CN 103543264 A

(19) e AR EFNE ERFIR =G

*:‘P (12) R BREH|HIF

(10) EHIF %S CN 103543264 A
(43) HIiF A7 H 2014.01. 29

(21) BiES 201310541274. 7
(22) BiEH 2013.11.05

(T HRIFA TR
Mk 530004 JTPRHE BV IX RS T £ 0
XK AR B 100 5

(72) RBBA Brfrdg 4B K

(74) ERRIBOE | HETAFENESE
R AR 45104
KIBA #arte
(51) Int. CI.
GOTN 33/569(2006.01)
GOTN 33/531 (2006.01) KRB AT e
FHIFEI8TL P4

(54) ZBAZEFR

VL 24 X 8 5 1K 22 o B A L R ) R 3
.
(57) HE

KR\ ANTF T —Fiiz Gyl L 25 1) S 3 XK
R E—IEL 2 X EE (Yam virus X, YVX)
() 22 o B AR 1) % Al SR LA o T YV B
PRI, 2 B NG I JAZ Rk alifk YVX AR 5e i A
(Coat protein, CP) 3 H T & F Al % £
R BUIA, %% SRR BERE T M IR R A R I 1
YVX (41 B A FR G it Ll 24 10 YVXOR R AR5t
B, AR R Y. T, RIFA
WEAL T —E =3 i RECHAERf I IC-RT-PCR.
ELISA 1 Western blot J7i, a] LUK S s MK
e YVX OV L 2 ARk AR I HE YVX. B R A B,
AR YVX 5 37 A ELAE RS DA S 120 25 ) D
Fril 43 BUFN 43 F AL 2 R B R R Rl RN B
ARICHE, iz AT IR RN By va 4T~ 4L

=
EE
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Lo —FhAEWL 25 X 85 2 e BEBUIAR I 7718, HRHIEAE T < JE i Rk ali A v (L 24 X i
B CP EE I TRz KRl & 2 bk,

2. MIPRACRIESK 1 ik i (L 25 X 55 1 2 50 BB i) 45 75 v, HORRIEAE T ik
VE W24 X 8 CP 2R 1 B R 41 3 SEQ. ID. No. 1 [ & LR F 1), 5k 1 B A 51 & SEQ.
ID. No. 2 [ 2 7 41) () 5 DT P s o

3. FRARBCREL R 2 Frd (9 L 25 X 85 1 2 oo BE BT IR 4% 07 2%, JURRAEAE T - 4dife
Ja W EA CP 8, KR B2 T 2 flE AR 80 =2 K A%, LUE R 2 J g Sz —Ix,
BEAR s EHIRBIEMA S ' AR I K2R, 5 3 A S &A% &Rk RA TS
F) s A INBRAFTE T R, ORI, 43 B 137 5 75 F PR S M E M 2idb 3843 Zm d 4 e i
H CP 112 silEdifk.

A BCRELSR 1 2 3 AR L 25 X 55 1 22 s B BT AE RSV (L 25 X 85y T R A

5. FETRCRFIER 1 ik 2 selEHu R BV L 25 X w85 ELTSA &5 77325

6. MRIEAUFI LR 5 ATk ¥y ELTSA #6300 7 vk, HASAEAE TR T DR

(A ImL HUSELBE G2 ES 0. Lg MELWL 258t v, 9000rpm &0 bmin, B EI5
FE 20 i, #2218 100 0 1/ LI ELTSA AR 5 1B6% YVX I3 L1 247955 -S4 BH P 0T L, A R i R i
FAMERT IR, 37°CHEE 2h ;

(2) FH 2001 1 PBST $EZPIR G, H 5% Bt la 058y & 30min ;

(3> H1 200 0 1 PBST BRHEPIIR G » T LR N FHBUAAHE B G2 i 72 i 1: 8000 B 1Y
ZwlEpiig, 100 1/ L, 37CHFHE 1h BUERIFE 3h;

(4> F 2001 1 PBST YRS » BEASFLAH I T2 Ui BH 5 R 3000 A% (1R I S AL
BEFRICIGZEDTR TeG 4554, 100 0 1/ FL, EiRIFE 1h;

(5> F1 200w 1 PBST $E¥% =k, H TMB R W) & il f & i AT B 68, =R EOLIF §
25-30min, [NV =4 205 0, FEFL R IIN 50 1 10. 5M H,S0, 2811 5 fa, i i 0 = A8 hy s i
7RI BAR R 0D, [RIAE, LA FIHE OD L LLAE R T 2. 1 B

BT 3k PBST % 3. 2mM Na,HPO,,0. 5mM KH,PO,, 1. 3mM KC1, 135mM NaCl,0. 05%Tween20,
pH7. 4 ; T 5 J5 40, 20k 22 bk DR TR 2k 28 v, 30mM B R — B TR S AN 28 Vi, pHO. 6 5 JiTidk
FUAFRELE MM 1%BSA, 0. 01M PBS pHT. 2.

7. FETRORIE SR 1 ik 2 seETrR rIvE L 25 X i8R Western blot Rl 7%

8. MRIEAUFIE SR 7 BTk Western blot ¥l 77y, HASHE£F TAFE LT 18 .

(1> FH TCA/ VA i e v B3R FAE 4 a2 s SR O R S g2 v L 25 2 sk A o,
Bradford ¥ 7 8 A BUE &, W E DRI 2mg/mL

(2) il 2% 51 3 LUK RS , 14T SDS-PAGE ;

() FTNEH HHIKE N BRI B 2 608 Kb, RIS B T4, Smin X 3 ¥ 5Tl
SERUT 5 B FIAE /NI I8 40AN PYDF i, A AR Imin Ji7, AN R 10min ;
BRI E R £ BRI AZ AR 3 2 3mm JE4E. PVDF B LIS 3 2 3mm JE4E. BAARBR AR
(RSP TS LT EAR BRI« PVDF RS % 55, T — 20 2B /SN0, o A B AR B AR 2 i #2238 FL s
fE ImA/em’, $#5F 1. 5h, #ERE 45 A5, Wi T A IR

(4) Rz 0. 01M PBS YL, Imin s IO, ZlE N 1 ~ 2h 5558 %,
0. 01M PBST ¥EEL, 5min X 3 ¥% s I PR RE S iy 44 R 1:5000 R YVX [ CP 1 £
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SUEPUAR, IR A 2h 8L ACICE 12h DL b B PEXT I, BL 19%BSA U —H1, R PR 55K
U HAHE 35— HUF 1%BSA, F7 0. 0IM PBST 43 HIPENE, Smin X4 X ; N AT 0. 0IM PBS H $ifk
MR P AR BE 1000 1 IR I BE IR B b iC I E TR 1eG 456 W, PARAHES), =3 2h 557 =
H, F1 0. 01M PBST M, 5min X 4 ¥ ;i BCIP/NBT &40, &0 & HBLAC T I TN XK 7K
R RO

TR s R 22 ph i 4 26mM Tris, 192mM glycine, 0. 01%SDS, 20%methanol, pHS. 3 ; fTik
0.01M PBS & 3. 2mM Na,HPO,,0. 5mM KH,PO,, 1. 3mM KC1, 135mM NaCl, pH7. 4 ; B35
A 5% i BB WKy B 3%BSA.

9. FETHRRERK 1 ik 2 s EHUARINE L 25 X R TC-RT-PCR A /7 75

10. MEPEACHNE SR 9 BTk ) IC-RT-PCR ¥ 5 v2%, HoRr b 4F TR RS LA N A 1% .

(1) FHPUARMRE S T 2 I 1:8000 ke YVX 2 s Bk, &> 1. omL F O A
100 v 1 B IIPLAR, 37°CHEE 1h BT E 3h

(2) e 25 52 2%PVP (1] 0. 02M PBS HF % 22 iy 4% S s AR EE 0. 2% TN B
b, BIFBE VA0, TN 1. 5mL B0 17, 9000rpm B0 10min ;

(3B (D PAYEFHUAR 1. omL B0 H PBST PRI, I 200 1 1 258 (2) #E
AT EIEWL 37 CoKr 3h

(4) B Emyt, PBST ¥E 3 ¥R, DEPC /K¥E 1 K, P B/E B &0 LR E IR

(5) H SuperRT — & % RT-PCR ik 71 & #F 47 RT-PCR & N, & W 51 4 4 YVX-F :
5’ ~CCAGGTCCATCAGTCACTTCT-3" #1 YVX-R :5” —CTAATCTACCAGCAGTCACTTCATA-3”, PCR i B
WHEIR KA 55°C, 35 MEH ;

(6) RT-PCR &5 ), B 5 1 1 () PCR ) H BT AR R AL 1. 0% B Ig R e R kAT FL vk A
s

BT IR TR G2 A 1%BSA, 0. 01M PBS pHT. 2,
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WL X /BRI E e EAS&E AN R ENA

AR G
[0001] A WY J - JE I TR BRI, FLARED B — PR Gefle ol 25 10 B0 4% 35 X0 25
BF——E 2y XN a2 B DU A A S R AT

B

[0002] 24 X AR 25 HEW, h EwiRMEY), KR E Siek B i e R V1R R
K2 M Oy an g 2B R 2 05, I8 & Fel Zn. Cu. Ca 552 R ) 5T, HCHE AR i
FhEIASR], ATVEZG Bt A, B REF T a0 s o M T R 3. R ™ E g e Ll 25
)7 B R B, FEHE L 25287 b R 2. SCHIRR B, R EKIE I, BARSA TR Gt
WLy 24 19998 B 49 AT IR DNA i 25 @ 11 2 Z AR5 (Dioscorea alata bacilliform virus,
DaBV) JE 1 Z54E M5 (Yam mosaic virus, YMV) JfE L2578 FifE M5 (Yam mild mosaic
virus, YMMV) . 0 [E Y L 25 R FE4E M 355 (Chinese yam necrotic mosaic virus, CYNMV). H
AHE LM E: (Japanese yam mosaic virus, JYMV). #9225 E: 2 (Broad bean wilt
virus—2, BBW-2). FE &I DaBV. YMMV. JYMV., CYNMV FI BBWV-2 2 44111 245, 5] &K HIAE
RAFETEH VBESE VK I  R AR RKIR SR L A5 . AS[RIVE WL 290 F 5 ERAEIRAN ], R
A RLG EARBUER s AR RE N RA—FF, A A FE LR IR T A T ORuEHE L2 427 1) 1E % 1
AT, B BRI A B, L UCRAR A K B R NS 8 i e, LME 2 A £ XS
PERTB 648 i, B AL R AR VI Wi B AR 4% o DRI, 2SR R s e M4
18399 B AT DA A R SK ¥ 1L 24 (X R SR ()RR AR AT A 0 . H A, T HEA) RNA 998 550 J5URS:
I AR F B RT-PCR. IC-RT-PCR. gRT-PCR. LAMP-PCR. ELISA, Western blot %, 7F
T4 B39 JEURS SR RS 77 18 N FH 5 22 ¥ 4% ELISA R qRT-PCR.

