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Abstracts : This study was performed to produce monoclonal antibodies (mAb) specifically reacting with
chicken leukocyte surface antigens. Popliteal lymph node cells of BALB/c mice previously immmmized
through foot-pad with peripheral blood mononuclear cells (PBMC) of chickens sepamated by Ficoll-
Histopaque method. They were fused with P3X63Agl4 mouse myeloma cells. A total of 34 hybridomas
secretex antibodies specifically binding to the PBMC. According to the reactivity patterns with PBMC, the
mAbs were divided into 4 groups. Group I mAbs (IIB3, 1IB10, IE10) specifically reacted with
non-adherent lymphocytes but not with adherent cells which were mainly composed of thrombocytes and
monocytes in PBMC culture. These mAbs were reactive with 25-59% of thymus cells and 42-64% of
spleen cells of chickens. They did not show any significant reactivity with cells in the bursa of Fabricius,
T-cell (MDCC-MSBI) and B-cell (LSCC-1104BI) lines. These results indicate that Group | mAbs
specifically reacted with T-lymphocyte subpopulation. Monoclonal antibodies in Group I (IC6, 1G2-2 and
IIDY) showed specific reactivity with monocytes but not with thrombocytes or non-adherent cells in PBMC
culture. These mAbs, though not reacted with the chicken macrophage cell line, HD11, also bound to
macrophages of the spleen and lung in immunohistochemical staining, Five mAbs in Group I showed
characteristics of binding to lymphocytes and monocytes, but not to thrombocytes. Twenty-three mAbs in
Group IV showed specific reactivity to lymphocytes, monocytes, and thrombocytes. Two mAbs (IC3 and
IE9) in Group IV reacted with most of PBMC.

Key words : monoclonal antibody, chicken, peripheral blood monomuclear cell, lymphocyte, monocyte,
thrombocyte, macrophage
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27 2L 2E70] AL YA ZA HEHUAE
H?, o5 ztzte) MEol the FHA ] AL uhEH
o2 4z 9 Wl ola A AL Yo E 3
£ 2}jolr}. Kohler 9} Milstein’ol] ©]3] PEG (polyethylene
glyco)Z o] 88 WEE4 &al(monoclonal antibodies:
mAb)9] Alahadol 20 E o) % AR W FEE 24E 5
B9 Wy EA3tE B U g mAbE
WY TE o}FYE BRHeHE o e $857 AP
A 274 iz Ny FHgde) g diyEe
A e AP THT LHFE 2702 s Y
I 259 Z/F 7] ASUNEE Aol ¥
87 2% YE7 mUstd Eo) mAb' g 0188
AYe B ZHE EHFS AR 98T 2
g So] BEFY glgo] AT Yt gz
®Wete So| mAbE WAzl ZAY F¥o Bt
o] vpef, B4 wexze 28" A7, nlolgx,
1% o Zhol e WA Ao & o5 %
Aol &, ARae 5o B P F98 £7R
2497 ik AFNA AAY 2F HY7 ERd
o] & mAbE THFAOIA At Wyl oje} BF
oM A2E RoR oby FolrE HAHE Aol
9= Aotk £ A7: ge| WA HE X ¢
HE 3ol td mAbE FAe T, HHPARRY
AWz w2 As et Ay ¢ ol £3le 4 mAb
ol 8% 9 27 o Bl the WA oS
AEe YEzF O BEE velslaa ARk

ME ¥ e

AHESE

<83 W el A E(peripheral blood mononuclear
cell ; PBMC)S} §41, 14, Fabricius (F) FA %, £7} o)
AAE L A7) ¢35} Hy-Vac(Adel, Iowa, USA)O. 2
B-E] 798 specific pathogen free(SPF) 5 &-& H ¥4
A REAFA isolatorel A ARSEI dEo] AL
o, mAb A 3h& 98} BALB/c w9-2F ARSI

