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Effect of Specific Growth Rate and Nitrogen Source on
the Production of Recombinant Lateolabrax japonicus
Growth Hormone by Pichia pastoris

WEI Chun ZHOU Xiang-Shan. ZHANG Yuan-Xing

(State Key Laboratory of Bioreactor Engineering, East China University of Science and Technology, Shanghai 200237)

Abstract: The bioreactor production of recombinant Lateolabrax japonicus growth hormone (rljGH) ex-
pressed intracellularly by Pichia pastoris was investigated. A strategy of feeding methanol at the exponential
rate was established and the effect of specific growth rate on the rljGH production was examined. The results
indicated that the average specific production rate increased and the rljGH production duration decreased as
the specific growth rate increased. The maximum specific rljGH production (0.58 mg/g WCW) was achieved
at a specific growth rate of 0.029/h. The effect of supplementing ammonium sulfate, peptone and yeast ex-
tract on the rljGH production was further investigated. The results indicated that the effects of ammonium
sulfate and peptone were not significant. Supplementing yeast extract of 2.5 g/L was advantageous for the
rljGH production. The duration of the rljGH production was increased to 23 h from 17 h and the fermenta-
tion stability of run-to-run could be improved.
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>

(recombinant growth hormone of
Lateolabrax japonicus, rljGH)

>

2] , 1ljGH

[3]

rljGH :

1 MEETH%

1.1
(Pichia pastoris)GS115
(Invitrogen )
pHIL-D2,
GS115 Mut"
, [4]
1.2 EHRE

(I L) YNB(Yeast nitrogen base

without amino acids, Sigma ) 134 g, 10 g,
0.4 mg; BSM(Basal salt medium)

(1L 40 g, 85% H;PO, 26.7 mL, CaSO,

0.93 g, K,SO4 18.2 g, MgSO47H,0 14.9 g, KOH
4.13 g, ANTIFOAM 204 (Sigma) 0.3 mL, PTM1 4.5 mL

50% (W/V) ( 12mL/L

PTM1); 12 mL/L PTM1

PTM1D!
1.3 A8
1.3.1 FESMBEHERRMPEE:
ODgy 6 ,  10%
3 L BSM 5L (
, EHUASL-A)
28% pH 5.0,
30C, (DO) 40%,
DO ,
, , 15 mL/(L-h)
50% (W1V) 35h ,
4 500 mL 4
1L 1L
, 2 mL
1.5h 2.5 mL/(L-h) 2h,

1.3.2 FEMEARAMARNRIE:

I1h 5L
L 2 ,
(12 g/L) (Peptone, 2.5 g/L)
(Yeast extract, 2.5 g/L, 5 g/LL 15 g/L)
14 S
1.4.1 HHAEEWCW)NE:
10000 x g
3
KM ERNE:

(NH,),SO,

1 mL )
5 min, , (WCW)
1.4.2
270 g/L (100 mmol/L

Tris-Base (Tris(hydroxymethyl) aminomethane),
25 mmol/L EDTA, 1 mmol/L PMSF (phenylmethyl-
sulfonylfluoride), 0.01 mmol/L pepstatin A,
pH 8.0, PMSF  pepstatin A ),
1.1 mL 1 2mL

(Biospec Products, Bartlesville, USA) , 1.8 g

, (Mini-BeadBeater-8, Bio-
spec Products) 6 ( 2 min
2 min )

4°C , 20000 x g 30 min,

b

Western blot
[5.6]
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2 SR5R

Fy, o =(0.640 + 0.0094) X (Vo™ 10.792 4)

2.1 $REUR R EARE B ST 2.2 EEKEEI rljGH R RAY R0
> 4 0.015/h, 0.035/h,
) vu (g/g WCW/h) 0.05/h, 0.065/h, 4)
Vyp = Hm — Hm +m (l) 5 s
Yom  Yomwm 0.011/h, 0.029/h, 0.043/h, 0.058/h
s Hn (1/h),
Y. WCW/ Y. | un=0.011
XM (g 8 Yxmm 061 & p=0.029 A
(g WCW/g), m &b 1—=—p=0.043 -
205910 u=0058 o A .
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s s VM Hwm § 04 4 O. Q /:'/' B ®
2 1 . |
5 034 ’
M Hm % | A °
= 024 .
Yimm m, L.“E) 1
1 3 0.1
&
0.05 [ o 5 10 15 20 25
y=0.5979x + 0.0094 * Induction time (h)
S 004 R=09802
£3 i 2 FEERKEETHLL rIjGH 7= 28 %%
‘g g 0.03 Fig. 2 Time course of specific rljGH production at differ-
o .5 + ent specific growth rates
SR8 002
3 E *
= .
& g oo1 L 2 , 4 , rjGH
( rljGH )
0 0.02 0.04 0.06 s >
Specific growth rate (1/h) rljGH
L . R 0.058/h
1 HERERERSHEKERHXR .
Fig. 1 Relationship between specific methanol consump- rlJGH 11 h ; ’
tion rate and specific growth rate 0.011/h , rljGH 23 h
| 0.029/h 17 h
1;GH s ljGH 4
(R*=0.98), T rlj
Vg = 0.6, +0.0094 ) .
rl
’ rljGH ,
s t
Fy (mL/h) (8.9] (D
Fy = v X X, 10.792 = vy XoVpe™' /0792 (3) 0,058k
» X(g WEW/L) - (L) t 0.071 mg/g WCW/h
» Xo(g WCW/L) V(L) rjGH 0.029/h :
> 0.029/h
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Table 1 Effect of specific growth rate on fermentation performance
tjGH tljGH
Specific growth rate  Harvest time  Cell density ~ Volumetric rljGH production  Specific rljGH production ~ Average specific production rate
(1/h) (h) (g WCW/L) (mg/L) (mg/g WCW) (mg/g WCW/h)
0.011 22 182 72.8 0.4 0.025
0.029 17 217 125.9 0.58 0.051
0.043 13 223 116.0 0.52 0.064
0.058 11 229 103.1 0.45 0.071
[10] 3
(1. 121 rljGH
) NH4Jr
(
2.3 FESMERMEAREXEA rjGH R R0 B )
[13,14] , rliGH
rljGH ,
[12]
0.7
e
- 0.6 1 AOX(Alcohol oxidase)
£ m D [15]
= 054 ‘ AOX
2
5]
3 04 A
]
a
= 03 4 0.7
2
é 02 —@— No supplements % 0.6 4
3 A Adding (NH,), SO, E" ]
& 0.1 —m— Adding peptone = 05 Y
—0— Adding yeast extract 2 J 4
Q
T T T T T T T 1 'g 0.4 + .;",p
0 5 10 15 20 25 30 g 1
Induction time (h) (:5 03
é 0.2 + / —e— No supplements
E 3 HEFSHERNRER. &0 FRNESHREYS 3 o —A— Adding yeast extract (2.5 g/L)
rliGH A 2l —®— Adding yeast extract (5 g/L)
bE rlj PRI . . —0O— Adding yeast extract (15 g/L)
Fig. 3 Effect of adding ammonium sulfate, peptone and ; : i i i . i
yeast extract on specific rljGH production during methanol 0 5 10 15 20 25 30

induction

3 (NH,4),SO4
rljGH (
15 g/L ) rljGH (
) 2.5¢g/L rljGH
10%, 17h 23 h( 3)
rljGH ,

Induction time (h)

l 4 B S M BRI BR [ B B m iR 3 BE rljGH
=g A

Flg. 4 Effect of supplements of different concentration yeast

extract on specific rI[jGH production during methanol induc-

tion

rljGH ( 4 , 5g/L
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