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Analysis on Genetic Relationships among 8 Main Pear Cultivars in Yunnan Province Based on ISSR Molecular Markers
YI Qiong et al
Abstract
[ Method ] The Inter-simple sequence repeat (ISSR) molecular markers were used to analyze the genetic relationship of 8 main pear cultivars in
Yunnan Province. [ Result IThe results of optimal experiment showed that 1 x PCR buffer, 100 pwmol/L dNTP, 0.3 pmol/L primer, 20 ng

(Biotechnology Research Center, Kunming University of Science and Technolgy, Kunming, Yunnan 650224 )
[ Objective IThe research aimed to discuss the feasibility of classification and systematical development of pear cultivars by ISSR.

template DNA and 1.5 U Taq DNA polymerase in a total volume of 20 pl were suitable for ISSR-PCR amplification system of pear cultivars in
Yunnan Province, 9 primers were screened from 24 random primers. A total number of 135 bands were amplified, among which 102 were
polymorphic. The polymorphic ratio was 75.5% . The genetic similarity coefficients among 8 pear cultivars were between 0. 186 and 0. 750,
and the average genetic similarity coefficient was 0.476. The clustering analysis conducted with UPGMA indicated that 8 main pear cultivars in
Yunnan Province could be classified into 2 groups. Ribenshuijingli, Za095-2, Sichuanhuoba and Xizilu made up of the first group, and Zaosu,
Jinhua, Zaohuangsu and Dangshanli constituted the second group. This accorded with previous results made by traditional morphological study.

[ Conclusion IThe study will provide the reference for utilization and new variety selection of pear resources.
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Table 1 Research materials and their systems

e Y PIEES
Code Cultivar System

1 Va4 Xizilu WHL Sand pear
2 BEf Zaosu B3L White pear
3 Pa)i| k48 Sichuanhuoba 3L Sand pear
4 EL95-2 Zao 95-2 WHL Sand pear
5 41E Jinhua B3 White pear
6 B Ak fi3L Ribenshuijingli 3L Sand pear
7 #1L%L Dangshanli H&L White pear
8 EL#Pk Zaohuangsu B3 White pear
1.2 Fi&%

1.2.1 FEYEHEZ DNA . ¥R _E ¥ Sangon i UnlQ-
10 2 DNA i R0 &7 2 IR B 8 Mk R AL R
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FHZ DNA, BEh] 0. 8% FBRHRFEEER - sk IS U ZE P ZH DNA
BIR/NRISERE M, I UV-1700 ANt BE I e 2 R 4
DNA ¥R A& -
1.2.2 ISSR-PCR R M. PCR RANRZERN 20 pl, P
FH:94 CHIAEM: 5 min; R)5 94 CAEM: 45 5,55 C GIYR
RIB KR BEA D B K 90 5,72 C FEAH 90 s, 335 MEER, B
J& 72 °C FEAH 10 min. RBIEYITE 1. 0% BRPEREBER e
K FABER U RSB I -
1.2.3 ISSR-PCR RIARMMAL. KA L, G ERAK
it b ANTP YR BE I Hp¥RBE SR DNA YR BN TagDNA 5
AR AT 4 HR 3 KFL, F /K 2.3 Bis.
%2 ISSR-PCR RREGREIERGKFE
Table 2 Factors and levels of ISSR-PCR reaction system
Taq DNA 3§
A5 /U/20 ul
Taq DNA polymerase

¥ dANTP  Primer A% DNA /ng
Level  pmol/L pmol/L  Template DNA

50 0.1 20 0.5
2 150 0.2 50 1.5
250 0.3 100 2.5

%3 ISSR-PCR R RN EZTRE T (L, G ]

Table 3 L, (3*) orthogonal design of ISSR-PCR reaction system
PSTEErS Taq DNA 5
Treatment A85//U/20 ul
TagDNA polymerase

dANTP  Primer #4% DNA /ng

pmol/L  pmol/L Template DNA
combination

1 50 0.1 20 0.5
2 50 0.2 50 1.5
3 50 0.3 100 2.5
4 100 0.1 50 2.5
5 100 0.2 100 0.5
6 100 0.3 20 1.5
7 250 0.1 100 1.5
8 250 0.2 20 2.5
9 250 0.3 50 0.5

