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Construction of Fingerprint and Analysis of Genetic Difference for Hybrid Clones of

Populus deltoides X Section tacamahaca Using SSR Marker

OU Dan,FAN Jun-feng” ,ZHOU Yong-xue, GAO Jian-she
(College of Forestry , Northwest A&F University ,Yangling , Shaanxi 712100, China)

Abstract: DNA fingerprints of 9 hybrid clones of Populus deltoides X Section tacamahaca and 3 parents
were established by using SSR (simple sequence repeats) marker, and differences in genetic relationships
were analyzed. The results showed that 94 clear bands were generated from 12 pairs of primers selected and
each primer amplified 7. 8 bands,in which the polymorphic bands were 88 and the polymorphic rate was
90.4%. The similarity coefficients of the Populus clones ranged from 0. 44 to 0. 80 with an average of
0. 62. Those polymorphic bands were used for establishing fingerprint of 12 clones. The clustering analysis
showed that the genetic differences between those hybrid clones and female parent (P. deltoides) were
low. Each clone had its own unique bands, which showed that different experimental materials had certain
genetic differences in DNA level ,which could differentiate them.
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Table 1 Experiment materials and their background

Ttk F# WAL 5
NN 7 N A5 (P. purdomii)
69 SEM A (P. deltoides)
B v 4 HH# (P. cathayanna)
08-69 X F 1 LN By X FH (P. deltoides X P. cathayana)
08-69 X 7 2 FM B X FH 5 (P. deltoides X P. cathayana)
08-69 X 7 3 EW A X H W (P. deltoides X P. cathayana)
08-69 X 7 4 SEM A X F g (P. deltoides X P. cathayana)
07-69 X #H 1 LW BAG X FH W (P. deltoides X P. cathayana)
. S E Ak XN % ( P. deltoides X P. -
07-T5 K ZEX b 1 9%()” ¥ N &4 (P. deltoides pur
domii)
M ides _
06-69% | 1 5'%(“!.,,“ # X N K # (P. deltoides X P. pur
domii)
1?“\ L7 9 ; o co o y—
06-57> J1] 1 L EBA7 X N5 (P. deltoides X P. szechuani
ca)
Bk 4 45 LW Ay X F 5 (P. deltoides X P. cathayana)

1::06.,07.,08 4351}y 2006 42007 4F, 2008 4, H i 2008 455 69
WA AE I I BIE IR U 3 D IR G AN .
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Table 2 List of SSR primers and their sequences

EIE/EX S 1514 (5'-3") R 1 514 (5'-3")

PMGC63 AACATCCTGCATTCAAAAAC TGCTAGAATACTCGAGTCCC
PMGC422 AACCTCGAATTAAGAATAACCC GTCTCGGTTAAGGTATTGTCGC
PMGC2217 ATTAGCTTCTTCTAAAGCAGC TGACTGACTGTCTGTCTTCG
PMGC2385 ATTCTTCACCTGGGCAATATG CTTGGCTGTAAATGACGAGTC
PMGC2392 AAGAGAGATAGCATCACCAAG TATGTCGAGGAAATCCTTAGC
PMGC2408 TAGGTCACTAGAGTGGCGTG CGAAAATGGTAGCTCTAATGCC
PMGC2500 AATGTCGACCACTCCACGC AGAGGG TTTTCAATAACATACC
PMGC2675 CACACCGACAAATTATGAGTG TTTTAGAGTGAATTTTCCTGCG
PMGC2679 GGAATCCGTTTAGGGATCTG CGTCTGGAGAACGTGATTAG
PMGC2866 ATTGTTCAAAATCCTCAGGTTC TAGCATAGTAGCTAGCTAGTG
PMGC3151 ACCATCATTAACCCCACATA AAAGAAACCAGACCACACAC
PMGC124 TTTGAGCACTTCAACTACCA TGTCTTCCCTTAGTCACCAC

