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Study on Genetic Diversity of Actinidia

Germplasm Resources Based on SCoT Markers
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Abstract. SCoT molecular markers were applied to 28 Actinidia germplasm resources to study genetic
diversity and UPGMA clustering relationship. The results showed that,8 polymorphic SCoT primers were
selected ,a total of 75 clear bands were obtained from 28 Actinidia materials with 8 primers, and 9. 1
polymorphic bands were obtained from each primer on average, with a polymorphic ratio of 97. 3%. The
genetic similarity coefficient ranged from 0. 47 to 0. 86, indicating that the tested Actinidia germplasm
resources had abundant genetic diversity. UPGMA clustering analysis showed that 28 Actinidia germplasms
could be divided into three distinct clustering groups at the genetic similarity coefficient of 0. 64 ,and part
of A. chinensis, two A. arguta germplasms and most germplasms of A. chinensis var. deliciosa clustered
together, which showed that A. chinensis, A. arguta and A. chinensis var. deliciosa had high genetic
similarity and closely genetic relationship among these germplasms. The genetic variation of some A.
chinensis germplasms was high and had closely genetic relationship with A. macrosperma.
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#8755 KT SCoT #7926 B ARALAY R 5 IR & 4 5 AF M AT 121

BRBERE I v 8 T AR R} (Actinidiaceae )
BRI BE R (Actinidia Lindl. ) ) Z4E £ AR
A FLIA 2 66 MR Bk R A Y (118 4> r S LA
(s R AR R NIRRT 1 oy 2 R GRS H R A
54 Flr 21 AR, 3k 75 ASRERET L BRIER ML Bk
Tk 2 o™ T L v A Sy o R Ak S A
E IR AN 3 A oL, BRI B AR R o A T 2R 0 DL
P BT L DAZR B M SR R Bk A
JBT W8 U R kA Bk R ) R G AR AR
Fll A S AR AL T 25 AF

H TR e Ak A M S R AR, e AR M R
ZAG A iR P ) ) 458 i S BB AL T
LRI IR T R ORGOC R BRI | ™ 5 B R A Bk
il T 4 5 | ity b 2 BRI R RS RS S T R A
AL BR A Bk (Actinidia chinensis) F1 38 W BR A6 Ak (A.
chinensis var. deliciosa) fFTE 8 N T 12 B B A0 J& BE 1
A AT I 58 5 ARAEAE F R SRR R R
B DRI o g g A Bk R B IR gt A% 2 RE S
A AT 5 X0 T A Bk Aol 52 5 £ 47 0 ) T LA Rt Ao
HEHAEEE Y, BIG%WET 25 % (Start con-
don targeted polymorphism, SCoT) & COLLARD %:'*
MG BRI 20 ATG B 1% IR 67 s M 38 05 91 14
SEPE T & 0 — A B 89 R 43 FAr g, HR A fR
THE IR R w28, BT, SCoT 43
TARIC C#Os T N T A 4L b HEAE BLSE 2 A
T B9 35 A% Z2 RETEIE ST, 4 0l J2 A 38t 15 Z2 R b I
YE G R R O AR R i
TE B A6 5T 5% 5 22 FE M AF 52 J7 1 ] B0 Y 41
B9~ 3 Z 8P (ISSR) ¥ h R K JE 2 &
(AFLP) BEMLY B Z 8 (RAPD) 4 Firid e &
By LT R A Bk R B B R B gt 4% 2 ke P B
FENE TR SCoT i b AL 1 BF 5T 1 b B
ARSI SCoT 43 F A ic 3 17 A i fh b i Ao
(F) BEATIBAL ZAEE AL 52 50, R 3 A8 S bk
R EXBAF (LA A ERNRE LR,
AR R R e PR 2 57 . A WE5E 32 ] SCoT
OFFRRICE AR X 28 13 R A Bk il 5 5% 5 A 35t 15 22 B
PERISE 2 56 R IEAT 0 A, W BRI BE h JB G 2R 2 A
B PR LA 4 AR AP BT R 7 AR AR B AR

