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[Abstract]  Objective To examine the infectivity of human adenovirus type 55 (HAdV-55) in human
intestinal cells. Methods Caco-2 cells were cultured in vitro, and infected with HAdV-3, 7, 14 and 55. The expression
of viral proteins in infected cells was detected with immunofluorescence method. The intracellular and supernatant
viral DNA levels were determined with fluorescent quantitative PCR at different points of time. The level of infectious
virus particles in the supernatant of Caco-2 cells was determined with adenovirus sensitive HEp-2 infection assay.
Results Immunofluorescence assay showed positive result for the expression of HAdV-55 virus protein in Caco-2 cells
48 h post infection. HAdV-3, 7, 14, and 55 showed sustained replication and proliferation in Caco-2 cells. The level of
viral DNA in infected cells and the supernatant increased with the infection time, and the viral DNA level of HAdV-55
was significantly higher than those of HAdV-3, 7 and 14. The infectious virus particles of HAdV-55 in Caco-2 supernatant
were more than those of HAdV-3, 7 and 14, showing statistically significant difference (P<0.05). Caco-2 cells were
infected with low doses of virus (1xTCIDs,), and the cytopathic effect (CPE) of HAdV-55 infection wells was more
significant than that of HAdV-3, 7 and 14 infection wells. Conclusion This study found that human intestinal cells were
susceptible to HAdV-55, and the infection level was higher than that of other common respiratory infections caused by
adenovirus types 3, 7 and 14.
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HALR R R, 20194EHIE T L B—SSHAdV -
5575 | 1 B P S P I 50 e SR AR R 141, Horp—
1554 R EFET- AT A WWHAAV-555 | 2 E 15
I AR, e T AV -55 % 7105 20 i B et g+
WFIEHRE . AHIFIE 22 LI NG5 B I 41 i Caco-2 M A5
B, FATHAAV-5500 /17 18 4 i ) e 1, 23 HTHAAV-551
YRR, NI R O IR IR S

1 #MHR5E

1.1 SEIe#tad
NS R M HEp-2 . A 45 B B9 41 il Caco-
21 [ ERE B AR SR R ZE s AR . GIBCO
451375 (FBS) . DMEM , 164085375 | 5 /4% K . APHR
IEWAET/ N RIgGH [ P8R IR BHE (h D A FR2 A
Alexa Fluor 488tRic LI F4T/NRIgGIA A _FiEE = KAEY)
FARA BRZS 7] B EERNA/DN AR BUAH] A . One Step
qRT-PCR Kit (Probe)lly [ KARAE AL (AL 50 A FRA B
SIYIARET A T AR T REAT BRA WA
PR TEETERHAAV -3, 7. 14, 5524385 [ J8L ¢
FARA, W FARA R AR FL SN b G R e 1], R
FHA A3 B8 B SR A A W e A 2 P S = A TR R A0 B
B ge, BAKD ¥l HERHEp- 240 T-24FLHR, T 40 0 25 &
KEN70%, 75 L AMMIEE SR 3L, DIPBSYRAANME3 IR, A
2%FBSHYDMEME; #2300 pL K WAL FHR 48150 uL,
37 °C. RBLUECR 5%CO MR B 3540 T i & 6 h, T
#4500 uL 75 2%FBSHIDMEME; J5 3, 1% H WLELAH M 728
T 2475% LA F B2 B0 AR I, U B3, I
PSS | W38 i 96 6 2 B PCRT I AT 7 48 5, 14k
B3R 017, LA Reed-Muenchi 4795 # X HEp-
220 M Y 2P B S 3R R ) i (TCID,, ), PAZEG e it
PCRIy 5 S 245 DU, it IS [ FERET R (57-37),
HAdV-3F: GGGAGACAATATTACTAAAGAAGGTTTGC;
HAdV-3R: CAACTTGAGGCTCTGGCTGATA; HAdV-
3P: FAM-CACTAC “T*”GAAGGAGAAGAAAAGCCCAT
TTATGCC(T*Ab4RiC BHQL, 3" A s (k&1 ) ; HAdV-
7F: GAGGAGCCAGATATTGATATGGAATT; HAdV-
7R: AATTGACATTTTCCGTGTAAAGCA; HAdV-7P:
FAM-AAGCTGCTGACGCTTTTTCGCCTGA-BHQI;
HAdV-14F: GAAAATCATGGTGTGGAAGATGAA;
HAdV-14R: CAAGCTTGGTCTCCATTTAACTGA;
HAdV-14P: FAM-ACGGCATCGGTCCGCGAACA-
BHQI; HAdV-55F: CGGAGCAGCCAAATCAGAA;
HAdV-55R: CATGAGTGTCTGGAGTTTCCAAAT;

