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Microsatellite Primer Screening and Population Genetic
Diversity of Bletilla striata (Thunb. ) Rchb. f.
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Abstract; Bletilla striata (Thunb. ) Rchb. f. is an endangered plant in China with important medicinal val-
ue. In this study. the genomic sequence library and microsatellite library of B. striata was set up based on
Illumina sequencing. SSR primers were designed and carried out to test their polymorphism with 80 indi-
viduals from 4 wild populations. Four related species of B. striata were used to investigated their cross-
taxa transferability. In addition, genetic diversity and genetic differentiation of the species were also inves-
tigated. The results showed that: (1) Microsatellite sequences were abundance in the genome of B. stria-
ta, 17 841 loci were detected in total. 100 pair of primers were designed, 20 of them performed high poly-
morphism after PCR and polyacrylamide gelelectrophoresis, the alleles ranged from 2 to 6 with average of
3. 85 per locus. The cross-taxa transferability was also examined in 4 related species, most of 20 loci were
proved amplifiable in these species. (2) The study revealed that the genetic diversity of B. striata was
high (N,=3.85, I=1.07, H=0.614 7), genetic differentiation was prominent among populations (G, =
0.43). The gene flow among populations was limited (N,,=0. 867 6), the adjacent populations performed
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tight genetic relationship as revealed by cluster analyses of populations. The reasons for genetic construc-

tion and conservational strategies of the species were also discussed in this study.

Key words: Bletilla striata (Thunb. ) Rchb. {. ; microsatellite; genetic diversity; population; primer screening
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Table 1 Detailed sample information of B. striata and B. striata closely related species populations
Yy B B R e gH ik FEARL
Population Sample location Longitude and latitude Altitude/m Sample size
LG [k P4 jd % Langao, Shaanxi 107°55" E,32°56' N 934~1171 20
ZB Bk P #H I Zhenba, Shaanxi 109°26" E,32°06" N 806~1197 20
% B. striata
HY pu Iy 5 Hanyuan, Sichuan 102°26" E,29°39" N 768~1547 20
YX i F¥% Yuxi, Yunnan 102°39" E,24°23' N 1426~2105 20
WAL M B. ochracea WD =R E Wuding, Yunnan 102°27" E,25°55' N 2019~2311 10
JNEFE B, formosana DL 7 # K PE Dali, Yunnan 100°49" E,25°48' N 1941~2367 10
£} B. sinensis Mz =M% H Mengzi, Yunnan 103°03" E,23°24' N 1704~1856 10
RS, sinensis LB Bk P B4 30 Liuba., Shaanxi 106°52" E.33°37" N 1561~1593 10
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HMERAH T T EF LTI Mg, &%,
BRNFA) 17 841 &, H T L A ¥ 5 L X, S i
— )P, L fasta kg S PRAE LS —SCF . LA Sci-
RoKo v3. 3 A4 b3k SCF, Ge it i TR A A
5 0 A 45 45 2 T O A0 VBSOS | LU 81 X J R T 47
LEFR .
2.2 MIESIYSEMESW

FIH POPGENE Version B4 X i & H 19 FH 5%
T T B R AT AR 5 A5 Z R PRS0 BT AR 3 T A
FEDREL DL SO 5% 2 G B R R e 5 B SR AR 2 381k
HE. M 2 N 3 ATHL 20 XY S g DR
I ARSI B 2~ 6 A AN S5 10 45 A R KRR SF- 2 S5 A
HHABEN 3.8 4, ZEUEGFEESTEUWE N
0.357 2~0.722 9, XLEMBETIYH H, 70.350 0
~0. 700 0, F {8 H 0. 485 6; H, H 0. 468 5~
0.765 3, FH{E K 0.618 5. FEHA S| 407 00 5
WHH H, BEKTF HY . s Ho M H.
18 BE WA A BER Z R AA AR 3 F B s RE v
2.3 BUEBEESHESNT

v Y 20 Xt R DR B I RE RS K T B 4 R
fn I DNACE 1) 5 53X 265 P4 16 7= i) 45 6 FE R 4 B
N 2~6 4 B A L E N 0,350 0~0. 700 0,1
YA BEEE N 0. 468 5~0. 765 3,3k AMOVA 43

Mrag it . G 0. 43, LA 570048 5ok H T Fp BE
WA 4300748 5ok [ F Bl RE (], FhRE L AEAE G B
Wit fE 534k . Mantel Test Kl 2558 (R HERH . H
H R 22 8] 1Y) 35 4% R 1 5 R 7 F e B PR G
I IE AR X R (5=0.294 3,P << 0.01),
2.4 EFSSRIFIZHREST

FHE A 47 2K 50 B i # UPGMA KR
(F 2) WoR 4 A R A TR e A% LA W] iy 2=
S MBI B A LG SR BE R ZB JE B R O R
LT YX EFEAAL 3 AN E B R AE, (H
HH GenAlEx 6. 3 B {F #E47 J& B FEA4H 1 43 B - 45 21
(Kl 3)5 UPGMA RE/Hrmgs R e —8.4 1
F R B A S e 5E 200 T .

x4 BHEEHE Neis BEES(F=/M)H

BEE—BE(L =MW
Tabled Nei's genetic distance(below diagonal)

and genetic identity(above diagonal)

JE R

Population LG B HY YX
LG * % X K 0.723 4 0.674 4 0.681 0
7B 0.323 8 * X K % 0.650 7 0.646 9
HY 0.393 9 0.429 7 * %% % 0.534 8
YX 0.384 1 0.4356 0.625 8 * oK X%

®3 AEREHEEERREESUSH

Table 3 The parameters of genetic differentiation and the estimates of gene flow among populations of B. striata

