;e3eR~ |4 6 TRON E/ M 99102 WO Method for the determ I | eic

and/ of am no acid seguences 5 The present invention reﬂ@m[m&mﬂmmﬂmﬂt hod A%
for acquisition of DNA and/or nucleic acid sequences, and lar a
‘method for acquisition of those DNA and/lor nucleic acid sequehié¥s of a

given species (abbreviated to "species sequences” in the follown whi ch
have a pqi/snddmplwag ncreased signi ficance and which thus a{gmmnmml imwmm

obj ects which appear particularly worthwhile. 10 Bi osci enclés!

pafticul ar genetic engi neering, have undergone a particul arly ssamed devel op

ment in the past  yea ew nrocesses for producing and duplicating genetic
engi neeri ng nat erre ".-‘-;'--- nation ot nucleic ‘i'-‘-'~-'!- AACICSEAUENceS pCR) | and
ever better nethods for cleavage of genetic material and for identification

of the fragments in detail, that is to say the precise sequence of nucleic
aci ds5ar riaageesenl isnentipngelates e 6 meshod fos requisiten ek BN and/oheudisis peidfsoquentdss .

15 Thi - nber . of [ f vari ' f
ani o ¢ nanLER DR T helrd O E8Elsslh JEPSRIRTA e Rl EGc RS TREE & e

cont i nuespéadesgabbyevidtzdab Mpudies Bequenver ¥n tRBNEWINE) MklichMdve apss&itially idréRady
be achieved in a few years lies In the conplete acquisition of the human
genone, th&ifiqaacs ’t‘i‘ds‘&g‘c EHisiass reserchoebiggts wiich appensaeicslarlysretithvhile: hunan
genes are 20 conposed, including the preci se sequence of nucleic acids

wi thin the sequences and the relative arrangenent of the individual
sequencedBivdctdncess ape @i partculaeganeat kegineonghhaghuriderpoae napagtowtaty @pid develop-
posi ti oningerg‘1 of certain sequences ca? al ready provide useful addi. tional

i nf or mat TSt ThEHRESHYAAES NANPIATSISS teRroduieg prrhdyplicaing eaietie cagingeng mate-
sequences; i0

nei'd or DR LSS LR e AR, HOMLEOam oD, DA LU AR REAROE T PHaRELF
preci se fgemaici matesiadandfuoritenidieandén vhehegeammaecin detailnthquasstoi say thapravot se-

been recogni zed and. under st ood. Precisely this, however, plays an ever

o eat or AR O Pig B PR alPTaY B Py e o APl Mt e s
e.g. 1gertain diseases are very closely linked with the concrete
construction of quite particular gene sections, and the precise know edge
of the 3@hisdrstpesnkithat dieaumbasol genbseativan obvarinusispediesrofgdrieh thequrecise simdturde

mani f est at | 0 rticular cliniccal pi.cture can therefore be.of.enornpus
t her apeut% %%:Bfger?pé?tg}gg@%% h%’l ‘%@ "oRar ﬁ%sieéﬁlflccgpén\miatg P e%ac lergc}'ﬁﬂéhésa‘feéyéie'
pat hol ogingaldingedut Giill possiblly heRadebel gotedvepesl afens e INRs @@ fd domplete @BRliGitien of
cure may even be brought about, where appropriate, in that by

adni ni st thg hypabgenpmen diah pe i say asgeisitioneof gll' the sequgnesstfsem orhigh heman gensyree
of a,gen a i . : - .
equt P or Fonpp Rl e REAR pabats BPRLHDY I8 fmin v FUERe g tegelaive
speci es, abatganrenpof theiipdieidual saqyenspewitie sespéct oo gaarsithert hat is to say both
to all aninmal and plant species and to m crobiol ogical species. 5 As

al ready nentioned, the nere discovery of ever new DNA or nucleic acid

sequences\iMol P te arrangement and positioning of certain sequences can already provide useful addi-

tional information in the determination of the functional importance of the sequences in question,
25  mere knowledge of a particular sequence (nucleic acid or DNA sequence) is nevertheless of only
very little value if the precise function and importance of the gene section in question has not
been recognized and understood. Precisely this, however, plays an ever greater role in scientific
research, and in particular in medicine. Thus e.g. certain diseases are very closely linked with
the concrete construction of quite particular gene sections, and the precise knowledge of the
30 functional relationship between a particular gene section and the manifestation of a particular
clinical picture can therefore be of enormous therapeutic importance, since pharmaceuticals
which exactly compensate a pathological deficit can then be developed much more easily. A
complete cure may even be brought about, where appropriate, in that by administration of a the-

rapeutic agent, e.g. an inhibitor of a gene product of a gene relevant to a disease, the healthy state



“know edge of the functional inportance thereof is a relatively useless
coliection of data, since it is scarcely possible to determ ne the

functi onal inportance of individual seguences or seguence sections in
‘targeted biol ogical or medical researchZven only approxi mately at the rate
at. whi ch new sequences are determ ned. 10 Furthernore, in addition to the
ti me 1 eqyiafeSst do@llibrithbis dchRvALARAAT TRk 0PRo@ke hpistiel UBESIP AR the! HIR® dpBAEE bAf
DNA sequences for which there are no indications at all”of the function

t her eof i pancipleds eapspasingl df prganism, thatds presaydmtieto alheerinsil wed aladt sieeicefand &
ties up ny,capachties. 15 On the basis of this prior art, the present
inventioﬁggébgggggﬂgﬁx%ﬁé obj ect of providing a nethod for the

determ nati on of DNA and/or nucleic acid sequences in which those DNA
and/ or nucl eic _acid sequences which have a potentially increased .

