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Life of Gene

Yeni Nesil Dizileme Genel Bakis

1. Nesil Dizileme 2. Nesil Dizileme
> Birden ¢ok benzer » Milyonlarca klonal
— molekiillerin amplikonlarin
dizilenmesi dizilenmesi
> Buyuk jellerde ya da > Bir yuzey alaninda
kapiller sistemlerde fragmentlerin
dizilemenin limiti sabitlenmesi
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Yeni Nesil Dizileme Genel Bakis e EEEE |
Yiiksek hacimli DNA Dizileme ; A

Zaman ve paradan kazang

Binlerce diziyi tek seferde dizileme

v VWV Y VY

Yuksek olcude data uUretilmesi
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3. Nesil Dizileme

Teknolojileri
eknolojileri S—
Ll X 5
polymerase
> Tek molekul dizileme
> DNA amplifikasyonu yok : g
G T A G C C » ’
» Uzun okuma DNA : . |
Polymerase o % j‘ \. '\\
T > Duslik coverage s 2 b | [
SRS BN S CLSN I W 5% BN
— Roche/454 > 400bp

— lllumina/Solexa > 100bp
— Pacific Bioscience > 1000 bp and single molecule



HLA Nomenclature

> HLA genlerindeki polimorfizmin yuksek olmasi

> Her allelin 6zgun bir numarasi vardir.

> Totalde 4 set digite kadar isimlendirme alabilir (8 digit, 4 alan)
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Hyphen used to separate Suffix used to denote
— gene name from HLA prefix changes in expression
A A
Separator { % Field Separators L
A "

HLA-A*02:101

HLA Prefix & Gene

4

Field 1; allele group

Fleld 2; specific HLA protein

:01:02N
L] L
\—\ /—" L" \(7/,

Field 4; used to show
differencesina
' non-coding region

Field 3; used to show a synonymous DNA
substitution within the coding region

Serogroup
Missense variants

Separator Synonymous variants
HLA prefix Gene

/ Non-codlng variants
HLA- B 08 01 01 01

2-d|g|t

4-d|g|t 6-d|g|t 8-d|g|t



- Di;:gnoSeq

Life of Gene

G Kodu (G Group)

Class 1 HLA genleri peptid kodlama bolgesi (peptide binding-
domain) ekzon 2 ve ekzon 3

Class 2 HLA genleri peptid kodlama (peptide binding-domain)
bolgesi ekzon 2

G kodu ya da G grubu peptid kodlama boélgesinde ayni nukleotid
dizisine sahip olan HLA allelleri 3. alandan itibaren G harfini alarak
bir grubu temsil ederler.
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P Kodu (P Group)

Class 1 HLA genleri protein kodlama bolgesi ekzon 2 ve ekzon 3

Class 2 HLA genleri protein kodlama bolgesi ekzon 2

P kodu ya da P grubu antijen baglanma bolgelerindeki ayni protein
dizisine sahip allelleri temsil eder.

https://hla.alleles.org/nomenclature/index.html

https://www.imgt.org/

https://www.ebi.ac.uk/ipd/imgt/hla/
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Yeni Nesil Dizileme Is Akisi — Hedefe Yonelik

Hedeflenen genlerin ¢cogaltilmasi (PCR)

$ $

Long- range PCR metodu (tiim gen ¢ogaltiimasi) Amplikon tabanli cogaltma (gendeki belirli
bélgelerin cogaltilmasi)

—
n - - n n n m“b‘_‘ — Class | — Antigen Recognition Site (ARS) Typing for Exon 2 and 3 in phase:
Exon 2 Exon 3
Ennnnn"“"‘ . B ]
— —
n n n n n “LA.G - "
—

Whole Gene Typing Typing

~— Coverage
B o o -
- Class 1l — Antigen Recognition Site [ARS) Typing for Exon 2:
B0 00 DE--

Exon 2 Exon3 Exon 4 ExonS Exon 6

1
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Yeni Nesil Dizileme Is Akisi — Hedefe Yonelik

Buyukluge gore fragment secilimi (Size-Selection)

> Jel sistemleri ile secilim TR ——

> Bioanalyzer veya jel sistemleri bliyukluk kontrolu ;__ z |

12
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Yeni Nesil Dizileme Is Akisi — Hedefe Yonelik

Platform spesifik adaptorlerin eklenmesi

=

Adapter molecule
Adapter bound to DNA .
molecule

> Flowcell baglanmasini saglayan adaptoér
> Ornek ayirimini saglayan indeksleme adaptérleri (6rnek barkodlama)

13
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Yeni Nesil Dizileme Is Akisi — Veri Analizi

> Base calling oA . o
—— > Demultiplexing _*

> Referansa hizalama (mapping -alignment) y = SN — .

