TEST UTAH

More Testing Needed

Comment

User Comment:

False Rxns exist

Lab Name: 1 Lab Code:
Institute:
Street: 1 Contact:
Lab City: State/Province: Email:
Region: Zip/Postal Code: Phone:
Country: Fax:
Notes:
Patient ID: Name:
Project Type:
Ethnicity: DOB: Gender: SSN:
Blood Type: Category/Diagnosis:
Status: Transplant Type:
Address: City:
Phone: Email:
Spouse: Blood Type:
Emergency Contact: Phone: Employer:
Donor Center ID: Hospital: Division:
From Other Facility: NO
Patient/Donor: Donor Type:
Molecular Typing:
Serology Typing:
Sample ID: 4 Local ID:
Sample Date: Test Date  Jul 19, 2021 Sample Source:
Session ID: Vit Sac Training 0741521 Config Name: TSV_DEFAULT Test Pos: S
Session User Comments:
Analysis Parameters
Analysis Parameter Value Analysis Parameter Value

Min Read Length: 100 Min Valid Reads: 500

Max Insertion: 3 Cut off Value: 20

Max Deletion: 3 Min Hetero Allele Bal: 10

Max Mismatch Bases: 5 Max Read for Typing: 300,000

Min Base Read Depth: 20

Nom. Date: January 2021 Imgt Ver: 3.43.0.0

Ambiguity Exists

Approved By: Date:
Final Assignment:
Locus Allele Assignment Final Assignment Sero Reviewed By Confirmed By User Comments
A A*23:17:01:01 A*36:01:01:01
B B*07:02:01:14 B*53:01:01:01
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TEST UTAH

Sample ID: 4 Local ID:
¢ C*04:01:01:11 C*07:02:01:01/C*04:01:01:11
C*07:02:01:107/C*04:01:01:14
C*07:02:01:01/C*04:01:01:14
C*07:02:01:107/C*04:01:01:75
C*07:02:01:01/C*04:01:01:75
C*07:02:01:107/C*04:01:01:79
C*07:02:01:01/C*04:01:01:79 C*07:02:01:107
DRBI DRB1*11:01:02:01
DRB1*15:03:01:03/DRB1#11:01:02:01
DRB1*15:185
DRB345 DRB3*02:02:01:05 DRB5*01:01:01:04
DQAI DQA1#01:02:01:03 DQA1%01:02:01:03
DQBI DQB1*06:02:01:01
DQB1#06:02:01:04/DQB1#06:02:01:05
DQBI1*06:02:01:04
DPAI DPA1#03:01:01:05 DPA1#03:05Q
DPBI DPB1*40:01:01:01 DPB1*40:01P DPB1*04:02P
DPBI1*105:01:01:01/DPB1*40:01:01:01 DPB1*40:01P:=:40:01:01:01/40:01:01:03
DPB1#105:01:01:11/DPB1¥40:01:01:03 DPB1#04:02P:=:105:01:01:01/105:01:01:11
DPB1#105:01:01:01/DPB1%40:01:01:03
DPB1*105:01:01:11
Suggested Alleles: Demo Group:  CIWD_TDX_3.48.0
Locus Allelel CIWD Notesl Allele2 CIWD Notes2
A 1 A*23:17:01:01 c A*36:01:01:01
B 1 B*07:02:01:14 r B*53:01:01:01
C 1 C*04:01:01:11 C*07:02:01:01
C*04:01:01:14 C*07:02:01:107
C*04:01:01:75
C*04:01:01:79
DPALI 1 DPA1*03:01:01:05 r DPA1*03:05Q
DPBI1 1 DPB1*40:01:01:01 DPB1*105:01:01:01
DPB1*40:01:01:03 DPB1*105:01:01:11
DQAL 1 DQA1%01:02:01:03 r DQA1%*01:02:01:03
DQBI1 1 DQB1*06:02:01:01 DQB1*06:02:01:04
DQB1*06:02:01:05
DRBI1 1 DRBI1*11:01:02:01 c DRB1#15:03:01:03
DRB1*15:185
DRB345 1 DRB3*02:02:01:05 r DRB5*01:01:01:04
Interpretation

Assigned Allele Pairs:
A*23:17:01:01 A*36:01:01:01
C*04:01:01:14 C*07:02:01:01
C*04:01:01:79 C*07:02:01:01
DRB3%02:02:01:05 DRB5*01:01:01:04
DPA1%03:01:01:05 DPA1*03:05Q
DPB1%40:01:01:03 DPB1*105:01:01:11

Suggested Allele Pairs:
A*23:17:01:01 A*36:01:01:01
C*04:01:01:14 C*07:02:01:01

B*07:02:01:14 B*53:01:01:01
C*04:01:01:14 C*07:02:01:107
C*04:01:01:79 C*07:02:01:107
DQA1%01:02:01:03 DQA1*01:02:01:03
DPB1%40:01:01:01 DPB1*105:01:01:01

B*07:02:01:14 B*53:01:01:01
C*04:01:01:14 C*07:02:01:107

C*04:01:01:11 C*07:02:01:01
C*04:01:01:75 C*07:02:01:01
DRB1*%11:01:02:01 DRB1*15:03:01:03
DQB1%06:02:01:01 DQB1*06:02:01:04
DPB1%40:01:01:01 DPB1*105:01:01:11

C*04:01:01:11 C*07:02:01:01
C*04:01:01:75 C*07:02:01:01

C*04:01:01:11 C*07:02:01:107
C*04:01:01:75 C*07:02:01:107
DRB1%11:01:02:01 DRB1*15:185
DQB1%06:02:01:05 DQB1*06:02:01:04
DPB1%40:01:01:03 DPB1*105:01:01:01

C*04:01:01:11 C*07:02:01:107
C*04:01:01:75 C*07:02:01:107
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TEST UTAH

Sample ID: 4

C*04:01:01:79 C*07:02:01:01
DRB3*02:02:01:05 DRB5*01:01:01:04
DPA1*03:01:01:05 DPA1*03:05Q
DPB1*40:01:01:03 DPB1*105:01:01:11

Final Allele Assignment:

A*23:17:01 A*36:01:01

B*07:02:01 B*53:01:01

C*04:01:01 C*07:02:01
DRB1*11:01:02 DRB1*15:03:01/15:185
DRB3*02:02:01 DRB5*01:01:01
DQA1*01:02:01 DQA1*01:02:01
DQB1*06:02:01 DQB1*06:02:01
DPA1*03:01:01 DPA1*03:05Q
DPB1*40:01P DPB1*04:02P

Suggested Sero Assignment:

Assigned Sero:

Locus Comments :

C*04:01:01:79 C*07:02:01:107
DQA1*01:02:01:03 DQA1*01:02:01:03
DPB1*40:01:01:01 DPB1*105:01:01:01

DRBI1#*11:01:02:01 DRB1#15:03:01:03
DQB1*06:02:01:01 DQB1*06:02:01:04
DPB1*40:01:01:01 DPB1*105:01:01:11

Local ID:

DRBI1#*11:01:02:01 DRB1*15:185
DQB1*#06:02:01:05 DQB1*06:02:01:04
DPB1*40:01:01:03 DPB1*105:01:01:01

Locus User Comments System Comments
A
B
C
DRBI1 Mismatch(es) in an intron.
DRB345 Mismatch(es) in an intron.
Allele 1 has 2 possible insertion locations: UTR3-372,UTR3-373.
DQA1 Locus assignment is homozygous.
DQBI
DPA1 Two or more variants cannot be phased.
DPBI Two or more variants cannot be phased.
Mismatch(es) in an intron.

Assignment History:

Locus Assignment History

A Assigned All by 1 at: 9:18 AM 08/09/2021
B Assigned All by 1 at: 9:18 AM 08/09/2021
C Assigned All by 1 at: 9:18 AM 08/09/2021
DRBI Assigned All by 1 at: 9:18 AM 08/09/2021
DRB345 Assigned All by 1 at: 9:18 AM 08/09/2021
DQA1 Assigned All by 1 at: 9:18 AM 08/09/2021
DQBI1 Assigned All by 1 at: 9:18 AM 08/09/2021
DPA1 Assigned All by 1 at: 9:18 AM 08/09/2021
DPBI Assigned All by 1 at: 9:18 AM 08/09/2021
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TEST UTAH

Sample ID: 4

Locus RefName

A A*23:17:01:01

A A*36:01:01:01

Local ID:

Length Sequence

3890

3890

CAGAAGCAGAGGGGTCAGGGCGAAGTCCCAGGGCCCCAGGCGTGGCTCTCAGGGTCTCAGGCCCCGAAGGCGGTG
TATGGATTGGGGAGTCCCAGCCTTGGGGATTCCCCAACTCCGCAGTTTCTTTTCTCCCTCTCCCAACCTATGTAG
GGTCCTTCTTCCTGGATACTCACGACGCGGACCCAGTTCTCACTCCCATTGGGTGTCGGGTTTCCAGAGAAGCCA
ATCAGTGTCGTCGCGGTCGCTGTTCTAAAGTCCGCACGCACCCACCGGGACTCAGATTCTCCCC.AGACGCCGAG
GATGGCCGTCATGGCGCCCCGAACCCTCGTCCTGCTACTCTCGGGGGCCCTGGCCCT. ... .. GACCCAGACCTG
GGCAG.GTGAGTGCGGGGTCGGGAGGGAAACGGCCTCTGCGGGGAGAAGCAAGGGGCCCGCCTGGCGGGGGCGCA
AGACCCGGGAAGCCGCGCCGGGAGGAGGGTCGGGCGGGTCTCAGCCACTCCTCGTCCCCAGGCTCCC.ACTCCAT

GAGGTATTTCTCCACATCCGTGTCCC. . ... GGCCCGGCCGCGGGGA.GCC. .. .CCGCTTCATCGCCGTGGGC.
...................... TACGTGGAC. .. .GACACG.CAGTTCGTGCGGTTCGACAGCGACG.CCGCGAG
CCAGA. .GGATGG.AGCCG. v v vttt v i et e i e e e CGGGCGCCGTGGATAGAGCAGGAGGGGCCGGAGTAT
TGGGACGAGG. « v v v v v e e e AGACAGGGA .AAGTGAAGGCCC.ACTCACAGACTGACCGAGAGAACCTGCG

GATCGCGCTCCGCTACTACAACCAGAGCGAGGCCGGTGAGTGACCCCGGCCCGGGG.CGCAGGTCACGACC. . .C
CTCATCCCCC.ACGGACGGGCCGGGTCGCCCACAGTCTCCGGGTCCGAGATCCACCCCGAAGCCGCGGGACCCCG
AGACCCTTGCCCCGGGAGAGGCCCAGGCGCCTTAAC.CCGGTTTCATTTTCAGTTTAGGCCAAAAA . TCCCCCC.

. .GCGGACATGGCGG. v v v vt CTCAGATCACCCAGCGC.AAGT .GGGAG. .GCGGCCCG.TGTGGC.GGAGCA
GTTGAGAGCCTACCTGGAGGGCACG. . ... ... TGCGTG....GACGGG. ... CTCCGC. .AGAT
A.CCTGGAGAACG. ... v... GGAAGGAGACGCTGCAGC . v v v i v v i i e e e et GCACGGGTACCAGGGGCC
ACGGGGCG. .. .. CCTACCTGATCGCCT .GT e v vttt i i i i e e e e e e AGGTCTCCCGGGCTGGCCTC.

.CCACAAGGAGGGGAGACAATTGGGACCAACACTAGAATATCGCCCTCCCTCT . . GGTCCTGAGGGAGAGGAATC
CTCCTGGGTTTCCAGATCCTGTACCAGAGAGTGACTCTGAGGTTCCGCCCTGCTCTCTGACACAATTAAGGGATA
AAA. ... TCTCTGACGGAATGACGGAAAGACGATCCCTCGA. .. ... .. ATACTGATGACTGGTTCC
CTTTGACAC. .. .CGGCAGCAGCCTTGGGACCGTGACTTTTCCTCTCAGGCCTTGTTCTCTGCTTCACACTCAAT
GTGTGTG. .GGGGTCTGAGTCCAGCACTTCTGAGTCCCTCAGCCTCCACTCAGGTCAGGACCAGAAGTCGCTGTT
CCCTCCTC.AGGGA . + v it i i i e iieeans ATAGAAGATTATCCCAGGTGCCTGTGTCCAGGCTGGTGTCTGGG
TTCTGTGCTCTCTTCCCCATCCCGGGTGTCCTGTCCATTCTCAAGATGGCCACA . TGCATGCTGGTGGAGTGTCC
CATGACAGATGCAAAATGCCTGAATTTT .CTGACTCTTCCCGTCAGACCCCCCC. .AAGACACATATGACCCACC
ACCCCATCTCTGACCAT. .. .GAGGCC....ACTCTGAGATGCTGGGCCCTGGGCTTCTACCCTGCGGAGATCAC
ACTGACCTGGCAGCGGGATGGGG . AGGACCAGACCCAGGACACGGAGCTTGTGGAGACCAGGCCTGC . AGGGGAT
GGAACCTTCCAGAAGTGGGCAGCTGTGGTGGTACCTTCTGGAGAGGAGCAGAGATACACCTGCCATGTGCAGCAT
GAGGGTCTGCCCAAGCCCCTCACCCTGAGATGGGGTAAGGAGGGAGATGGGGGTGTCATGTCTCTTAGGGAAAGC
.............. AGGAGCCTCTCTGGAGACCTTTAGCAGGGTCAGGGCC. . .CCTCACCTTCCCCTCTTTTCC
CAGAGCCATCTTCCCAGCCCACCGTCCCCATCGTGGGCATCATTGCTGGCCTGGTTCTCCTTGGAGCTGTGATCA
CTGGAGCTGTGGTCGCTGCTGTGATGTGGAGGAGGAACAGCTCAGGTGGAG. . AAGGGGTGAAGGGTGGGGTCTG
AGATTTCTTGTCTCACTGAGGGTTCCAAGCCCCAGCTAGAAATGTGCCCTGTCTCATTACTGGGAAGCACCATCC
ACAATCATGGGCCGACCCAGCCTGGGCCCTGTGTGCCAGCACTTACTCTTTTGTAAAGCACCTGTGACAATGAAG
GACAGATTTATCACCTTGATTATGGCGGTGATGGGACCTGATCCCAGCAGTCACAAGTCACAGGGGAAGGTCCCT
GACGACAGATCTCAGGAGGGCGATTGGTCCAGGGCCCACATCTGCTTTCTTCATGTTTCCTGATCCTGCCCTGGG
TCTGCAGTCACACATTTCTGGAAACTTCTCTGGGGTCCAAGACTAGGAGGTTCCTCTAGGACCTTAAGGCCCTGG
CTCCTTTCTGGTATCTCACAGGACATTTTCTTCCCACAGATAGAAAAGGAGGGAGCTACTCTCAGGCTGCAAGTA
AGTATGAAGGAGGCTGATGCCTGAGGTCCTTGGGATATTGTGTTTGGG . AGCCCATGGGGGAGCTCAACCACCCC
ACAATTCCTCCTCTAGCCACATCTTCTGTGGGATCTGACCAGGTTCTGTTTTTGTTCTACCCCAGGCAGTGACAG
TGCCCAGGGCTCTGATGTGTCTCTCACAGCTTGTAAAGGTGAGAGCTTGGAGGGCCTGATGTGTGTTGGGTGTTG
GGCGGAACAGTGGACACAGCTGTGCTATGGGGTTTCTTTGCATTGGATGTATTGAGCATGCGATGGGCTGTTTAA
AGTGTGA.CCCCTCACTGTGACAGATATGAAGTTGTTCATGAAT . TTTTTTTCTATAGTGTGAGACAGCTGCCTT
GTGTGGGACTGAGAGGCAAGAGTTGTTCCTGCCCTTCCCTTTGTGACTTGAAGAACCCTGACTTTGTTTCTGCAA
AGGCACCTGCATGTGTCTGTGTTCATGTAGGCATAATGTGAGGAGG . TGGGGAGACC . ACCCCACCCCCATGTCC
ACCATGACCCTCTTCCCACGCTGACCTGTGCTCCCTCCCCAATCATCTTTCCTGTTGCAGAGAGGTGGGGCTGAG
GTGTCTCCATCTCTGTCTCAACTTCATGGTGCACTGAGCTGTAACTTCTTCCTTCCCTATTAAAA

CAGGAGCAGAGGGGTCAGGGCGAAGTCCCAGGGCCCCAGGCGTGGCTCTCAGGGTCTCAGGCCCCGAAGGCGGTG
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TEST UTAH

Sample ID: 4

Locus RefName

B B*07:02:01:14

Local ID:

Length Sequence

4280

TATGGATTGGGGAGTCCCAGCCTTGGGGATTCCCCAACTCCGCAGTTTCTTTTCTCCCTCTCCCAACCTACGTAG
GGTCCTTCATCCTGGATACTCACGACGCGGACCCAGTTCTCACTCCCATTGGGTGTCGGGTTTCCAGAGAAGCCA
ATCAGTGTCGTCGCGGTCGCTGTTCTAAAGTCCGCACGCACCCACCGGGACTCAGATTCTCCCC.AGACGCCGAG
GATGGCCGTCATGGCGCCCCGAACCCTCCTCCTGCTACTCTCGGGGGCCCTGGCCCT. .. ... GACCCAGACCTG
GGCGG.GTGAGTGCGGGGTCGGGAGGGAAACCGCCTCTGCGGGGAGAAGCAAGGGGCCCTCCTGGCGGGGGCGCA
GGACCGGGGGAGCCGCGCCGGGAGGAGGGTCGGGCAGGTCTCAGCCACTGCTCGCCCCCAGGCTCCC.ACTCCAT

GAGGTATTTCTTCACATCCGTGTCCC. . ... GGCCCGGCCGCGGGGA.GCC. .. .CCGCTTCATCGCCGTGGGC.
...................... TACGTGGAC. .. .GACACG.CAGTTCGTGCGGTTCGACAGCGACG.CCGCGAG
CCAGA. .AGATGG.AGCCG. v vttt v i it i iiee e CGGGCGCCGTGGATAGAGCAGGAGGGGCCGGAGTAT
TGGGACCAGG. . v v v v e v ee e e AGACACGGA .ATATGAAGGCCC.ACTCACAGACTGACCGAGCGAACCTGGG

GACCCTGCGCGGCTACTACAACCAGAGCGAGGACGGTGAGTGACCCCGGCCCGGGG.CGCAGGTCACGACC. . .C
CTCATCCCCC.ACGGACGGGCCAGGTCGCCCACAGTCTCCGGGTCCGAGATCCACCCCGAAGCCGCGGGACTCCG
AGACCCTTGTCCCGGGAGAGGCCCAGGCGCCTTTAC.CCGGTTTCATTTTCAGTTTAGGCCAAAAA . TCCCCCC.

. .GCGGACATGGCAG. .. ... .. CTCAGATCACCAAGCGC.AAGT .GGGAG. .GCGGTCCA.TGCGGC.GGAGCA
GCGGAGAGTCTACCTGGAGGGCACG. . . . v ... TGCGTG....GAGTGG. .. ... CTCCGC. .AGAT
A.CCTGGAGAACG. ... v .. GGAAGGAGACGCTGCAGC . v v v v v v v v i i e e e GCACGGGTACCAGGGGCC
ACGGGGCG. .. .. CCTCCCTGATCGCCT . AT . v v ettt e e e et e eeeeenn AGATCTCCCGGGCTGGCCTC.

.CCACAAGGAGGGGAGACAATTGGGACCAACACTAGAATATCACCCTCCCTCT . . GGTCCTGAGGGAGAGGAATC
CTCCTGGGTTTCCAGATCCTGTACCAGAGAGTGACTCTGAGGTTCCGCCCTGCTCTCTGACACAATTAAGGGATA
ARA. ..o i TCTCTGAAGGAGTGACGGGAAGACGATCCCTCGA. . . ... .. ATACTGATGAGTGGTTCC
CTTTGACAC. .. .CGGCAGCAGCCTTGGGCCCGTGACTTTTCCTCTCAGGCCTTGTTCTCTGCTTCACACTCAAT
GTGTGTG. .GGGGTCTGAGTCCAGCACTTCTGAGTCTCTCAGCCTCCACTCAGGTCAGGACCAGAAGTCGCTGTT
CCCTTCTC.AGGGA. + v vt i i i i i e ees ATAGAAGATTATCCCAGGTGCCTGTGTCCAGGCTGGTGTCTGGG
TTCTGTGCTCTCTTCCCCATCCCGGGTGTCCTGTCCATTCTCAAGATGGCCACA . TGCGTGCTGGTGGAGTGTCC
CATGACAGATGCAAAATGCCTGAATTTT .CTGACTCTTCCCGTCAGACCCCCCC. .AAGACACATATGACCCACC
ACCCCATCTCTGACCAT. .. .GAGGCC. ... .ACCCTGAGGTGCTGGGCCCTGGGCTTCTACCCTGCGGAGATCAC
ACTGACCTGGCAGCGGGATGGGG . AGGACCAGACCCAGGACACGGAGCTCGTGGAGACCAGGCCTGC . AGGGGAT
GGAACCTTCCAGAAGTGGGCGGCTGTGGTGGTGCCTTCTGGAGAGGAGCAGAGATACACCTGCCATGTGCAGCAT
GAGGGTCTGCCCAAGCCCCTCACCCTGAGATGGGGTAAGGAGGGAGATGGGGGTGTCATGTCTCTTAGGGAAAGC
.............. AGGAGCCTCTCTGGAGACCTTTAGCAGGGTCAGGGCC. . .CCTCACCTTCCCCTCTTTTCC
CAGAGCTGTCTTCCCAGCCCACCATCCCCATCGTGGGCATCATTGCTGGCCTGGTTCTCCTTGGAGCTGTGATCA
CTGGAGCTGTGGTCGCTGCCGTGATGTGGAGGAGGAAGAGCTCAGGTGGAG. . AAGGGGTGAAGGGTGGGGTCTG
AGATTTCTTGTCTCACTGAGGGTTCCAAGCCCCAGCTAGAAATGTGCCCTGTCTCATTACTGGGAAGCACCTTCC
ACAATCATGGGCCGACCCAGCCTGGGCCCTGTGTGCCAGCACTTACTCTTTTGTAAAGCACCTGTTAAAATGAAG
GACAGATTTATCACCTTGATTACGGCGGTGATGGGACCTGATCCCAGCAGTCACAAGTCACAGGGGAAGGTCCCT
GAGGACAGACCTCAGGAGGGCTATTGGTCCAGGACCCACACCTGCTTTCTTCATGTTTCCTGATCCCGCCCTGGG
TCTGCAGTCACACATTTCTGGAAACTTCTCTGGGGTCCAAGACTAGGAGGTTCCTCTAGGACCTTAAGGCCCTGG
CTCCTTTCTGGTATCTCACAGGACATTTTCTTCCCACAGATAGAAAAGGAGGGAGTTACACTCAGGCTGCAAGTA
AGTATGAAGGAGGCTGATGCCTGAGGTCCTTGGGATATTGTGTTTGGG . AGCCCATGGGGGAGCTCACCCACCCC
ACAATTCCTCCTCTAGCCACATCTTCTGTGGGATCTGACCAGGTTCTGTTTTTGTTCTACCCCAGGCAGTGACAG
TGCCCAGGGCTCTGATGTGTCTCTCACAGCTTGTAAAGGTGAGAGCTTGGAGGGCCTGATGTGTGTTGGGTGTTG
GGTGGAACAGTGGACACAGCTGTGCTATGGGGTTTCTTTGCGTTGGATGTATTGAGCATGCGATGGGCTGTTTAA
GGTGTGA.CCCCTCACTGTGATGGATATGAATTTGTTCATGAATATTTTTTTCTATAGTGTGAGACAGCTGCCTT
GTGTGGGACTGAGAGGCAAGAGTTGTTCCTGCCCTTCCCTTTGTGACTTGAAGAACCCTGACTTTGTTTCTGCAA
AGGCACCTGCATGTGTCTGTGTTCGTGTAGGCATAATGTGAGGAGG . TGGGGAGAGC . ACCCCACCCCCATGTCC
ACCATGACCCTCTTCCCACGCTGACCTGTGCTCCCTCTCCAATCATCTTTCCTGTTCCAGAGAGGTGGGGCTGAG
GTGTCTCCATCTCTGTCTCAACTTCATGGTGCACTGAGCTGTAACTTCTTCCTTCCCTATTAAAA

GATCAGGACGAAGTCCCA.GGTCCCGGACGGGGCTCTCAGGGTCTCAGGCTCCGAGGGCCGCGTCTGCAATGGGG
AGGCGCAGCGTTGGGGATTCCCCACTCCCCT. . .GAGTTTCACTTCTTCTCCCAACTTGTGTCGGGTCCTTCTTC
CAGGATACTCGTGACGCGTCCCC.ACTTCCCACTCCCATTGGGTATTGGATATCTAGAGAAGCCAATCAGCGTCG

Sep 20. 2022

1,1

Page 5 of 46



TEST UTAH

Sample ID: 4

Locus RefName

Local ID:

Length Sequence

CCGCGGTCCCAGTTCT. . .AAAGTCCCCACGCACCCACCCGGACTCAGAGTCTCCTCAGACGCCGAGATGCTGGT
CATGGCGCCCCGAACCGTCC . v vt v v i e i i i e e e TCCTGCTGCTCTCGGCGG.CCCTGGCCCTGACCGAGA
CCTGGGCCGGTGAGTGCGGG . TCGGGAGGGAAATGGCCTCTGCCGGGAGGAGCGAG. . GGGACCGCAGGCGGGGG
.CGCAGGACCTGAGGAGCCGCGCCGGGAGGAGGGTCGGGCGGGTCTCAGCCCCTCCTCACCCCCAGGCTCCCACT
CCA.TGAGGTATTTCTACACCTCCGTGTCCCGGCCCGGCCGCGGGGAGCCCCGCTTCATCT v v v v v v e et
.CAGTGGGCTACGTGGACGACACCCAGTTCGTGAGGTTCGACAGCGACGCCGCGAGTCCGAGAGAGGAGCCGCGG
GCGCCGTGGATAGAGCAGGAGGGGCCGGAGTATTGGGACCGG . AACACACAGATCTACAAGGCC . v v v v v v vt
.......... CAGGCACAGACTGACCGAGAGAGCCTGCGGAACCTGCG. .C.GGCTACTA. . .CA. .ACCAGAGC
GAGGCCGGTGAGTGACCCCGGCCCGGGGCGCAGGTCACGAC. . . TCCCC.ATCCCCC.ACGTACGGCCCGGGTCG
CCCCGAGTCTCCGGGTCCGAGATCCGCCTCCCTGAGGCCGCGGGACCCGCCCAGACCCTCGACCGGCGAGAGCCC
CAGGCGCGTTTACCCGGTTTCATTTTCAGTTGAGGCCAAAATCCCCGCGGGTTGGTCGGGGC . GGGGCGGGGL. .
....TCGGGGG. .ACTGGG.CTGACC.GCGGGGCCGGGGLC. v .. .. AGGGTCTCA.CACCCTCCAGAGCATG. .
. . TACGGCTGCGACGTGGGGCCGGACGGGCGCCTCCTCCGCGGGCATGACCAGTACGCCT . ACGACGGCAAGGAT
TACATCGCCCTGAACGAGGACCTGCGCTCCTGGACCGCCGCGGACACGGCGGCTCAGATCACCCAGCGC.AAGTG
GGA . GGCGGCCCGTGAGGCGG. . . .AGCAGCGGAGAGCCTACCTGGAGGGCGAGTGCGTGGAGTGGCTCCGCAGA
T.ACCTGGAGAA..... CGGGAA.GGACA. .AGCTGGAGCGCGCT . . GGTACCAGGGGCAGTGGGGAGCCTTCCC
CATCTCCTATA. .GGTCGCCGGGG.ATGGCCTCCCACGAGAAGAGGAGGAAAATGGGATCAGCGCTAGAATGTCG
CCCTCCGTTGAATGGAGAATGGCATGAGTTTTCCTGAGTTTCCTCTGAGGGC. .CCCCTCTTCTCTCTAG.ACAA
TTAAGGAATGACG. . .TCTCTGAGGAAATGGAGGGGAAGACAGTCCCTAGAATACTGATCAGGGGTCCCCTTTGA
CCCCTGCAGCAGCCTTGGGAACCGTGACTTTTCCTCTCAGGCCTTGTTCTCTGCCTCACACTCAGTGTGTTTGGG
GCTCTGATTCCAGCACTTCTGAGTCACTTTACCTCCACTCAGATCAGGAGCAGAAGTCCCTGTTCCCCGCTCAGA
GACTCGAACTTTC. ...CAATGAATAGGAGATTATCCCAGGTGCCTGCGTCCAGGCTGGTGTCTGGGTTCTGTGC
CCCTTCCCCACCCCAGGTGTCCTGTCCATTCTCAGGCTGGTCACATGGGTGGTCCTAGGGTGTCCCATGAAAGAT
GCAAAGCGCCTGAATTTTCTGACTCTTCCCATCAGACCCCCC.AA.AGACACACGTGACCC . v v v v i v v e e vt
...... ACCACCCCATCTCTGACCATGAGGCCACCCTGAGGTGCTGGGCCCTGGGTTTCTACCCTGCGGAGATCA
CACTGACCTGGCAGCGGGATGGCGAGGACCAAACTCAGGACACTGAGCTTGTGGAGACCAGACCAGCAGGAGATA
GAACCTTCCAGAAGTGGGCAGCTGTGGTGGTGCCTTCTGGAGAAGAGCAGAGATACACATGCCATGTACAGCATG
AGGGGCTGCCGAAGCCCCTCACCCTGAGATGGGGTAAGGAGGGGGATGAGGGGTCATATCTCTTCTCAGGGAAAG
CAGGAGCCCTTC. . v v vt AGCAGGGTCAGGGCCCCTCATCTTCCCCTCCTTTCCCAGAGCCGTCTTCCCA
GTCCACCGTCCCCATCGTGGGCATTGTTGCTGGCCTGGCTGTCCTA. . .GCAGTT.GTGGTCATCGGAGCTGTGG
TCGCTGCTGTGATGTGTAGGAGGAAGAGTTCAGGTAGGGAAGGGGTGAGGGGTGGGGTCTGGGTTTTCTTGTCCC
ACTGGGGGTTTCAAGCCCCAGGTAGAAGTGTTCCCTGCCTCATTACTGGGAAGCAGCATG. v v v v v vt CACACA
GGGGCTAACGCAGCCTGGG . ACCCTGTGTGCCAGCACTTACTCTTTTGTGCAGCACATGTGACAATGAAGGATGG
ATGTATCACCTTGATGGTTGTGGTGTTGGGGTCCTGATTCCAGCATTCATGAGTCAGGGGAAGGTCCCTGCTAAG
GACAGACCTTAGGAGGGCAGTTGGTCCAGGACCCACACTTGCTTTCCTCGTGTTTCCTGATCCTGCCCTGGGTCT
GTAGTCATACTTCTGGAAATTCCTTTTGGGTCCAAGACTAGGAGGTTCCTCTAAGATCTCATGGCCCTGCTTCCT
CCCAGTGCCCTCACAGGACATTTTCTTCCCACAGGTGGAAAAGGAGGGAGCT . ACTCTCAGGCTGCGTGTAAGTG
GTGGGGGTGGGAGTGTGGAGGAGCTCACCCACCCCATAATTCC. . v v vttt TCCTGTCCCACGTCTCCTGCGGG
CTCT.GACCAGGTCCTGTTTTTGTTCTACTCCAGGCAGCGACAGTGCCCAGGGCTCTGATGTGTCTCTCACAGCT
TGAAAAGGTGAGATTCTTGGGGTCTAGAGTGGGTGGGG . TGGCGGGTCTGGGGGTGGGT . . GGGGCAGAGGGG. A
AAGGCCTGGGTAATGGGGATTCTTTGATTGGGATGTTTCGCGTGTGTGGTGGGCTGTTTAGAGTGTCATCGCTTA
CCATGACTAACCAGAATTTGTTCATGACTGTTGTTTTCTGTAGCCTGAGACAGCTGTCTTGTGAGGGACTGAGAT
GCAGGATTTCTTCACGCCTCCCCTTTGTGACTTCAAGAGCCTCTGGCATCTCTTTCTGCAAAGGCACCTGAATGT
GTCTGCGTCCCTGTTAGCATAATGTGAGGAGGTGGAGAGAC . AGCCCACCCTTGTGTCCACTGTGACCCCTGTTC
CCATGCTGACCTGTGTTTCCTCCCCAGTCATCTTTCTTGTTCCAGAGAGGTGGGGCTGGATGTCTCCATCTCTGT
CTCAACTTTACGTGCACTGAGCTGCAACTTCTTACTTCCCTACTGAAAATAAGAATCTGAATATAAATTTGTTTT
CTCAAATATTTGCTATGAGAGGTTGATGGATTAATTAAATAAGTCAATTCCTGGAATTTGAGAGAGCAAATAAAG
ACCTGAGAACCTTCCAGAATCTGCATGTTCGCTGTGCTGAGTCTGTTGCAGGTGGGGTGTGGAGAAGGCTGTGGG
GGGCCGAGTGTGGACGGGGCCTGTGCCCATTTGGTGTTGAGTCCATCATGGGCTTTATGTGGTTAGTCCTCAGCT
GGGTCACCTTCACTGCTCCATTGTCCTTGTCCCTTCAGTGGAAACTTGTCCAGTGGGAGCTGTGACCACAGAGGC
TCACACATCGCCCAGGGCGGCCCCTGCACACGGGGGTCTCTGTGCATTCTGAGACAAATTTTCAGAGCCATTCAC
CTCCTGCTCTGCTTCTAGAGCTCCTTTTCTGCTCTGCTCTTCTGCCCTCTCTCCCTGCCCTGGTTCTAGTGATCT
TGGTGCTGAATCCAATCCCAACTCATGAATCTGTAAAGCAGAGTCTAATTTAGACTTACATTTGTCTGTGAAATT
GGACCCGTCATCAAGGACTGTTCTTTCCTGAAGAGAGAACCTGATTGTGTGCTGCAGTGTGCTGGGGCAGGGGG.
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TEST UTAH

Sample ID: 4

Locus RefName

B B*53:01:01:01

Local ID:

Length Sequence

4280

TGCGG

GATCAGGACGAAGTCCCA.GGCCCCGGGCGGGGCTCTCAGGGTCTCAGGCTCCGAGAGCCTTGTCTGCATTGGGG
AGGCGCAGCGTTGGGGATTCCCCACTCCCAC. . .GAGTTTCACTTCTTCTCCCAACCTATGTCGGGTCCTTCTTC
CAGGATACTCGTGACGCGTCCCC.ATTTCCCACTCCCATTGGGTGTCGGATATCTAGAGAAGCCAATCAGTGTCG
CCGGGGTCCCAGTTCT. . .AAAGTCCCCACGCACCCACCCGGACTCAGAATCTCCTCAGACGCCGAGATGCGGGT
CACGGCGCCCCGAACCGTCC . v v v v v v e i v e e e e TCCTGCTGCTCTGGGGGG.CAGTGGCCCTGACCGAGA
CCTGGGCCGGTGAGTGCGGGGTCGGGAGGGAAATGGCCTCTGTGGGGAGGAGCGAG. . GGGACCGCAGGCGGGGG
.CGCAGGACCTGAGGAGCCGCGCCGGGAGGAGGGTCGGGCGGGTCTCAGCCCCTCCTCGCCCCCAGGCTCCCACT
CCA.TGAGGTATTTCTACACCGCCATGTCCCGGCCCGGCCGCGGGGAGCCCCGCTTCATCG .. v v v v v v v e e
.CAGTGGGCTACGTGGACGACACCCAGTTCGTGAGGTTCGACAGCGACGCCGCGAGTCCGAGGACGGAGCCCCGG
GCGCCATGGATAGAGCAGGAGGGGCCGGAGTATTGGGACCGG . AACACACAGATCTTCAAGACC . v v v v v v v vt
.......... AACACACAGACTTACCGAGAGAACCTGCGGATCGCGCT . .C.CGCTACTA...CA. .ACCAGAGC
GAGGCCGGTGAGTGACCCCGGCCCGGGGCGCAGGTCACGAC. . .TCCCC.ATCCCCC.ACGTACGGCCCGGGTCG
CCCCGAGTCTCCGGGTCCGAGATCCGCCTCCCTGAGGCCGCGGGACCCGCCCAGACCCTCGACCGGCGAGAGCCC
CAGGCGCGTTTACCCGGTTTCATTTTCAGTTGAGGCCAAAATCCCCGCGGGTTGGTCGGGGC .. GGGGCGGGGC. .
....TCGGGGG. .ACGGGG.CTGACC.GCGGGGCCGGGGLL. ... .. AGGGTCTCA.CATCATCCAGAGGATG. .
. . TATGGCTGCGACCTGGGGCCCGACGGGCGCCTCCTCCGCGGGCATGACCAGTCCGCCT . ACGACGGCAAGGAT
TACATCGCCCTGAACGAGGACCTGAGCTCCTGGACCGCGGCGGACACCGCGGCTCAGATCACCCAGCGC.AAGTG
GGA .GGCGGCCCGTGTGGCGG. . . .AGCAGCTGAGAGCCTACCTGGAGGGCCTGTGCGTGGAGTGGCTCCGCAGA
T.ACCTGGAGAA. .... CGGGAA .GGAGA. .CGCTGCAGCGCGCG. . GGTACCAGGGGCAGTGGGGAGCCTTCCC
CATCTCCTATA. .GGTCGCCGGGG.ATGGCCTCCCACGAGAAGAGGAGGAAAATGGGATCAGCGCTAGAATGTCG
CCCTCCCTTGAATGGAGAATGGCATGAGTTTTCCTGAGTTTCCTCTGAGGGC. . CCCCTCTTCTCTCTAGGACAA
TTAAGGGATGACG. . .TCTCTGAGGAAATGGAGGGGAAGACAGTCCCTAGAATACTGATCAGGGGTCCCCTTTGA
CCCCTGCAGCAGCCTTGGGAACCGTGACTTTTCCTCTCAGGCCTTGTTCTCTGCCTCACACTCAGTGTGTTTGGG
GCTCTGATTCCAGCACTTCTGAGTCACTTTACCTCCACTCAGATCAGGAGCAGAAGTCCCTGTTCCCCGCTCAGA
GACTCGAACTTTC. .. .CAATGAATAGGAGATTATCCCAGGTGCCTGCGTCCAGGCTGGTGTCTGGGTTCTGTGC
CCCTTCCCCACACCAGGTGTCCTGTCCATTCTCAGGCTGGTCACATGGGTGGTCCTAGGGTGTCCCATGAGAGAT
GCAAAGCGCCTGAATTTTCTGACTCTTCCCATCAGACCCCCC.AA . AGACACACGTGACCC . v v v v v v v v e e
...... ACCACCCCGTCTCTGACCATGAGGCCACCCTGAGGTGCTGGGCCCTGGGCTTCTACCCTGCGGAGATCA
CACTGACCTGGCAGCGGGATGGCGAGGACCAAACTCAGGACACTGAGCTTGTGGAGACCAGACCAGCAGGAGATA
GAACCTTCCAGAAGTGGGCAGCTGTGGTGGTGCCTTCTGGAGAAGAGCAGAGATACACATGCCATGTACAGCATG
AGGGGCTGCCGAAGCCCCTCACCCTGAGATGGGGTAAGGAGGGGGATGAGGGGTCATATCTCTTCTCAGGGAAAG
CAGGAGCCCTTCTGGAGCCCTTCAGCAGGGTCAGGGCCCCTCGTCTTCCCCTCCTTTCCCAGAGCCATCTTCCCA
GTCCACCATCCCCATCGTGGGCATTGTTGCTGGCCTGGCTGTCCTA. . .GCAGTT.GTGGTCATCGGAGCTGTGG
TCGCTACTGTGATGTGTAGGAGGAAGAGCTCAGGTAGGGAAGGGGTGAGGGGTGGGGTCTGGGTTTTCTTGTCCC
ACTGGGGGTTTCAAGCCCCAGGTAGAAGTGTTCCCTGCCTCATTACTGGGAAGCAGCATC . . v v vt hh . CACACA
GGGGCTAACGCAGCCTGGG.ACCCTGTGTGCCAGCACTTACTCTTTTGTGCAGCACATGTGACAATGAAGGACGG
ATGTATCACCTTGATGGTTGTGGTGTTGGGGTCCTGATTTCAGCATTCATGAGTCAGGGGAAGGTCCCTGCTAAG
GACAGACCTTAGGAGGGCAGTTGGTCCAGGACCCACACTTGCTTTCCTCGTGTTTCCTGATCCTGCCTTGGGTCT
GTAGTCATACTTCTGGAAATTCCTTTTGGGTCCAAGACGAGGAGGTTCCTCTAAGATCTCATGGCCCTGCTTCCT
CCCAGTCCCCTCACAGGACATTTTCTTCCCACAGGTGGAAAAGGAGGGAGCT . ACTCTCAGGCTGCGTGTAAGTG

GTGGGGGTGGGAGTGTGGAGGAGCTCACCCACCCCATAATTCC. v v v v v nw TCCTGTCCCACGTCTCCTGCGGG
CTCT.GACCAGGTCCTGTTTTTGTTCTACTCCAGCCAGCGACAGTGCCCAGGGCTCTGATGTGTCTCTCACAGCT
TGAAAAGGTGAGATTCTTGGGGTCTAGAGTGGGCGGGG. v v v v v v v v vt GGGGCGGGGAGGGGGCAGAGGGG. A

AAGGCCTGGGTAATGGAGATTCTTTGATTGGGATGTTTCGCGTGTGTCGTGGGCTGTTCAGAGTGTCATCACTTA
CCATGACTAACCAGAATTTGTTCATGACTGTTGTTTTCTGTAGCCTGAGACAGCTGTCTTGTGAGGGACTGAGAT
GCAGGATTTCTTCACTCCTCCCCTTTGTGACTTCAAGAGCCTCTGGCATCTCTTTCTGCAAAGGCACCTGAATGT
GTCTGCGTCCCTGTTAGCCTAATGTGAGGAGGTGGAGAGAC . AGCCCACCCTTGTGTCCACTGTGACCCCTGTTC
CCATGCTGACCTGTGTTTCCTCCCCAGTCATCTTTCTTGTTCCAGAGAGGTGGGGCTGGATGTCTCCATCTCTGT
CTCAACTTTATGTGCACTGAGCTGCAACTTCTTACTTCCCTACTGAAAATAAGAATCTGAATATACATTTGTTTT
CTCAAATATTTGCTATGAGAGGTTGATGGATTAATTAAATAAGTCAATTCCTGGAATGTGAGAGAGCAAATAAAG
ACCTGAGAACCTTCCAGAATCTGCATGTTCGCTGTGCTGAGTCTATTGCAGGTGGGGTGTGGAGAAGGCTGTGGG
GGGCCGAGTGTGGACAGGGCCTGTGCCCAGTTGTTGTTGAGCCCATCATGGGCTTTATGTGGTTAGTCCTCAGCT
GGGTCACCTTCACTGCCCCATTGTCCTTGTCCCTTCAGCGGAAACTTGTCCAGTGGGAGCTGTGACCACAGAGGC
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TEST UTAH

Sample ID: 4

Locus RefName

C C*04:01:01:11

Local ID:

Length Sequence

4542

TCACACATCGCCCAGGGTGGCCCCTGCACACGGGGGTCTCTGTGCATTCTGAGACAAATTTTCAGAGCCATTCAC
CTCYTGCYCTGCTTSTAGAGCTCCTTTTCTGYTCTGCTYTYCTGCCCTCTCTCCCTGCCCTGGTTCTRGTGATCT
TGGTGCTGAATCCAATCCCAACTCMKGAATCTGTAAAGCAGAGWCTAATTTARASTTACATTTGTCTGTGAAATT
GGACCCRTCATCAAGGACTGTYCTTTCCTGAAGRGAGAACCTGATTGTGYGCTGCAGTGTGCTGGGGCRGGGGGG
TGYGG

TTATTTTGCTGGATGTAGTTTAATATTACCTGAGGT. . ... AAGGTAAGGCAAAGAGTGGGAGGCAGGGAGTCCA
GTTCAGGGACGGGGATTCCAGGAG. . . AAGTGAAGGGGAAGGGGCTGGGCGCAGCCTGGGGGTCTCTCCCTGGTT
TCCACAGACAGATCCTTGGCCAGGACTCAGGCACACAGTGTGACAAAGATGCTTGGTGTAGGAGAAGAGGAATCA
GGACGAAGTCCCAGGTCCCGGGCGGGGCTCTCAGGGTCTCAGGCTCCAAGGGCCGTGTCTGCACTGGGGAGGCGL
CGCGTTGGGGATTCTCCACTCCC. .. ... CTGAGTTTCACTTCTTCTCCCAACCTGCGTCGGGTCCTTCTTCCTG
AATACTCATGACGCGTCCCCAATTCCCACTCCCATTGGGTGTCGGGTTCTAGAGAAGCCAATCAGCGTCTCCGCA
GTCCCGGTTCTAAAGTCCCCAGTCACCCACCCGGACTCAGATTCTCCCCAGACGCCGAGATGCGGGTCATGGCGC
CCCGAACCCTCATCCTGCTGCTCTCGGGAGCCCTGGCCCTGACCGAGACCTGGGCCGGTGAGTGCGGGGTTGGGA
GGGAAACGGCCTCTGGGGAGAG. . GAGCGAGGGGCCCGCCCGGCGAGGGCGCAGGACCCGGGGAGCCGCGCAGGG
AGGAGGGTCGGG . CGGGTCTCAGCCACTCCTCGTCCCCAGGCTCCC . ACTCCATGAGGTATTT . . CTCCACATCC
GTGTCCTGGCCCGGCCGCGGGGAGCCC.CGCTTCATCGCAGTGGGCTACG . v v v it et et e e e e e e eeaee s
...... TGGACGACAC.GC. .AGTTCGT .GCGGTTCGACA .GCGACGCCG.CGAGTCCA.AG.AGGGGAGCCGCG
GGAGCCGT....... GGGTGGAGCAGGAG . + v v v v v v v e e e GGGCC.GGA. ...GTATTGGGACCGGGAGAC
ACA.GAAGTACAAGCGCCAGGCACAGGCTGACCGAGTGAACCTGCGGAAACTGCGCGGCTACTACAACCAGAGCG
AGGACGGTGAGTGACCCCGGCCCGGGGCGCAGGTCACGACCCCTCCCCATCCCCCACGGACGGLCCCGGGTCGLCC
CGAGTCTCCCCGTCTGAGATCCACCCCGAGG . v v v v v v v ettt et e e eeeeeeeenn CTGCGGAACCCGCCCAGA
CCCTCGACCGGAGAGAGCCCCA.GTCACCTTTACCCGGTTTCATTTTCAGTTTAGGCCAAAATCCCCGCGGGTTG
GTCGGGAC. . . .TGGGGCGGGGCTCGGGGGACCGGGCTGACCACGGGGGCGGGGCCAGGGTCTCACACCCTCCAG
AGGATGTTT .GGCTGCGACCTGGGGCCG.GACGGG . CGCCTCCTCCGCGGGTATAACCAGTTCGCCTACGACGGC
AAGG.A.TTACATCGCCCTGAACGAGGATCTGCGCT . CCTGGACCGCCGCGGACACGGCGGCTCAGATCA. . . ..