BRETEUERS BERMAERTEEFTEHE 1 xPCR
buffer 1 2.5 mmol/L Mg " , 8|3 F UBC857.
1.2.4 ISSR B|¥pffiEse . LA LLBLA0 2 R4 0 AR 54T
S| Yritse. BEAEIERY 24 2% ISSR 1M dt AR AR
ERARA A 51 Y752 Bn& K42 I K2
(UBC) ATH S 9 & ISSR F|¥/F5) -
1.2.5 Bk RGP . RREsEs 25145 LU A 4hilaL
M ZE R DNA it ¥ IRAL4LJE i PCR R R 34T PCR
BB RMESHRIG  FE 3. 5% JE78 143 79 0 Bk R 3k JBe v kAT
Bk, HIKZEHRG, 576 | pe/ml (9 EB YR SL 10 min, K
J5 FZE K YT 4% B Quantity One 6. 0 34 (Bio-Rad) #
AT HE R -
1.3 ¥RAE  RA Quantity One 6.0 ST HRMAIFZEE A
TN, ISSR § ik BIg M S | £ HEES HM
B 3828 1 A4 Fhaie Marker) , fR3E 1 DB PEEE AL -
ERRNERAE B TFA RN AWHWA 1 £r XA
NTSYS-pe 2. 10t 4347844 HEAE G TR R 8 A AR U R 40 R
B A UPGMA BEATIR AT g R KA -
2 ZR5H5

2.1 DNARBIREWER A 1 Fim, o IFELEHEE
Wi ELEATCIREL J6 RNA V5. [RFLIENT, T b FARR A
BEiEge. F UV-1700 550 - AT OB EBEE TR I DNA A
A K] OD .0~ ODogo F1 0.0/ OD s BB 855 B75 BT A R i B
OD,,/ OD fEFERFy 1. 64 ~ 1. 82 PaBHEERAFE PCR B i
R

Ll 1 1 b 4 5 ] T ]

7: M S ADNA Marker: | ~ 8 43 27 F &t FBF. 101 k8. &
952 &4k BAK REL B IR R EER.

Note: M. A\ADNA Marker;1 -8 are Xizilu, Zaosu, Sichuanhuoba, Zao 95-
2, Jinhua, Ribenshuijingli, Dangshanli and Zaohuangsu, respec-
tively.

1 8 #fERHEEH SANGON XA KRMER
Fig.1 Extraction results of genomic DNA from 8 samples in
SANGON kit

2.2 ISSR RRrtk RIRMLER B XHE 2 A4 VS IR
B ERURESHLHLZ LM T A4 1.4.5.6
N7 8EY L BIE W S . X S MAGH, X
U6 SHEMAHBIREW RERR BRUETS B23E
MR HNE L. Fik FERPIRRA 6 SHENT HE
4, B 20 wl & Z&H145 1 x PCR buffer.100 wmol/L dNTP.0. 3
pwmol/L 5|#J.20 ng FREAR DNA F1 1.5 U Taq DNA BRA -
& 3 B B3 14 UBCSST FEARAL)G AIZRA4 T Xt 8 B [RIRE
At DNA BBy 3% A BE A P Sk LI 25 5 - P /B 3 AT, 2R
W H BT R 25 e RFE.

il 1 1 ] | i ] 1 8 L]
HE:M K Markerlll; 1 ~9 fihFE 2 HABAEGRS:TIYR
UBC857.

Note: M. Markerlll; 1 —9 are the codes of treatment combinations. The
primer is UBC857.
2 EXAWIGIT ISSR-PCR REERIHMER
Fig.2 Amplification results of ISSR-PCR reaction system with

orthogonal design
2.3 5|¥fsiER PCR =M SEHSHER N
JIKAEHZE R DNA SHHHR, )\ 24 2% ISSR 5190ttty 9
FERGIY R . LY 135 £ DNA 7, R R/DA
100 ~2 000 bp. £ 75 DNA £ 102 &, 5 B % B
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Note: M. Marker D2000; 1 — 8 are Xizilu, Zaosu, Sichuanhuoba, Zao 95-

2, Jinhua, Ribenshuijingli, Dangshanli and Zaohuangsu, respec-
tively.
3 514 UBCBST 3t 8 FEERAGH LR
Fig.3 Amplification results of 8 samples with UBC857 primer
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Table 4 Primer code and its sequence

Elb/E = ElL71: 2
Primer code Primer sequence
UBC821 (GD,T
UBC823 (TG 4C
UBC833 (AT, YG
UBC834 (AG) YT
UBC835 (AG)YC
UBC841 (GAYC
UBC842 (GAYG
UBC851 (GD,YG
UBC857 (AC)YG

£S5 9P EHISSR S| MHIH HER
Table 5 Amplification results of 9 effective ISSR primers

EHMELE) %

GIL7E e YRR/ Kk ERERE// K .
Polymorphic
Primer code  Amplification bands Polymorphic bands )
proportion
UBC821 9 5 55.6
UBC823 12 9 75.0
UBC833 16 11 68.8
UBC834 17 12 70.1
UBC835 15 12 80.0
UBC841 18 14 77.8
UB(C842 7 5 71.4
UBC851 15 11 73.3
UBC857 26 23 88.5
B3 Total 135 102 0
S Average 15 11.3 75.6
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Fig.4 UPGMA cluster of 8 pear cultivars in Yunnan Province
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