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Role of Recombinant Vy; and V. Domains of Anti-Z-DNA mAb Z44
in Antigen Binding

Myung-Hee Kwon, Min-Kyung Chu, Jeong Kyu Seoch and Hyung-Il Kim

Department of Microbiology, Ajou University School of Medicine, Suwon, Korea

It has long been known that both heavy(Vy) and light chain variable region(V.) of antibody
are involved in antigen binding. Recently, reports for anti-DNA Abs such as Z22 and Hed-10
have revealed that Vy chain is more important than V. in recoginizing antigen. However, it is
not certain yet whether the Vy chain alone of these specific anti-DNA antibodies has dominant
role or such dominance of Vy chain can be applicable to other anti-DNA Abs. To investigate this
possibility in connection with the role and contribution of V, chain, experiments were performed
using mAb Z44 which binds to Z-DNA but rocognizes different epitopes from Z22 which share
95% sequence homology. The recombinant proteins including Z44Vy and Z44V, were produced
by E.coli. After purification of the these antibodies, the affinity and specificity of recombinant
Ab proteins to DNA antigens were tested. The results were as follows; Z44Vy bound most
strongly to Z-DNA and bound also to ssDNA, whereas Z44V, did not bind to B-DNA, ssDNA,
and Z-DNA. In vitro association of Z44V, with Z44V, has increased the affinity to Z-DNA syn-
ergistically compared with Z44VV,, alone. In the case of association of Z22Vy with Z22V, af-
finity to Z-DNA has showed synergistic increment compared with Z22Vy alone. However, the as-
sociations of Z44Vy with Z22V, or Z22Vy with Z44V, did not show any significant increments
of affinity. From our findings that Z44V, alone could bind to Z-DNA or to ssDNA and that Z
44V, could not, it could be concluded that Z44V, has dominant role in recognizing the antigen.
In addition, it may be suggested that Z44V, can increase the affinity of Z44Vy and play some
role in changing the specificity of Z44V,,.
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ssDNAK.T} dsDNAS), 3] poly(dA-dT)u} poly
dA) - @D 471 L ZE 2EBIEE Y
Eliin] G288 H241L dsDNAS] poly(dA-
dDXRthe poly(dG-dO)Ht poly(dG) - (dC)oll 7%
A Sl S vepdg™.

FAA 2E2E 9 A2 ddde R
2 g2id gZFm(eft-handed)} A 729 Z-
DNA= B-DNA &2 ssDNAJ) H]dle] A ¥4
(immunogenicity)e] 74322, nl$- 2~ & Z-DNAS2]
@ ¥ Q) brominated(Br)-d(G-OnZ & #4537
A)(synthetic polymer)Z HHA|Z o ZH Z-DNA
o q@ FAE JPHo2 FH4E ¢ UG
‘. Moller$°& C57BL/61}$ 28 Br-d(G-Cno.2
AHA|A ZDNAS} ¥-&3te GEE FAEL
A ArErg o o] 3 Z22(1gG2b)= phosphodiester
backboneo]] Z}-g-&ta] T}kl Z-DNA sequences}
AFE & e v Z44(1gGa)= Z-DNA9] d
(G-Onel ¥Z¥ el F7|(nucleotide base)2)
2 2997 Aggda B o]g @
FEYA /PG Fe FAVWS AHVIE B
5 -84 Aol WHEA el Va0 2
V10 gene family memberZ R | =0 o]lE
Vst Vi(k) segmentItoll & 95%2 R-A AL d71A
4 358 7HA 1 Y