[0003]  HTAF SRS H % 3= Bk L = X B A, R IRAR G 1L 25 1 — AN H i B
FET 5% E X EE (Potexvirus) #iEs, B e 4 AMEWLZS X 5 (Yam virus X, YVXD.

ZBAE

[0004] A% BHEE A U (1B i) @R B AR — bt 1L 25 X BRI 22 S BT A i) % A A2 L
N, LIS T PRt A e vt L 2 (v L 25 X i 5

[0005]  hfvke BIREAR A, AR BHR DL R ER T S L2y X W R 2 e BEDLIA
2T IR AR B A E (L 25 X EEY CP 821 (Coat Protein) JFH TR Rl £
IZETIRENS

[ooo6] ¥ LIZ X i EEH CP &5 1 B P 413K SEQ. ID. No. 1 IR LR T4, i A P 5%&
SEQ. TD. No. 2 [FJBZE /741 1 2 5 i 4

[0007] bR Z swREHUA IS 77, B G 2] CP S, R R 2 fyd s s B
VE22 K AR, UG RE 2 BN e — Ik, L 4 G EIRREIMA S EAS &N B KES
PR, 5 3 RN S8 A E I IR A SE AR s RIS e 7 KRG, O BER ML, 2 83 1
T s P HPURSER Z T AR AT M ER A e iR ) CP 2 e B g

4
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[0008]  PIrfSvE L2y X B0 22 S REHUARTERTINIE L 25 X 5 77 T R

[0009]  ZET HIRZ seBEHUARRIVE L2y X B ELTSA A /7%

[0010]  FikR ELTSA A5 /7 i, WA LU T AP BR

[0011] (A ImL HUJRELBEZE IS 0. 1g Y L 2588k A, 9000rpm 250 Smin, B L3k
ERRE 20 £, F M 100 1 1/ FLINMN ELTSA AR 5 Jsk G YVX [RITEE (Lt 245993 1 Jhy BH 14 %5 R, A gkt
MR B XS B, 37°CHEE 2h ;

[0012]  (2) ] 2001 1 PBST MK G, HI 5% a4 3F 1 30min ;

[0013] (3D I 200w 1 PBST PR » TN FL A I FH HUAH BE G2 b4 1 1:8000
B % s PR, 100w 1/ 4L, 37°CHFE 1h skEEIFE 3h;

[0014] (4D H1 200w 1 PBST BEEMIIRG T LA A F2 30 B AR 3000 £ I BRAR I 4
WYIBEFR LI EDTR 186 455,100 1/ FL, ERIFHE 1h;

[0015]  (5) [l 2001 1 PBST ¥k =V, FiT TMB A i (5 I CHEk HELL 24w AT 2
o, SRR 25-30min, VPRI 6, BEALF I 50 1 10. 5M H,S0, & il G, gl
WE O A Ry s e (0, SR R B ARASCEZEL 0Dy, FRME, LA B OD fEECAE (P/ND KT 2.1 8
FHE

[0016] PBST 4 3.2mM Na,HPO,,0.5mM KH,PO,, 1. 3mM KC1, 135mM NaCl, 0. 05%Tween20,
pHT. 4 ST A A4 22 1 3 A T 1 R 22 b ( 30mM TR B — BRI SN ZE PR, pHO. 6)s HLIAHR T
ZE MR A 1%BSA, 0. 01M PBS pH7. 2.

[0017] T ERZ wBEHUARIELZY X JiEER Western blot Kl /7iZ:.

[0018] K Western blot #I J5 v, AFELL N .

[0019] (1) HI TCA/ PABPTHEVEBCR AR B 1 B R s F UME L 25 S B e,
Bradford v T 8 A UE &=, TSR A RIRE 4 2meg/mL ;

[0020]  (2) #ill#& 8 LK EEIR , 54T SDS-PAGE ;

[0021] (3D TR - UK 54 Bt IR 22 508 R/, FH G I 22 ih i P-4, 5min X 3
U PR B I 5 R R RE /0N () & 4% 1 PVDF fise, B FREYR 96 Imin 5, 18 N 56 5 2% i P
10min ;36 A E N 2 FAKKIZBHRIRAR <3 |2 3mm 84K, PVDF i, e 3 /= 3mm JE4K. ]
AR BRI E TLT E 4R S PVDF JEORE i % 5%, B30 KBRS, S5 dF PR AAR 2 5 e
HLYE, THIL ImA/em®, #5681, 5h, R 45 005 , Wi T AR I

[0022]  (4DHPESY FH 0. 01M PBS BEME, Imin s BNV, S 1~ 2h s 575 VR,
FH0.01M PBST ¥, 5Smin X 3 IX s I FH HUARRGRE 2 b i 7 FE 1:5000 FBE 1K) YVX 1) CP £
SRR (B, BRI H 2h 5 4°CHUE 12h LA MR, UL 1%BSA Bt —Hi, His
BESCIG AR ;35 —HUR 1%BSA, A 0. 01IM PBST Z3 HIWEIEE, Smin X 4 7K s I B B 1AM B 2%
MR 1000 £ IR MEBERR R (AP) FRICHIEBIR 16 4569 (ZH0, PR, Zil 2h
FE 0, FH 0. 0IM PBST ¥EE, 5min X 4 ¥ ; i BCIP/NBT & (O, (0 2 H I 45 I A XL
KPR

[0023] % JEE 22 pb i Ky 25mM Tris, 192mM glycine, 0. 01%SDS, 20%methanol, pHS. 3
0. 01MPBS 47 3. 2mM Na,HPO,, 0. 5mM KH,PO,, 1. 3mM KC1, 135mM NaCl, pH7. 4 ;3B K 5% i
NE W45 B 3%BSA

[0024] T BHIRZ swBEHUARRIVELZY X i EERY TC-RT-PCR Kl /7 ¥2:.
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CON 103543264 A i BB 3/8 7

[0025] 3R TC-RT-PCR A 7732, BFG LA D% -

[0026] (1) FHPUAFBEGZ P42 ] 1:8000 ke YVX 2 e FEHUIR, B4 1. bmL [ B LVE R
I 100w 1 AR L EIPTAAR, 37T°CHEE 1h BUEIRNFE 3h;

[0027] (2 HE 25 F 54 2%PVP (1) 0. 02M PBS HJFBE 2% i 4% i i (AR EL 0. 2% (w/v)
TONBFER A, ATF B ey A0 38, W 1. 5mL B0 A, 9000rpm &0 10min ;

[0028]  (3) ¥BBR (1) rPALHUFHLAA 1. 5mL B0 A PBST M K, I 200 1w 1 25 3%
C2OUEZUF IOy WS, 37°C /KA 3h, MR 2% 8 X093 B MIURLARE S ME M PR T 2500 P BE
CRPERHD

[0020]  (4) #FM¥T, PBST ¥k 3 ¥, DEPC /K¥E 1 ¥, PEEEAE 40 8T B8 0 22 PR B R ANV »
[0030] (5) H SuperRT — & 3 RT-PCR ik #) & (F N &2 24 7D #E 47 RT-PCR
KON, YVX B I 5] ¥ O YVX-F :5° ~CCAGGTCCATCAGTCACTTCT-3"  #l YVX-R :
5" ~CTAATCTACCAGCAGTCACTTCATA-3, PCR B/ Bt % BB KL M 55°C, 35 MMEFE

[0031]  (6) RT-PCR 535, HU 51 1 ) PCR /W FH L AR RRIK L 1. 0% Cw/v) B IR BE &I
AT HLVKAS I, T v BOK /N A 692bp

[0032]  HUAKHERELE Mk 1%BSA, 0. 01M PBS pH7. 2.

