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Study on structure and function of phosphoethanolamine transferase MCR1

XING Ping, LI Shuo
(College of Life Sciences, Sichuan University, Chengdu 610064, China)

Abstract: In this experiment, the MCR1 gene enzyme catalytic domain derived from E. coli was cloned
and expressed in E. coli expression system. Purified proteins with high purity and good homogeneity
were obtained by affinity chromatography, anion exchange chromatography and molecular sieve chroma-
tography. The protein crystals of the enzyme catalyzed region were screened by the method of seating
drop and the hanging drop. After collecting x-ray data, the structure of enzyme catalytic region was ana-
lyzed by molecular displacement method, and the resolution reached 1. 63 angstrom. Four zinc ion sig-
nals were detected by the anomalous scattering signal. The structural analysis found that zinc ions was
closely related to the surrounding amino acids of Thr285, His465, His466 and His395 , and Thr285 was
phosphorylated. After the mutation of Thr285, His465, His466 and His395 to alanine, the resistance of
host bacteria to colistin decreased significantly, indicating that the region was closely related to enzyme
activity. In this experiment, the structure of MCRI1 enzywas analyzed, me active region and the active
center of enzyme was identified, which provided useful information for searching for anti MCRI1 targeted
drugs.
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2.1.1 maf@s pETISb hASE = {17,
DH5a 1 BL21(DE3) J& 52 25 i A8 52 56 % 1 1.
2.1.2  EZXA Pfu . B H P EE D) EE . DNA
FAEFN [ Takara 28 & JJRH2 BOA ] & . DNA
e T A it 75 8 W 11 R Sy 20 BR 2 ) 5 ot Ak 243K
F X Sy [ =l 1 o0 W s 51 A 8 I R D
BR A R A IR W SE R SR T Ik L.
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Tab.1 Primers sequence

519 4 FR

F3(5'—=3"

MCR1(214-54DF
MCR1-15 F
MCRI1-15R
T285A F
T285AR
D465A F
D465A R
H466A F
H466A R
K401A F
K401IA R
H395A F
H395A R

GATGAAGTTGATGCACATATGAGTGCGCCAAAAGATACC
GATGAAGTTGATGCACATATG ATGCAGCATACTTCTGTG

GTTAGCAGCCGGATCCTTCTCGAGTCAGCGGATGAATGCGGT

ACATCGTGCGGCACATCGGCAGCGTATTCTGTGCCGTGT
ACACGGCACAGAATACGCTGCCGATGTGCCGCACGATGT
TCAATGCTGTATGTCAGCGCACATGGCGAAAGTCTGGGT
ACCCAGACTTTCGCCATGTGCGCTGACATACAGCATTGA
ATGCTGTATGTCAGCGATGCAGGCGAAAGTCTGGGTGAG
CTCACCCAGACTTTCGCCTGCATCGCTGACATACAGCAT
CACGGGCCTGCGTATTTTGCACGATATGATGAAAAGTTT
AAACTTTTCATCATATCGTGCAAAATACGCAGGCCCGTG
CTGCACCAAATGGGCAATGCAGGGCCTGCGTATTTTAAG
CTTAAAATACGCAGGCCCTGCATTGCCCATTTGGTGCAG

2.2 /&

2.2.1 R#ARGY I Ll pETI5b-MCR1 Jfik:
SRR BT P 518, PCR &7 4 B 9 £ 4. PCR
PHEEEETTR ) PCR A& H0N 5 pL 10X PCR 28 oft
W4 pL ANTP (2.5 mM each),1 pL LIESIY)
(10 uMD .1 pL F#E51# (10 uM) .1 pL pET15b-
MCRI1 ffiki. 1 L Plu .37 pl ddH, O3B 2. 5%

%) PCR AU, PCR W B AN F : 95°C W AE 4 5
min; 2R 5 95°C 251 30 s,55°C B k 30 s,72°C FiEfif
2 min, #1730 NI, 72°C LEff 10 min.

PCR 34 7 ¥ FH S5 N 3 T e 0 8 390 01E » V) I
J& o JH DNA BB a1 5] & 1™ ).
2.2.2 B ME  pETISh s K W EE ) 5 H 3%
U W R B 9 iE U0 B S . 1 DNA B i (8] iz i
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B 1 MCRIQl4~54D A A £ 1%
(AYMCRI(214~54D) FE P § 4 5 (B) FiA #i &k pET15b £ Nde [
H1 Xho TR ; (O) i PCR B E 45 .

