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Fig. S1: Comparative demonstration of SDS-PAGE dissociation of whole caseins isolated from the two 

exotic cow breeds, Jersey and HF, and two indigenous breeds of cow, Sahiwal, and Gangatiri (Lanes 

4-7). Lane first contains a protein ladder (Sigma Aldrich). Whole bovine caseins were fractionated into

alpha, beta, and kappa casein bands. 

Fig. S2: The amino acid sequence of αs1-casein according to UniProt Custom reference proteome 

database (ID: P02662) as comparing data obtained from HRAMS analysis homologous to NCBI 

database depicts variant B. 

1–Arg-Pro-Lys-His-Pro-Ile-Lys-His-Gln-Gly-Leu-Pro-Gln-Glu-Val-Leu-Asn-Glu-Asn-Leu-Leu-Arg-Phe-Phe-Val 

26–Ala-Pro-Phe-Pro–Glu-Val-Phe-Gly-Lys-Glu–Lys-Val-Asn-Glu-Leu-Ser–Lys-Asp-Ile-Gly-SerP–Glu–SerP-Thr-

Glu 



51–Asp-Gln-Ala-Met-Glu-Asp-Ile-Lys–Gln-Met-Glu-Ala-Glu-SerP-Ile-SerP-SerP-SerP-Glu–Glu-Ile-Val-Pro-Asn-

SerP 

76–Val-Glu-Gln-Lys-His-Ile-Gln-Lys-Glu-Asp-Val-Pro-Ser-Glu-Arg-Tyr-Leu-Gly-Tyr-Leu-Glu-Gln-Leu-Leu-Arg 

101–Leu-Lys-Lys–Tyr-Lys-Val-Pro-Gln-Leu–Glu-Ile-Val-Pro-Asn-SerP-Ala-Glu–Glu-Arg-Leu-His-Ser-Met-Lys-

Glu 

126–Gly-Ile-His-Ala-Gln-Gln-Lys-Glu-Pro-Met-Ile-Gly-Val-Asn-Gln-Glu-Leu-Ala-Tyr-Phe-Tyr-Pro-Glu-Leu-Phe 

151–Arg-Gln–Phe-Tyr-Gln-Leu-Asp-Ala-Tyr–Pro-Ser-Gly-Ala-Trp-Tyr-Tyr–Val-Pro-Leu-Gly-Thr–Gln-Tyr–Thr-

Asp 

176–Ala-Pro-Ser-Phe-Ser-Asp-Ile-Pro-Asn-Pro-Ile-Gly-Ser-Glu-Asn-Ser-Glu-Lys-Thr-Thr-Met-Pro-Leu-Trp 

Fig. S3: The amino acid sequence of αs2-casein according to UniProt Custom reference proteome 

database (ID: P02663) as comparing data obtained from HRAMS analysis homologous to NCBI database 

depicts variant A.  

1–Lys-Asn-Thr-Met–Glu-His-Val–SerP-SerP-SerP-Glu-Glu-Ser–Ile-Ile-SerP-Gln-Glu–Thr-Tyr–Lys-Gln-Glu–Lys-

Asn 

26–Met-Ala-Ile-Asn-Pro-Ser-Lys-Glu-Asn-Leu-Cys-Ser-Thr-Phe-Cys-Lys-Glu-Val-Val-Arg-Asn-Ala-Asn-Glu-Glu 

51–Glu-Tyr–Ser-Ile-Gly–SerP-SerP-SerP-Glu-Glu-SerP-Ala–Glu-Val-Ala-Thr-Glu-Glu-Val–Lys-Ile-Thr-Val–Asp-

Asp 

76–Lys-His-Tyr-Gln-Lys-Ala-Leu-Asn-Glu-Ile-Asn-Gln-Phe-Tyr-Gln-Lys-Phe-Pro-Gln-Tyr-Leu-Gln-Tyr-Leu-Tyr 

101–Gln-Gly-Pro-Ile-Val-Leu-Asn-Pro-Trp-Asp-Gln-Val-Lys-Arg-Asn-Ala-Val-Pro-Ile-Thr-Pro-Thr-Leu-Asn-Arg 

126–Glu-Gln–Leu-SerP-Thr–SerP-Glu–Glu-Asn–Ser-Lys-Lys-Thr–Val-Asp-Met–Glu–SerP-Thr-Glu–Val-Phe–Thr-

Lys-Lys 

151–Thr-Lys-Leu–Thr-Glu–Glu–Glu-Lys-Asn-Arg-Leu–Asn-Phe-Leu-Lys-Lys–Ile-Ser-Gln-Arg-Tyr–Gln-Lys-Phe-

Ala 

176–Leu-Pro-Gln-Tyr-Leu-Lys-Thr-Val-Tyr-Gln-His-Gln-Lys-Ala-Met-Lys-Pro-Trp-Ile-Gln-Pro-Lys-Thr-Lys-Val-

Ile-Pro-Tyr-Val-Arg-Tyr-Leu 



Fig. S4: The total amino acids chain of β-Cn according to UniProt Custom reference proteome

database(ID: P02666) as correlating results obtained from HRAMS proteomics showing similarity to NCBI 

database depicts Proline (P) at position 67 showing A2 variant. 