1 M %

1.1 R
B KLy 52 IR R B | b A SR B L R O 2%
Fifr 3k 28 £y, o3 B R YT R Bk PG BN A,

o RIRPRAE AR B AL S OKPRAT B 1 S JEAR 3 5
St 2 S AR AR ERERE AR B AL S L 5 S ROt
25 M 3T ISR KFFERERL (A. macro-
sperma) KAGRMENE (A. arguta , W HE) o F I
IR 75% L% K 2R 5 09 B A Bk AR PR B i 40y Bl e
PRV T 43 R T A RE R R AT R AE T
=20 CHYVKAE . PEEUBRBBEATBHE B ILER 1,
F 128 LA BRI B TR SRR

Tab.1 Name and origin of 28 tested Actinidia

germplasms used in the experiment

45 No. £ Bk Name Y Fh Species B3 Origin
1 KEFFT R 15 KR PR B T 14 7 5%
2 KIPAT 25 EQUS Y373 R P
3 ER45 EQUS Y3V T P P
4 MR35 & R B A Bk T g 75 5%
5 25 SR PR B 17 ¥ 75 e
6 FH 3 SR BRAGEBE 17 T 74 e
7 P FH PRUS YRV R 7 e
8 e PQUS YRV B 75 74 %
9 KR 1S I R AR AR Bk HH R
10 TREFEEELE 1 5 SR PR Bk 17 1 7 e
11 W1 SR PR Bk T g 7 5%
12 P FWRBRERE SN SRR RS
13 KZ15 FERBRA B CILNEES
14 i 75-2 EQURY 20 M

15 Jeat 215 EUNiiY Je5t

16 4 e PRUR/Y 3 LIELA

17 HZAES 10 5 EQURIY 20 dea

18 3Ly EQUSY 20 BT
19 MR 2-3 56 DR R Bk M 23 el
20 Wil s AR R A U P b
21 2% AR R A T g 75
22 *®H35 rh AR R Bk T g 7 5k
23 s 5 T AR R Bk T 14 75 5k
24 Wi 145 AR R Bk T g 75 5%
25 T AR R A VLR T
26 PN Y (R b S|
27 BORBRAERE (M) b S|
28 BRI () T g 2811

1.2 E[F 4 DNA R

F AR Y 25 N 40 DNA 2 BUAH &, RS R
CTAB 2 BUBRBEIE 40 DNA | IFH 1. 0% iy B iR
W FRL VR I A A AR SR R 20 DNA F B TR
a2 00 SR R 22— BOHR BE (50 ng/pl) , T°-20 °C
MR
1.3 SCoT-PCR & Fiff %31

S TRET A E &l e &0 1
SCoT-PCR J5 ¥k If #E AT # &%, S0 R Mk Bk SCoT -
PCR N AR S #F ¥, SCoT-PCR I I &
Z MR 20 pL, HH 2xTag Plus Master Mix 10. 0
pL . SCoT 549 1. 0 pL B4 DNA 1.0 pL,ddH,0
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8.0 wLo SUMFEIF:94 C Fi A 4 min; 94 °C 25 P
50 s,iH 'k 50 5,72 CHEfH 60 s, 3t 35 PMEH ;72 C
FEA# 10 min,

1.4 5|#fHiE5 SCoT-PCR ¥ &

A0 18 BIF FH Y 55 4% SCoT 4» FAric 514t 5t i
BRI BEARA R A G, BEPLER S D BRB Bk
Fh A B A DNA | #E 47 SCoT-PCR ¥ 84 3 i %
PCR 914 7= ¥y #4785 J6¢ i Tk 22 25 M 48 SC IR A
AL I 2 AR R PEAE AW 8 45
YT B A AR RE Y 3845 3 AT . R S B ST
BN 2 pis, RHAME K 8 %& SCoT bric 514
XF 28 13 B Wb b4 R T U0 Ak S AR FR R YT AR
HEAT PCR 988 F T 1. 0% A9 35005 W5 68 102 39 47 H Tk
Rl 76 A% BR BE I AR R 48 T WS R IRAT

K2 HEHMSESCTSIWFEIREBRNEE
Tab.2 The sequences of 8 screened SCoT primers

and annealing temperatures

519y SR (513 LA T L/
Primer Primer sequences(5'—3") Annealing

temperature
SCoT-13 ACGACATGGCGACCATCG 57.2
SCoT-14 ACGACATGGCGACCACGC 59.5
SCoT-15 ACGACATGGCGACCGCGA 59.5
SCoT-18 ACCATGGCTACCACCGCC 59.5
SCoT-21 ACGACATGGCGACCCACA 57.2
SCoT-22 AACCATGGCTACCACCAC 54.9
SCoT-29 CCATGGCTACCACCGGCC 61.7
SCoT-31 CCATGGCTACCACCGCCT 59.5
1.5 HI|SW

