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Expression of SLLA-3 in Escherichia coli and refolding the protein with
peptides derived from foot-and-mouth disease virus
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Abstract: [Objective] To study the refolding between SLA-3-YDY protein derived from Yorkshire
swine and peptides derived from foot-and-mouth disease virus in vitro. [Methods] A pair of primers
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was designed to amplify the extracellular domain of SLA-3-YDY and then the PCR product was
cloned into pMD19-T Simple Vector. After cleaved by Nde I and Xho 1, the positive clones were
selected to be sequenced. Analyzed by biological soft, the cloned product with correct sequences was
selected to be inserted into pET-21a(+) and transformed into BL21. After induction with IPTG, the
interest of protein was detected by SDS-PAGE. The bacteria were broken ultrasonically, then
inclusion body from the bacteria was isolated. The heavy chain of SLA-3-YDY, light chain sB,m and
the epitope-peptides Hu52 from foot-and-mouth disease virus (FMDV), were refolded at a ratio of
1:1:1 in diluted refolding buffer followed by purification in molecular sieve of superdex 200 to detect
whether the complex was refolded. [Results] The PCR result shows that the SLA-3-YDY gene was
amplified successfully. After sequencing and analysis, the sequence of the positive clone of
SLA-3-YDY was consistent with the primary sequence. By cleavage, the interest of gene was proved
to be successfully inserted into pET-21a(+) Vector. After induction with IPTG and SDS-PAGE
detection, the interest of gene was expressed and the molecular weight was about 33 kD. The isolated
inclusion body was also detected by SDS-PAGE, and it was shown that the molecular weight of the
inclusion body was consistent with the interest of protein. By refolding in a dilution system, the
heavy chains of SLA-3, peptides and light chain succeed to be refolded in vitro. Then, by using the
molecular sieve column to separate and purify the refolded proteins and detection by SDS-PAGE, it
was shown that the complex protein of SLA-3-Hu52-sf,m were obtained (45 kD) finally.
[Conclusion] The prokaryotic expressing vector of SLA-3 derived from Yorkshire swine was
constructed successfully in this research, and the interest of protein was obtained so as to the
SLA-3-Hu52-sB,m complex was refolded finally, which will lay a base to study the structure and
function of the SLA-3-YDY in future.

Keywords: Yorkshire swine, SLA-3, Prokaryotic expressing vector, Construction, Purification
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1 MRS Tk

L1 #F#

111 E#. &K, KA SLA-3-YDY/pMDI19-T
pET-21a(+)

Escherichia coli BL21(DE3) spom

Escherichia coli Topl0
pET-21a

pMDI19-T Simple Vector
TaKaRa ( )

1.1.2 EERFIFULEE: ExTug  Ndel Xhol
T4 DNA Ligase TaKaRa ( )
NaCl IPTG
DNA SanPrep

L-Arg-HCL (GSH)

(GSSG) Amresco Tris GIBCO-BRL

PCR Bio-Rad

JY92-11

Biofuge
Heraeus Thermo

AKTA Purifier Superdex 200 pg

HiLoad 16/600 GE Healthcare
1.2 7%
1.2.1 34m%it: SLA-3-YDY

pSLA-3F 5-GGGAATTCCATAT
GGGCCCGCATTCTCTGAGATATTTC-3" (

Nde 1 ) pSLA-3R 5-AGTCTCGAG
TTAAGGGTCCCATCTCAGGGTGAGG-3' (

Xho 1 )
1.2.2 SLA-3-YDY EET %kE: SLA-3-YDY-
pMDI19-T pSLA-3F/pSLA-3R

PCR PCR (50 uL)  H,0

37.5 uL  10xExTaq buffer 5 uL. dNTPs (2.5 mmol/L)
4 uL  pSLA-3F (25 pmol/L) 1 pL  pSLA-3R
(25 pmol/L) 1 uL.  SLA-3-YDY 1 uL

