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TE 5 M7 B D4 0 (Coreius guichenoti) Wistfl ZREME W R H N T2 R R U > Fhric i B & Fh X KT 1
Ui B 0 R A 00 285 1) 0 50 9 5 P 4 AR BRI A AR R S, DL NG R OK SR B 1 [ 4 o B g R 4 B EROE
JFFME RNA, 38 33 Illumina HiSeq™ 2000 & i & 77 - & #F47 5% SEALDT , FFH MISA S 44%F 7 3515 19 unigene
HEAT I TR (SSRO A 5 42 8 FURRAE 43 M7, & 1 SSR AL & 519 H AT 30 E . 45 5% W, R 1 4 f % S 2 0 7 L3k 45
80 688 4% unigene, il it A R KFF 34 155 > SSR AL xd . /A 1E 25 947 &7 50 b R HE RN 32.2% . [8 M4 1 SSR
o R B A TR Ry B SR AN 3, o A/T A1 AC/GT R {5 spd 56 A0 A 3L 1 &2 80T, 5 B SSR # &
M) 57.2% F119.7% . SSR & HAE 5~60 K, H A 40.3% 4 SSR JFFIHEHTE 11~15 ¥k ; SSR J¥ 41 K & 45 4k i3
o HPURE 2N R AT R R A SR TE 11~ 101 bp, Horh 12~35 bp FFAIK B & 78.800, REMLIEIR 50 4>
SSR 7 5 A BT I X5 9 R B 14 A AR HE AT PCR 4785 300k, rl A 97 15 th B B9 S5 008 40 XT84, FHodr 16 XF
B 2350 IE T 58 o 5 5% 41 5 9T & B 04 £ SSR AR IS T AT

SRR < B O 0 e AL 5 B B AR AT
HESES Q781 NXERARAEAD : A

O 4 11 (Coreius guichenoti ) 3 J& #8 & H
(Cypriniformes) ., fif§ W £ (Gobioninae) . 4 i J&
(Coreius) » F B4 A5 1E K VT L K 38, 02 2 b 81 22
R 28 T 0 2R 2 A 17 X 4 0 KOUT B UiR B i Ry
A AR XIEAREW R CT BRfE 1994 . 4Rk,
B o 7K FRL T e I R A 5 o) A A BR B Y 52 e B 1T
o £ 7 B 37 38 B A 00 95 3 A BEL BT, LA R T U
SRR B Wy R A A T I E R U, 2016 4 8
ARG (CRO A5 0 GRS NI A5, 2016) . Ak . i 5 5]
1 £ o B 9 DR 4P R S T AR 2 A 38 B0 (PR R
RANBKFHT . 2011 H BT 34 58 BN N R K A AR
W IR AR AR S R Y R A R AR
YW i fe e 2 0B AU i 2 — (R 4k B4, 20095 %
W4, 2014),

Sk 9 (] 1A £ 4 N T BB R HE G I 7 A
TAREEIF R T 205l se, EEARE S K
B ORBE AR, 2005) AR (D EFSE, 2010)
MREEY S (R, 20095 FANAE, 20100 L AT 91 5R

KB 2019 -11-07 f&E A #2020 -12-21

BE£WB: B RE S LT 5 H (No. 2019YFD0900603)
o SR A Al A A - K B AR A ol B R R R LR &
(CARS ~ 46) ; Be S H AR 55 22 3% (2020 TD57)

YEH B 22,1985 4R A, 4, IR 9% 51, 32 20 D = 7K 7= it b
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BIEEE KKK, E-mail: zhuyj@yfi.ac.cn
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CRHPEIL A, 2015a) 0 2% ik GRXEEAE, 20145 R AE
Fe4E, 2015b) (B R RAE, 2012) . AT HH
EF 2014 4E5 0% T 18 F 4 £ N T80 R HE G, IF
HY THEKKFHEAGEZ S AN TEFHARA KR, W
W o ST 44l B B R R R GHE PR K R S 18]
F SR AR TR AT S 52 B AT ahE G0 3 o A L 4R A R
R[] B AT AR 3 R A7 I S EL A O B PR AR A b

