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ţ Ú Ɖ Ġ� �

� Porphyromonas gingivalis $�3ĥźŊňŵ% 
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ÍĤſ¦ 

�ƏľŜ 

÷�Ĝ&ĹŏÎì$03ÏÊĎĝÊěË!
2�÷Ň%Ďĝ/÷ñƋ%

Ĩ£6¾�Ŧ����!#��ŷĴ#zŨěË$.Žd� �3�  

 Porphyromonas gingivalis &ÏÊ÷�ĎŃËËŅ�1ƌƈ¼$î}�4

3ŏ!
2��%�ƊbĆf$¥Ź%ųŵ"T]R<^ŵ6~ý�3�e

~ª&÷�ĻŁ$Ăċ��²g%xĚòï6©�3�P. gingivalis %ųŵĕ

Ĕòï$& butyryl-CoA/acetate ŖŴĸ A (CoA) ũīŴĸ�Žd�3" �

�4 �3� PGN_1171 I^Q@ť�ųŵĕĔòï%âĺ�É$Žd�3

"hĈ�4 �3� 

 æĦĮ!&�ĕĔòï$Žd�3 CoAũīŴĸ"Õ¯�43 PGN_1171� 

PGN_0725� PGN_1341 0' PGN_1888 Űnª%Ã�6Ţ(3ď$�Ű

nªóØí6sŗ���ƊbĆf%ĥźŊňŵč¼6Ĉ¯����41%

Űnª�B_L�3I^Q@ť6Ķŗ���%ŴĸğÊť6îŞ���

�1$�ĥźŊňŵ%ĕĔ�E^EQ9^$�)�Âƅ6îŞ��� 

 

�ƏçÛ0'Ýþ  

ƐƏŰnªóØí%sŗ  

PGN_1171� PGN_0725� PGN_1341 0' PGN_1888 Űnª6�,Ƈ

�|$Œ�ņÊŰnª6·y�� pUC19 ėé%Ļ×�T[FXL6sŗ

���PCR $02¢»�� DNAÜĐ6Ƅüį«þ$ Áťũ×��ÒĔ
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ÍĤſ¦ 

đť6�,ŔĄ´§��!ƂŐ6ÁÑ��¤ęí6�����Œ�ņÊŰ

nª6¤á�3�"!�jŷ¤ęí�aŷ¤ęí6sŗ���ìōrb%

Űnª�Œ�ņÊŰnª$ö��ł×�4��"6 PCR $ ĩŠ��� 

Ƒ. ¢ùàĿ 

 �ŏí%¢ù6 0�6�12�24�36�48�60�72 0' 84ßżÄ$ÿŻ 600 

nm $ Ĉ¯��� 

ƒ. ĵŴĸ0'Ļ×�I^Q@ť%sŗ 

 �ŏí6¶Ù¢ùä*!�Ɗ��Ƃŏ���ŏr6 PBS!ĀĊ��T]

J7_Gž°�6�, PBS !ÐČ��Ä$�Ĩħ0'ůÈ~ƃ6ŕ��

ĵŴĸ6�,bĆ6����� 

 PGN_1171� PGN_0725� PGN_1341 0'� PGN_1888 % DNAÜĐ6 

PCR $ ¢»��ĞēU@I_T[FXL pGEX-6P1 $Óy���Æ14

�T[FXL6�I^Q@ťĞēĖ%¦Ōŏ$Áťũ×��I^Q@ť6

Ů�Ğē����ŏr6Ĩħ�ůÈ~ƃ6ŕ��Ä$�ĞēI^Q@ť6

7S8NJ8_=[Y$�ģ���Ķŗ��� 

Ɠ. ûōþ6Ė��ŴĸāÊ%Ĉ¯ 

 CoAũīŴĸāÊ6��Éĕđ% acetyl-CoA 6¯Ź�3�"!Ĉ¯���

âĺč¼ 40 mM potassium phosphate buffer (pH 8.0)� 25.0 µg ml-1 ĵŴĸ*

�&ĶŗŴĸ (125 ng ml-1 PGN_0725�1.25 µg ml-1 PGN_1341 *�& 125 ng 

ml-1 PGN_1888)� 200 mM ŲŵMK\:Y� Ɛ mM CoAš·r�ŝ 40 µl 
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ÍĤſ¦ 

