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W E. AT A I RIK(Mycoplasma genitalium, Mg) GroEL & & #9 B mAuh|, KA RIEF A
W1z & F B A2 Mg GroEL & & 45 M) 4= o) 48 AT TN Fe 5047, M1 32 pET-28a-GroEL T4 M 4:, 1%
A 0.2 mmol/L IPTG # 5 & @& & A, it Ni-T Rk = L (iminodicitic acid, IDA)AE 3 A= 4610 3K 1%
Mg rGroEL & & . 4 REH 2 pg/mL 49 Mg rGroEL & @4k A T AEAZ o Jil &) fo % THP-1 mfie, 1@
it ELISA # 48 fe £ K2 B F IL-1B 4= TNF-a 494%, 158 4 f shib 5 L 048 4a it b
AP KERE T IL-6 494 %, 18 i 40 . %, J& 5 KA Western blotting ML % NF-«xB 1z 5 18 34807 15 L.

s F &9, MgGroEL & & 24 H 543 NRALBRGBMT A L Ea, e TR 24 5844 kDa,
Sd,5 0 5.68, 5T XA CosesHazooN7000525Ss, AFET ) FRKMEE; —RLEM VA -85k Fo LAV A
w4 E; Mg GroEL & @& A 12 4~ B ¥R kot 10 A T ml B4R ki, 5 £ L
JaAk . RFUE AR KT K IR I K IR AR 4 X RAR 4 GroEL & @ & £ F) /R ; Mg rGroEL
& B feF THP-1 4/ NF-xB 13 58 3% 428t IL-1B. IL-6 #= TNF-o 6940k, X4 R K0 Mg
GroEL EABIFHIRRME, HiEFHEEIMEL A KERME, AR AHHE—FHA GroEL & & £
Mg F 69 2 8 B L BRI o2 T 3k i ek,
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Abstract: To preliminarily understand the pathogenic mechanism of Mycoplasma genitalium
(Mg) GroEL protein, we used bioinformatics tools to predict the structure and function of Mg
GroEL protein and then constructed the recombinant plasmid pET-28a-GroEL. The protein
expression was induced by 0.2 mmol/L IPTG, and the expressed protein was purified by
Ni-iminodicitic acid (IDA) column affinity. Tohoku Hospital Pediatrics-1 (THP-1) cells were
exposed to 2 pg/mL Mg rGroEL. The levels of interleukin (IL)-1p and tumor necrosis factor
(TNF)-a in the cell supernatant were measured by ELISA, and that of IL-6 was measured by an
automatic chemiluminescence instrument. The activation of the nuclear factor-kappa B (NF-xB)
signaling pathway was visualized by immunofluorescence and Western blotting. The results
showed that Mg GroEL was a stable hydrophilic protein composed of 543 amino acid residues,
with the relative molecular mass of 58.44 kDa, an isoelectric point of 5.68, and a molecular
formula of C,s65H4300N7000s25Ss. The secondary structure was mainly composed of a-helices
and random coils. Mg GroEL contained 12 B-cell dominant epitopes and 10 T-cell dominant
epitopes. It exhibited high homology with the GroEL proteins from Mycoplasma pneumoniae,
M. agalactiae, M. arthritidis, M. hyopneumoniae, and M. bovis. Mg rGroEL activated the NF-xB
signaling pathway and promoted the secretion of IL-1p, IL-6, and TNF-a in THP-1 cells. These
results suggest that Mg GroEL exhibits substantial antigenicity and possesses the capability of
triggering inflammation in host cells. This study establishes a theoretical basis for future
investigations pertaining to the role and pathogenic mechanisms of Mg GroEL.

