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Effect of Anti-idiotype Antibody on Anti-DNA Antibody Production by
Hybridoma Cells

Sun Park', Hyung-ll Kim', Millina Lee', Young Tai Kim', Jung Koo Youn'
and Joo-Deuk Kim*

Department of Microbiology, Ajou University School of Medicine, Suwon, Korea’,
Department of Microbiology, Yonsei University College of Medicine, Seoul 120-749, Kored®

Anti-idiotype antibody (anti-id Ab) which recognizes idiotope in the variable region of
immunoglobulin (Ig) can regulate Ab production by B cells in vivo and in vitro. Although it has
been reported that anti-id Ab can suppress IgM production by lymphocytes or hybridoma cells
without suppression of cell proliferation, the regulatory mechanism of anti-id Ab is not
completely understood.

We studied the effects of anti-id Ab on the production of IgG class anti-DNA Ab by
hybridoma cells, on the proliferation of cells, and on the transcription levels of Ig genes. In
contrast to suppressive effect of anti-id Ab on the production of IgM previously reported by
others, stimulatory effects of anti-id Ab on the production of IgG by hybridoma cells as well as
the proliferation of these cells were observed. However, little effect of anti-id Ab on the
transcription levels of Ig genes was observed.

These results suggest that anti-id Ab can increase Ab production by stimulation of cell
proliferation. Furthermore, these results suggest that the effect of anti-id Ab on the production of
Ab may be determined by the difference in class of Ab produced by hybridoma celis following
the treatment with anti-id Ab.
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1. &DNA #xilo| 244t

ELISA Hh§ o2 3DNA el 9718 A4
3199 c}. Calf thymus DNA (Sigma, St.Louis, MO,
USA) 5 pg/miZt e A4tE3 A E4 (PBS,
pH 7.4)& microtiter plate (Dynatech, Chantilly, Vir-
ginia, USA)2] 2z} welle] 0.1ml¥ W1 Al Lo
1417 A X & F 0.1% PBS-Tween (PBST)& o
2 A& %S 1% 84 457 (Sigma, St.Louis,
MO, USA)°o] Eo1l+ PBSTE & ¥ 1 AL
B Aol AA AT & well ¥ & F At
nA e kg2 A e AX FYS
W1 oA @A B AR EAS. o] F PBSTZ
Z} well& 1 alkaline phosphatase7} Z g€ =}
$-2 Igol) thg &) (Sigma, St.Louis, MO, USA)
€ ¥ FAIZE ¥gA17 O 2 welld] 1mg/ml
9] p-nitrophenyl phosphate disodium (Sigma, St.
Louis, MO, USA)&2 & 0.1ml¥ W31 ¥HgA|H
405nmo 4 FF =& FH 3t
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& 0.1 mM hypoxanthin, 0.4 uM aminopterin, 16
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o} o| ¥ ELISAE Al ste] $DNA 34 & =
t SolngdEn NTE Mdsn F2434
t}. 3DNA & 9] isotype-L ImmunoPure Mono-
clonal Antibody Isotyping Kit I (Pierce, Rockford,
Hlinois, USA)E ©]-§-3tc] 83t} o] Aol e
IgG32] FDNA A E st 2B8 A X E A
93t ALg-3t o).
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M=

2B8 M Z7} A4tste YDNA A= ssDNA-
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USA)Z o] &3t F A3ttt % A & §DNA &
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resisZ2M &Ql3lgt}.

2B8 M X7} A% FDNA 83 E pepsin (Si-
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g (MW cut off: 50000)2 o] &3}a] PBSol| £
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ol A 12.5% SDS-polyacrylamide gelol] A7) =gk
F silver J45he] F(ab) & &2 35t}

4. ZO|CI2EY] B Alof Matnt FF|

3lo] B.2] v} 2B8 M| X7} A A+gH FDNA )
9] F(ab"): (Img/ml) 0.5mix} 5 %2] complete Fre-
und's adjuvantE 4 o] E7|2] dlE o) FA}3HE
o}. o] & 2B8 A £ 7} 4 AHg FDNA 3 2] Fab),
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9] Igel th& ELISAZ At Fold
28 Aol Fallotype A7} QEX] Folr
12} Al8-% MRL-lpr/lpr w}$-229] Ig& ssDNA
columng F A A &ojt] Q] A7} maput
+& 2Y # A& ¥DNA A& AAT &
AHg-8t 4ot

