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Abstract: In order to understand the genetic diversity of kiwifruits in southwest of China, AFLP system for
kiwifruits was optimized. The optimum AFLP system was constructed as following: 300 ng DNA was digested
with EcoR I/Mse 1 (15 U/5 U) at 37°C for 2 h, diluted by 5-fold after ligating with adaptors for the pre-
amplification, and then the production of pre-amplification diluted 10-fold was used for selective amplification.
The results showed that 979 electrophoretic bands were identified totally, of which 649 bands were polymorphic
by using 22 pairs of primers. The genetic diversity of ten kiwifruit species, including Actinidia chinensis, A.
deliciosa, A. chinensis var. hispida, A. venosa fo. pudescens, A. rubricaulis var. coriacea, A. tetramera, A.
kolomikta, A. ploygama, A. callosa var. henryi and A. arguta var. purpurea, from southwestern China, were
analysis by using the optimum AFLP system. The results indicated that there were obvious clustering relationship
among intraspecific and interspecific, and cross cluster existed in species between sect. Maculatae and sect.
Leiocarpae, related to geographic regional distribution.
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W5 Bk JE (Actinidia  LindL)3 J& T 35 45 Bk B
(Actinidiaceae) ZAFE AL FEAAEY) , & —Fh B2 A 7K R
T, A RIARENERY) 66 Fir, Hor 62 F
JE e Y IR T A . SRR R
ek o3 A A LA A 2 A ) 1Y) i Bl 2 2548 5
2 SR HAR T, BRI DR A ] S 2% 00 R ) % g TAE
JehEEr,

P48 B K 2 85 (Amplified fragment length
polymorphism, AFLP)& — 3l #7 ) DNA 4§ 80 £
A, E454 T Random Amplified Polymorphic DNA
(RFLP)# Polymerase Chain Reaction (PCR)$ 7K A%

S L, HAT RFLP B A9 Al SE 1R A1 PCR H0R By 5
ROVE A2 FREE 215 S5 A BRI, B S 72 B
R TR LSS ERMEEEREY. B
Wi, AFLP % A& 18 M 4% (Citrus sp.)"™™ . 5 %j(Vitis
vinifera)” " SER (Malus pumila)"' ™2 BB IHF5E
XA R X R B AFLP 2 A A i, an
RN R Ak A 1 a8t 1 22 R R I A
R ORAF AT TR, TR E A P4 R b DX, 5] 2
I Hl DX TR L BRAGERR (4) FE 2 7 X, AT 2R R
TR, SR T DG X RS o A S it 238
PERIIF ST IR DLARGE .

AT AETALLIFE AFLP #20EF) SEml T #g
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R, LA 10 AR BRIBEEE MR T T RIE, 2R
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Bk st A% 2 8 VE 0 R AE LA BBk 0 B A 1Y
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Table 1 Specialty Actinidia samples from southwest China

1 ARRI 5 12

1.1 #F#
Y AR ARG RE I ok F DU I 25 e A A

310 FR AL 50 SR BTA RLGE 1) TR AR Rk
(Actmzdla chinensis Planch) GEMBRENK(A. deliciosa
var. deliciosa) i EHFMERE(A. chinensis Planch. var.
hispida) . EWFEME(A. venosa Rehd. fo. pudescens
Li) B HRBERR(A. rubricaulis Dunn var. coriacea).
DU EE R MR (A. tetramera Maxim.) |, Ji 255 A Bk [A
kolomikta (Maxim. et Rupr.) Maxim. ] . 5 A5k [A
polygama (Sieb. et Zucc.) Maxim.] . &% *55/\51%1%@
callosa Lindl. var. henryi Maxim.)F1 48 $ 5545 Bk [A.
arguta (Sieb. et Zucc.) Planch.], kBT R4 5
SR RTRAE A

1.2 EFE ZADNARKJREX
iz 8 K AR 2\ F] DNAsecure Plant Kit (DP320)
2R 5 U B 13 1 5 v R SRR A Bk i R PR 4
DNAO i 1.0% BB i 56 B B Uk R DNAL A
s SR, FHATGOGEETHINE 260 nm 1 280 nm
P AIMOGIA Aggy T Aggoo

1.3 MEEYIREFFAR1L

AFLP H7 AR XIS A e i AN Rk, — 52 3 il N 40
AEAS B AR 19 285 511, R O i 05 A5 TR] A 24
AL, DNA B FH L 300 ng hH .

