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Wre] HARTIE, I I < 0 45 T B ORI~ D & b 2SIV R £ L Z B19 (B19V) DR A ZBi LT 5729,
AL2 38R 2 502 %€ (chemiluminescence enzyme immunoassay : CLEIA) 12X % BIOVHIE A 7 ) —= ¥ 7k
T2FEmLTWA. I, BIOV I 3HOBETAEICGE SN0, KERGBESRDR (FDA) X, A5 135
HMETEPOMAEL LT, T XTCOBETRIRBTRELRBEMIERELEATL L O58E L. LrL, KIT
AT LT3 Bl19V O#IR TR, CLEIA 28 B19V OB R T R TE BT IEIAWTH 5. [5 & k]
BEH % &% L7z B19V L =/Y—H )b real-time PCR # (U-PCR #) B X O° CLEIA #C, 3fH» B19V #x TR %
EHH WHO S A Vv ElE L, TNENORBRELZFHIL /2. 72, #3313 EM oJbdENRRILE 5 Sl Sz
B19V Btk 96 Bl % T, U-PCREIC X 2B X O (5 T8 %2 34 L7z, [kf&] U-PCR #3& & OF CLEIA
FEOWTNOHETDH, 3HEO B19V BSMIBWHETH o 72. U-PCR FEDOMTIEEIZ TR, 2 B X O3Bk LT,
FNFN136, 94 B L U 146IU/ml YL ETH 72, 72 CLEIA FOBMHEE VT NOBETEHIZOWTHH 6.3
logIU/mI LLE &HEM X7z, BIOV Btk 96 B4 UPCR #:Clhitk L 2 1), EETANITRT1IHTH - 7.
[iEiw] CLEIA #:13 3D BIOV §RCEMRHTEETH 72, TAME IBEMICENTHRIB SN2 BI9VId1

WZFTH o7,

F-U—RIE VAT AV BL9, #EEFR, (LFFERE R RENER, CLEIA i, real-time PCR %

iEL&IC

v FoLRT AV X B19 (B19V) &, /MNRIZBIFS
EYMABEDIEH Y 4 VA TH D, F7-iImEE s
HTORFERBER I TOMRIBAIESE, £8:% BRAE
WREBTAHZ LD LS NTWS.BI9V O F 4 g
V— MIREERGTDH 5H%, BIOV BHHE TIE T A VA
MIEE BT 5720, BRI X o CHL I e A% 5
B EORHT B19V ANRAT B W REEA S 5. £ 72 BI9V
X/ v oRa—77 4 VA TR A AT LU 2 3HE
P2 R 9720, SEEFHISICKREICRAT S LB
RSN ETH Y, BGI R 7 &b, HAER
T2tk (HAR) Tl 1997 4F12 receptor-mediated hemag-
glutination assay (RHA #:) 12X % BI9V A2 1) —=~
FaREALYY, TS XY, B I R o5 E R L
D BV BARIZKIFIZHA L2V, 20, Wk
T E A E R 7 — VI ORA B19V DNA &%
4loglU/ml DT &3 2388 870, 22 ¢, Fk 4
FEL L et e LFHT, EICEERE R BI9V HUR X 7

J— =V ZHAeRBIRA Y A5 A CL4800 ({b2A78 LR
FRPENEEE, chemiluminescent enzyme immunoas-
say, CLEIA )% B%EL72". 2008 4% & ) & E i
% —7T, Z® CLEIA #I12 X % BI9VHUR A 7 1) —
SV TPEASNT NS,

