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Production of Monoclonal Anti-idiotypic Antibody to Monoclonal Anti-DNA Antibody

Myung-Hee Kwon, Jae-Seung Kang, Ho-Joon Shin, “Young-Ju Jang,
Sun Park, Millina Lee and Hyung-Il Kim

Department of Microbiology, School of Medicine and *lLaboratory of Immunology Institute for
Medical Sciences, Ajou Universily, Suwon, Korea

It has been thought that autoimmune diseases like systemic lupus erythematosus and rhumatoid athritis
are closely associated with anti-DNA antibodies (Abs). In studies of the control for anti-DNA Ab generation,
an understanding of the regulatory mechanisms by anti-idiotypic Abs that influence the production of anti-
DNA Abs would be facillitated by the avaitability of the hybridomas producing the pairs of DNA-specific and
anti-DNA's idiotope-specific monoclonal antibodies (mAbs). We have produced a series of anti-DNA mAbs
and then monoclonal anti-idictypic Ab directed against idiotypic determinant of the 3D8 mAb that has the
highest affinity to dsDNA and ssDNA among the anti-DNA mABs that we had obtained. The spleen celis of
the MRL-{prflor, autoimmune prone, mice were fused with P3X63AgB.653 myeioma cells to obtain anti-DNA
Ab secreting hybridomas. Out of the fourteen clones that showed strong binding to ssDNA, four clones had
cross-reactivity with dsDNA whereas none of these clones reacted with left-handed z-DNA. The binding
activities of the ant-DNA mAbs to various synthetic polynucleotide sequences were different respectively.
Anti-idiotypic mAbs were generated by the fusion of myeloma cells and spleen cells from the Balb/c mice
immunized with 3D8-Fab. We have produced two anti-idiotypic mAbs, B7 (IgG2a/x) and O2F3 (IgM/x), which

were specific to 3D8-Fab and cloned the variable region of the heavy chain from the O2F3 hybridoma.
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ZAsA diotyped e A ZE A T X (Ts) A4,
- idiotyped WEEE BE T AL (Thel 284 5
of o8] elold 4 ke BaEo sl A EEW,
thake) anti-idiotype &3 Fol 2 A ske] AAE v
2o A & idiotype 34 & AAbste A F M X (precursor)
%7} Zago| Basol, thael anti-idiotype ¥t B
Au2s 2y Ad4gezy FAQ4E AP &
Ar}s. @ A date] LB AAME vhFAY T
YT TE g npS 2o ¢okH (adoptive transter)Al
AL w A& oz gAYio] G ge] FHH anti-
idiotype @A 7t Ts 27 44 & Fratd FHY4E
o A gk Pkt

v} anti-idiotype & Hof o & AsbaA Y4k B #
o] gR A 2475 L 4 dAE e Aol b
Eolgl g ¥%, BAAZ, B A¥e @424 9B
Yo La s o] gl e84 9 isotype Fol wpzt
s g Ate] 27 E oA HE Avtd ARE REG
2 mabA anti-idiotype &HA 7F 2 7HEA] YA 2 B
oale 7|4 S wEly ArtAdAg A EY S U}
A= W2 E anti-idiotype B AgAte] H&stzlet
Azbe o)

ol2) 8 HA 2, B AT E A4y Fubyd FE 20
A ZAeu gQlog HztE e anti-DNA BE 8 A4 &
AAbahe ohadd stelralEris ojE @ZE MY
idiotypeE 9148} ant-idiotype ¥ & BrR3e A&
2x g st ol E Pl HAAY Fay i AP
F FALE At G A Y 542 Hole MRL-jorfior vH5-
22 2 anti-DNA 342 J4kste slolnejevtE 4
Abalela, Wik ol A A e] Fabd A sk} -0l
WAzl o 24 anti-idiotype &3 & Aitets dhe]HE
ol & gaatgoh =9 o] &, anti-idiotype 34 & Hhel
Zjoteld tha gatste] 27| A Aol ol ol &
gAY, §HAE zgoas gy e 8
Eo)gd g ztE a2 &44 WA ¢ U=F anti-
idiotype Tl FAAE 23 AT

