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Al By (in vitro immunization)
< A JH FYg FARSI WY vheE
dodle AW Wy whgEde g AAe
A M ZA E(splenocyte) & HE3dt 3-7L3
gdn A CO, w7 WollA] v FAZE uf
gstd B d9+E A &4 M E(plasma

cel D2 E3AH FAE Aisle RE LI
(Borrebaeck and Carl, 1983). o] W2

19673l Mishell® Duttonell & A& A%
slen o olF thekdt FUE AR Yo
el Aot Luben and Mohler.1980: Miner
1981: Dahmus et al.. 1988: Erich
et al.. 1988; Boer et al.. 1987, 1988,
1989: Bazin et al.. 1987: Boldicke et al..
1988: Borrebaeck and Moller, 1986: 1987,

et al..
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1988: Mulbacher et al., 1985: Ossendorp
et al.. 1986: Pardue et al., 1983. Van
Ness et al., 1984: Michael. 1988:
Kronberg et al.. 1989). Algdzhi W wtg
oA F8A dFHe A& B dA+E A3
o] & 8] M E(plasma cell2 A7)
B dd7 &4 AA(B cell activator)elth
(Boldicke et al.. 1988). B 4=+ &4 <1z}
(B cell activator)e WH& IL-1. [L-2,
BCGF(B Cell Growth Factor), BCDF(B
Cell Differentiation Factor)s} #<&
cytokine, lymphokine 224 ol#% EAE
= Algad W whdolA ALE] e o
g 2oz AlE dY whE & A=t A
7 AFEEIE dEH 2UERE 4 2
7 ®iR] (thymocyte conditioned medium)
(Luben and Mohler. 1980: Ossendorp et
al.. 1986: Van Ness et al.,1984) &3 &4
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Z7A wiA (mixed thymccyte conditioned
medium)(Miner et al.. 1981. Borrebaeck
and Moller,1986: Pardue et al., 1983),
phorbol myristate acetate activated EL-4
cells®] =7 WA (Borrebaeck and Moller,
1986)5°] slom, ol¥tox dut £33 3
A2 (lymphocyte mitogen) & AH&3 Alg#
W 9 ®kgo] A=HATHGansbacher and
Zier, 1988: Maurice and Oger, 1989:
Ilfeld et al.. 1981: Anderson et al.,
1979: Gupta et al., 1988: Cohen and
Rothstein, 1989). Xg7A <F 200F< <3t
7 ¥3 &3 dzk(lymphocyte mitogen)7t

weHn 2 F LPS{ifeld et al.. 1981),
PWM(Maurice and Oger. 1989), PHA

(Gansbacher and Zier, 1988)%o] &=
o =& (polyclonal activator)& F& R&
22 o FHZee dud7 Bg 3
(Iymphocyte mitogen) & °] &3 ©9g ¥13-9
A5 HE ZAZE(signal transduction
pathway)7} @7+8 32 U (Gupta et al.,
1988: Cohen and Rothstein, 1989).
Al dd ahge Ay W uby g y
sto] B ul ogejrix] Ade] Uk, AAE A}
o] gy Zo| HAY Uz & £ gle A
Sl dd A S e 4 loen(Kronberg
et al., 1989), EAE A7ta} FoAEE oo
A W "dyEg "84 Zn How
(Borrebaeck and Moller. 1986), A== A
A wdgde] JAsAY, AAW Hdol Ertw
3 YL whdANNE $ dode FH U
(Erich et al.. 1988). =3 Al Hod Wy
oA doejt= AW el A= HY
Lo 2@ RA8L 5T F Yt (Borrebaeck
and Carl. 1983). 7 ¥kdd o= T oo+
(suppressor T cell)el] 2& W oA 28§
(Mishell and Dutton. 1967). ¥ &olA
" (FBS.FCS)el 9& vz Eda3 44 A
AH(Van Ness et al.,1984). #Hug [gM
(Boer et al.. 1987T)2] 474 Go] A7l =ln
ek webd AP [y vk A EE

o o kI
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FCS(FBS)WA 238 34 A4S 947 4
gl E719] & (rabbit serum)(Borrebaeck
and Moller, 1986: Pardue et al., 1983)°]
U 479 d3(mouse serum)(Mulbacher
et al., 1985) £ F¥A A (serum free
media) & A3t AcH(Boer et al., 1989).

