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Table S1. Mutagenesis study of residues within the AT1R orthosteric site. Effect mutations on Kd 

of AngII and Sar1-Ile8-AngII is represented as fold change.  

 

Mutation AngII Sar1-Ile8-AngII Reference 

Y35A NB  1 

Y35F NB  1 

Y35K NB  1 

Y35I NB  1 

N46G 0.40 0.30 2 

C76A - 0.43 6 

D74N 0.84 0.46 2 

D74E - 1 10 

D74K - NB 10 

F77A 1.4 0.44 1,2 

F77I - 1.23 6 

F77C - 0.58 6 

F77G - 1.09 6 

W84A NB  1 

W84F NB  1 

W84I NB  1 

Y87A 1.2  1 

T88A 1.7  1 

Y92A NB  1 

S105A 0.9 1.04 1,4,8 

A106G 1.33  4 

S107A 2.4 1.09 4 

V108A 1.4  1,4 

S109A 1.0 1.23 1,4,8  

F110A 1.5  4 

N111G 2.53 0.70 2,6,7 

N111W 0.67 0.25 2,6 

N111S - 1.85 7 

N111A - 0.73 7 

N111I - 0.84 7 

N111Y - 1.32 8 

N111G/N46G 0.56 0.26 2,6 

N111G/D74N 0.59 0.43 2,6 

N111W/F77A 1.72 0.61 2,6 

N111G/Q257A - 0.7 9 

L112A 2.0  1 

Y113F 0.67 0.92 4, 8,9 

Y113A 1.7 0.7 4,9 

A114G 1.5  4 

S115A 1  4 

V116A 1.09 0.7 4,9 

F117A 1.5  4 

C121A - 0.79 6 



C149A - 0.21 6 

A163G 1.0  1 

R167A NB  1 

R167K 1.0  1 

R167Q NB  1 

F182A NB 1.17 1,9 

F182Y 1.3  1 

F182I 1.0  1 

Y184A - 0.70 9 

E185D - 1 10 

E185K - 1 10 

E185Q - 1 10 

K199A NB 0.21 1,9 

K199Q NB 2.52 1,8 

K199R 1.1  1 

N200A 1.6  1 

F208A - 1.00 9 

W253A 1.4 0.32 1,9 

H256A 0.8 1.41 1,3,8,9 

H256Q  1.41 3 

H256I 1.42 0.76 3 

Q257A 1.6 2.90 1,8,9 

D263A - 1 10 

D263K - 1 10 

D263E - 1 10 

D278A - 0.08 10 

D278K - 0.01 10 

D281A 0.5 0.03 1,5,10 

D281E - 0.04 10 

D281K - NB 10 

N111G/D281A 0.67  5 

M284A 0.4  1 

P285A 1.3  1 

T287A - 0.54 9 

I288A NB  1 

I288F 2.2  1 

C289A - 0.95 6, 7 

Y292A 0.6 0.41 1,9 

N295A  - 0.11 9 

C296A - 1.0 6 

C296G - 0.54 6 

C296I - 0.69 6 

C296F - 0.77 6 

C355A - 0.74 6 

C76A, C296A - 0.64 6 

C76A, C289A - 1.03 6 

C76A, C289A, C296A - 0.90 6 

C76A/F77A - 0.27 6 

F77A, C289A - 0.90 6 



F77A, C296A - 0.71 6 

F77A, C289A, C296A - 0.77 6 

C76A, F77A, C289A - 0.95 6 

C76A, F77A, C296A - 0.50 6 

F77A, N111G - 2.18 6 

N111G, C296A - 1.16 6 

F77A, N111G, C296A - 0.97 6 

A73C, C76A - 0.09 7 

D74C, C76A - 0.11 7 

L75C, C76A - 0.32 7 

C76A - 0.43 7 

C76A, F77C - 0.58 7 

C76A/N111G - 1.32 7 

C76A/N111I 

 

- 0.97 

 

7 

A73C, C76A/N111G - 1.19 7 

D74C, C76A/N111G - 0.48 7 

L75C, C76A/N111G - 0.88 7 

C76A, F77C/N111G - 1.61  7 

C76A/C289A 0.92 - 4 

C76A/A106C/ C289A 1.00 - 4 

C76A/S107C/ C289A 1.00 - 4 

C76A/V108C/ C289A 0.80 - 4 

C76A/S109C/ C289A 0.92 - 4 

C76A/F110C/ C289A 2.00 

 

