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Abstract: The recombinant porcine insulin precursor { PIP) produced by Pickin pastoris in shake-(lask and 50L fermenter was investigated
respectively. The resulls indicated thal 60h induction Lime length and 2. 0% ~2. 5% methanol addition every day was optimum in shake-
flask. The provess in SOL fenmenter was consisted of bateh, feed-batch and induction phases The relationship between dry cell weight (y)
and culture lime (1) in growth phase { batch and ferd-batch phase) could be described by model y = 0, 6525¢" ™. Glycerol and ammonia
were almost used for cell growth and maintain, and no by-produet was obsexved in batch and fed-batch phase. Only 80% ammonia and 70%
methanol were used by cell in induction phase. By comparison the results of shake-flask and S0L fe , it was Jed thai the limit-
ing factor in the fermentation of shakc-flask and 50L fermenter was dissolved oxygen ( DO) and carbon source, respectively. When scaling
the result of shake-flask to 50L fermenter, the control swrategy was adapted for SOL fermenter by increasing the feed mate of methanol amd the |
maximum PIP concentration reached 1. 72 g/1.

Key wonky: Pichia pasiorts, High-density fermenlation, Recembinant porcine insulin precarsor
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BBk, Mut', {5 pPICOK, BEZIFHFYIEHR
WpEE o-d2 ¥ HT (a-Mating Facter, o-MF), %
BESRFHEEREEFAERREEB T AL,
% Multi-copy Pichia expression Kit ( Version B) &
Soll BgY), B {LE GSI1S MMBGERE, &
BaEE6 -8 MEN, AERBERHF,

1.1.2 %K. YPG FARIBFE (1L): Yeast
extract 10g, Peptone 20g, Glycerol 10g, Agar 15g;
YPG fhHEFERE (11} : Yeast extract 10g, Peptone
20z, YNB 7.5g, Glycerol 10g, ZmL 0.02 % Bio-
tin; BSMG EMES s (IL): (NI,),50,5
g, CaS0, 0.465 g, K,50,9 g, MgS50,.7TH,0 7.45
g. KI,PO,6.8 g, Fil KOH ¥ pH #J 5.5; %
el FEE (1L): H, PO, (85 %) 26.7 ml,
aS0, 0.894 g, K,S0, 15.2 g, MgS0,.7H,0 14.9
g, KOH 4.13 g, Glycerol 40 g, PTM] 4ml, #¥E
F0.5mL; #b i, 63050 L HMl (&
P2wl/L PTML) ; #EESIEHRE. 791.0g/L HEE
(<4 12ml/L PTM1); PTM1L!,

1.2 F&

1.2.1 EMAAREFEITE. KRR 250 ml =AM
ik 25 ml BEATIENARESR, BFEN 10% ., HF
PRI 7 By BSMG, K FPET R B #h A PTMI,
MAR K12 ml/L, #HG 48 h B 15 % 1) NaOH
WY pH E 5.5, 3 H FhInis B o P R
AT, 5824 hEE R Ll pH. fMn B
BRfE, HERORIAT O,

1.2.2 $HBEERRNE: WFS YPC HiRE
Pi— ¥R RTINS S, 30C, 220 o/min K}
20 b AL, S5 % EMEREARIE 20L Stk
BeRi e i SOL R REE v it fr it i (AEK
MpH E£5.0), HKBEHMFERE, HH (Dis-
solved axygen, DO) BER LFt, HEATMEMR LR
BFE (BHRmMEREREAAT0%). 5
PRSI N 350 AR H MRREL, HrER )R
HAERETEFERITERREER (PHH2
% REKER N 5.0), Wi AT R, EE, =
SHEEMFU PR EEART 20 %, FEER
BRTHMEENTO0S %, BR AR 100 h A
. SOL 2 Hh R RN AR AR T K EEZR LT
BEARIFRHDL (1) B

1.2.3 pH: pH Wil &£ 45811k A PID 3%
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1.2.4 BE, BEERELEN (L Ingold 2
A= 5 CDI51206) ,

1.2.5 Bt S 0, AR Raim3 (Mag
nos 4G) FEZ IR HEX CO,RH A5 KSR
(Uras3G) FEZRHRM; BAfy ZREMIS T B At S E
# ( Oxygen Uptake Rate, OUR, mmol/ (L/h}}
Frigfy e R S EREE (CO,
Evolution Rate, CER, mmol/ (L/h)) #3Cik([5]
H#E,

1.2.6 HHEESH: RFAGRRARLNE
B,

1.227 HAMXTESIN: ERHBESETER
600nm 4 AL B Fk 2 Bt ® % 0D = 0D
R < WREATRL

L2.8 #MTH: 10 wL ZBH. 10,000 v/min &
W 10 min, FE FiF, Kk2%k, ROCHTEESR.
MTHEBEPIP2O - 1 iR, — 0D K#HET
0.3 g dew/L,

