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Abstract To elucidate B cell activation induced by Porphyromonas gingivalis, the
lipopolysaccharide (LPS)-induced B cell proliferation and tyrosine phosphorylation in B cells from
C 3 H/HeN and LPS-hyporesponsive C 3 H/He] mice were examined. P. gingivalis LPS induced cell
proliferation of both C3 H/HeN and C 3 H/He]J B cells, accompanied by the induction of tyrosine
phosphorylation of selected proteins that included 25 kDa protein (p25). In contrast, Escherichia coli
LPS activated only C 3 H/HeN B cells to proliferate and to induce tyrosine phosphorylation of p25.
In order to characterize p25, P. gingivalis LPS-activated B cell lysates were separated by
two-dimensional gel electrophoresis (2 D-PAGE). Two out of 8 spots of the candidates of p2b
separated by 2D-PAGE were identified as Ran (Ras-like nuclear protein) by peptide mass
fingerprinting with matrix-assisted laser desorption/ionization time-of-flight mass spectrometry
(MALDI-TOF MS). Western blotting analysis revealed that Ran existed as at least 4 spots in B cells
with and without LPS stimulation. However, total amounts and the amount of the most acidic spot
of Ran apparently increased by P. gingivalis LPS stimulation. These results suggested that
quantitative alteration and tyrosine phosphorylation of Ran are involved in P. gingivalis

LPS-induced B cell proliferation.
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W XORRE & &N B Actinobacillus
actinomycetemcomitans'™'™’ &\ - 72 8 K E
MRSV S 75 ARERSHETH 3 T
LEZBAGDENE, REKRERFRTR, 7
7 LRMREOARICESES B ) KELHE (LPS)
mENV L Y RKFE UTER LT 3 afREdEMS
BOWEEZOND, TNWA, HEERORIE -
PARDEITICIE, P gingivalis 213 CH E4 3
BB RS IR AR © LPS I X A 15 ERh 1S %
H 5 S XM, 451 B MR o7E LR GAS
FRABEGT 5 & RBEN 3,

LPS &, Bflaks kU~ 27 07 » —DiTuf L
T, invitro THHE, HMEAEFEL, Thics b
BOREWS A v A4 vOELEEFES 51
&, ZRRREEYIFNIEE RS &S
NTWa*9, UL, ZTOIHEE/EBIc >V T
3, 7877 —-VETEEDONIELAL
T, LPSIC& 2 BHfgD iR LEHE o 210 12
RAAHIS SR E CES LTV 5,

LPSick 2= a7 > —YOJEHILIF, LPS
MIMEHR O LPS binding protein (LBP) &#8
affE-> b, flak FoCD14, Tolllike
(TLR4) /myeloid
differentiation protein-2 (MD-2) #E&AIC
fEa L, Midi~y 7 FudmEs nERsn
HIENRINTVAEYY, =707 5 —VR
DY T FIVIGERE, ERbbEED0D, Kt
DFEEZHRET NI, myeloid differentiation
factor 88 (MyD88), TNF receptor-associated
factor 6 (TRAF6) »» 5 MAP + 3 —+, NF-
kBaiEMHAL L TIL-1 8% TNF-a EEA %
H 4 5 £ B &, TRIF-related adaptor
molecule (TRAM), Toll/IL-1 receptor

containing adaptor including interferon-8

receptor 4

(TRIF) %5 interferon regulation factor 3
(IRF3) /&M% U T IFN- v OFEA %Ki
BAEFEDIFAEMRBES LTV B0,

—7, LPS iz & % Bilfao G b ic -
WTIE, Kimura 5P8 X ORI, CDI14K
3 & O CDIAIERENE D IE A LRI S 12T
TEHEILEREL TV, ThooMEITLN

(&, CDI4EEM® TLR 4 /MD-2 % /14 5 7E
LR TIINF-xc BOEHEAIL %8 U T,
TGF- 8,IgA DFEANFES N, CDI4IEKFH
DIEMEACEE R Tl MfEIESE, 1L-6 EAB LU
IgM EANFEE SN 5, CDI4IEKREME DM
N 7 F WERE DI > W TR S 28
S LT W 7 W A, Dearden-Badet &
Revillard® # & ¢f Kimura 5% 4, LPSic &
% BiRfaoBiERK N 3MlaNF o v vy v
BRAILDEESREAEL TVWA I LA RELT
W3, &6IC Kimura 513, 24.8 kDa 8 X 526
kDa OffiflaNEE s v 7B Fuav v v
BfbAhs LPS Il & % B fHfa D BEhEE 1 1< B
HT B EARELTVEN, ZOERMEICHOD
TS HITEN TV,

