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AV INZYF T AN ARYSESHIO PCREBC X 2 R08EM, FRAMEOMIYYEHELI v Ir=y
¥ 422 AHL, AH3, BEZhZho HA BEFREDOIDD 751~ —%{FHL, ZORHRE,
BRECOWCTERE LA, 3k, 1 v 7=V F oA A 2ERREL BB LR S 220Kk H PCREK
LhAy7r=vFy A0 A HABET OBl L%, MDCK MBI X 5 58 & HBA Atk 2 e L
Yol
SE, BAMMEHLLIBEDO Y51 ~—HIHEES I OCEBERELYRL, WTho7 74 ~— 1
DOHEH, ROA v Iy FOA LR UBRAY FPERE oo, BRHEREWRLHIZ 914 < —-Tik
2pfu/50x1, H3T23.5pfu/50u], B 131.1pfu/50ul TH o7, PCRERL LB 5 X VEHLDAI v 7=
VFBEFOREET MDCK MlRic X A2 AV ASBREHE L 2 ~3%E<, PCREDSI v 7=
VY RPEZHIC BT 2 REY, FRESTR IR,

F X

A vy HFo 4 RELEe, SHECE
RO EFIERIT. ZOdBIRTRN
DIRE 7 A /v A DRTEDRATRIL D FEIE B 52t
BOIDERINSE, A VIALZVYHFILALAD
REZWEE & LT ELISA &Y, IF¥ENC L 5
FRRAT R B DR BRI IS S T 5 2R
RERSIOZORBENMBEL ST 5, B,
BER# DB PCREIC LD ARt vor= vy
TANZADOBRHBHREI R T, Larl, B
Bz o>nWTRED X 5 &z /ev, 72 PCR
Bl s HABRTFORE EREELLTHAT
WHYANAGEER B L CHEXhET
AHSBZ oW T DR TH B, HERED 5 2K

BURIFERSE @ (T462) B BHILKEETFR 7 — 6
BRI AT BT

B A v IV FRBRRBEED S BWKRIZOWT
TN s E ORSEERIIC B 17 5 BN
TR THRERE L 7 A4V A DEERIZIEREE
LENTWAE, FZTHEAZIPCREKRL IS A v
7=y FRGES M ORE Y, B L LT
Bl AR vor=v¥F 1412 (H1, H3)
EBEA v I YA L RD HA BEFD
T4 = —RIERL, 54 ~—DEREM, BH
REOWTIRHT S Lt fvor=
VEYANRLL B ERHERS R TV AERK
H DR, I 63D 5 BVEizoWT PCR
Hic X 5 HA BIZFofH & MDCK fifgic X %
v AN ZAGBED HEBHRE 1T - T,
#E e Bk
1) RNA D%
Fig. 112 RNA oFAMFELXIR Lz, #BE50u]
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Fig. 1 Preparation of RNA

50 ul of Sample
<50 ul of TE (10 mM Tris-HC], 1 mM EDTA, pH 8.0)
<5 ul of Glycogen (20 mg/ml)
<400 ! of Guanidium buffer?
«25.2 ul of 2-mercaptoethanol
Vortex
l <50 ul of 10X phenol extraction buffer?
Vortex
<400 u«1 of phenol
extract at 65°C for 30 min
<400 u1 of CHCl;, vortex, centrifuge at 12,000 rpm for 5 min.
Sup.
| 500 1 of CHCI, vortex, centrifuge at 12,000 rpm for 5 min,
Sup.
<250 x1 of 7.5 M NH,0AC
<1 ml of Isopropyl Alcohol (—20°C overnight)
centrifuge at 15,000 rpm for 30 min.
ppt
j <1 ml of 70% Etanol, centrifuge at 12,000 rpm for 5 min.
<1 ml of Etanol, centrifuge at 12,000 rpm for 5 min.
ppt, dry

1) 4.2 M Guanidium thiocyanate, 25 mM Tris-HCI pH 8.0, 0.5% Sarkosyl
2) 1 M tris-HCI pH 8.0, 100mM EDTA pH 8.0, 10% SDS

SO r7=22ov, Ky b7z —LBEIID
RNA ZHiH, 1 v 7 et —AEIZ X H RNA
XV y b &L,

2) 754 =—

AH1, AH3, BEl1s v ovr=v o141z

HARETF O 5 bBEDOMEFHHRI " Lo

BREROINEBELYEY, FRFER0EHED 75 1
~—%{EBLL 7= (Table 1).

