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Abstract: In order to express and characterize the biological function of protein Reg3A, the partial
coding sequence without signal peptide of Reg3A gene were sub-cloned into vector of pET-32a to con-
struct recombinant prokaryotic expression vector pET-32a-Reg3A. After induction with IPTG, the
strain of E. coli BL21-Codonplus was transformed successfully with recombinant constructs, which was
found to be expressing the recombinant protein in high yield and existed in the form of inclusion bodies.
The inclusion body dissolved in urea was refolded into natural conformation after dialysis. The ex-
pressed protein was purified by Ni-NTA column. The purified protein, about 95% purity, was con-
firmed by Western blot. It was further demonstrated that the recombinant protein could effectively in-
hibited growth of Gram positive bacteria, which indicated that our recombinant Reg3A retained anti-

bacterial activity. The cloning and expression of the Reg3A proteins provide basis for further charac-
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terization of the Reg3 A biological function.
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cDNA Rk 3O%, BN ZEHR A 1T, 1, 11, V4
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e 2 R R AR — bR 2 TG P M R R B A A
MM Regly, HIEMIAZKFIRAE H Reg3A W
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1 FiEEHH

1.1 LIl

JERFIAER IR pET-32a, Reg3A HIZFEA#IA
pCDNA3.1-Reg3A . KIBFHKHFFH BL21-
Codonplus (#M7¢ ArgU, IleY, and LeuW tRNA F&[H),
KIGATE DHSa. i H 40P AR 45 o5 €0 7 28 2K 1A
Methicillin-rezistente Staphylococcus aureus (MRSA)
T AR K AT E44A K JBERE Enterococcus fae-
cium (Efm) A58 2 /A7 25 i BRI P D0 1
T4 % B0 . 5% 3L DNA R4 0§ & DNA Marker Iy
HREFEAYTERLAA; Bt 8XHis FrapEhR S Ht
K A=K, FEHR 1gG W H Bioworld; H ik
S5 Sy 1 = g 11 Al
1.2 EWHE
121 EEHERREHBAEBEE: RIEAEMAEKHN
pET-32a, iZ#AKLL EcoR 1H1 Sal TEEY], [HIcdkiA Fr
Bt K PCR J7#: MJFiki pCDNA3.1-Reg3 A i
P4 Reg3A I, EFifg|¥h 5-GGAATTCGAT
GTCCAAAAGG-3'(FRIZER 5 M EcoR 1 MU 1),
TGN 5'-CGGTCGACGTGAACTTTGCAGAC
ATA-3'(F RIS N Sal 1 BEVINL 5. RNARZ:
cDNA f& 4] 200 ng, Tag DNA 41 5 U, ANTPs (&
e 4% 200 pmol/L) 2.5 pL, 10xPCR 5 v 2% il
SuL, b TFUFES IS 0.4 pmol/L)£5 1 L, #h7E
T 28 F/K & 50 uL, PCR W 551+ 95 °C 5 min;
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94 °C305s,56°C 15s,72°C90s, 3£ 30 MEH;
72 °C 7 min, % PCR ¥ EcoR 1 Fl Sal 1 f 1] 1Al
WealifbJ5 55 pET32a 204434 #4482 4 pET-32a-Reg3A
JEARL AR

1.2.2  pET-32a-Reg3A JRAL K& L R IEE %
BL21-Codonplus & £ 5E: PIH B &L 8575 5% 1k .

B ) pET-32a-Reg3A . #RAHAL T H R H bk
BL21-Codonplus, VI PIIE Ptk (Tet) 5 R EH R
Pt (Kan") WL HE 77 B0 16, DLF B0 4 5 /)N 1t 5T
o HEBO 2 BUSH P T B 10 SOk, VIS RE, TP .
123 Reg3A EFEABHEFHFTSRIER
SDS-PAGE Bk E: 4 RIAWE M smpe it i 2
10 mL K LB LR IR (E 0.1% U E, 0.1%
MR R, 37 °CHR Gt G 57, M ODgop>0.8, HL
500 puL 55354 50 mL LB B 353E(5% 0.1%VUFR K,
0.1% RARER) T, 37 °CHk %5 5% 4 h 247, ODgoo 21
7 0.8, HIA 100 pL (¥ IPTG #S:%34 5 ho [A3H
TS ORI B AR R BT B SRR S
AT 50 mL T 4 °C. 10 000 r/min &.0> 15 min, &%
¥, 1.6 mL TE 28 i S A, 4326 7E 1.5 mL
FIBO AR, AT 200 pL HUH M 2 1 F Ak 5 B
PEXTHRAS — 1 LA 12%50 Bt 1T SDS-PAGE HLyK,
WM e RIRTE L .

