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[0014] Fﬁﬁfb&ogl %%gﬁgsgglggr‘;( on ai ivaly. bz & gg{ogclg Ci%gﬁ'lanzqgmdel organisms;
howeves,l ami$ti atloit the forwgrd SndStewprsé @8netics ﬁklmgﬂﬂate ﬁnze!bfaﬁsh @re in the form
esl copnect onent and t ou |ng boxes
of TossyeftiicHon SIREneFuRaih B8 te ABORINES SR FO3tHen PRopgsedsretroviral
brafishi W6fary NROLRY $8SEniBABRPGHAL HETROMGH! AN frchS BYelement
“e0r lga,lg},st gp 1201 segnents each slice o ?ﬁ{glv%ap %ééml clements.
Retrovnusafg caif previde gddBional Ginctiend eside framthé ebyiouk Usssef-function gene
vol une i mage 200 conprising a set of images 201-216)
into cerebrospinal fluid, gray matter and whitematter
regions of brain. In the present exanple, the brain

ti ssue contains grey, white matter and CSF. These
rranl fest t hensel ves di fferently on the greyscal e. In
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Transactions on Pattern Analysis and Machi ne
Intelligence, 21(5), 476-480, May 1999. A subsequent
wGeL@p/12008 finds vertical and horizontal axes PET/8GzI6/000121
ellipse. It is noted that these major and m nor axes
of the ellipse do not necessarily coincide with the
di rections of the coordinatefaxes of the i mge. The
. axis of the ellipse which is closer to the vertical
disrupHpnse Hqr dpstanpcegmsongrate goalp screge thei rredonainpnd retrqyiral vector used had a
[ t | Fi 9 mghe, ..
sonc- AR BREOURG il 260 BB oy 1Py QLI shfters ijected
with tide poudtedt, GhefiGt a6q2002) foingl thbfe whi gt ledd ode mfaPpﬁngﬂGﬂ in the germ-
i {:/ra;?% %'éﬁﬁi’fs and the vertical axis. The ellipses and
ine of, g3qhy fish- e Ganvstionteadt i nefprove je beanoreamytagenic than the
previod®Aén-hpSihg -veé‘t_o%r(@hﬁﬁ %galf,%.()%f? it (%&ls S @hd ?&‘s ﬁ]ﬁtﬁe‘gqbr other creative
I e S-point of t e

el l'i pse that gives t e brain.
screenp fim freszebrafishghatligive poeyiessty beanperfomued|in roshphilal Axmong these are

he reference nunerals progress fram601-609. Fig. 7,
et S G ISE IS S B8 SR Ll 30 S0 Sgen grehion paters,
and pRSmdRELAHaialR Reétod Y& hiSRkpRYiSn/dvexpRdsidn screens.  This latter
horizontal axis 1304 to derive the respective vertical

approagh daf beery wied ucegssially i fies wigwe Gol4 bindingmities spthinda Reelement drive
[ T ' ded. b i at ed
N T TR TN

et al., D% oWrhwsgenip (flyoMnd¥edxprossing a4 pevteis lih @@onablidtEmahiter, for example
d nterio omm ssur e-posterior conmm ssure ("AC- PC)
under greaﬁ@ﬁ@iiog angyessPeAic fmanger oF detraayeling ppesalor, wpuldreause the gene
downsfrEiifl -of ) P-dléiHent o HeHHRY | ’
ol o) ey S0 R el B SO s
functioppweh fais ¢his ovouddi provide @ valaahle cedoarcesbi stajlyingnble hastiof bf genes that

el.l i.pti cal approxidmtion , 702 for _the eci fi,c contour. .
o norE R} o TR S TR RS 1 ReRERRL i S5 88t constion
more th@atwo-thitde off Benosanthay widah! axﬁ{1 ydaBESuitdn &ndl, 1o9h tDtuf];QnS et al., 1994;
|

tenporal |obes. A view 700" shows a contour 703 (

MiklogyandRuhinel W6 cItfis bikely thas an everr higherarer¢antaga of yeitdute genes have no

. t .06 ' ion 704 for th
oo s RuRESh 8L . hes BB KT, cxamote
althougiokiss bfitithidr NP iand/op A GRIE finrtieh infi¢d digplapep detdctible abnormalities
. ot{rﬁ(ifetr2 éaq rﬁqﬁcablISh the location of the nost inferior .
(Qian ¢t\ALy, 20 ’)Ee sofect@le 1990, NPX| andeAGRB have feony foppd go play 2 key role in
' ¥ S - ar f
el b M OGASENGA SRR 0 gl T e o .
1984; Gedhameetiala §897 sriirebnn eff dl., P9 De Furthermare, their paltevae danebeen drug
ascor B3 onk{ R SBRRRIGHTE Shre o hOhubiSi et compancs
(Halfogf 2069, cal cul ations. Dorsally (ie fromthe direction

depi cted by 1006 in Fig. 1) the shape of the brain
[0015] ( ¢ df tspstinjptadathatoralbeithe enestidentifiedain the firg sieafivbbehe human genome

kO axi n.axi.al Lentation,j ose to vertica o
nave SRR e 2 R 4 203 B0 Byt b e vty o
rapidlyFexpmifg thediclogipgl @flest b tHes@ uAkhGRh PoRéd 1MHeNgddlicE many research
. .. gcase) is rather. approximted by an ellipse whose ma{ or
mstitutipns dnd pharaceutienl roppasies.aICurRatlyetba beplewstebyase model organism for

apfi ' re | "M ck " (Fig.. HB
conducfii e ZARTE SubRECE, 1B oo REmPRIZS: peSipte and. random
retroviphptutagenediehdvef hadenttle mayisé a tvibikoresburt® B Fundioingl genomics research.
H anat omi (%I En r.ﬁi ol ogi cal observation along with the
°We"8ﬁa?ﬁ‘é‘?fﬂ’g AFRACksAnRHEnt B fhe, okss s hiplesy haysestyaieddhe development of
nick. 1 j t4] < 0fLQf . tih ' : s a .
ik, Mg, o QIR RN 08y Gt ARGy, T inte
signifiqaatly druge regaceh ecquirepen®4 small Hitgr sies,widvelopinsens iprnaoes high cost of
for estimating the position and orientation of the
/ plane. Calculations are perfornmed on the axial slices
(refer to the "X" axis in Fig. 13). The processing is
limted (see steps 1406-1407 in Fig. 12 as descri bed
below) to the ventral slices |lying bel ow the
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shown), the vertical axis 1603 of the ellipse 1602,
and projections 1604 and 1606 of respective endpoints
wo@Roobhatoverti cal axis 1603 that produce respecPCTeG2006/000121

proj ected points 1605 and 1607. Returning to Fig. 14,

after the step 1502, a step 1503 determ nes, using the

poi nts projected onto the P, the superior point by

fitting another ellipse (as depicted in Fig. 16) along
breeding randspgintenance]i gndc vash rregu(i@fer)dmmat bandlz@greghirements.esin zebrafish

6 I f

nearly t!‘lg oi)gc?sv{g%) tl’;eptgaﬂs%] tcgllx%nﬁ_ ggl{eg% ?sssg% r&éﬁ?&ﬁ%}t I?a& Lﬂﬁ{' ?(?deﬁ advantage of

being ﬁrzhﬁpaéﬂp tHrbOgh uses ehkheirt ldeveﬂéprﬁérﬁ allowing! sy v1suahzat10n of the
i nt er copmi ssur? (anteri or - post erior conm ssure) pl ane
morpholqgy gnfafungieepl méFral ereprseby fight miproscaRy using a Varidly oF fechmiques
S Wi
mvolvn? '(.felrﬁ{)ll%ggglﬂ | lﬁd‘tJ ﬁélsgél{ggdge dl(?;(llhétﬁc Hh@ﬂ@gap%fgtggﬁlﬁgéw&hgadeﬂfaﬁsh as a
forwarde péniefis ehoded waild svgndipastle eni&i®é thewederstapding hod ventsbrate gene and

¢ ?rlor point of the ellipse fitted along the .
pro em?‘ﬂ%‘?t‘al direction, and a final step 1505 defines the

[0016] aXRet:enﬂgzaeﬁleeme ﬁh@seéntthe&@tay bhRagl thioPSnRids 6 generate a zebrafish
ane.Fig. 16 shows the best elliptical fit fromthe
sperm Bbr@pe end.ois fast, WP lossioftfsnationceaneuhast beenhpublishedh efrom this library
(Nasev1€ﬁl§ % B pGZO%PFN Al é 1{)1%?# Gras Tnd S HinFh gelm%ed with ENU,
["OwW C Pt 0 an examnp a process f'or ‘es

several tlhﬁsﬁtdﬂ@h&n%@d{hehbmg Seablttaﬁlséwb& rayditddab lisolats thd®ne mutant Using
ume image. In this case the |location of the S p
retrowrﬁlslnéetl%@dt%taa%nw‘éswlévt@sﬂx Hiprgve ithesipesd ayithy which & %ﬁbraﬁsh library
I [ pr tgd
cous BE 2R, o 5, 148 Y5745 a6 04008y ine ey and o
approxmmMy @i01000ser. fePree rfish, $»bssfd31§t B Xepl axt 8,000 fishr @afayfer cthihinsertional
inst slice nunber. For efficiency,.only. the.
tibrary Sqis T Gareend b apEL RIGR dieafesp Bh ekt Glgtinfoning fish for
studies 98 BERAMRNISr Slofin hiiRfiofetIdesheantdsil Jm)@ kéﬁ!‘éﬁlﬁ%@d tt¥estudies of gene
plot. Then a step 1705 rejects the rsal slices

and/or me%hﬁmph@ls i lntgmmosrt@pfmft@mled eetrvilahgugdtione én thieeelgafish would
be a Vag%lg%ﬁ‘ %Oﬁ]éé d&)rlltsf;%lée %@Q}i ngh %@%o% étl ! Eﬁste?%clo ern% %gn rl\tégll%s% gor screening

the libfahatfordpheratiand iefevas! & Id¢§&a§eosc§ he tot RipatilSPRtalibO Arig) targets, for
4 for the case when t pl.ane i s not avail able
screemqg]gtpﬂé)rggafﬁr g:tat do gpgfpsgggl to stgg{ip%tdmgq topinspy other chemicals

SO as tosfal@ﬂ@fyqﬁe d(?efbé ﬂ&hﬁ%‘f@'th%l éﬂ.‘égg ofgstlcﬁf(ppwchQ{gm{plaﬁnds, and for
brai n“on n |n sliceis timated e
screeninie for cohpduads thagsugit talteﬂot;he &xpiessian bt yetniityneftkmods, ditdase genes, or
usi ng a conbi nati on of methods, the

one, exanple, b

oﬂwrgggphgﬁgﬁ?pﬁmﬁgég robust, and increases the confidence

[0017] Of DINE traR4H0R6R e |n§tﬂi11%telerﬂ_élﬁs £14P c 4R OE Frof @ne pl_osmon in a genome
i ndependent and can be perfornmed in paralle

to anothess INatwaldmrirasspesonpplag doles ineendutionedsya topult hé theftempvegnents within

ot b PTBAE Yol S S 4] L 5o Sy s

msertmﬁ:il%a@éiﬁsﬁb@@@ﬂt@ta@ém@%vldm anfrdls {$hapird, F992) bt not, until recently,
estimates brain shape for each slice of the I mage by

in vertebEHes. niregspasens amurelativelyorimpleogenstin srsiems, ronsisting hbaeme genetic

sequengi b RRakThy hFrll SR rRofe S0 RIS ViR BRE oty to cut the

transposomcout oY oae Erethhén df DIN/elahd paste ftiihiol AQtHMINA sbt{i&nb@@lasterk 1993).
described in relation to the step 1207 in Fig. 4).
Autonopops,  ragRYsORE (PAITYs e {IHBSIREISEogensr insidsy Est rgRsposen whereas non-

onr SRSl e et ot

have been described.in relatlon to Fig. 4. Thus, this
step involves segnenting the vol ume i mage (depicted in
Fig. 5) into cerebrospinal fluid, gray matter and
white natter regions using, for exanple, the fuzzy
c-nmeans al gorithm Then, using a threshold derived
frontthe centr0|d values of the three reglons t he
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avai l able. In the case (b) the process 108 foll ows a

NO arrow to a step 1903. The step 1903 nmaps the range
wo@Roobhatogt | as i mages |inearly proportionally tRCT/B€2006/000121

range of the slices between the S and /planes. The

process 108 is then directed back to the step 110 in

Fig. 3. Returning to the stéb 1902, if the

i nterconm ssural plane is available, then the process

[0018] 3 o §drregrelblmoven trpaspasabiselengent is thepmaige do/Drdemet{Shgg 4t al., 1983;
t . S A e ' L.8€.J . :

Fedoo BRSS9 9E F, 445% JIBESR B BRI BB in o s

varietyrafngjentofpetiee (€lsbaras dndtBsken 1995).S Morkoveart encassfub H¢ri@dnsposition

ety By SR B 22 S O LS e Wit and

Kunze,RROOH)N iRP1iRs 1A PlARsPo Frétefn@'@laliec BolTRBRINAY fSr transposition.
requi'red, then the process 108 follows an arrow

Transpersomyindhaterolognus inimel hosts basdieep rg@oEd faihenember dfdgler transposons

S chi ndi vi-dual ;atl as_inmage into.it or,r espondi Rg
e.g. mfRE sRREM RERL P Reh p P e R 3F T Pnematode
CaenorfhBBdifik gdbgms Tads elenichi SRABRPI ALY 1998 h ezebiafi@R kynthétic transposon
~2-Di nensi ons, b¥ fitting the Atlas 1 mge rectangul ar
SleepingoBeriin gn bormmsliense agd | zebrafish t Glogiel el abodid; dpvadsen et al, 2003;
. t | j At ai i .
Bl 6, 204} R Aok ORI AN BN, SRS B ORI cCovaami
et al., 2000¢ iawakdmi rorl.f PE04s IKavenkemi and Noalac2004) ett. dEoiweger, none of the
rain shagpe estinmation in e step 108 jn Fig. 3. The

b ;
known (TgRRORTHAS 4P SR CERPBT RSP ER0se B bofh Pl ind spgmals.
[0019] gr gihe u@ébﬁﬁ’ét?ﬁo[@ﬁupﬁ'mﬁggédnb PBebhdet SIRRERE hol for gengtic léesearch ina

orso-ventrally I n three-dinmensions. This can be don
numberf of meda lspesieearibgv £i ali,i1999;aSmpdlingeet (ab, §995)a Theradvathge of using

ST ST T ——
of non-G@MOAEBPG € bgntSh ifBoBIEIbLt A BE NbbAizedaf RidPosksé Rtelivered into the

radi al functions described in Ivanov N, A Pari mal ,
cells. Nowi nski W., Method andprogranfor non-linear image

Wahpi b e A G ss.q10f..radi.al f is
0020 3PUASKE7 SR HETATEL B55y0fe BB RS R, e e o
limited g0 aDdity camtdnfihg achgentaphph tecalcivar plasphatepdlpethylene glycol, and the
) individualized atlases ", After the Atlas infornation .
like), g o g s Gt OE T & JiORHBS, TR BT ToeIe, apd fbo like, and

virus-neBiatdddstrafegi @2 Thest hEBoddall REve/ Bk TBitIRAE Fot RLRPRE there are size
interactively, and each slice is | abeled h

w t
constrajnt§ anseciated withvBNAatnindensing teagintsiand dumtmedihtad strategias. Further, the

amoun ¥ e Bc Ao i ahia S S Brmspd i Sip rgesics. Mot al
methods €hdilitaly inspraesh SRthBdeM&ed nadibieRid fed balluldmifcleié Q6id and while

exanpl e, each structure and bl ood supply territory can
DNA qoadensarg methags pandalipidreguteining geagentshaeaisiativelyv payntg prepare, the

or s BRETRIBSAN DEVESH, L8 AR08 pFRGRGL 0 ot

strategieobaibe ctligymt srutissue-eypecdpeeifioindttiel uk® of &itubenediated strategies can
ddentified.lndustrial Applicability It is apparent
create iy olqgic poblsms Whgn ¥sed hyivangenment s descri bed are
0021] APRhLEABEIA! of AlirddB L AN AT -
(0021] 3P ThpERrRink  hERTor by ANIR Jof RlucldTBE TANAJHEA b, particutaly
methodp thex pramota Vieneffioient miegratiodi dfinceleicoril Aagheans ohemygiag sizes into the
..can b e thereto w thout departing fromthe scop
nucleicZ6H ol okt Befct Silhe i eEFion QlrNABB A gRRamp of AGelL. There also
remaind & hetdl!th AeVel6p BRErtEthte(88] blzEhralish, ARREE L inSl8BHal mutation lib
Prakash K N,pVoI kau Ie,( %ovvizns 3i W, EXt ra)c?‘ﬁ on o?" rtation Horaty
m d-sagi ttal pl ane from MR brain volunme - Entropy and
ener gy based approaches. US60/558,567 filed on 2 Apr.
2004EXTRACTI ON OF THE M D- SAG TTAL PLANE BACKGROUND OF
THE I NVENTION Field of the Invention The present
invention relates to nethods for extracting the
raid-sagittal plane frombrain volunme data and in
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BRI EF SUMVARY OF THE | NVENTION In broad terns one
aspect of the invention conprises a nethod of
wa@ledoenzdoni ng t he mdsagittal plane of a brai n PCE§E2006/000121
including the steps of defining a three-di nensi ona
vol une of interest around the md slices of brain
vol ume data, calcul ating an%entropy or energy measure
for each slice in the volune of interest in each of
that coulhbetusedto sireancfor @esstiqpdafenis i tngtudyf ganss Oémtiamtt o edreen for drugs

| pl
wseful e BE bh e PIREEG BEdiiSh Rlsb Sttt 4 Bl ARG
and opti mZ| ng the md-sagittal plane using the first
estimate to produce a final estimte of the

SUMMARY. Q& ghHE ANVENIHEN pref erabl y the brain vol une data
[0022] 'eST REH: nentidi S fitdcted 6 rtﬁé & atﬁ{ﬁé hﬂ)ﬁliﬁrﬁg&e Ae/Ds transposable

opy neasures are nornali 5ed an est | mat
elements anpvmthlncaiels amchidings Fislg ebivds, Fentlhethlr ghﬂﬁztls nnrcimhmgz emhmmals and

n the sa ttal rectiqgn. Prefer
humansg 0 TR tBRSRII0R SR HEH RETTION He® APRIGHIans Ty guany areas of
biotechAG1EY.| ND&RISprnt t e trhiipBRibil BRARNANfor PERERM RD hﬁﬁrﬂa!l‘se permlts the
energ ¥ nmeasures are a measure of the intensity of
followuit&rd@; elftriens dmsertisineed] geoétia metesipl into @neﬁabclabmsomes usmg the methods
re of bi |

given 1n t r O %ﬁf i %1 dseﬁgﬁc{‘e%}%?lnge apior, ggﬁ E%ﬁ%g%ﬂz@ né?:to genes involved with

growth DEﬁiﬁRHR?éll@ﬁxéﬂF TinouGEVERALusY! BY\S ti@frspbstnsDRAW iN6Stidhet  mutagens;
ventign will be further described by way of exanpl e

3) ldenttﬁﬂavman dselptionouand reharrstongation pef mraﬂsm%on@it Fegulatory  sequences
conroi! SRSt RErR N 18 0 LRSS ColdHEEE) B (MR it 1o

(QTL) dxiatysisg 52 identificgiont ofsgenefictpchof ecmmhnaaély ietperigyt traits, besides those

asure, the three, directiqns ure3
for groihgpd QEIPG CHtke v 1ot TSI BR S DR OARPRUEA HEdiats 10t gehe therapy.
[0023] t hTh§sagirlt taalfirdli b§fekt, Otho@PrbsédtS 1Iﬁz‘éf1ﬁ@r§ RRBHdBe ﬁb&ﬁ%& Ac and Ds
%re 4A shows t'he projection of the md-sa
transpoggib elemnaxfcml trajispesiigonin aerieuatsy. eImemgw embadi @t a modified Ds

B T R LT i —

having Exie@ki[}elu&éoﬁcﬂwdﬁnteb&t pablyaatep@feddh ifshendind- agkédoall embodiment, a
ane on corgnal slices obtained by an energy neasure,

modlﬁeﬁu%&ﬁl@n% %&WS@%@ PlicBftE drsegipngt HWF?éloﬁF in ¥erigbratgs. In one aspect,
e mod 1P oGl A8 53 ABLIRL) PR BMmucttas o
positionefl betwdentise 5'e and B endsrofieDs algitenhal d| rection, Figure

shows %ihe statln sl.ice for o i mzatian,

;

10024] 7l 5GkOne 36046 e PR R BV RIPTRYISF oGS éfaﬂ%t?rates that contain

either a%%ddi‘ﬂe(ﬁ@c ﬁ%&%@%e BEadatndapNaLAehr Maad ﬂ@éﬁﬁﬂ%ﬁ?ﬂeﬁrgenome
gure 7C shows the final md-sagittal” plane obtal ned

[0025] byIIUSll ﬁgr(hmsmq:m the wesssutr énvientioveljuevidéseauethods for transposition in

vt WGt RS Aot B 2 458 cfoimen, e

modifieg! B!ﬂ el diesl Rytod dofihirdhy eHY Mﬁé@%ué@rﬂeﬁt is introduced into a
er-Mead optim zatjon, and Flgfg:ure 8C shows the

Nel d
Vertebr&tfp nk ong facel afithis smbgilimant,dhe alodifibddys element eina ¥ertergpntaining the
t] .

oA My 05 S, AR i FARLGE 80 90 ot
transpostiB@WEn & BeolvBRaczlttht AirdifiedaDy élemehiidrea Védidr ddntaining the modified Ds

I .nhono en i[ty. Figure 9C shows the MSP obtained froma
element,ig)i Hlt@artfqnagemﬁom??bratw@m@msoa modHisdsAq mspnsppsase gene as

[ ari

deseribd Ber B TP W oohtn i e L SRR RS TR BBELADs cloment
or a Vewtxr cimthiamgathe ehadifisd Jki gjementlig istheiwsed o MSRrtdbrate miohg with the

froma volune data which has artefacts. Figure 12

shows the MSP on axial slice of a volunme with head

tilt during the MRl procedure and with artefacts

present. Figure 13 shows MSP on a Conputed Tonography

axi aI sI [ ce |mage F| gure 14 shows MSP on an aX| aI
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In step 2 a volune of interest is defined about the
md slices in all three directions X, Y, and Z. It is
w@s®anemot hat the md-sagittal plane will passPeTiseE2H6000121

the centre of the inage and therefore the vol une of

interest. This will always be true if the brain scan

is of the whole of the brai ) The vol umes of interest

can be defined by defining the md slices in the X Y,

modifiegndc Aragspasesd preseias # b fourth ﬁlcyt ath@l modifipd Ds element or a vector

SRec Th Q intere |
contam%xr% Bl%t %A(?\ré%%ln Dbh glr? grb d%flfl%%cg}a ugl &o he% ffi% afl‘lo% dvith a vector
contalnfmgrwinoﬁiﬂed&ﬁansﬂ)diﬁaﬁe ¥erie. NinCbaxh inst4HB) thElﬂitﬁhﬁéfd AcHaflsposise protein

| nit - 20mm. Fi nal =md_y + 20mm
drives tAgRRosiIoR ¢Re OGN clAmin te YarEbEte 20 Tho
[0026] ¢ hﬁie%_éé@{)m%b%ﬁuﬁéﬁte&eﬁﬁs kiflrd Q%)etcpr ? ﬂb&lﬁ%&'ﬁp% &dlént is stably
x=(slices wt he X-coordi natés from
incorpofaterhinkg thalvertBbiategenome¥o &nakedi transgénieyertébraty.= ([sdrisg@sic vertebrates

LD LBESS Pl B v
of this érﬁ@dﬁxﬂn@htt _tHe RNAF fdiakhe.f-nodﬁiéd ./ﬁ,l trﬁﬁs%obzﬁe)fs ﬁ&tr%d%é’c?ﬁﬁd ﬁlré)transgemc

fromthe volune data.lt should be noted that whil
vertebrajg [corieingng AermmadiSedddnclemssen Inm emmddfapetctal transgemc vertebrate

ttal ction the dshaed
contamﬁgcaact@?nrgg&q{lgnﬁegt?lg hﬁ 1{1?](}1@1 égﬁ érgnspﬁ%se sé 3% chr;gcg t\ﬁgfzn its genome
is crossed witkanpdisgeaiit yeAsttariontitiih@ Heenydfsd®s'AdfientC I aliBird facet, the
ggsen In step 3 an entropy or energy neasure is
modifiedoflc WRRERAFEFOPIEE HS SRiTe@IGeR iglpethe HARSEERICOYeriahrate @ontaining the-
modlﬁeﬂolbiJ Rt Thel Rirth F%é@lmil \CY &fco%%fﬁlﬂ A hrfodif S trs gsase gene is
Li'near combi nations of the a ove energy neasures
introduceldgntolthe trsesgenithecrehmie caniginiy theasdift=xl Onklenshawin each instance,

e |nthe irection but c al so_ he ed ]
the mofiGR8 e Bonttie Wit SrYes ot opt PRct WRgnpgitied D clement in the
vertebragélbstituting Y and Z for X. These neasurenents mneasure
an_energy for each slice where X is the intensity of
[0027]  hin fpf@tlé'% agpeatHbe prrasant lnﬁen(tllon iproviflestinsertiomnl sinitatéonania genes of the

target \)eﬁ?l{{giyt?)ﬁér&fd tag1e grﬁg{ 8;' rzggyéelégc%ﬁ% g?fsneg}g%&lg aéﬁ animals. The
present Shvegkien Asa prdv@desemeﬂlo&é o€ rpanizifg the c¥llfREd Znimals into an easily
i rectiqns. Exanples of_ ent rop%/ﬁdrreasur es are The above

mampug r iy chagacierized lirarynelasqieeambadiest, ﬂgeegwepgp@llypa]ierf:@ cells are a
0

Vertebra?en Piélﬁfs?%?yie:b}agiﬁ y f;laE hge 51%{%158 g ) ?tgl?raﬁéﬁhﬂro\é\f gawmg the

embryos &b exduits earsl Icoﬁze(xmhgpih)eeﬁcmlwwﬂueﬂrhles | NTRedult ver(ebburese containing

o S 5 e T s o kBl it
altered de‘l‘ls ey RRuAk SRBmPUS that Ek%rp?ocﬁfc@d 8? @rehﬁﬁf&é‘léb}’atg &hUBs, growing

he reference slice may be th Ice In
the emlé‘V@ﬁ‘ yaliadelts jand . collneting epmmoﬁymrreédu medespr ddlale eveatebrate containing

oo B AALE o R  BRSgp S, U3  Spentt rion spr

from a foudder holk ie Qﬁibvéﬂ hkPthell 1REE FordinNR&b I fefilizhifor 8h ¥BSs AOM wild type
normali zed in each directi on between zero and oné as

females 4p grpcrate gqrgqbratesofhaf:hgnbpéttle desirgdrimsepis s Hisgendary sperm samples are
[ N thr
cole BT 58PUEI] Bertl 518, g 1 BaL IERRAPHRUH. g i
methods diteniibiaze chlloeas furethpl edmplatorn o etum 6@ gendtier ¥@e@R! Y The library
in the sagittal di rectlon and a peak close to the

[
comprisgs  SelAgW Wiiigh cagh mem PhOMNeR/WSaSWrI%t €8¢ Myationgn at least one
gene, anﬁriﬁe &t@oﬁ&ﬁ%fgﬁé ub & Ty ﬁ é g the three
lots. In oth ertbodi nents the ene gy or entropy

vaIues are not nornallzed before being plotted. If the

plots are normalized the normalization function nust

be an increasing function to preserve the nmaxi mumin

the data. (An increasing function is one in which the

bi gger the value of the argunment the bigger the val ue

of that functlon ) Flgure 3 shoms a beII shaped curve

o o .. . . o




expand the sinplex and reflect further. If this is
just a good point start at the top and refl ect again.
wo toobh2#0t he hi ghest val ue of objective functiPCT/fGmOeH00121
poi nt) conpress the sinplex and reflect closer. These
rules are repeated until the convergence criteria are
neet. Part of the optim zatiign includes plane rotation
and translation to find the maxi num val ue of the
[0028]eNdhGYfifl asRbs, Ay prebes Wivntidibfovidek 36 98 cBfdcterization of the inserts,
translation nmeans that information on the pitch angle
e.g. by sequengingd hg BNdpflankdeg thedepertsi gure 4A shows t he
pr g, ecd:| t L d- ' I i.al | ce
(002915 S SCkfheplo (8 oot Al VRS 0 o R Blar AR " rhe sequence
databasetrmbeequbnify servesbhssindndext foe therlijragt roesserdce] &ery sperm cell line and/or
m dsagi ttal plane on axial sligces obtained by the .
fmdekmertsagf@f&%fi Bk@?ﬂ%ﬁ%ﬁf RefeuhFagy g ir}%ﬂd‘a@&/ gatalogued using the
sequenté 6@ RdNS TANBesh IR gREQhAEE is%ﬁe%ﬁc tf&ethgﬁﬁjs'eﬁ?d?faf kfdtation. From this
pl ane on coronal slices obtained using one of the
databasep erggpe of ingenestscanhd idaetificsh Onee identjlied, 158 cotrespontling mutant sperm
ropection.of themd-sagittal plane on coronal  slices
cell or BEPHET o o Rrmiet R R Ak Paell P P ol epa i secionc data
[0030] outthianederl a¥fect, ihdpreSsnt Gfreaiich HBvVRIBO MIRRIR Q&Sﬁ?idﬁf identifying the
.various energy and entropy neasures in the sagittal _
+ functiogjof @engsonV erpebratgmeqeainingmytaionstaf @seespdidnisresh @enermtedrae described
entr d in the .
sbove, Y 6, PRRENY PR HEloo G Mo, A RpQBeeuf g aro smdied to
determiifecthe sameas Wyseset theredh, Otplerdltyped rdendtee a gefiflalsl defebiable heritable trait
¢ oi nts f.or alti‘he. optim zation algorithmthe extract the
ot a cell; of ggRsmAhat s faused) by thequpseuces and aghangof 4 lgast jopp gene or mutant
gene. represents Kul I back- Leibler entropy neasure, Red line
represents the | og weighted energy neasure Bl ack |ine
[0031] r e dn @vemiglsh taspectrtbe gyesentainvedioGrevides methods fes eartydng out genetic
Shann entr.o neasure a n li represents.the
sorcensy A0 0 o G 1R RS “ooRBbrotet tihverhed 6 s st e fibrary), or
their ofspuingd, NBagpbeCeseliplor QeiAtivay] FbrinNisFiHAWEE SandAtRAGRBA for in vitro
.. and the final md-sagittal plane obtained using the ]
fertilizatiom o cRes diomn evildrbmsufemales tegensrataarelyptes ithatahdarber the desired

) o Ei ' 1. d- | ttal blan -
s AV ELSFRHT R, SO T i v e
mutatianstinreithat therhamozyiggus es hdt€roangbulGtatd/Rir éctediiig 8@y he performed in

.} he noise inherent tot procedure. The noi se_can
haploid, SEHR O B o PSP deFioD o ethreg sy posofestligagion  Yertebrates
h Rl fef | e ' | '
om il 8 62y Mook e gL 00, el sl ooty gresion o
haploidp embrws a o uirsitionoof gymegenetid dipdoid Ferpbrgay.. THesot iethods are all well

~source of thjs.noise conmes.fro ectronics of the
ceserio39 8 B By Lo B S W e BB Sh s e, The
vertebrifes RAbEANE thetléBiréPink&tes, PRpaledkinglany OF WeBmBthol\escribed above, are
coils. This is the RF inhonogenei'ty noi se and occurs

used togyiedyt genesftipction by stdyingdhe effecis bE el insertibieal mutation in vivo. In this

i zati fiel ' 9b) . F i_al |
e R B g G o g, s
allowingf the ddeti fvadt oh,e R NeB@nipls, fovel 3dllectiond B é))‘h'idgﬁlg drug targets. The

t hi ckness_increases. The Fi%ures (10 to 1
sequengedaig plso dfantifine thesenas! iierestapd iswsed selsesrch fos homologs or orthologs

in othep | ' ) accurate nethod for determ ning
e etﬂ%%%%%ggggP§¥gﬁﬁgﬁgge in different brain scans. It
[0032] al $w acuinfli aspect, the rpodsest nvsstical ptdvides| rgethbdd Mraserédning candidate
tested on vari ety qf .cases. The foregoi ng .
compotfif, VetEbiits fab SR 2 ArIca PR phor JPHETaRE Uit have a desired
mutation!) @fe*SénerAbd 85 Aok @b ABYvaO Ll R0 biates?
obvi ogsnetro t hose skill edv?lr)l t he. %Q%FZV%F%%# e%nt%e exposed to
be incorporated in the scope hereof as defined by the
acconmpanyi ng clainms. Figure 1Fig. 2 Nornalized energy
curve across the slices in each direction. Fig. 3 Plot
showi ng the variation of normalized neasure in the

. .
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15 1. I NTRODUCTION The fitting of primtive nodels to
image data is a basic task in pattern recognition and
W@ ovpae4n1 vi si on, all ow ng reduction and si npl PET/8G200¢M00121

of the data to the benefit of higher |evel processing
stages. One of the nost comonly used nodels is the

el | i pse which, 0 being the pérspective projection of

the circle, is _of great inportance for nmany industrial

compoysls| tp agsqse e effecs p?g e fempdurg oMt anbenotypevesvassay owteerge of interest.

| fo ionally. efficien . .
For o EGNoHba O BRI BBl g e s
insert qpagm@esenting all thoniseres. Bysstesniid ol fubkedukehly ’gntiflingde&tebrates that,
eneral conje to, segnented data. As we

. rather t n .
by virteh 1 SnseUt T dHan e RUOE(S) i IoBEsTTERROTde RcaimeRed, one will have

identified L' ¥ene HROWHEAhk ORdtdiY BRARAS frSite! %tgﬁli B said compound. Test
approaches, or performellrpse fitting by
compouregsnamm as eidliartinhibigors or actiyatves of a protein encvded bjy dlod gang of interest.
.non-elliptical . fits.. These tter nmethods are cheap . .
T his ey eBipBds WhFeh, A Hseral BRICBWET O OB o€ dirghenting disease

conditi6id dsBddiftad withahagéde dfiihdetest 26 tdenfifion but suffer from
mag or shortcom ng that under |ess ideal
&

t he
[0033] ¢ o Awyja: tepthsaspenls the prasgutdnyensionupvides the wisdef modified maize Ac/Ds
' | S ften.yield unbounded fits to
mmSpog%ée E]%}&%gtg%{ géﬁaestg?r%@gh ‘geﬁtt g a(teérée ellipses are
specifically desired, such fits nust be rejected as

. r_of iterative refinenent procedures
BR[EF%@@&@%%@F&M this problem but do not
0034] ! iPER& LALLC sHdlv Bl i Og/ invention. Fi
[ ]i ncrease the ?:onput at i gﬁg'[l a%ﬁ?%é%&gﬁgyg@g?gﬁ rg?#ﬁlms}, eation. Fig.
1A shqyesperDs monodgorsruat wemyibit3.1 fid reported ftagatent RGFRegene under the

t.he foll,ow n dvant - ). ellipse-specificity, .
zebrafifl Bt A Bl PRLE S vanhar s P Ribe et frmotne 370 by
corresp6adi€lzly).0 BiickZarrdwheadd RiafRitd Be ?ﬁﬁé&‘@f&rrﬁﬁﬁf&rp@m £y Afrowheads —

..the data; 3) high robustness to noise; and 4) high
specificpppgisdor SAAL-RGR. Figel ByshopstacFPase g¢erstricheomsainilg SP6 promoter for

_— . pr.eyi ' fitti.n t hods, i ectio

in i ELBUAR o B BBaELL P b0 4TSI BUPEELL s o
synthet@naicjeir do@ilizhtiven sighd]uaDgshed Gihed Feprédehi H1iamdl3’IPTRE b Xenopus f—

. Section 4 contains_experinental results, notably to KSE
globin gengn FightC 158y it Naferrabawind pid sagueagesaof the NLS-, NLS™- and
NoNLS-PP4AeC 88N Lilofhlk hrddd%m ia1d QK %ﬁ%ﬁé&. CPhEse Yl‘@ncezfor NLS is SEQ
concl ude by “presenting sone possfg ext ensi ons. %
ID NORRAHe(UE avETHIEEE sehiDenteiEh&vh tfdd NBS LONS Wi by lahtins adid residues 1-15
Apse fittin i i .. Lot road. techni ques:,
or sl Sk 29250t bblAch Pt A0 HENEHE o 5 o i sence

shown o2 @IS SEUAERW by hinfifd dcfRdsidREd! 18 XY THAOH4C e Flequence for

on findi rﬂ?@t he set of paraneters that mnimze sone
NoNLSgis SE&hHa Ni:ddansl tspreaenss thetfsifatinapiorsesd wesifluthef TPase;03.507, €.,

. i D 1. L hi H%p% we briefly present the nost
amino a%lk(“eegﬁ\ﬁgsr%]llgﬁ%épﬁel% T Q'ti ng and its closely related
[0035] pr Biguesy) 2AQ0U shdw tlid MPaselspedifit lexEigiof NPAnéd#Bén LADs element. Fig.

direct specjfic least-square fitting of ellipses has
2A shoyps & Phscison pwsay séelvafish pabrios wensi jgateyl with Ds construct and

Li- BHEU ORAL.C..f4 tat ] i | l.. i ntir oduge
oL ey "SR ER A Mt o 44 o¥fetbonginghprgid 55 construct
only (lalse\lbsr BN/appas wﬁﬁsﬁmmdﬁjecﬁeﬂ embijusek e h@ﬁll's%@ﬁmj e%it:)iﬂl@ énd subjected

east squares.. Let us represent a _general conic by an
to PCRjusime;neinpers Sankins Shls dpparysifeni™) [ kDANNA Ledde QNER)e Hig. 2B shows
redomef. Xt y t donoF (Gotats) * Missidl |
predomfaht \ox ORu oupriped Sk Yl piirent; donof WFecudfe Migf o8 changed
nucleotigloniof thg danking dofor Femorf aretinripld for amdentiaed respoctivelyray.ower case
be approached by m nimzing the sumof squared

al gebrai c distances of the curve to the N data points

X[7]. In order to avoid the trivial solution a = 05,

and recogni zing that any nultiple of a solution a

represents the same conic, the paraneter vector a is

- o a1

e o



negative. A nonlinear mnimzation of the al gebraic
error over the space {p, q, r, d, e, J) is perforned.
WO p00bh2490j ournal , Rosin [15] reiterated this ppobbemoeyoo121
stating that ellipse-specific fitting is essentially a
nonl i near problemand iterative nmethods nust al ways be
enpl oyed for this purpose, HB the follow ng section,
we show that this is no |onger true.3. DI RECT
letters mdi¢atespthebpders o the Ppl se@ance.oFdebefors dxcisias o JPera 1, the nucleotide

LWiicall ile.r | i t.he efficienc f . .
sequenf 6 e honte Ao 1D 5% dfou faf sl ol 3917 getustve. For
after exdislbal fori éndrd, €e16H lint Bequbfceda fiayR@incE §héveH irBSBQ IDNYO:3 and the

the conic that it represents is forced to be an

bottomgling geguencere thepsavence shews shSERANO:4. Her befRrrmisision of Donor 2,

the AR e 75524 BRSBTS o o A5 B RS or s s sm

ID NOst!. v&hé FiDge seuehcents thésediiahoe shovkein SEQADINOMS rph3ucttotide 54 to
not been

ol SHR5ATLE, 022Dl 805 BN B85 e soquence
shown Th JE0 AANOB £ tAe BYASH Ank GediRhBe URE 8&Juché S16%h A SEQ ID NO:6.
nonconvex inequality. Al though the inposition of this

Fig. 2¢ sheuarenrgseatative reapmples of geqieneesl flanking)theePa linseitiont sifies from two

. C .n he freedomto bitrari.ly scale.th
aiffercfEHslic 31 b, Ferp R pipoRiecppfteiioh Bihbisgyond sequences
are showhoint Iogveg 0fSE," AiitingndquemBese inhapsiUedst! C14618S8 i direct target

. Aac - b2 = &4]. This is a quadratic _constraint which
duplicafion igdn dekt and gpdsrhinedse Theysequenger nphDedn-dhe tepslingig, the sequence
o 2 SEOMPAIPKE el S0 500 8o 35 o 520
ID NO:33. t Tlee sagpsiecad’ndf s Bathe bbtt¢m)linetie tie dejaerte shgwn mSEQKID NO:34

Dis defined. as i h revi.oys section. Intro i
and thy geduenies n@gDﬁt}Pttﬁﬁl Ptk g, thy FaadpRss: %hswnnlg,gﬁié D'NO:35. The

“Ds” s@cLlfeh(V@is ahe §éﬂ]%el§déssh€6§h‘i&f1 SBQM NANERYS REIRLEIO5S td MY inclusive.
that the nmethod of Lagrange nultipliers is not valid

[0036]whdigume 3x-3Hi show dhe effects ofsdiffarent NLfhstquemcéseonrthe intracellular

oo Pk et By B el e R BB e Srions o

NoNL$alPutd, ONLSPHiEPase yandeNI 8V asé eRbRgish Npithyisdl egBleh ®hetoSraphs were
is the scatter matrix DLD. This s,ﬁi_tem I s readi Iba o
overexpeieddg Wghlightsheceildar puidinge figwn|3D-8H sbpyeiniiaeeibrar loalization of

NoNL$-7 NLgF AhY K S BGEPUHBn BfREInRbra BN oHlihith LA (8)
we can find the value o =1, giving Fi y, Setting a
[0037]= ;Higursdl shesvs(Bhluatlén abthe DshadpytriventepinF| fish.oindividual F; fish were

ei gensyst em ive Six ejgen-val ue-ejigenyector, pairs
Out-croeiﬁ%_, to s wt it Phofl o 32 rioRdY grloesed GEPepasiive %1@&?8 was used for
Southefl Blof R dis.t PRe DRIATSMASES wteﬁedi?&%\%it SRR P{thé ﬁstchlzstruct contains

~ positive, mgeneral, I's positive definite, soO
a single|EnoRd site) and lhybsdized withspIG-labeked ipratid fotthe BGEP stqueace. (Lane 1-4)

peogenieg or HES s 350 Rl sy B e <o MRl CLanes 5
11) proggies bhR! fish o dirfaieﬁﬁfdnﬁﬁe@(foﬁ%i&%m Qiiﬂélr@nt’Fok{“él;Ede}s), (Lane 2)

yi el ds exactly one sol ution, h corresponds,
GFP negatiygeomfols he” constraint, to an ellipse [H . For the

02 SRR 3!y MEpAAAigh BRI ps B Mo B

transgepivsfigh with dedihgle (D3 iasertiors i p@iofieCexhilfiing BeenSa{#ewadk GFP expression
t.hose qof the constraint _ matrix C, up to pernutation of

A p L .
pattern;ip ¢he slan spihehiacngd the gut. Middisr 2 rpressatatpe exanple of 8)fishsarrying the
same L fsfin 3oL OTMUTPISTRRA RrflifraIE AL TR obiipiofitn the bratn
spinal chendt iears/ @Biscles, gafadalerbgiom, tdnd weiegatings hgesicodxpsdsSion in the skin

and let /(S, C analogously be the inertia of s(S, O.
Then, the Iemma is equivalent to proving that /(S, O
=/(C. As Sis positive definite, it nmay be
deconposed as Q for symetric Q allowing us to wite
Su=/1Cu as Qu = 1Cu. Now, substituting v = Qu and

T T




This section describes sone experinents that
illustrate the interesting features of the new nethod
w@paei12490noi se performance conpared to sone of PCTI8G2006/000121

| east-squares fitting nethod reviewed in Section 2. In

this short paper, we are not able to present a |arge

body of results-which can b4 found in abundance in

[3]-so we |imted ourselves to those that are the nost )
(presupably e e diprrgased yraResers pemies). waplorao Fgampledofsi nayel expression

t o 0] .o S €S0l V. i i
pattern, QEnd BELGAR £ BEROR ] exir RSP hETENATs S P i e control
moreovep tHealwitted pattdmen the skinf thd dditre] fisinzatot peistidn theBRislmindicating

Bpokstein nethaod [.1]; TAUB Taubin nethod [17]; GAND
that theifo@ﬁﬁbé COREISHE df‘g}& trapfpRYUONKanat ani  bi as- corr ect or
[0039] gF'P‘i@ﬁiei §A56(?$H$v‘f {H3abdults _o?%@ﬁﬁl}@i&rof'ﬁé"inrfﬁf&%%aﬂlpﬂegfof transposed

I'i pse-Specificity Despite the ‘theoretical proo
HEK2¥3heellal dJbei“Dafiisequentd ghoavsipdtigf 6B it the sequense st icSEQED NO:70

srom npgARRETY o, phle s, BT BTy MR 485 e g8l s three

examplE§ & ARSEdL Sy Bfimbh DNAL %ggeraéa@e JetRed)l (B SRMvétort DR oPthe donor)
Bookst ei n _and Gander . taset A is alnost elliptical

startings dkpoi e s first gancleatisiee immediatoby eadipcsfudedthe TR sncherequence. This
demon 4 FHDA icPE By 5968 350 AP BB 00F mectaniom.

case of IONA), tige mbergion gite & tiRodaded. bydclZsslcoBbirdirestitrepait that B éffen created
Fi.g. I b shows three experinents designed after Sanpson

Wwhen hﬁfg‘}“m’(s??ﬁqnéwtﬁ%aﬁeéﬂ“}) ngﬁr OpAONEal |y consists of the
same parabolic data but with different realizations of
added isotropi c Gaussian noise (s = 7% of data

DETARF :BESCRIBRHIN OB THEINMENEIGN t produced an el | i pse

W | ow eccentr.icidt hat, was litatively .simlar
100401 ", T s H4EEE TRBHD oaio it Bl P A pmsposable
elemenBUin Vhebia@dsdlinchRihg 6Eh, Bifds"BidOWel Snibd® MoREidSmbMatals. As used
of acquiring his initial estimate. As anticipated in

herein, fish refeesvip Go¥ meehar 6f tha glessesorgliseiéesty raferred topisdisess. diis preferred
« . q <. GO
that fs{[BE R e o TEGo e Fiteriel oF ik of BorERAHRIRAIfink Sprest be used.
Such fible irefiaienbuten@ n&ekimitbdito, sdlmon] Sowtptuna Liigbibusg icatfishosbedfst, medaka,
.} hpse t hods ar ot ellipse-specific, whereas qurs
carp, gt ﬁ?ﬁﬁﬁﬂg 08 Iagsls als ipglude, it agepqtdpmitegelogedents sych as rats
: r n [ [
o R B s i For 5 s O pES 7L BELCE TR Be fhonkeys, apes
and humaemcer ned with the stability of the estimted ellipse
cepgter W i ncr i Ng. noj evel s. W& consi.der a .
to0411 o g s of e RN Bkl Pt R doodtdangp with the
presentGnberdiod Hag taaéi%ﬁﬁbaht HavEIREELRS thel PRIGATIN 60st8b1b I RRGMIMitegration,

) corrupted with noise (from2 3 to 23) for 100 runs and L
ie., climigatings thmaiskbef wedininesition uer egcombinationndes tariganspesase activity

the conic.returned hy.t ifting algonith
producGERY The Bt forr@PnblL A ERER b 5 sehislP ofiehy oMot fom
medakd fish eliliebe ahsgable it sdohd fisk2 decHuewvaf e hOtthansposase (Koga et al.).
ercentile error in _the centers as _a function of noise

Maize peis|clemgnts bayerioy signifieapdly simidar hogrodges ip vertehrgiss. t hns

ca . t. for im rl i i . .
00621285 SRR ONERALE BN b2k U, Bl e v i
referencg mcm;owmsh. forl bm@nﬁuﬂc@ enm]go rIﬂE’is{]m:lﬁidecs‘toddﬁﬁlapb&llaﬁ glhg dnd other animals

nmethod js re eyident en the data _is occluded. In, ..
can be g Serlgfiy gg%%?éﬁf{ﬂ’e nf'S dEmgRFrated él.e %@H‘f‘m fhe-Rrepgit invention is
applicabRV®l aflf vdrRBIHEPiaf ol USSh %h%gmﬁl%gd FifusP ﬁiéqﬁ#%dffﬁ:damaize Ac/Ds

I I ar of the

given elliptical arc.” The stan evi atlon
transposalils eelaragritesf theoprdent mvehidon ehn nips tuseditanmtbdu@OMNA into both
data spread in the rightnost colum, the noise has -
been set to a relatively high | evel because the
performance of the three algorithns is substantially
the same at | ow noise |evel of precise elliptical
data. The top row shows the results for the nethod

o o e 1. f " 4.




and accuracy for ellipse fitting, and its uni queness
property nmakes it also extrenely robust to noise and
wais@bliziodn nmany applications, especially in inPCESG286/000121
vision, hi cases where nore accurate results are
required, this algorithmprovides an excellent initia
estimate. O Its sinplicity il§ denonstrated by the
inclusion in Fig. 4 of a conplete six-line
pluripdtcmb I(ﬁnﬁnd;eil Wh«nsei desddntiah car( @uﬁfefantleﬁeantoi seeerdbreatricted cell types, such
nonstra HS ava | abl e

as hefﬁ?@l?t}%. 3 Sieaingt XA sl z'lml éiorlpﬁe{lb@ﬁ%% difp. el whose

descenfints Ediltwcﬁm%hy kN EypédR an bRBnisAE @1g: ?f@ﬁlc Qfent E‘ﬁls) Suitable cells
algorithminto a bi'as-correction a gor| hm based on
includg epetytesf egganandapie prapore\gelip of en ambryot #ratalsoreonsiidgusdiin s invention.
t vept e er bal ecific
For geﬁeaﬁ'?l?s?er fl dfngh \%9?% 1?%1&0{?&? ud%lsgosab%yeﬁem rl(ﬁtoaf F}:ﬁ? PISEULd mwntlon can
be used ﬁﬁtntﬂBHEEd?EE\UE&tb ll]latEreLcellBQ’tthhQ’laﬁety dfl drgmfsgoﬁ@saue‘s Suitable cells
tlons ilo Scattered Data nputer G aphics an
mcludqs b@e mob Hgtef dgy Lymghoaytes, bep%@wef nq_tg?bcqﬂza mvsclEWlisSa variety of
an&k Elli pse Detection and
blood s A%H%%Wt h Ljﬁgsérgfégli%%ﬁl‘gml mage and Vi sion
[0043] Cor‘ﬂﬂl@tmog prefeired 1Bh foouse2withphe Aréden? ifventi®Ads z§@hfigh, Wanio rerio.

