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Abstract: Tripterygium wilfordii Hook. f. is a valuable medicinal plant, with anti-tumor, anti-inflammatory,
immunosuppressive and other pharmacological activities. Triterpenoids are one of the main active components that
exert pharmacological effects. However, the content of triterpenoids dominated by triptolide is very low in Tripterygium
wilfordii, and the analysis of the biosynthetic pathway of triterpenoids in Tripterygium wilfordii provides an
effective new idea for obtaining these compounds. 2,3-Oxidosqualene cyclases (OSCs) are the key enzyme that
catalyzes the formation of triterpene skeleton diversity. Based on the genome and transcriptome data of Tripterygium
wilfordii, 16 OSC genes were identified and analyzed. Phylogenetic analysis showed that 16 TwOSC proteins could
be mainly classified as four groups. They are f-amyrin synthase group, friedelin synthase group, multifunctional
amyrin synthase and cycloartenol synthase group. TwOSC6 was successfully cloned. Functional characterization
analysis revealed that TwOSC6 can catalyze the formation of a-amyrin and f-amyrin. This indicates that TwOSC6
is a multifunctional amyrin synthase. This provides new gene resources for the diversity of Tripterygium wilfordii
triterpenoids, as well as new gene elements for biosynthesis triterpenoids.
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Table 1 The informations of 7TwOSC genes and its coding protein

Quantity of Molecular

Gene amino acids weight/kDa PI GenBank Location
TwOSC1 763 87.85 6.26 XM _038869109.1 Chr01:7826994-7832114
TwOSC2 763 87.65 5.99 XM 038845497.1 Chr01:7887967-7893111
TwOSC3 611 70.78 5.82 XM_038843004.1 Chr01:7836525-7841185
TwOSC4 694 80.13 6.13 XM _038855641.1 Chr02:9291030-9295851
TwOSC5 779 89.07 6.44 XM _038844316.1 Chr04:3824215-3836183
TwOSC6 762 87.99 6.34 XM 038849963.1 Chr07:2865933-2872294
TwOSC7 759 86.05 6.37 XM _038854108.1 Chr09:11823416-11836614
TwOSC8 765 88.42 6.15 XM _038858298.1 Chr10:8171748-8177354
TwOSC9 761 87.73 5.95 XM _038860902.1 Chr12:2798501-2803484
TwOSC10 765 88.01 5.91 XM _038861801.1 Chr12:2811651-2815449
TwOSCl11 767 87.98 7.53 XM _038864955.1 Chr13:15036700-15041216
TwOoSC12 768 87.92 6.41 XM _038864954.1 Chr13:15036700-15041216
TwOSC13 760 87.88 6.07 XM 038866587.1 Chr14:3732688-3739202
TwOSC14 763 87.66 5.82 XM _038838351.1 Chr22:3315580-3321187
TwOSC15 762 87.00 6.00 XM 038837156.1 Chr22:3304062-3314975
TwOSC16 763 87.74 6.21 XM 038841071.1 Chr23:8733490-8745206

TwOSCI0 g

TwOSCY

Figure 1 Chromosome mapping information and collinearity

analysis of TwOSC genes

REAH sZm . ARt 7 A X 5 2 IR 57 17 41 DCTAE Ml
MWCXXR %3 514, & 7€ motif 4 Fl motif 1 W, HHf A #
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H i TwOSC1.2.3.9. 13, 14 BAE T p-F W g &
fitg 2, TwOSC8 Fl TwOSC10 R 7F T A #2 il & B 41,
TwOSC5. 7 11,1215, 16 T AE 7 3 Fi] o i & fig 4 .
TwOSC4 1l TwOSC6 5 2 T 38 1) 2 Ty e 75 W fR B &
filf MdOSC1 F1 BfOSC3 &N — 3¢ . ARKR M 2 F A R 4L
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TwOSC16
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Motif Symbol  Motif Consensus
1. [N YDWSGTNPMPPEFWLLPSFLPMHPAKMWCYCRMVYMPMSYLYGKRFVGPI
2. MEHIHYEDENSRYITIGCVEKVLCMLACWVEDPNGEAFKKHLARIPDYLW
3. EHRKEILRYLYNHQNEDGGWGLHIEGHSTMFCTALSY VCMRILGEGPDGG
4. FIKNSQVRDNPSGDFKSMYRHISKGSWTFSDQDHGWQVSDCTAEALKCCL
5. RDPTPLHRAAKLLINSQMENGDFPQQEITGVFNKNCMJHYAAYRNIFPJTW
6. ] QKPDGSWYGNWGVCFTYGTWFAJKGLAAAGKTYHNCYAIRKAVDFLLSTQ
2 QPYHEIBWRKVRHLCAKEDLYYPHPLIQDLLWDSLYVITEPLLTRWPFNK
8. WLEMINPAEFFEDIVIEHEY VECTSSAIQALVLFKKLYPGHRKKEIENFI
9. [N TYEKATTALRRAVHFFSALQAHDGHWPAENGGPLFLLPPLVICLYITGHL
10. [ ] NNYVGRQIWEFDPNAGTPEERAEVEKARENFYKNRFQVKPSSDLLWRMQF

