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Constitutive expression of lipase in Pichia pastoris and the
high throughput screening method
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Abstract: [Objective] This study is aimed to constitutive express lipase in Pichia pastoris and es-
tablish an efficient method for high-throughput screening constitutive expression lipase gene in P. pas-
toris using olive oil-rhodamine B plate. [Methods] The GAP gene promoter was amplified from the
plasmid of pGAPZaA and inserted into the inducible expression vector pPIC9K-proRCL resulting in
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constitutive expression of the lipase gene-proRCL. Based on the homologous recombinant region of
AOX1 gene, proRCL from Rhizopus chinensis CCTCC M201021 was recombined into chromsome of P.
pastoris GS115 by double-crossover integration event resulting in constitutive expression of the sin-
gle-copy lipase gene from R. chinensis. [Results] The activity of lipase reached its peak (130 U/mL)
after fermentation of 144 h. An efficient method was established for high-throughput screening consti-
tutive expression lipase gene in P. pastoris using olive oil-rhodamine B plate. [Conclusion] The
method was very convenient with advantages of shortened screening cycle from 12 d to 3 d without the
interferences of multi-copy mutants. This method also established the foundation of the screening of li-

brary by directed evolution.

Keywords: Olive oil, Rhodamine B, GAP, Rhizopus chinensis lipase, Constitutive express
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El1 PCR # 1% pGAP FEZ FEiK[El
Fig. 1 Electrophoresis of PCR product about pGAP
Note: 1: DNA marker; 2: DNA product about pGAP.
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Fig. 2 Construction of recombination plasmid pGAPK-proRCL and representation of
the double-crossover integration events in vivo
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bp 1 2

2000—

1 000—
750—

3 BAMRTHR GSII5/pPICIK-proRCL Mut® PCR 3E3E
Fig. 3 PCR identification of negative control GSII5/
pPIC9K-proRCL Mut®

Note: 1: DNA marker; 2: GSII5/pPICIK-proRCL Mut® (1 580 bp).

bp 1 2 3 4 5 6 7

5000—

3 000—
2000—

4  GSII5/pGAPK-proRCL Mut® E4HF PCR I&3iE

Fig. 4 PCR identification of recombiants GSII5/
PGAPK-proRCL Mut®

Note: 1: DNA marker; 2-7: GSII5/pGAPK-proRCL Mut®
(1 580 bp—284 bp+750 bp=2 046 bp).
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5 GS115/pGAPK-proRCL Mut® A B ik Ag R EETE hFdmpE K 8
Fig.5 Lipase activity and cell growth from GS115/pGAPK-proRCL Mut®

6 EHEEIREE EHEME-F 1A B AR AR

Fig. 6 Test the lipase activity of recombinant P. pastoris by olive oil-rhodamine B plate
Note: A: GS115/pGAPK Mut®; B: GS115/pGAPK-proRCL Mut®.

F1 BIBAFBIRE SR A EF LR

Table 1 Comparison of pools built by single-insertion and double-crossover integration events

) o i oG i A
y B S VS UL S AL Ly
Lk s Transformation Positive recom- Single-copy (CEETE
S ATERETPE efficiency (10° CFU) binant ratio (%) strains ratio (%) 12 pic:](z; (s(-j:)reen-
GS115/pPIC9K-proRCL Mut* 6.8 95 51 12
GS115/pGAPK-proRCL Mut® 4.2 92 100 3

http://journals.im.ac.cn/wswxtbcn



880 s E R

2012, Vol.39, No.6

W APR AN 52 e vl o PR e o P ) B P i 2
HHZEARK, HIRF] 90%LL I, BRI =AY
BH: 5 20 SR8 i ARG AT RRAIR, (HAE T B Mm%
UE & WG SO RE L& ip- A Py SN &
) Mut® 7 GRS R 2350 TR AR 1Y 2R DLAE R
1M Mut ZRBUGR RN AT 51%1%) 548 DL ik A
Ko IR, BESHEE A2 Mut® Rk
HACRCR R A R R T G S R A i
ok, JIF HLAEAR E MR IERE 16 10 s s DR,
RKHIE T 245 N HEH T80, 56 F7F
FRATTAI A2 0 158 Ty 2 144 B35 DR 9 728 R R ) O
e [ 2 B PR 8 A M T 1 5 i 5 5 R
WM FHI B PR T PR B4 0 e, A
W TR SR L B AR R L SR R,
PR IR R AN 12 d 4%k 3 d, ik
A 5] 26 R JEOR G 25%, SRR B bbE, e T
e R T R AR
3 i

A 52y i /E pPICOK-proRCL %, 1A fiy
5'AOX1 Ji3h T proRCL H (3L 2z 8] A
GAP JH 3T, WACH &G B HE AR R 4 v,
i B4 rh AOXL it IX 58 4 4 AR, BHAR
5'AOX1 s+, & T GAP j5ah+4H
IRIFEIR TG . AR F Tk HE AR B g 7 il )
IRPEERE AT AAS 22k B i S e A MRS vl 25 P18 B
Vil BIEE AR, SRAERIE, HEER T By a
DR XTI T AR R0 T, AR ik &
BB T KACE FITAHAR G 3+ GAP AL
I R R AR RIVE R, i BLARIE T i
HF YR FPE DI, HEBR T 248 D588 BL A Y
T, A F T L 0 B 4 5 TR R Y S R 25 4
SI8EM T