Keywords: Mycoplasma genitalium; GroEL protein; prokaryotic expression; bioinformatics;
inflammation

A B % JF AR (Mycoplasma genitalium, Mg)Jg  JEIKE 4 IKIE % (non-gonococcal urethritis, NGU)
FREREN AR, EHITE RIME/NGZE A EE PR A Mg, 25 HAEMF
MR IR, RN R/MUA 580 kb, HXE  WRBE RO R LR BB 1Ok, Mg iRk
BRI BORAT 2 H SV E R g, 1981 4F7E  BE2E T NGU, LHMmmER . R X E
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HR 2R Y A, Mg R 5 £
FRREIE I K e R AP E—E KR, JFHAEES
N 2 4 9% B B 9% 7% (human  immunodeficiency
virus, HIV)FE[Al& Gy, fif HIV &G 35 hinsk & Jie
AR A5 VE B % Bk B 2F A AiE (acquired immune
deficiency syndrome, AIDS)P!, 41 FHF5E ii
7N, Mg BRBGERIEZAE FTT, KAE 2027 4Ei5F)
I R T B R AT ST Mg ROECRHLEE

GroEL HEJE THREENRE, HEE
BT & . A N8R 1 B is DL S e 5 RN R i
ZHE AW P EEREZEERT, A,
GroEL 5 &1/ 225 It A B 22 i B0 70 1 -
fBan, WFF R GroEL & 1 Re e UF 41 i 2B Y B
B, i B R 2R BRI B O B B
GroEL 5 [ 38 i:f {1 i 55 1) 52 i e 1 o 25 1Y)
SR PEDTs ST IR AR RIS 7 S AR (Mycoplasma
gallisepticum, MG)AY GroEL #E 1 7£ S 2 /) Bl
BB, WA S ME EIRN BT GroEL HtiAKF 2%
H v, HOZBUARST 18 £ A R AR R R U

#BEHE, ENIMEAIF RS X Mg GroEL
VIR AR DAY o A PR RZH Aij 38 o B 4
% & B, Mg GroEL 51729 i i ) GroEL
AP EA B Y FIEYE . B, AR5 HR
Y B2F A Mg GroEL HEH U T R4t
W AE Y 2E R AR 43 A B 8 pET-28a-GroEL
A R TR AR, 4ifbf5153)] rGroEL &
5 ) Pl rGroEL # FIX% THP-1 4 AR
fe 1, LU ATR AGESE Mg B B0m LT $2 At s
WeHs, I T R PR R

1A

1.1 ##

pET-28a(+)J5i ki . KA #T 74 (Escherichia coil)
BL21 JEZ A . RAB%EE 2 (kanamycin, Kan)Fll
LB 15323 i HonorGene #£4it; Xba 1 Fil Xho I

http://journals.im.ac.cn/cjben

4 B TaKaRa /N #] ; Protein marker g H Thermo
/NFl; IPTG. Acr, Bis, Tris i H Sigma A F;
SDS W4 Amresco /3] ; Ni-IDA SERIZEATHEIA
H Novagen A w]; ZRH N A Biosharp 2l ;
Triton X-100 g H MP Biomedicals 2\ #] ; NF-xB
p65. p-IxB HiiAWAH Immunoway 7Z3H]; Bay
11-7821 W H APExBIO A w]; ANiEPE IL-1B £
I 7] 60 ) b st DO IE A A R R
TNF-o i &1 F Thermo Fisher 2 7] ; 1L-6 iR
I A 3657 B L 2L IRy A FR 2 W)
1.2 FHiE
1.2.1 Mg GroEL EHMEMEEZE RN

FIHI NCBI #4522 H 46 2% 31 1) Mg GroEL
E NIRRT Y, XA T 25
ZERER . (FSRR . EKME . /SRS T
B MM R T B A, R o B Ak
PR 1; #al MEGA-X 87 2 E 74 H
XTI AR A R GRS
1.2.2 JB#%FRIEEFH A pET-28a-GroEL By

