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Abstract

Lymphocytic choriomeningitis virus (LCMV) is a single-stranded RNA virus that belongs to the family

Arenaviridae. Rodents are the primary hosts for LCMV whereas humans are one of several secondary hosts. The

presence of LCMV is not permissible

in the materials used for seed lot system production with minimum

requirements during veterinary biological product manufacture in Japan. In the present study, we prepared

LCMV-positive slides for the detection of anti-LCMV antibodies and polyclonal rabbit anti-LCMV serum. We

ascertained their reliability for use by the veterinary products industry in Japan to detect LCMV in specific

materials. We also conducted a mouse antibody production test to detect LCMV in cell cultures using the serum and

the slides to evaluate their practicability. Both materials for LCMV detection were successfully produced in the

mouse antibody production test. These two materials will be distributed through the National Veterinary Assay

Laboratory as the first government standard products to be made available for LCMV detection.
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fTote BEOKRENS 1 EMBL., KEBT
TR ZIT > 72, I L 2K b g
% 4y B L, 56 °C 30 4y [l @ FE B (L AL B D #% |
02ml > H T AN A T Ty E L, WA
ok L CHRE L7z (Fig. 1A)

114, BEMBEBO LCMV A AHEE T
LCMV & o i M O e 78

o /ML ME s, Mz LCMV
iz A BEPR &K LCMV & O Bt M % il 78
T 5720 PR IR R I VIS LCMV & B
VeroE6 #fl fd @ K7 28 b 1F K& OVl e il fil ik 2 5K
Bb & L T, SDS-PAGE F, NV — R ¥ 7 1
T4 TN EAT o T, £ 72, LCMV 3E
J& Y VeroE6 Al fd o K & b IE M OV @b AF
WA Rt BB L TH W,
TnEnoRE LS RO sample buffer 2 N
2, 10CT22000HL, 10% KXY 727V
N7 IRFVTERKBHLEZ, vV AH
T wm oy T 4y S v iE . PDVF
membrane Iz 5 & L7z, AV 7 L it 01
% Tween20 5 %Skim milk /il PBS T 30 4y i {&
%, —WbuikE LT, ERLZZH LCMY T
XA EMFELEHLA4CT—FHFEL
7=, BULRIE 01 % Tween20 5 % Skim milk il

124

A%, TR R, KAELH

PBS ¢ 1:10000 iZ AR L 7=, Z Dk, &k
K12 0.1 % Tween20 5 % Skim milk /il PBS T
1:2000 (2 AR L 72 HRP ik v £ il v ¥
IgG ¥t f& ( Dako, EEH L., 2R
TI1EEMEE L, Y2 FiX Luminate™Forte
(Millipore Corporation, MA, USA) T "] #i{k L .
Image Quant™ LAS4000 mini ( GE Healthcare, Japan)
THRM L,

12.LCMVIi s AR 74 R 7 F &

121 LCMVHL AR A A 74 F 77 X DR
L)

LCMV & HH 2 7 4 K7 2 2 0 fF R
. WU =V HT 2 —7 4 V7 A7 A4 R
( AR BROWN CO.,LTD, Japan) # f \» 7=, Hotchin
5 @ # 45 (Hotchin & Sikora  1975) % & & 12,
LCMV % Ji& Y« X 7= Vero E6 #l f & LCMV 3k
Y Vero E6 fiflazB L %3 : 775 &
JWWRGLEMRBEBREZ., X744 77
A2 BWCEE L, SA4AKRKBEICEY LCMV
AAEARE, TEMCICEDEEL,. — 80
CCTH®E L7 (Fig 1B),

122. MEREBEIZC L DH LCMV 7 X R
B E & ORI O #HERR

ER L7 LCMV BBH A XA 7 A4 F 7 Z 212
% L. HL LCMV 7 ¥ X454 % i 2 H v T
HHEEIC LD REREBEZIT)>FHT, £0
BOs M 2 mi L, —Weiik & L TH
LCMV 7 H & 4 2 1 iF (A R A5 = 1:1000)
Z LCMV B H AT 4 R 77 21 AR v b

Denmark)

H7-0 20 u I F L. 37 °CT 1 EM IS
SH 7, PBSTEH 4. —IRBUIKE L T Alexa

Fluor488 donkey anti-rabbit IgG (Invitrogen,USA) %
MW T, #HOCBEME THE LT,

Iz T R sz R O e E IS KO R A
WL % O o PE Vg & PBS TR R L o7z AR
([>T, 51200 f5 £ TREB AR L 7= #% .

