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Abstract: For the IL-2-HSA expression with Pichia pastoris. methanol concentration and pH
during induction phase are two important parameters affecting heterologous protein production
and should be strictly controlled at adequate levels. In this study, based on the effective recog-
nition of physiological status and characteristics of parameters, an auto-associative neural net-
work (AANN) model was used for two-stage fault diagnosis in Pichia pustoris fermentation
processes, The optimized AANN could provide on-line and accurate fault alarm for Pichia pas-
toris induction stage. It was potentially helpful in supplying uselul information for removing
fault and recovering abnormal fermentation. When detecting methanol over-feeding, glycerol
limited feeding could improve the cell activity and release the toxicity of methanol.
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1.1 E%

B E R BB Pichia pastoris KM71(MutS
His—).#iE# & pPICok N Invitrogen /A T =&,
AHMEHERH TL-2-HSA BN, Bk 2 L85 E R
Bk E(HIIERF T EYHEAREERESRLE
FIREAME) , REAWMEEAMEM S FHEN
80 000 (Il.-2-HSA),

1.2 ExE

YPD B #5555 (g/L) . BB RHEEUY 10, B
FIR 20, E&8E 20, 3005 15; M FHERE(g/L) |
i 10, BRE B F 20, B4R LY 10,KH, PO, 13.6,
YNB(Yeast Nitrogen Base) 13. 4,4 4% 0.4 mg/
L,pH 6. 0; 5 7% B B 52 0 & B 55 9 B (g/L) - H
10, BEAE 20, BB FH4E LY 10, KH, PO, 13.6,
YNB 13. 4,44 % 0.4 mg/L,pH 6.0; HEHRERE
s IR 4R (/L) HBE 3. 96, AR H Bk 20, BEEE
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mg/L,pH 6. 0; BEAREEEE bR R BER] 06 35 57 5 (g/
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H,00.2; BeoRBEr FRERBER MIEFRE (/L) H
i 500,%E H % 80, B2 ¥y 30, KH,PO, 5, MgSO, -
TH,O 5; BERBEEE IR BES S IR (g/L)  F B
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1.3 ¥BHRAZE

B RBEEMEMNT 150 mL #hr 8 ZRE S, 7
30 °C,220 r/min F1;3% 24 h J5 . 3B 8 10%
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1.4.4 IL-2-HSA ¥R B XA L 8B R AL 8 (Al-
cohol oxidase, AOX) #E M1 & F A SDS-PAGE
BERC LUK 40 47 (5 B 38 R250 JLfa) , % v yk e
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H (Amersham 2 7)) M AR e . 5 JC 240 Mo B 5 in A2
%% 100 pmol PBS.1 pmol 4¢-EHEHH K. 4.3
pmol ZXE A1 10 B it S ALY EEA 3 mL KR
L EJE A 200 pmol B EE, FF 4 K B, 7E 500 nm
T A4 6 B I o B AR Ak R P AR A 4
HEESEBA ¢ BEZB KRS REB AN .
B E B0 E L H7:30°C \pH {H 6. 0 B}, 1 min P§7=4: 1
HEME S KB - BELHEUAREAEMR 1 pmol ¥
7= 4y R T A B A O — D BEE AAL (DY,
1.5 BEEREZMSK(AANN)
BECAE M s W 45 B 7E 20 42 90 EH A |
Krammer R H K, AE 1AILEH. ELE
— PR RO AT ] R 2%, BR T B — AR 1) P 2% A9 4y
fESh AR MI Z b e FRA RO S5, BIEER
HRT . HEmh5WA—%. SR, 8t l%keE
FELBHMEREET BB ETRRER
Xy, HEBREMER TEIATHRSZ BIEER
B 22 1t R B2 R R G MR B2 S5 09 % T 46
S8R TUAAETAGENEBETFRESPHRE
AT I I MR EUZ DA AT Y I 48 00 1 R X A 1R R
BTG, R BUR A G B RO AR TR SUZ
J5 B 45 B R 2 3 M B AT AR Bk Y, B XS {5 5 3k
FER. HTFHRIAZHEZTN ML THARH
i HE R TR AN B BT DL 48 X AR SR e S
Fffw b S B BB R XE B0 R4 R R

RS 1

2.1 ERUpHENAERRERETHHE
P pH EFN B R Bk BRI TR
M AEEARSMEMREARRAKF. BT, EAR
MR REHE S, 2 BRI LR E T RILLNE
T pH EHMPBERRRE LM, HH &
BH Mg RY pH EHEMES. 5. HPBMBE A
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Fig.1 Structure diagram of AANN. X;(i=1,2,3,4) andY;(i=1,2,3,4) are inputs and outputs of the neural network
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Fig. 4 Profiles of AOX activity in methanol induction phase
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