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AFdedde] =goA AL wgeo dd 27 25

1-2. Bovine IgG2] A A

Protein G Sepharose 4 Fast Flow (Amersham Pharmacia
Biotech, Sweden)< ©]-&3F affinity chromatographyS 2 A&}
bovine IgGE &3ttt =, gelol HHA protein G B F9
[gG7} A8 = =2 349 t). Sepharose gel2 syringe column (16 x
80 mm)ell EFAIZl 5 20mM phosphate buffer, pH 7.2 (PB)&Z 24}
sl st 283 100 m= 7FekA ot (flow rate @ 0.5 ml/min). Protein
Gt dstA ¥ dA9 e A2E52 °F 30 me] PBE AlH s}
o] A A 8}9}‘:}. AtH bovine IgG= 3M NaSCNE 7}ste] &F A
Ao B8 2 M Yol 3] 43kal, protein assay kit (Bio—Rad,
USA)E ©] oGH/ﬂ s ST gl o] =& B9 &3
% 20mM PBell FA8kaL Algto]date] WAgR A whe-ol W
A dEFE2FA e FAE 9 AP AESHA

e



1-3. SDS-PAGE
1) SDS-PAGE ## A oF Alx

SDS-PAGEEZ 93 A|9FS table 1 2 table 29} #Zo] 1|3
=3

Table 1. Compositions of reagents for SDS-PAGE.

Medium Contents Quantity
40% Acrylamide stock Acrylamide 38.67¢g
Bis—acrylamide 1.33g
in 100m¢ DDW
Lower gel buffer Tris 90.855¢g
(4xLGB) 0.4% SDS 10me of 20% SDS
pH 8.8 adjusted with HCI total 500m¢
Upper gel buffer Tris 30.77¢g
(4xUGB) 0.4% SDS 10me of 20% SDS
pH 6.8 adjusted with HCI total 500mé
10% APS Ammonium persulfate 100mg/ml
4x Loading dye 100% glycerol 5ml
4x UGB 4.4ml
0.5% bromophenol 0.4ml
Running Buffer DGB 200m¢
20% SDS 5mé
DDW total 174
Coomassie blue 1g
Coomassie gel Methanol 450ml
staining solution Acetic acid 100me
DDW 450me
Coomassie gel Methanol 100me
destaining solution Acetic acid 100me
DDW 800me




2) SDS-PAGE Gel Az

Table 2. solutions for SDS-PAGE Gel

12.5% 15% 4%
Separating Separating Stacking
40% Acrylamide 9.35m¢ 9.38m¢ 50040
4xLGB 6.25me 6.25m¢
4xUGB 1.25mé
DDW 9.07ml 9.04m¢ 3.18me

10% APS 30046 30010 600
TEMED 1040 100 3ub

Separating gel2 125%E5 AM£3F%1 S, stacking gel 4%9]
gel& Ab-&3tith
A7195 S 93}e] separating gele table 29} Zo] ZA|3}e] gel
plateo]] #F317] A Ao 10% APS¢t TEMEDE 7}sta & £33
5 Qg9 AT A7) SR BEsa welld) 294 1 cm
A= 9] stacking gel< -?451 sAbs FAFIL EFTE A gelol
THol HEE 3o 30% d% 3} Stacking gelS table 29} 7
o] A1 1 EFAL T‘ir%— A 10% APSSt TEMEDS 7}sto]
Hkel & gel plate AS7FA] &3 combE & 2sle] €7 3]
=38 & ARESAT Gelo]l #& AL gQlstal combs XA A~FA
well| & ZHF42 33 M 23t gel caster® wWo] Wt
Gel ol 2o 9= acrylamide® ©#3] A|A3tal gel running

tankell &3k & uypper tank®} lower tank®| running bufferE =

3) A7) % sample # g

A A% bovine IgG sampled] sample bufferE 7}ste] 3% &
100CA F'atAe 54 Sdd +35715 o7 93 %’?:]
] 3to] AFE-3F T} Standard size marker= 7 ulE, A A ¥ bovine
IgGE 5 ul? loading 3} 4 T}

B Fﬁ



4) A719%E

A719%e] AL 10mAZ 5 I AYS 40VE ZAH3
bromophenol blue dye”} stacking gelS Hlold uwj71#] 2F 20-30%
7F =&} o] F o= 100Ve R 54 AA bromophenol blue dye
7F vpgtel] =g wjzhx] A7) g ss AT

