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utilization is reduced and lipid and protein
utilization is enhanced, is caused by an absol ute or
relative deficiency of insulin. In the nore severe
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hyper gl ycem a, glycosuria, water and el ectrol yte | oss,
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have yi el ded several loci, and the primry focus of
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presence or absence of at |east one allele of at |east

one pol ynorphic marker in a nucleic acid sanple
W@R0ai22d” from t he i ndividual, wherein the at PEBEE20¢#180089

pol ynor phic marker is selected fromthe markers set

forth in Tables 10-12, and markers in |inkage
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met hod of di agnosing a susceptibility to Type 2
samali dibetceson | nEvty enfiedi isentonneeedt theastoowae for transmitting
pol ynmor phic marker is present within SEQ ID NO 1, SEQ
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rs9356744 (SEQ. | D _NO 34), rs936822 Q.L.D NGO
patlys 23496835 SEGS) |5ONéesé§agqe§69@yei%§ %3@5% &@ nd a second
rsl 860316 (SEQ I DNO. 10), rsl 981647 (SEQ I D NO
posirtdPRARE e dEETarDiNg B! Be2 At he( ES ﬂéﬂeﬁ%)ed to a lower
rs9890889 (SEQ I D NO 31), and markers in |inkage
windlitbeggti.l i bri um therewith. In another enbodi nent, the
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anot her enbodi nent, the at | east one markers is
selected fromthe markers setzforth in Table 24. | n
one enbodi nent, the nethod of determning a
susceptibility, or diagnosing a susceptibility, of
Type 2 di abet es, further conprlses asseSS|ng the
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| east one pol ynorphic marker selected fromat | east
one marker selected fromrs2497304 (SEQ ID NO 16),

w0 e®8/15237 (SEQ | D NO: 30), rsl 0882091 (SEQ | D NEH)T2008/000089
rs7914814 (SEQ I D NG 24), rs6583830 (SEQ I D NG 20),
rs2421943 (‘SEQ I D NG 15), rs6583826 (SEQ ID NO 19),
rs7752906 (SEQ I D NG 32), rsl569699 (SEQ ID NG 6),

r. 56992. ( S D.INO21), I ;
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set forth in Tables 1-6 and 14.1 n a second aspect,
inletheddayvent ouriet eddgeesntiocve mieddhedges. detchrimts mng driven through
susceptibility to Type 2 di abetes in a hunman
a médMdhViflUalppogodmribysi g dater ntsulfy whes hesviak lieastuipped with
one at-risk allele in at |east one pol ynorphic marker

ropdsS gBﬁE&%&H kB angerolyRegdat aseterdend yed; § r@mddie by modifying,
I ndi vidual, wherein the at |east one pol ynorphic

mar kK i.S_sel ec f. ers: S N :
Bt o AE S ok i R L T ocags Qs DO B ioupetied by
t herewi.th, and erei.n determ nation_of the presence,.
clecif T hEHIES) BASTE D SRS ok dPBS A ERRE v G kite o 2
~increased susceptibility to Type 2 diabetes in the ,
winghndihatdwrfituatpe gerfSrppetdat Eet PESMSENG e§lprt gty The kite
enbodi ment information about marker identity, and the
asceablb epiishest dyushef win@ expdiovtthealthei léft | musien@ndofgescribing an
about the identity of the two alleles carried by the
almdsndpantpeinal cfilerr pheh nar kee. wiklte sgesbtdipectdiatnasAfteamyaving ended
conprise allelic informati on about one or nore narker,

the IckHEIdH) thWe QE 8D FRIKEBESI Al egtoerwdmke dibvderisy order to
five or nore narkers, one hundred or nore markers,
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conprises genotype information from a whol egenone

a snent_of _the indiyi i [ eds : -
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..markers._In one enbodiment, the at | east one .

WLt g| BT i SHRIREr s CT CUBF SUF TN i SEITIS e L SiEEErictty by
ID NO2 or SEQID NO 3. In another enbodi nent, the at ,

actuegany, dive MBRS rRfr PRPES ne KEPCR PSRy d° Pedsierter- The kite
mar ker sel ected fromrs2497304 (SEQ ID NGO 16),

is drd9d 391 meSEQOI Dadiitional roPpeg82eousll Sibdch idowand attack angle
rs7914814 (SEQ I D NO 24), rs6583830 (SEQ | D NO 20),

is mosl2824043h¢ SEQel ExdQds1b)th rsHEBB8REadSEQyld NOLéd)having ended
rs7752906 (SEQ I D NG 32), rsl 569699 (SEQ ID NG 6),

the 254406992 (REQUER-NGQALE, 1§ 583502460 GHEQHD KNE: 33 ,recovered in
(59356744 (SEQ | D NO 34) . rs9368222 (SEQ I D NO 35).

4 3 :36), rs6931514 (SEQ I D NO 37),
orde{r;lcgggt%%g 1iP(SeE%QIC![')(_g)l\%glﬁOg, rsl 981647 ESEQ I D NO 1?[),

rsl 843622 (SEQ I.D L 9)., I E . ) :
 S55008B0Pt SEG TN ARAHRr D (Y T Rsgys Aeplicent of
di se uiIibr'un1therSmﬁth. | n another enboginent, tge
the JprqseR8t ABRE UG o PPRTOSTEr Rer*E8mBYPsds St | CAVEIbHY eneray
marker in strong |inkage disequilibrium _ as defined by, '
compyifbRrg Aty deast dnsr Mibe|thit grediediikgn Brop Res groung” immersed
of greater than 0.2, with one or nore markers sel ected
in dtr drastheongr supd cowsest iangl af wirde twebiker wigetversicdl jiagis placed
Tabl e 22, Table 23 and Table 24. In one preferred
enbodi nent, the at |east one pol ynorphic marker is
selected frommarkers rs7752906 (SEQ | D NGO 32),
rsl 569699 (SEQ ID NO 6), rs7756992 (SEQ I D NG 21),
rs9350271 (SEQ I D NO 33), rs9356744 (SEQ I D NO 34),
rs9368222 (SEQ I D NO 35), rsl 0440833 (SEQ I D NG 36),
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(SEQ I D NG 21), rs9350271 (SEQ ID NG 33), rs9356744
(SEQ I D NO 34), rs9368222 (SEQ ID NO 35), rsl 0440833
W@ 3EQ12D@SNO. 36), and rs6931514 (SEQ | D NO 37) . PATIIE20&8/000089
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mar ker rs7756992 (SEQ ID NGO 21), and markers in
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t he markers set forth in Table 23. In yet another

converbodi meht windheentrdeaditconelarirker ensraye| gotowdhf egmieast one
mar ker rs2191113 (SEQ ID NO 13), and markers in

gendriaBag@to s espstenbr opemat ey ewist hgerdaraanot hewoperating with the
enbodi nent, the at | east one markers is selected from

turdibe, ”ﬁ{eke.cro‘ée§ ebe Rl bRaptedl@bte Z4.crhAsyed reRBbRRfal energy from
enbodi ment, the at | east one nmarker is selected from

and "B K&LS kH.E'eé é}{ﬁag:% di.seguidd hakymwidh the; 9";\ 88 N&ich wind

on chronosone bet ween position 1138, 032, %98 an

118 134 ( I Id 3 geno
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marker is | ocated within the SLC30A gene pne
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susceptibility, or diagnosing a susceptlblllty of

the T¥pee @rpcéb@w@an Wit hete clHei sAEUaEs @8V nyt Heans of  ropes.
frequency of at |east one haplotype in the individual.

Mordavepneins sobh evibddsyesen, witie aamns |asals rotgrid nhaphasity pehd somponents -
sel ected fromthe haplotypes that conprise at | east

arr2@ed pody revophhg tray kepeasarsetdriiofid the kabéesark Gn ahe turbine
pol ynmor phic markers in |inkage disequilibrium

centlRELEMW e rekofe 2RAt RERy eFRAitiBNboidthe nalvhl &2StheORBpes go away
hapl otype is sel ected ¥r om t he hapl ot ypes t hat

from&(p gﬁ%nat td ;ﬁ%g ?ﬁw markerseliegt tfanomth arms

st one marker selecte r52497304 (SE

6 s947591 (SEQ | D _NQ. 30) | 088 (SEQID
and REF AT G 5h8 g 1A% (S0 O NG PPSREHa830 (5K I'D
NG 20), rs2421943 (SEQ I D NO . 15), rs6583826 SE% | D
NGORY: r 87759086 PR 15 REPRSSLNGr SRS 69BSS1SES 1P art, known
NO 6), rs7756992 (SEQ I D NO 21), rs9350271 (SE
windNGHEREMS r sGB5HRA4 Wi SEQK PNGE3E) inr 9838820t 1r19vmg common
NG 35), rsl 0440833 (SEQ I D NO 36), rs6931514 (SEQ ID
charNOL87)sticst 860316 (SEQ I D NO. 10), rsl 981647 (SEQ I D
NO 11), rsl 843622 (SEQ ID NO 9), rs2191113 (SEQ ID
- dNO kiBds d4re9890882d( BEth | M MNORBLyr espsmankewsth rdriving ropes:
| i nkage disequilibriumtherewith. In another

thi£MRdEMeRLs e @pel 288t oneapkatdperrss sekeei@dy production
fromthe hapl otypes set forth'in Tables 1-6 and 14. In

occC rtl%' %&”@9&{5@9@ ng ttljlee 'krﬂfgn&f ’ngl ﬁ\%?ﬁéﬂ&%ﬁ%' OButpfto other

€ presence o east one at-risk

cind SIS RORL LG TREASL LR UL gfL P! Boroming

_susceptibility to Typ i abetes. I n _one enmhodi ,
this HanFReTeadtt BFcBbLHS PLLSI eae&sacfpér@?evanay@iie Kites nakes
relative risk (RR) or odds ratio ((R?L of at | east
the Wing, sysreanst st usessaPhirate, t WEth Rét ezdlgged disadvantages;
susceptibility is characterized by a relative risk
- yheRkibes ades dratdro byORpcloials | dastctly 20nsthhledmm the kites or
enbodi nents, the presence of rs2497304 allele A
rs947591 allele A rsl 0882091 allele C rs7914814
allele T, rs6583830 allele As5rs2421943 allele G
rs6583826 allele G rs7752906 allele A rsl569699
allele C, rs7756992 allele G rs9350271 allele A
rs9356744 allele C, r39368222 allele A rsl 0440833
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di abetes. | n another enbodi nent, the absence of at

| east one at-risk allele in a nucleic acid sanple from
W@ b@sizdsvi dual is indicative of a decreased PCT/IT2008/000089

susceptibility of Type 2 diabetes. Particul ar

enbodi nents of the nethods of the invention relate to

the at | east one nmarker or hapl otype being further

throul%gogﬁxﬂ O¥§érér1v ! Ir% LS Qggd%dfaﬁﬁo%ﬁgaix%j of these ropes

ucose nce an |nd|V|

enbodi nents,_the prese or the _determ nation of
OC%W%Ye&g%n%n%f APEnes &Xfﬁgﬂﬁﬂﬁ%&%@ﬂ A ] g erlaced o
is indicative of an increased susceptlblllty to g
grougidabeteds CrafdsRnerei Arathehgt oremst (Barely |Sép@01aed y fhe Kites
hapl otype is further indicative of decreased insulin
themsesyesise landhee Phpase edf gilucuse tropes.argl@cengnicertt giimches at
enbodi ments of the invention, |inkage disequilibrium
grounsl téarlael brvsz edt byo romenne paakues ther ehdddy efibigrasateérfrom the
than 0.8 and/or r2 of greater than 0.2. However, other

wind/ @hpestEofo tgphee amd HH «ingeRsdiizassd Qeadiso possi bl e
i n other enbodi nents, and such enbodi nents are al so

ggt }t&t'%st Qf‘e %ﬁ“?p@n Qfy EP@eLC - r‘a@é‘ eélte'c991c1%§/ when ascending by

scribed in further detail herein. Another aspect of
th |nv nti.on r Iates h f S
explso&E%: I%‘S FF?? C?ypeglﬂ gy et glgnc? ntl’%%% 8&{1]&m%nt parallel to
|nd|V|duaI conp r|S|n cr.eeni a, nucl ei c aC|d .
the PR SRAEG] SSEAT STt ol BRSO B oIS TrBHEE ik kel SpPy Placing
hapl otype in SEQ ID NO 1, SEQID NO 2 or SEQ I D NO 3,
the (RaES G5t F&REL S NWPERET 1hor BHEEE SB ke Pepkinwpifyge 2n a limited
di abetes in a human popul ati on, wherein the presence

numbefr af aird i sictemekelt ahdellpednn deligset tceaslone the lift force
pol ynor phi sm or an at-ri sk haplotype in the nucleic

(nar@Ciyd theenind i @sushe compbnanduakrpendiaviag € esvad edind speed) in .-

susceptibility to di abetes, and wherein the absence of

additcthén alo tBaStragneoie rlhsckrd@%r k&maak! el xQtedtc1iBK The advantage
hapl otype in the nucleic acid identifies the

der v[lg%vf&tﬂtfalth S Jagt JRayjng ;b&e%' %M%ﬁg; m&e%m' Fddbet to the

ne enbodi nent, the po ynDrphls hap otype 'S
sel ect ed fron1r3249 (.SE ID NO'16 EQ
Pfemsuw%)con%ﬂsﬁtﬁséﬁoﬁ {SED PB'Ro o PR Rota (SR BOt oLy

, .rs6583830 (SEQ I D NO. 2 rs2 43 E
the rlié).tel SlsF%%%%é%%g%%EéheDk&E? fﬁ)t 1?567*}%‘?96 (8@@”% in both
NO 32 rsl 569699 (SEQ ID"NG 6), rs7756992 fSEQ I D
modeRQ 21’)?6, r Y350 2TEENCSELYRD N@e%‘)lngr sO35b744(qrSE@SFending  step
NO 34), rs9368222 (SEQ I D NO 35), rsl 0440833 (SEQ ID
alte@aB8) withk 69 ddsbyet ECY D Kmpliéﬁ,ths¢8mm¥3ﬁ6ag§§ﬁ@ EDfect of the
NO 10), rsl 981647 (SEQ ID NGO 11), rsl 843622 (SEQ ID
kitdSOrByqughsWAhl TBe (SEQuUcDidO 0f13) ectird 8890 882uESEQH Present only
NO 31), and markers in |inkage
dum%selgyfléﬁvrmgﬂﬁa%e%g&w@a eharast piiczed 1Ry FAYNEIIC is absent
values for |D | of greater than 0.8 and/or r2 of
dum%ge ElLhan. 2 Certain enbodi nents of the invention
er conpri se a step of screening the nuclelc acid
- tfh ee PESRENES oS ot egSt 2083 at ﬁ r ropes, the
var FantYt 6F “FS 1} ac%éte%m&’ o ERul e T Topess
Bl.ock C06 g QID NG 1), LD Block OO (SEQ | D NO %
rotalign | ot B"g Rh?ﬂ?‘:%rgﬁ‘jt?% NG PSR Sad iAoy PY ihterposing
genetic variants can_in specific enbodinents include
red@ﬁxyfs vatilgngoehdtothad 1pe gpraddeing fanegongvigh continuity during an
susceptibility or risk variant for Type 2 di abetes,
operafichadivedge othigcevbné dntts desoeirpectcdweseby.adtnabig such winches
enbodi nent, the step conprises screening the nucleic
acid for the presence or absence of at |east one
at-risk allele of at |east oge at-risk variant for
Type 2 diabetes in the TCF7L2 gene, wherein
determ nation of the presence of the at |east one
at-rlsk aIIeIe 'S |nd|cat|ve of |ncreased

oy - o — ~ 1 . T



rs7901695, rs7903146, rsl 2243326 and rs4506565, and
markers in |linkage disequilibriumtherewith. In
wa@pwshz2saspect of the present invention, the PCEHEEAESH00089
of the marker or haplotype found to be associated with
Type 2 di abetes, and as such useful for determi ning a
susceptlblllty to Type 2 diabetes, is indicative of a

throql:gfuf RHENES f 038, rate,of atnheel%egi:ﬁﬁttyt Q;eﬁe?ﬁfltdnc l*_’Lln%érruptlon
eatnent no allty for Type 2 di abetes. n anot her

he_i I
occqra e?]rtll Tal 281? 0 ?rtllc?fgglzlg é)artee§oés%§/epge éucegi gner . The continuous

assess|

susce t|b|||t to pe 2 diabetes in h

curnenyi @%ﬁdﬁﬁﬂﬁ t%/ &t %BSWF@%POW@% }Pi}ltf‘?dngt accumulators;
| east one polynDrphlc marker within SEQ ID NO 1,

- atpemaop Bes $EEN| Baeed, extlugivelgase faﬁepﬁeqi%ﬁ&@ﬁh@fc E ectricity
mar ker in |inkage disequilibriumtherewth;

thratghermioychic t beogperot fpe shaitcgs off thesaaphetbsat the kites must
i ndi vi dual s di agnosed with, or having a susceptibility

desdr@be e Z1dirabehesidandodei-amibaitig thee gehabyperted energy is
status of a sanple of control individuals; wherein a

ahm%kgaﬁ&ﬂgagiydkgﬂgéggpe in frequency of at |east one
lele in at | east one pol ynorphismin individuals

- tgleagpgglee%swriélﬂat&{ {B'J‘Vdrfég C@n %gfeltgrhl bf yat Qlter ycpﬁe @f a train
fr

etes, as conpared wth t uency of the at

ne a n th ontrol atjv
Compé)Fe g]fani{e;éjgttesoﬁgmbeq ﬁo plﬁsleg%ne%el ngdlelee Ei bl ¥tail in an
assessi susceptlbl to Ty 2 di abet I n ane
eXLIERBHY| fPEaP%gjeFES FRPREE s?%&ﬁ Jtj ghpo due to
neans, e.g. the difference is statistical
the sfagi theanEuriantomesearches nberli franty §?Cétﬁ%jt jBg|the increase of
significance ischaracterized by a P-value of |ess than
prodiicOSvitly rfotheradgnbriitiegt systehe StstepdtdLan the development of
significance is characterized a P-value of |ess than
new @nBigy lpesauthian sPshd,. | ess than 0.0001, |ess than
0. 00001, Iess than 0.000001, |ess than 0.0000001, |ess
than 9-LQ0GQP0NNL 201y | 858/t NaR QB080808d1ens, N FRARBpean Patent

enbodlnent the at | east one polynorphic marker is in

Appllcgg%e g@”"% |2|1k3r § M he f}xaﬂ?@ gjrfggéz 1éeﬂ p%lwaﬂli?ﬁrﬂ; Czall instead

ues o greater t

: eater th wi th at .l east narker Iected

cisqlpBaT v RESCHS 7087 SO1 TSR0 | By C18) = g o7 S0 GEeyents o
I D NG 30), rsl0882091 (SEQ. I D NO 4), rs79148 %E§E§‘ I%

eleqeio ANeIPEEHERBED FSESPHNEVR AT PLIRIDTS SN REST Light of
NO 15), rs6583826 (SEQ ID NO 19), rs7752906 (SEQ ID

kltem@ermecteel 85536992 ¥ SEOLI TF YNe! &sternsv%eg@zV@SEQall Drxis turbine.
NG 21), rs9350271 (SEQ I D NO 33), rs9356744 (SEQ ID
NEBrr rg93682 22 8RQ LvdiDiss) isr sb04#@R 38 SE@veD prior art
NG 36), rs6931514 (SEQ ID NO 37), rsl 860316 (SEQ ID

prod¥ehs 16) , pricshi 8816 47 WiBBQEydReMOrdd ) gortval B4BH 22e(SE@Y Branslating
NG 9), rs2191113 (SEQ ID NO 13), rs9890889 (SEQ ID

on !a\l0f§111) mdd1e8eqe ms!;nhtém 1HAG! 88SQiiFRefdrRAUBBRY tBE current
the at | east one lele in the at | east one
ol 0 g
stat% é%g{gkgegﬁr% c\ﬁﬂrgf;?u% g%)g%%t %%ge%\ns\slgcgnglg%g?\@h@ hltes are

the e h t..one al
b H %saiﬁ-pﬁa@é SR SRR e JuTider! Grger o maximise
ynor phi sm bei ng useful for asseSS|ng I ncreased
s{i%?@eﬁf-l BPRYSLFefoens sy 2ndi Hifetedd FYh eé‘h&trﬁé%teCture' in which
enbodi nent, a decrease in frequency of the at | east
cacloneddlle ele onnehecdt thieash ahelgiolty D phPEMtn @ train of kites
i ndi vi dual s di agnosed with, or having a susceptibility
to, Type 2 diabetes, as conpared with the frequency of
the at least one allele in the control sanple is
i ndicative of the at |east one pol ynor phi sm bei ng
useful for assessing decreased susceptibility to, or
protection against, Type 2 diabetes.



Anot her aspect of the invention relates to a nethod of
genotypi ng a nucleic acid sanple obtained froma human
WO padsir2ademl , conprising determ ning the presenk&r/br2008/000089

absence of at | east one allele of at |east one
pol ynor phi ¢ marker in the sanple, wherein the at |east
one marker is selected r32497304 (SEQ I D NO 16)

that 23@%@2&%&?&%%05?1{ 28%%87%& (%18 H:_)e “t‘%?dule level, a

r§2421943 )1, 1509838 26 ( SE
traqtdens 9%61[% Sggcrlhot%g gl@?uler sfrr%*é@ thﬁ%IfQ%)O“Q rail that
rs7756992 (SEQ I D NO 21), rs9350271 (SEQ | D NO 33)

Periog3 5878 40eSEQAFD MO AP OUGR oBEEIEFA I SYBLRDY %?Peratmg with
rsl 0440833 (SEQ I D NO 36), rs6931514 (SEQ I D NO 37),

modyuls 8mml(ﬁ©rat)3$|@lml}l:iq shes1647 (SEQ ID NO 11),
rsl 843622 (SEQ ID NG 9), rs2191113 (SEQ I D NO 13),
r SAEHDH889H BE® bb N Itescandinmmnkeors i dromkdigg a wind system
di sequilibriumtherewi th, and wherein determ nation of

for tRvErESRNCe Ay aRSengesIeh ihfpeoratraieagddare atdgjed by kites in
the at | east one pol ynorphic marker is predictive of a

whiGUSREPH | hiy BfivdyRs 2 dhahelBarrdin s98eaeipadi fBRk, the kites

genot ypl ng conprlses anplifying a segnent of a nucleic

to ﬁ;fﬁor%nh%}n Ses t urJE2 ’g@{h 0{}§ ITIE[)pl?) ‘Elmlse the wind

e
er by %o r se aln 1 on ( ,usin

nucl eoti de air flank t he at | east one
enengy) Y ‘rﬁﬁp&gﬁégEEFg %ﬁglﬁb? di nent, genotypi ng
Is performed using a process sel ected from
al fretéespeRiqqte pr bhe PRASENE| YAENERON alg dIreviis fi wind system
primer extension, allele-specific anplification,
forrnmmwertlnﬂcedesqxuhyn¢ra@ﬁ1a§lnexQnunﬂléa@@ﬂuﬂqge§f¢qg¢d by kites in
nol ecul ar beacon assay, oligonucleotide ligation
whi@s S, kitZe ahgloysng, trendvisidnglstat rindded poedartnenvemtion are
analysis. In one particular enbodi ment, the process

drifRMRht&eH ahbebanspepks i thrdughewtnar leﬁléal@ li@Ntrdmsferred to the
anot her ‘enbodi nent, the process conprises DNA

w1m§% gggh@gul%y a preferred enbodi mrent, the nethod
rises: 1) contacting copies of the nucleic acid

detection. ol.igonycle pr
OI#%%%)8FEO?|d§bE%%bgguﬁéergggggFtHgﬁgnﬁﬂgl?%e Péﬂ%%g a wind
hybri di zati on ,of the oligonucl eoti.de robe Wit h

Sys?ﬁﬁﬂﬁﬂrcC&EY?Ft¥%ﬂe?8??9ﬁnbtl¥§a8§i%§ﬁ?90 Nof A gortiel 8?|8E9gged by
probe is from 5-100 nucl eotides in |ength and

kitepeti f Vbl yLhwybkitgiszeye SrdVeRr §Y Segifit S tRel system that
nucl ei ¢ aci d whose nucl eoti de sequence is given by SEQ

actuddeNOmndto1SEQANBeNER tor WSEGheD NOs8ibhatbic oim;erg@}singt reducers,
| east one polynorphic site; b) the detection

placdd gerucieahkdgrqumabend dmpedsEs wa thetlec vabdl esyisabelmegtnles, such
its 3' termnus and a quenching noiety at its 5

windfRsThPaStiRd Bt eAhaNGeng AlhegRNtkd 89t hlle nbisnd @@ rewinding the
5-100 nucleotides in length and is conplenentary to a

ro é§%ﬂﬂds§ﬂﬂ;‘?ﬁt Rk t%%dny{;'&}Hpbgglﬁ%%nggpééﬁ%aasf& converting
Pfelative 1o the ITlgonuc | eot'i de probe, such that the
enhancer oligonucleotide is |ocated 3' relative to the

t'ecti on ol i gonucl eotide probe when both

ollgonucleotldes are h brrdlzed to .t he, nucl ei.c, aci d; .
anfelnex SPAgte Padheg {?%ﬁ?lsf%vﬁﬁgﬁﬁﬁehstQﬁ?Vﬁgr%ﬁ a wind system
segnent and the second segnment, such that_ when th

for oFNYSALEIE STEESY JoBE2ARATRE @R hHdeOgiiSso ﬁae%%?t Pyekites in
probe are both hybridized to the nucleic acid, a

whish rigeekitaseagaplmxestin bedswdr @hb%olf:blg‘(frmdheofthedeér;ld energy by
2) treating the nucleic acid with an endonucl ease t hat
wi Il cleave the detectable |abel fromthe 31term nus
of the detection probe to relgase free detectable
| abel when the detection probe is hybridized to the
nucl ei ¢ aci d; and



3) neasuring free detectable | abel, wherein the
presence of the free detectable |abel indicates that

W@ b@sdznetti on probe specifically hybridizes tRCT/kE008/000089
first segnment of the nucleic acid, and indicates the
sequence of the polynorphic site as the conpl enent of
the detection probe.In a particul ar enbodi nent, the

malnﬁggieﬁﬁl tt]}lg tlEéJCJFﬁ ReLd &Y 1.91" Qvhded: by, pe(rform a path during

ynerase aln React i on

her enbodi t.he susce bilit ed
Whlq?‘ngﬁ‘%agﬁa@géﬁgcg%{?% Mot ?reﬁ%? LF o féﬁbode rr"{erplrﬁ)tr1 ¢ ﬁggth of the
susceptibility determ ned is decreased susceptibility.
OPe%%é@%é%@égpect of the invention relates to a nethod of
assessing an individual for probability of response to
a A Herapewtobdeelyarit th@rpms@v‘énlmmgtmpérpmﬁr-w a Wagd system
synptons associated with Type 2 di abetes, conpri sing:
for deheeniimgngnétuy jpyeseacdatinabsemesl ofocatleb edistogereby kites in
allele of at |east one pol ynorphic marker in a nucleic
whicCtHe SHPRLE @tvairBesh fdcenrs herbugh Wedwadtorsheegiatettheot by the
at | east one pol ynorphic nmarker is selected from

rotaft%gﬁgcyfs%n&l%%g hix I\Q tﬂx@)traﬁ§9é‘t7l%glof =R ‘ldﬁd\lgygeém modules.
rsI 0882091 (S rs7914814 (SEQ I D NO 24),

Z%?%gggo é%gg %)8 k% seﬁé %@%ﬁgg%r{ (§§E H:Qvﬁ@nglé) wind system

rsl569699 (SEQ I D, NC, 6 7756992

for [ SeFegoTE ( gvamOtgéﬁlslaf%@%58%4%3?33&5%‘)%%%%%@“ by Kites
rs9368222 (SEQ I D NO 35), rsl 0440833 (SEQ | D NO

comprd 6 51 4F {PSEGUEER NG B7)at L6P8%E 0% s Mgk |‘E51%ﬁotrf82}lates on at
rsl 981647 (SEQ ID NO 11), rsl 843622 (SEQ I D NO 9)

leagts 209 1kLi3, (@EQuhatl\@nm)ts ¢EI8Y08B FXPSEG D R@stlr)anslatlon of
and markers in |linkage disequilibriumtherewth,

moduMaer &ien tdetier miraadiran ebfedtheyptries dntes abnhéeteat thesssid modules.
one allele of the at |east one marker is indicative of
a piababi bbfartobratpospidsest r 8sRO0sSen tis Phevikyipe 2 wind system
di abetes therapeutic agent. In one enbodi nent, the

T thekRReMI G A0St aiS Sedaeked bhexit
o L R S by o

whlcnett};]\ tf?e%:)r erﬁ;?(%%%ﬁofché h%/ét@ﬁegé % [—ﬁg@tcﬁi EQ @hrough spoilers

g prognosi's an i ndi Vi

di agno t.h, 2 di abete c i sin

plagfs g’lnm'%ﬂ? hﬁae 5&%‘% gﬁE%S'orcrgﬁgje?ﬁ:e EE %?nqegaggg %n%lveg rise to
allele of at |east one pol ynorphic marker in a nucleic

pregtird F@spPetobt ai ned from the individual, wherein the
at | east one pol ynorphic marker is sel ected from the
gr bupheonshbsdtn@fothe sPAFEE0ALSEOLPD NOPregiding a wind system
rs947591 (SEQ I D NG 30), rsl 0882091 (SEQ I D NO 4),

for ror92 484 eBELY} DyNOradslatis§s58338301 ( BxDLeD ﬂﬁhggﬁﬁ,by kites in
rs2421943 (SEQ ID NGO 15), rs6583826 (SEQ ID NO 19),

whids €48 oh SRR [H2oMBE )forr st 8969 $bRed BrNOI6)ving the train
rs7756992 (SEQ ID NO 21), rs9350271 (SEQ I D NO 33),

of 2396444 ( d Qf ’Qc%"’)nodﬁl%g 388422 (SQKh B @&érlng systems.
rsIO440833 SEQ I D rs$6931514 (SEQ I D NGO 37)

L (EURR D B G IA A o o

r s9890889 | D hK)Sl) rkers in
YUt COBIS B hEPEUH 1Y WIEPErTF g8t SP mFhal | BIBFS: Fgeceed by
presence of the at |east one allele is indicative of a
kitqprigewhi@ykbsi k16T rERRVenipe YIERHATE PR b Part adapted to be
i ndividual. A further aspect of the invention rel ates
ori¢rged, mettodhef chemie ovfi gtpkiogr &80 ofn Lher barkaantagf and in the
an individual undergoing treatnment for Type 2
di abetes, the nmethod conprising determ ning the
presence or absence of at |east one allele of at |east
one pol ynorphic marker in a nucleic acid sanple
obtained fromthe individual, wherein the at |east one
polynnrphlc narker is sel ected fron1the group

- S R PN AN INPN A S NI~ 1 IR 17~ A =~ a4 I N~



rs9350271 (SEQ I D NG 33), rs9356744 (SEQ I D NGO 34),
rs9368222 (SEQ I D NGO 35), TS10440833 (SEQ I D NO 36),
WO 2®832B837% (SEQ I D NO 37), rsl 860316 (SEQ | D NEET/II2P)8/000089
rsl 981647 (SEQ I D NG 11), rsl 843622 (SEQ ID NG 9),
rs2191113 (SEQ I D NG 13), rs9890889 (SEQ ID NG 31),
and markers in |linkage disequilibriumtherewth,
VertV\/ne!'Lei n deternmination of the presence of the at | east
detd11%8F8  i's indicative of the treatnent outcome of
the individual. | n one enbodj nen t he net hod. further
c M EE s ORI s S nfhait PSSRt H}an%%?fhdlské)lro?’ﬁg?gs Gnpfecess for
fromthe individual. In another enbodi nent, the nethod
ProduGi p® efl aSE BT | T IHNBEPAORg2 nBHI Y SHEEFE 4GePEFHRE iton the pPresent
make ri sk assessnent, diagnosis, or prognosis of the
invenidowitthadl is Terenehfigemetiy dattererhtvioh Fespeatofre what has been
enbodi ment sel ected from age, gender, ethnicity,
prog®eed age aheniost attls, previ ous di sease di agnosi s,
medi cal history of subject, famly history of Type 2

di ghetgsve Rirgcbemd € abdmas Hh@ RRbAtagRdo€!l tHH cabention, as will
nmeasurenents. In a particular preferred enbodi nent, a

res%#%%%{frg gﬁ[ee GONRAEE $4eR8r 53i16H! alieNgpoyelal it SKwifd system for

The invention also relates to a kit for

assessi ng susceptihility to Type. ' S h :

con{RETOT QLA OV 1 K S e Ry Padgahiartor dbibdtd i hires as
sel ectively detecting the presence or absence of at

clajmedstn Gi{@1%|}el e of at |east one pol ymorphic marker in
the genone of the individual, wherein the pol ynorphic
neYKEOVEE, séhect &PVEr ot hetRupLIHS sipthg devantages of  the
pol ynor phic markers within the nucleic acid segnents

invenigse sequebtesnat ewsdt 4 oprbcdss SEQ | Ddocing SEErfidc energy
NG 2 and SEQ I D NO 3, and nmarkers in |inkage

thrdlighegquisl st warbheimgwitbhrhandashet el mvenhéopr s erleémed in claim
the at least one allele is indicative of a

197 Susceptibility to Type 2 di abetes. In one enbodi nent,
the at | east one pol ynorphic marker is selected from
t h?rke@’egygd ogmﬂ%ﬁjgf@hgssgkd_f %'E)Ehtf'r‘\lligﬁblv%%_ié&ohsl%f and present
markers 1n I'inkage disequilibriumtherewith. | n

.___anot her_ enbodi nent, the at st.on r phi c

Invelh R AT R R EE" fn}acg%f hoelcl gg%udpe pgﬁd%gér }Iégg Js'r¥?gs1'et forth
in Tables 10 - 12 and Tabl e 14, and markers jn |inkage
di B URTSBPF U Y el wmﬂ 1P Bitdthe feaTbdtRcmett S fePreterred
at | east one pol ynorphic markers is selected from

emqus]’@ﬂ@?%@@@(@ﬂ% PEPNQed18 2 892159 1 1pGE3aPlNOW3ol, reference to
rsl 0882091 (SEQ I D NO 4), rs7914814 (SEQ I D NO 24),

the res65838BOr§BEQs|, DIN@H20); rs2421943 (SEQ I D NO 15),
rs6583826 (SEQ ID NGO 19), rs7752906 (SEQ I D NO 32),

- ISl 569698 s( SEQet&INOL 69 , vikesi7 6569 3 <fSEfRd BniNOHRdnt of the wind
rs9350271 (SEQ I D NO 33), rs9356744 (SEQ I D NO 34),

sysﬂe%gg@&?r%an%a@thg =38} s irffveh@440833 (SEQ I D NG 36),
rs6931514 (SEQ | D NO 37), rsl 860316 (SEQ | D NO 10),

| 9 ( 843 E : :
TEo1611 155 G5 RG F P F 2960668 (OED T NG Bt of
and rk i n.li,nkage di iljbriumtherewith. In
a Coé[}?(S’Pﬁnrgﬁ’ ogrn‘g% i"HERt ?y%ﬁ@ %f%ﬁgas * one pol ynor phi ¢
markers is selected fromrs2497304 vgs Ql D% 1&), , £
- FL5947 59 PWESED $BANELB 0 SPEFHE8258aY (C3ES PENGTAFS embodiment o
rs7914814 (SEQ I D NO 24), rs6583830 SSEQ I D NG 20),
aHOer??MQqueOBE% [the NGnd1 8ystems g5836261 ( SEQ I D NO  19),
rs7752906 (SEQ I D NO 32), rsl 569699 (SEQ I D NO 6),
- HIS{75699%s(SkEQheD M@speytives 9360 L1 tiSEQmMPOND 33) FIG. 3;
rs9356744 (SEQ I D NO 34), rs9368222 (SEQ I D NO 35),
rsl 0440833 (SEQ I D NO 36), rs6931514 (SEQ I D NO 37),
rsl 860316 (SEQ I D NO 10), rsh§81647 (SEQ I D NO 11),
rsl 843622 (SEQ ID NO 9), rs2191113 (SEQ ID NGO 13),
and rs9890889 (SEQ ID NG 31). | n one enbodi nent, the
reagents conprise at |east one contiguous

g, o, o a . Y "



conprise at | east one pair of oligonucleotides that

hybri di ze to opposite strands of a genom c nucleic
wa@ezeod/1zeghent obt ai ned fromthe subject, wher ePCI/EROIB/000089

ol i gonucl eotide prinmer pair is designed to selectively

anplify a fragnent of the genone of the individual

t hat includes one pol ynorphi c marker, and wherein the

- EfIrG?ggEs%t wis S n%&?ﬁ%tﬁlt ggﬂgﬁgﬁif@ixﬁéwi& Stih%ewir!cps stem of FIG. 1;

particul’ar enpodi east one oli gonucfeotide

IS C letely conplenentary to the _genone o he .
TR 6 BERI®. PR RGBT IS PRETL oL NeoReo] 4l "oRd system of
ol i gonucl eoti de can conprise at |east one msmtch to
FIGtHé genome of the individual. In one embodiment, the
ol i gonucl eotide is about 18 to about 50 nucl eotides in,
- HIéngl lshoka anciriergedriredipesitivet hiewolof ga vk fesredergdiment of
20- 30 nucleotides in length. I n one preferred
anotgérbochinpenent tdfetkée twitdnpysteesof &ldet Bcti on
ol i gonucl eoti de probe that is from 5-100 nucl eoti des
- 16l englhs an enhageern<ebpgaiivel endi d€ prohgFerhed dnbodiment of
from5-100 nucleotides in | ength; and an endonucl ease
y e | dat ianeplE@onucl eoti de probe
ano@%gc%ggﬁﬁ%ﬁggﬁ?ﬁlggs oﬂea first segnent of the

cleic acid whose nu tl n [ ' E .
- il N A R e R T e o e SR ReRL e o
| east one polynorphic, site; and wherein the detectio .
K3 UM B P URISERG0L B el <85 5 HEERLIShras At & the wind
its 3" term nus_and a quenching noiety at its 5
SYSResY AFFRISINGHEY ENA RIRSCBRNENEBELYYi gonucl eotide is from
5-100 nucleotides in length and is conplenentary to a
- Hécoht segreat oflarbed meayispoctide s(éq‘ﬂe?fcéh?h‘atn(%/ gystem of FIG.
relative to the oligonucl eotide probe, such that the
10; enhancer oligonucleotide is located 3' relative to the
detecti on ol i gonucl eoti de probe when both
G, opnuehestindes1 arRdnpbFdgdice ek taet her RUpt&icrradi é@ipodiment of
wherein a single base gap exists between the first

§?ggg]r1g ang ! he secand segrngat , 1§uch that when the
i gonucol eotél denpro e Izgnd t he enhancer ol igonucl eotide

Pgﬁreggfaeasﬁggwgoatn%tﬁé{;?Fﬂe?r%%%itv% wﬁgﬂﬁé %o +r¥’ent.aag £IG. 12;

ase gap exrsts ween ol'1 gonucl eot |

[sF]

and wherein treating the nucleic acid with the .
R oMIEEHE e |+ e ST GUE SR EHHD A BB PG FRginent of
3" termnus of the detection probe to release free
anotgerectraisnent atfethonteinc pestrst e€tién pPobe is :
hybri di zed to the nucleic acid. A further aspect of the
- HIGvehd ishows elraesdatasd hersmeetofe arienl digenpediesiredeembodiment of
probe in the manufacture of a diagnostic reagent for
anottieagbagiongnans @he asises sysgensust efIG. bl lartdy 100 Type 2
di abetes in a human individual, wherein the probe
- IRridisaesstah ansegRNbe fipRtviEBleh &€ iadpWbseed embodiment of
nucl eoti de sequence is given by SEQID NGO 1, SEQ ID
j 3 S a .one
DO RTS C <1 10 WA o TheCt ragiont (o 16 500
cleotides in ngt h.,_lLn_on i ot
B %gﬁ'y 9r BRYE s%%oéﬁ?}g Se aég?(ng? ?r%g?n&)?]h‘%eglg V)irrgfpﬁllec components of
markers rs2497304 (SEQ I D NO 16), rs947591 (SEQ ID
FIGNG®30), rsl 0882091 (SEQ ID NO: 4), rs7914814 (SEQ I D
NO 24), rs6583830 (SEQ I D NO 20), rs2421943 (SEQ I D
- NG- 1B) shewss38382eyEEQVEEY NeE AWther sypafegoed (BEafipn of the
NG 32), rsl 569699 (SEQ ID NO 6), rs7756992 (SEQ ID
windNGs2bEn ps@350231t6 SE@ | Bra¥en83)nvard9856 4 4t{SEF 1ihs operating
NG 34), rs9368222 (SEQ ID NO 35), rsl 0440833 (SEQ ID
NG 36), rs6931514 (SEQ ID NO 37), rsl 860316 (SEQ ID
NGO 10), rsl 981647 (SEQ ID N@y 11), rsl 843622 (SEQ ID
NG 9), rs2191113 (SEQ ID NGO 13), rs9890889 (SEQ ID
NO 31), and pol ynorphisnms in |inkage disequilibrium
therewith. Yet another aspect of the invention rel ates

o - o,



frequency of at least one allele of said at |east one
pol ynorphic marker in a plurality of individuals
waelpegnzesed with Type 2 di abetes; and an i ndi caP@F/I1E2H08/000089
the frequency of the least one allele of said at |east .
one pol ynorphic markers in a plurality of reference
i ndi vi dual s; wherein the at |east one pol ynorphic
ste garker is selected fromthe pol ynor phi ¢ markers
$2497304 (SEQ ID NO 16), rs947591 (SEQ I D NO 30),

82091 (SE D 7914814
Fﬁ§65 S8 Bt oS i ? IRt 185 18
rs6583826 (SEQ ID NO 19), rs7752906. (SEQ I D NO 32)
- Ffg) 569699 PSEG | ecwaéi)lcr r SFPBBOFECLEERY VIR 295, % preferred
rs9350271 (SEQ I D NO 33), rs9356744 (SEQ I D NO 34),
embop$ BB 2E? 3 SEUPPIRNOES \ther gioY406838m( SEFI® N@ 36) two of its
rs6931514 (SEQ I D NO 37), rsl 860316 (SEQ ID NGO 10),
operasi@8564Fs{ SEQ | D NO. 11), rsl 843622 (SEQ ID NO 9),
rs2191113 (SEQ I D NO 13), rs9890889 (SEQ I D NG 31),
- rand polsysns phi Sdemhhid ivikager dirgegustdnbraicaordiier @wi the present

In one enbodi nent, |inkage disequilibriumis defined
lnveﬁel&ef hn§<§né3)6fnﬂf§3rgp€9 Rl WespHsof r2 of at least 0.2
and/ or values of of at least 0.8. | n one

i _nf t

e e ] %’5*’%?%‘5% S el D T h i ppmanic surface
enb di ment ralit dual s _di agno

immegpe l?yaewwddﬁ%% £ 2 e A o P SPERd cigreby: and
i ndividuals is of a speC|f|c ancestry. Another aspect

- FEG #5e8hevs anSEpPatar uslaoPt dut é?ﬁ?%ﬁ@l% YERBEF cLree of moving
i ndicator for Type 2 diabetes in a human individual,

alongoirhe i diraytian cpaprandicyeaddisl einenepsed and gheoueiated forces
stored on the conputer readable nenory; wherein the

genetotdd neerspvadapt ed to be executed on a processor to
anal yze marker and/or haplotype information for at
| estc@nechusmm indindrdualetwit hif espectoldwahgl @a8séription, in
one pol ynor phi ¢ marker selected fromthe markers

genekr82AAB0A NG SER it NQ-o1@)ng 894189 rd<eE0 LR MNRi3A) comprises at
rsl 0882091 (SFQ 1D NO 4), rs7914814 (SEQ | D NO 24)

T

569699 ID NO 6), rs7756992 (S
ordefg §@@?@S§§E g NG 5 0 ¢h §3ERY 4 t@%ﬁ PEN mﬁ?e}zﬁt of at least
rs9368222 (SEQ I D NGO 35), rsl 0440833 (SEQ | D NO 36),
one og9R151e (SESUSEINGNET) ¢ MEIBEDHTENE SER) PR 1lp) 1S connected
rsl 981647 (SEQ I D NG 11), rsl 843622 (SEQ ID NG 9),
thropgi2191113aSEQnED MNOE, 1ﬂd,chr $9E00889eliBEQY D-ING 3 , autonomous
and markers in linkage disequilibriumtherewith, as
genetlefometabyconveret & caltoval e iof curent glte Iwdadt ey captured at
and/or values of |D| of at least 0.8, and generate an

tropBYttite based ehathextmidkelp Ofo hapkettpeel #f 07 &t if@Bm the earth
wherein the output conprises a risk neasure of the at

surfE@@)St BN AREKEI5,0T apl oL yperAsnAugenetis érfé‘}b(}aﬁgrsubtracted
of ype di abetes for the human i ndi Vi dual . n one

from @R? n?cﬁ"tthrt rguttl 5? fé‘ftﬂ% gﬁ%%&%ﬁ qf ! Egigft Yriven by

requen y of f east one e of at

ne_pol hi ¢ marke t Ieas one ha e in
rearl] G BRFYy AR LFEOR JIAGAFS A HGCR0Y r Cy gt 992 dhaft concrol
di abetes, and an indicator of the frequency of at the
SystP@ast one allele of at |east one pol ynorphic narker or
at | east one haplotype in a plurality of reference
i ritlithi defdrencanto wiver Eiguresy i $k isercssdlies thaged ¢hah the wind
conpari son of the at |east one marker and/or hapl otype
status for the human individual to the indicator of
the frequency of the at | eastz one marker and/ or
hapl ot ype information for the plurality of individuals
di agnosed wth Type 2 diabetes. In certain enbodi ments
of t he nethods ~uses, appar at us or klts of the

o, . o I L L T e N 1



In certain other enbodi ments of the nethods, uses,
apparatus or kits of the invention, the individual is
W@2008/1338Ti fi ¢ human ancestry- | n one enbodi nREE/JT2008000089
ancestry is selected fromblack African ancestry,
Caucasi an ancestry and Chi nese ancestry. |In another
enbodi nent, the ancestry is black African ancestry. In

syst@HOt hekoge nt&gk,ggﬁt L%RC ez§écf'o¥“dir§ EL&BO PaaAN g?&%%tcr Yinvention

n anot her enbodlnent e ancestr Cauca
t t
dmmgg%%§fg%gf%gg %ng erlnIS éd%r ala ﬁgb¥%ﬁgg>é8%e?%%? priefly
t th nb di t th
oo AT Tl BEFEGER sy ﬁ% e o Surrent 7 an

nprising detecting at |east one allele of at |east
Conneﬁfeedpo‘Fngmaé HERREr ond Eopfuct ete ati desampbesf medile 5 for
the individual, wherein the presence or absence of the
geneshltisigeci ectimdi bt intecet nehe tancbstagnounfl érvk adapted to translate
i ndividual . In particular other enbodi mrents of the
alongedthodsstuses, rafpar at Us. Ahekkitef2 e dnMemt iANorddi€to drag
i ndi vidual is obese. In other enbodi nents, the

the héilekdeialo vaif@rnebese Cheasitty 4 'a‘ll@@%o%(f@?@lrﬁewind energy
determ ned by val ues of BM (Body Mass I|ndex) of

into géfe%ttgic té?%@g? 5chrloﬂ ANt heLsenha dc{;%?el}gtébr?& grhé%/m,c Comprising at

defined by val ues o BM greater

r.fractiaon |, ues,.of, BM | so possi bl e
teast %&%mﬁ%%%rﬁtse%ﬁ%toa RRATERY BRSCTRERGATIY, bek SRoe module 5.
h dto C% greater than 23, 24, 25.5, 26, 26.
e E@PeSz BSA a@%e ROERGH- RS Bt Shediat s SRPETY rfr@ﬁeand to the
. enbodi nent defined as all those individuals who do not
kiteg |4 fior draeoiegi tee inpdofedbosiang by BMItrol theotfléght trajectory
enbodi nents, nonobese individuals are those with a
of thmartiteslarhemsaifesof BM, such as BM |ess than 25,
| ess than 24, less than 23, less than 22, |ess than 21
OHeleiss beham, 20 priosridit egesdiaehofdt \t&iﬂeuﬁﬁn@fsy@%m 1 according
val ues are al so useful for defining non-obese

to thediphedeat s.inbéndenenalll the gbgesepand WQ\%OQ@?&ence to each
groups do not overlap in ternms of their BM values. |

compcghe?l@r & ntﬁgbqgﬁﬁenéafs’teﬁhel Cuﬁl&gov%gpl a)yesgﬂ@s d%f ! nelternatlve

the groups Is reater than

chargiBgi i ek %élncuongaﬁ-ésf%s?"?«h o SN e
|nd|V| ual s nd smal |l er than 23 for_ non-obese

impainiggyitdGaPer %”}ani:%l eRintcahfesesr eM it vargduce cost and
suitabl e for defining obese and non-obese i ndividual s

sizing ©f| B pESIEbisEstERT Wi tHfn ssebpeusotche domperri-ended multi-
BRI EF DESCRI PTI ON OF THE DRAW NGS The f oregoi ng and

criteytipedeokjiont $eclimiates esarmnteladdant mgesptafiurt heaths to reach the
invention will be apparent fromthe foll owi ng nore

best psittuceutall alescté@iures, oks prelerdLoRMedc PNt Se@hibhe® whose
invention. FIG 1 shows a plot |inkage dlseqU|I|br|um

objed?alré e obBih 8 nheHHO RO cL RHAPDSE 8P $2odu oA NI Ng
jenarkersdgssomaj?ed MAFh %yg% 2 dlabgtes ?&.1@&

X t Build 3
ggﬁ%lrre aggé/eﬁnlo'e%?’%g QE?I LS Q?ﬂte%&%ﬁ% éfg)d reate;'I qupe %ontlnuous
eonenle Y] S DU AR E o LIR0E, g o0 LIOEH e con

by the arrows, and the |l ocations of exons by bl ack
Obtal@&?&%é%ﬁ@%m%elt‘é?ﬂweﬁ hIR &g oRslt: | yightThEesggpance, lengths,
markers are plotted equidistantly rather than
anglegc agp Hiadg te of tIrdiuE L phy Silearetposl te e ivaheavegte de listed and
shows the r2 neasure of |inkage disequilibrium
wherein the shading is proportional to pair-wse
val ues of r2 between markers; (b) A close-up of the 5
end of the CDKAL gene, show ng the LD Bl ock CO06 region
(SEQID NGO 1) within which several markers have been
found to be aSSOCIated mnth Type 2 dlabetes The
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di sequilibriumin the region. The |ocation of four

associ ated SNP markers rs2497304, rs947591, rsl 0882091
W@ eesn2914814 is indicated as well as the spaPCHIE2008/000089

exons of the three genes within the LD bl ock, |DE,

KIFIl and HHEX. The figure shows the r2 neasure of

I i nkage di sequi [ibrium wherein the shading is

rtion air se v b
rerirRere: Aran BrERkr! R el el Ber Bl RN yorem 1 theix
ion of chr onosone 1%&% 3 cont ai ni ng markers
ma]oés% RSERFASHICA AiabEFesieH non- obese and al |
patients. The |location of five SNP nmarkers, rsl 860316,
r STregwEay sysseBABEE2the $286ant 3HRRE 1080BgImsgre | omerises kites
i ndi cated. The figure shows the r2 neasure of |inkage
2 matiesedfor| pharinimy, whieweaninche€ ibhesli eyymios Lpr egrst tiagnaenpgacturing
pair-wi se values of r2 between narkers. FIG 4 shows a
spec@f Q@ pladl s ofort her6did, 0R6radpusteidi€hj Zushats Storcsxample surf and
(circles) fromthe analysis of single SNPs and two
kartTanKer +Hapltypegrods gyi angukar kit (blaaek akhimeple on the
is included in the plot for reference purpose. The
mark%%s@ﬁgt hord Zaﬁﬁtealtfa ine; sAdi Gatesy thedshnashelbds foF control and
none-w de si gnificance ‘assum ng a Bonferroni
n far

oo fRTRE B0 Ol SR8 265, Depl g ot gnac i

t he assom at| on of T2D to .6p22. 3. The pa
energyr FEAERENT S vaPdr eHiF 451 %‘I\%}aimﬁ?‘zaar]vglmgﬁot}? klg‘issz must e
Mo, NCBI Buil d34) on chronosone 6. The upper pl ot
drivencbadeRatpaine: Wreet In fa¥er e Y JrABh GNP \lelﬁ fRErepts W ois
5% fromthe HapMap rel ease 19 for the CEU popul ati on,
maxiwdinl end ket Itheesaqe dtimendberlemtpaipai saéer tpawed @&sme@iles 5 on
the sane set of SNPs. b) Location of reconbination
railROt6.SPOks Kiflet s muBt erMate foaseteoniri ien Hap Maplegtattas giroduce a
{Nature 437, 1299-1320 (27 Cctober 2005))). c)

tradtqgﬁt hon chraﬁéPéI?es( ekt @h1darnss bnofné hea11W0 agenesys along the
and CDKALI 1 that map to the interval, d)

same %?%@!lo?l VSSWF Q{eshmg | ?§ NI W g? a3spPehat 'm%BuIa&S_L%bt €he energy

interva or T2D cas (black "dot s),

ese, T2D.cases C rcI e b D S
trarzs% n%’aom Higruss: TeuptEiders Btehree WIOE% S
wher e is the ad usted P val ue ai nst 4,
ch‘I”éﬁ?o%ﬁa’I‘ltleéc at I”bed‘ diyire trRrkE? g‘rlsﬁl fit f%l?llr pRiRs1ng spee
use the sanme horizontal Md scale indicated at the
the bagragimatiparesisgnced| & erateswsd CORBREFLRDNP fFism T:6ep 1 base
cells. Lanes 1 and 2 contain CDKALI cDNA anplified
impIfieemaexbasnxype 8liahdriedoonshitt vodiFiegi vhagagtddnengle of the
si ze of 596bp and 738bp, respectively, b-actin (837bp)
kiteEEDY efalasigat Ras idsisvile CORLEOING Pokationd watid drameaded :fdiciency.
negative control reaction wthout prinmers. Size

