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[eHOMMKA
rEH6M — COBOKyI'IHOCTb Hac1e4CTBeHHOIro N\aTepmana, 3dK/TKYEeHHOTIO

B KNE€TKEe OpraHM3ma.
[eHOMMKA — n3yyeHue cTpoeHus, paboTbl, PYHKLUIN reHOB U TEHOMOB.

[EHOMMKaA TECHO cBA3aHa C BUOUHPOPMATUKOMN U TEXHONOTUAMM
CEKBEHUPOBAHMUA.

Functional genomics is a field of molecular biology that attempts to make
use of the vast wealth of data given by genomic and transcriptomic projects
(such as genome sequencing projects and RNA sequencing) to

describe gene (and protein) functions and interactions.

Comparative genomics is a field of biological research in which
the genomic features of different organisms are compared.

Population genomics is the large-scale comparison of DNA sequences of
populations.

Metagenomics is the study of genetic material recovered directly
from environmental samples

Pharmacogenomics is the study of how genes affect a person’s response to
drugs.

Structural genomics seeks to describe the 3-dimensional structure of every
protein encoded by a given genome.
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[ TMKOMMUKA

Omics aims at the collective characterization and quantification of pools of
biological molecules that translate into the structure, function, and dynamics
of an organism or organisms.
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CekBeHupoBaHue AHK/PHK

alanine tRNA reHom baktepuodara X174 (5386bp)
! I
1964 1967 1975 1977 1977 1983
I I I
«plus and Metog Cavrepa PCR
minus ans
method» for CEeKBEHNPOBaHUA
DNA OHK
sequencing

Robert A.A. baeB
Holley (1904 - 1994)

Frederick
Sanger

Kary Mullis

baeB A.A., BeHkctepH T.B., Mupsabekos A.Ll., KpytununHa
AWN., JIn 1., Akcenbpog B.Ll. 1967. INepBunyHaa cTpykTypa
BannHoBoU TpaHcnopTHoM PHK1 nekapcknx opoxkeun.
MonekynspHas ouonorus, 1(5), 754



[Tporpecc B CeKkBeHNpPoOBaHUN Celera

BERMUDA PRINCIPLES Genomics

,ﬁ enters

genome race

NCBI w
1 ' 1
1986 1988 1990 1995 1996 1998
A Applied I !
£\ Blosystems Hauano npoekTa [EHOM
reHom yenoseka. Haemophilus
[MnaH: 15 ner, $3 Influenzae
MIPA
A Tarxe: 1,8630,137bp
M. capricolum
E. coli
C. elegans

S. cerevisiae

ter

ABI PRISM 3700
96 obpasuoB*16 pa3 3a AeHb

Applied biosystems 370A
DNA sequencer | |
Dye-terminator method Francis Collins i



[1pOeKT reHom YenoBeKa: metoabl U noaxoabl

'BAC-by-BAC' approach
Hierarchical shotgun Whole-genome shotgun
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https://www.nature.com/scitable/topicpage/dna-sequencing-technologies-kevy-to-the-human-828
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BAC DNAs are digested with Hindlll and visualized on a SYBR-green-stained 1% agarose gel.

Every fifth lane contains a mixture of marker DNAs; the sizes of selected marker fragments

are indicated. 0, origin of fragment migration. F I S H

https://www.nature.com/articles/35057157
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[1pOEeKT reHOM Yesni0BeKa: MeToAabl U NoAaxoAabl




[1pOEeKT reHOM 4Yen0BEeKa: MeToabl U NoAX0Abl

Sequence-Tagged Sites (STS)
https://www.ncbi.nlm.nih.gov/dbSTS/
STS is a relatively short, easily PCR-amplified sequence (200 to 500 bp) which

can be specifically amplified by PCR and detected in the presence of all other
genomic sequences and whose location in the genome is mapped.
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FIGURE 1 General strategy for constructing STS.«content maps. (41 A phvsical map corresponding 1o a region of a2 human chromosome “.

Olson M et al. A common language for physical mapping of the human genome. Science. 1989 Sep
29;245(4925):1434-5
https://genome.cshlp.org/content/1/2/77 .full.pdf
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[eHeTUYeCKue mapkKepbl

https://www.ncbi.nlm.nih.gov/probe

 When STS loci contain genetic polymorphisms, they become valuable
genetic markers, i.e. loci which can be used to distinguish individuals.
* A genetic marker is a gene or DNA sequence with a known location
on a chromosome that can be used to identify individuals or species.

