NnaH 3aHaATnA

*[lpeacrtaBneHue NpenoaoB
* Otz

— [1po otzi
— reHOM
— CEKBEHMpOBaHMe

* UTO MOXXHO Npo4vnTaTh B reHOMe
(M MmeTareHome) Otzi

— PogcTBo
— bonesHun

* MUHU-KOHTpPONMbHAaA: KOMMM LenoYyka; reH 3-
nentTupa

« Kak nony4ynTtb 3a4eT. PeNnTuHr
* lomeHHasa cuctema.
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Hawu noam — BaXKHble U

oQHO3Ha4yHoe
COOTBETCTBUE

[enbdaHg
MwuvpoHoB
KoHnapatue
B

basblkuH
KyHWH
daBopos
[MepByLINH




[IlpenomaBarTesnn B 1M ceMecTpe

apbsi

Bna;ﬁAMvaposHa AHacTaous ApTYp AHppen Cepren

,EI,I/IEPOBA KAPVIKOBA Onerosuy Bnagnmnposny AnekcaHgpoBuy
o 3AJ'IEBCI<I/II/I AINEKCEEBCKNW CrnuvPu1H

| id

AIMMHMCTPATOPE KOMII. Kjlacca
NBeaH AHHa

CepreeBuu CtenaHoBHa
PyCl/IHOB EPLLOBA

Jnpna AnekcaHap

KypToBHa BnagumunpoBuy
CMUPEHVHA EAPALUH




CTy,quTbI CTapuwux KypcosB, y4yacTtByrowie B npenoaaBsaHUn Ha Mmnaglinx

?pcax He BCe
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3agaHue No XXn3HKU: y3HanTe Kak ux
30BYT




[[eHOM Otzi

YHem 3aHMMaloTCH
bnonHopMaTUKn



boapbin ctapuyok (45 net), normbwnm 5 300 NneT Tomy
Hasag

Seidler et al. (1992). Some anthropological aspects of the prehistoric
Tyrolean ice man. Science, 258(5081), 455-457 .



Quu ObIN crnyvyanHo obHapyxeH 19 ceHTabps 1991
roga AByMst HEMELKUMN TypucTamm
n3 HwpHOepra, ' ertbMymom u Spukou CumoHamu.

MymMuna xopoLLo coxpaHunacbh bnarogaps TomMy, 4To
bbinia BMopoXkeHa B nea. Npu nsenedeHun 6es
apXxeonorn4ecknx NHCTPYMEHTOB (C

NOMOLLbIO OTOOMHOIo MonoTKa 1 negopybos) 6bINo
noBpeXxaeHo beapo Tena; Kpome Toro, NPUCYTCTBYOLLME
Gpanu YacTu ero ogexabl B KAa4eCcTBe CyBEHUPOB.

B nanbHenwem Teno obIf1o nepegaHo B MOPr
ropoaa NHCBbpyk, rae Obin ycTaHOBIIEH €ro UCTUHHBIN
BO3pacT.




On the 19th of September 1991, the naturally mummified body of
the Iceman, also referred to as “Otzi”, was discovered in the Otztal
Alpsat an altitude of 3210 m.

The glacier mummy lived around 3300 BCE and was approximately
40-50 years old when he died in the high alpine area (Gaber and
Kinzel, 1998). The Iceman is now curated, along with his
well-preserved clothing and equipment, at the Archaeological
Museum

in Bolzano.

Since his discovery in 1991, the body has been the focus of
intensive study (e.g. Barfield et al., 1992; zur Nedden and Wicke,
1992; Seidler et al., 1992; Spindler., 2000). A variety of methods,
including radiology and computer tomography (Murphy et al.,
2003), histology (Nerlich et al., 2003), isotope analysis (Muller et
al. 2003), botany (Oeggl et al., 2007), and genetic analyses (Ermini
et al., 2008), have revealed important aspects of his life, health,



The Iceman (reconstruction by Adrie and Alfons Kennis). Credit: Reconstruction
by Kennis © South Tyrol Museum of Archaeology, Foto Ochsenreiter

Read more
at: https://phys.org/news/2016-01-scientists-helicobacter-pylori-contents-otzi.h

tml#iCp
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[Tonutnka n H

3aKOH eCTb 3aKOH.

