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Comparison of genetic diversity of Populus deltoides X Section
tacamahaca hybrids based on SSR and SCoT markers

OU Dan,FAN Junfeng,GAO Jianshe,ZHOU Yongxue

(College of Forestry  Northwest A& F University sYangling s Shaanzi 712100, China )

Abstract: [Objective] This study aimed to compare the applicability of genetic diversity of SSR and
SCoT markers in Populus deltoides X Section tacamahaca hybrids. [Method) SSR and SCoT markers were
used to analyzed genetic difference of 9 P. deltoides X S. tacamahaca hybrids and 3 parents. [ Result J A
total of 94 bands were produced by selected 12 SSR primer pairs, in which polymorphic bands were 85 (ac-
counting for 90%) and the marker index was 3.19. The selected 14 SCoT primers produced 127 bands,in
which polymorphic bands were 95 (accounting for 75%) and the marker index was 2. 72. Cluster analysis
showed that the genetic similarity coefficients of 12 clones by SSR and SCoT markers were 0. 44 —0. 80
with average of 0. 62 and 0. 40—0. 87 with average of 0. 64, respectively. The 12 poplar materials were di-
vided into three and five categories by SSR and SCoT markers based on the averages of genetic similarity
coefficients. Mantel test revealed that the relation of genetic similarity matrix between the two markers

was significant (r=0. 501 3, P=0. 003) for the 12 clones. [Conclusion) Both markers were suitable for
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identification and genetic diversity of P. deltoides X S. tacamahaca hybrids, and SSR markers had higher

polymorphic bands ratio and marker index than SCoT markers.

Key words: Populus;molecular markers; SSR; SCoT ; genetic diversity
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Table 1  Genetic background of 9 Populus deltoides X Section tacamahaca hybrids and 3 parents

T PaTE: BT

Code Clone Genetic background
1 N P. purdomii NG P. purdomii
2 08-69 X 7 2 08-69 X P. cathayanna-2 EW B XFHW P. deltoide X P. cathayanna
3 07-P4 K% X M 1 07-*Xidazhai’ X P. purdomii-1 LB X MKW P. deltoide X P. purdomii
4 08-69 X 3 4 08-69 X P. cathayanna-4 EWE X HW P. deltoide X P. cathayanna
5 06-69X N 1 06-69X P. purdomii-1 * %X N&AH P.deltoide X P. purdomii
6 06-57 X JI 1 06-57 X P. szechuanica-1 LW E Ay X ) ¥y P. deltoide X P. szechuanica
7 69 # P.deltoides cv. ‘Lux’ FEWEBYG P. deltoides
8 BV E 4 P. cathayanna cv. Shaanxi H# P. cathayanna
9 08-69 X ¥ 3 08-69 X P. cathayanna-3 FEINE XFW P. deltoide X P. cathayanna
10 08-69 X 1 08-69 X P. cathayanna-1 EMBEG XFW P. deltoide X P. cathayanna
11 07-69 X% 1 07-69 X P. cathayanna-1 EWEY X EHEW P.deltoide X P. cathayanna
12 BEAk 4 5 P.deltoides cl. *SL-4" FEINEA X EFW P. deltoide X P. cathayanna

TE R 06,07,08 43 HIFLF 2006 4 ,2007 4£,2008 4, Hir 2008 45 69 WA 3 M W A R IE 75 . TU IS M IR G LR .
Note:06,07 and 08 in table mean the year of 2006,2007 and 2008, respectively; the pollen of the P. cathayanna crossed with P. deltoides in

2008 are mixed pollen from the eastern,middle and western of Qinling Mountains.
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Table 2 SSR and SCoT primers and their sequences used in this experiment

