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BASBRFEHARGENE
(B - EFEEREL X227 N -V 2REWEEH)
RETAERESE
HHL oA LR XMRV DR RO & HEIREET

MeEfRERSE &R I
WEmEE AR

ESRPERT T MK - REMHAR HE
ESRIERET WK - REEFRR =k

MERE

XMRV (Xenotropic Murine Leukemia virus-related virus) OEEHEMEIEEZ AV 7-Hib
EDORRE UA VAR OMBITEITRV. TRROBRRER.
1. XMRV BEF 2 HENCRE TE 2BIBIEEE Y Lic, ZHIC &> Th#S BRI

5 XMRV ERHETE AL 5o Te,
2. XMRV iX cell free Cig:HIARIZRL LT,

3. XMRV {32 ¥ L 7= #Ba#EIZ CPE (cytopathic effect) IXFEE L2 o= 4%, Mk (BAHAAR, T
WAL, BAER) R, #RFR. TR EORGLRMRKICRERRBD bz, B LM

BB A NVAREELEINT,

4. mitogen BT LV IEME(L L7- b PR MBERZERIX, XMRV SRS L 7=,

A IR
B A ik %S o - iR RENT, & hom

BEFRFHIMESNIEEMTHY . LK%
L CERORBEER KRGS 2 /DL H 5,
2006 fFiZ b MRIMIREOORER SNV bR
74 /L X XMRV (Xenortopic Murine leukemia
virus -related virus) 1%, 2009 F{ZBMHE
FHEREILERICREINT LWV ) #E

( Science 326.585- 589,2009) IZX > TH
AEED, BEA2D Y 3. 6% DHE THRH
ENf=Z &2 b MREAIZ T LB faii
MR B D R EVEFEIR D 72 D12 T DT
BRBEL Lo, AWRIMO ELFEBT. B

HIEEFITH I EI0H DD, XMRV OER &
12 BHBEDRIE R T A NV A FRER b R T
BT THZ L, BEEHRTIEOICEE
ThHbD, XMRVDOEN S DBRGEHRE LV D
T, XMRV 2SFFeRie LTV 3 b MR RFE B
22RV1 Z AWTIFE R £ L -,

B. &G IE

1. XMRV 7 A )V R DR

b FETMARSERR 22RV1 27 T A 3 |TiE, =
Y7Ly NRRICERIR 2 2L | 24 BERRIC
13 by 2 EI L7z, 3000rpm T 10 45E0 L.
IR EROERE, 0.45um DT A NVE —%




WL, oL IZpEL, AT £ T-80 EiZ
HAERR U,

2. EERIRIEIEIC & D XMRV DR

1 IR L7 X DI XMRV {3 xeno-
tropic mouse leukemia virus & HBZ LT gag
BRI AR 24 BEORERHFET S, &
BLEEEEFIZES X DT sense
ZYERIL . 3 FMANZ 2 20 antisense
ERI4 A Z LT X o T single PCR ®
semi-nested PCR %1772 -7, R L 7= DNA
X% PCR Z 85BN U C I BIBIR IR 2 1T 2\,
BIBEMIT 2% 7 Ha—L 7 LV OBKKENIC
Ko T XMRV BIET- OB EA AT L7,

primer

primer

ANV I LETANRBEDTA NV ZE LK
o]

] TRELEYANVAKREERERT 10 F§
DOBRBEHREZITRV, HFRLEZAENLD
&b 100l ZELY . RNA A L7, RNA
X 10 LIZHME L, 5uL % RT-PCRIZAHV =,

RYLlix, & PRISZAREERR LN-Cap 2 FHU,
24 "7 V— MK % 2X10°/ well T8 &,
Rby I LTHDIANRAEE 05T DD
BEAIRL., AWMLV AV REE 100 L/
well RIM L7z, UANVALHBEOEEEZED
DIDIIRY TT o BERE 10 g/mL T 7
DEIITMA, 3 EMBEE L, BE3IEAIK
HipE~ o DNA L, ERETS T4 ~—%2H
VT PCR 21T720, XMRV B FARH & e
BRFREREZRD, Zhz 10#£L InL DR
Peffil Ui,

