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SUMMARY

Melon (Cucumis melo L.) is an important crop in Korea, but the amount of seed
import 1s annually increasing due to less developed melon breeding system in Korea.
However, Daeyeon Breeding Institute began to contribute melon seed supply in Korea
since 1990s when our institute developed melon cultivars using our own technology. In
addition, our institute has tried to export melon cultivars to Japan, but melon seeds
contaminated with virus have been a limiting factor for seed export. Since regulations of
quarantine in Japan is so strict that all melon seeds must be discarded if any seed
contaminated with MNSV or SqMV were found in imported seeds. For this reason,
production of virus—free seeds is a prerequisite for seed export. Since seed disinfection
from virus such as MNSV and SqMV by using chemical or heat treatment in melon is
not so efficient, breeding of resistant cultivars is the most effective method for production
of virus—free melon seed. In this project, we try to study inheritance of resistance to
MNSV and SgMV and develop resistant melon cultivars for minimizing farmers’ yield
loss from virus infection and for increasing melon seed export. In addition, we try to
develop resistant oriental melon cultivars to powdery mildew and to develop cultivars
with long shelf-life for exploring potential U. S market.

We developed two melon F1 hybrid cultivars which are resistant to MNSV and
powdry mildew and 16 elite inbred lines which can be used as potential parental lines for
F1 hybrid development. One of F1 hybrids, 'Earls Summerboom’, has desirable
characteristics such as strong vegetative growth, erect growth pattern, resistance to black
rot, and stable musk development. This hybrid is optimal for summer cultivation. We
applied for a protection of new variety for this hybrid and estimation is currently
underwent by Korea Seed & Variety Service. This F1 hybrid is the first resistant
cultivars to MNSV bred in Korea and results of field test in Japan showed promising
data for seed export to Japan.

Meanwhile, the other F1 hybrid, 'Earls Rusis’, developed in our institute showed
desirable traits such as large-sized fruit, high soluble solid contents, and resistance to
MNSV, erect growth pattern, and strong vegetative growth. This hybrid is also optimal
for summer cultivation. We applied for registration of new variety for seed production
and sales in 2012 and a field test is currently underway in Japan. We will also apply for
protection of new variety for this hybrid depending on field test results. Furthermore, we
developed 16 MNSV-resistant inbred lines including 'AR1’ which can be used to develop
cultivars optimal for cultivation from late spring to early fall.

Most oriental melon cultivars have pitfalls such as short shelf-life and



susceptibility to powdry mildew, but there might be high potential for exploring U. S.
market on the basis of regions where many Korean-American reside if we developed
cultivars with long shelf-life and resistance to powdry mildew. We developed seven
melon inbred lines which showed fruit shape and color similar to oriental melon. All
developed inbred lines showed higher soluble solid contents and higher storability than
common oriental melons. We are currently carrying out combining ability tests and field
performance tests. Developed inbred lines showed only intermediate resistance to powdry
mildew. Therefore, we introduced new germplasm showing high degree of resistance and
integration of this strong resistance into our elite lines is underway in our institute.

To develop efficient disinfection methods for MNSV which caused severe damage
to melons cultivated in southern parts of Korea, we surveyed occurrence of MNSV and
SgMV infection in these regions and sampled 33 isolates for further characterization.
Based on characterization of virus nucleotide sequences, we developed primer sets for
sophisticated identification of virus infection. Detection methods of MNSV and SgMV
contaminated on the seed enabled melon breeders to select resistant individuals easily. In
addition, we developed a method for large-scale production of antibody for these virus
and specific primer sets for detection of MNSV and SqMV from any plant tissue using
RT-PCR. These results might be used in construction of infection vectors which are

required to study MNSV and SgMV infection and resistance mechanism.
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% 16 W2 37 gol~ HF FF (Test guidelines of UPOV, 2006)

FEUE) Sphaerotheca fiilliginea i nggégﬁﬁu m
Race 0 1 2 4 5 0 1
Iran H S S S S S S S
Vedrantais R S S S S R S
PMR45 R R S S S R S
WMR29 R R R S S R S
Edisto47 R R R R S R R
MR1 R R R R R R R
PI124112 R R R R R R R
Nantais R S S S S R R

