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Summary

DNA vaccine is a novel approach for generation protective immunity
against infectious diseases. Unlike protein or peptide-based subunit vaccines,
DNA vaccination provides protective immunity following endogenous
expression of foreign proteins by host cells, thus allowing the presentation
of antigen to the immune system in a manner that may be more analogous
to that which occurs during natural infection with viruses or other
intracellular pathogens. Although considerable interest has been generated by
this technique, successful immunity has been most consistently induced by
DNA immunization for viral diseases. Results have been more variable with
nonviral pathogens, which may reflect differences in the complexity of the
pathogens, the immunjzing antigens chosen, and the routes of immunization,
Further development of DNA vaccination will depend on elucidation its
underlying immunologic mechanisms and broadening its application to
nonviral infectious diseases for which existion strategies of vaccine
development have failed.

Pseudorabies virus(PRV), more called suid herpes virus type 1, is a swine
neurotropic alpha herpesvirus that is the causative agent for Aujeszky's
disease. The appellation "pseudorabies” is both- unusual and unfortunately
misleading, but presumably arose form classical descriptions of the disease
in dogs where the symptoms resembled those 6f rabies virus infection.
Although the virus has a wide hose range and is capable of invading the
peripheral and central nervous systems of a variety of animals. the higher

primates and humans are resistant to infection. The virus causes a disease
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in domestic swine of considerable economic importance and is comtrolled in
part by vaccine. It can display both a productive inf_ection of the CNS that
is almost always lethal, as well as a nonproductive latent infection in
peripheral sensory ganglia. The pathogenic events that may ensue when a
susceptible animal is infected vary and depend on the route of virus uptake,
the infection dose, the virus strain and virulence, the age and physiological
status of the animal, and the environmental conditions. Rodent models are
usually predictive of results in the natural hose, with the exception that
adult rodents usually die form acute infection, whereas adult pigs have the
capacity to recover and manifest a latent infection.

PRV genome is consist of about 130,000 base pairs. Most strains of PRV
have a class 2 herpesvirus gemine structure typified by a unique long(UL)
region joined to a unique short(US) segment that is branketed by inverted
repeat sequences. About 40 genes have been identified. These genes encode
transcription factors, regulatory proteins, enzymes and proteins involved in
DNA replication, virion assembly, and viral express. DNA sequence analysis
of many alpha herpesvirus genomes xlearly shows that these viral DNA
molecules are colimear in gene arrangement and that, with the exception of
occasional inversions most(but not all) genes are found in a 1:1
correspondence.

The typical alpha herpesvirus virion contains 30-40 distinct proteins
encoded by the virus. Approximately six proteins form the capsid and the
remaining viral proteins are found in the tegument and envelope. There is
little evidence for host proteins in the virus particle. The viral envelop

contains a collection of integral membrane proteins that are usually modified
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by glycosylation as well as phosphorylation and sulfation. The precise
number of viral envelop proteins for any alpha herpesvirus is not firmly
established, but 11 have been identified in HSV-1 and there are at least 9 in

PRV. All PRV membrane proteins have distinct holologs in HAV-1.

This report descries a analysis of PRV genome and development of
effective. recombinant DNA vaccine.

The 8 kind of antigens for recombinant vaccine was choosen and
ampligied by PCR among pseudorabies virus glycoproteines that was shown
humoral and cytotoxic antigenisity. Each antigens were analyzed their
fragment antigenisity based on hemophilic region. Among 8 antigen, 5 kind
of antigen- glycoprotein 50, I, X, H, C was isolated pseudorabies virus NYZ
strain. The amplified DNA fragments were cloned in pcDNA 3 vector which
is able to express protein in eukaryotic cell. Then the 5 kind of recombinant
DNA was tested their effectness of vaccine by injection to muscle. The
result was as follows:

1. The humoral antigenisity were not identified because the antibody were
not detected.

2. The effectness as vaccine of recombinant DNA show that the different
cytotoxic effect.

-Glycoprotein 50 and glycoprotein C were dominant
3. The effectiveness as vaccine glycoproteini0 and glycoprotein C is better
prevention than theraputic effects.

4. The injection of glycoprotein 50 and glycoprotein C simultanously showed

little enlongation of life than injection seperately.
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5. According to increase the amount of recombinant DNA, glycoprotein C

showed that effect as vaccine increased but glycoprotein 50 did not.
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= zA9 A7 dstd =y, =g Ao kst zAAACAM 44
3357 gio AAsiciEgE YAX ] Mo £ FAL FA HA et
o] W] AdE TFINE BT TPl oJFARN, Hxo] TYL F2 FA 4
A siAe Y446 7IQste 7 7B Bk 2 ol ke ol 2
dEFozHE 099 77, AA, AR, AF Fo vrolgart FEH) I
HAY vt oaa AYstz, A T kAT E oo ARHE e
Aok FEAUAMNE F2 29d AAe] BHlZo) st ALt

o] Weo] x& wAste FFL ouHAst AL, F4 e HFAE B
= 5 A A4Fo7t Jebdt otge] odAEL TES HAE s, B¥
BEgojs e AAFA] ved &, 53] AF 2 Fuivte RELS AL =
o N & EolU AES HSde wdny A&xAR A 7Y T4 2§V T
Aol Yehtbzigl iR AAE AT ol go] HF AARY AL oviHXA
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o WA gols o4 AEY AN ANHY Hah7 dae, BE 159 A3
1099 ol 4o &4 zHurh

Auvjeszky W& @A7A ARAL gom YA $o2E AR oo o
BA o] Wl peitge FAMAE AFete] HARIE N Aoz P
A o] ol the BUA A AR FHES] H
3 o) wEE BAe AN glov SAsTtlAE AAH, B ASHY
290 s 5Pl £4o] $eig ol WIS AADE WA nHE A
FA RsE ASE Qo] urk HIAA Ao sjAL il Y ¥ FE
o AR G Z FESIG B YAGE o We TAY & YA=S
d& Fuste FEHEY ALY PAREL FEY & UEES wFdtojo}
@ Aotk WA Aujeszky¥e] AL PRVY EwWFAe) tg -G So]

H F5E A

™
o

NEg ol WA PYPVI, Avjeszkyrtol 29l #3AF  thymidine
kinase¥, @71M el olm LI {FAxY DNAFZIMGe A
polymerase chain reaction (PCRI%H$-22 Aujeszkydho)2lzel §AxudL
FEANA AHGAL AU vlolg2e EAE FAnZHN AFHAH Fdo|
o)A AP 2@ okQ7A o] Wel e ARHA WYtz )
LEo] A ol FEFIIY AAHY £43 ol Ao oF AL WA
&7 AsiAE ool Ayl wolrt,

Aujeszky el o¥& Aujeszkyy ulolglae] E4g A GEFFE
o] g3te] olFAXNT Yo wae] gTeM Awso] FulelM wusi:
Aujeszky® o] tidtd= EFH7F Foljxe A$E glon, WA wEALoR
grigol EAMlAZt SR WAoo 2N HFS Yol 9 A
ol o) ool e AT WA sue] AFE Aotk B HuAd
XM Aujeszkyd o] oe 9 W] lojM ol g EAHL sAs)

st AMz2¥I Aujeszkyrlol 22 SAAe] DNAE ggoz3 AZF DNA
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NS AT F AE 71€S §Y3ln AFFES AHE8t HaozNe 7
Te AASAYD. AxyF DNAYAY ALdgAl= 1990d  San  Diego

biotechology comapny®] Vicalel FEAX WA FAAE H@AL &+ dE

-

ZE 7HA vectord] E24E FHAAE DNA HHUoZ HEE Fo 259
FAGE A3 ZHAM E229YE FAAZTE DfAo] wrEojge Ade]
FAHAA EAHoz AxF DNAE ol 8% i Jide] ANEH dX
HIVE H|£¢ influenza, Chalmydis trachomatis, Herpes Simplex virus type 1
So| g Az DNA #WAlel Aol APz ok AZF DNA WAz o
5399 718 Fol AL WA AEHD YAe 45 WA F$ vio]
Hag Sedos Hsts 5o PUOE A U@ 54 FATAY
AANZ wpold 2 AZFA FAE AA) WYAFo vlolgx EW
o distd A 2o] AYste wpoly 29 EAHS %i}*]a F Ae FAA
HAYHEE FE3oz2zA HAANoZH %S vedd. a2y F333A9
TAAE F27F HEA ¥e BUEgA dfMT o EEE e dE
SA AFE vt ZE WMolAH 7t FYIAUE A Fole NdoezHNd S A
AL, £ FA 7HAE SA0l9d9 b AXQE wFo F2a80] vehd
T 59 EAH A

W9, AZYDNAZIEE ©1§¥ DNAMAS B9, 7 548 vehuA
goma Foz FL4Y £ At 1-249 FAAE AL g T
el dehile BAYE A BNezH 5L AL F A% A
% DNAZF 902 7% Uehls o2 e Yutxon W
2 g9 FFe get F kA Wutgo] dojd & Uk AA, FLF
A7t wolelzs] EUYAY B ¢ A3 FPAE ¥43n, 84,
EAFo] obd uholal2 Rl gele] Fole AEAH AL FIET 3

£ cytotoxic T celldl 93t d715& Yedg® & A4 Fdo] 45
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AER A 2+ Class I 2224 %8 (major histocompatibility Class
Dell ejste <1250}, Cytotoxic T cell?l £387} $+%5 3, Cytotoxic T cell&
Azo] miol2 27 AT MEE AFEAINEZA AUdA vlo]g2rt Z45
< A& Yo} HAeENY AFE JeElAY. AxF DNAYA BHe 39
L2 AHE F de A EAdY ok olyg) ulelRlxe] &AL @
THY ddE Fdoz A = gt Holg, HWAXNE s E uio)y

2o E olF FHAIF Wolg dosA ¥y WEC FaFANH 2 F g

==

o 728 A ¥ 4 Uk £¢ DNA %4

i
(&
9
2
Yo
(2
ox
2
1o
%
g
(>
1::)\.
olf

lo
5
12
=
oo
2
i)
fo
o
b
B
5]
Lo
=
2
_>|i
2
o

SN F Q7] WE 45 =
A8 MAldA e & e 342 2§ AE AP Ak

A= B9l AxY DNA HAe 434 +
& Gehlz Qo] 1 B840l AFHD AU ot 4gsso] 3
A g ol8@ olfE Axg DNAZH BAo2 Zgate 71de) gy g
SHAl welA QA @3, £ DNASAG tfgh et gAsty]) 98 3ol
ot g7l WEel ™. 28y DNAYM) SE2HHAN F4E 55 7HA
A7 Wl tdAe] Brd A ML AR EG Bl Hojd )

A& TFE 5 AP 2 FFaHAI Yws F Aoz dadn. oy =

rir

TN HHozH FAF &

dolgell Az DNA ML o] BEM wggd WA S DNAYEZ 23
7l dE Az A77E AP, 3710 RENE GhE REY 5 o,
EF vgrte] WolFo] dAME AN R FAFAAE Ao u
AL Az & £ A7) dE) P AFT A5 S Y F AE FHo A
A2 DNA el AAde] i@ T 71&$2e AR 71& - g9 A
d, 383E A717 AE A Az F -2 AYstm A=Y DNAYAL
Az & 5 e 712HA 7)€l BFHo o] A=Y DNAWAL 7H‘:4.fé}~‘i‘—

e ofdol T2 vhdH ldhn Bese] HxF DNA WA sjto) &
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Asrtel AAHQ ol ®e ol W) WAL AAo] dPHDE 2wz
Sl 240 U NHEE Eo) £ 2u B ol 2 ol Fu
22 s FFHmEA £ME FANBF U THE U F Qo

E waModAE AZE DNA WA e A%l 34 Faxe Rals
F94¢ AMA A2 DNA BAAE A= 7162 $Y3 252 A3
a7 ssich
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A1d M A

AZY DNA A9 Aze] Y4 43 Fo8A nasolol & Hol P
o Mol FUE 47 WU doA AN FAsF AL vhola)
2o 54 FRAA WACZAY E5E Uthid 9. Fd9 A4S =
53} WA Aot BAAe Ado] flo| $F) Yl SHwe AA
517 @Eel Gl @ A¥e] Telshx YolE WHozHe E5e Le
¥ 4 9tk 2eu A=Y DNA WAe Aot 38 £9A vectors] F
29 £ dE 227 AGIel qlol, vholdx AT ARE G g 3
oM 7bg EHHY YHoz Asdt gUS AET Bast Ak

Aujeszky Blol2l =9 §HaAF FUAHE 710 dMAL <F 2-1>37 go] up

olfs HA FAAFT F2 ZUFL sy A7 U

fr

Aujeszky HolE2E ZFVIE Fa A9y 29d A% AAMEA HY
st B9 F4%Y FYFol =EHE A9 dE 2oz g8A U o
g molglxe] £ g A v)Fo] Ak AYstE vlolal 27 P Fo
=EHA ow WAl 85 B-celll 9% MUy Hdo] o WAL 7
7t 88 AS7F dvh WEtA Aujeszky wholel2e] wjAE T-cell o 2§ 4]
X4 WQ71eol FE FEIEE o] Mugolol gt T Y4 7}
At glycoprotein® 9} 715 ol ABA BEHQ FARATE) n
ol we} essential protein E+= nonessential protein®Z TFEHTh envelop
proteing glycoprotein gC, gE, gl9} gGE ulo]g 29 FAds Jie =X

¥ nonessential proteih_O_i ¥ 5™, glycoprotein gB, gD, gH, gl wlo]g] &
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9] ZAo) W4AHQl essential protein®.2 EHErh olald HE glycoprotein
o] ufo]gjxe] @At HYFHQ FAAL Bfde FAAL W)zt Ao
Ul gde 27k viRo] Fdo WAL 58 JHAA Red, 53 #
AR Bgde o A WYL Holg 29 FHd AP FFE Fof
nfol {27t FA A RaA 7] AdxFdt maA #ie] Az ol
essential proteing A 22 #Q4o] HEHO A} sty & AFdMNE iy
29 glycoprotein®] Aol ofF A=A YA ol FUAMdo] LA
glycoproteinZ ol A @A #date] DNA 7x71 ¢2iAd UA %< glycoprotein
B, protection 71%5°] 1= glycoprotein G A2 3 8 Z#2 glycoprotein®] ©
- 22 PCRFFHd st 9 #HA9 DNAE #3td LHE vector?l

pcDNA 39 2243t AHZ3 DNA HAAE A3t
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A24d Az R ¥H

1. 8¢ {RMX DNA chHel Za|

Aujeszky ulol& 29 HAAF Glycoprotein C, D, E, I, H K, L, M +3x
o] DNA 7] Mg ¥ ojvjxit wlEL GenBank databasedl ¥ Aujeszky
vlol g 29 FAA ANMEE ol &3tk Z glycoprotein®] o}r|=4te] wid
of g Ao thate FALE thg, AA FHAA AD FAAM FAHE MR
ZalA JhRE  BRo sty  primerE A ZSlal, Polymerase chain
reaction(PCR) W22 FEAA Fe3tAdrt PCRel 9ldt TFHo] 53| g&
DNA g2 primerg tAl A|z3td ALEa A, dF FAAC distdes F

Z£5%E 208 HAsY gl FH DNAE &30 ASEAA 2atat

2. WZEE DNAS) =tAd

PCR ¥jo2 ZZg DNA ¢H#H2L fill in ¥, gel purification®] #3& A
A AA¢ the pcDNA3 2d4 WEd AW Z=Yaduc 2 I +4%
DNAS §71M9e AAste zze DNAZL 28§ Wed Hes Yoz
AYIQER ] 39}, Genebankd] W7IMAFH YAdE ste ARE Hs)
o oz ALgE FAAY By F2YL FUsA

3. MZ 8 DNAS| &
PCR¥ pcDNA3el ¢]3te] A1zt Az DNAZF S229€ T FdA e o
g gulAdg Qe dRE ALE 2592 4 F, SDS-PAGE A

7198202 AMAFIL Aujeszky uleleixe] A2 F4ste &l
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A3A 2% 2 uF

1. PCRel 9% 39 #3z DNAY £#2 % 224

Zt7tel 34 FAA DNAE #8371 A3t PCRol AH8¥ primere o33
ZU<E 2-2>. Primere] AZE Zh 39 @A ofnxit wjdo] Yehle
FA4L dE<ay 2-1>89 U 71 F dede FEd distq 24
a9t} PCRol 93t F%¢o A3}, glycoprotein C, 50, I, X, H X ztol] &
DNAZ} B8 du<ad 2-2> 27 A=3 DNA HA9] & tig PCR A
E& pcDNA 3 vector<ZL@ 2-3>¢] 2 2243 Z 289 FAzd g
g7 gy g 2@ W DNAY Aol dAste A9 A8 F7]
MEe& AAsta At FUIAE S U 2 glycoprotein 50 & F7I
A4 ZFolM Genebankel %8 G714 43 & @717 & A2 YERHL
a¥ 2-4>. Wgtd U1 Y9 Mg e Alaol Glue® utd ez 1 o]99
A7 d T ofu At Mdale ¥ AT
" PCRel 938te] Z%9 39 44 DNAY drIMds, 22499 4 &
AL Y& g4 289 8~16712] E& tdtd FriMEdE Z2A}AT. PCRA
o]8td ZFZ& 9 polymerased] 93t G717t 2R AHHE B2 A7 o

M

o Gr1NLe BAsA e A IR A4Y P49 DNAS Agste o
2 WY & Atk wAH F 28ol Wl theel drMLE Bt

u

gencbanke] 9714943 Wmaach 9714E 24 A3 glycoprotein H, I X,
C oANE 9719 WaE BRFY 4 Utk T glycoprotein 508 AFAE
shbel @77t te Aol 12749 22N BaHRer o @rle WaE of
natez wWeiAel Alacl Gz Wa@th of §rle Wae 229d PCR
A2 o] 12719 2244 JEhtE Roz uFo] pseudorabies ®bolE A NY]J

strainngl 29 A7) gz AR 28U o) § oln]iAitel wisle] wE g
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249 dF 23 FLdAHde WHEgE FA ' A2 Yt M2 9714
d& X3l DNAE ggdoz A8 4d. glycoprotein K, L, Mo g &
A2 DNAE Ztzt 3% /9 primer®} 2t primerg& &% 3 nested PCRS Al X3}
doey A £ YA T AAHELE TN 8 FF glycoprotein F
glycoprotein I, 50, C, X, H9 5 4] i3 AXF DNAE A =3y}

rel REAlel 2

2.

ook

Ygd FARAG E29dH JE pcDNA 3 vectorol] Scloning site?] ¥R
2248 449 DNAE $8N7)7] 18 F22 CMVukol222] promotor
s} bovine growth hormone®] poly(A) signal& 7}XI3 Q1o E§ A EolA
FgPoF Qg LolaA 7] Y poly-Histidine tagE 71A I o] DNA
Hagoz HPs F2E 7FA R Ut pcDNA 3vetorE o) £3te A=F A
Z3F DNAZF Al XA ddste=Ae] d5& &Q379s A=¥ DNAY 2
€2 WY st Mr|gF o duAdS AT & PRVY FAE o] &3}
o western blotting ol 9te} UYHFARLE FAsAdh<ay 2-5>.

g 251 £33 pseudorabies vlolB| A8 E7)d] FAtsta] Balstd A}
43t

western blotting®] A3} 2zt AxXF DNAE dAHE Zolo dwae i

e oE EAHA.
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A4d H 8

AZ3 DNA WA& Azsy] sstde DAY Fd4E A E=7 2%
g 729 9 FAAE FEANZ F Ae7h AT DNATH AFsHA &
datn Ae7te AV AES gy,

gmAel ghdgde] g &S AEAUG o FFES Jdei o A%
A 28 4 AL Who] ofF siEsEol A Fou "¥PL nAFEF
guiAe Fdo YA + Y FIZE JHAE FiEol B FLHE dE
T Aol o 1A olujxitoz FAHE FES FALYFAR AdY@o
et ol g o] wAo 93t Mz DNA WAL A3 AF
Mzte] #94 computer program$ AHEstA &3t ARG Fxof F
FAAY e dutyoez FPog AlLE F e d¥Ae duF M
T2 FoA Ao AUA dornz HAA FAAY FREY I FE
Relo] DNA wlg& PCREZ FEAA AHg@oh o) 4+ PCR T5S AT
primer Z4 Al vectord W@z T2 F LdEd dEe Fxr A
§7te) R olgtAA ool Fh PCR FFLE AL 49 template
DNAE A&t Agart 4ats 27|19 DNAE FFANAY £ e FHe) 3
o4 polymerased] SAA @718 AR AHde ZF7t den, =7 224
g DNAO 9% woz AYdde 727 A& 47 o ol &A
He oFge FE9 9VIMGE A FLFAAY GrIMNEe ¥
wWaFgdol &S olof @

ol EAAHL UFY L Aoz 9 dVIMEE AT 4zt
d7IMge] AL HagezA HFE + Utk FY FHAY BELS F
Az LEL AT vectorE MEsE A& BE =Y} Aol Wasng 2

299 F9 FAdRe B4o] B3 o|FARE AFlE ABHE vectorF el
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AS5d 29 R B

<¥ 2-1> Aujeszky vtojal2 YA d¥ide WAKL 7|5

FERAE T ARl AN DLEEFAC o F30e

&3

23

FRATG Y AT AELFGE
Fo 3ol Jatr ol UG HMEZAuS

<¥ 2-2> ¢ F8X 22l Y8 primere HoIMY

Protein Protection | \roc | NT+C® |CTL(MHC-D|CTL(LAK)?
Mice Pigs

glycoprotein B + + + + ? +
c | + + n n n +
D| + + + + ? -
E | + ? Z I — ?
G - - - — — ?
H| 2 ? ? 2 ? ?
I 7 ? - ? — )
K| 2 ? ? 7 2 2
L | 2 7 ? 2 ? ?
M| 2 ? ? ? ? 2

P RAE FodtA) &g Ao Yol dAdZFEF A o F3ure

Gene

primer nt length(bp)
_ for. ANNATGGAGGAGGAGGAGGAGGACC
Glycoprotein H 1 T AGCCCTCGGAGGAGAAG 602
Glycoprorein 50 |/or ANNATGGAGGGCCAGTACCGGCGCCT =
rev: GAAGAAGATGTAGACGCACACG
_ for, ANNATGGAGGCCAACCTGGACTACCCC
Glycoprotein X TGTGGCGGCTCTTCTG 79
Glycoprorein G |or ANNATGGAGGGAGAACTCTCGCCCTC o1
rev: TACAGGAGGAGCGAGACGTT
Giycoprotein 1o ANNATGGCGCGGACGAGCATGCTCTCT o
rev: CACCGAATAGTTGGGTCCAT
- for : ANNATGGCTCGAGTCCACCCGCTGCATCA ,
Glycoprotein K CTCCACGOTGTAGCCGCG %
. for : ANNATGGGGATCTTTGCGCTATT
Glycoprotein L 480

rev

: CCGGCTGCTGC

Glycoprotein M

for :

ANNATGGATGCAGCTAGCTGCCA

rev

: GGCGTATCATATGAACGC

520
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peDIN
V5/His-1T0OPO
lac”.
8.6 kb

Comymuems tor poDMAS/NEMIS-TOPCH a0
8592 nucleotld:

<3H¥ 2-2> 3 FHAY 2HEE AF vectory 7=
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genebank GGCCAGTACCGGCGCCTGGTGTCCGTCGACGGCGTGAACGTCCTCACC
GACTTC
Gly GIn Try
Met Glu Gly Gln Try
cloned gp50 AGTATGGAGGGCCAGTACCGGCGCCTGGTGTCCGTCGACGGCGTGAAC

GTCCTCACCGACTTC

genebank ATGGTGGCGCTCCCCGAGGGGCAAGAGTGCCCGTTCGCCCGCGTGGACC
AACACCGCACGT
Met Val Ala Leu Pro Glu
Met Val Glu Leu Pro Glu

cloned gp50 ATGGTGGTGCTCCCCGAGGGGCAAGAGTGCCCGTTCGCCCGCGTGGAC
CAACACCGCACGT

<32¥ 2-4> PCRII9J3te] Eajd 39 FH7e 71 de 24

<Y 2-5> A=%¥ DNAS 3§
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H 3 & M=% DNA Wialo] 23 HE
A1d M4

gd FAe H@F Az DNA HAdeo A4 1) &9 WA, 59
g4 HA48 2@ & A€ promoter] FFA WEE vectord A, 2)
HEWH, 3) Fd-o] 2FHE 27, 4) FAo] LA Fo A F EuH=
Y, Axgs 2gd 4d £ AXAYY wiF23 v 8dd 9stq
9ge W £ Uk Y9 w2 F YA (gold particle, A7 1m)7t F
2 A4St DNAE coatdt 3 UAE REHA Al £AHE AEUlol
YAI7IE wges HALWMAE 4§ FZ- promoter-9 ARGl WY AT
o) AbgHo] Ao AdE Vical 5o g3td L SH5FALY WYo] A
£33 gtk & HFE AZY DNATL oy U3 w3xA ¢ dd 9
3 MEUZ F9=2 AXUe A2 DNAT oz ojfstd AxT FAA
g 2E3AEY. U9 2L promoterd] FFHol o BE 9FS weo
Chen% ¢ 4§ promotor® lucifesae®t AA3te A3 DNA A9 43
okalo) ddte AE3Y . pNASSluc(no promoter), pADluc(adenovirus type 2
major promotor), pCMVluc(Raus Sarcoma virus long terminal repeat),
pSVluc(Simian 40 early enhencer promoter), pMLVluc(Murime leukemmia
virus longterminal repeat), pmMTVluc(murine metallothionein gene promoter),
pPEPluc(mouse phosphoenolpyruvate  carboxykinase gene promoter),
pBLGluc(bovine beta lactoglobin gene promoter), pPLluc(bovine prolactin
promoter), pPGKluc(mouse phosphoglycerate kinase gene primoter)] 2z}
A7t A2 & promoterE ALY rat, £7], F 5 AFEH 3 4 4
HEEZo zAME A2 A GEH A do FASHAT. =3

W2 ANAE, EVNAE, SHAE, 2, 304 P F EdsHe AR
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el o, promoters] FFEEZE 449 A4 dig ol veEun ¢l
o1}, #HolA cytomegalovirus immediate early promote7} Ztzte] ZZ A A
¢ =< ¥4& Jeriglth. EH¥ pPEPluc gene promoter$t pmMTluc gene
promotess o)A lucifeases] B4o] 5UFL BRHAG |

Az Yo o ARG FFE F= 292 ARF DNAHA ] 2@
He Aot MEHA Eu]EdHAQ influenza virus NP gene E+ HIV
gpl20 #AAE DNAYLNOZ AM83AES 79 DNA AL gAE g43
© ¥ HEY] Fde APoe #AE A2 £ ddd olgd Ade Az
g DNA #A e {Azt7F XA Bdste] AEdz #Hlg g dadz
olgste] AAHAY L FLsleE Aoz QU AZXF DNA WA Ay
B g AF7t B R 3}7'4194 gglo] 7h5sty] WEoE AEAY |
ool g A7 53T 71- W oy d77F Ha UA ¥

Az¥ DNA #Halo] disted mejsojof & He AAAe] EAolct A7)
o] Aol o3t plasmid DNAE JWolA FAH e dxz Esy &5
o gAaAd AYHE teAde e Ao ¢8A Yo plasmid7t 59 F
AR W2 A" 7t AEEdol AAFY o 7hEdts 25A L} ol
AEELe] FrE 2HAAE GAANESY AYL dojuA] g3, =3 A=
g DNA #AL 5434 19748 AY 2 A plasmidE %23t PCR %
o2 #yd HFLE vFo plasmid7l GAAURES] AYHE e As
Aoz ddgd. EUE GAAd #¢ FAZ A7 WY A (auto immune
disease)X ¥ A= DNAYAIA A g anti DNA FA71 448 7H54 ol
a2y dA7A o)FUATZe DNAE FY94E 71AA & ez A
New FAFE Ao F o}F U4 DNAY F44 AAME FA7F 44
HA & Ao &l Jou AxF DNA #9419 auto immune disease 7}

T4 detde ANEHQA A7 o
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Al2d Az R UH

1. 23 DNA 9209 &3 HF

A xR DNAS 5L 4 liter Y22 RE FZ319 giagen columed A}
g3t Eelst] ARt AZF DNAS B 5%5& HFs7] ¢4ty
pseudorabies virusol #ZF4ol ¥ ratE AHEE ALY FAAFHe] IAT &
AL obd #F 4P 8 ratE AU AxF DNAQ HFL ZKFAZ 3
Ko DNATE 200uL9 ¥A T saline ol =82 A4 sto] ALE3A

2. 349 He

FAe] P& Az DNA HAL 1 FRFo2 35 HEF Fo ndpo
22g g9 A9 SDS-PAGEZ AN S89 dude ohs] western
blottin WE-& Ab&stAnt.

3. #AY &3 AF

Hlo] 28 ZAFAZ Fo 10ug ~ 2404g9) DNAE 25 FAIG H AEVIzH

< 98
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A3d 23 9 uF

1. A9 A&

Ao &L A7te] AZE DNA 282 F38t9 SDS-PAGER7IRF o
2 AN o western blot2 FHR ot FA AP FAHA Fyko.
£ d7AM A Az DNAY o] g FAsE diALZ AT oA
TAHE AL FIHNLY Vogel5l 9T Biox AW ule}p o] A
ez EHSA ol dEdAY AP HHukgo] dojux AU T
Aubgol Yot it A& & A WF AP Fy>d Aoz
dddd. o2l A= pseudorabies virus7t AEE F AAA LA Z4 3
o O& HMEZ o|gd o Fde] =EHX ¥u AZHS W AA AFMEL
of T AL 2B utol2|29 g dFAME AAY WHUL S
dojuA ¥& Ao wddth WM pseudorabies virusol g WL e

AMEY dgrgo] o Aoz Addd.

flo

2. BE A

pseudorabies virusol ¥ BHFEo] AT AGNG 7 4oz J}
st DAZE DNAYA S oALasts 587 Aste Qe HF Fo w
olgl2E AYAIE A4 2) AREAAE AT Hsd WA w2
o #ZFE Fo RUE HFHY rate] PE7TE ZABIZERN AXEAY @A
g WA ang HFsuz A

2t A=3 DNA #Ado] dated  zbzhk 5 upg] o] rat APEo) Az WA
e FASAE AFd BE APTol 4F o) AE:dRen 23x10
piw200uetol 28 HFE TAAME HT 7.2 99 HEIHE Yehlo] Alg

g wlolg 27t HA4E ZHA L Qlon AZF DNA HAL APE5 S0 S48
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2 JehA @& Rog a5

7hH HAg HF Fo vwpoly£9 7Y

HruozNe ot ERE HFHY] A8 YUES HFE 29 Fo vlol2A
2 749 AA 99uEE FEA S AEVNTE FAHATU<TY 3-.