5) ol xH

= 1

Coomassie gel staining solution®. & 1A 7F5¢F A& A
Al 74 rpmo 2 nwWkEE T ©AlS Coomassie gel destaining
solution &2 1-2A17F A X kst =M sk



2. BALB/c mouse B9

FH o] 97 BALB/c mouse 27t o] m) HEA] bovine IgG &

< 130 pg/100 pe® Fofst it
Fig. 13} #o] 12 H¥F Al Freund's complete adjuvante} ¥
4 FUS TH22 4o emulsion FEHE At whga B
el HEstAok 2x< 3% F7HHES Freund’'s incomplete
adjuvant®} 43°¢] emulsion FEIZ ZAste] HEsSEAT. 4, 5, 63
AL 24AZF Ao m AT 33 HEFHH U}X]”L HE 24713

& AASe

S-oll Al 35

_‘
5
e

Ist 2nd 3rd 4, 5, 6th Fusion

l I l LUl i

0 14 28 57 58 59 60
days

Fig. 1. Immunization schedule for the cloning of hybridoma.

BALB/c mouse, female, 6 w.o. Dose: 130 pg/head.



3. Hybridoma cloning

3-1. Fusion
1) Fusion ## A F

SP/2 AEZ¢} fusion % hybridoma ¥l %S 3+ wjX]+= table 33} #o]
ZA| 3 A

Table 3. Compositions of culture media for cloning.

Medium Contents Quantity
DMEM(GIBCO BRL NO12100-046) 500mé

Culture medium FBS 100m¢

(pH 7.0) 75% Sodium bicarbonate 14.5m¢
gentamycin 2ml
10% L-glucose 5ml
Antibiotic mycotic 5ml

Washing Medium DMEM 500mé

(pH 7.2) 1M HEPES 5mé

HAT medium DMEM 100m¢
100<xHAT 1ml

HT medium DMEM 100m¢
100xHT 1ml

Cloning Medium DMEM 100mé
conditioning Medium 100me

Freezing Medium DMSO(dimetyl sulfoxide) 5ml
culture medium 50ml

2) Fusion
Held BALB/c wh-¢29] H[ZS FHsto]l Alxg el AREsETh
NS Behel A Adem, AFLTPOR AL A F, 0%

ethanol® 253}t 7%49} EAE AFE3IY clean benchd ol A]
HZAS AZ3 & 70% ethanolel] 13], washing mediume®l| 23] Z
Akt MEFF] AFEEE BE &9 37CE v 728t
AR-&3FSi T
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H A Zo] A&ES 93] 50 ml tube Yol Eo] & stainless

steel mesh (400%)S FJdh 2 fo gl v ES =
A} 71 S o] &38te] vl Wol| washing mediumS FYAA FEH &
&

H] Al 32

S 293 % washing medium 20 mE 7}t o] &

33 A4 (1500 rpm, 3%, RT)sto] A=A kgt vl dAE o] 23]
MAA] AFELG7] JHz2 add SP/2 myeloma cellS& 50 ml
tubeoll ¥ FAlel Y42 (1500 rpm, 3%, RT)sle] 23] Al # s}
At dAEE & #JdE MEHF (packed cell volume)©] & sHA
(SP/2 : HIAAIE = 1:56) Hes Alxks A v g4}
SP/2 cell& E&stth ol % 33] ¢ dAEdE At dA4%
S &Hd3] AAFAE. vAE AlF $ washing mediumS ¢H71 3]
A Eol A A" NEES F =97 tappingshe] tubed}Eol
35 A HAAA ¢ F PEG-1500 (Roche, Germany)E 7}3}4
g

ol

PEG Agl+= o3 o &, 18 24 PEGE 1 & A
A7 & 30 AA Y. 2 U5 washing mediumE 1% &
°F 1 mE 7Fskal 30% A A% ¥ washing mediumE 133 2 ml
7}ekar o)) washing mediumS 30.%7P 7yt 30% AA F
washing medium 10 mlE 30%3F 7}t & pipette= ©] 83t Al

3T

=
= = T}}\

3o &d5FH AEEL washing mediumo = 23 WA FEg
(1,000 rpm, 5%, RT)ste] Al H 3kt DMEM 100 meel] A A
#2171 96 well flat bottom plateo] 100 p0% 53} T}
A3 & HAT medium (Gibco, USA)E 7} well & 100 w0
$3%  hybridomaZ w®l%slgdth. oF 547 HAT

