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Study on the Construction of Plant Expression Vector of TYLCV-CP Gene and
Its Transferring Into Tomato

LI Mei-qin,PEI Hua-li,QIAO Ning,LIU Yong-guang,XUE Qi-qin,LV Jin-fu
(Biological Engineering Research and Development Center, Weifang University of Science and Technology , Weifang , Shandong 262700)

Abstract: Taking ¢ Tedaruiguang ’ tomato as material, plant expression vector 3301-CP containing TYLCV-CP genes was

transferred into tomato cotyledons using Agrobacterium mediated transformation method. 13 phosphinothricin-resistant

plants were constructed and were detected by PCR and Southern Blot detection. The results showed 10 transformed

tomato plants were positive reaction among the 13 phosphinothricin-resistant plants, the TYLCV-CP genes had been

transferred into the tomato genome,and the transformation efficiency was 76. 9%3. The resistance to TYLCV of transgenic

tomato plants was significantly stronger than non-transgenic tomato plants.

Key words: coat protein gene;tomato yellow leaf curl virus(TYLCV) ;tomato; genetic transformation
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Table 1 Species or varieties of peach for SSR analysis
95 A P A P A
No. Variety No. Variety No. Variety
1 R FEE BB 33 “HERE 6 5 65 “SELIE”
2 “ELERIE” 34 “HEE 25 66 “ik 9 5
3 “pRE” 35 “Fit 2 5”7 67 “& :A10-31”
4 “EALER” 36 “mifE 15" 68 “Big g 1157
5 “A :Bl1-14” 37 “A& . C10-2” 69 “HEF”
6 “EWE” 38 “A :B18-35” 70 “Rik 25”7
7 “HE” 39 “A :Bl2-35” 71 “EEIE 1B
8 “GE6E” 40 ‘BHIERE 72 “Hit 5 57
9 “HeRhz A 11047 41 “AC2-5” 73 “H B Bk”
10 “WRL” 42 “& :A10-37” 74 “HEER”
11 “eE|8E” 43 “R 127 75 “A :B30-49”
12 “TH &%’ 44 “A :B9-43” 76 “NIE”
13 “BAE AR 45 “Hi)t 18 57 77 “e
14 “TitE 257 46 “Fii 2 5 78 “RRUR”
15 “wer” 47 “RLEER” 79 ‘AR
16 ‘g5 5 48 ‘eLnt B 80 “IERE”
17 “AE” 49 I Exg 81 LRk
18 “Hij ik 10 57 50 “Fiji 3 5 82 “H B
19 “THAE 3 &7 51 “R :c2-5” 83 ‘B
20 BTG 52 “RH 84 “247 43457
21 “K:55-27 53 “ERTE” 8 “BEE 997
22 “Hiy i 4 57 54 “AT” 86  “dbm 14(EE)
23 “HRE” 55 “Hit 3 57 87 “Fkag”
24 “ETWER 56 “RLg” 88 “Batki”
25 “Hik 19 57 57 ALt s ” 89 “pEL”
26 “AR” 58 “WIZBE” 90 “Zt—iitg”
27 “EgL” 59 ‘BB 91 “HtE Z "
28 “rKamer” 60 “#rpgin” 92 “dbxt 14 57
29 “BmE” 61 “Rker” 93 ‘B
30 “R 5" 62 “BE” 94 “SEMT”
31 ‘YL FE M 63 “R R 95 “SEME”
32 “HEE” 64 “RC2-277

R ik 452 X Tag Master Mix(G2 1 Tag DNA
Polymerase ,PCR buffer,Mg?* .dNTPs X & PCR f& &l
FIHGRR 4 B BUR A FO W 3 b LAY RHE A R
AW, A PCR Y H BigE TAY TEAFE K.
PCR J B ] Biometer 22 &) TG & PCR &34, 5l
Y53 5 Bk 8 XY ik A HEHL 4 4> SSR i 1, AH?
fifieth 18 X454, HPFInE 2 .