si gni §i cdvcdreadye meati thegmerej discqveryraf everingya FA or gleic acid sequggces hgdeut
whi ch ca I i L e | £ eul .
Funct i onanoyieBy eIk o Bh AR R Bl Bl RERET Lol BEBL bk, e i
Wi t h conss starcebl yoskibistodeteras mathe fusetoandinipottanéd@hindbvidud] beyupncsidplsequantd
t he other DNA sequences not selected in this manner. This aobject is ,
achi eved SgiopHE %é%ﬁt?ﬂ @Ql%fcai pameiral repgarclpvehRBRY 2PRIgXimAtelyjah e rate at which
advant ag i af 1t he invention by which the selection is
refined ?8&?ﬁ§¥hgﬁgkg§aﬁﬁ?@“dadditional in 25 formati on which reduces the
necedBary research expenditure still further is obtained. The process

according tpo the i.nvent.ion conprises, seyeral steps, the sequence of the
Steps 11 Srnfertmoou vt Heiae Fbirag o fise e disiminaon &F fhegctiqpg mipor-
exanpl e, t#{ceRs DNAREqencAUoH wWhtcHCREFe! € n8YAditdtiont at ANEf Y Minbh@NhetBP a1
claim1. 30 According to step a, in principle any desired species sequences
of a spe€kesptionallymost-@sd persenngbimsensi veeandiherpiont es upninany capanidies.c

engi neering net hods. The species sequences determned are stored in a first
dat abank in a conventional nomenclature as a |etter code which consists

e. g. 19f Oalthe Ibadis 6f this prioBarfCEOpbdtd itvenSoe R Bhsedbh theebiert BRAraRdh®h method

nucl ei ¢ acid sequences of a given group of biological species or classes

are furt herthe detcrpigaiionel PNAgandéergnigleiaecas serueneesvip vdich thogreRBiaind/¢ranucleic
functiongl; i 0 u - 0 toget her w e
sequenced SRR SATIChy RIF Do RINEY BRI BEE (B RaRiOhESAEANSh ddgeudd
addi t i onaldnyters driets tosay dmaé aihichf eantbednveadgated anatargaédmanhdran redpedt o particu-
individu&% sequences. Merely for better differentiation, these segﬁences

or i gi nat IHJURFEIRS SBRATAFUIHE IPISClpled RBIGPUEA)i rEieaNOR P dlitease: il Bserpisisiirably less
Whi | 8o SeqUeneR exPénditR BREWRRI B pddIitRe Gt (AE SiHeP BN A ts@(ﬁ{ghé’es%t ls&8cred REMHiES
sequences"” here.” The given group gf speci es or cl asses y, but does not
have to, noneai n t he species of interest. On the contrary, according 10 to
the present invention it is precisely the information on other species
contai ned in such databanks which is selected according to the invention

W th an iTRgesHj&ss denidved b?rmla Pahedy Stheim DYhd ddPehdcht Waihls BEIRE adl 4 QBRI AN
sources, with the aid of the method according to the invention inditrectly
provi des bpdignentst ¢fdhe inventigreby mihinht the seleetionpia refiinad| furthereandencwhichfadditienal in-
SPECLES If&n%%%ﬁ“h?&}'real? e'g‘?l?olge%les%gr tr%sesa%c%p x&e c%ﬂ!? gﬁlPPu?’t He ST Gyt f edin a
dat abank according to §%ep are ébnpare ? he species sequences (of
the species of interest), which are al so already known and possibly stored
in the sape databank, in a hgnology test, in which a honology test which is
as si npl dNgPerEssRSPEding By thg IBEention GomPEsRssE VRl staes, the seaneceyof|thy sepslisiesbr
of sequeReRs, hBwRFrCANPBLRE af W@Hl;ﬁ@ﬁiﬂ%?ﬁ&rexa %1&, 'Qépé‘ﬁ%h%.%u &Efrfled

t he known speci es sequence and the known bi 0se guences then |'ies above a
certai n phréshahdoublthen stegeof daimgli 0 step d all these bi osequences

honol ogous to known speci es sequences are separated out fromthe data set
to b&8%onsidered further. The anobunt of remai ni ng known bi osequences has
ther ef or  BeRIhg RAUGES in PANRBIEH Yy Webifed HRciRl OSROMRRGER sKEQM o ikt e defer-
the public, not” only by a Ilnltaglon to a group of particular 25 species,
but nor eovieed by bivlagical loo genetie gueincering methpis. chhangpehigratavgoess deppamined are sto-

, .d 1ned., Th | e {d s. d
or ol y THL TR Gt SR P iR gt Moo HER R B4R CEPERS s B L

t hi s remgdiferddg, reduced set of biosequences in a honology test. The species



~30 sequence and the bi osequence honol ogous thereto are expediently matched
to one another to confirmthe honol ogy and for better understanding of the
coi nci ding sections of the sequences. If the honology |ies above a given
_second limt value, according to step -3 he bi osequences i n question,
together with at | east one |linking nenber which unanbi guously identifies

t he associ at ed bi osequence, are stored or issued as a potentially inportant
speci es sequence. -4 By linking with one or nore particul ar bi osequences
of* whi ch Acgersingote stepsie rallpkriosynsDNiddansl drenuckediel ieid sequiencesf drangivérogrosp of Alalegidy

known, anal ogous functions Of,the new eterm ne ci.es s ences ¢ be
sear ched CROoPS o+ Jaryest F JBttatrioe Acseiredin 4 RepBe BBERUE T, SEHA A B e
pr obabi | ifinttiondlf infiee@fss ofi dubh fseduthtaseary dlnstBxae fsbiethief QvithTiheSseliiéiic@as 8tch
probability of success with | ow ex penditure makes the species sequences in
quest P on daigbankss Whish aen aecssable do thapytdicl gdditienadlysemeymgn contedniuathesadditonal
ot her spedd e Wi ch ui I . an e .
For whi oo R e R ey BB N e ol Ao i SghbhBY bt
consi der ghlayinfifgine seerplespdiiesiaee hshrevdeteerhwraad I'sioseglerdee!, rwhilensdguenuat of the

i nportance. 10 Cenerally, v,ari&s information pools are_|inked with one
anot her BRECigieP JRisEsshpre qopeisientn calleda speiesi eavpencest hesg: e ghe S1viey grompoefr spesies
manner s ' INf, 0, -' ; e d i.ned, w

