Supplementary Figures and Tables
Table S1. list of primer designed for purpose of sequencing of Spike gene  
	Primer name 
	Direction
	Sequence 
	Amplicon size 

	Suli-1f
	Forward
	tgtttttcttgttttattgccact                 
	1190 bp

	Suli-1r
	Reverse 
	tctgcatagacattagtaaagcagaga
	

	Suli-2f
	Forward
	tgctgtagactgtgcacttga                
	1345 bp

	Suli-2r
	Reverse 
	gatgtcttggtcatagacactgg
	

	Suli-3f
	Forward
	gcacagaagtccctgttgct                   
	1329 bp

	Suli-3r
	Reverse 
	acaccatgaggtgctgactg
	

	Suli-4f
	Forward
	gtggtcaaccaaaatgcaca                  
	917 bp

	Suli-4r
	Reverse 
	aaatttgcagcaggatccac
	



Table S2. list of viral names, accession ID and patient status [image: ]





Table S3: Spike protein mutations for the asymptomatic and ICU patients in Sulaimani province and global scale. the predicted pathogenicity and stability of mutations are indicated by the letters D (indicated for deleterious), N (neutral), Dec. (reduction in stability), Inc. (increase in stability), and null (not predicted). The red color demonstrate (OR > 2) that may relate to ICU/deceased cases. The strong pink color illustrates the predicted deleterious mutation. The yellow indicate predicted mutation with increase in stability
	Spike protein Mutation

	Mutation Metadata
	Statistical analysis
	Pathogenicity Prediction
	Protein Stability Prediction

	
	Laboratory data
	Global data from GISAID with Patient Status
	
	
	

	
	Total  incidence
	Asymptomatic
	ICU/Deceased
	ICU/deceased without mutation
	ICU/Deceased Mutation
	Asymptomatic without mutation
	Asymptomatic
	OR
	P value
	PredictSNP
	MAPP
	PhD-SNP
	PolyPhen-1
	PolyPhen-2
	SIFT
	SNAP
	i-Mutant2.0 SEQ
	i-Mutant2.0 SEQ DDG
	MUpro
	Mupro Conf. Score
	iStable
	iStable Conf. Score

	T19R
	5
	2
	3
	7037
	2306
	5487
	1321
	1.36
	< 0.0001
	N
	N
	N
	N
	N
	D
	D
	Dec
	-0.26
	Dec
	-1.00
	Dec
	0.82

	T19I
	1
	0
	1
	8356
	987
	4726
	2082
	0.27
	< 0.0001
	N
	N
	N
	N
	N
	D
	D
	Dec
	null
	Dec
	-0.52
	Dec
	0.75

	P26S
	1
	0
	1
	8759
	584
	6764
	44
	10.25
	< 0.0001
	N
	N
	N
	N
	D
	N
	N
	Dec
	-0.93
	Dec
	-1.00
	Dec
	0.87

	A27S
	1
	0
	1
	8372
	971
	5140
	1668
	0.33
	< 0.0001
	N
	N
	N
	N
	N
	N
	N
	Dec
	-0.94
	Dec
	-1.00
	Dec
	0.83

	T29A
	4
	1
	3
	9336
	7
	6773
	35
	0.15
	< 0.0001
	N
	N
	N
	N
	D
	D
	D
	Dec
	-0.94
	Dec
	-1.00
	Dec
	0.88

	A67V
	1
	1
	0
	8316
	1027
	6084
	724
	1.04
	< 0.0001
	N
	N
	N
	N
	N
	N
	D
	Inc
	0.25
	Inc
	1.00
	Inc
	0.79

	T95I
	5
	3
	2
	7390
	1953
	5719
	1089
	1.39
	0.47
	D
	N
	N
	D
	D
	D
	D
	Dec
	-1.09
	Inc
	0.24
	Inc
	0.81

	G142D
	12
	6
	6
	5953
	3390
	3626
	3182
	0.61
	< 0.0001
	
	N
	N
	N
	N
	N
	D
	Dec
	-1.19
	Inc
	0.29
	Inc
	0.50

	V143D
	2
	2
	0
	8413
	930
	6093
	715
	0.94
	0.26
	D
	N
	N
	D
	D
	D
	D
	Dec
	-1.32
	Dec
	-0.68
	Dec
	0.75

	E156G
	10
	5
	5
	7286
	2,057
	5640
	1168
	1.37
	< 0.0001
	N
	N
	N
	N
	N
	N
	D
	Dec
	-1.22
	Dec
	-1.00
	Dec
	0.88

	L212I
	1
	1
	0
	8690
	653
	6170
	638
	0.73
	< 0.0001
	N
	N
	N
	N
	N
	N
	N
	Dec
	-1.42
	Dec
	-1.00
	Dec
	0.80

