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[ E] B98N Toll B2 4(Toll-like receptor 4, TLRA)HIMAES  T4EFRIAEAR, 7E 293Free style ZNffI 53T
alifk, T A FHURR Y ET T T3 B 19 3 4 A TEHT A TLR4 HUMR T 28 K gnfi e 4 Ho Bl e e 2 B ik
A pFUSE-CHIg-hG1 Hl pFUSE-CLIg-hl H JE4E L 2 293Free style 4HfiL, 26357740 protein A SERUZHTEEAIAL W FHBEEX 0y
BHI 2 12 (enzyme-linked immunosorbent assay, ELISA) \Western blot S8 SITHE BT Z3HT B 2R 00 R D (AR 1) e 2 ek | O
KMZAT AT N BAAZ AR M0k 8 THP1 20 g BRAE R 1 (tumor necrosis factor, TNF)—o FIK 520, 4558 . 4 ARSI
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Preparation and identification of characteristics of a full human anti-TLR4 IgG
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[Abstract] Objective:To construct a full human anti-toll-like receptor 4(TLR4)IgG expression vector,and to express and purify it
in 293 free style cells,as well as analyze the biological activity of anti-TLR4 antibody. Methods:We designed a primer for amplify
mAb variable region. VH and VL gene were cloned into pFUSE-CHIg-hG1 and pFUSE-CLIg-hl expression vectors, respectively, and
both transfected into 293 freestyle cells. The IgG was purified by protein A column and the immune specificity of the mAb was
detected by enzyme-linked immunosorbent assay (ELISA ), Western blotting assay,Co-IP, mass spectrometry (MS)and Biacore. Then,
the interaction of this antibody with TNF-a expression in THP1 cell was detected. Results:The results demonstrated that the full
human anti-TLR4 IgG was successfully produced. This mAb effectively recognized TLR4 protein and inhibited the expression of THF-
a in THP1 cells with the inhibition rate of 85.7%. Conclusion: The reconstructive full human anti-TLR4 IgG could recognize TLR4
protein and has obvious neutralizing effect,and may be potentially utilized for inflammation therapy.
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FHWT TLR4 XfNBER (G5, BEHINTGERA
Y= R IR R G =

TESEISEE b, AN CNEZR N 5.76x10°
4 IR Fab P i BE H 22 0k & 255 16 14t
TLR4 Fab, Hrr 1 $RERIL BB S A b A, A3
T N T AR PR TR Hil a5 fn ek HAg
FIE L4207 N JEHT TLR4 1gG, It Feikalifb ik
RPUAR T IIRE S 2 , S ilE— 2 B HLAE R AR
S E I T R ER

1 #RF7EE

1.1 ##
1.1.1 @ik

293Free style cell 4 F 3¢ [ Invitrogen A F], A
PR IR IR THP-1 40K H AR S8 28 A7
1.1.2 XA FAL S

293F Expression {7 3¢3E Opti-MEM 1 ## % 293
Fectin (Invitrogen AF], M), FRHIMENVINE Fsp 1
(RO135) Bmt 1 (R0658) (NEB A1), % [H ), InFusion
PCR Cloning Kit (639636,ClonTech 2> ], H 4%), Hi-
trap Protein A TREAE (17-0402-01) FidASEHI A
h CM5(GE A ], & H), Pk %R IR AR pFUSE-
CHIghG1 pFUSE-CLIghL (InvivoGen 23 H], ),
TLR4 T 418K 1 0 o B2 X 2235 R 2= 5T T G 2%
TLR4LFab A5 = A6 . HhIER (phorbol-12-
myristate-13-acetate, PMA) \LPS (Sigma ZAF] , &), i
JREIRHEIA T (tumor necrosis factor, TNF)—o ELISA #5:01]
BAE (WUNBRMEY A, AL RS(AKTA
Purifier 100,GE 4], JEH), #5311t 30 000 [#
JEBLLME (UFC803008, Millipore 23], ),
12 7%
1.2.1 3%t 56k

