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Application of EST-SSR Markers in the Sex
Identification of Fraxinus mandshurica Rupr.

QI Fenghui' ,SUN Hongran' ,ZHAN Yaguang'*"

(1 School of Life Sciences, Northeast Forestry University, Harbin 150040, China; 2 State Key Laboratory of Tree Genetics and

Breeding, Northeast Forestry University, Harbin 150040, China)

Abstract: 200 adults of Fraxinus mandshurica were selected from Qingshan seed orchard, Heilongjiang
Province to screen primers which can result in different PCR products between male and female ash. PCR
primers were designed based on the SSR sites of 5 423 ESTs of Fraxinus from NCBI and 179 502 sequences
of F. mandshurica transcriptome from our lab. The results showed that: (1)9 488 and 3 557 SSR sites
(174.96% and 1. 98% in relative frequency.repectively) were found in ESTs from NCBI and transcriptome
from our lab, respectively, with a dominancy of dinucleotide repeat in SSR type; (2) 208 of 232 pairs of
primer got PCR products,74 of which got different products between male and female and 27 of which got
products with expected size; (3) After 3 rounds of PCRs, primer 19 and 56 got different products between
two sexes in 64 % and 89.5% trees,respectively. These results indicated that EST-SSR is a feasible method
to identity the sex of F. mandshurica.
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% (expressed sequence tags, EST), X2t EST JF %1
AALTE B He Az 48 vh K 4% 7 /R A T H o SSR
PRICH TF R FRAE T — A B R A M E R IES

SSR 2t LRARIC , AR E P51, 2 1
~6 M IR g I A 4 R AR Ik B A2 8, SSR
F A Hal A A RN, i EST-SSR rid 2
TN AR IR T 9 bR 2 b0 — O B o bR ic 4L
A IFS BRI A KT . EST-SSR T A A
LD ZH SSR AL A1 B R Y 2 B S X 25 5
HZB MR S5 M I B A . i T
EST-SSR i 1 32 15 1) 3 P 21 X 40 AT B 42 S ke
AH G PR 1 22 R[] i 7 AN [) 490 o ) AT R 4 )
i N —Fh R & 19 SSR bR T I HoAth
YRty Wt 5E. H AT, EST-SSR Br T 7E R AE W /N A
(Triticum aestivum)' . 75 (Medicago sativa)'™ |
WA (Vitis vini fera)™ KRG (Oryza sativa )™ &
o AN AR AR AR B Tz T A A CPrunus
armeniaca)™ BEEME (Actinidia chinensis )" | &
12 (Picea asperata)™ | K ME#S (Pinus taeda )™,
I #E (Betula platyphylla)™ kg (Populus)™ |
B (Camellia sinensis )" kW (Eucaly prus)™ .
IR (Hevea brasiliensis ) S8y Fh .

IKWMP (Fraxinus mandshurica Rupr. ) LL#F i
DG BT 5 AR 2 22 5 Y B B Aol AT o] 2% AR H R
R E A A UL R R SR R, R A
25 R AN UAE Y T 2 FEE 2R 2 2 AR BIE 5T
FEAAESEE M B AE4ER RS T EE B UL R A
TP IR 2T WA TR . E 55 B
T 1999 4F 8 A 4 H b Eny (K & s R4 BF AR AR )
258 ) CR — 0 B i 1) g — SR mi -

7K AT A S R+ i 40 TGV O E A L A AR
K3 10~12 SEFFAE 5 A e B3 MEHE X 45 B T
SR NI R NURE VA e 3 N N U E - DO 8
ot A9 B A 22 S () T T B D T AR LB AR ) b i
FE 2 W MEME AR 22 ) 1) 5 IR IR AP e — g 22 7 Ut
S MHE PR 77 T 483 75 7K A0 I 22 S L FR AT AT EST-
SSR g A 7K A0 M AR 2 AT 23 #0025l Sz K
RO B ok 1) S8 5310 7 1% 5 Sk K A0 A B R el A
ST AR HER R S

1 ARHRT i
1.1 # #

L1 SSd# AR pe 2ok AR TIA
AT T AR SR 7 L AR Bl el (1989 80 » e +%

WEMERR A 100 B ICH I B, —80 CLRAF S

1.1.2 EST FFIRIE ScohoKhidp EST 541k
5. (13 3 NCBI(http:// www. ncbi. nlm. nih. gov/)
dbEST % 4% J& (http://www. ncbi. nih. gov/bdEST/
index. hemD) 1 [ | )& (Fraxinus) i) EST FF31l; (2) 74
S 56 3 AR AR I R N2 1) 7K it A S 4