B/ R J¥ 1 (5'—>3") ElRZES ] R JFH1(5'—>3")
Primer type Name Primmer Primer type Name Primmer
F:AACATCCTGCATTCAAAAAC
PMGC63 SCoT1 CAACAATGGCTACCACCA
R: TGCTAGAATACTCGAGTCCC
F:AACCTCGAATTAAGAATAACCC
PMGC422 SCoT3 CAACAATGGCTACCACCG
R:GTCTCGGTTAAGGTATTGTCGC
F:ATTAGCTTCTTCTAAAGCAGC
PMGC2217 SCoT13 ACGACATGGCGACCATCG
R: TGACTGACTGTCTGTCTTCG
F:ATTCTTCACCTGGGCAATATG
PMGC2385 SCoT14 ACGACATGGCGACCACGC
R:CTTGGCTGTAAATGACGAGTC
F:AAGAGAGATAGCATCACCAAG
PMGC2392 SCoT15 ACGACATGGCGACCGCGA
R: TATGTCGAGGAAATCCTTAGC
F: TAGGTCACTAGAGTGGCGTG
PMGC2408 SCoT16 ACCATGGCTACCACCGAC
SSR R:CGAAAATGGTAGCTCTAATGCC SCoT
F:AATGTCGACCACTCCACGC
PMGC2500 SCoT18 ACCATGGCTACCACCGCC
R:AGAGGG TTTTCAATAACATACC
F.CACACCGACAAATTATGAGTG
PMGC2675 SCoT23 CACCATGGCTACCACCAG
R: TTTTAGAGTGAATTTTCCTGCG
F:GGAATCCGTTTAGGGATCTG
PMGC2679 SCoT24 CACCATGGCTACCACCAT
R:CGTCTGGAGAACGTGATTAG
F:ATTGTTCAAAATCCTCAGGTTC
PMGC2866 SCoT28 CCATGGCTACCACCGCCA
R. TAGCATAGTAGCTAGCTAGTG
PMGC3151 F:ACCATCATTAACCCCACATA SCoT31 CCATGGCTACCACCGCCT
R: AAAGAAACCAGACCACACAC SCoT32 CCATGGCTACCACCGCAC
PMGC124 F. TTTGAGCACTTCAACTACCA SCoT34 ACCATGGCTACCACCGCA
' R: TGTCTTCCCTTAGTCACCAC SCoT35 CATGGCTACCACCGGCCC
1.3.2 PCR ¥ 34 2 %A/ SSR-PCR YLK DI EHRATS R M Gk e a0, fe ) 40 IO 5K 43
£ 20 pL N 10 pmol/pL IE R m G114 1 L, #r,
2 Taq MasterMix (A 220) 10 pL, ik DNA 1 1.4 HIEBSH

pL.Rnase-Free Water 7 uL. ¥ 34FE)F R .95 C
A5k 8 min; 94 CAEHE 30 5,54 °C H 1 30 5,72 C
FEAH 50 5,30 DMEIR;72 CHEAH 7 min, 2Ll 4 C
TRAT . HEAS BN TR 3 A6 X A 98 S0 R B 2 A0 4
SLHY SSR R R EEA 4R TR KRB,

SCoT-PCR 4§ 1A 2 75 B £ %61 fty S iy 1
Frorfefe. Pk R 20 pL. NESIH 1 pl,2 Taq
MasterMix 8 pL., DNA 1 pL,Rnase-Free Water 10
pLo §HF)F R .94 CHAEPE 3 min; 95 CAEH: 1
min,52. 1 ‘CEM: 30 5,72 C#E{H 2 min, 35 PEIH;
B 72 CHEM S min, A LA 4 CIRFF.

PLE 2 Foy 5 hRic v i Bk G 51 i kAT 3
WA LA IR 1 20 R R e 1 .

