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GoLOCOK NoslL SEKVENSERI) vasiTosiLo
9LDS OLUNMUS NoTICoLORIN ANALIZI Vo
SNP-LORIN ASKARLANMASI
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Ezamiyys Azarbaycan Respublikasinin Prezidenti
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bitki genetik miixtalifliyinin somorali istifadasi
istigamoatindos fundamental tadqgiqatiarin maddi-
texniki bazasinin giiclondirilmoasi” adlr vo
Z.1.Okparovun rahbari oldugu pilot layihs
corcivasinds 04.02.2014-04.03.2014 tarixlorindo
Fransanin Bordo sohorinds INRA-nin (The Institut
National de laRechercheAgronomique) Meyva
Biologiyas: va Patologiya Institutunda (UMR-
1332 BiologieduFruit et Pathologie) reallasdiriimusdur.



NGS-don (next generation sequencing) avvalki,

Sanger sequencing osash kapilyar elektroforez texnologiyalarinin
1slomo prinsipi kicik DNT fragmentinin nukleotidlorinin DNT-
nin ana zonciri izorinds hor b1r fragmentin yenidon sintez
olunmasa ilo verilon signallar ssasinda ardicil olaraq
1dentifikasiyasina osaslanir.

NGS Sanger Sequencing-don forqlonorak, bir vo ya bir ne¢o DNT
fragmenti 1lo mohdudlagsmayaraq, genis masstabda, milyon
reaksiyalarin paralel yerino yetirilmoasi ilo bu prosesi
genislondirir. Bu proqres bir sekvensing noticosinds yiizlorlo
gigabasis (10° n.c.) malumat istehsal etmakla, blitiin genomu
ohato edacok, DNT-nin boyiik parcalarinin siiratli oxunmasina
1mkan verir.

Bunun iclin vahid DNT genomu (gDNT) kicik fragmentlors
ayrilir (kicik fragmentlor kitabxanasi) vo hor bir fragment
eyniliklo (uniform) vo doqiqliklo milyon reaksiyalarla sekvens
olunur. Yeni identifikasiya olunmus osas siralar: (the newly
1dentified strings of bases) “read”lar adlandirilir (xam
material), sonradan onlar niimunos (reference) genom osasinda
scaffold, yoni ilisikli qruplar soklindoa yenidan qruplasdirilir
(reassambled). Bu proses “resequencing” (yenidon sequencing)
adlandirilir. Reference genomun yoxlugu halinda readlorin
xoritolonmoasing (alighment), yoni siralanmasina de novo
sequencing deyilir. Xoritolonmis “read” bilitiin dosti gDNT-nin
hor bir xromosomunun biitiin nukleotid ardicilligini gc’istarir.
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“Read” nodir?

- Fragmentlors ayrilmis hor bir DNT parcasinin eynilikls vo
doqiqlikls milyon reaksiyalar asasinda oxunmasi naticosindo
omolo golmig, yeni identifikasiya olunmus osas siralaridir.

NGS-dos 1ki n6v protokollardan istifado olunur:

*Cit sonluqlu sequencing protokollari - paired-end (PE)
seguencing (bu halda DNT fragmentlorinin hor 1ki uclar:
seqvens olunur, yoni DNT fragmentlorinin miixtalif sonluglar:
R, vo R, read-lor goklinds bir-birine oks olaraq (uygun olaraq,
5—3' vo 3"—5 1stigamoatlorindo) seqvens olunur);

*Vahid “read”-11 sequensing - single-read sequencing (bu
zaman DNT fragmentlorinin yalniz bir sonlugdan baslayaraq
sekvensinqi hoyata kecirilir).



BASLANGIC NOQToSI

NGS (Next Generation Sequencing) mixtolif mogsodlorle totbiq
olunur; onlardan biri do mioyyon populyasiya daxilindo SNP-lori
toyin etmok, muxtolif pozisiylar (lokuslar) tizro mévcud olan SNP-lorin
codvalinin tortib etmok vo populyasiya daxilindo 6yronilmis tosorrifat
ohomiyyatli (aqronomik) olamoatlorlo SNP-lor arasinda iligikliyi
miioyyon etmokdir.

Mos., 93 niimunadon ibarst modoni orik bitkisi populyasiyasinda
miuxtalif pozisiylar (lokuslar) tizro SNP codvolinin tortib etmok vo
tosorriifat ohomiyyotli 1ki oslamot: Sarkaya davamliligi vo agaclarin
cicoklomo miiddoati slamoatlori 1lo miisyyon SNP-lor arasinda ilisikliyi
toyin etmok.

