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L MiEY 7 ORI fETIHZE ML, PE - T BT S M B IR FE-E (Nanggian) DT
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IDHG E—IREFEN 2 A EOB O 5 E, 2 fEARIEOG DA 28 A, Gt 33 HD N A~ — D — G4 7T
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20
’ 1] 10 20 @%O—I 40 1] &0
retention timeimin}
z =

AWFFETIL, =3/ ZJE RN A 72 AT~ — I — %R L BRIZISH 52 8% A EL THIE
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b SRR BFE ORFENRFTRETHY  FFOI T —FRNT 2 MIEIC N THRMIE T 528 ATReE B 2
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2. IKEA R GT DA

RYABZR T Z2NT, K7 250 ml 274 —F—ZD OASIS HLB 77 A(1 mDIZ 190 ml/h O §EE T
WEE . KOFICHHLEAL YA W E ST T, ZOHT L% 5% A% /—)L 2.0 ml THEH% . WERRSS % 100%A% )
—/L 2.0ml THEML, 737 —F—CHJEREES . DMSO 20 ul THEZL, 9 10,000 fFOMEM 7 LT, I
it 7 A —20°C CTIRTELT=,

3. MTT assay

B2 7oAt BB Bz M D B 2 e M RSa 2 FH VN, BER(5) D FiEIC KM DA FL ~ L% MTT 5T
BIE LT, WhWAERELR/LEL O —FETHhD bisphenol A HDHWLIERME Y 7 VA B IR Th ~FRINT% , 48 FF[E]
2L  MTT (3-(4,5-dimethylthiazol-2-yl) tetrazolium bromide){&ZEINL . 4R %K £ 570 nm T G EE 21
ELT=,
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B CRIEIEIC LY | BEE 2 DARBEL 72 15 245 T, £ O MIFIZ 100 fF RO P HilA A T, AKEFEERIC
Tk DRAEEAT > T2,
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1. Bisphenol A ZLEEHMa DA 17 3R
Bisphenol A DR EAS 200 uM LL RIZ@<i5E AFHRD T30, 500 uM LA = CIEHIaIXsh A LB L7
7=(Fig. 1) ,

2. ZEEJI| DKE A DFE R
ZEE) O KT _EFED FHRUSWHLIZHEW Y, M A TF R MEL e~ 7= (Fig. 2) o, 2B ik o/ METIT-
TERBIETIZ 4 AL T ISl AFERNELRD) - 7=(Fig. 3) .



3. TLE DK 55
LR OERT K EGITI TIT -7 E B ETIE. 8 HITHIIRATERN —FEKL 2 ~>7-(Fig. 3) .

4. PERAEOR
oM E & L COR K IZBITHELERIT 90%E 100%D M THoT28, FiE~WUZHE, ZEE)I & [F
IR F L= 1),

5. FRE A LI R Ay AL B i oD A= 17 =R
9 4 D MLiE T 80%RI 4 DEFER THo-05, 1 45 T0%LVIEAE Th-7-(Fig. 4).

EZ= .

1. KB

BUE A ARIZB W TR ESILTWAKE ZEHE L, AOREEOREDB RN ORESNIHE & AETEF A ERE
FERETDEZNNRNEVIBL DD E SN2 B 25705, NOREREOLREDOB SO ESN-IEH I1X,
1 ZBHO—MEND 31 FZBEBFNALLTLTERETD 31 HBE DD (LR 2044 A 1 HEY, HEERI/KE £
HEZIBINENTWD),, Fo, ATEFIA EEENETIBZNOF OB ANORESNIZEHBIZIX, 32 FHD
HiEn e N ZFDALE 5 51 F H OWEETO 20 HE HBHH(6), 4 EIFHA L7 bisphenol A 3B A/LEEH
ELTHFEIET HESIVTODIR L 100 uM JDBIRWRE TH D, 16T, 200 uM PL ETAEFRIR TR AoNZ
LD, A RIOKORAE THEFRN T ONIUX, AT EREF2RAL TWDATREMEIELS 5,

ZEENN VT )N D 2 DOFNKOFE R A A — DN LT _D L T DIEI DI DO AT RN L) XD
VM 23 b7z (Fig. 3) o 7o, FEIOEATIEL, W) IDKEBIT, BRITEFRERPMERRDIEVDRIBENTZ,
P IIARBITHDA WIFE T, EENCBREAIZRE O HBEZ 526N — DO EEREL TE 2D, £
7oy BIRDOT-O KRG DEALN T T LI ENEET LA REMELE 2 ONLD, —FH ., FEIZBWTIE, FHs A E
A TOKREEACDRESIL, OB, B RO KD B WNZIIT AL R LGB ERD,

2. BNME KA

ENMILE I L DM A7 R~ DB BHTEDRACH BRI, SRR OB MR S e MR HIZFR 7L T
WHZEEHERIT B ThD, FANIA SR E FIN OB ZANH] 9 5K 25 ML PICAEETDIEND, 5D
FREOAFRIRTILTHISND, Ll BEITROBRIADFEL T2 en b, 2D I NRBIIRK LM |
A4 AT 2KLE O T, FEHIETREDRIICAGFRIK FTRELWE S, TORKAEETLLENHLHE
DRG],

SIRAXHE -

LAKOE R, SRz L, 2000, 2, 10.

2. $EARMER, BEMT, BAIEZIKNLESEEEDSR, 2008, 4, 26.

3. BIRHEMEE: HARDKIRE 3, H AKBREE 72, Bod B HIRK, 2000, 9, 25.

4. KO OFETLHRGLHREZDH<>T 9,0 tE,1999,4,30.

5. Wano C, kita K, Takahashi S, Sugaya S, Hino M, Hosoya H and Suzuki N, Protective role of HSP27 against
UVC-induced cell death in human cells. Exp. Cell.Res.,298,584-592, 2004.

6. HURHRAKIE R A TR oD 7K B U

URA http://www.waterworks.metro.tokyo.jp/w_info/s_kijunl.htm
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Fig. 1. Effects of bisphenol A on RSa cell viability. The survival rate of cells treated
with distilled water samples was estimated as 100%.
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Fig. 2. Effects of water samples from various points of the Tamagawa river on RSa cell viability.
The survival rate of cells treated with distilled water samples was estimated as 100%.
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during one year. The survival rate of cells treated with distilled water samples was estimated as 100%.
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Abstract

Severe acute respiratory syndrome (SARS) is a newly emerged human disease associated with
pneumonia originated from Guangdong province of China. The disease has affected 30 countries in 5
continents, with more than 8400 cases and more than 910 deaths during the outbreak in 2003. SARS has
been identified as an emerging zoonotic diseases with bats are the most possible natural reservoirs. Hence
the threat of re-emergence of SARS persists although there is no outbreak of SARS-CoV after 2003. Since
there are no suitable antiviral drugs and effective vaccine for SARS virus, active surveillance is the key
measure for preventing future SARS outbreaks. Sensitive and specific sero-diagnosis of SARS-CoV
infection in wild animals and human is critical for SARS surveillance.

We reported that an N-terminus truncated E.Coli originated recombinant N protein based IgG ELISA was
more sensitive compared with whole virus based ELISA system, but has low titer of false positive reaction
when evaluated with healthy volunteer sera (10). The cross reaction of recombinant SARS-CoV with other
corona viruses were also reported (7,8).Leung DT et al reported that the cross reactivity of recombinant N
protein was originated from the E.Coli bacteria, not from the SARS-CoV(3). To confirm if the low rate of cross
reactivity was really caused by the expression of N protein in E.Coli and to develop a safe, sensitive and
specific sero-diagnosis method for surveillance and clinical use, we expressed and purified the whole length
and N-terminus truncated SARS-CoV N protein in insect Tn5 cell line by using the BAC-TO-BAC baculovirus
expression system. Indirect 1IgG ELISA systems for human and bat sera were developed using the
recombinant N proteins as antigen.

Compared with E.Coli derived N and N4j»; based IgG ELISA insect cell derived N and Nj;»; based 1gG
ELISA have the same sensitivity in detecting SARS patient sera, out of 37 patients, 36 were positive, positive
rate was 97.3%. When evaluated with healthy human sera, insect cell derived N based ELISA was more
specific than E.Coli derived N based ELISA while the two N,1,1 based ELISA has similar specificity, indicating
the E.Coli origin was only partially responsible for the low titer of non-specific reaction.

In surveillance of human sera from different age groups in Guangzhou, China, the low titer of SARS-CoV
IgG positive rate increased as the age increases, implying the low titer of cross reactivity was caused by
other closely related corona viruses.

Key words

SARS-CoV, recombinant N protein,sero-diagnosis,ELISA
Introduction

Severe acute respiratory syndrome (SARS) is a newly emerged human disease associated with
pneumonia. The outbreak is believed to have originated in November, 2002 in the Guangdong province of
China with several hundred of cases of severe atypical pneumonia (1,10). The disease quickly affected 30
countries in 5 continents, with more than 8400 cases and more than 910 deaths (9). Several laboratories
have unraveled the genetic Information of the SARS virus. The genome size of the SARS coronavirus is ~29
kb and has 11 open reading frames, composed of a stable region encoding an RNA-dependent RNA
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polymerase with 2 open reading frames, a variable region representing 4 coding sequences for viral
structural genes [spike (S protein), envelope (E protein), membrane (M protein), and nucleocapsid (N
protein)], and 5 putative uncharacterized proteins (5, 6).

The rapid identification of highly similar viruses in masked palm civet and raccoon dog in the live-animal
markets provided strong evidence of an animal origin of SARS-CoV and played an important role in the
prevention of further outbreaks (2, 4). However, subsequent epidemiological studies on civets from market,
farm and wild populations demonstrated that there was no widespread infection among wild or farmed civets,
implying that wild animal(s) other than civets may serve as the natural reservoir(s) of SARS-CoV. In efforts to
search for the origin of SARS-CoV, several research groups reported that bats may be the natural reservoirs
of SARS-CoV (2, 4). Hence the threat of re-emergence of SARS persists although there is no outbreak of
SARS-CoV after 2003.

Currently, there are no suitable antiviral drugs and effective vaccine for SARS virus. Therefore active
surveillance is the key measure to prevent future SARS outbreaks. Sensitive and specific sero-diagnosis of
SARS-CoV infection in wild animals and human is critical for the active surveillance.

We reported that a N-terminus truncated E.Coli originated recombinant N protein based IgG ELISA was
safe and more sensitive compared with whole virus based ELISA system, but has low titer of false positive
reaction when evaluated with healthy volunteer sera (10). The cross reaction of recombinant SARS-CoV
with other corona viruses were also reported (7,8).Leung DT et al reported that the cross reactivity of
recombinant N protein was originated from the E.Coli bacteria, not from the SARS-CoV(3). To confirm if the
low rate of cross reactivity was really caused by the expression of N protein in E.Coli and to develop a safe,
sensitive and specific sero-diagnosis method for surveillance and clinical use, we expressed and purified
the whole length and N-terminus truncated SARS-CoV N protein (N and Na,izp)in insect Tn5 cell line by
using the BAC-TO-BAC baculovirus expression system. Indirect IgG ELISA systems for human and bat
sera were developed using the recombinant N proteins as antigen. SARS patients sera and healthy human
sera were used to evaluate the newly established systems and sero-surveillance was conducted in
Guangzhou, China, the original place of SARS.

Materials and Methods

Cloning, expression, and purification of the N proteins of SARS-CoV. The SARS-CoV N gene and
truncated N gene were amplified by RT-PCR as previously described(10). The 1.3-kb and 0.9-kb PCR
amplified DNA fragments were digested with BamHI and Sal | and cloned into the corresponding
restriction site of pFastBacHT B vector. Competent Escherichia coli DH10BAC cells, containing bacmid
(baculovirus shuttle vector plasmid) and helper plasmid, were used to generate recombinant bacmids
according to the manufacturer's instructions (BAC-TO-BAC baculovirus expression system; Life
Technologies). The recombinant bacmid DNA was transfected into insect cells using the CELLFECTIN
reagent.Tn 5 cells were cultured at 27°C in Sf-900 Il SFM. For each transfection, 9 x 10° cells were seeded in
35-mm wells of a six-well plate and allowed to attach for ~1 h. Lipid reagent and DNA were diluted
separately into 100 pl of Sf-900 11 SFM cells and then combined to form lipid-DNA complexes, which were
then diluted to 1 ml with SFM and added to the cells. The cells were incubated for 5 h at 27°C after which the
transfection medium was removed and replaced with fresh medium. These cells were analyzed for protein
expression at 24 to 72 h post transfection. Positive recombinant viral supernatant was collected at 72 h post
transfection and used for large scale culture of insect Tn5 cell inoculation.

The recombinant N and N,i,; protein fused to a histidine affinity tag at its N terminus was purified using
nickel-nitrilotriacetic acid (Ni-NTA) resin. Briefly, Tn5 cells at a density of about 1.5 x 10°/ml in shaker flasks
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were infected with the recombinant baculovirus at a multiplicity of infection (MOI) of about 5 and incubated
with shaking for 72 h at 27°C. The infected cells were harvested and the pellet was resuspended in lysis
buffer (50 mM Tris-HCI [pH 8.5], 5 mM 2-mercaptoethanol, 100 mM KCI, 1 mM phenylmethylsulfonyl fluoride,
1% Tween 20. After clarification by centrifugation at 30,000 x g for 15 min. The supernatant was loaded onto
an Ni-NTA column, after washing the protein was eluted from the column with 5 ml of buffer C (20 mM
Tris-HCI [pH 8.5], 5 mM 2-mercaptoethanol, 100 mM KCI, 10% [vol/vol] glycerol, 500 mM imidazole. The
samples were collected in 0.5-ml fractions and analyzed by SDS-PAGE and Western blotting. Protein
concentrations were determined according to the Bradford method_using bovine serum albumin (Sigma) as
the standard.

Western blot analysis. Western blot was performed as described previously (10). A semi-dry protein
transfer method was used to immobilize the recombinant proteins to a polyvinylidene difluoride (PVDF)
membrane. Briefly, protein separated in a 10% polyacrylamide gel was transferred to a PVDF membrane
(Immobilon, Millipore) using a semidry electroblotter (Sartorius, Germany). The membrane was initially
blocked overnight at 4 °C with Blockace, then reacted with Blockace diluted mouse anti-histidine (1:200) or
patient serum(1:100) for 1h at 37 °C, incubated with rabbit anti-mouse IgG or goat anti-human peroxidase
conjugate diluted 1:1000 with TBS-T for 1h. The reaction was visualized by DAB(Wako, Japan).

Production of bat hyperimmune sera. Two fruit bats were injected intraperitoneally with 100 ul (100 ug)
of purified recombinant N protein emulsified with an equal volume of Freund's complete adjuvant (MP
Biomedicals, USA). Two booster injections were given by the same dose of N protein in Freund's incomplete
adjuvant (MP Biomedicals, USA) with 14 days intervals. One week after the final booster injection,bat
immune sera were collected .

ELISA using recombinant nucleocapsid proteins. Indirect IgG ELISA systems were established using
the recombinant N and Nai»; protein obtained from insect cell like previously described (10). 175 serum
samples collected from healthy volunteers before the SARS outbreak and 150 serial serum samples
collected from 37 SARS patients with pneumonia were used for the assessment of the newly established
systems. The results were compared with ELISA using E.Coli originated recombinant systems. IgG ELISA
for bat was established similarly with the second antibody using 1:10,000 diluted HRP-conjugated anti-bat
IgG (Funakoshi, Japan).

Sero-surveilance in Guangzhou, China. Sera samples were collected from different age groups in
outpatients in Guangzhou,China. Age 0~5 years: 100 samples; 5~10 years: 50 samples, 10~20 years: 50
samples; 20~40 years: 50 samples; above 40 years: 50 samples. The baculovirus expressed N,;,; protein
based IgG ELISA was used to check the SARS-CoV IgG antibody. Questionnaires about pneumonia,
hospitalization, occupation and life style were asked.

Results

Expression and purification of recombinant SARS-CoV N proteins. To produce recombinant
SARS-CoV N proteins, the sequence coding for amino acid residues 5-422 and 122-422 of the nucleocapsid
protein was amplified by RT-PCR and cloned into the BamHI and Sall sites of pFastBacHT B vector in frame
and downstream of the six histidine tag. The recombinant proteins were expressed in Tn5 insect cells and
purified by Ni-NTA affinity column under natural conditions. Analysis of purified recombinant protein by
SDS-PAGE and Coomassie blue staining revealed a single protein band of 52 kD and 40 kD respectively.
The resultant recombinant protein bands are 8 kD bigger than the recombinant protein obtained from E.Coli
because of the extra amino acid originated from the pFastBacHT B vector. The identity of the recombinant
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SARS-CoV N and SARS-CoV N,1,; protein was further confirmed by western blot with mouse antiserum to
histidine and SARS patient serum.

Assessment of recombinant N and Njipprotein ELISA using healthy volunteers sera. Serum
samples collected from 175 health volunteers before the SARS outbreak were used to for the assessment of
indirect IgG ELISA test for the insect cell derived recombinant SARS-CoV N and N,1,; protein compared with
E.Coli derived N and N,;»; based IgG ELISA. In E.Coli derived N based ELISA, 38 out of the 175 serum
samples has a titer of more than 100, ranging 100~3,200, while in insect cell derived N ELISA, 28 out of the
175 serum samples has a titer of more than 100, ranging 100~400. In E.Coli derived N,1,; ELISA, 11 out of
the 175 has a titer above 100, the highest titer was 400, while in insect cell derived N,;2; ELISA, 10 out of the
175 has a titer above 100, the highest titer was 400. The positive samples were all confirmed by western-blot.
Insect cell derived N based ELISA was more specific than E.Coli derived N based ELISA while the two Nji2;
based ELISA has similar specificity, indicating the E.Coli origin was only partially responsible for the low titer
of non-specific reaction.

Assessment of recombinant N and Nai,; protein ELISA using SARS patients sera. Serial serum
samples collected from 37 SARS cases were assessed for the insect cell derived N and N,i»; ELISA
compared with E.Coli derived N and N,j»; based IgG ELISA . In all ELISA systems, 36 patients showed
specific 1IgG seroconversion, the titer ranged from 600 to 204,800. The positive rate was 97.30%. All the
positive samples were confirmed by western-blot. Among the 36 IgG positive patients, the 1gG
seroconversion rate to the N protein was 22.22% in less than 7 days after the onset of fever, 69.44% in less
than 2 weeks and reached 100% in less than 3 weeks.

