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What do we gain from NGS? Smyfen

Fulllengtlgenesequencing
Theabilitytoidentifynovelhullalleles
Typingvith(almostzeroambiguities

Flexibilityn sampleaumberfromiow to highthroughput
Possibilititoautomatpre andpostPCR

S S o A o

Cost efficienti possibilityto combinedifferenttype of
libraries
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SBT NGS

HLAA,B,C genes sequenced at Exons HLAA,B,C genes sequenced full length
2,3,4 only (822 bases) (~3,200 bases)
Exon 2 Exon 3 Exon 4 All exons, introns, UTR
i f— ] .@M [ 1] 1 {1l el
HLADRBI1 genes sequenced at Exon 2 HLADRBI1 genes sequenced partial
only (276 bases) length (~5,500 bases)
Exon 2 Exon 2, Intron 2, Exon 3, Intron 3, Exon 4

n e — ——

HLADQB1 genes sequenced at Exons 2 HLADQB1 genes sequenced full length
and 3 only (540 bases) (~7,000 bases)
Exon 2 Exon 3 All exons introns, UTR
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Challenge of HLA typing using NGS — &

A New definitions (phasing, coverage, Q30 score etc.
A Complex algorithms
A Incomplete reference allele database

A Increasing allele database (35% increase from 3.3:
3.38)

A Large and more complex dataset

WWW.0mixon.com support@omixon.com
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NGS analysis software A

The software is crucial ordeto make sense of the huge
amount of sequencing data

/7~ WHERE 5
' THAT BLOODY
SEQUENCE? /
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ABI 3730
Capillary sequencer
Low volume, hilgibor

GenestudioS5
BenchtopNGS
Semiconductor sequencing
Long sample prep

Rapid run time

Roche 454 GS Junior

PacBioRS
NonBenchtop(large)
Fluorophorephotocapture
SMRT

High raw error

BenchtopNGS
Expensive per run

lllumina MiSeq
BenchtopNGS
Highly automated
Quick sample prep

Lowest error rate




Library contains various fragment size':’s"}@"”

Fragment distribution after theldasadl size selection
(500¢ 1500 bp)
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HlumIndNGS Chemistry omi{on

e
Attach DNA to Perform bridge Generate clusters Anneal sequencing
flow cell amplification primer
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W
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lHluMindNGS Chemistry omyfon

Repeat previous
step to extend
strand

Extend first base
and read it

Generate base calls

> 4 O o -
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PaireeEnd Sequencing P!
SingleEnd Reads PairedEnd Reads
Read 1 Read 1
—— s
Template Template ‘mz

Sequencefrom the paired reads originate from the same
template,andtherefore are phaseadwith eachother

WWW.0mixon.com support@omixon.com




Long Distance Phasing =Ll iy =1n
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.... Genotyplng (_Jli'!h t_)ljt“(_l "‘L‘ . 3.36.0_8 (extension enabled
Sorting files by name (combined ascending/descending). | Displaying 0 samp
rj Displaying 48 anal
v \
Displaying all analyses
n\e; Fles

Simple Advanced View Export Sample Maiysu Anabgsﬂsme Application
Genotyping Genatyping Results Dﬂaiﬁ Results Analys.e Filter Settings

Navigate to folder containing sample fastq files or previously analyzed results. Click on sample to select. Ctri/Shift click or Ctrl+A to select multiple. Hide message

