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for Use in RNA interference. Mire particularly, the
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introduced into a cell. Wile the nost comon
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and introduced into the test wells of a well plate.
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100% expression. Figure 2F is an enbodi nent of cell
viability results fromconditions described in Figure
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of an enbodi nent of the effects of siRNA functionality
in si RNA RTF. Four different 4 RNA (e.g., cyclo 3, 14,
and 37) having different silencing functionalities
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such terns by one of ordinary skill in the rel evant
art.[057] As used herein, the term"2' nodification"

WO 200058052t 0 refer to a chem cal nodificati on PET/HS2005/042414
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nucl eoti de that occurs at the second position atom As
such, the T nodification can Bnclude the conjugation
of a chemcal nodification group to the 2' carbon of

the ribose of a nucleotid 0 ucl eoti de
b Wiy SlisBaeenaut PaRTorelisgey el i 8ot a,Gray code
. FE@écfnbﬁ@é RAcoccurs at the 2' position atomof a

5% eoti de 058] As used herein, the term"aliphatic"
| s rreEKﬁ & i anekampledllustiaiion gﬁgtrtbw glitghes that cayeqeupat the output of

r ou that . can hed,
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hetero atons in the backbone. An allphatlc group may
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hal ogens, sulfurs, thiols, thioethers, thioesters,

am nes (primary, secondary, or tertiary), am des,

et hers, esters, alcohols, oxygen, and the I|ike.
Further, aliphatic groups may al so contain hetero
substitutions, which are substitutions of carbon
atons, by hetero atons such as, for exanple, nitrogen,
oxygen, phosphorous, or sulfur. [059] As used herein,
the term"alkyl" is meant to refer to a hydrocar byl
noi ety that has both carbons and hydrogens in a chain.
Preferably, alkyl noieties consist of hydrogens and
carbons only. An alkyl noiety may be |inear, branched
and/ or cyclic. Preferably the alkyl noiety is not
branched and not cyclic, is fully saturated, and is
unsubstituted. [060] Exenplary al kyl groups include
but are not Iimted to noieties such as, for exanple,
met hyl, ethyl, propyl, butyl, pentyl, hexyl, heptyl,
octyl, nonyl, decyl,undecyl, dodecyl, tridecyl,
tetradecyl, pentadecyl, hexadecyl, heptadecyl,

oct adecyl, nonadecyl, eicosyl and al kyl groups of

hi gher nunber of carbons, as well as 2- nethyl propyl,
2-nmet hyl - 4-et hyl butyl, 2, 4-di et hyl propyl,

3-propyl butyl, 2,8- dibutyldecyl, 6, 6-dinethyloctyl,
6- propyl - 6-butyl octyl, 2-nethylbutyl, 2- nethyl pentyl,
3-net hyl pentyl, 2-ethyl hexyl, isopropyl, isobutyl,

i sopentyl, and the |like The term al kyl al so
enconpasses al kenyl groups, such as vinyl, allyl,

aral kyl and al kynyl groups. Substitutions of alkyl
groups can be made, with any suitable atom as |ong as
such a replacenent does not substantially interfere
with the function of the nol ecul e wherein the al kyl
group is replaced. [061] As used herein, the term
"antisense strand” is neant to refer to a

pol ynucl eoti de or region of a polynucleotide that is
at | east substantially {e.g., about 80% or nore) or
100% conpl enentary to a target nucleic acid of
interest. Also, the antisense strand of a dsRNA is
conplenentary to its sense strand. An antisense strand
may be conprised of a polynucleotide region that is
RNA, DNA, or chinmeric RNA/DNA. Additionally, any

nucl eotide within an anti sense strand can be nodified
by includi ng substituents coupled thereto, such as in
a 2' nodification. The antisense strand can be

nodi fied with a diverse group of small nol ecul es
and/or conj ugat es. For exanple an antlsense strand
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Crick base pairing does not take place between a
nucl eoti de of a sense strand and a nucl eoti de of an
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nucl eoti des are flanked by a dupl ex conprising base
pairs in the 5 direction of 4he m smatch begi nni ng
directly after (e.g., inthe 5 direction) the

non- base paired nucl eoti ' " direction of
the m smatch beginnpﬁghgiﬁiﬁﬁﬁ%cgggéﬁfgi.g., in the 3
di rection) the nonbase paired nucl eotides. An exanple

of a msmatch would be an A across froma G a C.
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anal ofgoACnBObE 98S iBfeBtiNE hayk BOWpldhdnt®d B hardware, firmware,

Nucl eot i de anal ogs include nucleotides having
saftvdre.c at iaopscombindtionctherspt aEmbedimentsr of 8ic iventipgs g@ay also be

sugar and/ or_ phosphate, . including, b not ..l i m
SRR an SyRP ARG A hb o A b1 B by S fth il be read
R ERufdB Wiyl dne @ nfi?s pro¥esibfsl ahh@ise-Riad4blé artiilen may include any

exocyclic am nes, substitution of 5-bronp-uracil, and )
plechanisny ifoin stouna ot frrapmiting infagnqtiongin a jorm readable by a machine

difications). .S fications i : .
(Elnr hBhl et R lsplet bt gy nodm gy include read
6&3‘ R6QryoIR@MYY fimdosilaResdsmanory, (ROARV)Rnapadtio, diSHstofige media;
NH2, NHR~ NR2, or_ CN, wherein R is an al kyl. or . '
aptigeh storagensediay flaghy cpapery (deviass slggméfﬁe OaP%ag» Awystical @r other
[ u td: |4 h.bag C [ € o
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and othatsu Fatth@h fispivart esftveare) ionkingse snsuctivnagnay be described herein
nmet hyl phosphonat es, phosphor ot hi es, and tides. .
¢ B orhiire Pk arupns. RoRBYer g hegt paebupc i R dapriptions
gref bRty R? %bﬁ%‘ﬁi&nf:?gﬁd glaf Such 6t sGhH a8t k&l 1tatonk B&mputing devices,
-nost” position of a duplex region, and the second )
prudlessots, denirsllérheomether dedbesotxatuting g dirmwereg sofiware, routines,
ILn-instances the duplex region extends to the end of
IEUEHIBRCICt he 5' terminal nucl eotide can be the first
nucl eotide. [073] As used herein, the term"nodified
bases" is nmeant to refer to nucl eotide bases such as,
Mobite@isplay, Digitahinterfacg3BPRD, cyt osi ne, thyni ne,
uracil, xanthine, inosine, and queuosi ne that have
been nodified by the replacenent or addition of one or
nore atonms or groups. Sone exanples of types of
nodi fications to the base noieties include but are not
limted to, alkylated, hal ogenated, thiolated,
ani mat ed, am dated, or acetyl ated bases, individually
or in conbination. Mre specific exanples include, for
exanpl e, 5-propynyluridine, 5-propynylcytidine, 6-




sense strand or region, and the presence of the
conpl enentary antisense strand or region is inplicit.
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i ntended to be equival ent and are used
I nterchangeably. [083] As used herein, the term
"si RNA" is neant to refer toasrmll |nh|b|tory RNA
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silencing a gene so that the anobunt correspondi ng gene
product decreases. As such, the production of a target
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nore preferably by at | east about 70% even nore
preferably by at | east about 80% and nost preferably
by at |east about 90% [097] In instances where cells
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as, for exa l.um nce, flu ence, or

npl e, LV, nesc . res .