ATCTCCCGGGATGGCCTCCCACGAGGAGGGGAGGAAAATGGGATCAGCGCTAGAATATCGCCCTCCCTTGAATGG
AGAATGGGATGAGTTTTCCTGAGTTTCCTC. . . TGAGGGCCCCCTCTGCTCTCTAGGACAATTAAGGGATGAAGT
CCTTGAGGAAATGGAGGGGAAGACAGTCCCTGGAATACTGATCAGGGGTCCCCTTTGACCACTTTGACCACTGCA
GCAGCTGTGGTCAGGCTGCTGACCTTTCTCTCAGGCCTTGTTCTCTGCCTGACGCTCAATGTGTTTGAA.GGTTT
GATTCCAGCTTTTCTGAGTCCTTCGGCCTCCACTCAGGTCAGGACCAGAAGTCGCTGTTCCTCCCTCAGAGACTA
GAACTTTCCAATGAATAGGAGATTATCCCAGGTGCCTGTGTCCAGGCTGGCGTCTGGGTTCTGTGCCCCCTTCCC
CACCCCAGGTGTCCTGTCCATTCTCAGGATGGTCACATGGGCGCTGTTGGAGTGTCGCAAGAGAGATACAAAGTG
TCTGAATTTTCTGACTCTTCCCATCAGAACACCCAAAGACACACGTGACCCACCATCCCGTCTCTGACCATGAGG
CCACCCTGAGGTGCTGGG.CCCTGGGCTTCTACCCTGCGG.AGATCACACTGACCTGGCAGTGGGATGGGGAGGA
CCAAACTCAGGACACCGAGCTTGTGGAGACCAGGCCAGCAGGAGATGGAACCTTCCAGAAGTGGGCAGCTGTGGT
GGTGCCTTCTGGAGAAGAGCAGAGATACACGTGCCATGTTCAGCACGAGGGGCTGCCGGAGCCCCTCACCCTGAG
ATGGAGTAAGGAGGGGGATGAGGGG . TGATGTGTCTTC . TCAGGGAAAGCAGAAGTCCT. . . GGAGCCCTTCAGC
CGGGTCAGGGCTGAGGCTTGGAGGTCAGGGCCCCTCACCTTCCCCTCCTTTCCCAGAGCC.GTCTTCCCAGCCCA
CCATCCCCATCGTGGGCATCGTTGCTGGCCTGGCTG . v v v v v e e v v e e e TCCTGGCTGTCCTAGCTGTCC
TAGGAGCTATGGTGGCTGTTGTGATGTGTAGGAGGAAGAGCTCAGGTAGGGAAGGGGTGAGGAGTGGGGTCTGGG
TTTTCTTGTTCCACTGGGAGTTTCAAGCCCCAGGTAGAAGTGTGCCCCACCTCGTTACTGGAAGCACCATCCACA
CATGGGCCATCCCAGCCTGGGACCCTGTGTGCCAGCACTTACT. ... .CTGTTGTGAAGCACATG. .ACAATGAAG
GACAGATGTATCACCTTGATGATTATGGTGTTGGGGTCCTTGATTCCAGCATTCATGAGTCAGGGGAAGGTCCCT
GCTAAGGACAGACCTTAGGAGGGCAGTTGCTTCAGAACCCACAGCTGCTTTCCCCGTGTTTCCTGATCCTGCCCT
GGGTCTGCAGTCATAGTTCTGGAAACTTCTCTTGGGTCCAAGACTAGGAGGTTCCCCTAAGATC . GCATGGCCCT
GCCTCCTCCCTGTCCCCTCACAGGGCATTTTCTTCCCACAGGTGGAAAAGGAGGGAGCTGCTCTCAGGCTGCGTG
TAAGTGATGGCGGTGGGCGTGTGGAGGAGCTCACCCACCCCATAATTCCTCTTGTCCCACATCTCCTGCGGGCTC
TGACCAGGTCTTTTTTTTT.GTTCTACCCCAGCCAGCAACAGTGCCCAGGGCTCTGATGAGTCTCTCATCGCTTG
TAAAGGTGAGATTCTGGGGAGCTGAAGTGGTCGGGGGTGGGGCAGAGGG . AAAAGGCCTAGGTAATGGGGATCCT
TTGATTGGGACGTTTCGAATGTGTGGTGAGCTGTTCAGAGTGTCATCACTTACCATGACTGACCTGAATTTGTTC
ATGACTATTGTGTTCTGTAGCCTGAGACAGCTGCCTGTGTGGGACTGAGATGCAGGATTTCTTCACACCTCTCCT
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TEST UTAH

Sample ID: 4

Locus RefName

C C*07:02:01:01

Local ID:

Length Sequence

4542

TTGTGACTTCAAGAGCCTCTGGCATCTCTTTCTGCAAAGGCATCTGAATGTGTCTGCGTTCCTGTTAGCATAATG
TGAGGAGGTGGAGAGAC . AGCCCACCCCCGTGTCCACCGTGACCCCTGTCCCCACACTGACCTGTGTTCCCTCCC
CGATCATCTTTCCTGTTCCAGAGAAGTGGG.CTGGATGTCTCCATCTCTGTCTCAACTTCATGGTGCGCTGAGCT
GCAACTTCTTACTTCCCTAATGAAGTTAAGAACCTGAATATAAATTTGTTTTCTCAAATATTTGCTATGAAGGGT
TGATGGATTAATTAAATAAGTCAATTCCTGGAAGTTGAGAGAGCAAATAAAGACCTGAGAACCTTCCAGAATCCG
CATGTTCGCTGTGCTGAGTCTGTTGCAGGTGGGGGTGGGGAAGGCTGTGAGGAGCCGAGTGTGGACGGGG.CCTG
TGCCTAGTTGCTGTTCAGTTCTTCATGGGCTTTATGTGGTCAGTCCTCAGCTGGGTCACCTTCACTGCTCCATTG
TCCTTGTCCCTTCAGTGGAAACTTGTCCAGCGGGAGCTGTGACCACAGAGGCTCACACATCGCCCAGGGCAGCCC
CTGCACACGGGAGTCCCTGTGCTTTCTGAGACAAATTTTCAGACCCATTCAGCTCCTGCCCTCCTTCTAGGGCTC
CTCTTCTGCTTTGGTCTCCTGCCCTCTCTCCCTTCCCTGATTCCAGTGATCTTCGTGCTGACTCCAATCCCAACT
CATGAATCTAAAGCAGAGCCTAATTTAGATTTATATTTGTTTGTAAAATTGGGTCCATAGTCTAGAATTGTTCCT
TCCTGAAGAGAGAAACCTGATCGTGTGCTGCAGCGTGCAGGG

TTATTTTGCTGGATGTAGTTTAATATTACCTGAGGTGAGGTAAGGTAAGGCAAAGGGTGGGAGGCAGGGAGTCCA
GTTCAGGGACGGGGATTCCAGGAGGAGAAGTGAAGGGGAAGGGGCTGGGCGCAGCCTTGGGGTCTCTCCCTGGTT
TCCACAGACAGATCCTTGTCCAGGACTCAGGCACACAGTGTGACAAAGATGCTTGGTGTAGGAGAAGAGGGATCA
GGACGAAGTCCCAGGTCCCGGGCGGGGCTCTCAGGGTCTCAGGCTCCAAGGGCCGTGTCTGCATTGGGGAGGCGC
CGCGTTGGGGATTCTCCACTCCC. .. ... CTGAGTTTCACTTCT. . .CCCAACCTGCGTCGGGTCCTTCTTCCTG
AATACTCATGACGCGTCCCCAATTCCCACTCCCATTGGGTGTCGGGTTCTAGAGAAGCCAATCAGCGTCTCCGCA
GTCCCGGTTCTAAAGTCCCCAGTCACCCACCCGGACTCACATTCTCCCCAGAGGCCGAGATGCGGGTCATGGCGC
CCCGAGCCCTCCTCCTGCTGCTCTCGGGAGGCCTGGCCCTGACCGAGACCTGGGCCTGTGAGTGCGGGGTTGGGA
GGGAAGCGGCCTCTGCGGAGAG. . GAGCGAGGGGCCCTCCCGGCGAGGGCGCAGGACCCGGGGAGCCGCGCAGGG
AGGTGGGTCGGG . CGGGTCTCAGCCCCTCCTCGCCCCCAGGCTCCC.ACTCCATGAGGTATTT . . CGACACCGCC
GTGTCCCGGCCCGGCCGCGGAGAGCCC.CGCTTCATCTCAGTGGGCTACG . v v v v i i i e e e e eeeeeeenn
...... TGGACGACAC.GC. .AGTTCGT .GCGGTTCGACA .GCGACGCCG.CGAGTCCG.AG.AGGGGAGCCGCG
GGCGCCGT....... GGGTGGAGCAGGAG . + v v e v v v e e e e GGGCC.GGA. .. .GTATTGGGACCGGGAGAC
ACA.GAAGTACAAGCGCCAGGCACAGGCTGACCGAGTGAGCCTGCGGAACCTGCGCGGCTACTACAACCAGAGCG
AGGACGGTGAGTGACCCCGGCCCGGGGCGCAGGTCACGACCCCTCCCCATCCCCCACGGACGGCCCGGGTCGLCC
AGAGTCTCCCCGTCTGAGATCCACCCCAAGGTGGAT . v v i it ettt e e CTGCGGAACCCGCCCAGA
CCCTCGACCGGAGAGAGCCCCA.GTCGCCTTTACCCGGTTTCATTTTCGGTTTAGGCCAAAATCCCCGCGGGTTG
GTCGGGGC. . ... GGGGCGGGGCTCGGGGGACTGGGCTGACCGCGGGGGCGGGGCCAGGGTCTCACACCCTCCAG
AGGATGTCT .GGCTGCGACCTGGGGCCC.GACGGG.CGCCTCCTCCGCGGGTATGACCAGTCCGCCTACGACGGC
AAGG.A.TTACATCGCCCTGAACGAGGACCTGCGCT . CCTGGACCGCCGCGGACACCGCGGCTCAGATCA. . . ..
................ CCCAGCGC.AAGTTGGAGGCG. . GCCCGTGCGGCGGAGCAGCTGAGAGCCTACCTGGAG

ATCTCCCGGGATGGCCTCCCACGAGGAGGGGAGGAAAATGGGATCAGCACTGGAATATCGCCCTCCCTTGAATGG
AGAATGGCATGAGTTTTCCTGAGTTTCCTC. . . TGAGGGCCCCCTCTGCTCTCTAGGACAATTAAGGGATGAAGT
CTCTGAGGAAATGGAGGGGAAGACAGTCCCTGGAATACTGATCAGGGGTCTCCTTTGACCACTTTGACCACTGCA
GCAGCTGTGGTCAGGCTGCTGACCTTTCTCTCAGGCCTTGTTCTCTGCCTCACACTCAATGTGTCTGAA.GGTTT
GATTCCAGCTTTTCTGAGTCCTGCAGCCTCCACTCAGGTCAGGACCAGAAGTCGCTGTTCCTCCCTCAGAGACTA
GAACTTTCCAATGAATAGGAGATTATCCCAGGTGCCTGTGTCCAGGCTGGCGTCTGGGTTCTGTGCCGCCTTCCC
CACCCCAGGTGTCCTGTCCATTCTCAGGATGGTCACATGGGCGCTGCTGGAGTGTCCCAAGAGAGATGCAAAGTG
TCTGAATTTTCTGACTCTTCCCGTCAGAACCCCCAAAGACACACGTGACCCACCACCCCCTCTCTGACCATGAGG
CCACCCTGAGGTGCTGGG.CCCTGGGCTTCTACCCTGCGG.AGATCACACTGACCTGGCAGCGGGATGGGGAGGA
CCAGACCCAGGACACCGAGCTTGTGGAGACCAGGCCAGCAGGAGATGGAACCTTCCAGAAGTGGGCAGCTGTGGT
GGTGCCTTCTGGACAAGAGCAGAGATACACGTGCCATATGCAGCACGAGGGGCTGCAAGAGCCCCTCACCCTGAG
CTGGGGTAAGGAGGGGAATGGGGGG. TCACATCTCTTA . TCAGAGAAAGCAGAAGTCCTTCTGGAGCCCTTCAGC
CGGGTCAGGGCTGAGGCTTGGGGGTCAGGGCCCCTCACCTTCTCCTCCTTTCCCAGAGCC.ATCTTCCCAGCCCA
CCATCCCCATCATGGGCATCGTTGCTGGCCTGGCTG . v v v v v e e e v e ee e TCCTGGTTGTCCTAGCTGTCC
TTGGAGCTGTGGTCACCGCTATGATGTGTAGGAGGAAGAGCTCAGGTAGGGAAGGGGTGAAGAGCGGGGTCTGGG
TTTTCTTGTCCCACTGGGAGTTTCAAGCCCCAGGTAGAAGTGTGCCCCGCCTTGTTACTGGAAGCACCATCCACA
CATGGGCCATCCCAGCCTGGGACCCTGTGTGCCAGCACTTACT. ... .CTTTTGTGAAGCACATGTGACAATGAAG
GACGGATGTATCACCTTGATGATTATGGTGTTGGGGTCCT . GATTCCAGCATTCATGAGTCAGGGGAAGGTCCCT
GCTAAGGACAGACCTTAGGAGGGCAGTTGGTCCAGAACCCACAACTGCTTTCCCCATGTTTCCTGATCCTGCCCT
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TEST UTAH

Sample ID: 4 Local ID:

Locus RefName Length Sequence

GGGTCTGCAGTCGTAGTTCTGGAAACTTCTCTTGGGTCCAAGACTAGGAGGTTCCCCTAAGATC . ACATGGCCCT
GCCTCCTCCCAGTCCCCTCATAGGGCATTTTCTTCCCACAGGTGGAAAAGGAGGGAGCTGCTCTCAGGCTGCGTG
TAAGTGATGGCGGCGGGCGTGTGGAGGAGCTCACCTACTCCATAATTCCTCTTGTCCCACATCTCCTGCGGGCTC
TGACCAGGTCTTTTTTTTT . GTTCTACCCCAGGCAGCAACAGTGCCCAGGGCTCTGATGAGTCTCTCATCACTTG
TAAAGGTGAGATTCTGGGGAGCTGAAGTGGTCGGGGGTGGGGCAGAGGG . AAAAGGCCTGGGTAATGGGGATTCT
TTGATTGGGACGTTTCGAGTGTGTGGTGGGCCGTTCAGAGTGTCATCGCTTACCATGACTGACCTGAATTTGTTC
ATGACTATTGTGTTCTGTAGCCTGAGACAGCTGCCTGTGTGGGACTGAGATGCAGGATTTCTTCACACCTCTCCT
TTGTGACTTCAAGAGCCTCTGGCATCTCTTTCTGCAAAGGCACCTGAATGTGTCTGCGTTCCTGTTAGCATAATG
TGAGGAGGTGGAGAGAC . AGCCCACCCCCGTGTCCACCGTGACCCCTGTCCCCACACTGACCTGTGTTCCCTCCC
CGATCATCTTTCCTGTTCCAGAGAGGTGGGGCTGGATGTCTCCATCTCTGTCTCAAATTCATGGTGCACTGAGCT
GCAACTTCTTACTTCCCTAATGAAGTTAAGAACCTGAATATAAATTTGTGTTCTCAAATATTTGCTATGAAGCGT
TGATGGATTAATTAAATAAGTCAATTCCTAGAAGT TGAGAGAGCAAATAAAGACCTGAGAACCTTCCAGAATTTG
CATGTTCGCTGTGCTGAGTCTGTTGCAGGTGGGGGTGGGGAAGGCTGTGAGGAGCCGAGTGTGGACGGGG . CCTG
TGCCTAGTTGCTGTTCAGTTCTTCATGGGCTTTATGTGGTCAGTCCTCAGCTGGGTCACCTTCACTGCTCCATTG
TCCTTGTCCCTTCAGTGGAAACTTGTCCAGCGGAAGCTGTGACCACAGAGGCTCACCCATCGCCCAGGGCAGCCC
CTGCACACGGGAGTCCCTGTGCTTTCTGAGACAAATTTTCAGACCCATTCAGCTCCTGCCCTCCTTCTAGGGCTC
CTCTTCTGCTTTGGTCTCCTGCCCTCTCTCCCTTCCCTGATTCCAGTGATCTTCGTGCTGACTCCAATCCCAACT
CATGAATCTAAAGCAGAGCCTAATTTAGATTTGTATTTGT TTGTAAAATTGGGTCCATAGTCTAGAATTGTTCCT
TCCTGAAGAGAGAAACCTGATCGTGTGCTGCAGTGTGCAGGG

DRBI  DRBI*11:01:02:01 18520 GCATCCACAGAATCACA. ..TTTTCCAGTATTGAAAGACCTGAAAGATCACGGTGCCTTCATTTCAA.CTGTGAG
ACATGATGTAATTTTCACAAATCTACAACAGTAAGATATAGTGCAACA . GGACCAGATTAA . GEGTCTCCTGGTTT
GCAACCATGTCCCCTCCATCTCCTTTACTCCTGAACACACTCAC. . .vv.w .. TCCTGCAAACAGTTCTCTTGTCA
AGTGGGAAATGAATGCTCTTACAAGGCTCAAACTTGTGAACACATCACTGACCAGCACAGAGCTAAAATAATTGG
GGCTAAAAATACCGCCCCAATTAAAGTGTTTTACATGCAACTGGTTCARACCTTTCAAGTACT. . . .AAAAACAA
TCCTGTAAAGAAGGAAATTCTGTTTCAGAA . GAGGACCTTCATACAGCATCTCTGACCAGCAACTGATGATGCTA
TTGAACTCAGATGCTGATTCGTTCTCCAACACTAGATTACCCAATCCAGGAGCAAGGAAATCAGTAACTTACTCC
CTATAACTTGGAATGTGGGTGGAG . GGGTTCATAGTTCTCCCTGAGTGAGACTTGCCTGCTGCTCTGGCCCCTGG
TCCTGTCCTGTTCTCCAGCATGGTGTGTCTGAGGCTCCCTGGAGGCTCCTGCATGGCAGTTCTGACAGTGACACT
GATGGTGCTGAGCTCCCCACTGGCTTTGGCTGGGGACACCAGACGTAAGTGCACATTGTGGGTGCTGAGCTACTA
TGGGGTGGGG . AAAATAGGGAGTTTTGTTAACATTGTGCCCAGGCCATGTACCTTAAGAAATTGTGACGTATTTT
TCAGAGATTGCCCATCTTTATCATATGGATCCCAAATAATTTCCCCACCACAARAGGAGCTTGGCTACTTGCCCA
CTCCATGAGACTTGTGTAAGGGGCCTCCATACAGGTCATTT. . . CTACTCAAATCTCCACCAATAAAACCTTTGC
ATCACATGTCCTCAGGGTCTTTAGAGGATTTAGAAATAAGGATGCTAAAA . TAAATTCCCCATACAGCACTTGCC
TTTATTATGTTGACTTATGTCAGACAAA . GGAGGTTTTTT . CTGAAAATTTTGTGGAAGTCAAGGGAATTTAAAG
GGTCTCTCCTAAACGATCCTGGGTTATGTCACCCACAGGACCTTTGGTGTTGGCCCCTCTTCCTCATATGTGAGG
ATGGACCCAGTGGCCTCCCCATTATCTACTTTCTTTTCTTTCTGAACTCCAATGTTTATAAAGCCTGTACCCCTG
TAGTGTATGTAGGTTGTCTGACAGAAGTTATACTTAGTGCTCTTTCTTTCTTGTGGGGAAAAATCCCTGGAACTG
AAGCTGAGATCTTTAGTACTTGGAGTCACCTTACAGATACAGAGCATTTATGAGGTATTCTTTGGTGCCT. . . ..
....................................... AAAGAACTTAAGGCATCCTCTGAAAA . CCTGGCCCA
GGTTAGTGTTTATTATGAATCTCTTTT . AACCTTTCTATACTTGTTTCTCCTACATCTCCTAAGTGCTCCAACTA
GACATGACAGAAGAGATTTAACTAACGTAGTATGAGT TATATAAAATTCTATTTTTGTAAGT CAAAAATAATCAA
ATATCAAAAATTTAATAATGTTCAAACTATATACTCTGTGTGGGGTTACCGAGACAATGTGGACATTGTTCACAT
CTCATAGGGCTGAAAGTCAATGGGCAAGTCCTGGGAACTCATTGTCTTACTGGGGTCTTGTCCTAAATTTCATAG
GTTCACCCATCATGCCCTCAACTTTCCTTAATTAGCCATGTCTGCTTACCTCTTCCTCCAGTTTCTCTCTTATTT
TTCCCCAGCTATGTTGTTATCATTTCCAGAAATCTCTAAAGCTTGCACAGATCCTTAGCACTATGAGATCCATTG
AAAGAGATAGTTTTTTT.CTTTTTGAGATAGGGCCTGGCTCTGTCACCCAGGCTGTAGCTCAGTGGTGCGATCGA
GGCTCACTGCAACCTCTGCCTCCCACGCTCAAGTGATCCTCCCTCCTCAGGCTCCAGAGTAGCTGGGAATACAGG
CAGGCAACCACGCCCAGCTAATTTTTGTAATTTTGGTAGAAATGAGATTTTGCCATGTTGCCCAGGCTGGTCTTA
AACTGCTGGACTCAAGCAATCCTCCTGCCTTGGCCTCCCAACATGCTAGGATTATAGATGTGAGCCACTGTGCCC
AGGCAAAAAGAGATGACTCTCAATAAAAAAAA . GTCCTTTTTCTTAAATCACTGTTTCTTTATCTGTGAATTCTT
CTTCCAACTAGAAGGAGGAGAAAGAAG. . . TTTGCCTGTATTTCTCACCAGGAGGAGAAGGGGTCTAGTGTGACA
TCAGAATGAAAGAGTGCTGGAGTTTGAGCCCCTTCTTGCTTTCCAAGATCCCCACAGTTATCACTTCCCATACCC
TGGTTTATTCATGTAAACCACACTTATTTTTCTTAGCAGCTACTGTGTACTCGGCTCCATTCTAGGTTCAGATCA
TTCTATTTGATTAAGACAGAGAGGGTCCCGACTCTCATGGAAGTTACACAACAATAGAGGAGACAGACACTAACC
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CAATAAGCATTTAACAAAGAATAAAATATTAGAGAGTCATAGTGCACTGAAGAAAAGACATCAGGTTTGTGAAGA
AGAGAGACATGGATTCACCTACTTTAGTTCATATGTTTAGGGAGCTCTACCTGAGAAAGTGACATTCAGCTGAGA
CAACAAAATAAGTAGACAGTCATG. .AAGATCTAATGGACGAAAGCTCCAGAGAGACCAAATGGGGGGAAAGCCC
TGGTGTGGGAAATTATGTGGAGAGAGAGAAAGACGGCTAGAGGGGCTGATGTATAGAAAGTAAGGAAATGGAGAG
GCAGAAGATGAGG.TAGGACACAGAGAGAAAGTCAGGAGCCTCATCATTATAGGCTCTGATGTCCACGGTAAAAA
A..TTTGAATTTT.ATTTT.ATTTATTTATTT .ATTT.ATTT.ATTT.AT.TTTATTTATTTATTTATTT.ATTT

TGATCTCAGCTCACTGCAAGCTCCACCTCCTGGGTTCATGCCATTCTCCTGCCTCAGCCTCCCTAGTAGCTGGGA
CTACAGGCACCTGCCACCACGCCTGGCTAATTTTTAGTATTTTTAGTAGTGAGGGCATTTTGTCATGTTAACCAG
GGTGGTCTCCATCTCCTGACCTCGTGATCCACCTGCCTCAGCCTCCCAAAGTGCTGA. v v vt vt e e i e e e

.................... GACTACAGGTGTGAGCCACCACGCCTGGCCTATTTTTTTTTTTTT. ... .GAGAC
GGAGTTTCGTTCTTGTTGCCCAGGCTGGAGTGCAATGGTGCAATCTCGGCTCACTGCAACCTTCGCCTCCCTGGT
TCAAGTGATTCTCCTGCCTCAGCTTCCCAAGTATCTGAGATT . ACAGGCACCCACCACCATACCTGGCTAATTTT
TATTTTTTT.GTA.TTTTTAGTAGACATGGGGTATCACCATGTTGACCATGCTGGTCTCGAA.CTCCTGACCTCA
GATAATCTGTCTGCCTTGGCCTCCCAAAGTGCTGGGATTACAGGCATGAGCCACCGCGGCCGGACTGAATTTTAT
TTAAATAGATACGAGAAGCTACTGTATGGTTACAAGGAGAGTCAATTTATATTCAATTTATTTTTATTTTATTTT
ATTTTTTTGGTGATGGGGTCTTGCTCTGTTGCCCAGGCTAGATTGTAGTGGCACAATCTCGGCTCACTGCAACCT
CTGCCTTCTGGGTTCAGGCGATTCTCCTGACTCAGCCTCCAGAGTAGCTGGGACCACAGGTACATGCCACCACAC
CTGGCTAAGTTTTT.GTATTTTTT .AGTAGAGACAGGATTTCACCATGTTAGCCAGGATGGTCTCGATCTCCTGA
TCTCGTGATCCACCCACCTTGGCCTCCCAAAGTGCAGGGATTACAGGCCTGAGCCACTGCGCCCGGCCTATATTC
AATTTTTAAAA.CTAATTCTAGCTACTCTGTGGGGATTGGAATGTTGGGGTTCACAAGTGGTCAGGAAGACTATT
TAGGAGCACAGCAGGGAATTCTCCAGCGAAAACAGGCTTGTGGCTTCATGGAGTGCATTAGTGATAAAGACGGTG
AAAAAGATAAAGTGGACAGACTTGGCATGTATTTTT .CCTTAGCTTGTTAATGAATTACTGTAAAGGGGGTAGAA
CAATCAAGCTTATTCCTAAGGATTTTGTTTTGACAAATAAGTGGGTGGTAGTGTTGTTTATTGAGATAGGAAAAA
CTATGGGAGGAAATTATTTGAAGTGGGTGGTTGGAAATAAAAGTTTTGTTTAAATTTGAGATGATTTATTGACAT
TTATGTGGAGCAATCAGAAGGTCAATGGCATTTAAGAGACTCATGGTGAGG. .. .. CTAGGGCTTCAAGTATTTA
TGTTGGCGGCATCAATACGTGTAGTGTGTTAAA . TTCCAGGGAGTGGAAGAGGATACATAGGGAGATGGATTGTG
TGGAGAAAAAAGAACAGGGCACAGGCCAGCAAAGGGGGCTGAGAAAGAGCCCAGGGATGTTGGAGAAAAATCAAG
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AGAACATGATGCATGTAAGTCAAGGAAAATAGATT . TTTTTCAAGGAGAAGGGAGAGGCCAATTGTGGTGAGTAC
CACTAAGCGGAGGGGGAAGTGAGAACGTGACAGAGAAGCAAGTGCTGGGTTTGGTGGAGTTGATATTTGCAGTCA
GTGGAGTATCCAGGGAGGAAACTGGATTGGACAATTTGAA . GAGCGAGTAGAAGTGAGGATGAGGTTAAGGTTGA
CTGTTTTGAGT . AGAGAGGTTCAGGGAAGGACTGCACTCTGGGTTCAGGGAGCCAGCTGGATCAAAAGGAAAAGG
.CTAAAGAGGCTGAAGAGAAGCAGGAGGACCTGTGAACCAGAGATGCTCAGTCATTATTAGCGAGGAAATACTAG
AAAGCCCCTGTGTGCAGTGATGACTACTCATGCAGAAGGTCACACAGCCAATATTTAACACAGCCAGTATTTCAC
ACAGCTAATATTTATTAGTGACATAGAATATACCAGTTATTACTCTAGGTCATGAGAATGGAGTGATAAATAAAA
TGAATCC.GGTCGCCATCAGTATATGCCATGTAACATTTTGCAGTGACTGTGTACCAGGCCTGTGAATTTCAGTA
TGCAATTTCAATAATGATCCTGCTGTATCTGTGGTGTTTAAAAA . . CATATACATCTCTGGAATCTAAAATTGAG
AGGTTATAAGTAAAACCCAGTATTACAAATTGAGTGCTGGAAATCAGATTGCAGTTTAAATCTGAGCATATAGAA
AGTCCCTTTCTTCTATGTCAGCAGATGCCTTTTGTGTGAGGTTTAGCTGGACTGCATTATTAGACATAAACCAGT
GTTTCTGCCCTATGTTTT .CAGAATGACAATTCTTTATGAAACTCATAGAAGAACAGAAGACAACTGCAAAATCA
TGATGAAGATAGTAATTGCTTTAGAATTAAGGAATACAAAAAA . TAATGTGAGCTGTAGTTATAGGGATCATAAA
AGTTT.AAATGGGAATGTATTTGAGT....... ATGTGATCAGTGCTAAGAAGAGTCATCATTTAA.TTTTACAC
TTAACAGTAATCTCGTGAGGATTACGCTATTATTAAATGCATTTGATAGATTACAAAAAGGCTTATGGTTGGTAA
AAATTGACCCAAGTAGAAGAGATCATGTTTTT .ATTCAGGTTTTCTGATTCTAGAGTTTGAGAGTTTGTCCATCA
TTAGTGAGTAGTGACTATATTGTGTCTGAATTATTGACAGAATTTCTGATATTCATATGT . ACCAGGTTGTTTCT
TAGAGTGGGGATAGAGATGCAAGGGCTGCTAGTT . CCGATGTATTGGGGAAACTTTCATTCATTTTGCATTTATC
ATTTTAAA.GTTCTGTATGTCTATAATGGTCATG TG T . v i i ittt et i i iiei e

............................................ TGAAGAACACAAGGAAGTATTAAATCACTCC
TTCTTCTAAGGTTT.......... GACTAGCAA .GTTGGGCTAGAGTTACCAAATAAAATACATGTTCCTAGTGA
AATCTGAATTTCAGATACAAAACCATAATTTATTGAAAATCCAAATTTAACTGGGCATCCTCTGGTTTTATTTGC
CACATCTGTCAACCCTAAGTGCGACACATGGACATGGATTACAGTGCTAACCATGCAAGCCACGGTGACAG. . . .
. .CAACTTCACACATGTTTATTTTT .AACTTT. .CTCTGTAA.GAAAGTGCTTAGATAATTTAGGGATAAAAAGA
TAGACATTGCTTGATCCAGGGTGCACACCTCTCTGCCACCATTTCTAAAGGGCAAAGGGAGATTTCTGCAGGTCT
TGCTCACAGTCT ... ... vvv.. GGGGAGCTGCTCATTTTT .GTAAAGTGTCTGTATGAGAATGTCATTTTCTT
GGTTTCCTCCTTTCCGAGGGGACTTGACTACAAAACCAAGAGTTCTGCCTCTGGCCAAGGCTGGTAATTTGATGC
CTGCTAGTATTGTTGGGAGTGGGAGACTGAAAGAAATGAGTTAGTTGGGGCATTTAACGGGAA . . TAAAATAGCT
GTGGTTGTGACTCATTACTACAGATAATTAGTGGACCAGTGGCAGAGAAATTAAGAAAAAA .GATGATGTGAATG
AT .AAATGATATGATTA.GTGACTGCTTGGTAAGGCAAGGAAATCATTAAATCTTGGTTCTCATCAAGTTCATTT
TCTGGAAAGATAGCACTGTATTGGGAGCAGAATTCTACAAAACCTTCTTTTTACATAGGACCAAGATTTT .CAAC
AAATATTTTTCAATGCAATTCTCAGCTGCTCCATAACTAATAGT .AGCTTGTTCAACACAGATTTTTTCAGATGA
TTCACACCTGTGGTACTTACCCAGGGATGGTTCACCACCCCTCCC.TTCCCTCTCATCATCGTTGGGGAACGGTG
ACAATGTTTGGAACAATTTTTGGTTGTCACAAACAGGGGTTTCTTCTGATATTCAATGAGTAGAAGCCAGGGACA
CTGCTAGAGAACCCACAATGTTCAGAACAGCCTCTGCCATCAACAAGGAATTGTCT . GGTCCAAAATGTCAATAG
TGCTGAGGCTAAGAGCACTGGTTCACACTGTGCTCTTTCTGAAAATTCTAGACTCACATCTGTTATACACT. .CA
ClA A A G T T LA G T T T s v v v vt et ettt et ettt ettt ettt eeeeeeeeeeeeeeeeeeeeeeeeeeeeenns

................................... TTATTTTTGCTTGTTTCATTATAAACAATTAGACAGTTGT
ATAAATTCAACCACTTTCTTGTTGAATCCATTTAGTCAATGCAAGCTCAATATTTTCATATTTATTTTTTGCCTT
ATGCAATATTTTTCAACATTTTCATGAGTTGTCGGTCATCACTATCTCTATTAACTTTCAACAACTTGCCCTTGT
AAGTCACAAATAGTGCTGCTGCTGAAATTATTTCTCACTAACATGCCTCAGATTTCTGTAGTGATTCTACATTTG
ATATTATTCACAATGTAAAATGCTTCTATTTATTCATTTCGCTTTTACCCA.AGGATTATTTTT . AAGTTATTTT

TGTCATTTTCACACTTCAAACA. ...TAAAGACAAAAACATCAAAAA. .. ... TATAGTGTTTTACATATGTGCA
TATTTTCACACATATATGTATGTATATTTATATGTATTGAAACTACAGAAGCACATGTCACCAATAAGAGCTCTG
AGACACCTTCGACCACTTACCCTTATCAGATGAGTTGTG. v v v v v e e e GAAACAAGTTTTTTT.AACTG

AATTTCTGAGCTTTGTGGATTT . AGAAATGCAAAGGAAGGTTTGTGGACATTCACAGGGATCATGATTTTATTCT
CCTTAAAACTCTTCTGTACTTTCCAATTGTCCTTAGTATAAATCCAAAATCCTAACACCACCCAAGAGGCTTTTC
AATACCTGGCT .CCTGTGATTTCTCCTGTCTAATCTTTTACCCTCCTTCCCCTCAGCCTCTCTGCTTTAGTGAAC
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TEST UTAH

Sample ID: 4 Local ID:

Locus RefName Length Sequence

TTTCTCCTAGTTTTTTGAAGAAGTTCATCAATTCAAGCTTTT . GTACATGGGATTTCCTAAACCTGAAATGTGCC
TCCCGTTTT.GTCCAAACAGACAC. . GGGCTCCACTCTGCCCCCTGGCTCACACCTGCTTAACCTGTCAAGTCAC
ATCTG.AACCGTCACTATTAAGAGGGTCCTTCT .CTGGCACCCTAATGTAATTGAGATCATCCTATTATTCTCTG
TTCTAGAACTCCACACTTCCGACATTTCTCATTCCTGTCTAAGCTCTTGTGTGTTTGGTGTTGGGCCATCACTTT
CACTGCTCTTTAAGCTCCCCCAGCGGAGTGGAGAGGTCTGTTTTCCCTCGTTTGGATTCCTAGAGGCAGCGCAGA
CCAGGCACAAGGTCAGCACTAAGGAAGGGTTCACAGGATGAACGCGGTGGGTGCTGTTTAAGGAACCGGTAAA.C
GT.......... GTGGGATGAGAGAAGGAGCAGAG. . TGTCTTTGGGGTGGAGGCTCCCAGGAGGAGGCGGCGCG
GGCTGCGGTGCGGGGCGGATCCTCCTCCAGCTCCTGCTTGGAGGTCTCCAGAACAGGCTGGAGGTAGGGAGGGGG
GTCCCAAAAGCCTGGGGATCAGACGTGGTTTTCCCGCCTGGTCCCCCAGGCCCCC. TTTCGCCTCAGGAAGACAG
AGGAGGAGCCCCTGGGCTGCAGGTGGTGGGCGTTGCGGCGGGGGCCGGTTAAGGTTCCCAGTGCCCGCACCCGGC
CCAGGGAGCCCCGGATGGCGGCGTCACTGTCAGTGTCTTCTCAGGAGGCCGCCTGTGTGACTGGATCGTT .CGTG
TCCCCACAGCACGTTTCTTGGAGTACTCTACGTCTGAGTGTCA.TTTCTTCAATGGGACGGAGCGGG. TGCGGT .
. .TCCTGGACA.GA.TACTTCTATAACCAAGAGGAGTACGTGCGCTTCGACAGCGACGTGGGGGAGTTCCGGGCG
GTGACGGAGCTGGGGCGGCCTGATGA. .GGAGTACT. .. .GGAACAGCCAGAAGGAC.TTCCTGGAA. .GACAGG
CGGG. .CCGCGGTGGACACC.TACTGCAGACACAACTACGGGGTTGGTGAGAGCTTCACGGTGCAGCGGCGAGGT
GAGCGCGGCGCGGGGCGGGGCCTGAGTCCCTGTGAGCTGGGAATCTGAGTGTGTGTGTGTGTGTGTGTGTGTGTG
TGT.GTGTGTGTGTGTGTGTGTGTGTGTGTG. v v v v v v e e v e e et AGAGAGAGAGAGACAGAGAGACAGAGAG
AGAGAGAGCGCCATCTGTGAGCATTTAGAATCCTCTCTATCCTGAGCAAGGAGTTCTGAGGGCACAGGTGTGTGT
GTAGAGTGTGGATTTGTCTGTGTCTGTGAGGCTGTTGTGGGAGGGGAGGCAGGAGGGGG.CTGCTTCTTATTCTT
GGAGGACTCTGTGGGGAGGTGACAAGGGAGGTGGGTGCGGGCGGCTGGAGAGAGAGGTGACCTTGATTGTCTCGG
GTCCTTAGAGATGCAGGGAAGGGAAATGTAAGGGGTGTGTGGTTGGGGTGAAGGTTTAGGGGAGGAGAGCTGAGG
GGTAAGGAAGGTTTGGGATAATGTGAGGAGGCCAGTTCCAGACTGTCCCTGGCACACACCCTTCATGTAATCTCT
GAAATAAAAGTGTGTGCTGTTTGTTTGTAAAAGCATTAGATTAATTTCTAGGGGAATTGAGGAGACCTCTGAGGC
ATCTCTGAAGCTTCTTTA. .. .. GGTCTAAATTTCTTGCTAGTTTTTTGTTTTTT. . .ATTGTGTATATTTTTAC
ATAGTAGAAATGACTGTGAAACTAACTTTTTGAATTAAAGTTTTAA. .CACAGTTACTATTTTATTATAATGCTA
ATAGTTTTCTAGTAGTTACATATTATTCTTTTATATATAATAGTTGTGAC. « v v ittt i i it e i i e e e ns

