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Supplementary Figure 1: Alignment of CMKLR1 amino acid sequence and 6OMM crystalline struc-
ture. * Shows fully protected root positions (:) It represents protection between groups with quite simi-
lar characteristics, (.) indicating protection between groups with low similarity characteristics.  
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Supplementary Figure 2: INSR amino acid sequence alignment and 6PXV crystalline structure. * 
Shows fully protected root positions (:) It represents protection between groups with quite similar 
characteristics, (.) indicating protection between groups with low similarity characteristics. 
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Supplementary Figure 2 (cont.): INSR amino acid sequence alignment and 6PXV crystalline struc-
ture. * Shows fully protected root positions (:) It represents protection between groups with quite simi-
lar characteristics, (.) indicating protection between groups with low similarity characteristics. 

 

 

Supplementary Figure 3: Alignment of CMKLR1 model (cyan color) and 6OMM template structure of 
N-formyl peptide receptor 2 using Chimera software, this model showed that template structure and 
model have high structural similarity with low RMSD value.   
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Supplementary Figure 4: INSR model Alignment and 6PXV template structure of insulin receptor 
protein using Chimera, this model showed that the template structure and model have high structural 
similarity with low RMSD values. 
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Supplementary Figure 5: Evaluation of stereochemical accuracy of CMKLR1 model by Ramachan-
dran plot. This plot shows that 92.9 % (249 amino acids) of residues in favored regions, 6.0 % (16 
amino acids) in additional allowed regions, 0.4 % (1 amino acid) in generously allowed regions and 
0.7 % (2 amino acids) in disallowed regions and Ramachandran plot shows most of the amino acids 
of the predicted model are in the favored and allowed regions and indicate the good stereochemical 
quality of the model. 



EXCLI Journal 2022;21:400-414 – ISSN 1611-2156 

Received: November 20, 2021, accepted: February 09, 2022, published: February 16, 2022 

 

 

 

S7 

 
Supplementary Figure 6: Evaluation of stereochemical accuracy of INSR model by Ramachandran 
plot. This plot shows that 85 % (686 amino acids) of residues in favored regions, 12.6 % (102 amino 
acids) in additional allowed regions, 1.5 % (12 amino acid) in generously allowed regions and 0.9 % 
(7 amino acids) in disallowed regions and Ramachandran plot shows most of the amino acids of the 
predicted model are in the favored and allowed regions and indicate the good stereochemical quality 
of the model. 
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Supplementary Figure 7: Structure validation of modeled CMKLR1 and INSR protein structures: (a 
and b) Comparison of the modeled protein structures with a non-redundant set of PDB structures. (a´ 
and b´). Local quality estimate of the residue graphs. 

 

 

Supplementary Figure 8: (a,b,c) Validation of CMKLR1 model. Z-score diagram is surface energy 
diagram of amino acids and surface energy display on the 3D structure of the protein, (d) ERRAT en-
ergy plan 
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Supplementary Figure 9: (a,b,c) Validation of the INSR model. The Z-score diagram is a surface 
energy diagram of amino acids and surface energy display on the 3D structure of the protein, (d) ER-
RAT energy plan 

 

Supplementary Figure 10: Binding envelope surface of CMKLR1 modeled protein calculated using 
CASTp 3.0. Docking analysis confirms the binding envelope level of proteins calculated using CASTp 
in CMKLR1 protein. 
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Supplementary Figure 11: Level binding envelope of modeled proteins calculated using CASTp 3.0. 
Docking analysis confirms the binding envelope level of proteins calculated using CASTp in INSR pro-
teins.  
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Supplementary Table 1: E-value and sequence identity of CMKLR1 and INSR in the different pro-
grams 

server E-value sequence identity (%) 

PDB-Blast 6e-61 (CMKLR1) 
0.0 (INSR) 

35.19  (CMKLR1) 
95.64 (INSR) 

JPRED 7e-52 (CMKLR1) 
0.0 (INSR) 

- 

Phyre2 - 32.14 (CMKLR1) 
92.17 (INSR) 

 
 
Supplementary Table 2: Serum hormones profile of studied groups 

Group FSH (IU/L) LH (IU/L) T (ng/mL) E2 (pg/ml) 

Control 0.08±0.01 0.08±0.01 0.011±0.002 18±0.8  

PCOS model 0.06±0.02 0.09±0.02 0.015±0.002 30±2* 

Control minocycline 0.07±0.01 0.06±0.01 0.013±0.002 14±2.5 

PCOS minocycline 0.05±0.01 0.09±0.03 0.014±0.003 16±0.5** 

PCOS letrozole 0.15±0.04 0.18±0.04 0.006±0.002 14±2† 

PCOS metformin 0.13±0.03 0.15±0.03 0.024±0.002 16±0.12† 

NOTE: * compared to control group; ** compared to control minocycline group; † compared to PCOS 
model group. Estradiol concentration significantly increased in PCOS model group compared to the 
control group (⃰⃰⃰⃰P<0.01) Also, (**P<0.01) PCOS Minocycline vs. PCOS model. (†P<0.01) PCOS Letro-
zole vs. PCOS model. (†P<0.01) PCOS Metformin vs. PCOS model.  
 
 
Supplementary Table 3: Evaluation of different ovarian follicle stages in studied groups 

Group Primary F Secondary F Graafian F Corpus  
Luteum 

Hemorrhagic F 

Control 3±1 7±1 3±1 5±2 2±1 

PCOS model 4±1 10±4 8±2* 1±1* 3±1 

Control minocycline 2±1 4±1 3±1 3±2 2±1 

PCOS minocycline 3±1 6±1 2±1† 4±1† 2±1   

PCOS letrozole 2±1 4±2 2±1† 1±1         6±2† 

PCOS metformin 2±1 4±1 2±1† 3±1† 2±1 

NOTE: * compared to control group; ** compared to control minocycline group; † compared to PCOS 
model group. The number of Graafian follicles were significantly decreased in the PCOS Minocycline, 
PCOS Letrozole, PCOS Metformin vs. PCOS model (†P < 0.01), and increased PCOS model vs. con-
trol(*P<0.01) . The number of Corpus Luteum were significantly increased in the PCOS Minocycline 
vs. PCOS model (†P < 0.01), and  PCOS metformin vs PCOS model. (†P <0.01), and decreased 
PCOS model vs. control(*P<0.001).  