In the recombinant N1, —based IgG ELISA, the highest titer of the 175 health volunteers is 400, the SARS
patient’s sera titer is 600 or above, so we set the cut-off titer of our N,;2; —based IgG ELISA as 400 to ensure
a 100% specificity of the assay system.

Human sera surveillance in Guangzhou province, China. The SARS-CoV IgG titer in different age
groups in Guangzhou was determined by the baculovirus expressed N,i1,; protein based IgG ELISA. In
individuals aged 0~5 years group, out of 100 people, no SARS-CoV IgG was detected. In age 5~10 years
group, 2 out of 50 people ( 4%) have IgG titer 100~200. In age 10~20 years group, 3 out of 50 people ( 6%)
have IgG titer 100~400. In age 20~40 years group, 4 out of 50 people (8%) have IgG titer 100~400. In age
40 years group, 4 out of 50 people (8%) have IgG titer 100~400. The positive people had no past history of
SARS like disease and close contact with wild animals.

Discussion

The predicted N protein of SARS-CoV is a highly charged basic protein of 422 amino acids with seven
successive hydrophobic residues near the middle of the protein. Although the overall amino acid sequence
homology among coronavirus N proteins is low, a highly conserved motif [FYYLGTGP] occurs in the
N-terminal half of all coronavirus N proteins, including that of SARS-CoV. Other conserved residues occur
near this highly conserved motif ( 6). It was reported that the most immunoreactive epitopic site in the SARS
coronavirus N protein is located at the COOH terminus of the N protein.This made it possible theoretically to
remove the N terminus part including the conserved motif to reduce the cross reactivity for SARS diagnosis.
We expressed a truncated SARS-CoV N,1,1 protein, which deleted the highly conserved motif [FYYLGTGP].
In our insect cell derived and E.Coli derived N,;»; ELISA, lower titer and lower positive rate were detected in
healthy human sera, indicate that the SARS-CoV N protein has cross reactivity with other corona viruses and
it is partially caused by the conserved motifs. Leung DT et al reported that the cross reactivity of recombinant
N protein was originated from the E.Coli bacteria, not from the SARS-CoV/(3). In our study, when evaluated
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with healthy human sera, insect cell derived N based ELISA was more specific than E.Coli derived N based
ELISA while the two N,1»; based ELISA has similar specificity, indicating the E.Coli origin was only partially
responsible for the low titer of non-specific reaction.

Compared with E.Coli derived N and N,i,; based IgG ELISA ,insect cell derived N and N,;»; based 1gG
ELISA have the same sensitivity in detecting SARS patient sera, out of 37 patients, 36 were positive, positive
rate was 97.3%. The titer was ranging 600~204,800.Among the 36 positive cases, the timing of IgG
sero-conversion against N,j»; protein after onset of illness were 22.2% in the first week, 69.4% in the second
week and reached to 100% in the third week. Indicated N,;»; based IgG ELISA is a sensitive assay system
for SARS diagnosis. In the recombinant N,;»; —based IgG ELISA, the highest titer of the 175 health
volunteers is 400, while the SARS patient sera titer is 600 or above, so we set the cut-off titer of our Npi21
—based IgG ELISA as 400. This cutoff titer ensures 100% specificity of SARS diagnosis.

In surveillance of human sera from different age groups in Guangzhou China, the low titer of SARS-CoV
IgG positive rate increased as the age increases, implying the low titer of cross reactivity was caused by
other closely related corona viruses. The positive people had no past history of SARS like disease and close
contact with wild animals. We hypothesize that a yet unidentified SARS-CoV close related virus might be
endemic in the study area. Further studies are needed to identify the origin of this low titer of reactivity. This
result also demonstrated that a properly cut-off is very important for sero-diagnosis and care should be taken
in diagnosis when facing isolated low titer of positive samples.

In conclusion, our newly developed SARS-CoV N,i,; protein-based IgG ELISA is a safe, specific and
sensitive test for diagnosing SARS-CoV infection. It will contribute to the SARS diagnosis, surveillance,
prevention and control.
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ERF. A FESLRENERT. b —EHERFPAEMBEMEEY X — b MRS 27 A

Phik

FRlbT & 3 EE. SRAMRIEWT A, Sefibilt & U CIRFIZHH ST D, W< O OE RIS
(. BAET 2 TR SR BAE B L TIThIL TV S0, £ b ORFEICR W TR, kL
RIZBET D EWRR 20, AFFETIE, ML T # 2B Ho T D THIZ I T LA &R e
(ZIALT 5 N THREE ST 2 G5 O, TERER DB L~ T, HDOETE-TRE
SOWALTF Z R A I L7z, S7BEIC, BRERE AW CTHEREIT o 7o, BAHHE X #R.
AN m A= — DT a— DENREEZIT 7, A XERBT A "7 2iE 137
7 L EORIFA, FHEITHAT 500 f5ThHhDH L AP SN L, RRRE R HIE X #5552
T ANDOFWE IR D0 o7z, & BIZKBIIRFPEECIED B D — NZZO o7, LAL, Zhvb
DUREE & ORRII B Thdro 1o, ik Z Lo L2 b DIdeinole, ANNA B A =4 —T
FERERH 2R LT b D172~ 72, CPC (Condensation Particle Counter) (2L~ CHI &7z
B BUTHIRAY 72 Dustiness & ii\ﬂ[‘?\ LTV o o, ABFFEIE. 106 7THEO MBI &SR
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B g b F Z o D L~ULA, condensation particle counter (CPC, TSI, USA)IZ L - T~ 5
NIz A VX7 B—T b TN 7T — 2 W CE BIRE 27 5T, 5=,
fefbF &2 AR, RIFEE. THOEETH o7,

2. fEFEIHA

9 NDFHBENY 7 — b SFURFEEICH ) Lz, stk ShieA v 7+ — A Rarty b
HAL, TRTOMET 1 b =2 — VITmERBIE OERICHE N, 4 dT B FEE TS KO =\ K
HEBERIT L > THANAR SNz, &1L BRRICESW TR I iz, BPRRAERH
EANBHERRZ & > TiThi iz, B X S5, OER, D a—maENThi, k.
TR AR~ DRI S 417,

3. AER

KT TR PO TV TF Z NI TF N T F 2 —B O OFERICET 5 b ORE
FNTWz, VTFAD I B 006 OIXEEHINCE DIV TV e, THIEPE O« 72 Hillks
L OBEN SR RFEOMRILTF & 25T (K1), THTE, 2—HF—DRDIZIE LT,
REFREORILT Z o 2RG LTV e (K2), FiiE i, BT 2 o o450, IRGHKIC
AL Tz, IBA L TWDRE, WIRAICLZ 28T &% o ORiF23 8, FOVITEDO LS I
Role, LT # ARGH. THEE TR 2RI S v L TRA LT, 26 D@z
T, FEEILEIREOBRLT ¥ R ICIRE S, BRI, R DERMLT & kL
FEEN L, ESE BTz, HEFIIRE A7 ZHNTWER, 2O~ AT OFFRITH LT
2ol (K3), THTIH, EFMULIEZ OMET ¥ oA oholc (M4), THOEIER
KA v T, CPC ICX DR TGt STz, TORA > Maid, FHE=E, BA. Bk, &
FEODBFANEGEN TN, AV LTI —IC L DERIBESPE LN (M7) A, [EED
Lt & FHE L O CPCIZ L » CEHl SR 7EICIZ - & 0 & LW ooz, —F, B
BRI, FHEEIVEFEOEFTOE ) B O CE» - 7o, RGRE T, ek, A
BRSO (F1) 23, MOBRE TIZRFEBRONS LT,

%
CPC 12 & » THH S IR T AL, IRAYEE D o 1E S &30S LTV Ao T, BEERIT-~0
MBI G A B LEN B %, F BT BT T AHIS O BT 28R BT
W%, ORI & KBDIRO A IRALASIE R S AL 48, 25 ORRET % o 58 & DBIRITI 5 A>T
Do e HHEIZERD DI, ETo. A B A — 2 —RACIE, MRS b
oty FAIE DEEHERIEIC AT BEAL S X7 AR UE T 5, [ERH., SRR 3R 78 T2
)TV T A DREREE D L CHRTH 5.
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CPC IZ X > TiMli SN zhi 7+ 8. WIRMZRFE D SIS LIFBE Lo 72, RS0, 1-7
FERE OB T & N\ ZIRER ST 7 (MRS B2 R D BE PR NN 25
MM LT,

ABFFRO—HFIE, % 4 8 [EKEEM 2 (Baltimore, MD, USA, 2009) THFE Iiic, Abf
Feid B R N HIRFFEBDARIC & » TIT b,
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! ffice

X5 T RAUb 6 Condensation Particle CounterlZ&->TaEHAlE
DR ni-HF

RTREEBEF 13) LEBE DITBTHEAYLT5—
[CEPEERESH

* 1. (EFEGHARR

| F | H BEFYH | LEE MaERX R Ta—
5 |
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2 |41 | B 7 20 %
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— A ES I —
B HFRENCI T 5 B BIFFR 7 A VA (HBV) IZ & B @k 4 - BERFA ORRE
DR
WFFE K4 gk —aE

HAFTEE A FERRFEHEE - IR ER

MEFTEMER N R B R bR R %

LRI FEHE 4 AR
EE

B BIFFR 7 A /LA (HBV) IZ & % genotype., precore fEIE &% N core promoter fEiK DA B DA H
DIFRREICS BT 2 Z E ML NIZ/R > TETCWVD Z & h, HAHRIZRT 2 a2 (AH) & &
SERTZ¢ (FH) 1238\ T HBV genotype BAE S precore FEIK M X core promoter fEiKDZEE DA M|
DN TEHBIRES L7z, HARIZIST 5 AH » FH Tl genotype € 2%, —J5, HETIE genotype B A%
TR AE o7, 72, genotype B TIXHEFNIT X TBa B Th o7z, & HIZ, precore X core
promoter FEIL DA FAELIZ & ARNGRD B AL,

Key Words BUfTZ ™~ A /L2 (HBV), HBV B, QWMEATR, BIENTFR
B -

7T HIBCTIE B RAT R Y A VA (HBV) 12 K D BT RIT R LS EE T DAFRED 1 5 TH
%, BT, HBV @ genotype. precore B O core promoter FEHIE DS HL oD A E )3 A5 AE (BIE
b, FFROMER, FH) IS H 2 ERH LN > TETVWDER, HHPMIZEIT 5 2%
(AH) & BIEAT (FH) 1233 T HBV genotype #EJE <° precore FEI L N core promoter FEIBKDZE FL
DABEZ OV THBRET L 7omiid e,

HMREAE -

s FER RS TP EL (A A) KO [E &N B2 = 2 B i B e B e B (hE) TR
L7 AH (4240 30 i), 12 61) . FH (11§31, 17 i) A %f5 & LT genotype Z#IE L, genotype
B IZ 2T subtype (Ba, Bj) ZMat L7z, X HIZ. precore fHIK & N core promoter I D
ROFEZRF LT,

R -

K1ICHBROERE AT, HATIEMEE & BENZ VN Z 7R L, FlniXmE & & HFEE T
by, LITHED A B Tl b IRFERCTh - 7o, MR TIRIE 7 27 I —BEB HAR
BlCEV B A R L7z, HARIZIS T % AH30 $110> genotype (£ A3 (10%) \B:3(10%) ,C:23(76. 3%) |
Bjt+C:1(3.3%) Td Y, FHI1 I TILA:0(0%) . B:2(18.2%), C:9(81.8%) TdH 7=, Genotype B D
3BIDH B 114 Ba, 2 B3 B T o7z, —J7, HED AHIZ 1 TIX B:8(66. 7%) . C:4(33.3%),
FH17 $iI T3 B: 13(76.5%) , C:4(23.5%) TdH V| BLF T Ba Th -7z, Precore fHIKL U Core
promoter KD ERDOAEEZRFI L72L 2 A, K2 ITRT X OITHARBITIZFERFNIZEL &<
\Z FH f3] C Precore fE# % U Core promoter fEIICZ A2 9 B3 mHr o7z, £7o. AH I TH
D ENTROZER S FEF TRV Z R LTz,
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1. XROERAF

. BA =
AH FH AH FH
Bl%k 30 11 12 17
% (5:%&) 19:11 5:6 9:3 16:1
F5 (5% 37.1+18.0 39.5+17.0 | 245 =+7.9 37.4 +10.4
Frig e EE
T-Bilirubim (mg/dl) 7.7+7.8 8.6+3.1 6.4+3.5 16.3+9.8
AST(1U/l) 1208+883  3453+3021 | 745449 605+565
ALT(UN) 2006+1186 4555+3118 | 1245+545 590+541
Prothrombin time (%) 79.1+23.3 15.6+10.2 | 100.6*+28.3 29.7%+9.7

* Afhs (EMiE +IEHERE)

2. HBV genotype&precore, core promoterZEZD4EE

HE =EN HE
AH FH AH FH

Genotype

A 3(10.0%) 0 0 0

Ba 1(3.3%) 0 8(66.7%)  13(76.5%)

Bj 2(6.7%) 2(18.2%) 0 0

C 23(76.7%) 9(81.8%) 4(33.3%) 4(23.5%)

H 0 0 0 0

Bj+C 1(3.3%) 0 0 0
T

G1896A 2(6.7%) 9(81.8%) 3(25.0%)  7(41.2%)

G1899A 1(3.3%) 2(18.2%) 0 1(5.9%)
Core promoterZ £

A1762T and G1764A 4(13.3%) 9(81.8%) 5(41.7%)  9(52.9%)

B

H P OBYERT 24 L OBIAERT 2 O HBV genotype (ZIZERENZ LI, HATIL genotype C
23, HETIX genotype B A E(AE 5, WERM CTEENRBD LNz, F2, FHED genotype B
19X T Ba THolz, XHIZ, Precore FHIK MK N Core promoter FEIKDOEROFMIZ ¢, EH %
BB TAUTIE genotype B @ subtype BB L CWA Z ENEZ LN,
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AEIOBFTIE, FE? S OBERIEOBREICE D 2 PEBUF & OFFi X ICRMEZE L7
O, WEHIRNICEEZR R EZIT O ICIXEL R o T2, £z, DBE TR STV D 2%
FREA & OEIT P EFOBKN 2 Do foizd, Bahdikinnotz, Atk SEF HBY
? genotype, precore TN core promoter FHILDZE R & HHRED B 2 M METT 2 FET
H5,

BE R

D REEh— . SiAR—=F  BEFXF v ) 7ORIATER. BXRESH|®. 4393 : 90-91, 2008.
2)EIEMS, =EREA, NEFER, MIREN. FRARZM. EER. hik—%F  SHEER
BEICHITSDIC EHDOZE L ABEDKET. Fitlbm - MAHMEEKEE 1 20-24, 2008.

3 mAEAEA. FEIIEM, BHA—=F : BUEFRICHT 2MBHMLBEIDOEUEL SHRORE. BR
JEIEZRAEL, 23 : 1781-1787, 2008.

4) RS, BAR—F : AUFTL - BIEERF%. AN S=0F %, 258 : 55-99, 2008.

VERKH : 2009 4E 3 A 15 H
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— AR R —
FREZHER AR e —IR R SR & 5 NIEEDRET

wEERs 2OF FA
TR At RTINS R R AR TR
- WIRAR R SRR
HFERFTEES mik
BE

REEAEO IR IR BN EOEREIE CTH ARERTAERY . BETLLEEZLND, &
e oO—HERER (SNPs) (MERAEZEER L, ZIRTHREBOFIRE 725 2 E03HiE S Tng, HER
\ZFERE T 2R s 7D SNPs 23ISRV, BIR L~V TORIEY A7 ZHEAI L, HEOFHZ
Wr. TRHICERTH S, A2 TIE, OPN 0 SNPs fEATIC L O FSESAED U 27 & ORMHEEMET L.
FERERRMT 2 RE A SEFRFFEE & & bl To72, £, En ) VO b T v AR—2—TH 5 ANKH &
B CHBRT Lo, 61T, 7 AT A RISREREIOIRRIC L - T, FilloBhEnE s 1 [FE L=,

OPN ™ SNPs TIZIAFEZEAFIE TEX Mo =M, 70— —fRHTIC L > Thifa & B RS 72
SNPs (2 L > CTHREZMEDNVE LD Z & 2RER L. HEREICZ LN E U D Z MR X7~ ANKH Gl
#9722 SNPs % HLoU Bivien o7z, Eichiges ., HEAILFENZEE &)y 200845 H 31 H~8 A
2 HRH L, FERLTTV, R AE, 5 11 BIEBRREERAIES VAR Y T NTHE Lo, KHlT
) DT A RICHBRERIIRT 21TV, BAR MW CRESREAIE & 58V BhE 24, 4Bkl X
17 FBYOAREREO 2 (B A [FE Uiz, 5%, BIGE%ROT T, el r2RE L, Hisfitrz
175 b, BBETRICBT 2EREERGT 52 LT, B2l ~OISHBERFcX 5,

Key Words  JRE&HER, FATARLFL, BloftEH, #7704 K

JREEHEA IR IR RS EOAETEIE THABRENTRERY , BETHEEZLND, R
FAEAEOEJERERITAME U, TS E Tl 100 AF 6 A, BCKTIE 20 AIZhiEdT HE LA LI,
AEPEFFI DO BT < | ZORKIKR DT & 5 TIHEDOMNLIIZHE Th 503, BIG T Lo UTHFSEN
A TOD S EEA 725 TRAAISBIR STV,

FAFFRF Y (OPN) 1ZHNAT T MEADO~ N 7 28 LCRIESH. FEAETNAT Y M T
ISR IEAT U O L. RAE IO & (5l 1 L o DFESR OB, fhORICES- L, #if
FER B B 2 BT L E 2 BTN D,

BT O—HEZA (SNPs) IHERZEEZTER L, ZIREBOFRK L 725 2 L33 STV 5,
PRABIZFARE 3~ 2 Hr il n - SNPs 23 HBIHSkUE, EIR L~V TOIGEY A7 ZHEAIL, FREDR
AW, TIHRCHERTh 5, AWZETIL, OPN @ SNPs AT L 0 iEaRAED ) 27 L ORHREHiET
Lize F72. B0l VRO F T v AR—Z—Th 5 ANKH @s - Chiat L7,

