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Rabies virus which belongs to the genus Lyssavirus of the family Rhabdoviridae is known as a highly
neurotropic virus and causes fatal encephalitis accompanied by severe neurological symptoms in almost all
mammals, including humans. In this study, monoclonal antibodies (M Abs) against rabies virus were
produced, characterized and applications of MAbs as diagnostic reagents were assessed Spleen and inguinal
lymph node cells from Balb/c mouse immunized with purified rabies virus were fused with SP2/0
myeloma cells using polyethylene glycol (PEG) and hybridoma cells producing rabies virus-specific MAbs
were screened by an indirect fluorescent antibody test. A total of ten MAbs were produced against rabies
virus. The protein specificity and neutralizing activity of MAbs were determined by Western blot analysis
and fluorescent antibody.virus neutralization test, respectively. As a result, two MAbs, 5G3 and 6H4 had
specificity for nucleoprotein (N protein) and two other MAbs, 5B1 and 5C1 had neutralizing activity for
rabies virus. Some MAbs recognized the rabies virus-infected bovine brain stem cells by immunohistoche-
mistry (IHC) assay. In conclusion, it was confirmed that MAbs produced in this study were rabies virus-
specific and could be used as reliable diagnostic reagents for the detection of rabies virus.
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A 2] YA = Rhabdoviridae family, Lyssavirus
genusoj] &5t Ho] Qi HiojR{ AR Y 7pute
negative sense RNAE d4tez 7}xja Qlch, LAY
Hlolg)A #ARE N, P, M, G 181 L FHRE o] &
ojA Qlom Z+zko] 8-A A= nucleoprotein (N), phos-
phoprotein (P), matrix (M) protein, glycoprotein (G) 1
2] 32 RNA-dependent RNA polymerase (L)2] Thifj &S
encoding$FcHWunner 5, 1988). FAydlo]z]A = N,
P 18] L protein®] H}o]2]2 2] genomic RNAS} &
7] coiled helical §E]2] nucleocapsidg& A3l M
protein®} ¢3tE o] AT, G protein®] trans-membrane
spike protein 2.2 IS A 3}o] nucleo-capsidE &
Z#3L Qich N protein2 genomic RNA 2] encapsida-
tiono]] Zojste} genomic RNA7L vjoj2jL HHA}; &
A9} L protein®] 2]3t mRNA HALS 93t oz
AREE $ Qe R 2ol 7]5-S $it. P protein L
protein©] N protein-RNA F&of BalalA4] 51H A
RNA g3 I 2248 2831t} G protein
S5 AI 9] receptoro]] §-2h A&, Y4, 181 3
e =3 ¢3x]o] ltKLahaye %5, 2009; Badrane 2}
Tordo, 2001). E3}, G proteinS £3EAE {Edt=
FUOZ oAFES FAY A A3t v|7jder
o] AF&-E| 7] = SttH(Cox &, 1977; Brochier &, 1991).
FEA FAY A2 FAHA 4 FAAAE F
J o]Fojch FUHAE N, 7HE D oRYFEA
FAY AR FEAZ Y&l gt 2 52 F
o] oA THFFAA, WA sehy =i
A2 AA 5& ol g3 AW AFARE el
A AR F2 WAl a5EdS Asl AAlst
in vivo B in vitro A8-& &3 Halo] Sl
Z31AE FEtch WHOOA in vivo A RRIS&
mouse S ©] 23} virus neutralization test (VNT) Z18}3L
in vitro A]$I¥ 2 2 rapid fluorescence focus inhibition
test (RFFIT) S BASLT 9lc}. @A) Ahgsli 9l 3
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Ago] AMHEE FAgutol2iAQl Pasteur strain
(F) TSR AT Lo A Fepdol ARSI FAaH
H}o]2] A= baby hamster kidney 21 (BHK-21) A|Z&
ol-&3to] FAA|F e BHK-21 Al Z+= 5% a#jotd
H(fetal calf serum, FCS)3} gAY A|(200 1U penicillin,
0.4mg streptomycin/ml)”7} 3§ alpha minimum
essential medium (o-MEM, Sigma, USA)& AR&35}¢]
37°CoN A 5% CO, Z2As}oll A} wlestirt. AlZg ol
AHE-El myeloma A|Z+= SP2/0 A|EE o]-&3l% o
10% FCS7} 3F-8-%1 RPMI 1640 (Invitrogen, USA)H|#]
& 0|83} 37°Cof| A 5% CO, 2718te]| A viFstaict.