/ | LENOVO[D] |

G4-2-201910175L55-124_528_L001_R1_001_2019-10-20_13-54-37 @5 00 @O0 | Resuks| Details || Re-Analyse 9
G4-201910175L55-100_54_L0O01_R1_001_2019-10-20_14-19-11 @5 90 @0 Resuts Details Re-Analyse 0
G5-2-201910175L55-125_529_L001_R1_001_2019-10-20_14-50-57 04 | @0 Resuhs Detais Re-Analyse o
G5-201910175L55-101_55_L001_R1_001_2019-10-20_15-12-47 @5 00 @0 PResuts Detais ReAnalyse o
G6-2-201910175L55-126_530_L001_R1_001_2019-10-20_15-34-37 ®: 01 @0 | Reuls| Deals | AeAnaise| €9
G6-201910175L55-102_S6_L001_R1_001_2019-10-20_15-53-18 ®5 00 00 | fesuls|| Dok Reanaipe] €9
G7-2-201910175LSS-127_531_L001_R1_001_2019-10-20_16-17-58 ®: 92 @0 | Resus| Dewss | ReAnayse €3
G7-201910175LS5-103_5S7_L001_R1_001_2019-10-20_16-42-52 L | @0 Resuks Details Re-Analyse 9
G8-2-201910175L55-128_532_L001_R1_001_2019-10-20_17-12-46 e @0  Rewts Dewis Renayse €9
G8-201910175L55-104_S8 L0O01_R1_001_2019-10-20_17-38-16 ®5 00 @0 | Resuts| Deaks|| Rednaiyse| €9

false fa HLA f th Twin 4000 N EXON_NOVELTIES ..

33608 atal t true F t 400 PF FULL Exons only

true Holotype HLA v3.0 kit 2019.10.20 10:54:41 f at | false

WWW.0mixon.com @ omixon.com




Dmﬁﬂn

Omixon HLA TwSoftware) P

A PreconfiguradblotypélLAspecific settings
A Automated genotyping Mi€equn

A Up to two algorithms for determining HLA genotypes
I Consensus Genotyping (Assembly)
I Statistical Genotyping (Alignment to IMGT/HLA)

A Traffic light system for data interpretation and workflow
management

Passed
Info

Failed

WWW.0mixon.com support@omixon.com




HLA TwinThe Traffic Light Systerﬁ’“}f""‘

@ © © HLA-A*01:01:01:01

@) Fully concordant @) AIQC Metrics Passed
) (Concordant to 2" field - o ) Passed with extra info
@ / (Concordant to 1% field - Inspect result

‘J Discordant | ! Investigate result

‘J Failed. Rerun or reflexive test

WWW.0mixon.com support@omixon.com




: OoOomigc onm
HLA Twin }f

A Two algorithms for determining HLA

genotypes:

1. Consensus Genotyping (Assembly)
2. Statistical Genotyping (Alignment to IMGT/HLA)

WWW.0mixon.com support@omixon.com




HLA TwinConsensus algorithm D"ﬁnn

Consensus Genotyping (Assembly)
1. C-collect

2. C-construct

3. C-compare

4. C-check

WWW.0mixon.com support@omixon.com
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C- collect TheHLATwinwillgatherllsequencingeadsromthelllumina
sampldilepairandwillassigrihentoaspecifibocus

C- Construct Theprocessedeadsperlociwillbe assemble@eNovo

AssemblyYo constructa long and continuoussequencecalled the
consensus

(@e] g EY=1aSIE] ATGGCCGTCATGGCGCCCCGAACCCTCCTCCTGCTACTCTCGGGGGCCCTGGCCCTGACCCAGACCTG

De Novo ' b 1 - ] 1 1 ]
Assembly I | | ] | | 1 0 ] |

> Duringheproces®f DeNovoAssemblw filteringalgorithmvill
detecteadsvithtoolowqualitywhichwillbefiltereamut

e —
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C- Compardftercompletionheconsensusequencaillbe comparetb
all the referencesequence®f the alleles(of that specificloci) in the

IMGT/HL&atabas&finda bestmatchalleleandtomakeanallelecall

(O lpS{lalll ATGGCCGTCATGGCGCCCCGAACCCTCCTCCTGCTACTCTCGGGGGCCCTGGCCCTGACCCAGACCTG

cDNA 10 20 30 40 50 60 10

A*01:01:01:01 ATGGCCGTCA TGGCGCCCCG AACCCTCCTC CTGCTACTCT CGGGGGCCCT GGCCCTGACC CAGACCTGGG

BROL10L:0L102N mmmmmmmmm oo e e e

BOUOLOL]  —oemmmeees —omeeeeees —eeeemmmee wommmeeees coeeeeemme woemmmeees —emeeeee Allele call
BHOLE0L:01:04  mmmmmmmmmm mmmmmmeme e e e e (For example:
RROL:01301205  =mmmmmmms mmmommmmms mmmmomoos mmoooomes coooooeos oooeoooos ooooooo- HLAA*01:01:01:01)
BROL101:01106  mmmmmmmmmm oo e e e

L A e

A oM olome . . .. .. ... ...
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Upontheallelecallthe softwareavillre-checktself(sincat used
onlytheconsensusequencwidentifghebestmatch)

Alltheprocessedequencingeadswillbealignedothereferenceequence
ofthebestmatchedllelginthisexampl&lLAA1010101).

