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KL AR v, A A 7 B S dsRNA Sk it
LSV, & J 2 XA G JoiE i # A 58 4 11 (LSV CP)
DA By 34 VR RN 5 AT A0, A A AR ST A A
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YL LSV | A MR ECH K. RIG AT
DH5a Jy A 52 5 % BT ff £7. 58 B 404K pMD18-T
vector \RNA #2 B 5] TRIzol.RNA J2 ¥ i85 .
DNA R4 HgLL K5 55340 3 K% TaKaRa 2\ ).
1.2 CP JEH RT-PCR § 34 Ko va %

45 GeneBank € it 1 9 LSV J¥ %1 & it
(GeneBank % 554 NC 005138)CP 3 [H 42 )3 51
19, K519 50 F . LiiFs1 4 LSV CP1,5'-
ATGCAATCAAGACCAGCACA-3"; F i 51 ¥
LSV CP2, 5-TCATCCATTATTTGCGTA-3".
K A TRIzol B4 BUSE B & i 5 RNA, ¥
T4 DEPC &b Bt iy KB H 2l k 78 10 pL &

fEHE /A Hdh =" (1958-), B, Al # 4% . E-mail : xupinsan@sina. com.
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MK ZF A 1 pg B RNA fERH2, 50 pmol
LSV CP1 A5|4, 78 AMV-3¥ i SRR F R A %
cDNA %5 1 55, HIEFR R 0 E K # 10 min,
42 °C 60 min J§, VK I CE 2 min, 5% 5 & W
cDNA. Ht 5 pL. ¢cDNA =#1, %51 # LSV CP1
JE 4T PCR 9734, 9738 254 : 94 "CZE 4 1 min,
55 C &M 30 5,72 CHEAH 1 min, 30 4~ 7F I,
72 °C JG 4 10 min, PCR ¥R 1. 2% BE I b
8 e AT HL UK, R R B0k B A 2R I, 5
B Ik pMDI18-T vector % 4% J5 5 A 1 £ Btk
E. coli, Zead GOk A 42 A1 PCR K6 I, 4K 75 = 41 BH
PEVERE ST L 2% K % TaKaRa 23 &) #4710 F¢.
1.3 CP K& PEAT IR ¥ 515 B Ko 25 A ik
CP JEP ¥ J5 . % A DN Aman 804 9847 #%
HIR T 5 43 A R (B BH 3, Bl R A i R &%
ExPASy Bl LSV &K 7¢ & 1 3#4k 1: B. R A
ClustalX 1. 81 A5 CREMR Y EH A LSV 45
B HEAT I T A AT IR T A A R T 5 [ R M oy
Br s F MEGA31 $FiE 4T 2 G0 F A A 22 1l
1.4 CPJEHIIHE S giath i A1 g kg Bl
FIH rpsblast fil Kyte-Doolittle 43 5l % CP
Fe A RESFIRE B RN LSV CP Y 3% /K Pk #E 17 43 47 5
[m] Bt A1) COTLS 83 fl ScanProsite k443 51 %
LSV CP #: i 42 i & LSV CP I g fir &5 ik 17 7
s e J5 1 GOR 2 85 1 40 Hr 3k 647 LSV CP
(1) G 25 48 T 53
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2.1 CP JEP RT-PCR §" 14 J vi [

FH TRIzol ¥4 BUZ W A & M & RNA fE
HRH (1), LSV CP1,LSV CP2 J 4 5514,
ik RT-PCR & 34 H K /Ry 900 bp 4 H H 1
S B (B 2>, ST E 0 R BOR/NETE
2.2 CPJEFEEHERTY 515 B B B A R R

Ml g b & RT-PCR 7 ¥, 5 55 B & 1A
pMD18-T vector ZE 3%, - AT £HE E. coli, 38
195 21 PR M SR S % R0 )F , T 45 2R (GeneBank
BT F) 456352) £ B LSV CP 3 [H iy 876 4
AR 4H . T DNAman #1417 8 1 1 )% 51
Ay BRI 1 B % (TR 3) 45 R B, va b i Be A
T LSV CP My &K 75, & — A FF i i