ZebratF h glsgnbgﬁcggasnﬁyp ﬁqpufa?g?e}(g{egﬂqg ol 250 gfllrc%ljﬁtflgy lgpg many of the
advanthgts NBE rlﬂﬂ)ulaigﬁﬁfertﬁﬂlhteA eXperthéAQ Q)ch{ﬂns@ﬁ'sd P 1|r:1bFﬁH§rthe additional

"A Bu er's Quide to Conic Fittin Pro¢, British
advantagecthiah ghegosie . veBichratesg h Ampthen gi u:antle@@ntt{g] ofigebrafish is that, like

Caenorgglﬁiﬁg th%’% q(a)*gg—:g) tx%ag%%qt ﬁ%@kﬂ%h&lwaa(}es ra pzpebraﬁsh care and

mainteb@fde 51768des¢119193,41 byt ﬁ}elﬁng@’(@@? ead Magsterlvelddeo) or
Statistical Data Anal ysis Multivariate

[0044] o di raggendancs WM@Wth?rRSGHWm‘anﬁqml?s tpapppqRitiop i fishids driven by a
L 0, 0 e
modlﬁ?'\’/cf‘agisc’ !:raxzogyglpis%n Ipﬂ]gg;ﬁe@l& gcgegﬂmﬁg?g{k aéﬁfa?lg% I% hBled form of Ae

transposStedacisng ¢ 62 NBieanimed adomi acids (THasgoxaed (SEQ ID NOs:7 and 8) is highly

active (ﬁo@ﬁ%—ﬁgqnﬁ t@# of%%()a c E([)E%eg%n%g%mgatggf%ge plgggrlx %%%an@gg this modlﬁed Ac
transpob4is ﬂlﬁiler\iﬂgdlﬂeﬁfw Qfoﬁtalnsﬁ%@ﬁth%é %ﬁ&lb&nldcﬂhﬁ@iﬁﬁ%‘iﬁfal (NLS) The
Vi sion Usi t he Hough TransSform

synthetghNi g ed mge Nrpgminys M]TPHBmonm h"Dllfr %@mﬂhdﬂL&us adsied in order

to locaﬁ?egogm a%n %&s}t]i%{\*%@lénu&thgglgﬁzkﬁg% f’grg 8’?\% %m%ggl?nent the synthetic NLS is

analogditst tofthati &l thé 1Stvellol la@enx: entigdnl Vin aoﬁﬁreﬁﬂteﬂgsﬂllﬂiﬁdﬂhentpt}@s synthetic NLS
thesis,. Aug. 1996.[12] J. Porril Fitting EllI pses
the gpnpaeid; senenge AAEPP ERVSESHH NRi2hg Oshegisysthetic NLSs can be

used mcg{a&@%? M{Ha gtﬁxﬁllogo{i{fg&ﬁafaggmf @gg&swﬂa'e%ommem the

synthetfopNLSiig ann@mﬁeam yOns emBpdibienndt o nmdifaNES. is NS F that has the

amino 33 Stcuuptee YABRERRRIND (om0 TRINGisho o Mgkt sqticnce Goding for the
synthetféeN’Eg '?é ﬁdd?:ﬁ tb ed £ shd JFhe é'tfhméo&quz&% fgp‘%Pasgfog 20710 81?bduce a coding

. Rosin and G A Nonpar ame
Sequense @rethﬁ anm@ﬁecbﬂcccamp@ascnt (DnVaamhndsmEi&tpmiés endmglsaqmeﬁbe for NLS-

e 55is A0y iEB S N0 THS S BEY Iob fepiGor s
TPasel@@gmggm,forﬁﬁﬂsEQg]ﬁqOL% Sections to Very Scattered 4
Iterative Refinenment of the Bookstein

[0045] p éla.) B @%hﬁr entbedpugns of @eaﬁmeeémaﬁmqmﬁ@awdlﬁoé glei tragsposase utilized

7- 7 T

it gl P28 Sl o B o Gl s s
about 7084, imerd pbafedably atdedst EOABOYY) Snd WdshpriRahbigak IBsatidat 90% identity

Edge and Range | mage Segnentation,” | EEE Trans.

Pattern Anal ysis and Machi ne |Int eI i gence, vol. 13,

no. 11, pp. 1,115-1,138, Nov. 1991. [18] J.H

W | ki nson, The Al gebraic Ei genval ue Problem Oxford,

Engl and CI arendon Pr ess, 1965 [19] H K Yuen J.

17" 4 . TV e



Field of the Invention The present invention relates
to warping of images, in particular warping a source
W0 pga29nt 0 a target inmage, based on specific PEREGE0&000121

features, with the help of a nodified radial basis

function. Background varping in image processing is a
geonetric routine that distd®ts an image by spatially
conpressing and stretching regions. The purpose of

to the praleitidg Sequenset ofathsf mpdifiad artrgesposase diswiseddherein when optimally

v RS oGPV ARSI EB) 15, 5 e

the nucledgide @équeﬁ@d cBXi8dRlogificd UMBE hhdl§ of thel gBREEC B8dePto produce a different
patient's brain to a standard brain inmage (brain

mucleotigig gequenaes, that oencede ewaiﬁwmé prefsisi f Adternativelymtthormodified Ac
ot t . [ Pai

ranspohc SRR BTG RS SRRSO ABSLRE g0, o Tl Boue 154

preferabliyess éea’stealbcmt &5%; anorei réferabbeatpleadt tabouton adl mdsd pederably at least

abmn9gg;V|lln ar s ments or surfaces.. These features are

idpRtiy to 109 AcidsPReense diseleggghereip derigie modified 4gtransposase.
| ansng
00481 T néf‘%#%{“ﬁf%gdﬁ.gﬁ%“ﬁa%r S 1BEngD TR IRLss LSO D{poptides or two
polynuelenfidss spgsadescay dwtemmbyd by the idntksofile match Ftratwennpta&o strings of

s, 35 AP 5 SRS A SOIPGBIL L0 S of methods t

measurél Iikﬂsnmsﬂ béteReh W@'ﬂdlﬁﬁi&[é@tldé/ o polbepitic @qu&fbes S@é-1eRP Midentity" is

An exanpl e of an el ementary radial basis
well lmloﬁfﬁlctq grilleds artigary ECoupytationnl Melecuidrs ﬂi(dpgx, hTeesa; #t Mg eed., Oxford

Umver%i’@tp'ig&glallte\zfoB% ?gﬁ%ﬁsﬁ nggjz au)fz%g Wrma z%gh ef‘ﬁ zer}g‘qecg‘ Smith, D.
W., ed.f Acadeinid Press, deve Varit, 1@93%’&@%&@4@&5@9 f)f S@@eﬁ@d@&h&, Part I, Griffin,

this th reason why such functions are referred to o
A M. nd pfng B SRS, ﬁﬁ'i“&?n‘bgﬁ% el {5reay: t 199Ms Seawce nbnalysis in
Molecuﬁﬁ*t Bﬁﬁoéya%flalf{& ROIAL S dag %Iﬁlcdﬁl%bg 6@8905&1% s@&w}; dae igéyszs Primer,

nmber -of andnarRs mmust be finite. L&t
GI’lekCW) M. and De\(egux ¥, lods. J\Mo&ﬂoplgonﬂ’rwm,t Nhwrigorka h@ﬂiﬁr Methods commonly

employgcgu ) 8136}1\}’}@%;1%616%19{ aertlx%g?pdtewé -_sé({]qe ?e}*?nzb{i{uﬁ? nﬂ?l} g?%ﬂ’é’%‘fed to those

disclosddia GLad@ Rt Higg8mPRle, Marfih . Bighby; eal Alchgerhlc WeéS hSﬁijlego 1994,
el ementary radial basis functions: An i-th term of

and Cagllon Hl.s and binsaars tD.ob LM JofenligdtMabi g&ﬂom (1988)., Preferr«tﬂ methods to

dotermiGEIATRS 5 (S3EN' Bl P T AT kBl TR0 e testea

Such nte&mds drel rootlifiwadf (r»(?complﬁt(ay)())rograms Preferped- cdrbpidterv @fdglrzﬁﬂ methods to
t on the source inage. The last two terns, OX a

determige tl@?lmfy &E&V?%%ﬁﬁ%@% instudes buf gk ok élr@tezieto@fG@ﬁe(Genetlcs
T

CompuER il S i) B0k ok (B 1 TBE Sl Reear

12:387 (19840 BLAYEPeBLASTN, rié%‘ﬂTAc(nAdﬂsclnﬂ&t al. t(1990)f wkltsokul et al. (1997)).

e e
[0047] bOR aii 1ﬂﬁﬁra‘ﬁoﬁ°9j? digodRelesfidd H%lh@%qﬁﬁfeléﬁd fs@cﬁfénaé R4ving at least,

q]ma} to zero. a consequence, a system o
for examgplgy93% Nedsutityd qu atr eﬁamce oucléotivii saguenst 0bis lfltmdd:d‘lélat the nucleotide

yei t.h a Aare obt ai
sequencfe b8 38 M ARHeR, B GhetRll o o orBiehed eyt guoept that the
polynuoﬂ?émMe selprace heg Mﬁd@u@Wﬁ@@%Inhﬁﬁtéﬁ%ﬁﬁ‘prﬁ 160 nhEleotldes of the
vari ous directions. L. Bookstein, in "Landmark
referenceaiuelrgbide §6qUcHers Il%nmhﬁb wordss i Ableinsa wap’pﬂéﬂﬁ!iﬁr having# nucleotide

sequenc %g?’%gﬁj@sg,%\e}&ﬁﬂﬁgﬁo re?%%ﬁée%c%@ﬁg Eezﬁulgﬁgeg p tB rS?éggglg nucleotides

in the referenexctdqnendennaypbs déleted or @ﬁbdtﬁﬁd@ﬁﬁﬂhsarbmet Qd&l@@tidé:l ér a number of
bi ndi ng energy. H Chui and A. Rangarajan, in "A new
algorithmfor non-rigid point matching", |EEE
Conf erence on Conputer Vision and Pattern Recognition
(CVWPR), Vol. 2, No. 1, pp. 44- 51, 2000, generalised a
probl emfor dlfferent nunber s of Iandmar ks |n the
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probl em of overfol ding can be avoi ded. Summary
According to one aspect of the present invention,
W0 b@oa24005 provi ded a nmet hod of warpi ng a sourPEI/BGHY&0N00121

The source image has a plurality of points which fall

on straight line rays emtted froma fixed centre

point O. The nethod conprisdd applying a nodified

radial basis function P(r,t) to the source inmage,
nucleotld%sngpf@s-‘é/ 1o éhfpmtadtnslcabm in e refgrencevtisguence miaydsf ma@éed into the
refereng elfl(gen 38 [na.}t%tgonts (9? ie rggeg?{%%gg%u:eé]?e e 9t°ﬁ(é art élg %{)r 3 terminal
posmohm\be iiid Rferehdtenigclédtidereyfiicied o aipivhad Hetw¥ar Mobd tedminal positions,

source image. into a target image. The nethod conprises
1ntersp§xf§§q‘l 9}% igdivishmatly agong diugleotidesiia the rrietenee $mApeROe qQrgn one or more

efines a direction from

contlg&df?ilg gf&%ggﬁgiggtﬁ%ge%g}%té @e%utegcéj defines a distance in
[0048]t heAdtiitiewllypthe' hiodiffaic e diangpdsasef gertehmey dagledd snclebtide sequences

ent j.qn .pr.pv. a nd co uter rq
hawngpe%a e fal 6‘%‘%’5& Z? |tﬁg e??fﬁé\ﬁ‘g ﬁdg’i%q@ ¢ H‘“P]Dﬁgu&%tsﬁ‘&fn@? discussed
herein! B "vaﬁxtlﬁﬁﬁﬁﬁlfaﬁty"l fd ﬁgéflﬁ%'efé'ih Hﬁt fh'é%u@fe@ﬁﬁé‘ S%udhR is sufficiently

invention is further described
similamtona |ref¢rqng(: mpgleekéme@ew:q that af Elfl]é rh(ybndme ttherewith under moderately

stnngegf C%giﬁb r}% % atp"%ﬂ gF %%ér%g]éwlgllg%ﬁméwtg %uwghl %P?/wn % the a}'t to which the

mventlaﬂ’q%iﬂaﬁﬁﬂt Briefly,C ﬁod&fﬁtdllﬁ Sfirighft EFHANSIANark Ldbﬁhb@ﬁn Sambrook et al.
gure 2 is a schematic vi ew, of two star-sh

(MOle"é‘éﬂﬁ‘t Qgring: 4 beharaiorp Mamah3y Bds Xpl. Fi Igmrl@lsl% Cgld Spring Harbor
t

Laborazagggggéts;@ggé)ggﬁ ?,gcuht#%mg TRy %e@agﬁhg g&haan o 3 ﬂa%sc (a sodium

chlorideisgdimen 4itrate asoltnm,h8r3%% ofodivat | dodscydt syifatel S(SH)S),n 1 0 mM ethylene

diamintp{ ggﬁ?eféggzglq{] gEﬁqig/&pﬁn%égaa%f hgbrbcilgqtl??nt ArOet migomiltlons of 55° C,,

5xX s9candmar ks; Figure 5B is an enlarged view of a portion
of interest of Figure S5A; Figure 6A is an atlas inage
[0049]of Thebmailifiedcdr trasyposasi myast be elther\znthesiged 66 vErqor ésolated from a

iloo BB 08 ESEPS SR i B AL it e

[0050]e NI Eenaddified W cafang ?mgd isAftr@duckd i €sh. O ofrié GbibBdBAnt, a modified
Figure 7A i s an atlas _image of a brain with overlapped

Ac trapspReasqr PIoteR R riREodyCcsd ator fighs Bherpeotely IRitradgeed into fish using
Bis an enlarged view of a

c"n"e‘lgg?gﬁqg%m%‘?&. nt eﬁgi%mgljf)g‘% galrze 7A;, Figure 8A depicts

[0051]t heinaesees mlbmbmbmlaBNA fuir e tbéifiled WdrEnksoshyeain ddtaydweet into fish.

to MR oSi ti ;. Figure 8B is an
In accqgfigne d@gﬂa reonbidn 1’516% Hie ppified e tispRssassriramsgrtangpbe synthesized
r t
i iAo, ARUSTTTS kst o RIS s g
which Icplglamsml—RNA poly2Bradel premotedr eantlhthe i codimgsseqgenmei fog thé nadified Ac

transpli® < e BN BB igiefete M PR T FEPRETP Iy g ShfaRumolet. However, other

RNA pofyiakTRédssromdbsds EribY @seddincRidmhgihd T‘?%%lﬁot%ﬁ PTRS RALISE 1287 construct
of a conputer system which is an embodi nment of the

further; WS@%@ mad él {lER ¢ ard rj palybntaitnbddy fénesd & -U’Hés may be used,

althoug gsntrle € ggX ﬂleffggaﬁxtggt \fﬁ:}?ﬁ ?{ﬁi{?fﬁ &%pgg? &egé r}xtoghgﬂ—globm gene.

Altern&R6I6 8’ hARICUTRE Adfive rt@hlsw 211@&@9& REFRSEHE aleds faﬁHQmUI‘Rs of the
transfornmed to the size of e target inmmge.

Xenopwsafighatik génsat Simdkrlyna p‘bieAttalﬂ getivd tweish mir}ebepueden phade of the polyA
t he rks fr mth ource. i mage are transposed
tail of ‘2‘838?38 ngsgorzg'f ge1 d e e e{ltr%fﬁeﬁlbgeadﬁmhﬁﬁfwma 1 set forth
SEQIPRNO:.E RQY B I!it%'ﬁ
n q andmar ksﬁgf &?ﬁeé tar g"é?{tg’rfug Itedc?ér}g%g? ggré‘ %ﬁt %ﬁnﬂleSEQ %D NO:37.
perfornmed on rays outgoing froman origin (the centre
point) O During the transformation the centre G's

preserved. In the 2D case any ray is described by an
angle f, |n the 3D case a ray |s descrlbed by two

. I T 1




after pre-processing. Source |andmarks and target
| andmar ks are obtained with the hel p of professiona
wexwent#®91 in a known manner. The | andmar ks on PEESG2006/000121
original inmages are defined by surfaces Cos and CT-.
In pre-processing the Inmage-source los, the two i mages
becone di nensi onal | y similat® the | mage-source lies on
| mage-tar and the source | andmarks Cos are

[0052] tr %aﬁbgé @rrtmg@nqnﬁ,ethp raerlifiechdg dransposhsgrghma rik stably, ingprporated into
re i i
e G5k L2 Py HERGERE ol TROSHIPHESR, SORLRD. i A0 ¢ o, o
progeny b€ a Ifmhgmtcswhrmead angeriuscohstrich BaPiesntihoduced. tAhﬁsh into which a
e- tar | andmay Thi s, is achieved using nove

construp’gﬁ pdlf.qe lFlﬁlx‘}g?ﬁ fish, whighybayedsvelorsd fioma embryomc cells into
which ih@‘(:%ﬁ&l‘&"t‘ hRé B%’ rfjﬁmroﬁﬁce\ﬁarﬁé H%ﬁlq{ei% dfe éxd(thH%ssts&ﬁ&%s a nucleic

I 'andmar ks D I mages. th contours
acid thaiss Iatmfwmilylostrodlsced gawas omrglaallwwﬁcmﬂyiiﬁlmrhppd rigto aihanimal. The

di st tion.for. t D ase, | r.epl ac n of
torm oot Suefidudfih &7 itPitet 1S, olvGR Sfteaghelion gk s R hrellgh normal
. reprodu’é;ﬁ@ﬁ ep géﬁxcdﬂrés@@é | Pht id) tli’etbﬁgqﬁafint%cﬁmﬁapbﬁ& gehé%xttrmpm) a line or
or dlrectlonlnapane he case IS a nore

strain @eﬁémal by rreossplieediag ris entﬁreciﬁde@ebn S¥¢1@¢ﬁdof Heowvel el dishj produced by
: peci-fi | to_radi.al
vanstf LGN GO A RBOSE o S5chHR Bt Bk oy Al i v

originatpyhiiiciaily m&bdﬁmy fiiont & €8k ico@tainin}C thie @Onstfuck afd G@isRlered to contain
ument mhrch non- negati ve real nunbers onto -
an exogeﬁgﬁ% eonspayct. p%qc P @rogepy ﬁgﬁsgén arwhigh theosrogenous construct has
been 1nft1‘ohﬁc%ﬁ' NGs K&dNRkeih Uﬁ}%gélﬂﬂoﬁy SWAR ayghgéaended from the
Par zen, Lanczos, etc. trans orne provi e nonot ony
fish by@cxrmhyepmdwltmm ar dloning,iand frovh rvdrcke gehehy mdterialdms bedhmherited. In
ul.ts ver f.ol

tis col 8 Re B penheior o emetibaibr Q%dsal FRepriAna catl or cals

of the HtH.f ghe figh RBE WHichCiHAEHeP FisAliE AesRnddiisStetdrAgeioTis a Pisenitor or
met hod of the preferred enbodi nent for determ ning

foundey fishs; Asaised beveins slevelepmericof ar ﬁslh &ogya fcgld @5 cells énmbryomc cells, for

exampl%g)% ?eﬁﬂg{)mgﬂa&f aflgﬁ( 5{1 ?éllgg Jegeﬁ]f ?c{ glg CP v8 {nﬁgtal process by

which fetilived @ggi—:élﬂmﬂ aebiyuhicaets (Eﬁldcthelﬁpf(%ehﬂagto@m divide)@and differentiate
ikewi se, this ray intersects the second surface

and,. |i
to fom(i’é‘aél%kéégy at one point only. Properties of
0053] St & rafd Elfedcoﬁk‘trrﬂcuﬁ%s Rk ALERR ol i
[0053] centre %or nt O are 1é]tiaveng %y&%%%%s%e% Etﬂgﬁéd}ﬁeéﬂgtramp osase1s
used to Pr&uineiirensgenicifish!’ Jransghiecpratracts ard the gematicagaietialdhatd$ introduced

. ar - shape ol ygops", . I nformati on and ut at.i on,.
ino s profgk § raRgastitoRt sSuch QS TiatF arig A LR Uk into fish. The
mannerV b£\MhSSTRIMNIOE] hE SR Cifle Céﬁ‘ﬂlfcﬁl'r'é o@sa Qﬁﬂs%éﬂ% EAHsB88, render such a
contour CT, a céntre point O an arbitrary ray 30
transge%eon’sgyct:s@l HROgEROUSPONSiTINL. célfbougbm tra@gend donskract czmdmtmade up of
ectivel er ef

sy e R0 ofpbel ol s dn 20 1 B8 PEEhanhl g i profie that tho

transgef® OAMBRUCH Tofrbil0éPrestion sef@dhceabpdREblY RKES @Mk %th@ﬁce encoding an
functions _in spherical coordinates: where S and T axe

eXpr essf%f’ﬁi‘éﬁ‘is The frapegenicronslrent isareerablyyinclydes ofbenenmpeinents that aid
S f

TSI 31Dl L RAFUSH 1y wos v,

compoﬁeh’es cnfemtrm&‘sgpm ndins@uaISre&’rredr togisbeinBhepeyitblp lingedun 61§érﬁ1i1vely linked

%5 eri cal araneterrzatronémg the | andmar k surface
refer to,gompopeis Peng s coBRsciiaatiow themje fipcaiondogethsder thgir intended

r [
urposetpgl;“tgdr{cgct%ﬁrbfétj gra?%{se@ gggtra (%ﬁ ng%lég%ﬁ%iﬁeﬂé}ﬁﬁlg%b bfntge promoter can
functhIP(OrreSL)It inrtzansériptive: dfdhelomlihg ©giomnt o CT and preserves

the origin of s heri cal coordinates. It nmeans, for

each t e Q: where S and T correspond to points on and

CT, respectively. Values S and T depend on paraneter

t. The constraints (5) provide shifting of all points S

on surface Cs to posrtron T on surface CI for each

s 0= - o - . Y




lying distance S fromthe centre point Gs shifted to
distance T from QO then the restriction (5) for fixed
w@aooanmeter t is there exist infinitely many soPCr/561086/000121
for paraneters a, .a, s. One of the feasible selection
Is This is a natural selection; with this selection, a
| andmark point is transpose&i9 on maxi mal (see fornula
(8)) shift, and points fromthe surrounding area are
[0054] su%‘j‘ acaner 3speds hedrusgengconyinet d dreeRN pelyBiSrase thirepoter construct

. j.n ' ) r 1.S4:

s oy FFUUBLLN 43) R SHPRATENB i, gy somence o i
modifigdesdatrirspbsasaisiatpdared grischdeancbrassivneseudnicas. | Yhe expression sequences
ependant. A possible way to find themjs in putting s
are useaaoaﬁsfﬁﬁféafgmsg%qfi B %??Pr%Fﬁlofld??og‘%%r?BP%ieé W/ gic congypet. As used

- . . : |
i, S50 pARAE o SfR ahal W LG oo
elementsy ftoisrpreferied 1thainilichexpressibd, se§uti®Os uped amdhe disclog@) corfstructs be
18 19) and s=0.9a, and of a straight |line 12. The

homolqBi, gtagpeblor” SeBncray 5 Bt ey i etaintey by Sfupdients,5f transgene
construtidNitd aR thi disclodsd BagsRAicefish) hohdldBehs indidated that the component is

. constructed for a fixed ray emtted fromthe centre
native fpioptdetived-drony 4hgispecie pedyneont dshtingolved: t@enversely, heterologous
o e di e LOts). . t r
il SAEUESEARLAL S Tl 9y EECTORTHE' Bt By of o
involved(r) nmay be witten nore generally as: where paraneter -

[0055] Sr Iésée];sg b%gfglgeev)\%ggssfggﬁsgggng%grg gljing? <,51|1t|p;]}:wto|t1 ﬁgin classes, promoters

and enadB&E] Aprothoks: if %&%rﬂ%ya ket A}%eg@h@mﬁﬂ fubt fuhcfich when in
a radi al basis functiodon an a" an c" are constants.

a relatiigly-fited sledat®ur fnarsgatdatodiing rtkemscFipgionettdrd dite ar\ Ipeomoter contains core

ctemen AR ok AR SR A PR S e P ReR and may
containafp@trédm Reniitd SndPfespdiias *eknSentd. aBMfancér gdnBRYyaEeRrdY 4 8équence of
star-shaped which neans there exists a centre point O

DNA. thai dhnetieas a4 noafjxethilisteaer fipanibe trasseriptionestartisita.ead can be in either

orieniafl, TR ARG b e bankligh RSy bl a0 rohancer

also oftpoicattaibhiesponsealiements thdt nialiate Hrsegulhtdvidofti s ciptiond €Promoters can
reduced to be the same. as _that of closed surface

also coptzinfgsnopse elewentsthat madinfe thegoeulationrfitigsEiEoRon- ¢l osed

0 su I ; ngi

S g Sty o7 o Te, g S R, et s oo nceds

sequengeis| that, rvehenstratseribed dntoi RNAQ fmebigpardreanslation refr ths . erifoded expression
segqments, S(t) and T tapeterized with a centre .

producic ST s Ciugiteed Bineatin 5oBR 5T BR Se L ol Peion 3T tpseribed RNA.

This regiohi ohredfonds Wi rebfin AR Rhstrit®ibetvRechRé traAREiptiR initiation site
rays 36, .38 constrain the segments. S may transformto ‘

and thettrgnslagiop deitipijen sife (thatris the finibistionr¢agiony Th¢ §' wntranslated region of a

art. of vari.ous ste used.in_transform Lk
construd AL 68 RS ERIE el v it MR the promoter
used in Thecdnsuelf @i M ahtriEe@abrekd, norhally adsiaRtiveitte se%uence encoding
| andmar k surf aces Cos>?' are input (step S102). The
the expgessipnnarodueta dhe 0 wnkansiyed trogipe 01] § agneldmgelaisdato the promoter or
re: n At Q - .
e CoBYAGE AL DN W05 BB B WG rions
Preferably,; thechntngnslatat sigiongis hafmblvgoumapihe @ish $htoidch thel donstaict is to be

. PRI ep S104), so that the two i mages, are .
mﬁodu?%p &g&%ﬁé%‘ wgﬂa&ls}%ﬁmg% Graihese @ogpaliy agsogigfed with the promoter
used. results in a deformed image, |Is with a deforned

surface, Cs in the coordinate system of the

- Image-target IT (step S106). The surfaces Cs and Cr

are paraneterised (step S108). The war pi ng

functionP(r,t) is constructed to map the image Is onto

the image IT (step SIITO. This warping function may be

designed in accordance with formulae (11), (16), (19),

and (20). The function P(r,t )is applied to the

o o o o, PNA A PN ~ o o 1




the reduced tunmour portion, of Figure 12A. The present
i nvention can al so be used in photograph and i mage
w@oroseztdon or alteration. For instance, Fi gurBGI/3GA06/000121

and 13B show a test inmage, having a hat segnment in

Figure 13A defornmed with segnent | andmarks in Figure

13B. Figure 13A shows the t | andmar ks surfaces. The

initial landmark is shown using snmall white crosses 72

[0057]andlehsgené wanstiugisdionuks imthe disdosed deanaganie figl inmysericéde a reporter

. The Lnitial landmarks ape defor to e position of . . .
proteiy 13 §4litioR amgREPRelEn F Prslindy s ot BFicht fhSile Protein is any
proteir kg re@n 152Bspetitieallf)i detdtteddivhen aRfrebdtd. f RRpbrt&iehdidiBA are useful for

grid explain the result of the transformation. The .
detecu_ﬂ& V& nqua@ﬁ_taélaa BPresed frﬁmn_amr?ssm prfeRges. aFengxgpple, operatively
“ . « - | o I q - o
hnlﬂn%tg?:ge;%ttlﬁ@ngécgﬁ%lﬁég ézﬁgtrimﬁgﬁ%eg%é? %(rj%télglttg %;tﬁ%%egspe@llfﬁ%xpressmn sequences
allowsrmedoeepfidhi sudf tihgapetdevelopmeantt darsude sfudies, thandpdrtes protein serves
carrection,or, alteration of pictures in ..
as a migheg RO EYEHAERg desFloPRREEAoL e Suffapy sPU miggiqna, Many reporter
proteidsQfe RESWP LA Afvd BenUREY &yl s%ﬂﬁaﬂﬁﬁ?&ée?ﬁgoﬂi@f)éﬂfganfsﬁfs. These include
I nstance the steps of the flowhart of Figure 4 can be
enzymps dechigs fobalectosidess, Buwiferabd, end aikaline phospldathss; thabbapreduce specific

Lhocircuits. . constructed in har tforma .
astectfl BickSelye i PR YEb 5o 18 REMERERL. OF Rl o gtin can be
directly Qttagted BY LA SfofegithsIs, specifie hhMbdtidsho 3 Moier nore

operations. Possible enbodi nents may be made up of | .
[0058] g e dfheatse @f menodien proteing Hiat arg divsaily defestgblegyithasiigequiring the addition
of cof B4E 2t HUREALCRS ST 2 0L MRS PESR AfEIon g serasi,
embryémib abivalepinsnial s transgdnde zabrafisly entbirps)ataroting tahednstruct encoding a

: conput er pr o%r amred_to performthe rel evant tasks .
reportGrBRIFR, and At iSSHe-BREHI CHPATSSIORSCHIIG e 02 POYIS oRRI] fepl time in vivo
systenC R} RRlZMY §9RAL @dd | Bmpbial %kpr@ﬁm’gﬁﬁer% of Qfekr%pﬁrenﬂaﬁ?' regulated

t he software sense, a hodule is a process, program o
genes.portion thereof that usually perforns a particul ar

fungtion.or .rel ated functions t he hardware sense,. . .
00591, i k1o L RE e Bty o BUAck @iy ok improve
expressiR fitind, for @tabdity of CEEREMRMES Por dXafiple $nchidihg @pdRIdenylation signal

nmodul e may be 1 npl enented using discrete electronic
on the congbypispngoding ajproteinyenpeesihat panscripts fom s e#nsgene is processed and

c g Ci Lh . SWch: as [ [ clLd ] . .
transp netﬁe%s: gftiié\gA.O ?fé% iu?en?ﬁg%t@ a%ﬂu rl%e&f) gt g%@{aﬂé@l&?o% kighfls in expression
constrywtssis ivalll dstabéishesix itsit prferged thatldbmciogows podmemylation signals be used in

resentation of a conmputer system 200 suitable for

re
thetra‘bs@%?eo?qutf‘he operations according to the invention, :
[0060]A OR"RESBEnc % ithSthl A86RS gi‘ih%igleiuﬂhg%ldﬁlgség L¥ReCrdr thé modified Ac
menory, which software can used to performsteps in
transpesager isopsmbithtinkddniol & pemoteth eAne phmnajeesctivesinrthb gish species may be

erein (e g. the steps of Fiqure 4). | e.data | Qs ,
used. S§1e8 ot Gydhomitih SigGlotordare 1o Pahll WAl Rlbai Rbcithen the genomic
regulat’dx_EIy BEuBHEd ¥ ARMRYUBEAIshS Yishe ¢3er HRRRPEASs lofteh thist!be specifically

TThi s conputer software executes under a suitable ]
cloned ggpstreamnyyithins taah dovarstibdre df dhe chding copunee of yistesest,2@bich may be

t ftware jnvol.ves.a set of programred
accom#ﬁggfggy‘ﬁgché%r{% ?50#21%9 (Ii% e\ Séﬂli%qlgtﬁ%a%'e interpreted by
[0061]a PAOEEHRdrher&iHCH nasleatiddPbéquéne ik Mepdrtisili ikelN€ another nucleotide
onmput er . system 200 to perform predeterm ned functions

c
sequenge, ahienibip Plpcadnisse fimediop delagasshiprmathcapthar syuckpetidousequence. For
a r ' g ' d
cxampOFt ol SURLAST ML BELHAGH o ABhol A 1RAC, ER0G- Bty means
that the auseoter oayAbmbteetramthptiat oDtheodingssiqnencey SOperably linked means
toperfortn particular functions, either directly or
after conversion to another |anguage, code or
not ati on. The conputer software is programmed by a
comput er program conprising statenments in an
appropriate conputer |anguage. The conputer programis

a o - Y T T




software can be accessed directly fromthe network
212. In either case, a user can interact with the
W@ oovpa24en1 syst em 200 usi ng the keyboard 204 anPCT/B€2006/000121
nouse 206 to operate the progranmed conputer software
executing on the conputer 202. The conputer system 200
is described for illustrati%k purposes: other
configurations or types of conputer systenms can be
that thee D&Y bgqueetds hesegl linked mpl typieally bhmilgheas Iah&b,ewhere necessary join two

protein 6:8$hm géllg}sls,tcy gg%?urse ngqu ing %ﬁ]&&]g%(eg Ielf%]; rr?ay function when
separatédBlog{ ey | BS 6t91‘3 QReErb &lobR6d BhE Y8Fon (5 Ex'a%eq;f variable
MAI ZE AC/ S I N VERTEBRATES BACK ND O T

lengths; mchmnpe @@mqemménw esseperatily lisked i not catitiguovse d t o
t hg
100621 35l AEIRYS 806, B ARRRAARL B ELGIROL Bt 1 o ot

embodinteat, Uhié pacogenedd pr&édbdhbma%porfdﬁ(g@ﬂé stiok apubﬂuéi‘aﬁdeﬁﬂprotem gene

her naterl |ls used _herein to illumnate the
- (o8 E%E@ké%BM&F? R, rwéﬁBEQa) o Wicifigrage profeiny tgame Jadgmest preferred

embodiiRnPRY gL adg éaihb LR irfuSrdsER G 6ﬂeﬂlggi gce?'al 1996).

are i ncor por at y reference, and or C nce are
EGFP iseprefesred elgbcamset hﬁtlfeohighvuengtw&}xtof lie aegpdrter mutebnd afle the preferred

and, arg |ist al phabetically by author in the .
cmbodif A fsioniah e SRR, i B8 waposkhsns pemeeLimcRdha the fused gene is
unmﬂcbﬂ@ﬂqqm&qﬂghﬁmﬂ provi de an excell ent vertebrate node

tudyi ng many facets of devel opment, physiol ogy

[0063] an dlﬂjp%&lastbe uge of dpecifie imarkerohas betn digglobrs and tiisz@@ed herein, the

prosen S EFRF0, FAETRD o AR SlR5ed 8L, SEBY aaiviona

reportet piboth@sSIre kst aiddgive Fgad ukddstop @Ir@lﬂai@uh‘ﬁds‘éé Thbéé 1&1&1&1&@ enzymes,
(Genus Fundul us), catfish (Genus Ictalurus), such

such a& H%\ﬁﬁléptoaém slyciferase fel@wwhgg&p@h ﬁaxl;ransfgr@pﬁ,aﬁ-géwmdase and

alkahné: g{lcﬁ'ghﬁa n d CLIH(:Z")1 Phé/ro ‘#u g%;l ﬁﬁb ra et ﬁg E)a(\)lé%t) é C Ocllfé)rgt,ﬁlns that can be

directlyedetarhdd. s‘ﬁﬁﬂlaﬂpdﬁy plateini dane&td@aﬂy detecrd pyhrae! forafxam r[1316 specific
devel opnent., E)( i ol ogy and di sease. [0004] Zebr afis

antibodigs do et Protsi-ar 1y IsBRHEN Whigh cap amﬁlglyrﬁkﬁtsﬂtqda@éy egped in place of
the EGﬁEVRh@ﬁﬁﬁﬁltmarR@ﬁéS(hﬁﬁ 9&%80191%@ aHliGiBASS that t&?é’swﬁ{aﬁlesﬁgﬁngkhe&posnwe or

devel op ex utero, and have a short “generation t
negativg selagtonadf @lga"yeac kel e dislaved,rieter sihinnim Sepiiroekland) Russell (2001),

ot PR, BBl S S 38 B pon, Now

York, apadMQlsa6el - etW t(nogp)t bﬁrﬂeﬁﬁProl&oY.seﬁzr BloldWlap Biol6g Bhh Wiley & Sons,
lines jsolated froml a&ge scal e nut agenesi s Screens

includingaperiqdici updntes. diyaektheydisnlossd anatkeng, af welrasedthers known in the art,

maybe%g%g %%{& tﬂ%ﬂe?%fmv%é%%b) ilgsﬁouglﬁf I L:;eetst 3|di es

[0064] haTeansgaiie) fidhatare efyegdred husiag ahé Scopsfiu@sr ¥@cibedddREbin. In one
nodel s for humgan di seases, zebrafish have not been
embodlweate |ayn%t§@<éi mq%udqﬁulgtrmat& thy nuggicagid,tiige qongEess or vector described

v, SRR 0GPl RS S s

acid. thnagbmisaed fhreggris nsedathet hethud diclides de{rélypmg tlliﬂlﬁﬁnélﬁbryo into a

have . be created _ysing, the chem cal nutagen i V-Ethy
transgenlf; 5o QY HBa e PRIGIEIC 1agh S PR ity LA BaGiAdaees, the method

include® %rﬁﬁzﬂ’@ 731! éég‘ﬁuf GRS 1R tﬁl‘ﬁ' 3RS ﬁ’%ﬁ’lsg&ﬁb tHsRN&he nucleic

cloning eff I nsertional nutagénesis usi
acid mgypbe omrodwed onta He eghby ¢1arad¢ty| of piefhods |knswnatudﬂte art, including

mehanfG0 R S5 e Bt BB B0 S, an
electropd@&lidh, BEx@lﬁﬁm'y NGlechaBRAK Iﬁgthf)&é riavige! ibﬁsé@(rahipq)é"snh&omjectmn
zebrafish sperm a library can be created wheré a
| east one insert into roughly every gene is housed in
a small freezer space. Characterization and
determi nation of the genomi c |ocation of all the
|nserts mnll nake |t p033|ble to eaS|Iy perform




devel opnent; nore than half of these disrupted genes

were cloned (Golling et al., 2002; Ansternam et al.
wa2®h24oResul ts of this work have shown that aPd¢T/e6G2006/@00121

identified disrupted genes have honol ogues in human,

but approxi mately 20% of these di srupted genes do not

contain any obvious notifs 82 features that woul d

all ow one to classify the biochem cal function of the
Exemplagy; clhanzinel rpﬁ:tbo‘éﬂ mcl(u®,l for epmgtle, aise of chb@m)n phiosplwdaor EEAE-Dextran

el 5P ol SOl QLR B0 SRS s o v

mediatéd gtedéctidaal Smfh ﬂl%ﬂi@iﬂ§ ard 9éneiAKCWER 1GOWAL toCthe it and many of such
zebrafish is the generatijon ofﬁggne knock- downs' usi

methodsrwe Heicribed Basten earmplen Gere drer adsdirogeang DN. DNA into Living
Cells 0{»9’ (2)’ | kA ?dAEii‘lf(ﬁ{on 2P%; K&, r.,?ﬁ%oﬁ%ﬂnglrcﬁles Press, 2000); and

que felies on generating a sh

Currenth)mtmxloim agnoMaamim! dsvloge ((AhBtlbelS elc aitpl édse nfelity Wiley & Sons).
ansl.ati an tart ite t he L.htere

Microrgi RN e TAYOVitggsh arSfiihet BORS By ertioed ins Gy pemple, Chen

and PoJ}VBﬂsQ@QO} An@ fFlé%cHE? LR ﬂa’vﬁQl $91)g E‘ﬂéé% @ttahgl? tééfnu&{ti@s ihvélving fish are

stage inhibits transiation of the endogenous
ﬁlﬂhertf&ﬁ@eﬁllbfedesogbn@m foraexdmple waywnlangt aNLdlﬁ%?)l ot Lu et al. (1992).

&nat v een hen Led
oot 35 B0 B R GRS B ORERR Rl G i vectors,
such asQﬁﬁ’&ople sétedilita$ Dedigrs] 416 fintiRe fdeéchb@dl i) %rﬂix@m@ie Bens et al. (1993).
echni que (Heasman, 2002; Nasevi ci us and ker, 2000;

[0065] k. ¢ Vegfeoey othFh aueleis| acighonrentesng the dremegRne b Gerpuced info an

MRS RS T O AT SRR SR o, oo

encodn(ﬁ;hlﬂ?amnt h‘an@ened as, deRBiilied hkseinanast beaised. VG usin® Q@ ilized egg, or
ety Y TN 0240 0SS LESHOl L LS WA CELV0 380 o
develoﬂxhéﬁtf at HeRSver Ohe | MRIAOCRId tlﬂé‘y Widod QW imPARRIES upi fa‘t’er stages of

for 'studying a knock down of a favorite gene is only
develomnqlt,dlaylsldmghfhg twpeetlistaget foor-celt stagey wee. pFharaford, ythe pudléie acid may

be intrg(th#:%é{ 1%% 9, 4he, n\{%ﬁ fb&?jﬁ‘éni%’a g)méé\ et%ﬁtt %gﬁgg t%g:clllunc?eié Sacid molecule
1ncorpdil£ttrxgh ahé nﬂacﬁﬂel-@@diﬁlﬁde%ahﬁgﬁnd Neo@sieict CR |intrdibell Mtsh@k zygote.
radati on and dilution with every round of

Addltloafik}%sw thegyeleic aaid tlmtreé@qedéatomgi 4 lpfer stegysr efsdpyglopment, at
t

st o MR TR SR Ml BB B consrc

is introcheed Wwito lat leabteonaleill iof thef for mmﬁp]enmeuﬂ:n hisans, eid.

cer m)dlfle scr.eens woul d al so be I|mted W t
[0066] m)?bqﬂo‘?gigﬁ 51 beBHaReAa S ROTRRIRC SRb DY o rdaichethods. Many of

the ﬁshsl%ﬁ 18 p%ﬂa%@@&%n%&lﬁﬁl ﬁ%e%@aﬂgeh Btep%?res Fe 1]66 ngs may be

ol igonucl eotide, a very tine consu ort.
obtainefehyemethadsy émowe tprthp rdditior exprhplgha desieed mmnbeﬂrvofr appropriately aged

st R L e AT S RSB o

(such amﬂ[ﬁcﬁﬁ engThay b@plé@&f f dnSdpp ﬁﬁﬂﬁfrﬁif §iZed BhREIhEM sﬁélf)é’sn&'%k Eggs may

fish that transmtted proviral |ntegrat|ons to only 5%
be collagtedihypifer qxample @é@@;ﬁ&@ﬁ fiskin anuptial gbanbertihdhatand dor zm‘ appropriate

time aﬂ!ep ﬁﬁhné,es%?ﬁ ra% %goaylotto P&mé&%“@%th%hg gxiel cf Seribed 1a in, %o¥ example,

per ganet e an

Culp euanqwg l)oAkerpeativep, fishl dgge nfalyibe aﬁiﬁc’iitlly fettB84H by IRetHodsAMdwn to the
ni ngf ul_ nut agenesi s screens with these constructs
skilled gy Ekilleriin 6o iaF; is demitiap wath; ofhermetheds ehebtainiersugh fertilized
many years to generate 500,000 inserts. As seen in
fish egg%h ,
en et al. (2002), newretroviral vectors have
significantly reduced this tine frame. Now two peopl e
injecting retrovirus could make enough founder fish to
harbor a half-mllion inserts in tw nonths tinme (Chen
et al., 2002). Furthernore, the efficiency of the
retroviral systemnow allows nore than 25 different
|nsert|ons on average for each founder fISh These




zebrafish or other vertebrate nodel organi sns ot her
than the nouse and rat, another nethod, called

w0 a00gee408el ect ed nmut agenesi s, has been devel opeCI/862006/000121
create targeted disruptions in specific genes of
interest. Target-selected mutagenesis is acconplished
by first nutagenizing germ®3ne DNA of an organi sm and
then using PCR to anplify the gene of interest.