i mum B Caame e Fof ha P R M s SPARBNS Qi RSy bl
hand,i0a tedieppresal invienktomd, is paacisebdthe utfoametbrrdom gtheo spavinservniadmeal in such data-
mat hematical criteria, of all. data 15 stored on in each case a seguence and
Romol oguBSTEHERIER S TeRsHREAcPRIding b MYER G §itd B IReh Glis AT LTI &b iR DY
such as gqRingSeeh bihet MFoRhAREN0E@RIEWIAUKE aRY of Bl BXHEEAckding 8 tRYTAVRREibY
avai |l abl e computer capacities. In the process according to thé invention,
not onl y indhirgcdy pravédassndigatidne of éhveinapariance of particilemstquennes of Hredspecies inmgues-
of diseases therefore be achi eved considerably faster and nore reliably,
this prolgﬂility of success is increased considerably with a sinultaneously
reduged research expenditure. In order to reduce this expenditure stil
further, in a preferred enbodi nent of the invention ac25 cording to a
further <Yceprding @ sterec.dhe dinapgusnerscacquirgsl i @ datebankmgspiding ©f $ereh eescqmpaied)
whi ch are.st . he. ' I ' .
Acqui rd e SR e Rer PR HBOR S el T SRR RS s B e oSt
bef or ehabily asreti dntHeaghiesiatabatic\in & pemioksyysedylianadach a hbmshglyedse mhivheis aykingile

refer to a taxgnom cally organi zed dat abank preferably being eval uated and

used. SuéhPassitix kit baiussd Becgass Alehe delatiysAn kargo RempPersofisegugncas to be eqapared
part Lgul af; bl q i . St r.di i hWlG
A S e Y e s S i R G L L
keywor ds quértes tHendtes iahoveua pertran thyeshiotib ealues uctordingtto istep abalbthesd biesequeras hh-
fields of user.kThe bi osequence in uestign and t&g(ﬁfsociahed Sp$C%§§h
sequence " RER IR *BAVY SBHLS FELCTCRS Pt ChYpigd L8t tog B 4 &9 PR SOMBTEHHIT e
target OpieRCtrhe lanodsf SERBRAISNEXASHN BR\WRBACE hdl WRefbleeeR rediR¥dRoRPHardyite
keywords in the correspondi ng databank (third data -5 bank) assigned
accor di nghet biosegrerrsaiknowniindetahto tha@ukbg\ast @81y by gdissitation, towhgrohp pgpa@gelm
functLonal i npprtances. in rtain manner, .then in turn allow nore

t ar 986 o PestBb P ADERTor e g ReRudTBED By wyofl hiimbitte-Lipe Bt BB aces ¥t
dat abank yetbeshidetermimielly det erm ned speci es sequences are stored for further

i nvestigation can be a public databank, but probably as a rule a private
dat abank to which in each case only the user or a few users have access,

but not oy . r i I

addi t | onfar:ﬁg i@?&dﬁg{efc%‘% H‘gﬂ“ﬁ}ég}'bisf)%% g%%%‘glg’ ‘%ﬁ%&ﬂ@?@%&%&e?@%ﬁ% &t o
ot her datpatedrik steprdvitinfhiy readairdng, stduced s¢thf bdosaquemeeciani laomadgy tesyTheespaties
has the possi bi l i(g of, access b theggutgl ic. Athird ?amﬁ whi ch ia}ﬁ
par t PRul AFUFNELPIGHICOIPHAUENE URYIBEUS BereiharerRediRptly MALHICH IR BRANEBIT
i_ g_mé ar%g@’ﬁﬂwé‘ofm‘%émd flRatCchRESMAHNGE the chAXRIMIIR6Rd betht edqientdie

If the homology lies above a given second limit value, according to step f the biosequences in

question, together with at least one linking member which unambiguously identifies the associ-

ated biosequence, are stored or issued as a potentially important species sequence.



15 LINE" databank. This databank contains on the one hand an identification
nunbef for:each bionedical literature reference and additional infornation
together with a nunber of other data, and inter alia also keywords which
‘are-cal l ed "nmedi cal subject headings". -Tttere are noreover links to origins,
aut hors and publications, and so-called RN nunbers. 20 In addition, the
MEDLI NE dat abank contains a so-called sequence identifier, which is
preferably used as one of the necessary |inking nmenbers. It is possible in
t hi s manBerlinkirg withsane athworsr pagiieidan Biosegdenngb wi B¢ finictor dassrigtisesarshober

for which information_ at. all was kno to generate and conpile. .
conpr oAl fedt oM hue wddy Wl dnPaes HRIFHE F o oy Clsiingg species
sequence safuefides chm baséeslieddsr inhevdrymegdiensanditdardduneretié Mo afveiyagl prbEBItE)
and allows targeted research bein%lautonat[cally generated by the nethod
accor i ngf sercessewith yelativedy, 1oy expraditiige eThip ananensed eppabidisy of ayrgessawigeday ex-
filterin [N i.pf.or I e i

For whi oReTrs ARRES erchestét sBiueh s Ml 0 3P4 Raudhbes BPPElcTnRE MECEP
added t osigyifichhe, aitdé bilenapeciasf seqilmiceOwhichane equivalefitelyt strotube add lengihebut fpr
again at any tinme if the daka set in the second databank (accessible to the
public) M beraglogprsenith KBV R fyngHgns st wapld syiie aconsidahbieligheri expendiy

separ at eq_rrgyér &Maﬁ%ng%ﬁuh&i&lm SfBRARG. as wort hwhil e target objects

during a later run. - e honol ogy ‘tests which are carried out between
specil@s sequences and bi osequences are pref erably carried out in a

i peline process, so that conpl ete dat et.s do not, always have to be ac
Ul ed Ao G R R e o P e ) e RS Aamemite %4,
addi ti onph@ichiRe steAtAPARKSvAlrasId ManBN$uch QEN%a Iﬁﬁﬁnﬁ%ﬁf)f:ﬁ%lhﬁaﬁbn loh k@ qudn@e is

particular wwth the thi'rd databank (MEDLI in order also to utilise the

addi t i onabtaineflavithea mamimunnes expendituselwhidhds atill deceptableidn prasticteOp\smether haad,

appropriate link, . These al.so include, in particular, the databanks call

"o M e et iARGEGARHER ouf Geitiine. B LB bndpal ety B0RBHS 6 B e
t he expekfordiosh i ddch Zz@se &) SeqbRIECandetfefirid] Hied Bhdréoft fiein W reRSiVel§ A01RE -grfipedfesioed
enbodi nents and exanples are therefore to be |nterﬁ)ret ed nerely as a

descri pt imedicg] detpbanks sughiagara asedrinrfbe wegpent ¢ase iwayld By Ay expgad &}l thyjgarrently

conpl ete, di. Hiﬁf f L. t.he Applications, patents and publications
listed ag%%aaeg% e éc%)v?/a%htéetr%d t he correspondi ng Application 199 41 606. 0,

filed on 1 st Septenber 1999, are introduced into this Application by

f . Al nbodi t I f the i ti i | ai ned bel i.th
{ ﬁee;iegc tl\eln Rjg?eég aéﬁtgﬁg%ﬁ}gﬁn\?en%on, noe’\[ olnPyvgarr]l s!u(():cr:]eslsess irel)gd?e 3&‘:&: opme%t (c))}Nngdica-

20 ments and treatment of diseases therefore be achieved considerably faster and more reliably, this
probability of success is increased considerably with a simultaneously reduced research expendi-

ture.

