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Expression, purification and activity assay of human IL-37b in E. coli
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[ Abstract] Objective To investigate the expression of recombinant IL-37b protein and removal of the endotoxin,
and identify its biological activity. Methods  The prokaryotic expression vector pE£T28/1L.-37b was constructed and to
transform Escherichia coli (E. coli) Rosetta. Afier induction with IPTG, the recombinant protein was purified through Ni** -
NTA gel column and identified by SDS-PAGE and Coomassie brilliant blue staining. Then, the endotoxin protein was
removed and was treated with LPS-stimulated RAW 264. 7 cells. The culture supernatant was collected. The expression of
IL-6 was detected by ELISA and the biological activity of the protein was identified. Results The recombinant IL-37b with
high purity was expressed and the endotoxin produced by prokaryotic expression was reduced, and it was identified to have
good biological activity. Conclusions In this study a recombinant IL-37b protein with high biological activity is
successfully obtained.
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FP AU AE N S A — BOAl S e 81, L AR e — A
caspase-1 YIEIN7 &5 IL-37b AR T4 caspase-1 Y]
FE T R B TR A A ARk
KREWFFEEIESE IL-37h BA APl 1k, L ae gk
DR &AM ] PR 400 1 22 Fof G 2 40 D A8 S AT S, ik
71T R 1A SR8 IV 2, TL-37h X IR A5 5 1
LA SRR BN A5 22 T S RE R R RE
W RHEHTRAEI

FHT, [EAM 2 A R i AR 1IL-37b &, B0 4%
PR B 5 R L B D AN S i 5 AR B
B BRAEREFERY BOR T BeoR i 3R35 IL-37b dHH,
FEXPHAEY G EAT T %, gt — ST IL-
37b FEAHIEIAE PSR PRI BLAI AL T 26 1F

1 #8Fns %

L1 ##

A K IL-37b 4kt X 3 ] (1) iR pGEM-T-
IL-37h DA 335 s A by A S2 86 25 f A7, R I AT T
DH5o 1 H RARAY) A7), Taq RA M BRI
fiff .\pET28a( + ) H ki S5 [ Takara 23 ], FURL 2 HL
W &M A Qiagen 2 A, Ni*"-NTA #t W A
Novagen 23w, B Hr 4 Wb 5t A 52 ¥ A9 4 Al IR
2 \Tris-Cl, NaH, PO, %5 5 3 52 il 3 Ak 27 1550 1 F
Amresco 23 ), B 2R 25 B ARG I 32050 6 0 [ 4 3
FiitE W) m) IL-37 HUAIA FI Abcam 22 7], HRP ARic
AL E LA 1gG W B TP A2 S AE WA Rl RAW
264. 7 AN 1 Hp I B oA R e RE A s 2 WS
LPS ( Lipopolysaccharide ) 4 F Sigma 72 7], ELISA i
&M A R&D 227,96 FLAFFRHR G H COSTAR 24
H WYL H 4> F 12 marker 5 BCA 5 e & A6 )
G A Thermo AW, 514)& WK 55 th e i 5E
B (i) A EIRAE DNA FFF0 5 IR 55 fh bt 367

AL
1.2 FFik
1.2.1  TL-37b FE ) 5e b5 3k 2 A ) 44

IL-37b FEPIRAR K A A 256 % 1l 5 1 & 1L-37h
S G i X 3 R AG J5ORL pGEM-T-TL-37b,, LA 5 A
pGEM-T-IL-37b J#iHz , il & PCR AR X} IL-37b 4w
XL PATY . EUF519) F1:5° -GGAATTCCA
TATGTCCTTTGTGGGGGAGAAC-3” ( FRIZ A Nde 1
fE ) 7 25 ); TSI F2.5° -CGGAATTCCTA
ATCGCTGACCTCACTGGGGCTC-3" ( FRIZ M EcoR
1BV ) . PCR N 25 4. 94°C 3 min; 94°C

30 5,58°C 30 s,72°C 30 s; ¥4 30 MEHF,72°C 1T
15 min, SR HIZEARHEBEIE HEL UK 4 5E PCR 779, JF
PEATRE IR, W AR 14 1) H I SE IR B, T i 42
Fg kg, BRI N YIEG EcoR 1 F1 Nde 1 43
ST H B EER Y PCR 729 5 R IA 2 A pET28a( +)
PEATRUBEYT , P UCHE AT B0 B W 56 e P, K, o e [l
WAL IS BT 7= 4, T 3 I 4, i R A
Ak, BT WAL K AT I DHS o, B 100 pl
AL SR AT T HA RIRE R YU LB A,
TI37TCHFHPEEESR, KH, PREEEHET
PCR., 38 13 B IR W B FC F Dk 68 45 SR I, e P e
HEAT DNA U7 %5, K 1L-37b S8 B BEE & IE
A A, PH SR R A 44 4 pET28/1137h,,
1.2.2 HAHEHMFRL S8k

