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Genetic Diversity Analysis of the 10 Poplar Accessions Based on SSR Molecular Makers

CHENG Wei-zhe,FAN Jun-feng™ ,ZHOU Yong-xue, GAO Jian-she, YU Yong-wei, WANG Yan-xia
(College of Forestry s Northwest A&F University sYangling 712100, Shaanzi s China)

Abstract: To analyze the genetic relationships of poplar clones (Sect. Leuce) , we constructed DNA finger-
print maps of 10 excellent poplar clones and analyzed genetic diversity based on fluorescent SSR molecular
markers of capillary electrophoresis. A total of 41 polymorphic loci were detected in the 7 pairs of polymor-
phic primers with high polymorphism and high repeatability, 20 pairs of primers were screened out. The
polymorphic loci of each primer ranged from 4 to 8 with an average of 5. 9. The genetic similarity coeffi-
cient ranged from 0. 415 to 0. 902, with the average of 0. 657. The Shannon index and gene diversity index
were 1.433 4 and 0. 694 3,respectively,indicating that there was a high genetic diversity. Cluster analysis
showed that “Qinbaiyang No. 1”,“Qinbaiyang No. 3”,“Qinbaiyang No. 5” and “84K” were clustered in one
group,and “07-17-18”,%07-23-23”,“07-30-11” and “I-101” were clustered another group, which was con-
sistent with the actual genetic relationship. All clones could be distinguished by the fingerprints built by
the primers of PMGC-2020 and PMGC2607.
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fi B B & 7 4] (simple sequence repeats, SSR)
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Table 1 Materials and their genetic background

Tt & AL 5
ZHB 15 I-101(P. alba) X 84K(P. alba X P. glandulosa)
35 1-101(P. alba) X 84K(P. alba X P. glandulosa)
ZHAM 55 1-101(P. alba) X 84K(P. alba X P. glandulosa)
84K HEAB(P. alba) X BB (P. glandulosa)
I-101 HERABA (P alba)
B AR (P. alba var. pyramidalisBge. )
EHH 305  BHHTYER(P. tomentosa No. 30)
07-17-18 I-101(P. alba) X BEH (P. tomentosa)
07-23-23 I-101(P. alba) X [ (P. tomentosa)
07-30-11 1-101(P. alba) X BEM (P. tomentosa)

5000 bp—

H:1.ZEH 1 5:2. FHH 35:3. B HEH 5 5 4. 84K;5. 1-101;6.
HEEA ;7. B 30 558, 07-17-185 9. 07-23-23510. 07-30-11; M.
DL5000DNA Maker,
E1 DNARERKE
Fig. 1 Electrophoresis of the genomic DNA

1.2.3 PCR ¥ 3 A #m PCR KB B RN 25
pL:10X Taq Buffer(MgCl,)2. 5 pL, Taq fiff 0. 5 puL
(5 U/pL) ,dNTP(mix) 1 pL(10 M) IE 518145 1
pL(10 pMD AT DNA 1 pL(20 ng/pl), i
F:94°C 3 min;94°C 30 s,60°C 30 5,72°C 30 s,10
AEH594°C 30 5,55°C 30 5,72°C 30 5,35 PMER;
72°C 5 min., 7E 96 #FL #4351 M A PCR =49 1
pL LIZ500 4r T 5 N AR 0. 1 pl B 25 B85 1 B Mt ik
9.9 pl, 98°CAEYE 5 min, B T WK L 2GR A1, B
D JE A ABI3730XL B DNA 43 A {SCR: )
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¥ . DataFormater, POPGENE32 #k 7 #F 17 5 4% #%
eI 43 B H Uk 2 R IR 35 A% 22 M AR DG dE B OULI
AR HE P EL Na, A 27 K 4L Ne, Shannon 17 8
FERCT Nei” s LN ZREMEFE B H %5 . A NT-
SYS-pc2. 10eUPGMA % 1 1) SHAN #1734
BT o I FH 388 12 AR AL 3R B50R R AR SR 2R
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Table 2 Selected SSR primer information

519 A5 3 (53 g RIIEC
PMGC2020 TAAGGCTCTGTTTGTTAGTCAG GAGATCTAATAAAGAAGGTCTTC 5'6-FAM 49. 30
PMGC2385 ATTCTTCACCTGGGCAATATG CTTGGCTGTAAATGACGAGTC 5'6-FAM 52. 85
PMGC2607 TTAAAGGGTGGTCTGCAAGC CTTCTTGCACCTCGTTTTGAG 5'6-FAM 54. 80
PMGC2675 CACACCGACAAATTATGAGTG TTTTAGAGTGAATTTTCCTGCG 5'6-FAM 50. 80
PMGC2885 CATTGATCAAATTGGATTTGAATG AAAGATGAACATGGCTAGCTC 5'HEX 49. 80
GCPM162 GCCCAAACTCTTATTTGATG TGGTGGAGGCTAGGATAGTA 5'HEX 51. 20
ORPM23 ATTCCATTTGGCAATCAAGG CCCTGAAAGTCACGTCTTCG 5'HEX 53.25

