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Broken genes in solid tumours
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Grape genome unpicked

Vintage sequence could lead to improved pest resistance and new wine

flavours.

http://www.nature.com/news/2007/070820/full/070820-13.html

Michael Hopkin

A French-led team of geneticists has cemented the 7. The finished sequence shows a huge expanse of
country's reputation as the world's wine capital — by terpene and tannin genes compared with other plant
compiling the complete genetic code of a Pinot Noir genomes studied so far, says team member Jean
grape. Perhaps unsurprisingly, they have discovered that Weissenbach, who is based at Genoscope. The strain
the species has a large repertoire of genes that produce studied contains 70-80 terpene genes alone, he says.
compounds known to give complex flavours to fruit. Studying these could lead to new styles to tickle the
palate, Weissenbach suggests. "We may be able to find
Among the almost half-billion DNA 'letters' pieced combinations of terpene genes which could provide
together by the researchers are a host of genes that new flavours," he says.
encode terpenes and tannins — which any wine buff
will tell you are essential for a fine vintage. 8. But genetically tweaking the taste of wine won't be
straightforward, since flavour also depends upon the
The finished sequence is the work of a consortium of conditions under which the grapes are grown and the
French and Italian researchers led by Patrick Wincker, wine is produced. And there is a lot of genetic variation
a geneticist based at Genoscope — the French national that the team doesn't yet know about. "There are
genetic-sequencing facility in Evry. Full analysis of the probably a different number of [flavour] genes from
more than 30,000 genes contained within the sequence vine to vine; more or less flavour genes may be
could aid breeding strains with novel flavours or better expressed at a given time; there may be seasonal
pest resistance. differences," says Weissenbach.
It is the first genome of any fruit crop to be sequenced, 9. Helping farmers to beat pests could be more
and only the fourth flowering plant. It also gives straightforward. Many grape varieties fall victim to
evolutionary geneticists a valuable insight into the pests such as mildew, and spotting the genes grapes
crucial evolutionary event that divided flowering plants use to defend themselves could help in breeding
into the two main groups we see today. varieties more resistant to attack.
Full of flavour Grain and grape
Wine-producing grapes (Vitis vinifera) show lots of 10. In evolutionary terms, the grape genome also shows
genetic variation. So the researchers chose Pinot Noir the tell-tale signs of a crucial event, roughly 250 million
grapes, which lend their flavour to both Burgundy and years ago, that divided the flowering plants into their
Champagne wines, and subjected the grapevines to two main groups — dicotyledons, such as trees, fruit
several generations of inbreeding to get a strain (called and vegetables; and monocotyledons, which include
PN 40024) with a less variable sequence. grass-like crops such as wheat and rice, as well as
flowers such as orchids.
They then chopped its DNA into millions of fragments,
sequenced these, and spliced the code back together 11. Drinking lore warns against 'mixing the grain and the

using a computer programme to create the full genome.
The sequence is published online by Nature!.

grape'. But comparing the grapevine sequence with
that of rice reveals that grapes show the hallmarks of
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a wholesale triplication of the entire genome, which
dicotyledons underwent but monocotyledons did not.
The pattern is consistent with the organization of the
two other dicotyledons genomes so far sequenced, the
poplar tree and the genetic model plant Arabidopsis.

12. But while evolutionary geneticists ponder this, and
wine-producers contemplate the prospect of new
flavours, the insights provided by genetics can't
replace the knowledge gained through centuries of
tradition, Weissenbach points out. "We may create an
increase in variety in terms of flavours, but in terms of
quality that might be a different story," he says.

References
1.French-Italian Public Consortium for Grapevine Genome Characterization.
Nature advance online publication, doi:10.1038/nature06148 (2007).

(4070919 k) Eld?

