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* AlloSeq Tx has been optimised for lllumina Sequencers.

/ Capture Capture \

Region Region
* Illumina sequencing is a “short read” sequencin ° Probe J
g g q g e e

platform that sequences 150 bp of both ends of a DNA - — A

[
fragment typically 500 bp in length*. Capture Capture
Region p,qpe Region
r - N
e AlloSeq Tx probes have a capture region which is 120 bp —
in length and will bind to any size DNA fragment, usually Capture Capture
about 400-650 bp in length. Region Probe Region

=

*DNA fragment length does not include the index adapters added during Index PCR reaction. The fragment size used to
calculate final library concentration is generally around 800bp including the index adapters.
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» Since most fragments average about 525 bp in length, and there are 2 reads (each of which
extends 150 bp into either side of the fragment), there is usually about a 225 bp gap in coverage
on each fragment.

* This gap in coverage can often be reconciled by linking polymorphisms

* In order to phase two polymorphisms, the distance between these polymorphisms must be within
the length of the DNA fragments being sequenced.

* Polymorphisms outside this region will not be phased.

* The inability to phase increases the risk of a report that includes a heterozygous ambiguity.
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DNA is fragmented, and dual indexes are added via PCR

P5

Inde:.; 1\ Mierall £ LT L o I =
¥ PCR Amplification

Template DNA
Read 1 Read 2

Index 1 Sequencing \ Sequencing
\ Primer [ | Primer

P |
- IS

Index 2

P7
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r Dual Indexed Sequencing Utilizes four Sequencing Reads 3

Read 1 Index Read 1 (i7) Index Read 2 (i5)
o i5 Index o o
Read1
Primer
| (HP10)
DNA
Insert
i7 Index Seq
Primer
(HP12)
i7 Index | i7 Index Chemistry-Only—} :
! Cycles r
777777777 177777777 17177777777

! i5Index

Read?2
Primer
(HP11)

Paired-End L
Turnaround :

—

i5 Index Seq
Primer (Grafted P5)

(107777777

o

This read is the R1 fastq file

e

This read is the R2 fastq file
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DNA is fragmented, and dual indexes are added via PCR

Read 1 Read 2
Index 1\ ie.quencing SequsrTcing Index 2
rimer rimer
ps I h P7
- HEEE L
ﬁ 1‘ —
Read 1 sequencing primer Read 2 sequencing primer
binds, then sequences 150 binds, then sequences 150
bases towards the center of bases towards the center of
the fragment. the fragment.

DNA at the center may not be sequenced.
However, R1 and R2 can be attributed to the
same fragment based on the X/Y coordinates
of the cluster on the flowcell
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Resulting fragments overlap across region captured by probes
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Read 1 unsequenced middle of fragment Read 2

™~ L

Allele-determining polymorphic positions

HLA-A gene M\o

Directly phased polymorphisms
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..ALLOS@qTX ]7 Variants on either end of read are linked to create a single phased

sequence
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2 Causes of Phase Breaks

* 1. Polymorphic positions are too far apart for reads to span.

 When the distance of polymorphic positions is greater than the
fragment size, the data cannot be phased.

* 2. Gaps in probe coverage

* In Class I, since the introns do not have probe coverage, the exons
cannot be linked creating some ambiguous combinations.

* The following slides will illustrate these.
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..ALLOS@CITX ]7 When reads don’t span variant positions, a phase

break occurs.

— ——
| M -
> —o—I |
| —_— —
e —
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I
e — ——
Phase break v

Reads with purple and blue bases cannot be linked to the rest of the reads.
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Phase Break due to lack of heterozygous positions

o

=) I N

L20167DIHWS23% A - Total Read Depth: 8720 - Noise: 0.017717

............ - e e e c....1821..]HC21130,

[CCCTERFSECERTCCORRCRTRRCTCERG | Start :

1, 5' UTIR 1

Stop:

5012, 3" UTR 1245

RAllele

3GGAGGCGGCCCRTGTGGCGGAGCAGYWGAGAGCCTACCTGGAGGGCACGTGCGTGEACGGGCTCCGCAGATACCTGEAG

1 EXONS | PHASE1 | PHASEZ | Diffe

T T T T T T T T T LT [TTTT] w23 14202 s
G T a3 - Exon
B - 23:105 Exon

23:01

:01

1
1 23:01

101

23:01

:01

23:01

101

23:01

:01

23:01

:01

23:01

:01

,,,,,, 23:01

:01

23:01

:01

23:01

:01

23:01

Full Gene

:01

23:01

o olo|lo|loo|lo|lolofo oo m K HO

ololoolooloo oo oo K Hlo

GG R G R E REIREI

ololoolooloo oo oo oo o|la

:01

Exon 3

. |HC21130

L20167DIHWS23% A - Total Read Depth: 8720 - Noise: 0.012295

Start:

1, 5' UTIR 1

Stop:

5012, 3" UTR 1245

JCCAGRAGCCATCTTCCCAGCCCACCGTCC

EXONS | PHASE1 | PHASEZ | Diffe

Exon

[T T
P

Exon

Exon

ool ool oo olo oo o|le

GG R G R E IR
ool ool o oo oo b —loe
|olo|lo|lo|o|o|o|o|o|e|o|e|w| | +le

Heterozygous positions are
~1000 bp apart.

Typical fragment length is
450-650 bp long.

The distance between the
heterozygous positions is
longer than the fragment
length.

This ambiguity would exist
across all lllumina
seguence-based assays.
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..Au S T ] When there are breaks in coverage, a phase break may occur. The
O eq X most common cause is in areas where there is no probe coverage

(introns in Class I1).

| — —m—
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J e : |
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| | '
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—— — —‘—'
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|
G —_— A I

Phase break
No reads span this region.
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Phase Break due to lack of probe coverage

Exo

............ 5911....5921...... PBL = Allele Pa
GGRCAGGRTRTGCAGRCACRACTACGAGCTGGDCGRGSCCRTGACHCTGCAGCRCCGAGGTGAGTGAGGE Start: 232, 5' UTR 232
Stop: 12127, 3' UTR 882

T
OTTCTOT T e

RGSCCRTGACCCTGCAGCGCCGAGETGAGTGA DPB1*350:01 DPB1*133:01 0 0 0 0
L] froeosorse——fprorrs=ve-os —————
cC A DPB1%33:01:01 DPB1*412:01 0 0 1 1

DPB1%33:01:01 DPB1*412:01 1] 0 1 1
DPB1*33:01:01 DPB1*412:01 1] 0 1 1
DPB1%33:01:01 DPB1*412:01 1] 0 1 1
DPB1*33:01:01 DPB1*412:01 1] 0 1 1
DPB1*39:01:01 DPB1*110:01 0 0 1 1
DPB1*39:01:01 DPB1*110:01 0 0 1 1
DPB1*39:01:01 DPB1*110:01 0 0 1 1
DPB1*39:01:01 DPB1*110:01 0 0 1 1
DPB1*110:01 PB1*584:01:01 1] 0 1 1
DPB1*110:01 pPBl*584:01:01 0 0 1 1
DPB1*110:01 l)PBl*SB!:Ol:Dl 0 0 1 1

Since the probe coverage does not cover all of intron 2, some ambiguities will occur.
These are generally same G or P group ambiguities.
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Phase Break due to lack of probe coverage

*04:04:01 and *350:01 are identical in exon 2, *13:01:01 and *133:01 are identical in exon 2.

.............................. .3 DPB1 - Rllele Pair Size: 28142

e In exon 3, *04:01:01 and *133:01 are identical,

EXONS | PHASEL Differer * *
' :01:01 and *350:01 identical

MCRCTCSTAGTCCAGCCTARGGTGARYGTTTCCCCCTCCAAGAR CCYTGCAGCACCHDPB1*350:01 DPB1¥133:01 1] 0 0 0 Wh I Ie 1 3 L L] a n L] a re I e nt I Ca .
(LT L LTI T peeteoe:e1eat — [pestetszotss T o [ T [ 1 |mens
ca 6 A d c DPB1#33:01:01 DPB1#412:01 0 0 1 T | Exon 2
AG C G b ™ PPB1*33:01:01 DPB1*412:01 E 0 1 1T |Bxon 2
TR R R RN RN R R RN R N RN R NRFloEB1*33: 01: 01 DPB1*412:01 0 0 1 1 Exzon 2
DPB1*33:01:01 DPB1*412:01 0 0 1 T | Exon 2
' L] LI L] DPB1#33:01:01 DPB1*412:01 0 0 1 T |Exon 2
] PB1¥39:01:01 DPB1*110:01 0 0 1 1T |Exon 2
DPB1*39:01:01 DPB1*110:01 0 0 T T | &xon 2
PPB1#39:01:01 DPB1#110:01 0 0 1 1T |Exon 2
m L & PB1¥39:01:01 DPB1*110:01 0 0 1 1T | Exon 2
L | |l v I DPB1*110:01 PB1*584:01:01 0 0 1 T | Exon 2
DPB1*110:01 PB1*584:01:01 0 0 1 1T |Exon 2

