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Abstract: Objective To obtain the transcriptome database and gene sequence, SSR as well as transposon information of Stellera
chamaejasme. Methods Using the high-throughput sequencing platform (Illumina HiSeq 2000), a root transcriptome dataset of S.
chamaejasme was obtained, and the sequencing results were analyzed with the bioinformatic way. Results With a total of 26 785 872
clean reads, 47 053 unigenes were assembled. All these unigenes were then blasted with Nr, Swiss-Prot, KEGG, COG, and GO
databases. There were 11 138 and 24 744 unigenes were annotated with Nr and Swiss-Prot databases, respectively. The unigenes were
involved in 36 GO-terms and 119 metabolic pathways. Further analysis showed that 15 unigenes were involved in terpenoids
biosynthesis. Using MISA software, the results showed that there were 3 480 SSR from the 47 053 unigenes, and the most type of SSR
was mononucleotide (1 986) with the frequency of 57.07%. Moreover, the hexanucleotide only had five repeat SSR and the frequency
was only 0.14%. With RepeatMasker online tools to analyze the transposon of the transcriptome sequences, the results indicated that
there were 1 497 transposons, and the number of transposons with £ < 1X 107> was 827. All the transposons were grouped into 22
types, and the LINE/L1 type (405) had the highest frequency (48.97%). The DNA/Ginger, DNA/hAT, DNA/PIF-ISL2EU, and
LINE/Jockey as well as LTR/Lenti were the least type since each of them has only one transposon. Conclusion In this study, rich
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sequence information of gene, SSR as well as transposon information of Stellera chamaejasme is helpful to carry out the research of the

molecular mechanism of phorbol ester biosynthesis in S. chamaejasme in the future.
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Fig. 1 Length distribution of Contig (A) and Unigene (B)
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# R T MVA i&4%, Mi7E MEP i&4% b U5 VR £
FHGIER . BeAh, BRI T i@ ) 1A IPPI
% A (Unigene44316 RX ), 1 4> FDPS 3
( Unigene3650 RX ) F1 1 4> DHDDS
(Unigene29072 RX). [Ai, il id LbIX L Unigene
) RPKM fH ] LUE H, Rkl 2 AACT 4
B, Hdf 2 NMNERBAN AACT 5 B
Unigene45755 RX Al Unigene45792 RX £ 5 1
reads 3 H #8371 000, 17 HMGR F1 MVD ZE K 3%
REEK, WEM reads Y HE 4 4. IXUEHELA
IR, H Rk — W il B B 2R A S ) 5 1k
i IN VR TIShe SR
2.5 HRLBAEIE SSR FHES T

I MISA BAFF 47 053 45 77 IR 7% Unigene
HEAT SSR RFAEAM AT, &5 SR A BIAS I 1) ) 1 B
19 701 894 bp, L& 3 480 4~ SSR, L5 3 035 4
P54 SSR EA TG, (f Unigene S EUI1 6.45%.
AN, & 1 FFLLER SSR A7 15 ) Unigene & 379
g%, MEARAR SSR H A HL T Unigene 4 254
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833 &AM 568 4%, HIMANE 3 HIh 23.94%A
16.32%, fH/DHE/NIRIAET SR SSR A 5 4%, HIL
BN 0.14% (£ 2).

WEAN,  FER S T AT rh T O R R i 2

4 A/T, (FEEK 90.53%, 1. =EEERS
(%0535 AC/GT Ml AGG/CCT, (& Eu451k
66.39%F1 32.22%, tH I SAR I /NP A — 3L
5 4, ACATAT/ATATGT ZAFZRAIK A 1 4.

R1 HERSPIHEXLBRESHER

Table 1 Genes related to tepenoids biosynthesis of S. chamaejasme

i EC %5 Unigenes KJE/bp reads #H RPKM
acetyl-CoA C-acetyltransferase (AACT) EC23.1.9 Unigene37907_RX 338 122 78.85
Unigene40848 RX 428 135 68.90
Unigene41585 RX 459 31 14.75
Unigene43820 RX 613 416 148.24
Unigene45755 RX 972 1143 256.88
Unigene45792 RX 985 1172 259.92
Unigene46404 RX 1304 942 157.80
hydroxymethylglutaryl-CoA synthase (HMGS) EC2.3.3.10 Unigenel1215_RX 596 98 35.92
Unigenel3662 RX 793 97 26.72
hydroxymethylglutaryl-CoA reductase (HMGR) EC1.1.1.34 Unigene24014 RX 198 4 441
diphosphomevalonate decarboxylase (MVD) EC4.1.1.33 Unigene20427_RX 178 4 491
Unigene3231 RX 231 7 6.62
isopentenyl-diphosphate Delta-isomerase (IPPI) EC533.2 Unigene44316 RX 672 198 64.36
(2E,6E)-farnesyl diphosphate synthase (FDPS) EC2.5.1.1/EC 2.5.1.10 Unigene3650_RX 829 69 18.18
dehydrodolichyl diphosphate synthase (DHDDS)  EC 2.5.1 Unigene29072 RX 233 16 15.00
*2 HARSEREDSSREEXELHH
Table 2 SSR distribution in unigenes of S. chamaejasme
HERA SE BIA Y% R ZHEHITT #H EEA51/%
PG 1986 57.07 A/T 1798 90.53
TR 833 23.94 AC/GT 553 66.39
=L ER 568 16.32 AGG/CCT 183 32.22
VUil T 52 73 2.10 ATCC/ATGG 17 23.29
Ttk R 15 0.43 AAAAC/GTTTT 10 66.67
A Exiv- 5 0.14 ACATAT/ATATGT 1 20.00
ACCATC/ATGGTG
AGCAGG/CCTGCT
AGCTCC/AGCTGG
AGGCCC/CCTGGG

2.6 FEEFHI

FIH RepeatMasker 7 2k7#7 S 7 AR 13 4% sk 41
FEBN G e REAT 0, &5 AL RINAT 1 497 454
AT, L 827 &FAIM E {H<1X107, f 22
FhRAVEL AT, Horh LINE/L1 28852, L4 405
%%, At hy 48.97%, k5375 LTR/ERV1 (91 4%)
FTLTR/ERVK(73 45, (5 LE 4373 49 11.00%F1 8.83%.

