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Iceman's DNA reveals health risks and relations

Otzi's genome hints at heart disease, bacterial infection and common ancestry with modern-day Sardinians.

Ewen Callaway

1. The world's most famous frozen corpse has had his genome variants linked to hardened arteries, which could help to account
sequenced. An international team has today published the almost for calcium deposits found in scans®. “He wasn't obese, he was
complete DNA sequence of Otzi the Tyrolean Iceman in Nature very active, he doesn't have strong risk factors for developing
Communications', and has found clues as to the whereabouts of calcification of his heart,” says Zink. “Perhaps he developed this
his closest living relations. due to a genetic predisposition.”

2. Hikers discovered Otzi's 5,300-year-old body in the Alps 6. Otzi's genome also hints at other health problems: Zink's team
near the Italian-Austrian border in 1991. It was well preserved, found almost two-thirds of the genome of Borrelia borgdorferi,
and has become one of the most studied cadavers in science. a bacterium that causes Lyme disease. Zink found no other
Researchers have already discovered that Otzi suffered from telltale signs of Lyme disease in Otzi's preserved tissues, but he
hardened arteries and tooth cavities, bore tattoos and gorged on speculates that tattoos on the iceman’s spine and ankles and
ibex before dying with an arrow lodged in his back — but there is behind his right knee could have been an attempt to treat the
still more information to be gained from his body. joint pain that occurs when the condition goes untreated.

3. “We would like to know as much as possible about his living 7. Zink's team also gathered information about Otzi's ancestry. His Y
conditions, about himself and also his cause of death. We really chromosome possesses mutations most commonly found among
tried to reconstruct a crime scene as much as possible,” says men from Sardinia and Corsica, and his nuclear genome puts his
Albert Zink, head of the Institute for Mummies and the Iceman in closest present-day relatives in the same area. Perhaps Otzi's
Bolzano, Italy, and leader of the sequencing study. kind once lived across Europe, before dying out or interbreeding

with other groups everywhere except on those islands.

4, |n 2008, scientists reported? the complete sequence of DNA
taken from Otzi's cellular mitochondria. It contained mutations 8. That makes sense, says Eske Willerslev, a palaeogenomicist
not found in present-day populations, and led to speculation at the University of Copenhagen. “Sardinians are a group that
that the iceman had belonged to a people that has vanished from people have considered distinct from other Europeans, and
Europe. To get a better picture of Otzi's ancestry and a look at in this regard it would be interesting if they were more widely
some of his genetic traits, Zink's team sequenced the DNA from distributed in the past.”
the nuclei of cells taken from a sliver of the iceman'’s pelvic bone.

The sequence accounts for around 96% of Otzi's genome. ieé:lz:c:vem‘ Nature Commun, 3, 698 (2012).
2. Ermini, L. et al. Curr. Biol. 18,1687-1693 (2008).
Genetic information 3. Murphy, W. A. Jr et al. Radiology 226, 614-629 (2003).

5. The data suggest that Otzi had brown eyes and type-O blood,
and was lactose intolerant. Zink's team also discovered gene

34 ©2012 Nature Japan K K., trading as NPG Nature Asia-Pacific. All rights reserved. VoL. 9 | No. 5 | May 2012

MARKA/ALAMY


http://www.nature.com/doifinder/10.1038/nature.2012.9757

355 © NATURE

TOPICS
T7A4AYY (lceman)
TARTYIE. 1991 . A9UTEF—2
N)FEBCHZIY Y EATERREINS
#5300 EFOIAS, REEFCEHA
T ITyvy) EFIENE, & 160cm.
L0 REFOEMERSNS, AROE. X
TSEROEA. KbTUEE, fFUnl
DBLEEEEL. HEBKOAE, E&
DIEF. EROHEZCEFTONE. 2h
FTOXBBED CT 2+v>. HLBER
BMPINTLRYT DNA DS, K
DESBTENUBLTLS,

- BER (SRR,

 RAROME B,

CEBICEUY. ChHABREERE.

