Be s i 201546 A%35% %3 JOURNAL OF MICROBIOLOGY Jun. 2015 Vol. 35 No.3 71

ATRBEEERZEINEFRBGEHFHARAR

2R, DR
(FEESFREBE & JCat PRI B B2 A WA, =g BT 650118)

H E VEEAEASIR-ANTZEAOEOEARBEIRA, S TEHEELE LA A mLMES
e TGRS ETRHREOEL, HRAEIRFNEOSHEALRGAERY 2 FALPEZH T
B, HERBE R RGP R R A 2GR TS SR AOX] BH TR A GAP B3 T, & A T—
L FREGHREA, HFR AAT E—2THA AW BT, 036k 8% KA B B T4 TEF PCK1,
VA B B A 5k RIS AL 09 B 30 F4e FLD PHO89 %, sudb, i@t st B 3h T 34T B9 kit M B3 F &, 5
T B FeomifrE, REGRBHT LA L RBGAEIH SRS REFEFLDTERREOL
AR R P AR A B B R AT 4R

KR HBAEE, BT RORR

FESES  (939.5 XEEERIRFD A XEHE 1005 -7021(2015)03 —0071 —04

doi ;:10. 3969/j. issn. 1005 —7021. 2015. 03. 013

Advances in Pichia pastoris Promoters Used
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Abstract Methylotrophic Pichia pastoris is a host system widely used for protein expression. With its properties of
easily fermented in high density and processing modification after eukaryotic cells interpretation, it is suitable for the
expression of heterogeneous protein (Hp). Transcriptional regulation is a crucial link for efficient protein expression,
and promoter is the most important element. Methanol inducible promoter AOX1 and constitutive promoter GAP are
the most widely used promoters in P. pastoris expression system, which had been successfully used for expressing Hp.

Recently, some alternative promoters have been found, including the promoters from housekeeping gene e. g. TEF,
PGK1, and the promoters having the special regulation characterization e. g. FLD, PHO89, and so on. Through pro—
moter sequence transformation, construction of promoter library has realized fine regulation of promoters. Different
promoters individually have their specific regulation mechanisms and regulation characteristics. The application of P.

pastoris promoters for expressing Hp in related research progress were reviewed in this paper.
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oxidase 1 promoter, AOX1) = R N R 2N
AAE el R A A 7T Ji 1 R, %
HEG SR HLHIA BRI T i, B3R T T
RS TS IR A Tr I T HHhE 3k
TR W )5 8l ( glyceraldehyde-3 phosphate dehy—
drogenase promoter , GAP) TS e R
BE a7, HXH AT 0 TSR A RIA R
ATE TS, IR B KB T Hofh—s
A HERI TR RE SR RS 21, Aok A A AL A
()5 3l (TEF (PGK1 ) F1LEA F5FRIE AL A A5
g5 (FLD ,PHO89 | THI1 ) 45, it ift & B T 45
SEAYZE RS BT GOW14, 38 o X BB ok J B 3
- AOX1 F1 GAP HEA TV 5l i , R 31 3C
JE, SEEL TN R B RRE AR S8 R 3l
TR ARG LL R FAR ML 0 1, A B T 5E 0y
A RIS 35 B4 i 2B IR 1 B0 R AR
ik AR SRR AR BB R B 0 0T 5 0 R kAT

1 SHWBFHT

1.1 AOX1 Bz#hF

AOXI JE B T i P i i Bt S L Bl 1 2
SRR A 1Y 55— 20 SO, 4 PP A A A
M ARG | SR A SRR,
AR 28 Kt R A AL 1 AFFE, BRI, AOXT
Ja shFRERZ A H A S R Ui R e s
Yy o 404 mRNA 1 5% |, BESA A0 1 40
AR AR 30% . AOX1 JA 332 ™4
RIS R0 T Pl U AN A A AR L H I 2 )
T SR Az B AR, S R IR 2 BR R, AOX1L
A 2% ~4% (PG S TR T 225 RS A H
SETEPEIR#] 100%
1.2 GAP B#HF

FEER RIS N FH )12 B — A2 R 3
FJ& GAP |2 31, Waterham. H. R. T 1997 4F
108 33 P PP 1 B TDH3 35 PR R4 R M A e 1 i
DRI E AT B 2% 28, B 1) His DA BE AR e B vy 5 15
B GAP JE 31T UL D H I 3 R
fiti(GAPDH) F % 2 5 0 W ff MR T8 A=, GAP
TR AT R L A A
T H A SR KO fe ey, HOUOR T AR, T B
%, EHEIKFEXT GAP 3 8 T A — &

S, AR A A T — S B ER R R L 0
Fab FBei ik , LRk m ] LIAE 15 ¢/L, GAP
SRS FHERAERIE TR 15 S, 8 TR
JEES RN SR, BRIC A2 GAP B3l F R
WAL #AA, i pGAPZa b . ¢ (Invitrogen ) , pHWO10
5t HALE iRk 7 & P F, ane R R e
Bl R A Jm AR W R T LA R 41.3 U/
mg, L5 T AOXT I Z P T 14.2 U/mg ',
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2.1 FLD BzhF