2A*01:01:01:01 ATGGCCGTCA TGGCGCCCCG AACCCTCCTC CTGCTACTCT CGGGGGCCCT GGCCCTGACC CAGACCTGGG

> Potentianismatche@ovekequences)etweernhereference
sequencandsequencingadsvillbedetecteandhighlighted

_— OO
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HLA Twin Statistical algorithm B

Statistical GenotypiA@riment to
IMGT/HLA

Wor ks 1 n a o |f O

1. C-confirm

WWW.0mixon.com support@omixon.com




Statistical genotyping (SG) algorithm D"ﬁ"”

51 Confirmlf the QCmetricsaarebelowa certairthresholdora
noveltyis found)the softwarawvilltry to confirmthe allele cal
withtheStatisticajenotyping

U Thereadsfromthe llluminasampléefile pairwill be directly
alignedto alltheallelesof the IMGT/HLAatabase

U A complexalculationlecidesvhichallelehas mostreads
alignedindthereforavillbechoserasbestmatch

WWW.0mixon.com support@omixon.com




Tools to troubl esch":g"?
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A The24 qualitymetricswill guide you towards the cause of a
guality issue and help you decide whether or not you neec
repeat the run.

olalaml@f s ] § fm)o]o ]
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Genatype  Shaw Show Setup s.um.um Auqnml Genotype | Assignment Comments Approve  RejectRevoke | Expont Send to s
Detals Mamatches Novelies Lod Precision lcrAppmul Result  Approval Result mamn Ludoult PRCHE
HLA-A HLA-B HLA-C HLA-DQB1

L\/‘

128695-201910175L55-114_51..R1_001_2019-10-20_00-11-29

HLA-A*03:01:01:01 HLA-B*57:01:01:01 HLA-C*06:02:01:01 HLA-DQB1*03:03:02:02

HL

H D HLA-A*01:01:01:01 “ i HLA-B*15:01:01:06 ‘H D HLA-C*01:02:01:01 ‘H.E HLA-DQB1*03:03:02:01 “ ';f

SO Eeem

HLA-B Measure HLA-A HLA-B HLA-C HLA-DQB1 HLA-DRB1
Overall @ INFO INFO INFO PASSED INFO

HLA-C

HLA-DQB1 Primary QCs for Interpretation @
Read count @ ® 3844 @ @ 3424 o e [0} © @ 7635 (0]

HLA-DRB1 Noise ratio @ ® 0% © 0% e o© @ ® 005% (o)
Key exon spot noise ratio @ ® 0% O e 0% O e [0] @ @ 0% (0]
Consensus coverage key exon minimum depth @ ® 66 © @65 © @47 O @159 © @4 (0]
Key exon allele imbalance @ @ 054:046 @ @ 052:048 @ @ 054:046 D @ 05:05 @ @ 054:046 (0]
Genotype available @ ® Yes @ e Ye D ® Yes D @ Yes @ ® Yes (0]
S dary QCs for | ion @
Fragment size @ ® 437 ® @435 O @ 426 0] @© @418 o
Read quality @ ® 3636 © @ 3617 © ® 3629 [0} @ @ 3741 o
Orher exon spot noise ratio @ ® 0% D @ 0% O @ 192 [0] Q@ @ 0% @
PCR crossover artifact ratio @ ® 0% @ ® 038% o e [0) © ®101% o)
Key exon mismatch count @ o0 O e0 Qe (0] O e0 [0]
._________________________________________________________________________________________]