B TBRE 1845 L T ITE,

AAEDS

CHRRNEAE,

C BB 2. 3HEICEMETANYIZD
RzBAN REOBERT7HZHDOA
EB.

CEBERCHECRARDN, O
ICBIS LTV R REM.

CBEAI-0OvN\TRERLZENEEIIC
BLTWIZAIRE.

SE. MOTTARAI>Y DT/ s DNAH
fETS N, MKREE OB, BEEE. ILiE
RWHEE. OEREBEDIRY, FILT—Zv A
EHBOEEER DL EN DD ST,

ZH. W BEEOERBZBMEOTILT
R[CE-TzOH. BERSINIZOHEEKIC
BENZFFTH S,

IvY s DBEEFEZMBATELDIC
DNA DY > 7L & KEN S BHARE,

BEN S

SCIENCE KEY WORDS

)=-R genome: 4/ L 5. genevariant: B FZHEE
EMHRE T 2 2ERER. BUEBEFTE. ENCE>TEEAD b%ti') frULTWwWaz
1. sequence: IS EFFEEHR (T3) Lo BEDERICBUDPTVREDKREICKET S,
DNA KT % 4 BEOERE DRI ZHITIT D&, 5. calcium deposit: HIL I LEE
2. hardened arteries: BjIREE{L 5. obese: fEED
FRBENEEL T 03 EE, FME. 2011 E285D 5. calcification: BRIk
FEET nature 88, AL ADARREFEELGWIGTICTE b?g@&f QZ & I
2. tooth cavity: B ZlE. mME W(L&t%?% CEIREE(CRY. FREH (B0
2.  ibext FTARYIR AN 1D) DRICHBET /B SRT,
LWEHHRICERBLTVRHEDYF, KR 160cm. 4KEXK 5.  genetic predisposition: BEEHEE
100kg. BEH 1M [CERBBHDASTLASHAZRD, 6. Lyme disease: 1 LR
4. mitochondria: S RUT, BHEH(E mitochondrion TS ZHEAN T B Borrelia borgdorferi 73 E DKL) T (CL>T
HRZMEEOMANEE., BRFROZTHY., IZJIF\: i FlEFRRCIND., WHIEA Y7LV YPEOERIED. 2T,
DATP RELE, 2 DDIEEEERS. WEABALTEHROD REER, SEER. OESE. BERK. BEEX. ARG E.
DIVATEVNDIEEICTE>TWVWD, B D DNAZFLIBIEY 3., TEIEREREET S,
4. genetic trait: E{EHE 6. tissue: fAf
4. nuclei: nucleus (%) DA, nuclear (B?D) FFEH 6. spine: HH. 55
BRZMEOME/NEE, NOEWVWEEAZEROMECEHE 6. ankle: BH
NEAZIC. DNA. RNA. YV NVBERENFENTHY. 6. knee: |§
DNA 75 RNA NERBERMNELEI NS, 7. Y chromosome: Y &k
4. pelvicbone: BEE WATOREREDEREHERD 1 D, EHEBHCHEEL. IE
5. lactose intolerant: ZL¥EFRTMAE (lactose intolerance) ® B EEELZV,
FEARTIEE . NERAOIIENBEROESL - 9N AR+ 7.  interbreed with: REXE TS
NIXTZHICHD. THRIVEERARGEDER,
WORDS AND PHRASES
Y=k Sardinian: THILTF—Z+v A1, YILTF—Z+vBI1FITDE. 4, to get abetter picture of ~: T~ [CDVWTHEE%FDHB .
1.  corpse: N&E{k) Fr~[CDWTESICFEULLKARRAT S
1.  whereabouts: TFRTEL. THRIZFT 4. asliverof: T~D&KF 1. T~DWHA ]
2. cadaver: 3Bk, R (CRESIARINITHONBTE, 4. accountfor: T~Z 583, T~I[CH3B.
2. bear: T~%#D,), ~&H([CEITS] 5. account for: T~%Z{BAT S
2. gorgeon: N~ZHYHYEBARS] 6. telltale sign of ~: T~TdHBZEHHHhBHUR
2. lodgein: T~[CBlohvhB ). T~[C&EFS] 7. Corsica: TOJJL>HE]
2. gainfrom: T~M5183%] 8. make sense: TFiD@E->TWVWBI. TDOLDIEHNES]
4. speculation: THERI . TH#ESRJ. TERlL @53 speculate 8.  distinct from ~ : T~ & (IBASHICELS)
4. vanish from: T~HSEZXB). T~HhSHEETS]

