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HIV-1o A& SAEZAS) Az SHo Fate]

34
AYRA o 4 F

1. 4 <

19839 Sinoussi $"¢} ¢l8 AIDS(acquired immunodeficiency syndrome)]
¥9Y Y7} HIV-1(human immunodeficiency virus-1)2.2 %% o] HIV
of FF L ATV AW sic). 53 HIVY R H-& H3)7) si# 95}
2 Agge] JEEgden 2 F Bz g A4sHE Pl enzyme-
linked immunosorbent assay(ELISA)olc}. ELISA AWy L w23 & ZIx
(sensitivity) & JeEh 2 9d 2 Eo] X (specificity)7} ¥& Aoz Vet gt
2 71ek Z4E A APPUE o= AES H]Eo] FA ulZo] Yeh}E How
AR ot getA] e FES 50X E Fo|7] Hdtd IMEZFAHE AS
st ol Agsz .

19759 AT A A=z sge] MERA F o] YL measles virusel ¥
A x g e] A, rotavirus APl 4% " 283 feline leukemia virus®)
A7 F 949 49 A BEAsA 4453 9o

HIV-1e] g dHEFH =3 HIV-19) ZL4RE A3 8 Az
. HIV-19] p24 55} & So|FY S ug FAMESAE ZES Hojd AT
o o]-¢2 ® opJe FAYYE HIV-1 Sol3ge] Asisly, Wty 54 F
g0 2 oy Hofd) $45 3 9}

A FRNA AHEE 2 g HIV-1 AdAAds dEE Fda 27tz $£9
H3 g ARl AdAAY At AFE AAelct. wby HIV-19)
p24 @9, gpl120 FINA T4 2L 5ol W M EFA AxE
THL AFoln, So|IMEZA MY B} FE5) & ELISA, western
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blot?} HIV-1 Ag-capture ELISA 53 & A< kil A< ALdd A=z 4
¥ .

€ AYL 501 & AdAAY Adsd HIV-19 94 £4 2232 HIV-1
EEFG Ul 259 HEZFES £937] fHd 95HA So|dEEHANE A
#9971 Rusua P

1. AX ¥ o]y &

BALB/c9 99< 1% 9 Axsr] §ste HI/HTLV-IIE, MEFHS
$1% myeloma MEFE BALB/c7} 7|94 SP2-0/Ag 148 AH§-3i5ic.

2. $94 HIV-1 ¥239 A2 2 53

H9/HTLV-III MEFE 10% fetal bovine serum(FBS)°] %" RPMI-1640
W) ¥e & ALg3te] 37T, 5% CO: incubatore}A wisku]}dte] 56TH4 30 ¥}
EEARAN & -70T) 2RF3gd. 89 F2344E AF 4TA 7,000
mm2E 20 ¥ L4239 334 E H# 4T4A ultrafiltration(Amicon
DIAFLO PM10)& &4 ¥%% o 214594 %97 (Beckman SW28 rotor)&
A4-3te] 45,000 XgE 150% ¢ VAHAA FAWEL 0.01 M Tris-NaCl(pH
7.2)2 FgXFAd. o] 4B L 10-5% sucrose-density gradientd] 2 FHAA
Beckman SW41 rotor& A-£3t9 200,000 Xg2 1502 S 23594 2359
o). ¥AE fractiond tube puncture® 3 3te] 4T)4 4 47t A4 F phosphate
buffered saline(PBS)Z =AM #4944 F434ct. F40] B¢ F FRAz#H4=
5] o] £4¢ PBSY %49 1 mlE ¥£F&d RAd#52s DupontAte] HIV p24
Ag-capture ELISA(enzyme linked immunosorbent assay) kit A}-4-3te p24
F99 & AFssid.