By shandangd ifegiavenconatdie |&f tend G tésshows té@er to show them
aSSOCIa ion of rs7756992 and rsl 3266634 to insulin

I f
L ETLrRh g MOy TR B e TR T aSpaned g ovetem o0
t hr ee dlfferent notypes of the two
Obtasllﬁﬁg qi‘%ﬁ%%@?f %I FEPEFe 685 esuﬁ%sél%re shown for
3982 individual s (231 T2D cases and 3751 c nt r ol sr{%
f r 57 tR¥ebahidh 3 ntidfod 4fudy's &t SHRG- 35 F%II‘ e §§ e function
tolerance test. The nunber of individuals is included
botunder theacterodymamic afdichenat sfddarg &ifore(3n@. of )it area. In
i ndi cated as horizontal bars. The included P val ues
par@icalér omsneyr psseonindrdases| ogthr ahsf aamere i pSulthe asrodynamic
secretion | evel s on genotype status, adjusting for
age, sex and affection status, assum ng either an
addi tive nodel (Padd) or a rqgessive nodel (Prec) -
FIG 8 presents further analysis of association of
rs7756992 and rsl 3266634 with insulin secretion, a)
Mean | og- transfor med | nsul | n secr et| on I evel s,

T T 1 T | o o 7~ N\ 1_.. "



separately. The nunber of individuals behind each

estimate is indicated in parenthesis bel ow the col ums
WO apeteies7 wi t h the correspondi ng genotype. ThePGT/ER2des/0H0089

error of the mean is indicated with a bar on top of

each columm, b) Corresponding estinmates for the

di fferent genotypes of the SNP rsl 3266634 for 3926

i ndividual s (228 T2D . cases and 3698 contral s),. :
e £E iR B PEAtRE B O B T RE PRV GO Ty dEa P PGREe they optimum
preferred enbodi nents of the invention follows. The
solusier eritali FpsHit % FHhecPeeds thelyAokpHE & ey »égig SRgsubtract to
hapl ot ypes t hat have been found to be associated with
windType i dhabrfices. pRsmibile ulcainbglvenesomtthese ttayon factors.
pol ynmor phi ¢ SNP mar kers and hapl ot ypes conpri sing such
ald ekes: hatel diesny f depehdso doe t@ssoditat edhapet hThgpeh@ice of an
di abet es. Such markers and hapl ot ypes are useful for
optiRSHEERAMNY SUSGRPLEDI i4 Yddd sTypecchtdiipbei®s,faas obtaining great
described in further detail herein. Further
aero? Licatdans; Hi-ikhe BR&S et iy eBhd@n rude! udRermt NRdSept also
r assessi ng response to Type 2 diabetes therapeutic
whenagc%%t %{i%g IZI lesn%lu.faygct%g YADL Epésc*’segaroiferd%aef aﬁgelift forces (as
i nvention, "as we as Kits for assessi ng
suscepti billi of an. individual to Type. 2 di abetes., .
oot (Bar FRVRTIORE PRETol 1B Gt ST HEoShal 1o 1 KHe" o aepeise semd
context, have the neaning as indicated. A "polynorphic .
rigigakidgs: ,2-slahfefterfﬁ@terefféng@et ol eheyighlpgile fdtes 2, the semi-
descri bed herein, refers to a genom c polynorphic
rigisl tkétefad hagsolegnoppid, c frar keamphas @ith easextygrely light frame,
sequence variations characteristic of particular
due abl @hes ahetihieepod ynor phéumesi fa: cXhusle,genetnidar shape to rigid .
association to a pol ynorphic marker inplies that there
glide® RESRCI @hd N tko Alcahfasdr eR@nSRECHE istrattelerl ab ldrahges made
particul ar pol ynorphic marker. The marker can conprise

of ?ﬁﬁélm%glsel %‘%ﬁf u88Y o¥akbAN iy Ae: f oMkl §her@8R0ARproverent of -

I ng Ps, mcrosatellites, insertions,
el etions, dupligation r I | ; but also d
A R T B
| ocus (posjtion) on a chronosone. . A pol.ymarphic rker .
to B PERET T AES ér 878 15t hd cBROSI L P bm (P 8ty s@ueficay ™™ trie

of the marker on a chronosone, Genom c DNA from an .
with nisFegtaltoc dittai HE tfidald ePBAEST of! afffsgi vigh guarantee a side
pol ynmor phi ¢ marker, representative of each copy of the .
fleyii kery owebak Hohr pemnyeirtng $aquiskice 2cbtles cppFesponding recovering

nucl eoti des used herein are: A=1, C=2, G=3, TA4.
systSageeneeréoaticiedori de anmbi guity as described herein is

as proposed by | UPACI UB. These codes are conpati bl e

W th dercadesxustd bBie thecEMBlat GeoBaml, sadttbnPlRf the present

dat abases. A nucl eotide position at which nore than

invéft8on neg LS PAssisbberd R arRPRHhAL 10M ( 8ist BeEfdrable to use,
nat ural popul atTon or a synthetic popufation, e.g., a

lib t hetic. ol ' , - Bj
ror LRt aRlsd oSV R OB LUERL 2 LI e SSEEL o fom
'F) | h ml ' " SN " H DI\IA . .
tra:d\gc%g%r Eb‘lcéj’%gnogns? reltﬁug%o%eégggfnogleg\égé% ?% IC% such a way,

| ocation in the genone differs between nenbers of a
the g@gli 5O apEe b &mapafddd "eRt Bios bfredlentgnintercept 1s greater.
i ndi vi dual . Most SNP pol ynor phi sns have two all el es.
ThiEacdsulhdi v daral inareapet of sthinsiraagneiafifert hohwz yigeaslates the
for one allele of the polynorphism(i.e. both
mod €l Gmasanednseapeeslyofint ke imdessaud]l thavelddieisaemergy that can
nucl eotide at the SNP |l ocation), or the individual is
het erozygous (i.e. the two sister chronosones of the
i ndi vi dual contain different jgucl eotides). The SNP
nonencl ature as reported herein refers to the officia
Reference SNP (rs) ID identification tag as assi gned
to each unique SNP by the National Center for

-~ . 1



A "variant", as described herein, refers to a segnent

of DNA that differs fromthe reference DNA. A "marker"
wW®@e008/12q261 ynor phi ¢ marker", as defined herei n, PCBHIER008/000089

variant. Alleles that differ fromthe reference are

referred to as "variant” alleles. A "mcrosatellite"

is a polynorphic marker that has nultiple smal

be %eerpe %ttéd()f b%%&gyaté?era% ﬁg fe féjdﬁt% eéralﬁ |3el’kgg hkltes 2 is

at a pa frcul ar I'n whic
e number of repeat |en ths aries |n the ene m
conrsbeA o SR S REEST] S eSS Bl A ROy i SRTSRIUenE LY/
conprising a snall |nsert|on or deletion that is

the PPRFRERDYPBRCYPE AW HEICHSB! PYREE™ b eSAPCh&SPEEY g, £he nurber
as described herein, refers to a segnent of genomc

of Bifeg hat q@ﬂ@h@@hct@rlszed%)y ia spetrdic Geontiiusht idpnmgiti-layer
all el es arranged al ong the segnent. For diploid

confag@edtisABnstcdhlgs ihorszes ahdapitetygmreconprnd seonbnerea W, but,
menber of the pair of alleles for each pol ynorphic

if nEBEKSS DEih@EUShiett & eestRiaplenipten®idd dohect, also provides
hapl ot ype can conprise two or nore alleles, three or

the r@{aﬁc@' Lel 8rol oty Qe @%rrgdﬁldnﬁbe%ffﬁlefqbye ‘e MHRs 4 can in

el es. Fbplotypes are descri bed here|n I n the
t d_th
o ol B S et P2 U g o
the 3 all I 758851, b .
FLOEBI oy B i LPs EUHAFEntT gh FSBa0 0 Pal hge comecting

Furt her nor e, aIIellc codes in hagéotypes are as for

elerentli RFieHFan ilagerds, (NPt eShqunp inpthe Gigyresyy oifYy tArR qxposing an
The term' susceptlblllty as descri bed herein,

airfent orqrds sesaridokeepimgr eiae@dsem@begtepmtlmt:?lbmstable This allows
decreased susceptibility. Thus, particular alleles at

remomhgrrﬁtieﬁ)h't@ej%ard(e(mdartd/eoefdrwpltmEypieagobppdfwdi myeritieoh in the
may be characteristic of increased susceptibility

maxifdmCsysteRCsRasedrdd . skh Ofdelyps obtdiabetiesredfit, the kites 2 can
characterlzed by arelative risk (RR) or odds ratio

ssuﬁt n Yr9LR % int DEORBef %Q?lé’%rxttleﬁél”tﬁf c@tultéadte t8l the other
otype ternatlvely, t he markers and

B N T T

Ty ee 2 di abetes, as characterized by a relatlve risk
conngetiRg ¥adh3n one. A "nucleic acid sanple" is a sanple
obtai ned from an individuals that contains nucleic
acliereinnbekauw aifAr eAPEUEHBISS, FeEeranks yetkdl§ dﬁd%fto the case
speci fic pol ynorphi ¢ nmarkers and/ or hapl otypes, the
in whicheile atidl syahph d Codpr itsesn gemdnkEteENA, f®Quehch module 5. The
nucl eic acid sanpl e can be obtained fromany source
numndetratofc omaailappgendtas DNAcannarbdtreyidg dnbkemsk. Moreover, by
sanpl e, sanple of amiotic fluid, sanple of

keepﬁ%@ebﬁé’scgid%h £l thon@tatt S%nsﬁﬂ@&e%sﬁﬁ MisKinimber of kites 2
nmuscl e ccal or Conj unctival mnucosa, pl acent a,

gﬁggbmsgﬁéjheaéralﬁa%t Q.IheOtla%é QL 9ANGecrHRA8el eF fhi T iR&es kite

etes rapeutlc agent” refers to an agent that
recovsegg ol % Secei(%u gthgnr]r_s pl orﬁ@xtf etagggfl,?h%te ?\ém Bglfsseenz afterwards in
di abet es-associ ated n i c acid" escCri
roreRBr L 7B ERSTARAT Nkl B V40T PIHAT halBEBIG dingbe present
to be associated to Type 2 diabetes. This includes,
invengion reyides mheEdthe Kitke ferkersinghdonths é@&?ﬁe%ram 3 not all
descri bed herein and markers and hapl otypes in strong
havd | tileagemdi sézre.-| iThei kit¢s D) ihetlksnitdp. darh ofethe train 3 have
enbodi nent, a Type 2 di abetes-associ ated nucleic acid
refers to an LD-bl ock found to be associated with Type
2 di abetes through at | east age pol ynorphi c marker
| ocated within the LD bl ock. The term "non-obese"
refers, as described herein, to an individual with
calculated Body Nhss Index (BNl) below a

I T 1T 1 Y ~ N



The term "LD Bl ock C06", as described herein, refers
to the Linkage Disequilibrium (LD) block on Chronosone
W®20981120280 nar kers rs4429936 and rs6908425, PCT/IT2008/000089
corresponding to position 20,634,996 - 20,836, 710 of
NCBI (National Center for Biotechnol ogy Information)
Build 35 (SEQID NO 1). The term"LD Block d O', as
dimeflesgial begh hababmpd eher §eltaQng %&oﬂ%@e%?%ggé% gé‘ri]f ferent

(LD) block on Chronosone 10 between” markers
thaedk LS 5+ QORI na 0_position 94,192, 885
00, 08T oF CaT {AGt L oRatohticr fof Kites ¥ Hedflse co the

| ot echnql ogy, I nformation) Build 35 (SEQ ID NG 2). The
e dhf‘f,acg m(f)@gc BY b o wededi RreR ot s‘g}teo kite sizes
q t he Li nkage Di sequilibrium (LD) block on Chronposone 17
ecri?e‘tev\b@h PHREELNE s|tovards 0 thandPped 793499f the train 3. This

corresponding to position 66,037,656 - 66,163, 076 of
confMEBRt {Matiormelortent kecause Bhot Botthet ogwayl nf drinet Lony from the

Build 35 (SEQ ID NO 3). The term "CDKALI", as
modubescrtiobelidterigi s cehetrmsinedt fteroCRKStegWoat 0 Ythe greater its

subunit associated protein 1-1ike 1 gene, which spans
speed aath@nst2 (1648t 7 3bheretdr34G, %o@:ébdﬂgél By 11dhe39 oL

t he human genone. The tern1"SBg§0A8", as describeg'O £ end to

the ﬁkﬁi’e@i Bad r&f & strta@ntﬁ‘eofsqlil&g f:arirti 85 ﬁgggilkﬁe3go. {:Tct)sang%relgate the

8, gene. This gene is |ocated on chronosone 8, i
. .0 is spanni nNg, as ch _as 225kb between , _
fllgﬂgoyjt% ?gnéﬁ%%%gSZ%QQean]aﬁffg%%f RPIFRSNCEILYBSiSFgcsl  their

surﬁgL tpgfg%%an geno assenblgb corresponding to .
posi t1 o 117, 839, BRP1 FECY IS4 1 Trae dhecive W lsnthe same
£ NCEI,BuiId 34. | n both these builds, the gene spans
or 6358 ki€ BPlofth§efdM ¢radywence. Through genotyping of
- Icelandic Type 2 di abetes patients and popul ati on
cBit roind nesiegual saessindgng heol ithenpnas@80Kimhking ibhatomprises
can be used to nmeasure over 300,000 SNPs in the genone
tractdgpmutdrasedustiypteal nombesnsofi tvasiant Sragsaed aledn kbres 2 ang
Type 2 di abetes have been identified by the present
used ifoy etMaibeing A$s0abd@ilieans afa M%\%&%h@%ﬂ%k&gl£1dsk‘]g§'chtew9ing the
mar ker hapl ot ypes and ext ended hapl otypeS  w thin areas
flighef t BxfceRsty &1 itRkage: L %%Héﬁéﬁ@égmfhleDtg%ggikoa ﬁ\éggs 4 are an

perfornmed across the genone. After correcling

crencliobi. oL BLabeSNaRE I8 AR L2 A0 LU0 o

rker hapl otypes were
(1.6 genetic sysceptibility |l ocatjons in the genone)
unavog %%hfely h %& 39 p? L’J:ue!ﬁnl eBET %398 O5x Flep s qeraByeamiy. rpspstance. An

addi tion, 10 extended hapl otypes at 8 additional I|oc
embodyeis ePlectRY By EheSVSERR ér iaceprdingTalt ety . pYesdritn invention
‘the patient group, 700 individuals were non-obese
PfOVl(elﬂ/Kg‘@t ahe tiapse verleveest edhrsepkr asettyohor(not shown in the
associ ation. After correcting the p-value for
Figures).atledpessici36rsi tigh eraper kedtsicandnéwo 4BRKKEr modules 5 of the
hapl ot ypes at 20 | oci had a p-value less than 5x1 0 5
wind E¥atdne B) (nafBneetpé tbeSenkoe SQ 1~ i fied :
when the total ?gr oup was anal f/zggé@sl aiin %&J&%te?%%hg continuous
ower exhendegdha type Bt oci_ were .sel ected
P by the saneeggi%grﬁgﬁ%%ébﬁgﬂﬁﬁfggﬁém%bégatﬁ?o&ﬁ éFﬂ%%ﬁm such
I.e : ) s.,also analyzed separately for
oo e i, AP AR i B AESU e Pofn reshect o the
sectidel atedness, 38 single markers and two marker _
aplot YPess EES16 1N6EF i8d thepvainge 1 s i@s 9l Ghgs allows
. (Table 5). One of those loci was also identified when
obtainifg g ALERLEF NRFIWAESS Hitange e dhBusiasoveritiap was Beunibn could
bet ween t he non-obese and obese groups using this
criteria. | n addition 10 extended hapl otypes at 7
additional loci had a p-valime less than 5xIO 5 in
associ ation anal ysis of obese diabetics (Table 6).
These singl e-marker associ ation and two- mar ker and
ext ended hapl ot ype associ ation results represent
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susceptibility variants can be represented by
i ncreased risk, wherein one allele is overrepresented

WO pooghzo2pat i ent group conpared with controls. PCT/IT2008/000089
Al ternatively, the susceptibility variants can be
represented by the other allele of the SNP in question
- for that allele, under-representation in patients

be c%R!Z'B%SQ g\ﬂ té%}gﬁé&i rw?kﬁ cgf%sg?fg.elcihegrdep‘ité féﬁﬁg?a{'éﬁ'u@le the drag

consequence O ssocl ation analysis to gene

el epent s _conprising t lleles. For_nulti-marker

of sREHtBY PES G rséhﬂ%§§8$ﬁﬁﬂ LA Re PR PET hy TG eongths of
than one marker, at-risk association may be observed

ropet b B (t6r thorigpiag- 3 idk arePele of PRafiGLgpeot the ropes 4 next
Protective variants in formof association (with ,

to tRRs¢alareshbesant Har granpie, t be orrrodonatisied )y prestedé eql vaccording
variants or hapl otypes nmay al so be observed, dependi ng

to arkithetg@nejdreretepasidliight amgnivept bt yipdtst ruetding Fwrbulences
the genetic region in question. One of the nost

and YsgnifitGagt pResaehal i Srersirgpalts ovs bedebtafrieer] WByrtavample, by
single markers (rsl 569699 and rs7756992) and three 2

coat'i]ﬁ{}kﬁ{e hapL Oty RESH MBRRENGsd@ i 6RI QMee8R HR22n3({c? shown in the
rs7758851 2 rsl 569699, 1 rs4712527 3 rs7756992, 1

. 1s7v/56992 3 2 78, ; - le.3 e r
P B QR BT R R oanar SLoAT or Lot e LD LD Brogk) Lot BY
. between position 20634996 and 20836710 on_chronos
i RCR bl 56, FSEEPTERER 197 bETIESH harRerE oF
rs4429936 and rs6908425 (Figure 1). This region
engaged n§Ne N EChHS HENEIHtRge SRINEL1I B GO hen qurigr to absorb
CDK5 regul atory subunit associated protein 1-like 1

stat( ODKAL ERerdyM 0hF7RY) damprsiing stds asFbHagiothese markers
was verified in two additional Type 2 di abetes cohorts
(see Table ZYystdrol 1 owcupraitngdites ohet lpereassociavérgnonf further -
rs7756992 allele Gwith increased risk of Type 2

comp@t 3hetes 1bave &t alkiusdesl @ssoetaidlanesf ot he meekerordeo rail 6,
Type 2 di abetes in individuals of European ancestry

for %%%ukﬁl!ee PRELTd GrodeSeTaticd (R)r DylmdbhetRc=18vPdt@n, adapted

, In individuals from Hong Kong of n Chi nese
o GGESLRY (SRS A 2 S SO SETRN. Sl PRy ciecrre
crerihon e bt D et B RORR, b PS8 %8 mocute 5 15

Eur opean and Chi nese popul ations_include rsl 569699,

connegyeb 1906, LF3UB50271 k1 kasg 356K 893 P22 Ong STPg4483pted to
and rs6931514 (Table 18). The genotype odds ratio of

transhét 72566992 and dloeti® vdteant asdpped §on qreg@gliyg the module 5
recessive node of inheritance (Table 20). In

for panvectirar enthgy Gad ofort kenhosidzygotiee i §11g5 tapiledt.o5$ of the
in the European and Hong Kong groups, respectively.

kiteENe #1ehé566992 allele G at-risk variant has been found
to be correlated with decreased insulin response in
C%irt%err%fé%@f@ee 2L enEl GUEGRs! aRd;8) poddiMEY §eUSote that every
carriers of the variant have been found to have an

ti ed 24%|.e i nsyl i n e t
modugr% 5”@% éjhe wind gﬁsﬂem Y cém%xﬁ%tegt %t? f&%@ gﬁ% {%lt)ig?s?f through

non-carri ers suggestin IS variant con

. risk of D throu reduced. i nsul i n_secretiaqn. The

Whlﬁbs?$%6@?é§i?a%kgf? %hﬁ?eﬁa?ke}§?%%nopiﬁé%g%@ll B> e shape of the

di sequilibriumtherewi th (including, but not limted
troldgysr dl569698he r gPPBdeN6> o35 7ViNG s@yse9m4 1 1s preferably

rs9368222, rsl 0440833 and rs6931514) can therefore be
aeraggeaniaalay seedelilndr elrs efdsuseeptingink $& ytheo rEgpetapce opposed to

di abetes in an individual. The function of the gene

product of CDKALI is not known. However, as inplied in

the gene nane the protein proguct is simlar to

anot her protein, CDK5 regulatory subunit associ ated

protein 1 (CDK5RAP1). CDK5RAPL is expressed in

neuronal tissues where it inhibits cyclin dependent

S = S ONENL 7\ . M P~~~ 7
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gene expression that results fromglucotoxicity
(Ubeda, M, Rukstalis, J.M & Habener, J.F. J Biol
WEh@A112837 28858-64 (2006)). CDKALI m ght pl ayPGEI/FR20€8/000089
in the inhibition of CDK5/p35 in pancreatic beta cells
simlar to that of CDKS5RAP1 in neuronal tissue.
Reduced expressi on of CDKALI or reduced inhibitory
._function_thus could o-.an inpaired response to
air B8 eBRPE T ettt S28rAP 43 a shows that AL 1's
expressed in the rat Eanc eat|c g ta cell line INS-% for the
(Fisir SO Bload GRULHEDrEdicrdd FEREITON GPenRAr
and known function of SLC30A8 we woul d expect both
autqne v ¥s6B9Tiandof 1he26683 & erdf fRttIanRsaY §éeFleticoRneray- The
To evaluate the effects of the two SNPs on insulin
conwesi@t icdnmeeharnaby zetrolielefd edecoficgenstgpecsued.ugopnexample,
corrected insulin response (CIR) in a set of
thrduadi yehialcsrs r o &gy oenter 89rattlgy copardredf tDennegls Bp and 18
that had undergone an oral glucose tol erance test .

rotdtOGThhe FOI ths TdEG292 o Wenhdegmnstdratied mbatldhe on the rail 6
honozygote carriers of the risk allele had an

1 2 t ergzyggt e hh€f® to the
con B BT EE B LETE SO0001, (g gy g R Rhhent
observati IS consiste w t.h the vari ' r
ach@&%%sP%e%ﬁ%dge%ﬁréﬁgﬁ%r?Paﬁ@é/%ét r%%p@%%uféﬂﬁﬁggﬁég 16, the
risk. Furthernore, the effect observed on CIRis b'
conysrgseht Ofn BEPR et ks CBRTEN emBt@s eE‘%‘FbﬁFe )T d T o Y
T2D patients as well as controls, and adjusting_ for
reveBNiibLy atrE ofiag nbinast EGENEHE MMOSars s (tofapthevp1jn Fhe Figure).
effect of rsl 3266634 on insulin responsewas smaller
Evelutmesiugi §i thertefame Bppeddsi sy isslgenaratan aBe to deliver power
reduction in CIR was consistent with an additive
ind&fchestt1yNeret freet ofier nsabligs Sensitivity was observed
or either variant (Table 21). The identification of

COKALlyia8 &/s3HRCERI Rhbidnesagne deht IdDradberacaprises a smart
pi ece to the puzzle of how genetic factors may

coml?rré)gg%g%%?ngo %ra-eqﬁggi étlé té}xgﬂagocﬁh% Eunct it @Ro@in tWhksh 98Reflight of

te ave shown that it is

expressed in pancreatic beta.cells an ' -
the V\Fttﬁfsngt he adgﬁgmapscaggty r §PRCSd Ee\?\?'t hanl%ng u%@lﬁgyg%r@%@eratmg
~The simlarity to CDKSRAP1 further indicates thatd dels £
witlopr sHeytf SerFitat Y SERSuFP n"Prdfu &8 videp end devery ©
gl ucotoxi c conditions through interaction wth CDK5,
eledtriconetunyi ewodveechdre JetRTRITPed) a2RHIFFaRt fifFiHethe module S
CDKALI gene that in a nearly recessive manner blunts
tratdiatios ulliongr eispardé &ndngeredhs poifestt of TBgge by the kites 2
present invention has identified seven single markers
to wdhsever tywendvreketrhdvaghothepesped 4a regi on on
chronmosonme 10g23.33 to be associated with Type 2

di @QPF&/%rQTﬁQéﬁel)S-, M’?éts_n%frtt hese-dTBEE S akevad SBe train 3 of
associ ated to di abetes with el evated RR val ues when

.. 0b ) i t -

s BRI  ptae 68, seBnal by Clahe s e e e
ositions 94192885and 94490091 (NCBI. Buil.d 3

“Dd@5$kbéﬁgad?%gat h E%ﬁbn&@ 535N aﬁ??ﬁﬁ%§§%§t control system

mar kers rs2798253 and rsl 1187152 (Figure 2). This L
COORRIGERS ciriaPnget Hife SRNSS W1 Hh <Y ﬁ‘?’g‘%’gc‘r SH%W@’ é’h?ﬁ?gon Kites 2
(1 DE) (NM_004969), Kinesin famly nenber 11 (KIFII)
that NMro0 45 23magndn HopresbeRb 1 hématdpolass Bafey Tk Fredyk omponents
(HHEX) (NM 002729). |IDE nay belong to a protease ,
of tmmishyrt espoasi he foart ooerwd! bustam peptdrdées these information
signaling. Though its role in the cellular processing
of insulin has not yet been defined, insulindegrading
enzyne i s thought to be involied in the term nation of
the insulin response (Fakhrai-Rad et al, Human
Mol ecul ar Genetics 9:2149-2158, 2000). Cenetic
anal ysis of the diabetic & rat has reveal ed 2 am no

- o o~~~ LA ™SS NSNS Y N



effect on insulin degradati on was observed in cel
| ysates, suggesting that the effect nay be coupled to
WO e@8fprws? medi ated i nternalization of insulin. PCOIERER/®0089

rats with the IDE &K all el e displayed postprandi al
hyper gl ycem a, reduced |ipogenesis in fat cells,
bl unted insulin-stinulated glucose transnenbrane

withu%E%Ff' ’ir%q%q]ngg%c mﬁxg%.u%foqh gegéf?d@f ' uh8 éérgiﬁjse(éfor example
nmuscle. alysrs of additional rat sttrains
denonstrated that the dysfunctional | al l.el e_was

the JRIGUE T N PRLs g SOHOP At OHcTTBE: Hat DPpES of motors 28
plays an inportant role in the diabetic phenotype in

ment@gnegytee 1oy pEn figd eheeRidy udie dPeasod" GaRgP e eﬁ% guspmatically
Type 2 di abetes in humans with inconsistent results.

drivewohe driges si udicesthiravend evshenyl @rarsasd t he
association of IDE to Type 2 diabetes by nutation
s erigagdandrivaph oty pehecarkdkysi 3, usiengindggysigmSNPgccording to
over the gene (Groves et al, Diabetes 52:1300- 1305,

the 2203%ntFliav&z ighaproddabetas thd rbd8s135, 2006). Both
studi es conclude that common variants in |DE are
unikel; fBhssd@nishi Gatly khekpSlerT¥BBed as driving ropes.
drgtiﬁggéﬁ$ﬁgggcgtudies di d ﬂ%ﬂever? not igclude t he S

Each\/\'{%gglen 1|3D ll?i%sa§ fjsefth?%fd Q %(51’91%%@8@ t%ngla@tcdr%ééﬁonding module
S6ne"of Che markers identified In our stu y as
associated with Type 2 diabetes are,outside t .

5 faaPine ATy P8d TPRET bse previBas At b EeY Saogd greosing che
the results reported here, markers_in LD wth | DE gre

modudgs 08 af & WtRITHE 2 SENARLBE, PIGH AT ngeeiet i cdue  to  the
evidence for the role of IDE in the etiology of Type 2

tranginabetoes of KiE hechwdded enargy orupraciesch frpatthiseongsurrents W.
to the kinesin-like protein famly. Menbers of this

The paakeirtpdsam |areaferkrowuntvourise andvoéwaendi pnvaniteide winches 24
ki nds of spindle dynanmi cs. The function of this gene

and PBOSIHrdenct d1dRS ve NHRMeSITE 3pesikitening, centrosomne
separation and establishing a bipolar spindle during
¢ ' b Sy Th IS i fsgpetd@nahot shown in the
cgﬁg?g§%§§%§¥1g?§%g%§§qgg%lﬁgi]?bg%gg%ogsidereg as a.

. _positiaonal, candi dat.e d 0, t td it it - :
roBSEb o 0E CD e L e ot T D FEb Tt I 1o possipte
honeobox fam |y of transcription factors, ny of .
to GHRPER HFSULAVBHY dd i niEy lGPnentE SR BT isa4ents through uhich

Expression in specific hematopoietic |ineages suggests
the thigest hi A pIGLERH FR¢ PP SPPOIYS FERMtDDERER c ToT example,
differentiation. HHEX is essential for pancreatic .
thrahghelpdpresitectirnc HEEX eTeg at Shape RIRSE Y e SR yBRr S hetd ors fgbres of
conplete failure in ventral pancreatic specification
shapeBaetowt naltal Davedyapmehbsd 3distpdT7ior80Gre2@04)vel® fmbpcked. Such
transcription factors involved in pancreatic
systdavehapaBnhutdihbde sl IMORY genese asuppelibd ashtug@r cables (not
factors that have been inplicated in | ate onset

shomm)abﬁ{a%,s'fféﬁgﬁﬂes ARpcan essent iale effeet of. ofndMtontrols for

ant agoni st heart 1 nduction (Foley and Mercol a,
NES & DEVELOPMENT 19: 387- : 05). T
aCtu%ElPﬁ eééeansé) Cpat hnay eagrg%é: a?igg esnet%ﬁqy @53%1 ll%g :réédlé;g gx phe smart
di abetes gene TCF7L2 and together these .data nake H .
contr oty R¥E G aly a8 el szhea§p8bjsq v ohtallscgﬂ%ﬁf’g’gF e ¢ é]F i Ee@é kites 2
2 di abetes. The associ ati on of rs2497304, rs947591,
WithotOB82DFRIARY PRVITAEL4SHRLOFy 5B 2riefhét ednwasch case, namely,
verified in a Danish Type 2 di abetes case - contro
the cfsoemn tded bhlsw icara AISm@aessasian thehbitesTypes n board them and
di abetes cohort fromthe PENN CATH study (Table 8).
When the two cohorts are conbi ned the associ ati on of
rs947591 reaches significancepat the 0.05 level, with
arisk of 1.1 in the conbined cohort. Wen all the
cohorts are conbined the risk is 1.15 for the rs947591
mar ker. These results indicate that variants within

o o o AN L o N




Table 3 and association to this region was al so
observed when all diabetics were analyzed (Table 1).
wab@ga2028r kers are | ocated within tw adj acent PCIIT2008/000089
bl ocks | ocat ed betweenpositi ons 66037656 and 66163076
(NCBI Build 35) on chronosone 17, between nmarkers
rsl 1077501 and rs4793497 (Figure 3) The associ ation
i S _Si n|f cant ,at _th 9gna el
a trgaelﬁeé 8Fe tocated i E% I%?ééée\é]jL b \écfgr%ggb mogule S by
is possible that variants.in this region affect. ge
meansy ohed gHBEEE nEPR% §ir o R HUTATEHY ﬁjggchﬁgrz P e Wg 85 10ad and
Al ternatively these variants may affect unknown genes
allopiipgite ehesdnEDesdE€ks: Further evidence for the
associ ation of rs7756992, and correl ated markers
wi irhiiviing hef LBhe| dike08 tchat adent acAgr t kg Bdopipiglg both  above-
i ncl udi ng exons 1-5 of the CDKALIgene (NM 017774) on
descehpedosose. 6p22. 3, with Type 2 di abetes has cone from
addi ti onal association studies. Two equi val ent

Med @S s 773514%‘&@@@”@) I 0946390 8pt dlingbkyctGonr etat €de kites 2,
With rs775 992 (r2 0,68; D 0,95 were shown to be

ther%lqr £e 41%@&4% %%?fgécﬁég qdh\@ltﬁg'r TRee lade dhahst ﬁéré raerll’lg ropes

arge st Saxena, R et al. Science 20

6 13 1- 6 Ze gl en
?1 Scoth glU ee(mng %E?eﬁ%e %Ooofé%%%@ﬁg Tanoeuvres to
These studles t hus rther suppqrt the i voIv
actuphenCORAL Sgenen Hoar’gﬁgef? dr368; G, DAL RFEn B teensnit the

rsl 0882091 and correl ated markers on chronnsone

tractOgR3.tye wWhres fypeteaf eeapapeds drafidy SuppdrhetP e traction
recent publications. A highly correl ated marker,

funatsbhl IB75n¢réasdn§lthd numbgy elasopeand tic bBe further possible to
significantly associated wwth Type |I | diabetes in

add fukihqr gecstioeh ess (SlradekionRogt thk. abatakr engPOOFE the kite 2,
445: 828- 30; Saxena, R et al. Science 2007;316: 1331-6;

safe%?ggﬁiuﬁbtlcﬁlsetar@ qdé kengg1 200y ; BERi1d836- flerePeodt , ih) case of
ef al. Science 2007;316: 1341- 5) Thus, recent studies

. Vi di.tjo p tg.t c r e
dm%ﬁs“éﬁ? B e or o PRl 2 Pﬁﬁ?ﬂ#‘é ‘E‘égséﬁ%f% g cepotiers),
c erein are ris

everé'l %J(rés O%hzlbee%%nfngs eqeuecr?grée%et |n popu r%g%po%gggzmodule >
not identjcal when individuals are_c ar ed.

thrqugh genbwe exhi BPPES s8quéfice™aRsr i Abi 5?? ”@et%ﬁﬁswely through
i ndi viduals at many | ocations in the genonme. Such

spohlgrrpat lsieaiin BygenceaaftnTenwoRe y4 r gfadr cpgralesags connecting
pol ynor phi sns, and there are nmany such sites within

elereathbgerame ther texiand of kheehuremdgéhemeodylei Bi-t §n such case,
sequence vari ations which occur on- average every 500

theRESEe paheSnunbee D ModadETH RosesiEeeethear daite eanstetes the ropes
of base variations at a single base position in the

4 198BaMERd, aageastqgh YePEeRy Ak S sySferPal ¥ERIGRDIFSIS,
are commonly called Single Nucleotide Pol ynor phi sns.

( 1%\{[3%. )bel-g']wesfeﬁagpﬁc@rv%lqeg %b&%ﬁb@vgooﬁﬁuEégg nNwhich, in

a S|ng e Fut &t i event, an erefore there are

usu possi t,

wne $588, ol FETRER S P S SRBRRE a0 refeeal PN gy the Kites
to natural genetic drlft and possi bl o sel ectijve

2 OpfESs el Yr fgPRaF PutEPen® ha§°¥ &8GNt 6gTqpeRt of the wind
pol ynor phi'sm characterized by a particular frequency

systefn |t saralyepds ihn dghylihi RekPwpopiilvaey oRhelanyi bt ey pointed out
types of sequence variants are found in the human

simgenonas idnacltbet ngt nmier peatidllei ttes, intngdrcei dms case of use Of a
del eti ons, inversions and copy nunber variations. A
polynorphic mcrosatellite has nultiple small repeats
of bases (such as CA repeatsj; TG onthe conplinentary
strand) at a particular site in which the nunber of
repeat |engths varies in the general population. In
general terms, each ver3|on of the ‘sequence mnth
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presence of three or nore alleles. In other

enbodi nents, the polynorphismis characterized by four
w@eoosnzesal l el es, five or nore alleles, six orP@DIE008/000089

alleles, seven or nore alleles, nine or nore alleles,

or ten or nore alleles. Al such pol ynorphisns can be

utilized in the methods and kits of the present

singilQ Eﬁ)t anoraggai'i% tgg&} W.E5hi & <t he scope of the

ion ances, reference is made to
ferent .allel es at nDrphlc site, w thout
6’8§| Al &l?‘e?lérgen@? ‘f‘%ﬁg Oh| trSP‘?r%t%véFyad‘éa“tageous from an
reference sequence can be referred to for a particul ar
aerogyaiher PR §ft Biewhdhrepet@rer witheltyoi soresdy | Asaddition to
referred to as the "wild-type" allele and it usually
merej sdddReNn aad etrlta'@éﬁomhe Aflpp storseisen cele aldhehes oofasperforming
the allele froma "non-affected" individual (e.g., an
emergerdiyvnghuzduvichat Theedirnsttidhspldayvind nai tymcadl geasa@ined with a
phenotype). Alleles for SNP markers as referred to

limibed Qilliféﬁérﬁtflaﬂ_ovéhﬁtb.@ﬁe§f AheClefy®t Jf aset Ry 4, but is
at the polynorphic site in the SNP assay enpl oye The

the @lf@r@ngﬁe%af:%tlwpéf usRd T Rid<ak 6,28 HO! {10, :m& Spening of
=T. The person skilled int

the YMés I'QO\/\/% ge tEﬂEual%Xo Slsna hlghoJehe e]la:Lq:'ltngol Plned herein
r an

Opposi fe e conpl enent ary e tan"

each .case be asured. Thus,. for_ a polynorphigc sit

belog 03 y HOPpHT & %'%rﬁrﬁe»r) S IRaPER L 7 Wy thas rsdition, should the
pol ynor phi sm the assay enpl oyed may be designed to

needs?féerf ?ga AylefetiEEtrhd tpi e S¥iseEP T tongisiklsordyind e ropes 4
‘two bases possible, i.e. Aand G Alternatively, by

withelésivgat by aneassayDuthiay isschlegiighedesaendet dot tdethe effect of
opposite strand on the DNA tenplate, the presence of

the whey compbeigntiieyebasesowkevandtie caiskbefmepstied. of the kite 2
Quantitatively (for exanple, in ternms of relative

withl isGKgtanittlent ieas beswohsrswoul ¢ beraht at@egrcf;xfé?m such loss of
nmeasurenent of either DNA strand (+ strand or -

COl’ltl%lr arig) is TYRIGRhLY o apf&flééeﬂﬁ§ ISQEUenCe; iy d‘:{ ?%S?ﬁ%ﬂc devices

for a particular sequence. Alleles that
r o s referred to as a
and 55%% ?Srgeehrt \%g?@aﬁll%sg%%seln s£o§§>1nge§1% g}%clzk a/esgee or{cg having

e uenc fers fromthe reference sequence
reac ?ﬂs %g ot ‘i q‘fﬁﬁ@? arftiPal FSFIEChTY arreShPYe| é82at r9dvgar and
nDrphlc genetic markers described herein are
pde‘%FaFrlvﬁnf]slghAdﬂ@%qléﬁQP VY itBft $indafiferdiindstedrangbs ekt edge of
af fect a pol ypeptide. Sequence differences, when
a kigenpar becaussa afétfaekem@enmded‘ud@essé:@memt@,e qasition tracing
include the insertion or deletion of a single
instnuehest i de, the ofthnes-elitkbamnic®ne nesdcRot ade, &€sSuddduBging and
inaframe shift; the change of at |east one

stabilieh @td@eenr 685 Uiﬁé G dk81 AF RARGANR (he: efeRdedh afHd @i gures) .
acid; the change of at |east one nucleotide, resulting

said| eﬁbttulaglﬂf n&ﬁﬁﬁ@t@ﬂlﬁSl pr gg@énp r&,SEQp & e, L Bﬁaracterlsed by

del eti on of several tides, ‘resul fi I'n
o n r re am n ds, e oded b
dlre%ggﬁé%ts %O% %ggl BEF oD o%ieedzp sél\?ersg?ré/ Con%ml system.

cl eoti de su s b qual reconbj nati on or gene
gﬂ?/eeﬁ’ sF%?rSlarfesgr{q%ﬁg ¥ﬁn PRger FOpPt iORCEFIARE coRfinggns are
sequence of a reading frame; duplication of all or a
transyeree of0 sthee dlighek: dHiosksppsind ohe bieded cispapRASHEAL in order
of a nucl eotide sequence,. Such sequence changes can
not %@tﬂ@difhetf}ﬁolkykpepii@ﬁiemem}ed Whgn thiewgnatdied ldpactice dBaectional
exanple, if the change in the nucleic acid sequence
causes a frame shift, the frame shift can result in a
change in the encoded am nojacids, and/or can result
in the generation of a premature stop codon, causing
generation of a truncated pol ypeptide. Alternatively,
a ponnorphrsnrassocrated mnth a dlsease or tralt can

.



anplifications or deletions, occur at the somatic
| evel . The pol ypepti de encoded by the reference
woewBaRsTtle sequence is the "reference" pol ypeptCi/i008/000089
with a particular reference am no acid sequence, and
pol ypepti des encoded by variant alleles are referred
to as "variant" pol ypeptides with variant am no acid
sequences. . A hapl ot fers to e nt_ of 1 h -
Sponlsgn%hgf%c}éﬁezdgd C)F%gg%({)gbc\/ f?%e cgf | nat onapg)feaz%)%liA éﬁeghe right
. arranged al ong the segnent. For dig%gid or gani sns sych. h
diregElgfmehg, SATHAPPDR Y PP LT i SESCHNE (ERERE bt thealencing the
pair of alleles for each polynorphic_nmarker or |ocus . _
penetpataicne PE ke ddbodt mien, 1§ HS REPTROFPE ¢sas dbnphg yéng sideslip
two or nore alleles, three or nore alleles, four or
passively alhetesngorthiel wenoeuvmy estdlidliey; @achurdhee| etabilisation
corresponding to a specific polynorphic nmarker al ong
arrahbensegnest acdapd ot ypesaicatd odnpri se aspoiikirsdtpaiieof (already
various pol ynorphic markers, e.g., SNPs and
prev%&él%ﬁ@ﬁ&{t'ibﬁ@@' bBaiaRgy Parideul a1 addpkesi@lllyhectuated by a
pol ynor phic sites. The %aplotypes t hus conprise a
1ogi%g'ﬂﬁé{‘?ﬁée%” dgt:e?élleﬁl 83 BhroRh! eHE gfcﬂﬁltd' %oH@fckle,r Snformation of
tecting specific polynorphic markers and/ or
: pl ot ypes can_be .acconpl i.shed t hods Ln the. .
Lot Bt e ER iy Ceqtetode S perveston: ot esl eppbianing.
exanpl e, standard technjques for enot¥pigg far, the
pri&se REGF INPENd n GF B iSeRDs SYETTT t 8% niFRerd dgan Hhgranoeuvre
used, such as fluorescence-based techni ques (Chen, X
allogp almmedGatmbicReRt FEByeCcopsGeduedde)y | ofit | Figi gte 2 when
PCR, LCR, Nested PCR and ot her techniques for nucleic
descaniithqarpH f b iheninGpeeiched thet hedel gl ésigivaidrakllengation of
for SNP genotyping include, but are not limted to,
the TogdAN geRetyping tASSBYR BRdr&NRhexg ptatd o mBefarphl etbngth of
Bi osystens), nass spectronetry {e.g., MassARRAY system
the b8 CGURAATHI e N itnS ER4IeREHAD MBLhods, real -time PCR
Bi o- Pl ex system (Bi oRad), CEQ and SNPstream systens
(Beck ) s Mol nv .en Praobe r n :
{?19?@% ]w;ul‘\l@ %&)%{%Kenh a%%?{:&%g &p t R T%eé@rﬁh %\%&an, the

frymetr eChi adArray hnol ogi es
e.d., lllumna GoldenGate and | nfini um assays) . .
app]éﬁﬁ%e% a‘ﬂilr ugf‘%s 5%11 o R S%@%? li‘hselsn & osrysgcte ﬁe ©f the sideslip

net hods avail abl e to the person skilled jn tBe art,
MANOGHEI MBI E GNSFRY Wt THBI hGKpRie %&Fk%ils%d AEFRFRORGENT of an
m crosatellites, SNPs or other types of pol ynorphic
areaman kidres aechnl Iseagelentified. In certain nethods
descri bed herein, an individual who is at an
i Mireeasad] sustept Lbiddcbydirig. etq ither gasednt i dkyerdftgon further
Type 2 di abetes, is an individual in whomat |east one
compiP€6s f he abhet ecad eseRIrin®r eypainy nr pbi cthar keteor2: in the
hapl ot ype conferring increased susceptibility for Type
fol18wdh@hetesibsididenhbf i iath (dysem BtuiliSkemaekeriall 8k&S-ding to
or haplotypes). In one aspect, the at-risk marker or
h i t a.signifi b .lnere .
two " ?g{& YR& e?nbggfr?%{ggr t %%g?ﬁ%jy pa§ g rﬁ r{:ﬁ[ﬁt{uﬁﬂ\? o(%ia?ngle. such

Or “suscep e 2 diabetes. 1

embodi ment, significance associated with a marker .or
b BRI patS 5 THERSr S Ty Ie T A G 1 SKOT RPIS] 4 vhich the
anot her enbodi ment, significance associated with a
recoygr ke SYEteRDICoPy peis LLHeagufEl BYPARCKUds ratio (OR).
I n a further enbodinent, the significance is neasured
byAecogdieentage. firsh RO RBOL rifgqfn wigdspytieni daf the present
increased risk is neasured as a risk (relative risk
inveanddorcangdsseatdto)least atne eadtlel 52 compelsidiong birtgleotrolley 11
limted to: at least 1.2, at least 1.3, at |east 1.4,
at least 1.5, at least 1.6, at least 1.7, 1.8, at
least 1.9, at least 2.0, at heast 2.5, at |east 3.0,
at least 4.0, and at least 5.0. | n a particular
enbodi ment, a risk (relative risk and/or odds ratio)
of at least 1.2 is significant. In another particul ar
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and such cutoffs are also within scope of the present
invention. |In other enbodi nents, a significant
WO pBaa287 in risk is at | east about 20% i ncl uBKCTIET2008/000089

not limted to about 25% 30% 35% 40% 45% 50%
55% 60% 65% 70% 75% 80% 85% 90% 95% 100%
150% 200% 30096 and 500% In one particular
enbodj nent nificant .increase jn [i

next5 06, Wi Gk Saibai haNrs g SRgy tﬂ%én?& iR/ BEBE e systen
risk is at Ieast SOW at | east 96 | east_ 509%

CompRERTS G0vIHL TEARE FOOR° & STeAPCRBIIEE TUSLEN G FIG- 5 to
and at | east 100% Oher cutoffs or ranges as deenmed

9, iguis algiseilple tthenpler $HAL siKig refaowqaflﬂ%esyagﬁm% ¢ are constrained to
characterize the invention are however al so

the omatidepl at ed, tlendvindosestere Bl mextwitichian sodpeTlaf wehight of the
present invention..An at-risk polynorphic nmarker or

recdvaplf ¥petahs the sprsesenitadnyeniichn ai stostehablef Bexdble structure
| east one allele of at |east one narker or haplotype

12 doﬁp&%fcﬁ of requentd 1 PreseMaihBd amh bAdind dHatedd tbitgle recovering
for the disease or trait (affected), conpared to the

syst(e[ng qye %ﬁ%ﬂ an ghéﬁpére SERC ethe?e@f coapar {fec'loﬂcgi Y EE’ructure 13, for

contr erein the presence of the marker or

| ot I.s 1 ndjcativ tiRilLit e
examﬁggeﬁsggéglﬁﬁralfhjfﬁe EOE?F d§QUp%nﬁ§ %ﬂ&%ﬁPéa The stretched
enbodi ment be a popul ati on sanple

flexé&h%l%ffl?‘é%% He geRdral cpupitat P mpﬁula%a ﬁgrghe wind system 1
enbodi nent, the control group is represented b

witlgabuleast tweti ppaslly abbAcens BrEdase f BrelIBidhY Con“eCtl“g the
di sease-free control may in one enbodi ment be

di ffelrantacicelnilze b, byshbhed aliseniceguingoréfert ferk gpecitbpgle 5, such
di sease-associ ated synptons. | nanot her enbodi nent,

modid1Bes digeasee: fdregge@nty @he g0 insdidkar Bcéertihzedimy sybeem 1 for
absence of one or nore disease-specific risk factors.

whicRUGRer HE&?}Q&%E QFf@f 65l Rrofgrenbads nEntoyat a{/@ﬁﬁtngo NE€r possibly
envi ronnental risk factor. Repr esentative

delagﬁxg H Q%@Lllatl% tgf SrRf Se B?é R %%1?(%13 21”115‘@& 690% producing
er ¢ enrca s Wwhich are Known to af ect, or
contenpl ated to affec the,risk of deveIo t he : '
elecstﬁéﬁjrtfrgjc?sdfngté(aﬁse o taﬁa?‘f IEPREF"L NI &) Zﬁg arnllgjsﬁlescrlbed o
factors are risk factors related to Ilfestyle
morg qgfekdi R§LBMt not linited to food and drink habits,
geographi cal location of main habitat, and
ochuratinnaio rsusk emerdsment rEhen SERRYCTARE odY THEAE, 8t Fan also be
risk factors are at |east one genetic risk factor. As
equitpeéx afqyl exafnpke siwithe ctigistoredr wioerlse |14t itbnowgbulvwible Ehey rest
Fi sher-exact test on a two by two table. Gven a
ont& 0fIchd@fy Ch{iQOSDNMEEn &l tawowdy, toie tvadibati ®f the recovering
constructed out of the nunber of chronopsones that

sysﬂeﬂr@l pdes Q%Ehcﬁﬁplte@@lmdﬁa bt phaphOtgsPas .ofoReOfodkN®s but is
mar kers or hapl otypes but not the othér and neither of

par&%ﬁdf%{%&&édQ&;@ﬁ (g%%ﬂﬁs In other embodinents of the
vention

an 1n who is at a decreased

ce L1t -0 a decreased rlsk
SRedien) dhafl alshS R GRRE | badtropeet I8 foructurar
speC|f|c allele at one or nore pol ynorphi c nmarker  or
str %P%t%@néﬁrﬁse Ehih PHEER €Yo dOSHS CeBETHIS 'PY<iNgr 1AypaPression
2 diabetes is identified. The marker alleles and/or
witthapybbeyped confteon nopafec devidny Andklidpsea| ycsa) and gransients
be protective. In one aspect, the protective nmarker or
of bapl atngpe i3s odnéitbat 2 conf ehs whaliegmiihi c apstatedr, edstedoducing a
risk (or susceptibility) of the disease or trait. In
anot her enbodi ment, the absence of an at-risk allele
in a nucleic acid sanple frompythe individual is also
i ndicative of a protection against di sease, by virtue
of the absence of at-risk alleles. In one enbodi nent,
slgnlflcant decreased rrsk |s neasured as a relatlve

o " o L, L 1



| east 35% at |east 40% at |east 45% at |east 50%
at | east 55% at |east 60% at |east 65% at |east
W@ og/12(251 east 75% at | east 80% at | east 85%CHIT2008/000089
| east 90% at |east 95% and at |east 98% In one
particul ar enbodi nent, a significant decrease in risk
is at least about 30% I|n another enbodi nent, a
si gni ficant decrease inlrisk iz at .l eas aQQUt 50%. IN ced of
COOPERE ISy ARG meRE, THY8edI¥HLSS i 1 rT&k FNr Peadt
about 70% O her cutoffs or ranges as deened suitable
overgyzy'We-person skilled in the art to characterize the
i nvention are however also contenplated, and those are
al®e Wthi phacdpe etretwnegr éberiblengemdtone Fhecperasisyme as a
skilled in the art will appreciate that for markers
wholwi & #hao sabliettesfpreserdfulnsite apopul atalgaibeibng the types are
studi ed (such as SNPs), and wherein one allele is
compb8&idak N ai NGicpased foAaquenct idecrighoupeaildoad Wyduallsowing a
with a trait or disease in the popul ati on, conpared
cyli}%fﬂ:(TQQQEA‘hr@éﬁvy,t he.otiletimi 18! e00f Jthawmhakesr W ldipbenot shown
ound i n"decréeased fréquency in the group
. findividuals with the trait or disease, conpared with
”]tggnjﬁ%Fggyln such a case, one allele of the marker
(the one found in increased frequency_jn.individuals
wWiATRBhENE Y ﬁFfeWSditg‘éBsg?e WP IETHECT NS HEDPT s REATT & g 12 must
while the other allele will be a protective allele. ,
sUPPRF bk B $8qENE | BIECEAPTHEORIDEH alotphBRofETRh 2ofin @ tangential
reconbi nation, which occurs on average once for each
direchionpstralonpaichatdurdtngl Bachrodieres | eneagint As refavdeents stated,
one way in which nature provides variations in
the segquesfiee (aadidicolsogictalref UActustn hbyewonségoesgpprt | the weight
has been di scovered that reconbinati on does not occur

of trRNdREBlYriny HerafnNe;a IRkl dher gedd® |@h@enent above all
variations in the frequency of reconbination rates,

wher! @8 1 0Q iR SEBRLIALE9LONS of JRhIhdSCRRRI BAlY A tuation of the

frequency (al so called reconbination hotspots) and
. larger regions.of c i.hatio y '

wind, S ToR 5T o, PR B 0 Bk gk ERERE) ot {HEBned by the
.LD) bl ocks (Mjers, S. . et_al., Biochem Soc Trans o

verty sk BSORDGoF ¢ Ay 85 SR E e al a6 GBRE Lo 2Ll
29:217-222 (2001); May, C. A, et al., Nature Cenet ,

the 3HysEpp- B75E2002) }S SiakageliD SERarFebrPunthe ojtreérhed flexible
to a non-random assortnent of two genetic el enents. .

struBbnrexXanrphese idecaepara iconf Fgurgehat icompriaasng {eng. (nohnshown 1in
allele of a pol ynorphic marker, or a haplotype) occurs

the iMgargOptihat i f511aws atHa eqosrCyaoh oF 50e (b0 sasitem 1. Such ring
anot her el ement occurs at a frequency of 0.50 (50%,

can EBeToy NetBF Rdicet BEhAGUFS aner afspacpersenfesvdidvuBgnodules 5.
both elements is 0.25 (25%, assumi ng a random

di gtLd hyli g &Inr!éﬂ@ Sk eMRNLS ng HOYBVRS 1 iEchbiqing to the present
di scovered that the two el enents occur together at a
.__frequency hi gher than_0O. t he . S e sai
invensigs F%Eﬁﬁﬁggggtdﬁgaagi%%%H%%ﬁ?es?néghﬁﬁ§§it%hélf%’E%QSt two
inherited together. at a higher rate than.what their
trolilgd@pendénett rtéa‘lﬁ%%c?%sp@f‘gg@iurrﬁérﬁ%eg{ é’.la?,é’al G Srete, at
~_hapl otype frequencies) woul d predict. Roughly, _
diffggenkilitgohtD "8 theFrfiearNGe &6r E%@-at18dtw1t4h thels possible to note
frequency of reconbination events between the two _
thatel eaverdindl tel eudt Ewpddngpe fiaqueaeti ewdode be the recovering
determ ned in a popul ation by genotyping individuals
system @ pepubastimninaadtdetrer mwni ngolllysf Lequencyoldeyt he is placed
occurence of each allele or haplotype in the
popul ati on. For popul ati ons of diploids, e.g., human
popul ations, individuals wilhstypically have two
all eles for each genetic elenment (e.g., a narker,
hapl ot ype or gene). Many different neasures have been
proposed for assessing the strength of |inkage
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hapl ot ypes are present. Therefore, a value of |D |

that is < 1 indicates that historical reconbination
wWorespshzo2e7 occurred between two sites (recurrenkCT/IT2008/000089

mut ati on can al so cause|D | to be <1, but for single

nucl eoti de pol ynor phisns (SNPs) this is usually

regarded as being less likely than reconbi nation). The

next]| EBoPAE fngjn ggf’{ﬁesefgg&éé]{l%ﬁg 9:%11124 52?% ) g@&@k a@ﬂeo ppes ¢ oo out
conp TR R a S e gt e B i A shasor 21

because there is a sinple inverse relationship between

through awei Ghh D8 aPRATEYs PYRVATE4OR r €F LS - dRLEET ab o deHt {5 placed
bet ween susceptibility loci and SNPs. These neasures

nextate def iobdr fayd péi e okcevardsg sirAtemof Fwhas equipped with the
applications a determination of how strong LD is

otheaC lossSorintenthate tdgi aare haf @oniagnsheraimtepolyapd phiiaring the
sites mght be desirable (e.g., testing whether the

ropext rENgid ofaddd diffsbermrsigl fgbr@a&'ﬂbusy afmRYmkoe] ©Ofie recovering
across popul ations, or whether there is nore or |ess

systleRa' B @ahegi oy $$aéEBHbSQ&Ct§<QC undeb1@, PAfdH CGlsBioned wheels 17

Nbasurlng across a region is not
ht f mard h

enecighs J?le%r O ) ooaPanL R amsSsaP t%%%ggznteﬁat gontribute
Roughl y spe k|n r neasures how ch r onbln

o s PEPIE T GAuF PO AU SAPTLG AFOpORUTA: Fon 1o Ee?ures
to generate the LD that is seen in the data. This ty

is pessielhde PEAVisEt BAEH APYLANSsdlprol demeddEadi ot |fr,h§| E?erators
rigorous approach to the problem of determnining

20 avigohell | dgirmdpebvi ddeelidenre Foreinhdeppeseamdergice will be
reconbi nati on hotspots. For the nethods, kits,

maddpecetiiase iredhactgndoappargt modldech) bt ben@iampra 20 and/or 21
significant r2 value can be at |east 0.05, such as at

are gﬁ%@éd Qorla Qlﬁ%le Qr%ll@y 215,, Qc@orddndSto Qi BadSeedd. breviously
, 7, 0.8, 0.85, 0.9, 0.091,

sta‘cl%d9291£)01 § que 9r%d119 ng %h%éh B O%ro9188 19. 99051 htOdifferent

n one preferre nent t he S|gn icant r2 val ue
ast 0. 2. Alt I e
he“%??eéﬁ%PV%rF P 5@%rf~c®ﬁ%hx %y é e?% T 'ﬂf§€Ct to the
di seq U|I|br|un1characte i zed by, v
roEase s, L Choas D5, KL, 20 5 065 F G peoply” 5%558§esmtame
0.9, 0.95, 0.96, 0.97, 0.98, 0.99. Thus | i nkage
to dheerends bk i Wherr ébeeséRd s SESHESY r1e|%ﬁqraﬁe%et%9éh this embodiment
alleles of distinct markers. It is nmeasured by
prowciokesefat eoat coehkd cilenibby stbugtyue2 18 ptq gomnertagdch popule S5 of
up to 1.0). In certain enbodi nents, |inkage
the diis@Quibtdt ilumits seficzed 'tll‘ﬂet‘@\rd‘rmdg’)écelal mesuiexr ShoBl mutually
the r2 and | D | measures. In one such enbodi nent, a

conr?écﬂ@h(ﬁ'wtdlkf@ﬂ@ﬁem&ﬂ@%wﬂ | BdRD iBe d@fdgaetly 3e§fﬂe3t >lack on a
. d |D]| >0.8. n anot her enbodi nent, a

mod%leg%lf E?}B rréduggage 51% @l Do ddimyys cdef bﬂ?éj: &dhZes” 5 of the

er conblnatlons and pernutations

. for de ] age
Wm‘% Sé’é fﬂ‘ EPF geg%% lgg‘li%%mgl %Ieec an%etsﬁﬁﬁ the scope
of _the invention. Ljnkage di.sequilibriumcan
GeTe oot AesP RIS ROFBapt drFoRCCSE gt fusgem 8 of the
herein, or it can be determned in a collection_of
kitemmpllesiniaupried my RnalfSHCBUEPSE HHCOHPHBI0e 2PRAFREAEINg (not shown
human popul ation. | n one enbodi nent of the invention,
in tﬁblElngEerntmmni|ﬂheapsamr¢ﬁaﬁqgﬁﬁlén@O@WEQﬁﬁdet@fthﬁetralﬂ 3 of
HapMap popul ati ons (Caucasi an, african, Japanese,
Chi nese), as defined (http://MMMLhapnap.org). In one
such enbodi nent, LD is determgned in the CEU
popul ati on of the HapMap sanpl es. |In another
enbodi nent, LD is determined in the YR population. In
yet anot her enmbodi ment, LD is determned in sanples



fact that these polynorphisns are strongly correl ated.
CGenom ¢ LD maps have been generated across the genone,

W@pwssmeh7 LD maps have been proposed to serve BGI/IT2008/000089
framewor k for mappi ng di sease-genes (Risch, N &
Mer ki angas, K, Science 273: 1516-1517 (1996);
Mani atis, N, et al., Proc Natl Acad Sci USA

.. 99:2228- 2233 ( i Rel e I r.e el

i3 BERESanm Foorter e s AT EHES (Tae Faymission systen
portiagons of .the human geno can be. broken_.into _series

equigpedidéR et'e 1RAPE StyrpaY %Eer c%’??ﬁ?}ﬂ%gh% FAweCcB n%’IOt shovn

- haplotypes; for these bl ocks, |inkage disequilibrium L

in thgt BT defs thpt ¥PReSe i @ o8 thrdli d&BFh P e SYRBTh CF droviding
(see, e.g., Wall., J.D. and Pritchard, J.K , Nature

fricRévi efnet GEmeni &8 thes879GSR) ( ROORE; rawssy 4, Mhish drives the ropes
Nat ure Genet. 29:229-232 (2001); Gabriel, S.B. et al.