M 3 YY
yYES

Anti-DNA 8] &4+ slo] el Ert A 2o 9 20~
2472l MRL-lorflpr wk$-22E, anti-idiotype 33 44t
slolB e} A 2ol 6~85% 9] Balpjc w28 Ab
3ldrh

Anti-DNA 2Ha| 484t S0 22| 0} H 2=

MRL-lpdlor mb$~¢] dfezie 832 Eelad
o] Z 7}tk DNA (dsDNA)o] o € ELISAE A3 st ¥ 3
W anti-DNA 838} €7b7) 58 vhs a8 A48 F 4
TS AA Bt vhA B AE A, gdel= 2
glrz Biol g M ¥ Ekstm RPMI wjz] 1,500rpmell
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A 58 33 QA st A A s P3XE3AgBE53 (ATCC
CAL 1580)& RPMIM= = 23] AH3lzn ol A ¥ o) 2]
A ¥4 v o] 157 § =2 EFste] 1,500rpmellA 5%
7t 428 T Agae 25 A A} oo 50% (wv)
o] PEG (polyethyleneglycol 1500)8& < 1mi& 37Tl A
18-7ke) A 7k5ha, RPMIEI X & 180 23 1ml, 38
ZA 3ml, 3% 23 10m-& A3 A7 3 1,500rpm
o X 583 AAFAL. A AR L 10% Feiot Y
£ 348 HAT ufzjo] E-HA17 96well platesh welig
100p8 ¥Fsta 377, 5% CO: Wjgrlala 27 T
sierald ok % ¥ 3YAMole HAT wjz 100uE 47t
g oo 3dobe} 100u A WA 2 weshy o a3
t} wjoF 2 sfol B Evl MEe) XYt o B ELISA
= Zelate], 4L Holy AT AFEH Y (limiting
dilution) 2. & 0.3celliweile] ¥ =2 33 subcloning®re. =
W gZessct g2 esd shelua mekst Aatst
& g9 o] 214 (isotype)E BR8] AslM vk
2 isotyping kit (Pierce, USA)E Al-8-3t .

Anti-idictype 84| A& sfo| 22| T of M=

1) SHMH=E

Anti-idiotype 841 & F4tsle stol B mrtE ALhst
71 913 g o2 anti-DNA A E F dsDNAe] st
o] 2o AHEE Holp FAZT Agaisic} ol 9
FabZ 17} 3iste] FA 8 &A (Smg)ell papain (50U)&
a7l A 6417 B¢ Ale]|8lslg (Pierce's Fab-prep kit,
USA). M2l & w49 & protein A-agarose ol 3
A7 Fab 234 413l o SDS-PAGE ¢ western blot-
tingo & o] B &o| 53 Fab FHY & Akt

2) Nz E§

Balb/c m}&2~ (6~838)d] Freund's complete ad-
juvantsl g8 50uge] 3D8-FabgE EPUWE FAMeHE
t}. ¢k 3F F o) Freund's incomplete adjuvants} E8%
50uge] 308-Fabz E7lo] 23} BAA7| 2 25 F4
20pge] g¢ez 3a AR F 39A RFATE
2o MES Tl AT AZEE TS 9A
A @ wish pgton ol Ente] FAGAdRE
ELISAZ gelstict. &Ad7t7t & A% &£ 34
subcloning§t o 24 anti-idictype B2 & g E Atk