[0067] Seddienditraglucing tRCRugleiccent cdnehu@dmpathe $ish egp or lembwyd, ¢he fish egg

o s PS50 VP B b, R BRI AR 8Lt e

an envir@EREt| Hay sedudd)ifsr Eﬂtﬁﬁ}ﬂb Opevith aZ eBrsafCsth E9 depOwate for 15 days
nmut ati ons in_the Ragl gene. By sequencing two exons of

followerddxy] ln#re@mlansrﬁe rsrfﬂﬂab%wtee%wgtegby day 6 (Weslerfjeld 2660).
o0 SFRAT BN TAGRGDIZER, P9l S50 SHRINL ol wo o
reportex Wcﬁalhmltﬂast dikeaflugre@H2 protéihs I(eudhhﬁs mmbcﬁFB,gRF@pEBFP YFP, or

oL G2l o o RS e, Gl B S5akos st e

preferrédfor Q?éte@ﬁﬁg oy agéss%@? cSRALEREE dBRGR! ie@f‘a?isl’ieéi@or?&{lé g8 Felopment.
out over a period nths (Wenhol ds et

A transge@ig zebiafish spbia, |cagy1ng| ascqmtrh@dmpgdmg@ nepoiitereprotein can provide a

repid 15 Nl Ry P St 107 N RE satial R0 -teliBOfal  xprogsign pattems of

develo;ﬁﬁéﬂtéllyeﬂ%?uﬁwdf'@ﬂey\ﬂA'lt@rdéﬁvél?, 1BE @BhEME o PbiRAtialIRMEFenic fish can be
br ar romretroviral insertions. Since the

probed fs %W?SQBC%@@F%M sgquacesagle lentifetransgeniptiish acwelly expressing

i L A e

such identifi¢ationgire MOWIEamdm[sdftE fdr trarrsgémt ianimalk dndempstbeal bs happlied to

erl dof 4-5 nonth threelnetors
transgeglagoge ?69%’1}1&@ f5at r%@eﬂ@h%arggwsi“lﬁhé?réw %a‘a GSqHgRees present

in or cHaPARIREiE of ﬁ‘iﬁﬁ§§e‘h¥ chRsthRf ﬁ refSRibey hdidth giisﬁ@d by SButhern or Northern
inserts. This would give a I nsert den on aver age
blottingyf Alsogrefiesred &)@Ettpctlosssm ptvéylnyram CHwamact»ma (RCReott dtber sequence-

N g Ty T T M R p—

zebraﬁ:flﬁreﬂé@hbé@[ﬁ“th@ﬁaxﬂﬁﬁlém c Ilbr ary arrays [0014]
rward genetics has been an inval uabl e approach in

[0069] mafﬂle fEgaegene mpyrhesingluded ey Bectorfopdeliveny.| Aoyecfqieas used herein and
as know fﬁ’\ﬁfedatrﬂ?& LG & &@ Q&h 8?5&11% 39 111?:}11?&? Eﬂetéefgﬁtgﬁglscbzmgned to
are rn the tormo oss Of ~TUNCt I on a1 el &S.  For war

direct tgpasfeimatiap(reqathl psodeas wtlereby ighieetiormaessicofl i indisiidwl cell is altered
. zebrafish library ul d pe enhanced with the addition
by incogporptigf ey GipgenepsTN i Ergriane) Rd ey tataet desedl. dhpyector may contain

multiplP ‘BN Pg étféeelélﬂgflté 8884l 3&1 5@ nﬁﬁl‘l}d SrifdtedNilen &p@RbPliSced with other
Ss-of -functton genddi sruptions, For rnstance, i n one
necessdryapg desired| edersents eucht thet the extcleicnand i 2 casseite edn betanscribed and, if

T AR AT
[0070] | NRRESABinWh BxprbisforC Q8brs Ushy Heh&dhsBlictad by( ﬁ{}gﬁ))ora{tﬁignﬁle above-

there was at l'east one trapping event in the gernline
recited gicleplide sdquhncepnvithintahecteragscorsitngto medwids vmlhkmvn to the skilled

mor e mita than [.evi,ous
artisan BREHE 0oebyBE, ToL BreIE IR ERreP it B8 W fueagicpy fvectors are
known tig haos asdid tHeIJﬁﬁerftibh BuiRbleCFeR v iliﬁ:hﬁl%r;ﬁ@sﬁ‘ﬁldl Vectoh€ viral vectors,
zebrafjsh that have previously bee erformed in

including ylgpins Yectotrdng. seelbllend abn kA3 cadene wppscesstors (feg-ssee Erzurum
et al., IW?rfabfnhS& aquP§’4 %a‘;‘i&‘g ee@ﬁfj f@@? Q@énto' :&%ﬁ&te@ %ﬂ'ﬁ vectors (e.g., see

expression pat S, contal ni ng ct Or's

for m s- expreSS|on/over expreSS|on screens. ThIS

| atter approach has been used successfully in flies

where Gal 4 binding sites within a P-elenent drive

expressi on of genes | ocated downstream of the randonly

| ocated insert (Rorth et al., 1998; Hay et al., 1997).

Transgenlc fIy I|nes expreSS|ng Gal4 proteln |n a

ey o o ' e Y o




l'ibrary occupies little space. The sperm sanpl es can
easily be reconstituted into living fish for studies
wo@Roogemwornd/ or protein function. The fish canP@ESGLP6/000121
be reproduced for studies of gene and/or protein
function. A large repository of cloned retrovira
mutations in the zebrafish uld be a valuabl e
resource for the study of the function of a specific.
Flotte o 8hel ¥13)i harpesyins vegpisdege st Madersen of Bk.at3P3p.cand lentivirus vectors
rel evant to disease so as to identify
(eg. Se%%%g?’%’ég@fug targets, for screening the library for
[0071] f i The tdiselosdd condtrucasaanhethods icgmibe ivsad with algstypt @fifish. As used
th hem cal to i ify th d
herein, gglb?eef}aqgr@ (ﬁ?%?m ¢ e?lq ?hgacﬁzése% (I:og]ggtgtql‘}/ Eﬁfelggég %tﬁsnces. It is preferred
that ﬁs]gli%t@i%ﬁgiﬂ So sgébl?eg 814 V&880 b 8sH 8f c&?ﬁ‘%ﬂ:‘i’zﬂ% Llalin8idBlest be used.

ter the e ession or activity o nown di sease
Such figlemehide chutardnot lipited top samennizowf tunat lalibet, caffi3d,1Zzbrafish, medaka,
ftran§ﬁ§ﬁ ns %ie bile elenents that can nove from one
carp, tilapia; golafish, and loach o e to another. Naturally,
[0072] t I RS RRSOMSFRIAishTbLEsel witietheldidcldrBd BsnsBubi8 SHl metods is zebrafish,
~ their_novenments within and between genones, )
Danio wegiget4brafish sgve ingreepingly popelaoerepesigmentsd aginmal singgtthey have many

i ' i . M ' .
of the %g)égﬁaggé %)% 8{3%%%? %gﬁﬂgnlgr%{g %ﬁ%ﬁg#%ﬁg%g%j%b g{ld %Igc{ﬁ?de the additional
advantagatthit theg emné lvgrtebratey.er Ardthért signifitamnsivantaps ofirzebrafish is that, like
latively sinple genetic systens, consisting of so
Caenor%%ﬁ‘éﬂsp éﬁ%azﬁeﬂgrgelafouﬁ%@aresy Kipwel, o821 nigmgral éﬁ}ga&q@ care and
. AHRATISr e
nwnﬁm??%%%gg%on ogt of oﬁéésgﬁﬁgzgg?véﬁﬁ?gﬁg%%gy'e it into
[0073] angebrefisiDNMmlyrgs eae ecasity amtcessible 18@3 nearhuttomopoay.  Given these

t Lansposons carr he transposase gene inside.the .
charactt D B R et SR B SRV £ SHSBUSOEO{ g eporter protein
and tis@ROIpREIFic S &BioRl sdqianten0sas prdvide hN@pid real time in vivo system fo

.nmobi lization.[0018] One well known transposabl e ~
analyzigg spefial ansl tameporeli expregsians pelfesneof desplgpmentally| regulated genes. In

.. 1982 r - ) .
i) B S Lol s DR LR s, 130 n b
developafrufinasnts sPeait itkes miajoshepas, Anthdigk e functidfil) healtbar@osiilating blood

uccessf transpgosition catalyzed b dified
cells (K?lina}?zp](%gi e&% fgg ﬁ%ﬁﬁqat%ﬁ iall af @é@gﬁlg F@%é%characterisﬁcs are also
preferr&e’ evisiae (Wil and Kunze, 2000), inplying that

pl ant -specific proteins were not essential for
[0074] t r &tenpligng i tha. patteam seb skpiession rinhttee doclogedi sransgemd fish can be

ts.has been reposted.for a nunber. of other . .
sccompiFtE By SABUEN, OO o CEHETOT 1By GSEIe i different tssues
tissue-SpRdifict &xpRdssion),zatifbienb tifes dafhg evabpmertI@8Yel tall lated
(tissue g%ﬁatcod)g’?cgen%r habditis 1eleegansg Tc_‘é eﬁmeurareg(t% eRgngr% =y regu e
expressign, or daygRpniental stagafspetific sypressian)cin diffieeand solh lisbegspi(eyl lineage-

oS SEHN T TS RSB0 AR bE RIS epf mesing

expressfonQam@osareiag lchbngeesifiafyyiaky @i Sibage@ Rt Gev¥shniedS The nature of
(Kawakam et al., 2000; Kawakam et al., 2004; .
the expresfioR aPdugh do Nsadeteiel parehave s wivelr on fimenitsbility @f some of these

n .

oty 1A0EDRGORR 38T A BETABH(EHL in gn bosany
in the separhiettissod egnpiss.t ISaols powestssthas dagdre werfopmed fwtentusilg almost any

for neti ¢ .research.in a~n§fber of nodel.speci?s ,
expressy(opaprgﬁw. %Fe_c’ §ds cgﬁpag \4 pﬁjdé{l tgqn_sgenicgglg El s-rﬁgi is useful for
assessitdV@RhaGFecHfic Uskiigsdist. e OReBRMSoE! P NBS 'dételaﬂﬁfedt RS chemically,

I'S no transposase In a new host once inserted a
enzymatjealbyypberodypicalily ooin muomodeldishus el ement is i nmobil e but

can be nobilized if transposase is delivered into the

cells. [0020] Methods for introducing DNA into a cell

are known. These include, but are not limted to, DNA

condensi ng reagents such as cal ci um phosphat e,

pol yet hyl ene glycol, and the |ike), |ipid-containing

o oy o




[0025] In a third aspect, the present invention
provi des nethods for transposition in vertebrates
waigioag24vodi fi ed mai ze Acl Ds transposabl e el eneP€ESG1006/000121

one enbodi nent, the nodified Ds el enent or a vector
containing the nodified Ds el enment is introduced into
a vertebrate. In one facet 8% this enbodinent, the
nodi fied Ds el enment or a vector containing the

[0075] nodihii§ dechbiqus| eamnalse sbei mised dac assessniespressien t &yingt ¢he course of

al o wWth.th for the difie c transposase., In
develogingll by ssdhibel for ik exMisaicts mipafike dseirrefod ARVRRRGRART stasds. Where
detecti®i0ot the Bkpr@sditreproadet reQdrdoFix@lgodfEtné sarple B bR G8stnieftsQhat destroy
a transgenic vertebrate containing a nodified Ac

. or kill theadryslopingecgbrye eisfithe saliiple embsyes musit bgopsed. This is only practical
e HESAORBHPATARSR RO e ) 88 S P, i
the caspwdichi wthgDhe aliwbosed traasgenicr fishileaing sthlsie antd girédibinble expression. A

al ong, wi th_thenmpdi fied Ac transpqsas rotein. I.n )
more Pf%ﬁﬁr%qquvf%eéf@sef% ﬂﬂscnartﬁ@cpfr [SXPEFHPR ﬁ? agﬁﬂn%gev@ Spgpe development is

to use HOXpRdsSioAPrddiRr AREEL trlickRrcdlif Mot dusbry &y dCHERGs] Nt O

a vertebrate along wth a vector containing a nodified
[0076] t r dmgplrefishs thremeryousrsystambandrdberroegan tudanenssiapieatwithin 24 hours of

.. transposa rotein drives transposition of the.. .
foriizylf't PSS e Reftbh penipatshE ohun Bdb PaBLY fisThey qHiside its mother, the
origin &RIcANSateHSinEREd %ﬁfgeﬁitbr%ellé"tdi%@%_ﬂﬁi@dred b €oleWiing ieRpression of an

Ds element is stal lé incorporated into the vertebrate
expresgeth prasuch idrasggnicr Ayl g dhiaddifient tsriggelation of aganeciic gene can be

Y es are prepared as described herein using the
Studledﬁggt?e%?gl ‘Ds el ements described herein. In one facet of
[0077]t hils ®nbadh nenbodimbet, RNAettor dohtainingli 4 igede Amicoding a modified Ac

transposase js. introduced into the transgenic .
transpogaseyis Sechiptfisfn PHeARefd tF @anernce &%ﬂodllfwdéc transposase
is a trafi§RAE dod et such o5 ROGARALBOVET ARP E@iDIC PG BlgN% Slasmid vector, a
) codi ng sequence for the nodified Ac transposase stably
viral veatieroppdithe B can be sisgeteoimtrofiucectho uetifiod i teansposase gene into fish

. transgeni.c.vertebrate containing the nodified Ds

using ogir7RISFAl (FopldusR;ShEh FOPICHRIECHEN {f eq Ac transposase

[0078] Pr @I trndpdsiltith liadHse ds iaBEdnplivBed MHINEHRALEInY 4 HediAEE Ds element
.containing the nodified Ds elenent. In a fourth facet,

carrying N A(also eefsirad tn piy2 nolyperleqtis) of interpd ead dheympdified Ac transposase

. Nt ed | t ' cont-ai ni .

into iy 4k RS0l HE plddREAORE KB P LG, SRR RPmoditied D

elemenhizdnfroduteddntorizhs (in 8as aspettodfahis egibodiserit, the spuasfidd D element or a

of the difi element, {n the vertebrate. [0027]
vector f?flt%tln‘p’_(gﬁg? rm%@g%@,s qerens i erpduced o Figh alongotidisde RNA for the
modiﬁécﬂ?@frﬁﬁsge?dse.”'ﬂ{ 254PNG abgecd ﬁg:exﬁmghe& Eﬁ e'iéﬁﬁéb? bor a vector containing the
ndexed |1 br 0

__vertebrate to provide an i ary
modifigfbMetdlendityis dhretuedd drtb| = tramsgessini fishl eontaliieg pr esding sequence for a

..l pyention al so proyides t hods, of. organj zi.ng .t he .
modified 1 Hanghfisdir Bind & Yortpegrebait b SrafrpiRisAdnd dfsgbenome. Tn a third
aspect, (A hifRId DS Sldmdat BF ¥ -vebidr eHRaRROMe TREified B element is introduced

enetically altered cells are a vertebrate, such as

into ﬁsgeﬂéwm‘ with, the madifigdedp tistsposeselpyoteineali adowdr aspigetathe modified Ds

oG8 LS B o] BuPBaPHS T o v o

vector Cathialng £ gnhodifedr trar@padaséTgétl | BNGach lifstire/ B hedifide4c transposase
vertebrates. In_a second enbodi nent, the genetically

proteingrives Gapspesifien gf theyandifiest By element imfishl | s that are
pr Ye g ;
100791 7 304 SEnerbh RIS THOREET DR oFRY Rl RINGBRr b into the i
genomertd amke bHtansganid @bli.aTeamsgatiaifish age prepaed a9 @dascribed herein using the
nmutations are also ternmed founder males. In a third
enbodi nent, the original spermfroma founder nale is
t hawed and then used for in vitro fertilization on
eggs fromw ld type fenmal es to generate vertebrates
that harbor the desired inserts. Secondary sperm

o o o o o o o a1 e




nmut ati on, are generated as descri bed above. These

transgeni c vertebrates can be exposed toconpounds to
was®essiovhe effect of the conpound on a phenot BEESG2006/000121

assay outconme of interest. For exanple, test conpounds

can be administered to transgenic vertebrates

har boring the desired i nsert6 or representing all the

inserts. By screening and subsequently identifyin

modifisfePs @lgnagnés deseibed Bgreis. r fuenepspeck péélm iegbedingnt.o eo‘.%NA for the
t
modiS LR Q3o 10:RO8EE SESNA0 B MRUM R hbaines

element. ol ¢ feeond hdpect, @ftraﬁ@edloCﬁHhmunﬁhlng e&bdmgrﬁequtﬁnds fdiﬁ:’tﬁe modified Ac
act .as either _inhibitors,or activators of protein

transpogase JH SEPSES PilE @Eﬁ%sgsmc.ﬁﬁ%ew&mmsﬁ he wradlifigth Qi clement. In a third

aspect, HRIRBLFLA Mﬁﬁg@sra% &l is BBo@hdtdSnicQthe 'ﬁraﬁ?é?hﬂgﬁﬁf contalmng the
preventing di sease conditions associated wth the gene

modifiegf Di wlemmaatt Inreefoudbraspédteal ve§ton8@jtainingaa nenlifiedhspespbsase gene is

iodf i8S B Blnop e b R BBl B Rb kg psance, e
modlﬁéd@{d ©4HspbRSe pratiftrits R pIsitiIN §#thd- hﬁdﬁie@ﬁf&eﬁl@%ﬁ]ﬁsh

ures 1A-1C show constructs nmade in accordance with
[0080] { h&hﬁ Lssderpent iy medifipd. to rcpgtam ppelypveleatidofdntseast. The modified Ds

t or fr e
o 5 ST X D55l A PR T ISt
betweeb dienfe and 32-cadstof3H naﬁbzedlﬁelsmqmte naesD{ 25Gimnd(3’ ands dditaidbequences

rrespondi ng| yl) Bl ack _arrowheads indi cate the
reqmre‘g? rrfgnsPsioneeluging Fwiocshort deragmal g fgBcal segeardsi and sequences
that carP bindBhs rﬁ&&iﬁé‘&a‘hb'tlpa%osgée Fdlﬁvﬁﬁ?‘ﬁ%n@o&?@ﬁeth% 1fdfeBt1de that is
cont ai ni ng SP6 ter for in vitro transcri
1ncorpoq:ajcjcl o ShqﬂehldH\IAmon@ﬂscSJb«)ihtléd 3Acaridr &’Hmdemdethe polynucleotlde of

e PR Ty IR o Bt UG i st s

are: 53ienH'EB$ eépeaenquqmbrccgtw@ nsgenem Find:12C sfwove tteﬁﬁma1 repeat:
m nal am no acid sequences of the NLS-, NLS - and

TTTCAQE&F@@TM&E@ ID\NE: E3)g A pthen pabedisients, modificationsdof the 5°- and 3’-ends
of the %1?{%%: %95}1 ggglgllg grsezgnggﬁ (?lga‘%s%g %s%?f&r@%@?odlg%rg%ﬁbthe modified Ac
transposemarm etivel Acetbrbpesasd.- Thheopolfnidublootilis 30 intéiet SRSURACEN another
transpoga% LS* is SEQID NO 9. The full am no _acid sequence

emgpt, iqr §xpiaplen doid. Hgeping Rerufy ped thedikgues 1- 15 of
SE Skm e .
[6051) anﬂ lrng}pfwe?gent gﬁ?ﬁgé :52%?&1 fcé%r qgir}nleél\%égi E"ﬁdésl‘Jg resi ﬁﬁ?sﬁb 1D NO:45.
In a se@fiPeteadi®es) The Osf’ endmmrﬁqmred:l seq@ehnck éssshovnl 5s oficl&Hides 3657-

035] s 2A-2C e. TPase-specifi ¢
3905 of SUL AN hok G5 Ll S FERSA RIGAE G st i
SEQ I[DN@‘&Q' SinOd) s@soRd emboARhedt &k By Xag c‘ﬂsef uirEH @&gﬁﬁce is shown as
construct and Nol\iLS— NLS*3 - an ase

11110130@@4(5147&21%3@(2]@%1@@!14 correspondl ngly) and Ds

co DNA was i sol at , P
toos21 7824 Ffter Bt P S Gof B gyl ends uiized in the
1nvent1(3uimja§2 hhﬁﬁa hﬁcl@&fﬂd&kﬂﬂ?&:@ rthdfﬁlfé% af lew%ﬁgtB&G% pRflsyIPht least about

adder Fi g. sh
70%> mﬁree%ﬁﬁr#amat lsass ®p§h8@%om mﬁet@rﬁfe X able@ﬁtfabeuteﬁm%, 95% or 98%
dz> 0 e
s N R 58 B AREOSFE U Sl i
optimali)eapgnetd yeith. apipwimate: ameleetide lisseitivtisCait @sletibais)porAdRlittonally, the

of t S que For before excision of Donor 1,
sequeneh St e Do oy et &@ﬁ% N335 GHKles BeRlentids sqBeRees rhaging substantial
snrulanbaolﬁ bsTs? o B"U&Jdg %ﬁbl@@ud@seﬁﬁzﬁgé&sm]\sg&i HsEhe The%s 3 and 3’ ends

ter excision for Donor I ne sequence
are capalﬂ@ ofkejug reseguinediby the Iﬁﬁ@ﬁbmmaﬁslmsahetdwcrﬂmiﬂwmm | ﬂ‘he modified
sequence i s the sequence shown in SEQ ED NO 4. For
bef ore excision of Donor 2, the nucleotide sequence 5'
of Ds is SEQ I DNO 68, and the nucl eoti de sequence 3
of Ds is SEQ I D NO 69. The "Ds" sequence is the
sequence shovvn [ n SEQ I D NO 1 from nucl eot| de 54 to

;:r(




starting fromthe first nucleotide i nmedi ately
adj acent to the Ds end sequence. This denonstrates
wao b@b/1290i nt egrated i nto human genone via PCT/SG2006/000121
transposase- nedi at ed mechanism In case of DNA 2, the
insertion site is surrounded by classic 8 bp dlrect
repeat that is often created’when hAT transposons
integrate into new | ocations. DETAI LED DESCRI PTI ON CF
Ac trarrsp@asm&ﬁrt@he[m&t)pndrﬁ eeplseandrnatalyres the vegiatéary ool nucleic acid

tocated Gy TaC Dy S\ Bpd B B0 Y i e BATSRT g. “ane

[0083] ot rme mrﬁ M’ iefdd tidi BE effBeMThehesided inSago R lisdldted frbfiha biological
refers to any nmenber of the classes collectivel

source.jSupkh pegpds of gynthesicand lsqlﬁthﬂsarﬁ Felidenozen torhe skifledhartisan,
b t f
[0084] cghm?rlg%c Iﬁ‘%u%f%oﬁ@@ Sf‘ gl’? 1% o ﬁ'ﬁ%ea 1111 golrJ g‘{?}@t g &C%e sucl}1 as described

or scie terest
herein. i Mﬂenﬂmvellyuthaﬂp(ﬂwmwndm dfeidterest nsef h@lany tgeneibr nbiclew, acid that is

desureddg }bafqlsbeﬁ:eg aLf Itﬁ%ggﬁ%) :gegg&erfdtq%k l?ﬂ yngp]lgloﬁgé &t interest can be

selected 1167 tu8d ﬁ%rﬁﬁﬂ?erﬂltﬁappﬁl'gc rénﬁém@ﬁﬁﬁpp’iﬁg E&rféetraﬂf)'ﬂgg“ a%h@ﬁlon tagging,
such as cows, goats, Sheep or pigs, primates, su

RNA cutsprmm( eypressigre andritie mlmanss weflolasin T¢1 e)er,s@es skilleign the art. For

examplg,c & Hgl%ngzt{e%A{):é i)stﬁt Lo gol? a\%le%{ | ersrgcgugen%e operatively linked to a

promot8i @i dkpreRsibn e \aarbRUe irf ﬂfe thipet Rhdpenic fh lﬁﬁdésinaiidcerdance with the
genonmi c integration, i.e., elimnating the risk of

presentiBVenfighsigost &arg?ﬁ figh S‘Fbé‘é(‘é%‘iorféﬁnﬁmﬁf‘éﬂ%)ﬁtbe eoding prowigaee from the Ds
cons il o FOAZHE S bl B Rl AR Gyl B g et coud

be a faaslterwsdduehe wpetadively Ilmkbdh etos anewdaks Iprdrectati sfor oénltaneer-trapping.

host trans ] a et al Mai Ac/ Ds el enent s
Alternafixgly, fhe snogw eeaﬁ C\% wigrpgt $9nﬁo 1§ e Anmpeier dsAdce without a
promotgloﬁﬂf Zderkityih DG FEPI6LIP uh eI A ROMONS et BBP8&hfique referred

he |nvent|on are” described with reference to
to as prosiwterf frapiig)r Albemativelndhe pvﬂwuclcqtldesafunweass rodd betmd-frame His-

tag DN%%erqéﬁfl Ier,|t5'1ax’ca na(ljldg) hgﬁeffrglif)l a?cglgraﬁ%n ?%g%%xsgls Ry glschsicgcf fh ﬂf.S. Patent No.

6,709,88Besent invention is applicable for all vertebrates
ranging fromfish to humans. Thus, the nodified naize

[0085] oc ADPst cansiist el de rasartional (mulatipnss epmtaing, it nesessary features
r 1 O tq>
requue?%r Hﬁ a celﬁlgj&vﬁlggéle %ﬁgceﬁg%lk} @a?&gﬁ% g{eegr?t fag e3 *hto of the Ds

elemeng anéd laa;blemablermal‘kexd swahl ds thyyeelescribied hesesn. hAdditiopali f&imtmnal elements
are mclilfle asC Sl . Sg%{)r %@E&% Igéfgéngﬁg Igéﬁs 11@%%, 9}313 | pot §]:)1% g{lelfr-expressmn of
downsttdaRe gbﬁbsanSlR:'hgﬁal'ltfﬁﬂal Gurfbtion A EIEM QL ‘fna’itt ﬁ@uﬁ@l | St or tissue specific

Suitable cells i nclude oocytes, eggs, one or nore
promoter | (a4 afperatonsriatsaoydine @Momoﬁ@n@wehﬁsalnpmmr such as the efl-o

s, A S P AR B Embion
site TURBIA (polynitraROpiot oA bhsHl OT ATRA UGk, C &kl Suskr &M &eMadr! @dsMe specific

of organs or tissues. Suitable cells include, but are
promomwsmltmtt@m%exnrmmf@w inispesifioesisas tissusur al

[0086] S:Irl\%l‘é teyg}éggglg F%n fegu%teftégo%}lgﬁ f ol %%dG%lﬁN% aarfl%ac%vator a Tet-

on (rtTRY) @faasdceidatbi &at fvmldlﬁﬁlvutetﬁ’aﬂshﬁptwh&ﬁﬁiﬁtddx Yedlink Qﬁﬂdcﬁon or a Tet-
zebrafish, Danio rerio. Zebrafish are an iIncreasin

off (tTd9pirpasackyger ihaTe asonstifuliae agtivation r?@yl% é)@eslrmnyffogy addition of
tetracyélﬁl% a'?gé'ﬂtaﬁ@ cfRbia p@%ﬂ)sﬁrenhgﬁ( [ GRY g’é% ?7@1& lihese modules

or gani sns, [ nc the a |t| ona vantage
providd mgatﬂlltyg bue a]Be beeanes enbinodrh ¢hat sugbe fdcogrizedbly aartebgate ahnscription
zebrafish is that, |like Caenorhabditis, they are

| argely transparent (Kimel, 1989). General zebrafish
care and mai ntenance are described by Streisinger
(1984) and Westerfield (2000). [0044] In accordance
with the present |nvent|on Ds transp03|t|on |n fISh

] A N s o



Gi bskov, M and Devereux, J., eds., M Stockton Press,
New York, 1991). Methods commonly enpl oyed to
waeledenmione i dentity between two sequences i ncl BUESGING6/000121
are not limted to those disclosed in Guide to Huge
Computers, Martin J . Bisho ed., Academ c Press, San
D|ego 1994, and Carill o, g and Li pman, D., SIAMJ
ed Math. 48:1073 (1988) Preferred nethods to
factors aet/é*@ﬁﬁeﬁ@ thaditer of ther diruge HOHeNSTL 5 PPYRPTIfRCiFEREaCes, Vertebrate
transcng@dﬂ: gﬁ% alsO%et ﬂ’tﬂlz%ﬁqu?ﬁkcgécoh&%&) 5’1} oPYd rzﬁi%ﬁth %ﬁbm gene is
re |n conput er prograns referred conp
includegt® gmlmmcrﬂiermqjmestsmndﬂ’tthc dbwnstrednngeney ahdattm/e[ﬂmetom any endogenous

intron ‘Yﬁégﬁg?f:@élsldg%u&ﬂ ggragj OIBS{ S L?:eg]eﬁtg %)agepgedﬁ:rfgﬂglucts are expressed

under EAHCKAYSbEMNR! fidfotdrs: oftundér holMétdRi 6r Aﬁ’clﬂfog@e§§Qh@§3 zebrafish
12:387 (1984)), BLASTP, BLASTN, FASTA (Al tschul et al

promotf(ra,gmyheymws ohun any eff the(qtbme)ctorsndesmeﬂ heneiwn Apriuséd herein, a

“homol%% ok g?:;hc?% g(()){fhff %%pn?a%o I% a Ss?xﬁléulsgﬂset:agvgczet ¥ othe% nucleic acids or

polypepiidty itich Lo bingdR paies)ana af foikelby'UR SarLeNsed bapoRPeptide obtained
| east, for exanple,  95% "identity” to a reference
from ong, spesissi that @@e‘?ﬂ!eetma |°§“1i1tﬁlfpéﬂo‘efda tgheiq h‘é d prcpdpreptide from a

C fe t
dlfferen? g#&é?ég - g)er&s et }]ég %Hé) n?t Jh Q?e Eﬁoe i Nyids Fdsih %&d@se promoter or

its orthelegmerR}eemsmmg:Gaﬂ%prmemmrfdierl dinpq;rmhomuu’ais possibbero mis-express
ach 100.nucl.eotides of.the reference nucl, eojil %e .
genes, @emm%twn 1B e SRR dibrary.ooRlyin tHose [EpSjaR by diseylase exprossing
neurons|) %Mbﬁﬁlgathe Ush8RLdIE SYOsHBRSScRic bRaSS 1P A% fise Whﬁl@ alkchi@ing other
a reference nucl eotide sequence, up to 5% of the
areas thaipheeenplécste Phetnh‘é'm(e&r@béme sequence may be del et ed

or t 0 eot i,de
to0s7) Ot KRR ER arlood 850 e R FuBlERE ey ve very
useful ifi eh@b&BEENS SehSTEcn mwlnb@nbm gibkad. i exdnide) Lidlc@hatas disrupted
sequence. These mutations of the reference sequence

by a traﬁﬁgf)seltle dsegt copfbhayegfs expressionygstorsd v tﬂsarﬁstb@fvv% type gene flanked
Ig r r

by P ST, MR D1 SO Rl o e

by 1nsentmg|av110dB dlanked@bRgepartdre s dhssribed pl’ﬂenondy,emecnpmferred aspect, these

ence_or in,o uous grou
gene BT aeo el Qi DIy G BT oo Py inddheorinologs of these
Zebraﬁsﬂqﬂ(blﬁb@[ds Ac transposase gene may include nucleotide

sequences having substantial simlarity to the
[0088] noHimaedlspdet wsehd josnelude adrwnm@nslegm;n oite dind cusyadietic, strong

substa tia Jml
votyadf T30 siepiy e BRI il os ittt AlfTER Eippgrom of atteles
varylngslhfﬂtieﬁgtht 3 @eshrgblerif %ﬁlen:kiﬁiaﬂ@ﬁsl deissesiableetot dbdbtriidt a library with
W | bridjize therewi th under noderately stringent

completgg iﬂfﬁo -Snctionhmitatienpod The additemiofi frgnssriptiprali pauspssites and a
polyadegyi 1ﬁf @%WQI .ﬂﬂ) c?gtioél "t {rrlg%s‘gghﬁ&é %ﬂ%{i t'l:ﬂ%gtl;(;darg g\c %1%‘; xtegﬁlpﬁi truncated
transcripts, emmmm irgtrtishs a{d\/bi atohar LCHds n@ner) alladdedraitab g@‘nes should be

) nyal_,. 2nd .V 101- 104, Cold Spring

includoq g B ibeaor s éﬁ?ﬂg?%gw%'g@g}l) a grefpred Wﬁtg Hhepe Beneeproducts are
|

e o ot i ag e S SO cormtih ppmoters.

[0089] suEﬁMeen@ SSh, deterbrindvitet teghlation dif xprestien Mcaegcme athid effect has

been sefah mA-poifkd Giahes? o GRbinaded VB ingPadiEn Ry ponstyugiccontaining a

reporterl ge@B o 3%8 ilkRY b8 p?dﬂl&@f isT¥ PR &1?1w'h9n e cro%st?ﬁct inserts into the
i sola rom a biol ogi cal source. Such nethods of

domain 9 gn nebar@ee({a Kagglehal.,ohP8 Allme ket all 1988; Kothareetsli 1988 Gossler et
artisan. [0050] The nodified Ac transposase is
introduced into fish. In one enbodi nent, a nodified Ac
transposase protein is introduced into fish. The
protein is introduced into fish using conventi onal
techn| ques, such as m cr0| nJ ect| on. [0051] In a second
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manner of introduction, and, often, the structure of a
transgene construct, render such a transgene construct
wa@potespmenous construct. Al though a transgene PONSG006/000121

can be nade up of any nucleic acid sequences, for use
in the disclosed transgenic fish it is preferred that
the transgene constructs co#bi ne expressi on sequences
operably lIinked to a sequence encodi hg an expression

al., 1989) ddwsuth cades, the axymgesimicofitthasonsfeict wiregulpied hevcading to the pattern of
' udes onent s t hat %id exB essi.an

ncl ot her col
the newly ZiSPPFE] SHRACRE ebiu ol COP T EBRE R lict ThHE! prpgoter, such as &
carp P-SERAPTBmBer 2arld $ Fepofier BaRA MY LURA 16 YIRBRE BhPan@Ers8n the target fish.
transgene construct referred to as bei ng operably
The Slekping dtanty toamepeson\bak peéii ndeddor exar trappinog iposteafish (Bealowgnas et al.,
2004) so connected as to allow themto function together for
“their intended purpose. For exanple, a pronoter and a
[0090] COSiniisle MeigtoMfedidh OPMIAL aclds ThRAfSH etbBoB O FBhQAIE Bitffective in
function to result in transcription of the coding )
order tq prgidype pRbBAtransgenic Jish. aErotise of Fanyppseis yerter ErEansgene delivery
. : : e nr S sc .
i, o8 FR PO 508 RIDARIARRCLE Flr e chicpiler, wnie e
unspeci€io Nhteigritiogs dsitfgde muckeg ueidcmidrommjdction)reidht fdcear AC random positions
transposase Is prepared to include expression

within westar spguencesrand g pewally; eoncalemsEfERSBeson Jaseiiqns into host DNA are

usually Fﬁ%l@taﬁd BAPE %ﬁect‘,';iog’@ ngncfﬁﬁiggx At ‘§ﬁ1§518ﬂ:s REQHHELHSNSP IR B¥rrounding

construct. ei n, expression sequences _
regionsi (using JBAP-BORL énwersadpBCRe and edtearemvitsblectetlamguasy andirigl optimal for

response.elenments. |t is ferred that the expression
stable ot o SaRHoRo - Hen By BeSt#eRBnst ruct 5. be
[0091] hOTRé QEeNeft BXRIESSican brealédnfoR SinseiGontd aduldgéRkR, DB can produce
_reference to conponents of transgene constructs used - ]
somatic andthigeitabiesgarasiiee mptgtioptwnan ipsestion wenedipbsnemei Palikgretroviral
o) ' ive : e . t .
or non-iied cHRfIE 08 Ebotdhs Wb W re gy HE By iRED A0 Sransposase is
suppliethetlecal bgaised itd Pratuke sndeftiinstin® aerogpadent ganss peideledons. The Ds
native to nor derived fromthe species or type of fish )
element ¢ARFAFRAYATOYS SERSIMETS 08 45 B} BNA opRipies &#BWSQ%L@%@@-“&PPIH&
.[ . Q a 3 S .
enhancd Rl Qo g SR o BB oD AEHR0 S known to skiled
artisanssequences of DNA that function when in a relatively

fixed |ocation i.n regard to, the.trapscription start .
100921 G} AP i soe iMgBRi e <Brrest B RES of SN figctionsl DNA
sequend2@SiEBert Nit GhAF Haf8 0HIRNiolS Y RRBY 866 t8Ndsdrfignd ChufbéRis or non-
factors, and may contain upstream el enents and

functionad shiompdingyhaye Himmay mithane sruchof ecanseguencee rldig povger of "transposon
.8 e . that. function ' i -

aseing? S BOGEB1olR i WU BN R gl S depl L Bipgpam t o,

1981; Belleg bt &ll,i1989). ENhanssos tddgiitl isan dl@ tdchaigaa $€ which transgenic DNA is

transcription from nearby pronoters.. Enhancers al so

deliveregk foeplls oot hphitredlpiirggate taResnnss. ttherebydeaciy dting,iem by insertional
lyatd t oy P | .

ot BB TP O O B BRA-AAAGa: clet v

then canbe tusadB8crecptdrdhe nfufded hlidlaerneorfioe € b drangfoseble @ibenbnt may disrupt

epti des or ot ei ns transgene .consfruct also needs . .
the funfidy, @gée_ge%g[ﬁl}cm teof 4ot PifatioisHeo PRAUR YRS Fapdise nsertion i
approxitda®dds kaldod) e sdhe Fﬁfél@@tﬂﬁéj 115X RERS 8t QRsPfi QY Clb §s~015ﬁ',lﬁgtion mutants

sequences are generally found™in the 5 untranslate ]
can ofterelyd usedoto delivas gerichdbatRNA. confitrsnave ghenotypss rte splds dSaineof-function

the .reqgion on.the nstruct between the tr.anscrjpti.o
mutanty gii beeq o Wndeustind; e fales Mgt 207 Prorurplavai i 3ugd dovelopment
as well b tRtimpSstatdd@rifiyit feghla@gn.codon) . The 5 untransl ated

regi on of a construct can be derived fromthe

5luntransl ated region nornmally associated with the

pronoter used in the construct, the 5 wuntransl ated

region normal ly associated with the sequence encodi ng

the expression product, the 5 wuntranslated region of

o o, N a T




exanple, if a coding sequence is operably linked to a
pronoter sequence, this generally neans that the
WEe@rnL4n1 may pronote transcription of the codPemSG2006/000121

sequence. Operably |inked neansthat the DNA sequences

being linked are typically contiguous and, where

necessary join two protein 3Xoding regions, contiguous

and in reading frane. Since enhancers nay function

[0093] wWhElers epasateed vayanoftibaatpug thet teggddygeney dnadll kaskoigasesic DNA is

. d intrgn sequences nmay be. of variable | engths, sone .
isolated gp S8k Bt Riaete (rsjesef Bpaniliied animal &y dsveniigpal teohniques
(which GAR} 1184 QfferehP Ahdles THAI CRRBAEICt TAAITHRAT iPcBa9bR Y a restriction

conmprises a marker or a reporter gene. In-a preferred A
endonucedse dhatemy, ort nay notoydnthe sanspesvadegl (thgrezoftengban aet it does cleave

ene, sugh as flyorescent protejin gene - g EGEP .
ot o kool ot A ot U R B thed FEAFef dansgrifipppomics o
phage V8868 fot MeatifiBsionPisiEprobes ©NHO tahidydbon DDEA (MF ke&ferehées, see Kaiser
enhanced green fluorescent protein (EGFP) (Zhang et

et al,, 1995), Aloogyivelrciip DNAgeabe ey applifiedsi ay affieany; Ways; we have used
e ST GHUUBY B 0R LEPRIE TR0 Pl OSERES . 0995
and identifeddyyeics Isbeididatian td the tfanspdowprobe) Altendéve awtticdslinabdde inverse-

t he, pronot er . 6 t hough, . use specifjc ..
PCR (g A ol d B90)T ARG ISh e Bk AP aPer raliipsivels, other
method® bf #EPifiAM6Atah Y dsid il Rﬁﬁf&ﬁ W dT, ”RE@Q%I‘S% bBiethod for cloning, the

specitically disclosed rkers. Many additi onal ]
identifigdeglon¢ &r thpn seqicnsedar Ehk sepencas dhitallankifbe transpodor gor other inserted

ONA) B R RE e RSBS00 M G R 98 s can e

combinéE Yhd HASERE A Bsealdh Ghél GuEIRR 4636 BaRbShed fhabitit® homology with other
hosphat ase, that can produce specific detectable

. P . ) .
previougly starectsrizetheens( Dt ef prstislhamaelagy trea aprecen Jeguense gretifthat encodes
e I n ej '
s ] gt BB ALS e 1 bcomes
new sequeate ko whidhy othepsowilkbe whinphredarTlizeenopdeld pyoteiat will bel the center of
be .used. i | ace .of tggseEGFP. Addi ti onal markers

nay in

further inyjieadenel 4 Bl W fargns fhegtrnetprme that mduerd Liceo by

[0094] €1 TREHrORfiT | dBcredNBHRAGNME aASWE Gbl Wk oBlscAYKRM¥AE IaRalysis of the
cell s are disclosed, inter alia, 1 n Sanbrook and

genomeRfgsbitafisli.20bd Jibrafgpiseoustarcted Wyrirangfecng edliryos bylsthndard techniques,

Spr.i ng Harbor Laborat or.y Press, .Cold Spricr r bor, . .
or prefgBRPvI ki AlenEt i Me D eleSyts i Bl gig injected
embryok Bls/PéRE p'%gpﬁlc@f@ﬁﬁd, feddhd oNVd tBYy Bav@Ry coibhiedith@r yolk at day 5.
_ periodic updates. Any of the disclosed nmarkers, as
This appgsiach genesatheeroughdish tp hatbes airaveragaympee thaeane §s element per gene
in the z8 A6 ce the present invention. [0064] Transgenic fish
areé prepared using the constructs described herein. In
[0095] on€haatetiationt of ahérdhdeatd, imatmidest iwher® dicthaggdnbme (i.e., specific
nucl ei.c acid, construct_ or vgg&or descr] bed

sequenqgy they have faded, il place peee thedpumdgy majesdave reaehedpdylfhgod and can
podod R Yl O, HEGE G20 ), RS BafPhéhce spem

collectiom clacid &g ected elabpisngatetl evifli sildapie fomalest oSweccess@rgmated males are

. fish. en the nucl.ei ¢ .aci is intyrodyced into } ]
kept indiggFRlb oF P9 S8 oIt RoREb il R dupeifoiie averl tep s o their olutch i
examindd)eF&Y€d _Qﬁ‘éiesdﬁ%ﬁ hapd ﬂﬁirttgﬁ_esf feﬁﬁv@@%rys%efrﬂ _tﬁ‘?:eﬁn% and storage. DNA

transgenic fish. The nucleic acid nmay be introduced

from thenfslay heldegsiringaofl zactemyalofis mxitacidd dndoewalyzsdt heingconventional
. includin i.cal ds, .chen cal net hods,
tochniqpdi il ATF PR B0 EPPER R AHR.C 81 1O0S  and

el ectroporati on. Exenpl ary nechani cal nethods incl ude,
for exanple, mcroinjection. Exenplary chem cal nethods
i nclude, for exanple, use of cal cium phosphate or
DEAE- Dextran. Exenplary |ipophilic nethods include use
of |iposones and other cationic agents for

i pidnedi ated transfection. Such nethods are generally

M g, - o



preferred for detecting or assessing gene expression
during zebrafish enbryonic devel opnent. A transgenic

wQedsat408h enbryo, carrying a construct encodiPQI/8G2006/000121
reporter protein can provide a rapid real tine in vivo
system for anal yzing spatial and tenporal expression
patterns of devel opnentally3lregul ated genes.