1.2 7 &

1.2.1 JKEi#0 SSRs L A FE  F AR EST
F 50 HE 47 00 4%t 2 #% (http://www. ncbi. nlm. nih.
gov/vecScreen) , 25k EST ¥ AR 75, K5
Xf T NCBI ¥l & v (¥ EST 7 81 F) JH7E L 3R 1F SS-
RIT(Simple Sequence Repeat Identification Tool ) (ht-
tp://www. gram ene. org/db/markers/ssrtool) #1718
FARFM N3 WELZL FL R =0 S
AT IR 5 F 2B %) SSRs; Xf T 46 417 5 44 R 5%
P& S EE D b IR = P B SR 5
TR SSRs #4773 B . A4l 24 20 SSR #i % =
SSR it =+ 5 4 SBOHA SSR ARA

1.2.2 SSRs 5|##i&it A primer 5.0 Fffik
51, kA NCBIBHEE P iy EST 41, 243 3
105 %} EST-SSR 5| 4 5k [ 7K i M e 5% 28 o 19 )3
I IRBEE 1 678 Xt 5|9, BEHL A AR 127 %o 514
A AR TR BRA WA SRS R 232 X
1.2.3 7K@ #0 DNA B2 EX (4G %2 DNA ¥ qith 2
I SR A CTAB 3 3 ) 312 R AF 7K iy A0 8 e
2% 100 Bk DNA L 43 51 F 35005 W 56 e v bk Fn €
SIr OGO RE TE A DNA St e e BE o AR 4 A5 0 25
o ddH, O # DNA ¥ B2 ] 5y ] — Wk 2. Bl AL
Ve PEMERE DNA 25 50 A, &M 1 oL 23 1R & ok
b A0 ME A DNAKE il it

1.2.4 JK@H) SSR 38R 51 ¥ 05k LK il A e
HE DNA FE G A SR L X A5 U 232 % SSR 514
AT E . S H ARG Tm 5. R FH#E PCR
BCHEAT Y8 3B G BE i e i £ (Tm—5 C) ~ (Tm
—3 CHZ I E 3 AU BEAR BE . SSR 47 1Y 1K & (20
pL) R 10X buffer 2.0 pL;dNTPs 1. 6 pL;DNA #i&
M (20 pg/pl) 2.0 pl;rTaq 0.2 pl; 514 1(10
pmol/ID1 pL; 5% 2 (10 pmol/L) 1 pL; ddH,O
12,2 p L0 4738 7= T 12 0 19 2R VA 94 Tk i 58 I
0 2 s 77 A R TKORIAR B 15

2 AR5

2.1 ki SSRs H BT E KB K 43 7 LL 61
Mok A B TR EST FK fhi B st 4l b g 5 423
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AR 179 502 &y A v, gy il A R E 9 488 AN
3557 4~ SSR i 5., 3L 13 045 4, SSR M B 1 45 %
A3 g 174,96 Y0 Al 1. 98 %, F-#4 0. 32 kb Al 13. 87
kb i Bl —4> SSR, K J&E=10 bp 1) SSR H BLA 4 53
B 3. 410 1 1. 98% ., H LR EST H SSR H 8
AR L K AN A SR 4L B0 v B AR R (R D)
# 2 WoR, 2% r) EST-SSR A1 4f 2~6 M1
MRS s, Hoh A 17 IR 5 & P o Ll B K 4
68.83%0(8 979 W) s H W& = B AT R N & SSR 11
28.69%0 (3 743 R s FLAZ YR I T 42 H B 1Y Lh 45 /b
FUA 46 AN, (4 34 SSR 1 0. 35 %6 5 3 128 Xof 19 A~ B340 g
SSR i s 1Y L 8 BE 1 I 8 EST $ids 5 SSR rh —
A2 R A0 DU A% R T o 19 EL BB B Kl 0 SR A 1
LA £ 14, 82 % 1 0. 25 % 5 T K Bl ML 41 SSR
19 = RS B BR T 7 0 L L s EST $idis
PE A2 13.7%.,0. 29 % F 1. 07 % (3 2),
2.2 JK@H#) EST-SSR R ES ETH AT
2.2.1 HEHEH EST-SSR M4iE  7ERIE T A0
J& EST-SSR fpaifHr, Mg ) 131 Fp 8 &2 £L oo (F
JETRAE B AN FT IR ) . Hrh R EE T
AR, = P S R R BT A A 18,44
F 1 SSR HEME

