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PBMC
TRIzol RNA
2 ug RNA cDNA
20 pL 40 u RNase
1 mmol/L. ANTP 2.5 pmol/LL Oligo dT ,, 15
u ThermoScript 50C 45 min
85C 5 min cDNA
PCR -20C RNA 1%
GAPDH
1.2.2 PCR B,m 5
Bym 5'-

ATATCCATATGTCTCGCTCCGTGGCCTTAG-3’
5’-AACTAGGGATCCTTACATGTCTCGATCCCAC-

3’ Bioasia PCR 50
pL 2 ul. ¢cDNA
94°C 2 min 94°C
30s 55°C 30 s 72°C 1 min 35

37°C 10 min PCR Nde 1 +
QIAquick Gel Extraction Kit
pET-3¢ E. coli DH5a

BamH 1

QIAprep Spin
ABI377 DNA

B,m TaKaRa

Miniprep Kit

1.2.3 Bm B,m
5' G/C

5'-ATATCCATATGATTCAACGTACTCCAAA

AATTCAAGTTTACTCACGTCATCC-3’ 5'-
CGACTGGATCCTTACATGTCTCGATCCCACTTAAC-3’
B,m pET-3c

PCR B,m

pET-3c

Nde 1

+ BamH [ DH5«a

1.2.4 P2m E. coli
pET-3,m
BL21 DE3 pLysS LB
37°C 1:100 50
mg/L 30 mg/L IB  37C

Ago 0.6~0.8 0.4
mmol/L. IPTG ~ 37°C 4 h 50
mmol/L Tris-HCl pH 8.0 1 mmol/L. EDTA 50 mg/L

PMSF 10 mmol/L DTT

50 mmol/L. Tris-HCl pH
8.0 100 mmol/L NaCl 1 mmol/L EDTA 1 mmol/L

DTT  0.5% Triton X-100 3
Triton X-100 3
Bm 10 mmol/L. Tris-HCl pH
7.0 8 mol/L 1 mmol/L. DTT
10 mmol/L Tris-HCI pH 7.0 Bm
¢ Q-Sepharose 0 ~ 100
mmol/L. NaCl Pharmacia GradiFrac Sys-
tem B,m Amicon Ul-
tra-4  MWCO10000
SDS- PAGE
1.2.5 SDS-PAGE Laemmli
5% 15% R-
250
1.2.6 Western 15% SDS-PAGE
15V 16 h
Bio-Rad Tris-Buffered-
Saline pH 7.5 3% 0.05% Tween 20
37C 30 min 1:
800 Bm 37C 2 h
1:2000 HRP- IeG  37C 1h

3 4 5 6

— 1000

1 Bm
Fig.1 Cloning of 3, m gene from human leukocytes and
construction of recombinant expression vector for mature 3, m
1 6 200 bp DNA ladder 2 RT-PCR product 3 pET-3c¢/
Nde I + BamH 1 4 expression vector for mature {3, m/ Nde

I + BamnH1 5 recombinant plasmid containing 3, m gene/

Nde | + Bam
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4- -1- ATG pET-3,m
2 2.3 Bm E. coli
2.1 B,m pET-3,m BI21 DE3 pLysS
Parker Bm SDS-PAGE
RNA cDNA IPTG
PCR 360 bp 12 kD 2 lane 3
DNA 1 pET-3¢c pET-3c E. coli
DH5a 3 IPTG  37C 4 h
2 12 kD 2 lane 4
lane 5 Bm
Bm GenBank
AY187687 2 lane 6
2.2 B.m Q-Sepharose
E. coli B,m B,m 3
PCR Bm Lowry 4.0 mg/mlL.  SDS-
DNA 300 bp pET-3¢ PAGE 2 lanes 8
and 9
2.4 Bom  Western
Western pET-3,m
12 kD B,m
pET-3c¢
IPTG
2B lane 2 B,m
27
kD B,m
12 kD
Bm
0.18 0.12 _
o B ﬁ;%m:;radient 010 E/
L0.08 3
H0.06 §
-0.04 §
H0.02 é
2 Brm Looo”
SDS-PAGE ~ Western Fraction number 40
Fig.2 SDS-PAGE A and Western blotting B analyses of
3 Q-Sepharose Bm

