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[(AZE] BN Bv—-#HRE SR ERVRFERNESBRIE. A RESBEFREA
SRR E M ERF IR — X 5514 (BUE RS 9), 5 ¥ 7= 4125 1278 bp; B A BT M R R &
ANAEER 3.7.11 7121 RS R T H 0 4 X5, =14 51k 502,311,880 #1237 bpo KL
ZEERNREEHE RN (nest PCR)BARKX 4 5 WAHTFR - REMERNE D, REBY =Wk
HUER R Rk LA N T AR T ERM B, R 371 M 2 BBRERERNSE
WA ETPEMERFETEIR SEMERLNFRERFEFEXXRA. 118 HERE S E M/
B[] B 40 9 K TR 8 A B B P ) e R T R BB LI BR AR A P IR B 3 BY (5 64.4% (76/
118),7 B 531.4% (37/118) ,11 B 52.5% (3/118) , R B 21 B ;2 4375 3 40 88 71 (o) B R S 2K 6 19
NERBEENGA D, BETERBEE SRR, TRE 3.7.11.21 BRI WIRRE, 51.7% (2/
118). 33 &R 4 B /SRR e A s 50 6 1 BRI Bl R B AR A B, 3 ) PCR M (45
IH7E2H38), 48 ZHELHIT U2 BBREEARE BE BREFL.EHATR
REYHEE TN S S RGERRNE AR BEAL TEFHRBEBEFLHKE.
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[ Abstract] Objective To develop a rapid, sensitive and specific method in identifying and typing on
adenovirus from clinical specimens. Methods Primers were designed using hexon gene of adenovirus as
target. One primer pair was designed as universal primers for amplifying a 1278 bp gene fragment located at
the hexon gene of adenovirus from all types. Four primer pairs located within the region of this 1278 bp
were specifically designed for amplifying types 3,7, 11 and 21 of adenoviruses, which were used for
multiplex nest-PCR in a single tube. The products from this multiplex nest-PCR were 502 bp ({or type 3),
311 bp (for type 7),880 bp (for type 11) and 237 bp (for type 21),respectively. Type of the adenovirus
tested could then be determined after agarose electrophoresis analysis of the PCR products.
Results PCR products with predicted sizes were visualized in the agarose gel for prototype strains of
adenovirus types 3,7, 11 and 21, but not for other respiratory viruses, indicating that the technique was
specific without cross reaction with other viruses. Out of the 118 clinical specimens which had been proved
to be adenovirus positive by tissue culture and/or immunofluerescence assay,76 belonged to adenovirus type
3 (76/118,64.4% ),37 to adenovirus type 7 (37/118,31.4% ),3 to adenovirus type 11 (3/118,2.5%)
but no adenovirus type 21 was detected. Two of the 118 positive specimens which were positive by both
tissue culture and immunofluerescence could not be identified, suggesting that these 2 strains (1.7% ) were
with the types other than types 3,7,11 and 21. Out of the 33 specimens which were negative by both
tissue culture and immunofluerescence,3 showed positive by this multiplex PCR (2 of type 3 and 1 of type
7), suggesting this method was more sensitive than tissue culture and immunofluerescence. Conclusion
This multiplex nest-PCR method had the benefit of rapid, sensitive and specific nature so could be used for
identifying types of adenoviruses in the clinical specimens.
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JRREE (ADV) 2 X5 DNA K &, T ERIEE
B R SRR T ABAE , AR M B H R AR BRIk
EELEREFEEEMRRY. E4 ML ERH
ADV % 51 ISR, BT 6 AMARRBIEA™ A
FIE4H ) ADV H 4 F & M8 A F, F—
HANFEEERFFNET0% ~ 90 % 2 F 8, A F
41 ADV B DNA {1 A 10% ~ 25% = @ & m' .
ADV B A2, AT 51 £ MR, Wil R IR 45 1R
&g B ALY, FERGIH ADV 5] i i
RAERTE N RARY P 5 R ERE
FERUAMOMARTERY . EELILTFURIE
BYRBIR,H 5% 5 ADV B Xk, 5 g i kg
BEXHEBCMEH, LHEBTARGIE™ER
R EER . ARESETRERREEER 3.
7.11 BN A ORIk E 3.7.21 BE 5 R ™
BEBFEEM & RS A SR WA B R
HxASAEABRITT 3.7.11 121 BEgRH
ADV 5[4y, LA %3 BR A5 A< [ i i 47 ADV3,7.11,
21 BUG T, SR FE RO I BRAR AR 4T [ BB 5T

