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Use of IMS-RT-PCR for the Rapid Isolation and Detection of
Hepatitis A Virus from the Swine Feces

Hee-Min Lee and Duwoon Kim*

Department of Food Science and Technology and Functional Food Research Center, Chonnam National University

Abstract Human pathogenic viruses such as hepatitis A and E virus (HAV and HEV), which lead to acute liver failure
and death, are foodborne pathogens associated with the consumption of virus-contaminated meats, filter-feeding bivalves,
fruits, and salads. Two of the three swine farms examined in this study had HAV and HEV positive stool samples in a
nested RT-PCR assay. The use of the immunomagnetic separation (IMS) facilitated the separation of HAV through
interactions between the ligand on the virion surface and the antibody from the swine feces containing both HAV and
HEV. The nested RT-PCR analysis was performed for the detection of HAV obtained from hepatocarcinoma cell line
(PLC/PRF/5) contaminated with eluent fraction of IMS. This indicated that IMS has the potential to simultaneously isolate
and concentrate target viruses by changing antibodies linked on the magnetic beads.
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Fig. 1. Specific detection method of hepatitis A virus (HAV) from mixed viruses (HAV and HEV) using immunomagnetic separation
(IMS) and nested RT-PCR. a-HAV pAb, anti-hepatitis A virus polyclonal antibody.
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Hepatocarcinoma Al X5(PLC/PRF/5, no. 28024)= Sh=A| EF2
3 (Korea Cell Line Bank, KCLB, Seoul, Korea)ollA] -1l 5}t
PLC/PRF/5 M2EE w37l 18] RPMI1640(WelGENE, Daegu,
Korea)oll 300 mg/L2] L-glutamine(WelGENE), 25mM HEPES
(WelGENE), 1% penicillin streptomycin(Gibco BRL, Grand Island,
NY, USA) 282 10% E*2|¥ fetal bovine serum (FBS;
Gibco BRL)°] X3 vlAE AME31912H, 36.5+£0.5°C, 5% CO,
2700 wiFatsit). HlolelaE HES] Q8 T25 xS
£7](Nunc Inc., Naperville, IL, USA)o| ©dZ0o = wjsE PLC/
PRF/5 Al229] viAE A|AS &, IMSE F2]€ vlolg{sdg 3
Fotal AE7F vtEA] FEs AZE HiAl 1mLE golFadrh
S22 918l 60%7F Al 2Er|g] e “‘Zl SHHA] 208 7+
AOR EEo] Fo] FAINY Tt wiFTY METL mlEA &
3, 60% 5o %7}%45 w2 6 mLS %—‘Riv} H}Olﬂi

Immunomagnetic separation(IMS)

IMSS AgAIR] AR =-4F G @A (Invitrogen, Carlsbad,
CA, USA) 50 uLE 3t 15mL FE ¥ FHE x4
o] A=AS AAsT 2 F 200 ulel 0.02% Tween 20°]
Z3" PBSOl HAV & |(goat anti-HAV polyclonal antibody,
Abcam, Cambridge, UK) 10 ug2 &3fIsle] 582 A|AS g
H=-A3% G @do] E9Ue 1.5mL FE| ¥ 1082 &<t
WAL ¥hge] B § FHo| A& 2o A4S AA

SFaL 200 uLe] 0.02% Tween 20°] X3HEl PBSZ 23] A& sl
;(}/Hu] _7:16L G D}HHZLQ. 047:)—3], H}O]Hi‘. %J_;QX}% ;(1]}_3]_93\
ot Az Hlolea B3R EoJdE 1.5mL FEO] HAVSH
HEV7} A&9 =X 45 1mL£ E3lele] Wi AL
102 Bt vtk whgo] B § A4S 2o AdR|=-4
4G W“é‘Oﬂ AT violelx Aot Agshe violgAE
EostH, AFsIA] &3t vlolg| 27}t xgE ’\PZ""S nested RT-
% S8l *HET 1.5mL FEO AT gA@tels )
4] E2E 200 uL PBSE M A& 8
100 pL PBSE F-fAlAH AZ& 1.5mL 7
o %7% *% —% AASFEE. M2 FH Jd= G @
JE FY-3A AFAE 20uLe] S0mM glycin buffer
(pH 2.8)0.2 %FJ slo] BEJsly, HFH O pH 7.5} HEE 93
HLA 100 mM Tris £ (pH 7.5 #7181tk 28] HAVE <=
2] A2 93 nested RT-PCRS AASIATHFig. 1).

HlO|H{A RNAZZ % cDNA &M

1.5mL tube®l] 700 uLe] Trizol-LS (Invitrogen)$} 300 uLe] 7
AZS 713 & ALolA 587F XL, 200 uL chloroform& 7}
Slal 1537 wRkgk & 387 AT o] T 12,000xg= 4°C
oA 1587 AR 8}&1 RNAS E3E 45HE Fste] 500
uL isopropanols 7Fst & A2ox 1087F A X|5le] RNAS 3
AR o] £ 12 OOOXgE 4°coﬂ A 1027 st A4S
S A A ] IHES 75% ethanol 500 L= A2
F 7,500xgE 4°CollH 5HE7F °J*‘Tal st dAEer e
T =S 4A3] A7SIL RNase free water 20 L2 HEFSH
t}. o] ?ﬁ_%%‘ S RT-PCRS 13 F3 02 ARE3ITh cDNA kit
(Beams bio., Seongnam, Korea)E AF&-3le] 37°CoAl 60%, 72°C
oAl 107+ WH--A1H cDNAS A3t
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Table 1. List of primers, sequences, and polymerase chain reaction (PCR) conditions

