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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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B EWTL [ BRI SET Hhi dg . FEORIERE
Pichia pastoris (Guillierm.) Phaff X-33 B #£ H 7 Aok
S B I B B, KWk B DHSa. pPlezaC
HAR ARSI E R, pGEMP-T-easy # A4 H
Invetrogen A ). Trizol I, PCR 2lifbii &, %t
IR & Bk s ORI & BRUEPT His
P2 AP, HRP FRC PR 1gG W H
Invetrogen /A ] . Reverse Transcriptase XL 2 #% 3% i «
HS Prime Star DNA 2 &8 PR P9 ) F B Takara
AT, TR B LT REGAEYEAR AT, R
TN 98%.
2 HE
2.1 54t

FRH Genbank & 5% s R IRHE 751, 7E3L ORF
HE FFWeset— %514, B 5°-GGTATAA-
ATGATCTGCCTAGTGATT-3", Riff514: 5°-CATA-
CAAAGATACTCCTTACTGCC-3’.
2.2 KiriZEE RNA BB pGEMP-T-FRRER
ESRAIMEEIEE

OB 0 8 25 TR P FRE , 3] Trizol 151
LT S RNA 42 H0IFE T RT-PCR. LG K
(1] cDNA Z5—HE N, § 352 LT 51. PCR
Z¥h 94 °C. 5min, 98 ‘C. 10 min, 55 C. 10 min,
72 ‘C. 3 min, 30 MEIR, 72 CHLEMf S min. 1%35
HEBE LKA PCR 724, PCR Pealifh ) vo e 51
pGEMP-T-easy #ifk. HHA 2 Kt # DHSa, $k
PR e T 37 CRARE G R TR, e TR i
F G B HEE EALUTORL, IR TR b
23 HREMBEETZMER pPlzoC-FRREMEE
HFRIMIEFIEE

o RS . BS54 CCCTCGAG-
AAGAGAGAGATGATCTGCCTAGTG:; Ri514:
GGAATTCTTAGTGGTGGTGGTGGTGGTGAATG-
AAAGGACGAC. 7375\ Xholl FI EcoRI B V)4
& UL pGEMP-T-rr2d RGN JIKY)HEAT PCR, PCR
I pPlezaC Bk 7 T4 Xholl F1 EcoR1 M)
AT R, AR pPlezaC-pr 2 IR Il 22 XU i
VI%se, 1 Takara 24 73T DNA I
2.4 pPlezaC-FrRBREGEHRF R EEFEERRIX

B 5 mL YPD R 783 T 50 mL #EFE T, #5Rh
fEbE X-33 T30 Cit 5%, H0.1~0.2 mL K557
PR T 500 mL FrifEE Ak, 8% R WOIE (4eoo)

ik 13~1.5. 4 C, 1500Xg, BLr5min, W
M, F 500 mL A WCH/KE &AM, 20, &
AT 250 mL JGREKH L H 20 mL 1 mol/L
WA TR i i, R B te A 1 mL 1 mol/L 1l
i TR AN F AR R 1.5 mL, 4 BE R RE X-33
JRSZ AR

VR4 80 uL M R RE X-33 JEZ AN 5~20
ng LAl pPlezaC-mr 2 IR FORLAN pPlezaC 2044,
R R UKIA 0.2 em HUEEA T, UK ISR S min,
Hi & 1500 V, i 4~10ms, SZEUIA 1 mL 9K%
1 mol/L ¥ LLIZLEE, B 200~600 pL _Fik Py 240447

£ zeocin ) MD “TH, 30 CH:FE, HEKHH

SO TR o A MD TR BRI v B 23 R T 10
mL YPD } 756, 30 CREmidn, #ERk
DNA, #RJ5HHT PCR, %5 F4L ) FHE 70 %

Wo%semmrEsE, %M T 100 mL
BMMY };7:3Er, 28~30 C, 250~300 r/min
FERRRE IR A Aeoo 1l 2.0~6.0 .1500~3000 Xg,
FURE L 5 min, WCHEANM . R 40 M R T R A
F1/5 2 1/10 4R FA ) BMMY 85973k, 4k 49k
FEREFE. I 100% FBEAE L AR R 20k 0.5%,
B 12 h BUOEE. KESL 1500 Xg B0y 5 min. W4E
E AT RS
2.5 FHUEFEEEES SDS-PAGE 441 Western
blotting &£ &
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10% H . 1 mmol/L CaCly, AJ3. FIGZ 35%I1)1f
FIWR IR AT AUCiE, 4 C, 12 000X g B
30 min, WPEER)G, &, WEMRK. &
SDS-PAGE #tfli FLyk M2l . Lowry 552 il
PRI 2 R A R 45 T 2 s = PR 1 T o

PL 3 mmol/L fRasa % sy, JH N m g
3 50D 2 B 2 A PR T R v e ok 2 R AT
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1. 2-7 2R PCR 451 3-250 bp DNA BfikArid
1, 2-PCR results of alliinase  3-250 bp DNA Ladder Marker