4T TLRAL Fab 7] 45 X 351 5 A &P iR I
2H Iy HVEE E (hitp : //www.imgt.org/ ) 4T EEXT, 4R
PERIEE BB iR 75 FR1 4G4 K FR4 25
AL PRIPTAA e O v 1 i ) FE R 5848 . MR ¥E Infusion
PCR JRFHITHHT TLRAL $TIRINTE | #24% PCR 371
19, WEIYTEATEFRIREMA L 15 bp ML
R N BB BRI Z /D 15 bp BUBSEE, 1HA B #I
B I i BRI 5 | i SR 5, A TF-
PCR ¥ 145 |%) F.5'- GGTGTCCACTCGCTACAGGT-
GCAGCTGGTG-3/R:5-GCCCTTGGTGGATGCTGCA-
GAGACAGTGAC3' ; 5BE IF-PCR ¥ 5[4 F.5 -

ACAGACGCTCGCTGCTCCTATGAGCTGACT-3' R
5'-GCCCTTGGTGGATGCTGAGGAGACGGTGAC-3'
1.2.2 4% TLRAL IgG & 20 % A HAR MR SR

3 R S N YIEE Fsp 1 A1 Bme 1 B
TP B ek 4R pFUSE-CHIg-hG1 .pFUSE-
CLIg-hL, PARNETRL 5 1gG1 B IR S AE A E%
BEONTEE X IEHFF, LA TLRAL Fab st , fifi FH
WA B TF 5 [P0 S 8 B AR R vl AR X5
1) , i Tn-Fusion PCR Cloning Kit KPR AT AR X 3
PCR Wy sk BT IA BAZFGA Bokirh . S K
FF3 DHSo J5 , Fiiide FHPE e R, B DI 56, W 508 1R
P SRR e o 4 B 2 WY AR T 91 42 TR A
1.2.3  # TLRAL IgG %9 & ik Feshil

2 MR FE 293 Free style (203F) 40, K557 5%
4. CO, WRBEN 8%, AHMIFEIRFE N 120 1r/min,
REFEIRE H 37°C, /05 B 250 wL pFUSE-CHIg-hG1-
TLR4LH (200 pg/mL) #1250 pL pFUSE-CLIg-hL-
TLR4LK (200 wg/mL) % 2.5 mL Opti-MEM %57 %t
Wy B2 200 wLAY 293 Fectin Transfection Reagent T
2.8 mL 1Y Opti-MEM 35556 #HE 5 min, 4 PFH
REWIRS , BB ES) HE 20 min, ¥4 293F
g0 (4TS J1>95%) 50 J5 FH 293F Expression
Medium FH &, W Ox107 40 F 8535,
293F Expression Medium EZRH 94 ml, 20 min J5HI
A 6 mL ) DNA-293Fectin 1RG4 o Bt 40 MUBC7EFE IR
B 120 h SR ANIIR 35 i

PR B A0 M 3% 3% B 0.22 pum 98 i
UE & A 4lifb RS Hitrap Protein A T3
PREEA D IR A . SliAb S ARV F 3 ik
B 43 FH 4 30 000 [ EE 5.0 1,3 000 r/min
KB 30 min, JIA PBS, EE 1 W ESE
W, T 0.22 pm JEE UEMRAR IR A, I e
JE 3%, T=T0°CIR-A7
1.2.4 3t TLRAL IgG 45 M 547

ELISA #:1. JH 2 we/mL A TLR4 H4HE 14
#% 96 fLHk , ELISA f 4T TLRAL TG 5 H 4 & 1
AR,

o FLPTIERI 4 10 L THP-1 4 242 1
55 pg Pt TLRAL HUIANE S, H PBS 45 300 pL,
TCE T 4°CHIEILIFE ;2 h JFINA Protein A S
IR, ARSI 1 h, 250 10 min £ B3, PBST
VE S HJE, MA 50 pL AR VEMR I, 2500 F g -
15, MA 10 pL Tris-base HHI_E3EH ., SRH SDS-PAGE
FlWestern blot %5EHT TLRAL IeG 45 & H S, ¥
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SDS-PAGE JEeHAHR AV (A8 RS DIRE , 26 i AGam]

RN T3 « 5 FH I R M 2% vp R B BT TLRAL
PUAKESE 2 25 peg/ml J5 , BECE] CMS A 1, T
BB 1 500 RU, ] pH7.4 1) Running buffer 7
Bt mab RYIFES, MBEWE 2 0.5,10,20,40,
80 nmol/L, P& EVEFERTEI N 180 s, fi# B [A] 10 min,
P 2% W H 50 mmol/L pH2.2 Gly-HCl, 1#ifi] Bi-
acoreX 100 KM RS,