o|A7tA] FA-gA Aol dojA ¥A st
499 FH(Vast V)7 BF B FdE B
FAECl Jo, A2 o2 ¥-DNAZIIGA
o] dFoMe Vwt FL2F el AU 4%
€ §c}=Ao] BusE 3 Ut} RadicsE™E lupus
€ 713 mpf- 2o A ssDNA 9 dsDNAS} A #3t
€ A7HEA(BHI)S] VuE 293 3H99] Vi
gene segment® RNA & cardiolipine]] 3§ V.
ohg YAikste F9] A LT transfectionA] 7}
t}. o]uf] BE transfectant”’] ssDNAS} 2 g3l
A& YA o2 V7l DNAZ Gl 3o
A ARAAJA 8L 3, Vust 2FE o] FUE
TRt ViES ¥ F8H/d (affinity)?} So]d
(specificity)ol] #<]d}o] ssDNAS dsDNA o] 3
A Y dEE 1SS BN
o}. =% Barry 9} Leelz NZB/NZW u}-$-A 2 FE|
A& 27184 Q) HED-100] Ve 2% ssDNA
% A 2¥Fda FRAGC ol B
7229] 7 9o & §-A}&tce] Polymenis$} Stollar'’s=
SGZa8a 7229] V.7t g scFv(single chain
fragment of variable region)t} Fab 9+& 73314, A

gxog ZDNAS Ao vt ¥
AYA BASHA EF Vel EA G AF )V,
€ 2313 Vo) e AEE AT 3
ps =

£ AT g4 AN Ve x)u)
Al ogo) ¥-dsDNA g1} 4-ssDNA 3+
oA Het ol F-Z-DNAFH Q] Z4do M=
HAEHE QAAA, B9l 244V, 0] LS 7
AU & Lol nA 3t o] & A3 gl
X AFE GZ&YA) 2229 2o} Z-DNAS 2
F3tA g Q1A 3 epitopeo) Ao)F WFEY
A Z449] scFvil E2YE FAA=ZE £H #4
2 AP E o] 831 744V, & Z44V, S Z
Zt £¢¥ 4 o2 subcloning3}s] 1, B} ] ool A
2y, AT F o3 S A=Y T2E /R
g ] DNA glo g A3 R Fel4d&
ZAEE o

e W Uy
L Aot

i3 A8 9§ IgG-Sepharose column(FF6)
& Phamacia(LKB, Sweden), ELISAd] © 83 al-
kaline phosphatase?} Z &¥ 3}-rabbit IgG 3| &=
Pierce(Rockford, IL)9] A}¥&-&, bromine watere
Fisher Scientific(Pitisburgh, PA)2] #]&& A}§3}
%t} Poly(dG-dC)E H] £3}<] ELISAE 3¢ o
1o o] 85 calf thymus DNASH 1 4o
Al e} E-& Sigma(ST. Louis, MO)Q] A4 &-& Al&-3}
At

2. Yo} A 7K}

Vector plgls, plgl7, plg20™d] E 2 € A
7P g qe) §ARE, & plgl5-Z44, plg20H-722,
plg20L-Z22, plg20-Z22, plgl7-Z44, plgl6L-18/2+=
u) == Tufts t 8+2] Dr. B.D. Stollar2 ¥-¥] A Fut
pige

plg20& u}e] 2] o1 9] alkaline phosphatase2] lead-
er peptide, V,, peptide linker(GGGGS),, V., (His)s,
thrombin A Q@ % ¢, Staphylococcal protein A2] B
o o 7} ¥ 3R] 59 (translational stop site)E &
333t RAAER F4H ] AL (Fig. 1.0).
pIg20HS} pIg20Le Vuot V. -8 A7} 242} sub-
cloning® expression vectoro|t}. plgl5+= protein
A 29 & 7IX A ge™ plgli7L (His)s$} protein
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AAlo] o} thrombin BE¥-9 & 7}x] A ge AW
o] pig203} t}2r}.

3. Z44Vy % Z44V, 2| subcloning

pigl5 vectore] ARIEIdE Z44v,st 244V,
F#AAE plg20vectors] &717] @ A dA=
PCRE #3l5ith plgl5-ZM4E FYPO 2 Z44V,
F-9o] DNAZEE 98t 5 primer2X Xma I
UMy ¥¥E BO-3E, 3 primerZE Xbal
A2 971 EHE D2E A8 94C-18/
37C28/720-289) T2 3PS 203 e Ay
Q. 244V, FEE 93l & 5 primer2 Bgl
I A4R97F £HE VLSZ2-4&, 3 primerZ &
Neo I 145917} X 3E VI3ZA4E AH43lo] Z
44V,0] A $9 & x84 Taq DNA po-
lymerase & o] 8% PCRE 2] 3} %] th(Table 1).