99 AYAA wvpole2g FFA Fo| =% DNAS vector?! pcDNA
WA DNA9 £7iQl salined FF/TH rate] vlolglAThE T FoAME
AE7IZo] B 684 oA 7542 UEht ZFAD vleld 2yt S4E& UE
W e Aol FA=HN2H pcDNASY F& AX¥ DNAF 54T & F
% salined wholgiawg R xIH AY FUAF AE7TE UEY
o] pcDNA @5 o2& upolg2d gty AL L FE3A &+ Ao &
Hauch Zt Az% DNA AL 349 FFH HFF wet rate] BE713%0
Aol & Yhuiith e FHE ALV HFE Yl Fol "t g4 9
o] & Hol: 31ou glycoprotein | EFFE FE HE7Ie] 7.08AH 92
9, glycoprotein HYZ & 70994 899, glycoprotein X 7.5¢]A 9.9¢
2 dzFedus] A&7l o BRAE Foletes FFE Holed azoey
glycoprotein 50 £ 7.2YlA 1819 155%, glycoprotein C& A&7|Zko] 7Yl
A 17992 155%9] ZF7HH] &S Rola o} tEFel HstdE foY FE9
AENL 44E Holx v Ao Yeu olfd AN <Oy 3-2>4
el %] glycoprotein I, H, X9 A $ole FodZFe] vl s F7HE Heola
2leu, glycoprotein 503 C& Lol di2F e AE7IES] F7te Aol
HAE xo]& Holn Q. E37 glycoprotein 503 glycoprotein Co /3l
Ao} A glycoprotein 502 120 ug °l4e] FFFAAE HEE Bl YA &
o1, glycoprotein Co| Aol F7tete A% E Holxn UAd AT HFFL

ol=AE o WNozM EF S FAY £ oy ¢ ¥E o Ax¥
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DNAE HFE At #7109 A%l o Ao dddoh

W) ulolglael g Fol Wae YE

A% DNAMAS AN8aoE AZ87] 98] volglze) 2 Ao Wyg
AFste AL FEA G vlolg s FIAATG<TY 3-3>.

o] AYNNE WAL HFF F vlo2|2E FHA A4S FAIE APe
Uehd D Atk wolglae E4E geste ARl A=F DNAS vector
9l pcDNASH 94 DNAS £ujQl saline 2|2 ulo]HAThe Falgh FolAe
HE7\Zro] BF 68U olAH 7592 FAAY woldxst E4L Ygun g
E o] ga=don pcDNAS ¥ AZY DNAZ U F& HEE 2ol
N HEAE7Ito] 68Y~73UR salined} ulolgAre ol o g
712k 7293 UG AZE7IHE dehuol Aol AYH SYsA peDNA @
£E02%& upojg2e hate HWYRES FESA Y= ALZ YA o
Ade] AFNHNE A9 FHF Batst fASA 4 A2Y DNA B
Fde 59 WEYl wet el o) Holw Yd AMHeE HYZ
F79e A%uck WEY £7b FA ekl glycoprotein 1 EEL AR

AE7IZEe] 68U A 88Y, glycoprotein HHEFETL 7.04dAM 899,

P
Y
L

glycoprotein X¥ 6.9¢NA 88U = thxTduls A&7t & 27%AHE =7}
3l AFES Holed Iz v glycoprotein 50 £ 75¥dlA 153U 104%,
glycoprotein C= A&717o] 729004 168U 2 133%9] Z7}u]|& < Holn 9
ol T ¥t F¥ FEo HEVT AFS Holn Yt Rz 4
Bhtov HHF £A9e HE AEINEG @EHE H o] Uoj(240 uge
3492 39 glycoprotein 50 FoI ¢ o] FRFAE/ILE HF 1810
Al 15.3Y Z, glycoprotein C& F9% 9 HFAYE7IHE 17994A 16.8Y)

€ FAdA AZE AxF DNA HAL2 Wigrt & Aoz yew,
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o) glycoprotein 50 glycoprotein C2] &4 Foo] o3 WAo o7z}
49 48& T3 A=F DNA B ZF o glycoprotein 507 glycoprotein C
€ ¥do2% Az DNA WAo] pseudorabies whole] 2o tlgh ofuta s}
RE Aoz veht 712 Az DAN #4L SA6 HE2E A WA A
280 ZloHe] AHE F g yHos wAEHRE AZEHAY. o] Y
e BAezme Fort 74 & Jehdle 2404g/200409) WSl 728
A< 3-4>. = A AP pcDNA vectors} salines HEE o
A ratel 54& detdlA ¥ ®olla Az DNAS 2NNz LT Pge
T2 g Aoz Jgy Holaixe E4HAL 9% dzEHe Aesiar
glycoprotein 50% glycoprotein Co] FAIAZo] % WA FAFAE <21y
3-4>o - Hole nui9} zo] Z+zte] glycoprotein FYU S YEOZT HEINQUS

BFET %k 18%(3Y)7t F7Hek
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A44d A 8

A3 DNAS A a5 A58 24 tdS7 22 FE28 I

1 B 479 2% 5359 glycoprotein Y02 Agdte] WAES §E
& A3 A A4S AT F Yol & dFNA ARE A= DNA 9N
9 WAge AEA Weo] F2 Agay AXY VAL F8L ax 47
U vkt Hog dauo.

2. 5 59 glycoproteinoll Wi A3 WAL HFT ratd AT/ =
A 23 Fd9 FHA " dYEHA 29 glycoprotein 503
glycoprotein C9] A=3 DNA7ZL Fo4Ue ALV AFS RojluzH 9
o 538 Yeu,

3. glycoprotein 507 glycoprotein Col YN A= WA HFE £ uvojg 2 &
FINRE A7t wtolelx 79 Fol WAS Foat: Aug Wue
Z7lee doz o] ARG dPEHAL 2 Aoz Bud

4. glycoprotein 503} glycoprotein C2| &Al Fojo] o3 W7ol 537
ge uotd 718 Ye

5. glycoprotein 507} glycoprotein Co] #2128 & Hl@ s glycoprotein 50
¢ A3 DNA A2 100 pgol 4o HFANE HAe a7t A9 7184
%E Ao® vjFo] A=Y DNA9 HARAE glycoprotein C2 A=x3 DNA

7t A%HA Rez vehwd,
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AS5d I8 €%

AT = dlojeiagtHoll ofst 51}

i3

Q10 ug

a30ug

060 ug

14 R

0120 ug

W240 ug

- i W S

oH oX oC pcONA saline virus

M =g DNA
<aE 3-1> WA HF F oviolEiAE IS B9 AxH DNA F=2

PEDES
HiO| A &Y F WAFHE
18
16 - ™ lo10u
14 - | @30 ug
12 060 ug
20 u
%E 10 ot g
W240 u
K °
E
M
6 I - - .
4
2

saline vitus

oH oX oC

A Z=E DNA
<a9 3-3> uiol2E AP F Yl HFE AE B9 A= DNA =

= AEds



shalo| B whe HE7(2H

—l

/ 050

14
12 v / . —:2
{F / e

am 10 — saline
K 8 —f B
= A

10 ug 30ug 60 ug 120 ug 240 ug

X =8 DNAS| &

<19 3-2> HEF A2 DNA ol e Y2U+9 wg

gp501} gCo| SAIF Bofl 2fEh e Al 5D}

25

20
ks , L
20 10
5
o =
apS0 qC gpS0+aC virus
' X =%t DNA

<21¥Y 3-4> glycoprotein 5034 glycoprotein C¢ A HFo) o W aH}
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H 4 & 2 22/E 98 PRV genomesl &AM

A1d AN A

Pseudorabies B}¢}2 2(PRV)<9 genomet ©}% 3 (double strand)® ¢F 130kb
o dolz F4dth tlF£< PRVE unique long region(U)? g0z nix]
€ W<¥<L 7R unique short region(Us)d) ¥ &2 FAE herpesvirus 9
type 28] TEE JHAZ dow o 7049749 FAAI} U RoE FAHEHL
At AR EEE FAAE 409ME  trascroltopm factors, regulatory
proteins, enzymes $ DNA9| HAlo] #ddts BAE, adx volglxe 2§
o #A=E dfAseltt 4 dAe 752 vlolgjA EW 9 glycoproteing
o]-8-3ta] vlol2 a7t MFME g EolAHQ AYa FYe] 71Ad dlatd
ATHIL A wolgxe] Fgo g AT MEFAM 53 HAAA FE
gol A% Aoz 4HA dou HAEAAE A 9L YA g3 2E
ol YAE9] FA EE AMIE dove AEER JPPA QY"1 Yoy =
g PRV7} AgdA ZEEdads S4¢ Jeux 97 g Aggoze
VAL 7HENE A vFol ¥ BAZ PP g A= g
o]FojxA &3 gl AAelth dil4l PRVZE AAISHAEE JHA T Yo FA
TH oz E4& AAT PRVY genomes AMEst] AAFsReH £52 A}
£ Ao A7A FAAFA i AFE vpolal~ Wl glycoproteing
FHOZ o]FolA glycoprotein II, III, 50, I, X, H, 63, K, L, ME9] wulao]
W 393 F3l ABARAY #AdE FAHo2 dFHelzmd oy
glycoprotein®] A N{P E= AEAY WA dlsto= glycoprotein B, C, D, Gl
et delx AL Wolth FUAHLS 7 glycoproteind] Wt therst A e

i 3o, glycoprotein GO 355 F94E& A3 UediA gv Roz gEA
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Ao, glycoprotein C Z ¢+ BAM L3 ghgoly} MESAo) o w3z
88 7IAE Aoz et glycoprotein B 7§+ AMAQH o} YR
AELAEYE st Ao dead oy ot 7kx MHC-I0 93 @4l
A9 ARe daA A &9 glycoprotein E9 A& A¥E HoME 9
ZgE Jeldiy SixedME ol7tA] =R ggtod HAPE HAME
MHC-Io &&31A] & "Wgukgol Qe AL <A gley MHC-I 9&
Aol dstde delA YA @k ol AF AFA B uis} Po) A B
2E ¥94 I i@ 79 wgo] vpfstAl vehdr] wEel PRV
W3 AT DNA 949 Az oM &3 e WA AxE HaiMde o
G Fdo EErt dasdid. #§do #E= volel2E wYEy F5 @y
A& AHEE 5 oy, Fo9 #7o] PRVY #EFEHE B3I Hoopstn njo)
B2 e FEAEN ZEAA d7] dFEd g Fue Ag "az
8t7] W&o Ad&Ade] Ao @A o8 A3 gstd ALddAed de AR
¥ DNA B2 d¥do] ojd gAXo] gle A9 DNA wjde o] 43}
o sFUdA g diAE HYastr] g GuA S HH ALgste Ui
o Aty WAl lojA F&ol FL& FAHol o EI HI EAAY
€39 7led AFULo] vgH oz dAF wil fAzt FrIMIREEH
A FZE gt 5 glon £ LHHE WA xR AT F
Aol U] FrIMEE Frdte BNz 5 e A2 DNA 9ae
Azsl7] AT Fd {FH2AE B ¢ e ol dHG. B FodME oy
A S9Z PRVY genomed] H7IMEE EA3te AZF DNA #AL Az}
7] 91% gde] FE A=k
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A2d A5 £ Y

1. PRvElol2{ 22| cosmid library X%t

o)l Ay FulolA ¥El¥ NYJ straing Al$3%4d. PRVE W98 F
DNAE %28l AFaL Sau 3AI02 HEE&H AT DNAE 224317
A% vector2x pWEDNI] cosmid vector<Z1@ 4-1>8 A}£3% . Libraryol
¥ 3" cosmid clone® genomed I} FLIF A2 AA3Y] Hd
cosmid DNAZ A$EA Ban I-Msp [22 X839 finger printing9 pattern
& vl 3l aujeszkytlole] 29 A A genomed ¥ 33t cosmid contig map

o #ysterh

2. golMg 2%

ANMHDE AAEH7] AT sub library®] AlF, A4 & contig mapd 23
o] 9}t aujeszkyvtolzl 29} AM Zolg X F3tE 4719 cosmid EEF 2
Mol cosmid F&°| Wit DNAE Estxn, 2532 HD3te pBluescript
plasmid WE F2Y3lo AZsdArt F29dd DNATHS HF Zole=

28 EYstd griMEE 4
Aaut. 2A4¥ cosmid DNAS sublibrary o)A #& ¢ plasmide] oisto

12kb2 Z+ 9] cosmid S&9 st 500719

Dideoxy chain termination®] W}y oz d7|HdS AAsHEY 7 1AEE 4

A7) Y% primer® MI139) forward primer$} reverse primerg A}-8-3 %At
3 ¥riMdel EMD o1
g9 FrIMde BME AYAATA genepool®] blast A4 program

(http://genome kribb.rekr/)& A48t BZFL contig program AM&3F%A 1L
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A4 24 F8A9 F9¢ Bk 383 7] sl E-valuert e-060]3}e]
&g AT AR vt WEsn,



A3d @7 2% R 1@

1. 942IMeg 2838

cosmid contig mapel 98 £A7t AAHE cosmid FE<IY 4-2, 4-3,
4-4> % 4A01, 3F08, 4G012] cosmid 8L A¥3lo] DNAY dA7NAdEe 2
Attt G7IMET B g2 22 £ME2 FPsA

cosmid DNA9 &
|
sublibrary 2] 24
|
Dideoxy chain termination %] o|@ 7|4 d 44
| |

DNA database 34 Q71X g 94

2. d7lME B0l o3t B

G71ME Mol 93 PRVY H7IME F AZ DNANANS oz g
£33 7540l v USH 22 fAAI EEHAGY
7}. 3D12 A.pleuropneumoniae omlA gene ‘%73 94%

oml @HAL MF9 outer membraneE TAIE WA Fo FUz A

ol glold FU4L AHHE SYAE 2§37 WE AZF DNA %9

Sequences producing significant alignments:

(bits)  Value
emblY12810/|APOMLAS 11 A.pleuropneumoniae omlA gene, partial, str... 155 2e-36
> emblY12810IJAPOMLAS11 A pleuropneumoniae omlA gene, partial, strain  Length = 660
Score = 155 bits (78), Expect = 2e-36
Identities = 106/112 (94%), Positives = 106/112 (94%), Gaps = 5/112 (4%)

Query: 1 aflaac?aatgcaattccaaccaaaﬁatanaaaaocn-aaagattcncaggraa——— 5
Shict S O T T
jct:

121 agtaacgaatgcaattccaacccaagatattaaaacctiaaaagattcttcaggtaaatt 180

Query: 57 atta anat??—tatat caacttagtcaagtaagacaagatgagtct 107
Shict BINEITITGEL RRERTEERT ISR
] :

181 attaggttattatggatatatgcaacttagtcaagtaagacaagatgagtct 232




Fdoex AHRE £ Qe 740l WS ¥ dwAoln,

t}. 10B01 : Equine herpesvirus type 4 genes 13 gene A%4 96%

PRV< alpha herpesvirus2 & 9| herpes virus®t §AME +2& 7173
Al 10B01S PRV o137z gz & M2 S glycoprotein® 2 PRV Y

€ glycoprotein® o] o g AL E £ Yt sl5Ao] B

Sequences producing significant alignments: (bits) Value

emb|A210441|A21044 Equine herpesvirus type 4 gl3 gene. 289 Qe-T7
Score = 289 bits (146), Expect = 9e-77
Identities = 179/186 (96/) Posmves = 179/186 (96%), Gaps = 3/186 (1%)

ry: 1  atataatgcgattcataacatttgcgtatataatctgtggggggtttatattaacacgca 60
. |Ill|HIlllﬁllﬁlll||||||||l||l||||| IR
Shjct: 65 atataatgcgattcataacatttgcgtatataatctgtggggggtttatattaacacgea 124

118
Q",ery o R R TR i necoaccaccaatactegcgaaggea

Shjct: 125 cgtctgggaccagtgetagegecagticcagecacaccaaccacaaatactggegaaggea 184

. 119 ccagttcteca; tcacaccaacttacacaaccaftaﬁcgacu:taataa—tcaacagcca 177
QITHTITRT Iy e
bjct: 185 ccagttctccagtcacaccaacttacacaaccagtacggactctaataattcaacageca 244
Query: 178 ¢ |'alaca 183
Sbjct: 245 cgaaca 250

2 olole) FAgel HERT Y& FAAE e 2y,

Score E
Query uences producing significant alignments (bits) Value
2A03(200) Sequence 57 from Patent WO9502701 2e-51
3C01(139)  Zea maize AGAMOUS homologue mRNA 5e-17
3C06(177)  Yersinia enterocolitica 23S ribosomal RNA 8e-26
3005(223)  Sequence 127 from patent US5688920. 8e-05
3D07(244) Homo sapiens RIG-like 14-1 mRNA, complete 6e-12
3D09(226) Homo sapiens RIG-like 14-1 mRNA, complete 2e-05
3E03(136) Human Not1 linking clone from chromosome 2e~-04
3E11(151)  P.putida pfrl gene. 3e-09
3F06(219)  A. thaliana transcribed sequence: clone 1e~-31
3G01(239) Homo sapiens RIG-like 14-1 mRNA, complete | e-19
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3G02(201)
4A01(134)
4A11(198)
4B06(203)
4B07(237)
4B808(210)
4B10(245)
4C01(141)
4F03(220)
4F06(201)
GO1 (180)
4H12(186)
5A01(134)
5A02(141)
5A07(114)
5A08(123)
5B809(153)
5B10(146)
6A03(158)
BA07(141)
6803(303)
6B04(164)
6811(228)
6812(182)
6C02(211)
8B02(155)
8B05(181)
8811(200)
A10(207)

C03(153)

C12(189)

001(112)

G02(185)

G08(247)

G10(211)

H09(143)

8B02(155)
8A11(149)
5B06(218)
5B03(194)

Homo sapiens RIG-like 14-1 mRNA, complete
Mouse mRNA for PAP homologous protein.
P.putida histidine ammonia-lyase (hutH) gene.
Escherichia coli genomic sequence of minutes 8
0G1RF Enterococcus 20-dDa protein

HSFIH021 H.

0G1RF Enterococcus 20-dDa protein

Synthetic construct dihydrofolate reduct

Zea maize AGAMOUS homologue mRNA
MAADOO78.RAF S

Salmonella typhimurium terminal inverted repeats,

Chlamydomonas P700 chlorophyll a-apoprotein A1 (psaA) gene

Mouse mRNA for PAP homologus protein
Sequence 60 from patent US 5712143

Rice Innature 96AS0497

Zea maize AGAMOUS homologue mRNA,
Dictyostelium discoideum slug cDNA,
11-417. TV RPCI

Sequence 55 from Patent W09502701
Sequence 60 from patent US5712143
Zebrafish AB Danio

Sequence 55 from Patent W09502701
A.pleuropneumoniae omlA gene, partial, strai...
Salmonella typhimurium incompatibility determi...

Drosophila melanogaster C/EBP gene, complete...

Salmonella enteritidis virulence protein

Vibrio parahaemolyticus beta—N-hexosaminidas...
Rattus norvegicus 3beta-hydroxysteroid dehyd...
Mouse mRNA for PAP homologous protein.
Calonectris diomedea random amplified polym...

P.mevalonii HMG-CoA reductase (mvaA) gene,
P.putida histidine ammonia-lyase (hutH)
P.putida histidine ammonia-lyase (hutH)

K. pneumoniae genes nifH and nifD (fragment)
Human uncoupling protein homolog (UCPH) .
P.putida histidine ammonia-lyase (hutH)
Salmonella enteritidis virulence proteih
H.pylori nixA gene.

F.rubripes SHT1D gene.

Bacteriophage S13 circular ONA

- 56 -

1e-09
3e-06
8e-20
le-18
5e-06
3e-07
6e-09
5e-05
9e-14
4e-12
2e-23
3e-28
3e-06
8e-13
4e-14
5e-26
8e—-41
1e-42
9e-07
8e-13
7e-06
9e-07
8e-59
3e-39
8e-18
2e-18

3e-15
2e-07
3e-39
2e—-40
8e-14
2e-15
1e-45
le-14
2e-15
2e-18
e-18
de-11
6e-53



H09(143) P.putida histidine ammonia-lyase (hutH) gene 2e-15

8A11(149) H.pylori nixA gene. 8e-18
5B806(218) F.rubripes SHT1D gene. 4e-11
D01(112)  P.putida histidine ammonia-lyase (hutH) gene 8e-14
C12(189)  P.mevalonii HMG-CoA reductase (mvaA) gene, 2e-40
15E04(156) D. ananassae Om(1D) gene. 2e-06

3. dIIMdel HZ - appendixoll &

cosmid &% 4G01, 4A08, 3F08 ¢ Al & sl AT ArNLS
contig program$ ©] &3] AA3A .

4G01 cosmid clonedl i3t = F 7805729 ¥71& #HA 3t vectord] 22
5ol dE A 971Nge A& 988Ut

4A01 cosmid F&<& F 202950 ¥71E AAsd 10719 contig & AA3EH
AL 3F08 cosmid €& ¥ 202950 9718 A8t 124709 contigd 245K
ot Zk cosmid 289 97L& Appendix ol ¥z z HEsY}
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Ad4d A 8

4 FAze e A= DNA #Ad9 Az M 713 Fo& F£
L2 & @7 PRVY 971N ES ZAs 7&d @A de FLA4
Gy Hwste FAE EIstnA AxUT. 971ME 24 A3 o
omlA gene¥ gl3 o FAAE FLoZHN9 JHeMo] wot o A7E IPA
A AAT2E 2A3 A=F DNA Hdo2xef shgAel HES oo} & A
olth. EF FPoRM YTl FH3 =2d K3 ol & AVIMGE 2
Mol & Foll Aol © BE TR/ o] E2d Zo| 7jdddt & Al
Me 97149 ¢ dmdte FAe AEHAT. old WP AP KA
DNAE &3 + 3lof E229F A A2 DNA 9 Fd FAAZ A&
g 5 e AHel ley ¥ =¥/ A7t v §o] satdn

E aFcMEe 9 AR B9 ti¥o] PRV genomed A 714 Q
€ A= A YA 2y A AFAY Ad2e & A7 F
P71 FAo &4 & + UAT. PRV genomed] H7IXE HA37] A
4@ #A FolM cosmid library 24, contig map] 24, cosmid clonedl
& sublibrary®] AMzFe AL A 7le=2 FEI Mo MR
EAAMNEAND AL F7IMEE dAse WH2E B dFdMe 47 o438
4714 e ZAZAE T AEAR] Ran ¢ 4EF @7IME
PHos FAsch B £F A&E 971 D HAPoIAN P FHA:
€ AH8E Ae E7HeA §e ¢ WAL Ed42 AL ¥ il o7l o
ol A #H7IES Mz BAA 2 b el M=ol idE
PCR-silver stainingdl ¥y o2 F3to ZAHE sHAsUh. 22y =5l
qEF F71ME A WHL data®] 53 computer AL AT filed A



of @& A o] Wasw EI o qYstE WAL FYAo] Yol -
Ae FAHE 7HAZ Jdov olHd vHL I MAY LS AAIE= H)
AP HA dHE 2A3At. @A genome project’t FHEHHA A genome
o] 2A4d vlolg| 27t F438] FIhste] 46090 F 7] vlol@ 2] Wig AN YY)
A go] A7 = A chhttp://www.ncbi.nlm.nih.gov/PMGifs/Genomes/vis.html.). ©)
q% B ¥ genome A7)7F A& HEAE Ao X&LHoz
g dAolth. watA vk T2 vlolgxo H$ FAS DNATZE 7H4|
i 171 WZol hybridization £ £ oA 8% PCRe| olg st 2
2le9 Wyes AxF DNA Hale FUe MAlste =T o) 7

Z2¢ gast ge Aoz Ao@n,
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As5d 19 2 %

Smei 0.00. ..

Ecorl 6.4g | BamH! 0.02
) Vi /No!l 0.04
Aatll 6.18: Lo _ECORI 0.0S
5:p1S94_ Y -Clo1052 -
R N T~Ji! W3 - !
\/,\,—": ‘f’.“;'\‘ - \Hindll10.72
. N

~.,

Scel 558..
N

reverse 17 Y

PsU522
bla

DWEﬂDl cos

6.50 Kb

S PBR3I220ri )
A -
' -

-'\-—_.———-‘./ \.\
Smal 271

<a¥ 4-1> B 939 Aujeszky Hholgl 2 genomes S22y

pWEDND 1 cosmid vector?] AgaEA AL

284



$12345657 897" 25145617155 1 2%

25324 S
5

he X7

<
o
= -«
<~
-

<29 4-2> cosmid clone?| finger printing
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tolerance in tenths of mo = 7 (main) 10 (difmap)
match probability cutoff = 0e-04
analytical probability cutoff = I.0e-11
-—--gtart-of -mapsub-output——-@
project name = mobil
number of clones = 406, number of bands = 11246
first clone in set =
last clone in set =
first clone in set =
last clone in set =
0-1D1 ( 26b, 0) :
23 matches 0-1D10 ( 28b, 0) 2.6e-19 0 3d
20 matches 0-1F10 . 21b, 0) 4.7e-19 0 3
8 matches 0-3A3 ( 28b, 0) 3.0e-03 0 1
11 matches 0-4C9 ( 28b, 0) 3.1e-03 0 3
7 matches 0-4A8 ( 28b, 0) 5. 7e-03 0 2
difmap: 7T matches 0-2C8 ( 28b, 0) 9.9e-02 0 3
difmap: 4 matches 0-2B2 ( 28b, 0) 2.6e-01 0 2
0-1D2 ( 38b, 0)
17 matches 0-1D7 ( 22b, 0) 1.1e-10 0 21d
24 matches 0-2E3 ( 47, 0) 1.0e-09 0 14
17 matches 0-1H2 ( 24b, 0) 1.1e-09 0 3
19 matches 0-2E5 (_ 46b, 0) 5.9e-06 0 15
15 matches 0-4H5 (36b, 0) 9, 7e-05 0 10
difmap: 12 matchex 0-2A3 {( 31b, 0) 1.1e-03 0 10
difmap: 11 matchex 0-409 ( 46b, 0} 6.2e~02 [¢} 12
difmap: 9 matches 0-3D8 ( 34b, 0) 5. 7e-02 0 10
0-1D7 ( 22b, 0)
19 matches 0-1H2 ( 24, 0) 6.5e~17 0 34
17 matches 0-1D2 ( 38b, 0) 1.1e-10 0 1
11 matches 0-4H5 ( 36b, 0) 7.2e-05 0 1
8 matches 0-3A6 ( 23b, 0) 5. 5e~04 0 2
11 matches 0-2F1 ( 47, 0) 6. Te~04 0 3
difmap: 1 matches 0-2F1 ( 14dp, 0) 7.3e-01 0 3
difmap: 6 matches 0-1D11 ( 18b, 0) 3.7e-03 0 3
difmap: 5 matches 0-261 { 24b, 0) 5. 6e-02 0 3
difmap: S matches 0-1E7 ( 26b, 0) 7.3e-02 0 3
difmap: 3 matches 0-4C6 (" 27, 0) 4.3e-01 0 3
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1.Banks-M  J-Viol. Methods 1985 12;41-5 Detection of antibodies to
Aujeszky’s disease virus in whole blood by elisasics
2.Scherba-G;Jin-L;Schnitzeln-WM,;Vodkin-MH T-Vol-Methods 1992
38(1);131-43 Diffeerential polymease chain reaction for detestion of wild typw
and a vaccine strain of Aujeszky's disease(Pseudorabies) virus.

3.Ben-Porat T, Hoffmann P., Brown L., Feldman T., Blakenship M., Virology
1982 122:251-267 Partial characterizatiion of temperature-sensitive mutants of
pseudorabies virus.

4. Hasebe-H;Osssario-FA;Hogg-A;Liauw-H;Bartkoski-M];Sugiyama-M
J-vet-Med-Sci 1992 54(4);693-8 Infllluence of vaccination route on the
efficiency of Aujeszky's disease deletiion mutant vaccine.

5.Cohen J. Nature 1993 259:1691-1692 Naked DNA points way to vaccine

6. Smith and Wood 1992 Molecular and cell biochemistry; Cell biology
305-322

7.Wild-TF; Bernard-A,; Spehner-D; Drillien-R J-Gen-Virol. 1992 73 : 359-6
Construction of vaccinia virus recombinants expressing several measles virus
proteins and analysis of their efficacy in vaccination of mice.

8.Lu-S; Santoro-JC; Fuller-DH;, Haynes-JR; Robinson-HL Virology. 1995 10;
209(1): 147-54 Use of DNAs expressing HIV-1 Env and noninfectious HIV-1
particles to raise antibody responses in mice.

9. Terre-]; Chappuis—-G; Lombard-M; Desmettre-P J-Biotechnol. 1996 30;
46(2): 156-7 Eradication of rabies, using a rec-DNA vaccine.

10.Milne-A; Krugman-S; Waldon-JA; Hadler-SC; Lucas-CR; Moyes-CD;
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Pearce-N N-Z-Med-J. 1992 26; 105(940): 336-8 Hepatitis B vaccination in
children: five year booster study.

11 Robertson-JS Vaccine. 1994 12(16): 1526-8 Safety considerations for
nucleic acid vaccines.

12.Yankauckas-MA; Morrow- JE;Parker-SE; Abai-A; Rhodes-GH;
Dwarki-V]; Gromkowski-SH DNA-Cell-Biol. 1993 12(9): 771-6 Long-term
anti-nucleoprotein cellular and humoral immunity is induced by intramuscular
injection of plasmid DNA containing NP gene.

13.Asakura-Y; Hamajima-K; Fukushima-J; Mohri-H; Okubo-T; Okuda-K
Am-J-Hematol. 1996 53(2): 116-7 Induction of HIV-1 Nef-specific cytotoxic
T lymphocytes by Nef-expressing DNA vaccine.

14.Justewicz-DM; Webster-RG Virology. 1996 224(1): 10-7

Long-term maintenance of B cell immunity to influenza virus hemagglutinin
in mice following DNA-based immunization.

15. Tokushige-K; Wakita-T; Pachuk-C; Moradpour; Weiner-DB;
Zurawski-VR Jr; Wands-JR Hepatology. 1996 24(1): 14-20 Expression and
immune response to hepatitis C virus core DNA-based vaccine constructs.
16.Huygen-K; Content-]; Denis-O; Montgomery-DL; Yawman-AM;
Deck-RR; DeWitt-CM; Orme-IM; Baldwin-S; D’Souza-C; Drowart-A,
Lozes-E; Vandenbussche-P; Van-Vooren-JP; Liu-MA; Ulmer-JB Nat-Med.
1996 2(8): 893-8 Immunogenicity and protective efficacy of a tuberculosis
DNA vaccine

17.Lowrie~-DB; Tascon-RE; Colston~-M]; Silva-CL Vaccine. 1994 12(16):
1537-40 Towards a DNA vaccine against tuberculosis.

18.Doolan-DL;  Sedegah-M; Hedstrom-RC; Hobart-P;  Charoenvit-Y;
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Hoffman-SL

J-Exp-Med. 1996 1; 183(4): 1739-46 Circumventing genetic restriction of
protection against malaria with multigene DNA immunization: CD8+ cell-,
interferon gamma-, and nitric oxide-deﬁendent immunity.

19.Lu-S; Arthos-J; Montefiori-DC; Yasutomi-Y; Manson-K; Mustafa-F;
Johnson-E; Santoro-JC; Wissink-J; Mullins-JI; Haynes-JR; Letvin-NL;
Wyand-M; Robinson-HL. J-Virol. 1996 Jun; 70(6): 3978-91 Simian
immunodeficiency virus DNA vaccine trial in macaques.

20.Lagging-LM; Meyer-K; Hoft-D; Houghton-M; Belshe-RB; Ray-R J-Virol.
1995 69(9): 5859-63 Immune responses to plasmid DNA encoding the
hepatitis C virus core protein.

21.Justewicz-DM; Morin-M]J; Robinson-HL; Webster-RG J-Virol. 1995
69(12): 7712-7 Antibody-forming cell response to virus challenge in mice
immunized with DNA encoding the influenza virus hemagglutinin.
22.Robinson-HL; Lu-S; Mustafa-F; Johnson-E; Santoro-JC; Arthos-J;
Winsink-J; Mullins-]JI; Montefiori-D; Yasutomi-Y; et-al Ann-N-Y-Acad-Sci.
1995 27; 772: 209-11 Simian immunodeficiency virus DNA vaccine trial in
macaques.

23 Xiang-ZQ; Spitalnik-SL; Cheng-J; Erikson-J; Wojczyk-B; Ertl-HC
Virology. 1995 Jun 1; 209(2): 569-79 Immune responses to nucleic acid
vaccines to rabies virus.