A wed g ol &g ghA] At gl
oA F84 I e HE FAglol
d3lo] o]RojF o}, BE&A I Afdde
AE EAo] gl7] whFol] ALRER] gfolop &
Lol o3l HdAor HAU AHE YHE
ol g]ojo} 3tk (Van Ness et al.. 1984). =&
kg A (immunogenicity) & 712 &¢9
A$dE &4 adjuvantE AlEslol He A
o] 9t (Boer et al.. 1989). & dAF&= Ax
v ol B84 &9 AFHS MHC &
U9l H-2 &9E Loo Folx gFxm, Mixed
Lymphocyte Culture® 283 Az o
H-2 haplotypes MEE o] &3}] H-2 ol
e AdThy Al P& A|E3ted o] & utg
o2 ddFda Yig Almddct.

ME L

N =B

B2 Ade ggoz L7 ZaA AFH
(Inbred mouse)¥ C57BL/6BySnJ& H-2b
haplotypeolx, &9 #8&x A% A/WySnJ
(H-22 haplotype)$t SM/J(H-2V haplotype)
g B Ay wAlzl FF 1A (hybrid,
ASmJFDE AM&eRy. AX §§d A8
A7 Z%k(mouse myeloma) MEFE SP2/0-
Ag 14(Balb/c ##) & AH&3l%ich.

AEBY Y Y

B Age] dnkdl W& Figure 1e e}
it C57BL/6BySnd AF (6 F8-10 %)
2 i F Fd AU uFE AE3 AH
i #] (wash medium. 10.2 gm/1
RPMI 1640. 2 gm/l Sodium Bicarbonate

Z4:
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F NON IMMUNIZED MOUSE (A x SM/J, F1 HYBRID)

‘ SPLENOCYTES (5 x 106 cells/ml)J

B CELL ACTIVATOR uv ANTIGENS
(20 DIFFERENT CONDITION) TREAT (B6 SPLENOCYTES, 2 x 106 cells/ml)
) CULTURE (5% CO, lNCUBATOR)J
FOR 5-7 DAYS
CYTOTOXICITY TEST ANTIBODY ELISA
DETECTION

ANTIGENS (B6 LYMPH LODE)
CULTURE SOUP
COMPLEMENT

|

CELL FIXATION

DETECTION

ANTIGENS (B6 SPLENOCYTE)
CULTURE SOUP
ANTI-IgM & G HRP CONJUGATE

ENZYME SUBSTRATE

ENZYME REACTION STOP

|

MEASURE ENZYME ACTIVITY
at A. 492 nm

Fig. 1. Experimental scheme of in vitro immunization under various conditions.

(NaHCO3)E &% vk, 2 ¥ 400 gollA 5
B 94 Belde 33 & 3 W e v
AE ZHAEE 2 x 106 cells/ml AIXE Y]
stn k&Y U.V.(20 erg/mm) & A elste] ¥
FAEE B4 AT U V.2 3 &
¥& 8 ml 9 20% FBSE Tdete ME 4R
Hl 2] (growth medium. &4: 10.2 gm/]
RPMI 1640.20% FBS. 5 x 1075 M 2-
mercaptoethanol. 2 mM glutamine. 50
mM HEPES, 24 mM Sodium Bicarbonate
(NaHCO3), 1 pg/ml penicillin, 1 ug/ml

streptomycin)el AFAIAG, A FAR=Z
A28 A/WySnJ ¢ SM/J9 10 #E
(ASmJF1 hybrid. 6 F%-105%)9 v|ZAA X
E Y7 e 4oz Agsld 5 x 106
cells/ml AIXZ wjAlol] HF 3 F cfefg AlE
Tl A A 2A(2071R]) o2 CO,y 7ol
COqy 742 5% =2 5Y0lA 7L 377 CellA
LIS =
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x4 viX{(conditioned medium)

