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MEEEL (EX) Development of a feline TNF-a monoclonal antibody with therapeutic
potential against feline infectious peritonitis.
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WFFER R OMEEE (FE3L) : Feline infectious peritonitis virus (FIP virus: FIPV), a feline
coronavirus (FCoV) of the family Coronaviridae, causes a fatal disease called FIP in wild
and domestic cat species. We previously showed that virus replication in macrophages
induced TNF-« production, and that the TNF-« produced was involved in aggravating the
pathology of FIP: TNF-« produced by FIPV-infected macrophages was involved in
lymphopenia and an increase in the level of the cellular receptor of type II FIPV,

aminopeptidase N (APN). TNF-« reportedly inhibits neutrophil apoptosis, which suggests
its involvement in neutrophilia in cats with FIP. These findings suggest that FIP symptoms
may also be alleviated by administering a feline TNF-« —neutralizing antibody to cats
with FIP. However, no feline TNF-« -neutralizing antibody has been developed. We
attempted to prepare feline TNF- a —recognizing monoclonal antibodies (anti—feline TNF-«

MAbs) and investigated whether these MAbs inhibited feline TNF-« activities. Furthermore,
we investigated the application of an anti—feline TNF-« MAb as a therapeutic drug for
FIP in vitro. Anti—feline TNF-a MAb 2-4 (MAb 2-4) exhibited high neutralizing activity
against natural TNF-« derived from FIPV-infected macrophages, and was confirmed to
inhibit the following feline TNF- « —induced conditions in vitro. It was suggested that
MAb 2-4 inhibited FIP pathology by neutralizing the physiological activities of TNF- .

SRR
(BREHAT 2 1)
RS EEE L
201 0% 1, 000, 000 300, 000 1, 300, 000
201 14 600, 000 180, 000 780, 000
201 24EE 800, 000 240, 000 1, 040, 000
R
T
o 2, 400, 000 720, 000 3, 120, 000




WFoeor B . R
B D8R - FHE - BPES - BRES, BRERE
F—T— R :INF-a, IO FTAINA, FUEREE., IS MEERR
1. WFEBEE S WD 5 BB XOmEFiEMEooITEZ AL
2003 4= @ SARS O ¥ A LIk, EWN - KTl cCErENERFLE
E 4L BT, SARS ¢ WU anm )
ANV ZICEERT D FIP O W% & M Rk 24 B FERL 23 FEEICH] X
BHicERL->>2H5, LaL., fi X . MAb 2—-4 2% FIP 3 JE i @ JE IR
FIP @ % & 3 L VIR % O WF 78 1% LEBIZCHRDD 2050 %R L
in vitro ® FEB N %L . FIP 3 IJE 7. £7-. TINF-a BEA 2 WHE 3+ 5
MaEaROWEHIERITZIZEAEITDR 9ﬁ%ﬁ>$&%éhfb\57mmﬂey
TW7aw, &~ % FIP BIEM O K R T, FEEIC FIP FJE M 12 xf
BBIZOWTOMELIT> TEHBY L TH INF-afFHZHB L LA
iR EWS D@ EL TE WAL BN ERF LT,
= (Takano et al., 2007. Virology
fit 3 # ), AKMBFIE T iFIP@{Sﬁ‘E‘éa: 4. WF7ERE
BT 2% s S DI BEIE, % A Al Fex 135 INF- o OFENE 240+ 5 €
BR Byl FIP 75:%%;“ L7ediz HwnwT 7 v —J ViR (MAb) AAEMH L7-, fEHIL
e K I AT RE 722 FIP O iR ¥ ik & B T2 BRI OV T, WEHI-164 #Mfa % VTl
*3 5, TNF- o (2%t 3 2 RIS O A 2 st L7z
L2 A 4 SOHURIZEB W TV FITE M
2. WMROBEB WOLITZ, ZD9H, MAb 2-4 |X, TNF-«
AR W28 X M Y IR B K (FIP) 1T WX DY R (T JiE B SRR L)
T LHHE B FEIEO MR E B apoptosis YEH I L O HERDHL apoptosis
e LTWaB, BEEDT £ R ERZ#HIL, 5120 FIPV O A LA L
M B CTH D FIP OJRHEIXHE M v —ORBEEME T H Z &75:45% L X
Thbh  REMHP I TR WE 7o X BT, MAb 2-4 (X TINF- 12 K 2 &N
JNZ W, KM TIEERMIC B AM L o> Z M SUEE R b B 9 5w Re
FIP & JiE 3 2 1F 1 L . & JE A o NDRBInz, L EE2EFE 2B L.
IR B X Ok FIP © Bx mEH L7ZHEIT FIP @R K
BB E 2 2B 2HABT 5., £ I TESIAmEENIE W EE X
7= . FIP 3 JEH @ ¥% & B ik 12 B b b, £, Zuooxrri e
H e S D RGE B E K IR T 7mHEBIC LY Bl TNF-o L X FIP
LM EHRAEHWT FIP IR BRICAZ TH 5 AN <R
H~DONFEEHRFTT 5 w7, BAE, EBRAIC FIP &
HIE S H72ME2HOWTARIBIKDOIA
3. WL HIk R OABmAEBFT L TWD L
SRR 22 £ E MIFEE X, FIP 15K HTH D,
I3 L 7= B TNF-o FLiKk 0 BN &
iTol, £, YHEAEEHTAOH 5. FlpREimE
M TINF-a $LiKELENNA TV F—= (WFZEREFRFE . WFZE o 13 S ONEEERFZEE 1T
EHWT, MEHREEEZ/ERL L, ERN Y
WAz . S TNF- o O & = M M
(WEHI-164 7 Ja) & fj \» T, 3 (MERER S R 2 1)
FiE M A2 FE o B TNF- o $1 1K & 3 (D Takano T. Katoh Y, Doki T. HohdatsuT,
wWL-, Effect of chloroquine on feline infectious
peritonitis virus infection in vitro and
SRk 23 EE Ok 24 4 2 E B in vivo, Antiviral Reseach, &FiA . 2013,
L 72 L& (MAb 2-4) 2% FIP 3 JE I Inpress, doi: 10.1016/j. antiviral. 2013.
DIIERLBIZHDRD S 5 2 & 20 04. 016.
BkoMMinsz H\WT invitro TH
L7, BEAEMICIEM INF-o 2 & @ Takano T, Ohyama T. Kokumoto A, Satoh
HYU v REK~® apoptosis {EH . R.Hohdatsu T. Vascular endothelial growth
4 P EK ~ @ $ apoptosis {E A .FIPV factor  (VEGF), produced by feline
DA )ALt T H — (APN) © 3 infectious peritonitis (FIP) virus-—