> De novo assembly (referansa bagh __ 1

kalmadan hizalama)

> Phasing

14
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Life of Gene

Base calling
Demultiplexing

Referansa hizalama (mapping -alignment)

v WV V V¥V

De novo assembly (referansa bagl

- Veri Analizi

Olusan her clusterdan gelen sinyallerinden
goruntui analizi ile nukleotidler atanir

kalmadan hizalama) Images Image Analysis Base Calling Aligned Reads

> Phasing

S 2R e an
SEs st 8EdulEz
ifizgarin

ATCGGCCTGOGCTAGTTICGATT Y»‘u’.ff.A vocotuoac TAGOTTCATGCTAAGOTTCOAA

TAGGTTCAT!

Ar SIS T S MEE TTE
AVO OIAADGGL YMY‘LAIOLMAOO"CQM
ATOC TAAGOCTASGTTCATGCTAAGGTTCOAA
ATGOG AACOCTAGOTTCATOCTAAGGTTOGAA

ASOCTAGGYTCATGCT TTCGAA

c ATGOGT
14, ATGCGTA  GCTAGOTTCAT! ITTCGAA
! #no«;w CTAGGTTCATGCTAAGGTTCGAA

To S .(‘(AT/’("(('O'YA(‘TC( ATGCOTAAGOCTA - - TICATGCTAAQQOTTCOAA
(‘"J\TTYA[" TCGATCGTTGCATGCTG

SGATTTACGATCGATCGTTGCATGCTGE

TAGTTTCGATTTACGAT GTTGC/ A
JGATTTACGATCGATCGTTGCATGLTGG =
ACGATCOATCGTTGCATGCTGGGGTAG cCmEm eI omom )
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Yeni Nesil Dizileme Is Akisi — Ve

Base calling
Demultiplexing

Referansa hizalama (mapping -alignment)

v WV V V

De novo assembly (referansa bagl
kalmadan hizalama)

> Phasing

16

ri Analizi

Her biri farkh barkodlanmis 6rnekler fastq
cevirimi sirasinda okumalarin 6rneklere

atanmasini saglar.