l......8961......9900......9981...... 1o, .3 DPB1 - Allele Pair Size: 28142

'l;éTCSKAiCCAGCCTARGGTGAAYGTTTCCCCCICCAA AAGGGiCCYTGCAGCACﬁ Start: 232, 5' UTR 232 S i n Ce t h e m Ot ifs a re O p pos ite b etwe e n eXO n

Stop: 12127, 3' UIR 882

D - - - - - - - B . Allele 1 Allele 2 CORE EXONS | PHASE1 | PHASE2 | Differenc H
e === o T e 2 & 3, and there is no coverage across the
'RCTCSTAGTCCAGCCTARGGTGARYGTTTCCCCCTCCAAGRAGGGGCCCYTGCAGCACCH DPB1*35
DPB1*04:01:31 PB1*13:01:05 0 0 1 1 Exon 3 1 H H H
LRARRARARAASMLMAOI L A SARARRRRRRY 222222 2 e E B L intron, the phase ambiguity is present.
G (sd G T T DPB1*33:01:01 DPB1%412:01 0 0 1 1 Exon 2
TR RN RN R RN AR AN RN RN RN AR NN loEB1#33:01: 01 DPB1*412:01 0 0 1 T |Exon 2
DPB1*33:01:01 DPB1*412:01 0 0 1 T |Exon 2
1 ! L] Ll L DPB1#33:01:01 DPB1¥412:01 0 0 T T |Exon 2
PB1#39:01:01 DPB1*110:01 0 0 1 T |Exon 2
DPB1*39:01:01 DPB1*110:01 0 O 1 T |Exon 2
DPB1*39:01:01 DPB1*110:01 0 0 1 T |Exon 2
i == l DPB1*39:01:01 DPB1*110:01 0 0 1 1 Exon 2
L [l i [ DPB1*110:01 PB1%584:01:01 0 0 1 1 |Exon 2
DPB1*110:01 PB1*584:01:01 0 0 1 1 Exon 2
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Building of Phase
blocks in AlloSeq
Assign
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Building the phase in AlloSeq Assign v1.0.3

The phasing is built in blocks from the 5’ end of the gene.

e Starting from the first heterozygous position, the base with the larger
number of reads is assigned to the top phase track.

* Consecutive linked heterozygous bases are assigned to the same track as
the first heterozygous position.

* Due to how bases are assigned to phase tracks, in some cases the phase
tracks may not match the reference alleles 1&2.
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Building the phase in AlloSeq Assign v1.0.3

This sample has 3 phase blocks.

Block 1 Block 2 Block 3
Top phase track ——— |- ¢ | T---G---T---C---A---G---C---T-—-T-——| -==C——-A-—-T---C---T | G---G---|-—-A-——|-=-G——-T-——|-=-——|-==C—==G-—-A-- | ~—==— | ===T--—G---T-—-G-~ | —=—==——— | == =G———
Bottom phase track ---|------- T | A---A---C---G---T---A---G---A---C-——|---G-—-G---C---T---C | A---C---|---G-——|---A-—-G-——|-=-——|-==G-—-A-——G-- | -—==— | ===G---A---A-——C-— | —=—==——— | == —=A———
5’UTR|exon 1 exon 2 |intron 2 intron 2|exon 3 |intron 3 |exon4d |intron 4 |exon5|intron 5 |exon 6]3'UTR

u. TCTGTATTTGAGGAAAATTT CAGTTTAAGGGCATGTGCTA [ [ \ |
RRRRRRRRRRRRRRRNY ERRRRRRRRRRRREREND ;

Phase tracks

|
Total reads: 109 - Total reads: 265
A: 0 120
== 56 o 0
G: 0 1 145
T: 53 ; 4 "
Ins: 0 Ias 0
Del: 0 a
Je (

