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Analysis of Genetic Diversity of Cherry Germplasm Resources
in Shandong Yantai Based on SSR Technology

CAO Zhao, SONG Chaoran, CHEN Du, CHEN Xiaofeng
( Yantai Institute of China Agricultural University,Yantai 264670, China )

Abstract: [ Objective ] The genetic diversity and genetic relationship of cherry germplasm in Shandong Yantai were
analyzed, with an aim to provide a scientific basis for the identification and utilization of sweet cherry germplasm resources.
[ Method ] Thirty—one main sweet cherry varieties and 5 wild nanking cherry germplasms in Yantai area were used as test
materials, and primers with good polymorphism were preliminarily screened by PCR amplification technology; 36 cherry
germplasms in Yantai were detected by simple sequence repeat (SSR) technology, the DNA molecular ID cards and fingerprints
of cherry germplasms were constructed, and the genetic diversity and genetic structure cluster analysis were carried out.

[ Result ] Among the 36 tested cherry germplasms, 8 pairs of SSR primers with good polymorphisms were screened, a total
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of 73 alleles were detected, an average of 9.12 were amplified in each pair of premiers, the Shannon index was 1.25, the Nei’s
gene diversity index was 0.58, and the polymorphism information content (PIC) was 0.55 on average, indicating that the cherry
germplasm in Yantai area had significant genetic differences and rich genetic diversity. The SSR amplification bands were
analyzed and encoded, and the molecular ID cards and fingerprints of 36 cherry germplasms were successfully constructed. The
UPGMA method was used to construct a cluster analysis map, and the 36 cherry germplasms were divided into two categories:
Sweet cherry and wild nanking cherry at the genetic coefficient of 0.170, indicating that the genetic relationship between wild
nanking cherry and sweet cherry germplasm was obviously distant; at the genetic coefficient of 0.556, the 36 cherry germplasms
could be divided into 7 categories, the r—value was 0.93, and the analysis results were consistent with the fingerprint. For the
31 sweet cherry germplasms in Yantai area, at the genetic coefficient of 0.611, they could be redivided into 5 categories, and
the clustering results were in good agreement with the clustering of categories based on agronomic morphological characteristics
and ripening season. [ Conclusion ] The polymorphisms of the selected primers were good, and they could be preferred in
the genetic diversity analysis, fingerprint construction and cluster analysis of cherry germplasm. The results of this study can
provide strong support for the identification of sweet cherry germplasms and the conservation of genetic diversity in Yantai area,
and provide an important reference for its breeding selection and genetic structure analysis.

Key words: Yantai of Shandong; Prunus avium L.; SSR technology; molecular identity card; cluster analysis; fingerprint
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Table 1 36 cherry germplasm and their fruit characteristics in Shandong Yantai

% No. FIR AR Germplasm name A Origin of germplasm SR Fruit characteristics
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T-2 e sl B LS N SAR N 11217
T-3 BRI YN T, LT T
T4 MERE 1-5 LAl HORE LI DITTE
T-5 2S94 T WP wEA, SEEIE
T-6 Ui EqE| N AN 1517
™7 Ik HA T N AR 5]
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T-27 B B el Weih . IRLLE . ONEIE
T-28 Z I RN AR Y 15517
T-29 JIESNEUN YIEN L EZ R 4 R 1557
T-30 EEE FelE TR ARG 154
T-31 FEa FH R BRLLE . DEEE
M-1 EAE -1 i B RELE L OIEE
M-2 Sk -2 i B RELE L OIEE
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Table 2 SSR primers for genetic diversity analysis of sweet cherry

