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Genetic Diversity Analysis of Tobacco Germplasm Resistance to PVY

CONG Xin,LIU Yan-hua,DAI Pei-gang, WANG Zhi-de,
ZHANG Xing-wei, REN Min, CHENG Li-rui ,YAO Zhi-min
(Key Laboratory for Tobacco Gene Resource,Tobacco Research Institute ,

Chinese Academy of Agricultural Sciences,Qingdao 266101 )

Abstract ; Genetic variation within 78 tobacco germplasms resistance to PVY | including three populations
of flue-cured, sun-cured, and N. rustica L. were investigated using SSR marker. The results were as followed
that totally 108 loci were produced with 96 polymorphic loci(88.89% ) using 45 different primer combinations
selected from 960 primers combinations. A high level of genetic differentiation among populations was detected
based on Nei's genetic diversity analysis(0.3766) , Shannon’s information index analysis(0.5821) , and the
genetic similarity coefficient variation range (0.0454 —0.9973) . The genetic differentiation was different with-
in the three populations; sun-cured > N. rustica L. > flue-cured. Compared the genetic distances among three
groups, the similarity of sun-cured and flue-cured tobacco was 0.9840. The cluster analysis indicated 78 tobac-
co germplasms were divided into N. rustica L. and N. tabacum L groups. There was not a clear boundary line
between sun-cured and flue-cured. The genetic distance was far between N. rustica L. population and the other
N. tabacum L. populations.

Key words:tobacco; resistance to PVY; SSR; genetic diversity analysis
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BEURIEDAR LR KL, ) NTSYS 2,10 Bk HE47 3
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Fig. 1

3|4 PT55260 Xt PVY # R K B4R
The amplified result of tobacco resource resistant to PVY by primer PT55260
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Table 1 The number,name and type of 78 tobacco germplasms resistance to PVY

45 Fil J5 4 ik Bl %5 [ 4 E3i1] %5 [ 4 e M

Number Name Type Number Name Type Number Name Type

P1 INRAH ¥ 4 P27 PNUIRS W 52 A P53 M2 G 2 A0
P2 T £t ¥ P28 A 34 9 B A0 P54 TN 86 MG gt 40
P3 [53] it 08 %5 1 P29 MU -2 T8 B A0 P55 NC1108 % 1