18 ‘ | ¢_§ CareDx




Phase block 1

Slock 1 * In this sample the first heterozygous position is at 1223.
Top phase track s | coossos © ° y H
Bottom phase frack I . There are more reads present for the C, so it is assigned to the top
Allele l(DQBl*O6202:Ol) o | smm=s== C hase track
Allele 2(DOB1*06:04:01) ———|-—————- T P ‘
5’ UTR |exon 1 » Reference allele 1 matches the top phase track in this phase block.
Cd Q& 9
me
mport anfll Analyze  |Tx17.1v1.03 *|| Generate | Gro g |G Grouf *|| S
pdate W at (CIWD 20z A5 w
Threg -
Data Settings tatic
E Exon Exon E
IMGT/DQB1 3.45.1.1 2021... B I - 3 1181...... 1201...... 1211...8k1221...... 1231...... 1241...... 1251...... 1134787 DQEL
Base 1223 TGREWTYCTGCABTGGGARAT GYAAGGCAGCRATGGTGTCTGTAGTCYCCGTATTTGRGGAARAGEWGTCTGTATTCCTGACYSA |Start: 98, 5' UTR 98
Intron 1 424 chAZ21l Stop: 9287, 3" UTE 1637
F .: ............................................. NCE P Allele 1 Allele 2 CORE EXONS | PHASEL | PHASEZ | Differel
L I 0
H TGAGATCCTGCATTGGARMATGTGAGGCAGCAATGGTGTCTGT. GTATTTGAGGARAATTTGTCTCTATTCCTGACCGA |[DQB1*06:02:16 DQB1*06:04:02 0 0 1 1 Exon 2
A LT T T L LT LT LTI T[T TTT] joeea*oe:07:02 B1+06:13:01 0 0 T [ |Exon 2
E DQB1*06:09:01 1*06:14:02 0 0 1 | il Exon 2
e T DQB1*06:09:01 1*06:14:02 i} 0 1 1 Exon 2
B ul 1*06:11:01 DQB1*06:69:01 0 0 1] 1 Exon 2
MICA || B1*06:11:01 DQB1*06:69:01 0 0 1 1 Exon 2
!;;582 L tal reads: 109 DQB1*06:21 1*06:48:01 0 0 ; | ; Exon ;
P xon
DRB5 2: 52 o 2 | 2 Exon 2
DRB1G01 —_m e 0 Qi [+ [E[€][2][] [ 123 ][4 Apply | 2 2 Exon 2
DRB1G03 IEkghre] DQ 2z 2 Exon 2
T: 53 (A @c/My-c+7  ~ [ ::2 > e ?
34767+ DOBL Ins: 0 DR il Gene « Master v - - Exon -
Del: 0 Dol | Xon
DPFAL DQB1*06:03:01 DQB1*06:22:01 0 0 3 3 Exon 2
DPE1 DQB1*06:03:01 DQB1*06:22:01 [i] 0 3 | 3 Exon 2
B1*06:03:01 DOR1*06:22:01 0 0 3 3 Exon 2
n
®
19 ﬁé( :afel )):



Phase block 2

* The next phase block for this sample starts at position 2283. T has the most reads, and is assigned to the top phase track.
e Reference allele 1 matches the top phase track in this phase block.

Block 2

Top phase track M=e=G=m=T===C==oA===Gr==Cr=T===l=== | ===C==oA===T===C===T|

Bottom phase track A---A---C---G---T---A---G---A---C-—-|---G---G-—--C-—--T---C

Allele 1(DQB1*06:02:01) T---G---T---C---A---G---C---T---T---|---C-—--A-—--T---C---T

Allele 2(DQB1*06:04:01) A---A---C---G---T---A---G---A---C---|---G---G---C---T---C
exon 2 |intron 2

GGATTTCGTGTWCCAGTTTARGGSCMTGTGCTACTTCACCAACGGGACVGAGCKCGTGCG |Start: %8, 5' UTR 48
Stop: 9267, 3" UTR 1637

CSGTGATTCCYCGCAG

........................... T - - =T
........................... I
CGGTGATTCCCCGCAGAGGATTTCG TTTAAGGGCATGTGCTACTTCACCAACGGGACGGAGCGCGTGCG |DQB1*06:02:16 DQB1*06:04:02 0 0 1 1
LT LTI LTI LTI TT11] [jpes1#06:07:02 [galbosisos: 13:01 o | o | 1 | 1
DOB1*06:09:01 1*06:14:02 0 a 1 1
DQB1*06:09:01 1*06:14:02 0 0 1 1
1*06:11:01 DQB1*06:69:01 0 0 il 1
1*06:11:01 DQB1*06:69:01 0 0 1 1
Total reads: 1*06:48:01 0 0 1 1
IR | | p— 2 2
0 2 2
1 Apply | 2 2
BCOEv-r e B
Ins: 0 2 2
Full Gene ~ | Master o
CCGCAGAGGTTTTCGTGTGI Pel: 2 2 | -
im 1 11 nm m ol [0 3 | 3
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Phase block 2

* Consecutive linked heterozygous positions in the phase block are assigned to the phase tracks based on the first
heterozygous position in the block.
* Position 2829 is the last heterozygous positioning the second phase block.