	T250I
	4
	1
	3
	9338
	5
	6773
	35
	0.10
	< 0.0001
	D
	N
	N
	D
	D
	D
	D
	Dec
	-0.36
	Dec
	-0.41
	Dec
	0.72

	D253G
	1
	0
	1
	9293
	50
	6794
	14
	2.16
	< 0.0001
	N
	N
	N
	N
	N
	N
	D
	Dec
	-1.59
	Dec
	-0.49
	Dec
	0.71

	G339D
	2
	1
	1
	7370
	1973
	4047
	2761
	0.39
	< 0.0001
	N
	D
	N
	N
	N
	N
	N
	Inc
	-0.49
	null
	null
	Inc
	0.61

	S371l
	1
	1
	0
	8640
	703
	5999
	809
	0.60
	< 0.0001
	N
	N
	N
	N
	N
	D
	N
	Inc
	0.18
	Inc
	0.04
	Inc
	0.89

	S371F
	1
	0
	1
	8277
	1066
	4782
	2026
	0.30
	< 0.0001
	N
	N
	N
	N
	N
	N
	N
	Inc
	-0.08
	Dec
	-0.19
	Inc
	0.51

	S373P
	2
	1
	1
	7600
	1743
	3956
	2852
	0.32
	< 0.0001
	N
	N
	N
	N
	N
	N
	N
	Inc
	-0.51
	Dec
	-0.42
	Inc
	0.50

	S375F
	2
	1
	1
	7612
	1731
	3962
	2846
	0.32
	< 0.0001
	N
	N
	N
	N
	N
	N
	D
	Inc
	-0.29
	Inc
	0.04
	Inc
	0.77

	T376A
	1
	0
	1
	8347
	996
	4779
	2029
	0.28
	< 0.0001
	N
	N
	N
	N
	D
	N
	N
	Dec
	-1.60
	Dec
	-1.00
	Dec
	0.75

	D405N
	1
	0
	1
	8345
	998
	4773
	2035
	0.28
	< 0.0001
	N
	N
	N
	N
	D
	D
	D
	Dec
	-1.20
	Inc
	0.06
	Inc
	0.81

	R408S
	1
	0
	1
	8407
	936
	4857
	1951
	0.28
	< 0.0001
	N
	N
	N
	N
	N
	N
	D
	Dec
	-1.29
	Dec
	-0.40
	Dec
	0.84

	K417N
	2
	1
	1
	8751
	592
	6637
	171
	2.63
	< 0.0001
	N
	N
	N
	N
	N
	D
	N
	Dec
	-0.54
	Dec
	-0.50
	Dec
	0.74

	N440S
	1
	0
	1
	7817
	1526
	4544
	2264
	0.36
	< 0.0001
	N
	D
	N
	N
	N
	N
	N
	Dec
	-0.51
	Dec
	-0.30
	Dec
	0.83

	N440K
	2
	1
	1
	7811
	1532
	4499
	2,309
	0.38
	< 0.0001
	N
	N
	N
	N
	N
	N
	D
	Dec
	-0.90
	Inc
	0.03
	Inc
	0.63

	N452R
	11
	5
	6
	6569
	2774
	4806
	2002
	1.01
	0.70
	D
	D
	D
	D
	D
	N
	D
	Dec
	-1.79
	null
	null
	Dec
	0.61

	S477N
	2
	1
	1
	7507
	1836
	4175
	2633
	0.39
	< 0.0001
	N
	N
	N
	N
	N
	N
	N
	Inc
	-0.23
	Inc
	0.44
	Inc
	0.81

	T478K
	12
	6
	6
	4983
	4360
	2900
	3908
	0.65
	< 0.0001
	N
	D
	N
	N
	N
	N
	D
	Dec
	-0.69
	Inc
	0.01
	Inc
	0.78

	E484A
	2
	1
	1
	7602
	1741
	4237
	2571
	0.38
	< 0.0001
	N
	N
	N
	N
	N
	N
	N
	Dec
	-0.81
	Dec
	-0.33
	Dec
	0.84

	F486V
	1
	0
	1
	9011
	332
	6203
	605
	0.38
	< 0.0001
	N
	D
	N
	N
	N
	N
	D
	Dec
	-1.62
	Dec
	-0.79
	Dec
	0.79

	Q493R
	1
	1
	0
	7939
	1404
	4955
	1853
	0.47
	< 0.0001
	N
	N
	N
	N
	N
	N
	D
	Dec
	0.19
	Inc
	0.59
	Inc
	0.66

	g496s
	1
	1
	0
	8673
	670
	6089
	719
	1.33
	< 0.0001
	N
	N
	N
	N
	D
	D
	N
	Dec
	-1.40
	Dec
	-0.46
	Dec
	0.84

