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Simple sequence repeat analysis on pear cultivars in Niitaka line

MO Wen-juan', YUAN De-yi', DUAN Jing-hua’, ZOU Feng'

(1. The Key Laboratory of Non-wood Forestry Product of State Forestry Administration, Central South Forestry &
Technology University, Changsha 410004, Hunan, China; 2. Non-timber Research and Development Center,
The Chinese Academy of Forestry, Zhengzhou 450003, Henan, China)

Abstract: In order to efficiently distinguish and use pear cultivars come of Pyrus pyrifolia ‘Niitaka’ with
a near genetic relationship, the polymorphism and cluster analysis based on genetic similarity matrices of
simple sequence repeat (SSR) markers were used on nine cultivars. Results showed that 3 pairs of SSR
primes (KA4b, NHO13a and CHO2D11) produced 22 amplified fragments of which 22 (100%) were poly-
morphic. The average number of alleles per SSR locus was 7.3 with a range from 4 to 9. Using these 3 sets
of SSR primers could discriminate 9 cultivars in the study. Also, the genetic similarity coefficients among
the 9 cultivars ranged from 0.47 to 0.91 with an average of 0.67, which indicated that the genetic relation-
ships were close between them. The UPGMA cluster analysis showed that the 9 cultivars could be divided
into 3 groups and 2 sub-groups. The closest relationship was * Niitaka’ , ‘ Whangkeum Bae’ ,  *Su-
jeong’ , and ‘Huafeng’ , whose genetic similarity coefficient is 0.91, while ‘Yewang’ and ‘Sun-
hwang’ were highly divergent from the other cultivars. [Ch, 3 fig. 3 tab. 17 ref.]
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Hiim R BRI LB R B Pyrus pyrifolia  “Niitaka’ AR, G N T 2238 2R A8 BE & 10 R GIH0AL
r A X A B KR A A BT, PR RICR . b . s SR E 2 LA, 2
AR B E AR A, [F e A E R B RO S5 B R R R R AL
(B R TR RIE AW EF R s SEAT SRS, ORUES A LSS PE NGBS, e A H SR M E W
Mlis A5 H i 2, AZ5 F—BCRADES R T A S, FIHC, IS Est, HEChZ 44K
AR, eI, SRR TESE R IE S 22 BN, AL G i A8 55 05 1 T S A A i R
XF T e B AL A S MR O R T TSR k= BRI T X E TR IE AR PE O A BRI T AR R
SN DNA ARICH AR A B B i 5 2k b b 8] R 20 00 1 6 5 R O 1 A 19 5301 00 2 1 7 &k
1 FBt 2, SSR(simple sequence repeat, i HLFFHE )bric, EH X NMTE, BAmE2Em, it
A bR Y DL R B R L DR AR R A A i S S S 5 O R AR I AR B T A AL
B, A SSR ARIC, AP T R SRR M sKRIRAEDXE 29 MR AL RN (R E AL L
RTS8, FEXTHOEGOC R AT T A, B BRSO AL 41 AR A HEAT T sE Z AR T
SR, N ] SSRF A B idn 28 B4 i b 48 0 S 2 0C & B WF ST G oK DUAH DG AR IE . AWFFE I ] SSR #ric
HARXN B m RALHATYEE , IR BT Y 2R 500 R, 3 26 5% I 14 & JORAE FIR) 4 BE R 8 308

1 MR %

1.1 #EYHE

ARSI BT HIBARE (R 1) R A oh g MOl B 2 27 R W A XSS A 2 2k 6 5 24 i e ol 0 v [ ol B
FBE R AT FE T (L7 24300 B BT YR, B e A AR AR BR O3 B T0% S BEIE Ve T, S £ R
TR TG, ARG T, Y Rk, —70 CHEARIR UKAR PRAE R . Hh AR AL Pyrus
pyrifolia  ‘Huafeng’ JEWIE £ M FOF =2, 2007 4 E ZMOL R FEAT T RS 455 BE2 Pyrus
pyrifolia  ‘Huagao® JRAFIE 2 KR BB &AL, 2007 42 EEZ MOl S d e 2 i SWH e e 4.