JZHd-=
Home
mport and Analyze  |Tx17.1 v1.0.3 * || Generate | Grouping [All Alleles * | Show - |i Chromosome Order | Update
Jpdate CWD Set [CIWD 2020 v3.45 = | Allele Sorting = |7 Apply to Al a
F Three b
Data Settings Reports Annotatior Views Systen
Assign1 -|
E
IMGT/DQB1 3.45.1.1 2021... 2791...... 2801...... 2811......2821..... B2p31...... 2841...... 2851...... 286l...... 28734787 DOBL
Base 28209 YGYCCTCYGCTSTGCAYGTTTCTYGCCTCGTGCCTTATGYRTTTGCCTCCTYKTGCCTTRCCTTTRCTARGCAGYYCTCTCTG |Start: 98,
Intron 2 289 cazl Stop: 9267
F . 8 ACCTTACCTTCGCTAAGCAGTTCTCTCTG |Allele 1
G ] - Foeesnsnnssassansasssssansanaa S GCCTTACCTTCGCTAAGCAGTTCTCTCTG
H CGTCCTCYGCTCTGCACGTTTCTCGCCTCGTGCCTTA BT T T o T ]| DOB] *06 2 84 :
A T L LT E T e — e <ve<02
E C DOB1*06:07:
c DQB1*06:09:
B SR EIDOB1*06:09:
mIca otal reads: 151 DQB1*06:11:
MICB : DQB1*06:11:
DEB3 . DQB1*06:21
DEBS . DQB1*06:03:
DRB1GO1 ! : : : —DOB1*06:07:
DRB1GO3 HHH AT T e ; L DQB1*06:09:
DQAL ‘ ‘ DQB1*06:11:
34787* DQB1 DOB1*06:11t
DPAL DOB1*06: 14¢
DPB1 DOB1*06:03:
DQB1*06:03:
|DQB1*06:03:

21 a éCarer@




Phase block 3

* The next phase block for this sample starts at position 5398. G has the most reads, and is assigned to the top phase
track.
* Reference allele 2 matches the top phase track in this phase block.

Block 3

Top phase track Cr==Br== | m==Am== | ===Gr=cll=os | som=o= | se=C==c@romA==s | o=oo=s | o=dlls==eaol===Cr== | so==== | ===G==

Bottom phase track A---C---|---G---|---A---G---|-----~ | ---G---A---G---|-—---—~ | -=-G---A---A---C-—-— | -=————— | = —=A-——

Allele 1(DQB1*06:02:01) A---C---|---G---|---A---G---|-----~ | ---G---A---G---|-—--—~ | -=-G---A---A---C-—-— | -=————— | = ==A-——

Allele 2(DQB1*06:04:01) Cr==lBr== | m==Am== | ===Gr=cll=o= | som=o= | se=(==c@romA==s | o=oo=s | o=dlls==@eeol===Cr== | so==== | ===G==
intron 2|exon 3 |intron 3 |exon 4|intron 4 |exon 5|intron 5 |exon 6|3'UTR