Sekvensing GATC Biotech (Almaniyanin Konstanz gohorindo
yerlogmis, dunyanin 40 6lkasindon cox, 10000 i1stifadacisi olan, DNT-
nin sekvensi vo bioinformatika sahosindo Avropanin aparici
tochizatcilarindandir) vo Kannapolis (Simali Korolinada yerlosir) kimi
miuxtalif togkilatlar torafindon yerins yetirilmigdir.

Sekvensing Illumina texnologiyasi ssasinda icra olunmusdur.



N BTiCBLBRiN ABRIWG .LA.YiHESi
TIMSALINDA ANALIZI

orik populyasiyasinda tosorriifat chomiyyatlh
(agronomik) slamatlorin xtisusiyyatlorinin SNP-lorin
todqiq1 vasitosilo 0yronilmosi

Va naticalorin analizi G¢lin sequencing-1n icra
strukturunun (PIPELINE) tortibi



SEKVENSINQIN ICRA STRUKTURU (PIPELINE)

Xam Milmnatlar (Raw Data) Oxunulacaq genomun (mas., a1k genomunun)
Ion Torent "Read lari SINP cadvalinin tartibi

Keyfiyyatin yoxlanmhmasi Populyasiya daxilinds (mas; s1ik
NGS QC Toolkit populyasivasmda) SINP-larin axtans:
in-house Python script

Ninnun? (reference) genoin "Read larin darinliyvinin
Fsasmda xIritlanin mitavvanlasdirilmasi ila SINP-larin filtrasivas:
QWA va allel tezhl:la11 ( in-house Python script )

Gendaxili "read”larin Nimun? (reference) genom
ekstraksiyasi a5asmda SNP-1arin tayind
In-house Python script SAMtools - mpileup




XAM MOLUMATLAR (ROW DATA) VO ONLARIN
IsLaNILMaSI ILKIN MORHOLOD

Sekvenserin noticosi 1ki1 FASTQ formatinda yazilmis fayl
soklindo aldo olunur. Fayllardan biri yalniz R1 “read”lori, digori
1s9 R2 “read”lor1 (ID-lori, ardicilliglar: vo PHRED score-lar:
verimoaklo) comloyir. Bu fayllar sekvensingin noaticolorini izah
edocok bioinformatik program torafndon (mos., CLC) oxunulur.

FASTQ formath fayl dedikdos bir read-in ID-si1, nukleotid
ardicilliginin vo sohv nukleotidlorin oxunma ehtimalinin (score
of probability of mistakes) gostorildiyi fayl nozords tutulur. R1
va R2 clit sonluqlu “read” eyni ID 1ls taninir, lakin bu ID-nin
muxtolif portallarinda read-in R1 vo ya R2 paired-end olmasi
gostorilir.

Nimuno (reference) genom 1so FASTA formatinda alds olunur;
FASTA faylinin FASTQ faylindan baslica forqi orada sohv
nukleotidlorin oxunma ehtimalinin (score of probability of
mistakes) olmamasidir.



Asagida FASTQ formatinda yazilmis faylin parcasini oks etdiron sokil
verilmigdir.

FASTQ faylinda birinci sirada read-in proqram torsfindon verilmis ID-
s1 (identfication read) gostorilir. Hor bir read-in (o cumleden, R1 vo R2
paired-end-lor liclin) oztinomoaxsus ID-si1 olur.

@EHISEQ:126:CIMDSACKX:7:1101:2362:1868 1:N:0:CTTGTC
NTGCCGGCOGGAGTCCTAAAAGTAACATCCGCCGATCCCTGGTCGGCATCGTTTATGGTTGAGACTAGGACGGTATCTGATCGTCTTCGAGCCCCCAACTT

+
#1:DDDDFFHHGDHIIJJIJIBDHDHEIJIIJDEEEFFFCCAC@EEB : @CBDBBACDDDCDDDDCCCCD@AC ; B5<@CCDCDCB?8<?C@AZ9>@@DDDDD=

Ikinci sirada read-in nukleotid ardicillig: verilir (cari todgigatda istifads
olunmus read-lor 100 nukleotiddon 1ibarst ardicilliglardir). Ion torrent
sekvensirindon alds olunan readlar 1so 400 n.c. uzunlugunda olur.

N-moslum olmayan, yaxud geyri-deqiq nukleotidi ifads edir.

NTGCCGGCGGAGTCCTAAAAGTAACATCCGCCGATCCCTOGOUTCGGCATCOTTTATGGTTGAGACTAGGACGGTATCTGATCGTCTTCGAGCCCCCAACTT

#1:DDDDFFHHGDHIIJJJJIBDHDHEIJIIIDEEEFFFCCACEBE : @CBDBBACDDDCDDDDCCCCD@C ; B5<@CCDCDCB?8<?C@A?9>@@DDDDD>




Nohayat, ticltincu sirada PHRED score-verilir. Sokilden do mslum olur
ki, sekvensinqin PHRED score-su xiisusi kod goklinds verilir ki, bu kod yalniz
muvafiq bioinformatik program (mos., CLC) torafindon basa diisiliir vo onun
necoya barabor olmasi bu program vasitesilo oxunularagq, istifadociyo

aydinlasdirilir.

