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Table 1. IFA titers of sera from 2 patients whom A. phagocytophilum p44 genes was detected from their
blood in Kochi Prefecture

Onset of Antigen
Patient illness A Phagocytophilum - A. phagocytophilum - R. japoniqa - 0. tsutsugamushi -
(day) infected THP-1 cells infected HL60 cells _infected L929 cells _infected L929 cells
IgM IgG IgM gG - IgM IgG IgM IgG
K12 4 40 40 <20 <20 <20 <20 <20 <20
11 160 80 <20 <20 <20 320 <20 <20
K18 3 80 <20 <20 <20 <20 <20 <20 <20

19 320 80 <20 <20 <20 <20 <20 <20




bosiive K12 (IgM) K18 (IgM)
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Negative K12 (lgG) K18 (lgG)
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100
I5
50
37
25

Fig. 1. Detection of 4. phagocytophilum proteins by western blot analysis using sera from 2
patients in Kochi Prefecture. rP: recombinant P44-1 protein, In: 4. phagocytophilum-infected
THP-1 cells, Un: uninfected THP-1 cells. Primary sera used in this study were 500-fold diluted.
Positive serum was prepared in rabbit by immunization with recombinant P44-1 protein. Patient
serum with fever, but not human anaplasmosis, was used as a negative control.
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Table 2. IFA titers of sera from 4 out of 9 patients with unknown fever in
Shizuoka Prefecture

. Onset of .Antig_en
Patient iliness (day) A. phagocytophilum -infected THP-1 cells
igM - G
2 40 40
1 6 40 40
________ 23 ______ <20 ________8 ____.
E T 160 _ _ _____ <20 _ __.
3 4 <20 ?* 40
_______ 15 _ __ <207 __ _80_____
4 14 40 160

* Specific antigens were detected in western blot analysis in Fig. 2.
The IFA test will be done again in near future for the confirmation.

Fig. 2. IFA image of a positive serum from a human patient with
unknown fever in Shizuoka Prefecture using 4. phagocytophilum-

infected THP-1 cells as an antigen
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IgM

Positive Patient 1

Patient 1 Patient1 Patient 2
serum Day 3 Day 6 Day 23 Day 31
tP In UnrP In Un P In Un P In Un rP In Un
100
75
P44
¥ 2 i ¥ 50
- i i
’ ¥ ] & ¥ 37
1 25
_ IgG
Negative Pafient 1 Patient 1 Patient 1 Patient 2
serum  pay 3 Day 6 Day 23 Day 31
P InUn P InUn P In Un P In Un rP In Un-
! 100
= R — - 75
P44 50
Y —8F ey
- 37
e 25
IgM
Positive  Patient 3 Patient 3 Patient 4
serum Day 4 Day 12 Day 14
P In Un rP In Un P In Un rP In Un
100
b 75
P44
f ¥ e K. 50
rP
t ¥ ¥ ¥ 37
25
ol
1gG
Negative "Patient3  Patient3  Patient 4
serum Day 4 Day 12 Day 14
P In Un rPMiInUn rPM In Un P In Un
i s < S
| g s 4 100
iR fea g {
[4e ‘!!“' 75
& P}4 : 50
~ - | ‘ o
rP44 .
, ; = ¥ 37
o o -
ey 25

Fig. 3. Detection of 4. phagocytophilum proteins by western blot analysis using sera from 4
patients in Shizuoka Prefecture. rP: recombinant P44-1 protein, In: 4. phagocytophilum-infected
THP-1 cells, Un: uninfected THP-1 cells. Primary sera used in this study were 500-fold diluted.
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Table 3. Comparison of similarities of P44 homologous proteins
expressed in HL60, THP-1, and a recombinant clone

—
Protein or transcript Similarity (%)

P44-1  P44-18E  P44-47 P44-60

P44-1 (recombinant

59.4 55.6 54.2
clone)
P44-18E (HL60) 63.0 63.0
P44-47 (THP-1) 69.7

P44-60 (THP-1)
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C57BL/6 - N=IN DI
(Rt 23 BRI THET) HEKRR. FrREit *
C57BL/6 (R 24 2 8PS CHET) BEZBRRE. FrEE +
Kuroki C57BL/6 - B ZEkRE +/- — -
Kawasaki C57BL/6 - BIER 2 E+/- 4= + =
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Kwang Sik Kim (School of Medicine, John Hopkins University)
Yasuko Rikihisa (The Ohio State University)
RIGIT, HNET (FRERIIRSE)

=]

