4. 05
MEK- 6a_D03_M hypot hetical protein |MEK-7a_A05 M . .
EK- 6a_ 027 AN1339. 2 EK-7a 034 | acetate--CoAligase
MEK- 6a_D05_M unnaned protein MEK- 7a_A06_M
EK- 6a_043 pr oduct EK-7a 038 | Phosphate transporter
MEK- 6a_D06_M . . MEK- 7a_A07_M .
EK- 6a_ 047 hypot heti cal protein EK- 7a_ 050 reverse transcriptase
MEK- 6a_D07_M hypot hetical protein |MEK-7a_A08_M hypothetical protein
EK- 6a_059 UMD2043. 1 EK- 7a_054 UMD5176. 1
MEK- 6a_D08_M hypot hetical protein |MEK-7a_A09_M ’ :
EK- 62063 UMD1834. 1 EK-7a 066 | nypothetical protein
MEK- 6a_D09_M unnaned protein MEK- 7a_A10_M hypot hetical protein
EK- 6a_075 product EK- 7a_070 UMD0961. 1
MEK- 6a_D10_M . MEK- 7a_All1 M
EK- 6a_ 079 G c-6-P i sonerase EK- 7a_ 082 phosphogl ycer at e nut ase
MEK- 6a_D11_M hypot hetical protein |MEK-7a_Al12_M .
EK- 6a_091 DDB0217890 EK- 7a_086 expressed protein
MEK- 6a_D12_M hypot hetical protein |MEK-7a_B0l1_M Ras?2
EK- 6a_095 UMD2921. 1 EK- 7a_009
MEK- 6a_E02_M unnaned protein MEK- 7a_B02_M hypot hetical protein
EK- 6a_008 pr oduct EK-7a_013 UMD3449. 1
MEK- 6a_E03_M hypot hetical protein |MEK-7a_B03_M hypothetical protein
EK- 6a_020 Aci dDRAFT_4187 EK- 7a_026 UMD2955. 1

PREDI CTED: simlar to

MEK- 6a_EO05_M hypot hetical protein |MEK-7a_B04_M M b
— s — i togen-activated
EK- 6a_036 SPBC3D6. 14c EK- 7a_030 protein kinase ki nase
MEK- 6a_E06_M hypot hetical protein |MEK-7a_B07_M hypothetical protein
EK- 6a_040 MG10126. 4 EK- 7a_058 M303030. 4
MEK- 6a_EO07_Mtransl ati on el ongati on |[MEK-7a_B08_M hypothetical protein
EK- 6a_052 factor la EK- 7a_062 UMD2894. 1
: : tative sphingolipid
MEK- 6a_E08_M hypot hetical protein |MEK-7a_B09_M pu )
EK- 6a_056 UMD0279. 1 EK-7a 074 |'©°N9 Chagpo?gfﬁ sensory
MEK- 6a_E09_M hypot hetical protein |MEK-7a_B11_M hypothetical protein
EK- 6a_068 Af u29g16640 EK- 7a_090 uMD1892. 1
MEK- 6a_E10_M hypot hetical protein |MEK-7a_Bl12_M hypothetical protein
EK- 6a_072 DDB0205829 EK- 7a_094 UMD0972. 1
MEK- 6a_E11_M hypot hetical protein |[MEK-7a_C01_M hypothetical protein
EK- 6a_084 FQ07569. 1 EK- 7a_002 FG04853. 1
MEK- 6a_E12_M hypot hetical protein |MEK-7a_C02_M hypothetical protein
EK- 6a_088 CNBF3070 EK- 7a_006 UMD3449. 1
MEK- 6a_FO01_M hypot hetical protein |MEK-7a_C03_M :
EK- 6a_ 011 CNBH2250 EK-7a 019 |unnamed protein product
MEK- 6a_F02_M No significant MEK- 7a_C05_M .
EK- 6a_016 simlarity found. EK-7a 035 |Unnamed protein product
MEK- 6a_F03_M . ’ MEK- 7a_C06_M .
EK- 62028 putative extensin EK- 72039 unnaned protei n product
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MEK- 6a_F04_M hypot hetical protein |MEK-7a_CO07_M hypothetical protein
EK- 6a_032 UMD5847. 1 EK- 7a_051 UMD4005. 1
I\/EEP;GGaa__FOO454_M hypot heti cal protein NEEK};_77aa—_%0585—M unnaned protein product
MEK- 6a_F06_M hypot hetical protein |MEK-7a_C09_M hypothetical protein
EK- 6a_048 UMD5989. 1 EK- 7a_067 Afulgl12120
MEK- 6a_F07_M hypot hetical protein |MEK-7a_Cl0_M hypothetical protein
EK- 6a_060 CNBN0950 EK- 7a_071 UMD4060. 1
MEK- 6a_F08_M MEK- 7a_Cl12_M farnesyl - di phosphat e
EK-6a_064 | 9lucuronyl hydrolase |"g 7. 5g7 farnesyl transferase
MEK- 6a_F09_M hypot hetical protein |MEK-7a_D01_M hypothetical protein
EK- 6a_076 UMD1666. 1 EK- 7a_010 CNE03080
MEK- 6a_F10_M hypot hetical protein |MEK-7a_D02_M hypothetical protein
EK- 6a_080 Ava_4013 EK- 7a_014 UMD0686. 1
MEK- 6a_F11_M hypot hetical protein |[MEK-7a_Q09_M hypothetical protein
EK- 6a_092 PA3323 EK- 7a_069 UMD0961. 1
putative cyclic
MEK- 6a_F12_M hypot hetical protein |MEK-7a_GLO_M AMP-dependent protein
EK- 6a_096 CNBH1840 EK- 7a_081 ki nase regul atory
subuni t
MEK- 6a_Q01_M hypot hetical protein |MEK-7a_Gl2_M hypothetical protein
EK- 6a_004 CNC00130 EK- 7a_097 UMD3995. 1
MEK- 6a_G02_M hypot hetical protein |MEK-7a_HO1_M hypothetical protein
EK- 6a_017 uwmn1172. 1 EK-7a_012 UMD4371. 1
MEK- 6a_Q03_M 1- acyl gl ycer ol - 3- phosp |MEK- 7a_H02_M actin 1
EK-6a_021 |hate O acyltransferase| EK-7a_025
MEK- 6a_CG04_M delta-12 fatty acid |MEK-7a_HO5_M subtilisin-like serine
EK- 6a_033 desat ur ase EK- 7a_045 pr ot ease
MEK- 6a_Q05_M hypot hetical protein |MEK-7a_HO6_M conserved hypot heti cal
EK- 6a_037 UMD1709. 1 EK- 7a_057 protein
MEK- 6a_G06_M hypot hetical protein |MEK-7a_HO9_M hypothetical protein
EK- 6a_049 M306510. 4 EK- 7a_077 UMD2461. 1
MEK- 6a_G07_M hypot hetical protein |MEK-7a_H10_M
EK- 6a_053 CNBC3900 EK- 7a_089
MEK- 7a_H11 M Di hydr oor ot at e
EK- 7a_093 dehydr ogenase
. . i id
MEK-7a_D03_M hypothetical protein |MEK-7a_H12_M . ! sopr en?l
EK- 7a_027 ANG853. 2 Ek-7a 101 | Piosynthesis-related
protein
MEK- 7a_D04_M hypot hetical protein |MEK-8a_A02_M hypothetical protein
EK- 7a_031 CNB&2440 EK- 8a_005 UMD1034. 1
MEK- 7a_D06_M conser ved hypot heti cal |MEK-8a_A03_M hypothetical protein
EK- 7a_047 protein EK-8a_018 UMD1478. 1
MEK- 7a_D07_M CoPCNA MEK- 8a_A04_M hypot hetical protein
EK- 7a_059 EK- 8a_022 UMD4074. 1
MEK- 7a_D09_M unnaned protein MEK- 8a_A05_M hypot hetical protein
EK- 7a_075 product CBS767] EK- 8a_034 CNBF3990
MEK- 7a_D10_M MEK- 8a_A06_M hypot hetical protein
EK-7a 079 | DNApolymerase Delta | gy g o 3g AN9114. 2
MEK- 7a_D11_M ’ A . MEK- 8a_A07_M hypot hetical protein
EK-7a 091 | actin binding protein "5 ‘g g55 FGD5946. 1
MEK- 7a_D12_M . . MEK- 8a_A08_M hypot hetical protein
EK-7a 095 | hypothetical protein |™gy o= o5z UMD3995. 1
MEK- 7a_EO1_M MEK- 8a_A10_M hypot hetical protein
EK- 74003 Gytochrome PA50 EK- 8a_ 070 UMD3257. 1
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MEK- 7a_EO04_M hypot hetical protein |MEK-8a_All_M .
EK- 7a_024 UMD3995. 1 EK-8a 082 |Unnamed protein product
NEEP§_77aa—_%O460—M al cohol oxi dase NEEK};_SBaZ;_%lBZG—M chitin synthase

