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ETF 37 8 (Xanthoceras sorbifolium Bunge.) £ [X|2H SSR #Ric Y
H & KR ¥ I8IE
Rakak ' g T R AR L BKevk ' E5R | BFAH T R
(1 B ML K2 w7 B B E B Hhty, FRE, 210037; 2 IHRIRARNIT KA BRA F], Y5, 262100)

W OE. () T 308 R RE4UE BT R CE R SSR AR,  Jysr e Fp 5 % % e Fas % &1 by 7 29 et
[07i5) DO RIER AU #4108, 20 SR Krait. Primer #02FEE 4k SSR A7 »5 R0t SSR 514, FFIA 195 HEkE ke
R ORI RAT YIS IR A 2 A k. (45 R]) g5 nTan, SOERAHFA LK 477 586 502 bp, FEAFTE 253 336 4>
SSR iz g%, PR 1 870 bp HIL— SSR fiifl, GC &N 34.96%; ARGLEE EF) SSR fr = AR, HAr, SSR fif
REUERZIR 1 S0k,  SSR A AR I 15 S Ytafk, SSR A AU FKE N 18.92 bp, HEL HIGH R
HIR BN H R FUR 2 TR . SSR A S B R A B R TE 4~13 KB RJEHN, HIF—HE KM, SRR,
SSR A7 5 Y IR AT BRARG o SCRE B LR ZH Fh SE A7 /E 268 it SSR HE A3, AT LT R H AT RO I G N . BRI
ZEER. SERER. WERER. BT SETRNEZ RO, BIRZH02 AT, AT/AT, AAG/TTC, AAAT
/TTTA, AAAAT/TTTTA Ffl AAAACG/TTTTCG, ErrtiBlEM A/T fmiFik. BIAAFM SSR EEHITHFFIKER A
6], {HH R SSR HE HITHIFFHEFERIIGIN, 1 SSR AL AEus D . #t—BFIH 6 1 AFEFIE ST a X7
ST 2R T, 155 30 XFALHHEMT . ZBMEIFR SSR 5. [4516) SCE B3 A4 SSR A7 5 B 5 v (1) H B AR A
SIATEE, HETCRBAE S KON B, A ZAMERERE, o LT BRI S 8 F K .

KA SOE R (Xanthoceras sorbifolium Bunge.); FER4; SSR; Arid R

Development and Preliminary Verification of SSR Markers Based on the Genome
of Xanthoceras sorbifolium Bunge
Abstract: [Objective] To develop SSR markers based on the whole genome information of Xanthoceras sorbifolium a
nd to lay the foundation for the identification of germplasm resources and the construction of a genetic map of X. sorbifo
lium. [Methods] Using the genome of X sorbifolium as analysis material, SSR loci were searched and SSR primers were
designed using Krait and Primer software, and 1% agarose gel and polyethylene-propylene gel were used for preliminary s
creening and polymorphism screening. [Results] The results showed that the whole genome of X. sorbifolium was 477 586
502 bp in length, and there were 253 336 SSR loci, with an average of one SSR per 1 870 bp. The GC content was 3
4.96%. The number of SSR loci on different chromosomes was different. The number of SSR loci on chromosome 1 was
the most, and the number of SSR loci on chromosome 15 was the least. The average length of the SSR locus was 18.92
bp, and the number of single nucleotide to hexanucleotide in the repeating unit showed a decreasing trend. The number of
repetitions of SSR loci mainly ranged from 4 to 13 times, and the frequency of SSR loci decreased with the increase in
the number of repetitions in the same repeat type. A total of 268 SSR repeat categories were found in the X. sorbifolium
genome, and the types of repeat motifs increased with the number of repeats. In single nucleotide, dinucleotide, trinucleoti
de, tetranucleotide, pentanucleotide, and hexanucleotide repeating units, A/T, AT/AT, AAG/TTC, AAAT/TTTA, AAAAT/TTT
TA, AAAACG/TTTTCG, which appeared the most times, exhibiting obvious A/T preference. The sequence lengths of diffe
rent SSR repeat units were different, whereas they all showed a trend that the number of SSR sites decreased with the in
crease in length. The diversity analysis of the primers to be tested was further conducted with 6 different provenances of
X sorbifolium, and 30 pairs of SSR primers with clear bands and good polymorphism were obtained. [Conclusion] The S
SR loci of the genome of X sorbifolium have a high frequency of occurrence and distribution density, relatively high mot
if type and the number of repeats, and have the potential for high polymorphism, which can be designed and developed
with purposeful primers.
Keywords: Xanthoceras sorbifolium Bunge; Genome; SSR; Mark development

