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The genetic diversity of wild Actinidia arguta germplasm resources from
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(Agricultural College of Yanbian University, Yanji 133002, Jilin, China)

Abstract: [Objectivel Actinidia arguta is more and more famous for its nutritional value and medical
value. China, especially the Changbai mountain area, is the main distribution area of A. arguta. Most of
the wild 4. arguta are dioecious plants, the genealogy was not well established during the course of cul-
tivation, management and breeding. The origin and and pedigree of some new varieties (strains) was un-
clear. Distant hybridization has become an important way of germplasm innovation. Understanding the
genetic background of Chinese and foreign wild 4. Arguta is important for the improvement of the spe-
cies via hybridization. RAPD markers were employed to study the genetic diversity of the germplasm
resources of wild 4. arguta from China and South Korea.[Methods]The leaf DNA of 28 wild 4. arguta
from Changbai Mountain region (24) and South Korea (4) was extracted by the plant genome DNA ex-
traction kit of Solarbio company. Genomic RAPD-PCR was amplified using the following amplification
systems and procedures: The system included 2 pL, 10 x PCR buffer, 2 U 7ag DNA enzyme, 0.25
mmol- L' dNTP, 2.0 mmol- L' Mg*, 0.3 umol- L' primer, 40 ng DNA template, and ddH,O supplemen-
tation to 20 uL. The PCR reaction was carried out on the BIO-RAD T100™ Thermal Cycler PCR instru-
ment. The running amplification reaction program was as follows: an initial denaturation 94 C for 5
min, denaturation at 94 “C for 1 min, annealing at 36 “C for 1 min, extension at 72 C for 2 min, reac-
tion of 40 cycles, last extension at 72 ‘C for 5 min. The same template was repeated twice. RAPD-PCR
amplification products were analyzed by 0.8% agarose gel (0.5xTAE buffer) electrophoresis. [Results]

Wk H #7: 2018-04-24 %52 H #: 2018-06-06
FETH - B A ARRHA R4 (31660319)
FEZ A R, 55, DRI, 4, 28N A 7 7 B Fi TAE. Tel: 0433-2438212, E-mail: zhaochengri@ybu.edu.cn



1044 B’ ) 2 £

The 24 primers had high genetic polymorphisms. A total of 191 bands were amplified, of which 186
were polymorphic bands, accounting for 97.4%. Average 7.75 polymorphic bands were produced by
each primer. Genetic identity and genetic distance were calculated by NTSYSpc 2.10e software and
cluster analysis was analyzed by UPGMA. The result showed that the genetic distances among the 28
wild species of 4. arguta germplasm resources were 0.020 2-0.934 2. When the genetic distance was
0.58, the 28 wild species could be divided into two groups. The first group included Antu coloring type,
Antu No. 1-6 fromAntu County and Jiaohe No. 1-5 from Jiaohe. The second group include: Erdaobaihe
No. 1-4 from Erdaobaihe; Wangqing No. 1-3 from Wangqing County and Wangqing Forestry Bureau;
Zuojia No. 1-3 from the Zuojia special production Institute of the Chinese Academy of Agricultural Sci-
ences (CAAS); Liaoning Huanren and Helong Qingshan; South Korea No. 1-4 from Chungbuk, Jeon-
nam and Gyeongnam in South Korea. The similarity of RAPD markers of Jiaohe 2 and 3, the two wild
species reached 98 % when the genetic distance was 0.0202. Almost all the wild species from the same
area belonged to the same category within a very small genetic distance. For example, Antu No. 1-6
were within the 0.184 genetic distance; Jiaohe No. 1-5 were within 0.18 genetic distance; Wangqing No.
1-3 and Erdaobaihe No. 1 and No. 4 were within 0.315 genetic distance; Zuojia No. 1-3 was within 0.25
genetic distance; South Korea No. 1-4 were within 0.23 genetic distance; Erdaobaihe No. 2 and No. 3
were within 0.41 genetic distance.[Conclusion]There was a high genetic diversity among wild 4. argu-
ta collected from different geographic regions, but genetic diversity among those collected from the
same geographical area was low. The genetic diversity of the wild A. arguta from South Korea was rela-
tively low and was closely related to the wild A. arguta from Erdaobaihe, Wang Qing and Zuo Jia. The
species collected from the same geographical area had the same clustering trend.
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Table 1 The number and location of wild Actinidia arguta germplasm resources

