CHI RAL DI ACYLHYDRAZI NE LI GANDS FOR MODULATI NG THE
EXPRESSI ON OF EXOGENOUS GENES VI AAN ECDYSONE RECEPTOR
wOGCHAlsE{3 BACKGROUND OF THE | NVENTI ON Fi el d of ptinars2008/006931
I nvention [0001] This invention relates to the fields

of bi otechnol ogy, genetic engi neering and medi ci na
chem stry. In one enbodinent, this invention rel ates
to the field of gene expression. |In another

enbodi nent, this invention relates to diacyl hydrazi ne
i gands and chiral diacyl hydrazine |igands for natura
and nutated nucl ear receptors and their use in a

nucl ear receptor-based induci bl e gene expression
system and net hods oPatendWl ppliingtivheofexpr essi on of a
gene within a host cell using these |igands and

| nduci ble gene express) i SYgLaM, Bagkgy ound [0002]
Vari ous publications are cite erein, the disclosures

of which are incorporated by reference in their
entireties. However, the citfarion of any reference
herei n should not be construed as an adm ssi on that
such reference is available as "Prior Art" to the

TITLE e AHEpPNVIRNTION] 0003] In the field of genetic

engi neering, precise control of gene expression is a

val uabl e tool .for. studyi ng,. manipul.ating, an .
Vb8 B e pBHagnEit e S FrBah Sy sgie s pterials
processes. Cene expression is a conpl ex biol ogica
j i f £ | ein-protein
CROFEREIRRENCY 1O RALRERI] A EPEICA LIRS "Lt
triggered, such that it produces the RNA necessary as
be Apptasiep in protein synthesis, a transcriptiona
activator nust be brought into proximty of a pronoter
that controls gene transcription. Typically, the
STATEMEBNT REGARBING XEDERAILEY SEONSORED RESEARCH OR
rotein that has at | east one DNA bi ndi ng domai n that
DEVILRRMEENINA bi nding sites present in the pronoter
regi ons of genes. Thus, for gene expression to occur,
rotei.n conprising a DNA bi nding domain and a
ﬁPgﬁ§%£¥F%%¥ﬁon domain | ocated at an appropriate
di stance fromthe DNA bindi ng domai n nust be brought
e
INCARPORAT AN BT REFERENCE ¥ HLTRIELALTMIEBNEITTED ON A
COMPACITzPISE cel | -type specific pronoter to drive the
expression of a designed transgene. A DNA construct
containing the transgene is first incorporated into a
NostAgEnoatele When triggered by a transcriptiona
activator, expression of the transgene occurs in a
iven cell type. [0005] Another means to regul ate

REFERENGE §O of MAECRQFIEHEAPPENDIX | s t hrough

i nduci bl e pronoters. Exanpl es of the use of such
i.nduci bl.e @{onoters include the PRI -a pronoter,
%Pbk%ﬁg%?? % epressor-operator systens,

I Mmrunosuppr essi ve-i munophi lin systens, and hi gher

BACKERONNIE o AR IRV EN AN ol SYSLETEn Pl

bel ow. [0006] The PR -a pronoter fromtobacco is
TRAUEEk 6 h NG 141 s¥YSE QM L (8CAMd@ddr £ elidGRting defects from
response follow ng pathoge€n attack. The use of PR -a

semicomyg ugeot imitegdalbetndisvore sofeceéficpblypomddiet srengogendigatment of

. materials and.external.factors,such. as, pat gogens,,,.Uv- B g
semicPR4REt P Bk TS014-Be arra T e Re B BRI, NBNPLy kB tn Arsenide
(GaAbpsedadiuhf-NRfideS (GENoethy “traliwhoekespHilderf eGar), semicon-

and heavy netal s have been described (Wirn et al.
Proc. Natl. Acad. Sci. USA 55:5414-5418 (1986);
Arnheiter et al, Cell 62:51-61 (1990); Filnus et al.
Nucl ei ¢ Aci ds Research 20:27550-27560 (1992)).
However, these systens have limtations due to their
effect on expression of non-target genes. These

. o T F A/~ I



[0018] Recently, it has been shown that an ecdysone
recept or-based i nduci bl e gene expression systemin
wowbogis3gsse transacti vati on and DNA bi ndi ng domeirns2e08806931
separated from each other by2pl acing themon two
different proteins results in greatly reduced
background activity in the absence of a lig 6& and
ductogllggwtrsp SEmicp ndict@psulsHate W%Rﬁravéﬁdkfae&@’f hy grawn semicon-
ductof hg @rrseﬁﬁ‘?c(%h%fr satrhbﬂﬂ@g 45 Bife \ﬁQ:fgils/ ?Q%J]T%V%C for the elimination
| NCOF por a hereinin 1ts entirety by reference).
of dislrdm&lmwcanldy@rhed dofeicesnfremasaddgnafdréanahg sitnpetovesl
i nduci bl e gene expression nodul ati on system conpar ed
to the two systens disclosed in applications
BA CRGROIND70dnd WD DSVIZBTIONheDesoriptbon dfsReletad Art
exploits the ability of a pair of interacting protelns

to bring the transcription activation donaln into
e dnvghbeabEENBEALY iTEha e8| Wt PYRCETS O H IHRALY] Ha?ﬁimg}o reduce the
I en t e
numb?ﬁ@&ﬁ%‘é?@ Bgﬁtfg}“{iﬁep%r%gt%%gf gf%%a?fgﬂkgcﬁpsgﬁ%rgwularly to
proce@kﬁmumedrnbegﬁf\ﬁ/em‘,éfacelfyeacltalrgatseﬁgtm&rpsmmtcd"r Greae, I1I-V semi-
for exanple, US 5 28§H$73) Brleflﬁbfthe t -qébrid .
condugénp OIPPRYAHLn {Ja¢ ot (BRpMeshssigRbiiGaRE diisaRgIgHs in recent
S f I P QB AL NG ORBIR f com-
yearsqﬁ ﬁﬁﬁ%gﬁghhﬁg égFﬁ&ggg%?%ﬂ@g%%;peptlde and t QE%Otance of com
poundseenndoedcowmg Qairtlani;fadylMgm|1bnadbmm¢nthfeu€€@utpolbl V semicon-

different nuclear r tor_ pol i de_ hi..the es
ductopcorTGRIRAS EREP AL AL F TS, e GidiG bHi GBApYs G Lhe periodic
table, V\élfé'h hheg &S 0Nh RAPY PeRth #u £ fREticvalduct 8f & H B InP are cur-

DNA bi ndi ng donain to the transactivati on domain.
rentlySusce tmelemmebmmmgsam@nmmlawwahaw dwsiess (LDs), “Light

eside on,t fferent nol ecul e
Emiii (90dFy o (ERD SbcbietoBR i fasiarad G ARl (§Plliaay hien-speed
transiftdrd0- é‘gbr‘*lqlﬁsERiBt%ﬁOMRJ‘HthSjeifrmmliE%d SHEMT)Yidnd various
to non-steroidal |igands for exanple

types mfar@yluhgxanatatnésorsmudmﬂoan%r@re asltdevwhbﬂ lighgegdrigctors.
for exanple, ponasterone A ("PonA') or nuristerone A
BeMHi & hﬂo'él?ér b?ect‘l“@ﬁ?rhﬁm@[(%it%%ﬁkﬂQidjs%ibié""?aster switching
non- st er ol | i gands provide higher activity at a
speedb omear thonceouter abnanntllomaéctbhvapgm cogishioected usmg silicon, GaAs is
acti.vati on based gene switches is

increqSii gy | ot e godens: NP EASPIAMOLY | 19 ofdgjgng Febitries.  The
commW {ad Ny S S &% £c@ ndkic@b iy hiFE BN the agysAetH \biiltlla@ge single crystals
capability for each application. Furthernore
of defiesd fhybrsethisgsdemavmaderigbme side effects due to
over expression of RXR that often occur when unnodified
AR JuS HRGHo@S 1 IEHBERG osE@Cﬁﬁt Bfow dé N&fge lstn REcrystal in-
two- hybrid system native bi ndi hg an
gots froansdathwktfeon foommairhstrafe Bofeos cRXPpacat dor rthaatwgequent fab-

. _.and as result, these hybrid nDIecuIes hav e

ricati GRAHE BT IFEHR0N i WLTF B TS B4 g6 ndy Bbifd (he more prom-

ising %?&%Bﬁgrf%rp&f@l?@tryéﬁltg}%v@t%' Is tesuMdrfigal IGFRALEeFreeze” (VGF)
Ide effects. Additional gene switch systens include

methqdqqsaatdnderluybéub MGFheeflnd defimgd bmeie 8- Sarpateni ©f W. A. Gault

o. LB Y 8 e T 01 B P BEATRR s ccrion

materif5&lpl 4422004 Q08a1a 08 11 {2004 @iHY/ 8hici bUS2AORNABZ0 §mall cylindri-
US20060020146; US20040049437; US20040096942;

cal sagd20E8b2PE0DE:; 2USEDOS0EEB4EW, Wh2obsmIEly16ontains a seed-crystal.

o ESO A5G ASROTEL T2 PRI IFERLE] are metea. The power

W0O2005/ 108617; US 6, 258, 603; US20050209283;

US20050228016; US20060020146; EP0965644; US 7, 304, 162;
- US 7,304, 161; MX234742; KR O 0563143; AU765306;

AU2002- 248500; and AU2002- 306550. [ 0020] Wth the

i mprovenent in ecdysone receptor-based gene regul ation

systens there |s an. |ncrease |n thelr use |n varlous

g,



where LG is a leaving group to forma conpound of
Formul a FV. [0028] The present invention also pertains
wologresseads of nodul ati ng gene expressi on i n @dTas2008/006931
cell using a gene expression3dmodul ation systemwith a
di acyl hydrazine ligand of Formula I or chiral
di acyl hydrazi ne |igand of Fornula Il or Il1. [.0029] hi
to theogusemodi hsh ref‘Hee%r@séht i hverRl & thay dreazipg pireeeds verti-
c [ jigand of Formula | or chira
calbrﬁ?@uﬂﬁh@éﬁ%@lﬁgy g%g%599? Formula Il or IIl in an
i nduci bl e gene expression systemthat has a reduced
Tbvetnamr @ddl@@ﬁ@gmd)fgéhﬁe ‘é@&g’r axdhed aver mepori®hviegtional meth-
ntcr oncent ns the. | igan 030] _hi
ods, ﬁér e Zd) :iﬁeﬁfek Re |?R/en? ooncpresl ?Qt q?m[pql ?ils] '%nge crystal
melts foltﬂo(ﬂélﬂ)at‘ldlg dilReo @ps e THRMies’ @i.targetdgerioni im @efect density)
host cell, wherein the host cell conprises a first
can bge]’f@delﬁsﬂe%%llnﬁnlCb‘ﬁs@@ftnél(ﬂf#ﬁﬁ’%ﬁsn@n sipwstates of cooling. How-
ever, %%lcgﬂgglt%%t r?t)%rgptflgql Qgt v@gftyﬁl%ptchg@ble normally leads to
conpri Sing ansac vat ion 5
the 1@N29d\bci:tﬁdhn@f dneridnti @ thal Xaasé&r falpe Hmaies @ar nucleate and spoil
receptor |igand binding donmain; and a second 9ene
portionsppbske 61 leseptstal By G Eimgthqd has s pigndationspent
capabl e of binding to said DNA binding domain; ii) a
Phpmet et tHayellSkAs WV ai AdtHY IThe thansaehdyath@no dissociate at
donai n; and 1ii) said target gene; the nethod
hlghecdmpesnan'gre@onwafét ithe mare vwétileeBrowpt M glements escaping into

e G CHRRYET SEINSe] BRGee ERRTN By S EPNA g gy o retard

this téhi@e®oypr €861 @Radiplehdnt ang@eippreachi® mdygratad. bO@dAs crystals,
I n anot her enbodi nent, the invention relates to a
the mege Hod atide Aegmlatqqrgpeﬁeegéﬁwevent%tfé@@l BYARingehk providing
n_in [ 0
o vaoGEREEEU Lol hATEVARY GuBLRAESheROMRILS MWparsgely peated rs
ervoimbf Mmehbe vQ@hirStl@é sthieds gbp wchi conligimeirn the cel | s
further contain a DNA binding sequence for the

ﬁodéﬁgggngegﬁigt KRPUm Iex }é\h 43t Ut & i ng%ggn ?Aep otrhe melt may

be retl@@BUENAtH gaeduwﬁotblarﬁ@l 89 6@QU&§10@a€&ﬁ'@19‘3>SulcﬂdU§€SBorlc Oxide”
expression of the gene, and where the |igand

(B2Oxyi a@;ﬂlfhl}/@rgbllw‘edlel g@?ﬁ)cbf) Pér n@ii]é?llmbﬁlﬂﬁﬂ%ﬂ” (CaClz) which act
as dlfqll% BXF'&%F% neS &19%"21% Plfve'gorhml IzJ lg&ekldenswgs? tﬁhH the molten
ogenous or  het ér ol ogous "gene e pression in

GaAst tm&sgemhe suth &5t en capsa@bteaatied m¢@PDAZN fogeanet heith an inert gas
enbodi nent, the invention relates to a nethod of
pressyrsqun athieny e Hd » e‘é@d’ré%llt%‘r’i‘ dhe avelatider Agesmici NaRORYsE-&-» see the
G I Sl ) [ t "
paperp Sito G BTRY Stoile CRARESE Raa Slin BhlI0AHE PRid Fif' Porm." by B.
A. Jogoaprinsiudged i1)1 ehé ibedk delrey sexipiCassy n” cadised t ey t BatR. Pamplin,
is C pable of beln ssed in host cell, said
Pergam%?rgeﬁne Thdr BBsi 8§ g%%?étﬁa&ecbaﬁri sing a
pol ynucl eoti de sequence that encodes a first hybrid
Potthpepiorde vaeiqus sitegiptéehave Beén bhadle Ry edai@i yedmato grow I11-

recogni zes _a response el enent assgciated wi.ith a gene

V cryghds & veidpt 3G chaigee a1 png d fearenineryablematerials. For ex-
ample CQQ@QH@ 5?0‘}%%é%{t1!>h9@”15’aﬁhﬁ‘ﬂt %Oq(o%blﬁe I3T8)9 §9§ecoﬁd51gn1flcant
ne expression cassette t i's capa bei ng
limltae)mr @S eldle isuciclees hfStheszl effaaas hasebeoed tgenphyswal and chemical
expreagggn cassette conprising a, polynucl eot

interagbipfe AL dNEHRE! Wd BH&RE £THEERITA™AYbr i d’rp%t%)‘BBL‘h%“ee the aforemen-
ttone&mbﬁ'nngoo((a)ata  ngesantd VatieoA oM cigRde () Growing Crys-

chimeric ret|n0|d X receptor |'i gand bi ndi ng domai n;

and iii) a third gene expression cassette that is

capabl e of being expressed in a host cell, said third

gene expression cassette conprising a polynucl eotide

sequence conprising: (a) a response el enent recogni zed

by the DNA blndlng donaln of the flrst hybrld

T . Y Y T



days (first 18 femal es/group) or 12 days (second 18
femal es/ group); blncluded as possible replacenents.
wol B0HisBssi gure 17: M crographs of non-m croni 2¢d/@82008/006931
m croni zed sanpl es of 2-ethy#-3- net hoxy-benzoic acid
N -(l-ter
,-butyl -butyl)-N -(3,5-di net hyl - benzoyl)-hydrazi de
tals," thac dmdt &11@0e Ethe Iobnm\olen & st @tendeWs dark, [Bo524t p- 366 and
D 39d:i gure 18: Table show ng bl ood serum | evel s of
' racemate and R enantionmer of 2- ethyl-3
- met hoxy- benzoic acid N -(l- r _
Figurg| 1patlpkyrares (@1 sapfiarethy | theenxasy |beemhydiedzifde the selective

dm-njstered in lLaprasol at 4 dosage.l.evels (.3, 10, 30 .
zrow Bt 268 EeG it HhREr v e GRS YR B ofPucivte 11
is cot@thdtPWwithaf tetyliRdedal 0,ywtiosk in[ A}23is Ebltdided9within a furnace