T2 (Simple sequence repeats, SSR) & H T
YRl Ak R A8 15 AR S5 R gt 4% 22 BE P S B S R )
o R T A Y I E B FhRiCEE R 2 — (Fk
St 2017 s BREERE, 2017), BE/NAR(2006) T IR GE
il I R A AR SO o B T [ A 2 S M T A
PRl s Z 5 - 27 2% 3 38 o A% 48 07 15 U 2k i 1A R
i8I TR =L & VT A BB AN
FA B AR (R 3E 458, 2007 F R4S, 2015) K H
N T8 5K Z BER (358 1 22 M (] B3 RUAE,2019) 5
{FL 1% A D 38 2ot g 3 Sk 0 B R 4 (B T £ S
SSR v #1434 SRR (0 43 . AS B 55 R 1R
01 2 S 21 D B O 0k SSR A L 4 Hemsi L T
FH 5 P 5 4y A R AIE L 1 11 SSR B W 9f i ik H 2 48
PEOL A, T 60 1B 1 4 0 35 22 R 1 A B N T
B R AR AR R A R S X — B AR
51 B BT B IR LR AP SR AL T 22 BRI TR
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1.1 SEIe#t#

2017 4F 9 H A E K B B A TL K ™ i 5
JUTAE B 7K SR8 72 40 R SF A BLRE ML 155 B 3 2 [ 11 4 £
SEA R (524.20420.80) ¢33 I 14 fa T
8L ERE (19.3020.12) g3 B4R N RN G &
Ffa, 0N 2016 4F 6 A N T EFHARTE . B £ Rk e
J& S FEARIR A5 R i &) U R A R S L - 80°C
TR
1.2 RNA B F AN F

K TP AR A T W R T8 Y R b S R
BB 2k AR TR A )5 ffH RNA Purification Re-
agent(Invitrogen) izl 5l & X - IE 20 21 & RNA ¥ 17
A S 1 0 3 B B E VKR T B RNA B 58 48 %, 38 1
Nanodrop 2000 #% R AG I 40K I B RNA A9 ¥ i A
i, FESRIU SRS IS, LS RNA S BN,
Truseq™ RNA sample prep Kit(Illumina) x| &
R cDNA PR, SR 5 34T 56 S 20 W e oh W AR
WA UMD A7 PR 7 58 1.

1.3 FHREAPEAR

Ji b AR ok DR ) e A Y B A O )
WF (1) KR reads 43575, KB T4k
H 3% 45 5 S B0 A 4 A 7 B reads; (2) 4% 7 51
A (3" 9 Jo A A (<200 Y Bl 3 45 8 41, 40 R A%
73 AT SR AT B B /N T 10 AR | DK B 5% ) 971
IR A WL B 5 (3) KBRS N T 10% 19 reads;
(D)% 3875 adapter LB Y 5K BE/NT 70 bp (1)
JEA, R Quo Fll Quo & 1t S H BT KL 5
S0 T S AE N TEBCE SR L LAY . T ARAS 0 B )
I Trinity BAF#EATPRHEELH
1.4 SSR 3 77iE 5 ¥ it

SSR 7 i 48 2 2R iF MISA 8 fF (ht-
tp://pgre.ipkgatersleben. de/misa/) ¥ 17, {8 K #%
SEA A 2E ST unigene BHE TP AT ZE SSR 7 55, A
o SRR PR | ORI | R | R
B S B A 1Y S A BRI O 11.6.5.5.5.6.
FIH Primer 3.0 FFi% 11 SSR o7 & AU AH G514 . 78
B 2 v B AL 2R B 50 X 5| 4 %) 8] R fa 3k 4
DNA #4947 7 91 438 5190 & 1 i W Rk AR
WA (BOMD A PR A R 58 R,

1.5 PCR #0744 N

PCR JZ Wi 24 30 pL & &2 X HOTSTART

PCR Mix 15 pl.,25 mM Mg*" 2.0 p1.,10 pmol /L

54 0.5 pl,10 pmol /L FHF51H 0.5 pl, #&
Hr DNA 2.0 pL, il JTCH# KA R 2 30 pL.

PCR W 25 M. 95°C A% 3 min, 95°C A8
PE 30 s, T, iR K 30 sGR IR BE AT B E ), 72°C
FEAH 30 s, PEAT 40 NEFR;72°CHEMH 10 min, 4°C {4
fE. L 8 Y0 i AR 1 T U Tk i BE I 6P PCR ™
Wy HEAT HLUK S SR FHAR e ik 08 5 L I F A AR ) 47 7
HRHE RN ZEME SSR.