fhia he reesstt lmrﬁlgnd%ﬁ%tét%‘?ﬁe oyleseevicss thfit P g other devices
e ey

SRR oA 53 BT el S i i
buatty ismges end souidyatithenm itermsr 6 storaget andoprenspart or in terms of
detection js_redyced.or mnimzed. [099] .I.n.one .
BB GRRIE et AEeoe PESPRTON B RRAen,Rob A 1 drerragiAg (e data
Eﬁ&t?gl'%"lsﬂ B8%IcBY vEABuLEleHBAE Tratbvides TP AEdoRirBEUas titdhigh )data rates
syste

for performng high content screening ("
oeedeil dor replizongythp desitedrusedxpgrignceTS' ) . An HCS anal ysi s

can b sed.to neasure specifi r.ans ' . .

ror oA it AR oE s hE R b RRIREAL P Bflied to a digita

lﬁ;}!\f(i@é @50 Ghll Yo pé&ifiheral@iiict t180. Chlditab géwied il HY carintlades but is not
| Ke

ike. studi es can be perfornmed on an ArrayScan(r)
lagteRdade celluar tgleghons; pasesonel Jatpessistetde SmatRhoag Pk & personal

il R LU 5, P S e v
Ger?d$ 2588 précchiliy 6iddt, fd, 8RMaB MistrubtiGE3 0B Ihe GracbssiOBS NI digital

5, 989, 835, wherei.n_each is incorporated herein by .
pegsentatiene datpr SDagikal yewise cla Bsludes rosysiss: agmﬁﬁlea 160 and a link

%ﬁlﬁ{rcg{e\{ 196 avai |l abl e readers, typically of the
uorescence fromeach well as a single neasurenent.

[0028] [ 0100]Petiphepsiedevideotfioneamt include, hutviembt Gmitied d¢d,Lleamera, a bar code

wel | plate configured 4.or havi ng the contents .0

f a
FRAder PARSELFBRCT 8 81418 JGY Ot I fetrTinE; 1B EoRgeRgppheral 180 can
W& ﬂ@@@ oF Ldlo Ofidkd 6r fRsH éaﬁ‘aﬁé aRd dfshbBYAKREE in which digital
protocol” 'S carried out. As such, wet transfer ) )
pedsentbiiondaty s¢ exnhanged Uptweanpd perigherah and iamzpesdaing ygite Meripheral

rein.cell r ferred from wel to_a

480 RS cantiel bl 80t el WiPb seSPRift ) Iige dmers, for cxample,
C%{Bﬁﬂélftﬁackaf 190hen WRIhd< B0t RBirdt lighifel€o SR TbARBSIE flash or white LED

etection protocol can _be inplenented. An exanple of |
sootola ané| shyient eontrohn Hligital sprssentatioan detac icaleinclude  digital data
nitrocel |l ul pse, wherein,the. contents can be
tr?%rgﬁegﬁn%al&cﬁo,tlﬁmgge %Ié(f “H%?F?%%@%% are permeabilized or
di srupted so as to gain access to intracellular
contents. The transfer of the well contents to the
nitrocel l ul ose can be achi eved by any suitabl e nethod
including gravity or use of a vacuum manifold. The
nitrocel l ul ose containing the well contents can then
be further subjected to a detection protocol that uses

o .4 s . o . 1 4. a



about 0.3 cmto about 0.35 cmfor a 96-well plate.
[0110] Furthernore, in sone instances it can be

wpe@bessabl y that the wells are not coated w t hPCT/US2005/042414

materials such as MATRI GEL(tn) (Beckinson Di ckerson),

~or are not manufactured with pethods sinmlar to those

[0029]

used to construct CELLBIND(tm) plates (Corning). In

ot AR P v e
g% c%ﬁﬁﬁ‘urﬁ@éiﬁﬁ 1 108 llﬁ%né’ ex T1'5:[b NSO RMHkisdtRn link can be

/'or gene silencing in the RTF protocol. [0111]

4 Emlt Whichwupponvsh bi-direntional- dass [trapsfax @gthf a MABdmImohangwidth of 3.2

[0030]

[0031]

[0032]

[0033]

picdud@s viformatiore p\hgl o B

S RS0 oSN 2 A S BEL YA B e

Sfantflé Qatgﬁiaﬁrﬂeailﬁ) BBy abfeRde oif 8. copu@binications hnk Digital data
mul ti -material well plates can be reviewed in

ingaréase dewice 140 agdudes agpeEsazrntepEgigr mpdulend Osaﬁslﬁe@module 120,

wher.ei.n [ rein by reference.

%88%?"& .‘%"3@6 1%@%1(1%&%[1& n&%’g% 121% wel | plates can

provi Uamkdesiione 105 twhiet isrlaéatem@rthmtchgntaitdatzsmtenfaw 100, and link
include a well floor surface suitaple _for

éQnttQLkélé(thlRﬁh\ls oL B i degien 1oh Svigl o ogpgumigtion link
?ﬁ { t @%ﬁe‘f 14{) Eﬁ% Wk EodttoPRf ’ﬁ}aﬁﬁ Py Mﬁﬁf {if@bontrollers.
chardcteri s

I CS are suita For- Certain
downsThe Nﬂd@s]slawom&ﬁtmmmgpcmhm gw 9 MPDgIStesidard, which

beneath the well or is trans si bl e and }

ivnporgatated hegeip hy rﬁ@é@@? I U, PRty wd f> f%ﬂéwsmegé&ﬁf a high-

%ﬁi degk-c{é #&E?&'ﬁh{égfa&é et left§ BOHAAS %eﬁgeéo&aﬂ@sﬂ AglikAGRAkes from
I n one enbodi nent, pl ate conprises a

smalh patihlde dovicento 1ages extbrnak heplamb@abll epplisstagnindatwretponnector

ST A dniaeiBRGRILe b Trba Rt RS il spmgnications
URE EntbRaifRBURG IO B é%ér@m@rp‘x‘o&fctst daeh asbestapeRbisro displays. It also

descri bed herein. One exa an enbodi nent of a
ggiplﬁsmcp@egtlmsab@wwq Rosd processors and a

V glevgﬁ;]eg ]-lglmO{ad%B tge Ot & :ﬂ}ﬁ A?tr S V&&E?es ffhen}eﬁgﬂhaﬁ of these

e&hﬁe@ﬁ&{sl NinkTétiotBRVIAD| a@dfmb resaansm@mmaaﬁd@ﬂ ®athvil 0% based on
optical detection systems (i.e., can be transparent to

dlfeVﬁﬁArMD@I\ﬁiﬁﬁéﬁ@ngt hs of el ectromagnetic radiation,

such f sp t .
o, 355, LA OCEEPHR: ‘O, 50 Yhpnenis
td'bﬁuﬁﬁma@zﬁh Sl’r@focbh&ndl\ﬁitda;fm rob &ligle date RaderSigmil Firensgare sued to
that at |east sone contents, of t

1. ad )
Vo sl F ek oA 214 Priht b PemiGred S mIFTeSpiog Ensforring
%ﬁ%{a?v&a [ﬁgbéw 3 R&rt oefHdt Q%h@ @bGer 4 ROndnldR4iBE! phde Susmg packet
tHe co S of t

t ent ate adhered to | ocations on
fstrhetuteh dinked rtogabﬁnub faym e canimwmscaiont pwtogel Ifex. pr'léh@ltatlon data.