ETRSIN & B2 S IRURE A 5K/ iy AT BUX KD
No. Sample name Sampling location Country/province (administrative divisions)
1 2 EFE B Antu coloring type 42 I EL S SR HTHT e A Hh /3% bk China/Jilin
Xin’an village of Liang Bing town, Antu county
2 7 15 Antu No.1 7 P EL S R 2 P [E /% bk China/Jilin
Xin’an village of Liang Bing town, Antu county
3 %K 25 AntuNo.2 2 P B S AU A Hh /7% bk China/Jilin
Xin’an village of Liang Bing town, Antu county
4 2835 AntuNo.3 2 B LA A H1[E/3# Ak China/Jilin
Xin’an village of Liang Bing town, Antu county
5 % 45 Antu No.4 7 P E ST R 2 P [E /% bk China/Jilin
Xin’an village of Liang Bing town, Antu county
6  #M5%5 AntuNo.5 L B SR 2 w1 [El/# bk China/Jilin
Xin’an village of Liang Bing town, Antu county
7 21865 AntuNo.6 7 B SR A H1[E/34 Ak China/Jilin
Xin’an village of Liang Bing town, Antu county
8 Ig27A] 15 Jiaohe No.1 Ui o] T VAT B T 1S A [/ K China/lilin
Qingbei village of Piaohe town in Jiaohe city
9 U89 2 5 Jiaohe No.2 IR T A T A 1 [E/3# Ak China/Jilin
Qingbei village of Piaohe town in Jiaohe city
10 IR 35 Jiaohe No.3 e T L T A A1 [E/3#% Ak China/Jilin
Qingbei village of Piaohe town in Jiaohe city
11 45271 4 5 Jiaohe No.4 ] TR B T A 1 [E/7 #k China/Jilin
Qingbei village of Piaohe town in Jiaohe city
12 I%78] 5 5 Jiaohe No.5 W] i R R A [/ Ak China/Jilin
Qingbei village of Piaohe town in Jiaohe city
13 “JE A 1 5 Erdaobaihe No.1  —3# FIii] M bk H [/ bk China/Jilin
Xinglong forest farm in Erdaobaihe
14 T2 Erdaobaihe No.2  —ilf [1IMFEM ) o1 [/ #k China/Jilin
Xinglong forest farm in Erdaobaihe
15 LB 35 Erdaobaihe No.3 il (1T XM o /% bk China/Jilin
Xinglong forest farm in Erdaobaihe
16 JE 7 4 %5 Erdaobaihe No.4 3 [ M A A [E/3% Ak China/Jilin
Xinglong forest farm in Erdaobaihe
17 ¥EiF 15 Wangqing No.1 TERARL R A o1 [/ #k China/Jilin
Daxing forest farm in Wangqing Forestry Bureau
18 VEiT 2 5 Wangqing No.2 TEE MOl = K /7 #k China/Jilin
Daxing forest farm in Wangqing Forestry Bureau
19 VEi% 35 Wangging No.3 IS EALPH MR [/ Ak China/Jilin
Mudanchuan forest farm in Wangqing county
20 % %15 Zuojia No.1 Fp L AR RLBE A AP T AT H [E /7 #k China/Jilin
Zuojia special production Institute of CAAS
21 %52 ZuojiaNo2 oo FEACRHBR 2 SR T LT 1 1/% 4 China/Jilin
Zuojia special production Institute of CAAS
22 #£%%3 %5 Zuojia No.3 PR R AR HE 2 SR P B ST HH[E/75 4k China/Jilin
Zuojia special production Institute of CAAS
23 1L 7451 Liaoning Huanren WA e Bkl R H[E/1L 7 China/Liaoning
Forestry Bureau of Huanren county of Liaoning province
24 17275 1l Helong Qingshan IV A RERIIY S H /7 Ak China/Jilin
Qingshan forest farm of Helong city
25 i [E 15 South Korea No.1 i [ 3% 18 Chungbuk in South Korea i [E /5835618 South Korea/Chungbuk
26 i [E 2 %5 South Korea No.2 HE 4% E’éﬁL Jeonnam in South Korea hE/ AP ﬁéﬁL South Korea/Jeonnam
27 i} [ 3 %5 South Korea No.3 i[5 4 % B§ 18 Jeonnam in South Korea 4 [5]/4> % B4 18 South Korea/Jeonnam
28 i [ 4 %5 South Korea No.4 W[ K 1 B 18 Gyeongnam in South Korea /PR 938 South Korea/Gyeongnam
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M. A-Hind 111 digest DNA marker; 1~28. 74 = 5% 1 34
M. -Hind 11l digest DNA marker: 1-28. The number is the same as Table 1.
1 EFELH DNA IRfsHE i ik