I512, FESNTWRWELGE T 285 ) AUA RIGEE TN AT ) -8, %27 SNP % H
N HERERSRIE TR LT,

MR EFE
SNP DI[RIE & iRt
TNV WEAEBFE 126 £4(F-%) 5762135 75k, 93 4. Lot 33 44) LA ARE DRV M # 214
A () 68.6+11.8 %, Fi 16544, 2otk 49 4 A RtSR & Lic, £7°. 99 Tl L v 7/ . DNA %
L. OPN S5 OS2 UE LTz, B RSRMT 21T\, A R R 72 haplotype
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tagging SNPs (htSNPs)|IZO\ T2 T SNPs 24, fi#fT L7z, ANKH Tidas/ AD@{E L
FERE L, R 21T o7,
OPN 7'&&—% —JEEOE}
Fe)72 htSNPs (2O T ERR (ImM) H6 LONERRD /127 /K Fnd (COM) i (500pg/ml)
WIRED 7 1 — & —IEM 2t Lz, 0 htSNPs (25T, -1807bp 7> 1056bp k%
77 A3 K pGL3 basic vector (ZfHAIAZL, HK-2 fliy (v MEIRAEFIRESR) 2oy ha—n7
FAI K PRLTK) & & HiZ cotransfection L7z, Bl (ImM) F7213EEE VL T L—7KFil)
(COM) it (500pg/ml) Z¥I1 L, OPN 7' 1 &—4 —Et% 1,3,6,12,24 FF##%1Z Luciferase assay
VORI AR L7z,

pGL3-Basic vector
<6 flanking ~ intronl >

|301|, IOSGI!

a gy o= =T OPNREF —
N .' T masee
1
= -:' Nhe site

— —

non risk haplotype TG T
risk haplotype GT T

G
G

|

PGL3FNZE N DhaplotypeD A AT AR Fo TOE—F—EMEZEHA

B R EMAL (NRKS2E) (22 bA— LAY A—EELISRIGFHA

R (Img/L) B L UTEEEH LS9 LFES (0.5my/L) BFEOTOE—4—EiE%E
Luciferase assay|= T 5t

FEARNEE LTS ) D UA FreHaRIESR
AN T W TRy & DIREREA DTERITIEL, BFe & OREIRHIMA T, BaE-H EE
ThdEEZD, BEHRTELTE, MEAEREOEN] ThHhHEETERE (SNP) 28, W2
FEHE B U CIREBARIE L TV D &%z BNTWA, NTFul A 7T ay 7 OFEEIZIL, 27
SNP| ERETILD, FOMEEZRFET D SNP AMFHELTEY ., 10 4 FrdH 7 SNP AL
T95H 7 & T REREABEE I - D—IRAZ V—= T RITVD A 7 A — L Karker o)z,
VAR LT D7 ) Milfn %, 1000 4L ECTTRAZ V—=0 7 %7512,

w R
SNP D[eliE & T
61 # AT SNPs Zffi L., BEHAHfEITIZ T 4 -5 block Z[FE L7= (¥ 1), Block 2 Thifatk
R KO B RN 7T o X A TERFIE LT, FEAEE A OB TRIE T D &L
T2 A7 GTTG IR REICZ < (p=0.0227 odds k£ 1.676), T Z A 7 TG TG I HdHE
122 < (p=0.016 odds . 0.351)Z 5317z, BAN & HENTOERIZOWTIFIA LN TE 7o
77

994 DOPN SNPIZ DU THEBUR I BEARNT 24T > 7o, KHEO WA haplotype block& 7R L,
KD SNP FEM T 0 v 7 NDhaplotype tagging SNP - (htSNP) Z 39,

REEFREAILE (126%) LEHE (2144) TBlock2iZd Hhaplotypes :/)u Tt &
1Tolz. GITGIIREABHICE <> TCTCIHRHH GEARE) 12Zuy

Block 2 Haplotypes
(SNP  Frequency _Cases Controls OR 95% CI  Chi squareP value
10-11-19-20) (n=126)  (n=214)

TGCA 0.756 192.0/60.0321.9/106.1 1.054 0.659-1.364 0.080 0.7777
GTTG 0.132 43.0/209.0 46.8/381.2 1.676 1.072-2.621 5.189 0.0227*
TGTG 0.088 11.0/241.0 49.2/378.8 0.351 0.179-0.689 9.978 0.0016**

TGCG 0.012 4.0/2480 3.8/424.2 1.801 0.438-7.395 0.667 0.414

*P<0.05. ** P<0.01.

ANKH JJK?T SNPs % [67E LfJﬁ) FE B L B RS 72 SNPs [3RIETE 2o 7z,

OPN 7 u&—% —{&HoE
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Luciferase assay ClER2I LUV COM FERDORFTKIZ LV . OPN 71— & —{EPE LRI |
FU. 24 B —7 23807, "TuX AT TGTG N7 ey A7 GTTG LU T, &
fie % 7213 COM FEmaz X 5. OPN 7t —X —i&EENHEIC ER Lz,

BRAT VN
o @ e -
E rausau> Haplotype =i, Haplotype
TGTG apq W
£ WRURVED 10 wmyzom
; . V haplotype § 20 V haplotype
i Haplot: 3 ..
£ aplotype 3
#®AYAZED ®BEYR KM
haplotype s l haplotype
Tome veth exposare ta 1 orpotasiomarstste (P<0.001) T e espose s cou  (P<0.001)

FEOBER GO ) D UA BRI

LI E LT OPN UANDBIAIR T2 BT 572, LN O JREEFSAIE L LTSt &
IRBT ) BNTA RTEAT o T, [FESICORWBEERE T L E =27 ) AORERIRSR & LT
PREGHE BT LB OFHIET ) AU A RBHREMENT ATV, BARNIZISUCIREERSAE & 5 B
B, ABYORERER X OV 17 B @R 2 fElkZ FE L= B,

BORELZREDD
. e 1 SNPs e
: . 3 °
F ° @ °
R ° = §. - o
. o 1 -
2 °, e o . g e
s tu o ———— § o D
i e L LIS Y ‘°d°.$ b el "-.a"’c%&:’ :‘"u o' Y . M By ete o B S

REBFERELRVEEEZRT . 4ABL2BRRS LV 1I7BLBAERD2MEEZREL .

z =

F1V T IFEA T — OB R -5 TRl TE CUVROS, I, 8fn -2 (L2, single
nucleotide polymorphism: SNP) % Huls& L7=fidrosiTior, 1w AEHZEH%RT 5 Vitamin D
SRR, TN DNEEMSRR, va X —BECOWTHESNTE TV,

AWIETIIAN D ML LREEE L, fia~ Y 7 2 THDH OPN IZOWTHEIS,
NI B AT GTTG TIEEAFIED J A7 3@ T2 A 7 TG TG TlER#E GEfand)
THDLREEDRENZ 2R LTz, &I, ENENONT v XA 7 TTae—2—IEENET5 2
L aMER UTs, BRI X DB HRTIC Lo CL RFED T 1 X A T CIRIEFEA DFRIE Y A7 332081 C
XDLAHEMER BV, R THICER TH L Z EAVRE ST,

T BT A RIHEERIERER O D BEE A FEI C Wi, FFEEIs 2 RIE L, Atk
T & . RIS R LB I CRBIT A ERICHOWTRET 5 2 & T, FBEE s DORE, I
AT LM ATRE & 72 DRl iR S v b,

SE3H
1. Okada A, Yasui T, Hamamoto S, Hirose M, Kubota Y, Itoh Y, Tozawa K, Hayashi Y, Kohri K.
Genome-Wide Analysis of Genes Related to Kidney Stone Formation and Elimination in the
Calcium Oxalate Nephrolithiasis Model Mouse: Detection of Stone-Preventive Factors and
Involvement of Macrophage Activity. J Bone Miner Res. 2008 Dec 29. [Epub ahead of print]
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. GaoB, Yasui T, Itoh Y, Li Z, Okada A, Tozawa K, Hayashi Y, Kohri K. Association of
osteopontin gene haplotypes with nephrolithiasis. Kidney Int. 72(5):592-8, 2007.

. Gao B, Yasui T, Itoh Y, Tozawa K, Hayashi Y, Kohri K. A polymorphism of matrix Gla protein
gene is associated with kidney stones. J Urol. 177(6):2361-5, 2007.

. Gao B, Yasui T, Okada A, Tozawa K, Hayashi Y, Kohri K. A polymorphism of the osteopontin
gene is related to urinary calcium stones. J Urol. 174(4 Pt 1):1472-6, 2005.
. Vezzoli G, Soldati L, Proverbio MC, Adamo D, Rubinacci A, Bianchi G, Mora S: Polymorphism

of vitamin D receptor gene start codon in patients with calcium kidney stones. J Nephrol.
158-164, 2002.

. Nishijima S, Sugaya K, Naito A, Morozumi M, Hatano T, Ogawa Y: Association of vitamin D
receptor gene polymorphism with urolithiasis. J Urol. 167: 2188-2191, 2002.

. Vezzoli G, Tanini A, Ferrucci L, Soldati L, Bianchin C, Franceschelli F, Malentacchi C, Porfirio
B, Adamo D, Terranegra A, Falchetti A, Cusi D, Bianchi G, Brandi ML: Influence of
calcium-sensing receptor gene on urinary calcium excretion in stone-forming patients. J Am

Soc Nephrol. 13: 2517-2523, 2002

FRER

Takahiro Yasui, Bing Gao, Yasunori Itoh, Masayuki Usami, Atsushi Okada, Shuzo
Hamamoto, Takahiro Kobayashi, Yasuhiko Hirose, Masahito Hirose, Keiichi Tozawa, Kenjiro
Kohri. Haplotypes in the osteopontin gene associate with nephrolithiasis and without bone
mineral density. 11t International Symposium on Urolithiasis (Nice, France) Sep 2-5, 2008
(presentation Sep 4, 2008)

YERKH : 2009 4E3 H 8 H
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PVM-MA)

cMC
PVM-MA 35wt CMC 20wt 40wt Swt
Wistar rat
5 AQP5
3 99 2 8 9
Wistar rat 80ppm 2
AQP5
Key Words AQP5
1999 11
2020 17.2
2051 30
19
20.8% 21.0%
AQP5
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65 56.1

n
( )
Wistar rat 5 AQP5
1
PVM-MA) CMC PL
A J PL100Owt
1
Code PVM-MA CMC PL LP
Control 0 wth 0 wth 100 wt% 0 wth
A 60 wth 0 wth 40 wth 0 wth
B sowth  Owth SO wth  Owth
CC 0w owth  T0wth  Owth
D 0 wth 35 wth 65 wth 0 wth
B owth 30wtk 70wtk Owth
CF owth  20wth 80wtk Owth
G 35 wth 15 wth 50 wth 0 wth
W 30w 20wtk S0 wth  Owth
0 25w 25wth S0 wth  Owth
J 35 wth 20 wt% 40 wth 5 with
2
Code  Material Manufacturer Type
PGS S GSK( )
I o
e ¢
PGP GSK( )
PDT GSK( )
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1 5
CSL500 20mm 2
541am 37 1 10
JIS T6525-1 0.5
37 0 1 10 30 60 180 360 9.8N 30
5mm/min Instron 5565
SNK 5%
5 AQP5
3 99 2
9 Wistar rat Charies river Co. 40 80ppm
2
1 Control  CRC
PDT p 0.05
2 |
Control PGP p 0.05
500 100 ¢
400 +
300 - ;:
B 200 é
2
160 L et e e 4w 2
0 0 {
0 10 15 20 25 30 0 60 120 180 240 300 360
Time (min) Time (min)
30 4 360
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30 3 Control C F 1

Control C F 1
4 360 60 180
PGP 180
CMC 30 60 PVM-MA 30
60 J 30 360
360 p 0.05
5 6
5 6
AQP5
AQP5
PVM-MA
CMC
PVM-MA CMC
PVM-MA
CMC CcMC
37 23
PVM-MA PVM-MA
cMe 1
AQP5
M, AQP5
AQP5
AQP5
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AQP5

pl03 2003.

® Hong G, Lian YM, Sadamori S, Hamada T, Murata H.: A questionnaire survey of dentists and dental
students in China about denture adhesives. Int Chin J Dent 8(3), 33-37, 2008.

® Inoue N, lida H, Yuan Z, Ishikawa Y, Ishida H.: Age-related decreases in the response of Aquaporin-5
to acetylcholine in rat parotid glands. J Dent Res 82(6), 476-480, 2003.

2008 8 30
International Chinese Journal of Dentistry 2008 VOLS8

2009 3 12
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— BREEHSERER—
7 5 0O—.1 plaque B RO WIEARREIZF (+ B Porphyromonas gingivalis HU DR E
IZDWNT DEEFT

o E KA g == R

B A B & BB RERFEEAN AL A = AR
[ R A 00 B

ERFIEA RS g RO

W E B & R EHEASE RN B AL RIE R O PR S5
I

£ B BF % F 2 owT, # KN, BAREE

B B

Porphyromonas gingivalis WZHEROEBERE S THWHHETHY, TIREETIERCHELRFOFREHRE
FRVL OPAENCENTET:, UL, RECTFELZFREEFHS EIN TS, #E DNA OFR, &5,
P EEAREEREZLTVDHE R b ARS L HITRREEREIC L REERI-LTWH T ERHY, IO
B COBREIRMREY, FORADIE S LT, BEOEE DnakK IZ oW THRE 2 T2 2 & & Lis, £ gingivalis
W83 #RD dnak Ml Fu 2/ n—=r7 L, KBEEAWCRERAL, £ERLEbOEBLIZLNTEX, £, =¥
AawA Uit FMEF S P gingivalis WHEEHRTHZERTERE, Th6EAVSZ LIZE-
“C Dnak OFREHEICB T 2 REIOMT S THE L o7z,

Key Words Porphyromonas gingivalis, bt A hiARH L7378, DnaK, AR

" OB

HIEHIEIZ B THE—BE O nucleoid-associated proteins (NAPS)IZ & VBRI IR L 22230 MEZENTH
D, FRbOF A7 BIREEMEOE 2 P ATEBERETWA Z Lind, BER bURF 3B (histone-like
DNA binding proteins, HLPs) &FEIENTWS, ZOHTH H dH » & b— R b0 TH D, KRIBE O HU i1/
HESHESNTEY, DNAIEAS LIy e LTI 22287 RliE Ll U, S5 DNA OFR, &85,
BIER, AL, EER S CEEREEE LTS, MOERETS HUICEEMSEERAH S TS, £hbd
HLPs DAESMR USFEMFRRMMT TR TR, BIE L o EREP I 2 —F AL FEREO HLP
3O B RS ~ORSICEE L, TNLOEICLARECHFEEIIEES L TWAEZ EAFRRENTVD,
FD A D= X AT ST TS, B2 MREE Streptococcus intermedivs @ HLP B3k EAERMNG O
A COEECEELTNAIEERELEY,

Porphyromonas gingivalis ITHEAROEREREE ENTHWHHETHY, £0OHU OEE THLREN, UL, ZO
HO MU KBERP VU FREOENE R R THWAL O T, 10 OBRETHINMBFEEF 7 HEEZ=a—FLTHS
LW TG, LT, ZOERER H AT AR ZOED HU OFFEOHHIT L it-Tnd, T2 TET HU
EOBELTREEND Dnak D 2 —= T E{T, TOME L ONTORFNLBHDH L E LT,
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HEEFE:

Porphyromonas gingivalis W83 1% BHI FE XK SLAEE M G L, BF RN » 7 AN TEETE U, fscherichia col i DH-5
i NA 7o —=VFBIUTSAI ROMAEAIT, E coli BL21 BBz & A7 HREBICER L, 2
NG KRIEE T LB broth B TEREIT -7,

AL 75 R FOERIIK 1 TR XA T ok, Pe-dnakBiEF% P gingivalis W83 BrOULAAME DNA &
5 Sma 13X U Hind 111 ¥ b & E3eHEBHC PCR #8448 L7z, 3808 L7- PCR EEWIY Sma 1 3B K UF Hind 111 THH
L, pRE-1 % Pru 11 B L8 Hind 111 TR L7 OO His & 7 THIC T4 U H—F CHlAaAZ, pQEKS3 #{ER L
. ) An v iR ST A7 DT pE-hlp-orf-erm ZEERI L LT 2425bp DT FF A MEEEL,
pQEK83 {ZHAA5A K, pQEKS3: :Em* % {ERE L7z,

His—PeDnaK # /37 B RIS E A0, pAiKS3 FH7SAATE £ coll BL21 D3R 400ml IZ isopropyl-
B-D-thiogalactopyranoside (IPTG) % 0.5 mM, 1 mM, 2 mM OBRIEIREE CINA -, 37°CICTC 8 FlIEHRE, B
FEERELIC L VERL, 10nl OBE Sy 77 —ICBR L, BRIEEEFHEMEL, Triton X-100 x5 Z &
Ik # R BREE L, 2V EEREELEEREE NSy 7 7 — T Uiz Ni—agarose 7 7 HCHRINL
Foo BEEE, A SE YV —AEEDREHAY 77—l ¥ R HOERERT o7,

VERE L7eilla k. PeDnak & /2 HAFERTHIDIZ, SIS-RUTFZ VAT I FERKBBLI G 2 AF
S EIToTr, BHEEEERE 15%SIS-RY 77 VAT I RAVERNTIKEIL, CBB THRET S &ILICT7 v
{ER Y = U F T electrotransfer (2 Lo TERE Lz, BEAXAINS TV yFx 7, HiHis &7
FERIBT I BRRIES i, RV A R —EilE 2t BR T 1RMRAESE, ECLBHY» b &
BoTRAas®k,

P gingivalis @ 37°C—7EEE3EME 200l 2B OMC L VEER L, 100ml @ eletroporation 23w 7 7 — THEHE,
By 77 —2ml iR L I EFT Y bk Lis, 1001 920058 L, ERT2ET—40CTHRELK, 100
L DIAVEF L M 2y g @ pREKS3: (B’ A T2 b D% F o~y MTAR, 2,500V T electroporation %17
o, BB inl O BHI ##EMA, 37°CT 16 BEFIEEEIT o7, BONEEEIIT ) R o<1 237 Bl 2
FigHh B CEIREIT o7,

w R

P. gingivalis @ DnaK Z /%7 2185 ¥V Pe-dnak BinF% pQE-1 77 A 2 FiziEA (& 1), £ coliBL-21
RSB L, IPTG (C L ATRE CRE SR, E2I0FRT L 5ICEEE A B His & Sk LRt 5 E—nv
REBRL, $hE05FHA X0 72kDa & FREIT 2@ LA LTWisie®, ZOEKE £ cols BLREKS3 &fh
£ L, LgEoERICERLL,