5 APEAIZ o
HT mediums 2533tk AlE2] S A= ute} uj

s
Fo WEF7)E 285

7betH AEg ol HA @ SP2 AlXE

_11_



3-2. E0]&A S 4|3l hybridoma screenings 98 ELISA

1) ELISA ## A oF A%
HAAZ e digk WA o5 hybridoma A3ze] A
AR&3E7] $13l table 49 #Zo] AlokS ZA|sA T
Table 4. Chemical composition of reagents for ELISA.
Solution Contents Quantity
Coating buffer Na2COs 1.59¢
(carbonate—bicarbonate NaHCOs3 2.93g
pH9.6) Distilled water adjusted to 14
Phosphate— buffered NaCl 8g
saline (PBS) KH>PO, 0.2¢g
(pH7.2) NaHPO, 1.15¢
KCl1 0.2¢g
Distilled water adjusted to 17
PBS- T PBS 100m¢
Tween 20 5040
Sample buffer PBS-T 100me
109 NaNj 5000
Chromogen buffer 0.1M Citric acid 24.3ml
pH 5.0 0.2M Phosphate 25.7Tml
Distilled water 50m¢
Substrate buffer chromogen buffer 10me
H202(30%) 40
ABTS 0.01g

4 200 ptE #

2) ELISA

SolgAE Fvlste=
well vtg9] 1/3 A
ELISAZ A3kt
coating buffer® 5 pug/
16/\] 7

T FHAA
ol 3¢

1

‘E'_
a

A1},

o] A&
7+ wellol

=
L)
ml

=

Al
o o
=R

hybridoma Al ¥%&
wdtA e wY &

i

_12_
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NS A A3t PBSE 33 A=
k7] f18ke 0.2%<] BSA blocking

TToto] 4T A 2A13F %

bat7] fleke] Al E7F
S 100 pt# Fate]
HAYgoz ALESH AAE bovine IgGE
3]

BZF3o] 4C oA
=

J A8 &S



st & PBSZ 33] M #3}lo] bovine IgG7F & 2% ELISA
plateE w13t tl. Hybridoma A% A4S 100 % ELISA
plate?] wellell 7}gt & A 2ofAx 30 HHg-A|Zl & PBSZE 33 A
2 3}al goat anti-mouse IgG-HRP (BioDom, Korea) conjugate
buffer® 3|43kl 100 we® 7dstar, A-LolA 30 WHSAIFATH
PBS® 33] A #33x  chromogen buffere] 0.1% ABTS (Sigma,
USA)¢ 0.02%¢] #HA4kst 45 F3 A= ZF wellel 100 peH
A7bskar Ao 30%7F WAl 405nm  (referance
492nm) A FHEE SASAT (Spectra I, Austria). 5ol @A &
3 4Fsk= hybridoma AIXEE 24 well plated] &7 wigstar 2709
well G AZE7F IR 5o7tE 5 A8 Al et &8 & 919 2
< A AAHEs FPs

ll

[«

3-3. Hybridoma A ¥ ¢ 52X &

Eolg A S EH3t= hybridoma AEES SZ2HES7] ¢ste] A
E7F AFEE7] AHE A A Zu S Hir® cornical tubeol
Ro}l 1600 rpmol Al 1023F A4lste] 4ES AAs L IAdES W
FHAE A (freezing medium) 5 ml= F718te] o] & H =77
TEoN FE3F HFAZl 5 o= zZtZF 1.8 ml cryogenic vials
(Costar, USA)° 1.5 mH y-7o] 5313 4T A 3023 3 &
of =70TC, 24A%F BHeAvrt vad A E L T4 KBESHA
=3

_13_



A€ cloned aLej7ke]l GEE2IAE 67 $1ete] pristane
(2, 6, 10, 14-tetra-methyl-pentadecane: Sigma, USA)S.Z A+
Aol #4121 BALB/C wh§-2 (853, 94209 Bz 10°~10°
AN GES] 109~159 F, 448 25T AAs] 9FEGA