................................................... ACAACTTACCTCACTTTCCCCTTT
GTTGACCTTTATTATGACATTCACCAAAATTTGAAAATGTATGTTTCTGGTTAATTTTTAATTTATATTTTTTTC
ATTTATAATTCTTTTGAATTATTTT .GACCTATTTATTGGCCAGTTTTAATAACTGCTGT. .. .. AAGAATTCCC
TATTGTATTTGGTAGGGAATGGACAATGATCTACTGCCTAATATCTCGAGGGCTTAGTATTTTTCTCAGTGACTT
TGTGGGTTCTTTGTACTGTGAGATTATTAACACTTTATTGATATTTGATTCAGCATTTGCTCCAGTTTGTGGTTT
GTATGTTGATTTTGAAAATTCTTTTCCATGTTAAGAATTTGAACA . TTTTTATATAATAAAATATGTTGCAAAAT
TTTTATTAATGATTTACAATCCATCTTAAATCTGCCATTTTGTGGTATTGTTGTCTCCAGGTTTCTCCTTACTTC
TAAAAAARAA. .. .TTGCATTTATTGAGAGTCTGCTAGTG. . TTAGGGATTTT .CCTGGGCATAAGCACCCCAAGT
GACGAGTCCCAGACACTGCCTTAATCCAAATGTGATTCTGGAAAGAAAAATCATTTTACAATGATAGGCCTAATA
ATAATTAAGCTTGTGTTGCATGGGAGATGCATTGATCAGCTAAATGTAAATATAAGAACTTTCAAAACTAAAATG
ACGTTCCTTAATCCTTCTCTCTGCTTTATGACTCATGCTTTTCTGGGAAAGTAAAAA . TTTGGAGAATCATTTCT
GTCTGTCCCACCTTCCCAGGGGCAGAACCATTTCTGTGGTGTTCTAAGGTGTGAGTGCATGGCGGTAGTATTCCT
AAAAA.TTCATATTCGGTTTCGTCATGTACCCAACTCTGTCCCGTTATCTATCAACATTGTTTTAAATCATATAT
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TEST UTAH

Sample ID: 4 Local ID:

Locus RefName Length Sequence

TTCTGTCAAGGTGTACAAGGATGATAAATAGGTGCCAAGTGGAGCACCCAAGTGTGATGAGCCCCCTCACAGTGG
AATGGAGTGTGAAGCTTTATGACCTCATAAATTGAAGGTTATCTTCAGTCATTGTTTTATATATTTTACATGCAT
TAATCCTCATATAATCCCAAGAGGTAAATTAGTATAATTATCCTTCATTATAGGTGACAAAGTTGAGACACAGAA
GAATCGAA...CTCTT ... iiiiiiieen AAGGCAGACCTTGGATTTGAACCAGGCAACCTGGCTCAGATA
TCAGTTTTAATTACTACACTCTGTACTTTCAAAGATTTGTAAACACTTTGACAATGCATGACAATTTCAAGCTAT
GAAGAAACAAACACAATTTTTCACAATATCTCTCAAATCTAATAGGTCCTCACTATCAAGATTAAGTTCCAGGCT
GATGACACTGTAAGGCCACATGGCCAGCTGTGCTGGAGGCCTGGTCAAGGTCAGAGCCTGGGTTTGCAGAGAAGC
AGACAAACAGCCAAACAAGGAGACTTACTCTGTCTTCATGACTCATTCCCTCTACCTTTTTT. .CTCCTAGTCCA
TCCTAAGGTGACTGTGTATCCTTCAAAGACCCAGCCCCTGCAGCACCACAACCTCCTGGTCTGTTCTGTGAGTGG
TTTCTATCCAGGCAGCATTGAAGTCAGGTGGTTCCGGAATGGCCAGGAAGAGAAGACTGGGGTGGTGTCCACAGG
CCTGATCCACAATGGAGACTGGACCTTCCAGACCCTGGTGATGCTGGAAACAGTTCCTCGGAGTGGAGAGGTTTA
CACCTGCC . v it i i ittt it i e e eeee AAGTGGAGCACCCAAGCGTGACAAGCCCTCTCACAGTGGAATGG
AGTGAGCAGCTTTCTGACTTCATAAATTTCTCACCCACCAAGAAGGGGACTGTGCTCATCCC. TGAGTGTCAGGT
TTCTCCTCTCCGACATCCTATTTTCATTTGCTCCATGTTCTCATCTCCATCAGCACAGGTCACTGGGGG. TAGCC
CTGTAGGTGTTTCTAGAAACACCTGTACCTCCTGGAGAAGCAGTCTCGCCTGCCAGGCAGGAGAGGCTGTCCCTC
TTTTGAACCTCCCCATGATGTCACAGGTCAGGGTCACCCACCCTCCCCGGGCTCCAGGCACTGCCTCTGGGTCTG
AGACTGAGTTTCTGGTGCTGTTGATCTGAGTTATTTGTTGTGATCTGGGAAGAGGAGAAGTGTAGGGGCCTTCCT
GACATGAGGGGAGTCCAATCTCAGCTCTGCCTTTTATTAGCTCTGTCACTCTAGACAAACTACTTAGCCTCATTG
AGTCTCAGGCTTTCTGTGGATCAGATGTTGAACTCTTGCCTTACATCAAGGCTGTAATATTTGAATGAGTTTGAT
GTCTGAACCTTGTAACTGTTCAGTGTGATTTGAAATCCTTTTTTTC. TCCAGAAATGGCTAGTTATTTTAGTTCT
TGTGGGGCAGACTTCTTCCCCATTTTCAAAGCTCTGAATCTTAGAGTCTCAATTAAAGAGGTTCAATTTGGAATA
AA...CACTAAACCTGGCTTCCTCTCTCAGGAGCACGGTCTGAATCTGCACAGAGCAAGATGCTGAGTGGAGTCG
GGGGCTTTGTGCTGGGCCTGCTCTTCCTTGGGGCCGGGCTGTTCATCTACTTCAGGAATCAGAAAGGTGAGGAGC
CTTTGGTAGCTGGCTCTCTCCATAGGCTTTTCTGGAGGAGGAACTATGGCTTTGCTGAG. . GTTAGTTCTCAGTA
TATGAGTGGCCCTGAATAAAGCCTTTCTTTCCCCAAACGGC. TCTAATGTCCTGCTAATCCAGAAATCATCAGTG
CATGGTTACTATGTGAAAGCATAATAGCTTGTGGCCTGCAGAGACAAGAGGAAGGTTAACAAGTAGGGGTCCTTT
GGTTTGAGATCTTGGAGCAGATTAAGGAAGAGCCACTAAGACTAATGGAATTACACTGGATCCTGTGACAGACAC
TTCACCCTTCATGGGTCACATGGTCTGTTTCTGCTCCTCTCTGCCC. v v v v v vt TGGCTGGTGTGGGTTGTAG
TGACAGAGAACTCTCCGGTGGGAGATCTGGGGCTGGGACATTGTGTTGGAAGACAGATTTGCTTCCATAAATTTT
AAGTGTATATATTTTCCTCTTTTTCCCAGGACACTCTGGACTTCAGCCAAGAGGTAATACCTTTTAATCCTCTTT
TAGAAACAGATACGGTTTCCCTAGTGAGAGGTGAAGCCAGCTGGACTTCTGGGTCGGGTAGGGACTTGCAGAACT
O O O

..................................... GCAGGACATGGGCGGGGACAAATAAGGGAATACAAGCT
GGCCACCCCAGCCAGCAGCAGCAACCCGCTCAGGTCGCCTTCCATGCTGTGGAAGCTTTGTTCTTTTGCTCTTCA
CAATAAATCTTGCTGTTGCTCACTCTTCGGGTCTGTGCCACCTTTAAGAGCTGTAACACTCACTGTGAAGATTCG
CGGCTTCATTCTTGAAGTCAGCGAAACCACGAACCCACCGGAAGGAACAAACTCTGGACACACTAGAATTGATGG
TAGAGGTGATAAGGCATGAGACAGAAATAATAGGAAAGACTTTGGATCCAARATTTCTGATCAGGCAATTTACACC
AAAACTCCTCCTCTCCACTTAGAAAAGGCCTGTGCTCTGTGGGACTATTGGCTCTGGG . AGACTCAGGAACTTGT
TTTTCTTCTTCCTGCAGTGCTCTCATCTGAGTCCCTGAAAGAGAGGAAAAGAAACTGTTAGTAGAGTCAGGTT . G
AAAACAACACTCTCCTCTGTCTTTTGCAGGATTCCTGAGCTGAAGTGCAGATGAC . ACATTCAAAGAAGAACTTT
CTGCCCCAGCTTTGCAGGATGAAAAGCTTTCCCTCCTGGCTGTTATTCTTCCACAAGAGAGGGCTTTCTCAGGAC
CTGGTTGCTACTGGTTCAGCAACT . . GCAGAAAATGTCCTCCCTTGTGGCTTCCTCAGCTCCTGTTCTTGGCCTG
AAG.CCCACAGCTTTGATGGCAGCGCCTCATCTTC . AACTTTTGTGCTCCCCTTTGCCTAAACCCTATGGCCTCC
TGTGCATCTGTACTCACCCTGTACCACAAACACATTACATTATTAAATGTTTCTCAAAGATGGAGTTAAA

DRBI  DRBI*15:03:01:03 18520 GCATCCACAGAATCACA...TTTTCTAGTGTTGAAAGACCTGAAAGATCATGGTGCCTTCATTTCAA.CTGTGAG
ACATGACGTAATTTTCCCAAATCTACAACATTAAGATATGGTGCAATAAGGACCAGATTAAAGGTCTCCTGATTT
GCGGCCATGTTCCCTCCATCTCCTTTACTCCTAAACACACTCACAC . . TCACTCCTGCAAATAGTTGTCTTGTCA
AGTGGGAAATGAATGCTCTTACAAGGCTCAAACTTGTGAACACATCACTGACCAGCACAGAGCT . v v v v v vt
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Sample ID: 4 Local ID:
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GGCTA.CAATAGCTCCCCAATTAAGGTGTTTTACATGCAACTGGTTCAAACCTTCCAAGTGCTAAATTAAAACAA
TCCTTTAAAGAAGGAAATTCTGTTTCAGAA . GAGGACCTTCATACAGCATCTCTGACCAGCAACTGATGATGCTA
TTGAACTCAGATGCTGATTGGTTCTCCAACACGAGATTACCCAACCCAGGAGCAAGGAAATCAGTAACTTCCTCC
CTATAACTTGGAATGTGGGTGGAG.GGGTTCATAGTTCTCCCTGAGTGAGACTTGCCTGCTTCTCTGGCCCCTGG
TCCTGTCCTGTTCTCCAGCATGGTGTGTCTGAAGCTCCCTGGAGGCTCCTGCATGACAGCGCTGACAGTGACACT
GATGGTGCTGAGCTCCCCACTGGCTTTGTCTGGGGACACCCGACGTAAGTGCACATTGCGGGTGCTGAGCTACTA
TGGGGTGGGG.AAAATAGGGAGTTTTGTTAACATTGTGCCCAGGCCATGTCCCTTAAGAAATTGTGACGTTTTCT
TCAGAGATTGCCCATCTTTATCAT . TGGATCCCAAATTATTT. . CCTCCATAAAAGGAGCTTGGGTACTTGCCCT
CTTCATGAGACTTGTGTAAGGGGCCTTTGCACAAATCATTT. . .CTTTTCAAATCTCCACCAATAAAACCTTTGC
ATCACATGTCCTCAGGGTCTTTAGAGGATTTAGAAATAAGGATTCTAAAA . TAAATTCCCCATACAGCACTTCCC
TTTATTATGTTGACTTATGTCAGACAAAAGGAGGTTCTTA.CTGAAAATTTTGTGGGAGTCAAGGGAATTCAAAG
GGTCTCTCCTAGACGATCCAGTGTTAGGTTCCCCACAGGACCTTTGGTGTTGGCC.ATAGTCCTCATATGTGAGG
ATGGACCCAGTGGCCTCCCCATTATCTCCTTTCTTTTCTTGCTGAACTCCAATGTTTATAAGGCCTGTATCCCTG
TAGTGTATGTAGGTTCTCTGACAGAAGTTATACTTAGTGCTCTTCCTTTCTTGTGGGGAAAAGTCCCTGGAACTG
AAGCTGAGATTGTTAATACTTGGAGTCACCTTACAGATACAGAGCATTTATGAGGTATTCTTTGGTGCCT. .. ..
....................................... AAAGAACTTAAGGCATCCTCTGAAAAA.CTAGCCCA
GGTTCGTGTTCATTATGAATCTTTTTT . AACCTTTCTGTACTTGTTTCTCTTGCATCTCCTATGTGCTCTAACTA
GACATGACAGAAGAGATTTAACTAA. .. .TGTATAAATTATATGAAATTCTATTTTT . TAAGTCAAAAATAATCAA
CTATCAGAAATTTAATAATGTTCAAACTATATACTCTGTGTGGGGTTACCGAGATGATGTGAACATTGTTCACGT
CTCATAGGGCTGAAAGTCAATGGGCAAGTCTTGGGAACTCATTGTCTTACTGGGGTCTTGTCCTAAATTTCCTAG
GTTCACCCATCATGCCCTCAGCTTTCCTTAACTAGCCATGTCTGCTTACCTCTTCCTCCAGTTTCT. .. .. ATTT
TTCCCCAGCTATGTTGTCATCATTTCCAGAAATCTCTAAAGCTTGCACAGAACCTTAGCACTATGAGATTCATTG
AAAGAGACTTTTTTTCT .CTTTTTGAGGTAGGGCCTGGCTCTGTCACCCAGTCTATAGCTCAGTGGTGTGATCGA
GGCTCACTGCAACCTCTGCCACTTATGCTCAAGTGATCCTCCCTCCTCAGGCTCCAGAGTAGCTGGGAATACAGG
CAGGCAACCACGCCCAGCTAATTTTTGTAATTTTGGTAGACATGAGATTTTGCCATGTTGCCCAGGCTGGTCTTG
AACTGCTGGACTCAAGCAATCCTCCTGCCTTGGCCTCCCAACATGCTAGGATTATAGATGTGAGACACTGTGCCC
AGGCAAAA.GAGATGACTCTTAATAAAAAAA.TTTCCTTTTTCTTAAATCACTGTTTCTTTATCTGTGAATTCTT
CTTCCAACTAGAAGGAGGAGAAAAAAGAAGTTTGCCTGTATTTATCACTGGGAGGAGAAGGGGTCTAGTGTGACA
TTAAAATGAAAGAGTGCTGGAGCTTGAGCCCCTTCTTGCTTTCCAGGATCCCTACAGTGATCAGTTCCCATACCC
TGGTTTATTCATGTAAACCACACTTATTTTTCTCAGCAGCTACTCTTTACTGGGCTCCATTCTAGGTTCAAATCA
TTCTATTTGATTAAGTTAGAGAGCGTCCCTACTCTCATGGAAGTTACACAAGAGTAGAGGAGACAGACACTAACC
CAATAAGCATTTAACAAAGAAGATAATGTTAGAGAGTCATAGTGCACTGAAGAAAAGACATCAGGTTTGTGAAAA
AGAGAGACATGGATTCACCTACTTTAGTTCATATG. TTAGGGAGCTCCACCTGAGAAAGTGACATTCAGCTGAGA
CAACAAAATAAGTAGACAGTCGTG. . AAGATCTAAGGGATGAAAGTTCCAGGGAGACCGAATCGGGGGAAAGCCC
TGATGTGTTAAATTATGTGGAGGGAGAGAAAGAAAGCTAGAGGGGCTGATGTATAGAAAGCAAGGAAATGGAGAG
GCAGAAGATGAGGGTAGGACACAGAGAGGAATTCAGGAGCCTCATCATTATAGGCTCTGATGTCCACAGTAAAAA
AAAAT TAAAT T T T . AT T . . L AT T T AT T A . . ittt ettt et ettt ettt
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...................................................... TTTGTTTGTTTATTTTATTTT
ATTTT....GTGATGGAGTCTCTCTCTGTTGCCCAGGCTAGATTGCTGTGGCACAATCTCGGCTCACTGCAACCT
CCGCCTCCTGGGTTCAAGCGATTCTCCTGCCTCAGCCTCCCGATTAGCTGGGGCCACAGGCGCATGCCACCACAC
CTGGCTAATTTTTT.GTATTTTT. .AGTAGGGATAGGGTTTCACCGTGTTAGCCAGGATGGTCTCGATCTCCTGA
CCTCGTGATCCGCCCGCCTTGGCCTCCCAAAGTGCTGGGATTACAGGCGTGAGCCACTGCGCCCGGCCTATATTC
AATGTTTAAAA.CTAATTCTAGCTACTCTGTGGGGATTGGATTGTTGGGGTTCACTAGTGGTTAGGAAGACTATT
TAGGAGCACAGCAGGGAATTCTTCAGGGAAAACAGGTTTGTGGCTTCATGGAGTGCATTAGTGATAAAGATGGTG
AAAAAGATAAAGTGGACAGACTTGGCATGTATTTTT .GCTTAGCTTGTTAATGAATTACTGTAAAGGGGGTAGAA
CAATCAAGCTTATTCCTAAGGATTTTCTTTTGACAAATAAATGGGTGGTAGTGTTGTTTATTGAGATAGGAAAAA
CTATGGGAGGAAATGATTTGAAGTGGGTGGTTTGAAATAAAAGTTTTGTTTAAATATGAGATGATTGATTGACAT
TTATGTGGAGAAATCCGAAGGTCAATGGCATTTAAGAGACTCATGGTGAGG. . ... CCAGGGCTTCAGGTATTTA
TGTTGGCAGCAGCAATACGTGTAGTGTGTTAAA . TTCCAGGGCGTGGAAGAGGATACATAGGGAGATGGATTGTG
TGAAGAAAAAAGAACAGGGCACAGGCCAGCAAAGGGGGCTGAGAAAGAGCCCAAGGATGCTGGAGAAAAACCAAG
AGAACATCATGTGTGTAAGTCCAGGAAAATAGATT . ATTTTCAAGGAGAAGGGAGAGGCCAATTGTGGTGAGTAC
CACTAAGAGGAGGGGCAAGTGAGAATATGATAGAGAAGCAAGTGCTGGGTTTGGTGGAGTCGATATTTGCAGTCA
ATGGAGCATCCAGGTAGGAAACTGGATTGGACCATTTGAA . GAGTGAGTAAAAGTGAGGACGAGGTTAAGGTTGA
CTGTTTTGAGT . AGAGAGCTTCAGGGAAGGATTGTTCTCTGGGTTCAGGGAGCCAGCTGAACCTAAAGGAAAAGG
.CTAAAGAAGCTGAAGAGAAGGAGGAGGACCTGTGAACCAGAGATGCTCAGTCATTATTAGCGAGGAAATAC. GG
AGAGCCCCTGTGTGCAGTGGTGACTACTCATGCAAAATGTCACACAGCCAATATTTAACACAGCCAGTATTTCAC
ACAGCCAATATTTATTAGTGACATAGCATATACCAGTTATTACTCTAGGTCATGAGAATGGAGTGATAAATAAAA
TGAATCC.AGTCGCCATCACTATATGCCATGTAACATTTTGCAATGACTGTGTATCAGGCCTATGAATTTCAGTA
TTCAATTTCAATAATGATCCTGTTGTATCTGTGGTATTTAAAAA . . CATATACATCTCTGGAATCTAAAATTGAG
AGGTTATAAGTAACACCCAGTATTACAAATTTAGTGCTGGAAATCAGATTGCAGTTTAAATCTGAGCATATAGAA
AGTCCGTTTCTTCTATGTCAGCAGATGCTTTTTGTGTGAGGTTTAGGTATACTGCATTATTTGACATAAACCAGT
GTTTCTGCCCTATGTCTT .CAGAATGACAATTCTTTATGAAACTAATAGAAGAACAGAAGACAATTGCAAAATCA
TGATGAAGATACTAATTGCTTTAGAATTAAGGAATACAAAAAA . TAATATGAGCTGCAGTTATAGG.ATCAGAAA
AGTT.AAAATGGGAATGTATTCGAGTGTTTATTATGTGATCAGTGCTAAGAAGTGTCATCATTTAA. TTTTACAC
TTAACGGTAATCCTGTGAGGATTACGCTATTATTAAATGCATTTGATAGATTACAAAAAGGCTTATGGTTGGTAA
AAATTGACCCAAGTAGAAGAGATCGTGTTTTT .ATTCAGGTTTTCTGATTATAGAGTTTGAGAGTTTGACCATCA
TTAGTGAGTAGTGACTATATTGTGTCTGAATTATTGACACAATTTCTGATATTCATATGT . ACCAGGCTGTTTCT
TAGAGTGGGGACAGAAATGCAAGGGCTGCTAGTT . CTGATGTATAGGAGAAACTTTCATTCATTTTGCATTTATC
ATTTTAAACGTTGTATATGTCTATC . TGGGCATG TG T . v v i ittt et i i it i i
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TTCTTCTGAGGTTT.......... GACTAGCAA .GTTGGGCTAGAGTTAC .AAATAAAATACAGGTTCCTAGTGA
AATCTGAATTTCAGATACACAACCATAATTTATTGGAAATCCAAATTTAACTGGGAATC . v v v v e e

CTCTAGAACGCCACACTTCTGATATTTCTCATTGCTGTCTAAGCTCTTGTGTGTTTGGTTTTTGGCCATCGCTTT
CACTGCTCTTTAAGCTCCCCCAGAGGAGTGGAGAGGTCTGTTTTCCCTCGTTTGGATTCCTAGAGGCAGCGCAGG
CCTGGCACAAGGTCATCACTAAGGAAGTGTTCACAGGGTGAACGCGGTGGGTGCTGTTGAAGGTACCGGTAAAGC
GT.......... GTGGGATGAGA. . .GGAGCAGAGAGTGTCTTTGGGG. .. ... CTCCCAGGAGGAGGCGGCGCG
GGCTGCGGTGCTGGGCGGATCCTCCTCCAGCTCCTGCTTGGAGGTCTCCAGAACAGGCTGGAGGCAGGGAGGGGG
. TCCCAAAAGCCTGGGGATGAGAAGGGGTTTTCCCGCATGGTCCCCCAGGCCCCC.GTTCGCCTCAGGAAGACGG
AGGATGAGCTCCTGGGCTGCAGGTGGTGGGCGTTGCGGGTGGGGCCGGTTAAGGTTCC . AGCGCCCGCACCCCGC
TCAGGGAGCCCCGGATGGTGGCGTCGCTGTCCGTGTCTTCTCAGGAGGCCGCCC . TGTGACCGGATGGTT .CGTG
TCCCCACAGCACGTTTCCTGTGGCAGCCTAAGAGGGAGTGTCA.TTTCTTCAATGGGACGGAGCGGG. TGCGGT .
. .TCCTGGACA.GA.CACTTCTATAACCAGGAGGAGTCCGTGCGCTTCGACAGCGACGTGGGGGAGTTCCGGGCG
GTGACGGAGCTGGGGCGGCCTGACGC. .TGAGTACT. .. .GGAACAGCCAGAAGGAC.ATCCTGGAG. .CAGGCG
CGGG. .CCGCGGTGGACACC.TACTGCAGACACAACTACGGGGTTGTGGAGAGCTTCACAGTGCAGCGGCGAGGT
GAGCATGGCCGCGGGCGGGGCCTGAGTCCCCGTGAGCTGGGAATCTGAGTGTGTGTGTGTGTGTGTGTGTGTGTG
TGT.GTGTGTG. s ettt et ittt i it i eianens AGAGAGAGACAGAGAGAGACAGAGAGAGGAAGAGAG
AGAGAGAGCGCCATCTGTGAGCATTTAGAATCCTCTCAGTCCGGAGCAAGCAGTTCTGAGAGCACAGGTGTGTGT
GTAAAGTGTGGATTTGTCTGTGTCTGTGTGTCTGTTGTGGGAGGGGAGGCAGGAGGGGG .CTGTTTCTTATCCTT
GGAGACCTCTGTGGGGAGGTGACAAGGGAGGTGGGTGCTGGGGGCTGGAGAGAGAGGAGACCTTGATTATCTCGG
. TCCTTAGAGATGCAGGGAAGGGAAATGTAAGGTGTGTGTGGTTGGGGTGAAGGTTTAGGGGAGGACTGCTGAGG
GGTAAGGCAGGTTTGGGATAATGTGAGGAGGCCAGTTCCAGACTCTCCCTGGCATACACCCTTCGTGTAATCTCT
GAATTAAAAGTGTGTGCTGTTTGTTTGTAAAAGCAATAGATTAATTTCTAGAGGAACTGAGTAGACCTCTGAGGC
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ACCTCTGAAGCTTCTTTA..... GATCTAAATTTCTTCCTAGTTTTTTGTTTTTTT . CAGTGTGTATATTTTTAC
ATAGTAGAAATGACTGTGAAACTAACTTTTTGAATTAAAGTTTTGA. .CACGGTTACTATTTTATTATAATGCTG
GTAGTTTTCTAGTAGTTACATATTATTCTTTTATATATAATATTTGTGAC . « v v i ittt e i i i i ei e e

................................................... ACAACTCACCTCACTTTCCCGTTT
GTTGACCTTTATTATGACATTCACCAGAAGTTGAAATTGTGTGTTTCTGGTTAATTTTTAATTTATATTTTTT. .
ATTTGTAATTCCTTTGAATTATTTT .GCCCTATTTATTGGCCGATTATAATTATTGCTCT. ... . AAGAATTCCC
TATTGTATTTGGTAGGTAATGGACAATGATCTACGGTCTAATATCTTGAGGGCTTAGTATTTTTCTCAGTGACTT
TCTGCGTTCTTTGTACTATAAGATTATTAACACTTTATTGATATTTGATCCAGCATTTGCTCCAGTTTGTGGTTT
GTATGTGGATTTTGAAAATTCTTTTCCATGTTAAGAATTTGAACA. TTTTTATTTAATAAAATATATTGCAACAT
TTTTATTAATGATCTACAATCCATCTGAAATCTGCCATTTTGTGGCATTGTTGTCTCCAGGTTTCTCCTTACTTC
TAAAAAAA. .TAGTTGTATTTATTGAGAGTATGCTAGTG. . TCGGGGATTTT .CCTGGGCATAAGCACCCCAAGT
AACGAGTCCCAGACACTGCCTTAATCCAAATGTGATTCTGGAAAGAAAAATCATTTTACAATGATAGGCCTAATA
ATAATTATGCTTGTGTTGCACGGGAGATGCATTGATCAGCTAAATGTAAATATAAGAACTTTCAAAACTTAAATG
ACGTTCCCTAATCCTTCTCTCTGCTTCAGGACTCATGCTTTTCTAGGAAAGTAAAAA . TTTGGAGAATCATTTCT
GTCTGTCCCACCTTCCCAGGGGCAGAACAATTTCTGTTGTGTTCTAAGGTGTGAGTGCATGGGAGTAGTATTCCT
AAAA. .TTCATACTTGGTTTCCTCATGTACCCAACTCTGTCCCTTTATCTATGCATATTGCTTTAAATCATATTT
TTCTGTCAAGGTGTACAAGGATGATAAATAGGTGCCAAGTGGAGCACTCAAGTGTGATGAGTGCCCTCACAGTGG
AATGGAGTGAGAAGCTTTCTGACCTCATAAACTGAAGGCTATCTTCAGTCATTGTTTTATATATTTTACGTGCAT
TAATCCTCATATAACCCCAAGAGGTAAATTAGTATAATTATCCTTCATTGTAGGTGACAAAGTTGAGACACAGAA
GAATCAAAAAACTCTTCCAGGATCAACCAGTAAAAGGCAGACCTTGGATTCGAACCAGGCAACCTGGCTCAAATA
TCAGTTTTAATTACTACACTCTGTACTTTCCAAGATTTGTAAACAGTTTGACAATGCATGCCGATTTAAAACTAT
GAAGAAACAAACACAATTTTTCACAACACCTCTCAAATCTAATGGGTCCTCACTGTCAAGATTAAATTCCAGGCT
GATGACACTGTAAGGTCACATGGCCAGCTGTGCTATAGGCCTGGTCAAGGCCAGAGCCTGGGTTTGCAGAGAAGC
AGACACACAGCCAAACCAGGAGACTTACTCTGTCTTCCTGACTCATTCCCTCTACGTTGTTTTTCTCCTAGTCCA
ACCTAAGGTGACTGTATATCCTTCAAAGACCCAGCCCCTGCAGCACCACAACCTCCTGGTCTGCTCTGTGAGTGG
TTTCTATCCAGGCAGCATTGAAGTCAGGTGGTTCCTGAACGGCCAGGAAGAGAAGGCTGGGATGGTGTCCACAGG
CCTGATCCAGAATGGAGACTGGACCTTCCAGACCCTGGTGATGCTGGAAACAGTTCCTCGAAGTGGAGAGGTTTA
CACCTGCC . i ittt i i ittt it i e ieeee AAGTGGAGCACCCAAGCGTGACAAGCCCTCTCACAGTGGAATGG
AGTGAGCAGCTTTCTGACTTCCTAAATTTCTCACCCACTAAGAAGGGGACCGTGCTAATCCC . TGAGTGTCAGGT
TCCTCCTCTCCCACATCCTATTTTAATTTGCTCCATGTTCTCATCTCCATCAGCACAGGTCACTGGGGG. TAGCC
CTGTAGGTGTTTCTAGAAACACCTGTACCTCCTGGAGAAGCAGTCTCGCCTGCCAGGCGGGAGAGACTGTCCCTC
TTTTGAACCTCCCCATGATTTTGCAGGTCAGGGTCACCCACTCTCCC.AGGCTCCAGGCCCTGCCTCTGGGTCTG
AGACTGAGTTTCTGGTGCTGTTGCTCTGAGTTATTTTTTGTGATCTGGGAAGAGGAGAAGTGTAGGGGCCTACCT
GACATGAGGGGAGTCCAATCTCAGCCCTGCTTTTTATTAGCTTTGTCACTCTAGACAAACTACTTATCCTCATTG
AGTCTCAGGCTTTCTGTGGATCAGATGTTGAACTTGTGCCTTACATCAAGGCTGTAATATTTGAATGAGTTTGAT
GTCTGAACGTCGTAACTGTTCAGTGTAATTTGAAATCCTTTTTTTC. TCCTGAAATGGCTAGTTATTTTAGTTCT
TGTGAGGCAGCTTTCTGCCCCATTTTCAAAGCTCTAAATCTTAGAGTCTCAAGTAAAAAGGTTCAATTTGGAATA
AACATCACTAAACCTGGCTTCCTCTCTCAGGAGCACGGTCTGAATCTGCACAGAGCAAGATGCTGAGTGGAGTCG
GGGGCTTTGTGCTGGGCCTGCTCTTCCTTGGGGCCGGGCTGTTCATCTACTTCAGGAATCAGAAAGGTGAGGAGC
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Sample ID: 4 Local ID:
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CTTTGGGAGCTGGCTCTCTCCATAGGCTTTTCTGGAGGAGGAACTATGGCTTTGCTGAG. . GTTAGTTCTCAGTA
TATGAGTGGCCCTGAATAAAGCCTTTCTTTCCCCAAACGGC . TCTAATGTCCTGCTAATCCAGAAATCATCAGTG
CATGGTTACTATGTGAAAGCATAATAGCTTGTGGCCTGCAGAGACGAGAGGAAGGTTAACAAGTAGGGGTCCTTT
GGTTTGAGATCCTGGAGCAAATTAAGGAAGAGCCACTAAGGCTAATGGAATTACACTGGATCCTGTGACAGACAC
TTCAGGCTTCATGGGTCACATGGTCTGTTTCTGCTCCTTTCTGCCC . v v v v en . TGGTTGGTGTGGGTTGTGG
TGTTAGAGAAATCTCAGGTGGGAGATCTGGGGCTGGGACATTGTGTTGGAGGACAGATTTGCTTCAATAACTTTT
AAGTGTATATCTTTTCCTCTTTTTCCCAGGACACTCTGGACTTCAGCCAACAGGTAATACCTTTTAATCCTCTTT
TAGAAACAGACACAGTTTCCCTAGTGAGAGGTGAAGCCAGCTGGACTTCTGGGTGGGGTGGGGACTTGGAGAACT
TTTCTTACAAGAGGTTTTTTTTTGTTTTTTTTTTTTTTTTTTTTTTTGAGACGGAGTCTCGCTCTGTCGCCCAGG
CTGGAGTGCAGTGGCGGGATCTCGGCTCACTGCAAGCTCCGCCTCCCGGGTTCACGCCATTCTCCTGCCTCAGCC
TCCCAAGTAGCTGGGACTACAGGCGCCCGCCACTACGCCCGGCTAATTTTTTGTATT TTTAGTAGAGACGGGGTT
TCACCGTTTTAGCCAGGATGGTCTCGATCTCCTGACCTCGTGATCCGCCCGCCTCGGCCTCCCARAGTGCTGGGA
TTACAGGCGTGAGCCACCGCGCCCGGCCTACAAGAGGTTTCTAAA . TGCACCAATCAGTGCTTTGTAAAAACACA
CCAATAGGTTC.TCTGT + v v e v e et enennns GGCTAGCTGGATGTTTGTAAAATGGACCAATTCGCACTCTG
TAAAATAGACCAATCAGCACTCTTTAAAATGGACCAATCAGCACTTT . TAAAATGGGCCAATCACCACTCTTTAA
AATGGACCAATCAGCACTCTTTAAAATGGACCAATCTGCAGGACATGGGCAGGGACAAATACAGGAATAAAAGCT
GGCCACCCCAACCAGCAGTGGCAACCCACTCAGGTCCTCTTCCCTGCTGTGGAAGTTTTGTTCTTTTGATCTTCA
CAATAAATCTTGCTGCTGCCCACTCTTTGGATCCCTGCCGCCTTTAAGAGCTGTAACACTCACTGTGAAGGTCTG
(o AGGAAGTCAGCGAGACCACAAACCCACCGGAAGGAACAAACTCAGGACACACCAGAAT . GATGG
TAGAGGTGATAAGGCATGAGACAGAAATAATAGGAAAGACTTTGGATCCAAATTTCTGATCAGGCAATTTACACC
AAAATTCCTCCTCTCCACTTAGAAAAGG. . TGTGCTCTGCGGGACTATTGGCTCAGGGGAGACTCAGGAACTTCT
TTTTCTTCTTCCTGCAGTGCTCTCATCTGAGCCCTTGAAAGAGGGGAAAAGAAACTGTTAGTAGAGCCAGGTT. G
AAAACAACACTCTCCTCTGTCTTTTGCAGGATTCCTGAGCTGAAATGCAGATGACCACATTCAAGGAAGAACTTT
CTGCCCCGGCTTTGCAGGATGARAAAGCTTTCCTGCTTGGCAGTTATTCTTCCACAAGAGAGGGCTTTCTCAGGAC
CTGGTTGCTACTGGTTCGGCAACT . . GCAGAAAATGTCCTCCCTTGTGGCTTCCTCAGCTCCTGCCCTTGGCCTG
AAGTCCCA. . GCATTGATGGCAGCGCCTCATCTTC . AACTTTTGTGCTCCCCTTTGCCTARACCGTATGGCCTCC
CGTGCATCTGTATTCACCCTGTATGACAAACACATTACATTATTAAATGTTTCTCAAAGATGGAGTTAAA
DRB345 DRB3*02:02:01:05 16632 AGCACAGAGCTGGCTCACAATAGCTCCCCAATTAAAGTGTTTTACATGCAACTGGTTCAAACCTTTCAAGTACTA
AATTAAAACATTCCTTTAAAGAATGAAATT. . ATTTCAGAAGAGGACCTTCATACAGCATCTCTGAGCAGCAACT
GATGATGCTGTTGAACTCAGATGCTGATTGGTTCTCCGACACGAGATTACCCAATCCAGGAGCAAGGAAATCAGT
AACTTCCTCCCTATAATTTGGAATGTGGGTGGAGGGGGGTCATAGTTCTCCCTGAGTGAGACTTGCCTGCTCCTC
TGGCCCCTGGTCCTGTCCTCTTCTCCAGCATGGTGTGTCTGAAGCTCCCTGGAGGCTCCAGCTTGGCAGCGTTGA
CAGTGACACTGATGGTGCTGAGCTCCCGACTGGCTTTCGCTGGGGACACCCGACGTAAGAGCACATTGTGGGTGC
TGAGCTACTATGGGGTGGGGG. . AATATAGGGAGTTGTGTTAACATTGTGCCCAGGCCATGTCCCTTAAGARATT
GTGAGGTTTTCTTCAGAGATTGCTCATCTTTATCA . AGGGATCGCAAATTATTTCCTCCACAAAAGGAACTTGGC
TACTTGCCCTCTCCATGAGACTTGTGTAAGGGGCCTTTGTACAGGCCATTTCTTCTCAAATCTCCACCAATAAAA
CCTTTGCATCACATGTCCTCAGGGTCTTTAGAGGATTTGGAAATAAGGATGCTAAAATAAATTCCCCAARACAGCA
ATTCCCTTTATTATGTTGACTTATGTCAGACAAAAGGAGGTTTTTACTGAAAATTTTGTGGGAGTCAAGGGAATT
CAATGGGTCTCTCCTAGACGATCCTGGGTTATGTCCTCCACAGGACCTGTGGTGTTGGCCCCTCTTCCTCATATG
TGAGGATGGACCCAGTGGCCTCCCTAGTATCTCCTTTCTTTTCTTTCTGAACTCCAATGT TTATAAAGCCTGTAT
CCCTGTAGTGTATGTAGGTTGTCTGACAGAAGTTATACTTAGTGCTCTTTCTTTCTTATGGGGAAAAATCCCTGG
AACTGAAGCTGAGATCATTAGTACTTGGAATCACCTTACAGATACAGAGCATTTATGAGGTATTCTTTGGTGCCT
AAAGAACTTAAGGCATCCTCTGAAAAACTGGCCCAGGTTAGTGTTTATTATGAATCTTTTT . AACCTTTCTATAC
TTGTTTCTCCTACATCTCCTACATGCTCTAACTAGACATGACAG . AAGAGATTTAACTAATGTAGTATAAATTAT
ATGAAATTCTATTTTTGTAAGTCAAAAATAATCAAATATCAGAAATTTAATAATGTTCAAACTATATA. .CTGTG
TGGGGTTACCGAGACAATGTGGACATTGTTCACATCTCATAGGGCTGAAAGTCAATGGGCAAGTCCTGGAAACTC
ATTGTCTTACTGCGGTCTTGTCCTCAGTTTCATAGGTTCACCCATCATGCCCTCAGCTTTCCTTAATTAGCCATG
TCTGCTTACCTCTTCCTCCCATTTCTCTCTATTTTTCCCCAACTATGTTGTCATCATTTCCAGAAATCTCTAAAG
CTTGCACAGATCCTTAGCACTATGAGATCCATTGAAAGAGATAATATTTTTCTCTTTGAGATAGGGCCTGCCTCT
GTCACCCAGGCTGTAGCTCAGTGGTGTGATCGAGGCTCACTGCAACCTCTGCCTCCCATGCTCAAGCAATCCTCC
CTCCTCAGGCTCCAGAGTAGCTGAGAATACAGGCAGGCAACCACGCCCAGCTAATTTTTGCAATTTTGGTAGAGA
GGAGATTTT.GCCATATTGCCCAGGCTGGTCTTAAACTGCTGAACTCAAGCAATCCTCCTGCCTTAGCCTCCCAA
CATGCTAGGATTATAGATGTGAGCCACTGTGCCCAGGCARAR . « v v v e veee e en . GAGATGACTCTTAATAA
AAAGA.TTTCCTTTTTCTTAAATCACTGTTTCTTTATCCGTGAATTCTTCTTCCAACTAGAAGGAGGAGAAAGAA
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G...TTTGCCTGTATTTATCACCGGGAGGAGAAGGGGTCTAGTGTGACATCAAAATGAAAGAGTGCTGGAACTTG
AGCCCCTTCTTGCTTTCCAGGATCCCCACAGTGATCAGTTCCCATA.CCCTGGTTTATTCATGTAAACCACACTT
ATTTTTCTCAGCAGCTACTGTGTACTGGGCTCCATTCTAGGTTCAAATCATTCTATTTGATTAAGATAGAGAGGG
TCCCGACTCTCAAGGAAGTT. .ACAAGAGTAGAGGAGACAGACACTAACCCAATAAGCATTTAACAAAGAAGATA
ATGTTAGAGAGTCATAGTGCACTGAAGAAAAGACATCAGATGTGTGTTGAAAGAGAGAAATGGATTCACCTACTT
TAGTTTGTATGTTTAGGGAGCTCTACCTGAGAAAGTGATATTCAGCTGAGACAACAAAATAAGTAGACAGTCATA
AAGATCTAACGGACGAAAGATTCAGGGAGACCGAAT . CGAGGGAAAGCACTGGTGTGGGAAATTATGTGGAGGGA
GAGAAAGAAGGCTAGAAGGGCTGAGGTATAGAAAGCAAGGAAATGGAGAGGCAGAAGATGAGGTAGGACAAGGAG
AGGAAATCAGGAGCCTCATCATTATAGGCTCTGATGTCCACGGTAAAAAATTTGAATTTTATTTTATTTTTATTT
ATTTTTAAATTTTATTTAT.TTATTTATTTT .GAGATGGAGTTTCATTCTTGTTGCCCAGGCTGGCATGCCATGG
CGCAATCTCTGCTCACTGCAACCTCCACCTCCTGGGTTCAAGTGATTCTCCTGCCTCAGCTTCCCAAGTAACTGG
GATTACAGGCACTCACCACCATACCTGGCTAATTTTTTTGTATTTTTAGTATAGATGGGGTATCACCATGTTGAC
CAGGTTGATCTTGAACTCCTGACCTCAGATAATCTGTCTGCCTTGGCCTCCCAAAGTGCTGGGATTACAGGCGTG
AGCCACCACGCCCGGACTGAATTTTATTTAAATAGATATGAGAAGCTGCTGTATGGTTACAAGGAGAGTCAATTT
ATATTCAACTTTT........... GTGTGTGTGTGT...... GATGGAGTCTCACTCTGTTGCCCAGGCTCGATT
GCAGTGGCACAATCTCGGCTCACTGCAACCTCCGCCTCCCGGGTTCAAGAAATTATCCTGCCTCAGCCTCCTGAG
TAGCTGGGACCACAGGTGCATGCCACCACAGTCGGCTACTTTTT . GTATTTTTAGTAGGGATGGGGTTTCACCAT
GTTAGCCAAGATGGGCTCGATCTCCTGACCTTGTGATCCACCCGCCTCGGCCTCCCAAAGTGCTGGGATTACAGG
CATGAGCCACTGCGCCCAGCTTATATTCAATTATTACAATTAATTCTAGCTACTTTGTGGGGATTGGATTGTTGG
GGTTCACAAGTGGTTAGGAAGACTATTTAGGAGCACAGCAGGGAATTCTCCAGGGAAAACAGGCTTGTGGCTTCA
TGGAGTGCATTAGTGATAAAGACGGTGAAAAAGATAAAGTGGACAGACTTCGCATGTATTTTTGCTTAGCTTGTT
AATGAATTACTGTAAAGGGGGTGGAACAATCAAGTTTATTCCTGAGGATTTTGTTTTGACAAATAAGTGGGTGGT
AGTTTTGTTTATTGAGATAGGAAAAACTATGGGAGGAAATGATTTGAAGTGGGTGGTTGGAAATAAAAGTTTTGT
TTAAATTTGAGATGATTTATTGACATTTATGTAGAGCAATCAGAAGGTCAGTGGCATTTAA . v v v v v v v v v e e s