WA TIHEINETIE, =M EREEANEEREL-5E,

BEREIEEL LTV

TEBREINTWDS. T ERE(CIE Borrelia & Anaplasma, 721X Borrelia & /S~ 7 H
WBWTARHIATWS. —F, ERIZBWT, ZASKRREOEEREICKIT 5 ERE LIS
WT, ZOFME A=A LZONWTIEHELHLNZEN TR, FITEAMETIIZ NG
TR D BRSO BIELIC OWTERE LV TCRAT A Z L2 B L T35, AEE,
BRE DT A LFFEED D AEES NIZERIZ DT, Anaplasma phagocytophilum = X % & =R D
HDOv M)y AR FnraT 7 —EEAROHEBIERIZ OV TN,

A BHY

JERYRAE TR FE R AT 1 X B F SRR YSAE 1T 50
RENEETN VB, Z0H boK¥EET
RPN R TH D, SBICF =2
NTDEBIZNA N, 7V I 7 -3 THMmEA
REVHEBIEX ST 13EETHY, ARE
A LEERMESTRRENATHNS. 205
b, R~ & = SR E I X 2R GE
RSP CTEELRBEE Lo TND.
KETIE, vF=HMEERYEL LTI A
LI, BEIOTFHFT IR~ « =— U 7 &
EREBERSN TS, T4 LFRBERERK
VAR 2 FAUEEHEES N, F2—Eico
WCHT 77T X B & O EERED 5
HENnD., 20X REFEREFICS VT
54 AFEROBRELARSATYD
(Nadelman et al. 1997) . ERJH TiX, & =

YRR T ANA L TA DD R ERE R~ X
SEESMRIME L LTHMLN TN DR, 41
AU AT, dBKRFEE, T4 LAV T &
T 7T A~fERREE O BERERENHRE S
7= (Krause et al. 2002).

BAEIZBWTIE, BYEECTHRESNS
RIEBDRN, T4 L, BRI BEL,
PIEOB R DIFICERERREB L SN TEZ,
THZIAT, BF, 74 MR~ & =
T D Ixodes persulcatus 7> b AL, BRMCIA
KRHEND Anaplasma BHE, L OREE
B#EY v F T Th D Rickettsia helvetica 13 K.
H STV % Z & (Ohashi et al. 2005, Fournier
etal. 2002), AT D LV Anaplasma BHIE b
B &5 Z & (Kawahara etal. 2006.), £72K
& &1, WEH T Rickettsia & Anaplasma ¥
X O dnaplasma & Borrelia O BEALRYLERF) )3
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IIALBEEEE Y 7 v F 7 O EBIRYE B BEL L
TV D AR RD TE .

Z ZCARFE T, WA CITERRGE,
FREEOEREIMEFET L7 TSI AR
U7 OfAEDLEFICBWNT, ALY TENSS
Btk 2 VT E S, RRRICEIE(LA S 2 5 0
BEDE invitro THHRDHZ L EBHYE LTHFSR
E{ToTC.

B. ik
1) A L7z Borrelia %
AHFFENAE LT Borrelia #RIZEN B H3k
Borrelia garinii J-16 #%, 7 A U 7 BEBEHEH 2k
@ Borrelia burgdorferi297 £ CTH 5. ENBE
pkERE TR L (BIERKRT) Lo
B %%F7=. B. burgdorferi 297 MRITHEIR B3
L (TENERT) Loobzxuk.
)k MFFENLDT Y vy I ARXF R T
T 7 —EEARE

BEH T HORAF P ERE WIEICRE W S B LR BR
AW, b NI PN R id (human brain
microvascular endothelial cells; HBMEC)Id 10%

FBS, 1% GlutaMax (Invitrogen)¥#s/J0 M199 551
(BAF M199 Bz & B57) 2 AV 5%CO2 F71E
F3TCTHREIToTefk, 2TF—Foda—
N L7z 24 R7 L— M2 T 1-5x10° HIfRE T3
76 SR RBICEA L7z, HBMEC (3KE John
Hopkins K% ® Kim XV 5 2%z,
Borrelia ¥R\ E PN BE HSE B. garinii 1-16 ¥R(ST
group-B) B L UK EBEREW Bk 297 K%
BSK-H iria W THEER, MI199 Bz A

T 3 EIEE LEBRICHE L7z, RV U THRIE
HBMEC (2%} L T Moi=10 TEA S ¥7=.
HBMEC IZHEZH LR LI T DOEIKFL
C Matrix metalloproteinases (MMP)-1 % EA X
®5ZEBNEEEE COMRTHL MR-
TV, FEEERBEC Moi-100 TR St
Bt ARBRTOREREZ KEIBEET D
FERRED o 7o 7o 8, ARFRER Tld Moi=10 128
hEgw by I AR EuTaT T —EER
%%waé.Aﬂm@M@MMnﬁﬁ%ﬂﬁ
MK - KiGH B, KE Ohio MK -
Rikihisa B E XV EEZTHEM L. 4
phagocytophilum ¥Ri3 e b~ 27 v 7 7 — VM
faTd B THP-1 MR Z VTR L, RRgE
D3I 90% T L7 Stk T TRIE b DFIE(CK
BARMENC LV ERBIR & A U4 Bk~
e RBRIZA V2. MMP-1 assay 38 & O
MMP-8 assay IIFEFEREEICETH L2 HiE
W e o THAT » 7= . HF FER ~ O
A.phagocytophilum FERFRITREG 24 BFfEE D
FHERBHIEARRTGA RET A 774 v G
B (YRAv 7 R) L, BT OEELFK
LEHLE.