[0033] AR ZME L ZY X EE CYVXO WA 7 v, B NERAIEST 1 YVX {0/ 20 4 (O3
H ] R AR B IR 1 25 (T6)) I KL 4L 7 41, 1% 5 110 2 KIS R 417 41 OIL 41 3=
SEQ. ID. No. 3) 4L 6159 M H IR, 5™ FEGS XA 73 Mg, 37 AEgmbS X A 235 Ak (A
45 poly (A KD, gahd 5 N, A 57 s B 37 s (U4 05 1 82 1 /N 5 K
1335aa, 232aa, 109aa, 68aa, 227aa. J& T YVX FEK 4, & I AN R iR IA 4040 YVX 4055
A (CP) FH Tl Kbl 5 2 Pk, 1%2 7o hi AR BER: 5 M UL JE A% IR 1 YVX )
Hhse FVHIER G (L 251 YVX R s A et 3, JF 7 A e ok e e e ., H ELTSA 24t Ay
1:16000, & BN B — 22, e TEEXT YVX AR5 88 E IR S MEBUAE, 45 G iz 55 YVX 12
PRI ZH PRy S 1 5 |3 A7 T TC-RT-PCR J5i% s BEME iR 20 ey R AR Aff b A JER S YVX IR Ll 2
FERR RSN HY YVX 5 [RIFR%E 7 1K ELTSA Fl Western blot Jy vt a] LAY 5k b MRS YVX [
VR LL 2 RE AR ARSI YVX . R AR 2 BRI 1) YVX 5 R 41741 B 2 s BB AR, 7]k YVX
5525 AR HAE FRIF 9T AR A% 75 1 DR 0 23 BURN 43 - A A B ST SR 4 O b R R
T, NIRRT MM ANR FE T T LS A

R 152 AR

[0034] & 1 & YVX [1) 5° /3" RACE HLyKk &, B :M A DNA 43 F & br#fE (0’ GeneRuler100bp
Plus DNA Ladder, Thermo Scientific Zv¥]),1 A 5" RACE f=#),2 24 3’ RACE /=4,
[0035]  [&] 2 J2& YVX [K)43 Bt PCR ™ B4 yk [%], B T <M 24 DNA 43 F & b5 (0” GeneRuler1kb
DNA Ladder, Thermo Scientific AW, 1 A YVX F B 2,2 5 YVX B 3.

[o036] & 3 & YVX [NERALE W RER.

[0037] & 4 & YVX (R HIEEIE PR 5 HoAth 4% 2 X 55 @ i AR R P i oS R I o
[0038] ¥ 5 J& YVX [{4h7c s FIAE R Hofth 8% 2 X i i @ i s AR R M b AL e R E .
[0039]  [&] 6 J& YVX [ &1 7% &5 1 55 BAI PCR 4 1§ /i vk 18], 1 A .M 4 DNA 43 F & F5 i
(0’ GeneRulerlkb DNA Ladder, Thermo Scientific 4], vk 1 ~ 3 K 3 NEE K YVX

6
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1) CP £ FHZE I #) PCR 40 o

[0040] &1 7 2 %R IL AR pET30a-YVX-CP IRV IE LUK e, B M % DNA 73 F &b
(0’ GeneRulerlkb DNA Ladder, Thermo Scientific 2v#)), kil 1 ~ 3 4 3 NEEE
F b YVX 1 CP 2 A ZE RIS pET30a-YVX-CP JFuk: R BGU1 74 o

[0041] 8 B IE YVX f) CP B E 4 4 1 8 T2 2\ i) SDS-PAGE K, Bl Myt E 4y
&= (PageRuler Unstained Protein Ladder, Thermo Scientific Z2vH]), 1 kA K
T 0 i g oS BR I) T 5 2 g 68 7 DB AR 0 B S 8 Do R DT A o

[0042] & 9 S22 FNAEALI YVX (1) CP ZE A 1 3540 8 (A 1) SDS-PAGE I, M 8 H 701
HFrAE (PageRuler Unstained Protein Ladder, Thermo Scientific %)), 1 MERA4E4L
[P 6 X His PR YVX [ CP A H A -

[0043]  [&] 10 2 YVX 2 sgFEHu iRyl e B, Bl -1 9 ey g, 2 haifehifss, 3 Ak
A F

[0044]  [&] 11 72 ACP-ELISA [, Elrh o1 2B YVX e L 5 R B s (GAERD, 2 2
ARG YVX (g ey L 25 B S AR CGAERD, 3 2 s AR MR xR (GAE
2,4 B FIREAAH] YVX-CP AN GEAERD.

[0045] & 12 J& Western blot &, B ™ M & 85 EH 4y T & i i (PageRuler Prestained
Protein Ladder,Thermo Scientific Zy#]), 1 & YVX FHPHEAE N, 2 b YVX BHTERE S, 3 0 YVX
FHPERE AL, 4 2 YVX BHPERE S, 5 2 YVX BHPHEAE L 6 24 YVX B PR A .

[0046] & 13 /& IC-RT-PCR &, &l H :M 2 DNA 4} ¥ & Fx #£ (0" GeneRuler100bp DNA
Ladder, Thermo Scientific %)), 1 A= X, 2 Jhy B H X BERRAE D, 3 BH X G
CYVX IR FE D 5 4-6 2 BEADUD BRI A IUAE b AP 6 5 KB IR i 28 ELTSA Al YVX
FHED

BAEILHEAR

[0047]  DUFATH KHATEE (Escherichia coli) #£% DH5 a F1 BL21 (DE3) pLysS B#k H A<
SR EARAT, 57 /37 RACE W F & 3 B [CN H A= dn Bl2% A 7] (Roche), PCR =4 5 2 7R 1
H Invitrogen 2y %), MR HEIE N UIEE . PCR Mix 22 B Thermo A .

[0048]  —. YVX [4x KIERIALF 41 1) oo

[0049] 1. LYVX [ 37 ¥ii 4] v

[0050] 2 47 %% 3% 2H v P2 I 7 AT 1K YVX 1P 41, B vk BLRD YVX3” poly (A) Kum. i A
oligo(dT) f] cDNA 5 —4E4 519 NIT (57 ~GACCACGCGTATCGATGTCGAC(T) .V-3", LJF 4
7 SEQ. ID. No. 4, &t IE 54 YVX-3" -1F

[0051] (5’ =TTGCTCGTCGTTCTCTGGCTGC-3", W.J¥41)%% SEQ. ID. No. 5) HlI YVX-3’ —2F

[0052] (5’ —CCTCCTGCTAACTGGTCTGCTCTC-3”, W.J¥ %1% SEQ. ID. No. 6), [ [f] 54 N1
[0053] (5’ —GACCACGCGTATCGATGTCGAC-3’, W.J¥ %13 SEQ. ID. No. 7, KA & 240, ) A
57 /3" RACE 3571 #5 (Roche )& YVX FLIKIZH 1 37 3 cDNA. £F 20 1 1 K AR RPN 7o 1
ddH,0 (RNase—Free) ,4 1 1 ] 5XcDNA synthesis buffer,lu 1l NIT 5[4 C10uM),5u 12k
FEWLIZG A RNA (lug) Ffl2u 1 dANTP (10mM), 11 1 Transcriptor Reverse Transcriptase
(Roche 7)), V%], 55°C N 60 4380, SR JGAE 85°C M. 5 3 BI85 /g g » AR %

7



CON 103543264 A i BB 5/8 7

AT —BE cDNA GBI, A IE 171549 YVX=3" —1F Ff a5 49 N1 147 55— K PCR, 5 LA
IR PCR P~ FE 100 £5 A, UL YVX-3" —2F FI N1 5| W4T 56 — Ik PCR, 13 3—4%
R S P R TR OR /N A 489bp 17 DNA B (] 1, ¥kiE 2D« FJH pCR2. 1PCR =4 5 A5 &
(Invitrogen A ) Wl 3” RACE PCR =¥, EFERMNAAR N :1ul PCR=H), 21 15X &
FEWE Buffer, 1 u 1 pCR2. lvector,5u 1 ddH,0 F1 L u 1 TADNA ¥ERERG . 8 SN IRAE R
B, XN 30 80 E T4 B coli DHS a JAZZS4NHE, IR AT FEINA 100 1 g/L R R E
Z.10u L IPTG (24mg/mL) F120 1 L X-Gal (20mg/mL) [ LA 353538 [, 37°CH59% 18 /M.
POE A R AR BUTORL, 3 EcoR 1 RIS, Phik 3 /BT % (A 110 BH M ve B AT 7
FIIN 52 , K FE L TR Ay 4 4 pCR-YVX-3.

[0054] 1.2YVX [ 5" ¥ cDNA [ 5a 5

[0055]  HR¥E =i = 3RAF 0 YVX 541, ek R 514 YVX-5" 1R (5" ~TGATGGGTGTTT
GAAGTAAGCCTCTG-3” , ILJ%%13% SEQ. ID. No. 8)FH YVX-5’ 2R (5’ ~TCTGATATGTATGCCACGGGTG
TTTG-3", W.J5 412 SEQ. ID. No. 9). #JH] 5” /37 RACE iR £ (Roche) & % YVX ] 57 i )
cDNA :AE20 0 | I RNVAERZRFIIAN T 1 ddH,0,4 1 1 HJ cDNA synthesis buffer,2u 1 dNTP
(10mD, 11 YVX-5" —1IR(10uM),5u 1 2K 1125 S RNA (1ug) Fl 1ul Transcriptor
Reverse Transcriptase, #&72],55°C N 60 43480, SRIGAE 85°C e V. b 7 B Adi 4% S Ui o
RN EEH G , FH PCR =4 afidk ik 37 & (Roche B h &AL S —8E cDNA 7=4). B 191 1 &fifk
(55— % cDNA 7240, TN 2. 51 110 X Reaction Buffer, 2mM dATP, #3214 42 B0, T
94°C [ N 3 b, SERIE ToK o R, A Lo 1 Kig# ¥ E Terminal Transferase
(Roche A7), BRIRSIFFE T 37°C RV 20 7380, ARG LE 70°C M. 10 73 Bh AME R i
B iG. B snl &y AREH cDNAPE B, A Tu 1 5[ NIT (10pM, 1wl
YVX-5" =1R (10 uM),1n 1 dNTP (10mM),51u 110X Reaction Buffer,0.5un 1 Tag DNA
Polymerase (5U/n 1)1 36.51 1 ddH,0, ZEAT 45—k PCR, # LASE— X PCR 7~ #)#% 100 £
B, BLYVX-5" —2R (10w M) FINL (10w M) 5| 347 55 — ¥k PCR, 3™ 14— 4545 S 1k
PR /N A 541bp 17 (Bl 1, 9KIE 1). A H pCR2. 1PCR 7 4 5o B i ) & (Invitrogen 24
FDTEIE 5 RACE PCR P4, Y3 RNVAKZE A 1 1 5EE PCR =4, 2 u 15X iE4% R Buffer,
1n1 pCR2. lvector,5u 1 ddH20 Fl 1w 1 TADNA EB:MG. 48 R NV EAE SIEICE, RV 30
PG THAL E. coli DHS a [BSZZASNML, MRARAEINA 1001 g/L IR FHHEZR 100 L
IPTG (24mg/mL) A1 201 L X-Gal (20mg/mL) [ LA 5575k I, 37°CE9% 18 /pit. BRELA
BT BUTCRE, 7 BcoR 1 BV 45, Phitk 3 A% 52 1L 1 PH M 7e B 10047 e 51 52 , o 541
JEURL A 44 A pCR-YVX-5.