In order to reduce this expenditure still further, in a preferred embodiment of the invention ac-
25 cording to a further step g in the databanks accessible to the public references (links) which are
stored there to biosequences in the second public databank are acquired, and in particular to the
biosequences which have been determined beforehand as homologues to new species sequences,
those references which refer to a taxonomically organized databank preferably being evaluated
and used. Such a taxonomically organised databank contains keywords to the particular biose-
30 quences selected according to standardized scientific criteria, which are then compared accord-
ing to step h with a given list of keywords, this list in turn being chosen such that it covers the
research fields of a user. The biosequence in question and the associated species sequence are
thus only obtained in the data set to be defined as worthwhile target objects if agreements exist

between a given list of keywords and the keywords in the corresponding databank (third data-



further advantages, features and possi ble uses of the present invention can

be seén. In the fig 20 ures: Fig. 1 shows a diagramfor reduction of the
speci es sequences determ ned, such as corresponds to steps ato f in claim

1, 25 Fig. 2 shows a di agram of dat abanls and dat abank |inks such as are

used for further evaluation of information according to the present
i nvent i 0Bad)thskiiofled 3cc@NG 8 thedHoRHY Chitedd. OTh@ kKEGRERID Wi c}dasﬁbiﬁrw}g%@ké&e@ﬁa

i nformation fleFds for a (hypotheti cal) nucleic acid sequence.

Gener al | functional mppstanhes én @i oseldin wanyer, then lie twowllow mbreatargstdd rePpasch into the
sequences OQP”UC|§iC q&%d sequences are initially stored in a databank in a
convent i ONal HETRHEFSY %mfpﬁ&?WBn%?andard | etter code), an identification
nunber or sone other coding for identification of the sequence in question
al so additionally being assigned and stored at the sane tinme. Further

i nf or frat T6f datapak inswhighinewbn detegmined pecics -ssgusnees ars storgd farHartherginsestigation

| engt h, 1eS t it i i di.rec

avai | abl g oeagﬁ‘%elfc %ﬁbﬁn?’h@?h@%&?%aﬁgg ?fgr? 0 V%EGUC tabgﬂlgg%hrg%@ég egﬁ%‘eéa% %??13\}\? eng
process afeps atfdrensgrs agwedtcess] urmbt thalpuplic. A sequence dat abank which is
accessible to the public and contains DNA andl or nucleic acid sequences of
the various species is accessed. By the original input of the species of

i nterest gh&ng otﬂéf RRndaRd ?é&‘%%ld dBtabdd® Ak hieR al@ridn A fohGHIH 0P U0 g}xé&% {fs
5 of which correlation and functional simlarity to gene sections the
specileés qfiestioh @né s¢fercavesapptivprdatabenks dnel iafsmaton seral thedy aierpphmamedtie gen-

here. The bl i c sequence dat abank al ready contains data on the species of
i nt er est praﬂﬂ%thﬁpgﬁgmﬁgsq% aPeesy H%ﬂ@f%}bi“lcfi rst [carried out] between the
sequences of the species of interest docunented in the 10 public databank

and the bi osequences of the Qorrequnding%y sel ected group of species
stored i A third detabenldwhighas Rartipalar i swisabig kon tespuspdseh obithe pierent imgentont andiche-

speci es sequences  alr.eady st or in the puhlic databank .ar.e separ d

or o, o MO ERETAE USSR SE el b raREdn i PRERC BB R TS R BRSO
reseas ChLINB" thebifs ulThs @ftaBdik contei &f tHehend RirtiDeh adentieisash firhbet for each
recorded, so that when the sanme operation is repeated, e.g. one week |ater,

al | the BiosasinabHcsyuigHetereneavad afditaen) infeanaticn tossther Wilita eyralerrad pttier data,
i d . bagi poi i gh ' | ut
R he: SRR RELAgas WAL RO SRR B6eFL PR TFe 8B ne !

bi osequetiaksto migimgavhosany publcaibes and sncafed N abmbarse not been separ at ed
out beforehand nust still be conmpared with newly ad20 ded speci es sequences
in a honology test. The starting data set is thus, however, reduced
conspeler Pl G enPLETHANEIER Soak kbiiafn HRHRAINY RafeddGBrt PP ich W fréFolddfy
new y determ ned speci es se25 quences In a hono ggy test. As a ru

honol ogouseduisame gfi freoesesaary linkingdmémbesf or sone of the newl y determ ned
speci es sequences. A list or table of the species sequences and the newy
f ound honol ogous bi osequences for these is then prepared, and additional

i nf or mat o) pbPe i ehiP Hhhér Ak aBankho SHERaRPh&] OnlyDINVRAUCRE: hd&Jéduetces for
number possibly stored for a known bi osequence, is also included in this

t abl e or Whidh no Jgfopmatinn Heall sitas known tof ganhestarand eempide spmprehgnsive information,

ol a5k 11 8L flelhvd NorRARSh SR R SAMEN SRR AL SaRbBind AL RbEold d e

assi ghment (sortin arti sequeénce
anal ysi s tigh of ebd sed@éndei dndanidweftatbed asdhich@ealg dnibmat@llygRnsiagdesy ®B ridiBod
honol ogous bi osequences.  This 8 allows division into partial data sets,

in turn @fojdiag sathe igventioa byt therOWaMvimhmBaloBx ter andpiaegsiadaiermgrandigpagting
these. 1eEOLEIAIntAof kBlkcks AIRpENE BAEldes o whizh HuARIh® AndlimbBifinces can be

particul ar ono ogous bl osequences isS to be assigne

pot ent i aldetgrmimpdiin aris nsqmaer @ slded émbgshis sdditideal infortmtian.qHesvdvenrihaf can be

o e yrhcaln LShNANT i Qe % &1 99591058 al bt %2590 (SHEBAE has
been extended accordingly, so that species sequences initially separated out can also emerge in

this manner as worthwhile target objects during a later run.