B JeX% Mg GroEL %5 [ 423 K 351l (GenBank
BT 8828257 TG B T b1k A A
ZZ4Et HonorGene 2\ m 473 & B I #) 2
pET-28a(+) 5 4% FRIB A H 14 F 47 1 B 20 o
2& Xba I Fl Xho T WU % 5 I 4700 5 B ik
5 UE B ) Y 5 41 5Ok 4 44 O pET-28a-GroEL .
1.2.3 Mg rGroEL EERFRIEHEUFNLERE

4 pET-28a-GroEL Jit ki ¥4/t % E. coli BL21
JEAZ AL, PRECR SR PE A 2 3 mL &
A Kan [ LB (35, 37 °CHRG 557,
F4% 1:100 1Y LGP RN 2] LB Bialrh, 2
P % ODgoo N 0.6-0.8. HIAZYEH 0.2 mmol/L
[ 5 N 2 - B-D- Bt A 2 FLAE  (isopropyl-B-D-
thiogalactoside, IPTG), 37 °CHk#% 4 h; B
2225 W A RE R 25 s, A0 BIBC IR S UUER
A EREE v R, 12% B SEaR AR M-SR
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x1 EYVEEFSWRH

Table 1 Bioinformatics analysis software

Software name Website

Forecasting purpose

ProtParam
TMHMM Server

https://web.expasy.org/protparam/

http://www.cbs.dtu.dk/servicess TMHMM/

Physicochemical properties of protein

Transmembrane domain

SignalP-5.0 Server http://www.cbs.dtu.dk/services/SignalP Signal peptide
ProtScale https://web.expasy.org/protscale/ Hydrophilic

SOPMA https://npsa-prabi.ibep.fi/cgi-bin/secpred_sopma.pl Secondary structure
SWISS-MODEL https://swissmodel.expasy.org Third structure

IEDB http://www.iedb.org/ B cell epitope antigen
ABCpred https://webs.iiitd.edu.in/raghava/abcpred/ABC _submission.html

SYFPEITHI
VaxilJen2.0

http://www.syfpeithi.de/bin/MHCServer.dll/EpitopePrediction.htm
http://www.ddg-pharmfac.net/vaxijen/VaxiJen/VaxiJen.html

T cell epitope antigen

Protective antigen prediction

Pk i € 2 (sodium  dodecyl sulfate-polyacrylamide
gel electrophoresis, SDS-PAGE)H, Ik 17 % 78 5
H W% Ni-IDA HEMaibikis 2 mg 1)
Mg rGroEL 2, i ZH R K B LBRNF XK.
1.2.4 ELISAFI2 B LFELZA UGN E
BRRERFHESE

o N ERAZ 4 I 11 11955 24 Jif (Tohoku Hospital
Pediatrics-1, THP-1)EF 12 fLARNIFHEE A
HY 41 %5 B o A F R B A 2 pg/mL ) Mg rGroEL
M THP-1 410, 100 ng/mL LPS 1E A FH
PEXFHR, 37 °CHEH 24 h )5, WCAELNM I .
{1 F ELISA 377 & AR IL-1B 1 TNF-o FVR
BABRAE UL B 7. IL-6 (T %4 A
ki kAN Caris200 BEFTIN &N,
125 #MAGREZRRAFEEN p6s LENZ

FHl Mg rGroEL %5 [1%13 THP-1 40/t 6 h,
PBS PRI 3 K, 4%Z R B IREE 1 h,
0.3% Triton X-100 iEE 10 min, 1640 5241537
X 37 °CHEH] 1 h, A NF-kB p65 —¥i 4 °CokAf
SRR, IMAABN 25—t 37 °CHFF 1 h,
TN A DAPL B2 VR, (i FHZOBE &
1B MEE NF-xB p65 7 KA 5 A i 1),
1.2.6 Western blotting #&:0 IxB & 1t