[0056] 1.3 be il e ik v 2 = 0 45 SR

[0057] 43 J HKHL 37 —cDNA Jv Bt FH 57 —cDNA v B 1#) 3 4> vd [ 1E 47 7 90 I 52, 3R A5
B R o 7 B A (8 Do MR IRAT 15 50 B0 P51« 1E [ 5| 4 YVX-268F
(5’ ~ACATACCCATGCCGCCTGTAAAG-3", WL /i %1 % SEQ. ID. No. 10) 1 J 1] 8] 4 YVX-3446R
(5’ ~GCATTGCTCCGTCCTGAGATTGAT-3", W, J& %1 % SEQ. ID. No. 11) 5 IE ] 5| 4 YVX-3277F
(5’ ~CGTCCGCCGTCGAAGTTCAA-3”, . J¥ % % SEQ. ID.No. 12) F J [ 5| 4 YVX-5824R
(5’ ~CACGCTCAATCTCTGTAGGCTCTC-3” , WL/F 413 SEQ. ID. No. 13D, THHH PCR 4714 F Bt K /M4y
24 3179bp F1 2771bpe LA 3”7 RACE (1) cDNA S ARAR , 43 i FHIZX %5 5 |9 105 4T PCR & 14 3R 15

8



CON 103543264 A i BB 6/8 7T

TR/ B R B (B 2D, 73 3 sl 22 pCR2. 1vector FFHEHN 3 A selE2EAT I .

[0058]  dHijd 3’ RACE.5" RACE 173 Bt vo [ il v e 4 e A3 A7 6139nt 1 YVX [ Kk
ERIZ0 741 (WL 4138 SEQ. ID. No. 3D, 28 45 Ra 3k P R [R5 e 1) Lu & 4347, R IR 2t 5 A5
BEA, DN EHIEEZ B E A (replicase polyprotein, WEA# SEQ. ID. No. 18), =
FERHEE A | (triple gene block proteinl, W 7413 SEQ. ID. No. 19), = HEIEHF X & H
2 (triple gene block protein2, WL.JE#13 SEQ. ID. No. 20), = EIEF X & H 3 (triple
gene block protein3, W.JF#1Z& SEQ. ID. No. 21)F14} 5585 (coat protein, WLJF41)3 SEQ.
ID. No. 1) (& 3),

[0059]  FEHL A il £ 5 RIS e B AR R BT A1), FH MEGA4. O A AR B R
G . IR I IR, 1% EE 5 Nerine virus X 7E#HE SRS (K 4 fE
5o . YVXWEESPSEER IR IZ R IE X £ se DL &

[0060] 2. 1YVX #}5 8K H A 1 vl

[oo61]  HR¥E CLFRAF I YVX [ CP JE NP A v — AR R 5 |9 < 1E W 514 YVX-CP-F (3’ -
CCCGAATTCATGATTGAAAGTATGTCTACACC—5" , WLJF%413% SEQ. ID. No. 14, 2 57 s EcoR 1
YIRT £D, R 514 YVX-CP-R (3’ =TTTGTCGACTTAAGGTTCAGGCAAGTTGAG-5", , WL/F 513 SEQ.
ID. No. 15, 5 s i Sal T EGUIM £, THHEF =44 T71bp . 28 RT-PCR, 3453 K /N2 750bp 1)
YVX [f) CP 25K 7 B (B 6) . ¥ i~ W) vl 22 pUC19, #%8E pUCT9-YVX—CP, #4L E. coli DH5 a
2SN . BREL 3 ANPHME e I 7>, 45 SR 2B pUC19-YVX-CP A8 YVX [#] CP JE A ) 56
J¥%1. BLASTX HLXI4E SRR, 55 YVX () CP [AIYE M % 1 1¥) 4 Nerine virus X [{) CP (46%),
H.Ik K White clover mosaic virus [ CP (44%),

[o062] 2.2 HR A5 FRIE LAl

[0063]  fH EcoR Tl Sal I XL Y] pUCLO-YVX—CP J5i i, 25 it e o UK 43 B9, [3] e YVX ()
CP v B (B8 7D IF v B &2 JU 1% 3R 18 804 pET30a, #4) 7 I 1% 3K 1K JiURL pET30a-YVX-CP.
pET30a-YVX—CP #4k E. coli BL21 (DE3) pLysS %57 240 i, F PCR XL 7] 75 1550 06 BH 12k 7
W o BREUHH 52 75 1K) & pET30a—YVX—CP 1] BL21 (DE3) pLysS S B 7%, At T 1omL & 50 1 g/
L RIABFE RN LB 85955k, 3STCRG I TR . 12 1:100 (¥ Lu b ok 5 85 77 16 B A\ 2
200mL B 5 25 1 g/L RV R LB BEFREEA, 3STCHRIELEFESE 0Dge=0. 4 ~ 0. 6. A
2R BE 0. 5mM [ TPTG, T 20°C, 160rpm 5% K5 7715 5314 5ho B DU B AK, H 1/20 B35
PRFR I 240 i B 22 pP i (50mM NaH2P04, 300mM NaCl, 10mM Imidazole, 10mM B -ME, pHS. 0)
AT VR, ARG AT S A o B0 Je b & BB RIUTE 43 kAT SDS-PAGE 43 #7, i 52
AR AN ERIE (B 8). HI Ni-NTA B IF (QTAgen 2 7)) Xof A 5 I8 A A F4) 400 L 03
WHEAT YVX-CP B A RISER 44k . SDS-PAGE ¥l &7, SEAZEAL 5 1) YVX-CP B 4 —4%
W, 2N 35kDa (B 9),

[0064] 2.3 Z yulEHLIANE S E

[0065] s FH AR AHTVE 22 K% (2 FD. Fi g R £ H IS 1E A M . B aifb)s
MEHE A 2mLGE WA Ing/mL), R KT 2 fFSHE R 22 KAk, LU 2 4
IS — IR, i 4 IR HIRBRZEIMAS EASERNH KE2ER, B 3 RImASEA
LR IFRASE R RIRINERGTE 7 KI5, ORI, 43 B 1035, B HPURERENT, 13
BAifb £ T HUAR . LURAZ RN YVX CP iR, 48 ELISA VI 5 , 44k )5 i % sa 4t

9
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R A 1:16000 (B 10D,

[oo66] = FL T YVX 4h5eiR H 2 s BTN 7 2

[0067] 3.1 [E)EEHLIRAUPE ELISA (ACP-ELISA) J7 vk 25

[0068]  ACP-ELISA J7 VR4 D18 .

[0069]  C1DA] ImL i J5UELHE 2% PG IS 0. 1g #E L 25388 -, 9000rpm &0 Smin, B _E i
RRE 20 £, M 100 1 1/ FLINMN ELTSA AR s Jsk YVX [RITEE Ly 245995 Sk BF 14 %o R, A 4k
- BT, 37T°CHFE 2h ;

[0070] (2) HJ 200m 1 PBST (3.2mM Na,HPO,,0.5mM KH,PO,, 1. 3mM KC1,135mM NaCl,
0. 05%Tween20, pH7. 4) YEEE MR JE , FH 5% Wil @0k & 1 30min ;

[0071] (3D A 2001 1 PBST HE¥MIR)G » BASFLH N BT ARR R 2 i 3% 8 1:8000 3
B YVX 2 ek, 100 1/ §L, 37CHFE 1h siERIFH 3h;

[0072] (4D H 200w 1 PBST RIS » BEASFL A ML U6 R 3000 i FRIBRAR I 4
AL (HRP) FRACHISEDTHR 186 4544 (Abmart AT, 1000 1/ fL, EiRIEE 1h;

[0073]  (5) H 2001 1 PBST ik —kJa, H TMB Ji) & (ol & (Be el =) 3T B
6 (B 1D, ZHIRECIFE 25-30min, V) 2850, SFLA A 50 1 10. 5M H,S0, 211 &
o, BUIN I (=) A8 Ry s v, 37 R R RR AR Y 0,5, FOEL, BA5 B OD {H LA (P/ND KT
2.1 MFAME

[0074] . 1, PBST % 3.2mM Na,HPO,,0.5mM KH,PO,,1.3mM KCI,135mM NaCl,
0. 05%Tween20, pH7. 4 ;P Ji A4 22 Ik ik R 326 % 3 9 ( 30mM ik PR — ik I S 4 2 1 ViR »
pHI. 6) sHL A REZE Mk 1%BSA, 0. 01M PBS pH7. 2.