Headerl | . 3 Barcode Sequence alignment
Date 10.04.2023 ~equience feadd deconvolution and deconvolution
Workflow GenerateFASTQ
Application NovaSeq FASTQ Only —_— —
Instrument NovaSeq S— - —_ L — E— S—
Assay  QlAseq FX DNA S a— — S— e e SA—
Index Adap QlAseq FX DNA UDI (96 Indexes) Set A — ——
Chemistry Amplicon e S— —
—_— — — > —
[Reads] -— Buppy o minimap2
1 S — i . DIfCOUE S— — ——
— o e Nem— —
[Settings] — ——— A
Adapter  AGATCGGAAGAGCACACGTCTGAACTCCAGTCA — prmem— —_—
AdapterRe AGATCGGAAGAGCGTCGTETAGGGAMGAGTGT — Sm—
[Data]
Sample_IC Sample_N Sample_P Sample_\\Index_Plat![7_Index_I[index 15 _Index_IL index amole P Description X
Wo0701213 A0t A01 uDioo1 ~ [TGAACGTJUDI00! Barcode Sequence alignment
W00701214 801 801 UDIO2 ACCAGACUDIOO2  GTGCTCATGG Sequence Reads dee It and dan uth
W00701215 co1 cot UDIO03  ACTGGCCUDIOO3  TCGACTTATC econvaiution #0d aeconvoiution
W00701216 o1 Do UDI0O4  GCGTTAGUDIOO4  CAAGGCGTGA RS
W00701217 £01 E01 UDIOOS  TTATCGGUDIOOS  TTGTGTTCCT
W00701218 Fo1 Fo1 UDIOOS  GAGGTATUDIOOS  GCCTACTGAG == e —
W00701219 G01 G0 UDIOO7  TCAAGGAUDIOO7 ~ CAGGCACTTC -t
W00701220 Hot Hot UDI0OS  CGAACCCUDIONS  AGGCGAGAGA F— —
W00701221 A02 A02 UDIOS | GAGCCAAUDIONS  GAAGGTGCCT —_— > - —
W00701222 802 802 UDIOI0  AAGGCCCUDIONO  TTACCAACAG SUPPY S minimap2 rosm—
W00701223 co2 co2 UDIO11  TTAGAGAUDION!  AGGTACCAGC
W00701224 D02 D02 UDI012  TCTAAGAIUDIOIZ  CCGCTCCTTA barcode
W00701225 £02 £02 UDI012  TGTAACCUDION3  TGGAGCGATT -
W00701226 F02 Fo2 UDIO14  CCGACACUDION4  GAATTAGGAG pary vy
W00701227 Go2 Go2 UDIO15  CTCTGATUDIONS  ATTATGAGGC -
W00701228 Ho2 Ho2 UDIO1E  CGGCCT(UDIONE  GCTCAATACA
W00701229 A03 A03 UDIO17  TGCATAGUDIONT — TGTTATGGCT
W00701230 803 803 UDIO18  AACGTTCUDIONS  GCACTTGTGG
V00800702 co3 co3 UDIOI9  AAGAGATIUDIOIS  GTGTGATAAC
W00800713 003 003 UDI020  GCCTGAAUDIO20  AAGAACGGTA
\ f—
] ] ] ] T N
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Yeni Nesil Dizileme Is Akisi — Veri Analizi
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Dizilenen 6rneklerin kaynagina gére
kullanilacak referans genoma uretilen

> Base calling fragmentler algoritmalar yardimi ile
_ _ hizalanir.
» Demultiplexing
. . . Human GRCh38.p13
> Referansa hizalama (mapp 'ng _allgnm en t) I%eé%rgrr:]%e E;‘;%T;somes 63817210 63817220 63817230 638172340
TTATCTTCTTTGACTTCATGTCTCATATTCAGGTCATACTGATGCAAG
> De novo assembly (referansa bagl
kalmadan hizalama)
> Phasing

6 — 7

TTAT

TTATCTT|

TTATCTTCTTTGAAT

TTATCTTCTTTGACTTCATGT

ATCTTCTT-GACTTCATGTCTCA

TCTTTGACTTCATGTCTCATATT|
o Sequence
GTCTCATATTCAGGTCATACTGA

CATATTCAGGTCATACTGATGCA
TATTCAGGTCATACTGATCCAAG

Harvard Chan Bicinfermatics Core
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Yeni Nesil Dizileme Is Akisi — Veri Analizi

Populer aligner’lar BOWTIE ve BWA

l BAM dosyasi

Base calling

Demultiplexing

Referansa hizalama (mapping -alignment)

v VWV V V¥V

De novo assembly (referansa bagl
kalmadan hizalama)

> Phasing

18
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Yeni Nesil Dizileme Is Akisi — Veri Analizi

Uretilen fragmentler herhangi bir
referansa hizalamandan, overlap

> Base calling noktalarina gore hizalanarak bir konsensus
) i dizi elde edilir.
— » Demultiplexing
> Referansa hizalama (mapping -alignment)
> De novo assembly (referansa bagh Overlap - Layout - Consensus
kalmadan hizalama) — &
> Phasing ~ _i'__ _*__5_»__% J
e e
- -ﬂl$ $ e 3 m
ey — g} [P
. ] YICAT . u»,~.j Consensus = “Contigs”

19
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Yeni Nesil Dizileme Is Akisi — Veri Analizi
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Anne babadan gelen her bir kopyanin
karismis sekilde gelen veri icerisinde