4. & MHRaEK % BV Tz XMRV OB M 0D SR
CEM5 (T #AAIHE) . Raji (B #EBRR), U937 (B
BRHAAQ) . T-98g ( glioma), ONS-76
(meduroblastoma), YKG (glioma), LN
~Cap (prostate cancer) & 2X10%/well 35> 24
ROT L— MIHE, XMRV 2R S8, B
21 HEBIZPBS TI3EIBEL, BMLEZYA
WA RV, B8 2 BOBREITRVY, 3
AEERB TR o1, 3 BRICHIM L & LiE
#BEIX L, DNA & RNA 2HHRIL-, L7 5
A <w—% AV 7= single-PCR(32 ¥ A 7 V) %
7720 XMRV BIEF OB EEAIT LT,

5. XMRV @ gag SIS O HEH DARAT

T A NVAREERL LT XMRY 23 B LT
V% 22RV1 MBE & XMRV %R S50 3 » Ak
f& U7z LN-Cap & CEM5 flfa#kH> 5 DNA ZHhiH
L. ZHWT gag SRIRZHEIEL., £ 700 HHE
DEFN 2R LT,

6. B FARM M EEEEK~D XMRV D& S
MENRET7 4 a—AERNTHBEELZE F
KRAEMBEAZER (PBMC) 2o+ RY VA%
RACRE 10 g/ml Mz, THREFEELE,
1 R8I XMRV e &4, i 2 A BicHiRa
ZEUT L., DNA ZHERIL, MRV B FDHE
FEBBEEICE > TRE L,

C.HFEMER

1. XMRV & A /LR DFHEE

X 2127”73 & 9 I RT-nested PCRIZ &k - THi#%
EEPICIE 1HIRE TRV EGF AR SR
Teo ¥£7o. MBRIZ EEEBR S EEAIE, 107



FRECREVHERTE 1, #£-T, HBoh
XMRV DR b v 7 7 A L ARO B4, 108/nl
LT, BRI DGELIZVANRERERWT
2TOEREITR-T,

2. b MRS E BV XMRV ORGSO R

mER% (T, B, BER), #REER, RO AREW
fatk%, B I ¥ 22 TOHBEKED S XMRV O
BEFS, EBEIEEICI > TRHETEE (K
3), F7z. B&Y: 3 A% D CEM5, Raji. ONST76.
LN-Cap D¥53& LiEN b RNA Z R U, Befis
PEEZHOT XMRV B FEEE Lz L T 5,

10'~10° AR E THEEEM MR TE 72 (K3),

ZHIZ X o T XMRV IZRES U7-FRRIE, B L
T ThRSBRE LB OEH -4
ANRBEEINTWAZ LBHALNE 20T,

3. XMRV O gag SRI DM ELELF DAFHT

22RV1 & XMRV % @&YL X 7- CEM5 & L N-Cap
PoBbNT gag HIREHB LI & Z A XMRV
IR 24 R O KRIEN, BITLIZ 35D
MR LB L, B kD 22RV] #AZH
LEEA 7= XMRY 25 CEM5 & LN-Cap (28 H: L
e BERERINNLbALNE RS, BE
IZBREENTWS VP62 DI EEIT & el LT
LA, FRIT LK 700 BEICRBNTET—
LW,