BN MZE =2 HiX|(thymocyte conditioned

medium)

FE&2e 2 AlFe] 2 3 AHE = F
T BHE F4& HEstd A WAz d"
T F 400 golA 587 94 Felste S 3
W owrEdg FAMT YHEE 5 x 106
cells/ml AIX=2 FH3lxw 8mle 20% FBSE
EEate AE AR wiAelA 493 A1l o

o B 2 x 106 cells/ml HIEE Yol& 2
9 ¢ 7RSS T oo A 22 B
A2 227 Con AE 100 ug/ml2 Hol& 3
S A 1 FY AGAF =829 2

e Age) 4 FUAEE £ A% 59 4 7}
Al 202 FYPct. 49 F AEE 400 g
AN 5 7 A4 Relstel meln 4EATS
Asted APV WA QA 8 mlo) WA
20% FBSE ¥ &sles AX A X<} 10 12
£¥atel Agact

hA) MiZ =7 HiX|(macrophage conditioned

medium)

Ao} e AR 6 FH-105%H MHE
=4 3 54 JEE 0.34 M sucrose £ 4
ml-& 72U FAtsle S0 i A2E A&
st M wiRZ dE g F 400 gollM 583
A Heste A& 30 w8 F 2 x 100
cells/ml AIX= Fw|stxn 8mlel 20% FBSE
Feate AE AR wiAdAM 497 72T ol
) FH4E 5 x 104 cells/ml AEXZZ Y& H
9 2 1A S AR 1 FY HE
Al FEatel 22 Alg AFHe W HEE
Z A T 37k 2oz FIYsidict 44
F AIXE 400 gollA 583 944 Eelste W

it

mle viAF 20% FBSE Xgste AE A%
Wi 9k 1012 Eeted A gac
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TR ME =21 HiX|(co-conditioned medium)

4 Ax =74 wiA(thymocyte con-
ditioned medium)% W2 AT =7 8x]
(macrophage conditioned medium)% 22}
o] Z2eA M3 4. A whgo] A E AE
< 1112 Ao A3l HAAl AA 8 mle] s
2F 20% FBSE Egsle= AX 43 wix s}
1118 Egste] Ab&alch, Egt AR A 1
FA HGA FEA 2 AEY AFH
e AEel FHATLE wited e 2e =1
o2 ol FUT.

rlo

E&¢t viX|(mixed cultured medium)

EMME =% HiX|(mixed thymocyte cultured

medium)

FE2tet Ze AR 2 FH AHE =4 F
T dHE F45 HEst FHAMNME 27 u)
At g wyoz Hede 5 x 106
cells/ml M Z2 FH|stn AlFAY BFA] Yol
FAvh, T3 AWM 13U A &
e} 2e AFe A FAAEE 2E 21
o2 o] FUt,

=

.

el MzEz EZF
cultured medium)
£8As 2e A%e 6 FU-1078 4AE
EA 3 BF JEl= 0.34 M sucrose £ 4

B X| (mixed macrophage

mls E7W FAbsted B2t A2E AHE
stel e AE 23 wfz|eh 22 WyoR Ag
sted 2 x 105 cells/ml ME2 E¥|5ta A@
Tl QA dolFadvk =g YA 1 F
A AGAIZ] AR 22 AlFe AHel o
A NEE 2E 2P0z Yo UG

F71x| && vlix| (mixed co-cultured medium)

FAAES diA AEE 47 HEdd A
A2 dE 3 F 400 gollM 58T 94 &
gt AP e 3¢ wkE F 47 5 x 108
cells/ml, 2 x 10° cells/ml ME2 Fv|dln
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AN A goiFeinh =@ AARAA 1
FU7 WAL S8R9 Te AT A
B4 Az FHAEE 9% Be 2o 3

utr &F Xt & uiX|(lymphocyte mitogen

contained medium)