PCR¥ ZZ¥ DNAE phenol/chloroform 3%
Moz AAY F, JAE Vue ATEL Sma
I3} Xba 1.2, VL& Bgl IS} Neo IS 2 8] 3}
o} $Aol] plg20H-Z22%] Sma I3} Xba I, plg
20L-Z22¢°) = Bgl IIS} Nco 1€ M3t 42 2
RV, HA} Ex 222V, 443471 AAR dY
plg20HS} plg20L& agarose gelE HE| F&3fq
24zt 744V, HAX7E 244V, RAAE sub-
cloning3}”] 9% vector2 A8 il Z44V, 8}
244V, FAA7E AdEel e vector, & plg
20H-Z449} pIg20L-Z448 Q7] #8t] EH|E ¥
E]g]. 26“!—1&8 VH E\‘E‘ VL ‘ﬁ'zd_x}o“ T4 DNA k-
gased 7F3te] 16TAA 16A13% Bt WHg&
¥ Al t}. Electroporation(2.2kV, 25pFD, 2002)%
Hoz g EFEL competent SURE A} Eo]
transformationA] 1 ¥ 1ml LB brothel]l &A 37T
oA 1413t ¥ st Amp(100pg/ml)o] ¥f-€
LB-agarl] spreading?}ich. ZAt@d F2YZ HE
71D B4 & 83to] plg20H-Z449} plg20L-Z
490 & #A 3}

4. =gt scFv, Vg W V. SHYFEHE W HH

GA FAAE AdEH] e TE vectord E.
coli BL21(pLysE)dl] transformationA]Z] ¥ Amp
(100pg/ml)7} CM(20pg/mle] FHE  #i=] o A
transformation® F2YE& 33yt o] E2YE
LB broth(1L)oll A &34 37C AgujFr| A
Aw §°] 057} Ed 714 WL F HFFT
ImM7} S| =& IPTGE 713t thA] 25CAA

4~8A| 7t W gkl ot W F & 4,000g2 30€ 3t
Y4 ¢ dte By, Y8 vy T2 V. @Ao]
EAse 3YE 4L F 045mm fiter2 o3}
A7l & oz} 1L} 0.5M EDTA(pHS.0) 10mi%}
Tween 20 1mlE 7}t o4& IgG-
Sepharose Z ¥ (bed vol.:2ml)o]] 30mihre] £ 2
loading3} 1. TBST(Tris-buffered saline with 0.05%
Tween 20)Z Ax©] 00] 8 74X HH & AMH3
%t} o]o) SmM ammonium acetate(pH 5.0) 4ml2
Al M3t 0.IM acetic acid(pH3.4 4mDE
scFv-protein A, Vy-pjrotein A & V,-protein A fu-
sion proteing # 3 3F 2miZ elutionAlZ] F 7 &
o) IM Tris(pH9.0) 0.2ml-& 713l F3AIF
IgG-Sepharose® & §3to] A A€ ¥4 @Yd
9 A% £E%& 10-15% gradient acrylamide
geldolA] SDS-PAGEE ¥§ ¥ & M(silver
staining)3}o] &< &3}

5. Z-DNA =

Moller'5“e] ¥y-& @&l ZDNAE A =3
. & 10 Units®] poly(dGd-C)& 100mle] S0mM
NaCle}] 3¢1 % 5M NaCl 400mlE 3 7}3tn ¢4
$ Z formo.2 ¢ 3 AEA)F)7] 93t 37C
3083 AL AN WA F 4M NaCl
500u0] olglE poly(dG-dC)E 450p°] Nacls}
220mM sodium citrate (pH 7.2)& 1004 7}3te 2
43 1:1022 349 bromine walerd Aws/Asm bl
&) ¢ 03590 /M AE WA 248 Hobed
Bgzhi g F9s ). g F8 ¥ PBSEH
74y A FAA)F) 5 A Fete] F-DNAGA o ol
g g2 A8