.GAGACTCATGGTGAGG. . ... CTAGGGCTTCAGATATTTATGTTGGCAGCATCAATACGTGTAGTGTGTTAAAT
TCTAGGGAGTGGAAGAGGATACATAGGGAGATGGATTGTGTGGAGAAAAAAGAAGAGGGCACAGGCCAGCAAAGG
CAGCTGAGACAGAGCCCAGGGATGTTGGAGAAAAACCAAGAGAACATAATGAGTGTAAGTCAAGGAAAATAGATT
TTTTT. ...C.AAGGAGAAGGGAGAGGCCAATTGTGGTGAGTACCACTAAGCGGAGGGGGAAGTGAGAACTTGAC
AGAGAAGCAAGTGCTGGG. . ... .. TTTGCTGGAGTTGATATTTGCAGTCAATGGAGTATCCAGGGAGGAAACTG
GATTGGACCATTTGAAGAGCGAGTAGAAGTGAGGACGAGGTTAAGGTTGACTGTTTTGAGTAGAA. .CTTCCGG.
AAGGACTGTGCTCTGGGTTCAGGAAGCCCGCTGAATCTAAAGGAAAAGGC T . v v vttt e et e i i e e e ns
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......................................... AAAGAAGCTAAAGAGACAGAGGAGGACCTGTGAA
CAAGAGATGCTCAGTC. . .ATTAGCAAGGAAATACTGGAGATCCCCTGTGTGCAGTGGTGACTACTCATGCAAAA
GGTCACACAGCCAATATTTA . ¢ i ittt ittt ettt et eeeeeeeens TTAGTGACATAG. .. .AATATAC
CAGTTATTACTCTAGGTCATGAGAATGG. . TGATAAATAAAATGAATCCGCTCGCCATCAGTATATGCCATGTAA
CAGTTTGCAGTGACTGTGTACCAGGCCTGTGAATTTCTGTATGCAATTTCAATAATGATCCTGCTGTATCTGTGG
TATTTAAAAA .CATATACATCTCTGGAATCTAAAATTGAGGGATTATAAGTAAAACCCAGTATTAGAAATTTAGT
GCTGGAAATCAGATTGCAGTTTAAATCTGAGCATATAGAAAGTCCCTTTCTTCTATGTCAGCAGATGCCTTTTAT
GTGAGGCTTAGGTATACTACATTATTAGACATAAACCAGTGTTTCTGCCCTATGTTTTCAGAATGACAATTCTTT
ATGAAACTCATAGAAGAACAGAAGACAATTGCAAAATCATGATGAAGATACTAATTGCTTTAGAATTAAGGAATA
CAAAAAATAATGTGAGTTACAGTTATAGGGATCATAAAAGTGAAAATGGGAATGTATTTGAGTGTTTATTATGTG
ATCAGTGCTAAGAAGAGTCATCATTTAATTTGACACTTAACA .GTAATCCTGTGAGGATTATGCTATTATTAAAT
GCATTTGATAGATTACAAAAAGGCTTACTGTTGGCAAAAATTGACCCAAGTAGAAGAGGTCACCTTTTT .ATTCA
GATTTTCTGATTGTAGAGTTTGAGAGTTTTT. ...CCATCATTAGGGAGTAGTGACTATATTGTGTCTGAATTAT
TGACAGAATTTCTGATATTCATATATACCAGGTTGTTTCTTTGAGTGGGGACAGAGATGCAAGGGCTGCTAGTTC
CAATGTACAGGAGAAACTTTTAATCATTTTGCATTTATCATTTTAAAAGTTCAGTATGTCTATAATGGTCATGTG
TTGACAAACACAAGGAAGTATTAAATCACTCCTCCTTCTGAGGTTTGACTAGCAAATTGGGCAAGAGTTACCAAA
TAAAATACATGTTCCTAGTTAAATCTGAATTTCAGATACACGACCATAATTTATTGGAAATCCAAATTTAATTGG
GCACCCTCTGGTTTTATTTGCCAAATCTGTCAACTCTAAGTGAGACACATGGACATGGATTACAGTGCTACCCAT
GCAAGCCACAGTGACAGCAACTTCACACATGTTTACATTTTAACTTTCTCTCTGTAA . GAAAGTGCTTAGATAAT
TTGGTGATAAAAAGATAGCCATTGTTTGATCCAGGGTGGACACCTCTCTGCCATCGTTTCTAAAGGGCAAACGGA
GATTTCTGCAGGTCTT .GCTCACAGTCTGGGGACCTGCTCATGTTTTG.AAACTGTCTGTATCAGAATGTCATTT
TCTTGGTTTCTCCCTTTCTGAGGGGACTTGACTACAAAACCAAGAGTTCTGCCTCTGGCCAAGGCTGGAAATGTG
ATGCCTGCTAGTATTGTTGGGAGTGGGAGACTGAGAGAAATGAGTTAGTTGGGGCATTTAACGGGAA . TAAAATA
GCTGTGGTTGTGATTCATTACTATAGATAATTAGTGGACCAGTGGCGGAGAAATTAAGAAAAAAGATGATGTGAA
CGATAAATGATATGATT .AGTGACTGCTTGGTAAGGCAAGGAAATCATTAAATCTTGGTTCTCATCAAGTTCATT
TTCTGAAAAGATAGCACTGCATTGGGACCAGAATTCTACAAAACATTCTTTTTACATAGGACCAAGATTTTCAAG
AAATATTTTTCAATACAATTCTCAGCTGCTCCATAACTAATAGTAGCTTGTTCAACACAGATTTTTTTAGATGGT
TCACACCTGTGGTTCTTACCCAGGGATAGTTCACCACCCCTCCCTTCCCTCCCATCATCCTTGGGGAAC . AGTGA
CAATGTTTGGAAAAATTTTTGGTTGTCACAACAGGGGTTTCTTCTGATATTTAATGAGTAGAAGCCAGGAACACT
GCTAGAGAACCTACAATGTTCAGAACAGCCTCCGCCATCAACAAAGAATTATCTGGTCCAAAATGTCAATAGTGC
TGAGGCTGAGAGCACTGCTTCACGCTGTGCTCTTTCTGAAAATTCTACACTCACATCTGTTATACACTCACCACA
CAGTTCAGTTTTTCATAGTTTATTTTTGCTTCTTCCATTATAAAAAA . TTAGACAGTTGCATAAATTTAACCACT
TTCTTGTTGAATCCATTTAGTCAATGCAAGCTCAGTATTTTCATATTTAGTTTTTGCCTTATGCAATATTTTTCA
ACATTTTCATGAGTTGTTGGTCATCACCATCTCTATTAACTTTCAACAACTTGCTCTTGTAAGTCACAAATAGTG
ATGCTGCTGAAATTATTTCTCACTAACATGCCTCAGATTTCTGTAGTGATTCTACATTTTATATTATTCACAATG
TAAAATGCTTCTATGTACTCATTTCACTTTTACCCA . AGGATTATTTTTAAGTTATTTTTGTCATTTACACACTT
....CAAACATAAAGACAAAAACATCAAAAATATATACTGTGTTTTACATAGGTGTCTATTTTCACACATATATG
TATGTATGTTTATATGTATGGAAACTACAGAAGCACATGTCGCCAATAAGAGCTCTGAGACACCTTTGACCACTT
ACCCTTATCAGATGAGATTTGCCAAATGAGTTGTGGAAACAAGTTTTTT . AAACTGAATTTCTGAGCTTTGTGAA
TTTAGAAATGCAAAGGAAAGTTTGTGGACATTTACAGGGATCATGGTTTTATTGTCCTTTAAACTCTTCGATACT
TTACCATTGTCTT.ACTATAAATCCAAAATCCTAACCCCACCCACGAGGCTTT .AAATACCTGGCTTCTTGTGAT
TTCTCCAGGCTAATCTTTTACCCTCCTTCCCCTCAGCCTCTCTGCTTTAGTGAACTTTCTCCTAGTTTTTTGAAG
AAGTTCATCAATTCAAGCTTTTGTACATGGGATTTCCTAAACCTGAAA.TGTGCCTCCC. .GTTTTGTCCAAACA
GACAC. .GGGC....TCCACTCTGCCCCCTGGCTCACACCTGCTTAACCCGTCAAGTCACATCTGAACTGTCACT
CTTTAGAGGGTCCTTCTCTGGCACCCTAATGTAATTGAGATCATCCTATTATTCTCTGCTCTAGAACTTCCCACT
TCCGAGATTTCTCATTCCTGTCTAACCTCTTGTGTGTTTGGTGTTTGGCCATCGCTTTCACTGCTCTTTAAGCTC
CCCCAGCGGAGTGGAGAGGTCTGTTTTCCCTTGTTTGGATTCCTAGAGGCAGCGCAGGCCAGACACAAGGTCATC
ACTAAGAAAGTGTTCACAGGATGAACGCGGTGGGTGCTGTTTAAGGAACCGGTAAA . CATGTGGGATGAGAGAAG
GAGCAGAGAGTGTTTTTCGGGTGGAGGCTCCCAGGAGGAGGAGGGGCGGGCTGCGGTGCTGGGCGGATCCTCCTC
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CAGCTCCTGCTTGGAGGTCTCCAGAACAAGCTGGAGGCAGGGATGGGGGGTCCC . AAAAGCCTGGGGATGAGAAG
GGGTTTCCCCGCATAGTCCCCCAGG.CCCCCGTTCGCCTCAGGAAAACGGAGGATGAGCTCCTGGGCTGCTGGTG
GTGGGCGTTGCGGGGGGGGCCGGTTAAGGTTCCCAGTGCCCGCACCCGGCCCAGGGAGCCCCGGATGGCGGCGTC
GCTGTCAGTGTCTTCTCAGGAGGCCGCCTGTGTGACCGGAGCATTCGTGTCCCCACAGCACGTTT .CTTGGAGCT
GCTTAAGTCTGAGTGTCATTTCTTCAATGGGACGGAGCGGGTGCGGTTCCTGGAGAGACACTTCCATAACCAGGA
GGAGTACGCGCGCTTCGACAGCGACGT .GGGGG . AGTACCGGGCGGTGAGGGAGCTGGGG. . CGGCCTGAT . GCC
GA....GTACTGGAACAGCCAGAAGGACCT.CCT.GGAGCAGAAGCGGG. .GCCA.GGTGGACAAT . TACTGCAG
ACACAACTACGGGGTTGGTGAGAGCTTCACAGTGCAGCGGCGAGGTGAGCATGTCGGGGGGCGGGGCCTGGGTCC
CTGTGAGCTGGAAATCTGAGAGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTG. v v v v v v v e vt

AAGCAGTTCTGAAGGCACAGGTGTGTGTGTAGAGTGTGGATTTGTCTGTGTCTGTGTGCCTGTTGTGGGAGGGGA
AGCAGGAGGGGGCTGCTTCTTATCCTTGGAGACTTCTGTGGAGAGGTGACAAGGGAGGTCGGTGCGGGCGGCTGG
AGAGAGAGGAGACCTTGATTGTCCTGGGTCCTTAGAGATGCAGGGAAGGAAAGTGTAAGGTGTGTGTGGGTGGGG
TGAAGGTTTAGGGGAGGAGAGCTGAGGGGTAAGGAAGGTTTGGGATAATGTGAGGAGGCCGGTTCCAGACTGTCC
CTGGCACACACCCTTCATGTAATCTCTGAAATAAAAGTTTGTGCTGTTTGT. .. .AAAAGCATTAGATTAAGTTC
TAGGGGAATTGAGTAGACCTCTAAGGCACCTCTGAAACTTCTTTAGGTATAAATTTCTTGCTAGTTTTTT. .. ..
GTTTTTCTAGTGTGTATATTTTTACATAGTAGAAATGACAGTGAAACTAACTTTT .GAATTAAAGTTTTAA. .CA
CAATTACTGTATTATTATAATGCTAATAGTTTTCTAGTAGTTACATATTATTCTTTTATATATAATAGTTGTGAC
ACAACTTAGGGATCACTTTCCCCTTT. .GTTGACCTTTATTATGACATTCACCAAAAGTTGAAAATGTATGTTTC
TGGTTAATTTTTAATTTATATTTTTTCATTTGAAAAAATGTGGAGAGGTCTGTTTTTCATTCAAAAGAGTTCTTT
TGAATTATTTTGACCGATTTATTGGTCAATTTTAATAACTGCTCTAAGAATTCCCTATTTTATTTGGTAGGTAAT
GGACAATGATCTACTGCCTAATATCTCTAGGGCTTAGTATTTTTCTCAGTGACTTTGTGGGTTCTTTGTACTGTA
AGATTATTAACACTTTATTGATATTTGATTCAGCATTTGCTCCAGTTTGTGGTTTGTATGTTGATTTTGAAAATT
CTTTTCCATGTTAAGAATTTGAACATTTTTATTTAATAAAATGTATTGCAAAAATTTTATTAATGATTTACAATC
CATCTTAAATCTGCCATTTTGTGGTATTTTTGTCTCTAGGTTTCTCCTTACTTCTAAAAA . .CATTGTATTTATT
GAGAGTATGCTAATGTCGGGGATTTTCCTGGGCATAAGCACCACAAGTAATGAGTTCCAGACCCTGCC. . . .TTA
ATCCAAATGTGATTCTGGAAAGAAAAATCATTTTACAACT. . .GGCCTGATAATAATTCTGCTTGTGTTGCACGG
GGGATACATTGAGCAGCTGAATGAAAATATAAGAACTTTCAAAACTAAAATGACGCTCCTAAATCCTTCTGTCTG
CTTTAGGACTCATGCTTTTCTAGGAACGTAAAAATTTGGAGAATCATTTCTGTCTGTCCCACCTTCCCAGGGGCA
GAACCATTTCTGTGGTGTTCTAAGGTGTGAGTGCATGGCAGTAGTATTCCTAAAAATTCATACTCGGTTTTCTCA
TGTACCCAACTCTGTCCCTTTGTCTATGTACATTGCTTTAAATCATATTTTTCTGTCACGGAGTACAAGGATGAT
AAATAGGTGCCAAGTGGAGCACCCAAGTGTGATGAGCCCCCTTACGGTGGAATGGAGTGAGAAGCTTTCTGATCT
CATAAATTGAAGGCTATCTTCAGTCATT. . ... ATGTATTTTACATAAATTAATCCTCATGTAACCCCAAGAGGT
AAATTAGTATAATTATCCTTCATTGGGGGTGACAAAGTTGAGACACAGAAGAATCAA. .. .CTCTTCCAGGATCA
ACCAGTAAAAGGCAGACCTTGGATTTGAACCAGGCAACCTGGCTCAGATATCAGTTTTAATTACTACACTCTGTA
CTTTCAAAAATTTGTAAACACTTTGACAATGCATGCCAATTTCAAGTTATGAAGAAGCAAACGCAATTTTTCAC.
. .ATCTCTCAAATCTAATGGGTCCTCACTATCAAGATTAAATTCCAGGCTGATGACACTGTAAGGCCACATGGCC
AGCTGTGCTGGAGGCCTGGTCAAGGTCAGAGCCTGGGTTTGCAGAGAAGCAGACAAACAGCCAAACCAGCAGAAT
TACTCTGTCTTCCTGACTCATTCCCTCTACCTTTTTTT .CTCCTAGTCCATCCTCAGGTGACTGTGTATCCTGCA
AAGACCCAGCCCCTGCAGCACCACAACCTCCTGGTCTGCTCTGTGAGTGGTTTCTATCCAGGCAGCATTGAAGTC
AGGTGGTTCCGGAACGGCCAGGAAGAGAAGGCTGGGGTGGTGTCCACGGGCCTGATCCAGAATGGAGACTGGACC
TTCCAGACCCTGGTGATGCTAGAAACAGTTCCTCGGAGTGGAGAGGTTTACACCTGCCAAGTGGAGCACCCAAGC
GTAACGAGCCCTCTCACAGTGGAATGGAGTGAGCAGCTTTCTGATTTCATACATTTCTCACCCACCAAGAAGGGG
ACTGTGCTAATCCCTGAGTGTCAGGTTTCTCCTCTCCCACGTCCTATTTTCATTTGCTCCATGTTCTCATCTCCA
TCAGCACAGGTCACTGGGGATAGCCCTGTAACAGTGTGTAGAAACACCTGTACTCCCTGTGGAATCAGTCATGC.
......................... TTTTTTTTTTTTGAACCTCCCCATGATGTCACAGGTCAGGGTCACCCGAT
CTCCCCAAGCTCCAGGCCCTGCTTCTGGGTCTGAGACTGAGTTTCTGGTGCTGCTGCTCTGAGTTACTTGTTTTG
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ATCTGGGAAGAGGGGAAGCATAGGGGCCTACCTGACATGAGGGGAGTCCAATCTCAGCTCTACCTTTTATTAGCT
CTGTCACTCTAGACAAACTACTTAGCTTCATTGAGTCTCAGGCTTTCTGTGGATCAGATGTTGAACTCTTGCCTT
ACATCAAGGCTGTAATATTTGAA . TGAGTTTGATGTCGGAACCTTGTAACTGTT . CAGTGTGATTTGAAATCCTT
TTTTTCTCCC . GAAATGGCTAGTTATTTTAGT TCTTGTGGGGCAGCCTTCTTCCCCATTTTCAAAGCTCTGAATC
TT..AGAGTCTCAAGTAAAGAGGTTCAATCTGGAATAAGCATCACTAAACCTGGCTTCCTCTCTCAGGTGCACGG
TCTGAATCTGCACAGAGCAAGATGCTGAGTGGAGTCGGGGGCTTTGTGCTGGGCCTGCTCTTCCTTGGGGCCGGE
CTGTTCATCTACTTCAGGAATCAGAAAGGTAAGGAGTCTTTGGTAGCTGGCTCTCTCCATAGGCTTTTCTGGAGG
AGGAACTATGGCTTTGCTGAGGTTAGT TCTCAGTATATGAGTGGCCCTGAATAAAGCCTTTCTTTCCCCAAACGG
C.TCTAATGTCCTGCTAATCCAGAAATCATCAGTGCATGGTTACTATGTGAAA . GCATAATAGCTTGTGGCCTGC
AGAGACAAGAGGAAGGTTAACAAGT.A.GGGGTCCTTTGGTTTGAGATCTTGGAGCAAAT TAAGGAAGAGCCACT
AAAGTTAATGGAATTACACTGGATCCTGTGACAGACACTTCATGCTTCATGGGTCACATGGTCTGTTTCTGCTCC
TCTCTGCCCTGGTTGGTGTGGGTTTTGGTGTTA . . GAACTCTCCGGTGGGAGATCTGGGACTGGGATATTGTGTT
. GGAGGACAGATTTGCTTCAATATCTTTTAAGTGTATATCTTTTCCTCTTTTTCCCAGGACACTCTGGACTTCAG
CCAACAGGTAATACCTTTTAATCCTCTTTTAGACACAGATTCAGTTTCTCCAGTGAGAGGTGAAGCCAGCTGGAC
TTCTGGGTTGGGTGGGGACTTGGAGAACTTTTCTGTCTTACAAGAGGT TTCTAAATGCACCAATGAGTGCTCTGT
AAAAACACACCAATGAGTGCTCTGTAAAAATTGACACTCTGTGGCTCGCTAGATGT TTGTAAGATGGACCAATCA
GCACTCTGTAAAATGGACCAATCCACACTCTGTAAAATGGACCAATCAGCACTCTTTAAAATGGACCAATCAGCA
GGATACGGGCAGGGACAAATAAGGGAATAAAAGCTGGTCACCCTAGCCAGCACCGGCAACCTGCTTAGGTCCTTT
TCTATGCTGTGGAAGGTCTGTTCTTTCACTCTTCACAATAAATCTTGTGCTCACTCTTTGGGTCCGTGCCACCTT
TAAGAGCTATAACACTCACTGCAAGGGTCTGTGGCTTCACTCTTGAAGTCAGCCAGACCCTGAACCTACCGGAAG
GAACAAACTCAGGACACACTAGAATGATGGTAGAGGTGATAAGGCATGAGACAGAAATAATAGGAAAGACTTTGG
ATCCAAATTTCTGATCAGGCAATTTACACCAAAACTCCTCCTCTCCACTTAAAAAAGGCCTGTGCTCTGCAGGAC
TATTGGCTCTGGGAGACTCAGGAACTTGTTTTTCTTCTTCCTGCAGTGTTCTCATCTGAGTCCTTCAAAGAGGGG
GAAAGAAAC . GTTAGTAGAGCCAGGT . TGAAAACAACACTCTCCTCTGTCTTTTGCAGGATTCCTGAGCTGAAGT
GCAGATGAC. . AATTTAAGGAAGAATCTTCTTCCCCAGCTTTGCAGGATGAAAAGCTTTCCCGCCTGGCTGTTAT
TCTTCCACGAGAGAGGGCTTTCTCAGGACCTAGTTGCTACTGGTTCAGCAA . . CTGCAGAAAATGTCC . TCCCTT
GTGGCTTCCTCAGTTCCTGCCCTTGGCCTGAAGTCCC. . AGCATTGATGGCAGCGCCTCATCTTCAACTTTTGTG
CTCCCCTTTGCCTAAACCCTATGGCCTCCTGTGCATCTGTACTCACCC. . TGTACCACAAACACATTACATTATT
AAATGTTTCTCAAAGATGGAGTTAAATATCATCTGGTCCATTTGGCTCCAAAGACAAAAAATGAAAAGAAAAGAA
AAGAAAAAGGGAAGATTATTTCCTAACAGAATAATGATTTTCACGTGTGTGTCATGAGTATGTGAGGTAA . TGTA
TATGTTAAATACCATGATTTAGTCATTCCACACTATAGGCATATAACAAAACTTCATGCTT . . CCACATAAATAT
GCTATACAATTTTTACTTGTCAATTAAAAAAGTAATGCTAACATTTAAAAAGGCAGTGCATAAAAATTGAGAACA
GATTATAACAACTGAAACAACTTGGCCAACATGAGATGAGAAACCAGCTAGCAAGTC

DRB345 DRB5*01:01:01:04 16632 AGCACAGAGCTGGCTCACGATAGGGACCCAGTTAAAGTGTTTTACGTGCAACTGGATCAAATCTTTCAAGTACTA
ATTTAAAACAATCCTTTAAATAAGGAAATTCTGTTTCAGAAGAGGACCTTCATACAGCATCTCTGACCAGCAACT
GATGATACTATTGAACTCAGATGCTGATTGGTTCTCCAACACGAGAGTACCCAAACCAGGAGGAAGGAAATCAGT
AACTTCCTCCCCATAATTTGGAATGTGGGTGGAGGGGGATCATAGT TCTCCCTGAGTGAGACTTGCCTGCTCCTC
TGGCCCCTGGTCCTGTCCTGTTCTCCAGCATGGTGTGTCTGAAGCTCCCTGGAGGTTCCTACATGGCARAGCTGA
CAGTGACACTGATGGTGCTGAGCTCCCCACTGGCTTTGGCTGGGGACACCCGACGTAAGTGCACATTGTGGGTGC
TGAGCTACTATGGGGTGGGG. . . AAAATAGGGAGTTTTGTTAACATTGTGCCCAGGCCAGGTGCCTTAAGAAATT
GTGACATTTTCTTCAGAGATTGCCCATCTTTATCAT . GGGATCCCAAATTATTTCCTCCACAAAAGGAGCTTGAC
TACTTGCCCTCTCCATGAGACT . GTGTAAGGGGCCTCCATACAGGTCATTTCTTCTCAAATCTCCACCAATGAAA
CCTTTTCATCACATGTCCTCAGGGTCTTTAGAGGAT T TAGAAATAAGGATGCTAAAATAAATTCCCCATACAGCA
CTTCCCTTTATTATGTTGACCTATGTCAGACAAAACGAGTTTTTTTCTGAAAATTTTGTGGGAGTCAAGGGAATT
CAAAGGGTCTCTCCTAGACAATCCTGTGTTATGCCCTTGACAGAACCTGTGATATTGGCTCCTCTTCCTCATATG
TGAGAATGGACCCAGTGGCCTCCCCATTACCTCCTTTCTTTTCTTTCTGAACTCCAATGTTTA . v v v v v e s
CCCTGTAATGTATGCAAGGTCTCTGACAGAAGTTATGCTTAGTGCTTTTT. . . . CTTATGGGGAAAAATCCTTGG
AGCTGAAGCTGAGATCTTTAGTATGTGGAGTCACCCTACAGT TAAAGGGCATCTATGAGGTATTCTTTGGTGCCT
AAAGGACTTAAGGCATCCTCTAAAAACCTGGCCCAGGT TAGAGTTTATTACAAATCTTTTTTAACCTTTCTATAC
TATTTGCTCCTATATCTCCTACATGCTCTAACTAGACATGACAGGAAGAGATTCAACTAACATAGGACAAATTAT
ATGAAATTCTATTTTTGTAAGTCAAAAATAGTCAAATATCAGAAATTTGATAAGGTTAAAACTATATACTCTGTG
TGGGGTTACAGAGAGAATGTGGACATTGTTCACATCTCATAGGGCTGARAGTTAATGATCAAGTCCTGGGAACTC
ATTGTCTTACTGGGGTCTTGTCCTAAATTTCATAGGTTCACCCGTCATGCCCTCAGCTTTCCTTAATTAGCCATG
TCTGCTTACCTCTTCCTCCAGTTTCTCTCTATTTTTCCCCAGCTATGTTGTCATCATATCCAGAAATCCCTAAAG
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CTTGCACAGATCCTTAGCACTATGAGATCCATTGAAAGAGATAATTTTTTTCTTTTTGAGATAGGGCCTGGCTCT
GTCACCCAGGCTGTAATGCAGTGGTCCGATCTAGGCTCACTGCAACCTCTGCCTCCAAGACTCAAGCTATCCTTC
CTCCTCAGCCTCCAGAGCAGCGGAGACTACAA. . v v v v v v v n GCCCAACT......... AATTTTGTTGGAGA
TGAGATTTCTGCCATGTTGCCCAGGGTGGTCTTAAACTCCTGGACTCAAACAATCCTCCTGCCTTGGCCTCCCAG
CATGCTAGGATTGTAGGTGTAAGCCACCGCACCCAGGCACGGTGAATTCATTGCCCAGGCAATGAATCTCAATGA
AAAA. .TTTCTTTTTTCTTAAATCACTGTTTCTTTATCTGTGAATTCTTCTTCCAATTAGAAGGAGGAGAAAGAA
GAAATTTGCCTGTATTTCTCACCGGGAGGAGAAGGATTCTAGTGTGACATCAAATTGAAAGAGTGCTGGAGCTCG
AGCCCCTTCTTGCTTTCCAGGATCCTTGCAGTGATCAGTTCCCAGAACCATGGTTTATTAATATAAACCACAGTT
ATTTTTATCAGCAGCTACTCTGTACTGGGCTCCCTTCTAGGTTCAAATCATTCTATTTGAGTAAGATAGAGAGGG
TCCCGACTCTCAAGG. . .TTACACAAGAGTGGAGGAGACAGACACTAACCCAATAAGCATTTAACAAAGAAGAAA
ATTTCAGAGAGTCATAGTGCACTGAAGAAAAGACATCAGGTTTGT . GGAAAAGAGAGAAATGGATTCACCTACTT
TAGTTCATATGTCTAGAGAGCCCTACTTGAGAAAGTGACATCCAGCTGAGAAAACAAAATAAGTAGACAGTCGTG
AAGATCTAAGGGACGAAAGTTCCAGGGAGACCGAATTGGGGGGGAAGCCCTGGTGTGGGAAATTATGTGCAGGGA
CAGAAAGAAGGCTAGAGGGACTGAAGTG.AGCAAGCAAGGAAATGCAGTGGCAGAAGATGAGGTAGGATGCAGAG
AGGAAGTCGGGAGCCTC. . .ATATCAGGCTCTGATGTCCATGGTAAGAAACTTGAATTTTATTTTATTTT .ATTA
ATTT....ATTT.ATTTATCTTATTTATTTTTGAGAGGGAGTTTCATTCTTGTTGCCCAGGCTGGAGTGCAATGG
CATGGTCTCAGCTCACTGCAACCTCTGCCTCCCGGGTTCAAGTGATTCTCTTGCCTCAGTCTCCCAAGTAGCTGG
GATTACAGGTACCTGCCACCATGCTCAGCTATTTTTTCTGTGTTTTTACTAGAGACAGACTTTCACCATGTTGGC
CAGGCTGGTCTTCAACTCCTGACCTCAAGTAATCTGCCCGCCTGAGACTCCCAAAGTGCTGGGATTACAGGCGTG
AGCCACTGCGCATGGCCTGAATTTTATTTAAATAGATATGGGAAGCTACTGGATGGTTACAAGGAAAGTCAATTT
ATATTCTTTTTTTTTAATTTTTTAATTTTTTTTTTTTTT . GAGATATAGTCTTGCTCTGTCACC . AGGCTGGAGT
GCAGTGGCACTATCTCGGCTCACTGCAGCCTCTGCCTTCTGGGTTCAAGAGATTCTCCTGCCTCAGCCTCCCAAG
TAGCTGGGATTACAGGAGTGCACCACCACGCCCAGCTAATTTT .GGTATTTTTAGTAAAGACAGGGTTTCACCAT
GTTGGCCAGGATGGTCTTGATCTCTTGACCTCGTGATCCACCTGCCTCAGCCTCCCAGTGTGCTGGGATTACAGG
CGTGAGCCACCGTGCCCGGCCTATATTGAATTTTTAAAACTAATTCTAGCTACTCTGTGGGGATTGGATTGTTGG
GGTTGACAAGTGGTTAGGAAGACTATTTAGGAGCACAGCAGGGAATCCTC.AGGGAAAATAGGCTTG. . v v v v\
.. .AGTTCACTAGTGATAAAGACAGTGAAAAAGATAAAGTGGA . . . v v v v i i i e e n TTTTGCTTACCTTGTT
AATGGATTACTGTAAAGGGGGTAGAAATATCAAGCTTATTCCTAAGGATTTTGTTTTGACAAATTAGTGAAAGGT
GGTGGTGTTTATTGAGATAGGGAAAACTGTGGGAGGAAATGATTTGAAGTGGGTGGTTGGAAATAAAAGTTTTGT
TTAAGTTTGAGATGATTTATTGACATTTGTGTGGAGCAATCAGAAGGTCAATGGCATTTAAAAGACTCATGGTGG
GCCAGGCGCAGTGACTCATGCCTGTAATCCCAGCACTTTGGGAGGCCTAGACAGGCGGATCACCAGGTCAGGAGA
TCAAGACCTTCCTGGCTAACACGGTGAAACCCCGTCTCTACTAAAAATACAAAAAATTAGCTGGGCATGGTGGTG
GGTGCCTGTAGTCCCAGCTACTTGGGAGGCTGAAGCACGAGAATGGCGTGAACCAGGGAGGTGGAGCTTGCAGTG
AGCTGAGATCACACCACTTCACTCCAGGCTGGGTGACAGAGCAAGACTCCGTCTCAAAAAAAAAAAAAAAAAAAA
AGAGACTCATGGTGAGG. . ... CCAGGGCTGGAGGTATTTATGTTGGTGGCATCAATAGGTGTACTGTGTTAAAT
TCCAGGGAGTGGAAGAGGTTACATAGGGAG. . . .ATTGTCTGGAGAAAAAAGAAAAGGGCACAGGCCAGCAAAGG
GGACTAAGAAAGAGCCCAGGGATGTTGGGAAAAAACCAAGATTACATCATATGTGTAAGTCAAGAAAAATAGATT
TTTTTTTTTC.AAGGAGAAGGGAGAGGCCAATTGTGGTGAGTACCACTAAGAGGAGGGTGAAGTGAGAATGTGAC
AGAGAAGCAACGGCTGGG. ... ... ATTGGTGGAGCTGATATTTGCAGTCAGTAGAGTATCCAGGGAGGAAACTG
GATTGGACCATTTGAAGAGCGAGTAGAAGAGAGGACAAGGTTAAGGTTGACTGTTTTGAGTAGCGAGCTTCAGGG
AAGGACTGTGCTCTGGGTTCAGGGAGCCAGCTGGATCAAAAGGAAAAGGCT . v v vt it e i it i i i e e e e
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......................................... AAAGAGGCTGAAGAGAAGCAGGAGGACCTGTGAA
CCAGAGATGCTCGGTCATTATTATCAAGGAAATATTAGAGGGCCCCTGTGTGCAGTGGTGACTGCTCATG.AAGA
GGTCACACAGCCAG. v v v v v v v v v e ee e s TATTTCACACAGCCCATATTTATTAGTGACTTAG. .. .AATATAC
CAGTTACTACTCTAGGTCATGAGAATGGAGTGATGAATAAAATGAATCTGGTCTCCATCAGTATATGCCATGTAA
CATTTTGCAGTGACTGTGTACCAGGCCTATGAATTTCAGTATGCAATTTCAATAATGATCCTGCTGTATCTGTGG
TATATAAAAA .CATGTACATCTCTGGAATCTAAAATTGAAAGGTTATAAGTAAAACCCAGTATCACAAATTTGGT
GCTAGAAATCAGATTGCAGTTTAAATCTGAGCATGTAGAAAGTCCATTTCTTCTATGTCAGCAGGTGCCTTTTGT
GTGAGGTTTAGGTATACTGCATTATTAGACATAAACCAGTGTTTCTGCCCTCTGTTTTCAGAATGACAATTCTTT
ATGAAACTAATAGAAGAACAGAAGACAATTGCAAAATCATGATGAAGATACTAATTGCTTTAGAATCATGTAATA
GAAAAAATAATGTGAGCTCCAGTTATAGGGATCAAAAAA . TTAAAATGGGAATACATTTGAGTGTTTATTATGTG
ATCACTGCTAAGAAGACTCTTTATTAAATTTCACACTT .ACAAA.AATCCTGTGAGGATT. .. .. ATTATAAAAT
GCATTTGATAGATTACAAATAGGCTTATGGTTGGCAAAAAGTGACCCATTTAAAAGAGGTCATATTT .CAATTCA
TATTTTCTGATTCTAGAATATGAGAGTTTTT. . ..CCATCATTAGTGAGTAGTGACTTGATTGTGTCTGAATTAT
TGACAAAATTTCTAATATTCATATGTACCAGGTTGTTTCTTAGAGTGGGGGCAGAGATGCAAGGGCTTCTAGTTC
CAATGTATAAAAGAAACTTTCATTCATTTTGCATTTATCATTTTAAAAGTTCTATAAGTCTATCATAGGCATGTG
TTGAAGAACATAAAGAAGTATTAAATCATTCCTTCTTCTGAGGTTTGACTAGCAAGTCTGGCTAGGGTTGTCAGA
TAACAAACAGGTTCCTAGTTAAATCTGAATTTCAGACACACGACCACAATTTATTGGAAATCCAGATTTACCTGG
GCATCCTCTGGTTTTATTTGTCAAATCTGTCAACCCTAAGTGGGACACATGAGCATGGATTACAGTGCTAGCCAT
GCAAGCCACAGTGACAGTGACTTTACAAATGTTTATTTTTTAACATTCTGTCTGTAAAGAAAGTGCTTACATAAT
TTAGGAATAGAAAGATAGACATTGTTTGATCCAGGGTGCACACCTCTCTGCCATCATTTCTAAAGGGCAAACGGA
GCTTTGTGAAGGTCTCTACACAAAGTCTGGGGACCTGCTCATGTTTTGTAAACTGTCTGTATGAGAACGTCATTT
TCTTGGTTTCTGACTTTCTGAGGGGACTTGACTACAAAACCAAGAGTTCTATCTCTGGCCAAGGCTGGTAATTTG
ATGCCTGCTAGTATTGTTGGGAGTGGGAGACTGAAAGACGTGAGTTAGTTGGGGCATTAAATGGGAA . TAAAATA
GCTGTGGTTGTGATTCACTACTACAGATAATTAGTGGACAAGTGGCAGAGAAATTAAGAAAGAAGATGATATGAA
AGACAAATGATATGATTTGGTGACTGGTTGGTAATGCAAGGAAATCAGTAAATCTTAGTTCTCAACAAGTTCATT
TTCTGGAAAGATAGCACTGTATTGGGACCAGAATTCTATAAAGCATTCGTTTTATGTAGGACCAAGATATTCA.C
AGATATTTTTCAATACAATTCTCAGCTGCTCCATAACCACTAGTGGCTTGTTCAACACAGGTTTTTTCAGATGGT
TCACACCTGTGGTTCTTACCCAGGGATCGTTCACCACCGCTCCTTTCCCTCCCATCACCCTTGGGGAACTTGTGG
CAATGTTTG.AGCAATTTTTGGTTGTCACCACAGGGGTTTCTTCTGATATTTAATGAGTAGAAGCCAGGGACACT
GCTAGAGAACCTACAATGTTCAGAACAGCCTCCTTTACCAACAAAGAATTATCTGGACCAAAATGTCAATAGTGC
TGAGGCTGAGAGCACTGTTTCACACTGTGCTCTTTCTGAAAATTCTAGACTCACATCTTTTATACACTCAGCACC
CAATTCAGTTCTTTATGGTTTATTTTTGCTTGCTTCATTATGCAAAA .GTAGACAGTTGCATAAATTCAACCACT
TTCTTGTTGAATCCATTTAGTCAATGCAAGTTTAATAGCTTCATAGTTAGTTTTTGCCTTATGCAATATTTTTCA
ACATTTTCATGAGTTGTTGGTCAGCACTACCTCTATTAACTTTCAACAACTTGCCCTTATAAGTCACAAATAGTG
ATGCT.CTGCAATTATTTTTCACTAACATGCCTGAGATTTCTGTAGTGATTCTACATTTGGTATGATTCATAATG
TAAAATGCTTTTATTTATTCATTTCACTTTTAACCAGAGGATTATTTTTCAGTTATTTTTGTCATTTTTACACTT
CAATCAAACATAAAGACAAAAACATCTAAAATATAT. .AGTATTTTACATATGTGTATATTTACACACATATATG
TATGTATGTTTACATGTATTGAAACTACAGAAGCTCATGTCACCAATAAGAGCTCTGAGACACTTTTGACCCCTT
ACTCTTATCAGGTGAAATTTGCCAAATAAGTTTTATGAACAAATTTCTTTTAACTGAATATCTGAGCTTTGTGGA
TTTAGAAATGCAAAGGAAGGTTTGTGGACATTCAT .GGGATCATGGTTTTATTCTCCTTAAATCTCTTTGATACT
TTCCCACTGTCTTTAGCATAAATCTCAGATCCTAACACCACCCACAACGCTTTTCAATACCTGGCTTCTTGTGAT
GTCTCCAGTCTAATCTTTTACCCTCCTTCCCCTCAGCCTCTCTGCTTTAGTGAACTTTGTTCTAGTTTCTTGAAG
AAGTTCATCAATTCAAGCTTTTGTGCATGGTATTTCCTAAACCTGAAA . TGTGCTTCCCCCGTTTTGCCCAAACA
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GACACAGAGTC. ...TCCACTCCGCCCCCTGGTTCACACCTGCTTAACCTGCCAAGTCACATCTGAACTGTCACC
CTTCAGAAGGTCCTCCTCTGGCACCCTAATGTAATTGAGATCATCCTATTACTCTGTGTTCTGGAACTCCACACT
TCAGACATTTCTCATTCCTGTCTAAGCTCTTGTGTGTTTGGTTTTTGGCC. TCACTTTTACTGCTCTTTAAGCTC
CCCCAGCGGAGTGGAGAGGTCTGTTTTCCCGTGTTTGGATTCCCAGAGGCAGTGCAAGCCTGGCACAAGGTCATC
ACTAAAGGAGTGTTCACAGGATGAACGCGGTGGGAG. . .TT .AGGGAACGGGTAAAGCCTGTGGGATGAGAGAAG
GAGCAGAGATTGTCTTTGGGGTGCAGGCTCCCAGGAGGAGGCGGCGCGGGCTCCGGTGCTGGGCGGATCCTCCTC
CAGCTCCTGCTTGGAGGTCTCCAGAATAGGCTGGAGGCGGGGA . . GGGGGTCCC.AAAAGCCTTGGGATCAGAAG
GGGTTTTCCTGCCTGGTCCCCCAGACACCCCGTTCGCCTCAGGAAGACGGAGGATGAGCCTCTGGGCTGCGCGTG
GTCGGGGTTATGGTTGGGATCAGTTAAGGTTCC . AGTGCCCGCACCCCGCCCAGGGAGCCCCGGATGGCGGCGTC
TCTGTCAGTATCTTCCCCGGAGGCCGCCCCTGTGACCGGATCCTTCGTGTCCCCACAGCACGTTT .CTTGCAGCA
GGATAAGTATGAGTGTCATTTCTTCAACGGGACGGAGCGGGTGCGGTTCCTGCACAGAGACATCTATAACCAAGA
GGAGGACTTGCGCTTCGACAGCGACGT .GGGGG.AGTACCGGGCGGTGACGGAGCTGGGG. . CGGCCTGAC.GCT
GA....GTACTGGAACAGCCAGAAGGACTT.CCT.GGAAGACAGGCGCG. .CCGC.GGTGGACACC.TACTGCAG
ACACAACTACGGGGTTGGTGAGAGCTTCACAGTGCAGCGGCGAGGTGAGCATGGTGGGGGGCGGGGCCTGGGTCC