1.2.5 #i TLRAL IgG #t THP-1 %8 #2 TNF-o & ik 84
EA]

208 R G S THP-1 AL, 3538 %1 M 5%
CO, 37°C FBS ¥ JF N 10% , W THP-1 40 i1,
1 000 r/min &> 10 min, 7% 10%FBS ) RPMI-1640
BRI A AL R 5%10° 4> /mL,
JIA PMA (0.1 wg/mL), &L 200 wL 50T 96 fL
YT FRAL, 24 h 5 RS ANAL 13, 4l TG I i
RPMI- 1640 555, 4511 200 L, JFAIEE 10,
We X AN SR B, SR A LU B A AR BRI Bt
TLRAL HiAAk R4 AE s AnPE ST TLR4K 1gG (84
45 ) Kok B4 A4 (A TLR4 L5 | A taHk N
1 mg/mL, FBSEEN 151 2 1:128 % AUEMH 3 4
LR, BRI A REEEFL 200 L LA 96 FLR
o BESRAEIEE 2 h, B LPS TR 1 wg/mlL, AR
W 003 we/mL AL ERMAE (6 wL), B
LPS JG4kSEFE 4 h WEE 96 FLAR P4 b7, fii
FH TNF-u #0375 S A TG
13 %it$H %

SRR AL + ArifEE (X = 5) 3R, W H
Stata 8.0 FA X BRI T3 AT, S B0 40 5 0t REBTAA
ZH 2 S 2H 5 TLRAK TG 2H 22 [a) 310 1] 2 i He 4 %
MRk, SRR PUAEE T TNF-a BTG
JE{H 5 X B4 TNF-o WROE BE A 19 HE R ¢ K
5., P < 005 NESHGIFE L,

2 & R

2.1 F4I TLRAL G T4t & 24k K38 A a9 4
RS

K H PCR 4334 38 I 389 bp 1Y VH A
1325 bp (4 VL L (B 1A) il e [zt 70 & af
L PCR 7, ZJ5 53l A 2B N DR b 3 |
2k 1 1k 9 pFUSE-CHIg-hG1 Fl pFUSE-CLIg-hL J5i
K7, {d H In-fusion PCR i85 &, 56 bl o s 8 4 (&
1B) ., FLHJGHIBRE A DH5a J5 , PRk BEE pa k%
ONFENNY  UESE S B TP A SE 4R

A M 1 2

2 000 bp

1 000 bp
750 bp

500 bp

250 bp

B M 1 2 3 4 5 6

10 000 bp
7 000 bp

A:TLR4L Fab VH VL §"37=4), M:DL2000 Marker;1.H %£;2.

L %%, B:TLRAL VH VL 54&M:ALBTRLE i Infusion PCR B2, M:

DL10000 Marker; 1:pFUSE-CHIg-hG1 & ki +TLR4L VH;2:pFUSE-

CHIg-hG1 J§i%i ;3. TLR4L VH;4;pFUSE-CLIg-hL [ ki +TLR4L VL;
5. pFUSE-CLIg-hL Fiki; 6. TLR4L VL,

B 1 S4B TLRAL 1oG Hi M s Sk Bk At a S i E

Construction and identification of the recombinant

expression plasmids with TLR4L VH/VL

Figure 1

2.2 # TLRAL IgG # & ik A=Ak

i H 293Free style Expression System ELA% 2% ik
Pt TLRAL TG, TG4 120 h WAENLRT 7% 11,
fdi ] AKTA 5 1 2646 R GEF Protein A SEHZHTAE
afifb itk (B 2) . Sk S5 BTARR B IR Y 7 ik
TroE i e, JFERREE . BiiAH] 0.22 pm U8
g AR 2 mg/mL J5404E  —80°CHRAE

M 1 2 3 4

75 000 [N
50 000 “ R S
37 000 “ ;

25 000 “ o T

M: # Marker; 1 : 26405 AT 2 - T 28 W5 3 24K T 19 40
U 4 R FR YL 293F AU LT
K2 EARBIAEIHT TLRAL LR SDS-PAGE A5l
Figure 2 SDS-PAGE analysis of purified antibody
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2.3 % TLR4L IgG &t o 4

FH 2 wg/mL ) TLR4 B4 5 8% 96 LA, H
[ 4% ELISA AT TLR4AL 1eG MR . 4551 W
/R, TLRAL IeG 584 TLR4 & [ 0] H S 4
BABAFNEROCHR  TEVUAIKREE S 7.8 ng/pL i,
ATy A] A - MR ) TLR4 B e (18 3)

