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Abstract
Human immunodeficiency virus (HIV) infects individuals that usually
give a window‘ period of about 2 months without significant antibody
response. Within this period the HIV-specific antibodies are so low that
regular HIV screening .could give a result of negative detection. It is these
people that may contaminate the blood bank and potentially transmit HIV
to the recipients. Therefore, if methods that can improve the antibody
detection sensitivity 10 to 100 fold, then it would be possible to reduce the
window period and facilitate the early detection of HIV infection. As a
result, it may further reduce the risk of transfusion transmission.
Immuno-PCR was a newly documented method that could increase the
antibody detection over 104 fold. Therefore, we evaluated this method in
the HIV-specific antibody detection. We first synthesized defined-length
oligonucleotides and conjugated them to rabbit specific to human IgG.
This DNA-2nd Ab conjugate was then bound to HIV-specific antibodies
which were previously adhered to recombinant HIV-gp41 absorbed on 96-
well plates. After extensively washing, the DNA was PCR amplified and
monitored. We found the Ab-detecting sensitivity was readily increased.
However, the detection specificity was seriously lost. We reasoned that the
recombinant gp4l may have contaminated bacterial proteins to give the
undesired background. Therefore, a synthetic peptide of the reputed
immunodominant HIV epitope was used as antigen. In that peptide, a
biotin was incorporated in the N-terminus so that the peptide could be
bound to streptavidin-magnetic beads to facilitate the washing and to
reduce the background. Other procedures were followed as above.
However, results of good sensitivity but poor reproducibility and
specificity were observed. Therefore, we concluded that immuno-PCR is a
theoretically sensitive detection method but it is too sensitive to be of

‘practical usage and the whole system needs to be improved.
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HIVE) B RERARKERLZ T 4E (AIDS)» B iTs A #
RBBRERWEBARFOFIT »PLEERBGTRAZI X
MmABAEG R ERGRE - BAHIVAENRER ¥t B
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ROGBFEEZHABDAMEMGR BB T & - ARB B F OB
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» FBAE LR A Bl AT AR BR T4 o

19925 » Sano¥ AGB)H A T AL L PCRE A LK B %
ARRBRGT % REBERBEM AR ENHI1054 > LR
HRAARBE SR » MAM B protein A-streptavidin #9 &k & %
B PTRAF o &K 0 £ MK (biotin)iE X 69 45 % DNAK B it &7
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(1) ~ HIV- gp4lﬁ ARG YEH -

VAR B R & 6 & % £ HXB2 proviral DNA L gp41 # gp120
Z M % % T —18 EcoRl site * B tAf EcoRI$E Xhol & gpdl &k A &9
R B A pbluescript KSII(+)F » AT 43 K #8 » & ¥4 HindlII$2 Xhol
7 % » & M klenow polymerase & ¥ 3% B » # # & & » 1§ 5
pHX14» St R T E G » 63K T gpdl8) Nsw 1489k E » ® ET
SR EIRE (Immunodommant region) * 71 BP Bt KX B 598E 604X
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Gnann % A (1) 3 HIV 8 & & A 100%49 b & 4 4 K HIV
gpdl b6 — B 1218 R A B e Ak » A9 B3Rk » AGENZ 3] B
RERR » RAHHERIH > FRL KRB HIVAEARASK -
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terminus M A L w LA EE R TEON AELS MK
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3 200 pl Antibody (rabbit anti-human IgG; Sigma I-2011)42 A
2ul 1M Tris, pH8.0, & 4" & Sulfosuccinimidyl 4-(N-maleimidomethyl)
cyclohexane-1-carboxylate (sulfo-SMCC) # K » #437° » & & 304
o WEREBHBECKFEFLEY » @38 Desalting column
(Pierce) * B E B I3 » #3701 BAMRBERIASH L H
SH4 4% # # K HS--TTCATTAF-CCTATFETCACTHCTGTT.
TTACCCFTATCGILTAATA » Mm# T A B M#% » R @3 » #
404 B &R o

# £ it Ab-oligo DNA® R J& #& i& & Sephadex G-1004 &
(40x1cm) * 3 ¥L PBS# % » #X Ab-oligo DNAR 4 o
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RGOS A pHXI4H B A » AELBE AKX P » 2R 5%
#50.5 OD570nm B ° @ A IPTG (1mM) @ 4 4 32 % 2/ 8F » WL
French Press A B 82 B A » T X BB oK > REH P
inclusion body X 8Murea Xk R 9k a ¥ » &4 gpalty & &4
EG o #E ¥ 80%VAE o
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THALTRAE#HY 96 LM FIK » w U-B & Costar
plate * Falcon #) 391 MicroTest III ¥ 4& » Hybaid # V-Shaped
polycarbonate ;F 48 + ¥ & € &4 & & gpdl ¥L 0.1M Tris-pH9.0,
0.15MNaCl» BRAFXRFHFEREHE o m X 963 F » £ F B 3L
B 8 & 4K > AL TBS (0.1 M Tris-HCI, pH 7.5, 0.5 NaCl) # #% =k
» Bl 3% BSA#) TBS# fo F 48 — /s 8 » Wells & X TBS # s =
KA o