WIZ E coli BLQEK83 |2 X5 His-rPgDnaK BEAIZE X 5 IPTG B OB OV TR ERT o7, RS ITRT
L350, KRR 8 B T IPTG #2EE 0. 5nM Bl LS TR EBRMNBEE SRz, LA IPTC #2E 1nM T8
AT L E L,

FEEMETER LI £ coli BLQEKSS OEEEED, BERICLVEREL, 20 EEEZ AW T His-rPg-Dnak @
BRLEfT o7, BT v P NEED T LR HNTIT27, B4IZRT LI, A 24— M X BEHEZ,
Y2 AF I L BNEVD TR A XD F—RRR b bOOFRENIGTHA KXDE 30 B35S
NTWAZ EBELMC o7, CBBRATIIERFRE OIMEHITIEATHEN, SEOBHICERTEZ DL
Bhhs,

PeDnak %/ v 77 b LEEBMREERT IO, ZOBEF PRI Rav - bty EBRAA
#2775 A 3 R pQEKS3: Em ZARRL L7z (B 1), ZOWRTH P gingivalis \THEEHLL, = U Ro=A UMtk
HEEBAZLNTEE, REGLNEEROTHE, BNOELET & OBABRIPECTHIEHREERLTH
B,
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Sma | Hindlll pQE-1 pQE-hip-orf-erm
5,893 bp
Er— 3,486 bp
1947 bp

Pyl 1l Hingll hip-2s hi7
| | 2,425 bp

smal M Smal

pQEKS3 l
5348 bp ]

Pg-dnak

EcoRYV EcoRV pQEKS3.Emr
65,450 bp

1 75 A3 K pQEKSS 35 KT8 pQBK83: :Emr S H:

kDa

87.4
72

45

32

14.4

IPTG

Strain A B C A B C

B2 Bikls kA His-rPeDnak BEROE
() CBBYufa, GF) w=AX 148  AB C: BiES

kDa

IPTG{mM) O o512 0051 2 06051 2 0 05 1 2

Time (hrs} 5 8 5 8

3 E coli BLQEKS3 = & & His—rPeDnak B ~D IPTC IRE B X USROS
(£) CBBIfa, () D AHF /AT
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kDa
9775
45
32

14.4

123 4567 8 912 3 456867 89

B4 His-rFPe-DnaK o>F5H
(£) CBB v, () W=AZ O  &L—> 1 :#IEEs, 2 EiHE 3, 4 8EFRAENOLE,
5, 6, 7 :A43F¥/ =z kdEHES, 8, 9 hEES

Ez =,

P, gingivalis iIHEAROER & ST AHE TH Y, FORERTFOMAELZ OB X D EBEMROTHeE
PRS- B b, M DN OFEl, BE, RPEELRFIZREZLTOVSER P EF 37 TITHER
PERIEI B RSB LTWB I ENRBY, LY FRERETEDZ EBFREN TV Y, HEMEE THD A
gingivalis TbRIEOEE% 5 LTW D MREBERE, TOMBADLERE L LT, £7 BEDEY Dnak (22T
WME BT AL E LI, P gingivalis W83 kD dnak MfzFa/ n—=r 7L, KEEEZAVWCHEIL, 5L
¥ His & & BT o B2 E5 Z LN TEE, JOEFTRELREDRHD OO, TRDHEN
BFH DLk, MARZ A EEBDIENTED, FAFAVWHILICLY, Dnak # 2  HOEE
~OEE, HAVIEERN TOABRBREIOMIFICEI L0 LERD, £, TV RAuavAf ittt Eor
FEET% P gingivalis [OHEGHRT 5 2 LN TE Tz, BETR L OBEONNE dnalBIBFE2/ v 7T 7 b
LB BEEIT>TRY, ZhNE LIS OREF OREE~DOBES, EREEOEVHU R & O
DWW ORBATEEL 25D,

DOBITFHNE L EMNESBEBINTVDY, KERICEVEONEAREIZ R BERVYS v 2T 7 FER
it EEEEE £ gingivalis DFEMEFRAICEIMISLOLVWE, SHOTEORRICFSTEDLEL T
Do

BEH

1) Dali Liu, Hiromichi Yumoto, Katsuhiko Hirota, Keiji Murakami, Kanako Takahashi, Kouji Hirao, Matsuo
Takashi, Kazuto Ohkura, Hideaki Nagamune, Yoichiro Miyake: Histone-like DNA binding protein of
Streptococcus intermedius induces the expression of pro—inflammatory cytokines in human monocytes via

activation of ERKL/2 and JNK pathways. Cell. Microbiol. 10(1): 262-276, 2008.

W ARFLEIE, 20090483 A 12 A TAAMERESRS] ITBWTRAY —#EK,

fEREE : 200943 A 9 H
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-A R G R0 -
EXETN A0 FORERBLRBFRICETSMA

mEE KR &4 Kk T

i B O#® B AEBENIARFRFREFEWREM
HEAKEFEE B EF

OB OB B LEEEITEFRE

E 5

hETREFEOERT VAL RESN, EOERERCL2EBEROBBEELLTHVWONTNSER
FIZOWT, ZOBRERARECOIFRAORKEDI L PO—VDEHOT7NADA RoMEERY TS &
EBIT, FNEISy FCROBELEELEZOEFEAT VAU FOMPRE#HBZAUET A I EEZHWNE
LT S FEONIT—2a  EERICSy MRS L EZOKANBBEZRF L. WE2EERERE
F7R MR TUBTEZZERIORY ONZ L ANRRY 2 NHEREE Lk LC/MS/MS ESI(+) 47
WEFDITEICED, EFALEMIBNT0.1-3.0 y/mL OREHEATERINER, FHRE, EHEVTN
bRIFTREBEERS Z LNk, EXEIFA 532 mgkg (L NEREBD 20 58) 23 v MO
HELEB#0SH 4SO MTREHRB 2 NICENBBRERN/NT A —-F—2KFH L, protopine. egenine,
tetrahydropalmatine. bicuculline @ B & M1 1 #F Cmax IX. THZEH 49.9, 44.4, 127, 31.6 (ng/mL)TH > Iz,

Key Words ExRE, 4VF 07O R, EYEE, LC/MS/MS

#

i

5 RV Corydalis decumbens (Thunb.) Pers. (7 S #1) OBEEHEETBAETHY . FEFICBY
LA, BARE. FHEL, BELEFETHZ, PTETRERECZESENS TN ADOC FOEFEISH
Hah, Ty MNENFEEBEREEEI VN T 2EAESBREIRTWSE D, UL, EEIFA0OEH
Wik, PEEA CTHEERELTOFATI22D0RNEELEARNETHL LD, BOKGFITLDH
HEENKDOIND, EXERSENTWSE 7N AOA RIZHE. protopine (1). egenine (2).
tetrahydropalmatine (3). bicuculline (4). palmatine (5). kikemanine (6). coptisine (7) & (HENZE 11TR
T) REEIhTWD, AAETE. EREOBBEAMRMK CO,LF: A5y M NFELELZDOLA
M1—~4 OMmFREESEZAEL. BEERREIAKRNGMERNET I ZENETIRF 2T o1,

A &

BB EREOBEATR CO, THFA, MEW 1-4 OFERI, HARAEOBRL RENSHES

NEbOERFHLE. ERERBERFME CO,TFADOE FERHEW 130 me/day THDZ ENE ., FEHR

T26mgke/day 2 PERARELTHRESEZHEL .

SEERENM - Wistar ST I b (9E, A X) ZHESLCIOBMALTHEALE,

FINHhDOA B A BEMOAEL Y 72 LCMS/MS 2L D44 L 7z. & AT L1 Quattro Premier

XE (Waters. Milford. MS) @ ESI (+)-MRM E— FTfrWh, # T AL Inertosil ODS-3. 2.1 mm i.d.x50 mm.

4um. BEB. 10 mM AcONH, 3R . pH 3.0 : MeCN (80/20). 0.2 mL/min Z A L7z, SHEICA W&
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LU TO®EY THB : LMW 1. 353.89—188.5. cone voltage 14 V. collision energy 29 ¢V (tR 4.3 min) ; 1t
&4 2, 369.9—189.9. cone voltage 13 V. collision energy 13 eV (tR 2.5 min) ; {b& 45 3. 355.9—191.9. cone
voltage 41 V. collision energy 29 eV (tR 4.9 min) fk&4 4. 367.9—307.0. cone voltage 29 V. collision energy
25 eV (tR 2.9 min) ; papaverine. 339.9—201.9, cone voltage 37 V., collision energy 29 eV (tR 3.7 min).

egenine (2)

HyCO O
H,CO N

| OCH,
O OCH,
bicuculline (4) palmatine (5) kikemanine (6)
o
<0 O §‘\
| 0,
(L

coptisine (7) 1 BEXERSENETN o1 RoOEER

= X

FTRUDIC. BEBTEEFRL LS 1—4 B 180 uL 2. WEREEYE & L T papaverine (97 ng/mL)
VR 20 pLINZA B Z & THAM L BRI E, LCOMS/MS TAML., MERZH W, TORR. L5
EH 14450 ng/mL OEEHE T, “E 0998 U LORFABRERSE T, ThzbEtEREOHE
RFEECO,IFATORLLEYEREZRD. LAWY 14 T 204, 20.1. 108, 2.4 (WwW%DEZEE.

KIZ, BESWELMHCHERIBLEEORNFBECIDOVWTRHE LA, &8, Ry NI LB LEE
fREt U758, i 75 uL I2. papaverine (24 ng/mL) in MeCN : AcOH (98/2) #iK 75pL ZMA . #ML<#H
1%, 20CT304BBEL, 12,000 g. 7 minBELUL., ZOLEME 10 pL 2 LCMS/MS ITT 2P 2T FT 5,
ENDIHFET., RLIIERTAREHERELS N,

£1 SHEHONVF—a >

protopine (1) egenine (2) tetrahydropalmatine (3)  bicuculiine (4)
500 ng/mL T [E Y2 (%) 108 100 115 100
100 ng/mL T O E LR (%) 109 101 119 106
30 ng/mlL T EXER (%) 137 131 144 140
HMZEBHE ) 3.5 2.8 1.8 3.8
H A% (%) 6.0 4.5 5.0 5.2
3 [B1 G S AR B fR 5 (%) 5.0 4.1 3.7 5.0
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BREKIL, 4—500 ng/mL DEEHENT AEMNENTH 0990 D EOCBRFRBREBESHEITIZDBOD, 30
ng/mL U EOBELZBNVT, ANROETARDONEIENS, COBRERXBWTRMBEHERRZTX
BT RV TATREZBEBRTERWI LBHBAIEN., ETORERZEUSAEENAREBINL.,

BRI oa—Lb—2a FiHeERLT. REFTOABCRLEZAEIZLESy FEHLT, EX
MOBERTE CO, TFAZ 1%HNRFLAF IR O —RIZ 532 mg/ml DBETREBEIELZDBOZE,
10mi/kg DEBTREIBRE (532mg/keg. EFEARDO 20 BRICHYETS) L. BRBNICEOL TEEY
14 OMPBEHEEZAELE. TOHRERH2IFRT.

1 354 2 451
a0
25 1

20 4

15 1

10 4

4 4 + + » » [¢] T T T T T T T

4 6 8 10 12 14 16 18 20 22 24 0 2 4 & 8 10 12 14 16 18 20 22 24
Time after administration {hr) Time after administration {hr}

3 160
140

120
100

T T 1 L] v 4] T T T T T T T ¥

0 2 4 6 8 10 12 14 16 18 20 22 24 0 2 4 6 & 10 12 14 16 18 20 22 24
Time after administration (hr) Time after administration (hr)

2 EREIFZAZIy MIBORELAROMLEY 14 OMFREHRD

#2 EYPHEFEHNSIA—F

protopine (1) egenine (2) tetrahydropalmatine (3)  bicuculline (4)
BE5E (mg/ke) 10.8 10.7 5.75 1.28
AUC (ng/mL«h) 19.5 249.3 259.7 105.0
Cmax (ng/mL) 49.9 44 .4 127 31.6

FRETFAREGINTWAT DS FOSEMGEBLE. Bx0beBicBdsH5R8E. S
MBI MPOBEEEBENSERLEENBHBENNNTIA-FE, R2ITART, 4207401 RO
5%, BHMAEENED S =D tetrahydropalmatine (3) T. FEOH/EBFESLHMITENETN. 4REE
R n s iEElEL Thz, £k, TFAHOFRENREDEZ Y protopine ()i, & b K1 L ik E
HEHEARTmE (AUC) &=L T
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Z =B

ERECSENTWBTINHEAT FO LOMS/MS WBU32EEERS. LEWEBBRBTHS 20%
MeCNIZBEM L BB, 2 BEETORRETRFIRANTES ZEAHLEMIRo . LAL,
FNOEMBEICERLEZBEITE, FBIBHEERNWERS /87 T 30 ng/mL O RE T 100%% KiE
WHBADENENGESH . FRAEKIVOBZABTSE, FONRIHBIERICIDBRETH I LN
AEETH BN, BHRILEBERICE->TLEDI D, BEEEN MS TOSHKEETI YN AZIRE
IPENDBEKNE B ZEPHENTWD, #E> T, BEEH 30 ngmL L TOERETIE, TOTRUI R
BRICLDZENBEBERTERNDOLARD, ERDEREVET LTS SA/RENEE N,

RFEIZBNT, v PERELUAEREIF AR, bt MNEHAEDO 20 BOBERTHD., ZOEXITH
MUAERETLFTZ (5.32mg/mL) 1%ANVEFFIAFIN N0 - A BERIT, TFAOHERELL, &
BOENBICERELEETEHENZVWEE, ERARERZY -RBERE LU TREV/HETOARNWRET
Hok,. ERELFACEENETINIOA FOKBRIZES, FHETEREELS OMBHPRZEZRD S
DI HBERAE CoO,ZRAWVEMBFEEZRAL TLAN, ERICEORSEFEZ2HBTIRICEENS
DHERBEEWOIEHENBBE LR ILMHEN Rk, AEOBEEATHRBELPEETS - Lied.
P7OFFA M) v ERAVWREGELEHIERE., KANOSBREEZRETILEEND S,

FE EREIFAZEMNEARO20EES Yy PBEL N (LEW 1—4 OEEMHPIREIR 30120
ng/ml &, TRU VA ROBRENEEATELIRETRARAVWDOTH 2. —FH. FPHERTEXELF
AZEPERAEBEDO I0BETI Yy MCBORSGLAEELEE, Sy MVIRSERICHEERRAEZEZL T
LI s, REBFLMNIABRO 0 FRBCHET A CLRE#HT. MFBEEZ N LOEEER
BETHIEEHERAN., #oT, YN AMROBEEEEL T, EEBKEZFANTEZRZHOER S
v B ZRRICERATSSy FeFA—0y FTHETLIHERDD EEZ SN,

AMETHENRELUZCEYDOD B TR\ EXREILF Z I protopine (NBEDHZ S EFEN TSN,
AEEWOHELEREED TELS, BERESENTWS eginine )OO 20400 1 O AUC LRI A
Mo Fr, —7F. bicuculline (HIZE KEL F A HIZIE eginine Q)DW 8 5D 1 LMEEN TV WD, eginine
QRQOKIFZD2DCmax & 28D 1EBED AUC & . SEDOEICHEHE WEZR L 7. Eginine (2) & bicuculline
@3, DTHEENTEHAKERZRET N EDOBWTHSIEMSE. pH ASEREICHEN., BEEOEWT b
>3 % 5D bicuculline @)D HFMHELE RN E NI EAHHEEN D, —JF . protopine (1) D BB 14, eginine
(2)® bicuculline &V HENIT LM S, MRKOBREMEIIEN LD EWI EAEHIE NS H, RO
MPBRERBEOTRERWbDER2 ., ZHiE, TORBBREOEEHIS, BORERAWEBREBRFT O
BENESAZYD. FTEYOEEHEEARACHEELTLEN, BElchialr2kb0EFBLZ Nk, £k,
tetrahydropalmatine (3. TF X P OEFEIL eginine Q)OW 27D 1 THAH M, #3 5D Cmax & IFIEFE
E® AUC O %75 L /2. Tetrahydropalmatine 3)IZ D W T, A FEBEZFEMICEBR L THBINICHLE
HARSIMBETFAREINEZMENDO T P AR —F—OEFIZB > TWBHu[EENRB I N,

EREFNVAOA REROBSUANE L THEITZ200BE L L TR, EEHOKNOGEEZTD
HHRBEENETE-HTeNDZ., LML, XEEHWOBRRIESBZARL, FERTEALERERDS
ERTIy MRTTZEIETHZILENS, LEPORNOHHEZBD TOHTRENELATS I LH
FERELTHRDTED ZETHRV, FEEYELENENCERRELTHET 200, REER
HizERBOTRBHBEBLEILOND.