1–Arg-Glu-Leu-Glu-Glu-Leu-Asn-Val-Pro-Gly-Glu-Ile-Val-Glu-SerP-LeuSerP-SerP-SerP-Glu-Glu-Ser-Ile-Thr-Arg 

26–Ile-Asn-Lys-Lys-Ile–Glu-Lys-Phe-Gln-SerP-Glu-Glu-Gln-Gln-Gln–Thr-Glu-Asp-Glu-Leu-Gln-Asp-Lys-Ile-His 

51–Pro-Phe–Ala-Gln–Thr–Gln-Ser–Leu-Val-Tyr-Pro–Phe-Pro-Gly-Pro-Ile–Pro-Asn-Ser-Leu-Pro–Gln-Asn–Ile-Pro- 

76–Pro-Leu-Thr–Gln-Thr-Pro-Val–Val-Val-Pro-Pro-Phe–Leu-Gln-Pro-Glu-Val-Met-Gly-Val-Ser-Lys-Val-Lys-Glu 

101–Ala-Met-Ala-Pro-Lys-His-Lys-Glu-Met-Pro-Phe-Pro-Lys-Tyr-Pro-Val-Glu-Pro-Phe-Thr-Glu-Ser-Glu-Ser-Leu 

126–Thr-Leu-Thr–Asp–Val-Glu–Asn-Leu-His-Leu–Pro-Leu-Pro-Leu-Leu–Gln-Ser-Trp–Met-His-Gln–Pro-His-Gln-

Pro 

151–Leu-Pro-Pro-Thr-Val-Met–Phe-Pro-Pro-Gln-Ser–Val-Leu-Ser-Leu-Ser-Gln–Ser-Lys-Val-Leu-Pro-Val-Pro-Gln 

176–Lys-Ala-Val-Pro-Tyr-Pro-Gln-Arg-Asp-Met-Pro-Ile-Gln-Ala-Phe-Leu-Leu-Tyr-Gln-Glu-Pro-Val-Leu-Gly-Pro 

201–Val-Arg-Gly-Pro-Phe-Pro-Ile-Ile-Val 

Fig. S5: The amino acid sequence of kappa-casein according to UniProt Custom reference proteome 

database (ID: P02668) as comparing data obtained from HPLC-MS analysis homologous to NCBI database 

depicts Threonine(T) at position 136 and Aspartic acid(D) at position 148.  

1–Glu-Glu-Gln-Asn-Gln-Glu-Gln-Pro-Ile-Arg-Cys-Glu-Lys-Asp-Glu-Arg-Phe-Phe-Ser-Asp-Lys-Ile-Ala–Lys-Tyr 

26–Ile-Pro-Ile-Gln-Tyr-Val-Leu-Ser–Arg-Tyr-Pro-Ser-Tyr-Gly-Leu–Asn-Tyr-Tyr-Gln-Gln-Lys–Pro-Val–Ala-Leu 

51–Ile-Asn-Asn-Gln-Phe–Leu-Pro-Tyr-Pro–Tyr-Tyr-Ala-Lys-Pro-Ala-Ala-Val-Arg-Ser-Pro-Ala-Gln-Ile–Leu-Gln 

76–Trp-Gln-Val-Leu-Ser-Asn-Thr-Val-Pro-Ala-Lys-Ser-Cys-Gln-Ala-Gln-Pro-Thr-Thr-Met-Ala-Arg-His-Pro-His 

101–Pro-His-Leu-Ser–Phe-Met–Ala-Ile-Pro-Pro-Lys–Lys-Asn-Gln-Asp-Lys–Thr-Glu-Ile-Pro-Thr-Ile–Asn-Thr-Ile 

126–Ala-Ser-Gly-Glu-Pro-Thr-Ser-Thr-Pro-Thr-Thr-Glu-Ala-Val-Glu-Ser-Thr-Val-Ala-Thr-Leu-Glu-Asp-SerP-Pro 

151–Glu-Val-Ile-Glu-Ser-Pro-Pro-Glu-Ile-Asn-Thr-Val-Gln-Val-Thr-Ser-Thr-Ala-Val 



Table S1 Result of detailed sequence database search in UniProt 




