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Cloning of alliinase gene from garlic bulb and its expression in Pichia pastoris

WU Xiao-li, ZHANG Ting, BIAN Jin-duo, XU Jian
College of Life Science, Zhejiang Chinese Medical University, Hangzhou 310053, China

Abstract: Objective To clone the alliinase gene from the garlic bulb and construct the eukaryote expression plasmid for expressing
the recombinant alliinase in Pichia pastoris system and analyzing its bioactivity. Metheds The alliinase gene was cloned from the
Zhejiang garlic bulb by RT-PCR and the eukaryote expression plasmid of alliinase was constructed with the pPlczaC vector. The
recombinant plasmid was transformed into Pichia pastoris X-33 by eletroporation. The positive clones were screened and were
induced by methanol. Supernatants after induction were analyzed by SDS-PAGE and Western blotting. The activities of the
recombinant protein and the extracted alliinase were detected by the pyruvic acid method and compared by specific activity. The
contents of the two kinds of alliinase were detected by Lowry method. Results The alliinase gene was successfully cloned from the
garlic bulb, the length of alliinase gene was 1 500 bp, the molecule of the recombinant alliinase was about 5.5 x 10*, existed in the
supernatant of Pichia pastoris. The specific activity of the recombinant protein was (82.09 £ 3.89) U/mg and the nature alliinase was
(176.49 £ 5.06) U/mg. Conlusion The alliinase gene is successfully expressed in Pichia pastoris system. The recombinant alliinase
has the activity of enzyme, but is lower than that of the extracted alliinase.
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BEEWTL 550 220 S T 3 . SEIRERRE
Pichia pastoris (Guillierm.) Phaff X-33 B i 75 #k K
2 2 St U R B S, KV T B DHSa- pPlezaC
AR A LI SR A7, pGEMP-T-easy # 1K H
Invetrogen A ). Trizol X7l PCR 2fifb i &, %t
IR & kN PO &, BUEPT His
PR E AP, HRP bRid EHLR 1gG W H
Invetrogen /» 7] . Reverse Transcriptase XL & ¥4 3 i «
HS Prime Star DNA &1 FR#il14:  ) 8 i Takara
APt FRERIE AL PG A E AR AT, R
HIECH 98%.
2 HkE
2.1 5|¥igit

A Genbank % 5% (157 2 R4, /3L ORF
HE B Rt —XF 514, Lifs19: 5-GGTATAA-
ATGATCTGCCTAGTGATT-3’, Fifi514: 5°-CATA-
CAAAGATACTCCTTACTGCC-3.
2.2 Kir#EE RNA BB pGEMP-T-FR R
BE BRI MR AN E

O IE R 5 25 T A PR, 4% Trizol 171
YT S RNA 2B FE T RT-PCR. L&A
(1) cDNA Z—HENRH, ¥ 1522 v41. PCR
ZHh 94 ‘C. 5 min, 98 ‘C. 10 min, 55 ‘C. 10 min,
72 ‘C. 3 min, 30 MEI, 72 CLEM 5 min. 1%3H
JEBE VKA PCR 724, PCR pP=#alifh )5 ve bz 2
pGEMP-T-casy #ifk. JFHAL 4 KIF 5 DH5a, #k
IHME s bE T 37 CllRE GG, FR IR TR A
PR T A S Y A T YA 5 52 B i R . e /T
23 FEBEBERETEER pPlzoC-FRRMKIE
HRRMEEFEE

o RIS 4. BES 14 CCCTCGAG-
AAGAGAGAGATGATCTGCCTAGTG:; Riif514:
GGAATTCTTAGTGGTGGTGGTGGTGGTGAATG-
AAAGGACGAC. 435I\ Xholl Fl EcoRI )4
K, Ll pGEMP-T-FR % [ 4 31T PCR, PCR
PR pPlezaC BAR 5B Xholl FI EcoR1 M)
BT, B TR pPlezaC-7H 2 I i 2 XUk
P)%5e, H Takara 24 @ 3ET DNA JUJF,
2.4 pPlezoC-FR ARG EHRA R LB FRIX