3. 99
BALB/c& °]4% 99¢& Lutz $¥% Higgins $¢ 8 & ¥y 443

A},
A Hge 53¢ CSLAYGA AAE HIV-1 39 20 ugel PBSE 4o}
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HIV-1e) ¥ S AZE4o] Fshe] 3

0.1 mlZ BHE g E%F9 Freund's complete adjuvant$t & E§3te] o)
A ASHs W92 e 39 $F5¥YFH Freund's incomplete
adjuvant& T3 B3 3 F F2= 4-5 3 HAFHHt oA WL
adjuvantgle] me]Pde] FZ¥A(10 ng/0.1 ml in PBS)E HAFHY2n 3 o
F Axgel AHEssd.

4. BALB/c® ¥ A £2} myeloma A £9] §§

BALB/c ¥|ZA4X¢] £w) : HIV-1 ¥9°2=2 wdyd BALB/cY 7 E9NA ¥
A AHNIL vFS FEH 2R H &89 serum-free DMEM(SF DMEM)2 2
3 AAHFAA nZo] Eo] A& 2AES AAT F SF DMEM el A wj3A)
EE A9 50 ml AT NAA 5 £T s AETH{AAFEE & 94
F22 &7 1,000 rpmelA 10 £ 9489 434S AASz 94399
AMEZPAE Z E50] £ oS JEFE AA}Y) 93819 0.83% A7HE NHCI
44 Arisie 2 £ 339l 479 2 mi®) FBSE A7 ¥ SF DMEM
€ 40 ml st S19 Fe 2AoR YAEYES. olojq 2 W ¥ SF
DMEM2.E f48 R 0.83% NHiCl £4& A3 AAs Yt o] of
hemacytometer® ©] &3t} W BAEe] £& 54349 1.5 X 10°)Q ¢}

BALB/c myeloma M X : §3le] A1-8¥€ SP2-0/Ag 14 A& 10% FBS7F 3
7} DMEM wjof) & A}-&3ted 37T, 5% CO:z incubatorol 4] #) ) vj ks}s] o
AMEEHE AA 7 9 A 6.6 X 10° M 8-azaguanineS H7}ste] wFsgic).
MEEFHA ] SF DMEM2E {4483ty FBSE A A3Z hemacytometers
o] &34 1.5 X 10" /e M ED A&l

+349 : MEFHIR LS Kohlerst Milstein?e] wdS 2439k, BALB/c
v 3 A £ myeloma MEE Zzt 2:1(1.5 X 10%1.5 X 1002 4j¢] SF DMEM
22 3 3 94 A3 F HF HAAME 50% polyethyleneglycol(PEG)
1,300-1,600(Sigma) 1 ml€ 1 3] ZH FA3 stz o7+ SF DMEM
1 migt 20 mIE 2z 1 €54 4 273 A3 EE9A A% oL 9482939
. AFNE ¥z FRANEES 20% FBS/F A719 DMEM 80 mldl 42§
Al FFAA 96 well tissue culture plated] 200 ul/well 8 23383 37C, 5%
CO; incubatorel 4] ¥l %34}

5. %2 M=o A9 9 cloning
43T XY AY : FHY AELS AYujFdty] $1std HATG X 10° M
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hypoxanthin; 2 X 107 M aminopterin; 8 X 10 M thymidine)”} T8¥ 20%
FBS DMEM 100 ul/well 8% ¥% 14,2 4,349,594, 6 4 #Ax Zo}3z
7 %€ HT(5 X 10° M hypoxanthin; 8 X 10* M thymidine)”} 3" 20%
FBS DMEM 100 ul/well 4 Zo}5aA §HAxe] $45E dv)a FAsg
c}.

Screening : A9}z wFg AFPA 7-10 4 Aoje] WHYRFAE AF
o] HIV-1 39 A% FHE ¥u]8 & welld ELISAZ Z A%

Cloning : ELISA 74 ZA3 38471 U8 wellE 20% FBS DMEM2R
limiting dilution3}% 0.5 cell/wells|A] £5% ok 7-10 43 wi3iaA %
MES FAAYE FE{Z YA PH T E ELISAZ A U353t

6. TFEFH £5 P2}

GEEYHNE v FHMEE W FstY pristane(Sigma) 0.5 mlZ 10
Aol vlg FFAY BALB/cS ¥4} 1 X 10° WY AEs5d. 82 4% §
7-10 4 Fol B¢ ANz 94 LY H9 FFA4L -70CH 2Fsq.