1.3.3 PCR Z##&m  SSR-PCR "3 = ¥ £l %
F 8 V0 {75 W 3R TN 0 Tk Ji B8 Jie . 1 X TBE, L AE &y
3.5 uL, 2 & 250 V,H ¥k 150 min, SCoT-PCR #"
B4 7 A D A SR 8 00 A A8 1 2R VN T e B G 5 1 X
TBE, FFERN 6.5 pL 2K 250 V, HLiK 120 min,

SSR-PCR ¥ #8721y} 100~300 bp By &4,
SCoT-PCR ## /=4 B 200 ~1 500 bp By 4HS .
HL K P13 o AR R 3G 7 0 1 45 RIS S R BT A T
e s e oh 1, HRid h 0. 78 Excel HgEit 0 Al 1
MR N0 T R . AR A DG A B DL T 4
b 2 &M A L # (percentage of polymorphic
bands,PPB) =a/b,. H a HEZEBMELWE.0 W&
OB K Y {E B & (average band informa-
tiveness, b, )= 1/n2[1—2]0.5—P,| ], H P,
PEFE S DY GO B AR I AR
BB B % £ JC b R (effective multiplex ratio,
EMR) 7R 570 73 Fhric & G M9 138548 2 1% 1
B HAR DL 2 22 350 25 B0 3R 5 3 TR g 3R 4L
(marker index,MI) =EMR X I, .

FIFH NTSYS-pe2. 10 3 5 AL 3 A1 Bk 8] 1Y 35t 1%
AR R B #i SAHN QB $2 1k X i b4 kL 347 UPG-
MA (unweighted pair groupmethod using arithme-
tic averages) 21, F| A IBD(isolation by dis-
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FIH 2 oy bR i i i 5 1 9 %k Bk
REFEAT 3 IREE P 4G X H AR B 0 450, B B[R] — Fh
SUPITE R R Y1 T A5 800 %A A — L A i
By S B R OE R AR i UK M Y S5 AT
ARG 3G 0 S5 K R — ] — 5 WA [F]

12 11 10 9 § 7 6 5 4 3 2 1 M

TR PP AR —FE . X2 A4
7 SSR 1 SCoT # i #B 1 K Ak i 4 B JE M & X 43
FHR(E D,

FIH SSR Al SCoT 2 F 4> Fhric X 12 4~ fiik
Wbk R AT 4 .12 %F SSR 5 4k 5 i 94 4
TS50 P R S I A 7.8 Sk Lk
LML 85 &, 2B RN 00X, 2B
14 %% SCoT 5oLy 34 127 205 Wi (0 457417 . 738
XY A 9.1 & Hh 2 &KW 95
K EBMEER 75% . M SSR K.

121110 9 8 7 6 5 4 3 2 1 M

500 bp

400 bp
350 bp

300 bp
% 1000 bp

250 bp
750 bp

200 bp

500 bp
150 bp {

1~12 T ZEHSFEFE 1.8 2.4 3 [F ;M. 500 bp Marker(Z£) ,2 000 bp Marker(£7)
The numbers of clones 1—12 are the same as Table 1,the same in Fig. 2 and Fig. 3; M. 500 bp marker(left) ,2 000 bp marker(right)

B 1 12 A KA WA R LT SSR 514 PMGC2217 (Z2) fit SCoT 5|41 SCoT34 (7)1 = 4 Y ri, 1k &5 R
Fig. 1 Amplification bands of 12 Populus materials based on SSR primers
PMGC2217(left)and SCoT primer SCoT34 (right)
2.2 2 FRIBRIENEMNILE 1 16, \EMR F1 MI 4351 g 0. 40,6. 79, 2. 72, ¥ /)
MT 2 7 i 51 %8 & F i) B 0 BB 0 NS I % T SSR 514, BE W] SSR 51 Wy 7 it Ff HE 51 B ) AR
(& B R AR, AR 3 AT SSR Bl b, . L H SCoT 5143,
EMR F1 MI 43520, 45,7. 08,3.19; 1 SCoT 5|4
£ 3 12 M EM AR SSR 1 SCoT #RIZ R B LR