5. o|C|2E1Ql #x|7} 2B8 50| 22| L0} A
2| g dto] o[l g

AEEE 5x10°/mle] 2B8 AT BHAL 24
well plate®] Z} welldll 1 ml¥] ¥ 31 &o)t] 2 E}S)
g =& A4 E7 g2 2.5 uyg/mi, 10 pg/ml
£ 40 pg/miy A 713}a1 48A17F E= 6841 F1t
vl st ). o) 2+ wj ¥ = Avc} duplicationdh
Ao 2T L2 AL FAd E7] Ige 2B8 A
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A A QL Igg AHESIATE W FA L 48412 =
€ 68A1 F W FY L FAZY 7} wjgdo
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T AA AT 7)o w2 Ige] g A
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olt] RE}Y A Ee UERFoR AL HA
E7 Igg 5dA ¢ 2L T2 HEdd. &
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oM B Az MLFF o 2 wello] PH]thy-
midine (6.7 Ci/mmole, New England Nuclear, Boston,
MA, USA)E 1 uGid 718t th o] & 37T 5%
CO; 3tol| A 18A13t T W F& o 55 (harvest)
3} scintillation counter (Pharmacia LKB, Uppsala,
Sweden) 2 WAlg-& Z 8t

7. OIC|2EHY &7} Ig RTXe] At
ojxl= I8

(1) 2B8 &to| 22| 0} MZ2| & RNAS| &

2B8 M X wjFdol ol ety A T
B4 BE7 g€ 247 40 pgmid ¥ & F 1A3L,
6A13t, 2441 3L, 48X 2F, 68413 vl &I} o) F
MEE Fo} PBSE AT ¥ acid guanidinium
thiocyanate-phenol-chloroform2 o] &% uhjjo 2
A E % RNAE 4t

(2) Probee] WA EX|

Cx probe (5-TGGGAAGATGGATACAGTTGG-
TGCAGCATC)$} Igy3 probe (5-GGGTTCACCAG-
TTAGAGCTGGTATCAGTGTCTTG)<= T4 polynu-
cleotide kinase (Pharmacia LKB, Uppsala, Sweden)
9} [¥P]ATP (>5000 Ci/mmole Amersham, Buck-
inghamshire, UK)Z ©]-83}a] end labeling2- 3}
31, GAPDH probe+= prime-a-gene labeling system
(Promega, Madison, WI, USA)S o] &3l [o-P]
dATP (>5000 Ci/mmole, Amersham)Z 3 X|3}g]
c}. X vk-2 & Sephadex G-25 column chromato-
graphyHg 0 2 EA €3] e f2l9) [y PJATP
£2 [0-PPJdATPE A A 8t}

(3) Northern blot analysis

(18 P g £2g FRNA 10 ug £ 15
pg2 A714dF39c}t. Capillary transfer'y o 2
nylon membraneo] &4 2 RNAZ UVE 13% A7)
31 hybridization S A} 213} ). Nylon membrane-2
prehybridization-8-9 {6x SSC, 10mM sodium phos-

phate monobasic, ImM EDTA, 0.5% SDS, 1% BSA,’

0.1mg/ml salmon sperm DNAJe] ¥ 31 507 o] A
ANt o] WA TS, AN YA E B
A3 Ck, = Igy3 probe7} 100ng (specific ac-
tivity > 2x10°cpm/pg)o] T3 hybridization§& %
(prehybridization- & & 3} ZAJ o] &)l A] 50T
18212t o]/ wk-3AjZ{t}. Hybridization¥ nylon

3 Marker
B F(ab2 of anti-DNA Ab

anti-DNA Ab

Fig. 1. SDS-PAGE of anti-DNA Ab produced by
2B8 hybridoma cells and its F(ab'),.

membrane2 6x SSC, 0.1% SHS&H o2 AL
A 584 23], 5200l A 1584 23] A H3tgc)

GAPDH probe® hybridizationg & 73-%- nylon
membrane-&- prehybridization £ (0.2mM sodium
phosphate dibasic, 14mM H:PO,, 0.8mM EDTA, 1%
BSA, 5% SDS, 0.25mg/ml salmon sperm DNA, 30%
formamide)oll W 31 58T A 4X| 2t o] A ¥EL A
Z1thS proberl E ¥ hybridization §9 (prehy-
bridization§-<§ 100mlef} polyvinyl pyrrolidone 6g-&
¥ BA)oll A 58Tl 18A] 7t o] 4 WHE-A| T}
Hybridization¥ nylon membrane-& 2x SSC, 0.5%
SDS& o2 424 5%, 2x SSC, 0.1% SDS§
Aoz AL 15%, 0.1x SSC, 0.5% SDS-L&o
o2 63TA 3084 23], 0.1x SSC, 0.5% SDS
Aoz 63TCAAM 158 AHatn, AL 0.1x
SSC&9f o 2 A3 3t