% Mg rGroEL & 1/l A %] THP-1 4 i+,

&: 010-64807509

A3 5/ 15 min, 30 min. 1 h. 2 h J5 US40
A AN, VK E2MRANIE 1 h 5 4REUE
I, BCAMPEHRFWE, 100 °C3& ¥ 10 min
A L 12% SDS-PAGE HEL UK # E FIFE ENE NC
b, 5% BB 2R W a iR AR KRB A 1.5 h, DA3T IkB
(1:1 000 LLBIFEBEPLIA I —PL, 4 CREIKEET
B, 1:5 000 MR =40, EWPEIRME 1 h,
DRSS 1B WALk .
1.2.7 HRitFESH

A S5 i A 84 39 B GraphPad Prism
8.0 FAFHAT /T, B s 43 b LA S +An v
ZE(RES) RN o KPS AEAS t 4G 36 X6 T 154
WA TSE 400 . P<0.05 WA Ny B Siit2#

=7\
=

2 BRS04

2.1 MgGroEL EHXEMEEFNMER
2.1.1  FRAL4EE

) FHTE £ 852 ProtParam il il Mg GroEL &
R EAb P, 455 BRI R — R R YE R
1, 543 DRI . Forbay £ g i 2
SRR FL (R A E R EIR) 75 4>, 7 IE HLfar
M2 FERR IR AR A 2R 71 1. &
Z R (10.1%), HIK NAHEBR9.2%)F
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T2 2(9.0%) (% 2). GroEL 2K [ AN} 43 i
y 58.44 kDa, 733K CrsesHaz00N7000525Ss,
SEHL R 5.68, ANRESRECY 27.24; JREEMETR
Bl 10595, FOKMERFEE-0.169, #W]
GroEL #H & — g K HEH .
2.1.2 FKMY. BELEHEESKETUN

i F ProtScale 3443 #1 Mg GroEL %5 [1%%
A F IR 7 A B 2 (5 K, W45 SR BN
E434 SRk PEfRss , ME-2.8005 A163 Bk
fk, JMEN 2.233;5 FRARMEEIERR> 5K M
FHIR(E 1), 5 Lk ProtParam # A PEAL — 2L,
B Mg GroEL & 12 —Flh K EE .

2 GroEL EEMEEBLAK
Table 2 Amino acid composition of GroEL protein

Amino Number Frequencies | Amino Number Frequencies
acids (%) acids (%)
Ala 49 9.0 Lys 55 10.1
Arg 16 2.9 Met 6 1.1
Asn 37 6.8 Phe 8 1.5
Asp 25 4.6 Pro 12 2.2
Cys 2 0.4 Ser 30 5.5
Gln 15 2.8 Thr 40 7.4
Glu 50 9.2 Trp 0 0.0
Gly 41 7.6 Tyr 9 1.7
His 1 0.2 Val 47 8.7
Ile 53 9.8 Pyl 0 0.0
Leu 47 8.7 Sec 0 0.0
| p— Hydropath/Kyte & doolittle
2. "
l [ | I ‘ |‘ | i‘
| | i | | [
‘ [l {)
x Fl' | " A )” Mo Al
= \ Ol T A ﬁ Wiy |
a [T \ \ I i T i
M
-2 |‘ N\
{ I . |
3 1 L 1 | 1 i‘ 1 ‘
0 100 200 300 400 500

Position

1 Mg GroEL BB FE KA
Figure 1 Hydrophilic analysis of Mg GroEL protein.
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3 ] TMHMM Server 7EEAF 701, 45
78 Mg GroEL £ [ 5 AR e £y 0, T H:
5 R LR BN 0.053 09 (>18 Foi 1] Al Jy 5 i
E), RZEALEREWE, A& TR
FEH (K 2A). SignalP-5.0 Server 7EZ&HA4 Fii
GroEL HEMFS Ak, HAFTE(F 5 KAy AT aePE#E
T 0.013, THEE SIS F BRI AT BRI 0.987
(¥ 2B). AT LUHEN Mg GroEL & AN FTE
F5 BRBTYI 88, R )8 TR A M .
2.1.3 ZREMI=REH IR

FIF SOPMA {47 #r Mg GroEL Z SR
FE3, 458K, GroEL & 1A o-12iE 302 4,
Feilsh 55.62%; B EES 434, 15 7.92%; SEK
WA 63 4>, 5 11.60%; JCHLIIE A 135 14,
7 24.86% (B 3A). FIHTEL A Swiss-Model
Tl Mg GroEL £ 1) = HEASHIRAY, 4 Japfsd
RS GMQE #7700 0.9, 27 firfg A 1Y
i U (11 3B).