Some commonly used types of genetic markers are:

¢ RFLP (or Restriction fragment length polymorphism)
e SSLP (or Simple sequence length polymorphism)

« AFLP (or Amplified fragment length polymorphism) The number of SSRs 18 high]y varmable AMONg mdmniduals
e« RAPD (or Random amplification of polymorphic DNA) DN

« VNTR (or Variable number tandem repeat) e ———— G g R

« SSR Microsatellite polymorphism, (or Simple sequence repeat) —.::::::: 5

« SNP (or Single nucleotide polymorphism) —_;:"{:;

« STR (or Short tandem repeat) unique flanking regions

o SFP (or Single feature polymorphism)
e DArT (or Diversity Arrays Technology)
o RAD markers (or Restriction site associated DNA markers)
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[eHeTUYecKkme mapkepbl
OHK-naktnnockonusa (DNA profiling)

Twenty CODIS Core Loci Probe [ Probe ¢) CSF1PO

Croate alert LUimits  Advanced

In early 2015, the FBI announced that the validation project for additional CODI: —
had been completed and that an additional seven loci would be added to the C(
effective January 1, 2017.2 The additional seven loci—D1S1656, D2S441, D28 012387263

D10S1248, D12S391, D19S433 and D22S1045—along with the original 1310Ci. g1g probe GDB:212649 for colony stimulating factor 1 receptor (CSF1R) and 3 more genes
comprise the new CODIS Core Loci. Below is a listing of the 20 CODIS Core Lc

Synopsis
CSF1PO
D3S51358
D5S818
D7S820
D8S1179
D13S317
D16S539
D18S51
D21S11 Homo aaoiane
FGA : CSF1R; CSF1R; CSF IR CSFIR
THO1
TPOX Sequences
vWA

Fid Name Valuos
GDB:212645
CSF1PO
8T8

ptings: « Ful Report Send o «

D1S1656 (effective January 1, 2017)
D2S441 (effective January 1, 2017)
D251338 (effective January 1, 2017) >Probe|12387263|PRIMERF Forward PCR primer (outermost) (24b)
D10S1248 (effegtive January 1, 2017) AACC'rGAGTC-rGCCAAGGAC-rAGC

D12S391 (effective January 1, 2017)
D19S433 (effective January 1, 2017) L
i Jaﬁua,y oo >Probe|12387263|PRIMERR Reverse PCR primer (outermost) (24b)

TTCCACACACCACTGGCCATCTTC

B Poccun 3 nekabps 2008 roga N'ocayma npuHana ®eaeparnbHbiv 3akoH «O rocygapCTBEHHOW reHOMHOM
pernctpaumn B Poccunnckon ®epepaunmn»[19]. o atomy 3akoHy co3gaHa dpegepanbHasa basa gaHHbix QHK,
coaepallas tHopmMaunio 00 OCYKOEHHbIX 3a TAXKKNE N 0COBO TSXKKME NPECTYNNeEHNs, 3a NPecTynneHns
NPOTUB MOSTIOBOW HEMPUKOCHOBEHHOCTU, a TaKKe O HEOMO3HAHHbIX Tpynax n o bMonorMvyecknx criegax,
N3BATbIX C MECT coBepLUeHud npecTtynneHnn. Onepatopom Basbl AaHHbIX sBnseTcs MBL, Poccun. 12



[TpOeKT reHOM YyenoBeKa

-
;'. ;»)-' "‘l A

N A IS v ’n‘-.O.. .
‘)‘- ' M:f(\'d & v
. [ »

https://www.genome.gov/11006943/human-genome-project-completion-frequently-asked-questions/
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NGS starts

nature Vol 452 17 Aped 2008 dol10.1038/nmure0688 4

LETTERS

The complete genome of an individual by massively
parallel DNA sequencing

David A. Wheeler'*, Maithreyan Srinivasan™*, Michael Egholm*, Yufeng Shen'*, Lei Chen', Amy McGuire’,
Wen He’, Yi-Ju Chen’, Vinod Makhijani’, G. Thomas Roth’, Xavier Gomes®, Karrie Tartaro’t, Faheem Niazi',

Y el =Y Cynthia L. Turcotte”, Gerard P, Irzyk”, James R, Lupski*™*, Craig Chinault’, Xing-zhi Song’, Yue Liu', Ye Yuan',
er Uenoilrne Lynne Nazareth', Xiang Qin', Donna M. Muzny', Marcel Margulies”, George M. Weinstock' *, Richard A. Gibbs'*
& Jonathan M. Rothberg™ ¢

The amoclation of genetic variation with discase and drag res saiwect s DNA, mclhuding sngle mucheatade ¢ 1
pomse, and improvements in nucleic ackd technologies, have given  small insertions and deletions (indels). and copy number vanation
grest optimism for the impact of ‘genomic medicine’. However, CNV)

James Watson's genome sequenced at
high speed

m National Human Genome \ -
Research Institute % o%% w 454 Life

genome (_):"'.‘:.v'.;ut'N.‘u‘»:_;v'.)::'.:;

\ Sciences
o e el s e e g e i o s s o i o 4 months

$1.5 min

$1K
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I ) The Nudeotide database will include EST and GSS sequences in earty 2019. Read more.

GenBank «

A Due to the size of this record, annctated features are not shown by default. Use "Customize view” section 1o change the dsplay

Homo sapiens chromosome 1, GRCh38.p12 Primary Assembly

NCBI Reference Sequence: NC_000001.11
FASTA Graphics

Goto &

Sendto: ~

LOCUs NC_000001 248556422 by DXA lincar CON 26-MAR-2010

DEFINITION Homo sapiens chromosome 1, GRCh3IS.pl2 Primary Assembly.