Tabl e showi n bI’ood serum | evel s of racemate and R )
13. Asnéalme ifgnercoheats ghhwrugiblgeoryegnbedzoic inbiodued (into the inte-
: r.-butyl-butyl)-N -{3.5-di - be l)- .h i .
rior OZCIH]en(Irs 8 gedgyng EQIBP%‘E% n gtﬂztsg}é{suégaerpﬁzoce{gsel}'s a( é(?ﬁ%’r‘fi@bw of inert
gas, suRt BY dT@fde¥rdan))aid entrbdudaysimb eylgdadni sThatiiefogen thus
and hours after the daily dose. [0054] Figure 20:
entersDi gyoRerae 1 & of dieeseatt-at41bm ogti opoMi/L e qrpCPEp) 11 so as to prevent

I 1.d I ' / F n{i .
oxysel) By en LIS the Kot Phec TnBPIDpFh oallpda find nitrogen
are expellyd g the sauieateindnsf (BBOtylin¥41 0D /asERGWnf bgethe arrows that

. downstream of the yeast GAL4-DBD (aa 1-147) and pl aced
desigppigegag flO%ont rol of the CW promoter and a downstream
SV40 pol yadenyl ation signal in the pBI ND vector
BRFr anegie HQfrAdntationladies 0in q\ﬁﬁckgsébtai'ﬂ"ls p¥aEement of tubula-
_ domai ns of EcRs shown were anplified using prinmers L
tion ldkshghewittngedappragiz® flovsfuaHeagent gines shepmal Pxidation of
ends. Restricti [ p .
e o385 TP Lo R IRIES 4 ERTEI ) AR P e Srface of he
seed-PeddpotEonasferl gesdidde MLt h Taepflopr bétd trogsdn i iciydinder 10 along
enzynes and cl oned into pBEND vector [0055] Figure 21:
the owesgyuAnee if ¢eiiBleddabToveys Yoty g1 wWeh i thyguter surface of
> . @he r [P ~ ST t.ak .
the obRE . FU e P o oAbl st DA g fhcrucible was
heatedamai 030ar@elcoasifoa hd dreatrar ivehiRXP ihgl exp8sd® tof Ok flowing at a
domai n), fused downstream of VP1l6-activation domain
rate ot hitgee@cuROS @ )control of the CW promoter in
the pBIND vector. [0056] Figure 22: D agrammatic
DeRies tho B f Offa ye® XIZAL 4IRE- TR (DA areppréRirabBCta@Fanged in an
~The induci bl e SEAP reporter_ vector p6xCGALARE- TTR- SEAP
axiallyopy Bimatr{ hEmyreon Besf dfég ).k eABapreSPHAPE®Aty. Nevertheless,
- r t I d t g I
ivhad BROh: BluRERRLE AT UGS OF oFARRER s Shelifes ocgur jaround the
large rogsoBad ef ehenhajppspoedaomodf the droailsliehys ets no fé€dREe the thick-
pronot er . £0057 Figure 23: Diagrammtic
ness ¢lopteddrfial 2 4 5et AAIRTS-hiL-12 in which the El and E3
regi ons have been deleted and the RTS-1L12 conponents
IeRhagsrovika Elffiadicad FORRHudrbpudec3dpl&tapdsnsdr@stivg in order
expression of mL12p70 in tunor and serum after .
to elijnpijnage | gHirae U BIB1yEr Y stalingce eVl t hIME FHdgsmn.nhide the VGF

methd 33T PucSRATETh L ITiRol 8 Spnfy BIORCHETH, Recipyin IV com
priseB@ryS1spa kdedayibedosii 6 vd sit dletrlgnbdudedlibiGabeasi Nthe most sig-
... mce receiving ligand only at 50 ng/kg/day for 3 days
nificamt; bedngsmiehesdmantFatvet § 851 gand) t unor - beari ng
mce (TuControl). "L3d then discont. 3d": mice treated
with ligand for 3 days then followed for 3 additional
days during which time ligand is not provided. [0059]
Fi gure 25: Graphs show ng Expression of mMFN-g in
tunor and serum after injection of B16 cells infected
with Ad. RheoSPI -m L12 plasnmid, and admi nistration of
R-enantioner or racemate of diacyl hydrazi ne at dosages

o ~ ~ A~ ~ N = - ~ a1



substituted heterocycle, al koxy, aryl oxy,
aryl al kyl oxy, al kylthi o, carboxam do, sulfonam do,
WO 206IR53843SO2Rd, - N(Re) CORf, -N(Re) SO2Rg or  PCT/US2008/006931
- N(Re) C=N(Rh) - ami no; or R3f- and R3g taken together
mﬁth the carbon atons to which they are attached form
en nmenbered fused cycl oal kyl or

BRIEIFeSQW@l%YrQngTH)E IF@&%@ taken together wth

the carbon atoms to which they are attached forma
[ o8ratdane wifLERGRErSTH 1y 0 & D5Cho Sl BRparatus that uses
cryogBal @akkVihe htdm@XvAleldhinAkYléteeys, s@OkiQnNaidbcations from large

substituted al kyl, optionally substituted cycloal kyl,
smglanptryetraéis,l wmysmle@llmtket@ywafem i @mléayyrssumd iqtheedstructures

comp st rmpiSHal JaRrp i sy M ERE Y ctb b, apipdic table of

elemeng@t eroaryl, al koxy, aryl oxy or arylalkyloxy, Rd is
hal oal kyl , hydroxyal kyl, arylal kyl, optionally
substituted al kyl, optionally substituted cycloal kyl,
ObjecipgtawdaAd dyanudgés t ut ed al kenyl, optionally substituted
al kynyl , optionally substituted heterocycle, optionally
substltuted aryl or optionally substituted heteroaryl;
Recpsdhggib'ogmaldmnbeldbgbctswmd @cgmlnkyges afythel gEyogenic method

onal |y substltu bstituted

descr{fid Sy RoSSETPAAR T Se St iaiBPly SRR AdNAMEE B} lof B present in-
ventidngei tuted al kynyl, optionally substituted

het erocycl e, optionally substituted aryl or optionally

bstitute aryl;, Rf is h en, hal I,

o avEds ok Tararsing b vsral) o Siufih HL aggpounds that
have HPltleﬂaM)Xhﬂ&:sattidrpﬁ%‘fie@ﬁéC' oal kyl, optionally

substituted al kenyl, optlonally substltuted aIkynyI

optional |y substit ut ed heterocycle optlgnal
QULER i Rirade af yioW gpcrshAfi ylagmfemrafléd et 8Fgfardjplocation free
I yia I r amno; Rg is

Slngkﬁkhaﬁ¥k;@?%ﬁgg¥%&§g k&%gXE@@%g?kyl optionally

substituted al kyl, optionally substi t ut ed cycl oal kyl

Qfﬁtﬁ%nww;deswewl@ deegeaviéen Fizeofr BondPt yOS%smmu@@dneter) for

Opta.0Nna| il t Yt

large R4 1ar0Rlee Oel ¥, T a0t EReRER AT AP Ebfimoyn

heteroaryl or am no;, Rh is hydrogen, alkyl, aryl,

GYEY ) mrovndt:r@ vy |hsgbprleddaof>c0émgnttmtcer@structures formed in

d1slocsq?b%r§:§% géffntcz drox i&%s‘l al kyﬁégr Q %I{I}ongﬁiali-l ycompounds,

substituted (d-C 6)a|ky| aryI(CrC 4)al kyl, optionally
@)bst provet é%@?}li}gfl@ly{iald(fbr (jmtecgm't@hd{EMT configured memory
substituted aryl; .with the proviso that Rl does not
and 1QgGFIreBIryPEraVAt¢Te absol ut e configuration at the
asynmetric carbon atombearing RL and R2 is
() edopt oreinltel § Buich Feovemlfailute rand fohdnabgelted HEMT configured
conf i ratlon at the asymmetric carbon atom bearing Rl
memogy ?%lcp?’éGBhﬁrﬁaRﬂq X)’agen Formula II1; or
pharmaceutically acceptable salts, hydrates,
@)y &d Prbivin@e ffor NEarge @ﬁigﬂ@r@ly%tzfl@rﬁ’ﬁ deraPfIII-IV compounds that
anot her enbodlnent the present invention pertains to
have Wpdatqromeminl Kgtefsi ched conpounds of Fornul a |
wherein A, B, R3a, R3b , R3c, R3d, R3e, R3f, R3 , R3h,
@3' to BRbviddbamuiblowee . ddgade oF goRﬁﬁr c@@ﬁ;mB@fbrﬁlﬁQr Xntegrated
ave the sane neanings as noted above; Rl is
memogyjarchjegiey¢irchiidyoxy(d- C 4) al kyl or (C2-C4)al kenyl;
andR2 is optionally substituted (C3-C7)cycl oal kyl ;
wherei n the absolute configuration at the asynnetric
carbon atom bearing RlL and R2 is predomnantly S; or
phar maceutically acceptable salts, hydrates,
crystalline forms or anorphous forns thereof. [0067]
I n anot her enbodi nent, the present invention pertains
to enantionerically enriched conpounds of Fornula 111

—— ey



Labrasol solution or suspension, acheives

significantly higher plasnma | evels conpared to the
wonasseispdse (Exanpl e 71); and acheives nmuch greaterskes/006931

vi vo gene expression by actifation of a EcR- based gene

switch conpared to the racemate (Exanple 72). [0076]

The present invention also pertains to a process for

FWESF i st B0 2AYGMSBERTI 01| Pes Bt RATRGL fapE piponsideration

| al S tdy
of the""@ﬁ&'fﬂd&bﬁp)ﬁgﬁ gltcff{ E%ﬂgddnﬁa%f ar ;}?ﬁe %Pt%tg'top?%geﬂﬁ?’frg%ssmg has
on noftfestotsitnestearalb voill det uosfallliy substonitgdomet of ohe yveryday is-

R2 is ogptionally substituted al kyl, aryl al ky
sues {hadHEIAPRY ?aﬁ%%my\wﬂs&& S |t§)e§%§mra%1éd especially in ap-
. t I [ al kenyl, optionally
phcat? %43?1?%#8%’4%19? ngﬂq,elvgbstspgzdtgcwzg%bst i tut ed
heterocycle optionally substltuted arg or optlonally
Ml%?sPVPUt é@enet:@f%srrwc PUREESSiRS Provi Bavingaa romggsature range
betwedRL - to %RQ@QR}Q%I)?%# :fl aqu R %@&n?lcbaAs I%As GaP,
and are |ndependen I from rog

InGaN| GEN, GeclSialadnd otleat ﬁbﬁcmk@us ar xl, ﬁbnhmtagmalrcylmetals can be
wherein the asymmetric carbon atomto which R2 is
a greaft BeRekiti ssignhyt i BeAUCalthgsenmalketlin ¢rkingr tigd-femperature
r 0 r
erowil o) A°0Ebo I L5188y, BLEORPEACTUR FOPRSTICRL mpre wniform
crystaRAHE=MNr bek e RT hirorsptd apVistuvdsal arnaX thadcXuse @efects (e.g., dislo-
. independent]y O qr. NR wherein is alk or aryl; Ca
catiomAgtesishig fpﬁalepyéﬂa@nmey%e&éﬁfnmﬁtelyé%ﬁ Baftig-om of
the S configuration or a asynmetric carbon atom of the
7 @Gﬂiﬂilﬁ[@&h@ﬁdefé&tsal’sdcﬁl& pbént ﬂéeepﬁeotengJ yaddaydies) also oc-
or, aryl; R13 is_hal o, drogen al k al koxy or
cur degng nRp- pglféﬂr'gwcrya 1ap;<1)g)|n of tﬁpw mamlzr\lg Regardless, by

n 0
ooty 1 Brody Pl A5 R B TER LB b Eryppanciic and
diamalg)neltﬁﬂlmi:zitl&gldlhe woO a0U Aeb 1I@fanfioe mhikdr Viidlelcaléorint@ uniform struc-
nmpound of Fornmula VIH Fornula VII|I c) reactin

t he )
tures,c%hp@uﬁ@vsmpé? Hghieped) atgmic hordaadnte 4l %P?ﬁﬁ%@ vast major-
ity of bR IS ML iR ¢ P b L Rk R TBe Siine has the
addedobendifet odrhiEougchtde ﬂéochmlhge It xe ted)e(ftariafalaclwmpmnisltloﬁ of these ma-

. Forpula X;. and Fornula X e) .rea t he. .conpound
terialf:gr M| BFOUigiEe (2 U MEChE O SN T G L it leSiggns are al-

lowed ﬁ) @ld@%bf@ FEHAYP thh O, ﬁ%@d@n%%%%r@%ﬁ%l@lk acbdler running,
[O I'n anot hef enbodi ment he present invention
1ntegrpaecdl aulcustrt)oolatlpmrds!ss eflectrohec poegarmiton a conpound
of Forrmula IV wherein R8, R9, R10, Rl 1 and R12 are
hydr oge 0078 I n _anot her enbodi nent, the present
BRIERIDESCRIFEFON OF 0015 SEERALVIENES DE-THRE BRAWINGS
compound of Fornula IV wherein R8, RO, R10 , Rl 1 and

re. hydroge R and R i t hyl ; is O R4

FuR e AR Drbrdardhgetatill e @b atest; Shpfient from a
consuﬁéﬁit%&%’ff Hgé”ezi‘ltshi)l'ﬂg 1i9078]ldds@rAeé MeandMReSWIRRS . IM&he draw-

present invention pertains to a process for the
ings, ptaxsdy aeil ore dafigonpo bad eoheFmer mbenhat eliffezgnt Rdphabetic suf-
R1I0 , RL 1 and R12 are hydrogen; Xis NRand Ris
methyl; Yis OQRl4 is nethyl; R15 is phenyl; and each
of Cand Cb is of the S configuration. [0080] In
Iéirgatlhé]rluemtmdfs memr,iot—het pregsieni gradeani dmepze tfaibmscatoon method

process for.the pre tlon C ound. of. Formul a | .
and afpBrafuy e HoT RIOWRRITARS S4B L B oy SirtRdenc IR PL (@ material
taken FRImRcbRufiRE Y] and vsoﬂh&érllo&a&tlbyé of Riémentphenyl ;

each of Cand Cb is of the S configuration; and B is
3, 5-di - net hyl phenyl . [0081] In another enbodi nent, the
present invention pertains to a process for the
preparati on a conpound of Fornula IV wherein R3, R9,
R10 , RL 1 and R12 are hydrogen; Xis NRand Ris
nethyl Y |s O R14 'S nethyl R15 I s phenyl; each of

o " o ~

fixes:



hydr azi de; (7?>3,5-D nmet hyl -benzoic acid N (I
-/er/-butyl-butyl)-N -(2, 6-di chl oro-benzoyl) -
wonos/sasfde; (77>3, 5- Di met hyl - benzoi ¢ acid N-(lpcT/US2008/006931
-butyl -butyl)-N - (3, 4-di neth@xybenzoyl ) - hydrazi de;
(A 3,5-Di net hyl -benzoic acid N-(I-/er
butyl-butyl )-N -(3,5-di fl uoro-benzoyl)- hydrazi de
fvg; BeR b@pﬁgtﬁygrﬁ%%tdlgbﬁtaﬁﬂs(tme preferred method for the deep
y I ( t
csougl Yl W AL\ oy gy, et v
materagl ﬂ‘d\h(coluhﬁfst I]kquilydl -\bla)tfytlh}: P 0diared el bél&t@ments as the means
[ 1, 3] di oxol e-5-car bonyl hydr zi de
to remgvg dgsllgq%tq{ypngéhti]&r egepbs thg substrate wafer.
-butyl -butyl)-N -(5-nethyl -2, 3- dlhydrobenzo[
i #3disoxivieck- @largb@ﬁvtﬁathmmsazat@@ the7#dditional method of the deep
- 3, 5-Di net hyl - benzoi c acid
cryogrn{¢ treatmenitqi epiayeys grows. pay|subssrade hyafeonsetamitructed from
smgle(lrellyglt%lxaﬂgte?rﬁgf %g%l)%%ﬂ%g‘ﬁﬁzm( nfl V of the periodic table of
elemenits gt gHe- Mietayls) toNre thp@phdibbd @néon aadbermdr) de fieyds dzdmethe epilay-
(K>3, 5- D net hyl -benzoic acid N (I
€IS. -tert-butyl-butyl)-N -(naphthal ene- 2-
carbonyl ) - hydrazi de; (2?,)-3, 5-Di nmet hyl - benzoi c acid
Ped |4 Gera PIOEN| dibindln) thac (1iispRitenahd- EREDAMMrhative method of
hydr azi de; ~-3,5-D net hyl -benzoic acid N-(I - er
deep cbmg@nugutryp}mmm (A, mlmrb{)stalf benleszformed using material taken
b [+ [ o]
from %_%E r%mérh-lb%l?& f\%b?djfte”i]§ _pﬁr ?&;’1 c q%(}?ﬁé%%ﬁ%%ﬁé?@% afe gneans to re-

move GHE hoition Iayidr@mededef(eZ?s fo1h-thien®d del(s henzoi c acid
N—(I -tert butyl butyi)-N - (6-chl oro-pyridine- 3-

k%one/ sec Pornaﬂcije vug 77&ra%ﬁ15rlguoﬁhgyclapsu ez%ls%daicnl 911&: second al-
ternaﬁ(IE E'étl’{d)dbd}‘itkh): N:elﬁDl RlRAXY -tPe ABh O] RENZ@Ytkate wafer(s) con-

hydr azi de; (i? met hoxy- 4- net hyl - benzoic acid
structed( qurgrstrtgjpyprbmayn)nap\pnl@lg traﬂgpnoﬁlyam columns III and V of the

