TR RS RERRRI A v 4 —4E3 §5 25, 2008
[/ —}]

JOOAIIZABEICBHFISRNAME I FO—JLELTD
ITO—TA4 VX 9T Hill BkOBRHICDINT

oA A SR I T
ool % R iy ih*

Application of Echovirus Type 9 strain Hill as an Alternative Positive

Control of RNA Extraction on Norovirus Diagnosis

Tsuguto Fujimoto1 ¥, Masatsugu Chikahiral
Miho Akiyama? and Osamu Nishio®

nfectious Disease Research Division, Hyogo Prefectural Institute of Public Health
and Environmental Sciences, 2-1-29, Arata-cho, Hyogo-ku, Kobe 652-0032, Japan

’National Institute of Infectious Disease, IDSC, Musashimurayama 208-0011, Japan
SUMMARY

Application of Echovirus type 9 strain Hill (E9 Hill) was found to be possible as an alternative
positive control of RNA extraction on Norovirus Diagnosis. To date, Poliovirus type 2 strain Sabin (P2)
has been used for this purpose. However, under recent progress of polio eradication program, it is
preferable to apply other safe virus which can substitute for P2. Using newly designed primer pair, E9
Hill was detectable sensitively and accurately. Addition of E$ Hill to the clinical samples had no effect to

the Norovirus diagnosis. Therefore, E9 Hill was found to be able to substitute for P2 in Norouvirus

diagnosis.
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1. FERE QIR X U RNA HiH

EME OB L U RNAHIHIIE, <=2 7VIICHED
TiT» 7. ERMBERITRTEEEBRNOEEIS I A N
ABRBHOTERE NI, oo A v BEHO8EB L
UTHIELAOEEFERAI2Z (55 6 2 ZEEMEHE
%), B0 0EFEEH V.

INEOEEPBSG27mL Kl C2&3 mL
(10%) i3 x5mMA, BMLLBELTHAAEERL
to. ZFOFFI200 4L & 4yELL T 12, 000 rpm T 20 5718
GBEIE O LT, om0 EE» S QlAamp Viral RNA
mini kit (Qiagen) AV, BO<v =7 VIcH -
T RNA ZHH L 7.

K200 E, /oo 2BEHKE S #ic B9
Hill¥k2 L 2B E L2 5O S/FR L < RNA i =
vihru—& L.

2. cDNA D&k

2= a7 AV e SﬁperScriptTM II RNase H™
Reverse Transcriptase (Invitrogen) % AW T4 30
L OFRTE S - 7o ISR S, RNA &, 14
el , 5 X{EA/Yy 72—, 6pL, 10mM dNTP
(Invitrogen), 1.5uL, pd(N), (Amersham Biosciences,
500ng/uL <P B, 0.8uL, Ribonuclease Inhibitor
(40U/uL) (Invitrogen), 1.0gL , 100mM dTT#,
L.5ul, FEE@ RTEEFE (200U0/uL), L5uL, B XU
RNAHODIK3.TuL 2RV, RIGEEIZ42°C 1 B &
L, 99°C5o0Rns L TREERGEEE, 4Tl l
fo. BEEFIENC X TEE® PCR D ##E % 5% T Thermal
cycler Dice (TaKaRa) ZHW\ 7.

3. E9 HIHD”S A4 =—

E9 Hill kD& 4"/ 4B (GenBank accession
No0.X84981) 7420base ® 5 H, £ ¥ a v 5003-5671 D
i, BEEEYIOY 1 XAH5260-280bpic/E 3L 5 75 4
- (TmfEIFFS0°C) ZRELL. COMRE, <h
FTHEHLTELRY A YAV OBIBHALICE <,
pd(N) iRZ T pd(T) s EAWVKIBEETHY / 2D
Kb (F)ASE) POONEBENRESSELSBVLD
TH5b.