ACCESSION NC_000001

VERSION NC_000001.11

DBLINK PloProject: PRINAIGH
Assesbly: OCP_000001405.38

KEYWORDS RefSeq.

SOURCE Homo sapiens (human)

ORGANISM Homo sapiens
Bukaryota; Metazcoa; Chordata; Craniata; Vertebrata; Euvteleocstoal;
Massmalia; Butheria; Buarchontoglires; Primates; Haplorrshini;
FEATURES Location/Qualifiers
source 1..248956422

CONTIC

/7

/organism="Homo sapiens”

/mol_type=“genomic DNA"

/db_xref="taxon:9606"

/chromosome="1"
join(gap(10000),NT_077402.3:1..197666,9ap(50000),

LleHTpOoMepHas
obnacTtb

NT_187170.1:1..40302,g9ap(50000),NT_077912.2:1..188020,9ap(50000),

NT _032977.10:1..121390471,9ap(50000),NT_187171.1:1..198076,
gap(100),NT_187172.1:1..278512,9ap(100) ,NT_187173.1:1..228218
gap(100),NT_187174.1:1..63597,gap(100),NT_187175.1:
gap(100),NT_187176.1:1..251763,9ap(18000000)
NT_004487.20:1..80374348,49ap(50000),NT_167186.2:1..25337487,
gap(10000))

Homo sapiens chromosome 1, GRCh38.p12 Primary As

NCBI Reference Sequence: NC_000001.11
GenBank Graphics

>NC_000001.11 Homo sapiens chromosome 1, GRCh38.pl2 Primary Assembly
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[MoHAaTHMe COOPKU reHoOMa U BepCcum
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[MoHAaTHMe COOPKU reHoOMa U BepCcum

Alternate Haplotypes and Fix Patches in Human Assemblies
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[MoHAaTHMe COOPKU reHOMA
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Figure 2.

The NCBI genome assembly model. The diagram depicts the assembly organization for a cukaryote with two

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4702866/
https://www.ncbi.nlm.nih.gov/assembly/help/
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[Ae NOCMOTPETb U CKa4yaTb COOPKY reHoma?

https://www.ncbi.nim.nih.gov/assembly/

Fult Repont « Send 1 «
Access the data ~

GRCh38.p12 e

Ses Qurann el Vieow e Acvctaton Nepor
L This assemnbly has teen cpdated. Soe Current varsion Momre Sapara :
Descrigtion: GCencme Refersrce Comnsotum Muran Dol 38 petch refesse 12 (GRONE p12) Dowsiced o RefSeq assembly
Organiem name: om0 e (human | Thare e 223 assarvrtiins for Downiond e GonBlark assemdily
BloProject:  PRUNAMI2S? P apenian BLASYT sesrch e assoriy
Subevimer. Gonome Aefererce Consomum St Mo aatd
Dete: 201111221 HOERAS T WS Gaquanes mpon
Assembly type: Sapiod-wh-at oo Dowsiond e siafalica mport
Release type:  pakch Dowsiond e tegons repon

Assambly Weel:  Creommosome
Genome represeniation. 0
GenBank sssembly sccesalon: GCA 000001408 2T (replaced)

Number of regions with alternate loci or patches 317
Total sequence length 3,099,706,404
Total ungapped length 2,948,583,725
Gaps between scaffolds 349
Number of scaffolds 472
Scaffold N50 67,794,873
Scaffold L50 16
Number of contigs 998
Contig NS0 57,879,411
Contig L50 18

Total number of chromosomes and plasmids

Number of component sequences (WGS or clone)

24
35,613
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[Ae NOCMOTPETb U CKa4yaTb COOPKY reHoma?

https://www.ncbi.nim.nih.gov/assembly/

Asserrly Dafevion Asserridy Slatetcy

Giobal assembly definition

Chol on the Ladie rOw ) S0e sequends detalls in
the table to the right

AT REF_LOCI 1
ALT_REF LOCI 2
AT REF_LOCI )
AT REF LOCI 4
ALY _REF LOCI S
ALY _REF_LOCI &
AT _REF_LOCI_?

AT DCC 1AV

Assermbly Usit: Primary Assemily (GCF_000001306.18)

Molecue narme Genllank sequence

Crvomosome * CAMO000E3 2
Chvomosome 2 CAMO00084 2
Crvomosome 3 CAOO000S 2
Crvomosome 4 CMOCONSE 2

RefSeq meguence

NC_000001. 51
NC_000002 12
NC_000000. 12
NC_000004 12
NE_000003.19
HC_000004.12
NC 000007 14
N 00000811
NC_000009 12
NC_000010.11
ML 00001110

‘OQOOO-‘-“N.gi

Downioad the S0l sequence repon

22


https://www.ncbi.nlm.nih.gov/assembly/help/

Chromasome 1

Chromosome 2

[Ae NOCMOTpPETb U CKa4YaTb COOPKY reHoma?

https://www.ncbi.nim.nih.gov/assembly/

Sequence Rokw

Assembled molecule

Assembled molecule
Uniccallzed scaMolds

Assembled molecule
Uniocallzed scafMoids

Total
Leng®

3,000,706 404

249 696 942
248956 422
742,520

242,508 799
242,163 529
315270

Scaffold
Coumt

472

21
12

N “w O

Ungapped
Length

2.948 583,725

231 223 B4
230481121
742520

240 883 51
240 548 241
5270

Sca®old
NSO

67,794,873

121390471
121,390,471
127,682

147 687 514
147 687 54
161,41

o2 % off §§§

Unspanned
Gaps

340

13
13
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[ae NOCMOTPETb N CKAYdTb C6OK reHoma?