1.2 1
1.0 1

0.8 1

D(450 nm)

0.6 1

0.4 1

0'22*'4 2B R g g g9 9% g7 g6
Logs[ TLR4L Ab concentration ,mg/ml.]
K3 ELISA & 4x4> F3i TLR4 Fifk 5 TLR4 EAHE )
e N
Figure 3 ELISA of anti-TLR4 antibody to thTLR4
2.4 L TLRAL IgG 8 o7k Lt ie Aok & Uik 541
Pt TLRAL P& 53006 A 1 THP-1 4 247 2
L TTE S B SDS-PAGE #5314 50 000 4k
W TR PSR 34T (B 4) . SRH] SWISS-PROT
AR EFN MASCOT £ 8 F 530, 46 R s iz iR
A HEEN TLR4(E 5)

MIZAEE ;3. AL TLR4 HUF ;4. X BBPTIAR+THP-1 41 24 5|
H ;5. %t Bk,
Bl 4 B0 TLRAL HiA Ay S e 2y iie w6

Figure 4 Immunoprecipitation analysis of anti-TLR4L antibody

2.5 #% TLRAL lIgG %4 % Fo 1 #ain]

HRAYEHT TLRAL TG 1145 HL 5 LA ) BiacoreX100
SRR RPN ER S5, e RERE PR AN
R BT TLRAL 1gG A 5h , ffi H] CMS St 5 I,
ZA BT TLRAL IgG £ J) KD 2k 7.380x107°
(K 6),

2015 4F 6 H
2342.129

1 0001

800 1

2166.002

6007 1188.643

400 1

20099g5 53] 1582804

833447
l 1785.821
0 ) "

1 000 1 500 2000 2500 3 000 3 500

Protein sequence coverage: 16%
Matched peptides shown in bold red.

1 EPCVEVVENI TYQCMELNFY KIPDNLPFST KNLDLSFNPL RHLGSYSFFS
51 FPELQVLDLS RCEIQTIEDG AYQSLSHLST LILIGNPIQS LALGAFSGLS
101 SLQKLVAVET NLASLENFPI GHLXKTLXELN VAHNLIQSFK LPEYFSNLTN
151 LEHLDLSSNK IQSIYCTDLR VLHQMPLLNL SLDLSLNPMN FIQPGAFKEI
201 RLHKLTLRNN FDSLNVMXTC IQGLAGLEVH RLVLGEFRNE GNLERFDXSA
251 LEGLCNLTIE EFRLAYLDYY LDDIIDLFNC LINVSSFSLV SVIIERVKDF
301 SYNFGWQHLE LVNCKFGQFP TLKLKSLKRL TFTSNXGGNA FSEVDLPSLE
351 FLDLSRNGLS FXGCCSQSDF GTTSLKYLDL SENGVITMSS NFLGLEQLEH
401 LDFQHSNLXKQ MSEFSVFLSL RNLIYLDISH THTRVAFNGI FNGLSSLEVL
451 KMAGNSFQEN FLPDIFTELR NLTFLDLSQC QLEQLSPTAF NSLSSLQVLN
501 MSHNNFFSLD TFPYRCLNSL QVLDYSLNHI MTSKKQELQH FPSSLAFLNL
551 TQNDFACTCE HQSFLQWIKD QRQLLVEVER MECATPSDKQ GMPVLSLNIT
601 CQMNK

Fl5 Bt TLRAL HuiAk iy i 4
Figure5 Mass specfrum of anti-TLR4L antibody

~12.5 nmol/L
1 200 25.0 nmol/L
; =50.0 nmol/L
1000 ,\& 100.0 nmol /L
Z 800 [/ STt -200.0 nmol/L
i e —
& 600 — ,
% 400 E—
é 200
0
20F———m——
=200 0 200 400 600 800 1000 1200

] (s)
6 Biacore T100 FHllHT TLRAL HTAERI 45 R
Figure 6 Affinity of anti-TLR4L antibody tested by Biacore T100