WWW.0mixon.c

@ omixon.com




Quality determined according to set thr M

[
Quality control
Measure HLA-A HLA-B HLA-C HLA-DQB1 HLA-DRB1

Overall © INFO INFO INFO PASSED INFO
Primary QCs for Interpretation @
Read count @ ® 3844 @ o 3424 @ @ 3847 @ e 8193 @ @ 7635 0]
Noise ratio® ® 0% @ @ 0% @ @ 026% @ ® 0% @ o 005% (0]
Key exon spot noise ratio® ® 0% © e 0% O e 0% O e 0% O e 0% (0]
Consensus coverage key exon minimum depth @ ® 66 O @65 O @47 (D @159 O o4 0]
Key exon allele imbalance @ ® 054:046 © @ 052:048 @ PASSED criteria: 2 25 © @ 054:046 0}
G ilabl Y Y Y
senotype available @ ® ves @ |0 Yes @ INFO criteria: 25 .. 20 LALAL @
Secondary QCs for Interpretation © INSPECT criteria: 20 .. 15 |
Fragment size @ ® 437 O @ 435 0] L O @418 (0]
Read quality @ ® 3636 © ® 3617 o INVESTIGATE criteria: 15 .. 10 O @ 374 o
Other exon spot noise ratio ® ® 0% © e 0% @ FAILED criteria: < 10 O e 0% (0]
PCR crossover artifact ratio @ ® 0% @ o 038% [ — A —— @® @ 101% (0]
Key exon mismatch count @ 0 ® @0 O e0 O @0 O e0 0]

WWW.0mixon.com support@omixon.com
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Recommended average fragment size of 400 bp

Data statistics

Number of read pairs referring to fragments within the specified length interval.




: P, cm oJm
Allele iImbalance” oA

A The software can detect strong allelic imbalance > seconc
allele below 1%

Quality control

Measure HLA-A HLA-B _ HLAC _ HLA-DPB1 HLA-DQB1 HLA-DRB1 |

Key exon mismatch count @ o0 ® e0 @ e0 ® e0 ® e0 ® e0 (0]
Warnings for Troubleshooting ®

Read length @ o 144 © e 142 ® e 141 ® @145 O @ 144 © @ 144 [0}
Crossmapping (intergenic ambiguity) @ ® 1073% @ @ 1693% @ o 188% @ ® 007% © e 002% ® @ 83% 0]
Ambiguous layout (intragenic ambiguity) @ ® 399% @ @ 1071% @ @ 13.17% @ ®273% @ @ 135% @ @ 158% (0]
Non-exon spot noise ratio® ® 0% © @ 798% © ®627% © @ 745% O @ 472% © & 2231% [0}
Continuous consensus @ ® Yes @ @ Yes @ @ Yes @ @ Yes @® @ Yes @ @ Yes 0]
Fully phased consensus @ ® Yes @ @ Yes @ @ Yes @ » No @ @ Yes © @ Yes (0]
Consensus coverage other exon minimum depth @ ® 187 © e 107 ® o83 O e @ e 2% @ e 197 (0]
Consensus coverage non-exon minimum depth @ ® 157 D e 64 @ @66 = © e 30 D e 26 0]
Other exon allele imbalance @ ® 05:05 ® @ 055:045 ® @ 055:045 095:005 @ @ 05:05 ® @ 05:05 (0]
Non-exon allele imbalance @ ® 05:05 @ © 053:047 @ © 055:045 ® 095:005 ® @ 05:05 @ @ 072:028 (0]
Other exon mismatch count @ 0 ® e0 © e0 - ® o0 O e0 0]
Non-exon mismatch count @ e0 O e0 ®© e0 ® e0 ® e0 ® e0 (0]

[ p—

mllull.

1A-A HAE HALC HADPS! HADQA! HADQS! HADRS!