MEK- 7a_E07_M
EK- 7a_052

putative cyclic
AMP- dependent protein
ki nase regul atory
subuni t

MEK- 8a_B01_M
EK- 8a_009

transl ation el ongation
factor la

MEK- 7a_E08_M

expressed protein

MEK- 8a_B03_M

expressed protein

EK- 7a_056 EK- 8a_026

MEK- 7a_E09_M hypot hetical protein |MEK-8a_B04_M nannose- 6-phosphate
EK- 7a_068 CNBH3400 EK- 8a_030 i sonmer ase

MEK- 7a_E10_M . . MEK- 8a_B05_M conserved hypot heti cal
EK-7a 072 | ATP-ADP antiporter EK-8a_ 042 protein

MEK-7a_E11 M . . ’ MEK- 8a_B07_M conserved hypot heti cal
EK- 7a_084 m tochondrion protein EK- 8a_058 protein

MEK- 7a_E12_M hypot hetical protein |MEK-8a_B08_M hypothetical protein
EK- 7a_088 CNBH2170 EK- 8a_062 M306559. 4

MEK- 7a_F01_M hypot hetical protein |MEK-8a_B09_M hypothetical protein
EK- 7a_011 UMD3995. 1 EK-8a_074 CNBI 2370

MEK- 7a_F03_M MSF nul tidrug MEK-8a_B11_M hypothetical protein
EK- 7a_028 transporter EK- 8a_090 UMD5144. 1

MEK- 7a_F04_M hypot hetical protein |MEK-8a_Bl12_M
EK- 78032 UMD3191. 1 EK- 8a_094 fumarate hydratase

MEK- 7a_F05_M transcriptional MEK-8a_C01_M hypothetical protein
EK- 7a_044 regul atory protein EK- 8a_002 UMD2704. 1

MEK- 7a_F06_M MEK- 8a_E03_M . :
EK- 72048 format e dehydr ogenase EK- 82020 hypot hetical protein

MEK- 7a_F07_M . MEK- 8a_E04_M hypot hetical protein
EK- 7a_ 060 hst3 protein EK- 8a_ 024 UMD0923. 1

MEK- 7a_F08_M ’ MEK- 8a_EO5_M response to
EK- 7a_064 NADH ki nase EK- 8a_036 drug-rel ated protein

MEK- 7a_F10_M hypot hetical protein |MEK-8a_EO06_Mgl yceral dehyde- 3- phosph
EK- 7a_080 CNBA6490 EK- 8a_040 at e dehydr ogenase