fllmcanthnbeusdln n it ect on
g 0 iy LT PLTAE B
t@ffgéo LITRS rr%m'ﬂrote%lt@ RESRI 153011316 @blﬁ?cﬂle?éi Qﬁé}f & Bak Sotffdllers 140

r exa nitrocellul’ose. Also, the cells in
eaadh 1| Iconfgurbd th geupm@d wansayt, t en@xmsl@et hegkets forming the

RN ORAOR i 7 Festh ST Golps i, Pab PSR HR&Tor data
g)%léatté' Jith bf[nELléfdﬁﬁ &ﬁ&ngqmtﬁ@hﬁst(ﬁevidéaan‘d%dﬁﬁgdadi%léﬂafd) the client
e 0

subj ected to any suitable detection net
divangh & soromugiseidensinath, mechps gommiwicasienspath 05

and. nutterle Bt DS Sedutrshierhyy pRE b RRLLREY, wgivopecd

GRR s fer Q{ecﬁalﬁérﬂbeeﬁ Dslivrifdahge ribld tepagns dhke, wihieh lends itself to
contents of the wells, or reduce the npisture contents

of the wells. [0113] In one enbodi nent, such a film
can be nade of a material that is selectively

per meabl e, wherein the selective perneability is based
on, for exanple nDIecuIar S|ze In thls enbodlnent

T o " s o o o o o "




wel | known techniques in the art for depositing
l[iquids into wells of well plates, which can include

worenwaabsoand aut omat ed processes. Vari ous mnet hoRPGT/TS200H@12414

[0034]

[0035]

[0036]

[0037]

used to dry the si RNA-containing solution into a gene
sil encing conposition. In onegenbodi nent, the plates
are allowed to dry at roomtenperature in a sterile

setting which_ allows the deposifi.on_soluti to .
SRl D TR AR AR DS SRR SREOL (7Ol embodiment of
fl{l?lg g(j)rft%)rﬂ?fesi Q0GAAR9EREE 1S PorAduaihtich paihi 965 Basedd thd¥@achings

plates are preferably vacuunseal ed or )
eEthl 6772 Patertte The £ Raterdfis hareintinagapasstediby ii¢fareaceindts enéirety.

contajner, and stored.at te ratyres r i.ng.f .

S o00tt glhigs Sabpdit é’ﬁ’ﬁfe‘it?nggﬁ?rz%dlslﬁoo%“dt PRECH bRiLEE 2 USB tink
L@stolRf oSthb# B6thten inthedd HEhbihation BTEsntrdlles, Rue &Sfor example, an
having the substantially dry aene silencin

dOPPDbEIK comenlien and anethert typpmef po@milebesugg 8¢-dgr grample, a USB

.00m t enper aj yre_an hi p ' b . S e
A SR e e SRR oD 140380 7R el Pegmbination
bheostdiNfs, ol 24] ad MDIE et ocktraiet antihe sivgld lipkafoe exchanging
can have various other wells that .can be used

f .. .
edmopided ggmentaaessageatbebyeonhigital defa .lntﬁré"a@tﬂ@mcetlﬁe%éﬁ}gﬂal device
te. . i .
B LRyl ] By 8K g gy e,

e@dh have Ethenenst Rhe32wektialt fat intethaed e dditidnehsiterfiaces can be
first control siRNA whjch.can he a transfection

UROFiE 29 6l b FEOWBBY BRIViGR SHUGAH I ESRERG AL pgfed on the
%%QEP%f%“Eﬁe control siRNA can include at |east one of

the T

ow ng: (a) an siRNA that is capable of
si | end¥ittgn adikiiawdatgeimggriach) davicend 0@ c triessage omtarprieter module 110

SiRNA; (c) a i RNA ‘havi ng a fluorescent .marker: (d). .. ..
SRS REVPAT SO a0 EPHrE: ErePei ot rpares dobe comhibicaton link
195~ HU Bt N@htr8i1ENA60,0intérbletAMhe 'ceﬁlﬁlélﬁah‘gebsﬁ%éﬁ I 4nd routes the
bei ng taken in and processed by RISC. V. siR [0125]
limfoumasioantmtiintenft thet ¢oanrhands foi ary apprypg@a enedule rdthig digital data
com&osi ion§ anlude at least a first si RNA which
tPRRedevis I%ast a first target gene. The gene

si | enqionnt HHAARI 1200Feckives Qithi fin @Rriphehl ddvade 1809 stores the data
Si RNA i s capabl e of being solubilized or suspended in

and trqusders therdats torayBlemagenERBemto 0dhmopgle ferpmupigation link 105.

transfecti ells,dn. t t kopa

ran LR a0 oy M AR ekl 130, an

iRk e R iatian kRYaRER blockn $9@of paipheral esios 18HhaCone]l module 130

Additionally, it is gptional for the si RNA to, have at,

lcem glso gereivstinfprmation fieseqniol ploskyy QQ-,aréd Toytss, they information to the
LS ' hugate. Al so, the si RNA can be

;ﬁgﬁ%l%g%p?ge%&leqm. g

esigned to target the gene. Furthernore,

[0038] t he g&l@. diidksendiol diegrpmsitat dinstrates iancéxadpla epooinnght using an

i RNAs. 0126] | nmbqdj t .SI R [
3@9&1@*&&% o%‘l Hi, SEInGE el Mﬁﬁﬁ iSpRe Rigroqpgect modules
%@%gfthe%ﬂgﬁ ?P b @Rl lﬁ)hoﬁeh?O(ﬁ! RNAWR@ SHeDHt U Bfte WXV certain

gene encing functionality. Mre preferably the .
sinftiddinias af dlea eresehte nyientipnf wild thieodeskciibsd be thee eont7aopf specific

and 100% Even preferabl .the si RNA. has a gene
SR BREP YL MORb e oBaR Tl 1o B Tb(hpnfo B s done for
]Eifh‘fsftx%ﬁ&p gtﬁypoﬁél%nﬂ" RNASIAR AotdRNBed b BRET 1AE present invention to such

unctional 'ty between 90% and 100% The design of
femtodinendd. Hemdld be andiretobdbyd psrsopsisitiediim ghe relevant art(s) based on

dj fi.cati.ons that .increa on-targeti.n decr .
Ops tepignienin: iihoriungi 8 g Ao g I¥Epioy mey BRI ofher devices
deSL.GAe dn¥ Mt Bay bekdflt FonThiMy V@THEh®rcoafebtions.
conbi nations thereof. [0127] Additionally, the siRNA
anti sense strand can have varying | evel s of
conplenmentarity with the target sequence (e.g., NMRNA).

