GSHNE:// B N - S S THe /BT ARSERETCTOMREERTHSRARK
Chinese Journal of Biotechnology

http://journals.im.ac.cn/cjbcn Oct. 25, 2019, 35(10): 1986-2002
DOI: 10.13345/j.cjb.190207 ©2019 Chin J Biotech, All rights reserved

- Tk BRI -

ST I RFAMTRFRAR HEAFIF 1991 F A AL FRRF TS
LW A5, 1991-1995 F AL R AN T L XK FHR I FHRUH, £8
B R Austin &, BHEREXFAT A LEHAR . 1995-2002 F £
E2B /& XAHE NG T, IR A G ABLRE, AR, Rt &
WA, KPP B b flF LU RS RFPERETLRESSHARST ZFL IR, -
K AT 145 % . H ¥ SCl#X 81 %.

T Tl gyt

1 IR RS AW TR, YL o8 214122
2 R T %0 Al F S a0 TSR, LA % 223003

T, PULE, AT MR T R B R B R AR AL T M R S AT N S R Ak. A TR AR, 2019, 35(10):
1986-2002.

Ding J, Luo HZ, Shi ZP. Fermentation optimization based on cell self-adaptation to environmental stress — a review. Chin J
Biotech, 2019, 35(10): 1986-2002.

B OB TR AR, bl % B M SR KBRS EAGE 0 B A s B 5B A L IR
B Bl LT A, ey A& AT AR TE R B A IR R, FRABEK; [20H TR 54 ZTHARI G
MR, RELBMAG., P EHRBEE Pichia pastoris £ F F R E G A TER BITEAH, HET IHRFETMLH
T mAe B E AT A BRI T O E FAT A R B R T R e Rk, A AR KT IR B 1E AT A 69 K B AR AL
R SF .

DM AEEATA, FEEA, ABEKL, FREGLS, THAR

Received: May 20, 2019; Accepted: July 16, 2019

Supported by: National Natural Science Foundation of China (Nos. 21606106, 21808075), Natural Science Foundation of Jiangsu Province
(Nos. BK20150127, BK20160162, BK20170459).

Corresponding author: Zhongping Shi. Tel/Fax: +86-510-85918292; E-mail: zpshi@jiangnan.edu.cn

% BARF2% 34 (Nos. 21606106, 21808075), L#74 AR H4 (Nos. BK20150127, BK20160162, BK20170459) ¥ Hj.

[ % H RR s ] : 2019-08-20 [ 4% HY BB AL« http://kns.cnki.net/kems/detail/11.1998.¢.20190819.1736.001.html



THe %R T RRTERESE THARBERTHSRARL 1987

Fermentation optimization based on cell self-adaptation to
environmental stress — a review

Jian Ding*, Hongzhen Luo?, and Zhongping Shi®

1 School of Biotechnology, Jiangnan University, Wuxi 214122, Jiangsu, China
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Abstract: In industrial fermentation processes, bacteria have to adapt environmental stresses. Sometimes, such a
self-adaption does not work and will cause fermentation failures, although such adaptation also can generate unexpected
positive effects with improved fermentation performance. Our review introduces cell self-adaption to environmental variations
or stress, process optimization based on such self-adaptions, with heterologous proteins production by Pichia pastoris and
butanol fermentation as examples. Our review can sever as reference for fermentation optimization based on cell self-adaption.
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Fig. 1 2D-plane data clustering of normal and abnormal runs during induction phase. o, A, o, <, , V: “normal” runs
(run#1, 2, 3,4,5, 6); e, A,* +: “abnormal” runs (run #7, 8, 9, 10).
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Fig. 2 Ethanol concentrations, DO variation patterns, glycerol feeding rates and cells concentrations when adopting different
glycerol feeding strategies. o: Fermentation run#l; A: run#2; /\: run#3, using traditional DO-Stat glycerol feeding strategy;
e: run#4; o: run#5; m: run#8, using “improved” DO-Stat glycerol strategy controlling ethanol concentration at ~2 g/L; ¥: run
#6; V: run#7, using “improved” DO-Stat glycerol strategy intently controlling ethanol concentration at ~10 g/L. (A-C)
Ethanol concentrations. (D-F) DO variation modes (runs #3, #4, #6). (G-I) Glycerol feeding rates and cells concentrations.
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Table 1 Performance of porcine interferon-a fermentations and genes transcriptional levels of the key enzymes

in methanol metabolism using different control strategies

Run Cultivation Cells Max. ethanol ~ Max. protein ~ Max. pIFN-a

number  time ()  (g-DCWIL) (g/L) (/L) (g/L) aox2’ fld1'  catt’  das2'
1 27 132.5 4.37 3.92 2.08 NJA NA NA NA
2 29 137.5 5.97 2.25 1.14 246 150 1346 86.3
3 31 151.0 7.08 1.19 0.20 2.0 6.7 68.9 57.9
4 29 136.0 1.17 5.85 3.65 31.4 238 1472 156.6
5 30 140.8 1.37 471 2.70 N/A N/A N/A N/A
6 28 132.8 11.45 0.77 0.32 5.1 102 882  46.3
7 32 146.5 15.30 0.84 0.22 N/A N/A N/A N/A
8 30 147.5 1.50 4.13 2.89 29.2 135 926 713

Note: 1) t: Refers to the gene transcriptional data collected at 40 h after initiating methanol induction; 2) Methanol/sorbitol
co-feeding induction mode was adopted; 3) Methanol/sorbitol co-feeding ratio of 1:1 was applied for runs #1-#7, but 4:1 for

run #8; 4) N/A presented no measurements.
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Table 2 Comparison of heterologous proteins production by Mut* and Mut® P. pastoris under “high methanol
concentration/low DO” and “low methanol concentration/high DO” induction patterns

Types Products Induction strategy DO (%) Methanol (g/L) Proteins (g/L) References
Mut®  HSA-GCSF" Methanol/sorbitol 5-15 ~0 0.59 [17]
Co-feeding ~0 5-10 0.09
Mut®™  Porcine circovirus Methanol/sorbitol 5-15 ~0 0.20 [18]
Cap protein Co-feeding ~0 5-10 0.00
Mut®  Monoclonal antibody Methanol induction ~20 N/A 0.48 [13]
<6 ~10 0.30
Mut®  ROL Methanol induction ~10 N/A 315 U/mL" [19]
~5 ~3 195 U/mL"
Mut®  pIFN-o Methanol/sorbitol 5-15 ~0 0.79 [17]
Co-feeding ~0 5-10 1.86
Mut®  Human lysozyme Methanol/sorbitol 5-15 ~0 1.18x10° U/mL' [20]
Co-feeding ~0 5-10 2.90x10° U/mL"
Mut®  SAM Methanol induction N/A ~1 3.94 [12]
N/A ~6 5.28
Mut®  A33AscFv Methanol induction N/A =il 0.26 [21]
N/A =5 4.30

Note: 1) N/A represented that the data not found; 2) T: Using the enzymatic data to replace the concentrations data.
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