I en hydr azi de; and
PC“O%Fng§¥ -é% ye:benzoic aci d
N - (4-ethyl -benzoyl)-N(I-phenethyl -but-3-enyl)-
Rygitars deblock086]gr@ma rthht dllasmahwltlaqisnesndfalrcgmmliae method of
[1 and |11 contain chir er .
the digp; POVREHS HearBIent ph T Sratt St onlAiued  from single

crystf2aPABrial opKReaT | g Bél@fﬁﬁs':\’ﬂ)l andfN V BOS@ieblp@riodic table of ele-
enanti oners, diastereoners and stereoi somersS are

ments, nwtam@ledlste@ becagrsadep@s peavidet hipn at heglsffd)p@ wagnpsic field as the

esent venti on. 087].  The. Rresent. ventio | so

mean$uBeERimb S Eheo AP eflas PRI da' (o PbbSiaft fater() con-
uunemeﬁthﬁﬁtﬁeugrggug gene expreSS|on nndulation system

with a diacyl hydrazine Iigand of Formula |I or chiral

di acyl hydrazine ligand of Forrmula Il or Il1. [0088] In
DES @OREPHTHON | OFNT HE HN ¥YENEHON vitig 2enPrefatred Embbdiment

use of a diacyl hydrazine ligand of Forrmula | or chiral

di acyl hydrazine ligand of Fornula Il or IIl in an

Thdumetfbereglenm@qgne@m oh tBg saremeents nheidiol pédb@eﬂresent inven-

e expr [ e

tlonaﬁ(%% 59gﬁg resp%%ggo %;Sﬁggﬁgﬁg?QV:g %%%h |dh§gb?£

the ligand. [0089] In another enbodi nent, the pr esent

# nRVIIPo P Q B Mit-e & otveeran gghk 0@ nufe navwied af ithg sutpstrate wafer;

expression of a target gene in a host cell, wherein

b8 IRk - Geblaicanid ﬁeﬁﬁ‘)@rgmtétofq%eesmm%sw@er

cassette conpriSing a first polynucl eotide encodi'ng a

first polypeptide conprising: i) a transactivation

domai n;ii) a DNA-binding domain; and iii) a Goup H

nucl ear receptor |igand binding domain; and a second

gene expression cassette conprising: i) a response

el enent capabl e of binding to said DNA binding domain;

||) ‘a pronoter that |s activated by the

- oy o Y R I T o "



nmeans cytidine or cytosine, "x g" neans tines gravity,

"nt" nmeans nucl eotide(s), "aa" neans am no aci d(s),
wo'hpd/izeans base pair(s), "kb" nmeans kil obase@@Orus2bs/006931

nmeans kiIo, "m' nmeans micro, 8-0C" means degr ees

Cel sius, "THF" means t et rahydr of uran, "DVE" neans

di et hox et hane, "DMF" neans di net hyl f or mam de,

fre&sMALE) earBwaéﬁ%s.tbertegtﬁrarﬁ&%re b@%r R B EPYM bemperature,

pounds per square inch, and "TLC' neans thin |ayer

ehTempPeR RHVIP wwtleTmlﬁgertm tahipratia® wsebdoheranbient;
by itself or part of another group refers to a

VHEMEEERC L T gTo RBRRchs FlsVelie CePnsREntse farea time.

nunber of carbons desrgnated (G-C 10 neans 1 to 10
0 I E I r i nel

?ﬁﬁ%ﬂgﬂrreﬁé%gﬁoﬁl %ﬁg%rt(@é*yw% ﬁt{%aatt%/(ﬂ? “éigf: gg zI“II%llum cryostat, be-
causei theblyhd He@fumbiheytrydstpentsys ISW'lhﬁPﬁ)da,lly $ﬁ)é‘lﬁxyr|1d will not react

w- heptyl, 4, 4- drnethylpentyl W octy
with gny of th¢ mapgle ;fémssﬁr mﬁérwrﬂs beiye %rmetsrﬁ%dr i ke addition, liquid

0 0 t e k )

he11u1L1 \Q']'lq rre\fl?ebl% cf\?k?rﬂé% an@ﬁ‘ré% 3?3&% r\g%er}ée low tem
peratﬁmsapr(&wrki;eld @3/ diﬂq‘mdedltangEE (1hat, 73 Kpi ilogadd ynitrogen could be

substituted with one to three substituent

used |niiepdifebis IPr§E‘FréEE1e]dqf‘I‘brheﬁILtrPo Acrzahkrﬁa?ﬁyr?cgemc cycle of the
[ lo! S 10a [ I .

prefofBl1 PABGInRMnet Ty SHVEXEATMIN brfL BB Rentoprature of the sub

stratehebfrrodywineto Al kdkp,veara pexipd af yivahnkyifoxy, h(ﬂiﬂsyl Thiio will avoid
r boxani do, sulf nanrdo

therm% RS %‘Ef% the 3 ﬁ?)rg%)m J&lergxlé@mgﬁlé reason for the slow
ramp %%I : tT‘ﬁﬁﬂ( f I%Imgf&pe%b?mgi dec 1 (A& in(dRARNGZ 1iquid he-
CH2SQ2CH3 and t he Ilke [00101] The term
lium.' haI oaI kyI as used herein by itself or part of
anot her group refers to an alkyl as defined above

[ ORI .
TR OReRTE drous EaRBhR JRHRR DI SPER A IRTBHE, dhe qame tempera-
ture aandhet hquld beli 0 PchTisen¢ar 2 K.drWwhykl kiyd 'insisleusedld want to

.herein by itself or iat of another group refer ql
remaig 4y FOAR HUPREH B0y B IEHY iBhd €Ok TIERI hydrgignt that is very
steep qutShté ?Hrs?Qﬁémetn)(ﬁ)'(Ffakkb'o%%hygrtﬂéyhélip@tﬂetlmt The area that is
Exenpl ary hydroxyal kyl groups i nclude hydroxymnet hyl,
cold WydtQXQenhyracmy@nbxypmopylwoamdluhefhtheen{@@kﬂsp Thahe liquid

yl.al k e by itself .or of .
netiugyoo Wnifed G S¥3ideaR atEs fa Ty D Mg 346,40 wafiaybed it was room
tempe'?ﬁtéh’tfégt qflhff% tQnt E‘étﬁﬁp%%’dnﬁé‘@ﬁs'ﬂte‘ﬂs@?ﬁtﬁ t?ﬁgs@rﬁwlof the substrate
supstituents may eoplona substitute as
waferdeslbidhbednbldasivto ¢W|k¢gg|g/t @%@ soirfago aPgme alloys can take the

suddegxg%ltai)t%ya Eté?slzcshangghp tI g{ | 6 a% Exefrﬂﬁgzﬁgglr}:g&g: gatqwﬁ ffom columns

111 — vh@mlxwtawtheldld:rb@@wdmmw teaﬂgextahﬁrég Kee nb@Hkim] thyz high.
term "cycl oal kyl" as used herein by itself or part of

not her group refers t ted and parti al
iern Reakatsmann ! BTGP et ths BRES i) Kelvin for some
perio® ! di eIV QF@EQQ@ od" AYPE et G i PEriGRAeot QihBfRRix hours. Dur-
rings having fromthreé to twelve carbon atons or the
ing theusbek sgigreentbhofisthdepregrsisethe E@(@mprawecgscrrmmkzyuned at the low

e BfifBool 363 65 LSRRy CLEL SN L R hening wionn

the sid@C&ldristaAdamadire aﬂdhkhﬁnlglla%rykmlmbymetrﬁ@r meBerature the
‘optional ly substituted cycloal kyl" as used herein

changet Bade & beadt largtiadshemelptovply sfay sprosess cnd seqkires time to
as defined above that is optionally substituted with
one to three substituents independently selected from
hal o, nitro, cyano, hydroxy, am no, optionally
substituted al kyl, hal oal kyl, hydroxyal kyl, aryl al kyl,
optionally substituted cycloal kyl, optionally
substituted alkenyl optlonally substltuted al kynyl ,

L 1



[00120] The term "al kylthi o" as used herein by itself

or part of another group refers to a hydroxyal kyl,
womboesissasl , aryl al kyl, optionally substituted patkyd2008/006931

optionally substituted al kenyl- or optionally

substituted al kynyl attached to a term nal sulfur

m Exenpl ary al kyl ., groups_i ncl ude_-SCH3 and t|
occur} i Ree Fedu 1 ‘i“ﬁepte&’ﬂit%ﬂéi‘b@ armurigi%@sw mgre apidorm, molecular

tructfE §ol t'mé 1t1 LT 107 R0 0T a2NRERE[0 T @ él%ftﬁfés tal h
SrucPFuoro 62 hrého Jrq Jl ﬁOOfEZ] The ter 0yS Sueh as
GaAs,' :ImPn(ahdaGaBefdrﬂned'qioieb;namsmlsf \mhlqjarwllbfreaaﬂoghealong lines of

interngﬁ]ggagag{,lgr?clrffgpgﬁg&%i{cal Y ggrg elng%{ igliaﬁtb 1\e\'tfl§rteflat this greater
than M%ﬂxé/fﬁ'olﬁy]lt ’ofatrlmealﬂ‘l/llie s%Qk'[ﬁ%@leky a%@%trb“’&@sdtl%é‘xbr the crys-

optionally substituted cycl oal , optionally
tallins st ¢ tune ed meser acwd:lleequapturonbd\iql subibeti tawed tanyjerature and

: onal bstituted heter.
will aflgalaroRaiat et SHieh THRUArS AgE A GHY ¢ HTEInce fggve the mole-
cules @lﬁz?t %&%@t@tﬁ@ﬁﬁb@trﬁ@héf@rseven menber ed
eterocycl e. Exenplary am no groups include -NH2 -
-N(CH3) 2, -N(H) CH2Ph and the |ike. 001231
Pi"ntshft(z;ﬁryn«il Reaf Gx@nisdel 13481 e g RIS 1§ 598%1P§%iat igy lowest energy

part of ano roup refers to, a radi cal for nul
state; "By afi IR BFerIPEAY ek BORREY b ¢hGuBs T Bissel © Ey = /2.
vore IR, e NS P Y A0 9 PO 81 2.2 oo
longePelricd, aROWIEN ggf angrer 6f ahe éwergyr adt w thof lmrdml @nsequently
- SQ2- am no. Exenpl ary sul fonam do groups inclu

makingsepmQze peré@N@q}ldlEprefwmtp:@pgerankp\yﬁ@ qqfﬁgt crystalhne struc-
[00125] hi reference to the optionally substituted

groups descri bed above, Rc is hydrogen, hydroxy,

hal oal kyl, hydroxyal kyl, arylal kyl, optionally
lsuiy@tlcahtrempauiayt;egropnt dmamggltb@ﬁgmnemaé'drq:y@pbamwh room tem-

aII substituted.al kenyl, optio Su tituted
perauff | 7 ik ZSR ot S8 T EiPay EL ePoty R4 '8 berioa of
twentﬁ{ﬂdu@ﬁﬁiﬁﬁé sThgtianbip @D ayyle, 1sopét)0|iiﬁh|p|0){t§rubﬁi thelpedcess. Ramp-
eteroaryl, al koxy, aryloxy or arylalkyloxy; Rd is
ing UhainhIfI@)?ri cmw&yapmler@&wahkﬁ/ %ﬁtsitbqtsi mafer being treated.
S t t [ I S I
ToinkSPTELRR! 6 ELHlng AL CRURY, ML AULROPIELAR er, The e
cube &Jdﬂylﬂybracﬂ@t i Thal lsa/mEUb&iultiuheplpé‘hettef Qﬁycélﬁbstrate wafer(s) being
optionally substituted aryl or optionally substituted
procesgider oaryl; Re is hydrogen, hal oal kyl, hydroxyal kyl,
aryl al kyl, optionally substituted al kyl, optionally
&Ltkﬁ)licilutfﬂﬂp@y%b?ﬂ{éﬁt' rarf §|t983t|elnyp€§rldb§1td upt @der a predetermined
al kenyl tiona substituted al kynyl , optionally
perlodc,@ifstlmqit e hﬁet%ﬂ@@ycbb UG PE| tiwaisaylestmft iofuteadpariplg process as
I het,e
the q Hﬁn[’%% rogya% Eg%fdaqgr% ﬁra%a/tlr ¥L e%l;iln@ygl:@cgees@ We ramp
up thesvémbetatmd tdl k3gure ajpki m@émtsw)gtwmied witbliwahkyubstrate wa-
optionally substituted al kenyl, optionally substituted
fer argkephylp W ogbirisallyy tsuusetrit&ﬁe@pﬁét@rséwﬁebetween 300F on up to
1100E2P é 91?(11 g Lif%hétéi% qieacrys’talo% t%F&Jll Yhec‘%stfﬂ'ee@a r is con-
He e oary koxy, ron y, arylal kyl oxy or am no;
structed ﬂ'nahoal”lkiyd tetlnpdr drojdl degdmenr yisalﬂeysl t,heopntlmaaslulb)strate wafer has
substitute optionally substituted cl oal k
had the,beggaly 995@ Mat@&gai%eﬁﬁiawaﬁu énéypv%{um?t%h@&d time is
aboutd K¥OYd. PRl tqprﬁ:l HY¥p SN@S nt tHeSth EERT OBYTk@eQP! hRAAM ibneter size
substituted aryl %tiona |y substituted heteroaryl or
oftheanﬂnnnNanwaﬁh'is hydr ogen, al kyl, aryl, cyano or
nitro. [00126] Throughout the specification, gr oups
and optional substituents thereof are chosen to
provi de stable noieties and conpounds. [0100] The
conmpounds of the present invention nmay contain
unnat ural proportions of atom c isotopes at one or
hor e of the atons that constitute such conpounds For

ture.



sequences) and follow ng (3" non-codi ng sequences) the
codi ng sequence. "Native gene" refers to a gene as
wof 0u8ith3843 nature with its own regul atory sequaaAss2008/006931

"Chinmeric gene" refers to arny gene that is not a
native gene, conprising regulatory and/or coding
sequences that are not found together in nature.

Fig 3xcAdditiegmal Emhadigent gene may conprise regul atory
sequences and codi ng sequences that are derived from

i ff rent sour ces,. or regul at uences and codi
8aqnEtoen He FIIRAITEM OhethénlEbR ot IAEE N M pafgah Ty present
1nvent16na a¥edAgka ekl Y E0¢ 3 fmnbh@tes aoe&%géhleaéwle th‘ﬁ‘t consists of:
chimeric gene may conprise codi ng sequences “deri ved
{ IoRE di ffvere BE a%OHPPl% RN/ OF 4 8AYF A RIverS GPNGCSubstrate wafer

derived fromdiffe sourtces. Endog nous ‘gene
refigmg 4o epinatialegrgevid method, eag.usath lascaMesal iOxitdeeChemical

T REps byl oon e ) 85 “MBissd ThE E S fmitgry” (MBE).
§ ORAMPDIIW N'QSL o feg 2L %Stm: tBiipelrBalrel Sf I epHGRIed wafer.

into the host organismby gene transfer. Foreign genes
© abhOdofpr thd dmag ithe tgoreyatuseof ¢hie |er1vt1}:ayaered wafer.