WWW.NATURE.COM/NATUREDIGEST

©2012 Nature Japan K.K., trading as NPG Nature Asia-Pacific. All rights reserved.

35

SAMADELLI MARCO/EURAC/DPA/PICTURE-ALLIANCE/NEWSCOM



355 © NATURE

BER
A AI>O DNA DhH

2R FDOURDODBRGEEARIC
EICRAY VAN SIS g

[TyY 1] OFJ Ll BISOVEBEMRRERED G- V. HH

BROYILT—= v AEIEBOME AR > LT EERELTO S,
1—91> - F¥I91A

1 EARTRLIBELLGERGEEEKRDT /  LDEBRERIHAESEIN
fzo AH. EEHRF—LD., FOILMATRREINET
12TY TTvYy) DIEFIFTEE7 DNAEEES % Nature
Communications THELRZ ', #5F. Ty Vs ICREEGRD
RERADFEICBIZFANIEEZZENTES,

2. 5300 FERICETELIEIYY 1 DBEHN. 7ILTRWLWRD A4S
D7 EF =N T OEBMETNAH—CE->THRRESTNZD
(F. 1991 EncefzoTz. REREARE LTI vY 1 (d,
REWCRTHEMCHARINZIEED 1 DTz, INET
DAENS., TyVsICEERE{EREHASHY. ANEEZL
TWT, TARYIREAYVAYVEBRZRICHRICKREZ (T
THTELEZENHBBLTWZ, ULHL. Iy Y1 DIFAENSI(F,
ToEB<LDBEREFITHIIENTES,

3. T4 BoEERE BEFODE, TUTERRICDOWVWT,
TEBRRIZLDZEENIIZVDTY, ERIC. BHRIFEA
BEOHTWBRIZcLERBFELE, COFEIDIEF. 45
TARI VR (4907 - RILY7—/) OFFET. SE0
EREINRFMET —LD)—4 —% DTz Albert Zink 12,

4, 2008 FICF. TvvOMlAFDINIZRYT7 DNA DTSR
BEETINRESINE 2, COEEEYICIE. BRO3I—0Ov
NAEHICERENGEVWERAEENTVERO., TyvVah
I—Ov/\HSHBULIEENERICBLTOLEEWSHERNE
BaEhnf, SB. TyvVsDBEESSICHEULHERT S EREE
[C. TyVADOBEEEDWVW DN ERANRB O, Zink O
F—LlF. Ty OBROBHNSERBUIZMEOZICES
Nn% DNA DIEERIZ et Uiz, Mo NIcEEERSE. Ty
YVADT )LD 96 %ICH =B,

EIRIEH
5. COBERIT—YE. IyvaHEEOEZLTEY. MK
BEORT ABAMEL>fcceeRmBLTWVS, Zink D F—

TARYDLEHH,

Ll BIREEEREETZELFEHREERELTEY. 20
e TyVADRFvUERMNSHIBALIZANS Y LLEE
AT BIZ TRIUDATEEEN DD . [HIFREFHERTIIEL
IR (FHT, LEOAKZSI SR TEMARIRIEF
FR->TVWEBATLR, ZNICEMDNDSTLBOAERED
BETCVWEDE., €ULNITZEETHERLGTENEHEL
NEEAL EZInk F5ET.