—7J5, 2005 4E121X B19V o #E{zTEZ, chFTo
FERCH S 1B, Fic 2 BB L3 BIASHE
Eh, 3HEICHHEINLY. Z iy FDA 1 2009
AET7 A FFEOFREHITIN A, LA 45 k) S AR
@ BI9V Mef ke & L C, 3T X TO BI9V @Iz T
T AR H W] R A% ERBAIEARAE (nucleic acid amplification
test : NAT) #E AT 5 X 58y U727, 4B EOR L4
T =D BIOV BARZ A SE LA L LT, K
TIENAT 2Ei L TW57:0TH 5. 72, BETR
SN TWw5 BI9V NAT REOHIZIE, BI19V @ 2B
X3 BOBIMIRERIFRMEICHELND 2 5 O bR
ENTVBEY., 20X BRRTT, FAPMEHLT
VW 5 real-time PCR #:38 £ O CLEIA 7%, 3H$H 3 X
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TO B9V ORMIARE% J7: T 5 DB D ORI F
irbhTwiwn, 72, 2hE THAROBILE M
&7z BI9V 28 LWalfa RN A U723k b 2
W, Lo T, Theofffesir) 2 ek, H
KOBIOV A2 ) ==V FORYEZRIEL, SHD
B19V EGR5IEX R 2 U5 72 OO TEETH 5.

MEBLUVHE

1. WHO B19V /N )V

B19V = Y—% ) real-time PCR #: (U-PCR &) ®
S, K=V - =—)V) v IFZERT O Dr. Sally Bay-
lis & 9 fit5. X172 WHO B19V 784 )b (NIBSC code :
09/110) %M L7, ThEHKT 5 3FEHED SRV
Member1 (M1), Member2 (M2) £ X Uf Member
3 (M3) OFEEFIIEHK~ 18, 2B XU 3a BRI
ILTED, %7320 ® B19V DNA #13 598, 594
B X U597 loglU/m!l T&H - 72. —J5, CLEIA %5
flid 27D ZFDEEDNS, V7 { &b Bl9V DNA
=K 6 logolU/ml % 2 5 RN WETH 57207,
Z®» WHO B19V 734 )V Tl CLEIA #EOFHliIZ TE %
W, ZFZ T, Z2® WHO B19V 78 )V & il — A K D,
L DIBEOEWV BIOV 23R 0 (M1S, M2S B X U8 M3S)
PRt Stz 2 D33 LD B19V DNA #1137
WOEEFIZID, %828, 882 B & UF 848 loglU/ml
LRI,

2. U-PCREDEETE

U-PCR ZEIZHWZ 7 I 4 ~— - 7u— 713 Koppel-
man 5OFFEVICHE L TRE L. 7914 7 —I, sense
primer : EVF (5-AATGCAGATGCCCTCCAC-3) &
antisense primer : EVR (5'-GGACCAGTTCAGGAG
AATCAT-3) # H\72. TagMan 70— 7%, ¥%EERE
R (Tm) 2K EE, FEELFHO L7201
L T\ 7z locked nucleic acid (LNA) ©ftb h 12, Mi-
nor Groove Binder (MGB) # & A L, E5lit 5 (FAM)-
AACCCCGCGCTCTAGTAC-(MGB)3 & L 7-.

EBE oL, QIAamp MinElute Virus Spin(Qiagen
) % TRk 200l 0 5 R 2200 T 4 VAR
Al L, BEWERR I BB 1EZ @ 20u] (A 182ul
ML) #Hwz gk 754 <— - 7a—=7+%v b
& H4IE 3 3 (2xFastStart Universal Probe Master
(Rox), Roche Biochemicals #t) 3 X 0¥ AB7500 (Ap-
plied Biosystems #1) #f#H L, 50C/2min, 95C/10
min Of%, 95C/15sec, 56T /15sec, 72C/1min % 50
A 7V THER UFFREDEE B L7z REOR - B19V
28ROV (M1S, M2S B X " M3S) @ %E = (&, BI9V
HEEER S+ » b (Roche Biochemicals 1) 12X 0 &5
2 Ll L7z B19V DNA Ftktsdk (89 12 logilU/ml)
D10 AR E ERHAY v ¥ —FELT, 20
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WMo h & w2 A L7z,

3. U-PCREICE 2% B19V BIFRIOKREREATE

WHO B19V 734V (M1, M2 B X ¥ M3) % 5%BSA
% PBS % fl\vC B19V DNA &% 1.5, 1.0, 05, 0.0 logi
IU/ml &7 % X ) IHPGEHEL, L7542V LT U-
PCR 12 & % B19V DNA #llE (N=24) % 5L 7=
Mot (MR A3 95% & 72 B iREE) 13, £ S A
VOB F (24 ) (BT E % - 22
S57uty MpiiEE TR L.