T Ao dizgt £7 AAR=Z ¢z Con-
canavalin A 50 ug/ml. 100 yg/mle] =2
o2 Aday |ddA 74zt Yol it EF B
Aol digk 2 Ax2 4 Lipopoly-
saccharided 50 gg/ml. 100 ug/mle] =42
2 oAgE3Y "9 #Az gol R
Pokeweed mitogene T, B dul3 ko ¥
3 224 Az deided 10 pg/mle) 2o
2 A3 WA o] FAUT)

AL

C57BL/6Byd ##E =4 F T4 dH=2
HlAL AHZeto] A3 WAz de g F 400 ¢
A4 5EZF 4] Elste B L 3 wkE ¥
HAAE AAES A2 J94(0.8% saline)
o 1.6 x 107/ml ME=Z Fu|atd B FA}
o] QAU WdeEn o WEog 653 A
&3t ghA BAA] ETE ALEHT

gl 24

g %2 ammonium sulfate pre-
cipitation W22 et 4 wgAE
400g, 587 94 BEste AXE JFAAY
%, A294% 10 ml beakerd] g1 mukAl7|H
A ammonium sulfate(4 gm)& #A3] I
2354 ¥ F(50% saturation). 4°CollA 3t
4k B9k Basidch. e, 3000g94 30%
24 Bt 0.8 ml PBS(Z4: 8.0 gm
NaCl, 0.2 gm KHyPO4. 0.2 gm KCI. 2.9
gm Na,HPO,-12H,0)2 AHES %< ¥,
PBS&lall A A7 ammonium sulfate®

&3] AAART
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B2 ofFEM MZ Foj

mediated cytotoxicity test)

geloz AHE3F C57BL/6BySnde 34
(lymph node)oll* d=1& HE3ld, ¥4
A At Ao 1 AIZE B WSAIAG.
Fol HAE HZMAIZIR, 1A B9 37°ColA
Ba% pAd(glutaraldehyde: 0.2%.
glycerine 2%)2.2 AXTEL AN T ¢
42k @t @Ego, o] Wy os &3
N & BEE JHQ A9 4= EHE F
U,

Al8 (complement

HY FAM: ELISA(Enzyme-Linked Immuno-

sorbent Assay)

A gAFe] A& anti-IgGY IgM
HRP conjugate® Al&-3tith. H-2 gglof Al
THEA Fgdolmz AX(HE FE: 5 x 1086
/mhE& ez At&3led ELISAE 33
tH(Campbell, 1984). -+ ELISA #(Plate)
€ A E coating £9(10% Poly-L-Lysine
solution) &2 1417k Bt HeEg 2 A3 &
A (PBS-Tween(0.05%). 8.0 gm
NaCl. 0.2 gm KH,PO,. 0.2 gm KCI. 2.9
gm Na,HPO,4~12H,0, 0.5 ml Tween 20)2
2 3 e ¥ gdeg AL8" CH7BL/69 )
4 A EE ELISA #(Plate)e] 23 s&4 B
&3 ¥ 0.25% glutaraldehyde® 383t 713
T A gdez 33 Mett. 2 F blocking
£9(1% Bovine Serum Albumin(BSA))<
2 273 B sty Ay &do= 3 Mm
AT FHA (e §84)E ELISA H(plate)
of Z5 1A% F< -3 vhgo] FES
AUYEE F F wash &doz 3 M F,
HRP-conjugated anti-mouse I1gG & IgM
(10009 3A)E 50 ul¥ ELISA ZH(Plate)l
Z3n 1AEG Folwrk, 1 F AlA gd03
3" ME& F . enzyme substrate &N (2A4:
0.04% o-phenylenediamine dihydrochlo-
ride(OPD), 0.012% H,0O, in phosphate-

e
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citrate buffer, pH 5.0(25.7 ml 0.2 M
dibasic sodium phosphate, 24.3 ml1 0.1 M
citric acid. 50 ml deionized H,0)& 23t
o FES A RE Sl 1 F oAl 8o
©2 ELISA #(plate)® %2 %3 2.5 M
HyS0, 50 ul stop &¥2 ELISA #(plate)
of 7+ ¥ ELISA reader® &%% 492 nmol
A gg Tl

gl wedo] 9] H-2b haplotype
ST YAE A=A £@ A
o Weol 93 RUdFFA S AlE
F7rA W& M2 Bty s