R: resistant(low sporulation). S: susceptible(high sporulation)
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7F ovtol 24 R Ay A Y
1) AESA AA
XA 2R3 AFEZHE vlo|HA2E EY 7] e AFE AIEE 0.01M
ArFA(pH 7003 sl H &5 W/NV)E P 2apAbdel A wmpfgk &
Carborundum(600 mesh)S ©]&3to] Chenophodium amaranticolor, Chenophodium
quinoa, G. globosa, D. stramonium, P. floridana 2 N. tabacum cv. Ky-57 & A
A E FAHE F 450 dESAT
2) vtol 2~ AA
A AR e A5 viely 2~ 79 ofF= ELISA ¥ RT-PCR HAAWE ¢
f3lo]  HASAY. AWH ANRE N tabacum cv. X-nc, Chenophodium
amaranticolor 5 HlolH AR FQ A FA R HIFI} T £4 Byd T
ELISA(Enzyme linked imunosorbent assay)Z ©]&3to] #HAL A tHClark 5,
1984). T3k 2007 F2 WE Aul A A G A 2AFe 27 AEE HEFL
2 RT-PCR HAWES &9 st 2429 #2FE& viral RNA/DNA extraction
kit(Intron Co.)= 4%'53}04 total RNAE ¥ % (Choi &, 2005; Riviere &, 1990),
RT-PCR= #rlol3f= HAS st
3) MNSV % SgMV AlE 4
MNSV % SqMV ] Fd4<1 ®ol& #438t7] flate] MNSV % SgMVe] A
B7IMES AT Zefolw = 7[Eo] Bad dVIAES FERste MNSVE
zetolm 445 AASIATE 1, 2 ¥ 3 19 1), Rt Apo] Anto] 8 ~(SqgMV)+
RNA1S 8%S, RNA2+= 4285, RT-PCR #A74d2 Choi (2005 °]gt whHS Ab
L399t RT-PCR 23 dojzx A=< QIAquik Gel Extraction kit (Qiagen)® &
2]3te] pGEM-T vector(Promega)°l]l 249 A Z ). Automated sequencerZE A}-&3}
o] sequencing3dl$l 2™, GenBank. BLAST programs ¢ WHS AF&3dle] 7|44
#2498 A tHChoi 5, 2005; Riviere %, 1990).
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a9 1. MNSV HA Als -2



RNA1 (5889 nt)

VPg

58K || 24K l 87K I—polyA

RNAZ2 (3481 nt)

T T
Q/s am QG

-

| sskask

I L | s }—poly A

=<}

T T
QM QIG

% 2. SqMV AA Am =

L e ARk whe] e 2(MNSV) Al &4 ARgd Zetoln] d7]A1 <

Zefoln o] & A1 A7 4 7]
MNSV 1-F 5’ ctctagccggatceccgactetett 3’
1-1070 1070bp

MNSV 1-R 5’ cacaataactctctagctaacctt 3’
MNSV 2-F 5’ agacacgcaaactgtattg 3’

986-2167 1181bp
MNSV 2-R 5’ gcttatcectcactggtggaat 3’
MNSV 3-F 5" gacatggtaaggcactgga 3’

1920-3124 1204bp
MNSV 3-R 5" attgcctctgttcttee 3’
MNSV 4-F 5" gtcgctattagtcggega3’

3040-4194 1154bp
MNSV 4-R 5’ cactctgtgtggggcgtgct3’

=

2. EuhE o] Aukole] 2(SqMV) A% #A4e] AR H RNAL Zebolm ¢f7] 4%

Zefolw o] &F = A7IAME 7]
SqMV 1F-10 5 ACGGCCCTGTGGTAGATTG 3
d 120-748 °. , 628hp
SqMV 1R-10 5 TAATAATACTCTCCACTGTCCA 3
SqMV 1F-20 5 CTACTGAGCTTGGGGGTTCTGGT 3
4 615-1361 -, . U6hp
SqMV 1R-20 5 TGATACCCAAAGCTTCCCAGACG 3
SqMV 1F-3 ‘ ’
q 0 |gp 1oy O TTTCAAAATCAGCCCCAGACC B 0
SqMV 1R-30 5 GCCATTGGAACAGGATAAGGAGT 3
SqMV 1F-40 5 TGGAGTGGGTATCGTCGTCAG 3
1787-2818 . , 1031bp
SqMV 1R-40 5 TGGGCCACGAACTAAACTCAC 3
MV 1F- “ GATATGCAGGCTCTTCACACC 3
SAMY IF-50 ot 5 G GCAGGCTCTTCACACC 3 (o
SqMV 1R-50 5 ACCTCCAATATGTATACCAACGAT 3
SaMV 1F-60 5 TTGCTGGGATTGGGAGAAAAGTC 3
3343-4306 . , 963bp
SqMV 1R-60 5 GCGCAGAGGCAACTTTTCATC 3
SqMV 1F-70 5 ATCGTATTCCCTTAGCCACCTCTG 3
d 4084-5054 . . 970bp
SqMV 1R-70 5 TCTCCTCTGGTGAATCGTAAATGA 3
SqMV 1F-80 5 GAAATTGGTTACTTATGGGGATGA 3
AR28-5733 , 905bp
SQMV 1R-80 5 AAGGCCTCATTCGTTTGTCC 3