24.0Osterrieder-N;  Wagner-R;  Brandmuller-C;  Schmidt-P;  Wolf-H;
Kaaden—OR' Virology. 1995 20; 208(2): 500-10 Protection against EHV-1
challenge infection in the murine model after vaccination with various

formulations of recombinant glycoprotein gpl4 (gB).
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25.Ciernik-1F; Berzofsky-JA; Carbone-DP J-Immunol. 1996 156(7):2369-75
Induction of cytotoxic T lymphocytes and antitumor immunity with DNA
vaccines expressing single T cell epitopes.

26. Nomura-M; Nakata-Y; Inoue-T; Uzawa-A; Itamura-S; Nerome-K;
Akashi-M; Suzuki-G J-Immunol-Methods. 1996 14; 193(1): 41-9 In vivo
induction of cytotoxic T lymphocytes specific for a single epitope introduced
into an unrelated molecule.

27.Nichols-WW; Ledwith-BJ; Manam-SV; Troilo-P] Ann-N-Y-Acad-Sci.
1995 27; 772: 30-9 Potential DNA vaccine integration into host cell genome.
28 Webster-RG; Fynan-EF; Santoro-JC; Robinson-H Vaccine. 1994 12(16):
1495-8 Protection of ferrets against influenza challenge with a DNA vaccine
to the haemagglutinin.

29.Davis-HL,; McCluskie-M]; Gerin-JL; Purcell-RH Proc.Natl.Acad.Sci.U.S.A.
1996 9; 93(14): 7213-8 DNA vaccine for hepatitis B: evidence for
immunogenicity in chimpanzees and .comparison with other vaccines.
30.Sakaguchi-M; Nakamura-H; Sonoda-K; Hamada-F; Hirai-K Vaccine. 1996
14(8): 747-52 Protection of chickens from Newecastle disease by vaccination
with a linear plasmid DNA expressing the F protein of Newcastle disease
virus.

31.Lee 1L A, Lee Y. H, Kim J. H, Nam M. S, Song J. C.Chue 1. S. Korean
J. immunology 1996 18(2):143-149 Cloning and characterization of myb
induced myeloid protein-1 gene homologue from human fetal liver

32. Kim ]J. H,Song J. C.,Lee I. A, Lee Y, Nam M. S.Han Y.Chung ]J.
H.Choe J. S. J. Biochem. and Mol. Biolol. 1995 28(5):402-407 Analysis of

partial cDNA sequences from human fetal lliver
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33.Park JH.,Song J. C, Kim M. H.Lee D. S., Kim C.H. Microbiology 1994
140:2247-2250 Determination of genome size and a preliminary physical map
of an extreame  alkaliphile, Micrococcus sp. Y-1, by pulsed field gel
electrophoresis.

340183, 23A, ALY FYANEHIYESEEULE Korean . Ana.
1995 28(5):487-494 B -galactosidase®] A AE FU§ Pseudorabies v}o)&] X~
WEo NAFAHAZ] GEAF
35.del-Canho-R;rosheide-PM;Voogd-Schotanus-M;Huisman- WM;Heijtink-RA;
Schalm-SW Vaccine. 1994 12(14): 1323-6 Immunogenicity of two different
dosages (10 and 5 micrograms) of recombinant DNA hepatitis B vaccine in
healthy neonates.

36.Vahlsing-HL; Meek-]J; Marquet-M; Hobart-P; Norman-J; Manthorpe-M
Hum-Gene-Ther. 1996 Jun 20; 7(10): 1205-17 An improved plasmid DNA
expression vector for direct injection into skeletal muscle.

37.Liang-X; Hartikka-J; Sukhu-L; Manthorpe-M; Hobart-P Gene-Ther. 1996
3(4): 350-6 Novel, high expressing and antibiotic-controlled plasmid vectors
designed for use in gene therapy.

38.Wheeler-CJ; Felgner-PL; Tsai-YJ; Marshall-J; Sukhu-L; Doh-SG;
Hartikka~J; Nietupski-]J; Manthorpe-M; Nichols-M; Plewe-M; Liang-X;
Norman-J; Smith-A; Cheng-SH Proc-Natl-Acad-Sci-U-S-A. 1996 93(21):
11454-9 A novel cationic lipid greatly enhances plasmid DNA delivery and
expression in mouse lung.

39.Field-HJ Antivirral-Res 1985 5(3):157-68  Chemotherapy of Aujeszky
disease in the mouse by means of nucloeside analogues;

bromovimyldoxyuridine acyclovir, and dihydropropoxymethylguanine
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40.Frederick R. Vogel Nave Sarver Clinical Microbiology reviews 1995 8(3)
406-410 Nucleic Acid Vaccine

41. Jeam D. Boyer, Kemmeth E. Ugen, Michael Chatterfoon, Min Wang, Ami
Shah, Michael Agadjanyan, Mark L. Bagarazzi, Ali Javadian, Richard
Carrano, Leslie Coney, Williams V. Williams, and Cavid B, Weiner J. infect.
disease 1997 176 : 1501-1509 DNA vaccination as Anti-Human
Immunodeficiency Virus Immunotherapy in Infected Chimpanzees

42. Dong-ji Zhang, Xi Yang, Jody Berry, Caixia Shen, Grant McClarty, and
Robert C. Brunham J. Infect. Diseases 1997 176 : 1035-1040 DVA Vaccinatio
with the Major Outer-Membrane Protein Gene Induces Acquired Immunity

to Chlamydia trachomatis(Mouse Pneumoniti infection



Appendix

cosmid clone2 ¥I7|IAMYd A

cosmid clone 4G01 972 €& : ¥ 35305 ¢g7)

Pairing test Number of segment pairs = 780572; number of pairwise comparisons = 5600

r_v

'+’ means given segment; ‘-’ means reverse complement
Repairing....
Number of additional pairwise comparisons = 2
OVERLAPS CONTAINMENTS
Contig 1
22D04+ is in 281110+
21E06+ is in 281110+

22A03+ is in 21E06+
23B01+ is in 21E06+

28H10+

29H12+

251104+

28B05+
251109+ is in 28B05+
22D11+ is in 28B05+

22G07+

28B10+

21D11+

22G12+
28C09+
21C12+

25B08+ is in 21D11+

211101+ is in 21C12+
20B12+ is in 21HO1+

26C04+

23E08+

25E10+

21G06+

24F12+

22C10+

29F03+

20F09+ is in 25E10+

23C07+ is in 22C10+

29A05+ is in 29F03+
23H05+ is in 29F03+
28G06+
27B11+
201101+ is in 27B11+

26G12+

29D04+

20B11+

24C09+
20E05+ is in 24C09+
28A10+ is in 24009+

26C11+ is in 21H11+

21111+

22B11+
21302+
20F04+
21F02+

26G09+

25D06+ is in 21F02+
21G11+ is in 26G09+

29G01+ is in 26G09+
27G12+
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261106+
21B12+

211102+
20D08+
23E10+
23D06+

25A11+
26804+

21110+
20C12+
21E09+

28E09+
20E01+
281303+

26A04+
23G05+
26A06-
25D09+
23F05+

291110+
20B07+

23102+

24G05+
23006+
29D12+

29E08+
27A05+
20H03~
28C01+
2BE12+

23G11+
23D12+
29EQ2+
26305+

27D08+
27H11+

27G10+

20E02+
28A02+

23HO1+
29G11-
28F04+
26A10-
25F05+

25804+

21C05+
23F02+
20E11~
28D01+

291107+

20G09+
281107+
23A09+
231106+
23G04-
26D07+
231308+
28Gi1-

26E12+
25801 +

29G06+

25C07+

28103+
20A09+

25G12+
21E05+
26D06+

21F11+

23G08+ i

28A06+ i

22B10+ i

21GO1+ i

21B04+ i

24B08+ i

20A11+

is
is

is
is

is
is

is
is
is

is

is

in 21B12+
in 21B12+

in 23D06+
in 23D06+

in 26B04+
in 26804+

in 21E09+
in 21E09+
in 21E09+

in 28B03+

in 23F05+

in 23102+

in 20D12+

in 25E12+

in 26B05+

in 27H11+
in 27G10+

22D07+ is in 28A02+

22C09 + is in 22D07+

28D06+

is

in 25F05+

231111+ is in 25B04+

21705+
26G06+

is

is

in 28D01+
in 29HO7+
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28F12+
27D11-
21A01-
27TF4-
221101+
24E08-
20E10+
27TE12+
23C06+
24E10-
211308+
24A10+

281104+
20104+
26C05+

29C09+
25806+
20706+
21A09+
28A04-
20F08+
22F11-
241101+
261108+

26E11+
29A06+
291307+
29805~
2IE11-
21F03-
22E06+
2AE09+
21G09%+
27A03+
28H02+
29G02+

27C0-

20009+
2G07-
22C04+

261110+
25E08+

20C04+
27G07+
20D10-
26G04+
29A07+

221303+

28D12+
24A11+

27D01+
28F02+
21A11+
2TR07+
28G02+
24F06+
21806+

29606+
22F02+
26G08+

24G12+

22B07+ is in 24A10+

26E08+ is in 26C05+

24C07+ is in 26H08+

20A04+ is in 29G02+
22D10+ is in 27C06-

22B06+ is in 22C04+

21EO0L+ is in 25E08+

25F06+ is in 29A07+
24A04+ is in 22B03+

22C08+ is in 24All+

20G02+ is in 23C11+

2BC05+ is in 26A03+

20G01+ is in 26G08+
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27TF09+
20C07+

23E02+
24G08+
23D10+
28C04-

28B07+
29B12+

241104+
29C04+
28801+
29F10+
24C01+

22E02-
25A02+

24C08+ i

23B12+ i

24G07+
24704+

201102+
21B03+

28109+ i

24D04+

26H04+ i

29A10+
27TE09+

24A02+

25B09+

26807+

28EO01+
21F01+

21A08+

is
is

is
is

is

is

is

is

is

is

is
is

is

in 23F06+

in 28G10+

in 26C07+
in 26C07+

in 27D09+
in 20102+

in 23B03+
in 24E11+

in 28G12-

in 29B02+
in 29802+

in 20C07+

in 28C0-

in 21G04+

in 24C01+
in 24C01+

in 25A02+
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28011+
28[08+
25C03+

21C01+

28F05+
27B08+
21A03+
21A06-
25E06+
23B04-
24F09-
29E09+

27B01+

29B06+
23B02+

21109+
22G05~-
22G06+
27THO7+
2911+

28E08+
28D07+
22EQ05+
20B10-
23D11+
22C12+
21A05+

28B02+
271106+
29E01+

27A07+
24F02-
20D04+

21H07+

29H05+

26B10+
24F07+

23H09+
29D06+

25F07+

21E08+

26G03+

20E05+

28G09+

23D03+
26G01+

26F10+
26G11+

21B09+

28B06+

25D04+
27A08+

24C02+

29H08+

is in 25A02+

is in 25C03+
is in 28E06+

is in 29H04+
is in 27B07+

is in 28Al2-

is in 23D01+

is in 22E09+

is in 20C05+

is in 22E12+

is in 29D02+
is in 21C01+

is in 29E09+
is in 27B01+

is in 23B02+

is in 29H11+

is in 21A05+
is in 21A05+

is in 29E01+

is in 20D04+
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22E04+
221103+

28D03+

201110+

25G06+
24110-

21C12+
27F10+
22D09-
29F05+
21D03-
23A01+
20D12+
25A12-
24B05-
26A05+

29C05+
201308+

26C10+

22G02+ is in 21FI07+

25B10+ is in 25C08+

21D04+ is in 29E10+

25F01+ is in 25C10+
29D01+ is in 28F01+

20A12+ is in 20A04+
23C10+ is in 20B04+

20G11+ is in 24A05+

28E05+ is in 28H05+

24D09+ is in 23D08+

28B12+ is in 22HO03+

27110+ is in 28D03+
20A0- is in 28D03+
22A08+ is in 20H10+

261109+ is in 24H07-

28G03+ is in 26A06+

20E03+ is in 20B08+
20E08+ is in 26C10+
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24A03+
23A07-
26D03+

20E06+
21C07-
261704~
22D03+

26D03+
25F09+
20D01+
20G12+

231108+

26B08+
20C11+
26E05+

211106+
26109+

2411+

28004+
221+
231103+
27D03+
21D12+
21B07-
20712+
29C07-
231112+
23G10-
20104+
24B0%-
20005+
2TEQ7+
261111+
23B300-
20F12+
2BAOT+
2205+

22E01+
21A10+

27F01 +
20806+

29C11+

20A10+
23A11+
26E02+
28D05+
praiand
291103+

22F03+
28C07 +
29E07+
20G05+

21G09+
20G08-
21A04+
20G12-

22F06+

22D02-

261107+ is in 26D03+ -

21F08+ is in 22D03+

26A0T+ is in 29G12+
21G12+ is in 231108+

20D05+ is in 26E05+
28A11+ is in 26E05+

25A08+ is in 26F03+
22A06+ is in 24H11+

26F03+ is in 22E01+
21E04+ is in 21A10+

25F11+ is in 20B06+
23C08+ is in 29C1i+

28D09+ is in 291103+
221109+ is in 28D09+

22F08+ s in 20G05+

24D12+ is in 20G12-

28602+ is in 22D02-
20A08+ is in 22D02+
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29G09+
2511+
241108+
21A12+

221108+
23E05+
28F03+

26D07+
27A06-
29E03-
20G10+

22A01+

201104+
21H08-
22G01-
20G04-
24G03+
25E07+
25C12+

221106+
28H12-
2011+
22A05+

29F07+
24801~

22G03+

20C06+
20F02~
20E07~
23G01+

26A01+
25G04+
24A07-
20D02-
29D09+
24G09-
22B05+
29G08+
25A03-
21F04+
271101~
29F11+
24D01-
21G03+
281304+
23D09-
24B07+

24C10+
22Cli+

26B12+
20103+
27TH04-
28809+
27G05+
29A02-
26A09+
20D05+
23A06-
23E12+
21EQ2+

27C01+

26A02+

25H01+

28C02+

24B06+

241102+
25C05+

20D11+

23F01+

29C02+

26E04+

27C08+

28E10+

2TF02+

2IF10+

21C04+

is in 22D02+
is in 21A12+
is in 28F03+
is in 28F03+

is in 20G10+

is in 29E04+
is in 29E04+

is in 25A06+

is in 28C12+

is in 25C12+
is in 22A06+
is in 24B01-

is in 22G03+

is in 23G01+

is in 24B07+

is in 22C11+
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21F09-
27809+
291102+
281101+

261102+
21E03+

27B06+
25B11+

28C10+

20A01+
22D01-~
211103-
21C02+
23D06+
26F05-
26E10+
26D04-
261711+
271102~
201105+
29A12-
20A02+
21G05+

23G07+
25G11+
261105+
26A08+
21E12+

23A03+

27HO8+ is in 28101+

' 24D06+ is in 21E03+

20B09+ is in 21E03+
23E04+ is in 21EQ3+

25G10+ is in 25E06+

20A03+ is in 26A12+

20C10+ is in 26G07+

27H12+ is in 20F05-
25B02+ is in 28E07+

27A09+ is in 25B11+
25H06+ is in 28C10+

21D10+ is in 21GO5+

21C10+ is in 26A08+
28I111+ is in 26A08+

21D05+ is in 21E12+
23C02+ is in 23A03+
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28A07+
27B10+
21A11+
20E12+

23G06+
211112+
22C03-
22F12-
24F05-
20A07+

26F08+
27B03+

20G06+
24E05+
20C03-
29D11-
22E03+

291106+
25A10+
21801+
23G09-
261101~
24B10+
271109~
26E07+
265D01+
23D02-
20C08+
21D07-
22G08+

27802+
27F06+
AG11+
26A11-
27D04+
21C06+
201303-
20A09+
21F12+
23F11-
26G10+

24C06+
27H03-
27C04-
24E06+
28D02+

24B12+
20F11+
21A02-
27G03-
22A11+
20A05-
24G04+
28G04-
24D08+
26G02+
27C07+
28D08~
231107+

26B06+
22A12+
22808+
28EQ3+

23F09+
26C08+
23AM4-
21C11-
21D09+
22A04-

26F02+
27F05-

20C01+

27C02+

23B10+

20F07+

26D08+

20801+

281108+

20F01+

201109+
24D11+

29D05+

26F12+

28F10+

27D12+
22H12+

is in 23A03+

is in 29E12+

is in 20A07+

is in 27B03+

is in 22E03+

is in 22G08+

is in 26G10+

is in 28D02+

is in 231107+
is in 231107+

is in 28E03+

is in 23A04-

is in 21Cl11-

is in 22A04-
is in 22A04-

_78..



241109~
29C03+
27C11-
21Gil+
24A06+
29D03~
25[01-
21F06+

29C08+
21C03+
28A09+

26C09+ is in 21F06+

22E10+ is in 28A09+
27G06+ is in 22E10+
21FQ7+
26G05-
21811~
27805~
22E11-
25E03~
24D05+ is in 25E03-

23F04+ is in 27F12-

27712~

23G12+
28A08+
22D06+
28E04+
21G07-
28D10+
21C09-
201109+
22801+

2F07+
25H07-

22A10+
25A05+
28C08+
23A02+
26D12+
20C09+

27D07-

27E10+ is in 22B01+

23A08+ is in 25H07+
26F01+ is in 22A10+
27D10+ is in 25A05+

21B05+ is in 26D12+
23E03+ is in 20C09+

27703+ is in 27D07-
22F09+ is in 27D07-
27F11+ is in 27D07-
27G02+ is in 27D07~

4G01 ¥2IMY % 35305 997]

CATCTTTGTGCTGTGCCGCGGCCTCACGGCCGCCGGGCTEACGGCCGTGGGCGACAAGATGGCGAGCCACATCTCGCGCGCGCTGTT
TCTGTGCGAATCGACCTGCTGTTTTACGATGACGGTGTATTACAAGCTCATGGCCCGCCGCGCGCAGGTCCCGTCCATTCATCTACGGG

GACACGGACTCCCCAAGAAAAAGTACATCGGCGTCATCTACGGGGGTAAAGGACCGGATCCCGTACGTGATCGTGGCCCAGACCCGCG
AGGTGCCCATCCCGGAGAGGGGCCCGAGGGACTGCAGGCGTTCGGGGCCGTCCTCGTTAAAAGGTTTATTCCCGAAGTGTGGCACCC
CCCGGACGACGTGGCCGCGCGGCTCCGGACCAGAGGAGACGGTCGCGCGGCTGGCCGCCCTCCGCGAGCTAGACGCCGCCGCCCC
AGGGGACGCCAAGCGCCCCCGGGAGACGGATGGGGGTCGGGAGCGAGATCGAGTTGGCGGCGGAGCAGCAGCTCGTCGGGATGGE

CGTCGCCTGCCGACCCCCCGGGAGGCGCGTCCAAGCCCCGCAAGCTGCTGGTGAGCAGACACCCGCGCGCGTACACCAACAAGCGE

CGTGGAGGGGGGCGTTGTGGCGGTCGGCCAACACGACCAAGGGCTCGAATATCGTGTTGATCTGCTGCACGAAGGCCAGGATTAGGS
CCTCGCGGCTGAGCCGGTAGTGCAGGTGGGCGGACGCTCGTGTGGCGTCGCCCTGAACACGGACTATTACTTCTCCCACCTGTTGGGC
TTTGGTACAAATTGGGGGCGGCCGACACGGAGACGGGAGTGGTGCCGGGAAAGATGACGTACAGCATGGAGCCCGCCCCCCCCGOGa
CCCTGCCCTCGGCGAGCGCGGACCTGACCCGTGGCCCCCGTAAGTGGGGTCCGGGTAAACGATACCGTCTCCGGAGCGGCCGCCGE

GTTAGCCGCGCGGAGGAGTGGCTGGCGCGAGGCCGTGATAGGGCGGGAGCCGCGGCGTGGCGGGCGCGGGTCGCACGCCCCATAC
TCTAGCATGGCCCCCCAGGCGCCTCCGCGCAGGATCGTGTGGACGAAAAAAAGCTCGGGTTGGCCAAGAATCCCGGCCAGGGATGGR

CGAACAGAACCCAGGGTCCGAGCTGGCCGAGGATCGACATTCAAGGCCCTGTTTGGGAATAACGCCAAGATCACCGAGAGTCTCTCOE
GCGTTGCACGCGGGACAGCAACCCCCGATGCCTAGGTCGTTCCCGCAGGCCAGCTTGGCTAGTAGCAGGGTTCGGGGAGGCCAGGGE
CACGAGCACAATTGCGGGCGTGAGGCGGCAGGCTCTTCCGGGACGACGAGCGCCCTGCTCTGCCACACGTGGGCGACGAACCGGTAC
CCGCATACGCCATTGCCCACAAACACAGCTCCTGTGGTACGATACAGTCGAAGAGCGTGCGTCCCGGGCACGCGGTGAG CATCCGGTC
TATGCCCCTGGGACATCCAGGACTTTGTCCTCACCGCCGAACTTGGCCCACCACAACAGCAGAGGTCCTGAACCGCCCGTGTAGACGC

CCATCGGCGCATCACCATGTGCTTAAAGATCGGAGGAAACTCGTCGAATGTTGCATAGAGCCTTTGCTCCCGCGGCCCGAAGCAGGCTA
AGGCGCGATCGGTGCACAAACCGGCCCCCGTCCCCGGGCTGCGTCTCGGGGTCAGACCCGGAGATCAGGCAGTTGTCGGCCACGGT
CTGGTCCAGACAGAAGGGCAGCGACAATAAATGTCTGCGGGTCTTCACCAGGGGCACCGAGAGGCCAAGACGTTCACCAAGCTGCTGC

TGATCGAGATGCTCATCAAGGGCGTGGATCTGGTGCGCAAAAACAACTGCGCGTTTATCAACCGCACCTCCAGGGCCCTGGCGAGGCA
CCACGCCCGGGCCAGAGTCCCGCCGGCCGCAGAGGAGCGCGACCGCCGGCGCTCCTTGGCGTCTAAGCAGCGCGCCCGCCTCACG
GACAAATGTTACGTCTTGAAGGTGTAGATGAGGGCACGCAACGCTATGCAGACACGCCCCTCGAACCTTGGTCAACCTCCATCTCCGTAA
TGGCGCACATGGGGTCACAGAACGCCTCGAGCTGGTCGACGAGCGAGCGCACGATGGTGCCGGCGCTACGGTCAAACTCGAAGCCCC
CCGTCGAAGCTGATGTCCCTCATTTTTCGGAATCTGCCCCCGGCCGTGTTTCAGCACGGTGGCCATCAGAGGGCCCAGGTCGAGGTCC
CGCGTCCGTGGGTTTCTCTGCGTTGCGCCGGAGCGATCCCGGGCCTCCTCGAGGGCGTCTGGGCGAGGGCGGCGAAAAGGCCCCGA

TAGCGCTGGCGCTCGTGTTGTTTTCCGAGTAGCGGACCACGGAGGCCCGGAGTCTGCGCAGGGCCAGCCAGTAAGCACGCACCAGTAA

_79_



CAGGTTACACATGTCATACATAGGTACACAGGGTGTGCTCCAGGGACAGGCAGGCATTCTCCGCCGGTGCGCCCGCGGGCTGGGCATC
GGGTTCGGTAAACTGCGCAAAGCGCGGAGCCACGTCGCGCGTGCGTGCCCCGCGATGCGCTTCCCAGGACTGGCGGACCGTGGCGC
GACGGGCCTCCGCGGCAGCGCGCAGCTGGGGCCCCGACTCCCAGACGGCGGGGGTGCCGGCGAGGAGCAACAGGACCAGATCCGC
GTACGCCCACGTATCCGGCGACTCCTCCGGCTCGCGGTCCCCACGTCGGAGCTCGGCGCAGAGAGCCTCGTTAAGAGCCAGGAGGCT
GGGATCGAAGGCCACATCGAATTCCCCGTTGCGAGCGGCGGCGCGAGTACAGCAGCTGTCCTCCAGGAGACGGGCGCAATCCTICCAT
CAGCGCGGTGGTGAGCGACGGCTGCGTGCCGTGCTGTTGGGGACCCTCCGTGCAGTACGGAAGCAGCAGTGGAGAAAAAAGTGCCGG
TGCGGCGGCCGTCTGGTTCGAGGGATGTGGATCCCGCCGCCGACCCCGCCCCCTCCTCGCCCCCGGGGCAAGCCCTACACCGGCCA
CCCAGGTGACGCCTTCGAGGGTCTCGTTCAGCGAATTGAGTTACAGGCCAAGGTTCCTGCACCTTGGCGGCTCCCGGGGAGGGCGAG
GGCTTGGGTTGCTTCTGGGCATCCCCGCGCCCGTTTATGGTGAGGGCAAGTTCAAGCGTGCGAAGGAGCCGACCAGGGTCGCGGGAC
GGTTCCTTCTTGGTGCGCAGAAAGTGGCGACGGGGAGGCGGGCCCCTACTCTCCCTCCATGACGTACACAAACTCGGCCAGGACCCCG
GGGGGCGAAGTTGCCATGGCTGGGCGGGAGGGGCGCACGCGCCAGCGAACAACGCGGCCACGAAGATGCTAGCGGCCACAGAACAL
CGGCGTGTCGGTGCTGTTTCAATTAACCGGTTCCTGGACGGGGTTTTTTCATCGCCCAGTGGGGCGCCCCCAGGCATTTGGCACAGAGA
AACGCCACCCACTGAGGCGAGAGGCGGTAGGTTTGCTTTACAGCTCGATGGTGCGGCAGACCAGACAGGGCCGGTCCAGCGCGAAGG
TGTCGATGGCCGCCGCGGAAAAGGGCCCGATGTCCAAAAGCCCCTCCCCACAGGGATCCGGGGGCGGGTTGCGGGGTCCTCCGCGL
CCGCCCCGAACCCCCTCCGTCGCCCGCCCCCCCGCGGGCCCTTGAGGGGGCGGTGATACGCGCGCCGAACGCCCCCGCCTICGTTITC
CCATCGAGTATGCAGCTGCTGCCGGGGGACTGATGAGGGCCCGGGTGGCAGACTGCGCCAGGAACGAGTAGTCCGGCGACCGTCTGG
AGTACTCGCACACCGCGACGCTCTITACGGGCTGCGGTCCGGCTCGGCCTGGATGATGCCCCGCGTCCCGGCCGATGATGGCCAGCA
TGTGGATCAGCTGCTTTGTGCGCGCAGCTCGCGTTTCGGTTCATGGGCCCCGAAGATGCCGGACGGACGAGACGGATCCTGTGCCGCG
CCGCCGAGCAGGCTAATCGAGCGGCTGGCCTCCCTCCTGACGTACGCCGGGCCTATAAAAGCGCCCGACGACGCCGCCGCCCCGCA
GACCCCGGACACCGCGTGTGTGCACGGCGAGCTGCTCGCCGCCAAGCGGGAAAGATTCTTACCCGTCGCCGCCGAACCCGGCGGTCC
CGGGAGGCGTACGGGGCCGAGCAGACCCTGGAGAGTCTAGACGCGCGCTACGTCTCGCTGTCCCTCGGCGACCTGGACGGCTTATCG
TCCCATCTACGTTGCGGGGCGGGGTCCAGCCTCCCCTCCAGGTGCGCCTTTCAGTTTCATGGCCATGACGGGTCCGACCACCATCAAG
GGGCGCGTGGCCGGAACGCGAGACGGCGATATGACCCCCGCCGAGCTGGAGGTTGTCTTCCCGACTACGGACGCCAAGCTGAACTAC
CCTCGTCGAGCGTACCGACGGGCGGCACACCTATCACGTGACTGGCCGTCAGTGTCGCGGACGCGCGTAGGGACGGTTTTGGCCCGC
TCCCCTTGTTAACCCAAGGGCCCTCCCGCCCGTGGCACCAGGCCCTGCGGGGTCTTAAGCACCTGGGGCGCGCAGATGTGCCGGTTG
CGACCGGGGGCGGAACGGGATCGATAGGGAGAGCGGGAGAAGCGGTGGGCGTGGGGCCGCCCGGGCACCCCGCCGTCGGCCCCAC
CGGCTGCCGTGTAGTGGGGCGGCGGGAACGGATTCGCGGCGACGTGGCCCCCCCGCGGCGGTGCTGACGCGCCGGCGCTCGTTTTG
GCGGCGGGACTGCTATTTGGTGGGTGGTTGGTGCTGGAGGTAATCAATAAAAGACCACACCAACGCACGAGCCTTGCGTTTAATGTCGG
ATGGCCGTCCCGCAATTTCACCTTTATTCAAGGGAGTTCGAAACTTAACACAATACGGGCGGGGGGCCGAATTGTGACGGCGGGAGGLG
GGGGACGGAAGCCGGGACGGATGGGCGGTTITGCGGCGCGGCCCGGGGAAAGCGCGTCACCAGCCTATGTTCGCGGGCGACGCCCC
GGCCGCCTGGTTGCGGCCCGCGTTTGGCCTTCTTGGGAGTCATCGGCGGATAACGCACTGAATGGTCGCGTCCTGGGGGCCCCTATAA
AAAAGGACGCACCGCCGCCGGCCCCAGCACCGTTACCACCGTGGGATAGGGTTCGACCAACGAGGTGGGTGGATAGCGTCCGGGCGC
TTGGCATGCGCGGGCTCGTCTTGGCCACCAATAACTCTCAGTTTATCATGGATAACAACCACCCGCACCCCGCTGGGGCTGGGGTTGGG
GCGCGGACAGGCCACCTTGGTCTGGCTTTGGTGGGTTTACGCGGGCACGCACGCTCCCATCGCGACTGTGCGGCTTATGAACGACTCC
ACGCAAACAACACGTTTACCCCGCGCGGCGCACCTATTCACCGTTTGTCGTTCGAGAACCTTCGACGCCCGGGACCCCGTGAGTCGTTG
GTTATGGGGGAGTGTGGTTCCCCAGGGAGTGGGTCGAGCGCCTCGGCCTCGGAATCCGAGAGGAACAAATGCCCCACACAGCCCTCC
CGACCGACACCCCCATATCGCTTCCCGACCTCCGGTCCCGCCTGCACCAGATTCTGCGACGAAGACACCCCAGCCTATGTTCGCGGGC
GACGCCCCGGCCGCCTGGTTGCGGCCCGCGTTIGGCCTAGACAAGGAGCTGCCCGCGGGAGGCGGGGGAGCGTGGATTTGTGGAAG
TTICCTTCTGGGGTGTTTTCGGTTGGGGCCCAAATAATCGAGCGCGTAGCCCAGTAACATGCGCACGCTGGTCAGCACGGCGTCGCTGTG
ATGAAGCAACAGGCGCGCAGGGCGGGCTGGGGCGTCAAGTATGTGGGGGGCGGGCCTGACGTCGGGGGCGGGGCGACGGGAACCG
TGCCCGTTTTGGGGCTGGGGAACCGCCGGATACTCGGGGCACCCAAGGGGCCGTGCGGGAGTTTCTCCGCGGTCAGGCGGCGGCGC
TGCCGGGCCTCCGGGCGGCGGGAGGCGGGGGAGCGGGAGGCGGGGGACCTCCAGTTGGACCGAGGGCGTGGGGTTGGGGGCGTC
GGAGTCTTCGTCGTCAGAGACATACAGGGTCTGAAGCAGCGACACGGGCGGCTGACCTGTCGGCGGGGTCCCAGGGGGGTTGGGGCT
GGGGTTGGGGCTGGGGTTGGGGTTGGGGTGTGCCCGGCGAACCCGCATGACGGCCCCGTGCAACCCTTACCTGCGCATACACAACGC
CCCCGGCGGGCGCGATTACGCCAGAGCGGACCAATGTGATCCTGGGCTCCGACACAATCCCCGACTGCGCACCGAGACGACGGGGG
GTTTCCGGGCCCCGGGTGCTACATTGGGGCTGGTGGGGCTGGGGTTGGGGTTGGGGCTGGGGCTGGGGCTGGGGCTGGGGCTGGG
GCTGGGGCTGGGGCTGGGGCTGGGGCTGGGGCTGRTGTGTAGGGGCTGGGGCTGGGGCTGGGCCGAAACCTGCGGGAGAGGATGA
GGTCGGGCGCCATGGCGGGGCTCGGCCGGGTTGCGGCCTAAAACAGGGGCCGTGGGTGAAGGGAGGGATTCCCGCGATTCGGACAG
CGACGCGACAGCGGGGCGCGTAAGGCGCCAGCGCCCGGCGGGTCCGCTGTAACTGCTGTTGAGGCGGTAGCGGGAGGCGGGGGGC
TGCGGCCCGCCTACGGGAACCCTGGGGGGGGTTGGCGCGGGACCCGAGGTTAGCGGGGGGCGGCGGTTTTCGCCCCCGGGCAAAA
CCGTCTGGCCGGCGGCCTGGGGCCCGAGCGGGAGGGGCACACCAGACACCAAAGCGTGGGGCGCTGGCTCTGGGGGTTTGGGAGG
GGCCGGGGGGCGCGCGAAATCGGTAACCGGGGCGACCGTGTCGGGGAGGGCAGGCGGCCGCCAACCCTGGGTGGTCGCGGAAGCC
TGGGTGGCGCGCGCCAGGGAGCGTGCCCGGCGGTGTCGGCGCGCGCGCGACCCGGACGAAGAAGCGGCAGAAGCGCGGGAGGAG
GCGGGGGGGCGGGGGEGCGGTGGCATCGGGGGGCGCCGGGGAACTTTGGGGGGACGGCAAGCGCCGGAAGTCGTCGCGGGGGLCCC
ACGGGCGCCGGCCGCGTGCTITCGGCCGGGACGCCCGGTCGTGCTTCGCGAGCCGTGACTGCCGGCCCAGGGGGCCGCGGTGCAC
ACTGGGACGTGGGGACGGACTGATCGGCGGTGGGCGAAAGGGGGTCCGGGGCAAGGAGGGGCGCEGGGGCCGCCGGAGTCGTCAGA
CGCGAGCTCCTCCAGGCCGTGAATCCATGCCCACATGCGAGGGGGGACGGGCTCGCCGGGGGTGGCGTCGGTGAATAGCGTGGGGG
CCAGGCTTCCGGGCCCCAACGAGCCCTCCGCCCCAACAAGGTCCACAGGGCCGGGGGTCGGGTTTGGGACCGAGGGGCTCTGGTCG
TCGGGGGCGCGCTGGTACACCGGATGCCCCGGGAATAGCTCCCCCGACAGGAGGGAGGCGTCGAACGGCCGCCCGAGGATAGCTCG
CGCGAGGAAGGGGTCCTCGTCGGTGGCGCTGGCGGCGAGGACGTCCTCGCCGCCCGCCACAAACGGGAGCTCCTCGGTGGCCTCGC
TGCCAACAAACCGCACGTCGGGGGGGCCGGGGGGGTCCGGGTTTTCCCACAACACCGCGACCGGGGTCATGGAGATGTCCACGAGCA
CCAGACACGGCGGGCCCCGGGCGAGGGGCCGCTCGGCGATGAGCGCGGACAGGCGCGGGAGCTGTGCCGCCAGACACGCGTTTTC
GATCGGGTTCAGGTCGGCGTGCAGGAGGCGGACGGCCCACGTCTCGATGTCGGACGACACGGCATCGCGCAAGGCGGCGTCCGGCC
CGCGAGCGCGTGAGTCAAACAGCGTGAGACACAGCTCCAGCTCCGACTCGCGGGAAAAGGCCGTGGTGTTGCGGAGCGCCACGACGA
CGGGCGCGCCCAGGAGCACTGCCGCCAGCACCAGGTCCATGGCCGTAACGCGCGCCGCGGGGGTGCGGTGGGTGGCGGCGGCCGG
CACGGCGACGTGCTGGCCCGTGGGCCGGTAGAGGGCGTTGGGGGGAGCGGGGGGTGACGCCTCGCGCCCCCCCGAGGGGCTCAGL
GTCTGCCCAGATTCCAGACGCGCGGTCAGAAGGGCGTCGAAACTGTCATACTCTGTGTAGTCGTCCGGAAACATGCAGGGTGCTTGGGA
GACACATGCGCCCGACATACCTCGTCCCACTCGGACGCTCACCGCCGCCAGCGCCTGGGCGGGACTCAGCTTTCCCAGCGCGATGAG
CTCCCGCGCGCCCCGGAACTCCTCCACCGCCCATGGGGCCAGGTCCCCGGCCACCGCGTCGAAGCGCCGCGCTCGGTTCCCAGCTC
GGGGACCGAGCGCCAGGGCGCCAGGGGGTCGGTTTCGGACAACTTGCCGCGGCGCCAGTCTGCCAGCCGCGTGCCGAACATGAGGC
CCCGGGTCGGAGGGCCTCCGGCCGAAAACGCTGGCAGCACGCGGATGCGGGCGTCTGGATGCGGGGTCAGGCGCTGCACGAATAGC
ATGGAATCTGCTGCGTTCTGTCGTAGTCCCGCTGGGCTCGCAGCCCCGACACAGTGTTGGTGGTGTCCTGCAGGGCGCGAAGCTGCTC
GCAAACGCACGGGGGAGGGTGAGATGCATGTACTCCAAAGAGCGACCAGAGCGTCGTGTTGGCGAACCAGATCCAGGCGCCAAAATGA
GCTCCCGCGCGCCCCGGAACTCCTCCACCGCCCATGGGGCCAGGTCCCCGGCCACCGCGTCGAATGCCTAGTGGAGCTCTGGGGTC
CGAGCGGCGGCCCCGGGGCCGCCGCGTCACCGGTTGATGACGGTGAGGACGTACATGGCCGTGACGGTCGAGGCCGACTCCAGGGT
GTCCGTCGGAAGCGGGGGGCGAATGCATGCCGCCTCGGGACACATCAGCAGCGCGCCGAGCTTGTCGGTCACGGCCGGGAAGCAGA
GCGCGTACTGCAGTGGCGTTCCATCTGGGGGCGAACGGCCGATCCAGCGTACTGGTGGCCTCGCGCAGCACCAGGGGCCCAGGCGC
GCGCCCTGTCGCGTCAGGAGGCCCGGGCCGTCGCCGCTGGCCGCGCTTAGCGGGTGCGTCTCAAAGCGGGCCTCCGCTCACGACCC
GCTCGGTGGCTTCGGCGCGCTGCTGTTTGGCGCGCACCACGGCGTCCTTGGTATCGGCCGGGAATTGGCCAGACCCTCGGCCTCGAG
CTGGGCCCGGCGGGCGCGGCCGCCGCGCCCGCGCCCGTCTGGCCCGTCCAGGCGATCGCGGATATCCACGTACTCGGCGTAGCCCT
TTTGAAAAAACGGCAGGTTCGCAGGCGTCGCGTCGCGTGGCGCCGATGACCATCAGGGAGGCATGCTCTCCCTCCGGTTGGTTIGGCGG
CCCGGCGCACCTGGCGCTGGGCCGCCATCTTCTCTCTGAGGTCGGCGGTGGCGGCCTCAAGTTCGTCGGCGCTGAGGCCGAGGCCC
CCATTCCAGCTGGGCCCAGCGACACCCAAACGGCGGCCAGGTCCAGCGCCACGCTTCCGATCGCGCGCCGCGCGCATCTCGCCTGG
CAAAAGCGCAGCTGAAGCCGGTGCGGGCGTCTAGGGCGCGAATTTCCCAGCTCCTGCAGGGCCGGCACCGCTTTCCACGCGGTCCAG
CACGGCCTCCACGTCGGCGGCCCAGCGCTCGTGGCTACTGCGGGCGCGCGCCCGCTGGGGGAGTGGTCCCCGGCCGTCCCTTCGGC