@HISEQ:126:CIMDOACKX:7:1101:2362:1868 1:N:0:CTTGTC
NTGCCGGCGGAGTCCTAAAAGTAACATCCGCCGATCCCTGOGTCGGCATCOGTTTATGGTTGAGACTAGGACGGTATCTGATCGTCTTCGAGCCCCCAACTT

PHRED score probability 1s for predicting base to be on error -
nukleotidlorin sashv oxunma ehtimalini prognozlasdirmaq uclindiir.

PHRED score maksimum 40 qiymotini ala bilor ki, bu da sla natico demokdir.
Belo ki, bu halda nukleotidlorin sohv oxunma ehtimali olduqca asagidir. If
score 1s 40, it means we have excellent result. On this case, probability is
being low. PHRED score-nun qiymoti 0-40 arasinda olur. Score=10, 10
nukleotiddon birinde (1/10), score=20, 100-do 1-do (1/100), score=30, 1000
nukleotdon birinds, score=40 oldugda, 10000 nukleotiddon birindo sohvin

movcud oldugunu gostorir.



Sokildo sekvenser torofindon fayl soklinds hor bir read ti¢ciin verilmis
informasiyanin CLC proqrami torafindon oxunulmus variant: (reads fayli) oks
olunmusdur. Miisahids olundugu kimi, hor bir readin ID tinvani (ad1), ardicilligi
vo keyfiyyoti histoqram formatinda gostorilmisdir.
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XAM MOLUMATLAR (ROW DATA) VO ONLARIN

IsLaNILMaSI
Beloliklo,

“Read”-DNT fragmentinin miuoyyon hissalorinin oxunulmus
DNT ardicilhiglaridir;

Illumina read-lorinin hor biri 100 nc 6lc¢tsiinds, Ion Torrent
read-lorinin oOl¢lisii 1so 400 nc olcistindodir vo FASTQ
formatinda alds olunur;

DNT fragmentlorinds hor bir pozisiyanin orta oxunma olc¢iisi
(average depth of coverage) 15 dofoys (15X) barabor olmugdur.
(Coverage - total number of reads on the map for 1 position)

Ciit sonluqlu read-lor arasi mosafo 100-700 nc o6lclisiinds
olmalidar.
FASTQ faylinin 6lctist 2-3-GB —dir (gigabayt-109).
fragment ========================================
PE reads R1--------- > Lemmmmmm R2
insert size e e



“Read”larin keyfiyyatinin yoxlanilmasi

]

Raw Data
[llumina Reads

) 4

Quality Check
NGS QC Toolkit




KEYFIYYOTIN YOXLANILMASI — SEQUENSINQ
NOTICOLORININ ICRA STRUKTURUNDA II MoOoRHOLODIR

Bu morhoslodo NGS QC Toolkit kompiiter programinin
1imkanlarindan (6donissizdir) istifado olunur; bu kompiiter programai
read-lorin keyfiyyotini yoxlamaga imkan verir.

PHRED score vasitosilo read-lorin keyfiyyoati haqqinda mithakimo
yurudulir.

Bu zaman agsagidaki kriterilordon istifads olunur:

PHRED score-nun minimim qiymsoati 20 olmalidir, yoni sshv nukleotid
pozisiyalarinin ehtimal olunan ehtimali 1/100-2 borabor olmalidir
(oxunulmus DNT fragmentlorinds yalniz hor 100 nukleotiddon biri sohv

ola bilor).

Read-lorin uzunlugunun 70%-nin PHRED score qiymoti 20 vo ondan
yiksok olmalidir.

Read-lorin uzunlugunun 80-95%-1 bu tomizlik keyfiyyatino (yoni
score>20) malik olmalidir.

Readlorin 80-95%-1 20-don yiiksok keyfiyyot gostoricisino malik
oldugda read-lor keyfiyyotli (yoni diizgliin oxunmus) hesab olunur.



READLORIN XaRIToLoNMaSI Vo YA
DUZLONDIRILMOSI (ALIGNEMENT OF READS)

]

Raw Data
Illumina Reads

) 4

Quality Check
NGS QC Toolkit

) 4

Mapping against
Peach genome
BWA
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Hor bir DNT fragmenti 15X, yoni 15 tokrar naticosindo oxunmalidir
(Sequensing coverage).