ExTag (5 U/ul) 0.5 uL PCR 94 °C

5min 94°C45s 65°C30s 72°C45s 30
72 °C 10 min  1.0% PCR
DNA PCR

1.2.3 SLA-3-YDY EE=[E.

16 °C pMD19-T Simple Vector
Top10 Amp (100 mg/L)
LB 13137 oC
Amp LB 37 °C 200 r/min
13 000 r/min 1 min
Xhol  Ndel
1.24 SLA-3-YDY FRiAZH{FHIE:
Ndel Xhol
16 °C
pET-21a(+) BL21
Amp LB 37 °C
Amp
37 °C 200 r/min 13 000 r/min
1 min Nde |
Xho 1

pET-21a/SLA-3-YDY
1
125 BHEHERERBIESRIEREN:
100 pL Amp (100 mg/L)
5 mL LB 37 °C 200 r/min
OD 0.4-0.6 IPTG
1 mmol/L 5h 1 mL
13 000 r/min 1 min

3-5min  12%
[14]

SDS-PAGE

1.2.6 SLA-3-YDY X sp,m H{KIZEN: 1.2.5

IL 37°C 4°C
6 000 r/min 20 min PBS
350 W 6s 12s 99
( ) 12 000 r/min
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Xho | Nde 1 rbs
GAGCTCAAT{SLA-3-YDYFGTATACATATAGAGGAA

Terminator

Nde 1
T7 promoter

pET-212/SLA-3-YDY
lac |

544 3 bp/831 bp

1KY SLA-3 [REZFRIA B IRRIHEE
Figure 1 Construction of the prokaryotic expressing
vector of SLA-3 derived from Yorkshire swines
Nde 1 Xho 1
SLA-3-YDY TAA
5 443 bp.

Note: Nde I and Xho 1 are restriction enzyme sites; The inserted
fragment is SLA-3-YDY with the stop codon TAA and the inserted
fragment length is 831 bp, while the size of vector is 5 443 bp.

831 bp

20 min Washing buffer (0.5%

Triton-100 pH 8.0 50 mmol/L Tris 100 mmol/L

NaCl 10 mmol/L EDTA 1 mmol/L DTT)

2 Resuspending buffer (pH 8.0 50 mmol/L Tris

100 mmol/L NaCl 10 mmol/L EDTA 1 mmol/L

DTT) 1

(6 mol/L Gua-HCI 8 mol/L Urea 10%

pH 8.0 50 mmol/L Tris 100 mmol/L NaCl

10 mmol/L EDTA 10 mmol/L DTT)
SDS-PAGE

1.2.7 E$§ SLA-3-YDY. 124 sp,m REHOFER

Dissolution buffer

FRMEZHKHNKRIIMNES: SLA-3-YDY
Bm (Hu52 LMQTPAHTL)
( 4°C )
Hu52 0 HQ116229-
FMDV-O-HuBHK99  VPI 52-60

NetMHCpan 2.8 Server (http://genome.cbs.dtu.dk/
services/NetMHCY/)

Refolding buffer 500 mL (pH 8.0 100 mmol/L
Tris 400 mmol/L L-ArgHCl 2 mmol/L EDTA
5 mmol/L GSH 0.5 mmol/L GSSG 0.5 mmol/L

PMSF)
5 mL
Refolding buffer 810 h
8—10 h ( 3
8—10 h)
1:1:1
(
)
(
)
( 1mL)
1.2.8 #HFi%Kk SDS-PAGE ¥EZ LS
4°C 13 000 r/min 10 min
EP 10 min
1 mL/min
( )
ODyp>25 mAU
1.8 mL SDS-PAGE
(12%)
2 RS54
2.1 PCR#HEHER
PCR 1.0%
850 bp SLA-3-YDY
851 bp 2
2.2 WroefERAils)£5E
SLA-3-YDY pMD19-T
Simple Vector Escherichia
coli Top10 Ndel Xhol
1.0%

3
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bp bp

2000

1 000
750

500

851

250

100

B2 PCR##EXL5eH SLA-3 £H
Figure 2 Amplification by PCR of SLA-3 from Yorkshire
swine
M DL2000
851 bp.

Note: M: DL2000 DNA marker; 1-3: Amplification of SLA-3-YDY
with 851 bp by PCR.

1-3 PCR SLA-3-YDY

bp bp

1 000
750

500

831

250
100

3 EABRRNNEEYIEE
Figure 3 Identification of the recombinant plasmids by
using NVde I and Xho 1
M DL2000 1-3
831 bp 2 692 bp.

Note: M: DL2000 DNA marker; 1-3: Using Nde I and Xho 1 to
cleave and identify the recombinant vector. The inserted fragment
is 831 bp and the vector is 2 692 bp.