TR PHI B PR A5 o BV s T it 7K
f IO, AR B IRIDTR 5 2 FH B 45

http://journals.im.ac.cn/wswxtbcn

G, ORI, AR B TR R 7 AR p R a0
S8 B A/ AT Ve it 7 ) e AR 100 LA 1986 4,
Gisela Kouker 255 1] FH 12 - ARSI 20 B 7= g 17 il
R R =Y (U | B N E I S ) i B B A S B4
= B R A AR, A4 T AR PR
R /D KR 5 R 7 T S DR 190 B8 IR T B o o T RO
WP FHH B AR, 7Sk, ERREk
B ORI 1) 1 MR U 1B 5 T S TR A B e 2 R
MD FAzEA T BH: S B Y 0 BE AN & 4, P A 3
A IR MM SPAGHE T75 S5 7R AL . TiZH
BRI TR B8 AR I RE AT E LR A O v 2 P B A
M, FIFR&A YNB RS2 FHH B Sk
RSB PHMEFORE, FARIEARNIR 5% P B 454
TEERHMOGETT 77 A 19 A8 €0 P K /)N BIV R s 2% 2]
e 7 R 0 Tl ) 2 A8 ok, 7 45 I ) 447 06 Sy DR T
25%. I AR R A 1 AR 0 R 7 i
M, BASEREE . EOUMERS . dafeib+
FE AR RIS

AAHFE R, H WAL ) 4 PR FRIA AR
FF RG22 FHEH B A AR G B AR S, A 1
e, BNSEEE T HE 3 d HRHE] P R A s 2 A
R TR i 1D T 1) 52 2% T Bk FRLPE DL SR 2H 11 H Y,
R I B E Tl A PR T T8 v AR B 1B T ik

2 X X M

[1] Daly R, Hearn MTW. Expression of heterologous
proteins in Pichia pastoris: a useful experimental
tool in protein engineering and production[J].
Journal of Molecular Recognition, 2005, 18(2):
119-138.

[2] Yu XY, Wang LL, Xu Y. Rhizopus chinensis lipase:
gene cloning, expression in Pichia pastoris and
properties[J]. Journal of Molecular Catalysis
B-Enzymatic, 2009, 57(1/4): 304-311.

[3] MisL i, e, sKARIE, 55 FURSRIANE A
2 R 5 0 5 0 R R R R [9). AR AR
2010(2): 189-193.



RTINS D B B e

881

(4]

(5]

(6]

[7]

FA&, mbEE, Wb, & g mitib-2 5 PCR Jr
% i & M MR & Rhizopus chinensis CCTCC

(8]

Version E, Carlsbad CA. Multi-copy Pichia
Expression Kit[M]. USA: Invitrogen, 1999: 70—-71.

[9] Kouker G, Jaeger KE. Specific and sensitive plate
M201021 i s Al 95 J1 (3. A9 LR~ 4k, 2009, assay for bacterial lipases[J]. Applied and
25(12): 1892-1899. Environmental ~ Microbialogy, 1987,  53(1):
Derewenda U, Swenson L, Wei YY, et al 211-213.
Conformational lability of lipases observed in the [10] Mackenzie RD, Blohm TR, Auxier EM, et al. Rapid

absence of an oil-water interface: crystallographic
studies of enzymes from the fungi
lanuginose and Rhizopus delemar[J]. Journal of
Lipid Research, 1994, 35(3): 524-534.

EA, WGEE, TRAE, . PCRAKBIAL ) M i
JoT i BB R 98 SCPE D] AR AR A= 4k, 2011,
27(9): 1326-1336.

Abad S, Kitz K, Hormann A, et al. Real-time
PCR-based determination of gene copy numbers in
Pichia pastoris[J]. Biotechnology Journal, 2010,
5(4): 413-420.

Humicola

[11]

[12]

colorimetric micromethod for free fatty acids[J].
Journal of Lipid Research, 1967, 8(6): 589-597.
Shu ZY, Lin RF, Jiang H, et al. A rapid and efficient
method for directed screening of lipase-producing
Burkholderia cepacia complex strains with organic
solvent tolerance from rhizosphere[J]. Journal of
Bioscience and Bioengineering, 2009, 107(6):
658-661.

4 PF, R DM ARE (Rhizopus arrhizus)fig
Iy it 5 DR 7 B iR BB R i 20 I A 1], A T
i3 FE, 2006, 4(2): 37-41.

R oY oY SR Y SR AR RY RY AR R RY SR R RY R R RY R R RY R R RY RY R RY R R RY R R RY Y A R Y SR R R SR R R SR R R R R RY R R RY RY Y RY RY R R

Ei] R

2012 2~ F BR 1k 4= 49 Fr FA T BL & 97 48 SB B & 1ET

(A ) ATI(REH 4 HilRR), $4r 55.00 JT, &4FZE M6 660 Jo. Tl

ISSN 0001-6209; CODEN

WSHPAS., [E MR & LE: 2-504; E4MIEE LS : BM67,

CEMTRSIRY ATIGEH 25 A HAR), B4 65.00 T, 4EEM 780 76, TS ISSN 1000-3061; CODEN
SGXUED, [EPMEEE: 82-13; E4MIF LS BM5608,

CWAEY=EMR Y APIdEA 20 HEAR), M 58.00 7T, 4EM 696 JT. TS ISSN 0253-2654; CODEN
WSWPDI, [ MR &S 2-817; E MK & L5 BM413,

(CEYZ ) MARCRA 15 HIAR), %4 80 Jo, &4FEM 480 i, TS
JXUUAE, [ERIREMRS: 2-499; EAMIEE {2 Q723,

ISSN 1672-6472; CODEN

b))

WG R AR S AR TR AT R T, B PR 5 2% o a7

JCax bk (100101)db 5 i s BH IX QLR PU % 1 5 Be 3 5 R Be il 4= 9 fir B401

s A« ) Y, HiiE: 010-64806142; E-mail: bjb@im.ac.cn

AW AT ITHITE RPTTIA R  GEIC. B . WA

http://journals.im.ac.cn/wswxtbcn



