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Abstract: The SSR loci which exist in 42 362 Unigenes in Elsholtzia densa transcriptome were detected by
MISA software, additionally, the structure and distribution characteristics were analysed. The results in-
dicated that: (1) a total of 17 564 SSR repeating sequences have been searched, which were distributed on
11 903 Unigenes, and the frequency of occurrence of SSR loci was 28.10% with an average of one SSR lo-
cus per 3 200 bp. (2) The dominant repeat motifs in Elsholtzia densa transcriptome were mono-nucleo-
tide, di-nucleotide and tri-nucleotide, accounting for 97. 27% of the total SSR loci, and among the three

dominant motif types, the number of motif type formed by mono-nucleotide was the largest with a total of
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169 motif types (51.22%), the (A/T)n in mono-nucleotide repeats and (AG/CT)n in di-nucleotide re-
peats, were dominating motifs, accounting for 50. 60% and 12.17%, respectively. (3) The mono-nucleo-
tide motif was the type which repeated the most (49), the repetition times were between 10 and 66, and
the difference of the SSR number was widely showed in the same motif with different repetition, the num-
ber of SSR was declined as the increase of repetition times. (4) The length of SSR was concentrate on a
range from 12 to 30 bp which contained a total of 8 190 SSR loci, accounting for 95. 60% of the total SSR
in di-nucletide to six nucleotide motifs, and the number of highly polymorphic SSR sequences was 1 589
(=20 bp) which accounting for 18. 54 % of the total SSR. The SSR sequences showed higher potential pol-
ymorphism and greater value for development, based on the results of multiple studies, such as occurrence

frequency, distribution density, motif repetition and length variation. This study laid a theoretical founda-

tion for the development of SSR primers in a follow-up studies for Elsholtzia densa.
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Table 1 The description of distribution characteristics for SSR loci in transcriptome of Elsholtzia densa
411 Wi H - Statistical item # H Number

Unigene ¥ Number of Unigene 42 362
Unigene 751 5K B Total length of Unigene sequence/bp 56 141 397
15 A SSR A A5 #Y Unigene J3 31 S %X Total of Unigene sequence with SSR loci 11 903
SSR ¥ £ 41 Number of SSR loci 17 564
8 1A LL L SSR 7 #4540 Number of Uunigene with more than 1 SSR loci 3693
24 SSR i #4550 Number of composite SSR loci 1675
SSR 137 5 H B % The frequency of SSR loci/bp 3 200

R2 BUBERRASRUSAESXE FERIHHIT

Table 2 The statistics of repeating types, number and distribution for SSR loci in transcriptome of Elsholtzia densa

HE KR % H Lt %) BIES 34 53 A PR S MR T K
Repeat type Number Ratio/ % Frequency/ % Average distance/kb Total of length/bp Average length/bp
H AR Mono 8 997 51.22 21. 2 6.24 100 356 11.15
¥ H R Di 4475 25.48 10. 56 12.55 59 434 13.28
= AT Tri 3 609 20. 57 8.5 15.56 52 173 14. 46
PURETF IR Trira 218 1.24 0.51 257.53 3 884 17.8
T AZH R Penta 85 0.48 0.20 660. 49 1775 20. 88
ANEATR Hexa 180 1.03 0.42 311 4795 26. 64
Bt Total 17 564 100 41. 46 3. 20 222 417 12. 66
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Fig. 1 The quantities distribution of SSR loci formed from preponderant motif of different repetitions
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Table 3 The quantities distribution of different motif SSR loci in transcriptome of Elsholtzia densa