1.3.2 PCR ¥ ¥4k & AAZF PCRYMEIKRN
20 pL:IE 5% 10 pmol/ul. % 1 pL.2Taq Mas-
terMix (B4 10 ;iL,*;'Eflﬁ DNA 1 pL,Rnase-
Free Water 7 pl. A5 19 52 v A% Fp B 4Ky - 95°C
AR PE 8 min; 94°C A8 1 30 5.55°C &1 30 5.72°C

HEAH 50 s, (AL FE AT 30 ANHF ) 72°C LEAf 7
min, fx 2 DL 4617%7?0

1.3.3 PCR =##al  PCR #4779 % H 8% Ik
A5 SR T M T i 95 e P K ARG 25717 . 1 X TBE, [ #
R 3.5 pL FAFE 250 V, HL ¥k 150 min f5 . fff H 2
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Table 3 The amplification results of the 12 SSR primers

ElL/E iR v giﬂi EEt
AR B Zeali 4 H#R /%
PMGC63 7 6 85.7
PMGC422 7 7 100
PMGC2217 5 5 100
PMGC2385 7 5 71.4
PMGC2392 9 7 77.8
PMGC2408 7 6 85.7
PMGC2500 9 7 77.8
PMGC2675 11 11 100
PMGC2679 6 6 100
PMGC2866 11 11 100
PMGC3151 7 7 100
PMGC124 8 7 87.5
Bt 94 85 90. 4
121110 9 8 7 6 5 4 3 2 1 M
< 500bp
<« 400bp
<350bp
<4—300bp
<—250bp
<—200bp
< 150bp

B

Wl PRAE;2:08-69X T 253:07-FERIEX PN 154:08-69X T 4;5:06-69X N 156:06-57XJ1| 1;7:69 4538 PEPET54%:9:08-69X 7 3;10:08-69

X3 1311:07-69 X3 1;12: B4k 4 5 ;M:500 bp marker,

1 SSR 5[4 PMGC2217(Z&) #1 PMGCI124(F) F = H i ik 45 R
Fig. 1 Amplification products generated from SSR primers PMGC2217 (left)and PMGC124 (right)
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Fig. 2 Dendrograms of 12 Populus clones
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Table 4 Genetic similarity coefficient f 12 Populus clones

Ktz NCk og%ggzx o7><ujl\j:l% osgslx 061\691>< 06“T71>< 69 15 E:;g 08%593>< 08%291>< 07%391x [f:j[:k
NJaSE:7} 1.00
08-69 X 7 2 0. 54 1.00
07 P KIEX M1 0.58 0.71 1. 00
08-69X 7 4 0.53 0.78 0.76 1.00
06-69X N 1 0. 60 0.66 0.79 0. 67 1. 00
06-57 X 1] 1 0.51 0.59 0. 60 0.51 0. 67 1.00
69 # 0. 44 0.66 0.62 0. 69 0. 69 0. 60 1.00
e 74 5 4% 0.62 0.47 0.48 0.51 0.48 0. 44 0. 44 1.00
08-69X 7 3 0.53 0. 80 0. 69 0.76 0.67 0.58 0. 62 0. 60 1.00
08-69 X 1 0.56 0.72 0.68 0.71 0. 64 0.56 0.68 0.54 0. 80 1. 00
07-69X 7 1 0.54 0.67 0.71 0.68 0.73 0.59 0.61 0.52 0.73 0.74 1.00
Bk 4 5 0.47 0.65 0.71 0.61 0.71 0.59 0. 64 0.52 0.71 0.72 0.74 1.00
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Table 5 Part of fingerprint map of 12 Populus clones

514 241 K/N/bp 1 2 3 4 5 6 7 8 9 10 11 12
PMGC2217 155 1 1 1 1 1 1 0 0 1 0 1 1
160 1 0 0 1 0 0 0 1 0 1 0 0