7. 5] 223 A

Ayo) 249 affinity chromatography gel protein G sepharose 4 fast
flow(Pharmacia)® ©] gel$ 50 ml/he] #&22 starting bufferdd 0.1 M
sodium phosphate buffer(pH 7.002 B® A0 ¥ {4 & starinig bufferst §F
Aol FHRY IgGE HHAZ 2, 2] F dA starting buffer® affinity gel
& M5ty . elution buffer®E 0.1 M acetic acid(pH 3.0)8 439 IgGE
3] 48l c}(absorbance: 280 nm, absorbance range: 1, fraction mode: drop,
No of drop: 40, flow rate: 50 ml/h, record chart speed: 1 mm/min).

oj¢} o]l AAY GIEFAMY Y& ¥ FA poolingsts starting buffer
E TR JEAxH AR AR -70T EA{P3 dY¥+ ELISAE
971E€ &4 85

8. Sodium dodecyl sulfate polyacrilamide gel electrophoresis(SDS-PAGE)
SDS-PAGEE Laemmli'”¢] whi-& @988 Ag3igich. HIV-1 $33¢¥3

CSLA}, ScripsAte] AAY HIV-1$ 7z Asg%F89(1% SDS, 5% b
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HIV-1o) 9% SAZFA) AZ$5A Bo}o] 5

—-mercaptoethanol, 0.02% bromophenol blue, 2.5% sucrose, 1.25 M Tris-HCI,
pH 6.8)S L1 M &2 2 F 3 ¥ F93ld 50 ul 4& N22 A4

A7) 9FL 7.5-12.5%¢] gradient gel& A48 15 4 20 mAR 5 A7+
¢ A9 43 494L tris-glycine buffer(pH 8.3)8 AH43gc}. A7
ol B3 gel® 0.125% coomassie briliant blue R-250% 7}§ €44
(methy! alcohol:glacial acetic acid:distilled water=5:1:4)14 2 A7} o] 4 QA
A7IZ ey o) Yo Gl ojeje] 2L SHANI F 7% acetic acidel
et et

XEINARE o-lactalbumin(M.W.  14,400), trypsin  inhibitor(M.W.
20,100), carbonic anhydrase(M.W. 30,100), ovalbumin(M.W. 43,000),
albumin(M.W. 67,000), phosphorylase b(M.W. 94,000)(Pharmacia)& A}$-3}%
o

9. ELISA

HIV-1 39) 9 A& LulslE= wellE screeningst?’] 33t Voller 57
o s vy 4435} coatingd FYL ScripsAte] AP HIV-1 &
LE AL 2 FYYL coating buffer(0.05 M carbonate buffer, pH 9.6)=
FE 10 ng/100 ul in well B polystylene microplated] #3334 4Te)A
overnight¥t F M N2 2 3 3 At g7)d) FdEed 100 ul/well 4
EF3te 37CA 30 ¥ A F 3 3 Mgt

Peroxidase conjugated goat anti-mouse IgS(Cappel)& diluent buffer(0.01
M PBS containing 0.5% BSA, pH 7.4)2 1,000 v} 23« 2z} welld) 100 ul
H EFI 37TAA 30 £ -$AF. 3 3] MY F /2L 0.5 mg/mlY] F
E2 Z welle] 100 ul 4 23 A2e) ¢xejx 30 £ 4$AY F ELISA
autoreader(Dynatech MR-580)2 492 nm/620 nme}4] optical density(OD)&
54 34l

10. Enzyme-linked immunoelectrotransfer blot technique(EITB)

EITB 42 Tsang $'Y¢) o) wfe} &3} o) AAsge).

