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Some mutations of a DHODH gene lead to postaxial acrofacial dysostosis, or Miller syndrome. Only dihydroorotate
dehydrogenase (DHODH) is localized at mitochondria among enzymes of the de novo pyrimidine biosynthesis
pathway. We observed that DHODH knockdown by RNA interference induced cell growth retardation because of
G2M cell cycle arrest while pyrimidine deficiency usually causes G1/S arrest. In consistent with this, the cell
retardation was not rescued by exogenous uridine which should bypass the DHODH reaction for the pyrimidine
synthesis. DHODH depletion inhibited the respiratory chain complex III, decreased the mitochondrial membrane
potential, and increased the generation of reactive oxygen species. DHODH physically interacts with complexes 11
and III. We expressed DHODH with Miller syndrome-causative mutations in Hel a cells: G202A, R346W, and
R135C. The former two DHODH proteins retained proper mitochondrial localization, but were unstable. On the other
hand, the third one, in which the mutation lies at the ubiquinone-binding site, was stable but possessed no enzymatic
activity. Considering that pyrimidine deficiency alone does not induce craniofacial dysmorphism, the DHODH

mutations may contribute to the Miller syndrome in part through somehow altered mitochondrial function.
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Some mutations of a DHODH (dihydroorotate dehydrogenase) gene lead to
postaxial acrofacial dysostosis, or Miller syndrome. Only DHODH is localized at
mitochondria among enzymes of the de novo pyrimidine biosynthesis pathway. It
was observed that DHODH knockdown by RNA interference partially induced cell
growth retardation because of G2/M cell cycle arrest while pyrimidine deficiency
usually causes G1/S arrest. In consistent with this, the cell growth retardation
was not rescued by exogenous uridine which should bypass the DHODH reaction
for the pyrimidine synthesis. DHODH depletion inhibited the respiratory chain
complex III, decreased the mitochondrial membrane potential, and increased the
generation of reactive oxygen species. DHODH physically interacts with
complexes II and III. DHODH with Miller syndrome-causative mutations; i.e.
G202A, R346W, and R135C were transfected and induced their expression in
HeLa cells. The former two DHODH proteins retained proper mitochondrial
localization, but were unstable. On the other hand, the third one, in which the
mutation lies at the wubiquinone—binding site, was stable but possessed no
enzymatic activity. Considering that pyrimidine deficiency alone does not induce
craniofacial dysmorphism, the DHODH mutations may contribute to the Miller
syndrome in part through somehow altered mitochondrial function.

This reseach indicated the functions of mitochondrial DHODH in cell proliferation
and physical interaction with respiratory complex II and III. Mutations of DHODH in Miller
syndrome could alter the functions of DHODH. These findings may lead the understanding of
causal effects of those mutations of DHODH on Miller syndrome. It could be considered
that the present work is recommended for a PhD degree in Graduate School of
Dentistry, Kyushu University.
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AL X EH Periodontal Status and Metabolic Syndrome in Middle—Aged Japanese (FRERARAICHI(TS
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TR EHEARBOBEBEIIONTIINS DONOHRENH DM, ZToRIIZTNIZEL TR, &
DX R EARBARBNRAST R v VIEBRBREEEL TVSONIZDNTOERIIE SN TS,
AWMEOHIT, BEHTITONZREZHOBEREZHNT. HEAREREE L TEHARY v b (PD)
BEURHEEKHTF Y FAbOZX (CAL) ODHEQREBREEEL TAY R v ZIEMREE E OBEME
ZHENITHIETH S,