> Base calling istatistiksel modeller ile haplotip
) ) gecislerinin saglanmasi
» Demultiplexing
> Referansa hizalama (mapping -alignment)
> De novo assembly (referansa bagli
kalmadan hizalama)
Unphased |
Variati Il d int Incomplete picture
> P h a si n g :i:?_;lgr:n‘i::e; gzzu;:coea — of geng‘tic vapriation
LB B B B
chromosome  —
Paternal
chromosome | —
———=A--C—-———-A—-——————- T—T == Phased
Eactl:lhdaplotypet I 3 Complete picture
assembled separately of genetic variation
————A——T————A ———————— C——G——— I ?
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Yeni Nesil Dizileme Is Akisi — Veri Analizi
Phasing Metodlari

21

> Base calling

» Demultiplexing

> Referansa hizalama (mapping -alignment)

> De novo assembly (referansa bagli

kalmadan hizalama)

> Phasing

Classic Phasing: Based on statistical analysis of all the reads, the Classic
algorithm determines for each position whether it is homozygous or
heterozygous. When heterozygous, the Classic algorithm determines
for each heterozygous position its phase compared to the neighboring

heterozygous positions.

Cluster Phasing: The Cluster phasing algorithm separates the reads into
two groups by identifying groups of reads that are likely to originate

from the same allele.

Dynamic Phasing: The Dynamic phasing algorithm separates the reads
by identifying clusters of reads that are likely to originate from the
same allele. Potential overlap between different clusters is taken along
in the analysis. In addition, this algorithm incorporates the basecall QV
values and can detect local allele imbalances.
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Ambiguity

B*53:01:13/58:08:02- B*51:01:01:01/58:01:01:01 - R —— _

sample: Plate03_c01 [T00: -| a] Allelel 1 Allele
Locus: B - B51:01:01:07 558101506
Last visited: 2020-05-15T13:37:15 8906 | -5 | 0 | [B+51:01:01:20 B*58:01:06
S i O | [ sample gC | | [Bes1:01:01:27 8204 | 3| 0 B51:01:01:25 B458:01:06
Sampla: Flate03_co1 (700: - gRead | cov | cen - Allelet ] allele2 | cread — val (@ contisal B*51:01:01:28 7102 | 186 61 | 6775 | -1 | 0 B*51:01:01:15 B*58:01:06
- §262 | -2 | 0 B°51:01:01:07 556201106 8300 (& contizn) B53:01:13 7034 |151] 29 | 6s07 | 1 | o | B51:01:01:05 |Be58:01:06
B «| [eel Allele 1 Allele 2 | | | | | 1
Last visited: 2020-05-15T13:37:15 XS (D)0 | |l LR ‘ (=20 e AS® B*58:08:02 1362 (137 41 | B#51:01:01:23 B*58:01:06
. 51:01:01: 58:01: A*24:02:01:01  [A*02:01:01:01 T T 1
[ Saopis 0C J 2204 | 3| 0 |pesii01:01:23 B-58:01: 06 o YT AYeTe Be51:01:02 6957 |126 | 45 | 6935 | 72 | 24 BY51:01:01:13 B*58:01:06
(O eagpeera)[© coucina) e |10 B451:01:01:15 Be58:01106 ‘ 8300 ® i natoa S5 ey ERETETT o0
| contima] 6507 | 1 | 0 Be51:01:01:05 B458:01:06 8300 MNEXE Adw
PC Allele 1 Allele 2 Cr03:16 lce16:02:01 B+51:01:01:28 B458:01:06
iew 'Xx] B*51:01:01:23 BY58:01:06 ‘ 8300
.;\-24.:02:01=u1 n-u::nx:on:m 1 T o LAeee b L
NaYe Y 6935 | 72 | 24 Be51:01:01:13 BesB:01:06 8300 DQB1+06:03:01:01 DOB1+06:09
@ o050z X gan PP P P P TefTD ‘ . ;)ml‘;:kmrm D;n,hi‘z—::-nl—uj 6900 102 29 | 8713 |-24 0 B51:01:01:18 B*58:01:06
2t *e Ao et e B*58 6900 |102 | 29 | 7197 41 12 B51:01:01:21 B*58:01:06
cen3:18 418502301 B+51:01:01:28 8300
2 A e A X} 9060 a1 12 B*51:01:01:03 BY58:01:06 ‘ 8300 6900 102 | 29 8851 1 o B*51:01:01:08 B*58:01:06
[DOB1+06:03:01:01 DOB1406:09:01:01)
2088 216488 a3 | 24| o aes1i0101018 2350 B+58:01:01:05 6900 29 | 6641 [ B¢51:01:01:11 B*58:01:06
DRB1°13:01:01:01 [PRB1°13:02:01:0 7197 | a1 | 12 B451:01:01:21 ‘ 8300 Be58 2338 | 96 | 27 B+51:01:01:26 B*58:01:06
8851 1|0 B*51:01:01:08 B58:01:06 8300 Be51 6871 64 | 0 | 6876 1 | 0 [ |[prs1:01:01:00 B458:01:06
6641 -11 o B*51:01:01:11 ‘ B300
e ettt iae e - i Coverage | |E Central|[}> cDNA Browser|| ) Genomic Browser||d Reference Alignment |||l Consensus Alignment || ¢ Clear |allele search: r
B*51:04:01 €876 | 11 | 0 B451:01:01:01 B458:01:06 ‘ 8300 [overall Read cove l—
4] I I*
 coverage [ centrai [ cona srowser|| > Genomic Browser|[ ¥ i |[me s i || @ ciear | a11e1e search: LD Info[snart Guide| WE51:01:01:25 WB*S8:01:01:01 |
[overall Reas coverage| Reason:Top-ranked candidate pair siivo