4 tcweirefnce W296122 2mhd2 2809 (A0 2 ystat PR, cddprésimd .t least one pair
Sci ence 294: 1719-1723 (2001); Dawson, E. et al.

of fatUiBches82b4ds HW8vE 202 rabhid ldrpeitdd 3, ehd &l .storing system
Nat ure Genet. 33:382-387 (2003)). There are two nain

23 o@%ﬁ%‘e}%gfé g Q%Rbeééw dihgse hap! gty RR1 bl O€kanchE®CIS Fach winch

can ined as regions of DNA that have limted

| ot ype diversity. (sge,. e, - ,
5 QRRe B 5r o 255 Sobiseot h = gy modie 26 thac
Sci ence 294: 1719-17%3 2001%' wson, E. e%faIWM ch 25
COMPRAE UrhE AT8° H45O5aB (IGHDY WO MoK LR FeFPeCt IR oRin :
Nat|. Acad. Sci. USA 99:7335-7339 (2002)), or as ,k .
r Qiconsrpet hewie thaRsERe FFPREREN h AP nGCEa Erappg tting element
hi stori cal reconbination, identified using |inkage _
betwdbsekilids 19 ianmh (edelese.y.of Ghbr vénd EsBemel. gihen a train 3 of
Sci ence 296: 2225-2229 (2002); Phillips, MS. et al.
kitd¥aturie Gepedd 133:8382+38d (2083Yradhting, effeatt ia .gendmated, that
J. Hum Genet. 71 : 1227-1234 (2002); Stunpf, MP.

cre28d G dst@id s Brdhis1a€u6K -anBl 0donstgudt8 v{ 2008 chnvdyien of wind
recently, a fine-scale map of reconbination rates and

' t h
ener%g/regﬁ’gtg)gggg«%}gcﬁg S&%r%yg(:{&zfjggl e UMBBLHeNerE Nas and/or 21.

Myers,”S., ., Science

310: 321-32324 (2005) : ers, al,. . B.och e
ObvipHEhY 34 gg%S#(%%}%@ OI'rfc;ee‘_’ﬁrsférrip?(Fpeeve4aId§3 B%’ ﬁ(g %ﬁo@qﬁgugomltlms
variation in reconbi nati on across the genome, with
and sgégrbilRathiih PAEdL5asOnPRTE5E" 10-60 cM M in
hot spots, while closer to O in intervening regions,,
whiteh vhid FEpratsent 3GSGFBHY ofC| ithPt S eRSDRT ottyppention further
di versity and high LD. The nap can therefore be used
comgdra séefdtnéehsiplaey pei bl oksyhidhbltbe kwdases epitgasslate dragged by
fl anked by reconbi nati on hotspots. As used herein, the
kitdsers ashapboigpe yblkeskéd,orthtL Bobhleek's iafclthdegibd osksfem 1 can
defined by any of the above described characteristics,

trar%{(lal c% hey mﬁff\% erati yeyetihods disied fry diBerPRL80Bhe weight of the
S

ilTed in the art to define such regi ons. Hapl ot ype

rec&z'e?grtf? sé/@@er@se gused i IR @ssoci ati ons bet ween
ph ype

eno and hapl ot ype status, using single markers

or. hapl atypes ¢ risi lyrali. f r Th
na?mahﬁﬁﬁ§t§p8§80 npﬁgﬂgﬁ%%?ig?§:1%% §a8ggﬁggﬁ%?§pe%he simplex
bl ock, and then a set . of "ta%ﬁ%ng" SNPs or nark%5§. g ‘
patli t e Shellast Bdt of SRPSUGTHEr k8r SPRR¥el'§ oot n order to
di stingui sh anong the hapl otypes) can then be ,
optindent Fh¢ erkplPhbEaelaagdi fge SNPY! GnersY keid CEATRfen SpePosing to
used in assessnent of sanples from groups of
realingi vhelualrsl, syaten derint @ni dee iy wasslooiiad Gnmpetivediows along
phenot ype and hapl otype. |f desired, neighboring
hapl ot ype bl ocks can be assessed concurrently, as
there may al so exist |inkagedi sequilibriumanong the
hapl ot ype bl ocks. | t has thus becone apparent that
for any given observed association to a pol ynorphic
marker in the genone, it is likely that additional



are useful for use in the nmethods and kits of the
present invention. One or nore causative (functional)

W@ 20084211287 or nutati ons may reside within the regi/orzo08/000089
found to be associating to the disease or trait. Such
variants may confer a higher relative risk (RR) or
odds ratio (OR) than observed for the tagging markers

t.o detect the assoolatl n. n t
one R Eee T BPerst 66 TR RrRere (e o BeagT g L Wi systen 1
association to the disease, as descri bed herern lar to th
descieht 86 RRIWEASS| nPPHkAQE R L gl Tihr i WERSEH ular to the
markers. Thus, in certain enbodi nents of the
direchyentdlong arRerdnghlt biws i RUEID GCERet he FefRéEPd Py the fact
and/ or hapl otypes of the invention, as described
thathahernraanm¢nbefusmmimn§u$o$r3mpﬂ:@hﬁawk@¢ssy3tﬁ@ 1 by the kites 2
surrogate nmarkers have in one enbodi nent relative risk
occurBRYy asighien t e heatbicd QRFt Vadnpesestradtagr 1t hgendrated when the
the markers or haplotypes initially found to be

w1nda§§9fér@s' AchB R sdb seasBetias dpseirfibadodierei n. I n
ot er enbodi nents, the surrogate mar kers have RR or OR

ﬁ:ec%e%gf‘ se; lta%” 7t Bgéc?rl'be' Lialdaed %ﬁm{}%dnfoeﬁléé"'% of the

ers inti foun be associating wth

sease, . as descrrb h Sug n

W”“Eﬁﬁ@&ﬁﬁentaﬁﬁuﬁﬁbﬁ% d g?ea ceA@rf%¥’ve ?8%%}e(%xg gy to the
allelic population fre uency) riant in LD w_t

motigpr f cE@ﬁnﬂPdMé??aﬁtaT@> ‘%9505ﬂ$' |6ﬁm??Qﬁﬂ}eﬁéyfhe pull of the
initially found to be associating wth the disease,

traiguch af th&evarianins QRS | e CHELEFFCT | 8eFt | FOFGRy alfd can be
usi ng such markers for detecting the association

conv@hsenty ercedubyatillye siLavether sadls destr thediingr evstagan ot shown -
perfornmed by routine nethods well known to the person

in t%l Fladekn. tdienaihg dnghareit herehobe asisthi Hidduees coplesized by
of the present invention. It is possible that certain

LYY AiNeC FRREEST $hdth bk Rkagerditsequhéd by i1Wmos ttheé modules 5.
daxa%e %E{kefs shomn hereF% to be associated with Type 2

Obv1o]g,15? ot e% %%% 91861&}?53: ?Lu (‘f%T%thj RRYSLCRl BOURERY L€SIs 6 and 7,

I's is a consequence of
ncéntghe region in

t he |s ori.c i_na

sucly gadts %hféHSﬁ§v3ﬁ§6%£t da? cg)reglon of strong LD
(the LD bl ock wi th residual narker Sld
bl B¢ SFAOLID. WPENTHekk 6r 7§ R THoBNEeR Eﬁen‘&t%l?s but are
are also within scope of the present invention,

keptt HeY ted eoequeanby ofiseflirs orByprkeepieg ridiet ﬁ’@dvtﬁﬁerﬁ |a6na suitable
by virtue of their genetic relationship with the

heigfar Kefires iown heeki of tsdidEgasbediideed? wirt EhFygeupd if the kites
di abetes. Exanples are shown in Table 22 (rsl 7234378;

2 aEQehPaNG 4hkcidahite. 28nd r SHI86285; SpRoHIMYO#AS8) ratics 6 and 7
Tabl e 24 (rs9890889; SEQ I D NO 31; rs2009802; SEQ ID

3 2 SEQJ R £
{5 TS SRR S SAROSL850) s i

| o p f f
che B At o P R o O AR et e vind
eépoctatlon maxi m zation algorithm (Denpster A et
R Stat. Soc. B, 39: 1- 38 (1977)). An
inglenentatlon of this algorithntthat can handl e 6 and 7,
m 48 PiEVdenRsty pEetad nCBFt W PYRFER t HESpRaRe &ns © an
be used. Under the null hypothesis, the patients and
it {hecoorhiells br elassufeel 13 lRadeat déhffegant heights in order to
frequencies. Using a |ikelihood approach, an
keegl iher natdwes ihy potdtess s8 isslahesd ed thwhespeca tarndiedareund, towards
at-risk-hapl otype, which can include the markers
descri bed herein, is allowed to have a higher
frequency in patients than cogtrols, while the ratios
of the frequenci es of other haplotypes are assuned to
be the sane in both groups. Likelihoods are nmaximn zed
separately under both hypotheses and a correspondlng

o D T FE N T



control groups can be randomy divided into two sets,
equal in size to the original group of patients and
waeasn2287 The mar ker and hapl ot ype anal ysi s i BCT/K008/000089
repeated and the nost significant p-val ue registered
is determ ned. This random zati on schenme can be
repeated, for exanple, over 100 tines to construct an
irical _djstribution of ,p-values, .l
che SRV nof, F gal 18 ot 28 HHE rogs iR EbB04EF ro the ropes
significant marker and/ar hapl otype associ ation
1 DRRR GORRSRD, SERETENG. Yol BF U BATET b HREEEE pe
anal ysi s invol ves using |ikelihood-based inference
apfile edite Nmyrced Mote|whiahr shar st systen 1 gis gauipped can be
Nat. Cenet. 35: 131-38 (2003)). The nethod is
diviidep| énentted icatederipsogiam NEMDsinhe cho aldaans hain nmiys 6 and
pol ynorphi ¢ markers, SNPs and m crosatellites. The
secdtBhhpdaand Bofrhwata narei spechid aakl yadesbgnedchothe trolleys 11
case-control studies where the purpose is to identify

of tREPLQINRE I FUPSe thial el 1diddanent. mheksecohtiaty rails 7 are
also a tool for studying LD structures. In NEMO -

the %g% né)ﬂ Kﬂiicﬂoege eéﬁé.hggégc‘{;’wﬂeieifgl ﬁ?ot%nrs?@&{é_)sar@"@ontribute to

es are calcul ate irectly, wth the aid of the

EM al gori t f.or, the observed dat r ' pt.as a
SUPQ$%SF%@W859§!8F0£W%ﬁﬁcﬁvgﬁn9h%ﬁ%ﬁm$i%éﬁ?kégg“féfi%‘
tests based on |ikelihoods conpute%tdirectl for the .
obBer ve#laat &ndwhi ¢h thevEIRASYaFEl t RE it GiRTipriAvention can
| oss due to uncertainty in phase and m ssin
be geseiypes magaathe dePeadingn onothe vEaGralthat p%wnﬁéig}e% > of the
woul d still be of interest to know how nuch
wind nfyeremt 1 oaxdlagibebyn twsteldby meantheof ritwedat ion beéieyy through
inconpl ete. The informati on nmeasure for hapl otype
magrRfR @k Y $é8i tla® 1 8@ S CIr RedtisulNir¢okaeomdyKeagl{ Techri pabferably of
Report 537, Departnent of Statistics, University of
the Pk /L 'tg%e WRh¥ersid ¥a0fs @ieradsoBboOmGhé€ss. 60(2):
368-75 (2004)) as a natural extension of information
Fengfa%rs:eté rgacef.fn: %gﬁé\g h {Ié]ks%.g:ﬁ ?;@%Q' t?nata@gq'/ Stemprace” the lower

enente or sing rker association to

a disease qr trajit (e.g Type, 2 di abetes),, t.he FEi.she :

parftypicthe e%?oq(]:gﬁs ?leel Lfi’@id f’%avce\ail gﬁ‘frzﬁoél “t 1\%‘%]?1 eéep?gééﬁsegeéescmbed
for each individual allele. LBuaIH%, alldg%values are . . 1

belgyh e BRIt EPLERYH] Ls O€d TR IR es p I GhBar &by SHT dsdhat trave
specifically indicated. The presented frequencies (for

on pilesgsateiilbt s, arSNPRTEREChapl Bt y posde agieouge| §ffj pwheels 16. By
frequenci es as opposed to carrier frequencies. To

focudingnizZe amenbias cue tdhiegiel mbddreds of grd et ivbaeks 16 must
who were recruited as famlies for the |inkage

suppdidl ¥skSmafdrist, amdtaecestfiegroge thel abiives Taaldng the vertical
elimnated fromthe patient list. Furthernore, the

dird@3bnCamdedepedlsdgfQlpsassoghation  Ahesiitd £6r prevent the
any remai ning rel at edness anong the patients, by

o RS DARMIGE B 1T HeEES o AT s
i SR S SRS GRier Sr M PRI B RN gt om oo

resent both adjusted and unadj usted p-val ues for

horgzswpat i BHNESTHE dPfPerkRifcss a5f e2f nu%?ﬁepi?n‘?/)er‘vdsr?ﬁl p vertical

as expected. To assess the significance of
plasd.ngbe- sk enreessocihe i |wstéor rafcttid Frlsnfll asgyyes, for example,

testing we can carry out a random zation test using
thet Agpancgerfottype faatre. “Cohondxs ¢b pasi@mcogvanplrt, as shown in

control s can be random zed and the associ ation

anal ysis redone nultiple tines (e.g., up to 500, 000

times) and the p-value is thegfraction of replications

that produced a p-value for sone marker allele that is

| oner than or equal to the p-val ue we observed using

the original patient and control cohorts. For both

__________ - 1 .



risks of the two alleles/haplotypes a person carries

multiply. For exanple, if RRis the risk of Arelative
W@ 00&/1226ENn the ri sk of a person honbzygote AAPEI/IT2048200089

RR tinmes that of a heterozygote Aa and RR2 tines that

of a honpbzygote aa. The multiplicative nodel has a

nice property that sinplifies analysis and

partﬁgtrg ut \3\':8: N 12ha§dﬁ%t %Br?fcir%ﬁl;:gtjtcﬁxd§ %%nﬁ,? r{dteaecé.s%ary next to

er g equi Fiu ect

popul [l within t tro opul ati.on

the Rl Bt Enes. ThapP bty e CEOURISonY Cha el Frittge type: whose
and control seach have multinom al distributions, but

funcgi em GenFi el Hapl GO)PeLIE & dve PEPAFdERe tiReoveTing systems 8
al ternative hypothesis. Specifically, for two

of thapkidtepp@s,THe, casitidnddpaieel®, 37 dnskqct) rell foy Bj $idglej plane and
/P ), where fan p denote, respectively, frequencies

the raildhe appect @d popwhatiieesand in the control
popul ation. While there is sone power loss if the true
model o S anetriBHitEpldoCatiey edodNe-Y@sschemidard©idye md dis also
except for extrene cases. Mst inportantly, pval ues

poss%ﬁ?e altl\gayrﬁalyeal 'c?a%ﬂ?;cem;hr}leyr@fl% ceMuled MiJd) resPeekample, a

hypot hesi s. assessnment and Di agnostlcs As
scribed herei cert n paly A

re“ﬁ’ﬁ%ﬁl%atryﬁggtlco&r’rp?%|eﬁ<am§%ec’h TR B B e BEOHPS of vheels
useful for risk assessnment. of Type 2 diabete

16 e CeeSENLoEarL Aol Vo AR 8 BF e ~hat RUPLEP op I such a way
di agnosi ng a susceptibility to Type 2 di abetes.

as tpapthiageaihalteeles GPLpINYRoEPHINE AEFRESS - are found
nore frequently in individuals with Type 2 di abetes,
t Meothar i adteithiavs wimbhdinendi dgnesls ofnsiypse 2n performing a
di abetes. Therefore, these marker alleles have

highenedi eénaee maleweaf obf dehectding eTypieh? rdspbet esy dre awheels 16,
susceptibility to Type 2 diabetes, in an individual.

namel396LNY TR Kpes1 i idtegrhaptiehy pRe bé@ﬁlkﬁ and L&éﬂr@QKSdragged by
conprising at-risk markers, such as the nmarkers of the

the Qﬁ%ég n lHV§ Jﬁ Ro GALPEN Utc'r?ed f8ReP Hal gé‘iﬁ%l‘:@fﬂé’&)’%@ lkeyed on
mar kers and apl otypes within the haplotype bl ock

or bIo rkers th val u 0 t e
the p‘@refeg(?t BGFr 8 3wrés”i’or %regfskﬁbear%%v%& H%e 8ff'a%ﬁ by such
genotypes for one narker ctly. edlct enot
b PG Pe o 6t KB, Whr Ket s S <get Sy SRR Tof Ry S LRa needing
1 can al so be surrogates for the at-risk variant, or
manigof@rarati¥éing cepEa&ént variants with relative ri sk
val ues as high as or possibly even higher than the
at I icslsevafi aset .ofTldaasta imekn verriilanf, | aerhdtteeddergribed below,
not be the functional variant itself, but is in this
the | BSERJYC ecdrivelrb Drageadi sequt,| | bo uexamglla, t arbugte generators 20
functional variant. The present invention enconpasses

dirddR€y asSEEBBNLy OfhesS Ul a8l QEFatBe MRS 160r HdRErer, in case of
' Kers as di scl osed herein. Such markers are

del%%@%t@it %ggﬁg%&%% %%alclzsrﬁ&@lé ns Pyhli & 4atabasias 6 could not be

nown to the skilled person, or
t Ly, b t
sultt%geaé gaﬁﬁglw\llrgg e r u? e reg Ietgmnell Sg a%rgeg(g)eﬁflfggatlng the
T TR LSS BB 2 s 1 e

resul ting group of sequences. As a consequence,

too fdgboke dlei DERRFAtRdt e SAFPLY: &P} @kdPPy Lt dOoM-11b lffflctlon between
undue experinentati on genotype surrogate markers in

rail inkagetrdiededlh,| iabdi thm whihincheesimtkees eadfidee such as to imply
hapl ot ypes as descri bed herein. The tagging or
surrogate markers in LD with the at-risk variants
detected, also have predictiwe value for detecting
association to Type 2 di abetes, or a susceptibility to
Type 2 di abetes, in an individual. The markers and
haplotypes as descrlbed hereln e.g., the markers

R o A



mar kers can be used to define groups of individual

who, based on the conbined risk of the markers, is at
wae@saitti26ant conbi ned ri sk of devel opi hg t he dPGEER@08/000089

The markers described herein to be associated with

Type 2 di abetes can therefore be conbined with other

pol ynor phi ¢ markers or hapl otypes reported or found to

. he associated with T 2 diapete S0 _as _to obtai
slicdpgr gt I ths eswstﬂ% il 455 &b s%'ds%ln SL°PI G AT t?g%l?g Thyway o
genetic markers. In one such enbodi nent, the blv. t
geneFaly neHIpINE  Hiak RBIts LEFURAPRLoLS peE ehds APFBEY YRseitRvaryPly, to
assessed together with information about markers _
avoigl thEALRdte ORCFID ajdoe. CARIEILAY | BRChenigatl | ergywietg plectric
this gene is well established (Gant S.F., et al., Nat
energenett is 3@B2018 (RQQGy)idancthehasabetn rapl iccatield 4th gast one
| ar ge nunber of popul ations (Florez, J.C, Curr Qpin
rackd i Bt phiet abol 1&ae FQ 3951886 (BOEY) 18 Theshear kard directly
rs7903146 within the TCF7L2 gene, or other markers in

actaPeW Lhobhe qRrken (8sOpetted 2238311 GRNohe UsesudrO case, the
eterm ne the genetic risk conferred by the at-risk

whee\glL%r il%nt f i ghé ht?rn%??gs (HQ Iﬁﬂ?fi&i éef’f@cfm lgarslﬁgﬁérﬂi'?lgmfﬂﬁétion. The

énés have rtece been 1 np ated 1n the etiology of

Type 2 di.abetes as risk factors, includi PPA :

raci 1 661 BB KORO T (F8315) Poircry [ ShF30768) sl to toothed
(rsl 0010131), CDKN2A-2B (rsl C81161), IGFZ%PZ , q

surfacs AReuTBEO) CakRF FPOCNF sBOTESE) OF FHAR/ I 5atg, OTaR NEEgred tovards
Revi ews Genetics 8:657-662 (2007%§. These markers, or

the menkee ©f nhei olcrgd ditdedastiheduny tiher 8aftth Geafhe toothed wheel
i kewi se al so be used in nethods conbining

18 tdetenddraat voth ehdt heapeesencbe arackb$enice hofizntpil sk placed and,
variants for Type 2 diabetes with the variants

due r@@ﬁl@%dﬁ@&?\hﬁti&ﬁ, aspdogesbiral Beatridvebal forcdeSkThe centrifugal
assessnment of Type 2 diabetes. Thus, in one enbodi nent

for

Lhent Qy e ORpa@ Plsunal by Rhedald aiHes, €UENGIHeE (and at the
mar kers and/ or bi omarkers an&}or hapl ot ypes) is used
faqr. overall risk .as LT . re.d
o, M) O S5 D0 ot he VAT Tant e Aah oF| g B0fed whesl
her ei n. E%hgr enbodi nents i nclude the use of the
18 Qa3 ot t he present invention in combination with
ot her variants known to be useful for diagnosing a
suSe@pd bl tJeTetTypdeyitnEret &€ Yiegucke mein rails 6 are
enbodi nents, the genotype status of a plurality of _
equimmelens tanglect traphottpeand sanfetradsi na@d gnlegnto allow magnetic
i ndi vidual, and the status of the individual conpared
suspérisioh hengyep ubrdrggnchmeqseac ythabughel iamssochatoed reversibly used
variants, or the frequency of the variants in
for Qdrak @iy ehealibyt pubjsesdersusstaseagalont chedegacs magnetic
sex- mat ched subj ects. Methods known in the art, such
levASitTUh! Iféﬁ'\%llﬂ@%le +a88l ¥3eenOly kAL t-BkoRRALYSES pEBNdopted:
subsequently be used to det'erm ne the overall risk
onferred based_on t enot .atus at t i pl :

- Ef&?itc.ro ng_slé%entsu%?er%ﬁgﬂ' baslégf%%glgbch lgstnal %a{smrlergy by using
subsequent|y be used in the, nethod nd kits.of the :
cony§ireRtdbnSt r&’@@%rﬁtﬁed(pﬁé?bk?nﬁ'. Agoogtggcraitbet Sih HgSr-conduction

above, the haplotype bl ock structure of the human
poigfonsHechAs?t Heice PRacet tharis PhrYeuRtinbRst 4t t0&r Fpidsy 11 that
(markers and/or hapl otypes) in |inkage disequilibrium
arewwdund lratvathanticesi ghtaldserapsdei af edenirehl ab di Swagegnets are
or trait may be used as surrogate nmarkers for
att ASSRsStahrassheimtiilof dnd ihesuwdhseasy they rsabportThbe trolley 11;
nunber of such surrogate markers will depend on
factors such as the historical reconbination rate in
the region, the nutational frygquency in the region
(i.e., the nunber of polynorphic sites or markers in
the region), and the extent of LD (size of the LD
bl ock) in the region. These nmarkers are usually

e o "



defined. Such markers and/or hapl otypes may in those
cases be al so used as surrogate markers and/ or
wha@Booepes for the markers and/or hapl ot ypes PCT/IT2008/000089
physically residing within the hapl otype bl ock as
defined. As a consequence, markers and hapl otypes in
LD (typically characterized by r2 greater than 0.1,
uch as r2 .greater than 0.2 u 2 t han :
S ERHRCl R T 2 cal SHERA 035 %%‘EQ%% By using
mar ker s and hapl ot ypes, of the re ent i nven Cz troll
~elechramranet fi Aot ScopEehE tﬂrr?P o) B a?% yOn ro.iey
are physically | ocated beyond the boundarles of th .,
11. mégsitottypettts ogldsaswaldsi . theni @iln g, udd$rRardéer s etlﬁ}ét ~shaped
are described herein (e.g., markers listed in Tables
wind28gs 231 andci24jhe abnegic disddi galardecdtthesembfkeiustor windings
that are in linkage disequilibrium{e.g.
placeRapactaei zesilay 12 greates tharnds Zdwdt@r the) ¢ffect of which
0.8) with one or nore of the markers listed in Tables

oppRlte Zia@REi@4pofy d:he SNBr&Arkafs wWesekhbadlhesei the “eight”.
t he opp05|te aIIeIe to the allele found to be in

Magn%)éfgs palientsy yﬁ@i nboki ablelel 19l ARdett field of the

ecre frequency 1n Type 2 di abetes. These markers
and haplot es.in_LD and/.qr conpr.i.si c S
Sem%&?@mﬁﬁﬁ§8p¥gtgg?l55[116y §penﬁg’et Ce&%%gg gtnﬁéﬁgi tevel repel
confer a decreased risk or susceptibi
therf. ndineh RAPATRHIORy Pt HESS L far K $°8 ﬁLJpcrwa ypgstroliey 11
devel opi ng Type 2 di abetes. Alternatlvely speaki ng,
to lehetaitssence of at-risk alleles of at-risk variants
inplies the presence of the alternate allele for
- shbpdrsabhcthmukersesachntamagiPss: Thustatihe kbobheenasf by placing
at-risk variants as described herein is indicative of
perm@nBhioteehed @gahestrdypg 21dkabeiresppheddesectitogdgnets on the
herei n, hapl otypes conprising a conbi nati on of genetic

rallmaé k%ém End- tro2hB ? and; i gdrasat etild tRSmagat kegHsesd Uinduce in
rlsk assessnen Det ecti ng haplotypes can be

k t neti i
ralldescr Jc%‘;{?%gpg‘gsn gg% e%gdeﬂefatee ay re@@giﬂ{g magnetic field

sequences at

h|c |tes Furt correl t] t
it GERRRE nhp BB peie oseros%rsg"%v e B gasgith repulaion
phenot ype can be verified using standard techni ques. A
ma“%%ﬁ?%ééﬁ%a%yvg-é?%ﬁﬁ1§ of a sinple test for
correlation would be a Fisher-exact test on a two by
t whn ttalsl eindh sypeenfl @ceabddiontat Bhe FraapKeringpntion,” in case of
hapl ot ype found to be associated with Type 2 di abetes,
use icf namatncwhivihaaiomar kbe wredhaptloypey iis poekerably the one that
frequently present in an individual at risk for Type 2
proWlicabet®s the mhgnedic affspet€idnpersaigh, peniapanedagnetfiechat can be
frequency of its presence in a healthy individua

contEol) Qe | E18ur L¥e§el |t edpb Reindudtad fdQBhoids. The
the popul ati on (population control), wherein the

con 1@2}%&@ o% Of t%g@gk %!L?éte:o% J&B' %tnpr%é Sail 6 and on the

|ve of es or a susceptibility t

cro} IV fkade GrCaRALPDr Parf i (A “one. oy ey & F Skrh”av’h‘ﬁgﬁsmagnetic
f ound to be aSSOCIated wth Type 2 diabetes a .
LevY@iEPh IrdPker - Lar B° e Y1 reuent v o G8LY | TPIRRheT Vith
i ndi vidual at risk for Type 2 diabetes (e.g., affected
the imudies| ditdl ohicle ampagedeanyerhtorfr @ eraredpra ejrpent production,
presence in controls, wherein the presence of the
is dagdhed markers i s i ndi cati ve of increased
susceptibility to Type 2 diabetes. In a further
enbodi nent, at-risk markers alleles (i.e. conferring
i ncreased susceptibility) insbinkage disequilibrium
with one or nore markers found to be associated with
Type 2 di abetes are markers conprising one or nore
al l el e that |s nore frequently present in an

o, .

) a



enbodi nents, the individual is a human individual. The

i ndi vi dual can be an adult, child, or fetus. The
w@e@saei2s1 nventi on al so provi des for assessi ngPGEIKEISH00089

and/ or hapl otypes in individuals who are nenbers of a

target popul ation. Such a target population is in one

enbodi nent a popul ation or. group of individuals at

risk of devel gpi ng the di.sease, bhased on_oth etd c
f dct ofE CLiﬁ JritrRer §?CaB‘T;Cgka1 St'cal”par afetet's %feg%] 82 Cragnetic
wei ght, BMD, bl ood pressure), or general health and/or

levitpr ity lie paraifetdt's [e REoVLff st6r ?r%]fleéf?sﬁja§£ e modules 5 of

rel ated di seases, previous diagnosis of disease, ,

the freimdl pyhtet oky withdivseake)l6 Thati AoRHtibYRS pFovieRs Fr alr gap
enbodi nents that include individuals from specific age

betweabgrteupagnsiuc lvfashd hosielew ér anfiectegeadis 40, Towerhegde 16, that
of 45, or over age of 50, 55, 60, 65, 70, 75, 80, or

are 82clédiRely epdeadirseleepoig tthe diweapj erepefdaiaxatnple, similar to
ot her age groups, such as individuals aged | ess than

the &Pred u%fb@)% besgnddan 1896r 8the t@8814RAN1288at Ssra@E]l on classic
| ess than age 70, 65, 60, 55, 50, 45, 40, 35, or age

main3 aig %erm%@%gé . e%ri&%lﬁ;.elrg %a}s@dﬁy Ilg%a!)§ rﬂg‘hgt%Qevitation,

of the t

at “onset i'sease 1 any o e age ranges

descri bed in_t above. It _is also .contenpl ated .
the majigetHf {ged’ 3&?1’8 Orreelbgv%n?orﬁ%ﬁn%telr algﬁ%ée H0 Pn%@nci%tg, described
such as _age at onset at _nore than age 45 but. |l ess than .
clasgge OO fEfthag® Pafiges ar@hoReAeroq) & with an alternative

contenpl ated, including all age ranges bracketed by
conftijeraigenal et a negratricnraiHe above. The invention

furthernore relates to individuals of either gender,

metwes yomofierml ef The wiwd aydien pbpid dthegafose sequipped with at

Caucasi an popul ation of Northern European ancestry. A
leadtabge ﬂﬂémbﬁy 109f tetsdheShi@pPent invgiul €shiltiransfatgenethiat least one

| i nkage and association in the Icelandic popul ation

raitn@verbesnpubld.shed indRe dwaskqf smn 8858y, MBBYm&ules 5 can be
t hose studi es show replication of variants, originally
identified i L apdi opul at i a j

gl 5y PR o R B il o R AL B RelBpibrs 20 ana/or 21
popul ati ons_(Stacey, S.N., et al., t net . 27

and 26‘8“?0(‘%% g‘éfeaar]o‘%/mﬁri : kllltelasga%lotafl}lﬁ%lr,s %l,ngettlgg%.r,()pes 4, are
Sci ence 316: 1491-93 (2007); Steinthorsdottir, V,, e% .

plaggd. | ANgCOmen 8FPOBgeny 0SS 1E09 0 PreliiiSash, mofilegp with two
al ., Nat Genet. 39:631-37 (2007); Anmundadottir, LT.,

troldieyal 11: Nae @errethioBsr 652958 qODBId WGEBNEOMESNENtS dnat perform
al ., Nat Genet. 38:320-23 (2006)). Thus, genetic

the fanadingenivardite boelaedatc pdpwathedphharewhicilyenecats 24 and 25
been replicated in other popul ations, including

are %Qa@é@t loanghidoropés iscaranduAgi a. The variants

escribed herein to be associated to the CDKAL gene,

| nppar b af;; frhe, k2Bl QClﬁr@l@y( SEQ Efh NO-addl ha¥ea rail 6are

been replicated in several popul ati ons of European,

ﬁne i can, .and Chi nese (Hong Kong) origin. This
pre§ﬁﬁ%%¥?gk¥he belief that these variants (rs7756992 and

markers in |inkage disequilibriumtherewith). are

B J?H-‘?F%koﬁldﬁeaﬁ?s fore gerﬁl]diéabg}lgs%r’%%sﬁl tfanslates on the
.fgﬁulations. Parti cul ar enbodi nents conpri sing

rai} fobvirheas abfERopd plIest s offs 28f el ¥hus al so
contenplated and within the scope of the present

- dmwesei ofi. uSucHf ewgodi rentas 1r €} atlee toraddarnl subjarsigtes on the
that are fromone or nore human popul ation i ncl udi ng,

raibud bpatednismof gebrinanerfanegst@n apoful af eonsmagoettpearploiting the
popul ati ons, Anerican popul ati ons, Eurasian
popul ati ons, Asian popul ations, Central/South Asian
popul ati ons, East Asian popubations, M ddle Eastern
popul ati ons, African popul ati ons, Hispanic
popul ati ons, and Oceani an popul ati ons. European
popul ati ons include, but are not limted to, Swedish,

— -~ "



Pal estini an, Bal ochi, Brahui, WMkrani, Sindhi, Pathan,

Burusho, Hazara, Uygur, Kalash, Han, Dai, Daur,
womRan2s1ahu, M ao, Orogen, She, Tujia, Tu, XPGDIT2¥98/000089

Mongol an, Naxi, Canbodi an, Japanese, Yakut,

Mel anesi an, Papuan, Karitianan, Surui, Colunbian, Mya

and Pima. In one preferred enbodi nent, the invention

rel ates.t popu atlo s that include black African
HBgnﬁﬁ%é&FV§téﬁf rﬁ%ﬁ Fations conprising persons of
African descent or |ineage. Black ri can_ancest
be-fdét EFIRYd by CEEIaF e ot |an§aélsA%thry BEACS o PRI 16 such
Af ro- Ameri cans, Bl ack Americans, being a nenber_of th
wheelb abk AracEter L aesch@oat e msBR1HING Rl @ér Bhe gdulecoy of “the wind
exanpl e, African Anericans or Black Anericans arethose
systpeernﬁgrlexamm;e|nhwﬁuqhhspwmnqscaO%nﬂ¢dhan|Hﬁ}aél$blwm§h|@ﬁmpeners
any of the black racial groups of Africa. In another
The e¥QNMR 6, isalhkredper sadeipebsonsedf bl ack African
ancestry may have at | east one parent of black African

ancest ryLQf patviRasy ankedl andpargiisidic laekviid ith@nheels 16
ancestry. Tﬁe raci al contribution in individua

Wlthégﬁie% bSe ol@eéol?%sd%gg e@ledwpé‘h genstiie anahysithiree groups.

I ¢ anal ysi anc fray be carried out using

c atellite uc
he {'het h 18 BRSO wumdé%ﬁ% el DB 19°F 200y Preced
In certain enbodgngnts the ipvention relates to .
PerpRAR k@IS ant At shapl obyEEs CSEF&QanEﬁPW|1%bp§@F¥}qylar’ SUpposing
popul ations, as described in the above. The person
thatskh¢ |red 15 o thee aif t2 WoFLZQipr ceiaiCe ERRE ABRsures of
| i nkage di sequilibrium(LD) may give different results
- whbels dgplbetlirtoo odi Bf BoeionpapublaneonshatTisiuspes: dlie majority of
di fferent popul ation history of different human
the REPUlAL TONwiastyel | as differential selective
pressures that may have led to differences in LD in

- wBREHd f1i6cr<9ﬁrl%g1 &n TLGLOATeall blirke,akBax wWeliht&n@enth® bBeal force
person skilled in the art that certain nmarkers, e.g. -

to w%’ilFl?r@‘lr k%fglle aye lcg Eﬁg&pctedpopm ation frequency in

er ent popul ati ons r are polynnrphlc in one

ut not in _another. n ed,. jn

“Eﬁgﬂ%gvi ﬂ?lﬂ%W%bé?}gﬁﬁF?Qi ep ?ﬂo §é§v8§$§%#qu%dtaﬂley 11

as thought herein to practice the present invention in
frompyeqiureéAnhuman popul ation. This may include

assessnent of pol ynorphic markers in the LD region

t heuprigséhe presaiceoR sbiassyssemdent Vrseishdse ﬁaFR@rls?y 11 is

that give strongest association within the specific
keptpdpulchtilosd SEhuse tael &, - prskentdnpapts dfangheoprasrenting. Such

i nvention may reside on different hapl otype background
resiafdié rodisf heserionfeeaurnai esi table agliapesthwenclassic rail 6. In

popul ati ons. However, utilizing methods known in the

partdlch1and 4heaurkens %ftati&? presentooksMeRt itdeNmakdethe rail 6 so
i'nvent’ion can be practiced in any gi ven hunan

thaéJ QL%UlaggUIQ& Utdohbié( C,OfC Qsﬁ&tdn‘f E?S{:}H@ tﬂ%ergﬂpv‘é e%@h%races” the

ut a genetlc variant t conrers risk

lowegrs\&el %pl 3 p%ripégeiyt ffr%t‘?i . Tg OE'PO oés}llbt_tg to use a

nguish bet ween

|nd|V|duaIs W th |ncreased rlsk of devel opi. t he
compgns gpdd - (ifOB. eXaPRiereltr & heeHPNFT R v%eﬁp '?7 gpy arrange the
those with decreased risk of devel opi ng the di sease
wheqlis, @6 @artheetsoldfevt he g5 ¢hektihee soe ivige)s Hhembrree the rail 6
val ues of genetic testing, for individuals bel ongi ng
(not ahbet hirothé heicalbeske. ment i oned groups, are the
possibilities of being able to diagnose the di sease at
an early stage and provide information to the
clinician about prognosis/aggiessiveness of the
di sease in order to be able to apply the nost
appropriate treatnent. For exanple, the application of
a genetlc test for Type 2 dlabetes can |dent|fy hlgh

.



genetic risk variants will allow targeting of those
i ndi vidual s by preventive neasures. For exanple, these
WO p@Ba2deml s may benefit froma cl oser nonitor PEIHILEH08/000089

bl ood gl ucose levels to aid in early diagnosis. They
may al so need nore stringent |ifestyle intervention
advi ce since individuals with certain genetic risk
factors develop T 2_di t : r - e
{ PERPRBSE i PBT T hodt ah: Sr kB i hfigets 16 are
famly history of Type 2 diahetes_and carriers o .

not gire¢ishy &a??fa?ﬁlgeﬂagyf? b%ﬁegﬂ-%tbq%ﬁﬁ g ﬁf@ﬁ%ﬁétﬁ%&“ are joined
since the know edge of the presence of a %enetic risk _

in frgdteys I lavitdencecnsrainry daséle rfeeoff1pepsry such solution,
carrier of one or nore risk factors, may provide

also ado@asletn i redénty vierahepoitspl erndietri merea sheld itfivefo the system.
lifestyle. Furthernore, closer nonitoring of glucose
| emelcmsshetl dsdberfadugsetid aaisueh titrdiatirdyad Shetween magnets of
facilitating early diagnosis and/or preventative

the tcBati &eAt anfenRldceotRpkt80c0ftnEypei2 di abetesrapal iy enéduced and
may furthernore give val uable infornmation about the

therl! !Léma{ %1?&%93 o%h%$%oghf§%sgn@%i§a@ @ theRkhst Cidls is due
I'n sel ecting the best treatnment options and nedication

for each.individual. For_ jnst 1en |t

bOthggﬂett%ec Rﬁgré I%nafsgc?]grtsh ° BrHeq u%:ebgepﬁgﬁfllnﬁ é@%’é@& ?o%f r%l? present

. be likely to benefit fron1nedic?tion increas'éngh dules 5

invephieni RNEek? dtlSoh YRR dE FRGFEaSE n ieRsSTr i 1P LBAST (i jodutes
in those individuals may be | ess effective. METHODS OF

are THIDJENVENT| TN WBRFIHSST deepingk des sdidneitd: ofitTyle gdvisable to
di abet es are described herein and are enconpassed by

provtibe itheentigoeticTheviihgeinin dircdleyws ehk oapes ses-nefliesds 16 that
of assessing an individual for probability of response

excliu@ideliheeapemt aCsagwit fuictlype2 tié aheles, 5 asvinedlt @sncurring
nmet hods for predicting the effectiveness of a

in bBSLAReHLT ci1agePlc f OferbyPe cicHi apebes. 1Kl t@nf Orfor example, be
assaying a sanple froma subject to detect

. tibjli : - i I '

e it Y YRGSt D SR NG ACSAVE G e Teil 6
THE. | NVENT n.certain.emnbodinents, . t :

AS ERTAHT O bEr T 18 T et Hoae b eabeic By PRI, the rail 6 on

,dia%nosin , or aiding in risk assessnent or dia nosisb c

Which hyyRAE g SetERSCa ST CRRERETIG B FoCTYpRT 1o between a
di abetes, by detecting particular alleles at genetic

classarkerid Bhdta appearidrerelfrequently in Type 2 di abetes
subj ects or subjects who are susceptible to Type 2
di abetdgstidm to paepiroulthe Enbgdpmeme, usheod PrEPEItEmgi gheels 16
a method of assessing susceptibility to Type 2

can diraRelepebedet &ty nigh alaskeast ueaeoal kelsespénsdbnl €ast permanent
onepol ynor phi c marker (e.g., the markers descri bed

magrd@5€ih8) madie: 1R %%@ﬁénéi@ﬁeﬂéé%lggfp rgpesioRi RPdsnis technology,
wher eby detection of particular alleles of particular

the S%ggﬂff}gg Fnﬁ?ﬁ&]{%%%@gf’d ic%)ug{i] gjibnc %.Ha.b‘y %Seaggeﬁerated only under motion

uscep ty ype et es. h prognostic or

redictiv says can al so be used to, determne :
congit a1 0ET CTETELT et L6FTa SUD) dOPBPTE t oot R bRt M an
of synptaons of TXpe 2 di abetes.. The present invention .
unmeydPPaRAdlen S ol %nlb%tdik?‘?eﬁ’%s%}?}ene?ﬂgd%re@ﬁm&?i Af cIe supporting
applications of diagnosis, e.g., diagnosis perforned
whedhs d6nedsesdls photessvanahen wHiEs Afyne nkdvidetipn, modules 5 and
assessnent or determ nation of genetic risk variants.
rail @ dot het emeodnneottsictt h€ondivemts diorper passidleoforced movement
nmet hods of risk assessnent (or diagnosis) performed by
a layman. Recent technol ogi cal advances in genotyping
t echnol ogi es, i ncludi ng hi ghtshr oughput genotypi ng of
SNP mar kers, such as Ml ecul ar I nversion Probe array
technol ogy (e.g., Affynetrix GeneChip), and BeadArray
Technol ogies (e.g., Illumna GoldenGate and | nfinium

o " o Y - s a



avai l able to the individual can be conpared to

information fromthe public literature about disease
W@RrooBn2(267 ri sk associ ated with various SNPs. TRE&I/IT2008/000089

di agnostic application of di seaseassociated alleles as

descri bed herein, can thus be perforned either by a

heal th professional based on results of a clinica

est or by a_ layman, incl.udin n; indi vi rovi.di.ng
of thErrBer b 5P T b A S CWHOE Soom r Las SR BF
SNPs. I n other words, the diagnosis or as essnen% f & of th
sURCepEFBaing Batsls oh afenthf CFPSREEEN Ohe - ade Bges ©
heal t h professionals, genetic counselors, genotype,
windseysiares peeviar seepvaryng hehd ayhan, 2 RiségSbn The wind system 1
i nformati on about hi s/ her genotype and publications on .
is egaipmdswitislonbacd@vering) syheepriefenteasbnnestle bhelheeragovering
"di agnosi ng”, and "di aghose a susceptibility”, is
systéRald drefeef@r, hedany avaidaahl endi@gnosticalnpipwdimed to house
i ncl udi ng those nentioned above. In addition, in

ther©ht &l NinBiHEE  £IF08 BNk Sted NE. PF@SEHid NRBRbhPNthe recovering
pertains to nmethods of diagnosing, or aiding in the

syst%%ng gig%zlgsarggng gpdegreasedy sy RELPhd vt ¥ r t ©mPARENES of the wind
, by “detecting particul ar genetic marker
al | el es_or hapl otypes that appear_|l.es r ently i

SYStfinel -2 E?%béFg v Peﬁ?gg?W%n%iﬁxFH‘ii?%ugggﬁg%d il order to
di agnosed with Type 2 diabetes or in,ng generaL h tical

gravaspulAeiler. RS HesciBed anl XBnpNF¥IEd MFE AT ¢ VerHIC
particular marker alleles or haplotxpes (e.qg. the

traamapk erganenthap ¢hypeiteass 2. i Shawhi fhTaptddcal pille cgmponent of
the markers and haplotypes as listed in Tables 1-6 and

the Tabtes 9- kPveandch maokerisutior | hkagerddseggi | fisy i updoht of the
therewith) are associated with Type 2 diabetes. | n

recc¥Bei &iThediamnts, 4 beidrrikesailel ebedarighaptotmppelés Soné the wind
that confers a significant risk or susceptibility to

syst}\rﬁ]pQ 2, di,ghet 8§ plRepnotiier taahdignenbs drRe reby@tihgNsystens 8

elates to a nethod of diagnosing a susceptibility to

make;r% E%? %no(cj:liuggsgte\‘ie %véptlﬁnh U’ﬁfeg iigdriiélded H@&ess@a@? 5@5‘9 the fact that

ISin erm ni ng presence or absence of at

| east one l el e of at st one pol.ynpr phi ' :
the yerhefah c?”ib:i EeREte %goftgﬁenéjdt%sr %ml¥ h%re%ﬁaﬁv{;%fd};%eh the wind
wherein the at | east one pol ynorphic narker is d. the whol
systsE] écPRRIALEAT t FREg L8RP EBNSYEETh df PhetPor ymdt piide the whoie
markers listed in Table 9, Table 10, Table 11, and
weidhabb® @2, resevemankerystems |8 frRake i Seguidiilprf-um
(defined as r2 > 0.2) therewith. In another
enbodiasnt of t hee i n¥ent isingper tadsyt ol Inefdrodeadhf module 5, the
di agnosi ng or assessing a susceptibility to Type 2
recdlicabgl es/dtBmag hymebnsndiiviédual thbytsaneeni ngekortatthe end from
| east one marker allele or haplotype as listed in
i Srdsl ANGhi&r pldceddh KBh8sithd kPK&Q® . To avoid that the
Whu:l?éguf%%ﬁnﬁ unmtﬁé?emf%h}n?ﬁganot%er enbodi nent, the
marker al | el t IS quent Ly; presetuch syst
oo Bt g MRS B ATE PR SE en systen
.di abetes (affected), . as conpared to.the_fre n
3 3§y BpreaEh R SEhREDHY S SEFS (LB, F oS R ture 12 and

popul ation controls). In_certain enbodi nents, the
possitdii Fie anebigrecayberlisal orP BECEHE Tt PR SO arKehem 8 that
allele or haplotype is characterized by a p value <
tra@®l0bn seqendtherragddodi ments, the significance of
association is characterized by smaller p-values, such
asI€ thelhpdses001of <he000k] sybter@(06te e@ippEDOALh ®E trolleys
0000001, <0. 00000001 or <0O. 000000001. I n these
enbodi nents, the presence of the at | east one marker
allele or haplotype is indicagive of a susceptibility
to Type 2 di abetes. These di agnostic nethods invol ve
detecting the presence or absence of at |east one
mar ker allele or haplotype that is associated with

o ~ .