AFFE T, HAENOESETITONZREZHOZZEDI S, 7 a > HATH 2R
BORBLIZAENS TTRD 6,421 A& FRE Lz, AYRY v ZEBREEIT, BEXEOL
ATO=NEETOT S LEBIERRTA R4 ORI THEL., B (BMI: 225
kg/m2)., SiE (HEHIME : 2130 mmHg 7D /%7213 $EEMME : =85 mmHg) . & fufs (22
R B fBE i © =100 mg/dl) . {K HDL I L 2 50— )VififE (B4 : <40 mg/dl. it : <50 mg/dl) .
mhU U RilfE (FHEER : 2150 mg/d) O 5 FHEZFME L. 3SIHHU EICEZUTHHE X
FHRU Y IREBRS > RO—LALERLE. BEOBERHIZOVWTIE., #ZTHEEOMENTONT
Wizizd, BEHOMRDDIZ BMI ZHWTHIE Z1T o /2. HEAREREIZOWTIE, E=ZEXEE
RERFEREDOHKICELTPD BLU CAL 2L 7z, PD & CALIZDW T, TNFh#E
ANDERREEZDHEICZ3DDHTITY — (none/mild : <3 mm, moderate : 4—5 mm, severe: =6
mm) 538l 7z,

ATR) Y VEBRHOFEEZRER. PDBIUNCAL Z2M A EL THAITHEAL, Eh, &
Al BREEEE, ER. WEEER. CRIGHEY NV E, RENRERERTELTHELZE
ERODAT 4w JERATZIT o EZ A, Filp, HH. FKBEE, HEESEEK. C Kty 2N
J7HE. PD, CAL 3ZNETNAY R v VEBHEARREEEZRLZ. EFH1RBWE, B, 1
HORBEN LY ) — VBB T 28z LA LDFH. PD 2 moderate LA EDFH. CAL 7% severe DF T A
YRV VEBRERET 2y AUNEBICEWRERTH -2, /-, EZELEN1H 2H
EEBEMUEDOFIIAIRY v VIEBREEZRET 54y TUBEBITEVWERTH o/~ KIZ. PD
& CAL OAT T — 2B R EHWTHEKRICZEEO S AT 4 v Vi EiTo>E
A, PD M severe D CAL 7 severe D3 . PD 7% moderate /D CAL 7% moderate D& TIX A ¥
R VEGREIIRT 4y AUNEETH 7. —F. CAL ' severe TH 2% PD Y severe T
BNETIEASRY v VEMRBIZHT 24y ZHIIEETRM - 7/,

AWFEAERIT, EEAREREOPTH, FICHEMBOSIEREZ KRBT S 4 mm L EOWE RS
v hERETDIRENAS R v VIEGFEHEEEL TS HETEZRTODTH D, 2O ENS,
BWEERT Yy FERETHEICH L THEVAEEREZITD &, GERBRELZ T T3
ARy VIEBHOMGENC O EMK T 56N H 2 EEZ 515,

WX BEOBERODETE

PR, SImE. FBRF. BERAREEL, TNETNHEMTHLOHEECRBEE L Vo
FEMRELCERBOUVRIZEDD2IENALNTVDN, AFRY v JEREDL., £
NOEDERZERAEFODOREBOZEZN L, BIRELAEREBEREOIAIZFLLG
HDEZENDNTWVWS, AYRY Yy VEBRHLEEFARBOBEEIDNTRVWS DONOHRE
NHBMN, TORIITNIFEL TR, EOXIBRERRRRENATRY v VIER
BIEELTVIONRDODVWTOERIEIBRSNTWVS., AMAOHMIT., BETITON
FREZHEOBEEZAVWT, HEAREREBELTERAR Yy b (PD) BXUOBEKNT ¥
vFABRORA (CAL) OMEOBEBREZEBLTAIR) vV ERBEOMEELEZHS
NZTBHZETHS.
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AHETIE. AAERRNOECETHDOWZREZHOZZEDOSE, 72 a > HH
THOHERNBEZ OB UL 34END5 TTIRD 6,421 A MK L L. AR v
EBRBE, BEXEILVATO—IVEF S OSSLEEMELETA NS > OHEEI
WL THEL., IB# (BMI: =25 kg/m2), SifiE (NHEHME : 2130 mmHg D/
F203 BEMME : =85 mmHg), &Sk (EEKEMEME : =100 mg/dl). {€ HDL O
L 2A5a—)biE (B : <40 mg/dl. & : <50 mg/dl). @ ~VU 7 UtYU RfuiE (F
PERER : =150 mg/dl) O 5 EHZHEML . STHHEHLU LICZYT2HEEAYRY v VIER
B> RO—LEEHELZ., BHMOEBEHIZIODWTE., #Z2TEHBEORMENfTONTWER
W, BEORDOVDIZBMIZAWTHEZTo/z. HARKRKRBIIOWTIE., E=H
YEEREREXERAEOHEICE UCTPDBLINCAL 2 ML . PD & CALIZTDWT
B, TN FNEAOEEMEZDHEIC3DDOHN T ITY — (none/mild: <3 mm, moderate :
4—5 mm, severe: =6 mm) IZ/FEL 7z, ‘