2 H#R

2.1 HRAMNF S5

308 o X TBR] T A 25 A I AU A o ) B SR 4
I FF e B4R Al e DN 428 s 2 315 i 6.00 G
Blli (R Do &R R Quo M BAE 5T i (H LL B 24 R T
94.55%,GC 5t X A2 45.83 %6 ~48.13 %% , 15 B )
P S0t i e AT R . ek — AR R L IR
1% 80 688 %% unigene, N, SN 683 bp, ¥ K &K
694.8 bp,unigene K J& 7 i FE A 401~600 bp,
5 & unigene FY 43.56 %, B 51K BRI BN, uni-
gene S AP 1 IO

®1 BEHNFNEERANNFAESER
Tab.1 Statistics for the de novo assembled unigenes

of C. guichenoti transcriptome

B2 5 H PRy o 5/ % At/ %
1~400 bp 22 336 27.7
401~600 bp 35 146 43.6
601~1000 bp 12 381 15.3
1001~2000 bp 7 331 9.1
=>2000 bp 3494 4.3
LR BB % 80 688
IR/ 694.8
Nso K JE/bp 683

22 HEXSSRUAHENSE

Wk MISA #5014 f0 5 5% 20 00 ) 3545
) 80 688 2% unigene FJ SSR i/ AT & %, 45
34 155 /> SSR i 5 S A 1 25 947 575 b, &R
R 5 I A Bl 32.2% 1 42.3% B T A
A SSR i 3 219 MFIE A 1A LA I SSR 7 45
6 1531~ (F 2),

AT R B SSR A7 AT B L L4k A5 6 B 2
) SSR B A, Hh gk & 5 &L ou btk h
58. 0%, Hyk 2 ZHd S E & BT, AL 32,500, =,
DO | A S B T A R T B AR, 43 R
6.3%.2.7%.0.4% F1 0.1% . A WAR[F SSR & %
TR () 450 R A R AR AR A B
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Tab.2 Distribution of SSR repeat types in

C. guichenoti transcriptome

WERR SSR % i /4> HE/% =20bp %R
LNTE-S 19 811 58.0 4179
R 11 108 32.5 4558
=XE s 2 160 6.3 1311
L] i ik 909 2.7 909
LB KR 137 0.4 137
75 B 5 30 0.1 30

=ea 34 155 100 11 124

23 HRSSRESEETHREAK

R B8 0 35 A U] L 28 Gt B [ A A SR
Hh Rk AE Y 34 155 4 SSR rh3 47 101 Fh & KO0
HR,6 P AT IR B A ST R R BRI R 2.4

98.6

10.26.37 1 22 A, SSR =+ 2 i & 2 A v 4% 1 A
Jeh L 1, Horp B AL E A BT A/ T A
£ (19 528), 5 B %L 98.6% , AC/GT b —Hf 3L Ry
FEEA, 5 60.6%, AAT/ATT = w1 F 8%
A, 39.1% , PUBRIE R KA AAAT/ATTT
M AGAT/ATCT, 4+ % % 18.5% # 18.0% ;
AATAT/ATATT A 6 3 5 £ 2 2K A8,
21. 2% s NHR AR E R A A 14 SSR,

HE— 20 53 BT S [ B 2 70 1 00 34 o 52 T AE B
SSR H Y A3 A FRAE , 2 & B 5 Rh 2K A 1 f A ER 4 B
JC. 4 WA A/T. AC/GT. AG/CT, AT/AT A
AAT/ATT, 5350 i B 104 f0 5% 5% 20 5 SSR 4 it 1
57.2%.19.7% 7.4 % .5.3% F1 2.5 % (& 2)