AT E EDIFEL D0 O v e g yB®ig &
DFaFT—€¥EEHITP  gingivalis DEE
RENVL Y ZRFTH 3 LPS I1F, &
WHIE @ LPS & 2720, ZO%EEYFIG
WG, Escherichia coli ® LPS & H
LTHEWI EBREINTOVER®D, LirL, P
gingivalis LPS 13, —J5 T, E. coli LPS IZ{&J&
EM:D C3H/He] = v 2 Bffifaicxf L bk
SEIEME TR T & W S SRR S S R A G
TEH5ILERENTVWEY, & I TAWETIL,
BB K DIREEFEREF 1T D o B P gingivalis
LPS @ Bl O~ B & LT,
P. gingivalis LPS flBIc X b &SN 2 fHja
HHEIC & bS5 MARE Y v B F oy
V) VERE, mOoTITF oy v ) YEELITEA
BE Y v 0Bl oW T ORI AT - 72,
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1. LPS D%y

P. gingivalis 381#k%, Brain Heart Infusion
Bzl (Difco Laboratories, Detroit, MI, USA)
IZ5ug/ml hemin (SIGMA-ALDRICH Co.,
Irvine, UK) & 1 ug / ml menadione
(SIGMA-ALDRICH) #A#RIOL, HE&&EMNT
BE L 7z, BESRS™IREW, P gingivalis 3818k
O FHFEEIEEIR L O, hot phenol-water fiiH
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EAECERORL, BRLPS 2R/ E
coli LPS (%, THER®D E. coli K235#kHI>K LPS
(SIGMA-ALDRICH) % hot phenol-water
HETE oIcEEIL, HEE LTERL .
2. BitfaoFEEl & HEhERUS O RIE

6-8BErD C3H/HeN 8L U C3H/He]
<w 2 (HAZ L7, BE) X DEEL 72
faz, 10% ™ YBsEIME  (Invitrogen Co,
Carlsbad, CA, USA) % &€ RPMI164055H
(100 U / ml penicillin ¥ & U 100 g / ml
streptomycin & B) (AW EYEF U
Co., FE) WM L 1o, FANEEE W % R E
Sephadex G-10 (GE Healthcare Bio-Science
Co., Piscataway, NJ, USA) #1524 (0.8 x 6
em) WERIDL, WEWOHRK - v/ 077 —Y
EREL, 1o smEE L oiaE Bifiias L
7%, Bont B, 10% Y CRERINGE %
&1 RPMIL640EEHIT, 37°C, 5% CO-95% Air
DL N THEEE L 72, P. gingivalis LPS B XU
E. coli LPS (10 ug/ml) % B (2 x 107
cells/ 2 ml/well) IZiRANL, 48 RERHIREER O
Fastill Ui, £/, EBicX->T, Fo
vy dF —¥OWHEFRTH 5 herbimycin A
(0.5uM; ALEXIS BIOCHEMICALS, Carlsbad,
CA, USA) T16 WfalmiuE L 72 B iz Al
726
3. TIRCEKKEB IUCHIENF oY) v
(b EE & v 7 ok

fHIAR Y VERLEE & v o 7 OB, 1
FER G & EISHTRE L cMildz v TiT-
7z P. gingivalis LPS THIE#%, UYL 72 BiH
f@iz,  Phosphatase Inhibitor Cocktail
(SIGMA-ALDRICH) %% lysis buffer (7.8
M urea, 2 M thiourea, 1.89% NP-40, 1 mM
E-64, 0.05 mM PMSF, 0.1 mM TLCK, 10 pg/ml
aprotinin, 10 mM chymostatin ¥ X 0.5 mM
EDTA) 2#WACHEL, B A -1+ %
B 72, BHIlAS A £ — bD ¥ v EEE
375y N7 4—FiEgy vy BESHEICL
DMIE LT, BfIZS A &— bt (150 gy /¥
2'8) %, Immobilone IPG Dry-strip pH 3-10