6. ELISA

PolystyreneA} 2] 96 well microtiterplate®} 2zt
wello]] PBS(pH7.4)°l] <1 0.1ml9] DNA(1mg/ml)
€ =¥31 1A% B A0 T o)e &
f o249 ssDNAE dsDNAE 100Te]A 108
g e =M BN TR A B0l 4
3 F Ag38gtt. o] plateg PBST(0.1% Tween
20/PBS)= 33) A& F blocking buffer(0.1%
BSA, 0.1% Tween 20, 0.02% sodium azide)& ‘2 o]
oAl @ AIEES TG B A F AAE -
DNA &3 (scFv, Vy T& V) 0.1mg ¥3 4
oA 1A+ At e thA) Z well€ PBST
2 33 AAsA). olof 0.1me] E7] 1gG(20mg/
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m)E Y3 1A T A4 BA}AR al-
kaline phosphatase7} A%d E7] IgGel i@ 3
AE 0.1mi¥ 7 welldl 7}3ticth & A|HFE &4
wellZ PBSTE 33] Aj3¥3tx 7)2 buffer(S0mM
sodium carbonate, 2mM MgCI2, 0.02% sodium a-
zide)o] ¢! p-PNPPQmg/ml) 0.1mlg ¥ 3
405mme] @A FIFEE SH3UG. =
B-DNA, ssDNA % Z-DNAd)] o] & & 229
Eo]A& UolR Al competitive ELISAE 480
319t} g9 o2 Z-DNA E&= ssDNA(1pg/ml)
welld] =¥ 351, FA 9 FEE 62.6nM °)%
on, 7.5pg/mle] competitor5(Z-DNA, B-DNA,
ssDNA)YE 1:34 34 3ta] 0.01pg/mle) 574
FH| 3l FAE AAEE A g7 g5
o] 3087 A& AT F wellef] 713l EL-

A

ISAE 33t
7. & x| o] in vitro association

Z+zt A A FA 2] Vuel V& blocking buffer
(0.1% BSA, 0.1% Tween 20, 0.02% sodium azide)
M LT BFEE THW F4a4v 8T F
o] ¥ @¥Fo] MZ foldingste] FAo] FUZ
FRA7 AYYAES HAT.

2 o
1. =8} scFv, Vi B V. EHUE HX|

IgG-Sepharosed 2.2 FA ¢ 2 A2 Ty
2 L Table 29} 2 3tr}. SDS-PAGE(Fig. 2)2 3
Ad FA diFe AVl &2 & FAF

Xmal Xba 1 I

o7 ma L— Nco I K

— ih;;A VH protein A —plg20H

(His)jT
thrombin
site
B
Xmi sl Neol Kpnl
pT7 g
— {hIgA VL protein A — plg20L
(His)s ?T
thrombin
site
c plg20
Xmal Xbal Bglll Neol Kpnl
17
P
ih;A VH lnker VL protein A
4
(His)s

thrombin
site

Fig. 1. The plg20H, plg20L and plg20 expression vectors. Under control of T7 promotor the vectors encode
a secretion signal peptide of bacterial alkaline phosphatase(PhoA L.P.), VH(or VL or both) of Ab, (His)s,
thrombin cleavage site, and B domain of S. aureus protein A. plg20 is composed of VH and VL chains joined

together by a flexible peptide linker which is(GGGGS)3.

- 336 -



ANTIGEN BINDING OF RECOMBINANT ANTI-Z-DNA ANTIBODIES

ZA4Vy, 722V, Z22scFv, Z22V,, 18/2V, &4 o
A2 dUEIR HU=HJOo Z4dscFvsl Z
4V % 80% A, FEAH 2T FAHUT.
SDS-PAGE’3ol A Boiz FAE A defde
B2}k 744V, Z44V,, 722V, 222V, D 182V,
& A= 20~23kDas] band&, Z22scFvi} Z
44scFv 9 43kDa2) band& JehRch

2. Zeol ohgt g9 izt

Zt P9 DNAZ o] g A& Lot
2.4} 1pg/mle] B-DNA, ssDNA & Z-DNA 33}

1 2 3 4

66000Da —P»

45000Da b
36000Da—P

29000Da

2400002 —B>
20100Da—3p»
14200Da __pp.