2.6 #. TLR4LIgG *+ THP-1 28t TNF-o &k #9%h

ELISA ¥ Z5 R s, FPT TLR4AL IgG 5 PMA
P51 THP-1 4SS #HNA LPS J5 , 41
PR TNF-o Z B A1, PN 1 mg/mL
B, X THP-1 4 i TNF-o 3 3k 59 30 il 2R 7] 3k
85.7%, SRIAAEHFITEST TLRAK IgG BT BEHTIA
HLH, 22 A G247 L (P < 0.05) , HBE & Hiikik
FERHEHN, BT TLRAL HLiRXt THP-1 Ziiffl TNF-o 2
F 2R BRI E IR (B 7).
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STLRALIG  PUSE SIS EIR DU B Fab RENSHE AL
087 w . —e=TLR4K 1gG

L B S
oA ATk —— %I 1eG

»e

n% ple

D(450 nm)

10° 10' 10 10°
Ui (ug/ml)

214 . Pi TLRAL HUAXT TNF-o 43I SEMR ;i e th <k . 5t
TLR4K Bkt TNF-o - 0 5200 J 6 2k . X B8 TeG BT TNF-o 43
WREEIR, S5 %TRE TeG PR AL, *P < 005, **P< 001, ***P< 0001,

B 7 THP-1 4 E3E h TNF-o R4
Figure 7 ELISA of TNF-a in supernatant of THP-1 cells

3 i R

H X P EE R IMLAE 193RTT 1 = Re A 25, I
IR FZRHZEA B b AE R, ETAE,
W T N PREE A N BE 2R 1 A S e 3l
b i A AR VEBR MR TP N B R (HRCR A
RO SEARRA BRI B BH I N R R (S S
S DA L AR ) RN, A LPS 54T
FILL B AR R AE AR B R 7 S BRI (IL-1Ra, w9
TNF 524K ) % A AR X N 3 & MRE IR 7 A T i
B, AW GE WU 1C14, —Fhbt CD14 Bifk
FE I 8 PG LPS 5 RS Y 2 38 I ACRE DR AT P4 41 it 7
5, 70 TNF-o0 IL-6 Fl TL-10 fl 7= Az 02130

TLR4 J& T 1 BUE5 A2 AR 1, TLR4 X AR 1Y
PO ZHAE A DMRIMER . LPS ZEAR N 540
fi 1 /%) CD14 Z{k%45 4, JE AL LPS-LBP-CD14 B &
Y1, 5 TLR4 454 3575 MD-2 (5B R 30k 40 i )7
L AR ML LPS 5% LPS-LBP-CD14 &
YL TEfE TLR4 15 55 S, B85 TLR4
FIME & MD2 456, e 885 T4 B N s
TLR4", TLR4 B TIR X 4B F MK N L E A
MyD88, 5 1L-1 32 1AAH S 5L T S5 b JalAH HAR
FH, 32 IRAK [ H EBERR L, 85 it — R 5l E
AV NVE NF-kB 1 AP-1, S TRk [
T ENR RIS U — RN RAE RS,

TLR4 7£ N B R {5 5 i Sl B b HoA i LR
BOVER . BT TLR4 Xf N BER (55 1%, 245
WRE R AW AN B A S TF-Be . AF 9T Jeise
5 A 8 R 25 f | 4 N TR PR AR B 1R 26 v O o o
BF%F TLR4 B H Bt Fab, JEXTHIHRESAT TH)

454 TLR4 A5, I R AL L0 3858 /NorF
Ptk Bt Fab L2 T i/, ZEiB 108, o)
Fopad A B e, ik AL, {H T Fab k=
Fe Bt, HOEFIIEEB B A, LA Fab S FERHAS 4
I3 F 1gG, BRREMS R S UM AL (BT AL 4, 18
HA —RIVEENAEYR00D6e, b FVER |
PRERAE T RMARIS 0 40 B EE 1 B 1 4
WIFEAE 409 TG Fe BOA T LS #: Fe %2 4RH
HEEA  WINARE I, i — 2D K L R
W, DN T By Fab SRR 8 24 FHifk
IgG, AT 5Lk Fab B Z R S AR 5650 K 4%
BRSPS . PR R C B AR
JIeg B [ IR T B SR 2 T R I Ao
AMFFE il 2 11 4 NIRHT TLRAL 1gG , HAG I 2%
T BT R St R LR CE R O AR
KPR SEFERT 200 THP-1 AAEAM Y TNF-o 932
K NHE—EAAT T IEDT TLRA JE T REFUA R T
SRR RIS R S IR AL T RS A
[ 5% 3]
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