[0075] 3.2 #HARIEEE (Western blot) JyyEfar il £

[0076]  #EAE LR -

[0077] (1) FH TCA/ PABIUTHE v BCR FHAE ) £ 1 T B BCRn)  (Re  tHEAD A =)D 2 HE L
2R AR, H Bradford vARHT 8 2 FUE &, IS A BUK N 2mg/mL

[0078]  (2) il & &5 I HLIKEEIR , AT SDS-PAGE ;

[0079]  (3) T XEH  HLIKE A F B IR 225 18 KN, FH R 92 i P, Smin X 3
W TSk I 5 IR (B RE /N () i 45 F0 PVDF i, B ARV Y Imin 5, 16 N6 5 42 i o
10min s #E R E NN 2 _EARK AL BHAR BRI <3 |2 3mm JE4K. PVDF . 53 2 3mm 34K,
R PRI I, AR IS PVDF JEORSHfNT 55, B — 5 2B <, sa i BRI AR 2 J B 1d
HLYE, THIL ImA/em®, #6821, 5h, # R 45 05 , Wi T A JR I

[0080]  (4) % [ M : A 0.01IM PBS (3.2mM Na,HPO,,0.5mM KH,PO,, 1. 3mM KCI,135mM
NaCl, pH7. 4) PEJEL, Imin s SIS PR (5% Mt g 40K B 3%BSAD, SR B 1 ~ 2h 578 AV
FH0.01M PBST ¥, 5min X 3 IX s T FHBUARRE 22 i i #2 B 1:5000 #RE) YVX ) CP £
SRR (B, FIEIEE 2h 5 4°CHUCE 12h LA E PRI, UL 1%BSA BUR—HT, His
BRESCIG A ;37 —Hi 1%BSA, FH 0. 01M PBST 73 B ¥EMEL, Smin X 4% 5 I0 A FH BN BEL%
MBS 1000 £ (A I BE IR B (APD Fricd i Edif 1e6 G564 (ZH0, “PAa#E3h, % 2h ;
FE 90, H 0. 01IM PBST $EMR, 5Smin X4 K s I BCIP/NBT (9, 8 4 H B4 B N XY
AR R (K] 12) 5

[0081]  JHrp, #EESEphy Ay 25mM Tris, 192mM glycine, 0. 01%SDS, 20%methanol, pHS. 3 ;

10
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0. 01M PBS %45 3. 2mM Na,HPO,,0. 5mM KH,PO,, 1. 3mM KC1, 135mM NaCl, pH7. 4 ;3 IV K 5%
Jt H 40 BY 3%BSA

[0082] 3.3 FH Ayt 3 s I S SR A U . CTC-RT-PCR) 7 V248 s £

[0083]  IC-RT-PCR J7 VR4 D18

[0084] (1) HIPUIAMRE R4 IR 1:8000 FikE YVX £ e B Hiik, £ 1. 5mL il B0
AN 100w 1 ABELFRIPTIR, 37T°CHEE 1h BUERIFHE 3h;

[0085]  (2)4UELLIZE I 52 2%PVP 1 0. 02M PBS Hff BS 28 phii 42 5 B AR L 0. 2% (w/v)
TNFER A, WF B Ry A9 28, W N 1. BmL B0, 9000rpm 5.0 10min ;

[0086]  (3) ¥ ZER (L) shAFEEFHUARN 1. 5mL &0 F PBST JEM K, A 200w 1 5§
COVEUF R EIEW, 37°C /K 3h, LIRS 5 8 ¥ B 00 e e M B T 08 P BE |
(PR

[0087]  (4) #&ZFMiT, PBST ¥k 3 ¥, DEPC /K¥E 1 K, VA B O£ BB RA ;
[0088]  (5) A SuperRT —k RT-PCR 56 (B A HH 20 24 w)D #2 H Ui B 34T RT-PCR &
N, YVX K 5144 YVX-F :5” —~CCAGGTCCATCAGTCACTTCT-3" (MWLJF %13 SEQ. ID. No. 16) Fll
YVX-R :5” ~CTAATCTACCAGCAGTCACTTCATA-3" (WLJ¢41)3 SEQ. ID. No. 17, PCR Ffr Bt X B IB K
RE R 55°C, 35 MBS

[0089]  (6) RT-PCR &5 5, HU 51 1 ) PCR /9 I L AR R AL 1. 0% (w/v) B IR BE &K
AT FLUKAS I, T v BOR /N A 692bp (] 13D

[0090] b, HUARREZE M A 1%BSA, 0. 01M PBS pH7. 2,

11
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ool %

1/18 T

[0001]

oA &

[0002]

<110>

<120>

<160>

170>

216>

211>

<212>

213>

<4002

NP

SEQUENCE LISTING

ML 2 X E N 2 LR A A A

21

Patentln version

Yam virus X

1

Met Ser Thr Pro Gly Pro

1
Ala

Ala

Met
65

Ser

Sér

5

3.3

Thr Val

Asp Ala Ala Phe Lys Ala Ser

Ser

Tyr

Tle

Leu

Lvs

20
Asn Ala Ala Ser
35

Ser Pro Glu Ser

Phe Thr lei Trp

70

Leu Ala Ile Asp
85

Lys Ala Val Leu

Ile Pro
40

Asn Ala

25

Arg Ala

Ile Ala

Ser Gly

Thr Ser Thr
10

Val Ala Pro

25

Ser Met Ala

Val Ala Ser

Ala Gly Val

75

Arg His Cys
90

Val Ala Asn

12

Ser

Lys

Asp

Pro

60

Pro

Ala

Phe

Ala

Val

Leu

15

Ser

Glu

Asp

Val

Thy

Gln

30

Lys

Gln

Gln

Val

Glu

Ala Arg

15

Phe Asn

Leu 1le

Ile Asp

Tyr Leu

80

Gly Ser

Asp Thr



CN 103543264 A

2/18 11

[0003]

Thr Glu Gly

115

Ile Lys Thr
130

Val

Val Trp

145
Ser

Asn Trp

Asp Phe Phe

Val Arg Glu
195

Arg Leu Thr

210

Leu Leu

Ser

225

210> 2
L1 771
212>

213>

DNA

Yam

<400> 2

ccogaattea
accgetegeg
tcaaatgegg
tecgaatgceg
ggtgttectg

gttggatcat

100
Thr Gly

Val Val

Asn Met

Ser

Pro

Leu

Leu

120
Leu Arg
135

Asn Asp

150

Ala Leu

165
Asp Ala
180
Pro Thr

Leu Thr

virus X

tgattgaaag
ctgatgetge
cttecaattec

tegegteace

aacagtacct

cagagaaage

Glu

Tle

Glu

Arg

Tyr Lysg

Asp His

Ile Glu
200
Arg Ala

215

tatgtetaca
ttttaaggee
ttectatggce
aageccaaata
ttedactettt

tgtettatet

Val Ala Arg

Gln

Pro

Glu

Arg

105

Arg

Phe Cys

Glu Asn
155
Gl
170
Ala Ala

Ser

Val Ala

Glu Ser

ceaggteeat
teagttgete
gatttgaaac
gagatgatet
getattgata

ggegttgeaa

13

Ser

Arg

140

Pro

Lysg

Leu

Hisg

Gl
220

Leu

125

Ty

Thr

Phe

Gln

Ala
205

Asp

110

Ala Ala Tle
Tyr Ala Arg
Pro Pro Ala
160
Ala Ala Phe
175
Met Pro Leu
190
Thr Gln Thr

Arg Lyvs Ser

gcagteacttc
ceanagttaa
ttataaagta
tcacactttg
ttgecegeea

actttgtaga

tgcttcagee
atttgatgtt
cteteccgaa
gegegetgee
ttgtgcggat

agacactaat

60
120
180
240
300
360
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A

gaagggacty gttcattagt tgetecgtegt tetetggety caataatcaa aacagtcgty 420
cctetgagac aattttgteg ttattacgea cgtgttegttt ggaacatget taatgaccea 480
gagaacceca cacctecage caattggtea getcetegaat atasagatga gagtaagttt 540
gctgeatttg acttettiga tgetattgat cacactgeag cattacaaat gecacttatt 600
cgagageeea cggaaatiga gegtgtagee cacgegacace agacecagatt gactttaaca 660
agacgagecaa aagagtctgg gaatgeatcet gtagtttett atgaagtgac tgetggtaga 720
ttaggtaaat cacctggeet ceteaacttyg ectgaacett aagtcgacaa a 771
210> 3
211> 6139
<212> DM
<213> Yam wirus X
400> 3
getetteega tectccaagat cgageagatc gagtcaagat aagaccgage gtegctaaaa 60
ccaaggtete atcatgtete aagtaaatge cgttttggaa cgactaaceg actcetetgt 120
tagagctgtt ctacaagagg aagecdtaceg taatattagg ccetatattag ctaasagetag 180
agetgtaamat ccttatglac aaactagtaa cteagetgac gttctagaga aattaggtat 210
cetcactaac ccatacaata tcaatgtaca tacccatgec gectgtaaag ctatagagaa 300
tagactacta gaaattcteg gttctatatt gecccaaage ccagttacet ttettttcet 360
taaacgaagt aaattgggga tgatgeatcg tgatccgaac aaaaacegag atttetttta 420
taatcagecat ttagagecte gagatctate tagatatgee ttcgaggatg tatataaaac 480
aatcccteag atceaasacac cegtgecata catatcagae acattacact tttgeggaace 540
agaagatett tgttgcatet ttagatcaaa cccaatgeta gacacaettt atgecacatt 600
agtactacec ccagaggett acttcaaaca c¢ecatcaget gageécteatt tatatcaaat 660
tagttataat tatggtggat teecaatacat cecetgggegt catggtggag gttoctacea 720
tcatgaatte aaaagtetcc aatggttgea atatggaaaa cttecattatt cctatcaaca 780
acgtagacac tacatcacat gecadatgat tgaaagteta sgtgocadce atttattegt 840
tttecaacgt ggagattiga teactecacy tgttegeste ttoamagetyg atgagtttot 900
cteattgeea aaaattttct cgeeatetga caagaattge teaagaccaa ttaagaaaat 960