- i ¥eor gani s chineric genes,. transgene
§ RANE U HriE D o, bs PrBrsatieBaPick 8P 1r GaRoi Bgrature.
& TEMBERI Rat MU QCEFB’U'an% PHel 7¢ mpleeh &irel RISV e AM¥Mbient.
refers to DNA not naturally located in the cell, or in

fa THMRBRoH&IL B féi@l‘dmﬁeth@eq:llevam@ﬁem@@mturﬁh@r a period.
het er ol ogous DNA i ncludes a gene foreign to the cel
‘[\Ot]yﬁ]:al-r 'B?y & gﬁm@or 'tl'i‘é:la‘d‘a@ﬁoﬁm %memeﬁts o\ﬁ%& invention
tochon rial, chloroplast and viral DNA or RNA
will bf0rgl ehe Acm@ctetmeaﬁi mermpelaubeed subhirate dvazfablck)wndo 2.2 K over

ot her nucl ic ac ecul such as nomi :
a perigfaot SiveRti O U s  Adiis il AtaaH PP chetRing the epilay-
ered suBst@itE weied (Pl ecul e can anneal to the other nucleic
aci d nol ecul e under the appropriate conditions of

ture and solutign ionic strength (see_Sanprook

toypical oak SCRME.. ViR oldh the tomPaRy WMasHi A K for a period of

mnety‘:@ﬂg'htdqus Wlﬁ‘rl | hek 0o¥H0 @ﬁ(teg?lﬂh goé&ssﬁf@rtg%erature is
. In Mlecufar Coning:” A Laboratory Mnual

mamt@em&indt BdfltKoWInCoIMlthughgmldanDlrarLladnmdatameyclﬁn@s,g within the

rbor. (1989 articularly Chagpter 11 and
erystaloyfuctire 9] BeaPRilpaREsY oG BaTes o HBF clamBg ature, these
changE?faQEer'é@@t)weir)h?sl&@nz%d'n%@:% Aind ?Hpﬁrc%trur@n%ngf itRBI Changes is the
strength deteérm ne the "stringency" of the
preciphtdsi¢ouli ¢fatai omcl dieex, @tqruengerf@ynnonmlecmm stmciere. I believe

d to screen for no er te ar fragne

tnat L RPEEEE SRafchtiel dmateeet vt it dhamaar PEPERaG will provide
more BMP@TosMhe $idghe Piy¥iAi Bbhas tbr con®M o forblras §eORSr amounts

that duplicate functional enzynes fromclosely related
of Vlbcsag@maérﬁglergarISpr@momendafgmgctﬁv@emrrgjef ory siahwipatpoies (s) and sub-
strate WS kg acids, low stringency hybridization

condi 1‘ons, correspondlng to a Tmof 55, can be used,
e.g., b5x SSC, 0.1% SDS, 0.25% m |k, and no formam de;
[tgrty:p@%lf oarmpm'lgesegﬁuexssﬁrir@sS%SD@ppek@dgea@é the epilayered sub-

str rldlzat on _co d|t|o orrespond .t
strate h\f/% 8%&%/ Léalgo r%r% orPPrﬁlfﬁ Hée WF[EH E\CAFE @ E a%dltlonal em-
bodlm*dlngrbfsﬁngrl ng/%ﬁﬁVorhYlhflb(BaZﬁfypmaH@/ndin Qﬂén@)ﬂ%ﬁﬁm%%t OThe ramp
t he highest Tm e.g., 50%formam de, 5x or 6x SCC.

up cyqlellzlyewunpﬁrtzaalttut@ntheeqm¢ees§ t Ramping wmonuf@ls@uq?n cause prob-
d 0 r I
ems GEUETECIP L RAMRLETEALE Yo RGUETR, ALUDOHOT wpical temper
segmefiit Srah phad ebaimperthas asp abeap;ﬁ&‘eﬁlebéﬁmﬁl'd‘tﬁ le@eMover a period of
"conpl enentary” is used to describe the relationship
bet ween nucl eoti de bases that are capable of
hybri di zing to one another. For exanple, with respect
to DNA, adenosine is conplenmentary to thym ne and
cyt03|ne |s conplenentary to guanlne Accordlngly, t he

oy o o o o,



t he ot her pol ynucl eotide. The term "head-to-tail" may
be abbreviated (5 )-to-(3') and may al so be indicated
wood/iesgynbol s (->-") or (5 -"3'5"-"3"). [ 013/ (N2608/006931
term "downstream' refers teld Aucl eoti de sequence that
is located 3' to a reference nucl eoti de sequence. In
particul ar, downstream nucl eoti de sequences generally .

time. r”eﬁhé\% ds 4P fyeReide {hasamy LYRE (Hel(dRRETINGGPRRTEHS af is used in
r .1 eX initiation
R R Gl N R I T
S|te of transcription. [0138] The term "upstreant
Wer spBIpt ¢ PathiideBRArau e Goedfcare Nane fempgaeatugg sradignts within
r e pa
the e@lgfé%g?ngﬁﬁcp ?% e‘géfes q)agaggegg teEJe‘?’al Ifél%gFaltng temperatures can
rangeSRAUEBOHS td1atl (APeFhReAiRd t0depbrdg Sllpdﬁh @fng’iec@@smgl material,
sequence or startlng oint of transcriptio For
the epdkayfiiseandrs¥bs sy eheds ATe wb?afweapgwean%rbﬁ tepwper hold seg-
S f. (9
ment ﬁ%%fsxterslﬂélt ?ot?l én%l 2g{éédgé{el89trﬁ Wa%]e el%zls\g%mgdrc]i the benefit of the
tempeaireg usarperatareChanggaid Bé’tdpéeﬂ"&ﬂdt peﬁnderszybeut haathours This
bi nds and cuts w thin a speci fic. nucl eotjde sequence
time pgripd deRsusiseost thentiigkpras anshdeametgnpizsgelidhe epilayered sub-
e ation" refers to the insertion of a foreign
Stnﬂe[ﬁéﬁ%@dﬂence i nto anot her DNA nol ecule, e.qg.,
insertion of a vector in a chronosone. Preferably, the
Figs 4,63! #hdlALOLte raatnRC EimBodimemsomal site for
honologous reconbi nati on. For specifichonol ogous
reconbi nation, the vector will contain sufficiently
Tbngnrsegilmm‘vdwemblcxmmetm sfetiieedeep ool ogbeic method of my pre-
chronosone to allow, co Ienentary bi ndi ng and
sent IPNEBFI&S‘P A Ghagiamed Wekidrt i RPBIPIHE ScAr gigsipde cycle that con-
sists dfonger regions of honol ogy, and greater degrees of
sequence simlarity, may increase the efficiency of
O nﬁo%v@nm‘imgag HeOtkhhbe ARUEL Bl t'i{%tsllﬁijs'i g%‘(ﬁhle
In the art may be use 0 propagate a pol ynucl eot
tacS«i)AIKng Iﬂoldllmg ihwenhpemtuaod thessliisabdte boste.
iéggiaiﬁ? wt h conditions are e%tabllshed
ﬁ‘r‘b‘%&go eV EdPBF A B ékdﬂbé‘ad&f’é‘at%‘ﬁl@erame
cpr TENIPER VRHWIUPV ﬁﬁ Qﬁﬁgrt'hlaet@ Bt fire E@%bove ambient.
expressi on vectors can~be used 1 ncl ude, are
eoflHEMPEBRHOLD t—hHoﬂdiﬂgN\hﬂglmdrt@nmeltaheraf for a period.
derivatives: human or animal viruses such as vaccinia
[ r V, S h.as
B oiRe St cTEEROMc Tl Farther iR Elmpadiment of my in-
ventlo(rebgm,gsl ﬂid)tbﬁlpeea’tdrelﬁstrhedslahﬂsirﬁzasmadeDINAu\leoi(nvs tot®.2 Kelvin

name but a few 0142 A "vector' refers to any
over a,pafiQdeof 6wef1|% |u6mq+grsof Tgh%/“b‘l“ tavam'éﬁ%rraﬁlla shocking the the
subsUBR?hﬁh%rQRhﬂmFﬂto a host cell. A vector may be a
replicon to I’ch anot her DNA segnment may be attached
so as to bring about the replication of the attached )
Adypaeal spak rsegmecrﬁnwﬂrlewrdgth%temeg@wémi ’él?eﬂﬁelﬁ@r a period of
, as e 0 t
ninets; B0 houR 2D in 1R so Vel PP IRR  PEossaie st fPerature is
maintained, ati 2€2 Kaiapmblmlmbugephuoda&mlmm bmdfsrard SoﬁWanmg within the
ontrol . ge te%g; vector" includes poth viral and
crystahGhuiGare oaribe BbvEe wef%tzepﬁegaf hBisnLFCNBFEAL4EF dthese changes
are a f&h@v@]fsllew rd’dets%oan(?)ﬁeghvt m%rtd BV Oode b g"tg% changes is the
er of vectors known in e art may be use
prec1pmaa1uqmml<aﬁ @ muodleifenaci oorei nntfromrrr atrmlees]mnsﬂucture I believe
h enments and pronoters into genes, bl e . :
that (scBERacer ABRBGRSTRSF Bt of DiEsH G rodlodrpress will provide
viruses including, for exanple bacteriophages such as
| anbda derivatives, or plasm ds such as pBR322 or pUC
pl asm d derivatives, or the Bluescript vector. For
exanpl e, the insertion of the DNA fragnents
correspondlng to response elenents and pronDters |nto

. o



DNA when such RNA or DNA has been introduced inside

the cell. A cell has been "transfornmed" by exogenous
woohei&30l ogous RNA or DNA when the transf ectped/FdNvsmco31

DNA ef fects a phenotypic chdige. The transforni ng RNA

or DNA can be integrated (covalently linked) into

chronosomal DNA naki ng u t he enone of éﬁe cel |

more fiM&IPr the JRS L HAT bt padpess Rucp el er apiergater amounts
of vitt4GloBiaf e"i\%'rgg YRV ed PESmidRR Qf’ﬁe%aﬁe#ﬁ%hle s)
or gani sm tlng in genetically stable i1nheritance.
Host or?anlsns containing the transforned nucleic acid
Aregnén Jagife UPetegmedt thaings the dagmpaipturepf the substrate wafer
boulegc?gg? rba?‘%féoraecon‘ﬁlﬁ)%zaﬁlvec %ﬂﬁlgg@z{ssé”gf timglfﬁr)’;t Lﬂernatlve em-
bodmmftycrmcﬂee@ﬁvdﬁlaﬁp@m ogn ttaké hezdnmyeﬂaimolmmy Mel tidap up cycle
one or nore origins for replication in the cellular
is verpodBBOTtANRAP di et vsIGesanpRRMPdALI Wh tep feRkicRnes@itsesBIHems with
I r I l e
the subsétrf%qggg%lfeeg?g% lee(g%l%eu‘?f t£&: tgps l?g@glfg{ilster['rggﬁéleém%t ramps the

tempefranirer up usualplrydaserafineli l@tvled: ooferchentioal of ebingt alihés is done by
gene, that is able to be selected for gased upon the

“Slngrfﬁf"k%‘rmﬁébf@es‘)fef‘f'@ef”mig BrOCG WIS inNeedrid e duench and temper
a I 0t 0 a herbicide, colorinetric
CyClengEiQHglk%ﬁzﬁﬁggﬁh?Fggpgscent mar kers, and the like,
wherein the effect is used to track the i nheritance_ of o
Wengangl ¢pachel téf“ﬁﬁftaé‘r@sttoa?fcfﬂléﬁ the feraperairg geadients within

the suod’st%tga?"ﬁ%(tb%%tlegﬁ ftlgq' t hleerﬂ 81’ i Ctéarﬁ'pgré)lfures can range
ctable nar enes
from a0@d°usedl 100 f‘f&kﬂbhhbmﬂ wdeemglen@esppmo‘shdglreg crystal material, the

resistance to anpicillin, streptomycin, gentamycin
substq@éﬁawgqrnbom,@qﬁsén%g ﬁongrrﬁcé%(fgo%r bT]é? d@mper hold segment as-
sures Stﬁlat qg@@lﬁﬁstr?t%d\&lal'f@r lﬂ&ﬁeg@nﬁaggnﬁz?d ttn@tb @flystﬁdtl?é tempering
enotypi ¢ markers, 1.e., t hocyani n regul atory
temp@anﬁs: |ASmpprtta&rtyclm;imahefcbrpasﬁ)cgesna,boamdB fhlmearlsr k’Ehls time period
é The term "reporter gene" refers to a n
depenéimp he danay aﬂd.%rémqtry.Sﬁ@e pPhdtErsubistateswa frr bpBlas).
identified based upon the reporter gene's effect,
Thergicdonidnaleiheahei Smbsdimlent tofacke tdee pi Ghﬁsgérﬁﬂcﬁldﬁﬁod of my
a nucleic acid of interest, to |dent|fy a cell or
presepy HArARIAPRhAS 1HAStRFRErin E88 heiSesch evafeacheldipg capsule appara-
to o) a n [ ti
s, I SRimpfispt of BRTRORUDE B8 R L By R R WBieter size
sllghtll,lyseldrgefr tlhm ah¢ substrade:whfeai 1&r a&e@herdtht@meeﬁ tube 15 is placed

fluorescent. protein (G-P), | Qr anpheni co
aflereég@rfﬂrér@ﬁgr%eémﬁneb g;af%eertoé. a%fedrilsef)l’yrolytw Carbon

17 haPif YRYTARm @@ﬁsglzeagg tb@qxfsjtkrﬁa 96! Psbt) é‘g%{f(r?tro the tube
gerfes may a consi der e reporte genes
shapedRraqmltlerlilrabon’ dnotfarst seqpencd’d. alNexusadie substrate wafer 18 is

nt erchangeably_and refer to a qguence capabl e

placeqd ChEPBI {15 FHePSRPIULS] GATNH ASBALig sadends sgpond. Pyrolytic

Carbofnuﬂ‘17§k @l h R g liRe 9ENRE Bliarfe @PHiRE SEGHBNESsI Pyrolytic Carbon
located 3' to & pronoter sequence. Pronpters may be

disk Iderisveldcied imeitheeplastist utfe d, abmﬂelt\}e glelmetartﬂr wmefer 18. Next,
co sed of different Ienents ri.ved, f m(jff

2 sechRAnBIER TPBUREK rf HREGr EhaRS e in 18 RS De 10yhe Hst fibe shaped

capsulNA 55807 S -abllvel thd!REEHHE qf)ﬁob}’t&hg§ﬁb§#|dl|sﬁdl9 nrﬂch%over the
art that different pronoters nmay direct the expression

order off magemal/magn et sygments saudy pepadpfl fogpesnulditugie of substrate

different stages of devel opnent, or in response to

i fferent environmental or physi ol ogi cal conditions.

