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B E: AAAAR T2 KKF T Maxadilan(RMMAX), 44 Maxadilan 49 2885 7], Rt FAT SR T EREZ
REER. A% REEAR pKYB, T4 pKYB-MAX 444t & A7 £ Escherichia coli strain ER2566, #1#& &
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Preparation and Identification of Recombinant Maxadilan
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Abstract: To produce recombinant Maxadilan using gene engineering technology, the gene of recombinant Maxadilan which
expressed in protocaryon were designed and synthesized according to the amino acid sequences of Maxadilan. The recombinant
plasmid pKYB-MAX was constructed and transformed into host bacteria Escherichia coli strain ER2566. After the
MAZX-intein-CBD fusion protein was purified by chintin-affinity chromatography, the self-cleavage activity of the intein was induced
by B-mercaptoethanol and the recombinant Maxadilan was released from the chitin-bound intein tag. The molecular weight of
peptides was determined by the laser flight mass spectrometry and the results was conformity with the theoretical value. The

biological activity analysis showed that recombinant Maxadilan significantly enhanced the concentration of serum glucose.
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111 ZEH F R E S

T Kk E. coli strain ER2566 F1 itk pKYB ) H
2[5 New England Biolabs(NEB)/s ], Bk DHSaly
ARSBGERAT, 519 H Invitrogen A F G .
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PRI Nde T Al Xho 1 144 5%[E New England
Biolabs(NEB) A vil, Taq it fl T4 DNA #4051 A X
i TaKaRa 7\ 7] ; PCR Purification Kit.Gel Extraction
Kit 1 Plasmid Miniprep Kit I [ QIAGEN /A #]
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1.2.1 AL H M #EZ Maxadilan 247

i BEOK oy #F 181 0% 5 1 s 407 P 152 31 4 % d 4
Maxadilan FJZER; %11 6 5191, KA =454
4] Maxadilan FJZEFE (& 1): 1) SEEM N : 519
F3(0.1 A/uL) 5 uL, F4(0.1 A/uL) 5 pL, 10xLA
Buffer(¥5 4 4 mmol/L MgCl,) 10 pL, dNTP 16 uL,
H,0 63 uL, 94°C, 10 min; [& % 55°C i, i LA Taq il
1 pL, f#iR 5 min; 72°C, 5 min; P45y 28461 52 3 97K .
2) PCR J2J3i: 5% F2(0.01 A/uL)1 uL, F5(0.01 A/uL)
1 pL, D)FP RS ZEfH 2 W 1 pL, dNTP 10 uL, 10xEx
Buffer 10 pL, Ex Taq /i 1 uL, H,O 76 pL, 94°C, 4 min;
94°C 30 s, 55°C 30 s, 72°C 30 s, 35 MEH; 72°C
10 min; 3) DA% 2)4 PCR [ Wi =¥ MEA, 514
F1(0.01 A/uL) 1 pL, F6(0.01 A/uL) 1 pL, ZEf# 2
7 1 pL, dNTP 10 uL, 10xEx Buffer 10 uL, Ex Taq f§
1 uL, H,O 76 pL, 94°C 4 min; 94°C 30 s, 58°C 30 s,
72°C 30's, 35 ME#; 72°C 10 min,

Fs

1 %A Maxadilan B9EE S K E
Fig. 1 Strategy for syntheses of recombinant Maxadilan gene

£ % 4 Maxadilan JEH ) 6 55900 F

FI- 5'-NNNNNNCATATGAGCAACGTGCTGCAGA
" CCAGCGTGCAGACCACCGCGACCTTTACC-3’
- 5'-CGGCAGCTGGCTGGTATCCATGCTGGTAA
" AGGTCGCGGTGGTCTG-3'
F3: 5'-TGCCAGTTTCGTAAAGCGATTGATGATTG
" CCAGAAACAGGCGCATCATAGCAACGTG-3'
Fa: S-TTTCTGTTTCATGCATTCTTTAAACACGC
" TGTTGCCCGGCAGCTGGCTGGTATCCAT-3’
Fs: 5'-GGTGGTGTCATATGGGCAGCATTCTGTGC
" GATGCGACCTGCCAGTTTCGTAAAGCGATT-3'
5'-NNNNNNNCTCGAGTTTGCCCGCTTTAAA
TTCTTTTTTTTTCTGTTTCATGCATTCTTT-3'