BEF EcoR 1/Mse T Wi R VIR (Biolabs)

F5 No. %5 Code U5 HL Origin 2] Longitude (E) i Latitude (N) 19K Altitude (m)

hAETRIERE Actinidia chinensis
1 ACC-1 I%JE 111 Mount. Emei 29.58 103.31 2335
2 ACC-2 21 Mianyang 31.82 104.55 1529
3 ACC-3 M4 Ya’an 29.98 102.87 1701
4 ACC-4 fE&FH AR Shifang, Deyang 31.12 104.17 1439
5 ACC-5 PR BE Wulong, Chongging 29.21 107.66 1713
6 ACC-6 S PH 844 Xifeng, Guiyang 27.15 106.71 1762
7 ACC-7 ]~ 76 )1l Qingchuan, Guangyuan 32.44 105.73 1433
8 ACC-8 43 Huili, Liangshan 26.59 102.24 1354

FERFIERE Actinidia deliciosa var. deliciosa
9 ADD-1 Uk FE Ll Mount. Emei 29.58 103.27 1506
10 ADD-2 T PRAR LT Wushan, Chongging 31.04 109.98 1799
11 ADD-3 Uk FE 1Ll Mount. Emei 29.57 103.28 1621
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25:3%(Continued)
J¥*5 No. 4’5 Code K UF ML Origin 25 Longitude (E) 4 Latitude (N) VK Altitude (m)
12 ADD-4 7N#%7K 7Kk Shuicheng, Liupanshui 26.39 105.06 1844
13 ADD-5 #il{~YT.I7 Jiangkou, Tongren 27.76 108.33 1275
14 ADD-6 ZiBAAL)1] Beichuan, Mianyang 31.59 104.35 1558
15 ADD-7 Hi{~IT.1 Jiangkou, Tongren 27.73 108.30 1581
16 ADD-8 Z~Fi A Zhaotong, Yunnan 27.23 103.75 1907
W EHRMERE Actinidia chinensis var. hispida
17 ACP-1 TN Fengjie, Chongqing 30.98 109.47 1834
18 ACP-2 [ A V1. Tongjiang, Bazhong 31.71 107.16 1648
19 ACP-3 HPRIE M Chengkou, Chongqing 31.93 108.98 1816
20 ACP-4 Ik )5 111 Mount. Emei 29.57 103.32 1944
21 ACP-5 25 fH4L)1] Beichuan, Mianyang 31.81 104.44 1482
22 ACP-6 Rk Wulong, Chongging 29.24 107.86 1699
23 ACP-7 A {EEh ) Yanbian, Panzhihua 26.73 101.55 1816
HIRRIERE Actinidia rubricaulis var. coriacea
24 ARD-1 HeZZ A1 K Shimian, Ya’an 29.25 102.31 1233
25 ARD-2 BB Xifeng, Guiyang 27.14 106.73 1788
26 ARD-3 z MM Qujing, Yunnan 25.98 104.23 1138
BBk Actinidia venosa fo. pudescens
27 AVR-1 FPHE 1T Chengkou, Chonggqing 31.87 109.96 1822
28 AVR-2 2 75 L1 Leishan, Yunnan 26.31 108.07 1601
29 AVR-3 il ~IT.11 Jiangkou, Tongren 27.71 108.32 1233
30 AVR-4 I J5111 Mount. Emei 29.59 103.25 1744
PS5 ARk Actinidia tetramera
31 AT-1 I8k )i 111 Mount. Emei 29.63 103.24 1611
32 AT-2 T KAE LT Wushan, Chongging 31.06 109.98 1831
T ERREBE Actinidia kolomikta
33 AK-1 SR1L1g Ebian, Leshan 29.29 103.05 1725
34 AK-2 BERAEE) Yanbian, Panzhihua 26.78 101.52 1837
35 AK-3 L2 2 Huili, Liangshan 26.56 102.29 1748
36 AK-4 M Z2R Hanyuan, Ya’an 29.33 102.73 1600
37 AK-5 YT K Yongshen, Lijiang 26.66 100.80 1652
38 AK-6 Z MY Lijiang, Yunnan 27.15 100.98 1874
A Actinidia polygama
39 AP-1 HRITHE Dujiangyan 30.95 103.59 1681
40 AP-2 PR Wusheng, Chongging 30.36 106.34 1834
SRVRIERE Actinidia callosa var. henryi
41 AC-1 H{YT1T Jiangkou, Tongren 27.84 108.77 2300
42 AC-2 18 Mk Tongzi, Zunyi 28.25 106.82 2571
43 AC-3 H R Wulong, Chongging 29.27 107.83 1994
44 AC-4 I8 JE 111 Mount. Emei 29.62 103.24 1765
45 AC-5 1 Y55 )1] Wuchuan, Zunyi 28.55 107.86 2398
LRGN Actinidia arguta
46 AA-1 WA3B4E I Zhenxiong, Zhaotong 27.53 107.76 2361
47 AA-2 HtH % i) Luodian, Guizhou 25.61 106.64 2219
48 AA-3 13237 Huize, Qujing 25.97 103.31 1936
49 AA-4 ZHIIRYL Lijiang, Yunnan 27.10 100.91 1828