(2001 € 3 A 7 BER)
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—H R A s B R 2
MRAVINIOT9AL IIRERZ L DILEHMORR

W geE K4 Bk FaA
H AHT BB FORRIER PGSR FER B
T i B HI SRR SR e R g%

TERREEEE B A

25

HA TDONRF v A )VAEGET VE FANT, ka2 RRHEEY 7z HWNTH Y A )V ATEMEDOZRIE %5
Iz, ZOFER, WME R OEER EORMBSRMEIIREIRERN S L Z ERH LN ol S, Zhb
OEMHEED OB FIL. 7 A A OHEFEH TlE7e <. B EOBROEEHLIC LD Z ENmgEni, =
O OFERIZ, A B O T A NV AEGE T L, BARGEIEEICZ D20 A NV AERMEORE R E LT
FHTHDZ EERELTWND,

Key Words B A =2, "¥Fanw AR, HFivA VA, BHRGEEHAL

#E -

FT=BIEIA 2DONRNF 21 A NV AEREET VX, PLT A NV REOIRE R Z 7T 2 LI ﬁ%?%é:&%
‘S LTWS, T TICRZBIE, Z20REHAWT, &ﬁ%@%%%#%//t47 VEHLD A IV ATEEYE

L CHBEFERIT 2 Z LTk LT b, —F, Riebid, A 22 T, BARGEEE(LE %%ﬁf%é;
EEHWELTWS, ;ﬁa&@/a?/a TNZHE WA D HARIERREE N U A NV AT D Z & D
LT TWND, LTENST, HAaDAF a1 7 A NV AERETVIT. BRGIETEECEZET LT 5874
NWVAEDFHIIHR E LTENLTWD EHIfFFEIND, RIFETIE, BRAx REBMOFNE, ZORTHUANVATEEZ
RTMESEDZ LR B L,

MEERE
HA TADNRF 21 7 A )L AEYGLE T VT, FAT- B AHESL LT 5B L= 5 7= (J. Gen. Virol. 89, 188 (2007)),
HA 2 DGIEIEALE O L. FAT=BAWME L2 HEIC L= 572 (], Biol. Chem. 283, 2185 (2008)) (¢
1, ®2),
BBk OMEKRIZFEICA— N7 L—T I X Bk Lo s L7,

FAR SRR L

e

R
R — T
BmPP
iy Rﬂi
B 1 w3 RIS K D A 2 fifiHsE Xl 2 HRGIEIEMACIZ X D A 2 fHIHE O RS

R

H RS IEMALRE D B W EEY R A RR T2 HE 2 AN E LT, 10 S EIZOWTh A Uiz = s L
72 BIRGIEIEMALIRER 21T o T2 ML, R ONT=T B 7 ARA T 7 a4 X L%, bl lk (5~10 %)
OIFEMEZRTEE BED 1) K% R (B 1) 288 LR, 512, BRGEFEMEEYE O HTEE L
T LT, WERE VB0 EEWIIEE 2 G D RTLEE AN L=, £72. HARGEREREZ26T5, 2 b
O ZIIIPTA NV ATFEEDE DL FE L VAN ARGGED A a2 W TOR L (FE L, 2),
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1 REYOR O B RGEIEEETE & JT Y A L ATEN

AR g (units/mg) a  BLUA L AIEM Db
RPEY) 1 10 ++
ih 1 20 ++
YAV AY 0.3 -
AT T7af R 2 +
=V 0.6 +
B 0.3 +
HRF ¥ 0.9 ++
RS 0.6 4

a JEPEYSC R ORHIR O BRI Ing 24 0 DTSN
b 6~12 W[} (+), 12 BRpALA L (++) DIk zh A

2 RIEYOR O B RGERIEEETE & U A L A TEME

FRA HeiEME (units/g)a B A L ATENE b
JREEW) 1 1700 i

il 6700 ++

THY IR 410 +

NFETH 120 -

a BEPEMOAN 1e 4 OFEME b 6~12 B (+) . 12 BFRLLE (++) OFEMLHE

BE

L. 206 OB RUEIEIE I E 23 TR - 165 et R dn & L TR~ < A%, WaLEz v
T A N AR L ORIIRKRRZ1T 9, BREBROA 5 REWCR e &2 HIMEL L L, VAV ZADOHFEILE
Tid7 < MR OTEML 2 A ERREFF & 42 U A VW ZAEGHYED TE « IBEERIFRIER O 720 TQOL (ETEDHE) |
(CECHE LB 28 L 70 5 9 L (IRHE) . 2 b0 BRGEEEEwEZ ( [HEDFE] 7oLl L LT i
FOBIKICEIINT 572 & U THEREME 2 5 2 DB HR K D (BEREME &) .

SEXM :

1. Orihara, Y., Hamamoto, H., Kasuga, H., Shimada, T., Kawaguchi, Y., Sekimizu, K. J. Gen. Virol. 26,
38-42 (2008)

2. Ishii, K., Hamamoto, H., Kamimura, M., Sekimizu, K. J. Biol. Chem. 283, 2185-2191 (2008)

YERYH : 200943 H 7 H
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—H FEF B

Epstein-Barr 7 1 JL A RZ EIREEEREICH (5 DNA A FILiE &
B{t= k{2 b L2 O&EEIER

misarsEEs k| W

HEFTEERE  PFEISEERIRS: R H A ARIE IR AR
HAFTEEEE B AZHERFPREGE SRR RS ) T
BEEEE iz AMH =ET

LFBFEES  EtE, SERE, B, F T, RJIME

Z B

-WAgERE (nasopharyngeal carcinoma; NPC) X 7 V7 B L O EMEEHBICBW THRENE L THRAR
T 5. Epstein-Barr (EB) 7 4 WV AEENA G925 Z LI2MA T, RAMHEBELRTFOTE Y 23T 4 v 7 B
HINBENANCEE R B 2R T EEZ BN TW5. B b NPC 2RI 2 HHEN A s T 2 R
Lm0, FexlI7 vE—H —fEIEO hypermethylation (2 X 0 R b SN TV DI 227 ) LAT Y —
=2 7L, ubiquitin carboxyl-terminal hydrolase L1 (UCHL1)%® NPC (2351} % #% hypermethylation o % —7%7°
v N THHZ EHRNWE L, Fxld 6 FORTFEMIEK & E% FIEEE ER R4 HW T RT-PCR 12X Y
UCHLL1 OFEHL L)L &R Uiz, EH EHSEHEIC B W I RRE O UCHLL BEAR L. —J7, 6
FEDREFMIAERD 5 B 5 FEOME T UCHLL (ZFEHK T L, C666-1 (IZHWTITIEE N 2o T2, A FIVLE
%) PCR (methylation-specific PCR, MSP), (24X ¥ 6 Fid T NPC HEMlukkE: L OVERIERE D 74%
(23/31) T UCHL1 7' & & — % —fElk @ hypermethylation 238122 S 7= DIzkF L, IENPC HBEFOIEHR ERIZIE
727> 7-. DNA methyltransferase BHLE#|TdH 5 5-aza-2'-deoxycytidine (5-aza-dC) 12 & W NPC H:#& Il CTD
UCHL1 EHUE FI3BIMIck#E SNz, UCHLL O Y= 3T « v 7 R AE{EIE NPC I2B W CHENF
<, FREBERFRENENT &5, UCHLL 1X NPC IZB T 2 FBA AMBIB R T EMThL EEX DN,
X502, Fixixd = b rik DNA #H1E TdH 5 8-nitroguanine & B2 {L A DNA #H1{E CTH 5
8-0x0-7,8-dihydro-2’-deoxyguanosine (8-0x0dG)% NPC EMtEA Z VTt B g uts L7z, NPC JEEHT
fads & O O SIEMIEIZ IV THRUL DNA HBIERRO bz EB U 4 VAR Z ST LTzER b= hrfb X |
L AIZL D DNA BERENADA =2 — gy - Tuoe—3 g SCEEREEZ 7L, UCHLL ©
hypermethylation (2 & % 28 A MBI FER OBELNNPC D7 7L v v a VZaG5T 5 &2 b,

Key Words: Epstein-Barr 7 ¢ /LA, EWRSEREE, UCHLL, DNA 2 Fufl, Bgfb= btk afbx h L&

#

-WAEESE (nasopharyngeal carcinoma; NPC) 1335 L < ReBEAFMERS LY HUlFRHEL & O TH H. T ORI
W7 U7 BIOFEREICBWCAHRERNE L, BRI & IREIRIC % <, IEFICHEERERETH
5. ZO—J T F OO M T 72 %% CTh 5. 77X Td NPC X552 8 < Epstein-Barr  (EB)” 1 /L
AJEGZ BRI 2 231, 2], NPC FEIED 7y TSI X R T2 NSO 3]. T4 10 T, LV ER S
NT=DiX NPC DEERICBIT 2T E Y = X7 4 7 ZADEENZODWTTHDH. FrE—T g VHEHEO
hypermethylation |2 X 2 =& = %7 1 » 7 72205 APl iE {5+ (tumor suppressor genes, TSGs)  D#filIEL LIE
LIENPC OIFREIZ AW ZEN 5. NPC D LU TSGs A £ 5 7= 812, DNA methyltransferase % #4712
IVEL, v~ 77 LA ZHWRBEMNT 21T 5 Z & T, ubiquitin carboxyl-terminal hydrolase L1 (UCHL1)
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23 NPC (281 B 5 hypermethylation DX —%7 v N THhDH Z L& RWELZ. AFERICEBWT, Fxidd:
EEM) RT-PCR ICE W ~A 707 LA OREREZMHRL, RHBEERMEKS X ORERBEL BT 5
UCHLL O A FI/HULREIZOWTHREF LTz, S 61, AIXEB UV 4 VAR TFICE T 28 b= harfbX b
L 21T X %5 DNA 522V T NPC AMAEAR &2 Wi de b iz L Blgg LTz,

WREAE

NPC B3 HIfaER, NPC AR L OIEE LIHGEH

NPC B2 #I(CNEL, CNE2 TWO03, HNE1, C666 35 L8 HONE1) i 37°C ICCHEIC K v L. A
PE EE R} K2 H S IAER BERE A A R (WP, B 1I2BW T, fFE~OBIMC O\ TA v 7 4 —L K- ay
Ty N OB EIREEE R X AR 31 MR A ST, B2 L 7R BRI K Y WHO 433
> THT AT, IEH _ENREE E R TRk i TR IR X 0 157, AAMFEEARIT DNA B X OVRNA
i F TR =R CTRF L.

5-Aza-dC 4LE RNA #fiH &¥FEE RT-PCR

NPC £:#Efifaik4RE (CNEL, CNE2, HONEL ¥ L (N C666-1)% 6-well 7 ¢ v = Z 24 FEfEs#R L, &
D%4 HH 10 pM 5-aza-dCIZ L W ALEE U7z, KIS K OWERIRIZ24 WEMIAEICACHA L7z, BEALER oM %
KR E L7z, TRIzol #FEA FHWTNPC B3Il L D RNA ZfhitH L7-. 1pg Ototal RNA 725 MMLV
reverse transcriptase (Invitrogen Corporation, Carlsbad, CA) %\, ~ == 7 /LIZHE > TcDNAZ G L7z,
PCRECNE &t 20ul D )S#E (1XPCR buffer, 1.5 mM MgCl,, 100 pmol deoxynucleotide triphosphates, 100 pmol
primers, 1 unit AmpiTaq Gold (Applied Biosystems, Branchburg, NJ)) (2 CTfT-572. PCR % 95°C - 10 4y fi] D1,
94°C - 30 ®fH], &7 =—V > ZIRJE|ZT45FPRE, 72°C - 90 Pff%34 A7 v & LTz,
Glyceraldehyde-3-phosphate dehydrogenase (GAPDH) # WKz he—L b L7z,

DNA flitH & ¥ 5

A KA A AR 74 X L, 50 ug/ml proteinase K (Invitrogen, Carlsbad, CA) T56°C - 3[R G L7-.
w517 2 DNA % i@% @ phenol/chloroform ZLEEL, =% /—/L iz X Vil L7=. NPC Lo
DNA/Z TIANamp Genomic DNA Kit (Tiangen Biotech, Beijing, China)% FHCHli L 7=.

%' ) ADNA®D DbisulfitefL

bisulfite ZLFI% Olek etal. [4]D k% —H#kZE L TiT>7-. J7245,500ng »% / 2 DNA %#0.3 M
NaOH T37°C - 15 Zpflf v Fa_X— a3 L CIREHE L, 2(5&ED 2% K@EST e —2 &Mz, 7
T —ZDNA IBEREHBRLIZIRTINVAANVFITH T L 7 AAr—A—X&ER L7, B —X13200
ul @ 5 M bisulphate solution (2.5 M sodium metabisulphite, Sigma; 100 mM hydroquinone, Sigma; pH5.0) % & ¢
Fa—TIZ ANz, IGH % 50°C « 1685, BFATIC TA v F =2X— 3 > L. 1 ml OTE buffer (2 X 5
i CROG A2 1B, 500 ul @ 0.2 M NaOHIZ L W it AL A Ak LT, B —X% 1ml OFEEAKTHYY, PCR
BT U7z,

A F AR BAPCR(methylation-specific PCR, MSP)

bisulfiteLEE DNA2 ul # /%, 520 ul @ PCR J)&i#E(1XPCR buffer, 1.5 mM MgCl ,, 100 pmol
deoxynucleotide triphosphates, primers 100 pmol, 1 unit Hot start ExTaq polymerase (Takara Bio INC)){Z CTPCR i
Z1T-7-. PCR I% 95°C+ 3 Zrffldf%, 94°C- 30 U, &7 =—VU » ZIREEIZT458P/], 72 °C - 90 7
%38 A4 7 L& Liz. MSP AESiI2% 7 4 a—A7 )V EKUKE) L, ethidium bromidelZ X 0 4t L 7=,
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SRR RR RS

8-Nitroguanine & 8-oxodG D Yeta 2 FIRBRAMIEAIZ I\ T ZH ALY AR X 0 35 L 7-.
T 7205, 6-um ED/XT 7 ¢ I % rabbit polyclonal anti-8-nitroguanine antibody (2 pg/ml) 35 X OV mouse
monoclonal anti-8-oxodG antibody(5 pg/ml, Japan Institute for the Control of Aging, Fukuroi, Japan) (Z C=iE CT—
ot o FaX—T a3 L. £D%, Alexa 594-labeled goat antibody against rabbit 1IgG & Alexa 488-labeled
goat antibody against mouse IgG (1:400each, Molecular Probes Inc., Eugene, OR) C 3 B St S H7=. oS-
AT A RERNIA L —H — 2% v S (Fluoview FV1000, Olympus, Tokyo, Japan)iZ CEIZZ L 7-.

#w R

i A FAACHID AT & HUCHLL FEHOEE

WHID~A 7 0T LA & BRI TR LR L W= TSGsOEMEIR 1%, BEMiaz i 2 F 114k
A3 5-aza-dC BL WY B R N LT & F U LEESEBR E Altrichostatin A (TSA) TALEE L T\ =728, it 2 F/1
b TIEAe < BT & FIALEERLEIC L W [EHE L7 ATt o 5. D72, Frx IZ4EDONPC B Ml fakk 2
5-aza-dC OATHRIEEL 7=, Fig.LiIRd L 912, FEE RT-PCR fENTIC LV, 4 ONPCE:EMIEIKRIZ I T
UCHLL |3 A F AL D I K W ERBEIEMEA IR T2 2 L 23R &0, NPC IZB W T 1 ' — & —fEikd
hypermethylation 7% UCHLL1 ORFEHUZBEHT H2HEEFLTHL Z RPN 5T,

Fig.1. 5-aza-dC HUMALERIZ L 2 UCHLL DFEBID[A1E.

NPCE:E MR X QR ESEIC BT 5 UCHLL dhypermethylation

DNA methyltransferase FHEA] 5-aza-dCALERIZ LV, FEIRIE L7 Z &725 UCHLL O 7w £ — & —5Elk
23DNA hypermethylation® % — 7"y b CToh b Z LRSI, Ly L ZOBIEFORBIBHEENZIR TH
DAEREMENRER INTWA, £ 2 THAIIMSPIZ L DV UCHLL @ A F ALK ZFH~<7=. UCHL1Y 7 E—
2 — gl D hypermethylation 1INPC Eiffflatk 689X T (100%) Tt =4, F7= NPCEE 314244
DJFFENEIF(T4%) T A F UL Sz, —J5, EF EIREE EREARE Tl UCHLL @ X F Lkt &
N7 (Fig. 2).

Buffy coat

) from NPC o
NPC Cells Normaltissue patients NPC biopsies

Marker CNE1 CNE2 HONE1 TW03 C666 HNE1 NNE1 NNE2 NNE3 NNE4 NNE5 blood2 blood3 HNPC1 NPC2Z NPC3

MR- ———===_ =~ - e
S W= Sae =

Fig.2.  NPCH:#EMAE, BURIEER L OVEH EIHEE EAZ 12817 HDUCHLL @ * F 14k

NPC #&&iZ331F 5 8-nitroguanine 3 KT8 8-ox0dG D H
Fox T T EAOLREGL AT LY NPC B8 O EIREHKIC 1 5 DNA GOV TRET L7z, il
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TIX 8-nitroguanine & 8-oxodG DFRWYLEAMENTRD LAz, ZiLH O DNA G IKITZICHERICEIZE X
A, 8-nitroguanine IR ICH D LD Lz, X5, 2 b O EY AT NCP BE ORIED FiZh
LHEORIEME T HBER SN, 15D DNA HBIEIXEB ¥ 1 L X GMEB M EIFERZ B O LR T
LB SN, EB U 4 WV ARRHERF TIRIZ L A ERD NI 5T,

5 B

UCHL1I% PGP9.5[5]E L THABNTEY, BRI R~ & XF U NIKSERESETH Y, Mao
AEXFULULEFIEIL TWD. BN S, OB FIENAMGIEGFOBEMTHDH Z LIRS
ATV D [5-7]. UCHLL 17 7R b — X & & Eofa RS 1C L 0 EE MO E 2 L, £z
FAIZ L VP53 ZLREMSEDIERZ LD [7]. AFRICE N T, Fx IEINPCO X FIUALERE O % — 5
v NERIET 572012, 5-aza-dC 5 K OTSA THLEL L 7= 2RO Bk DR B 7 1 7 ¢ — V& fRAT L,
UCHL1 @ ~7'a € —# —fi® hypermethylationZ .\ 72 L7z, UCHLL mRNA J&BL3NPCHEEK T
down-regulation L T3}V, £7-UCHL1 Yo E—X—7 NPC Mtk K QUSRS EE TRz A F 1k LT
WA Z EEBALZ LT, 8E AT L L72DNA [ZIEF 722 iz A on g, mnes g~ —»b—
IR D ATREME AR L2 MSP OfESR- L ¥V, UCHLL 7' u & — & —fEiI 34~ TONPCE; 2= Milakk 3 L O\ 74%
DONPCEETAFMEDH—5 RERo TSI L &R L. £ 212, UCHLL A FULIINPCEF
ICBWTHENE < invitro OEEMOLOBG TR L 2R Lz, 2T, EH O EIRIEHERIZ BV

TIZUCHLL A FIUAEDREED ST, UCHLL DA FIARIZ L B9 A Lo oo ZI35 0 A R B 728 e ©
o Z LR ENTZ. LA - T, UCHLUEINPCO S AMEIE I~ DH et Exonsb. AF ik
UCHLL [ INPCZWIOAF 72 A A~ —T1— L2 D[RR & 5. Fox IINPCHLARIZ 3\ TZ R FEDNA
15 CdH % 8-nitroguanine 35 1 U8-oxodGMLIZ IR YeFE 5 Z L & W L, EBY ¢ LV ARFBUERYRIC L 518
PERIEICRERT 2 b0 EEZ LN, e LCEBY 4 VA E N L-g b= b efb A L RICXD
DNA HENENADA = o— g « Fue—3 g VCHEREE Z 5/~ L, UCHLL ©
hypermethylation (2 & % 28 ANHIEIR FIEF OFELNANPCOT B 7 Ly v a LIHFGTH EEZ T

SR

1. Raab-Traub, N., Epstein-Barr virus in the pathogenesis of NPC. Semin Cancer Biol, 12, 431-41(2002).

2. Tao, Q., et al., Epstein-Barr virus (EBV) and its associated human cancers--genetics, epigenetics,
pathobiology and novel therapeutics. Front Biosci, 11, 2672-713(2006).