"step f) to at least one third databank and acquisition of the information
on thé bi osequences nmen boned which is stored in the third databank. 10 The
third databank shoul d provide a classification which is taxonom cally
.organi zed at |least into part regions, afd i s preferably here the so-called
MEDLI NE dat abank. According to the invention, the keywords assigned to the
parti cul ghe BoRRABYQBEEVhAKCRE Birlied bt BeAne&IPIPetics bdduhded anll %id‘s@cﬁﬂb%&darwﬁ%éﬂ- a
given list or file of keywords and coinciding keywords as 15 well as the

bi bsequefEdly ¢airied eut inanpigelénet precessnss) tbgfomnrg@te atassetsedpuroicdwayy hive tedelac-
case an | | fd i t hereof for which keywords which coincide with the
given |i ggﬁ%i ArLd Gl gg have been found are issued. In addition to the
MEDLI NE dat abank or al so as a substitute for this, information fromfurther
20 dat abanks which are chosen e.g. fromthe group consisting of the

h
Uni gehe, ltds Aerhesmarriexpogicphid\iyrthe dagabpnigss ironddisionkiadte daabuNisslgad mpentieneds
ey SNSRI h L IESy] BRNTRALN (TEDPDEPI BRI T5 bl
subst ant itad ddditsora irfornaationf foom ahese helditpelcdasbankd inTtie ©eur skamapgpropeate dinldl t

of a hypothetical enbadi nent. exanple will nov xpl aj ned i n somewhat nore
det ai | vm%ﬁ’ﬁseraé?oe‘%lﬁgg 1p Ba*t“ﬁélar’it@hn&ééban}&%C%{Pf‘#\éVQg@H\ﬁégﬁq &%&G according to
step ¢ in patent claim1l, species sequences of the species of interest

whi ch are al ready known are conpared in a honology test with the

bi os&@ueNigwunirdter balcorayts Asq igiswesumpdahy thé experseaqueitize she3dhboandesription in
stored in the second databank. This step is called "hlastx hunprot' in fig.
T holis Bt e diEhE2E o indmie el apt hercle dp be HFRLted mefoy &7
case st ahlescriplve discRese WHEch 159n hb VR RSAAY BNGESSMARRER! ogous to the species
sequences al ready known, and these biosequences are identified accordingly
and separated out of the pool of interest of the second databank. -9 Wth
t he species se nees whic ve, been .detern ned. according.to step a,.a
furthor AORSTBOLH S5RoEt Bhaf M PG G, BAEA %o BEER5ELATUAELIRE n iy

f r om§ he af@ aeNebreiapeitmk ApBlicdtionntdol 41 6EGI0NENE onOlst \RpteBRRRP 1999, edrdimastiudsd
honol ogues to the known speci es sequences. This step is called "blastn
propri et 419 thie Agplicatigniyygefetences honol ogous bi osequences have been found,
the 5 best possible match and alignnment is carried out (this step is called
"bestfit" in fig. 1) and the data which characterize the match, | ength and
al i gnnentAnaemebaiimercxampipaifiibe invettiort isexplemee below with tesdid ofi figlifes, fsératwitct)

assigned_tq the correspondi ng bi oseguences neans that these bi osequences
cont i nue FHrEieF afvTAgeR BRUG H?éﬁigﬁdfseﬁ* AY BIEdEsent GVERYRN FaTcbe psgadn the fig-
bi osggluegggs in the reduced data pool of interest for which honol ogues were
to be found neither anobng the species sequences determ ned nor anong the
speci es sequences al ready known al so remain. Data sets to which honol ogous
bi osequences corresponding to.new y _.determ ned speci sel uences are
nsor gned i d et L R frkBuin fe R ool SRS Flrafedo e Pty
the in ventiop aepedioamhlclaimses this froma screen workplace with
appropriate equi pnment. A screen display which shows a hypothetical result
of a determ nation of potentially inportant species sequences according to
t he Lavent]jgn j ' ' f ' i ' i Nt .
ner o2 hondyar SOy iRl of LAROAES LAK b s duot bodrf b B ALY cFltuiln
hypot heti cal af inféintatiah layccayling 20 tHehesdeaeidveival dndf r om whi ch, however, in
principle all the essential steps and results of a typical enbodi nent
exanpl e can be seen. The screen shows at the left edge a series of conmand
and para rof A { : e 4 1 3
el cors m (i tOGLF ool BEs WaEn KR iAo D in R Rlafon MRS £ ypbrof
cal) nucleic acid sequence.

30  Generally, all newly determined, e.g. in the course of a week, DNA sequences or nucleic acid
sequences are initially stored in a databank in a conventional nomenclature (in the standard letter
code), an identification number or some other coding for identification of the sequence in ques-
tion also additionally being assigned and stored at the same time. Further information which is

additionally to be co-stored is e.g. the sequence length, the species and other additional informa-



25 length of honol ogy between the species sequence and bi osequence which
coincides Wwth the nucleic acids of the honol ogous sequence according to

t he honol ogy test and best possible fit._In field 1.3 the [imt value of a
_percentage agreenent is shown. A keymorJ\Mﬂ(ﬂ1is to be searched for in
connection wth the correspondi ng honol ogous sequences can be entered e.g.
in fieldtibndire@d®y dhielablehbgethiiarit el détermimtiof |of s@eth sdtleRde) - TMNRIMoWIE 8!
has chosen appropriate paraneters and the basic programstarts, after a
short ti 68 sepsdhen preeesdrtematicaily.ofA sepestice dawbenkevibiel iswrcessitieatethe pable and
nmore bio o | t t.h riteri f th er'.s
Mput. . Fosaia 8 MEof AHeSi acie ol oRRElabis s SleleFid Rellschy ByfRE ogina
nor e bi osguuendresspaticcbf mtaediGap) HgauSapiensd), 8 lipglaten t@ g aititali igtdlp ¢taspsies
of greater than 95% and have a honol ogy | ength of greater than 508 base
pai rs® MSF 8Gidy cortelation pnd; fuactioaglesimilanfy: torgeRe wertions af thecspeeies of Hderesican ap-
with the V, the 124 entries, fig. 3 shows
t he fiftRggﬁg%%§§$%%gﬁ%ﬁ%g?H%ﬂf%ﬁ&?§$gg§?8%ated t he nunber sequence 44567
The bi osequences whi ch are honol ogous with the species sequence are shown
in the right screen hal nder. "seeds", Several steps are necessary here in
order to 'B& p&@t“éseﬂBe‘&@rfIé’f%’@gk plisady £outais Hata oy fhe; SRagies ?J{J‘é?Fer%&&t & horpelpgy test

