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Data mining of simple sequence repeats in Codonopsis pilosula transcriptome

WANG Dong, CAO Ling-ya, GAO Jian-ping
College of Pharmacy, Shanxi Medical University, Taiyuan 030001, China

Abstract: Objective To rapidly and largely identify the functional simple sequence repeat (SSR) in transcriptome dataset of
Codonopsis pilosula based on bioinformatics analysis. Methods MicroSAtellite (MISA) sofeware was used to analyze the
distributing frequency of high-flux transcriptome SSR and the basic characteristics of repeat motifs. Primers were designed using
Primer3, and SSRFinder was used to check SSR and screen the SSR primers. Results SSR loci (7 327) were obtained from 45 511
unigenes, distributed in 6 017 unigenes (12.22%). There are 415 kinds of repeat motifs existing in C. pilosula transcriptome. On
average, SSRs occurred every 4 520 bp in length. Dinucleotid repeats predominated with an occurrence frequency of 58.67%, and
AG/CT was the most frequent one among all the repeat types. A total of 4 329 primer pairs were designed for marker development.
Conclusion The large number of SSR genetic markers developed in the present study should contribute greatly to research into
genetic diversity and germplasm characterization in C. pilosula.
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Table 1 Distribution of different repeat motifs in C. pilosula transcriptome

EEEM SSR ¥ R SSR LB /% RAESE /% CFKE /bp BKE /bp FIEEE /kb
HALTT IR 1012 13.81 222 15.42 15 601 32.74
CRAIR 4299 58.67 9.45 16.03 68 896 7.71
—HR 1585 21.63 3.48 16.75 26 547 20.91
VUAZ AT IR 71 0.97 0.16 20.85 1480 466.70
TR 109 1.49 0.24 20.64 2250 304.00
IMEATIR 251 3.43 0.55 24.00 6024 132.01
Js7n 7327 100.00 16.10 16.49 120 798 4.52
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Fig. 1 Distribution of EST-SSR repeat frequency

in C. pilosula transcriptome
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Table 2 EST-SSR repeat motifs in C. pilosula transcriptome

B wEILT EEA REIE | % i A 7 %
HAZAF IR A/T 780 1.71 10.65
C/G 232 0.51 3.17
CRIR AG/CT 3208 7.05 43.78
AC/GT 867 1.91 11.83
AT/AT 219 0.48 2.99
CG/CG 5 0.01 0.07
—HER AAG/CTT 439 0.96 5.99
ACC/GGT 311 0.68 424
ATC/ATG 226 0.50 3.08
AGG/CCT 180 0.40 2.46
AGC/CTG 122 0.27 1.67
AAC/GTT 112 0.25 1.53
CCG/CGG 72 0.16 0.98
AAT/ATT 59 0.13 0.81
ACG/CGT 33 0.07 0.45
ACT/AGT 31 0.07 0.42
VUAZ AT IR AAAG/CTTT 13 0.03 0.18
ACAT/ATGT 12 0.03 0.16
AAAT/ATTT 7 0.02 0.10
AGCC/CTGG 7 0.02 0.10
AAAC/GTTT 5 0.01 0.07
TR VAL TR 27 0.06 0.37
FRETIR AAAAG/CTTTT 10 0.02 0.14
AAAAT/ATTTT 10 0.02 0.14
AAAAC/GTTTT 8 0.02 0.11
AAGAG/CTCTT 8 0.02 0.11
AAATC/ATTTG 6 0.01 0.08
TR TR 67 0.15 0.91
AV AR AAAGAG/CTCTTT 11 0.02 0.15
AAAAAG/CTTTTT 7 0.02 0.10
AAGAGG/CCTCTT 7 0.02 0.10
AAGCCC/CTTGGG 7 0.02 0.10
AAGGAG/CCTTCT 7 0.02 0.10
FIRISHEAT IR 212 0.47 2.89