MELR gt 291 A2 HLMR , 4 A R 43 7 & o 32
kD, S5 HL R pl o 7,025 8 A 3 2 D &R  F i
3 AP 2 R 2 (R i — i B Y AT ek /DN 5 280
nm Zb A EE IR R ECk 21 555 L e mol '+ em ',

1 2 M

28sTRNA
18srRNA

M DL 2000 DNA #5ic 4 ;
1.2 H&4M HF RNA
K1 B4 HF RNA#HK
Fig. 1 Extracted RNA from lily leave

M DL 2000 DNA #5ic#
1.2 RT-PCR 7=y

B2 FEAEHEw kAN RT-PCR 3 = 4

Fig. 2 The electrophoresis of RT-PCR product in agarose gel
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46 cctgcacgtgscasgscccacacccagstgatgcaccaagagaceas
P A R G R P T P s D A P R D E
91 cccaccaattacaataataacgctsastcactsttasascaacsa
P T N ¥ N N N A E s L L E Q R
136 ctaacccgsctsatcsagaagctcaatsctsaaaagcgcaattce
L T R L I E K L N A E K R N s
181 aatctgcgaaatgtesgctttecsasatecgsgassccetesctesgaa
N L R N V A F E I G R P S L E
226 cccacgastgccatscgaaggaacccectgecgaacccectacgssasa
P T s A M R R N P A N P Y G R
271 ttctcaattgacgaactcttcaagatsaagsttggcgtecgstatet
F s I D E L F K M K v G v v s
316 aacaacatgsgcaaccactgaacaaatsgccaagatagcstcasac
N N M A T T E Q M A K I A s D
361 atcscassscttsssstaccaacssascacgtcscatcasgtaata
I A G L G v P T E H V A S V I
406 ttgcaaatgsgtcatcatststscttscstsascasttcsscsttce
L Q M VvV I M C A C v s s s A F
451 cttgaccctgasssgcasgcattgagstttesagaatgsagcgstecce
L D P E G s I E F E N G A V P
496 gtcgattccatcactscgatcatsaagaagcacsctssgactscss
v D S I T A I M K K H A G L R
541 aaagtctgEccggctctatscccctatecgtgtggsaacagcatsctt
K Vv C R L Y A P I vV W N S M L
586 stscsaaatcaaccaccasctgsattescaasctatsgscttccaa
v R N Q P P A D w Q A M G F Q
631 ¢ cgette ttttgacaccttcecgactacgtsace
¥ N T R F A A F D T F D Y V T
676 aaccagscgsctatccaacctgtcgagegsgatcatcagscgacce
N Q@ A A I Q P V E G I I R R P
721 acttctsctsgasstcattscccacaacgcgcacaagcaattgsce
T s A E V I A H N A H K Q L A
766 ctssatasstcaaaccgcaatsascstct ct
L D R s N R N E R L G s L E T
811 gaatacaccegsssssstactaggagctgaaatecgteccgaaatcat
E b4 T G G v L G A E I v R N H
856 cgatacscaaataatgsatsa 876
R b4 A N N G <

B3 LSV CPXEEMHFRTI KEMNED
ARER T
Nucleotide sequence of LSV CP gene and

Fig. 3

deduced amino acid sequence
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U5 W 5 K 77. A9, V-8R K — 0. 432, 5K 1 5 A
NI =
2.3 CP JEFIREAY IR . SUSE R 7 51 ] DR 43 B
FIF ClustalX 1. 81 A4 43 5%t e 3545 1) CP
FEHF A5 10 AR IR TAF X A 4/ LSV 4
BIWIRT RN F AN HE AT AL IR S A R R G M T
BLCERBIR, LSV RiEE P &5 H A 10 4
ARV HL X LSV 43 85 ) 22 ] 35 HLAT 558 0 2% 17 1R
G B R G S 1, 43 Bl 93, 4% ~ 99. 0% Al
84.8%~99.5%, M5 H A7 8 WA IR % 4 M
AR ZESR N 87. 3% (Bl 1) (H W TP 43 55 4 19 2
LR [A) I PE JAR &, 99. 5% (/1 5).
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Fig.4 Phylogenetic tree based on the nucleotide