50 AA-5 g JE 111 Mount. Emei 29.6 103.23 1781
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TE 37°C F43HIK# 2 h, 4 h, 8 h F1 12 h, fEEIA
% N: DNA300ng., EcoRI115U, Msel5 U, 100 x
BSA 0.2 uL. 2.0 uL 10 x NEB buffer 4, JlI7K & 20 uL.
B U1 7= M 28 1.0% BB B e 1 i ok kar il , ABRAGE Ak
S AL e 5 A TH AL T HLE S IR B EE I b o3 A 34
SR AERCR . BTG ROIR AT 65°C/KE 10 min
Ji Fil T, DNA Ligase (TaKaRa) T 16 °C % 424% 3k 1
W ERERZ A I 200 pL ., Mse T 43K5(50 pm pL™)
0.5 uL. EcoR I 4% 3k(33 pm uL™") 0.2 uL. T, DNA
ligase (350 U uL™") 1.2 uL. T, ligase buffer 2.5 uL,
Jn7K 22 25.0 pLo 23k %2 A Invitrogen A 7l G 1K,
JPE L 2,

2 2 Sk 9 S 115 1)

Table 2 Ligation sequences and pre-amplification primers

514 Primer J¥%1] Sequence
$3 Adaptor
Mse | 5'-GACGATGAGTCCTGAG-3’
3'-TACTCAGGACTCAT-5'
EcoR | 5'-CTCGTAGACTGCGTACC-3'

3-CATCTGACGCATGGTTAA-5'

i 4454 Pre-primer

Pre-Mse | S-GATGAGTCCTGAGTAAN-3'
Pre-EcoR | 5"-GACTGCGTACCAATTCN-3"
1.4 T B2 R AL

BRI BIFRE 5. 10, 20 F1 30 £% 5 A5
P44 PCR. 04 38 S AR A0 B« W s 1) i 422
Y1 pL F09 351994 1 L. dNTP (2.5 mmol L)
2.0 uL. 10 x PCR buffer 2.5 uL, Tag DNA B4
0.3 uL, fii7K & 25 uL, PCR SZWALF 4 :94°C 2 min;
IRJE 94°C 30's, 56°C 30's, 72°C 60 s, 3L 30 MEH;
5 72°CIEM S min, P B 51YFH 0L 1. B
5 uL T4 =28 1.0% (B IEWEEE A I, LA
AT 5) H S8 B G Al iR 5

1.5 R S MRk

M 256 A>3 | ) X6 41 T 1R R A B B X
PCR 4" A R 514 4 ;O AR ZAHIR], PCR S )i
FERF A :94°C 2 min; #RJ5 94°C 30's, 65°C 30 s (Bt
AMEFRIE KR FEFEAK 0.7°C ), 72°C 80's, 3£ 124
B ;3525 94°C 30's, 56°C 30's, 72°C 60's, 3£ 23
G ; )T 72°CHEAR 5 min,  FHAS 1 58 P IR B

B  BEPRPEY B RE S UEA T3 HT , R AR YL
@ LI HEREMTIE T 50 bp B9 ] 4%
W TG

AW ST BEBE 10 FpRRAE A 3 50 A 5T A4 K,
fifi FH %% 1R & DNA KR & -5 6 B B Ak DNA R
AFLP 45 S E 17 HE, 0 6 8 257 50O /N T 40
5, I H 25 5 S B0R/INT 20 2551 0% b e f
S E, i AR T 3 IREE .