SDS-PAGEE #d <92 £ o™ 47«4 70 VE 5 A% $U¢
nitrocellulose membrane(0.45 um, Bio-Rad)2Z o]|HX|Q F bplocking
buffer(0.01 M PBS containing 3% skim milk, pH 7.2)9] Y3 4CeA
overnight3l$lc}. PBS-Tween 2022 3 3] &% F 100 v] 343 228
E 9¥3 37CAA 2 AT ARG, w-g F 3 8 Ayslz 1,000 2 34¥
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peroxidase conjugated anti-mouse IgG(Cappel)& $°1 1 A7} wk-&AIA M3
¥ 3-3’-diamino benzidine(Sigma)°] H:0:& #H7}ste ub-g-& IR}

m. Az 9 23

1. ¥5%8UeA 9 p24 94 AF

DupontA}¢] HIV-1 p24 protein-capture ELISA kitE o]439 ¥
HIV-1 3904 p24 994 kg AFT A} Fig. 1604 R ups} 7o) 3.2
X 10 44 58 pg/mlZ 53 V4L 1.86 ug/ml2 SAH AL, 2} o]&
HIV-19) AA] fAd=Fe) uls] wl$ L dolsich weiy pl7s p24 G99
A& $1% high performance liquid chromatography(HPLC)'" ®, gp120}
e ZRgdNAY JAE 1% immunoaffinity column®] °] 43119 =01 g
Wez ¥39 HIV-1 Sojau3ge] 447} Qa8 Fud.

@ Standard Curve 4

1.2 °

-

oD (492 nm)
2 8 =

14
=
T

0.2|

1 L — I

o' i ‘N ) S L
0 10 20 3¢ 40 S50 €0 70 B0 S0 100

Amount of p24 proteln (pg/ml)

Fig. 1. Quantification of p24 prowin from concentrated
HiV-1 culture supernatant using Ag-capture ELISA
{Dupont).

2. MX&3¥ ¥ cloning
g BALB/c9 a7t &4 : HIV-184922 Wdsg BALB/co ¥ ZE A

237 A €AY FAJLE ELISAZ SAT A3 &A1 AAME € Aole 1
o]z ¥k Fig. 214} 3ol 6,400 ¥ M4 0.859 FIFEE Al
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HIV-19) 98 SAZZA) AZGE40) oo 7

- g g
n o o

OD (492 nm)
>

05|

0.0 A% d A
100 1,000 10,000 100,000

Dilution

Fig. 2. Titration of serum from immunized BALB/c
mice for HIV-1 speclfic antibody by ELISA.

%23 2 cloning : ME§Y ¥ HAT wIggoz woFste 7-10 4 A3
& §HSRE F93% A3 F 384 well T 347 well(90.4%)90A 388 M =X
o] FA& FUsg. 2 olo] o]F 347 well®) ® g4 HIV-1o) W Ig
poly FMA4E ELISAE ZANY A5 FZE 0.2 o)} 7|£22 3o BF
124 well(35.7%)°1 4 &4 P4 Aok Fu &S §HANY 271 F, PEG
o] ¥AF R ¥E, AT A, WIY F FBSY FE Tl g Al &
B, =3 39 HNEESS ARZESEE wellvltl 242 §& Ao] & B

FAE PHFHE welld FRHNES FE3I) ARES F}7] 89 24 well
culture plate2 &4 W ¥E & cloning(0.5 cell/well)3td HIV-1°] w3 3
€ ¥yl 3= hybridoma 24 & dg2n(Table 1) ©] F 977 & 5 F9 v
F3594 & HIV-1 western blot kit(DupontAh 2 #u)5 &= A X 3o EA4 L
A ¥ &9 HFig. 3).

Table 1. Number of hybridomas showing secreting monoclonal antibodies to HIV-1
in 96 well culture plates after cloning

Test No. No. of wells showing clone No. of wells showing Ab secreation

1 33 14
26 10
Total 59 24
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Fig. 3914 R& wis} o] 2E lanediA p24 29d Y3 D53 YANE
g 222 JebdAlwl lane 1, 3, 5 & 993 £YIAE wapikgo] 9l
 lane 29} 4%to] mAE-Eqlo) p24 SHA FYAAH T-F3gd.