B 5HE

1%

()FEMER AR F (ADV3.7.11.21) K
B2 E % TR H PO (CDC); E 41 i W &
(CMV)Ad169 F15 2% # (HSV)SM44 ki E 2y
S AP SR E BT R A EB % 3 (EBV)B95-8 # it
driE CDC % 2 % T Bl 45 1 B $2 41t ; &% & (HRV)
14 BFRAERK 1059 ¥Rk B 32 E CDC, d H & JLALBF
LR E WS A % s PP IRGE A R B (RSV) | B
i B 3 (INF-A) ¥k B E9% 3 (INF-B) R M
BB (PIV) A B AR AT EEE .

(2)51%9 B8 ST ADV 1B B T 5 33
1 X4 AD-ARIAD-B, 2 3.7.11.21 B @ A 51
¥, AT — PCR {9 3%, B4 3 —~1278 bp
1 5 B 5 R TR) 384 50 78 S 40 1 3 TR I % IR T 5
XS, SRS 3.7.11.21 B ADV # 5
# 4 3t W 21 % (Ad3a. Ad3b. Ad7a, Ad7b. Adlla.
Adl1b.Ad21a.Ad21b), i F 4 — ik PCR, BU#i " 1
7= 4 43 B 2 502 bp (Ad3). 311 bp (Ad7). 880 bp
(Ad11)F1237 bp(Ad21) By Fr BL (£ 1), Hh 3.7,
21 B3 X MBS R [7] 8, E A 1
M| YR ATRBERFI ATRI. I H

Invitrogen /A 8 A Mo

®1 AWFRPATFARE ADV HE5HY

s . i

519 I S ~3 Ei‘ﬁjﬁﬁ
AD-A CGCGCCCAATACATCTCAGT 1278
AD-B ACTTGTATGTGGAAAGGCAC
Ad3a GGTAGAGATGCTGTTGCAGGA 502
Ad3b CCCATCCATTAGTGTCATCGGT
Ad7a GGAAAGACATTACTGCAGACA 311
Ad7b AATTTCAGGCGAAAAAGCGTCA
Adlla AAATACAACTGGTGAGGAACA 880
Adllb CGCATTGTCTCCATTTGGAAC
Ad21a GAAATTACAGACGGCGAAGCC 237
Ad21b AACCTGCTGGTTTTGCGGTTG

(3) AR B Yo AN AL B . AR X R A 151 BildR A
Sk B F 2002 4E 4 A % 2006 4 12 A NAFTHE L
#E B 18 0 B BOE B St v 0 B R R 59 IR T
B B A AR A, Hod 118 B B & B R/
Wl S OL B T E 8 ADV P AR A%, 33 Bl 2
WA BE 43 B B R B A K R B B e S ADV B
PR A E LA

(4)iR# : DNA £ B DNAzol, ¥ B Invitrogen
AF);Taq 88,5 Ulpl, g B RAFRARAHE,

2. 5%

(1) 7% & DNA E RNA 2 Bt % BUAR # B
(ADV3.7.11.21)#1 6 B4 B ¥k KW IRAR A 151 £y
(5 B 40 B 1 B 1] 82 G 9 9% 6 ok R WU BRI AR A 118
B, B P AR A 33 f3), & BL100 pl, f F§ DNAzol
(Invitrogen 72 8 7 i) R BUARA H1 1) DNA, 8 1E 1%
BB 384T, B )5 F20 1l 8 mmol/L NaOH % DNA,
RSV.INF-A. INF-B. PIV %% % # @ F Trizon £
AP §) RNA, B2 R %R cDNA,