Lakin bu fragmentlor bagdan axira godor 15 dofs oxunmur. Bir
fraqgmentin ayri-ayri hissalori, ~100 nc olmaqla, R1 vo R2 ciit
sonluqlu readlar kimi oxunur, sonra bir-birlorins uygun R1 vo R2
readlor taninir, onlarin vo 100-700 nc 6l¢iistinds olan onlar
arasindaki mosafonin ardicillig: readlor diizlondirildikdon
(alighment) sonra, readlorin bir-birlorinin {izorini qapasi
(overlapping) hesabina doqiqlosdirilir.

Hor bir fragment ticlin 15X, yoni 15 dofs oxunmadan istifads olunsa
da, fragmentdo hor bir pozisiya on az1 6X (mapping coverage)
ssasinda taninmalidir. Hor bir pozisiyanin 6X vasitasilo
muoyyonlosdirilmasi homo-vo heteroziqotlugu muoyyonlosdirmak,
yaxud SNP-1i toyin etmok liclin miitloqdir.

Biitiin bu prosedurlar niimunos (reference) genom, onun nukleotid
ardicilligi ssasinda icra olunur.
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READ-LORIN XoRITOLONMSOSI (ALIGNEMENT)

Beloliklo,

Xoritalonmo (Alignement) niimunos (referens) genom
ssasinda aparilmigdir (de novo sequencing deyil,
resequencing adlanir). Cari todgigat isinds niimunos genom
kimi saftali genomundan istifads edilmisdir; niimuno genom
muxtolif axtaris bazalari, mas., NCBI (National Centre of
Biotechnology Information), GDR (Genome Database for Rosaceae),
TAIR (The Arabidopsis Information Resource), PGSB (Plant Genome

and Systems Biology-for Barley data) vasitasilo gotirilo bilor vo
FASTA fayli soklindos verilir.

Xoaritalonma (Alignement ) vo ya ardicil qruplasdirma BWA
kompiiter proqrami ssasinda aparilmisdir, pulsuzdur vo dos
sistemi kimi omrlorlo (command) isloyir, homc¢inin CLC
vasitasils icra oluna bilor.

Readlorin 50-60%-1 nimuns (reference) genoma uygun
qruplasdirilmalidir .



GENLSR UZORINDO FOKUSLANMA

]

Raw Data
[llumina Reads

) 4

Quality Check
NGS QC Toolkit

) 4

Mapping against
Peach genome
BWA

) 4

Extraction of
genespace reads

In-house Python script




GENLSR UZORINDO FOKUSLANMA

Genlor haqgqinda annotasiya informasiyasi GFF fayl
Olclistindoa saxlanilir vo miixtalif monboalordon, mos.,
GDR-dan (Genome Database for Rosaceae) alinir.

Annotasiya osasinda gen regionlarina uygun read-lorin
ekstraksiyasi (digorlorindon ayrilmasi) aparilir.

Read-lorin 20-28%-1 genlordaxili sahoalors uygun
olmalidir.



SNP-LoRIN PROQNOZLASDIRILMASI

]

Raw Data
[llumina Reads

) 4

Quality Check
NGS QC Toolkit

) 4

Mapping against
Peach genome
BWA

) 4

Extraction of
genespace reads

In-house Python script

SNP calling
against Peach
SAMtools - mpileup




SNP-LOoRIN PROQNOZLASDIRILMASI

SNP : Single-Nucleotide

Polymorphism — vahid nukleotid
polimorfizmloridir

Saftali genomunda read-lorin
dizlondirilmasi vo ya xoritolonmso
Uclin miihiim olan addimlar

SAMtools vasitasile
prognozlasdirma

Saftali vo orik genomlar:

arasinda gendaxili regionlarda
1.8-2 milyon SNP movcuddur.




Raw Data
[llumina Reads

) 4

Quality Check
NGS QC Toolkit

) 4

Mapping against
Peach genome
BWA

SNP-LORIN FILTRASIYASI

) 4

Filtering SNPs on
read depth and allelic

frequency
In-house Python script

Extraction of
genespace reads

In-house Python script

SNP calling
against Peach
SAMtools - mpileup




SNP-LORIN FILTRASIYASI

otrafli prognozlasdirma
Filtrasiya sagidaki kriterilor asasinda aparilir:

Minimum tokrarlarin miqdar:i (Minimum depth)
muoyyanlogdirilir; bu moagsadls 8X, 6X, 4X tokrarlarin naticalori
miuigayise olunur

Toyin edilmis SNP-nin tosdiqi ticlin alternativ allel variantina
malik read-lorin say1r imumi readlorin 35%-ni1 toskil etmolidir.