HAdV-55P;: FAM-TGCGGCATCACAGAAAACAAACTT
AAGTC-BHQI.
1.2 REZ LN ( immunofluorescent assay, IFA ) $1
HAdV-55/NR M5B E B Caco- 2 HHAAV-55/K 5 &
BHFRIE

HUHAAV-55/)N BT H 40 S 96 4R HC ), 1 247
F: HAAV-557E0.1% %, 60 CAF F#KIE12 h, KK
T I P RRR 75 TR 5 90 IR A RF R B L - LR A
FeorFLAk, KR ESTBABL/ /N, SE3 K, BRI IAIRG2J,
RGP 5 R A/ NI

HFh Caco- 24 i T o6F LA N, $EAN 2 B 1x10Y/4L, K5
F224 Wi, B S HAAV-5519 35 35 5, i BRI L M 1
MOI, 6 hJ&, B R AN & 22 AT BE S TR . DAAS R
I T (A 3G SR FLAVE M X B . 48 hJE 7 KRR 1,
PBSPES2UK, A EE100 uL/fL, —20 °C [# 520 min,
PBSYEB 1Y, HIA3%BSA 100 uL/fL, ZE 65412 h; PBSIE
VLR, IMABTHAAV -557)8 BRI 50 BRI BRI i (1
200F7 %) 100 uL/fL, ZEBFE 2 h; PBSYEVE3IK, MIA Alexa
Fluor 48851 1L EHT/MRIgG(1 : 500%8¢)100 uL/fL, &
TG 1 hy PBSUEIA IR, 20 AR AT, 22
PR EE Caco- 240 ML 9 52 A ZRIA (S 5O BAME)
1.3 HHpEiEFE RS

Caco- 22 ffI 5557 T 10%J16 44 lL7% . 100 ug/mLEEH:
Z 100 U/mLEFE M1 64055921, T37 °C. MABUEL
H5%CO MR R FR A TR 3R

FeAf Caco-24M i T-48f LN, b5 FE0.5%10°/4L, T
37 C R 5%CO AR B B A h 59724 h, 3¢
FEEFRFLN R R, PBSUERANMI3 K . RFFLINAS500 uL
EHEARRIRBARHAAV-3. 7. 14, 55/12%FBS 16405553,
JHIEEE 2 2 (multiplicity of infection, MOT) i 1 A5 25
(HI1 MOT) Y- AML, /YL J56 h, B A AN 775 B ) B
FRFR W, IR JE ARl ] s (1 L 3 dL 5 d) R AR AN
1%, 17O E B PCREGIH HEDNAK - .
1.4 WHREEPCREMHAIV-55 DNATE AR K FRiIL

K Tiangen 8RN A/DN AT & H2 B ok
FEW T YRR EEDNA, B ES IR Bkt
ST HAAV-55 DN A @4 45 o i 2, X6 4 5 i v 25
DNAZKF-HEA T A . DASR BT 9% #E DN AW AR, SR
i Tiangen One Step qRT-PCR Kit (Probe)# 17 &
DNAKGI, JZ WA ZR A : 545 uL. 2xRT-qPCR mix 12.5 pL.
Taqi§ 0.5 uL. E¥F51¥Adv-F 0.5 pL. T34 Adv-R
0.5 uL. ¥4l Adv-probe 0.5 uL. ddH,0 5.5 pL; L F2 ¥
b WAETE 95 °C 1 min, 28194 °C 55, iR k55 C 105, %E
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172 °C 15 s, fEER40R . Fir S 1 AERET e 50 4n s (57
3'), Adv-F: CGGAGCAGCCAAATCAGAA; Adv-R:
CATGAGTGTCTGGAGTTTCCAAAT; Adv-probe:
TGCGGCATCACAGAAAACAAACTTAAGTC,
1.5 FRERLEBMMBERA ( cytopathic effect,
CPE ) #illJ

