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# . AT HEZ0AEBHERF 99 741 £ w9k F 4ot Unigenes #47 7 SSR (simple sequence repeats)
{2 B4, 28T 7T 23732 /-SSR 12,4, » 7 T 18552 4 Unigenes F, SSR X £ % %4 23.79%; 4 H SSR 1z %
# Unigenes %95 K & 4 226 188 bp, SSR 4z 1A #9-F343EH H 1/2.07 kb, TEKE-F3HKEH 953 bp, AWHKE

HRUSSRY, _HMEFREAMHBFRELRIBZNEL AT,

oA & % SSRs 9 47.53%F= 25.92%; & 181 #F

FTHAARAY, KRBT LETHHA AGICT. AIT. ACCIGGT, #-#lE .5 SSRs 49 41.38%. 22.10%F= 6.49%,

# 5 ¥ SSRs 49 Hu ) ik 69.97%.
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Analysis of SSR information in Camellia tetracocca Zhang transcriptome

LI Ruiyuan, XING Hui, SHEN Tie
(Key Laboratory of Information and Computing Science Guizhou Province, Guizhou Normal University, Guiyang 550001)

Abstract: In this study, a total of 99 741 unigenes were de novo assembled based on the bud transcriptome se-
quencing of Camellia tetracocca Zhang. Totally, 23 732 SSRs were detected in 18 552 unigenes, accounting for
23.79% of all the unigenes. The total length of unigenes containing SSR loci was 226 158 bp. The mean distance
between SSRs was 1/2.07 kb and the mean length of the repeat motif was 9.53 bp. Di-nucleotide repeats were the
most abundant followed by tri-nucleotide repeats, making up about 47.53% and 25.92% of the total SSRs, respec-
tively. Among the 181 repeat motifs, AG/CT, A/T and ACC/GGT were the most frequent motifs in di-, mono- and
tri-nucleotide repeats, accounted for 41.38%, 22.10% and 6.49%, respectively, and which totally accounted for
69.97% of the total SSRs. These results will provide abundant sequences for SSR markers development on Camellia

tetracocca Chang.
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KAE T EEER, % & N: -amb=2, 50; -tr5=T, 5, 50; -tr3=A, 5,

H S8 5T YRGS 4 FAn e HF R R Fe i
. PRCHTFE DUBR R S5 R, 24 IR A i
H SSR i il S KHUBIT R IUERZAE SSR 73 FFrid
B B ATAT IR AR, X DYERESF R B 4% 2 4
PEOYHT AL ERERIER . RS BEUR R AN A 2R
SRAA R EENE L. AT IR A
I HEE B3 200 Unigenes 7 51I3E47 T SSR 4z
MAZHR, A T HA AR AL BAENIYERTE SSR 4
FARC I TT R IR AR AR KT 5SS
1 MR5R®
1.1 iRt

196 FH R AR B I 48 5 22 B R DU 3R 23 g i s 2
(IR AL L o
1.2 PUEKZ Unigenes FUHF#EFA SSR i S B9$34

BOHT e (R DU BRI g, BN A, A
FoKizf B T R — M A PR A BR 2 = AT
F, AP 4148 F B2 Nlumina NextSeq 500, 546
Bed B 7.2 Gb, 11 Trinity B PHERS MK
N 49 179 157 bp ] 99 741 % Unigenes. fifiJH est
timmer perl 727X Hf 421 Unigenes iE473d 38, %

50; -cut=100, 700; F-fEH CD_HIT ERRITRITH,
ZH % EN: -¢1.00 -n5-M 2000,

18 4 #F MISA # 2 Unigenes - f¥] SSR {7 55,
IEbR N : BEEFRESR 10 KU L, —EHRE
Fe bl L, =HRMESS KU L, MK ERE
"5 WULE, filxHRESS KU L,

1.3 & SSR =K Uunigenes IR 54

K4 SSR A7 Unigenes, J&T Nr A1 Nt
Hu e, @ik Blast #2/7 Chttp://www.ncbi.nih.nim.
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2 ZER59Mh

21 PBKFFERE SSRIURKEMEE LB NS
X2 TS 211 99 741 % Unigenes #£47 SSR iz
MR, FBEA SSR AL Unigenes 3t 18 552 %%,
(74 Unigenes 1] 18.60%. JH, &4 5.~ SSR 7 1
) Unigenes i 14 453 %:; & HZ1 SSR i)
Unigenes A 4 099 % . iX 18 552 > Unigene 36145 T
23 732 /M) SSR {7 i, SSR A AR A IHIE N
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Table 1 Distribution of SSR loci in Camellia tetracocca Zhang transcriptome