ext ensi Ve fhidefse tfi?stlf[ca_‘}ﬁéé b&ybRfwedh Yﬁense'élﬁé’rfcie@éf &%qggd?@segf ihfaedst Qﬁignén% hahoe

amount of additional information, but these proceed automatica In an ap

10 pi@pr publec gatdpnkiand theebipsagemss ob dienprespindingbysélectetl gopup f Specmsatoréd m
2. From t.he honol te called "bl as roprietary genes" in fig. 1 and

{7 om t he MRCRUTA FHE bk b Stieeatéess wRh o A malbaBion e e gpesiet servliss afigady

i denti fi giosed(iPaRdpitic! ddtatadk aRescPRRUNIuNBeef §iREB thB weRE st daideRdkiraiay i €
inturn also filed in other databanks, so that a relationship is

est abl i shejediof prisespording irseardel ei ¢ and/ or amino aci d sequences and ot her
information stored in the databanks. 15 The Medline dat abank and the
MEDLI NE i dentifier ("Medline ID" block) recorded in many ot her databanks
have1a k&¥e fresnitt ophihigeg of theanstRoieeRpedienmBrevtrded, sosR&dshenathe same operation
characterized by a Genbank identifier. These entries named by the Genbank

i dent i fi évrepeaiechleo CBDIEEK teri #i e bigsequengesivhish hrvreplready deen sepaeatad qut @nest
the corr i i 4 r.m

i th T e o it Rofd B HEEAnfE, BRI I ORE bR b P SRR,
| ar enzyffas homotwgyttesd can tient breligead isthe tneotdy hddeduisdegaencas, orebhestsely d@ bio-

filed in this databapk, and the biochem cal reaction pathways influenced by
t hese en3§AHERces Which havegtay %Ferf SeaAAGAoE befauzhand mmtish P Re CPRRATE SYHNGIGAY ad-
dat abgnk@ed §pedies BAJURAERGH ﬁ%bnjomg?,rtg@.t ion, the |ocation of genes on
particul ar chronosone sections etc., can noreover be obtained via the
MEDLI NE i dentifier. 25 After running an appropriate program a whole series
of inforgmatio .m@%ﬁh iq ad%ition tg é%@ rﬁba | e | ocation of the newy
det er ni néd° SPHRIELAta ey 15 thuk hoyeyer reducad Gopsiderably” o ' of erences to its
function, organ distribution and rel evance to disease, is then reproduced
on the screen. In the present case, which, as already nentioned, shows only
hypot het Toalbipsegeanens iseh remaming et den Ipmpstrdewith, th| nemd i dgterminedssngoien se-
445673, f 1.0cC 1 cal : e of. s, sue.of the

i nf orZEr’mt ﬁg%n%éﬁgpé ﬁOTP?%% Q%Sﬁeﬁgorysﬁﬁfél %"Wg‘%%ﬁ g’légsg lfae(ii'géesc |8(1;?1un(§1 nﬁeée (f:cﬁrsg}r%socg rtr%e

can be seaewly dnaesintdspiced udndes. S ATHsICHT @BRSEMMBe 3hHBETiey Seqhbiors anddne meatyh.
I nformation on clusters of gene fragments (EST clusters), i

whi ch are
i dent i fi Erngyhomqlogqus bipssauengernlor these is1hgp proparcdy ppdl pdeidenal infiarmpation kgreythes
dat abank r i i A o = :
ot al nUBBAR apeBRR st P2 L3 Pyl KethhuhBer bl PRk Lyt biose
Pr oangi ogeereknantoondndsidinitinditable eslist.he nost probabl e net abol i ¢ pat hways or
chem_ cal reactions to which the known bi osequences bel ong. BRAIN
furtHernore indicates that organ in which the sequences in question are
found nogy fﬁrﬂﬁﬂ@@pt@/oleliheni&mnc&isﬁisrbﬂoaagsﬁtba%ntolfleehé ecHRNRGHERES idsSed or
illustrated 5 by different bar |engths. The nobst probable area of a di sease
i ndi cat i steredhinckephag.ch assignaeané (soming dnto pagisnlae classes ofisedueners bydinguistic analy-
conparis i i,ven.. the.left half a hoprizontal raow. of bars n
56 be- B Ter? KRS of By )bl Fibaddslonth 2L TR Mo MKt BER TR
bet ween the speci es sequence and the associ ated bi osequences or sequence
sections shown in the corresponding lines. In addition, the biosequences
are listed individually under "seeds", including their per 10 centage
agreenent and the length of the coinciding sequence sections. The titles of
appropriate journals, the enzynes and various keywords are also given. In
the present exanple, information obtained by the Iinking according to the

S v o .



~12 Patent clains 1. Method for the determ nation of potentially inportant
DNA-and/ or 'nucl eic acid se quences of a species of interest (species
sequences) with the following steps: 5 a) determi nation of any desired
speci es sequences of the species of inté&est by biological or genetic

engi neering net hods and storage of the species sequences in a first

dat abankal16ys aekidSinkd pattial dAD QWL PR DG} £hsrt BE tHE SRGURIMRASesWeirfy SpY&PHate
group of other species (bio 10 sequences), including the functional

i npor t anfar adflingfie§wsgequences, in a second databank in which the
bi osequences and additional information, including the functional inpor
tance of individual biosequences, are stored, c) conparison of the already

known speetaginge@uass ¢sthefchiietefRes irgsmaftion ndfahe partithildd Hoftdlddoub i auMDEELS
of the given group of biosequences stored in the second databank in a ho