A ZHE 4B ELISA

S NEESZREH FAYL AXE ABE) A8
A AEFE 12~14d F A zHE G5 welldl A H)
ok} & #sled ELISAE A#stsich Anti-DNA 4 971
24 Aol 100u9] calf thymus ssDNA, dsDNA & zDNA
(1pg/mE, ant-idiotype &* H7F 4 Alel & rhy-2 ®
Al AbRE B9 Fab (2pg/m)F-Y 50uE Fdeo=
Abgstgde). gale 2 96well plate® T E3le] 424
& A2t % % PBST (0.1% Tween20& §-/3F phosphate
buffered saline)® 33 Al¥stgch. 2+ wellel 200pe]
blocking £ (1% BSAE &-#% PBST)E 7138tn 1A} 7
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F 7t slolHal=ul ME}F 100u Fo] L)
1A13F 591t} PBSTE 2t welld 33 A& &, anti-DNA
a4k A E wokd S P2 wellole alkaline phos-
phatase?} %23 rabbit anti-mouse IgG, IgM 2 IgA
(100ng/mi) 100p1Z, anti-idiotype &A1 A4F A E sl ok
2 Yo welle]e akaline phosphatasest 228 anti-
mouse IgG (Fc-specific, 100ng/ml) ¥ IgME- 100p! 713t
At} g A7 & pnitrophenylphosphate &< (1mg/mi
in 0.1M glycine/tmM ZnClz/1mM MgCle, pH10.3) 100p!
Z 31 405nm 4o FR=E FA Gt

Anti-DNA 2 &l H 3|

Anti-DNA &1 & FA5t7] #ste Qg azntead
1] # g el ssDNA-agarose (GibcoBRL, USAYH 4 & AL &
ahglth PBS (pH 7.4)2 HE A Ao X vjgd &
E31A)7) &, Amge] 0o] # w7t} PBSE A Hstxm,
700mM NaCl fejc g2 &A1z} &39 anti-DNA 3
A = PBSell £44171 F A gl Abgstgict

Anti-DNA #xje| #2504 HE

AAF anti-DNA G FE FgajGe] 52 Z3ds
471485 gotir] 93k poly(dA-dC) - poly(dG-
dT). poly(dG-dC) - poly(dG-dC), poly(dA) - poly(dT) 2
poly{(dA-dT) - poly(dA-dT}e] 5% §4 &z 4 2Ele]
= (Sigma, USA)E o2 Ap8ele, ELISAE gl o
=W anti-DNA 8 2] DNA & & dxa ghg7]
Z st

Anti-idiotype CHEE Bx2| B &0|d 4F

AMAE ant-idiotype ZE a7t 3 Fol4 S
EhiErte otz B £79 ¢4 9iA S e
2 Algabo]l ELISASE western blottingS A3 st ok
Western blotting& a1, SDS-PAGEE A 3 & Fof ni-
trocellulose paperel ©]® (ransfer)AZch o] o)
$ nitroceliulose paperg 1% BSAE ¢ A3t Et A
ale] v 5o]d FAATL WA e, anti-idiotype
A At slojHa|Er) wjglE W 1A BEAR
% PBSTZ 38 M= 3t} Alkaline phosphataser} &
¢ anti-mouse 1gG (Fo-specific) =+ anti-mouse IgM
7} 1413t Fot vreAF o PBSTZ 33 44 ¥ BCIF/
NBT (5-bromo-4-chloro-3-indolyl phosphate/nitro  blue
tetrazolium) &2 H7hste] e-ah A S E B
.

MEfE anti-idiotype CHEE & M4 slo|Ha| o} A
EZEE2] = RNA 22

% RNAY Chomcznski (1987) 579 ez ¥el&
Ack oF 5 x 10°/0] 4 £S5 PBSHE 23] AHF ¥
GT-& < (4M guanidium ithiocyanate, 40mM sodium ace-
tate, 17mM sodium laurylsarcosine, 1% 2-marcaptoe-
thanol) 500ul# chioroform:isoamylalcohol (49:1) 100w

2 7lsln §A3] Mol vorexingslgrh o o4
1587 WZAIZ] F 4TelA 10,0009 20% #HHEE
gloj A AL A3 1vol. ] isopropancl2 7Feks
2 RNAE BAA717] 9sted 70CW ool 3083 3
A7l F 4rolA 1000098 2083t ¢4 2alsgt
o] 2¥E] A& ANA FHEF 400p9) GT §4 2.2 50
3 1vol.g] isopropancl& Y 7}ale 70T A 3083 A
AAA A 4T A 10,0009 2083 A E 8o A
< RNA A EB-& B80% ethanol 1mlE A HF F F/HF
50ulell Fof 20Tl Hast o

