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Cloning and bioinformatic analysis of B-AS gene from Panax japonicus
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Abstract: Objective The key enzyme of triterpene saponin metabolism was cloned and its sequence, structure and function were
analyzed by bioinformatics. Methods RNAs were extracted from the leaves of Panax japonicus The full-length cDNA sequences of
B-AS were cloned by utilizing RT-PCR method, and the sequence was connected to the pMDTM18-T for cloning and sequencing.-AS
protein characteristics in transplanted species and cultivated species of P. japonicus were predicted and compared by bioinformatics
analysis and the phylogenetic tree of B-AS protein was constructed. Results The B-AS sequences in transplanted species and
cultivated species of P. japonicus were obtained, which had 2 286 bp ORF and encoded 761 amino acids. There were little differences
between the two varieties of B-AS proteins in physicochemical properties, secondary structure, tertiary structure, and phosphorylation
sites, which may lead to show difference in catalytic activity. Conclusion This work also obtained the full-length of cDNA sequence
of B-AS gene in transplanted and cultivated varieties of P. japonicus, and provided a systemic sequence analysis of B-AS proteins,
which can provide the useful information for B-AS studies in the future.
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P 8 R SRR B B S, DAREUAT Y S0t
RNA MR, SOE 433 cDNA.
122 1115 B-AS HRK5I Y& HA PCR ¥
BitsI sl EH 5-GAAGATGTGGAGGCTA-
ATG-3’; [Jf] 5°-GTTCAGACGCTTTTAGGTG-3’,
DL IRTF 2 cDNA B, § 81742 B-AS
cDNA, PCR ¥ H4HIFEF: 94 CHIAZM: 5 min,
AT 32 MEH: 94 °C. 1 min, 51 C. 1 min,
72 C. 2.5min, #J5 72 ‘CHEM# 10 min. 1 HELAR
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1~3-SHX 4~6-SHZ

1 #5585 RNA BjXkE
Fig.1 Total RNA electrophoresis of Panax japonicus
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2 15 p-AS HE 2 KFFIBIKER
Fig. 2 Electrophoresis results of full-length sequence of

B-AS gene of P. japonicus

F1 1% p-AS EEWHEERMUS
Table 1 Base differences of B-AS gene of P. japonicus

w115 47 162 i1 300 £z 355 i 367 L 493 i1 580 fiL 787 ik 808 fir
SXH G T A C G T C A A
SHZ A G G A C C A G C
mfh 87446 878 1% 1200 17 1202 i1 1368 1z 1412 41 1555 iz 1 828 fir 1958 iz
SXH T G A A C T C T A
SHZ A C G G A C T C C

22 1% B-AS EERBERENERESN
221 EALHER T RIRFIRE AT TS B-AS
K9t 761 NEIERE, FX TR 87 742.28,
731 31N C3972H5078N104001121S47> SR THOH 12 158
MRS (pD A 5.87, kit (Asp+Glu)
Bl o1, IEHMERIE (Arg+Lys) BN 74. iZ%EA
AaEfeEch 4789, BT AREMEA. TR
N 75.65, I FERISEIKMEN-0.3620 XU ER RS b
W5 B-AS FEH GG 761 NEIEEER, AN E
N 87 884.46, 43 KA Cao73Hs08aN 105001118848 Aok Jif
THON 12 173, pI 4 6.00, LR FE (Asp+Glu)
oA o1, EmREE (Arg+Lys) BON 76, %%&
FIARREIRECh 4841, B TAREHEA. BB
RECH 74.88, KPYISEIKYEN-0.381. F ProScale
XTI 2 B-AS 2 K w5 [ ISR B K PEEAT 7047
ZERERIX 2 MFTIZH B-AS EEASEK
PEEA.

222 PRSP A NCBI 4 {1
Conserved Domain L EIMATTZ B-AS J: K 4wt
HOARTFLEME, 45 R RG] RS R SR B
M S B-AS Y B AL B IR LB
(oxido squalene cyclase, OSC) fR5F[X SQCY 1

(¢d02892) Al K Jik f& 5¥ X ISOPREN_C2_like
superfamily (cl08267) CGXAMRSFXJETE 1 2K
KIMUEEF R, HhasEa @ ieis), hitt
UL, FEREYEMIRN, ZEAET 0SC Kk,
A A 2,3- 80 &R T e B B 2R DR
223 EBEGN . G S IR E A AR
HMHMM Server il B-AS & (RIS LE, 4558
TR DRI F AR i T 7T S RO AR S S T S
) B-AS A JE TAEESEE H . #R4E SignalP TN TT
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Mo SRERZEARAGE ST, B ay e
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BTN 2 B-AS EE ISR T H3HT .40 €
RLFRM,  IRBRT RS R it 77 715 25 RSO B 3 S AT 59
Z B-AS HES R —H.

