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Abstract: Objective To obtain the transcriptome information characteristics of roots, stems, and leaves by transcriptome
sequencing of Styrax tonkinensis. Methods The roots, stems, and leaves of S. tonkinensis were selected as the research objects, and
Illumina HiSeq™ 2000 was used to carry out the transcriptome sequencing analysis of these roots, stems, and leaves. Results A
total of 53 835 045 high-quality sequences (clean reads) were obtained from the roots, stems and leaves by transcriptome sequencing,
and 69 151 Unigenes were assembled by Trinity de novo, with an average length of 778 nt. BLAST analysis showed that 41 412
(59.89%), 31 189 (45.10%), 25 539 (36.93%), and 16 749 (24.22%) Unigenes were annotated in the Nr, Swiss-port, KOG, and
KEGG databases, respectively, which could be classified into 46 branches of cell components, biological processes and molecular
functions of the three major classes in GO classification, involving 129 KEGG standard metabolic pathways, of which 31 had
secondary metabolic pathways. There were 3 461 protein coding frame sequences, involving 54 families of higher plant transcription
factors. MISA software was used to mine 10 974 simple repeat sequences (SSRs), in which the two-base repeat SSRs was the most
abundant, with 6 282 (57.24%), and the five-base repeat SSRs were the least, accounting for 2.45%. Conclusion The transcriptome
information characteristics of S. tonkinensis roots, stems, and leaves were obtained by high-throughput technology and
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bioinformatics analysis, which laid a foundation for the study of functional identification, secondary metabolic pathway analysis and

regulation mechanism of S.tonkinensis.

Key words: Styrax tonkinensis (Pierre) Crail ex Har-tw.; transcriptome; functional genes; metabolism pathway; simple sequence repeats
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1 %R Unigenes B9 KEGG BG4
Table 1 KEGG pathway analysis of transcriptomic Unigenes
T AR B Unigenes ¥ & i Eb/% JH#E 1D
1 oxidative phosphorylation 365 4.85 ko00190
2 starch and sucrose metabolism 310 4.12 ko00500
3 purine metabolism 285 3.78 ko00230
4 phenylpropanoid biosynthesis 276 3.66 ko00940
5 glycolysis / gluconeogenesis 242 3.21 ko00010
6 amino sugar and nucleotide sugar metabolism 225 2.99 k000520
7 cysteine and methionine metabolism 221 2.93 ko00270
8 pyrimidine metabolism 214 2.84 ko00240
9 carbon fixation in photosynthetic organisms 203 2.69 ko00710

H— 5 KEGG &I, 940 2% Unigenes &5
RRER KRBT WS 20 MR BREE
A EGEEE (R 2). Hrp, SKERBEWE K
(ko00940) FREBIMAEFH A%, 14 276 % HIK
FER WA A A R (ko00941), FERIHA 100 4
TR A YE 2 A R (ko00900) 5 <FE A 93
% 80 KRG RBRNAY . 5 BB MR
(ko00945) K; 4r7lf 64. 46, 45 Fl 41 26FE A
5% N RAEVER (ko00906). Mk A= M
WA R (ko00950), SR AEMI A (ko00904)
IVEE 75 Joe 288 L Wi e AR e A 06 2E 4 & 7 (ko00960)
AKX 37 XS HEREMAEY A (ko00908); JH
SR KM EY &% (ko00905) 47 35 %k; 34 %%
FEDRIE R A%l 0 =i R ) A& . (ko00909);

CE R RN ABLISE . A IERIRIE R R R
MR E R EEAA RS A . RS
B AR EYD G WINMER] A R ER S A
R MAEY S A IS N 8>, 78 30 &LAF.
XL HG A R r 2 B A A AL T 7 SR A
Eht
2.3 CDS f#%REF 7

XS %2 S AT Unigenes #E1T CDS 4304,
@it BLAST 345 41 351 /> CDS 41, #| | ESTscan
B FEAS 5] 3461 45 CDS. FEsg[A Tk i, #
53 3| 54 AN R 7500, Hod C2H2., ERF. bHLH.
MYB. GRAS. NAC. MYB-relate fl WRKY 3
i, U ZEAEERE (H 5 25 T7THE%
BAER. ZERH I E B .