cDNA #H4

cDNA §4 2 a4 Premix-RT kil (Bioneer, Korea)Z
Abgstsich BB ARE e EHE £ RNA 2ugH 7}
primer 30pmoles® 254 E F7hslal 3 S0ple] S E %
& F, 57 oA 108, 42Tl A 608 E¢t A vrgE R
g A)7] 51 M40 S8, WHEE FAA#H old 9]
cDNA 4l p chaing] EH 59 {(constant region)el
Agstes Cul primerE, A H 2] cDNA 4ol & x chain
¢] B ugd Agsls Ckl primerZ AF&351d

RT-PCR

Vu S HAE FZA 7|71 4% sense primer24] o} ¢
2 24 9] leader sequenced] &8s 12719 primers}
anti-sense primer=4] Cp 1 Xt} upstream sequencel
ZAgele Cul primerg AL VL fr34 25 4
#H A= vkea AH o leader sequenced] Agsle 1174
9] 5 primerst Cx [ 3 primerZ AL-£-3Hlth cDNA 1pled]
sense primer 10pmoles, anti-sense primer 10pmoles,
10X reaction buffer {(100mM Tris-HCI pHB8.3, 400mM KCI,
10mM DTT, 25mM MgClz), Tag polymerase 2UE # 7}
& 50ul ¥ E% 9 o = touch down PCRE- -8 3}sd el
947 18, 85T ~50TC 18 (cycled 05T ), 72T
18 332 30cycles @F F 721 7TE3E extensionAl#
omn PCR AE& 15% agarose gelelx] #A7]|dEald

g

Vi UL H7IME 24

ZZg PCR AES agarose geliolA A7 &3t
extraction kit (Qiagen, Germany)Z A Al gtgdct. £E4€
cDNAZ TA cloning vector {(Promega, USA)s] E2Y &
& F coli DH5-aoll 8 2 A% (transformation}A] # o} Pla-
smidZ A M st Sequenase ver. 2.0 kit (US Biochem-
icals, USA)Z €7 A1 942 zAlstglot

4 s
Anti-DNA CH2 E 82l g2 E0|d

AXSF F7 A& anti-DNA S22 o 39 &
o} A1 -& ZAELTLAL dsDNA, ssDNA 32 z-DNAE 4o
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Table 1. Isotype and specificity of anti-DNA antibodies

IgM/x clone lgGt/x clone igG2a/x clone IgG2b/k clone 1gG3/x clone

dsDNA 1# 0 4 0 0
ssDNA 1 0] 15 0 1

ZDNA 0 0 0 0 0

“They also reacted with single-stranded DNA
Table 2. Binding specificity of anti-DNA antibodies
poty[dA-dT] poly[dA-dC] poly[dA] poly[dG-dC])
Clone Isotype . poly[dG-dC] . . :
poly[dA-dT] poly[dG-dT] poly[dT] poly{dG-dC]

1B7 igG2a - - - - -

2F7 lgG2a - + - - -

1E1 IgG2a ++ + + +++++ -
1G10 IgG2a - + + - -

1B5 lgG2a - - - - -

1C3 lgG2a + - - - -
407 lgG2a + + + + -
4A11 igG2a - ++ + - -
2C10 igG2a - - - + -
2c7 IgG2a - - - - +

182 igG2a + + + ++++++ -
AH11 igG2a - - - - -
4A4 lgG2a + ++ + ++ -
3D8 lgG2a S A S S S SRR TR A -

++

+

-~ and + indicates no reaction and positive reacticn respectively. Each + represents 0.5 value of O.D. Each
synthetic polynucleotides of 100pl (Sug/ml) were coated on 96 well plate. After washing and blocking, 100ul of the
purified anti-DNA antibodies(1ug/ml) and alkaline phosphatase conjugated anti-mouse IgG were added into each
wells at thr interval. Ays were measured after addition of p-nitrophenylphosphate

2 AMg-3lo] 2hz} ELISAE A 8§ A3, z-DNA] dig)A
£ BE Z8¢] AHE Bolx] @eksn, dsDNASE dia]y
£ 9 £&. ssDNAS dsiM 141 2&0] 282 vepdl
At ol EEF ¥4 977t 52 FAE H3to iso-
typed AL A IgMArt 1 E8, IgG2a/k7t 15 &,
19G3/rt 1 E8o|Yen olF IgWx 1 EF&, IgG2a/k 4
Z 20| dsDNAS} ssDNAS] a2 B¢t} (Tablel).

