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Optimization of Fermentation Mediums and Fermentation Conditions
for AIM Production by Engineering Bacteria
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(Key Laboratory of Industrial Microbiology ,Ministry of Education,College of Biotechnology,
Tianjin University of Science & Technology, Tianjin 300457 ,China)

Abstract: The optimal medium and optimal fermentation condition for AIM production by engineering bacteria were
founded through carbon and nitrogen sources optimization experiments and orthogonal experiments. The optimal me-
dium (g/L) :sucrose 10,yeast powder 10, ammonium sulfate 6 and NaCl 10. The optimal fermentation condition:liquid
loading 30 mL,inoculum size 8%,induction opportunity A¢ 1.0,inductor concentration 0.8 mmol/L,induction time 6 h.

Expression level of AIM is 2.26 g/L in the optimized conditions, which is the 1.58 times of the expression level in the basic

conditions.
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1.1 B

TR pET22b-AIM RO R4 E.coli BL21, ARSZE
BRI
1.2 IEFEE

P35I (g/L) : AR 10, BERERY 5, NaCl
10, Z N H 8 XK 0.05,pH 7.0.

Jh e B b 3R 0 (/L) - A0 10, BRI 10,
NaCl 10, 2~ H % % 0.05,pH 7.0.

1.3 EHFFE

P75 DOEAR BRI E.coli BL21 FREH
%M RIRA 30 mL FPFREFRELAY 250 mL R
1,37 °C 200 r/min }%3% 14 h, SR 7K.

VUG R e 5% ¥ 6% I B R b Fb T 3 P 31
A 30mL JFIR A EERE SR AN 250 mL BRI,
37 °C 200 r/min 3555 2 ~3 h, 24 Aeoo H 0.8 B, A
IPTG ZEAHFEH 0.6 mmol/L,i5F 4 h.
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HRI10T B JE Al b, 3 P BR DR 38 S0 B i a2 ) A 3 ke L 2
VEYSEaninzidi s
14.1 #ReyikF

PL 10 g/L R AR, 10 g/L 1Y NaCl St
MU, 3B 10 g/L AR ZI0E | ER AT H i 7
KT, Ok B E B FELL 10 /L BB IR R
5,10 g/L 1y NaCl HICHLEF, A 5.10.15 g/L 1
caE R, 7 1 HH o T A R 114 e VR
142 RR#y#F

DU R JE I O IR AT 10 g/L ) NaCl A%
FEHELARA Sy, WA 10 /L B B F .
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B YRR, 48k TR % il A LAV 5 B DUROE e
FE BBl iR A 10 g/L 1) NaCl i3RIk iA g1 5y,
A 5.10.15 g/L i A HLAEE, Tk i feid A AL
RIS I B R

VUtme 18 VR B ) e i il AR AT 10 g/L Y NaCl A
REFEHIEAR 2, AT & =R 0.56 g/L IARTR]
TCHLEIR (g/L) : BiBREE 2.64 REFREE 1.60 FIEfLER
2.12, Ui H dpedE oML AU 5 P LA 00 e P 1Y o e
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2.3.4 g/L (E TCHLRER , ik ) e TeAL &R
OB R
143 EXER

FIFH Lo (3%) IE 2SS0 1 H TREMAE L R FIBR IR
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1.5 KREFHMRK
151 KA E

DN YAl 3B Sy B 8 i s i o e el B LIEI N
[V ATR ) i 2 e S B v, e ) o i B
1.5.2 A28

VUE AR & Bk 5 R Atk | 3 Sl 484 (] 1) 2 o it
ATHERD, T 1 Hh B G R i
1.5.3  #F-FEALEG AT

DUR G K B R R 36, 23 7E Asoo M 0.4.0.6.,
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Bradford £ [ )5 wA AR & E AIM R iE
i PR B 4 pl EEAPRER (RIS A& O
W) PBS #EEE 100 pL (AT PBS i Bebrife
fn) LR EE R 200 pg/mL s KA B fE AnifE i d% 0.1,
4.6.8.10,15 uL 20 3FA0E] 96 LR, fin PBS #h
F 20puL, HALEATESHH:0.02.04.08.1.2,
1.6.2.0.3.0 pg; NLE S IAFRE S F] 96 FLARH, Il PBS
% 20 uL; %&FLI0 200 uL Bradford Reagent, &%), =
TRACE S min; TG EEFR G E  Asos FEL2HIARE
2R, THEAE L P A B IR L

2 ZER51He

21 AEEFEMSWK
2.1.1 Bk

e 1 Al DU M BR A TR Agoo FOK,
DABERE R RS IR P TRA Agoo FHAK, (A2 AIM [3RIK T
IR i, IR FH RRE AR A e . TR AR S5 3.5 VA B S I 45 SR
FHH L ERWE R 10g/L I AIM FikERE, L
1.625 g/L.

x1 FAEHREBETIEANEYER AIMRILE

Tab.1 Biomass and AIM expression levels of engineering

bacteria for different carbon sources

M. fge 3 A, LARSRREZ MR IRITE IR Agoo TR,
HYChBRER S , (H LU R B AR B AIM 3-8 i
15, PRI e AR R e A Ry JOHL AU B e i TR
SEOREERF BT R 4 o/LEFAIM RIK i,
ik 1.772 g/L.

