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Fig. 1 The enrichment process of HIV-DNA with probe-DNA particles

probe-DNA particles
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TR DO —E % sense (FEACF1163~1200, 383
#), antisense (EEAIFI760~798, 39iEH:) Mis
WKXHET 202 FNZFNEE LY, Table 1
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REGZ7 =L ELTTAFYY by (dC) %210
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BEE2T77 v 7 ARFREADI VK F VIVE L KIE
3, 73 FEARIELY DNA 2EELE R0,
probe-dC51 & probe-dC54% % 11 2 1L [EH % L 7z
probe-DNA ki 2 FEE %157z,

2. probe-DNA ki D [E E (L LM

2P TR & 7z dCo4AH#AESH & dC54  probe-
DNA $iF %0.5MNaCl #¥1240°C 155 R I
Ly, N7y FEEERSE, "M 7V y R
HE ORI X D EIRL, A7)y R
HIROD*?P » v >+ OEIEME» > dC54MEFEEE O
HiEEE2EB L, BEERFHE % dC-51 probe-
DNAKFIZDOWTHITo e, 2o DFER, kT
1472 D12 6 ~ 8 F{E D probe-DNA HSHERE L
TWB Z e,
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3. probe-DNA ;T DiEfEsh=z

LRETHABL /2 2 #E o HIV-DNA probe-
DNA EENF (BEsZh T 1 EE%) 25E
1 108&TREAL, BEOoREIERL 7.
BHIDNA £ LT, HIV V4 VX DNA 2E#%
ELREL M MK NY 10k» oLz b 0
W, £9, NYI0DNA JFiK % ERREAER L,
ZNZNFHERIKS5ul % Nested PCR THHI L, &
Rz o HIV-DNA 8 25~ 7,

1stPCR 07 F 4 = —i2ix, SK145A & SK431
A %, 2ndPCR iz 13 SK145% SK431% H v 72
(Table 1), Nested PCR OfBIKEY)IZ 14253 T
» %5, PCROY—~ V¥4 75—k PEPKIN
ELMER CETUS #t PJ-2000% fiv>, 1stPCR, 2
ndPCR #1iz, 94°CX 143, 55°CX1.54%, 72°CX
143, 30%4 2 VMfTo ek, 72°CX 73R CHRK
RiG#{7o 7z,

PCR EEWNX, 2% 7 H 0 —AX VTELIKEIL
etk, TFYULATURA RRETEIEICL 5
THEL 7z,

NY10DNA ##R# 1z 351> T, Nested PCR D
HBRS (5p)) 12 1 3 ¥ —HIV-DNA %% % L {RE
L7z,

NA TV A4 ¥ — g EER O IE10mM
Tris-HCI (pH 8), 0.25M NaCl, 0.01%Triton
X-100, 0.1mg/ml @ calf thymus DNA Th 3.
Z D¥EWR30m] Oz probe-DNA FEERF (EF
53 1EE%, 30ul), RUER DNA &£ LT NY10
DNA 20z, 60°CT 1 K[ NA 7Y ¥4 ¥—
¥ ay®{T-57, NYIODNA ZFoEEH L b
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Table 1 The sequences of HIV-DNA probes and PCR primers
probes
dC54 (forward)
5-CCC CCC CCC CCTTATGTC CAGAATGCT GGT AGGGCTATA CAT TCT TAC-¥
dC51 (reverse)
5-CCCCCC CCCCGT ACA TCA GGC CATATC ACC TAG AAC TTT AAATGC ATG G-%
primers
1st  SKI145A 5-CCC ACAAGATTT AAA CAC CA-Y
SK431A 5-TGA AGG GTACTAGTAGTT CC-¥
2nd SK145 5-AGT GGG GGG ACA TCA AGC AGC CAT GCA AAT-¥
SK431 5-"TGC TAT GTC AGT TCC CCT TGG TTC TCT-¥
Table 2 PCR detection with and without enrichment procedure
Experimental conditions Nested PCR results (+ /tested)
final vol. af Diluti io of HIV-DNA (NY10-DNA) Rel%téve
start vol. nal vol. after Hybridization ilution ratio o - 10~ PCR
(ml) e”vrolﬂfﬁnt condition 10°  3.3x10°  10°  3.3x10° 10° 3.3x10° 107  Semsitivity
without .
enrichment 29/30 11/30 0/6 0/6 0/6 ND ND 1
30 50 37°Cx1Hr ND ND ND 5/6 2/12 0/8 ND 33
30 50 37°Cx12Hr ND ND ND 6/6 9/10 0/8 ND 100
30 50 60°C < 1Hr ND ND ND ND 21/22 7/8 0/4 330
30 50 60°C X 12Hr ND ND ND ND 15/15 4/4 2/4 330
ND: No data

