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BT S AR RE (Pichia pastoris )GS115 Jit
KB RE IR H AR pPICOK-TGZ, ZIb4 il K243
it H R SR B A BR M N YD, TaKaRa 23 )
P¥ bR RE R ZH DNA #2 U7 & TIANGEN

S N BB A FLAE T (IPTG) , i #E2E W)
TARA R B R R B, 0XOID 24
A 5 D90 Ik B N, N =T R OU TN s T e T e
FER R 41 (SDS) , — i 75 M % (DTT) | Tris—Base , M
3L B % (TEMED) | & Bi 2 %% (APS) . H & IR |
P B IR B 95 3 (YNB) ,GIBCO ARl A4 T &
¥R, Fermentas ; TritonX-100 . EB (IR bk L 5E), &
Sigma 23 1 .
12 Fi&
1.2.1  HEOREERER AL RO He AR R AL R
FHHFE AL . H YRR pPICOK-TGZ £ Sac 1 %k
PE AR &b B 5 Ab 2 I 7 25 A0 i B AR g R GS115,
PL2s Gk pPICOK A R BAPEXTRE . HFEIL S H0N
HLHE 2000 V, likoh 5 ms, 5 0°C, B4R IE,
SERIAA 1 mL $¥8 19 1 mol/L 1L ALES . KR &9
B EK BB LT, 30 CHE R 3E 1.5h, B
W) A T5 100 pwg/mlL 18 55 K Y % 1 37
HH o 6 2 W S A L
1.2.2  BEEREE A 19 25 B 4E 2 S0 (Polymerase
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chain reaction, PCR) 2% L3 4H W& # GS115/
pPICOK-TGZ DNA YEAHIH, LA o= 7519 .5~
TACTATTGCCAGCATTGCTGC -3’ ;3" AOX1 %
F % .5 ~-GCAAATGGCATTCTGACATCC 3" ¥E K
JI¥ 4T PCR %% . HEI— A28 1 3Rk #u ik
pPICOK #% 1k i) 5 40 B GS115/pPICIK 1 A Xif &,
HEAT AR AR, PCR BB 2 P by .94 CHUAS 1 1
min; 94 *CZE Pk 1 min, 56 °CiE K 1 min, 72 CHE{H 1
min, 3£ 30 MG ;72 CLEM 10 min, 2%3 5 ¢
Ji HL Pk A PCR 7= 4
1.2.3  EK TGase FEREEEFE P AIR X Mut+#Hd
JiL PN B 8 R 3k (A8 BRARAE X ) . (1) 3PP — PR
7% F| 25 mL () BMGY #5 7% % |28 ~30 CH; 3¢
(250~300 r/min) , i ODgom=2~6 (2 16~18 h), 4i
it Ak X6 B A K35 (2)1 500%g = W L 5 min,
WS40, B2 A 100 mL BMMY 55353k FH 3~4
EKEATE O BT 28 CEBER; I (3)5 24 h
] 355 3R 3L AR I 1009% B B, (LA IR 0.5%
(PRFRIY B A5 5 5 (4) 4% 100 s 1) 1) o 5 Bl
— € B RBCRE 1 mL SR 2B 3R 35 KF | DU & fef:
WEEf L, Dl RS EE WA T EO 2-3
min YA B 5 (5) HURET[E] 250 (h) . 0,24 ,48,
72,965 (6) % 43 WA BRI R 3R R Uk, W FF LT 7 % 28 iR
A b, IR S 40 i e vE Rl s I F-80 ‘CHL &
R, TR R TR ECT vk X P R AT
5,90 B AT A T E I T -80 CHE 2 A
DLVETIMA 100 pL ddH,O, # BEHR % 1R 51 )5 A
25 wL 5xSDS BERMFEZE v, Ak SR & 20 s, #F
i 2 KB AL R 5 min J5 2547 SDS-PAGE HLiK 43
Bro
1.2.4 4 TGase Fik 51094k

1) s SRR e B — R T
P2 GS115/pPIC9k-TGZ L1 ¥4 ) 25 mL [ BM-
GY a3k 28 CHEIKEHFE (250~300 r/min) , i
ODgooun=2~6 ( £1 16~18 h) , 21 fifd &b F %+ Ho Ak K 31,
1 500xg %R &0 5 min WCAEGIH, A 100 mL
BMMY 85353, JH 3~4 ERESAE O, BT
28 CHEREE IR, BE 24 h I ARE R IR T 0.5% 1
F k595 5 4% 0,24,48,72,96,120, 144,168
h B R0 [R] BR ECRE , DL 12 000xg B0y 2~3 min 4

£ L A | i U5 A B SR AR ]

2) TR ARGR R 175 R B Y B A T Y
M (DM TRIFERRE, YEEAEK 240 )5,
B WAL, FE AR 6 B A Y 1R R AR
K FR 3 BMMY (pH 6.0) T 555% 96 h, £:F 24 h
T 85 F2 AR L 0.5% 19 i, DL 12 000xg, 5 0>
2~3 min Y& L3 A TG , 06 A B R 1R 5 5 8%
JEXT H 8 1A R 52