170 0 0 0 1 1 0 1 1 1 0 1 1

175 1 1 0 1 1 1 1 1 1 1 0 0

220 1 1 0 1 0 0 1 0 0 1 0 0

PMGC2385 120 1 1 1 1 1 1 1 1 1 1 1 1
125 1 1 1 1 1 1 1 1 1 0 0 1

140 0 0 1 1 0 0 1 0 0 1 0 0

150 1 1 1 1 1 1 1 1 1 1 1 1

160 0 0 0 1 0 0 1 0 0 0 0 0

175 1 1 1 1 1 1 0 1 1 1 1 1

PMGC2866 295 0 0 1 1 1 0 1 0 0 0 1 1
285 1 1 0 1 0 0 0 1 1 1 1 1

260 0 0 0 1 1 0 1 1 0 0 1 0

250 0 1 0 0 0 0 0 0 0 0 1 0

240 1 0 0 0 0 0 0 0 0 0 1 0

230 0 1 1 1 1 1 1 0 1 1 1 1

200 1 1 1 1 1 1 1 0 1 1 1 0

190 1 0 0 0 0 0 0 0 0 0 0 0

180 1 0 1 1 1 1 1 1 1 1 1 1

170 1 0 0 0 0 1 0 1 0 0 1 0

155 1 0 0 0 0 0 0 1 0 0 0 0

PMGC124 140 1 0 0 0 0 1 0 0 0 0 0 0
145 1 1 1 1 1 1 1 1 1 1 1 1

150 1 0 0 0 0 0 0 1 0 0 0 0

185 0 0 0 0 0 0 0 0 0 0 0

190 0 1 1 1 1 0 0 0 1 1 1 1

270 1 0 0 0 0 0 0 1 0 0 0 0

280 0 0 0 0 0 1 0 0 0 0 0 0

290 0 0 0 0 0 1 0 1 0 0 0 0

TE i I~12 fRiEan i 1,



116

PO AL AR B 2 i

32 %

3 w5t

KAEWFFE B, SSR 3 ic 78 4% 4 4 A IR B Hh 35
AR E M B 2SR & AR
UK SSR AR N AE 56 B A X 3 W Uk 4 Fh G
PEZ IS, A 12 % SSR 5% 12 Mg B
PER BT AL AR T b, L A5 B 94 Z% 3 i S L
85 K EHA LS, ZBMHRN 0. 4% 2B
15 Uk B A B 45t 3RS R E) A AR B R Y st AR AR R
FEARGE G 4G 1) BT 0 22 A M A A 0 T AR U
T AT LU IX 12 Rz A G 1 2R X4 Ok, Ol sk e 4l
R IO R 50 %08 M) SR AL B AR 48 W) B s 33
W17 SSR #nic AT 78 4% #h Jo Pk & 48 50 Oy 1w i H g T
Zk.

07-PG KX N 1 H106-69X N 1 ByAHML R ECH
0.79 ALK F 08-69 X T 1 I 08-69 X 7 3.,08-69 X
T 2 F108-69 X FF 3(0. 80) . i W & A1 22 I i 5 15 22
SAAR/N . B E AT BE A TG R ZE A 69 #0226
R SCAER IR b CAs BT LLast A A AL R BOK .

Hh ) 2R A R L R R A D RS B R R
SN HE O BT R AESEAS, B E T RK
e 7 IR 7P W = o o W (BRI P St
WM R 2 DL BA 1-69 W R REA i 44 LA
XA IR AR E R L2 04T, H
Ty 77 A R AR 2, Bl AR AR K R TR E A R R AR
U a8 A B R LA R R S o 5 8 A2 e L PR
il T HHETT S R . B R 9% U 2R A B R E
AR AN T A% IR UIE BT R S A AR A
HHEA XA RN TR EF M TSN
Hbr . ZEASTFSE T FH B30 70 b1 REC 28 Bk W] 7 A
J7 1 R I TR A S A A R G 07-69 X 5 1
e B b 2w UE B A R R P SE M R B R
PR MR 2 Y I ST R (R AL A R 28 R AR
RICH R A WS REAR RGO RAHM T A 1 5L
AR G ZAM G A W JE TR A B B 2SR,
ABIEFE B BREBARE T LA 9 A2 BAm X 54
TRZF TR EN 2T SR LMBH RS —&,
YL EAT T 36 N R A 1 8 A% 25 S5/ SR G OC R T
B BT BETE 2 b B AT REA (O 3, dn il AR BT
G YT RBENG . X 05 S B A X TR 2 Rl
T R I HR AL Ty 18], A A W R 8 RN
R AR

