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EHLFRS DNA WG FFET 5 TAATATTACY, M LEETEEAEETR
7R (ICMY) BEMAS, DI RETIN L rEATI9, &5 1CMV cDNA, DNA [y t*i‘fk
A 1.Tkby IR TANEEAIR BES K 768 MR EE, FARTIHIBRSN—EH
ICMV ShZZEEE B 20 R EUJE Y 256 PR AL Hd E R EER ST &, ;ﬁtﬂmfﬁ@

BTREELT, SHREARENTR RS DR, her 1ICMY 57 Bk (Beni
iia f”an} EENREREISEY, N N-KREEFEERII C-AREREE-FEFE
3 BB AKIE T

T AT L RILAEEE; DNAFT

TWERSE - RBHIIREG DNA BE, 5— P RAMREMY, Stanley vmﬁfk
WETEMASE s ERANSFN, €55P0mRT 17 ﬁliﬂiﬁ%ﬁ} A
DNA FEFIES, WeRBLERAThEERTF5 STAATATTACSY, mﬁa;ﬁa'em
By AREEPIARAEESY, EASRERT, dniEEis, B3
SDS-PAGE 1Y fek 4] —fERES, BARSHR FTURAS—MhyFEA, ERD
R RIARED, MREAMIRREERIA: (1) EXEHER, SWTEEL DNA
MR ENHEETN; () SERNENBERERE; Q) SESNRRERNEEE
R T B, fEEWR T ICMV #3528 M AR R i A 747 8 HE M FFAK
FLURT ICMV SHA 7T HAERALBORERINAERANESR, HE—FH
FREMEBAE /IO RER S ROXRBEET S TR FEM, RRENT:

#H A F &

(—) K-vEK

pUCLY, MI3mpl8 F1 MI3mpl$, M Pharmacia /4], DH5a R DHe F MH
BRL 2%l

(Z) BRERN
E. coli DNA B35 1 f0 T4 DNA H#ESHR BRL A&~ E, P FAHEMAR

AXTF1991 §12 R 23 AilEl,
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Pharmacia 281755 [e-PP] dATP (3000Ci/mmol) % Amersham 2 5F5 5o

() mENALORERSE DNA BER

S [8,9] H ik,

(m) 31¥eEiE

STAATATTACY XBRETFHEAGEETHRAEAFNONEREER AR, &N
N ICMV DNA FFIThEREEF, EHEHE3IHWFES SGTAATATTAY, &
ABl 391 DNA &R &SI, RERIE T K IRE 1ug/al,

(&) cDNA &8

Bl 59N % ssDNA #4t (mol:mol = 100:1) # 100mmol/L KC!, 30mmol/L
Tris-HCl (pH7.5), 15mmol/L MgCl, H65°C Bk 10min, fI 50umol/L ATP, 25
pmol/L dNTPs, Su E. coli DNA %48 1, lu T4 DNA B, 1004Ci [a-P]
dATP, BZE T 2h, I 10mmol/L EDTA % (-FN, E-F5E, Z8NE, 1.0%
RIRRE R i, A EHZER T cDNA,

() 2R%ER

B3cHk [10] #47,

(t) B%ER%, RUHERNESNENEES IR

HEordk [10] 25,

() M13 mssiisRmdEss DNA FE5lE

¥R 111] AT,

() LB ET

B UWGCG BT DNA FAIBEREARNELEFTL FUEREEBNE R,

A I

(=) cDNA &8

BERHI51% 5GTAATATTAY #E59RF ssDNA 1Bk, <DNA A5G g
ERHEE, R4 26%, ARATEREDA/NG 2.7kb, [REENEE BamHI,
EcoRi, HindIll, Kpnl F& Pst] BJEEEEY) cDNA Pi(EK I-1), %% EcoRI E§Y)
¢DNA, HiT DNA 3i#,

(Z) ERRERHEERE

EcoRI #4719 ds ¢cDNA 5% EcoRI 834 pUC19 H#E, ¥ LB T A DHSe,
EERTEN 1-2) R/NBEIEE{L RN S EcoRl 347,33 T 39 M&%%5 DNA B
FIRVE L kL, R A R BEA/INE 0.15—2.5kb,