Table 1 Frequency of SSR
i HEER EST kg Rl
It“ EST of Transcriptome of
em Fraxinus F. mandshurica
SSR # %t Total number of SSR 9 488 3 557
SSR (¥ A o 41
Relative frequency of SSR/% 174. 96 1.58
KJE=10 bp SSR 4 185 3 557

No. of SSR with length=>10 bp/ %

KJE=>10 bp SSR AR I %
Relative frequency of SSR with length 3.41 1.98
=10 bp/ %

20 f1 45 F, ZHAFIRFEIC(AG/CDHn R £
(3 458Y0) , i A% IR & 19 50. 01 %, H ik 43 il
F(AC/GTHn(24. 47%) FI(AT/AT)n(24. 23%)
(CG/CGHn WAL (89 WO (1.29%) . = #% ¥
R (AAG/TTC n B E: £ (491 ) - 5 = 4%
TR R 20. 73% ., (ACC/GGT) n Fl (AGG/
CCTOn BRI A WAL . 0 = H R E R 1
9.29% (220 YO FN 6.46% (153 W) . VU T BRI 0
FCAAAT/TTTA)n I B £, 5 U R 3 T
9 16. 15% (21 %O, H k& (AAAG/TTTC)n f
(AATA/TAT D n, 28 5 U RELM12.31%
(16 YOM7.69% (10 &), TLBFFRREZILCH B
PR AR R 26 4. R H] 50 NSk
TR, BB £ 1 & (AAAAAT/ATTTTT)n
TR/ O

Mz b8 EST-SSR L N £ 5,
(AG/CTOn I £ . 4 8 SSR (1 36. 45% ; 1
WAy & (AC/GT) n (17. 83%) 1 (AT/AT) n
(17.65%) 1M = . PU . T A1 75 A% F B8 76 & SSR 1 fi
7 L BIERAR /)N
2.2.2 Kpn#IEER A S EST-SSR B451E 7Rk
TK MWL 4% SSR Jp 51 rh LS ] 102 Ff E
52T (G5 JEH AL HAM T ER O (& D, Hor T
HRELILITH 4 Fp, = U BRI RERE R
JCAr A 10,1318 Fl 57 Fh, R T (AG/
CDHn H Bl £ (1 554 WO 5 R E &M
75.25 %  HIR A E (AC/GT)O)n(16. 71 %) FI(AT/
AT)n (7. 51%), (CG/CG) n 3 & (11 %)
(0.53%), ZHHIRILTTH (AAG/CTT)n H i
212 5O, =B RER M 29. 96%, (ACC/
GG nAl (AGC/CTG) n i Bl 1) 41 56 A1 558 &5 - 43 A

&2 Kpni SSRs KA 4 1 bk 6
Table 2 Repeat types and percentage of SSRs of F. mandshurica

i 4% H B8R 4 SSR iy L)

&7 i SSR H )

i f a0 ¥ i K ¥R
Rﬁﬂnj\li 87’&/1’?‘ éyi;n Proportion by E{fﬁ‘lj‘lj{f‘ﬁ Proportion by
epeat type source ou each source/ % otat io. total SSR/ %
CREH R ESTs from NCBI 6914 72.87 3 979 68. 83
Two nts Transcriptome of F. mandshurica 2 065 58. 05 o .
AR ESTs from NCBI 2 368 24. 96 5 743 28. 69
Three nts Transcriptome of F. mandshurica 1375 38.66 : .
VU R ESTs from NCBI 130 1.37 170 1.30
Four nts Transcriptome of F. mandshurica 40 1.12 :
H A FH R ESTs from NCBI 26 0. 27 16 0.35
Five nts Transcriptome of F. mandshurica 20 0.56 -0
N R ESTs from NCBI 50 0.53 107 0.82
Six nts Transcriptome of F. mandshurica 57 1. 60 :

B Total 13 045
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HEEIRESE M 19, 71% (271 W) fl 11, 64%
(160 ¥ o MU RIS AZ AT R B #10 be e (R 2
AETREREE .