% 3. EuhmAjo] Aubo] el A(SqMV) % $Ao] ALEE RNA2 Zetoln 7)1
Zepeln] oF A 971494 7]
SaMV 2F-10 5" CCAAATGTATGCATTTGCTTAATT 3

161-1199 1038bp
SgMV 2R-10 5° ATCAAAGAAAAGGGGGCC 3
SaMV 2F-20 5" ACCAGATTTCAATTTAGCGATGG 3

1082-2005 923bp
SgMV 2R-20 5° AAGGCACATTTTGCCATTCA 3
SaMV 2F-30 5" TTCCAGAGAATACAGGTTGTGC 3

1828-2746 918bp
SgMV 2R-30 5" CAGCAGCTTGGAACTTATAATCC 3
SaMV 2F-40 5" ATCCTCAGAAGGATGGGTGCC 3

2503-3339 836hp
SgMV 2R-40 5" AAGAGCTTGTTTTCTTTGATGCA 3

. @23 Ak ko] el 2 (MNSV)
1) @& Aol el 2(MNSV) o] T %4
Mol A WE Aukubol el 2(MNSV)S Al z7]e] FalFol At 49 Qe A
o gaEaela, JAWA B 717 gdo] et ud, S gl Fad gL
Wolx| ghou}, Alzke] Aups ERE PR E
ME7lel R Fi oy
ol An}, 71go] =
HH

Aola 4L AR FFo

r
M

79 3. WE MNSVE F2 %A

2) eI A rto] 2] 2 (MNSV) A A A}
Ard R A MNSVE S45 A7) 9lske], 20049
ol A 194, 200512 =7 B yFA el 43, 2007l =



T, 34, ks ¥ Y T 5AYA 324 T 39 st F 58S AAE
ol AdE 2004de] =4 B uF Aol AP 1

Aol MNSV7F AE=HeH, 2005 d0 % 5AA oA A
4789 AR Z 18T MNSV/F A&ss 2S skl 5 glolch 2007d 0=
A 549 T =4, FF R st A9 243 = MNSVZE A&

Fob 9 NG 54 AFoIE MNSVZE AEEHA LA 4). ol AFA
A7 A F%k7] wiige] obdrt Azt

o
>
kal
ofy
Ne)

-
)

I 4 AEE g Xod mENA ol ~(MNSV) #2423}
R 2] & AR A 7S ad NEF
=S| 11 5
2004
b 5 8 4
= A 2 1
2005
g = 2 0
= 4 2
g 5 3 0
2007 A 3 2
S 20 20
g 9 2 0
A %) 34

3) W3 4wk vhe] 2] 2+ (MNSV) A
MNSVel A 47149 BHes] 9% ARt WAy

WA Al FEE RS Abgeheth 20049 34
SR, 20059 FAAGAA 1T, 2007 Fol
A WA e AolE molt 2

B X
'ﬂ:
s
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=
J

. ZulE zlo] Aulol ¢ A (SqMV) 2l Fo] A&t AA Az

i

el 5y
CERE

o4 39 26-1 s23 s99
Cucurbita pepo M — M M —
C. moschata — — — M,RS —
Cucumis melo var. makuwa M M,VB M M —
Cucumis melo M M M M M, VB
Citrullus lanatus — — — NL —
Lagenaria leucantha — — — — —
Cucumis sativus — — — 1 —

* M, mosaic, VB, vein banding; RS, ring spot NL, necrotic local; 1, latent; -, n
infection