Anti-DNA ChS 2 $Ha|e| #2lgts7|

2 AAd anti-DNA Al Se] a3 oz Ase
@714 gl FAQA ot A3ted 5 TR Y4 ¥
Ze Elo| =g Yo s ASdlo ELISAE @ AT,
3289 anti-DNA 33 S| poly[dA-dT] - poly[dA-dT],
poly[dG-dC], poly[dAl - poly[dT] &l 2 poly[dA-dC] -
poly[dG-dT} $3 ¥hg-& Hgor}, poly[dG-dC] - poly
[dG-dC]s}e 3 F&7te] WE-& BT} (Table 2).

308 & 9 308-Fab HA|

Anti-idiotype GE2 34l 441E H5 Y& 47 HA8
o 308 3lolHa)xrte gl o 2 e ssDNA-agarose
AP L 1143 308 GEFE YAE FA &) A€

KD
66 =

45 =
36 =

29 =
24 =

2] =

Fig. 1. SDS-PAGE analysis of the purified 3D8 and
it's fragments. Lane M; molecular weight marker, lane 1;
3D8 whole molecule, lane 2; 3D8-Fab, lane 3; 3D8-Fc.
The 3D8 antibody purified on ssDNA-agarose column,
3D8-Fab and 3D8-Fc purified on protein A column afier
papain treatment were subjected to 10% acrylamide gel
and stained with coomassie blua.
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Table 3. PCR primers for cloning mouse heavy and
kappa light chain variable regions

1. PCR primers for Vi cloning

MHV1 : ATGAAATGCAGCTGGGGCATSTTCTTC
MHV2 . ATGGGATGGAGCTRTATCATSYTCTT
MHV3 . ATGAAGWTGTGGTTAAACTGGGTTTIT
MHV4 . ATGRACTTTGGGYTCAGCTTGRTTT
MHVS : ATGGACTCCAGGCTCAATTTAGTTITCCTT
MHVE . ATGGCTGTCYTRGSGCTRCTCTTCTGC
MHV7 . ATGGRATGGAGCKGGRTCTTTMTCTT
MHVB : ATGAGAGTGCTGATTCTTTTIGTG
MHVS . ATGGMTTGGGTGTGGAMCTIGCTATTCCTG
MHV10 . ATGGGCAGACTTACATICTCATTICCTG
MHV11 © ATGGATTTTGGGCTGATTTTITTTATTG
MHV12 : ATGATGGTGTTAAGTCTTCTGTACCTG
Cu 1: TGGAATGGGCACATGCAGATCTCT
Cull: ACCAGATTCTTATCAGACAGG

2. PCR primers for Vx cloning

MKV1 . ATG AAGTTGCCTGTTAGGCTGTTGT-
GTCTC
MKVZ2 : ATGGAGWCAGACACACTCCTGYTATG-
GGTG
ATGAGTGTGCTCACTCAGGTICCTGGSGTTG
ATGAGGRCCCCTGCTCAGWTTYTTGGMW-
TCTT1G
ATGGATTTWCAGGTGCAGATTWTCAGCTTC
. ATGAGGTKCYYTGYTSAGYTYCTGRGG
: ATGGGCWTCAAGATGGAGTCACAKWYY-
CWGG
MKV8 : ATGTGGGGAYCTKTTITYCMMTTTTTCAATTG
MKV : ATGGTRTCCWCASCTCAGTTCCTTG
MKV10 : ATGTATATATGTTTGTTGTCTATTTCT
MKV11 : ATGGAAGCCCCAGCTCAGCTTCTCTICC
Cr [ : TGAGGCACCTCCAGATGTTAA
Cx 1l : GGATGGTGGGAAGATGGATAC