I 5 mL YPD ¥ 753 T 50 mL #EFE R, #emh
FEBRE X-33 T30 CibidssE. M 0.1~0.2 mL K557
PHEFNT 500 mL B if 55 IR AE B8 BWONIE (deoo)

4 13~1.5. 4 'C, 1500Xg, £ 5min, Wik
AL, H 500 mL A RGHE/KE &AM, &i, &
AT 250 mL oK EG . 20 mL 1 mol/L
AL F 4l i, R - 3te A 1 mL 1 mol/L 1134
i Tk A L A AR 1.5 mL, il e AR R X-33

TR A 80 uL M R RE X-33 2SN 5~20
ng ZPEAL pPlezaC-Fr 2 IR FURL A pPlezaC 444,
AL R UKTA 1 0.2 cm FUEEAR T, UK FJSCE 5 min,
HiLJE 1500V, Hidi 4~10ms, RIIIA 1 mL vk¥
1 mol/L ¥y i ZLEE, HL 200~600 pL _E3k Py A4t

% zeocin ) MD “FH, 30 CH:iFE, HEKHHR

SO FE BRI VR o N MD A BRI e [ 23 AR T 10
mL YPD }; 556, 30 CREimis i, HLmm k)
DNA, SRJGHET PCR, %58 B4 PH Ik 7ol

OO % 1) B Pk e B, #EFR T 100 mL
BMMY R;iZ#%Ed, 28~30 ‘C, 250~300 r/min
FERERE IR A Agoo 1l 2.0~6.0 .1 500~3000 Xg,
Filh A0 5 min, WM R A i EE T AR
FBU1/5 2 1/10 AABLY) BMMY 859836, 4k 4ldk
FEEE TR o N 100% F Al AR RS> B0 0.5%,
B 12 h BUFE. FESL 1500 Xg BSy 5 min. 4R
VB AT AT
25 EHEFEEEES SDS-PAGE 2 4F1 Western
blotting % E

PL pPlezaC Ak kil il st i, KAl
R WA 1) P BER IA L3 HEAT SDS-PAGE HLK 73 #T
PR R IR =) 45 00 4 J5 13EAT Western blotting 48
5E o A HL TR UK SDS-PAGE #tfik I8 A
R RIERAF YL -, LU S%BRW B, 4 C
R, IR UE His-tag AR25 P04k 37 CHEH 2 h,
PEWE, I\ HRP ARl =E4T iR 1gG —Ht, 37 C
HE 1h, B 0OEREEAREEDL.
2.6 FHHERIRIBFAXA RIS

KARFRA TR FR S A0, B
JER KR (4 CHA), MIATIA K PBS S8,
10%H i+ 1 mmol/L CaCly, ¥ . G4 35%M11
MR R HEAT R ADLE, 4 C, 12 000Xg B
30 min, WPCWERE A G, EN, WEBE. &
SDS-PAGE #Efi KA I ZESE . Lowry 202 %
PEHUmR 28 TR RN v 40 5 20 i 2 R I 2 11 T

LL 3 mmol/L MIFFEIRAIKY, FNEREY
3 S0 D00 T B PR T R R e s 2 R AT
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Wit SO BAAE 35 C4FF, 774 1 pmol/min A
FRR A 1 AN A (UD. 1.0 mL BN 2.0 mL
JEMIAE 35 °C NV S min J5, 13 mL 10% =% 24
FRZE N, WHL 2.0 mL N5 0.5 mL 2, 4-—
THFEFE TR 4> )N S5, N 5 mL 0.5 mol/L NaOH
AT A0, 520 nm PEKINE A 18
27 FitFEAIE