GTGCCCCCGAACCTGCCCTCGTGGCTCTACGTCGGCCCGGAGGGACGTACTGGCGCAGGGTCGCGCGTGAGAGTGGTCGCGACGAG
GGCGACGTAGAGCTCGGGTGGCGGGTCGGCGACCACCTTCAGCAGGGTCTTCAGCGGCCGCGGCCCCGAAGGCCGCGCTCCAAGAG
ACCTCCGCAGGGCCTCGACCCGCGAGGCTTTCCCGCGCGCCGGTGGTCGCGCGCGTCGCGGCCTGGGATCCACGAGCAGGGGCAGE
GCGCCTGGTCCAGCGTCTTGGCCACGGTCGCTGTGGCCTATATAAGCCCATGCGGCGTTGGTTCCGCCAACAGGCCCCCCAGGGTGTC
AAAGTTCATCTCCCAGGCCACCCTTGGCACCACCTGCGCTGGGCCGCCATCTTCTCTCTGAGGTCGGCGGTGGCGGCCTCAAGTTCGT
CGGCTCGGCTCCACGCGCTCCAGCGCCGCCGCTCTTGGCGCCCAGGACGCCCTGGTACTAAGGCGCATGCCGCGCGAAATCCCTCGG
GCGATTTCCAGGCCCCCCCGCGAACGCGGCCGAAGCGACCCCCGGGACCACCCCCTCCGCCGCATCCATCCTCGGCCTCCTCGGCG
GGCCACGCGCCCCCCGGGCGACGGGTGTCGAAGAGCGCCTGCGTACGGTACGCCTCGCCCCGGCGGCGCAGCCGTCTGGTCCACCA
GAATTTCGACCTGATCTGCGGGTCGGCCTCTTGGCCGGGTGGGGCGGACGCCCGGGCGGCGCACTTGGCGTACGCGCAAAGCGTCC
GAAGATCCTCCGCCGGCGCTCGCGCGCGGCCAGCACCTCCCGCAGCCCCGCCGTCCTGTCGGCAACAGGGTCACGAATGCGACGTA
GTGCGCGTACGCCGTGTCCTTCACGGGGCTCTGGACGCACGCCACCAGCGCGTCCTCGCTCGGGCAGGGCAGGGTGACCCCTGCCC
GGACAAGCTCGGCGGCCGCCGCCGGGTCGTTGCGCACCGCGGATATCTCCTCCGCGGCCCGGCACGCCCCCCAAGTCTTCCGACAG
GTGTAGGACGGCCTCGTGGTAGTCGATAAACCCGTCGTTCGCCTGGGCCCGCTCCAGCAGCCCCCCCGCCAGCCGCAGAAGCCGCGT
CAGGGGCTCGGTGTCCACCCGAAACATGTCTCGATGCGGTGAATGGCTGCGAGCGGGGGGAGCATGGGGTGGCGCTGGTTCTCGGGG
GTGTATGGGTTAAAGGACGACAAGGTCGGCGGCAGCCGACCCTAAGGTCGTGAGCTGGGCGATGGCCACCCGCGCGTCCAGGGCCAA
CCGAGTCGCCTTGACGATCAGCCCTTAGGCGACCGATCAGAGAGTTTTCGTCCAGCACGTGCTGGACGAGCGGGGGCGTCCAGCGTCT
ATCCCGCGGCGCTGTCGGCCATGGCCGCTAGGAAGGCCAGGGGGGAGGCCGGGTCGCTGGCGGCCGCGCCCAGGGCCGTCACCGE
GTCGACCAGGACGCGGTGCGCCCGCACGGCCGCATCCACCGTTCACCGCCTTGGCGTTGGTTCCCAGCGCCTGTTCGGCCCGCTTTC
TCCGGAGTCGGGTGCTCCAGGGCATCTCCTCGGGGAGGTCCGACCAGCCCGCCGGCAGGGAGGCCCGCAGGGTCGCCAGGACGGE
CGGACAGGCCTTTAGCCCCACAAAGTCAGGCGGGGCGTGATCGGCGGGCAGATGGGCGGCCACGTCGGCCAGGGTTGGCGGCGTCC
CCCGCAGCGCCGCCGTAACCTCAGGGGGCGCCCCCGCAAGGGCCGCCACCACGAAGCTGGGATGCAAAGCCGAACCTGAACGGCCT
CGGGGCCCAGGGGGGGTGGCCGAACGGGCGCCTGCAGGCGACGGAGCTCGACCACGTCAAACTGTTCTTCAGCAGAGGGGGCGCAG
GTGGCCCGCTGGATCAGATCCCGCAACAGGATGGCCGTGGGGCTGGTCGCGAGGCCACCTTCGCCCGCTCCCGACCCCCTGGAGTTT
GTGCAAGAACTTCTCCCGGGCGTCGCGCGCGCATCGGGGGCGAGCCATGCGCGTGGCCTCTGGCGACAGCCCGCCGTCGTCGGGGT
AGGGCGACGCGCCGGGGGGCAMAAGGGTGTCCGGGTGGGCCTGCGAGTCAGGACGGAGAGCCAGGCCGCCAGGTCCTGAAGAACT
GCAAGAGAAACGGAGTCTCTGGGGCGTCGGCGGCGCTGACTGGGCATGTTCCAACCAGGCGACCGCCTGCACGTCGAGCTCGCGCGE
CTTCTCATCCGCGAGGGCGGCATCCATGGCCCGCGCCTGCCAACAGGGAAGTCCCGGGGGTTGTAGCCGTGCGTGCCCGCCACGGTA
CTGCCCCAGCAGCCCCCACATGTCCGGCAGCGCTTCCTCGGAGCTGCGGCGCGCCTGTTGGTCGTTAATGTCGCGGACGCCGCTCAG
GCGCGTGGCGCAGGAACAAAGGCTCTGCCGTCAGCTTGGCGTCTATACAGAAGCGGTTCTGGGTGCGTCGGGGTGGCGGAGGCCAGA
AAGTCCCCCACGGCCGTTTTCCAGGGCAGCATGTTCAGGGTAAACTGCTGCGCGCCAGCTCGTCCAGTGGCTTGCGITCTCGCTCCCTC
GAGCATTGCCTCCAGGGAGCGCGCGCGCTCCCGCAAACGGGCATCGGGGGCGGGGCGGGAATGGGGCGCGCTGCGCGATGTCCCG
CGTGCCTGCGGGGCCGCCCCGGCCGGGGCCAGACAGAGCCGTCGCCGTGGCGCGGAGCCCCTCTCCAGGGCAAGGGTGCTGGTCG
AAGACAGGCAGGGACTCGAGCAGCTGGACCACGGGACGACGGCGGCCGCCGCGTCGCTGTCCAGCTGCTGGCCCAGGGCCGCATCT
AGGGCGTCGAAGCGCCGCAGATGGCGTTCGAGACGGCGTGGGCTATGAGCGGGCATTACGCCGAGGGGCCCGGCGTGCTGTGAGAC
CGCGTCGACCCCGCGAGCGAGGGCGTCGAGGGCCTGLGGTCGTTGTTGTCGCGAAACCGGACGCAGGGTCTGCCGTTGCGGGCCCC
CCGGTAAAAGTACTCCTTAACCGCGCCCTCGATCGCCCGACTCGGCCAGACCCGAAGCCACGTCTCGCGCATCTGGCGATCCTCCGCC
TCCACCCTAATCTCTTCGCCACGGGCAAATTTGGCCAGAGCCTGGACGCTCCAGAAGCCACTCGCCGAGGCGTGTATACAGATTGGCCG
GCGGGGCCGACGGCGGCGCTGCCGGCGTTGCGGGCCTGGGTCCGCACCTCCTCTGGCCTGTAGAGCCTTGGCGCTGTATACCGCGA
AGCTGCAGCTCCAGGTCCGCGAGTTCCCCGTAAAAGGCGTCCGTCTCCCGAATGACATCCCTAGCCACAAGGATCAGCTTCGCCAGTC
CAGGGATGAACGCGGGGGTGCCCTCCGGAAGGCCGTGCGGGTCAAMAAGGTATGCGGTGTCGCCGTCCCTGAACAACGCGTTCAAAG
AAAAAAATAACACAGAGCTCCAGCAGCCCCGGAGAGGCCGGATACGGCGACCGTAACCGCCGTGGCGGCCACGTTTTCGGGCGCTTG
GCCTCTGGTTTTGCCCGACGGACCGGCCGTCCCCCGGGATGTCTCEGGAGCCTACCCCCTCCCGGGGGCCCACGCCGACGGGGTGGGG
TGTTGGAATGAGGCGCCGCGCGAGAAGACACAGCGCAGTCCGCCGCGCGCCCCTGGGAGGCGGTGGTGGGATCGCGGAGGGTGGG
CACGCGGCGGCCTCGAACAGCTGGGCGAGGTCTGCGCCCGGGGGCTCGGGCGAGCGGCGAGTCTTCAGCGCCTCGAGGGAGCAGG
GCGGCGGCCGGGCCGGCCACCCCGGCCTGGGTGTGCGTCCGGCCCCGACCCGTTCTCGATGAGAAAGGCGCCTGTGAGGACGCCG
GAACCGTGGGCCCGTCGTCCTCGCCCGCCTCGGCGACCGGCGGCCCGGCCGGGTCGTCCCCAGGGCCCGCGGTCGCGCGCGTCCG
GGCGGGGTTTTGCCTTTGGGGGTGGATTTCTICTTGGTTTTGGCAGGGGGGGCCGAGCGTTTICGTTTTCTCCCCCGAAGTCAGAGGCGG
GGACCGCGCGCGGGTTCCGGGCCCEGACGGCACGAAAAACACCATGGCTCCCGCCCACCGTACGTCCGGGCGATCGCGGGTGTAGTC
TTATAAAGCTTTATTGGTAACTAGT TAACGGCAAGTCCGTGGGTGGCGCGACGGTGTCCTCCGGGATCATCTCGACGCTGGAAGGCGGA
GTCCAGGTGGGTCGGCGGCGCTTGGGAAGGCCGGCCGCATCGTGGAGTGCGGTGGGGTGCCCGAGTAGCGTGCCCGGTGCCGACCA
ACCGGGACGACGCCCATCTCCAGGACCCGCATGTCGTCGTCATCTTCTTCGGCCGCCTCTGCGGCGGGGGTCTTGGGGGCGGACGTC
GTCCTCGACGGGACCTCGCGGGCCAGGGCGGCGGAGCACGCGGTGAACTTATTCAGGGCCACCGCCCATACATCGCCCGATCAGGGE
TCCCCCAGGCCCGCGATCTCGCCCCGCAGGGGGTGCGTGATGGCCACGCGCCGTTCGCTGAACGCTTCGTCCTGCAGGTAAGTCTCG
CTGGCCCCGTAAAGATGCAGAGCCGCGGCCGTCAAGTCCGCAGGAGCGGCCGGGGGGTGCCGAGGCGAGGACAGGCTCCGGAACG
GATACGTCAGGTATGGATACATGTCCCCCGCCCGCACTTTGGCGCCCCATCCCTAGGGGGCCAATGGTTAGGAGCGCCCTGTCGTCGS
GACGGGCCCGGGTCGGTGGCGGCGACTGGGCGGCTGTGGGCGGGTGTGGGCCCGTGTACGACAGGGGGCGCAGGGCCCACGGGE
CGGCGAAGAACGTGTGTGCGGGGCATTGTGTCTCCAGCAGGCCCGTCGGCGGAGGGTGGGTCGGCGGAGGGGGGATCCGTGGGTGG
GGTACCCAGGCGCTGATGGTGAGCCGCGAACCGCGGGCTCCCCGAAGAAGCCCACCTCGCCGTATAGAACACATGCGCGGCGGACTC
GCCCCCCTCGACCAAACATCCCTCGATGGCCTCCGCGGACAGGACGTCGCGAGGGCCCACATCAAATATGAGGCTGAGAAAGGACAGC
GACGAGCGGCGATCCCCCCCGCGTTCCGATCATATGTGCCCTGCTGGCCAGAGACCCGGCCTGTTTATGGACCGGACCCCCGGGGTT
AGTGTTGTTTCCGCCACCCATGCCCCCGTACCATGGCCCCGGTTCCCCTGATTAGGCTACGAGTCGCATGCACGATACCGACCCCCCC
GGCTCCAGGTCGGGCGCGAACTGGTTCCGAGCACCGGTGACCACGATGTCCGGTGATCGCTTCCCAAAAACCGAGCTGCGTTTGTCTG
TCTTGGTCTTCCACCCCCCCCCCCGCCCGCCCGCACACCATAACACCGAGAACAACACACGGGGGTGGGCGTAACATAGGGTACTCGA
GGAAGTTGGGGAGCTCGACGATCCCCCTCGCGGTCCGCCTGGCCCCCGGGTGGGCCGTGCCCATAGGCCTCCGGCTICTGTGCGTCE
ATGGGCATAGGCGCGGGGAGACTGTTTCCGGCGTCGCGGACCTCCAGGTCCCTGGGAGACTCCGGTCCGGCTAACGGACGAACGCG
GAAGCGCGAAACACGCCGTCGGTGACCCGCAGGAGCTCGTTCATCAGTAACCAATCCATACTCAGCGTAACGGCCAGCCCCTGGCGAG
ACGCTGGYCGGCCGAGCTGACCAAGGGCGCCACGACCACGGCGCGCTCCGTCTGCAGGCCCTTCCACGTGTCGTGGAGTTCCTGGAC
AGATCCACGGAGTCCGGCGAGGCTGTAGTCCCCCCAGGCCCCTAGGTCGCGACGGCTCGTAAGCACGACGCGGTCGGCCGCGGGGE
TTTGCGGGGGGGCGTCCTCGGGCGCATGCGCCATTACCTCTCGGCCGCGTCCCCCATGGCCTCGGGGGGCCAGGGCCACAGACGCE
GCCAGGTGCTAATCAACCACGGCGAGGTCCTGGACGCGACCAGTCTGGATCAATCCCGAGCCGGTCAGGAGGCTGGTGCCGTITGGTG
CGCCGTGGCACCTCGGGGGGCGGAGGGTGATCACAGGCTCGCCAGATGTTCCGTCGATGGCGCCAGCGGGGGGCCCATGAAGCAAA
ACGCATACAGGCGGCGCCCTAGAACGCCCCCCGACAGGCCGTCGCTCTACGCCCTGGACCCGCCTGAAAGTTTTTACGTAGTTGGCAT
AGTACCCGTATTCCCGCGCCAACCCAAACACGTTCGACCCCGCGAG GGCAATGCACCCATGTTGATCACCACGGAGCGTGCAGTGCGC
GGCACGGCGAATTGGTATGCTCGCGAGAGCGCGCTGCAGCTGCAGATGGCGTCCTCCAGTTGGCGAATCAGGGGGTCTGCGCGCTAT
GCAGCAGGCAGTCGACGGCACCCCTGGAGATCACGTAGGGCGTGAACCCAGCGTCGATCAGGGCGAACGCTGCAGCGGGTCCGTCC
CAGTGCCCGGGGTCCAGGCCAACACACGCCGACACTCGAAAAAGGCCGCGGCCGCGCGCGCGTGGCTGGGCTGGTGGCCGGGGTG
GTGGGGGTGATATGGCCCTCAAGAGGCAGCACAAACTCGGCCACGGGC GTTTGGTGCGCCGTGGGGGCGTACTGATACGCAACCGCG
CACGTCCGTCCGCACGCGCGCCATTAGCGTCCCCGGGGGCTGCCAGCGTCTGGCTGACCGCCTCGCAGAGCCGCCCGTGCGTGTGC
TCOCTGOTGGCAGACGEGCGCTACCTGCCGCTGCCGGACACGACGGACAGAAACCCGTGAATTTCGCGCCGGACCACGGCCAGCACG
TI'GTCCTCGTGCGACACCTGGGCGTCCCACAGCTCCCGACAGCAGCTTCGACGCCCGGGCGTGATCTGGCCCAGCTGGACCAGGGGC
CGCAGCTGCCGGACCGGGCGTGTCCCCGACCACGGTCTGACCATACACGTCGATCCAGATGAGCGCAGAAACTGAGGGGCCGAGTCG
’ GGCCAGAACGCTTGATAGCAGGCCGCCACCGGGGAAGCGGATCTGGGTCGCCGCGGCCAGGTGGACAGAGGGGGCGGTAGGGGAC
GAAGCGGGCCGGGTCGGCGAGGACGTTGGCACGTCTGCTGCAGCAGAGCCAGCAGCCGCTGCTGGGCGCCGGCGGAGGGCTGCAG
CAGCTGCTCTATGTTGTCGGCCCGCGTCGATCTCCCGCACGGTGTGCTGAAACTGCGCCAACAGGGGCGGCGGGACCCCCGCTCGGG
GGTCGTCAGGTACTCGTCCACCAGGGCCAACGTGTCCGCGCGGGGACGCCCGCCCTCGCGGAGAAGAACTAAAGCGGCGCTCGGCC
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GTATCTGCATAGTGGGGCCGAGGCCGCCCCGGGCGGCCGGTTCGAGGTCGTCGCACACCCCCAGGTGCGCCGTGGTTTCGGTGATGA
CGGAACGCAGCGCGCGCTTGGACTGACTCAGCAAGTCCCGGGCCGTCGTGATACATGACCGGGCGGGGAAGGTAGGCCGCGCTACAC
GTGGCCCTTGCGCATGTGCAGCCGCAGCAGCACAGCGCGTCCCCGACCACCAGGTGAATGCCCTCGAGGGCCCGACGGGGAGAAGC
GCGGACAGCGTCTATGCGCTGGAGGTGCGCCGACAGGGCGAACTGAACACGGCAGCTGCTGGACTCAAACTCCCCCACGAGCGCCCG
CCAGGCTGGAAGACTGCCAGTGCCGACGAAGCGCGCTCGGCTCAGGAAACAGCTCCCGGGCCAGAAACCCCTCCAGGGCCGAAAGGT
AGTGGTCGGGATCAAACACGGCGCACAGGCCGAGCGCGGGCTGACGCGGCTGAGGGCCGTCGACACGCGCACCTCCTCGCGGCTGC
GAACCATCTTGTTGGCCTCGAGCGGCGGAATCATTATGGCCAAAGAGGGCCCGCTGGGTTGACCGGGTGTGAGGGGAGTGAGGGTCG
CGTCGTCTTCGCCGAGTCCGTGGCCGGTGGGCGCGCGCCCAGGAGATAGCCCAGCCCAAGCGTCACCCGATTACTCACCAGGGCCAA
GAACCGGAGGCCCTCTTGCACGAACGGGGCGGGGAAGAGCAGGCTGTACGCCGGGGTGGTAAGGTTCGCGCTGGGCTGCCCCAACG
GGACCGGCGCCATCTTGAGCGACGTCTCCCCAAGGGCCTCGATGGAGGTCCGCGGGCTCATGGCCAAGCAGCTCTTGGTGACGGTTT
GCCAGCGGTCTATCCACTCCACGGCGCACTGGCGBACGCGGACCGGCCCCAGGGCCGCCGCGGTGCGCAGGCCGGCGGAATCCAG
CGCATGGGACGTGTCGGAGCCGGTGACCGCGAGGATGGTGTCCTTGATGACCTCCATCTCCCGGAAGGCCTGGTCGGGGGCCTCGGG
GAGAGCCACCACCAAGCGGTGTACGAGCAACCCGGGGAGGTTCTCGGCCAAGAGCGCCGTCTCCGGAAGCCCGTGGGCCCGGTGGA
GCGCGCACAGGTGTTCCAGCAGCGGCCGCCAGCAGTCCCGCGCGTCTGCCGGGGCGATGGCCGTTCCCGACAACAGAAACGCCGCC
ATGGCGGCGCGCAGCTTGGCCGTGGCCAGAAACGCCGGGTCGTCCGCCCCGTTTGCCGTCTCGGCCGTGGGGGTTGGCGGTTGGCG
AAGGCCGGCTAGGCTCGCCAATAGGCGCTGCATAGGTCCGTCCGAGGGCGGACCGGCGGGTGAGGTCGTGACGACGGGGGCCTCGG
ACGGGAGACCGCGGTCTGCCATGACGCCCGGCTCGCGTGGGTGGGGGACAGCGTAGACCAACGACGAGACCGGGCGGGAATGACTG
TCGTGCGCTGTAGGGAGCGGCGAATTATCGATCCCCCGCGGCCCTCCAGGACCCCCGCAGGCGTTGCGAGTACCCCECGTCTTCGCG
GGGTGTTATACGGCCACTTAAGTCCCGGCATCCCGTTCGCGGACCCAGGCCCGGGGGATTGTCCGGATGTGCGGGCAGCCCGGACGG
CGTGGGTTGCGGACTTTCTGCGGGGCGGCCCAAATGGCCCTTTAAACGTGTGTATACGGACGCGCCGGGCCAGTCGGCCAACACAACC
CACCGGAGGCGGTAGCCGCGTTTGGCTGTGGGGTGGGTGGTTCCGCCTTGCGTGAGTGTCCTITCGACCCCCCCCCCCCTCCCTCCC
CCGGGTCTTGCTAGGTCGCGATCTGGGGTCGCAATGAAGACCAATCCGCTACCCGCAACCCCTTCCGTGTGGGGCGGGAGTACCGTGG
AACTCCCCCCCACAACACGCGATACCGCGGGACAGGGCCTGCTTCGGCGCGTCCTGCGCCCCCCGATGACGCGGCGCTGACCCCCAA
CGACCCGGCGGCCCCAGCGCAGCCACCCAGGATTTTTCCGAGTGTCTGCTACCGAACAGGCCCTGGACAAGACGCGGGCGAGCTCCG
GTCGACGGAGACGCCCCGCTTTGGAAACTCCTACTGCGGGGCACCATGCGCGGGGATCGGCTCCCCGCGCCATCATCTAACCCGCCA
AGTGATCCTGACGGATCTGTGCCAACCCAACGCGGTGCCGGTCGCCGTGCTCCTTGAGCTTGCGTCCCTCCCCGGTTTCCTTTIGCGCTC
CCGCCTTCCGGACCTGCTCTCGATCGTGCTGGGACGCTGCTTCTGGCGCTGCGGACCAGGAGCCCCAGGAGGCGGCGCCTCACCCCG
CCGACCTGCCTCACCTCCGCGTCCGCCAGGCCCACCAGCGCGCCCCGCCAGGCCGGCAGAGGGTTGGAGCCGGCCGGCTGGCCAG
GTCACGAACCCCCAGTTGGCAGCCGGACCTGCGCCCCGCTCGGCCGTGATCCTCCCGGCATGTGCGTTCGTGCTCCGTCTGTTGAAAT
GGCCAGCCGCCCAGCCGCATCCTCTCCCGTCGAAGCGCTCAGCGTCCCCGTTGTCATTCTGGAAGGCGTGGTGTGGCGCCCCGGCGA
GTGGCGGGCATGCGCGTGAGCGTAGCAAACGCCCCGCCCACACAACGCTCCGTTCGCCTTTGCAGCCAACTGCACCATGATCATCAAC
CCCTTCCCCGCTGTCACTCGTTGTTCGTTGACCCGGGCGTCCGCCAAATAAAGCGGCTGGGCGAGGCCTGGGGCCAGCTGATGGAGG
CGACCGCCCTGGGGTCGTCGCCGACAGGCTGGGGGGGAGGCCGCCTACCGAGAGCGGGTGCACGCGCGCGGGCCTAGTGTCGTTAC
GACGCGCGCGACGGCTCGACCCCACCACTGGGCCCCGGTTGGGGGACAGGAGGGGCCCCTCTCGCCCACGGCCACCACGGGGGCG
GCCCTTGTACTCCGCCGATGCGGTACGGGAGCGGCCTTGTCGAATCCCCACGTCACGTTTCTGTACCTGGTATTCACTTACCGACAAGA
CGCCCGGGTCGCCGGGGCGCGATACACCGGCCACCCGGGCCGGACACGCACGTCTTCCCCCGGAGGACACGGACTCGCGGAGGAC
ACGGACTCGCACGAGGTCATGCGGTTTTTCGGGGGGCTGGTGTCGTGGGTCACCCAGGACGAGCTAGCGAGCGTCACCGCCGTGTGC
GCCGGCGGCCCAGGGCTCCCCAGGGGGTCGGGACCCCGGAGGGCGGCCAGCACGCTGTGGTTGCTTGGCCTGGACGGCACAGACC
TGGACGCCGAGCTGGGGCTGGGGGGCCCGGGCTCAAGAGCCAGCTCCCGAGCCGGCGCCGGACCCGCCGACGTCCCCTCTCGAGC
CCGCCGAAACCCGCCCCCCCCGCGCTGGAGCGGCTGTTTGGGCGCCTCCGGATCACCAACACGATTCACGGCACAAACCGAAACCCC
GACTTCCCCCTCGTTCGCGAGGACATGACGCCCCCGGCCCCGGGCGCCCCAGGTGGCGGCGTCCGCACGCACCTGTACGTACGCAG
CTCGGCATGATGCCCGAGGATAGTGCCCCCTGGCCCCGCTGCCTGCACCGCACCGAGCGCTTTGGGGCACTGAAACGGCCAACTACC
GCGGGACGCGGGCCCCCCGCTCCCTTCGTGCGGCGCCATGTGCGGTGACAGGCCCGAAACGCGAGTGTTGTAACGTCCTTTGGGCGG
GAGGAAGCCACAAAATGCAAATGGGATACATGGAGGAATAACTTCCTGTGCCGCCTCGTCACACCCCCGTGACTCGGACATCGGTGTGT
CCCGGAGGACACGGACTCG GGGACCCGCGGGCCTGGCCGCCAATCCCCAAACCCCGCGTTGCTCTCGCCGCGAGCTGTGTTGT
GYGTACGTGAGTGGGGGCGCGCCTGGATTGGATAAAAGCCAGCGCGGGTGGTTTAGGGTACCACAGGTGTCTTCTTGGCGCGCGGGC
GCCCCCAGGACCCGGGGGCCGCGGCATAACATCGCGGAGGACACGGACTCGAGCCGGCAGCGACGGCGGGACCGCCGTCGTGGCA
TTCGGGGGAACCCCACGTCGCTCGGCGGGGACGTTTTCACTGAAACTGGACTTTGTCCAATGATCAGCGATAACAGTACCTGGAGCCGT
GGCGACAATATCTTCATGGTGGTCCGCTCTGCGGTATTCGGGGGGGACGGAGGACACGGAGTACGACGACGCCCTTGACTCCGATTICG
TCATCGGATGACTCCCTGCAGATAGATGGCCCCGTGTGTCGCCCGTGGAGCAATGACACCGCGCCCCTGGATGTTTGCCCCGGGACCC
CCTCGCACGCCTCTCGGACGTGTCCGGCGGGGCCACCGGCCCGGGCGCCGACGCCGGTGTCCCCGCTTCACCCGAGCGGGGGCTG
CAATCGGCCCTGAAGTATGACTGGGTGCCGATGCGTCTCCAGGCAGACGTTTGACTTTGGGCGGCTCCGCGAGGCCAGCGAGTCAATG
GCGTGATGGTGCTTGTCCCTCAGCGGTAGACGGCCGGCGCTGGAACTCACGCCCGAGAACGCGGATCTTGCGGCCGATCCCGCCGTG
GCCCGATCATGATCGACAGCACGCTACGGGCGAGAGGGGTCGTGGTGGGAAATGTTCAAGTTCTTTTTCCACCGCCTCTACGACCACCA
GATCGTACCGTCGACCCCCGCCATGCTGAACCTGGGGACCCGCAACTACTACACCTCCAGCTGCTACCTGGTGCCATCGCCGGCTCCC
TGCAACCTGGGAAGCGTGAATCTGGCACGCCGTGCAGGCGTGCGTGCAAACCCCCAGGCCACCACAATGCGATCCAAGGAAGGACGA
CGCGGAGGGGCTTTCGGACCCCCGGCCACGTCCACACCGACGTGCGGGCCGTGCTCCGGATGAAGGGGGTCCTCGCCGGTGGGAAC
GGGCACGGCCTACCCCGTCCCCCTGGGGCCGTGGCGCGCTTTCTGGGAGATGCCGTGAACCGCGAACCCGCGCTCATGCTGGAGTAC
TTTTGCCGGTGCGCCCGCGCCCCAGGACCAGATACCCATCCAGGAGCTGGCCTACGGCAGCCCCCCTCGCCTCACGGAGGACGACTT
TGGGCTTCTCAACTACGCGCTCGTGGAGATGCAAGGTCCTTGACTCGCTGGTGGCGGCGCCTGTGTCTGGACGTTCCTCCGGTCCCGC
CGAACGCATACATGCCCTATTATCTCAGGGAGTATGTGACTCCGCTCGCCTTTACCGCATCCTGGGGGTTCTGGTGCACCTGCGGATCC
GGACCCGGGAGGCCTCCTTTGATCCTGGCCCTGAGGAGTGGCAGGCCCAGCGCTGCGACGACTGTCTGTACACACCGGCCCTCTGGA
TGCCAGCCGATGCGTCTCCAGGCAGACGTTTGACTTTGGGCGGCTCCGCGCCTGTTTTTCAAGCGCCTGATGAAGCTCTACCAGCCACA
CGCTGGTGGAAACCAAGCGTGTCCCAGGAGTTTTACCTAAAGCGTTTTGGCGGGCACTACATGGAAGGTCCTTGACTCGCTGGTGGCGA
AGACGCGGTGAACCGCCACTACATCTACGACACCCAGGGGGCGTGATGGTGAACTCGCCACCTGGACGGCGAGAAGAACGTCACATG
GACCCTGTTCGAAACCTCTGCACCGAGATCGTCCATGGGTCCGGGACACCAGCGCGGCTGCCACACGCGCCGACGCCAGAGTCAACG
GGTTCAAGCCGCTGGTGAGCCGGATGTCGCTCGCCGACTTTCACGGGGAGGAGTTCGAGTGGCCCTGGATTTTGGCCTGACGGAAAGG
CTTCGCGAGCACGAAGCCCAGCTGGAGGCTCTGGACCATTAAGACAATGCCCGCCCGGCGACCCTGCGGGCCATCACCAGCAACGTC
AGTGCCATCCCACAACAAAGAGAGCGCGCGTCCGACCGGCGTCGCCCGCAACGGGGGCATCGGGCTATGCGTGCAGGCGTTTAACGA
CTCCGGCCCGGCCTCCAAGCGATCCAGTGCCCGGGACCGCCAGCGTCATCAGCGCGTGCGTCCCGCGCCCCCTACCGGTACCCAGA
CGGCCGACGTCCCCCCGAGGCCCTTIGGGGEGCCCCCCTCCTCCTCCTACCGCGCACCTCGAGGTCATGGGGTTCGGCGAGTGGCATTG
TGCGCAGTGCGGCCACGACCGGGAGCCCCTTAACCCACGCCCCAGTGCACCCGCGGCAACGACAACCTGCGGTCCATGGGAATCGGC
ATGCAGGGCCTGCACACGGCCTGCCTGAAGCTGGGGCTGGATCTGGAGTCTGCCGAATTTCAGGACCTGAACAAACACATCGCCGAGG
TGATGCTGCTGTCGGCGATGAAGACCAGCAACGCGCTGTGCGTTCGCGGGGCCCGTCCCTTCAACCACTTTAAGCGCAGCATGTATCG
CGCCGGCCGCTTTCACTGGGAGCGCTTTCCGGACGCCCGGCCGCGGTACGAGGGCGAGTGGGAGATGCTACGCCAGAGCATGATGAA
ACACGGCCTGCGCAACAGCCAGTTTGTCGCGCTGATGCCCACCGCCGCCTCGGCGCAGATCTCGGACGTCAGCGAGGGCTTTGCCCC
CCTGTTCACCAACCTGTTCAGCAAGGTGACCCGGGACGGCGAGACGCTGCGCCCCAACACGCTCCTGCTAAAGGAACTGGAACGCACG
TTTAGCGGGAAGCGCCTCCTGGAGGTGATGGACAGTCTCGACGCCAAGCAGTGGTCCATGGCGCAGGCGCTCCCGTGCCTGGAGCCC
ACCCACCCCCTCCGGCGATTCAAGACCGCGTTTGACTACGACCAGAAGTTGCTGATCGACCTGTGTGCGGACCGCGCCCCCTACGTCG
ACCATAGCCAATCCATGACCCTGTATGTCACGGAGAAGGCGGACGGGACCCTCCCAGCCTCCACCCTGGYCCGCCTTCTGGTCCACGC
ATATAAGCGCGGACTAAAAACAGGGATGTACTACTGCAAGGTTCGCAAGGCGACCAACAGCGGGGTCTTTGGCGGCGACGACAACATTG
TCTGCATGAGCTGCGCGCTGTGACCGACAAACCCCCTCCGCGCCAGGCCCGCCGCCACTGTCGTCGCCGTCCCACGCTCTCCCCIGE
TGCCATGGATTCCGCGGCCCCAGCCCTCTCCCCCGCTCTGACGGCCCTTACGGACCAGAGCGCGACGGCGGACCTGGCGATCCAGAT
TCCAAAGTGCCCCGACCCCGAGAGGTACTTCTACACCTCCCAGTGTCCCGACATTAACCACCTGCGCTCCCTCAGCATCCTTAACCGCT
GGCTGGAAACCGAGCTTGTTTTCGTGGGGGACGAGGAGGACGTCTCCAAGCTITCCGAGGGCGAGCTCAGCTTITACCGCTTCCTICTIC
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GCTTTCCTGTCGGCCGCCGACGACCTGGTTACGGAAAACCTGGGCGGCCTCTCCGGCCTGTTTGAGCAGAAGGACATTCTCCACTACTA
CGTGGAGCAGGAATGCATCGAAGTCGTACACTCGCGGGGGTGGGAGAGGATAAAAGGCGGCGCAAAAAGCAGTAACCAGGTCGTGCT
GGTGTGGCGTAGGTGTTATTGGGATGGAGGTCGGTGTGGTACAACATCATCCAGCTGGTGCTTTTCCACAACAACGACCAGGCGCGCCG
CGAGTACGTGGTTCATTCTCATGATCCTCATCGAGGGCATCTTTTTTGCCGCCTCGTTTGCCGCCATCGCCTACCTTCGCACCAACAACC
TTCTGCGGGTCACCTGCCAGTCAAACACATCTACAACAACTACCTCGGCGGGCACGCCAAGCCCCCGCCCGAAGAACCCGCGTCCAGG
GACTCTGGGGCGTCGTGGGGCGGACGGCAGCGCGGCTCCGGACCCGGCCGCTGTACGGGCTGTTCCGCCAGGCGGTCGAGATCGAG
ATCGGATTTATCCGATCCCAGGCGCCGACGGACAGAGCGACTCGGGGGGGTCCAGTGACATTCGCGCAGCACATCCTCCACGGAGCCA
TATCCTGAGCCCGGCGGCGCTGGCGGCCATCGAAAACTACGTGCGATTTGTACACGTACGCGACCGTGTTGGTGTGATAGAGGTTGGC
GCAGGCATCGTCCGCCTCCAGCTGACCCGAGTTAATCAGATGCGCCAGACGCAGGGCCGGCTTTCCCGGTACCATCAACCACCCGGCA
ACCTGTCGGTACCCGAGGGGCCGCATCCGCGCCAAGGTGGACTGGTTGGAAGCGCGGGTGCGGGAATGCGCCTCCGTCCGCCGGGT
CTGACCGCGTCCCCCGGGTCCCCGAGGCCAGAGAGGTGCCCTCATCAGCCGGTCCAGGGACTCTGGGGCGTCGTGGGGCGGACGGC
AGCGCGGCTCCGGACCCGGCCGCGACGATTTATCTCCGAGGGGCACACGACTCCAGATTCGGCCTCGTGTGATGATATGCCGGGAAAC
ACACCAATTTTTTCGAGTGTCGCAGCGCCGGGTTGTGATTCTTGCGGGTTGGCCACATAACGTCAGGGGGGGTGGGAGAGGATAAAAGA
GGCAGTGTAGCGGGACGAGCGTATCCGCCGGCGATCTGTTGGGTTGGCGGCGCAAAAAGCCAAAGAGGGACGCGCCGTGCGGGCATA
GGATACCATAATTTTATTTTCGGGGACAAGCGCGCTCGTCTGACGTTTIGGGCTACTCGTCCCAGAATTTGGTGGGTCGTTTGGCCAGGAC
GTCCTTGTGCGGGTGGGGGGACTTTGGGTCTCAGCCTGGGTCCGCAACTGCTGTTCCCGGCGGATCATCACGATAGATCGCGCCAGGT
TTTCGTCGCGGATGTCCTGGTAGATAGGCAGGCGTTTCAGAAGCGTGCAGCGATAAGCGATAATTGACCCCGCGATGACGTACTTAATGT
AGCGGTCACTGTAGGCGTACCCCAGGGCCCGGAGAACGCGAATACAGAACCACGGTGTTCCACCAGCTCGGTGATGGTCATGGGATCG
GGGAATGACGTGGCGTCACTTTGGGTCTCAGCGGCCAGGCGGCTGCGGTGCTCTTCCAGCAGCTGCGCGAGGACGACCGATCCAGGG
GGAGGTCCTCGTCGTCTTCTAAGAATTTCGGTCCACGAGACGCGCGTCTCGGTGCCGCCGGCGGCCGGCGGCAGAGGGGGCCTGGTT
TCCGTGGAGCGCGAGCAGCGCCAGGAACTGGGGGTAGCTCATCTTAAAGTACTTTATCCGGAAAAGCGCTGAGCCTCATGTCCACCGAT
GGCCTCCTCGTCCGTCCGGCACTGGGGGCGTATATCGCGACAGTTGATCGTGGGAATGTAGCAGGCGTGAAGGCCCCGGCGCTTGACT
AATATCCAACACAATATCACAGCCCATCAACAGGAGGTCAGTGTCCGTGGCGAGGGGGGTGAGAGGCAGAGCTGGGGCCGGGGTGAGT
AACCAGGTGAGCCCCCGGTAACGTCCCGGGTGGGTCTGGAGTCGGTGATGGGGGAAGGCGGTGGAGAGGCGTCCACGCCCCCGCTC
CTTGGGGCGTGCGGGCCAGGATGGCCTTGGCTCCAAACACAACCGGCTCCATTCATCCCGAACAAACCCATGTCAACATCGGTAACGAA
GATGGGGAAAAGGGACTTTTGGGTAAACACCTTTAATAAGCGACTAATGGCTCGCGGTCGTAACTGGGGTATCGGCGCTGATATTTACCA
CCAACGTGTACATGACGTTCCACAGGTCCACGGCAATGGGGGCCAGATGGTGTGTGTGGGGCCCCAGCGATATCACCGGGACCTGGAC
GAGCTCGGGCGGGGTGAGCTCCTACGCCGGGACGGTCGTCAACGATCTGTGAGTGTCGCGGCGCGCTICTACCCGTGTTTGCCCATAA
TAAACCTCTGAACCAACAAACTTCAGGTAATTGTAACTGCGGATCGGCCTAACTAAGGCGTGGTTGGTCGGCGCATGTTGGACGGGACCT
CGGCCGACGGTCCGGGACACCCGAGCCTGTCTTCTGTGTATGGTGACCCAGACAACAACACCGACACAAGAGGACAATAATCCGTTAGG
GGACGCTCTTTTAATTTCGATGGCCCAACTCCACGCGGATTGGTGCAGCACCCTGCATGCGCCGGTGCGGGCCAACCTTCCCCCCGCT
CATTGCCTCTTCCAAAAGGGTGTGGCCTAACGAGCTGGGGGCGTATTTAATCAGGCTAGCGCGGCGGGCCTGCCGTAGTTTICTGGCTCG
GTGAGCGACGGTCCGGTTGCTTIGGGTCCCCTGGCTGCCATCAAAACCCCACCCTCGCAGCGGCATACGCCCCCTCCGCGTCCCGCAC
CCGAGACCCCGGCCCGGCTGCCCTCACCACCGAAGCCCACCTCGTCACTGTGGGGTGTTCCCAGCCCGCGTTGGGATGACGGATTCC
CCTGGCGGTGTGGCCCCCGCCTCCCCCGTGGAGGACGCGTCGGACGCGTCCCTCGGGCAGCCGGAGGAGGGGGCGCCCTGCCAGG
TGGTCCTGCAGGGCGCCGAACTTAATGGAATCCTACAGGCGTTTGCCCCGCTGCGCACGAGCCTTICTGGACTCGCTTCTGGTTATGGGE
GACCGGGGCATCCTTATCCATAACACGATCTTTGGGGAGCAGGTGTTCCTGCCCCTGGAACACTCGCAATTICAGTCGGTATCGCTGGCG
CGGACCCACGGCGGCGTTCCTGTCTCTCGTGGACCAGAAGCGCTCCCTCCTGAGCGTGTTTCGCGCCAACCAGTACCCGGACCTACGT
CGGGTGGAGTTGGCGATCACGGGCCAGGCCCCGTTTCGCACGCTGGTTCAGCGCATATGGACGACGACGTCCGACGGCGAGGCCGTT
GAGCTAGCCAGCGAGACGCTGATGAAGCGCGAACTGACGAGCTTTGTGGTGCTGGTTCCCCAGGGAACCCCCGACGTTCAGTTGCGCC
TGACGAGGCCGCAGCTCACCAAGGTCCTTAACGCGACCGGGGCCGATAGTGCCACGCCCACCACGTTCGAGCTCGGGGTTAACGGCA
AATTTTCCGTGTTCACCACGAGTACCTGCGTCACCTTTGCTGCCCGCGAGGAGGECATGTCGTCCAGCACCAGCACCCAGGTCCAGATC
CTGTCCAACGCGCTCACCAAGGCGGGCCAGGCGGCCGCCAACGCCAAGACGGTGTACGGGGAAAATACCCATCGCACCTTCTCTGTG
GTCGTCGACGATTGCAGCATGCGGGCGGTGCTCCGGCGACTGCAGGTCGGCGGGGGCACCCTCAAGTTCTTICCTCACGACCCCCGTC
CCCAGTCTGTGCGTCACCGCCACCGGTCCCAACGCGGTATCGGCGGTATTTCTCCTGAAACCCCAGAAGATTTGCCTGGACTGGCTGG
GTCATAGCCAGGGGTCTCCTTCAGCCGGGAGCTCGGCCTCCCGGGCCTCTGGGAGCGAGCCAACAGACAGCCAGGACTCCGCGTCGG
ACGCGGTCAGCCACGGCGATCCGAAGCCGTTACGCGTGTTACTTTCGCGACCTCCCGACCGGAGAAGCAAGCCCCGGCGCCTTCTCC
GCCTTCCGGGGGGGCCCCCAAACCCCGTATGGTTTTIGGATTCCCCTGACGGGGCGGGGCCTTGGCGGCCGCCGGACTGCAGGTCATC
AACCTCGGGTCCCAACTCTCGCACCATCCCGGGTTAATGTAAATAAACTTGGTATTGCCCAACACTITCCCGCGTGTCGCGTGTGGTTCA
TGTGTGTGCCTGGCGCCCCCACCCTCGGGTTCGTGTATITCCTTTCCCTGTCCTTATAAAAGCCGTATGTGGGGCGTGACGGAACCACC
CCGCGTGCCATCACGGCCCGCGCGCTACTGGTGGATCGGTGAAGGCGCGGGATGCTCCGCAACGACAGCCACCGGGCCGTGTCCCC
GGAGGACGGCCAGGGACGGGTCGACGACGGACGGCCACACCTCGCGTGCGTGGGGTCTCTTTCCCGCCGCCCCCCGGAGGCCCTGG
CGCGGGGGTTCATGCATATCTGGCTTCAGGCCGCCACGCTGGG GCGGGATCGGTCGTTATGTCGCGCGGGCCGTACGCGAATGC
CGCGTCTGGGGCGTTCGCCGTCGGCCGGCACGCCGTCGAATAAAGGCAGGGCCCGCCGCGGCCGCCCTGGCCGCGGCGGTGTTGG
CGGACGTGGCCCCAGGTGTTTCTCGGAGGCCGCGCGBATATACGCCTGGCTCAAACTGGCGGCCGGTGGATGCCCATGTGGCGGTGG
CCCTGACGGAGCTGTCGCCAGGGACTGCGGCGCTCCTGGTGCTCCCAGGGCTTGCGTCATCACCGCGATGCCGCACGACCACGCGGE
CCGGACCCCGGGGACGGGGCCCGGTTGGCGGCGACGCTTCGGGGCCTCTTCTTCAGATCCAGTCCCCCGTCACTCCCACGAACGTCT
GACCTGTCCCTTTCCAAGCGGGGGCGCTCGGGGGGCGCGBACACGGCCCCGCTGGGGCCCGAACGTTTIGGGGTGGGGGTGCTGCTG
ATGACGTCTATCCGCTCTTTCTCCTCGCCCCGGGGCCCCTGTTCGTCGACACGGAGGACGGCCACCCTGGGGATGGTCGTCGGCGGG
CTGATTGCCCCGGGCGCCAAGTCGGGCCGCGATGCCCTCCGGGGTCAACGGGCGGGCGAGGCATTAGTCCCGAAGACCGCCGGTGT
GTTAAAGAAACCTAAGACGGGGTCGCCCACCGCGGGAGTGCGCCGTGCTGGGCTTTATGCGCGGCGCTAGGGGGTGCCGTGATTGATA
TATTTTTCAGGGATGATTTCGCATAACACCGCCCGGGGGCGACCCAAACCCCGGTGGGGCCCGGGTATAAATTCCGGAACACCCCGGC
ACCTTACGGACCCGCTGCTGTTTGTTCACGCACCCAGTGCCTGGCACTGGGCGCCGCCTATGCGTGGGGAGGGGACACGGGCAGCCG
GGGGCCCCGGCTACCCTCACTATCGAGGGCGCTTGGTCGGGGAACGCTCCGGGCCTGCCGCTGTCAGGCGCTTCCGCCCTGGGTGG
TGTTTCGGTTTGCCGCCGCCGCGTCTGTCACCTATTCTGTCACCGGGCCGCTGCCGACCCAGCGGCTGATTCCCATCCGGTGGTCCGT
CCAATCGCTCCGGCTCCCGACCTAGAGGAGATCGAACGCCGTACGGGAGCCGGCGGGTGGAGGTCGTITTCATGCCCGGTCTCGCTTT
GCCAGCCGATCCCTCGCGAGGGGGAGGCGTCGGGCATGGCGGAAACTGCCTCCCGGGAGCGGTGGAGCGTCCCCCCCGACCCCCCA
GAAGACCTCGATGGCGCTGCCCGGGCGGGAGAGGCGGGGGCCTTGCATGCCCCGGCCCGGAGCGGCCCCATTGGCCCGACCACGT
CCTCCGGGGCGGGTGGGCCTTGCTCAGCCGCCAGCCCGGAGGTCACCCCCACATCGACCCGTGGATTTCGTTGGCGCGAGTCGGGC
CAAACCCCAACAATGTACCACACAAAACAAAACCACCCCCACCGAGCCGGCCAGCCCCCCAACAACCCCCAAGCGACTCCGATGCCCA
CCTCCACGCACGATCACCGAGCCCGGGCCCGCCAAAAGTGGAGGATCCCACGGGCCGGCCAGGGTCGCGCGTGGCCCTCCCCTCGE
GCGGGGGCGGGAACGCCGGGCGGTCCGAGGTTGTCGTGTACCCCCCCTTCCCCACTAAACCCGTCCGGTACGGCTCGCGGGTGCAG
ATCCGATGCGGTTTCGGAATTCCACCCCACATCGCGCTTGCCGTCAAGACGGTGCGAGAACCCCCAGTCGTCATGCCCGCCGCATGGA
GTTCCGCCTCCAGATATGGCGTTACTCCATGGGTCCGTGCAAGGGTGCCCGTGGTCCCCCTGTGGAGCCTGTTCGGCGGGGGTGTCCG
GGGGCTCGTGGCTCCCGTCCCGCCGCTCCAGACGCGTGGTCCGGGACGAACATCACCGCCCCACCCGGGGGACTCCTGGTGTACGA
CAGCGCCCCCAACCTAACGGACCCCCGCCCCCCCACGTCCACCCCCGACCCCCCGCCGGCCGATGAGGTCGCAAAACCCAGTGGAC
AGGCCCACGATCACCGGGGCCCTGTGGTGCGACCGCCGCGATCTCGGTGCTGGGGACGAACGCGAGCCTCCGACAGGCGAGCAACA
CCACGCGGCCCTTGTTCTACCGTCGCCTGCACAGGAAGCTCGACCCGCGGGCGGGGTCCCCAGGATGCGCGCGAGAGCGACCCGGG
GTTCCCGGGTGCTCTGGGCGGAGGGGGCCGGCCCGGGCGCCGACCCTCCGTTGATCGGCGAGGTGACGCCCGCGACCCAGGGAAT
GTATTACTTGGCCTGGGGCCGGAGCCCGCACGAGTACGGGACGTGGGTGCGCGTCCGCATGTTCCGCCCCCCGTCTCTGACCCTCCA
GCCCCACGCGGTGATGGAGGGTCAGCCGTTCAAGGCGACGTGCACGGCCGCCGCCTACTACCCGCGTAACCCCGTGGAGTTTGTCTG
GTTCGAGGACGACCACCAGGTGTTTAACCCGGGCCAGATCGACACGCAGACGCACGAGCACCCCGACGGGTTCACCACAGTCTCTACC
GTGACCTCCGAGGCTGTCGGCGGCCAGGTCCCCCCGCGGACCTTCACCTGCCAGATGACGTGGCATCGCGACTCCGTGACGTTCTCG
CGACGCAATGCCACCGGGCTGGCCCTGGTGCTGCCGCGGCCAACCATCACCATGGAATTTGGGGTCCGCATTGTGGTCTGCACGGCC
GGCTGCGTCCCCGAGGGCGTGACGTTTGCCTGGTTCCTGGGGGACGACCCCTCACCGGCGGCTAAGTCGGCCGTTACGGCCCAGGAG