3) cDNA D%l

cDNA iz~ v v » %14.5ul © RT RIS (i
=% : RT reaction buffer (10mM Tris-HCl pH
8.3, 50mM KCl, 1.5mM MgCl,, 0.01% (W/
V) gelatin], 1.25xM sense primer) IZIEf# L
100°C, 2 43fd, 37°C, 1554 v % 2 ~— } L1z,
40U RNasin (44b#T%), 7U AMV RT (41
%T%), 100mM DTT 1xl, 10mM dNTPs 241

Table 1 Origonucleotide primers for PCR amplification of influenza viruses

Virus type Position Sequence Amplimer length (bp)
AH1 921-940Y 5-CAA AGA CCC CAG GGA GCT AT-3(+) 450
1,351-1,370" 5-.CAG TAG AAC CAA CAA TTC TG-3(—)
AH3 337-356% 5-TTG TTG AAC GCA GCA AAG CT-3(+) 727
1,047-1,063% 5-TCT AGT TTG TTT CTC TGG TA-3(—)
B 402-421® 5-AAT CTT CTC AGA GGA TAT GA-3(+) 549
931-950® 5-TCT GCT TCA CCA ATT AAA GG-3(—)

1) The nuclotide bases are numbered according to the positive strand sequence of A/PR/8/34 (HIN1) HA

gene®).

2) The nuclotide bases are numbered according to the positive strand sequence of A/Aichi/2/68 (H3N2) HA

gene,

3) The nuclotide bases are numbered according to the positive strand sequence of B/Great Lakes/54 HA

gene'?,
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Fhiz, @820l & L43°C, 6071 v F 2~ —

L7z,

4) PCR
c¢DNA 20ul @ 5 B10g] Z A L7z, PCR G
W (¥ PCR reation buffer (10mM Tris-
HCI pH 8.3, 50mM KCI, 1.5mM MgCl,, 0.01%
(M/V)gelatin), 200uM dNTPs, 0.5x¢M primer
pairs, 1.25U Taq Polymerase (TAKARA)) 50
ul DR TIT 5T, BEBREIT4C, 55 A v
Fa~— b L7c94C, 14F, 55C, 27,
72°C, 34T A s KL, X HIT2TC,
75834 v ¥ 2 <— 1t L., (DNA Thermalcy-
cler : Perkin Elmer, Cetus, USA)

HA #:% DNA A v FOHEEIZPCR 7' » &7
F10ul % TBEREE W IC TIFEL L 721.5% 7 #
r—2 AR ACESKKE Y IT- 0%, EtBr
Bz kb HABE A Y PO 21T -7,

5) PCR o#HREE

FHELLY AL A IRAHIF v 14 v XA/
Yamagata/120/86, AH3® v 1 o 2 X A/Si-
chuan/2/87, B# v 4 » z B/Yamagata/16/88
» MDCK #5#& EEHERL 77 v 7LD ¥
A AN ERRE L., T T h0kEE EFEZ10
EYPEA IR L1072 ~10"%% TO IR & FE L50u]
B RNAZFEE L, ThZThDo7 714 <—%
i 1st PCR #f7\» & Hiz2nd PCR 24T -7 ®
Lo AL AHABEDNA SV FOBHZ1T-
7.

6) 7514 = —DEEME
AH1F3 A/PR/8/34, A/FM/1/47, A/NJ/8/
76, A/Bangkok/10/83, A/Yamagata/32/89,
AH3# 13 A/Victoria/3/75, A/Philippines/2/
82, A/Hukuoka/C-29/85, A/Sichuan/2/87, A/
Aichi/1/91, B % B/Lee/40, B/Kagoshima/1/
68, B/Virtoria/2/87, B/Yamagata/16/88, B/
Aichi/1/90% T FnFh 5 fEE O MDCK £ %#
50l BB LT

D OBV BLD Y AV AL5HEE L PCRICX
% HA BIETF OB

19864E 1 BIIEDEICA v 7 b=V HF T 4 L A
EFFE L VEBNRT S DWIKRE3ME R L7,

w4 A0S MDCK fiflazxEAL, 9 AW
Wes50ul R L, AT CPE o@D bish -
feiT oW Tk 2 kR L7, PCRI2 X % HA
BETFOBHEIE D DA VE D H50ul 225 RNA &
i, cDNA gl PCR # % L7z, 1EIHD
PCR W& HABE A v Pl S i o
TR I O\ T UL PCR EE® 2> H5ul & 0 50ul D
ZT&HIC PCR 1T 72,
& e

D 794 ~—ORHEE

1st PCR 1@ &\~ AH1E12200pfu/50.1, AH3
#112.350pfu/50], B #13110pfu/50.] oD HiELEE
L7, €hw2nd PCREfTH Z &L D
AH1F2 . 0pfu/50x], AH3H3 5pfu/50l, B A#1.1
pfu/50u] & T HA 82 DNA v F O H 23 7]
BE & T o7,