1.2.4 BHFAKMBESHSE: HEEHTERER
MIE RS IPTG WS R B G, BOoBERIK, 1
AT PR 8 7% 2% WP (20 mmol/L pH 8.0 f¥) Tris-HCI,
5 mmol/L EDTA, 0.05% TritonX-100, 0.5 mol/L
NaCl, 2 mol/L JRR)HE %, 14+ 20 min, {54
SIS, VKR P B A AR (200 W2 s/, T B
9s, H 200 K)o B B E 13 000 r/min .,
4°C B3 LT, ULE-A ik, H PBS &Pl
VRV DTVE 5 F-A0T AL IR IR U B R 4% 3 3k, ik
FE P AE VKIS T T2 4 HE 30 min, K EMIRAE 4 °C

13 000 r/min &.0> 30 min, 3% F¥, FrAG IRl KN
il & AL AR, @it SDS-PAGE 43 #0811
ai i,

125 SRR L S SM: WiKEERKERT
0,30 1A VA A% W (50 mmol/L pH 9.0 Y Tris-HCI, 50%

JRZ, 100 mmol/L DTT), 37 °C K& H#4E 1 h, 4 °C.
13 000 r/min &[> 30 min, W4 FiE. ¥ Bk FIEH
IMAB 4> T84 3 kD BYENTAE, P8R R Ak
TE2g/LUT, BTIREWKENG6, 4. 2. 1 mol/L
MRS B G R BT SR . BAIREM B
Mrog v 12 h, B & B AR 5 FE 23 A 1 000 mL
ZPEW 2 (20 mmol/L Tris-HCl, 1 mmol/L EDTA,

0.5 mol/L NaCl, 0.5 mol/L Arg, 1 mmol/L GSH,
0.1 mmol/L GSSG, 4 mol/L Urea). &M 3. &

W 4 X PBS & BT 12 h, BHTE WA 4 °C.
13 000 r/min &.L» 30 min, W& L. K EM)EH
FE 5L 3 kD 8 Millipore #8318 e 46 A vk 46 )5, R
Ni-NTA ¢ fZE Mkt iraife, WM & H#1T
SDS-PAGE Hijk 53 #7 o

1.2.6 Western blot 4 #7: DI 12%7% & K #E17
SDS-PAGE Hi ik, 8XHis bR % HT 1A 1:1 000 FIHHR F
FALEE L FE DT/ 1gG 1:2 000 #E4T Western blot
1.2.7 MEEEE: H& 6 mm HAKNRELR,
1x10° Pa T4 KR 2 ho SR 5 T il 1 14 45 ol Bk
FE(2.0,. 1.5, 1.0, 0.5 g/L)I") Reg3A HHKF,
100 FR4EH A 0.5 mL 243, e, A
T it FE 4 P PR ) 4 €57 28 BR T (MRS A) 5 72 9
ARV HIR AR, 5 Reg3A IR
PIBEAR R 23 B T - M 2 187, 30 °C K555 48 h, WgE
Ry ] L0 T Rl A DR/ N W 6 5 ) 2 K TR 0 %
A VR B B AR B

