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Abstract: [ Objective] Efficient method to amidate the carbon-terminal of the antimicrobial peptide MME through self-
splitting intein in recombination fusion proteins expressed in E. coli with DTT in the presences of MESNa and NH;HCO; was
explored. [Method] Recombinant plasmid of MME was constructed to induce the intein-mediated expression in E. coli to
successively obtain fusion proteins composed of histidine, sumo label, target polypeptide, and intein. The proteins were
subsequently purified in a process using a nickel column and dialysis. With MESNa and NH4HCO;, an intein self-split
procedure was completed by DTT to amidate the carbon-terminal on MME, then cut and purify the intestinal kinase. Both
MME and the amidation were verified by the standard mass spectrometry and two-stage, tandem mass spectrometry.
[ Result] The resultant gene fragment of the fusion protein was determined by PCR to be 837bp long as expected. In
comparison to the theoretical value of 3 057.64, the relative molecular weight of MME obtained by the standard mass
spectrometry was 3 057.7. The molecular weight of the amidated carbon-terminal fragments of MME was measured by the
two-stage, tandem mass spectrometry to be 1,214.728, which was close to the known theoretical value of 1 214.739 with a

matching rate of 45. It appeared that the carbon-terminal of MME had been effectively amidated, and the protein obtained was
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soluble. [ Conclusion] The recombinant fusion proteins were successfully expressed in E. coli to enable the intein self-

splitting in the presences of MESNa and NH4HCOj; and amidate the carbon terminal of MME. Therefore, the current simple,

one-step preparation could achieve accurate, duplicatable, and meaningful results. By combining the standard mass

spectrometry and two-stage, tandem mass spectrometry, the amidated carbon-terminal polypeptides could satisfactorily be

detected.
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(ARZERAF), 6XHisbr&hifk ( g4 T.), IPTG,
Wi (DTT) (Solarbio ), Ni-NTA beads 6FF ( K i
ANFATE), HARHR Dy E 7 al, ik RS,
WAR # 4 (Tahon ), T HFE{L (Tahon), %4hAT
W6 EE T ( H A HITACHI ), 1 R8I AH -H W55 5%
Fii% (Aglient )

112 £&3&BHE 2% W% Buffer fiiic . Buf,
Buf A ' DTT ¥ /4 1 mmol'L”', Buf (B, C. D)
HR I IR 3 BE 43 54 20 mmol-L ™. 40 mmol-L™' Al 500
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mmol'L ™, FIRZE ik iy NaCl, NasPO, e 43 3| H
500 mmol- L™ 125 mmol- L™, pH=7.5; Buf (E. F.
G. H) Bk ms v & 2% 51 0. 20 mmol- L™, 40
mmol-L™" . 250mmol-L™", FiRZEmMiH A Tris. NaCl.
AR EE 43514 20 mmol-L™' . 300 mmol-L ™ Fl 10%,
pH=28.0,
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fb, A I H & pET30a 2844 #4 ol 8 20 Fokr (&€
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MR, BRI EAEE, R T S
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BB AR T ETE T Buf A i HU/b iR IR I
WEwE, B0 JE B H A UUIE S BV AR S . AR Ni-
NTA (10 mL), Bi#E, B4 Caifb2h, HEBES
AW, HRRIMWE, KK Buf B, Buf C il
Ue, F Buf D UEME, 433754530k
1.4 DTT 54, EK ESHI K H Ni #E4it

¥ 2 Buf D YEBLEEIENT 2 Buf A, AR
>4 50 mmol-L™" #J DTT, T/l MESNa % £ Ji 2 100
mmol'L ™", 25 °C 2/ 48 h, FEAIAZIEEH 1 mol L'
f) NH,HCO;, JFI77 PH 4y 8.5, 4 °C ] 16 h, ¥
SR =) iEAT % Buf E Y, JIINi-NTA (SmL), 4 C
aifl 1 he FFHFEASHAE N, BRI, KK
Buf F. Buf GiH¥E, FH Buf H IRVEME, K vb i is

Mr % Buf E W, Jinii & EKIRA), 4 °C )M 15h, H
) e FE i, AE EIREEEIHE PN Ni- NTA (5 mL)
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1.5 RiEEE MME

22 5 B 5k, W4 Ik E ST IR EK )
E| -2 Al AL BIRE S MME 17 S %58
1.6 “RFBPFKFIELEEDITHYIUE

4 2 DTT kb 3 K g A4k i FF i FH 2% 21 A
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WA R e E AT oA (B4 E R B s %
WS RT3 8T ). 2 R E AR5 200 pm X 0.5 mm
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5% CJE +0.1% WL, WahitH B 2 95% LN + 5% /K +
0.1% R, BAEFEN 3 ul-min |, 2> HrH: i
9300 nLomin o JFIESRES R — G R AE T H
J (m/z) 350-1500, R4 BITH}E Y 250 ms; kL
BT R 404, ShAHEBRET R 22s, TG IR 4R
EERN (m/z) 100-1500, RE ZITFEFEIY 75 ms; B
TR R 24kv, GS1 K5, AN 35, KERE
480, CES K5,
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AH oy b A A T R R A
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IR 32 KD 247 ERIA 1, 3X 5 T e it i il
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VKB 7T M, RIS D e s, Hrh B
TRRE it R R WRORE i ) S M A ™ i, R
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3.1 KD WRIL7 ), H5Bkik MME (%535 —3.
24 [RIELZE MME 3 F=