Pronoters that cause a gene to be expressed in nost

cell types at nost tinmes are commonly referred to as

"constitutive pronoters."” Pronoters that cause a gene

to be expressed in a specific cell type are commonly

referred to as "cell-specific pronoters" or

"tissue- specrflc promoters. " Pronoters that cause a

o . o L L . o

wafer



doubl e-stranded DNA that is conplenentary to and

derived from nRNA. "Sense" RNA refers to RNA
wolr0e8153843pt t hat i ncludes the mRNA and so can plga/us2008/006931

translated into protein by-tlBe-cell. "Antisense RNA"

refers to a RNA transcript that is conplenentary to

all or part of a target primary transcript Qr nRNA a

nd
Neat w&ekgr%rﬁedéﬁp%esq dheoplasticatyes shapedgapsule 15 is sealed
I y e
and tﬁa{'@@?@t hgfd taelé?f;,‘uﬁ{" cﬁﬁtéib?fg?]gc%c@@%P w‘ﬂ"g%g't ﬂgyg,l undergo a
cryogaoic cgdlmngaemmss, oB non- codi ng sequence, or the
codi ng sequence. "Functional RNA" refers to antisense

RNA, » [+ R r RNA th [ nsI t
Yok AME B P8 1 4P ordBlos, Bt TG AARR BT
"Pol ypeptide," "peptide" and "protein" are used
bnberaAKandballiggahd teafperatoraopohyrmeafer capmpdeand
conpri sed of covalently |inked am no acid residues.

f‘nk?‘j\f@ctj@sl SO ﬁlgwg tBPype T] gt&%nﬁ{lcg%l ?t {edé%bjﬁletednperamre

‘isolated protein" refers to a pol ypepti de or
?)rBEMBEﬂ"IBtAMSP Yibst Blavading the semprerahosetccabpuverdabient.
that are normally associated therewith in its natural
SUAERIRERIHOODNEH PIARh§! t'Pl% él%vﬁ@éd’@@ﬁbb%ﬁnre%' £period.
aci ds, carbohydrates, Iipids). "lIsolated" is not neant
to excl ude artifici aI or synthetic m xtures with other
Aorpauadsry @geiitec pe ks 86 eh dffidsrpdtd rhiagis enbinbd ddmemt of my pre-
interfere with biological activity, and which may be
sent ipyeadAn, b%meboaﬁ@mmauéowe tﬂlﬁct@metaéumpiffthéaw&f capsule 15
z ty SEITRO g
to 2.2a rl&rglgebu‘?%rcglﬁg ggcggﬁgb e’ pr epaﬁgg#%n TFBSﬁ@]” vad thermally
shockllsglhhbl suutbst@mterm\tasﬂetr(qgollﬁpe@muadeedowuannsutastwdfml@erpsule(s) 15.
nutant” wll be understood to nean a nutant

Typicabyy gt $epk spamendi wyllheldpths {empgratyre 281 Haggyafsiecapsule 15
at 2.2( k%eleI{ q‘otryé)%rgrd&%trifﬁﬂlehyﬁ)&(ﬁﬂr rlhnﬂlea@}aQQ FHCHIEk Wid? Sternative
different amino acid relative to d-type or
embodianemabf ynpéoueniiog, pbb)sm;ktpmodANsllhk&quaﬂutmenymukel‘ruurs Dur-
epti de nm nprise on

. pol one
ing thEapenis sop R PF G RS SRS oo (o f%&uaﬁ. Gt g dpt the low
tempeggflﬁgr@ﬂztpl@qv% point mutant” or a "single point

mut ant " pol ypeptide. Alternatively, a substitution

mut ant pol ypepti de may conprise a substitution of two
ogvehbhe b\l\?i"ldd1§%/%)‘é‘so?renﬁf’ﬂflﬁllwlgo@du?’r‘i bhe &hyppl structure of

the s@lﬁtg;‘t v&zbfe%ér? ‘? AMsNPe APEAturE! Al V%hgﬁg&]em bond lengths
-type or at ur al |y occurfing polypeptide:
changAcatoa diehayit el yt I;lh)w maeatandnpeed EmapoHoocet.edne edfegiteochanges is

| i gand blndln ol ypepti de_conpri sjng.a
the preghattafign 6 ?ﬁoﬁn@amaﬁ?%eéma %raangtm?lﬁq%aﬁr sitrugture for the

substdr@@%&aﬁrﬂ K13, V\Akdcr?b%%n% tBAL "rﬁ‘idr%s%%ufé'dcrl‘&damlr‘ﬂle substrate
aci d adlffer t amno a dre ative to the

wafervaamwtly@e b5, nhews abily lm:aurmcmgas:a oopthd mualleeatar alignment for

the aigRX birRomeatE el | VU TBTar o B SRast Mo ECipd P the direct

result@o B URSLihEUhi SOl x tiAghd) ALKEDIE ald B¢ )b@i‘n? %)resent within the
natural |y occurrlng am no acids, this substitution may
substr@@maf@e eiptidetn d§ui \Iabfelm@vmh’@erthwf gmawrttﬂ@@ pprmal amount
no_acj ds del et ed. f or

of tlme {) %1?%%5%5‘3%21 Wprowdyp@o(g? time for, ﬁhe sm&l?rcrl){stal bonds

natural
to corﬂfﬁrﬂ;@ a@tﬁisfufrﬂpéra§§ch\&at&k 2 mivdirt (LidTv)’l@ﬁthSnal energy is removed
non-naturally occurring amno acids, or a
non- equi val ent nunber of wild-type am no acids del eted
for the substitution, i.e., 2 wild-type am no acids
replaced with 1 nonw |l d- type amno acid (a
substitution+del etion nmutation), or 2 wild-type am no
acids replaced with 3 non-wild-type amno acids (a
substitution+insertion nutation). [0177] Substitution
rrut ants - may be descrl bed u3| ng an abbreV| at ed

o o o s . - o . o - N



www. ncbi . nl m ni h. gov/ BLAST/). In general, a sequence
of ten or nore contiguous am no acids or thirty or
wOomE1383l eoti des is necessary in order to putpatios2bos/006931
identify a polypeptide or ndé ei c aci d sequence as
honol ogous to a known protein or gene. Moreover, wth
respect. to nucl eoti de sequences, gene specific
from Hhg @b‘tﬂ)@l st e phosate dorEFisdi HY Paesay wotingiisugubstarte wafer
i des may be used i n sequence-dependent met hods
capsugg%zg%% identification (e.g., Southern hybridization)
and isolation (e.g., in situ hybridization of
Pabirichhiragyl b 862 Henbdut g dgna@@lmﬁr@aw&)baﬁik up to room tem-
peﬁﬂugghtgﬁqgﬁ§P9%§g§{t%§”§?$ﬁ§§§9ﬁ§“8&Rugﬁ%§t§ Sﬁﬁs"@XnQ%ke about
twent9bcirnh uRar Mheutah Wb?bl?e 8Cvery i AQERAN COiTPRe spragess Ramp-
the primers. Accordln substantial portion”
ing umepe&st cf@nsee]\y%@@bgqmmf@ést énettgqtr%tfe waée@,(éa;d&w@@mg treated.
A typ%r%l;gcgrﬁlk)gtcsﬁegrdeﬁtd?g sytslgéqgélglr ?@fggﬁp%ﬁogﬂfé%ﬁ?et%ﬂn‘%ned level
over 4 peédenrirniidedtpdryod. thksﬂ(LV\ﬂohél bi}hesﬁfg the Same type of tempering
rel ationshjp between two, or nore pepti de sequences
procegt agyi§ Bredip @ ﬂb?%‘&@l“é‘ot‘?faée%,éé{ﬁéf‘né'ésa hsgt -G r M Heding proc-
by conparing the sequences. In the art, "identity"
al so neans the degree of sequence rel at edness betmeen
Eglypeptlde or polynucl eoti de sequences, as the cas
{O1ve theyga o epnpﬁé‘cmycqrh@rﬁﬁ@% tbetafvé@rﬁrastterwla}égr(ét 18 are re-
se nee. t Y, i
move?uf%gnt ytgééa Cu?a%aé)d&gg s'Q YS a%'?ld{)hasé(f'ﬁ' il nc% féllrﬁ‘:ilg tifkené{le one de
scribdd mhtpd dochmene edﬁ$ﬂétib‘e‘dettl’lcalcmlekatZQNﬁIBd\t’ﬂ)d)ﬁfCRlaMpable Su-

Bi ol ogy (Lesk, A. M, ed Oxford University Press,
perconéw\ra.gkwagg@g)sysepebo\frblmﬁ%@zontﬁ of 1eddi fog %ﬁ@“%ﬁ%%tor Crystal
Wgq ye Agade Pr w k
Growﬁg ?tt?e %)u%i;? %nlgl’yssirs%qmsce}ggenr%feinbalf? I?Qd; Park, B.G.
Lee, KCBL fSiinn, YAK. I\KwoalnCCmIl lerﬂer Han®. D. éﬂsal):yl,—lmmihpubhshed in the
ess, New Jer ey (1§ﬁ guence Anal ysis_in
proce%tr&supérths. P ayApp |—|§|‘1RFE°° “C‘étﬂlt)‘/ eaderfincephgld in Hous-
ton, 164987); and Sequence Analysis Priner (Gibskov, M and
Devereux, J., eds.) Stockton Press, New York (1991).
Met hods to determne identity are deS|gned to give the
Heiing ﬁattewasétweﬁp@ﬁews@uaesrv@@gceeéteangwe@aaas P ramp up the
Y, [ fied )
tempegggﬁ g}cg'eaas\s/gl eFttHa te Iﬁattg}r %rr%g%/eéﬁnéewg%gt&eﬂ#%esf&le crystal sub
strateawafeventls, amﬂllaelrlreehtglh dengnétyc dadldubatngnlss payvbded by the su-
perfaormed using the Megalign program of the LASERGENE
percoafispﬁflarw&gmeg lécswﬁettt%glfgur%l@ POARTAR 3lagnmefh furdpg the ramp

op a0l O, RN Pt fe from 300 o

1100°Q:|-1|@qwmd1etg aponCGABl SHiglh: dyktdbmatefidd)ysed td ddmstruct the sub-
u ranmeters (GAP PENALTY-10, GAP LENGTH
S“atepﬁﬂgl ﬁg» Def aul t parameters for pairw se
al i gnnents using the Clustal nethod may be sel ected:
KlTlaJBHEtld\n G@Pt@lﬂ%ﬂl‘(@lﬂ sWﬁiB@WaEssﬁﬂ@h th AGINAEBtire substrate wa-
VED=5. [0190 L tern1 sequence anal ysis software”
fef(s)rle? dias Pédaﬁw’ &hp e‘? é‘l‘%d?f‘tﬂ%‘fb% e BYRGRAFE Cpr dﬁr‘é(rlh‘cal temper

hold AL Mﬁ?fs%ot&r b hereuRl ¥2ia t%enlgﬁleeta@&rpds AgbA%he thick-

€SsS.

d sequences. "Sequence anal ysis software
ness amhﬂmmeedﬂ sizaval tlebkebetraimdefen@dont8.y devel oped
Typi cal sequence anal ysis software will include but is

not limted to the GCG suite of prograns (W sconsin
Package Version 9.0, Genetics Conmputer G oup (GCG,
Madi son, W), BLASTP, BLASTN, BLASTX (Altschul et al,
J. Mol. Biol. 275:403-410 (1990)), and DNASTAR
(DNASTAR, Inc. 1228 S. Park St. Madison, W 53715
USA). Wthin the context of this application it wll
be understood that where sequence anal ysis software is
used for anaIyS|s that t he results of t he anaIyS|s

o I Y Y 1 o a1



producing a chinmeric gene switch. Typically, one or
nore of the three domains may be chosen from a source
wodiobd/eset than the source of the other domai eTRB2063R06931

the chineric receptor is optlidm-zed in the chosen host
ceII or organismfor transactivating activity,

onpl enentary binding of the |igand, and recognition

AdvaBFa%F%peC|f|c response el enent hi addition, the

response el ement itself can be nodified or substituted

th response el ements for .other DNA Qi ndi .protei
B 16 BRENE 4BrRE Ry i Ehr oot 248t pEgh 8nd alternative
embo@ﬁﬂ@ﬁ\%kbfeﬁlyaﬁnvex{\ﬁbﬁr Qed3Palo68j a4 ﬁrl@gﬂvaﬁftab&('%f the present
protein fromE. coli (see Brent et al, Cell 437729-736

inven{ipag&)e) magleazppanendaase chi meric ecdysone recept or

conpl exes. Anot her advantage of chineric systens is

a I k L

e Roat B 0¥ IO e g g B BRI P ARG Hf¥Rg) Bomprising
colundoubl-/ compolndarthbe gar {ieculfarhyponmpordiahicatnomr ead other de-
of gene therapy, especially when cytotoxic proteins
‘are produced, because both the timng of expression as
well as the cells wherein expression occurs can be
q:o)ntd plrbeittie YWoenagegeinstegesiess (eper atl-vel W 2kindded) for single

a suitable pronoter, are introduced _intg the cells
cryswdfbw@ssquf%tmné%bﬂés%%howd% B2 eatry Erfsulr R i nt gdislocation,
and oftNH §Otec g by the presence of the ligand of this

|nvent|on Pronoters may be constitutively or

i nduci bly regul ated or may be tissue-specific (that

i(§) t@xpr@s@@df@hw apparpast aed methghdhat igaryed ¢p enhance the
degregpgfnli'l ct\ﬁ] ?ezgltlghﬂ'le etvﬁla%%m?gt 38¢Sa Osflngbg rystal substrate

organi s e enom c and nucl &ic T
wafers€0f@IEES uCoOhlg n:@)lﬁﬁfn AIVEr t@mpomfndpdsyaemmdesioar material.

wel | known in the art. Exogenous genetic naterial

useful with theligands of this invention include genes
Operatiam encode biologically active proteins of interest,

such as, for exanple, secretory proteins that can be

rel eased froma cel|; enzynmes that can netabolize a

bulydest© mmgheratanskithe sepetadiv® afomy r@vengiare it’s important to
know SHORLA s e BN AT DA LINGLAUBRLAMGT: Lo AURSH  dFects: e.g.,

subst ance; ote| surface

singld eﬁmhbrnsateamlsttly(pxbalkg hddseh wergeregailat aoomiclsudecture - that is,
genes that encode blood claotting factors, hornones
the l%a&woastlpﬂémf theipatamey wothurespersde, each Sithezphg repeated at the
0 e © 2 1ly called
o TR e R AT G B R R STk ST BTk gLy calle
crystyirlatecastsuchras, &#ndyhes, stuldy sbsahed cof sl egraphads
to the occurrence of an abnormal state; genes encodi ng
es y | inte
féliéé&ﬁél}{egcystlgglé J&Q?%la%gfﬁgg E] z‘?%t InrrItJI %ﬁ fac?at 1s, the regular
patter@0bDayosili¢ rmmtgagefxaes cinterluptamw m@tﬂsdsfefcact ol;arger defects

. and erythropoietin; genes encodin nhi bi t or .
in an QyEetethSEUCSHER 258 WU kY coaﬁtqqrﬁap%whoc@éﬂgslo&h)éodNpgl uniform
f h
moleHAFSPARERLE (Bl Sl Apnit e B Pl B HEITRL Ao the result
of highhté¢ mmgerdtuos erys efllid g fagrhic sgroev tht fed /Api desp@idiano t r eat
genetic disorders. Those skilled in the art have
u ic.acid info f :
e FRR 101 o hEenche ASURRRR Mol TR AR e aerect, o
irreguldeit e cwahnd armirgstdlelmhtroectstmcfmmn aThebptresence of dislocations
depository, the instjtution that, published the
stron&wqaeﬂe@ncsﬁ B0y fr 40ei Rk A HEd@ndo M dplase prpgerties of real
nol ecul e. [0202] hi one enbodi nent, the exogenous gene
is the hlL-12 gene under control of the RheoSwitch(tm
Therapeutic System (RTS), transfected ex vivo with an
adenovirus into autol ogous dendritic cells. [0203] For
gene therapy use, the ligands described herein may be
adn1n|stered alone or as part of a pharnaceutlca

o " o . T T T o

fects;



to 3 ng/kg is admnistered to the subj ect hi another
enbodinent, 0.1 to 3 ng/kg is adm nistered. [0219]
wonhd/eshbse routes of adm ni stering the phar nmacegtigabos/ 006931
conposi tions include oral, -rléctal , topical (including
dermal , buccal and sublingual), vaginal, parentera
i ncl udi ng subcut aneous, _intranuscul ar, intravenous,

crystq(lnm«aawlahsﬂ Moderay keraiallqgraphyt drdPSRLIQRd tREPHIIMEY orlgmally
u It

devel G685 TRAGBRHE (UM L | O ACELHIAN, By distocations

can baodiisnaldtédtaisobeinigl &awsgakbg nlmorerhhaacmﬂoﬂaoplm pf atoms in the

treated and may vary with factors such as the

middlgopHi iGustl {HéiGCeci Bl SNE Fheagathtacasronding planes are not
[
stralggg{rﬁg? 1?15%%21 g@ dgﬁﬁg%{@ mi'gﬂggg?ﬁaﬂg%gtéfﬂ??ﬁlﬂgrﬂzﬁne so that the
crystalosTposiurieois peﬂ&dnbnnsﬂem&ﬂodaehyebagdanlﬁgeZﬂnhogwsused1sthat
prior to the adm ni stratjon of ceIIs containin t

of a Séé%s &2PEEe BT CLBMIRLY 3aRtP INAT R HRATE %%&%J‘é?ﬁcé“ The stack of
paperd'aﬂﬁyt]h{%)(gﬁézd&%c't i H&RESs 14 kﬁ@rmlyan!)t@@gbg“af Et‘ile edge of the half
di acyl razi ne |igands of Fornula

sheetpresent invention described herein nay also be

adm ni stered in conjunction with other

hLrace tical |

ﬁ géggtoﬁlrg a% ogggsﬁﬁpﬁed |Ey€i %ﬁt&%h %Qﬁon crystallographic

defec@hann)acﬁatedgél(ysaniatvm conporndshd sdrewudedoication, with mixed

conmbi nation with the |igands dgscribed herein wl |l Qe )
dislocgdiQits dé o n Sl (P BIBISEN8dYEriY herdget andnserey dislocations)