MEK- 7a_F11_M Na+/ H+ exchanger MEK- 8a_EO7_M RAB CGDP-di ssoci ati on
EK- 7a_092 family protein EK- 8a_052 i nhi bi tor

I\/EEPT{_77aa_C(I))127_M sorbi tol dehydrogenase NEEKk_88aa_I500586_M cat al ase

MEK- 7a_G04_M conser ved hypot heti cal |MEK-8a_E09_M ’
EK- 7a_033 protein EK-8a 068 | ammoniumtransporter

MEK- 7a_@05_M hypot hetical protein |MEK-8a_E10_M hypothetical protein
EK- 7a_037 UMD5103. 1 EK- 8a_072 M303840. 4

MEK- 7a_@07_M hypot hetical protein |MEK-8a_El1l_M | accase 1
EK- 7a_053 M309130. 4 EK- 8a_084

MEK- 7a_Q08_M : MEK- 8a_E12_M
EK- 7a_ 065 expressed protein EK- 8a_ 088 CDC1

MEK- 8a_C02_M unnaned protein MEK- 8a_F01_M hypot hetical protein
EK- 8a_006 pr oduct EK-8a_011 CNBF2910

MEK- 8a_C03_M hypot hetical protein |MEK-8a_F02_M . .
EK- 8a_ 019 UMD0528. 1 EK- 8a 016 isocitrate lyase

MEK- 8a_C05_M hypot hetical protein |MEK-8a_FO03_M hypothetical protein
EK- 8a_035 Ca019. 2163 EK- 8a_028 CNBH0650

MEK- 8a_C06_M hypot hetical protein |MEK-8a_F04_M Ranl-1i ke protein
EK- 8a_039 UMD2955. 1 EK- 8a_032 ki nase

MEK- 8a_C07_M hypot hetical protein |MEK-8a_FO5_M hypothetical protein
EK- 8a_051 CNBI 3540 EK- 8a_044 CNBB5460
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MEK- 8a_C08_M CDP- mannose MEK- 8a_F06_M hypot hetical protein
EK- 8a_055 transporter EK- 8a_048 UMD0936. 1
MEK- 8a_C10_M putative al dehyde MEK- 8a_F07_M  mi crotubul e bindi ng
EK- 8a_071 dehydr ogenase ( NAD+) EK- 8a_060 protein
MEK-8a_Cl1_M isocitrate MEK- 8a_F08_M hypot hetical protein
EK- 8a_083 dehydr ogenase ( NAD+) EK- 8a_064 UMD3995. 1
MEK- 8a_D01_M hypot hetical protein |MEK-8a_F09_M .
EK- 84010 UMD4961. 1 EK-8a 076 |unnamed protein product
MEK- 8a_D02_M hypot hetical protein |MEK-8a_F11_M
EK-8a_ 014 UMD1898. 1 EK- 8a_ 092 cytochrome P450
MEK- 8a_D03_M hypot hetical protein |MEK-8a_F12_M hypothetical protein
EK- 8a_027 UMD0987. 1 EK- 8a_096 CNBF0040
MEK- 8a_D04_M hypot hetical protein |MEK-9a_B06_M hypothetical protein
EK- 8a_031 UMD3995. 1 EK- 9a_046 UMD2894. 1
MEK- 8a_D06_M hypot hetical protein |MEK-9a_B07_M . .
EK- 8a_ 047 CNBN0970 EK-9a 058 | nypothetical protein
MEK- 8a_D07_M . MEK- 9a_B08_M
EK- 82059 citrate synthase EK- 92062 m 02
MEK- 8a_D08_Mtransl ati on el ongati on|MEK-9a_B09_M hypothetical protein
EK- 8a_063 factor la EK-9a_074 UMD2894. 1
MEK- 8a_D09_M hypot hetical protein |MEK-9a_B10_M ’
EK- 8a 075 CNBG3800 EK- 94078 aci d phosphat ase
MEK- 8a_D10_M unnaned protein MEK- 9a_Bl11_M
EK- 8a_ 079 pr oduct EK- 9a_ 090 SPOCAGS. 12¢
MEK- 8a_D11_M hypot hetical protein |MEK-9a_B12_M :
Ek-8a 09T | T UMD5176.1 Ek-9a 094 | adenylosuccinate lyase
MEK- 8a_D12_M hypot hetical protein |[MEK-9a_C01_M hypothetical protein
EK- 8a_095 CNBE2190 EK- 9a_002 UMD5949. 1
MEK- 8a_EO01_M . MEK- 9a_C02_M .
EK- 82003 actin 1 EK- 92006 bet a- gl ucosi dase
MEK- 8a_E02_M MEK- 9a_C05_M ar gi ni nosucci nat e
EK- 8a_008 ABROZ7Cp EK-9a_035 synt het ase
MEK- 8a_G03_M cytokinesis protein |MEK-9a_C06_M hypothetical protein
EK- 8a_021 SepA EK- 9a_039 CNB&XR2470
MEK-8a_Gl1_M . MEK- 9a_C08_M
EK- 8a_ 085 expressed protein EK- 9a_ 055 SPCC132. 02
MEK- 8a_Gl12_M hypot hetical protein |MEK-9a_C09_M
EK- 8a_ 097 UMD2723. 1 EK-9a 067 | @l Pha DNA polymerase
MEK- 8a_HO01_M hypot hetical protein |[MEK-9a_Cl0_M bet a gal act osi dase
EK-8a_012 Uuwn4594. 1 EK-9a_071 al pha
MEK- 8a_H02_M hypot hetical protein |MEK-9a_Cl1_M hypothetical protein
EK- 8a_025 CNE03280 EK- 9a_083 CNF00800
di hydrol i poyl | ysi ne-res
MEK- 8a_H03_M put ative MEK- 9a_Cl12_M i due
EK- 8a_029 aspartyl - protei nase EK-9a_087 |acetyl transferaseneofor
mans JEC21]
MEK- 8a_H04_M hypot hetical protein |MEK-9a_D01_M . .
EK- 82041 UMD3198. 1 EK-9a 010 | WADPH oxidase isoform2
MVEK- 8a_H05_M MEK- 9a_D02_M . .
EK- 8a_ 045 SPCC126. 12 EK-9a 014 hypot hetical protein
MEK- 8a_H06_M unnaned protein MEK- 9a_D03_M ’ .
EK- 84057 pr oduct EK- 94027 PHD-finger protein
MEK- 8a_H09_M unnaned protein MEK- 9a_D04_M .
EK-8a_077 pr oduct EK-9a_031 unnaned protein product
MEK- 9a_A01_M . MEK- 9a_D05_M
EK- 9001 prol i dase EK- 92043 CAP
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MEK- 9a_A02_M

