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Abstract: Based on the demand of enterprise talents and the characteristics of manufacturing
process management in biotechnology, in order to make the students acquire the ability to solve
complex engineering problems in the production process, we developed a “Comprehensive
Biotechnology Experiment” course, where two-step enzymatic production of L-aspartate and
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L-alanine were the key processes. In this course, we drew lessons from the site management of
the production enterprise, performed the experimental operation mode of four shifts and three
operations. The content of this course includes principles, methods and experimental techniques
of several core curricula and the site management mode of enterprises. As to the evaluation, the
summary of the experimental staff’s handover records and the content of teamwork were
examined and scored. Through teaching practice and continuous improvement, we developed a
complete experimental teaching process and assessment mechanism. Overall, the
Comprehensive Biotechnology Experiment course achieved good teaching effect, which may

serve as a reference to promote the development of experimental teaching of biotechnology.
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Table 1  Schedule of the experiment

SCERIS ] Day  RACRM s ad A

Preparation for L-aspartate

PCR ¥ aspd F:N; etk . FEIIF4E4k aspd KR A0
pet22b kL

PCR amplification of aspA gene; Gel recovery and purification,

NI il e

Preparation for L-alanine
FERABIRORTHI MU 20147 B
itk

Pseudomonas 20147 strain activation

%% 1 K Day one

enzyme digestion, purification of aspA4 gene and pet22b plasmid
BEHRGYIIR (B0 B B4 m iy d 20 ok 2 2
AL SR 16 h

Gene fragments after ligase digestion; transforming the

containing aspartate decarboxylase
B 20147 BRI
Rejuvenation of strain Pseudomonas 20147

% 2 K Day two

connected recombinant plasmid into competent cells for 16 h
PR PCR i 6 B4 5E B S 0045 P AR 4 16 h

Positive clone screening by PCR and extended cultivation on the
plate for 16 h

PRI TE LB WA IR BT IR 10 hy RIBEREXR ; WAL
TRARIEFRIER IR 10 h Bl

Culturing the E. coli for 10 h in liquid LB medium as seed;

TRELAfTE 20147 BEFP RIS RKEF7
Expanded cultivation of Pseudomonas
20147 strain in shake flasks

K EREICTA 5 (B BRI TR A TEE A 19 24 h,
Bk 5 AR AT

Sterilization of fermentor; Pseudomonas

% 3 K Day three

% 4 K Day four

sterilization of fermentor with culture medium; transferring the ferments for 24 h using fermentor; microscopic

seed liquid into another LB medium and culturing for 10 h examination and strain preservation
Bk ABERERIIR 3 h, A SN E-B--wACE FUMEH T RE, DOREE LI, ORI
(isopropyl-B-D-thiogalactopryanoside, IPTG)iES: 2 h; T, 2.0 AEHE, HAERFH

%5 5 K Day five

Wk B s ARG, ORAFTER; U AR R A7 S8

Microscopic examination; culturing in fermentor for 3 h, then

adding IPTG to induce for 2 h; centrifuge to collect bacterial
sludge; Detect the enzyme activity; Strain preservation

I 5 AR o5 [T P M 5 g A A L L5

End fermentation; standing fermentation
broth and collect the bottom bacterial
sludge; detecting enzyme activity and
freezing Pseudomonas 20147 for future use

PEFMEEALAE = K R R 25 N AR,

[ R A DB P R, WWtEslie, i,
THAER A, TRES TEL, 4 h BURAUZ T AT N AR R4
Preparation of immobilized cells; comparison of enzyme activity Z&FRAE AU ;s PEM S F 5 B g W B Y
between immobilized cells and free cells; aspartic acid production FNZWR; HEHKZEKIBGRINERR; 455
catalyzed by aspartase; decolorization by activated carbon, filter,

%5 6 K Day six /NI EURE 22 /D240 nm) Z3H7 & SERTEFE

Preparation of alanine from aspartic acid
adjust the pH value to the isoelectric point, crystallize overnight

55 7 K Day seven UEU, ilIERAZMALARAHHL, ZUKEME . IHPESBLE

catalyzed by decarboxylase; analyzing the
consumption of fumaric acid by sampling

% 8 K Day eight

% 9 K Day nine

% 10 K Day ten

g, RS

Filtering aspartic acid crystal to obtain crude product; dissolution

using ammonia water; decolorization by activated carbon;
recrystallization

T UE R A AR AT T3 R

Filtering aspartic acid crystal and drying to obtain finished
product

TRORH (B AN R A 2R
Detecting aspartic acid by liquid chromatography
SRS IITAR

Summary and report

ultraviolet (240 nm) every hour; analyzing the
content of alanine and aspartic acid by paper
chromatography every 4 hours, elution of
alanine adsorbed by ion exchange resin;
Elution of alanine adsorbed by ion exchange
resin; concentrate alanine with rotary
evaporator; crystal

RIS L, EESE, T
U

Preparing alanine by dissolution,
decolorization, recrystallization and drying
TR LT AGHIN P R

Detecting alanine by liquid chromatography
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Figure 2 Flow chart of separation-coupled continuous production of alanine.
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