MRIEAZ R 2 S Y BB, LL0/17 G2 1T SCoT
EiR KV Y i N B 2 R A ol B S ns Rl B
HE 0" LTI PP 38 A9 “0/17 2 F 5005 40 B
FEARE 53 B 30 A 6 A7 B A% LB 3 . R A POPGEN
32 B AFIHER SCoT S W4 15 (Y AL il S Z B PE L
R 2B A %, AL NTSYS B it 5
TR A A o o 1] 35 4% AH 8L 2R B30, B 35 1% 4L 3R Bt

1T UPGMA ( Unweighted pair group method analysis)
REIHT

2 HERGAM

2.1 SCoTHBEEZRMNMER

e 3 frRk,8 & SCoT 5l ¥t 28 13 Jk A% Bk Fil
FAE R B 75 S R RS T 9.4
o Hrh AL ZBERWECN 73 4, P ¥4
WY 9.1 K2 B AW NAZEMILER
97.3% , 2 S VE G [ 1E 88. 9% ~ 100. 0% , & /1% fifi &
B 8 %% SCoT FIWtric B A&, B 1R
314 SCoT-14 SCoT-21 H1 SCoT-31 Xf 28 43 Ji A bk
MBI SCoT Fric Z A PEY 1E K1 . 414 25 ok
&, SCoT 51 ¥ Wy 4™ 34 7= W) v B K/ 3 4 43 A 16
250~2 000 bp, A [F] 51 9y 7 [7] — F J5T b4 kL e 7™ 25 1
DL AR BAFFE2E 5 AH TR 51 90 46 A [6) F 5 A4 ) v i)
P A5 B A TE 22 57, o B3 9 o ik A 5 A4 )
FESE N ZH DNA JKF E HA B A2 57,

F3 SCoT3IMMFEEETHER
Tab.3 Amplification polymorphic information

of SCoT primers

aly o Z MR ZEVELE/ %
. No. of No. of Polymorphic
Primer K
band polymorphic band rate
SCoT-13 10 10 100.0
SCoT-14 11 11 100.0
SCoT-15 9 9 100.0
SCoT-18 9 8 88.9
SCoT-21 10 10 100.0
SCoT-22 10 9 90.0
SCoT-29 9 9 100.0
SCoT-31 7 7 100.0
PEE Y
7 7 -
Total bands 5 3
SE- 14
FaE 9.4 9.1 97.3
Average

M123 4567 891011121314 15 16 17 18 19 20 2

" 4 BM

] A

3 .40 A5 R0 ST SR ISR0 S 051 SO b T ARILS &1 GRE1 781 8519,

SCoT-21
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JA 8555 T SCoT #RT 89 BRIENLFY 7R 45 5 WA R

123

3 RO 8w 10 e ]2

13 14 15 16 17

18 19 20 21

BER BE BEBCLBBCEERC
= \ - el

B 1 3|% SCoT-14.SCoT-21 F1 SCoT-31 Xt 28 4 BifE#k # Y PCR ¥ & & if
Fig.1 PCR amplification fingerprint of 28 Actinidia germplasms with primer SCoT-14,SCoT-21,SCoT-31

2.2 BMEBHMREESHEESTER

28 Uik ApE AR o U A 38 A4 R 4B, R BAE 0. 47 ~
0.86, V- {H K 0. 59,28 1% K 0. 39, &/~ il 1Y 28
M BRGERERE AR B i ZREME R W & (R 4), Hrp,
FERBRERE LA 2 5 5904 3 5 AR RRE Bk ROt
2 S HEWRBRER S 2 SR B MR B N
0.47, /R EATTZ 8] [0 3F 5% 56 R . 1M 38 BR R A%
HERBH 5 H A [ 57 10 5 1 388 14 A LR 2k 0. 86,
T T2 MRS R
2.3 BRBRHMRBALSTER

WK 2 FroR, 7E i L AL R 5L 0. 64 b 7T K 28
D BRAEREREA R 43 3 B A 2o 3, R
[ A5 18 A SRR BRAE A & Fh 4 A F S BR0 Bk 5 Fh
DA 2 A BB BRAA [ 5 B ik (e ) 0 RS B A
Be(HE) T, REHE AL 2 A 12 Bk Mk Bk & Fh 46