	Q498R
	2
	1
	1
	7715
	1628
	4376
	2432
	0.38
	< 0.0001
	N
	D
	N
	N
	N
	N
	D
	Dec
	0.09
	null
	null
	Inc
	0.51

	N501Y
	2
	1
	1
	5961
	3382
	3348
	3460
	0.55
	< 0.0001
	N
	N
	N
	D
	D
	D
	N
	Dec
	0.18
	Inc
	0.39
	Dec
	0.51

	Y505H
	2
	1
	1
	7739
	1604
	4362
	2446
	0.37
	< 0.0001
	D
	N
	N
	D
	D
	D
	D
	Dec
	-1.54
	Dec
	-0.72
	Dec
	0.78

	T547K
	1
	1
	0
	8291
	1052
	5965
	843
	0.90
	< 0.0001
	D
	N
	N
	D
	D
	D
	N
	Dec
	-1.05
	Inc
	0.41
	Inc
	0.68

	T547I
	1
	0
	1
	9335
	8
	6799
	9
	0.65
	0.37
	N
	N
	N
	N
	N
	N
	N
	Dec
	null
	Inc
	0.49
	Inc
	0.75

	D614G
	12
	6
	6
	209
	9134
	335
	6473
	2.26
	< 0.0001
	N
	N
	N
	N
	N
	N
	N
	Dec
	-0.94
	Dec
	-0.57
	Dec
	0.85

	H625Q
	1
	0
	1
	9343
	0
	6807
	1
	0.24
	0.39
	N
	N
	N
	N
	N
	N
	D
	Dec
	-0.94
	Dec
	-0.57
	Dec
	0.85

	H655Y
	2
	1
	1
	6645
	2698
	3770
	3038
	0.50
	< 0.0001
	N
	N
	N
	N
	N
	N
	N
	Dec
	-0.21
	Dec
	-0.23
	Dec
	0.75

	N679K
	2
	1
	1
	7255
	2088
	3801
	3007
	0.36
	< 0.0001
	N
	N
	D
	N
	N
	N
	N
	Inc
	0.16
	Inc
	0.08
	Inc
	0.80

	P681H
	2
	1
	1
	5906
	3437
	3289
	3519
	0.54
	< 0.0001
	N
	N
	N
	N
	N
	N
	D
	Dec
	-0.49
	Inc
	0.18
	Inc
	0.66

	P681R
	10
	5
	5
	6839
	2504
	5420
	1388
	1.43
	< 0.0001
	N
	N
	N
	N
	N
	N
	N
	Dec
	-0.49
	Inc
	0.18
	Inc
	0.66

	N701V
	1
	1
	0
	9090
	253
	6139
	669
	0.26
	< 0.0001
	N
	N
	N
	N
	N
	N
	N
	Dec
	-0.18
	null
	null
	Dec
	0.62

	N764K
	2
	1
	1
	7350
	1993
	3903
	2905
	0.36
	< 0.0001
	D
	N
	D
	D
	D
	D
	D
	Dec
	-0.69
	Inc
	0.08
	Inc
	0.54

	D796Y
	2
	1
	1
	7296
	2047
	3849
	2959
	0.37
	< 0.0001
	N
	N
	D
	N
	N
	N
	N
	Dec
	-0.21
	null
	null
	Dec
	0.65

	N856K
	1
	1
	0
	8308
	1035
	5945
	863
	0.86
	0.00
	D
	D
	D
	N
	D
	D
	D
	Dec
	-0.12
	Dec
	-0.06
	Dec
	0.81

	D950N
	10
	5
	5
	6854
	2489
	5531
	1277
	1.57
	< 0.0001
	N
	N
	N
	N
	N
	D
	N
	Dec
	-0.36
	Dec
	-0.77
	Dec
	0.82

	Q954H
	2
	1
	1
	6342
	3,001
	4720
	2,088
	1.07
	< 0.0001
	N
	N
	N
	N
	N
	N
	D
	Dec
	-0.98
	Dec
	-0.07
	Dec
	0.75

	N969K
	2
	1
	1
	7214
	2129
	3792
	3016
	0.36
	< 0.0001
	D
	D
	D
	N
	D
	N
	D
	Dec
	-1.20
	Dec
	-0.69
	Dec
	0.66

	L981F
	1
	1
	0
	8298
	1045
	5947
	861
	0.87
	< 0.0001
	N
	N
	N
	N
	N
	N
	N
	Dec
	-1.14
	Dec
	-1.00
	Dec
	0.87

	R1091H
	1
	0
	1
	9341
	2
	6805
	3
	0.44
	0.43
	N
	N
	N
	D
	D
	D
	N
	Dec
	-1.33
	Dec
	-0.55
	Dec
	0.75