3. Tao, Q. and A.T. Chan, Nasopharyngeal carcinoma: molecular pathogenesis and therapeutic developments.
Expert Rev Mol Med, 9, 1-24(2007).

4. Olek, A., et al., A modified and improved method for bisulphite based cytosine methylation analysis. Nucleic
Acids Res, 24, 5064-6(1996).

5. Yamashita, K., et al., PGP9.5 methylation in diffuse-type gastric cancer. Cancer Res, 66, 3921-7(2006).

6. Tokumaru, Y., et al., The role of PGP9.5 as a tumor suppressor gene in human cancer. Int J Cancer, 123,
753-9(2008).

7. Yu, J., et al., Epigenetic identification of ubiquitin carboxyl-terminal hydrolase L1 as a functional tumor

suppressor and biomarker for hepatocellular carcinoma and other digestive tumors. Hepatology, 48,
508-18(2008).

TE  ARBFZEIX, 2009 4F 1 A 24 H [ 8 [y 1 TRABREEE e ] 12 CTHE3ER,
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— H R EE RO —
MEMEREIC L DH -GG R LRZDRE & MUMEIRENE

s KA & FhE

TEATEEE  KEBEEMRPAEREEHE
HABETERERS AR ER R RS et = SRl
e RMEE  Bix & AR

EEEES AERS, AR

E |

A RIIE TIL, BUMEBRRICEE N AL TV D ARENR S 5, RBFZE T, A RKRECBIMET L
Thd XMBHET VERW, ZOET VT 5 EMEES &, 200178, BIESOSICB T 2 TR
2 E B4l (PP Z3HET 5 & & biT, MAICIRIT 2 MK (BBB) DifiliME o Fs o4 M 2 Mk ik
Sy ORNTER)~ — 1 — Tl % 196 ZFRAEICHFT L7z, T OREER. XM £ 7 /L CI3ARER) &I 81372
Moo, FEEHITEIOWA & PPI DIR T3R80 biviz, M TIE, ATEHIERE LRI W TINEE
D 19G EREOG DEMRFRD bivTz, LLErG ., X BRHET VTG RKMEEE A BN D BBB DRE
ZH B L TV D AREMED RIE S T,

Key Words: #t & aiiE, kB, #UNMEs. X #4196

&

il

A REIZLIR, B, A LR CoBEik & . BIEO ik, BEakoxi, BB~
EDRBMEIER 2 L0 RS T O NS JREANHOMER TH D, EOHERIIWVETZIH S TIXR VA,
ZDIFRED—HIZIUAN KX RO R OFIENBE SN TN D, A RKIIEDOIRFIZIT K3 U2/ K
EWHEH Z RSB H G, BEERICE LA TH D03, BIER~ORIFE SN TS, L
2o T, RBRIEIERIZT T 2 2 R R G RIE OB N R TV 5,

B E IAE CIIMMNIEER R ICHERERY . 22D, TRRBBRIEE LA L TWD Z ENZ L DWFFEIZ L D "B S
TW5, BlziE, MAKMERE TIL. MEAOMEAENEFZELVEML TS Y, HAKRIERS
TIE, BEARE, R, /IR & CRBREE DR A L0 bl D, A SR RRAE A 0 B PN I I AN AL
Ik VRS, BIEAE TIIMEENME T LTEY . 2O FIEHAKRIVEORBEMEERICEFA L TWnD, =
A Uy R, #RREL N2 ETIIEM L TS 3, &5, #A JFE IR ik 4B P o0 33 Pk 23
LTS 9, U EOMANS, HAKFEDRIIER DT 5T, MAIEERZORE NEMET D 2 LIVR
b,

ST, AR ED G HEES 125 CD34 [ EA a3 i & N EGHIRLIC & 20k U, AR O E A
BOWTIMEFHEILETHD, REOT -wEE AW ER S, CD34 ML, 2z MNRAT
ICHEALEZRAICY O, 5o h Lzgaicd 9, Ml Az o A #rd 28 L, B e 26/ &
L ENRRESNTWD, LEOHAEZHET S L, RIS HA RKRIE I E S D MNTEER R O
BH & CD34 BMEMBOBIEIC LV ESE S Z LT, MARMEDER, &0 biITRMEERZUWESY
D EMNAHEDND LivZewny,

ARWFFETIE, MAETIEOBMET N THD X MBHETT A "2V, ZOFF A OMNILAE RIS S
TWALEZEROICT 272012, MK O TTHE L TW D BN E e LTz,
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MR EFE
X BRERSTE 7 L DERK

FE (8 i #R) Sprague Dawley SRIEMET » b 20 PCZ Vo, RIKEETIC T v b OBEES &2 ALK [E E 2
\Z[EE L. interaural line 7> 5 WM~ 1.5 mm~11.5 mm. 708 15 mm O (AN & 15 sk E 2 & 1)
125Gy O X $pHRES 23 2 M OEIA T, 76 ATV, 2 A BEEE(0=10)E L7z, FRETEF LIS O 1380k
TR LT, XARIRS 2 bk & BRAHRE & RIBRICALE L7-8h & 1Bk L. BRRKEEE(n=10)& L7,

AT B AR

X BRI D 3 7 ARIC, AT OB Z1T > 72,

(i) EAEES)EOFAN: RN P —IC L HTEEHELEE (SCANET SV-10; B A /L7 =2 M) %
FHC AR EEh & 4 I E L7,

(i) tEAITENEE - 7 v MIEFEBAEVO KM A if Ty, T OSRITENC R T 2 EEHE O A E A i
Lz, B r—YTHRBESNZT v b 2%, 50cmX50cm DA —F > 7 —)L RNIZEE, 55O
SZRFMNIZ A SN ARSMTE) (TSR L T T Rbh 2 RVWnE | B8R &0 RBOITE) ICET I
Mz HE L,

(iii) R EE R RETAL : A KIEDQEM T~ — I — L B STV D, BRI 2 815
I D PEATHRIIC X 2 0] (prepulse inhibition : PPl) OFEEOH A ML=, 7~ b PPI HIELEE (San
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Abstract

Freeze lesion-induced microgyrus resembling human polymicrogyria are associated with seizures. In order to investigate
cortical organization with respect to GABAergic and glutamatergic neurons in microgyrus, we made a focal freeze lesion on
the GAD67-EGFP knock-in mouse cerebral cortex at PO. The microgyrus was identified with a small sulcus and 3- or
4-layered dysplastic cortex at P7. We found GABAergic interneurons accumulated in superficial layer as well as in the
boundary of necrosis at P4. Birthdate analysis showed that the microgyrus contained BrdU-labeled glutamatergic neurons
generated on E17. They accumulated around necrotic center at P4 and then formed the cell dense portions in layer ii of
microgyrus. The chemokine Cxcl12, a chemoattractant for cortical interneurons, was expressed in the meninges overlying
the dysplastic cortex at P4 after freeze lesion. However, significant induction of Cxcl12/Cxcr4 mRNA expression in the
dysplastic cortex could not be detected, suggesting Cxcl12/Cxcr4 signaling was not be responsible for accumulation of
GABAergic interneurons at P4. Imaging studies on endogenous GABA, another molecule for modulating the migration of
immature cortical neurons, revealed GABA release was aberrant in the lesioned area at P4. Thus, neonatal freeze lesion can
cause assembly of certain populations of neurons associated with characteristic release of GABA at early stage, which may
underlie the formation of microgyrus.

Keyword: freeze-lesion, microgyrus, GABAergic interneuron, glutamatergic pyramidal neuron, GABA

Introduction

Structural abnormalities of the human cortex including polymicrogyria are frequently associated with epilepsy. Cortical
malformation can be induced by freeze lesion on the cortex of neonatal rat (Luhmann & Raabe, 1996; Luhmann et al.,
1998a, 2000). The abnormal structure of cortex can be characterized by a small sulcus and three- or four-layered dysplastic
cortex in the freeze-lesioned rat (Luhmann et al., 1998b). In vitro electrophysiological studies showed lesion-induced
microgyrus can cause focal hyperexcitability (Jacobs et al., 1996).

Microgyrus with epileptic activities can be induced by freeze-lesion only on the day of birth (P0O) or P1. So far most of
studies involved in molecular and electro-physiological changes in the function of GABAergic inhibition and glutamatergic
excitation in the microgyrus (Shimizu-Okabe et al., 2007; Zilles et al., 1998) Although laminar abnormalities in freeze
lesion-induced microgyrus have been thought to be a migratory defect, the mechanism of the development of microgyrus is
not completely understood yet.

Newly born cortical neurons undergo extensive migration before reaching their final destination in the brain. GABAergic
interneurons derive from the medial ganglionic eminence (MGE) and lateral ganglionic eminence (LGE) of the subpallium
and reach the developing cortex through a long tangential migration. These neurons migrate in two main streams, one
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migrating through the marginal zone (MZ) and another one in the lower intermediate zone (1Z)/ subventricular zone (SVZ2).
Glutamatergic neurons originate throughout the ventricular zone (VZ) of the pallium and migrate radially to establish the
different layers of the cortex in an inside-out progression. Interactions between GABAergic interneurons and glutamatergic
pyramidal neurons have been thought to be involved in cortical organization (Lujan et al., 2005). For example, GABAA
receptor activation can modulate movement and migration of immature cortical neurons and also provide stop signal once
the cells reached their destination (Heck et al., 2007). Therefore, we focused on cortical organization with respect to
GABAergic and glutamatergic neurons in microgyrus.

Materials and methods

Animal: We used glutamic acid decarboxylase (GAD)67-enhanced green fluorescent protein (GFP) knock-in (KI) mice in
which GFP is expressed under the regulation of the endogenous GAD67 promoter (Tamamaki et al.,2003). GABAergic
interneurons can be easily detected by expression of GFP in GAD67-GFP KI mice.

1. Induce a cortical freeze-lesion on the newborn GAD67-GFP KI mice: A liquid nitrogen-cooled copper rod with a tip
diameter of 0.5 mm was positioned for 5 sec on the surface of the exposed calvaria of PO mice. In order to produce a
longitudinal microgyrus, three focal freeze-lesions were made in a line near to the midline in a rostro-caudal direction, with
a distance of 0.5 mm between the lesions.

2. Birthdates analysis: Pregnant mice were injected intraperitoneally with a single dose of an S-phase marker BrdU (50
mg/kg) on either E14.5 or E17.5. Then the location of BrdU positive neurons was determined at different stages by mean of
immunohistochemistry..

3. Immunohistochemistry: Coronal sections were cut at a thickness of 25-um with a cryostat. Free-floating method was
used to perform immunostaining with specific antibodies (anti-GFP, BrdU, Cux1 and Tbr1 antibodies).

4. In situ hybridization: Coronal brain sections of 16-um thickness were prepared from freeze lesioned-mice at P4.
Digoxigenin-labeled cRNA probes for Cxcl12 and Cxcr4 were used. The hybridization signals of Cxcl12 and Cxcr4 mRNAs
were enhanced by Tyramide Signal Amplification (TSA) system.

5. GABA imaging: Living coronal brain slices with a thickness of 400-um were prepared for GABA imaging. During the
degradation of GABA by GABase, a fluorescent concomitant NADPH was produced. NADPH is excited by 340nm UV and
can emit the fluorescence of 480nm. The fluorescence of NADPH was detected with CCD camera (Keyence, BZ-9000, JP).
Endogenous GABA release can be quantified as it is released from cells in the brain slice by NADPH fluorescence intensity.

Result

Figure 1. Formation of a microgyrus after freeze lesion
A. A dorsal view of a mouse brain after freeze lesion. A longitudinal microgyrus can be observed at P7 in the right
hemisphere (marked with arrowheads). B. Thionin-stained coronal sections at different stages. At P2, the position of the
lesion was identified by necrotic tissue in the lesioned area. At P4, a cell dense layer was observed in the superficial part
(arrow) as well as in the boundary (arrowheads) of lesioned area. At P7 and P10, a microgyric architecture could be detected
with 3- or 4- layered dysplastic cortex.

Figure 2. GABAergic interneurons accumulated in the superficial part of lesioned area at P4.
Distribution of E14.5-/E17.5-born cells and GAD67-GFP positive cells in freeze-lesioned mouse cortex at P4. Coronal
sections of neocortex stained with anti-BrdU and anti-GFP antibodies which injected with BrdU on either E14.5 or E17.5.
Note GADG67-GFP positive cells accumulated in the superficial layer and boundary (arrows) of necrosis. BrdU positive cells
generated on E14.5 were absent in the lesioned cortex, but BrdU positive cells generated on E17.5 were already
accumulated around lesioned area at P4 (arrowheads).

,81,



Figure 3. High density of E17.5-generated cells in layer ii of dysplastic cortex at P7
Distribution of E14.5-/E17.5-born cells and GAD67-GFP positive cells in freeze-lesioned mouse cortex at P7. Coronal
sections of neocortex stained with anti-BrdU and anti-GFP antibodies which injected with BrdU on either E14.5 or E17.5.
Paucity of BrdU positive cells generated on E14.5 was observed in the dysplastic cortex. Note a high density of
BrdU-labeled cells generated on E17.5 dispersed throughout the dysplastic cortex (marked with asterisks ) at P7.

Figure 4. Cxcl12/Cxcr4 signaling was not involved in the accumulation of GABAergic interneuron at P4
In situ hybridization of Cxcl12 and Cxcr4 mRNA at P4. By using the TSA in situ hybridization, we found some positive
signals of Cxcl12 in the meaninges overlying on the cerebral cortex at P4 as previously reported. Apparent expression of
Cxcl12 could not be detected in/surrounding the boundary of necrotic tissue. At P4, significant induction of Cxcr4 mRNA
expression in the dysplastic cortex could not be detected although GABAergic interneuron accumulated at this stage.

Figure 5. Endogenous GABA release at different stages after freeze-lesion at PO
At P2, lesioned area was identified with necrosis, the signal of GABA imaging in lesioned area was much lower than that in
peri-lesioned area. At P4, GABA release was evident in the superficial layer as well as the boundary of lesioned area
compared with peri-lesioned area (arrows). The position was correlated with accumulation of GABAergic interneurons at
P4. These signals were disappeared in the absence of GABase (showed in negative control).

Discussion

To our Knowledge, this is the first study to demonstrate that there is a peculiar accumulation of GABAergic and
glutamatergic neurons at the early stage of freeze lesion-induced microgyrus in mice. In this study, we developed a mouse
model of microgyrus by focal freeze-lesion on the cerebral cortex of newborn GAD67-GFP KI mice. This model reproduces
anatomical characters of the cortical malformation present in human polymicrogyia. By using the GAD67-GFP KI mice, we
found GABAergic interneurons gathered in the superficial layer as well as boundary of lesioned area at P4. E17.5-born but
not E14.5-born glutamatergic pyramidal neurons accumulated around GABA-rich necrotic center at P4 and then formed the
cell dense portions in layer ii of microgyrus.

Functioning of the cerebral cortex requires the coordinated assembly of circuits involving glutamatergic projection neurons
and GABAergic interneurons. Although much is known about the migration of interneurons from the subpallium to the
cortex, our understanding of the mechanisms controlling their migration within the cortex is still limited. In freeze
lesioned-mice model, we surprisingly found GABAergic interneurons gathered in the superficial layer as well as boundary
of lesioned area at P4. Cxcl12 is a chemoattractant for migration of interneurons through its receptor Cxcr4 during the
developmental stage (Stumm et al., 2003, Lopez-Bendito G et al., 2008). Thus we tried to investigate the distribution pattern
of Cxcl12 and Cxcr4 mRNAs by in situ hybridization. However, significant induction of Cxcl12/Cxcr4 mRNA expression
in the dysplastic cortex could not be detected, suggesting Cxcl12/Cxcr4 signaling was not be responsible for accumulation
of GABAergic interneurons at P4.

The major excitatory and inhibitory neurotransmitters in the brain, glutamate and GABA, activate both ionotropic and
metabotropic receptors, and are generally associated with neuronal communication in the mature brain. Interestingly,
besides their function in synaptic transmission, neurotransmitters have been shown to promote several developmental
processes that contribute to the establishment and maintenance of the CNS. Therefore we performed GABA imaging by
using the freeze lesioned-mice model. The results showed GABA was almost absent in the lesioned area at P2. However, the
endogenous GABA concentration in the lesioned area was high compared with peri-lesioned area at P4. The position was
correlated with accumulation of GABAergic interneurons at P4. GABA itself release from accumulated GABAergic
interneurons at early stage might play a role in controlling the migration of both glutamatergic pyramidal neurons and
GABAergic interneurons. Both GABAergic and later-born glutamatergic pyramidal neurons accumulated around
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GABA-rich necrotic center at P4, as a result of the redifferentiation and its differential physiological responses to ambient
GABA.
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Figure 1.Formation of a microgyrus after freeze lesion. Figure 2. GABAergic interneurons accumulated in
the superficial part of lesioned area at P4.
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Figure 3. High density of E17.5-generated cells in layer ii of dysplastic cortex at P7
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Abstract :

Sentinel lymph node biopsy (SLNB) has been developed as a new diagnostic and therapeutic modality
in melanoma and breast cancer surgery. There are two major methods for detection of SN using blue
dye and radioisotope. However, there are disadvantages for each method. In this study we used
nano—sized fluorescent beads of extremely narrow diameter distribution. This paper describes
silica—coating of fluorescent microspheres by means of a seeded polymerization technique based on
the Stober method with modifying TEOS concentration at 0. 00038-0. 2M. We have successfully performed
silica coating of fluorescent microspheres. We then demonstrated an application of silica—coated
fluorescent beads for sentinel lymph node mapping by an animal model. Taken together, the chemical,
optical and in vivo data presented in this study demonstrate the potential role of silica—coated

fluorescent beads for imaging in medical treatments

Key words: sentinel lymph node biopsy, radioisotope method , silica—coated fluorescent nano-particle, Stéber method
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Abstract

Background: Animals recovered from acute remal failure (ARF) induced by nephrotoxic substances are resistant to
subsequent insult by the same substance (acquired resistance). However, animals recovered from mild proximal tubular (PT)
injury without renal dysfunction acquire similar resistance remains unknowr.