_ %0 ¢
100 (a) %0 (b) W%
sok ol 608
=]
SE 60l
= g 40
Al -
=g 40 228
20 | 16.2
20F
0 14 0 0.3
“or A/T C/G AC/GT AG/CT AT/AT CGICG
() =WE 101 \%f’ K
sl 39.1 ol (d) 5k %=
"
§§ 30 6 o N
:‘E; i T ‘-b’b ,\Q
2s | 4L -
& 20 14.5 16:3 h‘ o
10491 738 2 VA H N
|_| Gﬁ £ 05 12 H H H 12 olLLLl ﬁﬁgﬂv&ﬂﬂ?—?, ISR SIS
0 S — SAS S BRSSO S .0
S L EE S LS L® \@%&&&?@?@@@Q@%%ﬁ%%%%@@
o® 6\0 S 00\6 06\0 ¢ v C)C’\G 66\0 &Q\Yv S © vvg?g;*%c%gvgvb O @%@V@*@g Q‘g&&%gog Ctétk 80
NN N S S SN SN S PR TR T T e R RS
EP e EHET
Repeating unit Repeating unit
E1 BOAEEREASRIEEEXITEEEETHLIL
Fig.1 Repetitive elementary distribution for each SSR repeat type in C. guichenoti transcriptome
75r 24 HRSSREERHMESKENH
col 572 IR0 1146 %% 53 4R sp SR T8 4 ¥ 19 7 42 Y 3K
oS4l TE 5~60 Y H i, 11~15 Woh R HE L WREL LA
25 13 766 4~ SSR i 4, i S H & B ICHY 40.3% ,5~10
¥ g'30r
£ 19.7 W 29.5% ,16~20 W & 16.2%,20 W LA 1
15F
7.4 53 7.9 5 14.0%([5] 3 - H)o
H [1 & 2 [

A/T AC/GT AG/CT AT/AT AAT/ATT others
BERE®BET
Repeating unit
2 AfAEERASSRPFZAEBEESETHLE

Fig.2 Dominant repetitive elementary distribution

of SSR in C. guichenoti transcriptome

1A 5 Sk 2l SSR 7 91l B2 AR Ak i 35, DAL
i 3 2 7 Bl 3 A 28 AR Y B R K BEAE 11~ 101 bp,
FEHNKBE E B4 A 7E 11~ 35 bp; i, 11 bp 19
SSR /5 & SSR #H# H il o 9.9%, 12 bp W
13.5%,13~15 bp M i 22.7%,16 ~20 bp M5



100 ERVE S W

KEASFERF

2021 4 7 A

22.3%,21~35 bp M5 20.3%,2>35 bp ) SSR [t
WBAR AL 11.4% (K 3-b),
2.5 %71 SSRs #RiEFFIER

HFET SSR A 5 P S (14 PR ST B8 DLF 51 i 2ok
Primer 3.0 $44: % B 17 4 0,55 5% 20 F A9 SSR 7 14,
AT, 15 5] 19 864 Xt SSR F14. FfHL

50T (2)

s
=
T

)
f=1
T

Et 5l %
Proportion

o

f=1
—_
(=)}
[\S)

._.
S ©

5~10 11~15 16~20 >20
ERIRH

Times of repetition

BEFE 50 XT 519, % SSR v 1 Z AT A
40 XF 5|y A A MR S b B8 RE B 0 3 B Ak L L
16 X 51 W4 3 7= BA 2351, 55y 2 81k 5
wmE 4 R, BAZEMERN 16 X SSR 519115 B &
WA I UESE R LT 3. MHCH SSR BIYfE B E L&
GenBank, 75145 4 MN905028 — MN905043 ,

251 22.7
(b) 223
20.3
20} ]
15f 13.5
11.4
9.9
10f
5 _ H
0
11 12 13~15 16~20 21~35 =35
SSRK J&/bp
Length of SSR

3 BARAEHREAT SSRESERH(2)MEEKE(b) S

Fig.3 Distribution of repeat number (a) and length (b) of SSR in C. guichenoti transcriptome
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Fig.4 Sequence bands amplified by partial microsatellite primers

3 g

o 3 P B R A M R L Ak T DNA 4
THRICH I & . 5810 SSR 43 T ric i ik — A f0
FEEE ST R AR KL R A S R AR D R (R SRt B )
CGRESC A 2015) . A LA & 5 2k 1 5% S 4l iy
() SSR JF & B AR B A EE . A sh ik T 280 m 5%
Pk AR 3 T s 4L 7 3545 SSR 7 41 - JF
Jo& L5t AL 22 P ) A DG A 98 A 2 P 2 P i A7 4R
i (Xiao et al, 2015; 4B M55, 2016) , B A= B ik
3t B A T AL B AR R R R AR R R RS
I A & (CR) 55 9 (5 75 W45, 2016) 5 iR 75 5 4%
(14953 F b e T Bk ORI HL st AL WU .

