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Molecular polymorphic analysis with geographic provenances
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Abstract: To determine reference material for selective breeding of Sapindus mukorossi, genome DNA of 12
accessions, which were collected from different regions of India and China, were amplified with the sequence-
related amplified polymorphism (SRAP) method using 18 primer pairs. Then, the cumulative band data gen-
erated from SRAP was used to calculate the Dice genetic similarity coefficient which was analyzed by the Un-
weighted Pair Group Method with Arithmetic Mean (UPGMA) to detect their mutual relationships. Genetic di-
versity was determined with a cluster analysis. Results showed that 191 of the total 253 generated bands were
polymorphic  (75.16% ) with a mean coefficient of 0.739. The cluster analysis showed that the provenance in
southern India had greater genetic diversity than other provenances. Compared to the provenance of southern
India, less genetic diversity was noted for provenances of northern India and Chinese provenances where geo-
graphic latitudes were similar. Positive relationships occurred between genetic distance and geographic distance
in 12 geographic provenances of S. mukorossi. Overall, the results showed a low level of diversity in this
species. [Ch, 2 fig. 3 tab. 12 ref.]
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Table 1 Geographic positions of Sapindus mukorossi provenances

s P 21 % F5 Py 1 ZF
1 e @ T - NP 26.38°N 118.01°E 7 AR E SC 26.08°N 117.08°E
2 FE KT YA 26.25°N 117.46°E 8 JUEEEN GX 21.57°N 108.37°F
3 WL B Z) 30.03°N 120.02°F 9 AN R GY  26.85°N 117.85°F
4 i — B SM 26.13°N 117.36°E 10 E[1E# YDN
5 A I QL 26.51°N 116.49°F, 11 AN e 77 24.26°N 117.48°F,
6 TLPGREAR JX 28.03°N 115.32°F 12 EIEEdL YDB

1.2 ZE DNAWERIENE

SRR 7S S Sk — F ALV AL 8% (CTAB) & 32 B DNAS ) IR R 8 43 Hr A0 52 $2 0 DNA ¥
FEMAERE, FIHUKEA I DNA B2 80, CA-20 CRAFiE % .

1.3 PCR 38, &ZH4MumEn

SRAP 5190 A b A TAY) TR S ARA A . 971 R 7E T8 [ Eppendorf PCR & P 4 1%
B T RAMALE RN ARZR, 20 pL &FH, & 2.0 mmol -L™" Mg*, 0.2 mmol-L™" dNTPs, 0.4
mmol - L'primers, 0.5x16.67 nkat TagDNA [iff, 50 ng DNA,

SRAP-PCR # #§ )5 Hy: 94 CHULEHME S ming SRJ5 94 CAEYE 1 min, 35 CR K 1 min, 72 CHEfH 1
min 3 5 PMERH;  F 94 CAM: 1 min, 50 CiE & 1 min, 72 CHEMf 1 min, £ 35 MER; H&)5 72 Cla
FEA 10 min, PCR =75 BT 5 53 B 1% 00 B Ia W BE e b B vk 70 B9 Ja IO IRAL B (EB) R e £, SR J5
P A] WICECF 15 3 M 2 58 (Alphalmager HP )47 B IR AT
1.4 5|¥iEik

AR BEJEANHTTEATIN (19 DNA SRR G HEAT 5| Wik , A\ 88 X SRAP 514y r i 3kt 47 16 4% 45 15 M
WA Z BRI 18 XF, T 12 AT B FHEM Y SRAP 2304, 51 G I IF LWL 2,

1.5 HW\HITFADH

M5 SRAP 4758 7 Hy A1 [R] 407 1 38 6 ] Bk 00 LA A TS e &, Ao <17, Jtidh “07, 1
Excel %A% F#57 0, 1AEFFE, 1 NTSYS-pe Geit 2 #1155 Dice BHE AL R KL, I HEATAEINALA -
73 (unweighted pair-group method with arithmetic means, UPGMA)Z 2438, AHIM: R B =(2xAE M a
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Table 2 Results of amplification