PBMC2| &2

SPF ®e AeAdoaye 3me Ed& FF9
Alsever's solution®] &3] FAp710ll 218 F Ficoll-Hypaque
medium(Histopaque-1083, Sigma)oll FZ3la] 200xgol A
2587 A4 EE st AAHAA PBMCE £33t

cHEE4 el Y
glelMs e wyoz Eelg PBMCE 10-10°

celly/m ] FEEZ PBSo| 3|Aslo] Chen 5'°9) Wyl
wal G 02meL 48532 BALB/c n$-A9 138}
213 3AFHYT, 45U A2 E PBMC F49 02
WyE rheAel % UuteE B 23] HFach
vl g HE 34 ol &9 T8 (popliteal lymph node)
£ B o]ZHRE LT HEFE vhL EFF
A E£(P3-X63Ag14)9} 50% polyethylene glycol 1500
(Boehringer Mannheim)-& o]&-3t §8¥3t4ct §3d
MEE HAT supplement(©.1mM  hypoxanthine, 0.4M
aminopterin, 16M thymidine ; Sigma)S} 20% ZAejo}¥
o] #7}¥l DMEM (Dulbeco s modified eagles medium,
Gibco BRL)o| {4174 wickstsch §FAE ajdAl
feeder cell &3 4-65% 9] ICR vhg-2 BdolA A3 e
BF4) 4 E(resident macrophage)E AHE-3MEE % 15
FHE]Y= HT supplement (100M hypoxanthine, 16M
thymidine ; Sigma)S} 20% Zejol¥He] H7}E DMEM
L2 wjFEL, 29 FREE 20% Auiold Y ut AU}
¥ DMEMO. B wl|oFatHch

M| Z2| PBMCOll Hi 8t 50| 8hx QM2 Al

FHARL BolgH A AR § 10- 15¢ F
S E o] well vpebe] 1730144 A5HE o W&
ANFA sk 7H S % F3A H(indirect immunofluorescence
assay; IFA)C. 2 #2139k foxel Whge g Fu)gl
PBMCE- poly-L-lysine(Sigma) 2. 2 # 2|3} slideo| =23}
I A E doFl-g 71813377C, humidified condition
oA 3087} ¥hEA17 T, o} 7)ol FITCconjugated anti-mouse
goat immunoglobulins(Cappel) & 2587F WA 3
mounting medium(0.5M carbonate buffer : glycerol(1:9)).2.
2 mountingted B2 v Z(Olympus, BX50) 2.2 #&
stk

BEMZ2| cloning, isolyping ¥ SMA

IFAZ ZAAA3 PBMCL whE-3h= A8 Aatsts
M 2= limiting dilution ' 2.2 23] cloning 315109
AArE]= 84 9 isotyping mouse-hybridoma subtyping
kit(Boehringer Mannheim)& ©]-§-3td #lsirh. =k
o) FAE A7) YHME JonesEPe Hbyel wel
BALBjc v}-¢-22] E7 o] incomplete Freund s adjuvant
(Gibco BRL) 0.1m¢ & FA}st, FAL 159 ¥ PBMC
Eo] mAb A4 §TAIESF 2-5x106 7 E BErlow
Zadom NEF HE 15U FRE 558 A3
th i E B4 3000 rpmol A 1587 4ARHE F
AEAg 70T Bashas ALgsrh
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MEE 9 PBMC Aol ef

Age)] 29 MEFE chicken T<ell R HMES
MDCC-MSBI, chicken B-cell 2] 3% LSOC-1104B1,
chicken macrophage #-2) MXF HDI1 £ A FFelch
ol MEFE AHoldAE H7HHI0%) RPMI
1640(Gibco BRL) i) o] A ®jj ok} v} PBMCSE §-2h4)
Fo} HRANEE HEsr] 9% PBMCY WYL
Kaspers 57¢] wWlo] we} PBMCE A]ol¥ ¥ (8%)%
HYHQR%)L A7+ DMEMd] 5x10° cellymi o] X
o B{AA 279 slide glass7t o Uy M ¥
<k plastic petridishol] o] 2A17+ 2 48A)17F 2t v
stk Mk F slide glassy PBSE 33 M3 3le] niR
2 NEZE AAHsTL YZHE acetonol] 387 AR
R AEE 2 A3 o Ao AEsinh

el 22 macrophagee| #2212} latex bead B4l

g} E7 macrophaged] ¥ Sabet £°2] Wy
w2} 5653 9] SPF ¥e| 8710 Z 3% Sephadex G-50
(Pharmacia) Sm¢& FAISIE, 34Y F B HEAx
(peritoneal exudate cell) x§#3te] PBMC ujj %ol A 2}
ZE w02 wikstt vk 2 ¥ 10% latex bead
(0.8m diameter, Sigma)& 5x10° wi4=2 34 st Frhgh
T 4NZ Bb wisAch

