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[1naH Halwen nekumm

UTO Takoe reHoM U rae oH HaxoauTcsa?

UT0 ObIN10 N3BECTHO NPO reHOM 4YerioBeka A0 NpoekTa
“'eHom Henoseka™?

[Toyemy Hayanu aToT NPOEKT?

Kak npoekT npoxoaun n 4To Mormno (rmnoTeTnyeckn) ero
YCKOPUTL?

Kakne pesynesratbl npoekTa?

Uto Tenepb?



YTO Takoe reHoOM 1 rae oH HaxoaunTtca?



[ eHOM

COBOKYMHOCTb HacneagcrBeHHoro martepumara, 3akjiitodeHHOro B KJ1€Tke opraHn3mMa

https://en.wikipedia.org/wiki/Cell_(biology#/media/File:Structure_of_animal_cell. JPG



Nucleus Chromosome

https://en.wikipedia.org/wiki/DNA#/media/File:Eukaryote_ DNA-en.svg



YT0 661510 N3BECTHO NPO rEeHOM YerioBeka
0o npoekrta “'eHom Yenoseka™?
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https://president.utexas.edu/past-presidents/theophilus-shickel-painter

Teodunyc lNenHTep

He Obin yBEPEH B TOHYHOM 4HUCI1€ XPOMOCOM Y YelioBeKa:

“In my own materials the counts range from 45 to 48 apparent
chromosomes, although in the clearest plates so far studied
only 46 chromosomes have been found”.

(Painter, T. S. The Y-chromosome in mammals. Science 53, 503-504 (1921)).
Pewwn, 4to o1 46 go 48 xpomocom.

B opyron cBoen ctatbe ToXXe COMHEBAETCH, HO peLuaet
OCTaHOBUTLCA Ha 48.
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He Gbin yBepeH B TOYHOM YMCIlEe XPOMOCOM Y YernoBeka:

“In my own materials the counts range from 45 to 48 apparent
chromosomes, although in the clearest plates so far studied
only 46 chromosomes have been found”.

(Painter, T. S. The Y-chromosome in mammals. Science 53, 503-504 (1921)).
Pewwn, 4to o1 46 go 48 xpomocom.

B opyron cBoen ctatbe ToXXe COMHEBAETCH, HO peLuaet
OCTaHOBUTLCA Ha 48.

Bbina npobnema — ans noacyéTa u

peLleHnss NCrnonb30Barca BCEro OAuH

obpaseu, BUOMMO, C XPOMOCOMHbIMMU
aHoManuamm

https://president.utexas.edu/past-presidents/theophilus-shickel-painter

Teodunyc lNenHTep
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Figure 2 | Camera lucida drawing of a human spermatogonial metaphase made by Theophilus
S. Painter. The drawing presumably shows 48 chromosomes. The cytological methods used were state
of the art for the time, but it is still difficult, if not impossible, to make an exact count. Reproduced with
permission from REF. 25 © (1979) Springer Verlag.

https://www.ncbi.nlm.nih.gov/pubmed/16847465
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Flg. 1. Fleat spermatocyte of patient 1 at diakinesis, 23 bivalerts
Yig. 2. First spermatocyte of patient 3 at diakinesis, 23 bivalents
Fig. 3. Iirst spermatocyte of patient 2, 22 bivalents plus univalent X- and ¥-chromosomes
Fig. 4. Spormatogonial metaphase of patient 1, 46 chromogsomes
All X 2,800

“We do not wish to generalize
our present findings into a
statement that the chromosome
number of man is 2n=46, but it
is hard to avoid the conclusion
that this would be the most
natural explanation of our
observations.”

(Tijo n Levan, 1956)

Cnycta 33 roga, B 1956 rogy, Tijo u Levan (a Bgo6asok Ford and Hamerton (1956), n

ap.) o6baBunn — y vyenoseka 46 XPOMOCOM (doi:10.1038/178102020)
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Y10 n3y4yartb no xpomocomam?
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Y10 n3y4yartb no xpomocomam?

e KpynHble myTauum

HO NS 3TOro HaZ0 3HaTb YMCMO XPOMOCOM B HOPME, TKaHb, C KOTOPOI paboTaem
N T.0o.

A ecnn mbl paccmaTpmnBaeM Kakomn-To onpeaesiEHHbIN y4acToK/reH Ha XpOMOCOME,
TO rae OH BOOOLLEe HaxoauTCS.
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[MaumeHT ¢ ocTpbiM NMMAO6IACTHBIM FTENKO30M.
TpaHcnokaums ¢ 4 Ha 11 xpoMmocowmy.