[0004]
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A
ttttgcaatg caaatgctee tatacattaa atccataaag agtecettctg aaagagacat 1020
ttatgegaaa ataagacaac teatccaaac acacaaactt gatgaattcg acccgeaaga 1080
aattgtgeat atagecaatt atttttactt tatatcccaa ctttcatcaa taaattceta 1140
tecaagagett ctatcetgtt cotggticaa gaaaadcatg tggtacccag ttegtgactg 1200
gattegtcaat cgatgggaaa acactttegg gatgagagaa tttgeacaat tactcaaage 1260
tttagaatgg gagactttta cttattccat tgaagtgagg gaatatcgga atcaacatca 1320
catatacaat cccaacttag gtcacatttg ggatttgeet gotgaceaaa ctgagaataa 1380
gggtotteat ttattcaaaa atgtgetaga gggtetacea gecacgeaaa casaaataga 1440
tgttgttgaa gagtgtaaag ctcacgacga geagatggag agaatttttg aaaactcaaa 1500
cagactcgat gagcttaaac aacttccatg gttttcatgg ttaasaaattc tcaacgetge 1560
teottttaay ggteaccaag ageaatttaa cccanatgat catteactaa tttgtecaast 1620
ttctpacate aatacattge cdaaagttega aggtttettt aatctatttg asgaagtecece 1680
gatgaaatta atcaatatat tatgtgatege acatcgeage cctatcaaag taaattttga 1740
ccatcacaga getageatet atgeatccogd tgttaaaaat cacagaatte gagcacattt 1800
aaaacaaatg tccactgett ggaaagctga gttetetttg cgttgtgage aggacgacgt 1860
ctectttatac acttetgtega tteacggege tggtggatea ggtaaatcca acttgataca 1920
aaacttcatg cgatcactte cacgeaattc tgaactttgt actgttgtte ttecgacaaa 1980
tgagttgegt attgactgge agtcetaaagt gecactgetg aaccgeactt gttttaaaac 2040
ttttgagaaa getttagtece agpggttateg tecagtagta atatttgatg attacageaa 2100
getaccaget ggttgeattg aagctecatat catgacacat ccaaatattg agttggtgat 2160
actaactggt gattcaagge aatcattcca tcatgaaagt aacactgaag cgetaatcac — 2220
tecacctteca ccagetactg aaatttacte cecacattgt cgatattate tcaatgegac 2280
acatagaaat aggaaagatt tgegctaatat tttggpagtt tattetgaag ttgaagggac 2340
cactacaate actatgteat egeaaataca acaaggeata ceaatittat gteottecae 2400
tgttaadaaa gactcactaa atgatttagg gaggtcatdée atgacatacg ctggttgeca 2460
aggattance getaagaaaa tteaaattet tttggacact ascacttace tatgttcaaa  2h20
taatgtgatg tacacagcat tatcaagage tegttgactca atteatttta tcaacactgg 2580
accgaattea caggaatact ggactaadct tpacgetact ccatacctaa asacttttet 2640
ggagttattt cggegaggapga datttaatga tgtgattett gaggaacctg ttgttaatga 2700
accaccacea cetcaaacac atttacotet ggataatgea cacattttge ttgataaaat 2760

[0005]
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A
gatcgaggaa caaggagaaa aatatgacag agagetgttt gecatectcat ctggacatac 2820
caactgtata caaactaacg atcctgttet acadgatttte caacatcage adgcacgtga 2880
tgaaactete ttttggaaga caatggacgt gagagttaac aattccactce caattaagaa 2940
tgaaatagaa tttgttetta agaaagacat tggagatatt ctgttettaa attatcagea 3000
tgetatgaat cttccanagg ageccattee tittgatasa gacetttgega cegegtecge 3060
cgtegaagtt caaaacaaat acttggaaaa acccattecat getttaatta atgcaaattt 3120
aagacaatece cctgatttty atgetgaggs gatcatgata tttttgaagt cacaatgggt 3180
taagaaaaca gaaasaactce geatteotoaa egttasacece ggacaasacca tagetgettt 3240
tatgcaagaa acagtcatgt tgtacggaac tatggegege tacatgegaa agatgaggaa 3300
ceggtacaac ccaaggaatg ttttcatcaa ctgtgaaaag aatceggaag aactcteate 3360
etttatcaaa gacteatgea actttaacaa tagtgcacat tcaaatgatt ttacagectt 3420
tgatcaatet caggacggag cdatgetcca atttgaagta attaaggoca aacatcattg 3480
cattectgaa ccecataattg aaggatatat acatttasaa actcatgeca aaatatteac 3540
tegaacatta gecaattatega ggttgactes tgaggeaccg actittgace ccaacactga 3600
atgtgcecata gettaccatt tcaccaaata tcatcacaat ccaaatgact catatttatt — 3660
cgetggtgat gatteggeca tggataacaa accaattgtt aaaatttett ttgacaagtt 3720
atettccaga ttgaagttaa ctgetaaaga aaaaatatac aagecaaaaac caggtgatta 3780
tgetgaattt tgtgggaatt taattactce cegetgggett attasatcte cacttaaatt 3810
atatgcatca cttgaactgg cegagagaac tggtaatatt asasattgeg ttaaatctta 3900
tgetgaggae tgctetttag catacaaget tggtgatgac atteataaca ttettaacac 3960
cgaagaaatg atctaccatc aategactgt taggaaatta gttaasacatc atcaatcaga 4020
ggtectacaa ccagggttaa gttetcatga ctetgatttt gacatagacc acgetttctg 4080
atgteteata gactaattea cttattaact ttasadetitt ctaggacett agtaccactg 4140
acttttccaa ttgttgttca tgeagttgee ggageteggta aaactacttt cttaaataae 4200
ctgettgtte acccaattta cgaaattgto agettgaatg atttgactag dgctaaaatt 4260
cacggaaatt ctateaagae ttettttage tetgaasaggt ctgaacgtgt getecatteta 1320
gacgaatace tgcaatttga cgaggagace atctcaaaag cacaattcat tttctetgat 4380
ccatatoaat cagettgtcea accacgactt gedcacttes ctigeadcca adctcaasagg 4440
tttggtaate aaactgetga attettacge aagttgaact ttgatgtegt tteagataaa 4500
attgatgaat tasagtttgg tcatctettc aattetgaac tttetggcac agtecattgga 4560

[0006]
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tactcacegg aggtgtgtega attgetttea geteattety tteaatitet tegaaccttge 4620
cgeaccptees gattgacttt caacaaagte actotegtte teaacacttc gaatettgat 4680
gatattecett cacacattet gtacateage ttaacacgte atategagag tattttaatt 4740
ttaactcetg atgeetetta cteetecace agattdataaa caagtttace ttgtttttgt 4800
gettpgttte agtgtgectt taggttgtta cattetgact agatetacte tgecteacgt 4860
gggagataac ttgcattcet taccccatgg tggeacttat getgatggta ccaagaggat 4920
aatttaccat agacettecag gacegttgea atcacacgge aacaacttca tteetctagg 4980
tottetecte ttegetgatat tecteatota tgtetecget actaategec acaggegtgt  H040
tagttocact tgttatgtat gtgtgectee tgegaattga aagcactceca tgtataatca 5100
gaattacagg agaatcaata accatatett ettgeaacal cacgectgaa ctactacaag 5160
ctgtacaate tetccaaceg ctteatatag acgggttaag tittettaat aattgaaagt 5220
atgtctacge caggtccaac agtcacttce acttcageta ctgcecgage tgatgecget 5280
tttaaggctt cagttgetece caaggttcaa tttaatgett caasatgeage ctecaattect 5340
tetatggets atttgaaget tattasatac tcotectgaat caaatgeggt cgegtcacca 5400
agccaaatag acatgatttt tacactgtge cgegetgetg gtegtteccga acagtatett 5460
tcacttttag caattgatat tgetcgecac tgegeggatg ttggeteate taagaaagea 5520
gttttatety gagttgecaa cttegtggaa gatactactyg aaggaacagg ttcactagtt 5580
getegtegtt ctetggetge tattatcaag acggtegtee ctitaagaca attttgeegt 5610
tattatgcac gtgtegtetg gaacatgett aacgateegg agaaccecac geetectget 5700
aactggtetg ctotegagta caaggaagag agtaagttte cogetttega tttettegat 5760
gegatcgate acacagegge actecaaatg ccactegtac gagagectac agagattgag 5820
cgtgttgeac acgcaactca gaccagatta acattaacaa gacgagecaag agagtetgga 5880
gatcggdaga geagtetett atpaasteac tgctgetaga ttaggtadgat cacetgecet 5940
ccteaactty cetgadectt aataaaccee atttcanage gttagaatet tggettgeat 6000
acectactaa tagtatgecce tgggettege teattgatga cattgtttca caactttgtt 6060
ggteateaat tattteaaag ttgtttochbg ceatagtaaa cttasgeact taggaagaag 6120
ttttcaataa attttettt 6139
210> 4

<Z11> 24

[0007]
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<212> DNA
213> ATFA

400> 4

gaccacgegt ategatgteg actttttttt tttttttttv 40

210> 5

211> 22

<212> DNA
213> ANLFH)

100> 5

ttectegteg ttetetopet ge 22

210> 6
211> 24
<212> DNA
213> A4

400> 6

cetectgeta actggtetge tete 24

210> 7

211> 22

<212> DNA
213> ANIFFA

400> 7

gaccacgegt atcgatgteg ac 22
[0008]
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[0009]