Fig. 2. SDS-PAGE analysis of antibodies pu-
rified on lgG-Sepharose. Lane 1; molecular weight
marker, Lane2; Z22Vy, Lane3; Z22V,, Laned; 18/
2V.. Antibodies(100ng) were subjected to elec-
trophoresis in a 10-15% poly acrylamide gel. Pro-
tein bands were visualized by staining with silver ni-
trate.

A B
0.6 P 0.6 -

----- O ZAVL
=--Or-e- ZAVHAZAVL
- ZAWVH+Z2VL

0.4

O.D.(Aws)

0.2 -

62.50M¢e] A=Y A& X251 A (Table. 3) =
£ 2pg/mie] Fh7 GFF T AZH A
£ AF8-389 direct binding ELISAE 231512
(Fig. 3), Z44scFv R Z22scFv= B-DNA, ssDNA¢$}H
E Z%3A) 9kgki Z-DNAS 74§ 4¢SS By
ok Z22V, & Z22scFvET} R = of3tA| g Z-
DNASH= @ jHsl B-DNA, ssDNASH d§}8x)
gton oE #3td FAHLE {9 Aol
(p<0.05)8& Ho Z2V,7} Z-DNAS EojFo &
Z28HE ¢ F U 24V Z22V,8e '@
2] ssDNASL: 734 Afstdcl. 28y Z-
DNA¢}te} AR ve 9Fsla] Z-DNAS o 80%
Fxe] AL BYoy ol BAFHE &
9] &9t} Z44V, T} 722V, & o] DNA A%
234 st

Z22Vyol] Z22V. & 4 9] in vitro associationA]
€ o Z-DNA<}9] F3gde) A3 FA et
Z22Vy ©5o) v 8] {9 §(p<0.05)F 7} (F 2.
aM)E BT} Z44V,oll 244V, E H e Ao
Z44Vy @ 5o] H]3to] Z-DNAJ] did FF=r}
271 e ey F/HE =L vn s
(Table. 3). 22|} P99 F=F 2pg/ml, 39
S E 3.08nM, 9.25n0M, 27.7nM, 83.5nM R
2500M= ¥ 3}A| A 23 3 & el Z-DNAY
tald v, @5 v G 28y F
71 E3E HATHFig 3A). Z44V,yoll 722V, & &
Ag o Z44V, 5o B]3}e] Z-DNAS] gt 3
e E7tE BEEY F+ AT 222vdl Z
4V, & & ARox 722V, BHEY o B} Z-

0.6 -

0.4 1

0.2 ~

0.0

) 1
0.1 1.0 100.0 1000.0 0.1 1.0

T 1
100.0 1000.0

Conc. of Antibody(nM)

i L Ll L
100.0 1000.0 0.1 1.0 10.0

Fig. 3. Direct binding of various concentrations of recombinant anti-DNA antibodies to immobilized DNA
antigens(A; Z-DNA, B; B-DNA, C; ssDNA), The wells of UV-treated polystyene plates were coated with
100p1 of Z-DNA, B-DNA and ssDNA(2pg/ml) and ELISA were performed as described in the material and
method section. X axis was expressed in logarithmic value.
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DNAd] ti§t o] Frlslsieyt o 71 3
=7t 2=dAA g3

maly o] Frkeyl HEMAE FY@
g2 B Y Vs VU(Z4V, - 2444V,
& Z22Vy - Z22V))o] BaFE ¢ F UAY Vy
% Vg 4ojE BE AP Vi B E o2 ¥hgA
A& e} vlmdte] B-DNAY ssDNAo] X34
o] ¥igte B3 Y 4 A h(Fig. 3B, 30)

oh$-27} obd Abgel M f A ¢ F-DNA ¥4
2 Ry Q& 182V 722V, ¥ Z44V, T} vp 3@

% Inhibition

25 4

7FA 2 o] DNAR A= AgsA ggted,
744V, B Z22V,s} 212} associationA] & wj o]
= ZE DNA a9 13y d3lg F4
gkt