rpm TLOAfE O L, KT 2TEE e L CEIRL
7z, 2ml ®10mM Tris-HCl, 0.1M NaCl &K
THASBL, 1 EELESHRL T2 5, K DNA 2
probe-DNA K o o B 312, 2D % £ PCR D
$EA L L CRF & i PCR RIGRICINZ T, ¥
@RS EHE L. EEEE FEMmEk DNA 28 %
BWETNVRTOEERER% Table 212717,

4, IMkAAETOREKE, PCRH

(1) HIV B HIV-DNA O FHE

7 v 7Y a7 MERELERE (HEo > 2)
FFHWT5 D0 HIV BHEME0.5ml 5 22
10.2ml F sk DNA s 2% L7z, HIV
PR 2 100°CTI0 HBLEE L T 70 T 7 —
YrEFEERE, HREEZHAEL, TT00
FIRWS, 10, 20p] 2§58 & L CH W, Nested PCR
g L, HIV-DNA 0 a ¥ — %~ /2, Table
W Z DFERZRT.

(2) F—nEdz H % HIV-DNA O BEHE,
PCR #th

L5 DO HIVEE MK » 5 i & h /e

SRR 79 H20H

DNA %80l ot LT, #h 7 HIV &tk
Hi¥E 2.32ml (29A43), 3.92ml(49A453), 7.92ml
(99 A%Y) %hnx, 30, 50, 100f%DAFE % T8
Uiz, 2 OFERIE %2 100°C T HBWE L T 7o
TV —EREES SR, KBEN 0.25M L2 5
X 51w NaCl @bl T 5, HIV-DNA K30
1l (B4 1 EE%) 2 AN60°CT 1 KfE A > F =
N—F T BZEWCEST, HIVY A Vv AHEK
DNA ¥k probe-DNA K T%2NA 7V ¥4 X &
72, L TELLABE (10,000rpm X 5min) 1TV,
HIV w7 4 v X DNA Z2RF & ik e LU TH
L, —EELYEE, ZD% % Nested PCR K
JE vz,
B &

1. 7 VR TORME, PCREH

— Mg - v, HIV.DNA 2 —&EFa ©
NY10#ffa & v il U7z DNA R O FHHFR T
AR, probe-DNA 12 & % HIV-DNA D
R EFRDLETNVEREITo /. HR%Z Table
2Lz,



960 pek

NY10DNA #liHi g O NER AR (~1076%) %34
8L, 2D5ul v T PCR ¥R Z1T - 7 #E R,
10 FHE T 30E H29[E], 3.3 X 104Ea Rt
TiF30[EF111E HIV-DNA ST & 72, Kz 2
o OFFW30mI % AT, probe-DNA ki iz
& % HIV-DNA OE#E%17v> (30ml -501), #
o DEKER DL E (50u1) %2 v T Nested PCR
2IToTMER, 60°C, 1B, 7V 54 ¥—
Va YERETERERIT- 1284, 3.3X10EFR
Tb 8[Ed 7@, HIV-DNA SMHTE 72, A
74— a VR R 2R T, 4 E
FABERET 22 ENTE, /5T, T DOEHE
ZMFTIX, HIV-DNA OB 13330f58 3 &
M, 182 E—/30mlic > T3 2 Ehbhots.,

2. IMIEHAAR TOWEKE, PCREH

5DODFE% 5 HIVEEKREIH LT, 5
Nested PCR 4112001 112 % 3 HIV-DNA 0
a ¥ —HEFJ: (Table 3). ZFOEEKRME 1 2
S5 £ TO LM 200kl H iz HIV-DNA 2
E—HkZhZh160, 160, 80, 40, 167 &—T