A} 2 o] £ membrane-g -70T oA Hyperfilm
(Amersham)ol] =& A| # autoradiography Z A] 8} %+
% FAsldc}. 7t bande] =i laser scanning
densitometer$} Adobe photoshop 3.05} NIH Image
1.44 program< o} 8-3l] &3 ¥ wslgch

8. A Xz

AETH dEF 48 AHLN KT A

°o]7} 17+ Student paired-t test = Wilcoxon
signed rank testE Al-&3to] £ 34}

4

1. slojlEeiso} 2B8 AzZs} AAHSE SDNA
ol 0|5t o|o|2EHY ghA|e| At

2B8 A E7} A% DNA A E pepsine 2
7hF R ste] Fab)g 251 o] A7l 5t
o AA7E & HAeA Qs (Fig. 1). &
DNA 3= B33 S0kDa2] %4 ¢} 25kDao] 7
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Fig. 2. Reaction of polyclonal anti-id Ab to F(ab'),
of anti-DNA Ab produced by 2B8 hybridoma celis.
The binding activities of anti-id Ab to C57BL/6
mouse Ig (mIG, 10 pg/ml), F(ab"), of anti-DNA Ab
produced by 2B8 cells (F(ab");, 5 pg/ml), or MRL-
Ipr/lpr mouse Ig (MRLIG, 10 pg/ml) was assessed
by ELISA at various concentrations of anti-id Ab.

A bandE ¥.o|8 F(ab)x 25kDa2] band & B
o] FA7 A A AT 5 AU

2B8 M| %7} A3t }DNA 34 9] Fab)z o
g3le AL E7)9 ol eEly] FAt Hy
A7) F(ab')2] o)t] R E X Eo|3dlA wH&3le
2| Lol 1z} ELISAE Al 339l o} (Fig. 2). Fol
Y 2E]] &A= 2B8 A E71 PAHgH FDNA A
9] Fabt & wH&-3t9, CS7BL/6 wh¢-29] Igh)
MRL-lpr/lpr v} $-22] Igoj&= & ¥r-3-&1A] go
vz golt LElg] FAolA BHA|Z Fab) 9]
Cn & Col Z¥ste FA7F AA"Y A& B
AFAT FE 125 pg/ml o) Fel X Folt] 28
d A7t HEEHY X 40 pg/ml o] Foll A&
Folt el A Fx F7l BE FH:
9] ZF71E & + A

2. So|CiRELS! &7} 2B8 SlojEa| S0} A|
Zo| #x Mo ojx|= S

slo] H.g] v} 2B8 Al 7} 3DNA &) & Y4
e HH 24 & Astax AX FEE g
of gk 2B8 A £ o] vjkf o 2 ELISAE |3
ste] 2B8 A X7} Y4Hg ¥DNA FAFE 3
Z2ZM 2§t Fig 3). A E FE 5x10Ymlz
W FE A2 2ol A 2B8 M X 9] 29 wfj okl
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Fig. 3. Anti-DNA Ab production by 2B8 hy-
bridoma cells. 2B8 cells were cultured for 4 days
and anti-DNA Ab level in culture medium at each
time point was assessed by ELISA.

7} 39 whFe] FR=r o 49 wikst
el FFE7F ol A AAE A F
o] A& o] ojye} ELISA] A}-43 gdnc)
gy g e] ofe] A7) W EQ Ao
2 Bzt r). ojd M 2] viability7} 29 sl g ¥
95%, 34 WF F 60%, 44 W F F 10% 9} o]
Qoerg olF X % 5x10YmlE 2937} 3Y
vl Ft A A A E.