1.6 PR X FF B BRIR LA IR R X R4

PO rg X 10 FhREE RIS S0 SRR AL,
it AR Ak 1 U 1) T 6 e PR T 3 1k &R F
FT AFLP ARic s AR 40 28 4 50 P s o i o5 fse riL Tk T
A A GE S DRTEGE R 0)ik 15 5048 43T,
£ Excel FA46 rf 8 57 1%y B8 46 B ; ] Jaccared
T3 W AR MR E] 1 35 4% AH AL R B(GS), IF A
NTSYS-PC H{ 43 it ] (g 1 06 2=

2 ZE R

2.1 BRAEPEE E ZADNATREX

PR B OB ERE DNA 64T AFLP FRic
WEhBRTEE, AFLP ARic % DNA 43 T (52 5
Sl AT AR EESR . Al IRAR A m1A R G AR 10 A
FRAERE AL 2 DNA, I 1 AT, 28 1.0% Bhifs
TR HL K ARG, T A5 DNA 5838, A 2471 5 43
FEERE I E 260 nm A1 280 nm (Y EIEIE, A /
Anso 2178 1.85 ~ 1.93, R B X 4L DNA FF i 1 211 B
B W T REEAR

2.2 g1t B R

fif 1) B 1) 149 K S 5 T S 4l DNA R 5 89 D) 52
57 Afi H1 300 ng %k % Ak DNA Fil EcoR 1/Mse 1
(15 U/5 U)RLTG YR &, 7E 37 C T /K 2 ~ 12 h,
2 By NG W I F ORI, Bk 32k R 4 DNA g )
2 h DL nI AR B R s SR R B U, 7 32
FAEHTE 500 ~ 1500 bp, VLBV FE 5 IEH , AEWH
SRR IR (] 2). L, R EcoR T/Mse 1
(15 U/5 U)T 37°C/KI 2 h VE ke bk SR 56:
) B B 1]

23 My EHEBRERNMRNK
BV P SHELE G BIF R 5. 10, 20
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1 kRS DNA Kl . M: AL 2000 DNA marker; 1 ~ 23 5%k DNA K&
Fig. 1 Detection of kiwifruit DNA. M: AL 2000 DNA marker; 1 —23: DNA samples of kiwifruit.

2 DNA [ ¥ 5 18] /9 £ 4k, M:2000 DNA marker; 1 ~ 4:300 ng
DNA /3] 2. 4. 8 il 12 he

Fig. 2 Optimum of DNA digestion time. M: 2000 DNA marker; 1 — 4:
300 ng DNA digested for 2, 4, 8 and 12 hours, respectively.

F130 152 T PCR Ty #4450 . anfEl 3 PR,
T BEAT MBI ARAR Tt IR IR %
AR S A5 R N AR B R AL PCR T4 3 5%l
I3 B3 A AN/ e Bk i BE A e I Al . R
SX AFLP Xt DNA [ B 28RN ™ 4% (EAR T 10 ~
12 g uL™ 539 AFLP $880RE PR AT 552,
PR A 52 PCR Tl 348 9 e am AR AR 35 o S A5 B
L)

2.4 RSB | a
DAFETERR R 19 AFLP 22 25 1 43 Bt i Y5 A %
TR REIEY M1 W 5 (256 XNFEAT AL, HAR

3 B RA . | ~4:5.10.20 FI 30 fFFRRERY & 7= .
Fig. 3 Optimum of pre-amplification reaction system. 1 — 4: Ligation

mixture diluted 5, 10, 20 and 30 folds, respectively.