Ann. Rep. Natl. Vet. Assay Lab., No.50, 121-130 (2012)



U SERPENRAEBERRE 58 ¥ A L 2 B ERBUTH W 2 R 2 T A PR OS REG S E o 15 )

ERESCIKEEZIT o 7o, BEM R o 2
M o o 2w B Rt LS D 0 & 8k
L L THEL, #XNAEEICLD LCMY
B %0 % IS 2 v DB o A R S R
Rz,
2. MAP ¥
2189

BEAZ 2z LYy —HKAASroBALE
3 W, Mo BALBIc ~ 7 2 & 1 [ O M
EME B E, AL,
227w ha—yu

de Souza b D RABREZ B BT o 72 (de
Souza & Smith 1989) , JEYL#E L L T. 4 @
D~ U AL5PEICTEY D LCMV & G
VeroE6 iffl i 9 4 x10° f& o> i fu ¥ R i (v A
Jb A d L L C 1 x10° focus forming units) 0.5 ml
ZREEE LCHERENICERE L o, BEREIT
BSL 3 L XD EEE LA NICTH D
TAYL—%—NTEHE L, &M% RE
5UEIZiE, PBS # JEWEM I BEME L, &Y R¥
CIEBEE SN Ry a FARBRET
THEE Lo, W48 O R8BS %,
BRI T CARM 21T o7, Mg % oL 72
% . 56 C T 30 /[ ANIR L. SKAMHR RS %
T5Z2L T, UANMAERFEALL., FUAAM
WMEOEZDOIMmEE LI,

Bt O R GIZE D . LCMV fi ik 23 B R &
NTWVWDINEHRT DD, BEHKDR
Pt BRBE o 1 3 2 Vv T LCMV i R R
MATART T A% 122.L FAHEOITRIC
X0 ERAETNBE L, 2L, M
TH 1% 110 F 72 1% 1:40 TPBSIC X W AR L T
MWwiz, 7. 2 RHUAEICIE Alexa Fluor4ss
goat anti-mouse 1gG (Invitrogen,USA) %= H 7=,

BmE

BIMRAEW 45 50 & 121-130 (2012)

125

LABRHEM
11. $L LCMV ¥ ¥ ¥ % & M iF

AL 2 LCMV 7 A Bt 2 ER L. {E
L7l A B Dy &N K 62kDa Th 5 Z
EAEMER LT (Fig. 2A) ., Z O # x Prli
ZHMWTHER LY FHREMGIL., v
2B T ayT 4TI T, M
Z LCMV B 7= A H O N> KL KRB IZ S
L 7= (Fig. 2B) .

F 7. ARMEIEX LCMV &% Vero E6 i i
D ¥ FE I K OVHI R @l g i e OB O K9 62kDa
DN R ERRAICKIG L (Fig 3), &
PEXFRREEE &L LT8R E L2, LCMV 3 & 4
VeroE6 #ll fid @ K7 3% b IEF K& OV AL @b g ik &
. Kt Lo 7z, LCMV R+ % & A T
VN 2 R M B OV EE 2R BE IS K IVE 2 KOG
SELEICHL, BTICHFEET D5 LCMV
e BICHRENICRIGELEZ E B, Rk
L 7251 LCMV 7 # 40 & 1l 7§ 1Z LCMV % %F
BECHRHT 2 E2RLTWD,

12. LCMV L EBHERA AT 4 F7 T R

fERC L 72 LCMV ik A 7 4 K27 F
A& MW T, Bl LCMV 7 ¥ = g% i i
HHEBIC LD REREEIT > 2,
LCMV 7 & G 5% i 3% 13, [ E L 72 M o
9B @O LCMV & 4L il jg o A & ke B89 I RO
L. EREME L IRELErole, KRR
74 K7 7 AT LCMV & Ye fl i & FE & Ye
faix 3 : 7ToOHEGTIRAL TERL R,
GERAOERITIMBORAEAIC KL
T, 2RO 3HOMBMAEMEE R L
(Fig. 4A) ., PBS #fi ~ v A ML{§ Z i Hl L
A, TR TOMBEMAERMETH 5 - (Fig.
4B) . R W R AT oD S0 I VE (3 1:25600 7 R
F T, OMEREBEEORE M (Lotl) X,
1:12800 A R & T & H W < = 7=, WA


endoh-h
長方形


R 2 SN

R EORELEEZHA LSS, B, B
OB PR ESD ThH - 7o, 1:1000
~ 1:2000 O A R fF R T dH - 7=,
2.MAP ¥

LCMV Jgk Gx i i o> i i il i i B il <~ o %
O M I 5 LCMV $iL ik o A B % H8 O i
RYEIC K0 B Uje, A0l g ik e 7 R o
miHE% 1 : 10 CHMNLEEGE, MEL L
My X CTHENBEIN, 2MkF o
B M M AR 2k & v D B IR YE T oo [ R R M o
HEMN TE 7o 7= (Fig. 5A) , Mg % 1

