
�ăő¹¿� ¹¿ŝň¿ŝ� �·Łçēĳ�ũ��	�Ì�ñ�ë�

/&(GH130_2�� ����

�������� 
�-"#��0	��.����1 

�ċ´Ė¿Çä� Ť¬À�rúĬÖśē¿łÏ� úĬÖŤ¬¸â¿� ãĜ� îÊ�

�

� 32*��%$�

ģņ�þ�ĸŖĥ^BfmsGH130 0 β-eq]NYcPcmlsRA©7ŖĥĪ*�=ũ
GH130_1ũ21;2NC.�ţ9?>�� ?9 4'/ŌËı β-NsX2<->_osY 5'2<-
> 5-_osY β-`pblöŏ/Ĺ»YhDqAÝ'�ŖĥĪGH130_2.0 β-1,4-eq]Nn-N-C
QUnInKMfqcPcmlsR (MNP) 1;2 β-1,4-eq]FmLģcPcmlsR (MOP) 
�©5?>�� ?9ci�Ś�AÑØ�ṹ ņĦ§ŕ��2'/M_j[VX/ďŠ.¾±�>�
MNP/M_MDX+10GlcNAc.Ċđĕ*�=ũN-ImGqKC/Manβ1-4GlcNAcöŏA�mq
ŗ�ĸ�>+yĆ9?>�MOP0 β-(1
4)-eq]FmLģA�mqŗ�ĸ�>�MOP0M_MD
X+1/ĊđÖ�đ-> 2'/Ŗĥ�µª9?)�>��-@%ũM_MDX+1*Man.Ċđĕ-
Thermotoga maritimaĎôMOP (TmMOP) +ũM_MDX+1*GlcũMan1;2GlcNAc.¨Ģ.
�č�>Ruminococcus albusĎôMOP (RaMP2) *�>�óĚĠ*0GH130_2Ŗĥ/´ņĊđÖ.
Ŝx�>Cf]ŗü´Aí<2.�ũ!?.´(�GH130_2ŖĥA�ţ�#� 
� 42'��)��

Bacteroides sp. ĎôMNP Uhgb_MP/´ņĴ§�öŏ2<ũ_osY 1β3 (B1-β3) u/Met67ũŞ
ßM_j[VX/Loop3 (_osY 3+ 4AĨ�) u/ Phe2031;2ŞßM_j[VX/_osY
4β2 (B4-β2) u/Leu234�ĒþÖdJVXAÑØ�ũM_MDX+1*GlcNAcP/Ŧ�ĊđÖ.Å
x�>+àĆ9?#�8?< 3ü´.āė�) GH130_2Ŗĥ/tûöŏAýŇ�>+�v/ 3Ī
.�ţ9?#�B1-β3u/MetũLoop3u/ Phe1;2B4-β2u/Leu (Ile) AÝ'AĪũB1-β3u
/MetũB4-β2u/Leu (Ile) AÝ%ũLoop3u/ PheAÝ#-�BĪũ� ?/ĘÐCf]ŗü´
9Ý#-�CĪ�êęMNP0AĪũRaMP20BĪũTmMOP0CĪ.©5?#�!?"?/Ī
.É�>řċ²1;2ŕ�Ċđĕ¸đŖĥ/ 10 mM α-Man1P¾±v*/¦ğ¡Ä�´ņ+/ β-e
q]NY§Ø Õ/ kcat(app)/Km(app).;&)´ņĊđÖAļ��#�AĪŖĥ*�>Bacteroides fragilis
ĎôMNP BF9343_1252/Met72ũPhe2081;2Leu239¸đŖĥ (M72AũF208A1;2L239T) 0
řċ²+ý4)GlcNAc.Æ�>ĊđÖ���ũ8?< 3ü´/GlcNAcĊđÖP/ŘĵÖ�ěľ
9?#�BĪŖĥ RaMP2/Met751;2 Leu234¸đŖĥ (M75AũM75P1;2 L234T) 9řċ
²+ý4)GlcNAc.Æ�>ĊđÖ��v�#�5# RaMP2/ Loop3AUhgb_MP/ Loop3.ĩ
â�#¸đŖĥ0Ŧ�GlcNAcĊđÖAĝ�ũAĪŖĥ*ěľ�#Cf]ŗü´/È�.;=MNP
ĂÖ�~x9?#���'2/BĪŖĥœ�¼0N-ImGq�Ńœ�¼HlPTs�.¾±�#�
!/ 1'*�>Paenibacillus borealisĎô PBOR_259150MNPĂÖAĝ�ũBĪ.0MOP+MNP
�Ą±�>8+�ĝ9?#�CĪŖĥ0Ŗĥ-´ņĴ§�öŏ�í<2*0-2&##8ũXħ®Û
Ãť.;= TmMOP/Man3Ĵ§�öŏAÿÂ�#�Loop3u/ Trp207�M_MDX+11;2+2
/´ņ+Ę{�č�Ó>�ĩ.¾±�ũ8/ Trp 0 C ĪŖĥ.�¾9?)�#�Trp207 ¸đŖĥ 
(W207A) 0řċ²+ý4)Man.Æ�>ĊđÖ���ũřċ²�¡Ä�+�-� GlcNAcA9¡
Ä�+�ũTrp207 �M_MDX+1 / Man ĊđÖ.Řĵ+ĝ9?#��u;=ũŖĥĪ GH130_2
0MNP2<Ø>AĪũMOP1;2MNP2<Ø>BĪũMOP2<Ø>CĪ/ 3'.�ţ9?#� 