4. & PR EZEKR~D XMRV DG

b bR SR LRk E 2 )
S NY A B TIEME R L. XMRV B RS X
7= & ZARAIRT X 2T XMRV OBETFHBHR
HEnhi, B eUE T MRICEELEZLO

EEZ b, WbEhi=MaiZig e,
EEEHRRIZ S XMRV IXBST 5 Z &R S h,
D. %

XMRV i, B AREMREAHLRR IN=HE
OvUAAMKBRIVANVAIZBT B TA
NATHD, BBEBIEEICX S XMV BETR
HRADHELZ BRICARREER L, U4
NAEBBHT-DIT MRV REFRE L TWS
22RV1 RN VA NV AKREHETHZ L
NTEZ, ThERAVWBEZ LICL > ThiEE
DWBRDBRAED b ILEEIEIREIC X 5 XMRV B H
EERBRTH LN TE, SbiCRl—Dv
ANABESESEL, BR{RETHILIC
Lo TEMEREORESCRHERELIMT 2
WAL 0T, Eio, XMRV 2 & EXE
2 MERRKRICRREERE LS, BYRER
BTz T OHIBERD b MRV OBEF BB T
¥ BPREBKML LI LPHERTERE, Zh
LORBY X7~ MIED DNA ZFWV5Z LT,
DNA 2>5 T% XMRV DR TTREIC R o7, &
BIZ, 2B D XMRV & RBYe X 7= M b
7272 XMRV SEEAE SN A Z & bR TEZ, K
FEARAARE R OMBRICRE L2 LI, &
MEZE > THERIZTVANLVZABRALESRA.
R YN B O BT B WTREME AS R
ST, Flo. BRIEIN =M TR <,
EMEAL L7 RSB T MBI b RS R
Do, AERNTRBEZEOMRBEORE
XA HOBETH N, BlSE O RERRANIC
XMRV BSRBATIIERESET 5 LB FRETH S
LEzZzonF, ¥, MRV KEREHERT
LN-Cap Z W TRERMMZ KD D Z & b AMREIC
Rol, ZOMBEKERAWAZEICX-oTh



WD D XMRV D 7 A )V A D45y BE S RE(LORR
EEOFMICBICHTE D L EL2TWA,

E. fam

MRV Z T 272D OBEIEIEEZRRE L
Too ZENEAVDZ LIZE - THHELHELH
B D XMRV B F OB AIEEIC 2o, £2.
COMEREAVWTEZEZ AT 2 MiEkE
B LIEL A, MKRAROHBBKRIM L
BRI RS RAL T D Z L B b T
o, £, B LR MBEFRD T #
W2 H BRI RS LT,

F. fERfagER
mL

G. AFFEFER
L FICHER

Mizuochi T., Mizusawa S., Nojima K.,
Okada Y., and Yamaguchi K.: Single amino
acid substitusion in the hepatitis B virus
surface antigen(HBsAg) “a “ determinant
affects the detection sensitivity of an

HBsAg diagnostic kit. Clinica chimica

Acta . 2010. vol. 411:605-606

2. FRRRK

1) ME &|/B, KR LEFETF. BHF FTF.
EO Th:HBAL a2 XMRY OB E
EPERERAT B B8 EI B AR Y A N AFER 8B,
2010 4

2) T HE. BE BT BE BEF. WM
H B MREAICRT D CRFRY AV
ADFFECDORET FS8EIR AR Y A VAR,

188, 2010

H B9 EERE D HIFE - B &R
Bl



998 1015
pe—

440 459 684 703
..................... e [ T —
XMRV : TTTGGAGH#-mmmemew 488TGGCT

/zmgamk

fhdOMuLV : CTCCGCCACTGTCGGAGGGGTACG

&8 GenBank DQ399707 (VP62)

1 XMRVOIEREF| DR HET 1T —DELE

LEPD LAE
10° 107 10° 109 1010

22RV1

LiERDREEME

103 10-* 105 10 10710 10-* 1010

K2 XMRVORHEREXPRDIEE

\ﬁ‘
SR R

f“%&ﬂﬁﬁ@
[ZPCR




1 2k % H Ra #k MR A%

1 2 1—3"—4P4—5b4——6——-’4—-—l——>

1.CEMS
2.Daudi
3.U937
4.798g
5.0NS-76
-+ - + -4 -+ -+ -+ -+  6YKG
(-) : JERESMARA (+) XMRVE 408 7.LN-cap

10-210-* 101105 10-? 10-*10-4 105 102103 10-4 10-° 102 10-310-410-°

B b P

CEM5 Raji ONS76 LN-Cap
X3 XMRVOZERMBEOBRE

XMRV 1() 2H# 3#
- e - 1.no activation

XMRV ~ =—p 2.no activation

3.activation with Con.A

H4 EBErRHFEMEBZMARRNDXMRV R



FEAEFBRFHAERMEE
(EES - BRERELX 27 M) - = 2AREFAFE)
SEFERESE

XMRV FTiER ik D BRI %

BEsEE  THEE XRNR+FOEREZ—

A FEER

MEES

FHe b by LR E LTHE ST Xenotropic mline leukemia virus-related
virus (XMRV) DARFIZEIT D WATEZRET 272012, XMRV FiRRHEOBERE 21T 7,
L7 Western Blotting IZ K AHifERHIEL AW CEkifl K7 —500 ADKRZ21T-