Yoni ogor hor hansi pozisiya 8 dofo oxunmusdursa (8X vo ya
coverage mappeng 8-o borabaordir, yoni 8 readlo oxunmusdur),
onda bu pozisiya tizro SNP-nin mévcudlugunu (yoni homo- vo
heteroziqotlugu, yaxud, nimuns genomla miigayisads noqtovi
mutasiyanin bas vermasini) ominlikls soylomok ii¢lin, onlardan an
az1 3-1 (yoni 8-in 35%-1) alternativ allelo malik variant olmalidir,
oks toqdirdo, toyin olunmus SNP seqvensingin sohvi kimi gabul
olunur.
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SNP-LorIN ToYINI

Raw Data
[llumina Reads

) 4

Quality Check Looking for SNPs
NGS QC Toolkit

among apricots
In-house Python script

) 4

Filtering SNPs on
read depth and allelic

frequency
In-house Python script

Mapping against
Peach genome
BWA

) 4

Extraction of
genespace reads

In-house Python script

SNP calling
against Peach
SAMtools - mpileup




SNP-LoRrRI NECO TOYIN ETMOLI?
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SNP-LorRI NECO TOYIN ETMOLI?

/N /N
A 12 \3 4[5 \6 7 B 1 2 3 4 9§ 6 7
Peach A| T |[C C| G |A T Peach A T C C G A T
Apricot1 A\ A JC C\|\ T JA T Apricot2 G T € C T T T

1 2 3
Apricot1 A A C
Apricot2 G T C

00 s
—— o
—_> o
— =~




SNP-LorI NECO TOYIN ETMOLI?
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9LDD OLUNMUS MOLUMATLARIN UMUMILoSDIRILMOSI

Coxlu sayda niimuns analiz edilmslidir (ilkin olaraq, miuixtalif
praymerlorla)

Onlar bir-birlari ils 2-2 miiqayiss olunmalidir;
Har bir lokus va har bir genotip ticiin SNP-lorin cadvali tartib

olunmalidir. Mss., 123 4 56 7...... 93-ci nimuns
1-ci pozisiya AAAA/TTAT
2-C isiya TTAT/AANA
3-cu pozisiya vJ s. CGC C CCCOC/G

Coverage mapping 8-dir, yoni har bir pozisiya an azi 8 read vasitasils
miusyyanlasdirilmisdir;

Sequensing naticesinds coxlu sayda mas., 2909906 lokus va ya
pozisiyada SNP oOyranila bilor, yoni populyasiya daxilinds gostorilon
miqdarda lokuslar tlizro miixtaliflik askar edils bilar va onlardan

az miqdari, mas., 220,779 lokusun SNP-lori tamamils dsqiqlasdirils,
yani hor birinin nukleotid novi biitiin genotiplards askar oluna, digar
2689127 lokusda isa har hans1 genotip va genotiploards miiayyon movqge
tam daqiqlasdirilmadiyindon, onlar analizdan konarlasdirila bilar.
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I9LDO9 OLUNMUS MOLUMATLARIN
IsTIFADOSI

GWAS - Genome Wide Association Studies -
Genom 1izrs genis assosiasiya olunmus
todqgigatlar

Sarkaya davamliliq va agaclarin cicoklomas
muddati ils ilisikli lokuslarin tayini

QTL analizi vasitasils alds olunmus moalumatlarla
muqayisasi



NGS noaticalaorinin CLC kompiiter
programai vasitasilo islonilmoasi
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t121111111112121212122%2111111112z2111111112z22z2121z1z1zl12l1l1222222212zz212111z=z21

LlZ14 1 1 2 2 2 2 2 2 ¢
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T
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Mapping table — Mapping cadvali

& D:\PROJET ABRIWG\PolymorphismePLINK\PLINK_INPUT_NewPipelines\Seuila2_avecheterozygotes_lastpipelinelsenotype 8X_vcf v2 74acc_sharka_complete SNPs_2all_2v2.map - Notepad++

Fichier Edition Recherche Affichage Encodage Langage Paramétrage Macro  Execution  TextFx  Compléments Documents  #

3@ 30 & My 2z BE SN EDENDNNEG &Y

& gerotype 84 wel 2 Fdace shaka complete SHPs 28l 22 ped | (=] genotype 8wl w2 7dacc_sharka_complete_ SNP:_2all 2v2 map l