214 ZFIILEF DR BAGZHLHEE

AW 5% F]F NCBI 7£4k Blastp X} Mg GroEL
HRE T8 HeX IS & 81, Mg GroEL 4 11 5 i
R 3 AR (Mycoplasmoides pneumoniae, Mp) . G
37 R (Mycoplasmopsis agalactiae, MA)., 5%
45 % 3 5L (Mycoplasma arthritidis, Mar) . J& i %
7 JFAA (Mycoplasma hyopneumoniae, Mhp) #1457
J5AA (Mycoplasmopsis bovis)f*) GroEL £ [ = &[]
VR, AR5 85.08% . 86.24%. 85.95%.,
89.40%H1 87.04%, WAL, it MEGA H 4%}
5 Mg GroEL 4 [ [R] P 1 55 i 1) 10 Fof S J A4 1)
GroEL [, RHARIL LA E RSN . H
Kl 4 A[H1, Mg GroEL Z5(5 Mp. MA ., Mar,
Mhp il M. bovis 5%k 56 R il .

2.1.5 B4R FRA M

FIFHAE L IEDB %} Mg GroEL 1Y B

Y HIHT IR RO T I , 2EA55 24 4~ B AU,
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A 12
1.0+
E‘ 0.8 —— Transmembrane
i) | Inside
=98 Outside
£ 04r
0.2
0.0 : : ‘ - -
0 100 200 300 400 500
Position
B
SP (Sec/SPI) —
08l TAT (Tat/SPI) --
LIPO (Sec/SPII)
z CS
= Other
g 04l
g
~
0.0
0 20 40 60

Protein sequence

2 Mg GroEL EHEREEMIE(A)S 15 S KA M (B)

Figure 2 Transmembrane structure (A) and signalpeptide prediction (B) of Mg GroEL protein. SP (Sec/SPI):
Secretory signal peptide; TAT (Tat/SPI): Twin-arginine translocation signal peptide; LIPO (Sec/SPII):
Lipoprotein signal peptide; CS: Signal peptide cleavage site. Other indicates no signal peptide at all.

3 Mg GroEL B ZREM(A)FI=ZRLEEH(B) TN
Figure 3 Secondary structure (A) and third structure (B) prediction of Mg GroEL protein.
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80 * 100 * 120

A # 20 * 40 A 60
Mg : MAKELIFGKDARTRLLOGINKIANAVKVTVGPKGONVILERKGAR
Mp : MAKELVFGKNARNKLLAGINKLADAVKATVGPKGGNVILGRI
MA § ===mmeemmccmm e m oo KVTVGPKGCNVILGRI

Mhp:; ——— e e e e GR

Mhp
M. bovis

420 o 440 * * 480
GIIAGGGVGLLNASCVLTNSKLKERYENETSVENIKEILLGFEIVORKSLEAPARQIIQONSGVDPVRILSELR :
GIISGGGIALLI LNDSKLADKYKAETSAENLRKEILVGYEIVRESLEAPVRQITENSGVNPVEVFAELR : 4
GIISGGGIALLNY LNDSKLADKYKAETSAENLKEILVGYEIVRKSLEAPVROITENSGVNPVKVFAELR :
VIISGGGIALLNY LNDSRLADKYKAETSAENLREILVGYEIVRKSLEAPVRQIIENSGVNPVEVEAELR : 43