being 1‘?1%%@%&@%%%% rtﬂ?éce Ma‘?ﬁﬁﬁfa't%?l e&i’kﬁ QaﬁBﬁs are a type of
ounds. es o her pharmace |cal y active
topolco:gmpbmlmcﬁscmkmahetrrmesbealmsédi $ ol i conrbiynidtasenv eviseld inhehe art.
l'i gands include, for exanple, AlIDS chenotherapeutic
ﬁﬂﬁﬂ%ﬁfat?crgln&leaoq dfl?rq?lleyaé)! Vl"f’tfns g(?%h&g'atlons behave as stable
anes tics, ano products, antaci ds and
particdey i-f tipdtui enbssapnthéy OctairCSbe a:mwrbagwlant\shlle maintaining their
antidotes, antifibrinolytic ents, anti hi stan nes,
1dentléy]tils|t,lwepla,%@b¢y éﬁéﬁ?s Wgnflil @GBFlé@tsl @§ opposite orientation are
brougﬂ?tt.o%@'ﬂ%ec‘lj tth&? cChREOE Q407! §t eqn{t'h’?% ?tkﬁéwn as the process of
anti Septics, antispasnodi cs an i nergics,
annlhﬂntknntahsre@p@etMﬁﬂesmppbeW$anasmngﬂ¢hhmlm@ahon can ‘disappear’
nedi cati ons, biological response nodifiers, bone
on ltSrfé‘f’ﬁbollsmregulators bowel evacuants, cardiovascul ar
agents, central nervous system stinulants, cerebra
Feithlohios e ahail et stioaet amrobydializedc byl cnasigraaseystal along a
i nhibitors, cold and cough preparations, colony
plane 3ndnsilaning eaetrld ae@ssr Hceptherdy aylaipicst ééﬂ% The halves
d ran !
will EBRLR: (oRhet PREERE Fh oty LORATRI If the cut only goes part
way tHbaghoudie csystdl,arhendaunddi ¢ atfi drspudopﬂﬂnlﬂeveacelpifmt distorting
agoni st s, electrolyt $?renzynes and di gestants,

the “"pf’rr@p!a}aéﬂc&ns Thig hoyndaryadeiine line pfy the, Gis lé)rf@m%n %he direction
of thé?8ii Bf 1nea] 1961 Eur%@k@%e@%pe%isng&?ﬂﬂ)ﬁg re9RSihAAy labeled by

acli d secretion inhiBitors, gastrointestinal prokine
the alagbmbsxwgenadni doploeaitivn Binorayd hherBgrgetsh vector. The special

St ants tlnlcs enor r heol o
cases eI A0RAL AF Enaimas e Brored roro g fiafin bous
hor nones, hyperglycen1c agents, hypol i pi den cs,
mehreoswhﬁrdes$amt30nkematsenesn Feqlr osysabiliae SOlldS are generally
.l eukapheresis adjuncts, Iung surfactants
mixedyFadh g.raf PBRISGREACYE e S hufy dhe @Cf%frlam{esaﬂ? égblm%f@ns depend

on hEUIELEcE eL@RANiS, JFARRO! bFyaal 290Phe! BurPERAl v for an edge
nausea nedi cations nucl eosi de anal ogues, “nutritional
suppl enents, osteoporosis preparations, oxytocics,
par asynpat hol yti cs, parasynpathom netics, Parki nsonism
drugs, Penicillin adjuvants, phospholipids, platelet
i nhi bitors, porphyria agents, prostaglandin anal ogues,
prostaglandlns ~proton punp |nh|b|tors prurltus

. o o o .



be chosen to ensure the desired nodification and
processing of the foreign protein expressed. For
WON3$y3 expression in a bacterial system cardrad2emhocost
to produce a nongl ycosyl ated7ere protein product.
However, a pol ypeptide expressed in bacteria may not
) be properly fol ded. Expression in yeast can produce_ a
disloggitiQibdy Ipgrpengicadacto thepdisdasyiondipgdaripst feseof|the edge, and
parall%?go'i@qg?t%%eceisl@eotl'ttf@ls'cpg\gq Prf mdl3i¥ S r}{&l%s)fh@tﬁl?&ers vector
and folding of a heterol ogous protein. reover,
is aligned ewsihoBlode-paokadi aryscellbgrasticpd neicdivms tadl itkomagnitude is
_reconstituting, or constituting, the pol ypeptide's
equivalentyto; gne EREGTAEP Mdf SPaGiHG-er ent vect or/ host
expression systens may affect processing reactions,
Al}'&hn_ﬁﬁiv@ﬂ%} k! idgsIcaamagesant BeavilfdleyeNtasepleef - formed by
~ The di acyl hydrazine |igands of Fornula | and chiral '
addingj ary¢ Xydrbalfnel anegafdatosns rer auperfert girystal, ofo tthat a defect is
ercar B S5°THs HBUERNY B0y I ORuliR Aoy IR, DR BF AR Bra narr-
planetdIRINOBULBR i QI J2dU t56h s Tad PE aki@fixali €o An@érprem OInidially, it can
eukaryotic organism In another enbodi nent, the o
be hehfid Higndel 18 aing Proices amfi sivaplibisatioa b yhieshimargiving at such
gmgte organism [0235] Preferably, the non-human
ismis selected fromthe group consisting of a
bacterium a fungus, a yeast, a nematode, an insect, a
Oinghapprogichnis ta bisigin, byagoanideaing @nd-& reanesdntapomneof a perfect

referably,. the non-hupan aorganismi,s a _yeast., a
erysflgRb58e it e OB KERaRpRL b cinie st PRyl g reader may
then stah@r® seipliFy"esepr@seatatian MAPRidualdsi@@t plah g08f aRoms instead

bovine, a goat, a cow, a pig, a horse, a sheep, a ] )
of thesptfimap thamsshkes,, NMpreo i ﬁ%arﬁzé@sse[so:@aﬁ]edl hy safbedae dislocation

e j t, e - ismi I .
ore IRBER FERLo, %, BAAY TROBHORDHL IS 4308981, 871 EFEdquacions
whichaaek Saodindbe[d323€] | n anot her enbodi nent, the
non- human organismis a Caenorhabditis el egans
nenat ode. [02%8]2In2 not her enbodi nent, the non-hunan
grggniSﬂubs alpranty’del ected fromthe group consisting
fx @ — bi,dopsy2s, bajra, banana, barl ey, beans,
beetegtﬁaaaéjﬁi4@§?Lkpea, chili, cucunber, eggpl ant,
favabean, mai ze; nmelon, mllet, nungbean, oat, okra,

represve%rt";ig
organ

Bani nut, pea, pepper, pigeonpea,
pWheabpﬂe;ng§s¢ng§, potato, punpkin, rice, sorghum
soybean, squash, “sdgarcane, sugarbeet, sunfl ower,
sweet p thtfeayz)onato, t obacco, waternel on, and
fheat: i t her enbodi nent, the non-human

or gan?&AT¥d (Mus’ Juscul us nouse. GENE EXPRESSI ON
MODULATI ON SYSTEMS [ 0240] The present invention
pertains to diacyl hydrazine |igands of Formula | and

wherec ki 1g1thgi aRAMFRE Aiute Of i GendRASFidtorinifatha Bytregers vector, v is

Poiss$ 1t rﬁ‘g% usef ' ddu ap ?Fedycscw}ﬁiﬁf&?pt orRagedquations suggest a
i nduci bl'e gene expression system These

verticdilycyddiynitealzi hembbghndsf prtmssde anrrovwwdougd theddcslokcetion, with

ene expression systemin both prokaryoiic and .
ComP%aﬁmo‘?’merﬁsgfe evys{ﬂer_rﬂigm e asy BedniexiFderhlags and tension
experRE{ded 5‘§_th@sg'a@SWshﬁgixagﬁé‘emliéﬁﬁgd 19heFormula I and

chiral diacyl hydrazine |igands o ormula Il or 11

t hat are useful to nndulatg,exrressLon of genes hi ,
ey distpcations gredaare iMildaritol pdsealiag. byt can be considered

' j ] S, . Of eFOr doa J 1, ’

s Dol Rl 301 M) o (8, R B Ry Rmp gructore that
extendhetcabihlel t'gdgest pingact gyatge’ aigenarexprhessiion perfectly layered

nodul ati on system conprising at | east one gene

expression cassette that is capable of being expressed

in a host cell conprising a polynucl eotide that

encodes a pol ypeptide conprising a Goup H nuclear

receptor |igand binding domain hi one enbodi nent, the

e



receptor interacting protein -15 (RIP- 15), liver X

receptor b (LXRb), steroid hornone receptor |ike
wotood/e538u3( RLD- 1), liver X receptor (LXR), |ivercnUs2008/006931

receptor a (LXRa), farnesotd8-receptor (FXR)

recept or interacting protein 14 (RIP- 14), and

farnesol receptor (HRR-1). a specific ex

e, .
structyredi Rgsisrlbhét coghmdsed ﬁ‘é“Fi‘tj&nH‘ BY gD n@%nﬁi‘lnpéfh is traced
aroun _t(ﬁ'eolaiiﬁe'zi'r E@f"r(l Eecapt Qﬁsl%@%lotnsllrﬁié?ll)f?arthé%Sﬁtlgrplanes in the

i gand bi ndi ng domai’n partner enab pression or
crystaduppriessi Daspitetthe ddifieculThiis sohbzhsiondads stoesses caused by a
excl ude .t he ential for |.igan bin t he
SCfeWi—éiﬁ]@F%%iP“r%&eé%% coaHNgr Hian ttg%%a nef, Gt ipwcatfon. These
el 9F1y BRER i O, ACEY bR @iw@r SRFPLRXGRdial coordinat
stress%g g.e GHNIg+ GHI\CJR or partner + got ner) ] Pref er abl 31/a coorainate
to be aned pwhioh as ath otvhie bredowpi or donains i's varied
produci ng a hybrid gene switch. Typically, one or nore
of thebthree domai ns, DBD, LBD, and transactivation
gonaLﬁ+ may be chosen froma source different than the
sourzgrof the other domains so that the hybrid genes
and the resulting hybrid proteins are optim zed in the
chasen host cell. or organi smfor transac vatin
whereagis\fheysh e@én‘BPQHg‘i‘ﬁ afﬁﬁs.rﬁaierrgalofbi%é ‘i’it%%‘ r3 diggtor, and r is a
diall €68 Ik ON ¢hi@ SRLEII GupgtRANRCIG] £ dUr of st diat
radia g@%h t he response el gﬁg itself g?ﬂlpelngdi%re%fla lating
outwaard ﬁubat tltaitoeidmdetm arneisid@nseasehgrrwntls distamtcher PDbitse note, this

i ndi,n t ei.n domai.ns such as the GAL-4 te
simplghop e sEaleS B kLo Yatus 3k TBec s 0 Bihe Gitgation at r=0
and s@'it k—éi%ﬁlfrvcﬁtlf‘d Pof kPGS C BRIk iCRI ¢F B tot ST tBeeiMs18tation.

43:129-136 (1985)), or synthetic response
elenents specifié f or tar%etegwinteractions Wi

Wihinep i s EREALR A nerbRiers dserefrleet%fdafrarta@i}&hmateﬂal (e-g.,
GaAsSpﬁﬂ"f 'I‘ﬁ/’}f’t &5261 1 P0$/drS&FaNh OF (X AR 2 dElgm sq}aﬁ‘il field locally
Acad. Sd. USA, 24’3616-3620(1997)) t
mcrez&cesolﬂrmdaltael\iwbuscieptebr-iptyopi thAnntahenahdroacitcanagoand an etch pit

of reghGh Bt oL Bt s B SLLSLEPSHSE 8L Sgpetion (5.

coherkRt @tqu%sthf@sdf@ﬂgeflWtﬁes@%eﬁ%@‘pltﬁlﬁgr%ﬂe9l s€AR Nehography) of
particularly inportant in areas of gené thérapy

coherespeticabsgominestroytuwtcoks problemedtis far sipghelgcpstal materials such

eca both the timng of ex
as Gaggr | 4T TherRr i axproLned s SN HEEL Pt dy re-ctened.
a seri¥OQF Qengsits CRAIHPO Yol BkEIwWhIcR calni ¢ FFRLE vRIPTPA& the movement
are introduced into the cells of the subject,
of theegisdesation iof qeddiexogenous genes is controlled by the
presence of the systemof this invention. Pronoters
TR 2% sS PP 'élHEirY)%l Y nfilrb§Bigy blognr eqW At @ oG sBRY RE observe
tissue-specific (that 1s, expressed only in a
disloqaaidr sc ighirn ype mﬁcmtreqtumc shecngliec crpst@érmaierials. Whereby,

thin (951 oL PR oS0 gD ey BI P HED I8 AEYRR] dPSat dgansparent (o the

electrbhOpels Of (FOMrdséopdld ThY edécdba®d I dudFEénediffraction by the
ligands of Formula Il or Il useful in a gene

regul@xpres@iloiﬁtmmlpém@n %fyéhemm@nbraitgnng agdgthepdHfering relative
clear, rece tor ] b ing i N¢C isin .

angte 35h St RN O A 00400 B SPIN L08 Rgged in e
metallze rﬂ10r§bﬂ@t|c@ufd/\ﬂ fegfr basedia@eneoastesei.en gyt &9tk Nthat occurs

whi ch the transactivation domain, DNA-bindi ng domain
betwe&ndgiraigan@fbrintfreﬁ@npmswlm&ra@nlenerléﬁéw@a The less regular
atomlpogyﬁ%%f&e ofAItflgr 9‘11 ql&/uncfdﬂ? dEifq eﬁprtﬁﬁs's%m fields around

Liatimwsystem swtc

"two- hybri d"-based gene expressi on nodul ati on system

in which the transactivation domai n and DNA- bi ndi ng

domai n are | ocated on two different encoded

pol ypeptides. [0255] An ecdysone receptor-based gene

expreSSion nDduIation systenifor ‘use in the present

- e 1 .