3. Competitive ELISA

V. A7H] UEhte Z-DNAY] FAg e 7t
7t Fd5e)go] AeAE ¥t Enx com-
petitive ELISAE 38} tHFig. 4, 5). 22
Z-DAN(1pg/mDh& =X & ¥ 3A|(62.5nM) £

A B C
0+ DyE 0 T
25 -
Sl
so{ — O— z4avH A 50 50
Qs ZAVHAZAAVL S\

===~ ZAMVH+Z22VL

154 AT Z2VH 75 o 75
--148-- 222VH+Z22VL
~=@~-- ZIVH+ZA4VL

— LI T -y 100 T/;l T T T

e’ 4
100 Lyt T T T 1 100 ——y/
0 0

1
0.1 1 10 0 0.01 0.1 1 10

Conc. of competitor(jtg/ml)

Fig. 4. Competitive ELISA in DNA binding affinity of anti-DNA antibodies using Z-DNA as an antigen.
Various concentrations of competing Z-DNA(A), B-DNA(B), or ssDNA(C) were incubated with equimolar
amounts(62.5nM) of antibody in solution for 30 min. and the mixture was added to wells of plates coated with

1pg/ml of Z-DNA

% Inhibition

50 ~

75 -

100 i+'
0

T
0.01 0.1

ZAAVH/Z-DNA
ZAAVH+ZAAVL/Z-DNA
ZAAVH+Z22VL/Z-DNA
ZAAVH/ssDNA
ZAAVH+ZA4VL/ssDNA
ZAAVH+Z22VL/ssDNA
ZAAVH/B-DNA
ZAAVH+ZA4VL/B-DNA

_______ —-—ld-~  ZAAVH+Z22VL/B-DNA
10

Conc. of competitor(pg/ml)

Fig. 5. Competitive ELISA in DNA binding affinity of anti-DNA antibodies using ssDNA as an antigen.
Various concentrations of competing Z-DNA, B-DNA or ssDNA were incubated with equimolar amounts(62.
5nM) of antibody in solution for 30min. and the mixtures were added to wells of plates coated with 1ug/ml of
ssDNA.
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Table 1. Primers used for PCR amplification

Primer Nucleotide sequence No. of bases
5-GGC CCG GGT GCA ACT TGT TGA GTC TG-3'
BO3 ~ Xmal %
5'-GCT CTA GAG GAG ACG GTG ACT GAG GTT C-3'
D2 “Xbal %
VL5Z2-4 5-CGA GBA;’II‘ I?TC CAG ATG ACG CAG AC-3 23
VL3Z44 5-AAA CCA TGG AAC CGT TIT ATT TCC AGC-3 27

Nco 1

BO-3 and D-2 were used as primers for PCR amplification of Z44V,,. BO-3 is complementary to the V,5'-end
and D-2 is to the Vy;3'-end. VL5Z2-4 and VI.3Z44 were 5'- and 3'-end primers of Z44V,.

3 I w59 competitorE(B-DNA, ssDNA
R ZDNA)E EH3sle] ELISAE 3¢
sSDNAY} B-DNAE competitor2 Al 8§31 & o
de Y] AHAA A BAHA sk
t}. 18]} Z-DNAE competitor2 AF&31%1 2 of
de A dAAH/ BRI o] E <
A B Z44Vyol) 244V, &, 222V, Z22V & A

Table 2. The amounts of recombinant antibody
proteins purified on lgG-Sepharose column

A& B} Z4V, ¥ Z2V,E a5o W
SN AY Z44Vyoll Z22V &, 722Vyol| Z44V.
A/MREd o ¥A et (Fig 4). Z4VeE
ssDNASIE ZAgsiglonz ssDNAste] 2§l
ZDNA ¥ BDNAE 4g& nX& Qo= 3
$3ex ¢7] 93a sDNAE 4oz 8o
competitive ELISAE 8§ A3}, Z4V, &5 9
Z4avolt 222Vig AZIEY BE AfdA
PRate] ARA A7} ssDNARCIE Z-DNA
ol 8|8 o =A JebHFig. 5).