314 Primer E[51%) Forward primer (5'-3) 2155 1%) Reverse primer (5'-3') 2% 3Lk Reference
c-1 AGCCACCCGTTAAGGAGATT AATCACCCTCTTTGGAACCC [18]
-2 GAACCTTGTGTGGCTTGGAT TATGAACGGTGACGATGGAA [18]
-3 CCAGCAATTGATGAGGTGAA CTCTCTGCCCACTCAGCTCT [18]
C-4 TCCACTGGAGAAGGAACCAC GGACCACGCTTCTCACTCTC [18]
c-5 TGTGCTAATGCCAAAAATACC ACATGCATTTCAACCCACTC [19]
C-6 GCTAGGACTTGTGGCACTCC TACCCTCCACCACTCCACTT [4]
c-7 ACGATCACAACCTTCGTTCC GCTTCAGCACCTTGAAGAGG [4]
c-8 ATGATGCTACCACAAGGGACTCGT GTTTAGCTGCACATACGCTTTTACCTCC [20]
-9 GTACACGGACCCAATCCTG TCTAACATCATGTTAAACATCG [21]
C-10 TGTGCTAATGCCAAAAATACC TGTGCTAATGCCAAAAATACC [21]

1.2.3 PCR ¥ ¥ FIH® L PCR 4 B4 K5 I 4% 51
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YEI 2 A SR W0 S TS 2k
¥, PCR JZ W {K& & : DNA 47 1.0 L, 2 x Taq
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0.5 uL, 10 x Taq Buffer 2.5 ul., Taq B 0.2 pL,
ddH,0 £} E % 30 pLo K Touch—down PCR I
B . 94°CTIAEME 5 min; 93 CZ4EME 30 s, 60°C
Bk 30s, 72 CHEMI30s, 10 RAGER; 93°CAR
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M: DNA marker; Pl A 1~4: #BSMEBEANTT DNA; 181 B 1~10: 10 X SSR 519760/ 0T (i 1 25 2
M: DNA marker; Figture A 1-4: DNA of some cherry germplasms; Figture B 1-10: SSR amplification results of 10 pairs of primers

E1 1EHkFhE DNA & (A ) & 10 X3 SSR 3| 4¥H 4R (B ) BikE

Fig. 1 DNA detection (A) of cherry germplasms and electrophoresis diagram of SSR amplification results (B) of 10 pairs of primers

#3 36 MULKESEPMEA SSR tRIEER

Table 3 SSR marker results of 36 cherry germplasms in Shandong Yantai

AREERLEER /

RULES Sy

F [RI A Nei’s Shannon’s EZN i FEIS!
?j@ cenmyff HUER T #’W?ﬁg " e &a\%ﬁ;;c
Nel/Na HelHo
C-1 8.00 3.24/7.00 0.70/0.17 0.69 1.40 0.64
C-2 8.00 3.18/7.00 0.69/0.33 0.69 1.40 0.64
C-3 12.00 3.76/9.00 0.74/0.22 0.73 1.63 0.70
C-4 13.00 4.15/8.00 0.77/0.22 0.76 1.60 0.72
C-5 19.00 8.22/11.00 0.89/0.22 0.88 2.23 0.87
C-7 2.00 1.03/2.00 0.03/0.97 0.03 0.07 0.03
C-8 4.00 1.50/3.00 0.34/0.78 0.33 0.63 0.31
C-9 7.00 2.17/5.00 0.55/0.72 0.54 1.04 0.49
S84 Average 9.12 3.41/6.50 0.59/0.45 0.58 1.25 0.55
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Fig. 2 Partial SSR amplification results of cherry germplasms in Shandong Yantai
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Table 4 DNA fingerprints of 36 cherry germplasms in Shandong Yantai