E i

Holz, LTINS 520 HIV BEMAEL I
LR (200u]) W26 LC, IEHEBREIMEE ZhZFh
29%8 (5.8ml), 49%% (9.8ml), 99%F (19.8ml) %
BEL, 7= VRA27V—==v75 2 s AOREHR
HERB LI, oD —EEL S FNER
DI EIIE U THMER DNA iz 2 h 2 h
2.4ml, 4.0ml, 8.0ml&/-. Zn 5 H{iMmE DNA
BRI ENZTNIEDNA TV A ¥ - g >
FRIEWR & probe-DNA K7 (1 EEY, 30ul) 210
Zy, A ¥Fa—}, BOSHEL 2, Nested
PCR#HICHE L 72, F 72, FEROD 2%, MEiEERiE
ZITOENZ, Zh s [inEk DNA iz # %
oul 280, [E U Nested PCR ¢H#EigE L, HIV-
DNA Ot #1722 - 1z,

BB IERI % O Nested PCRH & 82 %
Table 41Z7R L7z, 30N D 7 — VBRI B VT,
HIV Btk D HIV-DNA EEE 13 % 12 167,
67, 33, 17, 72t —/ml Th- 7z, EiEeio HIV
MR OB RII2.4ml TH 203, BEFEBRORE
1350l TH o7z, BEHEETDO PCR &RHIZ 5 i 5

Table 3 Titration of HIV-DNA concentration for each specimen by Nested PCR

Dilution Ratio 1 10 100

volume °§&Nggggg;aqgl 10 5 20 10 5 20 10 5
specimen 1 ND + + + + - — —

2 ND o+ + + + — — _

3 ND  + + + - — — ND

4 ND  + + - - ND ND

5 + + - - - ND ND ND

ND: No data

Table 4 PCR detection with and without prior enrichment procedure

Nested PCR resuls

mixed specimens ratio . total volume
(HIV-carrier : normal) HIV-carrier No.1 No.2 No.3 No.4 No.5 (ml)
HIV-DNA copies 160 160 80 40 16
1:29 no enrichment - — - - -
with enrichment + + + + + 2.4
1:49 no enrichment - - - - -
with enrichment + + + + + 4.0
1:99 no enrichment - - - - -
with enrichment + + + + + 8.0
BRUEFHEE 695 HIE
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Bl bRETH- 0, BiEHE PCR T2 TH%E
LHET B ENTE I, £z, 50A5, 100A5
TN LI OnT by, BiEiatEE T
Hol b DOEREE D PCR AT 5 il 5 #l &
beTB L HETE I,

Table 3 ® HIV Btttk o HIV-DNA R
PRWTCEHET 2 L, Bk PCR OBHIEE
30N, 50N, 100AS 77—V L1E2RIZBWT, &
hZhl6a ¥ —/2.4ml, 162 ©—/4ml, 162 ¥ —/
8ml TH -7z, ¥EiEL Wi O PCR EIE T,
Sul A% b 1 aE—BRETHLILEF
2 T, EHEERIEIC X > THIL00FSRRHIBE % & o
BIENTET,

x ¥

probe-DNA ZEMHF ¥V 7 —CEEL, B
MBDOSBECHES CLZESAVOREFETH
3. Lol, @EIOLI RAETHESNSH
# DNA ERHRWERE T, Pt bHi~A
zuEN 10745F) BEobDThHHY, BHT
FEEE DOER DNA ORISR L7z D13
SEBPIDTEEBbh b,

NY10DNA 2 DNA L T3 E T VRIEE
T, probe-DNA ¥iFI12 X 3 iE#EHk O PCR i
RREEIX18 2 € —/30ml THh - 7z, % 7z, MR
DWVT b, EHEROKERE X162 £—/8ml
(1 1997 —NIIER) TH o Tz, 7 —IVIEARA
2R EHEEER T b BME®R O PCR TIX, RH#E
i PCR HEE (1 3 —/5ul) 2H~THIL00
&7 I TEIZ RS,

BRI ANA 7Y 4 ¥ =y a YRIFRICES
KETLIHDEEZLGND, N4 T VA4 ¥~
v a VB O, RE, FHES—EDHET
b, " TVIAL ¥ -y a VY RIGOFE, /i
B DNA Qa v —$ic k> THRENE RS, &
BEOEBETIE, N TV IA ¥ -y a2 YDORER
60°C, HFRIZ1285M & RVIFE DR b IRIERIE S
BEhoiz,