1.2.8 Reg3A HIEFEMRI: HUHRAKDIR 3 #
SRR (0 F A PE AR AT . ki . B AE R AT
)4 10 pL, ¥ 10° CFU/mL, 43 %1im%] 10 mL
TRAREE Reg3A SEFIAY LB T . M LR E
WAL 250 pL F 96 FLAR I, {H A A [R) 14
F)EE IR R B FL o 2 e, bR (U AE
600 nm K FIEH oD ., W& 96 fLIRH]
PR A 47 fin 35 KNGS AR, AR R K 5 3T Bl
IEARFIE Y o AP 96 FLARE T 37 °C ¥ 3R46 P 4%
PREESFE, BERE 2 h W IHE SR B oD fH, HE
YR KRB E .
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2.1 HHOEFER PCRY I, ¥ERTIE

Reg3A CDS X 4K 527 bp, EREANMIES
JIK 77 bp, Reg3A JEHH 4 450 bp, Z5H LA 1.,
Reg3A K2 EcoR 1 I Sal 1 BEY]FII4lifL .
pET-32a # /K%t EcoR 1 Fl Sal 1 FVI 5, #4147 BEK
/N5 5 500 bp.

bp 1 2 3 4 5 M bp

2 000

1000
750

500
250
100

450

1 Reg3A EFH PCRER

Fig.1 PCR products of Reg3A gene

7 1: Reg3A R Y RT-PCR 7#J; M: DL2000 DNA marker.
Note: 1: RT-PCR products of human Reg3A gene; M: DL2000 DNA
marker.

2.2 pET-32a-Reg3A RFIEIFRILEE

pET-32a 5 Reg3A JEIHEH AL LR H (RNA JE
7% 35 WAk K W #F R BL21-Codonplus, L3~ 34
Reg3A JEH 5| W7 PCR %52, HLIKZS R 8t
450 bp MRS RIS H L, X0 i B 7% R
PRV RE, FHPE SRR ERTURL, LA EcoR 11 Sal 1
XY — 20 e, HEBRAR FHPE A BB, SE50 25 2R I
K2, i 2 0y BH PR v R ORI 45 R 5 BORE
pCDNA3.1-Reg3A HHEEH 75—,
2.3 Reg3A BIRIZETE

PHMESEPE AR IPTG 5S4 h )5, HREUGEA R
HE4T SDS-PAGE, 4% AZs 84 1) 23k B bR B 1 42
H i Ry B X B, DR P LK &8 SR (D 3) AT,
S UKIE (1 ) E T R OR WA 5k, 2 3,
4 KB BHE B 3 N T AT R AR IR AR ) Kk,
FRKFEGE, HINERI TR A/N 14 kD, 5
MR —3.
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bp M 1 2 3 4 5 6 7  bp

5500
2000

1 000
750
500
250
100

450

2 KB EHENLFH PCREE R EHH KRBT IE
Fig. 2 PCR result of E. coli transformant and restriction
enzyme digestion of recombinant plasmid

T 1-3: SSERA R a4 PAME T T I0TE TE PCR S %E; 5.
7. 0 T R BRI RIS 19 EcoR 1 FI Sal 1) % 2 B3 6: {EFH
73R ; M: DL2000 DNA marker.

Note: 1-3: Control vector digested with EcoR 1 and Sal I; 4: PCR
identification result of E. coli transformant; 5,7: Positive clones
digested with EcoR T and Sal I; 6: Negative clone digested with
EcoR I and Sal I; M: DL2000 DNA marker.

kD M 1 2 3 4

22.0 —w—

14.4 ———

B 3 Reg3A E[F KX SDS-PAGE Hjk[E

Fig. 3 SDS-PAGE analysis of expressed Reg3A protein

TE: 1 S A RR AR S 4 h R RS 2-4: AMEE A
TiFERRIL 4 h WEAKE; M: EH2 T AR

Note: 1: Negtive control induced with IPTG for 4 h; 2—4: Recom-
binant transformant induction with IPTG for 4 h; M: Protein marker.