AR VEBRBHOFEZ2XEBER. PD BELUY CALZMVEREL TH A ITHRA
L. Efp, M9, BESE, KBEE. FEZHEK. C RKEEY O NVE, BEFREZR
MERTELTHABLAESERBRUD AT v B M EIT >R EZ A, Film, . &
e, FEZEK. CRIEEY N7 HE., PD, CALBZNZTNAYRY v I/ EBRRESR
BEhhlEZ R L. EHAEGENVE. B, 1 HORKRBEBENVTZSY ) —IVHBET 28g LD
#. PD » moderate LA LD #. CAL 7% severe DETAY R w IV EBRBERAT S5
VAN EECEWHERETH o7z, £z, HEZEKMN 1H 2 EE 3HEEOHFIIT
ARV IERRERAET S Ty ALV EBRRCEWERTH> . RIZ. PD & CAL
OHTFIT)—2HAEOLELEEREZAVTRRECZEERO AT v IR EfTo &
Z 3., PD M severe /"D CAL %' severe M # . PD 7 moderate 70 D CAL %' moderate
DETERAYR) Y JEBEBRIIHNTLHIF Y AN EETH >z, — 4. CAL 7 severe
TH DM PD M severe THVWHETREAIRY v VEBRBIIHNT S5y THIETHEETAEL
27,

EAHFEHERENS, BLUHEAR Ty FE2RETIFECHL TEYRERABEREZT D 2 &
3. EEARERELZT TR AYRY v VEBHONTHIIOLFLETLIAEBEND D &
ZIZoN5., AWMRET. ARV IVERHEIERARERBEOF EERZHS N
WL TEMICHET 5,
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Effect of Precursor’'s Solubility on Properties of Hydroxyapatite Formed Based on Dissolu—

tion—Precipitation Reaction of Tricalcium Phosphate (U YEE=HJL S D ADARREHTERIG
[CEVERILENAS ROFSTNI A FOFMEEICRITTHEREDBREDIE)
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There are many factors that affect the mechanical strength of apatite that is formed through
dissolution-precipitation reaction such as a temperature, solution and its pH, surface area, composition and
precursor’s solubility. In this study, effect of precursor’s solubility on the mechanical strength of HAp formed
based on dissolution-precipitation reaction was investigated. As precursor’s, alpha and beta-tricalcium
phosphate (0-TCP, B-TCP) was chosen since they have the same chemical composition with different
solubility.

a-TCP and B-TCP block precursors were treated hydrotheﬁnally with 1 moV/L. of ammonia solution at
200°C for various durations. XRD analysis revealed that a-TCP block took 3 hours whereas B-TCP block
took 240 hours for complete transformation to HAp blocks. Crystallite size measured by XRD and crystal size
observed by SEM were larger in the case of HAp block prepared from B-TCP precursor (HAp(B-TCP)) when
compared to HAp(a-TCP). The porosity of HAp(B-TCP) was found to be lower than that of HAp(a-TCP).
Diametral tensile strength of HAp(B-TCP) showed higher value than HAp(a-TCP).