Alternatively, the genone of potential transgenic fish
[0096] c afiopleion o€ dequencing thealpNdellankingf the insstts fnrtallshe framdersfish, yields

e o] SR 0 50 B P e i o,
storage h@ita SEYsatbty &, eh€ir Bidhsl8as splarfos Yladedidntiftiptealiq@id nitrogen

are known and used for transgenic anj mal s and nost can

units. Whemp pamnplg i Beoded Ay desing ifis éliﬂwqdra@éith@l wed ot ignyra fertilization on
eggs fr@rﬁtxyﬁ(ll t§ﬂ QRSO 6 %é oihtd (ﬁ it fiﬁgtforatﬁé A SRAUBIGRS Smce multiple

resent”fi n or char eri S transgene construct

freeze/th&v pyeéecablecrase t‘rmphalﬁheicbfbhe Seuinpample) seddndadyesparm samples are
ion usi

blgtting. Al so referred s det ect |.ymer,a .
generateiq fipm FibaE theope PBERAeS malen apcg t?&méi%egffé:@?# Ruifigofie; e library
allows Q&‘ %ea%bfetlﬁﬁtdfoﬁuﬁl%tly'g}ﬁ% seesier ref 1isabpiQ ses a set or

for 1dentifying transgenic zebrafish are describe
populatidneoferchrabisk sperpomﬁ'@]uclmeclt mambgeotthawgt pesséssed aideabt ione mutation
a,vector fo% ver and

in at Tef@ §65 b, PR 5 et SF ghnidbion $1 78 n AL st cotShfely Pllpdies at east

15% oftth@keriehy ccinuadqeasg go%tdmhérgé@rsl & atdest 9B bftthe gerreecr)r at least 30% of
transfornation (i rocess whereby geneti
the gengs 06 2 I8pstSP Yaaf theBenesd 9apt §$t|40‘ygogthle@e§g§, oy at Ieast 45%, or at least
' t
0,
50%, o x{:ﬂciéli'sf?g d/atoTﬁPe éekess )ég Or@?#%O% qié]%%le'sﬁu ¢ | 9{6%/?1 efth% genes, or at
least 7084, aﬂmatﬁl 5pbsi the @endsl yr ﬁﬂehsts&(il%@lﬁ theggenys, of aeliehﬂ @5% oftthe genes, or

et UL BRI e e BV S Ro B Bk b s, o e

99% offte £dn@E 1008 braRdy erieg c&ﬁi'ihraerguta isgnsl ated in the
m c¥ ol nj ect ed, Sing fertilized enbryo. [0070]

[0097] ReAdhetniatinely, @seir @smwiiatmecnfd‘rﬁ isgnéreted dimn e feudpy fish or their

progent, 1§ RRE! AL A BRRAREE dritisPhg SRR S IRRRPE g ibrary of
the inses] IThedishrantll $Rdir progemp adeRsily Refhtaihdd inhedbfiated Aquarium system.

references cited herein. A wide variety of vectors are
These fishowan eagily Ravigisadetagaed Her indiddualcidenidigation| sysigrk tapdsstored in

onoshF9950 PRSI 4981 £l S5 B6 . i e

allows a’dleltlmllcbmplemeﬁt@ﬁ Auferods , gedeic seeisim e dbrary k98drises a set or
1993)

populatf iifgzresgs% lat‘féi%iglgémivs%é PPt %t(%égépéssgseewoier% Qg mutation in at
least orﬁI gene, ]a%%%ile s& %giﬂaﬁb‘ﬁ of 8 ish (fo‘?le%wel @&n § af BAst®f5% of the

ntivirus vectors Lever,
genes, mmgast @@be}heTgmesjlos et keg@5¢0obthe \genss, anat lmat Bﬂﬁsofdhm genes, or

ot teast {39 € thochet, Sl Rt 4,01 gl BkepE byt Tebst 509%, o at

least 55“’/@5%% @endsOoPst 1E1sP6@% of tlte ¢che® o8 hEIES @5%@&% b&ikbs, or at least 70%,
bel onging to species and varieties of fi of

at least JPmef thic flenes; oz et i@nstiaﬂi’/c of theegeaes, obet LegﬁoBS"/Saﬁ Fhef gemhs, or at least

0 t ted t t o
90% ofy 7 el orgd s BsAiAshb B o BusRED TR Bheg, b east 99%6 of
the gen@;bdiw)aofﬁracgénesa@dmaihe@aﬁimo?he nmost pr eferred fish

e with the disclosed constructs and nethods i s

[0098] , e@pathp dsis pdrthe drady pb thezzsbradish gename, Hishpwldricaressiply/to identify
which g«%@% gﬁ n]%‘tg& rﬂg@&h@ﬂcu?ﬁn ge'r;@ :ﬂ}]a?/fef‘q: Bgéegfc}g lgg)é:r M% (i).lﬁe insert. The

sequendes pacdusead duangi thmdiameﬂzlaaomdﬂ tHel insaats, prbvadd agecahdad identify and
they are vertebrates. Another significant advant age of
zebrafish is that, |ike Caenorhabditis, they are
| argely transparent (Kirnnmel, 1989). General zebrafish
care and mai ntenance are described by Streisinger
(1984) and Vésterfield (2000) [0073] Zebrafish

o s oy




IS a transgene construct such as descri bed above. Any
sui tabl e vector, e.g., a plasmd vector, a viral
wQ ewb024008nd the |i ke can be used to introduceP€ii8G2006/000121

nmodi fied Ac transposase gene into fish using

conventional techniques, such as by m croinjection.

[0078] Ds transposition in ¥shis acconpl i shed by

introducing a nodified D elenment carrying DNA (al so
cataloguecthe geisnd mwatad ime:pad;l spmunm Bmlb de )'n erchifish of ¢hut litrary. tSweh a database

prov1de§nﬁgt%p§? Cel Eﬁn 29 osgd \;%Ea(rgrs acnélﬁa( Iéﬁsﬂ'llrﬁg %r@%g the library.
The libf®gdtdd @auﬁa el (@ﬁmhufy&hb FRPOHGT Af igBidd Jfi ifiterest,(bPB&een for genes
aspect of this enbodinent, the nodified Ds el ement or
that may Gusedlerusefohtoaimitaityet fragrisegets, de) syresrefungenes that may encode the
t Rl
povcind JEEACAE A A, S o WY b, and @ s
compouidslift addbitial esffols 61 peotsias teﬁéodbdnbyalgene’sgof heterest. Alternatively,

nodi fied Ds el enent |S|ntrodu 0.a transgenic
various t GOppaEigeRs O 1 Hade d ee@e&h?e Slatabase, grqyeBgesaand any other
sequende’ RREBHRASA Jﬂ@ﬂ@ FARIIALRIhORGHIREE h{‘th%ta?tbl y

Incorporated into 1ts genone. In a third aspect, the

[0099] nmoThé newbl diliey efrbwt litparyeliasciottbe abidity & sdanch thedibrary database for a

i fi el ement si rod into fi. halon wi.t.h
gone of Rt haspl JoAD S elbaeS B GRE aiotefe, bl o b Bit sequence.
Alternaﬁ%l? Cthe dhfaBaseRAufd t%jse%hé’d SR den® lof Mt¥R6H ¢H the ®akidlof kiGwledge of
the nodified Ds elenent is introduced into fish al ong

des1redvnhmotap6:/ecW§h ldwayaehinsertignaoaiutations, t it aws@%lalgewgléﬁ@fy a sperm
sanple 9P 2 B crBALAR I, inbot i Bf ) Bl RIBGRACG: o' produce o

disease fcbaditiof. OlhedHentificd spennran batiset toetted progenyp dish i bea:h'ﬂfgsthe mutation

el enent_.i s stabl i ncorporated jnto the fis enone

and thepgby engbling, 3 Larans o piudy, ther gapealdpmetion; lHoss Ba%e o ef it encoded

e SR I -

gene prfich P REEMARGEIV LS b B fish DETMCtcH 30 stlaf HRTER S finchion or loss

of-functitreoRIMA momdetdr@nmpmdume dThe libragn spobaswvexsd for modaied in specific
i nt hetr enic fis ont.ainin.them%'fiest .

genes bé’l Tasg g 8'8?96188 methads usiig ah alélllﬁl% ﬁewer specific for the

designatédNdeb WiflJamd e B1iBn e BEHHRIB GPedift féNBe MMetddrestghence. Alternatively
transposase is crossed with a transgenic fish

the libraphean bierrgaxched rhydsserqlue@pechoréol@ﬁﬁ msing A sfandard Blavpeauery of the
f
databas%: Iagmgg%rc}sdgtgagll gﬁrf'a}}[ %@ Tio Sg?%.“%g{ rmgll)]%@lp}é éé}gfég g&eéﬂyd% recover

all inseftlogg®BVithin angehe ffamily fonshint oneanvmbéxoirs lﬁmmnatommgrﬂmte to a disease
nmodi fi e (&lﬁtransposase gene is introduced into
addi

conditiqny. 5 flggadition,; the Hbrrnican ke wsed (8 Jesekate Eéteé[’%‘ﬁgﬁtdelqﬁr?ns using
: C C t

i by ABAC Sl 1 T ] RBRERSEF Bl Bk g, bt
not disriiptidg the@eB8E] Ofbea @squehmndentﬁﬁeﬂpﬂlefspemiﬁc @pmmmaihn sgemﬁc fish in

the libr O:cég, %{3: lg?c%tpl gdma gs%fgto a%'zlte %&gﬁ? HE% geglglg g{m Hagérest, (b) screen
for gen@@dhﬁﬂ‘ﬂﬁi/ %ﬂédcﬁ%s@ﬁll bR bBiafied dR\%Sthltge%n R? ﬁgl%%Di'swgtngéﬂgﬁ aﬁsa't may encode

-ends of a native Ds "fenent . .
the proBfmsemglgczmslm(s*} @%apjmefsquutomw arsk othenberoisalsj end (d) screen
t er mi nal

compoudlﬁg lf(é'ldl A tégg Fﬁgqts o1 proteins 3Pﬁ &/eﬁbweg?rr@gpzénteresg eSS Studies are

accomp‘hlél@d(ﬂslﬁoﬁléﬁt% fafr9lidrQ thekelpr 2RO S tHeOdH. Tfiﬁs% nic zebraﬁsh are directly
ol ynucl eotide that is incorporated into the fish

generat@cbﬁgm @%pqmtﬁﬁruu%n@he librealy 8s isdprmdiag teithopepracticed in the art.

pol t '
[0100] d&%ﬁk%#gﬂé H b ¢ tn%fa{teh ﬁ% (()ﬂ@gieo I(é;g hq?'? thv%g er, Parkinson's,
obesity,saqxuartekaﬁgxactasia,Seth).eGmeﬁaJhatr ﬂi&gﬁ"esenﬂ'mﬁﬂié‘ﬁl@]lﬁvé S6dirkted gene

NO 12) and 3'-term nal repeat: TTTCATCCCTA (SEQ I D

NG 13). In other enbodinments, nodifications of the 5'-

and 3'-ends of the wildtype Ds el enent are nade that

are useful for transposition with the nodified Ac

transposase or native Ac transposase The
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are included as desired for specific nutagenic
capabilities, such as inducible over-expression of
wa@loamaz40em genes. Such additional functional PCES€ING000121

may include a cell or tissue specific pronoter, Gal4
operators, tetracycline operators, Xenopus basa
pronoter, such as the efl- ¥ gene, a rabbit b-globin
intron, MAZ transcriptional pause site, |oxP

discoverps @dﬂl@gn@lsem@ﬂambmtﬁ af |t1m1p1@sqné mnﬂmnpdﬂc&emaﬁb@és for identifying the

a TAT [
genetic BIGTRE ieasPORE: el BE0eic TR 2 e iy e fiscase stat

by altelyghéfe ﬂldrnﬁiﬂ)&‘@gtﬂatﬁr}cgidcéss@s’ of ilssbdl. [M20SK6h, once a given transcription
M s- expreSS|on can be regul at ed t hrough the use of a

factor asgegptory profein diosihesh gssocitereyah g etvemdisenss dhe eniiigt etein, or a
t
revant o8 OB LAPLS OISR A BRI e b e
protein opmwhidht inteirace wath thegtrotein. cOatsdqitantiyhtiic pré#enbmvadmbrt man be used to
tetracycl .and bact rial der.ived enhancers

ldentlfya YEeys rRSP B’r?l ’WB@Eél}Qea tgh"ége e W sdiprase ingihway.  Diseases of

particul¥€i8@fdst 11holud)Ubu@ladd RCRMAEI SR ANAGHInIMRAWILAR, MSstemic Tupus
recogni zed by vertebrate transcriptionfactors na

erythemgéaspsasbewhatotd t anthréfis, t reflammatory Hesspornse, p¢st-angloplasty vascular

ropriate IrCU tance el.t ebr etrans ti,0
inflaar P RGOS, pGiel oF (P JultShceh B S0 BouRl R, disbetes,

multiplé 8ditotis ragt@phsihigenauicaldr Ial@'swtﬁiﬂ@ AzheithéfClsdabe dementia and other
expression of the downstream genes and to splice out
neuropaihilogigt oge fHSTIERALN WHISHOChIEaPSisys neRPIPRYTEGr at e galactosemla
e AAERIE! 66, 98BA MG QBB MOKURALE ey s
congeniled nfdacty diseasep ey stol didpsosix, ankieelmsztybr &f Iaslﬂltmnp wixtear that ahe present

ventp o st B4 e oV s S P T hPRE e ivention
include PetiRfds ¥OEIEMHS D gonb HindtiBnSequence to Ot her nucleic
aC|ds or pol ypeptides anong a S|ngle speci es, and an

[0101] " odn additign 1o disgasew ﬁleair@seaﬂy dessribpd nyatleqssiatd libarids meglequally well

suited I“orrof@eﬁ%niﬁ% Sggglgl $3ol %@?Iy%%sést : gefggﬂ%t Ia d(#e?tc:mf Haeru{tag%s such as

prolongs ¢ife-gpan, Qow @m@dﬁtﬂrﬁ e WIgod Biegsurt,Slotwh eareeb rigk] B diabetes, low
tyr.osi ne hydroxyl ase pronoter or its orthol

obesity,e3ndr atcapafipncell sevpHbt & prevertiop afialsnfpemateay ocgﬁorrl@rs including, but
0

ot im0 B Sy, 1y KRS Sy SRS AT sl nps

erythenmmsnsgsmdmglamnatomsbom] disaase1g t he exami nation of

tis cific effects_in the fish while excluding. )
[0102] o; (il Me-seanegee Bmatian émﬁ‘ngﬁ &SVL i, B3Py Highly specific
probe f&IQQ&ZﬂlngT b&hi Rabkid ABn&f fr@mle‘iﬁ‘s?mg Idb@bhas, iﬁkf&f 5@9 full length cDNA

honol ogous reconbi nati on may be“very usef ul
or promokess ar odet mgug:tcgyrseguemcm Aﬂéltlpndbr, thopmbe Imd:yrla.’r ysedRoiisolate the

romoloB§ P08 i SR S BERY B BbSERRER T, e o

may beVdviefl ekpieSsedEbE uﬁédafB(?&epdfe la0y efddt BfocRIMht %@tor that may be used to
reconbi nase. is also possible to exam ne expression

generat gellscandsangpals ﬁ]éat@é‘n bomyzygwe ifer] thg nzutatinorof intenéssd Su;:iPammals and

N ——

AIDS, diicf)f dore ﬂbvél&;brhéﬁtals btudy oD taeday M toRUL suehiitsiliBgsr Ghe efficacy of
hese zebrafi sh ronDters [0088] .It may al so be

therape%mmsb aud s theats 181 geng delivepy rafh Aherpn g¥pesinments, (8. g experiments
ion site in the opposite

demgne%wgﬁfégtk?gg&ﬁi?@g&aeﬁgc?lﬁpt (e} XJ‘%AI t hough a spectrum of

alleles varying in strength is desirable in sone

situations, it is desirable to construct a library

wWith conplete | oss-of-function nutations. The addition

of transcriptional pause sites and a pol yadenyl ati on

signal should stop the transcription at the insertion

S|te and result |n truncated transcripts, even if the

o,




approxi mately random the sanme procedures that
generate insertional, |oss-of-function nutants can
wo@bioen24oe1 used to deliver genes that will confRCT/6€W06/000121
phenotypes to cells. Gain-of-function nutants can be
used to understand the roles that gene products play
in growmh and devel opnent as4well as the inportance of
their regulation.[0093] There are several ways of
[0103] i soWathi anigbratyeof mgertiongemaatids, li$ peaids tagiientifyca @Nﬁmi sample or a
isolated.fromcells fromane.or nore tissues of the
fish copFRIAE. 1 IRTFHR 1y ARG YIGN 18 KIBWh i BRoBECY anfiscpss Spnglition. The

identifib®&péthf E&H BOtustd %6 BRIz Il BdaringhBe PMRafich, Gh&@d¥EEnabling a
by a restriction endonucl ease that may or may not cuit

means tmstudﬁethermpﬁﬁ@whpa@r (lmf@ﬂmt@n aftibhe enended igedwpreoduct.  The fish
can be sgﬁ‘vcﬁre?%%r o] tl%e %? }1 ofTIJgnc 1{ osg%f fu&glgﬁmts th‘%aé}xcoded gene

rec

productveCl”he Mibrirgr cdndbcflfsufvleyai tfé?tnmuﬁxhﬁﬁs 31} @b@fiﬁd @eﬁé&eby polymerase chain
,t ransposon DNA (for references, see Kaiser et al
reaction; jigHiods nping raﬁaihs?augleottdww spgrifip b dgpignated ggns yith another

ohgonu@fzééeg S%E%QY IR 1(1%%8??&?% gﬁ A@%ﬁ&?ﬁgﬁ@?&&%%e%arched by

sequencd honfdOSH hsingd seqimube fali gundny andlgsihybihie aiﬁatahaseoumnnpmsemef all library
son ternative nmethods .i ncl ude i nverse-

. tr ar%s 0 Ip
1nsertlop§:R ()E eéamp IR ﬁglﬁna%s garing mutilg% 1sAgEEpC %y A eRZyme in the heme
blosyntmﬂﬁlé bétﬁﬁvay,@%@ﬂenc@@ythﬂpﬁ%ﬁ@ %Eét&ﬁér}ﬂhyﬁ?i tﬁec‘onﬂﬁfoh%ﬁcp §hows light-

fication can be usé N | ace” of CT Regar | ess
depend@nt hmqlweﬁ ek livgrshigenss. Wﬂnele |1tdte wifificilé to study daingge indtiated indirectly

by hghg?tﬁ %O%C&Qm g Oﬁﬁﬁu %%ﬁa%g;gﬁgga%?ﬁqksg&ggtot ru%gsggrségrh (to study this

I nser

conditi®tDiir 4 Aemiriviayive endnier. | Mget tdH pbssidle [’fﬁ‘fﬂentlﬂ'*ﬁmﬂaﬂy @aﬁ@,smutatlons
can be conbined and then used to search the nucl eic

in paralogpys gepesisndde stwly Berratingdiseasg phanethpest Megebrafish. (Childs et al,
2000). previously characterized gene(s), or partial honol ogy

to a gene or sequence notif that encodes sone
[0104] f uribhnsgenicl anismibe posinesd wkiag gha dnfoanation waibdbdg frono the presently

st BT, P b oS HERaReRas SRR S bHLE) v o
genes thatense&ic8le Qbefhlior ﬁlﬂﬂtn}endfrﬁé "tdr E '(@P s@Eer f0? gbMsShhtmay encode the

causi ng the phenotype that its recovery.
proteing @Ggag Wh@teb?)egé retign @@s@g@e@xmvm iother aghiepnigals,oand (d) screen

compor 35 5 REREGRE O B PRtk Snioed BF S Tt o oo it ar

also usﬁ’ﬁbfoyme fdy bebabid Bioldpidal pdesses Md @is&dsed mbluding)But not limited to,
i njecting enbryos with the Ds el enents descri bed

aging, rrépe?rn awqaénmﬁ}l%cfi@aasgnbmgnem digordesei glopesivpeglandulas  disorder,
I

a6 404, BS54 o ARRHSA R e v

diseasehlaﬂbmnarycﬂlsamg rd’egmeram}reehﬁehm ofniee Rxsursll cerskelictap Wst@ﬁs] lzheimer's

e brafish 95] Characterjzation of the
dutsease1 ggglgg)%%l ﬂlasF%s%ﬁgs&qntlopwe{l . zal ] q alglormahtles infertility,
epith: 1§pﬁeérgﬂ§n S%’ﬁﬂ&@ﬁ i | anded, takes place once
pifhels he fobno?er mal es lﬁ é}ﬁyreac ed adul t hood and can
[0105] pr dam:esesw@tﬂw ﬂ1b¢amofqhaptasentdnvamﬁioa pe torapatipadendify the function of

genes. ?&%}h Br | ef gs \é\)g chb 1\5}; ?Vﬁeﬁlarafr%glg% :%lezsﬁxtai:@;herein may be

examin&d ﬁﬁ%ﬁ&ﬁﬁ& b}ie fdﬁélﬁ& léfoeké‘iﬁ Rhic Adisvidiutpol detdrfing ﬁh@ same. In
days .1 n_di sposa e 16 oz cups while the overall health

accordagee wifd; thisspect lof ithe @X@tmqnedus F@chrthe hibtasy is ¢apableapfddentifying the

ﬁmctm%kllg g%rrn%m %ﬁjtza‘)'g_eﬁna%}{ %ﬁ(ﬁef 1 pr lfésrugge %I%IQX%H%%E}ISt qr %gr%ntly available

cloningetethrdqiesd de.ls&rgatly:zmskat;s degribed herid, Qidthow Cdiid}’dtthﬁﬁ:haractenzed
such as TAIL-PCR, inversed PCR and the |ike.[0096]

Conpl eti on of sequencing the DNA flanking the inserts
for all the founder fish, yields a library of the
inserts. These sanples are easily contained in
cryOV|aIs |n a I|qU|d n|trogen storage unlt For

Y TR o o o o, o o




conmpounds for nodul ating effects on proteins encoded
by genes of interest. Alternatively, various

W@ vpae408ons can be nade between the |library detEBGHO6/000121
sequences and any ot her sequence database as woul d be
famliar to those practiced in the art. [0099] The
novel utility of the Iibraﬁ? lies in the ability to
search the library database for a gene of interest

genes aphthet fupdlionggrderppidlyddenifis. Theprelineenscoded by iesagengs have use
i n ternatiV ‘ . | .
T R T e
[0106] know'lanae"qgfend ésditetedioghelevplof diatdetdrizbtian yf #ene. The invention
i.nsertional it s possiple identify, a

J NS¢ tati v, It t . .
allows ideyHieadamnpt _genr]éﬁ %a%'t 82@@}#%8 harprterEedaas Wﬁﬁ & idepHfipdiogpf gones that
have nd? %gtll e 8etigedkn Wﬁerelit. hayge Ehi&ct@ﬁ%gidﬁear@ p@ks‘iﬁl@.s eI‘Jxese include

condition. The identified spermcan used'to bree

detailedpsharpeteyizhiieh soelans nipnitge DNA,aRNAR anddr piodeialsgqeanainig agyl relating
nmean 0 .Stu t he gai.n-qf-function or .

the rogfyF5 R B A PR U OORRFARTHES 7 BulfiepBnition of promoter and
enhanced 8dueatdsy ehdhctibhe édanti bp&l dehdilgC FAneS, UnBEnd, 0 and the like).

study the gain-of-function or |ossof- function of the
Characterigatiga Fagditelepy defaded, swple as bpying ynanpad egengr ansedpted function, or

. Lions. d.n: i i c. LTer i . .

having %é{@‘ﬂ amitho e{&hcg gxiﬁ%cg%oglgg g’% G ?éé gggléflgg tplggge% Iraﬁ)rrrgtrem and ascertained
a functisip.e CGhtattdriaatidh mag ekl iginithald ag aihen i iutledtidé lbeamino acid sequence is

ol i gonucl eoti de specific for the insertion sequenc

> e. .
known o1 4 ot hsehspnatplated Brthy fingHon & wikap e dhlignalivglye g dgnction may
be knowWIPBRRIY, sU?iht%F p?(ftéigﬂﬁ‘ b EofRl Rl u B iR nblRB o?'?g BRAREbuL has not

‘ con‘poseds of alf Trbrary insertions. A]ilt ernately, the
been cdriebated yo ¢l finectionr eEineldy,t thereemay dre ad Ichamsterizatomsin that both the

. wthin a gene famly for ich e menmher s known. to.
existenc b fedqts. oy g ne A offe IR A1opR Joqtiiioation of any
gene at hhPbBth¥seCRbiRG sPSiflc HOur8@NTchhfcttibfronpeci fic

del etions using irradiation, for exanple, where the

[0107] | dehizens of interesboan he identified baped on|aophanetypseconferred by the gene
_ o ; . .

nwving 88 el L0 of S  LGp R B ELE B AR, o

factor indepéident plwahycalady fematiet sehdlandidfenaretiom (€.8) differentiation into a

ideptify the function(s) of genes of .interest, (b .
neuronad el pupgle cgnepithelial crs#iyete»}rcw O%GﬂWePGPd%t%?Wb‘e activation of
t arget: Cc .
cellular F448rs! %.Sgg,g%tﬁas&, araﬁs%fl?g%}g }‘&g%rg,e[ﬁﬁffea‘é&?%tc:.;? fg@‘%ﬁ%’? of REI surface

pr ot ei Ing as sl action 0 , toxins
receptomfpdoteinergaoheni bask sof amtl-cell) adiesivan migngomn deellobar activation and

ST O W E e
protein fe@Bddedaby ke LBAS 8r RAAGEhE $lelf Bs PRRuBhably MsPORAABIBr the observed

zebrafish are directly generated fromthe sperm found
phenotypa. t Heus, ithe grofeiasericedédahy Itheugene or s genper deelf caay beran important

he.art. .[ 0100 etj.c nuiati.ons of.iten correl ate w_th.. .
therapeﬁatllcs%rgg or El%;gétaréeﬁg)zggeg{l%ﬂ% ucipg I(}nglﬁﬁ@ pﬁgboég?et )}n addition, this
use of thdé Hbrhey ¢apl idagifRallaFiiie gaks and plotei@NinvbiRbd Ghth PpLE&NEr pathway or

invention allows for directed genedi scovery,

disease goafitionnal inatssldi wentdiabstess hdbp ridentification <t sush genes provides a

.. . . A . : P
collectid'5f 8 FEY BP UL whit L btttk 4l AR08 (P el BBl or disease of
interest.c (Bihael thudcegdnes tahe agkbsied ewish gpeeifivy zebrafishi spgrrhve fivhrifethe library,

r.e at or rocesses of the cell. As such, once a )
transgeny Joh Hr?%%_é‘g AP &Fwﬁe@ 3)@{6& caR %_P el &¢ Sprpen peteRfial figgs for use in
treating 38 preveRHRLiR e chﬁnt@r%i.ve_n di sease, the entire

protein, or a relevant domain therefrom may be used

to identify genes directly or indirectly regul ated by

the protein or which interact wwth the protein.

Consequently, the present invention may be used to

identify the various proteins involved in a given

di sease or di sease pat hway. Di seases of particul ar

interest include, but are not limted to: autoi mune

______ T - - T .




condition in a non-invasive manner. Further it is
possible to identify simlarly acting nutations in
w@amalipgous genes and to study the resulting dPGESEH06/000121

phenotypes in zebrafish. (Childs et al., 2000). [0104]

Transgeni ¢ ani mal s produced using the information

avail able fromthe presentl3¥ described library are

useful to (a) identify the function(s) of genes of
[0108] i ntRyrenth s¢legnssaideethef Sure@dipemethods deseyibed hefken, Us€tidhsgenic fish

.or pg&ative drug targets, {p) screen for genes that
harboripg, hedsaigerbingert oprepresPRidnl} nfgtsLan beseregyedysing & pwmbeyrof assays.

| r NCH ; d :

Dependid B (e iy tori, BL I pOBRILE ier L g bR Wihgus intraceluta
proteind)y tiye dibsaryf camtber egtenclihfsebianhemical actevitl ssmzymefiel|activity, gene

for the study of hasic biolagical.processes d .
rogulatigf phelBb Shardrspioith DRt Tk PRGBS Enclgthe coll or
organisAiteS AR ThSLRE EranigBHY Ao RANAE $ disBdsBRESdeR: Other assay formats
gl andu] ar_ di sorder, |nflannatorX_Q|sorders,.dlabetes,
can alsg pe Hped assknayyryin »Eled priisas ubreadditions s sdresndieg gan be performed on
: IOV | ar. di-sease, I ry.di sease
it LA SRR ARS8 B B LS gy e pertomed n
producesly by efbRiliziNgz hebrafish 6gghi sithss, leliardflengRimScall 8£8%E zebrafish sperm
. ., ast Qrm devel opnent al_  dj sorders qr abnormalities
insertiongl; Wbrafy. i {2 g¢fopd smbadimente ferering mathge mMesiopBedion at least one
founderP HsHOYL LS S | s y e .
oo RO gl ke ri, Mokl MERLY ) lEppen of i
embodinfenty éreegsrogéiiysive hotrarygoteg Imatsedandraspeat ofjthieembddiment, the progeny

i nt erest ener at ed .as, descyri hed rein, may be
have begh bt B per ettt 18 HERBbyBaEnt iRt iemak bgpertomed on a
least orl® Kplaitl ensryéll adagiGidophiayee ﬁﬁ%r_tﬂéepr% Bd akMeBGRUARNIE: example,
th this aspect of the invention his use of theée

Wi ,

Westerfiglg (2000)i dn@afpapheendiodimeni: theyscragningemay)he petformadd on at least one
e g e [y b L,.ssed usin .

I e e T

for examplehWegteefield BY0003) A@ usbeé héiehy, s¢r¢ering & inkaded &y Ribhide each of these

.unknown and/ or uncharacteri zedgenes and their function
embodiglghisnas peh; 2 olatrdneslisi csecrrird O Sicated BiRdBeie@s ipscribed further
herein, AtERGn@RARBLNAMEAY §LYIFS andIORGo g&@&ﬁn%mm's fag' ldg%ﬁbed herein and

t herapeutics and diagnostics and as targets for drug
as well kinewwotoskjlled Otigds. A "known" gene is directed to the

| evel of characierization of a gene.. The invention
10109] "4 Sgatoegitty it v A 5pe QEHUETRERR brboBibio compounds to assess
the effe6ts¥tAE EQNPSBRA orpthe WRddulffon FEIY ff)x%ke%@&ﬁ&ﬁe@ﬁ gt?en?életol?%terest and

. have not been characterized. Different levels o
the biochiymyiest pathivaxtinovhigh ehepprotsin brcoddthby dhé perevefeinthe¢shiid mofolved. For

rjizati sych. as oni ng, . RNA, . and/ or .
exampl 14 BERBOLAT (o, P ef e PG emic hob oo 16, fepe of interost
Alternafively tah@ preferablig (5€ 06mpOurdd@anChe 06t dSIAGHE Reer(I18ing the transgenic
ﬁﬂlvﬁ&ﬁ%g&nlthn of pronoter_ and enhancer sequences,

158 kaking up sebstEees viedbeingillsy dvesompaundsean adsocbe dased in the

e R RN S T B2 .25 e

expressipardfithe gané oo peateid encodudchyetticl ghte S8 Fshraosadr tohawshgompound to
those th urified a protei ang ascertained a functi on. .

ose thek e 3ot SHOSSHh ity OberrORTPRAN o e edilation of tbe prajein encoded
by the gBhe 8nffeiChf el ! e iBREH acti

y e e SIS ASREC T SR o 00 B0 v
of the geneic il dlnis meannioy donpennduwhichearawsefol at dohgprfot eatings or preventing

. nucl.eoti de segyence i s npt known or i.s known byt has )
disease MISAFRA SSaFFEH S eble PRInFATIC? fentiBiedal Y pilaeiogims, potential
therapedtRYprB@udi® of GREAEH i tAR bhPPe bdtednd@lustABithe pRBef 1b?4r§ NS Rentify the

of the gene and its function are not known. The
invention allows identification of any gene at any of
these or other specific degrees of characterization.
[0107] A gene of interest can be identified based on a
phenot ype conferred by the gene having the insert.

o o o o e o -



the effect of the conpound on the nodul ati on of the
protein encoded by the gene of interest and the
wher@ehawical pathway in which the protein encoPedS&3006/000121
the gene of interest is involved. For exanple, test
conpounds can be adm nistered to transgenic fish
harboring the gene of inter&t. Alternatively and
) preferably, the conpound can be dosed in the water
site of pasiogi afgheseeompansdsearidctofefsht, ofithede comepound$on dhe gapesipr proteins of

+ Substances. .vi a ir gills. The compounds can also
the i chT R et o P o PR T e G iR no longer
respondJioOERAShInG, §igPddérdofifiB i OSrotdRY régRIFB@ FdrtHe hdtfon of said compound is

.. ..expression of the gene or protein encoded by the gene
identifigdy £ i sh exposed to a test conpound to those that are

not f sy .
01101 PR 1 L AR RO RB O g e scincsion
of compoumelsexhibithiy the #dlitgss edier 3L6drre@o Phenvigises Casooidted adth the various
Eenoty i Y8 A SAREIH e ite et meipodar S mofel-based assays can
also bd LSAE h0G Sfand®r8V8NhdsRY 16} f)lﬁgéﬁ taﬂ) :};g('tjén'c%rb;f] af?(g@%dfﬁis, including

with gene of interest” are’i
recombinguilyior syhesivally praduesdypreteinsor gomgaetds. or ot her

chem cal.s can_be screened usi t esent library, to..
o111 S, S B AR 5t 6 D cOBA st
other i7£¥ifreGYsteins che 8RB o be MBal fddeiTyinB RofPHORSdsthatihBib@l Agivate or bind to

.the library. By identifying fish that, by virtue of a
proteing gacoded by m geaeiod anteresimthg ideniified comepausdgareyrbesysefd, fop example,
ms may also

. ) . ) ' t ej equi .
i mos AR 950 GRERRLG IR, BERLEHAEE U]
be utilizadvte sticam falcompenndsthaskgspizebnal iegtlilatobyg #terbatiord.
as s for the identification _ of cqonpounds exhi biting .
[0112] 4 hzﬁiﬁoﬁsmuﬁs‘ lo Rlepiss CQUBRGUBS ﬂ_&)”rﬁé’d%‘? Jp &0tgs Jay el e greparing 2
reactiofVinliRtukd) 8 £ \4agiveY ?r&@ﬁoﬁd@ﬁé ﬂe&eﬁnﬁrédgﬁg \gﬂ r g@ﬁlﬁﬁﬁﬁk‘:&ﬁp for a time
el - base

_using the present nethods. Suc assays can
sufficient tooallgav thedw oseomzpostats dainderact anddund, ftbus foumirgya eordplex which can

ot.en f the.c ounds, including reconbinant | r ..
be rem 83 R0 Qtebly 1 ARG Bimbedie TP DeciRRGRRYGAY Y45 Epending upon
the goal 6f @ @ticeRing tasalyh & oZ eRirAple SWhdre 2.86histy SF ePnt@hal ligand are sought, a
i dentifying conpounds of interest, other in vitro
full lengfh tprpieing a9F &1 Bisiase Poiein eentaidiagt pfBrotein cunpelypeltidenthat affords

i.nhi bist., ' ' o _pret ei pg. e
s Pl o5 LS OF, AL pBEAS TR SRSTERE B, o o e
utilizedu skaf additidng in eanmpdseys may iiveasibs@ntdie edinos] bt B like which are
il d %glaantg/ or nEt ant gene products. In vitro
Sa”dﬁibgF@%% YWk grejenasayeded to screen for conpounds
th i | I ' 01
[0113] " afpediE e Q%‘a?% cfa.x(ﬁj SQUoAlR Y Hrptae\;d%fe%% gt@aﬁl}ls Béd example, one

e assays Uuse entify conpoun nd to
methodgp goadlr sicly eih wssagrvepdd imghe anehatiptherpratein, pobyfpeptide, peptide or

o STHEE BB P R A e S Ghe v i
and test SorptuRasimaagt QNN ddHsnbRAiMbM%b Byl Thehod the Reepldr protein

be r'enoved and/ or det. ected in the reaction m xture.
reactantTiey he qnehored oatd & splid surfacdeprindic iest wpompouink vgdeh isofiot anchored,

t r agni say. For .exanmpl e, where.agoni sts of
may bet gel%gt Cd?l% r&%e%% Y Ins éregt&pg;? ’angﬁhfeﬁ 2l 1) h ogfﬂaﬁ Qemod, the test
protein @$ afichousd om tiRy 83181 PhaehaiificofipRxBd il Mbeled antibody (and where a
ol ypeptide that affords advantages in the assay

monoclgyal FERbQAY,ig USed, A8 PFolereblyspPeifi 4oF HEIVEReemiem of (e myotein). Then, a

dhdze It i) VitrQ .
tot cor SR S LackafeBTob s i) 688y il in g blhdvantivoay
complexhi ch are secreted fromthe fish, which are then

assayed. [0113] The screeni ng assays can be conducted

in a variety of ways. For exanple, one nethod to

conduct such an assay woul d i nvol ve anchoring the

protein, polypeptide, peptide or fusion protein or the

test substance onto a solid phase and detecting

o, N a o

s

L
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[0118] The conpounds of the present invention can be
obt ai ned using any of the nunerous approaches in
weeowbiip@vorial |ibrary nethods known in the arPCT/SG2006/000121

including: biological libraries; spatially addressable
paral l el solid phase or solution phase |ibraries,

synthetic library nethods r2juiring deconvol ution, the

' one- bead one-conpound’ |ibrary nethod, and synthetic

[0114] | i bAlerpatived ) cdseacEom garabé iconductethimoarditjogl plpdsy, the reaction products

separat?cg 612)8{ Iuggeapﬁegf%%pgnélg iaﬁl% lcl{aﬁ‘]éﬁ:&%ﬁ Z;%Pe%%ac I?aaf%,; plﬁ}égl Hatéls 1mmobilized
antibod$' §pediFiel Fsraklee tdsp pRSRil dRlyptpRdRepépide & ifeQoE gperem or the test
smal | nolecule libraries of conpounds gLanl 19

compomdﬁéranéh@rﬁmymm@teh dernedoin sohuiony andha dabslagk almbpéy: gpegific for the

other cAr{mFJq%H (?@Bg ﬁ?ss &Hﬂ%x tc? dét[:cet a?i]gcggé 8m afé% : gpl 2 t E;lb
[0115] ( 19B1b) bas[&ﬂﬁﬂdlplbl dfr e iafsiy QfystemRNBEd 46 1dailyifja eompemettast interfere

in soluytion (e. Hought en et .al., 1992), or aqn heads
with-the Elgﬁqag@orapetweg@ gmrotegh%ltsE BY#E Rartogy or pgggg‘f involves preparing a

reactlorlgbﬁl.?itgi:ézgoéx’ﬂi%xgjg tﬁég est, %B deslé’ (@eﬁgt&g, zﬂe_ﬁ?&él géggs%glrsprgﬁeﬂ as described
above, ptlh@h'e $i8dimgt pamimelr Enddrh;ondﬁn@ﬁs ambfor o tiste sifficied®BDallow the two to

rl.a,e 1990; Feli e [.,.,199 Ih still . ..
ineract i, S g ComBE o doRTES D 4R SSBtnBR EPapabibiogy activiy,
the reattioadia@aref ik Prepar &M el fHeiYe ah® hBSncE6ETR &sY compound. The test
conpounds_ whi ch can be 'screened for activity include,
compoygt ca é’enmtlallymncamledom thepreaadidgen mgbirei er aedydbe added at a time

subseqlfeﬂ{ go @%%dﬁttfr%glcotﬁ est 1{2)%@%1?%@&%% F gpﬁ&(gl{rle%cﬁcgﬁn mixtures

are maﬁfatkgl witho@nthe sest @oﬁp@ﬁh&@r withUChlasebo. aMid Agfatibn of any complexes
bi ol ogical]ly active pol ypeptides of interest or of

between the; test psetew anddhe pindingfaghes qqé@eq datested ¢ l(eefogmation of a complex in
the con 9%&1&1 bﬁ{‘ﬁ&q{? @l#eslteﬁctldm :&ﬁ&%ﬁt)alﬂlﬂ% Aledet oy tJ %ﬁ&“lﬂ&kates that

rugs are, for exa , nore active or s
the confpnom Mérfarhewith Itl;qmﬁmrmﬂmn of thesthst pinotein ayd, the bindingepadiner.

i nt wi.th the function of ol ypeptide in vi
10116] o SpiRer St doheningr b By dpePn A e Poueds dipd idditional in
vitro sysfRfils8f ba fétlnish . 9@&&&% giogpysonal structure,

al ani ne scans, nol ecul ar nodellng and use of anti-id

[0117] antA besdicts OfTﬂGétséomEQ}hﬁﬁ ogaesbarezalneted i eogerdance hoidle the present
mventlgﬂ( ﬂ1| %gng 2] %%ht?x fits,, e aC peognqgse?ouﬁs g@gd capﬁ: {)é" %eenved from libraries

(e., arb hﬁ@ﬁbdis &€ ASlitarhs) oﬁédﬂdﬁdlmﬁg oWhilethetugé bf ¢idRGHeS >bf peptides is well
or red by said flrst pol ypepti de and sai d secan

estathb%d ypistare éleWatﬁ davh gecy deyeloped “dgcltbﬁﬁoﬂmged the production

I €
ofrmxt?ﬁa@?{? opo in% ﬁﬁe gl!}] gaﬁvtsseég%&ﬁ%&ﬁ&g%pu e base%ﬁil@g@ DeWwit et
al., 19934, piepatmdm(Zucd«annmm does), dligaabarkatbs @hmgt al., 1993), and hydantoms

i den tion of a, substance whic dulates Qr
(DeWith ¢f . @%3 ﬁ%W%eéha‘!'éj‘f i tSXFlth?SFFeOE a@?%lﬂfehbfaveso@f small organic
moleculed Wl diR¥4SRY @al0at05FM bOSY dRkAbed (CARY é?eal 1994a; Carell et al.,
manuf act ured and/or used I n preparation, i.
1994ﬂnanufacture or formul-ation, or a conp05|t|on such as a

canent a ceuti oSi.ti or .dr.u These
18] o an B BE R Pkl e SRl GRe fiadey Sbg gt o immerous
approadh@@ﬁki lcﬁllnﬁﬁlaﬂﬁla@ 1IBREY IndtREdsOtnaa] PRt drfl anéluamb Bﬂ)ld@(‘/al libraries;
tide or nonﬁeptlde in nature. Non-pepti smal

be
spatlallwdé@[sﬁabb papldel sptid phpseedresqleipir phaserdibyaries, vynﬂmetlc hbran/ methods

u ordj m. et i
e BRSNS eSS ue (O BEF Sty o Ioh B8 il e vy
methodsl@Siing raginityochrphatogedabytsekation) SThe biblodtal HeargepbMatngs limited to
of mnetics to a known pharnaceutically active
conpound is a known approach to the devel opnent of
pharmaceutical s based on a "l ead" conpound. This
approachm ght be desirable where the active conpound
|s dlffICU|t or expen3|ve to synthe3|ze or mhere |t is

o Y o, .




DNA. Further, nucleic acid encoding the nodified Ac
transposase protein can be incorporated into a cell
wao booengioor viral vector, cationic lipid, or otPE&r/SG2006/000121

standard transfection nechani sns including

el ectroporation or particle bonbardnment used for

eukar yotic cells. Follow ng 3Pntroduction of nucleic

cid encoding nodified Ac transposase, the nodified Ds
peptldffelll@%% while i efherfpurannseachenans applicabletoqetive monmhptlde oligomer
i ed.Ds el e of

or smafi?HRIERLS ks R Rolpbalds [incBS T oBHRE SefPE) miéthods for the

synthesis ofihbloelatiibiries tdn befound it thi aet, A ekhRPRHAFRE €t al. (1994), Horwell
cid encoding the nodified Ac

|
et al. (@Pg gﬁg@%i‘é’nur%éf(!ég%% [0130] In a further aspect, the
[0119] m%fbk&fés@béggéﬁr} gf | G5 2 B lﬁﬁﬁr{%gbggc%%gﬁieﬁ%ﬁah 1992), or

above are use erapy 1 n vert
on bea@s(lam% @yh19He, ahigss (Bbdd)m ahpPa3),desterial{Uics. Pan&No. 5,223,409), spores

5. R $ M e R B Rl e s R B, 100

Devlin Gt aeaw@o Cwilaugt 419 1990CBEIfoi P¥LL Ii9@9f ®f &iiflGnother embodiment, the
therapeutlc genes into di seased cells, i ncluding tunor

combingtorjak polypentigesare pieduced ﬁ?ﬁU%CDNé’nhbllamnSf er into tunor

0120100 AT 5 B R B AR o e
to, peph@pnm&le;p deis] barbolayigateg vl Ggarfld hdledildsPnd wamFal $Rbduct extract

lib row h. Viral vectors have been used to achieve this
1 ranegr oof of principle in animl nodels and, in select

[0121] Casg% gbdl @Pg@fgnﬁll %{chéémél{ isa{os UEs r%rgcetl.neﬁ Swafo S ? biologically

has been con era I nter est evel opi hg non
active nadypaptides of mtemstemr gésmalﬂ lmmlecpl)]!es With wittieh th@chﬁr&cta(eg agonists,
e a toIar cal e rranufature ad
amag"%%‘? Wﬁfb&tf’f@ 1L QF Bign G175 BisBeATo N SRApley Blor adiive o stable

forms oRRREpEIREEptideNbrt ﬁﬂlcﬁ%’ gow%ﬁs of RO hwif fie ot ARDolypeptide
transi ent or steadi decl i ni ng gene expression.

in vivo.{ewsya approaghsstfor hﬁ?rlb\mtmml drug slepign dnriledeaanati/sisadfitimes-dimensional

n Cl Gy o)

siuctu o, SR AR AR R AL U EAT wRl. hetpamiaues are
well lmdm apythom:lskﬁﬁ i Etnsp@SOSlsch( l;dchnﬂhe@magr 2f16de providing atomic

de t 2005; Essner et al., 200 Hackett et
coordlngclas e &rﬁg—épg@lsg}nahptmctgwoqf a [profeimy cq;pplex doouaed by said first

lypedtSVatd an K
po ypeﬂ e Vi dsoﬁ sléct‘!drgispolgg%ﬂ él) aﬁ% Emﬁlg (grlesneéect%ggzcolmepounds capable of
mterferm,gswéhntha intera¢teonntpatwberee fiveti Iméyp%ptlﬂ)s ahd arsspagkbpdlgpeptide based on
said ato enent.s descri bed herein is useful for gene therapy
FHC\Ci%(Ffi’é’B “t es. [0131] The practice of the present

[0122] | N\IRYHowAR: ST Stiot HFeS SubdtdiiRe WvARh! RGL fﬁie@ Gor affects polypeptide
conventional techniques of chem stry, ecul ar

acthlth thel fw@yanqa r@axo bi: gy inviestigatedi famtheidioke, i exytbecmanufactured and/or

g bloloy L culture and. transge
usod inygPOHRRA Y, HFonupl Oyt 0 o g, i Gg g redicament
phanna&u@ical cb‘&lpb@itlbﬁ oftingl . ThtSS@ay b h&l‘ﬁﬂhé’eére@lt@ [ﬂdi‘ﬁdﬁzﬁ@' d

Har bor Laboratory Press, f@&rl ng Harbor, New

[0123] Yo r4< flgbsgélﬁ% idsplifid agp modghipr ompky@ap fohetimigay begeptide or non-

peptlde &t% d I@%g%d@a@ﬂ 1r oo@%lﬁ%sar urgsgﬁgn ngig dsi%r mgny in vivo

phannad&dmltlemluhs?as @Lcmnrdm@ly b Omfrfletic| 60 lHinSp fd)ﬁﬂld‘ﬁiﬁ%ﬁihce (particularly if a
d Laboy at.or, rte Col d Spring Harbor, New YorKk);
peptide)may, he designed, for phaggaceutioalysent Prot ocol s i n Mol ecul ar

BI
0124) el AR i PR DL HEL OGRS Wt Gompound s a nown

approact_l)ﬁf) dhel )l«pvdcmmmt of pharmagettivalebasad ohi klead 9&kmpdimd| OBitis approach
and Lane, 1988, Antibodies, (Cold Spring Harbor
Laboratory Press, Cold Spri ng Harbor, New YorKk);
Jakoby and Pastan, 1979; Nucleic Acid Hybridization
(B. D. Hanes & S. J . Higgins eds. 1984);
Transcrlptlon And Transl atlon (B D Harres & S J .