MAE chEEM gHel =NuojrMel Yr8Y FA}

A€ mAbe] ZAY oA ] WA & FAMEZ] 95
o] JFAL He)2%] 818t G4 (Emmmohistochemical staining)
& AANEHT 41253 9] SPF o 2R F4, vA,
F 3, #& Zt7 A3 3le Histoprep FEZ A ErA|
(Fisher Scientific)2 ¥vig ¥ 20T A S2AAA 6 m
AR F2EHE PET PBST(0.05% Tween 20,
0.01M phosphate buffered saline, pH 7.2)2 A3 5o =
Axdg AAG F A9 vFoly AFE wiAls
7] $18ted 3% BSA-PBSE 2087k Aelstdch 1x18kA
2 9ol AFT mAbE 3087 whAIZ oW, 2x4g
# 2 FITC-conjugated anti-mouse goat Ig(Cappel)& ¥h-&
A Zch thE G422 005% Evans blue (Sigma)E 3%
7+ st FFAn| Ao AFEgch A2 e
I L 9t Fulg ZHHUL 20TE YA
acetone © 2 587} A&, @ PBSTE 1087+
AHse FAEvAS AASHNLH, 03% HO; §+#
methanol 2 308 7} A 2] 3t} AW peroxidase @4 & A
#A83, 3% normal horse serum©. 2 208-7F A &8 &
Ao HEe)d AL wiAlEAE Aol 1AYAR
AolM A2 mAbE Aol 3087 ¥HEAI7) F 2

A8 &2 biotinylated anti-mouse horse antibody(Vector
Laboratories) 2. 25870 WHg-A17] F oA el 2+ by
o2 A)#5)7 ABC reagent(avidin DE-biotinylated horseradish
peroxidase. complex; Vector Laboratories) & 42| 304
7+ WA & A l©.6mgmi DAB, 003% HO,
0.0IM PBS, pH 7.2) 2.2 5-108-7+ Ao, W]
we} tHE Y4 2.2 Gill s No.3 hematoxylin (Sigma) 844
< AN EH

HME cHEEM e pANT| MEete] vig
o FEA}

AR 7] WA e mAbst whg-8l= MEE [FAR &
1etqAth. 5-65-8 o] SPF &9 §4, v1%, P& Fo 3
o2 AH3e] PBSY ¥ MHIY FRAEE He
Atk dolF B-H{-A ¥ Ficoll- Hypaque (Sigma)e] 5
8 WETE P LElo¥A(3%) NaN3
(0.1%)& H7}3 PBSe 2x107 cellymé ] L2 Lo
V-bottom 96-well microplate®] well'd 5014 ¥-Z35}5th
S E] A Euf el g 50 Ywell® H7}sted 4T oA
4083+ wb-g-AIZl F 33 AA ST FEAL AAE
I 223HA 2 FITC-conjugated anti-mouse goat Ig(Cappel)
E 50 Ywell® H713le] 4T A 3087 WA FHT o)
ZIENE A3t methanolE 387 TAA7)T 0.05%
Evars blueg A2|$ ¥ ¥F¥n|7 o8 FAF3Act 8
ANEe 7 HAAr] AEAAe] G4 WHEES oy
4oz ey

. 3 .
percentage of positive cells = _Mgbg____m_.__s._mgegfof t ottzﬁlielfsus % 100

i 0o

Hel PBMC BHE Ol offt ctE224 el
B

PBMC2] E#E&glo] hsh mAbE A4Hsl7] 98ty
HAAZ] w29 29 YA AE9) vhe2 FAY
55 AEge] §3EH F 139709 hybridomaE A&
& At o5& IFAWHY & screeningdt 23 3471 9
cloneo] ©9] PBMC EH3go] Sojfog nh23h=
Ao & et ©lE mAbe] isotyping 23 UIRE
1gG1 subgroupel] £3H= A o2 VNGO ™, o]E mAb
o] ZAH(light chain):= T kappa chain®]{t} (Table 1).