2) T4 = —DERNE

Fig. 2 i &M A DMER LT 714 ~—%
USSR, At Licy 1A LR 3 FE
DPCRED T He—2r LEKKESHHREZRL
7o, AH1E & 1 1 213450 bases iz, AH3M v 1
A A13727 bases 1&, BElZ 1 v 213549 bases I

Fig. 2 Agarose gel electrophoresis analysis of HA
gene

bp
1353=
107 8=
87 2= «727bp
=450

M §X174DNA Haell
1 A/Yamagata,/ /12086 (H1)
2 A/Aichi//1,/88 (H1)
3 A/Sichuan/2/87 (H3)
4 A/Aichi/1,/91 (H3)
5 B/Yamagata/16/88
68 B/Aichi/1,/90
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HA#BEDNA NV VE2HERTHENTE D,

FIBEOEEY A AL ARK LTS AHIE 75
4 =—1% A/PR/8/34, A/FM/1/47, A/NJ/8/76,
A/Bangkok/10/83, A/Yamagata/32/89% T ®
MDCK %% EiEioxf L450 bases ® ¥ 1 L R 4
AV F%, AH3® 75 1 = —1X A/Victoria/3/
75, A/Philippines/2/82, A/Fukuoka/C-29/85,

Table 2 Specificity of primer for PCR

Primer
AH1 AH3 B

A/PR/8/34 +v -4 —
A/FM/1/47 + - -
AH1 A/NJ/8/76
A/Bangkok/10/83
A/Yamagata/32/89

A/Victoria/3/75 - +2 -
A/Philippines/2/82 — + -
AH3 A/Hukuoka/C-29/85 - +
A/Sichuan/2/87 — + -
A/Aichi/1/91 - +

B/Lee/40 - - +3
B/Kagosima/1/68 - - +
B B/Victoria/2/87 - - +
B/Yamagata/16/88 — — +
B/Aichi/1/91 - - +

Virus strain

1) 450 base pair band was visible when samples were
amplified using AH1 primers.

2) 727 base pair band was visible when samples were
amplified using AH3 primers.

3) 549 base pair band was visible when samples were
amplified using B primers.

4) No visible band was detected

A/Sichuan/2/87, A/Aichi/1/91®, BE 73 4
~ — % B/Lee/40, B/Kagoshima/1/68, B/Victo-
ria/2/87, B/Yamagata/16/88, B/Aichi/1/90m
MDCK ¥:# BB Lz h £ 727 bases, 549
bases DV A N AR AV PR BB, WTho
T4 ==dRhokBov A r 2R L TH:
LR HBERCIITHABE v Y iiEH I A
w7z (Table 2).

D Avrr=v¥v Az MDCK M
X558 EPCRECI DY 1V ABH OB
(Table 3)

1. MDCK fifgic X 214 v7rovHF o4 LA
D 57 HE ’

1985/86, 1987/88I1C B & uic AHIEIIZ X % i
TTHAHZ EDHERINTEFBEL LT 3K
(13.0%) D AH1Y 41 A A \BEX iz, 1990/91
FAHIR Y AN AR I BHETTH D Z &R
SN ER204 05 X118 65%) © AH3E v 1
AR, 1989/90FE BH v 4 L 2T X BT TH
B EDHERINICEM20E 05 8B (40%)
DBy A A2 MDCK ML SEIA
7o,

2. PCREICX % HA BETFOBRH

AHIR OWATHHER W ic £ A Hix1st PCR
T 24 (8.7%), AH3E Ti104 (50.0%), B
11 (55.0%) b hFh oA ARV
FRT7 Hr— 27X VEKKEIC L hBEH S,
I biclst PCR THH I hieh - fe#ifk o PCR
EHol/10% A\, 2nd PCR¥T5HILX H

Table 3 Comparison for detection of influenza virus in gargle between

virus isolation and PCR

Detection of HA gene®

Sero type. e positved () 1st PCR (%)  2nd PCR (%)
AH1 23 3(13.0) 28.7) 8(34.1)
AH3 20 11(55.0) 10(50.0) 20(100.0)

B 20 8(40.0) 11(55.0) 20100.0)

1) Samples were obtained from the outbrake of influenza (AH1, AH3, B) in

school children.