Hidr, N AR EE, CAT ATG & Nde T BEI 7 15,
CTC GAG & Xho I FHI{7 A5 .
1.2.2  FARTHHIIE G EE

JH Nde I 1 Xho I 43 5%} B 2H Maxadilan 3 K F1
JkE pKYB AT AU, K iU 5 () 4 Maxadilan
FEA ve P 2Ok, pKYB 19 Nde T F1 Xho T 457 45 1], 4

Fe:
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Fig. 2 Construction of expression plasmids pKYB-MAX
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1 TaATTTTGTT TAL CTTTA A 4 AGGs GATAT &CATAT GHGC 4 GCATTCT GT
51  GCGATGCGAC CTGZCAGTTTCGTAMLGCGA TTHAT GATTG CCAGAAAC AL

100 GCGCATCATS GCAL COTGCT GCAGACCH GE GTGCAGACCH CCGCGACCTT
151 TaCCAGCATG GATACCAGCC A GETGCCGGG CALCAGOGTE TTTAL 4G AT

200 GCATGASACS GALLLLAA 48 GALTTTAS 4G CEEGELS SCT CHAGFFCTCT
251 TCCTGCTTTGCCAL GEGTAC CALMTGTTTTA AT GEC GGATG

3 pKYB-MAX &Y DNA il 5 &
Fig. 3 Sequencing result of pKYB-MAX
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Sy TR 8056.78(1F 5), SHUBMIRE, BEI AL
WO (L5 (HPLO)K I 25 2R 7, H2H Maxadilan ()
Al ik 5] 95%LL (F 6).

94.0— Intein-CBD
66.2 — R
45.0— Precursor

]
Maxadilan

Bl 4 RMMAX-intein-CBD B & & H Fik A4 {4 i ik B
Fig. 4 Identification of the expression of RMMAX-intein-CBD
precursor and purification of the recombinant Maxadilan
1: protein marker; 2: uninduced bacteria; 3 induced bacteria;

4: deposit of ultrasonicated bacteria; 5: supernant of ultrasonicated
bacteria; 6: chitin column flow through; 7: chitin column wash;

8: cleavage buffer flow through; 9: fractions of eluted recombinant
maxadilan after self-cleavage reaction; 10: SDS stripping of remaining
proteins bound to chitin column
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Fig.5 Laser flight mass spectrometry of recombinant Maxadilan
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Fig. 6 Gel-exclusion HPLC chromatograms of recombinant
Maxadilan
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Fig. 7 Recombinant Maxadilan-induced changes of plasma glucose in NIH mice
(A) plasma glucose prior to (0 min); and 10, 20, 30, 60 and 90 min after intraperitoneal administration of saline alone (0.9% NaCl, W/V) or in
combination with 20 nmol/kg recombinant maxadilan; (B) plasma glucose AUC values for 0~90 min after injection are shown

values are means + S.E.M. for eight mice. *P < 0.01 compared with saline alone

F1 1LEFEPEHE Maxadilan B L R FE I E

Table 1 Purification and recovery of recombinant Maxadilan from 1 L culture

Purification step Total protein® (mg) Target protein * (mg) Purity ® (%) Recovery “ (%)
Total bacterial production 1000.0 200 (RMMAZX-intein-CBD) 20.0 100.0
Supernant of ultrasonicated bacteria 800.0 148 (RMMAX-intein-CBD) 18.5 74.0
Chitin column and intein-mediated cleavage 5.0 4.8 (recombinant Maxadilan) 96.0 2.4

One liter of high-density culture contained about 4.5 g wet cell weights
a: protein concentration was determined by Bradford method; b: purity was estimated by analyzing images of the (trice-SDS-PAGE gel stained with
Coomassie blue using Chemilnager V5. 5 software; c: recovery was represented by the percentage of the purified target protein in the total target
precursor; d: the ultimate recovery of recombinant Maxadilan was low because recombinant Maxadilan of 8056 dal was separated from fusion
precursor RMMA X—intein—CBD of 65 kD
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%2 NIH/MRBMERESTK
Table 2 Plasma glucose concentration of NIH mice
Group Num!)er 0 min 10 min 20 min 30 min 60 min 90 min
of mice
RMMAX 8 3.7+0.4 4.4+0.7 6.4+1.1 9.242.3 13.4+3.0 12.9+5.1
Control 8 3.7£0.5 5.4+1.0 5.6x1.1 6.0£1.3 5.8+£0.9 5.2+1.1

+
s énﬁ
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1k, 4.5 g WKRTS 4.8 mg, 4iFLF] 95%LL A
Maxadilan (& 1), Al e85 Jrikalifb 0 BR i 3, alifl
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