on cRead different from genotype ) W I I

i WEr53:01:13 @BA56:08:02 WEe53:0 Action: check caverage of top:
ranked candidate pair
Reason:Top-ranked candidate p -
on ckead different from genotype T ' LU L. Reason:Top-ranked candidate on
Minimum Coverage of cDNA mapping E
not in genotype i

Action: check coverage of tep-
ranked candidate pair
Action: check coverage of top-

Reason:Top-ranked candidate on
ranked candidate

Minimum Coverage of cDNA mapping
not in genotype

2000

Action: check coverage of top-
ranked candidate

Overall Read Coverage

0 -

0
o - o

o -
]

n)—:—m—_c—z--mtp ) ) Epr

2
-

f{
g
}—}
i5l\
PETT $
59%
13
\
LZOT

SOET

PETT

€
3
033
LE6
8501
1601

s:oug- ] case nc:1=|xnm.-: last visi

cemre Demir Projec 02may20, sample i 1156

1o B opaz : MiaFora_Review - Konsole X MIA FORA FLEX v4.0 for HLA Analysis
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Ambiguity

B*53:01:13/58:08:02- B*¥51:01:01:01/58:01:01:01

Allele callCme MME ¥
13
B*51:01:01:26 13
B*51:01:01:27 13
B*51:01:01:28 13
- 0 |
—
B*51:01:02 12
B#53:01:01 1
B*53:06 2
13 B
B*58:01:01:02 13
B*58:01:01:03 13
B*58:01:01:04 13
B*5B8:01:01:0% 13
B*58:08:01 1
B*51:04:01 7