210>
21>
212>
AR

<400>

8
26

DNA
ANLFP7

8

tgatggategt ttgaagtaag cetety

210>
Q211>
212>
213>

9

26

DNA
AT

400> 9

tetgatatgt atgccacggg tgtttg

<2107
211>
212>
213>

<400>

10

23

DNA
NP3

10

acatacccat gecgectgta aag

<210%
211>
212>
213>

<400>

11
24
DNA

A4

11

19

26

26
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[0010]

geattgetee gtectgagat tgat

210>
ARP
212>
213>

400>

12

20

DNA
NI

12

cgtecgecgt cgaagttcaa

<2107
211>
212>
213>

<400>

13

24

DNA
NP5

13

cacgetcaat ctetgtagge tete

<210>
L1
212>
213>

<400>

14
32

DNA
N7

14

g¢cgaattea tgattgaaag tatgtetaca c¢c

<210>
211>
<2125
213>

30
DNA
N3

20

24

20

24

32
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<400> 15

tttgtegact taaggttcag geaagttigag 30

210> 16

Wity 21

<212> DM
213> ANTF%)

400> 16

ccaggteceat cagteactte t 21

210> 17
211> 25
<212> DNA
213> ANTJP4

<400> 17

ctaatctace agcagteaet tcata 25

<210> 18
211> 1335
212> PRT

<213» Yam virus X

400> 18
Met Ser GIn Val Asn Ala Val leu Glu Arg lLeu Thr Asp Ser Ser Val
1 5 10 15
Arg Ala Val Leu Gln Glu Glu Ala Tyr Arg Asn Ile Arg Pro Ile Leu
20 25 30
Ala Lys Ala Arg Ala Val Asn Pro Tyr Val Gln Thr Ser Asn Ser Ala
[0011]
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35 40 45
Asp Val Leu Glu Lys Leu Gly Ile Leu Thr Asn Pro Tyr Asn ITle Asn
50 55 60
Val Ilis Thr llis Ala Ala Cys Lys Ala Ile Glu Asn Arg Leu Leu Glu
65 70 h 80
Ile Leu Gly Ser Ile Leu Pro Gln Ser Pro Val Thr Phe Leu Phe Leu
85 90 95
Lys Arg Ser Lys Leu Gly Met Met Hig Arg Asp Pro Asn Lys Asn Arg
100 105 110
Asp Phe Phe Tyr Asn Gln His Leu Glu Pro Arg 4&sp Leu Ser Arg Tyr
115 120 125
Ala Phe Glu Asp Val Tyr Lys Thr Ile Pro Gln Ile Gln Thr Pro Val
130 135 140
Ala Tyvr 1le Ser Asp Thr Leu His Phe Trp Glu Pro Glu Asp Leu Cys
145 150 1565 160
Cys lle Phe Arg Ser Asn Pro Met Leu Asp Thr Leu Tyr Ala Thr Leu
165 170 175
Val Leu Pro Pro Glu Ala Tyr Phe Lys His Pro Ser Ala Glu Pro His
180 185 190
Leu Tyr Gln Ile Ser Tyr Asn Tyr Gly Gly Phe Gln Tyr Ile Pro Gly
195 200 205
Gly His Gly Gly Gly Ser Tyr His His Glu Phe Lys Ser Leu Gln Trp
210 215 220
Leu Glu Tyr Gly Lys Leu His Tyr Ser Tyr Gln Gln Arg Arg His Tyr
225 230 235 240
Tle Tht Cys Gln Met Tle Glu Ser Leu Gly Ala Asn His Teu Phe Val

Phe Gln Arg Gly Asp Leu Ile Thr Pro Arg Val Arg Val Phe Lys Ala
260 265 270
Asp Glu Phe Val Ser Leu Pro Lys Ile Phe Ser Pro Ser Asp Lvs Asn
[0012]
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[0013]

Cys

Ile

30b

Arg

Tle

Tle

Met

Phe

385

Thr

Tle

Thr

Pro

Asp

465

leu

Gly

Ile

Ser

290

Lys

Gln

Val

Asn

Trp

370

Gly

Phe

Ty

Glu

Ala

450
Glu

Phe

Cys

275

Arg Pro

Ser Ile

Leu Ile

His Tle

340
Ser Tyr
355

Tyr Pro

Met Arg

Thr Tyr

Asn Pro

420

Asn Lys

435

Thr Gln

Gln Met

s Gln Teu

Lys Gly
500
Pro Tle

Ile

Lys

Gln

325

Ala

Gln

Val

Glu

Ser

405

Asn

Gly

Thr

Glu

Pra

485

Asp

Ser

Lys

Ser

310

Thr

Asn

Glu

Arg |

Phe |

390
Ile

lieu

Val

Lys

Arg

470

Trp

Gln

Asp

Lys

Pro

His

Ty

Leu

Glu

Gly

Asp

Ile

455

Tle

Phe

Glu

Ile

280
Ile

Ser

Lys

Phe

Leu

360

Trp

Gln

Val

Hisg

Leu

440

Asp

Phe

Ser

Gln

Asn

Phe

Glu

Leu

Tyr

345

Ser

Tle

Leu

Arg

Tle

425

Phe

Val

Glu

Ala

Arg

Asp

330

Phe

Cys

Val

Leu

Glu

410

Trp

Lys

Val

Asn

Leu

490

Asn

Leu

23

Met

Asp

315

Glu

Ile

Ser

Asn

Lys

395

Tyr

Asp

Asn

Glu

Ser

475

Lys

Pro

Pro

Gln

300

Ile

Phe

Ser

Trp

Arg

380

Ala

Arg

leu

Val

Glu

460

Asn

Tle

Asn

Lyg

Asp

Gln

Phe
365

Trp G

Leu

Asn

Pro

Leu

445

Cys

Arg

Leu

Asp

Val

Leu

Ala

Pro

Leu

Lys

Glu

Gln

Ala

430

Glu

Lys

Leu

Asn

His
510
Glu

Leu

Lys

Gln

335

SET

Lys

Asn

Trp

His

415

Asp

Gly

Ala

Asp

Tyr

Ile

320

Glu

Ser

Thr

Glu

400

His

Gln

Val

His

Glu
480

a Ala

Leu

; Phe
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[0014]

Asp

54b

Ser

Lys

Gln

Ser

Asn

625

Asp

Phe

Asp

His

Phe

705

Ala

His

Val

515
Asn Leu
530
Ala His

Met Tyr

Gln Met S

Asp Asp
595

Gly Lys

610

Ser Glu

Trp Glu

Glu Lys

Tyr Ser

675

Pro Asn

690

His His

Thr Glu

Arg Asn

Glu Gly

Phe

Arg

Ala

580

Val

Ser

Leu

Ser

Ala

660

Lys

Ile

Glu

Tle

Arg

740
Thr

Glu

Ser

Ser

565

Thr

Ser

Asn

Cys

Lys

645

Leu

Leu

Glu

Ser

Tyr

725

Lys

Thr

Glu

Pro

550

Asp

Ala

Leu

Leu

Thr

630

Val

YVal

Pro

Leu

Asn

710

Ser

Asp

Thr

Val

Trp

Tyr

Pro

Gln

Ala

Val

695

Thr

Pro

Leu

Ile

520

Pro

Lys

Lys

Lysg

Thr

600

Gln

Val

Leu

Gly

Gly

680

Ile

Glu

His

Ala

Thr

Met

Val

Asn

&la

585

Ser

Asn

Val

Leu

Cys

665

Cys

Leu

Ala

Lys

Asn

His

570

Glu

Val

Phe

Pro

Asn

650

Gly

Ile

Thr

Leu

; Arg

730
Tle

Ser

24

Leu

Phe

5bb

Arg

Phe

Ile

Met

Thr

635

Arg

Pro

Glu

Gly

Ile

715

Tyr

Leu

Ser

Tle
540
Asp

Ile

Ser

Arg

6520

Asn

Thr

Val

Ala

Asp

700

Thr

Tyt

Gly

Gln

525
Asn

His

Gly

Leu

Gly

605

Ser

Glu

Cys

Val

His

685

Ser

His

Leu

Val

Ile

Ile

llis

Ala

Arg

590

Ala

Leu

Leu

Phe

Ile

670

Ile

Arg

Leu

Asn

Tyr
750
Gln

Leu

Arg

His

a7h

Cys

Gly

Pro

Arg

Lys

655

Phe

Met

Gln

Pro

GIn

Cys

Ala

560

Leu

Glu

Gly

Arg

Ile

640

Thr

Asp

Thr

Ser

Pro

720

a Thr

Glu

Gly
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[0015]

Ile

Leu

78b

Lys

Asn

Tle

Thr

Asn

865

Gln

Val

Ser

Phe

Asp

945

Val

Ala

Thr

Pro

770

Gly

Lys

Val

Asn

Pro

850

Asp

Thr

Glu

Gly

Gln

930

Val

leu

Met

Ala

755
Ile

Arg

Ile

Met

Thr

835

Tyr

Val

His

Glu

His

915

His

Arg

Lys

Asn

Ser

Leu €Cys

Ser Ser

Gln Ile
805

Tyr Thr

820

Gly Pro

Leu Lys

Tle Val

Leu Pro
885

Gln Gly

900

Thr Asn

Gln Gln

Val Asn

Lys Asp
965
Leu Pro
980
Ala Val

Pro

Met

790

Leu

Ala

Ash

Thr

Glu

870

Val

Glu

Cys

Ala

Asn

950

Tle

Lys

Glu

760

Ser Thr

Thr Tyr

Leu Asp

Leu Ser

Ser Gln

840

Phe Leu

Glu Pro

Asp Asn

Lys Tyr

Ile Gln

920

Arg Asp

935

Ser Thr

Gly Asp

Glu Pro

Val Gln

Val

Ala

Thr

Arg

825

Glu

Glu

Val

Ala

Agp

905

Thr

Glu

Pro

Tle

985

Asn Lys Tyr Leu Glu Lys Pro Ile

Lys

Gly

Asn

810

Ala

Ty

Leu

Val

His

890

Arg

Asn

Thr

Ile

Leu

970

Pro

25

Lys

Cys

79b

Thr

Val

Trp

Phe

Asnh

875

Ile

Glu

Asp

Leu

Lys

95b

FPhe

Phe

Asp

780

Gln

Tyr

Asp

Thr

Arg

860

Glu

Leu

Leu

Pro

Phe

940

Asn

Leu

Asp

765

Ser

Gly

Leu

Ser

Lys
845

Glu G

Pro

Leu

Phe

Val

92b

Trp

Glu

Asn

Lys

Leu Asn Asp

Leu

Cys

Tle

830

Leu

Pro

Asp

Ala

910

Val

Lys

Tle

Tyr

Asp
990

Thi

Ser

815

His

Asp

Lys

Pro

Lys

895

Ser

Gln

Thr

Glu

Ala
800
Asn

Phe

Ala

Phe

Pro

880

Met

Ser

Ile

Met

Phe

960

His

Trp
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995

His Ala Leu

Ala

Thr

Ala

Arg

Phe

Lys

Thr

Val

Gly

Leu

Asn

Asn

Asp

Arg

1010
Glu
1025
Glu
1040
Ala
1055
Tyr
1070
Tle
1085
Asp
1100
Ala
1115
Ile
1130
Tyr
1145
Ala
1160
Thr
1175
Pro
1190
Asn
1205

