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Abstract: To study the differences in SSR molecular markers of three Valeriana officinalis L. species, the corre-
sponding primers were developed for the identification and molecular breeding of Valeriana officinalis L. species. In this

study, Excel and MISA software were used to analyze the SSR loci data in the transcriptome of three Valeriana officinalis L.

species. Primer 3. 0 software was used to randomly design
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SSR primers, and PCR amplification and agarose gel

electrophoresis were performed to verify the effectiveness of
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(VOO) contained 29 462, 40 840, and 29 280 Unigenes. These Unigenes included 7 515, 8 046, and 7 330 SSR loci,
respectively. The occurrence frequency of SSR loci in the three Valeriana officinalis L. species was 25.50%, 19.71% , and

25.05% , with average distance of 4.16 kb, 4.20 kb, and 4.22 kb. The predominant type of single-nucleotide repeat units in
SSR was A/T, accounting for 41.76%, 41.30% , 38.50% of the total SSR. The number of unique repeat units of VOL,

VOI, VOO was 44, 45 and 25, respectively. The effective rate of SSR amplification by randomly designed primers was

77.78% , and the proportion of highly polymorphic SSR primers was 55.56%. In conclusion, the SSR loci of three Valeriana

officinalis L. species exhibited characteristics such as high distribution density, high occurrence frequency, and diverse

types of repeat units, indicating good polymorphism. The results of this study can provide a theoretical basis for the subse-

quent identification and molecular breeding of the three Valeriana officinalis L. species.
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Table 1 Information on primers used for PCR identification

i U1 (5 —-3") TSI (5 —3") PR/ (bp)

VOL GGCCAAACCCAAGAGTAGCA AAGGAGAGCAACCACCTTCG 131
ACAAAGGGGCGGGTAAAGAC TGTTCGCAGCAAGACGTAGG 159
GGGGATGAAAGTGGGAATTTGC TGCACACCAAAATGCACACT 273

VOl CGCCTTGGTACGCCTTAAGA AAATGCTTGCAAGGACTGGG 279
TGTGTGCAAAATCATCAACTACA TTTCTGGCCACCACCGATTT 191
TGGGACTATTTTGCACTGTGT GCAAGTACGACTGGTTGTTCC 125

VOO GGAGGGAAATTGGCTGGTGA AGTGGACAGATAACAGAGAGCA 113
ACTCCATCTGTCAACAACTTCCT ACTTGCTTTCCCCTCTGGTC 271
CTGGGTCGTCGTTGTTCTCA ACACCAATCCATCGACACAGA 227

VOL: Valeriana officinalis L. ; VOI; Valeriana officinalis var. iatifolia Miq.; VOO : Valeriana officinalis var. officinalis Linn.
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Fig.1 Biological traits of three species of Valeriana officinalis L.
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Table 2  Distribution characteristics of SSR loci in the transcrip-

tome of three species of Valeriana officinalis L.

Bk
SSR 72

VOL VoI VOO
FFOEE(4%) 29 462 40 840 29 280
JF91 A (bp) 31253766 33795128 30 941 295
SSR iz A5 AEL(4) 7515 8 046 7330
H SSR IFFIEL(5%) 5598 6 148 5620
A 1AL SSR YFSIE(4%) 1358 1412 1277
FHE A SSR FFIE(5%) 727 870 699

VOL.VOI VOO W5 1 1,
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R RAEA AR s B 5 3 47, 433181 592
1678 A F L 492 A4, i A S Ff SSR S B Y
21. 18% .20. 86% Al 20. 35% , HoAthFE o0 5 &2 25 R (1)
FEBIEAR, 3 A8 A el 4y 3 Ak oo E & 2R A Y
F143 510 5 A 28 Ff SSR AL L) 4.79% . 4. 18% Al
3.47% , BMARIF , oo & o £ 5o
KRB R B> N SSR Y ESIR KF  VOL
VOI . VOO 43 %K 25.50% 19. 71% & 25.05% , H:
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Table 3 Distribution information of SSR repeat motif types of three species of Valeriana officinalis L.

i SSR #dk (1) 7 & SSR AL H (%) W% ) FHHEE (kb)