Osteoblastic cell response was evaluated on HAp(B-TCP) and HAp(a-TCP) using sintered HAp as
control. Cell attachment and proliferation results showed that the cells were attached and well spread on all
specimens. The results indicate that the cell response to HAp block was excellent regardless of fabrication
methods.

We concluded therefore that HAp block with higher mechanical strength, low crystallinity and with
good cell response for bone substitutes could be fabricated using B-TCP block as precursor based on
dissolution-precipitation reaction.
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INETIZaB) VEBE=HINTL (o-TCP) FOENFMITEEESDEZBELEL T, &
B-HEISZR A LR ERIC LS TRET )N 1 ~ (CO:Ap) BEHMZE 2 FENBE XN
"Cb)éo

AFETIE, BER-THRISZFB L TRIRENSKBET7 )XY 1~ (HAp) 2B 2812, miE&ED
BREDBRERERM TH S HAp DHFREIICEZA2EELZHONMNIT A LEZHNELTNS,
BRERMEL TCO:Ap TiE/< HAp ZRBIR L ZHHIZDOWTIE, REATCOBHROZERE
ZHR LU THMARRR R THEZTOLERICIDVTERLTWVWS,

AR E L TIE, bR BFECTHEMREDRZES o-TCP BXU B Y CE=HILI T A
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(B-TCP) MBIRENTWB., £F, a-TCP BLUB-TCP 70w 7 DIER E MMM MTHN, K
AR, BE, FEMECBVLWTHEFOMIIABEN TNV IENHRINTVS, XIZa-TCPHL
13B-TCP 70w 7 @ HAp N DR EWE (1mol/L 7 > E =7 KIE#R, 200°C) A=, a-TCP
M5 HAp NOHREHIZIE 3 B, B-TCP 25 HAp "D R HITIE 240 BsIMETH D Z &M
X#EHE XRD) KXo THLMNIINTWVS, XRD LETHEMEBBERICL ST, B-TCP S
L7~ HAp 70y & (HAp(B-TCP)) i a-TCP M S{EBI L /= HAp 70 v 2~ (HAp(a-TCP)) 12X
TREBTYA XPRRLTF YA XNKREIRDZEEHASMIILTWVS, [ALEIZ HAp(B-TCP)D
HN HAp(a-TCP)IZHRTHBEICELS 2B ZEEZHSNMNILTWS, ZOWMEITHT B4R TY
A ZREAEOENL, FBEEOBBEEDEICI>TAHLREFBEEINTNS, BB, o-TCPIF
BLBMLUTHBOED HAp IZXM T 2 #EMEZ2EIC LA SE, BIRP TEROENREE LR
LR, sHRERNS DY LAHEABRIMERE o 72DIZRL, B-TCPIZW-> < DIEML
TelziT, HLUWKBERKL D HERRENBENCEUER, KRERYA XOEBMEEERL 72
EFHBASIN TS, HAP(a-TCPIZ LR T HAp(B-TCP)D 1 B X B B @< o B HIL, &
KERMTH D HAp DK[FLEDEIZ X B EEMATT TS, B%IC, EFMEKEME (MC3T3E)
% T HAp(a-TCP)B L U HAp(B-TCP)RA K R IZ BT 2 WM a3, MMB X OBEZ AN,
BEft HAp (control) OFERE DK ZTTVY, 2 TORBBICBWTHAZMNRAEZEN 2 ho/n &
wEL TS,

EDZ &S, BMR-tTHREZFRLUZHERERICE > T HAp BHlitE M 2T 28202, &
AR D AN RO N EZ R SIS E2RIITIENHSNERD, #EA L L TB-TCP
JoyvZERWNE, o-TCP 70y 7 Z2RWEHEITHNTEWNEN®BRI 2D HAp AMERT
EL LM TTWS,

wmSCGHAEZBE, AR TR S N2 H R 2 HAp BRI B #li Sk O B IRt A L B A Al sE I D R R 1

RESFETDEHM L2720, A ZFEmXEL TOMED S DD LTz,
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