A NS AN ' 7 T~



usi ng Qui kChange(tn) Site Directed Mitagenesis Kit
(Stratagene) and priners: CTCAACTTTG
WOEZAGATIBUCCCACCATGCCTATTGT TCATGAACCACAACC ( SEQRETSG2006/000121
NO-. 38) and GGT
TGTGGTTCATGAACAATAGCCATGGT GGCGGATCTGCCAAAGT TGAG ( SEQ
ID NGO 39). [0136] To producﬂeo NLS- TPase- EGFP and
) NLS"- TPase- EGFP f usi on constructs PCR anplified i )
might bpdesimbleswhern dhanative TPaweund isghiioul oy skpepspie tesyrthesize or where it

s o SRR AT IR, SRR Dk e

agents fot ong doﬂnbcl)éiﬁbn(ijs d6rth8y tenldRo pk a%iﬁkﬁy dégradedely pdo(tje;aséé(iﬁ?])e alimentary
usi ng Agel and BanmHl. To produce NLS-EGFP.and NLS 5 ]
canal. Miragife degiem Fyiuhests 74 testingin gaiceslyaeed payaid aaa)éﬁeiy jeyeening large
i t - se- EGFP and NLS*- TPase- EGFP
numberggﬁlgl%%gglteg%goartrgggg%ﬁ ?‘E@ y using Qui kChange(tm Site )
[0125] Di xeedtic phtmpeopbirs Hds tbe¢ibfouwtda dte ratnctanel ipmiodeled :according to its

il GRS S ST MDA (R0 A, e s

of souréeaE@. 8%.,Ds Gstbpicl &BrhiludsNA-RY eRpFAtioR Madd dnd NIERL | Wesnputational
[0138] . The TF_’aseWE} asmd were |linearized with BanHl
analysis; similaéwrmepniagn (whichhmogels yihe wchiigp andiprusdamenf # pharmacophore,

s i 8, ERTRE S B0gPPRPEl RSRGBE 35, el s mocsin

processp SachuchivgBesitclutle dbseidisclgsddNadsg. Pteit No. 6,80, YGEN,
Germany). 5-10 pg of plasm d DNA with 25-50 pg of in . | '
[0126] yj 4 66@%%@@1%@ i rthers peded Wh&?g’r gheupieplngropps that mimic the
r -
parmak 7681 e P it SASRS! ol gt o
can betonyeaicnite s6R¥tednby \thats thev mimktic dt esaf 1189} yriledsizef iis Hikely to be

140]., Zebraf L sh s .mai nt ai ned, according.to , . . . .
pharma@O Gt BB HE G SO AeERTdss t BBoOFhile tsfeiaing the biological
activityA6¥théSiead WonipgdaRs. EXBbmbevely whsrel Sib4dimdiie i &E}B’fﬁfesbased, further

__flanking the Ds donor site that enclosed 3.7 kb long . .
stabilityDsamibg achiepved W cydiging thekpeniidsetpeesseiag Werigidiesi dhe gnimetic or

mimeti%zwcﬁ%&%%?@%# %lnjﬂgﬁ\ilg?regrgegu{%nge%sévhgiﬁ%-@-rhave the target

propert¥X &80 RAXCILTEHT 1A GAkib{tSE FurtheNOplifhizatibh eorP@Rdification can then be
condi tions without extension and with a short .

carried gyfi@ AiveAt OnEET More il apmegicn farye Hivo oRslncaldsstngn of

th r: : : .
10127) § GSHA G RERTinRE (i, i clmpOlindd il B abfit of 2 given
phenotyp2®rigxpredsion ef cinyi gene pn odwcandcwbicl mogilatby piai¢inrastividy ¢r binding

vt Sy RSB B L SBPMBT S b ab FEtpomen o
potentiz%e Qllfééiih Wef8ng lﬁos%é?”&?ﬂ t'é% %Ihbs gw bé ide@rHled %qu%&ose-response

el Extraction ) rrmany), and sequence
curves yangvgeihpils @gl knowaduthedirthg chenistry (PE Appli ed

Bi osystems, . CA). and an_ ABl .Prism 310 neLic. . lyvzer
01281 o 08 BT Pt S BspEiPeeniioe g P sPa i Fference to
zebrafisHIOy csnveniehes! 193 uddersesoddtgether[f3h4ad ofiea hiinRess & Housed in place
FI anki ng Sequences [0144] TAIL-PCR (thermal asynmetric

of zebrafishe I Thitse tf ipeRyleriined seatrthe pregentsn RinsEaing te fheowsn of the maize
Ac/Ds t%#gﬂ?s%'}%oév%%ﬁ% 2{1 ’vggt o feﬁgﬁlgci%ﬁghl ?Hird’s, 20 Ginet' Shinthis including
mammABCOT HTACRSEEN GRAIATEEGGofAERe b i@ D) elddfimt oPthis invention in the

=t SRS TR R T ——

used, a&@ﬁ??!éiﬁ%ﬁ@%ﬁﬁ%{l%é %%anﬁiﬁ@e&‘{%j roderits; Sich as rats or mice,
CCGGTATATCCC GITTT1CG (SEQ ID NO 25); Ds3' - 3:

ungulatESUCHTEAANSCOSHETH GRGETand $iL) droeNIDfB6) 4 hvafad. :
WGTGNAGNANCANAGA (SEQ I D NG 27); AD- 2:
WCAGNTGMNGTNCTG (SEQ | D NG 28); AD- 3:
STTGNTASTNCTNTGC (SEQ I D NO 29); AD 4: NCASGAWAGNCSW
CAA (SEQ ID NO 30). Products of the secondary and
tertiary reactions were separated using 1.8% agarose




-S0? sequence wi thout NLS (NoNLS-TPase) and the ot her
containing an amno acid substitution (Kto E) at the
woeivepaedti on of the NLS (NLS*-TPase). [ 0148]pPTEbGE04/000121
shows the nucl eoti de sequence of the nodified Ac
transposase constructs. Table I A shows the
NLS- cont ai ni ng construct andlTable | B shows the
NLS™- cont ai ni ng construct. Plasm d sequences are shown
[0129]i n Irothe rgena gensiditeysSRbo pthonmy etiofibie inedifiedete t?ﬂ&sﬁ@sasé protein can
37) is.shown in | ower case. bold

LS I.D NO,, 11 or
be ‘““05% edcmto e Cngz"’éka UGG Ok 2 iHClels eridegncpding Bie protein. In one
embod PRt lthe N6314ik R4d 3dodiry ﬁl@%ﬁ@tahﬁlsq@ﬁﬁ Ridemestiotter] 18 nucleic acid is
: codi ng sequence for the synthetic NLS (upper case,
DNA. sicdhet ranlgiaanid eneadbeg theunedified dedrans®sagiproteilSE@ boincorporated

into a !?gl él]rrf%gh golgiral-rbee O%' f %‘ﬂ(& g@g néérggtglgrr ﬁtérrugagﬁ 3& ﬁxsfeﬁgon mechanisms

1nclud1ﬁgl Uélbcﬂﬂipbf&ﬁmleﬂ -p%aﬂfbe HoniHatdrhdt Nided 1fo@r eddtydtied Célh:e Following
odgn and 3'-UTR of Ac_ transposase_ i s shown

mtroduﬁﬂ% Pf ela%l@c eRidcmsadingarodifighdo Irpnsnosassethe mydified Dy elgment of this

ventig b 5P txged Pug e s@RAD NEPRRRSIRI: Sy Dy loment of i

inventioh dandheobitrodused @po ahe el dsitypltmeohslpt witle she 47@HAEGD 4 cofransposase
. SEQO ED.NO.1 1 qr 37.[.01¢ , bIeZshovvstheamno

protein g Rycleleppishsboge s Bt A g FBSUBOeHh I e DA Shows

[0130]t et Brrfier dGR8€ tiRNodaRRl %nagﬁ A0D8rabifsable §%nf§cdescnbed above

TPase. The synthetlc NLS (bol ded; am no acids 1-1
are use§gfor BerNGheBpy an vErtebrates, kﬂulcld @sl thremglntheatsa @€ tie above @Hescnbed gene

transfex(S t 'yg ﬁé’ #f(rﬁ)yz %&%t Qark r u XF alsrr(?qéggthe §§'P‘W81 outcome

of mamgc Idtb&asbg, fibfudiy SER2ekd) B\jotr%ﬁs@mn@@hera’p'&ﬁioggeﬁ&@hﬁ@tdl&@sed cells,
Sequence_ofthe Modjfied AcTransposase Construct A
includipg glr@;rﬁegp,rﬁrﬁ@r@ahgqs,t {isque. Gene transfer into tumor cells or tumor-associated

stroma- 19th gﬁﬁﬁlggca?& ﬁfd%@ %ﬁ&g@e@‘:@éﬁ% LAt LAAAGRSE BARGhE response,

atgta catac tac rat
inhibit aagogéneglsanmlodona‘bbmmcn ath gaaght Vel tegtdre havet Hegn agabigcichieve this

f t t.t t . . . .
proof QR AR AR P AR SRR sk shnispbisieiadioxertheless,

there hASHOM A6Hald&eASIE iAFbEE > developing nonviral vectors for cancer gone therapy.
' AATATTGTAGAACM TGAGTACTTTGTTGAGI TTGT TAAGTCTCTGCGCCCTCAC

NonvirgiTveotrare singlICORTCIOAR BT BAGTs@ATmaTiacTe) PeT @okatially safer
.TCLT Jq .. .
for el Al amctogs rPRUR ARGEAREEI N IO BRAS FEEpF FEaicioncy and

transiefbI&zT Sté4dDiT ATk \gd{dCo:pression. However, recent improvements in plasmid-

CATACAAAGTT "TGT AGATGACTTTGTTAGGGTC- ATTAGAAAATTGTATCAA
based yqgtqiaTandr Aoethotts gae * circumventing these obstacles.  Nonviral vector

tctnofgHFE 4@@@3@@@@3@@%@6@%&%@%{% 2005

Essner & o REEECala tZt)()gngmm@t ah 2004 gL 6t ah g2eEia tsegaand Ivics,

t Gt ct acat _
2004; g@@%éa%t Sl o 200 dchrrase W ¢t ¢ 2000 o duE-Jhe geea trangderaysien with the
modifi&d ﬁféﬁz%a,ﬁ@/@@a@%géélmet Elements described herein is useful for gene therapy in
t cacat t ct aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaacccccccécccc
vertebralgscccct gcaggtcgac . . . (SEQ 1 D NO 11) B
NLS™- Cont ai ni ng Construct .
at t aggct t gt acat at gt ngt t agaacgcggct acaat t aat acat aacctt a

[0131] t Ot Bl SragirealofiC HellprededS linvention e Floys unless otherwise indicated,
rtffasactatafl|aatacaagcttgcttottct ttft'gcagaagct cagaat

convenfignal Jeehmass @g@@g@@mcc't«tacew@oa taledﬂghgginamu&uwntlﬂﬁﬁ

genem%?%%%‘%%?%%éa HRSRES AT 2 HaB AR RAR, wpicthare it the

skill of tlechrat SenaagMglistiscbs al 1982, Molecular Cloning (Cold Spring Harbor
tcacatt ct aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaacccccccccee
cccccectgecaggtcgac ... (SEQ ID NGO 37) TABLE 2 Am no
Aci d Sequence of the Modified Ac TPase A
NLS- Cont ai ni ng Modi fi ed Ac TPase MGPPKKK
UCVH" | VHEPQPQPQPQPEPQPQPQPEPEEEAPQKRAI OCCT SDVWQHFTKKEI

P Iy ITNI ZLI 7NN IS A A S~ 1N




TABLE 3 The D Construct Carrying krt8-ptonote t- EGFP
t aagagctt gt gcat gaaagcagat tt ggagct gat t act cat ct caaacaccc
war@eaz@gygat gat t gccgt ac PCT/SG2006/000121

cat gat ct cacacctttcacacct ggttt at act at gat agtt gt agacgattg

cgt aat gct at t aaat gcccat c

agt gct ggct gt gacacccaact get g¥cat t t cgt gt t gact t gcacgagaaa

t gagaaatt gt ct gact at gcag

Laboratgryt Bress, £iaj¢ §pung dbarkars Nawcerky flavdirodkaat @l t1889gMolearlag Cloning,

2nd By (CORESHARE Haop T pfarbiory Prege e Saing Harhos N er Sapprook and

Russellp26014 afdledudit CRaGIgadtd Ed. (Cold Spring Harbor Laboratory Press, Cold Spring
ttctcagaaattgtaatttact aagtagtttaaaaatgtgtacttttactttcc .
Harbor,Nqwg Ygriak Avsthel g4elyd99e), Current Protocols in Molecular Biology (John Wiley

& Sons%J ngggl%l?gg{)%rgcgd?% %ﬁ%&;@%&%ﬁ ﬁbéﬁ%ﬁﬁt&sﬁz%c(ﬁ& @‘?ésts,t 8&%05‘&); Anand,
1992; @uthriagindc Fifkg ooty thilocaahd daatt §988; almifadiay §@aldc8prng Harbor

cat aat gaact.agctt aagacat o
Laboralgy Bfest Coln o6 Letmin et YOuRe dkclye s Restaty 49g0c Agleic Acid
Hybrid2@idi (8.5 338584 BAQCE thloins eds. 1984); T ranscri?tion And Translation (B. D.

agact gctt agat gcat gt cact gat gagaagat gat ggat gt t t act gt at ga
Hames 8y3.ck dgtiggina ads. t1984h cgdmre Of Animal Cells (R. 1. Freshney, Alan R. Liss, Inc.,

197 GRPRRRERSTS R o RORRAL! P! S AR e To

Molecul #INBAMGAAARY); AB0kSURE,INEAAALT ERIMMSAIREaahE BRS, Bic., N.Y.);
t caacat ccaat ct aaaat cat a

Gene Tyamsteadtegtars &ar Jdegrebengets ghid Millgcgdaylg P Salascedsr d&87, Cold

: a I t
Spring SBCLARAADEN: JAALR, Frarelerr ofelg 3P aSal Wi g <)
ImmundchemrabMegjgals Uh Qi AL Molecular Biology (Mayer and Walker, eds., Academic
Press, I&)Eléglg g@ggﬁ}%@ggg% @%%géeanan%n%ltﬁz?ffz}nto o?ggz,a \t/gl%?:\%ts %%Vtt (?)ttl\%gw eir and
C. C. M348 2at. 29986y taaat E%@%&l%%%@? b BhitioA2 B RVeR! Scientific

_taacatcttatgatgftgtgtg
Publicatiense Ogfieyd ati&8a tlogam tiopd a daniradatangyhe Aoyse Eabaon (@olgtSpaiag Harbor

Laboraiplf Pt COR Hahel BB oY 080k QNgtafield Mg Abradish book 4

guide forith€ RGbERbBCIsE 0P 2&Hr3@dHX Danio rerio), (4th Ed., Univ. of Oregon Press, Eugene,
tttacaactgatacttttactcgcactacatttttaggcatgtattgatatttt

2000). t actatgatttttcagtactctt
t ccact act gcagccctccccat acat aat cgt at gttt acacat at ggt ggag
tttagagccat aat ct acattag
ctttgttagccgctagcattact GXaMBBBESt gt gt gt gt gcacattttccaa

t at caat acagaa aaactgtg_ . .
[0132] ¢ P@?ﬁeegw %}%ﬁ@ew@és%é&fﬁ%rgaa tgithe flordng Gyygalssavhich are

offered Byd #a§! HC ARBAAFSPAAE WWE not intended to limit the jnvention in any manner.
t Jgcaaaagt gaat ggaaaaaagcct t t cat t aat gt gaaagt t gct gcgegce

Standard denhnmge vl danyaginaba gt drabe ichuitjo¢scipecifigally tesaihed helow were
... _;Cccagatact geagaaacacaccegct agat ggt gagagct . .

utilizeds TR ERABIS deaagreie dhalcby JRATBOR I HEENERg (o e dactions in all
vertebr#tésCdslsh8wa bly Ghidi &saltfl & fdCzebrafish and a human cell line.

ct ggggcaaagccccaggct gggt gt gacaacatttatcttaccactttctctc

t gt acct gt ct aacaggf cagggt

gt gt gt gagagt gcgt at gt gt g gt gt gt gt gagagcagt cagct

ccaccctctcaagagtgtgtataﬁﬁ%g&pﬁ@ﬁ

aaat t ggt cagccagct gct yRgRgRGAE 0faBedggact tt gactctcct-tt g

t gagcaacct cct ccact cactc
[0133] (¢ %?@dé%@@@%@%tctcgtacctccttctcagcaactcaaagacacaggat

[0134] CC%%Q%I%%‘&@%‘&&(%{E}@%% ¥GFP Clontech Laboratories, 1JSA) under 2.25 kb
caagggcgaggagct gt t catcggggt ggt gcccat cct ggt cyagctggacyyg
promotagddetrasns (iadagargGenBank accession number AF440690) was obtained from
gcgt gt ccggcgagggcgagggcgat gccacct acggcaagct gaccct gaagt
t cat ct gcaccaccggcaagct g
cccgt gecect ggececcaccct cgt gaccaccct gacct acggegt gcagt gettc
agccgct accccgaccacat gaa
gcagcacgacttcttcaagt ccgccat gcccgaaggct acgt ccaggagcgcac

g, 4 a4 o




[0152] To investigate the effects of different NLSs on

intracellular localization, r t5:TPase- EGFP fusion
w@oovstizaeet s for all three TPases (NoNLS-, NLS-PEREG20&000121

- TPase) were produced. Pronoter krt8 drives expression

into single layer of epithelial tissue that consists

of large and flat cells t hat3 are very conveni ent nodel

to observe cellular |ocalization. These constructs

Dr. ZhiypaneGong dope the Netionab bintversity of fhingapors:  Theo 341kb ridgfeGFP fragment
at hpf stage.

was plali—‘lg(g]f?@?ev eqk Bq’?lﬁgggérbglgtﬂaggwg Saglﬁy %10%6} hPee TPgse

[0135] cotherNI:SSFR/aas cDDM wad BChaﬁn iﬁ)ardyusm pripestiAus’-af: CBAAAGAAG

ancoBt AR IALTRECE B ralia %&aqﬂéééﬁﬁ“ N4 and Ao

GTAT@GFU’IVRRG@P TGAR NI'OG&RT (% 11 Q\T@ﬁg Fﬁg_ﬁ 0 dlasmld (Weil and

expression. Injection o 3 pg
Kunze I‘?@I‘)ﬂ) §s GREpletyat Theprodietywss. used aasastampthtet inathe secondary PCR using

primery | 6 & oty SRR CoP AGRA TRREIG o GRAR G GRAGROTAAGGT

AG (swlm ND: 16 emﬁel“ms” NSTATCCATAAGCTTEAIN TESAAICC (SEQ ID
und a_smal |l proportion of G-P-positive cells that

NO:17 )r eT hﬂ meduat ﬁenﬁal%lgg Ryedear docalizrdion sequenge NLOWMEGPPEKKRKVE (SEQ

D No'zﬂ)e%kfa ge 51%21%) e@%afstd,cﬁa %@ﬁﬁ%&%ﬁﬁ*@e&éd with BamHI

and clobledViffo BRaE sitEGEResSP @Tundior gktieg ahd gzﬁeltml m984)t OTHeELS***-TPase
cytaopl a ereas NLS- TPase- EGEP and NLS"- TPase- EGFP

was Ob%él}eénqy SHpbes Ads §loRRE| & Ahe NESSTRESRICADSHRICt Ut raflgm mismatch

in the ﬂﬂn%r-r'f’@??ocﬁ% theSONEY BnshdcOse Ec?rﬁ% é QILsoée'ﬁhence was removed

gregates I n the cytoplasm’and nuc eus Tespectively
using Qlﬂk@mnge Sty Ditdeted MutgensssdKit IﬁStraﬁagamhamd pﬂim CTCAACTTTG

eAGRB IR BB T PRI RO RP e RN 039 and G

TGTGGET@M@@M@AAE@GC@A&&%?GMRT@T@CMCWWGR@he ESEQ ID
expression levels. To confirmthat both NLS and NLS

NO:3%re functional in zebrafish cells, we anal yzed

[0136] SUPEE rﬁr&&&% N‘?;%ahbaé?tE(%P %Lg Nypg e 0! d‘ﬂ‘?sguéi_% constructs PCR
fusi proterns 1'n the simTlar experinments (Fi

amplifisaDNIFS)- TP aidsWI 8EY-EPge deiglenisNGipaptmen ABAGBGATGECAGCTCA

e LA R e o R
TTGC’ﬁQ (SEQIBRISAN§ ah D EIGESit il @fals o a{@(ﬂ% TtO b ?02) using Agel

I nsertions That Require Nuc ear Lo
and Bam i iﬁp qzrochd:eerSﬁﬁFR/vanéI\Haﬂ ZeBGFB austru¢iodhie aladPase;sg7 CDS

sanen 8L SR8 b e e P 5 KRS M cosic

corresp@fcﬁngllygﬁﬁig QuikAMangdMegiteeDirgsthd ¥ %]e%éls e (Stﬂit:?éeh@}jand primers:

0s were raised regardl ess of their

AGAA@M%@@MAGMM DG AOREAAGORE GGG (SEQ ID NO:42) and

GCTCd:’\w:spr i ngm»&—fgwg’?ﬁ{gﬁéﬁgbéﬁqégiigﬁr@d @@?%%m 43).

[0137] ( TaRW& Pigpardtien bid Inpéctiohs EGP- posi tive enbryos anmong
t he progeny was al so_striking: ~10% of positive

[0138] £ o HifeF assrrﬁftﬁa@éde é’@éﬁ‘ﬂzéﬁ \@M@mﬁ‘! fegitrismanstrprin oS dbe polyA tail)

ot sl TR AR IS L SEPREPS B0 BBISSUOE pg o

SP6 kip(Ambivn) Wdseused! | Dhe \pmdnct: mamtpadﬁad wingpRNeasyaMinil Kit (QIAGEN,

e S P R IEh 5 S E S i B mie

were céir?&ﬁ&Pﬁit& I8BrafiSh 'eiﬂb}}yosaJiC{hé §-ALaPsH g@ qshlte%tda@ Amount of injected

transposition probab occurre
RNA wge smpsisatly adjuFied mjp,lroslucfrﬂ@é temdtrym quinviNelNb - TPas e
produced significantly |lower transgenesis rate. W did
not observe any GFP-positive offspring in the control
popul ation injected with the Ds construct al one
(integration of circular DNA being ineffective in
zebrafl sh) TABLE 4 Tr ansgene3| s Effl CI enC| es of




enhancer-trap effect created as a consequence of the
successful re-insertion of the excised Ds copy in each
wo p@bamoel No such effect was observed in the PCT/SG2006/000121
nock-injected control enbryos. For nock injections we
used RNA of Toll transposase, (Kaeakam et al., 2000)
t hat apparently does not re%gni ze the Ds seqguence.
Interestingly, injection of NONLS-TPase caused a much
[0139] | owieprgfistie of ectopic GFP expression (9 out of 168
inj I . -
(0140] | TSk, AR AT A e R B DR Mhesiteric, 2000
[0141] si madisis afshaDk YxakfordSireng only a single cluster of

sa cell type..This experinment, is addi}]j I
[0142] s iy PrLG™ @I&fé%@etﬁéﬁowggs that ;fa?lpé%ff Additelepg Ds and 120 bp of
the flank@gak &a&émﬁlfﬁ%sigﬁ@ gme $iRESRA%E HeBHOVRE BHNLES GAGAATTT

infected wt ase were raised to naturity an
CACTTiIR TGACT At (SBR IPi BIb:18)¢arfdo GRIGEATEAAYEECHTAATGAE! (SEQ ID

1 onEXRAr L,on terns a t he ogeni es of 10..ouf. of
NO:19)] FeCPCR Hontit o By g qteml SERH ForC sy tingpere used to
prevent tapddlifichgort 68the R Fonsf piotiaits PPSCLibPBe sehakd 859€ for 10 sec for 35
hi gher since we onllgrgdet ected the insertions

W , that _

cycles. Jdpler shes@ caaditigns onlydhe 4 AQbp Dypecisen produsiyemnd egplify but not 3.7
E i f.ie F y .yl 0

Kotong ULl GATDROGH SR BR S0 VRR S B 149 emrose et

The batdsatvereret fioin plice geltpurifiet iy QJAQaickf GehEkiragtion Kit (QIAGEN,

nce, the di.fi ransposase is clearly capable
Germanyy, 8 ey Ysing %%gfq%qﬁwwwﬁ%ya’ééap ipd fagystoms, CA)
and an! ABIVPRLAT 3¢0NELA! AHARBE! Gt | 9atR20EARINAN G fiware (PE Applied

_ injection, but also the Ds elenents stably integrate
Biosystems, dJSAsupblishby thel praducgenone. In addition to the

unusual | j re-insertion rate we observed

[0143] fré%’@@ﬁ?“{gﬁgﬁg?@(@&ggﬁu@éﬁ? egation ratios (Table 5).

[0144] OnTAWLPOR (thernidli adyagAetfio U@ ased 'PORY 88asCpBrformed as described
segregation ratio significantly higher than 1:1 (the

previougly {&&% aad Mhittiers 4994 P asino reb 9b, 800R wiing)the fllogjing set of primers:
D51 L ETAMANGTRMER LN CRF 989 a6 B P cprocarnc
GTITTTAAACS (SBQAD NER2 e Pttt COGTIGETACGEGAL TTTEE (SBRID NO:23);

Ds3-1: 0N AT B Ta AT Coine (9 dBr SO s 2an e GafaTaTCCC
GTTTTESS eStotie NTasge ﬂs%t’hvidmvrmml}ga’g}&@%g%%% e NO:26);

novel P expreéssion pattern or/and tere
AD-1: WeJi(@gAGNANCANAGCATEBOEIENR:2 ) AR R0oBICAGNTEHY TNGEENCTG (SEQ

1 NoShRE S IS AN Sptd 5 5 £ B acacsw

CAA (SEGEDINOB0S. PRédfctesl ik sBedidary éﬁ'ﬁﬁeﬁf’&? Peactidh$ fdrd Rparated using

maturity and out-crossed to wild type Tish. In Fl1

1.8% agpeeserael.i Bie indivadund baads from the ChandoshiB" phirs owes¢ cut from the gel and

. ' N n | ter ] ,
purifiedSAEOR Ao B o R ABERE Gormienn). e sgoenced with Dss-3
and DsE+opymeiscusiiigd ABY (3eld Séqueticih® théhisie (PR, Ilﬂieﬁ%iosystems, CA) and
deponstrated Ds transposition in human cells. W ]

an ABI Jirjsm 3 6y Gengiie panbiser withdpay Collsation saftwere (RE dpelied Bipsystems,
WL of a messenger RNA encoding- a

USA) S%&%??gahé@?ﬁﬁéposase we used a plasm d DNA

[0145] colsuthant BlooflyaiidizagoORF of the nodified ~ LSK5E- Ac

trans ase under t onpter.. The const r yct

01461 1, E2REFEESed Erormic 1A el Erabated i 54 giecﬁgﬂwrs@ﬁ gransferred to
L r‘ . o - e - .

posiivl Rtk A S0 AUAE ke 4 ARGIOSUEATUISN) b, iy lvin
(Sambrgokptti dat1988) end giresslifikesl by d5Vridediatore Tloe DNhgfrelod &xt EGFP was

into human enbryoni c kidney cell |ine HEK293, sel ected

on blasticidin. The cells were harvested and their

DNAs were anal yzed by TAIL-PCR and sequencing for the

presence of TPase-nedi ated Ds integrations in the

human genonme. W have successfully obtained such

o I e Y T




GGCGCCGGACCT CTGGT GAGGGGAGGGATAAGTGAGCCGTCAGITTCTTTGGTC
GGTTTTATGTACCTATCTTCTTA
WEABGANCTIAAACCAT GGCCAAGCCT TTGT CTCAAGAAGAAT CCAQRITSIAMD62#00121

AAGAGCAACGGCTACAATCAACA

GCATCCCCATCTCTGAAGACTACAGCGT CGCCAGCGCAGCTCTCTCTAGCGACG
GCCGCATCTTCACTGGT GTCAAT 45

GTATATCATTTTACTGGGGGACCT TGT GCAGAACT CGTGGTGCTGGGCACTGCT

labeled @ihcligaigada@acdeydied Science, USA) using PCR DIG synthesis kit. We used

DIG Eaﬁ%ﬁ%ﬁaﬁim@%&&%@gtgsﬁgﬁﬁ%@[ogﬁﬁlse labeled

anti—DI@'aﬁﬁHd')g ARIPCDP B thiodheilugdinescét kdBdirate (Roche é_F?Iied Science, USA) for
TTCGT GGAGCAGGACTGACACTCGACCTCGAAACTT TATTGCAGC

detectiopfTtha hebnidischnoobeT yrnideaigcmhdetranoTrencaredoutandgscribed in

the mw JCTTCTAGIGTAGCCGTAGI TAGG
CTCTGTAGCACCGCCTACATACCTCGCTCTGCTAATCCT

GITACCAGI GGCTGCTGCCAGT G
CGCCACCCT TCCCGAAGGGAGAA% GGTATCCGGTAAGCGECAGEGT
CGGAACAGGAGAGCGCACGAGEG %ﬁg%

GCCTTTTGCTCACATCCT W TCTGAGCTCGCGECCGCGA
- TATCGCTAGCTCGAGG (SEQ I'D NQ. 48) [0176] bp 4466- 4835,
[0147] Ds S8twedmpenent sgsjenrcodsising e dondr @ofstiuct with a non-autonomous Ds

elemr::nl;(;A g%{%ﬁﬁ‘rﬁréﬁ%%’% a mod&m%%%%gé Jv%%ﬁé%ﬁ%vrl%an aim to

ducd 05kl GoEel Zehitsh ATHd Bk orSthlct Gt el GRTHE d
produc SO e CeGT A5 %ﬁgﬁ?{g ARG under the

zebrafishGhdpTaiand Avedaramera Aronsrinds GeAT varineddetresmXcand 3’-end
. : TCAT . 38 6-,649
czs-requcﬁl‘%%gg%cgg‘to%@é %:‘%Pérgo%q ﬁé?l)%glk%%z?per L%ol%}ﬁ} g‘ﬁl"é 1@3 51“‘he second

constructelsirbérad dhe godimg sequence of a truncated Ac transposase (TPasejos.so7) (Houba-

. GA TGATACGACT CACT ATAGGGCGAAT TGGGT. ACf(, JCGACG,
Herin %W s to an pymabFpesticr pydhetisopudleaiclocylizeine Aigral (NLS;
MGPPKIERK @@b N DXBoGORSIELGE SO0 1 Qgr argfggﬂi(ﬁigg. 1B). The

]
NLS?- TPase F unde a&w pronoter was na
gene endedinpCRuchnp| ¢hfimedc NISS-TPRsm@-sbr figimen (NLY<liRage)pwiasrmlaned into the

c5Bam c GGAT.CCat.acg t,aggt gacact gt a SEQ I D N
psPo4T e ACHEE S0l MR bR PR ARRINAAR i viro
transcripiSE THR Pasid alshicontdmi fthe 8’-0arldod LUTRS F itkd m{gﬁ):ﬁist SB%lobin gene

of the peEGFPN | construct. [0182] bp 1-665, pEG-P-N

and a dpbaprly 4 thil. dyve simildy T Pas6eBistructs ek adidjtipnadlyonate @ige: 1B and 1C):
0183 .
one coptdi pplya e TEateun 7, EOBETS WRTU AT DTS PR, atoe ot

containfiipla@C@AHS heid 3ibstitution (K to E) at the 5th position of the NLS (NLS**%-TPase).
aact t acggt aaat ggcccgcct ggct gaccgcccaac&;acccccgcccat tga
[0148] ¢ gtTahla hshgwe jhanyeleetide sequence of the modified Ac transposase constructs.

Table ]?4 LPEGHE g\gﬁ-ggrgg%?{% g&%ﬁ{l&g APTSER ?ﬁ%%%%@tﬁf@c g-%ontaining

aaact gccc
construttc Pdphgd atqrhedsgee slagtbimdorneccdsat THasPt paarhoRe JaicRatEE 70-89 of

ccgcct ggcat t at gcccagt . ,
SEQ NGy g%\eé higRhexer i loden caseghpld dielient dhadgzak sagicnss qyicleotides
152-15F bR ISERY ¢! N9 PR LY ‘339'8 4 Ghown in caps preceding the coding sequence for the
t ggcagt acat caat gggcgt ggat agcggttt Bact ca%ggggat t ccgagt
synthetic t NI {uppea tcas dgldedanggunderlined; nucleotides 158-190 of SEQ ID NO:11 or

agttrgtttt C caaaat caa actttccga at gt.cgt aacaactc
37). T@@ ge@%ﬁ#&&%@&ﬁa?‘@'&@%@r@gﬁgﬁﬁm-@a g@?ﬁ%ﬁg@?@v% 35§ 4d bolded
(nucleofi@32991-0904 (F9$POAAT AOATAbE 39T LALCHE! 465 AYA6h and 3°-UTR of Ac
cagat ct cgagct caagct t cgaat t ct gcagt cgacggt accgcgggcccgg

transposgse i {HORD HDIMEr c&B) (0 dggiqes 2306847306 SEQup II‘fﬂf)iléd)r 37§)3. The 5°-
UTR of e SRR boig ety maipides 30 ef SEQ G NERE e gagBba -uTR of

lobift }s5RBRAAPEPRucleotides 2478-2624 of SEQ ID NO:1 .
Frelo lt caacttt ggcagatcc%o&i&icé‘ATGGGTo C%AGAI\&AA&A&GI’AAGGTAG
AAATGCCTATTGTTCATGAACCA TATGGCTTCTTATGITAGCCAAG ( SEQ

ID NO 54) [0186] bp 3067-6400, pEGFP-N plasnid
fragment (bp 1400-4733): [0187]

______________
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t agaaaagat caaaggat cttcttgagatcctttttttct gcgegt aat ct gct
gctt gcaaacaaaaaaaccaccg

w@e@eazgeygt ggt t t gt t t gccggat caagagcet accaact ct t PCT/SCL@600121
gt aact ggct t cagcagagcgca
gataccaaatactgtccttctagtgtagccgtagttaggccaccacttcaagaa
ctctgtagcaccgcctacatacc

ctctgctaatcctgttaccagt ggct gct gccagt ggcgat aagt cgt
[0149] t t g@@gﬁhg‘ga@tecqa@g@ggi sequence of the modified 4¢c TPase. Ta le 2A shows

the NLESH! T3ER00R 3800000 SAGI0LAINPETIREIPIAINT S U ARARRAS (oldec;
amino SAGCHARGE SEQalIDiNCI 20ag NILYE Hotl-da SR RRURARCIAL U 6F SEQADENO:44) is

fused tc?%@*g%%g@g ngaoagg\@@;@e Kyage 7000 FAehraldenin elcrlg § 9 amino acids

12-716%?9}‘3 BN 54 Bmi agt cct
gt cgg tttcgccacc ct gactt gagcgt cgattttt gt gat gct cgt caggg

gggcggagcct at ggaaaaacgc

cagcaacgcggcctttttacggtt ttttgctggecttttgetcacat
gttctttcctgegttatcccctgh 9&&@8&8

at t ct ghNGgRLAAE SELRhESELME wcﬁsﬁ@d Aé @Fﬁs%gaaé\ﬁto@uct
0188] The results of the analysis of in three
A. NL inigg Glonsirenisf ect ed HEK293 cells are shown in

.attEh G t&atghgt&tééy%[: &&%@aétettagg c@ta&@cét'%@éfdﬁcg catacgatt
taggtgﬁ?ﬁm 88adtSchi MRRERa RSB & gcagatcc
GCCACC@MGWWO&QGMGA@&@GMG Al arsecratichirtATghabeAtAacBacaaccacaace
ACAACCAGAICANAAICA0AGTIACARCIGA B ECKAGICABBINCCACAGAAE AGIICARBGAAGTGCACAT
CGGATGEATHRCASCAT TTRACCAGARIRMAATT QA CTGRACC TR ATH G RAHCAR NTANGATCACGTATGEEEE
CATTGCA{GRLT %ﬁﬁ%“&@%ﬁ%ﬁg@%@%ﬁ?&i“%%TWFWTFWGWTCACTT

GAGAACA GBTAAAGH GAAAAGCG WAAATCTCA
TTGAGC! 5%3%%3% 2?21 }; gl' Eﬁ;‘ﬁgg ;‘L‘lgq éig%@ e nﬂ-ﬂ"‘ LA'l"g: PG gGAATACCC’I‘TTC
AATATT ACTTEIGLITGAGTTIGC .I.AA AAAGTCCCGTGTCAC
E%a
cat

reeTAGh ARRSROSORSch iR h AfRich At S TTCAGTCTC
GCTTcad@ﬁtﬂl&TA&&%A&@%dﬁbGAéQIGQBEECAQBAméN& rEACHArGEATTGEATTGAT
carcarredrmrentcaarnaidareonicestrirreeRe A degctda chorveitthRGerraTcaca
AACCTTCACIHCOATEATEGT TRAGCICC @A BsAcABA A KA NECTEIGCOMI AT T LT GHARBE) TGCTAGTGCAA
ATGAACHAGCTCECEACCAENEANTT GRS GAT TG AGEACAST AT A AR (TG T CTEATCETGETTTCTTT
CATGTG FQHQEFCTQﬁﬂcégﬁFﬁg§§QRQHT§gfﬁqgﬂﬁQﬁ§9§@Gqg?ﬁ@??ﬁﬂﬁﬁ??ﬁgzggc 222§§$§3:'
AC‘I‘TGF . fﬁn"réﬁﬂ‘ﬁg nqﬁ‘r 2o Let)é'g S qtp&Tﬁg ﬁg GTTGAGGGATGCC
TTATATE }aA‘QLrEQTG c A‘iﬁb @@%E&; ?:m %gﬁgﬁ‘;ﬁ@m -A%G" GTCCTAAAGCCGA
GGAGTGERA éé%§$§§c§H¥%meﬂh pErorcHRERHatdeancreerarcreeracTe
AATATTCEASIGHEA G aBiiTARRA 2 ddritdiRPcihra A cHNrRS SATHRES AMTEBraTaTTCATGAR
AAAETTGﬂmzmiAGékuNA&a@ccamTGﬁAAmaiEmEaAsHGTW@&AEXimhﬁfﬂaeﬂnﬁﬂwﬁrCTAATATTGCACT
AGCTGTHECASICE TTCUTZ AR TR GG EARGA /AR TAI TEATT ¢ Atandr ARIrb Axh sah TTTCATGGTGATT
CATACAR R RIICAT R GANEA AT G T AGHCTEA T ACAR AS DRI AT C BA LT AT TALK F G T GTCCTTCA
“TCCWQW@WF%ATWAE%TWHW%Tqaﬁ'@ﬁ-b‘é’ﬂé‘@W@MﬁAMTTm

S T e
AGGGAT Ll AL .

e el T
crecTabAr AR rSiial ATRESRIATETC R R8T EAM a8t ef¢@dcaacararcareac

AATCATREEGNTOACEATC A AGICHCARr R RBFITY T L03Ak R0 A h 64 di¥ cEr8¥drcoTeTCCATG
aceaaTtherarserafrranycrandadrbcexaopt@s AT rTeX erTac yal @ gHRYGEATGTGAG
CAAGTGAETAFGAATSIGCAT B ARACTTOR P AT THBIAG GNGTACT AGTHAAR TR ATBE @I T TTATGTTA
GCCAAGE@LIFELEIuatt tanhitpatar thhecdapveltiaprom Irdcaipe g gapictpbs@icgacataat
accaacFF%ﬁQPEFW%ﬂ?aB?quﬁét%Rﬁ§5éaQﬁtgF?ﬁ?°ﬁﬁ%¢§¢PF@ﬁ9Q§ﬁFE§ﬁ§aaaaagaaagtttct
%ggga‘;g‘f PR P ITE A NG PTG A AP AP AC I ITE CSFRSEP P FeAOFBgptcgac. -
be construed as indicating any non-cl ai ned

elenent as essential to the practice of the

' tion.[0190] Enbodi ments of this invention are
B-““ﬁﬁﬁé %ngﬂﬂm ti ncl udi ng the best node known to the
.. .atth@&lﬂbﬂ{c&tﬁ%tr@%Eéd’da@gc@&aE&thﬂ%ﬁﬁEh%ttyaéti&tcla%catacgatt
taggtgtfadtatse e abO et i gty the Caiiga afpRREeMd tahbcddRsec it ggcagatcc
GCCACCHTGHGNEETCCaRAGAAGARCCITAAGETAGARAIECLERIHiGIYCANTEAACCRIAGOCAMRACCACAACC

“description. The inventors expect skilled artisans to

enpl oy such variations as appropriate, and the

inventors intend for the invention to be practiced

ot herwi se than as specifically described herein.