288 A x9] vjFHel §golc] LElS] A9} o
ZToE H4 EZ IgE @ wiFE ¥ 2B8 A
Z7t AR F A Y4L4FE ELISAR Hlw st
Aot (Fig. 4). o]uf Wiy ol ety &
t F3xd 9% XA gen 4 B
Ig2 40 pg/mle] FEoM FFEE It FHAA]
Aoy (vERE) A4 Ao B4 98 v
A A= op At 2 Wi gl o] A F sta-
ndard curve (2B8 A1 X7} A4 FDNA 3a) o)
TEo 4E FJ= At o8 dF)E o83}
o At golt LEF]] A 7} 48R3 B
<F 2B8 M X9 3H AJito] vA & I 23]
AEH T, 68A1 T F<t 2B8 A X A Y+
o X & Y 63 APHJ Lo, Fig. 4= 1
Z B QA Aot Yol Elq] A 25
ug/mlS 91 487 7 vl ok 2B8 M| 2] 3DNA
g YAEFe 098+£0.14ug/mlo| Y3, L %
o A4 B 1gg B iSRS e A A4

£ 0.72+0.03ug/mlo) gl 2.0, 3ot 0l &
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Fig. 4. Effect of anti-id Ab on the production of Ab by 2B8§ cells. 2B8 cells (5x104/ml) were cultured for

48hr (I) or 68hr (II) in the presence of anti-id Ab (A) or control normal rabbit Ig (N) at the concentrations, 2.5

pg/ml, 10 pg/ml or 40 pg/ml respectively. Anti-DNA Ab levels in each culture media were assessed by ELISA.

Mean concentrations of Ab in the culture media of 2B8 cells in the absence of Ig were 1.110+0.26 pg/ml for
48hr-culture and 9.73-+1.13 pg/ml for 68hr-culture.

i

0.0 HHEE ] i
N10-A10  N40-A40 N2.5A2.5

N2.5A2.5 N40 A40

Table 1. Effect of anti-id Ab on reverse plaque formation by 2B8 cells

Hours of cultivation Con of Ig" (ug/ml) No. of reverse PFC/500 cells® Stimulation
Control Ig Anti-id Ab index”
48 25 120.0+9.9 148.0+7.1 1.23
10 150.0+92 152.51+10.6 1.02
40 161.0 189.5+6.4 1.18
- 1445435
68 2.5 88.5+0.7 99.5+7.8 1.12
10 90.0+9.9 101.5+10.6 113
40 108.0+18.4 102.5+3.5 0.95
- 121.5+7.8

a: Concentration of control normal rabbit Ig or anti-id Ab
b: Mean + SD
c: No. of reverse PFC in the presence of anti-id Ab

No. of reverse PFC in the presence of control Ig

2B8 cells (5x10*/ml) were culture d in the presence of control normal rabbit Ig or anti-id Ab. After 48 or 68
hour-culture, cells were harvested and reverse plaque forming cell (PFC) assay was performed.

A 10 pg/mle ¥ W FPE o Al YaF FA BAFe 0.79+0.02pg/mlo 24 Fojr L
< 1.38:+0.24pg/ml, 10 pg/mie] B F E7] Ig& ¢ EF] A E P vl 2B8 M Eo] 3HA) P4t
of WigFRE Wl FA YAFLE 0.82+0.06pg/ Fol 2ol v fosiA o g (Wil
mlc] 9o, Gojd 2 El]] &4 40ug/mle W1 coxon signed rank test 7] & A] p<0.05). 3o)t] ¢ €}
SRS we] g PabFe 1.2040.07ug/ml, ¢l A 2.5 pg/ml, 10 pg/ml, T 40 pg/mlE 2
40pg/mie] A3 B7 Igg Yol vidAE v 3L 68A1ZF vl kgt 2B8 Al X 9] A YArFe 7}
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Fig. 5. Effect of anti-id Ab on the proliferation of 2B8 cells. 2B8 cells (5 X 10 /ml) were cultured in the pres-
ence of anti-id Ab (A) or control normal rabbit Ig (N) at the concentrations of 2.5 pg/ml, 10 ug/ml, or 40 ng/
ml respectively. Cultures were incubated for 48hr (I) or 68hr (II), pulsed with 1 puCi of [H] thymidine. Cell
proliferations were determined by 3[H]—thymndme uptake over the final 18 hours of the culture. Mean uptakes of
2B8 cells is the medium only were 12378.8 + 1803.6cpm for 48hr-culture and 9375.8 +1955.9cpm for 68hr-culture.