2) Virus isolation was carried out using MDCK cells.
3) HA gene was detected by ethidium bromide staining after agarose gel electro-

phoresis.
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PCR Bz kL atH=IZ AHIE v 1 2 A REEH

38 4 (34.7%), AH3#204: (100%), B 204

(100%) &= L7, F7, MDCK #ifusBtfa <

HABEFOBE IR Tod DIikich o Tz,
I -

AV ILZVHFEIALALRAD L S AR
BROBROEEIERIL, SHEEBBDR VR
B & CHRTRBORAE Y 1 v 2 DRE DB
ELERINS, BEAVIALZVFTALLAD
4Bz MDCK #ifads X OALBINEIC X v fTh
hTuw%, MDCK fifg, S{LBINERSBERE ¥
TIH B UHME SBEBINAERIRTY
HBAETHREL T3~ 4 HoSBRELNMALET
5, FlAvir=vFo L A AEMFEED LS
I BRFI Te AR D B AT % T2 2 #4823 MDCK ##
Ba, SLEIEEELTEL L EERNCLY
HHe bk 0B ERS, b, 1V 7L
= VvHF AN AERREOHHES DY A VAL
DI WS ENRS, ZITAIVIL=Y
¥ AL 2ADRESMEOHILY BRE L TA v
Tz FERBENSE LRI ) BB D
PCR iz X b HA BEF oK E % & & MDCK
MR X B9 4 A ADNSHED & LR 2T -
o, SEBAMER LS F1 =3 T hTFho
B, EAEREEYRL, AHIE 75 4 =— 131 A/
PR/8/34, A/FM/1/47, A/NJ/8/76, A/Bang-
kok/10/83, A/Yamagata/32/89, AH3® (X A/
Victoria/3/75, A/Philippines/2/82, A/Fukuo-
ka/C-29/85, A/Sichuan/2/87, A/Aichi/1/91, B
# 1% B/Lee/40, B/Kagoshima/1/68, B/Victo-
ria/2/87, B/Yamagata/16/88, B/Aichi/1/900
S5EEOVANACHLTYAAVABRE AV VY
BH U7, % o REE X 1st PCR Tk AH1EX
200pfu/50u1, AH3% 13350pfu/50x], B & 13110
pfu/50ul T& Hc2nd PCR% 1T 5 L £ h X
2.0pfu/50u], 3.5pfu/50xl, 1.1pfu/50ul T & -
o, ThbD7 54 <—®FEAL, NFERILED
Av 7=y 4 2AEARE LD FEER
250 MDCK #ifaic X 5 v 4 v 2 578 & PCR
Bz 5 HA BEFORE OB XT-1c, £D
8, 1st PCR it~ TixixiE MDCK fifg & [

BEOBHZYRL, 2nd PCREZfTH> 2 &L
MDCK #ifa T 5 Era it ok & HA BEF KR
WX ht, PCRIKICE B Y 1 v ABEFOKREE
% MDCK #fRc X % 578 & HLBEL 2 ~ 3 f5 D&
HELYRL PCREOEDEEZRE L, BE Y
AN AGBEBHEE RO 5 BN IKIZIE3IX10P~5X
10°pfu/ml D 7 A A AR T HFET D L EbIT
WHD, SEFEADMER LIS T A < — DRBHR
A Hl LT &b & 1st PCR T bt 5 H R EE
LiBIF—HKL, Eb”2ndPCRZfTH5 2 LI D
MDCK CTHEEI B 7 A A AT T2 EHD
PCRizX hiiTcE s LE2bhb, PCRER
W5 Z L X bk A D PR OB ¥ TR
% 1HT, 2nd PCR %175 & 1 HETHREY 1 v
ADPENTREE Teofe, TD X 5K PCREI
RaPEL, ¥, YAALARSEIRIE VT
LR NA VIV F T A A ADEFTL LT
WATBERI 3135 MDCK 4Bt OB F I I\
Th v A A ADPKRE Ih AW EELRL, 1V 7
NZVFIANADY —F VY ARERTHD L
Eibhb,
X R
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Rapid Diagnosis of Influenza Infection by PCR Method —Detection of Influenza
Virus HA Gene in Throat Swab—

Takayuki MORISHITA, Shin-ichi KOBAYASHI, Takashi MIYAKE, Yuichi ISHIHARA,
Shin ISOMURAY, Setsuko NAKAJIMA? & Katsuhisa NAKAJIMA3
DAichi Prefectual Institute of Pablic Health
2The Institute of Pablic Health
3Nagoya City University Medical School

We studied the detection of the HA gene of human influenza viruses in throat swabs obtained from
the outbreakes of influenza in school children utilizing the polymerease chain reaction (PCR) method.
Sensitivity and specificity of the PCR method was compared to conventional virus isolation using
MDCK cells.

Three pairs of primers for PCR in detecting the HA genes of AH1, AH3, and B influenza viruses
showed both subtype and type specificity. The dilution experiments showed that influenza viruses, as
few as 1.1—3.5 plaque-forming units per 50 ul, were sufficient for the detection of HA genes by PCR
method and the detection rate by PCR method was 2—3 fold higher than that by conventional method.

Our results showed that the PCR method was a fast, sensitive and reliable method for the
diagnosis of influenza infections.
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