Accordlngly, thIS |nvent|on i ncl udes all nDdlflcatlons

o oy o " - .. I Y 1




215. [0206] Chen, W et al. (2002). "Hi gh-throughput
sel ection of retrovirus producer cell lines |leads to
woragokaeifoyl | nproved efficiency of germ _PCT/SG2006/000121
line-transm ssible insertions in zebra fish."™ J Virol
76 2192-2198. [0207] Childs, S. et al. (2000)
Zebraflsh dracul a encodes ﬂ%rrochelatase and its
ation provides a nodel for er hrop0|et|c

AC‘AAF(‘AFAA(‘I‘A(‘I\I Mh(g}@c&ﬁqﬂ_‘G %CG CA Ae AAG’]_‘GCACAT
CEGATCTATGCUACCAT T CACCARCAACCAR ATTCARG G@i §E %ﬁ q.gg TATGGGGGE
CATTGC gA §§r %&@%ﬁm 3G % %ﬁ TCACTT
GAGAA: o GT %%%:Gacmmwcmca
TreacCCMNEARA BRI S8a NGTRB S Wﬁéﬁﬁc@@iﬁﬁﬁ@ TGAATACCCTTTC
AATATTERACAACAT @GR et TtgTEadeYE A abPorTcatSecockitaart &Qla8NeTcccaTeTCAC
TGCTAGAASn T2 KPS cAT R TAt riGeAN@ AR GAAA R TIirAREGA AR RO N AGATGTTCAGTCTC
GCTTCACOMACEARASATATGIGGACANE TEEF WO AATIACY CATACAT GIRT S UCANCAZCLAT TGCATTGAT
GATGATTEGRETFESHPS AR P IS CE BT TOr CANGTH GCECLCAFACH GSCERPAGGTTATCACA
MCCTTFP "’ITWTEWF&F W?‘ WT@EFT'%GTCTH%WTAGTW

ATGAAG gmmm § S TTTGTGATGGTGCTTTCTTT
CATGTG -Bfi;‘-ifm- TACTEARCT TS ".u:L EE c'm' TTGAGAA

E‘.@J Sﬁgﬁ b a& e G%giﬂggé'léi%}r\GAATGTG
Ac-r'rGGﬂ AJB@:E&' Gha abArk I‘lﬁ' 'ﬁ%ATGTTGAGGGATGcc

TTATATRETH 2GS TEcACTR 0 cbied 1A 2 ACE, G@@hﬁ‘dﬁi‘c ¢SS rrercoTanacecea
GGAGTGpmz'};G@ﬂmc'&'1'Tet'TﬂGmeﬂ%i(}mdi'Hr-gdmﬁrewnemcmccmmcmcucmc
AATATTHOAGRGC AT TICATTIRIAC B SAGHI T TG EACATANAQINAT SGAPTEACEPATGGTGTGTTCATGAR
AAATTT(E BERGAATECGCSE T FTADE CRETAAPAAATI E GAGRYHBAT TCRARAETNECTAATATTGCACT
AGCTGTA Gsawq%z%c CTOSATAra SRR R T Rt
T %@%%%m AT ﬂrfré AGTPGTAGTCCTTCA

b AT

@

g

d

CATA

Gcmvgiﬂt%%a @fﬁ E’ﬁzx o ATEGS FOTCAAAA
crarTTeOirenl 2| é AGA é ;ggc CTTTTGA
accara8rcdaes 86ha, s)rcc'rntrg TTGCA
AGGGATgmAdCAA'I\AQMG T@ﬁﬁﬁ@@lﬁdﬂﬁcéﬁwéﬂ@f@&é@fhGh‘é@'f&'TGTTGATCC

TTACCGChRTCEreEpHcrgcERaar JeircANRTescrTrarcEA A BA@I TTRESACCAGCATCTAGAAARG
GTGCTACHUATIQPCCAAQRATIATDAVTGAS CTGGABM I GOFACRE TCTC IS ECTCCACOABAATCATGAG
AATCATATGAATRAGGATCARCANGEAATACART TITSFAAGAATAA NG AGARS T @FRAGTFGCTCCTCTCCATG
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are part of Ds 5’ end,c/s-reﬁui red sequence having the

nucl eot i ddaRsgguRsicieticiancies pf RiffereiihaspCRastartand part
of the Ds 3' end c}%m@ui red .SGIQL'SK"EG havi ngN"iE,S

| VN 4

nucieptide—sequen set—forth—HRSEQ+Bb-Ne—4p—th
F°S|°W ?‘t’,ed repeats t?gt are part I'bs 5 end |20
Fo pEoducing yi red sequ nce having theonucl eotide segluence
GFRgpsifige FH i n nucl ¢oti des 3657-3903 of SEQ ID NG 1 and
Trapsgenesisfratene Ds 3' |6 czs-requi|r¥d sequence héd%ng a
Highese IFe GHRIirisequeng g 42821 @ t h |y 33ucdsqosigles| 486/2502 00%,)
of SEQ ID NO 1; and (e) inverted repeats that are part
~_of aDs 5 end czs-required sequence having at | east
Trageganesie mates yareocal¢idated 4 pementeef 'fosndeet) prodictime GHRPApesitive
offspring@mang thel jotainohngmr of edreaneDIodidessnThe t&t rean shdvedthe highest
ratieeofiIGRE @ obitive eMbayos| abasig tBOP) prdgedied.y to the Ds 3' end
ci s-required sequence of (c) or (d), wherein the D 5
end czs-required sequence and Ds 3' end cisrequired
sequence can bind to thg pfgd Ac transposase. 26.
The nmet hod of cl ai m 24, erein the vertebrate cell
has t he Integiatioe df RéssveiatiopBamat BtaBthrafistt @gnated i nt o

it enqne . The method, of claim24 furthe .
01541 . e igktaika i#ﬁo&"@&?‘hﬁs e Dt aprfins i, Fic Bis fisl using thermal
asymmetfié téiRe€ POR “BAIL-POR"EINAMH WhiieRi 1908 Thidnt6ioht dundant
. conprising introducing gnE RNA or DNA cog)ldng f??? fghenonre ancan
flankingysequenees Neust pbiainsdsperéecilyt matched casbrafisR Onuclémideesdynences from
f_ ckai rei he ,mdified Ac transpasas .
Gean]gooﬁpiF:]?dg {eﬁé) f ;hﬁtaggnseeﬁ'ng%i&%a ol %ar?@emﬁt%‘?enﬂmg? ?’85’5 &38%'5% nucleotide
identity to SEQ E) NO 8 and catal yzes the integration
of the polynucleotide into DNA in a vertebrate cell.
30. The nethod of claim 24, wherein the nucleic acid
fragnent is part of a vector. 31. The nethod of claim

. o o o oy




consisting of: (a) inverted repeats that are part of
aDs elenent; (b) inverted repeats that are part of the
w®2006/124000 ezs-requi red sequence and part of tPEI/E68/06/000121

end czs-required sequence; (c) inverted repeats that

are part of Ds 5 end cwrequired sequence having the

nucl eoti de sequence set forfh in SEQ ID NO 45 and part

of the Ds 3' end cwrequired sequence having a

adjacent i Ds 5t ofe3’ semmish ddorseverf B inscitionSBEr¢ Sani@ddsy, the dassic 8 bp direct

duphca'tlgﬂ OF ‘iéheﬂtla% 2%3&%‘8@9 %crc\?? gﬁ}t{lﬁg Aﬁ@ 518?1%885 g{ealggﬁ éiéld other hAT
transpoS@ﬁs dP\'i)g tAC). Thﬂt&fbl@oﬂsqﬁﬁégﬁa@&ﬁnﬁ@% 2dbr SR fdAcS ﬂn@\fﬂi a specific

art of the Ds 3' end cz-f-required sequence hawaqj%
TPase edipiedt franspesitiere Hacshawismy & tahfqvh Ffishe 5tq inedater flanking sequences
r p h I
consspShBEE10 Byl ol | Q45 B LLDARLS oMY aadionn
non~vec8019/ﬂiirdénrg quyxencm inhtke RENG F1 ésld Toranty-ene ouesl ts&qt}eengla idéntified Ds

an i of a 3'..end _cwre
insertof %{ffé nt8e %ﬂﬂ fhi gand. spsgestivnar t& PO AL Pisfersnocs g actively
transcri®éd fegidd@ui red sequence of (c) or (d), wherein the Ds
5' end cis-requked sequence and Ds 3' end cisrequired
[0155] s e q‘éﬁé\ﬂ&m chlnat Mbdldtzetlom ewith (EGFBapewfic r probposasaled 3@edominantly

d i m 37 er the nodi.fied A
iy i eEhe REaMendi P ol A o Pt b BBl Rl oy 1 7 or more
insertiohe p&it 1805k wille B lat draf© o SE@ skt ohp & g”dﬁdniéaD@Ffé’réﬁtsFltﬂ}Sgeny from the
i ntegration of the [i)l | ynucl eotide into DNA in
same i1y cislesaedents | o thphsames Flauader; odiom giogidafiernt independent

rtioh 1 £8smekRtyoducing the nodified Ac transposase. 41.
inse loTﬁgﬁq%et’hogkgf‘{)cl aim 37 which conprises introducing
[0156] nudSuehcamauinwkueliy digin @reqimmcyuﬂl geratind\ranspositionsapgesis) firstly, that
. . e cleic acid ig.an RNA DNA. 42. The net hod of.
°“gmaltcﬂ%ﬁt ctors g cignansahie andoteepRdie fiat Ehc BV ritpst gavironment does not
suppres§ Wi tFan§sbshifort r ansposase is stably integrated into the
genonme of the vertebrate cell. 43. The nethod of claim
37, wherein the nucleic acid fragnent is part of a
vector. 44. The net hod | ai 7, wherein the
pol ynucl eoti de conpri seﬁwgglt a portion of an open
readi ng frameTraéfpostiich 6Fthd CnéhicCHhAEMAts Wher ein the
nucl eotide conprises at | east one expression

ol
[0157] ¢ ok émheé yrlidnte mensporisiondetity of thel4a/Re.48¢ renebilivett the genomic
Ds insek{¥is %§ gﬁ; 2 glﬁﬂlg P rm? me§yo§ %lf tt?zgls%érﬁg]ﬁgllﬂ garrymg a single

group-c nS| an e ance
Ds inseglidrestoeving EGEFPT dﬂ@remtolnad thé sl&h&ptthéi%, aﬁﬁhﬁé%uﬂ (Figes). Over 90% of

o e RS Re SP G S Sy Gt i
ectopic 'E}I'Toéixﬁresfmdndﬁn&dri‘oﬁb Rggahb %Jlﬁtﬁﬁ% b Ce%{pu?al Qﬁ&% WRsQbs, heart, liver,

conprises: screening a vert ebra
gonadal; 1egion; e AFi lg/ 8).tdfopit exprasiioyofithei SRR tep@rlai‘ cmld dkiatiributed to the

e g RS YO oSS DRLRERGTA S o e excin D
copy inVeath eixtamice. Na%uéh @H’édt W'&)@éﬂvg& il ﬂt%%&clé—ﬁy&télﬁéﬁh%[‘ gmbryos For
wherein the gé\{gnuc eoti de conprises a portion of

mock inj ?F\?@Flf @’@ qfsé‘il) of Hal? @&ﬁp@ﬂaﬁmﬂ{@ahammtl d#li, 83800 athat apparently does
L t he
not recqenize hem Ca agﬁé{el&s e{: 1oy ﬁ‘gﬁﬁﬁt&l%pﬁ??s& caused a much lower

rate of edopie rGEP efcpﬂeMOIQ@n@ut dfl%&? Rjedtéte ebifok) BmPired 6 NI%lTPase and
S,{5(:,§)|dent|f|ed 49. The nethod of claim48, wherein the

13581 5o BAvel disdeins dadured thyr YoNg-St FRasg evae impler, Hesually affecting
ol s SERETHRE Y LI s P 5 U 5 Fonce

TPase fegniréte muc]@mp locabizatione fat ggnoafic Seamspdsitivh. allxe g injected with
dat abase for honol ogs or orthologs of the gene. 51. A
met hod for identifying a putative drug target
conprising: identifying a vertebrate cell or an
i ndi vi dual vertebrate having an insertional nutation
for a phenotype or b| ochem cal characterl stl c of

T T I o, - o



pol ynucl eotide insert in a gene, wherein the
pol ynucl eoti de conprises a portion of the inverted
w0 eear#0t hat can bind to a nodified Ac transpPCHSE€2006/000121
wherein the library has a pol ynucl eotide insert in at
| east 15% of the genes of the vertebrate genone. 56.
The library of ¢laimb55, wh&fein the nenbers of the
I|brary are vertebrate spermcells. 57. The |ibrary of
NLS*Z eTRasmvESe ravbet & maturigy nedrbet—sroesfedtth ovt| fidhe AV ty faume Fy; embryos with

novel 6W{8§Sé?lhp$ verLeor t B q?srs (77%) (Fig. 5

oAb i Rl pRaeeaits of df nh S Bl dersene
and TaBR! ¥)1uGdte Ghatdthel REE hmb&P of TABsgdsiions >éh@.i1d0$eahfghéi since we only

wherein the vertebrates are honozg%otlc for the
detecteqh gheyingertions thié generated . negodistinguishiablespajtents. Seauerrgnamplified from

e HBFGBe JETE wflkbph MPY AL AEL

not prevéneieile dliginakefilletife. Mericbetheithodifiyd alcerangpdsabs Y, €learly capable of

rtlon sites that were

nogenetc d|p|0|d enmpryos, 62. The library of clajm
effectivly {RRPRSINE R9fer T g r 105 earriedpRiA the iEIRE eropgfugt rﬁé‘P@]éWe via pan-
T
embryoﬂﬁsl?_ga'rcg&g g;dg’:aga n‘@}ﬁ%?& v\ﬂ&hﬁﬁ?gratﬁ ﬂe?rét&f I?rgtée ge@ﬁﬁsah Hlfclear genome.

In additiondtos dlopiemusuallyr highp rinsemion nxatml atk hv}osaaed:i fmuenﬂ)s 4altered GFP

The |ibr aim6 ch fu r conpri an . .
O LI AN T SN AR ——
signific@@Bfhigher Maildt hade feRpeckedientib i A odtcfods 6F h%ihg?é aHelQ @BRrozygous

conpri sing: screening at |east one nenber of
parent) ganifegs g (Be inpsease o | copy nHAMbEN Fwemvéwﬂflﬁfserafounders demonstrated
GFP segiég&%ﬂ 4 ?1fcaﬁt (zv%?tt an ? edl&ltl%g% arfgs@bo% thd Iloﬁol'll%s Altogether in

ynucl'eo dE' T RIert 2 gene,

11 out ctfme (]86%)) rsuebmlt ﬂodedagwerware sbla tgasttdtahe @Paﬁehﬁtlmwby blssérvmg the
ea&a(%hat can bind to a nndified Ac transpgsase and
presencgibpey Heepressionpafig ox/ape by liered searagationdahie: in at
| east 15% of the genes of the vertebrate genone; and
correlating the phenotype of interest with a DNA

a)

-

sequence of the gene of §HU@LE6brary wher eby t he
function of sa&zfe ene | |de 6. The nmet hod of
clai m 65 which™u ’?‘:18 gg ;‘?%‘é of searching
a sequence datBEREs 3F§¥mﬁh 3 ogs of said
geng, fifly . |ThermEyEes. of WIESTE ol atisRITDET S
of t%e I|Hrary are selecteg &q@tr1 groug conS|st|ng
Uf \A S lCUI dl € ?‘[ﬁﬁslil CTl VI l CUI dl © 1 IIUI VA uual S

het erpzygatic he polynug eotide insert,

vertéérate |ndj%H§5als honnzy%otlc or the

pol yn cledtidé'l rt, |vertebrate hapl oi d enbryos and
vertebratd gynd tic |dipl oifd enbr 2§C°B@$Hwﬁﬁﬁ§hod
for identilfyi ngV48dut atli ve dridg tar

;kﬁseﬁﬂprising:

i dent®fyin
nmut at7on |
i ntergst,
pol yngicl eq
pol yngcl ed
repegys th
wher gin th
| east,,,15%]0

| dentlrgfyl ng

g a habér of
i braf§/18@soci
wher gi/m2zach
ti dexisymart |

tide7g@§prise
at cgya/hnd t

e li Gﬂr% hag
%ﬁzl nes
eque

a vert ebrat
ated with a
menber10f th
n a gempe, wh
S a pgption
o a nodified

a pol,ynucl e
of the verte
nce of the g

blassefPri onal
Dlsmof Ppe of

P1dsk bf By has a
brei n the

Diost BEpNVert ed

Ac transposase and
pti de insert in at
br at e genone; and

ene and an am no

ae+d—sequenee—of a proteln encoded by the gene for the

| Rk bRy CEar i
dissil Igetl‘Pa§e &ﬂg&fﬂ
érfe'ila off HChude

1ed GEp

SPHES

A

ata

2i%hod

od

do -%
R TRt S AL P Ioh e

of claim®68, wherein the nenbers

ingld 5%yozygé\ﬁr9? an%rbOHEf%t InfRted

3 1‘385

of the l'ibrary are selected fromthe group consisting

of vertebrate spermcells,
het er ozygotic for thepol ynucl eotide insert,

vertebrate individuals

vertebrate

i ndi vi dual s honozygotic for the polynucl eotide insert,
vertebrate haploid embryos and vertebrate gynogenetic



screening nenbers of a vertebrate insertional nutation
library for a characteristic of interest, wherein each
woreovbae40o0f the |ibrary has a pol ynucl eoti de i NBEF/SG2006/600121

gene, wherein the polynucl eotide conprises a portion

of the inverted repeats that can bind to a nodified Ac
transposase and wherein thé4ibrary has a

pol ynucl eotide insert in at |east 15% of the genes of

the vertebrate genone; correlating the presence of the

gene of interest in a bE nmber of the library
having the characteri swlr%?gr est; and identifying
t he genepefTrinibediest of Hemhh E&b%@m?@%uqiméhe gene
associated with the specific nenber of the l|ibrar

[0158] 77 Wearhavedlsp demensivatesi Ry wanspagition it hympe celdo e nglized a different

t Is fior. heonol ags..
sy OFgBL R Do SEPGELR0T, HERUEDFE Rl ARASEN A6 DA BB e
transposabe el tseting plesniié MNAf cdnbudti dondining (GRE efebt adodifiedNLS F-4¢

t he oup cgnsjsting of vertebrate spermcells,

oo i SRe S s Ty St o ool The Ds lement
carried E@F?ng&leeﬂ{d'eg &hd BREV L prodid: SR Codidh¥d qulﬂliﬁictid' -resistance gene

onozygotic for the polynucleotide Insert, vertebrate
(BSD) avdpintsiranl grismyid sreplehtion rarigin. diveo glasmidsnetieccadirphsieated into human
embryofT 5N e e A, BB B 68000 Y hE DRl B0 and i
DNAs wWeéreadndlyZed SEQJEM:EC!R' aid B@uéﬂcl?g foletRSksdnté %@@I%@%g%diated Ds

. Laboratory Parinov, Sergey Enel yanov, Al exander <1
mntegratrppg Hsihe umapreeapmph Wedhanesmsessfdiephtained syadr flatling ssguences that

< - 17 > 6 Te < > 05- 05-.17 . .
perteen el e ABEO Bl 30 B b gt
adjacent<td I2>5°DbiA3 <@hdini AFigufd )1 Moreodef) in s@cize Bge 09 i8kftiodt were flanked

<4Q0>.1 ccat ggtggc gaccggt gct, cgact ct aga ggat ccccga
by the claggic § b fgebdiplicaiie tﬁ@%@ge& it gmgaﬂgt 4sembapng BAT transposons.
TherefokeS frt@ESidiAr divAbhmbAar hthah 386 i 415 XBHANY €33 2R transposition.

acgaaaacgg gat ataccgg taacgaaaac gaacgggata aat acgdtaa

t cgaaaaccg 180 atacgatccg gtcgggttaa agtcgaaatc

gg aac ttrtt gttcggtaaa 240 atcacacatg
[0159] aagi%gﬁﬁﬁé‘“(%ﬁ%ﬁ&’é‘én aaaaacaaat ataaaaaatt gtaaacacaa
[0160] 300 @isfdctiombF Ac/BRGAbLIWNK M 35@AL LHat at  aaat ct ggag
cacacatagt ttaat gt agjg: 360 acat aatlgtga taagtcttgg

[0161] §cd}25&dPt HEXIQB AAFRE R bt14T Deaslls perce atg ¥@re seeded 24 hours
i A6ht ttgacgtcct tttaagagct

before u%g%fg‘%g({nglg% rﬁ@#@%@%@fﬁ%&%@ gatta ctcatctcaa

[0162] acay Ceils acraaaggoafeordtwige OF AgCedl blaingdt @DIAMV-EGFP-Ub-Bsd

M e T WY O N
used forHa@66aidd focBidtd Bant fecBRMhAGaFSRNRGR (9agaaattg

tctgactatg cagggtgtct atgcgtggga acatttatca 720
[0163] gt dp24 houra afiet Gaiséictign singe-aglt diduted celbangt geddpdtigDatwdll plate in

eSS B85S0, UL AP B b i EETRITE D, mhe s

selectiod ©R gl Qo AdbidtiRr dotorAs #ad EB&%u@@thﬁh?t@ﬁa%st. ARG delktion, the
900 ccttgagtac atttttagtg cagtgttggt acttttattt

media wegctchaegedc it DYEMOOYERD andgGFRC pasitive talartiat tcontinue grow till
C"nﬂ“en%%t?géﬁgeiéé?tt ggattagac aaatcagtcc tgtgattcct

¢aa attgcacat a gaaggt aaat cacatcataa -
[0164] t 9APDNZC Gbond 8 @8LEHoBRBEd 8663 phélRhRdBEARBEction followed by
actgtttgcc agcattaaaa gaagatgtca aaaatattta 1140
ethanol preeigitaliamaa cccagagact gcttagatgc atgtcactga tgagaagatg
at : actttaaacg
[0165] caggg%g%a%Ség%ﬁ%%ggg%%g@%%gggﬁggi%%gg'Cgttaggttg
acgttgtacc ccaacgcagt ggggacgttg cattttgttt agaaat gaaa
1320 attaggttga cgtcagaact caacgtcagg tcgatgtcaa
tgttcaacat ccaatctaaa 1380 atcatatatc aatgtctaat
gatgttacag cttgatgtta tgcggatgtt acccctatga 1440
cgtctatcag acgttggatt atggttgcca tacctgatga ataaatgtca
ttatttgacg 1500 ttggtttaag atgttggttc gacattggat

2 o2 a o, N oa e A SN oy 4 a4
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tgcctgtcct caagtctcaa gcctctcctt gcattctctc attccacctg
gggcaaagcc 2400 ccaggctggg tgtgacaaca tttatcttac
we2wbtiz4dct ctgtacctgt ctaacaggta 2460 gggt gt gegr/SG2006/000121
gagagt gcgt atgtgtgcaa gtgcgtgtgt gtgtgagagc agtcagctcc
2520 accctctcaa gagtgtgtat aaaattggtc agccagctgc
tgagagacac gcagagggac 2580 §5ttgact ctc ctttgtgagc
acctcctcc actcactcct ctctcagaga gcactctcgt 2640

[0166] accﬁoezéw@f C@a@aaﬂemeaEa@m@@Kg@enCelidwggt cgccaccat g

o171 3 BRSepRaA- R SRAC e e O

[0168] cadpdt2oX; DsgliegdggequitdoeqaaicgC cacctacggc aagct gaccc
2820t gaagttcat ctgcaccacc ggcaagctgc ccgtgccctg

[0169] . EAEEPEE ERERGEARBIITOCEHEEER B TTTTGTTAGTTTTA
zgg;gg?%ﬁg%%& e el B
gTEIgTQ@g d a% g acg %%é g g%éé?%&aé% acc c%% cCc gag g%g a%t g (520

tcga cga caccctggtg aaccgcatcg 3060 agct gaagg
[0170] ¢ aDpABt 1687 AeigER I plasociorentsnt (bpuydé0ca aining nGMREEGFP:

é%ﬂ&%%é%&a@%ﬁ%ﬁg%&ﬁéé@%@ﬁ EEmememe

GCCAATACCLY0UPRACHT Pragegi G Ggﬁ)ﬂl@ﬁCG @mgﬁc AGTACATCAAGTGT

ATCATAW@WQCW TG QA'E@QGC@I?!GEBCATGACC
TTATGG %gg § €§ CGGTTTTGGCAGTA
CATCAN' %ﬁ CAA‘I‘GGGAGTTTGT
TTTGEC 2GAcEEH 19:@@ G HT c MQMTGGGCGGTAGGCGT

GTACGG Gmt‘A'mp@ggGm@gGmgagmp@taT@&agt@aﬁgcccgg&cg@tgsa:@tAGATCTc
GAGCTCRABI(Y ﬁﬁng@P@@E@MGQG@%@§§@QHT§ ;?’%gg‘t?QWTGAGCAAGGGCGAG

GAGCTG % G TTCAGCGTGTCCGG
S
TTCTTC @QQA&GCWQ GQWGTmamaacﬁmwwmaGthm&EACAAGAC

CCGCGC T CTTCAAGGAGGACG
SRR G e s
GGCATC c G CACTACCAGCAGAA
CAccccgarRGta@atacciatggiaaccgRALLERaTACAGACCYRTACRARBOCHRGOAAAGACC
CCAACGEFAGCECRIGHE T GERRTACERAAL EEICC LR TGRC TANEGGCATGGACGAGCTG
TACAAGTW@E%‘?QCFE k%{éﬁ’ t@é%mo tatcccgttt ccgttccgtt

[0172] tt &Pt 1438L3403¢ FUBBIP I plegiaribfreaént (8P I3 238323 8¢Hlaining blasticidin-

ct aacaaaat cggttatacg ataacggtcg gtacgggatt ttcccatcct

resistangggenedROBY: 3900 ct gegt cggg t at cgagct c gaattaagct

0173] ! 9L L8R LR EhIERAH @ﬁ gﬁgﬁﬂ 8%%& CECGEGECECCC
gcm!q*@zﬂidc;t:&ﬁic@héé@t@ﬁ@@b@ 2 GCTCAGGAC
AGCGGC@Z&Z@CWAKM@GM@TMEA@bC}@@@@A@@@SAG NI"tTEItHGGACGGGACTTGGGTG

ACTCTA CTIEEGITTEGAGASACES G'IGpgT’mJI@GGIF@TTCTGCGGAG
e 2 S S S Y e Ag Gﬁg@%ﬁ%@@%‘*ﬁi %Z%@??FCGE%%SSE
GGCTTTG&b&éC@M@Gé@d@%?Cé&E A@Gcﬂh ZoMRShA @GGTCCGC
GAGCAAGG CTCATECTIACCY GtCaC EYRGARIGCRAOrSTTECR@RETCTRAATGGAAGAC
GCTTGT gswg g} g q@ggg%ﬁ ANGRBAAGGTCTTGAGGC
CTTCGCT, e CCTG GTTTG’I‘
e el e e
cmwc@@%@d@%c%cﬂﬂ&ﬁ@roéﬁtﬁdmh ccﬂﬂéﬁ@i"rs @GG@M&GGCCACCTG
GeCaCCas Scwgg%wcwﬁ gﬁ“ﬁeCWGWMQQWG@TT@MEA?‘%S?%
AGTAGC%@@%% Cﬁg AT g gé GGC QT %@ é%if ﬁ%GCACCTTTT
GAAATG 6&fn 2GHREG TCTGGCCETTTTT

GGCTTT‘Eﬂ]ﬂ?f[‘il’Am5GEKR.‘]SR‘GTmm?Cﬁ&EGUHM&‘ETATATCGGCATAGTATAATACGACAAGGT
GAGGAACTAAACCATGGCCAAGCCTTTGTCTCAAGAAGAATCCACCCTCATTGAAAGAGCAACGGCTACAATCAACA
GCATCCCCATCTCTGAAGACTACAGCGTCGCCAGCGCAGCTCTCTCTAGCGACGGCCGCATCTTCACTGGTGTCAAT
GTATATCATTTTACTGGGGGACCTTGTGCAGAACTCGTGGTGCTGEGCACTGCTGCTGCTGCGGCAGCTGGCAACCT
GACTTGTATCGTCGCGATCGGAAATGAGAACAGGGGCATCTTGAGCCCCTGCGGACGETGCCGACAGETGCTTCTCG
ATCTGCATCCTGGGATCAAAGCCATAGTGAAGGACAGTGATGGACAGCCGACGGCAGTTGGGATTCGTGAATTGCTG
CCCTCTGGTTATGTGTGGGAGGGCTAAGCAC (SEQ ID NO:47)

[0174] bp 3404-4465, cloning vector fragment containing plasmid replication origin:

[0175] TTCGTGECCGAGGAGCAGGACTGACACTCGACCTCGAAACTTGTTTATTGCAGCTTATAATGGTTACA
AATAAAGCAATAGCATCACARATTTCACAAATAAAGCATTTTTTTCACTGCATTCTAGTTGTGGTTTGTCCAAACTC
ATCAATGTATCTTATCATGTCTGAATTCCCGGGGATCCTCTAGACTGTCAGACCAAGTTTACTCATATATACTTTAG
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<220> <221> CDS <222> (1).-. (2115) <400> 7 atg gct

att gtt cat gaa cca caa cca caa cca caa cca caa cca
w@ameABiohket Ala lie Val Hs Gu Pro Gn Pro GPCPsG208/m00121

Pro @n Pro Gu 1 5 10 15 cca caa cca cag cca caa cct

gaa ccc gaa gaa gaa gca cca cag aag 96 Pro G n Pro G n

Pro Gn Pro Qu Pro Gu W@ u Ala Pro G n Lys20 25

30 a ca aa aa tgc aca teg gat gta tgg cag cat ttc

S e e
G. CCTTTTTTTC

TGCCCGTANTC h?§G c A T%I@%%T%G GAGCTACCA
ACTCTTm@cgm@mscnmtTg@mcaamc&aa@tﬁccgztptTAcacgrtr@th'ﬂxdrg@A@ﬂgTAGTTAGG
ggég%Aqwg@Méng@G'GGGAWCC@WAM@FT% %@: SACIACTREITGCTGCCAGTE
GCTGAACGGGG

condhi s e el R
ceccact@@coedhrd AECAYAGECGCACGAGGG
AGCTTCEHSICCRERAAPGOCTARITA Thymmlcaeiapsc;ﬂ"mccémg:o@bacﬂmc&g@rcGATTTTTG

TGATGC Gy;chqu@ch@ ngQGG@g@TTTGCTG
GCCTTT%C% T oS e g RO S8 RO LR PRPCGdpoeIacs (550

D wo-4
. gAsn H s LeuArgThr Ser Hs Ser Leu 8 5 9 0 95
[0176] gt @Pélé 64§85.can3'tang digtequired spauensgt gaa aag gat cat

[0177] gg%A @&;ﬁar EX cg% ﬁ@&;\ﬁ% %ﬁ%ﬁ 1;%% TTAAACTATG
TeTeCTédndA g%‘i- gx é'r Gi %T A'%i TGTTTTTAAG
TTTTGABEATAS chTGTMGm CCCABARIIARA C@Tgttctccﬁgeezeﬁcr@c@mTTAAcccc;Ac
CGGATC%@CGW“@‘TA@MT%QGTM@“T@@CW@ FTQC T, QECETRIACCTTTCCGTC
CCGC A AR A T AR TGP A A A S TASRECTA BT IR CRAGCCE TACCCPGC I TR CCTA (S8R

™ I\To'ate atg cat gaa tac cct ttc aat att gta 432 Lys Leu
[0178] Hi $pI4886-41485. dlening seatn ﬁmermalcqntmymng:tmplmlen mmtanpe gene:

o) o %Géfé’“*é@c Srp A é%ﬁiéﬁ%é%éﬁzc %gi %;;A

caTaccadmhchtaraPberddat oty e T e ice a0, GAGCGCAGAA
GTGGTCQI%AAC'IIJH@T@@@CQ‘.@@AW GT@@T IPT:GC@GGG TaaGTHGa‘tI‘CGCCAGTT
E st il %&
AT TTCGETCCTC

CGATCG ¢tRc Cn (A gCTisAgi’éTCTTACTGTC
ATGCCATIES Taa'arﬂgze:&Gmg:TGG@AIG&ACWAC@a@Teiﬂ‘c&aaGthmﬂATGCGGCGACC
gﬁgggg% g@%gﬁ?@r@é@é@q@i@w GCAGCHCATASCAGAR TAKBIA TEYECATCATTGEAR
TCGTGCACCC

penTASEa e SR
GGeRATAGcet A rgat: Tﬁ@ﬂ:Atrﬁ crﬁﬁt@Té TAQ@QP e Xele: TATCAGGGTT

ATTGTCHAL GRB@GS@ACAWTT@MTNBZ&TMS Aﬂﬂ]’AGSGGT’@jESC@HEATTTCCCCGA

AAAGTG PANTADHET GTRAARNT PAAECGHGCTCATTTTTT
Mﬁﬁé% 2%5%55@@%@@;& Pl e

cactacOighadduTd C@MA&CM@T&T@TG&S&Q%@GM CCCTAAAGGG
AGCCCCCERJ TRHEACRPTCAIGAG GG.T—GG GCGHGAABGQAAGGG CGERAAAGGAGCGEGG

CGCTAG T gg TCfﬁ]QgCGCTACAGG
ccccordlndic i dLbe i dechpdedcce ﬁéﬁ froncacea

GACGGC@&@‘GE@@‘GRTEGAE&CMTA@@ECEW’MGTMG&E@ (atag g fo ey

(0180 T?%C?@fasagon%%d?f?éﬂﬁﬁcﬁ BEONG:E)250 255 ana aaa
[0181] tt DNA tcopseudt t@ryidg NG FatpastOREundet COEW Iﬁéino%awas made by

gta 816 Lys Lys Leu PhelEAI a Leu Ser Leu Asp Asn Al a
cloning SetheAl %CBsnw@Phﬁ%l oSV ETPave Jeements c asingat pramarsat tAc5Bam:

gcchG%%%&cg{a . | ec%@zﬁa@E@ ]&l‘f)aSlzsaandT%?SI\ig4c%aet$ga¥§::§GCCgCCTT
GGCTAM@A"EMG&&A@M@ID N@b2piato BghHYehd Nof redtticticH si@k 9f the pEGFP-
tgt get tgt cac ata ctg 912 Val Cys Asp Gy Al a

N1 consgﬁgt Phe His Val Arg Cys Ala Cys His lie Leu 290 295

30 t .
[0182] ggp gﬁsta?tEGgggNg l’éas%s?cgfrﬁé{l t%g?pk 5 t%nt%éﬁlggramﬁfe?CMV
[0183] AI aaglazlattaaa@taaﬁaytﬂi‘ﬂ‘ggiggﬁ:a(ﬂtﬂgtﬂﬁ'étﬁﬂcﬁ:cgﬁ&a{i%@a@lﬁacgcgttacat
Zggggzﬁgaﬁg G&tggg 5gceq<tc E@% Pacm&?ib:%;téetca@@@;tctg_ g;;ggtgccc
tcaagt la cacagt
Sep s e Ll e
tggcagtag t¢@ttgge¢gtagata;megtgtgagamdgbggagﬁtcmtbeécea:aﬁcé% cgtcaatgg
gagtttafthtegFcEripavERaqgpgacy carRaSEE cabrac T CASPrdceityesgcaaatgggcy

Lys Ser Lys 340 345 350 ggg ate tea tat gat gtc tea

act aga tgg aat tea ace tat ttg atg 1104 Ay lie Ser

Tyr Asp Val Ser Thr Arg Trp Asn Ser Thr Tyr Leu Met

355 360 365




60

ttg agg gat gcc tta tat tat aag cct gca eta ata agg

ctt aaa aca 1152 Leu Arg Asp Ala Leu Tyr Tyr Lys Pro
wo@ehiza01 i e Arg Leu Lys Thr 370 375 380 agt gBET/862006/000121

cgc agg tac gat gca att tgt cct aaa gcc gag gag tgg

1200 Ser Asp Pro Arg Arg Tyr_Asp Ala lie Cys Pro Lys

Ala Gu Gu Trp 385 390 39557400 aag atg gca tta act

ctt, ttt aa ttt ttt at etc 1248

sezzect R %g%;};%ggg;g @§g3;zsc%%§m§9;5as§?m

[0184] t atbpttiﬁé %&66 g@ahfé\%d frﬁgrae ppn&amngﬂibs ’%HP agp @Rfes,equ@rwe

[0185] iattta ac g { %e at-l:at]:a At%gpét t eu Phe Ty g agaataaacgc
tcaacté‘?i i ﬁm@ % Gattdic é@g% TCATGARCCE
caaccabiibchBfhddbafidacaidon A%X c ACAGAAGAG

GecarrésfTeeAcATcec AR Ak EABE R A cMRleakl %ﬁé@Géﬁb@T@@@rG@AAAGAAAT
ACGTTCAGRIATEECAHCa TR dA AQYUrCEgAA PG AT TEAGTAGECCARIr G AQ@ITCHE@ TGGAACAAGC
GGATTTEEAPATCACTISAARGATCAG AT ARNET AR TAA NGO TERAT T QrCVBA A MNGRGALIAGGATCATGG
CARAGAQAPRARBE TASETCAGAE T RRCGRGAMTSCTTARCH AP/ EAACE TIICAT TREGCAATAATCA

TGCATGARTA TWT%WTA %A%"‘?‘ST TR Tde BrAAGECTRHECELALFCACTTTCCA
ATAAAG % %EC%? % ﬁg AARAAGRRAAGPLGTATGGAARACT
AAAAGA AAAAAA c ATGTGTGTCA
CCATCC Ei\% ] ii G%% GCGCCACACT
ceceanf@rmabendabhdc@indon88h AnkEntcinT A 80 ARG chAR A 146 CTTGTCTTT
GGATAAP@@AA@@:Z@A&GMA&&@*{‘G@CdAQﬂTAAT@G@dATE’B@:AEﬁE\C ARYEAATCTAGTTT
GTGATCHYE 488 Heard B ctTdTaratcygtAgairch e TherraAAAQiATCGE@ITCGECTGTAATT
GCAGGAYCZRTFEACIPAB TCANAGYEATTRYTOC TFCC TARABARITFCHE G TEEYAASPCHBEAACTAATGAA
GTGTGC GﬁggGmpTWGg\TWTC G5B T@%TN@GATAT@W&C%@TGG@ME@ACCTATT

TGATGTRGAGEG %F%QA%%AWG% ATARTARGCERR e

ATTTGT c C T TREGATCTCACTGA
ACTCCT E g @gﬁs 'E%%E gége N TTGATTGACC
AATGGTEFETT T2 G%éﬁh TATTGGAAA
GTGTCTROB T3¢ A @G kARl cORb e3Pt it Hrp AQ‘TQ TCTATATGAA
AAAATTi@&%s’m@’ﬁrTEEI’E\AdAAﬁG’H‘UATEMGA?EACT%@Tﬁd@;e&el{w A AATTCTATT
cTAGTTG'THGTbemdbEtT@M&M@ﬁcﬂé@A@&hT@@&G@MG@&GA@&@TMATGGAAAATGAA
GATGATGAIT TAERANPGTATITFCATEACT AGAACCH T EFIGATCHAG BGAGT6 8O TRB N T THAATAAATATAT

GTCTG CJEE C@IAGCWT@TCAA@’?{P GRTAT TR TEA RS COEGAACEGAAGES TAGIAGAATATCCTA

TTCTCA é{ms@éée Tg F@(&I‘T&gﬁA G@q, CAGTGCTGGT
GGTCGTEITETICATAC ﬁ c@ §° §§ GATTGGGT
AGCAGC gﬁ%é GﬁA Ag& %An% :??ﬁ?ézx AE GTTATTGCTG
CTGCAA AT %\%@ GATGTAGCA
AGTGGC%E&‘C@Z@AT@@CMT@@&TE@@ T & 8 Ap@ ATGCATGCTA
AGTCCTt @A gt g GRA Tag Ak Tb@b'ﬂh‘éﬁCﬁ*ﬁT crehYafdr G’I‘AGACTTA

TATGGcﬁmrTlmr@rmeucﬁea“ (€30 ﬂSrmAmg Gy Arg 580 585 590 gtt

101861 3t Sogth7 630 RRGRhew iwtiagrepeat (P40 8r "G n I e
[0187] Al %cé&@cg%égcééaclagjn@éét%&a@%éa@a%ga%ta{:éga%@@ttg:tagt{: ttaaaaaacc

tcccacaditcgtdct@ebediinagedahaitFaggddat t ot gt t-ggt t S ad: gcttataat
gg ttaciiil@a@waaaﬁgcgacawﬂratvmaqﬁdaat@@gcatwtsetrcaAltacmt&trtgtggtttgtc

caaact a tt a t:tci tttttgttaa
¢ %@%@tifa@gﬁ%g ? a@g gﬁ i g‘fa@é E%
gagtat Ot 6Ot cebbad F ol 860 (b E A tlabg SR L AL Bt % Sooogtot

atcagg@mtEg@:c'ﬁytadﬁ’tg'aéﬁd’htéh@cdtabltﬁaﬁtﬁﬁj’ttﬁ;c_ﬂg ch &g alzhagcactaaat
cggaac a@%@%g%t tagaget aaueo egcazgtracm%g gagcdag agggaagia
agcgaas a g CgqtgcIeFaprea ccgcgc a
o %;igg e % : e
atacat E(}é&aé&ﬂ_:y kBc a ié/g%j Eig':%gcc ggaagagtcc
tgaggC%@aa@a:daattgttgtgaEtm:gacﬁ:a@tgagig‘gt:gwaag@ttccebﬁgggﬂgc@cta@caggcagaag
tatgca%%‘-’é’agﬁ“cattc %%gmamaw%ﬂ%ﬁeamcwcmcqaseaqgcggaagtatgc

aaagcatgcat g g%gta}_:\%@ccsé cgcccagt

tcegee c tctgaget

a
- i
attcca t@@@a@@ég@itﬁ:t@ﬁigg@@&cﬁagg?ﬂ:& ket atgaggatcg
tttcge tZ@ﬁtalag@tgﬁlaatgﬁda&géah@tfhtccésncd‘dltsgﬁtlmgésmddltst%bctatgactg

gcaca a t%)ggc aa«t:%p gggqqcpcgqﬁtctttttgtca

agaccgac ggtg aa%? g g acgggcgtt
ccttgcf@e@ ﬁh ﬁaéa%@ g ggg ggggcagga
tetectftcrt ua&iﬁt t¥catacgetty

aiccgggeﬁcc%00@9@anﬁg@aﬁ(g@gmaﬂmtébwca@@cgcmwc&g&magccggtctg
gtcga %gggz g aaggcgagca
gcccgaw g%a IStcg g%g%p?c::%a %%9 cégcga;gg%g%?éatﬁr %g%(;gg%?aggggbcgctttt




Pro Gn Pro Gn Pro Gn Pro Qu Pro Gu GQu Gu Ala
Pro An Lys 20 25 30 Arg Ala Lys Lys Cys Thr Ser Asp
wO2006/Te400G n Hi s Phe Thr Lys Lys 35 40 45 G u PCES@0M6/000121
Val Ju Val Asp Ay Lys Lys Tyr Val Gn Val Trp Gy 50
55 60 His Cys Asn Phe Pro Asn Cys Lys Ala Lys Tyr Arg
Ala Gu dy Hs 65 70 75 8008 s Gy Thr Ser Ay Phe
Asn H's Leu Arg Thr Ser His Ser Leu 85 90 95 Val

ctggat i chgé; % %ngg pt@g@a iéaggggtgrcha tgatattgcet
ga tcect t tc
ctzzigta/g%g e %% g Sl

gecatcdddaghABfr ¥dgcSetctatadadst gacgccggct
ggatgaHrostcEw%gagqamt%t@cmagﬁﬁst@gucq' cmmgﬁbeggfwnadrtgeaacacggaag

gagaca gg ?ggg ﬁgﬁﬁ:%g g:%ggwa%a % ggtcgtttgt
e e L e
godiys

ggccc ttqt&thd!c tAaggﬁfabta-iﬁatA{:& Waab:b.cﬁ: tiHaaaaggatcta

ggtoaagafcc B tyy eaq%c@mcei%ﬁaep cit gc@g@tgs tstcgégccwrcg@qgtcagaccccg
tagaaa t g aaaaccaccg
ctacca %ﬂ gtﬁé 3@ ? E@ agcagagcgca
gatacc a t:ctz%&gﬁgﬁ@cc et ég Fc gcctacatacc

tcgctcmaat)@tz@sac tédsttg c\datggﬁgatﬁﬁcbtﬁ:cft@cddgetMactcaagacga
tagtta g)a%? t“&%ﬂﬁ’c FPCIIPIIBELC gAF qqtégwpgaacga‘éc‘éa
caccga agegeca a aca atc
cggtgaZQ@ZcE’Ebe@CE égiéﬁ %ﬂ’é’% ga%aﬁtﬁa%g acek 3%"&@ 2R caragtect
gtcggg23He: ggﬁb@c a@ch%fftggaaaaacgc
cagcaawqgtz tstt’rr: rqcﬁgacqiu:tmﬁg@@@ttz@@tgwtgyts,cu_t@gcmuatcccctg
attCtgiqg&tE%‘ifgéégcaféHC%tﬁcﬂsn‘SEPaIDséTP Mla Asn Gu val 260

[0188] 26H‘h2}95u&ds Df\Vhd atdilfsiASPDEl i thre€ efdnhipl&s Bf trkfédtdt HEK293 cells are

Ser Asn Leu 275 280 285 Val Cys Asp Gy
shown lprr%lgwﬁeﬁ Hilde vy (awgr esss loffaas)apsth Pﬁesthweee&aawl@g@ fk%ed by human

o 358850 o s 51550 0 ) A i

lmmedlaleb' jmentatio thy PsSand ééqueﬂée OThie Kieﬁbnstiﬁtcﬁ tBé’lSD.B Ble@dbd into human

GI u Leu S s .A Ser eu, Asp
senome 4 nporrE-moghgY Broskiicnyinyoge SbPN 2 ingeiojoghicga purrounded by
classic $hbp A¥irdct! EdpedS thabat oftth J%ﬁte&%é\@mqsﬁaﬁ%sﬁﬁﬂrﬁ%fate into new
Arg Asp Ala Leu Tyr Tyr Lys Pro Ala Leu lie Arg Leu
10Caﬁon#iys Thr 370 375 380 Ser Asp Pro Arg Arg Tyr Asp Ala
lie Cys Pro Lys Ala Gu Gu Trp 385 390 395 400 Lys
Met Ala Leu Thr Leu Phe Lys Cys Leu Lys Lys Phe Phe
[0189] ASﬂ“hb&lsle @@ﬂledrﬂaﬁmé 1‘5” A “4dVarldetthd eandSeimilat Yefé'ﬂ&ﬁtscﬂl r1he context of
Ser Thr Asn_Leu Phe Tyr 420 425 430 Lys G
descnblp& Qleepgerﬁoa Pﬁp@cwx i1 comigx| qﬁhﬁgﬁ awing Hepngyase {pete construcd to
t
cover b@gﬁhﬁlﬁgg%?a%tg&eglt&at@éo E %th} isk gxgh%%l % OinM cl@ﬂ? contradicted
by conffxp LT Va'msSéwonAmslﬂg,’é “Ahv,lng,é u“iAtladivg)” Ahd @yﬁtaﬁ’meg > are to be

ens 95 S50, O B 3 Bh b o

noted. K&ditati6f of ¥engby S Whes |ﬂe§euy ate lﬁéﬂélyoﬁﬁénﬁg@ tovéékveaﬁsga éf’fi‘)l‘thand method
500 505 510 I|e Arg Lys Leu Tyr "G n Tyr Ser Ser

of referapg igdividually Jer eaqhasqpamtﬁ 17511162@115% V\Lﬂnm The rm Tintess otherwise

1nd1categ g{ae qg.ﬂ,oar@ ﬁa(és ge &gaﬁe Neltbl eﬂ Rg)nthlgs%p Elﬁéat'l_?lg as if it were

1nd1v1du@1yI réoited hyﬁbnﬂsﬂll_fﬂd‘th&l%ﬁegcﬁﬁeﬁ iére'ﬁﬁ@arf%begdi‘myé n ﬁb}“sultable order
r- Asn GGu Leu Asp tg‘,% TrI\/Et Ser Gu Pro Leu S
2

unless o@%gwwgnql_lg@pe@ygrem er rV(y;g,c perdradigied b cortgxiseFhe use of any
and all J{'éﬂlpﬂspofog)&mglé{'yﬂt%uggeo (6.5 .,5“s§l§19 as”) provided herein, is intended merely to
better illuminate the invention and does not pose a limitation on the scope of the invention
unless otherwise claimed. No language in the specification should be construed as indicating

any non-claimed element as essential to the practice of the invention.