................................................................. AATCTTGAGC
AAGGACTTCTGAGGACACAGGTGTGTGTGTAGAGTGTGGATTTGTCTTTGT. . . ... GGCCTTTGTGGGAGGGGA
AGCAGGAGGGGGCTTCTTCTTATCCTTGGAGGCCTCTGTGGGGAGGTGACATGGGAGGTGGGTGCAGGGGGCTGG
AGAGAGAGGAGACCTTGGTTGTCTCGTGTCCTTAGAGATGCAGGGAAGGAAAGTGTAAGGTGTGTGTGGTTGGGG
TGAAGGTTTAGGGGAGGAGAGCTGAGGGGTGTGGAAGATTTGTGATAATATGAGGAGGCCAGTTCCAGACTGTCC
CTGGCACCCACCCTTCACGCAGTCTCTGAAATAAAAGTGTGTGGTGTTTGTTTGCAAAAGCATTAGATTAATTTC
TAGGGGAATTGAGGAGACCTCTGAGGCACTTCTGAAGCTTCTTTAGGTCTAAATTTCTTGCTATTTTTTCTGTTT
GTTTTCTTAGTGTGTATATTTTTACATAGTTGAAATGACTGTGAAACTAACTTTTTGA.TTAAAATTTTAATACA
CTGTTACTATTTTATTATAATGCTAATAGTTTTCTACTACTTACCTATTATTCTTTTATATATAATAGTTGTGAC
ACAACTTA. .TCTCACTTTCCCCTTT. .GTTGACCTTTATTATGACATTCACCAAAAGTTGAAAATATATGTTTC
TGGTTATTATTTAATTTATTTTTTT . . ATTTGGAA . & v i it ittt ittt ettt eeeeeenn TTCTTT
TGAATTATCTTGACCTATTTATTGCCCAATTATAATTACTGCTCTAAGAATTCCCTATTGTATTTGGTAGGTAAT
GGACAATGATCTATTTTCTGTTATCTCCAGGGCTTAGTATTTTTCTCAGTGATTTTGTGGGTTCTTTGTACTGTA
AGATTATTAACACTTTATTGATATTTGATTCCACATTTTCTCCAGTTTTTGATTTGTATGTTGATTTTGAAAATT
CT..... ATGTTAAGAATTTGAACATTTCTGTTTAATAAAATATATTCCAAAACTTTTATTAATGGTTTACAAAC
CATCTTAAATCTATCATTTTGTGGTATTTTTGTCTCCAGGTTTCTCCTTCCTTCTTAAAAAAAA . TGTATTTATT
GAGAGTCTGCTAGTGTTAGGGATTTTCCTAGGCATAAGCACCCCAAGTAATGAGTCCCAGACCCTGCCTGCCTTG
ATCCAAATGTCATTCTGGAAAGAAAAATTATTTTACAATGATA.GTATAATAATAGTTATGCTTGTTT . GCATGG
GAGATGCATTGATCAGCTAAATGTAAATGTAAGAATTTTCAAAACTAAAATAACTTTCCTTAATCCTTCTCTCTG
CTTTATGACTCATGCTTTGCTGGGAACTTAAAGATT . GGAGAACCATTTCTGTCTGTCCTACCTTCCCAGGGGCA
CAACCATTTCTGTGTTGTTCTAAGGTGTGAGTGCATGGCAGTAGTATTCCTAAACATTCATACTCAGTCTCCTTT
TGTACCCTACTCGGTCCCTTTATCTATCCACATTACTTTAAATCATATTTTTCTCTCAAGCTGTACAAGGATGAT
AAATAGGTGGCAAGTGGAACACCCAAGTGTGATGAGCCCTCTCACAGTGGAATGGAGTGAGAAGCTTTATGACCT
CATAAATTAAAGGCTATCTTCAGTCATTGTTTTATATATTTTATGTGCATTAATCCTCATATAACCCCAAGAGGT
AAATTACTATAATTATCCTCTATTATGGGTGAGAAAGTTGAGACACAGAAGAATCGAAAAACTCTTCCAGCATCA
ACCAGTAAAAGGCAGACCTTGGATTTGAGCCAGGCAACCTGGCTCAGGTATCAGTTTTAATTACTACACTCTGTA
CTTTCAAAGACTTGTAAACACTTTGACAATGCATCCCAATTTCAAGTGATGAAGAAACAAACACAATTTTTCAC.
. .ATCTCTCAAATCTGATGAGCCCCCACTATAAAGACTAAATTCCAGGCTGATGACACTGTGAGGCCTCATGGCC
AGCTGTGCTGGAGGCCTGGTCAAGGCCAGAGCCTGGGTTTACAGAGAAGCAGACAAACAGCCAAAAAGGGAGATT
CACTCTGTCTTCCTGAGTCATTCCCTCTACATTTCCTTTCTCCTAGTTGAGCCTAAGGTGACTGTGTATCCTGCA
AGGACCCAGACCCTGCAGCACCACAACCTCCTGGTCTGCTCTGTGAATGGTTTCTATCCAGGCAGCATTGAAGTC
AGGTGGTTCCGGAACAGCCAGGAAGAGAAGGCTGGGGTGGTGTCCACAGGCCTGATTCAGAATGGAGACTGGACC
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TTCCAGACCCTGGTGATGCTGGAAACAGTTCCTCGAAGTGGAGAGGTTTACACCTGCCAAGTGGAGCACCCAAGC
GTGACGAGCCCTCTCACAGTGGAATGGAGTGAGCAGCTTTCTGACTTCATAAATTTCTCAACCACCAAGAAGCAA
ACTTTACTAATCCCTGAGTGTCAGGTTTCTCATCTCCCACATCCTATTTTCATTTGCTCCATGTTCTCATCTCCA
TTAGCACAGGTCACT........ GGGGGTAGCCCTGTATAG.TTTCTAGAAACACCTGTATCCTCTGGGGAAGCA
GTCATTCCTGGCAGGAAGGAGAGGCTGTCCCTGTTTTGAACCTCCCCATGATGTCACAGGTCAGGGTCACCCCCT
CTCCCAGGGCTCCAGACCCTGCCTCTGGGTCTGAGACTGTGTTTCTGGTGCTGTTGATCTGAGTTATTTGTTGTG
ATCTGGGAAGAGGAGAAGTGTAGGGGCCTTCCTGACATGAGGGGAGTCCAATATCAGCTCTGCCTTTTATTAGCT
CTGTCACTCTAGACAAACTATTTAACCTCATTGAGTCTCAGGCTTTCTGTTTATCAGATGTTGAAGCCGTGCCTT
ACATCAGGGCTGTAATATTAGAA . TGAATTTGATCCCTGAAACTTGTAACTGTT . CAGTGTGATTTGAAAACCTT
TTTTTTCTCCAGAAATGGCTAGTTATTTTAGTTCTTACAGAGCAGCCTTCTTCCCCATTTTCAAAGCTATGAATA
TTGCAGGGTCTCAATTAAAAAGGTTCAATTTGGGATAAAAATCACTAAACCTGGTTTCCTCTCCCAGGAGCACAG
TCTGAATCTGCACAGAGCAAGATGCTGAGTGGAGTCGGGGGCTTTGTGCTGGGCCTGCTCTTCCTTGGGGCCGGG
CTATTCATCTACTTCAAGAATCAGAAAGGTGAGGAGCCTTTGGTAGC.GGCTCTCTCCATAGACTTTTCCAGAGG
AGGAAATAGGGCTTTGCTGAGGTTAGTTCTCAGTATATGAGTGGCCCTGGATAAAGCCTTTCTTTCCACAAATGA
CCTCCAATGCCCTGCTAATCCAGAAATCATTAATGCATGGTTACTATGTCAAAAGCATAATAGCTTGTGGCCTGC
AGAGATAAGAGAAAGGTTAACTAGTTAAGGG . TCCTTTGGTTTGAAATCCTGGAGCAAATTAAGGAAGAGCCACT
AAGGCTAATGCAATTACACTGGATCCTGTGACAGACATGTCATGCTTCATGGGTCACATGGTCTGTTTCTGCTCC
TCTCTGCCCTGGTTGGTGTGGGTTGTGGTGTTAGAGAAATCTCAGGTGGGAGATCTGGGACTAGGACATTGTGTT
GGGAGAATAGATTTGCTTCCATACCTTTTAAGTGTATATCTTTTCCTCTTTTTCCCAGGGCACTCTGGACTTCAC
CCAACAGGTAATACCTTTTAATCCTCTTTTAGAAACAGATTCAGTTTTCCTAG. v v v v v i i i i i e e eeee e

...................... AATGATGGCAGAGGTGATAAGGCATGAGACAGAAATAGCAGGAAAGACTTTGG
ATCCAAATTCCTGATCAGGCAATTTATACCAAAACTCCTCCTCTCCACTTA. . ... GGCCTGTGCTCTGCAGGAG
TATTGGTTCAGGGAGACTTAGGAACTTGTTTTTCTTCTTCCTGCAGTGCTCTCATCTGAGTCCTTGAAAGAGAGG
AAAAGAAGCTGTTAGTGGAACCAGGTCTGAAAACAACACTTTCCTCTCTCTCT . GCAGGACTCGTGAGCTGAAGT
GCAGATGACCACATTCAAGGGGGAACCTTCTGCCCCAGCTTTGCATGATGAAAAGCTTTCCTGCTTGGCTCTTAT
TCTTCCACAAGAGAGGACTTTCTCAGGCCCTGGTTGCTACCGGTTCAGCAACTCTGCAGAAAATGTCCATCC.TT
GTGGCTTCCTCAGCTCCTGCCCTTGGCCTGAAGTCCC. .AGCATTGATGGCAGTGCCTCATCTTCAACTTTAGTG
CTCCCCTTTACCTAA.CCCTACGGCCTCCCATGCATCTGTACTCCCCCTGTGTGCCACAAATGCACTACGTTATT
AAATTTTTCTGAAGCCCAGAGTTAAAAATCATCT.GTCCACCTGGCTCCAAAGACAAAAAAT. .. .. AAAAAGAA
AAGAAAAAGGGAAGATTATTTCCTAATAGCATAATGGTTTTTATATGTATTTCATAAGTATGTGAGGTAA . TGCA
CATATTAAATAGCTTGATTTAGTCATTCCACACTATAGGCATATATCAGAACTTCATGCTGTACAACATAAATAT
ACTATACAATTTTTACTTGTCAAT.AAAA. .GTAAACCTAACATTTAAAAAGGCAATGCATAAAAATTGAGAACA
GATTATAACAACTGAAACAACTTGGCCAACATGAGATGAGAAACCAGCTAGCAAGTC

DQALI DQA1*01:02:01:03 6767 AAAAATTCCTGGAGGTTGTAAGCCAGAACATCCTGAAGGATGCCGTATAACTGATGACCTCATCTATCCACGAGG
CTGCTCAGAAATGCCCACCCCTGGCCAGGCGCGGTGGCTCATGCCTGTAATCTGAGTACTTTGGGAGGCTGAGAC
GGGCAGATCATGAGGTCAGGAGTTCAAGACCAGCGTGGCCAACATAGTGAAACCCCGTCTCTACTAAAAATACAA
AAATTAGCTGGGCGTGGTGGCAGGTGCCTGCAGTCCCAGCTACTTGGGAGGGTGAGGGAGGAGAATCGCTTGAAT
CCGGGAGGCAAAGGTTGCAGTGAGCCGAGACCTTGCCATTGTACCTCAGCCTGGGTGACAGAGTGAGACTACGTC
TC.AAAAAAAAAGAAAAAGAAAAGAAAAAGGAAAAAAAAGAAAAACACCCATCCCTCTTGCGACTGGCAGACATG
CACACACCAGAGAAGATTCCAATTTAATGTCCTCCCTTTATTCATAGAACAATTCCTCAAGTCCACTCTGAGTAG
AGGCTGCATCACAA. . .GGGGATTGCCCCGTCTCCTTCCAGGGCTCTTAATACAAACTCTTCAACTAGTAACTGA
GATGTCACCATAGGGGATTTTTCTAATTGGCCAAAACCTGACTTGGCAGGGTTTGGTTTGGGTGTCTTCAGATTT
CCTTGTCTTGAGGTCCTCACAATTACTCTACAGCTCAGAACACCAACTGCTGAGGCTGCCTTGGGAAGAGGATGA
TCCTAAACAAAGCTCTGCTGCTGGGGGCCCTCGCTCTGACCACCGTGATGAGCCCCTGTGGAGGTGAAGACATTG
TGGGTGAGTGCATGAGTGAGGGATGTTCTCTGGAGCTGAAAAACAGTAAATTGAAGGAAAAGAGATAAAGCGATT
T.GCAGAGAAACTGTAGAGATTTCCTAAGGGCCCTTTCAGTATTAAGACAATTAAAAATTATAGCTGTTCCTCCT
TCAGGAAACCAGAGCCCCAACCTACTCTTTTTGTTATCTATGCTGTTG. TGTTCACTAAGGACGCTATTCTGTTT
ATATTATATTCAGTGACTACGGCCTGGAGGTCTCTATGTCGTTCCATCATGATTGCCTCAAAAATTAGTGAGGTT
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TCCATCAGTGGATAATTTTTTATTATTAAAAATTTATGAAGTGTCATTCTCAAATTTCCCTGAACAACTTTTGAA
GCTTTTCGGATGTCTCCGGTGGTAGATCTTGGGG. .. . TCATTCCATCAATTATGTACTCTATAGATATTTAAAA
TGTTGCCCGTTTCTTTCTCTCAGACTTACTCACATTTCCACATGGGAACTGGCACAGGTGGGGAGTGGGTAAAGG
AGTCCAGCAGGCTGAATGCCTTCAACAATCATTTTACCACATGGTCCTCACTTACTCTCAGCTGCCTCATATGTG
TCACCTCACAAGTAATCAAATAAAATGGGCATGTGGCTAAGCTTTGTAAATAGTGAAAACATGAATGTCAATTT.
. TTTTTACATATTTCTATTACAGATATAGCTTCACATTTCTTTTCTTTAGCAAAATAAGGGATCATTTTATTTTA
AAATTGAGAA...... GTAGAAAAAATTGGTAAAATAAATCATTTTATTCTCAAATTATCAACCCAAATTACCTG
TTCTTCACCTCATCTAATAAAGTCCTATAAAAAGAAAAGTGGGCCAGACAAGGTGGCTCATGCCTGTAATCCCAG
CACTTTGGGAGGCCGAGGCAGGAGGATCATTTGAGCCTGGGAGCTTGAGACCAGCCTGGGCAACATAGCAAGACC
TCATCTCTACAAAAAAAGAAAAATAAAAATTAGCCAGGCATGGTGGTGTGTGCCTGTGGTGCCAGCTACTCAGAA
GGCTGCCGTGGGAGGACCACTTGAGTCCATGAGGCGGAAGCTGCAGTGAGCCATGGTGGCACCACTACACTCCAG
CCAGGGCAACAGAGAGAGGCGCTGTCTCAAAAAGAAAGAGGAAAGAAAGCGAGGAAGGAAGGAAGGAA . . ... ..
.................. GGAGAAGGAAGGAAGGAAGGAAAAGAAAAGAAAAGGGAAGGGAGGAAGGAAGGGAAA
AAGAAAGACAGAAAGAAAGAGGAAGGAAGGAAGAAAGGAAGCACAGATTAATTA. ... ... TTTGGTCTCTT. .A
CTCTCCTCTGCCTTTGTCGTCCATCTCTTTCCACCTCTCTTCATGCATCCCTTTCTCCCTCTTCCCTTTCAGGAT
CCATCTCTGACTCCCTGCTCCTTTATAGAGATGGACAGTGGG. TTTGTAAAACAAAAGTTGAAAAGTCAGATAGT
TAAAAGGGGAAGTGAACTGGAAGGTACTTTAAACTTTCACAACTTTATTAACCGTGGCTGCTCCCATTATGATTT
TGTTCGGCAGTGGAAGTTTCACCTGCTTCTCCAGAGCGCTTGGCGTCTTTGTTCCAAATTTCCTTTCTTCAACCT
CACACCAGAGTGCCCTGGTCAGGCTTGGCTCATTCATTAGGCACAATGTGGGCAGTGCAGGGGACCCTCCATACT
GTAAAGCCACATGAGAAGGTTTTAACTCCTTTTAAAATTAGAAAAATAATGGAATATTAGAGCCTAAGAAAATGT
TTTAACTTTTAATTCAGCCTAGATTATATTGTCTTTATACCAATTCAGTCATAAAATATAATTTTCCATATTTTT
GTGGAGGAAGAGGCCCATACAAGCAAGAATGCTCGGGGCTCACATGTCAGAATGCAGCCTTGGTCATGACTGATC
CTGGCCTTCGTATGGTTCTGCTACCTGTGTGCCTGCCCGTCTTCCCCAAAATCTATGTGGTCCTCGAATATAGCA
ACTGTCATTCAATACACATGTTTGAGCACACAGTGAGCTAAGTTTTAAGGATTCAAAGATGAAAAGTCATGCTGT
CTTCCCTGCAGAGGGTGCTCAGATTAGTGATGGAAACAGTATGGGGTGCAGGAAAGCAGAAGGCCATTGCTGAGC
AGGGCAGTGGACCCAGCAGAGGCTGAAACAATACAAGTGACTTGGTTCCAGGTGGGCCAGCAGGGTGACGTCCTC
TAGCAAAATTTGGCACCCAAGACAAGTACCAGAAGAAAAGAAAGACTGCATGTATTCCACATATATTCATGTTTG
AACAAGGAGTCAAGATTTATGGCAAGGATAAGGAGGCTTTGTTGGTGACCTGTTAAGACCAACCAGGGCAGTCAT
GCTGGATAGGGAAGAAGGTGAGCTGGAAGAGGAACAGACAA .CTTGGACAGCCAGATGTTGAGACGGAGGGGTTG
GAGGTCATAATGTGGTCAAAAACATGTTGATGAGAGGACTCAGCTACAAAGTTGTTAACTTAAGCAGAAACCTCA
AGGATGGATTTTAGAATTTCTCCAGGAAGTCCTAAAAGATAATTCCATTTCAGGGAGAAAAACAACAGACCACTG
CAAAGACCAGGGAACATGAAAGGATAATGTAGTTTGTCTTGCTTGGCAGATACTTTTGAAGGATGTTGGACTGTA
AGGCTGTCGATATCCTCCTCAGAGAACTTACTACAGTACATTGTATCTGTTCCCTTACCTACCTGACTCTTCCAC
TATTCAGTTTGTTCCTTAATAGTAGACCATGCCTGATTGGTGTTTTACACATCTCCGGCTATGTCTGACACTTGT
GGATGCTCAGAAAGTGGGGAAGGAAGGAAAGATACGATGGTAAAAGGCTTACACATGTCTTGACAAAAAAGTCCA
GTTTGGCTCATTTGGCTGGAGTCGTACTGCATGGCTGCCATTCTGCTCTGGCATCCTCAGACAAGCACACTGCCC
ATTAGAGGAAAAAGTGT . o v v i i e et GA.TATAAGTGTTGAGTCAGAATGCTGTAGACATT
TAGTAATCTCCTTCACAGGAAAAAAAAAAAAAA .GGTGGGGGGAA . TGACAGAAATCCAAAAACTAGTAGAGCTT
CCACTTTT.CATTTCAGAAGAAATCAGTTGCTCTCCTCTAAGGACCATTACTATTAACAAAACAGAGACCTTAGA
AGGAGGCATTGTTTATTTATTATATATTTTGTAATGTTATTACCAATCTTGTTATACTCTTTCTTATACCCTACA
ATTGTTAGCAGAAATTATTTTAAATTAATAAGATCCTGCATGCTTTTCCTTT. ... .. AAAAAAAAAAAAAAAGA
AAGATCT.CTGTGTAGAGTGTCCTATTCTGAGCCAGTCCTGAGAGGAAAGGAAGTATAATCAATTTGTTATTAAC
CAATGAAAGAATTAAGTGAAAGATAAATCTCAGGAAGCAGAGGGAAGTAAACCTAATTTCTGACTAAGAAAGCTA
AATACTATGATAACTCATTCATTCCTTCTTTTGTTCAATTACATTATTTAATCATAAGTCCATGACATGCCAGGC
ACTCAGGAAATAGTAAAAATTGGACATGCGATATTCTGCCCTTGTGTAGCGCACACTAGAGTGGGAAAGAAAGTG
CACTTTTAACTGGACAACTACCAACATGAAGAGGGGAGGAAGCAGGGGCTGGAAATGTCCACAGACTGTGCCAAA
AAATGAAGCCCATAATATTTGAAAGTCAGTTTCTTCCATCATTTTGTGTATTAAGGTTCTTTCTTCCCCTGTTCT
CCGCCTTCCTGCTTGTCATCTTCACTCATCAGCTGACCACGTTGCCTCTTGTGGTGTAAACTTGTACCAGTTTTA
CGGTCCCTCTGGCCAGTACACCCATGAATTTGATGGAGATGAGCAGTTCTACGTGGACCTGGAGAGGAAGGAGAC
TGCCTGGCGGTGGCCTGAGTTCAGCAAATTTGGAGGTTTTGACCCGCAGGGTGCACTGAGAAACATGGCTGTGGC
AAAACACAACTTGAACATCATGATTAAACGCTACAACTCTACCGCTGCTACC. .AATGGTATGCGTCCACCATTC
TGCCTCTCTTTACTTAAGTTATCCCTCCATACCAGGGTTCATTATTTTCTTCCCAAGAGGTCCCCAGATCTTCTT
ATGGCAATTGCTGAAATTTTATCATCTCCCATCTCTAAAATCACATATTCCCATGTAATACAAGGGTCTTTCCAT
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TATGCATTCAGCAAATCCTTCTAGGAGAGGTCTCATCAACCTCCTACTTTATTAAACATGCCCACAGAGAGAAGG
GCACAGGAATAAAGCAGAGGCAATGTGTCGTTGCTCCCAAGC . v v v it ittt ettt i it eeeaa e AGA
AGGTAAATAAGACCTCTTTGACTATCAGGTGGTGAAATGCTGGTAGGAGGGCTCTTCCAGGATGTAATGCAGAAC
... TTCAGGGCAGAGCTATTCACACTTCACACCAGTGCTGTTTCCTCACCACAGAGGTTCCTGAGGTCACAGTGT
TTTCCAAGTCTCCCGTGACACTGGGTCAGCCCAACACCCTCATTTGTCTTGTGGACAACATCTTTCCTCCTGTGG
TCAACATCACATGGCTGAGCAATGGGCAGTCAGTCACAGAAGGTGTTTCTGAGACCAGCTTCCTCTCCAAGAGTG
ATCATTCCTTCTTCAAGATCAGTTACCTCACCTTCCTCCCTTCTGCTGATGAGATTTATGACTGCAAGGTGGAGC
ACTGGGGCCTGGACCAGCCTCTTCTGAAACACTGGGGTAAGGATGAGTTTCATCATTTTTTGATTCTTTCTTGTC
TGTCAAGTTCAGAACTTCCTGCCTTTTACTCCTATATCCAAAAACTTGTTTTCCACACTTCATGGGTTTCTTTTC
B O O R TT
TTGAAAGAATAAAGCAAAAAAAGCAGAGATTTATTGAAAATGAAAGTACACTCTACAGGATGGGA. . . v v vttt
........ GTGGGCCTGCCACTTCATGGTTTTCTAATGATAGACTTCACTCTTCTCCCTAAGCCTGGGGCCTTGA
GTCTTTGCAGAGCCAACCCTCTACCCCATCCCATCCCACACACATGCACATGAGCACACTCTGCATTCTGACCTC
AACAACTTCACTTCCACAGAGCCTGAGATTCCAGCCCCTATGTCAGAGCTCACAGAGACTGTGGTCTGTGCCCTG
GGGTTGTCTGTGGGCCTCATGGGCATTGTGGTGGGCACTGTCTTCATCATCCAAGGCCTGCGTTCAGTTGGTGCT
TCCAGACACCAAGGGCCATTGTGAATCCCATCCTGGAAGGGAAGGTAAGATTGAGACTGGTTACAGTTGAAGCGG
CAGTATGAAAGGAAGGAAAGTGGGAGGGCGTTGTGGACATGAATGTGGTTGAAAGTTGTAGGGGAATTGGGAAGT
GGCATGATGATGACACAGGAGCCCCCTCGGACCCATTGATCTCATGTCTGCCCTGTTGCAGGTGCATCGCCATCT
ACAGGAGCAGAAGAATGGACTTGCTAAATGACCTAGCACTATTCTCTGGCCCGATTTATCATATCCCTTTTCTCC

TCCAAATATTTCTCCTCTCACCTTTTCTC....... TGGGACTTAAGCTGCTATATCCCCTCAGAGCTCACAAAT
GCCTTTACATTCTTTCCCTGACCTCCTGATTTTTTTTTTCTTTTCTCAAATGTTACCTACAAAGACATGCCTGGG
GTAAGCCACCCGGCTAC

DQAl  DQAI*01:02:01:03 6767 AAAAATTCCTGGAGGTTGTAAGCCAGAACATCCTGAAGGATGCCGTATAACTGATGACCTCATCTATCCACGAGG
CTGCTCAGAAATGCCCACCCCTGGCCAGGCGCGGTGGCTCATGCCTGTAATCTGAGTACTT TGGGAGGCTGAGAC
GGGCAGATCATGAGGTCAGGAGTTCAAGACCAGCGTGGCCAACATAGTGAAACCCCGTCTCTACTAAAAATACAA
AAATTAGCTGGGCGTGGTGGCAGGTGCCTGCAGTCCCAGCTACT TGGGAGGGTGAGGGAGGAGAATCGCTTGAAT
CCGGGAGGCAAAGGTTGCAGTGAGCCGAGACCTTGCCATTGTACCTCAGCCTGGGTGACAGAGTGAGACTACGTC
TC.AAAAAAAAAGAAAAAGAAAAGAAAAAGGAAAAAAAAGAAAAACACCCATCCCTCTTGCGACTGGCAGACATG
CACACACCAGAGAAGATTCCAATTTAATGTCCTCCCTTTATTCATAGAACAATTCCTCAAGTCCACTCTGAGTAG
AGGCTGCATCACAA. . .GGGGATTGCCCCGTCTCCTTCCAGGGCTCTTAATACAAACTCTTCAACTAGTAACTGA
GATGTCACCATAGGGGATTTTTCTAATTGGCCAAAACCTGACTTGGCAGGGTTTGGTTTGGGTGTCTTCAGATTT
CCTTGTCTTGAGGTCCTCACAATTACTCTACAGCTCAGAACACCAACTGCTGAGGCTGCCTTGGGAAGAGGATGA
TCCTAAACAAAGCTCTGCTGCTGGGGGCCCTCGCTCTGACCACCGTGATGAGCCCCTGTGGAGGTGAAGACATTG
TGGGTGAGTGCATGAGTGAGGGATGTTCTCTGGAGCTGAAAAACAGTAAATTGAAGGAAAAGAGATAAAGCGATT
T.GCAGAGAAACTGTAGAGATTTCCTAAGGGCCCTTTCAGTATTAAGACAATTAAAAATTATAGCTGTTCCTCCT
TCAGGAAACCAGAGCCCCAACCTACTCTTTTTGTTATCTATGCTGTTG . TGTTCACTAAGGACGCTATTCTGTTT
ATATTATATTCAGTGACTACGGCCTGGAGGTCTCTATGTCGTTCCATCATGATTGCCTCAAAAATTAGTGAGGTT
TCCATCAGTGGATAATTTTTTATTATTAAAAATTTATGAAGTGTCATTCTCAAATTTCCCTGAACAACTTTTGAA
GCTTTTCGGATGTCTCCGGTGGTAGATCTTGGGG. . . . TCATTCCATCAATTATGTACTCTATAGATATTTAARA
TGTTGCCCGTTTCTTTCTCTCAGACTTACTCACATTTCCACATGGGAACTGGCACAGGTGGGGAGTGGGTAAAGG
AGTCCAGCAGGCTGAATGCCTTCAACAATCATTTTACCACATGGTCCTCACTTACTCTCAGCTGCCTCATATGTG
TCACCTCACAAGTAATCAAATAAAATGGGCATGTGGCTAAGCTTTGTAAATAGTGAAAACATGAATGTCAATTT.
.TTTTTACATATTTCTATTACAGATATAGCTTCACATTTCTTTTCTTTAGCAAAATAAGGGATCATTTTATTTTA
AAATTGAGRA. . . ... GTAGAAAAAATTGGTAAAATAAATCATTTTATTCTCAAATTATCAACCCAAATTACCTG
TTCTTCACCTCATCTAATAAAGTCCTATAAAAAGAAAAGTGGGCCAGACAAGGTGGCTCATGCCTGTAATCCCAG
CACTTTGGGAGGCCGAGGCAGGAGGATCATTTGAGCCTGGGAGCTTGAGACCAGCCTGGGCAACATAGCAAGACC
TCATCTCTACAAAAAAAGAAAAATAAAAATTAGCCAGGCATGGTGGTGTGTGCCTGTGGTGCCAGCTACTCAGAA
GGCTGCCGTGGGAGGACCACTTGAGTCCATGAGGCGGAAGCTGCAGTGAGCCATGGTGGCACCACTACACTCCAG
CCAGGGCAACAGAGAGAGGCGCTGTCTCAAAAAGAAAGAGGAAAGAAAGCGAGGAAGGAAGGAAGGAA. . . .. ..
.................. GGAGAAGGAAGGAAGGAAGGAAAAGAAAAGAAAAGGGAAGGGAGGAAGGAAGGGAAA
AAGAAAGACAGAAAGAAAGAGGAAGGAAGGAAGAAAGGAAGCACAGATTAATTA. ... ... TTTGGTCTCTT. .A
CTCTCCTCTGCCTTTGTCGTCCATCTCTTTCCACCTCTCTTCATGCATCCCTTTCTCCCTCTTCCCTTTCAGGAT
CCATCTCTGACTCCCTGCTCCTTTATAGAGATGGACAGTGGG . TTTGTAAAACAAAAGT TGAAAAGTCAGATAGT
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TAAAAGGGGAAGTGAACTGGAAGGTACTTTAAACTTTCACAACTTTATTAACCGTGGCTGCTCCCATTATGATTT
TGTTCGGCAGTGGAAGTTTCACCTGCTTCTCCAGAGCGCTTGGCGTCTTTGTTCCAAATTTCCTTTCTTCAACCT
CACACCAGAGTGCCCTGGTCAGGCTTGGCTCATTCATTAGGCACAATGTGGGCAGTGCAGGGGACCCTCCATACT
GTAAAGCCACATGAGAAGGTTTTAACTCCTTTTAAAATTAGAAAAATAATGGAATATTAGAGCCTAAGAAAATGT
TTTAACTTTTAATTCAGCCTAGATTATATTGTCTTTATACCAATTCAGTCATAAAATATAATTTTCCATATTTTT
GTGGAGGAAGAGGCCCATACAAGCAAGAATGCTCGGGGCTCACATGTCAGAATGCAGCCTTGGTCATGACTGATC
CTGGCCTTCGTATGGTTCTGCTACCTGTGTGCCTGCCCGTCTTCCCCAAAATCTATGTGGTCCTCGAATATAGCA
ACTGTCATTCAATACACATGTTTGAGCACACAGTGAGCTAAGTTTTAAGGATTCAAAGATGAAAAGTCATGCTGT
CTTCCCTGCAGAGGGTGCTCAGATTAGTGATGGAAACAGTATGGGGTGCAGGAAAGCAGAAGGCCATTGCTGAGC
AGGGCAGTGGACCCAGCAGAGGCTGAAACAATACAAGTGACTTGGTTCCAGGTGGGCCAGCAGGGTGACGTCCTC
TAGCAAAATTTGGCACCCAAGACAAGTACCAGAAGAAAAGAAAGACTGCATGTATTCCACATATATTCATGTTTG
AACAAGGAGTCAAGATTTATGGCAAGGATAAGGAGGCTTTGTTGGTGACCTGTTAAGACCAACCAGGGCAGTCAT
GCTGGATAGGGAAGAAGGTGAGCTGGAAGAGGAACAGACAA .CTTGGACAGCCAGATGTTGAGACGGAGGGGTTG
GAGGTCATAATGTGGTCAAAAACATGTTGATGAGAGGACTCAGCTACAAAGTTGTTAACTTAAGCAGAAACCTCA
AGGATGGATTTTAGAATTTCTCCAGGAAGTCCTAAAAGATAATTCCATTTCAGGGAGAAAAACAACAGACCACTG
CAAAGACCAGGGAACATGAAAGGATAATGTAGTTTGTCTTGCTTGGCAGATACTTTTGAAGGATGTTGGACTGTA
AGGCTGTCGATATCCTCCTCAGAGAACTTACTACAGTACATTGTATCTGTTCCCTTACCTACCTGACTCTTCCAC
TATTCAGTTTGTTCCTTAATAGTAGACCATGCCTGATTGGTGTTTTACACATCTCCGGCTATGTCTGACACTTGT
GGATGCTCAGAAAGTGGGGAAGGAAGGAAAGATACGATGGTAAAAGGCTTACACATGTCTTGACAAAAAAGTCCA
GTTTGGCTCATTTGGCTGGAGTCGTACTGCATGGCTGCCATTCTGCTCTGGCATCCTCAGACAAGCACACTGCCC
ATTAGAGGAAAAAGTGT . v v i i e e e GA.TATAAGTGTTGAGTCAGAATGCTGTAGACATT
TAGTAATCTCCTTCACAGGAAAAAAAAAAAAAA . GGTGGGGGGAA . TGACAGAAATCCAAAAACTAGTAGAGCTT
CCACTTTT.CATTTCAGAAGAAATCAGTTGCTCTCCTCTAAGGACCATTACTATTAACAAAACAGAGACCTTAGA
AGGAGGCATTGTTTATTTATTATATATTTTGTAATGTTATTACCAATCTTGTTATACTCTTTCTTATACCCTACA
ATTGTTAGCAGAAATTATTTTAAATTAATAAGATCCTGCATGCTTTTCCTTT. ... .. AAAAAAAAAAAAAAAGA
AAGATCT.CTGTGTAGAGTGTCCTATTCTGAGCCAGTCCTGAGAGGAAAGGAAGTATAATCAATTTGTTATTAAC
CAATGAAAGAATTAAGTGAAAGATAAATCTCAGGAAGCAGAGGGAAGTAAACCTAATTTCTGACTAAGAAAGCTA
AATACTATGATAACTCATTCATTCCTTCTTTTGTTCAATTACATTATTTAATCATAAGTCCATGACATGCCAGGC
ACTCAGGAAATAGTAAAAATTGGACATGCGATATTCTGCCCTTGTGTAGCGCACACTAGAGTGGGAAAGAAAGTG
CACTTTTAACTGGACAACTACCAACATGAAGAGGGGAGGAAGCAGGGGCTGGAAATGTCCACAGACTGTGCCAAA
AAATGAAGCCCATAATATTTGAAAGTCAGTTTCTTCCATCATTTTGTGTATTAAGGTTCTTTCTTCCCCTGTTCT
CCGCCTTCCTGCTTGTCATCTTCACTCATCAGCTGACCACGTTGCCTCTTGTGGTGTAAACTTGTACCAGTTTTA
CGGTCCCTCTGGCCAGTACACCCATGAATTTGATGGAGATGAGCAGTTCTACGTGGACCTGGAGAGGAAGGAGAC
TGCCTGGCGGTGGCCTGAGTTCAGCAAATTTGGAGGTTTTGACCCGCAGGGTGCACTGAGAAACATGGCTGTGGC
AAAACACAACTTGAACATCATGATTAAACGCTACAACTCTACCGCTGCTACC. .AATGGTATGCGTCCACCATTC
TGCCTCTCTTTACTTAAGTTATCCCTCCATACCAGGGTTCATTATTTTCTTCCCAAGAGGTCCCCAGATCTTCTT
ATGGCAATTGCTGAAATTTTATCATCTCCCATCTCTAAAATCACATATTCCCATGTAATACAAGGGTCTTTCCAT
TATGCATTCAGCAAATCCTTCTAGGAGAGGTCTCATCAACCTCCTACTTTATTAAACATGCCCACAGAGAGAAGG
GCACAGGAATAAAGCAGAGGCAATGTGTCGTTGCTCCCAAG . v v vt ittt ettt e e e ieeeeaanennn AGA
AGGTAAATAAGACCTCTTTGACTATCAGGTGGTGAAATGCTGGTAGGAGGGCTCTTCCAGGATGTAATGCAGAAC
.. . TTCAGGGCAGAGCTATTCACACTTCACACCAGTGCTGTTTCCTCACCACAGAGGTTCCTGAGGTCACAGTGT
TTTCCAAGTCTCCCGTGACACTGGGTCAGCCCAACACCCTCATTTGTCTTGTGGACAACATCTTTCCTCCTGTGG
TCAACATCACATGGCTGAGCAATGGGCAGTCAGTCACAGAAGGTGTTTCTGAGACCAGCTTCCTCTCCAAGAGTG
ATCATTCCTTCTTCAAGATCAGTTACCTCACCTTCCTCCCTTCTGCTGATGAGATTTATGACTGCAAGGTGGAGC
ACTGGGGCCTGGACCAGCCTCTTCTGAAACACTGGGGTAAGGATGAGTTTCATCATTTTTTGATTCTTTCTTGTC
TGTCAAGTTCAGAACTTCCTGCCTTTTACTCCTATATCCAAAAACTTGTTTTCCACACTTCATGGGTTTCTTTTC
O O TT
TTGAAAGAATAAAGCAAAAAAAGCAGAGATTTATTGAAAATGAAAGTACACTCTACAGGATGGGA. . v v v v v vt
........ GTGGGCCTGCCACTTCATGGTTTTCTAATGATAGACTTCACTCTTCTCCCTAAGCCTGGGGCCTTGA
GTCTTTGCAGAGCCAACCCTCTACCCCATCCCATCCCACACACATGCACATGAGCACACTCTGCATTCTGACCTC
AACAACTTCACTTCCACAGAGCCTGAGATTCCAGCCCCTATGTCAGAGCTCACAGAGACTGTGGTCTGTGCCCTG
GGGTTGTCTGTGGGCCTCATGGGCATTGTGGTGGGCACTGTCTTCATCATCCAAGGCCTGCGTTCAGTTGGTGCT
TCCAGACACCAAGGGCCATTGTGAATCCCATCCTGGAAGGGAAGGTAAGATTGAGACTGGTTACAGTTGAAGCGG
CAGTATGAAAGGAAGGAAAGTGGGAGGGCGTTGTGGACATGAATGTGGTTGAAAGTTGTAGGGGAATTGGGAAGT
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GGCATGATGATGACACAGGAGCCCCCTCGGACCCATTGATCTCATGTCTGCCCTGTTGCAGGTGCATCGCCATCT
ACAGGAGCAGAAGAATGGACTTGCTAAATGACCTAGCACTATTCTCTGGCCCGATTTATCATATCCCTTTTCTCC

TCCAAATATTTCTCCTCTCACCTTTTCTC....... TGGGACTTAAGCTGCTATATCCCCTCAGAGCTCACAAAT
GCCTTTACATTCTTTCCCTGACCTCCTGATTTTTTTTTTCTTTTCTCAAATGTTACCTACAAAGACATGCCTGGG
GTAAGCCACCCGGCTAC