MEK- 9a_D06_M

EK- 9005 DyP EK- 92047 WD- r epeat protein

MEK- 9a_A03_M hypot hetical protein |MEK-9a_D07_M hypothetical protein
EK-9a_018 UMD4610. 1 EK- 9a_059 CNBC4950

MEK- 9a_A04_M . ’ MEK- 9a_D08_M acyl - CoA t hi oester
EK-9a 027 | hypothetical protein |"g "9 963 hydr ol ase

MEK- 9a_A05_M hypot hetical protein |MEK-9a_D09_ M hypothetical protein
EK- 9a_034 CNH02380 EK-9a_075 CNB01270

MEK- 9a_A06_M MEK-9a_D10_M hypot hetical protein
EK- 94038 SPBC215. 13 EK- 9a_ 079 UMDO767. 1

MEK- 9a_A07_M hypot hetical protein |MEK-9a_D11_M putative cell surface
EK-9a_050 CNBB0150 EK-9a_091 protein

MEK- 9a_A09_M hypot hetical protein |[MEK-9a_D12 M hypothetical protein
EK- 9a_066 CNBGD400 EK- 9a_095 UMD0857. 1

MEK- 9a_A10_M hypot hetical protein |[MEK-9a_EO1_M cal cineurin catal ytic
EK-9a_070 CNBA2340 EK- 9a_003 subunit; Ucnl

MEK- 9a_Al11_M Phospho- 2- dehydr o- 3- de |MEK- 9a_E02_M : :
EK-9a_082 | oxyheptonate al dol ase EK- 9a_008 NADPH oxi dase i sof orm2

MEK- 9a_Al12_M DyP MEK- 9a_EO03_M hypot hetical protein
EK- 9a_086 EK-9a_020 CNF04820

MEK-9a_B01_M hypot hetical protein |MEK-9a_EO4_M hypothetical protein
EK- 9a_009 CNBL1190 EK-9a_024 UMD5176. 1

MEK- 9a_B02_M hypot hetical protein |MEK-9a_EO5_M h
EK-9a 013 UMD5700. 1 EK-9a 036 | adenylosuccinate |yase

MEK- 9a_B03_M hypot hetical protein |MEK-9a_E06_M DUF500 and UBA/ TS-N
EK- 9a_026 UMD4060. 1 EK- 9a_040 donmi n protein

MEK- 9a_B05_M ’ MEK- 9a_EO07_M hypot hetical protein
EK-9a 042 | threonine synthase |"gy 9. 555 UMD5184. 1

MEK- 9a_F10_M phosphoadenosi ne- phosp |MEK-9a_E10_M  GTP- bi ndi ng protein
EK- 9a_080 hosul f at e synt hase EK-9a_072 Ypt 1

MEK-9a_F12_M HSL1 MEK-9a_E11 M heterotrineric
EK- 9a_096 EK- 9a_084 G protein GTPase