Val Ala Gu Tyr Pro He Leu Thr Gn He Ala Arg Asp
Val Leu Ala 595 600 605 He Gn Val Ser Thr Val Ala
w®eroeB4005er Ala Phe Ser Ala Gy Gy 610 615 6POI/362H06/000121
Val Val Asp Pro Tyr Arg Asn Arg Leu Gy Ser Qu He
Val G u625 630 635 640 Ala Leu lie Cys Thr Lys Asp Trp
Val Ala Ala Ser Arg Lys G y9Al a 645 650 655 Thr Tyr
Phe Pro Thr Met lie Gy Asp Leu Gu Val Leu Asp Ser
[0190] vaEndwdiragss obitds mventmnaarmdaswbad Tereimdncluging thabess mode known

to the 1r}yﬁ§to§se£or@§'y%§no A%ﬁ gventAslp 97 at}ﬁ%g g%ll’?osge‘%b%g?m%y may become

apparenb &) tlide of0Ordiay Q11 frﬂlﬂ@aﬂ L&)Bil]r%adlihg ﬂ&he@&ﬁg%&i’ptlon The
Artificial <220> <223> Modifjed Synthetic Nuc;l ear .
lnventorﬁcféamtzsé@lﬂ%halgsgw fo cmploy sychprigfgnsHsoanpreptaly quglsthe inventors

e o8 LA R B AOSEIRE PRy ey e

Accordel@O thi{ Gnendiggtiociidesc alh agadifieiogs gnd aggivaleptsaaf docsubject matter

recited g, Joe Ay BEORORT e o5 ACUOURT DR UG 19  Morcover, any

combma&ﬁ)ﬁcﬁg:ﬁé B0 0ASBABLP Al cMbAtS 3k Al GibsBleO AHafBs MBFRY id &RGmpassed
caagaaggaa 180 att gaagt gg aggt cgat gg aaagaaat ac

by the inyeneryyrlass afberyaesdndigated herein ercathersisepdearkycantedicted by context.
ct aagt at ag ggct gagggt catcat ggaa caagcggatt tcgaaatcac
300 ttgagaacat cacatagttt agttaaaggt cagttgtgtc
t aaaaagt ga aaaggat cat BIBDIQGRA®IDACA t aaat ct cat
ga ccttat a tac at g aagtggttag cctaaagaag 420
[0191] (¢ Aﬂ al PHPSeYE 36 groben for @ctive ehrgmesemeplk dompinsyin mouse
developmgaigt é‘@lf#'teﬁétﬁ ét?if"éagtttg ttaagtctct gcgecctcac

[0192] tttAqﬁ:ﬁ@é 9. ﬁgétcglcg &6) ga%&‘fﬁcﬁﬁ? mtRee38at 3h Fe6Rfish édentlﬁes two
nove LA bR 20 | 0305 BpheHO O tones Dev

‘ac aac gga
10:3141¢ ftatcaaaa taagtcatac 660 atgtgtgtca ccatccattg

[0193] gatAigalngaiS. Madtt gigt (060Y. c cBasiadacal caligh@ichp geard? Qool.” J Mol Biol
215:403% 410, tt cat g ttgaagggcg ccacact ggc caaaggttat cacaaacctt

cactgcaatc 780 at ttaa aacattga aaaaaattg
[0194] ¢ t"ﬂ% g %Ta@ new generation of

ehylgp Fe et %lg mpgéfg%s
protein datghage seageh PrageMs g é\@lc@éﬁfﬂftl BEHOG YW ¢ aaat ctagtt

[0195] 90%&&@%99& getc féb§%ca“kgi£ a9 1 QehHiLF fftagenesis screen in

&C G 60 gatggcttgg ctgtaattgc
Zebraﬁsgggga?g%%adg gagaaaatca aagcgattgt tcttgctgta 1020

[0196] aadtmddetsen,cl Kt ¢ttayad§93). JGkapmartsoamadigidgege deliteny imjadiegrat brain:

specificitg and tffigiinci 08 thearatwt-paeidic ggalass protmtdryatgll daldNeurobiol 13:503-

515. actagatgga attcaaccta tttgatgttg 1140 agggat gcct
tatattataa_gcctgcacta ataaggctta aaacaagtga tcctcggcagg

101971 12 Feleiunagall haile (AL ct daNaRecE Jrgplg Pogdafishgesing the Sleeping

Beauty ganspessit c BME Cenamgicgd: (1226-(3 5}t gaagaagt tttttgatct

[0198] Ca@eﬂ@ﬁcﬁcl Céta:h Clp AR ALl fhefffdd ‘é@ga?ﬁ:erl déleti %on a versatile
i accaa

mthod fd Gh 8o G Pﬁl?ac a%fews@%s‘ggal? B9800 foca 090

[0199] at M@&a? Mgt 410698 h). aiGitbmgg aﬁBNZMéHBlugﬂi@E diloantha white locus of D.

melanogds@€ B9 haﬂ%lt@ﬁ@ﬁahgﬁlembﬁ et Cgnes:698-409t acaa gaaaatattg

5
[0200] aa&opﬁ@, gfgt : C gt at %g g %I%HI{S% ogtghzfga%tgt g%g]l%t%f maize Activator
(Ac) tragspgﬁ%,sa@wr&ansgh@ ged Mééalél 1620

[0201] &C @%ﬁ&a@ﬁ %xt&% gﬁ t é’tg& 1993 <Al AGGE LiPetRARAPALRRI for the

Tl i e S s e

[0202] ct dpuaes; ddT. etttetlgmﬂﬁsat ‘a@mgglac agﬁndthgaﬂmst(ﬁ tglmpaﬁggtm@dotyped
retrovirdl 8&0toag g@geatetion ttg cegahich titeciml tfficiena genaaandfg into mammalian
and non6RGFEIRhTE1HT L AYe ARl cLdHe CBAPOE033BBYIt t gt t C

tgagtctgcg ttcagtgctg gtggtcgtgt tgttgatcct 1920

taccgcaatc gtcttggttc ggagattgtt gaagctttga tatgcacaaa

agattgggta 1980 gcagcatcta gaaaaggtgc tacatatttt

ccaacaatga ttggtgatct cgaggtgcta 2040 gactctgtta

ttgctgctgc aacaaat cat gagaatcata tggat gagga tgaagacgca

2100 atagaatttt ct aagaat aa tgaagatgta gcaagtggct

T PNA A PN A PN N A A NSO ™ PN A PN PN A S




40

<220> <221> m sc_feature <222> (1)..(2685) <223> n may
be any nucl eoti de <400> 11 attaggcttg tacatatgtn
w@etaaga@meyc ggct acaatt aatacataac cttatgtatc 6BCT/SG2006/000121

atacacatac gatttaggtg acactataga atacaagctt gcttgttctt

tttgcagaag 120 ctcagaataa acgctcaact ttggcagatc

cgccaccatg ggtcctccaa agaag@agcg 180 taaggt agaa

atggctattg ttcatgaacc acaaccacaa ccacaaccac aaccagaacc
[0203] 24CTassthdEcacal (9addac g Novel Pgosedarcagaagrasgathesis of Libraries
Contamﬁ??ﬁﬁﬂﬂ@%ni‘oaﬁ%ﬂa@ﬁﬁf ? @%@wf‘ ik Qﬁ?@h’ ?ﬁgﬂ’t 3&.@615912061

atttcaccaa aaa ggagg tcgatg )
0204 g Cado gt et g%gamg o § clakipeyhase Soreenink Lge é%r%!ae@sglatwn of
Active ]@RL@Q@ g@m@ @g gqulesat dgaa e g’@taﬁ'gl{ :2061-2064.
[0205] aa@h%ﬁoffxgaﬁ&?é%tscﬁ% 99@&)‘at o ?g ic LRI G CAR Biotechnol 8:209-

215,  ttgtgt ‘ctaa aaagt gahaa g agacataa atctcattga

540 gccttataag tacgatgaag tggttagcct aaagaagctt
[0200] caChenggWaat alaf2002).q CHighotbraughputaetection bE asttoavitig producer cell lines
leads totiagkadigtigprotedcéflitighty ghgérni dihé-traaghistiblegihigeriohs in zebra fish.” J
Virol 716:ZI0RCHOBI t ccaat aaagt cccgt gtcac tgctagaaaa tatatcatgg

[0207] att tat ! gi 88 gaaa teylgctgiqaslgtg ri}eiqc : e and its mutation
¥ 59 Hg}fYEét Gurrt lglh‘h’g&& t t ggat

provideg g5 ﬁlt PW&F@%&%&H& Qo
[0208] 84@:h‘i>?@t&@la& Qﬁgldﬁgt%‘f aﬁﬂ%ﬁ%@@%&eﬁ”g%ﬁg% 0l61:1303-1305.

CCa cact aggttat cac

[0209] aa&‘d@kt d ei% thélae(ﬂ%&@g g‘N@@mgc}ggb ¥cand dugen pa@®reatic polypeptide
st1mulata£mmgjldhav1gcntnag;t’tEnddxggm’@ztlgs 2det29c aaat gaagt agctg

[0210] tg(&%% %ar%at %&g (?ﬁ?gﬁq ?e%%aca % - eli tof transposon and

transpo uttygregcggfﬁ nﬁ’@é’t 5 ﬁaé@gglban cells.”
Biosci Rf&@d ét t gag aaaat caaag cgattgttct tgctgtaaaa
[0211] t CCudtt M:Gt ef SICABDYN 98S cletith AR R BRbAL RAAIIUSRES arge Libraries of

Peptidedt BRRH % 95 ElTIARLAGE the tlz?caﬂgtﬂ@?sof et pal ANER deaf8%ci US4, 89:1865-
1860, tgtctcaact agatggaatt caacctattt gatgttgagg gatgcctt

attataagcc 1320 tgcactaata aggcttaaaa caagtgatcc
[0212] t c§mdmR.a Ja(iGOant tHigh-Gequemay getrBdhecyamgyassiay of plasmid DNA
sequencara:g:gﬁogaglaato ﬂeﬁtﬂrzbd tzélirhﬁﬂmk gt Ptog NMmabaagt Sdi US4 @179:539'&57

at at cac
R TR, R AT o e o

[0214] 156R6isbRICATE, 20@H)J XEEFRGent %gd’éiﬁ'% M@?@&a&i&essmn in zebrafish

: s thipe cttgaccct a
using thE@ié%g gﬁa% fgg;}éé@ ﬁ Eggt@fd’gtggtgualg?&ggaaaatt 1680

[0215] t ¢ Qaggisg@,t Bidcat ab a(éa%3)t t o"atrgt@g aysterachor g vivoageyst wansfer into the
central nearecssysitia ubiigGntadeadvicl atctorct AlprirgtGengticscX:2ta§23.

[0216] tc% o b 480 §§‘§t a“g Ao %Rt Libtaic 4P S8lEE bt Snssifio Protein
Bmdlngﬁ% 058%19 %etnﬁ‘f aé‘ag@agtcaaatga attgga‘fgaa OB

[0217] t aDelveh,at.8. eat.q@993)t “SpinEr&Ra0aAbRYEd Gdiicreaéd fod greater efficiency

1nPCR%H<§ﬁ%"? Mnfel ALPY RSB 6PNt t g cagaat atcc 198
ttctcacc caaattgca@g}g gat}gtgct agcaat acaa gt gtcaactg
ttc

[0218] { ¢ ReWith g8 040 alt o tyeromstr'y 4ncdppraagh to Nonpeptide,
Nonohglog)@nc Eihemicat Bivasityt Crot.ggirt eiggté 24 azwgm 6909-6LES.

1 Fie r}??l‘ﬁ?t s - bR RO GRER R S ogencsi

in Zebfa %{’F 2220 aaat cat gag aatcat atgg

[0220] at Wﬂtﬂ aefgRAJ99H! a“gaiipldid DNA aggaéR! G ydad®Ghromosome XI.”

Naturemjgtma agt ggctcct ctccatgagc aatgtgtctt at gtttgttg
atgagc 2340 ctt gttgta at agtttatg cat gct aagt

[0221] c gr ég %),; g)h@pqsagg@m 8y ctygrigbrate Hpctional genomics
approac ctf@%ﬁ%ﬂ 0ytlecatgt g tgctagtaga cttatatgge ttcttatgtt

2460 agccaagggg gccccgggat ctggttacca ctaaaccagc

ct caagaaca cccgaatgga 2520 gtctctaagc tacataatac

caacttacac tttacaaaat gttgtccccc aagatgtagc 2580

cattcgtatc tgctcctaat aaaaagaaag tttcttcaca ttctaaaaaa

aaaaaaaaaa 2640 aaaaaaaaaa aaaaaaaacC cccccccccce

cccccctgca ggtcgac 2687 <210> 12 <211> 11 <212> DNA

PN A S A PN L oL o4 a o a A oA PN A PN A~ N A A
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<213> Artificial <220> <223> PCR Priner <400> 15
gtatcgataa gcttgatatc gaattcc 27 <210> 16 <211> 46
WO 2008242400A <213> Artificial <220> <223> PCR PrPem®8G2006/000121

<400> 16 cgcggatccg ccaccatggg tcctccaaag aagaagcgta

aggtag 46 <210> 17 <211>- 27 <212> DNA <213>

Artificial <220> <223> PCR i ner <400> 17 gtatcgataa

gcttgatatc gaattcc 27 <210> 18 <211> 23 <212> DNA
[0222] <2 1B3mi, A.tet fal. il 991)< 2 PRzudoghe>foftnatioer oLifine 1@ikemia virus with the G
protein gﬁgesmmetrcsamdtitgtvﬁ@acu Hgel @313@L020719 <211> 21<212>

> Ar |aI 20> <223> Pri rrer <400> 19

[0223] %t t i Recygsive) Idpcoppplutian -of7 {gmbmaserial Chemical
Librarigsgy @”1 atlpdeqdk iS¢h A<922b142%212§36 NLS- TPasel 03- 807

[0224] <4Qﬁﬁk§&1 it &8lat. A996fr GSéﬁéﬁlvlﬂ%;’[oLl P;?torf‘égd ls% y@iligpfb seizures of

nmela&@ﬁgﬁé‘ﬁo%fﬁdw” Beturk Bl ss & 1T  D0 58 30 G n

[0225] pr ErgumymprSoCGtual(1PB)u ‘Rretedtion & huthys eAdathdlial dells from oxidant
injury by sd@osir8Sndiatéd TansfSeof Asp hualan TeapaltdencDINA. PheVullic Acids Res
21:1607.3{6}2 Lys Gu lie u Val Gu 50 55 60 Val Asp Ay Lys

Asn Phe Pro 65 70
[0226] P V&RPg) i SA%F ' Iﬁ&ls? 395 Hheeane) Jviflh Sleghing Beauty
transpom ’l"””é&‘i‘”’ ”8@0 §5§ “Bfe Arg Asn His Leu Arg Thr

[0227] SelFalibsl, PRA. diQY (;’398)'—3"3&% oﬁh@n b H1611997 zszrSelilixgnt%&n Drosophila

maurztz&-r?iejiné)éﬁra§%ﬁs (1;’ ‘é:?’gl S?y STyr %?g G u Vval Val

[0228] Sededenoff, P et pb (L88B)Hi Isolbjecm #f theiBMsA@EbIb4failze eohtralling elements
AcandMat Cell$5CB6-2R2r Pro Phe Asn lie Val Gu Hs Gu Tyr

45 15 5 d.u P Ly. eu Ar
[0229] Pl 1 q W?l arltgxgdx I%gafag ijgﬂl |1ﬁg'ge library of
ohgopew s%@reg{;g é;’;lrgmﬁtlga Qe}%élgtlg% eef9rr t]é\go@Bepldz} ?L%SIO

[0230] G Fick&er1G3.., 10 Ihyss, [Py, (__PQI)G‘Trah (%ni@ﬁ‘sﬂ—ﬁb? aﬁcﬁuﬁ(’v@i&” In Genetic

(oK P hr 195 200 205 Met p
Engmeeg'@ %IOVQJQK B, ﬁ%ﬁmﬁﬁeL s Ser Tyr Met Cys Val Thr210

ys
[0231] 21@1(2@@ TiRe ¢t al. T(r199$) e plasip At 'exmes};@l lafuth@l pystic fibrosis
transmempsangrepniijigangg| regylotor with an adeno-associated virus vector.” Proc Natl Acad

Sci US4 90:10613-10617.

[0232]  Fodor, S. et al. (1993). “Multiplexed biochemical assays with biological chips.”
Nature 364:555-556.

[0233] Gallop, M.A. et al. (1994). “Applications of combinatorial technologies to drug
discovery. 1. Background and peptide combinatorial libraries.” J. Med. Chem. 37:1233-1251.

[0234] Golling, G. et al. (2002). “Insertional mutagenesis in zebrafish rapidly identifies
genes essential for early vertebrate development.” Nat Genet 31:135-140.

[0235] Gong, Z. et al. (2002). “Green fluorescent protein expression in germ-line
transmitted transgenic zebrafish under a stratified epithelial promoter from keratin8.” Dev Dyn
223:204-215.

[0236] Gossler et al. (1989). “Mouse Embryonic Stem Cells and Reporter Constructs to
Detect Developmentally Regulated Genes.” Science 244:463-465.

[0237] Graham, M., et al. (1997). “Overexpression of Agrt leads to obesity in transgenic
mice.” Nat Genet 17: 273-274

[0238]  Hackett, P.B. et al. (2005). “Sleeping beauty transposon-mediated gene therapy for
prolonged expression.” Adv Genet 54:189-232.

[0239] Haffter, P. et al. (1996). “The identification of genes with unique and essential
functions in the development of the zebrafish Danio rerio.” Development 123:1-36.

[0240]  Halford, J.C. (2001). “Pharmacology of appetite suppression: implication for the
treatment of obesity.” Curr Drug Targets 2:353-370.
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225 230 235 240 Phe Phe H's Val Gu Ay Arg His Thr
Gy Gn Arg Leu Ser A n Thr 245 250 255 Phe Thr Al a
wo p@oivtoolal Lys Trp Asn lie Gu Lys Lys Leu PPeT/8G2006/000121

260 265 . 270 Leu Ser Leu Asp Asn Ala Ser Ala Asn Qu

Val Ala Val His Asp lie 275 280 285 lie Qu Asp Leu

G n Asp Thr Asp Ser Asn Leubd/al Cys Asp Gy Ala 290

295 300 Phe Phe His Val Arg Cys Ala Cys His lie Leu
[0241] AsHdyeB.¥alet Alla(1999).30°%P 3lednedl SnBPidnidgpediant Lgene Adctivation in the
DrosopM#d etd. ”ePﬁbcaNﬁlﬂcEJiiScﬂ-UM Gi1510ys5260.e Lys Ala H e 325

330,335 Va Va r Ser. Pro Leu N e ,
0242) 3 heegayel, Q2K MeiposiE heps Faing on olguieBr” Dev Bio
243:209%2* L eu Asp Lys Ser Lys Gy He Ser Tyr Asp 355 360

[0243] 363 e¥aleino®A. et AL (1981).T h (%0 apBlegdtivn JBihailz€ Ech%toP@Ab) transposase

in nuclefofnASR é’sp'eﬁﬁ aﬁg @et%ﬁ?a ﬁggpl fs. ”Tﬁarng‘Y§8?5g§1§ 39 5 400

e Arg. Le
[0244] Ty quthqQ KAlea alri (%O(tl? S “Efﬁsslfmt @hmnapsgnal EruspPsition p€ a Vsl /mariner- like
transposiinaSleapingTReaugd 1 mike. ”41]?50d.M¢Eﬂ F!hcetl &ysUkﬂ/ §8t%l91+951961_ys

Ph r 420. 42 430
[0245] $1 %llﬁp %ﬁ;{l I) d11v FSI evelopment of
% gonsls 53%

non-pe ﬁé:hg BYﬁ-PIEmEy@dA@ }Lkétan &P mﬁemgharmacology
33:68-7éys val His Gu Lys Phe Val He 450 455 460 Arg Arg

[0246] VetHdNbA-FYaHn, Al 2et M2t (1590). OBk disién BrQ ﬁ‘-ﬁkéh‘l@fm@ fraJs‘i)Bsable element
(dc del ﬁn%%raﬁ&%ﬁZéaﬂqg Plniag effihcEll Hy b

e 4951%&85 Pgt Lreglon of the
transpo ?e%fﬁe Olﬁ‘g’ @é’%’%‘?l }QE’ Lys Phe His Gy Asp

[0247] Se rH(ﬁ@ht@OB. Ale aty(l 999)5 VEhe MCSOf\EyhthéBp pAptdePbmanbiastorial libraries
for the lﬂelgiﬁlatioirloﬁblﬁaql\te)@sphées ”I')BiotEdIﬂzz@&@ 132324020, Phe Tyr

Ser. Se Pro s.. Thr S,.Th
[0248] 3 gAon ré?glm@ Pgi{J 2aRances the
detectio Eﬁi{z af%g aRé%FDES ]\gl%b B@C %”%‘ég ‘P8 ]T(_§ n Asn Tyr

[0249] LeUzddak, @. Varde'y. Lmsz%moﬁyr Aﬁ]@:e% B’@ht;ﬁtfangfdsnﬁgg biology and

applicaffofld for’ &oé%ﬂlaﬁﬂér > PRR Th¥S9 Ser Gu Pro
Leu Lys Hi's Ser 55 580 585 590 G n Phe Asp lie Leu

[0250] seKappes, Ki gt Ak ¢1995). Afykyaptipitranggogably element6@6ta@oto study gene
structurg @6d finstipw(i HiWObﬂmeﬂ@icﬂlanAﬁg ShemttyB).J. | el Qdfard Usiversity Press,
Oxford,@pn 69400Ser Thr 610 615 620 Val AI a Ser Gu Ser Ala

[0251] Ph 255 l@éﬁ/ﬁ;ﬁ alA‘ O%%;ﬁ{zg% nia gec\é? ogélge m:f%{:twe efficient
mtegratpéxdn {0 tae pytiangEnQIn xdpFrp val Ala Ala

[0252] SelKAWdkahi SK Chd R Nodh (20\-%}%, PirenEp Ritlod o600 788D eRklnt, an Ac-like

r
2:;13?%%%% iy é’;egn{ésgo 681§hAs i Japs, %nmﬁ?ése ‘JR?EW stem cells.”
u

Asp u Asp Ala lie Qu Phe Ser 690 695 700 Lys
[0253] As Kaxeakami,uK AstpalV2000).a " BentifitagioBenf aStnctiomal Bdbspoidbe of the Tol2
element/ 415 As2ikeel@dent ZbhrtheJ apaibemBiNkatidh 3andAtd rdrispoditior<iddBe zebrafish
germ lifedg@® Ploc Nl A4S0 TS A0ER1 1403c0g08L tt gt atat cccg 24.

<2 2 <211> 22 <212> DNA
[0254] ]Igawi , K. et al. (2004). “Excision of the Tol2 transposable element of the
medaka fish Oryzias latzpes in Xenopus laevis and Xenopus tropicalis.” Gene 338:93-98.

[0255] Kimmel, C.B. (1989). “Genetics and Early Development of Zebrafish.” Trends
Genet 5:283-288.

[0256] Koga, A. et al. (2002). “Gene transfer and coining of flanking chromosomal regions
using the medaka fish Tol2 transposable element.” Mar Biotechnol (NY) 4:6-11.

[0257] Kothary et al. (1988). “A tranégene containing lacZ inserted into the dystonia locus
is expressed in neural tube.” Nature 335:435-437.

[0258] Krieg, P.A. and D.A. Melton (1984). “Functional messenger RNAs are produced by
SP6 in vitro transcription of cloned cDNAs.” Nucleic Acids Res 12:7057-7070.
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<213> Artificial <220> <223> Priner <400> 22
cgttcecgttt tcgtttttta cc 22<210> 23 <211> 20 <212> DNA
W 200822480t i fi ci al <220> <223> Priner <400> 23 PCT/SG2006/000121

cggtcggtac gggattttcc 20 <210> 24 <211> 24 <212> DNA

<213> Artificial <220> <223> Priner <400> 24

cgattaccgt atttatcccg ttcg B4 <210> 25 <211> 19 <212>

DNA <213> Artificial <220> <223> Prinmer <400> 25
[0259] ¢ cdgtmtadc(1089) t tAricagoncofi@snigpaterial library methods ipNancer research
and drugﬂzsswwf’lxﬂntmaaberdZZ@nDesZHBM?riﬁﬁer <400> 26

[0260] %}1{2 ga 9%%&2 Jv tgﬁ% gi ﬁglﬁﬁ%r 1%%(%‘211@%% or identifying
ligand-binding fct bvtlﬁ're 59 ‘(‘f)" (16) <223> n may be any
[0261] nudlaadédr E‘fS.ﬂ@D{ZQ(Yl)M@Mﬁmﬁermﬁfgaﬂﬁl aifalys2slO8théGuman genome.”
Nature 40%450-051 <212> DNA <213> Artificial <2205 <223> Prl e

<220>, <221> mi sc eature <222> (1)..(16) <223> n
10262] anf sl dhfs ded FBo Maevd i oFNeonbter ¥ <o osnpgnducer of
consumupaiory belgavigrip satpRNPeppidgsS:APLS ﬂg%ﬁ al <220> <223> Pri ner

<2 d < 3 .
g;lz;sz] %%?ze fvf g?;ﬁgg TRy fo r#r{a) te%slc d &%ﬁtigl "W+ Opin Mol

[0264] Lin, S. et al. (1994). “Integration and germ-line transmission of a pseudotyped
retroviral vector in zebrafish.” Science 265:666-669.

[0265] Liu, L. et al. (2005). “Endothelial targeting of the Sleeping Beauty transposon within
lung.” Mol Ther 10:97-105.

[0266] Liu, L. et al. (2006). “Sustained FVIII Expression and Phenotypic Correction of
Hemophilia A in Neonatal Mice Using an Endothelial-Targeted Sleeping Beauty Transposon.”
Mol Ther Feb 3; [Epub ahead of print].

[0267] Liu, Y.G. and R.F. Whittier (1995). “Thermal asymmetric interlaced PCR:
automatable amplification and sequencing of insert end fragments from P1 and YAC clones for
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[0268] Lu, JK. et al. (1992). “Integration, expression and germ-line transmission of foreign
growth hormone genes in medaka (Oryzias latipes).” Molec Mar Biol Biotechnol 1:366-375.

[0269] Miklos, G.L. and G.M. Rubin (1996). “The role of the genome project in
determining gene function: insights from model organisms.” Cell 86:521-529.
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<210> 30 <211> 16 <212> DNA <213> Artificial <220>
<223> Prinmer <220> <221> m sc_feature <222> (1)..{16)
wo2@8a2400may be any nucl eoti de <400> 30 ncasgamemysG2006/000121
cswcaa 16<210> 31 <211> 4 <212> PRT <213> Zea nays
<400> 31 Met Ala lie Val 1 <210> 32 <211> 25 <212> DNA
<213> Artificial <220> <2234 Zea mays Ds fl anked by
zebrafish DNA <400> 32 catgttgaac tgactaggga tgaaa 25
[0278] <2Parin@3 82 Fi>al2{20402).2>“Efthne&]182p Ardrsposabrl cleRiz@t as a tool for
identificaidn of delsprychtdDs; epalaled Getas id ebrafisisih VDY IOy 3 331:449-459.

tt atccc ag tc 25 <210> 34 <211> 25 v
[0279] py Riasisroo kAl (IBOR o Moo msehagispsOffrpasppsitipp el control
Cell T4:3$1 786y af | sh DNA <400> 34 tatatgcttt tctttaggga tgaaa

[0280] 25 poRitdan, o F<2lLt @85%1 e%leg%%l >efliddct & He H228>controlling

e by zebrafish DNA <400> 35
eleme“t’f‘%%c?te”éi’f‘@t%s?;m tgctg 25 <210> 36<211> 2148

[0281] <2PoweBNR.A24dt3t (AP92)f i“Elemtrop@ation: a2@&hod for transferring genes into the
gameted\b{S{dthtsh TBaselddnB0reric)SShadtd) xaish. (latypet poidatus), and common

carp (C)p28a6 23336).’0 Al Bid] Haledfgol 1:301 BOBCat ga accacaacca

60 Qaa ga accacaacca cagccacaac .
[0282] ct g‘gﬁﬁa@g@g gﬁ%{t géeé]a%rggg ﬁgrargg?cg)‘;ptlde Y is critically

requiredyfo tiQrhelgnet W@@qsﬂ@g@ce‘:a SefblaBiol 825 5027-5035.

[0283] at tl&%aﬂt 8021202989 2 tGehnd Bthe HehfoAQR! CleRIRMIFAL 4i8cans Te3
e:lemen‘cclﬁl"[’1’&3t éeio?aqfsh (9,151%;{09’@ gpelaa0i @ ag ggct gagggt

at ggaa caagcggatt tcgaaatcac 300 ttgagaacat
[0284] c ad?aclwgdson, BN tehala (R02) affiengtrgpair ambizangospa-mediggd gemt therapy.”
Stem Cema()g@éa]alagaca taaatctcat tgagcettat aagtacgatg

[0285] 3 g% Cg—{ t%a% 2298[473 0 t cat i ég caat aaanggghromatm structure:

Mol °neg P PAYYER é’f‘te&? % ‘lt"@dEaR #5¢al- @Q’F&S@Bﬂl‘é‘? sites.” J
Virol 613 -aga 540 aaatatatca tggatttgta tttggaagaa
[0286] 223QRH22I{1998) 2¢A0ABEI hARLFR oD Qe fncﬁ%s%gala detecting tissue-

i caaaa t tcat ac
e T R

[0287] t c Rvathadigetaal. t @OO8)yc ‘Szz@temauctgauabgﬁmcganmc@cs in Drosophila.”
Developz;mcm 4049-t@3Aggt t at cacaaacctt cactgcaatc 780

t aa a ggaaa ttt gt c at aa
R
signaling 19 #p ga doderr Dy eFir 3OS, Hieb 1
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tgtgatggtg ctttctttca tgtgaggtgt gcttgtcaca tactgaactt
ggttgcaaag 960 gatggcttgg ctgtaattgc aggaacaatt
wQa@adaz@mdra aagcgattgt tcttgctgta 1020 aaat ct t BCT/SG2006/000121

ctttgcagtg ggaagaacta atgaagtgtg ctagtgaatg tgacttggat

1080 aaatctaaag ggatctcata tgatgtctca actagatgga

attcaaccta tttgatgttg 1140 Ggggat gcct tatattataa

gcctgcacta ataaggctta aaacaagtga tcctcgcagg 1200
[0296] t adudaters daet alt (1992} a4llegyC ceegrypa genaya agpiengng prdje@cs beginning.”
Nature 336:83dd@t gt 1260 ttgaagaagt tttttgatct cactgaactc

ctatct a caat.at a aat, 1320 .ttatfttaca,, .
[0297] a%%gﬂ%%gﬁ @ggt@-a%ﬂ ety M%ﬁa&mgﬁgm Dligpmey: design,
proparalia Gnd PIRRPHISSe o AUt bAlFic dSib Bz Re T iP3aaa
[0298] agiSubfiAdHsh, Al &t q1998. AR pRdiHoCadhdsy BOdntisense oligomers
comparé@inAIAAELE ahd FEddl s 230 naenEaaR M bR DBPT:63-70.

. attgagttct atatgaaaaa atttcatggt gattcataca aagttcatgt _
[0299] ag + W-S.1 t Hapljigs €2000).aj4ebrafish grutativasand functional analysis
of the verdghrate ggnamet’ agerms tDew 1d¢is5etRaag 1620 acaaagacaa

ct atga .t ga acct t aaaat at aa ...
N S
at Celf Gok §1102310% gaat t ggat 1740 aaatatatgt ctgaacccct
[0301] tt t\ymegChC. &ailq@00B0t The 8&juehdéd of tBé BAhaS &t Feience 291:1304-
1351. aggggaaggg ttgcagaata tcctattctc acccaaattg caagggat gt
gctagcaata 1860 caagtgtcaa ctgttgcttc tgagtctgceg
[0302] ¢ t %we,cf‘t.gat gt élﬁ&,ég;g{\cq of gesclor retwyiral inéasgtioas enap near DNase I-
hypersegsitive gjeps e cljgawbing of #ingh6@683-082. t at gcacaaa agattgggta

[0303] 198P 9cageal i &, %&%ég%gg)t g%jittiorf ¢ Qf%%: 9%:/Ds transposable
SRt Sl R

acaa 2100
[0304] at dfesttrficld, Ma6208).adlHegZelgafigi Boofe ad gh@dc forctieClabsimtory use of
Zebrafidh\antAm) 3h €d.1 UnivResd of Ordgor ess<BhigeneArti fi ci al

<220> <2]§3> Modi ie&yAc Jransposase Construct <220>
[0305] 5 Nisnholds, Fost o d200D5 - Faest Seloctas) Tapasion o lhs Zetgafish rag!
Gene.” Scignce 337:99-4480> 37 attaggcttg tacatatgtn gttagaacgc

‘[0306] 996LRCART k¢ ﬁ?g}q@@g&f‘% oehdrALHLALE fcﬁth%é’rfé?ﬂ%a& h;)%h-titer, antropic
retrovir %fc{o‘?&g qg%ﬂ?% di cﬁ'&?fﬁfﬁﬁxﬁ&? 1%&)%{ géeg.t’t P;c%c1 z‘?%ﬁ@p Sci USA
91:95641 tcagdat aa acgctcaac ggcdgatc cgccaccatg

"ggtcctccag agaagaagcg 180 taaggtagaa atggctattg
[0307] t t Zabgaadc enahadOH4)aa “Safetaant afficasy adoepetitivd4fdenovirus-mediated

transfer @€ GFTRACTAN ACto by Wpith RC o RAE8s AWPAHOAGES.”C NgARE &8&ics 6:75-
83. caaagaagtg 300 cacatcggat gtatggcagc atttcaccaa

gaaggaaat t gaagt agg, tcgatggaaa 360 gaaatacgtt .
[0308] ca?‘?‘é&g@g elhele %%@a_a Aay enheaeedh greey dugmseed magieln aldyye sensitive
detection pd genprigangter an meamaalieacalls. ) Ajochtert BigplyaaRas dammmgun 227:707-711.

[0309] 29 %ﬁﬁérﬁﬁﬁnaﬁ%? {4 F“ﬁi?&v‘e@ﬁc?r%%@

. adic g%a%tg%%.\%s ﬁg-transmembrane G-
g{,?gggé% ARG R PR s Bl Tt Mg Chem

tatgca 600 tgaataccct ttcaatattg tagaacatga
gtactttgtt gagtttgtta agtctctgcg 660 ccctcacttt

ccaat aaagt cccgtgtcac tgctagaaaa tatatcatgg atttgtattt
720ggaagaaaaa gaaaagttgt at ggaaaact aaaagatgtt
cagtctcgct tcagtacaac 780 tatggatatg tggacatctt

gt caaaat aa gtcatacatg tgtgtcacca tccattggat 840
tgatgatgat tggtgtctcc aaaaaagaat tgttggcttt tttcatgttg
aagggcgcca 900 cactggccaa aggttatcac aaaccttcac
tgcaatcatg gttaagtgga acattgagaa 960 aaaattgttt
gccttgtctt tggataatgc tagtgcaaat gaagtagctg tgcacgat at
1020 aattgaggat ttgcaggaca ctgattcaaa tctagtttgt
gatggtgctt tctttcatgt 1080 gaggtgtgct tgtcacatac

t gaacttggt tgcaaaggat ggcttggctg taattgcagg 1140
aacaattgag aaaatcaaag cgattgttct tgctgtaaaa tettctcctt
t gcagt ggga 1200 agaactaatg aagtgtgcta gtgaatgtga
cttggat aaa tctaaaggga tctcatatga 1260 tgtctcaact
agatggaatt caacctattt gatgttgagg gatgccttat attataagcc
1320 tgcactaata aggcttaaaa caagtgatcc tcgcaggtac
gatgcaattt gtcctaaagc 1380 cgaggagt gg aagat ggcat
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agccaagggg gccccgggat ctggttacca ctaaaccagc ctcaagaaca
cccgaat gga 2520gt ctct aagc tacat aatac caacttacac
W pdoaga@ment gttgtccccc aagatgtagc 2580 catt cgtBECTSG2006/000121

tgctcct aat aaaaagaaag tttcttcaca ttctaaaaaa aaaaaaaaaa

2640 aaaaaaaaaa aaaaaaaacC cccccccccc cccccctgceca

ggt cgac 2687 <210> 38 <2116660 <212> DNA <213>

Artificial <220> <223> Prinmer <400> 38 ctcaactttg
WHATJS AP I8accat ggct attgttcatg aaccacaacc 50 <2. 10>

39 <211> 50 <212> DNA <213> Artificial <220> <223>

Primer <400> 39 ggttgtggtt catgaacaat agccatggtg

) c iet C g i 0 i i > i
L Sk gagcataplioaheS R RIS B e imere
peys et can bigd te agudifiedadaigospesase 31 <210> 41 <211>
32 <212> DNA <213> Artificial <220> <223> PCR Pri ner
<400> 41 agagaccggt cctggagagg agccacttgc ta 32 <210>

2.  %He sacldie adidl fFaddent ONGlaf)d 13 whésein fHedhwdried38peatl A3 3elected from the
Pri mer <400> 42 agaagaagcg taaggtagaa at ggtgagca
goypeaRdgeRt: 42 <210> 43 <211> 42 <212> DNA <213>

Arti f.{ag ii@erté&%&?eaﬁ%ﬁﬁ%r %%Waﬁéglgﬁxeﬁtg gctcctcgec

cttgctcacc atttctacct ta tctt ct 42 <210> 44 <211>
716 <) Anvd?iRd repchBethar driefpiacti oflthe< D2 3> en@ 285required sequence and part

tﬁg@?’_TPaSel 03-807 <400> 44 Met Gy Pro Pro Gu Lys

P: epd clyra e S6ECO8FR 1ie Val His 1 5 10 15 G U

Pro Qd) ifV&tcd @%?ﬁﬁlﬁ BreFpeRt &3 Ds BP @né - egﬁir@ Bedtiefice having the
30 G Gu G u Ala Pr

G@n Pro 20 25 n Pro Gu Pro Gu GQu So ]
wigleatide sageenap set fpsth in SR IDIF0AS ar@l prast oBthe As B’ wad cis-required

, i s Phe.Thr, Lvs Lys Uy . A& u 50
SR Da ke g opts sy i e h a8 g 00
Cys Aqd) ithatddrepéits it éfe it 66 Ds Gy enll Wis-Agairkd Seqiéhce having the
Arg Ala Gu Gy Hs Hs Gy Thr Ser Gy 85 90 95 Phe
Rileotils spraence SetApEh Th Audeqtie 36852904 AR 1D NQg gnd part of the
2 %5 laﬁd"czg'ggqlﬁl%ﬁ seq&e}xge having a nucleotide sequence set forth in nucleotides 43-
412 of SEQ ID NO:1; and

(e) inverted repeats that are part of a Ds 5° end cis-required sequence having at

least 80% identity to the Ds 5° end cis-required sequence of (c) or (d) and part of a Ds 3’
end cis-required sequence having at least 80% identity to the Ds 3° end cis-required

sequence of (c¢) or (d), wherein the Ds 5’ end cis-required sequence and Ds 3’ end cis-

required sequence can bind to the modified Ac transposase.

3. The nucleic acid fragment of claim 1, wherein the nucleic acid fragment is part of a

vector.

4.  The nucleic acid fragment of claim 1, wherein the polynucleotide is stably incorporated

in the genome of a fish.

5. The nucleic acid fragment of claim 1, wherein the modified Ac transposase comprises an
amino acid sequence having at least 80% identity to SEQ ID NO:8 and catalyzes the

integration of a polynucleotide into DNA in a vertebrate cell.



Cys Leu Lys Ser Gu Lys Asp H's Ay Lys Asp lie Asn
Leu lie Ju 115 120 125 Pro Tyr Lys Tyr Asp G u Val
wo/2do6SBt00Leu Lys Lys Leu H's Leu Ala 130 135 1BOI/BGH06/000121

lie Mt Hs Gu Tyr Pro Phe Asn lie Val Gu Hs Qu

Tyr Phe 145 . 150 155 160 Val G u Phe Val Lys Ser Leu

Arg Pro His Phe Pro lie Lys6Ser Argl65 170 175 Val Thr

Ala Arg Lys Tyr lie Met Asp Leu Tyr Leu Gu Qu Lys

Theinddeicletl fragmeytsofl dainT iy whbseil e halynlofetilierodfgirises at least a

G n Ser. Arg Phe.Ser. Thr Thr 195 200 205 Met Asp Met

ﬁt}rgormfars@?ewgmgﬁraﬁen Lys Ser Tyr Met Cys Val Thr

210 215 220 lie H's Trp lie Asp Asp Asp Trp Cys Leu

An Lys Arg lie Val Gy 225 230 235 240 Phe Phe H's

Vha n@leic @rig fagment of Thum @, yherein fregpalmpcstideicomptises at least one
5 . Thr Ala lie Met Val Lys Trp Asn lie

éﬁi’ge%ﬁf’g%’;g/‘g{%g“’ﬁhe Ala 260 265 270 Leu Ser Leu Asp

Asn Ala Ser Ala Asn Gu Val Ala Val H's Asp lie 275

280 285 lie Gu Asp Leu G n Asp Thr Asp Ser Asn Leu

Thg n@g}glc A§¥51 ﬁ;lgﬂg}t@fg@fgmz’égvlg@gnﬁh@ CEpiasHp1s cqurol Agggon is selected

B B Rl o OB Sl B G iReRe &

Lys He Lys Ala H e 325 330 335 Val Leu Ala Val Lys

Tonjeic apf St (bf elfim L frcistin AP ancallide fomy ey p promoter
Gty Tikechofhs 8651 30113651 oy Satadill Tafled Trp ASn Ser
y

r Leu Met Leu Arg Asp a Leu 370 375 380 Tyr
Tyr Lys Pro Ala Leu He Arg Leu Lys Thr Ser Asp Pro

R R R R Y —
Eipableyss iflygratiulislihs cdly gerdhee. Phe Asp Leu Thr- Gu Leu

Leu Ser 420 425 430 Ay Thr An Tyr Ser Thr Al a Asn
Leu Phe Tyr Lys Gy Phe Cys Gu 435 440 445 H e Lys

' I
S Gs Uil s T ReR Y DI E kb igPhi e DRPR R yelgbrate el
ehepridting:Lys Tyr Trp Lys 465 470 475 480 Val Ser Asn H
e Ala Leu Val Al a s Phe Leu, Asp Pro Arqg. Tyr485 .
200 svspglied, &2 wanoRsh ar'a eI sid eofips fie odified e
tPhpblage; @ Asp Ser 500 505 510 Tyr Lys Val His Val
Asp” Asp Phe Val Arg Val He Arg Lys Leu Tyr 515 520 )
525 @ hugdhis aFid fragmergeompyisingarpabymicketidapasitipred hatween inverted

ke l{pifilo B olReRARukipoR8 G0 525 550 555

560 Phe G n Asn Tyr Leu H's Gu Leu Lys Asp Tyr Asp
Gn Val Qu Ser 565 570 575 Asn Qu Leu Asp Lys Tyr
ot sesrtrangfeg spstem of ¢laie 1 1, yhergin theaipnverted mspenats g ssipgted from the

: e Leu Ser Trp Trp Arg Ay Arg Val Ala
gogp%r 1@?’%@95 600 605 He Leu Thr Gn He Ala Arg
Asp Val) invertedre@pebtsehdBare pat ofSeDs Elemet,0 615 620 Val
Ala Ser .G u Ser Al a Phe Ser y.,dy Arg Val Val
Asp ipvasteg Jppestthguere pgrt 02‘@6 ggé /fqné Cisstpamred sgquence and part

G o s Yah cflrdodhal defrtdes O/S Thr 645 650 655 Lys
Asp T Ala”Ala Ser Arg Lys Ay Ala Thr Tyr Phe

p Trp Val
Pro T(vs) iD6Hted 3EpGTOthek treHpast &I Ps AS ent enis-Eiquirkt sequence having the
As r Val He Al .&75 680, 6 nts. . .
ReoRd stiong felaspinn SHQ P AR ghdupart pF BhecPf 3pad cis-required
SRience having a nucleotide sequence set forth in SEQ ID NO:49;
(d) inverted repeats that are part of Ds 5’ end cis-required sequence having the
nucleotide sequence set forth in nucleotides 3657-3903 of SEQ ID NO:1 and part of the



13,

14.

15.

16.

17.

18.

19.

20.

690 695 700 Lys Asn Asn Gu Asp Val Ala Ser Ay Ser
Ser Pro 705 710 715 <210> 45 <211> 292 <212> DNA <213>

wQ@emoraypsl <400> 45 cagggat gaa agt aggat gg gaaaarCr/s8G2006/000121

taccgaccgt tatcgtataa ccgattttgt 60 tag.ttttatc

ccgatcgatt tcgaacccga ggtaaaaaac gaaaacggaa cggaaacggg

120 at at acaaaa cggt aaacgg dﬁhcggaaac ggt agagct a

g;ttcccgac cgtttcaccg 180 ggatcccgtt tttaatcggg
§aewtogrequirsgseausnge haiting a oncleotidecggurmcg actZaoh in nucleotides 43-

. £10C cctcgagec gettaagttt aaacgcgtta acaattggec
AR ls Ei BNV S e AR P M e

<220>(ey 22vrted EefdAtd\Nhaf aRGiRNGf H0C> Al @Rfcddira@kéquence having at
aattaggggg.tcattag}tc atagcccata tatggagttc cgggttacat
¢

lsast$9¢e idsatitto dbaPy §c v cisaeqybied sacuenge e o &) and part of a Ds 37

23 gt Caf.; t s , .
GREESCAIR LAReak PRl 2, | A PRI @ JEE TGS and civ-roquired
squedetafag) gt @)avhgrein decbt §ead) ciraeqticdagtugicatandt/at 3 end cis-
ccaagf acqc 240 cctajtga . cgtcaat gac t aaat ggc
o Gobee e forthghe AoairE 505k gogact
tcctacttgg cagtacatct acgtattagt catcgctatt accatggtga

360 tgcggttttg gcagtacatc aatgggcgtg gatagcggtt .
Thpgenedtaggley gustemod shimAd, gheteorthe snodified datrgusposase comprises an

al agtt tgttttaqgca, cca caa 0,

AndCaY bt i bt B SRRCRERRERTERRQ D N0tk ang cgtyees the
ateeatindgBheopélyagdésidetiato PRAGAYeREbARIdkIagt ga

accgt cagat ccgctagcgc taccggactc 600 agatctcgag

ctcaagcttc gaattctgca gtcgacggta ccgcgggccc gggatccatc
PR RRRRL H g 30CRRRTS AHAOAANN e M AGER09 8. rancposase
ccacaagttc agcgtgtccg gcgagggcga gggcgatgcc 780

ct acggca a ct gaccct aa tcatc tgcaccacc caagc ccC ..
@Sﬁ §8&?f@5sf 20ySH 9 & @g?ﬁ &3}&%@& lensgaéﬁ? 3&%@1& i Lcoding the
SbaFRAL QG ankFRASC AL Be HEAGHALRAE 2P RA ALIPRYEaJC

acgacttctt caagtccgcc atgcccgaag gctacgtcca ggagcgcacc
960 atcttcttca aggacgacgg caactacaag acccgcgccg

a cgac,1020 accctggtga a cat.cga . .
T e RS R Bt S R B 62 RRUERGtpia cncoding the
0oddrd aftgtaishosEt and ahe hadléid GRUCisGidban Gtk SatedliBloCik P@fome of a
cgacaagcag 1140 aagaacggca tcaaggtgaa cttcaagatc

Haaca t cgaggacgg cagcgtgcag 1200 ctcgccgacc
actaccagca gaacaccccc atcggcgacg gccccgtgcet gctgceccgac
1260 aaccactacc tgagcaccca gtccgccctg agcaaagacc
Tha gegatasfgegeta odclal®@?Dl, aviggéiaahe autigipagdid dgigment is part of a
g% cgccgcc gggatcactc tcggcatgga cgagctgtac 1380
aaagcg gccgc 1395<210> 47 <211> 1716 <212> DNA
<213> Artificial <220> <223> pBBSD plasm d fragnent
<400> 47 gatatcgcta gctcgagatc gggagatctg gcctccgcegce
Elagy genet traygfer gystemadfpdaig0l iy gdegds docpelyoidedsgds stably incorporated
cgctgcc acat Cg aagggcgcac gagcgtcctg 120
%ﬁg%g?%) %°d%§3§%§§?c aggacagcgg cccgctgctc ataagactcg
gccttagaac 180 cccagtatca gcagaaggac attttaggac
ggacttggg tgactctagg gcactggttt 240 tctttccaga .
g‘@é@@a@w@mf&%aﬁdﬂmﬂéwg@w thet pajgangdaotide tegpyiacsgat least a
Iggﬁ t ¢ddi.gaa cgccgatgat tatataagga
gc%@ggégﬁ&%ﬁgaggga90636o tagttccgtc gcagccggga
tttgggtcgc ggttcttgtt tgtggatcgc tgtgatcgtc 420
cttggt gag_tagcgggct g.ct gggct ggc cggggctttc gtggccgcec
BceshPigsion aibien odsbigmad. Yher Beglamalsefide saimprises atleast one

aGkBh 3BhiuGil@E8hCCIC gagcaaggtt 540 gecct gaact

00gggtt ggg gg. gagcgcag caaaat ggcg gctgttcccg
agtcttgaat 600 ggaagacgct tgtgaggcgg gct gt gaggt

- cgttgaaaca aggt gggggg cat ggt gggc 660 ggcaagaacc

caaggtcttg aggccttcgc taatgcggga aagctcttat tcgggtgaga
720 tgggctgggg caccatctgg ggaccctgac gtgaagtttg
tcactgactg gagaactcgg 780 tttgtcgtct gttgcggggg
cggcagttat ggcggtgccg ttgggcagtg cacccgtacc 840

M oy e T D T



21.