Figure 2 The motifs analysis of TwWOSC proteins
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(#2), LLE A4 2 cDNA NRHGHAT PCR RS, 3575
TwOSC6 [ A KIF R SEHE . I 25 L B oR TwOSC6 TF
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Figure 4 Phylogenetic tree of OSC proteins using maximum like-

lihood

TR L AE 2 289 bp, %S 762 MR KR . K TwOSC6
HEAT 5 I 25 79 79 BT S 7% TwOSC6 AN A7 15 ik 45 ) (1
5), TwWOSC6 £ [ ] — 2 25 ¥ Tl {2 7~ , TwOSC6 TG ¥
2 1 5 48.03%, o- B JiE 45 14 15 24.28%, L 4 &
27.69%. FH SWISS-MODEL [ 3k #f 47 /] 5 2 452, LA
NI 2E7E 8 T A 1wek (5 TwOSC6 [FE 1 N 39.48%)
IR, = 4ERE AL a0 1] 5b TR, 45 5 A cartoon ¥
HIER,

Table 2 Primers used in this study

Primer name

Primer sequence (5' to 3")

TwOSC6-F1
TwOSC6-R1
TwOSC6-F2

TwOSC6-R2

ATGTGGAGGCTTAAGGT
TTACACGTCTGGAGCAC
AAGCTTGGTACCGAGCTCGGATCCATGTG
GAGGCTTAAGGT
GGCCCTCTAGATGCATGCTCGAGTTACAC
GTCTGGAGCAC

4 TwOSC6IhEELIE
¥ TwOSC6 1) fd R B RER B 344 pYES2 BR13 KA
A pYES2-TwOSC6, H4 Jii fi pYES2 (% B 4H) B 4H Ji



R ImAE T A 2,3- 0 R A R R S 2 W e B RE R ALE - 3375 -

K pYES2-TwOSC6 73 7l i N 2F B 8§ Wi Tl 5 P 1 I B
Pk (W H ATCC, 40 fitkgm "5 4 021 900-ERG7, -ura),
HBEAT J I, 0 T = ) 4 BIURT GC/Q-TOF il . ] 6a
R, 5 pYES2 X 4 AH HE, pYES2-TwOSC6 41 i 31l
THAF PR (6 1R 2), HoHTE 14.44 min
L= W0 1, B R R B 6b BT, X LLUg 1R p-F B
1 T ) R B B ) R VS A A IR, R I A TR
TR AE B B W LA B-E MR . £E
14.95 min H 301 7= 06 2, 57 15 84 v 40 1 6b Fir s, X
FLUgE 2 55 o 75 B i T 1) £ B BN (D R0 B RS B 15 B, KR
L= 2 (AR 15 R AR — 2, = 208 a-F
W AR o 38 B BEAA Y D) B E 7 26 B TwOSC6 F A7 fi

2, 3-8 B AR AU 1K -7 88 TR T N - A T T 1 2
fE, Horb o- AR EE N 1

g

AT SR 2 M =S, AR TEAR RS E
PR T =L SRS . 2,3- A2

R BT R DR Bl R TR, AR ST AN R A TR [RI 2H Hp
E J 16 % OSC LR, %45 B 1) 16 2% OSC He K 4 i (1)
BABHT TR R, KP 164 0SCEHEA £
AR SF motif, 5 HAth OSC & A # H, TwOSC3 #/b> C
it B N R 55 motif, TwOSC4 $# /> N i f) — 4™ motif,
X RS R T I R T R T BE S — e IR .

2 TMHMM posterior probabilities for WEBSEQUENCE b
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Figure 6 GC/MS analysis of the fermentation products of TwOSC6
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