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B OE2OLEHRM L, RRAESE DNAER 5 B & 5 KFER LB, SSR B B4k
7 49 DNA A4 Mg™" | Tug B .dNTPs A= 5] 4 A F 34Tk AC K B>, #4 51 £ 49 SSR R R 4k
Bo BREW 20 uL R B4R R P, 848 DNA 10 ng.Mg** (20 mmol/L) 2.5 L, Taq B 1. 25 U,
dNTPs (10 mmol/L) 1.0 pL.3147(10 pmol/L) 1.5 pL.,10 X PCR buffer 2.0 pL; & A % SSR 4k
BOAEF M 5 R IR B0 R E R B RBR T AT W T HRBIF BT TR RNER

DX PSR
K8 1LAL; SSR; [ AR R 5| H ik
hE4SES.S661.203.6 SCEKFRILED:A

WAL (Pyrus ussuriensis Maxim) 2Bk T HL B A 25
BRI, RAURHEY P RIUEMFZ, BT Hm
BT T, o A R R B R T 5, T
FE R KN FER XA BEEA .

SSR (simple sequence repeat) #7iC & H MOORE
FF 1001 B, THETZ 00 TR R A
B RERERBENER, ASDEFE EEEG BAR
fA B R MR SRR BT A TR R s
Br ol BT R A E A% R 2 i L B AR MR I I R L 4
FE R,

SSR FAMN A FRBHEYMHREAREL A
IR AR HRGER D, DUX s FARC S IL AL 5
BRI % ZREME L B AR TORS 4 8 R IR E (L 51
AT EATIRARE 3 R F A L R4
TRAR PEFID K .

SSR 23T PCR W) —Fh > FHric A, ZEFHE
A B SSR RN AR FR AT AU SCHR 5T, 8 B 3 45
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R DNA Mg | Taq B . ANTPs F175| 4 55 X F ¥
FER R AR E R [, R, R TF B T 1L AL SSR
RNARR AR5, AR 57 — N 3E H ) SSR-PCR
REARZR g LA KRR IR R F B BT IR 43 F A PR AR AL
B R RS,
1 MR ExR*®
L1 %k

UM R DAL 2K B LB X 32K 7 e AR B A
AT R B SRR B F B R T R TRFRLE
FPd R0 . FF SSR-PCR JZ [ ) 10 X PCR Buffer,
Mg"* (20 mmol/L) Iy H 4t 5T R € % AL £ A BR 2 7,
dNTPs (10 mmol/L) . Tuq B (2.5 U) A& 43 H 25 $2 Bt
A&l b RIRAEYHEARARA A, 555
Yy i Invitrogen 2 EE .
L2 KBk
1L.2.1 X4 DNA Ml FIAEEKRAEYHER
A PR B AP A M 3 I 2 DNA 4R BURHN &t 4T 1L A
FEPI 4 DNA (L, 772 06 A gl , B-Fi 2k B 3
10 pL, 3759 3L R 20 DNA 28 1. 0%% By B W 58 15 v 1K
(% 10 V/em, B3k 30 min) ,
1.2.2 PCRIKZRMIERIIT KRB LR,
it 5 &K 5 K Ly (5°) IEARSLH B3, XF DNA £
e Mgt | Taq B .dNTPs F15| 4 F B #1781k, IEA %
THt 25 MR N A R (R D,
1.2.3 SSR-PCR {J¥"# #8131 PCR ¥k
Z,BIMA 2.0 uL 10 X PCR buffer, JF & 5L K B B9 #8 4
KA Z 20 pL,#47 PCR §71#4, PCR 52N 7EFE 1 7 i)
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Eppendorf-PCR {¥_F3#47 , 4 27 H9 : 94 CHIAEHE 4 min;

94°CAFM: 40 s,55°CiB k 40 s,72°CIEH 60 5,39 MEH;