HEEY M2 PBMCR MEFof ot vy
24’4 ¥ mAbE 2] PBMColl thg WH&4E Yo} B
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Table 1. Isotypes of mAbs
Total No. of No. of positive Isotype
Hybridomas Hybridomas IgG1 IgG2a 1gG2b IgG3 IgM
134 34 26 2 4 1 1

$15led PBMC il Al A& RabdE, u]3aby o)
e FAS AAs Aal, Aol me) 4o 2o
U} 4 AT (Table 2). PBMC 247k w9 4 %o
A 2ayEE B)R3o) thrombocyte o] F0) 4 &g
HeletA o2 B & UANLT, 4847 vl A
oJX BFMEE )R EO] laex beadE BAE 4 Q&
monocyte/macrophage 2 0] F01#} 9128 #1E 4 glo]
Kaspers 573} Peck S79 B3 W&3 UNge & 5
AATk

Group 19 &3l 3712 mABIIB3, 1IBIO, NEI0)E&
PBMCS}e] -g-Aol A WlRA =7|7b & M xsh vl
S8k ope Uehidew (Fig 1. A), PBMCHIS 2
AZF R 48A17F o] B A Eok= HE wheatA] o
& e, ¥R AFoE BHSAS Uehio] e
PBMCZ thrombocyte, monocyte £]2] Al X8} Bolzo g
HeEe 4 4 Uik

Group Mol <43l 3702 mAb(ICS, 1G22, ID9)E-S

PBMCs}e} ¥HEAolA BlEH 3717t & AXAT &
°|H2E W33 st5len (Fig 1. B), Group I9] mAbs}
€ &2 PBMC 2 AI7F % 48X)2F wif Fo] 23 42
gt ¥HEAdE Uehlow, 2417 vk o) Ry
X F Y X E thrombocyte2 EFEHE MESE
HHEEAE @ttt (Fig 20 A, B). Group Io) &3l
mAbE-S HDI1E X3¢ BE HEFoh= vt e B
°JA Tk

Group e £3H= 570 2] mADE-S PBMC wll ool A
A2 & Azt v R ME LT v VR
A2t 2417 v F F A EQ thrombocyteoH= W3-
AE& #BY 7 Ao, RN R REN
o thsiME S HeUTE I 919 Group IV
2 £7E mAbEE R, vRE AE B54 g
Byon, olF ¥ FR/AC3, IE9)2) mAbE PBMCE 7
Jehe EE AE #5h ok} MDCC-MSBI, LSCC-
1104B1, HD11 MEFE B 7spA w3atdh

Table 2. Reactivity of monoclonal antibodies to cultured peripheral blood mononuclear cells.

Designated

2h incubation

48h incubation

Group PBMC

mAb

ACI)

NAC? AC NAC

nB3
I 1B10 +
1Y

1C6

o

1G2-2 + +

3)

1E4
1IB5-2

MIF2A11
mBé6

IF2 + +

3

\% Others +

1) AC : adherent cells; thrombocytes and other cells
2) NAC : non-adherent cells
3) non-thrombocytes determined by morphological criteria
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Fig, 1. Immunofluorescence staining of whole PBMC with Group I (A) and Group H (B) monoclonal antibodies. (B)

Reactive cells are relatively larger than non-reactive cells.

A

Fig. 2. Immunofluorescence staining of adherent PBMC with Group I antibody (IC6) after cultivation for 2 (A) and 48

hours (B). Note no reaction with the thrombocytes.

CHEEY #Ae| HAFIolMe B8N

Group I3} II o %3= mAbE9] & F7]o|Ale] vt
S4E & st v, FA, B, A §4 37
o] EAMHE Azl [FA T Az s egay
S AAIE 23 Growp I £3E mAbE S H]3lA
2 e Bylow, FANME vHEatd e, Fid
dre WEEE A AFE 4 QU (Fg 3. A, B).
Group I 8k mAbE S B3} s w4 &
2% 4 ATt (Fig 4. A, B).