SR zo]l Aulo] 8 A~ (SqgMV)E RNA1Z RNA2Z FA 5 o] gloem, RNALY ¢
71498 ¢ 57Kbel ¥, RNA2E 33Kbe d7IMES 7k x ok $-2ve
SqMV  E&FE RNAl 9YolA+= At FA#AE g3 4+ gle vk
RNA2 ddeA= FAAAE g0 = s, 90 2dAE
FHEAHZH 7). o] B AT} RNA2RTH= Wol7h BE RNALC] HUA e #9

T d9o® FAH A, AETH HAANRE ]

o
i



RNA 2(3153nt)

2"

RNA 1(5570nt)

2\ F

td
N
o
i
-3
s
Ay
[>
%)
Q

=
=
Y
of
=
4%

g 7. ek

Sk olu At oA & 45 A
7} Co-pro ¥ Replicase oA thh 2o]S Ho] o] ¢do] FHFEA}o]Au}o]
H2(SgMV) 877 HdAd Aol& RHole 9oz FAHHTH

RNA 1 Cioacais miA hedsonos

2 isolate RLC-Bzo 1
H99-211c0-pro 1
¥-5q-RL co-pro 1

ey S

2 saclare 71 Helsonse 2

S
Y-s-RL nericace

2 smlare F Helsonse

2 isolate Rl C-Pro 301
CHBs-2lloopro 301
vSoRl copro 301

2 islate B2 LB
ciss-211 Lep
= V=SR2 Lop

2 islete R2 1P 61 [T T
Ciss-211 Lep st [orrzm,
V-84-R2 Lep 6t [pLizmae

2 isclate B2 LEP 121
ce2tltep 121
V-8R Lep 21

TRHILTI 2
ey
ST 2

2 isolee B2 5CP 1
CHE8-211 3ep 1
-5 S 1

2 isolare B2 5CP 61
CHE8-211 3ep [33 8
iRty 6l

2 isslare B2 1P 181 [T
G992l top 181
V-84-R2 Lep 181

2 isolate B2 5CP 121
H9-201 %p 121
VRdp 101 fuEe

2 isclete B2 L7P 241
921 Lep 241
v-59-R2 Lep e

2 aeslove 2 1% 301 7
cooatiten 30
vEgRZlop 3L 2 igolabe B2 5CP 181115
CH9-201 dp 181 [0

VRS 181[1

2 isclete B2 LCP 361
Cie21llep 361
-S3-R2 Lep 361

<MP> <LCP> <SCP>



2. ME Fx1o] MNSV % SqgMV 298 ¥ #dE 2A}

7F 2007 o] de] WE EF W ZRlE T2 MNSV o9& A4

A1HAE FA3 PAGFAT Lol 20073 o] dof] HAtE HE 53FF 72kl 40
lot 7536F7Fe] MNSV LH@&E& 12 =AM A3, 979 391, sty FsA, ‘4
2 A, D AL, AEY T 5% F 4,336HoN A MNSV 292
T3 J-51 5 78Rl 3200HAAE FAF 24 HE YATHE ). o] 2007 ©]
Aol A T A-E FAEA Fdof B FF5o] e FAVE fles HoE

Aol h.

F 8 2007 1x WE EF 2 gl Fx MNSV ode 744 AxGEE 789
40 lot )
=58 Lot No || FF/AAFF =& Lot No °o|HFF/AA T4
79 39L A 0/1,000 (0%) 1 0/48 (0%)
B 0/1,000 (0%) 2 0/48 (0%)
3Ry F5  C 0/1,000 (0%) FOA 420 3 0/48 (0%)
7 02 0/1,000 (0%) 4 0/48 (0%)
0/3,000 (0%) 0/192 (0%)
A 0/500 (0%) 1 0/48 (0%)
J-51 B 0/500 (0%) o 57 2 0/48 (0%)
0/1,000 (0%) = 3 0/48 (0%)
Bl 0/500 (0%) 0/144 (0%)
B2 0/500 (0%) Ax A L 1 0/48 (0%)
1 0/48 (0%) 1 0/48 (0%)
TG 901 2 0/48 (0%) AR 740 2 0/48 (0%)
3 0/48 (0%) 0/96 (0%)
4 0/48 (0%) 1 0/48 (0%)
0/1,192 (0%) 2 0/48 (0%)
1 0/48 (0%) 3 0/48 (0%)
2 0/48 (0%) HS 4 0/48 (0%)
3 0/48 (0%) ' 5 0/48 (0%)
FOA 380 4 0/48 (0%) 6 0/48 (0%)
5 0/48 (0%) 7 0/48 (0%)
6 0/48 (0%) 0/336 (0%)
0/288 (0%) 1 0/48 (0%)
1 0/48 (0%) A 2 0/48 (0%)
J-510 2 0/48 (0%) m 3 0/48 (0%)
0/96 (0%) 0/144 (0%)
o] Zo] 2007l Y WE 6EF 102}el 58 lot 9510542 MNSV S 9ES 2
2F z2AREE A rp 391, ‘stRY FEA, ‘A SHAL 5 3% F 5,128H 0 A 9
MNSV 298 Qo ‘Ax g A, ‘AxEY, ‘gBz 5 3FZ904= 247 61.1%,