72°CHEAH 10 min; 4 CLRFF. 3 IKEE , LY HHR .
1 2BAREBEEERRHKFEHE

Table 1 Factors and levels in 25 treatments pL
Era R Taq Bt ElEY] dNTPs Mg2+
1 0.25 0.1 0. 25 0.2 0.5
2 0. 25 0.2 0. 50 0.4 1.0
3 0. 25 0.3 0.75 0.6 1.5
4 0.25 0.4 1. 00 0.8 2.0
5 0.25 0.5 1. 50 1.0 2.5
6 0. 50 0.1 0. 50 0.6 2.0
7 0. 50 0.2 0.75 0.8 2.5
8 0. 50 0.3 1. 00 1.0 0.5
9 0. 50 0.4 1. 50 0.2 1.0
10 0. 50 0.5 0. 25 0.4 1.5
11 1. 00 0.1 0.75 1.0 1.0
12 1. 00 0.2 1. 00 0.2 1.5
13 1. 00 0.3 1. 50 0.4 2.0
14 1. 00 0.4 0. 25 0.6 2.5
15 1. 00 0.5 0. 50 0.8 0.5
16 1. 50 0.1 1. 00 0.4 2.5
17 1. 50 0.2 1. 50 0.6 0.5
18 1. 50 0.3 0. 25 0.8 1.0
19 1. 50 0.4 0. 50 1.0 1.5
20 1. 50 0.5 0.75 0.2 2.0
21 2.00 0.1 1. 50 0.8 1.5
22 2.00 0.2 0. 25 1.0 2.0
23 2. 00 0.3 0. 50 0.2 2.5
24 2.00 0.4 0.75 0.4 0.5
25 2.00 0.5 1. 00 0.6 1.0

L2.4 RGBSR BN B3 oL PCR =4,
12,005 PR 7 Wk e o5 J52 R, Tk AT RS I (10 V/ em, 250 min),
UK R AT Y. LS A (LED) B E ¥ 50
FIT E AR BEAH .
L2.5 HRRREHRIE SRARASEMERSR, LOLRLH
“3z7K”9 DNA BE 5 R BAR, Xt 191 Xt 5] 455847 %0 2 i
RIS, T vk th ELA 25 M 4 10 5 |tk — 2 F T XF
LSRR LB KA A TR AR YT, 3 Ik
HE,
L3 IAEMmE

FIF U-O080D 2466 B {47 DNA fHk B
FNE I RE 313 ODyso / ODaso B o
2 BR54WH
2.1 P4 DNA YR B 540 B

FHAE 3 D4 21 K590 & 48 B BT A AL A R 1Y
DNA, 2 1% By He b B R v SRR, 457 175 Wb » . B T 42
B DNA SERELTF oIS (B D, ODy,/ODyo {E
¥I7E 1. 8~2. 0, i B DNA 45 R , /74 SSR tricidi

2 13 14 15 16 17 18 19
T

# :M,Marker DL 2 0003 m, L%, “3E/K”;1~24, IHHL X “EK” 5
R

Note: M,Marker DL 2 000; m, Pyrus ussuriensis Maxim; f, ¢ Kosui” ;
1—24,part of the lines from the cross of Pyrus ussuriensis MaximX ‘Kosui”.

B 1 hFFEARLFEXEKRREZFR
¥k R EE4H DNA Bk
Fig. 1 Electrophoresis detection of genomic DNA of
Pyrus ussuriensis Maxim, ‘Kosui’ and part of the lines from

the cross of Pyrus ussuriensis MaximX ‘Kosui’