S & Lk
[1) Al BRPEAA R [ M. P4 22 - B VY A 27 15 K it . 1980.
(2] RLAT. #Js AFLP jgt f% Z R 0 0F 58 A b B B 23 7 4 20 1A

(3]

[4]

(5]

L6]

(7]

(8]

(10]

[11]

[12]

WEHFFELD . A s o B MO B2 BF 5 B . 2005.
W B, m @ik, RNBS EES I RS A T
Fe 5 T 2 R # A AR RO s [T 1. Wi L AR 2 B 2 4
2009,26 (6):778-783.
HU B.FAN J F,GAO ] S.et al. One-year-old seedling traits of
Populus deltoides hybrids with P. Cathayana, P. szechuanica
and P. Purdomii[ ]]. Journal of Zhejiang Forestry College,
2009,26 (6):778-783. (in Chinese)
R AR BN T4 G AR TRIR S TG & SSR 33t 4% 1 B I
&P APIRFSE . 2015,35(1) : 68-76.
LIS C,XIA H,YAN D,etal. SSR of genetic distance and clus-
tering analysis on different Populus section clones [J]. Bulletin
of Botanical Research,2015,35 (1) :68-76. (in Chinese)
TR K X 8 XU 2% 4. Bt B g SSR 43 A K e [T . i)
db gl K 24224 . 2005,28 (4) :27-31.
LIANG H Y, LIU C X, LIU X J. Simple sequence repeat
(SSR) analysis and identify of different cultivars in Populus
[J]. Journal Agriculture University of Hebei,2005,28 (4);27-
3L. (in Chinese)
F AR DNA 5 SUIR % B Be HAE AR & F 58 IR i vz
(0. 4 FHEYE R, 2006, 4 (3):425-430.
WANG Z H. DNA fingerprinting technology and its application
in crop germplasm resources [ J]. Molecular Plant Breeding,
2006,4(3) :425-430. (in Chinese)
20 BT L BRI L 5L S8 Y R A% b B BRI 1L 2 BP9 SSR
S ATLT . B MOl R S 2 i B AR BESERR, 2006, 30 (4) : 10-
13.
LI S F,ZHANG B,CHEN Y.et al. Analysis of genetic diversi-
ty of Populus deltoides germplasm by SSR [ ]J]. Journal of
Nanjing Forestry University: Natural Sciences Edition, 2006,
30 (4):10-13. (in Chinese)
TP AR B4R RN ST R TR B 43 T AR 0 EST-SSR 485 i)
Jb i Ak SR A AP LT DL > TR T A 2009, 7 (1) 105-
109.
ZHANG Y D,HU X Y,SONG C W, Identification of Populus
varieties from Hubei province by EST-SSR marker [J]. Molec-
ular Plant Breeding,2009,7 (1):105-109. (in Chinese)
MORGANTE M, OLIVIERT A M. PCR-amplified microsatel-
lites as markers in plant genetics [ J]. The Plant Journal,1993,
3(1):175-182.
POWELL W, MORGANTE M, ANDRE C.er al. Hypervari-
able microsatellites provide a general source of polymorphic
DNA markers for the chloroplast genome []J]. Current Biolo-
gy+1995.5 (9):1023-1029.
T M R E . ) SSR X A% T8 4 Al B 2% B 4 B
HELT ] AR MO R4, 2008,36 (12) :4-6.
WANG H,YANG M S,ZHU ] F. SSR analysis of some spe-
cies and hybrids in Populus[]J]. Journal of Northwest Forest-
ry University,2008,36 (12):4-6. (in Chinese)
E 5 ook, SR 5. MR CTAB ¥ $2 BUM R 4 Fp 3L B 41
DNA (#F5E[J]. AP HAR .2007.17 (3):36-38.
MA M,YANG K Q,GUO Q R. Studies on genomic DNA ex-
traction of forest species with improved CTAB method [ ]].