HEKOHTponupyemoe AeneHne Hespenbix NMMMAONaHbIX
KneTok (numdobnactoB)
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XPOMOCOMBbI — 3TO XopoLuo!
Ho naBanTe bygem CMOTPETb reHOMbI!
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[Touemy Havanm aToT NMPOEKT?
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3a 1 npotuB npoekTa “‘eHom YenoBeka”
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3a:

3a 1 npotuB npoekTa “‘eHom YenoBeka”
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3a:

1.

3a 1 npotuB npoekTa “‘eHom YenoBeka”

[TOMOXET yny4dlUNTb ANArHOCTUKY M nevyeHne 3aboneBaHui
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3a 1 npotuB npoekTa “‘eHom YenoBeka”

3a:

1. TloMOXeT ynyywmnTb ANarHoCTuUKy 1 rie4eHne 3abonesaHnn
2. YnyJqwwuTt pa3paboTKy fekapcTts
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3a 1 npotuB npoekTa “‘eHom YenoBeka”

3a:

1. TloMOXeT ynyywmnTb ANarHoCTuUKy 1 rie4eHne 3abonesaHnn
2. YnyJqwwuTt pa3paboTKy fekapcTts
3. T[loMOXeT B KpUMMHANIUCTUKE
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BN~

3a 1 npotuB npoekTa “‘eHom YenoBeka”

[TOMOXET yny4dlUNTb ANArHOCTUKY M nevyeHne 3aboneBaHui

YnyywmnT paspaboTky nekapcTs
[TOMOXET B KpUMUHANUCTUKE
YNyywmnT aKOHOMUKY (paboyne mecTa Ans y4éHblX, KoTopble 6yayT paboTatb

Ha NMPOEKTOM)
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BN~

3a 1 npotuB npoekTa “‘eHom YenoBeka”

[TOMOXET ynyylnTb AUarHOCTUKY U nedeHne 3abonesaHum

YnyyqwuT pa3paboTky nekapcTs

[TOMOXET B KPUMNHANUCTUKE

YrnydwunT 9KOHOMUKY (paboune Mmecta ans y4€Hblx, KoTopble byayT pabortatb
Ha NMPOEKTOM)

CMOXeM nsyyaTb 1 reHOMbI ApYyrnx opraHn3mMoB
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3a 1 npotuB npoekTa “‘eHom YenoBeka”

[TOMOXET ynyylnTb AUarHOCTUKY U nedeHne 3abonesaHum

YnyyqwuT pa3paboTky nekapcTs

[TOMOXET B KPUMNHANUCTUKE

YrnydwunT 9KOHOMUKY (paboune Mmecta ans y4€Hblx, KoTopble byayT pabortatb
Ha NMPOEKTOM)

CMOXeM nsyyaTb 1 reHOMbI ApYyrnx opraHn3mMoB

[Mporpecc B TEXHOMNOMMAX NPOYTEHUS FEHOMOB W aHanu3e gaHHbIX
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[MpoTus:

3a 1 npotuB npoekTa “‘eHom YenoBeka”
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3a 1 npotuB npoekTa “‘eHom YenoBeka”

[MpoTus:

1. HauyHeTcsa moga Ha BHELWHU BN, reHETUYECKN OnocpeaoBaHHbIN
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3a 1 npotuB npoekTa “‘eHom YenoBeka”

[MpoTus:

1. HauyHeTcsa moga Ha BHELWHU BN, reHETUYECKN OnocpeaoBaHHbIN
2. [OunckpumuHaumsa rno reHotTuny

33



3a 1 npotuB npoekTa “‘eHom YenoBeka”

[MpoTus:

1. HauyHeTcsa moga Ha BHELWHU BN, reHETUYECKN OnocpeaoBaHHbIN

2. [OunckpumuHaumsa rno reHotTuny

3. W MHOXeCTBO OpYyrux aTU4ECKUX, coumanbHbIX, NPaBOBbIX BOMPOCOB U
npobnem

34



3a 1 npotuB npoekTa “‘eHom YenoBeka”

[MpoTus:

1. HauyHeTcsa moga Ha BHELWHU BN, reHETUYECKN OnocpeaoBaHHbIN

2. [OunckpumuHaumsa rno reHotTuny

3. W MHOXeCTBO OpYyrux aTU4ECKUX, coumanbHbIX, NPaBOBbIX BOMPOCOB U
npobnem

4. MHoOro pyTMHHON paboTbl ANS YYEHbIX
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3a 1 npotuB npoekTa “‘eHom YenoBeka”

[MpoTus:

1. HauyHeTcsa moga Ha BHELWHU BN, reHETUYECKN OnocpeaoBaHHbIN

2. [OunckpumuHaumsa rno reHotTuny

3. W MHOXeCTBO OpYyrux aTU4ECKUX, coumanbHbIX, NPaBOBbIX BOMPOCOB U
npobnem

4. MHoOro pyTMHHON paboTbl ANS YYEHbIX

5. [lpoeKkT — HeocyLlecTBUMMOE U (PMHAHCOBO 3aTpaTHOE MeponpuaTmne
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Kak npoeKkT npoxoaus u 4To Mormno (rMnoTeTUYecKn)
ero yCKoputb?
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[TpoekT “eHom Henoseka”
("The Human Genome Project”)

PykoBogutensb npoekta — PpaHcuc KonnuHs
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[TpoekT “eHom Henoseka”
("The Human Genome Project”)

PykoBogutensb npoekta — PpaHcuc KonnuHs
1990 rog — Hayano npoekra
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[MpoekT “'eHom Henoseka”
("The Human Genome Project”)

PykoBogutenb npoekta — ®paHcuc KonsmHa
1990 rog — Hayano npoekra
CkenTuum3m: 3a4em 3TO HaZo U CTOUT JI OHO TOro?
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[MpoekT “'eHOoM YenoBeka”
("The Human Genome Project”)

PykoBogutenb npoekta — PpaHcmc KonnuHs
1990 rog — Hayano npoekra
CkenTuum3m: 3a4em 3TO HaZo U CTOUT JI OHO TOro?

Tenepb NMOHATHO, 3TO HOBAA BEXa B HayKe, MeEAULNHE.
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[MpoekT “'eHOoM YenoBeka”
("The Human Genome Project”)

PykoBogutenb npoekta — PpaHcmc KonnuHs
1990 rog — Hayano npoekra
CkenTuum3m: 3a4em 3TO HaZo U CTOUT JI OHO TOro?

Tenepb NMOHATHO, 3TO HOBAA BEXa B HayKe, MeEAULNHE.

[MpuHanu yyactue 18 cTpaH

2001 rog — oKOH4YaHue npoekTa (YepPHOBUK)

2003 rog — TOYHO OKOHYaHME npoekTa (YNCTOBUK)
(no nnaHam — 2005 roa, v To BpAL Nn)
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[MpoekT “T'eHom YenoBeka”
("The Human Genome Project”)

[NepBble uenu:

1.  OtcekBeHMpoBaTh (T.e. NPOYNTaTL) TEHOMbI Y MOHATH PaCMoSIOKEHNE TEHOB Y
YyenoBeKa 1 MbILLMW.

2. CekBeHMpoBaTb ManeHbkne reHombl Apoxkun (1996) n yepeska, a UMEHHO
HemaToabl C. elegans (1998), uTobbl NnoTecTUpoBaThb, Kak dyayT
CeKBeHMpoBaTbCs 60sbLUMEe reHOMbI, M NOArOTOBUTLCA K TPYAHOCTAM (M
4YTOObI BLINO C YeM CPaBHUTbL FEHOM YesioBeKa).

=
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http://wineserver.ucdavis.edu




[TpHUMNBbI NpOeKTa

[MpuHnmanu nobbix KonnabopaTopoB BHE 3aBUCUMOCTM OT CTPaHbl U T.A4.
(4TObLI BCE BMECTE U BLICTpEe)

NHdpopmaumns o reHome YyenoBeka byaet B OTKPbITOM AOCTyne n becnnatHa B
TeyeHne 24 yacoB nocrie e€ nonyvyeHns (CTUMYNUpPyeT pasBuTUE HayKu,
HOBbIE U ObLICTPbIE OTKPbITUSA)

(International Human Genome Sequencing Consortium, 2001)
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da3bl NnpoekTa