Te& 25 Gag UERARIT L. 69 TH o7z,

A. BFEEM

2006 FEIZRIISLRDIABENLRER SN,
2009 i iMiBtER HEFEBERE O M H
HHbBRH S E8E STz XMRY DA
BT OHATIREZEE L, BahFEC
BV ARZEFMTHILEHEBE
55, YUOBRPRIZEBW TIRRTIER
FHmD 7= D XMRV HLiERHEOR%E 2 8
i 5,

B. Mgt Hik
TDANRAZ RN EREEZHERTH
7= ®IZ XMRV Env fRIRICEE O AR T F
FEERL, ZHH6E2HRICTL T MRV
Env V9% ¥RV 7 a—FLHEEEZERL
7eo LRIV 2 HUEIZ, XMRV Eny
BB Z—F R LI, MiaN K2
AVICETHELLLOR7 Z—00
Env DBBENZHLOHTHL V=D, R
LT T R8T RLS, UA
NARLFEFDOLOEF D HIEICER L,
R BEHIZ XMRV Z 43 BE L7~ Dr. R
Silverman £ ¥ XMRV €2EHF 7 u—r
pcDNA. 3. 1-VP62 D5y & 25T -, Z D%y

Frua—rib b 23T HRIC BinFEA
LT, TR ERBL DV VA V2K F %
ER LT, MmEELMIL>TEEBELED
OERERHEARRE L=, AREZH
VNT ELISA Z1ERK L7238 +43 72 S/N FEM
BT, Ny ST FRENS
=%, HLERR X Western Blot 5 T4To
7o

C. #HH
TR J—= 7L LTHRIL K
—500 RIKDARAY V—=>2 7 Ti&, XMRV
Gag capsid protein IZXt4 AH ARG E
B8ARIESN, UEREERIL 1.6%TH
o, . AINMBRAARE, BiEEY
FERHABE TIXENEN 3. 0%, 2.0%Th
D ZHTHhERAERICEAZEIRD N
ot

D. B&

W S 7= H1 Gag kA XMRV BETERR
LEBWRTI200, HEWIMoOFREIC
T HRERIGELY RTW2B ONHER
THIRETH D2, BREBEFLIREL




THRESE EREBH THRIERAERIIEN
RNZ ENnG, BAKBWTIRIh b
HE & XMRV &Yz

E. 1
FAEBRHRIZEB W TiX Eny HiiEBHO
ODEILRAIBRBBLETHD, -,
EAN D XMRV $it4T #4481 3 7= iz ik fifk
REOHATIIF+HTHY ., BREEEIC
SEBBREL I TLTCERT ILERD
%, XMRV {Z®t3 BHRM0 N —DRF5ERYEE
BERE TR 23 FEICHBATETH B,

G. WFEREEK

TR
Hayashi T, Amakishi E, Matsuyama N,
Yasui K, Furuta RA, Hori Y, Tanaka S,
Fukumori Y, Hirayama F, Inoue M.
Establishment of a cell line panel as
an alternative source of platelet
antigens for a screening assay of
anti-human platelet antibodies.
Transfus Med. 2011 Jan 6. doi:
10.1111/j. 1365-3148. 2010. 01064. x.
[Epub ahead of print]

Sato E, Furuta RA, Miyazawa T. An
Endogenous Murine Leukemia Viral
Genome Contaminant in a Commercial
RT-PCR Kit is Amplified Using Standard
Primers for XMRV. Retrovirology.
2010 ;7:110.

Hayashi T, Amakishi E, Matsuyama N,
Yasui K, Furuta RA, Hori Y, Fukumori Y,
Tanaka S, Curtis BR, Inoue M, Hirayama
F. Detection of antibodies against
human platelet antigens 15a and 15b by
using a cell line panel. Br J Haematol.
20105151 (4) : 402-4.