WAL T 2 TOkE pET28/1L-37h #E A K i #F 1 &
ARG RIS A T HA RIBE =Pk
LB “F-#i b, T 37°CH FRpi b8 B 8l i, IkH,
PRIBCAN ISR 2 3 ~4 mL LB WA 1A B 35 5L
o BT R SR . KRR SR IR L 1: 500 RFR
LLEFP 2 2 LB iR 7 5L b | 647 37°C,200 1/
min YREE]GFE | BERR— BT ()R B ODgoo fH . 55
FEBR MW OD g [HILF 0.5 ~0.6 I, JIIA LW SE 1
mmol/L [ IPTG 5 AR ILHE 1T, 4k 2% 37°C IR 4%
i3k, BEg% 16 ~18 h J5, L 4°C ,4000 r/min 2145
330 min, WERARTIIE, H PBS HEDLE, &
FERE 12000 v/min PRI ES L 20 min, 4351 B &
247 W S UTTESEAT SDS-PAGE HLIK, 73 #T
HEEM RS ks 5 s 40 g 2
PR L R TE T AT AN IR T A AR AR A Y
gty , R E A 1L-37h HA R M R0 A 1o AR P A
KIEA, HFUET R HEAE RS, MR
SEHRIIA R ARIN 1 LR, B0 I A R AR
W HpiyE i alifk, EA 1L37b EHWA 6 1
His b4, R FH Ni** -NTA BER AT AR PE 500 T 125
RUZMralife, 28 P45 & 2% s A 8 mol/L JRE 0. 1
mol/L NaH, PO, ,0. 01 mol/L Tris-Cl,pH 8. 0; 25 4%
Ve Mk 8 mol/L JKRZ ,0. 1 mol/L NaH, PO, ,0. 01
mol/L Tris-Cl, pH 6. 3 ; 28 P8 i 2% v ¥ K 8 mol/L
JRZ,0.1 mol/L NaH,PO,,0.01 mol/L Tris-Cl, pH
4. 5; R BRHE Merck 19 His Tag £ A 4lifb ¥ 4E F
MEAT, Sl fe5e e, it PBS X418 H T8
Brigte  BR EH P RIRER , T 4CHIEEN 24 h, &2
~3 h HH—YGENT
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1.2.3 SDS-PAGE FE¥kK 5 Western blot

Beii 12 ~ 15% W53 B, B 2liAb 28 ok 7 ol
SRV W EAT SDS-PAGE HL K . HEVK S R,
FH% B H 52 0 6 A Ok B % 8, 2 g ] d 0R 4% 3
marker 58 (157 5, F QR G (0 G 1 B 4R T
W, T2 A AT SR AR . O3 AR — Ui
HEATHG IR K 8 A5y B % 2 PVDF 8 1, FH 5% it
e £ AT, 4% 1: 1000 B HL A TL-37 $ifk 4 C o
B, H 0. 1% [ PBST PelE LBrAEFE TP
2545, A 1:5000 Fi B A9 HRP A5 19 1 SEHi
IgG , VRS I S S, LI B 1 2%t
1.2.4 EKBEAEANGRITEENGEREE =

i &M E YN TR SRR & S N R
DN, 30 Aok G 5 TR o ke B 2 E 2L AR IV T P 9 oY
BRI AN SR RO NEERER R,

EERNFERFH T E AW pH £ 6.0 ~9.0
Z[8], IR B S BRACR . e 3 ~4 154
AR A 22 h I 5 A A v 8 PN B 28 W R I, 45
Hl AR 0. 25 mL/min , B (R4 2 N TCHR ; Fifi 5
3 ~ 4 AR R A T 2 o T AR T T 4 S
0.5 mL/min; FFUGEBRINFER, INAKE &, T 8042 1l
£ 0. 25 mL/min , FHICHFEHRCE AR T W A T
SR E AT EE M4 CRAE,