224 BERRAGAL ST R o 6 R AN U T A
P25 1) 8 50 vE A Dy e ) B AL, Hod 2 R
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MR FF FAT 152 B-AS 2K guhd a1+ LA L 3 A
SRS i, SRR, HBEE 0.5 I, IRIR
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TREAR S TT TS B-AS SRt I I A7 AE 67 ANETET)
WERRILAL AT, ALFE 27 KEVETERT Ser BERRILALAL, 21
ABVEETER Thr BERRIIELERL &, 19 ANETER Tyr BER
Az sy XU EARRE TS B-AS ZEFIZRADI & H
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FEAR—.
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Sequence length: 761
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Fig.3 Secondary structure prediction of B-AS protein of P. japonicus

2.2.6 1115 B-AS KK g0 i EE (1 = &5 H T
F SWISS-MODEL [FlJ§ @R 5 R A X111 5
B-AS I8 15 =2 25 HEAT 100, DAN 1) = 6 [
48 (Lanosterol synthase, PDB yEMS 1w6j.1) {E
RFIEARAR , 5 VR R AN X AR B T 5 5 B-AS
RIER T HIAAE N 42.57%F1 42.28%, A
i35 (GMQE) 7371174 0.70 1 0.69, =4E45H:
W 4 Fitzs. TR EOTR IR RS R T 1T 15 2 5 XU 41
BT TS B-AS A =R EEAR—FL.

22.7 JFHIGHT CBATITS B-AS BB A
2 17 51 5 NCBI 4 i O 8 bl I & 35 18 17 91 1E 4T

4 15 p-AS EERILE BB = REEETN

Fig.4 Prediction of tertiary structure of protein encoded by

B-AS gene of P. japonicus
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Blastp LUXT, KIATH 2 B-AS AL ALK L
550 ZFHEYIN B-AS B E AL, AT 51 215 156
%, MUETE 80%LL o Mk 5 2 A fh
192 B-AS B A H AR SR 17 MAEZIT
B-AS @IEFR 4, 1 ClustalW #ATZ 75 LT,
RILIXLE B-AS ¥J B A OSC HIFE IR 55 o <7 1
& (Motif), f4% 1 > MWCRCY #{k. 1 4~ DCTAE
FEARFN 4 A QW (QXXXXXW) Hifk, REARTHE:AL
FUNER 2 Fiok oMWCYCR FRARTE B-AS B HH N
TRep, AN, ZTHHREERE (W) AlEE
XF =0 R R B A A A AR

DCTAE R ~FJF 5l 5 IR ¥ 4 & 1 X QW
(QXXXXXW) FHiE 7512 — By A th L vE ) 05 &
I3, ALY 2,3-A 4k & m R d fE R 3
FOERASHMIER . #E—BIEsE T NIRRT 4
At 7T 5 2 R0 RUR AR B R AT T S b v B A B (1 2
KA B-AS JEH, 1%L K ZwiL 1) B-AS & & T 0SC
SR iR o

22.8 RGIMME NTHITTS B-AS EHA
5B MUERER T MRS R R, T
LIRARNE LR 741, i MEGA 5.0 %R F NJ
AR, &8 (-5 BoR, T3 B-AS

F2 B-AS EHH OSC R ENAL S
Table 2 OSC motif base site of B-AS protein

MWCRCY #4EA7 55 DCTAE BARA £

QW (QXXXXXW) Hififr i

)
Pi¥EZ Panax quinquefolius 260~265 fir
Y1712 Panax japonicus 260~265 {iL.
N2 Panax ginseng 260~265 {iL.
FRFEBL Centella asiatica 260~265 ir
L8850 Bupleurum chinense 260~265 fiL
AR Aralia elata 260~265 fiL
M Betula platyphylla 260~265 fiL
HIMk Kalopanax septemlobus 260~265 {iL.
W Hedera helix 260~265 {if.
FIFLIN Eleutherococcus senticosus 260~265 fir
it Solanum lycopersicum 260~265 {iL.
WAL IL Gentiana straminea 260~265 fi.
kB Euphorbia tirucalli 260~265 fir
WAEE Artemisia annua 260~265 fir
T "] Theobroma cacao 260~265 fiL
KR HE Glycyrrhiza glabra 260~265 {if
K RHE Glycyrrhiza inflata 260~265 {if