it B R TC BB T Fl(Sapindaceae) i B J& (Xanthoceras Bunge), s&—FhVgHEEARB/NTRA, ] DLk
FRASOEAL . SO REEFEGEE S, 2011), FESMAETEIL T #E L EmX . SO RN T 5, 2%, 5%
WA, FhFEmE s, R E N EE S AN MR BUE R — HRAREERNEN. EE. WHE
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SENE, RPEEZENSFHRNM . —(EE, 2021). B, XT308ROREZEF TREFER(EG B
£, 2007), SO SR B (FLAEESE, 201105 T7 10, A 90 eE ST 9% I 48 E ) HE E D .

S FhRidsg — Mg AdsId, & LAMRIRIE AL Y5 A A% 5 R Y 21048 S ARl , DA B it DNA
KPR AL 2 5P, SSR (Simple sequence sepeat)se 15 {7 H B & 7 FAric, &bk 1~6 MEZFIRNEE L
W) B E B A (B8 0545, 2019). SSR FRiCH IR ML, REKE, 7 THSFAEY)
bRl s R SRR R m R TR —, BAILERM, REFHIMEMNS Z &M (Wang et al,
2019). JTRZ N TR B ALK PR RS E . AR 2RI 2 AN USRI EE, 2019), & H AT
WA TR AR Z —. HET, SSR 43 FAnid CAE S A (Pinus massoniana) (MRS, 2017). LLPELE
(Cerasus serrulata) (PFW515E, 2018)5E MM B P EVFZ MW FL, FEEPAERBIE M. Pl SRR
ST, FREUS T e R

KA FEET SOE R A FE R AE B, #2498 H SSR AL s, /M A A G A b SSR A7 £ 73 AT A5 20 S A,
FHI R BA ZAMER SSR Anic, VIR G 2LFAT SOe R AL Z 0 A FhiT B4 e it B 1
SR EERREAL, BRI AR i S AR 5T SR AT A IR H

1 MBS 771%

1.1 R #H

AHEFURT AR 2020 2 RAEH) 6 ASASEFIER [E— & & N SOE R o 2 B, i
T-80 °C HURIRIKFEORAE, MAE 2GR 1o

1.2 DNA EH

WOt St SR A IR0 ik R, ‘24 BURE YY) DNA /NS5 G SO I LA PRt
HARA RIS RIEEHF4 DNA, EFRE T SOEHR DNA JG, R 1% 09 B AR e RO b R, fE
JE A4 G IERE T DNA KR EE S 4l AT €, 18 & R 47 (1) DNA fR47T-20 °C IKFE4&H

£ 1 6 P ARISCGER A% S FoRIE

Tab. 1 Numbers and sources of 6 different varieties

> PRV
Number Source
1 W5 R T

Chifeng City, Inner Mongolia Province
2 G| =y R R}

Zhangjiakou City, Hebei Province
3 HR AR

Zhangye City, Gansu Province
4 L AT

Chaoyang City, Liaoning Province
5 T AR T

Haidong City, Qinghai Province
6 ZRURMERTH

Huainan City, Anhui Province

1.3 SSR 3|¥i&it
AW CASC e IR A /A4 k), FIFH Krait S0PF 23R SSR A7 4. B 4RARE: HAZH IR 2SR
SSR E & HICHI D E B IRE D B E A 12 R 6 IR SR 4R 4R 41K, AR R A BE A

100 bp.

1.4 SSR 5|¥0FiE R 7S 1440

SFBETE ) SSR B Wk AT 2 BRI, LICE i DNA AR, ] 2xTaq Master Mix( 7 50 i e
AR IR A F) 34T PCRY 1Y, PCR ¥ IEHFEF H: 95 °C T4 3min, 95 °C &% 10s, HMES
6 °C 10s, 72 °C %EfH1 30 s (35 MEH), 72 °C ZE{# 5 min.