sequences of LSV CP gene

2.4 CP J:Hgard s A shiemiml

B K 23 B 2 WA S 2 KA CHD S — 0. 432,
W AR 120~ 150 aa A — 5008 03 K X, X
AIAE SR GS A AR R T2 H L (E 6). %
ity B E T 2 B L R il B (O B T 0. 5 Bt
PN R AFTE G IR BE L5 H) , LSV K 528K 1 46 M
{E4 1.0, K UG IA Sk 47 6 4 i B2 e 25 44 (1| 7). 38
i rpsblast 3 A H AR SF D) A& BLAE 45~96 aa
A Carlaviruses 564 W A 50 B 11 DR ~F 25 46 39, 78

105~ 244 aa B Potexviruses Fl Carlaviruses 5¢

R AT F R ST A5 R B CET 8).
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Fig. 5 Phylogenetic tree based on the amino acid

sequences of LSV CP gene

-39 50 100 150 200 250 300
No.
M6 LSV CPERERELRFZ WG A

Fig. 6  Hydrophobicity analysis of amino acid

sequence encoded by LSV CP gene

w14
w21 —
A28 — —

==

0 50 100 150 200 250 300

No.
B 7 LSV CPXEHEIERTF & d 8 e HN
Fig. 7 Coiled coil analysis of amino acid sequence

encoded by LSV CP gene
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B8 LSV K& & 8y Pk F oh 85 7
Fig. 8 Prediction of conserved function domain of

LSV CP
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FIH ScanProsite 4T LSV K72 H )
UIge i iR A 1AM AER cAMP Fl cGMP
2, 11U s R Ak 137 s 238 ~ 241, PKA i # 48
WA TG, PKG EZE M ASE 7.1 S
RNA FF4 K 55 AW AE 09 I 2 H e 1T (CK2)
RN 5 :11~14 aa,22~25 aa,40~43 aa, 92
~95 aa,241~244 aa, i H H ¥ 1 )& Ser/thr
FEHE I VS PR N A2 PR RN B R T
RERFEE A 1 1Y) Ser/thr W B IR 1L, L BLE 5
(A GRS AN A% 326 5 4 AW ZE 9 N-PA &2 58 5 o7
1.102~107 aa,266~271 aa,274~279 aa,275
~280 aa, 0.5 MR i o R U7 6 5 — 2K 5k R
FI U 56 il 3 B K v 1 2 1 B E A B 1Y)
A0 M 5T, B IR s 1 MR IR H i C
(PKC) BB LA 45 : 259~ 261 aa, 2K 1L C &2
— i 24 L S5 il , PKC % #8251 Y Ser/thr 2 52 1R
AR Ak, . VT 240 ML 5T v e S il 2 5 2R Ak s A A
P25 1 AW TE J A% 40 0 B s 2 11 5T Y B AR A 134
~144 aa(}® 9.

cAMP— and cGMP-dependent protein kinase phosphoryvlation site
Site : 238 to 241 RRPT Identity.
Protein kinase C phosphorylation site
Site : 259 to 261 SNR Identity.
Casein kinase II phosphorylation site

Site : 11 to 14 SASE. Identity.
Site : 22 to 25 TPSD. Identity.
Site : 40 to 43 SLLE. Identity.
Site : 92 to 95 SIDE. Identity.
Site : 241 to 244 TSAE. Identity.
N-myristovlation site

Site : 102 to 107 GVVSNN. Identity.
Site : 266 to 271 GSLETE. Identity.
Site : 274 to 279 GGVQGA. Identity.
Site : 275 to 280 GVQGAE. Identity.