TS (64 XD S PR vE , FE 2 H 4 ~ 8 XF 5|9
FAFIERSLE T, Rk A& & gt
BCH WA R 5 B ) 28 PEES R AR iR 22,
AHIFSE AT FH V4 g b X BRI 1Y) 256 Xt 1t £EPE Y 1
S A6 x 16)#E4T TILILIRES, S afivt ih 22
XFEBEMEY 15T [ 40 38 B VY R Hb X Bk AFLP
LAIPEHT(EE 3). X 22 X5 W24 % 7 R X
10 FERAERE 50 Bl BTRA R ILS 1S 979 45454,
AR BRI ) 2SS BON 649 4%, P £
BT LLHN 66.3%. #h43HL UK TS DL 4.

2.5 ARt X 45 B AR ARk IRIE X 2R

Sy W UE AT 5 05 2 4 )RR BE AFLP AR AR AR
Z, FE oA VU 3t DR R A IR A DG R
110 Fit HA AR Y 50 BRI BE R TR R
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7 3 Phith iy AFLP M5 1)
Table 3 AFLP selected primers

WS BAWE SEEEEE
Selected primer Total bands*  Polymorphic bands**

P1 (EACG/MCTG) 39 28 71.8
P2 (EACG/MCCC) 41 30 73.2
P3 (EACG/MCGT) 42 33 78.6
P4 (EACG/MCGG) 40 29 72.5
P5 (EACG/MCCT) 41 30 73.2
P6 (EAAC/MCAC) 54 37 68.5
P7 (EAAC/MCCA) 43 29 67.4
P8 (EAAC/MCCGQG) 44 22 50.0
P9 (EAAC/MCTT) 48 25 52.1
P10 (EAAC/MCCC) 46 27 58.7
P11 (EAAC/MCAA) 45 34 75.6
P12 (EAAC/MCCC) 44 36 81.8
P13 (EAAC/MCGT) 46 21 45.7
P14 (EAAC/MCGC) 47 32 68.1
P15 (EATT/MCTG) 48 37 77.1
P16 (EAGG/MCCC) 41 31 75.6
P17 (EAGG/MCCC) 46 31 67.4
P18 (EAGG/MCCG) 47 38 80.9
P19 (EAAA/MCAC) 40 20 50.0
P20 (EAAA/MCGT) 40 21 52.5
P21 (EATG/MCTG) 49 28 57.1
P22 (EATG/MCCG) 48 30 62.5

SEL Total 979 649 66.3

-3 Mean 44.5 29.5 66.3

* JREHEIR A DNA; ** B ks DNA.
*:Mixed DNA of all samples; **:DNA of Actinidia chinensis var.
hispida.

H IR AL L5 IR . NI S AT L, 50 ANERAER R A4
BHZ IR RIS G 8, BTSRRI Ak
) AFLP 72 45 BE 6% E ff [X 73 VU e b DX 9 45 Bl s (1
Btk 50 MRABk AR BT R a5t A5 AR B FR %R
AIEFR 0.56 ~ 1.0, i Z DR RAATEA LB 34
100% HY # (i ADD3 5 ADD7. ADDS8, ACC2
5 ADD4-8 45), il AT F 5Bk 5 ADD £ 51 #Y
LA Fe R . TEAHILF %L 0.56 /KK I, PE g
i XA BB R G R 90 3 RS RVE B4
(sect. Stellatae)FMEHR(TH AL BRMBERE | 32 WRBRABE B A1
i B B A k) 3R S — K2, B IR Al (sect. Maculatae)
CEBRERE o BRI A B b k) A S 4
(sect. Leiocarpae) (55 R BrMedk DU BRAp Mk | 58 2R
TR B A R 1 SR 2 OC R A A X, RINAE
TR AK-1 5 BHRRER A AVR-4 22K

Pl 4 R Bk AFLP BERerEy 1™ W i) SR PSR eI i Dk 14
Fig. 4 Polypropylene gel electrophoresis of AFLP selective amplification

for kiwifruits

S RPET , R4 A DU DR (AT-1 R AT-2)5
VT XL A o g a8t S 0 iz, 3k 5 E VR 8%
7 SCUNEE R I ST A A R o TR v SR A 1 28 S
R (AA-4)5 1 AR RR (AR AF 7 — 22 B 3R 2%
KFR, Hast G AR RECH 0.88, BEIIE A i & 6]
ARG MRS KR