That is, the antisense strandis functional for
i nduci ng gene silencing of the target sequence. As

S o o o R . a




exanple can include 2' nodifications at the first and
second sense nucl eotides and at the first and second

W@ piob9880SE2 nucl eoti des, and can include a phosptibDg1005/042414

[0039]

[0040]

[0041]

[0042]

[0043]

noi ety on the 5 carbon at the antisense 5 termnal

nucl eotide. A third exanple c&n include 2'

nodi fications at the first and second sense

nucl egt | t .t he 0 [ e cleqtide

and ety Al 1 CIRRE A3l SB5F 102 A"l phone 100
aiclides aavobie Sttioh Modsnni(MSMNbasebaid dep 104.f 0881104 is a digital

xanmpl e can_include a 5 deoxy group nodi fication on
BReD BBl chmithest TRIEBEt40n At Slampbel Pheneirisciudes o

F- k11 $3; j ti;des with
ok st e RDSRGANE 1 AP E ERflerd dU B IEE0 T
sense Stillokfentingl és FIGs 1 wed MBPBI dinkhbi)p bamgtts raivetay moidule 118 to

5! carbon at th isense 5' term nal nucleotide.
hE ﬂg? i %N@ﬁlﬁéﬁwwa%ﬂﬁ dﬂteaate?lh@to cach of camera
RIERhARSMENSN Q. tTHehOexmHIOOrFRE. 1t N N?[{/)ﬁ);,tHost 122 is integrated

anti sense nucleotide in the absence 6f an
imddichinert modide dad, whitarr MDPE Qlemefl 06 résades roadthe IMSM side of the

F501 FLET100 gl S ML ARGk A SRRl G MDD e
o tholexhaplRe & PIGsphabel Hatkl BrohP t38kraFRlodeka T @re received and
on-tag(get nodi fications can include 2' -0 nethyl on

frelatied inde MIRBT packats tondDINdHesid 22 defpre béing stangitied ootw MDDI

c ¢ j h ~end) .of the sense . i
308 176° AP TG 316 8 WM By b S B33 o pix
Aatdiof it ednhey forinba gerlepit g by B Efal 1664110 1$8.C aRe iphedl W@ are then
a 2' nodification on the nucleotide at position one

87 FQRn aRpEoRsTale ackin MSMh @4 for prgrgssing e. , the second

nucl eqt:] t ' - ' rand),,

oha aStlaGetrdf EIC, P OB ' PLANSENE Er b 16 0 MM

ﬂ@‘t.][n' hathgrkmah@dﬁ pfi€IGf 1t ]hEDlIaﬁ;IiiﬂSQmB Einﬁfogﬁifi&ﬂ:ts & MDDI Host 108,
referre jfication i.n s a_2' .nodification at

Eieere et S0 A Lo 7ad Sl feab 20 eeipiad Geioy HGD module 116

At n
B o Ple TIER 1 MR e en B, B SEBRRL EoRbilePBr MsM 104
egbredeiveditand t foempitegls erto MENpachntsi e IMDDS HofRNWS before being

Bmrited oA oub Y R 137s MidRTBRer; 2B reehisa s DI BackelS and re-
@éﬂ@ﬂ@ﬁkhﬂiﬁk&dﬁ;ﬂg I\gﬁa sh8kb by ¢idry nisadlcf gat i ons.

Additional ly, si having Stability nodifications can
be adi¥nt agecudlaskcdisgmm Heat dlstrgee MRDI didr adetowrection 110

es.. . Accaor.di y..t.he stabilit j flcaLions
R FERE B BE BRI Y LRGP L TR RS S vp
liflie 1 BP0 tragsfatyikd] dital ForTBAHER GG PIBto NISNE] 02l M R8rdingly, in
havi ng dry gene silencing conpositions for extended

dinggnt of F¥G. Z-a damerifistiace 2QGennnpety cameth iastaid blirfsto MDDI

is j | kng. f ded
A N, T -,
tssorVDEd Host 122S. Pat ent Application Serial Nos.

60/ 542, 646, 60/ 543, 640, and 60/ 572,270, U, S
Appl | Earirally, Rameramodnls ks pepeiyael b Alaty Hewan cameen through a

2aticona | catii A ;

SR SO TRR ipi e 2 R, MRPunc BtiR 13 ABBn 1301 2% hen e
hest evreadye. MBI dhabe 122) emvapsilitesthic deceived ot dl dataditoMDDI packets.
:ﬁdvanta eous o%ﬁéfﬁjial rg songi I n sone_instances,

A Y otePiqeTfOr ¢ bl &4 bghle toatransmitethy pixsh glata onto MDDI
il {1, bi6ridiBaton ofthERASHY ﬁmers%“ﬁe%@ss@gws), whi ch can

requi re extended gene silencing 1n order for the

anmount of the protein to be decreased.[0138] In one

enbodi nent, the present invention includes si RNA
containing chemcal nodification patterns designed to
enhance the stability of the sense strand, antisense
strand, and/or the si RNA dupl ex. For exanple, the
stabilized si RNA can contain 2' nodifications on the

S o o S . o -




order to photonetrically nonitor the delivery of the
control siRNAinto a cell. Preferably, the fluorescent

wo adwelos80s2 a r hodami ne or a fl uoresci en; howevePCT/U81065/042414
fluorescent nol ecules that can be coupled with an
si RNA can be used. Specific epanples of fluorescent
| abel s include Cy3(tm, Cy5(tm (Anmershan), other
cyani ne_derivatives,

o SLEPEESer g e BLTE, ongyof MG N B O oY
ﬁﬁéﬁﬂz 00y ed ¥ @pdnd REifl bdtahe MDDS paliets #26 NODE R 1U9E At the

uorescent mcroparticles, such as inorganic
MSDb erd cEMIDPElNK L1028 desetializgr medula@0pantegeates WitkindIDDI client

R Fo-tiirrntR it DOnOERES soh0RR sFSd AR SHd FBE MiSRL tink 110.
PIDDNQidnB S BfénTeRDYeshE MID!DBeﬂcfa@ﬁﬁzitmt ad tfaﬁlsﬂers thé parallel pixel

addition, the | abel can be used to distinguish between
datatiwoegh efave interfiae 398 fon apraneiade blogk @E&SEM 184 such,
a popul ation of cells can be transfected with the
| abel ed si RNA and sorted by FACS. Moreover, the
MDYOI BRs€0brd ARdlikci@d be particularly well suited for
HCS and HTCanal yti cal techni ques. For exanple, cells
that have been transfected can be |dent|f|ed and t hen
be fu
[0045] Of | agh?ﬁ@) tg:t%?e S‘vfl?igs iy | &nedt&e)[goglgﬂggﬁ@ﬁos%'éﬁe of the
NMDibD aSp’ecﬁl’(dahbn anddéfaled| $>yott]|merVEBAn (Mldm)r eldlegrinics Standards

kgg@@%ﬁ%%@h@ﬂ%@%@%%% 5ol ol e MIRDY Fropt processor and
BB oRlerddl BBk oHOKb fbrhnc AR BOLAGPRLIRe MIIDE Sfcification.

ptions o ules that are applicable
[0046] for SFRNS isaelpdedirpansthetciliusmtey ‘réefmtamdl jmhitgcgire of MDDI Host