2 545 550

2.1 XEREFHEAPETLXBSHIFE

2062



)\ Jm B AR & LB

AHIF FENG S RFE R LA ) SSR A7 S BE T i . I AT A, SOR R AR 4K 477 586 502
bp, LA 253 336 4~ SSR i i, “FH%E 1 870 bp HIL—A SSR £ 41, GC & &N 34.96%, SSR {7 fift)
SPIKER 18.92 bp (K 2). 1~6 NMEZEHRMIA FUEMAEE, BT, TR, =& ER. WURER.
HERR . AR SFES SICEE 2508 106 450, 91 915, 38 912, 11 030, 3 421, 1 608, 4
A R EE BITHER 42.02%, 36.28%, 15.36%, 4.35%, 1.35%, 0.63% (& 3).

2 R R FH SSR AL 0 AT

Tab. 2 SSR site distribution characteristics

r SRR &

Site characteristics Number

FE K 2H 77152 K (bp) 477 586 502
Total length of genome sequence (bp)

SSR 7 ik 253 336
Number of SSR sites

SSRs K (bp) 18.92

The average length of SSRs (bp)

GC % (%) 34.96

GC content (%)

® 3 R REFAPARERATTRHE, HHARPSRE

Tab. 3 The number, proportion and average length of different repeating units

AR = H 57 H(%) S84 (bp)
Nucleotide type Number Percentage (%) Average length (bp)
ARG TR 106 450 42.02 15.14
Mono-nucleotide

T ER 91 915 36.28 23.14
Di-nucleotide

= ER 38 912 15.36 19.29
Tri-nucleotide

PUAZETR 11 030 4,35 17.19
Tetra-nucleotide

AL 3 421 1.35 20.96
Penta-nucleotide

YAy R 1 608 0.63 25.65

Hexa-nucleotide

2.2 FEIFEE SSR A DHT

ANF ek B SSR AL BEANFE, 1-15 54k EfY) SSR £z 55 22 803, 19 231, 20 05
5. 18 473. 17 444, 18 424. 16 325. 17 729. 15 191. 15 336. 16 287. 14 928. 15 613, 13 183, 1
2 3144, WAL, 1S AR BRI R £, S SSR A AT 9.00%, 15 5 AR, X 4.
86% (K 1),

u B H® Mono-nucleotide ® ¥ Dinucleotide " =HHE Tri-nucleotide
25000 - VU8 Tetra-nucleotide = 7B Penta-nucleotide uAEHE Hexa-nucleotide

20000

ites

15000 -

10000 -

SSRAZ A H
Number of SSR s

174
=3
=)
=]

Chrl Chr2 Chr3 Chr4 Chr5 Chré Chr7 Chr8 Chr9 Chr10 Chril  Chrl2 Chrl3 Chrl4 Chrils

Jetoth

Chromosomes

K1 AN Hetfd SSR AL s AT

Fig. 1 Distribution of SSR site in different chromosomes
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SSR 7 5 05 e (AR I K B M o, I S e AR K B 5 SSR A A B AT — e R RN 0 (B 2),
Al LA R]— ek R EA R y= 1 705.3x + 3E + 06, FHE REOAF T 091, UG AAKES SSR
PLEBIPN A RO, —F Z G ELMERR, SERMOTE S RMAMFET S, 2020).

45000000 -

2 y=1705.3x + 3E+06

2

__ £ 40000000 A R*=091 °
i © 35000000 -
N
& o i
a & 30000000
2 =
)N o

& 25000000 -

© ®

zmmmo T T L] T T L] 1
10000 12000 14000 16000 18000 20000 22000 24000

SSRAV. 1 %7
Number of SSR sites

B 2 Yefefi K S SSR A H— Jolal A7 2
Fig. 2 One element regression equation of chromosome length and SSR locus