A DL E g3 gL B AR T 81Ok I3 b EST-SSR
MORFPEAA T B SSR 7 S 2 KM EH A E
PIZRATIR b 25, = U RIS 1 R 7E B SSR
T BB AR N . B R EE T (AG/CT)n
PR Fc 2 (5 012 YD), (5 44 SSR f4 38. 42 %, Howk 4y
A& CAC/GT)n (2 037 ) M (AT/AT)n(1 830
W, ZHFRIEITTT. (AAG/CTDn M £
(903 ), (5 % SSR 1y 6. 92%., VU B @
(AAAT/ATTDni BE B 2, 4 A SSRAYO0. 23 %,
FAH R (AAAAG/TTTTO n N 2, 15 2
SSR 1 0.09% , NEETFER I IRECA 2 (H A
FEE D,

2.3 k@ H) EST-SSR 5| ¥ 7% 1% & K2 A
2.3.1 k@it DNAREE#&N RH CTAB &%
FEBOK g it e i DNAL ] RnaseA J8 46 J5 75
1.0 6 B B A S v v RS I L 52 4 1 L DI 2 T
F i DNA Z i i, SR L8 T 1A Ko T
P T . Z 5 28 A0 43 0 O B o A i G ok
BAEM Ao/ Aoso T 18 FF LI EEK .
2.3.2 EST-SSR 5| ¥ —#Fik 435I LLK i #)
W B DNA AR Al it S B4R 6 B39 232 X% SSR 5]
P47 PCR ¢4, 45 £ 7R 208 (89. 66 %6) X 5] 9
AFA Ry g, Horh 158 X (68. 10%0) 51 ¥ 75 M 1
DNA H1 62 5. A 20 X599 8 R BoRTE H W
OV L 5 74 XF (31, 90 Y0) 51 W 7E M i DNA Hh g
225 A 2T X By 0 v B A e KN E
. TE2 AR LI kA SRS YA
AT XS TEK MM MEE DNA rhA7 22 5 Hod Ay 23 XY
W e 2% S e BT T00E /N H B 2551 . A 20 X
e 225 BT IR Bk B (GR3) 55k Ak i Ml

Fesk Ly 127 XF 51 ¥ A 27 X AR K i e
DNA wfy 22 5, Hoh A 4 X8 51 4 i bl 22 53 - BeAs
B UE RN H 2505 AT X510 A 2E S 2
WANT BB R B A 16 X551 4 B MEMEZE 5 i BeR T
Fg ol (R 4. TEMEREA 28 5 Be iy 74 X519
A 30 Xt 5 Wy REAE MEA ) DNA Ry 38 th i B, A
RETEHER DNA Ry 37 H B A7 44 X 5| 978 M 119
DNA HORREY 3 A B 7EHER DNA A REY™HE 1
FrBe. 7R 3 A HETk BTN, 21 S5 834 dKkaED
120551 4 (9 109K 3H ) 7 ME #E DNA 1 GE 4 14
HHUE /NI H 2R . 23 5 511 (7.8 YKGED 7E M
HE P AN T H B R B TR 3L B HT Sk

5021
40
El
g2 30
H 2
%%EZO _ 1830
2R
B L0 l l
in &
i . ] | B
&

Bl 1 sk lidr SSR 43 i 4Pk
B b5 1 B 2 7m 45 28R IR 3 T H B U B
1 Distribution characteristics of SSR in F. mandshurica

Digits above the columns represent the frequencies

& 2 DNA $2Hu4k
Fig. 2 DNA electrophosis

®3 BUJE EST-SSRs 5| M fF i 45 R

Table 3  Results of EST-SSRs primer screening in Fraxinus
PCR f B2k ElR/E R B Hal
PCR product type Primer Count Proportion/ %
=18 I 2
@iﬁ%ﬂﬁﬂfiﬁ%nhm expected length 8,11,17,18,19,20,21,22,34,35,99,100,102,103 14 13.33
W 25 5t o
With no difference 47 & B0 76 T 6 9,12,23,32,37,45,49, 62, 64,76,77,80,81,82, % e
between male With products, size beyond expected length 94,96,97,98,101,104 - '
and female 1.3.5.6.7.14.16.33.39.41.42,43,52.58,63.65
s . 20904041 . . 0 . L 204300 PRy
JoJr Bt No products 67,70.84,85,86,87.88,89 2z 22.86
— R BT E £.10,13,25,29,30,36,46,47,50,53 ) )
AT St of different products within expected lengths 3 159,68.60,71,72,73,74,78,9102,93,5,105 . 2190
between male %8B R TE 9.2,4,15,24,26,27,28,31,38,40,44 2 2 86
and female Sizes of different products beyond expected lengths 2 :48,51,54,55,56,57,60,61,66,75,79,83,90 :
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35 %

FRR .73 S5 #(1.2.3.4 JKiE) I 74 554 (7.8
VKGED 7EMERT DNA g™ 38 3 45 4 B K/ H 1
Zol M 7EHMERE DNA Hhi A 3 i 2% 575 5519
(9.10,11,12 JKED) fEMER DNA thy 3%t H 19 Fr
BOR BE/NI A5 S A HERS o A 9738 245 .