()ERX L E PCRY . D% —1K PCR ¥ 1.
25 plfZ MR A WA £ DNA A B N R
2.5 pl, 50 mmol/L. KCl, 0.1% Triton X-100,
10 mmol/L (pH & 9.0) Tris-HCI, 1.5 mmol/L
MgCl,, il A 200 pmol/L. dNTPs, Taq E§1 U, 51 %)
AD-AFIAD-B% 0.2 pmol/L, # 4 DNA 1 plo PCR
K& 94C 1 min, 52T 1 min, 72T 90 s, ¥~
130 MR, 72C HEHT min, @% Z K PCR ¥
B BUE — Ik PCR RN =91 pli# 4755 — K PCR,
RRihZ 5% — 1k PCR I, FARKESI¥H
Ad3a. Ad3b. Ad7a, Ad7b, Adlla, Adl1lb. Ad21a,
Ad21b,40.2 pmol/L, R &4 94C 1 min,56T
1 min,72C 1 min; ¥ 3 25 MEIK,72°C EMH7 min,
BUPCR =415 pl7E 80,5 pg/mliR 1k Z &€ (EB) 1
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2% MR BB PR, BAMT TR HE M
DNA £,

(3)ZEHEA PCR R /M : 4 5B ADV3,
ADV7.ADV11,ADV21,CMV ., HSV #l EBV #
DNA,RSV.INF-A,INF-B.PIV # cDNA, fi & M1
ADV #5192 EHERX PCR § HiAK,

(4)ADV 4y B #k PCR ¥ # R W % . 5 %64 6 1k
ADV 7+ B ¥kt r 2 B B X PCR 4r B i, &
AEEBH ADV HABRR RITA RN E SRS
Y47 PCR 3, Ky = 1T T £ 8 o

(5)ADV JERL il 4% BEBL 3 BN 7 B ADV 4
BARA LM, AR IRITAE F 5 B AD-AF
AD-B# A7 PCR ¥ 3, 4 38 7= ¥y 25 35 Hg W 6 ¢ oL 9
difba , SEREPCF-THITE R, E =LA H
%A% W DHSa B2 S 4, A PCR & & FH#
B A R R A7 4 PCR 46 W0 B B4 PR 4 Xof B,

6) 5 K A7 A PCR 8 W : X 151 43 5 IR A5 A
(118 18 ADV K3 PH¥E, 33 MR ) T S EH R
PCR 43 BV R, 20 B LA ADV R0 S 8 K /E 8
P BA P X B

5 R

1.PCR SR : A ADV HERBI P2
B PCRYME, RA 3.7.11 #121 & ADV F#
FEAERR 502,311,880 1237 bpRo 4% B4 A BY,
i CMV, HSV. EBV, HRV, EV, RSV, INF-A,
INF-B.PIV #l MV #35R W8 Y~ 38 &4, VLA &
ERRET, SHME R REREFERX RN
(B 1),

#:M: Marker I1; 1:ADV3; 2:ADV7; 3:ADV11; 4:ADV21;
5: BT (K )
B1 ADV iR ELE PCRY =Y 2%
T BE W BE e b R 25 R

2. BB K E B Bk H5695,H9049  F311,
F454 . F379.F521 2% & PCR 7 B, W A T &
F521.H9049 % 3 # ADV, H5695.F379 % 7 #

ADV,F311.F454 % 11 % ADV, % B 1 #% 3 %
ADV 43 Bk (H9049) .1 # 7 B ADV 43 B #: (F379)
18k 11 B ADV 43 B bR (F311), 4 B 3.7.11 &
R g iy 3, v =y TR R M E .
Hl 4y 1 B 7~, H9049 5 GenBank § 3| ADV3
(x76549) LW, B B BR IR L HE K 96.7% , F379 5
GenBank 5 5 ADV7 (24857T1) % B B Al 1B 1 4
94.5% . F311 5 GenBank J¥ %] ADVI11 (AC _
000015) be k¢ , B R R 15 97. 6% , i B 1% 4> 7
5195 S BB 4 18 B0 AR LAY B IR B

3.ADV WM R TR R 3 B ADV 4 B 4k
(H9049)#1 7 Bl ADV 4 83 #k (F379) 4 5| I AD-AFI
AD-Bi#if7 PCR ¥, 18 8/1278 bp H B H Bt , S8
KPCF-TH# 17 % 8, = WAL KIH KL % B DHSa
2, PCR I % H Bk S e, X PE 1 72
AT T RBLREL