[xysenne - b TR cbpaHu,y30KM|/|
depanHaHa poHAET opasy 0 TOM, UTANLSHCKNIA BT~ A -

4TO OH POAMNICA B 3TOM TPAKTUPE  koutpabaHanc [ = Bk=
Ha KyxHe T i) o0 el by Deonanaens
[Xy3ernne npoBo3rnawliaert, 4Yto
deponHaHg He UMeeT npasa
3agepxuBatb ero. PepamHaHp -

He dppaHUy3: OH poaurica B
Ntanun, T.K. rpaHuua npoxoauT
yepes TpaKkTUp n KyxHa — B Utanuu!

Bo dppaHuy3ckon nonuumn. «

poaunca B tanuu ot maTtepu- | Mir-Kino.Online
UTanbsaHKN N HEN3BECTHOIO OTUA.  Xannu 3HA;

PaboTato BO ppaHLy3cKom X034UH TpakTupa: «A nepeHec rpaHuLy
nonuuunn. Npaeaa, 4To 5 NOTOMY, YTO UTanbAHUaM Onsd
PpaHLy3?» NoceLleHna copTmpa npuxoannocb

HapvillaTb ronaHnLV.



[paHnua mexay Utannen n ABctpmen bbiria yCcTaHOBSIEHA B
1919 roay no CeH->KepMeHCKOMY I0rOBOPY Mexay OoSIMHaMU
NHHTanb n O4utanbk. B obnactu gonuHbl TM3eHNoX ns-3a
CHEXHOrO MOoKpoBa NeaHuKa rpaHuly 6birio Henerko
onpenennTtb, NO3TOMY

BIacTu Ha3Ha4mMnun Ha 2 okTsabps 1991 roga namepenHme
NPOXOXXOEHUA rPaHNLLbl, B peayrisTaTe Yero Obino
YCTaHOBIIEHO, YTO TENO ObINO 0OHapYXeHo B KOXXHOM
Tuporne Ha Tepputopun Utanmm, B 92,56 M OT rpaHuLbl C

ABCTpUen
HaneH HeMeUuKUMN Typuctamu.,

Ha neaHnke HeycTaHOBNEHHOW NPUHAANEXHOCTW.
[octaBneH B IHCOpYK (ABCTpUA).
3y4yeH aBCTPUNCKNMUN YHEHBIMU

Mymua npuHagnexut Asctpum unm Utanun?
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2. [ eHOM

[eHOM — COBOKYMHOCTb
, 3aKNOYEeHHOW B KNeTKe opraHn3ma

UHdopmaumna — 910 YTO-TO HemMaTepmanbHoe!

[HormxeH bbITb HOCUTENb MHPOPMaLVN.
Bo3MOXXHO nepekogmnpoBaHme ¢ OAHOIro HOCUTENS
Ha

Opyromu.

Ha Kaknx HocuTtensx sakogmpoBaHa
Biaedd @Yy @Mt Sko nHdopmaumm B oTBeTe ApMSIHCKOTO paauo:

@lﬂgﬁﬁﬁwemucml [lempocsH ebluzparl 8 iomepeto MalluHy?
— , Hé lNempocsiH, a [oymbonucm] MwmosiH u He mawuHy, a

weeliHyt0 MallUuHKY, U He 8 TOMEPE0, a 8 Kapmbl, U He 8bluzpari, a rnpouapari.»




NonHbLIN reHOM 4YernoBeKa

n Name | S1ze | Date

UHdopmaTuka:

shuffled Folder|11/05/08 | Ot
chrl 219 10/29/08 | AN
chrl0 127 10/29/08 | gV
chrll 127 10/29/08
chri2 126 M[{10/29/08 | Dttt
chrl3 93 10/29/08 ”eTa""l‘g
chr14 85 M|10/29/08 | Ioriiotides
chrl5 79 10/29/08 | -
chrlé6 76 10/29/08
chrl7 " 10/29/08 | " Byayluee, K
chrl8 ¥ 47 10/29/08 | I
chrl9 54 10/29/08 | WLLLL T TN E T
chr2 230 Y PAT RN e: fa - coxpaleHmre
chr20 58 10/29/08 | EMAERLH

chr21 34 M[10/29/08 | Ikl
chr22 34 M[10/29/08 | itekils

chr3 189 M[10/29/08 | sshusaiishe
chr4 182 10/29/08 HYKTIEMHOBOM
chr5 172 10/29/08 | Ry
chré 164 10/29/08 nocrnegosarenb-
chr? 150 10/29/08 | B ue
chr8 139 10/29/08
chr9 117 10/29/08
chrMT 16882 |10/29/08
chrx 148 M|10/29/08
chry 25 M|10/29/08