(6) ~ VABE & % 9% 3% 18 8 HIVLEE -

HIV+ 8 & & & i v 7 ¥ 3X &) Serodio-HIV (Fujirebio) % £ B
KA AR 215 A A 3% BSAX TBSEG M FK » N B 1T
A gpdl1& K&y T A — B o SbFAR XL TBSH R Z R » H WL
Horseradish peroxidase-conjugated anti-human IgG % % % ¥ & &
(1pug/ml# TBS-1% BSAF )R & 18 » Z % H v TBSH 3% Sk »
& & F L 100ul 2 & & > (10mg o-phenyldiamine 4= 4 pl 30% Hp0>
#>10ml#9 0.1 M citrate buffer, pH5.0)F £ & » 2 & % & ¥4 50 pl
0.5 N HCH% .k R f& o

(7) ~ Immuno-PCR
FFxE A: A LB LABERE

RES FREHEHRF TR &£ L 204 #H F 4 non-
immune rabbit serum (7 3% BSA-TBS ¥ )4f non-specific Ab4 3#
RIE 3094 FARARWAHFEL 3% BSA-TBSHIA £ 3 »
B — BB » FH L TBSH 0.1% Tween 20 (TTBS)# % 5
Koo e A 5048 W O A TBS-3%BSA%  Ab-oligo DNA
conjugate » — <> B % » 3t plate & ¥A TTBSHe 3% B 45 4 7 %
158 » A2 B KB KERK o

PCR Al A4 £ Bl —F i L3847 » A 30ul89 RE R T » Ao
50 ng 8 51 -+ P1& P2 (P1 : CATTAGH.CTATGHCACTTET :
P2 : TATAGCEATACGEGTAAARC): 18 45 # Taq
polymerase * 100 uM dNTP » 14& R J& 4 6 #& (Takara) » 3% 3% &9
4B 9502448 » R1& 50° 304 » 720 304 » 95° 30 4

» b T 30K 0 KK 500 308720 144 - R BT
£ » B 10 WX PCRA 4w A 2l # loading dye (A 4 ethidium
bromide homodimer 0.25 pg) * ¥4 4% Agarose® 5 /& B o



FHEB): RS RMRKERSGEBLE T 2 8E -

Biotin-RILAVERYLKDQQLLGIWGCSGK#% 7+ 0.1xTBS %
(0.84 ng/mhHAX % ¥ & | £ — Streptavidin MagneSphere
Paramagnetic Particles (Promega)®& Mt » 72 £8 ¢ 3 % 1/ 8 »
CHERAE TRABG S KETRE > AEHRM $ L TBS
W 0 BERAKL T A A 3% BSA-TBSHE & ¥ ) B » & TBSH
—RE > 30 AT HEAHY 1LSmBECE s Ehe A
200138 & FH A 3% BSA-TBSA 89 A i » 2 44 2 L 58 |
hr* Zw A1 ml TTBS * vortex$#/ 4% » # .0 1& » BB E T A B
BRAE s RALFR » o3b THSKE » A 200ul & & #H
£ # 3%BSA-TBS#) Ab-DNA conjugate * & & 4hr#k » ¥4 3% 1
ml TTBS# %t » # 5] #7469 1.5 mIsX & ¥4 Iml#7 89 TTBSE #& 4 ©
WA BV SR TTBSH #b 0 REMEH —#4 1.Sml#H & »
APBS—RK » —REBMAKEZR B — KR » ZEBHBE o A 15u
SHE K > 100° 1448 » B 10ul #& 8 & & A PCRIK 3 -
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A F A% B AR (SCR-SH) A Sulfo-SMCCig #7488 L X b £
BRREXALE— A EHBROGR MM S ME Agarose 58 89
» & & K T 4 b 1F blotting #| 74 1L 8 4 B L » A& ¥ Ponceau S¥
&> AERTHE =—F2 » B =A% Lane 2 Lane 3 WL » 82
MEBRBENORBRABPTESHAT  wAFLEAFTLGIRE R
—% s REE =BT RAARBHLELGRBE » TAK
Ethidium bromide &K & » Lane 37" T AL » AL B LE R
RUELT  2A—KRFNOHBB RS %Y o KMEA gel
filtration 89 % &% T K & de % th 694 B &tk » R %] Ab-DNAH 44 4
78 (B = » Lane 4) °

BT T M SCR-SHA £ R £ 17 PCR#) T 174 » # SCR-SH%
@%ﬁ’%?ik'ﬁ' PCR(@ =) R T 001 pghd DNAS it & #

oA 44 » B E K A PCRR B 4 % & ¥4 ethidium bromide
homodimer * st dye ¥ % B 3#i& # % & DNA » # 8 & DNAR| R
F B F ) ¥ primer DNAT§ £ ERBL AR o