mature 3, m expressed in E. coli

BI21 DE3 pLysS strain BL21

1 prestained protein molecular weight marker 2 BI21 pET -3¢ in-

duced with IPTG for4 h 3 BL21 pET-B,m before IPTG induction

4 BI21 pET-B;m induced with IPTG for4 h 5 supernatant of BL21
pET-8,m bacterial lysate 6 pellet of BL21 pET-3,m bacterial ly-

sate 7 washed pellet inclusion

purified Bm 10 pg

body

8 purified Bm 5 pg

9

Fig. 3 Purification of recombinant 3, m with Q-Sepharose col-

umn 2 emX 8 em  chromatography

The column was equilibrated with 10 mmol/L Tris-HCl pH 7.0 . The

sample dialyzed against the same buffer was loaded onto the column and
eluted with 0 ~ 100 mmol/L. NaCl linear gradient at a low rate of 1 mL/

min. Fractions of 3 mL were collected. Bar indicates the pooled fractions
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Cloning of Human [,-microglobulin Gene and Its High Expression in Escherichia coli

HE Xian-Hui' XU Li-Hui' > LIU Yi'*  ZENG Yao-Ying" "
' Key Laboratory of Tissue Transplantation and Immunology ~ Jinan University ~ Ministry of Education ~Guangzhou 510632 China
% Institute of Bioengineering  Jinan University 601 Huangpu Road West ~Guangzhou 510632 China
3 Department of Dermatology the First Affiliated Hospital ~Zhengzhou University ~Zhengzhou 450052  China

Abstract Human 3, -microglobulin  3,m is the light chain of major histocompatibility complex MHC class I molecule.
High-yield production of this protein is a prerequisite to the preparation of MHC 1 tetramer. The present study aims to obtain
recombinant human 3, m expressed in Escherichia coli E. coli  for the purpose of preparing MHC class [ tetramers. For
cloning of human 3, m gene a pair of specific primers was designed based on the published sequence of this gene and the ¢cDNA
of full coding region for 3, m precursor was obtained by RT-PCR from the total RNA of human leukocytes. The amplified ¢cDNA
was subsequently cloned and its sequence was confirmed by DNA sequencing analysis the sequence has been deposited in Gen-
Bank with accession number of AY187687 . The prokaryotic expression vector containing a gene encoding mature 3, m was con-
structed by inserting the DNA fragment which was generated by PCR reaction with the cloned 3, m gene as template into an
IPTG-inducible expression vector pET-3¢ plasmid. The first eight codons for N terminal amino acid residues of 3, m were opti-
mized for its expression in E. coli. The complete sequence of 3, m gene in the expression vector was verified by DNA sequencing
analysis. High-yield expression of 3, m was achieved in E. coli transformed with the expression vector and most of the recombi-
nant (3, m existed in the inclusion body after IPTG induction. The inclusion body was washed extensively and 3, m in the inclusion
body was solublized with 8 mol/L urea. The (3, m was refolded by dialysis and purified by ion-exchange chromatography Q-Seph-
arose . Western blotting assay indicated that the polyclonal antibody against human native 3, m could react specifically with the
recombinant protein. The purified protein appeared as a single band on both SDS-PAGE and Western blotting indicating that it
was chemical and antigenic pure. This work establishes a convenient approach for renaturation and purification of large quantity
of recombinant 3, m which is identical to the native protein without any tags fused except for a methionine residue at the amino

terminus. This provides the basis for the preparation of MHC tetramers.

Key words [3,-microglobulin gene cloning recombinant protein inclusion body
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