1.2.9 FREESH: HER (6C) 2.
L2.10 BEMEAPIPRERNE: BRERRRK
W PIP W, MAEBWHA LS ol eppendod
12, 000r/min, B§.L» 15min, & 3L 0. 45um Baf
¥ EEfT HPLC 437, FIEERLA R REGHEH 05
{8, fi%E % Phenomenex 248} C5, 5p hide (150
mmx4.6 mm), FeHH: FEA: 0 % LW,
0.1% =#ZME; HHWB: 30% 25, 0.08% —
FZE, B A RAMERBE R, BHA
F£ 50 min P37 100 % FE 45 %, I5#E B £ 50 min
M 0% WAES %,; HiE: | mL/mn; HE:
40C,

2 HER5HW

21 BEmamsudRd

211 BfE. BiE. pH. HREERNEXTE#EE
BHER. ST E (0D=20) SREEN
ERENO6 R, 8%, 10 %, 12%, 14 %IEM,;
pH# 4.0, 4.5, 5.0, 5.5, 6.0 5 B, &
ENBEFTE 200, 20, 25T, 28T, 300,
BRI HR1.0%. 1.5% ., 2.0% ., 2.5 %,
3.0 %R HIRLRAT R I R, BB (BABERFE)
RYEEMER10%, pHRS5.0, BEAH28T, §
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BEMENEX2.0% ~2.5 %at, PIP M-
WEEes, NFSadEd RS A S mE LK
WHERE., SHEBEMCEEEEFRT EFmA
HRMEEmMAELEE Y ZEN, BSERa
AETE, AmRBEH T PIPAEE B, RE
PAEERBER, BAE - EEF S XHEN
FNBRBEAEKTIESWRE, AWI¥EKT/HESE
B PIP &iER, X530l ki —8,

212 EEEFABRPENEANER, £EF
W BRI R RS, MATEES 24 b
ZERE 12 h BORSET o, BERWE L MRI1
MLEY, MEFRFHMAER, BREFES
B AREEdl, SHBBEFAR, XRENE
e —EBEGERE, ARCELTERREE

REPEER -77-

B, RS o 40 B A T 58 00 0 1 R K A
Fo BN TATREE, LIHEENS KR
#Eadfth, BhEREF -ENLERER (p
#%0.006307) A K, AWEHERSBES &
gk, R LIES, HERESIBHESRS,
PIP =24 60 h X — QbR B BR, WiE 60 h L
Je T8 TR, BT TR R R R R R X
HERAFEEE, REAKEMEABRNTS
B HEEORRE, AT PIP MR TRFRE. A
EXRALIEH, S 60 b BOERIRBE, B
URBRRMEMNEAF-R, LRSRIELER
M,
ELFIERBAER Y 3 A R B A

F£1 AmdEPERERE

weHm I (ER) ER(ER) B ) FE(R)
(h) (& DCWAL) (mg PIP/g DCW) (g DCW/L) {mg PIP/g DCW)
24 6.9 4.37 126.0 5.03
36 7.2 4.63 141.0 5.87
4 7.5 497 151.5 7.43
60 8.4 5.08 159.0 8.50
72 0.3 3.33 165.0 3.43
1.2 BETAEMABRRREELRS B 78 SOL ZRERE L 9EfT At ae, sl o

2.2.1 EEIERERIEE (B 1). otz R

TERANME (Lo (wv)) SodERRE (1) #H

B L#E Pichia pastoris o5k PIP It P ERAE R &MEEE, #: Lo (xv) =0.83931-1.3516 (1)

600 8

450t . {s
.‘_._. [ %ﬂ%
.f’

»” o od
g r m 9
2 oot ./ P - 1s &
/ oo |
y o
S
150 | 4z
e
S
. A
i} hin n-0-0, L L]
¢ 20 40 60 30 100

th

B PIP EEGI R KM
—+ Total ccll, ~#—Ln (XV}

Lin (xv) =08, t=1.61h, BWAEHEAE  WHR 1 61h, RFERERH TRREMTHRRERE

FENS% . B ODEN0AAMNEEERKKE FHEEIFREERURENEE, SIEABNEA
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AKEERN AT B R0ENE. FHERS
W AEBERCF A OD AR 775, T EEEER,
—A4~ 0D K2 2T 0.3 g DCW/L, WETETR
7] 23, 25g. DCW/L,

BEEEMEES MmN AR TEYy 5
R ¢ §56 RAFSHR g iR

y = ae” (2)

X 2 PAETH, 3 lny=lna+b (3)

# Iny 3 ¢ HITLRAEMIE, B3 a=0.6525, b
=0.1907, SEHHCRER=0.995, B

y = 0.6525¢~"" (4)

B, M8k, #. SEMASEEN, TR
BEOR (4) RHATHER NN, 2k
BEkEREE (0.1907/h) FTAHE, Rk
FREFNFEIHRE, BELRELES, Had
AZ—TREHEET, AHEREEEMN. €6

18,

MEDEER
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MAEKGBEEEMESY, IMHEREBEEMS
HEES (MESFREE) NARMFEERS
(k) %RiBTTIRME.