Antibody protein amount(mg/L) o X
ZA4scFv 2
zz fz ZDNAY AYste A=Y GEEPA 2448
2229 scFv, Vy R V& ute2jo} M| Z & o] 83
Z22sckv 06~1 A FLAYA UM Vush V, 22t o
Z22Vy 9 g At F9 8% ol A Polymenis
722V, 5~10 s} Stollar*t= BlAcore® o] &3] V& 2%
18/2v, 5
Table 3. Antigen binding property of Z22 and Z44 antigodies
Antibody Antigen(1pg/ml)
62.5nM B-DNA ssDNA Z-DNA
ZA4scFv 0.065+0.001 0.0861+0.003 0.887+0.110
Z44Vy 0.107 +0.006 0.377+£0.016 0.466 + 0.035*
744V, 0.064 +0.002 0.063 +0.001 0.067+0.001
744V, +Z44V, 0.122+0.021 0.3741-0.028 0.538 +0.068
Z22scFv 0.068 +0.002 0.1001-0.006 0.595+0.077
Z22Vy 0.068 +0.001 0.084 +0.005 0.181+0.013**
Z22V, 0.063 +0.001 0.064 +0.001 0.07410.003
Z22Vyizon 0.06010.002 0.068 +0.003 0.460+0.059***

The values are O.D. at 405nm, Values are mean+S.D., *: p<0.05 vs Z44V,-ssDNA by Mann-Whitney U-test
**: p<0.05 vs Z22V,-ssDNA by Mann-Whitney U-test, ***: p<0.05 vs Z22V,-Z-DNA by Mann-Whitney U-test
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3 A} 722V, 7Z22scFv, Z22Fab, Z22Fv(Vy-V,
dimer) 25& Z-DNAJ] 3 J5pgo] A 2
gto B & Z22Fabs} scFve] AL V, gE
AQl Zgoz 8 JYeldn Vo gdEozEe ¥
YAF BoddA Fvtn B B A
FAIE Z44V,to 2 d3 dFdgen Z
4vgtoz = AP glo} 2229 v R
¥ Z449] 7 Fex V.o ol vyt 3o
A oS ¢ 5 AU JHTF VS F
84L& 3-ssDNA &0 Hed-108] 739",
lupus v}~ 3}-dsDNA 33Q] 2C102] 7 $-**9}
= 9A3le2 FHojx A BF -DNAFAH
9] B Sole G A Vot FE 98
goin AyHEc.

Z22scFv, 722V, Z4dscFv7} Z-DNASH 5-0]3
o2 At 9 Z44V,E ssDNAY] tisld =
Z-DNAS] 80%<) WX & AL 7IA 1 Yo
Z-DNA] thg Eolio] Rt Z4avye] Z
4V g $0E o F49 FIT 1pg/ml, FA <]
FE7) 62.5nMel & el Z44Vio] Q7 Z
4v,9] FeF A F7te A gk
H(Table. 3) g9 =& 2pg/ml, A9 T
& 2500M= F7HA A& ol Z44V,Hte Z-
DNAd) A 3}do] AF<5H(synergistic) 2.2 713}
% oo (Fig. 4A) ssDNAJ| i & I3t A3r}
A cHFig. 3C). Z22Vyoll Z22V,. & A UL uiol
£ 54 0]/ A3} o] Frtste] Z22scFve} frA}
T Az F3gdS Bgri(Thale. 3) oj2 g Z
229} 7443ke] Vool 9@ A3 FHEAVE 3}
o]& EQl o]f¥E ZMV AN} JHAE 7 &
7t 222V 3= o E X 7] d&olg 42t
Ho*?, V, 9502 ssDNASE 2394 2
449] 8-, Z4V, & 40 & dol= ssDNAS 2
g3t V. Hulo I E BolAe W]l By
2] ek9kth(Table. 3). 181} Z-DNAe] thgt 3}
AL Jed oz F71% W (Fig. 3A), ssDNAd
et e Vy G5 g9} 2 WA S FA 3
o o 2 (Fig. 3C) Z44V, & FU oA & F714
Zd Aoz FEZEY V8 Vo] BF EA3 e
ZA4scFvE Z-DNAC| T Eo] A& Hole Foz
0] 20|, Z44V, 9} Z44V, & & £ o] ssDNA
9} wt2-& 13l o] f& Vol HojAde] dsle &
A3A] Gevt7|Bthe in vitro associationA] !
¥ P H 244V, - Z44V, dimertt-S 2 £ A
A 3}A] ko B Z association= A &2 Vot 2}