DQBI  DQBI1*06:02:01:01 7780  TTCTAAGAACTTTGCTCTTCTCCCCAGGACTTAAGGCTCTTCAGCGTGT. .CTAAGACAACAGCAGTAAAAATTT
CTGTGACAGCAATTTTCTCTCCCCTGAAATATGATCCCCACCTAATTTGCTTTATTAAAA . .ATCCCAAGTATAA
TAACAACTGGTTTTTAA.CAATATTACAGAGATGTTTACTGT TGAATCGCATTTTTTTCTTTTGCCTCTCAAAAT
CCCCGAGGCATTCGTTCTTCAGCTCTTCTATAATCGAGAGGAAATTTTCACCTCAGATGTTCATCCAGTACAATT
TGAAGACGTCACAGTGCCAGGCACTGGATTGAGAACCTTCACAAAAAAAA . . TGTCTGCCCAGAGACAGATGAGG
TCCTTCAGCTCCAGTGCTGATTGGTTCTTTTCCGAGGGACCATCCAATCCTGCCACTCACGGAAACATCCACAGG
TTTTTATTCTTTCTGCCAGGTACATCAGATCCATCAGGTCCGAGCTGTGTTGACTACCACTGCTTTTCCCTTCGT
CTCAGTTATGTCTTGGAAGAAGGCTTTGCGGATCCCCGGAGACCTTCGGGTAGCAACTGTCACCTTGATGCTGGC
GATGCTGAGCTCCCTACTGGCTGAGGGCAGAGACTCTCCCGGTAAGTGCAGGGCAGCTGCTCTCCAGAGCCGCCA
CTCTGGGAACAGGCTCTCCTTGGGCTGGGGTATGGGGGATGGTGATCTCTATGATCTTGGACACAATCTTTCATC
AACATTTCCTCTCTCTTGGGAAAGAAAGCTATGTTGCATTCCCATTTATCTTTTAGTGATGAGATGAGGACAATC
CAATCCCCATCCTACAGGCTTAAGCCTGGAAGAGGAGGAGAGAGGAGAG . AAAGAGGAGATAAAGTGTACATTTA
CTACCAGCGATAGGACAAAGTGAGCATGGGGTTATTTTTGAAGATATGAATTTCTCCAAAGACACAGCAGGATTT
GTCATTTAGGCGTGCCCCAAGACT . . GCCTGGACTTAGGATTATGAGATCCTGCATTGGAAAATGTGAGGCAGCA
ATGGTGTCTGTAGTCTCTGTATTTGAGGAAAATTTGTCTCTATTCCTGACCGAGTGGAGCATTTGTGGAGGCAAA
ATCTTGGTGCTGAGGGAAGCTGACTGGCTGACCACAGAGAGGGAGTCTTCGGGTTTCACTGATTTATGGGCAAAT
GGTGACTTGAGTGGGATTCAGAGACCCGAGTTAATGGTGGACTGAAT TTAGTAGGAAGGAGGATGTAAAGAAGGG
AAATAACACATATTGTGAAACCACTCACTTCAGACA. . GAACAATACTTTATATAACTTCTCTCTCACTCCTTCT
AACATCCTGTGTGTAGATATCATGATTTTCTTTTACACAATTATACTTGTGATATGGATATTCTG . « v v v v vt
. .TTACATAACCTGCCCAAACTGGTGACTGCCACAGTTTAATTGGAATCTAGTTTATCAAATTCAAAAGCTTGTG
CTCTTTCCATGAATAAATGTCTCTATCTAGGACTCAGAGGTGTAGG. . . . . . TCCTTTCCAACATAGAAGGGAGT
GAACCTCA . ACGGGACT TGGGAGGGTAAATCTAGGCATGGGAAGGAAGGTAT TTTACCCAGGGACCAAGAGAATA
CGCGTGTCAGAACGAGGCCAGGCTTAATTCCTGGACCTATCTCGTCATTCCGTTGAACTCTCAGATTTATGTGGA
T.AACTTTATCTCTGAGGTATCCAGGAGCTTCATGAAAAATGGGATTTCATGCGAGAACGCCCTGAT . CCCTCTA
AGTGCAGAGGTGCATGTAAAATCAGCCCGACTGCCTCTTCGCTGGGTTCACAGGCTC. . . . AGGCAGGGACAGGG
CTTTCCTCCCTTTCCTGGATGTAGGAAGGCAGATTCCAGAAGCCCGCAAAGAAGGCGGGCAGAGCTGGGCAG. . .
....... AGCCGCCGGGAGGATCCCAGGTCTGGAGCGCCAGGCACGGGCGGGCGGGAACTGGAGGTCGCGCGGGC
GGTTCCACAGCTCCAGGCCGGGTCAGGGCGGCGGCTGCGGGGGCGGCCGEGCTGEG e v v v v vt . GCCTGACT
GACCGGCCGGTGATTCCCCGCAGAGGATTTCGTGTTCCAGTTTAAGGGCATGTGCTACTTCACCAACGGGACGGA
GCGCGTGCGTCTTGTGACCAGATACA. . . . TCTATAACCGAGAGGAGT . ACGCGCGCTTCGACAGC. . . . . GACG
TGGGGG.TGT . . ACCGCGCGGTGACGCCGCAGGGGCGGCCTGATGCCGAGTACTGGAACAGCCAGAAGGAAGTCC
TGGAGGGGACCCGGG . CGGAGTTGGACAC . GGTGTGCAGACACAACTACGAGGTGGCGTTCCGCGGGATCTTGCA
GAGGAGAGGTGAGCGTCGTCGCCCCTCCGTGAGGCCCACCCTTGGCCGAGACCCCGAGTTTCTGTGCCGGGAGGG
GCGATGGGGGCGAGGTCTCTGAAATCTGAGCCCAGTTCATTCCACCCCAGGGGAAAGGAGGCGGCGGCGGG . GTG
GTGGGGGCAGGTGCATCGGAGGGGCGGGGACCTAGGS . CAGAGCAGGGGGACAAGCAGAGT TGGCCAGGCTGCCT
AGTGTCCCCCCCAGCCTCCCCGTCCGTCGGCCTCGTCCTCCGCTCTGCACGTTTCTCGCCTCGTGCCTTATGTGT
TTGCCTCCTCGTACCTTACCTTCGCTAAGCAGTTCTCTCTGCCCCCAGTGCCCACCCTCTTCCCCTGCCCGCCGG
CCT....CGCTAGCACTGCCCCACCCAGCAAGGCCCACGTGCGCAGCTTGCGCCGCAGGAAGCTTCAGGCTTGGC
CTGGTGGAGTTAGGGCTGCCCCACAGCTGCGCGCAGGGCATCCAGCAATTACAGTTGCGARATAAGATATTTTGA
CTTTTTGGCTTCAAATCATTATTCATCGTAATTCTGTTTTCTTAAATGGCTACCACTAATGGCGGAGATCTTTGA
GGCGAGAGACTGTTT . AATTATTGCATGCCTGGTACCTGACACATTGACTGGTATGTGGTGTGAGCTCAATGATC
TTCTGTTAAATTCATGAATAAATGTACTCAGCTGCCAATCCAGTTAGGTTCAAGAAAAAAACAGAGG. o\ .\ ...
...CTTACAAATGAACTTT.ATCAATTATTTTCTAACATTTTGCTTAATGCTTTCAAGTAAACTCTTACTGACTT
GGATCTTAATAGAATTTGTGAATACAAAGTCTGAGGAAAAT . GTGTTTGCTAAAAATAAAAACAATGCTTGAATG
AT GTT . GTAAGGCAG  + « v e et et e et et e et et e e et e e et e e e e

Sep 20, 2022 Page 31 of 46



TEST UTAH

Sample ID: 4 Local ID:

Locus RefName Length Sequence

GCAAAGATCAGAAGTTTGGGAATAAATAGGTTGAAGCTATTAAATTATTGGATAAAAATAGTTTCAGGTTGCTTT
TGGCCTAGGTTATCCCCTCCCCCCCATCACTATCCACTTCAGGAATAAACATTCTGAAAGTCAATTTTACCCATT
CAGGAAGCACTTATTTCTAGACAGTTGCCTTATCAAATACCATCTATGTTATGTCATTTAATCTCACAGCTACCT
GTGCAT TAGAGAT TAGC AT CACCA C T T T AT AT AT C . i v it ettt et ettt eeeeeeeeeeenns
............ CTAATATTGGTACATGATAAACACTTTAAGTAATCAGCCCACAATTACTCACCAAGATCTTAA
GCCTCCCAAAGTACACAACATTCTT.ATGTTCCTCACTACACATATGTAGAGTCTAAGGGATGTAAGGCCTTGTT
AAAGCCAGTTTTGACCAGAAGCAGCAATGAGTCTATTCCTGTTTGTTCTGTGTGTTAATGCG. o v v v v i i i el n
...... GCATTGAAAATTCA.TGATTAATCAATCCCTAGTCTGA.........CCCCGGTGTTATCT.ATGCAGG
TTCACAAAACTTTTAGTTTGCTTTACACTCCCTTGCCTTCTTTTGACTCACATCCTAATGCCAGCAAGTACTTAT
ATTTTTGCTATTTCAGTTTTATTTCCATAAAATTTATTTTATCATCTTTTCTCATAAATTTGTGCCCTCTATTTT
TACTCCCAGTCTGTTGAAGATGAACAAATCTTATAAGGCCACATAGCTGACTCTGATTTCAGTTGGCCTCCAGGA
AGGAGA A CC T A A A GA A A A . i i ittt it ettt i e e e e e e e e e e e
................................... GTTCAAGTCCAAGCAGAAACCATGATTCCTTCCGGATGAT
GGCTCAAGAGTGCCATTTAATTGGGGTGCCACCTGCTGACCTCAGCAAATCCCAGTTATATGTATATGTTCACAT
TACAGGCTCATTAGCCCAGGCCGACCTCTGCACGGATCTCAGAATATTTTCTGTGGAGAACATACACGATAATGT
CTGATTTCAGAACAAGAAAGTAATTGTCAATAGCAAGGAAATGGAGTAGGGTAGACAGCTAGTAATTAAACTCAC
TTGTGCGTTAAAAAGAAATTAAGGAAAAAAAGAAAATGAGAGAACATATTACTAAATAAAGAAAGCACACATTAA
ATATTTGCTATAGTTTCACACTAAGAGAATAAAGGAAATGTGATAAAGTGGCCTAAAAGG . AAAGGATGAGATGT
GTAAAAGAGGCGGGGAAAGATGTGTCATTTTTTTT. . ACTATGAGCAGCAATCTGAGAAGATAAAGGAATTGAGT
TGTGGACAAACATGATGTTTGATCAAGGGTTATTTGTTTTGAAGGCCTGCCTACTTTTTTTT . CAAATATTACAA
ACTTTTGAAATAACATTCTACTTTTTTTTCAAATATTACAAACTTTTGAAATAACATTCTTTTTGTTTTTTGCTG
TCTGT TAC T AGAT T . v ittt et et ettt eeeeeeeeeenns GCACATTCTATAAATGCAGGGACCATAG
TATGTTATTTATCTTTGAATTCTCAGTGATTGTCAAATTTATATTTGTTGAATGAACCTTAATCCAAGACTTCGA
CTCCAGGTATCTTTCCACTCTGGT . CCAAGGAGGGATCCTTCCTCATGGTAGACGTGGTGTGTGTTCTCACATCT
CACTCCTATGTCTTTTCCTGTCTGTTACTGCCCTCAGTGGAGCCCACAGTGACCATCTCCCCAT . CCAGGACAGA
GGCCCTCAACCACCACAACCTGCTGGTCTGCTCGGTGACAGATTTCTATCCAGGCCAGATCAAAGTCCGGTGGTT
TCGGAATGATCAGGAGGAGACAGCCGGCGTTGTGTCCACCCCCC.TTATTAGGAATGGTGACTGGACTTTCCAGA
TCCTGGTGATGCTGGAAATGACTCC....... CCAG......... CGTGGAGATGTCTACACCTGCCACGTGGAG
CACCCCAGCCTCCAGAGCCCCATCACCGTGGAGTGGCGTAAGGGGATATTGAGTTTCTGTTACTATGGGCCC.AC
AAGACAAAG..... AGCTCCTTCTGACCCATTCCTTCCCATCTCTTATCCCTGATGTCACTACTGAGCTGGGAAT
CACAGGAGACTAGAGCACCTCTTGCTCCATGGCAAGTGCATCAGAAGAATCCTGGTCTCATCACCTTTCCAGATG
CTAGGGAAATTACTCTACATACTGTTGCTCTGAATCCCAGTCCTGATAGCTCTGAGGGACTGATTCTTAGGGCTG
GTGACTGGGATCTTAGGGTCTAAGGTTATGGATGAGTTCTTGAAGAGCAGAGATTTGCTTCCCCACTCTCTCACC
TATTCACTGTATCCAAGGACCTATTGGCTGGTCTTTCCCCTCC. TTAGGGGTGGTCTGAATGGAGAACTAGGTTC
CTTTGATGCCTTCACCTTCTGCACCTCAGACTGGACTTCAACTCCTCAGCAGGGATGCTATGGGGTGTGGGGACA
AACACAGACACTCAG.TTCTGCTCTTTAGGGGCTCAGTCTGAATCTGCCCAGAGCAAGATGCTGAGTGGCGTTGG
AGGCTTCGTGCTGGGGCTGATCTTCCTTGGGCTGGGCCTTATCATCCGTCAAAGGAGTCAGAAAGGTGAGGAACC
CCAGGGGAAAAGGGGAAGATGGGCTGTGACCCAGACCCTCTGTTCAGAGTGGTCCTGTCTGTAGAT . TAGCTCTT
TCCTCCTGACCCTGAGAAGAA . « v v v v v v v e eeeen GTGCGAGGAGACAGGACAAGATGGGAGGAGGCATTGGA
ATCTGATTTTACTGGTTGAAAGGTAGCGCTGTCACAGAGCTGACTGATAGAGCTTATTCCAGGGCATCCTTACCA
TTCATCATTGTCTCACTGGCTCCTTTCCAAAAGCTTCCTCCATTAAGAGGGTCAGAGCCTCAGCTTCCTTTCTTT
CTAGTGACAATTTCCTTTGTTTTAGGGGATTTTAAATTAGGGTGCTGAAGGCCTGGAAGAACATGGGTGGGAAGA
GAATGTAACTCT....AAGTCATGTGTGTCATTTTCCTTTGGGGTGAGAGAGTGGCTGTTTGTGTAATGAGACCT
TTCTCTGCATAACTTCCTTTTGTAAGACCTCAAGGGCCTCCACCAGCAGGTAATATTTCAGCCATGATCCAGTGT
GGGGAGG.CACAGGTATAAGAGGGAAGAGCATGAGCTGAGTGTACCTGACCACAGTGGTCCATGTTCATGGCCTA
TTTGCTGCTATGAGGATCAAGACTTAGGGGAGAAGTTTGCCAGTTTCTAGGAATCTCCAGACATTGTTCCCCAGA
ACCAAGCCTTAACTTTGGTGGCATCTTCTTGTGAAATGTGGAGCCAGAACCACAGCTTAAATGTTAGACACTAGG
ATGATGCCCACTTTGTGCCACATGATGGTGGCTACTGCCTGTAAGCATTTTCCAGTGACTGAAAGAGGCTGCTAG
TGGTCGGGAAGAGATATCATCCAATTTCCTAAAAAGACTGAACCCTTCATATTCCCCAGAAGAATAACAGCTGTT
CCCC.ACCTCCCACACATCTGCATCAAGCTGAAGTTCTGTGTCCTCATGAGCTGATTTCACCTTTGCACAGATCT
TGGGGGAGGTGATGACAATACACCCTGGACCTCAACTTTCTCTGTCTGAAGCTGCAGGGGGCCCCTGAAGGGTGG
GGGAGATGGCAGGCCCACCAGGATACCCTGTGCTGATCAATGCTCTTCTCTCTTCTCCAGGGCTTCTGCACTGAC
TCCTGAGACTATTTTAACTAGGATTGGTTATCACTCTTCTGTGATGCCTGCTTATGCCTGCCCAGAATTCCCAGC
TGCCTGTGTCAGCTTGTCCCCCTGAGATCAAAGTCCTACAGTGGCTGTCACGCAGCCACCAGGTCATCTCCTTTC
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ATCCCCACCCCAAGGCGC . TGGCTGTGACTCTGCTTCCTGCACTGACCCAGAGCC

DOBl  DQBI1%06:02:01:04 7780 TTCTAAGAACTTTGCTCTTCTCCCCAGGACTTAAGGCTCTTCAGCGTGT . . CTARGACAACAGCAGTARAAATTT
CTGTGACAGCAATTTTCTCTCCCCTGAAATATGATCCCCACCTAATTTGCTTTATTAAAA . .ATCCCAAGTATAA
TAACAACTGGTTTTTAA.CAATATTACAGAGATGTTTACTGTTGAATCGCATTTTTTTCTTTTGCCTCTCAAAAT
CCCCGAGGCATTCGTTCTTCAGCTCTTCTATAATCGAGAGGAAATTTTCACCTCAGATGT TCATCCAGTACAATT
TGAAGACGTCACAGTGCCAGGCACTGGATTGAGAACCTTCACAAAAAAAA . . TGTCTGCCCAGAGACAGATGAGG
TCCTTCAGCTCCAGTGCTGATTGGTTCTTTTCCGAGGGACCATCCAATCCTGCCACTCACGGAAACATCCACAGG
TTTTTATTCTTTCTGCCAGGTACATCAGATCCATCAGGTCCGAGCTGTGTTGACTACCACTGCTTTTCCCTTCGT
CTCAGTTATGTCTTGGAAGAAGGCTTTGCGGATCCCCGGAGACCTTCGGGTAGCAACTGTCACCTTGATGCTGGC
GATGCTGAGCTCCCTACTGGCTGAGGGCAGAGACTCTCCCGGTAAGTGCAGGGCAGCTGCTCTCCAGAGCCGCCA
CTCTGGGAACAGGCTCTCCTTGGGCTGGGGTATGGGGGATGGTGATCTCTATGATCTTGGACACAATCTTTCATC
AACATTTCCTCTCTCTTGGGAAAGAAAGCTATGTTGCATTCCCATTTATCTTTTAGTGATGAGATGAGGACAATC
CAATCCCCATCCTACAGGCTTAAGCCTGGAAGAGGAGGAGAGAGGAGAG . AAAGAGGAGATAAAGTGTACATTTA
CTACCAGCGATAGGACAAAGTGAGCATGGGGTTATTTTTGAAGATATGAATTTCTCCAAAGACACAGCAGGATTT
GTCATTTAGGCGTGCCCCAAGACT . . GCCTGGACTTAGGATTATGAGATCCTGCATTGGAAAATGTGAGGCAGCA
ATGGTGTCTGTAGTCTCTGTATTTGAGGAAAATTTGTCTCTATTCCTGACCGAGTGGAGCATTTGTGGAGGCARAA
ATCTTGGTGCTGAGGGAAGCTGACTGGCTGACCACAGAGAGGGAGTCTTCGGGTTTCACTGATTTATGGGCAAAT
GGTGACTTGAGTGGGATTCAGAGACCCGAGTTAATGGTGGACTGAAT TTAGTAGGAAGGAGGATGTAAAGAAGGG
AAATAACACATATTGTGAAACCACTCACTTCAGACA. . GAACAATACTTTATATAACTTCTCTCTCACTCCTTCT
AACATCCTGTGTGTAGATATCATGATTTTCTTTTACACAATTATACTTGTGATATGGATATTCTG . « v v v v vt
. .TTACATAACCTGCCCAAACTGGTGACTGCCACAGTTTAATTGGAATCTAGTTTATCAAATTCAAAAGCTTGTG
CTCTTTCCATGAATAAATGTCTCTATCTAGGACTCAGAGGTGTAGG. .. ... TCCTTTCCAACATAGAAGGGAGT
GAACCTCA . ACGGGACTTGGGAGGGTAAATCTAGGCATGGGAAGGAAGGTAT TTTACCCAGGGACCAAGAGAATA
CGCGTGTCAGAACGAGGCCAGGCTTAATTCCTGGACCTATCTCGTCATTCCGTTGAACTCTCAGATTTATGTGGA
T.AACTTTATCTCTGAGGTATCCAGGAGCTTCATGAAAAATGGGATTTCATGCGAGAACGCCCTGAT . CCCTCTA
AGTGCAGAGGTGCATGTAAAATCAGCCCGACTGCCTCTTCGCTGGGTTCACAGGCTC. . . . AGGCAGGGACAGGG
CTTTCCTCCCTTTCCTGGATGTAGGAAGGCAGATTCCAGAAGCCCGCAAAGAAGGCGGGCAGAGCTGGGCAG. . .
....... AGCCGCCGGGAGGATCCCAGGTCTGGAGCGCCAGGCACGGGCGGGCGGGAACTGGAGGTCGCGCGGGC
GGTTCCACAGCTCCAGGCCGGGTCAGGGCGGCGGCTGCGGGGGCGGCCGGGCTGGG . v v v v n s . GCCTGACT
GACCGGCCGGTGATTCCCCGCAGAGGATTTCGTGTTCCAGTTTAAGGGCATGTGCTACTTCACCAACGGGACGGA
GCGCGTGCGTCTTGTGACCAGATACA. . . . TCTATAACCGAGAGGAGT . ACGCGCGCTTCGACAGC. . . . . GACG
TGGGGG.TGT . . ACCGCGCGGTGACGCCGCAGGGGCGGCCTGATGCCGAGTACTGGAACAGCCAGAAGGAAGTCC
TGGAGGGGACCCGGG . CGGAGTTGGACAC . GGTGTGCAGACACAACTACGAGGTGGCGTTCCGCGGGATCTTGCA
GAGGAGAGGTGAGCGTCGTCGCCCCTCCGTGAGGCCCACCCTTGGCCGAGACCCCGAGTTTCTGTGCCGGGAGGG
GCGATGGGGGCGAGGTCTCTGAAATCTGAGCCCAGTTCATTCCACCCCAGGGGARAGGAGGCGGCGGCGGG. GTG
GTGGGGGCAGGTGCATCGGAGGGGCGGGGACCTAGGG . CAGAGCAGGGGGACAAGCAGAGT TGGCCAGGCTGCCT
AGTGTCCCCCCCAGCCTCCCCGTCCGTCGGCCTCGTCCTCCGCTCTGCACGTTTCTCGCCTCGTGCCTTATGCGT
TTGCCTCCTCGTGCCTTACCTTCGCTAAGCAGTTCTCTCTGCCCCCAGTGCCCACCCTCTTCCCCTGCCCGCCGR
CCT....CGCTAGCACTGCCCCACCCAGCAAGGCCCACGTGCGCAGCTTGCGCCGCAGGAAGCTTCAGGCTTGGC
CTGGTGGAGTTAGGGCTGCCCCACAGCTGCGCGCAGGGCATCCAGCAATTACAGTTGCGAAATAAGATATTTTGA
CTTTTTGGCTTCAAATCATTATTCATCGTAATTCTGTTTTCTTAAATGGCTACCACTAATGGCGGAGATCTTTGA
GGCGAGAGACTGTTT . AATTATTGCATGCCTGGTACCTGACACATTGACTGGTATGTGGTGTGAGCTCAATGATC
TTCTGTTAAATTCATGAATAAATGTACTCAGCTGCCAATCCAGTTAGGTTCAAGAAAAAAACAGAGG. ..\ ... ..
...CTTACAAATGAACTTT.ATCAATTATTTTCTAACATTTTGCTTAATGCTTTCAAGTAAACTCTTACTGACTT
GGATCTTAATAGAATTTGTGAATACAAAGTCTGAGGAAAAT . GTGTTTGCTAAAAATAAAAACAATGCTTGAATG
N el e 0Nl 07 c 2

GCAAAGATCAGAAGTTTGGGAATAAATAGGTTGAAGCTATTAAATTATTGGATAAAAATAGTTTCAGGTTGCTTT
TGGCCTAGGTTATCCCCTCCCCCCCATCACTATCCACTTCAGGAATAAACATTCTGAAAGTCAATTTTACCCATT
CAGGAAGCACTTATTTCTAGACAGTTGCCTTATCAAATACCATCTATGTTATGTCATTTAATCTCACAGCTACCT
GTGCAT TAGAGAT TAGCAT CACCACT T T AT AT AT C . v v ittt ettt ettt eeeeeeeeeeeenns
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............ CTAATATTGGTACATGATAAACACTTTAAGTAATCAGCCCACAATTACTCACCAAGATCTTAA
GCCTCCCAAAGTACACAACATTCTT . ATGTTCCTCACTACACATATGTAGAGTCTAAGGGATGTAAGGCCTTGTT
AAAGCCAGTTTTGACCAGAAGCAGCAATGAGTCTATTCCTGTTTGTTCTGTGTGTTAATGCG e v v v v e v e v en s
...... GCATTGAAAATTCA . TGATTAATCAATCCCTAGTCTGA. . . .. ....CCCCGGTGTTATCT . ATGCAGG
TTCACAAAACTTTTAGTTTGCTTTACACTCCCTTGCCTTCTTTTGACTCACATCCTAATGCCAGCAAGTACTTAT
ATTTTTGCTATTTCAGTTTTATTTCCATAAAATTTATTTTATCATCTTTTCTCATAAATTTGTGCCCTCTATTTT
TACTCCCAGTCTGTTGAAGATGAACAAATCTTATAAGGCCACATAGCTGACTCTGATTTCAGTTGGCCTCCAGGA
AGGAGAACCTARRGARAR .+« v et e et et e et e e et e e et e e e
................................... GTTCAAGTCCAAGCAGAAACCATGATTCCTTCCGGATGAT
GGCTCAAGAGTGCCATTTAATTGGGGTGCCACCTGCTGACCTCAGCAAATCCCAGTTATATGTATATGT TCACAT
TACAGGCTCATTAGCCCAGGCCGACCTCTGCACGGATCTCAGAATATTTTCTGTGGAGAACATACACGATAATGT
CTGATTTCAGAACAAGAAAGTAATTGTCAATAGCAAGGAAATGGAGTAGGGTAGACAGCTAGTAATTAAACTCAC
TTGTGCGTTAAAAAGAAATTAAGGAAAAAAAGAAAATGAGAGAACATATTACTAAATAAAGAAAGCACACATTAA
ATATTTGCTATAGTTTCACACTAAGAGAATAAAGGAAATGTGATAAAGTGGCCTAAAAGG . AAAGGATGAGATGT
GTAAAAGAGGCGGGGAAAGATGTGTCATTTTTTTT . . ACTATGAGCAGCAATCTGAGAAGATAAAGGAATTGAGT
TGTGGACAAACATGATGTTTGATCAAGGGTTATTTGT TTTGAAGGCCTGCCTACTTTTTTTT . CAAATATTACAA
ACTTTTGAAATAACATTCTACTTTTTTTTCAAATATTACAAACTTTTGAAATAACATTCTTTTTGTTTTTTGCTG
TCTGTTACTAGAT T .+ et e et et et e ettt ettt eeeennn GCACATTCTATAAATGCAGGGACCATAG
TATGTTATTTATCTTTGAATTCTCAGTGATTGTCAAATTTATATTTGTTGAATGAACCTTAATCCAAGACTTCGA
CTCCAGGTATCTTTCCACTCTGGT . CCAAGGAGGGATCCTTCCTCATGGTAGACGTGGTGTGTGTTCTCACATCT
CACTCCTATGTCTTTTCCTGTCTGTTACTGCCCTCAGTGGAGCCCACAGTGACCATCTCCCCAT . CCAGGACAGA
GGCCCTCAACCACCACAACCTGCTGGTCTGCTCGGTGACAGATTTCTATCCAGGCCAGATCAAAGTCCGGTGGTT
TCGGAATGATCAGGAGGAGACAGCCGGCGTTGTGTCCACCCCCC . TTATTAGGAATGGTGACTGGACTTTCCAGA
TCCTGGTGATGCTGGAAATGACTCC. . .. ... CCAG......... CGTGGAGATGTCTACACCTGCCACGTGGAG
CACCCCAGCCTCCAGAGCCCCATCACCGTGGAGTGGCGTAAGGGGATATTGAGTTTCTGTTACTATGGGCCC . AC
AAGACAAAG. .... AGCTCCTTCTGACCCATTCCTTCCCATCTCTTATCCCTGATGTCACTACTGAGCTGGGAAT
CACAGGAGACTAGAGCACCTCTTGCTCCATGGCAAGTGCATCAGAAGAATCCTGGTCTCATCACCTTTCCAGATG
CTAGGGAAATTACTCTACATACTGTTGCTCTGAATCCCAGTCCTGATAGCTCTGAGGGACTGATTCTTAGGGCTG
GTGACTGGGATCTTAGGGTCTAAGGTTATGGATGAGT TCTTGAAGAGCAGAGATTTGCTTCCCCACTCTCTCACC
TATTCACTGTATCCAAGGACCTATTGGCTGGTCTTTCCCCTCC . TTAGGGGTGGTCTGAATGGAGAACTAGGTTC
CTTTGATGCCTTCACCTTCTGCACCTCAGACTGGACTTCAACTCCTCAGCAGGGATGCTATGGGGTGTGGGGACA
AACACAGACACTCAG. TTCTGCTCTTTAGGGGCTCAGTCTGAATCTGCCCAGAGCAAGATGCTGAGTGGCGTTGG
AGGCTTCGTGCTGGGGCTGATCTTCCTTGGGCTGGGCCTTATCATCCGTCAAAGGAGT CAGARAGGTGAGGAACC
CCAGGGGAAAAGGGGAAGATGGGCTGTGACCCAGACCCTCTGTTCAGAGTGGTCCTGTCTGTAGAT . TAGCTCTT
TCCTCCTGACCCTGAGAAGAA . + v v v e eeeenenn GTGCGAGGAGACAGGACAAGATGGGAGGAGGCATTGGA
ATCTGATTTTACTGGTTGAAAGGTAGCGCTGTCACAGAGCTGACTGATAGAGCTTATTCCAGGGCATCCTTACCA
TTCATCATTGTCTCACTGGCTCCTTTCCAAAAGCTTCCTCCATTAAGAGGGTCAGAGCCTCAGCTTCCTTTCTTT
CTAGTGACAATTTCCTTTGTTTTAGGGGATTTTAAAT TAGGGTGCTGAAGGCCTGGAAGAACATGGGTGGGAAGA
GAATGTAACTCT. . . .AAGTCATGTGTGTCATTTTCCTTTGGGGTGAGAGAGTGGCTGTTTGTGTAATGAGACCT
TTCTCTGCATAACTTCCTTTTGTAAGACCTCAAGGGCCTCCACCAGCAGGTAATATTTCAGCCATGATCCAGTGT
GGGGAGG . CACAGGTATAAGAGGGAAGAGCATGAGCTGAGTGTACCTGACCACAGTGGTCCATGTTCATGGCCTA
TTTGCTGCTATGAGGATCAAGACTTAGGGGAGAAGTTTGCCAGTTTCTAGGAATCTCCAGACATTGTTCCCCAGA
ACCAAGCCTTAACTTTGGTGGCATCTTCTTGTGAAATGTGGAGCCAGAACCACAGCTTAAATGTTAGACACTAGG
ATGATGCCCACTTTGTGCCACATGATGGTGGCTACTGCCTGTAAGCATTTTCCAGTGACTGAAAGAGGCTGCTAG
TGGTCGGGAAGAGATATCATCCAATTTCCTAAAAAGACTGAACCCTTCATATTCCCCAGAAGAATAACAGCTGTT
CCCC.ACCTCCCACACATCTGCATCAAGCTGAAGTTCTGTGTCCTCATGAGCTGATTTCACCTTTGCACAGATCT
TGGGGGAGGTGATGACAATACACCCTGGACCTCAACTTTCTCTGTCTGAAGCTGCAGGGGGCCCCTGAAGGGTGG
GGGAGATGGCAGGCCCACCAGGATACCCTGTGCTGATCAATGCTCTTCTCTCTTCTCCAGGGCTTCTGCACTGAC
TCCTGAGACTATTTTAACTAGGATTGGTTATCACTCTTCTGTGATGCCTGCTTATGCCTGCCCAGAATTCCCAGC
TGCCTGTGTCAGCTTGTCCCCCTGAGATCAAAGTCCTACAGTGGCTGTCACGCAGCCACCAGGTCATCTCCTTTC
ATCCCCACCCCAAGGCGC . TGGCTGTGACTCTGCTTCCTGCACTGACCCAGAGCC