24 GRAMBERESHE

il A& B2 AL AR, B 20 uL ¥ A RGE o
SDS-PAGE  #] 2L 43 A1 A i 14 11%) 48 5 LA B 1T 50 2R
W Bt A 2 A 1 2% 5 TR AR B 11 2 U AR B
HR, HIKEE IR 4 FiR, nl AL IR 2 v ik
Jai, AR Ak, RO A b B X R B ik
ANAFEAE B AN I P ek T8 WA B A, i 3R A5
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98.0
66.0

47.0

30.0

22.0
14.4

El 4 Reg3A EEHMEEAKTBESAL

Fig. 4 SDS-PAGE analysis of the Reg3A inclusion bodies
after isolation and purification

M 1-3: HUTHESREANLRES LR 46 T8
TREE AT S 10 [P 0 R

Note: 1-3: The Inclusion bodies purification results expression by

transformant; 4—6: The Inclusion bodies purification results of
negative control.

30.0

22.0

14.4

Bl 5 Reg3A GRKEMAKLER

Fig. 5 SDS-PAGE analysis of renaturated Reg3A protein
TE: 1 @R GRS R, M AT 2R

Note: 1: Renaturated Reg3A protein after Ni-His affinity chroma-
tography; M: Protein marker.

AR A Z B R RS, BT I4 Ni-NTA SR
FENTE RN, AT 1Y Reg3A 1, HLUK
ZERIA 5,
2.5 Western blot 5347

KN TR 8XHis AR P ik (Abcam) FlE
il IgG-HRP #E47 Western blot, % E/r#rah & 5
1 Reg3A, H ' 8XHis A% B od BEPLIR 0] 5 Al A
H Y 8XHis AR 2 K A4 P R o 2 45 2R L
Kl 6,

B 6 Reg3A & HH) Western blot 4558

Fig. 6 Western blot analysis of the expression product

T 1-4: 4ifk )5 85 11 Western blot 25 %, 7E2) 15 kD b H ¥ 5+
PR, 50 S EATE AL [T Western blot 2528, 7E 15 kD 4b
T Stk AE R

Note: 1-4: Specific bands of purification Reg3A protein at 15 kD;
5: The result of negative control in Western blot.

E7 MEEBESREER

Fig. 7 Result of zone of inhibition test

FE: 1:2.0 ¢/L Reg3A & 2540 AR 2: 1.5 /L Reg3A 2
SR MR RO 30 1.0 g/L Reg3A 2% M AR 4: 0.5 g/L
Reg3A AL MERCR.

Note: 1: Inhibition zone of 2.0 g/L Reg3A protein; 2: Inhibition

zone of 1.5 g/L Reg3 A protein; 3: Inhibition zone of 1.0 g/L Reg3A
protein; 4: Inhibition zone of 0.5 g/L Reg3A protein.

2.6 HIEEXRRE
RIGHEHIIF &M IE HE AR E 2.0, 1.5,
1.0, 0.5 g/L)AY 2584t 437l W T 381 5 U A Tk 410
PUMREY 4 B (8 A BRI 10 A, FHIEL 7 0L, A
EETE 2.0 g/L LI ERHA B AR ROR
2.7 Reg3A #IHEEH 4L
MHIEE OD {H AT LUIAFH 2.0 g/L ) Reg3A Xf4:
B0 7 AW R LA B U BR R A A 2 TG M T A R Y
PHIVER, X822 QG B A iR A 2 (& 8).
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12 r —— E44A treatment

—#— E44A control
1.0 [ —&— MRSA treatment
—*— MRSA control

0.8  —® Efmtreatment
—¥— Efm control /
8 o6 f /

04 r

02

8 3 MZIXNEMRIMDFIHR

Fig. 8 Three tested strains’ growth curves under 2.0 g/L
Reg3A protein

1: Reg3A S MK R B W&k B S — 7 2.0 g/L,
2higsE SRl oD HEN R EL 3K,

Note: Final concentration of Reg3A recombinant protein in the in
the medium is 2.0 g/L, record each well’s OD value per 2 h.