Fig. 1 Cloning of MCR1(214~541) gene
(AYMCR1(214~541) gene amplification; (B) Expression vec-
tor pET15b double digestion by Nde | and Xho | ; (C) The

positive clones were confirmed by bacteria liquid PCR

2.2.3 Fak&k AN KAF LI TR A
BL21(DE3) &z &M, 12 mL & 37°C . 220
r/min $53F AR 1 L B F M. 37°CL220
r/min 5535 %) 0Dy, =0. 8 B, [ F] 18°C . i AL
WeEH 0.2 mM IPTG Sk 1%,

4000 r/min B§.0> 15 min WAR AR, 19 7+ R K
20 mL B 4 24 22w (25 mM Tris-HCI
pH 7.5, 150 mM NaCD) # &. it A 1% PMSF
(100 mM), 15 J& % 4 A B % 4l 7. 4°C, 15000
r/minEf.0 30 min, EIHMASAH N-NAT 1
HOUEE K. VR W 15 mM O BRME, 25 mM
TrissHCI pH 7. 5,150 mM NaCl , % ¥% [i] — 8 ¥
T 10 mL P E— WS e 5 IR —
YO, 38 5 k. BRI W Y 4 R 300 mM B
e, 25 mM TrissHCI pH 7. 5,50 mM NaCl, £ &
5 mL P W LK.

[ 8BS 22 6 J2 #7 . MCR1 (214 ~541) & (4 £
Ni-NAT 2 FZHralifbfa . 1RSI B 2 7 58 4 2 01
R A:25 mM TrissHCL pH 7. 5, % i B: 25
mM Tris-HCl pH 7.5, 1 M NaCl. J## % 3 mL/
min, 40 MEARBUN 0203 B 5 50 %6 IR B.

G3F 0 R BT B A Z B sl Ak S R R
i 30 kD W AE A W 45 &= 1L, EAE R 4 T 0 A
T, 430 2 A B WA 25 mM Tris-HCI
pH 7. 5,150 mM NaCl, i #£ 28 mL. i # » 0. 5

mL/min.

2.2.4 SRAKBHA KT REALEREA
JTRE VR4 2 7~ 8 mg/mlL, fdf F AR R B O 3
.t 70 p L, B BRI DUARFREE S 12 1 3R
A EHT 18°CH.

2.2.5 e A AT IR B 1 ] HKL2000 R /F4
b3 5 43 4 0 1 o A 7 A BT A5 TR AR
i PDB: 5K4P; ] Coot #5145 8 J7 4 #5 A ; i ]
Phenix ¥ & 45 fgt1%7,

2.2.6 WAEFHBMEER  PRHCE AL AR5 AR A
BRI A S 15 mL MEEE D . REESH
AmLE N EHERZDMEN LB RIAR RS, T
3TCHIFR IR P AE K 2 ODy, =0. 5. #5100 L 3|
AmL &R E Ky 100 pg/mL 2N EHFH K .3 pg/mL
BRI KT Z B, 0.05 mM IPTG By LB WAk R
Ferp TR A 220 r/min fY 37°C BYHE IR R 9
12h, SR J5 FH 58 5143 56 06 BE 11 B ODso, 9.

3 BRESMH

3.1 MCRI FE5| 49

f#i F§ OCTOPUS:. Prediction of membrane
protein topology W3k il MCR1 () 5 5 45 #4 38 K
Al XL 2 & B MCR1 42 Kol 541 A&
FEFRHRHE N U A 5 R X B SR A 5 S BE R IRE L 4
180 A2 HPRHR A , C iy il s PE X 5. JH Editseq
AR MCR1 (214 ~541) 4» T-H& 4 36. 5kD, %5
L Aok 5. 00.
3.2 EEMRE

P pET15b-MCRI1 4 £ iz » PCR #"3# MCRI
(214~541) (& 2A) ; pET15b ki ffi il Nde T F
Xho T XLEFY)(E 2B) s PCR 4 3% 7= 1 1 g U] 28 74
[l WS o A P[] 3 o 2 0 7 v O . PRPE SE R A TR
W PCRCE] 2C) FEORL I T 56 UE 1F .
3.3 EAR4k

26 22 4 )2 M ) 1T LAE B B 4R Ak
WS e (Il 3 A 25 P AN I A i i3 47 SDS-PAGE
Y5E (& 3B) , & BLAR = H B8R A . [T — A 2R Ak
W AT D PR AR i o 28 0 - T 2 BT i — 2D ali Ak 15 B
afi By H & A (& 3C.3D).
3.4 SIS

MCR1(214~541) B 54 o BRHE-R T B-a 1R
BECE AN FELE TR ZBL 8 A EERE T A A4 18
BEEBTNER. 4 DA TE B A B R, 53 AME A 3
XF o N
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Fig. 2 Analysis of MCR1(214-541) purification results
(A) Anion exchange analysis ; (B) Anion exchange SDS-PAGE analysis; (C) Molecular sieve
chromatographic analysis ; (D)Gel filtration chromatography SDS-PAGE analysis

A3 MCRl BEAERRBRGEMTEA
Fig. 3 The Overall structure of MCR1’s catalyzed active region
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Fig.4 Analysis of key amino acid residues in enzyme center

WT pETIS  (191-541) T285A D465A
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Fig.5 Analysis of Amino Acid Residues in Inter-

action of Zinc Ion
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