DPA1  DPAI1*03:01:01:05 9834 GGTGGACCTGAAAGAAAGATTAATTATATATTTTATTAGATAGCACATTCATTCTTAATTATCAGCAGAATATTT
TTGTAAAATATTGACAACATAACATAAAACATGATTTAAAATATAGTGACCAAAAAACATCAAAGATCATCTGAC
TGTCTGGGATGGGGGTGGGGCTCGGGAGAAGGAACATAATGGARAACATTTGCCGTCAGAAGAAGGTGTAACTTA
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TCTTTTTACATCTCTTTCTCTAACTCTGAAAATGAACTGTGAACTGGAGCTCTCTTGACCACGCTGGTACCTAAA
ATTCTCCCATCTCTTCCCCAGCACCTTCCAGCGTCCTCTTTACCCAGCAACAGAGAATGTCAGCTCTATGATTTC
TCTGATAGGTGAATCCCAGCCATGCTGATTCCTCTCCACCCATTTCCAGTGCTAGAGGCCCACAGTTTCAGTCTC
ATCTGCCTCCACTCGGCCTCAGTTCCTCATCACTGTTCCTGTGCTCACAGTCATCAATTATAGACCCCACAACAT
GCGCCCTGAAGACAGAATGTTCCATATCAGAGCTGTGATCTTGAGAGCCCTCTCCTTGGCTTTCCTGCTGAGTCT
CCGAGGAGCTGGGGCCATCAAGGGTGAGTGCTCAGGAGGACGCAGGAGCGTCGGGGTGAGTGATGGGGTGGTTCA
CATCAATTGCTGCTTCAGGGATCACAGATTTTAGGGGCTCATTGATCTATCTGGTCCTCATAGTCTATGTTCCCT
CTGGCCCTCATAATAATAACAGCAATAACAGCCAGAATTTATGAGACTCCTGCATAGTTTCTTTCCCCATTTACA
TCTCACAGGAATCTTCAATGAAGATAATATTCCATTCATTTAGAAATTATTCCTTTTATTTAGAAATTATTTTGA
AAAAACTGAAGCTCAAAAAGATGAATAAGTTTTCCAAGGTTACACAGCAGATCAACGAGCCAAGTTTGAAGTCCA
GACCCAGCTCTGAGGGTCATACACTGCCTTCCCCAGATTCCTGCACACAGTGACCTACTATCAGGGCCCTCCTAT
CTCTCTGGGATCCCCAGCCTCTATCTTTTGTGGCTGCTTTACAGGAACTCCGAGCTATGGACTCTGCATTAGGAG
ACGAAGTGCAAAGAGTGTTTCTGTATCCTCCCTCTCTTCTAGGACCCTAGGGCTCTTCCTGGGTCTTTGTGGGTG
GTCACAAGCTTTCCTCTCTCAAGACAGCAGGGTTGCATGGTCTTGATAGCCTTGTGATTCGGGTTCTGAGAGATT
CAGGACTGCAAGGGAGGCCTAGACTTTTGATAGCTGCAAGGACTCAGCCAGAGATGGACCGTAGTGAATGCTCCT
TTTTCCTGTAGCTGAAATCAGGGAGAATGACATCAAGCCTGTGCATGATGCTGTCATTCCAAAATCTAGTGATGG
GGAAGGTTAGAATCCATAACGTACAAGATGCACACTGGCTTCAGACAGTTTTATTTAAGATGTGTAGAATAAAGA
GGAGGTCAGGCTGGGTAGAACCAGAAGTATCTATTGCCCTGTTCGCGGTCACCTGAGTTATTTCTAATGTTATGT
TATAATAAACACCACAATAGGCTTCTCTTCATAGATGCAAA.TACTTTTTAGTATTCTTGGTAGAAATTCCTAAT
GAGCTCAGCTGTCTCTTCAGGGCTTCCCTGCCCAGT . ... oo vt CTCTTAACATTTAAACATGTCATTTACCT
TAAAAACATAAGTGCAAACCAACTGATAAAAAACAACCTTGCCTTCAGTCTGCATCCTGTCCCAGAGACACTTTC
TTTGTGTCCTCACACGTGGAGCTAAGCTTCTGACTTGTCTCTGGTACATCCCTGAGGATCCTCTCATCTTGGCCA
TCAGGAACCTCTACAGAAGGTCAAATTCAGTGGGTTCTTCTCAGTGCCTCTGACTTGAGTTACTAATAACATTTG
CACTATAATCCACTT.CTTTCTGATGAACTACCCTGTCCTTATTTTTCTCCTGTTTACCTGGATCCTCCTTATCA
TCTTTTAAACCACCTCTTAACTATCATGTTCTCTCATTATACCCTGAGATCTCGGCAATTCTGATTTTTGGCACT
CTTCCTGGAAAA.TCTTATTTAACCTGCACCTGCCACTAATGACTCTCAGTTCTATGGCCTAAATTCCTCTCCTG
AGACCACCCATAATCCACAAATATCTATGTATTATTTCTCCTTAGATGACTTTCAGGTCTTCTAAGTGCAATAGC
CCCACAGTAAACTCAGTATCTTCTCCCGGTCAGGCTGTCTTCCC. . TGAGAGAAGTGGCTTTTGCCCTGTTTTCT
GAATGCCTACATTGAAGCCATCTGTACCCCAGGAAGCCTTCCCTGATGTGCTGTTTGGTCGCATCTTGTGTATAC
CTACGTATCTGCACTTATCCTTCTGAACCTGCTGTTGTCCTGTCACTTGTGTTTCCTTCTGTGACTTATACGCGT
CTGCAGAACAGGACGTATGTATTATTTTTATTTGGGTATTTAGCATCTAACAGTGTTTGACATATAGTAGTCTTT
TAATACATATTTTTGTCTGAATGGAAATGATATTTTGAAGAAAAATAATCTGTTCCATAGCTGGCTGATCTTTGG
ACTGCAGAACTTGTGAAAGTGTTTTTTAAAAA .GCATTTTAAAAAGTACAAGGGACATTCATGTATTAAGAAGAT
GAGTTTCCAATAACTGCTAGAGGACTTTGTGTCTTTTTATTTTACCCTCTTTTTCCTGATGAGTCCTTTGAGTCC
TTTAAACTGAGGAGCAAGCTAAGTTTCCTAGTGAAATACCTATAGGATTTGTTTTGTTTAGTTTCAAATACCACT
CTTTGCTTGGCCACTTA.CTGTGTCAGGGAGTCATTCTCAGTGAAAAATAAGACACAGGTCATACCCTCTAGACA
CTTACAATTACAGTGGCAAGGAGTCATTCTCCTGTCACTGTAAGTGGCCAAGCACAGACTGGGTCCCCACATGTC
AGGGCTGAAAACTCACAGGGAAA . TCTGTGAGTTGGGAGGTGAGAGCAGAAGAGTCCCGTAGTTCCTTCTCACTC
TGATGCATTTATCATTCTAAACCCAGACTTTCACATACACATTCATCGTTTTCTTTCATGATAATAGTTGCTTTT
ATCCTCTTATCTTTGCTAATTCTTACAAACTAATAAAGACTAAGAAACAAAATAAATTAAATCCTACAGGTGTTC
CAAACTCAGCAATAATTTCTAGTTGGCCTCTAAAACAAAAATCAAAATATAAATGTAAGAAAAGTTTAGAATGCT
TAGTACCTGTGTGATGAAATAATCTGTACACTAAACCCCCAAGTCATGAGTTTACCTATACAACAAACCTGCACA
TGTACTCCTGAACATAAAATAAATGTTGAAATATTTTTAAAAAGGAAACAAAAGTTTGGAACAAATGCCAAAATA
ACTGTACTGTACTTTTGAATTTATATGCCCCAAATGAAAAATATTATCAACAAAGCTATACATTCTACAGTTTCA
TGTTCATAAACTAAGACAGAAACTTTAAAACTGTCAAGAGCCCTAAAATTTGAAGGATATTTTCTTCTTCCTCTC
AATTTTGTATTTTTTTCTACCTTTTCTATAATAAGAAAAAGAAAA . TGTCC.ATTCCCCCACCCCCATGACTCTA
AAAACAATTTTACATCTGTGT . CATAGAAAAATTAAGATCTTAATGGGAGAGAAAACCTCTCTACTAGTTCCGCC
AGTAGCCGTATGACCTTAGCAAGTTATTAATATGTAACTTCCCTGCATTTCCTTACCTGTAAAATGTATGATATG
TATTTGCTTCATAGGGTTATTGTGACAATTCAGCGACTGAAATATGTAAAGTATTTAGAAGGATGCCTGGCACAA
GTAAGTGCTCAACAAATGTTAGCTGTCATTGTTACTATTACTATTGTGTAGGGTCAGGATGCCCAGACTTTCAAA
GACCAGGAAGCAGCTTGACTTATCAGTGATAAACTTTTCATTTTGTTCTTTGCTCCTTTCTTTTTATAACTGCTC
ATCTGCTCTGTATTATTTCCTTTATGGTGTTGCTCCTTCTTCTTCCCCATATGTCCTTCCTTTGACCTCTTACCT
TCTTCCTTTTTATATTCATAAGTCTTTATTCATTCTCTAGCTTTGACCACTTGCATATTCAAACTGACATTTTGT
CGTGTTTTTCTCTACTTTCTTTATGCAGCGGACCATGTGTCAACTTATGCCATGTTTGTACAGACCCATAGACCA
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ACAGGGGAGTTTATGTTTGAATTTGATGAAGATGAGATGTTCTATGTGGATCTGGACAAGAAGGAGACCGTCTGG
CATCTGGAGGAGTTTGGCCAAGCCTTTTCCTTTGAGGCTCAGGGCGGGCTGGCTAACATTGCTATATCGAACAAC
AACTTGAATACCTTGATCCAGCGTTCCAACCACACTCAGGCCACCAACGGTACGCCCTATCTTTGCCTCTTCCTC
TGTAGCCCAACTGGAAGGGATGAGAGGGCCTCTCTGCCACCCTCAGACTAGGAAGCCTAAGTGCCCCCTGCTGTG
TGATCCTCTTCCCCTAGTGGCCATGGGCTGATCCCACTACAGCAAGGGCTTGCATCCTCTCTTCTCAGGAGAGAG
AAAGGTGAGCAGAGTGAGGCTGGTCAGTGGTGTGATACCCCTGTCTGTGATTCAGAGCTGCCATAAAATCTAAGG
CTGAGGTAGAGGACCACCCTCCCCTAAGAGGTGGAGCCTTTGTGATTCATCCCAGAAGAGGGGCCTAACCTGGTG
CTGTCTCCTTCCAGATCCCCCTGAGGTGACCGTGTTTCCCAAGGAGCCTGTGGAGCTGGGCCAGCCCAACACCCT
CATCTGCCACATTGACAAGTTCTTCCCACCAGTGCTCAACGTCACGTGGCTGTGCAACGGGGAGCTGGTCACTGA
GGGTGTCGCTGAGAGCCTCTTCCTGCCCAGAACAGATTACAGCTTCCACAAGTTCCATTACCTGACCTTTGTGCC
CTCAGCAGAGGACTTCTATGACTGCAGGGTGGAGCACTGGGGCTTGGACCAGCCGCTCCTCAAGCACTGGGGTAT
GCAACTGCTTTTCTCTCCATAATCTCCTGGCATCCTCTATTCCAAAGACCTGGTGTCCTCTGCACCAGCTTTCCG
CACTGGCTGGGTCTCAGTCCTCTCCTCATCCTAACATCCAATTAACTGGTCCATAACCTTCAATTCCCACAACCA
TCCCAGGCCATCACCACCCTCACTGCACCTCCTGACCCTATCTCTTCATTCTTCCCCCAGAGGCCCAAGAGCCAA
TCCAGATGCCTGAGACAACGGAGACTGTGCTCTGTGCCCTGGGCCTGGTGCTGGGCCTAGTGGGCATCATCGTGG
GCACCGTCCTCATCATAAAGTCTCTGCGTTCTGGCCATGACCCCCGGGCCCAGGGGACCCTGTGAAATACTGTAA
AGGTGGGAATGTAAAGA . .GGAGGCCCTAGGATTTGTAGAATGTAAGGAAGGGAGGAAAAATTCAATCTGATAAG
TGTTCATTGATCTTCTAATGGGTTAAAAGCATTCAGCCGCATAACAACAACAACACCGATAACTAACTGAGTAGT
TAATATGGTCAGGCACTATTCTGAGGATTTACATTTATTAACTCACTTTATTCTCACAAATAGTCTTTGAGGTAG
GTACTATTATTTTCACCATTTCACATGAGAGATACTTACATCTTTTTACATACACAGAGACTTTAAGCACTTTGA
TCAAGTTCCCACAGCTATGAAGTAGTAGGGCTAGCTTCCAATCCAGAAAGTCTGGATCCAAGACTGTTTATCCAC
TGTCCTATTCACCCTATTTTGTGAAGGAAAAGACCAAGTTCAAATTCTCCA.GAGTCCATTGCCAAATAATGGAG
CCAGATCTATATTTCTATACATAATTACAACACAGTGTGGTGGGTGCCTGTAACTACTTACTGTCTCTACTTGGA
CTCATTCCATGGCAATGTTCACACAAAAAATGCCCCTCCAGAGATCTTACAGGTTTCTATTTATCATAACACTCA
CCATGCTTTATATTTTTATATGTTTTGGGAATTCTCTTAGCATTAGACAGTGAACTTCCATGCAGATGACCACAT
CTAATTCATTATTATTATTGTTATTCATGCTGGACCTCAGGTACAAAAGGTTAAGAACTTCTCAGTTCATTATAT
GATCATCATTGGTGCCTCCGAGCTCTCTCTCTCTCCCTTGATTTATTTGGTCCCTTTTATCTCCAGTCCTTACTC
CCATATCTAACCTCTTACCCCTACCTCATAGGTAAACATTTTAATGAATTTGATGTTTCCTTTTATTTGCATAGA
TCCTCTGTAATATGTAGTAGTGTCCAGTGTACATGTATTTTTAATTAACCAAAATGGCATTAAATTATAGATCTA
ATTTTGTACATCCAGTTTGTTTCTTCCAAATCTTCCATAGTATTTTACTTTATATGTCCATGCATTAGTCCATTT
TGCATTGCTATAAAGGAATA........ TCTGAAGTTACCTAATTTACGAAGAAAAGAGCTTTAAATGGCTCACA
GATCTGCAGGCTGTACGCGAAACATGGCACTAGCATCTGCTTCTGTTGGGGGATTCTGGAAGCTTTTACTCATGG
TGGAAGGCAAGTGGAGCCAGTGCATCACATGGTCATAGAGGGAGAAAGAGACATAGAAAGAGGTGCCAGCCTCTT
TTTAACAACCAGGTTTCATGTGCACTAATAGAGTGAGAACTCACTCATTACCC . GGAGAGGGGACAAAGCCATTC
ATGAGGG. .TCTCCTCCATGATTCAAATACCTCCCACCAGGCCCCACCTGCAACACTGGGGATCAATTTTCAACA
TGAGACTTGGAAGTGACAAATATCCAAATCATATTAATCCACATATCTACATTGCTCCTGGGATACCTGGATCAT
TCCTGGTTCTCTACTATTGCAAGCAATGCTTGTATCTCACATGGAACTGCATATACATGTGGGCCTGACCTGCAT
CCCTGGAATGTATGTATCCTAGAAAGGGGTTGCAGGGTTGCTGGAGATGCAGCTCCTTAATTTGACTAAACACTG
CTCATCTTCTCATCAGAATGGCTGTACTCATCTGAACTTCCTTTGTCAGTACTCTAATTGTCCTGCAACTCCTAA
ATGGACTTCAACACTGGACATTATCCAGTTTTCTAACTTTTGCCAATTTCATGTGCATAAAGAAATATGCTGTTT
TATTTTGCATTTCTTTAATTACTAATAATTGGGGTTATAATTAGGACTGATTAGCCACTTGGGGGTTCCTTTTCT
ATAAATTGCCTGTTCACATTCATTGTCCATTTTTGTACTATGTGCTTCCATCATTTTCTTATTGATTTGCAGGTG
ATCCTTATATAGTCCTGCTAGTAGTCCCTTGTCAGTTTTAGGCATTGCAAATGTTTTCCTCTAATCTGACTTCTG
GCAACTGTCTCCTTGGTTTCCTTTATTGAAGAGAAATCCTTAATATTTTGTAATGAAGTCCATCAACTGTATTTT
TGTTTGTGTGTCTTTTTTAAAAGAAGTCTTCCCTATACTGAGATATCAAAGATACTCTTAAAACATCTCCTACAG
TTTTAAATTTCACATTTACTACTTTAATTCATCTGGGATTCATCTTTGTGTTTGATGGGGATCATGTTTTATTTT
TCTTTATATAATGGGCCAGTGTGTTCCCACAACTACTAAATAGTTCACCTTTTCCCCATAGGTTAGTAGTGTCTC
CTTTGCTATACTGAAAGCTCCCATTATAGGTGGGCCTGTGTCTGAGTTCCATCTTGTTCCACTGTTCTGTTTGTC
TCTTCTTGTGCCAGTGTCCTAGTATTTTGATTACTATGACATTGTAGTGTGTGTTAGTATCCAGTAGGACAAATT
CTTGTTTATTTTTCTTAGTTCACACACATTTATAATTATATCTATAATGATTTGTAACAGAGTGAAGTGAATGTA
GAATGTCAGATGTTAAGAGGAAGAATGGAAAAGAGGGCTGGGACTAGGGTGATGTAGGGGATGCACTTGGCTTAG
GTGCAAAATTTGGGGGATACCAAAAGAACTCAGTAATAAATCACATTTTAATGAAATATCTTGAAAAGGCAAAAT
TAATGCAAAGATACATGATTAACAAAACATCCAAAGAGGAGTATTTAACAAAAATGGAGAAG. . .CAGAGAAGCA
GAAGAATTAGGAGAATATGCTGTCACATGAGCCAAGGAATTAAAGAATTC . AGGAAGGAGGAAGTACTGCTGTCA
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GATGTTCAACAGAGGTCATTTTAGAAAATTTACCTTGGTTTTTGAAATCCTTTCAAAGAGCAGTATACACAATGT
GAGCAAGTATCCTTCGTTCATTGCCGTCATTGATATGGTTTGGATATTTGTCCCTTCCAATTCTCATTCCAGGGT
TAAGCTTCTTCTCTGCCCTCAGTAATGTGGCCCTTCCCCTTGTCTGTATATTTTGGAGACATGAAGCATGTGGGA
TGGCCTCACAGTCAGCTGGGGTTTGAGGGTGAAATTCAATGACTTTCGTGAACTCCTTGGCTCCTATGTGCTCTT
CACCTGGAGGGCCAGGGCATGTGCAGGGATGACCACCTTCTCCCTGGGACCTGAACAGGGCAGAGAAATGGGAAG
CTCGGGTGCAAAGGGAGTGGGGAAGATGGGTCCGGGCTTACAGTACTGAACCCAGGAATGACAATAACTGTGTGT
GTTGCTGCAGGTGACAAAATATCTGAACAGAAGAGGACTTAGGAGAGATCTGAACTCCAGCTGCCCTACAAACTC
CATCTCAGCTTTTCTTCTCACTTCATGTGAAAACTACTCCAGTGGCTGACTGAATTGCTGACCCTTCAAGCTCTG
TCCTTATCCATTACCTCAAAGCAGTCATTCCTTAGTAAAGTTTCCAACAAATAGAAATTAATGA . v v v v v v v v vt
CACTTTGGTAGCACTAATATGGAGATTATCCTTTCATTGAGCCTTTTATCCTCTGTTCTCCTTTGAAAAGCCCCT
CACTGTCACCTTCCCGAGAATACCCTAAGACCAATAAATACTTCAGTATTTCAGAGCGGGGAGACTCTGAGTCAT
TCTTACTGGAAGTCTAGGACCAGGTCACATGTGAATACTATTTCTTGAAGGTGTGGTTTCAACCTCTGTTGCCGA
TGTGGTTACTAAAGGTTCTGATCCCACTTGAACGGAAAGGTCTGAGGATATTGATTCAGTCCTGGGTTTTTCCCT
AACTACAGGATAGGGTGGGGTAGAGAAAGGATATTTGGGGGAAATTTTACTTGGATGAAGATTTTCTTGGATGTA
GTTTGAAGACTGCAGTGTTTGAAGTCTCTGAGGGAAGAGATTTGGTCTGTCTGGATCAAGATTTCAGGCAGATTA
GGATTCCATTCACAGCCCCTGAGCTTCCTTCCCAAGGCTGTATTGTAATTATAGCAATATTTCATGGAGGATTTT
T.CTACATGATAAACTAAGAGCCAAGAAATAAATTTTTTAAAATGCCCTAATTCATTGCAATTTTTACCAGCCAT
AGTCACTCCATGTGGGAGAACTTAAATCATGATTACCAGAGCTTTCAAAGGTTTGAGAATAGTGATGATTATGAA
GAAAAATATCTTATTTGAGCAAGGATTTTGTTTCTTTATGAGTGTTCATTAGATATTACGATGAAAAAAGCATGA

AATGGTAAAAATTCAGATAAATATAAAAACATGTTCTCTAGTTTT. ... .. .. TTTTAAGTTAAAAAAGGAATTG
TTTAAAGTA
DPA1 DPA1*03:05Q 9834 GGTGGACCTGAAAGAAAGATTAATTATATATTTTATTAGATAGCACATTCATTCTTAATTATCAGCAGAATATTT

TTGTAAAATATTGACAACATAACATAAAACATGATTTAAAATATAGTGACCAAAAAACATCAAAGATCATCTGAC
TGTCTGGGATGGGGGTGGGGCTCGGGAGAAGGAACATAATGGAAAACATTTGCCGTCAGAAGAAGGTGTAACTTA
TCTTTTTACATCTCTTTCTCTAACTCTGAAAATGAACTGTGAACTGGAGCTCTCTTGACCACGCTGGTACCTAAA
ATTCTCCCATCTCTTCCCCAGCACCTTCCAGCGTCCTCTTTACCCAGCAACAGAGAATGTCAGCTCTATGATTTC
TCTGATAGGTGAATCCCAGCCATGCTGATTCCTCTCCACCCATTTCCAGTGCTAGAGGCCCACAGTTTCAGTCTC
ATCTGCCTCCACTCGGCCTCAGTTCCTCATCACTGTTCCTGTGCTCACAGTCATCAATTATAGACCCCACAACAC
GCGCCCTGAAGACAGAATGTTCCATATCAGAGCTGTGATCTTGAGAGCCCTCTCCTTGGCTTTCCTGCTGAGTCT
CCGAGGAGCTGGGGCCATCAAGGGTGAGTGCTCAGGAGGACGCAAGAGCGTCGGGGTGAGTGATGGGGTGGTTCA
CATCAATTGCTGCTTCAGGGATCACAGATTTTAGGGGCTCATTGATCTATCTGGTCCTCATAGTCTATGTTCCCT
CTGGCCCTCATAATAATAACAGCAATAACAGCCAGAATTTATGAGACTCCTGCATAGTTTCTTTCCCCATTTACA
TCTCACAGGAATCTTCAATGAAGATAATATTCCATTCATTTAGAAATTATTCCTTTTATTTAGAAATTATTTTGA
AAAAACTGAAGCTCAAAAAGATGAATAAGTTTTCCAAGGTTACACAGCAGATCAACGAGCCAAGTTTGAAGTCCA
GACCCAGCTCTGAGGGTCATACACTGCCTTCCCCAGATTCCTGCACACAGTGACCTACTATCAGGGCCCTCCTAT
CTCTCTGGGATCCCCAGCCTCTGTCTTTTGTGGCTGCTTTACAGGAACTCCGAGCTATGGACTCTGCATTAGGAG
ACGAAGTGCAAAGAGTGTTTCTGTATCCTCCCTCTCTTCTAGGACCCTAGGGCTCTTCCTGGGTCTTTGTGGGTG
GTCACAAGCTTTCCTCTCTCAAGACAGCAGGGTTGCATGGTCTTGATAGCCTTGTGATTCGGGTTCTGAGAGATT
CAGGACTGCAAGGGAGGCCTAGACTTTTGATAGCTGCAAGGACTCAGCCAGAGATGGACCGTAGTGAATGCTCCT
TTTTCCTGTAGCTGAAATCAGGGAGAATGACATCAAGCCTGTGCATGATGCTGTCATTCCAAAATCTAGTGATGG
GGAAGGTTAGAATCCATAACGTACAAGATGCACACTGGCTTCAGACAGTTTTATTTAAGATGTGTAGAATAAAGA
GGAGGTCAGGCTGGGTAGAACCAGAAGTATCTATTGCCCTGTTCGCGGTCACCTGAGTTATTTCTAATGTTATGT
TATAATAAACACCACAATAGGCTTCTCTTCATAGATGCAAA . TACTTTTTAGTATTCTTGGTAGAAATTCCTAAT
GAGCTCAGTTGTCTCTTCAGGGCTTCCCTGCCCAGT . ... .o v\ CTCTTAACATTTAAACATGTCATTTACCT
TAAAAACATAAGTGCAAACCAACTGATAAAAAACAACCTTGCCTTCAGTCTGCATCCTGTCCCAGAGACACTTTC
TTTGTGTCCTCACACGTGGAGCTAAGCTTCTGACTTGTCTCTGGTACATCCCTGAGGATCCTCTCATCTTGGCCA
TCAGGAACCTCTACAGAAGGTCAAATTCAGTGGGTTCTTCTCAGTGCCTCTGACTTGAGTTACTAATAACATTTG
CACTATAATCCACTT.CTTTCTGATGAACTACCCTGTCCTTATTTTTCTCCTGTTTACCTGGATCCTCCTTATCA
TCTTTTAAACCACCTCTTAACTATCATGTTCTCTCATTATACCCTGAGATCTCGGCAATTCTGATTTTTGGCACT
CTTCCTGGAAAA.TCTTATTTAACCTGCACCTGCCACTAATGACTCTCAGTTCTATGGCCTAAATTCCTCTCCTG
AGACCACCCATAATCCACAAATATCTATGTATTATTTCTCCTTAGATGACTTTCAGGTCTTCTAAGTGCAATAGC
CCCACAGTGAACTCAGTATCTTCTCCCGGTCAGGCTGTCTTCCC. . TGAGAGAAGTGGCTTTTGCCCTGTTTTCT
GAATGCCTACATTGAAGCCATCTGTTCCCCAGGAAGCCTTCCCTGATGTGCTGTTTGGTCGCATCTTGTGTATAC
CTACGTATCTGCACTTATCCTTCTGAACCTGCTGTTGTCCTGTCACTTGTGTTTCCTTCTGTGACTTATACGCGT
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CTGCAGAACAGGACGTATGTATTATTTTTATTTGGGTATTTAGCATCTAACAGTGTTTGACATATAGTAGTCTTT
TAATACATATTTTTGTCTGAATGGAAATGATATTTTGAAGAAAAATAATCTGTTCCATAGCTGGCTGATCTTTGG
ACTGCAGAACTTGTGAAAGTGTTTTTTAAAAA .GCATTTTAAAAAGTACAAGGGACATTCATGTATTAAGAAGAT
GAGTTTCCAATAACTGCTAGAGGACTTTGTGTCTTTTTATTTTACCCTCTTTTTCCTGATGAGTCCTTTGAGTCC
TTTAAACTGAGGAGCAAGCTAAGTTTCCTAGTGAAATACCTATAGGATTTGTTTTGTTTAGTTTCAAATACCACT
CTTTGCTTGGCCACTTA.CTGTGTCAGGGAGTCATTCTCAGTGAAAAATAAGACACAGGTCATACCCTCTAGACA
CTTACAATTACAGTGGCAAGGAGTCATTCTCCTGTCACTGTAAGTGGCCAAGCACAGACTGGGTCCCCACATGTC
AGGGCTGAAAACTCACAGGGAAA . TCTGTGAGTTGGGAGGTGAGAGCAGAAGAGTCCCGTAGTTCCTTCTCACTC
TGATGCATTTATCATTCTAAACCCAGACTTTCACATACACATTCATCGTTTTCTTTCATGATAATAGTTGCTTTT
ATCCTCTTATCTTTGCTAATTCTTACAAACTAATAAAGACTAAGAAACAAAATAAATTAAATCCTACAGGTGTTC
CAAACTCAGCAATAATTTCTAGTTGGCCTCTAAAACAAAAATCAAAATATAAATGTAAGAAAAGTTTAGAATGCT
TAGTACCTGTGTGATGAAATAATCTGTACACTAAACCCCCAAGTCATGAGTTTACCTATACAACAAACCTGCACA
TGTACTCCTGAACATAAAATAAATGTTGAAATATTTTTAAAAAGGAAACAAAAGTTTGGAACAAATGCCAAAATA
ACTGTACTGTACTTTTGAATTTATATGCCCCAAATGAAAAATATTATCAACAAAGCTATACATTCTACAGTTTCA
TGTTCATAAACTAAGACAGAAACTTTAAAACTGTCAAGAGCCCTAAAATTTGAAGGATATTTTCTTCTTCCTCTC
AATTTTGTATTTTTTTCTACCTTTTCTATAATAAGAAAAAGAAAA . TGTCC.ATTCCCCCACCCCCATGACTCTA
AAAACAATTTTACATCTGTGT .CATAGAAAAATTAAGATCTTAATGGGAGAGAAAACCTCTCTACTAGTTCCGCC
AGTAGCCGTATGACCTTAGCAAGTTATTAATATGTAACTTCCCTGCATTTCCTTACCTGTAAAATGTATGATATG
TATTTGCTTCATAGGGTTATTGTGACAATTCAGCGACTGAAATATGTAAAGTATTTAGAAGGATGCCTGGCACAA
GTAAGTGCTCAACAAATGTTAGCTGTCATTGTTACTATTACTATTGTGTAGGGTCAGGATGCCCAGACTTTCAAA
GACCAGGAAGCAGCTTGACTTATCAGTGATAAACTTTTCATTTTGTTCTTTGCTCCTTTCTTTTTATAACTGCTC
ATCTGCTCTGTATTATTTCCTTTATGGTGTTGCTCCTTCTTCTTCCCCATATGTCCTTCCTTTGACCTCTTACCT
TCTTCCTTTTTATATTCATAAGTCTTTATTCATTCTCTAGCTTTGACCACTTGCATATTCAAACTGACATTTTGT
CGTGTTTTTCTCTACTTTCTTTATGCAGCGGACCATGTGTCAACTTATGCCATGTTTGTACAGACCCATAGACCA
ACAGGGGAGTTTATGTTTGAATTTGATGAAGATGAGATGTTCTATGTGGATCTGGACAAGAAGGAGACCGTCTGG
CATCTGGAGGAGTTTGGCCAAGCCTTTTCCTTTGAGGCTCAGGGCGGGCTGGCTAACATTGCTATATCGAACAAC
AACTTGAATACCTTGATCCAGCGTTCCAACCACACTCAGGCCACCAACGGTACGCCCTATCTTTGCCTCTTCCTC
TGTAGCCCAACTGGAAGGGATGAGAGGGCCTCTCTGCCACCCTCAGACTAGGAAGCCTAAGTGCCCCCTGCTGTG
TGATCCTCTTCCCCTAGTGGCCATGGGCTGATCCCACTACAGCAAGGGCTTGCATCCTCTCTTCTCAGGAGAGAG
AAAGGTGAGCAGAGTGAGGCTGGTCAGTGGTGTGATACCCCTGTCTGTGATTCAGAGCTGCCATAAAATCTAAGG
CTGAGGTAGAGGACCACCCTCCCCTAAGAGGTGGAGCCTTTGTGATTCATCCCAGAAGAGGGGCCTAACCTGGTG
CTGTCTCCTTCCAGATCCCCCTGAGGTGACCGTGTTTCCCAAGGAGCCTGTGGAGCTGGGCCAGCCCAACACCCT
CATCTGCCACATTGACAAGTTCTTCCCACCAGTGCTCAACGTCACGTGGCTGTGCAACGGGGAGCTGGTCACTGA
GGGTGTCGCTGAGAGCCTCTTCCTGCCCAGAACAGATTACAGCTTCCACAAGTTCCATTACCTGACCTTTGTGCC
CTCAGCAGAGGACTTCTATGACTGCAGGGTGGAGCACTGGGGCTTGGACCAGCCGCTCCTCAAGCACTGGGGTAT
GCAACTGCTTTTCTCTCCATAATCTCCTGGCATCCTCTATTCCAAAGACCTGGTGTCCTCTGCACCAGCTTTCCG
CACTGGCTGGGTCTCAGTCCTCTCCTCATCCTAACATCCAATTAACTGGTCCATAACCTTCAATTCCCACAACCA
TCCCAGGCCATCACCACCCTCACTGCACCTCCTGACCCTATCTCTTCATTCTTCCCCCAGAGGCCCAAGAGCCAA
TCCAGATGCCTGAGACAACGGAGACTGTGCTCTGTGCCCTGGGCCTGGTGCTGGGCCTAGTGGGCATCATCGTGG
GCACCGTCCTCATCATAAAGTCTCTGCGTTCTGGCCATGACCCCCGGGCCCAGGGGACCCTGTGAAATACTGTAA
AGGTGGGAATGTAAAGA. .GGAGGCCCTAGGATTTGTAGAATGTAAGGAAGGGAGGAAAAATTCAATCTGATAAG
TGTTCATTGATCTTCTAATGGGTTAAAAGCATTCAGCCGCATAACAACAACAACACCGATAACTAACTGAGTAGT
TAATATGGTCAGGCACTATTCTGAGGATTTACATTTATTAACTCACTTTATTCTCACAAATAGTCTTTGAGGTAG
GTACTATTATTTTCACCATTTCACATGAGAGATACTTACATCTTTTTACATACACAGAGACTTTAAGCACTTTGA
TCAAGTTCCCACAGCTATGAAGTAGTAGGGCTAGCTTCCAATCCAGAAAGTCTGGATCCAAGACTGTTTATCCAC
TGTCCTATTCACCCTATTTTGTGAAGGAAAAGACCAAGTTCAAATTCTCCA.GAGTCCATTGCCAAATAATGGAG
CCAGATCTATATTTCTATACATAATTACAACACAGTGTGGTGGGTGCCTGTAACTACTTACTGTCTCTACTTGGA
CTCATTCCATGGCAATGCTCACACAAAAAATGCCCCTCCAGAGATCTTACAGGTTTCTATCTATCATAACACTCA
CCATGCTTTATATTTTTATATGTTTTGGGAATTCTCTTAGCATTAGACAGTGAACTTCCATGCAGATGACCACAT
CTAATTCATTATTATTATTGTTATTCATGCTGGACCTCAGGTACAAAAGGTTGAGAACTTCTCAGTTCATTATAT
GATCATCGTTGGTGCCTCCGAGCTCTCTCTCTCTCCCTTGATTTATTTGGTCCCTTTTATCTCCAGTCCTTACTC
CCATATCTAACCTCTTACCCCTACCTCATAGGTAAACATTTTAATGAATTTGATGTTTCCTTTTATTTGCATAGA
TCCTCTGTAATATGTAGTAGTGTCCAGTGTACATGTATTTTTAATTAACCAAAATGGCATTAAATTATAGATCTA
ATTTTGTACATCCAGTTTGTTTCTTCCAAATCTTCCATAGTATTTTACTTTATATGTCCATGCATTAGTCCATTT
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TGCATTGCTATAAAGGAATA. .. ..... TCTGAAGTTACCTAATTTACAAAGAAAAGAGCTTTAAATGGCTCACA
GATCTGCAGGCTGTACGCGAAACATGGCACTAGCATCTGCTTCTGTTGGGGGATTCTGGAAGCTTTTACTCACGG
TGGAAGGCAAGTGGAGCCAGTGCATCACATGGTCATAGAGGGAGAAAGAGACATAGAAAGAGGTGCCAGCCTCTT
TTTAACAACCAGGTTTCATGTGCACTAATAGAGTGAGAACTCACTCATCACCC . GGAGAGGGGACAAAGCCATTC
ATGAGGG. . TCTCCTCCATGATTCAAATACCTCCCACCAGGCCCCACCTGCAACACTGGGGATCAATTTTCAACA
TGAGACTTGGAAGCGACAAATATCCAAATCATATTAATCCACATATCTACATTGCTGCTGGGATACCTGGATCAT
TCCTGGTTCTCTACTATTGCAAGCAATGCTTGTATCTCACATGGAACTGCATATGCATGTGGGCCTGACCTGCAT
CCCTGGAATGTATGTATCCTAGARAGGGGTTGCAGGGTTGCTGGAGATGCAGCTCCTTAATTTGACTARATACTG
CTCATCTTCTCATCAGAATGGCTGTACTCATCTGAACTTCCTTTGTCAGTACTCTAATTGTCCTGCAACTCCTAA
ATGGACTTCAACACTGGACATTATCCAGTTTTCTAACTTTTGCCAATTTCATGTGCATAAAGAAATATGCTGTTT
TATTTTGCATTTCTTTAATTACTAATAATTGGGGTTATAATTAGGACTGATTAGCCACTTGGGGGTTCCTTTTCT
ATAAATTGCCTGTTCACATTCATTGTCCATTTTTGTACTATGTGCTTCCATCATTTTCTTATTGATTTGCAGGTG
ATCCTTATATAGTCCTGCTAGTAGTCCCTTGTCAGTTTTAGGCATTGCAAATGTTTTCCTCTAATCTGACTTCTG
GCAACTTTCTCCTTGGTTTCCTTTATTGAAGAGAAATCCTTAATATTTTGTAATGAAGTCCATCAACTGTATTTT
TGTTTGTGTGTCTTTTTTAAAAGAAGTCTTCCCTATACTGAGATATCAAAGATACTCTTAAAACATCTCCTACAG
TTTTAAATTTCACACTTACTACTTTAATTCATCTGGGATTCATCTTTGTGTTTGATGGGGATCATGTTTTATTTT
TCTCTATATAATGGGCCAGTGTGTTCCCACAACTACTAAATAGTTCACCTTTTCCCCATAGGTTAGTAGTGTCTC
CTTTGCTATACTGAAAGCTCCCATTATAGGTGGGCCTGTGTCTGAGTTCCATCTTGTTCCACTGTTCTGTTTGTC
TCTTCTTGTGCCAGTGTCCTAGTATTTTGATTACTATGACATTGTAGTGTGTGTTAGTATCCAGTAGGACARATT
CTTGTTTATTTTTCTTAGTTCACACACATTTATAATTATATCTATAATGATTTGTAACAGAGTGAAGTGAATGTA
GAATGTCAGATGTTAAGAGGAAGAATGGAAAAGAGGGCTGGGACTAGGGTGATGTAGGGGATGCACTTGGCTTAG
GTGCAAAATTTGGGGGATACCAAAAGAACTCAGTAATAAATCATATTTTAATGAAATATCTTGAAAAAGCAAAAT
TAATGCAAAGATACATGATTAACAAAACATCCAAAGAGGAGTATTTAACAAAAATGGAGAAG. . . CAGAGAAGCA
GAAGAATTAGGAGAATATGCTGTCACATGAGCCAAGGAATTAAAGAATTC . AGGAAGGAGGAAGTACTGCTGTCA
GATGTTCAACAGAGGTCATTTTAGAAAATTTACCTTGGTTTTTGAAATCCTTTCAAAGAGCAGTATACACAATGT
GAGCAAGTATCCTTCGTTCATTGCCGTCATTGATATGGTTTGGATATTTGTCCCTTCCAATTCTCATTCCAGCGT
CAAGCTTCTTCTCTGCCCTCAGTAATGTGGCCCTTCCCCTTGTCTGTATATT TTGGAGACATGAAGCATGTGGGA
TGGCCTCAAAGTCAGCTGGGGTTTGAGGGTGAAATTCAATGACTTTCGTGAACTCCTTGGCTCCTATGTGCTCTT
CACCTGGAGGGCCAGGGCATGTGCAGGGATGACCACCTTCTCCCTGGGACCTGAACAGGGCAGAGAAATGGGAAG
CTCGGGTGCAAAGGGAGTGGGGAAGATGGGTCCGGGCTTACAGTACTGAACCCAGGAATGACAATAACTGTGTGT
GTTGCTGCAGGTGACAAAATATCTGAACAGAAGAGGACTTAGGAGAGATCTGAACTCCAGCTGCCCTACAAACTC
CATCTCAGCTTTTCTTCTCACTTCATGTGAAAACTACTCCAGTGGCTGACTGAATTGCTGACCCTTCAAGCTCTG
TCCTTATCCATTACCTCAAAGCAGTCATTCCTTAGTAAAGTTTCCAACAAATAGAAATTAATGA . o v v v v v n. ..
CACTTTGGTAGCACTAATATGGAGATTATCCTTTCATTGAGCCTTTTATCCTCTGTTCTCCTTTGAAGAGCCCCT
CACTGTCACCTTCCCGAGAATACCCTAAGACCAATAAATACTTCAGTATTTCAGAGCGGGGAGACTCTGAGTCAT
TCTTACTGGAAGTCTAGGACCAGGTCACATGTGAATACTATTTCTTGAAGGTGTGGTTTCAACCTCTGTTGCCGA
TGTGGTTACTAAAGGTTCTGATCCCACTTGAACGGAAAGGTCTGAGGATATTGATTCAGTCCTGGGTTTTTCCCT
AACTACAGGATAGGGTGGGGTAGAGAAAGGATATTTGGGGGAAATTTTACT TGGATGAAGATTTTCTTGGATGTA
GTTTGAAGACTGCAGTGTTTGAAGTCTCTGAGGGAAGAGATTTGGTCTGTCTGGATCAAGAT TTCAGGCAGATTA
GGATTCCATTCACAGCCCCTGAGCTTCCTTCCCAAGGCTGTATTGTAATTATAGCAATATTTCATGGAGGATTTT
T.CTACGTGATAAACTAAGAGCCAAGAAATAAAATTTTTAAAATGCCCTAATTCATTGCAATTTTTACCAGCCAT
AGTCACTCCATGTGGGAGAACTTAAATCATGCTTACCAGAGCTTTCAAAGGTTTGAGAATAGTGATGATTATGAA
GAAAAATATCTTATTTGAGCAAGGATTTTGTTTCTTTATGAGTGTTCATTAGATATTACGATGAAAAAAGCATGA
AATGGTAAAAATTCAGATAAATATAAAAACATGTTCTCTATTTTT. . ... ... TTTTAAGTTAAAAAAGGAATTG
TTTAAAGTA