B Co\reraqe| B Central |> cDNA B

23

ST EIILE ANGUTTE L U] SEIEULEL ANEIES LA VETSIUE 3330 IR T TN
Nuc pos: [+] 120 140 160 180 20 =
AA pos: 40 ol &0
A T A M 58 R P G R G E F R I AV G Y@ OD D T Q F VvV R F D S5 D A A 5
B*51:01:01:25 ACCGCCATGTCCOGGCCCGEC OGCGGEEAGCCOC G TTRATRGCAGTGEECTACGE GCGACGACACCCAGTTCGTGAGGTTCGACAGCGACGCCGCGAGTC
B*53:01:13 ACCGCCATGTCCOGGCCCGGLOGCEEEGAGCCCCGCTTEATRGCAGTGGGCTACGEGGACGACACCCAGTTCGTGAGGTTCGACAGCGACGCCGCGAGTC
B*58:01:01:01 ACCGCCATGTCCOGGCCCGELOGLEGEEAGCCCCGUTTRATRGCAGTGGGCTACGEGCACGACACCCAGTTCGTGAGGTTCGACAGCGACGCCGLGAGTC
B*58:08:02 ACCGCCATGTCCOGECCCGGCOGOGGEGAGCCOCCGCTTEATRGCAGTGGGCTACGEGGACGACACCCAGTTCGTGAGGTTCGACAGCGACGCCGCGAGTC
Huc pos: 0 220 40 260 280 i
AX pos: T0 80 o0 10
Ad F R TEPURAPMWTIEUGQEUGPEU YWUDERWNTGQTIT FIEKT®HRTOGQT YJER
B*51:01:01:25 CGAGGACGEAGCCCCGOECOCCATGGATAGAGCAGGAGGGECCGCAGTAT G ACACRG. Ci CAGACTTACRGAGH
B*53:01:13 COAGGACOGAGCCCOGGGCOCCATGGATAGAGCAGGAGGGECCOGAGTAT TEGCA ACACRG i CACACTTACRGAGA
B*58:01:01:01 CORGEACGEACCCCCOOECOCCATECGATAGACCAGEAGGEGOCGCAGTAT TGS ACHCRG. Ci CAGACTTA G
B*58:08:02 COACGACCOAGCCCCOOGCOCCATCOATAGACCAGCAGGCCCCECACTAT TEEaA ACACRC. C CACACTTACRCAGA
Muc pos: [} 320 340 .15.; 380 4
MM pos: 4] 110 il
A E N L R I A L R Y ¥ H g 5 E A G H T T M ¥ 6 € D ¥V G P D R
B*51:01:01:25 GAACCTGCGGATCECGCTCCGCTACTACARCCAGAGCGAGGCCGRGGTCRCAC hG GATGTATGGCTGOGACRTGGGGT CGGECGCCT
B*53:01:13 GAACCTGCGGATCEOGCTCCGCTACTACAACCAGAGCGAGGCCGRCGTCRCALC ACHECGATGTATGGCTGCGACHTGEGGED CCGECGCCT
B*58:01:01:01 GAACCTGCGGATCGOGCTCCGCTACTACAACCAGAGCGAGGCCGRGGTCRCAC. CAGARGATGTATGGCTGCGACHTGGGGET CGGECGCCT
B*58:08:02 GAACCTGCGGATCEOGCTCCGCTACTACAACCAGAGCGAGGCCGRGGTCRCALC. CARGATGTATGGCTGCGACRTGEGET CGGECGCCT
Nue pos: 00 440 460 480 5
AR 150 160
Ay L L RfG R LA | L E W T A A DT M A QT
B*51:01:01:25 CCTCCGCGEGTA CA'TACHTCGCCCNAACG GGACCTG.P-GCTCCN’U&CCGCGGCGGAC&CCGCGGCT‘CAGATC
B*53:01:13 CCTCCOCGEGTA GATTACATCGCCCTGAACGROGGACCTGAGCT CCTGGACCGCGOCGEACACCGCGGCTCAGATC
B*58:01:01:01 CCTCCGCOEGCA GATTACATCGCCCTGAACGROGACCTGAGCTCCTGGACCGCOOCGGACACCOCGGCTCAGATC
B*58:08:02 CCTCCOCGEGTA GATTACATCGCCCTGAACGRGGACCTGAGCT CCTGGACCGCGOCGOACACCOCGECTCAGATC
Muc pos: a0 520 540 580 6
AX pos: 170 180 130 2 [we

:25 WB*58:01

111 MME2 MMI2
L 14 2
L 14 2
2 14 2
2 14 2
L 14 2
2 14 2
L 14 2
L 14 2
2 14 2
L 14 2
2 14 2
2 14 2
1 14 2
1 14 2
2 14 2
1 14 2
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Yeni Nesil Dizileme Is Akisi — Veri Analizi
Etken Faktorleri

24

Kisa fragment

PCR Artifact

Niikleotid dagilimina bagh gurilti
Sekans Platformuna bagh kisitlamalar

Ornek barkodlamasinda kontaminasyon

vV VvV VYV V V V¥V

Dizileme kalitesi
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