Z} 14.60+1.55ug/ml, 23.174+2.12ug/ml, 28.41+
0.66pg/mlo] QA 1, ©] o 2.5 pg/ml, 10 pg/ml, F&=
40 pgmie] A4 E7] Igg Wol IR & dol g
A Pareke zbzt 9.47+2.04ug/ml, 7.29+1.11pg/
ml, 8.92+1.90ug/mie. 2 A olt] QE}q] &7}
2B8 M| 29] A BAFE Tl v el
A 7t 2T} (Student paired t-testol] 2]8 p<0.05).

ol 2 eyl A7t 2B8 A Eo] A Ak
AEF vAe e Eux gEFH3 ¥4
AE FFHE APt (Table 1). 2 4P &
3%) 0] 4 wHE-E] ] o1 Table 1L Fig. 42] AR
A golt] EY] A e FA E7] Igo 2 A
2] € 2B8 Al X & o] &% ZAzfe|ct. wlF A3t
BAIGe] Feolt] REMY A2 Mg 2B8 A E
7h Btz EEage dEFY FAS AolE
ol gkt

3. o|C|2EIQ] #x|7} 2B8 sto|=2|E0} A
Z9| 40| n|xle I

ol ey 37t 2B8 A E ] FAol nl3|
¥ 982 B 1A [PH]thymidine uptake’] & A]3)
st (Fig. 5). 2+ 2ol A triplicatedt g 2.1,
Fig. 5& 43] o] 9] vtE A3 F du8 A< 3 5]
o} Foltl LES] FAE Wi 48X 3t ] 47 2B8
A Xl PHlthymidine uptake®] ¥ F cpmzte &

o) t] Q. EFY] & A] 2.5 pg/mie] 5T ol A 43571.8+
2601.8, 10 pg/mle} F ol A] 85760.4+2102.4, 40
pg/mle) 3550l A 82590.3+6153.50)1. ™ o] uj
7t = e BT cpmike zHz} 8678.3 &
1167.0, 8914.5+1763.3, 9662.3+2700.52. 2 X &}
ol 2EF]] A 2.5 pg/miz X 2] & 2B8 A L9
W cpmgto] SR Fol vl < 5uf, gto|t] 2 &}
9] A 10 ug/ml E&= 40 pg/mlE 2 2] & 2B8 Al
¥9] W7 cpmgko] Eﬂ":r“ﬂ ok o U} &
ot 2 ety FAME W 6843 vl YT 2B8 Al
¥ 9] [Hjthymidine uptake——] B cpm@t-& 3o}
T 2El]] A 25 pg/mie] FTolA] 92174+
187.9, 10 pg/mi®] oA 22894.4+2134.0, 40ug/
mle] F ol A 64808.7+2286.80)%) o1 o)w z}
TEe dxTe BF cpmake zHz} 52514+
258.2, 4496.2+504.5, 6081.5+1324.90 2 ] 3F}o]
t2Ety] A E el g 2B8 M9 HF cpmFk
2 Wl vid ot ety FA) 2.5 pg/ml
T 10 pg/mle) FEO|A ok 24), 40 pg/mle] F
Tl A 2k 10v] Eget. o] 3 xtol & BF Wil-
coxon signed rank test A A A EAgH oz F9
34 th (p<0.05).
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1H 6H

24H 48H 68H
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Cx |sue i '

i 3 : .

()

Relative Intensity

( I@GAPDH)
2=

Time(hr)

4. #0|C|2E}Q| &7} 2B8 80| 22| T 0} A
Zo|Ig FHXIL| MAlO| 0|k S

golt] R e}q] A7t 2B8 M2 9] Ig KA A9
AAL &0 v A= 98-S B 1A Northern blot
analysis& A} 3 3l o} (Fig. 6). A B4 F71 2
ME F4 27 71 A3 427l 40 py
mlizx9] 3ol LE]] A= 2B8 AXE 14
3k, 6A13Y, 24A13), 48A13F = 68213 B A
e F z+ A|H oA 2B8 M E9] Ig FAAEe] A
ArEE ZFAY. 2 AR Ig =4 A+

Relative Intensity
(CGAPDH)

Time(hr)

Fig. 6. Effect of anti-id Ab on the Ig gene expression in 2B8 cells. (I) Northern blot. RNA from 2B8 cells in-
cubated with anti-id Ab (A) or control normal rabbit Ig (N) at the concentration of 40 pg/ml was hybridized
with probe specfic for 1gy3, Igk (Cx) or GAPDH. (II) Densitometric analysis of the Igy3 and Cx specific bands
shown in panel 1. Relative intensity was the ratio of mean density of Igy3 or Cx hybridized band/mean density
of GAPDH hybridized band.