H-2b MZol Eel selof chst elof w

Ay "Je d e 5742 23 9l A
(mixed co-cultured medium) 2722 43
te Aol Mg AFHol7] WFd o WPoR
597 widg AL AH&siAT AW W&
C57BL/6BySnJ A#HE =4 F uwlFMx 3
AEL e AH4(0.8% saline)dl 1.6 x
107/ml A E2 FHet] 7)) FAlEAT) o
telo 2 637 Al&sted AE §3 49 A npx
HA g dysAct

ok

2

Mz g8

8 A F AFH FF AXY e F23
glatx, 7+F Wi (AE A3 ¥iA], HAT Wi
A(HAT medium, Z/4: 500 ml 4% =
(20% FCS). 5 ml x 100 aminopterine: 4
5 ml x 100
hypoxanthine: 1 x 1072 M hypoxanthine
24 5 ml x 100 thymidine: 1.6 x 1073
M thymidine %)) € & F v|g] 37°C
2 2EE 3E AR MAE A welld ¥ F
T8 YR 2 AT AFH(6 FH-10
FRE EY ¥ P JHE X ATE AF
sle] 5 x 106 MIEZ 96 well plateo] feeder
2 Zolx3 5% COy Wid7lel BTt §&st
e 2. AR J9A8d AFH A ¥FAEM

X 1075 M aminopterine £,
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X 107 cells/mD)E #&lgtd nlg] FHja 5
A AF ¢ AE( X 107 cells/mD) e 50%
PEG (Mw. 1300-1600) &dorx AE §EA
21 % 5709 96 well plateol ZSgkth. EF Al
g Ul AdgAAd HFAEM4 x 107
cells/mDE =& ¥ A3 T4 AE( x 107
cells/ml) 9} #& Whgoez Ax¥ 347 £ 5
7h9] 96 well plateol Z%ct % th&d &
Bl HAT wix2 JAdsida. AME §% 357 ¥
23 o&2AH MAEX Fe HEE FIYsd
positive well& AE3lHch AEd ddF A
¥EE Al HT ¥A(HT mdium, =4: 500
ml A% WA (20% FCS), 5 ml x 100
hypoxanthine: 1 x 1072 M hypoxanthine
g9 5 ml x 100 thymidine: 1.6 x 1073
M thymidine €)dl welld 3-10 A3%/ml
2 343 F feederE 96 well platec 23
subcloning3lggtl. 171¥3%F HA &G ME
ol Aoz 2z At

Al 24

A E A FPAES serum free media©l
A 29z e Foejddg 27T71A 843t
B oE24 AX R H4PE St B
pri=

£

H-2b Mize| Fod ol cHst Al f HY
gy = &3}

H-2b AZEA Fdodl i Aldd B B9
el HAM3E YA A A ez A

Z P3P}, oL ZAEL FAATY W
2 A E #Z& AEEF Concanavalin A.
Lipopolysaccharide, Pokeweed mitogen %
< a7 %72 Adx(lymphocyte mitogen)E
Z Jdd(Table 1). oW #Hdoze
C57BL/6BySndJ (H-2 haplotype) 2] #&A %
£ U V.2 88438 sl Aldsln, &9 F
42 AELS A/WySnJ ot Sm/JE mukAlizl #
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Table 1. Various conditions using in vitro immunization. To optimize a method of the antibody production against cell surface
antigen of H-2b mice using in vitro immunization, there were 20 different conditions which were practiced under various
cultured media containing thymocyte and/or macrophage, or various lymphocyte mitogen such as Concanavalin A,

Lipopolysaccharide, Pokeweed mitogen.