2.3.3 EST-SSRS|¥E ZRIHIE IG5 —Feimik
TR 25 ST A I AR T AR AR R L A
153 0 ABERER 15 4> FL bk DNA SH BN, 9731 45
R 7R R A KM HNEE sy 19 156 551 PfE K
Mt e 15 DBk A 2Z 5. B 4.A Rk HE
FHt g EST 1Y 44 F1 26 5514, 0] LLA& H 7 M A (7]
WAV 2Z 5, K 4,8 2k B4 56 S5 Y8
I3 E5 3 TE 40~80 bp AbFEMRS DNA i34 i/ 1
H W40 0 2 28 1 B, i e DNA b #3580 X
FER AR 45, B 4,C 32 19 S5 ¥R 1 1 4%
JQNET Sk R TEMERS DNA 4™ 15 45 A F0E K
/NI E %A TR DNA i 5CA 538 R AR R

INB) SRR

2.3.4 EST-SSR 7E/KBAMPAR BRI R A #5258 — 50 0
TEAFFN 19 5 F0 56 S5 P H T 200 BRLAE K il
A0 ) A 25 S5 A3 B b .56 S 51T AE 100 Bk MEA A
18 #RAE 80 bp AL 14 i Fr B, 82 BRI AT ¥4 H i B
(K 5,A), 22578 82.00% ; ££ 100 BRI P A 3
WRTE 80 bp Ab¥A R B, 97 ¥RA R B i H 3 i B
LMY A B (K 5.B), 2R F R 97.00%.,
1,56 S 51 WI7E 200 HR K A0 150 AF e R AR e o A 22
SR 89.50%,

19 S5 ¥7E 100 BRME thF 38 BRAE 300~500
bp Z A4 38 0 R B, Gl 6 #7 Sk s, 62 BRI -
BB 22 R JE38. 00 % s FE100RRHER A 91
BRTE 300~400 bp Z [ 3&A Y 15 v Be. 9 B4
B 25 50 91,0000, 19 55 W17E 200 #RoK il
A9 SR v M I 25 S R 02 64,50 %0

* 4 H R EST-SSRs 3| iF ik 45 R
Table 4 Results of EST-SSRs primer screening in transcriptome
PCR fr BT EIE/ETRES Ko HArH
PCR product type Primer Count Proportion/ %
WA 2% - 1-9,11-14,16,18,20-29, 31, 33-34, 36-
With no difference @iﬁﬂgf Et E'(JH‘EUE‘E] 40,42-55,57-68,72-82,84,86,88-91, 100 7874
between male ! tpg°1ucfg stze within 93,96-105,107-110,112-113,115,117, :
and female expected teng 119,121,123,126-127
ER T BAEHNFEBIEE
Size of different products 217,071,%95,8125 4 3.15
within expected lengths
WIEGER — np R HREEE  ERKEAT AR
With difference . . - . :92 -
[l Sizes of different products ~ Sizes of different products 7 5.51
between male bevond d lenath 1 h d lenath % :30,41,56,69,87,94
and female eyond expected lengths ess than expected lengths
L S
%ifiﬁigﬁiiiiﬁ?fiéaﬁiq big- o ¢19:15.32,70.83,85.111 16 12, 60
) i % :10,35,106,114,116,118,120,122,124 :
ger than expected lengths
16 21 22 23 20 11 14 73 76 74 75 77
M 1 3 6 7 8 9 10 11 12 13 14 M 1 2 3 4 5 6 7 8 91011 12 13 14
400 bp
300 bp
299 ke
140 bp
120 bp
100 bp
80 bp
60 bp
40 bp
20 bp

K3 B4 51 i e 45 R
AL MEHERH 22 25 R B MEMER 22 F A5 R M. 4 F o 1.3.5.7.9. 11,13 Ykl Jy MR
DNA J 12k B 2 4 .6.8.,10,12.,14 JKi& N HER DNA §- 145 51

Fig. 3 Primers screening for EST-SSR analysis

A was the amplifications with no differences between male and female; B was the amplifications with differences between males and

females; M. Marker;Land 1,3,5,7,9,11,13 with the DNA from females;Lane 2,4,6,8,10,12,14 with the DNA from males
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S o4 ) e