2.2.2 BEELABETEREK. RKREHEESHEEK
k. FHRENERRR: HEPEREIRSP
C.N. P, SURMBTESTHELARIR RS
WAKERH . EHFNEYEFHNEERA
kERTY. ERTRTEER, SENORER
HHERESE, M TE—28BgR, iRF
MEELAMTETLE, aNEBRIBRPERBD
SEER, THE—PEREAHMGBZHr 4,
HRTHEFHESFEBRNGET. EEEENTRE
(DO>20%) i} PIP 2Rt H . 8K
SEEERMREMNERINE 2, Wk, XEHT
YkEsE, &RnE? AR,

161 5041 12
2 | . . ”f% 7
5 il.i - F . ned® pd .f 9 §
g E b & a0 %%
-8 % ] % g
“? § 125 § ’\‘f o a 818 E’g
§8'§ i f# LHT.“ w0 | 1
o) L
E, Zool ) . {3
¥l hﬁﬁwi . E
4 06 . m aafatess anal o | 0
o 30 &0 % 120
it/
B2 BmEEFREIRPE. ARNESEELKNREMNEER
—& PIF, & 0Dy, , & Feeding rate of ammonia,
—A— Feeding rate of methanol, —C— Feeding rate of glycerol
2 HBEMBEARNRERHESR
AN N FEP N PeN M C itk C FHpC €O,
{1nol) (mol) {mol) { mol ) {mal) {mal) {mol)
i 4y 475 7. 56 523 0.00 27.90 22.39 0.00 3.82
han ikl Y 22.20 23. 70 0.00 108. 76 101. 63 0. 00 15.64
BEIHE 45. 67 36.08 Q.77 410, 89 154,63 3.02 88. 00

fEMHKE, tRATHMNSETRSE
AR PR 8. CO2 hyRETH > ML
TH%E, BB R4 SRS HAk
AR KA. BRI ANEAKRE
22.39/4.28 = 5. 23mol (MM FHA A CHy
N0y ) FRERNERFEEAS, HitRsR
Rkt K4 nBe AU EFHEnE

© PEMZERMEDHRMATIKSHET htto

KR, Mt REEE B mak BB, Ha
BIFEIER (Yx/gly) R 72.47%, BE FRiEHKL
£ (82.6%). BEKBLHARMEEE. BEH
Pt ERETR BB A A % 70% i
LR, YR REREE, HibKY30%H
PR TEIRAMBERRET . 1AM
FARPH 0% M) N RTEABIMEEE >+, ]
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& 20% REEARBRPREESELS T Hik,

 InfiEHERNEE, BOPEORERRIIT
— ¥ BRI,
2.3 BEAESEREOLE. BREERRFEL
GRETIM T EEE KR, AR
S0L W48 H T s B e/ SOL 8 B RESTFrfg H
O RER (PRSI ). AP BRANRE
B, BENk. ERFAEATIRG, HiciEs
R R PR b TR T AR AL, iR Pichia
pastoris HEE PO T ERGHEET — TR
EEt R o PR R R R AN
KF20%, BTRMEEREABEEBK, Xthk e
ERRERY PP A X THRENERA (R
£, BEFRSERERNEZHAR, $3
BEEN RS BACH B MR, i Xk
R, BEBRERS %, HibEBEEFER
EfFEERTTHR OB EERE. REARE.
ERET YU HEOEE (Y imemn (MEE))
29% 1. 78 F19.29,

1 &g

RWEEBEERA TRABRSARERRD
BHEZRMZ —, HRMIEAMI R D —AALR
BRI 100 ~ 2005 DCW/L Wh Hidi ¥ R B
AE STERE M b3t PIP (936 R 5 A 4T T 91 204K

HMEYE¥ER <79 -

b, BRIEHE RS RE SIL ERei E#H X
R, #5007 0] HE R A R R R 4 BT A i
FEAOFIHERER#ILARMET, HitbhRB
T PIP &5, fF SOL REHR | 323808
TiA%E, min kMR EE, BEMRBHER
M0 RRENS %%, ERIRESE, 2FEE
) 2 B 95 B 9 TT 34 B 550 =7, BRI TR
A 1655 DCW/L, AF T &K EBNE
#, HHPIP 3R IEED L 72 /L. EER
EREWH, HhttERmERHEHMAIBHE, &
T EARME WML F2HARS AN xS
o, BHEAMR ™%, BRFENEK. T
BT RI254T 80% . TO% BA .
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