4. ZHEE K PCR WG KAr4: 118 2K E
S ERSERRE RGBT E N ADV B A
L EARFTERNAE 116 M. H$ ADV3 &
76 4, di64.4% (76/118) ; ADV7 %I 37 44, 531.4%
(37/118); ADV11 & 3 4, 12.5% (3/118) ; KK il
3 ADV21 ®, 2 BILRE 4> B M Bk ik ek
WK ADV HERM AT, BA T ERELEE H
RA, TR RS 3.7.11.21 BIRIAMAO AR (1.7%,
2/118). BHEARHE B ME ELZERALEH X
BWME ADV MinA P, B 3L L E PCREMY
PRME(BE 17 8,24 3 &) {8 R 5 B Ik
BRI RREE N GAPHREIRK AY
A BEAG R Z 8,

5.ADV RE HIERIER Z B A X T 7E 118
BILK ADV tERRA Y 114 BIA B HZ K, Hp
XARER RO RE 2 B E R 49 B
(43.0% ), MR BHLIERET FFREBZRL 65
B(57.0% ). £ 764 ADV 3 Bl ILHFRA T, 74
BIE B g W, £ 38 68 b R E YR
(51.4%),36 B4 T IFMREJRY (48.6% ) ; 7¢ 37 B
ADV 7 BB JLAAR A, 35 Bl B # 2 W, P 10
Bk b P T KL (286 % ), 25 4 O T R I 3 R e
(71.4%);3 B ADV 11 BB LB bR A $) 8 F #E 1%
R, HE R/ LA A B4 L.

6. ZE 45 PCR 5% % 4 B R/ s A & 7% b
ISR A E & 118 HERF N B/ S AR R
ERWA ADV HiEdRA P 116 A2 £ HEHK PCR
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450k 3.7 5% 11 # ADV, 2 4 PCR B ¥ 8945
AW A HE R 3.7.11.21 B HABR S ADV, =
EHIREAERELHN8.3%(116/118),

Wi

B4 ADV AT A5 E S IILENE R E
PEFERE R YL, (H B F ADV B3 5 H b 0F IR E A5
T E B LXK B, TR RS B K i HEH 12
WA ST, B KA R+ A nEY, H
B, ADV BB ERH EERKERELIER L
BRI . TR 5 B S 5 01, AREARAL
R i R 2 2 W, F I PRI 32 B R s S o
B A U N % R B A AR A, XTI R
mLEMAEA BB LYK &£, £ F PCR £ /R
AR P R UE B ST, 6 R X R
AR EHTRNEE,

AFFERRATE A 3.7.11.21 B ADV #r#
BETEZEPCRY BRI THHWERY A
BEHZI PRIt A, o A BHHNEE
PCR ¥ ¥ B & T % 7 ¥ B Wl 47 4 ; HO049 . F379 #l
F311 8955 0 & 4 R 5 GenBank ¥ %1 th 3%, A IR
P43 B1496.7% .94.5% F197.6 % , UE B B AT BTk Il
B B A B #SSE ADV3.ADV7 #1 ADV11; 54
b WA B R R XY IR R B %7
B R, TR X R o

Xt RAR A B9 2 B B3 PCR B U 45 R 487w ik
ERREADV BERFEL 3 TEANF H3RMET
78 ADV,11 B>, 21 BB RFER, ADV B
P ERE, A SR L ERGE R, 2 W
FeE T IERGERY . RATMFR BRERE 3 Al
ADV B #JLPA48.6% 2™ E K T - R R, 8
Yo7 # ADV 8 L 71. 4% & = & AT IR E R
e EYL ADVI1 B A 8L O F eI GE IR G, B
HEKNFLINABFAEI, #x 7 2011 R
ADV B 5 5| E N T FRERE, SEMRER
gim Y 7 118 T S B R B B
RHEHE N ADV HEM R4 P 2 47 PCR A
ML RAITA X 2 AT AR 3.7.11.21 BILISM
B ADV, R BBV WL ELX PCREMEA —

R R, B A TRINE S G RifA#F— PR
o FE 33 3290 47 BRI/ 5 8] 4 H 5 9 O ik R
N ADV B9 BR A 3 #y PCR AR, 277 PCR
Tk B 0 B R e B e e O IR R A R, R
R B MR A R AR % FE L RN
B O SR AR AR KRR, H
HZFPCRAGHEBSENHRMER. BHESE
EEMNETE/NCRE, B0 E 5 L R
FRE

AW IS IR R R G R 2 W AT
RAUFEF KR, B Al AN AR FMNEEEN 2
BB 495 B AR AT BUBUE B AR, SRR AT R ERORE,
BT DA A P R IR GE R R R R 3 T A EE A R
BRI

s £ x W
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