3) & pH (EXT H i 8 11 387K (1952 T
e ()W Jr LB IR i i 5 3 R0 | B Fh iy 3Rk 85
F% 3 pH {H %3 %M 5.0,5.25,5.5,5.75,6.0,6.25,
6.5,6.75,7.0, ARG pH EXT H & £
Ly S i

4) ARAPEX H B EARIEKFREmE %
()7 G IR Ml 15 5 323K | 43l H2 A BMMY |
BMM .BMM+AA (73 5 #5020 Ff 2 HE R , 20 mg/
i) Fe iR BE SR B rh 5 5 R AS [R) EUE X B A 2
FIRIKF- 15

5) FEEH X H B A RIBWEm #(1)
77 5 IR A 5 S 3R 38 IR 24 h o A
it o 8 3R SRR R4 3R £ 0.2% ,0.4% ,0.6%
0.8%,1.0%,1.2%., ) 12 000xg, &> 2~3 min Y5
W A AN T R R R T H Y R AR A
()52

6) B FIREN HEARBENEN %
(D)W ERE A M 75 5 Rk i 2 IR B 23 3N
15~30 °C, i Kk i,

7) HBE I O 8 3R 5
e (D)W Ir kIR ai i 5 53R 38 20 Wl BE 1 fR
8,12,16,20,24 h it fin B B, 2 5 855 R SRR
0.6% ,24 C5F , 0 TS I R B %) e AR A ]

8) 5T 5 B Bt U JaE 2 H T X 2R3k 1 R )
(DM RE SRS BTN 48 h
FEhG B 24 h BIH I Hh B9 & 4r 50k 0,
0.5,1,2,3,4,5 o/L, & HIM S A I &

9) WEhE T RETERILFMAMIERZMA HH
Pt A o 75 I ) T AR RS 4 % T MR I pHL
R 4 N E 5 K Los(5Y) W IE ik 5, &K
FRTEILER 1,
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Table 1 The orthogonal design of expression condition

of Pichi yeast

o A(FPEE B(FS CORKRBER DGR
HoE/%) B iE/h) OD g0 ) pH 1)
1 0.2 24 25 5.50
2 0.4 48 3.0 5.75
3 0.6 72 35 6.00
4 0.8 96 4.0 6.25
5 1.0 120 45 6.50
2 GRE5HH

21 EHEEEHKN PCREE

M E 1 AT LUE R TGase #5532 ¥E5149, A
GS115/pPICIK ~TGase %% b T B T 1Y e (5] 21
PCR 13 2] H /Yl Bt , 1M M\ pPICOK 75 #8 {4 & b i
BETR I A e I3 18 20AE R H Ay 6B
H A JE R AR A 5 B e B e iR
22 BEAFAMRIE

PRI pPICOK-TGZ I BF TV, 1% H B
S33K, LR AL pPICOK 25 SR 14 1 Bk A A 25 1R 1
FRAEXT IR 753 96 h J5 B g #E4T SDS-PAGE HL
UK, SxF R B A W RS IE AR
it 2 60 ku ZbA7 B RS S R (181 2
SLHTR ), SHHIE TGase 43 F I K/NHAT , %
W] TGase & (A 7ERE RS 2 T 55, @b X153
JErh SR VR EE A I DL K SDS-PAGE H Jk i
SRR, AR IR R R s o]
WP P 2%, SEFREE 0 H A E A vk EE R
85 mg/L, il {% 4 6.5 U/mlL,
23 BEHAEAREEHHMRL
231 AEAESRIAE AT E  AE 3 A,
TGase B TRE AW B HERRIEE, KL L
fR TG 2 T T2 96 h ik B e, 7ELS % 96 h
Ja, BRE RS EA LI MREARADN 82
96 h Ky fe A5 T eIk ],
232 WK RS X H N E R R AR

L4 BT 0L DA R3K T h 28 e 25 R Bt Al e

B 5 OD oo, TEL B 25 H2 0 52 19 38 i 2 LT3,
4 ODggonn THTE 2~4 305 [BI Y, B 25 15 5 26 B 1 1R VA
JE 3G I, B 08 (A 22k w1 OD e TH.

H:M: DL-2000 4 F & hrifl 5 1,2, M5 b 1d
PCR; 3: 2z sl M54 fL T4 PCR,
B1 EBHAEH®N PCREE
Fig.1 Identification of GS115/pPIC9k-TGZ by PCR

M. 8B4 T & Marker; 1~4: 5% GS115/pPICIK -

TGase H7 3% 1% 8 1 ;5:GS115/pPICOK *f #

B2 BE%HLFRIEZLF SDS-PAGE & Western
blotting #4 il

Fig.2 SDS-PAGE of TGase expression supernatant

and Western blotting
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233 KRR G pH EXT B 098 [ 3R 8KV 52
M PEPE—AAIE A pH E i H A E AR £k i
. WIS AL pH {H R 6.0 B g 5, 3R
MEA RSB,