=2 AEAENRETIERENEVER AIMKIZE
Tab.2 Biomass and AIM expression levels of engineering
bacteria for different organic nitrogen sources

ZER/IR =R Agoo AIM FKik it/ (g'Lil)

psXYIv 1.173 1.565
BEEER 1.306 1.648
EE 1.226 1.609

®3 AEAXNABETIEENENER AIMEREE

Tab.3 Biomass and AIM expression levels of engineering

bacteria for different inorganic nitrogen sources

TEHLAE Asoo AIM i/ (gL™)
TR B 1.415 1.772
TR 1.465 1.722
Afbiz 1331 1.694

213 EXRFEH

Tl Asoo AIM Fiki/ (gL
M 1.328 1.423

TR 1.221 1.625

i 0.997 1.551

R 4 RTAL FERERE | BERRR R IR B 3 Rl R
FEHPIAFE P, AIM REREENHAS N
(g/L) : FEBE 10, BERENY 10, BiEREL 6. W 2E/rhras i
BB IR B8 X B AR 2B K I BE i s K, REREIR ., B
LRty A L

R4 EXTH
Tab.4 Orthogonal test

DL IRIE RS SR 5L AIM R 7 SO K
TyHNPIRIEE SR AL, AT R H TR YR A A B
ShP RIS IR, ] 2 I i 30 B2 A e, (73 o fp ok e ok
PRI I SO 2, — S A I P AN B R . L R 55
TEAHMI PN AR R, NI 1 FREE Y pH, #0461 44K
I = .

2.12 R

A HURIRAE A s I BE T AU A AR K 50
ME IR, AR R R A B AT, & R AL
RIEAT BELRRS R U AR R SR &, AR
55 EEERRY R R SRR AR, R 2
AT, DATRERERY R RIS B TR A Agoo IR, H AIM 4
ik, PIGEE BV E A L RR. BBk
TE R RE SR A AR, BRI SN 10 g/L BF AIM 3£
IKTE A, ik 1.648 g/L.

TEHLR IR MR 2 R A (8T 8. TERfE T
RIEFAPLAIRZ 5 , AR IR B AP B \ Ak B T
MLRIE , 8 X AR A K e AIM R 3k 3 5%

g T/ FERERY  BRERER/  AIM Fikg/
SRS 0 R N -1
(gL (gL (gL (gL™M
1 5 5 2 1356
2 5 10 4 1.591
3 5 15 6 1.515
4 10 5 4 1.609
5 10 10 6 1.694
6 10 15 2 1.522
7 15 5 6 1.701
8 15 10 2 1.525
9 15 15 4 1.557
ki 1.487 1.555 1.467
k 1.608 1.603 1.585
ks 1.594 1.531 1.636
R 0.121 0.072 0.169

PEACS ) il K T s 72 sl (g/L) - EME 10 (8%
BRERy 10 BifRE% 6 F1 NaCl 10. f1l& 1 ml%n, E4
E.coli BL21 TEf5 i K G A v A K G L R4, i L
AIM MRIBEIR 1.775 g/L, BFER IR E P RIA
w0 1.247 £5.
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Fig.1 Biomass and expression levels for fermentation me-
dium optimization
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Fig.2 Effect of media volume on the expression of AIM
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Fig.3 Effect of inoculum size on the expression of AIM
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Fig.4 Effect of induction opportunity on the expression of
AIM
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Fig.6 Effect of induction time on the expression of AIM
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2.3 IGIEKIE

i 3 EE 2 KA R BL21/pET22b-AIM & 8% 4%
PRI, 0 It id A e SR - Bt 30 mL, 3%
e 8%, 15 ML Agoo 1.0, 5 FHE 0.8 mmol/L, i
EHFE 6 h. KEEGINEAFMZ SDS-PAGE HLUK
J& ,FE 28.0 ku MR A (NE 7 FoR) |, #il
AIM Z5R—3. W&l 8 AT, TRt & IR IR 5L A
BB KRR T AIM Bk s rTik 2.26 g/L, ik
HiHY 1.58 4.
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B7 RESEFEMREBEEMAUBIEH SDS-PAGE
Fig.7 SDS-PAGE for fermentation medium and fermenta-
tion conditions optimization
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Fig.8 Biomass and expression level in optimized fermenta-
tion medium and conditions
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ARSI B T W X6 5 R S 0 B AR 1 L
B, A8 BN R ST Lo (3°) TEAZ ST 1k H foeidh &
BEREFRAE N (/L) « BEBE 10, BEEERY 10, BRIRERZ 6 A
NaCl 10; HLJR R SR 16 ) il ke BEAR R by « e o
30 mL, #FPiE 8%, 15 RHIAL Agoo 1.0, 15U 0.8
mmol/L,37 ‘C.200 r/min 5% 6 h, AIM HJZRAHIA
2.26 g/L, JE AR AR T 1Y 1.58 £5.
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