= AA s

4-2. FEE3FA A

Q- 2ol A A& EEE gffinity  chromatography S o] &3]
bovine IgGel wigt EolgdAE AAlstAtt F471x¥ CNBr-
activated sepharose 4B 2g5 1mM HCI 20 mlo] dEgA 71 3 15%
- BEA AT BEA 7 gele sintered glass funnelS AF8-3Fo] A
etk AHS 400 mee 1mM HCIS coupling €< (0.5M NaCl
S ¥3+3sk 0.1M NaHCOs; buffer (pH 8.3)) 20 mé] bovine IgG 30
mgs 7FeE & SA gel?t Esto] 2A17bE b Aol A Ao F= At
Blocking agent?] 0.2M glycines 400 u% 31 4Coll Al overnight$h
o5 columne] FXAIATH FX1E columnel 0.5M NaClg 3}
+= 0.1IM NaHCOs buffer (pH 8.3)9} 0.5M NaCleS ¥ 33F+= sodium
acetate buffer 0.IM (pH 4)E W= 4-5x1# Z e+t PBSE
repacking3l”Z] 913 60 m¢ SHFTHA 7IES AASH T A PB
(20mM phosphate buffer with 0.02% NaN3=Z A &332 3M
NaSCN< 20 m AHAE E#FUch o #AES 29W wbEg v
20mM PB= A #H3ta 7} cloned] W3 555 =
thA] 20mM PBE A3t th 3M NaSCNS &
HolE GFEFAE 283t Bio-Rad &9
MFS A AstHA 2 mH EFHSA T Gl o] =4 o
%A 20mM PBell 41314

¢

_14_



4-3. FFE3A 9 Isotype

GZEEA Y isotypes &21st7] ¢85t Sigma ImmunoType
Mouse Monoclonal Antibody Isotyping kit (Sigma, USA)E A}-&3}
STt Strip2 12 x 75 mm test tubed] A Jst GEFEIFAEZ A
AF&= hybridoma Al ErfF 2 mlS EF3FATE A 2o 30%
b EEAIZL 5w RS AL PBS-T-BSA (A& ) 4 mfzoﬂ 5

5ot A8t stripex MASAT AlF NS A AAST F =
H] ¥ biotinylated second antibodyg ¥F3}o] 58-%<oF Wk3-A]7] a1
antibody & A7g & MHAO=Z strips 5iE-7F Al H AT Al A A

k=S

S &3] AAS F FHlE Avidin-Peroxidases tubeel 7}3F
wAE WA AT WSS A7 Sl 4 ml Al H Hell strip Al A 5t
3 wpx]Ero 2 PBSe] 5% AlFsAT AH NS s AAsIA
substrate solution< test tube®] % il insoluble signal®] =31 A
gk wj7h A WS- A Z Tl Isotype signale] E.o]W tubecl A =A] AU

of =]l Fa Az

u

5-1. @ &3IA 537 plate 4]
AA Y GEFE3AES coating buffer® 3]A435Fa, o]& ELISA

plate (Polysorp, Nunc, USA)o| 100 p® HEF3}o] 37C 9 32 7]
2A 7 A g $ol 4Tl A 1641 7HE <t S 2HA A T

5-2. HRP labeled conjugate #| =

Two-step glutaraldehyde™ & 2 AlsltF (Wilson, 1978).

Peroxidase (Sigma, USA, RZ=3) 10 mg= 0.1M phosphate buffer
(pH 6.8) 0.2 mloll &3i3}ar 1.25% glutaraldehyde (Sigma, USA)E
gHrato]l A2olA 18413 A A8kt 0.15M NaClZ PDI0 column

_15_



(Pharmasia, Sweden)<S H3A7]121 &4 3tAIZ] peroxidaseE 7}3}
o] glutaraldehydeE A AsIA T o] & @=F 234 (5 mg in saline)
= 7}3F & sodium carbonate-bicarbonate bufferE ©]-&3le] pHZ
9574 &E FRATE 4TAA 24417F Ak & 0.2M glycine 0.1 md
& 7F8haL 2A17kE]t 4T AA % ¥ PBSE T4 skt

5-3. Antibody pair 2 A

=] ¥ plateE DDW= 33] A& 3}il bovine IgG §%E 100, 10,
1, 0.1 pg/mE A PBS-Tol A&t welld 100 p® 53k 2
oA 303 oAl FAXS § PBSE 33 A FHESTE o] %
enzyme ¥A ¥ 8AS PBS-To| 3A3tar Z+ wellol 100 %
Fotal Ao Al 303t WA g o PBSE 33] AlFEA T o7
o substrate bufferE 100 p¢% 3t 30+ $-of 3 405nme}
reference 492nmoll A OD#t= A3ttt OD#tel 2 pars

