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Identification of genes related to biosynthesis of methyleugenol in Asarum
sieboldii by transcriptome sequence analysis
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School of Pharmacy, Shanghai Jiao Tong University, Shanghai 200240, China

Abstract: Objective To obtain the transcriptome sequence database and differentially expressed genes of Asarum sieboldii, and to identify
the genes related to the biosynthesis of methyleugenol, the main chemical compound in this species. Methods Roots and leaves of the plants
were chosen as experiment materials. The transcriptome sequence database was constructed by applying an Illumina Hiseq 4000 Sequencing
Platform. Unigenes were assembled by BLAST similarity searches and annotated with GO and KEGG orthologs identifiers. Moreover,
differentially expressed genes were analyzed. Results 12.25 Gb database was obtained, among which 129 003 unigenes were annotated to be
involved in 52 GO-terms and 363 metabolic pathways. After analysis, 439 differentially expressed genes were observed, the up-regulated
genes account for 38.3% and the down-regulated genes account for 61.7%. In addition, 136 unigenes involved in phenylpropanoid
biosynthesis in A. sieboldii, and 44 unigenes that were associated with biosynthesis of methyleugenol were identified. Conclusion Unigenes
explored in this study will significantly contribute to genome-wide research and analysis of this species.
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Fig.1 Length distribution of Unigenes
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Fig.3 GO Annotation and classification of Unigenes
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Fig. 5 COG function classification of differentially expressed unigenes
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Fig. 6 Phenylpropanoid biosynthesis pathways of A. sieboldii
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Table 2 Unigenes related to methyl eugenol biosynthesis

S [R5

3} KO 5

EC %5

Wi 2 e

96041 gl il
c125382 g5 il
c127959 ¢l il
c147849 ¢l i2
c147849 ¢l i4
c124838 gl il
142973 gl il
c147267 gl il
229186 gl il
c61990 gl il
c184504 ¢l il
¢123395_¢10 il
116951 gl il
c171718 gl il
c98285_gl il
c124761 g8 il
cl126212_ gl il
c187899 gl il
209904 gl il
234622 gl il
c83117 gl il
c98146_¢gl i2
cl18623 gl _i4
cl18623 g2 il
161778 gl il
c191858 ¢l il
121549 gl il
c195093_ gl il
102482 g2 il
122608 gl il
c122608 g3 i2
c122608 g3 _i4
c122608 g3 _i6
c201863_gl il
c113752_g2 il
c113752_g3 il
c153713 ¢l il
c69547 g1 il
c74310_gl il
c74310_g2 il
c74310 g3 il
158054 gl il
c188831 gl il
198944 gl il

4T LRI A YETENG
(K01904)

COMT (K13066)

WHERR A A-O- FREHE RS G
(K00588)

R ZF S ER RS (K18368)
WRERR S A I8 SR
(K09753)

AR A RE (K00083)

FANAEE B e (K12355)

CYP98A3 (K09754>

RNAREEN (K10775)

FELLFR-O-F 3 A L BE SRS
(K13065)

WHERR-4-FE R AL B
(CYP73A, K00487)

EC:

EC:

EC:

EC:
EC:

EC:

EC:

EC:

EC:

EC:

EC:

6.2.1.12

2.1.1.68

2.1.1.104

3.1.1
1.2.1.44

1.1.1.195

1.2.1.68

1.14.13.36

4.3.1.24

2.3.1.133

1.14.13.11

AL EIERE: CoA £ MR [F) CoA ik

AL R AT FH RS SN

DLAEEE 35 By o4, PR I T PP RS S
£ BT SRRAA E A

UK AR R 3 28 RS A PR

HEALE J5 2 FhIB 20 EERRITY CoA T/ oA 1)

AT 5 22 ol DR P 2 SAH I (1 P EE

AT Mt 27 el BRI

AN € 2 SR Y, HEAFR AL S

AR N E IR A R N A EETR

AL 2 R LU R RERE CoA i £ AN IR SZ % 75 BTN
HEREA M A

A0 R B L, AR N, AL S AR




¢ £#% Chinese Traditional and Herbal Drugs

E48% F15H 20178 A * 3167 -

SE 3k

(1]

(]

[12]

[13]

8, EOOE R WK S P RAREIE
0], AERtBE RS 2A4R, 1997, 29(3) 233-235.

ThIE 2y [S]. —#. 2015.