 4 

C76A/N111C/ C289A 0.86 - 4 

C76A/L112C/ C289A 0.75 - 4 

C76A/Y113C/ C289A 0.15 

 

- 4 

C76A/A114C/ C289A 

 

0.92 - 4 

C76A/S115C/ C289A 0.71 - 4 

C76A/V116C/ C289A 1.50 - 4 

C76A/F117C/ C289A 2.00 - 4 

F77A/N1111G - 0.91 8 

S105A/N111G - 1.16 8 

S109A/N111G - 0.88 8 

N111G/K199Q - 1.87 8 

S105A/S109A/N111G - 1.49 8 

S105A/N111G/K199Q - 1.81 8 

S109A/N111G/K199Q - 1.45 8 

S105A/S109A/N111G/K199Q - 1.29 8 

 



Figure S1 (A) Structure of AngII showing the residues important for binding and initiation of 

AT1R activation. (B) AT1R protein secondary structure showing residues important for 

AngII binding (blue) and activation (red).  

 

 

  



Figure S2. (A) Backbone RMSD of AT1R bound with AngII and Olmesartan. RMSD reached plateau when 

the simulation reaches ~ 0.4 µs. (B) Backbone RMSF of AT1R bound with AngII and Olmesartan. 

Significant chnages in RMSF was observed in DRY, ECL2 and ICL3 motifs. High fluctuation in these 

motif may correlate with the activation of the rceptor.  

  



Figure S3. RMSD of TM1-7, H8, ICL3 and ECL2 of AT1R-AngII (blue) and AT1R-Olmesartan (red) bound 

structure.  

 

 

  



Figure S4. Figure S3. Superimposed TM helixes and loops of AT1R-AngII average structure when 

it is active like structure using MDS (0.6µs to 1µs) and AT1R-Olmesartan/ZD7155 bound 

structure (crystal structure). The whole protein structures were superimposed and only the 

TM-helices are presented for greater view.  

 

 

 

  



Figure S5. Superimposed binding modes of AngII and Olmesartan. Strong hydrophobic 

interaction of Phe8AngII with Ile2887.39 is competed by stronger hydrophobic interaction 

of alkyl tail of Olmesartan. This phenomenon is better explained when Phe8AngII is mutated 

to Ile8AngII, which improves the binding affinity. 

 

 

  



Figure S6. (A) Breakage of V1083.32-Y2927.43 H-bonding in AngII bound AT1R in the course of 

MD simulation. (B) Time scale of bond breakage observed as increase in distance. We also 

observed a breakage of V1083.32-Y2927.43 bond in AT1R-olmesartan bound structure for > 

80 ns (780 ns – 850 ns) but there were reformation of bond after 850 ns of MDS. During 

this breakage of H-bond we also observed breakage of one H-bond in N1113.35-N2957.46 

but one bond was still intact (see Figure S6). 

 

 

  



Figure S7. (A) Olmesartan bound AT1R and (B, D) AngII bound AT1R. Time scale of breakage 

of the first (C) and second (D) H-bonds between N1113.35-N2957.46 in AngII bound AT1R 

in the course of MD simulation, observed as increase in distance. 

 

  



Figure S8. Experimental binding affinity and efficacy data (A). Binding mode of Ile8-AngII (B), Ala8-

AngII (C) and Gly8-AngII (D). 

 

 

  



Figure S9. Stick structure shows the important residues in AT1R which are already reported to be important 

for its activation. Blue and red highlighted regions are highly conserved hydrophobic region which 

may be important for transmission of signal from orthosteric site to intracellular region. 

 

 

  



Figure S10. (A) Superimposition of AT1R-AngII and AT1R-Olmesartan showing CWxP motif 

(W2536.48). (B) Superimposed structure of W2536.48 of AT1R-AngII with ETB-Endothelin. 

(C) Superimposed structure of W2536.48 of AT1R-AngII with A2AR-Adenosine. (D) 

Change of Torsion angle of W2536.48. 

 

 

  



Figure S11. Movement of Tyr2155.58 in the AT1R activation. A-C for AT1R bound with AngII and 

D-F for AT1R bound with Olmesartan.  

 

  



Figure S12. Movement of Arg1263.50 in the AT1R activation. A-C for AT1R bound with AngII 

and D-F for AT1R bound with Olmesartan. R1263.50-D2376.32 H-bond was observed in 

AT1R bound with AngII. This may help an important role in opening of intracellular 

domain for Gprotein binding.  
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