MKV3
MKV4

MKV5 -
MKVE
MKV7

395 =

M=A/C, R=A/G, W=A[T, S=C/G, Y=C/T, K=G/T

3D8 45 ¥ papainyg 2 A& 3D8-Faby ¢ =& SDS
PAGEZ #91¢ @3, oF 50kD2] F3 9 25kDe] 4 2
25kDe] Fabst Fc @& # @ + Ao (Fig 1)
western blottinge. 2 Fc £ 7} &3 Ak, A A UE
£ #std (Fig. 2).

Anti-idiotype £t2 2 8|

A A H ant-DNA 83| (3D8)8] Fabz g A {] alf-~
o] A} FLZAHEE FHAZ AT 24742 well
oA anti-idiotype B F & e de|BemrtEe] #
59t a2 F A7 5L 20 AXFE A3l
21z} A& 54y ez 33 subcloningdt] BEE 34|
2 pu|ale @2 &, B7 (IgG2a/x)z} 02F3 (IgM)E 4
9ir}. ELISAS western blotting 2.2 anti-idiotype BE&2
(B7 2 O2F3) 417} B4 S|4 & A 2418 24,
B7& ELISAg western blotingell A =% 3D8-Fab 8
o] Eolx oz wgalxych v O2F39] 7§ ELISAC|

KD
126 =
90 = |
74 =

50 =

35 = |

Fig. 2. Western blot analysis of the puritied 308 and
it's fargments. After SDS-PAGE of the proteins {lane 1.4,
Fab, lane 2,5, whole g, lane 3,6; Fc}, electroblotied
onto a nitrocellWose membrane and then incubated
with AP-conjugated anti-mouse IgG/Fc-specific (lane 1-
3) or anti-mouse 1gG {lane 4-6).

2 3 456

Fig. 3. Western blot analysis of mAb B7 and mAb
02¥3. mAb 3D8 whole molecule {lane 2, 5), 3D8-Fab
(lane 1, 4), and 2B8-Fab (tane 3, 6) were separated on
SDS-PAGE, transfered to nitro-cellulose membrane, and
then incubated with the culture media of B7 (lane 1-3)
or 02F3 (lane 4-6). After washing, AP-conjugated anti-
mouse lgG/Fc-specific (lane 1-3) or anti-mouse igM
(lane 4-8) was added.

X 3D8-Fab ¥ Kooz Aty A7E 94U
o1} western blotings #sE 2 oo AlEd & 3
4, & 3D8, 3D8-Fab % anti-DNA @Z & o]} iso-
typee] th& 2B8 (IgG3/x)e] Fabd] whg-& Helx] g3t
o} (Fig. 3).

O2F3 Bxlel Vi ¥ Ve REX BF

RT-PCRE A3t O2F39) Vi Az disid=
MHV7 5 primergt Cull 3 primerel] 2jsf FEH °F
500bpse} DNAE, Vi -3 el diefAl= MKV2 5 primer
¢} Cx [l 3 primerdl] 2l3) SE¥ <F 450bps 2719 &
¥ PCR 4HE& A} (Fig. 4).
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615 —
492 —
369 —
246 —
123 —
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O2F32| Vi H7IME 24

H7IME ¥4 2 PCR AH£9] subcloneg 25 € 23
gt Vool ¥ 71419 £ Kabat database®] v}-$-2~ &4
FAze Aridy v A, FrdY AR
& 298] Vo FAHAS]E golslgnl. B i 25
11971 2] ofmAto & Aol g) onf COR1-E 3236
W, CDR2: 52~-59¥ 4], COR3= 103~ 1079 5] ofn)
ko 2 o] 2ojH ) (Fig. 5).