4. CLEIA &K % B9V B FEIOKRE

REEDE W BIOV 78400 (MLS, M2S B X Y M3S) %
5% BSA & PBS T 10 f5BREAR L, 3 EE (M1S © 7.28,
6.28 B X 18528 logillU/mI, M2S : 7.82,6.82 3 L 1¥5.82
loglU/ml B8 X O° M3S : 748, 648 3 & U8 548 logilU/
ml) DFPUSAN Z AL 72, £ SRV % CLEIA T
JEUEL, FHEEHEILL7.

5. dLEBERBINE O B1ov B FRAE

e E BRI (S B W T, 1996 4F 4 H A & 2009 4F
3 HETo I34EMICEt ¥ ¥ —0 B19V HiEA 7 1) —
=7 (RHA ¥, CLEIA ) THli 27z B19V ik
Bk 9 5, BRI A MEIS MEAEZ (2 hl L 72 96 61 (P1~
P96) 122\, Hizko U-PCR #:% H\T B19V DNA
MHZRERR L7z RICBIOV 7/ LA OWEHIETH 5
NS1-VPlu junction #4-®#) 700 iz ¥ —47'» v & L
T, BT T RCoO#EETRICHHE L 722 =
N—H N T I~y Ve THFA L7 754
~ — & sense primer : PNV1u-F (5-GGACCAGTTC
AGGAGAATCAT-3) & antisense primer : PNV1u-R
(5-GAAGACTTACACAAGCCTGG-3) ##%€ L 72. B19V
R P K I A Ak 96 1 % Rifak 0 J5 3 Tl L, TaKaRa
Ex Taq" HS(% 41 /34 4 41) # FHwC, 98C/10sec,
55T /30sec, 72°C /1min % 40 ¥4 2 )V C PCR %%/ L
7=, B4 WE B ¥ 1% BigDye® Terminator v3.1 Cycle Se-
quencing Kit 8 & O ABI 3700 Genetic Analyzer (Ap-
plied Biosystems #t) % F\ CHEFHEH % Peg L 7=,
KICKRIETHOTA 24 7 THDH Autk 1H),
A6 KR (2T) B LU VI#R(3a ), DIL1 & (3b HY)™»~
L & BHIZCLUSTAL W IZ & 0 &5 T f# AT % 17\,
Neighbor-joining method 2 & % 452 2 /E L,
R TFRZ JuE L7,

B =
1. U-PCREICE (T B%& B1ov B FRIDBERBE
FAELL 724 WHO B19V /34 )V @ B19V DNA %, U-
PCR #:C 24 Hill%€ L 72 (Table 1). F#EfzTHIcoW
T, 7uby MMIC L D EH SR, 1
A 13610/ ml, 2FAY94IU/ml, B X U3 EIHT 146
IU/ml YLETH 572, L72H > T, UPCR X, X
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Table 1 Detection limits of universal real-time PCR for
each genotype of human parvovirus B19 by probit

analysis
B19V DNA load WHO B19V genotype panel
logio IU/ml M1 M2 M3
(IU/m1) (genotype 1) | (genotype 2) | (genotype 3a)
1.5 (31.6) 24/24%* 24/24 24/24
1 (10.0) 21/24 23/24 21/24
05 (32) 18/24 17/24 16/24
0 (1.0) 7/24 8/24 6/24
95% detection limit 136 94 14.6
(IU/ml)

*number of positives/number of tests

3 members of the WHO BI9V genotype panel (NIBSC code:
09/110) were diluted at 0, 0.5, 1, 1.5 logio IU/ml and subjected to
universal real-time PCR.