IvYaDT/LEFE BHORERBELCOVWTEREBLTV
%, ZInNkDF—LF., Z4LKDOKEME T 3 Borrelia
borgdorferi %/ LDIFF 395D 2 =R LTz, REINTV
BIvY s DREMICIE. NN, ZALKRIERERELTVE
CERIRBIBIMBEREESNGH M Zink [F. TvVsd
EEEREDAVEABRDECHZIANEE, 21 LFERE
LIcEFCEL2EEROBREZAAFTTREMNE LNIEVEH#
ALTWB,

Zink DF —LlE. TvvsDAFLICEATZBEREEDZ, Ty
YVADY REKICIE, YIILT—ZvBELEILVHEREDBHE
CRELLKROGNBZZEENHY., TyVsDRYT/LlG. KICR
LHEBERERANCOMAICEELTVWEZEERLTWVS,
EUNhTBE TvvsARBLTVLZENEFE, HDTEEI—
OvNE2XCEBELTVWED. Z0&. YIIL7—Z+BE&TL
SHEBMAOLHTEEBLCLES>TEH. EHr DN ERLE
KELTW>EOHE LNV,

Z3EZBEDUDENED. EARVN=TVKRE (T —
) THYT /I A% T B Eske Willerslev (3589, TFILT —
Zr Al EHhDI—0Ov/NNAEFHEGN(CEGIRELZEE
ABNTHY, TOMT. TILT—Zv ADNSIVELRVEH
CEELTVWZOTHNIE., BEERVGEIZERBVET ],

(BIER - 5 &)

36 ©2012 Nature Japan K K., trading as NPG Nature Asia-Pacific. All rights reserved. VoL. 9 | No. 5 | May 2012

SAMADELLI MARCO/EURAC/DPA/PICTURE-ALLIANCE/NEWSCOM



naj | |re Nature 91 T ANE NPGRAF ¥ — FIT - IN2 719Dz THLMIEE3A.
¥4 %% W4 2EODEFE. Amazon, FujisanT, WO TEEFROVWEEIFFT!

W\t
f1RALTWVWS
Amazon7¢/

I:U I
T VS ISV SV

'@
‘*
1

A2 AlS

WY1 M, Fujisani s 2EOEE. BT Amazon#i 5,
Ny 9F2IN—DREA. ToTWVWET ", BHMSOTFHBAEFRETTY,
EHRERETIRETT .

"§# U< (3. www.naturejpn.com/bookstores Z#ZELEEL, AmazonH LU Amazon DO (3. Amazon.com, Inc. £z (3Z DEER T DEIETT .

BEDOTAMDESDERULIAHFZEESNS . .
. @S nature asia-pacific
www.naturejpn.com/nd-sub @-‘ p

0000000 0000

3831 B, WERO M5~ 7 0EAMBETIVRSR) HEAMEICS BEE
N CBHBORERREREL. HM - TLER TRAT 344m OXER L5
FUT, 1 HRVI-TULAT L2 EBSEAESN S OTERVA. FRE
RICENIE ZNE>3.1THEOLS7% 1000 FIC—FRIZHETERL, (65
DBEREMAERURAL 7 ADHE | ZHICEELETOLEN S, BIBI(CH
LOERE. MEENTABERE L THSINDZON. REZOFOBENSL, 12 R asmase
M5 100 A7 LJL /kg OFESE, FROMEERLS, BELASTE> TRFETSEL

ERV LBV AN BELADBANMEZZOTEEVA, (YM)