T T T —
@/[D?@ié&s@ﬁ ]@ﬁﬂgropl‘@legsrsgﬂ iR (!l\fﬂNT)QQdekoB@i &dRegisters (REG)

rei'n reference. [0149] A conjugate can
: hklchéﬂé,candvIDQitHaykett Butlder ( logk 30 @d@rﬁchpcrqskMemory (DMA)

e AT EroBEB1 82 it R FRIORSTRCS £ and g DQ Pad ok

pi&f ehalhnctibarortcheh BRYRLF MDDDHRE CHreBOOhwillNgowbe described with
term nal nucleotide and/or 5 term nal nucl eotide. An

r@f@l@nmﬂoﬁl@nﬁugate may be attached directly or

[0047] | ndi r I%i\&f)yl?lo{l%e 715 Sgongiﬁ?er fo&%r&e?ﬁﬁ%%%ngﬁdsa ss@edgtfy the MDDI

posi t e group her suit
PRSE 12D RrodeSior. e>®cﬂ‘m|n@ndst eeueddy tigalisst pestekrer Gouhpdeetdstsosuch as

a 5- am noal l uridine. Preferably, at e can
pewsHRSEHEAVE gh@t MDY dpkang: gel@eé?t%ﬁ%rﬁ.ﬂﬁawz Mpiﬁtﬁ -t he
[0048] 2Nt1S Block %bﬁg@?éngf%gf?(&" R faBI \I71tfl?tlﬁnMD§ﬁrﬁ@st Processor.

term nal 'nucl eot or exa 1 nkers can
qheVMDPE Hiex iprocedson rusesn MINIIT bleck r30¢ Iteeeﬁ westers, read registers, and

o e oAb HSt <5 98 SRS RA LSS grocessor commands

ROLX D Bk 308 a.ﬁ(ll ?’%‘i@é@r rezRWvMﬁzl c%ﬁﬁl%{rﬁs tPREGHISRYIFNES,

m xtures o and propyl ene glycols,
[0049] poI y alRBG a;incke%m glodey apiioussregistels a@e@&arsy lfqrsthn drapgmission of data

SREeT He R LS B R B A S B br e DI
%ﬁﬁf&?k&u% 112 &%ﬂﬁﬂﬁﬁbﬁoﬂ(@b])ﬁﬁodt coe00i S :

l'esterol - TEGohosphoram dite, wherein the
[0050] chol e33R dlodks3G8Hhie respansibjatier @m@imghtée MDD& petleiseiecbe transmitted

C and ho hat.e. s [ 0
Rt e Qe Rt BSSRARErRab ol GhSgon  K2b1 packess
Qfe GostbY ﬁ@frﬁiﬁten@ﬂ togiérRatRs cetndrmi@ re@ledaﬂﬁyxﬁmw rnswcksllog
a conjugate are disclosed in the follow ng references:

U.S. Patent Application Serial No. 10/406,908, filed
April 2, 2003, published as U S. Patent Application
No. 2004/0198640; U.S. Patent Application Serial No.
10/ 613, 077 flled July 1, 2003 publlshed as U S
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(Dharmacon, Inc.) that have been specifically designed
for the delivery of si RNA. The term " Dhar maFECT(tm"

w@ t@blosseszl by any of the numerals 1, 2, 3, or BQT/OR200He42414

[0051]

[0052]

[0053]

[0054]

[0055]

phrase "Dhat maFECT(tn) transfection reagent," refers
to one or nore |ipid-based transfection reagents that
have been optim zed to transfect si RNA rather than

| i d d 0
t or o IEh Dlsekos P i pomafle coPaf Beinhvich ATl Tk ofMDDI Host
Penshef bmékcs%’%é%@gur%t Riyfestnh zhhextlsmm QDRAM skehory @ MDDI

appropriate volune of |lipid at a sel ect
KMo deatto btlffcmdatafpr@éPB sk vﬁltaddﬁlonoDM blgrck A @i agsists MPB

/ buf fer to a Il
Waon 705 18 eisPiRe hEoRD of PR R g s PHODRAk.
a volpne beck'3'19'1§reBi§‘(£ﬁsﬂ>lé M%diﬂgﬂhg@lie plli;@wal SHHOI link. DIO block
mcroliter ("uL") can include about 0.03-2n crograns

Ft2uis yesppnsiblpi fiar tHoshEliclt harsisbaldng. ndate oxgmivald Topndytrip delay
I?igasmé%!rnli‘eéjgsp g]ﬁgm \R?({Cg 3t1? ﬁg%lwv\éé I slfrgﬂglslﬁi)%h e@aﬁwm CW&% it out to
or rmDéO Rhdblach 94 persiver nehiel dah FORIRIPRogE Ahermed sty shifs
%pgl? his e(kjlg T\E@D?‘ﬁgﬂl gn fegégngéj @I@P%lTﬁoc@@mM?e%%&{smle for the data

ra or ers’inclu
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del i vefey. $%54 618Ek Uh@tant it iMisaefes g @ehwvsilt WIBEDDI Host Core
the li1pird solution into a well. The lipid solution can

B@O i Foubammigity of ihustwaon, cerain Rloksf eHent (e % bave been
si . dglng conposition for a period of tine that is
SB¥Y9%i ent to solubilize or suspend the si RNA, and to

form giyFNAHY, R e WOTH 18kegart), the, outpyraiataeis eafirelyt generated within
general’, t he process of siRNA solubilization

 DiBopiosk 310r f For-liont uexiselsngho gines (hf HUGEKing, gequence i
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SR asaeTAieR cBRB§tsa Y EROTH VNG, DB PRk 08 Bila from
i)ﬂ’]% | AUOIGER blo%ﬁ Qb? o I%Eﬂtz&f oﬂ"ﬁﬁ gfbl%&éll?:@ Bud eSlQ;h packets include,

s - mnutes) to enhance the rate of siR
Sf@i eudatﬂpﬂez dilleopackets, roompiripxdefay medsinementg] and lmxvgshutdown packets.
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row | e the si RI\lAtargetldeadlfferent gene

ommndem (pa¢k¢tsaf0d itfahemission.c NDBEN'D blecky#04 fac?ﬂh&“th MPB block
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Hﬁﬁigaﬁ i B3, EFRNAS are in a pre-selected

pattern on a pI ate The pre-selected pattern can
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or nore negative and/or positive siRNA controls, and

transfection controls. Al so, the pre-selected pattern

can include wells that are enpty or substantially

dev0| d of SI RNA whi ch can be used as controls and for
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array conprises an RTF siRNA [ibrary. An RTF si RNA
library can be used to study entire gene famlies or
WO e@alosgosz y pat hways. These si RNA |ibraries coPCHUS20p5/@12414

sel ected groups of rationally designed pools of siRNA
reagents targeting genes confiezrmed to be relevant to a
particul ar pathway or to be phylogenetically related
to the indicated gene fanml Addi tional ly,. ex | es.
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017 he fo wi ng exanples are provided to describe
%B#Q%H‘g@&?ﬁs@“’ego‘gf the present invention in a nanner
that can be use by one of skill in the art to practice
the present invention. Additionally, the follow ng
MOPhSerialiBncodele experinents that were actually

perfornmed as well as prophetic experinents. Additional

exanpl es and suppl enentary information for the _
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ref erences having Attorne t . 16542. 1.2, .
2 RIptls G AT USSP T A BAVENE RPASENU0 sccording to an
LENCENG RO, Se vk bnRaf bar a Robertson, Ph.D., et al.

as inventors,  Attorney Docket No. 16542.1.3, entitled
[0059] APPARWINS iNBI SxsIEM0aARtINGsSRMogoNT REheEME: agiengle Mark 504,