HENS L hET. TEXTIRENDOEELRFDIERRY = F5t
£5£9370Yz0 b, CNETIC. XBE. BER. 71X >
OAXFIXF. XVR ErBE ZLOBOREEFHBEHRIN
THY., REETHROTOY 17 MEHZ L,

/L T7OYo MIEY. FEERERELLY., EoBiEE
FREALTZY., RBRE(CRVEFEYZ RERR LY T3 2 ENHRE
783, PIZE HBBIRTOREEEFHRESNNLE. Z DHEE
ZHET 2 EREREIT D LT, FUMRNIDEFENTED LD
[C72%,

Science key words

J-K sequence : EEFS

EeF MR NS DR TH B DN I 2 TIIDNADIREES%Z EH%T 3,

EMFETIE. VNV EDT I/ BEYIOIEHEOESCEAV SN,
1. genetic code : #EFI1— K (#EHES

TN EDT X/ BRI T 2 ERIERZESES, DNADIGEE

FCL>TREINS,
2. DNA ‘letters’ : DNA TXXF

DNA DIEEES x5t d % & F(C. 4EBDIEE (Adenine. Cytosine.
LG T) EAWR EZB N5,

Guanine, Thymine) MEXZF (A G
ZZTRZODELSCHRELTWVS,

2. terpene(s) : TILRY

BHO1Y T (CH=C(CHs3)CH=CH2) HEE L T CERABRLEN
DTN, (VT /A RETLENS. Y. B BRGECHFEL. R

EURELLTEEFEREZETZEDESL.
2. tannin(s) : >=>

C14H1009, RTA U PBEF. B ECEENTVD, BHPELROIEY)
BHXRED. > d K71V OEKICHEEESZZ1Z1T TR, Bt

=fhIE T 3% EIZE D,
4, flowering plant : SE{EEY

TEEBAE. BF%E DT ZEHOKRI. BEBIEOXBINGVEVNT, B
ETIEFEY (seed-plant) ELlENZ T ENSVEH, 2ERTE

XARIC &L > TEFEYH 2 VR FENE LTS,
5. genetic variation : E{zAI% 1L

BHBENCT XS EDBELRFNEFET DT &, genetic diversity EE WL
S5, BIEHSHREMRIENTVS & BROFER EICWA TRELTO

femEfnizl, EefBELY $2RENSH S Vb TV 3,

nature

94Nl unpicked : TSNz

Y=k

Yk

10.

unpick(ed) [CIF. THEWVBZ FE < » TTEPRED) fidr & 5N TLELY
EVWSEHRNDH B,

vintage: 'E>7—204 > ) TEHEWUEDTA Y] EWVWDEEDD S H\
ZZTIEE Toa>B7 R DR,

pest resistance : [FEREIETTIE]

cemented : 2E (C L7z

gzl cement(d. BEBEF TEAY NTDEL) EWVDER,

a large repertoire of... : [~DAL/S—K~1)—]

wine buff : [ 71 > B4R

buff (FFE(CILKOOERIRT,. 177> Y27 MEPIR) OEK, HEHE
[FABVHEALTOYZT D EZRBEKL TV, 20440 —1—3—o M
RT>T 1 THATOHROE (buff; < TATZEREE) ([CHERLTWVS,
strains : [ %%t (Bt (@&

lendAtoB: (A%BI(2) (5231 RZx3) MIZX 3]

spliced : DR EEHET]

tickle the palate : [kEEZZ L FEHE5 )

tweaking : [M§FA%¥ T3

straightforward : MEMBFRT, BEHNEWVC &) T—HfE)
In..terms: ~(CRALT) T~DRNE5RZ L) [~ [CDVTWVRIF]
tell-tale : I (GE§Lle LC) #15B-CWV3 )

drinking lore : DEGDHZ |

hallmarks : MBE4EHEU

et ElF RRORERMAT B LMBHHD &,

wholesale : TAXHRED ) TAED

ponder: (#ET 3 U< WEZ D]

contemplate : ponder EFIUEKRTHVWS NS HEEH 2D\ [ FHT 2
[£E<381 EV S ERHEKDGZETH S,

the prospect of ... : (~®) TRA# ) TR3E L) METAEM)