AGP-tannbl onuckiBatoT COOPKY

¥ AGP dumped Trom Genomic-Collection: Assembly GRCM3E.pl2 Primary Assesbly

# (Assenably accession = GCF _000081395.15, asm_id = 265453)

# Chromosomes-Trom-Scaffolds (placed)

#Fagp~version 2.9

# Format: object object _beg object_end part_number cosponent_type component_id cosponent_beg component_end orientation

#F Goaps: object object _beg object _end part_number N gap_length gQap_type Linkage evidence
NC_d00e91.11 | 1002e 1 N 1009 telosere no nao

NC_000991.11 10001 7666 2 F NT_ 977402.3 ) 197666 +»
NC_000991.11 207667 257666 3 N S000@ contig no na

NC_00091.11 257667 297968 4 F  NT_187178.1 1 40392
NC_B8eee1.11 297969 347968 5 N 5S000@ contig no m

NC_000ae1.11 347969 535988 6 F NT_@7M912.2 1 188920 -«
NC_000e91.11 535989 585968 7 N 50000 contig no ma

NC_000091.11 85989 121976459 8 F  NT_032977.10 | 121399471
NC_00891.11 121976460 122926459 9 N 58000 contig m ™
NC_00ee91.11 122026400 122224535 10 7 NT_187171.1 1 198876 +
NC_000091.11 122224536 122224635 11 N 13 contig n0 ™
NC_00eeel1.11 122224636 122503147 12 F  NT_187172.1 1 278512 +
NC_000001.11 122503148 122503247 13 N 1 contig mno ™
NC_Ooeeel. 1] 122503248 124785432 14 F NT_187173.1 1 2282185 +
NC_000091.11 124785433 124785532 15 N 190 contig no ma
NC_000eel.1] 124785533 124849129 16 F NT_187174.1 1 63597 *
NC_000e91.11 124849130 124849229 17 N 1MW contig no ma
NC_Beeeel. 1) 124849230 124932724 18 F NT_187175.1 1 83495 *
NC_o0ee91.11 124932725 124932824 19 N 1M contig no ma
NC_0000901.11 124932825 125184587 20 F NT_187176.1 1 251763 +
NC_S0ee9l.11 125184588 143184587 21 N 1800w heterochromatin no
NC_000091.11 143184588 223558935 22 F  NT_004437. 29 1 89374348
NC_000291.11 223558936 223688935 23 N 50000 contig m ™
NC_000001.11 223688936 248946422 24 F  NT_167186.2 1 253374487
NC_S00e9l.1] 248946423 248956422 325 N 1000 telomere N N




bbin v reHom cekBeHunposaH Ha 100%7

* Tonbko ayxpomaTtmyeckasa 4acTb
» [Ipobnembl ¢ NOBTOpaMM

* [lpobnembl CO CTPYKTYPHLIM NONMMOPPU3IMOM

Published: 21 October 2004

Finishing the euchromatic sequence of the
human genome

International Human Genome Sequencing Consortium

Nature 431,931-945 (2004) Download Citation £

this finishing process. The current genome sequence (Build 35) contains
2.85 billion nucleotides interrupted by only 341 gaps. It covers ~99% of
the euchromatic genome and is accurate to an error rate of ~1 event
per 100,000 bases. Many of the remaining euchromatic gaps are

associated with segmental duplications and will require focused work

Total sequence length

Total ungapped length

unplaced Assembled molecule

3,234.83 Mb
(Mega-basepairs)
per haploid
genome

GRCh38.p12
3,099,706,404
2,948,583,725

4,457,764

https://www.ncbi.nlm.nih.gov/grc/help/faq/ https://doi.org/10.1371/journal.pcbi.1003628
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AHHOTaAUMNA TreHOMOB

« CTpyKTypHas aHHOTaUuA — pa3bmnBka reHoMa Ha reHol.

*  QyHKUMOHaNbHasA aHHOTaUMA — PYHKLUMN reHOB, SKCMpeccus, perynauus.
* BO0O3MOXHbl YNCTO BbIYNCIIUTESIbHbIE AaNrOPUTMbI NOUCKA FrEHOB.

* [lonck oTKpbITLIX pamMok cunTbiBaHuda (ORF), nonck romonoros

« BaxHyto ponb urpanu/vrpatot Expressed Sequence Tags (EST) u
naHHble RNAseq

* [loHaTtne complementary DNA, cDNA, kHK.