ur ol oy wéigh is do be assignedite gheopptenifally hppartat specitsasgaeences istaddedto by agguisifion
whi ch ar - ' e | ; | d
val ue, 28 SoneachI-ilfy AT ALORGEL TR RPTRE R BB B
remai n f sepf) toeat $eastoord thiad dbabinkeand doquisitioniof thednfoempasmde chetbidsegiidrited Mmen-
speci es sequences . determ ned accord ing to step a in a second honol ogy
test, 25t‘P?eds‘f’Bngb%St%?ef‘ba’eitg%@fci‘ﬁ@b%@(' t hose speci es sequences as Sspeci es
sequences of potentially in creased inportance, honology of which with

bi osequences from the bi osequences re maining fromthe group nmentioned
exced@dls Fhgihishdagmokdhodd psihvideala viabsificatipo gdti¢teis tavianlomiicul kyrarparized a0 heashiato

bi osequences i.n each case | ogous there it. bein ossi bl e
opt i oﬁal P L3ELNSy %“Jc}‘éﬁ G@EB'%%%C@?'CB ¢ Ig%‘ g‘abélﬂﬁ' Wi tﬁoﬁt prior sepa

rating out according to step d). 2. Method according to claiml,
characterized by the follow ng further steps:
According to the invention, the keywords assigned to the particular biosequences according to

taxonomic criteria are compared with a given list or file of keywords and coinciding keywords as
15  well as the biosequences in question and the homologous species sequences or in each case an
identification thereof for which keywords which coincide with the given list of keywords have

been found are issued.

In addition to the MEDLINE databank or also as a substitute for this, information from further

20  databanks which are chosen e.g. from the group consisting of the Unigene, Genemap and GDB

(new) as well as OMIM, KEGG and UMLS databanks is also used.

The species of interest is primarily that of Homo sapiens, but the method according to the inven-
tion can equally be used with a substantially similar aim for another species.
25
The course and the result of a hypothetical embodiment example will now be explained in so-
mewhat more detail with reference to the figures. As already mentioned, according to step c in
patent claim 1, species sequences of the species of interest which are already known are com-
pared in a homology test with the biosequences which belong to a given group of biosequences
30 and are stored in the second databank. This step is called "blastx humprot" in fig. 1. If homolo-
gous sequences have been found, a particular status (in this case status = 2) is assigned to the
biosequences homologous to the species sequences already known, and these biosequences are

identified accordingly and separated out of the pool of interest of the second databank.



-13 h) matching of the species sequences issued or stored in step f) in a
mat ching, optim zed according to criteria which can be predeternm ned, to
the particul ar honol ogous bi ose quences and issuing and/ or storage of
characteristic parameters of the optini-Ped match, such as, for exanple, the
per cent age agreenent, the |l ength of coinciding sequence sec 5 tions and the

opt i m zewikipihdtsh¥Gesdely 8B Which- haVB bB@rds afhdl mom;{:ﬂoaétéﬁ &a fRRREAIRIIbALd
by the followi ng further steps: i) classification of the species sequenceés
i ssued ofestisohew caried toap with, the béosegussicemremmining drom thg) seeond databandr whicly luatil

cl asses C l.i,ngui stic, anal ysis ext definitions ofthe add
tional i ﬁ{egrﬁﬁg%:ﬁgtnﬁe;bgg%g&%n f! %J%%‘?%&Sé@ Stogfn%g%c%mé%e&e's Sﬁquel%?ﬁﬁojgns Step 1s

accor di ngalted '®itr0proptiaiafp genesO irB figC haridGbaiolageds Biostfente how tegn Foa, tHS
k) addition to the characteristic information of the particul ar honnlogous

. . . ! . . par, ar |
bi osequehesPosHble matsh apd pignientghearricd auh&thisottemis ealleg "pessidr' tiarfie. dpand dke
sequence r . e 0 es
cqui r ea g sRaenlcidrR ! piRh e FRA R bl oL Belel B Uiy HeRGRAER B
dat abank qagstion.c dhies satven) aksigree fonther svties pondirigobedequenddsemedtisr that diesd didse-on
t he bi osequences nentioned.,zg 5. Method according to one of clains 1 to 4,
char act efPSEES NG {0 R i the dpfa PIBLRNGESHs ready a classification

organi zed taxonomcally at least in part regions. 6. Method according to
claim5, characterized in that the third databank is the MEDLI NE 25

dat ab@nk Likewisek thoeel baxsequedeesgn ttiee widacan data pdid of dterestzfed whychclonypa ogies iwené to

t he key é\gs ssi.gned to thhe Qarti cul ar giﬁ%seg)ugnces accordi ng. to taxonom c
criteri a’WM YOG GRS INCPEFIPY EASPIIER PRISFBLICE AT ARIODE M SHECIES STRYCAF S
keywor ds ragy WRbwn @BokétBaiRi 0Ssequences in question and 30 the honol ogous
speci es sequences or in each case an identification thereof for which
keywor ds which coincide with the given |ist of keywords have been found.

-14 8. t hod_ according to claim?2 and one of the clai referring back to
ci ai m 2. SR FE W o RoBRd BBl A EneniectoGh OB EuadtPomaes sr ey
of Kkeywoggkhces aaksighsll fdtgenérale@as thivinidinkh eTEaee aF tRUBjsRET addoadihg & thefin-
t he Medl i ne Dat abank. ) ) ) i
vention expediently uses this from a screen workplace with appropriate equipment. A screen
display which shows a hypothetical result of a determination of potentially important species
sequences according to the invention is shown in diagram form in fig. 3. It is to be pointed out
here, however, that the result shown is not a real result, but merely a hypothetical artificially syn-
20  thesized result from which, however, in principle all the essential steps and results of a typical

embodiment example can be seen.

The screen shows at the left edge a series of command and parameter fields which the user can
use. For example, in field 1.2 he selects a limit value parameter which indicates the minimum

25 length of homology between the species sequence and biosequence which coincides with the
nucleic acids of the homologous sequence according to the homology test and best possible fit.
In field 1.3 the limit value of a percentage agreement is shown. A keyword which is to be sear-
ched for in connection with the corresponding homologous sequences can be entered e.g. in field
1.4.

30

The other user fields are self-explanatory.