IR,
2.2 ZHEHAXT SSR-PCR ¥ 1m0

SSR FRicH R Y1 A R B R AT Z H L1
WA, %R 1R 25 Mb ST PCR NG, H
TREERIWE 2, ATRIEHBRT 1.2,9,10,15,17 F1 19 &
HAES, HARYIREY 4, Horh 8.18.,20.23 il 24 5
RYMHT 1AM & 12.13.16 S TR E
BRI 53.4.6.7.25 SRFREZBEM EHE 55
PO ST AL, W5 SY R AT RTER
Hoe# s BAeR iy  H A R R 1E
4 SSR-PCR Wil iR & , Bl 20 pL SZ N7 1R A, 482
# DNA 10 ng,Mg™* (20 mmol/L) 2.5 uL,Taq i 1. 25 U,
dNTPs (10 mmol/L) 1.0 pL,5[4) (10 pmol/L) 1.5 pL,
10XPCR buffer 2.0 pL,

# .M, Marker DL 2 000;1~25, [E3#3t 25 A9 IR,
Note: M, Marker DL 2 000;1—25,25 systems about SSR-PCR orthogo-

nal design.

2 SSR-PCR IEXEHFIT 25 MERY AR
Fig. 2 Amplified results of 25 systems about
SSR-PCR orthogonal design
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2.3 FZRE A SSR-PCR & R IE M R EM B IE

2.3.1 BlYimEiRE  FIAMGAK SSR I kR, A
PR P BT FE M AE 7R B 22 B A L LA “SE K
i) DNA B % 191 55| 347490 25 i 156, i
ZAMESY 112 XF, ZME LR A 58. 3% . SR G FI I

B ZEET Yx R TR IR A HTIE K R
FEFNRHLFEIL P M 4T SSR ™48, i ik thy B A P4
FARCHE AT 6 A, BT G LR 3,126, R 51 L
*2,

3,
*2 i)z s Elb7) 2]
Table 2 Primer sequence
54 IEXE|#(57-37) 2 XB1#5(5°-37)
NHO029a GAAGAAAACCAGAGCAGGGCA CCTCCOGTCTCCCACCATAT TAG
CHO02e02 CTCATCAGTCTCACT GACTGTGTG GTTTCTTAGGGTCAGGGTCGTCAGG
CHdc0la,b GCAGCTTGTGACAAGGGCTTT TATCGTGCTACGGTGGTGGAG
CHg04b GAGAGTAGTTGGGGAGGTAAGTGC AGAAACAACCAACAAACCTCCCAC
CHmO03a,b TCTCTCCCCCTCTCCCTCTCTTG AGTTCCTGGGTTCCACTGCTCCT
NB113a ATGAAATATGTCGTGTTGCCCTTAG CCCTTCCTCAGCATGTTTCCTAGAC

2.3.2 IWRXUSAR7HRZFENRF WY IHLER AL
JG#y SSR-PCR & 2, FI 15 |4 CHgO4b Xf %L “527K™
P HUFEAIAGUIESE (R b K 1L B X520k 7 e 32 J5 AR Ak
BEATYHE, IRUEZ AR R R e AR E . i 3 AT

LSRG R RTE LAY, “SE K7 KO A3 R AR
BIREA Y 1 ) LA JTE WY SSR i . PTHE A B
JEHE7E 250~1 000 bp,

M Mm¢foplp21 23 4 5 6 7 8 91011121314 151617 18 19 20 21 22 23 24

1 000 bp

750 bp

500 bp

250 bp

4 : M, Marker DL 2 000;m, LLiF¢ £, “527K” s pl, T HLFE L M 5 2, AN HLFEIEE M 5 1~24, 1B X “S2K 7 S AR .
Note: M, Marker DL 2 000;m, Pyrus ussuriensis Maxim;{, ‘Kosui” ; p1,,gene pool of the high cold resistant hybrid offsprings; p2,gene pool of the low cold

resistant hybrid offsprings;1—24,part of the lines from the cross of Pyrus ussuriensis MaximX ‘Kosui’.