inbreeding : F®&3E

B URRECET 2EERETORE. REREOR. FRREEZREVERT 2
LT, BREGELRTORBEERELRT D ENTED, RA. $BOEFE
BLFOHRRHNEKEICIEND Z EEZL,

mildew : 5 A 2R

U R DA EROIMTEYZF LR (C L D BEIREDRIR. FERENDS EAH
HEALIEELDICHELEY, BLICZFOEHEMNLL > TV, TORER,
HERNERE(CTETHRLGo . ENSRELZRNINGCW T B2,
BREARNEE TN TLUES 2 EEH 2,

dicotyledons : XFZEiE)

WIEHDS B, 2ROFEEEDEWD I &, MBIRITE S TEEERD.
ERHNMBRICWATVD Z LR ENFME LTETENS,
monocotyledons : BFEEiEY)

WTEHDS 5. 1ROFEEEDENDZ LT, FILERICHENS,
BHOFRIENY TH Y. BERHDFATMCTH S 2 L0 EDREEE D,
triplication : DNAD =%

—MERIC(E T345) =8 ORKTH N 2 Tld BUBRERSZ
T DDNAKTHENT / A EIC3DIFEET D LD L ERRER LS,
poplar tree : K75 (DAK)

YIRS E (Populus) DREIARD—AZHIEIERR, 200649 A (C.
RTSDO—E, NIV FF (Populus trichocarpa) DE4 /) INECHIERFEHN
ARE L TE#IHTHRT LTz,

Arabidopsis : 04 X3+2XF (Arabidopsis thaliana)

TSRO0 XFRFBOME, 2000512 82, 1EME LTIIHH
27/ LARWRHEAMET Ulce 7/ LT A4 X313 RIEEN. BaTH
[3#2 75 6000 T, #WFAEMTIR/NDIPREICAD. FFEYFERIC
BLTWBTESH., ETIVEME UTELFIEINTWLS,

www.nature.com/naturedigest

October 2007 | volume4 |

©2007 NPG Nature Asia-Pacific

27


http://www.nature.com/naturedigest 

nature

NEWS

BRIAN MACDONALD PHOTOGRAPHY /PICTUREARTS / NEWSCOM

news@nature.com

TIOVATEDEGREEF LN E/ - JI—=ILEDTRY
DEBEEI—REFEOH T, HROD T OFRLME LTD
TV ADAERRERZEOE Lz, RO ZENELNAG
WA ZDTRINS(E, RECEMGAKEEZSTZEN
MoNTVWSMEEEY HTBEETHAESHE DM > 1,

ARF—LICK>TOREELININSEDDNATXFE ) (T
BhBIEE) OFR(ClE. TRV EYY VR TI—RT B
DEGFNEENTWVD, TIRVEYYZUNEEDEY
T DA VCE>TRBRIEF. A VEBFRGS (FH#T
YA TINBREA S,

COEERINOBEFRTE T E Y/ AT (7702017
) — (282 ELDREES RG> —) (CFRE T % Patrick
Winckerz ) =4 —&92%. 7720 R&EAF )T OHREICK
BHRMBRORRTH S, ZDERETICESEND 3 AEUL
DOBEFH+2CHTINNE FEEBREDEVRREIE
R E DOEBEOBRE(CRIIDONE LN,

TROE 7 LEIND SIS MO TORBIEY T, EFiE
WMELTE, FRAFETHS, Fo. ELERFFEICHL T
BFEYN. SHHFOND 2DDEERNERICHIKLTTEN
LOEXRGQHRE(CET2EELGMRZETZ6LT<NS,

BA%DEME

T4 DEREKE 2B TR (Vitis vinifera) [3BIEHIZ R
HELLEV, ZITHERF—LALEG 7IIT—=a - 71>
DIV ICRKREMZZE/ - JO—ILED T R %%
U FIRRKEEHHAIRVIRL T BEIILHREDODIRVRET
(PN 40024) &={#EWH LTz,