Exon 1 Exon 2 Exon 3 Exon 4

Genomic 111
DNA 17

2 8 6
cDNA PTT i 3
dbEST
1 240 558 ..GCCGATTA &
Expressed 2 5 , 5
Sequence Tags w—— S AGARTRAR 696 816
database

https://www.ncbi.nlm.nih.gov/dbEST/
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AHHOTAUMNA TeHOMOB

 RNAseq gaHHble NnoMOratoT B
aHHOTauMn reHoMoB
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AHHOTAUMA reHOMOB
 ®opmart GFF, GFF3

s¥gff-version 3

#lgff-spec~version 1.21

#lprocessor NCBI annoteriter

#lgonome-build GRCh3IS,.p12

slgenomo-build-accession NCBI_Assesbly:0CF_000001405.38
#lonnotation-source NCBI Momo sapiens Annotetion Release 199
s¥sequence-region NC_000901.11 1 248956422

#¥species https://www.ncbi.nle.nih.gov/Taxonony/Browser/wwatax.cgi?id=%406

NC_eedee1.11 RefSeq region 1 248956422 . + > ID=NC _000091.11:1..248056422;0bx
NC_eeeeel.11 BestRefSeq pseudogene 11874 14409 . . . I0=gene~DOX11L1;:Dbxref«G
NC_000001.11 BestRefSeq transcript 11874 14409 . . ID=rna~NR_046018.2;Paren
NC_000001.11 BestRefSeq exon 11874 12227 > . . Ioooxon-nn 046018.2~1;:Parent=1na
NC_000001.112 BostRefSeq oxon 12613 12721 - . . ID=oxon<NR_046018.2-2;Parent=rna
NC_000001.11 DestRefSeq oxon 13221 14409 o + . ID=ex0n-NR_046018.2-3;Parent=1na
NC_000001.11 BostRefSeq pseudogene 14262 29379 N - , 10=gene-WASHTP ; Dbxref=Ge
rue

NC_00eeee1.11 BestRefSeq tronscript 14362 29379 N - » 1D=rna~-NR_0824540.1;:Paren
1

NC_6oeeel.11 BestRefSeq exon 29321 29379 > - . ID=exon~NR_024548.1~1;Parent=rna
NC_000001.11 BestRefSeq exon 24738 24891 ¢ - ° ID=ex0on=NR_024540.1-2;Parent=1na
NC_000001.112 BestRefSeq oxon 18268 18366 . - b ID=ox0n=NR_@24540.1-3;Paront=rna
NC_0009001.11 BestRefSeq exon 17915 18061 . - . ID=exon-NR_024540.1-4;Parent=rna
NC_000001.11 BestRefSeq exon 17606 17742 . - . ID=exon-NR_024540.1-5;Parent=rna
NC_000001.11 BestRefSeq exon 17233 17348 . - - ID=exon-NR_024540.1-6;Parent=rna
NC_0efee1.11 BestRefSeq exon 168588 17058 . - . ID=exon-NR_024540.1-7;Parent=rna
NC_feeeel.11 BestRefSeq exon 166087 16765 . - . IDsexon-NR_024540.1-B;Parent=rna
NC_60feel1.11 BestRefSeq exon 15796 15947 ° - ’ IDsoxon~NR_024540.1-9;Parent~rna
NC_000901.11 BestRefSeq oxon 14970 15038 e - . ID=ex0on=NR_024540.1-10;Parent=rn
NC_0009001.112 BestRefSeq oxon 14362 14829 . - ° ID=exon<NR_024540.1<11;Parent=rn
NC_000001.11 BostRefSeq gene 17369 17436 L - - Xo-gooo-n106059-1'OOxrof-OQnolo
NC_000001.11 BestRefSeq primary_transcript 17369 17436 - . ID=rna-NR_1046918
ipt_id=NR_1046918.1

NC_00ee01.11 BestRefSeq exon 17349 17436 . . ID=exon-NR_106918.1-1;Parent=rna
NC_oeeeel.11 BestRefSeq miRNA 17369 173912 . . ID=rna~-MIR&BS9-1;Parentsrna-NR_1
WS anasantT 1 DameMNadlCan Awan 124N 17" TReaauns MTRLAOEN T TsNavanscawrnns M
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AHHOTaAUMA reHOMOB, aBTOMaTUYeCKMe namnaamHbl

NCBI Eukaryotic Genome Annotation Pipeline
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AHHOTaAUMNA TreHOMOB
OCHOBHbIe pecypcbl/NpoeKTbl N0 aHHOTaUUW

//havana

and vertebrate

\ \
GENCODE
NUNININ NG

RefSeq \’ Consensus
Coding Sequence

(CCDS) Project
- ucsc
L SANTH CRU7 Senomics pmmmy

Institute annotation

scp daccharomyces
GENOME DATABASE

v/,/_-_ AT 2 SCAGH

HUGO Gene Nomenclature Committee

Base

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4339237/ - 30
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[eHOMbI APYIMX OPraHN3mMoB