HE M #H ELA5l/% R 1% 15186 /kb B op “EIK E op
Repeat type Number  Proportion  Frequency  Average distance Total length Average length
H TR Mononucleotide 5528 23.30 5.54 8.90 73 812 13.35
T Dinucleotide 11 281 4753 11.31 4.36 109 681 9.72
= F R Trinucleotide 6153 25.92 6.17 7.99 38313 6.23
V4%t E2 Tetranucleotide 214 0.90 0.21 229.80 1186 5.54
T #% 1B Pentanucleotide 158 0.67 0.16 311.26 813 5.15
%R Hexanucleotide 398 1.68 0.40 123.57 2383 5.99
Kt Total 23732 100.0 23.79 2.07 226 188 9.53
HEER i
R (,%;:Eﬁ T ﬁﬁﬁg 250001
0.9% : 5
\ 2200001 |
SRR ' c
25.92% R —g 15000
23.3% Z
% 10000
E 5000 2180
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1 PUpkFEEREAZES XA SSR HELH

Figure 1 Proportion of different SSR repeat type in Camellia

tetracocca Zhang transcriptome

2 MUIkEEEFLE SSR S EE RO
Figure 2 Distribution of the repeat number for different motifs
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PUBRZSH: 20 1) SSR MR £'E, MRS
BIANEHRESHA, HH &M EST LB
ZRBR. Hf, “HBEREEXMYEARL, N
11 281 4>, 55 SSRs [#] 47.53%; HIUCN=KHE
ML IR E KA, 43908 6 153 MF 5528 4,
55 SSR ) 25.92%71 23.30%, X 3 fhEE A,
JL 5 A& SSR 19 96.75% (1.

22 M3kFEFRLE SSR FTRIEFEKEMEE X
ST

PUBRRZS k4, SSR AL E B B K2
226 188 bp, “FHJKFERE 9.53 bp, H Ao AR
HIREFET A RIS, KE 512 109 681
A1 73 812 bp, HIKGE R RS IR E R A
B, KJE43 914 38 313 12383 bp, #e i i 2 VU#%
HIRAM TAZ B IRES, KE5 709 1186 H1 813 bp.
BB R B E T K E S0 13.35,

9.72. 6.23. 5.54. 515 F15.99bp (% 1).

MEETCE S IRBCRE, Pkl 2K SSR 1, 6
WEERZ, LH 4 2554, HgE 5 kER, It
A3 1704, HR N mEmEURK R 10 k. 7 #kF1 8
WEHE, 7%H 2630, 2564 F12 000 4. EEK
AE 5~15 Z [A]ff) SSR iz s, A 21 503 4,
AL 90.61%, 10 HEE REAE 31 UL R HIR
BIRARME, 76 60 LA E, AIRLZRSAS T (B 2),
2.3 MEPkFEEHEFRLE SSR FRIEFHIDX B

ST

FEVUBRZHE 40 23 732 A SSR hrfid, H
181 FEEHI G, Hri, HIREURZ MRS
FRER I, A 108 F, K& HZHIRERE T,
A 33 Fh. TURTHRR . IR R
BETREE R R 22 . 10 F. 4 FhF1 4 Fb

(£ 2,

= 2 MUBREZEEFRLAD SSR EEETHLBIMHKE

Table 2 Repeat type and number of SSR motifs in Camellia tetracocca Zhang transcriptome

H 4 2K Repeat type 45 F 6 Repeat motif & Number Et.51/%Proportion
BEHER AT 5243 22.09
Mononucleotide CIG 285 1.20
TRHR ACIGT 900 3.79
Dinucleotide AGICT 9821 41.38
AT/AT 538 2.27
CG/CG 22 0.09
ZRTER AACIGTT 450 1.90
Trinucleotide AAG/CTT 1213 5.11
AAT/ATT 165 0.70
ACCIGGT 1541 6.49
ACG/CGT 188 0.79
ACT/AGT 103 0.43
AGC/CTG 441 1.86
AGG/CCT 1010 4.26
ATC/ATG 655 2.76
CCG/CGG 387 1.63
WL RER T, AAACIGTTT 38 0.16
Tetranucleotide AAAG/CTTT 30 0.13
AAAT/ATTT 24 0.10
Others 122 0.51
TEHR AAAAC/IGTTTT. AAAAG/CTTTT 44 0.19
Pentanucleotide Others 114 0.48
AN ACCGCCICGGTGG 64 0.27
Hexanucleotide AACCCT/AGGGTT 21 0.09
Others 313 1.32

PRHRESRY T, AT EEHETRMHE
G, 5L H IR E R KT 94.84%; M HIRER

HKMrh, AGITC EE R ITHT 5 Ll i oK, 18 87.06%:;
=R EE R, ACCIGGT EE R L HIMK
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%, HUGE AAGICTT il AGG/CCT, Fr ik kLl
43N 21.07%. 19.71%F1 16.41%. DUEINIZH IR
HE XM, FESHEITTHIREABREAC &
2).AG/CT.AIT.ACC/IGGT, AAG/CTT 1 AGG/CCT
X 5 i E L OTE TR B T R e A R
#4355 & SSRs (1) 41.38%. 22.10%. 6.49%.
5.11%7F1 4.26%, 55 SSRs 1] 79.34% (& 3).

