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[Abstract] Objective:To generate human monoclonal antibodies (mAbs) against the rabies virus (RV) by using the mice carrying
human immunoglobulin transloci for immunization and further to identify their characters. Methods: The human IgM transgenic mice
were immunized with the inactivated RV (CTN strain) as immunogen. The human anti-RV mAbs were screened and produced by
using the classical hybridoma technique in a combinatory high throughput screening (HTS) strategy. The fully human mAbs were
identified via the double antibody sandwich enzyme-linked immunosorbent assay (ELISA) ,and the specificity of mAbs was determined
by the indirect ELISA, Dot Blot and Western Blot. In addition, the affinity of mAbs was detected by BiaCore X-100 system. Results:
Two anti-RV hybridoma cell lines 9E3 and 9F2,which can produce human IgM mAbs and recognize the CTN strain of RV
specifically in the indirect ELISA and the Dot Blot assays,have been established. The results of Western Blot demonstrated that the
two prepared mAbs specifically recognize glycoprotein(G protein) of the rabies virus. The equilibrium dissociation constants (KD) of
9E3 and 9F2 were 2.62 x 107 mol/L and 4.06 x 10™ mol/L,respectively. Conclusion:Two anti-RV fully human IgM mAbs with
specificity and high affinity were generated. The first-phase preparations of mAbs could be the bases for the screening
immunoprophylaxis neutralized monoclonal antibody and immunotherapy on the rabies.
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HEAE U R KIS AR R B CTN AR gL PH M



55 32 4 6 3]
201246 A

SRR TN A NIRRT 2 H e BE DA ] 75 15 450

=741-

H BHK-21 41 fitd 24/ 0 0 s FLEA M 2 R PHAPEFL 8
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Figure 1 The human IgM titer of anti-RV sera from human IgM

transgenic mice immunized by CTN in an indirect

ELISA
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Table 1 The selected fusion experiment result of anti-RV
hybridomas generation from the human IgM tran
sgenic mice

RGeS Bra % FAYEFL  D(450 nm)  FaRE BAMEA0 kR

3 85% 2 1.881 ~ 1.907 0
7 87% 5 1.857 ~ 2.483 1
9 91% 3 1.779 ~ 2.670 1(9E3)
12 88% 2 1.792 ~ 1.891 0
14 85% 4 1.968 ~ 2.646 1
19 90% 7 1.682 ~ 2.906 2
23 92% 4 1.763 ~ 2.858 1
24 88% 2 1.757 ~ 2.013 0
29 87% 1 1.912 0
36 86% 2 1.702 ~ 1.864 0
37 92% 3 1.670 ~ 2.126 0
39 95% 4 1.962 ~ 2.671 1(9F2)
40 89% 2 2.005 ~2.165 1
43 88% 2 1.608 ~ 1.749 0
46 90% 1 1.748 0
47 90% 4 1.543 ~ 2.186 0
51 88% 6 1.861 ~ 2.443 1
57 84% 8 1.920 ~ 2.794 3
61 82% 6 1.778 ~ 2.240 1
64 89% 3 1.643 ~ 2.693 1
69 93% 6 1.749 ~ 2.568 1
70 90% 1 1.693 0
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pe/ml, Z5R IR, BB OE3 Fl OF2 R B K
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The activity of anti-RV fully human IgM mAbs in the
indirect ELISA

Figure 2
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B 2514 X HR YA AT
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cr fc2 pL i D2
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Figure 3 Identification of anti-RV mAbs specificity in Dot-

Blot assay

2.6 Western blot 5-H7 4% &
W AE R 55 05 55 5 25 (147 SDS-PAGE,  [R] B A
pGEX-6P-1 ARG 1 A FIHEXT IR, i) 43 3 H
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17 Western blot 43 #1 , HRP #xic B EPT N 1gM-Fe
PURVE R —H, A 4 Fis, 2 Bk e NIRSTE R i
B IgM HLHTIY AR 5 7 52 56 % 1 WA o2 i 45 i AE R
o s HEWE AR AR SR VRS & (36 000 457 AL) T 5 3R
SRR R pGEX-6P-1 HAKHE TR .