1 secaffold 1 294 4707700 4
2  seaffold 1 423 49500009 B
3 scaffold 1 424 495030

4 seaffold 1 523 57524IM9

5 scaffold 1 532 575573

& seaffold 1 533 5735400

7 scaffold 1 646 7253600

5 seaffold 1 750 90055009

2 scaffold 1 751 9006703
10 seaffold 1 501 9075400
11 seaffold 1 895 9153500
12 secaffold 1 596 9155500
13 secaffold 1 897 9155500
14 seaffold 1 895 9160006
15 seaffold 1 900 9160500
16 secaffold 1 1099 10164300
17 seaffold 1 1105 10190303
15 seaffold 1 1111 10194400
19 seaffold 1 1118 10214508
20 seaffold 1 1135 10z2646iAd
21 scaffold 1 1136 102645003
22 scaffold 1 1449 142672003
23 scaffold 1 1450 14270703
24  scaffold 1 1666 147995003
25 scaffold 1 1672 148067003
26  scaffold 1 1754 1506500N3
27 scaffold 1 1873 15515500
28 seaffold 1 1875 155190003
28  scaffold 1 1880 155205003
30 scaffold 1 1554 155340083
31 scaffold 1 1904 15545003
32 seaffold 1 1905 155451009
33  scaffold 1 15906 15545603
34 scaffold 1 1907 15545203
35 scaffold 1 1908 15545303
36 scaffold 1 1905 155456009
37 scaffold 1 1910 15545603
3% scaffold 1 1912 15545303
39 scaffold 1 1913 15550003
40 seaffold 1 1915 155511009
41  scaffold 1 1913 155525009 v

Mormal bext file length : 5149220 lines : 188307 ln:l Col:l Sel:0 LN ANST NS




Diversity results from PLINK software — PLINK komputer
programinin tatbiqi ile genetik muxtslifliyin arasdiriimasi