	F157del
	11
	6
	5
	7328
	2015
	5637
	1171
	1.32
	Null

	R158del
	11
	6
	5
	7328
	2015
	5637
	1171
	1.32
	

	H69del
	2
	1
	1
	7330
	2013
	5739
	1069
	1.47
	

	V70del
	2
	1
	1
	7331
	2012
	5134
	1674
	0.84
	

	V143del
	1
	1
	0
	8411
	932
	6095
	713
	0.95
	

	Y144del
	3
	2
	1
	7646
	1697
	5689
	1119
	1.13
	

	Y145del
	3
	2
	1
	7328
	2015
	5637
	1171
	1.32
	

	N211del
	1
	1
	0
	8714
	629
	6165
	643
	0.69
	

	L24del
	1
	0
	1
	8412
	931
	5152
	1656
	0.34
	

	P25del
	1
	0
	1
	8412
	931
	5152
	1656
	0.34
	

	P26del
	1
	0
	1
	8412
	931
	5152
	1656
	0.34
	

	ins214EPE
	1
	1
	0
	8725
	618
	6247
	561
	0.79
	

	Total
	191
	94
	97
	488508
	100101
	324328
	104576
	488508
	


Table S4: Statistical analysis of the SARS-CoV-2 variant in ICU/deceased, and asymptomatic patients found in the GISAID database The yellow highlight indicated a variant with OD < 0.5 that was related to asymptomatic COVID-19. The red highlight indicated an OD > 2 variant related to ICU/deceased COVID-19.[image: ]
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Figure S1: Agarose gel electrophoresis pattern shows PCR amplification of spike gene of the SARS-CoV-2. Lane L: DNA ladder (100 bp), Lane N: negative control, Lane P: positive control, Lane 1: 1190 bp, Lane 2: 1349 bp, Lane 3: 1329 bp, Lane 4: 917 bp.
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Virus name  Accession ID  Patients status  

hCoV - 19/Iraq/Sulaimani - 1/2021  EPI_ISL_150388 35  ICU  

hCoV - 19/Iraq/Sulaimani - 2/2021  EPI_ISL_150392 31  ICU  

hCoV - 19/Iraq/Sulaimani - 3/2021  EPI_ISL_150392 33  ICU  

hCoV - 19/Iraq/Sulaimani - 4/2021  EPI_ISL_150913 30  ICU  

hCoV - 19/Iraq/Sulaimani - 5/2021  EPI_ISL_150913 35  ICU  

hCoV - 19/Iraq/Sulaimani - 7/2021  EPI_ISL_150913 36  Asymptomatic   

hCoV - 19/Iraq/Sulaimani - 9/2021  EPI_ISL_150913 37  Asymptomatic   

hCoV - 19/Iraq/Sulaimani - 10/2021  EPI_ISL_150915 26  Asymptomatic   

hCoV - 19/Iraq/Sulaimani - 2/2022  EPI_ISL_151531 83  ICU  

hCoV - 19/Iraq/Sulaimani - 11/2021  EPI_ISL_658310 5  Asymptomatic   

hCoV - 19/Iraq/Sulaimani - 1/2022  EPI_ISL_924634 4  Asymptomatic   

hCoV - 19/Iraq/Sulaimani - 8/2021  EPI_ISL_924732 0  Asymptomatic   
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SARS - CoV - 2 Variants  Total cases in GISAID  ICU,Deceased cases  Asymptomatic cases  ICU,deceased cases for other Variants  Asymtomatic cases for other Variants  OR  95% Convedence Intervals  P -   Value  Frequency % ICU,Deceased / The Variant  frequency %  Asymptomatic/ The Variant  Frequency %  ICU,Deceased /Total ICU,Deceased  Frequency %  Asymptomatic /Total Asymptomatic  Frequency % Variant/Total determind Variants  

       Low  High        

Omicron  293341  2190  3097  7153  3711  0.3669  0.3429  0.3925  <  0.0001  0.75  1.06  23.44  45.49  55.24  

Delta  171140  2493  1353  6850  5455  1.4673  1.3611  1.5818  < 0.0002  1.46  0.79  26.68  19.87  32.23  

Alpha  44551  732  460  8611  6348  1.1731  1.0394  1.324  < 0.0003  1.64  1.03  7.83  6.76  8.39  

Beta  6466  112  594  9231  6214  0.1269  0.1035  0.1557  < 0.0004  1.73  9.19  1.20  8.73  1.22  

Gamma  9638  602  42  8741  6766  11.0948  8.1016  15.1938  < 0.0005  6.25  0.44  6.44  0.62  1.82  

Lambda  924  26  3  9317  6805  6.33  1.9151  20.9224  < 0.0006  2.81  0.32  0.28  0.04  0.17  

Mu  4923  292  19  9051  6789  11.5276  7.24  18.3543  0.0025  5.93  0.39  3.13  0.28  0.93  