%
50%, 97.9%° S HES EAth Eg F 308 5 10242l 4100€HS AR A3

‘J-51" & TG 901" #FlelA o] Fa 2|2 Hdd gle v uwx] 83l
22.8750.0%°] LHES HATHE 9). 18 F 42" 5 23 FFNAE lot Wl



w2 2ot ZlE, ol AT} P FEEH AT FA] Aolo 9 8l 4
o yolzbd AFE =W Ed] o3 MNSV 249 ofix #do] 7S Aow
At
F 0920073 23 AE FF L gl FA MNSV 29E A4 A76EFF 1089
58 lot)
%% Lot No oW /AT F39 Lot No o|BFF/HATF
01 0/90 (0%) 1 0/48 (0%)
02 0/90 (0%) 2 0/48 (0%)
03 0/90 (0%) FOA 420 3 40/48 (83.3%)
5 391 04 0/90 (0%) 4 16/48 (33.3%)
05 0/90 (0%) 56/192 (29.2%)
A 0/1090 (0%) 1 48/48 (100%)
K 0/90 (0%) 9 57 2 8/48 (16.7%)
0/1630 (0%) = 3 32/48 (66.7%)
P 18/90 (20.0%) 88/144 (61.1%)
F 308 01 23/90 (25.6%) |42 SHAL 0/48 (0%)
41/180 (22.8%) 1 24/48 (50%)
01 0/90 (0%) J-510 2 16/48 (33.3%)
B 0/1090 (0%) 40/96 (41.7%)
GRS C 0/1090 (0%) 1 24/48 (50%)
F5A 02 0/1090 (0%) AR 740 2 24/48 (50%)
03 0/90 (0%) 48/96 (50%)
0/3450 (0%) 1 48/48 (100%)
B 75/90 (83.3%) 2 48/48 (100%)
AR 74 A 63/90 (70.0%) 3 48/48 (100%)
01 30/90 (33.3%) 1S 4 0/48 (0%)
168/270 (62.2%) ' 5 0/48 (0%)
01 0/90 (0%) 6 0/48 (0%)
02 0/90 (0%) 7 0/48 (0%)
F 1 A 54/90 (60.0%) 144/336 (42.9%)
B 58/90 (64.4%) 1 0/48 (0%)
03 64/90 (71.1%) Nz 2 40/48 (83.3%)
176/450 (39.1%) 3 32/48 (66.7%)
A 0/500 (0%) 72/144 (50%)
J-51 B 0/500 (0%) Bl 0/500 (0%)
0/1000 (0%) B2 0/500 (0%)
1 32/48 (66.7%) 1 0/48 (0%)
2 8/48 (16.7%) TG 901 2 0/48 (0%)
3 24/48 (50.0%) 3 0/48 (0%)
FOA 380 4 40/48 (83.3%) 4 0/48 (0%)
5 0/48 (0%) 0/1192 (0%)
6 0/48 (0%) oo A 88/90 (97.8%)

104/288 (36.1%)

88/90 (97.9%)