by ot her neans known to the skilled in the art) or at

the am no acid level if the genetic marker affects the
weawsng28equence of a protein encoded by a TypRCRIT2008/000089

di abetes -associated nucleic acid (e.g., by protein

sequenci ng or by i munoassays using anti bodi es that

recogni ze such a protein). The marker alleles or

11 { PR GREH £060 1% Gonbit o BICLHghehEE HoBo ateq i At €0 oueh
e S s, S aarents sncomast e R e

question, but may al so include DNA segnents in strong

at o Doy rileaglt dics &gat | s iraAYveHDH $HSESRed Ky syptably slanted, to
hapl otype (e.g., as determ ned by a val ue of greater

minitha® e wasdbbandeD qppesed 850 then mmpesedboliemekte wind system 1
di agnosi s or assessnment of a susceptibility to Type 2

operdtabetiaspLiedi cheaac avaptésivedingisygténbBi die atleoned with respect
nmet hods, such as Sout hern anal ysis, Northern anal ysis,

to ARG bR Si i ahy bidwdi-aat (senshdwieen @Hrtest1dr GhoEm.S 6 and 11).
In | ecul ar Bi ol ogy, Ausubel, F. et a/., eds., John

suchsh 8% & Sggfc’rea[lqg ydi aly| csupRlreIBOtSy) o js-lﬂﬁ%ﬂar @geNcs, 11 for

of a4 sng| y

ic marker allele can be i ndicated

sequence-speci fic ridization,.o hC.ac

ead‘pF“g%‘éles ect 1 cexfaglpi]%/ﬁjé’ Eg?ﬁncgu gréea Iegggﬁge‘f]%é@g%%stgﬁc(Seecondary
of nore than specific marker. allele or a specific .

railigapg| o yHECR ar D EUPRHRES: 83Dy &ﬁi ﬁ‘gopgé%?gaf%%e recovering system
sequence-specific nucleic acid probes, each being

8 trgpetific for a particular allele. In one enbodi nent, a
hapl ot ype can be indicated by a single nucleic acid
pr ohiepthadntily Specithecufoort tree spetid iteohbgitsotlypeor each module
(i.e.,hybridizes specifically to a DNA strand

5, t¢RNMPRd Parg thersprei féwvantkersyatdred 8sisharaddted iist ocder to be
of the hapl otype). A sequence-specific probe can be

prdigected tie hybrigirze t orgenemicofiNA, JAe and CONAthd\ vertical
"nucl el c acid probe", as used-tierein, can be a DNA

plargegggﬁiso raﬁ%w?%ﬁﬁ*@ﬁtht%ﬁtggg?éé :eﬁf?SartlcP e¢&kpelling operations of

enmentary sequence. ski in the art woul d
now how to desi such a pro sp tha e -
the JHdERf dﬂﬁ§6ﬁfg%§iﬁﬁ S qﬁf@bggﬁrféﬁgﬁy£f %gggggti%ﬂﬂggftlcular'
allele is Eresent,in a %gnonic seque cg roma test N 8
by HE#pREINITE G HGhb4BY s 18 efhT tIﬁaFFtJ;PnP gSHovering systems
di abetes, a hybridization sample is forned_by _
witlconspett fg thre hpsstoniadpPneoAtEING RS SXPTY e operation of the
di abet es -associ ated nucleic acid, such as a genom c
kitdNR,sanplie, passtolat dcegdibcenehauadresirc eadi df prlabesyshems 8 at a
non-limting exanple of a probe for detecting nmRNA or
hei@RNEARE PRK 116 madh el edy nelaingbciraciid, prrebeetdrarystime for the
capabl e of hybridizing to nmRNA or genomi c DNA
kit%se%u%‘?@étt@@%ﬁérb%d 'ﬂ&%,eltﬂe Thesnucheire iagi fhapr abei g height.
e, for exanple, a ?ul -l ength nucl ei ¢ aci d nol ecul e,
or_ a_porti t er .al L go I i f of the
norle, SPGB | 20 FIG5eT 080 SR R0othiar oati gk 1t @
length that is suffi.cient_tq,specif.icall yhei di :
rec%‘f?&gfpgs?ﬁtﬁﬂleatl%o?%digf‘fs%ntso ?Cgeaﬁ%?aolﬁlrl ﬁ%t%arﬂRﬁl; glj?gesyStem 8, in
genom c DNA. For exanple, the nuc]eic acid probe can
ordelorier fa@ ARt e*8 P SHEDBIORERAt k] eot i de sequence
of LD Block Q06 (SEQ ID NO 1), LD Block O (SEQ ID
NOTRy capalpilitheofhudicesnideasieqiieriie deRE6aYRIG GheYPERD 8 to be
KIFI'l and/or the HHEX genes), LD Block C17 (SEQ ID
orid@ed) ier dohei@RKAldorgexenpbe, the rSIkEBOASt génast agne articulated
descri bed herein, optionally conprising at |east one
allele of a marker described herein, or at |east one
hapl ot ype described herein, of the probe can be the
conpl ement ary sequence of such a sequence. | n a
particul ar enbodi ment, the nucleic acid probe is a
portion of the nucl eotide sequence of LD Bl ock C06
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descri bed herein. Hybridization can be perforned by
nmet hods well known to the person skilled in the art
W@ 3@8/12257., Current Protocols in Ml ecul ar Bi BCDIE2008/000089

Ausubel, F. et al., eds., John Wley & Sons, including
all supplenents). In one enbodi ment, hybridization
refers to specific hybridization, i.e., hybridization

s oinWM ' t&£§§% bridizati : n _on

JOlm\é\AnF}olgngQ t8 %%he ybrgﬁé%:é tn¥ 53}5%%@, %ag'@ d !LVln tﬁefeinéi part 10

Iment, t i zation C ions fTor ec
hybri di.zat i re high stringency. ecific
over h%ﬁ? i g|tzlz§1:tu ih%ﬁ?dai {oPFesen ,roﬁ“gn d&t @%?S%(T L%tjl H§rsakbRsy 31 each

nethqgs. | f f ecific hybridization occurs between the _

CONSTEANET % éfd ‘%%b@n%r]ia’dlrﬁ‘éllr?uéyjeﬁr@eéc?% hingedetq éb¢ recovering
sanpl e, then the sanple contains the allele that is

systefpRphetfeiPatle vatitelatgd| Evmnitde. tThaseikydrpesenteyilinddre 32 are
nucl ei c acid probe. The process can be repeated for

actuagieyl ier kehydodultite gysesendrivevedlyi ahe emanmrd@itsol haystem. As
make up a hapl otype of the present invention, or

altermakivel € priebesdeant ke dseiaencar hentkypbosiateth use linear
nore than one marker alleles at atine. It is also

electRRRSERIR RO HRLINEE &3l BELR PRORR FeRlAlgyi ng nmore than
one marker alleles of a particular haplotype (e.g., a

p c A I} el ntary te 2, .3,..4,.5
or T S BoricarE T ST by dpefh o erotieys
hapl ot.ype Det.ection _of the particul ar mparkers of the

11 By B Re ShAp oL il RIEvEoL FAE ERbIourge of the
of the sanple has the particul ar haplotype (e.g., a

TeCOVREHPDt P Mafld 16nEPBFIoE NP EQusEptRBITe tgét DiSEASE. alqlg to be

- one preferred enbodi nent, a nethod utilizing a

orienged eeft ithba IWtgdndicluwet e pfobe eohprilsitag wint 9.
fluorescent noiety or group at its 3' term nus and a
qUeribkevwinmt sSylssed' 1 teerpidirg), tanthapresd@ncefention is equipped
ol i gonucl eotide, is enployed, as described by Kutyavin

with @t sahgle( Nuel Bde 1ACIFdr Resch 3dagle28, (209839ib1d&N&rbodiment of the
fluorescent noiety can be G g Harbor G een or Yakina

wind Y&)dtQW, 0 (Rbheshsit t 3Rl @t %@Sﬁ%&ﬂt P%iﬁe‘sest a]gh?it is not

detection probe is designed to hybridize to a shor

] q h i-ncl udes the SNP pol r.phi sm
necespaE S RhHE PEHRE I B o SR Ty e Vo Sole o
be otheu%grg%nal.gesidugjto_-G ge i dues_fromthe 3' end of
LRt 6681 OR-15PdBESY PRdTEnRhaiEEr 2f ko SEdppting can be placed

, ol i gonucl eoti de probe which hybridizes to the DNA

in anyoipingt ef 3the é]eéPY%nﬂoSYSrf@mdét%tlmoﬁhfpr%é.emmevrigin, making

robes are designed such that a single nucleotide gap

the Wgﬁl%tsé’sl‘s‘@mv\%eibheh@d@ evtieoredr dbeo aid thie embraticent, the end
nucl eoti de probe when both are bound to the tenplate.

part Theofgdpecreatvesiag syysthet isc cabdsd eirsié®, tddat ekSnple, through a
recogni zed by an endonucl ease, such as Endonucl ease

systehWvithheopag yirel elaames ct Be1tyeref fid he fidl b)e whnole recovering
conpl enentary detection probe, but cannot cleave a

systefl€$ e6d IlRN B be, cant 3l Rk Ay a Ak SRt eh, I hgaﬁ} lc%\gur through the

measuring the fluorescence of the release rescent

' e of .4 h resence af a particul ar
Stretg%%g%éeﬁgi%n%gﬂgghﬁﬁCF%&S?%@“%@&E@%&@-of the detection
obe.can b erformed. The detection_probe can be of .
%O%‘?E gfkﬂ gfagi‘-%et,a% PRYUGH pPefierddBl y phekifieshe flaring their
relatively short. In one enbodi nent, the probe is from
recoveryl ogPchutd By dédei wutdalgt 899 @f aber heecavedty nepstems 8 is
the probe is from 10-50 nucleotides in length, and in
prefepaidtyhdpneraboredeantd, nhet prolsech sodtrlem é@380 the end part 10 of
nucl eotides in length. Qher |engths of the probe are
possi bl e and within scope of the skill of the average
person skilled in the art. jgn a preferred enbodi nent,
the DNA tenpl ate containing the SNP pol ynorphismis
anplified by Polynmerase Chain Reaction (PCR) prior to
detection. In such an enbodi nent, the anplified DNA
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the tenplate DNA, for exanple for increasing the
nmelting tenperature in regions containing a |l ow
weaegariage of G or C bases, in which nodifi edPGT/¥N2008/000089

the capability of form ng three hydrogen bonds to its
conpl enmentary T can be used, or for decreasing the
melting tenperature in regions containing a high
per cent.age of G or .C bases, for.ex : L Dg:

the R Aa Coprss DI by Bty T hy o ganthang pgrards the
their conplenentary Cbhase in a double stranded DNA

outles| @¥f-e. In a preferred enbodi nent, nodified bases
are used in the design of the detection nucleotide
pri¥ise fupayiarodiff psaseasack faankitest Ke 18RP$9edhpbr B recess of
can be selected in these nethods, and the selection of .

the suétakiréndasgsténs wel |isw ddriasstibke stopepetatdis skt | pgrforming
person based on the teachings herein and known bases

posA¥aE Ingbheeddre@sconmer ci al sources as known to the
skilled person. In another hybridization nethod,
Nofthenn angtyshs (S&feBuRd e8stRnot gCehs b8 Mitdgulcglindrical,
Bi ol ogy, Ausubel, F. et al., eds., John Wley & Sons,

but,sl'll{%r %)/'ai tlfgr(?g gb%u'tdggr:&%ﬁaﬁb@ fgt%%ﬁgﬁeré%fis@ance and structural
pol'yno t

rphi'Sm associ at ed Type 2 di abetes. For

Northern analysis, a_ test_ sanple of ' '
res{FPBi MBo0uD] SEOUBY ApBT ST ot S HGRRe ALTaLecs gy systems @
herein, specific hybridization of a nucleic¢c acid probe n
coulig DRNAGS Grtiing SHb} Bt SFEUT PO APV e ToHa parts cUPaFe®) where
allele conplementary to the probe. For representative
acceswalpplisy ehdusentsfinhent eifc kdepa probesobtgéred figrough a network
exanple, U S. Patent Nos. 5,288,611 and 4, 851, 330.
for Additngnakl yreldr saké Ersnafhe etiyyiman paptliide saecien clsagirdangular,
(PNA) probe can be used in addition to, or instead of,
keefdnBUSH @ldeqaeicd sph@d & drnpidiRrhyiy itthez Rt iean 2n@tchpdssing the ropes
descri bed herein. APNAis a DNA mmc having a
4. PEDI ﬂ)g&'ilchkgr MO GaBh&rbaskbane, pehg aethdr®- avoids possible
am noet hyl')glycine units, with an organic base (A G
. C T or . at t d t he_glyci.ae, ni.troge ha;
S BN S o T aRer (oot Tor rann eE N b sand Fecovery
P., et al., Bioconjug. Chem 5:3-7 (1994)). The PNA
SteRsi-obe can be designed to specifically hybridize to a
nol ecul e in a sanpl e suspected of containing one or .
nofesige e¥d PUPkT aalPe$¥§¥eﬁrl?uﬂﬂ38?§§§%“?Fé% Ofr which expulsion
associated with Type 2 diabetes. Hybridization of the
and PN&opzbefi kitesud efaignosedarhebrvitpaceomgrapEte g rropes 4-
susceptibility to Type 2 diabetes. | n one enbodi nent
of Thdeyaesrhad foof rddogei inve i oexpedil agh dses kifesTypes 2 component
di abetes or a susceptibility to Type 2 diabetes is
of BCRARMLIShesf tdheougit enzydmtli pladgl ihsod itha wfcogering system 8
nucleic acid fromthe subject. For exanple, a test
Sﬁ-l?& i pi NoRd €1 FNAL Cah iR ebtad nedckuem tdigectivel
andsu jgg?qgﬁ' t%g&%§%§nerase chain reaction (PCR) ch bg Y
used to lify.a.fr I Si.ng one ore nore
Whaﬁgr e?%“€g9ﬁ%% &t&%éﬁggﬁgéﬁggg?%§§%?'invention f ound
to _be associated wi.ith T .2 di_abet.es. As descr i :
hefgf n,WlP%er?tyFF?IE at} o?lc%jf%%én%afcf) i cUar PRarier laﬂvlgggleon can  be
or hapl otype associated with Type 2 di abetes can be .
equinResmpEPs edMae ngVidhy 5P e3qCof CRRTHYIENE eSpuLsion systems with
sequence anal ysis, analysis by restriction digestion,
whigpedief vinchystei 2dthoarms iangl Eottiaade fEons cidvapPpesh disclosed
pol ynor phi sm assays (SSCP), el ectrophoretic anal ysis,
in etéviouslp-raemot besd emaddianepstendi agposiatios n. TO2006A000491, to
acconpl i shed by expression anal ysis using quantitative
PCR (kinetic thermal cycling). This technique can, for
exanple, utilize comrerciallygavail abl e technol ogi es,
such as TagMan(r) (Applied Biosystens, Foster City,
CA), to allow the identification of polynorphisnms and
hapl ot ypes. The techni que can assess the presence of

I
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genom c DNA is obtained fromthe subject. PCR can be

used to anplify particular regions that are associ ated
WOR0R/1202p 2 di abetes (e.g. the pol ynor phi ¢ nmaPKREFR0EBAH0089

hapl ot ypes of Tables 1-21, e.g., the polynorphic

mar kers and hapl otypes of Tables 1-6 and Tables 9- 12,

and markers-in |linkage disequilibriunttheremﬁth)

. hucleic acid ip the t st sa subject
i cReSt G EpEr T BGBHE FBhat ROROHOF bl enr LRRLE)
anal ysi s can be conducted, e.g., as descrlbed |n
Qmrehet Madtge oleachn ol ege arreBPYﬁ’%’gyan% upFRlStAR systems 1s
di gestion pattern of the rel evant DNA fragment
equippell cattds a Heopleserve draapsenteonf titherggdst thal agompel it to
allele in the sanple. Sequence anal ysis can al so be
trangsetk t ingdekeehe specidsponairel|esontripgl wystphi € sid esn parallel
associated with Type 2 di abetes (e.g. the pol ynorphic
withmah&ess sapd hapl et ynes sof o Tahlkest Isy24ene.of outher pulleys 35 of
pol ynor phi ¢ markers and hapl ot ypes of Tables 1-6 and

12, ang 1 pRrdensei fvdinskage dhsedd Lisbroum le rope
UKB¥%§%%§%%’ a% g. } t he na?kers sgt forth in Tabl es Zglng .

nd 24 Ther ; t
4 asdépg?rrﬁoﬁla P 8?1%18 bF Egeee%{gghgr a slgﬁge()fo Fhg wind system 1 and
particul ar narke IeIes or hapl ot es c ris

the E3giBrbotakal y5i%. FBF° oafpPE.o s CEaIS %p”FLét%% BihLevs 35 of
or RNA can be obtalned fromthe test subj ect. PCR or

the gpher! apprEpiacare FEChbH164n be used to anplify a
portion of a Type 2 di abetes-associ ated nucl eic acid,
aritpcrheepresengetiof taabpécpfiltitall 21 eheanthhéatee 2 are next to
detected directly by sequencing the polynorphic site

the (ot irigplsgspeh ydpriphi kises ed)awdf drhrengehoimi aDdAl¢In with the
the sanple. Allele-specific oligonucleotides can al so

axiPSrUsRE to-HAetesd dreepresaitceudt thepaalit cof afopakl el end/or the
at a Type 2 di abetes-associated nucleic acid (e.g. the

spoﬁgtgmrpet&e %k?éﬁ,ﬂtﬂgtg%lt%/yﬂte%u@kﬁ slabbess 1- 21,
"he po nnrp I ¢ markers” and hapl ot ypes of Tables
and abI s 9 :
dlbgzagiiﬁgh i eﬁgﬁ qﬁ fﬁ%%%gﬁgtﬁen%ggﬁg'rdg?nb?e obtained
hybri di zati on of a |f|e onuc eotid ,
withaJPEF &2ls FEEPFFT6! P EeR B0 ngsgnd hppdling the

exanple, Saiki, R et al. hhture 324: 163-16
kitgs1986)Withapt" arpqeeuegstf@@w@és ol FgonfeVeses defor( aPRfgining  this
referred to herein as an "allele-specific
artidlicg@hudndothdestpr et Jshpgn aim Ghe goreweEebtGade bef arranged on the
approxi mately 10-50 base pairs or approximtely 15-30
lend¥@sef paid Secthatingpegitdeneat |anchybritdi zed parta 1Ty gEhe2 manceuvres
di abet esassoci ated nucl eic acid, and which contains a

are S@&ﬁa‘rﬁat@d al hehghathuRe Ry rmbﬂbrhcf Sdir@s( &hfse @eometric position
pol ynor phi sm descri bed herein). An allele-specific

musto lénggﬁé' Jgﬁ%te'% nBfghe dehakbglcesS PECH d&ihOr aQd ey d@@{}@n by the
rtrcul ype 2 dlabet%s associ ated nucleic acid
a rep ared usin st nda t hod
Sma%éJFF@ﬁf %580|%“|% %cu ggiqgg F§g§?é€§%g?a§m§ pggle handling
can be used to amplify the desired region a Type 2
devificabet es- associ at ed nucl ei ¢ acid. The DNA cont ai ni ng
the anplified region can be dot-blotted using _standard
melhodsas eastidgigial cubicenthipebt H8BIES (FalbIEdR decovering the
Bi ol ogy, supra), and the blot can be contacted with
trairh@ of ilgaeac? edtttrdegtprt@bee deiveces dsieheet oft $pexdskilble to create
hybri di zation of the probe to the anplified regi on can
artifienabe adet eiord. wWSpacivhichhyhei dirdatbhontgf &h the kites 2 is
al | el e-specificoligonucl eotide probe to DNA fromthe
subject is indicative of a specific allele at a
pol ynorphic site associated wyth Type 2 di abetes (see,
e.g., Gbbs, R et al., Nucleic Acids Res.
17:2437-2448 (1989) and WD 93/22456). | n anot her
enbodlnent arrays of ollgonucleotlde probes that are

o . .
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a plurality of different oligonucleotide probes that
are coupled to a surface of a substrate in different
woe@an2d2stat i ons. These ol i gonucl eoti de arr ay SPCHIR008/000089
descri bed as "Genechips(tn),"” have been generally
described in the art (see, e.g., U S. Patent No.
5,143, 854, PCT Patent Publication Nos. WO 90/15070 and
92/ 1009 hgse .arrays. erpd | e Bec PrRdUced s 8.
guarﬁg%%ﬁpW§% é%ﬁggﬁigﬁn?ﬁ%§ﬁggﬁgﬁﬁbés orclizﬁ¥ggi§ec€gd
synt hesi s _nethqds that jncorporate a_c i nation of :
phoColt# Iy P pﬁ]ec ket GdSCANd S ot | dleﬁﬁggggﬁe presence of a slight
ol i gonucl eoti de_ synthesis methods (Fodor, S. et al.
breegp | &ln @&OouD% 1eygy. 7473 Cp39 ) SCRIGG (tHGdedta/lon ppights, the motors
Patent No. 5,143,854 (see also published PCT
20 mappidreat heAoMoaraN@OAISD7) ordAl Foderartsthetmegules 5 of the
publ i shed PCT Application No. WD 92/10092 and U. S.
windPay&tdm NoinSedA, 186artifecentliyr ereete Hiwgbrefzeedbht ofllows the
whi ch are incorporated by reference herein).
kiteseghy guesnd.or the synthesis of these arrays using
mechani cal synthesis methods are described in, e.g.,
USe RabendyMNem 5, 384L60ped Ret8nki F&cdRaghbmye:@lilsion system
which are i'ncorporated by reference herein. In another
of tgésﬁﬁkg’2“%§%a?31553y§a%ﬁﬂ be utilized. Additiona

FiptTons of use o I'gonucl eoti de arrays for

det ectjon of. pol rphi snms can be found, for exanple
T & Pt NG EhSEE 6ER G o HaTSII T nar | e Kites 2
entire teachings of both of which are incorporated q¥
consigferignPaafAtiRithe CRFRMETHRY HOFSEBF fiRN &rg FEqpd instead of on
anal ysis can be used to detect a particular allele at
board bkymodyleisc Ssidfe thssotndt sbtwint B - Tygeh 2sefiughenesmplies great
(e.g. the pol ynorphic markers and hapl otypes of Tabl es
advaht2des .e Frst e pol yrevephimodmekerst ahd wiapl syypes lofs equipped
Tabl es 1-6 and Tables 9-12, and markers in |inkage
withdiaS@gHyld iroum ¢ her ewihde . tHepixesalatoneead@iteadso support the
i nclude, for exanple, direct manual sequencing (Church

reco%ggjlrgllgggE%vi &ﬁgcnomgbeséf:&fjanfqgﬁre%d 8he’ wind system 1 will

988); Sanger, e ., Proc. Natl.
Acad. Sci. USA _74:5463-54 77)5 | 40 that th
ther@?%.re Patent® ﬁ&.hgg? 2%85‘65) ?’%gﬁt;%naa)tdgaﬁﬁﬁéo%ggggﬁg n that the

. sequenci ng; singlestranded conformti.qn pol r phi .
inerf{dags (SBOPPILET anpid "ABNY UFTHG Gel 61 SETFOphaTesly solurion
- (CDGE); denaturing gradient gel eIectrophoresisg&%?EE%

with( spedverdng, swtematd antegpalopltingiopuleg ggandgdiherggpre the energy
86:232-236 (1989)), nobility shift analysis (Oita,

to M, spéntal uporPrstmrtiag | th@cadnd SeystausAl  86: 2p@sc-277nally, the
(1989)), restriction enzyne analysis (Flavell, R, et

aeraglynamicel lof the2brdille/39388) theCaeirer syRtem €t i .getPeoc.since the
Natl. Acad. Sci. USA, 78:5081-5085 (1981));

aer shodunliexi dnaluesics; tederdGabr ARG HEES| Baaget present any
) (Cotton, R, et al., Proc. Natl. Acad. Sci. USA,

85: 7~ (5 . e cd with the

e e S T v 5
ol.ypepti des t hat cogni n eot i de m smat ches,

Samgﬁ&%9§§£égyéﬁwfuﬁﬁ%%Wp?% éﬁﬁ?gg%d al | el e-specific PCR

I n another enbodi nent of the iFvention diagqysis of ample

TyPeE 2TEFABELEE GS5e8sBeptt bil'F t PP Ty 58" 2 S ablties S amles

can be made by exam ni ng expression and/or conposition
contgfingrpotifFhept hidwednedteed Phycery pex &R dh8t 8 Rss ot 4t egntainers

nucleic acid in those instances where the genetic
havarer keteps) adaptieapltot hpegs)atoflephe presersini gvent kékes 2. In the

result in a change in the conposition or expression of

t he pol ypepti de. Thus, diagnosis of a susceptibility

to Type 2 di abetes can be nade by exam ni ng expression

and/ or conposition of one of these polypeptides, or

anot her pol ypepti de encoded by a Type 2

di abet es-associ ated nucleic acid, in those instances
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forms of NMRNA, effects on RNA stability, effects on

transport fromthe nucleus to cytoplasm and effects
W@poosh2028T f i ci ency and accuracy of transl ati onPCHIT2008/000089

vari ety of nethods can be used to nmake such a

detection, including enzyne |inked i mmunosor bent

assays (ELISA), Western blots, inmunoprecipitation and

hom%&%éﬂoé%ét} ] %ﬁ Veﬁr{rgg%gzsf&@'ee %J s lobic Lﬁﬂa?% ede?ﬂ and can be

asSess he prese an alteration

pr essj on nd/ n teration in c 0s |on t he,

i e g A A AR it S B TSRS
nucl ei c aC|d An alteration in expression of a

regapdt \iléptinge EnébteletRyeaing pssems dbeatish- seaywsitatedthe ground,
nucl eic acid can be, for exanple, an alteration in the

durigmehei kitdsvé peioveept dntk tekerids sheratipne, theheecaveyhng systems
of pol ypeptide produced). An alteration in the

8 amomiaesid¢d oupwalirda pgahypepdn deo efecddéchtsy suchyppeRations), while
di abet es-associ ated nucleic acid is an alteration in

durihdien@uadrdiat hy eopabdpeptiifle, exer essdvenif®.Fstems 8 are arranged
expression of a nutant pol ypeptide or of a different

ahnoétplhé:ﬂlagm\,’@irl' ant),. arﬂcﬁfﬂgrer@%‘?ﬂ' MEALverdha9Besich @f i@ aple to
susceptibility to ype 2 di'abetes i s made by detecti ng

perfc&rnﬁJ al&t%/cl)e g}d%gésmoezl:g%lt gl n%{J%%é&@p}ggggfagcﬁgnb%to@?rlé{rﬂie ghd a housing
attern of splicing variants. Both such aIteratlons

“@V@g ntitative and qualitative) can al so be present. An
"alteration” in the pol ypeptide expressjion or
c GRPOBTIALSAN - tanE SR e eV HENF eF &1 SES i laftEicatPenrecovering
in expression or conposition in a test sanple, as

systeonpabedsticabhe expresgi an ocpweotpodiarhomeodvering system 8 is
pol ypepti de encoded by a Type 2 di abetes-associ at ed

handhett [teireudcildtenad yeantaajeds apdaa. adt o087 sa@mpheadtsiators 37
a sanple that corresponds to the test sanple (e.g., is

are bFPMAdeReosaim: e s@fieL@ld She 28¢bvesihd MYstemUB] &d are hinged
who i's not affected by, and/or who does not have a

bOthSﬁrg (t:%gt %Pédﬂdt ¥nd %o Bﬁ?@c@ur@' apﬁéte%ah &d- sch e@cﬁhrough rods

S not possess marker allele or hap otype as

descri bed ereln) nt ar | t.h resenc

s ihSHek ot X lPe P s T R egi‘%S san%?chg grovering

he presence of SI ni ficant di f ferent anmounts

SYSt%‘Pf% dPENEIIP 18 A eﬁf‘ &Ha {E%In Pﬂea‘fté?ttl%rfﬁtee aCE‘sators 37, it
conpared with the control sanple, can be indicative of

is passipdeepi biflti pdt slapfpéhe WENEryy SKATAM tlrtaking fhe nearest
the expression or conposition of the polypeptide in

end thetheestibanpite thassaenpeaigd witt Rhidhe seddtraoll $ampl esnd taking
can be indicative of a specific allele in the instance

the wheee the abl el eniajhter heagispl i Tee siirearelaatiseontso 3heare, for
reference in the control sanple. Various nmeans of

examSXANMhDH AL 18 ¥XPE @R s 041G RIBOShy 1a0Ry@faud i BOL YRRt §88en by the
encoded by a Type 2 di abet es-associ ated nucleic acid

smar»?a%oﬁt‘?r Seg el ugl gecaﬁtsttgécqey hala%t‘fidldm&}]ylnders, it is

ectro SIS I Soe IC TOCUSInN

noassa
posshbrﬁgéol‘ﬁ?) %i éfhrog“?bt‘ gbﬁjoltet nﬁo¥5188 @“ rgp?iﬁoﬁ‘éﬁtamamn
Protocols in Ml ecular Biolo artlcularly chapter
moverﬂt_@“tt §85111%6 whpBr %ﬁﬁgeanqi rst% 81 sy&tﬁem in order to
anti body (e.g., an antibody with a detectable | abe
respefiafvel g fc@@pébta.ieotthﬁutﬁjqeﬁéft@darwwep@@@fetéﬁ@%@éd Bies 2.
a Type 2 di abetes-associ ated nucleic acid can be used.
Afthe biodisesg caovepenpotgredishal iroropepioe thrakeceriing agtstem 8 so
anti body, or a fragnent thereof (e.g., Fv, Fab, Fab',
F(ab')2) can be used. The term "l abeled", with regard
to the probe or antibody, ispi ntended to enconpass
direct | abeling of the probe or antibody by coupling
(i.e., physically linking) a detectable substance to
the probe or antibody, ‘as wel | as i ndirect |abeling of

.



In one enbodi ment of this nethod, the [evel or anount
of pol ypeptide encoded by a Type 2 di abet es-associ at ed
woewBaresacid in a test sanple is conmpared w tPCT/kKE2008/000089
| evel or amount of the pol ypeptide encoded by a Type 2
di abet es-associ ated nucleic acid in a control sanple.
A level or anount of the polypeptide in the test
sampl e that 4 s _higher r. b r ;
shaty R VBTt o BT Bopt s B A (i ot 1ol Oap i, [ e Fren
that the difference is statistically significant, is
3 of fafear fve R aRod HERIL PO REEHE i FOLE POy Ritens 8 on
pol ypepti de encoded by the Type 2 di abet es-associ at ed
the guelnsl candiel, TaREIFPHR aivnsEIErFoYL ) Papgee (oypr and therefore
all el e or haplotype responsible for causing the ,
has i fdiffense i strexpressiidh. rAbpeErtndo Viéky solfeion with recovering
conmposition of the pol ypeptide encoded by a Type 2
systdhabetesbasshainat eeduikel Bi ¢f abbdwimi aybest lsaRpte-lys since the
conpared with the conposition of the polypeptide

recRBEOHLd BY-@ sTHRE % BbabiiRs- BSeoei gladopuf|@ieChast Ghape to be
in acontrol sanple. In another enbodi nent, both the

| i Ldgne of a
confléag\é&% 4 amyn decl,%%g%:%ﬁbe SUTRAS| Bi 98 fit I&%%zpﬁbif@eﬁﬁé Sne of

e assesse e test sanple and in the contro

S le. Ln another e di ment ' ' f
ey L $GER: PERT 0 To Fype e Heabrsaty e bl gy the end
at | east one Type 2 diabetes-assogiated n%%ker ?IIeLe not the
partorlOh @it {pelt etgientadsery di¥g arfetedids Hap sb§est™
of the markers listed in Tables 1-21, such as , .
trollell @5 1he apePVEab| 8’d &XPR}Siqnn SEsrl-n&EF R SHOVRL Y system 8 1s
addi ti onal protein-based, RNA-based or DI MA-based
longssainalThesaetitogs of ohier neehei otmmssmadal Sor reagpég, of three
in conbination with an analysis of a subject's famly
partd SBo&nd @YW Rk skndwactarsaftecglar dnvFIenrEnt alorpaits 39 compose
factors, lifestyle risk factors). Kits Kits useful in
the té%%efsgféﬂ@@lé Bfcdaei hIUeRELRM™ COMPric @eCopR@ILNtBe third part 38
u

use In any of the méthods described herein,

s {HACLEA! r : i | x 38 of the

s o o e BT o ot B robesd Fesre et oo 2% 3
enzynes .g., for_ RFLP analysis 1 el. i £ :

rec R om RIEt BedS ARTTEGN AL HEe BTt S aa rpgiey and the
pol ypepti de encoded, by a nucleiﬁ acid of the invq:ntiont ‘

othegs tHesERF edohersi Ridecy theetQenBnit AP create a structure
conprising at |east one pol ynorphi c_marker and/ or

thathapd otylge tof heheonsnedenndi f v oK t B FREPAPEEIRPYStem 8
(native) polypeptide encoded by a nucleic acid of the

assunav ehti appesratescotbedphet@im, Apemisiof of dimpl ichbheainess 8 as a
of a nucleic acid associated with Type 2 di abetes,

plat®2AS ckefiranabrzi Sighrtcheg Nued esto@dng sequence efstem 1, namely
nucl eic acid associated with Type 2 di abetes, neans

resged¥ i Vi ngdeherantneaei dnsepuenee ehe akpedypaptirder having
encoded by a nucleic acid associated with Type 2

di abet e . I a e '
nc SIGT T Paralell RGOl kR L SpSRRs S e closea
exanpl e i ncl ude necessary buffers, nucleic acid
a984ti mers for anplifying nucleic acids of the invention
(e.g., a nucleic acid squ?nt conprisin% one _or_nor.e c
of Likke ¥l yrRsashPR TRRPREF 9 O8s "aREtthe #T AR ENR) NOYHFI movemen
reagents for allele-specific detection of the _
occfirsagifentexaawpei fiteudsi Hgesuciriyer ot singhdshededsakle Figures).
enzynes (e.g., DNA polynerase). Additionally, kits can
Sucpravivdeoreagenbvs hodraagsaysyltiodbes usedated dontsi hadianic system
with the nmethods of the present invention, e.g.,
reagents for use with other Type 2 di abetes di agnostic
assays. In one enbodinent, the invention is a kit for
assaying a sanple froma subject to detect the
presence of Type 2 di abetes, synptons associated with
Type 2 di abetes, or a susceptibility to Type 2

. -



the genone of the individual conprising at |east one
pol ynor phi sm of the present invention. | n another
wep9sdrardht , t he reagents conprise at | east onRCHEI20084f00089
ol i gonucl eoti des that hybridize to opposite strands of
a genom c segnment obtained froma subject, wherein
each oligonucleotide prinmer pair is designed to
el ectively amplify t 0 f
(o TRTHH BUaT R it RE udveng PERIELA obftior svsten.
wherei n the pol ynorphismis selected fromthe .grou
c RSP tHeAGEIHCS: HRIFH8I rorphi §Jﬂr§3a§yﬁ§? eﬁ X|’?1r511§BI gf which the
1-6 and 9-12, and pol ynorphic markers in |inkage .
recopEEMLI $YBEMANBhereni RIRCEE. 1, hRe FFAWRGET stet SPlytipns can be
in Tables 22, 23 and 24). | n yet another enbodi nent ,
adogtthe. fPregfénst | ®latideasins2otHage pyavidinon the zeindSgyptem 1 with
ol i gonucl eoti des or nucleic acids (e.qg.,
two ebtgmTiat egjdtdrs pg ifiter sjcicandhe desamghetensfarg for each train 3
portions of the nucleic acid sequence fl anking

of BRI PhiaE k8ot ; sciNPSoRr caniisesat gl bsigs)a t haderarember of
i ndicative of Type 2 diabetes. In another enbodi nent,

reco%?irgq tsyg?éﬂ%' IgS 85, DB O R0t el ek nuckeie a¢hdSysten 1.
capabl e"of al l'ele-specific detection of one or nore
specific polynmorphi ¢ markers o I QCI
o b rpetS RSRr el TRt gL teRy i BERRREr S gfthns & for
the | abel. Suitable |abels jnclude, e.qg., a, . . .
each g8l otof¥ery F1340r &sCEnk Ssnél %aﬁnt”g%ﬂpﬁﬁa]r%eorél avgjlable in
enzynme co-factor |abel, a nmagnetic |abel, a spin _
whidhabel caraeepiayssetadie. Plagedanrsidultie elssdi helt gescribed by
the pol ynorphic marker or haplotype to be detected by
railt Ite tieagemts piaddde okisideompeh seathonBy ordaphieg ngrieepglution, a
two or nore markers, three or nore nmarkers, four or
traifbre offbkkess Dicahi ve oecomeired mat kersceebentedybtema e in the
group consisting of the markers set forth in Tables

othe¥ dcordaifganptgt BHeodi sBRkys. t he marker or hapl otype
to be detéected conprises the markers set forth in

TaP# g??%%écféhgl ﬂﬁgg?g{iﬂ qmbodi NBAbeq tACKMRIKREePlof recovering

o
hap e conprises markers rs2497304

(SEQ I.D NO . .16 rs947591 (SEQ 1D NO 30), 0

cysBEQ) [ 10RG 4 FRTOLAREA (SO I NO 24 TFEREaaado e § can
(SEQ I D NO. 20), rs2421943 (SEQ I D NGO 15), rs6583826

be qlaees | IHONEr TS LY r Y P55 906 O@%Eéﬁ éwgcfégfé P%ﬁq\séﬁ%%@bed Py the
(SEQ I D NO 6), rs7756992 (SEQ ID NO 21), rs9350271 ,

rail SEQY BN 8)OVersDBSHEALT (BEG RUNDIE4ANoUSE g8Eg PRt one train
(SEQ I D NG 35), rsl 0440833 (SEQ I D NO 36), rs6931514

3 of $EQeb @ NBc37xhis ste@B08,16in SEGh | GO 1y , rapsb9818%7driving the
(SEQ I D NO 11), rsl 843622 (SEQID NO9), rs2191113

kitdsSEQu D NG pded) witiith 99690889 (SiQihd ANA 8d¢qupahidg system (not
markers in |inkage disequilibriumtherewith. In one

showtGh embadiyae), th’lkB&?Q%thﬁeﬂié' lbped umchs wiefriefetsiBiy coupled
values of r2 greater than 0.2. I n one preferred

and Ie%pc%g [r&i]twittnbﬁr&lltt Or rg%t@q} i &8 ]Eil'{%sr@r. k@ﬁé Q; §d&ﬁ automatic

vVention conprises a detection oligonucleotide probe,

t hat hybridi zes .to.a segnent _of tenpla L
SYSt &gt & rﬁrﬁ‘énaﬁsﬂﬁ E%E?/?m? pﬁ?sﬁ%ccfvoer%g a;éf}ég'tw@@& U 18 next to a
enhancer ol i gonuc] eoti de probe and ap endonucl ease.  As
receesiaY nattER ¢ Mcalele, SR L Hte AL F o fYEIF cF@%‘Bit&& recovery
probe conprises a fluorescent noiety or group at its
end®’' ther mungs 4arlkthta cgueether maduliet § 50 ther RPRIASPORANGfrain 3 of
enhancer oligonucleotide, is enployed, as described by
kitdautyayien @tccabled Nfodrei theAdirdiReS. o34:keke8 22006pyder to allow
The fluorescent noiety can be G g Harbor G een or
Yaki ma Yell ow, or other suitable fluorescent noieties.
The detection probe is designgd to hybridize to a
short nucl eoti de sequence that includes the SNP
pol ynmor phismto be detected. Preferably, the SNP is
anywhere fromthe termnal residue to -6 residues from

Y a1 I T —



synthetic abasic site that is recognized by an
endonucl ease, such as Endonucl ease | V. The enzyne
W@ b@anzest he dye off the fully conpl ementary deCBEEL20€8100089
probe, but cannot cleave a detection probe containing
a msmatch. Thus, by neasuring the fluorescence of the
rel eased quorescent noi ety, assessnent of the
resence of a icular allele fine y ~nuel e
aavaBETETEe G THEs bt 801 | BHOBPOHE caf Bavbh: Pormed i the? °f e
detectlon probe can be of any suitable size, althou éh.l q
follpyifergsiyet Re ﬁ%@&ﬁ?rﬂ¥'rEb%ﬂHﬁ@eF?esﬁ?W? aytpmghie coupling an
enbodi ment, the probe is from5-100 nucleotides in
uncomelﬂgtghSyﬁhefran@hﬁel?opéﬁb‘beﬁrﬁeﬁ@uplteﬁea%lﬁbeo|t§"ef E5RinLG- 86 kites 2
nucl eotides in length, and in another enbodi nent, the
uponpsohe ihg thomibd- SGtencl eotrodeshs rkiltengt H.akepher Obviously, the
| engt hs of the probe are possible and within scope of
autohhei s léyb{er@ffokh@o@mﬁ@@ﬁlcpﬁﬁécﬁl@l&ikg [dhedroped Heiardupekfiluous if
a preferred enbodi nent, the DNA tenpl ate contai ni ng
the tvﬁﬁdslég 5] Yimor Phi sy ﬁtaéd ampi frived rByoRoli MaeEasSerch@ for every
[

Reaction (PCR) prior to detection, and primers for

moduld E TRLLT %L?t 58{3\ a%{se,n%kzgg deidy E%tl\e&e 1heagenteKifing! Bystem 1

SUch an enbo |ed serves as the

npl ate for tection be and. t ha .
remab?%b%onsée?f%‘?%q@n‘ggal Fr%]?ﬁ§ é) % at'e rﬁf.‘%ﬂ kﬁrggge, Fieg with @
enhancer probe, and/or the priners used .
windaRETiEN Gat GRObf Thellens a?%owlmysﬁsw%éot heusggany trains
of nodified bases, including nodified A and nodified

3 ofGkifére 2usét ofs Modthéedebasexycan previdefeachf spcovering system 8
adjusting the nelting tenperature of the nucl eotide

withmeh egitorat pr cherang/systani (rert) shovrt he thergligtieedNAhrough which
for exanple for increasing the nelting tenperature in

it ikePbONSH1600b AldHoREr o1 @WkEETCent ageeebidn aan@ basies, 3 of kites
in which nodified Awth the capability of formng

2 anhhé]gfeﬂ}/ld%%g cbonds b ond t3s e ONRLENE AN Me Tt1fARB88/ering system
use or decreasing the nmel'ting tenperature in

L ransiatin
. 58 SRR PEGEABE8E o G g P onsiani

two drogen bonds to thelr conp nt ar C ba ehn

She%ﬁﬁﬁb@%b Eﬁeﬁ = BRA 3R &R u Eivepng%nth S%F E8tch "sften. The
enbodi ment, nodified bases are used in the d

shelyRs WemneeetvFeHaEM Bt PaEa dedband ARSCHEUDS| & elaa%% path in order
known to the skilled person can be selected in these

to atdbhotsjuighdstdressedrectii dandingsubtaisde #eddakpelfgperations of
within the scope of the skilled person based on the

the tteathd 3gsf herteisn2and known bases avail abl e from
conmerci al sources as known to the skilled person. I n

ongpgugh ereodinedSutibe gHesense sell bhephaeker the recovering
hapl otype is indicative of a susceptibility (increased

sys Hécgpcgri l?)'o!a‘:& Yer@ g&&lre%agegf sacePid Riktdy)1,t Railw rﬂf tBe takeoff

abet es. n anot her enbodi nent, the presence of t

and -nlr%%g\?erzt 8[ oL s Iegt ?peeasllzr ?aq’x %%% tt%lpl drvﬁ%ﬂo é@s ¢ @ompressed air

herapeuti c agen n anot

enbodi nent, the esence qf ke - or ha Iot IS
suifaRdy catq e tof eﬁ?%]g 58l §2 %B% S§a e‘f”etsho %@ 1ng contacts.
anot her enbodi nent, the presence_of the narker or
The IfigyieRsy FOri SOtaidiiegt Fvie eFtpricarbssinst thresl mERt 2pranged on the
Type 2 di abetes. Such treatnent may include
lengtiht efvene | pecdygrsngy gesyemeredi ot ithba vandguveeherrerapnsrolled by
(e.g., lifestyle changes). Therapeutic agents for Type
the ZSﬂéﬁbet@&r@lr rrtby dvaidrabt e tdypealish abet escurate and agile
medi cation (apart frominsulin) falls into six main
cl asses of drugs: sulfonylureas, neglitinides,
bi guani des, thiazolidi nedi ongg, al phagl ucosi dase
inhibitors and a new cl ass of drugs call ed DPP-4
i nhibitors. These classes of drugs work in different
vays to Iomer bIood glucose Ievels 1 Sulfonylureas

S R . o, o "



of glucose produced by the liver. Metformn al so hel ps
to |l ower bl ood glucose |evels by making nuscle tissue
wWor00s/13emsitive to insulin so glucose can be abGDIX2eek/000089
4. Thiazolidi nedi ones. These drugs help insulin work
better in the nuscle and fat and al so reduce gl ucose
production in the liver. 5. Al pha-glucosidase
inhi bitors. These drugs helLp.the bho wey, bl oad
handé;%%ogswrce‘?/el Dy Sﬁ“%clarﬁé%f%lgqbrvég%okﬁr%oc s{jeal\?lc%gs,can help
such as bread, potatoes, and pasta in the intestine., .
recOTREVIAIE ST Uhé thFbaktidin TBFOSbe PEEnare, CBacht ads in fact
tabl e sugar. Their action slows the rise in blood o
possgblrose Cessdles aatigiciglngar. fiaey eHéulhigd thRefrwapRlity of
the first bite of a nmeal. 6: DPP-4 Inhibitors. A new
kitesl asis gharmedicedtWranskitzdd @daBPRest rhithet ;¥eovheipy systems 8.
i mprove Al C without causing hypoglycem a. They work by
PreyeRkEngr t fvubreakeowring @ysratur 8) | £ aoc yoskiigle to place a
conmpound in the body, GP-1. GP-1 reduces bl ood
disaghé'%sh% !g@i’cﬁln% E‘!}‘Sﬂé’ﬂe (ROAYsholiHt int Shbr PRy edPWHeMERY the end of
Ickly So it "does not work well when injected as a
drug it.sel ' [ i,n £ 0C ; r
e eiaaBl) . A R B e O T o erm 1 actrue” T
in the body, | onger, | i.ng bl 0od. gl ucose | .
sl arPY 85 5 ERET avis B SRApT e, of SHPRrT b1 QA o frem must
these classes are |isted in Agent Table 1. A ent Tabl e .
faciilipefeh tFhsnaldnging ebnbihation tatwe‘?faai}tt‘?ﬁrrﬁr i Rgthe recovering
Bi guani de and Sul phonyl ureas has bee used for
systeme8t aeat infcomppecd diogberamleaddit poRalr Bipagods placed on the
di abetes drugs are listed Agent Table 2. Agent Table
51de2 WO NI 1BY SEEM GARgCOMMIERT BNEWENERGYOBY JIRANSLAT NGdENape lifted
RAI L MODULES OBNSGED BY KI TES AND PROCESS FOR
almdBRODYG NG ek ECTRIds1 ENERGY THROLKS 1 aBUCHD:SYSAEM Tire landing step
present invention refers to a wind systemfor
' el g labhRthPBHrathal  ra@dul 88 kites 2 and
o r%éggg ﬂ%mgﬁﬁeg¥a$%§Eg$g§éﬁ%b?n&gntion further refers
to_a.process. for ' [
s SUSRERD e RBEENYP oo B Py W A qUarEg o sven
. electricity at |ow cost - exploiting renewabl ner
d1sappERrEEY A4 d%ﬂgré%iﬁ?“bé@ré%%ggpbeMt%ﬁ/ g%p8¥$§5§§lg 5%%%%
sonme prior patents menti oned bel ow, processes for .
COPWEREI A Ini Y BREFGE KBS rBEURTHIbpYSETTS tthqit hBF kites 2 on
W th several devices that subtract wind energy to the
the wignourtchr oagghrpoge rthak ng-her ofirdessysféererd capl yequipped with  two
designated with the term"kite") . In particular, US
recdvel2dg 182 tdins c8 0s@s enctlevirein eyuifppedeni 2h tiparkikies eg" recovery
(or "nodified parachutes") to capture wi nd energy and
opeG@AYEIdcdutsi 1 @nthesinetaiy wapti on of a shaft that
actuates a generator. This device is characterised by
- t@lep%r#esoﬁl_ cbirRcpsnPfnRar Akint 8S5r ik t¥hi Lhot Bge kirbeSey@f @1 of the
arranged in series. Each train is equipped with a
.__power rape. Such cahl e l.o e .0.abl -
g e e R i T N R
and_nore _uni form w nds bl ow with respect to those that
the fITeleY Mdarth surface level . Every train is
constrai ned through the correspondi ng power rope to. a
- deuntidsanpearineh WHOSET oF BT dRFRctIOHEeth pad, through  the
alternated so that it winds again the ropes or allow
rotamwhAtianyloheropes Hoesing rheendnts, cbhe eracoVeRbld gastems 8 are
Every train of parakites is equipped with a second
1ifteapeupeatdsedldraap- anpebenedraseat pihtiforrrach train kite
and through which it is possible to selectively
col |l apse the parakites to facilitate the rew nding
procedure. Through a reducer 44t he



rotary notion of each wnch is transferred to a
generator that, when actuated, produces electricity.
wWab@sa21287 a si ngl e system of pulleys that, threcmgkr2008/000089
clutches and gears, nmekes a train of parakites
recovered while the other one ascends. The captured
wi nd energy is therefore converted into nmechani cal
ener that. in part, is i iately.spent_.for .
T tPRcaVE et it rach oY gg?)gk?’%‘ s%ﬁ%cgss Scté?% Has hedrped and,
closed, and in part i s_converted into, el ect][li C_energy. .
thropgh JlighhatP &ér 8sEaticdabal ok EbHs CP%H RSt b SdcR itpaf Pt Kites
and inflated and defl ated upon every operati n% cycle, .
2 ancheipaltakiepes i erdeept anta Wesicperdenghig @t aEngapgiside or
have a fixed orientation. Chinese patent CN 1.052.723

out sdlils dhesekosedcpatle meswr Hvkdgbneradtlof; equi pped with a
pair of kites through which the traction exerted by

- thberatohér Gl 698tEnd 8 aedvEldsed, agdihodgh made rotate-translate in
hi gh-resi stance ropes, into the rotation of a drum

ordel! 88l atrQeune deyvsl thelBeomidich actuates a hydraulic
not or through which the current production occurs.