2.3 XEREMFELE SSR EE H TN HIFE

FESC T SR R 3t % e 268 Bl SSR A 2K, HE F o PSR & & OB g n . Hoep, A%
TR EEFTCAAEWMN, AT HEERTHARZH, HPZETIREZIAM 98.03%,  SSR S E 41.
19%; £ - EHERELI T, HIIRERZ 12 AT/AT, 3t 64 759 4, 5 R HREE KA 70.46%,
5 SSR AL 25.56%, FLikJE AG/CT, £ 19 873 /N, 5 SSR =11 7.84%, #/bIFZ& CG/CG, 1Y 62
A, b SSR SHN 0.02%: E=ERESETY, HMXERZ K2 AAGTTC, H=EREE K
] 61.29%, 5 SSR SH 9.41%, HIMKIKIE AAT/TTA, ATC/TGA, AAC/TTG, 435l SSR &% 3.5
5%, 0.81%, 0.47%; fEVURZEIRE SHIud, HIME R AAAT/TTTA, 35 9154, VU EHRK
HT RN 53.63%, 1 SSR EELN] 2.33%, HIXMKIKIE AAAG/TTTC, AATT/TTAA, 4% di SSR 4T
0.65%, 0.56%; fETZHIREL LY, HIMMERSFZ AAAAT/TTTTA, 1 1774, S HEERE
BRI 34.41%, 5 SSR SEH 0.46%, HUE AAAAG/TTTTC, 3t 484 /N, 5 SSR &5 0.19%; ¢
AEHBRE SRS, BRI E AAAACG/TTTTCG, 3t 255 4N, (5 T k% HF R 5 2 255011 15.86%,
5 SSR A HLT 0.10%, HIKJE AAAAAT/TTTTTA, 3£ 220 4>, (5 SSR &40 0.09%, HAHEE o
BRI BARER 4).

4 CERERE AT SSR EE HITHI S RHE

Tab. 4 Distribution characteristics of some SSR repeat units

[y ie st HEHT #H EE 1511(%)
Nucleotide type Repeats motif Number Percentage (%)
EX A AT 104 358 41.19
Mono-nucleotide CIG 2 092 0.83
— B AT/AT 64 759 25.56
Di-nucleotide ACIGT 7 221 2.85
AG/CT 19 873 7.84
CGICG 62 0.02
= AAT/TTA 8 982 3.55
Tri-nucleotide AACITTG 1 189 0.47
AAG/TTC 23 849 9.41
ATC/TGA 2 061 0.81
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HiAh 2 831 111
Others

VUK AAATI/TTTA 5 915 2.33

Tetra-nucleotide AAAC/TTTG 337 0.13
AAAG/TTTC 1 653 0.65
HiAh 3 125 1.23
Others

R AAAATITTTTA 1177 0.46

Penta-nucleotide AAAACITTTTG 129 0.05
AAAAG/TTTTC 484 0.19
HAh 1 631 0.64
Others

N AAAAAT/TTTTTA 220 0.09

Hexa-nucleotide AAAACG/TTTTCG 255 0.10
b 1133 0.44
Others

2.4 EREFEE SSR U EHBRSH

3 3 6 SR S DR LK S R TR 1) R KBS T A, SSR A I E R IRECK Z R LE 4~13
WHESJEE PN, SSR MLt 164 559 4>, & SSR EAK 64.96%, i, 5 SSR A S HHREZ IR 12 K
HE, 3£29 860 1, ikt SSR A7 AELM 11.79%, Hiks2 6 IREEM 13 IREE, 2N 26 874 F121 72
54, U SSR A7 AL 10.61%. 8.58%. fERTA ER XA, TR 12 KEENHERZ QS5 646
D) ZRERN S IREERZ(18 621 ). NGt d, vTUEH, X TE—HEEHKM, SSRALLME
HIREGERZ , SSR 7 1 F > (3R 5).
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£ 5 SSR AL EMEE R 547
Tab. 5 Number and distribution of SSR sites

R R HLIREL
Nucleotide type Repeat number

4 5 6 7 8 9 10 11 12 13 >13

AL TR — — — — — — — — 25 646 18 2 62 5
Mono-nucleotide 80 24

T E R — — 17 2 12 299 10 463 8 427 6 337 4 84 3 785 318 25 3
Di-nucleotide 7 0 6 01