Biotechnology,2007,17 (3):36 -38. (in Chinese)
(T 4% 160 7))



160 P AR B 2 4 32 %
L71 FEw. ¥y Fb 2 48 4 22 Al X 55 4 0 P 28 B B A IS B0 52 i BT 5 logica Sinica,2013,33(24) :7863-7871. (in Chinese)
[D]. B8 . i g Akl K2 . 2009. [13] ROHLF F J. NTSYS-pc numerical taxonomy and multivariate
[8] FARR.,#E I, .45, SA6a B2 Ear g ()] 1 analysis system version 2. 1 uesr guide[ M]. New York: Ex-
ST, 2016,14(2) :6-10. eter Publications. 2000.
[9] Bt Fha518 . MIAT IR 14 A 5 F st 4% 22 FE PR 1Y ISSR 434t L14] ) pde A F5 35 kA8 45 Wi fG v 9k JE 5 5 10 35t % 2 A PR DT
(1. 1’1‘%&%‘/[?'],2010,29(/1) :11-14. FelI ] Padb bk BE 22 4l , 2009, 24(5) : 66-69.
YANG R,SUN Z J,XTANG Y. ISSR analysis of genetic diver- XIANG C H.ZHU X Z.ZHANG H.et al. Gnenetic diversity
sity among 14 bamboo species in phyllostachys[]]. Journal of of endangered plant Michelia wilsonii[ ]J]. Journal of North-
Bamboo Research,2010,29(4) :11-14. (in Chinese) west Forestry University,2009,24(5):66-69. (in Chinese)
(10T BRHAG HEBE 5 2 28 56 DU IAS [6) b X 20T 19 382 4% 2 RE P [15]  fig pc. X ik 2n ., 28 R Ut 25 S8R 38t % 2 FF M ) RAPD 43 #r
FELI]. P AL AR ARBE G 2 4l 1R FE 2 ML 2009, 37 (6) (1. Pidb bRz Be2A 4R - 2011,26(4) . 112-116.
187-193. XIE Q,LIU Z H,LI Z Q.et al. Analysis of diversity of Pinus
CHEN Q B,JIANG Y.LU X Q,et al. Assessment of genetic tabulae foemis f. Shekannesis by RAPD[]J]. Journal of North-
diversity in Neosinocalamus af finisfrom different regions of west Forestry University,2011,26(4):112-116. (in Chinese)
Sichuan province[J]. Journal of Northwest A&F University: [16] WRIGHT S. Evolution in mendelian populations[]J]. Bulletin
Nat. Sci. Edi. ,2009,37(6) :187-193. (in Chinese) of Mathematical Biology,1990,52(1) :241-249.
[11] 3R, AR ORI AT Fh 3% AT 35t 1% Z RR E 43 BT LD 45 - o0 e R [17] v A, 2= R s, % 25 0%, 46, 46 HURD 5T 98 U8 1) RAPD 43 #r
k2, 2010. [J0. PEALMR 2 B 2 42 . 2011, 26(2) : 96-100.
127 B, BEALG, Mk K. KIFATIE B £ R ISSR 43 #r ZHENG H X.LIZ Q,XUE H D,etal. RAPD Analysis of the
K DNA $5 2 % w58 [T ], A & % 4, 2013, 33 (24) : 7863- germplasm resource of Zanthosylum bungeanum[]]. Journal
7871. of Northwest Forestry University, 2011, 26 (2):96-100. (in
HUANG S J,CHEN L G,XIAO Y T,et al. Genetic diversity Chinese)
and DNA fingerprint of Pleioblastus by ISSR[]J]. Acta Eco-
(EEF 116 )