Ambystoma mexicanum (axolotl)
Ambystoma mexicanum strain:DD 151 Genome sequencing and assembly

Lineage: Eukaryotal4034]; Metazoa[1378); Chordatal721]; Craniata[708); Vertebrata[708); Eute
Ambystomatidae(1); Ambystomal1]; Ambystoma mexicanum|1)

« Summary
-~ » ;
Submitter: Max Planck Sodiety/University of Kentucky
Assembly level: Chromosome
Assembly: GCA_D02915635.2 ASM291563v2 scaffolds: 58,070 contigs: 891,205 NSO: 216,366 L50: 35,791
BioProjects: PRJINA3TEST0
Whole Genome Shotgun (WGS): INSDC. PGSHO0000000 .1
Statistics: fotal length (Mb): 32366 .4
« Replicon Info
Loc Type Name RefSeq INSDC Size (Mb) GC%
Crv w CMO10927 1 1ATT 08 %7
Crv 1) . CMO10028 1 147073 s
O » CA10029.1 14028 a8
O 20 CAMOT0830 1 150 e “s
Crv w CM10821 1 1 x “w7
Cv 30 CWMO10832.1 1268474 AT
Chr ap . CMO10033 1 1,960 64 a8
O 7 CAMO108080 1 250010 @)
O &0 CMO10534 1 2SS Ul 4
Crwr s CAMO10940.1 1. 71168 45
O » - CAT00351 129 . &
Crr ’ . CMO0041 1 148629 “ao
Crv 5 CM109046 1 1398 “ 5
Cww 10 ‘ CAMN00e2 1 1484017 “s
Crr w - CM1003T.Y AR A, “8a
Crw " CMO108420 1 14070 “as
Cre ] CAMO10908 1 1,500 49 &
Cr 12 ‘ CMO10044 1 1.21.25 “s
Crr 13 - CAMCI045 Y TYe 08 &re
Cr 14 CAMO10940 1 658 )% 470 32



CpaBHUTeNnbHaAaA/3B0NHOUMOHHAA reHOMMKA
OpTtonoru, napanorn, COGs, cMHTEeHud

Gene duplication : Speciation : ) Human histone H1.1

Human histone H1.2
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Sojoyuo
Jojeuy
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”50 Chimpanzee histone H1.1
o”e& Chimpanzee histone H1.2
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CpaBHUTEN bHaFI/aBOfI HOUMNOHHJA TEEHOMWMKA

COGs=Clusters of Orthologous Groups
COGs

Phylogenetic classification of proteins encoded in complete genomes

KatG A Genomic Perspective on
Protein Families

Roman L. Tatusov, Eugene V. Koonin,* David J. Lipman

Science 24 Oct 1997:

Vol. 278, Issue 5338, pp. 631-637

DOI: 10.1126/science.278.5338.631
YKRO66¢ 111987

Fig. 1. Examples of COGs. Solid lines show sym-
metrical BeTs. Broken lines show asymmetrical
BeTs, with color corresponding to the species for
which the BeT is observed. Genes from the same
species are adjacent; otherwise the gene names
are positioned arbitrarily. A unique COG ID is indi-
cated in the upper left corner. (A) Congruent BeTs
form a triangle, the minimal COG. Origin of the
proteins: KatG, E. coli; si1987, Synechocystis
sp.; and YKRO66¢c, S. cerevisiae. Note that all the
BeTs are symmetrical. (B) A simple COG with two




CpaBHUTeNnbHaAaA/3B0NHOUMOHHAA reHOMMKA
CUHTEeHunA

synteny -- the conservation of blocks of order within two
sets of chromosomes that are being compared with each
other.

l
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Synteny between human and mouse chromosomes. Colors
indicate homologous regions. For instance, sequences
homologous to mouse chromosome 1 are primarily on human
chromosomes 1 and 2, but also 6,8, and 18. The X
chromosome is almost completely syntenic in both species



[TpoeKTbl NOCTTeHOMHOM 3pPbl

Bapuwauua JHK B
nonynsauuu

genomes __ -

2008-2012

dpSNP
OMIM

Clinvar i

CBA3b reHoTUNA,
cheHOTUNA U
3aboneBaHu

dbGAP
GWAS
[lepcoHnduLnpoBaHHas
MeaunLnHa

THE PRECISION MEDICINE INITIATIVE

=2 The
== 100,000

1
’ Genomes
{1, Project

CeKkBeHUpoOBaHue
XUBbIX
OpraHM3mMoB

»
E8) ford
(J[NOM[ 10K.

UTto 3Hauunt [1HK
N KaK OHa
paboTtaeT?

ENCODE \ ==
{ eplgenom'L(.}ms'
2003-

ComaTtunyeckue
MyTaLun
i International

TCGAL) &8 L.