=R ERR — 18 621 9 07 4 428 2 365 1 314 900 577 425 257 950
Tri-nucleotide 5

VO k% R 8 59 1 887 390 95 30 17 4 3 4 1 2
Tetra-nucleotide 6

T 2 88 438 77 16 3 1 - - - - —
Penta-nucleotide 6

SR 128 242 55 18 4 1 1 _ _ 1 _
Hexa-nucleotide 6

&it 12 7 21 188 26 8 16 856 12 865 9 760 7 242 5 42 29 860 21 7 88 7
Total 68 74 0 25 77
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2.5 XEREFBAHARE SSR EE BT FFH BRI S FR4HIE
JUE S R A A F 9SSR H TP I EHRA B AN, (HA235 R R SSR HE BT T
FIKSESE I, 1M SSR A7 s B/ iath . AL R H R BT T 81K B AR R B K (12~196 bp), FLHr
SRR B KB N(AT/AT), 51, KR 25.47, FIK ER/NIFSIN(CG/ICG), 3, KEHN 13.8
7. BAZIT R H A BT K AR AR 12~106 bp, H(A/T) o FEFIRES KN 15.16, (C/G) o F

FIF R 22.58 (K 3).
R

Mono-nucleotide

30000

25000

w2

20000

< 15000
5

£ 10000
“ 5000

0+

ZEHE

Di-nucleotide

20000

15000

10000

SSRE it
Number of S5Rs

5000

0+

3500
3000
2500
2000

1500

SSRE(HE
Number of SSRs

1000

500

20 25 30 35 40
{1 (bp)
Length(bp)

200

0+

6 18 20 22 24

26 28 30 32
K% (bp)
Length(bp)

VY H R

Tetra-nucleotide

34 36 38 40 42 44 46 48 50

)00
P
e 15000
-
ﬁ S 10000
Z= 000
LI e e s T ST 0
12 14 16 18 20 22 24 26 28 30 32 34 >35 14
)% (bp)
Length(bp)
ZHHR
Tri-nucleotide 10000
9000
= 8000
& 7000
i[‘: 6000
9; S 5000
m_ig 1000
S 3000
Z 2000
1000
T T T T T T T T T T v : ) 0
15 18 21 24 27 30 33 36 39 42 45 48 51 16
I (bp)
Length{bp)
hEHR
Penta-nucleotide
1400
1200
P
§|mm
= v
&S 800
2 E 600
v =
75 400

20

24

28 3 36 40 14 48
[ (bp)
Length(bp)

AEHRE

Hexa-nucleotide

Kl 3 ANJF] SSR HA HLITHIFF A L
Fig. 3 Sequence length of different SSR repeat units
2.6 XEREFELH SSR FRICHZ M

FT S R IR SSR FFAIME R, fERRSR A R EREHLPRGE 437 2 2R A SSR 7 53 12~18

30

11 (bp)
Length(bp)

A, HREHE 246 X519, FIA 6 A FIFPR ) SOk B ST RS, Gk H 30 XF (K 6)kATiE M, £
SHRL, wTHEE &SI, T RS0 R L 2 A (B 4).
# 6 30 %} SSR 3| WFFE

Tab. 6 SSR primer sequence information

— —

gl%%? R IE[f314(5-3) I3 14(5-3)
imer nu Repeat uni . . : "o

mber ¢ Forward primer (5-3) Reverse primer (5-3)
X_LG1-P (AT)10

2-03 TGCAATTGTGTCGGTAGTCC TGGAGTTGAGGTTGAAATCG
X_LG2-P (AT)2s

2-01 CCCGAGTTAGTCCTTTGTGC CCTGAGGTTCCCAATTTCTG
X_LG2-P (GTAT),

4-01 GGGCATGTGGCAATTAAGAT TGGTTTCTGGTTGCATGTGT
X_LG3-P (AT)2

2-02 TCGGTTGAACAATCAAGCAG GTCGCATCAAAACCAATTTC
X_LG3-P (TCCAA)s

5-02 TTCTACACCAAACAAGGGACAG TCCCTACAATTCGGAAGACC
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X_LG3-P (CACAA);