Ramalingam M, Kim S J. Phytochemical, toxicological and
pharmacological studies of Asiasari Radix et Rhizoma: A
review [J]. Trop J Pharm Res, 2015, 14(3): 545-554.

RLLSE, FUTH, X5, &5 ARBCA e s 4L T
[7]. 4%, 2013, 35(8): 955-970.

Foede, wEkE, 4k, AF. AR ANT U
[0 PE T2, 2015, 40(11): 2055-2061.
KA, B AR WIS, S5 eyl R SR AT
b [J] rRE 224, 2014, 39(9): 1553-1558.

Mo A&, EARG T 4ER, 5. 2T Ilumina HiSeq
2000 PP BANRS A SR AR R ST (0], ThEe
74,2015, 46(8): 1216-1222.

Liu X, Dong Y, Yao N, et al. De novo sequencing and
analysis of the safflower transcriptome to discover
putative genes associated with
Carthamus tinctorius L. [J]. Inter J Mol Sci,
16(10): 25657-25677.
Zhao S, Tuan P A, Li
phenylpropanoid biosynthetic genes and phenylpropanoid

safflor yellow in
2015,

X, et al. Identification of

accumulation by transcriptome analysis of Lycium
chinense [J]. Bmc Genom, 2013, 14: 802-809.

Zhang G Jiang N, Song W, et al. De novo sequencing and
transcriptome analysis of Pinellia ternata identify the
candidate genes Involved in the biosynthesis of benzoic acid
and ephedrine [J] Front Plant Sci, 2016, 7: 1209-1213.
BHETT, W, MO, S5 MRURAZIER ik
X DNA /T\ﬂ/ﬁ%uﬁiﬁﬁﬂﬁ [J1. 2y, 2017, 48(1):
165-171.

sk B, EHEI7, &, S e AN TRRG
fif i DX P BR335SR B S (], 2, 2017,
48(2): 351-355.

HApE, R B XL, G AN N
R N D). T E 2,

Ry i E W
2016, 41(19):

[14]

[17]

(18]

(19]

(20]

(22]

(23]

[24]

[25]

[26]

3630-3636.

B, FRENEE, R, & BRI EYS
KBy S RO (7] ThE2y, 2015, 46(19):
2954-2965.

TRENHR. itéﬂr?%ﬁ LT S IR IRt 2 K]
JTBU e D). MR RABRE R, 2014,
BRI %ﬁ?ﬁ%%%ﬂ%ﬁﬁ:ﬁ%%ﬂéﬂﬂ%%&*ﬁ%%
K so ke, Dhag SEtmiisr D] dbat: PERLR
2, 2006.

Wang L, Wang S, Li W. RSeQC: quality control of
RNA-seq experiments [J]. Bioinformatics, 2012, 28(16):
2184-2185.

Grabherr M G, Haas B J, Yassour M, et al. Full-length
transcriptome assembly from RNA-Seq data without a
reference genome [J]. Nat Biot, 2011, 29(7): 644-652.

Ye J, Fang L, Zheng H, et al. WEGO: a web tool for
plotting GO annotations [J]. Nucleic Acids Res, 2006, 35
(S1): W293-W297.

Yoshida Y, Tomiyama T, Maruta T, et al. De novo
assembly and comparative transcriptome analysis of
Euglena gracilis in response to anaerobic conditions [J].
Bmc Genom, 2016, 17: 182-191.

Koeduka T, Fridman E, Gang D R, ef al. Eugenol and
isoeugenol, characteristic aromatic constituents of spices,
are biosynthesized via reduction of a coniferyl alcohol
ester [J]. PNAS, 2006, 103(26): 10128-10133.

Mo Ak, BRdeis. fEE AR TRITEERE (7). ThE
FAVBLE, 2009, 42(6): 2076-2084.

5L N AR BRI de novo FrAHiHE T A
ZEIR [J]. NN EHLR SR, 2013, 34(3): 627-631.
WAE. FET RNA B HOR 8 s 20 K DR T
5¢ [D]. ¥Frg: LHARK2%, 2014.

T B FsRte. AE AR ALK B SRR TR LA K
SEPIT [J]. HEZL, 2007, 16(10): 29-31.

bk, EEE, BRI AR A KR ET R
gy R A P (1) A €0 385 &0 A (9], A, 1997,
15(1): 87-88.