QIR T 5 Z & T, &IEMLEEK
PR L. [ E L 7o Al R oo B e R e &
MR s S IcEN &, Kk~ v XM
HH O LCMV L2z T&E 5 2 L2 gn
- 72 (Fig. 5B) ., f2tEXtM#E CTH 5 PBS
B~y 2AMFICHETHRABRIT., T XTRME
EHE SN (Fig. 4B), Zh b OfERIC
IOMERLE LCMV Itk XA 7 14 R 7
FAF~ v AMEEH WS EG TYH BAFR
RIS 272 L, MAPIEIZ X 5~ 7 A ik
T oOH LCMV HLE 2 i T& 5 2 & 25 b2
SNz,

E=

¥W T e v b TEYZHRAN R I
i DORER (7 =2—X2)] &L T, LCMV
EmEA AT A4 REOH LCMV U H ¥ %
FEMmEEZERL, b AT A4 FEOIMmE
AL CTIT->7% MAP kIC LW LCMV %
BHT&EZ 2R LI, T 2bb, B
TEITBYET D07 F v — R
T LCMV B ER B 21T 5 6. B LR
Btz BALB/IC v 7 A JEHENEER L., 4 8%
DI IE Z H v T LCMV IZ 3t 3 2 ik EH o
FHE, SEERLEZRAEBREBRAA T4 K

[z D W

126

ESER AN

A%, TR R, KAELH

WM BERCRAETRAET S Z &N
TX 5, ZOK, i LCMV 7 ¥ X @& M iF
WM TE L T 5 ML BUIRE & R
RRICEMT 2280, RAEORYMEZ
BT ENnTEDL, 2o ORBRHAEM

2O W TIlE., LCMV & & 3B Vv A 4= #E
mETAHEZDIC, BIMERLBEFRICEW
TEHATAHZEEL., TOEX2ED TW

% . LCMV Ha H 12 BY 9 2 £ % dh o Bl AR 13
TEHEBEEL TR TTH 5,

AT A4 ik, LCMV J&& Y& i i & FE Jgk e A
oz —EoOEE TRS L ZMEERBRKZ A
Ny FLTWD 72, B, B E»R

K5 & %5 (Hotchin & Sikora 1975) . 4t )¢
ViR o MBEMN & LT, BMRIG & FEFR

7 IS DR N L W LTh D,
ZOR. BEMEOE A Z S RGO
PeFE b bk 5 L TERTEDIARRT
A R, Bl AAELEL LR WVETHE
nTws,

=R L B A EHIC B 1T D LCMV O f
. 2RICHFETLIREAM B O 22 ITb
PTNICHELETH LCMV 7 A LV 2 T 5
ZEBRROOLEND, ZTOX D hkBREIC
DT MAP k& 1T o 7245 & *:ﬁ@
TOREAMBITK T DN RIS E L
W, ELE I W@%¢®wa X
LT TN THLZ ENBEEIND,
FEFE . LCMV & Yy i i @il i 75 2 3XORHIZ MAP
ExaiTo %6 BaRAeER (10 f5 4 R)
O I3 TH P IE 21T o 125 A T IESE
Bym SN m < HENRECTH D,

Mg % i 1E 5 3% (4015 ) AR L Tty
A ATH L T OMIERFEM A A REIC A B,

ER L 725t LCMV U 3 F 4 E gL, &
T TH Y HAERREE D DMK T LT

Ann. Rep. Natl. Vet. Assay Lab., No.50, 121-130 (2012)



U SERPENRAEBERRE 58 ¥ A L 2 B ERBUTH W 2 R 2 T A PR OS REG S E o 15 )

Wg s o T BBRIC W B BRI 1. 1000~2000
BEARRLCHEAT S Z & T+ ok EENE
Lo,

ISR E M B 2y B o LCMV ) H IS
BW TR bEEEO®WKRAEEIT MAP &
Td % (de Souza & Smith 1989) , A & T1E
BML-RABREMERBRIEICLD ., MAP I
X% LCMV & ER B 21T 9 2 &L BN T
5. MAP IE728 LCMV fr ik & L CER -
ETHDH T, LCMV ~ D B O & ik
N, Fl, FREZHWERRTH D7
B WES O FEBREYHIE O WK LT
LZMEH AL TS, BAIE. LCMV & &%
PEA R BE 2 WV 2 MR R 2R U A L R B R
WA A A DY EE R EH
B o LCMV % & & I B3 2 R R
FBRELTWD, ZoFEIF, SEMERL
AR R > TAT R Dm0, R, KR
PRI NIE, AL —X(ZEHWEH Db
MONRBRE~BITTEDEHFEIND,

51 A XA

1. Bhatt, P. N., Jacoby, R. O. & Barthold, S. W. (1986)
Contamination of transplantable murine tumors with
lymphocytic choriomeningitis virus. Laboratory

animal science 36: 136-139.