OcHoBHas. Shotgun phase — genutb [IHK Ha menkne dpparmeHTbl 1
CEKBEHMPOBATb UX, a 3aTeM “cobupaTtb”’ B reHOMHYIO NOCNeaoBaTenbHOCTb.
PuHanbHasn. Finishing phase — 3anonHATbL ocTaBwureca npoodesnbl —
CITOXHble 4N CEKBEHUPOBaHUS MecTa B reHOMe.
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YTO XOTENM NOCMOTPETL

1. TlocrnenoBaTenbHOCTU HYKIIeoTnaoB — cekBeHupoBaHue OHK (T.e. reHoma)
2. [poe onpenenéHHbIn reH pacrnonoXeH Ha Kakon XpoOMOCOMe
3. KakK reHbl n dpparmeHTbl reHoMa pacrnosiaratoTcs ApYyr OTHOCUTENbLHO apyra.
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YTO XOTENM NOCMOTPETL

1. TlocrnenoBaTenbHOCTU HYKIIeoTnaoB — cekBeHupoBaHue OHK (T.e. reHoma)
2. [poe onpenenéHHbIn reH pacrnonoXeH Ha Kakon XpoOMOCOMe
3. KakK reHbl n dpparmeHTbl reHoMa pacrnosiaratoTcs ApYyr OTHOCUTENbLHO apyra.

CMoOTpenu Tosbko ayxpomMaTtuH — 310 ~92% reHoma.

[eTepoxpoMaTuH (MpoLLe rOBOPSI, CITOXKHbIE Y4aCTKM — LIEHTPOMEpPbI, TENOMEpPbI)
He CMOTpenu.
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Hank Morgan/SPL

Early days: a DNA-sequencing lab in 1994.
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Nature 409, 867 (2001)
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Wikimedia commons

Kpewnr BeHTep
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Ero kHuru

“PaclumdpoBaHHas Xn3Hb.
Mow reHom, MOoS XN3Hb”

“YKnsHb Ha ckopocTu cBeTa.
OT aBonHOM cnupanu K
pPOXAEHUI0 UMJPOBON
Guonorun”

Wikimedia commons

Kpewr BeHTep
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“““““ YEN FTEHOM?
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Wikimedia commons



Wikimedia commons

Mpoekt BeHnTepa — wu3 21
nmeswnxca obpasyos [OHK
pobpososnbueB B3ANuM Ana 5
YernoBekK, NX U CEKBEHMpOBanu

Mpoekt KonnuHza — un3 40
B3N 4 (2 MyX4uMHbl n 2
XEHLLMHbI) n
OTCEKBEHUpPOBAu

(ecTb MHeHue, 4TO 6Hornblias
YyacTb OTCEKBEHMPOBAHHOW
NHK — oT Tak HasblBaemMmoro
“My>4mHbl U3 Byddano”)
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Wikimedia commons

[xenmc YOTCOH
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We note that Dr Watson received genetic counseling and after being made aware of the
privacy risks associated with public data broadcast, Dr Watson decided to share his personal
genome by releasing it into a publicly accessible scientific database (for full details concerning
Dr Watson and Protection of human subjects, Returning research results to research participants,
and Data release and data flow, see Box 1 of Wheeler et all). Nevertheless, during the
preparation of this Letter, we contacted Dr Watson and colleagues in December 2007 and
February 2008 informing them of the possibility of inferring his risk for LOAD conveyed by
APOE risk alleles using surrounding SNP data. As a consequence, the online James Watson
Genome Browser (JWGB) has nominally removed all data from the 2-Mb region surrounding

APOE.

https://www.nature.com/articles/ejhg2008198
56



Peaynbratel NnpoekTa “'eHoMm Henoseka®
The Human Genome Project

MpoynTtanun reHom

[AnnHa reHoma — 3.2 Mnpg nap HyKneoTuaos
(c owmnbkon 1 Ha 100 000 HykneoTMaoB)
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Peaynbratel NnpoekTa “'eHoMm Henoseka®
The Human Genome Project

MpoynTtanun reHom

[AnnHa reHoma — 3.2 Mnpg nap HyKneoTuaos
(c owmnbkon 1 Ha 100 000 HykneoTMaoB)

Okono 341 “npobena” B reHoOMe. OTO CMOXHble A51s1 CEKBEHNPOBAHUSI MeCTa.
UepHoBas Bepcus: reHoB okono 40 000 wTyk,

yucTtoBas Bepcua: reHoB okono 20 000 — 25 000 wTyk
*aymanu — 100 000 wTyk
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Mihaela Pertea and Steven L Salzberg / Genome Biology, 2010, n3 https://nplus1.ru/material/2020/06/26/human-genome-20-yrs