R Caco- 24l F48FLA N, 292 £ 0.5x10°/FL, F
37 C MBS ECR 5%CO M AN EE R R4 h 5 %24 h, 57
EREFRALN KRR 3L, PBSUEA AN 3K . BRFLINAS500 pL
AR FEEERRBU2%FBS 1 64085 37 5L, 955 2 R YL % B
100xTCID;, Ml 1XTCIDs,, Y56 h, BT AN S 5 18T
RS TR, FRE BN AR K AB O, 72 WS 8] B T
JUE-SiE)
1.6 4R EiER BT

IR 1300 5 1 YL Caco- 241 T, RS YL 5 5 dUSC4E 41 i
¥ o H R B TE HUER AN I R HEp- 241 M T 485 LA Y, 2
TP RE0.5%10°/4L, 737 °C AR B 5%CO, 1 A FE
FiFRfah i FR 24 he SEREFRALNER IR I, PBSUR VR 2L
LR, B B B 5 3R 3k, AL 20 uL Caco-24f1 i I
I8, 6 Wi, TR R AN 5 95 B A0 6 15 R, Sk e 48 hillt4E
HEp-24iiifl, #2 {HEp-241 i NJR#EDNA, il 1 9O
PCREGIH EEDNAZK -
1.7 SitER*E

TR+ sk, ZURZEFRANRE T2
G3 AT, PR ] LR H] Tukey K 6, a=0.05,

#HR

HAdV-558:Caco- 2l N B E BRI FRIA

W 1PN, HAAV-55/8%34448 h)i5 Caco-241H, 284
HAAV-55/)NBRUMLIE I 75 5, 20006 s 28 2 11 2238 R BRI,
2806} HR/IN BRIV 9 75 0, AR P9 9 B 2R 1 A O B

2
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Fig 1 Detection of viral protein in infected cells by immunofluorescence.
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2.2 RAEAEAR AN E HIEE

HE2ATT 1L, HAV-3, 7. 14, 557FCaco-241 g N34
A2 A2 RIS B, 40 B P 7 DN AZKCT- B IR G B[] (1
. ER2BETR, YL Caco- 241 M 13 T, 9%
BEDNAZKPAFEEIE K o Fo A, TR 4H b P 25 A6 B ] A5
HAdV-55 DNAK I i 5 FHAAV-3F1HAdV-7, i
HAdV-55% B DNAJK V- 1E IR YL 5 3d fisd ] i i T
HAdV-3, 7F114%!
2.3 BURgRpE_biE o B R E BRAGT

PEEEPCREE R IR, Caco-2/% L 55 diY b ik ak
YL HEp- 240 g P9 AT LAAS I 2 iR B DNA, 1368 Caco-
220 B TR O A R M B R, BB A ) IR YL HE p-
2400, KI137R, Caco-2 b3 FTHAAV-55/8% 4L 5 75 JUkL
= THAAV-3. 7114, 22 R A G112 L (P<0.05) .

S itE— BT HAAV-55%F Caco-2 (1 YL & 15 i T
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Fig 2 Detection of viral DNA levels via QPCR (n=3)

A: Viral DNA level in the cell; B: Viral DNA level in the supernatant.
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3.5x10"

3.0x10" *
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2.0x10"F

1.5x10"F

1.0x10"F

Virus DNA level/(copies/pg)

5.0x10"F

HAdV-7 HAdV-14 HAdV-55

0
HAdV-3

3 Caco-2 LiBEXTHEp-2A MR B ( n=3)
Fig 3 Infectivity of Caco-2 supernatant to HEp-2 cells (n=3)
*P<0.05, vs. HAdV-3, HAdV-7, and HAdV-14.