COVPOSI Tl ith B Rob .- Phe D. l..
O PSS 513002 RS B e e
Qpéag'] 814 &P seribN @nddley BOG.! GO fiealRE dbtanEesmtibatceivedeand stored by

used I n the exanples can be found in Tables |-1V of
Ltchies BH2v iGoiunten 5 0@\opiputsaan mpuisealscsion Mequegey Brepnih the output of
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( 3 i ngl e .
[0060] st r antstiz signady degned lfggné)thq peitofjsglert, signaly 512, enajbler 504 provides
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dR a4l 1506 Goirple Sealidsrid, toSnputs O2RAR) 508dvAcmedingly, the data inputs of
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Patent No. 6,008, 400; . Patent No.. 6,111, 086; and__ .
o S@aisedit Nab mug ByEney ?@p@tﬁ&gﬁcﬁ Sl\]}'\lﬁ]iecqu?%’ wﬁefe R an integer
?g&gﬁgﬁ_at ed herein by reference. Briefly, the
ynthesi's nmethods can utilizenucl eosi de base-protected )
[0062] 5' - O- FIGy6 is2 cifuiirdidpas tlat iBistratep Ao FPDF sarialipacedergt00 according

% SaHBEhadeRen i ket HRERtS o g7 IR AR Rl TG, moDr
%ﬁ@%ﬁ&éd&? 666 %&%Q H @& GayeF BE1aSHBE BES iaSebchdtlyyir ofldtohes 604, 2
SO a

pertorme t he pol ynucl eoti des extend froma
sobi 6065 apparter GO§, ardean®nablsr 610.dj recti on. Exanple 2

[0175].,T ense Stran nd i S f

[0063] 5j RNA %Eﬁé a%eireoféﬁtg Sch %?m})r/gnsf ﬁlg“gé{i aglélzstel&ﬁﬂgs g%a?@?t ches 612 and
68 3C ISR Naby, FecLRUbRBlay @ o IR6IdsI 008 Goinpribx Afkphied decond sets of latches
Briefly, €ach synthesis procedure is simlar and
initiates with nucl eotides being sequentially extended
froma solid polystyrene support to which a 3'-nost
nucl eosi de has been covalently tethered, wherein the
sense nucl eoside X2 1 and anti sense nucleoside Y2 1
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30-60 m nutes before 10,000 HeLa cells in 75 uL of
medi a were added for a total volunme of 100 uL. The
WELk@boss0dkr e t hen i ncubated for 48 hours and aBCEESHAS/042414
for the I evel of down-regul ation of the human
cyclophilin B nRNA using a BIBNA assay. [0182] The
results to these studies are provided in Figures
[ i t '
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genes was studied with si RNA targeting GSPD, GAPDH,
PLK, and UQC. Pools of siRNA (e.g., 4 siRNA per gene)

woeooe/ofsosnvard transfected into cells at a tot aPCHURWNS/042414
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concentration of 100 nM 6.25 ii M per siRNA, using

LI POFECTAM NE(t m) 2000, and a$$ayed twenty-four hours

|ater by B-DNA. Figure 12 is a graphi cal
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0.1 ug per 100 uL of solution). One borderline
exception to this was observed at 0.04 ug per 100 uL

wob@ces5898t t ure viability bordered at 80% Addi pCDOSL0Y042414
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nodi fi ed si RNA decreased cell toxicity. The DharmaF
CT(tm 1-Opti-MEMtm unnodifjsed toxic si RNA were not
toxic at 0.04 and 0.06 ug of lipid per 100 uL total
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the 2' nodification is selected fromthe group

consisting of 2'-Qaliphatic, 2'-Oalkyl, 2'-0Onethyl,
WQ@200008808y1 , 2' -O-rropyl, 2'-0Oisopropyl, T -Qouuyions/o42414
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nucl eqt i ving the .2' nodi
SR s bt s Pt | ER S Ape Ry Ry ileing e paths from the
g@é@tﬁﬂp%%ttb@lgbo@ﬁu@f%ﬁﬁpnd anti sense nucl eot i de haV| ng

he nodi fication. 5. An apparatus as in cl
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consi sting of am no acids, peptides, polypeptides,
rotelns di es,, . ant.igens, toxins, hornones,
P&“&I@e 9[5‘&?‘%‘0? tion Ngowitiei qes sugars,
car bohydr at es, pol yet hyl ene glycol pol ypropyl ene
gl ycol, steroids, chol esterols, phosphollplds di - and
[0081] tri acy“hglgm;anwfsmumaﬁt)@ ofcMBDI seripd tancodesd600 is governed by the
E& racar bons ted hydrocarbons, enzynes,
‘Wﬂ%O‘%Pﬁ%ktﬁ%%? QY| 'y sacchari des, t hi oet hers,
hexyl -S-tritylthiols, thiocholesterols, dodecandiols,
undecyl groups, phospholi pids,
&mnh@%@décyl racgl ycerol s, triethyl amoni um
rst AW@Q\W%(@ ﬁﬂDQJ(MPebR Sshbpftm:ﬁahﬂ%ttﬁs?m) AND d(1)) OR

m nes, amant ane acet|c acl

rrd?’ti?)lAé\!sD S(&ﬁ'\%%%/*&m &) npPBt | EY2) ANE?S“) ANgS (0)AND d(3))  OR
hexy) /am B CXNIDSY0) -~ 0Dy eRRer (25 AND an(mesyd s(0) AND d(5))  OR
?rgggﬂf( 3 EEN %b)?@x‘idi"@(ab s Vbﬁbe(%g AlD 58 Rﬁﬁ ANBQ@) OR
as(snm wasmﬁtnwamw@tmd@ne ©Bnj @@(awm & %)eﬁ d@AND @) OR

Q)fmws(m(m &Bj A af1 ))ChObRSt %@ anped) Alplepeaneat2))  OR

then
Iabels a |
c oL SR RET A dpon” B cef gtﬁqsw%fﬁs@t%@?ag» OR
Or(s(@) AN B(0) AdD d(TyANBatH)de o@RonbawANDhG)AEE@Q)@ND&Wﬂ)
or antisense strand.10. An apparatus as in claim?7,
wherein the conjugate is linked through a |inker
sel ec [ Lol f
(0082] 10 e g A B e DR, T8 0 TRGA SRl of the mu, sn(o
eﬁrmhmtheme@b wf stns anriai(kz)aﬂepwh@tts thepahsemfdbﬂyké]m dsta input of the
pﬁaotlyiyralql;y)plpcgtgglgytnatp ca% éwﬁg) Lo i ?ééct%ﬂl sgc?ﬁc’etngé of FIG. 7, the
€H1),s4 atiinySoRteSporRis8 e@f"ﬁﬂ to D7, DO,
g f@gﬁ§?6§5‘Rﬂ%negﬂvgﬂgﬁggﬂ%&ﬁﬁ?ﬂ%ﬁz tﬁggeof MJ y
A ArlaD6sDasDBendlRd.m 1, further conprising at Ieast
one well devoid of siRNA 12. An apparatus as in claim
1, further conprising at | ease one well having at
|l east a first control siRNA. 13. An apparatus as in
claim 12, wherein the control siRNA includes at | east
one of an si RNA that |s capable of S|IenC|ng a knomn

Y % e L A 8 e L A




caacggauuu ggucguauu 19 <210> 4 <211> 19 <212> DNA
<213> Synthetic <220> <221> nisc_feature <222>

W@ 2006/06808) <223> GAPDH si RNA 3 <400> 4 gaauuugpcrrusS2005/042414

[0083]

[0084]

[0085]

[0086]