P4 & S 5 1 P30 KA 2% 9 B A0 P56 41 89-24-2 78 B AR
P5 =5 e P31 AL A4 175 B A P57 i 9118 76 At A
P6 32 391 T 4 G 52 A7 P32 4 3Hm 176 It 00 P58 TRV 2 AL
p7 L] G 52 A P33 Ll iy 17 1 00 P59 BH 75 /1N 22 4 AL
P8 LI TR R L 176 B K P34 e 117G 12 400 P60 W 275 /15 - R AL
P9 CIRAS R 175 152 00 P35 AR MG B2 0 P61 WA IE R 1452 AL
P10 Africa bag P36 HAifi 80-98-3 178 B 40 P62 B WL 1488 AL
P11 Purely Pryor ¥ 4 P37 Tk 33-3 ¥ A P63 W5 B4 1496 WAL AN
P12 Speight G-28 9% A P38 H211 1195 fi52 40 P64 I B 1482 FEAEAH
P13 Vesta 33 1% i P39 W.B(68) 119 5 K] P65 WA A 1504 A
P14 Ky 57 MG B P40 Xanthi-nc WA B2 A7 P66 A HIR AL
P15 N. Rustica(2) AL P41 4 90 ¥ 40 P67 RN AL
P16 N. tomentosiformis M4 52 S8 P42 B22 ¥ I P68 fRE/N2ETE A
P17 ERER 7R AR ¥ 10 P43 YR TR/ BB G gt 40 P69 E FE /N AL
P18 Je S — ¥ 1 P44 I 2 WG B A 17 gt A0 P70 o AL
P19 4B 82-5-1 % 1 P45 75 Ll I B 7 B AR P71 L= | AL
P20 78-3013 e P46 =R P i A P72 NG AL
P21 KIE 5 ¥ 4 P47 % ) B HAW 176 It 00 P73 /NELI HAE AN
P22 e e G 52 A7 P48 I Ayt A M B 08 P74 A /N2 AE AL
P23 T B8 AR T 175 it 40 P49 -1 194 52 08 P75 B £ 2= 15 M AL
P24 A LG B R G ¢ A P50 FAe 44 MG 52 0 P76 AN WAL
P25 T A A B A 1 52 04 P51 LA G e A Mg s A P77 REHGM w AL
P26 i 8 4 ) 1 18 08 P52 J7e 87 % 1 1 400 P78 R SN WAL
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Table 2 45 pairs of primers name,linkage group, primer sequence,and polymorphic loci
GIE7EA N B E MBI YFE(573") R 51751 (5'-3") Z S AL R
Primer name Linkage group Forward sequence(5’-3") Reverse sequence(5'-3") Polymorphic loci
PT50778 1 AAAGGTCAATCTGTGCACCC CCCAGTAATCTCGGAAAGAATG 4
PT50467 1 CACACAGAAGACTGCAAGCTG GCTGCTCAGAACTGACACCA 3
PT52305 1 GCTGCAATTCCTCTTTCCAC AGAAGACCTGTGGCCTGAAA 1
PT55260 1 GAGCAGTTCAGTGAGGGTGG CAAGAATGAATGTCATTGCGA 4
PT51779 2 AACCCACTTGGCCCTAGTCT TGTTGTACCAGATTGGTTTCTACC 2
PT60524 3 TGGGTAACATGCAACTGACTTC TTGGATAAACGCTGTCCCAT 1
PT61285 3 CAAGGCCTTCATCATCATCC GATTGGACCAACTGAAACCG 1
PT61474 4 AAATGTGGGCCGATATTCTG AGCATTGCTGTTGGTCTTCC 2
PT50762 4 AACTTGTGCGGAATTGCTTT AAGGGTCCTCTCTCTCTGCC 2
PT60522 4 CATACACCACCCTCAAACCC TGGCCCATCGGTTTAGAATA 2
PT60695 5 GGCGATTCACAATCGTAACA TGTCGGGTACAAACTTGATGA 2
PT61097 5 TCCACGCTAGGACACCCTAT TGGATGACTTGATGCCAGAC 2
PT61187 5 GCTCAGTCGTGAAGAAACAGAA AGGGAATCCTTGGTTGGTTT 4
PT50840 6 TGTGTGAGGAGTTGGCGTTA GCCATGTTTCTCGAACCAAA 2
PT50885 6 CGGTCGCATCGTCTGAAA TGCAAAGGACCAACTGTGAG 2
PT52476 6 CCTCACCTGTCGTCCTCACT GAACTAACGAACGGACGAGC 1
PT50841 7 GATCTGCTGTGGCAAGTTCA TGCTCAATAATCATCTCTCACAAA 2
PT52176 9 TTGCATAAGAGTACCCATCTCG TGTGTGTGTGAAGCTTGAAGAA 2
PT61021 11 TCAAACACGAACTAATAAGGAAACA CAACCTCATAGAGGACCAGG 1
PT54873 11 CGGCCACTCTTCTCTTTCAC CGAACACCCAGAAATTGGAG 3
PT51166 12 GGATTCGGATGCTTGGAATA GAAGACCGACCGTTGAAGAG 4
PT53226 12 GTTTCAGTGGCTCGGATTTC ATTTATCCGCTCAATGGCAA 4
PT53247 12 GTTACGCCACATATCCTCGG CGTGACGTTCGAATTAGGAAT 2
PT52413 12 AAGGATTCTTGAAATGGCGA CAACACCCACCCAAGCAAT 2
PT61434 12 GTTGGCAGCACATGGAGTTT GTGGCATAACCCAGCATACC 3
PT60677 12 CAAACCATCCTTTCCCACAC GCCAAGATTCAAGAACCAGC 2
PT61010 12 TCAATTCCCTTCTGCCTTTG GGAAGTGTTGGGAATTAGTAGAGC 3
PT52708 13 GTGACACCGCTTCGTCAAAT GGTATAATGAATCGTGCTCAGAAA 3
PT60108 13 CCTTATTCATGGCATATCAAACA AGCGTTCTGATCGAAGGACA 2
PT61362 15 TTCACAATGTGCAAAGTCCC CAGCTTTGTTGGCATTTGAG 3
PT52856 16 AAGCATGTGAAAGTCTCTCGAA ATACACAGAGCTCGAACCCG 2
PT53405 16 TCACTCTCATTTCTCCTTAAATTGTG AACCTTCAGACCCAAATGGA 2
PT54818 16 TTTGAAATCGGCTATTTGTGC TGGCCAGGGAACCAATTTAT 2
PT53113 18 TTCGATGCAGCACTTGTAGC TCCATTGTATCCATTTCTCCC 2
PT52479 18 GGAAATTCTCTTTAAGAACCACTG AACACTGCACATAAAGGGTGAA 2
PT61605 19 GCTCCCTTCTCATTTGCTTG GCCAGTTGAAGTTTGTCTCCTC 2
PT50500 19 ATCGGCTTCATAAGGCAAGA ACCTTTGCAAGGAGGTTTCA 4
PT60404 19 TGTGGATGTCATGGGTTCTG ATTAAGCTGGCATGTCTGGC 4
PT54810 20 AGCATTGATGAGCAAGAGAAA GCAAGGATTCTACCCTTGGTT 2
PT54789 21 GCAGGATATCACGCGTATAAAG TTCACACTGCTTGGAGGTCA 3
PT60990 23 TCAACCCATAAAGCTGCTCC AAAGAGACAAAGCAGGCACAA 4
PT61570 23 CACTTCCTCAAACACCTCCC GACCACACAGTCTAGTTTGTCCA 2
PT53026 23 TGCAGTGTCCATCACAATCC TGCAGTCAGCAACATGAACC 2
PT53320 23 TTTGCAACCCTCCATTCTTT CCAATGTGAATGGTGAACGA 2
PT54776 23 TCGCTAATTCAAAGTGGGATG GCCACACCAATACAAGTACACC 2
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Table 3 Genetic diversity within 3 populations

ZA R EE S RS A PR Shannon's $8 %  JEH Z A EZ Y=L el (% )
Type Copies N, N, I Nei's Polymorphic loci Rate
55 S 18 1.2889 1. 1564 0.1332 0. 0850 11 24. 40
WAL AT 22 1.6279 1.2177 0.1395 0.1395 24 53.33
1Y 5 4 38 2.1333 1.3221 0. 3495 0. 1990 40 88. 89

x4 3NEEBHESSROMHNEE—HE
fREEBE (T=f)

Table 4 Nei’s genetic identity (above diagonal) and genetic

(E=f) M

distance ( blow diagonal) of 3 populations by SSR

Pop ID %5 1 AR P Mt A
5 1 — 0.2240 0. 9840
AL 1. 4105 — 0. 3256
P Mt 408 0.0161 1.1222 —
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Fig.2 Frequency distribution of genetic similarity

coefficient of 78 tobacco resistance to PVY
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Fig.3 The UPGMA cluster analysis of SSR data

for 78 tobacco resistance to PVY
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