TCGTGCGACCACCCCGGGCTGGCTACGGTCCGGTCCACCCTGCCCATTTCGTACGACTACAGCGAGTACATCTGTCGGTTGACCGGAT
ATCCGGCCGGGATTCCCGTTCTAGAACACCACGGCAGTCACCAGCCCCCACCCAGGGACCCCACCGAGCGGCAGGTGATCGAGGCGA
TCGAGTGGGTGGGGATTGGAATCGGGGTTCTCGCGGCGGGGGTCCTGGTCATAACGGCAATCGTGTACGTCGTCCGCACATCACAGTC
GCGGCAGCGTCATCGGCGGTAACGCAAGACCCCCCCGTTACCTTTTTAATATCTATATAGTTTGGTCCCCCCTCTATCCCGCCCACCGCT
GGGCGCTATAAAGCCGCCACCCTCTCTTCCCTCAGGTCATCCTTGGTCGATCCCGAACGACACACGGCGTGGAGCAAAACGCCTCCCC
CTGAGCCGCTTTCCTACCAACACAACGGCATGCCTCTGCGGGCATCGGAACACGCCTACCGGCCCCTGGGCCCCGGGACACCCCCCA
TGCGGGCTCGGCTCCCCGCCGCGGCCTGGGTTGGCGTCGGGACCATCATCGGGGGAGTTGTGATCATTGCCGCGTTGGTCCTCGTGC
CCTCGCGGGCCTCGTGGGCACTTTCCCCATGCGACAGCGGATGGCACGAGTTCAACCTCGGGTGCATATCCTGGGATCCGACCCCCAT
GGAGCACGAGCAGGCGGTCGGCGGCTGTAGCGCCCCGGCGACCCTGATCCCCCGCGCGGCTGCCAAACAGCTGGCCGCCGTCGCAC
GCGTCCAGTCGGCAAGATCCTCGGGCTACTGGTGGGTGAGCGGAGACGGCATTCGGGCCTGCCTGCGGCTCGTCGACGGCGTCGGC
GGTATTGACCAGTTTTGCGAGGAGCCCGCCCTTCGCATATGCGGGGCTITGTTCAGTTTGTAACTTCGACCCGCAACGCGCTGGGGCTG
CCGCGCGATGCCCCTCCACCGTGGATACGACGGTATCCACGGTCCCGTATTGGAGGGACTCACGTACCCCCCCGTTCGCGGGCCGAG
GCGGCGTGCAGCCGTGAGGCGCGTGTACTGCGGTCTGTCTCGTCTCCTCTTICTCCCCTTCCGGGGGTCCGGCACGGACCCAAAATAAT
AAACACACAATCACGTGCGATAAAAAGAACACGCGGTCCCCTGTGGTGTTTTIGGTTATTTGGGAGGCGCGGCCCATGTGCGTGTAATGG
GCCGCAGCAGCACGTGAAGGCTTATTAAATCTCGTCGACAAACAGGGGGAAAGGGGCGTGGTCTAGCGACGGCAGCACGGGCGGAGG
CGGGTGCGGTGTCGGTGCTGGGCGCTCAGATGGCGCGCGAACGTTTCTCGATGGCGGGCGAGGACGGGCGAGGGGCTCAACGGCGG
GGGCGGGCCGTCCACGATCAGGCCCGGTGCGGCCCGGGGGGGAAATAGGGCGGATCCCCCCCAGTCGTACAGGGGATTITCCGCC
TCAATGTACGTGATATACTGGGAGGCCGGCGCTGCATTCGCCGTGTTCACGCAGACGTTTTCGTAGACCCGCATCCATGGTATTTCCTCG
TAGACACGCCCCCCGTCCTCGCTCACCGTCTCGTATATIGACTCCCCGCAACGTGGCCGGCTGTGTGCGACGTTGGTCGGGGCCGCAG
CGGGGGGGTCGTCCTCGTAGGGGGCGTGCCGTTIGCGGCGGGCGTCGTCGTCGTCGTCGTCGGCCGTCAGATACGTGGCTTCCATCTG
GTCGGGTTCTCCCTCCCCGGAAGCGGGGGCCCCGCGCCGTCCGCGCGGCGCCTCCGGAACCTCCGGGTGCGACGCGGGGGTCGAGT
GTAGGGGCGGGTCCCCACACCCGCCACGAGCGTGGCCGATCGAGGCTCCCCAGAGACGCGCGCCGGACGAGGAGGGGGCACGTCG
CCGCCGGCGGTCGCCTGTCGGGTCCCGCGACGTTACGGGCCGGGTAGAAACGCTCCTGGCTGTCCACCGTTTCCCGACAGGTCGGGA
CCCCGGTCACCCCGATCACACCGGTCAACGAGGGTGGCTGGCCGCTGGCCATGTCGTCCGGGGGAGGCCCCGCGGACCACGTCGTC
CGGCGAGACCGCAGGATGGACTCGTAGTGGAGCGACGGCGCCCCGTTGCGGAGCAGATCCGCGGCCAGGGCGGCCCCGAACCAAGC
CTTGATGCTCAACTCCATCCGGGCCCAGCTGGGGGCGGTCATCGTGGGGAACAGGGGGGCGGTGGTCCGACGATACTCGTTGTTCAG
GCTGTCGGTGGCCCAGACGCCGTACCCGGTGAGGGTCGCGTTGAGGGCGTGGTGATGGACGATCGACAGAAGCCGCTCCGCTTGCCG
GTCTGCCACAGGTTGGCTAGGCGCGTCAGGTGGCCCAGGACGTCCTCCCCCTCCGCATCCGGTTGGGTACTTTACTATCCCCGCAGTC
CCGCCAGTACTGCGTGAGGAGCTGACCGCCGCCCTGAGCGCCATGCACTGCATGGAGCGTTCACCGGCTCCGGCGTCCTTCGCGTTTA
AGCTTGTGCAGGTCAGTCAGGAGGGCGCTCAGGGCGGCCGTCGTTGGTCAGGGCGTTCGGTCGTGCCCGCGGGCGCCTCCGGGCTG
CCGCCGAGCGGGAGGAGCCGAAGCGTAGTGCCGGATGTACTCGTACCGGCGAGCCGGTGACATACGTGCTTGTCCGTCGGCGCGGLT
CAACTGGCCGCCGGGCAGCTCCACCTCGCCCAGCGCCTGGGTGGCGAGTGCGGGTCGCTGGCGAGCAACTCTCGGGACGCTGCGTC
CACAGCATCCAGGACGCCCACCGGTACAGCACGGAGACGTAGGCCAGGAGCTCGTTGAGCCGCAGCGGCTTGGGTCCGCCGGGCTC
GTTGTCGCGCCGCGCCCGCTGAGGGCACCTCCATCTATAAAGAACATGTACTGCTGAATCCGATGGAGGGCGTCGCGCAGGCCGGGAA
CCGTGTTGTGTTGCCGCGCGGCCAACCGCCACGGTGGCGGCGTACTTGGCCGCCACGGCCCCGCGGCGCCGGCTCGGCGACCGGGT
CGTTCGCATGGCGAGGTCGGGGGAGGGGCGGGTCTTGAACGGGGTGCGCGCCAGCAGCTTTGGCGCCATGGGGTCGCAGTCGCCCA
CGGGGTCCTCGGGGACGTCCAGGCCGCTGGGCACCACCGTCTGCATGATCGG



cosmid clone 4A08 :

contig 10

'+’ means given segmenl. '-' means reverse complement
Pairing test Number of segment pairs = 202950; number of pairwise comparisons = 5634