£3197) W oz AzZE). In vitro association
ute ¥ PA Y dimerH2 gel filtrationd} 722
Hog FAstd A 5 & FFTIE V.o
Eo|gd 4L vAAY dRE 6% FE
3] & 4= 9-& Aot

Z44Vyol O E FAz2 HE fYE z222v. e
71 & Wole Aol ol Wz
7} BFHRA) ko 7222V,9l 744V & A7}
RE Qo x WAl F7E7& et 1
A7t vosiga doE Soj4de ¥E B
o)A g¥skth. EF Alghe] #-DNA QU 18/
29] V. & 722V, B Z44V,ol A7 & w ol
X B-DNA, ssDNA, ¥ Z-DNAd] t] & Z22Vy
EE Z44V, BE Z44V, O 5 wo} TG
3 % ol 8 A LAY o7
G B XA Fht. o] 18/27} ALl A K
R RAol7] dF w2 Ko Vyle as-
sociation3}A] €St A\ associationdt J 2= &
YLEFEAANE dFE FAGol YEIG EH
2 Qztgc) olE§ AR ER v Fo] Hol §
A7t dAF 1343 Bol & A3 A3
g Y A= RKAE Va- Voo dimer
(Z44V,, - Z44V,, Z22V, - Z22V)7} Basitn
A 2+ g}, Polymenis$} Stollari=" £3 Vol ¥
2 4 g (nonpermissive) Vi (d: LZ1-2V)e] #4
3z} FZE& olE W& AHE FLAAGn
Basgov B AdFdMs A2 & 49
k, ‘?I’EH% VH‘Q}' VL% 3’-’2}‘3}%% u1](244"}{ -Z
22V, Z22Vy - Z44V)) o] 8§ A T4 A
< BEHA g3t

g 9o 2 Z-DNAE AH8-3tc] A FHHU
ELZSAZ #}(Fig. 5), Z-DNAc] o] & A % o A & 3}
7F el o] g9 A3 F7tE 7T Z-DNAC)
] SolAde #9 ¢ 4+ Al E=F
ssDNAE @922 A48 & Ho = ssDNAR
t} Z-DNAd) 93l YA dAEI}7L o =2
Al et tH(Fig. 5). ssDNAE Z44V, 9 Z-DNAS}
o] A¢E JAA Z3}Yd ¥¥E, ZDNAE
sDNASH Z8& sDNARTH o 78l A%
Honzg 74Vl AHEE FE Y4EL Z-
DNAY S & 4 Ut} o] A2 v Fo
%-DNA 3o gddgel UM Vit 38
&L 3 Ve Vit 7k e A& FIHA
713 S0l & ¥sle] B Ao FEZE
b 744V, Z22Vy, ZA4AVy - 222V, B 722V,
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- ZAGV BT} Z44Vy - ZA4V, 3} Z22V, - 222V, 0]
ZDNA° 9@ A A7t R e FFE B &

o]
g

B& F7t B ¥ Aoz PojNe Vo o
o ddte o & 37 AT} o] Foj Ao}

olg BYI ¥ F YT Aoz YFd.
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