ELISA % immunochromatography= 93t antibody pair® 743}

[ex]
AN

5-4. Assay

AR GEE2FA 5 pg/mHE A PBSel s]Askal, o]& ELISA
plate (Polysorp, Nunc, USA)o| 100 p® 3w 37C 9 32 7]
1A F2A1Z Y. PBS® 33] Al#38kal standard curve® bovine
IgGE PBS-Tel 100, 10, 1, 0.1 pg/ml = A 21X st welld 100 pxl
A ETekal Ao 30 GASATE HE=SE Fossmatic 300 (Foss
Electric, Denmark)”7] 712 A M EXTE ZH3 /5 200 g4 3514
100 w0 E5skal A2l 302 AAsivh. vhAl PBS® 33 Al
SFATH ©] ¥ enzyme XA E FA|E PBS-Tol 343t 7k welldl
100 w0 FFakar Ao 30837 WX Fo PBSE 33 Al
3t k. Substrate bufferE 100 ul®
405nm$} reference 492nmell A OD #S A3t}

fas)
1x
41
-\
_O‘L
R
w
(@)
Ao
o
o,
et
5=
o

_16_



6. Immunochromartography

6-1. Colloidal gold F3HA A=
1) 20nm colloidal gold (100 m¢)e] A=

32 79 89 mE 60C=E 7FE3sH A, 1% gold chloride 1 mé<
7Fek 5 0.4% sodium citrate 10 mlE 7}E9 ¥ gold chloride®] <%
of H7tetAtt &do] Moz WM uj7tx] oF 507+ 7HE A

7

7F 5t B 5 A2l AA s

2) 40nm colloidal gold (100 m¢)e] #| =

20nm gold 25 mlol FHF 153 mS 713 v EIJY 1%
sodium citrate 2 mlS 7Fske]l 0.01%7F A sFT. 1% gold
chloride 2 m& & 18 m3 A2 % 1 m/min =2 FH3Ah
o]F 2= 8 A8 2087 £Y F gold HA| Azl A&

.

3) Gold HgA A=

Gold HHAlE wt

o] 1.0o] =7 s}

571 #ste] A& 232 plain gold®] ODsigk
s 0.1 mg/mo]l EHA skt HEA A
2 ZA%E plain gold 50 mlol HEEZIAE A
Axgk & 10N NaOH=Z pHE 9I7HA &d % 2
< 7FskTh 1023 8411 & pH 752 %43}
a1, o]& YA+l (10,000g 30%, 4T, Kontron Centrikon T-324,
Italy)ete]l B2 AFdEs 2oz 2 mle] gold HFA 34 el
At ol#A Fuld 55 gold AFA T gold HEA 34
ol (296 T-20, 10% wl& A, 5% sucrose, 0.05% NaN; 100 mM PB)
o2 Agg o] HES A ste] EA o] ALEsA

_17_



6-2. Immunochromatography

Nitrocellulose transfer membrane (SP 003, Whatman, USA)S 3
mZ o w2 Austa, AAE FA 25 mg/mlS 10 WA A s ] A
2o A] AZXAZ] 3 immunochromatography S A A 38$)

96 well plate®] 7} well B F=5% gold A+ 5 wl, gold &
A 3] 10 wl, bovine IgG %5 0.1°91A4 100 pg/mi7FA] &g

sto] 7zt w2 g 8w Tt ol & ©@EEEd AV F2E
stripe AFiste] o] ~mEm F2EH X ]9Jr Fed 2 gold
conjugate’} WH&Ho] Aoz WAL= dAAJS st o] 9k

- E
2o AR AN, 28HE 72 8 WA wellol *Er"zr’??}oﬂ =45}

A,

_18_



1. Bovine IgG 39 A A

Protein G sepharose gel= ©]-&3}4] affinity chromatography 2
2 bovine IgGE AA st (Fig. 2).

ODogo#ko]l 2.0 o]l4S Hols IS FHdte ol&3F FA% %
bovine IgG @ =Fo] 30 pg/mlel 9 ME LAt}
3
25
2
E
S
& 15
a
@)
1
05
0
1 6 11 16

Fraction NO.

Fig. 2. Affinity purification of bovine IgG antigen. Bovine serum was
applied on the gel coupled with protein G. The concentration of each

bovine IgG fraction was measured in optic density at 280nm.
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2. e AAx

283 bovine [gGY AA BEE F2st7] 98] 125% gel=
SDS-PAGEEZ <33} th. Heavy chain ¥ light chain® & o A%
= 2709 B8 7} 55 kDa, 25 kDal = YEYH (Fig 3).