Briti : 7q. 422 .di [ : ;
o s TR Sy 57 AT RSN ghEY, Sing 3 of wives
ind action effect, rotate _a vertical. . shaft connected :

2/ t;p% ﬁecé)é’r‘?@a?%ﬁ'ragéf’h PP SFUECh P EATUL %Olﬁsi]tyes% Ogr‘%ej'sl trains 3
pushed by the wind performng a circular r\%‘gth in éhe .
of K5%F ZonTHE WHingn 8YS e S TRTR &5 SEIRGppe PIREE htQ A dY ckrnding a

able to nodify the wind attack angle in order to
nurbguasfantrend 13 ghtkident 2 reduay. ta)the partent oUSegopgRingysystems 8.
di scl oses a device for exploiting w ndenergy conposed
Now, ot hwougl|l thd wdecradtiki tespldognast edctupliopesystemnm Hye gopes 4 are
ring. The kites are driven in order to alternate an
uncodpteNdiog pRd hidrRiecd destendi bg kiess dekedntid Nhtamatic storing
rotary notion of the ring always al ong the sane:
systht 808y JRLetYaild 8 68 1G0BBELHRRi AP FaPOIRIe EOEe flatbeds for
transmtting nmechanical energy and to a system of
lanﬂﬁévék%g orclggf}sklftgg Z?l.dJTl}ll%t eﬂﬂgj tsggtg}ﬁ rlds %f&dé Qﬂ_gla%dOFhe modules
each Kite. "The power rope determ nes the rotation o
pul | eys _t hrough_whi ch_the electyicity . production . :
5 Un&@‘d@r‘%’j. Lo tglgi Warfjlsrgp%g k&&%s &4 ?%rtrﬁil&l §9egephe rail 6 in
kite assune a position that, in the ascendi ng at h,
ordeg] Fovl leNerRGAETERI Hered EEyYEd Suphdrdss by tthé %\f?’r&nga%dules 5.
a second position in the descending path so that the .
Afteg ted 1i scradbf et eaf t bited owehavi nbearhr tgovere®, ipateenresponding
US 6. 254. 034 di scl oses a device equipped with a kite
cont@ihetdherrd micoceaitd pypusized dme chesed adatwrangniswartedain order
controll ed height, in order to exploit the w nd
to RNEFPhged Vet £6 Hre geBRRCted through a rope to a
wi nch that actuates a generator for producing electric

e i t . M St8fhdrve of operations,
aggi%lg% ?%ge{oque? ggﬁ% gcnho?’a ﬁ%lﬁé;% at%)ré;etsvvlé'%rlld attackp

but ane%lfgmqen irltlo.da{ ffeev% gge J:cg}ag er %ﬁ@ﬁege%g&gcérgéléir@rt%i'the case in
such systemis cont rol Ped Trom ground by an”oper at or,
. that reads on a display data transpmtted b ui tabl e .

whi o agt €CCOTS HEoREREAP| I CHPSUGR oY et 8LRG Farm 3 of kites
system The kite is driven_in order to downw nd ascend

2, Wiq FegOTRGRIabY Sedsafgpes pFtter, naRfargseattechend opened as a
ascension, the attack angle is reduced and the kite

platfbimesThenapridérciad wndnghiustetiévigedi vk thhe ddtuated in order to
recovered, again glides downwi nd and the cycle is

expdlepeat edairlutclofpatieas AL 1417 FheCmdiiskdso$esfa tevivimd system 1
simlar to the previous

47



above described one in which however the manua
driving node is notprovided, and in which the kite

WO @822y’ occurs by slanting the kite as a fl aRCT/IT2008/000089
order to minimse the wind thrust when rew nding the
ropes. U S. patent US 6.523.781 discloses a device
conposed of a kite ("airfoil kite") through which the

wi nd eperqy .i.s.capture ' n_inl ,

advali o5, CRtgE and o 8 E Sagee ZBshert i hyp i spare control
t hrough a nmechani sm_supported by the kite jtself. This

systg@yigE8erat EGurbp et WeYH PépEeE & ﬁ%ﬁﬁnQSSEt%939?e5k?téglght breeze
edges and the kite is driven by nodifying, through

thatt ablswsr bpediitehe? giot ébceidgl e. The driving nechanismis
supplied by electric cables placed inside a power rope
t et ineteeel tach heedovering sgsveméh 1s haimeak toah@sseamany trains 3
generator for producing electricity. The kite ascends

of auskher byirdiherw neb expl dérding thep,l idlisof oheetardff step occurs
descri bing an al nost perpendicular path to the w nd

Smugggr%ugh§e@5i:oﬁll Atteindayi §g ended 4 heraseensi @se, t R€ter the
ite is recovered and afterwards driven in order to

capt gt ; U . | as a platform,
recofRBHEGHENEY & o eEty uBir Rl S a2
for exploiting.the w.nd ener,gy that.gen
thro&ﬁ%chgc?TEf“Bgl%cfﬁﬂﬁ%ﬁﬁa,aB% ﬁ%ﬁﬁ%?lég§r§%§%$££1Rﬂengﬁpes 4 are
connected to a generator. The kite is driv by_nea .
coupged sichit Fomalbpes ThikoHgh Ankieh THE WRFRPIA LACKT e Kites 2
angle is nodified. The kite ascends wth a high_attack
takeafif) ehepbedrlehabieryprdaded thhthadeahe oh Oft Kideat £ pdvance on the
angle is mnimsed and the kite is recovered in order _
railt 6 & artlet e aytde cagpling khaltirannpal ext kappd i2chyitde following
TO2006A000491 of the sane Applicant of the present
moduABB! § catrien dilsehesesiasve ik syséem heve ameethéng takeoff, the
energy conprising at |east one kite that can be driven

recovEPIRd \%?sgérﬁgj@d_airmo%%g hdhial ah@aTwePB® W REdEHIIELBE arranged
and a nd turbine with vertical axis placedat ground
vel

I i nd turbine being equi pped with at | east
nexty 5 %Fhégéﬁﬁggted through two ropes to the kite, such
ki te being adapted.to be driven by the turbine | .
or & - YT of¥FET hé &57PR H“beg?oﬁﬁ$tﬁEEESﬁ%eﬁgkgﬁ”é?' further
wi nd energy into electric energy through at |east one
compyéfet ator PRt GF sy e afYTigMas gener at or
cooperating with the turbine, the ropes bei ng adapted
bdthe toansmipsAPR FRETEAN ¥ LEAPYPORFORT a#dtgg fqales S of the
kites and to check the kite flight trajectory. In such
windMsgetay st eshani thiar mheandpeotiatengeshafitest Aeand systems 22 for
production of electric energy occurs by exploiting the
windiWyShhdAiri@ABMg gererased 4N Theet tanshi el dyr Bysbynd kee composed
kifes and driving of the kites occurs only by neans of

of ﬂu‘ﬁ@?s MLAONES oni fheSHEHu M"Y Sy shemmd kyatas 1and
rotating shaft, the conponents arranged for storing

t he rope i Vi ng [ ar.e, | turbin e
L rOCOERAT L 1 0o L0P JLLEF e RRLBR VMR msnission
t he ropes go away fromthe grqund towards the kites. -
SySETRAR § T CREEh WP SYSTRR W P PG Rt TEal PiRy TOF °2ch ©f
shaft, the kite recoverinq{pipes are fixed. Anymag, as ¢
the date BePADt SdviRp aRAFY sty KLRBS eki 31 (G BFT orltargse o use ot a
known wi nd systens equi pped with kites have in genera
singliee réipd | owisngneomepnecananrdiers belgeen nogpke K pEsvighesysten 1
equi pped both with power ropes and with driving ropes:
and tiiites nearach haiduflheS rigpeqhigpedt inrdugh sdricdk téve of pulleys.
el ectricity production
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occurs is not transmtted to the kite driving
mechani snms, but to other w nd system conponents,
W@ boos2l25T opes sui tably enpl oyed for perform nRCT/HE2808/000089
function. The |l ack of use of power ropes for driving
the kites makes the wind system structure conplicate,
mﬁth all related di sadvantages; - the kites are driven
nfggﬁgely%ngsgr?sl ;r ytl!('l)é?élicrlllstt?'%\III%SgQOlll %ﬁ'ﬁ%%?ﬁa&l gﬁ dlelded into
remnndln of these ropes occur by nmeans of w nches
foureGq9eFvety used for such purpose, placed at ground
» | evel or suspended fromthe ground (nanely supported
- thy RHdekst s assemead oF) the | ralddse of Hise TBECHIYY ARG expulsion
ropes, placenent of winches at ground | evel allows not
systbo cfonbeneitpar?; of the energy subtracted fromthe w nd
currents to support the driving nechanisns wei ght; -
- théeridetiepuBllesysdBB velrddil or derstreigehevatiee etceltiiei £idfy the wind
when ascendi ng by exploiting the drag force (nanely
swﬁkﬁeLMAnd t hrust conponent parallel to the wi nd speed)
Such step is followed by the recovery of kites by

- tgf% gﬁdllrl]gy %gt S%rnta Sef LAY %gé't@ﬂl@ reder aﬂ%ébr@lﬂ!; e tbh& peaks of

[1Tmt nunber of w nd systens,

¥IS to exploit the lift force (nanely
%gﬁ%Onent perpendi cular to the wind

the Ha]%e raer%
peed)_ in addltlon to the drag force in_order to ke

- chherkliu Beinn. PPRE &y EHEagESh | $7hg T IPEHES (ge ropes 4
of this latter driving node with respect to the

mentperad §8s0wne consists in that, in order to produce
electricity, not only the kite resistance but also the

- thkétgullehs 346 @gehbiléddon Adyveys dm thet Hrinpidgs mogkes 26 of the
intermt tence-type operating cycle (an ascending step

ropedl 1 efonat esk wath €liceeovpry step) inplied that the
draggi ng effect of the kites through which the

ProductiboRsofis&l BEHICIdh 10664 Bl oy REEBEAGAQR 6 of the wind
during half of the path described by the kites {in

systeﬁCtl e;(Ci\l?dlﬂ SeAL gHﬁn%gStvn%hr% OMET We : recdvBEy BT Wxpulsion

conveér si on oc urs b ing, throug t he pomer

t h rot tion_ of. mnnc s ggnnect
SyStﬁgn%f?aFPSrgl o SFBIWP?% e%ﬁogﬁh gfje er §3 i piaced on the
does not all ow produci ng energy with contan|ty rin
tro13Ry oePEt iR TEYEI6 > Shice s Ab CHST dEgby TheLai ey furer of
actuating such wi nchest hrough notors. In such a way,
pullaps efceopring By LERIRELA6ION SYRESR 96PEREh BEELISLandor the trolley
consunption of the previously produced energy. The
11 sdeeti nuous current delivery to external users is nade
possi bl e by using accunulators; - attention has been
f oesedirexchysievel Y ercbheingr oticthen meEksehtect niveitipn  further
through a cyclic process. The choice of the path that
comgrgeKi tte§eé'@4:sbnges§>gtbﬁefcyﬁ"'%Bscf)ﬂbi'nﬁgt}‘lé"' f@ffg@rpetaﬂs of the ropes 4
naX|n1se the rate "of converted enérgy is al nost
tely neglected; - the problens related to the
not g . .
systemof a kite or of a traln conposed of

Ki t s connected in s ri are de
32% vbFen R AErerY o diedo RSP To! Obr Sfect @ a7 the
researches. This is also due to the fact that current
compopgRlet OheBNAMENFBPHITET bAleEdCEPSNRRES TBpesikiegs 1oad variations
productivity of already existing systens instead of on
of g&hemafdyedropiiEntthot hesv sprRasyy! produel ngrasypsdeds. apgorbing. The
order to partially solve the above probl ens, European
systiéat eftr Appbirbatg arheERotcd Aakt4 aka plaeedabetwfenSeéheaoswstems 22
Automation S.r.l. instead discloses a systemfor
converting kinetic energy of wind currents into
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el ectric energy through the predictive and adaptive
check of the flight of kites connected to a "carouse
WO 240802028y st em usi ng a vertical axis turbine. EBGj/ER2008000089
the present invention is solving the above prior art
probl enms by providing a wind systemfor converting
energy by translating on a rail nodul es dragged by

kites that is.different fromth urr at e h

for 4140 o (PRGBS S RGeS ER R PR -
kites are driven, the path travelled by such kites. b
WS f¥IchgSYFESBY dér 3C60HIOm & Fhe FAEESYt CBRVEAPBg ©2n P©
energy and the wind systemarchitecture, in which each

equippellil efdrs exxmpaet edithr Bighseitemedor GRECFRIPY tidiea force peaks
train of kitesthat, pushed by the wind and suitably

disclosaen, ilgenpratiemsay-nepdubesd evEialiant r @eténwh dageltigation n.
whi ch the nodule translated on at |east one rail that

TO2008E5W40B, a &l ogedhpatdreanfcd heanghvea geker &b ng systemetailed
cooperating with nodule and rail generates electric

exp1 SRS By Anot her object of the present invention is
providing a wind system for converting energy by
translatin n I [ [ I €B composed
t hsgmlilh?tézécagairl g’ déra} \]51 en y%agéﬂgc{bt% ggkg%#royglhgs{fgl?g mﬁ?éllﬂﬁéyt 5 P
takes the kites to performwhen flyin n '

of § publeierCPBeGHtd Hicse PRFNCHA RHEFSY" é% lggéé4§§¥bﬁa{ﬁg ground
subtracted fromthe wi_nd. Another object Of'%hﬁ} .de. On th

and gpde it VRRVEFRIION LFAIRE9i dIRGE R IRCAICE 3 1 fore guide. ©n the
converting energy by translating on rail nodules _

pullgyaggedbdy? kist esund, \Wiitth whieh Id ttegie odposiHgethé W rigFiven so
system of the present invention are driven through the

thatSdReisopes ddpeodghembianh teaer kpepiss the arsfinderedidhé fhéted. Each
w nd system nodul es. Mreover, an object of the

mod REESERE thBVEMMA @Ryst&m A Q¥ ehd@rasamindnsystiem tbould be equipped
converting energy by translating on rail nodul es

witrd L0985k DY Kl E§§témn Wi ol drRenkidRes rar& deh¥ensdy each traction
smart control Systemthat actuates notors connected to
wi.nches ssibly. LNt er [ reducers, placed next

rond 4T S8R Ak ok Sora PPt AEEE W nd syatem
nodul es, such wi nches operating both in drivin
ki t&s Birn%n\ﬁfy Atihg arﬁ]cclgéwrﬁgdi ﬁ% 3%8 rporﬁggn%l}%gégt’elon further
around them and in supporting the ropes |oad for

comprdAeerati AgREhangySYTtet Fefr SBFet 18P tife FpPedéntinot shown).
invention is providing a wind systemfor converting
endra\sybyens ahst afriinglenngathe nothdised dragherl goRneRs of the
in which the kites are driven in order to allow

wind @Y e iINghtbeoMickdtienergys by maen| yhemeplisitd Adgatihend contribute
lift force and in order to performa path during which

to ddi@eHsAQ0ItRE SidRet 1680 REesefilonal s shall tdieivhotiet the ropes
| ength of the operating cycle. A further object of the

4 2P 638NLL{ DUENLLQR ) S TREON dihg oM ﬂ‘iqc§|Y§ﬁi £0& placed between

converting energy by translating on rail nodul es
dr agged ites in I.ch r rgi r ;
the (HESAGN Gorisrarors it e gy e SPRas n of o eooveriag
wi nches, but by the translation of the wind system
sYSkRFHit es. Anot her object of the present invention is
providing a wind system for converting energy b¥\ .
t r B | SYEEHIES divTr AF3CtHeRiNEs Odr dyiGadthy "Rifesystem 1 according to
conprising a ring guide with at | east one nodul e that
thet papsérEt esnventdbn| elast comesedi | comprl sehat faongearge, a pulley
energy by exploiting the translation of nodul es due to
condtheideagg ng effcaet gbidd.hdnkbtesllednnectieel tmmnsadtion direction
nodul es.
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Anot her object of the present invention is providing a
w nd system for converting energy by translating on
W0 2008/1a28ul es dragged by kites in which the kiP&BIT2008/000089
conposi ng the system can be al so driven through
spoil ers placed on board the sanme kites, creating
turbul ences that give rise to pressure gr adi ent s.
t her e rese t Lap; d oy gli ' -
im0 G P T Vet ng oRaF 25 oD, PP B Bufeny et i
raij nDduIes dr ag n mhlch t he cong
consh eIt d ot SO PR LhetiBEL Bheb el ASTG- e ??%f ifhd to cthe
of kites are on_ board of each nodul e, next to the % .
troliegoMer Phg-hsyBEEIR. AV Vet S RN WP BEiGha Hfaééle {of kites
invention is providing a wind systemfor converting
2 isereiepn by thanstiee itegtha ¥are 4nbeiiies. dimwygeaing ki egpressed.
in which the kite recovering systens have an end part
Whenadapti@gkrt dobe Drdreatedocanirshot hehe hapeed pf sudlt dbp@igincrease is
both in the horizontal and in thevertical planes.
partABpINeLt 08 eekdofby henpr esanhgi nie@reosidrs prieyi aflg afunction
process for producing electric energy through a w nd

e Oedrher PEESERG I HVRDEE Qbrkhats 1i% BDé&ing th
Ferf%%? ?%agﬁg{g%?u%ted mn%h respe%t to mhatrhas %e;n e e

ropepr gxﬂdoesnegh blye tlgem? ]TO%& .alrhe s% 81\{ & Al c@tk!'ee rQ a%{‘éﬁsso that,

advantages e inven as w | resu rom
the foll owin SCri t|on btalne With
wherk JBp e Teor e Sar] B ehmi o e S .lﬁaelofﬁ ¥ Bnpressed by

nodul es dragged by kites as clainmed in c

the FBF by BETWease LA Ve CAREN 60N 8YS 6B ee%lsedaﬁad a%jx?&ﬁ?%é%llley
of the invention are obtained with a process for
prizdbcinoglel éc@f|thaawen@ysxﬂtﬂmugrpﬁatQ?s@@ﬁﬁeaéckﬁWﬁnﬁgon must be
to the present invention as clained in claim197.

equiBped ented emedstrentes &ridthamirigr isysedm viard aeicbnsraftion rope 4
the present invention are the subject matter of the

witrdGRENIeRE ©l@knB.drkkengresent. i nvention will be better
descri bed by sone preferred enbodi nents thereof,

pray de S sGstitahn- i chEbﬂglngxafg’l %hew'grl%sér%f erlﬁﬂ@rﬁ:lbﬁ further

the enclosed draw ngs, in which: - shows a
ers hve Vi em10f ref t
com S e adeaT T COTRD Srosaih INCHTER, 22 oy cfie JoBSs 4 tnot
shows an enl arged perspective view of a preferred
showgdhodi nent of a component of the wind systemof FIG 1
; - FIG 3 shows an en] arged perspective view of a
pri&feer seteBAb@di N WNAARBL KeF cBHpoREt Uit t RSk iy are the
systemof FIG 1 ; - FIG 4 shows another perspective
comppnent foft hiee compbnentf ofheFwEnd FysteR| Gplgcehdwsween the systems
enl arged perspective view of the wind systemof FIG 1
for ;fricEléming sSbewshanseidremsenbar gedrpeng peet i ficercei pealaf) and the
the wind systemof FIG 1 ; - FIG 7 shows an enl arged

stoP8hSPRGhv e Vicew R B3pps ef ekhetbrRabedidgrnt of anot her
cofmponent of the wi nd systemof FIG 1 ; - FIG 8

EEM%I Zaketeq nl anot Eera%re:%‘f&iﬁ/ge ¥h er{h@f Fedetf eringlntion can be

nent o er conponent of the wind system of

equlézpegh dcroﬁﬁ%r}l?gﬁt’ ‘&‘:\Ilvé ; %rsggn% RSr $h¢ %n}ﬁ%‘n& 'a%\g unwinding

the ropes 4 disclosed in previously-mentioned Italian patent application
n. TO2006A000491, and to which reference must be made for a more detailed

explanation.
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- FIG 10 shows a perspective view of a preferred
variation of the wind systemaccording to the present
WO pao8n2a2dh; - FIG 11 shows an enl arged per speR€T/1E008/000089
view of the wind systemof FIG 10; - FIG 12 shows an
enl arged perspective view of a preferred enbodi nent of
a conponent of the wind systemof FIG 10; - FIG 13
S not her perspect i [ ent. of. ., :
PR e SRRSO B SRERERET i brmgipoed it
of a preferred enbodi nent, of anpther conpanent_of the.
a wigdieg St W oA RY GYSHET 22 ﬁ@ra%l@ham@ﬁrsn?%r%&a winches 24
perspective view of a preferred enbodi nent of another_ .
aroupggoirenthefPaie ofi Aepasy dt efsths cPrESSePnghte 1gain g ¢ kites 2
16 shows an enl arged perspective view of a preferred

are entuotli Fenb wibeothexitogpbefirécotonting sWsdms 8 twtgdoground the
FIG 1 and 10; - FIG 17 shows another enl arged

fourP&jos pegidndeny i eimdfest I2d ednponertsdiofy FING. ubGindirg Gystem 22,
18 shows a schematic view of another preferred

afteYabhati on frobbedv fidiasust ene aaeeh fy Ngydtent 6. presesystens for
invention in tw of its operatingsteps ; - FIG 19

i AN, & et daC il Yatam ebpdd @ pull.

Wlndigf?v&dFP&ﬁq{fgkgﬁ%mé Cr% gﬁgngﬁtgt%?é%%ég%ggcﬁ%nal Ei/i ew P
of a preferred e di_nmen f. co t; .0 i.n
R i e L e
FIG 21 shows a schematic vjew of the system accordin

two tlevehe pFsett 3 MAEREF oSV s?:ﬂ‘?g BP i¥s Sop&Fati %Vedl) %nd have
steps; - FIG 22 shows a schematic view of a

paradiat | (osatioradredy NaTALY SOPT dceli FAEPIRALT (YORNH Py each of these
current and the related forces generated thereby; and

wincheF|l & 2% shows thisehematriersyicdwaofizpndergmymaipce there are
surface free of noving along the direction

fourPeh perd cul dor tevaryndosperd thndgidialr elindied) fodr eesope 4 on the
generated thereby. As can be seen in nore detail in

windhBE F0lJrovhO G deSRE | PIdteR, 14 REeRereak tHecimeBdcsySlleed windings
according to the present invention conprises at |east

of %efr'gpgulll e2danted Lot anshat er@l0Ndnéndids on which the same
erab

pre y made in order to conpose a ring-type closed

circuit, under the thrust_of at |east P kife

rop§ rflnéﬁsgﬁur?gr}ta&eacwrﬁed: Eaf r &Y TE™ 9\%’ f:"i%‘rgp Sk|1 sge\(l:&r(;r?heg o3y moror 28
t hrough at | east. one rope, such nodul e gehav.i ngrtl [ Eet d by th

(by HpsgidbhofsGEPYRTEr &t SRR ¢BRAvRrtPhtY etectiEieated Py the
current the wind energy captured at troposphere | evel .

smarntt hamtrot evieleerup Tt ol iy BRefacél jhess Kinehesnrf nehadalhp kites 2
surface) . In particular, next to each nodule, the

drivengr gyeciiss subhr aditedndttion t $elusion ttheoughoant rai nthsf Figures)
kites connected in series, driven by neans of

consS@EY0i@assdisied wonchesomusahomonet y24coITor elileli flyy &erein below
smart control system Wth reference to the Figures,

refdrenks PASSHRI Bl NPt@et Bate the Wik Bel syt efsteddrfor winding and
converting energy according to the present invention

COMPL i a 0 OWeL + \ of.i | r eve
o SRR 230 S SRR PP b BBt 0 sor every
imersed.in at | east one,w nd cur.rent and connect ed
four Wipchs 4f ‘P%éf’é‘tlcgnae SOPES £P5 At VeV%\%r%é{'one nodul e 5

for :
Friction between each winch 24 and rope 4 can be increased by

suitably shaping the surface of the winches 24 in order to house the rope

4 increasing the contact surface between rope 4 and winch 24.
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generating electricity, placed next to the ground and
adapted to translate along at | east one rail 6 or 7 .
wab@slres 2 are driven in order to drag the nPCUIE8085)00089
to which they are connected and all ow converting w nd
energy into electric energy through at |east one
generating system conprising at |east one generator

/ 2 d/ 21 N I h 4 I :
1281 20080t L il P e <o

- _energy fromand to the kites 2 for dragging the .

diffppenfiiesesthe FRRIRNSSSont rioe ?Tﬁ§aFFi%ﬁtégérgfégnW6P§h%ﬁ 24 in order
the kites 2 thensel ves. Herein below, a preferred

to  prassebaETRLYOf indrean ndhey Sréfy o oA 1oBet e and winch 24
present invention will be described. Wth reference to

proceading ongonisnthefstoméngigydteystzem 1 , noreover a
series of alternative characteristics and
f uRcthemalf tisesoMd Isihglé nelpedédad hatervdrtriectifon member between
i mpairing the performance that can be reached, highly

modllE€MICE GOt RBdeRiziaRd Wftethe, Whel girgyistestd unwb@ding system 22
such purpose, conmputer-aided multicriteria decision

of g I}Bé?gef? fsar%dﬁgkgicﬁj%ﬂtﬁe £8RL | fmRat bs £01 ) eaghst RRjuces the
est ruct a I

ur a itectures, as wel as the contro

t echni ques,_whose obj ecti ve .i. s.o0pti . si t VJ
encfERaE B SO P OUGECTi ¥ BR0T o T et S SPes of and the
~a_.continuous or discrete type. Continuous function
inergan BE EASI IMPOUXPI or F by fAE Y SERE Bendtits & hi&wer energy
can be obtained by changing attributes such as cost,
conspepgitn, upesisteantry thengitsh- angl es applied to a
solution. Discrete alternatives have to be |isted
antthenet rodbekoerbaretintrasf €hemtistinclarhbeorgsondnivigy system 22
the wind system1 , their nmajor characteristics are
and dageihpedystEhe 28 mbrsystervdefs t he prdes emcebsagntiyorthe great
therefore conprises kites 2 nade, for exanple, by

lenghBa¥E NGl LOEERHGOBFDRINE US@shnketedBRUEAStRIMeRY2. Should in fact
specific sails for certain sports activities, such as

be f oL, @%’ i%cﬁurfér apgdoKaf de %e(tth%rég}?e%er%%ﬁggyﬁém CS driving

a, S
St udi ites are avail able on the narket that are

able to satisfy certain needs in ter of tr
SYSTEH ¢%biosi PYOT By SYFTERr y* F\‘?I)%g‘ yople éoezcé,g‘%IIteti‘g'gy Wed around
possi ble to nodul ate the energy transfer fromwnd: .
the tHnSh | &y nEaERgalay Ae¥cTheTK testhe RAET bECdrRpaEting great
so that the traction exerted by neans of the w nd
loadsur reawrhs SAELSt iraxi iRk arrl atoidkd $dneet iTrECHEES ropt would be
inmpair the travel of nodules 5 on rails 6 . The kites
createfiudte ttherséfofmey etded arhei dibfetentt oopy ddwdadangs, would wear
traction that translates the nodules 5 on the rails 6
the 3opays =& eneh theesans dbreghionitsShebhdresudl tpicperties.
reached by suitably nodul ating the energy transfer
framhhe Miinde 88 WddembBerseeanaiierwar GsvirddiABr 2 of the ropes
detail. When the kites 2 when flying tend to rise at
hei.r. rati sp L he, - ] [
1 of dBee B AR EE  nt S EERR PIENE 1) FRE g ele, 2 sinale
type distorti hat nodj fies the at

el : |
Win%f %I)gee it P 4- %III% tHEin gIE diea” g &%ﬁ%‘gpa%&g C?osrlf ch winch

with increased efficiency. By adjusting.the attac h th
by BRECETERT t Prelvkia d4M2teR BFHEF £b SRGACERER s[9 dH{“F?r such that
pul l ed up or flapped, an intrinsically feedback-type
thesy sitsem ssnalist dbped athatngeias) eaftste W@Qﬁbr%tp@ﬁé@%s gpwards the
kites 2 . The power that a kite 2 is able to subtract
stofirgmsyétrech 23. fAIBetbwn diotinadfive heorsesbelyimamseng devices equipped
efficiency of the kite 2 and of its area. In
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particul ar, such power increases with the square of
t he aerodynam cefficiency and linearly with the area.
WO poodneies7 t o | ocate the opti mum sol uti on that PERITR0ESAH0089
the power that a kite 2 is able to subtract to w nd,
it is therefore possible to intervene on those two
factors. A kite efficiency depends on the kite shape.
witn e cGH01 68 ploan QBLILIUM SHAPGN] S, Uer aLpleqa;deghaltea. sotn -
contribution for obtalni'ng great aerodynanic
efficiencjes. Such optipnum shape nust. however be kept
altegpEd VRhERL{HETR T 39 SORNbTEECEPFov L s etd Jvipdga svsten
and lift forces (as better explained below) . For such |,
22 qfuipeseorsst 4i grpoduivale diechpsedsdmi Itdlgp Ratws gpplication n.
Differently fromthe conpletely flexible kites 2 , the
TO208@¥100APYi d kites 2 are equi pped, for exanple, with an
extrenely light frame, due to which the kites 2 can
asseMeyinkdor sestanpl B, aacstdinbartsshape poesérgi diglandéon further
wi ngs. The kites 2 can, for exanple, be structured as
compkpZangesidmiecd pekyielsystdhesuse 0k sepds ui ghsl tsown) .
ensures a great inprovenent of performance, not only
dug.t Q. 8, N8RS L&Is+ ARk 0dyNaf £ &f fdekenCyrebihe abshdldhts of the
to a better iving easiness. In particular, rigidity
an b symretric wth respect to t Ki t .ZES
oo f 8 O P G BaP iR 4 SL OGN SRTB £y gt (e pEpes s of whe
. recovering the kite 2 in a correspondi ng recovering
kitegyst em 8 described below. In order to maxinmise the
power that the wind system1 of the present invention
mise bindbbysten duBCFARdingr btn Wihidongsent ¢ ipention is equipped,
preferable to use, for each nodule 5, many kites 2
for mxdngdkl ywiidnneet exhd wteeiniesysienfsolm af thhai no@esofd disclosed in
kites 2, in order to sumthe pull on ropes 4 . In
prevetigdl vamsayionbher sd1nen fsarht adga i ¥ét fuat neard20068LI095, to which
is able to intercept is greater. This results in an

refekBgieass f nhhe Hragohhre ebfgsaledt balidheansl.ates the
nodul e 5 and consequently in an increase of the

CLERLELE S18) O lol nSARe s0spaial GehAls SYERNL i cquipped with

ating cytle ery train 3 of kites 2 i s connecte
e _system of ropes-4

to.nmodule 5 through a sin .

2 StOBHEBGHERET 7 PheTtparhe b CoTVhct pPe” g Ehar wyinghes 25 around

. system 1 does not depend on the nunber of Kkites % .

whicRoRhRchdd i LePPes?i At athS A TSSPONSien Brmi f% QLaydfes 2 are
configuration not only increases the intercepted w nd

wounfly ofhesgr @angiies Fot aref conngestad E£hPHgh e oljigcPfoFeducers, to a
sui tably aggregated object, also provides the chance

pairofofi mptovs ngot hboaer edyumiicn e6f iregeheied The tlepesuagt control
can in fact be integrated into the "walls" of the

systkih! esm214¥10t tshoMat inast BeerFipget8s)k19r stdiedwald ssase of use of a
t hensel ves of the kites 2_can be the connecting

singBt ePB DelBeRcKidiBRc2idMAler®BAPetieechNe Fb@MILS) of the wind
In turn exposing an airfoil section and keeping the

P ST e 0l T el ket oyecen 2

in the maxi num system speed area. In ord to obtain
of 1 SOPRUL 11 TR RPELS 3 T fn Halimt AN af & SHBSaTRy through 3
which the end walls extend to connect to the other ,
redugpfedon sifOlenaped tRat téntPAiseappicosh apFarfy the storing
W ngs with one or two connecting walls. Herein bel ow, ,
systEBr 28 ofp| Eienewss defaddebe WgNtiBe ofradbetBodHE cas¥d the wind
in which the wind system1 has a train 3 of kites 2
systkorl eadhh rodwver Senerghecansmietricnf upererstapped khe esys2em.
can arbitrarily increase. Mreover, by keeping the
gl obal area constant, upon increasing the nunber of
kites 2 54



conposing a single train 3, the kite size decreases.
This nmakes kite recovery and expul si on manoeuvres
weawsarz2sas Wl |1 be seen afterwards in nore dePEI/IT2008100089
enbodi nent of the wind system 1 according to the
present invention provides that the kites 2 bel ongi ng
to the sane train 3 not all have the sane sizes. The
kites 2 i.n the.to r t tra L. hens) 'y
PR TSNS Aer B S DEE PSP am S, o oreg e Kites 2
different wth respect_to the kites 2 jn_the ttom
In sgghta “Aye ki% e%e“flﬁ%a‘?fe&etﬁ"&%e[lwﬂ%‘mde ago‘é?deb:?]ﬁewle%%/hes 25 of
characterised by a larger area and the kite sizes
the ge@ridgsayHiemsr %g SEdMAg LOWRF ddaPheq sBP1¥hENEE FafePbe detected
train 3 . This configuration is adopted because the
in thar tsketiewayofa ddpee 42 wiosnd r om e wisghee B4 t of wHicHvinding and
is constrained through the rope 4 , the greater its
unwisgeed utbng 12.s Theirghdre, Theeref ahe, rbyeproceedi ng §raper, the
the lower end to the upper end of a train 3 of kites 2
number | &f 1$inB98S§s Rire the Gonmersateid hadhl kpht Speedpes 4 are never
i ncrease of "the kites 2 by progressively reducing
L rosurfac S bcel Vegn St raGlc@ds 25 of the
arra%‘ %n ?rﬁe{»&fnﬁr Clpfse tqﬁlgeg%\l\rrgylfcgr @gggﬁ k(isrtle 2 of the
same train 3,. The w nd,system] a ' ;
Storb?%s%’rﬁte?lﬁv%%ft i%‘ﬁ Ednpr i%égét“foé%ltd i %ﬁqﬁ%{ ega g%%lz}gltt ege teneron
to transmt forces fromand to t kites .2 and used.
io mHSimaTaggeng T Sroahl G BURGHE o PR “Bn oy ahdrg systens
for checking the flight trajectory of the kites 2 L
23 ishegnsekorsthahethe adivmeher opfeste aHechrs efneht Hihayinding and
nmust be accurately sized since a possible oversizing o
unwinaithgl ys@ens dad) yirboirdgr aboutinanismanease ofe tameupt of winding
aerodynam c resistance. An enbodi nent of the w nd
laye$¥sSt ikl @eeor dongréd bhscqpr esentfonyehis onlpo orhdepurpose of
that the ropes 4 have a variable section (not shown in
sync@m?@ni@iglﬁr €82 rotdtiRal bE Chdryinkhes rdpesrkectsi &, théXtinding and
to the nmodules 5 of the wind system1 (nanely the

unwi%ngﬁ%%a 3 2 Egpgf éheSL&g:Jgtgng@?%rtlcp FONMHENUOYS RPWEEtem 23 around

res and 1n cont systens adapted fo

. perform such noeuvr es, and. descri b h
iy BB gl e Ao ettt 10 Ge ST Eaa b P speg the lo=d
4 next to the trains 3 of kites 2 Thi s allows22 d 23. abov
on thBtL ePFHIAG BT IRt Briniluret SSFEt AN LRe TR SKpLES 22 and 23, above
variation of a section coul dbe continuous or stepped
all wurhnofthsesters Af ofthat 189 andr SHEPIPE dilice Vi Ré iSRG of-
sections of ropes 4 subjected to greater speeds
( neirekyoh hend enothes 86 ohpbedstreingtgysthes t3Rofstis gppes 4 the
kites 2 ), the section of the ropes 4 next to these
windi®ggt Bse can, mdrgr 1exanp) enexte taekady naimaalldSy inodel hedessary to
according to a kite that generates a slight asynmetric
plaée' £t ar AMOLdhAQ leUDBULIRRC @S @d tAS Clddealli Y Fher@sERAwinding on
Such resul't can be obtained, for exarrple, by coating
t he ropes ' S - ' € e i nch
he IR PR e el s Al PR GL P RE AT SOk che wine
rojections, of the, shea are _defl ected .by wi ti |
25’gmﬁi?%§W§ﬁﬁr6E?nﬁf?Qﬁ?9Fs%E3¥ﬁ%i¥882 f#F(éiﬁg{Bg R8aldd 16 of tre
oscil lating engagenent, the projections_generate a
ropqRutAiATer (Bt FERCTISTOP dBF T4 SISHIE® st ath onla v Whergyien 1 that
t hereby danpening the oscillation. The wind system1 _
forer cedinnyesodt fe pressaernvendinsh @QﬂW%ﬂﬁheéoﬁﬁrP§e§he storing
at | east one nodule 5 that translates on at |east one
systremisl 28 anfothaex appvenby shiding detwherel pe6, 41Andr fhynks of the
magnetic |levitation, adapted to drive the kites 2 and
to convert wind current energy into electric eneragy.

The nodul es 5 are placed nextssto the ground and each
nodule 5 is



connected to a train 3 of kites 2 through at |east one

rope 4 adapted to transmt forces fromand to the
whi08s2@5and used for draggi ng the nodul e 5 f oPCT/IT2008/000089

converting energy and for controlling the flight

trajectory of the kites 2 thenselves. Wth reference

to the Figures, it is possible to note that every

. nmodule 5 of the wind s em 1. conprises at | east one
W”“??%ﬁ%é?“ﬁ%*?ﬁ?%%dﬁ*ﬁﬁi%ﬁSFW%%ﬁﬁﬁUIe 5 transl ates at
| east on the rail 6 . The shape of the trolleys 11 of . q
tlﬂ@enﬂﬂﬂﬁe§Y?§38f1tﬁéCQWQﬁTgsﬁgtEﬂ?]P?%?eBFef%N§ﬁ§F9n 1S equipped,
aerodynam cally nodelled, in order to mnimse the ,
for pesnEteanuvitioppesedna i viherdelrs 26 ff tfe raperg 4 disclosed in
system 1 . Each nodule 5 is equipped with all _
previ6GESsaLyt Torpohterit snfortenheapniticapidre ndr TR400gAOF04%Re to which
kites 2 and for generating electric energy. The
refeeBRVEIshake abdserdiani sede eBesled Bkolaekbetdn.i c , ener gy
occurs, for exanple, through generators 20 and/or 21
di - e t I eande 18- ebapekdue & Oslider 27
tﬁ%ﬁgk%%%%gg?'f%gggrgaﬁg$@f§gégbdules 5 on %he rail 6
onpos; n he .el ' e ' S ; ;
oS T Bt Ve (Bt e A TatT oR ol Che genor St oy atggn axds of the
~and/or_ 21 by neans of eel.s 16, .th onver si_on of -
windhoghaih 60F CHEPRPITNTS BIEF: Db gy Lan ol ets Sy The slider
reversi bly enploying |inear magnetic notors (.not_shown
27 sinabHe tPi BAELEtE BiaEye ouRbtS AT Y 8 RPgEdr f 4S gsseroled
generator able to deliver power independently fromthe
therebherImpdutiesi18r, SHed Waldegyat awves oft eMerprésentof winch 25.
i nvention further conprises a smart control system
OpET aiHen@ironireaciodubes| 26 Sofanthet opaghd mhihsh trheslation of the
flight of the kites 2 is automatically controlled, and
s1idRrSYRPIKC-SYStIBM RREREIGH idhg aMetbrstiatotomant ehose obperation is
systemto nmanage accunul ation and delivery of electric

b r ane{-Rs 2ke dureBo2 ! he
re@ﬁ%g%?g”EEﬁggﬁgggt%%%§gﬁéﬁgggﬁéa%§iP % under the effect
of _draggi ng; by _t he -Ki )t Leh it c
ChFbUgh tHE Patal thES: 318 i tirockte TR ChET popes 4 cor
contr ol Sys{en1drives the train, 3 of kites 2 in order
everyy WaREt grt Ot HECdF EygiHgS ¥ 8Et“1'n order to make the
nmodul e 5 nove on a closed path. In particul ar, gﬂi
S tarc GAELIGIALEYS t M tEBoPE? dfeShi TH VANS ROB R iy Gfsthe ToPes
W t h aut onomous supply placed on kites 2 that send ,
4 itnfier pesdidie, pfef epadiplel ntai pehesseambdelinely gp oghdthe storing
conponents of the smart system The smart contro
systaxst em oMtregr atess Wheaeai nfdripgt tlorwitransitdtes on a guide placed
i nformati on com ng froma set of ground sensors (for
in ARMPLE ik ¥ uetetidhexiopes thel oatkedpbetimignedndty 25. Sliding
reading the pairs of notors 28 nentioned below in nore

. Nd,ReLEOLN ARLOCHSSINNG 1L Al aFRbE CRlde operation is
of r%i%&%ﬁgyk?teélz g%e% the mﬁﬁh system 1 oper at es. Es
regards driving.of t ki , €. W.N d disclosed i
e R o hd Po TS FPRSTHY Eeeh POt it Geaipe Fagtisctosed in
nodes. The first npde consi [ i t he power, . . .
Tta oS58 dr ARG Bed. ERCIVCIROATS g iApeb S (s solution,
therefore connected to the corresponding nodule 5 , o
the tdrigdgh eedpas r2®ofr Bpesrape, 4 St MOF oPRESSERFY rEW JO5F I9RCe 1t 1S
dragging the nmodule 5 (and therefore generating
the elvindly | 25 eiferedy) tHae toandlatesansnmcsdebntef gedy@ntee an orderly
nmechani cal energy subtracted fromthe wind currents W

windinthefsanme roppes 4 are further unwound and rewound on
suitabl e wi nches 24
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and 25 in order to drive the train 3 of kites 2 . The
second driving node consists in using spoilers (not
WG bwsn20267 t he Fi gures) placed on board the kit BGI/Pr2008/000089
Thr ough such spoilers it is possible to create
turbul ences that give rise to pressure gradients
through which the kites 2 are driven. The above
spoL r%{; ¢ans her agLugt ed 'szgpé'm %XQf@le%uﬂ)ﬂSch%Q@h electrlc motors

plezoe r|c syst ens, pe nenDry pol ymers and/ o

res of shape menor 0s n
thatafi QOPPIRS @ gh%%ri?eré g%caﬁl sylgtth %Xrﬁ%rsa\%"érsechgﬁégoé 2‘3 Shat also
upply or can be supplied through cables (not shown)
<¥Efﬁh%ﬁ*¥ﬁ@ﬁ?$%e modul e 5 reach the kites 2 . The
controls for actuating the spoilers are preferably
sdie iglemicret esotomtleaby tth@S%‘nﬁfﬁIOL@Bnt"f*@IChsféleen%CtB?tmns of
using the spoilers, it is possible to drive the kites
wincBeni 2dhant Jteeedsaf ithy deiviing rnatuéapl 29y of hehe gppss 4 occur.
In such case, nanely, the systemthat takes care of
MO AV i d0 atrhe ki t @sch? rope 0n Breandntihepstaamdd tisaiequipped with
of kites 2 can be connected to the correspondi ng

thregogiéc%éc%t%%@ns of a single rope 4 , exclusively
used for transmtting the [ oad and allowi ng to drag

- Glfs P (}%l €epo %i% BY QfcLhe, e&'thgsw%c‘fﬁég 8l SO 9¢eUlinding and
by adopt’i ng oth ovedescrib nodes. Sunmari sing, in
order to drlve ?_ﬂ}obtaln traction fromthe kites 2

unwingiiG SYPECYi% 8 &BBT odches whet her there are one
or nore driving ropes 4 . The single rope 4 _dena

- at Ret@th&@AcEeBIONEeP D rifn §OrRIREE U Y1PE” act Ght Fla% "Wring systen
systens on board the kites 2 , being limted to

23 dfr Bmsmopetdve traction; two ropes 4 instead overlap the
driving function to the traction function. By

- 4 receasihorddpensibizerfoaf trepelsatdng the i slifdert Rér of the driving
possi ble to add driving functions as correction of the

moddtt aekcanghe Bfpd he kit ernd treafet yorf whethotise amthch 25 of the
qui ck spilling functions. Therefore, in case of

storqlfig eﬁlhf?l&htwefdb%% #4 G¥idfireq) wi thout the

rt of spoilers)”, every train 3 of kites 2 nust

BZ}F T pnfqgfrggg %hg oer%ch %a%g M{ER0 r}gc%ﬂrlgl %\/ %9 ug,h Hery module

case of driving ex

t hrou p0|Iers i ns there is a.single . ro

5 of Hde gb@éaﬁ¥§¥e§s cbﬁnt (aﬁﬁ %$%ﬁ?€ﬁ§ Yﬁﬁﬁm@eny?ﬁ lc SHStem that
3 of kites 2 and the nodule 5 . In such case

actugfies eftbe e hyERR Hgnberl I9FeRbdal e 5 dBRBoreRERY t RaECtromechanical
drive or store the ropes 4 is reduced, greatly

moddiespl i fying the wind system1 structure. Herein bel ow,
reference will sinply be made to the case in which, in
t heaohi nst syist emtbrac s, di2sg and tIe quuédebe iimgenfdasq, with the
driving of the kites 2 occurs by neans of a pair of

corfe%B§§d1 FoRcreaah asQ@mporRentr BfingheodM1ed26 ysit @felropes 4 through
anal ysed in detail below, anyway there wll be pointed

a ré&ﬁtcerc" Rl L1 Gahkons t{l’l%aépiéydl§l@q‘.§1§>iebl e to introduce
N case of Use of asi ngle rope 4 for draggi ng each

adg]arhct gggusvr?eol%oirs 5@”& %@ Egr? eﬂ%gbg{a P%ter gg\iaerél%ria%ors, it is

rom an aerodynam ¢ poin

sol.ution with t ope ition t
posgRlGi Yy PAREUTT & FB)ﬁPClzP]SBh%)Iugba%@ O Ringdmgrted to winches
perform ng enmergency manoeuvres. The directional L
24 @flm%glngl&@@n@apnyl%@au aeete €4 af | §ha troges 4, by exploiting
differential variation of the Iength of the due ropes
the 4tradiibni sxehedliby ethentiidlesvar oat iseid ofindhesdyéd - r dpeselectric
4 exceeds the wing opening of the kites 2 , there
occurs a situation in which the lift, defined herein
57



bel ow as "wing sideslip", is cancelled. Under this
condi tion, should the need occur of a quick return, it
WO 20080%5bl e to quickly rewind the ropes 4 wi tPQUIT2008/000089
wasting energy. During such quick descent, due to the
effect of the wing sideslip, there is however the risk
of spinning of the kite 2 with substantial |oss of
control . In.qordey t I t I f 0 ol ;
e
... devices and arrang%gegts tEat al | ow easi.ly_ st gggi n
witht hee GAPEKWEs et Ofic B 1V i T e SRAET S he ™ BT Fey
hei ght and correctly restore the regul ar. and .
priod GEERY etd | PRIMUCEOAMRITTBALEY PY HEDWPHGHG dbg| fFpaction of the
steps, the side edge of a kite 2 beconmes attack edge _
modudas hafsebebotrid syetgodl byohhe rddeRgi rdter gabHtiPnpnthat can be
t he three-di nensi onal space and an actuating and
adopst@hidd siiDgipsyes bam dfsot Bepssiddes | ihe madeevithewliihgt the modules 5
shown in the Figures) . Said actuating and stabilising
rranSYStEMni sne fran18Xanpl e, characterised by directiona
sponsons and spoilers controlled by the smart contro

syglem pECS erigegular flight canditigns, dber by means of

directi sponsons are transverse to the thrust

direct, £l exed di iRg .0 Q5
oS A8 L TP SARERR W, L5 PRty s 1

di rectional sponsons are _|lifted, actuated by the flo
thrckBlt WaigRoare. FROEHS 1 Gt 07 B G oC Fhe! of PR Gharl classic

sponsons therefore concur in re-bal ancing the
railpéndor aadtorted Phethe retatigrenti £he ovhespr opertly tWhsetrolieys 11
in the wing sideslip passively inproving the nmanoeuvre
usedstabidnetryy rfvarsiver) .stabilisation arrangenent is
actively obtained wth the spoilers /spoiler (already
preyieshyudmnistened) tsei pabductpbacet] drdtricity can also occur
geonetrically actuated by a logic that uses directly,

by RanthEpugdhdes st oundiceaatdPloy iné ofditiion of fddtgbdl wheels 18
tracing sensors, in order to counterbal ance the trend

t i Qni ng. n b el RAasyst e of 6 hich
that, po?; bl &e}rggﬁo%%%%% o Adcsi ot 4 hei ght o e

corrections /reductions of. th ite 2 when descendi ng
tmaﬁﬁa?ﬁﬁhéeo avieng*p é%ﬁgﬁnﬁhérgg%hired hei ght or

el ongation of the ropes 4., restoring the.lift by . .
r et FPREFY Eracr s et ahat G, &Cﬁ%?"yt HE*YS p‘eeéfeiﬂble magnetic
conpatible with the normal flight. In the wind system

linekrapeioradi nge tidathehgit €8eFts AYIRICdATOthe appl i cati on
of the actuating and stabilising systemof the .
Si Ties|dap lwayn oeuranepardisn| yitdongagnetion Lhelpfier, arfde magnetic
control |l ed di sengagenent of an area in the aeria

repSRAGE. arlheatWradt Systam Lisadcosdi argyt dorhéepttegény a convoy but
i nvention further conprises at |east one recovering

alsS St 8838 Tor 1688 HKibeS 1A pattiduherf old evwbdy to move a convoy and
description, the wind system1l will be described

for %%%%Frqgllnnjg,t At YR gﬁ&&fce e@{%‘%%b%a?‘rsp@f@vé dedcRSrus linear
non-T1 : enbo

i'ng ‘exanp suc I ments are nosftly
di stingujshed due to the des .in i.ch r.ec '
mOt%‘ilﬁsePr%eAa at h%oq{laig%% i %?%C srl}ﬁpg%?aerd/. m%«lgcg%rlgll %ﬁ%ﬂo%ge stator
first enmbodi nent, the w nd iysien11 of ng g es%g} . g
has jReeenPRBIedc B ricd@sa ng) BRR tFedhe T80 ¥'%S ¢ I['l%rri i g~ Froduce a

single trolley 1lnext to which both energy converting
torgjemeratatts 2ot and/iorapfogRE- sy AP EShPEnBRIQIEgr PY @ series of
driving the kites 2 are placed. Wth reference to FIG
magiettso @r , sblencsidgossial eganerabe eat haltidihg megoeerd ngield, which
systens 8 are constrained to the nodules 5 of the w nd
system 1l next to an end. The weight of the
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O recovering systens 8 is supported through a
stretched flexible structure 12 conposed of tie-rods
W@ 20080225T ai ned in an end thereof to the recovRCT/IE008/000089

systens 8 and in another end thereof to a vertica
structure 13, for exanple a trellis, with which each
nodul e 5 i s equi pped. The stretched flexible structure

; furf:her h e.b5 t he W system 1

B S s A S e ST
.utyal |y, connecting.the different _nodules 5, should ,

comiy e%r Fhgbihg CeFFRLt RSN 18 sddl &5t ItgRehddufe §lectric
woul d _be dragged by the other nodules 5 of the w nd

CUrr RSt oAt 1P hi BR ERRSIdABg gihRy 16Ppetta ifieplesBhts generates a
This all ows avoiding (or possibly delaying) the

forcecihadt ikvighe? e g@vevatior en20pperiiter 2 teasied ftor the magnetic
produci ng electricity as notors, to all ow advanci ng

field Iséidbdukéréctimd. descri bed in nore detail bel ow
Accordi ng to such enbodi nent, the recovering systens 8
cahe adase peiregplppesh HeObmeXaBl €or WdRetUSNI9NEShverting i
wheel s 17 throgbh whi ch Fﬁgy rest onto secondgry railé g nte

electhic &fbr3yChnd mdBNanidle Wel.ght d@]?ivtigg df%)f/no;é i ggjér}ﬁ oeFfect of

syst ens is not conpletel y support e sy
the ki€l 0dg,14,but i art | i scharged to the ground.
sl oneat P AR b, B b e, e

struyctur stretched techni ques that accurately joins

modulg Se%er?t%s \%\%r R T’Wdc(%l r@égi gﬁ FFEPPSYsvéhg Bfmanent magnets
traction ropes, divides and dilutes forces and

(thaty | SRSTENEE ofC edth t PaFh 3C0f PRi tBPPRieM t ReseHdlve helped by
wi nd system 1 , introducing acooperation between the

SUPETEPRGIE OppEititce Sobermidgisr ddai mgathee meédt bfelgvées energy) and it
izings. The formthat the stretched flexible structure

is pdssibae -assphecasoa Wl miils @ hetaubj®eotirefings cafef Wperate as
simul ati on analysis, but the types are conposed as a

electirbefithedb . tSucANGih@ingseaté aNs td8Ve | 0RefGdY sbothOWhE Bermanent
cylindrical symetry, ideally simlar to a straw hat

magne®k, awihP thBOkoShwn si Br&l{ﬁa%%lggrgl( iefg%e raM0Rg frl?ﬁfi currents in

stresses that the stretched e structure
S [ h raction copponent. of the kites .
thesed RO oot W RS AR TR Py et & ragnetic
. P uces enerqy. reviously stated, the stretched
Fie10] FS G BT L (e 4 THISE NBvETe: a1 SBUBURpOME LR tation of
wei ght of the recovering systenms 8 , a particularly
the modyisS orpEnenitlabave &I iMvéh ohefhe soaversisecofidaeshanical
rails 7 and under the stop situation of the w nd
energgygiteneleqtwienendrgys ybt @ast Bowee, ndte sugplent edn@rsition of the
enlightened by the vertical conponent of the pull of
permatdrg kbgest? apd. thdndespedt isecomgtietiionei muli t t Fe-esly 8H eAB rail 6
wei ght is statically supported by the stretched

and dnl exiebl@agiedics utxek? thes e GROABIIY CrG9RE{ QU | Qluced flow
conprises a ring (not shown in the Figures) that
durind OdHOWE 14 eCL PS0d JpaLD 995 Sy sk ch -
urlnglr;i ng can foIeI ow | ntaerl accgg th%ﬁg&\’;‘ﬂlu%g? sél\?vl}lt%ﬂ] %%s&?ggtt? othe rail
[ .. A.second .enbodi nent., of _t he ,
o T O SR R e S emie FRpbHdbow Covbled with
windiS rLse§~attleas one nodul e 5 equi pped with at | east
1o TOF o1 eyS Y EhEEIHCafRer Bn Farsa Wendings| gams be interlocked
| aced, for exanple, at different heights. Wth
to a ?ﬁQ§f§%%%FHQ51¢$C§haIOCF%PgE4Fh?%ria@sﬁtﬁﬁﬁQBlénti)qmoteollable and

quick way. In this way, the system becomes an actuator that can intervene

59



that, according to such enbodi nent, for each nodule 5
the recovering system8 is constrained to the two

wo e@Blz0287 11. A trolley 11 is placednext to thRCEIK20ES 000089
the recovering system 8 from which the ropes 4 go out
towards the kites 2 , and is equi pped with the
generators 20 and/or 21 through which the energy

by dfodllfsts gfﬂtr?eccf'%%efs”‘;h h@fantsﬁgﬁﬂseydéﬁ'an{ﬁs p! %?9 %%}actemstlc

€ recoveril

alloxﬂ? Ir\ﬁpaﬁgg}qvgktakhlvilggu%lt gﬁalp %:E %218 2 th tgégkgoscs%lbie Eluctuatlng
stated al so for the previous enbodlnent t he

or sgeblAENHg SEET LN B SEaR Qfséh%es%kﬂﬁﬁ§péﬁWlPEﬁd with permanent
exanpl e, with cushioned wheels 17 through which they

magnetest lonthseconthlr ylirettaonetd dthe phirlesof thraticowra-i but e
to the support of the recovering system8 (not shown
I Mhe heerriagante sjagnet$ wishpelsisitblceetroodquilewi Sendsat be equipped can
trolleys 11 with a nodule 5 of the generators 20

be, 8nd/Bamgle f Alech I1R6n ebBGhI hediats . Hehdrh Madekey are the best
reference will be made to the case in whi ch, for every

candfﬁéq}él €opP obttatﬂﬁlrgge %e(;v?&@re%oa&i aaﬁqjm% Zalnda'iﬁt&lxs%c %ggﬁ’é’u% flows.