MEK- 9a_G01_M
EK- 9a_004

vacuol ar ATP synt hase

MEK- 9a_E12_M
EK- 9a_088

pr ot ei n-vacuol ar
targeting-rel ated
pr ot ei nneof or mans JEC21

MEK- 9a_G02_M

cyt oki nesi s-rel at ed

MEK- 9a_F01_M

ket oreduct ase Af293

EK-9a_017 protein EK-9a_011
MEK- 9a_Q®03_M : MEK- 9a_F02_M DUF895 donmi n nenbr ane
EK-9a 021 | A cohol oxidase (AQX) | "gx ‘94 016 protein
MEK- 9a_@G05_M hypot hetical protein |MEK-9a_FO03_M probabl e di carboxyl ate
EK-9a_037 CNBA6410 EK- 9a_028 carrier protein
MEK- 9a_G06_M isocitrate MEK- 9a_F04_M
EK- 9a_049 dehydr ogenase EK- 9a_032 cycl ohydrol ase
MEK- 9a_@07_M phosphoadenosi ne- phosp |MEK- 9a_F05_M Al g2
EK- 9a_053 hosul fate synt hase EK- 9a_044 9
MEK- 9a_@08_M hypot hetical protein |MEK-9a_FO07_M hypothetical protein
EK- 9a_065 UMD2955. 1 EK- 9a_060 UMD0488. 1
MEK- 9a_@G09_Mfruct ose- 1, 6- bi sphosph |MEK-9a_F08_M hypot hetical protein
EK- 9a_069 ate al dol ase EK- 9a_064 UMD1666. 1
MEK-9a_GLO_M  unnamed protein  |VEK-10a_cpe_| 3! Pha; ket oglutarat e-dep
EK-9a_081 pr oduct MEK- 10a_039 di oxygenase
MEK-9a_Gl1_M hypot hetical protein |MEK-10a_CO7_ putative al dehyde
EK- 9a_085 CNBN1150 MEK- 10a_051 dehydr ogenase ( NAD+)
MEK-9a_Gl2_M hypot hetical protein |MEK-10a_CO08_ | carbanpyl phosphate
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EK-9a_097 AN7678. 2 MEK- 10a_055 synt het ase
MEK- 9a_H01_M . MEK- 10a_C09_| hypothetical protein
EK- 9a_ 012 oxi dor educt ase MEK- 104067 UMD1559. 1
MEK- 9a_H02_M A . |MEK-10a_C10_ pre-nRNA splicing
EK-9a 025 | SNORNA binding protein e 04 071 fact or
. hi st one
MEK- 9a_H03_M unnaned protein MEK- 10a_C11_
EK-9a_029 pr oduct MEK- 10a 083 | Aacetyltransferase
(Esal)
MEK- 9a_H04_M el ongati on factor MEK- 10a_DO01_ relag%%rEQSEQﬁ;ina
EK- 9a_041 1-gammua (ef-1-gamm) | MEK-10a_010 dehydr ogenase/ r educt ase
MEK- 9a_HO5_M aryl - al cohol MEK- 10a_D02_ .
EK- 9a_045 dehydr ogenase MEK- 10a_014 QDEZ protein
MEK- 9a_H06_M trypt ophan MEK- 10a_D04_ . ’
EK- 9a_057 2, 3-di oxygenase MEK- 10a_031 VD domai n protein
MEK- 9a_HO7_M al ph‘?énkdeén%gltlgtu?ri e;]tee- de |vek- 10a_DO5_| mitochondrial carrier
EK- 9a_061 di oxygenase MEK- 10a_043 protein (R nR)
MEK- 9a_H08_M  NADH dehydr ogenase MEK- 10a_D06_ cytochrone P450
EK-9a_073 (ubi qui none) MEK- 10a_047 nonooxygenase
MEK-9a_HO9_M _ . MEK- 10a_DO07_| Endo- b- N- acet yl gl ucosam
EK-9a 077 |amnomethyltransferase| \ev 105 059 i ni dase
MEK- 9a_H10_M hypot hetical protein |MEK-10a_D09_ serine/threonine
EK- 9a_089 CNBB0460 MEK- 10a_075 protein kinase
MEK-9a_H11_M . MEK- 10a_D10
EK- 9a_ 093 MRNA cat abol i sm MEK- 10a_ 079 Hob1p
MEK- 10a_A03_ . MEK-10a_D11_ UDP- gl ucose
MEK- 10a_018 aconi tase MEK- 10a_091 dehydr ogenase
MEK- 10a_A05_ MEK- 10a_D12_| hypothetical protein
MEK- 10a_ 034 SPAC1296. 04 MEK- 104095 UMD6423. 1
MEK- 10a_A06_|transl ati on el ongati on |MEK-10a_EO1_| hypothetical protein
MEK- 10a_038 factor la MEK- 10a_003 Afu2g11670
MEK- 10a_A07_ related to nal ate MEK- 10a_E03_
MEK- 10a_050 dehydr ogenase MEK- 10a_020 ATP SYNTHASE BETA CHAIN
MEK- 10a_A08_ for el MEK- 10a_EQ04_ heat shock
MEK- 10a_054 MEK- 10a_024 | transcription factor 2
MEK- 10a_A09_| hypot hetical protein |MEK-10a_EO5_ ’
MEK- 10a_066 M304516. 4 MEK- 10a_ 036 putative urease
MEK- 10a_A10_ MEK- 10a_E06__ putative al dehyde
MEK- 10a_070 SPAC21EL1. 06 MEK- 10a_040 dehydr ogenase ( NAD+)
MEK- 10a_Al12_|conserved hypot heti cal |MEK-10a_EO07_
MEK- 10a_086 protein MEK-10a 052 |  €Poxide hydrol ase
MEK- 10a_B01_|ganma- gl ut anyl t ranspep |[MEK- 10a_EO8_| related to mul tidrug
MEK- 10a_009 tidase MEK- 10a_056 resistant protein
al pha- ket ogl ut ar at e- de
MEK- 10a_B02 . MEK- 10a_EO09
Yy pendent taurine Yy transporter
MVEK- 10a_013 di oxygenase MEK- 10a_068
MVEK- 10a_B04_ . |MEK-10a_E10_ .
MEK- 10a_ 030 transnenbrane protein MEK- 108072 al | ant oi nase
el ectron transporter
MEK- 10a_B05_ oxysterol binding MEK- 10a_H10_| transferring el ectrons
MEK- 10a_042 protein MEK- 10a_089 |wi t hi n CoQH2- cyt ochr onme
¢ reduct ase conpl ex
MEK- 10a_B06_ rocess{ﬁNArelated MEK-10a_H12_| o\t o hi one transf er ase
MEK- 10a_046 | P g MEK- 10a_101 | ¢