BETHBAKMACEHY 6ALRLRTRESTARE S
HIV & 369 o ik » KA 5048 ~ 50045 ¥ 10453 i 4F > M &
REERE » BR B w - HE 504@&7@1&&:5\ » 42 2] 500
IEHERBEAY -

K AL Bl A 96 3LIL/R F & » % Immuno-PCR » % B & AT R
HEHIVARALRFTHFEMOEHEBANTAEABER  mE
B A EARFTA -G HALRE > RS ENHLEH
HAT FHRE > o FEME FRAFRISKRI S » M A AR
PR T A Tween 20.5b » E e ABLIS W 8y » R4 F % 48§ ¥
AAEH c BERBR AR E coliPs it TR REEG » &S
TR ARRERFTFTORRE  TUAF — @ F & RIER
TEmMAK BEMBRELS gl PO HEFELIEOREE
(Immunodominant epitope) * & A B » £ €8 N A B L& o T
£ 4 % (biotin) » B st S M IKIZAAPBSF X 4 » BP 7T WA B M K —
Streptavidin 89 & X &R M4 » R A M F LA BB B L& Streptavidin-
biotin 89 Ao R & » B T UR §H 3o » LT A EHR
£ ST AR K — 569 A (Iml v.s. ELISAL 85 300 pl)& # % »
A KA T s @6y T E o
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B 5 # 7 1 Ab-DNA®) conjugate /£ st & & T » ob 48 45 3%
AR > £ 107 4585 T 29 HIV B b $L15 B » & 10548 # £ 8 >
R MR TA S — 556 MIE o

W kit 49 K 5 > T % Immuno-PCR#E ¥ tb — A% 8 8% £ % &
HRER o A R A E SRk 963L T A& £ Immuno-
PCR » &4P34§&§13@7§‘§']L'5P65§§>’(F (64004 b 504%) » 12
ﬂ??f"ﬂfﬂé’]ﬁt.ﬁ*ﬂéﬁﬁ'éﬁ—%ﬁﬁﬁnéﬁ%ﬁ s A H R
e R > FH b b RABIE — Streptavidin 9 & & R £ 1789
HoORFBEOTRAS RO BHBEOHELE AR
RARIEFHRGRA > FFRBHL D o BB H TR G DA > {2
MEBRETHL KRMNLEZHAABRXGABAFLE RS BR
40 B9 # o HFH 0 5T f8de Background W R AFR G 0 B3k
» — B % 3 ¥ Ab-DNA complexes # # fFIRAK o 5 9F » K AT iE
TE R —RRBEY 1.5mlbE <% » T /£ VortexiH % B A & Ab-
DNAG B ETFHEUFRGWE - Ak MAH GBS E L
R oL IR By o KB E KA 69 T R AT & B AR 4 Immuno-PCR » #] A
06FLF IRV R ILHEBRERM S ARG ER s FF LB FLER
B FH > PREESFEAREONE > ERETRORR L
BE—RE2EZH RITIAREFRE—HBHME RE» AHRS
ELISA# A —1f8 Cut-offiff » R AT ERA » LEAHAREFH
ARBAET » A TEAEGHE » RFZSHETEH LEBAL
B RBIEH AR —FREHL E o
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Bl = - Bl e i pdk b = rar i -
a5 07 1§ 2 & 49 A vl Sephadex G-100% R § 4 2 ¥ #
B EFMEZBRAUFEFCRGHOER AR
gt iPEMES SR E %l PonceauSTEE &
W& &+ B E g0 A 2 ethidium bromide 31 48 5 3
# % L #)DNA, Lane 1, SCR-SH DNA: Lane 2 4 7t #
SLﬁfﬂ-SMﬂCE.ﬂiﬁ; Lane 3, % 4 6 8 43 % b &b =
#; Lane 4, Lane 3 & M 3 8 Sephadex G-100 4 #i »
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@ = ~ SCR-SH DNA “\PCR% % 8 T §T4L « Lane 1X lane 7 4 % &1 ng °
01lng- 0.01ng ~1pg ~ Olpg ~ 0.01pg ~ % & & » #f 5157 45 Bp 3% 3 65
47mer &k 4 -
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B A -~ L9 ILELISA T # & 48 A #Immuno-PCR » M ¥

A HFHIVIL G B » Lane 1: & o i B 4B 4 & : Jane 2:
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B A% ~ elsk T de ok AL R B 05 £ 9 B4 &) Immuno-PCR

£ i 3Lt B #2004 » Ab-E H 8P 5 5 # #F S 1034 (lanes 1, 6),
10°4# (lanes 2, 7), 1074F (lanes 3, 8)4F * Lanes 1-35HIViS £ ¢ lane 4
& B e 3 B AD-E H ¢ lane 54 v f 3 3] ¥ (Ab-F H 8L10745) -

lanes 6-8.8 HIVEE #°C