[0087]

acagcaaca 19 <210> 5 <211> 19 <212> DNA <213>
Synt hetic <220> <221> m sc_fegture <222> (1)..(19)
<223> GAPDH si RNA 4 <400> 5 gaaaucccau caccaucuu

19<210> 6 <211> 19 <212> . .<213 t het.i 20
<221 >ARis aPrRERL (f 8 PLS9D %@%f‘ i gffg;le%”gsaﬂ? KEBRY Sighingns of the
%og?% gggaﬁﬁn%géi‘g@éggﬁﬁ vﬂﬂ?&%ﬁﬁ%g&%u QP thé riméd e & eight terms

nthetic <220> <271> m sc_feature
aBRR> thal )intefrh® )mu 2ZHtehk)RBKdessiiRpdA abovej 0lp>ngt appear during input

cagagagag, cagauuuga 19 < > 8 <211> 19, <212 QNA .
SRt Fifstion Jpu _éf%ﬁf%n{n&é}’@g (P 35357 ey code input
. . descri
éeg%\célg g;sgédue?g@ %T%%%Iﬁiaztﬁf%gﬂﬁ gngNAS %%%ﬁ/wr{%%eﬁsi cescnbed

atgve>decdtscuri sc_f eat ure <222> (1)..(19) <223> NAP2K1

si R 400> o aa ucaucy .19 .< > <211 >

To <oTBe Sk iy SAEERRRA o AR SO RyAR S0Eon b i iowiedee
52 &inpdt) seldclif sc@rdee bPRRIAusi MiNAdtHer &3 gien an input selection
caaagacaau acuucgaa 19 <210> 11 <211> 19 <212> DNA

BE2UGBCES yt gelegtinpsalgarithm iplevigned 4o previdoy glitch-free mux output

. ; < > i : > u .
b e TR a5 S BERERN Accorsing,
ﬁ?bés;tgiﬁpiti selesA@0atgdRthm s mat_coaedrmedewitB 3Rovidihg.a ¢liteh-free output for
< > MAP2K2 si RNA 4 <400> 1 aagcugau accuuga .19
inpyb rangtions nes whiaAhs S eolas cpitiHor | BALH chote of the
§?e§§{g dme}gieﬁ SAMEE the 3Rbibek b terfnd 9 tF2fbdve MMPRAKZe18d ANV gorithm

< > gaaagucagc aucgcgguu 19 <210> 14 <211> 19
24 Acce BNty mditmnSyCerseducntly, 2RO physRk@] sizerpSibe fromt inakso reduced.
<222> (1)..(19) <223> Cycl 03 si RNA <400> 14 acagcaaauu
ccaucgugu 19 <210> 15 <211> 19 <212> DNA <213>

i%gg@ﬁ%ggvgﬁﬁﬂﬁgﬁﬁgl> m sc_feature <222> (1)..(19)

4 sTRNA<400> 15 ggccuuagcu acaggagag 19
<210> 16 <211> 19 <212> DNA <213> Synthetic <220>

S SR e b S USR8 s,
fiteldata @%ﬁtsf 233 ek hﬁ&'u@ of 3RR>60%2 2MbthEi exBmpRASINTE. 9, the input
<222> (1)..(19 >

: ) <223> Cycl 037 si RNA <400> 1 ] _
seleducspgyenssaliaSg§0n & #p aepordance pyifh they Gegy pedeppgrut selection

E%g%%ﬁfef%@g@%%ﬁﬁ}éﬁﬁ ZzgilgNr: sc_feature <222>

From FIG. 9, it can be noted that the input selection sequence {S2,51,S0}
transitions at every rising or falling edge of the input clock and that a single select input
changes at every transition. The mux output is glitch-less and outputs a data byte every
4 cycles of the input clock. Data bits DO,..., D7 are exemplary sequences that are used
for illustrative purposes only and do not necessarily cotrespond to actual sequences in

implementation.

Conclusion

While various embodiments of the present invention have been described above,
it should be understood that they have been presented by way of example only, and not

limitation. It will be apparent to persons skilled in the relevant art that various changes



<400> 18 ugguuuacau guuccaaua 19<210> 19 <21 1> 19
<212> DNA <213> Synthetic <220> <221> nmisc_feature
W 208m5503) . . (19) <223> gapdh 3 si RNA <400> 19 PCT/US2005/042414

gaccucaacu acaugguuu 19 <210> 20 <21 1> 19 <212> DNA

<213> Synthetic <220> <221> njgsc_feature <222>

(1)..(19) <223> gapdh 2 <220> <221> nisc_feature <222>

1 19 <2 3> gapdh 2 si.RNA <4 20 aaugccall.

I(E’a | iyl cany g?@qi thesqin gv@g)uggi f%g;pmt and scope of

§bénﬁ1‘0§ﬁtid§1 <a‘%9? tﬁg %}gadm %ifs%euéﬁ the2gréserk Bhvenkid®)should not be
3> gapd 1 ‘caacggauuu ggucguauu

mﬁmzd(by 2 G:th]_le aboqegdesmlzad @Mplan Imbggimdnds, byt ermpdbe defined

21> m s eat. 2> (19), <223> si RNA
Si7505 25po st 2ethBr MRt A R g ST 5
<212> DNA <213> Synthetic <220> <221> nmisc_feature
<222> (1)..(19) <223> UQCRC2 si RNA <400> 23 gaaaugcccu
gguaucuca 19 <210> 24 <21 1> 19 <212> DNA <213>
Synt hetic <220> <221> m sc_feature <222> (1)..(19)
<223> UQCRC3 si RNA <400> 24 gaaggaacgu gaugugauc 19
<210> 25 <211> 19 <212> DNA<213> Synt hetic <220> <221>
m sc_feature <222> (1)..(19) <223> UQLCRCA si RNA <400>
25 gagauguggu cuuuaacua 19 <210> 26 <21 1> 19 <212>
DNA <213> Synt hetic <220> <221> misc_feature <222>
(1)..(19) <223> HSPLKSTKI si RNA <400> 26 caaccaaagu
cgaauauga 19 <210> 27 <211> 19 <212> DNA <213>
Synt hetic <220> <221> m sc_feature <222> (1)..(19)
<223> HSPLKSTK2 si RNA <400> 27 gguaucagcu cugugauaa 19
<210> 28 <211> 19 <212> DNA <213> Synthetic <220><221>
m sc_feature <222> (1)..(19) <223> HSPLKSTK3 si RNA
<400> 28 gcaccgaaac cgaguuauu 19 <210> 29 <211> 19
<212> DNA <213> Synthetic <220> <221> nmisc_feature
<222> (1)..(19) <223> HSPLKSTK4 si RNA <400> 29
gcacauaccg ccugagucu 19 <210> 30 <21 1> 19 <212> DNA
<213> Synthetic <220> <221> nisc_feature <222>
(1)..(19) <223> GGPD4 si RNA <400> 30 acagauacaa
gaacgugaa 19 <210> 3 1 <211> 19 <212> DNA <213>
Synt hetic <220> <221> misc_feature <222> (1)..(19)
<223> BPD3 si RNA<400> 31 acaucgccug cguuauccu 19
<210> 32 <211> 19 <212> DNA <213> Synthetic <220>
<221> m sc_feature <222> (1)..(19) <223> GPD2 si RNA
<400> 32 ucacgagucc ugcaugagc 19 <210> 33 <21 1> 19
<212> DNA <213> Synthetic



<400> 33 auucacgagu ccugcauga 19 <210> 34 <21 1> 19
<212> DNA <213> Synthetic <220> <221> nmisc_feature

WO 2B8H5503) . . (19) <223> | GF1R- 73 si RNA <400> 34PCT/US2005/042414
ugcugaccuc uguuaccuc 19DOUBLE DATARATESERI AL ENCODER
BACKGROUND Fi el d [0001] The pdfsent invention relates
generally to a serial encoder for high data rate

I fcation links. Mre particularly, the

‘VH}ﬂfﬁgngpgﬁﬁPQSétes to a double data rate serial encoder

for Mobile Display Digital Interface (MDDI) |inks.