ENCESSi] 80 2 B Y] LES KR HE 4L B Y] LIES
Repeat type Base composition No. Ratio/ %  Frequency/% | Repeat type Base composition No. Ratio/ % Frequency/ %
AR A/T 8888  50.6035 20.981 1 AATAC/ATTGT 2 0.011 4 0.004 7
Mono C/G 109 0.620 6 0.257 3 AATAT/ATATT 2 0.011 4 0.004 7
""""""""""""""" AG/CT 2138 121726 5.0470 | L##F8  AATTC/AATTG 2 00114 0.0047
AR AT/AT 1303 7.418 6 3.075 9 Penta ACACC/GGTGT 2 0.011 4 0.004 7
Di AC/GT 1027 5.847 2 2.424 3 ATATC/ATATG 2 0.011 4 0.004 7
CG/CG 7 0.039 9 0.016 5 * (1) 1 0.005 7 0.002 4
AAG/CTT 638 3.632 4 1.506 1 AAAAAT/ATTTTT 8 0.045 5 0.018 9
AAC/GTT 584 3.3250 1.378 6 AAAAAG/CTTTTT 6 0.034 2 0.014 2
ATC/ATG 502 2.858 1 1.185 0 AAAGAG/CTCTTT 6 0.034 2 0.014 2
AGC/CTG 381 2.169 2 0.899 4 AAGGAG/CCTTCT 6 0.034 2 0.014 2
=AY R AAT/ATT 368 2.095 2 0.868 7 AATTCC/AATTGG 6 0.034 2 0.014 2
Tri CCG/CGG 341 1.941°5 0.805 0 AGATGG/ATCTCC 6 0.034 2 0.014 2
ACC/GGT 338 1.924 4 0.797 9 AGAGGG/CCCTCT 5 0.028 5 0.011 8
AGG/CCT 261 1.486 0 0.616 1 AAAATG/ATTTTC 4 0.022 8 0.009 4
ACG/CGT 110 0.626 3 0.259 7 AACTAC/AGTTGT 4 0.022 8 0.009 4
ACT/AGT 86 0.489 6 0.203 0 AAGAGG/CCTCTT 4 0.022 8 0.009 4
""""""""""""" AAAT/ATTT 38 0.2164 00897 ACCTCC/AGGTGG 4 0.0228 0,009 4
AAAG/CTTT 35 0.199 3 0.082 6 AGGATG/ATCCTC 4 0.022 8 0.009 4
AATT/AATT 34 0.193 6 0.080 3 AAATTC/AATTTG 3 0.017 1 0.007 1
ACAT/ATGT 26 0.148 0 0.061 4 AACACC/GGTGTT 3 0.017 1 0.007 1
AAAC/GTTT 20 0.113 9 0.047 2 AAGATG/ATCTTC 3 0.017 1 0.007 1
AGAT/ATCT 14 0.079 7 0.033 0 ACTCTC/AGAGTG 3 0.017 1 0.007 1
AATG/ATTC 10 0.056 9 0.023 6 ATATCC/ATATGG 3 0.017 1 0.007 1
AATC/ATTG 9 0.051 2 0.021 2 AAAACC/GGTTTT 2 0.011 4 0.004 7
DU R ACTC/AGTG 5 0.028 5 0.011 8 AEAFR  AAACAC/GTGTTT 2 0.011 4 0.004 7
Trtra ACCT/AGGT 3 0.017 1 0.007 1 Hexa AAATAT/ATATTT 2 0.011 4 0.004 7
AGCT/AGCT 3 0.017 1 0.007 1 AACAGC/CTGTTG 2 0.011 4 0.004 7
AGGG/CCCT 3 0.017 1 0.007 1 AACCAC/GGTTGT 2 0.011 4 0.004 7
AACC/GGTT 2 0.011 4 0.004 7 AACCTC/AGGTTG 2 0.011 4 0.004 7
AACT/AGTT 2 0.011 4 0.004 7 AACTCC/AGTTGG 2 0.011 4 0.004 7
ACAG/CTGT 2 0.011 4 0.004 7 AAGCAG/CTGCTT 2 0.011 4 0.004 7
ACCC/GGGT 2 0.011 4 0.004 7 AATATG/ATATTC 2 0.011 4 0.004 7
ATCG/ATCG 2 0.011 4 0.004 7 AATCAC/ATTGTG 2 0.011 4 0.004 7
*(8) 1 0.005 7 0.002 4 AATCAG/ATTCTG 2 0.011 4 0.004 7
"""""""""""" AAAAG/CTTTT 17 0.0968  0.0401 AATCGG/ATTCCG 2 0.0114  0.0047
AAAAT/ATTTT 11 0.062 6 0.026 0 AATGGC/ATTGCC 2 0.011 4 0.004 7
AAAAC/GTTTT 8 0.045 5 0.018 9 AATGGG/ATTCCC 2 0.011 4 0.004 7
AAATT/AATTT 4 0.022 8 0.009 4 AATGGT/ACCATT 2 0.011 4 0.004 7
AACTC/AGTTG 4 0.022 8 0.009 4 ACACAT/ATGTGT 2 0.011 4 0.004 7
TR AAGAG/CTCTT 4 0.022 8 0.009 4 ACCACT/AGTGGT 2 0.0114 0.004 7
Penta AACAT/ATGTT 3 0.017 1 0.007 1 ACCATC/ATGGTG 2 0.011 4 0.004 7
AGAGG/CCTCT 3 0.017 1 0.007 1 ACTGCT/AGCAGT 2 0.011 4 0.004 7
AGATG/ATCTC 3 0.017 1 0.007 1 AGAGCC/CTCTGG 2 0.01114 0.004 7
AACAC/GTGTT 2 0.011 4 0.004 7 * (62) 1 0.005 7 0.002 4
AACAG/CTGTT 2 0.011 4 0.0047 | E’ﬁ' 7777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777
AAGGG/CCCTT 2 0.011 4 0.004 7 Total st e