[13]  ZEgl, X &0, PR 5. 3 W BB T R 1Y SSR 4047 [18]  ff7R b, kAT 25 v B3 , 45 Fk 95 A% IR A A i 81 W 0 I L st
B e L], Pa AL AR B % 4. 2014, 29 (1) :73-77. &8 AR i 58 3E R LT 1. 74 b Ak % B % 4z, 2005, 20 (2): 124~
LI W,LIU C Y,FEN J F,et al. Analysis and identification of 129.
three new clones of Populus deltoides based on SSR molecu- HE CZ,ZHANG Y H,FENG X L,et al. Introduction to gene
lar markers [J]. Journal of Northwest Forestry University, resources and progress in research on poplars genetic breeding
2014,29 (1):73-77. (in Chinese) of section Tacamahaca in China [ J]. Journal of Northwest
(141 FURT5. miAg X 4R A 16 A P 3 g e B 1 I 1 33 L 5 9 Forestry University,2005,20 (2):124 -129. (in Chinese)
[DJ. 5L« M 5tk K4, 2008, (190 ZEWRAR BEREE, W%, 55, SE N RAG X F IR Fh oM 2 B 4
[15] HZEZ, Hpete sk F L. SSR 4 Fhiic Sas e a Il BUFENE (Y % 28 5 0 HE LT . VE L AR 2 B A . 2015, 30(2) : 100-
FMOlAFFT,2002,15 (3):14-21. 104.
HUANG Q J,SU X H,ZHANG X H. Microsatellite marker LI X D,FANJ F,QIU X,et al. Identification and selection on
and its application in tree genetics and breeding [J]. World the cold tolerance in the hybrids of Populus deltoids X section
Forestry Research,2002,15 (3);14-21. (in Chinese) Tacamahacal ]]. Journal of Northwest Forestry University,
[16] *%ﬁiéﬁﬁﬂ:jﬁ%ﬁ%ﬁfﬁ. PR IR 21 v A T A (SSRO I 2015,30 (2):100-104. (in Chinese)
ML B BtMOlk R4, 1999,23 (5) :64-69. [20] BB, B/NEE, ZEREAR, 5. 4 DM H M RN R R
LI X J, HUANG M R,PAN H X, et al. Microsatellite markers LI P ek pe 2R ]. 2015,30 (4):99-108.
and application in the forestry genome [ J]. Journal of Nanjing QIU X,LV X F,LI X D,et al. Research on drought resistance
Forestry University,1999,23 (5) :64-69. (in Chinese) of four new poplar clones [J]. Journal of Northwest Forestry
[17] 3% BEA2HE 2R R 0. 9 A 114 Fh SSR 48 S0 181 335 # 2 S it University,2015,30 (4):99-108. (in Chinese)

1B R MWL ], PE AL bR B 2 42 . 2015, 30 (3):76-80.

FAN R,FAN ] F ,LIZ Q. Fingerprinting and genetic related-
ness of 9 varieties in Populus L. sect. Populus using SSR
markers [ ]J]. Journal of Northwest Forestry University,

2015,30 (3):76-80. (in Chinese)

[21]

A0, kA B IRE R L R A R B 2R i AFLP 43
BrLID. Mol B, 200743 (1) :35-41.

LI S W,ZHANG Y H,ZHANG Z Y,et al. AFLP analysis of
some species and hybrids in Populus [ ] ]. Scientia Silvae
Sinicse,2007,43(1) :35-41. (in Chinese)