E9 HIlLHD 735 4 = —%fid Primer3 (http://www-g
enome.wi.mit.edu/genome_software/other/primer3.html)
BEUGenetyxZD v 7 by 2 7ERFALTT¥A v
U7z, E9 Hill-F, 5-gTT AAC TCC ACC CTA CAg
AT-3, X754 <—, ®Y¥a 51925211, B
KTE9Hill-R, 5-TgA ACT CAC CAT ACT CAg T
C3, TvFeVYRTFI34=—, Y ¥av 5459
5440 THB. D754 < —xtick 3 E9 Hill ¥kDHaig
EYIOY 4 Xid268bp LFTE s h iz,

4. /oA NVIBRBAT 54 <~

REATNEELTY =/ T N—FGILHD TS A = —
%f& LT GI-SKF, 5-CTg CCC gAA TTY gTA AAT
gA-3» (Y=CorT)  G1-SKR, 5-CCA ACC CAR
CCA TTR TAC A-3 (R=AorG) BLU COGILF,
5-CgY Tgg ATg CgN TTY CAT gA-3' (N=A,C,G
or T)/COGIR, 5-CTT AgA CgC CAT CAT CAT
TYA C-3 2wk, By =/ 7 v—7G2Ild 2
o754 <v—3%& LT, G2-SKF, 5-CNT ggg
Agg gCg ATC gCA A-3/G2-SKR, 5-CCR CCN
gCA TRH CCR TTR TAC AT-3 (H=A, CorT) &
X T'COG2F, 5-CAR gAR BCN ATg TTY AgR
Tgg ATg Ag-3 (B=C,gorT)/COG2R, 5-TCg
ACg CCA TCT TCA TTC ACA-3 ZHWi.

5. PCR

T = a TIWICHEE L T Ex-Tag (TaKaRa) ZHW 7.
FIGE94°C T 3 3R, 94°C30%p, 50°C30%», 72
Cl1oE1H4270ELTL0H 4 2700 PCR HEIEET
W, 72CT ARG €. FISKROMK R, EEK,
17.7¢L, 10X Ex-Tag’¥v 7 » —, 2.5ulL, 2.5mM
dNTP 2uL, ®vx754<— (100uM), 0.12uL,
TVvFEVRTS54<2— (100uM), 0.12u4L, cDNA,
25uL, Ex-Tag, 0.12uL T4&E25uL & L.

T5A4w =X/ a4 VA4, EIHI-FB &
U EYHILR CMAT, ZvFuI 4 bAD2 =/N—4
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6. E9 Hill § PCR ORI T 2R

E9 Hill %o RD-18S #1fa T @ /11fi i3 Reed-Muench
7T 5.6710g TCID,,/25uL TH -7, TO VA VREEE
PBS(-) T1072 ~ 10 cEFARLC, SFHREED
140uL 5 EE0D 2 L EEEIC cDNA 245K L 712, Th
% 5D PCR THIEL CEMDPRONZ hELEZRETL
7.

7. 7Ho—- RBRIKEIC X B EIBEY OTER

2%t Ea7 THo—Z (Invitrogen) B &
UTAE /Sy 75 —%2HWTIa—=Yy Fa (100V) T
0ORIKEN L fe Bl c F Y9 L T ue A FTITL,
UVBSH T CEEBE L. <— & —I12i2100bp DNA
Ladder ((BB—{k%) £HW 1.

m &% &8

1. B9 HIlFADO 754 <=—%FHViPCR

/a9 AV RGO THIAERA 8 412 E9 Hill BRZ S
mUTH» 5 RNAHE LaRkETE, EIHIL-FBL U
E9Hill-R #{#H L 72 PCR T 268bp D IgEH) »3 HIME
KEgan. 5, REodET s/, oy 4 VB
Wik cr, RURIET2EBERSRONLEL -1
(Fig.1). % OfhD MR RMRIK 6 (5 & UG
BBARE 6 GH124) THREEYRER LR
ot

Sample 1-8, E9 Hill added Sample 1-8

NA Ladder

D

Fig.1 Electrophoresis photo of amplification
product of Echo 9 (E9) using primers E9 Hill-
F and ESHill-R. Detection of E9 Hill added
as a positive control of RNA' extraction was
possible. Samples 1-8 were all Norovirus positive.
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2. /oA VAERNT 4 v —%AV/PCR

E9 HilBRZRMU 72/ o9 4 v B HRIK 8 #ic>
WT/a94VAPCREERLILET A, 2 TOKRIK
T/ OI9ANZDY 7 LSRR E NI, Table. 1
WRLIGBYD 8 1Ry 7 Vv—7Gl £ G20
BERE, 5HEGIOBRYE, 2R GLIEBREL TV
EHESNh, ChoOHRIEI HilldkEZR/RMLEY
BATHONERLIELT, NNk 2EERHES
LG ECY ol
Table.1 Results of Norovirus specific PCRs and

E 9 Hill specific PCR

Norovirus positive samples E9 Hill added product
1 2 3 4 5 6 7 § sie

Primer pair

g%:ggg/ + — — — — — 4+ + 330bp
e
ggzggg + + + + + 4+ — — 344bp
888 g g/ + + 4+ 4+ + + — — 98bp
gg giﬁ:g/ + + + + + + + + 268bp
+ :positive, —:negative