s 5[4 Primer
Germplasm C-1 -2 -3 C-4 C-5 c-7 C-8 Cc-9
T-1 25 Tieton 253/277 206/208 128/138 133 146 208 287/290 148
T-2 A 52357 Brooks 252 206 134/138 140/142 145/148 208 287/290 148
T-3 B Summit 252/277 206/214 138 137/142 136/145 208 287 148
T—4 #£4 1-5 Huihuang 1-5 252/277 206 128/138 133/142 136/144 208 287 142/148
T-5 B MG Linglongeui 252/277 206 132/138 137/142 139/145 208 287 142/148
T-6 K Rocket 252/277 253/277 128/138 133/137 136/147 208 287 148
T-7 £I.F-3k Hongshougiu 253/277 206/214 128/141 127/133 136/138 208 287/290 142
T-8 AL Frisco 252/277 206 128/139 133/142 136/144 208 287 148
T-9 K% i 8 %5 Russian-8 252/277 208/214 138 133 145/148 208 287 148
T-10 #&FH W2 Grace Star 252/277 206/208 128/138 137/140 144/146 208 287/290 148
T-11 % # Milu 252/277 208 128/138 133 136/146 208 287/290 148
T-12 &% 3 5 Luying-3 253/277 206/214 128/138 133/137 136 208 287 142/148
T-13 {141 Jiahong 254/277 206/214 128/141 133/138 137/139 208 287 148
T-14 HH#HFEHE Coral Champagne 253/277 206 128/132 137/142 137/139 208 287 142/148
T-15 & Qizao 252 206/208 128/138 133/142 136/147 208 287 148
T-16 353547 Tamara 252/277 206 128/138 133/142 144/147 208 287 142/148
T-17 3l ¥, Autika 252/277 206/214 128/134 133/137 139/145 208 287 135
T-18 M2k Black Pearl 252/277 206 138 137 136/146 208 287 148
T-19 fi%i44 Furuina 252/277 208/214 134/138 133/137 136/144 208 287 142
T-20 H4> Black Gold 252 206/208 128/138 133/142 137/148 208 287 148
T-21 #% Huangmi 252/277 206/214 128/132 133/137 138 208 287 142/148
T-22 fiff:t> Sweet Heart 252/277 206/214 138 133/137 144 208 287 142/148
T-23 424 Santina 252 206/208 128/138 133/142 137/148 208 287 148
T-24 Hhf-#57E Manhaleb 253/277 208/214 134/138 133/138 139/145 208 287 142
T-25 4% 4 5 Luying—4 253/277 206 128/138 133 137/148 208 287 148
T-26 41 8-5 Luying8-5 252/277 206/208 138 133/138 144/147 208 287/290 148
T-27 4% Rubin 252/277 206/214 128/138 133/142 144 208 287 148
T-28 Z4% Qinying 252/277 208/214 128/132 133/138 138/147 208 287 148
T-29 &K A Canada Giant 252/277 206/214 138 137/142 136/144 208 287 148
T-30 EHHI Tulare 252/277 206 128/132 137/142 136/138 208 287 148
T-31 4L American Red 253/277 206/214 128/138 133/142 144 208 287 142/148
M-1 EHBE —1 Maoyingtao—1 272 205/207 134/145 130/138 118/137 208 284/287 132
M-2 T2 -2 Maoyingtao—2 254/276 206/208 134/143 138 137 208 284 132/142
M-3 LA -3 Maoyingtao—3 253/275 205/207 147 138/146 118/137 208 284/287 135
M-4 EAEHE —4 Maoyingtao—4 254/277 205 134/143 138 137 207 284 124/132
M-5 ARk -5 Maoyingtao—5 276 205 145 138 118/126 208 284 132
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Table 5 Digital fingerprints of 36 cherry germplasms in Shandong Yantai

il

Germplasm

Ber e o
Digital fingerprint

il

Germplasm

BT R SE
Digital fingerprint

T-1
)
T-3
T4

010000101010001001000000010000000000001000101100001
100000001000000011000000000011000000010010101100001
100000101001000001000000001001001000010000101000001
100000101000001001000000010001001000100000101000011
100000101000000101000000001001000001010000101000011
100000100000111001000000011000001000000100101000001
010000101001001000010001010000001010000000101100010
100000101000001000100000010001001000100000101000001
100000100011000001000000010000000000010010101000001
100000101010001001000000001010000000101000101100001
100000100010001001000000010000001000001000101100001
010000101001001001000000011000001000000000101000011
001000101001001000010000010100000101000000101000001
010000101000001100000000001001000101000000101000011
100000001010001001000000010001001000000100101000001
100000101000001001000000010010000000100100101000011
100000101001001010000000011000000001010000101000100
100000101000000001000000001000001000001000101000001