Koh Y, Taniue A, Ishii H, Matsuyama N,
Amakishi E, Hayashi T, Furuta RA,
Fukumori Y, Hirayama F, Yoshimura K,

TIIBEIIRBD bRy,

Nagamine T, Tamai S, Nakano S. Neonatal
alloimmune thrombocytopenia caused by
an antibody specific for a newly
identified allele of human platelet
antigen—7. Transfusion.
2010;50(6) :1276-84.

FRER
[Xenotropic murine leukemia
virus-related virus (XMRV) Hi{b5e 24
DIENT] HEBEIHA Y A N RELRE

b oA Z XMRV ICDOVWT
EUEAXRMFEEEFESS VR T A

FXMRV &1%3 0)!: o haoALRED
TRRYLIE 7 4 — T b

H SIEMEREDHRR « BEREL
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EEHBRENERME
(EER - EREREL X227 N -FA = AREMAER)
SERHREE

ERIZBIT A MRV BED R A

FEBKFE T A N AR AT i TR PE B
FHE L5 B

HRHHEE  BERFEE

MREE

FHE P R DA VR THDIMRVAS, RISLIRAT v BECBIEE T HEREE (CFS)
DBRZFIBELTNWBIERT AV I THEIN TS, One step RT-PCR¥ v F & H
WT, XMRVD gagBfn FRERO —HMORE#RA T L 5, BIHESRORETHBED N
v NREBCRE SN, BReldFxy PERICATESE~ Y AWK Y A /LR (enMLV)
DY ) NETIIXMRVB D BIBA L CWEAREME S B X, RT-PCR¥ v FOGE %
1Tol, FORKE, —EOTHIKDOne step RT-PCRF > M iZenMLVEEDRNADRA LT
WA Z L RSB LT, BREIIHE TE 2ho 7208, Hot Start PCREAJREIZT 5728
12, TagR U A5 —BlZ= 7 ZAHERDE ) 7 u—FTAHEPRRMNINTNDEZ &hb,
FDE ) 7 a—FAHHEICenMLVORNARA L7z L S Ll CRSRORIN AR BE I
BT DXMRVBILORAEZITO & &iTiX, REX v NOBREOMEFMPILATHS &
EZxbhi-,

A. BB

HHEe L bR YA NVARTHBHIMRYD,
AISLAR A v BE IR FHERE(REE (CFS)
DBREIZBELTWRIERT AV ST
BEINTWD, ERICEKIT DXMRVBE
BEZ B 5 HIC, BIIREBHE CCFSARE )
DA NASBERTT D,

B. MR
ERIZRIT5 XMRV SBEZ BRI & LT,
1B FEBERE (CFS) BFOMIEFIZR
EEmt~v2ammEy AV AEEY b
oA A (XMRV) DA LA RNA 2 {F
ETH0EPERETHMEREITo 7,

One step RT-PCR & » b % H\ T XMRV @
gag Bl FHEEO—HMERIBLIS &L
TeRhBIL 2 A, BHESRORETHME
DAY RBRTFHIEY OKE S CHBEICR
Hank, B4x3Zoxy fBEICAHE
My RAMBYANVA MLY) D5 L
F 721X XMRV A3 RRADBIRA LTV o R REME
%%, RT-PCR ¥ v b OREFTHZIT-

7
One step RT-PCR ¥ v b IiX A & T
Invitrogen, TaKaRa, Promega, QIAGEN

D 4AENGEA LTz, XMRV ofthd> MLV B8
EHIAIVAD gag BloF I H 57
BHIZ, MRV IR TR EbI TWE7Z



A<—%v b (419F & 1154R, GAG-I-F
& GAG-I-R) 2fEF L7z, MBS hEY
DOEERIERE L, BEEMONELESIE
MM MLV (PmERV), CFS BEMN LS
7= XMRV R>Af10D MLV BE:EE ™7 1 /L R (D3 £
Fle# L7,

FOFER., 14D One step RT-PCR ¥
v DOBESE mix & PmERV H3E D RNA 28R
ALTWEZ L ZMER LT, RT-PCRIZE
DI NRBAEDD gag HIBO—LR
3. 87 %GR ED PnERV OFRZHI L IIE
Rl— (99. 4%DFEFME) THY ., B CFS
BEMNLRE - REINE MLV FRU AV
AW TEMBLTWE (9.9 ~
97.6%), TDRAEHD env BELFIDO—E
ZWELTE Z A, PuERV DOERF| & ZIER
— (99.6%) Thot,