M Aliele 1 1 Allele 2
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Sample Browse Setup  Bes
Detals  Alignment Lod

HLA-DQAI

) K HLA-DQA1*05:01:01:01
HLA-DQA1*05:01:01:03

hag Y
Furthe

HLA-DQB1
DQB1*02:01:01
DQB1*02:01

DQB1*02:01:01
DQB1*02:01

Matched haplotype
HLA-DRB1
DRB1*03:01:01:01/DRB1*03:01:01:03
DRB1*03:01

DRB1*03:01:01:01/DRB1*03:01:01:03
DRB1*03:01

ser manual

DRB3*02:02
DRB3%02:28
DRB3*02:02
DRB3*01:01
DRB3*02:02
DRB3*02:28
DRB3*02:02
DRB3*01:01

HLA-DRB3
01:01

01:01

Displaying 11 loci out of 11,
Displaying best matches only.

HLA-DRBS

No data present. ‘

Expected allele(s)
HLA-DRB4

HLA-DRB5




I 368 memory usage ,ﬂ' Typer Scheduler Event Log ﬁ?

2DREC ~

HEE

Assignment Displayed Display Display Export MNawvigation Zoom Zoom Jump Ta Callapse Display Manage Capture Rotate Comments

State Allele!s) Noise AminoAdd Sequences Mode Out Fit Pasition Maode Setup Tracks Screenshot Tracks
Position ) 500 1,000 1,500 2,000 2,500 3,000 3500 4,000 4,500 5,000 5,500 6,000 6,500 7,000
Phasing Phased region Phased region Phased region Phased region Phased region Phased region Phased region Phased region Phased region Phased region Phased region Phased region Phased region Phased region Phased region
Cons

3] : e

&

o

8 Depth

-
Ref 1

fegion | UmM1 Ui URY [l wwon1 wmwont won1 iwont iwont wont [EGREM wwon2 Mwon2 Mwon2 inwon2 won2 Inwon2 Won2 lnwon2 Wwon2 won2 inwon2 [JUERGREM wwon3  wwon3 [l wwond wond  Wwens  wens | UTR2

Depth

HLA-DQB1*03:03:02:01

No property to display




# Typer Scheduler Event Log t”
581 £ Ol © e~ =1 F [ abes mch
881 = ad Vi ) = C
Assignment Displayed  Display Display Export Navigation Zoom Zoom JumpTol} | Collapsed Jfsualization Manage Capture Rotate Comments
State Allele(s) Nose  AminoAdd Sequences Mode Out Fit Position Mode Mode Tracks Screenshot Tracks
Position ) 500 1,000 1,500 2,000 2,500 3,000 3,500 4,000 4,500 5,000 5,500 6,000 6,500 7,000
Phasing Phased region Phased region Phased region Phased region Phased region Phased region Phased region Phased region Phased region Phased region Phased region Phased region Phased region Phased region Phased region
Cons
Short read 3
e
: 8 :
E -~
o
kP
= of
Depth
Ref
Region | U1 UR1 UTR1 Jlll wwont mwon1 wwont wont inwoni iwont [JEEAEN] wwon2 Mton2 invon2 iton2 lton2 iton2 lwon2 nton2 inton2 nton2 inwon2 [JENGRSMI wwon3  wwond [l iwond mwond  iwons  mwons || UTH2
S Short read S - . - = 2 ) —— 2 d = : - ' a3 . = :
a - e - : = g s orn .y
S z - . 3 g . = - . E
m . . . . -
@ - " . . :
9 . - - - .
$ . .
é @ E < = . = “ = . -
a L E : : .
Depth
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Assignment Displayed  Display
State Allele(s) Noise

Display Export
AminoAcd Sequences

Navigation
Mode
Position 500

Phased region

1,000
Phasing Phased region

Cons

Short read

HLA-DQB1*P1:C1

Depth
Ref
uR1 utRt uTR1 [l iton1  ntron 1

Region Intron 1

Short read

HLA-DQB1%03:03:02:01

No property to

[ 308 [memory usage

FAREEADBR B

Zoom Zoom JumpTo | Collapsed Display Rotate
Out Fit Pasition Mode Setup Tracks

#

Typer Scheduler

©

Visualization
Mode

Manage
Tracks

Capture
Scareenshot

Comments

1,500
Phased region

2,000
Phased region

2,500
Phased region

3,000
Phased region

3,500
Phased region

4,000
Phased region

4,500
Phased region

5,000
Phased region

5,500
Phased region Phased region

intran 1 nton 1 [JJESGAEN iton2? inton2 nton2 Inton2 inton2 inton2 inton2 Inton2 inton2  inton2  intron 2 [JIERGAEN intron 3

