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  GPCRs signaling 

http://chrisparsons.de/Chris/Metabotropic.htm 



Two types of glutamate receptors 

http://www.ucl.ac.uk/~smgxt01/frameh.htm?page=glutamat.htm 



Three major groups of mGluRs 
• Metabotropic glutamate receptors (mGluRs) consist of three 

major groups I-III which are involved in physiological processes 
such as synaptic transmission and neuronal plasticity as well as 
neuropathology.  
 

http://www.iuphardb.org/DATABASE/FamilyIntroductionForward?fa
milyId=40 



Phylogenetic tree of mGluRs subtypes 
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Location and function of mGluRs 

Neurology, 2008, 70(12): 964-968. 
 



Two conformations of mGluR1(Rat) 

Nature, 2000, 407(6807): 971-977 
Current opinion in neurobiology, 2003, 13(3): 271-278. 
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Sequence alignment 

 
 

MEGA6 

The glutamate binding sites of mGluR1_Rat: 186-188 
 



Motif prediction 

SMART 



The glutamate binding sites of 
mGluR1_Rat: 186-188 



 
From sequence to structure 

 
• We chose the mGluR1(Group I) and mGluR3(Group II) 

of rat and compare their glutamate binding regions 

 

http://chrisparsons.de/Chris/Metabotropic.htm 



Structure of mGluR1 and mGluR3 

metabotropic glutamate receptor 1 metabotropic glutamate receptor 3 



Magic fit 

Yellow: mGluR1;Blue: mGluR3  



The neighboring amino acids surrounding the 
glutamate 

mGluR1 mGluR3 



Selective fit 



 

mGluR-I1 mGluR-II3 mGluR-III7 

Red, green, and blue stick models represent the structures for mGluR-I1, mGluR-II3, and 
mGluR-III7, respectively 

Proceedings of the National Academy of Sciences, 2007, 104(10): 3759-3764. 
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Motif prediction and protein network of 
mGluR1 



Sequence alignment 

 



Phylogenetic tree of mGluR1   
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The property of mGluR1(mouse) 

跨膜区域 疏水性 



• Start End TransMem Sequence 
4      20        1      LLLIFFPMIFLEMSILP 
590 618      2      DIESIIAIAFSCLGILVTLFVTLIFVLYR 
628 650      3      RELCYIILAGIFLGYVCPFTLIA 
700 728      4      
FMSAWAQVIIASILISVQLTLVVTLIIME 
789 809      5      FTMYTTCIIWLAFVPIYFGSN 
815 835      6      TCFAVSLSVTVALGCMFTPKM 
 



Homology modeling  

• 截取mGluR1的136-238这段序列进行同源建模，其中包含了186-188 
的谷氨酸结合域，用Phyre2进行建模，结果如下 

 



Secondary structure and disorder 
prediction  

 



Rotamer analysis 

 



Clash Analysis 

 



Pocket detection 

 



Mutational sensitivity 

 



Molecular docking 

 









 

Nature, 2000, 407(6807): 971-977 
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Summary 

• The structural difference between mGluR1(Group I) 
and mGluR3(Group II) affects the glutamate binding 
activity 
 

• The predicted model of  mGluR1(mouse) probably 
binds to glutamate well 



• Acknowledge: 
• Thanks for the guidance of Teacher Luo 
• Thanks for your listening 
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