Peaynbratel NnpoekTa “'eHoMm Henoseka®
The Human Genome Project

MpoynTtanun reHom

[AnnHa reHoma — 3.2 Mnpg nap HyKneoTuaos
(c owmnbkon 1 Ha 100 000 HykneoTMaoB)

Okono 341 “npobena” B reHoOMe. OTO CMOXHble A51s1 CEKBEHNPOBAHUSI MeCTa.
UepHoBas Bepcus: reHoB okono 40 000 wTyk,

yucTtoBas Bepcua: reHoB okono 20 000 — 25 000 wTyk

*aymanu — 100 000 wTyk

[MocnegoBaTenibHOCTb FEHOMOB MOYTU MAEHTMYHA Y ABYX Nobbix nogen (99.9%)

CTomnmocTb npoekTta: 3 Mmunnunapga 4onnapos
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Cost to sequence a human genome (USD)
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Ben Moore 13 https://nplus1.ru/material/2020/06/26/human-genome-20-yrs
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CAAAATATACAAACAAATTCTAATAACAAAAAGAAAAACAACCCAATTAAAAGATAGACACCTCATCAAA
AAAGATATACAGATGACATGCCCAGGTGCAGTGGCTCATGTCTGTAATCTCAGCACTTTGGGAAGAGGAG
GCTGGCAATCACTTGAGGCCAGGAATTTGAGACCAGCCTGGCCAACATGGCAAAATCCTGTATCTACTAA
AAATACAAAAATTAGCTGGGAGTGGTGGCTCACACCTGTAATCCCAGCTACTTGGGAAGTGGAGGCAGGA
GAATCACTTGAACCGGGGAGGCAGAGGTTGCAGAAAGTTGAGATCATGCCACTGCACTTCAGCCTGGGCG
ACAGACCAAGACACCATCTTAAAAAAAAAAAAAAATGGAGTTTTGCTGTCACAAGCCAAGAAACTAACAG
AAGCTGAAGACAGGCCCAAAACGGATACTTCCCTAGTGCCTTCAGAGGGAGCATGGCCCTGCTGAGACAG
AGTAGAAATAGGACTCGGCCCACCCCCACTAACGTGTTGTTCCATACATGCCCGCTGACCACCAGACCTT
GCCGCACCACCCTCCAGGTGCTATACTCGCTGGCCAGACCTTGCCAACTGTATGAAATAAACTAAGATAA
GCAGCATCTGGCCGTAAGTCTTACTCAAGGGAGTTGACTCTATCACCCACTTGTGCACGAGGCCAGGAGA
ATGACTGATCCTTACCCCTGGCCTCATTATAATACTAAAGTCCCCACCCAGGTATAGGCTTATCTGCTAT
TTTCTGATCATGCAACGTATGTGTTAGCACGATTCTTTACTGCATCTGAGCACCCTTCACTCCACCCTGT
AGGTGTAACGACACTCACCTAACTCATAAAGTATGCATGTCACCCTCCTTAAGACACCACAATGCACTCC
CCTTGGTGAGCCAGCCAAGAATCCTTCCTCCTGGCCAACCTTTAGGGCATAAGACTTAATACGTCTCTCT
TCTGCTCAACCTTTAGGGGCATAAGACTTAATAAAGCCTTGTCTGGGAAACTTGCTTGGCCTTGTATCAA
CTTCTGTTTCATGGGAGCCTAAGAACATGTAGTCAGGAATGCTGCCAACATCTTTATTTCCAACTTCTGG