*2

#i SSR 5|4

Table 2 SSR primers used in identification experiment

5149

Primers HEYRE EEEIHFH G ~3) RIa519F31 (5 ~3")
Groups Forward primer sequence Reverse primer sequence
name
MAQO56a 1 GTCTTGTCTCCATTAGTCCC GAACTTGATGGATTGGTTTG
BPPCT028 1 TCAAGTTAGCTGAGGATCGC GAGCTTGCCTATGAGAAGACC
Mi6a 1 CCTCCTCTCAGCTCTCTC TTGTGAATTGGGTTTGGA
BPPCT001 2 AATTCCCAAAGGATGTGTATGAG CAGGTGAATGAGCCAAAGC
MAQO24a 2 AACCCAATCCAATATCAACC GGGGGATCTCTCAACTCAA
MAQ07a 2 GTGCATOGTTAGGAACTGCC GOCCCTGAGATACAACTGCA
BPPCT013 2 ACCCACAAATCAAGCATATCC AGCTTCAGCCACCAAGC
BPPCT039 3 ATTACGTACCCTAAAGCTTCTGC ~ GATGTCATGAAGATTGGAGAGGGG
MAQ39a 3 AGAAAGGCACTTTATCTAGG TTTGTTTTGGGGATGGTAGT
BPPCT007 3 TCATTGCTCGTCATCAGC CAGATTTCTGAAGTTAGCGGTA
BPPCT023 4 TGCAGCTCATTACCTTTTGC AGATGTGCTCGTAGTTCGGAC
BPPCT017 5 TTAAGAGTTTGTGATGGGAACC ~ AAGCATAATTTAGCATAACCAAGC
BPPCT026 5 ATACCTTTGOCACTTGCG TGAGTTGGAAGAAAACGTAACA
BPPCT025 6 TCCTGCGTAGAAGAAGGTAGC CGACATAAAGTCCAAATGGC
MAQl4a 6 CCATGAACCCGGAGAGAGAA CAACACGTGTCATCCGTTCG
MAOIL0a 7 ACCTGTTTCCTACACTCACA CCCACACCACTACTCTACAC
MAQO20a 7 CTTGCCCATTTATGTACTGA TATATCGCATAATCACGGTC
MAQ35a 8 AGGATTCGTTGAAGGGGAG AACCCTTCAAATTCGAGCAC
12 R

L2.1 MRRLEBIMRI S RIEPERL LB ED
AT 76 31 552 R 3BT7 B2 1) R B0 4 5 S BB R 4
52, B RBCREZFMTS O FRB(T5 d<REL
RE <0 ) B (90 d<FRE2A4F <105 d) .
(105 dRELAEFH<I20 DARBACRELET
H>120 .,
1.2.2 DNA#H K4t RANRK CTAB B2 H
BhFER 240 DNA, i /i g & %8 40k 1T DNA i & 5k
FERI . 6 DNA B2 30 ng/pL &5,
1.2.3 PCRY'#ERM PCR &SN 10 pL, g
#%:4 pL 2X Tag Master Mix 3|4 0.5 pmol/L,1 pL 4
# DNA, SSR R #2FF K :95°CHiAEPE 5 min,94°C A
50 s,53~60°CiBk 50 s,72°C E M 50 5,30 MEH; &5
72°CHEAH 7 min, FJGE T 4ACKMRE. VWA
JB B 43 B 8 6 F AR 1 3R DR 0 M G P T SR AR Y
Ak,
L2.4 EMR 347 YTE 800 R AR 1 I U M Ik e
BEIE LYK, PCR =N 1/2 R 6 X Loading
Buffer, A NAEFLINAE R 1.5 pL, NEE S, 7E 230 V
B T HL UK 60 min, HL K58 R U #E4T AgNO, L.
0.1% AgNO, 4R % 10 min; /K% 5 B A% (1.5%
NaOH,, 0. 4% F ) . £5,, B & 455 18 Wi 0 1k, BEAH 3F
e,
L3 BdEST

1B B AR TR X8 30 ) 25 0k B R — 7 s B i)
F—2E A, BERFE S, T A L, &K
18 A.B.C.D.E.F.G.H.L, &/~ 1 B ykigHr
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& Nei’s 2L £ 4 & (H) ,Shannon 15 B 8 £ (D WL 2
4 & (Obs_Het) , M. 4 A fF (Obs_Hom) \ 1 ¥ 74 & &
(Exp_Het * ) BHER4 A B (Exp_Hom * ) (55 JE PRUATR
KRR B AL R R