T =3, ARV NI 5k Caco-2, 72 hfG M4
AICPERE L, R H 100X TCID,, 1R TR YL Caco- 2411 i,
HAdV-3. 7. 14F1553 585 | &I W A CPE(Z5 SR AK7R) o T
K 1 TCID,, 1997 78 YL Caco- 241 Y, J&YL72 h)5 41 i
CPETE I UL K4, HAV-55/R YL FL i B0 #L A CPE A 8 45
B, HAAV-3, 7H114/8FLAN 5 %) e 25 5 AN B &

HAdV-3 HAdV-7 HAdV-14

HAdV-55 Cell control
=

B 4 1xTCID, B5 9% 25 Bt Caco-22H f172 h/S BICPERI AL » x100
Fig 4 CPE effect of different types of 1xTCID;, adenovirus on Caco-2
cells. x100
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SSVEH]. FRNTRTHIXTHAAV-5509 S P HEAT 1 AH 5

W9, K& IR TG M HAAV 5598 2l 1 B2 T 1 568 5 /N B
REAE 5S40 1 TR AN BOAR"™, FATHEXTHAAV-5595 7 H
IR G /N BRIEAT T RIBR T, 1 IR R i S/ U™
AR S B, I FH B /0 BRI #EA TR rh S
XFHAAV-55/ S HEp- 241 fitd ELA7 FHIKT 1

T3 — 7 T, —SE YL I GE B R T 0T 5 | S B R
Gl o BRARATR AR A R U X 201547 5-8 H B 2
5| Y 2t IR TS B B, & PR R FH R R 15.90%
(14/88), HRbk - WHAAV-41%, [575.14%, HAMEL
FHHAAV-7(21.43%) . HAAV-31(14.29%) LA &z HAdV-
3(7.14%) o PhRFIECA T ATl FH X 2011201748
5% LUF Y5 B LIS 8553 T I A TR 24 AIE, 64151 It 27
FRPERR A, HAAV-418h e E 208, 570.31%.
WA HHAAV-317(6.25%) . HAAV-40%(4.69%)
HAdAV-1%81(3.13%) . HAdV-5%(3.13%) . HAdV-6%!
(3.13%) . HAdV-7%1(3.13%) . HAdV-2%(1.56%) .
HAAV-3#1(1.56%) . HAdV-4%1(1.56% ) FIHAdV-61%!
(1.56%) o BREDFEHM 220018 3, 4 15 REEL)
JUMETE I F 2055, K250 s FHPE T, HAAV-41 4
80%(20/25), Jy FEATIR, HA N AR IE N FEHAAV -
7(16%, 4/25) FTHAAV-5(4%, 1/25)", [EAMA X )7 T
FHSEHRAE , COLAKSE Xt +-HH 5% LI LB RN R IE TS
WK, HAAV-41 0 FEHRE, 164%(16/25), Hik sy
HAHAAV-40(24%, 6/25) , HAAV-31(8%, 2/25) LA &
HAdV-7(4%, 1/25) . B FRX W58 ] LA ), FoIE 5]
LT 1 B 7 Je £ E AR HAAV-415, FLAbARE A ALY
WP 58 % U B 5, WHAAV -7 . HAAV 34 7] 51 & 7
TR, (H ¥ R W TS bR A TR I B HAQV -55 45

ARSI IS T HAAV-55%F [ 18 240 14 JmR e o,
S5 RN HAAV-55% 7 T8 41 i FL A e s 1 B e 1k, IR L
= THAAV-3. 7H1148) (HEZRE B N IR v LIE 1, i
IR B PEE TS T HAAV-55 9 HE, He R — T 1 n] Ag
HHAAV-557E K E I SR TRATRAA 56 I — 7 Al
fiE & B T BT A DN 5 | 9 0 SR B, THKs FLR T FHAV -
118147 EE TUAFFRAT 38 o W 100 P 2 g S A e e
BB, FEIEPE AR ML I, JUHGE DU 1148, HAAV-55/8% gL 5
ARV A T L BH P 38 g T A 5 A I O J g
TR AL (HAAV-3, 78955, PRI A 5 AT i 7 3t IX.
o B P L T o B 1 A0 AR 2 40 AR

TN 45 B T HAAV-55%F 718 40 i 4 5 J
PE, $n H B 0515 5 1 18 6 M6 0002 1 225, T il 1 B 1 R
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