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Abstract: The auto-inducing expression of mutant human glucagon-like peptide-1 fusion protein in
Escherichia coli BL21 (DE3) was studied. In order to increase the protein yield, we optimized both the
auto-induction fermentation conditions and medium. The results showed that the optimal auto-induction
medium is: tryptone 19.17 g/L, yeast extract 9.59 g/L, Na,HPO,4 5.72 g/L, KH,PO, 5.48 g/L, (NH,4),SO4
2.66 g/L, NaCl 3.33 g/L, glycerol 2% (V/V), glucose 0.68 g/L, lactose 6.33 g/L, MgSO, 0.24 g/L. The
genetically engineered strain was cultivated at 33°C, pH 7, in a 100 mL flask containing 20 mL such
medium, with the inoculum size of 1%, for 12 h. Then the yield of mutant human glucagon-like pep-

tide-1 fusion protein reached 348.6 mg/L.
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Fig. 1 Cell density, target protein expression level and
yield in different fermentation time
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Fig. 2 Cell density, target protein expression level and
yield in auto-induction midia of ZYP and ZYPB
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Table 1 Single factor experiments design and results

‘kﬁ =N
HE K TG R
Factors Levels ODgoo  Expression level Protein yield
(%) (mg/L)
18 6.43 13.98 123.8
it B 28 8.60 23.81 281.9
Temperature
°C) 37 717 17.93 177.1
42 651 14.59 130.8
1 8.22 23.34 264.3
- 2 845 23.74 276.2
Inoculum size 5 8.49 21.28 248.9
(%) 8 858 20.91 247.0
10 847 21.18 247.1
5 831 22.92 262.5
6 857 DT 268.9
pH 7 825 23.01 261.5
8 836 22.55 259.7
9 8.04 22.06 244.4
5 1179 18.02 292.6
— 10 961 19.72 261.0
Liquid volume 20 8.18 22.55 254.0
(mL/100mL). 45 564 23.72 184.2
50 495 24.86 169.7
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2% 2 AT, 4 Bl 25 2 445 2R 1 2 1 R )
REVMKK Ry: Bt . . pH. HMa, Sk
Kigi bRy R 33°C ., H2Fh & 1%, pH 7. i
5mL/100 mL. {H7% &S| 7ERH A B H 5 mL/100 mL
(B N T S PR i, AR R TR IR, BF
DS £ S2 30 2% 1 20 mL/100 mL Fo 2 i B, At 5256
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Table 2 The Lo (3*) orthogonal design table and the analysis of results

(SES TRLEE Heph it Beffhi EE
Factors Temperature (°C) Inoculum size (%) PH Liquid volume (mL/100 mL)  Protein yield (mg/L)

Test 1 23 1 5 5 352.9

Test 2 23 2 6 10 259.6

Test 3 23 3 7 20 228.4

Test 4 28 1 6 20 2573

Test 5 28 2 7 5 397.9

Test 6 28 3 5 10 357.4

Test 7 33 1 7 10 375.8

Test 8 33 5 20 2703

Test 9 33 3 6 5 390.9
k1 280.300 328.667 326.867 380.567
T ® 337533 309.267 302.600 330.933

Protein yield

) K3 345.667 325.567 334.033 252.000
2 R 65.367 19.400 31.433 128.567
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242 BRI ERMUEFERS: LK
TSI ANE AT AR B Fe A SE 30 241 4, i HLadk m]
N7 REAE SRR FR R AN R R A OC R B R R
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7.13 X5° —2.83 X, PeE R R =0.9526, B E MK
Foa = 0.05, IR F,=25.13, IR Fy=2.475,
Fo> Fo, BIAJTFE S & ARBAITO, 25 ZY Sy 2.275