B @] HABTE WSME s

HAG7IEE Group 191 %31= 371 9] mAbs} wh-g-3}
= AEY NS E 2437 Hste 2 AN2RE AE
€ ¥3ld IFAE AAI8IE0 ©)E mAbe RIZAH X
o} 42-64%, FHAL 2549% 9} whEarH o B Ml
2oe Aol wkgEA otth 7 mAbe HFEER
Table 33 7}
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Fig. 3. Immumofluorescence staining of frozen tissue sections from 5-6 week-old SPF chickens with mAb IIB3 (Group I).
(A) spleen, (B) thymus.

A

Fig. 4. Immmohistochemical staining of frozen tissue sections from 5-6 week old SPF chickens with mAb IC6 (Group II).
(A) spleen, (B) lung,

Table 3. Frequencies of cells in the immmme organs reactive with monoclonal antibodies belonging to Group 1

mAb Spleen Thymus Bursa of Fabricius
B3 419 + 109 245 + 62 TRTC
B10 499 *+ 87 545 + 101 TRTC
OE10 639 +11.3 593 + 114 TRTC

1) TRTC : Too rare to count
* : mean percentage + SD
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4 &

B AxE FdME old7A AAEH A o
< H9 g9 | gUAE 2k FolA2 mAbE
Qs Alzsled £ 34702 mAbE A EEeH
o] &2 PBMCS}e] wh3-Adol et 4709 groupl & £/
g 4 UK (Table 2).

Group 122 ##49 3F 2 mAb (IIB3, IIB10, DE10)+=
PBMC% v|w3 277t 2L AXdw vheAE 29
oo (Fig 1. A), PBMCHi kol M A& FAM &= A
F W-3-8lA] kot BiRAA = AEA wh-S-ske
Ao 2 RHol o= FAM X U RES A8 throm-
bocyte 2} macrophageE A 2]3F PBMColl Eoj4dL X0
E Rog HISIrh Kaspers 5 859 thrombocyte,
monocyte/macrophaged] FE L 2 wh2-&l: mAbE o|&
&lal Ficoll-Hypaque W o2 H2|3 85 QR XS
0% A7t olE AER FAF ] S W vt 3o
W, PBMC 2A17b wlickolire] RaAxze] 80% o]/l
thrombocyte2 TS A Uhal stk E£§ B2
el A] thrombocyter= HejEtH o8 thE Alx el FH0)
7RsEtd oy olEe] R4 g wWole Are)
A ¥ granularity A =2+ thrombocyte®} lymphocyte 2]
FHo] ol@ThT BIEALh Peck VL ¥F WM
X 4BA7F o] ujdFe] REAMXE 96-99%7} monocyte
A& BIE vl Utk ol LR wFo] Group 19] Al
mAbE H¢ PBMCS granulocyte2] &A1& wiAl @
o) whe ko 2 B uff lymphocyte®] & ofol ¥t
St A E AZHAG HE FriEql #ld ¥l
oA o8 mAbs 23 U vhe-AdelA] v A F
A ATy 2564%9 E& WSS HY WY B
lymphocyte7} F2-& o]+ P Al Xl He| vhEst
2 e Az #e) 2AY Y7 ExE vag gt ©
® Tlymphocyte®] ¥ ob#3} whesls Y 740l
5L Ao AlgHT)

R F7A A4 E H9 macrophage EHEH] i g
mAb¥ Jeurissen 5%, Trembiki S*, Mast 5% ¢j8) 2t
Aozl @ 7l ot H& mAbr) Aotk £ Aol
Group 12 8% 3719 mAb (C6, 1G22, ID9)= 13}
screeningA] PBMCS}¢] whg-olA vl 23 =7)7} & AX
Solut oAl we-g Y HOE HolFg 1. B)
214 © 2 monocyte/ macrophageel] E-ojAde] Sl AL
2 Add9ch o]5-2 %3 PBMC v oA dojzl v
Bz A Eel = wHa-ElR] gater, 2417 wigel &
olx R Al¥o tl¥EE 2A 3= thrombocyte o
HHE-8hR] kot (Fig 2. A), 48A17F Wi FF 9] latex