a, H9-© ¥ 14-02-14-lastpipeline.xlsx - Microsoft Excel - o
. Accueil Insertion Mise en page Formules Données Révision Affichage '3@ - =
[ -_:' = ~ o= - - = 7 =) Définir un nom ~ f:ﬂ Repérer les antécédents @Aﬁicher les formules
F X 0 BE@A0 A @ @ - e o 5
- = . ) - - : £ Utiliser dans la formule E'Cj Repérer les dépendants ® Veérification des erreurs GA -
Insérer une Somme Utiliséefs] Financier Logique Texte Date et Recherche et Maths et Plus de Gestionnaire Fenétre Options [T
fonction | automatique ~ récemment~ - ~  heurev référence~ trigonometrie v fonctions * | de noms &Y Créer & partir de la sélection Jfa Supprimer les fléches ~ (£) Evaluation de formule Espion || de calcul ™ .
Bibliothéque de fonctions MNoms définis Audit de formules Caleul
016 - £l
A B C D |E|F G H 1 ] K L M N o} P Q R |S5|T u W X ¥ z
1 CHR SNP bp TEST Al A2 GEMO O(HET) E(HET) P MAF MCHROBS Fis -0.13632961 CHR SMP bp TEST Al A2 GEMO O(HET) E(HET) P MAF NCHRC
2 1 294 47077 ALL 2 1 1/0/73 0 0.02666 0.006803 0.01351 148 1 0.29744615 1 895 91585 ALL 1 2 0/74/0 1 0.5 8.83E-22 0.5
3 1 423 49500 ALL 1 2 0/1/73 0.01351 0.01342 1 0.006757 148 -0.00670641 0.20059444 1 896 91588 ALL 1 2 0/74/0 1 0.5 8.83E-22 0.5
4 1 424 49903 ALL 1 2 1/0/73 0 0.02666 0.006803 0.01351 148 1 1 2302 182885 ALL 1 2 0/74/0 1 0.5 8.83E-22 0.5
5 1 523 57824 AlL 1 2 0/7/67 0.09459 0.09012 1 0.0473 148 -0.04960052 1 2322 183272 ALL 1 2 0/74/0 1 0.5 8.83E-22 0.5
6 1 532 57887 ALL 1 2 0/21/53 0.2838 0.2435 0.3391 0.1419 148 -0.16550308 1 2324 183297 ALL 1 2 0/74/0 1 0.5 8.83E-22 0.5
7 1 533 57854 ALL 1 2 0/72/2 0.973 04996 7.86E-19 0.4865 148 -0.94755805 1 2328 183365 ALL 1 2 0/74/0 1 0.5 8.83E-22 0.5
8 1 646 72836 ALL 2 1 1/0/73 0 0.02666 0.006803 0.01351 148 1 1 2329 183366 ALL 1 2 0/74/0 1 0.5 8.83E-22 0.5
9 1 750 90055 ALL 2 1 0/1/73 0.01351 0.01342 1 0.006757 148 -0.00670641 1 5159 313953 ALL 1 2 0/74/0 1 0.5 8.83E-22 0.5
10 1 751 90067 ALL 2 1 0/1/73 0.01351 0.01342 1 0.006757 148 -0.00670641 1 5261 320315 ALL 1 2 0/74/0 1 0.5 8.83E-22 0.5
11 1 a01 90754 ALL 2 1 0/43/31 0.5811 0.4123 0.0001716 0.2905 148 -0.40941062 1 9295 442910 ALL 1 2 0/74/0 1 0.5 8.83E-22 0.5
12 1 895 91585 ALL 1 2 0/74/0 1 0.5 8.83E-22 0.5 148 -1 1 9304 442942 ALL 1 2 0/74/0 1 0.5 8.83E-22 0.5
13 1 896 91588 ALL 1 2 0/74/0 1 0.5 8.83E-22 0.5 148 -1 1 9423 444160 ALL 1 2 0/74/0 1 0.5 8.83E-22 0.5
14 1 897 91595 ALL 1 2 0/20/54 0.2703 0.2337 0.3411 0.1351 148 -0.15661104 1 10264 496981 ALL 1 2 0/74/0 1 0.5 8.83E-22 0.5
15 1 898 91600 ALL 2 1 0/73/1 0.9865 0.4999 3.59E-20 0.4932 148 -0.97339468 1 10266 497027 ALL 1 2 0/74/0 1 0.5 8.83E-22 0.5
16 1 900 91605 ALL 1 2 0/44/30 0.5946 0.4178 0.0001408 0.2973 148 -D.42316898I 1! 10267 497028 ALL 1 2 0/74/0 1 0.5 8.83E-22 0.5
17 1 1099 101643 ALL 1 2 0/17/57 0.2297 0.2033 0.5843 0.1149 148 -0.12985735 1 10268 497046 ALL 1 2 0/74/0 1 0.5 8.83E-22 0.5
18 1 1108 101903 ALL 2 1 0/1/73 0.01351 0.01342 1 0.006757 145 -0.00670641 1 10651 514158 ALL 1 2 0/74/0 1 0.5 8.83E-22 0.5
19 1 1111 101944 ALL 2 1 0/1/73 0.01351 0.01342 1 0.006757 148 -0.00670641 1 10855 525227 ALL 1 2 0/74/0 1 0.5 8.83E-22 0.5
20 1 1118 102145 ALL 2 1 0/1/73 0.01351 0.01342 1 0.006757 148 -0.00670641 1 10873 525340 ALL 1 2 0/74/0 1 0.5 8.83E-22 0.5
21 1 1135 102646 ALL 2 1 0/2/72 0.02703 0.02666 1 0.01351 148 -0.01387847 1 12508 595642 ALL 1 2 0/74/0 1 0.5 8.83E-22 0.5
22 1 1136 102648 ALL 1 2 0/1/73 0.01351 0.01342 1 0.006757 145 -0.00670641 1 12511 595708 ALL 1 2 0/74/0 1 0.5 8.83E-22 0.5
23 1 1449 142672 ALL 2 1 0/17/57 0.2297 0.2033 0.5843 0.1149 148 -0.12985735 1 12512 595709 ALL 1 2 0/74/0 1 0.5 8.83E-22 0.5
24 1 1450 142707 ALL 2 1 0/1/73 0.01351 0.01342 1 0.006757 148 -0.00670641 1 12917 647920 ALL 1 2 0/74/0 1 0.5 8.83E-22 0.5
25 1 1666 147995 ALL 2 1 0/1/73 0.01351 0.01342 1 0.006757 148 -0.00670641 1 12925 647981 ALL 1 2 0/74/0 1 0.5 8.83E-22 0.5
26 1 1672 148067 ALL 2 1 4/14/56 0.1892 0.2531 0.04467 0.1486 148 0.25246938 1 13152 649522 AlL 1 2 0/74/0 1 0.5 8.83E-22 0.5
27 1 1784 150689 ALL 1 2 0/1/73 0.01351 0.01342 1 0.006757 148 -0.00670641 1 13175 649677 ALL 1 2 0/74/0 1 0.5 8.83E-22 0.5
28 1 1878 155185 ALL 1 2 0/2/72 0.02703 0.02666 1 0.01351 148 -0.01387847 1 13178 649704 ALL 1 2 0/74/0 1 0.5 8.83E-22 0.5
29 1 1879 155180 ALL 2 1 0/60/14 0.8108 0.4821 4.99E-10 0.4054 148 -0.68180875 1 13386 651887 ALL 1 2 0/74/0 1 0.5 8.83E-22 0.5
30 1 1880 155205 ALL 2 1 0/56/18 0.7568 0.4704 2.92E-08 0.3784 148 -0.60884354 1 13422 652181 ALL 1 2 0/74/0 1 0.5 8.83E-22 0.5
31 1 1894 155349 ALL 1 2 0/52/22 0.7027 0.4558 1.02E-06 0.3514 148 -0.54168495 1 16280 758420 ALL 1 2 0/74/0 1 0.5 8.83E-22 0.5
32 1 1904 155450 ALL 1 2 0/55/19  0.7432 0.467 4.70E-08 0.3716 148 -0.59143469 1 16314 758770 ALL 1 2 0/74/0 1 0.5 8.83E-22 0.5
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Resequencing ve analiz olunmus ruseym plazmasi
materialinin genetik strukturu (Frappe software)

