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Table2 Resultsof recombinant Pichia Pastoris flask fed batch fermentation during the induction phase
/gLt p/ht Cd mg-L ! Yux/mg-g ! g/ mg-g th!?
21.2 0. 005 26 1.2 0.013
+ 24.7 0. 007 17 0.7 0. 007
+ 29.3 0. 008 24 0.8 0. 008
+ + 23.3 0. 007 36 1.5 0.016
+ + 24.5 0. 006 49 2.0 0.021
+ 27.5 0. 008 44 1.6 0.017
Yrx =0 Cd Cx, Cp mg/L; ap=0 Cd (Cx:A't)
2.2.2 70 300
2.2.1 ' 60r 4250 +
d =
- -
) P 50 1200 En
f # 40 #®
B 4150 3
@ 30f %
11 % , 2 5l 1100 g
§ &
10k -+ AREREE 50
-+ HWEQKE
’ O 2% 36 4860 72 84 %6 108120
2.5 g 2.5 g th
) 36
5
mg/L , 1.4 , YR x (o] o )
Fig.5 Variationin cdl concentrationsand heterologous pro-
tein concentrations during fed-batch culture in afermenter
1 2- 3
12l 2.59 4mL/L
59 , ; , 24 h
49mg/L , ( )
, Yex  Op ,
1.7 1.6 )
Yrx  Op , 0%,
J 120 h , 57.5¢g/L,
256 mg/ L ,
5
Lmi , Ypx  Op
, 44mg/L , Yerx
1.6mg/ g, 27.5¢g/L ,



3 : .41 -

Monod , 1/ [5] Wang Y,LiangZH, Zhang Y S, et al. Human insulin
1/ Cs M max = 0.204 h~ 1 , Ks = from aprecursor overexpressed in the methylotrophic pro-
24.3¢/L gs M cedure for purifying the expresson product [J]. Biotech

nol Bioeng, 2001, 73(1) :74 - 79.

Yy s=0.497 g/
XS 99 [6] Jahic M, Gustavson M, Jansen A K, et al. Anayss

m=0.007g/g-h, and control of proteolyssof afuson protein in pichiapas
' toris fedtbatch processes[J]. J Biotechnol , 2003, 102
(1) :45- 53.
) [7] , , . 1,3
[J1. , 2001 ,31
10L 120 h, (2) :33- 35.
57.5¢/L , 256mg/L , [8] J, EF, J.
5 [MI( ).
, 1998.
[°] , . [M].
: , 1995,
[1] : [J]. , 2003 ,26
[10] J, J, G [M]
(5) :217 - 219. ( ) _ S004
[2] Romanos M. Advancesin the use of Pichia pastoris for ' ' ' '
[11] , : .o SMD1168

high-leve gene expresson[J]. Current Opinion Biotech

J]. )
nol , 1995, 6(5) :527 - 533. 2]

2003 ,29(4) :367 - 371.
[12] CdareJJ, Rayment F B, Bdlantine S P, et al. High
level expresson of tetanus toxin fragment C in pichia

[3] : .o Pichi-
a pastoris [J71.
, 1999, 31(5) :587 - 589.
[4] : [J1.
, 2004 ,32(1) :62 - 66.

pastoris strains containing multiple tandem integrations
of the gene[J]. Bio/ Techrology , 1991, 9(4) : 455 - 460.

Sudies of the growth kineticsand induction strategy with a srain of
recombinant yeast Pichia Pastoris expressing the human insulin gene

DONG Peng CHEN Jinrchun L ENG Xue
(College of Life Science and Technology , Beijing University of Chemicd Technology , Beijing 100029)

Abstract : The growth kinetics and induction strategy of a genetically engineered yeast Pichia Pastoris which ex-
presses the human insulin gene have been studied. The resultsindicate that the relationship between the gecific
growthrate (M) and the resdua concentration of glycerol is in accord with the Monod equation in the cell
growth phase where U max =0.204h™ %, and Ks=24.3¢g/L. The maximum cell yield of glycerol is0.497¢g/ g,
and the growth maintaining coefficient m is 0. 007 g/ g- h. The latter value indicates that the strain has the po-
tential for high dendty cultivation. It wasfound that the heterologous protein concentration could be increased
by usng a batch-fed yeast extract , with soyabean peptone and trace elements added in the induction phase. The
heterologous protein concentration reached 256 mg/ L in fermentation in a 10 L fermenter , which is 5 times the
level obtained in flask fermentation. The results may be a guide to future industrial production.
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