1998 4F ,Shen 4* gl T HE ARG — A
BE S RLE 37, B DT IR ARORE 1y PR 78
fi i 311§ ( glutathione-dependent formaldehyde de—
hydrogenase promoter, FLD) , FLD BaTFiEEYS
WEREaIR ARG, S S BRI, FLD JE3h
TR FLD 2 P i S A B S A i SR )
B L) S S A A e BRI i) T I 43 01 2 5 T
REF I AGE R B . FLD J5 31 RERS A0 57
Hil AR s Sy i — O B 5L (it R B VS VTR
i A S W — A VIR (A AR D B D) 5 2
P FLD JH 3732 H B ) K7 20k T
SR AR 05, A5 3R WA T e Y fie— B2 o7
T R B RIB R B kKO 8 2 R
FH 5 S K FL AOXT S 3l FAHY
2.2 PGKl1 B#F

T PR P RE AT IR B 2 58, BT R
R ERE 3B R H I R S 3h T (PCK1) L 1%
AR BT TR PCK1 2 55 R i A4 2
WS BRI TR LUREIE AR A IR A S A T B
Hhy M T AR VS ) 0 A A OB L H A TE R, PGKI
mRNA FIR7K 15 5 1 7E DA 2 0 526 oy 2 224G
IHRAR AR TR B v 7 7 2 AR S 2 DU A0 4 T T R A
FFATFTE T, PGKI mRNA kK V5", W5
R AR AR IR, PGKI mRNA /K72 Hil
BFRTH2 M5, ZRshFewr & ko,
TEZ AR T A L R T B i Bl HIS X
B EZPRER 2R
2.3 TEF B3hF

FHIFAE A K] T 1-a ( Translation elongation fac—
tor 1 alpha, TEF1-a) /2 EA% Bl 0 (4 1) B8 22 4 i
Wy, T FEBE (RNAs 5518 2B A I, 455
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JRBE B A Ar 2 A% A0 L P K R A A B T S 1 R
F, BFFEEN ™ 4R TEF J5 3T i Fh i
KEA A KA, 240 M7 5 808 K ) TEF /9
mRNA 7K T 6 W, M kP AE R 8o
AT e A B AR — 3, e A R A T 5
TEF 3 811 iE Pk, ] TEF1-a J5 31 3Rk 08
Tl , 76 H s 3R T, v LA 2] 410 U/mL 95
s Ve TR A B 7R T iR 2 226 U/mL IR i 1
TP,
2.4 PHOS9 Bzh+F

EE T B Bl R N 2% L ) PHO8Y 4t i — A~
Na ™ B 1) 85 iR % iz 1, 5 5 A PHOS9 )& 5
T R B A, TR SZ IR T
T Y ABEIR M B RE 4R R AR 1 3R A R Y
PRI MR B AR 2> BR 1 3635 . PHOB9 J3 3l 4=
HHRINEA T @ AL R, IE K s 7 5
T, g/ INBS A B A48 T T A 0 i T I
AliAFN219.6 U, W 5 T TEF J5 3% TRy
30. 1 U F1 GAP Ja gl FIH# T 13.5 U,
2.5 THI EzhF

THIL 330 T2l SR 3 2 se A iy
PRITFZS5mEER (44 R B) BRI A .
THIL1 Ji5 2l % 3% 75 5 b i e 22 Wk 3 7 2B N 2%
TERR G R BRI 251 T i ih e sk Dhfig . ek A=
KHEAETN, THI JF3 3 F BN E AR Z &G K
BRI RN, 78 THILL J5 ) F 4% T, HSA
(NI HE ) 1R B AL 31,3 mg/L, UK
F TEF 33 FH1 GAP JH 8+,
2.6 GCWI4 BzhF

Liang 25" FERARBERE o 2 B T — N 4
WHE BT PCCW14,, %5 3l 1Y e S 300%
kb 25 LA R 317 TEF A GAP 15, PGCW14
Ja B FAE MG TR 410 N BA TR m Rk KCF,
TEEE T, GOW14 2[R Y 5% 5% K S g4I 1
AOX1 FE[H

3 ARWMEDTAEDFERE
FIRIIE 3T H T R U8R 1 4657 REEA —
SRR BRI, ST e X 0 T AT | AR T — s
B R B T A T R AR I B TR
5 g — BT A D TC P47 A B0 S 3 F 1K IR
T2 U 5 T ARG (47 20 1 3 A T

R EEEA T T, DT G B0 45 % M 1 Y
BYFE FH, BE % )™ A% A 4 Sk %:Zijj[m - Hartner
SRR AOXT B T SCHE I AR 5 B
HEH L TE 6% % 160% B35 Bl N A2 3, Qin
20T Hartner 147 1: Ml EGFP E R #ah 3
LR TR & A 33 DMRARE GAP Ji 3+ 3C
J  HI SRR SR BPA ALY 0.6 ~19. 6 %,
4 & Z
UG BRI B AOXT 2 — MR iy

1, Bz MR N T 2 R A RS,
B AOXT 114 FH AR A — 22 BB , Wit 224 ) i
BT T B 2 F R Gy R A 75 SRR PR A
T AOXI W ZI ., 515k, A0X1 2 5EE L
FRUEAR , T A B A 3 T 4= T Y R AR
a0 e ERARK S AAEE AR, Bk,
(S AR AT B AOXT B RS 3h 1 LAE T
FH o BEA X FHoME R mA7 A 3 I S B 1
— 558 Bh AR B B RES A R
B, A TEARS T ILHEENEA, ki
Xt 5 AN A KOG TR R, AR B T TR
SRk THE AR AR, R T s R
IR B E T T A= A, 5 BRI RS 87
Z 5P R A a3, B % B aRE R R
BLHI S DIRERE AL, B, MEE IR RS p 23 B B33
AT EZ BN IE ST, IE i oE R4 A
S B AR B N R R, PR S U Bl
Fo A R AN A R4 55 i 1 s 37 K B
T E T RUR LR B R A B AR B
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