234 RFEEIEX H B E AR IKRKEEZm H
Bl 6 Al UL, e EE AT 3 Fh AR, Hrh BMM+AA X 2
K TR RIS TCase Rik i K, 1M =3 2 7R
AN AR A BMMY $55E3E

2.3.5 WEERmMEXHEAREGZmE R
FH e B A1, R 2 DL SE 42 B AOXT 3% 5k, 24
B B 0 5, S5 I AOX A% sk F |, H B £
BEAE Ty Rk B B B R AR K e — B R, VR A
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NG R O R R IR R TR TR O O e £
MR AsB.C.Ds, BRI S B 6] 96 h, #1146 pH 6.0,
BV I 4R 0.6% (PR FRARB50) T A S I %

production in post—induction stage

ODgon = 4.0, TEBL I AL A M AS G >~ 7.51 U/
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Table 2 Experimental results of orthogonal optimization of expression condition of Pichia pastoriss

gene engineering strain

s T A o &w&@ ks EE/ s 8 i 5% 'Eﬁﬁ\f% i S/
70 % /% WwHEE  pHIA  U-mL? 0 1% WEE  pHAL  U-mL?

1 1 1 1 1 4.95 19 4 4 2 5 6.63
2 1 2 2 2 475 20 4 5 3 1 6.14
3 1 3 3 3 5.77 21 5 1 5 4 425
4 1 4 4 4 4.88 22 5 2 1 5 421
5 1 5 5 5 5.92 23 5 3 2 1 462
6 2 1 2 3 423 24 5 4 3 2 5.86
7 2 2 3 4 4.67 25 5 5 4 3 6.67
8 2 3 4 5 6.34 K, 2627 2412 2698 283
9 2 4 5 1 5.83 K, 2643 2607 257  28.54
10 2 5 1 2 5.36 Ks 30.87 2832 2711 29.77
11 3 1 3 5 4.67 K, 2951 3062 3067 2431
12 3 2 4 1 6.76 K, 2561 2956 2823 2777
13 3 3 5 2 6.55 R 5.26 6.50 4.97 5.46
14 3 4 1 3 742 S 4269 5567 2792 3.368
15 3 5 2 4 547 | AwE 4 4 4 4
16 4 1 4 2 6.02 B 1067 1392 0.698  0.842
17 4 2 5 3 5.68 FAi  2.854% 3325% 1668  2.012
18 4 3 1 4 5.04

1 Fow(4,8)=2.81,Fye5(4,8)=3.84,

3 it

BRI RIS R BAERBFBHEA LAIEZ
L o A IRIR X Fre A7 3 AR I [R] | MAE B 5 5
W ARG AR pH (E ASF U P BRI

SR RN 5 3 AR R B BOH s n
FIRFMHATIA . BE T TR B R Rk A
N FIRRE IR N BMMY , 15 5 2 151 A] 96 h, ¥
215 pH fH 6.0, M 1 5% 0D, fHIX 4.0,
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V5 R 24 °C, W B IR hy 0.6% (B %50)
FEE N 12 h/AAR (5% 48 h J5 & 24 h W" i 1 g/L
T, SR T AR 25 1 5 5 70 B 10 00 B vy TG
A1k 7.51 U/mL,

HIBE AT UL, ABFFEARTS T RS E B 5% &
Ml ) B FE IR 26, T Ui 2 4R 20 S Tl A= W 2
RERFPE BT B8 JE A, AT 5 A0 2 £ B9 B
TR ZE T BIS AL BRELA, WA F— BRI
SEMURE A H AR Wl A % kbt R A BT
FRE A Bl AT A, LS &5 Bl ) AL AR 2
Bl FRE 1, LA K 231 A B S, DA T A S
ASETRY Sy it ) it ) £ 7 RN P AR S
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Optimization of Expression Conditions of Zea mays Transglutaminase Gene in Pichia pastoris

Han Xiue, Qin Lanxia®, Shao Hong, Ren Haowei
(College of Food Science, Northeast Agricultural University, Harbin 150030)

Abstract In order to determine the optimal inducible expression conditions of zea mays transglutaminase gene in Pichia
pastoris, pPICIK -TGZ was introduced into the component P. pastoris GS115 strains by the electroporation method,
screening positive clones with antibiotics, PCR amplification verification, IPTG induced expression, optimize the best ex-
pression conditions. In this study, the optimal expression conditions of engineering bacteria were determined by orthogonal
experiment. The expression medium was BMMY and the induced expression time was 96 h, initial expression of pH 6.0,
the initial induction ODgy,, of the bacteria was 4.0; the induction temperature was 24 °C; the methanol content was 0.6%
(volume fraction); methanol flow was added once/ 12 h; glycerol of 1 g/l. was added every 24 hours after 48 h induction.
The maximum enzyme activity of medium supernatant under optimized conditions was 7.51 U/mL.

Keywords Zea mays; transglutaminase; Pichia pastoris; expression; optimization of expression conditions