Fig. 3. Profiles of the antibodies secreting 5 hybridomas
reacted by HIV-1 western blot kit(Dupont). Lane 1-5
! culture supernatant of hybridomas; Lane 6 : negative
control(normal serum of BALB/c); Lane 7 : positive
control(immunized serum of BALB/c).

3. A EFA 4 A4 % AA

p24 99 A FYgk 3 NI FNE B AT ELS B4 PAS
fish AlS wiekstg BALB/c ¥l AFHAL 10 4 Fo E594E A3 3
. JH D EFH4L protein G sepharose 4 fast flow affinity gel(Pharmacia)
& A48 IgGE £} (Fig. 4). o) | affinity geldl A4 gL 99
d $Y& WX 28T IgG FYE 4. 40F IgGe ¥ pHE 9% 971
9] &% HAFHY] fldtd wE §4, YA FFIHZ 971E FAE F
-70Ce) R3Asgon] dRE 12% SDS-PAGEE AARAEE #9313 cH(Fig. 5,
6). Lane St EZIMNA, lane Av B9, 183 lane G= &F+AAD IgGE
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HIV-1e) 9% SAZ$He) AZ}E40] B3] 9

YJellly lane GolA HE IgG heavy chain, L2 IgG light chaing XA]#a
Aot IgG & 227 F AY FY22 et o)lf= IgGe] heavy chaind}
light chain®] disulfide bond2 A2 2475 °] 9lo] B-mercaptoethanol®] Xz =
disulfide bond7} #AA L F chain®] ¥AFF o]l F £H22 ¥y 9o
.

unbinging

protein Ig9G

)

Fig. 4. Purification of monocional antibody(anti-p24 1gG)
from ascitic fluid using protein G sepharose 4 FF.

o - » »
o n o wn

OD (492 nm)

el
n

o'o A i A
10 100 1,000 10,000 100,000 1,000,000

Dilution

Fig. 5. Titration of purified anti-p24 IgG from ascitic
fluid of BALB/c injecting hybridomas.
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Fig. 6. SDS-PAGE (12% gel) patterns of purified anti-p24 igG.
Lane S ' standard maker; Lane A : ascitic fluid;
Lane G : purified anti-p24 igG; H : heavy chain of IgG;
L : light chain of IgG.

4. SDS-PAGE¢} EITB

3% HIV-1 393 CSLAS} ScripsAtelA AT XEFHY S SDS-PAGE
2 AMEY L Y d9Ae] $82 Fig. 73 2 553 F49Y7 ScripsAY
TR p24 FHA Y o] o} WA YR} JAIH HE A2 Jeht FHieo
W2 CSLAY #49< A434c). Lane SME EEIM A lane N& 5384,
lane C= CSLAY] 49 ¥ lane S ScripsAte] 349& 24533 9. 19
U AAle] 2 a AR AMYEI} BolA £§o| FAeA gt HIV-19
T4 AL A AL & Hlol# A AR G ofEFe] U 2
AL HIV-1< g v & no]R 29 27 2 u$2 FBSE #7bsok
W 8] g AR YA adA HIV-19] So|3ads fAA 2 PYS
o] 33 dAFFolr} clE ulolei2dA HIV-19 So|3US At WHE A
453 Ag™ B 0 0 gv-1 p24 GMA 289 A} T §13y
relative mobility® % Z3 Fig. 83 o] 25,500:50022 345 9 cH(Fig.
8).
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HIV-1o) 9% SM o) Azs}S540] Hato] 11

Fig. 7. SDS-PAGE(7.5-12.5% gradient) pattern of HIV-1. Proteins
were visualized by starting with coomassie brilliant blue
R-250. SM : standard maker; N : concentrated HIV-1; C :
HIV-1 of CSL; S : HIV-1 of Scrips.

5.
g0
L]
H
[ ]
5
3
044t
E
8uak
‘.o e — i i L L 3 L
03 04 05 08 07 08 09 1.0

Relative mobility

Fig. 8 Relative mobility of HIV-1 p24 protein
using 7.5-12.5% gradient SDS-PAGE.
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Fig. 9. Profiles of the purified monoclonal antibody reacted by
EITB. Purified IgG was reacted with p24 of HIV-1 trans-
blotted onto nitrocellulose membrane. Lane C : negative
control serum; Lane N : concentrated HIV-1; Lane S : HIV

-1 of Scrips.