Leu

Gly

Lys

Phe

Met

Asn

Ser

Phe

Lys

Ile

Ile

Glu

Asn

Lys

Lys

Ile

Ile

Leu

Met

Arg

Cys

Trp

Asp

Ala

His

Met

Cys

Asp

Pro

Leu

Asn Ala

Met Ile

Gly Ile

Gln Glu

Lys Met !

Glu Lys

Asn Phe

Gln Ser G

Lys His

Leu Lys

Arg Leu

Ala 1le

Ser Tyr

Ile Val

Thr Ala

Leu

Asn

Val

Asn

Pro

Asn

Asp

Cys

His

Gly

Tyr

Phe

Tle

Glu

Arg

Lys

Val

Met

Arg

Glu

Ser

Gly

Tle

Ala

GLlu

His

Ala

Ser

Lys

26

Gln

Ser

Lys

Leu

Tyr

Glu

Ala

Ala

Pro

Lys

Gly

Phe

Gly

Phe

Tle

Ser

Gln

Pro

Tyr

Asn

Leu

Hig

Met

Glu

Ile

Pro

Thr

Asp

Asp

Tyr

Val

Gln

Thr

Arg

Ser

Asn

Gln

Tle

Thr

Phe

Tyr

Ser

Leu

Gln

Phe

Lys

Thr

Met

Phe

Asp

Phe

Ile

Gly

Asp

His

Ala

ser S

Lys

Asp

Lys

Ile

Ala

Val

Tle

Phe

Glu

Glu

Thr

Ala

His

Vet

Pro
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1220 1225 1230

Gly Asp Tyr Ala Glu Phe Cys Gly Asn Leu ITle Thr Pro Ala Gly
1235 1240 1245

Leu Tle Lys Ser Pro Leu Lys Leu Tyr Ala Ser Leu Glu Leu Ala
1250 1255 1260

Glu Arg Thr Gly Asn Ile Lys Asn Cys Val Lys Ser Tyr Ala Glu
1265 1270 1275

Asp Cys Ser Leu Ala Tyr Lys Leu Gly Asp Asp Tle Hig Asn Ile
1280 1285 1290

Let Asn Thr Glu Gl Met Ile Tyr His Gln Ser Thr Val Avg Lys
1295 1300 1305

Leu Val Lys His His €Gln Ser Glu Val Leu Gln Pro Gly Leu Ser
1310 1315 1320

Ser His Asp Ser Asp Phe Asp Ile Asp His Ala Phe
1325 1330 1335

210> 19

211> 232

<212> PRT

213> Yam virus X

[0017]

<400> 19

Met Cys Asp Arg Leu Ile Asp Leu Leu Thr Leu Lys Phe Ser Arg Thr

1 5
Leu Val Pro Leu Thr
20
Gly Lys Thr Thr Phe
35
[le Val Ser Leu Asn

50

10

15

Phe Pro Ile Val Val His Ala Val Ala Gly Ala

25

30

Leu Asn Asn Leu Leu Yal Asp Pro Lle Tyr Glu

40

45

Asp Leu Thr Arg Ala Lys Ile His Gly Asn Ser

55

60

27
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[0018]

Ile

Lle

Phe

Leu

Lys

145

Tyr

Leu

Val

Ile

Ala
225

Lys

Glu

Phe

Thr

Arg

130

Phe

Ser

Glu

Leu

Ser

210

Ser

210>

211>

212>

213>

Thr

Tyr

Ser

Cys

115

Lys

Gly

Pro

Pro

Asn

195

Leu

Tyr

20

109
PRT

400> 20

Ser

Leu

Asp

100

Asn

Leu

His

Glu

Cys

180

Thr

Thr

Ser

Phe

Gln

Pro

Gln

Asn

Leu

Val

165

Arg

Ser

Arg

Ser

Yam virus X

Ser

70

Phe

Tyr

Thr

Phe

Phe

150

Cys

Thr

Asn

His

Thr
230

Ser Glu Arg Ser

Asp Clu

Gln Ser

Gln Arg

120

Asp Val

Asn Ser

Glu Lou

Val Gly

Leu Asp

200

Ile Glu

215

Arg Leu

Glu

Ala

105

Phe

Val

Glu

Leu

Leu

185

Asp

Ser

Thr

90

Gly

Ser

Leu

sSer

170

Thr

I1le

Ile

Glu Arg
75
Ile Ser

s Gln Pro

Asn Gln

Asp Lys

110
Ser Gly
1556

Ala His

Phe Asn

Pro Ser

Leu Ile
220

Val

Lys

Arg

Thr

125

Ile

Thr

Cys

Lys

Ilis

2056

Leu

Leu Ile

Ala Gln

Leu Ala
110
Ala Glu

Asp Glu

Val Ile

Val Glu

175

Val Thr

190

Ile Leu

Thr Pro

Leu

30

Phe

His

Phe

Leu

Glv

160

Phe

Leu

Tyr

Asp

Met Pro Leu Thr Pro Pro Pro Asp Tyr Lvs Gln Val Tyr Leu Val Phe

28
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Val

Thr

Thr

Pro

65

f.ou

Val

Val

Leu

Tyr

50

Leu

l.eu

Ser

<210
211>

ANS

213>

1

Gly Leu Ser
20

Pro His Val

35

Ala Asp Gly

Gln Ser His

ITe Phe leu

85

Cys Thr Cys
100

21
68
PRT

Yam virus X

400> 21

Met Ser Pro Val Leu

1

5

Tyr Val Cys Leu Leu

20

Thr Gly Glu Ser lle

Feu

Phe

65

Gln
50

Leu

35
Ala Val Gln

Asn Asn

Val Ala Leu

Gly Asp Asn
40
Thr Lys Arg
55
Gly Asn Asn
70

[le Tyr Val

Tyr Val Cys

Ile Ala Thr

Arg Tle Glu

Thr Ile Ser
40
Ser Leu Gln

55

Gly

25

Leu

Lle

Phe

Ser

Val

Gly

Ser

25

Ser

Pro

Cys

Hisg

Lle

Ile

Gly

90

Pro

Val

10

Thr

Cys

l.eu

29

Tyr

Ser

Tyr

Pre

Thr

Pro

Leu

Pro

Asn

His

Tle

Leu

Ilis

60

Leu

Asn

Ala

Val

Cys

Ile

| 1o

60

Leu

Pro

45

Arg

Gly

Arg

Asn

Ala

Tle

Thr

45

Asp

Thr

30

His

Pro

Leu

His

Leu

Tle

30

Pro

Gly

15

Arg

Gly

Ser

Yal

Arg
95

Ser

Gly

Gly

Leu

80

Arg

Val Met

15

Arg

Glu

Lou

Tle

Leu

Ser
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K 2

triple gene block protein 3
i

triple gene block protein/1
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L
replicase polyprotein

coatprotein
6139bp triple gene block protein 2
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_ﬂzmparagua s 3
100 Seaffion virug X

Maha mosaic virus

100

s Lettuce virdg X

100

Pepino mosaic vins

81

Cymbidium mosaic vrus
White: clover mosaic s
Nerine wus X

® Potexvirus yam mosaic virus
Mird virus X
Lily virus X
100 {
100 Phalus virus X
Potato virus X

kL —— Plantago asiatica mosaic vrus
93  E— 1 O

Clover yellow mosaic virus

98 Foxtall mosaic vus
Opuntia drus X

S v
100 Zygocactus virus X

0.05

K 4

460 Asparagus vrus 3
99 —E- Scallion virus X
[{-_— e W1 OGS TUS
% Pepino mosaic virus
W me Lettuce virus X

86

White clower mosaic virus
Cymbidium mosaic wrus

77 Nering virus X

® Potexyirus yam mosaic virus
9% Potato virus X

Phaius virus X

Liby virus X
96 E
62 Mint wrus X

Clover yellow mosaic vius

Cipuntia virus X

100 '—‘CM Sohlumbergera vus X
100 Zygoractus virus X

g Plantago asiatics mosalo vinus
BT/ S— O

Foxtail mosaic virus

0.1

Kl 5
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1000bp m— B

0D450

K 6 K 7
M
40kDa=—
30kD g mm—
9
i s &
3000 5 30,000
2500+ 4 25.000
2000 - 4 20.000
1500 + 4 15.000
1000 - 10.000
8500 + 14 5608
G:000 5000
S

6000bp — &

750bp e

FkHmRLY

Kl 10
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PRI E (R FIR)A(F)
RF(EFR)AGE)

HAT R E (TR AGE)

[FRI& B A

KRN

S\EReERR

BEG®)

REANFT —HEFELANSREXHEERE
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