I(C. ZTDPN 40024 O DNAZ=EEE A DRTA (C U THEY ST
LTASG, OYEa—9—7055 L% E> CEEI— RET
EBUICOHRETADOET. ¥/ LSO T—4 RHEEL
fzo CTOEBIT—4 3. NatureStA> S VARCREINE ',

REINTE T LIZIERERTIA S (F. BECY / LABEHINES SN
ZEHDEMELNRT, REDTILRY EY > Y DBEEFH
BOomolz. EFIRF—LDAVN—THZY T /RAA—TD
Jean Weissenbach (3585, fE(C&NI(E PN 40024 ([ClFF
IRVBEFREITT70~80EHY. INEERT B LT,

10.

11.

12.

Published online: 26 August 2007 | doi:10.1038/news070820-13
T RODYT ) LhESRS NN

714 VRA7 RIDT ) LOBEEFFSE, REEEREORELHELAKZE DT 1 > ORI
DIEHBIME LNV,
http://www.nature.com/news/2007/070820/full/070820-13.html
AT - RTF>

REZZUFEZ2HUWVWRIAILICDRAZAEEENH B &L
S, THUVWEREED BT FILRVBEFOHEFEDLEER
DlFensmntE LnEkttAl & Weissenbach (3559

22Uy 74 > O BERFEAM CHERRET 2 03— TlEL
MRV, BEKRIE. 7 RODFBERAEDOT 1> ORYERMAF(CK >
TEEATINZHNETHD, BFIFIC. 7 RUDEBEHZHE
[CDWTIE, SEDERTIES TEBSMCE>TLENZ EMN
%\, IBZ5LTRIDKICEL>T [AK] B FOMITE
BoTWBTL&LD U, HIRTZAKEGFOMIIFRACEL -
TERIT BAEEN DB FT, FHELHINE LNEFLAY
& Weissenbach (FW D,

FNEVIEE. TROZFRE(CHHLS UTCHEBRREHT3 (135
HEEZSTHD, BELDOTRIODREN SEATTLRE
DFBRZECREONTVBEH. TROUDNRRENSEEFD
EHEE->TVRBEBLRFEREINE. FREICERVRED
BREICRIDOHNE LN,

gEMET R

EEEWSENSHDE. TRYDT/ LICE. BFEDD 2
DOEERDIERF (WFENEY & BEFEREY) ANDODIEEWNS,
SHEH2E5000 8 FRTDERL HRKEDELNEZ> TV 2.
WFEREYC (S, AR, R FRHSEN. EFEBEYICE
JLF ARBERDQLSBIFYP IR EDTHENZ T NS,

TRIBEE DA DF v Ry 3T B EVWDERYSDH
ADBBH, SEIF. ARETRID ((FrPRy] B58)
T LB TN, ZORER. TRUICRT/ LK
[Ch7z > TKFRIE DNA D ZFEHR DFE &V D BE QRN
HBZENHRLIZ, NFEEY =R ZH Tz BEF
TEREYIE > TVEWV, CDOEDIBT RIS LDIVT— (3,
CNETBERIINEG SN 2BOMNFEREY (R7Z&
BERFETIVEYOS O XS RF) DT/ LBRECESNK
N 3.

EEGREBEECOREAE L. 71 VEEA—H—IH R
BEBROATRESE Z185T L CL\ B BIEFEMR TRONZ AR,
BHHCCE DB L > TEONEMHICE > THRb3
EFTERV, & Weissenbach (FHEE L. [EBROFEME SHED
BZ5TIN BB e, BmEEIRNELNELAL E3EOT.

28 |

October 2007

|  volume 4

NATURE DIGEST H#&E#R4AR

©2007 NPG Nature Asia-Pacific


http://www.nature.com/news/2007/070820/full/070820-13.html

@ nature publishing group

RI1Fr— - NTVy09 - J)—T=rs Physical Science 1)—X
Nature WO TEEETEEORVIEREM S v—FIUp, 2006 EE AN NI 7049 — TEIEML,
YIER Nature 75V RI3. BEREHICHII3) —F—HiiZHIILTWET .