TERA VOL VoI VOO  VOL  VOI VOO  VOL VOl VOO  VOL VoI VOO
L 3150 3336 2848 4192 4146 3885  10.69 817 973 992  10.13  10.86
i 2413 269 2737 3211 3351 3734 819 660 935 1295 1254 1130
S 1502 1678 1492 20118  20.86 2035 540 411 510  19.63  20.14  20.74
e 189 171 134 251 213 183 064 042 046 16536  197.63 23091
T 99 88 49 132 109 069 034 022 017 31569  384.04 63146
Py 7 7 70 096 096 095 024 019 024 43408 43890  442.02
#it 7515 8046 7330 10000 10000  100.00  25.50 1971  25.05  4.16 420 422
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Fifr,
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Fig.2 Base composition information of the top 20 SSR repeat motifs in three Valeriana officinalis L. species
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Fig.3 The number distribution of common and unique SSR re-

peat motifs in three species of Valeriana officinalis L.
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HEHNS~10 R(EER) , 8500 66.25%; 4
1 752 E B B uiEE RN~ 15 R(PEE) b
BB 23.31% 4 418 MR KT ELZECH16~
20 R(FEA) , BB 5.56% , 1ERTA FIck ARl
b A UBICHE T — AR O 10 IR L6 IRFN 5 IR, o
WAL 2651222 .1 07440350, %15 SSR 42 3
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Table 4 Base composition information of some unique SSR repeat

motifs in three species of Valeriana officinalis L.

ia=s VOL VoI VOO
1 ATCGC/ATGCG AGCC/CTGG AACGGT/ACCGTT
2 ACACC/GGTGT AATGCC/ATTGGC — AATATG/ATATTC
3 ACCG/CGGT AATATC/ATATTG ~ ACATGG/ATGTCC
4 AAGGG/CCCTT AAATTG/AATTTC  AGGATC/ATCCTG
5  AGAGCC/CTCTGG ~ ACACGT/ACGTGT  AATGGT/ACCATT
6 ACCC/GGGT ACGCC/CGTGG AGAGGC/CCTCTG
7 AATCAC/ATTGTG ~ AAGCAC/CTTGTG — AACTTC/AAGTTG
8  ACGAT/ATCGT AAGAGT/ACTCTT ~ AACCCC/GGGGTT
9  ACACAG/CTGTGT  AGGGAT/ATCCCT  ACTGCT/AGCAGT
10 ACTAG/AGTCT ACAGGG/CCCTGT ~ AATCAG/ATTCTG
11 AAACCT/AGGTIT  ACTGGC/AGTGCC — AATGTC/ACATTG
12 AATGAC/ATTGTC ~ AAGCT/AGCTT AATGGG/ ATTCCC
13 AGCCTC/AGGCTG  AATCGT/ACGATT  AAACTG/AGTTTC
14 AAATTC/AATITG  AACGAC/CGTTGT — ACGTC/ACGTG
15  AAAATT/AATTTT AAAATG/ATTTTC ATATCC/ATATGG
16 AAGGAC/CCTTGT ~ AGCATG/ATGCTC — AATCTG/AGATTC
17 AACTTG/AAGTTC  AACCAG/CTGGIT — ATGC/ATGC
18 ACAGC/CTGTG AGCCG/CGGCT AAACAG/CTGTTT
19 AACCT/AGGTT AAGTGG/ACTTCC  ACAGAG/CTCTGT
20 AGCCCG/CGGGCT — ATCCC/ATGGG ACAGAT/ATCTGT
21 AAACAC/GTGTIT  ACTCT/AGAGT AATACG/ ATTCGT
22 ACTG/AGTC AAGACG/CGTCTT ~ AATACT/AGTATT
23 ACGG/CCGT AGCCT/AGGCT AAACTC/AGTTTG
24 AAGGTC/ACCTTG ~ AATCTC/AGATTG — AAAAAC/GTTTIT
25  AAATCG/ATTTCG  ACCGCC/CGGTGG  AACGG/CCGTT

VOL . VOI VOO W3 1 &,

£S5 3WHESSREEETHEERYUAH

Hi SV 66. 43% ;T FETTAT 1 8561, i B ALY
23.08% ;i A R I0AH 425 4, 5 BB 5.28%,
TERTA A A UOBCHERT = K2 10 1R .6
TR S W, &A1 4121 313 .1 145403850, %5
SSR H & 30 BB 17.55% . 16.32% . 14.23%
VOO [ SSR i & T i 5 58 WA FE 2 P TES ~ 20
w7 1304, 5 BB 97.27%, Hovp R E 2
JCA 5 1364, i BB 70.07%; R E LA
1 6554~ (5 EEUY 22. 58% ; = T B KO0 A 339 14,
Hi BB 4. 62%, TERTA AL, Eamg&ﬁmu:
30 10 ¥ .6 WF 5 R, 435l A1 429 1 309,
920 M FE T, %5 SSR & 3T BB 19. 50%
17.86% .12. 55%,