HA AT
20.66% 4 22.1%
AGG/ICCT

ACCIGGT

6.49%
AAG/CTT 4
5.11% AGICT
41.38%

3 PUEkZFEREAE SSR FEES E LA LSl
Figure 3 Proportion of the major SSR motifs in Camellia
tetracocca Zhang transcriptome

2.4 UEkFEEFRLA SSR ATAMAITEMN
SSR 7 F A ic Al I VERE AWK IR R E R 24
PE 0 SSR 2 A 1A H B 52 (1) R 32 H K FE . SSR
MEmKE (L) 5Z2E%ZEMXRN: 4 L=
20 bp i, Z&EME; 4 20bp>L=12bp i, £&
PEh &g HL<12bp i), ZEMEC. Aut5EH, 1Y
BRI SSR K AE 10~20 bp UFH 15 847 4
(15 SSR &%) 66.78%), 20~30 bp 1 5881
i e E) 24.78%), K BEFE 30 bp BL L[4 2 004

ACl R 8.44%), A iHK BEAE 20 bp LA 1) SSR
e 33.22% (3R 3D, 4 ULHENIAH 7RI 2 1)
SSR A7 i BA B8 = 1 2 A YRR I 77

*x 3 SSRIURKENT
Table 3 Distribution of SSR motif length

SSR & /& /bp SSR #=/A> teA51/%
Length Number Proportion
10~20 15 847 66.78
20~30 5881 24.78

>30 2004 8.44

2.5 & SSR {i& Unigenes MIZEM 947

Z BB BRI B AF U FE 1, AW T
NR A1 NT ##57E, X7 SSR Az sif) 18 522 %
Unigenes 347 T LEXTVERE, TEBRIARIELXT ST,
H 12966 (£7,5 18 522 2% Unigene 1] 70%) fE 3%
EExt b NR B0 NT #5048 2, (B ok &5 R A IR
Bt FEMHEAR G o
3 iT1ig

DUBR S A B AT TR0, 7E i 2 1 S5
R EAR TR . SSR &5 TARIC T &M
PR FERI TR IR AR . 248 AR 5 T A o
e X T RHAMFEFH SSR brid, BrsET
2011 4F &M AH S BRI Fo ARl , HILRT AR
eI 43 SEZM,  H AT AR WLE X PYERGE SSR A7 A%
I TR o AW T IR TS A, o DY 3k
Al SSR AL RUEHAT T AT, Kk U BRI ol %
PRI RGP FIR F R 3 B IR

x4 BFEM (BM) SSRSKMERLE
Table 4 Comparison of SSR loci information among tea species (cultivars)

e Gk B % S35 BE 5 /Kb S35 Ibp 3 4
Species (Cultivars) Frequency Mean distance Mean length Major repeat type
Je3: 43 Longjin43 9.64 3.68 16 ZERER
#7755 Shuchazao 37.19 2.85 16 THHR
PUERZ% Camellia tetracocca 23.79 207 953 — Bt
Zhang

AT TR D7 PF2A5 211 99 741 Z% DUBRAS e 5%
#H Unigenes #1717 SSR f7sS48%&, A 18 552 %
Unigenes 7 SSR £ 55, 5. Unigenes ] 18.60%,
X B TP (Allium cepa)  (5.57%). HF=
£ (Panax vietnamensis var.fuscidiscus) (16.86%)-
% % Pl[Codonopsis pilosula (Franch.) Nannf]
(12.22%) . 4T % 1¢®[Erigeron breviscapus(vant.)

Hand.Mazz.](6.99% ) #1 i i %"l Houttuynia cordata
Thunb.) (7.51%) Z59F0. AHF5CFT3E75 SSR AL 14
23732, PHEEEN 2.07kb, HIEETHA
Bl (17141 kb). 5:5® (17452 kb). FHE (Lemna
minor) (1/6.57 kb) FfafE#El (1/9.04 kb) ZEHyFh.
Fk, iR RAEMFL S P A, Ok
KLl SSRHAINT R, X ULBAPUBRAS ) SSR
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FRAEA LB FEE . £ SSR AL S K E 4 Ah
b, PUBERZSIOH- 4 5640 SSR K JEAE 20 bp LL_EfF)
B OSSR M 33.22%, & T Ik 4 st 5 B

(11.52%). P (18.11%). ¥ =+tM (11.98%),
TP e I 43 ZEH AT 45 R (19.77%),
XFRHIUBR A k20 SSR B BRI M £
S,

RN AN et 43 ST SSR AL AN
W5 Ot 47 25 BL 2 G S 20 SSRBL A 40 BT 485
B, VUERAS 285 56 4H SSR 7E SSR A s 1 H AR
SEREE R IR T R I BRI E SR (R 4),
{HAZ TR B 2R 5 HoAh 2 FpASH db fh— AR —
ZH IR E A, X U A R 2 2 [ Az s A5 B A,
HEALFE AR 022,

AW I T PUBR S e s L ) @ & 75 B9
45 21 Unigenes, & X7 T SSR A7 £ (#H Z
ST, a5 RRBHPUERZS ) SSR R . vl FH M
W FT 25 R ] R DUBRZ D) REFE R SSR 43 FFRic FF A
PR B IRPI AR . A% B R R B RN AR 1) 7 A
R 7 TR AR S 8 .
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