3.1 ERAEE& SSR i & 4 57 R & #iE bk &

ABIESE b (8 11 £ 5 s 2H v SSRA AR Y K AR
W (32, 2%) @& T 8 W8 19 8 W 9% (Siniperca
chuatsi) (27.51 %) (& SCMAF, 2015) L B A5 S fifl
(Ictalurus punctatus) (11.20%) (Serapion et al,

2004) , ) ( Carassius auratus) (8.13%) (¥ Bk,
2012) 55 UL W L A% S 2 v SSR AR LB £ 5. &
A 3R B e AR — 7 THD T B 2 ) el R] A 22 S 3 N O
ML TTRESE th MISA BE7E 23 A i A2 b A 2 Hi0ik
BEANIE 5 Y 22 5, T B R B A Y O e bR fE L
ARBFFEBEE J =11 K 1 5 SO (2015) BIF 58588 W
BRI B E =16 WK
32 EANWeEnWEEEXBRMEESR

5] 11 4] f0 5 S 2l SSR 32 %2 1 4 28 8 D) A i i
MRS N E, 50 WE MR (Pampus ar-
genteus) (X5, 2016) iK% 8UJE i (Cheilinus un-
dulatus) (R L% 5, 2020) % 45 R AR, 0 C M E
() Z2 i DL f R0 = p R EE A T oy e e
(Serapion et al, 2004; # B, 2012; % C K %,
2015) , Ul B [ 171 43 71 9 0E 1 g e AT RS Bl 722 5
R . A # A SSR IR AR B & T Y 4L
B ) BZ Y R Y 2 A K P 805 (Dreisigack-
er et al, 2004), [A i #a 5% 5k 24 SSR AL 2
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Tab.3 Information on 16 pairs of polymorphic SSR primers

37 45, EH TS I FH(5'-3") iR/ C 7= /bp
DNAL17 - F: AGAAGCAACTCCCTGTGACG 5 150
° R: GGTTGAGTAGCGATGACCCA
DNALLTA . F. TGAAACGGATGTGCTGCTGA 60 153
R: TGGAAGTTTTATTTACATTCTTTGCTG
DNL5154 - F: TGGAGTCTATGTGGTTGAGCT 5 b6
o " R: TTTACATAGAGCGGGTGGCC
DN 151 - F: GCGCGTCATGGATTGTCATG o5 -
’ R: ACCGACAAACCCGTTCGTAA
F: GTGCAGCGTTTCCAAGACAA 3
DN15190 (T2 65 225
R: GCAGTCTGCACATTTTTGGC
ONL5 14 N F: AGCCTGTCTTTCACCTCTGC 60 L1
" R: GGAGCTGCAGTGACCTCATC
DNO8LES " F: TCGGCTTAATGTTTTTCTCAGAACC o0 -
TR ' R: ACAGACGCTGTACAGACACT ‘
DNO8LTE 5 - F: TGCTTTGTCAATGGAGGAGAGA 0 yre
0 " R: GAGTTTGTCGTTGCCAATACGA v
DNOSLTS 3 - F: TGACAGTAGTGTTCGTGCCC " Lo
v . R: GCAAGCAGCAATGTAGGGC
DNO8ITE - F: ACCCATGTGTCCTCATAAACCC o5 6
7 1" R: TACCCCTGAGACCCTTCTGG
DNO8LSS 1 CTAA. F: AACGCGACAACTGCTTGTTC " -
’ R: CTGCCGTTGTGAATCCAACG
F: CGCTTACTTGAGGAGGCTCC
DNO98454 T 60 191
1 R: CCCCACCTACTACCCCATGA
DNO8150 AT) F. CCTCACTGGCCTTTGTTTTGG o 070
¢ R: GACCCATAGAGGAGAGGGCA 7
—r - F: GTGGCTCATTTCCCCCTCTC o5 »
; 1 R: CCCACAATGCAAAGCTCTCG ’
DNOS155 3 (CAT) F: TCCAGTTATCCTTTGCCGAAAC 60 "
e R: AGGCATGTTACTCGCACACA
DNO811S N F: AGTTCGAGTCCTGGCTTGTG 6 150
‘ 2 R: AAAATCATGTTAAAATGCAAGTATGA 7

