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Abstract: Objective To clone a sesquiterpene synthase gene denoted As-SesTPS1 from total RNA of Aquilaria sinensis based on
previous transcriptome sequencing data and analyze the bioinformatics and expression of the gene. Methods The full length cDNA of
As-SesTPS1 was obtained by reverse transcription-PCR (RT-PCR). The sequence similarity and homology were analyzed, and the
structure and function of the coding protein were predicted by bioinformatics method. The gene expression levels in different samples
of A. sinensis were quantified using qRT-PCR technique. Results The sesquiterpene synthase gene As-SesTPS1 was cloned, which
contained an ORF of 1 671 bp, encoding 556 amino acids, and shared high similarity to multiple sesquiterpene synthase genes. The
protein encoded by this gene had conserved RRxgW and DDxxD motifs. It was confirmed the gene was highly expressed in agarwood
sample through qRT-PCR technique. Conclusion The sesquiterpene synthase gene As-SesTPS|1 is cloned, which will lay a foundation
for further study of sesquiterpene biosynthase pathway in A. sinensis.
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Fig. 1 Electrophoretogram of total RNA from A. sinensis

3.2 AKE As-SesTPS1 EEHIIKE

AR T3] A 7 A s 4L AT i A QB T i 2 ok
IR FE R P S5 R 0 A, JEHCK S 1853 bp 1Y
CL5155.Contig3_B1 J¥#1], #i%J¥ 511347 CD-search
Iy AT, BRI RE G A AT S A e . K AT
ORF Finder 7347, AHLZFHI4 5 58 3 1 T 800 5
HE CORF).o AR¥E 5 BT TR BME B R S5 14
LA K 0 e 5% cDNA Sy BEAR AT 4, 76 1 700
bp Ze A7 A7 WA S R 2%ty W00 A 45 B H 2
(& 2). ¥ PCR “Waifb 5 vo i, HRELEH %

1 2 3 M

2 000 bp
1000 b
750 b

1-LL cDNA B[] As-SesTPS1 748 2-LAKEDNI 41 DNA AR
[') As-SesTPS1 #7384  3-BI¥EX . M-Marker

1-As-SesTPS1 2-As-SesTPS1
amplification from genomic DNA  3-negative control M-Marker

2 As-SesTPS1 i 1%
Fig.2 As-SesTPS1 amplifications

amplification  from c¢DNA



* 736

¢ %% Chinese Traditional and Herbal Drugs

FEa6% FS5H 20153 A

W AT PCR OIS UE I /e, Wy 45 R &
Lasergene 7.1 [f] SeqMan #A/-9F4z, X7 5dt4T
ORF &4k, 13356845741, £ 1671 bp, %
i 556 DR IELM, fv 4N As-SesTPS1
(KM881473).
33 HBAKE As-SesTPS1 EFE IEF ALK IE

CATTA AL i PR S DR A O BERSOEAT 9, v] 45 2
1 4412200 bp 467 (B 2). K47 IR I (Rt
g B 4% % NCBI [t Spidey Chttp://www.ncbi.nlm.
nih.gov/IEB/Research/Ostell/Spidey/) 4T /04T, KW
TN S TR ARG 3L TG-AG $i4%
MUTHRFE, HIEANFHI o HCE & SiMsE AT 80 T
X Bt; ¥ As-SesTPS1 JEH 5 HAT Spidey LAY,
KI As-SesTPS1 FZFPHIA L FINRIETERA 100%.
ZE R NIERIARAIE T4 H943 8] As-SesTPS1 JE[AI ()
IERATE
3.4 BAKEF As-SesTPS1 IR ELRMES 7

¥ As-SesTPS1 i PK| %5 fith 1Y) 5 HE 12 J7 51 /£ NCBI
AT BLASTp 70 #7, KLY 22 50 2Fki & il
SEDL AT B A, JeroAA Y B e ) o R A
O- 7 Q) K M A B M ( delta-guaiene  synthase ,
AFV99466.1) 3L, ik 54%, HilpEIIA o-@AIAK

20 40

As-SesTPS1 : MSAAQVSPAPVPAHNAAASKEEV-BHESH

it i (delta-guaiene synthase, AEG77020.1) &
K, WA o-FEAR MG i (delta-cadinene synthase,
XP 007021123.1) FEPA, HFLIN o= EL 06 & il
(alpha-copaene synthase, ADK94034.1) &[K, %%
KARE 45 D A il [ (—)-germacrene D synthase,
NP 001268213173 DX B A5 82 i (0 [/ PP 20 9l 4y
53%. 48%-. 48%. 45%; GUREIA] 2 i v RS 2
15 2 A L [R]) As-SesTPS HIARIME Ny 41%. 12
Jil GENEDOC #1-¥ As-SesTPS1 H& R bt ()& Sk
M7 5 S5 AR RIE R R tis ) 6 42 EMR )T 5 3L F b
Xf, G5 IR As-SesTPS1 He PR HAT WM 15 2 i
file 2% Je BB PR ST 17 41) RRxgW Al DDxxD (& 3),
HEW L W] e G A P15 Y- A 2R B

i IS Bl s DR AR B L 2 R e 471 PR AH DG A
KIJRERIVEMY, 40k 7 KIS % TPSa~TPSg, Al
H MEGAS.0 Aty NI v s 225 (& 4,
MERREE R LUF H, WIHAREAE SCHE IS5 Bl 73
SIS TPSc Al TPSe W5, 1k AREAH S
B 7R G S AP S AR TR )
HEr 4 2820k TPSb. TPSa. TPSd. TPSf Al
TPSg MV b3 B ™= J AR AL Fl, Horpr TPSE
SRR R AR I (1 — AN 3. ARSI H I

60 80 100

| DATTE-PTKKEERIE AR FERE TekNa H-rR——-LG :108

AFV99466.1 - - -MSSAKLGSASEDVS[ADH VETSB-LPS HDH- - :100
AEGT77020.1 : - ——-MSSAKLGSASEDVS[RE D} VETSD-LPS! G 1100
XP 007021123.1 : MSSLASSSLPVSTND--SMSNE-Nfal= IRVPTDNOLSQ NIMYDO--DYK :108
ADK94034.1 : ATYLQASS---GPCS—--TIVPEITRESE -VDAGPN--QQ)| RM-NV--TFQ :104
NP 001268213.1 : -MSVOSSGVLLAPSK--NLEPEVGESCE -MAADDDSAQ FDG--SVV :]08
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o% = = %3] 5
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Black represent identical and gray represent partly identical
B3 As-SesTPS1 %wA3E A5 EMEFiE S BEEE QBB IED 1

Fig. 3 Similarity analysis of 4s-SesTPS1-coding protein and other known sesquiterpene synthase proteins
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3~556 fir, AHALL [3gddAJE FIONBIR, FH1IR
PPN 44.53%. 12 H] Discovery Studio #K 1%
As-SesTPS1 JE K g i) 1) £ 11 b AT — 4 45 F 1AL,
I 5.

B (O R A5 R FRRIR G540 23 0l 87 5 Y bl DR ST 25 K 1 RRxg W
DDxxD

Yellow ball & stick model and stick model represent conserved motif
RRxgW and DDxxD respectively

5 BEARE As-SesTPS1 EEHITRNE R =4 EH
Fig.5 Predicted 3D structure of As-SesTPS1 protein in A. sinensis
3.6 HAKRE As-SesTPS1 HEWRIZEREDT
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CL5155.Contig3_B1 JERIh 22 R RIS L, JTEFE
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