3) THP-1 fifan b o~ by v 7 ARXAZuTn
T 7 — AR

THP-1 fIf2IE 10% FBS, 14.3mM 2-A /L4

k= # / —/L (Sigma-Aldrich), 1% GlutaMax
(Invitrogen) ¥ I RPMI-1640 % M
(Sigma-Aldrich) (ELF RPMI 55 & #&47) % A
W 5%CO2 FAETF 3T CTHEEZT- 2.

Borrelia tR1% B. garinii ENDBEERTH 5 J-16
BR& B\ Tz, B garinii 13 BSK-H 55 #1112 THEEE
%, RPMIFEHC 3 [EICH LRABRICHE L 7. &
L U 7% HBMEC (Z%f L C Moi=10 TfEf &
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HREEDTIE L ARICEESN DS~ N v 7
ARAERTuT T —CREFERLIL.

C.HREBLUDER
Anaplasma phagocytophilum VX Borrelia & £1&
RICEEMEL b O ) vy I A xuaraT
T—PEARHETD

HBMEC 5 & OF 1 BR D ILFE T T oMl faks
#_EEPO MMP-1RE %, Borrelia DF 1E,
A. phagocytophylum OF FEIZ DN TH & FH,
ETOFRERO—FER 1R L. HAEOSR
F I3 Borrelia #RIZE T b K EBEH K
3k Borrelia #FIRIZ, FHERDILTET T,
HBMEC £538 B 20 HMAE A & MMP-1 0
FEAFENR OGN, 2D Borrelia \Z X5
MMP-1 EEAFHE T Anaplasma 31T THE &
noEmBsRoh/ (B1). 72 Anaplasma
B2 Ehrlichia BAIE ARG 5 2 L8
Mo TWEH~ 7 v 77— Uk THP-1 #ifa
AW ERTHFFERE A ER & Rk
DFERM AL ENT—7, Anaplasma 12X 5
fig AR H> & O MMP-1 EEAEBEBR1E A1, 47
K AWicHe L i L URWER AR o
7<(data not shown). %72 HBMEC FEEFETF T
THP-1 #f2IZ Borrelia D # % 1B S¥ 7254
TiE, MMP-1 OFEIIZ LA LR b2
722 &5, MMP-113 THP-1 #ila, Borrelia
DILFET, HBMEC LW EAINTVWE Z &
PRSI, REFETIE, BEMENS O
MMP-8 DFFEEICOWTHREDEMMH 5
Z & % FRLH LT\ % (data not shown).

b MENEAMaRED VCAML X, HiL
BRAMEERE @ Integrinw 4 B 1 & FES L,
PB3K/Racl BREEN LT~ h Y v 7 R AF

TuF T —BERERIEDL LML T
5. 1990 AR &V M AN ECHIRRIL Borrelia |2
Y L72HE, VCAMI 2%B45 2 L 234
b3 T 5 (Boggemeyer et al. 1994). F 7=
Integrin 4 B 1 2% 9% antagonist {L~ 7 A F
TIZRUWNT Borrelia YR DIRIEE(LE T
5422 & b#E & T 5 (Glisner et al.
2005). RAFERTILIN G T ORI LR L
TWRWD, ThHHIaN > 7 g
ZHMLT v Ny RARxAFZarur7—%
EARFEINTLLEZOND.

MMP-1 3G WEORE =7 5 —ETh Y,

T AL D DS HA B R AL L 1S SR AR 2 BN A
W=D EIZEY, BEIAEEREZET
L. IO, THFF7 ARV Y 7TRdk
B Lo 8100E, REERNEF &

SNDAEEREBELLND. T/, BH
Schubert-Unkmeir & (Schubert-Unkmeir et al.,
2010)ILBEMLZ 5 23 HBMEC (2 MMP-8 % FEAE
SHE, ThIZEY HBMEC O XA hY vy v
73 ‘/’f%ﬁﬁ@?’(“%éyoccludin oS
DT EERLTWVWD. R THENEER

3k B. garinii (318 EMALIZ MMP-8 2 EEAE &4
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