DPBI  DPBI1*40:01:01:01 11616 TAATCCCTGTAGATGGGCCAGCAGAATATTTGAGATCACCTTCAGAGCAAAGAAAACGCATAATCTCGCCAAACA
TCATGACTTATCTGACTGGTTAAAATGAGTATCACTGTCTTTCCTCCGTCATCTTAAGTGCATCACAGGCTTTAT
ATTTTCAGACCTTTCATACTAACTTTCTGCCTAGTGAGCAATGACTCATACAAAGCTCAGTGTCCATTGGTTCTT
TTCTCAGACTCTGTCCAATCCCAGGGTCACAGAAGACTACTTGGGTTCATGGTCTCTAATATTTCARAACAGGAGC
TCCCTTTAGCGAGTCCTTCTTTTCCTGACTGCAGCTCTTTTCATTTTGCCATCCTTTTCCAGCTCCATGATGGTT
CTGCAGGTTTCTGCGGCCCCCCGGACAGTGGCTCTGACGGCGTTACTGATGGTGCTGCTCACATCTGTGGTTCAG
GGCAGGGCCACTCCAGGTAAGAGCCGAGCTGCCATTCTTGGAGGGTCTGGCTCAGGGAACAATTCCTAGGGGACG
TTATCTTTAAGGGATCAAATTCTGAGACAGGCTGCGGGGGCTCCTGCCCTAAGGCAGTGTCCTCTCTTCCCAGCT
AGAGAAAGAGGTTCATCCCCTATAGGATAGCTTGCTACCCTACTGGCCTATTCTCTCTCCAAGGACATGGGTACA
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GTAAACAGAGAGAGGTGCCCAGTGGTCAGTATGCTTGTCTTTGGGGAAAATGGGACCAAGAGGTCCTGGATAACC
TTGGACAGACAAGGTTTGCAGAGAGAGAAGTTGGCAAGTGCAGGCTCCTGGGCGTGTTCATGTCTGCATCCAGCC
TGGAGGGGACTCAGGCAGAGAGCCCTAAGCTGGAGTGTCCAGGCTCTGAGGATCACTGAGGATTCAGTGCTCACG
AAGAATGCCTCTTATTCCCCAGGGTGGAGCAGGAGCCCACATCCCTTGGACAATTAAGGAGAGAAGGGAGGGAGG
GGGATAGGTTTTAGCCCCTGAAGGCATTCTCATTAAAGGTACTTCTCCCAGCCTCCCCAGAACTTGGTTAGGGTA
CTAGAGTGGGTTGCGACTTGTAGGAAGAATGAGATGAGGTTGTGTGGGTGCATGACAGGGATTGAGTGTAGGTTA
TCAGACAGCCAAGGAAGCAGTAACCAAGTGAAAAATCTCTTCTTCCTGCTGCCTCCCTGTGGCTGGTGTAATATT
ATGGCATCTATGATCCATTGTTTTTCTCTCAGGATACTCTCAGGATATTTCTTTTTATATATATATATA. .. .CT
TTAAGTTCTAGGGTACATGTGCACAACGTGCAGGTTTGTTACATATGTATACATGTGCCATGTTGGTGTGCTGCA
CCCATTAACTCGTCATTTACATTAGGTATATTTCCTAATGCTATCCCTCCCCCCTCCCCCCACCCCACAACAGGC
CCCGGTGTATGATGTTCCCCTTCCTGTGTCCATGTGTTCTCATTGTTCAGTTCCCACCTATGAGTGAGAACATGT
GGTCTTTGGTTTTTTGTCCTTGCAATAGTTTGCTGTGAATGATGGTTTCCAGCTTCCTCCATGTCCCTACAAAGG
ACATGAACTCATCCTTTTTTATGGCTGCACAGTATTCCATGGTGTATATGTGTGCATTTTCTTAATCCAGTCTAT
CACTGATGGACAGTTGGGTTGGTTCCAAGTCTTTGCTATTGTGAATAGTGCCGCAATAAACATATGTGTGCATGT
GTCTTTATAGCAGCATGATTTATAATCCTTTGGGTATATACCCAGTAATGGGATGGCTGGGTCAAATGGTATTTC
TAGTTCTAGATCCTTGAGGAATTGCCACACTGTCTTGAGATACCATCTCACACCAGTTAAAATGGCGATCATTAA
AAAGTCAGGAAACAACAGGTGCTGGAGAGGATGTGGAGAAATAGGAACACTTTTACTCTGTTGGTGGGACTGTAA
ACTAGTTCAACCATTGTACTCTCAGGACATTTCTAGTCCAAATTTACACCAACACTCTGAGAGGAAGGACTGCAA
AGTAGGTACCTTAGTTTTCCACTGACTTCCACTTTTCCTGCTTACACCCTTCCTCCTAGACCTCTCCACACCCCT
CCTAGGACACACCTAAAAGGTACTGACATCATGTCACCTCCTCATCTTTCAGGGTAGCAAGGTTGGAATCTCCTG
AATACAGCCCCTCAAGCCCTAAAACCTCTTATCTATTACCTCGGGTTCATTGTCCAGGAAGGGGAGGAGAACTTG
AACTTGTAGTCACAGAAGGGTGCTGAGAACTAACCAGCAGGACGGCTCAGCCCTGGGAACTGCAGAGGGGTGAGG
CTGGGGAGAGAGGAGGCTGGAGCAGCACTGGTGACACTGAACAGTGTCAGGAGGAAGTGACGGATGCAGCGCCCC
CATCCCATAGGCAGAGCTGTCATGTGGGATGAGGGACAGTGTTGGGAGCCACCAAGGAAACCCAGAGGTGGGGGA
GCAGAGAGCAGAAGGGGGCATGTGATGCTGGGCAGTGAAAGGGAGGACAGGCAAAGGCTGGGTTGAGGTTTGTAG
GGGGAATGAGATGAGGCAGTGGAGCCATGTGACAGGGACTGAGGGTAGATTACTGGAGCTCCCTGCGTAGAATGA
ATGTTCAATCAAAACCTGCTGGAGGGAGAGCTGGAGCCATAGGGAAGTGGGTAAAGTGGGCAGGGCTGATTCCAC
AATTCCCTGCATGCTCCCCCAACTCCACACACATCCCCAACCTCAAACAGGGCACAAGACCAAAGGGCTGAGGAG
CCAGGCTATAGCTTAAAGAGGCTGGGGGAGAAAAGCTTGGCTGAGACAACCCATAGGGAGCTAGAGGTTTTTAAT
ATATCCTATTCTGAATAAGAGACGAATTCATTCAGATCAGTGGTTTCAAACCGTGCTCTGGGCAACTCAATTGCT
AAGGGTTCCACAAACAGGATAAAGTTTCTTATATACAAAAAAAAATGAAGGTTTCAAATTACACCATAAAACCCC
TCATTGCTTATGTCTACTTGGCAGGTAAAATTCCATTTCAAAAGTTAAATGTACTTAAAAAATTACCTAAGACTG
GGTAAATTAAAAAAATTAAATGTTGCAAAGAAAAAATTCAAAATTCTTATTCTTGAATGAAAAACGTTCTCTTAC
TGGTGATTGAGGAGGAGAAACAAAGACTAACAAATGAAAATGGGAGAATCCACACTCAGAGTGGGGCAATTGAAC
AGGCAGGGGCGGATGGATGGCAGAGGAGGAGGAATCTGGACTCAAGGAGCTAGGGGGCTCTGGGCCTGGAATTTT
AGGGTCTGGGGCCCAAGGCACCAGGAGAAGAGGCAGGTCAGGATATCTGAGTCAAGACCTGGGATCTTGCCTTAG
CAATGACACTGGAGACTAAAGGTGGACTCCATGGTGCCCTTGAGCCCAGCCCTACCCCATCTCCACTATCCTCTG
CCACCAGCTGTGCAACTTCTGCTAGGGGTGAGGTTAATAAACTGGAGAAGTTAATTTGTGGAGCATGAAACAGAT
GAGCAGAACAATCACAGCACCTTAATTTCCCCAGTGTGCCCAAGAACAGAGCAGGCCTGAAGATACTCAAACAGA
AACAAACATGTGCCGTGTCACTGATAATTCTGTGTAGACACACACCTGCCAGACACTGCTCATGGCACTCCCTAG
GAAGAACAGCATGTGGGAAAGGCTGCCAAAATTGTTCATGTAAAAATTACATCAATGCTGTCTTCCTCGGTGCTG
CCTATGCAGCTGGCAGCCATCTCTTCCTCCACATCATGGCCTCCCTCAGACTCCTCATGAAGGATAAGATCCTCA
AAAAGAGGACCAACAAGTTCATGAGGCACCAATCAGACTGAAATGTCAAAATTAAGCATAACTGGCGGAAACCCA
GAGGTCTTAACAGTAGGGTTCGTAGAAGGTCCAAGGGCCAGATCTTGATGCCCAACATTGCTTATGGGAGCAACA
ACAACAACAAAAAAAACATGCTGCCCAGTGGCTTCCAGAAGTTTCTGGTCCACAGCCTCAAGGAGCTGAAAGTGC
TGCTGATGTGCAACAAATCTTACTGTGCTGAGATCGCTCACAAAATTTCCTCCAGAACTGCAAAGTCATCATGGA
AAGAGTCACCCAGCCGGCCATCAGAGTCACCAACCCCAGTACCAGGGTGCACAGCTAAGAAAATGAGTAGAAAGT
TCATGTCCACGTTTTGTGTGTAAATAAAACCATAAAAACTGCCAAAAAAAATTACATCAATGCCTCTAAACCCAA
AGGACTCTACCCCCACAGGTCCCTGGTTGTTGTGGTGATTTTCATTGTGTAAAATACTTTCCACATCTTTTGACA
CCAAGTCTTTCTGCAGCCATGTTTGAAAATTAACTTTCAGGCTACAGAGTCTTTCTTATACCAAAGTTGAAGAAA
GTTTTAAGAAATATATTTCTACATCTCCTACATGCAAAACAACAGGAGCAAGTTGAGGAATTCTCAAGAAACTGG
TCGAGAAGAGAGAGCGCTTAGCTATGGAAAAGAGAAAGAAGGAAGGGAGGGCTTCCTGGAGGAGGTGGCATTTGA
ACCAGGACTGACATCAGGATGGAAATGTCAGTCAGGGAGTTAAGTAGGGGGAGCAGCTCCGCCCTCCACGTCCCC
AGCTCCTCCCGCCCCTGTTTTTTCTCCCAGTGACCCCACGTGAAACGTCTCCGCCTCCTCCAGCCACCAGCAGAA
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GGGACTGCCTTCCCCTCAGTGCTCGCCCCTCCCTAGTGATCACTCAGTGCCCCTGAGC. ... v .. TCATTCTTT
TCAGTAAATTCTCTCTCTGCGTGGTGAGAAAACAGGCCTGGAGAGGCTCTGCGACCCGCTTAGGACCACAGAACT
CGGTACTAGGAAAACTCCTATTTTAAAATCCAGCCCTGGGTGGGAAGATTTGGGAAGAATCGTTAATATTGAGAG
AGAGAGGGAGAAAGAGGATTAGATGAGAGTGGCGCCTCCGCTCATGTCCGCCCCCTCCCCGCAGAGAATTACCTT
TTCCAGGGACGGCAGGAATGCTACG. .. .CGTT. v v i i i i i i i i i i i e e TAATGGGACACAGCGCTTCCT
GGAGAGATA .CATCTACAACCGGGAGGAG.TACGCG.CGCTTCGACAGCGACGTGGGGGAGTTCCGGGCGGTGAC
GGAGCTGGGGCGGCCTGCTGCGGAGTACTGG . AACAGCCAGAAGGACATCCTGG . AGGAGAAGCGGGCAGTGCCG
GACAGGATGTGCAGACACAACTACGAGCTGGTCGGGCCC . ATGACCCTGCAGCGCCGAGGTGAGTGAGGGCTTTG
GGCCGGCGGTCCCAGGGCAGCCCCGCGGGCCCGTGCCCAGGGCGCAGGAGCAGCCGGGTTGGCCTAAGGGACCTT
AGTGCCGGGCGGAAAGGGGACTTTGGGTTGGGGATTCATGGGGGG . AGCCCATCTGGAGCTTGTCAGGGGAGCGA
GCGCGGGGACCTGGACTGGGCTTGAGCATGGAGTGAGGAGGACGAGAGCAGAGAGACCCCCGGGACTTCATCAGG
CCTGGCAGCTGACTGCATGTGGGGTGAAAAAA . GGAAGCCACAGGACAGCGCACAAGGGTATGGTGTGGAGATGG
AGGTGGAGATGGCACA. . . GCAGGCCACACAGAGAAGAAACCTACAGGGAGGTAGCTGGGTTTGAGGTGCTTGAG
GGGCAGATGGGTGGTCTGATGGGCAGGTAGACAGAAGGGTCTGCAGCCGGGGAGGAGACTGAGATACATGAGACC
ATCCAGGGAGAGGGGACCCAGGGGGAAGAGCAAAGGACTGGATCCTGGGAACTGGACAGTTGTGATTTGGCCAAG
ACAGAAAAGCCTGTGAAAGAGACCAAAAAAACCCAAGTGCAGTGTGAGGAGAGGCCCGCAGAGAAGAGTCTTGGA
AGCTGAGGGGAGGTGACCTCAGCAGCACAGTGGACAGCGGTGCCAGTGACTTGGGAAGGTCAGAAAACAGAAGAT
GGAAA .GTGGGTTTGGAAACCAGGGAGACCTGGGGAGAGCAGGTTGGCCGCAGCGGCAGGAGCTGGAATGGGAGG
GGGTGCATGAGGCTGAGTGTGGCGCATCCTCCTCGGGGCTGAGATGGATTTTACTTGTCTTGGGTTCCCCACGGC
TGTCACAGGGCAGTGTCTGAGTTCATTCGTCTTTTTCCTTCAGGAAGTCTGGGTGTAAAGGGATGGAGAGAGGTG
AGGTGTGTGCAGTAAGAGGATTTCTCAAGGATGGGACAGGAAGGCCTTGGAGCTTTGGCTTCCTCCTGTGAACTT
GTGGGGTGGGGAGCCTGGTGCACCAACCTGAGGGACTTGAGGGAGTAGTATCAGGATGTGGGATTGAGCCCTGGA
CCTTTTTTCTAGAAAGAGGAAAAAAATGAAGGGAGGAGGAGGAGGAAGCTGGGGAGATCACACCTTTGATTTTCT
TGTTCCTGGAAAGTGAAAGGAAGTTCACCTGCTATGAGTGAGAAGGTGGACACACTGGGTGGGGATGAGGTGAGT
GACATGAGCTTAGGAAAGTTGCTGAGGTAATTGGTTGAGAGAGGTGTTCAAATAAAAATAACGCAATTGGCAAAA
ACTGTTACTAAGACTTTGTAGAGGCACCAATCAGTGACATGGCAGCATTTTCTTTCACAGTAATCAACTGCCAGA
TTGCAGACAGCCCTGATGCCAGCCTAAGGAGTGTGGGTTTCTCCTCCAGGCCCGCAGGTCCCCAACCTCACTCCT
CTGAAGACTCTTCTGGAGATCCTCTGTGATGCACAGATCTCCAGACTCAGTGCCCCCAGACTCAGATTCCCTGGG
TGGGGAGGTCTGGGGATCTCTGCTTGTAATCAGCTCCCTAGAGGTTCCCATGTAGCCAGATAAGTATTGTCAGAA
CACTGAAGATTTTTGAAAAATGAAAAAGAGAAGGTTGGAGATGTGTCTTCAGAAGACTACTAAGGGTGCTGGCTA
GAGGAGGGACCAGAGGCAGGGAGATGAGGTAGGAAACTGCTATTATTTGTCAGGGAAATTGCAATCAAGGCATGA
GTTAGAACAGGGAAAACACAGAGGCAAGGGAGAGGTGGAAGGGGGAGGAAAGAAGTAGTGACAATTCCAGGGTGG
ATGTCCACCCAAATCTAGAAGTAATTGAGCAAATGTTTTCTGGGCATTAGAGAAGGCAACTAGAACAAACAGGAA
TCCTTGCCTTGGTGAAATGTATTTGAACTGGGTCAGAAATGAGGCCATTGGGTATCAGGCCTTAACTCCAGCGCA
CCCTGGAGGTCACTGATGTGGCTCCAGGCTGACCTGCTCCTGTCAAAGAATATTGAGCAAGATGCCTCTCGTGGA
ATGTTCTGGGACCTTAAAACAGATACCCAAGTATTCCCCCTGATTTCATGGTTCCCAGAAGCTCTATGGGGAAGA
AATTGTAGGTAATTCACAACTGAGATTTAGACATAAGTTGAATAGTGTAATGGACATTGAGTTAACCGAGGTAAT
GAAGTAGTGAGACACAGGTGCCCCTGAAATAAACTCACATTGAGGGAAGAGGCTGACAATGTGGATCAGTCTGAA
AACAAGGCAAAAATACAATAGGGAGTAAGGGTTGTGTGTCAGTTCAAGACTGTACTTTTACCTGGCCCAGCGCCA
TGTTAGGGTATTTGTGTTCTCCAGGAAGTAGAAAGGAAAGAACTGAGTGATTAGGGACCTAGAAGACTAATTTGA
GACATTCCTCTTGATGAGCTGTTCTCTAGGGTAGTCCTCTGAAAGAGCTGTTCTCTAGTGGATCTCCCTGAATGA
ACTGTTCTCTAGGAGCACTTGACCCTTTTCTGTGTTTGTTTTTTGTTTTGTGTTTGTGTTTGTTTTTGAGACAGG
TTCTCACTTTGTCTCCCAGGCTGGAGTGCTGTGGCACCATCATGGCTCACTGCAGCCTCAACCTCCTGGGCTCAA
GTGATCCTCCTGCCTCAGCCTCCCATGTAGCTAGAACTACAGATACACGTACCACCATGTCTGGCTAATTTATTT
TTCTTTTTAGAGATGGGTTCTCACTATGTTGCCCAGGCCGGTCTCAAAACCCTGGGCTCAAGTGATCCTCATGCC
TCAACCTCCCAAAGTGCTAAGATTATAGGCATGACCACCATGCCTGGCCTTTTCTGCTTTCTGAGGAGGAAAAAG
GTACTGGTGGCAGAGATCCAAAAGAAAAGTTGCCAGTGGCAGTGTGGAAATTCACCTGAGAACAACAGGACAAGC
TGGGGCACAAATGCAAAGATGCAGAGGGAGGCAACACCTGGTCATCTGTGAGACCTTCATGGGACCTGAAGACGC
AGCACAGAGGAGGAACTTGAAAAAGGACGGGATTTCTACTACTCAAGCATGTAGGAGCTCAGGATATTCTGTAAA
TATGAAGATTTTGAGTTTTTGTAGGTGAGGTAAAAAAA . TACATAGGTTTTTTACAGAATAAGACATGTAAAGCT
CTCTTCATTTTCTTTGTATTTTCATGAA. .. .. GTTATTAGATTCACAGGCCACCATAATGCCATTGTCTGTATA
TCTTAATTTCAAGATATTATTTGAGTAAATTTTGCTTCCTTTGTATCAAGATAGAACTTTGAAAAGGTAGGTAAT
TTCACAGTTGATCAAATATTCTTTGCCCAAATTACTTTTGGTTAAAATTTCTCCTAAATGTGCTACAGAGTGCAA
ACTCTGTCTCCCTGCCATTCCGCTATATACTTACTAACTATTATTTTATTCAAGATCATGCATGCTCTACTTGAA
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GGTCTATTTCTATCTTTTCAATGCTACCCTTACCCACTAGCCTAATCACATTATTCCTATTTTCAACATCTAGGA
ATCAATTACATAGTGAACATGCCTAAGAAATAATAATCTGGGCAGATGCAGTGGCTCAGGCCCGTAATCCCAGCC
CTTTGAGAGGCCAAGCGGGTGGATCACTTGAGGTCAGGCGTTGGTCAAGTGCTCCTAGAGAACCAGGCTGACCAA
CATGGAGAAACCTTGTCTCTACTAATAATACAAAAATTAGCCAGGTGAAGTGGCAGGCACCTATAATCCCAGCTA
TTCGGGAGGCTGAGGAAGGAGAATTGGTTGAAGCCCGGAGGTGGAGGTTGCAGTGAGCCAATATTGCGCCACTGC
ATTCCAGACTTGGCAACAGAGTGACACTCCATCTCAACAAAAAGAAAGAATGAAAGAAAGAAAGAGCGAGATTAT
GTCTCAAAAAAAA .GGAAGGAAGGAAGGAAGGAAGGAAGGAAGGAAGGAAGGAAAGAAGGA . v v v v v v v v e e s
...... CAATCTCAAATTCTATTTCATTATTTTTCTTCCACGCTCCTAGTCCAGCCTAGGGTGAATGTTTCCCCC
. TCCAAGAAGGGG.CCCTTGCAGCAC. . CACAACCTGCTTGTCTGCCACGTGACGGATTTCTACCCAGGCAGCAT
TCAAGTCCGATGGTTCCTGAATGGACAGGAGGAAACAGCTGGGGTCGTGTCCACCAACCTGATCCGTAATGGAGA
CTGGACCTTCCAGATCCTGGTGATGCTGGAAATGACCCCCCA . GCAGGGAGATGTCTACACCTGCCAAGTGGAGC
ACACCAGCC.TGGATAGTCCTGTCACC. . .GTGGAGTGGAGTGAGTCTCTGATGACCCTCTAGACCCCACCTCTG
AAGAGCAGGGGACTCTCTGGCTCTGGGGTCCACTCATCTTATCTTCTGCATCTATACCCTGGGGCCATGTCCAAA
CCCCATCTTTCTTCTATACCAGCTCCTGAGCATAGTTTGAAGCCAGGGAAATGGAGACTTCCTGACCTTGGCTTA
GGGGTTCCTGAAGATTCATAGTTCTCCCCCTTGTCAGAGAATCTAGGGACACTGACTGGTCTCGAAACCCTCACA
CTTAGGAACTGACCTCACACATAGGAACAGTTCTCTTCCTTCAGCATTTTAGCCTCTTCTCAGGCATTTTGAGAG
GCAACTTCCAGAATCAGCATTTGCCACCTTGTTGAGGTCACACCCCTGTTCCAGATATGAGGGTGGCTCTTTCTG
AATTTCCTCTTAGCAAGCTTTTTCCGCTGCACTGTCCTCATCCCGATATGCTGCATCAGGCTCCAGAATCTCAGG
CAGGACATGAGTAGGGATGCAGCTGGTGGAGGTGACACTAAACCTGGGTCTGTCCTTCCCAGAGGCACAGTCTGA
TTCTGCCCGGAGTAAGACATTGACGGGAGCTGGGGGCTTCGTGCTGGGGCTCATCATCTGTGGAGTGGGCATCTT
CATGCACAGGAGGAGCAAGAAAGGTGAGAAAGCCTGCAGGGTGAGCGGGACTTACCTTCCCCTGGCATATTCACA
CTTATTCCACGATGAGGGGTTTGACAGAAAAGAAATGTCAGAAAGCTCTAGAGGCCA. ... .. CTGATATCAGAT
AATCGGGGAACAAACATGACCTATAGCGAGAGAGGGATCCCAGGCTGGGATCTTAATGCAGCCAGATGCATGAGG
TCCCAAGTACTCAGGCTCCTGCGGAGCGTCCATTGAGTGATGGGCAATGGAATTTGGTGGGATGGAAATGTTTCT
CTAATTATCTGAGGTGGTTTCAATGGCTGATTATATAACCTTTCGTCTTTCATTTCAGTTCAACGAGGATCTGCA
TAAACAGGTAATATTCCTGCTTTGATTTCCTTGTGGGGTGGGTTGCAGGAGGATATGAGTCCTTTCTCTGCATTG
TAACACTGAGGCTCCTCCAGGAAGGGAATCTCAGGCATGAACCCCTCTTTCAATGTCAGCCTTCAGGCAAGTGGG
GAAAGAGCATTGCTTGGCTCCATTGCTGAAGGAAGCAGAGATCAACTCTGTTATTTATCAGCCTGAGACGCATCC
TCTCACCATAATTTTTCTCTCCTGGACTTACAGGAAGGAGGCTGGCAACCTGGGATAACTTGTCTTTTACCCCCA
CAGGGTTCCTGAGCTCACTGAAAAGACTATTGTGCCTTAGGAAAAGCATTTGCTGTGTTTCGTTAGCATCTGGCT
CCAGGACAGACCTTCAACTTCCAAATTGGATACTGCTGCCAAGAAGTTGCTCTGAAGTCAGTTTCTATCATTCTG
CTCTTTGATTCAAAGCACTGTTTCTCTCACTGGGCCTCCAACCATGTTCCCTTCTTCTTAGCACCACAAATAATC
AAAACCCAACATGACTGTTTGTTTTCCTTTAAAAATATGCACCAAATCATCTCTCATCACTTTTCTCTGAGGGTT
TTAGTAGACAGTAGGAGTTAATAAAGAAGTTCATTTTGGTTTAAACATAGGAAAGAAGAGAACCATGAAAATGGG
GATATGTTAACTATTGTATAATGGGGCCTGTTACACATGACACTCTTCTGAATTGACTGTATTTCAGTGAGCTGC
CCCCAAATCAAGTTTAGTGCCCTCATCCATTTATGTCTCAGACCACTATTCTTAACTATTCAATGGTGAGCAGAC
TGCAAATCTGCCTGATAGGACCCATATTCCCACAGCACTAATTCAACATATACCTTACTGAGAGCATGTTTTATC
ATTACCATTAAGAAGTTAAATGAACATCAGAATTTAAAATCATAAATATAATCTAATACACTTTAA
DPBI1 DPB1*105:01:01:0 11616 TAATCCCTGTAGATGGGCCAGCAGAATATTTGAGATCACCTTCAGAGCAAAGAAAACGCATAATCTCCCCAAACA
1 TCATGACTTATCTGACTGGTTAAAATGAGTATCACTGTCTTTCCTCCGTCATCTTAAGTGCATCACAGGCTTTAT
ATTTTCAGACCTTTCATACTAACTTTCTGCCTAGTGAGCAATGACTCATACAAAGCTCAGTGTCCATTGGTTCTT
TTCTCAGACTCTGTCCAATCCCAGGGTCACAGAAGACTACTTGGGTTCATGGTCTCTAATATTTCAAACAGGAGC
TCCCTTTAGCGAGTCCTTCTTTTCCTGACTGCAGCTCTTTTCATTTTGCCATCCTTTTCCAGCTCCATGATGGTT
CTGCAGGTTTCTGCGGCCCCCCGGACAGTGGCTCTGACGGCGTTACTGATGGTGCTGCTCACATCTGTGGTCCAG
GGCAGGGCCACTCCAGGTAAGAGCCGAACTGCCATTCTTGGAGGGTCTGGCTCAGGGAACAATTCCTAGGGGACG
TTATCTTTAAGGGATCAAATTCTGAGACAGGCTGCGGGGGCTCCTGCCCTAAGGCAGTGTCCTCTCTTCCCAGCT
AGAGAAAGAGGTTCATCCCCTATAGGATAGCTTGCTACCCTACTGGCCTATTCTCTCTCCAAGGACATGGGTACA
GTAAACAGAGAGAGGTGCCCAGTGGTCAGTATGCTTGTCTTTGGGGAAAATGGGACCAAGAGGTCCTGGATAACC
TTGGACAGACAAGGTTTGCAGAGAGAGAAGTTGGCAAGTGCAGGCTCCTGGGCGTGTTCATGTCTGCATCCAGCC
TGGAGGGGACTCAGGCAGAGAGCCCTAAGCTGGAGTGTCCAGGCTCTGAGGATCACTGAGGATTCAGTGCTCACG
AAGAATGCCTCTTATTCCCCAGGGTGGAGCAGGAGCCCACATCCCTTGGACAATTAAGGAGAGAAGGGAGGGAGG
GGGATAGGTTTTAGCCCCTGAAGGCATTCTCATTAAAGGTACTTCTCCCAGCCTCCCCAGAACTTGGTTAGGGTA
CTAGAGTGGGTTGCGACTTGTAGGAAGAATGAGATGAGGTTGTGTGGGTGCATGACAGGGATTGAGTGTAGGTTA
TCAGACAGCCAAGGAAGCAGTAACCAAGTGAAAAATCTCTTCTTCCTGCTGCCTCCCTGTGGCTGGTGTAATATT
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ATGGCATCTATGATCCATTGTTTTTCTCTCAGGATACTCTCAGGATATTTCTTTTTATATATATATATA. .. .CT
TTAAGTTCTAGGGTACATGTGCACAACGTGCAGGTTTGTTACATATGTATACATGTGCCATGTTGGTGTGCTGCA
CCCATTAACTCGTCATTTACATTAGGTATATTTCCTAATGCTATCCCTCCCCCCTCCCCCCACCCCACAACAGGC
CCCGGTGTATGATGTTCCCCTTCCTGTGTCCATGTGTTCTCATTGTTCAGTTCCCACCTATGAGTGAGAACATGT
GGTCTTTGGTTTTCTGTCCTTGCAATAGTTTGCTGTGAATGATGGTTTCCAGCTTCCTCCATGTCCCTACAAAGG
ACATGAACTCATCCTTTTTTATGGCTGCACAGTATTCCATGGTGTATATGTGTGCATTTTCTTAATCCAGTCTAT
CACTGATGGACAGTTGGGTTGGTTCCAAGTCTTTGCTATTGTGAATAGTGCCGCTATAAACATATGTGTGCATGT
GTCTTTATAGCAGCATGATTTATAATCCTTTGGGTATATACCCAGTAATGGGATGGCTGGGTCAAATGGTATTTC
TAGTTCTAGATCCTTGAGGAATTGCCACAATGTCTTGAGATACCATCTCACACCAGTTAAAATGGCGATCATTAA
AAAGTCAGGAAACAACAGGTGCTGGAGAGGATGTGGAGAAATAGGAACACTTTTACTCTGTTGGTGGGACTGTAA
ACTAGTTCAACCATTGTACTCTCAGGACATTTCTAGTCCAAATTTACACCAACACTCTGAGAGGAAGGACTGCAA
AGTAGGTACCTTAGTTTTCCACTGACTTCCACTTTTCCTGCTTACACCCTTCCTCCTAGACCTCTCCACACCCCT
CCTAGGACACACCTAAAAGGTACTGACATCATGTCACCTCCTCATCTTTCAGGGTAGCAAGGTTGGAATCTCCTG
AATACAGCCCCTCAAGCCCTAAAACCTCTTATCTATTACCTTGGGTTCATTGTCCAGGAAGGGGAGGAGAACTTG
AACTTGTAGTCACAGAAGGGTGCTGAGAACTAACCAGCAGGACGGCTCAGCCCTGGGAACTGCAGAGGGGTGAGG
CTGGGGAGAGAGGAGGCTGGAGCAGCACTGGTGACACTGAACAGTGTCAGGAGGAAGTGACGGATGCAGCGCCCC
CATCCCATAGGCAGAGCTGTCATGTGGGATGAGGGACAGTGTTGGGAGCCACCAAGGAAACCCAGAGGTGGGGGA
GCAGAGAGCAGAAGGGAGCATGTGATGCTGGACAGTGAAAGGGAGGACAGGCAAAGGCTGGGTTGAGGTTTGTAG
GGGGAATGAGATGAGGCAGTGGAGCCATGTGACAGGGACTGAGGGTAGATTACTGGAGCTCCCTGCGTAGAATGA
ATGTTCAATCAAAATTTGCTGGAGGGAGAGCTGGAGCCATAGGGGAGTGGGTAAAGTGGGCAGGGCTGATTCCAC
AATTCCCTGCATGCTCCCCCAACTCCACACACATCCCCAACCTCAAACAGGGCACAAGACCAAAGGGCTGAGGAG
CCAGGCTATAGCTTAAAGAGGCTGGGGGAGAAAAGCTTGGCTGAGACAACCCATAGGGAGCTAGAGGTTTTTAAT
ATATCCTATTCTGAATAAGAGACGAATTCATTCAGATCAGTGGTTTCAAACCGTGCTCTGGGCAACTCAATTGCT
AAGGGTTCCACAAACAGGATAAAGTTTCTTATATACAAAAAAAAATGAAGGTTTCAAATTACACCATAAAACCCC
TCATTGCTTATGTCTACTTGGCAGGTAAAATTCCATTTCAAAAGTTAAATGTACTTAAAAAATTACCTAAGACTG
GGTAAATTAAAAAAATTAAATGTTGCAAAGAAAAAATTCAAAATTCTTATTCTTGAATGAAAAACGTTCTCTTAC
TGGTGATTGAGGAGGAGAAACAAAGACTAACAAATGAAAATGGGAGAATCCACACTCAGAGTGGGGCAACTGAAC
AGGCAGGGGCGGATGGATGGCAGAGGAGGAGGAATCTGGACTCAAGGAGCTGGGGGGCTCTGGGCCTGGAATTTT
AGGGTCTGGGGCCCAAGGCACCAGGAGAAGAGGCAGGTCAGGATATCTGAGTCAAGACCTGGGATCTTGCCTTAG
CAATGACACTGGAGACTAAAGGTGGACTCCATGGTGCCCTTGAGCCCAGCCCTACCCCATCTCCACTATCCTCTG
CCACCAGCTGTGCAACTTCTGCTAGGGGTGAGGTTAATAAACTGGAGAAGTTAATTTGTGGAGCATGAAACAGAT
GAGCAGAACAATCACAGCACCTTAATTTCCCCAGTGTGCCCAAGAACAGAGCAGGCCTGAAGATACTCAAACAGA
AACAAACATGTGCCGTGTCACTGATAATTCTGTGTAGACACACACCTGCCAGACACTGCTCATGGCACTCCCTAG
GAAGAACAGCATGTGGGAAAGGCTGCCAAAATTGTTCATGTAAAAATTACATCAATGCTGTCTTCCTCGGTGCTG
CCTATGCAGCTGGCAGCCATCTCTTCCTCCACATCATGGCCTCCCTCAGACTCCTCATGAAGGATAAGATCCTCA
AAAAGAGGACCAACAAGTTCATGAGGCACCAATCAGACTGAAATGTCAAAATTAAGCATAACTGGCGGAAACCCA
GAGGTCTTAACAGTAGGGTTCGTAGAAGGTCCAAGGGCCAGATCTTGATGCCCAACATTGCTTATGGGAGCAACA
ACAACAACAAAAAAAACATGCTGCCCAGTGGCTTCCAGAAGTTTCTGGTCCACAGCCTCAAGGAGCTGAAAGTGC
TGCTGATGTGCAACAAATCTTACTGTGCTGAGATCGCTCACAAAATTTCCTCCAGAACTGCAAAGTCATCATGGA
AAGAGTCACCCAGCCGGCCATCAGAGTCACCAACCCCAGTACCAGGGTGCACAGCTAAGAAAATGAGTAGAAAGT
TCATGTCCACGTTTTGTGTGTAAATAAAACCATAAAAACTGCCAAAAAAAATTACATCAATGCCTCTAAACCCAA
AGGACTCTACCCCCACAGGTCCCTGGTTGTTGTGGTGATTTTCATTGTGTAAAATACTTTCCACATCTTTTGACA
CCAAGTCTTTCTGCAGCCATGTTTGAAAATTAACTTTCAGGCTACAGAGTCTTTCTTATACCAAAGTTGAAGAAA
GTTTTAAGAAATATATTTCTACATCTCCTACATGCAAAACAACAGGAGCAAGTTGAGGAATTCTCAAGAAACTGG
TCGAGAAGAGAGAGCGCTTAGCTATGGAAAAGAGAAAGAAGGAAGGGAGGGCTTCCTGGAGGAGGTGGCATTTGA
ACCAGGACTGACATCAGGATGGAAATGTCAGTCAGGGAGTTAAGTAGGGGGAGCAGCTCCGCCCTCCACGTCCCC
AGCTCCTCCCGCCCCTGTTTTTTCTCCCAGTGACCCCACGTGAAACGTCTCCGCCTCCTCCAGCCACCAGCAGAA
GGGACTGCCTTCCCCTCAGTGCTCGCCCCTCCCTAGTGATCACTCAGTGCCCCTGAGC. v v v vt TCATTCTTT
TCAGTAAATTCTCTCTCTGCGTGGTGAGAAAACAGGCCTGGAGAGGCTCTGCGACCCGCTTAGGACCACAGAACT
CGGTACTAGGAAAACTCCTATTTTAAAATCCAGCCCTGGGTGGGAAGATTTGGGAAGAATCGTTAATATTGAGAG
AGAGAGGGAGAAAGAGGATTAGATGAGAGTGGCGCCTCCGCTCATGTCCGCCCCCTCCCCGCAGAGAATTACCTT
TTCCAGGGACGGCAGGAATGCTACG. .. .CGTT. . v vt i i i i i i i i i i e e TAATGGGACACAGCGCTTCCT
GGAGAGATA .CATCTACAACCGGGAGGAG.TTCGTG.CGCTTCGACAGCGACGTGGGGGAGTTCCGGGCGGTGAC
GGAGCTGGGGCGGCCTGATGAGGAGTACTGG . AACAGCCAGAAGGACATCCTGG . AGGAGAAGCGGGCAGTGCCG
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GACAGGATGTGCAGACACAACTACGAGCTGGGCGGGCCC . ATGACCCTGCAGCGCCGAGGTGAGTGAGGGCTTTG
GGCCGGCGGTCCCAGGGCAGCCCCGCGGGCCCGTGCCCAGGGCGCAGGAGCAGCCGGGTTGGCCTAAGGGACCTT
AGTGCCGGGCGGAAAGGGGACTTTGGGTTGGGGATTCATGGGGGG . AGCCCATCTGGAGCTTGTCAGGGGAGCGA
GCGCGGGGACCTGGACTGGGCT . GAGCATGGAGTGAGGAGGACGAGAGCAGAGAGACCCCCGGGACTTCATCAGG
CCTGGCAGCTGACTGCATGTGGGGTGAAAAAA . GGAAGCCACAGGACAGCGCACAAGGGTATGGTGTGGAGATGG
AGGTGGAGATGGCACA. . . GCAGGCCACACAGAGAAGAAACCTACAGGGAGGTAGCTGGGTTTGAGGTGCTTGAG
GGGCAGATGGGTGGTCTGATGGGCAGGTAGACAGAAGGGTCTGCAGCCGGGGAGGAGACTGAGATACATGAGACC
ATCCAGGGAGAGGGGACCCAGGGGGAAGAGCAAAGGACCGGATCCTGGGAACTGGACAGTTGTGATTTGGCCAAG
ACAGAAAAGCCTGTGAAAGAGACCAAAAAAACCCAAGTGCAGTGTGAGGAGAGGCCCGCAGAGAAGAGTCTTGGA
AGCTGAGGGGAGGTGACCTCAGCAGCACAGTGGACAGCGGTGCCAGTGACTTGGGAAGGTCAGAAAACAGAAGAT
GGAAA .GTGGGTTTGGAAACCAGGGAGACCTGGGGAGAGCAGGTTGGCCGCAGCGGCAGGAGCTGGAATGGGAGG
GGGTGCATGAGGCTGAGTGTGGCGCATCCTCCTCGGGGCTGAGATGGATTTTACTTGTCTTGGGTTCCCCACGGC
TGTCACAGGGCAGTGTCTCAGTTCATTCGTCTTTTTCCTTCAGGAAGTCTGGGTGTAAAGGGATGGAGAGAGGTG
AGGTGTGTGCAGTAAGAGGATTTCTCAAGGATGGGACAGGAAGGCCTTGGAGCTTTGGCTTCCTCCTGTGAACTT
GTGGGGTGGGGAGCCTGGTGCACCAACCTGAGGGACTTGAGGGAGTAGTATCAGGATGTGGGATTGAGCCCTGGA
CCTTTTTTCTAGAAAGAGGAAAAAAATGAAGGGAGGAGGAGGAGGAAGCTGGGGAGATCACACCTTTGATTTTCT
TGTTCCTGGAAAGTGAAAGGAAGTTCACCTGCTATGAGTGAGAAGGTGGACACACTGGGTGGGGATGAGGTGAGT
GACATGAGCTTAGGAAAGTTGCTGAGGTAATTGGTTGAGAGAGGTGTTCAAATAAAAATAACGCAATTGGCAAAA
ACTGTTACTAAGACTTTGTAGAGGCACCAATCAGTGACATGGCAGCATTTTCTTTCACAGTAATCAACTGCCAGA
TTGCAGACAGCCCTGATGCCAGCCTAAGGAGTGTGGGTTTCTCCTCCAGGCCCGCAGGTCCCCAACCTCACTCCT
CTGAAGACTCTTCTGGAGATCCTCTGTGATGCACAGATCTCCAGACTCAGTGCCCCCAGACTCAGATTCCCTGGG
TGGGGAGGTCTGGGGATCTCTGCTTGTAATCAGCTCCCTAGAGGTTCCCATGTAGCCGGATAAGTATTGTCAGAA
CACTGAAGATTTTTGAAAAATGAAAAAGAGAAGGTTGGAGATGTGTCTTCAGAAGACTACTAAGGGTGCTGGCTA
GAGGAGGGACCAGAGGCAGGGAGATGAGGTAGGAAACTGCTATTATTTGTCAGGGAAATTGCAATCAAGGCATGA
GTTAGAACAGGGAAAACACAGAGGCAAGGGAGAGGTGGAAGGGGGAGGAAAGAAGTAGTGACAATTCCAGGGTGG
ATGTCCACCCAAATCTAGAAGTAATTGAGCAAATGTTTTCTGGGCATTAGAGAAGGCAACTAGAACAAACAGGAA
TCCTTGCCTTGGTGAAATGTATTTGAACTGGGTCAGAAATGAGGCCATTGGGTATCAGGCCTTAACTCCAGCGCA
CCCTGGAGGTCACTGATGTGGCTCCAGGCTGACCTGCTCCTGTCAAAGAATATTGAGCAAGATGCCTCTCGTGGA
ATGTTCTGGGACCTTAAAACAGATACCCAAGTATTCCCCCTGATTTCATGGTTCCCAGAAGCTCTATGGGGAAGA
AATTGTAGGTAATTCACAACTGAGATTTAGACATAAGTTGAATAGTGTAATGGACATTGAGTTAACCGAGGTAAT
GAAGTAGTGAGACACAGGTGCCCCTGAAATAAACTCACATTGAGGGAAGAGGCTGACAATGTGGATCAGTCTGAA
AACAAGGCAAAAATACAATAGGGAGTAAGGGTTGTGTGTCAGTTCAAGACTGTACTTTTACCTGGCCCAGCGCCA
TGTTAGGGTATTTGTGTTCTCCAGGAAGTAGAAAGGAAAGAACTGAGTGATTAGGGACCTAGAAGACTAATTTGA
GACATTCCTCTTGATGAGCTGTTCTCTAGGGTAGTCCTCTGAAAGAGCTGTTCTCTAGTGGATCTCCCTGAATGA
ACTGTTCTCTAGGAGCACTTGACCCTTTTCTGTGTTTGTTTTTTGTTTTGTGTTTGTGTTTGTTTTTGAGACAGG
TTCTCACTTTGTCTCCCAGGCTGGAGTGCTGTGGCACCATCATGGCTCACTGCAGCCTCAACCTCCTGGGCTCAA
GTGATCCTCCTGCCTCAGCCTCCCATGTAGCTAGAACTACAGATACACGTACCACCATGTCTGGCTAATTTATTT
TTCTTTTTAGAGATGGGTTCTCACTATGTTGCCCAGGCCGGTCTCAAAACCCTGGGCTCAAGTGATCCTCATGCC
TCAACCTCCCAAAGTGCTAAGATTATAGGCATGACCACCATGCCTGGCCTTTTCTGCTTTCTGAGGAGGAAAAAG
GTACTGGTGGCAGAGATCCAAAAGAAAAGTTGCCAGTGGCAGTGTGGAAATTCACCTGAGAACAACAGGACAAGC
TGGGGCACAAATGCAAAGATGCAGAGGGAGGCAACACCTGGTCATCTGTGAGACCTTCATGGGACCTGAAGACGC
AGCACAGAGGAGGAACTTGAAAAAGGACGGGATTTCTACTACTCAAGCATGTAGGAGCTCAGGATATTCTGTAAA
TATGAAGATTTTGAGTTTTTGTAGGTGAGGTAAAAAAA . TACATAGGTTTTTTACAGAATAAGACATGTAAAGCT
CTCTTCATTTTCTTTGTATTTTCATGAA. . ... GTTATTAGATTCACAGGCCACCATAATGCCATTGTCTGTATA
TCTTAATTTCAAGATATTATTTGAGTAAATTTTGCTTCCTTTGTATCAAGATAGAACTTTGAAAAGGTAGGTAAT
TTCACAGTTGATCAAATATTCTTTGCCCAAATTACTTTTGGTTAAAATTTCTCCTAAATGTGCTACAGAGTGCAA
ACTCTGTCTCCCTGCCATTCCGCTATATACTTACTAACTATTATTTTATTCAAGATCATGCATGCTCTACTTGAA
GGTCTATTTCTATCTTTTCAATGCTACCCTTACCCACTAGCCTAATCACATTATTCCTATTTTCAACATCTAGGA
ATCAATTACATAGTGAACATGCCTAAGAAATAATAATCTGGGCAGATGCAGTGGCTCAGGCCCGTAATCCCAGCC
CTTTGAGAGGCCGAGCGGGTGGATCACTTGAGGTCAGGCGTTGGTCAAGTGCTCCTAGAGAACCAGGCTGACCAA
CATGGAGAAACCTTGTCTCTACTAATAATACAAAAATTAGCCAGGTGAAGTGGCAGGCACCTATAATCCCAGCTA
TTCGGGAGGCTGAGGAAGGAGAATTGGTTGAAGCCCGGAGGTGGAGGTTGCAGTGAGCCAATATTGCGCCACTGC
ATTCCAGACTTGGCAACAGAGTGACACTCCATCTCAACAAAAAGAAAGAATGAAAGAAAGAAAGAGCGAGATTAT
GTCTCAAAAAAAA .GGAAGGAAGGAAGGAAGGAAGGAAGGAAGGAAGGAAGGAAGGAAGGAAGGAAGGAAAGAAG
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GA....CAATCTCAAATTCTATTTCATTATTTTTCTTCCACGCTCCTAGTCCAGCCTAGGGTGAATGTTTCCCCC
. TCCAAGAAGGGG.CCCTTGCAGCAC. . CACAACCTGCTTGTCTGCCACGTGACGGATTTCTACCCAGGCAGCAT
TCAAGTCCGATGGTTCCTGAATGGACAGGAGGAAACAGCTGGGGTCGTGTCCACCAACCTGATCCGTAATGGAGA
CTGGACCTTCCAGATCCTGGTGATGCTGGAAATGACCCCCCA . GCAGGGAGATGTCTACACCTGCCAAGTGGAGC
ACACCAGCC.TGGATAGTCCTGTCACC. . .GTGGAGTGGAGTGAGTCTCTGATGACCCTCTAGACCCCACCTCTG
AAGAGCAGGGGACTCTCTGGCTCTGGGGTCCACTCATCTTATCTTCTGCATCTATACCCTGGGGCCATGTCCAAA
CCCCATCTTTCTTCTATACCAGCTCCTGAGCATAGTTTGAAGCCAGGGAAATGGAGACTTCCTGACCTTGGCTTA
GGGGTTCCTGAAGATTCATAGTTCTCCCCCTTGTCAGAGAATCTAGGGACACTGACTGGTCTCGAAACCCTCACA
CTTAGGAACTGACCTCACACATAGGAACAGTTCTCTTCCTTCAGCATTTTAGCCTCTTCTCAGGCATTTTGAGAG
GCAACTTCCAGAATCAGCATTTGCCACCTTGTTGAGGTCACACCCCTGTTCCAGATATGAGGGTGGCTCTTTCTG
AATTTCCTCTTAGCAAGCTTTTTCCGCTGCACTGTCCTCATCCCGATATGCTGCATCAGGCTCCAGAATCTCAGA
CAGGACATGAGTAGGGATGCAGCTGGTGGAGGTGACACTAAACCTGGGTCTGTCCTTCCCAGAGGCACAGTCTGA
TTCTGCCCGGAGTAAGACATTGACGGGAGCTGGGGGCTTCGTGCTGGGGCTCATCATCTGTGGAGTGGGCATCTT
CATGCACAGGAGGAGCAAGAAAGGTGAGAAAGCCTGCAGGGTGAGCGGGACTTACCTTCCCCTGGCATATTCACA
CTTATTCCACGATGAGGGGTTTGACAGAAAAGAAATGTCAGAAAGCTCTAGAGGCCA. .. ... CTGATATCAGAT
AATCGGGGAACAAACATGACCTATAGCGAGAGAGGGATCCCAGGCTGGGATCTTAATGCAGCCAGATGCATGAGG
TCCCAAGTACTCAGGCTCCTGCGGAGCGTCCATTGAGTGATGGGCAATGGAATTTGGTGGGATGGAAATGTTTCT
CTAATTATCTGAGGTGGTTTCAATGGCTGATTATATAACCTTTCGTCTTTCATTTCAGTTCAACGAGGATCTGCA
TAAACAGGTAATATTCCTGCTTTGATTTCCTTGTGGGGTGGGTTGCAGGAGGATATGAGTCCTTTCTGTGCATTG
TAACACTGAGGCTCCTCCAGGAAGGGAATCTCAGGCATGAACCCCTCTTTCAATGTCAGCCTTCAGGCAAGTGGG
GAAAGAGCATTGCTTGGCTCCATTGCTGAAGGAAGCAGAGATCAACTCTGTTATTTATCAGCCTGAGACGCATCC
TCTCACCATAATTTTTCTCTCCTGGACTTACAGGAAGGAGGCTGGCAACCTGGGATAACTTGTCTTTTACCCCCA
CAGGGTTCCTGAGCTCACTGAAAAGACTATTGTGCCTTAGGAAAAGCATTTGCTGTGTTTCGTTAGCATCTGGCT
CCAGGACAGACCTTCAACTTCCAAATTGGATACTGCTGCCAAGAAGTTGCTCTGAAGTCAGTTTCTATCATTCTG
CTCTTTGATTCAAAGCACTGTTTCTCTCACTGGGCCTCCAACCATGTTCCCTTCTTCTTAGCACCACAAATAATC
AAAACCCAACATGACTGTTTGTTTTCCTTTAAAAATATGCACCAAATCATCTCTCATCACTTTTCTCTGAGGGTT
TTAGTAGACAGTAGGAGTTAATAAAGAAGTTCATTTTGGTTTAAACATAGGAAAGAAGAGAACCATGAAAATGGG
GATATGTTAACTATTGTATAATGGGGCCTGTTACACATGACACTCTTCTGAATTGACTGTATTTCAGTGAGCTGC
CCCCAAATCAAGTTTAGTGCCCTCATCCATTTATGTCTCAGACCACTATTCTTAACTATTCAATGGTGAGCAGAC
TGCAAATCTGCCTGATAGGACCCATATTCCCACAGCACTAATTCAACATATACCTTACTGAGAGCATGTTTTATC
ATTACCATTAAGAAGTTAAATGAACATCAGAATTTAAAATCATAAATATAATCTAATACACTTTAA

DPA1

Sep 20, 2022 Page 45 of 46



TEST UTAH

Sample ID: 4

DPBI1

DQAL

DQBI

DRBL1

DRB345

Read Count Statistics

Locus

A

B

C

DRBI
DRB345
DQA1
DQBI1
DPAL1
DPBI1

Barcode Summary

Mapped Reads
30,862
31,778
37,396
56,162
81,962
37,722
79,994
21,810
53,452

431,138

Total Reads
37,338
39,174
46,562
65,740
96,648
40,646
87,416
23,278
57,904

494,706

Local ID:

% Mappability
82.7
81.1
80.3
85.4
84.8
92.8
91.5
93.7
92.3

87.2
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