* 3 SSR &3 WHEXER
Table 3 The amplification results of the SSR polymorphic primers
214 ilﬂu'{\mu‘%‘ifﬁ gjf'f’jﬁ gjff’* %E‘»—E’J‘ﬁ %E‘rf’* ﬁﬁl"ﬂ‘fﬁ ihannon Nel’s %
KW E /A RE/ A e/ % e RE/ A e #/ % R/ A 5 B8 Z R TR AL

GCPM162 6 6 100. 00 4 66.67 3.3 1.413 6 0.700 0
ORPM23 4 4 100. 00 0 00. 00 3.6 1.335 1 0.7250
PMGC2020 7 7 100. 00 2 28.57 3.3 1.541 0 0.700 0
PMGC2385 8 8 100. 00 3 37.50 5.1 1.846 5 0.805 0
PMGC2607 5 5 100. 00 1 20. 00 2.9 1.277 3 0.660 0
PMGC2675 7 7 100. 00 3 42. 86 5.1 1.749 0 0.805 0
PMGC2885 4 4 100. 00 2 50. 00 1.9 1.871 1 0.465 0

Bit 41 41 15 25.2

T 5.9 5.9 100. 00 2.1 35.11 3.6 1.433 4 0.694 3

Kl 2 hal¥ PMGC-2607 Xf #4r Tork 2 i 4 1
Kk, 514 PMGC-2607 #£ Jo Tk & 07-17-18.,07-30-
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Table 4 Fingerprinting of 10 poplar clones based on 2

polymorphic primers

5| H PMGC-2020 5| H PMGC-2607

TR BRI AN bp BBk bp
ZAM 15 142/155 127/145
ZAM 35 142 145
ZHAW 55 141/142 127/145

84K 142/157 145
I-101 142/155 164
EAM 305 156 145/147

i 140/152 140/145

07-17-18 142/156 145/164

07-23-23 142 145/164

07-30-11 142/157 127/164
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2.3 BEEEMNRBSBESN
1815 AR DL 28 K538 WA AL AR R) % AR ARLPE 3 A5 4
16 28 508 K, 7 AL ) A AR 38t 4% 56 RO, 10
A E IR To M R I 38 15 A LR BRFE 0. 415 ~0. 902
Z I P AR R BN 0.657. FHM 1 5. &
H#% 3 5. ZH% 5 55 84K, 1-101 [a] A4 i 7% 4H 1)

Detection of amplified products of primer PMGC-2607 in four clones by capillary electrophoresis

FHCH 0.707~0.805,. F 1AM 1 5 HFAM 3 5. &
FI#% 5 5 P =[] 38t 1% AH DL R B0 0. 780~0. 829,
AL S B /N, 07-17-18,07-23-23,07-30-11 5 I-
101 [] 4 38 A2 A DL R B M 0. 683~0. 780, £ X &
HEE . BEA 30 5 5 s o 0 5 HAh T &R
1% 2 F B P H AL ML R ECH 0.538(FK 5).,
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Table 5 Genetic similarity coefficient of 10poplar clones
Tott & %E,f" ?ﬂi@% %55@% 84K I-101 Ef‘f" Hrmbs o 07-17-18 07-23-23  07-30-11
ZAM 15 1. 000
ZAW 35 0. 829 1.000
ZHAM 55 0. 780 0. 805 1. 000
84K 0.732 0. 805 0.707 1. 000
I-101 0.707 0.732 0.732 0.634 1. 000
EEH 305 0.463 0. 488 0.488 0.488 0.512 1.000
B 0.561 0.585 0.537 0.537 0.610 0.512 1. 000
07-17-18 0.683 0.756 0.610 0.707 0. 683 0.488 0. 634 1. 000
07-23-23 0.683 0.756 0.707 0. 659 0. 780 0. 537 0.732 0. 902 1.000
07-30-11 0.707 0. 634 0. 683 0.683 0.756 0.415 0.561 0. 780 0. 829 1. 000

BT UPGMA R A Ik otk & 45 R WL
K3, ZEHMRINE 07 BRI HIER N K. ZHY
15 . ZAB3 5. ZHM 555 84K B —/Nk,
07-17-18.,07-23-23.,07-30-11 5 1-101 & K — /N3,
PI/NERI—ES5HEy . B0 30 SILA, i —
LU A RS 07 5 4 5 B AT A [ /9 35t 1%
SR B A 30 55 HATREL LR
LIS
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DA I 3 A R S5 7 L 8t A% 2 0 5 o Ry (R . Ik
BB R A 26 SSR ARic IF R 1 1 Uk B
PR AL ZREVEREY, 272 A A% IR T v 2 SR
F) 106 AEAEL A S0 2% A Bk 0. 561, °F 3
B 5 B 0. 432, HoA F 5 1 s fe Z 81, R i
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Fig. 3 Dendrogram of 10 poplar clones
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