%�ÉĄ6 37°C! Ɣ~�É���Ä$� 4.5% K\@]]Ųŵ6 10 µl 

ą�� ��É6uõ���� 400 mM potassium phosphate buffer (pH 8.0) 6 

25 µl ą����ÉĄ6f����Ɠ mM <?C]Ųŵ�Ɠ mM 

5,5'-dithiobis-2-nitrobenzoic acid� 36.8 µg ml-1 citrate synthase�ŝ 25 µl %Ğ

ō�ÉĄ6�� 37°C! 30~�É���ÿŻ 412 nm !Ĉ¯�� (@;^

ŵD^I_Gþ)�ð	#�ťč¼èm!Ŵĸ6�É���Æ14��É�

Ŭ¼$¶� � Lineweaver-Burk plot 6ŕ����Q[Z_I_6Ĳ}�

�� 

 ô$ 4-hydroxybutyrate $¶�3āÊ6 succinate semialdehydeűwŴĸ!


3 PGN_0724 6Ė� îŞ���âĺč¼ 40 mM potassium phosphate 

buffer (pH 8.0)� 0.5 mM succinate semialdehyde� 0.5 mM NADH� 0.5 mM 

acetyl-CoA� Ɛ mM MnCl2� Ɛ µg ml-1 ĶŗŴĸ� ŝ 100 µl %�ÉĄ6 

37°C! 60~�É����ø¬ NADH č¼6ÿŻ 340 nm !�ø¬ 

acetyl-CoA č¼6@;^ŵD^I_Gþ6Ė� �ÿŻ 412 nm !Ĉ¯�

�� 

Ɣ. >F@]WKA[SťŹ~êŝ6Ė��ŴĸāÊ"ĥźŊňŵč¼%

Ĉ¯ 

 Ŵĸ�ÉĄ0'�ƊbĆf%ĥźŊňŵč¼6>F@]WKA[Sť

Ź~êŝ  (GC-MS) $ Ĉ¯���Ŵĸ�ÉĄ&�âĺč¼  40 mM 

potassium phosphate buffer (pH 8.0)� 500 ng ml-1 ĶŗŴĸ� 200 mM ŲŵM
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K\:Y� Ɛ mM butyryl-CoA *�& propionyl-CoA�ŝ 100 µl 6 37°C

! Ɛßż�É�����ƊbĆ&�ŏí6¯ºä*!�Ɗ��¹Ŷ$02

ŏÙ6�5��Ä$�ůÈ~ƃ$02ŏr"�ƊbĆ6~ƃ�������

�şÛ�1I^Q@ť6ƀ���GC-MS $ śê��� 

ƕ. T]J7_GāÊ%Ĉ¯ 

 �ŏí6¶Ù¢ùä*!�Ɗ��¹Ŷ$02ŏÙ6�5��Ä$�ůÈ~

ƃ$02ŏr"�ƊbĆ6~ƃ���ŏr& PBS !ĀĊ��Tris-HCl buffer 

(pH 7.6) !ÐČ��� Arg-E^EQ9^ (Rgp) " Lys−E^EQ9^ 

(Kgp) %āÊĈ¯$&�Ğō�ť!
3 Nα-benzoyl-L-arginine 4-nitroanilide 

hydrochloride " N-(p-tosyl)-Gly-Pro-Lys 4-nitroanilide 6Ė���ÐČ��ŏ

r*�&�ƊbĆ�âĺč¼ 200 mM Tris-HCl buffer (pH 7.6)� Ƒ mM Ğ

ō�ť� 100 mM NaCl� Ɣ mM CaCl2� 10 mM L-cystein�ŝ 100 µl %�

ÉĄ6 37°C! 10~ż�É����25% Ųŵ6 25 µlą�� ��É6u

õ���ÿŻ 410 nm !Ĉ¯��� 

�ƏĽë  

ƐƏŰnªóØí%sŗ 

 PCR $02�¤ęí$� Œ�ņÊŰnªÜĐ�¢»�4�ŸĔí!&

¢»�4#���i�1Ġğ%Űnª%~Ü�ĩŠ�4�� 

ƑƏ¤ęí%¢ùàĿ 

 PGN_1888 ŰnªóØí6ƀ�z %¤ęí!�¢ù%ãÌ#pc�Š-
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14�� 