Hrol2{ A0 HiRF S JH

@ wjobE BHK-21 AlZE trypsing ©]-8-3}
317l & 5% FCS7F Z3HEl a-MEMeo] -HA]7]

KB

PAYuto|HAS moizt 1.00] HEE HFslo] 48
A7t FE uieFstth. Mouse B AMEH FAS
Fragutol2art ZAE wig A5 AS Aaslestado}

Wiktor (1972)2] ammonium sulfate 3¥-& o]-£3}o]

2512 AR,

Mouse 0!

A|3z-g-8tof| A28 mouse= 4~5%F8 2] BALB/c
straing AFE3tlon Hoo] AEE FHUL B-
ethyleneimine .2 E83l5to] HAE vlo]HAE A}
B3to] ohgT Zol FEstuh &, BAE Y
(50ug/mi)S Coyle 5(1992)3} Orlik2} Altaner(1988)
of ¥FH-& 47J3}o] mouse?] foot-padof] 3 7tH2 =
43] %319 20 13}= Freund’s complete adjuvant?}
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2215 8]= Freund’s incomplete adjuvant®} &35t 3}
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SN At UM hybridoma Mgt

Frutolgi 2o EolAQl A EARS % Alx
Y 2 o3 ol sk Fdsetelga
£ AEote] HAE mouse?] AT MIHHZHER
g &n)3F AlEZe} SP2/0 A|ZZE polyethylene glycol
(PEG) 1500 (Roche Diagnostics GmbH, Germany)-2 A}
§3te] vtz Ql A ZF3H ¥ (Kang 5, 1989; Kohler
o} Milstein, 1975)0f u}et AFstch AlZgEol &
U S| Z NS 20% FCSSF HAT (50uM hypoxan-
thine, 0.4uM aminopterin, 16uM thymidine)7} $h8-%
RPMI 1640 B Z]of] F-HA17) Thg- 96-well plateo]] well
& 100pd F33k 37°C, 5% CO, 27 stoll A vk
S, HijGF 23,5, 7 2 9ol A28 iR 2 w25}el
th vjx] ¥ & hybridoma AH|Z7} well®] 30% ojA}
FAHS W 7 H B AHAFA)S o] 88he] F7
ulolg| A o) hybridomaE A'ds}ict.

HIEYN S449

HIaEE 9| isotype ol

G E2GA 2] isotype2 EHI5H7] $18] monoclonal
antibody isotyping kit (Sigma)& ©]-&3}o] A 2ALS] &
Aloff what A5kt

B0l ol
BAE ARG FEetolH A dulEolH e

2lst7] $13te] Towbin 5(1985)2] o) mha}
Western blotting & 2]-83} i}

e DE MNP EIN
Y SR EGAY 22 ol A B s
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N

| 918l gagutolgiac] 2 49 W 2L of
£3}lo] ¥ x2 3 A H(immunohistochemistry
assay: THOYZ: Th&3} Zo] AAlated}. 2, 2E =
AL 10% neutral buffered formalin & 02 4847t
T 2ZA T A 23 A2PE AAH 2
A-AE Evistych 23 HA-2 0.5% A7t
5+ methanol2 3087 A ]she] &2 W9 pero-
xidase @] BHAJ-& A|ASFIL 5% normal goat serum 2 &
308 % Aelsto] @A) wEolA AE AASHA
o} e} Fo] Mud 2ARE FHY o] daE
FAE AZolA 30% 7t §E3-A1Z] 5 washing buffer
2 53] A& s} t) Biotinylated goat anti-mouse anti-
body (Vector laboratories, USA)E 3087t Wh-5-A17]1L
53] AlA%t 3 ABC reagent (Avidin DH-biotinylated
horseradish peroxidase complex, Vector laboratories)S
Aol A 3027 BHEAIF T REGAIZ] 22 53] A
#5130 2 el(0.6mg/ml DAB, 0.03% H,0,, 0.01M
PBS, pH 7.2)2. 2 5~ 10827t ¥HGAX] & SRR A
218} 11 haematoxylin & 2 t & A5} o)