EEEEEEEEESE oo e aesexg




edit chrMT.fa - Far 3.0.4242 x86

>g1|17981852 [ ref|NC_001807.4| Homo sapiens mitochondrion, complete genome
GATCACAGGTCTATCACCCTATTAACCACTCACGGGAGCTCTCCATGCATTTGGTATTTTCGTCTGGGGG

GTGTGCACGCGATAGCAT TGCGAGACGCTGGAGCCGGAGCACCCTATGTCGCAGTATCTGTCTTTGATTC
CTGCCTCATTCTATTATTTATCGCACCTACGTTCAATATTACAGGCGAACATACCTACTAAAGTGTGTTA

ATTAATTAATGCT TGTAGGACATAATAATAACAAT TGAATGTCTGCACAGCCGCTTTCCACACAGACATC
ATAACAAAAAATTTCCACCAAACCCCCCCCTCCCCCCGCTTCTGGCCACAGCACTTAAACACATCTCTGC
CAAACCCCAAAAACAAAGAACCCTAACACCAGCCTAACCAGATTTCAAATTTTATCTTTAGGCGGTATGC
ACTTTTAACAGTCACCCCCCAACTAACACATTATTTTCCCCTCCCACTCCCATACTACTAATCTCATCAA

[ TACAACCCCCGCCCATCCTACCCAGCACACACACACCGCTGCTAACCCCATACCCCGAACCAACCAAACC
CCAAAGACACCCCCCACAGTTTATGTAGCTTACCTCCTCAAAGCAATACACTGAAAATGTTTAGACGGGC

[ TCACATCACCCCATAAACAAATAGGTTTGGTCCTAGCCTTTCTATTAGCTCTTAGTAAGATTACACATGC
AAGCATCCCCGTTCCAGTGAGT TCACCCTCTAAATCACCACGATCAAAAGGGACAAGCATCAAGCACGCA
GCAATGCAGCTCAAAACGCTTAGCCTAGCCACACCCCCACGGGAAACAGCAGTGATTAACCTTTAGCAAT

AAACGAAAGT TTAACTAAGCTATACTAACCCCAGGGTTGGTCAATTTCGTGCCAGCCACCGCGGTCACAC
GATTAACCCAAGTCAATAGAAGCCGGCGTAAAGAGTGT TTTAGATCACCCCCTCCCCAATAAAGCTAAAA
CTCACCTGAGTTGTAAAAAACTCCAGT TGACACAAAATAGACTACGAAAGTGGCTTTAACATATCTGAAC
ACACAATAGCTAAGACCCAAACTGGGATTAGATACCCCACTATGCTTAGCCCTAAACCTCAACAGTTAAA

[ TCAACAAAACTGCTCGCCAGAACACTACGAGCCACAGCTTAAAACTCAAAGGACCTGGCGGTGCTTCATA

[ TCCCTCTAGAGGAGCCTGTTCTGTAATCGATAAACCCCGATCAACCTCACCACCTCTTGCTCAGCCTATA

[ TACCGCCATCTTCAGCAAACCCTGATGAAGGCTACAAAGTAAGCGCAAGTACCCACGTAAAGACGTTAGG

[ TCAAGGTGTAGCCCATGAGGTGGCAAGAAATGGGCTACATTTTCTACCCCAGAAAACTACGATAGCCCTT
ATGAAACTTAAGGGTCGAAGGTGGAT TTAGCAGTAAACTGAGAGTAGAGTGCTTAGT TGAACAGGGCCCT /\‘EBCTT'LFT()
GAAGCGCGTACACACCGCCCGTCACCCTCCTCAAGTATACTTCAAAGGACATTTAACTAAAACCCCTACG
CATTTATATAGAGGAGACAAGTCGTAACATGGTAAGTGTACTGGAAAGTGCACT TGGACGAACCAGAGTG EBF{ 1— bq
[ TAGCTTAACACAAAGCACCCAACTTACACTTAGGAGATTTCAACTTAACTTGACCGCTCTGAGCTAAACC )/ F)