M 44 44 44 44 44 44 26 26 26 26 26 26

d 2

M 56 56 56 56 56 56 56 56 56 56 56 56

4§§ Ep_’
100 bp—p
80 bp—p
60 bp—p

40bp—p

2 $

M 19 19 19 19 19 19 19 19 19 19 19

&4 5 R 1 W O it
$.ME; DL MR
Fig. 4 Results of primer screening in the second round

2. Female; 3 . Male; The same as below

3 Wik

SSR AMUG3 A T A A B R 41 b A 46 Gt A X AN
gt X, W) Z F£4EF EST ¥4 . EST J341
TF &) EST-SSR #ric 51& 50 iy HE 20 SSR pric 4
FL A AR Z 4 5, . EST-SSR 47 ic 76 4 Ff ) B A 5
T 38R ARG R SR L R T R L 8 AT S s A
X2 5 HIF ik AR A AR H
EST-SSR CAERAEM AARAAE Y b T Z 0 . Sil-
fverberg-Dilworth 2P F] A 148 H3E 3 SSR 5|y
(A8 314 EST-SSR) 184~ B 21 Y 3 T L B4 FI Rk

Bl 5 56 55| 4y 4 5 A8 o)
Fig. 5 Results of primer 56

e b

M 19 19 19 19 19 19 19 19 19 19 19 19 19 19

bp
bp

i

60 bp —p

40bp —p

20bp —p

6 19 55| e Ak 4 0 A8 4 18
Fig. 6 Results of primer 19
ALK SSR A 44 & 1 52 4 8t % &3 L ix 28 SSR
PRt R 225 SRS 7 168 A7 s, i F EST-
SSR 32 J7 51 75 4 Fh 22 (8] e B2 PR ¥ o PR W] DL AE —
W JF & EST-SSR W H T 5 B 2% % 1 ) #
. Vendramin 257 Bk (P. persica) iy i 5 fz rp
FA&T 21 X EST-SSR 5147, H 22 4~#k DNA i
18 X5 | Wy S RE A R 3G R TRl i X 18 &
S AEZE TR (Prunus) () 6 AL EAHY 1 ¥15 1 H
THU AR UL EST-SSR 7E 2 & L & fh A ¥ 2
i) B A % . AR AE 105 X [ 8
EST-SSR 5| ) 1 127 XF 7K i ) 5% 5k 41 SSR 5] 9
tL el 81 FN 127 X5 MrREA ALY 1S L B EST-
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SSR 7 35 25 5k 28 Sk ) Fi 22 (6] 8945 S5 A 4 FH 1

SO EST-SSR W TAE Y b By 25 — 20
R ZIE T X EST Jp 4t SSR A A5 1 43 A1 & 51 )
Beit. XPE v 4 ] SSRSCAN B4 % /)N 22 Fil
1) 3264 %% EST [P 5 #F17 SSR fif s 5 $£ . 75 3] 108
A SSR ARG IF A, i 64 Xt 5| 4 i vk 15 F
AL XFRETE/INZZ R rb 3 4R L 36 X B AR Y 1
2 M4 . Chabane 251 %1 T 48 X K # 1
EST-SSR 5[4, 3 W o 0 %t 15 Xt 51 1 78 K 22
REA 2 19 . 75 EST-SSR BF5E . 22 mi 25000 %} Ji
M sk 4T SSR AL i 43 I3t T 100 X EST-
SSR 5149y, i v 17 X% 51 7 I A b e AT AL 1 .
AL T 232 X514, ik B 208 X 5| P 7E
K A A ALY A T4 X B WA K A
It DNA hAEfE22 5 A 51910 31,90 %,

B 5 A 400 ik TR 4 2 5 ) B 3 TR A2 0 R G %
FF ST TR A - KA AR 4 36 R B 0 e 7= A T K i
1 EST J¥ 51, I 1A% B0 A% R A L5040 e v, IR it 22
#E— 5 F ] EST Jp o0 f5 5. HhZ — 5t & 2 Xt
EST-SSR W 51 ¥ it 47 JF K . 25 18 %2 200 %) ok
NCBI 1 5 P4 AR e EST %4l 2 i) EST ) %)
HEAT AR BT, 2L M55 3] 566 4~ SSR 7 a5, T 3. 96 kb
HIL—A SSR i . 7EKIEM A = A2 EST J¥ 31
4749, 8 kb B 1 4> SSR i/ & . ZE R EST 551
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