FHRT & v 1) T8 IR K i A8 TV 40 s ot
¥ (limulus amebocyte lysate , LAL) #6085 [ 1% 7
INTER & i, 1% 1:50 ~ 1: 3200 BRJE BB 4155
FHRE S 20 3K 0. 1 mL A9 LAL &5 RAR LAY 2
FIRESIRA),37TCIEE 1 h, W% LAL 5&E AR &
BEE BRCIR Y T, % RE SRR RS BT B =
Horw A H A EA A R WUHZKR v XA o g
T A IR BN R,
1.2.5 HAEAEYFIEER S E

K H0.05 ~200 ng/mL AS[w] e BE A6 3 i B 21 2K
HAS5&HPE | wg/mL LPS £ [FEMEH T RAW 264. 7
ML, 37°C IR AR 24 h e, WeSE R IR B
ELISA JriERi i 1L-6 &k, H|INT,
PERT 1 d 7F 96 FLik D Aupiiiiyiik, =l i, &k
H3 2 HW, FH 0.05% ) PBST Y% 3 W&, H 1%
BSA F{EA 1 h, FFEEIHWR, PEJE A UCEE
A BE SR LT AR S SR B AT AR IR 2
h, FFEIEE, VR INAKI BT, i3 2 h,
FEEIHW, VEBIE A HRP, 6 2 IE W F 20 min,
FERIHWR, VeV 3 U, IMAFRAAFRLE 1: R A 1 6

WAWS B, HOCHER 10 ~20 min, Bl 5 INAZ
IR LR W R Y, 3 BRI 450 nm K
Ah1R) OD fA, $2 /8 OD fH 2 il br i i £k, I 3 H oy
VAR o IL-6 ikt

2 &R

2.1 REHEMHESEE

PCR #8471 1E 500 bp Zidi i — 5454 i
SEIRAG H AL ZAT a1 IR BORLZE EcoR
Nde I XUEEVI 5 , 76 500 bp ZA A b BA — &5 HEY
FER/INHAS B9 2547, DNA U345 5 5 BLAST 43
Prizs PCR 93 19 i BGOSR SE 8748 ; M 1 2 5K
JA pET28/1L-37b, i :f T 7% PCR %55 PH PR 5 b,
P88 B3 KR BERRELE 500 bp 4b , (145 0] 45 51
AR XS BAPE ERE AT DNA WU, 4528 R 1L-37D
LR F BEIE B dif AR 3K pET28a( + ) BokiH , Bl
IR, mTik— T HWEA NS TR,

Marker 1 2
bp

1000
750

500
250
100

121 1L-37b FEE 19 PCR /4 ;2 . pET28a/1L-37b
FRiZE Nde 1/EcoR 1 WY 45 5
1 HURBEEI KA PCR SHEEY)™Y)
Note. 1: PCR Results of IL-37b gene;
2. Result of pET28/1L-37b by Nde I/EcoR T digestion.
Fig.1 Identification of PCR and dual-enzyme digestion

products by agarose gel electrophoresis

2.2 BEAEANREEEE

SDS-PAGE HLyk &5 & 2 fiis , 4 1PTG 55
J& , RIRAE 25 kDa 247 b5 — 45 S AT & 19
FIRIMEMEEE 454, 5 AU AR AR X 2 A
6 siAbfE A R — 2% H Y 2571 0 oK DL At
5717 ; Western Blot 455 B /R /5 73R IA M F 4] 1L-37b
REA 5 AHNL (1Y TL-37 Uik ;= A ke Sk 4 &, oAk
BLEH, R/NAF D) MR 4 PTG 5 5 10 B i 4
=W ) Western Blot 25 5 U A AN 1) 557 . &2
RN 1 L KT b 15 3208 0 TR AR DT TE Hh L gl Ak A5
FN2y 40 mg ZEAT Y E L 1L-37b 1A,
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«10° Marker 1 2 3 4 5 6

100
70
55
40
35
25

T 1R PTG 5 I BRI ;2 . 28 PTG 5 5 10 i A4
W33 : 248 IPTG J5 I AR R UIE ;4 - 8L )5 1Y IL-37b;5 . 5K
2 IPTG i I IR ER 1119 Western blot 528 ;6 T 41 1L-37b 1
Western blot 453

2 IL-37b ZlifLH SDS-PAGE 43#T1 5 Western blot %3
Note. 1: Total cell lysates before IPTG induction; 2: Total cell
lysates after IPTG induction; 3. IPTG-induced cell lysate
precipitation ; 4 ; Purified IL-37b protein; 5: Western blot analysis of
bacterial proteins before IPTG induction; 6: Western blot for
recombinant IL-37b protein.