Fig. 1 Detection of extracted genomic DNA by agarose gel electrophoresis
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Table 2 Bands of perimers amplified and polymorphic

5 ElEVEX S JPA(5"—3") 3 HG % A LM EZ N EA=Fn
No. Primer name Sequence (5" —3") No. of amplified bands ~ No. of polymorphic bands  Percentage of polymorphic bands/%
1 OPA-04 AATCGGGCTG 7 6 85.7
2 OPC-15 GACGGATCAG 9 8 88.9
3 OPC-17 TTCCCCCCAG 8 8 100.0
4 OPD-01 ACCGCGAAGG 11 11 100.0
5 OPD-15 CATCCGTGCT 9 9 100.0
6 OPD-16 AGGGCGTAAG 11 11 100.0
7 OPD-18 GAGAGCCAAC 4 4 100.0
8 OPD-20 ACCCGGTCAC 10 10 100.0
9 OPE-04 GTGACATGCC 4 4 100.0
10 OPE-09 CTTCACCCGA 11 11 100.0
11 OPE-20 AACGGTGACC 7 6 85.7
12 OPF-02 GAGGATCCCT 8 8 100.0
13 OPF-13 GGCTGCAGAA 10 10 100.0
14 OPF-17 AACCCGGGAA 12 12 100.0
15 OPG-02 GGCACTGAGG 9 9 100.0
16 OPG-06 GTGCCTAACC 4 100.0
17 OPG-09 CTGACGTCAC 7 7 100.0
18 OPG-10 AGGGCCGTCT 7 7 100.0
19 OPG-15 ACTGGGACTC 9 9 100.0
20 OPG-18 GGCTCATGTG 3 3 100.0
21 OPH-01 GGTCGGAGAA 8 7 87.5
22 OPH-07 CTGCATCGTG 8 7 87.5
23 OPH-09 TGTAGCTGGG 6 6 100.0
24 OPH-11 CTTCCGCAGT 9 9 100.0
# 1t Total 191 186 97.4

M 1 234 56 7 8 910111213 1415 16 1718 192021 22 23 24 2526 2728 M

2 000 bp

1000 bp B

200 bp

M. DL2000 marker; 1~28. #7455 5% 1 —3{
M. DL2000 marker; 1-28. The number is the same as Table 1.
2 5|4 OPG-15 %] 28 N HiAE AT RAPD ki 18
Fig. 2 Amplification of 28 A. arguta samples using OPG-15 Primer
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Fig. 3 The cluster analysis of the 28 A. arguta germplasm resources
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