ACTTCAGAACTGAGACAAATCTCTGTGGTTCTAAGCTACCCATTTTGTGGCACTTTGTTACGGCAGCCCT
AGGAAACAAACGCAGGCACGTTCTGCTCCATCTGCCGCTCTCTCCAGACCACAGCTCTTCCTCAAACCCA
CCCCATGAGAGGCTGAGGACAGAAGCAGGACCCTTCACAGGCCACCATCACTGCTGGATGGTCATTTCCA
GCACTGACTGGGAGCTCCAGCCTCATCTCTCAGTTTCTAGGAGCAAGTGGGAGGATGAGGACAAGGAGGA
ATGAGGGCTCTGGCCTCCCAGGAACTGTCCCTGAACCTCCACCCTGCTGTCCATGAAGCTGCCCCTGAGC
CTCCACCCTGACCTCAGCCCAGTGCTGTCCCTGAGCCTCCACCCTGCTGTCCCCAGAGCTGCCCCTGAAC
CTCCACCCTGACCTCAGCCCAGAGCTGTCCCTGAGCCTCCACTACTGCTGTCCCCAGAGCTGCCCCTGAG
TCTCCACCCTTACCTTAGCCCAGAGCTGTCCCTGAACCTCCAGCCTGCTGTCCCCGGAGCTGCCCCTGAG
CCTCCACCCTTACCTTAGCCCAGAGCTGTCCCTGAACCTCCACCCTGCTGTCCCCGGAGCTGCCCCTGAG
CCTCCACCCTTACCTTAGCCCAGAGCTGTCCCTGAACCTCCACCCTGCTGTCCCCGGAGCTGCCCCTGAG
CCTCCACCCTTACCTTAGCCCAGAGCTGTCCCTGAACCTCCACCCTGCTGTCCCCGGAGCTGCCCCTGAG
CCTCCACCCTGCTGTCCCCAGAGCTGCCCCTGAGGCTCCACCCTGCTGTCCCCGGAGCTGCCCCTGAGGC
TCCACCCTGCTGTCCCCGGAGCTGCCCCTGAGGCTCCACCCTGCTGTCCCTGGAGTTGCCCCTGAGCCTC
CACCCTGCTGTCCCCGAAACTGTCATTGAGCATCCACCGGGCTGTCCCTAGAGCCCAGAAAGCCTAGGGC
TGGCCAAACCTCACCCCTCACTCCTCCTCTGGCCCCTCTTCCCAGCCATCAGCACTTTGGAACAGCCATG
AAGCCCCTTTTAATCTCTAGAAAGGTGCCTCAGGAAGGCACAGAGAGGTCACACCAGGTGGTCATGGTGC
CTTACCTGTGTACACTGGGCCCAGGCTGGCCCTTTAAGGGGATGATGGTGGAACAGCTGAGACCACACCC
CTCTTCTCAGAGAGGCCAGGGATAAAGAAAAGGGACAGCGGAAGGAAGAACCTGTGGGCAGGATGCTGAG
GGTAGAGGCTGCTCCCCACAGGCACTGAGCGGAGGGATCCTTTCTCCCTGAAGCTGCCCCTGAGCCTCCA
TCCAGACAGGACCTCCAACCACTGCTAGGGGCCCATTCTCAGGAGGTTCAGTCCCAGACAAGGGCTCCGG
AGACTTAAGTCCACTTTCCCAAAATGGACATGATTCATCTGGCAAGTCAGGGACCCAGGACATCCAGGAC
CAAGCCTTGCTAAGGACGGAAGGGAGTAACATGCCCTGGTGGACGTGGGGGCCAAGTCCTCCTGTGGCAG
ATAGGCAAGGGGCTGTGCCCTCCACTCCGTACACCCTGCTGGCAGCACATGCTCTGAGCTCAGGTCCCAG
TGCCTTCCTGCTCCTCCTCCAGGCCCACAGATTTCTAAGGACCCGCTGGGCCACAGGTGAACAGTGCAGT
GGCCTCCTGGACGCAGGGCTCCAAGGCTCCTCATCGGGTGCCAGCACAGTCCTGGCTCAGCAGCACACCA
GCCCTGTGGGCCCCCATCCGAGTCTGGAACAGAGTGCAGGAGGAGGGAAGGGCTCAGGTAGCATGTTCAG