th

NL (7 cm; GE Healthcare Bio-Science) % H
W7 S B RIKE B L U SDS-PAGE (12%
BYTIULT I RAIL) Ik B ZIRITERGK
BT L, ZIKOLESIKENIR, VDS
v 'E %A PVDF & (Millipore Co., Billerica,
MA, USA) iZ#zE L, kA& F v v g
(1G2: 7+ a2y, HE) BLU ECL Western
blotting #& H ¥ 2 5 & (GE Healthcare
Bio-Science) ZHWTF o v v vRILEH
g v OB EIT - T,
4. FYTHRVE &S (MALDI-TOF MS 53
1) 38 & U peptide mass fingerprinting f##r
— IR ILE R Bk E % @ /7 v % Coomassie
Brilliant Blue R-250 (CBB; +# 54 7 X 7,
=) TYE L o, P gingivalis LPS flliEi &
hFavv) VERILOTUERR O/ ARy b
IG5 4 v 7R Ky P O EAIED
T IRTCEBRGKEN 7 VA X — DRV 7 b
(PDQuest™, Ver. 8.0, BIO-RAD Co., Hercules,
CA,USA) 2V TiT»7, DK, 4FHEDON
ERRERE 2 Ky b AHEH L TR Ky LB %R
Ltzo BHIETE S VN0 BRE Y 2T VK
NI H L, 30% acetonitrile, 25 mM R
7 Ve AR T, acetonitrile % H
WTHK U e BiktE OB EETT - 7V F v
{L.L, trypsin (Promega Co. Madison, WI,
USA) & AWIE V8 protease (Boehringer
Ingelheim Co., Ingelheim, Germany) % H W
TH IVAEAE L 7129, HEkR, HEZEREL,
5 mg/ml D a-cyano- 4 -hydroxycinnamic acid
(Applied Biosystems Co., Foster City, CA,
USA) /50% acetonitrile & & & L 7z 1%,
Voyager DE-PRO (Applied Biosystems) %
W7 MALDI-TOF MS M &iT -7 185
Nt F — & I o W T ProteinProspector
MS-Fit (http: / / prospector. ucsf. edu /
prospector /4.0.7 / html / msfit. htm) 1T & %
peptide mass fingerprinting f##T 217 - 72,
) VER LT 3 BREEEEOHETE 11 NetPhos 2.0
(http//www.cbs.dtu.dk/service/NetPhos)
ZHE L7,
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5. Ras-like nuclear protein (Ran) Z# v b
DFEHT

Fovy) YBRLEE S v BokitE
T> 7-PVDF %2 01M 7 Y v v iEHE N
7 7 —pH25IC & D F X b Y » FHLEE, It
Ran & (ARANI ; SIGMA-ALDRICH) % F
WhoxtXyv7oy5 47 %70, Ran %
B L7, Ran ® 2 # 5 + O & ALE O
@, BLUEEIE PDQuest™ % HWTiT -
120

& S

1. P. gingivalis LPS IZ X % B HIfEH¥45ER G &
Ml F o v v ) VLR OFEE

C3H/HeN vv 2 Bfilaxs L TLR4* T
IEPAIEE O LPS RIS D C3 H/He) =
Z BHfgicxtd 3% P. gingivalis LPS O¥E5ETE
W E2 W E L 72 (Fig. 1), # Ok HE, P
gingiwalis LPSIZC3H/HeNB LU C3H/
He] BffifdicxfL <, E coli LPS 2 C3H/
HeN B fHIC L CoAEEEA R L, &
NETOMEVE=ZHRTIREIE LN, &
1, Fonyrvyid+r—-F¥HEXRTH 2
herbimycin A T BAifg# Rl 45 LTk
D, P. gingivalis LPS 8L U E. coli LPS ic &
% B fifa0ETER G B R CIH s e (Fig.
1),

DXL, P gingivalis LPS I L % B #iflaot#
FEROBIC E SIS MlaNF o v v ) YR bic o
WTHRF L7 (Fig. 2), C3H/HeN 8L U C
3H/He] Bffilaowvdnick s, MR
(Fig. 2A,lane 1 8LV 4) TEHDFouv v
D UBRILEE S oDy K (v 2 E& —
By oy ) BEdDosh, LrL, P
gingivalis LPS Tl L 7- C3H/HeN (Fig.
2 A, lane 3) BLUC3H/He] B#lfa (Fig.
2 A, lane 6) Tid, RO Bl TIRIED
SN o128y K, B0 25 kDa 3 0 2
g v yE (p25) OV EEE SN, p2b
D/NY Kid, E. coli LPS THIE L7 C3H/
HeN B ffif@ (Fig. 2 A, lane 2) IZBWVWT b