2 ZER55H
2.1 kAR

B HI5 Rt 95 M pk a4 kLA T Y. & 3 R, 18 X5
YAty 93 ARy N, HoP A R0 A 2 N BCH
50. 8655 4, RN L Y 54. 69% . ARIB|I P
B AR 3 BN 4 B 9 MRS, B E TS| 9
5.1667 4., 44 SSR #RicHY H {E7E 0. 1283~0. 8387 2
], SEME R 0. 565251 8 BAE 0. 3364~ 1. 9601 2 [a] , 5
¥E R 1. 1125, Bk FRHIEE A B (0. 5681) /R T B4l
A BE (0. 4319) o /H L IR 2+ A BE (0. 3396) A1zt K F 0L

a5 (0. 6604) , R BHIX 95 PHE SR AR N B %,
A AR R EE 7 3 OB SRR

2.1.1 SSRYMEMFENKZEME X 32 XF SSR 7]
YreAT o, AR 2 Y 18 X418 4670 W it HL 2 8+
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Table 3 The genetic diversity of peach cultivars
SR I 557 H PR ARG R H I WL £ B WL 2% A BE WG E WEEE
Locus Observed number of alleles Effective number of alleles Obs_Hom Obs_Het Exp_Hom * Exp Het *
MAQO56a 4 2.3742 0. 5788 1. 0545 0. 5464 0. 4536 0.4182 0. 5818
BPPCT001 5 2. 6330 0. 6202 1. 1563 0. 7938 0. 2062 0. 3766 0. 6234
MAQO24a 3 1. 3017 0. 2317 0. 4650 0. 8247 0.1753 0. 7671 0. 2329
MAQOO7a 4 2. 8379 0. 6476 1. 1644 0. 5052 0. 4948 0. 3490 0. 6510
BPPCT013 5 1. 1472 0. 1283 0. 3364 0. 9485 0. 0515 0. 8710 0. 1290
BPPCT028 4 2.1833 0. 5420 0. 9978 0. 9072 0. 0928 0. 4552 0. 5448
Mi6a 5 3.4978 0.7141 1. 3813 0. 5773 0. 4227 0. 2822 0.7178
BPPCT039 4 2. 6419 0. 6215 1. 0426 0. 7423 0. 2577 0. 3753 0. 6247
MAQ35a 5 3.5312 0. 7168 1. 3619 0. 6392 0. 3608 0. 2795 0. 7205
MAO10a 4 1. 3224 0. 2438 0. 5378 0. 8866 0.1134 0. 7549 0. 2451
MAQO39a 6 2. 8281 0. 6464 1.2786 0. 8144 0. 1856 0. 3502 0. 6498
BPPCT023 5 2.6143 0. 6175 1. 1870 0. 4845 0. 5155 0. 3793 0. 6207
MAQO20a 4 1.1834 0. 1550 0. 3590 0. 8969 0. 1031 0. 8442 0. 1558
BPPCT007 7 4. 3926 0. 7723 1. 5707 0. 3814 0. 6186 0. 2237 0. 7763
BPPCT025 9 6. 2003 0. 8387 1. 9601 0. 4021 0. 5979 0. 1569 0. 8431
BPPCT017 6 2.7825 0. 6406 1. 2983 0. 4845 0. 5155 0. 3561 0. 6439
BPPCT026 6 3.5121 0. 7153 1. 3889 0. 5258 0. 4742 0. 2810 0. 7190
MAO14a 7 3. 8816 0. 7424 1. 4838 0. 5258 0. 4742 0. 2538 0. 7462
BF Total 93 50. 8655
1 Mean 5. 1667 2. 8259 0. 5652 1.1125 0. 6604 0. 3396 0. 4319 0. 5681
2.1.2 LM AR AR R T AR 47 9 PhAEALEEA A, SRR C RYSIAR B , 0. 3121555

VA% i, 514 BPPCTO25 W5 | L8R Il T
SFAIFEN A~T3L 9 &R L2 N ; 514 BPPCT007 il
BPPCTO26 HUK, &4 3 i 7 Fpag i 3. MAO24a i)
stz R T ABHIC 3 MaEf RN,