500 £ 520

Mp : SEADGVCEDAETEKRKVDOMIRSGIIDDTRVTRTALEKAASVASSLITTSVAL
MA : SEADGVGFDAETRREVDMIRSGIIDPTEVTETAL
Mar : SEADGVGEDAETKKEVDMIRSGIIDPTRVTETALEKAASVG

Mhp | == =—mmcr—— e e e e e S e e e s e e e
M. BOVIS 1 == e e e e e e e e e e e e

B 51| Mycoplasmopsis agalactiae

4 Mg 5HMZFIR GroEL EH M EF 5 LL3F (A)FI R G L H(B)
Figure 4 Multiple sequence alignment (A) and phylogenetic tree (B) of Mg with other Mycoplasma GroEL

proteins.

HoA 4 B R (amino acids, aa) M >10 194 8 1, 0.85 BEIEE 101, 40518 93108 aa . 124-139 aa .
39N 131-145 aa, 224-233 aa, 239-256 aa, 200-215 aa. 244-259 aa, 253-268 aa, 290-305 aa.
275-286 aa,299-317 aa, 322-346 aa, 348371 aa,  349-364 aa,462-477 aa, 499414 aa, 526-541 aa.
428-444 aa. A ABCpred 8% GroEL #EF1 ¥ UH RN BRI — L HEL AT VaxiJen2.0
1) B AP ER AT 0 AT 00, BI(E R BN 0.51,  UEATIREAL, RS R BoRTIN A B bk
MG F] 57 4~ B giffiRfr, Ho iRt MEESAE 7 AR5 AN EE 3).

http://journals.im.ac.cn/cjben
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% 3 Mg GroEL EH B AR AL
Table 3 Prediction of Mg GroEL protein B cell

% 4 SYFPEITHI 7l Th 48RRI CTL 4H
R AL

epitope Table 4 Th cell epitope and CTL cell epitope predicted

Method  Peptide fragment Position by SYFPEITHI

IEDB Name Peptide fragment Starting Score
EKYSKKINTNEEIEQ 131-145 position
VENGNPLLIVAPDFAEEV 239-256 HLA-DRB1*0401
KCNEYGERQKAA 275-286 VISVAAVSTNDIAGD 72 26
YNNEINSGFKDVTVDNLGD 299-317 TNDIAGDGTTTATIL 80 26
QIAKEKTTVIGGKGNKDKIKKHVEL 322-346 KLRIEDALNSTKAAV 391 26
NGRLKQTTDKYDSDLIKERIAYLS  348-371 KERYENETSVENIKE 430 28
KLKERYENETSVENIKE 428-444 VKILSELKNEKTGVG 472 26

ABCpred HLA-A*0201
PYMVSDQEKMEVVLEQ 200-215 NIGAKVISV 67 25
PLLIVAPDFAEEVVTT 244-259 DLAISSGTL 289 23
LAISSGTLAYNNEINS 290-305 ELAQKELKL 384 23
GRLKQTTDKYDSDLIK 349-364 NAGGGVGL 409 29
TNVAVYDVKERKDNSF 526-541 IAGGGVGLL 410 24

206 T KRR — e

WL 7R AR F SYFPEITHI Tl , deR45 1
J:[H HLA-DRB1*0401 Fiill Th 40 fa i 5384,
RAAEBKEN 15 4, BEKERN 25, M5k
E HLA-A*0201 S50 FER T CTL 4 b ik
B, BRRKIE N 94, HEBEN 23, 4558
LG BE H GroEL 2 1 A9 Th 4 e BT 47 124>
CTL #MbrIEmEnr 19 4~ HHMH A T 40
T FHLELR IR VaxiJen2.0 X Hp BMEEA T
PEAL , B2 HLA-DRB1*0401 (%) Th 20 i)
PR AT HLA-A*0201 () CTL AL b
MR 54~k 4).