5-03 CATCCACTTGCAAAGACTCG CGGAAAGTTGCAGAGAAAGG
X_LG4-P (ATGAA TCAAACAGTTGGGACCCACS TCAGATTCATAGTCCGCTGTA

6-03 G) GC
X_LG5-P (CTDz

3-03 TGGCTTCTCTACAAGTTTCACATC CCTCCTTCTTCGTTGGTCTG
X_LG5-P (CTCC),

4-02 ATTGCCATCTGCTGGAGAAC AAACCAACCGAATTTCATGC
X_LG5-P (AGAAG)s

5-01 TTTCTGTTGGCCTGGAAAAG GAAGCAGAGCCCACGTCTAC
X_LG6-P (TAT)10

3-01 CAACAAAACCCGAAAACAAG CTTGGAGGGATTTGGACCTC

” X_LG7-P (TCT), CTCCTCOTCCCATGTTGEC e CAGTGTCTTTCTACTTGGTTTG

- X_LG7-P (TTC)s CATTCTTGTTGACGGAGGTTCE . TGAAAGAGCAAGACAGACTG
X_LG8-P (AT)1s

2-16 GGGCAGGAAACATCGATTAG TTTGATGGGGTGAGGAGTTC

tos X_LG8-P (TTC)s GCACCAGCCATGTCAAAAGG AACTGGCTACGTACACAACAATAAA
X_LG8-P (CATA), GCGTEGETTCTTTTTCCTGE CAAAACCACAATCATCACTTG

4-03 TTCC
X_LG9-P (AAG)s

3-01 TTCATGTTCCTCCCTCAACC CTGCAACTCCAGCAACTTCA
X_LG10- (AT)1s GCATGGAAAAGCTACATCAAA

P2-01 TGACTACCAGTTTTCAAGTGAGG c
X_LG10- (AT)1s GAATTTGAGAGAGATTTGAGA

P2-07 CGAAACATGGAACACTGGAA GACC
X_LG10- (AATT),

P4-01 GTTTAGGCTTGGGCGGTAAG TCCAATCCCAATTACGAAGT
X_LG11- (TC)1s

P2-01 GGCACAAGCCACAACTTCTC CGTGGCATGATGTGATTAGG
X_LG11- (AT)yy

P2-06 CCTCCAGAGATTGGCTCAAC GGCAACCCTTGCTATTCTTC
X_LG11- (CTGGG

P6-01 G); GTCGAGGTTGTGGGTTTCAT CGTTTCTCTTCCCTCACCAG
X_LG12- (TTA) GAGGTATATCATAAAAGACCGTTG

P3-01 CCATAAGGTGGGAGAAAGGT
X_LG12- (TGTA);

P4-01 TGAGGTCATCAACCACCAAG CCACCAGTACCCTTCCCTTT
X_LG12- (TTTTTC)s

P6-01 CAATGCAGTCCTCCATAACTTTC GGCTCCTGCCAAGGTTAGAC
X_LG13- (CTTGCT)

P6-01 5 TCATCACCACCATCATTTGC GCTCTGGCCTCTGTGTCTCT
X_LG14- (AT)2

P2-04 GGGAACAAGTCGCGATTAAG CAATTTGCTCCCTCCTTGAC
X_LG14- (TAA) 1

P3-01 GGCTAAAGACAATTACAGAAGTGC GGTTGGAGGTCGTAGGATCA
X_LG15- (AT)2

P2-01 CAACGGTTTAAGCTCCATGTC GGTGAAGGGGTATTGGAATTG
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1 2 3 4 5 6 1 2 3 4 5 6 1 2 3 4 5 6 1 2 3 4 5 6
A B C D
1 2 3 4 5 6 1 2 3 4 5 6 1 2 3 456 1 2 3 456

- . - ]
E F G

P 4 SO 8 X SSR SIMATE 6 f Mt BHIR ) 2 252
W FERREN L, 2, 3, 4,5, 6 (£ 5); Ar X LG3-P5-03; B: X _LG5-P4-02; C: X _LG4-P6-03; D: X LG5-P4-02; E:
X _LG7-P3-11; F: X LG8-P3-03; G: X _LG8-P4-03; H: X LG10-P4-01
Fig. 4 Polymorphism analysis of 8 pairs of SSR primers of Xanthoceras sorbifolium in 6 germplasm resources
Note: The sample numbers are 1, 2, 3, 4, 5, 6 (Table 5). A: X LG3-P5-03; B: X LG5-P4-02; C: X LG4-P6-03; D:
X _LG5-P4-02; E: X LG7-P3-11; F: X LG8-P3-03; G: X LG8-P4-03; H: X LG10-P4-01