3

%3 18 B 95 FR G 2 TE B AR S A DA K S A AR
PRI AE B 2 55 T R RISk, X i)
6 4 i e — A Bh A Al i AR Y, X — AR TR B L
AR S B e RGN Z R i EE SR
R, Wi Toll #£5Z K (Toll-like receptor TLR)AH Jifd
15 5 i B AR T W T8 8 22 G 1 TS RS A b TR R
MY Fak A A B CEZAERD . il bRl
it R T Y — R 91 TLR 38 2% 32 AR AT A0 g 18 9 48
W MY JIg Z B (Lipopolysaccharide LPS). JfIg B BE fig
(Lipteichoic acid LTA) . ¥ EHi 5 & H LR E &
CpG £ 19 DNA F B, i TLR % H MyD88 %5 |
U550 1, BAMIEH RN T NF«B!", F a4
T G 2 A O R 7 (R 25 R OR TR AR DI R GA . Jlad
ZAF 510 R A TR 1Y [ A S 8 R ] DL B
YER T MBI A, SEERXT A & 9 I i 4 ol sl &
RN b ] 3 o 3 1 A 1 28 40 ik )
(] 22 ] 4 i T8 A e A S R H Y

Reg3A i F7E Ml H Y 1E i 2R M0/ T 1438
B b g 2 [C P B LPS S5 90 54 it X TRL 5 538 i
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— 2 TR AR, Ao B A R AR ZOKE R O TR
T AT P UL S 1 B IR, TR R i i 8
FEHFR R AKFEAME 538, Reg3A HIFRIKKF TR,
Iz P R 25 R R e 15, B PiAE R
7 FH 1 24 TR G 193697, AN AOBOSCEE SO HLE
S U I AR

L% 3R IE FR G0 RN A% R G0 00 5 05O iF- Pk A ol
A, ABTER Reg3A M vafe THiB (RNA JE [
AR R IE R, #AT REREK, IR R
PE LA K Ak 8] i, 3 3 X6 TR 24 T A A 4 3 B S 56
XA B AT A6 M Y Reg3A B I EAT TN B RL
AR IIPE, 459 W8 Reg3A X8 22 [G fH M iiit
A B AT 0 PRI AR, (X AR 22 TG B T 24 2
A A A R I AN A d, X E 2 T Reg3A A
TE5 TR TEUN B 32 ZLR ARSI C a4l i 3 5 4 TR 20
iR KSR A 45 A PE RN P T s R B R A A
JHLRE JIK SR S A A, FTLAREIR T Reg3A HH S5 H:

e

Reg3A J3 F1EIH A B 5 i P Hh ke % H %L
AR, R 2 7E 18 1 45 5 & (Inflammatory  bowel
disease, IBD)H & 1Y Payer R 4541 4 Rk ikt p
# A MR B E TS, i MyoD8S8 Bl AL/
S sh BRI 58 26, DL Reg3A 20 T NICE M4
b B B A T A D0 3R G0 i T A A A, X
I3 F AN i R 1 S e 348 B o R AT A B P o
YEHL, R TR J5 18 £ RAE RN & . L0
e 5 AR R A B BRI Rk
T VBT R B AT SO Tl G P 1 A A R AR SE
HERR I R0 o A 2 T8 JR g A 5 A LA A
PE B AR A1 1R 20 R 28 B B s 1 1 4 2 sk R P ML
A Rt —

A, [T e 2 1 R 0T 45 e g 1 J e 5
PRRIT AR RET S, 2RI [E A 5 8 X
Jo T A AT B BRI A R KRR . B B 4
()7 TE SR o 18 TR B AR T 55, A TE B Y S
925 IV 25 AT A RCHRAEN o AR AR A S S5 . B AT TH
AL B JERYIETT AT R B KRBT AR IR YT, XY
FEAEWL S B #E BIE T, T ELAK & 7 A ™ %) 48 T T
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2R, DRI T i 1 A A e I IR T T A
TR — B BE RN A IR B8 2R T 7
Fo B HRPRE A TR 8 H T I RIG 7 5AE AE
— L GV [ AR T R R (1) 3 AT X 4% ol [ AT
PP HIRRE, L IIHALIE N AR W BCR AT A 3K
AINPE, (2) = NIR A e & H I R R8P
BFHE NG 25 RGO B AHE— 25 W B A e
BEHE H N T B A SC T RETF 15 i w A e A ) 25 2
AEE, HA 0 EER R AR

2 % X W
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