S T - 189 26 o K [ % RS-k e Shannon ¥§ $i HE K 2 FEE R AL
Population Number of alleles(N,) Effective number of alleles(N,) Shannon index (I) Gene diversity index(H)
7B 2.450 0 2.0318 0.743 4 0.501 0
LG 2.400 0 2.039 8 0.750 8 0.502 9
HY 2.850 0 1.781 6 0.692 6 0.412 0
YX 2.450 0 1.999 1 0.738 6 0.492 9
FfBE /K SF Population level 2.537 5 1.963 1 0.73 4 0.477 2
Y Fh 7K F Species level 3.85 2.712 5 1.078 0 0.614 7

e RS EE L THE

Note: Population codes are same as in Table 1; The same as below

M 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 M
147 bp
110bpllllllllllll.'l'llllIx

M. PUC-18;1~20. HY J& B4 14

149 Bjssrl4 4 U JIDLIE (HY) J& B (1 SSR 444
1~20. Samples of HY population

1

Fig. 1 SSR amplification products generated by the primer pairs Bjssrl4 for HY (Sichuan hanyuan) population
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UPGMA F M

Fig. 2 UPGMA dendrogram of B. striata populations

using Nei’s unbiased genetic distances

+LG °
oZB &
oHY o ®
mYX o ot'ﬂﬁ-‘- +
g ot + # A
= 1= ¥
e o i I-
o a]
O % [n]
a 1 u
o o
o
Coord.1

K3 ET GD W H K AR ERE EHCH S0
Fig. 3 PCA analysis of B. striata populations

using genetic distances

2.5 3MiER R

S4B 20 XGRS D0 L B A 1
A 10 BT 5 IR 65 X SR 0 4 A4
U 0 R /LB L BAE 13 A2 50 B A
T P 2R TR O o A 9730 4 R
FPRRI . 45 I AR /DL R SR
120 519 590§ W 1 % (2D (3 5) . it hg
10 G RE A T 30 GBS KRt A IR e 5 5 s
51 T L 1 A P % AR
A5 T

3w

BT 1 X AL 4 A A T A A 2R TN T
TR I FEL UK S B L O T 1 20 W R R A A R
BL B 5 1 SSR 51y, X 80 4y 11 22 BF A= Fh 5t 5%
(20 45 R 3 BT R B, 20 X 51 3L 343 77 A SE A
AR5 SRR 514 3. 85 AN, e B G % H Y B
B hdE. ZEMEE &8 EPIOEREA

RS5 2033513 4 MARIELFEERELRT (n=10)

Table 5 Universal detection of 20 pairs of primers among 4 B. striata closely related species

R M ) 4557 3L A No. of alleles detected

S AL
SSR locus 15115 Bletilla sinensis INFAFE Bletilla formosana 4611 Bletilla ochracea 9% % Spiranthes sinensis
Bjssr01 2 1 1 —
Bjssr02 1 1 1 1
Bjssr03 2 1 1 —
Bjssr04 1 1 1 1
Bjssr05 1 1 2 —
Bjssr06 1 1 1 —
Bjssr07 2 2 1 1
Bjssr09 1 1 1 —
Bjssrll 2 1 1 —
Bjssrl3 1 1 1 —
Bjssrl4 1 2 1 1
Bjssrlb 1 1 1 —
Bjssrl6 1 1 1 1
Bjssrl7 1 1 1 1
Bjssrl8 1 1 1 1
Bjssrl9 1 1 2 —
Bjssr20 1 1 1 1
Bjssr22 1 1 1 —
Bjssr23 1 2 1 1
Bjssr24 1 1 1 1

T oo ARG LW B 4G 2. B e

Note: n. Number of individuals; 1. Observed homozygote; 2. Observed heterozygote
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0.357 2~0. 722 9, F-H{E K 0. 547 9, Ui B A B 5%
FEEIY) SSR ARiC A & X T 4 A 11 B 2R B s 1L
ZREVEW 0T oA s, W o R Y 6 A
SSR vz #5319 W0 35 7 51 8 40 B ) ELAT PR~y . i A3
B — APPSR RV RN AS R & 5
) LA 3 RS . v ik TR R R — A I
PR — BT R SR — R rh 4y BRI, B
SR T R A AT AR 5 B T O R 1Y
F1 2 SSR BIWIREEAE 4 A 1 B S Al Ak 40 3 B i
HR DY UL EA SSR 51 ¥ M B Ar . R, 0
1 E A2 SSR 51 RE W Bk FH T 1 AL B AR 5 1% 2
Sy T RS o R A B8 A% T 1 A T At it 9
P BE ARG 5T . X6 F R SSR 43 F bk i 4
4 [ BBl R A A 5T R 04 A0 BT S PR BR AR T
EZ TR

F AR b 2R BT 3R B R I AL 2 RE M AR
A E LR DNA (22 5. it o 1+ F Bk o
B 4 P ST R 3okt A 22 0 R B, T R MR
B E T AL Y AR B SR S BT A W Y DR R
AR I HEBR T P55 R 3R 45 24 b8 S0 il ok 1 T4
A2 B TR 25 R0 SR U5 9 5% W) o FE A% e 1 O ik
SRR TR . TR ALRE X S AH T A B, i EL AT LK
S T8 A5 Ay R AL [ o AN ] A o, AR R L R L A
Ty BAMKZ 8] 9 DNA B 40 078 5 . ASBIF 58 1)
SSR 4 FARIC A . K& B 2 AE P R OK T L W g
Z 4 BEYL I 0,350 0~0. 700 0, 2 2 & JiF 1
0. 468 5~0.765 3. ZEMEESTELE N
0.357 2~0. 722 9, i@ it AMOVA 4 #7 B /5. &
STVNAES K A FHBEN . A 4300748 53k A T Fh B
6] U6 B R AR P FPOKOF s Z R
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