[ SPSS 16.0 BAFHATSE 225007, TR
BRI x £5 Fon, 0 BRI ¢ 1056
3 ER59H
3.1 FREEAEEEE RT-PCR &R

fid4it GenBank & 3%)¥ %1, RT-PCR ;=4 K /N
W4 1495 bp, Kl 1 FT7RZI4E 1500 bp 7] W—4k ]
WL RERMEAAY, SRR/ AR WRER

pGEMP-T-easy 4 Ji I J o 000 3 3 BT R IAS IR e
[ 7 51 Lt Genbank 2 5% ) K i 25 5 2 PR B AZ 1T TR
FFANZ T 3 MRIE“GTA”, 47 9 M AR A T Az,
R H R FIETE A 98.15%),

1

2 3

4500 bp
3000 bp
2250 bp

1500 bp
1000 bp
750 bp

500 bp
250 bp

1. 2-FF %R PCR 455 3-250 bp DNA FfiRAric
1, 2-PCR results of alliinase  3-250 bp DNA Ladder Marker

1 &L PCR 7=
Fig.1 PCR product of alliinase

3.2 pPlezoC-FrE EREEE LA AL HIEE

pPlczaC #H AR K/NJK 3 600 bp Zefi, w2l R
i & 1 400 bp A7, pPlezaC-i 2 MR i 55 40 JFki
K/NZ1 K5 000 bp, £E 5 000 bp A A7 HIBL— 45 W]
SRS (B 2), 4 Xholl F1 EcoR1 XY
7E 2 250 bp F1 3 000 bp 44743 55 H BN 4 S 1
gt (B0 3), R/NS TR AARSTE, 20y %5
Ja Se A IEMf
33 FEBREAEESREE R

R RIEIEI /N A 1495 bp, HZmiS K H
R MM T LA 5.5X10%, B R
1 RE G5 L HEIT SDS-PAGE 43#7, 7F 4.5X10*~
6.6 X 10" WRIPIZEE 4 (& 4. 5), Tt e
(pPlezaC Bt FIEULAEAR N A B A WL 2 455
FEIR W) L3 B4 J5 42 Western blotting A3l ,

1 2 3 4

4500 bp
3000 bp
2250 bp
1500 bp
1 000 bp

750 bp

500 bp

250 bp

1~3- pPlezoC-7# 42 FRIE 25tk PCR 455 4-250 bp DNA ERIRbRic
1—3-PCR of pPlczaC-alliinase recombinant plasmid
4-250 bp DNA Ladder Marker

2 pPlezoC-FrREREE E4H B

Fig.2 Recombinant plasmid of pPIczaC-alliinase

1 2 3

1\ 2-pPlczaC-7# 2 B H 41 FUkL Xholl/EcoRI XU &5
3-250 bp DNA BRIRFRIC
1, 2-recombinant plasmid of pPIczaC-alliinase digested
by Xholl/EcoRI  3-250 bp DNA Ladder Marker
3 pPlezeC-FRRELESELH AL Xholl/EcoRI X EGH]
Fig.3 Recombinant plasmid of pPIczoC-alliinase digested

by Xholl/EcoRI
1 2 3
1.16X10°
6.60%10*
4.50%x10*
3.50x10*

- 250X10°

- 1.84% 10

- 1.44%10"
1-pPlczoC-37 A IRMER L 2-pPlezaC Z¥#ARKIE  3-Marker

1-expression of pPlczaC-alliinase 2-expression of pPIczaC empty

vector 3-Marker
4 ERFRRBRIE
Fig. 4 Expression of recombinant alliinase

16 5.5 X 10* e Ar th Bl — &R bkt LI 6.
3.4 RIRREDHRAF R

Tt BRBL Ve i BB T s BRI e %, (HIFIIS
EHREIZE N, BT EERRLE 4.5X10°~6.6X
10* SR —4&at, HAD MO AT A, LI
TR AR 20 A Frd v, RN SR A A
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3.5 EHFEREEIA IR AT 2 RN E 1 LR

U 8 ) AR AR R I, o A I T I A
(103.93+4.92) U, iFJ14 (82.0943.89) U/mg,
WA T R AR Frad RGNS 7 (185.66+£5.32) U Al
tbikh (176.49+5.06) U/mg.