TOBREFRNZOVWTHRINTTEETH Y, S HIIKEIR
THRIECOREICKE ZEZBED LN h o 7.

2. CLEIAEICH T2 B19V B FEROKEH

REE DB BI9V 7300V (MIS, M2S 8 X U° M3S) %
TG L 724734 VD B19V DNA #1283 % CLEIA
EME (3 FRE O FIME) % Fig LIR L7z, f&#
fZF-ENZ DT CLEIA 0 E B19V DNA & & O
B % W7z G, BIER IS X 0 ABEHE AR S
720 F2, 1R 2AIBXO3EIOMEIZEVESNT
EAERE, (ZT—EOFENIPOE L Tz, L7
35T, CLEIA BT A2 KAV OMHKEB IO
FRRPICKEREZIED SN o7z T2, £l
EARAS CLEIA 0% v + 4 7 (10COL) L ET
% B19V DNA &2 5, € OMHEE 134 6.3 logilU/ml
PDEEiwshiz (Fig 1).

3. duimEAREIEC & 3 Blov BEFE S

At i P ER I A S o B19V Btk 96 1 (P1~P96) %,
U-PCR 12 X 0 JlI5E L 72. Z DFEHE, 96 Bl4x125 B19V
DNA BEHETH 7. £72, 2T 5 96 BlIZOWT, B19V
477 5@ NSI1-VP1u SIS OB IERS] (§ 700 #%k) 12
¢ Neighbor-joining method (2 & % 43T RHAHFMT
TR SN2 RHH & Fig 2 (R L7z, AT O E, 96
BIONAINVDOBRTRIETRTIET, 2BBLU3
MigwiIn b s o7 L7225> T, 1996
EN D 2009 £ 13 ER T, dbiEENOBILE B
WTIHOARPHTL T EZbNZ F-220
RS, 1 HOZHRIZE HITKEL 3207 V=T
(F77Vv—FA, BBXOC) 248 sh, RiLA
(FE)REBTHE, ¥ T V=T ADLB, £512C
NDOTATHRDZE EITRIZ S Nz

z =5
FBLIZ A E N2 BIOV AT RO B, 2 ANZ T2
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Fig. 1 Correlation of CLEIA value (C.OI) for human
parvovirus B19 antigen and human parvovirus B19 DNA
load in genotype panels
MIS, M2S and M3S are source materials of the WHO
B19V genotype panels (NIBSC code: 09/110), M1, M2 and
M3 (Tablel), respectively. BI9V DNA load of each panel
was determined by universal real-time PCR using B19V
DNA standards. Samples with a CLEIA value (C.O.I) of
> or=10 are determined to be positive for B19V
antigen.

B Lo —ay eI, SR EHRORE
J8 R ETEALAR 2 SR S 7z, Bk oEFMA T,
PAAIT ERIC T — 1 v X UM ERGER L Tz
B, FOBRFEMOBEHEE & BRI 1AL 5T
RboEHEEINTVEY. =K 3BOYTH 4 7T
H5H3aMIET 7 B DOH—F THATL TV LT,
RIETIRESETORIBENTwBEY, F72, 91
DDHTIATTHAIBMIITIVN, 79V, 4
FYRAEFETHHEINTED, HEFRLICEFOWNDY &
HAETVWEY, LI L, ThSERTRICBIT %N
HEFIIAHTH Y. 4, @ 13 EMOILiEED
HRIMA AR SR S 7z B19V @z T80 1 B3¢
Hotz. FlFkA LA TH B FLIET O RKEFEE O
L IOARY 74 THRIFGEICE S &, ik 28 AR R4
B BN BEARD 5 104 B0 B19V DNA Btk BiAsH
HMENZZH, IR 1 BTH- 1 HESN TN AEY,
S 51T, 1 BRATHRAS 1980 4R & 1990 4EAUERA
2ERESEIALTENY, 20 biEEE, F1soM
HTOHFTI7N—T ANEBNOEEOHE —FL
TWz, RS OFENS, #E 10 EMD EOENIC
B 5 B9V OFATIZ 1 RN X B S D720, FOEER
PRIFEBL TWB I EAVRE I N, mRil s 7z
BTN —F COFAIZOVT LI EHFXFHLTY
CUEND 5.