AACTCATCCTGGGAGCAGCTGCCTCCTTTCTGGCAAGCCCAGCCTCCCTCCTCCTCCAGGAAGCCCTCCT
GAGGRTCCACACCCAGAGGCCAAGCAGCGCCTATARTCTTARACATTCTATCTTTCCTCCATATAOCAGECC

Homo sapiens chromosome 18,

GRCh38 reference primary
assembly
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Peaynbratel NnpoekTa “'eHoMm Henoseka®
The Human Genome Project

Mposany reom YTo penaTtb Tenepb?

[AnnHa reHoma — 3.2 Mnpg nap HyKneoTuaos
(c owmnbkon 1 Ha 100 000 HykneoTMaoB)

Okono 341 “npobena” B reHoOMe. OTO CMOXHble A51s1 CEKBEHNPOBAHUSI MeCTa.
UepHoBas Bepcus: reHoB okono 40 000 wTyk,

yucTtoBas Bepcua: reHoB okono 20 000 — 25 000 wTyk

*aymanu — 100 000 wTyk

[MocnegoBaTenibHOCTb FEHOMOB MOYTU MAEHTMYHA Y ABYX Nobbix nogen (99.9%)

CTomnmocTb npoekTta: 3 Mmunnunapga 4onnapos 63



Protein-coding genes
2%

Introns

/ 26%

LINEs

SINEs
13%
LTR retro-transposons .~ Misc. unique sequences
8% 12%

Misc. heterochromatin

DNA Segmental 8%
transposons duplications
3% Simple 5%
sequence
repeats

3%
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cell adhesion (577, 1.9%)
miscellancous (1318, 4.3%)

chaperone (159, 0.5%)

cytoskeletal structural protein (876, 2.8%)

extracellular matrix (437, 1.4%)

immunoglobulin (264, 0.9%)

ion channel (406, 1.3%)

motor (376, 1.2%)

structural protein of muscle (296, 1.0%)

viral protein (100, 0.3%)
transfer/carrier protein (203, 0.7%)

transcription factor (1850, 6.0%)

protooncogene (902, 2.9%)

sclect calcium binding protein (34, 0.1%)
intracellular transporter (350, 1.1%)
transporter (533, 1.7%)

nucleic acid enzyme (2308, 7.5%)

signaling molecule (376, 1.2%)

nonpsuel [eudis

receptor (1543, 5.0%)

kinasc (868, 2.8%)

select regulatory molecule (988, 3.2%)

transferase (610, 2.0%) GO categories
synthase and synthetase (313, 1.0%)
oxidoreductase (656, 2.1%)

lyase (117, 0.4%)

ligase (56, 0.2%)

isomerase (163, 0.5%)

hydrolase (1227, 4.0%) molecular function unknown (12809, 41.7%)

Panther categories

DOI: 10.1126/science.1058040
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[0e NpUMeHATb 3TK pe3ynbTaThl?

N3y4yeHune aBontoumnmn Yyernoseka

MeonunmHa — CKPUHUHE U NeYeHne reHeTUYeCcKnx 3aboreBaHmnn,
nnaHnpoBaHne 6epeMeHHOCTU 1 ap.

dapmakoreHeTnka — kak mytaummn B [IHK BnnsatotT Ha apdpekTUBHOCTL
neyeHus

KpnMunHanucTtumka

Tak Kak eCTb MeTo, CEKBEHMPOBAHUA — TO METO NPUMEHATL ANA APYrux
BLUOOB

Etc.

A ellé cekBeHMpOBaTh Apyrne opraHn3mMbl, Beb METOA ye paboTaeT!
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96 Mya PMID: 17343765



GWAS — nonHoreHoMHble nccnegoBaHua accoumaumm

cases controls

Variant Frequency
Cases - 58.3%

¢ Controls - 16.7%

(EOEEED
oy TEED

My O DI DY gy
DD (EDCELED D gy O

;- oo
AOEID (D DD gy

https://www.ebi.ac.uk
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GWAS — nonHoreHoMHble nccrnegoBaHna accoumaumnm

cases controls

1ili-
)

doparmMeHT XpoMoCcoMbI (MpUMep) doparMeHT XpOMOCOMbI (MpUMep)
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[TpoekTbl nocne HGP

HapMap — natTepHbl HYKNeoTMaHOro pa3sHoobpasna y Yenoseka (B pasHbIX
nonynaumax)

ENCODE — dyHKUMOHanNbHbIE 311IEMEHTbLI B YENIOBEYECKOM reHoME (POornb
“He_Benok-kogupyrowen” [HK, kotopaa saHumaeTt 98% reHoma)
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[TonynAUNOHHbIE BbIOOPKU

1 OOO Genomes IGSR: The International Genome Sample Resource

Supporting open human variation data

v " Links

o Announcements

Finland IGSR Sample Collection Principles
icetnd A5
vy gy Ruzsie 1000 Genomes Project Publications
Canact, o
> File formats
xazakbetan ek
e @ Do N Software tools
O e o ot xnee @) Pa
wowe | Lana | A, o
“® ® s bl o 0.9, 0 Download data
o i " [
® witter
sk Tosiata * Gy IGSR NAR publication
@ i e
s ) e
South - P
Ocear South Afrca
Agentma e
248

Populations: O - African; @ - American; @ - East Asian; @ - European; @ - South Asian;