protein
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MEK- 10a_B07_|transl ati on el ongati on |[MEK-11a_AO01_ :
MEK- 10a_058 factor la MEK- 11a 001 | & utamine synthetase
MEK- 10a_B08_| 88 kDa i mmunoreacti ve |[MEK-1la_ A02_ acyl - CoA t hi oester
MEK- 10a_062 mannopr ot ei n MP88 MEK- 11a_005 hydr ol ase
MEK- 10a_B09_ genlelr atl r aRr':lg‘cFr)?l %/?g:]ase MEK- 11a_A03_| related to nultidrug
MEK- 10a_074 f oot Orp MEK- 11a_018 resistant protein
MEK- 10a_B10_| NAD- dependent formate |[MEK-1la_AO4_| hypothetical protein
MEK- 10a_078 dehydr ogenase MEK- 11a_022 UMD4060. 1
MEK- 10a_B11_| hypot hetical protein |MEK-1la_AO05_| 19 kDa protein having
MEK- 10a_090 UMD0262. 1 MEK- 11a_034 G X-X-X-Q X-Wnoti f
i dor educt ase
MEK- 10a_B12_| 3-phosphogl ycerate |MEK-11la_A06_ ox! '
NEK- 10a_ 094 ki nase MEK- 11a_ 03§ | 20G Fe(ll) oxygenase
famly
MEK- 10a_C01 , MVEK- 11a_A07 oxi dor educt ase,
VEK- 104 002 |'i pase MEK- 114 050 20G Fe(]! ) onygenase
- - am |y
MEK- 10a_C02_ asparagi nyl -t RNA MEK- 11a_A08_ :
MEK- 10a_006 synt het ase MEK-11a_054 unnaned protein product
MEK- 10a_C03_ MEK-11a_A09 putative menbrane
MEK- 10a_019| Chaperone regulator |h\m'115 066 protein
MEK- 10a_0C04_ . MEK- 11a_Al10_| farnesyl -di phosphate
MEK- 10a_023 am dohydr ol ase MEK-11a_070 farnesyl transferase
phosphoadenosi ne- phosp
MEK- 10a_E11_| hosul fate synt hase MEK- 11la_All_
MEK- 10a_084 | (PAPS) bifunctional | MEK-11a 0g2 | @& Pha/beta hydrolase
enzyne
NNEElﬁ_llooaa_Eo1828_ hypot hetical protein NNIEE§£_1111a5%18263_ Cyt ochronme P450
MEK- 10a_F01_ MEK- 11a_BO01_|di hydrol i poyl I ysi ne-res
MEK- 10a_011 | MP dehydr ogenase MEK- 11a_009 | i due acetyl transferase
MEK- 10a_F02_| _ . MEK- 11a_B03_| hypothetical protein
MEK- 10a_ 016 | @M nomethyl transferase |\m "1 15 026 UMD4005. 1
MEK- 10a_F03_ MEK- 11a_B04_ : ’
MEK- 102028 SPAC22F8. 09 MEK- 11a_030 WD donai n protein
MEK- 10a_F04_| damaged DNA binding |MEK-11la_BO5_| hypothetical protein
MEK- 10a_032 protein MEK- 11a_042 UMD4085. 1
. . conjugation with
IV,\I/EE};_llOOaa_FOO454_ cat al ase N,\‘/EEKK_llllaa—%oﬂ'GG— cellular fusion-rel ated
— - protein
MEK- 10a_F06_| hypothetical protein |MEK-1la_ BO7_ bZI P transcription
MEK- 10a_048 UMD6133. 1 MEK- 11a_058 factor (Fcr3)
MEK- 10a_F07_ ur opor phyrin-111 MEK- 11a_B08_ atp2
MEK- 10a_060 | C-nethyltransferase | MEK-1la_ 062 p
MEK- 10a_F08_ nucl ear menbrane MEK- 11a_B09_ .
NEK- 10a_ 064 protein MEK- 11a 074 | Tetalloendopeptidase
MEK- 10a_F09_ . h MEK- 11a_B10_ cytochronme P450
MEK- 10a_076 protein ki nase MEK- 11a_078 nonooxygenase pc-3
N,\/EE'fi_llooaa—Folsoo— acyl - CoA dehydr ogenase N&ﬁ_llllag%lglg hypot hetical protein
MEK- 10a_F11_|conserved hypot heti cal |[MEK-11a_B12_|nucl eosi de-di phosphat as
MEK- 10a_092 protein MEK- 11a_094 e
MEK- 10a_F12_ unnaned protein MEK- 11a_C01_ ar gi ni nosucci nat e
MEK- 10a_096 pr oduct MEK- 11a_002 synt het ase
MEK- 10a_@02_ NADH- ubi qui none MEK- 11a_C02_| probabl e chaperonin of
MEK- 10a_017 oxi dor educt ase MEK- 11a_006 | the TCP1 ring conpl ex
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MEK- 10a_@03_| hypot hetical protein |MEK-1la_ CO3_ ’
MEK- 10a_ 021 MED5325. 4 MEK- 11a_019 | POl ysaccharide synthase
MEK- 10a_G4_| . Probable. MEK- 11a_0C04_ .
MEK- 10a_ 033 di pepti d?/ll Feptl dase VEK- 11a_ 023 heat shock protein
MVEK- 10a_Q05_ . MEK- 11a_C05_
MEK- 108037 MRNA cat abol i sm MEK- 11a_ 035 ADL331Cp
MEK- 10a_Q06_| hypot hetical protein |MEK-1la_CO6_ ’
MEK- 10a_ 049 CNBB2700 MEK- 11a 039 | cation transporter
MEK- 10a_Q07_ unnaned protein MEK- 11a_CO07_| conserved hypot heti cal
MEK- 10a_053 pr oduct MEK- 11a_051 protein
MEK- 10a_Q08_|conserved hypot heti cal |[MEK-11a_C09_| conserved hypot heti cal
MEK- 10a_065 protein MEK- 11a_067 protein
i tochondri al oxi dor educt ase
MEK- 10a_G10 mto : MEK- 11a_C10 '
104 nei-| Processing peptidase i avi| 20G Fe(ll) oxygenase