F 4 1 Koppelman & O3 L 72 0lE R & — g
LT, §XTOBIIYV #EnT-EH MM 8 % U-PCR
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Fig. 2 Phylogenetic tree (Neighbor-joining method) of human parvovirus B19 among blood donors in Hokkaido (Apr. 1996-

Mar. 2009)

Genotype 1 is represented by the prototype strain Au (DDBJ/EMBL/GenBank Accession Number: M13178). Genotype 2
is represented by the prototype strain A6 (AY064475). Genotype 3 is represented by two prototype strains, V9 and D91.1
(AX003421 and AY083234, respectively). Bootstrap values of >70% are indicated for the major nodes as a percentage of
the data obtained from 1,000 resamplings. All 96 isolates (P1-P96) from blood donors in Hokkaido were segregated into

genotype 1.
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HEEE L7, Koppelman 50O#HiE T, 1 MBI
2 BIOBARIZ DO W T DARDMRETH - 7278, 40, [
DTFAR—-Ta—T+ty NCTCIRDOYT ¥ 47T
H53aMEELITRTOMBRTRELBIBTEL I LA
RS 7z, —75, B9V BB FREUIE S IIMRE L 720k
DM, RIENXMNFATIROY 754 7 TH5B1b
RIS 7z, 2o 1b B & fijk U7z 3b B2 oo Bgh:
BADOAFIIHETH D, B TZ OIS % MR
THZEETELRDo7. L2L, DNATF—F NV 7
(http://www.ddbj.nig.ac.jp/index-j.html) {2 BFHE N T
W5 1b #lB X 08 3b B HAHNIE, SEEH L7
FTAR— - TU—T ORI EZEII—HLTWEDT,
FNSOmMIETREE £z 55, B, UPCRET
HHLTWASILNARMGBD L )% TmHHKT ST
O — 7R EOE WL D20, HOESToRE
MU EETH B HE, BHOHIZ 1 EETHOA—E2H
B EBEIREMMTT LI EPMONTVSEY. L
72T, Tu—7 O E & 72 E MO R#EAL
5 HOBETH 5.

FDA I35 mEANC & % BIOV E4ephlxig e L
T, WE TR o B19V NAT s B o @ fx 71
OB TESL Z &, BT —viidEd o B19V DNA
RARI 41oglU/ml 22 &) %217 727,
BUE, BRTIE I o 05 ZEFT 572012, W
JERHILEE N $ 5 BI9V NAT A 27 ) — = ¥ g X
nood %A, WMH M D BI9V A 2 ) —= > 71347
bhTwiwy, —7, HRE, SmEEHILEE 7 — v~
@ BIOV B ARZ S L, [FIKEZHImH Mm% 4 L 72
B19V O &) A 7 2K S ¥ % HIYT, $-XCToORKIML
MR L CBIOVIURA 7 ) == 7% FEfi L T\ 5.
RIZ FDA O o 3 # % G723 729 121%, CLEIA
B B1OV 3 RCO#(E T 2 i e Mt e o4
Ewy Zkl, BIEOMMIEE T, 5w ERHLEE 7 —
VO B19V BAR% 4logelU/mlI LFIZHIZ S s H
L) T L RFHIIT B UEDH 5. BI9V OF B n T
MIZBIT 5 DNA LNV TOZEIEZR 10~15% & Ehih
TWAA, in vitro TOMNEEGE:, p6 70 E— % —1F
%, B & OCMEANZEERONEIZIZIZFESET, miEE
ELTRIMEETH D EHMFENTWBY, CLEIA
P2 L% BI9V A2 ) —= ¥ ZIIHUESURR S 2 FIH L
TeBUERIE R TH O, A T B1OV DK #{n 7RI T
@ CLETA R BIT B HINREICK & RN o722
Lk, BNLMEE S 2 5. CLEIA 13 B19V 048
fZTFFNZOWT, 7% & 1K 6.31loglU/ml Bl o
ANWVARTMHBTE S Z LD RSN