The International Genome Sample Resource (IGSR) was established to ensure the ongoing usability of data generated by the 1000
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[lonynsaunoHHbIe BbIO
biobank

Improving the health of future generations

1000 Genomes

About | Key documents | Participants | Researchers | Data Showcase | Researcher login | Approved studies | Publications | Careers

UK Biobank

UK Biobank is a national and international health resource with unparalleled research opportunities, open to all bona fide health researchers. UK Biobank
aims to improve the prevention, diagnosis and treatment of a wide range of serious and life-threatening ilinesses — including cancer, heart diseases, stroke,
p— diabetes, arthritis, osteoporosis, eye disorders, depression and forms of dementia. It is following the health and well-being of 500,000 volunteer participants

| and provides health information, which does not identify them, to approved researchers in the UK and overseas, from academia and industry. Scientists,
please ensure you read the background materials before registering. To our participants, we say thank you for supporting this important resource to improve
health. Without you, none of the research featured on this website would be possible.

New data availa

Sequenc
participants

UK Bioba

d = studies, one goal - to UK Biobank

improve health ing Dementia

- Tweets by @uk_biobank
] ] Hﬂ ] l Sepsis and cholesterol - the story unfolds o

UK Biobank
February 24th, 2020 @ o a'f

Mrs Rita Clements is the 1st person to attend
our #Bristol imaging centre from Cardiff:

Read more
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UTto Tenepb?

Bepcun reHoma yny4dwaoTca 1 0OHOBAOTCA
T2T (The Telomere-to-Telomere (T2T) Project)

T

T2T Consortium

Home I

The Telomere-to-Telomere (T2T) consortium is an open, community-based effort to
generate the first complete assembly of a human genome.

Release of the first human genome assembly was a landmark achievement, and after nearly two decades of improvements, the current human reference genome (GRCh38) is the
most accurate and complete vertebrate genome ever produced. However, no one chromosome has yet been finished end to end, and hundreds of gaps persist across the genome.

These unresolved regions include segmental duplications, ribosomal rRNA gene arrays, and satellite arrays that harbor unexplored variation of unknown consequence.

We aim to finish these remaining regions and generate the first truly complete assembly of a human genome. The ultimate goal of this effort is to drive technology to dramatically
increase the throughput of complete, high quality telomere-to-telomere assemblies from diploid human genomes.
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O YéM MbI CErogHs NOroBOPUIY

UTO Takoe reHoM U rae oH HaxoauTcsa?
UT0 ObIN10 N3BECTHO NPO reHOM 4YerioBeka A0 NpoekTa
“'eHom Henoseka™?

[Toyemy Hayanu aToT NPOEKT?

Kak npoekT npoxoaun n 4To Mormno (rmnoTeTnyeckn) ero
YCKOPUTL?

Kakne pesynesraTbl NpoekTa?
Uto Tenepb?
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1. Hangute ctatbu, B KOTOPbIX BbINn NokasaHbl pe3ynbTaTbl NEPBOro CEKBEHMPOBAHNA FEHOMOB
1) HeaHOepTanbLa
2) peHncosua
B oTBeTe ykaxuTe Ha3BaHWd, aBTOPOB U rog Nyonukaumm.

2. HanuwmuTte, noyemy, no BallemMy MHEHUIO, CEKBEHMPOBaHME reHOMOB HeaHaepTanbLa U AeHUcoBLa
HaCTONbKO OTCTAaro Mo BPEMEHW OT CEKBEHMPOBAHNS reHOMa COBPEMEHHOIO YenoBeKa.

3. OnnwuTe npobnemsbl, KOTOpble MOTYT 3aTpyaHUTL paboTy ¢ agpeHen OHK, no cpaBHeHuto ¢ HK
COBpPEMEHHbIX OPraHM3moB.

[Moackaska: MoXeTe N3yuYnTb HanAdeHHble ON4a 3agaHna 1 ctaTby UM NoUCKaTb B UHTEPHETE
MHJOpMaLMIo ANA OTBETA Ha BOMpPOCHI.

75



Cruen Maoupo Munksta — '
[xan Nyoma s N
- = ; Enena

| Knewenko

‘. L & AN\
ql"'“"\

CLIN
rfJ Bl | MJ/L' (k'f/'/f "e‘ﬁ“u

ek

SBONCUA

lII!JII]BI!I{

HpaTHas eTopi
i unenmruuﬂamm