Assembly.
Repairing....
Number of additional pairwise comparisons = 462
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15G015-
3C09-
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15E03- is in 15A10-
3C11-
15C04-
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>15C06~
15A09-
15A08-
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15E04- is in 3AM-
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5A03- is in 3E06-
5A01-
15C01+
5106+



5G06+ is in 51106+
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SE07+
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11E11+ is in 5F03+
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11DI1+

11C11+

1EO+
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11A11+

11GOL+
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111101+
11G10+
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113015+
NELQ+
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11D09+ is in 11D03+

11D05+ is in 111104+
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11GO7+ is in 11D06+
HEQG+ is in 11G07+
11G06+ is in 11DO6+
11D07+ is in 11G06+

11B06+ is in 111105+
11HQ7+ is in 11B06+
11A08+ is in 111105+
11EQ7+ is in 11A08+
11FQ7+ is in 11A08+
11F06+ is in 11A08+

11A07+ is in 11B07+



115E08+
115B10+
115D015+
115C01+

115A08+
115A06+
115803+
115E9+
115D09+
115A09+
115B015+
115D06+
115C115+
115E06+
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115D08+
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115B11+
12A07- is in 115B11+
14D04- is in 12A07-
12G06- is in 14D04-
121106~ is in 14D04-
14D03- is in 115B11+
12B07- is in 135B11+
12D06- is in 115B11+
14D05- is in 115811+
12C06- is in 14D05-

14G03- is in 12G05~

14C115~ is in 14G09-

14C10- is in 12G09-
12A10- is in 12G09-
14H015- is in 12G09-



12F03-
12D10-

12E03-
12E10~

12C10- is in 12F03-
14107~ is in 12D10-

141108~ is in 12E10-
14AlL-

12F10- is in 14Al1-

141109- is in 14A11-
12C03-
12G10-

12110~
12B03-

12A03-
12A11-

1410~ is in 12G10-
1411~ is in 12I110-

1411115~ is in 12Al1-
121015~
141104~
14F08-
14A09- is in 14F08-
12C11-
12F015-
12E015-
12D11- is in 12E015-
14F09- is in 12D11-
141105-
14A08-
14A07-
12F11- is in 14A07-
12B015-
12G11-
12H11- is in 12G11~
12A015-
14A05-
12A115-
12GO01 -
12B115~-
12C115~
12F01-
12E01-
141106-
14A015-
12E115-
12C01-
12F115-

CONSENSUS SEQUENCES

>Contig 1
GCGGGCCCGGGCGGTGGGGGCGGATGGTCCGAGTAGGGGGCGCTGCGCGAGTTGGCCTACAAACTCTACACTGCGGCGCGCGCCAG
CCTAGACGCCGCGGGCTGGTGGTCACCCACCCCGCATATTICGGCGCCCGGCCGGGCCTCTCCCCCCCGTAAACGGCGTCGGAGCG
CGGCGCAGTGGCTCCCCGCGTGGGCGCGGTCGACGGACGACCGCCGGGGCCCTCCACGACTGCCGCCGGCACCGCCGGGACGCGL
TGCACCGGCTCTCGGTCACACGCCGCCGCGAGAAACCGCGGGTCGCGCGGAAGCCGGGACCGCGAGCACGC

>Contig 2
TCGCGTGCCGCGCCTTCCGGAGCAGCAGCCCCTACAGGCTCTGCCGCGCGCGGTGCCGGCAGCACTCGGTCGCGTCGCGCACCACG
TAGCGCTCGTGCCAGTCGCACTTGTACCCGCGCTCGTCGAGCGCGAGGAGCCGGCACTTCGGGGCCCCAAGACCGGCACCCGCGCG
CGGTCGTCCATGTGGAGACGGTGCCGGTCCACCTTCCGGCGCTTCGCCTGCAGGAGCCCCACGGGCGACTCCTGCGCGTCGAGGCC
GGTCATCCGGTCCCTCGGCGTCTTCCGCGCCTTCTCCGGCCGCGCGCCGGGGGCTCCGGCGCCCGCGCGCGGCCGCCGCTGCCGL
GCCTCGCGCGCGCGGCGCGCGAGCCCCTCGAGCGCGCGGCGCCGCAGCACCAACTGCCGGCGCGCGCGGCGCCGCAGGTCGCGL
TTCCGGTCGCGGAAGCGGGCGCTCGCGCCCGCGCGGCTGGLCAGCTCCTGACGTCGCCGCGGTCTTTGTACCGCACCACGTCCCGCTA
CCGGACGGCGTCGCGCGCCGCGGTGTGCGGCGCGCAGAGCCCGCGCCCGCAGCGCATGTGCGGGGGCGCGCTCCCGCCGCGCGA
CGGCGGGGTGCTCACGTAGACCTCCACCACGTCGCCGTGGTCGCGGAGGGTCCGCCAGGACCAGCGCCGAGTGCTCGCGGCGGCTC
CGGCGGACGCCGCACTTGCAGTCACGGGCGCCCCGCGCCGCGTCCTACAGGCCCCCGGGCTGCCCCGCCGGGCCCCCGGGCGLGC
CGAGCGCCGCGTCGCGGTGGGTGCTGCCGTACCGGTCCTTCCAGGGCAGCCCGTACAGCGCGCAGGTCGACCGCATGCGCCGCAGG
CCCAGGGCGAGCTCCGCGCCGCGCCTCAGCAGCGGCAGCCGCCGCGCCCGCCCTGGCGTCACCCGACCCGCCACCTCCGCCGCCG
GCAGCGGCAGCAGCCACCGGCCCGGGCGCCCCCGCCCCCGCGLGCGCCCAGCGCGCCCGCGCCCCCGGCCATGGGGCCGGLGG
GCCCGACTTTGACCGCCGCCATCTCGCACGGCCGCATCGCCCACTTCCGGAGGGCGAGCAGCCCCGGCCTCCGGCAGAGGTACGGL
GCCTCCCGCGCGCTGTCCATCAGGTGCAGGCGCCCCCCGGGCCGGCGCCGCGCCCTCCGGCGCCGCGGCGCCGGCAGTATCGGCA
GCAGCAGTAGCAGTATCAGTAGGTTAGGGGTAGGAGCAGGGGTAGGAGCAGGAGGAGGAGAAGGCGCAGGGTGCGCAGCGGCAGCC
GGCGGTGCATGTCGAGGGGCAGCCTGGTGCGGGGGGAGCGAGAGGAGGAGGAGGAGGAGGAGGAGGAGCAGGGGCAGCAGCAGG
GGGAGGAGTGGGGGCGCGGCCGGGGGCGAGCAGGAGAGGAGGAGGCGGGGGGGGAGAAGGAGGAGGAGCAGCAGCCAGGTCTGC
CCGAGGAGGAGGAGCGACGAGAGGAGCAGCCCGCCGCCCGCCTTCAGGCCCGCGGCGTGGAGCGGGTGCTCGTGCAGGACGTCCA
CGTGGTCCTCGGGGLGCGCCCCCTTGCCGACCTTCGCGACGAGAACGCTCGCGGAGCCCGCGGCGTGCCCGGGGCGCAGCGAGTAC
CACCAGCGACGCCGTTTACGGGGGGGAGGCCCGGCCGGGCGCCGAAATATGCGGGGTGGGTGTCCACCAGCCCGCGGCGTCTAGGC
TGGCGCGCGCCGCAGTGTAGAGTTTGTAGGCCAACTCGCGCAGCGCCCCCTACTCCACCATCCGCCCCCACCGCCCGGGCCCGCTCG
CCTTCGCGCTGGTGCTGCAGCGCCTCGCGGGCCACGCGAACCTGCTGCTCAACTGCCTGCTCGGCGCCGCGGTCCACGGCGGCCGG
ACGGTGCGCGTGTACGAGGCGGCGCTGGACGACTACGCGGAGCTCATGGACGCGCTCGACCCGCTGGTGCGCACGTGCCCGCTCGL
GGAGTTCTGGGAGCAGCGCGACGCCGTCATGCGCCAGCTGCGGTTGACGGCGGCCCCGGGCCCCCCCGTCGGCGGCAAGCGGCTC
GTCATCGCGCCCGCGCTGCCCTCCGAGGACCTGGACGGGCTCGTCCCGCCCACGGCCGTGCGCCCCGCCCACTTIGGGGCCGGACGT

- 90 -~



CGACCTCGCCGAATACGCCGCGCGCCACCCAGAGCTGGTGGGCGTGCCGGAACCCCGAGCGCATTTATCGGCGCGCCGGCCGCCCC
GGGGCCGCTAACCCGCCTCTGCCTCCGCCATGCTCCGCCGCGCCCGAGGAACGCGCCGCGCTTCCTGGAAGGATGCCTCGCGCCGL

GTCACCGAGGGGCGCACCCGCGCCAGCTGCCTGCTGGCGGCCCCCGGGGAGGTGCTGACGGCGGCCGTGGCGGCCCTGCGCGACG
TGGCCGAGAGCCAGTGTGCGCCGGCGCTCTTTIGGCGCCCAGCGCGCCTCGGCCCTGGCGCTCGTGCG

>Contig 3
AAGGCGCGGCACGCGACGTACTCCGGGCACTCGCGCCTCGCGCGCCGCCGCATCGGGTCGCTGTGCCGGACCGGGTCCGGGCACC
GCAGCGCGCGGCGGCGGTGGAGCCAGCGCAAGTCGTGCCGGCATGAGCCGCAGGCTCTCGCGCTACGACGGGTCGCCGCGCCCTC
GCTGCGGGAGCAGCGGAAAGCGCGACCACGACGTCGCGGAGCGCCCGGTGCGACTCTTGGACGACGAGTTGACGGACGAGCCGCGG
CGCCAGGTGCCGCCGGCCTGCCACGCGCACATGCTCCGCCGCGACCTGCTGATGCGCCTCGAGTACCTGCGCGAGCTGGGCGACCA
CGCGTGCACGGGCGAGCGCCTCAAGACCCTCGTCGCGCTGCGGCAGTACGCGGTCGACGCCAACTGCCGCCGGGGCCCGGGGGCA
GCCGCCGTTCGCCGAGCAGTAGCGCGGGGCGCGACGGGAATGCTCCTGGACCTGCCCGAGCAGGGCGGGTGCCGGCACGCGGGGC
GGGTGAACCCCGGCCTGCAGCTGGAGCGGCTTATGCGGCGCGCGGTGGGCGTGCTCGCG

>Contig 4
AGCTCTCGCTCCTGGGGCTGCGGGACATCGGGGGAGGGCGCCCTTTGTTATTTCTACGCGAACAAACCGTTGTGCAGAGCGCAGGGAG
AGGGGAGGCAGGGAGAGGGGAGGCAGGGAGAGGGGAGGCAGGGAGAGGGGAGGCAGGGAGAGGGGAGGCAGGGAGAGGGGAGG
CAGGGAGAGGGGAGGCAGGGAGAGGGGAGGCAGGGAGAGGGGAGGCAGGGAGAGGGGAGGCAGGGAGAGGGGAGGCAGGGAGAG
GGCGCTGGTGCTAC

>Contig 5
CGGTCGCCTCGCCCGGGCCCGCCACCCCGCCTACCACCTCATCCCCCGCGACGCGCTCAACCGGATGTTTGAGATGTGACGCCGCGC
GCGGTCGGATCAGCGGCGCCCGACCACCTGTGGGTGGGGCGTATAAAGCCGLCGGGCCGGCCCGGAGGGGGGGCATTTGCCGCAGC
GACCACCATGAGCGACGCGGGGCCCCGTGCGGCGCCCGAGGCGCTCGCAAGAGCAGCGCTTCCAGCCGTNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNGCTGTCCTTCGCGTACAGGGCGACCGGG
CAGCAGCGGTCGTGCGCGCGCTTCGCGAGGCACCCGGGCGGCATGCTCCGGTCCGACGCGCGCTACCGCATCAACTTGGTCCGCTC
GCACGGCGCGAGGTACCGCGGGGTCCGCACGCTGCTCGAGCACCCGCGGTCCAGCGGCTAGTCCACCACCTTCGCCGTGACGCGCG
CGTCGCGGCGCGCGTCCATGCCCAGGAGGTAGGGCAGCAGCTCGGTCGTGTGCATCGGCCGGTCGCAGTCCAACTACTCCCAGACGC
GCACCACCACGTGCTTCCAGTGCTCCAGGTGCCGCCGGTGCTGCCGCCGGCACTCCGGCGTGTGCGGCGAGAAGGTCCCGCAGAGC
CGGGTGCACCGCGGCTCCTAGAGGTCCCGCAGTTTGTGGCAGCGGCACACCGAGCAGTCGTGCTCGTGGAGCGGGCTCGGGCTCCG
GTGCCGCCCGGGCGGCCGCGCCACGGCGGGTTTCTCGCGGAGCCCGCTGTAGCAGAGCGCGCCGGGCGCGCGGTGGGCGCCGCAC
GCGGGGETCCACCGCCTEGGTGCGCGCGCAGCTGGCACAGOTAGTAGGTGTCGTCGGTCGCCATGTTGCACCGGCGCATGCGGTCGTAG
AGCACGTCCGCGTGCGAGCAGACCCCCGACCTCTGGTACCCCAGCTCGCCCGCGTACATCATCCGCATGGCGAGGTGCCGGAGCCAG
CGGAGCCGCTCGCGCCGCGCGCACCGGGGCATGCGCCGCGAGACCCGGAACACGAACTTGCCCACGAAGCTGTCGCCGAACGGCTT
GCAGCTGGTGTCGTCGTACTGCCACCCCCGCAGCGCGAGCAGCAGGCGCCAGCGACCACCATGAGCGACGCGGGGCCCGTGACGGC
GCCCGAGGCGCTCGCAAGAGCAGCGCTTCCAGCCGTTCCCCCCGCGCGGGGCTCCTGGTGCACCTGCAGGACGTGCTCGTGGGCGA
GGTGCGGCGCCCGGACTTCCGCCCGCCGCCCGACGAGGAGAGCAGCGAGGAGGAGGAGCCCGTCTGGACCGACGACGAGGAGGAG
GAAGAGGGGGGGGCGGAGGAGGAGAGGACGAGCGGGGGCCGGCGCGGGGGTGAGGAGGGGGACGACGACGGGGACGAGGAGGA
GGAGGAGGAGGAGGAGGAGAGAGCGAGGGGGGCGCGTGGTCCGACGGGGAGCTGTACGTGGCGGCCGACGGCGACGCGTGGGAC
GCGGAAGAGGAGGAGGACGAGGATGGGGACGAGGATGGGGATGATGACTATGACGATGACGACGACGGCTATGACGGCCGCGGCGC
CGCGGCCTCCCGCGCCGCGGCCGGGCCCCCCGCCGACGTGGACTACCTGTCGCGCGCCCTCCGCGGCATGGAGACGGCCTCCGGC
CCCGACGAGCGGGAGGCCTTCACCCGCTACGCCGGCACGCTCTACCGCCGCCAGTTTCAGCCCGGGCGGCCGGGGTACCGGCCCCC
GCGCCCGCGCGACCCCCCGCCGCCCCCGCCCCCGCGGGCCCGGCCACCGACGACGGCGACGGCCGCCGCCTCCACCGCCGCCGL
CCACTGCGGTCCCGCCCGCGCCGCCGACGGCGACGACTCCGCGCCGCGCCTCGAGCGGGACCCGGACGCCGCGTACGCCAGCTGG
ACGCGCGACATGCCCGACGGGACCTTCCTGGCCATGCCGTCGTGGGTGGCGCTGCGCCGCGAGCCGCGCGGGCCCCCGGGCCGCC
CCGTCGGGCCCCCGGACATCCTGCGCCGCGCCCCGCGGGCACTGACGTTCACGCCGCAGGCGGCCTCGGCGGCGCTCGTGAGCCG
CGACCAGGACGCCTGGGAGGCGCTGGTGCCGCTGCACCACCTCCAGATGCACTCGTGGGGCGGCAGCGCGCCGCCCTCGCGCGGG
GGCGTGTACGCGACGCCCGCGCCCGAGACGCGCGGCGTGTGGCGCCGCGCECTGCGGCAGGCCATCGCCCTGCACCACGCCATGTT
TCTGGCGCCGCTGCAGTCCTCGACGGTCGGCGCGCCCGCGCTCGCGGGECGAGGCGCIGGCCTTCGCGCTGGACGCCGCGGCGCGC
GCGGCCGTCAACCACGACGCCGCGGCGCGCGAGCTCCCCGAGCGCGCGECGCGCGCGCTCCGCGCCGTCGGCCGGCGCGCGCCC
GCGGCCTCGGGGCCGCGCGCCGGCCTCTTCCGCGCCTTICTGCGGCTCCCTGGCCTACTGGCCGGAGCTGCGCGTCCTCAGCGGGCA
CCCCGAGGACGTCCGCTTCGCGGCCTTCCACCTGGCCGTGGCAGAGGTGTACCTGCTGGCGCGCGCCCACGGCCAGAACCCGGGCT
TCACGGCCGAGGAGCGCGAGCTGCTCGCGCCCATGTTCACGCTGACCGTGCTCGCGATGCACCACGCGCTGCGCTGGCTCACGACGG
CCGTGGCGCGCGCCGTCTCGGACATCCCCGACGACGAGGCCTTCCGCGCCGTGCGCTCGCGCGTGCCGGCGTCGCTGGTGCCGCTG
GGCAGCATCGCGCTCTCGGACGCCGAGTACGCCGTGCTGAACGCGACCGAGGTGGCGGCGGCGCGCGACGCCACGGGCCTGGGCC
AGGCCGTGTCGCTGGGCTACGCCGCCGCGCGCTCCGCGCTCACGGGCCTCATGCGGGCCCACGCCGGCGGGAGCGACGCCCTCGT
CGCCTTCGCGCTGGTGCTGCAGCGCCTCGCGGGCCACGCGAACCTGCTGCTCAACTGCCTGCTCGGCGCCGCGGTCCACGGCGGCC
GGACGGTGCGCGTGTACGAGGCGGCGCTGGACGACTACGCGGAGCTCATCACAACTCGGTGTACGGGTACGCGGGCGGGGGGAAGG
TCGGCGCGGGCACGGCGTCCACGTCCGCGCCGAGCGTCGTCCGGGCGACCAGCGCCGCCAATAGCGCTGCGAGCAGCATGGCGCTG
GCAGGTGAGTGTATGGGAACCTGGG

>Contig 6
GGGCTCAGGCACTAGTGCCGCACGAGCCGCCTCGGCGTGGCGCTCCACATGCGCGCGCGCCGGCTGCGGCGCGACTTCCCGTAGTG
CCGCCTGCACCGGACCGCGCGCCACGACCGGTGGATGACCGCGATGGACTTCCGGTCGAGCCCGCACCT

>Contig 7
TGGCGCTGGTGCTACTGTGCGTGCGGCACACATGTCTTAATCTTTTTTTGAAATAAAGGTGTGTGCCCCCGTTGCCCCCCTTTGGTATGTT
GCCCCCCAGGCGCCCCGGCAGTGTGCGCGGTCGAGAACGCCGCGCTGCGCGCCACCGGCCACTCCAGCTACTGCCCAGCCCCCACG
ACCATGTCCGGCAGCAGGCGCGCCCAGGCGCCCGCCCCCACGACCATGTGCACCAGCCAGAGCGGGACCCGCCCCTGGCGCCCCCA
CCGCCCCCGGCGCCGGCTCAGCTGCCCTCGGGCGCCCCAGCGGAGCCGCGAGCACGCGCTCTCGGCCGCCGCGTGCTTCGCGACC
CGCCGCGCCTTGCTCGGCGCCTGGGGCGCGGCCTTCGACCACGCGTACGAGGGCACCGCGCAG

>Contig 8
CGCTGCGCCTCGGCGGCGTGCTCATGCACCTGGGGAAGCGGCTCATGGACTTGACCGGGCACGGGCAGAGCGGCGGGGGCGAGGG
GCTCCCCGGGGGCTCGAGCCTGCTGCTCGACCTCCACCTGCCGCCGCCCGCCGCGGGGGAGGCCGCGTCGGCGCTGCGGCGGTGC
ATGCACTTGGCGTTCCTGGAGCGCGGGGGCGCGCGCCGCCGCCCCCTCCCCCTCCCGCTGCTGCTCCTTCTCCTCCTCCTACTGGCC
AAGGGCGCGGCGCTGCCCCTGCGGCCCCGGAGGTGCTCGAGCAGCGTCCTCTCGCGGCGGCTGCTCCTCAAGGGCGGGCCCTAGCC
GCA

>Contig 9

CCGCAGACGCTGCGGGCGCCGTCGCCGCCGTCGCCGCCGACGCGCCCCCGCTGGCTGTCCTTCGCGTACAGGGCGACCGGGCAGC
AGCGGTCGTGCGCGCGCTTCGCGAGGCACCCGGGCGGCATGCTCCGGTCCGACGCGCGCTCAGCAACTACGCCCCCGAGTCCGTGA
TCACGGCGTGCTCGGCGGAGCCGCACCGCGAGGTGTACGCGCGCGCGGCCGACGCCGCGCTGAAGGGCATCACGGCGGACGTGGE
CTGGCGCGCGGTGCTGGCCACCTACTGGCGCTACCTGAAGGCCAGCTCGGGCGTGGAGGTGCGCTCGGACGACGAGCGCGACGCCC
CCACCGTCATGCTGCTGTGGTCGACGTTCGGCAAGCCGCTGTCGAAGCACCCGTTCAAGCACAAGGCCCAGAGCGCCGCGTACGGGG
CCACGCGCGCCGCGCTCGCCGAGGCGACCGAGGCCGTGGAGCGGTACGCCTACTACATGCGCCCGCTCGACCCCATGGTCTCCAGC
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CCCCAGACGAGCGTGCGCCTGCACGAGATGCTGGCGTACGCGGCCACGTTGTACCGCTGGCTGCTGTGGATGATGGACACGGTCGAC
GCGCGCGTGATCCGCCACCTGGGGCGCACGCCGCGGGTGGCGCGCGGGCCGCGCGAGACGATGTCGCCCGAGGCGCTCTTIGGGC
GGCACCGCGCCGGCGGGCCCGCCGTGGCCTCGGGCTCGGGCGAGGTGCTCGTGCTGACGAGCCACACGGCGACGGTGTTTGACGC
CCTGGAGATCCTCGGCGCCACGTGGGCCGAGACGCCCTGGAAGAGCGGCGTGTGCGGCCTCACGGCCGCCGTCGTGGCCGCCGIGG
ACCTCGTGACCTTCGTGCACCACCACGCGCAGACCCTCATCAACCTGACGCTGGCCGGCTACGTGTGCTGGCTCGACGACGGGATGGA
GGACCCGTACCTGCGCGCGGCGCTGCGCGCGCAGTGCCGCTTCCACCACCTGATCGGCGACCTGGCGCCCACGAGCTCGTCGCACG
CCTGGGGCGCCATGGAGCGCGGCACGCTCGCCTGGTTCAACTACGCCATCGCGCGCAGCCTGGCCTCGTACGGCGGGCCCACGGAG
CGCTTCGCGCGCGTGCTGGCGACGACGGGCCAGCGGGACATGCGCTTCCTGTCGGTCGCCCCCGCGCAGCCGCCGCTGCCGCCGCT
GCCGCGGGCGTCGCAGACGCCGTCGCCGCCGCCCCGCGACCGCGACGCGGAGCCGCCGCACGAGTACGTGGACCCCTTCGCCGAG
TACCTGAACTGGCCCGTGCCCGTCTCGCCGCCCCCGCTCCCCGAGGGGCCCCCGAGCTCGGACGACGAGCTGGAGGTGGACGGCGG
CGGGCGGCGCCCCCTCCGGCGCAGCCGCGACGCCGCCACGTACGTGAACCGCAAGGACCTCGCGCCCCCGCGCGCAGCGGCGGG
GGAGGGGGAGGGCGACGACGAGGAAGAGGAGGAGGATGACCGGTTCCCGCGCCGCGACGGGGACGCCGGGGCCTCCACGAGCTCG
TCGCAGGAGAGCGCCGCCGACGAGGAGTTCCCGCCCGGGATCGGCGTGCGCGACGGCGAGGAGGACGACGAAGACGAGGGGGTGG
AGGAGGAAGACGTGTACGTCGACCCCGACGGGGACGGCGAACGAGGCGCCGEGCGGCGGCCACGACGACGACGCCCCCTGGGCCCC
GCTGACGCGCCACGGGAGCATGCGCACCAGCTTCCGGCGCGGGGTCCGCGGCTCGTTCCGCGCCGCCCAGCGCTTCGTGCGCCGCC
GGCTCTCGCGCACGAGCGCCGAGGCGACCCCGCGGGCTCCCGTCGACTCGGCCGCGGCCCCCGCCACCCCCGCGGTCCCCGCCCA
GGGCGAGACCGACCACGTGTACCAGCACCCCCGCCCGCGGACCCGCGCGGACGACGGCCTGTACCAGCACCCCCGACCCGTCATCG
ACCTCACCGGCCACCGCGCGTCGCGCCGCAAGAGCTGGCGCGTGTGACGGCCCCGCGGACCCCCCGTTGTATGGTTTICCCCCCGTTG
CCCCCGTGTGTGGAAATAAAGTTTTTTTCTAATTCTGTACACACGGCGTGCGTGTCATCGTGGGGGAGAGGGACGGAGGGGAGAGGGAC
GGAGGGGAGAGGGACGGAGGGGAGAGGGACGGAGGGGAGAGGGACGGAGGGGAGAGGGACGGAGGGGAGAGGGACGGAGGGGA
GAGGGACGGAGGGGAGAGGGACGGAGGGGAGAGGGACGGAGGGGAGAGGGACGCGAGACGTGTTGCCAAACAAGCGCATCTTTATT
GTTTCCCGCGGGAGGGGGCTACAGGGCGTCGGGGTCCTCGCTCTCGAAAGGGTATGTGAGTGGACGGTCGCGGTACGACGAGCGTCG
CGATAACCGCCGCGACCAGCGGGCCTGCTGCGAGCCGCGCCTGCACCTGCGGCACGGGCGCGGCTGGAAGGGGGGCGGGCGCATG
GGCATGTGGCTCAGCACCGTCGACTGCGACTGCTGCCAGGGGAGCGGGAAGCAGCCGGGGCGCCTGCAGATGGTGTGCGCGGGCGA
CCTCCTGGGCACGCCCCACCACCGCGACTAGAGGCTGGGCGTCCACCTGGCCGACGACTTGCTCCGCCACCGGGTGGCCGCCGGGT
GCATGGCGCGGGTGCACCGGACCATGGCGTAGCGCCTGCCCACGCGCGTGGACGACATGAAATAGCTCATGCGGCTGACGCTGGGGT
CCGTCTAGAAACCCGCGACGGCCGCGGCGTGGTGCGGCTACACCACCTGGGGCAGGCGCCTGATGTACAAGGGGTGCCTCCTGCTCG
ACCCCGACGAGTACCACCGGGGCCCCGCCAAGTTGCTCCCGGTCATGGCCGCGGACCACAGGCAGCTGCCGCACTTGCAGGAGTGG
CTGAAGTACCACCGCGAGGGGCTCCCCGTTCTCACGGGCAAGCGGGCGCACCTGGTTGTGGCGTGCATGTTCAAGCCGCGCACGACC
TCGCTGCTGTCGAAGTTCGCCCCGCACCTGCACTACGCTAAGGACTGCGGCAAGATGGTCGTCGGGGGCGTGGCCCTCCAACACTTGA
TGACCATGGCGTTCTTGCCGGCCTGCAAGGGCGCCCGGATGCGGCGGCGGTGCGGCATGCGGTAGCTGGGGCGCGCCGGGAGCCG
CCCGAGCGGCTCCGGGTCCGGGTCCGGGGCCGGCTTCGGGCTCGGGLCGGGGCCGCTGCGEGCGCGGGGGGCCGGCGGACGGGCT
CGGCCGCTGCGCCCTGGTGCGGCGGCCCCCGGCGGGRTGCGGCGCTGGAGGCTCCGGGCTCTGCGGCGTGGCGGGGAAGCGGGG
CGGCCGGCAGCACGGGTCGCCCACCGGCGTCGGGCGCCTCGGCAAGGGCGGGGCCTGGTGGCGGCGCGGCCCGCAGAGCGCGGT
GGCGAGCCACTAGCAGCCGTGCCCGTGGCGCTACCCGCGCGAGGACCACCCGCACACGCAGATGTAGAAGAAGGCGGACTCCCCCC
GCTTCCCCATAGCGGAGGACCCGCCAGGGCGCCTGCGGCTGCTCGATTTTCGCGTCGGGCCAGGCATCGGAGBCGTCATGGCCGCAG
CTACTACTACCACCG