single tro ey 171, accordlng to has been
revi ous t.ated. Pl aci t he h the
The {f)\?ojlnf eys %igjttryav% thte élf 2 enq{l?%{%)e%twf%ﬂ n%anent magnets is
sl antiin cover| s ste 8 mnt ect to the
FonC DUl SmaRER RES 1T hed D POk e ot Bhg RESEbC repulsion
provi de | ess resistance to the ropes 4 mhen the w nd
that ﬁ@ﬁ@% Tigpethg ssuarg 5 £hg Siehdd-nent provides for a
stretched flexible structure 12 to connect each nodul e
5Sofmarieingnd tdpstwsn 100 tagactieasdevitteg ipno ddjoaglentoermanent
nmodules 5 . By nmutually connecting the different
magnegmxduleswd joishayl dhide fhagipnagiefdedin laackdnghe asubsystem: the
nodule 5 , such nodule 5 would be dragged by the other

suspdledBhest aref mbde s Aoy srstemw frakt WH qR1tdehgdbagehdighodules 5
effect is present. In both above-described

is tﬁé?é‘%@kge&&bm@? £EGRYEN NGSYah ERBOh ERgiKhE %?U’?g I®mbers)

Integrated by a systemfor recoverlng and expe I ng
shown.in gures .Th [ 0
oo BB Bt N & GPLERG B GF bbcs SRy ‘sbsorption

recoverin st.em 8 and_goes on a tran n system
of p@ﬁ%ﬂ%ﬁe@&ﬁf%%@eﬁ%‘? LE9s1&m 26r tz?ﬁs&ibﬁ? t§paripped with
force peaks (not shown in the Figures) of the ropes 4
permycatWiadness 1edat thaetiyystepd fioF PrdWicdi Ag(dnd ehppefore of the
(not shown in the Figures) to the ropes 4 , which
stretdihedesl axhible opesicfuteovdl ds a wi ndi ng and unw ndi ng
system 22 conprising at |east one pair of four w nches
24nt orddd te phevdntairsids aff kirkfSind pfatite aslSders Ngquipped with
system 23 of the ropes 4 conposed of at |east one pair

permden?™ RERBSt LS. trac e KBpeft t BenrdRLbAInheY Stﬁ@sdgé:%ees of

'S eqU|pped with a driving nDduIe 26 that conpels the
freecfo‘?nogs tb%lﬁet}%edgﬂ:yc 9 Ry dsthésrfr?%e é\:y@en\%‘e?c&ea of the
The ropes 4 are t e co necting an

o187 ATETILL) M) TR R SPER 50 2 a0t bl s e

I|fteg by the wind W, aggrvgglng effect i s generated,
trangijitedy (A58 Lhe THSdE e S| BB gRgnommel to the air gap
consequently, the conversion of wind energy into
plang| ectric energy through the generators 20 and/or 21.
Qobvi ously, length and di aneter of each rope 4 depend
oAswreydrdentdia ieoasgacdneafseby, i tthemhi @te doer hasftigurations that
operate. The wind system 1l according to the present
i nvention further conprises at |east one rail 6 on
whi ch the nodules 5 transl atgg dragged by kites 2 . As
previously stated, the nodules 5 of the wind system1
can



translate on many rails 6 and 7 , in order to
distribute the weight of the recovering systens 8 of

WO b@slees 2 . The rails 6 and 7 preferably deBCF/IX20084000089
cl osed path. The sinplex path is circular, but it is
suitable to choose the path in order to optimse the
exploitation of the wind energy. For exanpl e,

. .supposi to realise the w st i o

AR A TR I bl e BT GAGRE. T ettt %@e%ﬁ@ﬁ%nm
convenient to make the nodules 5 of _the V\iﬁ .System 1s 6 b

- theseadwesah @f IGhst Feaf PER™ i FFRYels Ohaf6i=oaki Lo rails Y
per pendi cular to the direction along which wind W

meanb| ofiswheBlishle hwiccd i shefie tratedidsy di hectlac CEpriftes; ganerators 20
traction of the nodules 5 of the wind system1 by the

for kirb@scihgoeaurenthy Tex phioddlisng 6t henrfearted to fthec @epereinrs 20 are
that is generated when the wind currents neet the

thokl I£S whichashbetbahlspecibigqa bedaw. Isichheonfiidugabion can be
and 7 describe a closed path, the nodules 5 of the
Lgd t r e dofceatdd fgahsradi ak enough to

adOp\fé%Jr?c8§%%e§tpo%h%e€?r§ltlﬁmgnc%?g%%% nodules 5 and to the 5

né)oneng 2cbf the pull of the train 3 of kites 2

tOr
]iaoocounteract such force, it can be

convenient to_s |tabl he_rai,l s 6

- Y STHLES(RofL S g EE \5el 8 § S|Snlg 8‘%\&?%&115 6 by
rail 6 can be easily deduced and si zed_b decorgpos ngma. v b

meanghef f drasds Lhaanchpdr Bve 6if PReAH RN sOF 6o UgF e hPccurs alnly oy
nmodules 5 . Qoviously, if the wind system 1 nodul es

actuatans lgheramnsaly qaankstel gadtqothedudieedsi 1% molamp ?n at least
must be parallel and concentric. Preferably, the rails

one 6raad 13. apeemaif phacedn onorfigugatoiond thbusmertd kibpels 16 mostly
lifted by means of pillars. By keeping the nmodules 5

per@tﬂnaaséﬂﬁp%@c erlpeitghh, 4sr arkSamfvaki sknrectadi o ngptbhe 11 that,
kites 2 on the ground if the kites 2 acci dentally

as g&&%&&%ak&o@h%r%t FUELYEES SWPPAdrRghd hend aidrdl G&y@Bén 1 for

ave a b inertra, in order to ensure a high

stability and atl fy [ CCur.
Starrtéaﬁllfper%lﬁt m?de réd %uctil} ﬁ%@?r ol :Le)%ﬁl g ‘%%%ﬁhgs Wongrators when
system1 . As reV|ousI state e wi.nd syst
the H“&§dn%\\fﬁﬁei“a]r I@eéa%ﬁﬁj gxpleiting %68Lf e %ac}gégt\“f]?gn smooth
rails 6 at different heights in order to keep t he
wheqlsc ¢ errichglassicensiB &l anted with respect to the
ground, towardsthe trains 3 of kites 2 . This reduces
- thee modslst afcef opbesednd osy$tent opesraveby ophgails 6 that are a
recovering systens 8 when the wind system 1 operates.
comJihetidt ethe@nd Zladdile whilhntihe msigndt 8y steéin by means of wheels
equi pped can be divided into two categories. It is

16 J}Q}SE.E'? bl tt Oxd REALE PRIR L6 ltBebs@itdre epordany. makl srotiuction of
. The main rails 6 are the rails on which the trolleys

! As081 sysd ennk t:rﬁ@tsdr%t €so that they
“Urhe se%‘g%d%%rsgﬁ %’eare t%ﬂr&gﬁ des on \ihl ch the

cyshi oned wheel s 17 translate and contribute to
Ope%%ﬁp FRE2VRISGht of the recovering systens 8 of the

kltesz.Thera|Is6and7oft steml f
- fe TRcseRt °i AfertPo1Ean SHEETY a@s%avtfﬂ ﬁ%g ¥ that are a
dependi ng on the fact that the nodules 5 of the VVI nd
Omlsy@fteﬁm1be‘§(chq{PS|a/e43%P%S|i§vélalkyaﬁ‘%aﬁ‘s MeENGhEe| §idg, by means of
or through magnetic levitation. In particular,
magsecdendavitatabhs Theamedptesf ér alpkyabfo mElm%FésflléhthS 16 that
while main rails 6 can al so be magnetic. C assic main
enstidd | Gechih@Vvens ugir agsghameet pabdididyn” effbraceentt lecurs by using
| ower part of the trolleys 11 that travel thereon. As
will be better described

actu%%g | e}ml& 8%
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bel ow, the trolleys 11 of the nodules 5 of the w nd

system 1l that travel on classic rails 6 are equi pped
wowRaR/1226ee groups of wheels 16. By focusing tP&I/1T2008/000089

attention on a single nodule 5, a group of wheels 16

nmust support the majority of the weight of the nodul e

5 along the vertical direction; the other two groups

of . wheels 16 contribute to prevent, .the dul e

revel it AT g it Rt P oM T cRoe reags, S&RPcors.
Classic nain rails 6 are realised in order. to all ow .
t R WWheefeun eayer gpFCIdRet wePHAPPRIRORR . pFiaRss that provide for
| oner plane and an upper plane) and on a verti cal

the pisanef Feversibhepuaprtec (hreatedolors ofra Héopgj fBale ensure the
assunes, for exanple, the appearance of two facing

deliv€sy afexiedtrikt sowarcafe papgber asdshainmagpiartiecul ar
in FIG 12. Such configuration instead is not
negRrssatycdiexhat otbhe &geondagandratisg elietttheytvar Being rotary
exclusively of the classic type, whose function

gene‘fgﬂiiﬁl;nét% Yol Br CARIPYId N9nt& sRBLS ! drBeused as motors upon
recovering systens 8 of the kites 2 . The cushi oned

starS8 BTl LaChy 10! L Oy SLNGLGAARRL AfihHE ¢ AiSqencrate
d%pear as comon QU|%es. As an alternative to the
doubl e-"C" confiquratio it is also pgssible.to nake
> Ligheuieesimih 1 [E6%0F ne Fevere s elampres it DrRE ko favour
rectangul ar section, for exanple, and instead arrange
the thigegr supscotsimhecl§ 1Be oFOFHESt Polfeye 1Y fyFem 1 are not
nodul es 5 of the wind system 1 in such a way as to
mutuelby acemdesedaithréugmor  shestshed fhexitilgurségycture 12, another
Anot her alternative enbodinent finally consists in
cirquesfoia hg whibhgthd @ensertsesr 2V errsahseaf asheoticais| 16 when, during
Wth respect to the wheels 16, nanely have the wheel s
the ixﬁ‘irf%gr%)st@dnt h thergeosnd apd dhegiadg | edfaggest bynhd heites 2 is
kites , In order to house on the fixed part al
missghg?rﬁa%géﬁ Keued on LR Wresk scHeNRing @%\é’@exh N tAetially goes on
I gures) . The advantage offered by such enbodi nent
resides in the_sinpl I i C ct. i t
2AVAREAR nﬁﬁ?qﬁﬁd g& gpgd%ﬁ%£%o% actg.gpgg%£2%§%¥Iggenﬁnage &
of classic main rails 6., as better described_bel ow, .
restoRg Elﬁ%r%?aggéﬂge?gr:?ﬁ? c'%\‘?%i%urt, °f FPEsERIe 20t AFSUgRTIated 10
generators 20 directly actuated by the rotation_of the |
ordaghdel §PERLeHARVEITOTE napAsE MBI ever §ORT Pt g FoRerS without
by each nodule 5, the classic rails 6 could not be
compsil trapltbef Dyl lakiogimmguided dot akaW-davnfitshewydrevat or s
20 by rotating the wheels 16. The torque to be
t rens b ttedohorgenssatnris 20e coultdmi thrbagh vie chothdikghes 2 are
to be generated by sinply exploiting the rolling

autdmak €84105 BetweenThaihai® ansk Wreehss ompanshtt RensDdtd Ag driving
resi stance could be such as to inplysliding of the

the }Q%%gclat?io]@ PN kg ekl £ -ankin2§Usthnedss RAhBYwAAARY 24 and 25

enerate current without recurring to Iinear notors
sed.reversihl t 0,.ayoj | §Si 1,0 d

of %@n\‘?v:é??llnr?g arrﬁgecﬁ%"ﬁ]ingépge%%r%}ﬁgi %%)%E‘& g%t?l{éc Sg%%%%,%s% ems 23 of
IS possible to provide,the classic rail 6 wth at

the |GRBE @ Eack BT IR ST SH0t S0P Thophaht (méde end part
18 nmeshes and directly actuates a generator 21. A's ,

10, adtapipd des &9 IsgdepetbwOLi AP URIFOrasHId tSetabdl £T16Mef kites 2.
the trolleys 11 mainly performa supporting function.

Cbvikluely ackechStiasimlacédkigrest Relsldadger imgepedldanglyr fegm the other
to have its toothed surface perpendicular to the

onesUafatd naf thite flaght G napdfercneas edint ovards t he centre
of the closed path described by the rails 6 . The
t oot hed wheel 18 that neshes with and rotates on the
rack 15 is horizontally placgs and,



due to this configuration, opposes the centrifuga
force. The centrifugal force to which each nodule 5 is
waapazed i s then exploited (and at the same BCHEI2008/000089
contrasted) to guarantee a good unw ndi ng of the
t oot hed wheel 18 on the rack 15. Should the magnetic
Ievitation be used, the main rails 6 are equipped wth
EEL OFRO"ERG AN SEEIROP LA LSS L@l A IREDEHS to the
dS5efSroh SRdISr & conver si on
I f I
pres%tt ?Jél?feé‘gl\s/cg{ Iglagdgxfegﬁséggplyz,ibe N gixl n 5 eCt cljsce;dI ){h prev1ously—
| evitation, renenber that currently three technolo
mente@meotoéte@m egtent @ppéieasargnet iTO280HEREPEN: to which reference
| evitation is obtained by using conventiona
must ebee gede nignet soxgpossabley egoleadtatnt heir
super-conduction point) placed at the end of a pair of
St HEhetieal of, thee thaln epnddidrisatpeatermailingy ot draet control
sides and |l ower part of the rail 6 . The nmagnets are

syst&h tdracted A-ovnekdgy:he rail 6 and in such a way they
support the trolley 11 - el ectro-dynani ¢ suspensi on:

é% E§£H9§¢&§199$% g ¢ USi Rgr&l ect romagnet s cool ed

their super- con uct| n point placed on trolley 11.

the sid of the rail e
R Gt RS8N G AAErE TR SRS Trnghetr o Tl d
gener ated by sem conduct or mnndl s plac
pt%anrtégln Of PRHVCESIE (RAERER [HES Lo A HeO "etﬁre%?ymg RRIEHS
opposite magnetic poles are created next to each half
agifuathen "&f ghe" drivigaenedules| & oft the hiqfssr 4| @\’f] the motors for
attract the magnetic field of the sem conductors of
trans bt ingotheewitdhesma§net ithepstesngt syshwer 2Bevel repel
them Such conbination of attraction and repul sion
- adddewentdre thealdteysil to levitate; suspension through
permanent magnets: levitation is obtained by placing
- cHSSRAENN BRIARL 3088 \Fatﬁaﬁf&lsl ey &k aBgesinsuppl i ed

el'ectromagnets on the rail . Wien the trolley is in
ion, peL t I ngyce
et SHRBEL S T E%%e%genetiat SRPE 1 peonents for
netic field with res to the one rodu
acc Hgntanﬁagi%ef‘gemr@uc ef%ﬁh?s%%r%ke lcu?%e the wind
11 levitate. In the w nd systen11 accordln g
systpRebeht FRVEREH ORI H POWES eSEIPLISR: oFFHEGR hrs” and®accumaators
levitation, the used technology is preferably the one
thropglatvhpebviifeprpducachelaeghetify uspensdorurieugl delivered to
per manent magnets that can be sumed with the flow
motoge rerahe dHey ssapemngopithret of S@ andilds. 5The the wind system 1 and
configuration of magnets and el ectromagnets on the
for raddovérand e t Recdd ob) eyspdilia§ the rmdutesniz ,ca@@bdnents and
the principle through which nagnetic levitation is

prov@@frﬁj Redet Wd looher d@@x’t@?ﬁ’al‘ Rsdes aidychel ewhd Qﬁ)@t:e"'t?ﬂon of all

the nodes w th which energy conversion,
fa nt_-pr.odu n oht n.be
elec%‘f“ﬁ%r P R o RS, b ey A ﬁ%al‘g‘eﬁie Eg the snart
efltaglon it is advisable to provide the trolleys 11
contgpl (K8 WBdul es 5 of the wind system1 , with wheels 16
that contribute to keep the air gap between the
NEGRetREe8ENt h&NVRddPRs IBrHIed t99€SFRi FS 6 PrPRBSSWnERY gProducing
16, that are exclusively used for keeping the air gap,
elechrEs eherge Xawphe) asiWimdl systen tlhést presd ogf b e sefibed.
wheels 16 of the trolleys 11 that travel on classic
nMeinn geaelsl 6 thempmbresre dpribei pussgnt limveasworpf thee ditegrates
magnetic |evitation,
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the main rail 6 can therefore be a conbi nati on between

an above-described classic rail (wth double "C'
waeaBigsati on or with an alternative confi gurBET/BF2P08/000089

and a magnetic rail. Every nodule 5 of the wi nd system

1 is therefore equipped with at |east one trolley 11

t hrough which the nodule 5 translates on at | east one

the éﬁér_jgy com}erisgéﬁtﬁfbl&% 1 £13%m @gﬁc?%qﬁé %aéoegllgéfﬁﬁ'o #ﬁéy enacted

t he odul es can be equi ppe single

i.ch. bot neyr at 20 _and/or_ 21 and c onen
enroffy “’3» RS TREERT T a5 e S | M a0 oGt LSag, fgur steps
th tpla %ﬁiicond enbodlnent consi sts in providing each
2 PSS RLR TSREPEFDIMNEY stheL wighSYaLen RegRERs hei ght
%U|pped wi th conponents that performthe energy
Aller spERreaRE dRe at sindlewetodhés ght adn Wi chingi resisésm 1 and
24 and 25 are placed, on which ropes 4 are wound. The
hypotthsdésa Wiyt lnashingthg athtatolthey difectdont paved wrica wand W blows is
6are preferably two: - in case of use of a classic
constramitl afid, tHdte theotdidy blatd ansleatesHor thecnairl phtihy during the
means of snooth wheels 16 and 17; - in case of use of

firstTBgReti Stddl brbihe thREES! d@%rdind rANshat @%LAtt Nention, the
rail 6 by means of pernanent magnets and/or

t pkojti g [
e ! aTe R RO P I HY AR Sp By (b By from ehe
ns of mh 6 eels 16 are interfaced t
wind JE B e Bar o 1 8 o & EoRIeHRE. it syt o e
or. exanpl e thraough springs coupled in paral
SmarwtOﬁta%p%/ﬁgglg thatelntt e ves i q hErEt of ©fsketse Fso that the
absorbed. As already previously states, it is possible
wind (eyeggyitdatt He whee$sibie e twbwhicth toheind o | rARimgmj sompatibly
equi pped, with a nodule 5 into three groups. The
with wheehesedl 6f bletapriginighet oogded fle Be ntucyr esip®satelentbugéhtyial to the
pl aced perpendicular, with a "T"-shaped confi gurati on.
rail lendpedrg eHe atholsuppgsi ng tdeal the mbak | anBeh@)a10Bh@ ropes 4 are
hori zontal plane, there are: - wheels 16 rolling on a

to tH¥OMaZong alcHel @Qéatérhéts P RRBEL T rb%n@@h@r‘fﬂ 183 Qﬁet%ctlon force
troliey 11 m5|g ht; - wheels 16 rolling on a vertical

as r@éfﬁ?ﬁ@e h‘éH teern%gﬁlé h? v\ﬂgéea%a Ort%g ghe rclgpest héle are kept

Jected

nt pla , vent the tro 11 from
tange83 ? i ha Hle 6 SR Fikars o tFﬁh %@rﬁﬂeﬂ%wes the train
els 16 atrolley 11 |s kept in the bed of the rai
3 of &lteﬁr%vjé‘ntqrﬁ@r arfyy ”@H%ﬁgee@ﬂoél%r%hq LA§t EUER. reaigly the force
obtain by conferring a suitable shape to the classic
compongnt  Berransiigatay cted arhe asigt espasds| yinsttdtied wayt itbe kites 2
possible to make the rail 6 so that is assunes a
advandeubdinaCoC seetpiog, tbe wimat frdret raairface.” anbr ates "thkeheadvances
| oner part of the trolley 11. Alternatively, it is N
the KESSIN| ech®idnsagarRONBPEs Matbnnd@bdexampkenMBs a5 of the wind
rectangul ar section, and arrange the wheels 16 on the

syste§nr ol | eyi sl lg88qt teﬂf@@t S@é@eﬂ?@ﬁ@é Schkb h%H@{ﬁ@e o%h%h%]arhcgdules 5

6 (not shown’in the Figures) .Ilndependent fromt

6 t
ot DTS 1D RS A B T o, o o
ed in trol s 19 in turn constralned to

or of; bhe HeFe ke padhd Gl e pp s

The fourth and last step of the process according to the present

invention instead occurs in the downwind area. The smart control system
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al so adopted in railway transports, confer nore
stability to the system In case of use of magnetic
WO 2008/18257 t he air gap between magnets of the nRCUIE0&/000089
and el ectromagnets of the rail 6 is extrenely reduced
and there is a high risk that nodule 5 and rail 6 cone
in contact. This is due both to the high mass of the

._modyl es_5. of, t he nd ,Syste f -
arivTR i EERL ahd c b e’ %%Of?ﬁ% tzn%@?k%# EPPacust prpa without
whj ch such nodules 5 are su ecteg g rant ee 1.1
prodpelis mgyt easing ffeckt op st WP et pF i G Rysten n
magnetic levitation trolleys 11 al so MAth wheel s 16
parti@atarexePusinigl yhperpst ifaitsappultenudciesntley firgen 3 of kites
nodule 5 , without concurring in generating electric
2 irenerdgy. tSudhlidheetis lGacahgtifoor oéx&hpl rodike | Wertutca dragging
to those with which a trolley 11 translates on a
effe€t aSSICthai kit8s. 2 Ass previ airekynist @ived, 11 scaaselpfefiseient) . If
of magnetic levitation, the rail 6 on which the

MH'e%S5 ot kaBS| BlE sySah therehatea b aositicfath@igh a system
between a classic rail and a nagnetic rail. In

of %qﬁf{) 2]64 0 5%6%%1&%656%&: 9@k crt N\USEa8h: I%Jp@ﬁretctngs still

‘can an vvay e necessary in case of use of

suspensi. gon for nent net as na netd
pres%%r?éﬁ‘@?‘(g% ac&é’ﬂﬁ B%;}OHBEP opti ng this tecﬁ?}%lmOdule 5 that is
the repellin gnetic field could in fa
in R?éﬁeﬁé?@do%n%%ﬁLﬂﬂﬁéﬁtﬁ%&|Q¥?l%on5$t+QﬁE?a§th?hQQQﬁ%§Fe5 are not
under such hypothesis, levitation with an unnovi ng
mutugbtiulewnbeokrd dhpowdbe FusEbIaE. tTRerqgsieedéncdrgndt ﬁ@ch step the
supporting wheels 16 ensures that, even when there is
advan@erhegwi dbAttihen examicikHesodland crcxu'ulrs Glgyenatl dynengrtia.
contact. Conditions for a possible forced novenent of
t ha tAogulei vkt hesdrencargoeric. s2spansi ahoaseaf potdrerial path
better. The recovering systens 8 are the conponents of

deschDeedmdpl £5y B Nl thE 4 wﬁng sysiemnd usethiRess eee¥IHiAG to the

the kites 2 at rest. e W hd system 1 is equi pped

presen‘E :megSt{ ST M réLﬂ}%o§¥ %et%g 1{1’1%" ng@&{] d@gé‘é %n5w off e wind and

covering sys I's preferab de as at least one

e SHLLISLLERI P00, R0y e S BRI 8 e o
systens 8 are anong the nost encunbrant._ and_heavi

consggRiporiertEing PhReahr et 8)stier Pingin e lBver hghe ind systen
systens 8 could be designed in order to

1, ghavificari otapby camosinai thet mEorFedwn aRePHHNI afai 1§ present
the vertical traction conponent of the kites 2 .

invelbosrgh tédsperetteloal derilgnatatpbnentsiofd t heukidsesa2 b, ¢ and d
gives a contribution to supporting the weight of the

dellﬁ@@ﬁ%ﬁrtlhag vaYSI B Bp8ce ddeaksiAdMhisablBet Ritkes] g, t Bepending on
nodul ‘es of the MAnd system 1l in order to prevent

the tﬂlﬂlgtﬁ clul}‘feﬂ\@ i ARt cOfort 1k SHOMETiNG sSYeIREBI 8 Jrekes td18ows:

les 5 overturn This is made necessary al so by the

a) fa&}rltnhag t\égv\#ée% ai%lht%ub g@é&%@egiﬁrgvegrggliy t\ﬁaﬂzrespect to

isTpre ent system operat

t he nd s n11|s at re te ol
the WéP%mlISf:t ‘?ﬂe%r I e eI W Lt e%%%"i’ ransverse
. I'n case of use of a single trolley 11 for
w1tméaweé:t5to thee afwRREEN h Fligpstm 8t |“shec5ﬁ§? rai ﬁ“@a %%‘gth of the
the trolley 11 next to the end from which the ropes 4
unwogntleseqirioneed] NYpeohaingseadrs kilnes the, kieesavomave tagpy from the
the recovering system 8 nmakes the nodule 5 overturn,
moddlbes v ghe wafnds Hgstesy §t emfit@riverdsherpetlorseep uppmeeds Similarly to
t hrough the stretched flexible structure 12 and
possi bly the cushi oned wheels 17 connected to the
recovering system 8 that 65



travel on secondary rails 7 . If the nodules 5 of the

W nd system 1l are equi pped with two trolleysll for
we@awh/1mdul e 5 , the recovering system 8 i s coOPGI/FROIBAH0089

to such trolleys 11 next to the end. The nbst interna

rail 6 is therefore placed at a | ower height so that

the recovering system8 is suitably slanted, to

whatvn\}%hg%%cgtotsgg [ES J?‘J‘&ﬂ%ﬁ&)?%?@f&etdo Ittgfié'rﬁ gﬁitg}gg\?g;?ﬁlq%ation n.

em 1 operates. 1n particular, t I ng

St 8 are slanted with respect . tq the horizontal
02000 Bt (et TSR oMAT NP ARE iR rOF HEree 5 g ons/
1%L¢5 Such slantrn% is realised also in case of use of ,
b) g Qragy esuchobtdy thef Bt scRIMRAEGFea NI £8P EnpLeePyon W in
pl aci ng at decreasing heights the secondary rails 7 on _
whicihirehwine bdowhi GraedretiednsFIG. glppdmt shgh t3hep, the exploitation
recovering system8 travel. Independently fromthe use
of thé lorfe of thaokitell dgssdrdnefioro edeh rapikilagct ond.h&hémdiakes the
part 10 of the recovering systens 8 is realised in
kiteOp dgBed0 gbeattt @nkA B GrineNEeskd ot Bnip ihedieri zond:@loit the
pl ane ang in the vertical plane. This all ows

| Liekatd ngyt ycanshexpeldJing aRerabédNs Oh spite of

drag%ﬁgjfF%§§L295hg§6%§§$§§%§ ag%brb?ng t he forceb ®
transients. riic L, I ncr easi t t .

suen o p SRR Gopal AR e R et Ry LG T bositive.
respect to the horizontal plane during the e ll.ing

Afteg i Bis%f Thd Niet 355 ?y&i tS5PEOPYEST ire stﬁﬁ?a%‘@tt gve been
upper end of the systens 8 at a height that greatly

descrpefid i el b@reéaléﬁgﬁﬁm@tw}edt heltfdées saP9titne FHLIEREON D
kites 2 to settle when flying, the kites 2 starting

TO2006A00049hi gloevhi@di ghferddoei pap tieenkda dor 2ngrec eyRkanagions;
operations, the end part 10 of the recovering system 8

c) | sialligried tHoo whhe bedmisnidugipar thofalddve-sitstemi®st btep a) of
order to facilitate executing such operation. The

tranSédaki ;idy, oh the ensh pakt Kl of 18 dpeaves itkgnSyitsam B proceed
to be oriented is obtained, for exanple, by naking at

N ng, gh Ll LOj | O~t e

Wlthtﬁ%%%§gt§%1ékaﬁg&gﬁﬁgF%%ﬂ%hg gﬁgkggr%'ggEggg?ﬁﬁhgngﬁmzlength
rticul ated joint 9.through. stem t et

of tgg Cng:o&ﬁlgt Fg%%leo&st 8fa ogfe 9 1%c§é{aﬁ%%/ d rsgr{lﬁe hgh% kﬁ%gsg? g\'%)ve away

east one ic cyli

hi nged to the _recovering system8 next to the :

Fromaiis GaRated P61 HE HU00 FELH HydPAET 6 gy | Thigr o3 hiF eitep the
actuated by a hydraulic systemdriven by the smart ,
statemertcolarsy stedad ABahl havhabeie ¢PRBSRy R aBFFElCcuslymentioned

cylinders 32 it is possible to use linear
Italédmecpatemec hppl catinndol eS0ZHEROSHHAIN ite twhéclEi yefieeshce can be
If the nodules 5 of the wind system1 are equi pped
madeWEdh ov® dxp0bh&yionsl for each nmodule 5, the trolley
11 next to the outlet edge of the recovering system8
d) | e9nst fRinedebo the pakt 1t Ii’o@bcée'i‘ls”@ﬂo&%' & tepReite direction
oriented of the system8 , upstream of the articul ated

withjp(ﬂa%ecgc o fenb PG NG SYRIEALd GCERr fdg 1Z.t RRe smart control

resent invention is equi pped wwth a sing trolley 11
f or ,each dul e .o a ssi bl e enbodi nen e W .
SYStgl {1 t?%o#lg%%\/\ﬁni %queﬁengic gﬁ?r g%?erﬁggv%%}gfgr%l%%&g ie? fect since
, is not necessaril onl he end part . 10 of, .the : .
it p?é%?ﬁﬂ?rPnEPQS$§t@ﬂ%bQ¥VF% %ﬁ?%&ﬁgea%i)aﬁémQﬁn éﬁ%%d.th?ﬁeconSlSts n

articulated joint 9 that allows orienting can be
a gplkcetranaibifn pertieedf thRe trapsvRiSeAg SYsindn 8high ithe kite 2
the system 8 origin, making the whole system 8 able to
travbgs airi entrefior Al s standehiesuehbodiateheastt Hdreadtjmest the affected
of the recovering systens 8 can be driven, for
exanpl e, through a
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systemw th ropes and hydraulic cylinders. If it is

t he whol e recovering system8 to be able to be
wW@er4sn2ea7 the manoeuvre can occur through thePCT/IT2008/000089

stretched flexible structure 12 that supports it. In

order to facilitate passing the train 3 of kites 2

during their recovery and |aunch, the outlet edge of

t he recovering systens.8 i.s ef e I S

are GRS Buth Wit ot dRoR RS 3P B gina systen
recovering systens 8 has. an_increasing sectjo . .

| trpioleedriy Thherty (HE BHG et GG CTHYE FUREIToRPBPSing in any
preserving the kites 2 inposes that the recess of the

way e dvensiayisps eenghea mpduli SesBiping £eChh5éFRL ofls iSopecessary to
perform ng possi bl e mai nt enances. The shape of the

recovacover ratptsiysignsh@ tcanmés medehy soptionrofcainwopyd rope 4. At
i f eval uations about aerodynam c rotation resistance

the afdl ot EHetadialith epikst, atiee Khout dsspygest ia drddrertenbe captured
approach, the recovering systens 8 could be nmade with

py tfe i@kl iSafd (HEEEESs (thahswhewm § iitherdd@utes) tMier Batter one.
accessibility and contai nnent of kites 2 are obtained

Alsot ?59 utg‘ﬁsa s@%g V\ﬂ{é( Jt%rteﬂ&%' %Qet@ﬁitdr ehbi Shé’@ l2en TB&scribed in
mninumtrellTis section is trrangul ar, keeping an
adequat e spac or,.preserving the kite aTe] -
e e B  BP TR b e ST Bt "G ERQTL? o which
paddi ng networ k avoi ds possi bl e jami ng when sliding
refefpreq Fan PR mgfe ke 8O cﬁi‘P?L%atéQJBﬁi ﬁ”gn and recovery
steps . Inside each system8 , a systemis placed by _
e) neandicillwhireheakpliesPreviand @RSy EpPy Dferki cegplpte rotation of
occur, together with acconpanying the ropes 4 . The
the sy&ilent2aiony theasedi Ag and expelling the kites 2 is a
conponent of the nodule 5 of the wind system 1 pl aced
i N&i dant hewdRGOWR! hBedy Slcatr&rand thaough adiaibsed in Italian
recovery and launch of the kites 2 occur, respectively

pate%e%)ﬂlqgat\f\i&{j =Y §beiddnoos4a st RpgEAND Thar i8¢l slBeem with arms
W nd system 1 according to the present invention can

be. egui pp for_e it 0 ;
anc GREIERTESSt otB TR wireR Fe Wi Syorons i Tk oy g enerey
._and rotati shaft_is equi d i.sclosed in L
WlthpWQW}bJ%eyE%EW{l? o?Fe&%Ft g?‘?"%%%pg?% PR3 ppri cat gn i Increased or
TO2006A000491, towhich reference _can be mde_for a
reduged e wilERHY  EXpItERGL iTO8. SybRRt Plaldny, ZJegcﬂf oftE“Fhé@éldmg and
recovery and expul sion systens is equipped with a _
unwindiold eystémt22 madsbat @ shoring saFtens Rat oEobprelropesty in the
translate inside the correspondi ng recovering system 8
windangstém paratdoetimg t to ttie axesenf Swehtiystidm gegupation of the
pair of systens of output pulleys 35 of the ropes 4
unwoRh€ 8ssarhkedronopdies t s@ddrey byl fegas efofsaisiewohctees 24 and 25.
single rope 4 as I nterconnection nmenber between the
;omd t Ry S¥sd @M knangdithe 2raid droferkiihe®rder to
DumgB’Qbﬁe§g8%§<§%§%%gﬁ% gg%ten1of out put pulleys 35 of
the rope 4_assenpl saikd L.l Ley.  UpQn k ry:
S e T P e
the recovering system 8 the kit 2 are arran in
techpirat | Beed %Wg‘ﬁehetsr%ir%odéﬁ‘e? hg chgsgr I"hig s%?teellﬁg g{j more  slowly
(through the pair of ropes 4 and/or the spoilerse in .
trangide? o thacresasste BRt ris nkatRth <yst etr@IlYpakllfy continuous
| aunch and recovery of the kites 2 easier can be
altegbttiveedsitivehipet bebfeanorriobsedadi r asdi tap yipl gwpo extremely
for expelling and handling the
advantageous as regards optimising the energy that can be subtracted from
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kites 2 wthout needing contacts. The devices for
obtaining this artificial wind thrusts (not shown in

W@ b@sH2geT es) can be arranged on the | ength of PETIEr2008/000089
recovering systens 8 and in the end part 10. The
manoeuvres are generated through nunmerous bl ow ng
poi nts whose geonetric position nust enable quite a

nunber_ of degrees of freedom. and are driven
the Sats TEoheron oy SYSTRITH Grasng o Sa PUBIs. anisFafigr chat the
and agile handling device . The sane artificial w nd
kitesh? uste dels desdee i Relp T68b%ering the train 3 of
Kites 2 . Through these devices in fact it is possible ,
t dMorewmtis aritthf irespéctaitro fihewsrinit Ryekame iithe arms and rotating
drivability of the kites 2 isguaranteed when said
shafki beST2aldme pexént apphécatdoover i HREEEDeMO18 th¥heind system 1
| aunch of the kites 2 requires at |east the presence
accRbify Sl gt freeeze iabegtidnds | eypebved Nncase fofllsearcespects:
wi nd at | ow heights, the notors 20 nenti oned bel ow are
- wﬂ(ﬂ%a:th%dw!h% der, 1.0 15t abhs the Poditias Snoft tBechdrBdterised by
system 1l in order to artificially create the breeze
t hat. al |.qws_ t kite 1 C T i Pt
2 ol P BB the 4 raesvish, PR ET ok oL BBk gy erelotting
the kites 2 next to each dule 5 ._ An_alternatiy -
the Syigt+h "aEeH e GRPEE eOPg@tﬁ/éWS 6iF EniRiFEaDY Kites, the wind
consists in placing the recovering systens 8 on the .
systgmo@hAd thasPESRENST 1BHEHG&Fd 18hENREARTEESSH! dtY tthe WdREYPe guide.
system 1l . Such solution inplies great advantages.
withFiatsteadft ahé, masipdeythridikenslagest bre ali Agasly snenfallysand energy
equi pped with a single trolley 11 (since the externa
conv@eiadaptets thy suppatt ng hiraggtmy exfi hige sysitées ®yi shadtites;
necessary any nore) and the wind system1 wl|
- Jhheref,orghangdasgdtRel ifidmt andnedteingdvieaitageiving of the
consists in that the inertia of each nodule 5 is
kitdd UYL e&yccl%gi%n%)h S ESRens be b S0l @R Wih8 system of the
fecovering syste 8ntegral with nodules 5 and
t herefore the ener t S u ' e
predihd SYBLEITT To T Oher! Bfialse” tha df ofynanTcs gf>0 throusn
the trolleys_ of the wind system 11 is better., since the
SPOHELEd\PRafiRO BT St PHIFSdue™ oPaFe #ébeovsear”}enaust)%t ey garticular,
is not present any nore. This allows increasing the .
driemer ggcesnver SIT6At BT i SYeResnsyiath SPRé 1% e T RYLEINEF gjhat give
captured by the kites 2 . The recovering systens 8 on
risd he gressdecamatizsnthor Sextarulising avdai heregrates @ replaces the
hi nged cover placed next to the ground. Said
one G AHAE LY Biay eviadshapenadapt ednd anlouseatangl gastt; one
train 3 of kites 2 . In thehorizontal plane the
- J8eaveni fag sysheass&nahg thagdhdd |ahdarbaaged andfearhdeomponents
pl aced inside and outside the closed path | ocated by
the i ai ' a | 2Rt | Qg t V&K NG the turbine
arr%m)ﬁ%td e?fgl: SQWrtlﬁar gg%eggﬁﬁ% a? Eeag%%lgﬁd,tﬂgu%i@% tllrwée kites

2 recovery and takeoff operati . the r ery

conbbTaR hePD el Pk RS e Bt FERICE P e s
such operations) whi |l e during the renainin eri.o

fromf the i OuPHe TP eF@ﬁgk%V§Pengﬁ8t%?ewép?aﬁﬁgﬁgbfﬁogpe present

horizontally. In particular, each recovering system 8

invertighl ehe cSYPEERGr PHICRBS nmERte iRt Eopes are on board of each module,
rotation-transl ati on novenent and a housi ng novenent .

nexThte nokatrécnsrianssattcon abvdrehiteondhst sosancei pf i qigs confers
the recovering system8 by suitably slanting it

to HIRWAMiES. sysreh scbeeptas@nsyaiventBon & structure due to which it is
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handl ed through | aterally-arranged |inear actuators 37
Such actuators 37 are arranged on the two sides of
w0 b@snzieoveri ng system 8 and are hi nged bot h oPCT/kE2008/000089
ground and to structures that can be schemati sed
through rods 36 in turn hinged next to the ground end
and to a box 38 of the recovering system 8 (as shown
i.n Fl 18 an n 0
oSt g ogb i BTETEE" | bP=ind S ol RGBT b éfis‘f%gal‘t‘lde {for
t aki ng the nearest end to the re il 6 _at. the
examplg.ght HP WHEEh TESRRF 49 PEYES, it Ctagktoﬁgo?ﬁ
end to a higher height. The |inear actuators 37 ar e,
systeprvidkaspie 2Ry BPRAIINE BYATtndER stastt Udtedepyvel of arms reduces
hydraulic systemdriven by the smart control system
the Adndl estrant | irertoahpddaslierscyiricrdesisg ithej slepgtli pf ethe path
to use el ectronechani cal |inear nodul es. The
desck ot bonthe anshaés emdmovesepenoocurstinigre stpe tdisgarerl between
stopping the wind system 1l in order to respectively
a moﬁéfé lanbat e the 16akepihe pnther acawer yropetdksonsttofihich the wind
Ites 2 . The housing novenent consists in opening the

ve system 8 sothat such system 8 becones a
SyStaﬁaQ% &uﬂ%brtable to house at | east one train 3 of

lre L h
F%%%v%ﬁiqﬁﬁ gﬁ%@eﬁ%? on ﬁ%eggg%%ﬁr (:an%bmtg %haft the pipes for
exanpl e, containers wi_ith hin ed over nd t eref r
recoHgEing dihe el el s?t’%ctfﬂr‘i“ct—:“i1 §pé’& t&ytS e so?ut%lhgn present
with recovering systems 8 on board the nodul es 5 of
invenheomi Fhie s¥btenracoveringt pystaiisnd@vehd eecBiverbdy able to be
system 8 has to be opened like a platform the best
orieshege wtioh behec ohbiece ed trotstich PeCover Higy hoyd eemslgpigne and in
not any nore the one of a cylindrical pipe. Mreover,
the tRetgEOUN ahecovield Macsystames havekiiets trheoendngaand 1aunching
able to be oriented any nore and inside themthere is
opefggLﬁkpe trolley of the recovery and expul sion system
ach recovering system8 is longitudinally sectioned

sa %%%BEP Agf’oqifo mosed, i ?fl @fﬂ'@%ﬁc oéerﬁdﬂl%%ﬁat%ﬂ 5 the wind

h d
em&dhé’? the win

vvnrnparrcularrn 0,
=y=t35) & 4 oo bpeNEd T rOSfta%P§ %%Wr‘te%s@f SELE JRE
to p;:r]%gggl%gg{p@%qpt&gg?gté%gr# n Sg]a Wv&qﬂﬁk&%&%%?n&e kite 1 is

oriented concavity and the other two parts 39 are
abkhmng%dﬁﬁherexothsVﬂnﬁorder to create a structure that

is able to be opened and cl osed, naking the recoverin _

syEdrenmBrassunesthe wappe@aahwl@t aepeearicer Mo GpEni n%;zg it 1s

of the containers 8 as a platformoccurs upon starting
advidRd1stopetDg tdendelirsy shemnybtemEmeldynaeispect t vied fnown that,

in order to takeoff and recover the kites 2 . After

wherlaV 1,00 ehdednt akeetfa osftapcﬁél%&ef YepREMaki ONsirfhb€ AS (in English
recovering systens 8 are cl osed again. Like the

alrf%l?mo%uchagét tnf‘r. ?eﬂ@fla n{:wo afo?@e%]hecﬂ'emd%!a@gforce D parallel

occurs, exanpl e t hr oug I i near actuators

not shown .in t can
© %5&% & hﬁ‘g? sw%gt J;%wes’d by %eh;lér%gu Clgricessst)g%endlcular ko
i near el ectronmechani cal g i dr| en by the U ents AF
sucly gifitiesF 1y stemt™ Wase 14f &8 arinary £ 8wt he S "hid "ehtre 1
system 1 version in which the recovering systens 8 are
pass&r@Caﬁo@’l thiae agradymami t V\@JlﬁfabeltAS:)rwaC@nldd@radbm gthe forces AF)
The first solution consists in providing the w nd
m.1 W, h t.Wo _r for '
pas%y ﬁﬁﬂfher 5F€C?o%%8gcﬁb$€a|% gﬁkﬁlfgsh§gﬁg;qgﬁgéﬁbe' his
second solutlon consists in using a | ower nunber of
recovering systens 8 than thgonunber of nodules 5 of
the wind system 1



If the wind system1l is equi pped with two recovering
systens 8 for each nodule 5 , every train 3 of kites 2
wha@ststont ai ners available in which it can BREI/1T2008/000089
recovered: one placed inside the closed path described
by rail 6 , the other placed outside such path. By
adopting this solution, a train 3 of kites 3 can be

gene£§l_£e%vg ﬁge%srﬂlr@ 55&%%@@'{/\]? t?i%ésléétf@rngft iJf tcgg lgltéee‘énd therefore

accor o what w nd I nstead t he w nd

stem ped with a nu Lecov ring

> o B A an T he Aarbbr Kot LSlT B £ the
recovering systens 8 can be Iaced i ndi fferentl .
i HEPERA%Br By sF@EeﬁerﬁléecltBsgé‘?pa%% RELPThed By 1%"ﬁe kite AM can
rail 6 and each recovering system8 is ained to house

movenotandt ke bifé ferim ddrettiont BE. Due Porthehpéfedasdnsughmotion,
such case, the ropes 4 for driving the kites 2 are

the bopdrppedfadet bf arheaaf ofmtli secovpl Mg sasdanimcouwpth mgspect to the
system (not shown in the Figures) through which the

windl @pesd 4 Tansieh rexer silbky ¢org eshdnthagncioupbedre respectively
with/fromthe trains 3 of kites 2 . Due to such

perp@rjﬂl%ﬁgf Cardy PhEM 1A thaim: 3e0itkict @8nd dreeheGONERBEpect to the

when it is next to a recovering system8 and w nd

kit condltlons are favourable. Wen the recovery ends, the

fopes 4 that connect a nDduIe 5 to the corresponding

train 3 of kites nc omth Lrain
kJQ?éég%?ﬁHngWﬂ ﬁi %é$lﬁéﬁ§8v ?ﬁﬁ %ﬁi ngéLﬁleslﬁf%tl%P and with
recovering the train 3 of kites 2 of the foll ow ng

S, thedfibeces perfemiical by, te hrushghiténs isanetitemponent of the lift
coupling and uncoupling system the ropes 4 are

forc%oﬂp{ﬁ%‘}8§9@i n.g oiﬁgem&f’dnn 3 Rk kit egadd Eﬁ@ns%@r LéE of the

system upon the kites 2 takeof
i.ousl the.a It natlc r
tranl%;%toll?ﬁl ?%gtk}ehé?‘lr pes 4 th%o%é%eﬂlll%oﬁggl ﬂagge?%g\ponent of the
stem1 is equi pped Wwth two recovering systens 8 for
Chageé@?? EN5ORYGTEES $9S8uch case, every trolley 11
of the wind system 1 renains constrained to the
chiore$poRArFRFONy aph BeFTAR| KELMTe B8R WPEIPa I §g perpendicular
system 1l at rest. To allow a recovering system8 to
direhoise tmanynd raairnentd, ofit kit @siv2sabliet tpss¥amtt hige kite AM in order
necessary to provi de each recovering system8 with an
to oBtdioMat higts rak i B Ppetyséerohendi £'tsiovre icomphesrfei Guaks)y the motion
through which it is possible to recover or takeoff in

direSHLGESB! O tRRNYitd aMNSith @bsiddreso Zrandreg dRyrk¥ component D.
arrange the trains 3 of kites 2 inside the recovering

S sopL | 1s%t9 19 S¥SEEEYY SsiG flTPO}%P&!a 2 of th
f%&%tegg]agor?&%gg%lt%r ang%tigng shel ves handl%d lbg bel t © ©
and is driven by the smart control system The shelves
WH“%P%%%?% & remaining parallel and describing a closed

path in order to allow a quick succession of |andin
D o i oT SO0 PF S OBkt Lis SO ThESERate 3 Bf ORier to keep
kites 2 . Simlarly to the solution characterised by

the pratdiongoativecneddver ifvgcsy shensiradorfwear dighe Jrgeny eshe steps
5 of the wind system 1 , naking the takeoff and

chareetenieey by ki hegh reggimy afdacbebybtlis nddgwkiteg et.s In such a
of conpressed air suitably blown to expel and handl e

way,t RBeKkites 2 wWstholdteneedimigigc@ht aeii foet dend cgsekating power
obtaining this artificial wnd thrust are arranged on

due EBeciengbds of phhe. recovering systens 8 and the
manoeuvres are controlled by the smart control system
in order to realise an accurate and agil ehandl i ng
device. The same artificial wnd thrust devices can
hel p recovering the train 3 of kites 2 . Through these
devices, it is in fact possifpe to create artificial
air flows with which the drivability of



kites 2 is guaranteed when kites 2 are next to the
recovering systens 8 . In case of ground recovering
WEIHBAMRSB , it is possible to place a di sappeRCT/I008/000089
gui di ng system (not shown in the Figures) next to the
end of the recovering system8 through which the train
3 of kites 2 passes to be able to be rested onto the
pl.atform Such_di sappeari_ Ihdi.ng,syst b 1tiplvi
P aBr! Prate dREn i g SoF (LR tEATn 235 ElTEEh oy st iptying
the recovering system8 and is conposed, .for_exanpl e
the speglidgi MiBf PIUL plesier e @ﬁe%ngkéicowlPﬁePowegn%y ‘the front
recovering system8 and in front of it. The rods are he Kit
wind| afqsednegrassted bya therkitealnaredivt Fsn KiRhetHeaY nd 3oy §Y the Kite
preceding the landing step in order to contain the
PowepOSsttire KPFaggi pgrbfmehee t ceafifigieft Kihegs dgpety on ratio Vi/ Vs
address it towards the recovering system 8 opened as a
petwBb@tifi0EMpaAlsY, ata hvidids appehivi, pdgon diveg ceyffiedents Ka and K.
driven by the smart control system Sunmari sing, by
plagikRg-ihe kecaverd ng aysyermemSlpfnbhectd kese st tiee ground
ground, assumng that the wind system1l is equipped
i th .t e | Yshens S14Rr erchihfal thideofcoefficient K
Cons\én’ic?le%t \gﬁ,tkt %§¥§é|§t g%dz 5?ﬁecovery rgj{oer ati én occurs in the "
follow.ng way: - the ropes 4 .con LngnLh | N3 @faint b
refegpt &8 21126’ tﬁ%m‘?]ryol ‘I%?s nslq%f ?)]?l%t%hg)%\(/ivl&%dg'g)&/s é%ﬁﬁr%i are o %Y
rewound in order to take the trains 3 aof kites Xt
osciglgat iy Lp By 19 :SWeSP NS e Y p@QPF nsgilr%ﬁf:%li e esé%?cg]r?shft' the
are actuated and, through the rotation-translation and hich
kitehepsichdsnov@nbhgker then ridcovend $§esystiéRskErepawer 1s as nigher
lifted, upwards slanted and opened as a platform- the
as rSyhekehef 1ifite iroditlheseSpaaft thethw ddagystem 1 is
st opped and, through the help of artificial wnd
t htdish devigies, wd hent sappise3tioft ki fes=210ar& = 1.2 and K¢ = 0.1.
si mul taneously rested onto the correspondi ng _
In PLAtEQTBrpd 1Shoe, @ qo0uk sifaitde cl osed path described
y rail "6 ; and - the recovering systens 8 are cl osed
again and made rotate-translate | rde 3 th
ar PERGEH heXE £oTt ﬁ%nsdrtguﬂd?OT%acagac%nr ec%légr i@(‘rj:g1 st S the
8 is ainmed to house nmany trains 3 of kites 2 , Qe .
Spedidt o viEmWpEr opRteaB Lot o EsNAotSPEeE i EF%|Ptoélﬁébd§%“§r fR5
all trains 3 of kites 2 . The wind system stroke is
stopped in onder, tq all | andi npnber of trains 3
Spe%’?c%nﬂé@vq %@Pﬁfvj fg'st H Jrfj%e_r 321% ?Nég‘overi ng systens 8
. Now, through the automatic coupling and uncoupling
system,, the ropes 4 ar p h2BEEGE the kite is
tr ?%%xﬁeﬁﬂjﬁgtggngx%ﬁ%ngﬁ%g%héggg%%@gg%351ng Systens e

recover the %rains 3 of kjtes 2 nmaking available free
expRasgeR s tPeri A dAYI Y PRE gt'her kites 2 . The wind

system 1 starts again anq t he nodul es 5 uncoupl ed from
KitePhwen = &ifs* SpastfidiinéBovgerdod on travelling on the rail 6

in order to allow recovering the trains 3 of kites 2
of 1§ ol fpWenRgngTegukeBite wehé tegedall th raisustacoforkilBes Rushed at
have been recovered in correspondi ng containers, the
the ! SGAVLIINGoSYILERD 8 ARy GhRseHyagal & ang |wweepeder Nthat it is
order to be arranged next to the ground. The kites
L aKeo tr S u f wer therefore
poss G {30 egl%gét?ﬁ 4 9?%%] n%%gl FBLS BUETZR RT Such ﬁ

Opera per in areverse order. W

reference again.to the case in i e LeCOV.EHI.N te.
WOU%‘;&"&E‘?%@? 5 P HolsBOS s " hgr gé?lte r g]?% 5 g? %lte ego penerare
the recovering systens 8 are |ifted, upwards sl anted
and opened as a
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platform The artificial wind thrust devices are then

actuated in order to expel the trains 3 of kites 2 ,
wa@pwstitieshodul es 5 of the wi nd system ladvancePGRIT20¢8/000089

rail 6 due to the notors 20 controlled by the smart

control system generating at the |level of the trains

3 of kites 2 a slight breeze -that allows the kites 2

to ascend. If inste ach reco |ng  syst ' C

R it g e N R
~ the landing step, also the takeoff steg OCCYrs le
is peppiltleaneoliaky K& agerme railNes 39ty e 2U.| Jiypfyr example,

case, after the recovering systens 8 are lifted, ,
KPF apwareds asivahtedeqad opehdd e Bapimdf oPWer t HIgGuGAN t e obtained.