ƒ. ĵŴĸ%ŴĸğîŞ 

 �ĵŴĸ%  butyryl-CoA/acetate CoA ũīŴĸāÊ6Ĉ¯�3"� 

PGN_0725� PGN_1341 0' PGN_1888 ��4�%Űnª6óØ�3í

!�ÉŬ¼�ãÌ$pc� ��� propionyl-CoA/acetate CoA ũīŴĸā

Ê6Ĉ¯�3"� PGN_0725 0' PGN_1888 ��4�%Űnª6óØ

�3í!��ÉŬ¼%ãÌ#pc�Š-14�� 

Ɠ. ĶŗŴĸ%ŴĸğîŞ 

 �ĶŗŴĸ6 butyryl-CoA"ŲŵMK\:Y¬�c!�É��3"� 

PGN_0725� PGN_1341 0' PGN_1888 $� �ųŵ�ĕĔ�4�� 

propionyl-CoA"ŲŵMK\:Y¬�c!�É��3"� PGN_0725 0' 

PGN_1888 $� T]R<^ŵ�ĕĔ�4��PGN_1171 !&ųŵ"T

]R<^ŵ%��4.ĕĔ�4#����*����Q[Z_I_6Ĳ

}�3"� butyryl-CoA *�& propionyl-CoA 6�ť"��¡��j�%

�ť��ß$Ŵĸ"�É�3aŷŘ�ròï$ �É�ŭ,�"�Ī�4

�� kcat t6ûŪ�3"� butyryl-CoA $¶� & PGN_0725 (557.26 s-1) 

�k%Ŵĸ02ƌ�t6Ī� (PGN_1341, 23.53 s-1 ; PGN_1888, 258.88 s-1)�

propionyl-CoA $¶� & PGN_1888 (1373.8 s-1) �ƌ�t6Ī�� 

(PGN_0725, 533.29 s-1)���4%ĶŗŴĸ. butyryl-CoA 0' 

propionyl-CoA 6ƀ� CoA š·r$&āÊ6Ī�#����*��
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4-hydroxybutyrate $¶�3āÊ6îŞ�3ď$�succinate semialdehyde " 

NADH 6ĶŗŴĸ PGN_0724 "�É�� 4-hydroxybutyrate6ĕĔ���

4-hydroxybutyrate " acetyl-CoA 6��ĶŗŴĸ"�É�������4%

ĶŗŴĸ$� .�ť%ăŤ&Š-14#���� 

Ɣ. �ƊbĆ$�3ĥźŊňŵ%¯Ź 

 z %¤ęí$� �ųŵ0'T]R<^ŵč¼�ãÌ$ć¸� �

��ųŵ& PGN_0725 Űnª6�T]R<^ŵ& PGN_1888 Űnª6ó

Ø�3í!őÞ$ć¸� ����� �9Hųŵ"9H�Ŏŵč¼.ã

Ì$ć¸� ���aŷ¤ęr$� �ųŵ"T]R<^ŵ%ĕĔ&®

z$&ă¨�#���� 

ƕ. T]J7_GāÊ%ûŪ 

 z %¤ęí$� �ŏr% Rgp " Kgp āÊ�ãÌ$pc� ��� 

 �ƊbĆf%ųŵč¼"ŏr%T]J7_GāÊ"%ż$&ãÌ#ö%

ĢŽ�Ś14�� 

�Əńµ  

 gř#÷�Ĝ�Ĺŏ!
3 P. ginigvalis �ĕĔ�3ĥźŊňŵ&��ŋ|

!ã°Ê6Ī��-��%ĕĔòï$Žd�3~ª6śÞ�3�"&�ã

°Ê6�Ç�3�"$ŀ�3�æĦĮ!&�  CoA ũīŴĸ!
3 

Roseburia hominis RHOM_13820 $ƌ�Ģ�Ê6Ī�� PGN_0725� 

PGN_1341 0' PGN_1888 6�¯����41%Űnªėé%z %Ķ
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ŗŴĸ� butyryl-CoA $āÊ6Ī���*�� PGN_0725� PGN_1888 %