22,

23.

24,

25.

agcctttgtc tcaagaagaa tccaccctca ttgaaagagc aacggctaca
at caacagca 1380 tccccatctc tgaagactac agcgtcgcca

wQe@eagwort ctctagcgac ggccgcatct 1440 tcact ggeQr/SG2006/000121

caatgtatat cattttactg ggggaccttg tgcagaactc gtggtgctgg
1500 gcactgctgc tgctgcggca gctggcaacc tgacttgtat

cgt cgcgat ¢ ggaaat gaga 1560aeaggggcat cttgagcccc

t gcggacggt gccgacaggt gcttctcgat ctgcatcctg 1620

dbheageranbgsioatyagiygabdaga Cbgvhetio the cagrsye cgyurgegigyds selected
ttcgtgaat 1680.tgctgcccte tqgttatgtg t agggct

gt e BeSipeonon e e Bomplers deonnants 9r pRATEST 95

Artificial <220> <223> Coning vector fragnent with

%Iasnid replication origin <400> 48 ttcgtggccg )
be aoraensiatsyslenceicejaiat t1.culaicin the pelynusleqjidsangmprigesia promoter

e T D o PR b R O o
aactcatcaa tgtatcttat catgtctgaa ttcccgggga 180

ctctagac tgtcagacca agtttactca tatatgcttt agattgattt e .
iﬁ%g@ﬁ ATos RSO QL A yilﬁ@gath@t%N pipaubigh ghe polynucleotide is
offabld drdafrafthg 1€ b GaE oAt cCCt 300 taacgtgagt
tttcgttcca ctgagcgtca éaccccgtag aaaagat caa aggatcttct
360 tgagatcctt tttttctgcg cgtaatctgc tgcttgcaaa

AORRRRS SR aTERE F pPorcle i ta b r A irte ool comprising
e

€gCc agataccaaa tactgttctt ctagtgtagc cgtagttagg
ccaccacttc 540 aagaactctg tagcaccgcc tacatacctc ]
gct ct Herogducingdntp theceelhgtiygleicyaeid diomnent gnpgicyg a polynucleotide
@%%ﬁ&{eﬁq}egvéeﬁtih@&‘?eqqg%éattsgtggtcctaﬁ %ﬁ}cft%%gfﬁl)cﬁ%%& AP LIGRARY
gcgcagcggt cgggctgaac ggggggtt cg tgcacacagc
ccagcttgga gcgaacgacc 720 tacaccgaac tgagatacct

agcgf gag .ct at gagaaa gggccacgct tcccgaaggg 780 :
RRaclutl e cisigh oo cvielun dor apgeiea doBA GHasclselgh dinge dhe eroup
ESaadg9ag 840 cttccagggg gaaacgcctg gtatctttat :
agtcctgtcg ggtttcgcca cctctgactt 900 gagcgt cgat

gggt gfa én‘gstrte?;:’g:eatsqg? agggargg@ﬂ:: eteategtgaaaa?t ;:?c cagcaac

gegacce a ccc ggq cC

ct cac g@g&”&é‘d&%ﬁ%@’@{ i’@ﬁgtgg‘bfgth%?g%g teng %@5{6@3&8@ sequence and part
6£0he Tt Rleid Gis-Tedfidél@Ruéite1 062 <210> 49 <211> 370

<212> DNA <213> Zea mays <400> 49 acttqtatg_gcttcttatg .
t t agctQdgrertpdcicnesinthat e pat of & Ytegdtaictaanired sequence having the

L T e

sajuah@iigiving 4 mal@itige Geqichtd &t 6gth BHEQIRNAADAC

cggttcegecgt ccgatttcga ctttaacccg accggatcgt atcggtttte |

240 gfDiBrertadarepests fhag @ park gt Pgti: gep%t%wgtra@ géquence having the
hﬁ(ﬁg&fcfets‘égu&tc& &CRHA G %Qéle&@cfe@%k’f'-%@o%f‘sma?io\roa and part of the
gaaaacggta gaggtatttt accgaccgft accgaccgtt 36

Dy Saend c-ae@ilfeds2qiencs baviig A nudlé@iies@q@encBisit foith Zrnucleotides 43-

i £i-cl $220> <223> Cl oning vector fragment witih
%ﬁ%ofgé¢3b§ﬁééﬂﬁgﬁe <400> 50 tgcattctga aagttaccaa
tgctt e lifver@idaRpERAHHat hdl S CHOE Ds P Chlled-Alquitd sequence having at
ttcgttcatc catagttgcc tgactccccg tcgt gt agat’ aact acgat a

legsigg irtentityo tha s & codgisaequiredtsgguenge ab(a)at &) and part of a Ds 3’

Bt T R .

Eflengs(cy 62 {d); Ggtcit fel DAST bl ERGEqEBAAREEGERS and Ds 3° end cis-
agt aagtagt tcgccagtta 300 atagtttgcg caacgttgtt

auaed sratsnce g dindigithgmodificdActranspesaget t g 360
gtatggcttc attcagctcc ggttcccaac gatcaaggcg agttacatga
tcccccatgt 420 tgtgcaaaaa agcggttagc tccttcggtc
ctccgatcgt tgtcagaagt aagttggccg 480 cagtgttatc
actcatggtt atggcagcac tgcataattc tcttactgtc atgccatccg
540 taagatgctt ttctgtgact ggtgagtact caaccaagtc
attctgagaa tagtgtatgc 600 ggcgaccgag ttgctcttgc
ccggcgtcaa tacgggataa taccgcgcca catagcagaa 660
ctttaaaagt gctcatcatt ggaaaacgtt cttcggggcg aaaactctca

o, . -~ N o o, 4 a4 oy e o, e




26.

217.

28.

29.

30.

31.

32.

33.

34,

35.

36.

t agggcgct g gcaagt gt ag cggtcacgct gcgcgtaacc accacacccg
ccgcgcttaa 1440 tgcgccgeta cagggecgegt cccattcgcec

wa@raosaymet g cgcaactgtt gggaagggcg 1500 at cggt geQgySG2006/000121

gcctcttcge tattacgcca gctggcgaaa gggggatgtg ctgcaaggcg

1560 attaagttgg gtaacgccag ggttttccca gtcacgacgt

t gt aaaacga cggccagtga 1620 t gat acga ctcact at ag

%g;gaattgg gtacccgacg 1660 <210> 51 <211> 33 <212> DNA
giethmd: of Flaina 245 whgrein fixssertedrateceidias daporodified 4c transposase

ggtgacacta tag 33 <210> 52 <211>
%%@2%%%@%@25% %%Bilr%?l ficial <220> <223> PCR Pri ner

<400> 52 cgatcgatgc ggccgccttg gctaacataa gaag 34

ééo> 53 <211> 66,5 <212> DNA <213> Artificjal_ <220>
Thomethog gfslagn 2 fucthecomnsising-intredusing ths moedifiedde fransposase into
fhagt@at caa ttacggggtc attagttcat agcccatata tggagttccg

60 cgttacataa cttacggtaa atggcccgcc tggctgaccg

cccaacgacc cccgcccatt 120 gacgtcaata atgacgtatg

TheGEholte sTSTEL Al Fang floducils g 508 ox DNA coding for the

£i08iFRa U atandpssaiAinBfthe €40 aagt acgccc cctattgacg
t caat gacgg taaatggccc gcctggcatt atgcccagta 300 catga

sctta tgggactttc ctacttggca gtaeatctac gtattagtca
1 t.t c _agtacatcaa. . .

?ﬁ@ﬁa‘eﬁ} ggogf éf’q& f@\%%gggg Clglgglg%g ﬂ?ﬁag Pnses an amino acid
ﬁﬁﬂﬁﬁﬂdﬁ@ﬁuﬁmgamgB@%ad&ggga@E%IyH)Eﬂ)@g@aQ@mﬁﬁﬁ§UﬁﬁQQQHMDnof
480 acttt ca aaatgtcgta caactccgc cccattgacg
ths 29 B HAyn SvestehEtRgddlygag gt ct at at aa
gcagagctgg tttagtgaac cgtcagatcc gct agcgcta 600
ccggactcag atctcgagct caagcttcga attctgcagt cgacggtacc
Hegygthod 9f chidi 2dawbereirbe n@deicacidStagahl is AMOI a<@idr.
DNA <213> Artificial <220> <223> Anplified fragnment
with NLS (K5E) -TPase ORF <400> 54 atacgattta
T RERBALST dAGRM APREiChe P6lynHtlebiidd ddnkHfls PRI L8 Eon of an
60 ataaac ctc aactttggca gat ccgccac cat gggt cct

a@gcgt aaggt 120 agaaatggct attgttcatg
aaccacaacc acaaccacaa ccacaaccag aaccacaacc 180
acagccacaa cctgaacccg aagaagaagc accacagaag agggcaaaga
‘Hyt gethodt of A4ith g¢avidrainglic papaatiedide camdRade feast one expression
aat t gaagt g gaggt cgatg gaaagaaata 300 cgttcaggta
‘f%j‘&@g’&'@&r’t gcaactttcc taattgcaag gctaagtata gggct gaggg
360 tcatcatgga acaagcggat ttcgaaatca cttgagaaca
tcacatagtt tagttaaagg 420 tcagttgtgt ctaaaaagtg
‘Hecaagtfatdcafl thyo aRagderen dhatespession genpoalt tegiohS3 selected from the
t aagt ac agt qgtta gcct aaa tcatttg gcaataatca
HRLpaninedi 3 udtoth ol s drers  dncds gagt act |
tgttgagttt gttaagtctc tgcgccctca 600 ctttccaata
aagtcccgtg tcactgctag aaaatatatc atg atttgt attt ggaaga
Beomgsthedgeh alagnt%tvmeggaatha@@tmgla & gernpuses ot promoter operably

C a 720 t ca tcttgtcaaa
lgr?(% é:gtgltegstgg’ i %%gogg%gﬁage%%egattgatga 780
t gat t ggt gt ctccaaaaaa gaattgttgg cttttttcat gttgaagggc
cacactg 840 ccaaaggtta tcacaaacct tcat caat
é)g ;y( egelgélaqaa into giduc uclgotide is capable of
g} QEﬁ1Q%H Aghgc aaat gaagta gctgtgcacg atataattga
gga ttgcag acactgatt caaatctagt ttgtgatggt
gctttctttc at gtgaggtg 1020 tgcttgtcac at act gaact

i % t a?(% %%Hbgg % ?ngatt 4 ?@f@%&ldé 2$ tct)]@eggegbpompnses

&ﬁfgaﬁ‘gﬁéﬁéd $di8Qe@ ot AR M C&ﬁ‘ﬁfs bf %Ql%ﬁd&gtﬂﬁ electroporation,

t aaat ct aaa gggatctcat at tc o O aacta

combiniagdhe nacletOgmlgtftaggcwgg g\aﬂagcatlomcahladtwaasmleagmcbg@acondensmg
1260 aat aaggctt aaaacaagtg atcctcgcag gtacgatgca

atttgtccta aagccgagga 1320 gtggaagatg gcattaactc

tttttaagtg tttgaagaag ttttttgatc tcactgaact 1380

cctatctggt actcaatatt ccactgcaaa tttattttac aaaggtttct
gtgagataaa 1440 ggatttgatt gaccaatggt gtgttcatga




37.

38.

39.

cttccttgac cctaggtaca agaaaatatt gattgagttc tatatgaaaa
aatttcatgg 1620 tgattcatac aaagttcatg tagatgactt

WO iob/agmot c att agaaaat tgtatcaatt 1680 ctatt ctBgI/SG2006/000121

tgtagtcctt cagctccaaa gacaaagaca. actactaatg

atagtatgga 1740 tgataccttg atggaaaatg a-agat gatga

atttcaaaac tatttgcatg agttgdagga 1800 ttat gatcaa

gt agagt caa atgaattgga taaatatatg tctgaacccc ttttgaagca
L3péhts, a@tl daéarperatihg gat @icldic heitl @ e 90883288 or and contacting
ttgcagaat atcctattct 1920 cacccaaatt gcaagggatg
a"ﬁd’ﬂr&bﬁeé‘&qr‘ﬁ‘é}hﬁ’ﬁtcﬁuca actgttgctt ctgagtctgc 1980

gttcagtgct ggtggtcgtg ttgttgatcc ttaccgcaat cgtcttggtt
cggagattgt 2040 tgaagctttg atatgcacaa aagatt gggt A
Aguethed far ipraymagamgiggatianad-Atinbn 2a0brite camprsing the steps of:

att ggt gat.c .t cgaggt gct agagtctgtt attgctgctg caacaaatca ..
2160 gucipe A %gf%tfa?@l Rt aﬁﬁ%@%’%\‘g@a glggg«;ﬁeotﬁfe positioned
b&veadRdbAePlcpand Blaftan bisd &Pa AYABRALLAFankSGhEd iglg@é vertebrate cell;

gagcaatgtg tc ta(tagttt gttgacagat gagccttggt 2280 _
t gt aaintigducingrgoedifed dadyngpisesseorganusiejageid cagodiag taanedified Ac

Ao g s s e

& Tgttagccaa 2400 g 2401 <210> 55
<211>clfidthg<the 2veriebate< 23180 Atdbly iikdodporsid 2z poddmicleotide into the
pEGFP-N . plasm d fragnment <400> 55gcggccgcga
geomspitbecelbigmradnce a tf@é&?@&a‘fftrteb@%%@g]g gidt tacttgcttt

ot gaa Qe L QTG0 OB SAe Lot rARpraC Koface

at aat ggtta caaat aaagc aat agcatca caaatttcac 180

at a a.tttttrftcac tgcattcta tgtggtttg tccaaqctc
BRE 2RGRS Br S 4 E\e‘ﬁﬁﬂaa&amvagﬁc&g%’eg aps; sGcfed fom the group
tdisisBagatt cgcgttaaat ttttgttaaa 300 tcagctcatt

ttttaaccaa taggccgaaa tcggcaaaat cccttataaa tcaaaagaat

360 a(déwgHgdrepsaigdhat geaparinfiaghs elemgnt; t t ggaacaa

agtc 420 1 tccaa _cgt caaa
gg gaa 22%‘%#@? g?a‘%‘%g%‘g‘ Fedi] g’fiﬁ g’g?%ab ¢ ? agﬁ‘? 655{8‘1'%%1 sequence and part
ofthe I3 QL ead alsaaqgtddtseqiidnggggt cga ggt gccgt aa agcact aaat
cggaacccta 540 aagg agccc ccgatttaga gcttgacggg .
gaaag? g@‘@@éare@qag@&'@ aig esigefally S660d sarguisettequence having the
PRIAGHPBIEuAIE 95t RETIn KFHO 9959095 Qﬁ%ﬁg?f the 39951 QPGS required

660 taaccaccac acccgccgcg cttaatgcgc “cgctacaggg

CeraAatt TatLLLLCl o hatacallra Aol srotatt. 760

ccta cta, aat aca a _aa at c, .
cqct o dhtprled spena b Rurcot B8 o el ot Spansnnsdyving the
ARdHide GbghcBd0 s TeAN 4P ARdeARIES 3651-800 VSR QUBI O:1 and part of the

tcagttaggg tgtggaaagt ccccaggctc 900 cccagcaggc )

2] éagtt@tlg@ecamg sequsoee havinganudeptide aguace set dortlyingymbeatides 43-
G.lceccagcag gcagaagtat gcaaagcat g-

%%%ﬁ%@??%@c aac 1020 catagtcccg cccctaactc

CgCCC@) iiver@l GEsdatahibt 46 PAAGTH Ds GC QA€ eRllequitdiBquence having at

fccgeeccat ,g%ctgact aa ttttttttat ttatgcagag gccgaggccg ,

@é&t%&g’@@%tlty a tha Bagcenst eieTediyad seaigne hefeh end part of a Ds 3

ct.aggettd t - gcaaagat . .
Gh EPIBRA AR, Hlaf 80000 0 1O RO B o pipreauined
Sed6eéncetafqgpoc@l), whegot thgdoy stognl akiramigdisadu@acé gnd Ds 3° end cis-

cacaacag acaatcggct. 1320 gctctgatgc cgccgtgttc
'%85’6‘? FeguePe SR g%'%eéhec@e ACtTanspesestaaga 1380

ccgacctgtc cggtgccctg aat gaact gc aagacgaggc agcgcggcta
tcgtggctgg 1440 ccacgacggg cgttccttgc gcagctgtgc

Thygmethotdgif ctaint 3jh adegeiy drangdifiet A5tMspapatgcdmprises an amino acid

cgaagtg c atctcc C gacctt gctcectgccg .

95 ot SRR E0R Gy %6 SPEmE N8 Gof sataRires e Thieiration of
1h8 $8BnhEIBbti ECABFDRACH aMRA@bAECEMt t Cga ccaccaagceg

aaacat cgca tcgagcgagc acgtactcgg at ggaagccg 1680

gtcttgtcga tcaggatgat ctggacgaag agcat caggg gctcgcgcca
gccgaactgt 1740 tcgccaggct caaggcgagc atgcccgacg

gcgaggat ct cgtcgtgacc catggcgatg 1800cctgcttgcc
gaat at cat g gt ggaaaatg gccgcttttc tggattcatc gactgtggcc

A NS N o o S R " N ey o e




40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

ggacaggt at ccggtaagcg gcagggtcgg aacaggagag cgcacgaggg
agcttccagg 3120 gggaaacgcc tggtatcttt atagtcctgt

w@o@gtiz4doegc cacctctgac ttgagcgtcg 3180 attttt geQESGZPOCD00121

cgt cag gggggcggag cctat ggaaa aacgccagca acgcggcctt
3240 tttacggttc ctggecctttt gc.tggecttt tgctcacatg
ttctttcctg cgttatcccc- 330072 gattctgtg gataaccgta
ttaccgccat gcat 3334 <210> 5 6 <211> 259 <212> DNA
<213> Artificial <220> <223> ZZeeaa nmmavyss D s

A Y S T TR R .

act ctgacgg cctcctgett cccccacact gtggaaggtg gggctcccca

agcct cact 120 Qctacctgag atgccagtct ctttgtctac .
The mygthodod clajiyt/celisl copapidses dntypdueg nugleikapid aecoding the modified

t a ct C ctcccc atctcagtag

%&&%@8@%%3%@@%@%?%%%@9%3&3%‘1%@@ "<211> 253 <212>
DNA <213> Artificial <220> <223> Zea mays Ds fl anked
by hunman DNA <400> 57 .agcaca t ctttggaacc tggtgtctaa
'gé§ gt?gpgacg %"ﬁ@aﬁ’ d@a@&el{l %Qecrgﬁz %02601@ Azl : ng Ehggtﬁe(%ﬁed Ac transposase
I BO0RAGEAEE 8RS HOAARROE HOR0GLGRAREAT00_JCCat Cagag
120 tctcactcag ggatgaaagt aggat gggaa aatcccgtac
cgaccgttat cgtataaccg 180 attttgttag ttttatcccg

cgatttc accgcgaggt . aaaaaacgaa. pacggaac 4
The Aot oB25 RS R %00 30008 i BRaRa 188 BRle vortor.
Artificial <220> <223> Zea mays Ds fl anked by hunan
DNA <400> 58.gggcetctgp tttagacat a aaaggt at ct .
dhe arpthnslaef daine 67+ wherecibe pghmuelestide eempiisegat least a portion of an

?@%ﬁ%&ﬁﬁé%; cat ct cagg taggagtgca ggcttgggga gecccacctt
ccacagtgty ggggaagcag gaggecgtca gagt ct cact

cagggat gaa agtaggatgg 180 gaaaat cccg taccgaccgt

tatcgtataa ccgattttgt tag.ttttatc ccgatcgatt 240 )
L ¢ sithadgef ?j@l{ﬂaéﬁa‘é(g@w% e poimucicgtids gqupuiges atjgast oppyaxpression
Sottrd¥idd ficial <220> <223> Zea mavs D DNA<400> 59
gctttagaca taaaaggtat ctgagagcac agggtctttg gaacctggtg

t ct aaagt ag 60 acaaagagac tggcatctca ggtaggagtg

TR dirbalgr S aT SV hertio BB 3000 sap DGR S selected from the

8RB RBAIGI TR fr6ind s FRCHhhAdeAbESbidincdaccgat t t t
gttagtttta tcccgatcga tttcgaaccc 240 gaggt aaaaa

acgaaaacgg aacga 265 <210> 60 <211> 250 <212> DNA

g aacga 265 <2 21
Rl .ol 3 “IheeR Re bRl S £ibrfoter opersbly
lik@lia ge RhsteoRyAGRaNIn eioalrggiiig fraBb. t CCt t ggt ge

tccataaatt tttactgaat gaatgaataa atgaattcat gaatgaacag
120 gat ggctagt gagactaggg at gaaaacgg tcggtaacgg

k%ﬁ%@@ﬁﬁﬁdéﬁfggigg@?&ﬁn&?& bitd $@WHiln Githiidebaac

ttgcgggacg ga aaaa cgggat atac cggtaacgaa 240
aacgasaegmng a0 verkebiate 6ckll. o2 lindRABi1ak 3ERebiBMAha@hB>an insertional

grq%ufglﬂ .@rizll Bl;éznég)&egég)gcgggea g%sf%q?%nsgl{c? Elgtglfeg wrfllélr‘gr? the vertebrate
8d1l bf GRUGRIuLE $89ERAR Ihds 9 PoBffableofde insert in a gene and wherein the
polynucleotide comprises a portion of the inverted repeats that can bind to a modified Ac
transposase; and

correlating the phenotype or biochemical characteristic with the nucleotide

sequence of the gene, whereby the function of the gene is identified.

The method of claim 48, wherein the correlation comprises



50.

51.

52.

53.

atccttggtg ctccataaat ttttactgaa tgaatgaata aatgaattca
t gaat gaaca 120 ggat ggctag tgagact agg gat gaaaacg

wQr@ggeeecg gt cggtaaaa tacctctacc 180 gttttcatPCT/SG2006/000121

tcatatttaa cttgcgggac ggaaacga 218 <210> 62 <211> 44

<212> DNA <213> Artificial <220> <223> Insertion site

of Ds construct in human DNB <400> 62ggaagcagga

ggccgt caga gtctcactca gggat gaaag tagg 44 <210> 63

<211>identifypigthe Phite with She inseriibnad naitati@ @nd <223>

I nser iton S Le of El)stcdonstruct HP‘ human DNA <400> 63

accgt LEPEERE e BUeqtde seauehee at PeéFi t cat t catg 44

<210> 64 <211> 479 <212> DNA <213> Artificial <220>

<223> Zea mays Ds flanked by human DNA <400> 64

Thg method af 1dpima 48 guhich Jugkiraganeprisgs dhaistegt of seasefing gt sequence
t at t gag aggact gagg

&g%%‘gdgéﬁ}g{é’“g’t% gotqto?%gfo%gto gg%étg{l? 120 act at gt gat

cat gaaat ac ccaacacatt atgctggtac aaatccagag ttctaaactg

80 C .ggcat atgca tatttgagag.ttagcagcat
A el g B 6 S A o e SR Rt ¢ aat
t g9a0uRARFIdAa FiEBate 38R ARt ﬁﬂiﬂ&&ﬁ%ﬁ?&t@’@&vmg an_insertional
gact cct gag gaaccccaac attttaaggg acacaaaaga ggttgaaaag

nytitiay deapIBeotypg 2y Yicchemioghelnaznteristic af intgest ylerein the vertebrate

T T e e
polPnucldiie Gompridds a pétion i Bie ilh¥ted ddptats bt dab Wi to a modified 4c

<220> <223> Zea mays Ds flanked by human DNA <400> 5
Taspesetaadct ttt gct t g aataccctct ttacttgget tttctcactce

caagc : -t C t
it casnafinls nIbbIdS R bAEATThE Hon! FRE BT
proteiy @ncceied dtycthiet gpae dot diet dentifidd céradbede tcall or dhdieiduabheertebrate,
180 attaatcacq tctgtitcat agcttcaatt agtatcttta
WE@F@%?BH@%?@&&E&&E 1523‘?5“%%&( atgcca cctcggtctce

agtttacaac tctggatttg taccagcata atgtgttggg

300t atttcatga tcacatagta agcttgaaat taaacacatt
Thgymetheak of clamgf t ovlgclsdorthart comarisey thastepavfsearching a sequence

a_cdagt cqggt.aa, ¢ t aa aatacctcta 420

H R MR- P A PR Y300 2o0anacoa amacoggata
taccggt aac 480 gaaaacgaac gggataaata c¢ 501 <210> 66
<211> 393 <212> DNA <213> Artificial <220> <223> Zea

eskor idgnkiEing ¢ s pbactional 2comporrl eaappisiesige
aagt t A .t cQg g t.ac -
60 qea ot et & ArRefs Pl RO IARY A VAR HCIRRARE AT hsortions!
magHoy ¢c hgoapethd of deertal) whardc dgpavatebmid célhbt Mdividual vertebrate

ctat gcaa ttgacctg caacgaa .tacatgctca 180 ) )
%@t‘g’g}ﬂ‘g&"gﬁ@@%é’ﬁg %P%%‘ggﬁg‘gfgl "3839 3@3?1?0 CORIREGE 2 portion
QAHSEREHERrepthls AR bhURmA ko JIHINEACHL 1&IRIILECCC

t aat gaagct gggaat actg agat aataaa 300 ttctgatgag

cct t t expasing ayidypaacrtehyetct wowandividiahyerghrita da dixc edmpound of
360 %ccttgccca tctactgcag taccaggctt tea 393 <210> 67

1% 362 <212> DNA <213> Artificial <220> <223> Zea
mays ddSeskingniiRd eb¥cthbiBie LYot >oif théttt@BaRAlkell or individual

gaaaacggta gaggtatttt accgaccgtt accgaccgtt ttcatcccta

Butehrarmbane an geseeianel grutativacudaibg gvilitypeaverteeate cell or individual
JIRBAR. GRY acacaagctg 120

identifying a nucleotide sequence of a gene in the vertebrate cell or individual

)

-

ng((): acid sequence of a

,

vertebrate having an insertional mutation which does not respond to the compound
compared to the wildtype vertebrate cell or individual vertebrate, whereby a site of action

of the compound is identified.



54.

55.

56.

57.

58.

59.

60.

6l.

62.

63.

64.

ttactatgca agtgattgac ctgcaacgaa aggtacatgc tcagcctcac
tggatgtcta 180 ctgttaaagg gaggacattg attggaaaag

wa@ioggymerc t gaaagttga gat ggggaca 240 cgt cgaggeRgr/sSG2006/000121

ccctaat gaa gctgggaata ctgagataat aaattctgat gagccttttt
300 agcaagaggg aatcgcctcc ccacccccag tggtagaaac
atgcccttgc ccatctactg 360- &a 362 <210> 68 <211> 25
<212> DNA<213> Artificial <220> <223> Zea mays Ds
flanked by vector DNA <400> 68 tggagctccc cgactaggga

aaa 10> 69 <211> 25 <212> DNA <213> tifigial
é@zgi C%élal gé hiply I%ﬂlaﬁk%anw% 4036 SHePDRIASEaPIRnE gosequence
Hét&ﬁa@é?&%nﬁﬁ«% %@1@%@% n§210> 70 <211> 6495

212> DNA <21 Artificral < O> <223> Ds Construct
<400> 70 cagggatgaa agt aggat gg gaaaat cccg taccgaccgt

cgtataa cc u 60,1t a t at.c cc at cgat t .

BoyaRoR g dnGaRol i 1B GG LA SpRPof the tibary has o
pél@ﬁmétﬂﬂ@ 69t ﬁﬁ@“g@ﬂe 3AiR€HRa poBabABSEH Eorbjirides @GEREon of the
cgittcaccg 180 ggatcccgtt tttaatcggg atgatcccgt

inveged mpeys that e binddo preglifed da hzn@%@sg@adoﬂgfaem the library has a

ARG RSHCRSP, SOFGRAL AR LBEsei i

tccgecgttac ataacttacg 360 gt aaat ggcc cgcctggctg

it Bbetore R TS e i mygbae of e ARS gae v e gofgm cols

ggagtattta 480 cggt aaactg cccacttggc- agtacatcaa
gtgtatcata tgccaagtac gccccctatt 540 gacgtcaatg
abghbranacfrlagor &y odieyejn dz mambers of gt litvatygpaie inditidua) ygaebrates.
600 tttcctactt ggcagtacat ctacgtatta gtcatcgcta
ttaccatggt gatgcggttt 660 tggcagtaca tcaatgggcg
TB HbAGE 80clhint IACKE&EInABE akdiraes arMctdr6HRotié 26k the polynucleotide
cccattgacg tcaatgggag tttgttttgg caccaaaatc aacgggactt
ﬂ@@éaaatgt 780 cgtaacaact ccgcccoatt gacgcaaatg
ggcggt aggc gt gt acggt g ggaggtctat 840 ataagcagag
ctggtttagt gaaccgtcag atccgctagc gctaccggac tcagatctcg
Yh6 liety afiglaim SEgwhtient the cvagtingtes gee hanegeotigfor the polynucleotide
ch gatcca tcgccaccat 960 ggtgagcaag ggcgaggagc
‘caccgg ggtggtgccc atcctggtcg agctggacgg 1020
cgacgt aaac ggceacaagt tcagcgtgtc cggcgagggc gagggcgatg
ccacctacgg 1080 caagctgacc ctgaagttca tctgcaccac
Ehedirayytaf deioytS§e odtergyydbe anaoberd v£0he dibgarycare chaploid vertebrate
ct gacctacg gcgtgcagtg cttcagccgc taccccgacc acat gaagca
cacgacttc ttcaagtccg ccatgcccga aggctacgtc
caggagcgca ccatcttctt 1260 caaggacgac ggcaactaca
gacccgcgc cga%% gaag _ttcgagggcg acaccctggt 1320
dha libien OF claiia oDy 3t iy thet members of dbe) ljbrga aregipsteheaiq gynogenetic
1380 gctggagt ac aactacaaca gccacaacgt
gggggggggg)gccgacaagc agaagaacgg 1440 catcaaggtg
aacttcaaga tccgccacaa catcgaggac ggcagcgtgc agctcgccga

150Q. cca cca cagaacaccc ccat cggcga cggccccgt )
Iﬁ@gb eéﬁ WQ&W@W%@S@%Q&%@W@%&%%M gene associated
Wahes SASRARGHAY aagcgcgat c acat ggt cct 1620

gct gga gt gaccgccg ccgggatcac tctcggcatg gacgagct gt

acaagtaaag 1680 cggccgcgat atcgctagct cgagat cggg

ERE BT E R0 vht Ryhet titor o gutta 86% 0 0eme dape proten

éﬁg@apgygﬁg%akg cttccgcccg gacgct cagg acagcggccc
gctgctcata agactcggcc 1860 ttagaacccc agtatcagca

gaaggacatt ttaggacggg acttgggtga ctctagggca 1920

g%%gg;ttc% %@gdﬁpagagdéggaagagg géggaalagy %%@&ﬁ%i%rapnﬁmn
egotghby adid gk@aggacgc gccgggt gt g 2040 gcacagcet ag
ttccgtcgca gccgggattt gggtcgecggt tcttgtttgt- ggatcgcet gt

"2100 gatcgtcact tggtgagtag cgggctgctg ggctggccgg

ggctttcgtg gccgccggge 2160 cgctcggt gg gacggaagcg
t gt ggagaga ccgccaaggg ctgtagtctg ggtccgcgag 2220

caaggttgcc ctgaactggg ggttgggggg agcgcagcaa aat ggcgget

o PN e g, o R - e



65.

66.

67.

68.

69.

70.

gctgaagctc cggttttgaa ctatgcgctc ggggttggcg agtgtgtttt
gtgaagtttt 2820 ttaggcacct tttgaaatgt aatcatttgg

wWQr@adar@dgt aattttcagt gttagactag 2880 taaatt geCr'SG2006/000121

gctaaattct ggccgttttt ggcttttttg ttagaccgga ccgtgttgac
2940 aattaatcat cggcatagta tatcggcata gtataatacg
acaaggt gag gaact aaacc 3000 % ggccaagc ctttgtctca
agaagaat cc accctcattg aaagagcaac ggctacaatc 3060
aacagcat cc ccatctctga agactacagc gtcgccagcg cagctctctc

agggacggc, 3120 cgcatcttca ctggtgtcaa tgtatatcat
PGS B acahfong fintion o acel e htaare D oot agona

Ct gCt godciitngd £064:€ B8 medfiferaf fHeORrtebiatt iAb&Hbn 4l SRBAETOEary for a
3240 aat@gagaaca gggcatctt gagcccct gc ggacggt gcc

plevatyge g intergste yaAerainy egbonembercdtthe fbrary hasagy pelanucleotide insert in

C c .
AP FOL AR BRI ESPAREAL: BURLASHSRE 200y rpeg vt con
biad ag gagatified 10 tgggusgread witgein cthe fhragphid gpollyaucleotide insert in
tt gca?%%?iog t aat ggt éac aaat aaagca 3480 at agcatcac

afdeast thegonss gEthe vertehrptegsromeandt ct agt t gt ggt t t gt
3540 &ﬁ?@ﬁﬁg%% éﬁx@ﬁ'&tgf@gg%nt&:@étcﬁftﬂtacﬁNgxaQéq;Eﬁ&ag&f the gene of said
ggatcctcta dgactgtcaga 3 ccaagtttac tcatatatac
hibragy sthephytthe fmaborn of wat garetinmientifiehaaggat 3660
ctaggtgaag atcctttttg ataatctcat gaccaaaatc ccttaacgtg
agttttcgtt 3720 ccactgagcg tcagaccccg tagaaaagat
TRAAGHI L bf efdim088 abisice thfthdrt donhprbés Ghd GpIsAadatching a sequence
tgctgcttgc aaacaaaaaa accaccgcta ccagcggtgg tttgtttgcec
apse futhomaless aonibelwgs pEsad geneecgaa ggt aact gge
ttcagcagag cgcagatacc 39.00 aaatactgtt cttctagtgt
agccgtagtt aggccaccac ttcaagaact ctgtagcacc 3960
Tecinathat o ctiimdSt ohgeid tetigemmbat bf dedigigges selected from the group
gct gccagtg gcgataagtc 4020 gtgtcttace gggttggact )
corsyHRg atha v ’Etgl%f&'@g éﬁ?rmaéﬁgﬁag VRO E’&g‘@gwés ozygotic for the
GRRAAHAL ihicHl ARG IRLE o W%&h@%%b%ﬁ@l%&@de insert,
aact gagat a _4140 cctacagcgt gagctatgag aaagcgcca
vatebrate haroiggyaypersyy weyghrtg)naga00 difdeiggnatuyes.
ggcagggt cg gaacaggaga gcgcacgagg gagcttccag ggggaaacgc
4260 ctggtatctt tatagtcctg. tcgggtttcg ccacctctga
Alrth@ROL Hr edGdiTyihg b Puthtive AR aedEd iR 999999Ccgga
gcct at ggaa_aaacgccagc aacgcggcct ttttagrgjgtt 4380

cccggilentifyingt mggiber of o vgoeraiednsagiensd gudeiongiuagcasegraated with
. . - e
L phREECA A0y PRAGRSIR, b RE LAIGL RO muctcoico s

mtd gdng] ghérectht pabaatleatidit @hgeises £ podibh toditiee inggraddirepets that can
450 ctatgtttaa ttaagacttg tgtttaca ttyttatatt .. )
'Plagtt? @tna%g%ﬁi de é@&%’@awg viiggeinthe ﬁ{m@f gk pelynucleotide insert in
A9ELR PR tﬁ@%&%& gotte v%ﬁ@lﬂ%&%@ﬁ&m@,l ggacttta 4680

acccgaccgg atcgtatcgg ttttcgdatta ccgtatttat cccgttcgtt

t t cgt idenlying/alDNA a¢quencraf the gemepiridt an agino acigleskguence of a protein

icgfebhl gt 8360 RS Tueaifc S geer oF . Moot Nty yopiptive arug

HeRPidabmadlag gcacctatct cagcgatctg tctatttcgt
tcatccatag ttgcctgact 4920 ccccgtcgtg tagataacta

cgat acggga gggcttacca tctggcccca gtgctgcaat 4980

S R 05 BSOS L AT S eone

datitake egtonidlentior oaliblogh of tadpéek. 5100 ttgccgggaa

gctagagt aa gtagttcgcc agttaatagt ttgcgcaacg ttgttgccat

5160 tgctacaggc atcgtggtgt cacgctcgtc gtttggtatg

Ud heabh%r cﬂa‘fxﬁi;b%g Unkfeir ai%%&ﬁﬁ&g g?%ﬂ% 1@&%??@ geg%%ed from the group

catgatcccc catgtfgtgc aaaaaagcg agctc

cygisting cefl) vattelghteg spany arts,aggi¢bratg c ngiivddtas theddrozygiotia for the
tggttatggc 5340 agcactgcat aattctctta ctgtcatgcc

atccgtaaga tgcttttctg tgactggtga 5400 gtactcaacc

aagtcattct gagaatagtg tatgcggcga ccgagttgct cttgcccggce

5460 gt caatacgg gat aataccg cgccacatag cagaacttta

aaagtgctca tcattggaaa 5520 acgttcttcg gggcgaaaac
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atgggtggag tatttacggt aaactgccca cttggcagta catcaagtgt
at catat gcc 240 aagtacgccc cctattgacg tcaatgacgg

W amatigmecc gcctggcatt atgcccagta 300 cat gacctPEI/SG2006/000121

tgggactttc ctacttggca gtacatctac gtattagtca tcgctattac

360 catggtgatg cggttttggc agtacatcaa tgggcgtgga

tagcggtttg actcacgggg 420 aldtccaagt ctccacccca

ttgacgtcaa tgggagtttg ttttggcacc aaaat caacg 480

pelgaudlésiiie insat, gleatebratetidabidualiforesygbli® &0the HdRNYEIR6tide insert,
gt aggcgt gt. 540 acggt gggag. gt ct at at aa gcagagct gg

Wie%@%ta haplodprabiyas Wh@éegmg@mcgag}g@@mo&

at ct cgagct caagcttcga attctgcagt cgacggtacc gcgggcccgg

660 gatccatacg atttaggtga cactatagaa tacaagcttg

@he gidilodd of ¢lbmpe &§awbercitdl]l bf thgantmbers of dhe Hbaty associated with the

t ggcagat ¢ ccaccatgqg.gtcctc agcgt 780

RHGRG efantieRst oo igRtipedang-al e A e qutnegs of the gemgs and the

Bt ABGFRCE 6 AGF BV BRISnERRAAGIERIAHHERB R A ]lection of putative
aagcaccac_ agaagagggc aaagaagtgc 900 acatcggatg

galgggltga’goaldentlﬁatcaag aaggaaat t g aagt ggaggt cgat ggaaag

960 aaatacgttc aggtatgggg gcattgcaac tttcctaatt

gcaaggct aa gt atagggct 1020 gagggtcatc at ggaacaag

a0 ethbd Carddaaifviagtalsiie ofaaivatofatanipagad tadplisid@80

aaaggt.cagt tgtgtctaaa aagtgaaaag gatcatggca aagacat aaa

t ct caf¥RPEYL1 AUGaE Qneanamber efcy é{pf}%ggﬁe igeartional aputation library to a

fCaat at t%fﬁn%éasgc At 0ag et 3?‘?‘6 %ét% t9 ‘EHS??‘ Ak Btg pagleotide insert in

i 26fie otloaeintthe pobaticdactitecconquisgd & pottiomedfatia amadted repeats that can

B AR e 20 SRR R0 8 Sk i

i 18821 39041 tHE Ot Vep@RaR!l RaBmkcat acat gt gt gt caccat
ccattggatt 1440 gatgatgatt. ggtgtctcca aaaaagaatt

gt t ggexnasing widétype vertebzaje indgaduads tb3be ceropeysicafdaterest;

1960 ASEilf B e R PO GRAPth M ORELBRER Ay RRE witatype
sagbage iiglividasiegat at a 1620 attgaggatt tgcaggacac
t gatt caaat ,ctagtttgtg atggtgcttt ctttcatgt

1680
agqt gldseiying adeame ol dtcitiagt Whish less gut desgend g dicygompound
agh &Qéﬂgﬁe%ﬁﬁmﬁ&?@iﬁdﬁ?ﬁaﬁ?%c gattgttctt

gctgtaaaat cttctccttt gcagtgggaa 0 gaact aat ga
agt gt glentifying addyAgsequenoggetaagate inttheddmdified ahemabartafahe library,
1860, gt ctcaacta g aattc gacctatttg atgttgaggg
g’?ﬁ?bgtazﬂtgo %Hoé’afgtéﬂ‘?c aésa’élF’é oh ggctt aaaac
aagtgat cct cgcaggtacg atgcaatttg tcctaaagcc 1980

aggagt gga agatggcatt aactcttttt aagtgtttga agaagttttt
&Qatm@tb@@gtof zgmm daawhicht farther gomprisesathatstant of searching a sequence

agat tt at tttacaaa tttct ag 2100 at aaaggatt
FER0R Lo bBT BRI o8 BB 1 g1 cat cag gagaat ggc
2160 gttgcaatga gtgaaaagtt .tgagaaatat tggaaagtgt

ctaatattgc actagctgta 2220 gcatgcttcc ttgaccctag
Ehaer@sgalgfef gy % atheiein tha members of thedihiatyrare selgged from the group

t ga C t cttf
COLETRIS] SRRERRE P SR P R Al A SH R for the
polynadedtale iagat arctbate mdividialoionzeygotid derathg glodynucleotide insert,
ccttgat aaat gaagat gatgaatttc aaaactatft gcatgagttg
2%%)%38\3@9@2@@%9@%\9%&3& SAQBEFHS dmaia es.
atatgtctga accccttttg 2520 aagcatagtg gtcagtttga
tattttatca tggtggaggg gaagggttgc agaatatcct 2580
Abe metlawof claimt 73cwberegthe gffgctia agresmtl amambiochtmizalcthgracteristic,
tgcttctgag,2640 tctgcgttca gtgctggtgg tecgtgttgtt
grg?wegeghg@gﬁgt%?ﬂ{sgaﬁ cggag 2700 attgttgaag
ctttgatatg cacaaaagat tgggtagcag catctagaaa aggtgctaca
2760 tattttccaa caatgattgg tgatctcgag gtgctagact
ctgttattgc tgctgcaaca 2820 aat cat gaga at cat at gga
t gaggat gaa gacgcaatag aattttctaa gaat aatgaa 2880

gat gt agcaa gtggctcctc tccatgagca atgtgtctta tgtttgttga
cagat gagcc 2940 ttggttgtaa tagtttatgc atgctaagtg
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77.
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79.

gggact ggct gctattgggc gaagtgccgg ggcaggatct cctgtcatct
caccttgctc 4620 ctgccgagaa agtatccatc atggctgatg

w@e2@bgzmorg gctgcatacg cttgatccgg 4680 ctacct geCr'SG2006/000121

attcgaccac caagcgaaac atcgcatcga gcgagcacgt actcggatgg
4740 aagccggtct tgtcgatcag gatgatctgg acgaagagca
t caggggct ¢ gcgccagccg 4800 @actgttcgc caggctcaag
gcgagcat gc ccgacggcga ggatctcgtc gtgacccatg

@fgcg frgdettidying tageneabinteaést aomgptisjog: aaaat ggccg

cttttct a ttca I 49 CC t gc t C .
Gaccotr e ERbER e SrEsh et g i1 or o characterisic
ef ﬁﬂ@@ﬁg%eieﬂg @%ﬁﬂl@ﬁbé}ggﬂﬁfegﬂﬁﬁry@%t&?bl@lﬁﬁcl%ﬂdet RS@0in a gene,
atcgccg@tc 5040 ccgattcgca gcgcatcgec ttctatcgcec

debgucleotide epmpytsgs g Rortion G 10inygded recpg@ta that can bind to a

BRSO SoABAAR SR TR BIE LA bl AR AR o
tsadtigcgmesy of thgaegetirate2éfomet ccagcge ggggat ctca

tgctgga tt ct cgcccac cctaggggaa ggctaactga 5280

aacac g PEsene i &%én teICeidy AroRee) fig sepyehea chthe library
ﬁaaﬂgﬁ@%aaééﬁgtlé @ﬁﬁt%?&?aaﬁdggt gttgggt cgtttgttca

t aaacgcggg gttcggtccc- agggcet ggca 5400 ctctgtcgat

ac c c c asogfying thecgeat tof inigpst framathe JoNAgegternceadft the tgehe essociated

cccagcecccac, cc tt cgggt gaagg cccagggctc
8&@31&0%?58 I%"dfﬁ‘&eé E@E&a@gﬁ aggccctgcc atagcctcag
gttactcata tatactttag attgatttaa aacttcattt 5580

ftaattt aaa aggatctagg, t gaagat cct tttt gat aat ctcat gacca
dbategthed af 4o qtvhish tfurtherc earuprisse 1the stppg el sgpaching a sequence

2933 5700 agatcctttt
? %’Fgc#écgcgn@%&%’?@gb%ﬁ)g%%gg%% aaaaaaccac cgctaccagc
5760 ggtggtttgt ttgccggatc aagagct acc aactcttttt

%ﬁ%aa ; (ap(q“ %%ggféa&vglgge g’@t agc a{rgz;gea aa%ged from the group

SSREHAE 962 VBHAGHRC %{)tﬁn{: %ﬁ§c§/&%r£t8t 2atAdlds q{e%rgﬂ%‘c‘)ﬁg for the
tggctgctgce 5940 ca at ‘aagtcgtgtc ttaccgggtt

pofaudeniiga ln@giatvagchrat@ m@gaiuahggmlce&mngﬁughg pbbyucleotide insert,

G P B R S TR TR

gccacgcttc ccgaagggag 6120 aaaggcggac aggt at ccgg
taagc cag ggtcggaaca ggagagcgca cgag gagct 6180
Vee 8§ g%y&eg@e £ XFEAm a? amy org elclaige déggs,t 14,dgectacs, 19, 20,
th aght-ga 6240 gcgtcgattt ttgtgatgct cgtcaggggg
gcggagccta t ggaaaaacg ccagcaacgc 6300 ggccttttta
cggttcctgg ccttttgetg gecttttget cacatgttct ttcctgegtt
6360 atcccctgat tctgtggata accgtattac cgccatgcat 6400
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