MEK- 10a_081 beta subunit MEK-11a_071 fanily
MEK- 10a_Gl11_ el ongation factor MEK-11la_Cl11_
MEK- 10a_085 1-al pha MEK- 11a_o0s3 |t " €hal ose phosphoryl ase
putative
MEK- 10a_Gl2_ MEK-11a_Cl12_ transcriptional
MEK- 10a_097 chaper one MEK- 11087 regul ator of
filamentous growth
MVEK- 10a_HO1_ MEK- 11a_DO01_
MEK- 10a_ 012 ACLO34Wp MEK- 114010 cytochrone P450
MEK- 10a_H0O3_| hypothetical protein |MEK-1la D02_ ’
MEK- 10a_ 029 UMD2635. 1 MEK- 11a_014 | Unnanmed protein product
MEK- 10a_H04_ MEK- 11a_D03_| hypothetical protein
MEK- 10a_ 041 ADL331Cp MEK- 114027 CNBE2130
MEK- 10a_HO5_| hypot hetical protein |MEK-1la D04_| probabl e di carboxyl ate
MEK- 10a_045 CNF02490 MEK- 11a_031 carrier protein
MEK- 10a_HO7_| hypothetical protein |MEK-1la_DO5_ O acetyl honoseri ne
MEK- 10a_061 AN0019. 2 MEK- 11a_043 sul fhydryl ase
treptonycin
MEK- 10a_HO8_| ,. .S . . |MEK-11a_D08_
NEK- 10a_ 073 bi osynt hgflrf protein |\ 11a 063 b- car ot ene oxygenase
MEK- 10a_HO9_| related to glucan 1, |MEK-1la_D09_| HMG box transcription
MEK- 10a_077 | 4-al pha-gl ucosi dase | MEK-11la_075 factor Ropl-1
MEK- 11a_EO6_|putative transcription|MEK-11la D10_| hypothetical protein
MEK- 11a_040 factor MEK- 11a_079 UWD4613. 1
MEK- 11a_EO7_ . . MEK-11a_D11_| hypothetical protein
MEK-11a 052 | KHdomain protein e "1y 0 091 AN3057. 2
MEK- 11a_EO08_ maj or facilitator MEK- 11a_D12_ . !
MEK- 11a_056 prot ei n MEK- 11a 095 | nuclear protein BimA
regul ator of ' :
MEK- 11a_EO09 : MEK- 11a_EO1 Di hydr ol i poyl
—— 5| filamentous growth and — s
MEK- 11a_068 virul ence Rfgl MEK- 11a_003 dehydr ogenase
MEK- 11la_E11_ MEK- 11a_EO2_| hypothetical protein
MEK- 11a_084 MFS transporter MEK- 114008 ANG888. 2
MEK- 11a_F02_ . . MEK- 11a_EO03_ delta 12-fatty acid
MEK-11a_ 016 hypot heti cal protein MEK-11a_020 desat ur ase
MEK- 11a_F03_ . MEK- 11a_EO04_ putative t RNA
MEK- 11a_028 al pha- gal act osi dase MEK- 11a_024 | i sopent enyl transf erase
N,\/EE'fi_llllaa—FoO;z— gl ucanase N&ﬁ_llllagkg)gf expressed protein
MEK- 11a_F06_ ; ; MEK- 11a_HO8_ :
MEK- 114048 kinesin MEK- 114073 tifaa
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MEK- 11a_FO07_| O acetyl honoserine MEK-11a_H09 C2H2 transcription
MEK- 11a_060 sul f hydryl ase MEK- 11a_077 factor
MEK- 11a_F09_| Beta- hexosani ni dase |MEK-1la_H10_ :
MEK-11a_076 precur sor MEK-11a_089 expressed protein
MEK- 11a_F10_ RNA pol ynerase | | MEK-11a_H11 | hypothetical protein
MEK- 11a_080 | transcription factor | MEK-1la_ 093 Afulgl7610
MEK-1la_F11_ serinel/threoni ne MEK-11a H12_ putative al dehyde
MEK- 11a_092 protein ki nase MST4 MEK-11a_101 dehydr ogenase ( NAD+)
l'ipid
MEK- 11a_F12_ : MEK- 12a_A01_ phosphopyruvat e
MEK-11a_096 met aboplrlostrre}irnel ated MEK-12a_001 hydr at ase
: di hydrolipoyllysine-re . t RNA
N,\I/EEI<K_llllaa_%()ol4_ si due NI\IIEEKK_1122aa_A6013§ (guani ne-N7-)-nmethyltra
— acetyl transferase - nsf erase
al pha- ket ogl ut ar at e- dep
MEK- 11a_@02 . MEK- 12a_A04 :
4. 45| regulatory protein wriaPyYYs endent taurine
MEK- 11a_017 MVEK- 12a_022 di oxygenase
MEK- 11a_GD3_| NAD binding Rossmann |VEK-12a_os_| ~ Vesicle-mediated
MEK- 11a_021 | fol d oxi doreductase | MEK- 12a_034 Br it
MEK- 11a_@05_| hypothetical protein |MEK-12a_A06_| hypothetical protein
MEK- 11a_037 UMD4173. 1 MEK- 12a_038 AN9114. 2
MEK-11la_Q06_ ’ MEK- 12a_A07_| hypothetical protein
MEK- 11a 049 | CYytoplasmprotein e 152 050 UMD2955. 1
MEK-11a Q07 | utgrgbniﬂ'_et mua |VEK-12a_A08_| hypothetical protein
MEK- 11a_053 synt het ase MEK- 12a_054 CNK01610
: : bi qui nol - cyt ochrone ¢
MEK- 11a_@08_| hypothetical protein |MEK-12a A09_ u : !
MEK- 11a_065 F@5010. 1 MEK- 12a_066 | 'eductase iron-sul fur
subuni t
MEK- 11a_@09_| del ta24(24-1) sterol |MEK-12a_A10_
MEK-11a_069 reduct ase MEK-12a_070 formate dehydrogenase
MEK- 11a_GlO0_| hypothetical protein |MEK-12a All | hypothetical protein
MEK- 11a_081 FQ08756. 1 MEK- 12a_082 UMD4005. 1