62 SR 3 5 LUK 1 A RAFERBERL, R X 2
A AR BRI R Y AL A B, SRR
A MR A SR 2 5 BRI R e E
b L8 RSy, e AL R4 0. 70 b SRS HE |
A 4328 Ta 1b Ie 1d le S N3, Ho la 433040
B2 AR s Ib 43 S AL S OKEEAT B 2 S
RREEIEEE 145 2 AN SEBRBRAERE , LA K BUJE 1 55 ATk
THL 2 AT AR BRI Te 4> AL 13 A LR R AR
B, nseE 35 MR 2R KR 15 WE 15 5t
WK 1S BN 75-2 b 215 & H AR E S
10 5 WP MR 2-3, LUK 1 A>T AR Rk
5 557 1d 40 32, R BRI BE ZE AR 3 5 5 R Bk
bk (M) F R B Bk (B ) SR, RERE T 1R
KRR RW] SERARME A 5 A2 BR A Bk L B O AR
Wk A BT RE LR,

Ta, 1

— :
' Ib 10
2

6
14
— 15
20

8

Ic .

—o0WIN  ONO)

1d
Ie

1RO BIRD BIRIDD s i 1t i \O i
R A— L2602

1
\ 11 1
il
0.54 0.60 0.65 0.70 0.76 0.81 0.86
Coefficient
2 ETF SCoT #RiZ ) 28 M B MEHEFH R UPGMA RSB E LR

Fig.2 UPGMA dendrogram of 28 Actinidia germplasms based on SCoT markers

3 #5itw

5 HA 2 FARICH L, SCoT Fric ki 57 & #2 1t
T —Fh e A RO R IR IE AR 5 MR OC B A
PR3 B 4% F A it . AT X SCoT-PCR KL
TRR Y B AR P AT Ak, IR N 55 4% SCoT 514

IR0 i 8 4% FH T B Ak o o % U 5 o R st A% 2
FEPESI BT, S5 R L B, 38 4 SCoT 51 ¥4 44 i
9.4 ML MK Z A AR 97.3%, Bon T BT
M SRR . 28 1 BRI Ak A ek 14 35t 4% A 8L R BT
0.47~0.86,FH{H K 0. 59, 48 1% Jy 0. 39, % B fit izt
BB A Ak o I [ 38 A% 2 S R A HE B B I st A%
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ZRENE R B T D 352 4 R AL R e Rl 1) 3t % AR AL
AL

AT FE B AR B A 5 2R 2 56 R o i Wk s, 28 3 ik
T Ak Bl o A B8 A AL R B 0. 64 7K Ak Bl K
3R 3 AU RIHE  AERERE [ b, AR AR bt
55 S ORI AR I i 2R 2K, 3R W] rp AR R B 5 56 R A
oAb FL A A e st AL AR AL, b R S5OC R B, T
e & Z B A AR v AR Rk 5 5 R B A Ak A b
PR R T RN S s s, KA IE S RIE S
IrRF I TR IS B R W T 45 18 — 2, B — i
T 5 WR R A Bk T RE A D b AR R b Bk BY BE B A
Rl 210 A 2 AN BRI B 5 9 R A Bk
PR R R T b, Bon = F MR LR E
7 AT REA S A 1 A R AR S, 5 R T 4R A cpDNA
MRGER BT IEERIEAR B ERERED D,
2 A AR Bk B RO 2 SRR 3 S 1 A K
FFRRAERE SR IS, % 38 20 v AR R A Bk 32t 1 A S oK -
B, Bl S AR W, AR R B 5 RORF R A Bk
ABOERBIE R

ABFFEEE T SCoT 43 Hic A B A A b [t B
ZRENE ST B T, A A b I B ) R A A g
e Z2 B, SE R AR Bk A b A2 kA Ak B AT R X ke
SRS OC 2R, Tl SR A 18] 1T RE & A 1 6 IR 38 2
A2, R AR RO B R ASR IR A BEAL . SCoT 73§45
T T A R T A A B R Y A R R A 2 R
WEFT, Rk i o B S MR o o 7 40 B9 5
R, AR LB AR R A gk o Jo 98 £ B MR £ 1
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