—7J7, 7= ViAo B19V DNA (B A& 4 loglU/
ml ZHBZRW72DIE, DRk sPHE L2 L 91
10000 3y Z %2 T — Vg5 ERE LB 1Ny 7d
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720 DIRATRE 6~7 loglU/ml LTI 508 H 57,
A 72 WHO B19V 7842 Vid, Wi b B19V Hifk
Rtk D E5iEE B19V DNA Btk M 2 Ff L 7247225,
BETEIZ 20 57, CLEIA O EE X DNA &8
#16.3logolU/ml L ETH o7z, LA L, 5150 B19V
FATHNC BT 2 BRI o= B19V HUAIAF Mt
DFfE%R# 25 L, CLEIA B0 W 70 2 HIKEL S E £
ns.

W72 13 4F B o dbifE N OIS [T S 7z BI9V
DOBETINZIIBOATH -7 L L, BIOV O &G
PR IIRIKIERD TR TH B 2 05, FRmIC 2 A
BILO3IBHIMARISEL LTRALTL 2D
THEZoN5. L7zA3-> T, 50 CLEIA HIZBWT,
B19V O3 RXCO#fn TR 2 JF R TR S 7z
BHFRIIKE W, 4%, UPCR EDOHHEE X O CLEIA
BDOHE % B FREEACANDRE DT SR ELETH 5.
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GENOTYPIC SPECIFICITY OF CHEMILUMINESCENT ENZYME IMMUNOASSAY
SCREENING FOR HUMAN PARVOVIRUS B19 ANTIGEN IN BLOOD DONORS

Hidekatsu Sakata", Keiji Matsubayashi", Hiromi Takeda", Shinichi Kishimoto", Hiromi Ihara",
Shinichiro Sato", Toshiaki Kato", Kenji Tadokoro” and Hisami Ikeda"
"Japanese Red Cross Hokkaido Blood Center

?Japanese Red Cross Society, Blood Service Headquarters

Abstract:

Background: To prevent the risk of human parvovirus B19 (B19V) transmission through contaminated blood prod-
ucts, the Japanese Red Cross Blood Center has introduced B19V antigen screening by chemiluminescent enzyme im-
munoassay (CLEIA). Recently, B19V has been classified into three genotypes, 1, 2 and 3. According to the FDA guide-
line, BI9V NAT for all plasma-derived products should detect all known genotypes of the virus. However, no survey
for B19V genotyping or the possibility of detection of all genotypes by serology has been reported in Japan.
Methods: WHO panels including all genotypes of B19V were tested by universal real-time PCR (U-PCR) with some
modifications and CLEIA to determine the sensitivity of each method. A total of 96 B19V DNA-positive donor sam-
ples obtained in Hokkaido during the past 13 years were assayed by U-PCR and phylogenetically analyzed by PCR
direct sequencing.

Results: All genotypes of B19V were confirmed to be detected by U-PCR and CLEIA. The detection limits of U-PCR
for genotypes 1, 2 and 3 were 13.6, 9.4 and 14.6 IU/mI, respectively. The sensitivity of CLEIA was inferred to be ap-
proximately 6.3 log, IU/mI. All 96 isolates from blood donors were detected by U-PCR and segregated into genotype 1.
Conclusion: All genotypes of B19V were detectable by CLEIA. B19V genotype 1 was the only strain circulating in
Hokkaido during the past 13 years.
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