() M EECEFEHEENEERES

WA E AN AR BT M13mpl8 5% M13mpl9 i, # 2 DH5uF IR BUsEE
DNA Mk, F] Sanger NREFIRELILEWTF,IEBOERT— 2.0kb EA
FEP SEZEAREEERFFNE la, BT UWGCG BRI 4N E
BFFI(E 1b), RSN SE AR 20 MERED 256 MREAR(E 1), EZEAdhE
BREER (G, A, V, L, 1) 527.7%, I’ HEERELEE (P, Y. W) §10.9%, §%
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PUEEE AR (S,T) H129%, BEERAEERE 94%, SHMEERNTAEBRNEER
W, 3314 5.5% R 5.1%, BEEARNSEVRSTERESEER,IE 203%, fi)5
DA 8.2%,

ATOTCGAAGCGACC AGCAGATATCATAATTTCTACTCCAGGCTCGAAGGTTOGTCGCOGTCTGAACTTCGACAGCCCATACAGE
NSEKRPADIIISTPGSKVRRRLNFDSEPYS
AGCCOTG O TOTOOC TACTOTOCOCGTCACAAAMGACAATCCTOGACAAACAGACCCATC AR TCGGAAGCCCAGGTGGTAT
SRAAVPTVYRVYTKROGSVWTNRPINREKPRUW¥Y
COGATGTATAGAAGCCCAGATCTTCCTAAGGGC TR TGAAGGCOCATG TAAGGTOCAGTOGTTOGAGTCGAGACACGATG TGGTC
R¥YRSPDPYPKGCCEGPCKYQSFESRHDVYV
CATATAGOTAAGGTCATGTOCATC TCTGATG TCACTCGTGGAATTGGGCTTACACATCGGATGGGTAAGAGGTTTTGCGTTAAG
B! GKVMCISDVYTRGIGLTHRYGXKRFCVEK
TCCATTTACATC CTOOGCAAGATATGGATOOATG AR ASCATTAAGACC AAGAATCACACGAATAGCGTAATGTTCTICCTTGTA
S1 Y!I LGKI WHDENI KTENHTEKSVMEFLY
AGGGATCG AGGCCTGTTCATAMGOCTCAGGATTTTGGTGAAGTATTTAATATGT T TGATAA TGAGCOCAGTACAGCTACCOTG
RDRRPVDKPQDFGEVFNNKEDNEPSTATYV
AAGAACATGCATOGTOATOOC TATCAAGTTCTCAGGAAGTOOCATOCCACGG TCACTO0 TUGCAGTATGOGATCAAGGAGEAG
KNMY¥HRDRYQVLREVHATYTGGQYASKED?®
GCTTTAGTTAGGSGTTTTTTTAGGGTTAATAATTATG TG TGTATAACCAGCAAGAGGC TGGGAAATATGAGAACCATACTGAG
ALVRREFRVNNYYVTYNQOQOQEAGKYENHTE
AKTGCATTANTGTTGTACATOGCGTE TACTCATOOCTCTAATOC TG TATACGCTACGTTGAAGATTAGAATCTATTTCTATGAT
NALNLYKACTHASNPVYATLEIGRIYFYD
TCAGTGAGCAATTAATAA '

S VSN * %

o P o o T P (- - - o B

o p

o &£ o 0

1 AREBEOXRBREEERFER
a: BIFETAL b EERFER

Fig. 1 Nucleic acid and amino acid sequences of cost protein
a: Nucleic acid sequence; b: Amino acid sequence

Rl NHREOHEEMEASR

Table 1 Amino acid compositren of coat protein

k¥ %A HER A AR

Amino acids Number Amino acids Number Amino acids Number

12 R 26 N L6
12 5 Q 8
9 12 | 8
13 9 K 18
9 11 P 13
18 15 w -4
13 25 #it Total 256

e K =-mQg >
<= T 0o
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HEES:

SEARIEH RERBALRADFR L

191

ICNY  MSKRPADI1I STPGSKVRRR
ANY  eeverseess MPGTSKTSEN
ACKVK MSKRPGDI[] STPGSKVRRR
ACNYN MSKRPGDI [ STPGSKVRRR
BOEY eveneave.s MAGTSKVSES
¥Y¥Y MPERNWYDHRL LYPDYECAEE
TGNY MPKRDAPWRL MAGTSKYSES
TYLCY MSKRPQDI 1T STPYSKYRRR

iCNV  GPCKYQSFES RHDVVHI GKV
ABNY  GPCXVQSYEQ RHDISHVGEY
ACHYK CPCEVQSFEQ RDDVERLGIC
ACMVYN GPCKVOSFEQ RDDYEHLGIC
BGMY  CPCRVQSYEQ RiHDI SHVGEY
By GOCKYQSFEA KHDL SHVGEY
TGKY  GPCKYUSYEQ RHDI SLYGKY
TILCY GRCKYQSYEC RDD] KHTGIY