FH B 3% FAEFE S MME 73 81 4, & 4 o MME £
o B B T B A L R 612,55, AR X 43T R
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4.6 -<—— 3.1 KDa
250 bp
100 bp Ve M: BREE: 1 BAEA ALLERAAMME) ;s 2: BEEIR N

#: M: DNAAREY: 1: PCR ¥ MMl A & (2K
Note: M: DNA marker; 1: PCR product of fusion protein.
MEEREEFE PCRITEER
Electrophoresis of PCR amplified products
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Fig. 1
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VE: M: BRAE 1o PUUE; 2: b 3: I AE4: Buffer B i UG

M

5: Buffer C i#¥;6: Buffer D J/ii

Note: M: protein marker; 1: precipitation; 2: supernatant; 3: efflux sample;
4: washing with Buffer B; 5: washing with Buffer C; 6: Buffer D elution.

El2 FRiEMWFEER SDS-PAGE
Fig.2 SDS-PAGE for fusion protein
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JERER: 3 HFE.
Note: M: protein marker; 1: fusion protein (purification label+MME); 2:
product after EK digestion; 3: efflux sample.

3 EEBRILEY MME B4 1L 5 4
Fig.3 SDS-PAGE for MME and purification analysis
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fR F E 25 I € 3% v A £ B2 I ) g 43.158 min,
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Ak T 24545
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Fig. 4 MS of expression product



5113 tEME: AR ITAEEAZASHKANFORLAK (MME) & LB 1269
#*1 MME X£EFR
Table 1 List of identified MME
5 JB fir Lt SEUR T BT [UNES Z K A 75
Query Observed Mr (expt) Mr (cale) Score Peptide
175 373.2356 744.456 6 744.453 4 39 K.AFPAVLK.V
524 405.2162 808.417 8 808.415 3 54 RLMEAFAK.R
599 4132117 824.408 8 824.4102 63 R.LMEAFAK R + Oxidation (M)
1091 442236 6 882.458 6 882.459 9 41 RFLYDGIR.I
1877 483.263 5 964.512 4 964.516 4 50 R.LMEAFAKR.Q
1879 483.264 8 964.515 0 964.516 4 20 R.RLMEAFAK.R
2368 355.1776 1062.511 0 10625130 49 R.QGKEMDSLR.F
2407 539.3202 1076.626 0 1076.638 0 60 K.FGKAFPAVLK.V
2760 608.296 1 12145780 12145820 97 K.VSDGSSEIFFK.I
2824 608.371 4 1214.7280 1214.7390 45 K.AFPAVLKVLTTG.- + Amidated (Protein C-term)
2841 608.869 3 1215.724 0 12157230 56 K.AFPAVLKVLTTG.-
3418 652.799 1 1303.584 0 1303.564 0 47 R.EQIGGDDDDKGR.G
6724 856.720 3 2567.1390 2567.1450 94 R.IQADQTPEDLDMEDNDIIEAHR.E
6741 862.046 2583.116 0 2583.140 0 61 R.IQADQTPEDLDMEDNDIIEAHR.E +Oxidation (M)
1900 1 | 43.158
1700
1500
1300
> L
z2 11
w1100 i
H g 900 [
=
700 [
N 40.097 |
200 | 46.488 2R
300 [ 45775  49.931 52.660 59.141 59 993
100 b 47.975-50.797 _..54'4__1 5 56,871 ~
08 e ST:651™ -
33 35 37 39 41 43 47 49 51 53 55 57 59

Time/min
I (a] /23
i#: K.AFPAVLKVLTTG.- +BElE 4L (ZR FBRm A ) W mifL: 1846
Note: AFPAVLKVLTTG.-+Amidated (Protein C-term) peak area: 1 846.
5 284 SHERBTREER
Fig. 5 HPLC of No.2824 fragment
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(0]
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Note: RL27tm; purification label;

Bl ;

I :acyl transfer; Il: conversion of

intein to 2-mercaptoethanesulfonate; I1I: amidation.
6 FZEBRMINBRBRIEEETAIKRETZRE
Fig. 6 Self-splitting process of intein in presences of MESNa
and NH,HCO,;™
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I 5 FH 187 B0 — 25 vk ) b ) A8 T e R g B G Ak
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