e o RRATEA 1A SSR L s i 57 2 B, 3545 9 Bt

Note: * Indicate the motifs only one SSR locus was formed, the value in bracket is the number
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Table 4 The statistics of repetition times for motif of

SSR loci in transcriptome of Elsholtzia densa

HERBRA RADAEERE BOREZ KL

e
REE;JJL Number of The lowest The maximal
epeat type . Lo L
repetitive type repllcallon repllczmon
HAZAFBR Mono  10~66 (49) 10 (35.9%) 66 (0.02%)
B Di 6~40 (32) 6 (35.66%) 40 (0.05%)
B R Tri 5~27 (20) 5 (54.36%) 27 (0.06%)

DU H R Trira  5~18 (10) 5(59.17%) 18 (0.46%)

TLA%AF R Penta 5~11 (4) 5 (72.94%) 11(1.18%)
ANEFER Hexa 5~17 (6) 5(75.56%) 17 (0.56%)
20007 W R Di
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Fig. 2 The statistics of different motif SSR loci in

transcriptome of Elsholtzia densa
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Fig. 3 Length distribution of different motif SSR loci in transcriptome of Elsholtzia densa
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Wk & B AE Ny — R & ) O R O T
SSR WL T & i 7 ik B R 2 H AR, B
WITE SSR AR TF A A3 1)z W e 53 55 A
IR = T R T BRIRK (Potentilla anserina)
20 X2 A HERAF A SSR 5147 ARk, Bt %
J B 1 5 Je FUSUA Y BTG, 6 T4 S 2 ik TR 2 %
INIEBHEE EST (Expressed Sequence Tag) £4 ,
i AR B Jr kel SSR A a5 B IF #4751
Y IF & BB IZ R, G 2R o AR AR L T R A
(Brassica cam pestris) ¥ s 1 4r Ak #] 11 879
A~ SSR 7 L I e 12 X R A SRR G Y
N L B P MR (Lycium ruthenicum) K&
DS L0 7 B4 L 3R A5 2 494 A SSR v 4, i % 1 10
Xfim 2 85 SSR 19, IF 3 1 48 hy A Ad 1 35t 4%
EREPE I KRGS R MISA B PE N5 (Pe-
rilla frutescens) 1 206 & EST FF¥) &% 1 526
A~ SSR sl FF BT AT T 723 2% SSR 5.

ABFFEXT L ITCAR G I FAE T 42 362 4% Uni-
gene FEAT SSR AL a4 I A1 73 A L IEAG I B SSR iz
B17 564 4,04 T 11 903 45 Unigene | .SSR )
AT R A 28, 10% . XI/NFTAEY 3t IR TE B =
BB (Salvia yunnanensis) %% 54 SSR #4170k
FER B SSR KRN 7. 51565 XK % AT
F}2 (Salvia miltiorrhiza) 15. 99 Mb ¥ 3 4 %%
Y 3BT T & Unigene 1 33 438 4751, L3k A5
2 095 4~ SSR i #E 17 25, SSR KA F Ry 6. 27 % ; K
RGHEIXIBIERHET (Perilla frutescens) EST-
SSR 43 i R AEHEAT T 487, EST-SSR & A i %
22.19%6 . XFHCRL b LA [ RE T 2% Bl 28 46 7 35 e o
Z SSR KAEFMAEANN B . 5 HABSN G YR =
R4 A6 2S (Camellia fascicularis19. 63%)" 4%
% (Codonopsis pilosula s 12. 22%)7 | B My 2
(26. 3697 1 I % H (Solanum  tuberosum
3. 43V ML B AR T e S LT SSR A AR
RIMB S EF . dnl W B A T e s LT
£ 5 SSR AL EECH F 5, vl 5 SSR ARid i IF &
FIT E £ K 05 B R Al X R W e A
SSR &AM AT AL A HE K B, SSR A 5 K A 9t
AR YRR AN ) T 2 90 22 S kL S R AT RE S5 )
il 9 By L DR 45 0 [0 22 S DA K o3 B B8 R /N
SSNELE SR RN S F P S