It4k, DNA/Ginger. DNA/hAT. DNA/PIF-ISL2EU

F1 LINE/Jockey DL LTR/Lenti ZRAV % H /b,

MEAE 14, WA 3.

3 it

7

e g e 2y, A1 8 25 )
PRFF I IED 5 R AR R BLZ AT FUERH] illumina
BB i A AR AR EOT TSR LR AR, 3RS
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Table 3 Number and types of transposons in transcriptome

of S. chamaejasme

L L] i H EEA51/%
DNA/Crypton 3 0.36
DNA/Ginger 1 0.12
DNA/hAT 1 0.12
DNA/hAT-Ac 49 5.93
DNA/hAT-Charlie 20 242
DNA/hAT-Tip100 7 0.85
DNA/P 5 0.60
DNA/PIF-ISL2EU 1 0.12
DNA/PiggyBac 9 1.09
DNA/TcMar-Marin 20 2.42
DNA/TcMar-Tc2 5 0.60
DNA/TcMar-Tigge 35 4.23
LINE/Jockey 1 0.12
LINE/L1 405 48.97
LINE/L2 4 0.48
LTR/ERV1 91 11.00
LTR/ERVK 73 8.83
LTR/ERVL 35 423
LTR/Gypsy 44 5.32
LTR/Lenti 1 0.12
LTR/Pao 15 1.81
RC/Helitron 2 0.24

T 47053 /> Unigenes, “FIKEN 419nt, K75 T
KT B R T WSS B EAE O A DG B A
HE. WKL, £l Blast WX ER G, HniiR
B[ Unigene " ER 17073 5 7K A« JL g 71 A0 B KA
VLHC RS, HeAh, I 5 B0 e FMEER (KK
AR A 3 HAT B AU (B
2-C) o HEDM J5t PRI WT BE MK i A T et . Bt
A, ARWEFEAE R Z HTAHT 5L I e 2 A AR K
S PR P oy 2 B A AEAR R AN TR o IR K S T
RERRFR IR, S BRI &) prostrain.
B, 73 MR BE KRR S A s, ol UKL 67.5%
] Unigene ¥R A 7] k) KR BR XA Ricinus
HRA 178% TR AERW
Populus trichocarpa Torr. & Gray Fl 8.4% % R 4 i %
Vitis vinifera Linn. skl BeA, ERFREE IR
A SRR AR RS A B BRSSP R,
FoAt KRR B A B AR . 8 s,

communis Linn. ,

A RE AL R A BUAR B A R B AR B K i S A S
IR EE A, AFOR P AE DG R EAARz,
A AEA b B S g Ae BV A R
5. HARIR R IE T A G — DR AT 5T

R, RN 2 5B E Ri& R
HRR R (MVA) AR H 2-C-H-D- 7R s Bl i -4-
R (MEP) &2, ABFFCRRILT 15 A
B WA ISR OCHERESE IR, AR T I L SE R 4350
Wk H MVA &2, 1A B K0 54— 40815
MEP 4% (1) 5 Bl 5L DR 30— AN R AT e 3 . T
W, LEEGFIR B IREIS A ad fE . MVA B2 0] fg
EET EFEM. thoh, AREAURINAEX 15 43
A1, HMGR Fl MVD HEDE R E SAH AR, R
XA R B I T R A B i A JR #5 T Prostratin
WA R IR B 2 — . X5 R AW STIE 52 )
HMGR J& MVA 317 (1) Bk 25 5 g — 51,

BEAh, 5T IH B RRIG 5E (casbene synthase,
CS) FENTRE LA R prostratin [ B} IS REK 56
SEIENN, BRI, LEAHIFSE P A 4R B P4
Wkl CS Bk Unigene J741. FFWT9Y 4157
IR A sl DA SRR AU S5 AR A T 11 13 S CS BE
JF304 query, S5AHEFIH )5 A AR () Unigene
HEAT blast LLXF, B FRAFAH Y ) %1% Unigene.
WFRAL AT TR IR ] LC-MS 7 ikt A L

FRESHM LY prostratin O, PRISEAREN, prostratin %
FUHTAA AT BEASE B A AR EEAR T 5 sl RIS, —

FOTEMELART I o Sy A — AN R, HENE T2 A
TR B T I 31 5 B AR BRI, 0 20 26645 31 (1)
Unigene 78RR, PR FEEIRA PR, DhRgd:
BEME P AR, M B — HEAEAR h 30k = B R 1
Wl ik MEP 3421 (1 CEERG IS R FD CS JE B, IR
WS BIMER AL R . Rk, 7645 P9 LA
th, ] DU [0 i DR] e o PR 7 32 R S S
SEEERT AR EE T prostratin [RZEW) G BUE
THURIEEATHE— IR AT

SE R

(1] b BE, % M8, R 7. EEAREER T R AR
SR ) T SRR BT B RN 45 52 B AE R AL I
[7]. &2, 2010, 30(16): 4369-4375.
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