489~493 fif 113~119 fif. 163~169 fii. 606~612 £
489~493 fif 113~119 fif. 163~169 fii. 606~612 £
489~493 fif 113~119 fif. 163~169 fii. 606~612 £
489~493 fif 113~119 fii. 163~169 fii. 606~612 fif
489~493 fif 113~119 fii. 163~169 fii. 606~612 fif
489~493 fif 113~119 fii. 163~169 fii. 606~612 fif
489~493 fif 113~119 fii. 163~169 fii. 606~612 fif
489~493 fif 113~119 fif. 163~169 fii. 606~612 £
489~493 fif 113~119 fif. 163~169 fii. 606~612 £
489~493 fif 113~119 fif. 163~169 fii. 606~612 £
489~493 fif 113~119 fif. 163~169 fii. 606~612 £
489~493 fif 113~119 fii. 163~169 fii. 606~612 fif
489~493 fif 113~119 fii. 163~169 fii. 606~612 fif
489~493 fif 113~119 fii. 163~169 fii. 606~612 £
489~493 fif 113~119 fii. 163~169 fii. 606~612 £
489~493 fif 113~119 fif. 163~169 fii. 606~612 £
489~493 fif 113~119 fif. 163~169 fii. 606~612 £
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Fig. 5 Phylogenetic tree of amino acid sequence of p-AS

protein
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MHZEEE T w2 aH, EEWERNFE
Wi IR (MVA) BEA . MVA &&7H
it 2 S SO AR NS B B, R IR e oG
PERIBEAE SOV, BESE R AE AR ) =il B 1R A
B S B B2 A2, DECURIL MVA &
e 2R O PR A, L b A B AR A Bl X TR
AT =R R ARG EEMEY, Rk
W) 2,358 B M PR AT S A8 R 8 o =il S i 4
(P51 T

MWz EBHESE FUFHR R ETN
F, ABEHLEHFASRM OSC KKk it F £
B-AS, B J& OSC X H il M — & B i 4% 55 3R
Fe 7 B A A PR Y. B-AS &b T R IR
for 4 2 El ok 3 e R R E L) S M . B-AS
- A0 i I 5 BB R DR AR, I ANH R, A S,
WALE . ORSEZ MY b th B-F W R A
R FE R ) cDNA 741 AW 5LE I, B-AS J A
KRIESBESEZ AN, AHEYD T
B-AS J PA AR S v] S EOLE I o & AN A . B
FN R, 25 FIREYIA B (0 A= 906 RAE 9%
FERAR R, ] RE 2 S EUOHL R ) B 2 A 4S5 1 e
A, SRR EEAAAEZE R, RS &
ANTA] o PR SR ECEE T A 1 v 3R 1 O g A R Y
M L O,

X0 LU R I 0T B A R R i A7 7 23 R0 R R R
T2 B-AS J: A cDNA FH KB, Pi#& ORF
FFHIABALEE N 99.21%, FLE 18 ML 2 57,
%5 111, 351, 363. 489. 576. 783. 804. 870.
1 551, 1 824 ALHEIEA )11 80 B8 1 & BE R A K
AR, 2 158, 296, 874, 1196, 1198, 1364,
1 408, 1 954 ALHEHEEA [F] 5 BUR 0 2 JL /8 A B
ARG S bR R AT RS R it A7 2 R U] R
AT S B-AS B, RIL 2 AN B-AS HATE
41 Hi H 1R 58 7 DA B A AR ) A R RHE ) ) R A — B
(1), A OSC FIERHIEBLAR Y 5] MWCYCR.DCTAE
A QXXXXXW, 7E MVA @12t kK IEEAL 2,3-%
1A e MY e 2R Dh e . BEFE N ORI,
B-AS FE K 4t 7 41 (25 57 5 A A A o
FH 2 7 VR VR VAT A% R i 1T 1 2 RUOUU] B AR G 7T
2 B-AS B YRR A— B, (AT PE ] B AT
TEEST.

RG22 5 W R W AR 91 2 (8] [R) R
PHERXRAK—NEFARNTHE. FAH MEGA 5.0

2l (1) R G A TT LU R IR I RS B i 7T 1 2
OB EEAR B ST 15 238 5 TOMEL A 2 & i
B-AS HHEKN— KK b, RPHKFETF—H
g, BABRERESGRARD, R T g
YE B, AR 2 S ST S B-AS
R B i A B R Dh e A BT 1, NiE—8
PIE R AR TE . Rltk, nIR AR, NS
T AW HR T B 45 B IR ] B AR F% R i AU
BB TS0 B-AS ZH &K, BN 2292
bp, ¥IEE 142286 bp FI52% ORF, Zwfd 761
MNRIERRA R E A, AEYE B 2 AN
Pl B-AS H [ 5 40 B R e 0 FNLE AR A A
RIFVIDIRE— 2, HHTWHEAE 8 MR E
S, A RE TR B AR AL SRR AT S RO AR R R
MHEZHEER . EER % ZHETH LK
BRI AP EE R, ARSI S =Zie T
TENESR.
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