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Influence of methanol concentration on purification recovery
of consensus interferon-a produced by Pichia pastoris
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Abstract: We observed the influence of methanol concentration on purification recovery of recombinant human consensus
interferon-o (CIFN) produced by Pichia pastoris. Fermentations controlled at 0.75% (W/V) methanol showed a 24% increase in cIFN
expression compared to using 0.25% methanol. However, the purification recovery rate of cIFN at 0.25% methanol was 3.75-fold
higher than that at 0.75% methanol. To seek the reason, we analyzed the stability of cIFN by SDS-PAGE and Native-PAGE as well as
Western blotting. The electrophoresis results revealed that clFN formed a lot of aggregates in media when the induction was
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controlled at 0.75% methanol, and two different aggregate forms were found: disulfide bond covalent aggregates and non-covalent
aggregates. However, these aggregates almost disappeared when the methanol concentration was controlled at 0.25%, at the same
time, cIFN bioactivity of supernatant increased almost 4.48-fold. Finally, 0.73g monomer clIFN was obtained after purification from 1
liter supernatant at 0.25% methanol induction, showed a 2.84-fold increase compare to the induction at 0.75% methanol.
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Fig. 1 Effect of different methanol concentrations on cell growth (A) and cIFN expression level (B). Error bars stand for standard

deviation (SD).
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Table 1 Effect of different methanol concentrations on the purification yield rate of cIFN

Methanol concentration CIFN yield rate (%) CIFN purity (%) Final recovery Purified cIFN®
(WIV, %) precipitation® HIC® IEC® SEC® precipitation® HIC® IEC® SEC® (%) )
0.75 75.8 252 59.3 817 52.5 75.8 843 96.5 9.3 0.19
0.50 72.7 63.3 725 84.2 53.8 82.6 905 96 28.1 0.53
0.25 77.6 87.5 78.2 833 55.5 86.8 922 974 44.2 0.73

AAmmonium sulfate precipitation; "Phenyl-Sepharose FF chromatography; ‘DEAE Sephadex A-25 chromatography; “Sephacyal-HR200
chromatography; ®Purified cIFN per liter supernatant.

%2 ARRERERFS TAEER CIFNEMEST

Table 2 Effect of different methanol concentrations on cIFN bioactivity (x+s)

Methanol concentration (W/V) cIFN bioactivity (10% 1U/mL) cIFN specific bioactivity (10° 1U/g protein)
0.75 0.52+0.07 0.2440.03
0.50 1.57+0.13 0.84+0.081
0.25 2.85+0.25 1.72+0.15
Unreducing conditions Reducing conditions

Oligomer { h _ké)f
Trimer—» - — 66
L —45

—— 35

Dimer— &

—26

Monomer—> s SN SR W —20 — w—

— 14

1 2 3 4 5 6

2 FRREREFST LFRIFEFEFILR SDS- PAGE % 4% EN ik
Fig. 2 Western blotting of non-reducing and reducing SDS-PAGE under different methanol concentrations. 1, 4: 0.75%; 2, 5: 0.5%; 3, 6:
0.25%.

Ak, MRHESREET cIFN RREEN B 28ar ., R S SR JEAEAR T SR N B A S O
FERRE T4 I SDS-PAGE HLIK 3BT, NUKIE 4~6 ), 17 J5 L K AT DAAT 0 S5 F VR RE FT 1
I LUAE M2 i A ks A e ARE RS T AEE e, BEUERE Ik I b B i & R RS 1k 2
AR ARSI o AR UK R BEAT I gk .l RRAS S Y . CIFN SRS 2 X708 R
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Fig. 3  Western blotting of non-reducing SDS-PAGE at
different methanol concentration solutions. 1, 4: 0.75%; 2, 5:
0.5%; 3, 6: 0.25%. 1-3: samples taked at time of cIFN adding into
methanol solution; 4—6: samples taked after 12 h at time of adding
into methanol solution.
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Fig. 4 Native-PAGE of supernatant treated without Tween-80
(-) and with Tween-80 (+) under three different methanol
concentrations. 1, 4: 0.75%; 2, 5: 0.5%; 3, 6: 0.25%.
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