2 #H

A7ha A ol B lymphomas] A& $13}e] anti

Fig. 4. RT-PCR amplification of O2F3-V,, and V. gene. idiotype 84 & o] 8-3lc} B MjE} 4P & 2ds)
M. 123 ladder size marker, lane 1; Vi, lane 2; V.. e AR o] AEEYLqE B2t o e 24

atg gra tgg agc gge gtc tti ctc tia atc ctg tca gta act aca ggt gtc cac ict

M G W 8 G

1 G

gag gtc cag clg cag
E Vv Q@ L Q

20 25
ata tce tge aag get
I § C K A

40 45
cag agc aat gga aag
Q 5 N G K

60 65

act agc tac aac cag

v F L L 1 L 8§ Vv T T G V H 8§

10 ) 15
cag tct gga cct gag Cctg gag aag cct ggce get tca gtg aag
@ 5 6 P E L E K P G A § V K

30 CDR1
tct ggt tac tca tic act ggc tac aac atg aac tgg gtg aag
s ¢6 Y S F T G Y N M N W V K

50 CDR2
agc cit gag tgg att gga aat att gat cct tac tat ggt gpt
s L E w I ¢ N I D P Y Y G G

70 75
aag ttc aag ggc aag gcc aca ttg act gta gac aaa tce tec

T § Y N Q

80 85
agc aca gcc tac atg
S T A Y M

100
tgt gca aga ggg tac

K F K 66 K A T L T ¥V D K § 8§

90 95
cag ctic aag agc ctg aca ict gag gac tct gea gte tat tac
Q L K S L T S E D S A V Y Y

CDR3 110 115
ttc gat gtc tgg ggc gca ggg acc acg gtc ace gte tce teca

c A R G Y

120 125

gag agt cag tcc ttc
E § Q § F

F D V ¥ 6 A 6 T T VvV T V § 8§

130 135
cca aat gic tic cce cte gte tee tge gag age ccc ctg tct
P N V F P L V § C E S P L 8

Fig. 5. Nuclectide sequence of the Vi region of O2F3. Numbers shown at the top indicate codon numbers and
italic letters refer to the leader sequence {upstream) or constant region {down stream). The regions underlined in-
dicate CDRs. Deduced amino acid sequences from the DNA sequences are shown below as a one letter.
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71Mo] BEW RN = A Es| E2det ant-
idiotype gt ¢} Rz § 487k ARie] |AT
olg} zE R glanR ojd W AT % Hol o]
2olzof Aty AztEch B AP e AR gA
2] FAE fdele GFF anti-DNA S22 FA44t
glolbu] Tulg) o] dtol B =ulrl A 4lsle A9 idi-
otypes QA&+ F4§ anti-idiotype A E HiEtn
2} stk 2 A3 anti-DNA 84 A4t sjo] Heal wo}e
taM/x, lgG2a/k, 1gG3/x isotyped 2te 20L& gL
1} o] BAS Foila Mg 308 (igG2a/k) gl &
47171 % & anti-idiotype A= F F7 (B78 O2F3)%
£ dgiv} 2% IgGla/k 9o HE isotypee] anti-DNA
A § o2 § antidiotype B -F ¢ FHa= Yol
g 8 sichz A zbEn ohoFg anti-DNA 34 9] idiotypee]
A3l E anti-idiotype FAHEE o] &3t 2} dlo|He =
ohe] A RyAF 2 o] g Ao} Fuele}l & Aolrt

E Aol gird antii-DNA G2 & JEY iso-
typee 1gG2a class7t 714 ©tv}. MRL-jorfpr wh-2:1%
g A7tag A vpg 50 B glolA = DNA &
do} o} & class B U= IgG class $# 44 B T E 4
ez o o] sty Aoz g APH. o
ZF g8 4 v EHEloj=Edd A 7] ¢
2 AFAE By ed ol 71E4 ¢axl anti-DNA
g Eo] Yetdl= 4339 DNA g7]Ago] tpefatth
B AR 2gsn? 2 e isolyped 1A FEE ¥
43 FEo2RE fFUdE Aol ohizte A& TAE
t} Anti-DNA gFa) 9l 3D8& ssDNA v o}i] 2} dsDNA
o ML & 3y A E Byeng Ayl
8 Z445e] 243 g9le] B +r e A 4
o] ant-idiotype FA P& AT Yoz AU