1 FREEES PCR 1)
Fig. 1 PCR product of alliinase
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pPlczaC #H AR K/NK 3 600 bp Zidi, R
B4 1 400 bp 2247, pPlezaC-x Z B i 5 41 ik
K/NZ1H 5 000 bp, £ 5 000 bp ZiA7 HBL— 41
SRR (B 2), 4 Xholl Fl EcoR1 W)
7 2 250 bp A1 3 000 bp 25 A7 23 B H LY 445 Sk
ity (E3), K/ANSHUHSEARMSEF, Sy %e
Je se A 1B .
33 mEREREAEFREEHIFRE
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WA T REL N 5.5X10%, Bl Rk
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Fig. 2 Recombinant plasmid of pPIczaC-alliinase
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1, 2-recombinant plasmid of pPlczaC-alliinase digested
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Fig.3 Recombinant plasmid of pPlczaC-alliinase digested

by Xholl/EcoRI
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Fig. 4 Expression of recombinant alliinase
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3.5 EHFEREREINA R A T bR S 1 L

2 8 () AR R AR R B, o A R I A
(103.93+4.92) U, LiFJih (82.0943.89) U/mg,
WA T RAR R IR S 1 (185.66+£5.32) U Al
3G )y (176.4945.06) U/mg.
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Fig. 5 Expression of recombinant alliinase in different time
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X 4
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1~3-T A5 2 IR

1—3-recombinant alliinase
6 EiAFREERES Western-blotting 54

Fig. 6 Western-blotting analysis of recombinant alliinase
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Fig. 7 Product of natural alliinase extracted by solution
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ARGERE L A s R IR ML N . e B2 3
BT W], AL i N 5 B PRk A R R TR 71
Genbank % FPAIMILE 9 MAEER A T R4, T
e % T 1l HS Prime Star DNA 282l 4 = (R ELH, 9
AN R RARHERR S B A 5 DS, TR RS KR

W A7 R IE S e RS B R 2 BRI 1) SR A
A AR A% 20 M B A A0 i R vl AT T AR
B i TR AR IR AR AR I R L
AN, ARG LR A B E AR T R R
LT 2 03 8. ARFFUE ST — AR S AR B
IR IAR pPICZaC, %3 AR AT S n] 45 e
1 AOX; (alcohol oxidase, FE&ALEE). Zeocin
Uk TR AR I B AE SR oSSBT, AR
S TORLIR I 5 R 3 WA TA RN AAR R 37 7%
6 > His JP41, {81 H 18 H 10 58 e oy 5 4lifh
AHFIEE IRAE SR RE X-33 v TA 4 7 S IR,
A2 HMWEARIEEA S, ST eRIA KT
TRAL, 5 R 5 7 I R AR I [R] S b
PSR DRVRE R 56 J T 75 2 — S Ak .

ErRE e R R R TE R G H AT I 2 . N
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(R J B, AT A L3081 3 A AR e
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S SRR, SR I PR S T SR A
P b i £ 120 ) T 2L S IR I 1 R SR s 2 R WA T
B s e AT R, A AR R A BT, s
719 (82.09+3.89) U/mg, (KT KRR 2R LLIG
71 (176.49+5.06) U/mg, Zr#T Al e P Fh s A :
(1) AR I T A 7R 2 R T 7% Ik A R AR e e 1
iK% (2) EHFERM K AL, Jvd AT
B, Mg ).

A JE AT A 2R 3 e A R 2 FR W 1
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By IR EA AR &, RRA S
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BCAL b, St Ras =g 257720, DR AEYIH:



¢ ¥ % Chinese Traditional and Herbal Drugs

EA3E F1H 20124E1 A e 147

RO S BUAL, AT RO A 027 i
2 s Pk

P

(1]

(2]

SRIKE, BoREE, WX, & Kires 2 BREESEF K5
Bt K AE KA R i RIS (7], B2y Lk vk, 2010,
41(7): 496-500.

H M. AR MR [J]
39(8): 9-10.

AW s am AR, 2004,

jb, A W ORER s R A
. FHY) AR, 2005, 22(5):

o
P
o~ H
%
~l4>f

579-583.

B, BRIE, B, S5 SRR S ) T
78 [ KRR, 2008(1): 141-143.

RG], VPO, K, . KiRas s IR AL ve B
55000 J R IRmERE R R R IR [J]. S ARR AL
KEz2EA, 2010, 32(3): 258- 263.

Rabinkov A, Zhu X Z, Grafi G, et al. Alliin lyase

(alliinase) from garlic (A/ium sativum). Biochemical

(7]

(9]

[10]

(1]

characterization and cDNA cloning [J]. Appl Biochem
Biotechnol, 1994, 48(3): 149-171.

Manabe T, Hasumi A, Sugiyama M, et al. Alliinase
[S-alk(en)yl-L-cysteine sulfoxide 1 yase] from Allium
tuberosum (Chinese chive)-puication, localization, cDNA
cloning and heterologous functional expression [J]. Eur J
Biochem, 1998, 257(1): 21-30.

van Damme E J, Smeets K, Torrekens S, et al. Isolation
and characterization of alliinase cDNA clones from garlic
(Allium sativum L.) and related species [J]. Eur J
Biochem, 1992, 209(2): 751-757.

Weik R, Franky A, Striedner G, et al. Recombinant
expression of alliin lyase from garlic (4/lium sativum) in
bacteria and yeasts [J]. Planta Med, 1998, 64(4): 387-388.
e fh, FENCET. TR R R BRI SN H AT
FUHERE [J]. BAEMARGK, 2007, 27(6): 72-76.

iy, BRE, sk B, S EEERREERRIA R
LB R R SRS 0] A&, 2010,
27(5): 73-76.