2.3 SLA-3-YDY REHMAHUERLETE

Ndel Xhol
SLA-3-YDY pET-21a
Escherichia coli BL21
1.0%
830 bp 831 bp
4
2.4 SLA-3-YDY £EMIFSFKIE
IPTG 12%
SDS-PAGE 33 kD
33 kD 5

2.5 SLA-3-YDY &R {K{ZEN
SDS-PAGE
33 kD

spom

12 kD 6 7

bp bp

5443
2000

1 000
750

831

500

250

100

4 FELEFRH pET-21a/SLA-3-YDY WEGILE
Figure 4 Identification of the recombinant plasmids
pET-21a/SLA-3-YDY by using Nde I and Xho 1
M DL2000 1
831 bp 5 443 bp.
Note: M: DL2000 DNA marker; 1: Using Nde I and X#o I to cleave

and identify the recombinant vector. The inserted fragment is
831 bp and the vector is 5 443 bp.
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kD

97.2
66.4

443

33
29.0

20.1
14.3

E 5 SDS-PAGE #&ill SLA-3-YDY Ri&
Figure 5 Detection of the expression of the SLA-3-YDY
proteins with SDS-PAGE
M Marker 1 BL21
2 BL21 IPTG 5h

Note: M: The low protein molecular weight marker; 1: Expression
of SLA-3-YDY in uninduced BL21; 2: Expression of SLA-3-YDY
in induced BL21 for 5 hours.

29.0

20.1

14.3

El 6 SDS-PAGE #illl pET-21a/SLA-3-YDY
Figure 6 Detection of the inclusion body of the SLA-3-YDY
with SDS-PAGE

M Marker 1 BL21
IPTG 2 pET-21a/SLA-3-YDY

Note: M: The low protein molecular weight marker; 1: Expression
of SLA-3-YDY in induced BL21; 2: Inclusion body of the
SLA-3-YDY.

kD M 1 2 kD

- ——

972 — —

66.4 — —

43— -

29.0 — —

20.1 — -
1%4“

|
—

7 SDS-PAGE #&ill] pET-21a/sp,m &HE K
Figure 7 Detection of the inclusion body of the sf,m by
SDS-PAGE

M Marker 1 BL21

IPTG 2 pET-2la/sB,m

Note: M: The low protein molecular weight marker; 1: Expression
of spom in induced BL21; 2: Inclusion body of the sp,m.

2.6 E4%SLA-3-YDY. sp,m K& OAFEHKERAL
ZRRERIMNE S RETE
SLA-3
Hu52 spom
SDS-PAGE

SDS-PAGE 8

Hiload10/600 Superdex 200 pg

SLA-3
spom

75-90 mL

Hu52 45 kD

1:1 (SDS-PAGE
3:1) 8

1:1

3 i
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A 12000 . B'o M 1516171820 21 kD
_ 10000 n‘. E
:) I| i 2 b
80.00 -
E | 201 66.4—
g 60.00 -
g | || II | 443 — 33
5 40001 -] | [\A 29.0 —
B 20.00 F 1Y ‘1 | | |,‘I |
< . \ai)
20.1 —
0.00 L L ! ! ! !
0/00 20.00 40.00 60.00 80.00 100.00 120.00 143 — "
~20.00 - Elution volume (mL)
B 8 SLA-3-Hu52-sB,m % Fi#%#0 SDS-PAGE #I| & (£ 1%)
Figure 8 Detection of SLA-3-Hu52-sp,m by molecular sieve and SDS-PAGE (refolding)
A B SDS-PAGE

Note: A: Molecular sieve; B: SDS-PAGE.

[15]

SLA-3
SLA-3
SLA-3
SLA-3

pET pET-21a(+)
Ndel Xhol

5’ His

[16]
831 bp (
) [17] pET-21a(+)

SDS-PAGE  ( 5 6)
SLA-3-YDY

His

SLA-3-YDY
SLA-3 SLA-1
SLA-I 3
SLA-3  SLA-1
SLA-1 SLA-2 (18]
(19201 gL A-1  SLA-2
SLA-3
0
HQ116229-FMDV-O-HuBHK99 VPI
SLA-3-YDY
SLA-3-Hu52-sB,m
SLA-3-YDY

SLA-2

Hu52

Sle’Il

[21-22] SLA-3-Hu52-sp,m

Superdex 200
SLA-3-Hu52-sf,m
85 mL

« 9

90%

SDS-PAGE
SLA-3-Hu52-sp,m

(0] Hu52
VP1
Hu52
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