*ISI Journal Citation Reports, Thomson, 2006

#E A4 H5RNo.1
26.681 | r—

materials )2
MR
20024E9A 8l 20235 £ 15.941"

2004 £F 13.531"
MEBE SRWMER.,
WE{ED3ID>OATI)—-T

nature ]

physics
Y122

20055F10R gl

20064F 12.040°
WEZOAFIS +—FNT nature |
No.1 nanotechnology

[ S /7o/09—
2006108 8IFI

nature
hotonics
R =0 X

20074E1AH &l

ature
PeOScie
~ iR
 20084F1A &Il

T

namre :
photonics

nature
g(‘.‘DSCIE ncc

NPG RALF v — TIT - IN 71499
YANZAE R BBEWEDLE: /
Email : institutions@natureasia.com

Tel : 03-3267-8769

Fax : 03-3267-8746 @ nature asia—paciﬁc



NaturelEhobBITTETATHOEWVWIEHR

HAE<NAMUIrC=5:T

Nature Digestld. NatureZBADER(CIWHERECERLUTWERLEHICER—YBARETHREINE
TY, ZEEALTHERSTN=Natured sk, Naturezd > 514> Z1— R (CEHINTVWBIRHOR

1 ZRVRFERFLEDKEBRFELLV. BEF I FILOEERELEFELMDOY, FELLIMELSTVET,

MEEERE

R-WRESD yoFIVRERE
Natureﬁ;’;gfgmﬁmeﬁ% B4~

- BHCEBVDEIE
turefd.b_cl Natureﬂiw ] N 4[,37*(7:_5\' °
‘;;;?ébgﬂ,\f:ﬁl‘fia_‘- 23ENature D|gestfﬁ5§<

@ﬁfgﬁﬂ%%ﬁ%’& #HLLTH

e A=r

7 =—a— A
%ﬁNaturel:}E%&ént_l

%= 2]t ‘B
R BAAEESERDE B pRsas OB
nLELE ﬁﬁ%@rﬂ@aﬂc%ﬂi@iﬁ;i V) SEEDOAT A/ ’g;\’zﬂ%v%ﬁi%%ibﬂﬁfi
f;@; S, B OATE LT, CUTET ZDEDT RAOHREDE
N =N %#‘] o

opa—y—gorsn 1 HE

%l:Natureh‘ff‘/’i ¢a—=f1\N
i\f(h\%iﬁo

nature
DIGEST

News
M= 1-2

nature
DIGEST

Japanese News Feature
= B BAORF=1—2

Special Report W= L

BAY7IVI DR FERF &l
FERILAR—b RGE BAROTESELRNFE 21—

ZIREEAM L.

A i ; hhuPI<
Highlight CHFERCDOF _ ‘ALET,
RXNT ¥|11__I4$E .

Business News [CAWELLE gfthlégg

EYXR-Za—2R T )

News and Views
News Feature Dature BRI
HE=a2 R Editorial
# B
news@nature.com
Nature#4>34>=1—2 Author

WXEEONTO71—)L

Japanese Author Research Highlights
BAARSEADC L IE 11— VY=F-N51h
Nature(CiaX % H& LIzBAAHR }
HCA I 1— FREEHETAA R
DEBEEL Ay %55 TNature
t-vesmz | [ES RN e NatureOEH% BT L — X DEBICMZT, ="
L& EDESLHEARENND BROEAY NEBNT

= 31023  BEALLIDLARILTYyTLTOLKD

T RIS S SN E L TEEATEET.

J
Nature Digestemmms=Az 5505 > WWW.NaAtu I'Ej pn.com / di ge5t'f07

Printed in Japan ZEfifi 680H 6 l@g nature asia-pacific
ISSN 1880-0556 AE648H

oéﬂ Established 1987 as Nature Japan K.K.
"ﬁlVe? S0t