R 2 EiE L ThH 5 PCR THRHIET 28K
Hid, EAEBIERL bTrRELIFELEY
Bk > OREICFCE R TH 5. PCR ORREH
®CEMEREEMZ 2 2 12k D, 1EIOPCR

SRR 74 9 A20H

T |z 2 REEOFIRD % &5, FUE
ThhE L D BRELREFHRIVPFTE 3.
AHERERDA Y FuXy ) — ik, %
72, A9 AE—XERWABREFEEFITHAT,
R OB RS EARIC R L S, 1Y 7
IR — VIR RS L B OHTH OE W 2 F]
AU/ EEOSMETH 5. BITE 501
LTOKBTH S, F1z, BIES NIALEEIROF
w2, BH, LY ) —VEREENTWEID, KX
PCR KIG*HET 2 e0b 5, Atk L2
SAE—RKIZOWVWTHEZ D, HTAE—-XH
VLA A OB OSBRI S hTw
20, BRENEBOMHIETER», —
N A T A E—XRBENRE W, ZOSEMES T
T v 7 AHARTEL, WEHEH KW, PCRE
b EEIICRE T 2 DT, PCR KIGRIZKED A
SAE—RX B EBEHEAT 5 L, PCRAFKRICELE
2RIET. £, BEOPCRIKGICHWSONS
DNA &i3fKlug TH 5729, $ ml DI AE
Lo SN2 KED DNA KT H 5 HE17R
B DNA © PCR # H 12 i3, & /5 # @ probe-
DNA K72 X 2R RNZMHENER E Bbh
%,

¥ 72, AFFEREMAINKED PCR &L % HIV
A7) ==V 7T AMNDEEFLDDTH B,
A, wmwEo HIV BREORE I TFERE TT
bhTWwae, ZOFEIEYA Y FVHHORME
DTEAET 2. B D PCR MR I3RFH, BeRipgdh
W o, ETORRMEZ L TERT 2 2 L3R
B CREEE 3N b, ZORER BT 51213,
HIV-DNA K FEBHW2E FS— VA7 V—=> 7
EOERIEHE Z 5h (Y, BIE HIV BEEDE
Z ke x# 2 nE, 50~100 A3 DRRIMD—H % 7 —
VL, A2 X 5 HIV-DNA O E#FERER O
PCRBEZTIONIWERDbLNS, Z DR
et S, F—NVIMKE CHRMEEHETE 5T
REMS b B, x7:, bLEBMHO L XX, E51T/h
B W= 23z O R D PCR % 1T\,
HIV BHMEZEET 5. 2OHEERVRIE,
BETZEICBWT 1 RAEL7 D OREI A b L
WA 1 2 EREOBHO—U Tl z, &R
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Prior Enrichment of HIV-DNA with Probe-DNA Particles for an
Efficient PCR Diagnosis
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Yasuhiro FURUICHI®, Takako HAYASHI* & Mitsunobu IMAI#%
DJapan Synthetic Rubber Co., Ltd. Tsukuba Resaerch Laboratory
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YAGENE Research Institute

“Kanagawa Prefectural Institute of Health

PCR mediated detection of HIV-DNA has been widely used. However, compared with
traditional immunological diagnoses, the extraction of DNA is a laborious and time consuming
step. We have developed a procedure for the efficient isolation and concentration of HIV-DNA
from cell lysates. We report here a novel method by which one can recover HIV-DNA in a small
volume (~50 ul) of solution from a large volume of crude cell lysate which contains as few as
several copies. The method uses the specific hybridization of HIV-DNA to HIV probe-DNA
particles. This prior enrichment augmented the sensitivity in the detection of HIV-DNA by PCR,
and allows us to make a diagnosis even if the specimen contained an extremely low copy number
of HIV-DNA molecules in a large volume, which would have otherwise resulted in false-negative
data with the conventional extraction method. The method also enables the examination of 100
individual blood specimens in a combined form. Thus, the application of the present enrichment
procedure with HIV probe-DNA particles should reduce the labor and cost of HIV diagnosis,
since the HIV positive samples represent a very minor group of people among specimens
subjected to clinical laboratory tests and, particularly, among blood samples voluntarily donated
to be used for transfusions.
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