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Figure 1. (A) Amplification of mTBP by error-prone PCR. (B) Electrophoresis of the digestion of pGAPKC/TBP
plasmid by EcoRI and Sal/l. (C) Electrophoresis of digested pPGAPKC (Lane 1) and mTBP (Lane 2).
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Figure 2. The plasmid construction of pGAPKC/mTBP.

SR FIHEAE T 5 T4 pGAPZaC-LIP2 s P
pastoris ‘¥ > F3 7 5 2 % G418 7 YPD
BAEE =X ’i‘;%éiéﬂzj TR P
pastoris &% * Bl= (E) 5 P pastoris # 3
pGAPKC/mTBP % & -

HHEORERNIN

W% % TBP B ~ 4 4 ¢h iR m v
& F1e0 P pastoris ¥ o & B RRRIG S SFF
i el s 0 B Y 96 deep-well plate ¥ 35 %

SR BRRPCEI G bR D
AT e AT T AN 464 B R BIREF AT

& - R s iw; gt & R v FAE o FIRp
& 123 96 deep-well plate ® 2 % 1 % = X pF ¢
ERETARE 0 2 G 16 BREWRDRY F
ML T 4 AT 5 (0.05 unit/mL) % 2 1.5 & o H

‘ﬁd\»

46

Bl = ~ E coli 2 P. pastoris i3 % % - (A) % mTBP
{48 pGAPKC 2k £ 8 3| 2 E. coli DH50 kw¥
(B) 5 &6 F o2 & il ¥ TBP {r{* 4 pGAPKC
m!wp i$#&A2 E. coli DH5a fm®e 5 (C) 53L& F &
2 f 3l > W EcoRl v Sall *» &) i$ e 18 pGAPKC
ERLEPEAEL (S > A3 E coli e 5 (D) b %A
By v ddHZOBnA DNA#4| 3 E. coli
mr poeni % o (E) 5 pGAPKC/mTBP # 4|3 P
pastoris ek % o
Figure 3. The transformation of E. coli DHS5a and P,
pastoris. A: ligation of vector pPGAPKC and mTBP ; B:
Positive control of ligation of vector P GAPKC and TBP ;
C: Negative control of ligation of vector pGAPKC ; D:
Negative control of transformation. E. coli DH5a is
transformed with dd H,O instead of DNA ; E:
pGAPKC/mTBP transformants of P. pastoris.
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Figure 4. The lipase production screen of the mutants by high-throughput lipase activity assay. This figure showed the
activities of partial mutants among the selected 464 mutants. The no.1 is the wild-type, the no.2-59 are the mutants and
the no. 60 is blank., The arrows indicate the mutants with at least 1.5-fold activities than the wild type.
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Figure 5. Electrophoresis result of amplifying the
kanamycin gene by PCR. Lanel-16: mutants, lanel7:

negative control, P. pastoris SMD1168.
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ABSTRACT

Production of recombinant proteins in eukaryotic system has been widely applied in pharmaceutical,
food and chemical industries. Pichia pastoris is one of the mostly used eukaryotic systems to overexpress
the recombinant protein. However, not all foreign genes can highly express in P. pastoris system. Many
reports tried to establish a reliable high-level expresssion system of P. pastoris. In this study, we used
global transcription machinery engineering (gTME) approach to improve the expression level of the
Candida rugosa lipase (CRL) in P. pastoris. Random mutagenesis of the transcription factor SPT15 (the P.
pastoris TATA-binding protein) was performed to reprogram the transcriptome and to affect the CRL
production in P. pastoris. By high-throughput lipase activity assay, 464 mutants were screened to obtain
16 mutants whose lipase productions were improved at least 1.5-fold than the wild type. The highest one
displayed 2.3-fold activity than the wild type. It suggests that the expression level of foreign genes could
be improved in P. pastoris system through gTME approach.

Key words: Pichia pastoris, recombinant protein expression system, global transcription machinery
engineering

*Corresponding author: Guan-Chun Lee; FAX: 886-2-29312904; E-mail: gclee@ntnu.edu.tw
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