AR B 4843 A2 G AN 9] AL FF
o] & AN AA FERT ¥E TS
HAou, zt A ot ey FA= A
2§ 2B8 M| 29 Ig FAAY AAL FEL D=
9 Ig frAAe WAL FEF 2ol & HolA &
ket

A

golt et Y] FAlE clH 2 Es] FAE B
3t B Al2e] gds&Ad A@ste A A
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A 28E F g0 ¥¥A e, oz
AFQA 7| AN e &43] FAAUA &
ot ot 2El]] e FAM A4 - 1g #
Azxe] AAL HY, BHl- =& B X9 F4&
Aoz A YAE 2FYE Ao Y7
2t Fgold ey A7t AEFHe njAe
FYgS By met than, golu ey 4
7t A At vlX e g FBAGE HolA
Rette L1k glevg, do)t ey ¥4
o o3 X F4o 2HL FoltjeEq] A
o] & A - o] FdE 7]Ho] old A
o2 JdiAgacH. §3 Folv eElg] A7)
Aol #H #Ho &34 gevde Rix
9,1"4'1").

£ dFdM e geldeEs] A7t B A 29
G Qg 23 71 A dE) GotEuzt
ol 2 e}yl A7t JDNA FAE ABA3e
slol B g] = v} 2B8 Al 9] A AAta} A EF4
2 Ig A2 AAEEd vA e 998 FF
sttt ol eEld] A= HEFTLE AL
3 A4 E7) Igoll v 3] 2B8 A £2] 3DNA 3|
QA ool glA F7HA AT oW 2.5 ug/ml, 10
pg/ml = 40 pg/ml 52 Fo|d] QELY A
Z2BB HIEZE 2¢ HeEd A$ oF 1.5 %) 4
sbo] Z7tE R, 2.5 ug/mle] ol L €] ¥
AR 3Y A A Folx of 1.58] A Y4lo)
Z7152i 2y 10 pg/ml £+ 40 pg/mle] 3lojt] &
By A2 39 A2 A9 o 3.26) A G4
o] Z7letHth ol & A¥ AN 293
HUZ A YA ST ed FEF Fol
et A9 FE&E 25 pg/mlol v, 343
A= A YL F/HAT e S EE dold
LEHS] gl e FEE 10 pg/mly & o) v §e}.

golt] L EFY A= 2B8 Mo FEe3 ¥
A MESF T XA gt F £ A9
ZAA Ee13E Y F e AR A
E AAshe 2B8 Al 9] H7} 20~40%= A 4
AT RE2E KA E Aelrt G o)
g Ane gt LErg] I A% F PA A
Arakel F71 (ELISACl A #3d AIHE ¥old
2y @7} 2B8 Al X E2t3 A M ESF
ol PlX e Yo AP & ST ov]EH,
ol Qe A7} 2B8 M Ee] A FH =
e BYE RsHA F7HAITIA @& A AAE
g} 39 ol B nl N EY = ETEn &

23 P MESF7T AA M T 40% 9T A
< 2B8 M 27t FZMIFHA k7] WEL
AE 4 9o, ol F A= doluxnt
M 2] g AYakm Bulst ME F7] (cell cycle)
o AAHY FAE BAE BnPd Bitse
Az}olt}.

golt] QEFS] A& 2B8 Ml Xe] F4 & 23
AR, 2.5 ug/mie] ¥o)t] LELY A = 2B8
AEE 29 A Ao < 5ul, 10 pyg/ml E=
40 pg/ml Fx9| Fojtj ety FAE 29 A
& A% 2 9¥), 2.5 pg/ml £ 10 pg/mie] o)
g oEly] #A=2 3Y Mg 35 24, 40 pg/ml
9] ol eEs] FAZ 3¢ AT A5 100
A F9) Z4o] F7/HHUY ol & AY =43
AA 2de] Hul ME F4E FE3te Foid
LER]] &3 F=7} 10 pgmio) ¥, 3Uo & A
F7t FNgezN Hd AXE F4& Fxdte
o] QElY] A FE7t 40 pg/ml 0|2 F
7HE A& 9rl o). ot e Ao o
T 2B8 Al ¥ 9] F4] 2L ot EY] ¥A
o 2]g 2B8 M X9 A Yite] F/1E HAHE
F Atk AAEh & Fojt 2y FAje] o
3la] 2B8 M X 9] FAlo] EAHo2N HA A
TE7E F7Veta, Wby 23 g4 A X249
Yl A AA E2ta YA NEFE F
Aoz A Aike] IR Aog AWE
4 9ok