P TSR, 7 0. 0103, FE 4 AT AFE H %400
FNBFRBET WA R TR, 7 — 51 & 55 2
PR R 44 AR TR o

x4 LBk TG B E 3R AR

Table 4 Allele frequency of all peach cultivars
Ef3H MAO- BPPC- MAO- MAO- BPPC- BPPC- Mi6a BPPC- MAO- MAO- MAO- BPPC- MAO- BPPC- BPPC- BPPC- BPPC- MAO- 3
Allele  56a  T001  24a  07a  Tol3  To28 To39  35a  10a  39a  T023  20a  T007 T025 Tol7 T026  14a  Mean
Allele A 0.0412 0.0206 0.0876 0.4175 0.0155 0.0412 0.0670 0.3918 0.0309 0.0515 0.0052 0.0361 0.0103 0.2474 0.2680 0.0206 0.1186 0.3402 0.1228
Allele B 0.2371 0.5258 0.0412 0.0825 0.0206 0.6289 0.2526 0.4485 0.0670 0.0309 0.1340 0.5515 0.0206 0.0052 0.1289 0.0876 0.0052 0.0052 O0.1819
Allele C 0.5876 0.2938 0.8711 0.4021 0.9330 0.2216 0.0515 0.1546 0.2474 0.8660 0.0464 0.1289 0.0515 0.1701 0.0258 0.5361 0.0206 0.0103 0.3121
Allele D 0.1340 0.1237 0.0979 0.0103 0.1082 0.2216 0.0052 0.2938 0.0515 0.0567 0.2423 0.9175 0.2577 0.0773 0.0412 0.4124 0.0309 0.1813
Allele E 0. 0361 0. 0206 0. 4072 0. 3608 0.5258 0.0412 0.2629 0.0979 0.0773 0.2526 0.1186 0.2001
Allele F 0. 2320 0.0412 0.1340 0.2371 0.1907 0.2010 0.1727
Allele G 0.0155 0.0773 0.2938 0. 1289
Allele H 0. 1804 0. 1804
Allele T 0.0103 0.0103
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23 A Eh XL Bl R R 2 g WL B R TR B A 28 R
FRALFE 43 A ah L, A or 2 AR5 1 WIRE 53~7T79
5,38 27 AR XL R R 2 TE B RIE MR A 5 5
2 WISE 80~95 5,3 16 >, X L fh F R 2 0 B
B TE Bt i o
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B BFESE 1 PSR RS-,
Fig.1 Dendrogram of cultivars based on SSR marker

Note: The numbers in the figure are the same as that in table 1.
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2.2 ARYE B XA AT BB b
HFE 5 WA, ARG 3 NS REILIN 2] A4 S50 3k PR 8
TE 4~5 Z ], B R & FE B 2. 5694 #] 2. 9676

M 2li-A B B ik, Ry 0. 5952, 3% 13 B Fp 2 5 b 4 1A i
%, MBEBHFN S AR L RZREK, FIH BB R
SRR AECHE bR R, B SR R AT REAIE .

. FPRER R B WL 4EE B R, g 0. 6634, B R WL
x5 AEI R AR S Fh Y i F SR
Table 5 The genetic diversity of different mature peach cultivars
e ] PURTIE R S 3¢ RS R WMWAAE  MWREE  WHMASE  WRRER
Maturity Observed number of alleles  Effective number of alleles Obs_.Hom  Obs Het  Exp Hom*  Exp_Het*
I Early maturity 4. 6667 2. 5694 0. 5301 1. 0243 0. 6356 0. 3644 0. 4620 0. 5380
i Middle maturity 4.1667 2. 6039 0. 5379 1. 0215 0. 6634 0. 3366 0. 4458 0. 5542
3% Late maturity 4. 2222 2. 9676 0. 5879 1.1222 0. 5952 0. 4048 0. 3904 0. 6096

MK 6 LA 3 b RE BT 2 4 (o 2 P AT R
A LAF H B R B r S 00 2 PR AR 20 A B Dy 4 4, Ui
B AR . SO C RITRLE 3 KR F
AR HUGE RGP AF AN E SRR 1E
RSl R SRR R DY AR B R 5 TE I B b P AR (0 2
W DRk . 7R AR 2 K688, BRF AN E
1 H Sh HARSE AL FE D H BUATAR U — 2, T 450 22
E il H 75X 2 ZERE P BURRIG 4F AR, AR RN E

TEREANMEIR AP B AR B  , S A 2E  H 7R Bk
H BT R AR, BT LA 2 A 45 35 P9 5 Bk IR
A—E R WU R A S AR AR EZ LR BOE. F
(U FEN T RAERERAGEFh P B, T BE7E 53 41 2 26 P i
B, LRI AF (O 2 9 AT BB 45 5B R AU A K. 4% BT
1 B FASKE T 4 i 2 [N A 3R I P 5 L v 38 i o 22 7t 2
K BRHME S E - HRERRRIT.