DNA microarrays. These techniques rely on DNA

fragnments or oligonucl eoti des which correspond to
woiobg/ersest genes or cDNAs which are i mobi | i zed1oUs2808/006931

solid support and hybridi zed% e probes prepared from

total nNRNA pools extracted fromcells, tissues, or

whol e organlsns and converted to cDNA. A nucleotlde
dislocaiioms lanes davgyditderent dotuasdyei prapesiicsndian daeorpealar lattice
lines S§OSHR e\&Hﬂ‘l goféahﬁbogﬁépm&e'fs@”P‘}%@?t %'fpé‘rent contrast
have be produce can be used for analysis of
effecuspnt ah&?@ﬂacgﬁnesmld}wgraj)hs oabDiaksaarensaaraysonhalDjAseen as dark
les, typically PCR p ﬂ;cts, that are
““eSF%B ¢ ilEgh ey peeRtTad: Uﬁﬂ8nd3 dPESOB58P.} i de. Each gene
Is analyzed by a full or partial-length target DNA

FEOURAGSioM @leafrbay smitfdyrdphko dfl, @300 gerieasangpi@ly utilize
routlnelxgprepared commercially. The primry

magnifi¢3tépah 6@t%bﬁ0t31%80&wme%ﬁmwﬂétthe qgpment itself offers
o wiagh AR ABCIREY UG0Sl o BT R bags,fso permit the

in-mtD’%thgCé{ﬂ(E/S)rV\ﬂefc&ahSatﬁhﬁ dbRrsgarplohA thargst Spefmitting the direct
m croarrays, approximately 1000 base pairs,

obserppondef s kocasren tmwquﬁ w%ebpbrna@ﬁeﬁgceenﬂ eXlepgg note that
] [ s f

e LIRSl RS CORIAST SROMCBI=UIBTRILCR 1R s ihey pas

throughathel efickness atfetlod nidiercdl is byigggSuni fugn heFurther note that a

abundances of the caonstituent roteln S eC| resent
dislogajighecaRRot (& thgVpHBedsed ¥ a4 fisfRedliqn can only be

contai%ﬁlltwngaecr JENtdd b cahh n:tefloa?nes a_ssocn ated with
vari ous yS| oglca functions is desired, an assay

may be enp yed i n which changes |n such functlons as
ééldlltlgﬂéWt)’h faplshtiesi micEesrdenaad oﬁt%rermeatmhmques offer

e QNG o BT 6L PSR €9, 2 BBRS 5 miion

timesi iid abelkYlaard peanspdrd obteanapoi toffdisldcdtadbnont an atomic level.

ener gy converS|on netabollsn} ﬁ%OQ nesi s
Wherpethidgenesslict 478/ BF Hoytefoledpe (&' steqlpditomisssfep, screw

dlSlOéHtl@Igsdl QQr a%eEFs‘H@&'l@e &Y KA et EPOME, 98%8Gling an important
exp reSS n may Dpe used to neasure gene expreSSIOn
1nechmmdmhaﬁ'onyu&ﬂqunhﬂlpwheemuhwnweﬂtaonnfﬁﬂeasppcwmenm can more

ds t det ect the ucts gene expressio
easi A kifoudl rEEsar nAndnF e REHE SO AOARS BB S0 (B 2 serew
dlSlO(gaQE@l?tlé QlQ)verQngtFHafRéd ab fhotes K%a%onﬁ%ﬁé"ﬁﬂﬂed
blots (RNA), RT RNA), western blots (pol ypeptide
detectlonL and ELISA (polypeptlde) anal yses. Al though
Basgophras br raditipap kot GloMdF FS Ry pehigds &0 yapegepriate for
ul ar a [ [
e ofAFBLISTEL Py PUGF St SEUEIFR LR gy eations up 1o
a maxampimnf yf dhey arountd 200 timelsei & fagxi dhsmqumlnee:hlﬁlgi,small pits are
he caryied qut u5|g%ﬁone or_nore

my er
formegl,) peré (18 HEUSINAC AU HEN Pb?feéﬁﬁﬂﬁ 8;}6?55% (46 more highly
straln%laahﬂiéé %‘ftér(?ﬂn{d I?ﬁ:galslé)éﬂzi@l@sCh?'h'ﬁs{ﬁﬁ)@tirﬁﬂgé 'tdalutes indicate

stran i splacenent anplification ('S
point§ r ansehigt | dislbasednanphicrcent i Gre, samuplehesurfkee. POR this way,
is.carrjed in accordan e wi th kno tec
dis oGl GRy o, Bkl 5 SHAIPE ¢ “A81 BeoRirETFa (TFeHY using an
interfefe & M@S806Fe OfwRe ety &h@b&ﬁemlmldmwe@wﬁﬂmd by the
hybri di zi ng condi ti ons, mnth one pair of
shapeoof gon i b stat ten pbisaeyed (aig-h 109e—grdinsrelhimicali, Aindg111 — being
e strand (tenplate) of the specific sequence to
pyraq&g ggtected. The primers are sufficiently
conpl ementary to each tenplate strand of the specific
sequence to hybridize therewith. An extension product
of each priner is synthesized and is conplenentary to
the nucleicacid tenplate strand to which it
hybridi zed. The extension product synthesized from
each prlner can also serve as a tenplate for further

o s o s . o o



may be further el aborated using standard chemni cal
transformati ons. As described in General Schenme 4 for
woanogimgsi onerically enriched conmpound of For madraid2bds/ 006931
the al kenyl may be converte®Ge an alkyl, a
hydr oxyal kyl , an al kyl optionally substituted with a
cycl oal kyl, _an al kyl optionally substituted with a
Irreeéri@wer éhsl&ﬁaarqryriegawtm gt @atehieh can b kpgieasgd via plastic
I substituted al kyl
deforHﬁtﬂ)EH W&%%%P%&g ?Etdtt gﬂaﬂr%{) wi |l recognize Z\n
assortnent of single or nulti-step chem ca
transfor mations that may be used to convert an al kene
to other groups of the invention.General Schene 4 B
EXAMPLES 0] The present invention may be better
Sinder stheoadisyo¢atien edeasity tinereasdsoniviidy gelesti deformation, a

mech%rilghgl tgict&ggf/{]eogborg C}”VI 1sq\%ﬁ?§9ﬁ¥1§r%rﬂlg g)sln&lgglr\r,l %EQn the material.
Three€XR8Phai ¥ n fdie drﬁll/cﬁfhtti&ﬂ-f(ﬁXﬁMbﬂ hre formed by homogeneous
(2?>3,5-Di net hyl -benzoic acid N-(I-
nucleptlogutg}/ Braiy Yooyndazy et hifiatzopetdHkyh petheoyinyerface that occurs
drgzi d H
betwe@ﬁ bgieat gﬁl}(s&cgﬁnrlfgr[éggﬁg %?%ﬁqa%sl_’ O%g§gllégd % N 2 and/or

remfochﬁ@nylbercsar 'ﬂ)‘aéadrea(ﬁﬁﬂog a dis3dcambas)y \h@SnngMW@ducleatlon is
in 1.2 L of methyl alcohol in a 3 L 4-neck flask
a res@qu%psbu wntwrre@ﬁ Re coipdeifs dondshalafhe dine g flettice (e.g.,
Req n 0 [
heatlrg’éctléé rEﬁinq_l% g\gg S;}gglegﬁatrggﬁkwsm{hxt H?gq%hba%c;b\%glstadt 2G8thGon where
the nh)fndmghcbf t(hsl4ﬁ:a(ﬂﬁnsPih‘aalbi@hy(gafeéﬂ4r8nﬁilg1pdfeck)ol Llfulahpr a plane in
17 ol es, .ca, 75%in butanol) was
the Cr;yar@li GG 15 9 BE ABRA i SUTELE *rrré%a@a%ht‘f&a sfaed: alf planes or
dislo@ltid g ux for 30 mnutes, while nonitoring by TLC. The
m xture was allowed to cool to nearly roomtenperature

and was concentrated on _a rotary evaporataor to a total
eestinglysathepgodiglocataony ¢ napiqKeapdcyc hepBogdcipgher through
r kg
the laﬂggz i I§er i ht%h g?]ér&?s rﬂdjglgﬁggwa?o%'rs] g?sggrgéﬁsﬂz Blom perfect
crystdl€ agd assyfired trad Bﬁhﬂﬁranfeun@ebrea'lkl‘legsOfvmlahy\l\m:a)nds the energy
rempved in vacuo to | eave a light yellow ojpl that was

requigseh,fen hamOegnePYst ARFICALRN ds KethchigNducEar {igstance the stress
le t
requr%%ééfgphﬁﬁs&ﬁépgﬁn?@ﬁ gi oqplchBPBQr $RY trée% sH8&n to be

ate nd resi dual vent was
al | owed to evaporate in air at roonrtenperature for
ggyerg | eaving 420.4 g crude product.
t%% zatlon at roomenperature froman initially

b I|ng m xture of 300 nL ethyl acetate and 1 L
hexanes produced 363.2 g of
where( ) -iN thie2sReali meddwyluspobpyd pptene)6 yHapzi Sebamigotyt itg,n, we see
cid benzy I ester, as an f ite solid. A second cro )
that (¢ &sqalrg Gantresaen odl G M1 Bolhivais Bt edhe  theoretical
strenét'hogf "l‘hénc)? 'd[aﬁ Ofl‘h%é‘eféféo 1W-cgﬁ¥@ﬂq§n§p‘ae4t§rrmat1%tnh}ibmogeneous

acetate. Total yield: 96
nuclehamanesqmtrhylaapcert}atce))mcempraied4sﬂf¢55, @ndllfls NV 1040@ unlikely to

occurs) %}rgi_lcggb%wargf) grlnjg_iat?%gigﬁ%)?ip?%rghggﬁglgé%a@tior?'alre( }nl_o!’re common
sourcé§o$)diglo%dt3’(l)n§' chl oro- 3, 4-di net hyl - 5-phenyl -
[1,3,2] oxazasilolidi ne was prepared u5|ng a nodified

ﬁrocedure of Lei ghton, et al enr Soc

zfsgwgstlreoee)thgncgrm oé%l?%@&s r%es Fréfmta&eamtsrlals can
S r r: t t
produ\ré}]@nclh%(l%zéeé(}lgﬁg t)b?llqgifﬁ %@%‘3@19&2;@%%?3@%@ ggalw. Fhe steps and
ledgeatatosiphegmin Amoovearydraredas importeok fdursk of tdisgasations in the
inlet, overhead stirring, and addition funnel was
charged first with allyltrichlorosilane (419.5 g, 2.39
nol es) and then with 2 L anhydrous CH2O 2. The
sol uti on was cool ed under argon to 0 0OCin an ice/salt
bath. Triethylam ne (485 g, 79 nol es) was added vi a
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NH), 7.2-6.8 (m, 6.4 (S), 6.3 (S), 5.95 (br, 5H,
benzylic + CC), 5.4-4.6 (m 9H, allylic NCH f-CH3),
woenseos), 2.5 (M, 2.35 (S), 2.3 (S, 1.2-0pr8TUR2008Hdn6931
-C(CH3)3); [a]2 5589 -12.8-(%xl 2.01,CHA 3) . Conpound 6
(2?>N - (1 - er
- butyl - but - 3en|lr - (.3, 5-di net hyl - benzo%g
early rwag%%meplaémoséy PEMALPH- hdhg to ddicepmailh skepy onsthe surface of
p ceti [
most (PR, R8s (CCHHh Rl h: Bh AIFEhBAGBC 45t han the
averagersere:’sddﬁdtl&slatﬁdeurtmyasL nhél sdrfpcacate  saciate ﬂ'd'lsighal)of a crystal

penSlon was shaken for 90 m nutes at 10-30ps
can P ‘i‘“h%sr 8§éh‘81nér SipglG eorstal ef aw th dACRi e~ syngr: e“l"HéomentS is

curreﬁﬁ&%éﬁ WR% s#ldaqued to settle, and the reaction
uti o was rémoved with a pipette and passed through
fluted filter paper (Schleicher & Schuell 597 1/2, 125
Fitdiea) ontrep ey sther ksl 99@“\%§ Qi Had eRE ® IPTPRgagion into the
crystaelmlgtt?‘tpéj Stlﬂ%s pﬁ{e IB%EESP' @UQ‘grEH tl%mp&‘ﬁ) 1tngt1at10n . In
a col 156 acetic acl
monobf)miul:d tﬁ&anajoﬁlw eoﬁ/vaﬁsnidaJticﬁﬁs Qe i tErmeod @a th60@ufﬂace The

dei oni zed water was added. Over a period of

dlslocrﬁtmﬂ densiyodflinmi inde st swiface na dRLorEa h%@eemhslsown to be
fi 0 I Iy ol ] e

six (YT MiEhEl haoURg BARRLy i oFE BINT I HOHAT (e Ro1§rystalline

maters@&se(al. houcls,asOsz21y thdditrifavalsoproetictanpoedipid at mdjor effect,

out of tge filtrate t%@?we a total % Sld of. 8.42 ¢
becausgmosh ofthe grasnsage ROt cHHachitAdhe srfrse-
-butyl -butyl)-hydrazide; Rf = 0.5 (1:1 hexanes: et hyl
Addiabaxlly] ah? Hh88faté. Ght( 6cdurl8be G ), mbddaN¥Rd( 4R0oxide can
MHz, CDd 3 d705(IH s) 7.02 (2H, s), 46+35$IH
greatlzfd)ncr,gag_e (the, ngmbﬁp;m dps @gaglogrp @mqte@s)T ¢ qxige) layer puts the
4 0 +0p, 98
surfaéﬁ K¢ E% %ggﬂo}ﬁe&%’?lfﬁz e7<ja]u(§g: th d)()gé_lﬂ(r% %{t)o'mg squeeze into the
lattlccoapduﬂﬂa) oxyg8nSathmetdrgl udeZOJoanltHsdl(Na(l Tlheﬁ greatly increases
- but yI but I)- hydr azi e (35 g, 126.6 mol es,
the sifessofociien SHGMGA. faclmaaq o@r}%?qale@ébv pthe amount of
dlslocraQPmﬁjs Hh%'ﬁ‘ faltaﬁ#e ‘Q"u?frh%aggThbC}Iﬁ{r:eg%é(?‘gamégﬂ?o&fs stress on the
surfambesmpszmd;uﬂ\a;ta}hnvmsramk;hedfalmsﬂdclaeldnsxture was stirred
on ice. Solid 2-ethyl-3- nethoxybenzoyl chl oride (27.67
1393 e r tQet k
Ootgthos1 T30 o OF L BN IBIRA, 85 i fggience was
to exp&.1n4ﬁld'$t10’:itjr aw ﬁgct@&d;ﬁbhtdrmmrm heiveo@mempt to calculate the
enperature.. Additional nethylene chloride and water
Shearmﬁér%SSaaaedvlyschn@éa%@b%ﬂa.gda i“bLHléf‘FénShFrh%V%rr §ashcother in a
e S t n rie
perfeéat(il)él gaét%gdS§gg?%:%aﬁﬁe\gsqggd%dglg%ﬁtﬁhe sa t an ?éu %lr?s G, shear
strengtbrs, iegovad apprékimaetlydny t hr ough paper. The sol vent
was evaporated in vacuo, first on a rotary evaporator
and then under high vacuum providing 57.8 g crude
adutt, containing traces O CH2A 2. The crude
nat epjral was triturated first with 3 x 100 nL portions
of ether (2% ethanol) and then with 1 x 100 nL portion
f 1.1 hexanes:ether in a fritted gl ass uch er funnel
fgao sheas smofstit 48 gpcta! Spyt e)PicaHy m“ég Jangen 20,000 to
150,0085065, W'htlg‘ 13 cﬁfﬁqglm&o deBRLARIWYEY §ﬁe§N tsh‘efsgé’é' ?HAMe range 0.5
m Xi ng a allowed to dry inair. (R)-
to 10 DMPet bplselbanizoocp@dud:el\p(aan d|eformat10n m experiments. In 1934,

-hut yl - bug yl ) - 2- et hyl - (0)4 Zo drazi
Egon Brelaner Mishath BEIgILand; ki1 1o ot ey FRbROM: 1o aneously.

N-(l- ter t-butyl-butyl)-N-(3,5-

di met hyl - benzoyl ) - hydrazi de) was collected as a bright

white powdery solid (36.51 g, 65.7%vyield, quite pure

and very high ee by HPLC and chiral HPLC, one spot by

TLC, 1: 1 hexanes: ether). Evaporation of the conbi ned

organlc mashes ylelded ca. 20 g9 naterlal whi ch was
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seed-wel | portion of the crucible 11. The fl ow of
nitrogen in cylinder 10 along the outer surface of
wochugiss 11 prevents oxide growth on the out ecTaR20@™O6931

of the crucible. For growmh?2@f-a boric oxide |ayer

15-mm t hi ck, the crucible was heated at 1050 Celcius

for 18 hours whi | e bei ng exposed to Q2 fl ow ng a
realizgdtthagplagtici @%?csrnwrmﬁdmulélbﬁrgxplw%gngtr%WShOSfthe theory of
dlslocla?lyoq'{ 1%151@@at§5ﬁ§'%taﬂrﬁ%v%r9f H‘[]{ifa%@?lt\fo 968 the @ftrounding

ynmetric environment ance

planeslrhréakmtteyr teudy hdl estsond twh&stlh.emﬂofrxsund thbaltereﬂdytmg edge.