Type of .condm(‘)ns. using Name of different conditions using invitro immunization Abbreviation
in vitro immunization

Cell Thymocyte mixed thymocyte cultured medium T

mixed immunized thymocyte cultured medium T

thymocyte conditioned medium ™M

immunized thymocyte conditioned medium ITCM

thymocyte conditioned medium with antigen ATCM

thymocyte conditioned medium with mitogen MTCM

Macrophage mixed macrophage cultured medium M

mixed immunized macrophage cultured medium M

macrophage conditioned medium MCM

immunized macrophage conditioned medium IMCM

macrophage conditioned medium with antigen AMCM

Thymocyte and mixed both cell cultured medium BC

Macrophage mixed both immunized cell cultured medium BIC

both conditioned medium BCM

both immunized conditioned medium BICM

Lymphocyte Concanavalin A 50 pg/ml Con 50

mitogen Concanavalin A 100 pg/ml Con 100

Lipopolysaccharide 100 ug/ml LPS 100

Lipopolysaccharide 200 ug/ml LPS 200

Pokeweed mitogen 10 ug/ml PWM 10

% 1A (ASmJF1, hybrid)d ¥ZAAEE A}
&3t

Z74 vix|el &nt
Z27 WAEE AdaN 949e FIPRE o
A A Fe 23317 &) AdB W 7Y

F B YARAA
EE 4% 5L WY

r
2
>
Py
dpi
2
X
H
kS
L
S

Yotk Al@# W WA awgg A5
oA fd WHA FA A 27 WAL A3}
AY Ae ge deid aaa 9y A

Z74 w7} ¢ g2&
T FAAE =0 WA E B“‘“ld W]l Con
Ast #9E Yold Hhge] dubHl FAAME

A ARG o 22 49 FA7F AEHAG
3 T4l e AL WA AEZES AHER
A4 A9 Fs7t 2AEAC}. (Figure 2)

H-2b AEEW ol wgets FAFE =
Hat7] 8 543 Tdoll BA o EA AT |
AEE Fg88 A3 FA YA e Z 2o)E B
olx] ARt 7MY EE A e e e
Ao Ry Ao upANAz FAAEY o
A }\

rulo Igm N

AEE 49 B AU Ao el ol
F gt E 43 2e A @ vehd
Ae FUAZ 20 WAL

fi."ﬂ ljH7<l°| ii‘—}

3,
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otk
_é
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rr‘
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o
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o
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P.C. TCM ATCM MTCM ITCM MCM AMCM IMGM BCM BICM
P.C.: POSITIVE CONTROL

Fig. 2. ELISA for antibodies anginst cell surface antigen
of H-2b mice using in vitro immunization under various
conditioned media. Splenocytes from no immunized
mice were cultured in vitro for 7 days as described in
the materials and methods section in the presence of
various conditioned media as indicated in the figure.
After 7 days in culture the supernatant was collected and
assayed for polyclonal IgM, and IgG. Values given are
means + SE from two different experiments. (P.C.:
Positive Control, TCM: Thymocyte Conditioned
Medium, ATCM: TCM with Antigen, MTCM: TCM with
Mitogen, ITCM: Immunized TCM, MCM: Macrophage
Conditioned Medium, AMCM: MCM with Antigen,
IMCM: Immunized MCM, BCM: Both cell Conditioned
Medium, BICM: Immunized BCM).

A 492 nm

1.2

=

o8 - e

PG T T Mo BC B
P.C.: POSITIVE CONTROL

Fig. 3. ELISA for antibodies against cell surface antigen
of H-2b mice using in vitro immunization under various
mixed cultured media. Splenocytes from non immunized
mice were cultured in vitro for 7 days as described in
the materials and methods section in the presence of
various mixed cultured media as indicated in the figure.
After 7 days in culture the supernatant was collected and
assayed forpolyclonal IgM, and IgG, Values given are
means + SE from two different experiments.(P.C.:
Positive Control, T: mixed thymocyte cultured medium,
IT: mixed immunized thymocyte cultured medium, M:
mixed macrophage cultured medium, IM: mixed
immunized macrophage cultured medium, BC: mixed
both cell cultured medium, BIC: mixed both immunized
cell cultured medium).
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o WA Ak zt 28 A Hl&de
o 23 b %o At AEE PHe 1 F
<t AN WA FAAEG dAARE
2 A4 go] Yol & whgoldnt. 53 B4
' AL A9A7] HNEES A
§A1e] Fobol i Aztee v
o] A& Astne A9 F7it
g}, (Figure 3)