&1 EHHH

Table 1  Meterials tested

il 4 5 it 4% B A BRI JE 7 b
1 BT Niitaka’ K Amanokawa’ x %A Fk ‘ Imamuraaki’ HA
2 # 4  WhangKeum Bae’ B Niitaka” x =140 “ Nijisseiki’ i
3 FERIK i “Sujeong’ B 2£72 bud mutant of ‘Niitaka’ L
4 467 ‘Soumi Tuniitaka’ 1 2£ 78 bud mutant of ‘Niitaka’ H A
5 K& (5 EFR M4 ) Yewang’ BT 2F 78 bud mutant of ‘Niitaka’ i
6 4k Jingiu” B 2878 bud mutant of ‘Niitaka’ M|
7 FLA 4 ¢ Josengwhangkeum” B Niitaka” x H7 2% Shinkou’ il
8 45 ‘Huafeng’ i Niitaka” x 7K ‘Hosui’ H 4
9 fiff 3 ‘Sunhwang’ B Niitaka® x B =7 Okusankichix’ i

1.2 XWHE

1.2.1 A B2 DNA #9428 24 BUELPI 4] DNA fil 3 2 2 5 2 5008 A A4 0 Fr 2 DR 4 4 B ele |
CTAB (hexadecyltrimethyla mmonium bromide, —75%E5E = H FLRALEL ) L8 FFE1T DNA 4lifplo-0))
1.2.2 SSR-PCR # 3% B4k & A A2  PCR (polymerase chain reaction, %4 %% ) ¥ 34 78 PE-
9600 % PCR 1Y L #E47, AL SSR ¥ M S e bt 2 . 20 wL IR R K5 10 ng JEF 41 DNA, 10
x buffer 2.0 pL, MgCl, 1.50 mmol-L"', dNTP 0.25 mmol-L™, IE A 51#145 5.0 wmol - L, Taq %4 il
H 16.67 nkat, 2 AR JCSCER R E T ELT . 94 CTHIZZEME 2 ming 94 °C 1 min, B AR 55 °C 1
min, 72 ‘CIEMf 2 min, 35 MEFR, )i 72 CHEA 7 min, §7 37 PITE 60.0 g-kg™ AL IR P44 1ot Mg
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BRI T L TR A e R RAR YR T
123 SSR 34 imik N 12 XFZL SSR 51425~ et 3 XFRED 4G H KIS M 519 (3R 2) .

#2 HSSREW

Table 2 SSR primers of pear

514 SIS (5 - 3") 314 BT (5 - 3")

AGTATGTGACCACCCCGATGTT AGAGGGAGAAAGGCGATT

KU10 BGA35
AGAGTCGGTTGGGAAATGATTG GCTTCATCACCGTCTGCT
CACATTCAAAGATTAAGAT GCCAGCGAACTCAAATCT

BGT23b KA16
ACTCAGCCTTTTTTTCCCAC AACGAGAACGACGAGCG
AGGATGGGACGAGTTTAGAG GATTTTGTCCGCAGGT

NHO004a KB16
CCACATCTCTCAACCTACCA AAAGAACAGCAAGAACCA
AAAGGTCTCTCTCACTGTCT AGGATGGGACGAGTTTAGAG

KA4h NHO004a
CCTCAGCCCAACTCAAAGCC CCACATCTCTCAACCTACCA

KAS CAACAACAACAAAAAACAGTAA NHO13 GGTTTGAAGAGGAATGAGGAG
AGCCTTAGAAATAGAAACAACA ! CATTGACTTTAGGGCACATTTC
AGCGTCCAGAGCAACAGC CAGAAAGGAGAGGGCTACAG