Cell number (fold) Cell number (fold)
3 2 1 0 0 1 2 3

C3H/HeN

C3H/HeJ

Fig. 1. P.  gingivalis LPS-induced B cell

proliferation and the effect of herbimycin
A.
Splenic B cells prepared from C3 H/HeN
and C3H/He]J mice were preincubated
with (open bars) or without 05 uM
herbimycin A (shaded bars), and then
stimulated with 10 ug/ml of P. gingivalis
LPS and/or E. coli LPS. After 48 h
incubation, viable cell numbers were
counted. Values are the arithmetic mean
*SD of the cell number ratio (cell
numbers in the experiment culture/cell
number in the unstimulated control
culture).

HoNtz, LA L, herbimycin A M (Fig.
2B) L7zBfilacizvwdho LPS ofilgiz
LoTHRBDONEhL 12T Eh D, p25i3 P.
gingivalis LPS 8B X' E. coli LPS It & % B
RIDBEFERNIC E b - TF o v VEREN Y v
BRALS N 2RE Y v BD D THB T &M
< R E T,

2. ZIRoTEKGKENIC L AN F oy ) v
B tBEE 5 v B0t

pP2JIC DOV TE STk B 72dic, kot
BRI L 0 EER, vy T oy T4
VI EITo T, £ DFER, Fig. 2 TR ULIZ—IR
JLTD p2bD/N Y FICHYNT L EEZI LN F
ay ) VEBR{LEE Y o BO R E .y b,
25-2TkDa, pl6-TICHEEGEHRT S EHHS
MmET 51 (Fig. 8)o B8, W ho BiHaic
BOTHERH T, Fovryy vigby o
7B O 2Ky b3 TFE22-28 kDa, pl
M 5-8 DR TRBE SN - 2 (Fig.
3

3. Fuyy ) YRLEE S v o8 2B OFEE
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Fig. 2. P. gingivalis LPS-induced tyrosine phosphorylation in C 3 H/HeN and C3 H/He] B cells.

Splenic B cells prepared from C3H/HeN (lanes 1-3) and C3H/He] (lanes 4-6) mice were
preincubated without (A) or with (B) 0.5 uM herbimycin A, and then stimulated with 10 pg/ml of
P. gingivalis LPS and/or E. coli LPS. After 48 h incubation, whole cell lysates were separated
with SDS-PAGE, and phosphotyrosine proteins were detected by ECL immunoblotting using a
monoclonal anti-phosphotyrosine antibody (1G 2). M : molecular weight standards.

C3H/HeN C3H/Hed kDa CBB#a L7z 727 YT 3K AU D

None ‘ b 2 vy rEz2E .y ME, Fig. 3 TEHEEIN
- 95-97 kDa, pl6-TDF v ) VER{LEE S

Ec-LPS YRGB DAR Yy b EONBEORIGE, 42D
08 Z#y b (Fig. 4 A, AE v NIC1-4) ZHNH

Pg-LPS f~j’_22 e - L C PDQuest™ 2 W THER L 72,

WLz 8oy vy BERKRy b (Fig. 4 A,
Z ARy bah) ZERL I Fig. 41 P
gingivalis LPS #li# @ C 3 H/He] Bl TD
fERAR U, BNET R v X7 BRAR Y b
oL, MALDI-TOF MS 9#ft, peptide
mass fingerprinting @i %217 - /oo T DFER,

<6 pH 7+ <6 pH T7»

Fig. 3. 2D-PAGE analysis of P gingivalis
LPS-induced tyrosine phosphorylation in
B cells.

Whole cell lysates were prepared from B
cells from C 3 H/HeN and C 3 H/He] mice
stimulated with P. gingivalis LPS and/or
E. coli LPS for 48 h, and aliquots (150 ug

proteins) were separated with 2 D-PAGE.
Phosphotyrosine proteins were detected
by ECL immunoblotting using a
monoclonal anti-phosphotyrosine
antibody (1 G 2).

FOBERERS Fo vy v ) VER{LEE Y v X7
BD2AFEy hED=y F Y IPREDOLNIRA
#y bd (25kDa, pl68) BLURHKy b g
(25 kDa, pl 7.0) &, WINd Raslike nuclear
protein T®H % Ran THh % EEES N, &
7o, WEE#EL Liz2Kw FICL-IC41E, £
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Fig. 4. Proteome analysis of phosphotyrosine proteins in C 3 H/He] B cells stimulated with P, gingivalis

LPS.