Methods: Renal function and fate of PT cells 2 weeks after recovery from 0.2 mg/kg of uranyl acetate (UA) insult (low dose
to induce mild PT injury) was examined in response to 4 mg/kg of UA insult (nephrotoxic dose to induce severe PT injury).
To examine the contribution of accelerated PT cell proliferation on recovery from ARF, cell cycle was inhibited by colchicine
and factors affecting cell survival or proliferation were investigated.

Results: Rats recovered from mild PT injury gained partial resistance with reduced renal dysfunction in response to the
second UA. This resistance was associated with accelerated proliferation (BrdU-positivity) and upregulated hepatocyte growth
facior (HGF)/c-Met axis compared with vehicle treatment in the first insult. Colchicine inhibited PT cell proliferation,qreduced
the upregulated cyclin D1 and phospho-Rb, totally abolishing accelerated recovery. Unexpectedly, rats recovered from mild
PT injury showed cadier peak of PT damage (necrosis and apoptosis) but less severity of peak damage in the proximal
three-quarter of S3.

Conclusions: Rats that recovered from mild PT injury showed partial acquired resistance to nephrotoxic dose of UA with
accelerated PT cell injury and proliferation. Cell cycle progression of PT cells with upregulated HGF/c-Met axis may

contribute to the accelerated recovery from ARF,
Key Words acquired resistance, acute renal failure, hepatocyte growth factor, proliferation, uranyl acetate

Introduction

Animals recovered from acute renal failure (ARF) are resistant to subsequent insults with nephrotoxins, including uranyl
acetate (UA), and this phenomenon is termed acquired resistance to ARF [1]. A series of studies on UA-induced ARF in our
laboratory suggested that renal tubular cells that recover from ARF may become resistant to a rechallenge injury with UA
[2-4]. However, whether animals recovered from mild proximal tubular (PT) injury without renal dysfunction acquire similar
resistance remains unknown.

We previously reported that rats with ARF induced by 2 or 5 mg/kg of UA (nephrotoxic dose of UA) exhibited
significant increase in Scr and almost complete depletion of tubuies in the proximal three-quarter of the 83 segment of the
nephron. On the other hand, 0.25 or 0.5 mg/kg of UA (low dose of UA) induced focal PT cells depletion mainly in the
proximal three-quarter of S3 segment without significant increase in Scr [5]. It is clear that kidneys recovered from apparent
ARF induced by nephrotoxic dose of UA can gain resistance to subsequent insult [4]. However, it remains unknown whether

kidneys recovered from mild PT injury by low dose of UA can also gain similar resistance to nephrotoxic dose of UA.
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Materials and Nethods

Experiment 1

Male Sprague-Dawley rats were divided into four groups: Group 1 received i.v. injection of saling, followéd by another saline
injection 14 days after the first insult. Groups 2, 3 or 4 received i.v. injection of saline, 0.2 mg/kg of UA (low dosc of UA) or
4 mg/kg of UA (nephrotoxic dose of UA), respectively, followed by a second insult of 4 mg/kg of UA 14 days after the first
insult. At 0, 3, 5, and 7 days after the second insult, three rats in each group were served for histological examination of PT
cell injury and proliferation and for measurement of Scr level.

Experiment 2

Rats were divided into five groups: Group I received i.v. injection of 4 mg/kg of UA at 14 days after saline injection as vehicle,
Groups II and I1I received 4 mg/kg of UA at 14 days after 0.2 mg/kg of UA injection, followed by intraperitoneal injection of
saline or 1 mg/kg of colchicine at ¢ hours before 3 days after the second insult, respectively. Groups IV and V received saline
at 14 days after saline or 0.2 mg/kg of UA, respectively, followed by intraperitoneal injection of 1 mg/kg of colchicine at 6
hours before 3 days after the second insult. For determination of cells at the S-phase, all rats were injected intraperitoneally
with 40 mg/kg of bromodeoxyuridine (BrdU) one hour before sacrifice. Three to five rats in each group were sacrificed just
before and at 1, 2, 3, 5 and 7 days after the second insult.

Histological examination

For evaluation of tubular damage, sections were stained with periodic acid Schiff (PAS) reagent. Standardized
avidin-biotin-complex technique was applied as described previously [S] to detect antigens by using the antibodies of Ki67
and BrdU. Apoptosis was assessed using the terminal uridine nick-end labeling (TUNEL) technique as described previously
[6]. The number of necrotic tubules, Ki67-positive, BrdU-positive and TUNEL-positive PT cells were counted in 20 randomly
selected fields of OSOM at = 400 magnification.

HGF measurement

The HGF concentration in OSOM of the kidneys was determined using an enzyme immunoassay kit specific for rat HGF
based on the protocol provided by the manufacturer.

Western blot

OSOM of the kidneys were dissolved at 4°C in lysis buffer in the presence of protease inhibitor cocktail. Equal amounts of
proteins were loaded for SDS-PAGE gel electrophoresis as described previously [6]. Blots were probed with the primary
antibodies of Cyclin-D1 and phosphorylated retinoblastoma at 4°C overnight. p-actin was used as an internal control.
Real-time reverse transcription-polymerase chain reaction (real-time RT-PCK)

Total RNA was extracted from the OSOM of the kidneys using ISOGEN. The mRINA samples were reversibly transcribed into
cDNA using a First Strand cDNA Synthesis Kit for RT-PCR. Real time RT-PCR was performed in a Light Cycler. Data were
analyzed using Light Cycler software, and normalized by GAPDH mRNA expression.

Statistical analyses

All values are expressed as mean + SD. Differences between groups were examined for statistical significance using analysis
of variance followed by least significant difference. A P value less than 0.05 denoted the presence of a statistically significant

difference.

Results
Experiment I-Renal injury by rechallenge insult with nephrotoxic UA

Following the second insult, Scr and the number of necrotic tubules at day 5 were significantly lower in group 3 than those in
group 2. Unexpectedly, Scr was significantly higher at day 3 in group 3 than in group 2 (Fig. 1). The number of Ki67-positive
PT cells in group 3 were significantly higher than in group 2 at days 3 and 5 (Fig. 1B-c).
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Experiment 2

1) Early changes in rechallenge injury with UA

In group 11, Scr level was significantly higher at days 1, 2 and 3 than in group I (Fig. 1A). Significantly larger numbers of
necrotic tubules and TUNEL-positive PT cells were noted at day 2 in group II than in group I (Fig. 1B and 1C).

2) Proliferation and cell cycle progression of PT cells in response to rechallenge injury with UA

The number of BrdU-positive PT cells in 83 were significantly greater at days 3 and 5 in group II than in group I (Fig. 2D).
Western blot analysis showed significantly higher levels of cyclin D1 protein (early Gl phase marker) in OSOM at day 5 in
group II than in group I, and of phospho-Rb protein (G1 to S phase marker) at days 3 and 5 in group II than in group I (Fig. 3).
3} Colchicine inhibits cell cycle progression

Colchicine treatment in group III inhibited the number of BrdU-positive PT cells and protein levels of cyclin D1 and
phospho-Rb at day 5 compared with group II (Fig. 2D and 3). Colchicine treatment in group III induced increases in Scr level,
number of proximal tubules and TUNEL-positive PT cells at days 5 and 7 than in group II (Fig. 2A-C).

4) HGF/c-Met axis and other growth factors

HGF protein level in OSOM was significantly higher at day 0 in groups II and III than in group I (Fig. 4A). HGF mRNA and
c-Met mRNA in OSOM were significantly higher at day 2 in groups I and III, compared with group I (Fig. 4B and 4C). The
expression levels of IGF-1, EGF and VEGF mRNAs in OSOM were not significantly higher in groups II and HI than in group
I at anytime (Fig. 4D-G).

Discussion
In this study, we demonstrated that rats recovered from mild PT injury induced by low dose of UA showed less functional

injury and acquired partial resistance to rechallenge injury with nephrotoxic dose of UA, with earlier peak of PT damage but
less severity of peak damage and accelerated PT proliferation compared with animals treated with vehicle alone followed by
nephrotoxic dose of UA,

The number of BrdU-positive cells was higher at appearance and peaked earlier in group II than in group I, indicating
accelerated proliferation of PT cells in group I In the process of cell proliferation, the cell is required to pass a number of
checkpoints. Cyclin D1 acts as a growth factor sensor in G1 phase [7] and cyclin D1-CKD4 complex acts as the Rb
phosphorylator [8]. Phosphorylation of Rb disrupts complexes with E2Fs, allowing for cell cycle progression into S phase [8].
In the present study, the expression levels of cyclin D1 and phospho-Rb at days 5 and 3, respectively, were higher in group Il
than in group I, probably contributing to the accelerated PT cell proliferation in rats pretreated with low dose of UA,

To examine whether accelerated proliferation of PT cells observed in rats pretreated with low dose of TUA contributes to
accelerated recovery from ARF, we inhibited cell cycle progression by colchicine [9]. Korrapati et al. reported successful
inhibition of PT cell proliferation by colchicine in mouse model of ARF and concluded that stimulated cell division and renal
tissue repair by the priming dose of DCVC [9], were critical mechanisms that allow sustained compensatory tissue repair and
survival of mice. In the present study, kidneys of group III treated with colchicine tended to show reduced phospho-Rb at day
3 and significant reduction at day 5 after the second insult, resulting in not only partial inhibition of PT cell proliferation but
also total abolishment of accelerated cellular and functional recovery from ARF, Our findings suggest that accelerated PT cell
proliferation in rats pretreated with low dose of UA is essential for accelerated recovery from ARF.

Among possible cytoprotective growth factors for PT cells [10], only HGF mRNA in OSOM of the kidneys was
significantly upregulated after the second insult in the present study. In the kidney, HGF plays an important role in tubular
regeneration and in the antiapoptotic response of tubular epithelial cells through its receptor c-Met [11]. In the present study,
HGF mRNA and ¢-Met mRNA in OSOM was significantly higher day 2 in group II but not in group I, suggesting that HGF
could act earlier on PT cells with upregulated c-Met in group II than in group 1. Upregulation of renal HGF/c-Met axis may
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contribute to inhibition of PT apoptosis and to acceleration of PT proliferation. Since protein levels and their receptors were
not examined for other possible cytoprotective and/or renotropic growth factors, such as IGF-1, EGF, VEGF and BMP-7,
contribution of these molecules to accelerated recovery from ARF in group II remains to be clarified.

In the clinical setting, many patients are treated with various drugs at the same time and in series. The results of the
present stady showed that kidneys with subclinical damage may be vulnerable to the next nephrotoxic agent and may develop
renal damage much earlier than we expect. In addition, the current study demonstrated that previous subclincal damage
attenuates the peak level of renal damage in rechallenge injury. Therefore, one may underestimate the toxic dose of drugs and
administer the same or larger dose of drugs in occasions when the patients were not resistant to that drug. The results of this
study emphasize the need for a closer assessment of renal function when we use nephrotoxic drugs in series.

In summary, kidneys recovered from mild PT injury gained acquired resistance in response to nephrotoxic dose of UA.
Furthermore, PT cells mainly in the distal area of S3 showed accelerated proliferation with dedifferentiated phenotype as
increased regenerative response to rechallenge injury by UA under upregulated renal HGF/c-Met axis, contributing to

accelerated recovery from ARF.
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Figure Legends

Figure 1. Renal injury and proliferation of proximal tubular cells before and after the second insult in Experiment 1. Serial
changes in serum creatinine level (A). Morphometric analysis of the number of necrotic proximal tubules (B) and number of
Ki67-positive proximal tubular cells (C) in the outer stripe of the outer medulla OSOM. V, vehicle; 4 mg, 4 mg/kg of uranyl
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acetate; 0.2 mg, 0.2 mg/kg of uranyl acetate. #P <0.05, #P <0.01 v.s. day 0; *P <0.05, * P <0.01. '

Figure 2. Serial changes in serum creatinine level (A), morphometric analysis of the number of necrotic proximal tubules (B),
number of TUNEL-positive proximal tubular cells (C) and number of BrdU-positive proximal tubular cells (D) in OSOM in
Experiment 2. Abbreviations are the same as figure 1. CLC, colchicine. #P <0.05, ##P <0.01 v.s. day 0; *P <0.05, **P <0.01.
Figure 3. Western blot of protein from OSOM of kidneys of groups I, H and IIT with antibodies for cyclin D1, phospho-Rb
and B-actin (A) and relative abundance of cyclin D1 (B) and phospho-Rb (C) to B-actin. Westemn blot and densitometric
analyses were carried out in triplicate. Abbreviations are the same as figure 2. #P <0.05, ##P <0.01 vs. day 0; *P <0.05, ¥*P

<0.01.

Figure 4. Serial changes of HGF protein content in OSOM of the kidneys (A) before and after the second insult in groups I, IT
and III. Real-time RT-PCR analysis of HGF (B), c-Met (C), IGF-1 (D), EGF (E), VEGF (F) and BMP-7 (G) mRNA
expressions in OSOM before and after the second insult in groups I, II and III. Abbreviations are the same as figure 2. #P
<0005, ##P <0.01 v.s. day 0; *P <0.05, **P <001,
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— R P EEH R FEE—

EMARBICEWWTAE X FUHMERE SUMO-3 2N 3 AXIRERIGIZET

B FAN=X LDHREA

(/I VE Ve I

PEATEKE  RHEERREREY BT
AANFIERER TR ek
RERMEE  #R wKk Bk
LFBFTEE B ST BATSUR

25

HERE D DNA & R L~ /U AR RS 72 0 F AR T 3205 X BRI 12 DNA &L~ v s |
HABHG NI =) B BRI T RSN TS, ABFZETIE, ZOBBICBIT AR F U5k
SUMO-3 Bz DI BUR T OB G-3F0 ~Hi7e, RNA FHHEAICEY SUMO-3 RELAMflSE 7
HeLa flifazfFRL , X #RRH D DNA ARl ~V & SV ZRESIEZ O TRAST2E2A X BRI
14 DNA A R E M bz, £, SUMO-3 FEHLA M X7 HeLa fliZIZIB\ T, “kITE
SUKENEIZ KD BB BURIT 2T X BRI B EE T 04 N VEEA BT LT,
9B —20%, Nm23-H1 &L[REESH, Nm23-H1 @ siRNA QLT X SRRSO DNA A AN R,
STz, — 7 X BRIBE 112 Nm23-H1 1% SUMO-3 LA 452828 His—SUMO-3 1@l % 5 HeLa
I B W CHERRS L=,

Key Words  Nm23-HI1, DNA synthesis, SUMO-3, X-ray irradiation, human cell

#

Il

AR DNA B R~ VTS R RN B AR T 22 81%, ZEMFEZ DWW EOBIS ThD,
ETAD, X BB 21Z DNA AL~V B3 28158057 LA — V0 Bl Mifia T AL L
TWD, SHIT, X BRI 14D DNA G REEDFHEIZ 2 EFF 4% SUMO-3 s DR BUK 233
DHEDTREREFFTND, SUMO-3 ZL /7B I3kk 2 125 0 TG D JfEb, ZEPEIZBIh 2280
HHILTWD, £ T, AFFETIL, SUMO-3 EFEA T4 NI BEEREFETHILIZED, SUMO-3
2 LTz X BRI D DNA Gk B A B2 50 F s O fig i 237 7=,

Aik:

SUMO-3 Z 7B DREA % RNA T-#HE( siRNA N EVINHIS 7= Hela ffaA/ERIL . ZD
FHIIC BT, X BB E% D DNA AL -1 % pluse-labeling {54 FWTHR~/-, £7-. SUMO-3
FEHLINH] 72 HeLa AIEIZ 3T, RSB RIKENAIZ KV 2RI FEBUENT 21T X B FR 5
BB EEYN T DX R EERRBE LT, ZORBLI2 2 /3B O3 BL%E RNAGSIRNA) F-HEIZ LY
HelLa MIEIZIWTHIHIL . X BRE&H 20D DNA AL~ LA RIE LT, F72, His=SUMO-3 it %
Bl HeLa #fnZ{ERLL, SUMO-3 LREA 24 VB AL, BT 520 280 SUMO 1k
DA BEA TR~

R
S —UBE RO 25T, Hela fIRICEBWTH, SUMO-3 O siRNA LB 10 X ##
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HRI % D DNA BN RO, —J5. SUMO-3 PEAE AR FEE7-2 LI EE LT, X BRI
FHEBENEALTEEROX B E R LT, 9B —21%, Nm23-H1 ERESI, NM23-H1L @
SIRNA ALELCH, X BB D DNA SRk BB RO, —F X SN #IC Nm23-H1 1%
SUMO-3 EfEA T2 feRE i,

=

Nm23-H1 1%, FEHEERE OMEIA 7L LU CHAES L, DNA REHZBEDLXIL A F K= X7
—E(NDP kinase [EHEZFFDZENFHILTND, 4B, SUMO-3 DFEBLMGIL 723555 DA X #r
§H%12 Nm23-H1 #>/_7 DIR TR RGAL, Lovb, X #EIRE %O DNA G A EAIZ Nm23-H1 @B
HPORBESNIZZE05, SUMO-3 1% Nm23-H1 &35 DNA ARRICBED D A=A LDHDHZEN IR
BT,
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MRBENEREEEGFORREXE - AR
—RRORE., Vo 7r—Of, REX)—=0T7—

mEHE KA £ ORR

TEPTEER P EER ORI R IR

HADRIERERE iR ER IR

BERMEE R OHED =6

LEEE A W SE RAEKER, M i,
REFIESE, €k

Z B

FENRR L, EE bS8 2 RAFKE L CROEBEERBEBOO LSO TH D, FNEIL, 2R ML
S TN, BEERNIEFICKREL . TOEERFRECTH 2 FEB KA RENE (POAG) OBE, &
FHOEI~KEEOBEECFEETH D Z ENRME SN TV DH, POAG OFRIKERFIZINETIE, 34T
> (WOC), A7 F==—1V > (OPIN), WDR36 ¢ 3 FEEENS, MhiZ e RIERENEE DR RS 1 CYPIBL 23[FIE &
N, TUOOBEFICEEANE OGN DD, REMEFOE A N—E L MEETH D, EFHEOFTBMIEE
TIX, SENBEOIRIEMRE OB L IR ~DISH D212, X0 %< OJEFIOIRA & 72 5 F R IKE 51 O3
RERIEMFDBEEIT-oTWD, EHIT. TNOOMED—BE LT, BERIEEM & 72 5 FEMEREF
DI LR ZIT S & & b, EBROBEFERER, JREER T ORI 21T > 72, fWEIESIC
SWNTIE, BAANG69ZF R (HBE 166 N) ®H 5, 116 A (B 111 A, FEFRIEH 5 N) OIMikH> o DNA % il
MU, BAEBIIERFIRI Uiz, Fio, IUE LTER 2 FHRIKEE T HEBICH W2 7201, BEAF R ERER
FICEROH DIEFIIRNT D2 HE RS D720, £7 WDR36 B FIZOWT T LAY Y —= T & 757,
ZORER, =7 Vv FICEEEEITIRON SR oM, A > ba T IVSI2+90C>T, TVS13+89G A,
IVS17-30A>G D 3 DD ZH L b 2Bk #5877, 2D 5 B IVSIT-300G ZFHH DO LR ThHh 7=, I H 1T,
BE&N K38 5 1 OPTN OFSRERRNT > —> L LT, OPTN Z > /%7 & bZIP #iz5.[K - NRL (Neural Retina Leucin
zipper) Z /N7 L OMAEAERORG #1772, ZOFER. 7 v OGMEOMIE R L ORICE T % OPIN
DOFRBAYD TR L, SHAROIZHBWT OPTN & NRL (A EZEE MO R KE R ) MIE/ERT S 2 &
EIRSORIBET HZ ENTE T,