No propert

y to display

Event Log

6,000
Phased region

t.‘,

6,500
Phased region

7,000
Phased region
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L) 7
», .
- e Bro - DQB
Assignment Displayed  Display Display Export Navigation Zoom Jump To Colapsed Visualzation Display Manage Capture Rotate Comments
State Allele|s) Nose AminoAdd Sequences Mode Out hl Position Mode Mode Setup Tracks Screenshot Tracks
Position 2,060 2070 2,080 2,090 2,100 2110 2120 2,130 2,140 2,150 2,160
Phasing Jlon Phased region Phased region Phased region Phased region Phased region Phased region Phased region Phased region Phased region Phased region Phased region Phased region Phased region Phased region Phased region Phased region Pha
Cons ITGACTGACCGGCCGGIGATTICCCCGCAGAGGATTITCGIGIACCAGITTAAGGGCATGIGCTACTTICACCAACGGGACGGAGCGCGTIGCGTICTITGIGACCAGATACA
Shortread- TGACTGACCGGCCGGTGATTCCCCGCAGAGGATTTCGTGTACCAGTTTAAGGGCATGTGCTACTTCACCAACGGGACGGAGCGCGTGCGTCTTGTGACCAGATACA)
Il‘-BCI'»ACC‘-MCCMHII-AIICCCC!-CA‘:A'-MAT!lC'vlhlACCA‘vIlIAA\M»'-CA‘hl‘-CIACIICACCAAC\v‘-‘-AC'v'vA'vC‘vChl GTCTTGTGACCAGATACA
G :TGACTGACCGGCCGGTGATTCCCCGCAGAGGATTTCGTGTACCAGTTTAAGGGCATGTGCTACTTCACCAACGGGACGGAGCGCGTGCGTCTTGTGACCAGATACA
- c:TGACTGACCGGCCGGTGATTCCCCGCAGAGGATTTCGTGTACCAGTTTAAGGGCATGTGCTACTTCACCAACGGGACGGAGCGCGTGCGTCTTGTGACCAGATACA
¢ TGACTGACCGGCCGGTGATTCCCCGCAGAGGATTTCGTGTACCAGTTTAAGGGCATGTGCTACTTCACCAACGGGACGGAGCGCGTGCGTCTTGTGACCAGATACA
@ . :TGACTGACCGGCCGGTGATTCCCCGCAGAGGATTTCGTGTACCAGTTTAAGGGCATGTGCTACTTCACCAACGGGACGGAGCGCGTGCGTCTTGTGACCAGATACA
g cTGACTGACCGGCCGGTGATTCCCCGCAGAGGATTTCGTGTACCAGTTTAAGGGCATGTGCTACTTCACCAACGGGACGGAGCGCGTGCGTCTTGTGACCAGATACA)
:;-' c:TGACTGACCGGCCGGTGATTCCCCGCAGAGGATTTCGTGTACCAGTTTAAGGGCATGTGCTACTTCACCAACGGGACGGAGCGCGTGCGTCTTGTGACCAGATACA
b STGACTGACCGGCCGGAGATTCCCCGCAGAGGAT TTCGTGTACCAGTTTAAGGGCATGTGCTACTTCACCAACGGGACGGAGCGCGTGCGTCTTGTGACCAGATACA
cTGACTGACCGGCCGGTGATTCCCCGCAGAGGATTTCGTGTACCAGTTTAAGGGCATGTGCTACTTCACCAACGGGACGGAGCGCGTGCGTCTTGTGACCAGATACA
:TGACTGACCGGCCGGTGATTCCCCGCAGAGGATTTCGTGTACCAGTTTAAGGGCATGTGCTACTTCACCAACGGGACGGAGCGCGTGCGTCTTGTGACCAGATACA
ST A AN T AR, R, AT AAT T OO CCAC RS AT T T, T AT AR, ACT T T AAC O AT AT AOT ACT TOACCAAC CrCACCCRACE CC T P TOT TrATAACCACAT AC A
Depth
Ref TGACTGACCGGCCGGTIGATTCCCCGCAGAGGATTITICGIGTIACCAGITTAAGGGCATGIGCTACTTICACCAACGGGACGGAGCGCGTIGCGTICTITIGTIGACCAGATACA