Fig. 3. SDS-PAGE profile of purified
bovine IgG

M : Low range marker (Sigma)
B : Purified bovine IgG
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3. ¥ EZA

3-1.

o

2234 B 9t

2 3 (A: A 1z fusion, B: A 2z} fusion)o] Az dojull
hybridoma M¥XE w922 B o] HEstel 85 559 A
o]

4712 AU (Fig. 4). x100000 o 4e] 7tE n
2G2 B 11E29] 3F9] clones d7A3ste] o]Fo] WA AFE3t

T ]
[ex]
AN
€
=
N
(=]
3
7o)
(=]
o
[a]
o
10 100 1000 10000 100000 1000000 1000000
0
MADb dilution
€
=
N
[
=
~
w
o
N
[m]
o

10 100 1000 10000
MADb dilution

Fig. 4. Titer of monoclonal antibody against bovine IgG by ELISA
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3-2. GFE3A 9 Isotype

Bovine IgGoll gt @& &34+ IgGl type 5F (2G2, 6D1, 9G1,
9E1, 11E2) ¥ IgG2b type 3% (2Gl1, 11C5, 12B8)°| At (Table 5).

Table 5. Isotypes of cloned monoclonal antibodies against bovine IgG

Clone No. Isotypes
2G1 IgG2b
2G2 IgG1
6D1 IgGl
9E1 IgG1
9G1 IgG1
11C5 IgG2b
11E2 IgG1
12B8 IgG2b
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4. ELISA
4-1. Antibody pair 2 A

Hpol 977t =& clone 2Gl, 2G2, 11E2 E+E

S A% =0S AT e g2 EEA
HRP #gAl9} ELISA plate &&271S dalsle] 49 =
Abetsitt. o] & 2G1 @AE 5 peg/ml & ELISA plateel &2HA17]1aL
2G2 % 11E2°] HRP HFAE 3|4 ste] bovine IgGE 43 &
=48 fig. 59 2Zgtom, 2G2-HRP HghAl 314 w5 x40091 7
o bovine IgG F% 0.1 pg/ml5FE 100 pg/mbe] W oA |
H g sl g Hol FEHAT webA o] F o EAoME 2G1E
A F2, 2G2-HRP H3Ae] 218 o] &3

antibody pair A%

il 25

0.8

0.6

0OD(405nm)

0.4

—e—11E2. x200
—=—11E2, x400
——2G2, x200
——2G2, x400
O L
0.1 1 10 100
Bovine IgG concentration (xg/mf)

0.2

Fig. 5. Pairing of IgG coated plate and HRP-conjugated IgG in ELISA.

In this pairing, as a anti-bovine IgG coated on plates, 2G1 was used. As
HRP-conjugated anti-bovine IgG, 11E2 and 2G2 were added. The pair of
x400 diluted HRP-conjugated 2G2 with 2Gl1 showed a concentration
response curve with the hightest sensitivity by bovine IgG.
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4-2. ¢+

A+ sample buffer® 208 3]

A3l ELISAS A9 oH,

ANAEF [gG FEE WY st= %%LE roll+= y=0.0126Log(X)-
0.0065°] HAE WERA S vl OD X7} Wk AAMESF
s} IgGel whg-Alo] &4 dAsA = e}a& u, R* 7} 05656% L}EL
U AMESFT S7METE oG dHEE S ek o2 dAdEH T
(Fig. 6).

03

y =00126Ln(x) — 00065
R? = 05656
02
€

01 ¢

0 ‘ ‘

10,000 100,000 1,000,000 10,000,000 100,000,000

Somatic Cell Count

Fig. 6. Quantitative Relationship of bovine IgG concentration and the
number of somatic cells in milk using 2G1 MADb as capture antibody

and HRP-conjugated 2G2 MAD.
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A9 23 E 28 2G1S §FA]7]3, conjugates HRP ¥ A g
11E2E AF&3te] 4/ T IgGe sxet AAMEZFe FABAE
B y=0.0046Log(X)+0.0871 (R*=0.3962)°] &7+ A =5
(Fig. 7).

i g

0.2
y =00046Ln(x) + 00871
R? = 03962
0.15 *
. o

E, * o .,
g 01 Ff . .
a
o

0.05 |

O L L
10 100 1000 10000 100000
somatic cell(*1000)

Fig. 7. Quantitative Relationship of bovine IgG concentration and the
number of somatic cells in milk using 2G1 MADb as capture

antibody and HRP-conjugated 11G2 MAD.
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5. Dot blotting®] €] 3 Immunochromatography

Nitrocellulose transfer membrane (Whatman, SP 003, USA)?l
2G1 GEEFA (25 mg/ml) 1 WAL 6 mitH o= 4746 A g
% 11E2-gold conjugate (/\PZ] A) % 2G2-gold conjugate (AFA B)

AbE-3Fe] bovine IgG H% 100, 10, 1 2 0.1 pg/me] WkS-AAS
wastA Y. FrHA A goA b sEEe o] JhEskd o, A

2

T g FE 2G2*gold conjugate®] 747} ®luA FFo]
ojgt Aoz yuro] o]l AF= 2G1 coating?l 2G2-gold
conjugate pairg AAste] A 2 ¢ F9 IgG TFHF Aol

AHg T (Fig. 8).