>Contig 10
GCAGCTACTACTACCACCGGCCACCATCATCATCGACGCCGGTACTGCGGAGGCTACGGACCGGGCTGCGCTYTTAGCTCGTCGGCGT
CCGCGGGACCGCCCAGGAGGCGATACCCCTTCGCCCCCCTCAGGCGGAAGAAGATGTAGACGCACACGCCCACCAGGAGCGCGCCC
ATCGCGGTGCCCGTGCCGACGATCACCGAGCGGTGGCGCGAGACGCCCGGCGCGGCGGTGGTCCGGGGCGGGAACGGCTCCGCGG
GCTGCGGCCACCCGCTGGGCACGACGGCCGGCGGGGCGAAGGGGCGGTGCGGCGTCTCGGGCCTCGGAGGTCGCGGCGTGGGGC
GGCCCCCGGCGGCGTGGTCCCGCGTCGCCGGCTCGGGCAGGCGGCCGGGGGGCGCGGGCGTCGCCGGGGCGGGCTCGGGCTICG
GCCGGGGCCTGGGCCTGGGCCTCGGCGAGCCCGCCGAGGGCCGCGCGGGGTCGATGGCGTACGGCGTGGCGGCGGCGTAGGCCC
GCGGGAACGTCCGGCCGTTCTTGCGGTACCAGTAGTTCACAACCTCCCGGTGCGGGGGCTGCTGGTAGAACGGCGTCAGGAATCGCAT
CACGTCCACGCCCCGCTTGAAGCTGTCGTCGCTCCAGCACGCGCCGAACTTGTACGTGCGGTGTTGGTCCACGCGGGCGAACGGGCA
CTCTTGCCCCTCGGGGAGCGCCACCATGAAGTTCACAACCTCCCGGTGCGGGGGCTGCTGGTAGAACGGCGTCAGGAATCGCATCACG
TCCACGCCCCGCTTGAAGCTGTCGTCGCTCCAGCACGCGCCGAACTTGTACGTGCGGTGTTGGTCCACGCGGGCGAACGGGCACTCTT
GCCCCTCGGGGAGCGCCACCATGAAGTCGGTGAGGACGTTCACGCCGTCGACGGACACCAGGCGCCGGTACTGGCCCTCGTTGAACT
GCCCCGGGGCCACCATGAGCAGCCCCAGCTCGTCCTCCGTGGGGAACATGTAGTCCGCGGACGGGGTCCACCACATCGGCGTGGTGC
GGCGCCGGCAGCGCCCAAAGATCTGCCTGGGGTCGCAGTCGGCGTACTCGATAAAGTACAGCAGGTGCGCGCACCCGTCCGCGATGC
GGTACCAGGCCACGTGGGCGCGGTACGTGGGCCGCCGGTGGGCCACCGCCTCGTTCAGCAGCCGGTCCACCTGCGGGTCGGAGATC
AGCGCCACCACCCCGCACGGGTCCTCCAGCGGGCGCGTGTGGTAGACGTCCGCGGGGCCGACGAAGGGCGAGGGGACCGTCGTCA
GCGTCAGCTGCCACGACTCGGTGTACGGGTACGCGGGCGGGGGGAAGGTCGGCGCGGGCACGGCGTCCACGTCCGCGCCGAGCGT
CGTCCGGGCGACCAGCGCCGCCAATAGCGCTGCGAGCAG
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Number of segment pairs = 30800; number of pairwise comparisons = 229

'+' means given segment; -’ means reverse complement

Assembly

Repairing....
Number of additional pairwise comparisons = 21462

OVERLAPS CONTAINMENTS

sxsnanesannrsseeses Contig | ssserersnnsnnssarans
AQ9+
sexexesnanssrssnsns Conlig 2 *rsersesnsssssrnsass
AlQ-
Hil-

8All- is in H11-
1108-

109- is in 1108~
DOt-
waoxarrssasasansass Contig 3 *sesssrsansessonvans
Cl10+
wxunsaxssnnursrssrs Contig
C12+
wxxnneesnesassenass Contlig
D02+
sxxssnsnnessssssess Conlig
D03+

4 ARanaRRBERaRNRRAEAR
srannsnsnrnassrssss Contig 7 seesansensennnssnnasns

BEARRARAARARERRNB AR

EEARRRARERERES SR ENR

DO4+

wrasnesasrarssnens Contig
D05+

sexxxanssnssreserss Contig
DO7+

sxaxsnnnanasessnnss Conlig 10 ssssrsrvnspsesanaans
F02+

orwsssnpnnnrssenss Contig 11 #rssssesnvssesensnns
FO3+

arxsasasnnanerssss Contig 12 sresssssnsssssrnsnns
F04+

sersnerasnsneresses Conlig 13 sasesenessasssssonss
F05+

werennessnnskesness Contig 14 sersssnsneneresscnne
F07-

3B04-

3B09-

C03-

wexxsssnnxeseennsss Contig 15 #wssaseransasssrenss
F09+

eennsnnnseassnsnsrs Conlig 16 *resssansseesssnans
F10-

H03-

106~

G02-

seersensesnnnssnsss Contig 17 sesernssonessansssns
F12+

srxesaxsansssssasss Contig
GO+

wenenransensansrsss Contig 19 serenssscsrsnsrsssns
GO3+

seararnassnsressese Contig 20 srerexersasertatenes
GOa+

wxssunnnsanadaesnss Contig 21 *erssessssesssenasns
GO5+

sxeesanesanasnsnnrs Contig 22 seetsssnsasssssensns
G06+

setdrrannnssrensras Contig 23 sesssrsasnnsnsnnnsan
GO7-

G10-

3A02-

3D05-

3C01~

sransesssneriesrss Conlig 24 sresessrsesarecnsars
GO8+

srrevaskressensanss Contig 25 seesssxsesnassnnnsnn
G09+

wxrnsxaesnnxersanss Contig 26 *oxsasssnnsssnsanans

1101+

EARBRARR SRR ERERRR RS

AEASRRRREAREAENSRTRAS

=3

RAREREREERSARERERR AR

B04+ is in HOI+

sxersaseasnnennsnss Contig 27 sxssssrsansnsnsnsnas

1102+

*axswserrrneesenses Contig 28 sassessssrnnnrensens

1104+

rerraesngnrsrennss Contig 20 seseeresbnnaanassnss

105+
wxsesnnnrsenesesnss Contig 30 srevsessanennesnenss

1107+
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sassssannsenanrssss Contig 31 sessexssrsnssnsssans
12+
sxnsesatsnssnassrss Contig 32 sasesrssrtannenssnss
101+
sxssnnnnsennsassrse Contig 33 rerersaanssnnssssnse
102+
saxxannsnsassnssars Conlig 34 seessssssnnnniasnnns
5801+

BOl+ is in 5B01+
6A02+
wrsansxnnssssansnss Contig 35 sasssssxsrsssrnrznns
5803+

6B03+ is in 5B03+
sxxxxnnenrssannassr Contig 36 soxrssnsannsssnnsnns
5B05-

6B05- is in 5B05-
6A11-
REARBRERR RN RE SR anﬁg 37 sexnrsasannnsesssnen
5B07+
wexnnnsunseanerrres Conlig 38 ssrssrenssssnsesnsss
6A01+
aessarreneezasrsrss Contig 30 sssxxassssssassnssnns
6A05+
sxsxasnssrannennsns Contig 40 sxessssrnsasnessnnss
6A06+
axxxaswnerssnersers Contig 41 sessssassssensansnns
6A07+
AREREREXRRERERRRARS Conﬁg 42 xR IREARRRADRRAXRAN
6A09+

5B06+ is in 6A09+
8D06+
D06+

8D02+ is in D06+
3C04+
sxnrcnnsersssennrrs Contig 43 sesssrsenssannssssns
6A10+
EREREREI RSN RE Conﬁg 44 sxxBEEEAAEESEAABARES
61306+
ARAEERAERAEAERRR R AR Contig 45 FErrrnka e EekRbRRER
6809+
sxennnssnnrnrensrss Contig 46 srsssssasenonzansrns
61310+
sxnasaenerrnsrranes Contig 47 sasrssssssssnsanssnn
6B11+ :

3A05+ is in 6B11+
AEAEEERREARERRRSRAE Conﬁg 48 sxnrnsessasasanensas
6812+
axxsnnerssenexnsers Contig 49 ssrasssnnssnnssnnnss
6C02+
sxnesnaserasrannnes Contig 50 ssssessrvnrsnresnens
4C04+
saxsxasrrrnnmnnsrres Contig 51 sersessssasannsnnany
4C08+
srersansssnnrrneses Contig 52 srsasssrssernnsnssns
4C09+
sxeeaaesnrneenasnss Contig 53 sesmrsesrsassnsnnsssns
4C10+
wunearnsaresseserrs Conlig 54 sessssnnsesnnnnnnsnx
4D02+
sxsaprassrsnsrenir Contig 55 srssresnsassseaninns
4D03+
wamxrakrnsnsxsssesrs Contig D6 sxssxssssnsssnnnnsns
4D04+
wxaresnareaasannnss Contig D7 #rssssssrnanssanns
8A01+
arseasasransasesrrs Contig 58 sesssssstsesnssssanss
8AQ2+
ARRKERERBARKEA SRR KR Contig 5O sassssassansrkassnss
8A05+
sxxanasrannnsennrss Conlig G0 »erressssssnenrsines
8A06+
axsnsnenssnrraranss Contig 61 »eesrsssascosserssns
8A07+
sxnnsrnenrarereerss Contig 62 srssxxasssnsassnnass
81301+
wuxnasanssexeersons Contig
8802+
*xsrsnnsnenarserers Contig
81303+

63 sarreRERRARRSRRRERRS
axsxanssnrnnnnssesss Conlig 65 sssnessnsssnnsnssnns

ERBEERIBRESEREREEREN

81304+
xaxnnssnsranensnnns Contig
81305-
3B08-
AEAKEERKEERARENERRE Conﬁg BT sassrsassasmrsedasdss

81306+

REXEERRRRESARREAR RS
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EEEEEAEEAENEIINENES Contig O] execnrcssassnssssnns
8307+
TEXSERERERRIBERRR R Comig 6O sassssssassssssinsis
81308+
FEEBERSREARRRRNSRSS Comig 70 sssnsannasssensesnns
8B09-
3A10-
3A0L-
8D04- is in 3A01-
srassasersenssensss Conlig 71 sssssesasessassssrss
8810+
sxsxxxnessasnnsrsxs Contig T2 Aesrassnnrsasdsinss

8B11-

3F11-
3GO1- is in 3F11-
8EQ7- is in 3F11-
8F08- is in 8LE07-
31106~ is in 8F08-
3G06- is in 3106~
31105~ is in 31106~
3F09- is in 3F11-
3FQ7- is in 3F09-
8E09- is in 3F11-
3G05- is in 3F11-
3G03- is in 3F11-
3F10- is in 3G03-
3F12- is in 3F11-
3G02- is in 3F11-
3H07- is in 3F11-

8C09-

81101- is in 8C09-
srsxanaxensaresssrs Contig T3 sesnasrtnsssasssesss
8B12+
sssssssrenasnansnss Contig 74 sesessssssssesssnsss
8C0o2+
sesenservansirnsnss Contig 7D sssssassssssrsnnsens
8E02+
srsnassrensennansns Contig 76 sansssxnesssrsnsasns
8E08+
sssssssssnanssnnsns Contig 77 sesssssassrsnssssass
8E10+
waasuavesnassnasnnsan Conlig 78 sesannnscenenssnanane
8E11+
sasssanensrsrnnnsns Conlig 79 sssvessssnsnnessasss
8FO1+
8F02 - 100+
susnesransessasnnss Conlig 80 #rsssssssnsssnssanses
81103+
saxsrsranssassssans Contig 81 ssssanassnssnsnssnan
8C08+
xxeessxnensnssenxss Contig B2 servansasspsennnerns
8C10+
ssnsensnerearnsssss Contig 83 sassssassnssssnnsnns
8Cl1+
saannssersanrrnnnss Conlig 84 sexessesnasnsssssnns
8C12+
axxxnsnresnsnsnaxs Contig 85 #reevsenassnsnunsenn
8D01+
snsseasansesrnsssss Contig 86 sesansanssssnnnssasns
8D03+
saserrsananassrnsss Conlig 87 sxrssasnansssknssnnn
8D05+
axsensssasnassasess Contig 88 sasssasssnsensscanses
8DO7+
ssaexrsennnasesrsrrs Contig 89 *easvssssnnnsnasanss
3A03+
saxssnersrsnrssnsnss Contig 90 sesesssssrsrresnnnns
3A04+
sesxsessrreensnnsss Contig 91 sessssssssssensanaes
3A06+
sessansasennnnssrns Conlig 92 sessasstsnnnssssnses
3A07+
sasansxrsanennraens Conlig 93 sessenvrrnssnasnnnns
3A09+
sxasnnnanannsasans Contig 94 seessenensssnonnnnns
3A12-
3D02-
ssssnarsrenssasnsas Conlig 95 #resessnssnnoncrners
3B01+
REERIAREIFRERRBBARS Conlig O seasenansssessensssx
3302~
3008~
wrssanasssasnnssnss Conlig 97 sressesssasssrsonsen
3803+
seasnsererasnsnases Contig 98 sesserssansansanranse

305+
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ssansnennsnnarssass Conlig 99 sssrssesessssvonsens

3B07+
sxsasunensnsnezassr Contig
3Bi0+
axsusannssaxnnsanss Contig
3B11+
susessunenennrsssss Contig
3B12+
ssensnasnsanexassss Contig
3C02+
ARERRKDARBEERESEERE Conﬁg
3C03+
aesxanexansnneasses Contig
3C05+
sexnesnsssnssrsssss Contig
3C06+
ARREERSRERRRRREAS KR Conﬁg
3C08+
sasenannnsnnrrsssns Contig
3C09+
ssssnsensessssrness Contig
3C10+
sexnsanannannnsnsss Contig
3Ci+
AEERREANKERERS TR Conﬁg
3C12+
sxssassssnassssress Contig
3D01+
sxssuxsasnsasseress Contig
3D03+
sxanananssnnenannss Conlig
3D04+
AAEEEESARRRBISRRINS Cnnﬁg
3D07+
sxexnanennneessenss Contig
3D09+
sxsssasaasansassess Conlig

3D10+

sssssennsassesessss Conlig

3D11+

100 sassanssssssnsosnsnn
AREEERRRERARARRESERNE
ESREEREISEERRRE RN AR
BARRBENREXIRREEREINN
AREPHREAARAENSRERRER
SREXRERAESRERRRERREE
SHSREIREAEIERABEOIRN
BEEEARRTEARERSRERERS
BREEEKAEREEE RN REERRR
EEXSREEXIREEESRESARS
ERERRFRREAXERREEREES
BEARSSRERRERRARRSARS
112 sesassassnsranansens
LT P T PP T P T
ek R AsrRARTRRRRR LR
SREREANAASARER LSO RRS
SERETEIEEXERAASEEEER
SREEPERRANNESARRIRER

ARREAAERAEIERSEREANE

EARESERERANERRRRARD Conﬁg 119 sassrnesessssannsess
3D12+
wxnrrsenssaanssrrst Contig 120 erersnsssssasnsssees
3F05+
assassensssassaress Contig 12] *ssssxessssssessseese
3F06+
assasansaxnssnsrses Contig 122 seesssansantnsassnns
308+
axsasanvasnnnsrsess Conlig 123 #rwssnvnessisnsassne
3G07+

sasxaenssrsnresesss Contig

3G08+

CONSENSUS SEQUENCES
>Contig 1

AASSEAEFRERAABSSE RN

GAATCCTGGTTAGGCCGAAGCGAAAAAGCTGCTGGCCGAAGCCGTTACCCCAGGTTTCAAGACCACCATCCCGTCTACCGAGGCCCTTA
CTACCATTGACCCCTAGTGACCCTGCCAGCCTAATCATGCATCATCTACATCCAACACT

>Contig 2
GATCCTGTCCCGGGGCTAAGTTAGAGCCTTCTAACCGATCGCTATCACATGCGTCCAAGTCATGCTGCACATTTTGATCGCCGGTCACTC
GCGCGCATATGTCTGATGATATCCGCTTAACTCGAGTGCCCACCGCCGGCGAGATCTTGATCACCTAGGGGGCCCGACGTCCTTAAGCT
ACAGCTGTCGGACGGACTGAAGCCGGTTGGTCCTTCTGGTGCACAGCTACCGGGCCGACNGCGTTCGCGGA

>Contig 3
CAACCCGGCCAAGGCCAAAGCCATGCGTGAAATGGTCGAGTACAGCCTGACCAAAGGCCAGACCATCGCCGATTCGATGGGCCACATC
CCGCTGCCACCGTCGGTTGTCGACCAGGTGCGCAAGCGTCGGCCAACATCAGTAATACCCAGGCGCTCCCGGTAT

>Contig 4
CCCTTGTGGGTGGCCGCGCGGTAAGGGTCAGACCGCAGCGAAGGCGTAGGCGTCGAGGATGCCTTCGATCACTGCCTCGCCACTAAAT
TCAAGGCCGTTTCCAGTTGCTGCAGGAGCTAATCCCGACCTAGGAGCCCTGGCAGGCGCGAGTCAGGCCAGGTIGGACAAGAATGCCA
GGCGTACCTCGCC

>Contig 5
CCCTGGTCACGGGCAGGTAACATCATGGTCAACTCAAGCCCAAATTCCCAATCGTAGGTTTATAGCGTCAGGGCAACTCTCACGCCCAC
CGCGCCGATCTCGCAG

>Contig 6
CTCCCTCGCAGCCCTCTCTGCAGACATCATTGCCGACTACCGCGACACTCGGCTTGCTCCCTTACCAAGCGCAAACCGCCAACCAGCAA
TAACACCTCAGACTGACGTGCGTCTCCTAGC

CACC

>Contig 7
CGCCCAGCTGGACACGTATACATAGTCAGTGCC

>Contig 8
AGAAGAATAACAGCTTTCGATTTTTITCCTCCTAAAATAAAAATTTATTATTTATACAGTTTTTATCGAAATGAGATTGTCTGTTTGATTAAGTGC
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CTGACAGAATCACC

>Contig 9
TCAGGTTTGTCGAGATGGTCCGAGGTGGCGTTCCAGGTATGTAGCTCGACTGTATTGATCTCACCGCCCTATTAAGTCTCGACGTTGTTAA
TACC

>Contig 10
GGACTTCTACGGCTACTTCCCCTCCAATGGCACCCTGTCTTCCGTATTGGGCGATTTCCTCAGACCCGGTCTGGGCGTGCTGGGTCTGT
CTGGACTCGATCTGCAGCCGGGATCACTAGTCTAGAGGCGCCACGGTAGCTCATGC

>Contig 11
CCCAGGCCGGTGTAATCGAACTCAAGGCCACAGTGCATCCAGCTTGGCGATACCGCTTGGGCAATCGATCATTCAGCCAACCAAAGGTA
CATTCCACAACCTACCCT

>Contig 12
TTCAGCAGGTGTTGCAGTATGCTTGCGAGAAGGCCGGGACGTTGCCAAGCGAGGCCTTITCAGGGCAACCAGCGCTTCCGAGTTCCAGC
AGCTTGTTCAGCTCGGGTACTGCCAGCGCGATACGGTCGCCGAATCTGTGATGACTGATCGACGATGACGCAGTCCGATCGGCTGACCT
AGAGAGAACTACCGAGTACC

>Contig 13
GTTGCGCTCAATGACTCGCAGGATTCGGTGAACGATCCACCCTCGACGAAAAACCGCAATGCTGACGCCTCTTCTGGCTCCAGGCTICG
GTAATGGCATACGAGGTTATGACGCAGACCAGACAGTTCCGATTCCGGCTGGTTGGGTGGCACGGGAGCAGATCCAGACTGCAGCTCA
CAGGCCAGTTGTGCACGATGGACATTGAGATGATCAGACTATACATTCAGGATAT

>Contig 14
AGGCCCAGGACCGAATTAACTAGGCAAACATGCGGTAATGTATCCGCTAGGCTTGGATATTTATTTTTATCGGCTCTATCCAACTCACAAC
AGATCAAACCTTGGTTCTCAGGTAGATGAATTTCGTTGCACCTGAGGTTGCAGTTTACCCGCTTTTTGGGCAGATAGTCCCGCTACCGGTG
ATGCACTTGGTAGTGGGATTAGTTCAAAAAACCCCAGCTCCACGGCATTTCGTGATTTAGCCATGGGATTTCCCTCAGGGGGCTAAATCT
CGAACTGCCCCTTTAGCAGGCCGCTTGACACCGCTCTTTACCTTCCC

>Contig 15
GGCGAAATACAGTCGCGGGCCAAGTGCCTGGCGGCCAACAAACGCCTCTCGAAGAACTCGACGAGCTGGAGGCCAAGGCCCGCCGCG
CGACATTCTGGCTGACGAAGAAACGCTGTACGCTTCTACGAGCGCGCTCGAGCGAAATCACAAGCCGGACTTCAGCACGTTGACGATGC
AGCAAGGATCGACTCTAATCGATCTGGAGAGACTGCTCGTAGTACGATCCGATCGATCGTCAATGATCGGGATC

>Contig 16
GGGATTGGAGGTAACGGTAATGAGGTGAATTGTAGAGGAGAAGGATAATGGTGAGTTTCTAACCGAGTTCGTAATTAACCATTGGGTCCA
AAAGGATCAGTGCTGCAACATTTTGACTGACGGTCACTCGCGAGCATTATGCATGAGTGGATATCCCGACTTAACCTCGAGTACGGACCA
CCGCCGGATCGAGATCTTGATCAGCCTAGGGGGATCCCGTACGATCCTTTATAGCTACAGACTCGATCGAGGACGGCATGCTAAGCCGG
ATTGGTACCTTCTGGTAGCACAGACTACCGGGGCCGAACGCCGTTCG

>Contig 17
AAGCCCGGCTGGAGCGCGTGCACGCAGCTGAGACCCAGCCGTTGGCCGGCCCTTATCAGCAGCGGGCAATCGAAGGGTACTCCGAAG
GGGCACCGGGGCACAGACGCAGGACCAGGCGGGCAAGCCGCAC

>Contig 18
CCGGCGCCTTGACCGTGGTATTGAAGTGGTTGACCTCGACTGAAGTCGAAGCCAACTTGCATCTTTCAACTTGAGTGTGATCGCT

>Contig 19

GGCAGCTGGGCGTGCTGCTGATCCGAGGAAGCCGGTGGCCTGGTGAGCGACTTCAACGGTGGTTAGCGACTTCCTCGAACAAGGGCC

ACATCGTTGCAGGGCAACATCAAGTGCTTCAAGGCCGTACTGACGCATCAGCGACCTCAGAGAGACTAGCCTAGCAGATCGCGAGAAGA
TTTTTITITCTAATATCTAACTAT

>Contig 20
GGCCATCGAGCACGGGTGCTTCCTGGGTTGCCGAAGGTCGCAGAGAGCTTCGACAATCGAAATGATCCTGCAGCCCGATGCCGACTAG
TICTAGAGCGAACAACACGTGGTCA

>Contig 21
CCAGCCTTAGCCCGCAGCAATTCCGCGTACTGACCATGGTCTGTGAAGGCTTGTTGAACAAGCAGACGCCCTATGAGCTGAACGTGTCG
GAAGCAACCATCAAGGCCACGTGACCGCGATCTCGCAGCTGGGCGTGGCCACCGACCCAGGCTGCCGTGCTCGTCGAACCGATCGGC
AGCACTACTCCGGGGCTACCGACGGCGCAGCCCG

>Contig 22
TAAACGTATAGATCGATGAGACAGACAAGCATGGGATTATATCGGACTACTATGATAGCCATGCCTGGGATTAGGTCCTACTGTCTTGCGT
CCATACGGCATGATAGGTCATGAGGATCAGGTCGGCAGTTGCTCGGCGCCAGTTGCACCCGTTCCGCGCATTACTGCTCACAACACTGC
TCGGGGCCTGAGCGACCGGGCAGGACGCCTGAGAC

>Contig 23
GGCGCGGATACGCAGTTCCGAGTACGGTACTCAGCGGGTAGACACTCCGTACGACCGAGAGACGGAGTAACTGTCCAGCACGTTTCCC
CTACACAGACGTTCCCGCTAATTCAACCCATTGCGGGTCCCAAAAGGGTCAGTGCGTCGAACATTTCGTCGCGGTCACTCGCGCGCAT
TATCATGATGGATATCCCCGTTAACCTCGAGTGCGCCACACGCCGGCGAGATCTTGATCACCTAGGGGGCCCGACGATCCTTAAGCTAT
AGATCCAGAAATCGCGTCCATAGTGGCGGCGCGTCAAGGAAAACCCCGGACTGTGCAGTGCTAAAGGGGCCGCTACTCCTG

>Contig 24
GGAAGAGGAAGACACCAGCATCATTGGTAAAACCGCCGCCGAAGAAACGCGGCCTGAGCACAGGACAATTATGATGACCAACGCAACG
GCGAACGTAATCTGGCGCTCATCCAGGAGTCTGAGGTTYCCGGAAACCGCGCGAAAGAGCCAGAAGACACTATTGTCTAGCGATCCGGA
ATGAGAGGCTCGCAAGTCATATCTCTACGCAGTACCACCGGCTAGTAGCCTAGGCCTCTAGCGCTCAGGG

>Contig 25
TATACCAGCAAATCTGCGATTTTGCCTTCAGCCCAGCGACCTTGCCGACCGCTTTATCGACATCCACCATCCGGTATTCGCGTTGGAATT
GAGATACACAGACGCTGTGAAGCTGTAGTTGCACCCTGGACGATGATTCAGGCTCAGTCGTGCCGTCAGCTATIGTCTCGGATAGAGAG
ACTGACTGCCGTGCTCTATCACGGTAGACGGATGATATACACGGAGGTCCG

>Contig 26

GGGTCAATCATTTATGCCAGGACGGTATCCGATGATCCCGCCAGATCCACCCCCGCCACCATGATCCGACGACGAAATCCGCCGCATTC
ACCGAGCAGGTATTCGAACGTTGCCCGCCAAGGCGATGCGAAATGAATCGATGCGCCGTCCAGGATCTCGCAACGAATCCTGCCGGCA
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ACCTGCGCAACCATAGGTCGATACCTGCTGA

>Contig 27
GGGTTGGAGGTGAACAAAGCGGTGGCGCGATGAGCTTTCCGTCCGGCGACACGTATGCACTGTTCTTCGAGGCCCTGGCGCTGTACTG
GAAAGCCCTGGAAGCGCAACCTGCATGGACCAGTCACCGCGTGATGAGCTACACCGATGTCGCTTGTTGGCGAGAACAACCAGAAACTC
CGATGCT

>Contig 28
CCATCGACACGTTGTCTTCCTAGGTTGCCGAAGTCAGGCAGGCTAGTCAGACATCGGAATTCCTACACCACGGTAGATCCACTATTCTAA
CTACCCCTACCCATTGAAGCTCCAATTCCC

>Contig 29
TACGTGGCCTTAATGGTTACAGTATGCCCATCGCAGTTCGCTACACGCAGGACGCTTTTTCACGTTCTGGTTIGGTTGTGGCCTGTTGATG
CTAAAGGTGAGCCGCTTAAAGCTACCAGTTATATGGCTGTGGTTCTATGTGCTAATACGTATCGATCTCGAGCC

>Contig 30
CCATCAGACACGATGAGTCTTCCTGAGATTAGACACGAAGTACGACAACAGCATGTACGACATCGAAATTCCTAGCAAGCCC

>Contig 31
CCATCGACACGTGGTCTTCCTAGGTTAGGCCGGTCAGACATCGAATTCCTGCAGCTCCAAGGGGGCAGGCCATGCCACCATAGGATTGA
GTCTCCAATTGCCCCTATAGGTAGTAGCTATAGCCGCGCTACCTGGACGTCGTTTAACCTCTGCTA

>Contig 32
GGGTTTTGACATCACCATGCACCGTGATGGGCATGATGACGGTGCGAAGTAAACGTCATGTCTACCTTCGGCCGAGGCGACTTCACCGA
GGTAGCCGTGGCCGGCTTGGCTGGCTCTGGTAGCCGAGTAGCCGGCGGCTATACGCCTGGCTACCAGTCAG

>Contig 33

CCTCCTTCATCCGTTGCCGCCTTGTCACTGGGCCTGGTCGTCTCCGAGGTGCGCATCGTTCGCACCGGGAAGAGGCCGACATCCATCAT
GATCATCTCCACCG

>Contig 34
ATCAAGCCAAAATTTAATGTCTCTATATACAGCGTGTGCTTAACATTTTCATTATCCCAGTTAATATCTGGCTGATGCTTTTGAAAAAGTATG
GAAATAATATTACCCAGATTITTTTATAAGTTCTAATGCAACTTCAATACACCGTTTTATGTTGCAATTTATATTTTGTAGCATTTCAAGGTGTC
ATTGCAATGCCTTCCTTGTGTTTTTTITGTGCCTATCTTTTCAGAGGGTGTCTCAACGGTCAAGGCTCAATACACAGTCTGACATAAGACAA
AATCCTAAATGTATTACTATTTTTTACTAAGTACT

>Contig 35
CGAACGTGCCAAGCATATTAAGCCACTTCTCCTCATCCAACGCGTCAGTTTTTGACAGAATCGTTAGTTGATGGCGAAAGGTCGCAAAGTA
AGAGCTTCTCGAGCTCGCTTGGTAGGTCAGTTTTACTCATTTTITCGCAGCAGTCCACTTCGTTAATTCGAAACACGAGTAGTATTCTCTTTC
AGTATTTTTGCT

>Contig 36
TAGTCGATAGAGATTTTTTTAACGGTTTTTCATGTGCCTACGTCCTGAGTGATACAGTGAACACTGATACCATGGCAGTAGGTAGTTTCTGA
GACAGTATCTTCTATACCCCACACATACCAGACGTAGGCTAGCGGTCTTTTCAGAAGTCTTACGCTACCGGCCAAAAAAGGTCCGTTGCT
GGTCAAGTCTTTTTACATTTTTAGACCATAATTTGTCAGATG

>Contig 37
TTGCCAAGGGTTCGTGGCAAGCGAACTAAGAGCCTCGGTCGCGTCGTTGCCGGCTAGGATGTGGCGTCCGGTGTGCGCGAGAGTCGC
CGATCGCCTCTGGGGCACATGATCAGCT

>Contig 38
ATACAATCCCTAGTTTAAAGTAGGGATTGAAACTAAGCAGTTTTACATTCATAAANAAANTGTTACCCTTGTAAATACTTCAATTGATATAAAG
AAAGTGTGTCAATTGGTAATTATCTAATAAACGTTAATTTGAAATTATTTGGGTTCATATTGCGGATGCTCACAGGAGATATACTATCTAAAAT
GCAGATCTATACCTGTTTTCTTGTTTTTATG

>Contig 39
AATAACCACACTCTAGGTATCATTTCTTACCTGCAAAGTATGGGGAATAGCATAGGATGCACCAGTCATTTCTTTTTCCAAATTTAATTTTATT
TGTCGTTCTTTGAGTTCTCTTTTTAGCCACTTGACGTTAACTCACTTGGCCCATTGGATATTGGCCCATGCTAATCAAAATACTTGTATACAT
ATGCAGTTTTACTGAGAAGTTAAGTAACAGTTTTGAAAATACTTTTTGACAGACACAAGAGCTCTAAGTAGTCAGGA

>Contig 40
ACAAATACTATTTTTAGGTAAAATAGAGGGGATCTAATTGCTCATTTATTAATCAATTCCATGAAGAAAATATATTTCCCAAAGAATATCTATG
ATGCTTTACAAGAAAATCCTAAGATTTCCTGATCGCTGAGATACAGCCGAAGTCAGACTAAATGCCGATCGAATCGACTCGCAGTATCGCT
ATAAAAAGTCAGATTTTCGAGTTTCGCAGTAAAAATCCAGACAAGGTTTTCAGATCTATCAGAAATTAACAAGGTAAATTGCAGATTGGCGC
CAGAATTAATACGCGA

>Contig 41
GAATTTGCTGCATCAATTGTNTTCCCAGTTAAGTAAAACCCGTACGCTCTGATTTTTAGTCGAGTGTATATTTAGAGGTATTGTGGCGGATT
GTGGATAATTAGGTAACGTGATACATCTCTCAGAAGATGAAACATCGCAACTCCAGTGGGACAGTACATCGTTAATAGTTYTTTCGTTCTCC
ATTCGAAATGTAAAATCATCACTGTCGTTTTATTATTCGGAAGCCTTAACGTTTACGAGCGATTTCTGTGCACTGTTATACACACACTCGTGA
T

>Contig 42
TACAGAATGAAGCATATAGCCCGACTTTAGGGTCGACACCTGCAATGATGGAGAAGGCAATTGCTTCAGGAATTGAGAGCCAAAGCAACA
ACAATACCCGCAAGAACATCCCCGCTGAATATTGATCGAATTCCTGCAGCCCGGGGGATCCACTAGTTCTAGAGCGGCCGCCACCGCGT
GAGCTCCAATTCGCCTATAGTGAGTCGTATTACGCGCGCTCACTGGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACC
CAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGAACCGATCGCCTTCCCAACAGTCGCGC
CAGATGAATGGCGAATGGGACGCGCCCTGTAGCGGCGCA

>Contig 43
TCATAACGATGGGTCAATCGAGATGCCATACGAATAGCATGACCTGCAGCACAGCCCAACTATAAACAGCCCAACTATAAACAGGCAGAC
TTACAATCTCTAAATCAACCAACTCACCTAACTGACTCGCATATTCAGAGACCGATGCTTGATTCTACCATGATCTCGTGAAGGTATACCCC
ACATAGACGTGAGAGNTTCACTTCGATTTCGAGTTTCATCACAACGCAGGGACATGATGTTGCCACACACGACTAAAGTTAATAGTATCTC
ACAGTGCATATTTT

>Contig 44
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AGAAATTACTGATACTCACAATCCCACCCCCTACTGGCTTACATTTTCACGGCTTTCGGTCGGGGGTATATTACTCGATAAACCATCACTTC
GCCTGATGATACCTCGTTTTGAAGTTCAGCATTATACTCTACCTGCTGCTGCTACACA

>Contig 45
ACCAGACGCCGCCAGCACCCCGTCTCCGTTCCGTCGCCTCCTCGCGCTGAAGAGGTCCTCGCGCACTTTGCCCCTGCGGGCTCATACG
TTCGACCCAAACATAAAGCGGGCGTCGGAACCGTATTTCGTGTCGTGATGGCGCGTTCACGAGATGGCGGCGCGTTGTGTATGAGCTCA
cT ?