: 34787 DQB1
{TAAAKGMAGGGACCHETS TGTTGTTTRTCTTTGGATTCTCAGTGATTGTYAWATTTATRTTTGT TGARKGARYCTTAATCCAAGACTTGGRCTCCARGT |Start: 98, 5' UTR 98
Stop: 9267, 3' UTR 1637
....................................................................................... Coveveeno..|Bllele 1 Allele 2 CORE EXONS | PHASE]l | PHASE2 | Difference
............................................................................. GB.cciacenna
\TAAATGCAGGGAC TGTTATTTATCTTTGAATTCTCAGTGATTGTCARATTTATATTTGT TGAATGAACCTTAAT CCARGACTTSGACTCCAGGT |DQB1*06:02:16 DQB1*06:04:02 0 0 il 1 Exon 2
L LTI LTI TTTTT L[] ljpos1#oe: 07:02 1306:13:01 0 | o0 | 1 | 1 |Exon2
G DQB1*06:09:01 1*06:14:02 0 0 | 1 1 Exon 2
c DQB1*06:09:01 1*06:14:02 0 0 1 1 Exon 2
! 1*06:11:01 DQB1*06:69:01 0 0] 1 1 Exon 2
I DQB1*06:11:01 DQB1*06:69:01 0 0 1 1 Exon 2
DQB1*06:21 1*06:48:01 0 0 | 1 1 Exon 2
DQB1*06:03:07 DQB1*06:22:02 0 0 2 2 Exon 2
1*06:07:01 DQB1*06:13:02 0 0 | 2 2 Exon 2
Total reads: 265 R = DQB1*06:09:04 1*06:14:01 0 0 2 2 Exon 2
A 120 | |DQB1#06:11:02 DQB1*06:69:02 0 1] | 2 2 Exon 2
C: 0 DQB1*06:118:02 L ! o At - - me-m 2
G: 145 DOB1+06:146:01 o L. 2
'i: g DQB1*06:03:01 ] [€][2 ][] [ 5308 ][4 Apply D 2
ns: *06:03: n2
ol ooy rc s R N e :
i b2
DMORT1*0AR=02:01 1 0 I 0 T 2

22 - é C r CDX®




Phase block 3

* Asthe G is assigned to the top phase track, all consecutive linked bases in phase block 3 are assigned to the top phase track.
* The phase has been correctly calculated, however due to how the phase block has been built the display appears inverted.

Exon Exon E
38leu.ees 5391...... 5401...... 5411...... 5421..... 5431...... 5441...... 5451...... 5461...... B4T71...... 54 DOB1
RTARAKGMAGGGACCATGGTATGTTGTTTRTCTTTGGATTCTCAGTGATTGTYAWATTTATRT TTGTTGAAKGAAY CTTAATCCAAGACTTGGRCTCCARGT [Start: 98, 5' UTR 98
Stop: 9267, 3' UTR 1637
................ S (o PO A [ | Allele 2 CORE EXONS | PHASE]l | PHASEZ2 | Differen|
................ Y L P
TATARATGCAGGGAC ATGTTATTTATCTTTGAAT TCTCAGTGAT TGTCAAATT TATAT T TGTTGAATGAACCTTAATCCAAGACYTSGYCTCCAGGT (DQB1*06:02:16 DQB1*06:04:02 0 0 1 1 Exon 2
LI LTI fooei+oe:07:02_[alposivoe:13:o1 T ] 0 | 1 [ 1 |mon2
G DQB1*06:09:01 1*06:14:02 0 0 | 1 1 Exon 2
DQB1*06:09:01 1*06:14:02 0 0 1 1 Exon 2
1*06:11:01 DQB1*06:69:01 0 0| 1 1 Exon 2
i IDQBI*OG:II:OI DQB1*06:69:01 0 0 1 1 Exon 2
DQB1*06:21 1*06:48:01 # 0 0 | 1 1 Exon 2
*06:03: *0§:22:02 0 0 2 2 Exon 2
Stop: 9267, 3' UTR 1637
............ Allele 1 Allele 2 CORE EXONS | PHASE1l | PHASE2 | Differend
CTGCCCAGAAT DQB1*06:02:16 DQB1*06:04:02 0 0 1 % Exon 2
1111 [TTTTITTT]] [oeB1#*06:07:02 B1%06:13:01 0 0 1 1 | Exon 2
DQB1*06:09:01 1*06:14:02 0 0 1 1 Exon 2
DQB1*06:09:01 1*06:14:02 0 0 1 1 Exon 2
B1*06:11:01 DQB1*06:69:01 0 0 1 1 Exon 2
|DQB1*06:11:01 DQB1*06:69:01 0 0 1 1 |Exon 2
_ DQB1*06:21 1*06:48:01 - 0 0 1 1 Exon 2
DQB1*06:03:07 DQB1*06:22:02 — A - .
1*06:07:01 DQB1*06:13:02 SEa
DQB1*06:09:04 B1+06:14:01 [ (4] (K| [€][2 ][] [ 7685 v
DQB1*06:11:02 DQB1*06:69:02 _ =
DQB1*06:118:02 DQB1+¢06:206:01 I .@. e E]
DQB1+06:146:01  |DQB1*06:186 i G il = .
®
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