3. zvFuuANVABHEHE TS A< -2 PCR
E9 HillBk&2RIMLA s oo 4 VREHBREA 8 TR
BIESE -3 EHER TSN, REMOFREC 84 d
RCEHTH 7. Zoho 128 s ZokE,S
YFuvA VABELRTFAEHINL 55 4 ZITEEE
BEREETHY, | BIREHTBRES MR
SR BEEb N IcEE) Th-t. TOMHEMSE9
Hil BRI 794 v L 754 = =53 & 450
sEbLRBENfzyF oA VRDY 7 LEBEEL
W ERTRE N

4. E9HPCR O E

107° 4% % THIKE /S 268bp OIIEEYI MR S i (Fig.
2). BHavire -V EECRHEINZSLENSD,
104 R IRE S B S o F SR s T IR R
EREEALRON A DT, Bz to—1o
FRERLLTHEUEEZ Sh, FEOHESE, EI
Hill %@ 774f 3.5 1og TCID,/25uL @ ¥ A )V R 2 4L A3
RNAfiEz v bo— & LTELTWE,
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Fig. 2 Sensitivity of RT-PCR for detection of E$
Hill using primers E9HIll-F and E9Hill-R.
E9 Hill was diluted from 107* to 107" and
RNA was extracted from each aliquot. Pos
indicates E9 Hill solution without dilution.
Neg means negative control.

v £ 2

AWFO I, B oy A v 2REEEEE(LT
ZHNTRITTARBE a7 AFTHVWON L EY &
UANZIARATE) HIKEERVWSRFEERTET
Y, ZNMAREL C EMBFS NI - f,

E9 Hil¥%oFEMiE, /294 L X PCR icHEME
O RIBEHELBVWLDEEZ LN S,

SEF¥A v LB HILA 754 < —5ick 3 E9
Hill#% PCR T, REHKRCEE LTV L XLDLED
IRFENTELR NSy — 28/ ohk (Fig. 1,
2) B, THREMTBE) HIlBRAEFERTZ LT
BiIET &, JI4l 3.510g TCID, /251l @ %7 4 v ZAHE 2 ul.
BRNAHH v bo—LELTHBLTWA EEE SR
fo. CoBMa Y bo—-VERMLLES, Joodn
ZARBIEBVTHEIR LI & 5 K RESBICEELRIT
o,

fEhD v 4 v 2 RNA O iE, FEELS CET S’
BMEMBEV a9 VARBRBVWTRKRLEETH
DT, ZOMHEOEEBYLETH S, LirL, 2003
FHAE, 74 VA RNAHIHF v FELTHREhTW
5607, EFELZBARNREL TV DI, HiHE
BLTWARY, BELREW (2L, Ehovs iz
DNA ZWHRE LI DO RITEAFHREE - 7). T
NiE, RNAPENLTVHHE T, RT-PCR RIFTH
EORESE L IR, BEEALIC VWi EEX
b3, E9 HIlKESEFH A v L7 54 <= —xt

(E9HIll-S +E9Hill-R) #{#H LFH:d, RNA iH
BIURTRIGBEROT Y bu—VERE L THHATH
LEEZD.

vV &8

JBIANVIBBEORNAHE I Y te—vicBWwT
Ta—9v A2 9HHIIHK (B9 Hill) S RNA#IHED
RIYF s Tavira—-n& UTHEATRETH 3 & 550
SIS st. THET, £Y 4942 28 Sabin #
(P2) oMY IKHVWLNTER., LhL, &
VAR T O 7S AOEREE L BIC, EREZHICEL
ToRY A TANREZRDDREL Y A V2 DERNE
ELL<EDD22H 5. 40, ﬁtr?ﬁ%ybtf54
< -2 LT, E9 Hill 3ERE S EHE R

ETH -t £/, E9 HIOFEMIZ oo 4 LV aRRE
KB LIS st T,/ 094 VABBILBVT
E9 HNI #P2icfR A THWVWA C B HRBE T &R
i,

I

KX EVEKRT 2icdhcb, THEEBL £ L
BERBAYERICERH VL LT T

KPR O—ER 1L TERK 15 FF B B A 75 B R T 9T B 5 By
& (BRLEWRIFIRELE) 720 O SRR AT
Bre (BEMWFZEC, #15590568) %2 TiTbhik.
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