aut omati c coupling and uncoupling system the ropes 4
fromas &iceuplweid wah hatdaeof ridi né wBubdl Ha £E35® W-hat nust

takeoff. After the kites 2 takeoff, the nodules 5

coupled with the trains 3 of kites 2 advance on the

rail 6 in order to allow coupling the trains 3 of

kites 2 by the followng nodules 5. After all the

trains 3 of kites 2 have nmade their takeoff, the

recovering systens 8 are closed again and |owered in

order to be arranged next to the ground. The w nd

system 1l according to the present invention further

conprises at |east one transm ssion system The

transm ssion systens are the conponents of the nodul es

5 of the wind system 1 that drive the ropes 4 between

kites 2 and systens 22 for w nding and unw ndi ng the

ropes 4. The transm ssion systens are conposed of

pul | eys assenbl ed on the nodules 5 of the wind system

1 . Each nodule 5 of the wind system 1 is equi pped

Wth a transm ssion systemin which there are

preferably two rows of pulleys, one for each of the

two ropes 4 with which the kites 2 are driven. In case

of use of a single rope 4 as interconnection nenber

bet ween nodule 5 of wind system1 and kites 2 , each

nodule 5 is equipped with a single row of pulleys. The

pul | eys present in each transm ssion system can be

di vided into four categories: - the pulleys 35
assenbled on the trolley of the recovery and expul si on
systemof the kites 2 ; - the fixed pulleys 33
directly constrained to the nodule 5 of the w nd
system1l ; - the pulleys being part of the systens for

absorbing the force peaks of the ropes 4 nentioned
bel ow;, - the pulleys being part of the systemfor
frictioning the ropes 4 nentioned below - the pulleys
34 assenbled on sliders of the driving nodul es 26 of
the ropes 4 (one for each slider 27) . In case of use
of two trolleys 11 for each nodule 5 of the w nd
system 1 , excluding the pulleys with which the
recovery and expul sion systemof the kites 2 is

equi pped, the other pulleys 33 are placed on the
trolley 11 of the nodule 5 that is at a | ower height.
The gl obal nunber of pulleys conmposing a transm ssion
syst em depends, obviously, on the trolley 11 sizes.
The wi nd system 1 according to the present invention
further
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conprises at | east one systemfor absorbing the force
peaks of the ropes 4 (not shown) . The systens for
wabenmi2ey t he force peaks of the ropes 4 are PEEIT2008/000089
conponents of the wind system 1 that conpensate the
sudden | oad variations of a small entity that the
ropes 4 do not succeed in absorbing. The systens for
absorbing the force peaks aced between the
systens 22for w nding and unw ndi ng the ropes 4 and
1. ”%69 [eg &&ﬁ” 1SYEEEM 8 ver Bf?qo%rfr@rg?ystc Nderaee0sdi N9 that it
H? resen |nvent|on can be equr pped, for exanple,
MAth the system for absorbing the force peaks
compgi&i‘osed i n previousl y-menti oned Italian patent
application n . TC2006A000491 to whjch referencedca d
- beatnd@ast ginea kibe e (detPAPPERf dgpPandft 6k from ground “immersed in
Synt hetically, each system for absorbing the force :
at lpestk Pneswiwhposeehtof(Wa: pul | ey connected to a danpened
counterweight lifted fromthe ground and able to
- vertd ileakt yore arsluat e (5)comsptad ned thypnalatd tabke geatte one rail
On the pulley a rope 4 is wound, with which a train 3
(6; 9f Kii@si AekS € igreins0 dahat md>du]JeS (b heperiope cdnteensd othrough at
tha keeps the counterweight lifted. Each nodule 5 of

leastth%ngvi P(%Desyﬁlt b ephls9fq ihgePresendaildnwent i on shodldadigted to be
with at [east one system for absorbing the

drlv]l%gtr ég %aea modgi[e eagh 1“ elro Rof §p§ ASaW'dt ploc‘ﬁ\@lecrﬁs h@n said rail

riVvinNg occurs. e wn stem1 accordlng to

the present invention further ses._a st
6; si)stedph P8F£‘f%cst’3118n FRY &% o% d( ot rg}% elﬁ%ﬁ?m; Snergy
systens for frictioning the ropes 4 are the:&ﬁﬁponﬁ nts 1
throghht Ak ¥Rasd SPSt EPRSKAERRY BITER FRPTEHLLI 4" iifeiothPEte
is no load and contribute to conpensate t he sudden
and | said! vieriilat {ons7)of seishraidpeentdi) t yoethat adpetebpeai & etransmlt
not able to absorb. The systens for frictioning are
mecHzhaegd beingerfrone asyistemsa?@ kote wi(hdi agd abel control a fllght
unwi ndi ng the ropes 4 and the recovering system3$8 .

trajERosy Hreddid qitkraotioning, of which the wind system
1 according to the present invention is conposed,

2. COoRI4 553! )xazg%o‘?cdlxz? P | @ynigonst IALARE r@s@d in that said

i near n par al | fo the translation
d|r ctlonl 9sed, by 1 r e daprensdeq b id wind
Spifhd %?féﬂdto# B R P oy soia wan
CUfftf%tt H gggln%{m%gga%deﬁgﬁgﬁ“gﬁ%3299;1{3@%3%&,@%' bf%aid module
train 3 of kites 2 is driven so that, due to the rope
(5) ont gpkd gBilt e -spring is conpressed. Wien a sudden
| oad increase occurs on the rope 4 , such | oad _ _
3. i nerrehswysitsmpatt | atdordany ebeiat byl t IFBaspEiaFgsed in that said
conpression. The main function performed by such
kitS Yot ems faakpted alol baidid veowey erdenrtsi pteduce bl oekihgn adapted to
the rope 4 when there is no |oad. The spring can in
trartsafétteb%lﬁir ﬁb@@l@ﬁdSﬁ‘br{ Ratqd »ehen(dheneays anonyoad eame sense.
the rope 4 , the rope 4 itself is conpressed by the

4. SPLiNg %%Hé@;gcgél%ﬁflﬁoﬁi | ONHiRg 1SY shermadRelh & and tRat an attack

second le 5 of the wind system 1 of
pres nti. e e - L h that
angeﬁ@ F?%fqﬁﬁ g Sy'S ?%}cgac qgégc ﬁ%% ?£%%14 mf%ﬁ such +ha
which the kites 2 dr|V| occurs. The wind system1
saiqddérding ioPtHED P%éEhEQ?QW%%tlon further conprises
at | east one w nding and unw ndi ng system 22 of the
ropes 4 (not
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shown) . The systens 22 for w nding and unw ndi ng the

ropes 4 are the conponents of the nodule 5 of the w nd
WG y®Bam237 pl aced between the systens for frictPCHIT2H08/000089

(or the systens for absorbing the force peaks) and the

storing systens 23 of the ropes 4 nentioned bel ow. The

w nd system 1 according to the present invention can

be equi pped, for exanple, wth_ the. sa ns, 22 f -
5. WG ngVSd urhi ARG eHe Fosda i Sorsasqied i hat said
previously-nentjoned Italian patent application n .
kiteT(006 of, LkaxdPie Watic€h2tef erence nust be made for
a nore detail ed explanation.Synthetically, every ,
6. nodotesPstm te wicndrainst dm Flipsmehui Pra@chpripeg in that said
wi ndi ng and unwi ndi ng system 22 conprising two pairs
kiteof2)f agrmadenolieserd4 ragodimdtehiadh t he pair of ropes 4 of
the corresponding train 3 of kites 2 are wound. Each
7. TQREg4soxidd ng )t hechrdGld adi RYasy St eMharasoenibear dundhat said
the four correspondi ng w nches 24 of the w nding and
kitcUMY N BG,SYSELeMeRe 81 65 ¥AlipRel luiRhOSERAS 1 GEVEHES frame.
the storing system 23. The systens for w nding and
unwi ndi ng_22 are thaose. t hat re t : -
8. pﬂwpa ‘ﬁﬁgt?“bu isSE ggl 4%é)r 2&&%%9 w%i cﬁ&efagg%]fe%%égoﬁ? that said
~wound are arranged on.twa levels (twa at a higher .
kite] &lelnafeMrid &t RIPOIRT ¥ any Have HASI ?gla glider.
rotation axes. Every rope 4 on average is wound on .
9. edbhdobystrise(Mi ROFEEIY fior ABANL Ot hFRAFaGuaF 1S 1of Hat said
circunference. Since there are four w nches 24 for
kiteever yinr sgel-4igid hetgkbbhlisweadinpgdofith LepRNIFSoR tRed Ymers.
wi nches 24 of the present systemis equivalent to _
10. thriee &oppiet 61 )W aediopgingftd hdaiopé, 4claragtsihgdcke in that said
wi nch. The four w nches 24 on which the sane rope 4 is
semi\ﬂ@%hdji%geoﬁom@cm% (Lor 1 &xaphectity qugh gegest dootao sizes of
notor 28 (by possibly interposing a reducer) whose
. at l,on 1 s, I d the: rt control system It
Sald??%%/ % a%g%%gfgggﬁesgggwf%:&ﬁ&ejgga ‘that the ki te>s/ 2
dri.ving occur An_al.ternative sol ut] h [
11 ¢ e ety Sbireralih st S ha bR b S el o 1east
24 . To sinplify, herein bel ow rgf erence wll .be arm%glti—la or
two ¢ @t heigasbLies wHith e SYEIEHES f ot WWHdITYg &hd ¥
unwi ndi ng 22 of the ropes 4 are equipped with a single .
confiighorti28 ftorfavery train (W) nEpREEad oH BPRhaY 85355 gne of said
rope 4 is wound. Friction between each w nch 24 and
ropdsope) 4ocane bef isatd easlededy(S3ui t abl y shapi ng t he
surface of the winches 24 in order to house the rope 4
12. | NerRASHBgerh hel coricaetimurdoaceabet eechropetekiand in that said
wi nch 24 . Always focusing the attention on a single
ropersoRQ?]A’cc)nr{etctEl%g PosH Rlieed o(di fihesend ivlaent h®) romghimesgrated in
of the surface of the four winches 24 in order to

Rr ogr essi ipcrease the friction between rope 4 and
wallvﬁ ﬁghseazlzi }égé%seég?hg towards the storing systens 23. In

case of use of..a single raqpe as inte A - -
13. el sﬁégﬁ%eﬁl)noaoctﬂogd%n%?& V\Acéalrgyis{]’eréh%ggﬁéﬁllstg gslré ?hat said
t he wi ndi ng and _unw ndi ng syst 22 of the ropes 4 is
wallgqaf ppod WEERP [GUrOWTHOS 2R bl 7o Thi S TEduEs SLFEe betueen
encunbrance of the wi nding and unw ndi ng system 22 of
said keteppes -4 and the inertia of the nodule 5 of the
w nd system1 , with a | ower energy consunption upon _
14. stafdd raysthe $ystamorbingrust deimeh@nbdrgdctenitsedhén that said
di stinction between driving system 22

walls have an airfoil section.
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and storing system 23 for the ropes 4 is nade

necessary by the great length of the sections of rope
wa2@eneiested to the kites 2 . Should in fact bRCEIT2008/000089

single winch for each rope 4 (thereby operating both

as driving systemand as storing systen) , the rope 4

woul d be conpl etely wound around the wi nch drum

form ng many |l ayers and at the .same ti | n :
15. PbaE PeaaE GLCRUSTTUAE bR MK Be” albrTal RrAce b that said
~ frictions that would_be created due to sliding bg%yeend walls
kitephd2Yi i1 epaiit ¥gpB 43Wi AFE ngEPelodPd MedFCt i Fopd 424
at such extent as to inpair its nechanical properties.
exteAd tal beroatieveed dosysidmpsheprkifieAdi4lg and unwi ndi ng 22
of the ropes 4 of the "four w nches" type, it is
16. posstbkegstam use, atosrdxgnpbeslainsiligl eharantierieed gactihat said
rope 4 . In such case, the rope 4 is wound around such
kiteW MO iBY sPRY freah N@)oaky shapedi d€d platemwiof with one or two of
revol utions (a nunmber such that there is a single

said ggrg{ecggn%m@qhggs) after which it proceeds towards the
storing system 23. A second alternative consists in
usi;ng devices eqyi Lthoacpaid 9f LAGed-{dhatks in that said
17 vﬂﬁﬁﬁgn S%Rrh (tlﬁeléf: gglg(ﬂ%gi goi ﬁ!g%f{ eg.' Both alternative
~solutions to the ahove-described,w ndin Ny ndj
kitegy&tlerioza ¥t HrAE r(ggega‘f gllikea]???\%af/lza‘alss %P%g%é) HL| #Qq}tﬂgr'
Italian patent application n . ,'I'02006g\ﬁgo491. .The W nt% ¢ said
18. syEemsYSEEorldi RGCPE e thr E58HR | v ERBT BT FdPthet” ™
conprises at | east one storing system 23 of the ropes |
kited (Rotneshewinlto. sTivkmetiekd r§) SyatceasdERIEF 24Re pBPddag sizes of
are the conponents of the nodule 5 of the wind system
saidlkifed (Lakeé=czanee afheat ariing ey fopessaddofiodiie kbtes 2
. The wind system 1l according to the present invention
19. | SyeAVi RRedn f@y exapphég Wd hcldien spmecisimicicagised in that a
systens 23 of the ropes 4 disclosed in
revi Y- tigned Lialdan, patent application n .
Secﬁ&%o%%%%é% , t(o)n\/\,hi ch reference can be nmade for a
nor e det aj |l ed,.expl anati on. tical EVE YeBo8M @at said
20. g R Bl Sy BERR AL o T i e g e
system 23 of the ropes 4 c risi.ng Lt of \wi :
roraYihrigling FHCRTL TG AN FOpeoa ot iR 1o ¥ BFR: section
corresponding train 3 of kites 2 are wound. These
nextwitacrelsl Pedigkee (Bbnnect ed, through a pair of reducers,
to a pair of notors 29 whose actuation is regul ated by
21. t higirshesitstennt(iol asystaimg Sionidladimy 100 wWhatafeyipeenin that a
previously stated, in case of use of a single rope 4
varia$ibit&r eannesict oon refimbetd hepeeed) asnoceiwieususnf the
wi nd system 1l and the corresponding train 3 of kites 2
22, WNR SERReRY @YStemedimf ddhecrapes s ichaeqeiqpedd in that a
with a single winch 25 connected, through a reducer,
varjga%ignséf" o84 r@c‘%ﬁ.oggosf g?ié fopdueps ikhen eé%%ﬁgbﬁiadﬂlc 8fets.

€ storing system the ropes A and the inertia

of the nodul e of _the w nd,_sy 1., wi ;
23'en‘§+r§§ 8%%seﬂhpﬁi)onacucﬁgﬁm§ aF?i %%gﬁel’sy\gthé%%g%\@é n that a

storing systens 23 do not al so take care of driyi ,
secipg kpgesa21.6“13*1"1h sfth 3%y FPhe rfeeaﬁ?F%n i tsﬁlégr Q%etse (2) s

4 wound around the wi nches 25 of the storing systens
aera@rsieaidly N efhibh RELR S BRVFRAF 1 caitthe det ect ed

in the sections of rope 4 wound on the wi nches 24 of _
24t heimd nelistgmant) uvawiording systlens 23, diwsestersedwer ghat said

the ropes 4 load is greater, the nunber of w ndings on
ropt he )W Bchesed4vith sucdktirbasd tsheatiopeshda arterneserion.

~arranged on two or nore |layers. Vice versa, on the

wi nches 25 of the

75



storing systens 23, the ropes 4 are wound on nmany
| ayers but the tension is mninmum The dianeter of the
wWoRMWshzRs25 conposi ng the storing systens 23 i BCHIERa8A100089

than the dianeter of the wi nches 24 of the w nding and

unwi ndi ng systens 22, in order to mnimse anyway the

anount of w nding Iayers The smart control system

therefore has Iso th ur ose nc : :
25. ¢ BRI GHESH ¢ AGng o b PP ety e it

unmnndlng S sten122 of the r es 4 and of the storin
compEyaqser FEaAF oA iHi WSFRE S&mESFop8 AUTEARSHAL.Y figrol said

is fundamental for managing the |oad on the section of
kiter 6pe adonnckid el gt weetiecher¥wo systems 22 and 23,

above all during the steps of starting and stopping

. t hdndi Bgstsyst @ hccoSiliee on ¢tlhemwi2dchebapstefrisge in that it

storing systenms 23 of the ropes 4 the w ndings are on
compPBdBs Layersly Re%tet ccRpebainmChifh ddid smmecessaryl taystem for

place a driving nodule 26 that forces the rope 4 to an
manag{rﬁge%wwml%@h&g 1 bBe Wirhche 25 i and Rreveninergyi di ng

etween rope 4 and flanks of the winch 25 .and between

e%@éf’(ﬁ% 'trBeszhth'z@g @%&%rg&&fmt heat said

opes are tgz one e nodul es of the

tem].thm forceth e t 0

smarly RO Y AFPRCHOS ST (e & 811G Srs &s soPhiegn said kite
that prevent sliding between ropes 4 and fIanks of

(2) .t hewi nches 25 and between ropes 4 thensel ves. The wi nd
system 1 according to the present invention is

28. edngpedsteor(leéxanpdrdingi th cheitszte GRFXAGTGTHERAIIIgs that said
26 of the ropes 4 disclosed in previously-nentioned

sensbtéldlaseparnentidppltecal)i dava an FCROVEAR090APDPLYE 0 whi ch
reference can be nmade for a nore detail ed expl anati on.

29. Syfhhetisahd Y1)t hessrdihgvicpgcrmidulogs 2hardeedspbsied that said
of a slider 27 constrained to a rail arranged in

sensBAL ?%iﬁ!edw'otnh dh8 nQtation axhs ofrdrhgr Wicih 2 fiebdemode to

correspondi ng storing systen123 of the ropes 4 . The

grougﬁacgoﬁlgagz%}ﬂssog%al& Qb £203, l‘lg{c?]heps{e?r? two directions

I'S assenb eon. In particular,

such trolle noves at ever h g In

30. ¢ HERdr FURYAT HodurBSS BTt TG T Ebee 4 Sl g ehifes A that saia
transl ation of the slider 27 occurs by nmeans of an

smarg| eRTEPE FHSCER 30 SRRSO FeFAtd SR L rgéaﬁngtsgas%?t he
smart control systemthat drives the kites 2 . In the

31. withidds pgsiem 1(1)hewasording did \ilagnnbdureazetefigase in that said
ropes 4 for every winch 25 of the storing systens 23.

kiteAS @n akéeegaippee twdthhenusetodtinge agdi witagli msdobesy2gm of a
of the ropes 4 it is possible, for exanple, to place

side@2¢h MhbBsky 22 of the storing systems 23 of the ropes 4
on a trolley that translates on a guide placed in

32. p%ﬁxﬁ' ggsé’%érf h%cE ERAPR A% 81T 31t hengPsERIROBEI 1Y that said
ng o the troIIey occurs by neans of an

lectri ose e

2ot Bt o4} Do hrh o hBE %ﬁ%@g%‘c.%%%ﬁosed

in Italian atent a IJcatlon n TO2006A000491,
33. adbipti RYSHHE s 8ol AGP O € Gt n‘ng glﬁF% cOg 8?d [p that said

rope 4 is not necessary any nbre since it is the MAnCh
spoidBri 1% @rfuatiest ThFQHIE SYEEiSn Yo SRt PSS SRR - an

orderly winding of the rope 4 . The nodules 5 of the

wi nd system 1l are equipped with electric notors that

al so operate as generators and with generators 20

and/or 21 that al so operate as notors.
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The el ectric notors are those through which the
actuations of wi nches 24 and 25 and of the driving
worwahzes26 of the ropes 4 occur. |In particul aPCT/IE2008/000089
each rope 4 the wind system 1l is equipped with three
electric notors: - a notor 28 responsible for rotating
t he mﬁnches 24 of the w nding and unw nding system 22
of the, tor, 29 resp Slb| [ t.in
. HeG RETLEDS (31 PHEVSRGRT hy Sylonies o?ratf—f%r%%éoa E Ihat said
- a notor 30 responsible for trans|lating the sli i c
SPOibgr tife HFHOAFAY RFRERVOE SBSHINS RAPPLHE 4b>? X e Olfr 8| | g§3St one
on which the wi nch 25 of the storing system 23 of the
cable dpes Arars sasd emsiued) (2 ) Feachesvpatd qﬂéeeh%t -part 10 of
the recovering systens 8 , every nodule 5 of the w nd
35. syshensdstem Ayt hecortjuyppedcisdith 34, hydaeagdtesissbtiamthat said
that actuates the hydraulic cylinders 32 or with
systerhs!"'%ﬁét el @chrenachappsialerneeiilgszoclzachiof the notors
8, 29 and 30 could be interfaced with the
36. CWlBSSQg%f]Q(IW AER A N0 281 B B, VERGrdmaul €eL6r0fthat said

he ropes through a reéeducer, for exanple of the

SYStgrBSe %{alé gesajg néglleqeé&ﬂﬁkog%ip%am@rﬂ&f %o@ﬁ}ﬁ'é@' SO

nera ossibl'e to produce
electr|C|ty t rou tor onngect e h
241pf PRESH n gﬁﬂ@lﬁtﬁ ﬂd? st e iﬁa&t&? e Plg} ghat said

4 , by epr0|t|ng the traction exerted b %ﬁ g :é§ hape—

systems sdiad WhheHes spad SeHdeE| SRR nbtHeS fHeg shape
by the smart control system and those correspondlng

memowy tdl1bhe. same rope 4 of the kites 2 nust operate in
synchronism In order to produce electricity by

38. exphai biysgnt ha )t mactidimgotot hbaimoddl, eshsrafterheedy id that said
system 1l by the kites 2 , the solutions that can be

syst@ﬁ:@ pét%@ areuad tdaphesghdeal sercdepessmemdshéen moidelasd mode from
whi ch the nodules 5 translate on the rails 6 . The

saldpgrgad:l{CEEQ{quf ?g@&ﬁ“ city can occur by neans of

enerators ors 20 dlrectly actuated by the
atlon of t wheel 6 | %%_Qh t said
Okl 2 mﬁnst;@t RSl 8i 4P dadgn wh gggt{tesgggéa at sai
actuated b the rotation of t he wheels, .16 of the
actugk gpq eyt ?Eﬁ%flPSrS¥ﬁﬁ§P99fc§ﬁﬁ?eF§g%?ﬁlp Hﬁgoeuvre comprises at
preV|oust stated, the production of electricity can
leaSaI@me@bca¢tlﬂﬁaﬁeéﬁepﬁ§ﬂ~generators 21 actuated by the
rotation of toothed wheels 18 that roll on at |east _
40. oreinvacksisn plidcetcondirive tol @daire i IChraptafiised #hethat said
nodul es 5 of the wind system 1l travel. The energy . '
direRr 06hiat ipnears famaldrgnscetse hy asithgustevérsicbien of said wind
magnetic |inear notors, so that they operate as

curr%ﬁ@e(@t YrSsakd kAld vay ddaRsporisked tihsam@aeing in order not to
levitation, the magnetic repul sion and attraction are

mod#gegn el gﬂtry nJDgt Levi tatd ngya convoy but also as
ocomotion. In particular, in order to nove a
convoy and fo brakln i uri
Loty SYECE s{}r)]cﬁ?%%ous Tlionecgfamef&a%%%%egggé%aﬂ Wat: during
operates as electric, rotar n which t
a1 BCUBEaR BRENR end TG e B Pisths Rt af (Bhg Geruated by

stator do not produce a
a flow.
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torsion nonent, but a linear force. Such force is
produced by a series of nagnets or sol enoi ds that
w@esnzre’ a sliding magnetic field, whichinterBCI/E2008/100089
el ectromagnets placed on the rail. The magnetic field
com ng fromthe convoy induces, in rai
el ectromagnets, an electric current that operates by
repel.ling the.inducing field. I S, gener a force :
42. tﬁgPdpﬁ§%§§1ﬁﬁé @Sﬁ%%%npn%gnc%p%%s}géﬂlF%%g]P%ﬁgtgﬁtﬁ%at said
magnetic field sliding direction. T sa pr.i nci pl
mOdu]e%n(Sdeléw%‘ﬂmédf‘é%t}}rgﬁné??%alqn? EonvErt ?ﬁ]g) it grgnselate along
el ectric energy the mechani cal energy deriving from
saidtyeildd@ygiing effect of the kites 2 on the nodul es 5 of
the wind system1 . In particular, the nodules 5 of
43. t Wendi mgssest envdrdiag e eglipped?,wi tHarpetemivedt in that said
magnets (that therefore do not need to be supplied)
trol PO SiLbl yndrebpesk loyiysanper enasiict or - t ype sol enoi ds (t hat
require relatively few energy) and it is possible -to
a4. Phagg Qrbhemakbcbrdbatd i ahnedi ngsatdrteropal ahetiaf on said
el ectromagnets. Such windings are suitably arranged so
t e [ N4t €351 ;
trOlﬁr A&ﬁgﬁ%ﬁ‘ﬁ %Ee %gl| g§%§$% ugéd%ﬁﬁﬁgﬁggufﬁl?%égé and storing
. electr gnets. Such induced currents partly generate
Saldamﬂﬁﬁngg?t field that is opposed to the inducing one,
determning the levitation of the nodules 5, and .
45. paipfysyetent fe PEGPECinP F‘hé:l@éﬁv‘é%'siCBﬁr%ﬁteﬁé%?fgﬁPcﬁﬁ‘at on said
energy into electric energy. In particular, the
trolhedulldl cwwposits ene ofrrghgeddorafeiierivatheNsIand t he
respective magnetic circuit faced on the rail 6 and on
46. t hentodutesy 51t akesotding ¢onttlaious, vardrattenissfl in that said
i nduced flow during the relative translation of the
rail B0l @$e oWt bréesperdignest he rail 6 . These flow
variations in magnetic circuits are profitably coupl ed
47. Wyl AgWs Q&éﬁgskﬂ‘)ora&%&ﬁ%lﬁg ElAat ¢ eRaF&terIb&Sein that at
wi ndi ngs can be interlocked to a power electronics
hat ang i bsor pt.i ' I
1eash s ERg it KOEH <Hay TPl Er D ashe e ol ikt BrPeCt 0
that can interveneb dul ating.the.farces in . .
at lEAghsPEnt®S yﬁﬁﬁ??ﬂéﬁ gﬁiga%: é@g%Fe??szkzﬁﬁdlgﬁsa higher height
~realising a virtual danmpener that can absorh po si?le
withf FegReght Fh@rotedEc PP dishgleridrgy @xc8dde@iof thre ) -
sliders equi pped with permanent nagnets, in the nornal
48. divedt $yoriemo (1 hacpbetiegototdHaiai £2 gapardtierpepdranenpat each of
magnets with which the nodul es 5 nust be equi pped can
saidbeoddfles exarpl equippedywithntiic arf beaidrrohbeet 11Sudht translate
magnets are the best candidate for obtaining a w de
on s8NQUEN18i [6)0aRadid ak NiETTeEeBgRebhes f 1 ows. The maxi mum
capacity of the sliders equipped with pernmnent

49. nat sydisnd YRt !a@ébr@fm& he, faced M e ard tRk®Sterised in that
advantage fromthe magnetic repul sion that changes

L §h ot . |51 ng. e a lower
on S\(/)é\lﬁfld tTO gteﬁg%?gsi%at. IE?a l%‘i:@gcgn s%‘i'&”%if' &9 gtﬁgg 4k 1

magn ati on t'hrough perrmanent nagn
. allows joining three functionalities i single . .
helggﬁb§?§?eﬂﬁmﬂﬂﬁgngﬁsgﬁhsIﬁﬁl%ﬁ t ﬁﬁ%ﬁlgg?SaR?tﬁO%.TQRﬁlng said

friction (sliding of the nodules 5 is therefore

ropegy { HePgPyagfBefent and can occur without wearing
menbers) , electric generation (that occurs directly
inrail 6 ) and energy absorption of possible
oscillations and fluctuations of the sliders equipped
wi th pernmanent nmagnets under the thrust of the nodul es
5 (and therefore of the stretched flexible structure
12) . In order to prevent risks of drafting of the
sliders equi pped with 78



per manent magnets, the type of support connection has

two degrees of freedomas a ball-type articulation and
w@e®Ra2sh a barycenter area of the slider. | nPEHIE008/000089

way, only stresses along the sliding direction are

transmtted, those transverse and those planar or

normal to the air gap pl ane. As regards t he energy

conversi on, e ar four c s

50. p&ggng¥§§9T éggp?c?9§§l?% - uih 8 g%iqgofét aCEfﬁgﬁﬁﬁ in that
invention: - the nodul es 5 of the iyzéenh} téaveg higher

on sgihdciddPy fin tPéFI’_sra@SB?t%é’ﬁssﬁjf e e d
whose rotation directly actuates generators 20 for

height ceidi agursnenentforTHeNWAFEENSG EPE6TEN RFECRERNIE he
generators 20 are those on which the nodule 5 meug

51. reahs. s$atdm cohf i guecatdion tan cheirmdbpt ebamavtpriged hgn that it
rolling friction of such wheels 16 is enough to

compatidiate tdestgenenaicorsridy; systdre (apdifl esid latet k&) .wi nd
system 1 travel on classic main rails 6 by neans of

52. V"‘?nﬁ%s %@té&‘fpd 117a@8<5rc§1|?1% RHOdULIn 01, Obh&tHdteRt s@f CiH Schat said
mal nl'y Dy actuating genérators 21 connected to toothed

recoye Ejﬁn X 1 term0| %k ng %ri Ated %1?1{11 fé@ﬁeé@% %J'.sourfdven if in

|gura i on ¢ he smoot mheels 16 " nostly perform
a support fun i on mg% c th £ d
53. nﬂpﬁﬁssiit?%ars §C%%%F§1% OMI a%@ggé%%g%géa yphat sal
starting the wind system1 for startl
recogeringy HsHSt dBs 19 CRAtFENGLeP £819erE) é%réﬂ&h@%}gi Fr8 at least
W nd system 1 operates, exploiting the rolling
one kndcti on between snooth wheels 16 and classic rail 6 ;
- the nodules 5 of the wind system 1l travel on rails 6
54. t hailndasgseerc ofli pRatbodigettaeehatn cllassheractidriaad & that said
magnetic rail, by neans of wheels 16 and 17 that

recd¥elisisy8tim p@r)f 95 Nedt® rSURPDILL $diRCtironleylTH@l) that translates
production of current occurs by using reversible

at arrﬁggﬂ%aft gre!ééﬂieﬂéxmd)%§ P ofhalid ReYoRrREAGI &ysA8m (8) from which

gen - the nodules 5 of the wind system1
ravel |nat|on bet ween a
Sa”%FB@%?c a??(%%dgg&%%%n%%?%aﬁggﬁg by neans of magnetic
l evitation no uI re also £auip d
55. mH@%F%EW@t?ﬁaf%eﬁgﬁP§ %gﬁﬁinﬁl?ﬁg al'r klggg?%hggd in that sai
production of current occurs by u erS|
recaveghed iySEERed)) ASt 6PStradnehaP Fr‘*ﬂé{) ]r%?f qug that translates
generators. O the four above- descrlbed _ .
at zarfieguhatdrensext hoseart et pf osdide reepvarRegusestem (8) in which
reversi ble nmagnetic |inear notors are those that
sai®nspee W©hegdeln vexyra sei@dtitec(Powers of a hi gher
order of magnitude. The devices that take care of
56. JeReiAtd Reef! €Ot rdciokinPeidglaonhary, genresatarised in that said
/ motors 20 or reversible linear notors, are used as
Pogt By i NG tR d SYSHeMdshioh8d ORBEE1E0 (17) that
reaﬂ%& @ Q%ﬁ . guses 5 aﬁ%ﬂ%grerate a light breeze at

end of the.recover.isn ystens 8 in order to favour
tra?ﬂgtﬁﬁFbgtzhgggeﬁg?dﬁﬂj'?7fhe nmodul es 5 of the wind

system 1l are n nmut ual | y connect.ed _t

57. stWé‘fQ:l?éfat?‘Pe ? bPECIT 08 (—fﬂili“ a%trqlér Cgr‘%%%tr%’ SRegn that it
in which the aﬁaerators 20 are used as notors is h €N Flexibl

compitiiseig at IF6 TRFHPs ydeERP e oPetaETEh, (tHe dPAgPRESTCNeT Hiexiie
effect of the kites 2 is mssing. In such case, the

st rumithurke (52 )ofconhie bwitddg sy tssepazrt @i #Edilty ogosaidyecovering system
advancing by inertia. If the smart control system does

8) Nold fanage yt conrestong dthéedstaggonef ebfidctodshest (3, t he
generators 20 are actuated in
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order to operate as notors and the nodule 5 goes on
advanci ng wi t hout conpelling the following nodule 5 to
WGek@sAzdn its own travel. The smart control SPGI/EFR0IS00089
the system through which the kites 2 are automatically
driven. The main task of this conponent consists in
driving the operation of the notors 28 and 29
connected to e_w nche 4 25 - of o]l an ;
Sl S e e e e R
the ropes 4 , and in controlling the system adapted_to
st rearh S MEAIS pRLETD. (Bdat SIMLEPT “or T ah B gt fReCico-tvpe
recovering systens 8 of the kites 2 . Cbviously, each
struttwien (33bf kites 2 is driven independently fromthe
ot her ones, avoiding that flight interferences can _
59. oodnd. ShetesmEA) eomtrdihgsyst elniof Shecherrfteystesnin that said
according to the present invention can preferably be
stretitkg) t heconacdi setasedei n(yeviisuséquipptd onedhl t &léarpds  (14)
pat ent application n . TO2006A000491, to which

const BL £18nge Ashabe, mmde f&iovarimy eydedmi (89dand at another end to
expl anation. Synthetically, the main functions

r Lhe {-genLLofissystemare the
é%ﬁ?ngk§¥l%%ﬁaﬁg?%drcontro 2f the flight of kites
2 . - self-calibration of the, s rs ' t; 0fihat said
0. (g8 8YStem S BREVSH Gt LRoF Tl oné Btveen ki Tes o ot St
and other flying objects; - actuation of .the driving
strefigiRfl eslexgPot F%&quyﬁﬁs(kzb i ?$H§9ﬁ8?o?%£?oFle rods® (14)  that
translating the winches 25 of the storing system 23; -
mutuattwachoecfsat Aenaales sto)- conpensati on of the | oad
variations of the ropes 4 . The supply system _ .
61. canpdi sestal | (Ineaessatiygc onpoheim $7f ochatzaheyiagd nigr that said
and delivering electric energy. In particular, the
strevbRel sysbemd ksrequirpped2w ih pongipeduppkthesie-rods (14) that
transforners and accunul ators through which the
mut B PPUCEH8! egti i fidet tnple9bedas quyrent is delivered
to tors during the starting phase of the nodules 5
of .t he wi Syst ' r el | R athe-iitkes 2 .that said
62. Su%l&'a .SXSE‘%M é&é %@c&rcﬁr}% fQr f SGOVEN T RGP, sl

yi | ectroni c conponents and providing

electric r to exter users. .Even, ] :
StIQSBE?%t?%ﬁ#%gxgaﬁﬁr¥§%¥5?r22%% Shponeh %l%) %%ﬁ?lafﬁddevelOped by
system 1l is controlled by the smart control system
follphéng rre S¥htNIHV EWITGAYf urt her refers to a process for
producing electric energy through a wind system1 as .
63. prigvidowyEyerleSor idsedrding genetain The Prseecyigpdt He that said
present invention, that integratesthe energy _
stretehverieanoly etesstureonl i wdmerisegya toingl soat ifolépet gpterfaced
enacted through the wind system 1 of the present
behdA¥EA AL EYpREL Ses shodmasiugps hat are cyclically
repeat ed when the wi nd system operates. Wth reference
t i l Afnd heo WndSySt eRbda@RGised in that said
64'h?%%?ﬁé%%%gTrgggsgﬁﬁ%ng hat the direction al ong which
. W bl ows_ i_s and that the rails 6 and 7
ralbéggrgﬂﬁxéb%?f%ﬁ?%%gég?%?'during the first three steps
of the process accordi,ng to the.present i nvention,.ih .
65. t r%ird ﬂsaﬂ“ofl%tﬁfqﬁﬁa Q?iéiaaﬁegfb éaﬁn?éfsgﬁe%gyghat sald
subtracted fromthe wind Wby nmeans of the train 3 of
clogdck B3ty iGofREBt!éd-to such nmodule 5 . The smart contro
systemtherefore drives the train 3 of kites 2 so that ,
66. t heimd raysemer ¢y tdemoriling stpessibl 84t chauBeEgisefdoin that said
wind i s maxi mum conpatibly
closed path is elliptical.

. perf
saidr gy
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with the need of keeping the ropes 4 as nuch as
possi bl e tangential to the rail 6 during the whole
waee@p/120267 f act, the nore tangential the ropes BCHIE008100089
the rail 6 , the greater is the useful conponent of
the traction force as regards handling the nodule 5 .
The fact that the ropes 4 are kept tangential to the
radl 6. [ t cont sygte
9 s R L MR o 8 (Rl bR VAR ER A iy pr et
.force, n the f.orce co onen r di cul,ar to
elll@twa?ssaf@a"wsn 1 TP St HE RS- E g et Btrdigopntn which
sweepi ng t he MAnd front surface The wi nd t hen
saidgypdneedephe i 46W2- | tensioning the ropes 4
connected to the modul es 5 of the wind system1l : this
68. dilagdi sistenf dél decerdiingesot hdahmnll i ghgreftatieedodnl gkat said
5 and the production of electric energy by neans of
railgeider at ars ROrismodtal. 21 or of the reversible magnetic
linear notors. The fourth and | ast step of the process
69. a@ead déygehno (Lheape®sEAY tBVEeNiinon i nsaeadcaxeylS ihNthat said
the downw nd area. The smart control systendrives the

raild r@,N78 &fe K1bBBe? AN c%ﬁg@ératcg guiLkly gé&%fﬁgaﬁ" @r@@ due to
wi t hout produ0|ng any braking effect on the nodul e

saldogra{’t?fat\@o yssatlgnt]ngdu I nS)D rnﬁ E#J F)ulg%tf QEL%/ ktlteg

con ystem i Ve's es
to foII the ansl ation, of . the nodule 5
Wi gt ?ivcfﬂcmhmhé%? 5 SeTRrTenrRdeit -
(even if scarcely efficient) . If the nodules 5 of the

rails(fd Sysgemaradiélnut ual |y connected through a system
of tie-rods 14, the nodules 5 for which the dragging

71. efifedtsyssest (L) prewwingpioviteinm bomharbetdgsetoinhghat said
advancenent of the nodule 5 that is in this step of

raild h@, operati aghaeyickec. 1f instead the nodul es 5 are not
mut ual Iy connected through a systemof tie-rods 14,

72. duihdiGsysteR Sippathercaadyansedesin of, tdherexesdired in that said
nmodul e 5 occurs above all by inertia. Wth particul ar

rall§ efeerenceet 0; G £2dn that gshewspd neghs N4 gtlpﬁt&

escrlbed by a kite 2 during a cyc e of the process

- CRERoRR T b BiREhe R TRt BRIl B ehae

e spe tion the win and

dlre tion deS| nated by arrow R of uj es
sect %céﬁé‘t G TG0 uST e e Et BN  HHeEn G s Tgfte Lo 2 concave

nodule 5 of the wind system1 , the four steps
part déwpe’li-ng the process according to the present
i nvention, respectively designated by dashed squares a
74. | Whnd systedh d(del aedcridigo t e vaeimud, sphseachegased nin that a
which the kite 2 is, depending on the wi nd current
sectitnr e€tda0n Wils WhBj ch it ksctHanmelsed, are as fol l ows: a
) during such step the kite 2 proceeds transversally

75. ﬁﬁrs?éﬁéﬁt (10 dherwingd b raathon ¥ (gguaharacidribbé& in that
21) he wi nd then blows transverse with respect to

saldtltbﬁla%’ﬁfh%e%g&pﬁéd %Eh%éeflst be t!ﬁhtcﬁ daid -El}%ﬂ%pg(tﬁ of said
he unwound sections of rope 4 I|Increases since
nmduﬁ s rans amay fromthe nodule 5 of the w nd system
N8 such step proceeds simlarly towhat is
di sc osed |n reV|ousI mentioned_|ltalian patent
aHbIP‘%’c‘“ﬁtSu 6% r(l IPB6 %)o%ﬁtéilalt“o %\/n CHIPEF T Eirtle Bahat sald
be made for_ nore expl anations; during such step
wheekhe hopse 2iespatels alkswgdtie §arresalrcte eghSW EGr  generating
which the wind blows (square b in FIG 21) . In such
electstigptyt he exploitation of the lift of the kite 1 is
summed to the resistance one. This nmakes the kite 2
speed greater than the wind speed Wand, in order to
exploit the dragging effect,gjit is necessary to partly
rewmind the ropes 4 . In spite of



such recovery, even during this step, the energy
bal ance is positive. Afterwards, also for this step

W@ b@sgr@senents are valid that have been descrP@EUr2008/000089
previously-nmentioned Italian patent application n .
TO2006A000491, to which reference can be nmade for nore
explanations; ¢ ) simlarly to what occurs during the

above-cited fjrst step. a ) of nsve Lad, - J4n sthi ;
7. PGS ReR o e PERAR s ahEV AP R sl e e
~_respect to the wind direction Wi(:sq recin FIG 21)
railaffd fRecTERgER GFtt AE 1FARGUTRE LEEFi Ond-of rope 4
i ncreases since the kites 2 nove away fromthe nodul e .
78. 5ighdt Restwitnd 13y ereprding APt ekaidr dd; SNERAFTEFIeH] sin that said
step the statenents are valid that have been descri bed
racki n(Hneviieushyramentii oored skidl immilpat@nt wappl i @ attioefhed . surface
TO2006A000491, to which reference can be nade for nore
perpSXPlcanat i«ns; plane @r saig rhis @) epnd tdméekidde towards a centre of
proceeds along an opposite direction with respect to
saidl BfMind QN eeteAURELY ddFH431 28). . The smart control
systemdrives the kite 2 in order not to generate any
br aki,n ffect, si ' f a) sugden MRROQUVIi® that said
9 4d linﬁe%ye%%gfa %)wgt}%%f{j%ng?eqohg{lg%gn%i Sts | nd%g qui ck
c.trapsition between .t transverse LL.Ng I -heq aos -
ot (BL°S | FRVEPES L 1 IPor ARt e SdCAr 2t T EoLevitarion
three tines the affectedarc of _circunf rencg i{; t he reversibl
and/pF mah| RNAFIE CXHET bRl BSUER LRECRG AP'Sy St &RfY 9fC € Y
travel s along such arc. The kite 2 | oses hei ght
usedwi t hout opposing in any way the translation of the
nodule 5 . During such step, it is necessary to _ .
80. I efioMekystdan r @l)aticeetgirghdant claimesi?, a chengctswdspdninpfthat said
unwound rope 4 . At the end of the azinmuth jibe, the
trolkbl€1d)i ralaceds idh erderraio b oaptesrsdobywitdeeswiitd W) .
and proceeds transversally with respect to this latter

81. O%ndA'sggt%x?f(lt)hia%c%E@ﬁgt he staterm)t sharecnatibedt hatthat said
have been described in previously-nentioned Italian

at licat] . TO2006A000491, to which
Whee?‘Sf gﬂéngzpc%rne {élggntarge for nore explanations; and e )

cyclically repeat the previous_ste for : :
82. cd’ﬁ%detsé(s%/?f? aﬁ%oﬁic&f)riiﬁbg rﬁ?dﬁﬁ%mé E) ’oﬁ:glafE %’e[@érrgisﬁdGlr} that said

As can however be noted, contrar SF%ZV\Mat is_discl osetd nets
trolilgy| t &l) afrarateres apjplsadat reht n'® G5&RDOBGgESTmanent mag

related to the wind systemw th arns_and rotating |
and/elmaétectirnmadriatls, t bxploiiied SyBeEfs iFoteddet el A AgPLe-

energy with which the Iength of the unwound secti ons ‘
83. of wirgPeyvatés (Ncreasediny tcediedd §@t patracotzsedgin hghat said

wi nches 24 and 25 of the w nding and unwi ndi ng system
troldyaneh )of st b ipheni wighs ¥sicembeds afl6f MET)r apesupportiseid trolley

théeé wind system 1 according to the present invention
(11)t he;guggul ation of the unwound sections of rope 4

occurs by neans of said wnches 24 and 25. During the

whgl e, operat i cycle,. t ki a [RY: | ; in that
o4 { AT SPRRl Vol e R RGP okk e gn . i & pherae o |

firstly dictated by a. technical need singe t :
said ‘@Iee@*ﬁe(lx/é'n&g%y@f rﬁnfeﬁ%?ceedsf”bw ysﬁlgaﬁ%ﬁg\gteeﬁ)tg U3 springs

respect to the kites 2 . Secondly, the continuous
couplledetnardrgelel tidbi dHs8EH®en hei ght gain and loss is

al so extrenely advant ageous as regards optimsing the
85. endimy dysaemcah taeccgu@irrga@pe@lwo%@h@rmﬁgd.d]aﬁaF ised in that

by sweeping the wind front surface, the power that the
saikivhesl2 are abd ejctinedevekopllieysgfEat.er. Mreover, wth

respect to the wind systemw th arns and rotating
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shaft of Italian patent application n . TO2006A000491,
the wind system 1 according to the present invention
WO 2008128 ved in the foll owi ng aspects: - whil ePEHE2098/18H0089

systemwi th arns and rotating shaft is characterised
by a central guide and the production of electric
energy occurs by exploiting the tw sting nonent
generated on the arnms of a turbin 5by Fite%, the, win

96. SYSEENTHF-Fhe Lpr BSETPAVERL F ST < %hSF SR GFFSET by
ring-type guide, with at [east one nodul e that

troli ewnslal exrcoponstadase tn&aERiirolamd @hér gy conversion
occurs by exploiting dragging of the nodul es by the ,

87. kinties; syswdi | @)i actdedingndosybaiem8li t khararieahged in that said
rotating shaft driving of the kites occurs exclusively

wheell¥ MEANSE 0faiHOPESL1elN (19)e avk Nk rayigé@ mubhialhe ppresentular.
i nvention driving of the kites can be perforned al so

88. t%%%ﬁ@&ﬁ' Bf)S Qico3BOid efS Blacednn dearetdligesame that at
kites. I'n particular, driving occurs by creating, by

leasrge%gg %ff SSB9 l &h elst u{lt%")” gﬁf:es_%iﬁh%Eogié&e (1i9§er‘%3@ls on a plane
pressure gradients. Such driving node iI'ntegrates or
repl aces the one pr.avi ded the w hLhAr 18 qne.
parag LGl 1y ark esﬂgf%l%-r i |(I§¥itnO féﬁ‘é%rdcnﬁgé{i,?@g}%m (' "B
arms and rotating shaft the conponents arranged for.
89. sﬂ@@@n§y€h@“réb@sa%ﬁﬂdHP?vF%gcﬂ%@‘Qﬂie(gPﬁa? I?ﬁgg in that at
turbine centre (and therefore far amaY fromthe_point
leastn onki off tshedr opeslaoiid) avady FHEMUEREIYT olivd tlt?\)vi?dgn a plane
the kites) , in the wind system of the present .
pardlD¥BNid enplhee stfosbhg syt éfs frorordhe topasvarte sgid module (5)
board of each nodul e, next to the recovering systens
fro @etfifrkh§es. The absence of arnms confers to the w nd
system of the present invention a structure due to
hGly 14,k SROS$) ble-drRiHENEs ALEa POVET,S WMalrBctBigRed in that at
9O'nﬁgﬁg¥5%?5ers§o¥ nagni%u%e (for exanple, 1 GN wth
respect to p t n ainegy w4 a oplane
leassty c?’xgmov%i ﬁ,?lgm%keéfsa I(%?at&e ald w Hﬁ theS on P

S arns “and I'ng shaft. In fact,

dchat said
a

renmpval of arns_reduces the wnd, system | [ n :
PerRenARS AT EPeds PhE S |S&%§t Aot f esﬁ?at Ohgg%f:af:?bgdg%‘fﬁal torce
t he nodul es and consequently, with the sanme di stance
opengsing e garddElan®)the fol |l owi ng one, the nunber of
modul es Wi th which the wind systemis equipped;, - | ,
91. whitirel isystére () ndcsystion Wbt Blaifd Safl $ot sPPRYCISHaped 1n that
the pipes for recovering the kites are fixed, in the
saidMtREl Bystem ofrahbeatprsesentaiidnvent i (6h ihrsdei @ econcavity of one of
recovering systens have the end part able to be
sai®went£dq wed'h the chance of rotating both in the
hori zontal plane and in the vertical plane. This
fagildt t . eCo¥er] eh aadok agmchinAgacterised in that
92'0p@%§%f§%§éT g@ F%%?ﬁ%?ﬁéroof of the high efficiency
. denonstra th i.nd s em and . PLOCESS, - '
Salgc%%ﬂgﬁﬁgaﬁ% Bﬁgnﬁgg%%n%nié@%n?%o%?K%P%ﬁggpg@sﬁgfg Fgld wheels
provi de sonme consi derations regardi the power. th
(16 Hte TR €21 ?QF%?bFég?% Supt Cg@f%%hq%%aﬁj§§$%lﬁ%r@g dhbrace a
such purpose, with particular reference tq FIG %Z,iﬁ
sid¢ ofageidasie ¢)r Srisntes dpeiels PROYHTATS yEghrlosed path.
aerodynamcs. It is known that, when a w nd current ,
93. medisd asysttani ¢haryceRerony nEan @Ladlir PhceCRTaCERr SRyl iigpthat said
"airfoil"), such current generates two forces: the
recé¥eadnfos@ech par abhetides dirleest omatyhindriichl wiimg -
blows and the lift force L perpendicular to such
direction W. In case of wind lam nar flow, the w nd
currents AF] _
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passi ng above the aerodynam c surface AS are qui cker
than the forces AF2 passing below it since they nust
w0 easa202fbr a | onger di stance. Thi sgenerates aP@EI/ERSW®0089
decrease in the upper part of the kite and therefore a
pressure gradient that gives rise to the lift force L
. Instead, with reference to FIG 23, suppose that the
kite.,AM can e 0 he Ijift. ferce di ' - :
4. g o et Lor o nn ot i ShechEE ki Rdp gper said
the airfoil ?ﬁction AM i s s“gg&ed with respect to the
LeCOYEIHRIsPERE™ (Y sichrdady, 2| Fiqt L rie®aRtr 455t or ce
are respectively perpendicular and parallel to the ,
95. rdindi 9¥stRitnd 18 pBetPiing Fespedlr P4 t Herngctgrised in that said
Designating wwth S] _ the force parallel to notion
treltig-¢epe oatamtuset HsSzauhprddricidhpeatpeledistuloae waddingh net for
direction, the conponent of the lift force L paralle
contéimihbesarnt kane diecti on has the sanme sense of the
translation of the airfoil section AMwhile the
96. Parall elscanponenicfrdthe €6 agrder ce,D hasadbeORRaAsiing that a
sense. For this reason, as regards keeping the notion

sect |dh BrPEIREAILE 'lsartyy?%rsec‘ib.b%et 0sWNdngHidents, it is

advi sabl e to sl ant e kite AMin order to obtain a
high . ratio b en the Lift r.ce .60 : .
IR SRR e L R e AT S o
the drag force conponent D . These caonsiderations, are .
paddifi 5o a1 FIRRPBV LY SnETEIGERTS: GRopTRE iPnd SyspaRing in 2
-1 . The smart control systemin fact drives each kite
sliding pfopajet kitekedp the ratio between lift force and
drag force high during the steps characterised by a
98. hinghd deaggimg(lef fascbréyng e wilagmkisf es cRaradtersseth &1 that at
way, the kites 2 oscillate sweeping the wind front and
leas@engeat icigspovef daedt actbeermiapessydtpul | (STheipoweressible for
generated b y a single kite 2 is conputed by
perfOMlihPhyiMRankhe speeifidsW nd power designated as
Specific Wnd Power by the front wind area intercepted
99. bWiBQeiﬂtteﬁ ((Egggéé’ortﬁﬁ?k{:!v ecBifb1A A RY NG K that said

Power Factor a performance coefficient that

depends _op ratio Vk/ bet n kite speed V.k and win
recolEH WHERHY BH (S e BT EToht S and K. LEbePr ol s to @
Krefers to drag, nanely when the kite pulls the
vert3aduhBacionst PR SRF t A Fare s tantt)speeds al ong t he
w nd, while coefficient Ki refers to lift, nanely when ,
100. t Wéndki s¥steml 1(3) t Recduadte ofstifairnt ﬁ@aﬁﬁ§§?F+%ﬁaqﬂ§ ithat said
order to sweep the wind front surface. Due to the
recovérfing syrteki t(8) sieeduimparuehtihiaghéeasthamet Aetdiuddted joint (9)
speed. The kite power is as higher as higher the lift
in or@&icblod @apety droctiiel cdedy.akAeSt@meexsaigpited. we can
suppose that V k/Vvw = 10, K= 1.2 and Kd = 0.1. In

101. S¥SHd cAZRemKPR 3c20rRd! 8o o181 R0t@N, NellaraHBROSINANt it an end
air density p constant and equal to 1.225 kg/m 3, the

f y e ! b . _

port RS M S BT PR ) 0 PRI L e
132.3 W.n2 Th t t KiteP

enroft rostel: POTRER, PE 11s L8t G028t TG Ehe P ol | ow g
formul a: KitePower = KPF *SpecificWndPower * A |f,

102. £ Bindxafiicd, (&) kPEPTREre R édant Hla Strfacerspedgimghat sach

pushed at
one of said ropes (31) is constrained to at least one hydraulic cylinder

(32) .
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the speed of 60 ms by a wwind blowing at 6 ni's, the

power that it is possible to generate at rope |evel
wowwsd20287 47628 W. Such power therefore woul dPCT/IT2008/000089

correspond to the maxi mum power that the kite 2 is

abl e to generate. The val ue assuned by KPF anyway

depends on the kite 2 effrcrency It is possible to

103. g@%ﬁ%:@'zst%%s%w é’caé gg§n ﬁgﬂhﬁﬁ[ Zgﬁagcﬁjetrgged in that said

F assunme ue equa

wer that can_he obtain froma kite 2 wth
nyar RS i gt d 268 @%z@@@@% ELATNE ToCoWTiads e e (?5‘ next to
for converting energy, characterised in that it co
saidmpitdeglateg Jpafst(%ne kite (2) adapted to be driven
fromground imrersed in at |east one wind current (W
104.; Wand|smsemone modar@ingsfoadkstedSt or th0gdnstaamacsariged in that
| east one rail (6; 7 ) placed next to ground, said
saidnpditkel {S)cydéndgy dBAnerd edtthiraauph athydrasiiorsstapecontrolled
(4) to said kite (2), said kite (2) being adapted to
by s@ﬁj@ﬁhmemohynga@@sﬁgﬂule (5) in order to drag said
nodul e (5) on said rail (6; 7 ) and perform said

105. CQANET $}20n0f 1 W N LR O%J REQike! RAL T LA £NRLYYsdiOUGHat said
at | east one generatlng system coopérating W th said

a aid rail ( )1 id (4 g
end nggyéed:g%th %lgtrgﬁsnk gre%gfgalﬁgneFIQQ roﬁ?gﬁggg linear
ald ite éﬁ%C?QQ to control a flight trajectory of
elec@%Wﬁc A 2jecu W nd system (1) according to claim
characterlsed in that said kites (2) are adapted
106. t@lﬁ% Bste@n (So QQngd%Pq|@§cFﬂ€ﬁ¥1é£§rtéaarﬂFt§5#%ﬁ iifjd that said
current (W is maxi num and does not inpair said
linear amsicatrporrhehisal dnpddglse ar8) contsaliledr &iyl a8y .sm@rt control
Wnd system (1) according to claim1 , characterised
systéml that said kite (2) is adapted to. be driven in
order to produce a traction adapted to translate said

107. MAghd sykmon1 sakébdraihg (€ @lawAy$08) 0fthrbhEe 5B in that the
sense. 4 . Wnd systemaccording to claim1 ,

end GRREAGHETT 88| Aot RAL ANeALLRCKs aRg! gorpf t%u%hk'éa%(%)cretched

W th respect to said wwnd current (W 1s such that

pull ed up or flapped.5 . Wnd system
flex%%f S%%%% :% ‘claim1 , characterised in that said
kite ( e of flexible mate W nd system
108. (T)mdac% &i“ng?)c o qrig to cﬂﬁﬁ@c%if i %%rarcﬁefﬁ?fj 4gj ghat said

kite (2) is made of senr-rr id mterial. 7 . Wnd
recosyrdpanySEFmatordi g ireed it 8 LOUPRAR attepF seipsin
that said kite (2) in sem-rigid material is equipped
109. wiiihd egysérini ghit exredrfiyragrgo 8lainWiid, sykammtet)sed in that said
according to claim6 , characterised in that said kite
end fa2t i(10)seésk-dn dndreasdieri actiisnShapeddasy rtogh tdmangsutdiet edge.
aglider. 9. Wnd system (1) according to claim6 ,

110. chak@cdpsrbnedl) Naddatisai €b kitem(B), | ths@ftefi@ddin that said
material is equrpped with | ozenges |n pol ymers. 10.