B9 LSV K& & w8 Hl
Fig. 9 Prediction of functional site of LSV CP

2.5 CPAEHgaid i A s mim

T 25 5 B R 2H R LSV KA 291 4
R, WEEAEA IRE . IS . &5
TS5, FLrp 101 NS TR T RE T B o BB E 2
P F ol 34, T1% 542 A& R 1T RETE W BT
B ARl 14, 43% 5148 AN B R W] BETE
U i, 7 500 8600, M L iR T &5 SR Wl L E
H L% 40 ~60 aa, 93 ~102 aa,110~120 aa,
165~180 aa,243~255 aa Ab 1] BEAETE o W2 JiE 4%
;7858 180~195 aa,230~240 aa Fll 279~ 285
aa Wb AT REAFEAE B-HT & 4548 (18] 10).

GOR4;
Alpha helix (Hh) . 101 is 34.71%
310 helix (Gg) 0 is 0.00%
Pi helix I - 0 is 0.00%
Beta bridge (Bb) 0 is 0.00%
Extended strand (Ee) : 42 is 14.43%
Beta turn (To) - 0 is 0.00%
Bend region (Ss) : 0 is 0.00%
Random coil (Co) - 148 is 50. 86 %
Ambigous states ) 0 is 0.00%
Other states : 0 is 0.00%
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Secondary structure prediction result of

LSV CP

3 & &

T A A R E S FFRY LSV CP 3 P A% T R 51
X Iy A 2 JE 1R 1 [R5 1 43 b7 T LA L R[]
Hb DX S TORE 43 B8 AR LA 7S B 1 BR IR A A R AE
P2 55 MG R A B 1R 40 1 T Dl v s T
FEXT AR R B 053 B8 10 A JCRE AR B 1) AR 5%
TSR A R 5 A TR 1 [ U X L h A &
PR, A A R e 370 B4 T VR 5 g o i AR X 2 3
{8 T A AR (g AR R 3B o DA IX AN 25 2 0T LA A
AHEWT LSV CP S ¥ 51 i[5 54 5 27 4 5
KRR A M AR R OC R BN, 18X AN [R] A R
HARE RNA B & 80, A [ & R E A 405 i
BT 220 A5 ) A AR R 1 25 5 BRI, AR SO
ITE LSV A8 52 7E 4k vh AN 52 3ok 24 S (4 5% ), 17 H
BT AT A AR

36 A JCHE R A T AR 45 K S T R Y
T e B, FEAEVE WP AR E MRS L D RE AL S AL L
B X AT R A A JCE R R JCAE R R I L. 5
AR EAEELEERFRTCEATH
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LSV coat protein genes cloning and protein analyses

XU Pin-san®, LIU Ji-wen, GAO Xiao-rong, YIN Ya-lei

( School of Life Science and Technology, Dalian University of Technology. Dalian 116024, China )

Abstract: A pair of primers are designed and synthesized based on the oligosaccharides nucleotide
sequences of coat protein (CP) genes of lily symptomless virus (LLSV) reported, then, a fragment of
876 bp of LSV CP gene sequence is amplified by reverse transcription polymerase chain reaction (RT-
PCR) from the total RNA infected lily leaves. The function and the secondary structure of LSV CP
are predicted by the bioinformatics software system after analyzing the sequence. The results show
that the gene is 876 bp in length coding 291 amino acids. This isolation has a homology of 93. 4%-
99.0% at nucleotide and 84. 8%-99. 5% at amino acid levels respectively compared with those
published sequences of LSV according to GeneBank. The functional study prediction shows that the
grand average of hydropathicity is —0.432. The protein has one coiled-coil domain, several
phosphorylation sites and a conserved structure domain of Carlaviruses CP. The secondary structure

is mainly composed of a-helix and random coil-based structures.

Key words: lily symptomless virus; coat protein; sequence analysis; functional prediction