>Contig 48
AAGTTACCGGGTCCAAATCACGGTACGTCGTCCCGACATTAAAGCTGCGCGCG

>Contig 47
TCGCGTAATACTTCGCCATTTTTACCGAAAAATACCCCCCCAGAGAAGTTTGCGTCAGGAGTTAGTTTTTAAAAGGAAAAATTTATCTATTTT
TAGAATATAAAGTTCCATTTATAATGGTACCATCTTCGCCAACTTTTGCTCCAGTCACTTGATTTTCTAACAAATTAGTTCTACCAAACTACTC
CTAATTTCCAGTAATCATTATTCTCACCAAATAGCTGCAGTTGATACT

>Contig 48
TGAAGGCCCAGCCATTCCTGCGCTTTATTTGATTCGATCGAACAGGATGGACACACCTGTAATCTCATCGGAATGTCGGTTTTATGTCTAA
AATCCTGAACAAGTCTGATCACAAAATTTGCCATAGTCAGGCAAAGAGTATTCGGTCCGATATCGTCGACATGGTCATCCGCGTGATGCTC

>Contig 49
TCAAAAAAACAATGCCCAAAATATCATGGATTACTGAAGAACATAATCATATTATCGACGACATGTCAAAAACATTATCAAGGAGGAGGAAA
AACATTACAATCGTTCCTGCAGCCCGGGGGTCCACTAGTTCTAGAGCGGCCGCACCCGTGCGTCCAATTCGCCTATAGTGCTGTGATTA
CGCGCGCTCACTGCGACGTTTCACACTGTG

>Contig 50
CCTGTGTCTTGCTTACCAGTGACTTGCCAAGTTGATCATGTGAGGTTAAAACGAATAAACATTGTCTCATGTTATITGCTTCGATAATGTCGT
CTCGATGATTGACGGAGCATTGTTACAGGGTCAGAGCATGCCAGGTGACGCGCATTTAGCTTAGATGCTCATCTCGAGAATTGTGCGGAC
TGATCTCTAACG

>Contig 51
CCATTCATAAGCACTCGCCTCAACAATTCTGGGTTAATGCGCACTGCAGGCTGAGATAGCGCTAAGGCCAAAAGCTACAAAGTACAAAGT
ACTGACACCACCGAACTTAAGGTAGCACTGCACTGTATTCATCGATACCCCGCTGTCATTGATAGTCTGCATTTCATAAGACTACTGCTTTA
GATTGTACTACTCCGATTGGATCCCGCCA

>Contig 52
CCCCCAGTTGACCCCAACTGCCGCGGACATCTGCGCCGAAGTCGGTCGTGCTGTTGGTGCCCCAGTTGTAGCCGCTGACGTTTTCCATC
TGCATATTGGCAAACGAGTAATTGACCGTAACACAACACCAGATGCCGCCTGAGGAGCTCGAGCTGAGACCCGAGGAGGCAAAGTGGCT
TAGGGCCTGGAGAGCCGTCACGATGTTTTTGATCGGATCGATCGCCAG

>Contig 53
CCTCTAAGTTATAGCTTCGCCTTATATGTACTTACCTTTGGACTCTCAAGCTGACCGGCGTTTTTCTACTACAGTATTTGCTGCAAAACAGA
AAAGTGGCAGAGACTAAGCGATCAAGTGAAAGCTGTTAAAAAGGCTAGACTCTCTTACTGGCTGGCTTCCGTTTTTTTAAACTAAGAGGTG
GTCCCAACTGGCTCTGAACCACTAAAGGCCTAGT

>Contig 54
CCACAAAAACTCAATACCACAGTAGGCACATCGACTATGGAGAAGTCACACTTGATGATGGTCACATCACAAGTTGGGCTTTCATGGCAC
CACCAGGTCAAGGGCGTTTICGACTTTATGTGGGGCAGTCGATTTTGACAAGGGGCTATTGGCACATCCTATTGATTGACCATAGTTTACAG
ACACTTTGAAGATTCGAT

>Contig 55
GCCAGTCCAACCAGGTACGGCTTCAGTTTGCTAGCTTCGGAGTCAGGTTTTGCTATAAAGCTTGGCAAGCTTTTGCGACTAGGTCTTTAGC
TCTTAAACTAAAGCTGACTTTTGCTCTAGCCGAGTTTCCATTTACAGGAAGCTCTAAGCGTGTTGTCAGTTATCAAACAAAGCCACTGCGTA
CTGGCCTTTCGCTACTTCTGGGACTCCTACAGAAAGCCTAAGTTCAGGATCGATCTTTGGGTCAGAAAGGCTCCGGTTAAGGTTATAC

>Contig 56

GATGCCATCT AGTTTCTCAATTCTCACCATCGCGATACAGCCCACTACCATTCAGGTTTTITATCAGATTAATCCAGATCCAAATCGAAAA
TTTACGAATCCAGAGATCCGTGACCTAGCTAGCGTATGCACCTGCACCTGACTAGTTACTCAAAATCATCGGAAAAAAATCCCACAGGACC
TCGAAAGGAGGTCATCGAAAAGTACTAGAGTACCATCCATAAGGGGATGATATATGATCGGACCTCGTATCAGAGTFAAGACCCAGTA

>Contig 57
CCTTGAAGCCACAGAACGCCACCCTATCAGACCGTAGAACTTCATCTCCGACGTTGAAGTGGTGACACCTTCACCAACAGCAGTGACAAC
CCCAGCCATATCCGTTCCCAACACGCAGGAAGCTCTGACTAGCATATGTCGTCCAAGACGATTTATATCATAGTCAACACTAGATAATCGA
CTAGACTGCAGCTTGT

>Contig 58
TGTGTTTITACAGCGCTTCATACATTCTCTGATTAAAATGTTATCCCTGATATTTITCCGTTATTAGTACAGAGGAAAGCTTAACAATTCTTAAA
TCCATAATAACACAGTGATTTCTGAAGCAATTTGTCTTCTCACTGTTCTCTCATCGACAGACGGAAAGGCTACCGGTAC

>Contig 59
TTCCCTTACGTAACAGCTCCAGCGCATTCCAGGGTATCCAGACTGAACCGGATCTGCTGACTGGCCGCCACATCGAGCGCAAAAATCTTC
GTGTACACTTCCGTACTTCAGACTTCTCATGTCCATCAGTCCTGCAGACCTTCGGTGACATGCATACACAGAGATCGATCCGAACTTGC

>Contig 60
ATCGAACGCTATCTATTGAGCTCATCAGATATATTATAAGCTTCGGAATTTACTGACAGACTGAACAATTTTGCACACATAACACTATGACC
GATCGACTT

>Contig 61
GGAGTACTGGTACTTTGCTACAGGAAAAATTCGAGAAAAACAATAAAGTGTGTGAGACTATGGCCAAAGTGTGTAAAAACTCAACATATAAA
GCTCCTTTAAACATGAAACCCGCGTTTAAAGCGGTTTTCTITT

>Contig 62
ATATTATTATTATATCCAATAAGCCTCTTAGGAGATAAAGAAGCCGTAATCATTTATTGTTCTGAAAGATATTTCACCTTCTGTGTTCTTGCAG
GGATTTTACAAGTGTTTTTCTCCATTGGTGCGCAAGTCAGTTCTAACTTATCGAGAGTCCC

>Contig 63



GGGTAGACACCTCATCAGAACCAGTTCCCTGCCACCTTACGGCGTGGCAGCCAATAAAATACGCTAACGATCAGTAATCTACGACCTACC
GCAGAAACTCTCAAGAACTGCAATCCTAACAAGGCATTCATATCGCGTAACTGCTGTTTATGATC

>Contig 64
TTACACGACGCTCATCGGCACACTCCGACCTGACCATCCCTCTCACTCTAATGAACTCAAATTGACTCTCGGAACTCGTATCCACACAGTC
TCGAAATACTCTGCGCTATCCAACTCACATCTCGAAAGTTCCCGGAGAAATCAGTTAAATAA

>Contig 65
TTCCTCCCGTCTCCCGCCCTTACACACCCAACGCTCCAACCCGGCCCGCCGGAACCTTCAACCAAGCCAAACGCCCCGCCAACCTTGA
ACCGCTTTTCCAAAAGAACCCCCTAGATGCCGATGATTATACCTGTTCCAACTCCCGATCATCCTTTTTCGATTGAAATAAGTCCTA

>Contig 66
CTATGTGCCAATTGAGTCAGTCATCCGCGCGATATGATGATGATCCCGATTAGACCATCGAGGTGTCGCCACCGCCGGCGAGATCTTGAT
CACCTAGGGGGCCCGACGTCACATTAAAGCTAATACGCAACAGTTTGTGAGGCACATGTGGACAAGCTGTGGACGCCGGGACGCTGGT
CCCGGGATCAGGCGGCCCCGTCGACTAGGTACGTCGCCACATGTAGACCGATGCCCGGGCTC

CGCGG

>Contig 67
GTATACTAATTCCGAATGTCCCTAGTGCCAGTGGATGTGATCTCTCAGATCGGAAAAGTAATATCGGCGACAACAAGAATGAGATCAGAAC
GTCAAAGATCCCCGAGATTCCGAAGAATATTCCTATAGTGAAATAAATTCTGAACTTCCCAGAACGTCAAAGATCCCCGAGATTCCGAAGA
ATATTCCTATAGTGAAATAAATTCTGAACTTCCCAGCAGCACATTAGAGTAATCCC

>Contig 68
AGTCTAAACTTGAATGACCCAGTTTATCACTCACGACGCGACGACGACACATGCCAGAACGACCGTGCATGGAACATCAATCCAACTGGT
TGAAGTCTGTCTGTTGAAATCAAATCGGAGAATGAAAGTTTATCTCTGGCATGGAAGCACAATTGCTATGTGCAGTATAACTCGAGGTA

>Contig 69
TGATCCAACGCTTACGTCATCAGTTTTCCTGGATGAAAAAAAAACCGTTTGTCAACAGTGTGGATATCGTCATAAATAAAAACGTTTGATGA
AGACATTTCTTGCATTCAATATCAACGAAACGACGGTTTTTTITGTTTACT

>Contig 70
ATGCTACACGGAAATATGTACGATTCTCCAAGAGTCCTATACATGGTCAAGTCAGGTCGTCACATTGTGACGTCCACTGCCGCGCATTATG
ATGAGTGATATCCGCTTAACCTGCAGTGGCCAGCCCGGGCAGATCTTGATCACCTAGGGGGCCCGAGCTCTTAAGCTAATATCCGACAG
TTTGTGAGGCCGCGCTTGAGCCAAGCCCAGGGTCCAGGGTACCAGCTGGTCGCACATGGGTCCGCGTAGAGCCCGGGCACGGTCTAC
AGGGCGATCGTACCTAGTCGACGTAGGGTTT

>Contig 71
TGCTGAGCCTTCAGCTGACTTATCGATCGCTGCACATCAGCGATTCGATGGGCCAATCCAGATTTCACGAAGTCCATITCAAGGCTGATG
GAGTTCTCAGAACATTATGTATTAGAGCAATATAACAATCTCACCGATTGTTTTCTTGGGTCGCATCCAAATCGCTTTCGAATAGATGAGTT
CGAGCCTACTGAGGA

>Contig 72
CATGTATACTATACGCTAACCTATACTCTTAACGGTGGTAACGAATACTAGAACGCATACCTCCAAACTTCCTCTTTGACCCAAACCCTTTA
GTGTAGTAGAGAGAAAGATCGGTAGAGGTCACAGTGCATGTAATTCAATTGGAGTGAGGGTGACACTAGACGAATGACACAACTGGTACG
GACCCACCTCGACGGACCACTGACCTCGTCCTCCCAAAAACCCCGTCTCCTAGTAGGTCAACAACCACGTTCTCCTTCTAGA

>Contig 73
GGTTTTACTGCCAGTGAACAGACGTCCGGAAACGTTTAATACGATCTGAATGAAGAAGACAGGGCATATTATTCCCACCAAATCATAACTT
TCGTTCTTCAGTATAAAGTTTTATAGAAACCATCGGTCAATCTCGCAGCAATCACGGCCATCGCCGCCATTGCGATTGAGAATACGGCAAG
ATAGGTTGATGATTGTCGTGT

>Contig 74
TGAAATTGATGCAGATACGTGTACGGCTCCGAATCGACAGATCCCTCCCGATCCGAATCACTCGCACT

>Contig 75
GCGGAGATGGCTGGTCACCGTTGCGAACACACGAGTCGATGCGCACACATCGGTACCACCTGACGACGCCGATCGCTAGCGGACGTAG
ACTGCGTTACTTTCTAGTTACCAGAAGGTGATGTATGGCATTGCTCGACC

>Contig 76
GGTGTAGAGAACGTCTGGCAGTCTGAACCGAATAAACAGCGCCTGCTAAACAACTGCTGTGTTGTCACCTGTTAGAGATTCTTCCTTACG
AATGAACAGGCCATTTGCGATTACCGCAACATTACCGCAGACAGTCTTCAATCTATAGGTAAACCGATTGGCAGCTT

>Contig 77 *
ACGTGAACACAGTTTCATAGTATATGTGACGGCGAGCACGTGCGTTCTCGCAGTTCCTTCATTCCACTGCTCTCCCCACGCAGTCCTGTA
TCAGGTTAATGGATCAGGCGCGTTTGTTTGTAAAACAGTTATGGGATGTTGTTAGCGATAAACACGAGCTCTCCTTGAA

>Contig 78 .
GCATTTTCGACGATAGCCATTACATTTCGTCAACAACGTTTGTCCGCTTATATAAACCTGAACCCGTTGGCATACTTTCTCCATACTATAAAA
ACATAAACATCGCATAACACGTGAAGTATAGTCACCGATTTCATCGGTGGACAACAGATGAGACGTCCAGCAGTACACTCTAGAGTC

>Contig 79
AAGCAACTCAGCCGTCGACATCGACTGGCCGACGACGAAACTACCAAAGTTGAACCCGTCGAGACCTTACCGGAATCCGAAGAGCATAC
TGATGTAGCCTCCGAGACCACAGCACCGAAGATCCCCCAGAATAATGGTGACGACGACCCCTACATTTTGATTITCCCGGCATAATCCAT
TTTCGGATGA

>Contig 80
AAAAACCCGTCCTCACCAGTCACCAGCGAGCTCCACCCAGCGATGGTCAACACATGAACGAGATCCAATGGGATGATGTAATTAATTGCA
TGCACATG

>Contig 81
" CCCAAAAGCAGACTGTGACTCTGACTATCTCTAGGTAGATTGTTATTGACTTTGTACTTTGACTGATACGTAATATCGCGCAG

>Contig 82
GCTCAAGGATGTCAGAAGTTTACCAGCACGTCGTGCGGACTTTCCGTAACAGCTCAATATTTCCATTTCTCACCTCATGACGTT

>Contig 83
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AATGGATTTGGCAGTCGGTGCCAAAAAAGTCTTTCTCACCACTGACCATGTCACCTTTCAAGGCGAACCCAAATCGTGGCTGAGCTGAC
CTATCCTGTGACTGGCAAAAAATGTGTCGACCGTATCTATACCGATCTATGTGTGATTGATGTTACTCCAGACGGTTTCCTCGAATTCCTGC
AGCCGGGGGATCCACTAGTTCTAGAGCG

>Contig 84
GAAAATTAAACGTTAATAAAGTATCCCTACAAACTGCTGGGTGAGTTTTTTGCAGCATTTGTTTCGATCTATGCAGCAGCCTTGCGCGTTGT
CAGATTGTCAGATTGTCAGATCAGAGACCATCTTTAGTTCCGATCCATTTTTCGATGCAGCACGA

>Contig 85
GACTTGTTGATGCTCACTTATCAATAAAGTACGAACATTAAAGACTATATCAGACAGCTAGAGCATAAACATCACCCAGCAGAACCTACTAT
ACAACATAACGAGGCTATTGAGATCGG

>Contig 86
AAATGCAAAAATGTTTGACGTGTTGCTGCCTTGAGAGAAAGGGGGAGACCTGACGAACAACAGAAGGGGATAAATGGCGCTCAATTAGG
GGGATCTTATTACAAATCCACAACTCCAACAAGGCTAGAGTATAACACAATATTATTYTTATAGT

>Contig 87
TTTTTGGTGTATTTGGTTCTTTCATATCACATTCTCTTATACTTTTGGCGATTTATAACGTTTTATGAAAATACAGCTACTTTACTTCTTCACAT
AAG

>Contig 88
TTTGGCGAAGGACATTTGCACAGGTTTTGGGTGACGGGGGAAGTACATAAGTACGGACACGACCAAGGTTTTTGCGCACGGAACAAACT
GTCTGAGCGGGATATACTTAACTACTGCACAATCACATGCTGGACCAGTACCGCTA

>Contig 89
TGGAGTCATGGGTGCTTAGTGGTATGGCTGCTGGCGTTGCTATGGCATTATTTGGTTCAATTCTTAGTATGTTGCCTATCTCAGGTCTAGC
ACTAACAGCCATAACCATGCCAGGCATTTTGCACCATACGGTTCACTTATACT

>Contig 90
CGTTCTGTGTATCTGAAGGAACACATCCGCCGTATGTCCGTTGGACCCAATCACGATTATATTCCGGATCCTTGCCAAGCCAATCCATCCT
GACAATCGTGTCCAGTCGTAGCCGATATGATGAGACTTCGAGTGGCGCTGAGCCTTATCAAATACGCCTGCTCA

>Contig 91
TCTGCTGGATGGATGCCTTTTCTGTCCGGGCTGTAAGCGAACCACACCGCCGGTGCGACTGCTGATCCAGCGTTGCGGTCATCACGAAC
ATACGTCCACAACCGCCGGTCTTCGTCTTCTTATTACCCGGCAGCAGCACCTGGACGGGGGTATCATCGGCATGGAG

>Contig 92
CCTGTATCTGATTGCCGGTAATGGCGTAAATTTTTGCTGTCCTGTTGCAGTCGAACAGCCGGTTTTTCTTCGGTGGTGGCATGAATCCCGT
GATTGGCGGTTTCATGCACGCACCCGCGAATGTGGCGATTGCGGCAATCAACATCTAACAGTAACACCGAAGTCTTCAGGCTTGCTTTCA
ATGGCCAATAAACG

>Contig 93 :
TAAATTCCGGCGCCTGATCGGTTCTTATTGTCGTAGGATACGCCCGAAACACGCGGATCGTGTCCAGATATCGATAACCTGAACGCTGAA
ATACCGAAAGCAGCGGTGATCGTCAGACACTCCTTCGTGAAATCATCCACACAGTTCAGGCACTTGATCCTCGGACCGTTGACCAGAGE
GACCATACGAATCTTCGACATTCGAGGTTC

>Contig 94
CACACTAGCAGCAGTAGTCGAACGAAACTGGCTTGCATCTGTGTGCCCAATTACTTGGCGAAAGCACTCAGACCGCGACGCTCCTGACC
GTTTGGAAGTCGCACCTGGCGGTCCATTAGCTGTCCGAAGGACTCAGTGACTTCGACGCTCATGAAAGCAATGAAGCTGCTAGTAATGTC
GCTGAAACCTGGTTGCGATCAGCCGTC

>Contig 95
AACCCTTCACCCGGAATCGACACGCATTTACGCCGCGCTGGACTGATTAACGACCGAGATCGCGCGCATCGCCGGCAGGAGACGAAAA
AATGAATTCATCCTCGACCTGTCCCGGAGTCTCATGGGGTACGTATCACCAGTACAACTCGCGGCAGATTTTCCGG

>Contig 96
GTTAACGAGTGGCACGCGGAGATTTGATACCCTAGGGGGAAAGAGCTCTTAAGCTTATAGTATACCGAACGTTTGTGAGAGCACAGTGTG
AACAAGCTGTGAGCGCCGCGGACGCCTGGTCCGCGGTTCAGGCGGCCCGCTCGCACTAGGTAGCTTGCCCTGTAGACGCCGCCGCGE

>Contig 97
AAACTATAGCCATGCGATATGGGGTGTTACGAGAGTTATTAAACTCAAGTAAGCCGTTGCGAAGACTTTCAGGCTCATGTTCAAATACATC
GACGACCACTTGACGTCGTGTTGTTAAAATATCTCGTATCAATGTTGGT

>Contig 98
TGTGAGCAAACCGTCTCAAGCTAACGTTAACATACTTTCTCCAATAAACGCTTCTAGCTTCGTTACTGCTTCTTGTGCAGCTGACCAGTTGA
GGGTTTTGTGATGAGACTTATAGTTTAGATC

>Contig 99
TTTGAAGGCCGTGCGCCGAAATGCTGCCTGCTCGTCTTTGTTGATGACGCGACTGGCCGCCTGATGCACCTCCGCTTTGGTGAGACTGA
ATCAGCCTTTGATTACATGATGGCCACTCGCGAGTATCTCGACGAACACGGCAAGCCCCTTGCGTTCTACAGCGATAAGCACGGCATTTT
CAGGGTCAATAATGGAGGTTC

>Contig 100
GAAACAGCAGCGTAAAGAATTGGTCGAGGCCTTTATTCAGGAATTTCGTGATCAGTATCAGTTCCCTTATACCCGACGGGTCGATAATCAT
CCGAGTGAGCTGCAAGGTGAAGATCACCCGATTTCGATCTGATTGATTCTGAACGGATGATGCGGATGGATTGAAC

>Contig 101
ATAATAAACTATTCCTAATGGAGTTGTTCTGCTCTTGTAGCGGTACTGGTCCAGCTAGTGACCGTGCATAGTTAAGTATATCCCGCTCAGA
CAGTTTTTCCGTCGCAAAAACCTTGGTCGTTCCGTACTTATTACTTCCCCGTCACCCAAAACCTGTGCAAATTCCTTCCCAAACACATTGAG
CTTATCGTACTCTGATTTGGATCAA

>Contig 102
AAAACGCTGTTTTTCCTGCACCAGGCTCCCCGACTGGGACCGCATTACCGGTTTCATCGGGGTATGGATTATTTCTCTTIGTTTTCATTTTT
ATCTTCCTCGCTAAATCTGGCGGATCGAATTCCTCGAGCCGGGGGATCCACTAGTTCTAGAGC

>Contig 103
TTTTACCAGGACATTTAAATCTTTTGAACAGCTCTACACCGCTTTCCCTTTCAAACTTAAGCGCACCATTTTCTGAGCTGTAGAATTTCCAGA

- 101~



TGGTTCCTTTACAGACTCGCTATAACTTTGTCGGTACTGTTCGATCCTTTTCAGTAACTCAAGATAGTGAATTG

>Contig 104
CCCTTACCGGTCGGGTGGATGACCCGGCCGTGCAGCGCCCGTTGCGTCAGACCCGTACCCGCAAACCTTTCCCTGAATCACTTCCCCG
TGAGCGAAAAAGCGCTGCTGCGCGCAGAGCCATGCTGCCCGGATCCGGGTGGTGTGTTCGAGTACCCT

>Contig 105
AATCGCCACGGATAATCTTGATAGCTTCCGAGCCGTTGATAATACTGCGTTTTCATATTCTGTCGGTGACATCTGTCGACACCGTACTGTTA
TAAACACAGTTTCGATGTAATCAAAAATATCGCTGCGGGCGTTGTTTCCGACGTTCCTGAGGACT

>Contig 108
GAATACCGGCGAGGATATTCACATTCCCAAGGCGGAGGTTGTGCCGATGGCCAAGATGATGATCTACGTTCACCGAAGAGCAGGATTGC
TCTTTGCGCCTGAGGATAGGACTGGATCTGGGTAGCCGTGCCGGAGTCT

>Contig 107
GAATTCCCTGCCTAAGCTGCTGAAAAATCTACTCCAATATCGCCAAAGAGTCGGAGAGGTGAAAACTACCTGGAAAGTTAGGTGTTCGCG
TCAATTTCCGCCTGTCCTCGTTTCATAATATTGACCCATAACCAACAACTCTGGAGCAAACTACTGAAACG

>Contig 108
GACCAACCCGCCATTTATACTAAAATTTAGCGCGCTGTCCCGGCGACTCTGGCTATGACCCTCCCATYGCCATTCCTTTGCAGCGCTGTC
CCGGCGACTCTGGCTATGACCCTCCCATTGCCATTCCTTTGCAGCCTTGCCAGCCTATATTTACACTTGCTCCGTCCTCTGTCTTIGTTGTG
CGAATTCGATCCACCCTTGGGACATCGATC

>Contig 109
CCCCATTAGAAAACTTATTCTTCTTGGCTAGATGGTTGGCAATTTTITGCTTCAGTTTTTGAGCGTCGCAGATGCCCACACAGCAGGGTCCC
ATGAGCCACTCCAAGCAGTTTTACGAATGTCTTGGGCATAGTCGGTTAAGATCAAATAAATCGTACTAGCTGGTGAGATC

>Contig 110
GATATAATCACTGGTATAGGATCTGGCATATTACGCCGAAGACTACCTGTCGCTATGGTTAAGCCTACGCGTGGCCAGAGAGGTGAAAAA
CCAGCTACTTGCTTGCTACCCGTCTTGCAAAAACGAACGTTCGGGCAGCGCAAAGCCTGATTTTTAAACC

>Contig 111
ACCTGGTAAGCAACTCCGCTCCGGTCATCCACCACGCTGAACAGCATCACGGTGGGTTCGCCCCGGGCAGGGTCAACCCAGTCAGGCC
GTTCAATATGTTTGAGATCGGACGGTGACATATCAAACTGCCAGCAGTCATTGCTGCTTTCTGCCTGAAATCTTA

>Contig 112
CAGTTGGTTGTTGCAGTTGGTGTTTTCAGGCAGCAGTTGTCATGGTGGTGCATACGGGTTTTTTTCACACACAGTTGTCATCAGTCACAGA
CTTACGTTACGGGACTAACCT

>Contig 113

GAATCACACAGGGGCTTCAAGCTTTCCACATTATATGTTGGGTTTGACTTATTCATCGCGCTGTTGATTGTCTGAGTACTAGTCGACGATCA
TCAACATGTTTTTCAACAAGTCGGTCAACGAAAACTGG

>Contig 114
GAGATTTCAGATTAGTTTCAGAGTCATTCGATCGATCGATTTCGCGACAGTATCTTTTCGACGCGATTTCCATGATCGAGAGTTTATCAGAC
CGATCTCAGAGGCGATGATCTGCAGTATT

>Contig 115

CAACAGTCGTGACTGGGAAAACCCTGCGGTTACCCAACTTAATCGCCTTCGACGACATCCCCCTTTCGCCAGCTGCGTGAATACGGAAG
AGGCCCGACAGATCTCCGTTCCCACAAGTTCGCCGACTGCCCCCGATAC

>Contig 116

ATCAAATTAAGACATTTCTGAAATTAACATAATACGCCTTATCAGAAAGTGCGTGTGACGACGTTTTTCCTATAAGTATCAATATCTTATCCG
ACACAGATGACGGGGTTCAGCGCCATGTCGATGG

>Contig 117

AAAACGCGCACACTCCGATCATCGTTCCAGGAGAATTCATGGGAAACATTTCTCTAGAACATTAGAGACCTTGTTCCTTTTGATTTGTCCTC
GACCAGAACTCGCCCACAGTTCCTAAGCGTTC

>Contig 118
GGGTCGATCGCCACCCGGTTGTTGTATCTCGACCATCGAAGCCACCACCCGCAGTTACTGCCGTGACCGGTTTCACGATGATCTAGATTT
CTCTGTGATTCAATTCTCAAGGGGTATGGTT

>Contig 119
TTTTAGATGATTACGATTAATCTTATCCTTATCTAATACGACTGTAATGTGATCTTTTTCATCTATTTTTAAATTCAGACATCAATCACGATTATT
AATGATCACTGACGATTAATATCCTTAACCCC

>Contig 120
AAGGCTGGCGAGCTTCAGCATGGCGACTGGACGTGGCGCGAACTAGTAGCCCCAGCTAGGACCCCGATTTAGCAGCCTAGGGGTCTTC
CCCTGCTCAGACAACAGTAAGCAAGGAAACACGCTGTTTGCTCTAGCCAGGGTGCATCGCACCCAGTTAGTTAG

>Contig 121 .
CACTTATACCATTCGCTTACGCATAAAAGCTTTAAGCTCAGTGCTTGAAACTCATATTACTTTTICCGTTAGATATAAGCTTCGCTCGTTGCTG
ACTAAGCTGTCTGCTTATAAAGGGCTAGCTCTCTAGCTTTAGACTTGACTGGCATATGCTGACTGACTGACTGACTCCCGG

>Contig 122
CCAGGAAATAATCTTTAGCATAAAGCCCACCGATTTTTGGCATAAACACACCAGAATAGACATGGTAAAACGTTGGCTGGATTGATCAGTA
GAGACGGCAAATCAAGGCCAAGATCGGTGCCATGACGAATCCAAG

>Contig 123
AAAAACCCTCTGTCAGTCACCAGGAGTCACCAGGATGGTCAAACACGTAAGCAGATCAACGGCGGGAGTGAGTTAACTTCCGTTAGCGT
ACACGTGGAAGTGAAAGAGAGAGTAGTTGATTTCCAA

>Contig 124

CAAGCGTGGGATGATCCGTCTGACCCCAAAAACCCTCCTCTCCAGTCACCAGGCAGCTCCACCCAGGCATGGTCAACACAGTAAGCAGA
CCTCACAGTGGAGTAGGGTTAAGTTAGCTACAGCTGAGATGGCTAGGAAAGAGAGATGGGATGTGATTTAACCC
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