B3 5|4 CHgO4b X LLZ . “EA"RERXFRKRFRE SSR JIEER

Fig. 3 PCR amplification results of Pyrus ussuriensis Maxim, ‘Kosui’ and part of the lines from the cross of

Pyrus ussuriensis MaximX ‘Kosui’ using primer CHg04b

3 it 54t

SSR BA LA R EE I It B SR8, 2
— B A AR S FARIC B AR, 5 4 S 7 SR ol 5 VR
BEZREM RN > FAric S AT MERE S Z N
Fd. {H SSR i H#) DNA #5547 . Mg"* . Tag DNA A&
it ANTPs F15 | 4 F B 55 75 A X B A B I 1k 7 B A AR
KEm, HmHESNRAE, B RER SSR R
R Z 2 SSR T HIRTIE .

G i B Z IR IR VR 7R, BT KA
B BRI, 13 B2 LA B (R 2 I R B AR Y
TR ARSI R AR U A6 MRS A R B SRR K £ 8.,
HEEEREZ A BAAEA .

B & B, BiE DNA FI& 4 10 ng, SR BL#H
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SRR Ak () BF 9% 1 75 L SSR 3 DNA #itk Fl & K
10 ngft485] T 5 25 ng A1 50 ng MR MY L5 R (AR
10 ngfl & 45 H & SSR #F 5% i B A & = 0,
dNTPs ¥ Z 5 IR BTFE AR L (Bl Me™™ 519
FIEF Tag DNA R4 H 22053 AR T LU A DT 5 O
PR AR, B 32 SR i 28 TR AL i, R IR A8
ARl REA HAB RIS A W NIRRT BT
BT AL o S M RORL R R R E A H B R A
R R HFp R ZA A T — 5.
BEWST AT XF SRR &R H ) DNA AR Mg | Tag
Bt (ANTPs FI5 |15 5 MAR . FESH T RIABISE P &N
RAREMZER bR IESR L5 7 1 K 25 M & P ik
AR P e E RSt N AN Ve I S LR
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HEAHEINSR B RTHIIER 5 ER SSR 1 /1 2
NAAZR, BIFE 20 pL RAR R A 44k DNA 10 ng, Mg™*
(20 mmol/L) 2.5 pL,TaqM§ 1. 25 U,dNTPs (10 mmol/L)
1.0 uL,BI#10 ymol/L) 1.5 uL,10XPCR buffer 2.0 L,
R HIZARAL SSR AR 4T T 5| W40 25 i 1058, )
PR S 4 S5 141 CHg04b X 1L X “SE K" HA8 5
BHABEATY 1Y, P BRI . X ARZFRLEE.
BAE R TS BRI E S 5 F iR iC S0
RBU—EREARSH,

&% ik
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Establishment for SSR Reaction System of Pyrus ussuriensis
Maxim and Its Stability Assessment

LI Honglian, WANG Qiang, YAN Xingkai,ZHANG Maojun
(Pomology Research Institute, Jilin Academy of Agricultural Sciences/Scientific Observing and Experimental Station of Pomology (Jilin,
Northeast Region) , Ministry of Agriculture,Gongzhuling,Jilin 136100)

Abstract : Genomic DNA of young leaves of Pyrus ussuriensis Maxim was tested as the template, optimization experiments
on some important parameters affecting SSR-PCR amplification were conducted to establish an optimum system suitable
for SSR-PCR Pyrus ussuriensis Maxim. Orthogonal design was used to optimize SSR anplification system with five factors
(including DNA template, Mg>" , Tag polymerase, dINTPs and primer) at five levels, respectively. The results showed
that,a suitable SSR-PCR reaction system was established,its total volume was 20 pL,containing 10 ng DNA template,
2.5 pL Mg®* (20 mmol/L),1. 25 U Tag polymerase,1. 0 uL. dNTPs (10 mmol/L),1.5 pL primer (10 gmol/L) and 2 pL
10 XPCR buffer. The reaction system was successfully applied in primer screening experiment and the amplification of the
lines from Pyrus ussuriensis Maxim X ‘Kosui” using primer CHgO4b, and indicated the suitability and stability of the
system.

Keywords : Pyrus ussuriensis Maxim;SSR marker;reaction system;primer screening
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