go|t) 2 E}]] A= 2B8 M X9 Ig R-AAE]
AL FEo) AR XA gkt € AFA
2B8 Al Eo] A g4 B3 F Ig KAA] AA}
olF dAld vixe Folt LEF]] M AY
& ZAE A ko, o] e ER]] A 71 2B8
Ao dEeta YA NEF 2 Ig KAAS A
Atel]l G&E 0| AR gkenz B AY 213
oA &olt] QElQ] A= 2B8 A ¥ A §
Aol dg¢E A ge R 2ot

o] 4ol Axe X E7A #old Er] A7t
FA) PAL dAsdthe B B} o3}
OB golti 281y FAE &L FEA
A B JA e, B R E 34

Ag AA A g1 238 FFIAUGE B

£ Qo0 g agelA we sE9 ol
281 GAE o) oY MR FA Pl
Fhee s e BX gk Auaa & 4
W3 fAbe oz dgste g 44 o
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A2 22 2"} vnd o B 4P 2h9
ol et FAe) Fx7l ¥ FEE oty
Aotz BZEn gul PN (v]LRE) 100 ug/
mle] 3ot Qe FAE FH Y-S FHA
Z17] W &o|th

ol 2l Aol o3t A A4ato] o
AHAD Q79 E Q7oA AFRF A X7 A
2 tg2ez Ax9 Hold o3ty FFolv &
d Ao oF FA Pk 2H @Ao] t2A
Yebt2 7hsAle] ok ol A AT A&
ATE Forel 2% AAE Yarstes BEEZE A
X, dextranol] I3 A S AAHSE= MOPCI04E
243 A X, YDNA A & A8t AL 3ol
Bazul A¥, ¥DNA 3 T Ffluorescein
A S Pasle oo dlo|HeEnl AR
A BE gagpt B gl ol AEe) B
AR ALE3 M X F4 B AE} oY, A
Tud 2EEHE EAAE ¥ EG 540 A
AE Gt 222 o|E M X} 2B8 M EZ
9] o]® z}o] 7}t o] & ML} 2B8 A X ol SlojA
A Y e A EZA ) v]3] ot L e Y]
Ao M2 e 4L H4BE + A=A €71
olgc} iy, ¥ AR gojr] 2ty A
o oja] &A gike] /1% 2B8 MEE gGE
AArsle A EQd, o]He] BamolA Folte
elq) Ao ols) A Aate] dAEHAD AE
B ¥ gME ke Aot E¢ £ 4
FAM ARE RolX & ko) IgM classe] &
DNA & A & QA3 2F6 sl Bl vl A2 E
40 pg/mie] Fojr] ety FAE 29 EE 3Y
A g A gz 2o vl & Yiko] 23l
A ZFaste vhd A X F4o] JAHA FES
AR} 12, golr ety Al 9
g A Ak 2] Fgo|t ey FAE A
g A E7 AASE 349 isotyped}t WH I B
dol| & 715Alc] k. o] & FteA S A2
IgG2a class®] FDNA 33| & A4bsle dol g
Tul A ZolA Fojt] REI]] Aol 9 7
A A AESIE S7HHAD B Al71E
vt 1ok, golti o et} FAA Y B A Ee) &
A58 235t B AT B L -3l
g FA X IgM YAHE A= sk vhal IgG 4
AL A EA EdgrieE Bax ol & i
@ & Aoz A2, 1gMF gGe A XA
domaindl] x}o)7} Qe B g IgM & IgGe] w it
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Aol & doljvte AT AZHEH B AL
wkgo] Apo]7} UG 4 o ojst #HHPE A7
Az Bada Yo, B M FA IgM}
IgG7t A2 o8 veg =8 = dertdd o
g Hge B AFEARE oldsted =80 H
g 7l Ech

E AR Folt ety FHe AE F4L
Z2AA 2 24 IgG classe] IJDNA A E Y4+
Bl stolB =l MEe) A YiE FIHA
Zch 2 2nst vlady o] dF AAe &
A Aol mixE ot REIY] A 9] o Fol
B A 27} AAELE A9 isotypeol] whet th2 A
velg & JeA gUAsle a7 dedS A
71go.
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