C. £

—ER D FBR DRT-PCRD F » T IZXMRV
DT T A< —"THIEL 5 5PmERVORNAD
BALTWAZ EAHBALE, HEREIX
KETX 2D o7-A, Hot Start PCR%Z ]
BEICTA7-DIZ, TagR Y AT —Fiz=ww
ZAHEDE ) 7 a—FARERBNES R
TWaZenb, BRE/ Ju—Fri
K IZPmERVORNADSERA LTV L HEE X
b,

D. ki

CFS ORI R BE 21T D XMRV KL
DOFEEIT S & E1TiE, BFEE T PR R
RT-PCRBREICEF T SR, XMRV 7/ A
& RREIZNTENE MLV &7 ADBADEF E
EFERESFTHET & ThHD, 7=, MRV
DOREICBWTIZ, &/ 7 u—F i

ZHEA L TWAY Tag polymerase =
RT-PCR % v FEFHWARETH B,

E. fERR/ERER

F. HFREEX
. #wXER

Miyazawa, T. Endogenous retroviruses
as potential hazards for vaccines.
Biologicals 38, 371-376, 2010.

Sato, E., Furuta, R.A., and Miyazawa,
T. An endogenous murine leukemia viral
genome contaminant in a commercial
RT-PCR kit is amplified using standard
primers for XMRV. Retrovirology 7, 110,
2010. '

2. FRER

Miyazawa T.: Potential risk of

iatrogenic infection by endogenous
retroviruses (ERVs): an infectious ERV
contaminates some live vaccines for
pets. The Joint Symposium of the 5th
International Symposium of Institutes

Network, Kanazawa, June 24-25, 2010.

Risk of
infection by endogenous retroviruses.
The 17th East Asian Joint and 9th
Cross-Strait Symposium on Biomedical
Research, Taiwan, July 1-2, 2010.

Miyazawa T.: iatrogenic

sk, HHEE, BELE. EBE
Z. TERC, RIF—K BEREEZ @8
MEFERBBREILHE BT S



xenotropic murine leukemia
virus-related virus DOEBRHEE % 58
BIAARVANZAZESFMESR, 85, 2

010%411H7B—9H

HEBE, SRR, TRES, EEX
%, RIEEE, DERC, BHE-K, F

Iy X # : Xenotropic murine leukemia

virus-related virus (XMRV) il B4
OfEHT FESBEIB AT A L RAFELZEWNE
& B, 2010511A70—9H

H R EEOHE - B&RE (FEL
i)
L



FEEFBRENERMIE
(ERdn - ERBRELX 27 N VA =V ARETFHREE)
SHEMEREE

RISZAREE BE 2351 2 XMR VR OB

MERKE EH 2

R FEFHEWREBIN I FHE S H2

MEEE

AISTARBE A L 0 UL D, RIS R Ok % AV .

BOWERE., VANVADHBEEERTTS,

L b7 AV ZXMRVER

A. HEER
HAREMIZHFLVWE L P A LR
Xeno tropic Murine Leukemia

Virus-Related Virus(LATF. XMRV) it b
REBEOBEETHER SN TV, ARG
EWEERATH D5, BIEEITIEGERES
RZIREEIZBE G 25 2 &R FRRERL T
%, AT, XMRVIBS DA IERESL &
Mm% Ul R D T it % B b sz
5T LEEMET S, £, FIREBARE
WRITHRELRFL, &FoT LR
BigE 29T o TXMRVA AR O 5Bt % B89,

B. WA

LT R E M RIRBT I 38V TR
RRETHE SR RESE AV 5,
TREEBW D7 OITHER SN 7ZRIS IR D /%
774r7ay s kBN LR R RE
Qs LT 5. £ F 74070y

7 EI R REDBRICRIFFRIR U S R1F
U7-#H#% X D DNAZ I L CTXMRVOD &/ A
RHEZT O, AR RE MK (K910ml)
ZERE L, RAE M B AEEK & B U TXMRY
RBYDAT ) == T84T 5 BEOBE
V. BISZARREABRS B e ARARAE (LNCap. FGC)
LEERTHIETUANAGEE RS
Do
(fREE ~DELE)