¥4

Chinese Traditional and Herbal Drugs

458 F163# 201458 A ° 2393 -

AAG/CTT IR % 57 —F% 2 SSR (1) 27.7%:
HE ACC/GGT. ATC/ATG H1 AGG/CCT, 434
) 19.62%. 14.26%A1 11.36%. HABPURERE. T
B BA AR EZ R oKL, Hawd,
HH AT B A
2.3 %% EST-SSR A9 A] A 1%1EM

SSR 73 1 1 22 25 A2 ) iy T v e ) e
HRHR, SSR PRI 2 5 i 1 2 A5 i ) o 22 A
%, M SSR KJE AT AT 20 bp I 2 A MEH A,
KELE 12~20 bp (1) SSR ZAMEHEE, MK 12
bp BA RN 2 A HERAENY, 362 EST-SSRs 1K1
12~25 bp, HAKEEAE 12~20 bp K] SSR 4 6 483
%, 7 SSR MKt 88.48%, X SSR fir i AA T
S 250 K EAE 20 bp LA SSR A F] 844 4%,
i SSR B HUI 11.52%, 1X 2 SSR HAi i m % &tk
AN, HR40E Dreisigacker 25U 7 BN, st SSR

Z A LR R T K. &g R, KL
20 bp BL E/Y5E2 EST-SSR 1, AU 5Kkt —.
T ZAZAFR SSR ML 564 4. AILLTTIX I 2 A&
P BE = SSR 7E3%E S LN A B s A v -
2.4 %% EST-SSR 3|#1&it 5k

HE— 0 AE SE I b R R O & aE 2
EST-SSR, AL Primer3 A5 L R
FIBIA/NT 150 bp ) EST-SSR ¥t 514, 445
FIF=rE 5 5514, 3545 1 484 4% 2 EST-SSR 75
ARG T 420 X510, B LBRARTEA SNG4,
I = R SSRFinder Be56, A i 4k B2 15
L MISA 45 R—3, WAL T19. 458 KM,
LA 848 43¢ % EST-SSR JF41 il sh it 4 329 %}
519 (£ 3), HF|3%2S EST-SSR S %) 8.6%. H:
120 bp BA | EST-SSR J¥ 41 HAL S IR A oG —. =
AR AL 226 X514,

%3 5% EST-SSR 311157
Table 3 EST-SSR primer sequences in C. pilosula

LR ST eyl IR (5-3%) TSI (5°-3°) FYIKE /b
TCA (3*5) TAAAGAATCACTTGGGGAGTCTG ATGGACAGAACATTGCAAAACTT 127
AG (2%9) GAGAATTATGACCTTGAGAAGCG GATTCTGCGCTACAATCAAAATC 128
TGA (3%6) ATAAGGACAATACATCCACAGGG CTTCAAGTTCATTCAACTCGTCC 129
AACGAA (6*4) AGGACCCGTTCTTTGATGATATT CAATAGCAATGGCTGACTTATCC 154
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GAAGGA (6*4) GGTAGAAAAGACCTCCACCCTAA  ACCCTTTTCTCTTTCCTTCTCCT 147
TCC (3*5) GGAATTCATCCTTACCATCAACA AAGAAGATCGTCCTAACCTCGTC 149
TCA (3*6) ACTTAGACTGCTCCACTTCATGC GGGTCCTAGAACCAACTTGAGAG 133
GA (2*9) AGTAAGTGGGATGATGAAAAGCA  CGATTTCCTCCATTTCCTTCTAT 116
GAG (3%6) TTTTCTAAGGACAGTTGTGGTGG CTTATCATCAGTGCTGACCTGTG 132
TGG (3*5) GGAAGTAGACCAAGAGTGGGAGT  TTGATTCTCAAACAAGTGTCACG 132
CAC (3%6) TCATCCATTGCAACCTAATCAGT TTAGAACTAGGAGCTGCACCATT 138
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