9E3 9F2
1 2 3 4

1.3 HUFE AR #E R 52 4. BN pGEX-6P-1 AR
W —Hisr I 9E3 9F2,
Kl 4  Western blot Z B4 FOF Sk
Figure 4 ldentification of anti-RV mAbs specificity in Western
blot
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B GE /A ] Biacore X-100 7341 &2 4: 2 CM5
O E SR T BT SRS EE CTN Bk (91T
) G55 R TN F S 150007 (18] 5)  HT o i)
He 432K 1.23.3.70.,11.11 .33.33.,100.00 nmol/L,
SRR 2 BREAHT OE3 I OF2 1) P-4 ik B AL
(Kp) 7358 2.62 x 10™° mol/L 4.06 x 10™" mol/L,

A
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Figure 5 The affinity assay and the kinetics analysis for anti-
RV human IgM mAbs of 9E3 (A) and 9F2 (B) in
BiaCore X-100 system
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BEF] B IR AP KRR s PR B 5 APTER
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AT R (B 3 B R TR A A5 1/
SIS a0 FHUARH E, Hoai 3% 2 5 00 5 45
S 5 R 6 PR TR AR Wl 48 O AE R BB A 1Y)
A, FIHRE L, NI TEPUR 29 7=k 1k
DL I PREZ B P T BE S TG AR 22 )8, A7k, 2R
LR S a1 2 NESUA AR &, 1T 53
TR ARSI R A B oAb, BFFE R A T Y
A TR 2 B AR A 19 7 L RN BRURT AR #57 A
GegZEER AR (PR 5012130 B AT DAy B 2 5 PR/ )N
R 3 1o 2% 22 R R BB A 4 N TR B SO BT AA
Pruzina 25 22% FH #5756 TR AN T Qe (O R A i
BRAE LR i P SR R/INERL , 38 3 24 28 I H AR
45 T ST HIV gp140 42 AU IgM BB |
FEXFARAGHY TgM BAGTIEAT T TG itk

AR T E N E AR A R
IeM HUARFE LR /NR LI, B2 KR
P TE CTN BRI IE 15 5L PR /N BT 7= A 558 v sty
MBI R B . RIS BOR RS 5 Kt
B (70 B ) LIRS & A58 < PR TR
IE45 G vl i 28 SR e AR DU R AR R B AIR
SR iRZE , W REAR B P MR KRB & TR
F A NIEHUE RR R LB R AL, A
SCHFREAE IR, WAL ELISA %8 4R/ 2
FREASTEI AN TIgM, (8] ELISA 2553 R 5 OE3
HOF2 MR RN 1.22 x 107 pg/ml P REFE 4%
TN KR AT RIFIREE CTN Bk, B 5 458 S8 IE S 2
PR BT RER IR IS AE R 5 CTN Bk, W
estern blot Z5 FUER 2 BRERHT I BE 5 4F K 95 75 b
FARERES S, R HA I BUARZS A 16 HERTRE
SebE L BUARSE R e G5 R R M ARSI =
RIS 1 45 OB K e 2 SRR BT (1gG2a) M2
/NGyF Fab HLARSE R J1{E R 107~107"° mol /L 1
TS R BT R R R SR AL (4r B
2.62 x 107 mol/L.4.06 x 10" mol/L), HERAMI
1t Bl B R /D RS ot 2% 52 988 245 vy 3 o 28 LI
FORM & 1 2 MRS R SRR i 4 NRPUAE R
IR BE BT , Rt — 25 HEA TR R S 8 TS e i
TRYT BT BEE T JE

ARSI S WA AT T C il A T B R R
VR BB M R IR Z2 BT, AR5 S ELA W AE (R R a9
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FoRFIE T PRI RE PEETUA (scFv) 7 il 5
T Z R BA TR PR U R 7 N IR AL Fab
PO AT I A IR 4200 BT AR
P, s TR SRR R AR S, SR A e 5
St PR A AL T UG el 5 AR, (EARAT H 19
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TAEHOARBAR R B ZIANTE, R UK S o Ut R A
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B Pt — 20 2 T AR AT 2 N IR BT R IR T 1gM 2R
OB ANE P, Do BiE il 2AT Th A R T B 4 RS
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(&% k]