; W Consortium
o=

MeTareHomMuka

36



[TpoeKTbl NOCTTeHOMHOM 3pPbl

Bapuwauua JHK B
nonynsauuu

O Phase 1 population from the 1000 Genomes Project
O Final release population from the 1000 Genomes Project

A population that was collected in daspora



dbSNP

Bapuauus JHK B https://www.ncbi.nlm.nih.gov/snp
nonynauun

" dbSNP

dbSNP contains human single nucleotide variations, microsatellites, and small-scale insertions and deletions along with
publication, population frequency, molecular consequence, and genomic and RefSeq mapping information for both
common variations and clinical mutations.

TASZ2R38 gene:
Linked to the taste of bitter in broccoli, Brussels sprouts, cabbage, watercress, chard, ethanol, and PROP. [ref]

rs713598(G;G)

Possibly unable to taste bitter in some foods. Depending on your other
SNPs, this might cause the inability to taste the bitterness of
phenylthiocarbamide (PTC) and similar molecules in foods (like cabbage
and raw broccoli) or drinks (like coffee and dark beers). That would make
cabbage etc. taste horribly bland and boring. On the other hand, fruit from
the tropical bignay tree would taste unpleasantly bitter to you instead of
sweet. You might eat less healthily.


https://www.ncbi.nlm.nih.gov/snp

dbSNP

Bapuauus JHK B https://www.ncbi.nlm.nih.gov/snp

nonyndaunun
Reference SNP (refSNP) Cluster Report: rs7 13598 " With drugsesponse alelks **
RelSNP Aleok HGOVS Names
Organism: duman (HOM0 saomns) Variation Class: SNV, CNDO0EES 2 0. 14 MITIS45C>0
. MNgio NUCeOBde variation NC_000007.13 5. 14967345C>G
Molecule Type: Genomic CIG (REV) NC_ 000007 14 g 14107354506
Created/Updated in build: 88150 RetSh & NG 0161411 g S2205>C
1o Genome Bulld: 108 Vet Allsle Origia: gorine NM_ 178817 4c. 48G>C
"y 1‘ P ’ G porming NP_TBITET 4 p NadtoPro
Vakdatien Stanes; ' Has Ancestral Allele: C NW_0035T1040.1:5 115496C>0
Citaion: PrbMed Livar = Varistion Viewer . esdl

g-au O@G’ommu
=0 495272400 1 )
G0 4624058111 (TOPMED)
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https://www.ncbi.nlm.nih.gov/snp

d bS N P v Study: The 1000 Genomes Project (phase &
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NM_176817.4(TAS2R38):¢c.145G>C (p.Alad49Pro)

Variation 1D: ) 2904
Review status: ) (0/4) no assertion criteria provided
Interpretation @ Goto: (¥} =)
Clinical significance: drug response
Last evaluated: Dec 30, 2010
Number of submission(s): 1
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See supoortina ClinVar records [
Assortion and evidencs details Go o (=

Cirical msericonn Smamary evidence Supporting chaervetions

Garmine
Ve
G “. Farvwa CatA Cotecaon ;: T hanee) 0 et Soevaer - Saaay Strmson
(Asserdor method) rethod of rarre e
(Lot orvai ot P tarn)
orug ‘eaporae 1O aase 30" criera Reratre Oy PremytocataToe Jorrira PatMec (1) oM v SCWVO000II 1M Y
[Dec 30, 2010) prowaied g FSee & recores T Ole T

IV Y e/ e



OMIM

*607751
Table of Contents
Ticle

Cane-Phenotype
Relationadps

Text
Description

Cloning and
Cxpression

Cene Structute

Nappng

Cene Fenction

Nolecwlar Cenetics

Evaolution
Allelic Variants

Table View
References
Contributors
Creation Date
Edit History

Hun Genetics Knowledge
for the World

v ALLELIC VARIANTS ( 3 Selected Examples):
Table View Clinvar

.0001 PHENYLTHIOCARBAMIDE TASTING

TAS2R38, ALA49PRO  dbSNPn713596  ROVD00003038

Within the PTC gene, Kim et al. (2003) found 3 common polymorphisms that influence the ability to
taste phenylthiocarbamide (see 171200). One was a 145G-C transversion, resulting in an alad49-to-
pro (A49P) substitution (rs713598). ©

.0002 PHENYLTHIOCARBAMIDE TASTING

TAS2R38, VAL262ALA  dbSNPrs1726866  RCVO000I3039

Certain haplotypes of polymorphisms within the PTC gene account for the ability to taste or not
taste phenylthiocarbamide (see 171200). Kim et al. (2003) found one of these to be a 785T-C
transition, resulting in a val262-to-ala (V262A) substitution (rs1726866). ©

0003 PHENYLTHIOCARBAMIDE TASTING

TAS2R38, ILE296VAL  dbSNPrs10246939  RCVDOOOIIM0

Kim et al. (2003) identified an 886A-G transition in the PTC gene, resulting in an ile296-to-val
(1296V) substitution (rs10246939). This polymorphism, in conjunction with other SNPs in the gene,
give rise to the ability to taste or not taste phenylthiocarbamide (see 171200). ©