*6 AE R AR A S B ESR R T 9E
Table 6 The average of allele frequency of different mature peach cultivars
G Maturity Allele A Allele B Allele C Allele D Allele E Allele F Allele G Allele H Allele T
¥ Early maturity 0. 1553 0. 2007 0. 3348 0.1912 0. 2059 0.1618 0. 1691 0. 1765
H Middle maturity 0. 1597 0. 2511 0. 3686 0. 2353 0.2118 0. 1471 0. 1763 0. 3235
% Late maturity 0. 1593 0. 2071 0. 3524 0. 2692 0. 2464 0. 1929 0. 1309 0. 1429 0. 0714
MR 7 B —3 R LLE W AR R BT — B8
R 0. 9726~0. 9827) , R B BE 5 R BB AEY
- . - Early maturity cultivars
W —BE R R A 0. 9827, BE AR 5 AR BE M (% 0.87388
— BB AEXT AR 0. 9726, DA ECHE W] S Bk ) % SR 43 A 042396 Hl
ﬁﬁl‘ﬂjﬁﬁd\%iﬁ%ﬁﬂtﬁ’ IJ_:( 0.87388 Middle maturity cultivars
= s By e ; N
R7 SHRBEK N RBE—BENTRETE et i
Table 7 Nei’s unbiased measures of genetic identity and Late maturity cultivars
genetic distance between three groups . .
B2 AERBEEEBEHREE
Fah R R A ! . .
PopID Early maturity  Middle maturity  Late maturity Fig. 2 Dendrogram of different mature peach cultivars
cultivars cultivars cultivars iﬁ[lo_m] ° 'fﬁg ﬁﬂ:ﬁﬁf SSR {j)ﬁ%i&ﬁ%'ﬁz ’ SSR ﬁZ,‘f—i
- E‘%fﬁ’ﬁw *oxow % 0. 9827 0.9726 HEA B SIAR BN FI G AR R B T X i i 1X 53
rly maturity cultivars W N L/, > 7.
i B BRI A 0 B — 2RO, EBFIER
Viddle matusty cultvars e 09762 ke Gk 8 MY a ik 18 XP BB, 5B XA FF T 95
WA 0.0278 0. 0241 * ¥ ¥ K ,ﬁ}ﬂkpﬁsﬁo E%%Zﬁyhaﬁ%ﬁgrﬁsﬁ’%ﬂhﬁﬁﬁ

Late maturity cultivars

ME 2 REGATUFE L, RSP REHE
SR E—E, EITH SRR RE ., RPBF
FERBRAE b S B BV AE KRR A —E LR .

3 itig

SSR #RiC 24k RAPD #Ric)5 LT PCR KL

i) DNA #RicFE AR Z—. SSR HARH TR E B A )
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JE4 0. 5652, Shannon #f&RAFEHCH 1. 1125, YL X 4
BHA R BBHABR A R WAL, 5A B EYH Bk
BRI SR A TRAK T, iTRE 58k 2 0 A 2%

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn

wF @ ¥ 2010012):88~93

- YRR -

m A K

95 Ak FH IR KL RAE B AL RE R Ny 122. 0 B/
E SRR RS, B REALHE 52 A, T4
H2ATE 1 WRRE 1~29 5,3t 29 A, XLt i
FRZNAEBREE BT 2 BNy 30~52 5,4k
23 M, ks G A REZ AWM K P RGS A B R
RAUHE A3 DN EFFL T4 2 DI EE 1 KR 53~79
5,38 27 AN, X 2 SRR 2 R TEE RIE s RGR 2R
2 WKR 80~95 5,3k 16 A, X MmFRENEE
RIE MR X 58k r B4R BA R, T
FHARSEE F I [F] TR H AR - rpk & Fi s 2 B, SR A
FRRA PR [ FFE S AL, SSR b B Z AT
RS, RERF R L EEMNTIY, aEE )z
WO S A B e Ak, X M iR R AT AL, BERB 32
8 SSR FEF R IER T E XTI .
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Genetic Diversity of SSR Analysis of Prunus persica Cultivars Based on Maturity

WEI Shan-shan, LIU Xing-ju, YANG Min-sheng, LIANG Hai-yong
(Key Lab of Genetic Resources of Forest and Forest Protection of Hebei Province, Hebei Agricultural University,Baoding, Hebei 071000)

Abstract: Taking 95 peach cultivars as materials, the genetic diversity of peach varieties using 32 pairs of SSR molecular

markers were analyzed. The results showed that 93 bands were amplified by 18 informative and reliable primers,of which

50 bands were polymorphic loci. A relatively low level of genetic diversity (Nei’s gene diversity 0. 5652 and Shannon

index 1. 1125) was revealed at population level. For peach maturity,the experimental results for genetic analysis had been

taken,and the precocious and medium groups had similar genetic data had been found. In the same way, that the late

maturity varieties had more distant relationship with both could be speculaten. The mature differentiation of peach

associated with allele frequency could be taken,this would help for the future indepth study genetic analysis of peach.

Key words: Prunus persica L. ;simple sequence repeats (SSR) ;genetic diversity maturity
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