252 H¥EZH %A SSR a4 M 4 W] 7E VOL
P K <12 bp MY B B TR A BY
20. 42% ,12~20 bp FI i 53.45% , =20 bp B9, 26. 12%,
TE VOL HH SRR <12 bp B A FooHoe 5 B
20.32% ,12~20 bp FI i 52.19% , =20 bp B9, 27. 49%,
VOO H K EE<12 bp B HE & HoHe 5 B8
23.27% ,12~20 bp FI i 52.75% , =20 bp B9, 23.99%,
3 P 18], 254 e 22 AP SSRBRAE 4 HL 1 M 5 3]
fIHEF VOI>VOL> VOO, TE VOL H, 5 iR 5 &
S PAITECK R 306 bp , N HLBBIEIE TC ) /SRS L ot e
KKE S 51M 66 bp .58 bp .81 bp 44 bp .40 bp #il 72
bp, € VOV 1 G HITHRK M EE MBS, KA
K 244 bp , WKL T 31 /S B T AR KK B 43 1)
4 76 bp 68 bp .63 bp .60 bp 45 bp F1 84 bp, VOO H1,
R PICRAK IR IR G KA 269 bp , MELHH
FEEOTR SR TR A B 43514 79 bp .62 bp .66
bp .76 bp .50 bp #1178 bp,

Table 5 Distribution of the number of repeats of SSR repeat motifs in three species of Valeriana officinalis L

gk %ii 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21~3031~40 41-50 >50 it
VOL 5k 0 0 0 0 0 1101 55 316 216 141 15 109 74 63 49 4 240 42 25 16 3150
VOI Mgt 0 0 0 0 0 1206 54 361 19 164 124 116 71 5 4 45 265 5% 29 23 333%
VOO BfE 0 0 0 0 0 120 512 291 207 115 8 97 & 4 35 24 132 18 13 12 288
VOL W 0 76 473 324 259 129 117 72 56 57 40 20 14 10 14 14 37 1 0 0 2413
VOI —Hfik 0 888 491 359 266 174 124 8 61 64 49 21 4 15 14 12 42 6 0 0 26%
VOO L 0 938 542 342 241 180 44 89 76 S8 36 17 15 12 11 12 23 1 0 0 2737
VOL =gk 87 375 190 8 46 2 3 6 5 0 6 2 1 0 3 1 5 0 0 0 1592
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A %ii 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20 21-3031-40 41-50 >50 #&it
VOI =medE 930 371 157 8 65 31 9 3 3 4 9 5 4 1 1 1 1 0 0 0 1678
VOO =HfE 7609 33 176 5 %9 4 6 14 6 4 3 2 1 2 4 0 10 0 0 1492
VOL PUfdi 113 4 17 10 2 21 0 0 0O O 0 O O 0 O 0 0 0 0 18
VOI PUusi: 99 4 025 5 1 1 3 1 o0 1 1 0 0 0 0 0 0 0 0 0 1M
VOO Pumgs: 71 2 16 6 4 01 3 0 0 0 0 0 0 1 0 0 0 0 0 134
VOL il 74 9 2 4 0 0o 0o 0 o 0O O 0O 0O O 0 0 0 O 0 0 %9
VoI Fifdk 64 6 2 4 2 0o 0o 0 0O 0O O 0O 0O O 0 0 0 ©0 0 0 8
VOO g3t 39 9 0 0 0 1 o o O 0O 0 0O O O O O 0 0 0 0 49
VOL 75H3t 50 8 5 4 2 11 1 0 0o O O 0O O O 0 0 ©0 0 0o 7
VoI 7~k 52 4 6 4 5 0 2 1 2 1 0 0 0 0 0 0 0 0 0 0o 7
VOO B 41 7 8 4 5 1 0 2 2 0 0O 0O 0 O 0 0 0 0 0 0 7
VOL &1t 1074 122 687 42 30 1265 677 395 277 198 205 131 8 73 6 59 282 43 25 16 7515
VoI 1145 1313 681 455 339 1412 72 452 265 234 18 142 9 70 5 58 308 60 29 23 8046
VOO 90 1309 742 427 309 1429 663 39 201 177 125 116 78 58 51 36 156 19 13 12 7330
VOL.VOI. VOO W3 1 7,

2.6 SI¥MTEIER SSR FRIZH &M 3 B

MELS 0] UL, Z83d PCR 4744 K B i HL Ok 53 # &
I AW IR 5 YA 0% R 77, 78% ; BAT &
ZEPERT Y 5 ik 55.56% ., IR T VOI3 .,
VOO2 A, AR5 WA 3 B 5L 2 [ 47 3 1 /)
ANIE Y 4, Hob VOL1, VOL2, VOL3 ., VoIl #l
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Fig.4 Distribution and proportion of SSR repeat motifs with dif-

ferent lengths in three species of Valeriana officinalis L.
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