U "2 glol g Axbda e Fx19] SqMV 2 MNSV & FA}
12k9} 2x19] HANA Fxbo] wlolg]xa QA Ed UdAI HIFS e A o}
200517} 20061l AjAkE WE ZRlY FxFe] MNSV % SqMV Z4a S FAFS 2
I}, TG 9017 k19 FAF 150H FAA SqMVE 70.7%7F 9% HbH MNSVe= A
3 ool Hx &kar, ‘HS#el 350" A= MNSV, SQMV 25 F21 2 ¢ o]
A FATGE 10). ol FFAE wepd FAHY wloly s e & Afolrt
g & Ae AL B
¥ 10. 20083 @& gRel W AAF WEw T2 SgMV 2 MNSV 29 E #4 43
R P = ol o T T/ 0T 1T \OQ (MNSV)
1 47/50 (94%) 0/50 (0%)
2 10/50 (20%) 0/50 (0%)
TG 901 2005
3 49/50 (98%) 0/50 (0%)
106/150 (70.7%) 0/150 (0%)
1 1/50 (2%6) 0/50 (0%)
2005 2 0/50 (0%) 0/50 (0%)
1/100 (19%) 0/100 (0%)
1 0/50 (0%) 0/50 (0%)
2 0/50 (0%) 0/50 (0%)
s 3 0/50 (0%) 0/50 (0%)
4 0/50 (0%) 0/50 (0%)
2006
5 0/50 (0%) 0/50 (0%)
6 0/50 (0%) 0/50 (0%)
7 0/50 (0%) 0/50 (0%)
0/350 (0%) 0/350 (0%)
th 2008 e W& E5 9 g T2 SgMV 2 MNSV o9& ¥ 7AAE FA}
2005130 AJAkE W2 TG 901 2}elo] oo g npolg)~ FHERE A
2bsb7] flske], 2008 A4 6% FY FAE W eZ SgMV % MNSV L9 ES
ELISA® A3k FENA= 2dECl 0% WbH YmX] 3EFFoA=

Ay 37
KeN
=

50797.8%°] L HES HATHE 11).
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" MWHFCEQVYECFEGYHRDYSVQTVPVEYLASHYIVNKFRP
SqMV 54 0f CHot Sl 24 DPLAVLvSLFCLGIWWEnQH_ImgFQYKEPALFVGSCQNLA
AFLEEKYSMEVIQKEGLAASALKDKERLTEKAVVNQPLSN
\SqMV.54 (SCP.pro - HEE LIPHSNKMYERSKSLLSGLKRGLIKQKEIAFDKLMGGSTIDF
Y et QHIPTGTLTPGENKVLDIPIVPQHLLTSTNITD YHQANKKNA
i NGATALHVGAIEVIMDCFTSPDSNICGGMLLVDTAHLNPD

PR R A A A AR I R R | M P NAIRSVFVAPFIGGRPIRVLLFPDTLVEIAPNMNSRFKLLCTT

i .L SNGDVAPDFNLAMVKVNVAGCAVSLTKTYTPTAYLEQELL

. » i il bdhy B d, B KEKGAIVQYLNRHTFSMHRNNQMTKEEMQKQRLSFRLES
i Al Ly Fupe

L

ALTLQEKHPLHATFCKSTNFVYKIGGDAKEGSNGNLTVNE
SQLSSHSPSAHVLHKHNNSGDNEVEFSEIGVVVPGAGRTKA
YGQNELDLAQLSIDDTSSLRGTALQTKLATSRILSKTMVG

o NTVLREDLLATFLODSNERAAIDLIRTHVIRGKIRCVASINV
. e PENTGCALAICFNSGITGAADTDIY TTSSQDAIVWNPACEK
LCP AVELTFNPNPCGDAWNFVFLQQTKAHFAVQCVIGWTTTP

LTDLALVLTWHIDRSLCVPKTLTISSAHASFPINRWMGKLSF

PQGPARVIKRMPLAIGGGAGTKDAILMNMPNAVISLHRYF
RGDFVFEITKMSSPYIKATIAFFIAFGDITEEMTNLESFPHKL

VQFAEIQGRTTITFTQSEFLTAWSTQVLSTVDPQKDGCPHL

ik i g . fi . YALLHDSATSTIEGNFVIGVKLLDIRNYRA YGHNPGFEGAR

T S SR S ] el R L | LLGISGQSTMVQQLGTYNPIWMVRTPLESTAQQNFASFT
@ ADLMESTISGDSTGNWNITVYPSPIANLLKVAAWKKGTI

RFQLICRGAAVKQSDWAASARIDLINNLSNKALPARSWY
_] ITKPRGGDIEFDLEIAGPNNGFEMANSSWAFQTTWYLEL
7| AIDNPKQFTLFELNACLMEDFEVAGNTLNPPILLS

MINSV 26 CP O] Cf 814 24
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