[ TAGCCCCAAACCCACTCCACCTTACTACCAGACAACCTTAGCCAAACCATTTACCCAAATAAAGTATAGG )
CGATAGAAAT TGAAACCTGGCGCAATAGATATAGTACCGCAAGGGAAAGATGAAAAATTATAACCAAGCA (*)Eib1]1£i
[ TAATATAGCAAGGACTAACCCCTATACCTTCTGCATAATGAATTAACTAGAAATAACT TTGCAAGGAGAG
CCAAAGCTAAGACCCCCGAAACCAGACGAGCTACCTAAGAACAGCTAAAAGAGCACACCCGTCTATGTAG C h r M T f a
CAAAATAGTGGGAAGATTTATAGGTAGAGGCGACAAACCTACCGAGCCTGGTGATAGCTGGTTGTCCAAG ‘
ATAGAATCTTAGT TCAACTTTAAATT TGCCCACAGAACCCTCTAAATCCCCTTGTAAATTTAACTGTTAG

[ TCCAAAGAGGAACAGCTCTTTGGACACTAGGAAAAAACCT TGTAGAGAGAGTAAAAAATT TAACACCCAT ((*)F)Eﬂl-“ﬂfaf{1-)
AGTAGGCCTAAAAGCAGCCACCAATTAAGAAAGCGT TCAAGCTCAACACCCACTACCTAAAAAATCCCAA
ACATATAACTGAACTCCTCACACCCAATTGGACCAATCTATCACCCTATAGAAGAACTAATGTTAGTATA
AGTAACATGAAAACATTCTCCTCCGCATAAGCCTGCGTCAGATCAAAACACTGAACTGACAATTAACAGC
CCAATATCTACAATCAACCAACAAGTCATTATTACCCTCACTGTCAACCCAACACAGGCATGCTCATAAG

GAAAGGT TAAAAAAAGTAAAAGGAACTCGGCAAACCTTACCCCGCCTGTTTACCAAAAACATCACCTCTA
GCATCACCAGTATTAGAGGCACCGCCTGCCCAGTGACACATGTTTAACGGCCGCGGTACCCTAACCGTGC
AAAGGTAGCATAATCACTTGTTCCTTAAATAGGGACCTGTATGAATGGCTCCACGAGGGTTCAGCTGTCT
CTTACTTTTAACCAGTGAAATTGACCTGCCCGTGAAGAGGCGGGCATGACACAGCAAGACGAGAAGACCC

[ TATGGAGCTTTAATTTATTAATGCAAACAGTACCTAACAAACCCACAGGTCCTAAACTACCAAACCTGCA

B W o T O O R o o o ] o 6 e N e i ¢ o 8 N e e Y ] o ol U W P Y G Y W 6 e 1 Y




[MonHbIN reHOM YyernoBekKa. [lpyroit HocuTenb

-~
~ o~

-

Bolzer A et al. Three-dimensional maps of all chromosomes
in human male fibroblast nuclei and prometaphase rosettes.
PLoS Biol. 2005 May;3(5):e157



NepekoaupoBka. [1HK (dpparmeHT)

[1BonHas
crnnparsnb
AOHK.

Packpacka
Moa AAn &

NHK yenoBeka Ha
“KaTywke” U3 rmctoHoB:
Bnag c6oKy

(FrUCTOHbI — Takne benkn)

Obe CTPYKTYpbI paclundpoBaHb! C
MOMOLLbIO PEHTIEHOCTPYKTYPHOIO

Y] 1S I™IIAMN M
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XMMquCKaﬂ dopmyna

Strand DNA Strgnd
contlnues H s continues

H
‘0-9—0’“;0 N/iN\} it
N
kl T;l Thymlne Adenine
H OH\
3]
I
|

H : NHz 0
)

Strand
continues

OTOT cnang Hy>XkXeH Anst MUHUKOHTPOSTbHOW 14 CeHTA0PS

[TocnepoBaTenbHO
ctb 3Tom [1HK:

TCTC unun GAGA?