STt g,
22z

YR si gy,

?‘_r¢ > ng :fusm-/,_‘:l

KA g7,

BRI 2,

"BREEMR. RAE LTREXICA>THEWET. —B. Nature ¥4 Y 2 X MRESTI DHAUPT VL
SIERELTHVET,

. . LEDHEVWEDLE
@ nature asia-pacific Tel. 03-3267-8765 (%25) Nature ¥4 ST ZMADSERP G,
Email : advertising@natureasia.com CEEE A=) THI LIS,

NP — TUT STy . :
C #AF v TIT NI J85% : naturedigest@natureasia.com

T 162-0843 fREEFEITA : David Swinbanks s oss -
SRETBRTAET 237 FRECL BEGA  2HE (TNature S15x2b) ZRRH)

Tel. 03-3267-8751 (&) SR BEABICOVTOZER - ZRAEBI
Fax. 03-3267-8754 FHAY W AR, PRE BHEHSPEEDY A MZBHE L TLIES
www.naturejpn.com 5/ R=7 7427 D RTA BRREL LV SEROMREISERTETVEEERT.

SME=R0E BEROA-INEH/FELTHEVET.

©2012 Nature Japan KK, trading as NPG Nature Asia-Pacific.
All rights reserved. 1B#ECE DI EZZELET. WERA  BE4

©2012 Nature Japan K.K., trading as NPG Nature Asia-Pacific. All rights reserved.


http://www.natureasiapacific.com/japan
http://www.natureasiapacific.com/japan
http://www.natureasiapacific.com/japan
http://www.natureasiapacific.com/japan
http://www.natureasiapacific.com/japan
http://www.naturejpn.com
mailto:naturedigest%40natureasia.com?subject=%E3%80%8CNature%20%E3%83%80%E3%82%A4%E3%82%B8%E3%82%A7%E3%82%B9%E3%83%88%E3%80%8D%E3%81%94%E6%84%8F%E8%A6%8B%E4%BF%82

Joaow
—HAN

= BRITISH AIRWAYS
H 75 72\ DR

é\
1
v
-
ZEEDHZELHZRAI IR 2577 —)L ) Tit, A% )
PO EBELACEETET, Bhrkovry, 2L
THRENTIRE 572 OPSER %M, BEROAR—R, 77 1.
AN —ZRYNC L% v €T, BEE 2EMIC, Bt I
H,OIHRE, BLOAFOAEELIENTEET, 1
g
43¢, ba.comTI PR \0, %

WABYE L6-7 [IHS WX B

RIEHAIAG - =S £ )y LS

9550-0881L * NSSI

PSEHEENTYH | 4353

4910072710522

M 07271-05
Ff 680 H ' 00648

Printed in Japan




	Natureダイジェスト 2012年5月号
	NATURE NEWS
	Y染色体消滅説に反論
	ついにゴリラのゲノムを解読
	光メモリーの集積チップ実現へ 
	マリファナが記憶を障害する機構

	NEWS SCAN
	4万4000基の電波望遠鏡アレイ
	好みのうるさいランと菌

	NATURE NEWS
	3万年前の花が咲いた
	南極の氷底湖についに到達

	SEVEN DAYS: プーチンに贈られた黄色い水
	NEWS & VIEWS
	地球サイズの惑星が見つかった
	放射性炭素14の超高感度測定法

	NEWS FEATURE: クラゲ大襲来
	NATURE NEWS
	NASAが本命視する原子力宇宙船
	思慮に欠ける日本の研究所統廃合計画

	JAPANESE AUTHOR: シナプスの活動を一括して調べることで、神経回路の緻密な配線メカニズムに迫る！
	NEWS FEATURE: 異端を正統に変えた女性科学者
	RESEARCH HIGHLIGHT: 虹色キンモグラの秘密
	EDITORIAL
	インフルエンザウイルス論文は、全文掲載が当然
	チューリング生誕100周年

	HIGHLIGHTS
	2012年3月1日号 
	2012年3月8日号 
	2012年3月15日号 
	2012年3月22日号
	2012年3月29日号 

	英語でNature: Iceman’s DNA reveals health risks and relations 