ol

Indirect fluorescent antibody (IFA) test

Fhyutolela Eo] daEIAE Aot FA
hybridoma AH-& I3 o3} o] Adsteict F4
Hupolajiof 7Rl A2l BHK-21 Alj2zo] Hioj
&F AAAIA 48AIZE vljoF - 80% OFM[ELE LA
71 plateo]] hybridoma vjoF AF&M 100ulE ¥i1 37°C
oAl 1A1ZF 5 RESAIF T 14]3F ¥hE- 3, PBSE 3
3] A& 3} fluorescein labeled goat anti-mouse IgG
(H+L)(Jackson ImmunoResearch Laboratories, USA)
& A7¥ste] thA] 301 Ft 2 2moA] BESAIR
o} 30% ¢ AlEE PBSE AHsII FFHu[H o2
st §3-E Uehdl well®] hybridomas 37
Hutolels Bol da2ghA| Yo WS

Table 1. Characteristics of monoclonal antibodies (MAbs) against rabies virus

MAb Isotype Protein specificity* Western blot FA Neutralizing activity
2B9 G2a ? - + —
3B4 Gl ? - + -
3F5 G2b ? — + -
5B1 M G - + +
5C1 Gl G - + +
5E7 G2b ? - + -
5G3 Gl N + + -
6H4 Gl N + + -
7A9 G2b ? - + -
7F7 G2b ? - + -

*7: Not determined, G: Glycoprotein, N: Nucleoprotein
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Fluorescent antibody virus neutralization (FAVN)

test

v BagYAe] FshieAe sty et
o] FAVN ZAARE t}&a} Zo] AAEkgth 1:1000.2
s)4gh zizke] BaEeR|e] Sl FAguola
(10°FFU/mNE 410] 37°CollA 1|7t ¥k& 2121 &
BHK-21 A7} ©h& 8= o] Qli= 96-well plated]]
AFsko] 37°C, 5% CO,8 7ol A uijeFslict 80%
acetoneS ©]-83to] HjORA|ZE 1A A Wulo)
H Ao Eo)&Q T Z3HA) 2} fluorescein labeled
goat anti-mouse IgG (H+L)& ©]-&3t0] JFJMst &

A7 glsar.
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HIZEZH Yu

FAMulolHAZ WAZ] mouseS AFRBFO] X
SUS FYsto] 107]9] FAPHolH A Fo] ©dAE
FAE sk

SIA=EYN 5

A T3 28A| 9] 542 Table 13+ 2t} 10719
g3 Eskg = 17)(5B1)9] isotype2 IgM, 47l(3B4,
5C1, 5G3, 6H4)x= IgGl, 17](2B9)+= IgG2a L8] 1L 47}
(3F5, 5E7, 7A9, TF7)= 1gG2b 2 2l it

IFA A3, 10709 G32E284] 5 5B1¢F 5C1E A&
3t 87l B ¥ES Hole FAE vstil e, 5Bl

200 um

3} 5C1e o gagae) Mzse o ofe
#< HArkFig. 1.

Bgutolelz Thulsto) WS AlS B3] 9istel
Western blotting A% 23}, 5B13} 5C12 T Eo0]4]
& Holx| ¢k uly, 5G32} 6H4= N protein} ¥H-8-3}
o] 50kDa 9]zl Al 0] ¢l band & 2 TH(Fig. 2).

FAgutol2iio) tigt F3ks2 HARRE At 107)
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2ol FEEG o A4 (medulla oblon-
= X | 3283} neutrophiloflA] Z

3t SEFA 6HAZF A2
& Bold o8 HESH= AL FRlskych(Fig. 3).
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Fig. 1. Immunofluores-cence of rabies virus-specific monoclonal anti-bodies (6H4). Mock-infected (A) and rabies virus-infected baby
hamster kid-ney (BHK-21) cells were reacted with monoclonal antibodies (6H4).
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Fig. 2. Western blotting analysis of rabies virus-specific mon-
oclonal antibodies. M: molecular weight marker, C: mock-
infected cell lysates, I: rabies virus-infected cell lysates.

Fig. 3. Immunochistochemical staining of bovine brain infected
with rabies virus. Bovine brain stem cells were reacted
with rabies virus-specific monoclonal antibodies (6H4).
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