2.2 EEYILEE pET-28a-GroEL = 4H i
¥4 Mg-GroEL %t [H F B by i &
PET-28a(+) i Rk ARG RS L ks . AT
i) pET-28a-GroEL 41 Jiv 4 F] Xba I F1 Xho I i
TIAEFYT, HUkEs R 5T Mg GroEL FrBeR/)N
1 700 bp FHFF(E 5)o KRz BoRi b r ri e, st
5 NCBI | Mg GroEL #% %4 100%
—%, %] pET-28a-GroEL & 41 i ki # 2 21 .

&: 010-64807509

4 000

2000
1500

5 EHRRBEYIE PCR =¥ RIXD
Figure 5 Electrophoretic analysis of PCR products
after restriction of recombinant plasmid. Lane 1:
pET-28a-MG-GroEL plasmid; Lane 2: pET-28a-
MG-GroEL plasmid digested by Xba I and Xho I
enzyme; Lane M: DNA marker. Arrows indicate the
recombinant target gene.

2.3 Mg rGroEL B MFTIEFAL 1L

H 2 0.2 mmol/L IPTG S5 , B0 Ik
DUUE, B PR REAL B, B0 J5 43 ) b TR
MUCTEMA FAEGE . 3R EE R 1T 12%
SDS-PAGE 43#7 J¢ % Sl s ik de i it , 2521

B<: cjb@im.ac.cn
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B IPTG S5 LS Bigd, e
TR/ 58 kDa Abw] UL i 4571 (K 6A),
FFE T KN o B 28 75 P e 50 S IR 1Y

2.4 Mg rGroEL EB# THP-1 AR
4 A R F B9 4G
Mg rGroEL Z& (4 4il# THP-1 414 24 h J5,

WS b3 W, Aor i 240 Jfa Xl IL- 1B \IL-6 F1 TNF-o
FRIRK . SR ER, 4 Mg rGroEL &5 FHI4
JE ) THP-1 400 B3+ IL-1B8. IL-6 1 TNF-a.
B3 IR G R A I 25 T 5 (P<0.05) (] 7A-7C),

¥4 Ni-IDA HEM4if s, #17 12%
SDS-PAGE BEfHL UK 30T, AI WLER—HL IR 4577
alifiE>85%. FMC RS 4i{br) Mg GroEL H4H
(B 6B),

kDa
180

100
70

55
40

35

25

15

10

Ee EHEEZEEBFSREASHL®B)

Figure 6 Induced expression and purification of recombinant protein. A: Induced expression of recombinant
protein. Lane M: Protein molecular mass standard; Lane 1: pET28a induced (no-load); Lane 2: Uninduced;
Lane 3: Induced; Lane 4: Supernatant after induced crushing; Lane 5: Precipitation after induced crushing. B:
Purification of recombinant protein. Lane M: Protein molecular mass standard; Lane 1: Crushed sample;
Lane 2: Elution; Lane 3 and 4: Imidazole elution. Arrows indicate the recombinant target proteins.

A== & =

Control  GroEL LPS

L

Control GroEL  LPS

0 Control  GroEL LPS
B 7 Mg rGroEL EH R THP-1 fiff5 IL-1p (A). IL-6 (B)F1 TNF-a (C)7KFZE 1k

Figure 7 Changes of IL-1B (A), IL-6 (B) and TNF-a (C) levels in THP-1 cells stimulated by Mg rGroEL
protein. The data were presented by X =S. P values were determined by t-test. *: P<(.05.

http://journals.im.ac.cn/cjben
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Figure 8 Nuclear translocation of p65 (A) and
phosphorylation of IkB (B) after stimulation of
THP-1 cells by GroEL protein. Bar=50 pm.
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A Nuclear p65
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(D) 53 i 7K - BY 22 i

Figure 9 Effect of Bay 11-7821 on Mg rGroEL protein-induced p65 nuclear translocation (A) and IL-1 (B),
IL-6 (C) and TNF-a (D) secretion levels in THP-1 cells. Bar=50 um. The data were presented by X =S. P values
were determined by t-test. *: P<0.05 vs. control; #: P<0.05 vs. GroEL.
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