RAERGEAIT, Y EBRLELUTHES
(DTG IWERFEBW RN B FE
FTBRHER) BV TOLEREAIRE R E
ZEITS, £, AMENEEZRLE
BAEL b > TRIBREFE ~+572 55
ZiTo7 52T, BEHICLZRELZB-
5 A TRIERHEE T B,

C. WrEfmR
1. FIEZEITICOH D RERI - 0




VAT DA

FHRO Z & < BISLIRBSABE LY O
BRERZFERT 2D, ARORE, Bk
OB, £OMHLE, f7E, LR
EA~DEMFIZHDE VAT LAOEELE
D,

WK EEFHREZES~HHEL
RAEELTTEAREE T AE~DOHR
H-REXELEMLE, £/, BEM
EE YR BEEERE BRI T 5 72
HO, RE, FIRZFICO>OWTEHB L,

2. BERGERRORLE

INETIAADRISIIBEBRE L VR
EORBERIT 7, MBEREIZONT
TR B IT o o, ENRBRYE
HEFT~EF LTSN D, £, 4
% LRI BE R E ~AKFE~DBM
ZRD, REEZHERL LT FET
D,

3. SREHMRGLE O

BT IRAERR I W T HRERBRAIC LD
IMRVEROFELX RFTT 5701, Bfa
LD - BIEXZITTo T,
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HERROTATIZBET2—EBRL ATV b

E5E
EERE | RXZA MVA (EE2ED | F B 4 |[HIRER | MRt |HRE | ~—2
REE4
MEsk
RERERA WX FA M4 RRiEA 5 S HhR4E
Mizuochi T., | Single amino acid | Clinica chi 411 05-06 2010
Mizusawa S substitusion in th| mica Acta
" e hepatitis B viru
Nojima K., s surface antigen
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Letter to the Editor

Single amino acid substitution in the hepatitis B virus surface
antigen (HBsAg) “a” determinant affects the detection sensitivity
of an HBsAg diagnostic kit

Dear editor:

Hepatitis B virus surface antigen (HBsAg) is one of the most important
serological markers used in the diagnosis of HBV infection. HBV has been
classified into 8 genotypes, designated A to H [1-4]. In our previous report
[5], we evaluated the sensitivity of 10 commercially available diagnostic
kits to recombinant HBsAgs encoded by HBV of genotypes A to H. None of
the diagnostic kits examined failed to detect HBsAg of all the genotypes (A
to H) at a concentration of 1.0 [U/ml. When the HBsAg samples were
tested at a lower concentration (0.2 IU/ml), 9 out of 10 kits gave positive
results, i.e. cut-off index (COI)> 1.0, but 1 kit, Lumipulse Il HBsAg, failed to
give positive results for genotypes E and F. In this study, we compared the
amino acid sequences of the HBsAg “a” determinant among HBV
genotypes.

Amino acid-substituted HBsAgs, i.e., S140T, for genotypes E and F were
synthesized as follows: the S genes of genotypes E and F were cloned into
the eukaryotic expression vector pEF6/V5-His (Invitrogen Co., San Diego,
CA), as previously described [5]. We constructed the amino acid-
substituted HBsAg mutants, S140T, by inverse PCR of the whole plasmids
with KOD-plus polymerase (Toyobo Co,, Ltd., Osaka, Japan) following the
thermal cycler protocol; denaturation for 2 min at 94 °C and 30 cycles of
denaturation at 94 °C for 1 s, annealing at 55 °C for 30 s, and extension at
68 °C for 6 min 30 s. Primers for PCR of the plasmid of genotype E were as
follows: forward eS140T-Fw409-430, 5'-ATGTTGCTGTACAAAACCTTCGG-
3’ reverse eS140T-Rv408-389, 5'-GAGGGAAACATAGAGGTTCC-3'. Pri-
mers for genotype F plasmid were as follows: forward fS140T-Fw409-430,
5'-CTGTTGCTGTACCAAACCCTCGG-3'; reverse fS140T-Rv408-389, 5'-
GAGGGAAACATAGAGGTTCC-3". Underlined characters in these DNA
sequences refer to codon 5140T in the S protein and boldface characters
indicate the substituted nucleotide that was T in the wild-type sequence.
PCR products were separated by agarose gel electrophoresis and isolated
with the MinElute Gel kit (Qiagen GmbH, Germany), circularized using
the Blunting Kination Ligation kit (Takara Bio Inc., Ohtsu, Japan), and used
to transform TOP 10 Chemically Competent Escherchia coli cells (Invitro-
gen). The entire S gene regions of the resulting plasmids were sequenced
to confirm that they had the desired substitution and no other mutation
(data not shown). The above kits were used according to the respective
manufacturer’s instructions.