FEF F WE O F g 7




GWAS analysis (association between phenotypic and genotypic
variations) — GWAS analizi (fenotipik ve genotipik variasiyalar

arasinda assosiasiyalar)
@ B2 0601 A VDecroocq PAGXXI Fruit and Nuts session.ppt - Microsoft PowerPoint A K

| Accueil l Créati Animati Diap Révisi Affichage @
E # @ Disposition ‘ m = m e ;_ uu Orientation du texte ~ ‘ B EIE) - D‘] ‘ ) A2 Remplissage de forme ~ 33 Rechercher
w'..‘ -—/ i | o _.-_
Ee ) Rétabli : = [ =] Aligner e texte - ‘ A e e N 6 g & L7 Contour de forme - 2 Remplacer ~ ‘
Coller Nouve le AV === = '- _ Organiser Styles
- diapositive ~ x] Supprimer ' ‘ Gl rSermhelid) o || A~ | [_ AT ]- 27 Convertir en graphique SmartArt - \ 2N > &= o rapi{ies ~ i Effets surla forme ~ lg Sélectionner ~
Presse-papiers | Diapositives \ Police 'Af Paragraph 15 Dessin 15 Modification

_x_l [ e S R (e - R R R - R R R R - N R L - R R R - R R R R I S R -2

resistance to sharkain apricots (1)

Manhattan plot for Fisher's Exact test (allelic association)

-log10{Observed value)

Chromosome

R R R T R SR TR A R E Y N - R IR R T R R R T

Cliquez pour ajouter des commentaires

inn-R



R software — R komputer programi

Ana Arabidop PP ORDBO 0 Ao ro\QUA . P 0 0 P rogP |
|__] File Project Edit Format  Marks Insert  Search  Options Tools R View Window ‘Web Help - & X
] ] : ] Al ] ] F F =
A Lﬂ T Eﬂ & éi : S e : C& [ % [] 9B Eﬁ :ﬂ Eﬂ P B e | E e li =
7 | | {[Reomplex [+] 7] v % 2 pad
— = & =m F < = ]
SE |z 2« r|A|® e 0K ST PO RE S F
Toals o x ## On transpose la matrice + écriture sur disgue pour la conserver ~
-l Marl 4% Genoi<-t (GenoZ)
- ATE write.table (Genod, "GenoPourPLINK. cxt", rov. names=FAL3E, col. names=FAL3E, sep="" t", quote=F1L3E)
@EI ## Analyse avec DPLINK
S zystem|paste ("plink —--ped Geno.ped --no-fid --no-parents --no-sSeX —-no-pheno —-mwap Geno.wap —-mapd —-pheno Pheno,txt —--linear —-mpheno 1 —-out resEL1™))
A"[ zystem|paste ("plink —--ped Geno.ped --no-fid --no-parents —--no-sSeX —-no-pheno —-mwap Geno.wap —-mapd —-pheno Pheno,.txt —-linear —-mpheno Z —-out resELZ™))
e 05 () » gystem(paste ("plink —-ped Geno.ped —-no-fid --no-parents —-no-3eX —-ho-pheno —-mwap Geno.map —-wapd —-pheno Pheno.txt —-linear —-wpheno 3 —-out resBL3I™))
P systempaste ("plink —-ped Geno.ped —--no-fid --no-parents —--no-sSex —-no-pheno —-waph Geno.wap —-wahd —-pheno Pheno.txt —-linear —-mwpheno 4 —-out resEBEL4™) )
x_x systempaste ("plink —--ped Geno.ped --no-fid --no-parents —-no-sSex —-ho-pheho —-wap Geno.wap —-wapd —-pheno Pheno,txt —-linear —-tpheno 5 —-out resMoylz2 ™))
EiAUTDEXEE system(paste ("plink —--ped Geno.ped --no-fid --no-parents —-no-Sex —-ho-pheho —-wap Geno.wap —-wapd —-pheno Pheno,txt —-linear —-tpheno 6 ——-out resMoy3d™))
= dell.sdr
=1 |0.5v5 system(paste ("plink —-ped Geno.ped —--no-fid --no-parents —-no ¥ —-no-pheno —-map map 13 ——hardy —-out reshwe")|
@ M5005.5vE
} Settings. ini 4
[ Skype.ink
b’
< | >
Lin 57/61: Col 1 Mormal mode | smblormal Size: Z.65 KB Tinn-R hotkeys active
onsole (32:b B
File Edit Misc Packages Windows Help

NOTE:Hmisc no longer redefines [.factor to drop unused levels when
To get the old behavior of Hwisc type dropUnusedlevels().

subgetting.

Attaching package:

*Hmisc’

The following ohject is masked from ‘package:survival’:

untangle.specials

The following chject is masked from ‘package:base’:

format.pval,

Loading required package:

> |

round.POSIEC, trunc,PO3IZC, units

RZHTHL
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=