KA LLA/T KRN F, i EEZ L AC/GT
HFE X HH kW5 (Megalobrama amblycephala ) Fl
BE o5, S il ) PR 3R A B #A B A T A B
(Serapion et al, 2004) ; {H [F 32 ¥ Fp &) Fh (8] 22 57 5
M At B 35 25 780 )0 34 o 5 PR TT 1 ol ) 2 SR K
33 EERBEZSSR LEASEHNEERE
Thao 45 (2013) #F 5T A . 24 SSR H 4 YR
T 12 UL B, 23800 s 0y Lo A v . B 1T 4 £ 5
F 41 SSR HAE WHAE P TE 11~ 15 W (40.3%),
B HCAG SR 20 SSRHAT 80w 10 2 A8 R AR 71 4h,
BREZSMHEWZE M SSR Z 8 M 5 — > £
R AT KR T ESE T 20 bp B SSR
Z AR . 12~20 bp By SSR L5 ME 45, 1 K JE
£ 12 bp LI SSR £ M K (Xiao et al, 2015),
ARBEFE L B 4 48 SSR K BE 12 bp LA E Y F I
90.1% K T 20 bp LA BRI A 31.7 % (& 3 - b)),
PR ULH] T B A fa 5 Sk 2 SSR R R B m 248

ML AT AT R S0 A T ARG AT .
34 BERNFATEOMRE SSR #RIZEB AT

3 o A o [ 1T 5 £ % sk 2H P Y SSR A g
o1, 275 5 19 864 XF SSR 514y, FHEHL %
B 50 xF 51 9%t 9 2 15 14 fa AR A L R 4] DNA i
TTHE . A 40 X5 MRt v 3 b 5 9 7 B, o
16 XF 5Pk i i HAT 2 &5 M1 SSR A7 A4, Bt B 4]
ATF R 16 %P5 AT T B O AR a0 B A4
SO 5 A A L ASBIF 9t UE 52 1 3 ok S 4 0 B R
JF % 18 14 1 SSR bric i ml 4544

25 LR L 1B 1 0 5 S 4 SSR A 8 R AR A
R (32.2%0) A POT R 5, EE KL T
FE 11~15 %, 90 %0 LA 9 7 51 4 B KT 12 bp, Ui
] 14 i 2 S 4 v SSR L AT 3 i B AR SR 2 28
PEVERE . PCR ¥ Mgk B A Z 8., 242N
B F it — e 2R T AN T B AR E
) e 2 R A 0 2 0 ol BT B R DR AP R AR R OR S HE
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Development of Microsatellite Markers for Coreius guichenoti

Based on Transcriptome Sequencing
LI Xue-mei, WU Xing-bing, YANG De-guo, ZHU Yong-jiu

(Key Laboratory of Freshwater Biodiversity Conservation, Ministry of Agriculture
of China Yangtze River Fisheries Research Institute, Chinese Academy
of Fishery Sciences, Wuhan 430223,P.R.China)

Abstract; Largemouth bronze gudgeon (Coreius guichenoti) belongs to Coreius, Gobioninae and Cyprini-
formes. As an indicator species of rare and endemic fish, C. guichenoti is primarily distributed in the upper
reaches of the Yangtze River. In this study, RNA was extracted from the liver of C. guichenoti cultured in
an indoor recirculating aquaculture system, and transcriptome sequencing was conducted using the Illumi-
na HiSeq™ 2000 sequencing platform. The simple sequence repeats (SSR) loci were extracted and analyzed
by MISA and then SSR loci primers were designed, tested and verified. A total of 80 688 unigenes were ob-
tained from the transcriptome sequencing of C. guichenoti and 34 155 SSR loci were obtained, distributed
in 25 947 unigenes at a frequency of 32.2%. Mononucleotides and dinucleotides were the primary repeat u-
nits and A/T and AC/GT were the dominant repeat units with proportions of 57.2% and 19.7% of the to-
tal SSR. The number of SSR repeats ranged from 5— 60, with 11 — 15 repeats accounting for 40.3%. The
length of SSR sequence changed significantly and ranged from 11 - 101 bp, with lengths of 12 — 35 bp ac-
counting for 78.8%. Fifty SSR loci primers were randomly selected and validated in nine C. guichenoti
samples. Most of the primers (40) amplified well and yielded clear and readable products, and 16 primers
were polymorphic, proving that SSR markers of C. guichenoti could be developed by transcriptome se-
quencing. The results provide a theoretical basis and technical guidance for analyzing genetic diversity and
molecular marker-assisted breeding of C. guichenoti.
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