+� propionyl-CoA $āÊ6Ī���butyryl-CoA/acetate CoAũīŴĸ"h

Ĉ�4 ��  PGN_1171 &e�ť$¶� āÊ6Ī�#���� 

PGN_1171 & succinyl-CoA/β-ketoadipate CoA ũīŴĸ%`İ6ïÑ�3 

PcaJ $ƌ�7XOŵĢ�Ê6Ī��-�k% CoA š·r$òŉ�3�ŉ

Ê�ń�143� 

 �ƊbĆf%ĥźŊňŵč¼6Ĉ¯�3"�ųŵč¼� PGN_07256óØ

�3í!őÞ$ć¸� ����ŏí%ĵŴĸ% butyryl-CoA/acetate CoA 

ũīŴĸāÊ&k%í02.ãÌ$p������ �ĶŗŴĸ PGN_0725 

&k%Ŵĸ02ƌ� butyryl-CoA/acetate CoA ũīŴĸāÊ6Ī���lb

%Ľë�1� PGN_0725 �â.À�ųŵĕĔ$³d� �3"ń�143�

`Ý�T]R<^ŵč¼& PGN_18886óØ�3í!őÞ$pc� 2�

�ŏíėé%ĵŴĸ% propionyl-CoA/acetate CoA ũīŴĸāÊ&�k%í

02.ãÌ$p����ĶŗŴĸ PGN_1888 % propionyl-CoA/acetate CoA 

ũīŴĸāÊ&�k%Ŵĸ02À�������� � PGN_1888 �â.

À�T]R<^ŵĕĔ$³d�3"ń�143�z %¤ęí$� �

9Hųŵ"9H�Ŏŵč¼.*�ãÌ$ć¸� 2�å�Þ1�!#�

9Hųŵ"9H�Ŏŵ%ĕĔļŧ%fżĕđ�ųŵĕĔļŧ%.%"{ū

� �3"Ī��4��*��aŷ¤ęí%ĵŴĸ% CoAũīŴĸāÊ&�

ŸĔí% 20% Ĭ¼!
2�á#3 CoAũīŴĸ%¬��Ī��43� 
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 PGN_0725 &  4-hydroxybutyrate/acetyl-CoA CoA ũ ī Ŵ ĸ ! 
 3 

Clostridium aminobutyricum AbfT $ƌ�7XOŵĢ�Ê6Ī������

PGN_0725 6�-���4%ĶŗŴĸ. 4-hydroxybutyrate $¶� āÊ6

Ī�#����Å� �k$ 4-hydroxybutyrate/acetyl-CoA CoAũīŴĸ�

¬��3"ń�143�PGN_1341% butyryl-CoA $¶�3āÊ&¿��*

� propionyl-CoA $¶� āÊ6Ī�#���¤ęí%�ƊbĆf%ųŵ

0'T]R<^ŵč¼&ć¸� ���lb%�"�1 PGN_1341 &e

đť%ĕĔļŧ$ġÔ0'żÔğ$Žd�3 CoA ũīŴĸ!
3"h

Ĉ�43� 

 R. hominis RHOM_13820 " C. aminobutyricum AbfT % butyryl-CoA $¶�

3 kcat t&�4�4� 91.5 s-1 0' 119 s-1 !
2� PGN_1341 (23.53 s-1) 

02ƌ�� PGN_0725 (557.26 s-1) " PGN_1888 (258.88 s-1) 02p����

`Ý!� propionyl-CoA$¶�3 kcat t&�4�4 42.7 s-1 0' 120 s-1 

!
2� PGN_0725 (533.29 s-1) 0' PGN_1888 (1378.8 s-1) 02p����

�� � PGN_0725� PGN_1341 0' PGN_1888 &aŷŘ�ròï$

 āÊ6Ī���RHOM_13820 &��ť�Ɔ$Ŵĸ"�É�3R^V^P

9P9òï$ āÊ6Ī������ ��41ƒ�%ĶŗŴĸ&��ť

ĒęÊ� AbfT "ę#2��Éð½�  RHOM_13820 "ę#3� 

 *��z %¤ęí$� �ŏr$�3E^EQ9^āÊ�ãÌ$p

c� ����� �ŏr$�3E^EQ9^āÊ"�ƊbĆf%ųŵ
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č¼"%ż$&ö%ĢŽ�Š-14���%Ľë�1��ƊbĆf%ųŵ

�ŏr%E^EQ9^āÊ$¶� ö%Ţĳ�ª"� sĖ�3"ÕĈ�

43� 

�ƏĽţ  

 æĦĮ$02�lc%Ľţ6Æ�� 

 Ɛ. P. ginigvalis %ĥźŊňŵĕĔòï$� � PGN_0725� PGN_1341 

0' PGN_1888 & CoA ũīŴĸ"� v��ųŵĕĔ�É%âĺúƁ

$Žd� ����� �PGN_0725 0' PGN_1888 &T]R<^ŵĕ

Ĕ�É%âĺ�É$.Žd� ��� 

 Ƒ. P. gingivalis $� ��ƊbĆf$~ý�4�ųŵ��ŏr$�3

E^EQ9^%āÊ6�Ç� �3�ŉÊ�Ī��4�� 


