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Fig. S1a	Multiple sequence alignment of TM & CTD domain of SARS-CoV-2 for the year of 2020. A total of 130 sequences of TM & CTD domain of E protein of SARS-CoV-2 and 1 sequence of delta variant were aligned using Multiple sequence alignment in CLC sequence viewer 8.0.
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Fig. S1b	Multiple sequence alignment of TM & CTD domain of SARS-CoV-2 for the year of 2020. A total of 130 sequences of Transmembrane & C terminal domain of Envelope protein of SARS-CoV-2 were aligned using Multiple sequence alignment in CLC sequence viewer 8.0. Consensus sequence is also given at the end and conservation among sequences can also be seen.
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Fig. S2		Multiple sequence alignment of TM & CTD domain of SARS-CoV-2 for the year of 2021. A total of 91 sequences of Transmembrane & C terminal domain of Envelope protein of SARS-CoV-2 were aligned using Multiple sequence alignment in CLC sequence viewer 8.0. Consensus sequence is also given at the end and conservation among sequences can also be seen.
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Fig. S3		Multiple sequence alignment of TM & CTD domain of SARS-CoV-2 for the year of 2022. A total of 99 sequences of Transmembrane & C terminal domain of Envelope protein of SARS-CoV-2 were aligned using Multiple sequence alignment in CLC sequence viewer 8.0. Consensus sequence is also given at the end and conservation among sequences can also be seen.


Supplementary Tables


	Table S1a. Accession numbers of 130 sequences of Transmembrane and C terminal domain of SARS-CoV-2 for the year 2020.

	YP_009724392.1
	QQG67459.1
	QQG71113.1
	QQG71485.1
	QQG71855.1
	QQG71365.1

	QQG67100.1
	QQG67471.1
	QQG71125.1
	QQG71497.1
	QQG71867.1
	QQG71377.1

	QQG67112.1
	QQG67483.1
	QQG71137.1
	QQG71509.1
	QQG71879.1
	QQG71389.1

	QQG67124.1
	QQG67495.1
	QQG71149.1
	QQG71521.1
	QQG71891.1
	QQG71401.1

	QQG67135.1
	QQG67507.1
	QQG71161.1
	QQG71533.1
	QQG71903.1
	QQG71413.1

	QQG67195.1
	QQG67519.1
	QQG71173.1
	QQG71545.1
	QQG71939.1
	QQG71425.1

	QQG67183.1
	QQG67531.1
	QQG71185.1
	QQG71557.1
	QQG67711.1
	QQG71437.1

	QQG67171.1
	QQG67543.1
	QQG71197.1
	QQG71569.1
	QQG67723.1
	QQG71449.1

	QQG67159.1
	QQG67555.1
	QQG71209.1
	QQG71580.1
	QQG67735.1
	QQG71461.1

	QQG67147.1
	QQG67567.1
	QQG71221.1
	QQG71592.1
	QQG67747.1
	QQG71473.1

	QQG67207.1
	QQG67579.1
	QQG71233.1
	QQG71604.1
	QQG67759.1
	QQG71736.1

	QQG67219.1
	QQG67591.1
	QQG71245.1
	QQG71616.1
	QQG67771.1
	QQG71748.1

	QQG67243.1
	QQG67603.1
	QQG71257.1
	QQG71628.1
	QQG67783.1
	QQG71760.1

	QQG67243.1
	QQG67615.1
	QQG71269.1
	QQG71640.1
	QQG67795.1
	QQG71772.1

	QQG67255.1
	QQG67627.1
	QQG71281.1
	QQG71652.1
	QQG71089.1
	QQG71784.1

	QQG67267.1
	QQG67639.1
	QQG71293.1
	QQG71664.1
	QQG71101.1
	QQG71796.1

	QQG67279.1
	QQG67651.1
	QQG71305.1
	QQG71676.1
	QQG67387.1
	QQG71808.1

	QQG67291.1
	QQG67663.1
	QQG71317.1
	QQG71688.1
	QQG67399.1
	QQG71820.1

	QQG67303.1
	QQG67675.1
	QQG71329.1
	QQG71700.1
	QQG67411.1
	QQG71831.1

	QQG67315.1
	QQG67687.1
	QQG71341.1
	QQG71712.1
	QQG67423.1
	QQG71843.1

	QQG67327.1
	QQG67699.1
	QQG71353.1
	QQG71724.1
	QQG67435.1
	

	QQG67339.1
	QQG67363.1
	QQG67351.1
	QQG67375.1
	QQG67447.1
	



	Table S1b. Accession numbers of 91 sequences of Transmembrane and C terminal domain of SARS-CoV-2 for the year 2021.