Table 3 Comparison of marker efficiency between SSR and SCoT markers for 12 Populus materials

n oy DA " HRE
IS 4 A 2% VAT
" gl pgp  OOTREEC PREEH ey RPNk Evr) g o
FRic 4 FR No. of No. of average {5 B (Iby) .
No. of No. of total . Percentage of Effective Marker
Marker name . polymorphic bands per . Average band . .
primers bands . polymorphic . . multiplex index
bands primer information .
bands ratio
SSR 12 94 85 7.83 0. 90 0. 45 7.08 3.19
SCoT 14 127 95 9.07 0.75 0. 40 6.79 2.72
2.3 BRBHMRET 2 MIREMBELRER  FHEN N 0. 100869 X 155 0860 X # 3,

S
ARG 2 Tl 201 bR i o 2 BT A5 21 9 388 A4 A D) 2R 4K
T AN 5 A AR [R] » 381 AR DL 3R JB0RR 6 I 3t 1 22 5
PN RS OC RT3 4 AL 7E SSR ARid
WL 12 A A A RE 22 T Y e AL R DL AR BOHE 0. 44~
0. 80, PR BN 0. 62; Hh MR 5 69 8.
BRVGT 5 69 47 Bk PY T %5 06-57 X111 (A AL

08-69X 75 2 5 08-69 > ¥ 3 Z [H] ¥ AH Ll Z A e K
J30.80, fhiFE5 Al 7E SCoT #Ric .12 4 Ttk
2 1A (3348 MR BUAE 0. 40~0. 87, ¥ AL &
Bl 0. 64; P BRVE A 5 06-57 X JI1 1 A AHAL &
B/, R 0.40;07-PERFEX M1 5 06-69X [ 14
L ZR B R, O 0,87,
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Table 4 Genetic similarity coefficient of 12 Populus materials based on SSR markers

45 Code 1 2 3 4 5 6 7 8 9 10 11 12
1 1. 00
2 0. 54 1. 00
3 0.58 0.71 1. 00
4 0.53 0.78 0.76 1.00
5 0. 60 0. 66 0.79 0.67 1. 00
6 0.51 0.59 0. 60 0.51 0.67 1. 00
7 0. 44 0. 66 0.62 0.69 0.69 0. 60 1. 00
8 0.62 0.47 0.48 0.51 0.48 0. 44 0. 44 1. 00
9 0.53 0. 80 0. 69 0.76 0.67 0.58 0.62 0. 60 1. 00
10 0. 56 0.72 0.68 0.71 0. 64 0. 56 0.68 0. 54 0. 80 1. 00
11 0. 54 0. 67 0.71 0.68 0.73 0.59 0.61 0.52 0.73 0.74 1. 00
12 0.47 0. 65 0.71 0.61 0.71 0.59 0. 64 0.52 0.71 0.72 0.75 1.00

WM eGSRz 1, £ .
Note; The numbers of materials are the same as Table 1. The same in Talbe 5.
F5 EHTF SCoT #RIEH 12 4151+ 44 8] B 1B 2 HML R B

Table 5 Genetic similarity coefficient of 12 Populus materials based on SCoT markers

415 Code 1 2 3 4 5 6 7 8 9 10 11 12
1 1.00
2 0. 69 1.00
3 0. 66 0. 65 1.00
4 0. 64 0.73 0. 64 1.00
5 0. 66 0. 69 0.87 0.70 1.00
6 0. 44 0.63 0.56 0. 46 0.52 1.00
7 0.59 0. 62 0.59 0. 63 0.56 0. 47 1.00
8 0.71 0. 64 0.54 0.59 0.63 0. 40 0. 60 1. 00
9 0.54 0. 64 0.54 0.61 0.59 0.51 0. 60 0. 64 1.00
10 0.57 0. 65 0. 60 0. 64 0. 64 0.59 0.61 0. 65 0.76 1.00
11 0.56 0.68 0. 69 0.69 0.67 0.51 0. 64 0. 60 0.62 0.71 1. 00
12 0. 60 0.62 0.59 0.61 0.63 0.43 0. 64 0.62 0. 64 0.65 0. 60 1.00

