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Novel modulating mechanisms of homeostasis by oral bacterial exopeptidases

Ohara-Nemoto, Yuko
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This study revealed details of acylpeptidyl oligopeptidase (AOP) activity,
dipeptidase A. Furthermore, dipeptides were predominantly taken up in Porphyromonas gingivalis cells
via an H+-dependent oligopeptide transporter (Pot). We also reported that periodontal bacterial
DPP4 and DPP7 degraded and inactivated incretins, increasing postprandial hyperglycemia and
prolongation of hyperglycemic time and that DPP7 has a broad substrate specificity, which causes
degradation of various bioactive peptides. Immunoelectron microscopy observations suggested the
existence of a series of spatial arrangements in which dipeptides produced in the periplasmic space
are transported via plasma membrane-localized POT.
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Effects of N-terminal modification of substrates on AOP activities.
PgAOP BdAOP LsAOP
MCA peptide Activity? (pmol/min/ug) fold increase® Activity (pmol/min/ug) fold increase® Activity (pmol/min/pg) fold increase”
Ala- 0.04+0.01 9.2 0.028 +0.01 438 0.01+0.00 1.1
Ac-Ala- 0.40+0.01 0.13 +0.00 0.01+0.00
Met- 0.01+0.01 215 0.0+0.01 n.c. 0.43+0.03 64.0
Ac-Met- 0.24+0.02 0.17 +0.02 3.41+0.09
Lys-Met- 0.05+0.16 7705.7 0.09 +0.01 1979 241+£0.09 46.2
Z-Lys-Met- 362.17+1.13 18.49 +0.60 116.03 +2.29
AAF- 254+0.13 13.6 1127 +£0.40 0.8 311.91 £6.51 0.04
GIt-AAF- 34.58 +0.13 9.06 +0.25 12.80+0.42
n.c., not calculated, because no activity for Met-MCA was detected.
2 Nemoto et al., 2016 [1].
b As compared with activity of respective substrates without N-terminal modification.
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5-2 DPP7 GLP-1 Ohara-Nemoto Y 2022 Fig. 1

D GLP-1 peptide mass
H7AEGTFTSDVSSYLEGQAAKEFIAWLVKGRG®’ 3355.71 DPP4 l
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Table 1 Localization of P. gingivalis proteins analyzed by IEM
Protein CP ™M PL PS OM Total Localization
% Dot number (mean =+ S.D.)
HtpG 81.3(8.7x1.5) 6.5 (0.7+0.6) 6.5 (0.7+0.6) 0(0.0+0.0) 6.5(0.7+1.2) 100 (10.7 +£0.6) CP
HBP35 163 (1.3x1.2) 8.8 (0.7+0.6) 163 (1.3x1.2) 125(1.0+£1.0) 463 (3.7+1.2) 100 (8.0£1.0) oM
Pot 41.1 (3.7x1.2)  55.6(5.0+1.7) 3.3(0.3+0.6) 0(0.0+0.0) 0(0.0+1.2) 100 (9.0x1.2) ™M

DPP3 776(8.7+15)  65(07+06)  2.8(0.3+0.6) 6.5(0.7+0.6)  2.8(03+0.6) 100(10.7+0.6) CP
DPP4 400 (8.0+3.6)  1.5(03+0.6) 365(7.3+29)  165(3.3%32)  50(1.0«17)  100(20.0+1.7) PL
DPP5 243(93+49)  97(37+12)  392(15.0+44) 19.1(7.3+25)  7.8(3.0+2.0) 100 (38.3£2.90 PL
DPP7 158 (3.0+2.0) 142Q27+15) 437(83+21)  263(5.0+2.7) 0(0.040.0) 100(19.0+35) PL
DPPIl  243(43+29) 13.0(23+25) 322(57+15)  186(33+12) 113(20+1.0) 100(17.7+15) PL

CP cytoplasm; IM inner membrane; PL dots adhered to the peptidoglycan layer; PS dots located in the periplasmic space but not associated with
the layer; OM outer membrane
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