JPie AR AR Zﬁ@ ZEMETERI%| TS AE AR AR zﬁ@ ZBMEE R %
JiERig T AL
1 MI1ES8 7 14 50.00 11 M6E1 18 19 94.74
2 M2E1 12 13 92.31 12 M6E9 13 16 81.25
3 M2E4 10 12 83.33 13 M6E10 12 15 80.00
4 M3E3 8 10 80.00 14 MoE11 6 13 46.15
5 M3E4 14 17 82.35 15 M7E2 9 12 75.00
6 M3ES 12 15 80.00 16 M7E3 8 12 66.67
7 M3E9 12 14 85.71 17 M7ES 14 20 70.00
8 M4E10 9 11 81.82 18 M8E4 8 14 57.14
9 MS5E3 10 14 71.43 J58an 191 253
10 MSE11 9 12 75.00 Sy 10.61 14.06 75.16
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000 bp( [ 1), M Z 0400 191 %, (HEARIH 75.16% ., BEXI5199 0 0 7~18 SR Z &Mk, -F
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Figure 1  SRAP map of Sapindus mukorossi provenance genome amplified
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Figure 2 Dendrogram of 12 Sapindus mukorossi provenances
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Table 3 Similarity coefficient of 12 Sapindus mukorossi provenances

i GX NP QL SM 77 Al GY JX SC YDN YA YDB
GX 1

NP 0.767 1

QL 0.775 0.755 1

SM 0.779 0.814 0.791 1

77 0.692 0.751 0.711 0.779 1

Z) 0.791 0.779 0.723 0.798 0.735 1

GY 0.866 0.775 0.751 0.779 0.723 0.806 1

X 0.771 0.806 0.775 0.779 0.763 0.791 0.802 1

SC 0.802 0.775 0.775 0.771 0.708 0.767 0.881 0.763 1
YDN 0.589 0.609 0.617 0.605 0.597 0.585 0.597 0.605 0.621 1

YA 0.775 0.810 0.747 0.822 0.743 0.810 0.806 0.775 0.806 0.585 1
YDB 0.739 0.704 0.672 0.700 0.676 0.711 0.755 0.715 0.763 0.589 0.775 1
3 b

3.1 ZETHEMENSEESHEKTE
— BB 43 HE W AP T SRAP AR G0 A R BT AR i 2 Sk % B 90% L F, KR T

SRAP Fric i) = 2 850 ; i — 30 Wi H W Brassica oleracea var. capitata™', 57T Apium graveolens ]
ZNEG N R 51.7%, 39.0%, W/ 28 MEEAR . A5 BT 0F 52 10 TC 8 - AR 5 | 9 416 7 1 45 R
(-3 Z 8N 75.2%, 30—, hIknl W, SRAP [¥ 4 2 SR FEF Z BJEA Z 50, Bk,
4 Wang 25O 25 0F 58, £ (& B &2 7 5 (simple sequence repeat, SSR) I SRAP %I Lb 15 0L T,
SSR [ - ¥ 25k & 49.2%, 5T SRAP 1) 39.0% L IEH] T SRAP fric A J& 78 AT ] 15 5 T #5 i S B K
IOE 275 8

AR T, ANFEGIP 588 2 5% N 50.00%~92.31%, $R8 T ARSI G0 L5, WL
BF AL ZREMEAE I DNA ANFEE R B LRI R E A B K2R, X — A 7E Kamalesh 5% 69 4
JCETME B RAPD KRR S8 £ 250 8 100%~46% ), DAMD (100%~70% ), ISSR (100%~60% )
Fric AR R AT DA IE 43 F AR 10 i 5 | 0k PR ASCE IR AR ST o
32 ZTETFHEMENSEEHEMNENEEIR

R[] B~ 2 AR LR Bk 0.739, BoR i TC B F AR N A2 AR/, iX 5 Kamalesh 5555 B EE 1) TG i
TRE VAT ZREE 3T 15 B A 25 AN AT . Kamalesh 25 400 J5 R 2ty F JC H 709 Ol e () Bk, O R 248
BBy, URERREC RS, RO ALKy B IR (R 2N Apis ) 21 [A] —AH R FoR 4 B8, (75 MEARE I 1
Bk A a—Hikk, #1500

fRZ W58 32 B0 208 AL I B 5 M R B A — G W IE A DG . MR ZBEDRE , fewl, Fhil bR B 2
(5320 2 32, EJVEE R AR R Bk — 57 o PRI Ay BB g 1) s 2 5 T A ol R R B e e A R, At R IR
Z I S B o, R AR T B KA s A% 3 5 o T B EE 0 A8 R 5 R B R R A A AR L, B RE b A U A
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