HIV-12 SDS-PAGEE AlA)8t9 50% methyl alcohol®}4] sodium dodecyl
sulphate(SDS)E A A2 #e¥ FNE nitrocellulose membraned] °]3 &4
o} 7)) AAF IgGE NSAA p24 Al 3= FY bandE FU 3
3 (Fig. 9) DupontA¢] HIV-1 western blot kit= Az} sty (Fig. 10).

wpetA] FFe] AYe Azxd IAEFANU anti-p24 IgGe] subtyping® &
Hlolgj 2 g}e] maphd AEE TAEa, =¥ A kit9) E AdA
peroxidase®] conjugation® biotinylation& A A Fojc}, £ A¥Po] n}F3
=|" Epstein-Barr virus& ©]§3t¢ BALB/c7} obd Aol B MEAA A3
DA EZHNE Az 7PV 445 nitA sz B
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HIV-1) 4% 22 ¢5) ) AZA54) 33t 13

16 -
1%
pb6bé -
p5i1 -
gp4l ]
p31 |
p24 > Ml ==
eeplz v
M P N

Fig. 10. Profiles of the purified monoclonal antibody reacted by
HIV-1 western blot kit(Dupont). Purified IgG was reacted
with p24 of HIV-1. Lane M : purified IgG; Lane P : positive
control of kit; Lane N : negative controlof kit, Lane 7 :
positive control(immunized serum of BALB/c)

AIDS 9% ¥9AQ HIV-1¢] 9Y3<e] gSlo] HIV-1§ HWYYPez 319
TN EZFAE AMxHYZ EHS £ o o5 e FES dd

HIV-1 %%%922 w9zl BALB/cY HAMESY myeloma HNESQ
SP2-0/Ag 148 €33t F 334 79 welld] £F31 o] F 347 M) FH/AE
€ 9929 ) EE 90.4%°) 3t}

o] $¥Y¥NEE F HIV-1° Wi A E Fulst= F 12009 §RAHNEE #a
#g2n o] F & wellE cloning#d F 59 7§19 clones A} ©] clones F
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24 cloneE°] HIV-1d) 9§ & En)sigich o] 24 /Y cloneEs F 5 MY
clone& HIV-1 western blot kit(Dupont)® EA4& ¥4% 23 2 /19 clone°]

HIV-19] p24 39 A4at -3-35d).

p24 SH AT EolFA WS o] So|IMIUME ELUHAT|YFolHY
o] &8« HIV-13 wrgAI A3}t 25,000:500 dalton®] p24 S A} uk-3-

K-N
=

steich.

NS U A WN

DN DD b et et fd et pod e pd pd e
O W NN R W -~ D
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Production and characterization of monoclonal
antibody to HIV-1

Lee, Young-jong
Dept. of Clinical Pathology
Kwangu Health College

> Astract <

In order to improve the reliability immunodiagnostic techniques being
used in the diagnostic of HIV-1, monoclonal antibody was prepared and
characterized. HIV-1 antigen was prepared and used as a immunizing
antigen. Spleen cells of BALB/c mice immunized with HIV-1 were fused
with myeloma cells.

Total number of fused cells obtained were 347 out of 384 seeded. A total
of 124 fused cells were found to secrete antibodies to HIV-1 out of 347
fused cells. Among cells secreting antibodies, one well was performed
limiting dilution. Total number of cloned cells obtained were 59 out of 196
seeded. A total of 24 cloned cells were founded to secrete antibodies to
HIV-1 out of 59 cloned cells. Among 24 cloned cells, only 5 cloned cells
were performed western blot using HIV-1 western blot kit(Dupont). 2
monoclonal antibodies were found to react exclusively with p24 protein of
HIV-1. By SDS-PAGE and EITB, the monoclonal antibody reacted HIV-1
p24 protein of 25,500:500 dalton.
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