	UNS50752.1
	UNS51204.1
	UNS51618.1
	UNS52228.1

	UNS50762.1
	UNS51216.1
	UNS51630.1
	UNS52264.1

	UNS50774.1
	UNS51228.1
	UNS51642.1
	UNS51606.1

	UNS50786.1
	UNS51240.1
	UNS51665.1
	UNS51606.1

	UNS50798.1
	UNS51252.1
	UNS51677.1
	UNS51192.1

	UNS50810.1
	UNS51276.1
	UNS51689.1
	UNS51180.1

	UNS50822.1
	UNS51288.1
	UNS51701.1
	UNS51594.1

	UNS50834.1
	UNS51300.1
	UNS51713.1
	UNS52048.1

	UNS50846.1
	UNS51312.1
	UNS51725.1
	

	UNS50857.1
	UNS51323.1
	UNS51737.1
	

	UNS50869.1
	UNS51335.1
	UNS51749.1
	

	UNS50881.1
	UNS51347.1
	UNS51761.1
	

	UNS50893.1
	UNS51358.1
	UNS51773.1
	

	UNS50915.1
	UNS51370.1
	UNS51785.1
	

	UNS50927.1
	UNS51381.1
	UNS51797.1
	

	UNS50939.1
	UNS51393.1
	UNS51809.1
	

	UNS50951.1
	UNS51405.1
	UNS51821.1
	

	UNS50962.1
	UNS51417.1
	UNS51833.1
	

	UNS50974.1
	UNS51429.1
	UNS51857.1
	

	UNS50986.1
	UNS51441.1
	UNS51869.1
	

	UNS50998.1
	UNS51453.1
	UNS51881.1
	

	UNS51010.1
	UNS51465.1
	UNS51916.1
	

	UNS51022.1
	UNS51487.1
	UNS51940.1
	

	UNS51034.1
	UNS51499.1
	UNS51952.1
	

	UNS51046.1
	UNS51510.1
	UNS51964.1
	

	UNS51108.1
	UNS51522.1
	UNS51976.1
	

	UNS51120.1
	UNS51534.1
	UNS51988.1
	

	UNS51132.1
	UNS51546.1
	UNS52000.1
	

	UNS51144.1
	UNS51558.1
	UNS52012.1
	

	UNS51156.1
	UNS51570.1
	UNS52024.1
	

	UNS51168.1
	UNS51582.1
	UNS52036.1
	



	Table S1c. Accession numbers of 99 sequences of Transmembrane and C terminal domain of SARS-CoV-2 for the year 2022.

	UHT90611.1
	UHT91068.1
	UHT91461.1

	UHT90675.1
	UHT91080.1
	UHT91461.1

	UHT90687.1
	UHT91092.1
	UHT91473.1

	UHT90711.1
	UHT91104.1
	UHT91484.1

	UHT90722.1
	UHT91116.1
	UHT91496.1

	UHT90733.1
	UHT91127.1
	UHT91508.1

	UHT90745.1
	UHT91139.1
	UHT91519.1

	UHT90757.1
	UHT91151.1
	UHT91531.1

	UHT90769.1
	UHT91163.1
	UHT91543.1

	UHT90781.1
	UHT91175.1
	UHT91554.

	UHT90793.1
	UHT91187.1
	UHT91566.