Whole cell lysates were prepared from C 3 H/He] B cells stimulated with P. gingivalis LPS for 48
h, and (A) aliquots (150 ug proteins) were separated with 2 D-PAGE. Proteins were stained with

CBB.

Spots a-h as well as internal controls (IC1-4) were analyzed by peptide mass

fingerprinting with MALDI-TOF MS. (B) A representative mass spectrum of spot d is presented.

Table 1. PMF analyses of spots d and g

Peak MH+ Matched Delta ppm Modification Start End
1 922.5 -12 100 106
2 1244.6 -21 AcetN 1 12
3 1294.6 16 1 PO, 143 152
4 1294.6 -11 61 71
5 1784.9 -24 153 166
6 2052.1 -17 39 56
7 2180.2 2.2 38 56

The matched peptides cover 33% of Ran.

NZN14-3 -3 Zeta (27,725 Da, pl 4.7), r-actin
(41,019 Da, plb.6), endonuclease II-like
protein T& % tuberin (22,502 Da, pl5.9) B
K Wenolase-1 (47,141 Da, pl6.4) LRIESN
7o

Z# y bd (Fig. 4B, Tablel) BXUW gD
)TV URERTF R TIRET I/ BB D
WBRICDHIBRTF KR A N—&Nt, X5
IZ, V 8 protease IZ & AHNIKSRHTT - 7223,
MU Ty TIRONIEREZFL, Ran ©
DT F FInh =N, £72, M/S
1294.6 DR 7 F Fid Asnld3n> 5 Lys152ic#H2Y
L, 1V vBEDOEME D TVWE T &S
7 &75 -7 (Tablel), Ran @7 3 / R %

1 ()AAQGEPQVQFKLVLVGDGGTGKTTFVKRHLTGEFEKKYV
41 ATLGVEVHPLVFHTNRGPIKFNVWDTAGQEKFGGLRDGYY

81 IQAQCAIIMFDVTSRVTYKNVPNWHRDLVRVCENIPIVLG
121 GNKVDIKDRKVKAKSIVFHRKK NLQYYDISAKSNYNFEKP

161 FLWLARKLIGDPNLEFVAMPALAPPEVVMDPALAAQYEHD
201 LEVAQTTALPDEDDDL

Fig. 5. Amino acid sequence of Ran.
Amino acid sequences underlined are the
matched trypsin digested peptides, and
asterisks indicate phosphoamino acid
predicted by NetPhos 2.0.

b & IC NetPhos 2012k 5 Y V(LT 3 / BED
FHlZETT - 72458, Ran SF2AE Tl Tyrso,
Tyr80, Tyr98, Tyrl46, Serl35, Serl53, Thr
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Fig. 6. Alteration of quantity of Ran spots in P. gingivalis LPS-stimulated B cells.
Whole cell lysates were prepared from C3H/HeN and C3H/He] B cells stimulated with P.
gingivalis LPS and/or E.coli LPS for 48 h, and aliquots (150 ug proteins) were separated with 2
D-PAGE. Ran was detected by ECL immunoblotting using a monoclonal anti-Ran antibody
(ARANI)A), and the intensities of Ran spots 1-4 measured by PDQuest™, and the total

intensities of Ran spots were presented (B).

32, Thr93% & Throtis ) v ER(LATEERS 7 3
JEE LCTFHIE N (Fig. 5), 143-152X7°
F FNTIE Tyrl460 ) vE{LATHIS hiz
Epo, Fuvy ) VIBR(EEE Y Vo7 EDR
oy bdBEU g, Tyrldeh ) v h
72 Ran Th 5 T EBGR RIBE L7,
4. P gingivalis LPS FJi#ic £ 5 Ran 2K v
r DZE

P. gingivalis LPSHIEickDFar vy v
Bk sFE SN S BMIlaNEE Y v 7 HD
D 1> & LT Ran BEES NI T &6,
FiRanbifAA AWK T TRy vy 70y T4V
7 AHWT, P gingivalis LPS RIEEI% D 1K
TELIKE LD Ran 2 £ » P DEFHITOWT
Wt L, = DR, R#oBaIcs, C3
H/HeN £ X ¢ C3N/He] Bfiffaonwdhick
WTd, 42O Ran DX Ew FBBHENS