Anti-DNA ## 3D8& x| &te anti-idiotype # a7}
308 3o FAAT T Ao AFsh=4], F 3089 ¥4
¢] ssDNAZ] 'internal image'=A] &34 golR =}
competitive ELISAS A 3] 3t et o)} 308-FabZ 34
o 2 ssDNAS inhibitor= A}-83ted O2F3 anti-idiotype
9l weA|A ELISAZ #3892 W O2F3:= ZE
ssDNA 55 (0.001pg/ml~50ug/miell dishA A3 308-
Fabetel Ajte] A= =) gt} = O2F37} 3089 &
LA 9 (paratope)& ¢A15HA) g FLAFES ut
7224} idiotoped A&+, 'subgroup AbZadl &35t
anti-idiotype & ¢lol A&t Atz EF idi-
otope& ¢lA]3h= ant-idiotype 347t M4rE ® &4-
g w2 A 4 e Ab2R FAle A" HA
a7 9) o 15%5Hg abx] ghckn geiA ey O2F3 &
el a9 EolA4-& witstmal ELISA9L western blot-
ting & A2 8151 & o, ELISAsI A& 3D8-Fabdl| %t 59| 4
oz Agstgdovt (A2 Aws=0.14 ®, O2F3 #f o
9] Aws=2.3) western biottingl & A& TE ¥4
Atz gt o) 2 nl ol Hol O2F3 3= 74
o} 4 2T o3} o] FolH 33 x| YAAHAE
o1x] & el Ao

A7 AE Aiele B AxEy £4 2 84 q4H4S
4§ anti-idiotype 3| <] &4 HIele FAE A A
o I g o} 387 Bt fAFGH o2 42H single
chain Fv (scFv) AL-&o] 283} Hojrta o™, ol& %
YA #odhE Vasl Vi F- 32 THE peplide linker 2
AZA AFE A Z v Eolo A o F Fito] fo)
3o o] BEag fRe] AAHRR dd 27
vl2 9 Alg 3f.olx & ¥g (human anti-mouse an-
tibody response; HAMA response)& 4 = itk =g
FAA 2Roz geld e Foj A AP E FAA
A = 20& B9 ohal gafe] 9738l (humanization)&
Bala o] £zt ¥FolAl vehvbs Al ©elF A3 9
w94 (immunogenicity)2 £9 ¢ U= AHe] U
030 2 ARME o] g FHA = 02F39 Ve B VL &
A F2Y & Azt 229E DNA H71M 9 &
A &) 2 Kabate] Databases}t ¥]i EAstH S o Vuel
A%, V gene segmente Vu1 (J558) family, D gene seg-
menti= DFL16 familyell &8t FHA7 AFEE 51, Iy
SAAE Jul gene segmentolt Al FaH o Sol #HH
v} U658 &-HMA = anti-DNA g9t 1853 o)idd
C57BL/6 3} Balb/c vl-4-2 FalalA & ¥xz T3
w DFL16-b1 §-82F 3 F4 npf-= galol A o
Fe vEz Jehdon A Ao ovie) 3§
western biotting®. 2 x chaing] ¥¥-& #AF F RIT-
PCRel o)dte] o4t 7] (420bps)e} F% & DNAE
dgien} gl d B4 Fd O2F3-VL F3 4 il HA
v dojyn B AR HHSHA g AE FEA ARE
§ up$-2 myeloma A £ ViK™ R A 229 AL
o] &olgje] & O2F3-VL f2A F2Y & o] =83
oA Fok $E Aria g A A 2o anti-idiotype A
& o] &3l Aol dAFeln oA & 7ledol
7] Aol ArAgAge] A7) A5E HP O A
T4l ¥ A7 A A4 B A EE TEHE AA
gl Aol B Aot ol & A3t FAFEH e
A71HA A4 B A xe] d-gAel g anti-idiotype
o] A& (toxin)E FFAIZ1 B2l immunotoxin®®4y
At =g g asla)el Yk
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