2. Chastel, C. (1975) Viral contamination in
laboratories and hospital units. Pathologie-biologie

23: 151-159.

3. de Souza, M. & Smith, A. L. (1989) Comparison of
isolation in cell culture with conventional and
modified mouse antibody production tests for

detection of murine viruses. Journal of clinical

BHIKMRAER 55 50 B 121-130 (2012)

127

microbiology 27: 185-187.

. Hotchin, J. (1971) The contamination of laboratory

animals with lymphocytic choriomeningitis virus.

The American journal of pathology 64: 747-769.

. Hotchin, J. & Sikora, E. (1975) Laboratory diagnosis

of lymphocytic choriomeningitis Bulletin of the

World Health Organization 52: 555-559.

. Matsuura, Y., Possee, R. D. & Bishop, D. H. (1986)

Expression of the S-coded genes of lymphocytic
choriomeningitis arenavirus using a baculovirus
vector. The Journal of general virology 67 :

1515-1529.

. Matsuura, Y., Possee, R. D., Overton, H. A. &

Bishop, D. H. (1987) Baculovirus expression
vectors: the requirements for high level expression of
proteins, including glycoproteins. The Journal of

general virology 68 : 1233-1250.

. Oldstone, M. B. & Dixon, F. J. (1968) Direct

immunofluorescent tissue culture assay for
lymphocytic choriomeningitis virus. Journal of

immunology 100: 1135-1138.

. Takimoto, K., Taharaguchi, M., Morikawa, S., Ike, F.

& Yamada, Y. K. (2008) Detection of the antibody
to lymphocytic choriomeningitis virus in sera of
laboratory rodents infected with viruses of laboratory
and newly isolated strains by ELISA using purified
recombinant nucleoprotein. Experimental animals /
Japanese Association for Laboratory Animal Science

57: 357-365.



MR 2, W, BaMF. A%, TR, KA6LF

A. Anti-LCMV B. LCMV-positive slide
Rabbit serum

Figure 1. Standard products for testing the absence of LCMV. A: Rabbit anti-LCMV serum was dispensed into 0.2
ml vials and freeze-dried. B: An LCMV-positive slide used for the detection of anti-LCMV antibodies.

A Marker LCMV-NP B

kDa
7y

50— ant 50 —"

37 —

20 —=

Figure 2. SDS-PAGE and western blot analysis of purified recombinant proteins. A: In the marker lane, the
molecular weights of the marker proteins are indicated beside each marker; 7 p g of purified LCMV-NP antigen
was applied to the LCMV-NP lane. A protein band of the LCMV-NP antigen, which weighed approximately 62
kDa, was detected by SDS-PAGE (A) and western blot (B) analysis.
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A LcMVinfected LCMV non-infected
Supernatant Cell lysate Cell lysate Supernatant

B LCMV infected LCMV non-infected

Supernatant Cell lysate Cell lysate Supernatant

50_——-

Figure 3. SDS-PAGE (A) and western blot (B) analysis using rabbit anti-LCMV serum. The serum detected an
approximately 62 kDa band in LCMV-positive samples, i.e., the LCMV-NP antigen (B).
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A Positive case B Negative case
Anti-LCMV Rabbit serum  LCMV non-infected mouse serum

Figure 4. Immunofluorescent staining analysis using LCMV-positive slides. A shows the results of the test using
rabbit anti-LCMV serum. B shows the results of the test using negative serum. Approximately 30% of cells were

stained positively on the LCMV-positive slide if the test serum contained anti-LCMV antibodies (A).

A LCMV infected mouse serum B LCMYV infected mouse serum
final dilution 1:10 final dilution 1:40

Figure 5. Immunofluorescent staining analysis of serum from the mouse antibody production test. A: The
fluorescence in the background was too high to distinguish positive or negative results when the serum was diluted

1:10. B, The background fluorescence was reduced and positive results were easy to discern when the serum was

diluted 1:40.
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