Huh-7 cells grown in two 6-well culture plates (Invitrogen) were
transiently transfected with each HBsAg plasmid as previously described
[5]. After 3 days of culture, approximately 40 ml of culture supernatant
was harvested and filtered through a membrane filter with pore size of
0.45 mm (Millex® Filter Unit; Millipore Co., Billerica, MA). The super-
natants were concentrated with Amicon Ultra-15 K10 (Millipore Co.) to
one-fifth of the volume. The concentration of each recombinant HBsAg
sample was tentatively determined using (expressed in IU/ml) Architect
HBsAg QT (Abbott Japan Co., Ltd., Chiba, Japan), which is the only
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quantitative assay kit approved in Japan. The samples were diluted to
make 2-fold serial dilutions at concentrations of 1.6 IU/ml to 0.1 [U/ml
with a multi-marker negative matrix (Accurum 810; BBI Co. Ltd., Boston,
MA). The test samples were measured with 2 diagnostic kits — Lumipulse Il
HBsAg and Lumipulse Presto HBsAg (Fujirebio Co. Ltd., Tokyo, fapan) -
according to the manufacturer's instructions and the results were
expressed as the COL

Comparison of the amino acid sequences of the HBsAg “a” determinant
among HBV genotypes revealed that the amino acid at position 140 was T
(threonine) in all genotypes except E and F but was S (serine) in
genotypes E and F (Fig. 1A). We therefore synthesized amino acid-
substituted HBsAgs, i.e., S140T, for genotypes E and F. As shown in Fig. 1B,
S140T of both genotypes, E and F, tested positive, ie, COI>1.0, by the
Lumipulse II HBsAg kit even at a low concentration (0.1 [U/ml) of HBsAg.
These results indicated that a single amino acid substitution in the HBsAg
“a" determinant affects the sensitivity of the Lumipulse Il HBsAg kit. In
response to these results, Fujirebio Inc., the manufacturer of the Lumipulse
11 HBsAg kit, improved the sensitivity of the kit by optimizing it for the
amounts of the two types of monoclonal antibody used. As shown in
Fig. 1C, the improved kit, named Lumipulse Presto HBsAg, was able to
detect a concentration of HBsAg as low as 0.1 I[U/ml regardless of the
substitution at amino acid 140.

In this report, we demonstrate that a single amino acid
substitution affects the sensitivity of an in vitro diagnostic kit for
HBsAg detection. This issue has been of wide concern because it was
well documented that some diagnostic kits failed to detect particular
mutant HBsAgs that have an amino acid substitution in the “a”
determinant, such as a Gly/Arg mutation at amino acid 145, i.e., G145R
[6-8]. Our study clearly verified the influence of amino acid
substitution in the HBsAg “a” determinant on the detection capacity
of a diagnostic kit by using the amino acid substitution technique.

The effect of an amino acid substitution on the sensitivity of
diagnostic kits may not be restricted to detection kits for HBsAg. The
phenomenon reported here should be borne in mind when using in
vitro diagnostic kits not only for HBsAg but also for other analytes,
such as HCV core Ag and HIV Ag. In fact, our recent study
demonstrated that a single amino acid substitution within the HCV
core antigen sequence reduced the sensitivity of a commonly used
immunoassay [9].

In conclusion, we have verified that a particular amino acid residue
in the HBsAg “a” determinant of a particular HBV genotype is critical
for HBsAg detection sensitivity. Furthermore, it was demonstrated
that optimization for the amounts of monoclonal antibodies improved
the sensitivity of an HBsAg detection kit. These results indicate that
caution should be exercised when detecting HBsAgs of various

genotypes as well as mutant HBsAgs.
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