3118

AFLP Fric MR D IR B £, 75 48 5L DNA {2
QN 87 BUCE PN TR 71 N vivke i/ M IV ot ATy L
i B JE FL UK AR G S0 R AT AT A YRR AR 2
Hergm g i gs A . Horf, DNA HI5 Y1) |
R P W R A RS VBRI 51 ) 1 O e
MR IR 2 A BN &, HUAG = H o mE ™,
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%
Q
Sect. Stellatae

v
N — : i1 | S
: AC-4 Q
ARD-2 S
[—[—' ARDT | S
| : AVRS |
— ' A | 2
: Wik | ©
"AK-4 S
s | §
— |
M3 | =
A | g
A |
0.56 0.67 0.78 0.89 1.00
AL Z %Y Similarity coefficient
P 5 PURTHE X R @ BRBRE i R 25T AFLP /Y UPGMA J2E[4]
Fig. 5 UPGMA map among Actinidia species based on AFLP
AR SCATE P P4 i s DX R 9 A Bk 10 B 50 4SR5 AT UAERA R .

R, £ XF AFLP 3056 3 A4S S8R 7 47 T 1
b, B2y T P e b IX SRR AFLP 225 AF5T
HIRZ A . 300 ng FEHZH DNA, F EcoR 1/Mse 1
(15 U/5 U) T 37°CF WD) 2 h, B~z k s
i e S AL UEAT T8, TG S MR BE 10 15 )5 P
fdFH 22 %55 [ A T B e 4

AFLP f3ic 59 %F 52 02 XU U] A B A% 56 X 21
DNA, JRAF 8 8 B i 2 50 o 5, Wb F
B RS T o vk Aty B, It AFLP DA
RV e S5 T AR A B A ST
R P BARUIMEE A T £ % THrBE R AFLP
LAV HT I ST AR, BB UE T iR Pk Y
Ha5 1 xk2s56 Xhr Ak, i R kAT T #5364 %)
Sk, e RA 8 X1 T IE s, b h
SIMAA AR HRE S TSR
(AR T A 2211 ARG N 256 Xt 5[ 4
i 6 4 22 % fe il 41 A, R R X SE B B PR 3 5
XoF V4 R b DXCRE R E 1T AFLP 4387, R4S 14
P SRR AE 40 5L L, HE B A
DF 20 o 31X 22 X5 PN VE R HLIX 10 FRERAERL
50 ANFRFAT R 1 H 979 4441, it 2 F LAY
W aE . i A 5T TR 3R AR 1 22 45519, f b
THMERE AFLP 2800 Hrge it 45 R e o, ok

T [ V4 B b DX R AR A 2 A AR K Xk, AR
2 B R FIRE B 4 (sect. Strigosae) kA
HA oA (BB AERE B A BB S T4k . X PE R
Hiu X 10 BRI 50 4 5T A4 L 9 2R 28 B 45
FH BRGERE 2 FhEE R 2SR 8 FivRR (A Fh S AR
HERR 2 I R AE—if2, 10 FBRmepk R] A2 R R
AR X 5H/NE RS RARR, A Y
A HB DX R it A 2 e 25 k. BT 5 ik
AL PO DX AR R A Bk R A R A Bk 7 5
ERZR ERCR | AL /NI, 22 B A ) st
8 ZARIT , W] RE AT AT A U ) 1| b DX A o 5 | A A
Bhk B o BESR 2 55 v SR A P (R A7 A 1) it 1L 24544
X INGE, W7 T V4 e DX R Ak A A DX I A
B IR AK-1 5 B RRRERERY AVR-4
BB RIL, WIS FEA 23 3 53 A 1 09 )1 e L 1)
ER VR ELA DY I A A A B B b A B T
VT, TS SRR RE Y AA-4 S5 BRBAE Y AK-2
AK-3, AK-5 Fll AK-6 017 75 5530 1) i PRI 25
A A TR RIS LING
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