[1] Song M,Tang Q,Wang DM, et al. Epidemiological inves-
tigations of human rabies in China [J]. BMC Infect Dis,
2009,9.210-217

[2]  Pruzina S, Williams GT,Kaneva G,et al. Human mono-
clonal antibodies to HIV-1 gpl40 from mice bearing
YAC-based human immunoglobulin transloci [J]. Pro-
tein Eng Des Sel,2011,24(10):791-799

[3] Kohler G,Milstein C. Continuous cultures of fused cells
secreting antibody of predefined specificity [J]. Nature,
1975,256(5517) . 495-497

(4] Hesg, FEE R MBS IERTE G RN
SUE FE AW A TR E ()], M R E R4
(B#B2ERT) ,2011,31(7) :986-990

[5] Enssle K,Kurrle R,Kéhler R,et al. A rabies-specific
human monoclonal antibody that protects mice against
lethal rabies[J]. Hybridoma,1991,10 (5):547-556

[6] Champion JM,Kean RB,Rupprecht CE,et al. The de-
velopment of monoclonal human rabies virus-neutralizing
antibodies as a substitute for pooled human immune
globulin in the prophylactic treatment of rabies virus ex-
posure[ J]. J Immunol Methods,2000,235(1-2):81-90

[7] Hanlon CA,Niezgoda M,Rupprecht CE. Postexposure
prophylaxis for prevention of rabies in dogs [J]. Am J

(8]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

Vet Res,2002,63(8):1096-1100

Nel LH,Niezgoda M,Hanlon CA,et al. A comparison of
DNA vaccines for the rabies-related virus,Mokola [J].
Vaccine,2003,21(19-20) : 2598-2606

Bakker AB,Marissen WE,Kramer RA,et al. Novel
human monoclonal antibody combination effec tively
neutralizing natural rabies virus variants and individual
in vito escapemutants [J]. J Virol,2005,79(14):9062—
9068

Ando T, Yamashiro T,Takita-Sonoda Y ,et al. Construc-
tion of human Fab library and isolation of monoclonal
Fabs with rabies virus-neutralizing ability [J]. Microbiol
Immunol,2005,49(4):311-322

Houimel M, Dellagi K. Isolation and characterization of
human neutralizing antibodies to rabies virus derive from
a recombinant immune antibody library [J]. J Virol
Methods,2009,161(2) :205-215

Lonberg N. Human antibodies from transgenic animals
[J]. Nat Biotechnol ,2005,23(9):1117-1125

Lonberg N. Human monoclonal antibodies from transgenic
mice[J]. Handb Exp Pharmacol, 2008(181):69-97
Xinjian Liu, Xiaomin Feng,Qi Tang,et al. Characteriza-
tion and potential diagnostic application of monoclonal
[J]. Journal of
Biomedical Research,2010,24(5):395-403

Li C,Zhang F,Lin H,et al. Generation and characteriza-

antibodies specific to rabies virus

tion of the human neutralizing antibody fragment Fab091
against rabies virus [J]. Acta Pharmacol Sin,2011,32
(3):329-337

Liu X,Liu Q,Feng X,et al. Rabbit anti-rabies im-
munoglobulins production and evaluation [J]. Tropical
Biomedicine,2011,28(1):138-148

OB LD R, S NIRRT S BT
PR BRI R R R S U 2 5 M (U], B Rt BERLR
SRR VRIEIR) ,2010,30(5) : 575-578

Liu X, Lin H,Tang Q,et al. Characterization of a human
antibody fragment Fab and its calcium phosphate
nanoparticles that inhibit rabies virus infection with vac-
cine[J]. PLoS One,2011,6(5):e19848

[KFsHEI] 2012-01-13