When the user has chosen appropriate parameters and the basic program starts, after a short time

he/she obtains a list of species sequences which have one or more biosequence homologues



5 9. Method according to one of clains 1 to 4, characterized in that the
third databank is the UNI GENE dat abank. 10. Method according to claim9,
characterized in that on the basis of the EST cluster posi dons from

UNI GENE, information on correspondi ng oﬂoadjacent sequence sections is ac
10- quired from GENEVAP and/or GDB. 11. Method according to claim1l1 or 2,
char act efhiddmédt thd)aiitefit bf HRMuseAL iapAN %r @iﬁnﬁl@ afi g? egholi@rthdti IQK'sf)&:lé'@s@H@én‘éesI 0
the citation determned in the third databan d addition of the cor

r espondi A&VeF ORe BEMArafinseardnses whichf are droatalegays wut;h eHer¢antaghddentivhbnatird oh

to the c e r

Vot hog e P dhaRaPERRoR] MG S aiiel 160 36 S FRS] N jer B cp-
t he secomngbsdave MBI terss avhie abahieflgesarsddl @ithehd ONSNUBtia neRBud Systdvet hod
accor di ngﬂto one of clains 5 to 12, characterized in that the further
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GDB 4 d
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carried qut in a% e. met hod,. the mforgzetlon added bejng in.the form
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After running an appropriate program, a whole series of information which, in addition to the
probable location of the newly determined species sequence, gives a whole range of references to
its function, organ distribution and relevance to disease, is then reproduced on the screen. In the
present case, which, as already mentioned, shows only hypothetical information on a species
30 sequence, alongside the sequence 44567, for example, the biochemical name and the date of is-
sue of the information and in 17q23 the position of the gene section on a chromosome can be
seen. Genes located on the same chromosome arm are shown underneath. Information on clus-
ters of gene fragments (EST clusters), which are identified by a particular number (Hs.198237),
originates from the UNIGENE databank. The number of ESTs in this cluster in relation to the
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P1/ FS 109" & () - 0%&' ( &' ()-!&10%& ()-10% () -
10V a_! ngqgmue@m&ld)%tesggh@)most @mahgty%wt&bql)c pat gyslcm%hemic(a)l r¢@gensi @which the

§‘3g% %E’L. 1%(&@%%%&%{%&&@( éﬂ@fglg}%h{e%mg fﬁg}%c%ﬁ S thilborgall i which the sequences in
question are found most frequently. The organ distribution of the EST components is illustrated

5 Dby different bar lengths. The most probable area of a disease indication which has been deter-

mined in connection with the data comparison is given as CNS. In the left half a horizontal row

of bars can also be seen, the length of these bars in each case indicating agreements between the

species sequence and the associated biosequences or sequence sections shown in the correspond-

ing lines. In addition, the biosequences are listed individually under "seeds", including their per-

10  centage agreement and the length of the coinciding sequence sections. The titles of appropriate

journals, the enzymes and various keywords are also given.

In the present example, information obtained by the linking according to the invention via vari-
ous identifiers, keyword searches and taxonomic evaluation of databanks was determined from

15  most of the databanks shown in fig. 2, with the exception of the blocks designated UMLS,
SNOMED and ICD9-CM. The Knowledge Interchange Format (KIF) is used to store the infor-
mation obtained from the method. This format can be used by various knowledge engineering
tools, such as e.g. Ontolingua, in order to generate, inter alia, HTML or XML files and to use
more extensive methods of artificial intelligence (AI).

20
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b) acquisition of known DNA/nucleic acid sequences of a given group of other species (bio-
10 sequences), including the functional importance of these sequences, in a second databank
in which the biosequences and additional information, including the functional impor-

tance of individual biosequences, are stored,

c) comparison of the already known species sequences of the species of interest with the

15 biosequences of the given group of biosequences stored in the second databank in a ho-
mology test,

d) separating out of those biosequences of the given group which are homologous to the

known species sequences above a given threshold value,
20
e) comparison of the biosequences from the group mentioned which remain from the second
databank and have not been separated out with the species sequences determined accord-

ing to step a in a second homology test,

25 D storage and/or issuing of those species sequences as species sequences of potentially in-
creased importance, homology of which with biosequences from the biosequences re-
maining from the group mentioned exceeds a given second threshold value, together with

information on the biosequences in each case homologous thereto,

30 g it being possible optionally also to carry out step e) before step ¢) and without prior sepa-

rating out according to step d).

2. Method according to claim 1, characterized by the following further steps:
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15 k) addition to the characteristic information of the particular homologous biosequences

which is to be assigned to the potentially important species sequences by acquisition of
references (links) relating to the biosequences acquired according to step f) in the second
databank to at least one third databank and acquisition of the information stored in the
third databank on the biosequences mentioned.
20
5. Method according to one of claims 1 to 4, characterized in that the third databank holds

ready a classification organized taxonomically at least in part regions.

6. Method according to claim 5, characterized in that the third databank is the MEDLINE
25 databank.

7. Method according to claim 5, characterized by comparison of the keywords assigned to
the particular biosequences according to taxonomic criteria with a given list or file of
keywords and issuing of coinciding keywords as well as the biosequences in question and

30 the homologous species sequences or in each case an identification thereof for which

keywords which coincide with the given list of keywords have been found.
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10.  Method according to claim 9, characterized in that on the basis of the EST cluster posi-

tions from UNIGENE, information on corresponding or adjacent sequence sections is ac-
10 quired from GENEMAP and/or GDB.

11. Method according to claim 1 or 2, characterized in that further databanks are searched for
linking members to the citation determined in the third databank, and addition of the cor-
responding further information or of references to the further information to the corre-

15 sponding species sequences of increased importance.

12, Method according to one of claims 1 to 11, characterized in that at least the second data-

bank is a databank accessible to the public.

20 13,  Method according to one of claims 5 to 12, characterized in that the further databanks are
chosen from the group consisting of the Unigene, Genemap and GDB (new) and OMIM,
KEGG and UMLS databanks.

14. Method according to one of claims 1 to 13, characterized in that the addition of further
25 information to the species sequences determined according to step f is carried out in a
pipeline method, the information added being in the form of linking members to the as-

signed positions in further databanks.

15.  Method according to one of claims 1 to 14, characterized in that the species of interest is
30 the human species, and in that the assigned group of biosequences comprises the biose-
quences of invertebrate animals, mammals, primates, rodents and vertebrates, and the not

yet classified new entries of the second databank.