Atod 10 4 M B 4 @ &
| B
, ‘ |

ﬂﬂuﬂﬁuu

Fig 8. Immunochromatography by dot blotting to determine the detection
limits of bovine IgG. MAb 2G1 was blotted at regular distance on 4
different sites of each NCM sheet, gold-conjugated MAb 11E2 (A) and
2G2 (B) used as secondary antibodies mixed with different concentrations
(100, 10, 1 and 0.1 wg/ml) of bovine IgG were absorbed from the below of

sheet.
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9] ASE fig. 99 el S vlo] AL Fepel meAs: &

Ae Btk = AAMEZS7E 1,000,000 o]l A= AR dot7hA
HES-S Hol= Wb 200,000 "Rkl A $-+= 2HA dot7bA] WHSS

Fig. 9. Immunochromatography of milk using dot blotting. MAb 2G1(2.5
mg/mé) was blotted at regular distance on 4 different sites of each NCM
sheet and gold-conjugated MAb 2G2 was mixed with milk. The milks
containing various somatic cell counts (1: 8,295,000 cells, 2: 5,303,000
cells, 3: 1.379,000 cells 4. 172,000 cells, 5: 69,000 cells, 6: 51,000 cells.)

were applied.
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Bovine IgG 555 =43 v HA

A ARE dolrR V] 9], AN L2EHS 8, H 2w A T}
of vl A} A4S 2 ul FAT stripo] 8 R 23]y F
& wg& Y (Fig. 10).

1 2
e T
-

Fig. 10. Immunochromatography of bovine serum using dot blotting.

MAb 2G1(2.5 mg/m) was blotted at regular distance on 4 different sites
of each NCM sheet, gold-conjugated MAb 2G2 was tested on the strip 1
or 2, 8 or 2 4 of bovine serum were applied, respectively.
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Sisrkel AAA A4S dode FE Yool 9f F AAME
gl = Bt w7F dFA JA AAE TS #eE]
B ole AAES]

71E ATAES] Halo] wEm offo| o AAE FAHLS =
]2 uE3ta California Mastitis Test (CMT)E ®o] o] &3t}
kA 9k (Forster &, 1967, Jones &, 1984; Bodoh &, 1976; Reneau.
1986), -#Eugte] A% 3 5(1998) wEwW 74E7F F 35%7F
(47%)7F CMTE Ak etk stk = s7kelA A5 AA
Hog &8HY Qv Hie o

I5E =AsE 7holAAf 2l
S7kll A AR AARS7 = o] el EAA
3]

W FAA AAE FAE mob A B of

r 4
T % FolxttE= H al(Kitchen, 1981)E 7%

EEAEEEE =
Z ff F UdFRRAS WA FATE A TS AR
of wrdglA mAHoR FuAS BtE 0 £ee Fug

Affinity chromatographyell ¢]sle] A A|l¥ bovine IgGE SDS-
PAGE= &It Az F 7o o] AZHAY. F+ /e £82&
Zyzy 1 BAR=Fo] 55 kDa¥ 25 kDal. ®  bovine IgGS heavy
chain® light chain® 2 #HA = FFsHA AAHANSTS AT +

AN

Bovine IgGell td ©EF23AS A= ZEA

2G2, 6D1, 9G1, 9E1, 11C5, 11E2, 1¥]il 12B8S. =

!

T 2G1,
8E2 A

[} h

(¢

N
ol

o
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Ak 7t SFEIFA = [gG2b typeo] FEo] 37, IgGl types] F&
5}

Bovine IgGol o3k 4= A

A3t hybridoma Al 50| #H]3}
FA A7t tgetda FA Y e
HqE

Hux 2 e 98]
slol B2 AQFH3 Ay olE

o rr
>

Fel

N

i
=
o

[> o
1o
Je
ol
=

)
o ot R ofN

=

T ol B A7t =L 2GI, 2G2, 11E2, 3F/FE Al
4= 22Ut} Sandwich ELISAE 913 g3t @49 pairs =
el

A} 7 2G1 &2 2 2G2-HRP conjugate pair®] “d-%-7} bovine
IgG H%o] WE Hte o] oo R FEHEYOormT ELISA &
A7 o] &8l ol& pairg A -&stth