A X 9% A 7 e ok AN [ R Y 287 SSR i

SUBCH 3B ke B, 85 A6 75 735 i S 2H SSR i A2 5 AU 3t
A 6L AT RRE E KRR £, A A SSR A5 )
51.22% MKUKCH = (25, 48%) . =A% R T 42 28
(20.57%) LA L, B = = B R
(97.27%) &% A6 75 75 7 sk 20 SSR v A5 1Y £ 3 Jk
FP2E M, AR AT RRAE 3 Fh S 3 SR AP RT L )
B, R EER IR, FHER AN X B M AL
SEYL SSR Ay Hrafsx A i T AL 2508, SRR A AT
Bk SSR FHIRAMN L T AL H IR 8 A KA
(99.44%) AR E L (74.33%) N FEIFIHE
R, MAF A ZE I 7E E 38 2 K 5t 4] SSR 15 B 40 i
b s TR BER s ERER S Mg
75 SSR FHIME B 45 R AL, SSR My £ 35 A
MRE—E =R MRER .3 F TR K R SSR
P70 ek 92, 58%6.,98. 0% i1 98. 85% ., fH 5
AR GEAS ) 1) S b3 = FiAE 4 % sk 4 SSR 2 2 0k
JFPRAE R (98 46. 762, =~ M B2
41.47% .12 61.60Y) " LR EW L Y
B sl SSR v o5 HH A Jk ot B 2 LU Y A B ST
HE AR FE YR SSR F ST AR X 4518
FE R AS [FAR W 92 Th 3545 3 T 5 UE 32 R

A ST B BT R R R A ) AT R AR
PIITCFER (AG/CDn, M FHYLL (AT/AT)
n R IEIETT s BT W) R AR W A B g
ML (AAG/CTDn N = BAF IR I R
Ivi) HL 40 2 ST 4 SSR 3 T 28 784 iy 26 B0 4 110 25 S vk v i
MY FP A B G ML 250 56, B o ek dl
SSR AR HEILT R (AG/CDn, i ZHH R
SSR [ LR 47. 80 %0 » R IH/IETTH (AAG/
CTDn (17. 68%0) . iX — 545 R 5 LR 458 — 3L,
A, Xt ZHE Y e 25 AL R EE R (Saxi fra-
ga montana)™ | 52 2L G K (Onobrychis wviciifolia
Scop*Mengnong” )" AR (Hypecoum lepto-
carpum)" VS SSR BF ST WL AS B T B AR A R 4 25
W, Hlf kY, — S REFREA TS Bk
WS W HE SR R B LT (AC/GTHn
(20. 28 Y)Y | HESE 1L B Bk = A% T RR AL S B T R
(AAC/GTT)n (34.95%)" 75 25 = B 47 A # 3%
JE N (AGG/CCTOn (12.53%)"Y , AN[EHyFh % 57 40
SSR [A]— & ARV I TR A [F] , AT G A0 HAH N Ga
i 2 1 1 R AR 3R 2 S A O

PN SSRAL S Z B FERAERL TER
YR 22 5, Xu D B9 W] SSR T # & EK
0 P B B e 1) 22 A PRV AR M A s
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F 12k, 2 EMEED . BHEEEEEHAEL
PR S 43 i AE 5~66 IRZ ), A 121
ol i A2 R Bk, EL A v ) AR S AU R R R T 2R A
/N R BUTTE 1) SSR A 5 B i s HL B 25 5k
JPAZH RIS N, AR RFCE R B T REH, KE
I3 AT FE B L SSR P B K <C12 bp B 2 45 M R B
fiK,12~20 bp Z AR P 55, =20 bp I Z B MK
B HAK 9 3 7 SSR £ &M 3%l & T M i P
SSRY, WA E A R T B AN BRI T SSR
JPAA B G5 R R, A L P 257 SSR T I K B
FAERAE 12~30 bp, A H A 8 190 4~ SSR i s, i
fF 4831 SSR A7 A Y 95. 60% .1 589 (=20 bp) 4>
SSR JF A EA M ) 2380 b T gE it SSR A7 £ Y
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