HRAEAR L R BT UPGMA BRI IEMBILRE 85 REUE 3).69 A —2.06-57 X1 1 Ry —3&,
V- MEAL . SSR ARicHs 12 DR R 3 KK N EC A7 FIBE PG 75 4 9 — 2. 08-69 X 5 3,08-69 X % 1
(B 2), NRAGFIBEPEHFH N —2.06-57X Il 1 h—  FIpkbk 4 5 h—2 . HAh—%.
2 A o — 2550 SCoT kit ¥ 12 Ak B 41 Kk 5y

0.51 0.59 0.66 0.73 0.80
BAE A LR

Genetic similarity coefficient

K2 12 it b kg SSR R 28 70 #r 45 24

Fig. 2 Cluster analysis of 12 Populus materials using SSR markers
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Fig. 3 Cluster analysis of 12 Populus materials using SCoT markers
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Wi HEATRE OGP 43 T, 25 SR R B 2 A A i i 49 2
1) 35 2 A DL 2R 508 P 2 ) 22 J 38 A4H OC (- =0. 501 3,
P=0.003),

g5 45E
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iy TR AR A TE R R X A TR L X R SE U B A X
H IR FITCIE R SR S SR AE T o TR R . A
R E R SCoT 43 Fbrid i FHE B s 14 5%
SCoT 51 ¥y 4 1y th (9 18 Wi 5% 1 2 B M R 5 F
75% s Ut B SCoT H ik T LA FH 2 46 I 43t 3 44 Fel 1) 1)
WAL S FIAE IR o FARIC R B AN 7

T 22 25 M R bR G2 250 19 K W . SSR R i 1Y)
PPB fil MI & T SCoT #ric , H i SSR Fric () MI
fHi T SCoT #rid, & W H Ib,, fl EMR #
SCoT FRic b & o I, &9 W00 5 2 8 MR B 0 i
PR, 3R W] SSR bRic 78 44 Jo Mk & ) B T & Y
Z A WS A A M 3R 206 FR B0 1 R R 8] 1) a5 AL
ZREPET

TEFRA I M, SCoT AR ic 48 75 1Y 3t 14 AH AL 1
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BEEL M E 2 2ES. 2P RER
o2 By ERICER S D IR FBR VY I A R A — R

3

i 06-57 X I 1 4, 7€ SSR #ric A i 24 Fh Jo bk
RGREAR N EAGRAE—, MiAE SCoT bricH . A
WA SEARE & WA 5OARE ', 3
W] SCoT #ric il BE B idi & %6 il B A 5 F4 52 7485 08~
69X 7 1.08-69 X 7§ 2.08-69 X 7§ 3 Hl 08-69 X 7§ 4
X 4 A28 FACEEAH A  ACA IR G AE B | a8t 4% 2
FEVEAR /N, SCoT #5ic B 45 5 4% & A1 X 3l IF >k 5 (B
07-THRZEX M1 F06-69X N 1 %A SSR #ric X
Ire X 2 FARIC T IR B R AR RN R T
SSR il SCoT Wy bric i B A [R] . § 14 iy 2 Fk [H 4 wp
AN ] X3 R A5 i 7 AS ) ) a1 AL R 550, Fh Ut
BREMRLEBAE - EES,

2 bR IC I % (A AE A i 35 A0 OCPE (- =0. 501 3,
P=0.003), 5 HAth i FI A [7] 43 F 5 18 7 5 43 7 4E
YIS 2 0 R IF S 25 R RIE 70 F s id
FE AN (] 08 40 ol v ez 0 200 23S [ R O 3 % 5 25 1) 4
FRRC T A A ) Bl AH G 3 15 BIF T A Ry T,
X2 Aoy AR LR AR A AR A 2 A A
AL 7R B 22 R0 DM R 7E DNA JKOF |y 1 3% a5t
78 S UL B W SSR Ml SCoT A5 % 7 36 I B
W X AG IR 24 b TG 2 A R FN SR 2% 06 R 20T 1Y
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