	UHT90805.1
	UHT91199.1
	UHT91590.1

	UHT90817.1
	UHT91211.1
	UHT91602.1

	UHT90829.1
	UHT91223.1
	UHT91614.1

	UHT90841.1
	UHT91235.1
	UHT91626.1

	UHT90853.1
	UHT91247.1
	UHT91638.1

	UHT90865.1
	UHT91259.1
	UHT91674.1

	UHT90876.1
	UHT91271.1
	UHT91686.1

	UHT90888.1
	UHT91283.1
	UHT91698.1

	UHT90900.1
	UHT91295.1
	UHT91710.1

	UHT90912.1
	UHT91307.1
	UHT91722.1

	UHT90924.1
	UHT91319.1
	UHT91852.1

	UHT90936.1
	UHT91331.1
	UHT91840.1

	UHT90948.1
	UHT91343.1
	UHT91828.1

	UHT90960.1
	UHT91355.1
	UHT91674.1

	UHT90972.1
	UHT91367.1
	UHT91686.1

	UHT90984.1
	UHT91379.1
	UHT91698.1

	UHT90996.1
	UHT91390.1
	UHT91056.1

	UHT91008.1
	UHT91402.1
	UHT91449.1

	UHT91020.1
	UHT91413.1
	UHT91044.1

	UHT91032.1
	UHT91425.1
	UHT91437.1























	Table S2. Individual score values for 20 amino acids using the scale Hphob./Kyte & Doolittle method.

	Arg:
	-4.500  

	Asn:
	-3.500  

	Asp:
	-3.500  

	Cys:
	2.500  

	Gln:
	-3.500  

	Glu:
	-3.500  

	Gly:
	-0.400  

	His:
	-3.200  

	Ile:
	  4.500  

	Leu:
	  3.800  

	Lys:
	-3.900  

	Met:
	  1.900  

	Phe:  
	2.800  

	Pro:
	-1.600  

	Ser:
	-0.800  

	Thr:
	-0.700  

	Trp: 
	-0.900  

	Tyr:
	-1.300  

	Val:  
	4.200, -3.500, -0.490




















	Table S3. Individual score values for 20 amino acids using the scale Amino acid flexibility scale.

	Arg:
	0.530   

	Asn:
	0.460  

	Asp:
	0.510  

	Cys:
	0.350  

	Gln:
	0.490  

	Glu:
	0.500  

	Gly:
	0.540  

	His:
	0.320   

	Ile:
	0.460  

	Leu:
	0.370  

	Lys:
	0.470   

	Met:
	0.310  

	Phe:  
	2.800  

	Pro:
	0.510  

	Ser:
	0.510

	Thr:
	0.440  

	Trp: 
	0.310  

	Tyr:
	0.420  

	Val:  
	0.390  :  0.485  :  0.495  :  0.428  













	Table S4. Individual score values for 20 amino acids by Transmembrane tendency

	Arg:
	-2.570

	Asn:
	-1.620  

	Asp:
	-3.270  

	Cys:
	-0.300  

	Gln:
	-1.840  

	Glu:
	-2.900  

	Gly:
	-0.190  

	His:
	-1.440  

	Ile:
	1.970

	Leu:
	1.820   

	Lys:
	-3.460  

	Met:
	1.400  

	Phe:  
	1.980  

	Pro:
	-1.440  

	Ser:
	-0.530  

	Thr:
	-0.320  

	Trp: 
	1.530  

	Tyr:
	0.490  

	Val:  
	1.400  : -2.445  : -2.370  : -0.715  






















	Table S5. Individual score values for 20 amino acids by Polarity/Grantham method

	Arg:
	10.500  

	Asn:
	11.600  

	Asp:
	13.000  

	Cys:
	5.500   

	Gln:
	10.500  

	Glu:
	12.300  

	Gly:
	9.000   

	His:
	10.400  

	Ile:
	5.200  

	Leu:
	4.900  

	Lys:
	11.300  

	Met:
	5.700  

	Phe:  
	5.200  

	Pro:
	8.000  

	Ser:
	9.200  

	Thr:
	8.600  

	Trp: 
	5.400  

	Tyr:
	6.200  

	Val:  
	5.900  : 12.300  : 11.400  :  8.325  


















	Table S6. Predicted residue score of Transmembrane & C terminal domain of Envelope protein of SARS-CoV-2 by Bepipred linear epitope prediction method in IEDB (Immune Epitope Database).