2 AFdAAE AAxs AW A d9S2E5dY] s 54
sk Zlo] FHde Xwd dFe fAEE FAHSe= o &&=
T AeAE #HHEs7] St WA AF T 1gG =S AAE F
gko] gRpAE FAEIAT T ke RPgho] 05656& Kol tha
o] FaAAE BTk @3, ELISAS %+ £ oA HRP
ofo] H3to] REZARA] FUYH Ao ZEZ A5HH, =5 HA9 x4
ZAZE 283 Aol

ol e AAAAE EUYE immunochromatographyol 2] 3k
IgGe] HA=SAE =74387] 938t WA immunochromatography 2]

UATEE AFEsEY. 2G1 GEFEFAE  nitrocellulose  transfer

membrane (NCM)ell dot-blottingd}x Z+7ZF 100, 10, 1 2 0.1 pg/ml

°] ¥ bovine IgGel gold A ¥ 11E2 =2 2G2 WE-S-do] NCM

9] OHJMT Bl FFHES aobetdtt. 234 02 bovine IgG T

7} gold conjugated ©EE&A (anti-bovine IgG) HH-gHo] A5
.

dote} wkala & o E 9] gold conjugated ©HEFE3HA| 7} the-e
doto} =xA o2 whgsto] a3 Ao wkEAo] HAp oFafA| =
A AU F Ak ol Am W e I 5 B AFAA
o] A% bovine IgGe & WAFHOE FAHT F = YHOE
A % bovine IgG €95 100, 10, 1 2 0.1 pg/mlZ Yro] =4
stle Wl HA 01 pg/ml A FAo] Jhsd AowE #AFHIH
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Fig. 8941 gold %A 11E2HT} 2G2¢] A-&o] %T bovine IgG
|4 s wWE ALY o Fslstrlel gold BAE 2G2E
A e skt

Z2o] 7}%53F bovine IgG F% ¢ AAo] Q3 7l thik xA
£ 3l7] flste] dnr AAEA ] &FES dElste] Ade 49, ¥
de 2 pb AT stripe] 8 wE Y FElEA UER ol A4d
Ao IgG H%7F 2F 10 mg/meel AL 7erdd, immunochroma-

=
tography= 49 A= AA IgGe F2 20 pg & 9] Fol

AAYL Avisty] Bl AR [gGFel 20 AR} HES
2% 44she o) YA Ao ARHr

~1 O
IgGel T=E 7otste] &z dF=2dAo &% 2 gold conjugate
5 AR7} o] Fojxjof &

EN
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Bovine IgGel tjst GZFEFAE Askstal o] & o] &35t -
o AMETet oG TR AHHAES dotrr] §she]
sandwich ELISAZ A A&ttt 5 bovine IgG % 100 pg/ml
FE 01 pg/me FlA Sl vlEsle meFAol AL
A4 Fo AANEFSY IgG FEE y=0.0126Log(x)-0.0065 (R*=0.5656)

o)

pus H =

kel 7] ¢sle] A d A A ¢l immunochromatography < 283 2
3} % F bovine IgG F= 100, 10, 1, ¥ 0.1 gg/meol] thale] wkA %
%8}915}. A9 7ﬂ°°ﬂ 7‘4% stde w, AAEZS 1,000,000
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(Supervised by Professor Lim Yoon-Kyu)

Department of Veterinary Medicine
Graduate School, Cheju National University

Jeju, Korea

This study was carried out to develope the immunoassay
method for the estimating somatic cell counts in raw milk. For
the purpose, bovine IgG was purified and monoclonal antibody
was raised against bovine IgG. The concentration of bovine IgG
was measured by sandwich ELISA based on the monoclonal
anti-bovine IgG antibodies. The standard curve was marked
linear between the range of bovine IgG concentration from 0.1xg/
ml to 100xg/ml. Between the concentration of bovine IgG and the
somatic cell counts, the regression curve is marked as Y=0.0126
Log(x)-0.0065 (R?=0.5656), hence there exist a trend of
relationship between the two factors. Raw milk containing high
level of somatic cells (more than 1,000,000 cells/ml) was
distinguishable with that of low level (less than 200,000 cells/m{)
with 1mmunochromatography assay developed in this study.
These results suggest the possibility of developing a rapid
semi—quantitative immunochromatography kit of somatic cell
counts in raw milk providing that additional optimization of assay
system is performed.

Key words: Milk, Somatic cell count, Bovine IgG, Monoclonal

antibody, Sandwich ELISA, Immunochromatography.
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