CHO2D11 NHO17a
AACAAAAGCAGATCCGTTGC CCCTCACCCAATCAAAACTC

1.2.4 ZBESH BEEMEG BEWR R HEITC AW ME A 1A 0), SRIGHRYE Nei £ Li

(1979) #7753t Dice FIRLAR KL, BESL AU FE A R 2007 FcfF NTSYS PC22. 10 (Rohlf, 1994) %k
4, H UPGMA (unweighted pair group method using arithmetic averages, %A -35%5 (% A5 I A ak 21 fi %
B ARG

2 HERAMN

5|5t S SSR &M
FET 12 %5 SSR 1M my ¥4, B Tk 3 XY RS T i 514 KA4b, NHO13a #1 CHO2DI11,
3XFEIIXT 9 iy MR Y 1G22 SR
Hrh 22 FHAZEM, FHEZEME S
FH 100% (£ 3); HX 5P 8y A0

2.1

&3 SSR3IMHIFIIEYT BHKETEHE

Table 3 SSR primer sequences and allele size ranges

% A . 1 1B K AV FE R ALV AT, St
HON4 G309 A%, FHHTI A, B ay W BIEAE AR S e
N P 0
7 L2 S 3 5 3 £ 5 0 o L
ﬂﬁ{?iﬂimﬂgﬁﬁﬂﬁﬁ mmu%;\/}‘?rh Al 55 % - 110 0 100
AE I ZENE, &GN B AL ZHEESS oL . 200 - 250 , 00
Hy FUK P SEAT 0, P 1 A 2 49025 )
¥y KA4b il NHO13a % 0 4354k kg4 g 200 > 102~ 10 ° 10
44
s Tl TS S . T O T (S S (SO [ M R I
e
TR 20
i
B 1 A KA4b A3 49438 2 9 T60.0 g-kg” B2 2L NHOI3 31 #8953 = 4 T 60.0 g kg
TR R i B e 5t i, vk B TR PR M B P 5 Gk
Figure 1 The 60.0 g-kg'PAGE gel electrophoresis of products Figure 2 The 60.0 g-kg'PAGE gel electrophoresis of products

amplified with KA4b primer amplified with NHO13a primer

22 BREHMW
A Dice MR, R UPGMA dL#EATIRIE, 15200 M R LA Pl R GEBEALC R W (8] 3), 941
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B AL A AL R ECR 047 ~ 091, ¥

9 B S AL AN B R IX 43T, AEAR L Hid
ZHBH 0.701 AbAT LAY A 3 A SERE, KK &
WP 3 AT LA A BT A 1R b ] E
Bhb, 851 HBER R B o ARRE g
BER CHEF W3 KBS W ———
AR A B 4 K
AR ORI 4Ec; KR ﬁi

PL0.822 K FAE X 40 2 AR, 5 . ! L . !
I WREALFE HrE A RARK 0.47 0.58 0.69 0.80 0.91
A Rl AR D Hoh YW M LEEDES-s
CEAT, CRAUKAT ORI CAETEET W B3 A UPGMA 7 kA st 9 AN daAh oy & 4% R A
AR R AL, AR R B K ; %6 Figure 3 The phylogenetic tree of 9 pear cultivars based on UPGMA cluster analysis
LR s CRARSE fEm A
R, WNEERAE, R H5HACH AR AWHEACRBOL, FERAREZHAR m=E 1
WM, KRB SHARERWARMER 2, EA LKk, KRB RICHLRIR K, R
L HA 8 AN s AP EER , HOP BB R BT 900 g, Fe KHIIA 2 000 g, K20 HAb SR 2 £, 75 20k
— I T

AHEFE FH SSR A ic ik GERE 9 AT i R AL b Al DX 4 M ok, 6T AR I A R O ok S
Bim R AR RO R, BAMREENE L, LiRESE R /A7 A6 28R FH X 283 = R A
mn AR AL T B AR
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