currents of nltro en soneti nes occur around tre | ar ge

Even gpainphy nppdehef n&]eolfoffcﬁ FeeRIEHd thdneyecd e ta%n tshows that
e ' (0] kdat It . th

shear SRR INE ol T 1B3Rro re B, MUY % Fert i Bl Hence, the
chara¢tmtrfm&cma1mzimmyckef ntedald.i mi nate spuri ous

pol ycrystalline gromh. In conclusion, while the VG-

t ho a ucc d nat |sI t

@Fﬁfeecgré&lans %Vgﬁgﬁe]:ctreﬁsgéd C@P)llgtgv{agkisnaémég Qg@ &Qﬂ)rmanon of
materfdlOViR, telnpdraduites, haﬁhllchs driem fledd i 08By - IdWe a3Dsdorpared to the

ni fi cant bei ng_ hi gher manufacturing costs. BRI EF
materBUaVARYO kte TIRE] i RNYRRI N2t W eadeoricand PG ALK dges than 0.3 T,,) the
d1sloch i‘otﬁlergerfs f’)ﬁqtn' ggasaes”%tulaoqoaﬂ% %Pﬁlra c;t{q%tevyscﬁ%locatlons and

geni cs "as t means to ell mnate ects such

dislocﬁltﬁimaﬁhlt@phcﬁtmmﬂ | aThe sbngéq:umtyshaf&,mn@noverlya:pt zbletween the

substrate wafers, epilayers, and, other structur

stramcéiﬁdﬁiﬁspﬁgawéﬂtafhStlaRéHOflﬁo&f%%lm}.lrﬁslrrqqeaéﬂa fresistance to

furthef"CaiRESEATLR LAB g i8Te e s 04 e%ﬁ?d@ﬁ‘ﬂlga‘“ﬁmtﬂgesmetal as
ccordi ngly, besides e obj ects and advant ages of

deformayiegeprog nstshod ﬂl‘hss:relfﬁﬂscct mknp“abcavestpatrerma,‘rdseu@ z(usometlmes
obj ect d ady, ntages of the present i n vention are:

called %’Of]&i‘ﬁlraWHEg for large single crystals of colum

[11-V compounds that have little or no dislocation

Teh gelssof (dikldantpsiyiade fodmivat hestadly seayd aft deéfargnation and

for large dislgcation free single crystals of columm
appeaf |3s. yopowpbluAgsinedchorpdprigs; dBus ﬁlircrprpaP@Sero fygyRgmic recovery
leads ?Véﬁt& ? to glpe fBPm:canJ]o'n of gb G‘Fzsle'é?ruc@ﬁrel ng?ammg boundaries
i sl oca ree single crysta of col umm
with mwnunmloﬁdbower phaui d8° a(iver, ylow ging/lleegdalmf boundarles) The

effec%p :égéﬁ{jnk%ggtgi;ggt u{ggqsﬁﬁf,qoxégﬁagl%w llgﬁgtdlv 1slfocat10ns and the

grain CQTROUNES fokiBkdt At PRRH d8r&AinV&a% Wedhedidled T appropriate heat
i ntegrated HEMI configured nenory and logic circuitry
Ueanmﬁntm@ﬁmn¢aMﬁg)tOVﬁn@hld@rannuch | dwer reapverye ratdk subsequent
inte d HEMT c nfigured nenory and | ogic
recry%? %iﬁ??@‘ﬁ' WHRLFI14(q) to provide for large single
crystals of columm I11-V conpounds that have little or
D®slp©iantondef:eﬁt§1,1p(h1) plongs amomeis ngubbth onker ddsal@rcaeion and the

ower consunption for |ntegrate menory and

Burgeeﬁrgf&mry Fhofhar Soifectis19hAg88vd a&é§1%a|t1°1b dhe Burgers

vecto@paqér ?Qfalflélon%@ qeNaE detatiodn iy tslT?p 8RASYhY9plane containing the
description’'and draw ngs. The eff ect cryogenic

dmlommnmesangzhasdgn dmletativousheadmlbadsoni hhdbdheuBafrgers vector
n overcon1n8 ?ﬁﬁe of the ever,

are pesAgRHau 8T S0STRAER CVHRT RGE WIE R ReYBifRdBr dirbocation can slip.

There®SREGNA! d1YeidhtAR: Plicedbh®iid tdTatdik RetHtISn hintthtibgY efndamentally
of accuracy. Moreover, deep cryogenic processing

differgnt efronha\hmgtlaatt @h@emtaﬁ & drggn ges losaii@an to2m® viep out9ef its slip

lane |SI%Fé%%f ru@k msuch as I nP, GAs, InAs GaP,

P 1 hE8N and ot her non-ferrous (i.

non- nagnetlc) netals can be a great benefit, S|nply

because t hese naterials, duri ng high-tenperature

grow h and/ or deposition, solidify before they are

able to forn1nnre uniformcrystalline structure. This

sets up 'stress' areas that cause defects (e g., dislo

catlon defects) to forn1mnth|n the naterlal S
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period of tinme. This is done by using the sane type of

tenpering process as the quench and tenper cycle used
woi200saisb|at -t reat anneal i ng process. W ranp upctrhs2008/006931

tenperature to assure the té¥perature gradients within

the substrate wa fer are kept |low Typically,

tenpering tenperatures are between 300F on up

RigocatigapeHm hgllars pe &d &g)daslocgsion t?ni‘?%\"? Egerpﬁgdlcular to its

slip @lﬁkﬁ%t. ratI%eV‘@fr?{;ldgi &qge.s%fm&%ﬁjoéit‘?gh Ip‘:r‘nlg ey heh%ﬂvement of
egment assures tthe entire substrate wafer has

vacanb&wetlitougfh hheyserpatiing. tEnpenatnee.méveypiecaltotthepesundary of

hold tine is anut 3 hourg. This tine geriends_ on he
the exfgp hald| Planki ekfdoms Ahat dpemeradt edigfedbylofppion, the atom in the
t F it Eghad )
S e S ———
shift popeesene wamaanylmlinaswdtlaglncamw iphairé @f33tocostpcawssng a shift,

a cryogenic cycle at consists of: a . _The grow

or pogaiant faer of She Qi Fansidhr 15 BFYCeIORt & CoEMIThoE e absorbed

at thé"@)foqfndﬁols\{ngfa@ l?aq'ftﬁi’(drﬁzl o3 Whs "BEIRG. tRad- cr%lé%‘d A%s known as
" Met al i de Chem cal Vapor Deposition" (MOCVD)

negati\Nbl elduoitar BSamEpdtsdmyﬁu@MBE)llmb IRAWHSDCﬁ\Nm 1nd1v1dua1 atoms

owering the tenperature of the e ereﬁr_il waf er

umpgeiiin PG he) peeaard UnEl g increments.
wafer. d . RAMP UP - Bringing the terrperature back up
Dmrrrtg)rpdsét'rperalﬁnrha. the crﬂ'ﬁMPEsFﬁrRﬁl{\PmJPthe Hhmmtdmg)erpendlcular

the te ture to above anbi ent
to the%%@? agp a'tltém&wapamt@%?reabﬁa}g 5aMOxed from the half
planet y@'lﬁ:@é rlc‘er%?g\eemc?uf?fclln%oﬁ@és the aﬁgﬁ'lsho@@latgﬂﬁo% YRBlhalf plane,
I nvention w bring the tenperature of
the cxe/pltdtlageowd Bubbe¢ rchrecmaheperdm\mdltmlaz @ Imo\}zearlfaolpem od’herefore,
t went }/?four hours. This w || avm t her

compssb¥s rigLatie Boiheag icuip R PPt KT (BCLhE e, plang promotes
pos1t1§1@aé(hﬁﬁ39r@mlev‘{cldsdbokgets@%rb%m}%gQ‘Ié%afh@é ctimdbK TRIs & one main

period of ninety-six hours. During the soak segnent of
differehee phoivessn tship tedpetianby einge shipniniosagedt bp, only shear stress.

one S5t el YRS, B L BB B e s ne

tempevatile éé{)éﬁ‘déné@n@ﬁrrﬂﬁ WRurk hee€h Ghangesp 1§ at high temperatures
relatively slow and need tine to occur. One of the

than l@mmg@@ergtqme dreeto pint Erareasoin ¥ agaakyfmasron.nddep, on the other
nol equl ar st ruct ur ve that this
hand, ea?lé hsa{lﬁaﬁoérerpaqn aer?ocuené)J an}plng qr% the soak process
wi Il provide nore time for the single crystal bonds to
Bonblenbk lfmrotbrvépuastcvgrtbatmadanmllmtscufstallbrgaapbnaldefects can be

ner removed fromth | e stal epila
move§ b dlfl, rp S B Ra et Ty R e ol TARpe LY Bega s movement
lies iRr ItHQSfatdietmrmﬁfraﬁglrﬁlgH ttehq)e&ahh@yetrrggtaﬂmaﬁd@t €ingle crystal
waf er back :%to room tenperature. In the case of the

materaaldi tsiughabs ey, bodi rﬁmt\SOfInRy GmNerﬁraBn In@Asi, Sfogan Crystallographlc

four h TIh e
plane} (P hitha SRS Blatie Phbadenia ylRE g SR cFEiFppone plane
to anGEHesE \naObelaﬁrTVaw déy Wsalebbhayerlaﬂl§@hpulaltsew\h@f sn()p)ng occurs

being treated. A typical tenper segnent ranps the
betweeanfhesst s tpograrh igrRdéeér ni ned I evel over a period
oftime. This is done by using the sane type of

HRWRSFd Gy REPGESiR gd8 dr§stideatetidngs twa@a@fwanda tt@ﬂi@%rrature that
cycle' Used in heat-treat annealin up the

rangeg effmat/ie t® as3Kir éhe hwepdnpéamt 8@@ Ij%?du émrsiquqmn:ctmg its
crystafz%% Ilayeez}errgeesfégﬁfprggé g%rvé%ftg:]éz& gog} o%’_}l}aatened) thereby

Fahrenhei t; dependi ng upon single crystal mat eri a

t he epilayers and substrate wafers are constructed

from The tenper hold seg nent assures that the

epi | ayered substrate wafer(s) have had the benefit of

the tenpering tenperature. A typical tenper hold

perlod |s about 3 hours This time perlod depends on
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per conducting magnet is used to maintain nol ecul ar
al i gnnent during the ranp up anneal i ng process.
wolmpesssg tenmperatures will range from 300F tpaTHR008/006931
dependi ng upon the single eRgstal material used to
construct the sub strate wafer(s) 18. In addition, the
) tenper hold segnent assures that the entire substrate .
increaging é)og)d ¢BERLY tAREaTBe rauds {haéfe)glh@lt éh?,é,t;eﬁtgth and behavior
t re I
norma) R E Ao RIS R TG <o BTl JonlE phSI AR phnas.
t hi ck ness and di aneter size of the substrate waf er (s)
IBe MQbﬁquégesth ommél)ab@vra)rpm agrrelpher,ys\ml omterial have a bond

i be the addi and alternative
structiEY Fahnet R be Saulaeiok oD TR RARRt T E Frine (e,
an mcﬂ@@ﬁﬁﬂt olsBMWdrmhéatecm%tap@aﬂﬁm l@ﬁgtK@ln%Ovm&Vi&%I energy
or e ayers and epilayered substrate wafer
thrOU&tanWlpsﬁilﬁgSc(wlulilmothqr-\P&I@W}i@%ndsct)h&ftqlm’lélhe@ef depgth of any
molecbl?%ﬁli)aggf elf,poelC I oBoaﬁg]%e?\ép?%ﬁlgrégl %ggégy ég%setng within the bond.
12- |nches) for S|ngle crystal boules of colum IlI-V
Concﬁﬁﬂp Iltlma?B?l LSS EEBngo' nt, dislocation, and
ects to provide for an apparatus and
nmet hod that is used to enhance the degree of nolecul ar
Bhé OB MO ch B 0RC CpioViBES Af S NG eI MFdmliveubsd i eto create
waf er (s) formed using colum I111-V conpounds as
semicepAycEQict FvbstFater |vaaferaoesewwdwt@rrdefwltl@yers semiconductor
substratéjebrSutlandatnlc”ieoprpeerr Qélln%] 1% g%r' {P{Smdrgg ﬂh asre lar er, stronger,
ortant’ £8%Row a 3 ltlsreardngsml §t
and altBQ@t’hfﬁH ﬁearﬁioiﬂ'lplolindeifeﬁﬁ‘cirﬁ‘c,y eliglocasi ol zend:royﬁéﬁbrystallographlc
materials typically have a very regular atomc
defecttructure - that is, the local positions of their
atons with respect to each other are repeated at the
atom c scale. The structural arrangenents of these
atons are normally called crystal lattice structures,
and their study is called crystall ography. However,
single crystal materials are not perfect - that is,
the regular pattern of atom c arrangenent is
interrupted by crystal defects. Larger defects in an
ordered structure are usually considered dislocation
| oops. Non-uniform nol ecul ar structure (i.e.
crystal ographic defects) normally forns as the result
of high-tenperature crystall ographic growth and/or
deposition. In materials science, a dislocation is a
crystal | ographic defect, or irregularity, within a
crystal lattice structure. The presence of
di sl ocations strongly influences many of the
el ectroni c and nodul us properties of real crystal
mat eri al s. Mddern crystall ography dislocation theory
was originally devel oped by Vito Volterra in 1905 . In
it Volterra explains that dislocations can be
vi sual i sed as being caused by the term nation of a
pl ane of atoms in the mddle of a crystal lattice. In
such a case, the surrounding planes are not straight,
but instead bend around the edge of the term nating
pl ane so that the crystal structure is perfectly
ordered on either side. The anal ogy used is that of a
stack of paper; wherein, half a piece of paper is
| ocated in the stack of paper, and that the defect in
the stack is only noticeable at the edge of the half
sheet. Further, there are two primary types of
di sl ocation crystallographic defects: 1.) the
edge-di sl ocation and 2.) the screwdislocation, with
m xed di sl ocations (i.e., equally conprising of both
edge and screw di sl ocations) being internedi ate
bet ween these. Mathematically, dislocations are a type
of topologlcal defect sonetlnes called a sollton by



formed, where the etching solution preferentially
attacks the nore highly strained material around the
woioss/ 343 ons. Thus, the image features indi caica/ymomideo31
at which dislocations inter@pt the sanple surface. In
this way, dislocations in silicon, for exanple, can be
observed_indirectly using an |nterference m cr oscope,
‘VI{AﬂhEﬁeLérQQtal orientation can be determ ned by the
shape of the dislocation observed (e.g. , 100 - being

elliptical, . and 111. ein ram da n agddi ti
& B of Gavorepicals e BERrubelrhie WAl s c8Rs rugted from
materpilat%'lde% AP CoRE M3 1Y —t Veof @h b PMri@d icel a1k 008 ki i §ind:
1 . Since the dislocation density increases with

Iast|c def ormation, a mec anlsgrfor the creation of
APLT et 8 HRUmBEr U PA b AU RUTaHe WHIEELP ATY OBGRLS levels,
nmechani sms for dislocation formation are forned by
ieyropenHagSs AldCledmp ¢ turdy f Graad rw beuntagai di driyldgahiione vels,
and by the interface t hat occurs between the lattice

n urf ace, preC| tes, .di spersed ses,, and/ or
261 obbmerng PEHERE LR PE AT B SRT SHR R dgt TR g mperature,
honbgeneous nucl eation is a resuIt of the rupture of
t(de aleomtin dhomelsemipengtrel o heaidiwalfier katabiove §mbgent,
heating the mddle of a steel bar allows the bar to be
t I t n i ons
1EL" pBlaiRs, S4B e LR BRI Rsaordl BBRR NS e
crystal Iattlce IS sheared, resulting in two
ofposttuehing aktedehmerramrar@fssmnd diadenéatsaphgoom temperature,
Interestingly, these dislocations can nove away from
where rith B o éHlnggb ttF‘FerJtaB?' §&id §'11'B§?ral?9nwg?&esoﬂﬁowdes for the
cl eatlon or ns ations fromperfect crystals
wﬂdnrreaquron esf t peirgi ndilst acvesoas, brazakicyg oid matherbenystallographic

t ene d for eneous nucl eation is very
HFSHCWF ’?ﬁgfiﬁe SfﬁﬁesY?QEg requi red for honpbgeneous

nucl eation in copper has been shown to be where Gis

t he shear nodul us of copper (46 GPa). Solving for t/,o
, We see that the required stress is 3.4 GPa, which is
very close to the theoretical strength of the crystal.
Therefore, in conventional deformation honbgeneous,
nucl eation requires a very concentrated stress, and is
normal Iy unlikely to occur. Grain boundary initiation
and interface interaction are nore conmon sources of

di slocations. Irregularities at the grain boundaries
in single crystal materials can produce dislocations,
whi ch propagate into the crystalite grain. The steps
and | edges at the grain boundary are an inportant
source of dislocations in theearly stages of plastic
deformation. Due to the small steps on the surface of
nost crystals, stress in certain regions on the
surface is nmuch larger than the average stress in the
| attice; thus, the surface (i.e., surface tension) of
a crystal can produce dislocations (single crystal
growh in mcro-gravity environments is currently being
i nvestigated). Further, once produce, the dislocations
can undergo propagation into the crystal lattice in
the sane manner as in 'grain boundary initiation' . In
nonocrystals, the majority of dislocations are forned
at the surface. The dislocation density 200- mminto
the surface of a material has been shown to be six
times higher than the density in the bul k. However, in
pol ycrystalline materials (e.g., such as steel) the
surface sources cannot have a nmajor effect, because
nost of the grains are not in contact with the
surface. Additionally, the interface that occurs
between a nmetal and an oxide can greatly increase the
nunber of dislocations created. The oxide |ayer puts

t he surface of the netal in tension because t he oxygen
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