T-19
T-20
T-21
T-22
T-23
T-24
T-25
T-26
T-27
T-28

100000100011000011000000011000001000100010101000010
100000001010001001000000010001000100000000101000001
100000101001001100000000011000000010000000101000011
100000101001000001000000011000000000100000101000011
100000001010001001000000010001000100000010101000001
010000100011000011000000010100000001010000101000010
010000101000001001000000010000000100000010101000001
100000101010000001000000010100000000100100101100001
100000101001001001000000010001000000100000101000001
100000100011001100000000010100000010000100101000001
100000101001000001000000001001001000100000101000001
100000101000001100000000001001001010000000101000001
010000101001001001000000010001000000100000101000011
000100010100000010000100100100010000000100111001000
001001001000000010001000000100000000000100110001010
010010010100000000000010000100110100000000111000100
001000110000000010001000000100000100000001010011000
000001010000000000000100000100010000000000110001000

&6 835|413 36 LKA SEMMEHEES

Table 6 Band numbers of 36 cherry germplasms in Shandong Yantai by 8 pairs of primers

WIS Band No. Cc-7 -8 -9 -2 C-1 C-3 C-4 C-5

0 0 0 0 0 0 0 0 0

1 207 284 124/132 205 252 128/132 127/133 118/126
2 208 284/287 132 205/207 252/277 128/134 130/138 118/137
3 287 132/142 206 253 128/138 133 136

4 287/290 135 206/208 253/277 128/139 133/137 136/138
5 142 206/214 253/275 128/141 133/138 136/144
6 142/148 208 254/277 132/138 133/140 136/145
7 148 208/214 2541276 134/138 133/142 136/146
8 253/277 272 134/143 137 136/147
9 276 134/145 137/140 137

a 134 137/142 137/139
b 138 138 137/148
c 145 138/146 138

d 147 140/142 138/147
e 139/145
f 144

g 144/146
h 144/147
i 145/148

146
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Table 7 Molecular identity of 36 cherry germplasms in Shandong Yantai

il 53T B ik - s 53T Bk -
Germplasm Marker ID number QR code Germplasm Marker ID number QR code
T—-1 3&H. Tieton 2474433j T-19 #i#i4N Furuina 23552745
T-2 77 52391 Brooks 247317di T-20 4> Black Gold 2374137h
T-3 B Summit 23752bab T-21 ¥ % Huangmi 2365214¢
T—4 #§45 1-5 Huihuang 1-5 23632375 T-22 Ff.L> Sweet Heart 23652b4f
T-5 B MG Linglongeui 236326ae T-23 F4&UP Santina 2374137h
T-6 K i Rocket 23782348 T-24 105 1E Manhaleb 2357475e
T-7 £ F-£k Hongshouqiu 24554514 T-25 S 4 5 Luying—4 2373433b
T-8 I FIHTEL Frisco 23732475 T-26 £1% 8-5 Luying 8-5 24742b5h
T-9 Kk Z 1 8 5 Russian-8 23772b3i T-27 -5 Rubin 2375237f
T-10 k& i /2 Grace Star 2474239g T-28 Z# Qinying 2377215d
T-11 %% Milu 24762337 T-29 I KFE A Canada Giant 23752ba5
T-12 4% 3 %5 Luying-3 23654343 T-30 FEI&HHE Tulare 237321a4
T-13 H4T Jiahong 2475655a T-31 [HZL American Red 23654371
T-14 W F4E Coral Champagne 236341aa M-1 BB -1 Maoyingtao—1 22228922
T-15 # i Qizao 23741378 M-2 B —2 Maoyingtao—2 213478h9
T-16 I H; Tamara 2363237h M-3 ARk -3 Maoyingtao—3 22425dc2
T-17 FTHE Attika 2345224 M-4 EVEHE —4 Maoyingtao—4 111168h9
T-18 22k Black Pearl 23732h87 M-5 EABHE -5 Maoyingtao—5 21219¢b1
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Fig. 3 Cluster analysis of cherry germplasm resources in Shandong Yantai based on SSR molecular markers
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