bead ©H45S ZHE RIS} 7elA w-g-sted(Fig 2.
B) macrophage 5] A 7t54E U® =4 2
stk Ed )L Sephadexo) 93 FrE Ho B
4@ M ¥ (peritoneal exudate cell) Wj<FolA Poj F 2
AT 2§ WA B on(A ulAlA), oL
latex bead® BHEY F UL-S HAY 4 o) Group I
o &3k 359 mAbst Wh-§-8le A EEL Kaspers 5
7, Sabet 5*, Peck 5] ¢l ¥<] macrophage®] 434
I} dA s =% 3712 mAb 5 IC6E HHE mAb
£ #9 vA9 macrophagestts ¥H2AES HYOEH
(Fig 4) ¥%-2) monocyte® 7 ofjat 7 8 Z# %9
macrophage] = WH2Ao] ASE RoFUTh Iy
Group o] 4:8H mAbE-L MC29 virusel oJ3] £ ¥
% macrophage-f-2] A XF< HDIlo|E wHE-3lx] go}
Mast 5%0] 3% mAbsh= THE SolA g ZHE 2L
2 AZEU

Group ME 259 5719 mAbE PBMCS thrombocyte
o= whE-EHA] ool PBMCE 7AIshe M EZ thrombocyte
9j9] o M xo Y vkE-3 mAbY-E ¢ 5
ANk 1 4 Group IVE £7E 23719 mAbe
thrombocyte® Z 33 ThE AT WSS B
o, B3 o] F ¥ 717 mAKIC3, [E9E 2 E PBMC
2ot olgl ®e| T-lymphocyte (MDCC- MSB1),
B-lymphocyte(LSCC-1104B1), macrophage(HD11) f&) A
EFYn 74k wk-gAde] Fagoe] wheEl pan- levkocyte
specific mAbZ 1A =1Qith. Jeurissen 5% ¥ Chung 5*
= leukocyte common antigen(LCA)ol| t 3k mAb A&
Hg ub lch

E dTeA 23§ mAbe group £ PBMC Bl b5
52 gl vl Alx, 23 U AX, 57 4EAE ¢
AxFoe] wbgAdd uigl zhzte] EA4E0] AAE F
URNO, M Fi o] &H Whde] A4} He] PBMC
Z granulocyte, basophile, eosinophile, heterophile 5 A<
9] FAAEAR] FEAE F glo] Aol e Ax
o] 3 FAHL oYt v S FHsA g 3
He Hslr] fME oln whgAol zietd mAbE
o] dual-fluorescence flow cytometry& E§F AFa-aA,
immumo-precipitation ] L} Western blotting™-& =38 &
4 BY 59 A7¢ o|E mAbEC] A& & UE ¥
LEY 71533 FHE] F71E ArEH R € A
o]t}

g4 2
1. 2o ¥ D9 AE (pepheral blood mononuclear
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cells: PBMC)ol| wh2-8tE ©HEE 2] (monoclonal
anbibody: mAb) A4 NEF A& ANESS F M
Me] FAEN NEFE AL 5 USUTH

. ©]F lymphocyted| T+ ¥H-3-3H= mAbE 3(Group D),
monocytedl| 7+ ¥H-E-31= mAbE 3%(Group ) ©|%12
™, monocyte9} lymphocytes] FEOE HREElE
mAb= 5%(CGroup MM <1tk 1 & 235(Group TV)
thrombocyteZ ¥35}= PBMCE 748k RE £§
o A2 gr&ate g oAtk

. Group I12.2 #F-2 3%2] mAb (IIB3, IIDIO, IE10)&
el 85 v R4 G R, FA4 A EQ25-59%), v
BA E42-64%)N = W3-8 %k Fabricius'g A Eofl &=
RH-E-8HA ggot T-lymphocyteo] §F ofoll Folxo =
wheale Aoz 2 Yh

. Group 12 £7¥ 3F2] mAb (IC6, 1G2-2, ID9)+= ¥
ol monocytet= B Z 29} macrophaget® ¥H§-
e mAbY & ¥ F AUUTh

. Group IVE £5 % mAbZ IC3, IE9 % 79 mAb
£ EE PBMCY w32 vehlio] 9ET7 3544
of ¥kgete A2 AU
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