o Region 11 Mwon! ionl awon! non! lawon! awont nwon! iavon! [ExendExend Exand Exend Eiond Exond Exend Bxond Bond Exend Exond Exond Exend Exond Exond Bxond Exond Bxond Bond Exond Exond EBxond Exond Exend Exend Exend |
=]
g Shortread- V GACTGACCGGCCGGTGATTCCCCGCAGAGGATTTCGTGTACCAGTTTAAGGGCATGTGCTACTTCACCAACGGGACGGAGCGCGTGCGTCTTGTGACCAGATACA)]
o :TGACTGACCGGCCGGTGATTCCCCGCAGAGGATTTCGTGTACCAGTTTAAGGGCATGTGCTACTTCACCAACGGGACGGAGCGCGTGCGTCTTGTGACCAGATACAIL
,?,' TGACTGACCGGCCGGTGATTCCCCGCAGAGGATTTCGTGTACCAGTTTAAGGGCATGTGCTACTTCACCAACGGGACGGAGCGCGTGCGTCTTGTGACCAGATACA)
e TGACTGACCGGCCGGTGATTCCCCGCAGAGGATTTCGTGTACCAGTTTAAGGGCATGTGCTACTTCACCAACGGGACGGAGCGCGTGCGTCTTGTGACCAGATACA
b :TGACTGACCGGCCGGTGATTCCCCGCAGAGGATTTCGTGTACCAGTTTAAGGGCATGTGCTACTTCACCAACGGGACGGAG GTGCGTCTTGTGACCAGATACA
g :TGACTGACCGGCCGGTGATTCCCCGCAGAGGATTTCGTGTACCAGTTTAAGGGCATGTGCTACTTCACCAACGGGACGGAGCGCGTGCGTCTTGTGACCAGATACA
! :TGACTGACCGGCCGGTGATTCCCCGCAGAGGATTTCGTGTACCAGTTTAAGGGCATGTGCTACTTCACCAACGGGACGGAGCGCGTG TCTTGTGACCAGATACAI
; @ :TGACTGACCGGCCGGTGATTCCCCGCAGAGGATTTCGTGTACCAGTTTAAGGGCATGTGCTACTTCACCAACGGGACGGAGCGCGTGCGTCTTGTGACCAGATACAI]
c:TGACTGACCGGCCGGTGATTCCCCGCAGAGGATTTCGTGTACCAGTTTAAGGGCATGTGCTACTTCACCAACGGGACGGAGCGCGTGCGTCTTGTGACCAGATACA
:TGACTGACCGGCCGGTGATTCCCCGCAGAGGATTTCGTGTACCAGTTTAAGGGCATGTGCTACTTCACCAACGGGACGGAGCGCGTGCGTCTTGTGACCAGATACA)

Depth
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Assignment Displayed Display Display Export Navigation Zoom Zoom Jump To Collapsed Visualzation Display Manage Capture Rotate Comments
State Allele(s) Notse AminoAcd Consensus Mode Out Fit Position Mode Mode Setup Tracks Screenshot Tracks

Position 5,000 5,500 6,000 6,500 7,000 7,500 8,000 8,500 9,000
Phasing Phased reglon Phased region Phased region Phased region Phased region Phased region Phased region Phased region Phased region Phased reglon Phased region Phased region Phased reglon Phased region Phased region
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Short read

HLA-DRB1*P1:CN

Depth
Ref
Region iton1 inton1 inton! intont [ENGHGNNENGNE] ton2 inton2 iwon2 inton2 Wton2 Mton2 kton2 Iwon2 inton2 Wton2 ton2 iton2 Wton2 ton2  invon2 [ENGHSMMERNS) ton3  kwon3  kwond  hwond [ERGAM Wwond i

Short read

DRB1*15:01:01:01
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