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Development of the virtual simulation experiments for Microbial
Engineering and perspectives on its shared application

Haifeng Tang, Chenliang Li, Yulin Zhou, and Yan Liu

School of Life Sciences, Jilin University, Changchun 130012, Jilin, China

Abstract: Microbial Engineering is a practical and applied course, it is therefore an indispensable part of teaching to let the
students practice in the production line of an enterprise. However, lack of internship resources has always been a bottleneck
hampering the high-level internship training during teaching the Microbial Engineering course. A virtual production line
developed based on information technology enables students to learn the theoretical knowledge of the complex production
system. Moreover, it enables students to perform complex virtual operations, thereby improving students’ practicing and
innovation abilities. In order to let the virtual simulation experiments project play a great role in undergraduate teaching, this
article summarizes the progress, characteristics, and value of the virtual simulation experiments for Microbial Engineering. In

addition, the main challenges that limit its shared application are also discussed, with potential solutions prospected.
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Table 1 The national-level projects of virtual simulation experiment for microbial engineering recognized
during 2017-2019

it H 25k B SRR M ARK
Subject The developer Year User numbers
(1) MR T L S R TR 2017 1740
(1) Virtual simulation experiment for beer fermentation Guangxi University

(2) WHAL R AL WP S o % T B B 5 R M FF o AR W B AR R B TOR A 2017 518

FE I B S5 East China University of Science

(2) Virtual simulation experiment for beer fermentation and Technology

catalyzed by glucoamylase and fermentation experiment

using yeast and Escherichia coli

(3) 12 P R T L 20 BN A W2 AR B ST R AR Al R 2017 0
NERS Huazhong Agricultural University

(3) Virtual simulation experiment exploring the

technological principle and biological essence of

solid-state liquor fermentation

(4) B WS REE POt 7= T2 M7 LS UEIAl NS 2018 736
(4) Virtual simulation experiment for the production of Hebei Normal University

functional beverage using edible mushroom

(5) VERIEE S ML . AR S KOV RO L T R A 2018 2712
S 2T H Henan Normal University

(5) Virtual simulation experiment for screening,
mutagenesis, identification and application of amylase
high-yielding bacteria

(6) FHER T fbA: ™ 5 B8 e NN 2018 399
(6) Simulation experiment for industrial production of Tianjin University of Commerce

penicillin

() AW EHN TR o2b FEHF AL U0 LR K% 2018 SIS
HH Jiangnan University

(7) Virtual simulation experiment for the production line
of recombinant human interferon a2b injection

(8) E 2 SOD2 # [ i XA I 25 i FESL L I 204 0 H R K2 2018 456
(8) Virtual simulation experiment for the pilot-scale Jinan University

production of recombinant SOD2 protein

(9) FEH TR & 1T A BB OR TR A0 T 2R WL TR 2018 582
W5 B L6 Zhejiang SCI-TECH University

(9) Virtual simulation experiment for the production of
asparaginase (freeze-dried powder) by genetic engineering
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