MEK- 11la_Gl1_ . MEK- 12a_B01_ 3-isopropyl nal at e
MEK- 11a_085 anion transporter MEK-12a_009 dehydr at ase
MEK- 11a_Gl12_ MEK- 12a_B02_
MEK- 11a_097 ssb2 MEK- 12a_013 ATP SYNTHASE BETA CHAI N
MEK- 11a_HO1_| hypothetical protein |MEK-12a_B03_ .
MEK- 114012 UMD6226. 1 MEK- 124026 beta tubulin 2
MEK- 11a_HO2_| hypothetical protein |MEK-12a B04_ ’
MEK- 114025 FG05773. 1 MEK- 124030 | Unnanmed protein product
MEK- 11a_HO3_ G protein al pha MEK- 12a_B05_| hypothetical protein
MEK-11a_ 029 subuni t MEK- 12a_042 CNBA6410
N&ﬁ_llllagkéofl— al ternative oxi dase N,\‘/EEKk_llzzaa—%ofg actin cross-linking
related to
MEK- 11a_H05 MEK- 12a_B07
114 045 ATP synt hase Moa NEA nmonocar boxyl at e
MEK- 11a_045 MEK- 12a_058 transport er
MEK- 11a_HO6_| RAB GDP-di ssoci ation |MEK-12a BO08_ h .
MEK- 11a_057 i nhi bi t or MEK- 124062 | nYPpothetical protein
MEK- 12a_D10_| 88 kDa i mmunor eactive |VEK-12a_B0g_| Putative sphingol i pi d
MEK- 12a_079 mannopr ot ei n MP88 MEK-12a_074 Iong chalppoi)zis(ra] sensory
MEK- 12a_D11_| hypot hetical protein |MEK-12a_B10_| hypothetical protein
MEK- 12a_091 UWMD1953. 1 MEK- 12a_078 CNBL1190
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MEK-12a_D12_ . MEK- 12a_B11_| protein phosphatase 2A
MEK- 12a_095 | Coatomer subunit delta ;1550957 regul atory B subuni t
MEK- 12a_EO03_ G protein al pha MEK- 12a_B12_ putative
MEK- 12a_020 subuni t MEK- 12a_094 aspartyl - protei nhase
MEK- 12a_E04_ . . MEK- 12a_C02_| DNA repair and nei osis
MEK- 12a_024 | DUF89 domain protein [\vev 155 006 protein Mell
MEK- 12a_EQO5_|transl ati on el ongati on |[MEK-12a_C03_| nenbrane associ at ed
MEK- 12a_036 factor la MEK-12a_019 DnaJ chaperone
MEK- 12a_E06__ acetyl - CoA acetyl MEK-12a_C04_ ATPase
MEK- 12a_040 transferase MEK- 12a_023
MEK- 12a_E08_ . MEK- 12a_C05_ ATP dependent DNA
MEK- 12a_ 056 pyruvate ki nase MEK- 124035 hel i case
MEK- 12a_EQ09 at p2 MEK- 12a_C06_| hypothetical protein
MEK- 12a_068 P MEK- 12a_039 AN3093. 2
MEK- 12a_E10_ putative al dehyde MEK- 12a_CO07_ 2-ni tropropane
MEK- 12a_072 | dehydrogenase (NAD+) | MEK-12a_051 di oxygenase
MEK-12a_E11_ unnaned protein MEK- 12a_C08_ ) .
MEK- 124084 pr oduct MEK- 124 055 | t-conplex protein 1
MEK- 12a_FO1 putative S phase ek 155 opg .
0. a4+ specific ribosonal oo a5 | acetate--CoA ligase
MEK- 12a_011 protein cyc07 MEK- 12a_067
MEK- 12a_F03_| beta gal act osi dase MEK- 12a_C10_| hypothetical protein
MEK- 12a_028 al pha MEK- 12a_071 FQ00158. 1
MEK- 12a_F04_ . MEK- 12a_C11_ yeast bl eonmycin
MEK-12a 032 | amnotransferase, MEK- 12a_083 hydr ol ase
MEK- 12a_F05_ : MEK- 12a_C12_ .
NEK- 124044 ri bonucl ease H MEK- 128087 CAIB/BAIF fani |y enzyme
MEK-12a_F06_|  transcriptional  |MEK-12a_DO1_ p'rogggl' g gf’? ’;;?‘t easone
MEK- 12a_048 regul atory protein MEK- 12a_010 chai n RPTS
MEK- 12a_FO07_ . MEK-12a_D02_|mi tochondrial ribosomal
MEK-12a 060 | L-conmplex protein 1 |h\pw 152014 protein S15
MEK- 12a_F08_| O acetyl honpserine |MEK-12a_D03_|net hyl nal onat e- seni al de
MEK- 12a_064 sul f hydryl ase MEK- 12a_027 hyde dehydrogenase
MEK- 12a_F09_ phosphogl ycerate MEK- 12a_D04_ :
MEK- 124076 nut ase MEK- 128031 al pha2 tubulin
MEK- 12a_F10_|translation initiation|MEK-12a_DO5_ A
MEK- 12a_ 080 fact or MEK- 122043 Hyp
MEK-12a_F11_ MEK- 12a_DO06_| transl ation el ongati on
MEK- 12a_ 092 Gytochrome PA50 MEK- 122047 fact or
MEK- 12a_F12_ ) MEK- 12a_DO7_ possi bl e sphingolipid
NEK- 122096 henol ysi n MEK- 12a_ 059 I ong chain base sensory
protein
MEK- 12a_@01_| hypot hetical protein |MEK-12a_D09_ recent or
MEK- 12a_004 UMD2307. 1 MEK- 12a_075 p
MEK- 12a_Q02_| NADPH oxi dase i sof orm |MEK- 12a_Q03_ .
MEK- 124017 2 MEK-12a 021 | -acZ al pha peptide
MEK- 12a_Q04_ MEK- 12a_H01_
MEK- 12a_033 transporter MEK- 12a_ 012 cytochronme P450
MEK- 12a_QG05_ LPDL MEK- 12a_HO05_ Mh2+ honeost asi s
MEK- 12a_037 MEK- 12a_045 protein (Perl)
i tochondri al
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