Ob6bpaTuTe BHUMaHue
Ha CTpernKu:

Kaxxgaga uenoyka AHK
MMeeT opueHTaumio
OT 5’- K 3’-KOHUY.

Llenouku
OPUEHTUPOBAHBI
POTUBOMOOXHO.

NHdopmaLuus
cYnTbIBaAeTcaA oT 5’ K3’



Kak choTorpacdhmnposanum XxpomMoCoMbl.

'mopupgmusauma HK
C Me4YyeHoun npobowu
(Hanpuwmep,

doIroopodPOPOM)

a

——mm
o
A A

A

L

(RNNANANRARNARRRRANANRNARRANA}
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It Hnnnani

O

5 !

T Ty T

0 Q)

Y Hapten © Fluorophore

Speicher MR, Carter NP. The new cytogenetics: blurring the boundaries with
molecular biology. Nat Rev Genet. 2005
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A - FISH (fluorescence

Centromere MLL
o X % K & N g u u u ] =
> N %O N N > &
& e & & < & S IN SITU hyDridisation
1 1 1 L1 1 1 1 1

MLL 5" fragment

Chromosome painting.

Boltzer et al., PLOS Biol. 2005

-

MLL 5’ fragment

Glukhov et al. The Broken MLL Gene Is Frequently Located Outside the
Inherent Chromosome Territory in Human Lymphoid Cells Treated with
DNA Topoisomerase Il Poison Etoposide. PLoS One. 2013 8(9):e75871

I'Ipenno>K|/|Te CaMi KaK NMoKpacutb XpoMOCOMbI
HEINTMKOM NHdpopmaTuka: RGB — red green
B Da3Hble LIBeTAa blue




CocTaB reHoma Yyenoseka. HacnegosaHue
NHK



Keller

Kak onpegenutb nocnepgoBaTtenbHocTb HK
— cekBeHunposaTtb HK (Ha npumepe OHK Otzi)

* MutoxoHapmanbHbIN FrEHOM.
Ermini, L. et al. Complete mitochondrial genome
sequence of the Tyrolean Iceman. Curr. Biol. 18,
1687-1693 (2008).

* [loNHbIV A0epHbIV TEHOM.

Keller et al., New insights into the Tyrolean
ceman's origin and phenotype as inferred by
whole-genome sequencing. Nat Commun., 2012,
28;3:698.




JTanbl CEKBEHNPOBAHUS

* B3anun obpasey 13 koctu Otz
* Bbiaenunu na Hero scto AHK.

* [logrotoBunmn bmbnunoTeky ang
CEKBEHUPOBaHUA

— [Mopyounun QHK Ha doparmeHThlI pasamepom
NPUMEPHO ....

— [1pncoeanHunun Kk obenm KoHuam (Bcex)
doparMeHTOB KOpPOTKMe ogHouenovedHble JHK,
Ha3blBaeMble agantepamMmu, Co cneLunanbHO
pa3paboTaHHOM NocneaoBaTENbHOCTbIO



[lpopomnxeHune

 [lony4yeHHbIN pacTBop AHK 3arpys3unu B
POOOT, HAa3bIBaEMbIN CEKBEHATOPOM,
NOAroToBNEHHLIN K paboTe. B cny4yae Otz
poboT SOLID™ 4

« Haxkanu 0onbLUyto KpacHyto (?) KHOMKy “Start”

* [logoXxaanun HECKONbKO YacoB UMW HEAENb —
3aBUCUT OT CeKBeHaTopa — 1 Nony4vnnu
pe3ynsraT

 be3 poboTa cekBeHMPOBAHNE reHOMa
4yenoBeKa 3aHA0 bonbLue 10 neT (MpoeKkT
Human genome)

* B kakomMm Bunae pesynerar?




We obtained a total of 2.93x10° sequencing reads out of which 1.11x10°
reads (37.9%) mapped uniquely to the human reference genome (hg18).
Paired-end reads covered 96% of the reference genome with small
variation among chromosomes (max = 97.74% for chr22, min = 89.61% for
chry)

DNA extraction from the bone sample whose DNA was subjected to
next-generation sequencing was performed at the Division of Molecular
Genet-ics, Institute of Human Genetics at the Eberhard-Karls-University of
Tubingen,Germany.