Fig.2 SDS-PAGE and Western blot
analysis of the purified IL-37b

2.3 EREAEANSEHLEENSEREE
P EE AR 7
&P LAL B9 R E0E 4 0.25 EU/mL, HHE AR,
WRER TR =0.25 x PR BRI E, &
ARIAEGNEER G EY 1L-37b N ERERE
TR RAITE 0. 04 ~0. 07 EU/pg JEFEN, (W 1)

R1 FEHIL3ITb PHINBERREE

Tab.1 The amount of endotoxin remaining in the
recombinant IL-37b

# 4 IL-37b FE
AR A B
Dilution ratio of 1:50 1:100 1:200 1:400 1:800 1:1600

recombinant
IL-37b samples

FEmm RS
Sample state
WEER & it

(EU/mL) Content
of bacterial

12.5 25 50 100 200 400

endotoxin
TE: +7 RERBER -7 R OREER
Note. “ + " :The sample solidified;“ — " ; The sample was not solidified.
2.4 EAEHEMFERUENETE
F RAW 264. 7 AR I H 24 1L-37b X LPS

WIHIER, Qi 3 TR B4 TL-37h 7E 0. 05 ~
200 ng/mL W REALHNE] LPS 5 LAY IL-6 B3
ik HEEMREELE 10 ~200 ng/mL B 5 LPS X IE 4
AH 2 5 0 2, R LU Ay =05 R 235 1) IL-37h
HA BRI FE e,

1200

IL-6(pg/mL)

BN R-6IKE (pg/mL)

IL37b - - 005 0.1 10 50 100 200
(ng/mL)
15 LPS XM AR L, *P < 0.05; ™ P < 0.01,
B3 IL-37b X LPS #ili# RAW264. 7 40/ 1L-6
FIB Y
Note. Compared with the LPS control group, * P < 0.05; P < 0.0L.
Fig.3 Effect of IL-37b on 1L-6 production on LPS
stimulated RAW 264. 7 cells

3 it

AR S IG3E B JF A 5 1 K R AR A TR R
T 1L-37b F 1, B 5 52 Pl H AR &2 A ) 2 1
P, SDS-PAGE HLUKZ5 R /s 2 A8 PR 4l AL 1) 1L-37h
HR AR TE A 24 B (1 457 ; Western blot 25 5 g /n 5
20 1L-37b RENS 5 AH I 1Y TL-37 Uik s A b k45
A HAAF I, K/NIER, 5 SCEkR S AR
TIERA 38 5 A S0 14 2l Ak 7 U RB S DB | K o b A5 )
4l R R Y 1L-37h,

LPS RE 2= I RESN R Z N RIEZ
Wi TEAN TR BE T~ 40 i 2 B 3K )5 Be i, LPS M ke
E T i, BB A% 5| A & I U0 B B A | P 7 R AR
FLARREAR T S 3 e PR T Bk bR T 4
IL-37b FEE Y RER A N2 BRI T IL-37b 7E A
VEIRIT 5% s Th e iy i A8 b Xt 40 il AL = A 1 7
RIVE AT, s N T 07 At S 36 BF 5 B 7= A=
FIRZE

NP JRTEERYL LA K TL-1 ' TNF-o 540 i R 134
AR EH 4 M 7 4 1L-6, 1L-6 REAS Il 2 5 fis
SN ARG 58 43 A T8 s L D) RE  anifs R Thl7
Y51k B AEMIHTIARZRIB AT B R AE RN A bR
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BHAME T2 —" ) AR i@t ELISA J7ik
K RAW 264. 7 41 il 11-6 E@%%LE, DL I A
HYLE X 5 Pk 40 i I B9 4 E L, RAW
264. 7 4HHEFR /N FORIE B B AX B A, 3 B AR
K TL-37 6 T X SE g iy 75 SR 4L 1L-37b
7£ 0. 05 ~200 ng/mlL B REFEA [RI AR BE LA LPS
PG R TL-6 B8 ; HEAWRELE 10 ng/mL
if, H TL-6 A& 5 LPS X IR AH H Al A7 AE 3%
225t AEMAFIARY IL-37b Zaifk ) B4 R A9

HET, i ik 10-37 | e 0, iis &
B AR A 2T, R S e S g0 v 4
Xt RRSRAE R, AR SCIS AR A T Al AR N E
R o R& RIFAY =R IL37b, B4 E
2P IL-37b 76 N 2545 Py s vh & 72 i HIL
PR,
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