1CHY VRDRAP. VDK PODFGEVFMN
ABMV  VRDRRPYG. T PHDFG}M;NH
ACHYK LRDRRFYGNA PODFGUL FNM
ACHVN LRDRHPYGNT PODFGO FNM
DGHY  VRDRRPYG. T PMDFGQVENM
NiMV  VRDRRPFG. T PODFGOVFNM
TGMV  VRERRPYG.T PMDFGQVFNM
TILCY VRDRRPYGNS PMDFGOVENM

JCMY WYY..NQOEA CKYENHTENA
ALMY  ¥VY..NHQEA GKYENHTENA
ACMVE VTY. . NHQEA GKYENHTENA
ACMYK VTY. . NHOEA GKYENHTENA
DGMY  YVY.. NHOEA GKYENHTENA
NYMY  VYY..NHQEA AKYENHTENA
TGHY  VYY. . NHOEA GKYENHTENA
TILCV VILFIFI QEA AKYENHTENA

Fig. 2 Comparison of amine acid sequences of coatr proteins

INFDSPYSSR
ANYSPRARI G
LNFDSPYRNR
INEDSPYRNR
GNYSPSGGHG
ADLEHFLSLP
ANYSPRGSLP
LNFDSPYSSR

MCI SDYTRGL
MCTSDYTRGN
KYTSDYTRGE
KVISDVTRG:
MCT SDITRGX
[CVRIVIRGN
M CSDYTRGN
BCVSDYTRGS

FDNEPSTATV
FDNEPSTATV
FDNEPSTATL
FDNEPSTATI
FDNEPSTATY
YDNEPSTATY
FDNEPSTATV
FDNEPSTATV

LHLYMACTHA
LLLYNACTHA
LLLYMACTHA
L1LYMACTHA
LLLYMACTHA
LLLYMACTHA
LLEYMACTHA
LLIYHACTHA

AVPTVRVTK
eer+eoPRVD
ATAPTVHVTN
ATAPTVEVIN
ssrsesSKSN
ATAGSVPASA

T I Yy Y

AAVPLYOQGTN

CLTHRVEKRF
CLTHRVGKRF
GLTHRVGKRF
CLTHRVGKRF
Gl THRVGKRF
CL THRVGXRF
Gl THRVGKRF
! THRVGKRF

XNMHRDRYQV
KNDIRDRYGY
END{RBRFQV
EXDLEDRFO¥
KNDFRDRYQY
KNDLRDRYQY
KNDLRDREQY
KNDLRDREQY

SNPYYATLET
SNPYYATIKY
SNPVYATLK]
SNPVYATLY]
SNPYYATLKY
SNPVYATLXT
SNPVYATLAT
SNPYYATMEL

R QSWINRPL
KASEWVIRDN
RERANVNEPN
RERAFVNEPH
KANATVNRPN
KRHRWINHPM
KRDAWVNREN
KRRSWTYRPM

C¥KS] YE LGK
CYXSI YT LGK
CIKS13TLGK
CIXSIYILGE
CYESVL LOK
CVESTRVTGK
CYESVYTLGK
CYISITLGR

LRKFHATYTG
LHKFYGKVTG
LRKFHATYVG
LRKFRATVI G
MHRFNAKVSG
VRKFOATVIG
THRFRAKVTG
MRKFEATVI G

! YFYDSVSN
RIYFYDSLMN
RIYFYDSIGN
RIYEYDSIGN
RiYVYDSETN
RE YFYDSI SN
RI YFYDSI TN
BRI YFYDSI SN

FH2 ARBEOEERFRILE:

YRKFRI YRTL

YRKPNNYRNY
YRKE'RI YRNY
WREPRYYRLY
YREFR! YRSL
YRKPRI YRMY

1 WMDEN] KTK
[ ¥MDENT K10
[ WLDETI KXQ
TEENTREQ
1 ¥¥DEN] MLK
I WMDEN] KTK
1 RMDENT KLX
YWKDENT KEQ

GOYASEEQAL
GOYASNEQAI
GLYCHKEQAL
GPSGHKEOAL
GOYASNDOAL
GOYASREQAL
GOYASNEQAL
GPSGMKEQAL

260

0
RSPDYPRGCE
RTADYPRGCE
RSP PRGCE
ESPDI PRGCE
KSPOVPEGCE
RSPPYPRGCE
RGPDVPEGCE
BSPDVIRGCE

140
KHINSVNFFL
NHTNSVMERL
NHTNNVIFYL
NHTNNVAFYL.
KHINSVIFWL
NHINTVHRKL
NHIGS SR
KHTNQVAFFL

210
VRRFFRYNNY
VKRFWKVNNR
VEKRFYRENHH
VKRFYRLNHE
YRREWKYNNH
VSKFYRYNNY
VRRFRKYNNN
VKRFFKI NSH
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(m) HREOHLLE

B UWGCG S AGLE ICMV 5 10 3= 53 S50 58 CUiE 0¥ fo g —
(£ 2), ICMV B AESHEH0 7 fRER RS ERAREERMRNES 84—87%,
B —H: 34 74—78% , s BCTV, MSV f1 WDV HiARMNESR, HERLEATEAR
HEFEA(E 2), £BEF ICMV ERES k0 B BN ER TSRO BRI
EEE N-RREERBIETEREA,T C-REH 40 AEERBRENTEE B, £
WEE = AR B GCEGPCKVQS, THRVGKRFC 1 DNEPSTAT BHA
P R sF A B NHTN J RDRRP XTI TSR BERNEREMEE R

x2 ICMV ARENEREARREBuEE—

Table 2 Similarties and identities of coat protein among ICMV and other geminivirus

lAbMV*:‘ ACMVK | ACMVN [BGMV | MYMV | TGMV TYLCV| BCTV . MSV | WDV
; K ! :
H—¥(%) i

Tdentity | 75.4 77.3 7.1 sa2 | 72,7 | 765 1 78 | ozaz o173 194
() i | ;

Simjlarity | B4.6 | B7.1 | 874 ' 85.0 84.0 , 86.2 86.3 | 4%.1 40,3 ‘ 41.4

* AbMV: Aburilon mosaic virus; ACMVK: African cassava mosaic virus, Kenya; ACMVN: Afri.
can cassava mosai. virus, Nigerian; BGMYV: Bean golden mosaic Virus; MYMV: Mung bean
yellow mosaic virus; TGMYVY: Tomato golden mosaic virus; TYLCV: Tomato yellow leal curt
virus; BCTV: Beet curly top virus; MSV: Maize sireak virus; WDV: Wheat dwarf virus.
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COAT PROTEIN OF INDIAN CASSAVA MOSAIC GEMINIVIRUS
l. PRIMARY STRUCTURES OF COAT PROTEIN AND ITS GENE

Hong Yiguoe Wang Xiaofeng  Tien Po
(Insiituse” of Microbiology, Academia Sinica, Beiring  100080)

D. J. Robinson B. D. Harrison
(Scotsish Crop Research institute, Dundee, U. K.}

Geminivirus genomes have a conserved nine nucleotide sequence (STAATATTAC 37 tha
was hypothesised 1o exist in ICMV. Assuming this hypothesis to be correct, ¢cDNA was syn-
thesized by utilizing the complementary sequence as a primer (5 GTAATATTA 3") and the
main product was about 2.7kb. ¢DNA molecules were cut with EcoRl, clored in veetor pUCIY
which was used to transform [)HSq competent cells. By colony hybridization, thirty-nine re-
combinant plasmids were found. The sizes of inserss ranged from 0.15 kb ro 2.5kb as shown
by EcoR! analysis. Coat protein gene was sequenced and translated into amino acid sequences
by UWGCG software.  Coat protein consisted of 256 residues belonging to 20 species of ami-
no acids.  Direct comparison of the coat protein of ICMV with that of seven other whitefly-
transmitted geminiviruses showed that the amino acid sequences of the N-terminal regions ten-

ded to be different, but the parts at the Cterminal were very similar.

Key words Indian cassava mosaic geminivirus; Coat protein; DNA sequence

B K& # B8

Explanation of plate

VLIRS 4 §7 cDNA, C: cDNA. AR B: BamHIl; E: EcoRl; H: HindIll; K: Kpnl; P: Pstle

LR, > P

1. Analysis of cDNA by restriction enzymes., C: ¢DNA, no treatment; B: BamH]l; E: EecoRl; H:
HindIll; K: Kpal; P: Pstl.

1, Coloay hybridization. —»: Negative canrrol.
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