. PR 02545, BH 02515, Hihy 4 1%, w4
Wi 4 4% FLBE S 2.032 fi5E 8 P it e, BONAE
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IS, HREAME N 318.1 mg/L, X 54
— B2, FTREZH TE ORI RGN, HiE
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BRI, M (E S m/NFS2PrE . (AR HE 57815
B A S A L AR R AR, T B AR
A SIZ 5 v Bk e B A 1 S I A AR L o ARSI
LB A AR 13 BB, Bl B
W 19.17 g/L, BEREE 9.59 g/L, Na,HPO, 5.72 g/L,
KH,PO, 5.48 g/L, (NH4),SO, 2.66 g/L, NaCl 3.33 g/L,
Hil 2% (v/v), #ERE 0.68 g/L, FLH 6.33 g/L,
MgSO, 0.24 g/L.
2.5 EL{H DTrGLP-1 ERTIEHE 4 MiEFEH
B & B2 1B A AR

ik 5 ZYPB A% S R R x4
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V5 LB Bigedk . SCER[11145H ZYP A SIS
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Table 3 The U’y (288) uniform design table and results
% 7y R 5 o bk 7L H
Factors Glycerol Glucose Lactose Protein yield (mg/L)
Test 1 0.2500 2.3330 1.0830 2.8890 3.3060 3.4440 131.3
Test 2 0.3889 0.5278 2.0560 1.6390 2.4720 2.7500 198.5
Test 3 0.5278 2.7500 3.0280 0.3889 1.6390 2.0560 81.5
Test 4 0.6667 0.9444 4.0000 3.1670 0.8056 1.3610 188.0
Test 5 0.8056 3.1670 0.9444 1.9170 4.0000 0.6667 183.1
Test 6 0.9444 1.3610 1.9170 0.6667 3.1670 4.0000 243.3
Test 7 1.0830 3.5830 2.8890 3.4440 2.3330 3.3060 71.1
Test 8 1.2220 1.7780 3.8610 2.1940 1.5000 2.6110 176.2
Test 9 1.3610 4.0000 0.8056 0.9444 0.6667 1.9170 117.3
Test 10 1.5000 2.1940 1.7780 3.7220 3.8610 1.2220 243.8
Test 11 1.6390 0.3889 2.7500 2.4720 3.0280 0.5278 264.9
Test 12 1.7780 2.6110 3.7220 1.2220 2.1940 3.8610 98.9
Test 13 1.9170 0.8056 0.6667 4.0000 1.3610 3.1670 348.6
Test 14 2.0560 3.0280 1.6390 2.7500 0.5278 2.4720 165.7
Test 15 2.1940 1.2220 2.6110 1.5000 3.7220 1.7780 269.0
Test 16 2.3330 3.4440 3.5830 0.2500 2.8890 1.0830 27.2
Test 17 2.4720 1.6390 0.5278 3.0280 2.0560 0.3889 313.9
Test 18 2.6110 3.8610 1.5000 1.7780 1.2220 3.7220 86.4
Test 19 2.7500 2.0560 2.4720 0.5278 0.3889 3.0280 188.5
Test 20 2.8890 0.2500 3.4440 3.3060 3.5830 2.3330 243.0
Test 21 3.0280 2.4720 0.3889 2.0560 2.7500 1.6390 235.9
Test 22 3.1670 0.6667 1.3610 0.8056 1.9170 0.9444 294.5
Test 23 3.3060 2.8890 2.3330 3.5830 1.0830 0.2500 104.0
Test 24 3.4440 1.0830 3.3060 2.3330 0.2500 3.5830 231.7
Test 25 3.5830 3.3060 0.2500 1.0830 3.4440 2.8890 177.9
Test 26 3.7220 1.5000 1.2220 3.8610 2.6110 2.1940 290.9
Test 27 3.8610 3.7220 2.1940 2.6110 1.7780 1.5000 35.1
Test 28 4.0000 1.9170 3.1670 1.3610 0.9444 0.8056 143.4
F4 NMBEREABNEAEE. BMNEQ AT B B SRR B R LR R A K- 1 S (AR
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