	50
	Y
	0.511
	E

	51
	S
	0.523
	E

	52
	R
	0.532
	E

	53
	V
	0.544
	E

	54
	K
	0.543
	E

	55
	N
	0.545
	E

	56
	L
	0.554
	E

	57
	N
	0.544
	E

	58
	S
	0.558
	E

	59
	S
	0.545
	E

	60
	R
	0.538
	E

	61
	V
	0.529
	E

	62
	P
	0.505
	E





	Table S7. Predicted residue score of Transmembrane & C terminal domain of Envelope protein of SARS-CoV-2 by Emini Surface Accessibility prediction method in IEDB (Immune Epitope Database).

	53
	R
	51
	56
	YSRVKN
	4.778

	57
	L
	55
	60
	KNLNSS
	3.728

	58
	N
	56
	61
	NLNSSR
	3.651

	61
	R
	59
	64
	SSRVPD
	3.281

	60
	S
	58
	63
	NSSRVP
	3.16

	55
	K
	53
	58
	RVKNLN
	3.018

	54
	V
	52
	57
	SRVKNL
	2.515

	52
	S
	50
	55
	VYSRVK
	2.205

	56
	N
	54
	59
	VKNLNS
	2.065

	46
	P
	44
	49
	VKPSFY
	2.031

	47
	S
	45
	50
	KPSFYV
	2.031

	62
	V
	60
	65
	SRVPDL
	2.019

	50
	V
	48
	53
	FYVYSR
	2.016

	51
	Y
	49
	54
	YVYSRV
	1.728

	59
	S
	57
	62
	LNSSRV
	1.685

	44
	V
	42
	47
	SLVKPS
	1.654

	48
	F
	46
	51
	PSFYVY
	1.591

	49
	Y
	47
	52
	SFYVYS
	1.379

	63
	P
	61
	66
	RVPDLL
	1.243

	45
	K
	43
	48
	LVKPSF
	1.069






















	Table S8. Predicted residue score of Transmembrane & C terminal domain of Envelope protein of SARS-CoV-2 by Kolaskar & Tongaonkar Antigenicity prediction method in IEDB (Immune Epitope Database).

	18
	F
	15
	21
	FVVFLLV
	1.262

	19
	L
	16
	22
	VVFLLVT
	1.236

	33
	A
	30
	36
	RLCAYCC
	1.226

	20
	L
	17
	23
	VFLLVTL
	1.217

	14
	A
	11
	17
	LFLAFVV
	1.216

	16
	V
	13
	19
	LAFVVFL
	1.216

	17
	V
	14
	20
	AFVVFLL
	1.216

	34
	Y
	31
	37
	LCAYCCN
	1.212

	32
	C
	29
	35
	LRLCAYC
	1.203

	35
	C
	32
	38
	CAYCCNI
	1.198

	12
	F
	9
	15
	VLLFLAF
	1.197

	13
	L
	10
	16
	LLFLAFV
	1.197

	36
	C
	33
	39
	AYCCNIV
	1.194











	Table S9. Predicted Phosphorhylation sites of TM & CTD domain of SARS-CoV-2 delta variant.

	Rank
	Location
	Sequence
	Score

	1
	60
	VYSRVKNLNSSRVPDLLV***
	0.423

	2
	59
	YVYSRVKNLNSSRVPDLLV**
	0.377

	3
	47
	NIVNVSLVKPSFYVYSRVKNL
	0.215

	4
	52
	SLVKPSFYVYSRVKNLNSSRV
	0.091

	5
	8
	***TGTLIVNSVLLFLAFVVF
	0.058

	6
	42
	CAYCCNIVNVSLVKPSFYVYS
	0.057

	T residue Predicted

	1
	1
	*********TGTLIVNSVL
	0.460

	2
	3
	*******TGTLIVNSVLLF
	0.228

	3
	27
	FLLVTLAILTALRLCAYCC
	0.089

	4
	22
	LAFVVFLLVTLAILTALRL
	0.053

	Y residue predicted

	1
	51
	VKPSFYVYSRVKNLN
	0.522

	2
	49
	SLVKPSFYVYSRVKN
	0.436

	3
	34
	TALRLCAYCCNIVNV
	0.276



2

image4.tif
i
#
#
¢
#
i
¢





image1.tif




image2.tif




image3.tif