] 2 3 45 67

1.16X10°
6.60x10*
4.50x10*
3.50%x10*

250X 10°

1.84%10* =%
1.44X10* =

I-Marker 2~7-FEAFREIREE 2~7 d WINKIE

1-Marker 2—7-expression of recombinant alliinase in 2—7 d
5 EAFRREAERERE
Fig. 5 Expression of recombinant alliinase in different time
1 2 3

5.5%10*

S m— g

1~ 3- T A5 2 PR

1—3-recombinant alliinase
E 6 Z=LAFRELES Western-blotting 747

Fig. 6 Western-blotting analysis of recombinant alliinase

1.16X10°
6.60x10*

4.50%x10*
3.50x10*
- 2.50% 10

1.84%10*
1.44% 10"

1R RS DU (M s 2 IR 2, 3BT S MR RS 4-Marker
1-alliinase deposited by ammonium sulfate 2, 3-alliinase by dialysis 4-Marker
7 BRIRBR AR

Fig. 7 Product of natural alliinase extracted by solution
4 Vg

AWFGTARYE Genbank & 5% (Fr 2 IR M F41, 7F
FC ORF HE_E Rl Bevh 519, R 2> 7B 4
ARIERE T A dras RIRMERE N . e B2
BT ], AL s N 5 I PR R R TR 71
Genbank & FHIAHLL 9 ML R A TRAE, hT
5% T H] HS Prime Star DNA & i 4 & (R ICH, 9
AL I RAZHEBR S IR A S DR, 20 W 7T RE- S K

W A R T E S v B AT B K 2 R I () SR AT
A HAE A% 20 0 B A A M R e i AT T EA R
BN A T RER AR, IR AR IE RGN
AN, PFrGE R A B AR R AR
P T8 2 . AW TR BB — AR B AR i Bk
I FIBIEANA pPICZoC, %3 A A s i e
)1 AOX, (alcohol oxidase, EE%E{LAE). Zeocin
Uk IR AR i AME S IR o-sC BN, AR T
2 JTORLIV TRE AN WA R, TR 3730 A
6 > His JP41, {81 H (18 E 10 58 e o B 4lifh
AT AR AR RE X-33 Hh I8 T4 IR,
A2 ERNEAREEAR, S eRELMIETH
TAL, el 2 5 570 R I RN 3 R IA N ) K Ak
J5 I DRV R P 55 T 75 LR — D B R AL

B e R R R TE R G H AT e 2 . W
M ZNEBRERG . —, Bl IXRIEE N
HATHAL . BRI (55750 1% &5
IR S e, MO LRI 1 & 1 BT A sk
SO T R IAHT B R IE RGEARERIL G5 H A= 1
Ji. RIS EAZ TR RAGIECRAE, 5 REEZ.
Pk PR AR B b0 T AR R SR SRR
AP, RRER, T T A ;s RIERISME
AN W RIS, oy AR, BT oA IR R £
) S SRR, SR IR T . SR P R
R AR th Zevon) T8 20 r 2 PRI AN K AR 5 2z R Wl A T
BTSRRI, AL R IR A B, g
J19 (82.09+3.89) U/mg, KT KRR 2 RN L%
71 (176.49+5.06) U/mg, ZH7 ] G Wik 5 Al -
(1) AME R I B 2 i 20 R T P L R SR e e T 17
i (2) HEAFmRIRMK AL, v xS
B, Mg g,

A G BRI A T 52 iy B A r 2 PRI 1
IR EFIREEE . W R B R, P RIE
il A G AR &, R
fF, HEmaitb 3CR M E AR A4, JREst s
B2E T HRE N G R s o, R E A
RAREFEALA iz B B IG 1E h OB T B M, 1
— i EEA E N, 8 DA A R R
Mty 535 LI HEA . BE 20 DL S A 5 A R
Pl R 5 e R A T AL AL R o R PR — 5 2 R 52
A7, Sk “rRad IR - mR s R AR etk
BCATL L, oot Rar = mgn 2577 X, DABARAE 1,
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