The library was prepared following the SOLIDTM protocol for low-input
fragment library preparation. The library was mainly prepared following
the manufacturer’s instructions. Variations from the protocol are listed in
the following.

A 2 ng ul — 1 dilution was sequenced using a paired-end sequencing
protocol on a SOLID™ 4 at the Applied Biosystems facility in Beverly, USA.



B kakom Buge pesynerar?

e 25 gpbannoBs c nocriegoBaTeNIbHOCTAMU XPOMOCOM U
MT-OHK?

— YBbI, HET. [10 9TOro TeXHONOrMs noka He gopocna.

* 2.93x10° nocnegoBaTenbHOCTEN — MPOYTEHUN
(TakKe Ha3bIBalOT puaamMmun) ornHel 50 ¢ ABYX
KOHLIOB doparMeHTOB 13 OUONmMoTekn (napHble
NPOoYTEHUSA)

« Paszmep reHoma 4yenoseka: 3.2 mrnppg nap
HYKneoTuaoB

YnpaxHeHue no apucpmeTuke. CKONbKO NPOYTEHUI, B CPeAHEM, coaepkaT OAUH U
TOT Xe

Hykneotng ns JHK Otzi?
26



ABTOMAT HEMJsI0Xo coodpaxaer ©
BoT kak BbIrMagaT ABa NPOYTEHMUA U3 OFPOMHOIO
BbIxogHoro dpavna B gopmate fastq

edit sample.fastq - Far 3.0.4242 x86

@DRR048282.1.1 1 length=255
CGTTTCGTTCTTAGCGTCGTATTGCGTGCTTGGGTGTTTAACCTTTGGGCCCCCATTGTTGCT

+DRR048282.1.1 1 length=255

6% ./3,,3.,4) ++.+++))F)F )4)++.) (+)-15%*% &((--"*Q (**,0/-.-, .12
@DRR048282.2.1 2 length=375
GTTTTCGTCTGCTCT TCTGTGCTGCACCATTCTTTATGCTCTGTTTAACCTGCATATTGACGC
+DRR048282.2.1 2 length=375
06%6=1=) *4) )+ (' CC+**%*%)*-*4+4)) (, , .&++ (*-=-")*//0%, J)+,+..,/..-7+)(

BTopas cTpouka — nocrnegoBaTenbHOCTb NPOYTEHUS

YeTBepTas CTpoUKa — Ka4eCTBO NMPOUTEHUS KaXXQ0ro HyKrneoTnaa; 9To Ka4yecTBo
paBHO

BEPOATHOCTM OLIMBOYHOIO NPOYTEHUS COOTBETCTBYIOLLIEN OYKBHI,
3awmndpoBaHHoEe

¢henpanbHEMaCOpa3aVEQIHN IEMMMBOTRAMPa MMV POBaHME Ha python»: Ang
OaHHoro dpanna B goopmare fastg pacumndpoBaTtb BEPOATHOCTU B MOHATHOM

YenoBeKy 4YMCIIOBOM BUAE M BbIBECTU B doaus.
27



Cbopka reHoMa

* |13 Kyco4KkoB Haao0 6bINo cobpaTb NOMHbIE
nocnenoBaTenbHOCTU XPOMOCOM.

 [1na Otzi 10O OBLINO CAENaHoO NyTeEM
KapTUpoBaHUA Ha «pedrepeHCHbINY FrEHOM
YyenoBeka (hg18).

— KapTupoBaHue — «rudbpungmsaumns B
KoMnbloTepey». [N KaXaoro npoyYTeHuns
HaXxoOUTCA KOMMIIEMEHTAPHbIN (UK
coBnagatoLunm — oH «rmdpunansyeTcsa» ¢
KonnemMeHTapHOW Lieno4vkoun) y4acToK B
pedepeHCHOM reHOME.