Key Words #k/NPE, JRIKES -, WDR36, ZLH

# &

FERBEIL, FE. BAZ SO m b2 I8 2 KAFK & UTEFAEPIEFICZVEERIREROO
EOTHY | IpRE, IRFREORBITREORETH 5, MARITIZRERFEE STV D, BIEEK
NREL, BEOH~FIEEOHEE CHEEM 2R T Z ERRESN TS, —JF, BEERUANOERKIZY
HIENEAEIND T ENMBATEY , MIETHIEZR I - ZREEFERELEZEZ N D, BRRELEFIC
DWTIE, FENIEO FE 258 C o 5 I B A RN R (POAG) & IEWARERKNEE (NTG) OBE, I 4
Uy (WOC), A7F==—1V> (OPIN), WDR36 @ 3 FEMANBITEE CICFE I N/, iz, e RMERENRET
I CYPIB1 NAE S N7z, LML, ZHDDOBIGTICERN LMD DIFFHEMIEF 2B % T LR,
fth D RZELDREB DFIE % T X 2 RMO TR BEFDFET D LB LN D, B OFRER T OHRE,
BRIZEDBIEOD FHRFHAHTH D,
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EFHOFTBIIIEE TIX, SRR O S IEMME OB & IR ~DIEH, A — % — A A FEROHESLDTZDIT,
£V %< DIEFORIK & 72 2 FR R RIB R+ ORR & BIEWF DIBIEZ1T > T\ D, EFIT, TN b OIS
D—ERE LT, HERPIEEM & 70 D FRMIEF OUEE & B Z1T 5 & & bIo, EEROBI LK,
JR KB AR DOREREMRAT 21T o 72, BARAIZIZLL T @ 3 sUZB L TIFgE A2 217 L 7=,

L. HRRIK B R E TS 2 72 6O Ok PN R 52 i M E 1] 0 IR EE
2. IWELEFICH T ABEMBEREGE FEROT VR ) —=0 7
3. AT F=a— U v LR RIKBR T Z > 37 NRL O AAER OfiEbT

MR EHE
L. F R REAR 7R ESIE 3 5 72 @ Ofk N B SRR MEIE 61 0 IR
KGR, R A RN R (POAG) . IEF RN (NTG) . mIRJESE (0H) & L7o, IERERKTF
BB IERE L OB 222 L2 b OREEBOBRE T, FEIZENLDOHEBOWT N EZAT 62O
TINEHG L Lic, A1 74— Farbvy MG#%, R4 10ml $RECL 72, 5ml OIME2 & 5HEL 72 Y
VRERIZ BB A NV AEEG S, R B U U RERER O 2R AT, 550 5ml O IMHE A B 1L DNA % fli
L7,
2. A LTZERICH T 2B RKER FERZDO T VAT ) —= 7
AT CUNEE U 7o fkNIESEGIE . B HUR KRB FOWRICHWD 72D BEAREREEFICERDO B 5 REFIT
TVRAZ ) == JIZX VRN T D0 ER S D, 22T, £7 WR36 BETOERERI ) —=2T LT,
KA 2> S U7z DNA 2§55 2 L C, WDR36 Eix DT/ YV %A PCRIETHEIEL, #A4 L7 hy—7
T2 AR K0 SRS A AT LTz,
3. AV TF=a—U v EMBEARENORKBERAFZ /37 NRL O BAFEH O fET
EFHOFTBIFIEE T, FENEOFINEE T 0O —>Th D OPTN OHEEE & kN O FIEM T &2 RT3 5 720
W2, OPIN EHHAEAEHT 22 o T DEERE2 A 7V » RIEICK D A7 U == 7 ThhTnd, ZOifE
T, bZIP #5 5K+ NRL (Neural Retina Leucin zipper) & /%2 2% OPIN & f5E9 2 alREMENSRIR S 7=,
NRL B 1%, MEAEEEORRNELE L LT LN TV, EFIL, —oOEHEELREREIRKEB O
RG-SR EERT A REMEICER LT, ZOEBRNGEHEZLLTFO X H 1977,
(1) NRL & OPTN @ cDNA ZZ#ZE4L HA &% 7', FLAG % 7S &ie Xy X —|Z 7 u—=2 7 L, HelLaS3 #lila@
WCIE AL TH ZHURIC L 2 mE ittt v 2% 7 ay MEWBE) CTHAEEHORF 21T -7,
(2) 7y FORKZMHL, A~V CEENT 7 4 el oMY 2 R L, HTUNRL Hiik & HT OPTN Hrik
THOCHR LA AT 5 T2,
(3) T v MMM > DAZ & M E O W oy 2 R LT WB vE & e Ib A Tl 2 Lo DM EAEM
ZfEt L7z,

w B

L. SRR R AR - [FE NS F 9 2 72 8 Ok PN BE SR M E 1] O I 4

POAG, NTG, OH @ HAANZFZRDWEL LORIEAL B U L "EREROBISL 21T 72, BEE TIC, IEShZ
HARNG69F R (FBF 166 A) ®H 5, 116 A (BF 111 A, FERIEH 5 AN) OMmEmn 5 DNA 24 L, #ik
HIFIEaeR (114,7116) gk L7,

2. WEE LZERIC BT 2R R BERFERO S VAT Y —=0

WDR36 BT DTV Vo &l VU EHEDA > b a AT LIRS, =7 v B3R A
DINBIRIN ST, A 2 b1 T IVS12+90C>T, TVS13+89G>A, IVS17-30A>G @ 3 DRI & b % 2k %
BTz, DI B, IVSIT-30AG IIRMEDH RO LA TH > 1=,
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3. AV TF=a—U v EMEARENORRBEE S /37 NRL O B AEH O f#T

(1) HeLaS3 T NRL & OPTIN Z L8 &8 T, $H1 FLAG HUA T NRL 260 yE bk L7-& 2 A, WBIETHA # 7
ff& NRL (33 kDa) O3> RR3@RD Hlz, PR EZHONERF THW= & Z A, FLAG # 7' f+ % OPTN (69 kDa)
DN RNRFRO LT, BB, WH X HelaS3 ODH TS T D Z E NS T,

(2) 7 v MIRMMRIZR VT, NRL IFAMERE (B O) ICRBLL T\, —J5, OPTN (X, SLMAEPNE .
SR TN 2 SMNERIEIC B RBLL T\, SMERIEIZIIT D OPTN (T & L CHllE I a e e’ i
DI, BITREDO R LD HIE & LS 2 WAIIENRIE L CWe, 2 OfEFI%, OPTN 23l i |2 f77E
L, —#IXZOBKICHIFEET 22 &2 L, SRMEENTONRL & O EERORTREMEZ R~ LT,

(3) T v MARAAAR D D FHRL U 7= A RN L O K% ] 3 |2 (M A BT o3 12 e L T BT S 08 OPIN BFEAET D
ZENWBIETHERR TE /2, £ 2T, BES DS HT OPTN HUIA THIEILE 247V . HUNRL HUIA T WB L5217
o722 A NRL 23 &7z,

z .

1. ZERMERENBEAE B O FRAR DILLE & RIEAL B U 2 SERER OFENTIZNERR AT 9 2 E N TE 72, KREBIE, Wi
AUH KR M OFRERE 3 H T (BB 5~7 BiR#E) TH Y. HrEm ToOIhEIL 1005 TH > 7=,

2. BARNBENFEZ R O WDR36 s 112, fERME STV RV IVSI7-30A6 2 &8, At sHEEO LR L A
PN DMEIEECERD T, FENEOJRIKE(S 71X 4 FE8 (WDR36, OPTN, MYOC, CYP1B1) HIHALTWH A, %
AUDITE RN RO D IEFNTEIC T E 2, skNBEREE S AT IL, B O EME 7240 & e 2 kA H
THDHIEND Thl IRFE, WERERBICHLERS T HMAEGE LN AEEDRENDO T, 4% b
WCHED HEIETH D,

3. HAMK T D OPTN DRI OMEIIANIENHD TTH D, FEEMITOEER T, OPTN (LHIMIZ H,0, 403 4%
DAPMLVRIZEOVBIIBIT T2 Z R HEINTEY . —BOBMALD A TEIZ OPTN B FIET 2 BLGRITI,
ANLVAREOMBORENES L TWDAEERS D, ZHETIC OPIN EfEATDHH 871,
Huntingtin, TFIIIA, Rab8 72 ENiAE S/, IRICHKFEAY R & X7 L O AL, A D NRL 285
WTH D, OPINIZIRLAOFGR CHIET 22 v X7 THHIZHLEDL LT, TOERNFEARO L 2 H 23
AL, %M\ IR o720, RICEREN LR Z "7 EOMBEAERDN, 20408725 /REMEILR
TV, Fo, PLMIEOEZET OPTN 25 NRL EAHHEAER T 5 Z &L OEWRII A TH 525, OPIN OFLHMIE T DOHEE
ELEBITBIT T DMERDH D, S HIT, OPIN O BAMREIHIIL D 272 PRI 5 2 28 8% ) v I T
U b U REERWCTHNTT 5 2 & T, FRNRE &M AREM ORI L & b2, MRRHEEOMANSEIZE LT
DOFLWHANEG LD AEEERH 5,
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Abstract

HCC, the major type of primary liver cancer, is one of the most common cancers worldwide and a
leading cause of death in many countries. Although many of the major viral and environmental risk
factors for hepatocellular carcinoma (HCC) development have been unraveled, the genetic and
epigenetic pathways leading to malignant transformation of liver cells have remained obscure.
Epigenetic instability characterized by methylation of multiple cancer-related genes is gaining
recognition as a key mechanism of tumor suppressor gene silencing in many human cancers, including
HCC. Aberrant DNA methylation is deeply involved in human carcinogenesis through inappropriate
gene silencing. Previous studies have reported that some tumor suppressor genes were silenced by
aberrant promoter hypermethylation and the mRNA expression of these genes were reversible by
5-Aza-dC treatment. In this study, we performed genome-wide analysis of both transcriptional and
epigenetic profile of HCC using microarray-based technologies. After treatment of HCC cell line
Hep3B with 5-Aza-dC and/or TSA, changes of mMRNA levels were measured by microarrays. Then, we
compared upregulated genes to the list of candidate promoter hypermethylated genes identified by
MeDIP-chip analysis. 2016 genes among 3266 hypermethylated genes showed expression level less
than 50 in gene chip score in control cells (i.e., without 5-Aza-dC/TSA treatment), which were
upregulated after 5-Aza-dC treatment in 336 genes (expression level more than 50 in gene chip score).
And 274 genes among 3266 hypermethylated genes showed 2.5 fold expression than the genes without
treatment. 451 genes were upregulated after 5-Aza-dC+TSA treatment. And 346 genes showed 2.5 fold
expression than the genes without treatment. Array-based analysis revealed the capability of
re-expression by pharmacological treatment and DNA hypermethylation in promoter region showed
close relationship not only in the limited cases but also in a genome-wide manner. The presence of
hepatitis viruses, especially HCV, could play a role in accelerating the methylation process that is
involved in HCC development than HBV. Our data provide the evidence that aberrant promoter
methylation of the candidate genes is more frequently seen in HCV-positive HCC than HBV-positive
HCC.
Keywords: methylation, hepatocellular carcinoma, 5-aza-2'-deoxycytidine (5-Aza-dC),
Trichostatin A (TSA)
Background/Purpose

Aberrant DNA methylation is deeply involved in human carcinogenesis through inappropriate gene
silencing and chromosomal instability. Previous studies have revealed that some tumor suppressor
genes were silenced by aberrant promoter hypermethylation and the genes were re-expressed by
5-aza-2'-deoxycytidine (5-Aza-dC) treatment. However, the genome-wide analysis of DNA
methylation were poorly understood in hepatocellular carcinoma (HCC). In this study, we examined
silencing caused by the aberrant methylation of those promoters in HCC and re-expression of the genes
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in hepatoma cell line (Hep3B) after 5-Aza-dC treatment.
Materials and Methods

Liver cancer cell line, Hep3B cells was treated with 5-Aza-dC and/or Trichostatin A (TSA) to analyze
the effect of pharmacological reversal of aberrantly DNA hypermethylation and/or histone
deacetylation. Changes of mMRNA levels after these treatments were measured by Affymetrix HG-U133
Plus 2.0 microarrays. Then, we compared re-expressed genes by 5-Aza-dC/TSA treatment to the list of
candidate promoter hypermethylated genes identified by MeDIP-chip (methylated-DNA
immunoprecipitation with high-resolution tiling array) analysis. A total 105 liver tissues, including 50
pairs of HCCs and the matched noncancerours liver tissues, and 5 normal liver tissues, were analyzed
for promoter methylation status of the candidate genes by MassARRAY system.
Results

Relationship between gene expression and promoter methylation

The relation of upregulated genes after the treatment (5-Aza-dC or 5-Aza-dC+TSA) and
hypermethylation-detected genes by MeDIP-chip analysis were determined. 2016 genes among 3266
hypermethylated genes showed expression level less than 50 in gene chip score in control cells (i.e.,
without 5-Aza-dC/TSA treatment), which were upregulated after 5-Aza-dC treatment in 336 genes
(expression level more than 50 in gene chip score). And 274 genes among 3266 hypermethylated genes
showed 2.5 fold expression than the genes without treatment (Fig. 1A). 451 genes were upregulated
after 5-Aza-dC+TSA treatment. And 346 genes showed 2.5 fold expression than the genes without
treatment (Fig. 1B).

MeDIP-chip
274 genes or 346 genes in Fig.1 included gene SFRP1, SOCS1 and the other candidate genel,
gene2 of HCC-specific and gene3 of HCV(+) HCC-specific hypermethylated genes were selected by
MeDIP-chip analysis (HBV(+) HCC-specific hypermethylated genes couldn’t be selected). We
observed that SFRP1, SOCS1 and genel, gene2 and gene3 showed significantly higher levels of
methylation in Hep3B cells.
GeneChip score
In this study, SOCS1, genel and gene3 showed upregulation after the treatment. SOCS1 and genel
which were hypermethylated in HCC and hypomethation in liver cirrhosis (LC) and normal liver tissue
(NL) in MeDIP-chip analysis, and gene3 were only hypermethylated in HCV(+) HCC. Their
expression showed silencing.
MassARRAY

SFRP1, SOCSL1, genel and gene2 were frequently methylated, Gene3 was preferentially methylated
in HCV(+) HCC (p=0.002, x*-test).

Discussion

HCC, the major type of primary liver cancer, is one of the most common cancers worldwide and a
leading cause of death in many countries. Although many of the major viral and environmental risk
factors for HCC development have been unraveled, the genetic and epigenetic pathways leading to
malignant transformation of liver cells have remained obscure. Epigenetic instability characterized by
methylation of multiple cancer-related genes is gaining recognition as a key mechanism of tumor
suppressor gene silencing in many human cancers, including HCC. In this study, we performed a
detailed quantitative methylation analysis of a large number of methylation in a total 105 liver tissues,
including 50 pairs of HCCs and the matched noncancerours liver tissues, and 5 normal liver tissues.
The results presented herein clearly demonstrate that higher degree of methylation occurs in the
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promoter region of hepatocellular carcinoma, and it is likely that methylation of some gene may
sequentially progress and participate in the development of carcinogenesis. Another important
observation is that the presence of hepatitis viruses, especially HCV, could play a role in accelerating
the methylation process that is involved in HCC development than HBV.
Conclusion

Our data provide the evidence that aberrant promoter methylation of the candidate genes is more
frequently seen in HCV-positive HCC than HBV-positive HCC.
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ADIS is one of the most fatal infectious diseases in the world, which is caused by HIV. Since HIV is easy to mutate and
develop resistance to current drugs, it was described to be “a silent epidemic’.L2 As in the case of hepatitis C, only 50%
therapeutic effect for HCV infected patients by using peglFN-o.35 Therefore, it is emergency to develop new chemopreventive
agents against HIV and HCV.

Keywords: Dammarane; triterpene; 2,3-seco derivative; succinyl derivative; HIV protease; HCV protease

HE:

In previous paper, we reported that some natural products and their derivatives have anti-HIV-1 PR, we also reported
that embelin show inhibition on HCV PR.”Numerous studies during past decade have demonstrated that pentacyclic
triterpenes showed inhibitory activity on HIV.8.9 However, tetracyclic triterpenes, especially dammarane type triterpene
derivatives were not reported for their inhibitory activity against HIV and HCV PRs.

HREAE:
1. Strong acid were used to hydrolysize a methanol extract of P ginseng:10
2. (20R)-panaxadiol and (20./)-panaxatriol were used as starting material to prepare various 2,3-seco, A-nor and acelated

derivatives by using oxidation and substituent reactions.!. 12

TR

1. Three new artificial triterpenoids were isolated from an acidic hydrolysate of Panax ginsengalong with three known
triterpenes. Four of them show inhibitory activity against HIV-1 PR.

2. Sixteen dammarane triterpenes were synthesized. All of the mono- and di-succinyl derivatives show strong inhibition on
HIV PR. Only di-succinyl and 2,3-seco2,3-dioic acid derivatives show strong inhibition on HCV PR.

B
Inhibitory activity of dammarane type triterpenes against HIV-1 and HCV proteases
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