S ) zac n t characterised

reco?@ﬁﬂ%a%/fégg{{‘d(%e%é_fﬁ%c% |t8r31/ tglfe é | te (2) is

a tric w rrre ct tot Sizes of sald it
11. t§l¥r@m sgeréll e 4 ex|§1r‘rq tt)e c m\;vzi g gv% Cr%efﬁeds lgl )chat said

according to cIarnrl characterised in that at | east
TeCOYSIENESSArl Kt E8RBhSeSr 8" JGRRE P CPREEAIEF el i hanged cover.

multi-layer configuration to forma train (3)

connected through at | east one of said
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ropes (4) to one of said nodules (5) . 12. Wnd system
(1) according to claim1l, characterised in that said

WO 2p832024) connecting said kites (2) in said tPEI/Hr20@)000089
are integrated in walls of said kites (2) . 13. Wnd
system (1) according to claim11l, characterised in
that said walls of said kites (2) of said train (3)

are connecting el enent .between id ki 14 -
112. ibed GEER (1) BEESPEhG L 6 erh s hebEtsEfed ghithat said
in that said walls have an airfoil siction.15. ang trains (3)
contginsreiq B) SHeRD WAt TOF AIMSTRY thaPatt éPFsRd SR te
that said kites (2) in said train (3) are shaped as an
of sard kipesshi2¢h said walls extend to be connected to said
other kites (2) . 16. Wnd system (1) according to
113. clfahdn distemhal pcdeoirsén i 1o thaimshild kheescte2)sed iggitgat said
train (3) are shaped as a plane wing with one or two
reco®drisgl &y Gernegt iiRgavedriged daialpd system (1)
according to claim 11, characterised in that said
Kiyg; b (gl iRy () have tid,f eneRictsiriesd one that said
114'fP%ﬁ§tﬁ§%€?hé§? %ﬁ%{vvﬁ% system (1) according to claim
17.. character] ' 0 Ki st to
recoggiy grrso}élsﬁcleé1 6%Bs%%aégréaﬁ%ﬁjegl?éelgiea%%gﬁgggéﬁd]hg)t%gi zes of
saj.d kites ( decr ease en_.novi a . SAk d: -
115, U e ™ kb SR St or (1) RetordiRe L arhi et s=id
, Characterised in that a section of said ro (4) is
recoyeingbpestero (8 Wity 255t P1hsidecHdl OT%J é)Eng 19,
characterised in that said rope (4) has a smaller |
116.s@dtiosyatext (Lb setatding etq Dladndl e grrbarastasdesd ofpp that said
next to said nodule (5) . 21. Wnd system (1)
recods€Rndifgten Bai mslpwehds ast@rtiesediuiring hagcevery and takeoff
variation of said section of said rope (4) is
oper&OMHsNYPUSid2Ri caN (¢ system (1) according to claim 19,
characterised in that a variation of said section of
117.3%%@%’%&(14)(15 SabdbrtiBRStM AR Af { 5Bt ThaZderdMiBEd in that said
system{1l) according to'claiml1l , characterised in
t hat a section,of. ' e r est when
recol BRIV TD) e SorOirry carT e s dart Ca o oy oot i
an asymmetric lift, 24, Wnd system according to
therg| &9 3T QYEF oSt itééﬁoégl OP%%%@S? aéf?)éﬁleg (C‘Ebtgi ég) '
coated with an extruded sheath with a star-sectiqn, 25. 4
118 Witidds 9891 (1) AECTIPAGUY o HE M CTeRAF dteFiody that sai
in that it conprises a smart control system adapted to
recogat mAtdysaEhy isohandleds divd reppe ¢D)atl ts&ing flipghi actuator
trajectory. 26. Wnd system (1) according to claim 25,
(37)¢haracterised in that it conprises a supply system
cooperating with said smart control systemfor
119."80aQ1 BgsAGCUTY! attomiagdrdetiaier Y1of @airdcedeieedi tn that said
energy. 27. Wnd system (1) according to claim?25,
lincGRaracteni-sedsin hat,,sahde$ MY tereORLb 0k §SIEMHaSd recovering
equi pped wth a set of sensors placed on said kite
2).,28. Wnd system (1) according to claim 27,
syStefaiBct eri sed in that said sensors placed on said kite

120 e P, O ROTBUS U881 20 P SHEL ALY i e s

recovering system (8) is constrained to the ground by means of rods (36).
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sensors placed on said kite (2) send information in

W rel ess node to ground conponents of said snart
waeoomsnai2zssystem 30. Wnd system (1) accor di ngP@DIT20E8/090089

25, characterised in that said smart control systemis

equi pped with a set of ground sensors. 31. Wnd system

(1) according to claim1 , characterised in that said

kites (2) are_equi d wwth an.ac ti - . :
121, SURER | PG 0ot BT BELRS SIUID FRos O e thpgosqy iy that said
system (1) according to claim 31, characterised(in 4t q
rodst Haf) sakrdt adtudtieny snds seadi PLeyery sy sthi Sonpid s8¢ = et
at | east one spoiler. 33. Wnd system (1) according to
recogdming 8PstavhdBacterised in that said spoiler is
actuated through systens wi th autononous supply. 34.
122 Winddsygstem (1) acenddhagrd alelimi B3 chehastmrtieed sy that said
in that said spoiler is actuated through systens
line8HRRILEELRY IRANS Ohidted BBSH toneheahioent hatd foosnisaidls (36) .
nodul e (5) reaches said kite (2) . 35. Wnd system (1)
123.a%gad§§p§c€§noa85@dm§4to chakaci |y, i sedrddtradd sidl @hat said rods
systens” that actuaté said spoiler are piezoelectric.
36. ,Wnd stem or di 0 i -
(36) C AT attet iié%%arl na(ct% ?ﬁ% %ai(gbg%%eeﬁgkﬁl?f ggﬁ%rtaénggi ¥ e oY
spoi l er contain shape-ne pol r 37, Wnd_syst
aCtuE‘%n@héébﬁjd]Hﬁ’&af oaciﬁué‘fcﬂ?%gfgezhaﬁna%fq%rqsfsgal? n Cﬁg?ﬂs/n i g{gtem (8)
systens that actuate said spoiler caontajn fibges nadg 1 (6
neare$t st abid cadhapenerot yEted 8y 538 NRAAAT s3fstonfl Spid rail (6)
according to claim 34, characterised in that said _
is asysdremsdt hAtsaadt tercvesial sypesnt d8) r Exahest cigifaneid rail (6) 1s
wi rel ess node fromsaid smart control system 39. Wnd
1ifteysdem hiljhaceetshinghto ttleabm kt, wehdr setérissdd (fh is.
that said actuating and stabilising systemof said
124 .Sifesl LPsFBN0AYVEECERNBEI 68Sclatiml eabt @readi¢retionalthat said
sponson. 40. Wnd system (1) according to claim 39,

cont?a@r%ra%%ﬁ i ﬁﬁ%egnct:ﬁ;@l i8 aéd%pgécﬁ &%t HhONGeneROAS AN AF B rm.

ransverse t rust direction of said wi nd current
(W. on sajd kj.te (2 nd e fl.ex di i:nNQAi E n
L e e
41. Wnd system (1) accordjng to.claim.39,.. .
one efa%&ct 6P erg \tljzit;h halilﬁqd:,] ﬁg%eaq d5si %%P%;l%gea%crtéoned to be

said directional sponsons are |lifted, actuated by a
compfolsety, o2 2t Werbts 8 érrts) (Fecdfing to claim 1
characterised in that said nodule (5) is equipped wth
126.atwWirelastysoae 1ol deypriily to ¢hadmslldbe ahomytsaierd ain that at
(6; 7 ) . 43. Wnd system according to claim 42,
leasthas actart se)i Asthatoxsaf datidobdrepifdd) has an
aerodynam ¢ shape. 44. Wnd system (1) according to
127 Cl @M 49st&haracteeba@thg Rot BRinON 2641 ghdraotéeysedlip that said
conponents are arranged per driving said kite (2) and
stri ' (s W : (;d)yq&ccordi ng
box 1584 4 r%“%%?g%’gg?g%tl?rsi coftri VY hiSHed e Tk ks ey
(11) co nents, are_arranged [. C erti -
120 ] TSGRt O (15000 Arng T o [haibtBELR in chat ac

characterised in that said rai If':, (a6) are at different
leaq{eisghql gart (39) composes a cover or S i1d contalner.

129. Wind system (1) according to claim 124, characterised in that said
container with hinged cover is adapted to be opened as a platform through

at least one linear actuator.
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47. Wnd system (1) according to claim 46,
characterised in that at |east one of said rails (6, 7
wO 2008/1pi28ted at a | ower height with respect t oPGE/IT20E83100089

one nost external of said rails (6, 7 ) and at a
hi gher height with respect to at | east one nost
i nt ernal of said rails (6, 7 ) . 48. Wnd systent(l)
accordin aim4 chara ter i t hat f
0.sdfgd ﬂs) a?csoréaﬁ? pped hff ra&e& ‘i? F ol ]l%e yoat said
(11) that translate on said rails Elaced at

linedf fdcHahersharg rﬁ@tfﬂbleqmﬁds%%ts@%t( ff PP g™t o
claimd44 or 48, characterised in that on said trolley

131.( Windt hatter dhs| at@gdong st d-lean| 19%) Pppaed@rageq in that said
| ower height said conponents for driving said kite (2)

lineafthdraatsiorraghwhiadl fopydifdrsapret@tednged. 5gdranlipd system.
system (1) according to claim45 or 48, characterised

132.1 Hihhatyermsand seqlddedg (dd)cibhat 131, anshate@srdredaird that said
rail ¥ pl aced at a higher height said conponents for

1ineS PV 515{:5‘195 GRE rﬂ%e%’f%?é&t@@ﬁ@ﬁman@éal Woadisystem (1)

according to claim1 , characterised in that it
rises, at ast n v S d i

133. k%d( §Y5tené2 &8 c?lr{g G Q{laglgcg%/d{:}ﬁaga%geg%dfnqgtl that said

characterised in that said recoverin s st.em (.8
IOPQ§IAﬁte&rﬁtﬁﬂuﬁg§ﬂe8FtPo r@ﬂﬁ %%?gtg%g(

according to claim51, characterlsed |n t hat
Syste@cé\fﬂe@lﬂﬁg Wiisheniaig) HPegondd r SPRe Pt ores’ﬁﬂfalki’s]ryol?‘e?eaed and

(11) next to at |least one end. 54. Wnd system (1)
discaocartdidngo tamdc FadrmsB1g leitar 4¢terised in that said

recovering system(8) is constrained to said trolley _
134.( Tindt hatstem anstatdEsgattoa dliegherlliei ghoraeherised ahneptat said

of said recovering system (8) from which said ropes
recovAtidp é%}-étteﬁtow@y dsogadideki be (@hst bfe Mittthasyst emofzblp system

according to claimb51, characterised in that said

adap(t%§ VELLAG,SY %R? M L&)k Sif %U@éésas'lﬁﬁ dsdi@ sahithst (9] @Y said kites

that translates at a | ower height next to an end

sai ecoverin S 8 es\(
GBdI?‘Ir e&rﬁér SEleels %al%l)ét{é {%}% )(3523f\’\’€\%f<5] dklt%% ¥2) 4hside said
according to claimb51, characterised in that sald
conted BeY et e ®8) i s equi pped with cushi oned
wheel s (17) that translate on at |east one raill & % . .
135.570ingy sulsEyst B pEFoREer 8P nglals dPdi mipTaFtEEsed 1n that said
characterised in that it conprises a stretched
autdreexd Htersge wyster is12yntdildd sur epehethatt esqrsirel system.
structure (12) contributing to support a wei ght of
136.Saithd ¢everi (1g ayséeing8roanthinutida) | ghaxenhecisedgiat that said
| east two of said nodules (5) .58. Wnd system (1)
autdtt 0 dsﬂ'&a%gg ShAm 94, eGhigpagt rﬁi‘dtﬁ&@ah@léﬂ’iﬁ@ Sladldres handled by
stretched flexible structure (12) is equipped with a
be lvertlcal |attice-type structure (13) . 59. Wnd system
%ﬁ) according to claim57, characterised in that said
St etc%(%/ E%nljf)ez(lebl % St ué&%r ecﬁgjgr) 1 e&lfgnragggrivgehhin that said

Q
ons ra|n at an en fo sai recoverlng

s ystem (8) and at another end.to said
she]rv&st it€arns S &@F}a}r@ (tmnsel%e? Wﬁ&i’% rg%d(efj:rlbe a closed
according to claim57, characterised in that said
patistretched flexible structure (12) is equi pped with

tie-rods (14) that nutually connect said nodules (5)
138. Wind system (1) according to claim 124, characterised in that said

sconnection

recovering system (8) comprises at least one disappearing guiding system
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61. Wnd system (1) according to claimb57,
characterised in that said stretched flexible
w@raae2se (12) is equi pped with tie-rods (14)PECTHER2008/000089
nmutual | y connect said recovering systenms (8) . 62.
Wnd system (1) according to claimb57, characterised
in that said stretched flexible structure (12) has
| | a ct| eye I I
o foChRIE; el R S GED) Bl cole TS G El R gy ninses
characteri sed. i n that said stretched flexible
COVeE{GREPERrE @1P}2'dSHPri ses a ring that fol | ows
|nterfaced behavi ours with respect_to said nodul es, é%
Wgnd gVTiems fdt eRsqEing cot dilagnt % graracterised in that said
characterlsed in that said rail (6) describes a cl osed
disapaddring5guiding sysnamnl§1pl@aﬁﬁonaxtKFQ:@aéﬁa¢¢ﬁua4ner with hinged
characterised in that said closed path is circul ar.
covebb. Wnd system (1) according to clai m 64,
characterised in that said closed path is

140. elgi hBt sglend 11) VRO Bl 84 e (chhimcTiy, dichgrécrettiaem £6,that said
characterised in that said elliptical path has a ngjor

: di n J4en i1Ghssaiod ad f d
dlsa é%lgg %@yQEﬁg thg g@vﬁ%ﬁg%tggﬁﬁtf%hé%cgrdﬁnngo Tooh Teee

PlaCﬁ%r%B%?aﬁl ara%‘eﬁ' S&% 2n g%tﬁ% galtoa,(cs 7) are

FEh according to claim1

characterlsed in that said r are sl anted
141.¢ Fipgupreicict!la ?%ﬁﬁ?gﬁn%e?ﬂréiﬁﬁﬁai§§(afgér?ﬁﬁ§ e at'y that said
translation of said nodule (5) and to a pull of said
disaRpearipg)guidiog %N&ﬂ@msy%tQ9ﬁF{9£le§cEXw§%lﬁgSW%ftcF%@?ﬁQﬂ system.
characterised in that said rails (6, 7 ) are paralla
142 .7 WinW mgssest €M (dYcacidogditng cleim| &i neflaracterised in that it
characterised in that said rails (6, 7 ) are
comp@ ONGLAbE i €ach73f Niadmsysleem(§)l)e aecoredyngnd @xphbsinnlsystem for
characterised in that said rails (6, 7 ) are lifted
Saldfpgggt@ ground by neans of pillars. 73. Wnd system
(1 accordlng to claiml , characterised in that a

143. S%ﬁquQyQJem%ﬂl‘}' E@éclro(lﬁ%;hjcé c,sll'é@ﬂe%f‘s (ﬁl\é’?aé@é:rq@edcj?n that said

t0'a concave part ereof. 74. ‘Wnd system (1)
accordi.n char act e
recozﬁer% glnlal %éﬁtﬂ.gli)% Sﬁ%ffﬂllss Ipﬁ. eaaﬁ gi <§je S é&r%cogei?‘ﬁ? %Qtem (8)
144, dfaSy 8r7CqE) 19 S 2GR BpBA e e aﬁf%' 8g §Rtchat said

trolley (11) of sald nodul e (5) transl ates. W nd

recoggsy @imd( @YPEEEon diRGen oCRIPAL pE7 5L %@ﬁa%ta@tl%rti@ééley nslldmg along
that said wheels house alternators keyed-in on said

at leheeltsiof oailgenesadd giel mcbrecingy syFtemMAd- system (1)
according to claiml1 , characterised in that said rai

145.( 6)1nds segtdmppad wetdrdhgl eastlaanelaBckehatbyteriz8d Wi nchat said
system (1) according to claim77, characterised in

reco'ilgf’f} S Ayl Re K £l Sdydtemak k apgeihen ﬁ@tt@ i leds®) okt Brtificial

toot hed surface perpendicular to a plane of said
Wlm{%bﬁ“%: QH%Lorlented towards a centre of said cl osed
pa escri be _

d by said rail (6)
146. Wind system (1) according to claim 145, characterised in that a

plurality of said artificial wind thrust devices are arranged along the

length of said recovering system (8).
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79. Wnd system (1) according to claim1 ,

characterised in that said rail (6) is equipped wth
web@stizefngnet s to all ow a magnetic | evitati onPEHTF2008/000089

an energy conversion through linear notors that are

reversi bly used. 80. Wnd system (1) according to

claim42, characterised in that said trolley (11)

147. t'f/\@ﬂ@%;l mor(‘l)saécgtorréirll%(@ CQXMHBPJBS gﬁaﬂlﬁ%lr§s&il6m that said

system ( according to clal

artl%gﬂas\?tvgqlgigt?lrhg a?‘gg%;%%:r S?r:,l]% J)ﬁc’cr()%?%i 4% as,%%dsrgomgjt:t control
characterised in that said trolley (11) transl ates on

SYStd%id rail (6) by means of permanent magnets and/ or
electronagnets exploiting a magnetic |levitation

148. priipgi pyeiemB3( L Watgosginentq 151aist okdi FRpeeterkacm g2, that it
characterised in that said trolley (11) is equipped

compyisels $ar deadheelfs s¢i1é, matiples o(Fuppoysteni thit rbbbeyinglihe force
wei ght. 84. Wnd system (1) according to claim80 or

peak83f ehat achesiced in that said wheels (16, 17) are
interfaced with said nodule (5) through springs

149. CQuRd e stBmpar@ldebriMid) tdaepenerus, 8snaMRdrs¥st €M that said
(1) according to claima80 or 83, characterised in that

systéﬁa' floﬁ’\’hgk%osrbﬁl]r&) gLe fb?&@egeéﬂ& t{é‘)l legéfgogegig)wnzges atwﬂa%st one

system ( accor |ng to cl aim 85, terise

t hat ald trolleys constr |ne
carog ) pEg e gy S P et rV&r%CfflﬂycFS%%latlng
haracterlsed in that salid wheels (16) of said
150. thnﬁf eYSt8) (ar eaPFaiedontiteidl 1y JperpRriditent srd 1ggthat said
Wnd system (1) according to claim85, characterised
countigywekgitt 46 Lesd 6pen ghesarelnghees sq thy offesai @f a tension of
trolley (19) rolls on a plane parallel to a plane of
said sapd f4i.l (6) to support said nmodule (5) weight. 89.
Wnd system (1) according to claim85, characterised
151. i Widdasysateml e@st senerdingsaid sgel s,( Idarabtsdisdd in that it
trolley (19) rolls on a plane parallel to a plane of
comprSidkd fH bat®)orf Ba Oy dRELILs RBEEVENyssah drdeul & iR nd 'Rid ropes
overturning. 90. Wnd system (1) "according to claim
(4. 85, characterised in that at | east one of said wheels
(16) of said troIIey (19) rolls on a plane
uIa to a pl.ane_ of ald r.ail :
152. ¢ Jp%e apsEen aladaeP Wcéooﬁ g oR el an(Bjer said
. Wnd s sten1& according to claim 73 or 85,
frlcfclﬁa%%%t%ﬁ BT P RBreS 1ENRt %gj'reé‘?t(%‘? RyldRY| aerssrained to a
said rail (6) inside a concavity of one of said two
Linegqragedgde agd ag2leyytndnsy SPENY Epnaceringrngetto tel ahnerad to said
or 85, characterised in that said trolley (19)
pulleyr and Irexe st rnohieenfensatal seall sraléeyw tlh .sai d wheel s
(16) that roll on three sides of said rectangul ar
153. Seid aystem e(r aceoadisigdecot1siai dspai thdr@rterifat €d that said
inside or outside said closed path. 93. Wnd system

sprirgl)s aCERrasNG He Al @leenshak a3t 8h1S8pkN(4hat said
recovering system (8) conprises at |east one

154, C?ﬂrﬁda'd%}}sct@}n p('l'))e a%éoré’v d vl ﬁé]t%rﬂn( ]1) %%958&&%3&8 1{1 that it

characterlse |n t sai'd recoverlng
eII| ture.

Compf(slﬁé? e B 2t Sat ot 1BE, S BRLG n, PR gken 22

ai d
of sald rope (4).
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trellis-type structure is equi pped with at | east one
paddi ng net for containing said kite (2) . 96. Wnd
waeEBam2671) according to claim94, characteri SRCI/IT2008/000089
that a section of said trellis-type structure is
triangular. 97. Wnd system (1) according to cl ai m 95,
characterised in that said padding net is equipped

h an enta enent_.adap ted to a d
155, S HA NG S oAl REEL o Gy bl syc‘g%‘%%%ﬁgd in that said
accordlng to claimb5l1, characterlsed i n_that h
windghe 6 S8EIRAIGAISYSFRE ol | RGTRYSEENFE 8} zfg)b“ésgtﬁte winches
for perform ng maintenance operations. 99. Wnd system
(24) (19r secorafi AGLE oraBrai M5 BITRMECaeR divios dEVE LS BRAtNAANY parallel
recovering system (8) gravitationally reacts with its
rotadimn eeieght séod af ettt wéathas a@é) ohebunpomeactest tsajaf least one
kite (2) . 100. Wnd system (1) according to claimb51,
firs€hdllcaet &f inpedri Rd)habnisailded esovetd rpasy st@mroB)syssen.
equi pped with at |least one articulated joint (9) in

156. Orwqtﬁ& é}Qstl%ﬁt REF tLy-RLi AR eliahy add,e charfecarbentgd.that said
. Wnd systen1(1) according to cIa|n1100

h h
firsf a acterised | phal anend Bt (dOLnablesto be

ente g system ( is driven
th d_of .at | east
i 0 %r?a‘yéggn%ﬁ%?c( Sgc%o C&Ia %Sclctg m fqggé {3What saida

characterlsed in that each one of said & 58 h h

firsgorschas ned)t BratcaBastebhe R AiFSc e&@t r roug
(32).103. Wnd system (1) according to claim 102,

geare hanchby eiriteatios ing Rat LerHtdony dPAaY +oigy FYRRY gredpasy- |
hi nged to said recovering system (8) next to said

158. amtindubpdteth (@) nhcd@ding 104 . cMiind15Yy,s tabarédierdsedr Hi riglat each
to claim?25 or 102, characterised in that said

of dwdr auldic wiHdnagdern2{B32)s i Sormettuad etb mynhea diydmadl iférst electric
systemcontrolled by said smart control system 105.

motoﬂ ?2h8§ Y5 eMcelpo cff@oég' NGist Oortd @bMrJbi achpicaetaidesed

at sard end part (10) able to be oriented is

d thr n
rVdH.éﬂgn Sg? reonyg%sclora‘f E(g e&%gﬁ”ﬁ%ganEg%ad{%gyéﬁ in %‘t around

accordrng to claim characteri sed

in that aid linear electr chanl uI S

ccto Bt Sy ARl COM FOR syiet L0, Sy pgeee auartess
system (1) according to cIa|n1101 characterlsed |n

of cihatnfEeRenehd part (10) able to be oriented is driven
t hrough said stretched flexible structure (12) 108.

160 .Witigdsysttem eeyomtiogr 8P nglals &bad ehsIacterapadt gt ithell @ surface
in that said recovering system(8) is equipped with a

of shodntiedt outrdcdksedtys. 130shapdintd $wesemaidl) raecdidi dgl tlocrease a
clai m 101, characterised in that said end part (10)

contlas AFrrbBEreasi ng section proceedi ng towards an outl et
edge. 110. Wnd system (1) according to claim 51,

161. C%r écgy%ﬂe?negc&&&lﬂgt tSahdiheepVerhNG SYst M (8) tHat said first
|'aced on the groun 111. Wnd system (1) according

wing egtL 130 dl%?g agt g{;ffeask&oﬁ] akssaid recovering

Corrpr Ses a e cont ainer with

162 1hvgln%;j|,§§/%\ég%e#%§8{fyv nd s St em (]]?54acc raglac rlsegl E:itlnmthat said

winding and unwinding system (22) comprises a winch for each of said ropes
(4), around said winch said rope (4) being wound and performing a limited

number of revolutions, such that there is a single layer of windings.
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cont ai ner has a shape suitable for housing at |east
one of said trains (3) of said kites (2) . 113. Wnd
wae®Bam2671) according to claim 110, charact eri BEHIT2008/000089
that said recovering system (8) is arranged radially.
114. Wnd system (1) according to claim 110,
characterised in that said recovering system(8) is
anged jnside saj.d claose at 11 em ( -
a@éB diSKg o GF%ﬁéalTiotOcﬁéFggtgﬁﬁsegha ($%m§¥é§ gﬂ Bac said
recoverlngIV%§ten1(8) I s arranged outside sajd close (4) at
windpng |pnd1 wevingiiRg SYEEEM 44) Cq8 &ano¥(?qua? P16, rOpeS a
characterised in that said recovering system (8) is
leastpiiee deaigisarmtfedadad i pepakec evehs dnt R1akens f Hbgelrdﬁt egry one of
of saird kite (2) . 117. Wnd system (1) according to
whick|sdioh #dfk (@haiacineers®d in that said recovering
system (8) is arranged horizontally next to the ground
164. WhgRdt figftemasediaingcy el yirangd tiakeotéroper ahiows of comprises
said kite (2) . 118. Wnd system (1) according to

for EhAH Wr1dig %Baﬁ?&é ek sedtbpiddalseai d2Becateshng rope (4) .
systemis handl ed by neans of at |east one |inear

165. a‘\idté%gt QI ség’rg)e%cé&gnnﬁv nd S@i%'ilﬁmlgl) ARSI dichgsd® Chakmt said
a

that said linear actuators (37)
re arrang on th i des. of sa cQV.
scorSe B EB) (LI1B0TNI 8oL e ( L) el g o o7 ki 7T Saoh of
110, characterised in that said r coverlng stem (%2 4
saidi soRasnst) ai FePAH PAR Yr SaiHY BFOREaR ST (53%? pe (%) 18
121. Wnd system (1) according to cIa|n1120
woundharacheeisbd $a1ct [RECoRAI Windbds 2536 Pehbt Coyiadsefy to a second
ends are hinged to the ground and to said recovering
elec8ysd et 6B) (29) 12@nt ilhed Systeid (shpracootdohgyster! ai m
120, characterised in that said |linear actuators (37)
166. afvﬁnal ngedeRobBcdRinge tor anrdmandss o ceatabieadsed 36) that said
. Wnd system according to claim 120, characterised
secoh& Evtfl%h @%5% rods d3@rrande saighd i frdhqaet datAlcS noBdr  (29) by

are nut ual constrained so that, by actuating said

:mteggj)g%el%:% % ;Pe%xteg éne% %g))lc%cl%gd % %g?&%eg Ir Ie]??\elgr Iatnga
h ht at  whi d 6
167. zgfrggldr g%g Ia(rjr(j] §I§§?Ja?}?1|?85 ) a%,at]_%‘ l?é,? rc%lmrgg : d:el%gdoirz 61’)hat said

is lifted at a higher height than the one at 1 26
secosdi ¢irah | (£B) 8. STRUPW By sfermply QE%OPH%W% grodule  {26)
claim 111, characterised in that said container with ,
adapherged cowsrl issiddapped(@)o Use RSHEREY a5 A IsIrayf Bipding on said
125. Wnd system (1) according to claim 111,
secopbarachen?2sed in that each one of said containers with
hi nged cover is longitudinally sectioned to be
168 .ComMpRsedsedn at1)l gasérdivg par¢sit38653Pharatlérisdiingn that said
system (1) according to claim 125, characterised in

seco'ﬁgahuﬁ!:hl ?§§)t §§' gs%['btlecﬁs%)l xS t’%o@@é( Oglﬁﬂn% along a rail in

ont al ner. Wnd system (1) accordlng to claim

par#ﬂ] ]ttg‘r act ecraltgerq .t tségglvglrg X (438) is arranged

ONCAVi y oriren upwar 128 W nd system

169 e@ldcgsgfrsglezggr(ao( %g;%%ﬁ%ggggh g%%ag# c araa%ereitseat in that a
contai ner. 129. Wnd system (1) accordlng i 8'%‘ o
slicipg, charaiet erioddayi Alemat Sak grail 1s c ntrol y a sliding

mechanism together with a rotation of said second winch (25).
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contai ner with hinged cover is adapted to be opened as

a platformthrough at | east one |inear actuator. 130.
waRwd/12028t em (1) according to claim124, char ae@BIT28e81)00089

in that said |inear actuators are controlled by said

smart control system 131. Wnd system (1) according

to claim124, characterised in that said |inear

actuators ar ydrauliic cylinders. actuated by.a . . .
170 PR o8y 1 et St et oy 1 R g £ that said
~claim 131, characterised in that said |inear actuaiog\g(fnb .
slidype Merhidsrel e AGHARRD &Y 8 athiFgdel ¥ rig Imtow FntEpstemby said

(1) according to claim1 , characterised in that said
smarg opEs rol)syatenequi pped with an automati c connecti on
and di sconnection systemthrough which said ropes (4)
171. cannbdesysrear $ibl accoadies tted cAatn di G orheciadri sedangh that said
fromsaid kite (2) . 134. Wnd system according to
slid€h@mBtddrlismCharaghettstdol saidhahi fhiedetBLQVRGEHY by interposing
system (8) conprises at |east one automatic storage
at lé¥§;gHéqgﬁ§9§%?ngpﬁgg¥@ﬁcgpﬂ takeoff in succession

sald train said kites (2) and orderly arrange

sai.d. trajins ( o) ' i [ 2) .l nsj sajd ; :
v2. S S (D B0 AR (ke salst on cnae st

according tq claim 134 haracterised in that said .
COMPLI RS TRPT ¢3¢ roafgéaéés%% %5 Joht? ol I8 by S ad Shggion systen
control system 136. Wnd system (1) according to
adapegdhitm qxsui?é ehtt 3OPeF i ad tPidsapakhikd tautdmat i ¢
storage systemis equi pped with translating shel ves _
173. handd esydhgmbél t saccpBdingNaed cdpém e, 1 rhaszredipef tig that said
claim 136, characterised in that said shel ves
tranérfiasas bat €/ shymkeepirnged:hensel ves paral l el and descri be
a closed path. 138. Wnd system (1) according to claim
- 124, 168 @ﬁéeﬁls{hﬁ%ej i(B5)t hakeigliddl BRCOVRT itREl BYSLEM:4R) recovery
conprises at 1east one disappearing guiding systento
ek £ at ' Ld kites (2) onto said
and %%%?gﬁﬁzf%ﬁ#?ﬂqﬁ?%agg]égseybdpened as a platform 139.
W.nd,system ( according l. aj 3 r. eris
- TR AR BT RATRS  BiRTe e A B chy ¥ modune
next to said container with hinged cover . 140. Wnd
(5)7systen1(1) according to claim 138, characterised in
that sai d di sappearing guiding systemis conposed of
- atat] teaat ene pHILEY ofor gdsh prfagadl ciyStEBS fiogedlwsrbing fhe force
contai ner wth hinged cover. 141. Wnd system (1)
peakacriosdidigapescl4i;m 138, characterised in that said
di sappearing guiding systemis controlled by said
- srmrtlegontorel payséeniorlédchWhdssystsgatédy faccdrdethigning said
toclaiml1l , characterised in that it conprises for
rope§a{) ;0fngai d nmodul es (5) a recovery and expul sion
systemfor said kite (2) . 143. Wnd system (1)
acgondifg &n% E{Jf‘i ](%%) sharpelgrised iho d h@t7)séf dsaid driving
recovery an xpul'sion systemis placed inside said
eco ing system (8),,. 144. Wnd system (1) according
m@ﬁﬁ%ﬁc&ggﬁwgf§¥8€ﬁ§Fgc%grised in that said recovery and
expul si on system conprises at. | ea one tralle . .
174, S dingy SHng ot ST HBENG viP FHPES T i GRALETErIbed in that said
_recovering system (8) . 145. Wnd system (1) according .
slidep G7di AN 2¢RRY attirilséd paralhat “gdihga rotation axis of said

winch (25) of said storing system (23).



recovery and expul sion systemis equi pped with at

| east one artificial wnd thrust device. 146. Wnd
wae®Bam2671) according to claim 145, charact eri BEHIT2008/000089

that a plurality of said artificial wnd thrust

devi ces are arranged along the length of said

recovering system(8) .147. Wnd systen1(1) according

175. tﬂlﬁd aé%t%%ls §haar0@8£<§fdgsec% J]] F.ﬁatﬂga'gh 5:{(3 1 in that aA

ht ust deV|ces are contr

tr St d system accor
SlldfﬁgT fo a§¥ ﬁg cte?7§ea ?qgtﬁﬁég %%%dﬁbﬁ¥§1§0#iﬁd &ych sliding
sald dul es a system for absorbing the force
meCh?ﬁ%§Ws nEﬁFd”%F?péerQfFlonZE¢935¥W|Wﬂ“§9$€%§%-(1)
according to claim 148, characterised in that said
176. s%@%rﬁy’fs%?mab]s?oraﬁcﬁgdi%e thorteinpddks tlameqiepped vint hhat said
~at | east one danpened counterweight lifted fromthe
slidiggourdhandnyest iacahdted ransl doungh dERtr¥ ndotsyst@m-rolled by
(1) according to claim 149, characterised in that said
said count etfoneirghtsyissehi fted fromthe ground due to the
effect of a tension of said rope (4) . 151. Wnd
177. SYSicEBy6sldm aC00@BEairR ¢habMihs 2 gha&‘?‘é‘zta%‘:%l?f%d Nn that said

that it conprlses for each of said nodul es

syste?hy %B@:ﬁé(i%[a{{dgc gggﬂ%ﬁ lerooggélra(t% ag' 3% otor 1d generating

accor ar ac eri Se

t.said frictioni systemis_equipped. w th at Ieast ,
sysm@né ptﬁ FS?H%teﬁisFYaff %38“%’%“&%.%%&% JFOdiéll‘én Jafr ¥xt rail
ane s |ng constrai ned next to an end to said pulley
when 44 oResat e o2 andt e AT eh it Peand FansFPE\Rq Py) said smart control
Wnd system (1) according to claim 152, characterised
systepnwhdiatl t separas e i afy rosoronpr essed due to said tension
of said rope (4) . 154. Wnd system (1) according to
178. dfiaidnmegsterchar amtoerisey tonctdiat 1) tcleoaptésiesd on ®aehfor each
of said nodules (5) a wi nding and unwi ndi ng system
of s£22) moflubal d (5 ppeald) gehbbatiWhNs sy sheMofnd)i RECOLEHI NBast  one
to claim154, characterised in that said w nding and

generHP AdiBE $YPt @Mrkdd)y CRIBLESED AL b ?@?ﬁ idrOWE ggrg%qast one of

Wnches (24) for each of said ropes arrange

said W\Qellse\(%)s O%ng?g‘%) I%gl%g %Ledf Sg i on. ax said

mod
i rst w nches nected o a% I st one

f rst electric notor 8) .con roII said smart
cV%ln r o1 °s¥8 é% f%%omf?v“ﬁd tgys‘héli‘ﬁl( ) 5 gEdisgSed in that it
cla|n1155 characterlsed in that said first electric

compPriseS IR EPCh 505 SdLhMgHeRs r (D générasorona spotigpadiheel (18)
system (1) according to claim 155, characterised in

that pegessuid finfstoMisnehespidRayckar a5cormeei@daio $ai d
first electric notor (28) through gears and by

180. iWindr ppstary @b lkeastdioge tepctyiol di7d; t yperdeducesd ikb&hat for
Wnd system (1) according to claim 155, characterised

each bfi thdd mathesf (Spi gaid rg%heﬂ*éiﬂ@l@e§y§‘@eﬂd doﬁxg?@%@céteQLeast one
to one of said flrst electric notors

generaf¥OhBOSH N@ 13t dl 8AST1ONRE L8R LY ‘B&r édr&%ar oﬁegﬁcg{ lé:la%% one of

W nd systen1accord|ng to claim acterised
sald‘%ﬂﬁkeéﬁH%ﬁﬂ % saifd firs wnnches (24) said rope
i's wound for three quarte s of circunference. 160.
‘nd system cordlqg_to clain1155 characterised in
\IA\{] g SUImfa z according t aim 177, characterised in that for

each of said modules (5) said generating system comprises at least one

reversible magnetic linear motor adapted to operate also as generator.
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of said first winches (24) is shaped to house said
rope (4) and increase a contact surface . 161. Wnd
wamsam2accordi ng to clai m 155, characteri sed PCI/1¥2848/000089
said first winches (24) have different surface
roughness. 162. Wnd system according to claim 154,
characterised in that said w nding and unw ndi ng
182. (issmgarygséﬁ?on g?)nprcllc\:nglﬁc%ngs\g:ogcr% Lgr ( 4%{‘:actce§1a§e% égp@%&t each of
or m ng a | imted nunber of revolutions, such tg
Saldt H@FB S &2k Afl EIARREA of LTl nﬁ?rﬁ@e%smwgﬁé sy¥t@mpermanent
according to claim 154, characterised in that said
magng s dinACHITd CURTRTHG AG 53t ERPTIIRGRRT "SE8 Wochesrl! rall
of said ropes (4) at least two pairs of faced tracks
is epuisived $y thastomisl cinsinde emdiyopenaghtand ciagsatd- fopkd that is
(4) is inserted. 164. Wnd systemaccording to claim1l
opposed: har €td ehdserthg bné hatking sdapnodds f(br leadhaicd. sai d
nodul es (5) a storing system (23) for said rope (4) .
183. 168nd Wt ey 31 praRecai g NS tQath aign, 16Aarahtar-asterinsedat said
in that said storing system (23) conprises at | east

erm@NE S ﬁggg 4), on
pe eact @%%Q%F“%E?Eegég%éj &Fnchega%d§?1gg%%R§§Sé (4) is
nwo sald sec nch (25 .
184. ﬁﬂ%c?@ﬁt g sefSrd e P%c% (ﬁ%b o#‘(é%frgon F?eén that a
y said snart control Clystem 166. Wnd s steg1 .
“@du%@toﬁﬁﬁﬁﬁs%Q}OBIaPﬁ11%ﬁ? c REFEEIEET sBRdhsh saffy respective
second w nch 525) is connected to said second el ectric
elecrpamgpneo)fapyd ot sppesiaid 4f) |angsPnodrice preykd divd- pyises about
reducer. 167. Wnd system (1) according to claim 165,
a cochiomnectevasiedion ¢handsaed Slewendumingch (2Btiive translation of
equi pped with at |east one driving nodule (26) adapted
saidtriocRoepel) satil reepect 2b taiperfior @)an orderly w nding
on said second winch (25) . 168. Wnd system (1)

185. AGGAH dinG chO (€ "’%d@o%@g’n charagterigued chirddhalki§&d din that said
second wi nch (25) is assenbled on a trolley sliding

a [ a t 0
£low 59%%%%? e e S B A
11 t chacgpterlsed in that a sliding of said trolley
<o %ﬁdﬁﬁ LHID"Pall is controlled by a sliding nechanlsm
tgpether with a rotation of said second wi nch (25),
70d w%&msy& FRCIFLRE 6 LAY LB %l &Pﬁ?Falcé“@rlsed in that said
characterised in that said sliding nmechanismis
elechgicugnerbybyosladiiipd windéngs AreoENLrOSAEH 31Y edPinersaieFtronics.
smart control system 171. Wnd system (1) according
187.t @iod asyatem0 (1 hmrcactieng ded dlair hEi3, sehdrattedisgd in that said
mechanismis connected to said third electric notor by
permardrel Pasidtg ate Ineasimimneiem eyeboingghype. reducer. 172.
Wnd system (1) according to claim1 , characterised

188. Imlﬁaagyééenpoamrla%%ér&ﬁ{ aarhtigfinsaid, neﬂs&a%%e@s)e@tm that a
| east one transm ssion systen1adapted to gui de sa

conndGR%H &g)satjﬁv\@%%ngﬂgdméﬁ EEs (@() salé e%mlwephat S'hsg] ’éw]o) degrees

according to aim1l aracteris
S|on system cQ at | east one pulley
of ff%%? g% %ﬁﬁbﬁygil QB ﬁ?é‘“of sai d recovery and
eépuIS|on systen1of sajd kite (2) at | east one fixed

L@y Sy df eéFF?r%Hﬁ%tWQMQﬁ%¥“t& Sai G ¥feEtised in that a

connection of said permanent magnets to said trolley (11} is in a

barycenter area of said permanent magnets.
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(5); at least one pulley for each of said systens for
absorbing the force peaks of said ropes (4); at |east
woe@spi2fey for each of said systens for frictPCHIT2G08/000089

said ropes (4) ; and at |east one pulley (34)

assenbl ed on sliders (27) of said driving nodul es (26)

of said ropes (4) . 174. Wnd system (1) according to

claj . C a I i.n sai d,sli (27) . :
190 ST Nt B P aE ROt PRt T el S sA g g that said

of said winch (25) of said storing system (23) .175.

Smariy atggr‘stsé(ﬁwri)opge%%ioag%f SFES metdase Slnceboke. 251 of
. in that a sliding of said slider (27) along said rail _
saildj gindRgr GNPednByNRNS iSyShg meeharftfsnialdgeres Wit hangd of said

rotation of said winch (25) . 176. Wnd system (1)
storfgreysliarn (£8) oifaisaid peehéd)acverdusddng reatinakitsai(d) along said
sliding nechanismis actuated by a fourth electric
flighmteajeantkol | ed by said smart control system 177.
Wnd system (1) according to clains 25, characterised
191. 1 piddatyssaind (systemtiong genesatinngs gl eedralcebiyscdl S8 that said
operates as notor, said generating system being
smr@céo%@%gg t@m_t E@rﬁbctli%teé ox glfséégiﬂf%gyal)r? sﬁ@sy;@@en?‘@o@ said set
rail (6 en it operates as generator and being
of Secnosntrlr o(l) esd.lgyk. %i qzimart control system when it
opgrﬁt &s “85” notor 78. Wnd system (1) according to

claiml1l , characterised in that f each of said . ,
192. (B3 ST S4I CRORHERAT| Y Qe conprrCes ot dsfhat said
one generator/notor (20) directly actuated by a
smarty ofGiXtireh 8YStEN |GeERrlHfe Sofcdai gl uhespeentiny 6FoBgtgm Petween
trolley (11) of said nodule (5) . 179. Wnd system (1)
said ddcer B ingntdof ofimgneldjecteharacterised in that it
conprises for each of said nodules (5) at |east one
193. t aohded,snbrel(1( 18)cdriahg mes halsiwi £h, afithmsekésisen dai dhat said
rack (15) of said rail (6) . 180. Wnd system (1)
smarPCCRhEENY tQsebRl Mcf?is&haractemhpsrdrimy t RRbsySfereaeBr 10ad
of said nodules (5) said generating system conprises -

. at. : rajor /notor (21) directly actuated
Varl%;logg?%% gtglggn gat%g)l ‘east one of said toothed wheels

8).,of said ck (1 . 181.. Wnd_system (1). . ,
194. g%’?}%ﬂl di g o (iﬁa??ﬁgof%;i?gc %r%l@flé‘r?gééé?ar{atcég%lsfegr 1gatfpet said
of sai d nodul es (5% sai d generating system conprises
supplLt SYaERt CoMer Y&Fef i]rffaétﬂ‘g‘lﬁé’PW%rI%uﬁB - ot or adapt ed
to operate also as generator.182. Wnd system (1) _
195. altest givsgeno (&) apeaording hie a@ltcdri séd ¢hrreRaer ipf that said
said nodul es (5) is equipped with permnent magnets,
suppkaisgsper ranenitsasaghetes st nchee itmgnefigrment s in sai d
el ectromagnets with which said rail (6) is equipped so
196. t atd sisdeRUI T ENdScAIdi hd Ye@edlenat eca chgaetéci dddelid that said
that is opposed to the inducing one nmaeking said nodul e
supp](f}skyg'@éﬁ\ BlSriskB3at Wd Sysd @pt-ldkd1a2660rding to claim
82, characterised in that said pernmanent magnets are
h by- su t L engj i n e
e e R N
dul ar conposition_of sai ermapent nmagnets and_of
accof BORelt i G8TB) LotoBRAgHEr oot a ot Tah e WP BITSS 6 Shrkfch one of
..on said nodule (5) brings about a continuous variation
said gfitpRdifded P cEPdUPing a rel ative transl ation of

a) governing said flight trajectory of said kite (2) so that said kite

(2) proceeds transversally with respect to a direction of said wind
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said nmodule (5) with respect to said rail (6) . 185.
Wnd system (1) according to claim 184, characterised

WO pooshz25sai d fl ow variations in said el ectronegmEr2808/000089
are coupled with electric energy collecting w ndings.
186. Wnd system (1) according to claim 184,
characterised in that said electric ener gy collecting

Wi nd ar. ont r o] GLr c
CUHthdV@ tsé‘r‘r“ﬁ( }teac%r eﬁay(tnmgl g%tcti % cﬁz@é a?:f?erl zeg to said
in that sai d per manent magnets arsiL neodym.um i r.o g
modubyr 6n FfgHets. WIgR SYQFFY Sy st BRR )at&a%o%dna@% o) @) nPn sal
183, characterised in that a connection of said
railpetaindent tormgnieesging safertt pot | #1NE13YONESOR iR Idegreds (°
of freedomlike a ball-type articulation. 189. Wnd
unwisyisteema{d)raesordi ngroegicisaiich 283 whatheot é2d)sdy mpans of said
that a connection of said permanent magnets to said
first rold-eyid kbroks i28)a barycenter area of said pernmanent
rragnets 190. Wnd system (1) according to claim1l ,

LAt $86q 1 #1 iljhat c Saledt: Ide 681H NnaleSyst &8 that said kite
o) o er at els glon said %;I rstr%gnd ﬁond wi nches (24, 25) of

(2) Sa g y.n ;L Q%aé‘ a?%!%""'d??é&goﬁyéf eéH sz%lngf c@tar'egtr‘?ﬁ?)es said kite
and o oring system ( sal d ropes (2)
for gui din (2 al on fI|
(2) FP%?WBgygai(geranél J?ﬁ’lé‘ﬁwt( ac§8% rﬁ%&‘t {Phi g said wind
25, characterised in that said smart cont 51 st ‘
systeBnphi sesTaFEtfng aPRH afPBH s ubdy trentd gpe to a
sensors of said kite (2) . 192. Wnd s stem(l
draggtoor éf faptt cargl ainpreschicharsaéderised (Rh tRatsaddj godule (5) by
smart control system conprises a collision-preventing
rewistihsy shem bgieseen) sairdugh tsifi2fimetd wihgiarg (6b) éxt geans of said
193. Wnd system (1) according to claim 25,
firseharagt-erigedrsn(dd)at said smart control system
conprises a conpensating subsystem for |oad variations

c) Ofgo%kglétgo Res4( f’])lghtlgf]ajeWCBPy DEstamy (MdceaGeprel R@at Osaid kite

[aim char act erl sed 1 n that said supply system
es..al 0” P \epd; o%yséfefg d d
o et (R AL SN LB R e e
syst.em con'pr ses at | east oge trans{ rner %@ to said

|
cm\;;{ g‘é&'st%arhd( RN P T g P e

Ct erise

in that said suppl y system conpri ses at
moduaec il of ovaidl 9AndppyRiEEs (Lor ng'rad’&&&t% %’t@ctﬁog

energy through a wind system (1) according to claim1

rails ¢hlacaet ev isadagpinohatfqat eonpmovses avweyr Sekit kispelof from said
said kites (2), the steps of: a ) governing said

moduflki ght Wy ahediding eficsabgeki e (R)owb shad fSapd winchges (24) by
(2) proceeds transversally with respect to a direction

mear@f o8 ald gk neguen emtricVhosorsaizBki te (2) tensioning
sal d ropes (4) connected to said nodule (5) of said

d) e%%%x;xc?ggalgi) flf n%ké‘fédﬁgrfaéfj SHBAUk - 5P) 08b SRall said kite

e to ragg| ng effect and gO| ng away from

(2) z%logeg? S{n c?%)%su*gem&%]eggl&a'ﬂ %orggg 4t) gohrtwalgﬁlrectlon of

y nmeans o Sal |rs

on said

I
sald(e rvgljcrt@‘g't%rg'é%f? ' 2%“ dwg(tfl'pélt geglglaet[l%lg? &)rEL%récg (igfect for said

proceeds al ong a sane di rectl on of sai d w nd current a4 d
transWptions ifd sri gnodule (5) of said wind system (1) by rewinding sail

ropes (4) through said first winches (24) by means of said first electric

motors (28); and
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(2) tensioning said ropes (4) connected to said nodul e
(5) of said wind system (1), translating said nodule
W@ 20080202881 d rails (6) due to a draggi ng eff ecPCHIEL008/000089
approaching said kite (2) to said nodule (5) by
rewi nding said ropes (4) through said first w nches
(24) by neans of said first electric notors (28) ; c )
governing said flight ra'ectory of said kite (2) so
e tHEPGQEF%‘RP?éHFE}gﬁ?E% 5 transversally Wit h respect
to said direction of said wind current ?ﬁ- %ﬁﬁ
198. ( ProcestsiachPrdnsatd Fhpds 1P4) dernstied ‘fiol%aﬁ Cnietef gteps )
(5) of said wind system (1), travelllng sai d nodul e
and/¢6)blornslddd @ Jaiang/¢6)d)d@adt or s)drager mytersedalardthrough said
noving away said kite (2) fromsaid nodule (5) by
smardWinidbngsyveakd. ropes (4) through said first w nches
(24) by means of said first electric notors (28) ; d)

199, OQYBEBENOESAI rdduchy bIajteetoryesdy saimbukht @ (@hdseystem (1)
that said kite (2) proceeds in an opposite direction

acco%%rﬁ;o respecinto the difraakibgniOftisal davkh neliGur hefdr{ W28) have

ut generatlng any braking effect for said
transl.ation of d 0 ndy SY3he

alsob§uqc ﬂal?ﬁ}qgglr %9§ggsgfééfg§ﬁ?c§}ﬁ§gggh yf??st Wi §L£%£?tlon of

by neans said first electric notors (28)
SaldaﬁH%“)W% |§@'the previ ous steps. 198. Process
according to claim197, characterised in that said
steps a ) and/or b ) and/or ¢ ) and/or d ) and/or e )
occur automatically through said smart control system
199. Process for producing electric energy through a
wi nd system (1) according to claim1 , characterised
in that said first notors (28) have al so functions of
generators, producing electricity through a rotation
of said first wi nches (24)
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