Pe3ynbraTt KapTupoBaHusa ana Otzi

N3 Bcex npoyTeHnnt 1.11x10° npodTeHun (37.9%)
KapTupoBannucb ogHO3Ha4YHO Ha pedPEePEHCHbIV
reHOM

[TpoyTeEHNA NOKPLINN 96% pedepeHCHOro reHoma
C HEDOSbLLON pa3HULEWN NO OTAENbHbIM
XpomMocomMaM (max = 97.74% for chr22, min =
89.61% for chrY)

Bonpoc: otkyaa B3anuck npoyteHna [HK, He
KapTupyowmeca Ha pedepeHCHbIN reHOM
yenoBeka?

Bonpoc: no4yemMmy NpoyYTeEHUA NOKPbIBAOT HE BECH
pedepPeHCHbIN FrEHOM?



YT0 ntogm y3Hanu npo Otzi,
Npo4ynTaB reHOM

* Y Hero 6bin1a 0 rpynna KpoBwu
* [ Na3a kapue

* Y Hero Oblf1a NakTo3Had HegoCTaTOYMHOCTb — OH
He nepeBapunBan MOJSIOKO

* Y Hero 6bI1 BbICOKUIN PUCK KOPOHaPHOW
bones3Hn (MHdapKkTa Mmokapaa)

* Y Hero obHapyxunun OHK Borrelia burgdorferi;
npeanonoXmTenbHO OH 6bonen 6oppenmo3om
(bones3Hbto Jlanma, nepegaBaemMon
MKCOOOBbIMU KreLjamm)



[1peakn n NoToMKK Otz

[Mpssmoe HacnegoBaHUe MO MaTEPUHCKOW NIMHUN.

[To muTtoxoHapuanbHon [JHK Otzi BblaeneH B OTAENbLHYO Noa-
nogrpynny Klo

BbiBOg aBTOPOB NPsiMbIX MOTOMKOB HE ODOHapPY>KEHO.

The Iceman’s mtDNA, therefore, seems to belong to a novel branch of K1, defined by transitions at
nucleotide positions 3513 and 8137.

The transition at position 8137 has been found in samples from Pakistan, India, and the Iberian
Peninsula. However, all of these samples belong to the major branch of U7 [22, 27, 28]. Therefore,
again, the transition is known to have occurred during the evolution of the human mtDNA, and it
is highly improbable that its presence in the Iceman’s lineage is due to an artifact. As before, the
Iceman’s sequence does not show any of the other mutations that define U7, ruling out artificial
recombination.

The mummy’s intestinal specimens utilized for the present mtDNA study have been shown to
contain animal DNA from red deer (Cervus elaphus) and ibex (Capra ibex), as well as DNA from
different kinds of land plants, such as cereals, pines, and ferns. In fact, phylogenetically reliable
sequences of mtDNA for C. elaphus and C. ibex and for plant nuclear 18S ribosomal RNA (18S
rRNA), as well as plastidial ribulose bisphosphate carboxylase large subunit (rbcL) gene
seqguences, werepreviously obtained [8].



[1lpeakn n noToMkun Otz

* [pssMoe HacnegoBaHMe No MaTepUHCOM
NUHUN

* [1o Y-Xpomocome nNpuHaanexuT rpynne
Y-haplogroup G2a4 has hitherto only been found
at appreciable frequencies in Mediterranean
islands of the Tyrrhenian Sea (Sardinia and
Corsica).

* OTOT BbIBO/, NOATBEPXKOEH aHANTN30M
nocnegoBaTeNbHOCTEN ayTOCOM (HE MONOBbIX
XPOMOCOM)



MeTtareHombl Otzi

The results showed that the Iceman made considered
choices of clothing material from both wild and domestic
animals, including cattle sheep, goat, brown bear

and roe deer (O’Sullivan et al., 2016).

It can be assumed that his clothing was very functional
and allowed him to walk up in the mountains even during
cold periods.

Zink et al., Possible evidence for care and treatment in the Tyrolean Iceman, Int J
Paleopathol. 2018 Aug 8. pii:
$51879-9817(18)30088-3.



[1peakn n NoToMKK Otz

e Later, a metagenomic approach coupled with
targeted genome capture generated 15 350
reads of H. pylori DNA throughout the
gastrointestinal tract with an abundance
decreasing from the stomach towards the
lower intestinal tract, and with negative
results for the muscle tissue used as control.




THE END
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