F Imlﬁ’lgj@é*il (YRS EIRY Pichia pastoris % % fﬁ?‘& R RS VY2

A PRI (2006)
5T 1 157 53~59 T

~:|| ' -'-J _'-]i :;‘: 1,3-[1 :%:7]“\,5?2 B-i_l_glj-jé3 :T é;i’;ﬂ 1%
Lt SR
2. ik AR QRIS
3. [ R (R T AR

P A RN S AT DA IR TR (R SARY BRI i AT PR
BB & T AT S 1R V?@a@}iﬁ  fif TR SRt S SRR B Pichia pastoris AMR(GST15).V e » 1" Fit
Tl R Bt (o) SR 2 R SRR A AL 4 RIS (EGR) 4 % BV YA © ST AR 24 W) F ]
ISR o FI Y BRI RS 29.3 ml b R RRSEGE 150 g 1 RS P IPEEREEIRIY o B R R R
PPV ESETOL o E EREPERIHTE TR I+ o E4E 0.010 ~ 0.026 ~ 0.030  0.035 A10.050 h' » SEFEHIR

Al 1-12 hif G s 7 R TERARE ~ APMET - pEGRIR™E M [ ITHHRE - AR - [ﬁJﬂMeuﬂ%fﬁlj/iiéiﬁrlﬁﬁ@é?pEGF
%@ﬁwﬁfﬁﬁﬁf AR FE{? F{', eon =0.030 7 Eﬁjfi FESPIHERR] % 48 hE thfi Al I ET » 0] 2 weon =0.030-0.035 h'
37 PTHERDR] e 36 hE BEIyP9DEGFIE > 1) e weon=0.050 bR » 1 7 P IHRAER] 36 hiiesl] ﬁ#‘ﬁp&é%ﬁp I o 1) R
R e E REpEGF S % BT ‘ﬁ'%% E F"' oveon =0.028-0.029 b 'Eﬁ & F pEGF® i# & F{r%j 0.010 h" ,'—“ﬂBfEﬁ  H

pEGF% i Jas74 i (5-5.8 P 124 mg/l - h

ﬁfﬁﬁj ¢ PVRRCBRI K ~ Pichia pastords ~ B KPS

Effect of Methanol Exponential Feeding Strategy on
Production of Recombinant Porcine Epidermal Growth

Factor from Pichia pastoris

Yu-Shiang Hung' Bing-Hua Yu! Yung-chung Chang?
Bor-Yann Chen® Der-Nan Lee

1. Department of Animal Science, National Ilan University

53



F '@?‘F@VEHW ISP EIRE Pichia pastorts E%ﬁﬁ&&b R R ING 7

2. Department of Food Science, National Ilan University

3. Department of Chemical and Material Engineering, National Ilan University

Abstract

This study provided an exponential feeding strategy in two-phase fed-batch cultivation of a methanol-utilizing plus (Mut")
Pichia pastoris strain. To optimize foreign gene expression and decrease the metabolic burden to cell growth, glycerol and
methanol were used as sole carbon sources in the first and second phase to genetically enhance the growth phase and production
phase, respectively. In particular, methanol not only played a role as a carbon substrate, but also an inducer for target protein
expression. Prior to genetic induction, glycerol-containing cultures were firstly carried out for approximately 24 hours (feeding
rate set at 29.3 ml h™"). Once the wet cell concentration was achieved to 150 g 1", the feeding substrate was switched to methanol
in an exponential feeding strategy to induce pEGF production (all other conditions remained identical). The optimal exponential
rate for methanol feeding was determined (pmeon) to maximize the production of porcine epidermal growth factor (pEGF) using a
Mut" Pichia pastoris strain (GS115) a model system. The growth behavior and production characteristics at pveon 0f 0.010, 0.026,
0.030, 0.035, and 0.050 h™' clearly revealed a significant correlation between cell growth and pEGF production, indicating the
nature of growth-associated production. In addition, the optimal pEGF production approximately occurred at 0.028 - 0.029 h™.

Compared to the pyeon at 0.010 h™', this optimal pEGF productivity increased from 5.8 to 12.4 mg/1 - h.
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Fig. 1.The effect of (a) methanol feeding rate;
(b) residual methanol concentration ;
(c) wet cell weight, and (d) pEGF
concentration by different methanol

exponential feeding rate.
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Table 1. Effects of different methanol exponential feeding rate on pEGF production

// MeOH Ximax Prnax Yrix T n t

(h™ (a9 (mg/l) (mg/g)  (mg/g - h)) (mg/ll-h]) (h)
0.010 320.6 413.8 1.29 0.022 5.845 60
0.026 335.3 550.6 1.64 0.027 7.980 60
0.030 3471 604.2 1.74 0.029 9.324 60
0.035 322.9 598.1 1.85 0.031 8.448 60
0.050 290.5 292.7 1.01 0.021 3.630 48

Unveon : The value of practical methanol exponential feeding rate; Xnax: Wet cell weight; Prax: The pEGF concentration
at the end of fermentation; Ygx: The pEGF production per gram of wet cell weight; m: The pEGF producing rate per

gram wet cell weight; I : The pEGF producing rate per liter; {; : The culture time.
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Table 2. The optimal methanol exponential feeding rate by calculation

pEGF production Regressive equation” Optimal pyeon Efficiency of pEGF
production
pEGF production per gram of y=—0.43454650.6544x%— 11464><X2 tnveon, m=0.028 h™' 8.796 mg/g

wet cell weight ( Ypix)

PEGF producing rate per y=0.3076+99.7604xX—1702.7271xX  Kateon, n=0.029 "
gram wet cell weight ()

péigl; producing rate per liter y=0.0085 + 1.3426xX—21 .6905><X2 Umeon, m=0.029 h'!

1.770 mg /[g - h]

0.029 mg/[l - h]

*y: The efficiency of pEGF production ; x: The optimal of methanol exponential feeding rate.
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