H-2b wl$-xe] A¥ W o] wkgsle 3
A Fe A7l Aol 5 7o BHH &4
AFE Aol 478 £} A7 20 ARG &
2 A7 4390, dAFAE & Aol E
Holx] gkt A & A #E vekhd A
e Wy Zae Ao slatA R FAaqxe
HAMEE AN Zo] o] & ielUnt. =
7P e A g el A FAAE £F
iz Ao}, (Figure 4)

oA ¥e o
j=9

20 PERCENTAGE OF DEAD CELLS

N.C. TCM  MCM  BCM T M BC P.C.

N.C.: NEGATIVE CONTROL
P.C.: POSITIVE CONTROL

Fig. 4. Complement mediated cytotoxicity test for
antibodies against cell surface antigen of H-2b mice
using in vitro immunization under various cultured
conditions. Splenocytes from non immunized mice were
cultured in vitro for 7 days as described in the materials
and methods section in the presence of various cultured
conditions as indicated in the figure. After 7 days in
culture the supernatant was collected and assayed for
complement mediated cytotoxicity test. Values given are
means + SE from two different experiments.(N.C.:
Negative control, TCM: Thymocyte Conditioned
Medium, MCM: Macrophage Conditioned Medium,
BCM: Both cell Conditioned Mediium, T: mixed
thymocyte cultured medium, M: mixed macrophage
cultured medium, BC: mixed both cell cultured medium,
P.C.: Positive Control: mouse antiserum).
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< A7 2AE LPS 100 pg/mle) A% =7

ut ET QIXte] &1} iRl A ZHah e ko) dHE FAME
dat+ £Z AzxH(lymphocyte mitogen)® 27 uix|e] AL} u)sd £3o gH| oko]

ZARH W B9S FEAE W A4 FAYS E =HAY. Con AVl LPSY A$ =43 ko)

Zgstzl el AlEd W 99 7Y B A4 F7) st A ool ErhslA] ¥m 238 o

HE s, 2 A 2d wi A TF oo P Robith PWMe AS$E AA dNg A

ABot M oFe] gz gl s e 9 uiAvkA Rz @ale] ool wrAl Jebygtc)

A 7t LA E LPSQ 735 271 WA ddA 7 (Figure 6)

W Ao BHE FAAE 2 wixe] A

-2 vl &3 5 Q A ol HEHAUY. Con AP EA| AdAL

A9l B T o] ZTIESE A U] F

7HeE wbd LPSo] A folle RiUlE Sojm o) MEZ S8E Mz

EoM S o 233 A9 <o) <kt Fisld
. PWMe 29 T. B 43+ 25 AE 29
= EF7 A7l Aoz 4R A gko] 713
ol FEd Feg A7 =HAAT oz A
9] ko] @A el (Figure 5)

H-2b v}$-~9o] A¥ F9W Fgo] v g3is g
AFE EHs7 el 5Y3} 70l BA oA
AE el AEE £33 49 24 oAy 23
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Fig. 5. ELISA for antibodies against cell surface antigen
of H-2b mice using in vitro immunization under various
mitogens. Splenocytes from non immunized mice were
cultured in vitro for 7 days as described in the materials
and methods section in the presence of various mixed
cultured media as indicated in the figure. After 7 days in
culture the supernatant was collected and assayed for
polyclonal IgM, and IgG. Values given are means + SE
from two different experiments. (P.C.: Positive Control,
C50: Concanavalin A 50 ug/ml, C100: Concanavalin A
100 pg/ml, L100: Lipopolysaccharide 100 ug/ml,
L200: Lipopolysaccharide 200 ug/ml, P10: Pokeweed
mitogen 10 ug/mil).