Primers (target virus) Sequences (5'-3") Amplicon size (bp) PCR conditions
95°C: 15 min
2949 F: TAT TTG TCT GTC ACA GAA CAA TCA G 95°C:30s |
HAV_EX(for HAV) 3195 "R. AGG AGG TGG AAG CAC TTC ATT TGA 267 60°C: 1 min 40 cycles
72°C: 1 min
95°C: 15 min
dkA24 F: CTT CCT GAG CAT ACT TGA GIC 94°C:30s |
HAV_IN(for HAV) dkA25 R: CCA GAG CTC CAT TGA ACT C 200 50°C: 1 min 40 cycles
72°C: 1 min
95°C: 15 min
HEV_EX_F: CAT GGT AAA GTG GGT CAG GGT AT 94°C:30s |
HEV_EX(for HEV)  ""HEV EX R: AGG GTG CCG GGC TCG CCG GA 383 61°C: 30's 40 cycles
72°C: 30's
95°C: 15 min
HEV_IN_F: GTA TTT CGG CCT GGA GTA AGA C 94°C:30s |
HEV_IN(for HEV) ey N R: TCA CCG GAG TGY TTC TTC CAG AA 352 61°C: 30 s 35 cycles
72°C: 30's

2t AE dlo|2{Ael 71 EE Hjo|HA {FAEXIAE

A% cDNAZ o]83le] HAV(VP1-P2A) @ HEV(RARp)S]
AR 5E5 $131 Pre-mix PCR(Bioneer Inc., Seoul, Korea) X
o 33t ¢DNAE 1pL, 10 pmol®] forward®} reverse primes
72 1l ¥ SRR HF &) 20uL7t HA 2 $,
Kim 5(16)Z+ Kim 5(17)¢] el wel HAV primer(2949_F,
3192 R)9} HEVE] primer(HEV_EX F, HEV_EX R)Z ©]&3}o
PCRS 2 A5} tH(Table 1). Nested RT-PCRS 93] Pre-mix
PCR FHo| € F/HFE 17uy 27 ¥ wkgo] 549 |
Z} RT-PCR 2H&E 1L, 10 pmol®] forward®} reverse primerg 1
puL ZH7h skl 93] EF3t3Ath. Nested RT-PCRS] HAVS]
primer(dkA24 F, dkA25 R)9} HEVE] primer(HEV IN F, HEV
IN_R) HH9} PCR W27 22t Kim 5(16)% Kim S(17)°]
ujel AAsISICHTable 1). HAVSF HEVE] §317; SFo7 s &
o1al7] $13l 1.5% agarose gelZ A7 5S AAS & SZH
W E=ZE image analyzer(Chemidox XRS; Bio-Rad Laboratories,
Hercules, CA, USA)Z 22131913, DNA €714 884 5 NCBI
(http://www.ncbi.nlm.nih.ov/BLAST)2] BLAST A8 53] -2}
database$} H|aF3ATH
Z3 oy
HX[EH L HAV ¥ HEV ZHEZAL

Nested RT-PCRS o]-&5to] SAIRHAE W 255 2 vt
o]2]2¢l HAVS} HEVE] EAjoli-5 gelsiint. A A &
3FRAA 27 20 HARH T ol BHARE M-S o,
A FAE] U] EHE AQg ywR] 572 E¥elx HAVZE
AZEAL, HEVE B AR C SAF] 742 179 EwolA A
ZHUTHFig. 2). 4] FrolA HAVE AZEd theh 1
H =Rol] glof HnE & S, HEVE] A&E&2 333%°]
Rom, o]z oMo HiH =& HEE(38.0%) AL
H(17), 714 E BAEH ARgelA Mol s 4 IE
e ERISHATHHEOlE A=), AEE F-14 P 2ol AF
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Fig. 2. Detection of hepatitis A and E virus from swine faeces
using nested RT-PCR. The amplified gene sizes of VP1-P2A
(200bp) and RdRp (352bp) were HAV (A) and HEV (B),
respectively. A-1~C-2, fecal samples obtained from three swine
local farms A, B, and C, respectively; M, 100 bp marker.
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Fig. 3. Specific isolation and detection of hepatitis A virus from
fecal samples containing hepatitis A and E virus using
immunomagnetic separation (IMS) and nested RT-PCR. P,
positive control of amplified HAV gene (VP1-P2A, A) and HEV
gene (RdRp, B); Eluent, eluent fraction of the magnetic beads
remaining after the washing step; Washout, washout fraction
harvested after washing the magnetic beads; M, 100 bp marker.
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gk IMS 3 828 e HFe AlzujddxT HAVZL
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NCBI®| BLAST searchE 3¢ -F-%04} database H]w221A 2 hep-
atitis A virus(GenBank accession no. M14707)2} 99%<] 3543 ]
S FlstdrkElels A=), 22y HEVE] 31 2HRARp)=
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Fig. 4. Detection of hepatitis A virus obtained from cell culture
infected with eluent fraction of IMS. Amplified RT-PCR products
of virus obtained from cell culture infected with eluent fraction of
IMS using HAV primer (Lane 1) and HEV primer (Lane 2);
Amplified RT-PCR products from mock-infected cells using HAV
primer (Lane 3) and HEV primer (Lane 4); M, 100 bp marker.
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