* 607751
TASTE RECEPTOR, TYPE 2, MEMBER 38; TAS2R38

Alternative fitles, symbule

TRANSFORMING GROWTH FACTOR BETA-STIMULATED CLONE 22; TSC22
PrcC
T2R61

HGNC Approved Gene Symbol: TAS2R38
Cytogenetic location: 7q34  Genomic coordinates (GRCh38X 7:141,972,630-141,973,772 tfrom NCEY

Gene-Phenotype Relationships

Location Phenotype
qM [Phesythiocarbamide tating] 171200 AD h )

PheneGene Graphics « )

TEXT

¥ Description

TAS2R38 belongs to the large TAS2R receptor family. TAS2Rs are expressed on the surface of taste
receptor cells and mediate the perception of bitterness through a G protein-coupled second

messenger pathway (summary by Conte et al,, 2002). For further information on the TASZR gene
family, see 604791, ©
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A haplotype (haploid genotype) is a group of alleles in
an organism that are inherited together from a single parent.

Genetic linkage is the tendency of DNA sequences that
are close together on a chromosome to be inherited
together during the meiosis phase of sexual reproduction.
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GWAS

Genome-wide association study

Trait
Sample size
Ancestry

Genotyping platform
Number of SNPs analysed

Results
- variant
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- effect size
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dpGAP

dbEaP

GENOTYPES and PHENOTYPES

https://www.ncbi.nlm.nih.gov/gap

CIDR: Collaborative Study on the Genetics of Alcoholism Case Control Study
dbGaP Study Accession: phs000125.v1.pl

lnnlml

Show BioProject list

| Study | | Variables | |Documents | Analyses |Datasets | | Molecular Data |

Analysis Name and Accession

Name: GWAS for alcohal dependence in Eurcpean-Americans
Accession: pha002892.1

View asscciation results in Genome Browser

Analysis Description

To identify common variamts underlying alcohol-dependence, probands were ascertained through alcohol treatment programs and evall
and their relatives were administered a validated poly-diagnostic instrument, the Semi- Structured Assessment for the Genetics of Alec
performed by the Center for Inherited Disease Research (CIDR). DNA sources included blood (n = 1453) and lymphoblastoid ceil knes
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https://www.ncbi.nlm.nih.gov/gap
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MvyTaunu

Point mutations
No mutation b |
Silent Nonsense Missense
consesvative non-<Consernvative
DNA leve! TTC TTT ATC TCC TGC
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protein level Lys Lys STOP Arg Thr
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TCGA, ICGC, COSMIC

,A International

g Zmmm Cancer Genome
e\ Consortium
Uppr for Medicine

COSMIC

Catalogue Of Somatic Mutations In Cancer

NATIONAL CANCER INSTITUTE

THE CANCER GENOME ATLAS

I
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TCGA, ICGC, COSMIC

Gene

TP53 Gene view

B Gene view The gene view histogram Is a graphical view of mutations across TPS3, These mutations are displayec
B Overview the histogram to highlight the region of interest, or by using the sliders in the filters paned to the left.

- : - e e - - e e - - e e - - e e e o=
8 External links 2047 © % 10 o e %o 0 mas 2587
v

B Drug resistance
B Tissue distribution
B Genome browser

B Mutation distribution
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POIYPhen"z prediction of functional effects of human nsSNPs

Sunyaev Lab

PolyPhen-2 report for PS3533 A40P (rs713558)
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Finishing the Job:
Understanding Genome Organization

3D Nucleome

(2015-20227)
Scale: cell nucleus &
chromatin domains
Epigenome
(2005-2015)
Scale: nucleosome &
epigenetic marks
——— Y Genome
Projecl “+. Scale: DNA molecule & m Natonal insttutes of Health

sequence
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GENOMICS

ENCODE Project Writes Eulogy
For Junk DNA
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CH ,CO (Epigenetic modifications)
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ENCODE By the Numbers
147
80%

-
-
-
-
-
-
-
-

A .4 " ¥ & > Gene " Ttanscnpt
Long-range regulatory elements cis-regulatory elements
(enhancers, repressors/ (promoters, transcription
silencers, insulators) factor binding sites)

https://science.sciencemag.org/content/337/6099/1159 54
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CTpYyKTYypa reHoma 4YenoBeKa 1 Bapuauum

Protein-coding genes
2%

4 to 5 million SNPs
In a person's
- genome

LINES

20% \

SINEs
13%

™~

Misc. unique sequences

LTR retro-transposons 2%

8%

/ \ \Misc. heterochromatin
DNA Segmental -
u.msposons duplications

Slmple 5%

sequence

repeats

* The total genetic difference between

humans and chimps, in terms of number of
bases, sums to about 4% of the genome. That

2 SEPTEMBER 2005 VOL 309 SCIENCE

99% identity of the aligned sequence
96% identity between whole genomes 56
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http://www.ensembl.org -
http://ensemblgenomes.org _

https://www.ncbi.nim.nih.gov/genome/gdv/

https://genome.ucsc.edu

TR0 Genomlcs
L3 ST R Genomies 53  Genome Browser
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CTpVyKTYpa reHa, noHaTue tpaHckpunta, KAHK
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NemoHcTpauma ENSEMBL

Love them? Hate them?
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