T 2 454 Unigenes )RERISE KEGG BEFES1T
Table 2 Secondary metabolism KEGG pathway annotation analysis of transcriptomic Unigenes

s AR E Unigenes & 5 H/% JE# 1D
1 phenylpropanoid biosynthesis 276 29.36 ko00940
2 flavonoid biosynthesis 100 10.64 k000941
3 terpenoid backbone biosynthesis 93 9.89 ko00900
4 stilbenoid, diarylheptanoid and gingerol biosynthesis 80 8.51 ko00945
5 carotenoid biosynthesis 64 6.81 ko00906
6 isoquinoline alkaloid biosynthesis 46 4.89 ko00950
7 diterpenoid biosynthesis 45 4.79 ko00904
8 tropane, piperidine and pyridine alkaloid biosynthesis 41 4.36 ko00960
9 zeatin biosynthesis 37 3.94 ko00908

10 brassinosteroid biosynthesis 35 3.72 ko00905
11 sesquiterpenoid and triterpenoid biosynthesis 34 3.62 ko00909
12 anthocyanin biosynthesis 26 2.77 k000942
13 monobactam biosynthesis 15 1.60 k000261
14 limonene and pinene degradation 14 1.49 ko00903
15 monoterpenoid biosynthesis 12 1.28 k000902
16 flavone and flavonol biosynthesis 10 1.06 ko00944
17 isoflavonoid biosynthesis 6 0.64 k000943
18 glucosinolate biosynthesis 3 0.32 ko00966
19 caffeine metabolism 2 0.21 k000232
20 betalain biosynthesis 1 0.11 ko00965
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2.4 SSRs HHES T A, b, AGICT EBUPT 5 tefl fems HLik2
MISA #1FF-F Unigenes ] SSRs ¥ %, =WFEEE, 3072 (27.99%) A~; PO, FLAIN

8712 4~ Unigenes "1 45 10 974 /> SSRs (% 3).
L HE ST SSRs FEE i, N 6282 (57.24%)

T4 A 777 (7.08%). 269 (2.45%) Fl 574
(5.23%) 4>,

3 #:3F4HE Unigenes SSRs 7%
Table 3 SSRs analysis of transcriptome Unigenes

HEHTHE .

a5 4 5 6 7 8 9 10 1 12 13 14 =15 R
A EE 0 0 2057 1267 973 712 503 307 81 9 48 325 6282 57.24
AL E S 0 1760 734 319 91 70 64 6 10 7 3072 27.99
VUpgiEES 549 164 42 17 5 0 777 7.08
AL ES 206 45 13 2 1 1 269 2.45
NEEESE 405 145 1 10 0 3 0 574 5.23
5t 1160 2114 2857 1615 1070 786 567 313 91 17 50 334 10974 100.00

3 g DLAIE R ERE A D) Be ) 0 K%, W R A

AN TR AR BT L& R
TETRBORTZ M, RIS 1K 1k e,
T O R EE %2 B &SR A lllumina HiSeq™
2000 5 A Fi 15 L S H B R AT A O A,
Fr e 5 s R R4, 53 835 045 %% clean
reads #0373 3 69 151 4% Unigenes, H: K J¥ 5 reads
BHEEYET. Unigenes il B K, AWM
AREFAGE, vibErm 2 B &R, ZAm
(10 35 PR R I R AE

o I8 T P SRR e S AR A i
EVME BT B VIR AR Ul AR ME B2
3 HTN B3RS (e S A BE 3R 4T reads B8 ZH2%,

BLAST. Trinity. ESTscan %,

T BLAST 4041, 69 151 %¢ Unigenes iliid 4
KEHEEE (Nr. KEGG. KOG Al Swiss-port) ELXf
A 41951 (60.67%) FFHERLIIERE, 2R LS
(RAZE - in=wARI Ny - EL N e 2y P UV
SR T RS 2 B A R AETE R B R R B RHAE K Th
REY] Unigenes, A ffdt—LHR .

i 2 DAL GO 4y S s oAk 541
ML 5y« AR FEAI > T IhREAE OG; EId KOG %t
I 2 I RIKCF 4R B R REY A, T ORF 4=
Vs oie, ARKFEEE L3gm TR I uHERi B0, 1%

e He

R4 T KOG 288 (25 M), i#—#38
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