H

3 PHig

Bi& DNA M7 LM KR, W (Populus) (Tuskan et al., 2006). M (Morus notabilis.) (He et
al., 2013)%5 1Rk 0 2 (1 HE P 25 DRI 4 56 RN 5 o 70 %o AL 470 2 DR 20 Bl P 0 O 23 A R g A7 1884 L 9 1 £
e, w7 LRI DNA 2> FARicsoAR, R AT CAAE LI fil b b AT RE A Rl R B2 98 (0 %6 2 5 4y PR, FLdb SS
R 73 PR AR E 280 LR SR AL B 2 (EREAI 7528, 2000). Shen Zhan(2017).
TRAEE(2019) 5 AL T BHA RN M SOGE KA 55, VP ik T RAZERGIY, AIERISGE R
BRI HA R G A4 1) SSR A0 AL AT 7307 o AW FL LISt SR A JE BRI AP 51 R i, %558 HY 253 336 4~ S
SR A7 g1, “FI4%F 1.87kb HIHL—/> SSR £/ £, SSR i fifim+-E, EEHIGMBEL, NEEIFE SSR AL
M S G B E T ARl . AE SO R IR 4 SSR A7 s, FURZTFRR B A Y SSR A A 5 AL SSR A7 AT
Ll dpe s, iR F 42.02%, M /SEZEHERER A SSR AL (5 &L SSR A A B Ll e 1%, 1% 0.63%, 1X 5 Hi%E
(Fragaria * ananassa Duch.) (W3LFE5E, 2020). A (Punica granatum) (JESCUSEE, 2019)5HE 2011 5L
SERARRL, B RH R TS, 201V HRES M =T RELNHER S N AL RAT, X
ARSI BT AR (1 R R 4 4 K 22 S BTl

SR RFE R A A PR 2R SSR A G, HAFN SSR B A HIn R ZE RO, @il a
HEATNAERGER, EREHR. BER. =&HR. WUZHFR. LEHR. SEHFRIXNFE
S, HMIRZ A A/T, AT/AT, AAG/TTC, AAAT/TTTA, AAAAT/TTTTA, AAAACG/TTTTC
G, RUMHAEMBEZ RO AT AN SEEE, XR5EAEYNF (Dactylis glomerata L.) (FZE5%, 2
1N EE RA, el =AMV TR, MFRFEENEZHILN CCG/CGG. AGAT/ATCT,
XATRE A T AR A E ARG 2 RIFE— B M ES . AWKV, SSR It E IS Z &M rid
IR 71 S IEA ) (Thao et al,, 2013). S A FIZH SSR A7 & (B R IR EL K ZEHTE 4~13 IRE V6]
W, HE S RE>12 ) SSR A3 140 362 1, i SSR S 55.41%, HHIL ] R SCE R BA Bl
2T R TT .

AW A R A TR R gL al, R DG B EHAR, Gt th SO SR LRI ZH SSR A7 st (KB
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HoE, EE RIS PAEME BAAEIE, T SSR ALSE BRI R R HE BN =M SSR 41
price A 6 40 SOE RAR B0 1 I 2 S ERET TR, RBLEA R 2k, R PREIE ) 514
HABRESAE, 5 5 BEAT SO R R S5 I 45 8 ik PO 1 38045 2 FEE A 45 B J A, T
BE SR R R BRI R S R

4. 25

SO SRR AL SSR A s BAT B (1 H BUSR A ) A 5 S5, Hon R AN EE B OB s, AT 235
PERITEERE . T BE R AP A1 BETHA I 30 X SSR SIE SO R ErTie B s 2 SMEE S =, b
FHE 7B TR SSR bric s B IR, 7Oy BT RHE YA R IR KT B R AE 2 R M A A2y 14
E MRS

Z % X Wk

B, FE i, IR &5 2020, B (Populus trichocarpa)d=3ER4 SSR A5 A i, 7T HEMI B Rh, 18(11): 3683-
3692.

(Cui Z, Zuo L H, Han K J, et al. 2020.Distribution rule of SSR loci in whole genome of Populus trichocarpa. Molecular Plant
Breeding, 18(11): 3683-3692. [in Chinese])

Thao D'V, Yamashita M, Watanabe A, et al. 2013.Development of tetranucleotide microsatellite markers in Pinus kesiya Royle ex
Gordon. Conservation Genetics Resources, 5(2): 405-407.
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