ZEMEHL M E o1z (Fig. 6A) TNLH 4D
@ Ran O FHEE, 12% X)) 727 U7 IR
FuETHTEIRZELY 25kDa) boo, %
BREMSERE - TEBY, WEOES, AFy b
2BLVI (REY A BXP g YT B)

OFHEEN AR Y b 1 BLOE 4L THY
T ENEE I NI, LPS RlE% T, HIERIG
OEMIc—F L T Ran DREHENLLH L 7,
THbb, HEERIGDOA6NEWE. coli LPS
Hli# o C3H/He] BHHITD 4 DDA FRED
BEEEE (17.8 x 10Y) (IR (148 x
104) Td - fohs, WHENILDOR D ol P
gingivalis LPS #E® C3 H/HeN BL U C3
H/He] B#ilid, 755 ONT E. coli LPS Hlli#d C
3H/HeN B T® 4 >® Ran DRREE
I3, FRIMEEE L CEL o, 51, B
fHig O RS IC & 720 Ran ORRFETIE D
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ERERBDBTE, 400 Ran OHTED
ARy bDIB, EOHBEMOZE ., 1 OF
g0 LEr8EEsh (Fig. 6B,

%z =

KHFETIE, P gingivalis LPS 12 X % B i)
LR O fiERA = B, P gingivalis LPS
RIBIC X 0 FE XN 5 B EERKIGIC )
»hHBMIENTF o v ) VERLOKRE B LU F
By ) VEBRIEEE Y o0 BORE R RS
726

CNETORET TR, <=4 b Y= viEH
ZHOIGUEREIC X O P gingivalis LPS @ C
3H/He] BHifaicd 2 88EMEARENT
WIS, ARFFETH O 7 FEEHHIED S b,
P. gingialis LPS %35, C3H/HeN B #Hjan &
559, TLR4” @ C3H/He] Bl LT
SIFEEE AR T E R A N (Fig. 1)
Bik/ <2707y - VRDMIAICE T 3N
fHE D LPS Fl D ~ 7"+ W fniESRic i3, TLR
4%, MD-2%%, LBP 75 Tc LBP 2 sthd
5 CD14%% 75 P DD & v ey BS54
5 ENREINTWS, LaL, C3H/He] <
AT TLRA4EET (Tlr4d) OFE3I v
VICI RV RERNHY, TLR4 D Pro712
DHIS ICERLTEBD®, 0173/ BEk
IZ& O C3H/He] flifldid LPS KINEMTH 5
LHEshTwa, BfilgicsWwTd, LPSH|
DY 7 F IVEERICIE TLR 4 /MD- 2 H3EE5
5 EDOHEND 2000, KFEEE, S &
O & 51T, P gingivalis LPS 1 TLR
4% Td % C3H/HeN Bfiffad # 15 & ¢,
TLR 47 ® C3H/He] BRI LT &145E
EHERT, TN Z, P gingivalis LPS %8
9 %5 BffifafiL + 7% — 3 TLR 4 /MD- 2
RIZTTIRIEL, TRPANORFB LT S —
ELTHEELTVWAE I EMNERIEBIN S,
TLR 4 VIS¢ LPS SHHEMEHT % B fifa L
7% —& LTI, radioprotective 105 (RP
105) /MD- 1 EAESRESNLTVEY, L
U, EOWMETREEK ~707>—YBk

UBMIICREL TVWA ST ESEKICIZ
LPS BEGRARIE AN 12 W & DERER O Sz T

Lo, LPSHIE RO BHIAD v 7 F VL&
i3, RHOD LPSFBHAFEEH, IKKLE L
T, MNAREPEEZESN TV B,

P. gingivalis LPS R, C3H/HeN k&
O'C3H/He] BIOBIENIGICE &7 T
Ml T o v v ) VEMESTEE S, /4, F
B Yy — CIREAERIC X D B G S H
flanze (Fig. 1) &5, BHEORIERK
ST RN F v v v ) Vb SMETH B
LOSTRRB SN, £/, —IRILTOF o v
YUV oY RDS B, p25id B
MR DIEFERNC & b7 > TF o v VRN
VERILENAEE 4 v ETH B T EHRIE
a0z (Fig. 2), Kimura 52 d[ERES 5 o o
) VBACEE Y oy E (248 kDa B L 1026
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