o



infected monocytes and macrophages,
induces vascular permeability and
effusion in cats with FIP, Virus Research.
Hw A, 168(1-2) & . 161-168,  doi:
10. 1016/ j. virusres. 2011. 03. 027

(%K) G711

O EEPAE. IR R, Tz, EiE.
WRYeEE RS (FIP) IR E LT rn
XU DOHFEICOWNT. G 154 [B8] H ARERE S
DRSS CE TR, KM, 2012429 H 15
H. #{HZ 54 p254

@ EEPACE., TISARFE. FEiEM., MEYrEE
% (FIP)IREIE L LT ma X OF%)
PEIZOWT, 15 BHERMAEM T 1T I —
(EE KRS, HED . 2012488 A 2 H. ki
2 H4E p69

@ TUAAFR. EFPAE. FiEM., MEYrEE
fEds (FIP) DIGIFEZ B & L7=Hith TINF- o 8
FOBAFE, % 15 FHEREEAEM T » 7 2 —
B, A . 20124FE 8 H 2 H., #pHH
B4 p70

@ EFPAE. LR, BABGE. EEf.
AR Y PERE R 25 (FIP) DiRE A2 B L L7-HL
i TNF- o LA OB, 28 152 [0 0 ARBREE F5
RS ORBF S RS, KB . 2011 49 A
21 H, i#HEE 4 p244

® BEEPAE, THILACEE, SR FARERR,
WRHS . RSB, ke —. EE.
WYt RE RS 7 A VA (FIPY) e~ 7 1 7
7 =B & D INF- o 13 4F ek 5 =
2 —BOREEERET D, 5 151 Al H ARBRE
S S CRAUER T RZ:, FFd) . 2011 48
3 H 30 B, FHEHZESLE p230

©® EEPAFE. KU, Bz, KEe—.
FIEM ., SRR NS (FIP) SIAEM I Z 31T 5
B R ITRE & s N R AR S 5 IR - (VEGF) 0
BEfR. &5 150 [0 H AEREE P RS (Hr LS
FERS, HFIN) . 201049 H 16 B, i#HEE
£ p230

D EEPAE., EEM. MBI R DR
BAVHERE OfEIA . 5 13 AL BMEM ST T
I—(EERF, +FH), 201048 A 6 H,
HEEE p90-91

6. WFFER

(D) W iaE

HHF &3 (TAKANO TOMOMI)
LR - BREEFHES - GEAD
W& F 5« 20525018




