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OWMEZEE / Theme of Research

Mechanism of dipeptide incorporation in Porphyromonas gingivalis

@WEME / Outline of Research

Porphyromonas gingivalis (Pg) utilizes extracellular polypeptides as sole sources of carbon and energy. During the metabolic process,
Pg produces mercaptan and hydrogen sulfide with specific smell for periodontal disease. We previously identified peptidases of Pg
responsible for the hydrolysis of extracellular peptides and reported that 4 dipeptidyl-peptidases (DPPs) are expressed in the bacterium
and are sufficient for complete digestion from polypeptides into dipeptides. Accordingly, in this study, | analyzed amino acid and peptide
transporters of Pg responsible for the transport of dipeptides. Informatic analysis revealed 3 transporter genes, Ser/Thr, OPT, and POT.
Among them, | expressed POT in E. coli and tested its ability of dipeptide incorporation.

@®WMEME / Results of Research

The gene of the E. coli POT (TppB) was cloned by PCR and inserted into an expression plasmid, pQE60, and the expression of POT in
transformed E. coli was confirmed by immunoblotting. The conditions for POT expression, the alomarblue analysis methods were defined.
In addition, 3 putative transporter genes of Pg were cloned by PCR and were expressed in E. coli. They were expressed as membrane
proteins, and thus, suspected to function as transporters even in E. coli. As a result, | found that POT works as a dipeptide transporter in
E. coli.

@4#%0OEE /| Further Research Plan

The laboratory of Professor Takayuki Nemoto and Associate professor Yuko-Ohara Nemoto is studying on the roles of peptidases
expressed by periodontopathic bacteria and reported that such bacterial peptidases are closely related to the systemic diseases, such as
type-2 diabetes mellitus. On the other hand, after | got Ph.D. and left Japan in March 2013, | independently started the study on diabetes
mellitus, and found that sweet fruit of Bangladesh, such as Sugar Palm (Borassus flabellifer) and Elephant Foot Yam (Amorphophallus
paeoniifolius) have the effect to reduced the blood glucose level, despite their sweetness. Accordingly, we want to develop a collaboration
of the study on the effects on sweet plant components on periodontal disease and diabetes mellitus.
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DWMEFEE / Theme of Research

& ®mE Porphyromonas gingivalis® R 7F RFER Y A & D 287

Q@WEME / Outline of Research

AMETIE, EEREP. gingivalis(P)IZB T2 SR TF FERAIZET 7SI /B LSV AR—4—0ET 21T o1=. AEITHENS
DINVBEFRBREL, TI/BRBICKY IRV —ELELEHRMERETS. COBRBTHEEETANAT I UORILKFRLELEE
BEETHEH. LVHDIDE RV EHT I2OPAEOEETHS., CNETHELIEFREPGOEFRNRTF KR RICEET S
RIFE—FHERTEL. TORRE. 4BEOCRITFUNRTFF—EOPP)IBRIMICHEET 22 EEHALMICL TS, HEORIC
KFET . DPPHEEICE > TEASINESRIFRELTTZI/BEZERAL I LICLY., OEMBEICETBAMEEZREDEDEEZD
nd, SPRIFRFFSUVRR—E—FBHLMNCTSHEICKY, POEDEIEEENTREICKDIEEZDND, ¥/ LBIFOFKREMIAS., K
BICIX3EEDT =/ BEE 5 V> RAR—42— (Ser/Thr, POT. OPT) EEFMNHBI b oz, TITARETIK. £I. KB
BPOTEEGEFRBRRAEHBEL, FECRIFFRYRAAEREZ7ATIIL—EICLRPAEREHEE L, MAT, 3EHEDPgFS VR
R—a2—DHRBEERH1=,

®WMEME / Results of Research

KEBEPOTEEF(TppB)ERS & YPCRET A ZHE L. KIBEHRKE 75X 2 FpQE6OIZ#iAdk. KIGE THORIREHRELBTHEREL
f=o POTRBEEHE. $LUT7OTIL—HELTTORHRICOVTRIL, PRTF F(GG. GL) OFGARBEHS 4 o1=, £1=, Pg
D IFED b5 U RAR—4 —#EEFSer/Thr, POT. OPTAILYAB—4%PCRYVB—=>45 L, XKIGRATCOERZHAA-, BESFILE
BN ELTREL. FSURR—F—H#EEEBS CENTEDEEZONE, MAT, DRITFFRYRAAEBROHER, POTERIC
KEMEAKREVEREBT-,

@45 #%0O5HE |/ Further Research Plan

BRIIERARBAORTIFI—EDOREZRDICHELTEY . EAREORTIFI—EIBETHIE FDLERETHIERRKICLH
HoTWBIEEZHLMZLTE, —AH TAbdur RouffELIF2013FICAEARK YBEICR - -RICHERFEOMEERE L. BEOHL
BTHSH ¥ aH—/\—L (Borassus flabellifer) ST L 77> k7 v k¥ L (Amorphophallus paeoniifolius) | M#EE % T (F 5 E M
HELEFRERLTWS, TCTHEARSEBRREERARAOHEERRICOVTHRMEEZEZATLIERMICIE., Ch5DiEYEL
YVEPRAZHMETE L L. TORDEEARBARTFA-EE A LEBICERRETILIVAOMBEICED L S GHRERIFT
NERETEHFETHD.
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