H-2b v}$- 2o AMEFEH Ao i3 A H7
W B 218 FAAZ HAHATES Pol ¢
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o v MEE wid F 43 T A E(mouse
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B8 7 DAYS AFTER IMMUN.,

Fig. 6. Complement mediated cytotoxicity test for
antibodies against cell surface antigen of H-2b mice
using in vitro immunization under various mitogens.
Splenocytes from non immunized mice were cultured in
vitro for 7 days as described in the materials and
methods section in the presence of various mitoger:s as
indicated in the figure. After 7 days in culture the
supernatant was collected and assayed for complement
mediated cytotoxidity test. Values given are means + SE
from two different experiments. (N.C.: Negative Control,
C50: Concanavalin A 50 ug/ml, C100: Concanavalin A
100 pg/ml, L100: Lipopolysaccharide 100 ug/mi,
L200: Lipopolysaccharide 200 ug/ml, P10: Pokeweed
mitogen 10 ug/ml, P.C.. Positve Control: mouse
antiserum).
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Table 2. Comparison of in vitro and in vivo immunization on the generation of antigen-specific hybridomas. Splenocytes (4
x 107 cells) from non immunized mice were cultured with C57BL/6 splenocytes in vitro for 5 days in the presence of
thymocyte and macrophage co- cultured medium and were immunized in vivo for 6 weeks before fusion with Sp2/0-Agl4

murine myeloma (1 x 107 cells)

NO. OF CELLS FREQUENCY OF WELLS FREQUENCY OF WELLS
le&%EON AT CELL CONTAINING PRODUCTION H-2b
FUSION HYBRIDOMAS ANTIBODY
IN VITRO 4 x 107 24% (117/480) 2.5% (3/117)
IN VIVO 4 x 107 28% (135/480) 3.0% (4/135)
o] z‘g Ag Ft]_ Well’% __&1_.;@ 2-‘5} @1}- ;‘g iﬂ LH E\’i g'a BoL 20 PERCENTAGE OF DEAD CELLS
A A 480 wellFol 13570, AR o , o

g WM E 117004 Ao Aako] ol
A}, (Table 2)
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Fig. 7. Titration curve of monoclonal antibody using in
vitro and in vivo immunization by complement
mediated cytotoxicity test. The positive wells screened
were subcloned by HT media for one month. We
screened and assayed antibodies against cell surface
antigen of H-2b mice by complent mediated cytotoxicity
test and finally obtained four positive clones.
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7h] 2AM dde FstAn 1 23 4 o AdE :
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Studies on the Antibody Production Using in vitro Immunization
Tae Hoon Juhn and Dong Sang Suh (Dept. of Genetic Engineering, Sung Kyun Kwan University,
Suwon, 440-746, Korea)

To search for the most effective method for the production of antibody against cell surface
antigen of H-2b mice using in vitro immunization, the splenocytes from A/Wy x Sm/J
{ASmJF1) were cultured with UV treated C57BL/6 (H-2b haplotype)splenocytes for 5-7 days
under 20 different conditions including T lymphocytes, macrophage, lymphocyte mitogens
(Concanavalin A, Lipopolysaccharide, Pokeweed Mitogen). The titer of anti-H-2b antibody was
measured by complement mediated cytotoxicity test and ELISA. Antibody production was
detected in every condition and the highest production was obtained in the medium containing
thymocyte together with macrophage. Five days after the induction of antibody in the above
medium, the immunized ASmJF1 splenocytes were fused in vitro with Sp2/0-Agl4 to produce
the monoclonal antibody against H-2b. To compare the in vitro and in vivo immunization
efficiency, C57BL/6 splenocytes were injected into B6 peritonium and incubated for 6 weeks for
the in vivo immunization. Three positive clones under in vitro condition and four clones under in
vivo condition were obtained.