Background [0002] In the field of interconnect

technol ogi es, demand for e Aqm%%easing data rates,

especially as related to video presentations,

continues to grow. [0003] The Mobile Display D gital

| nt er flace AvBRIble dda mte ssial eddodeat corapridingy power

consunption, transfer mechani smthat enables

very- hi gh- spedtpldacaniuxphsfing a pieedlitg oS hputs; r ange

conmuni cation |ink between a host and a client. MDD

requires aanploatitymoéflatches] hboip dakd @Hup, usuplewad therplurality of

iputk ¢fabé ioRal data transfer that delivers a maxi mum

bandwi dth of up to 3.2 CGbits per second. [0004] In one

appl i cat i on elvkMlbr, lcBEHIER%S thel BichaDith ichybia ek ﬁd@éf‘t{eQ?é B ate their

g@Mﬁﬁmﬁgaﬁgnption in clanshell phones by significan
reduci ng the nunber of wires that run across a

handset's hi ' i qit nd ..
%Qﬁﬁ)?fdr%ﬁa cBfiftch Dol PRFiF BRNAEL 1b 4elt Sl P BRERRD G inputs of
reduction g¥kmﬁres al so al |l ows handset manufacturers

to | ower devel opnment costs by sinplifying clanshell or
sliding handset designs. [0005] MDDl is a serial

transfer protoco and.. as such, data.received i )

@ar al [el . f ‘é\r% e?‘?%eg s %%%\9%}1“ gmwﬁzﬁﬂn PHR*’%‘@@HE\I:% gux having
S MRWS And posoptpwfy hetel NiSHLRIagRRRYBoE2i s a seri al

encoder, integrable in an MDDl link controller, that

supports the high-speed data rate of MDD

SUMVARY[ 0006] I n_one aspect of the present invention,

a doubt e dATENFOLcE 2eROrdIRE tosplaigy brwhesein KisDnuk das eight inputs.
provi ded. The serial encoder conprises a mnultiplexer

(mux) having a plurality of inputs, a plurality of

| at ches coupled to the inputs of the nmux, an enabl er

to endbl e HRENFedes Aecording ipelaine 11 Whereindhe anixrpovisles aghitch-less

autpuidwrisg selecisapwdtansitiensf the plurality of inputs of

the mux for output. [0007] hi another aspect of the

i nvention, the nux provides a glitch-1ess output

during input transitions. The nux nay include an

out pu. sel Antehcmleahgmurdinfio olairh 11 aderchagetoanteR pRIVIARE ithe mux

With whpetl gedeadionavales petordieg eCd GRIY advafuescddr ovi ded by

the counter. The input selection sequence may be G ay

code sequence. [0008] Further enbodi nents, features,

and advant ages of the present invention, as well as

the sgruct M endétibr QBEIratnaB Mim! 5ewN@binOUs HIP At RILS t
flectibe agbﬁﬁﬁlﬂ bptihZ8abhRA op ARioHaSHHWIRRE of g}eg\%ag 'é:E)de seque?lgg?u

bel ow with ref'erence to the acconpanyi'ng
BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0009] The
acconpanyi ng drawi ngs, which are incorporated herein

and form aapahdodef add ?dil?%fog(itl 1%1?@,5\/'\*1]? elplﬁ'jlé ggttglg %egetc%igﬁ algorithm

S

o%'t%gé‘& giiﬂ:ﬁ?lggsl &ﬂ%&’ﬁn %m?r%1 Bt trans }ogg(le%]acctqq ce with' the Gray
e et IR B b 4 Do e o v

pertinent art to nmake and use the invention. [0010]
FIG 1 is a block diagramthat illustrates an exanple
envi ronnent using a Mobile Display Digital Interface
(MDDI) interface. [0011] FIG IAis a diagramof a
digital data device interface coupled to a digita
devi ce and a peripheral device. [0012] FIG 2 is a

bl ock diagramthat illustrates an MDDl 1|ink

i nterconnection according to an enbodi nent of the

Y 1 o~ F A/ A~ 1 o~



qual ity images and sound, either in ternms of storage

and transport or in terns of presentation at playback.
wab@epssdsSeENnt i nvention is useful in increasi ngPereSmas/ 2414

t hroughput between various el enents or devices to
~accommpdat e the high data ratyps needed for realizing

the desired user experience. [0027] FIG IAis a

di agram of a ital data deVJ ce interface 100

fo S S o AR coRPE arcoBBRBIRE iy vtierdh quppte o SFaoritn
Plagtst the myeougt Isgcerhimenwityhe folowings not Iinited to,

a cellular tel ephone, a personal data assistant, a

smar tOptpoh® or a personal conputer. In general di gital

Q8% 58 s])@?Aﬁ'B RnbyMNTVEE) anyR t Y p@n(% farg) &fﬁ akpd@yhRs atihaor

SErves a ceSS|n unit for instr
&M A@We“ﬁr‘%@&@?ﬁ@ 8&0di g} al (15‘?(@ SéP.AaPP s&%@% 2By or
@Qmmkn(dawm@(olﬁm 4@yl udes a EEpARDLEHMND() ANDLEY)) OR

| 170 00, i i
G5BT Ser BIAARRUED) & hon ! PG A5 H PO B) ABAGE ox
at®) At eaaam AMP d(WageOR ¢ an(nléi) ANhsnéh 4NB A6 oNBE(0) OR
@ns) M&é}%@dﬁ)d iangehies al orri D@ﬁﬁ)@iNﬂ&QA@mu( éir}s@JmQ@) OR

Ry R R Am0bi  poserl #9R oo O S Ve

(@) WEB B0pANIR A(7pAMaD as))and @R pr oEEEASIND g(1)UAND d(7PEND plpr al
180 i ncludes control blocks 190. Wen peripheral 180
is a canera, for exanple, control blocks 190 can
whElelioktn) Rpies@itea bivbf hn iptiestldctioh ealsecontrol , flash or
white LED control and shutter control. D|g|tal
pHesERress b hedatesse i Wn@idude digital data '
&&9&&&&%@%@&%% diseeR mind nul tinmedia data. [0029]
Digital data |nterface device 100 transfers digital
presentation data at a high rate over a conmunicati on
link 105. Li one exanple, an MDDl communication |ink
can bg. useénmced\GISWB@HS toiclaginr bewhergia thgagaunter transitions on
titteen a frismgwir tafallingestgawfnbapaiwiatkh of 3.2 Goits per
second. Other high rates of data transfer that are
hi gher or lower than this exanple rate can be
supported dependi ng on the comuni cati ons |i nk.
Di gi t &. daia eéncdder hemedidgvd clrin O0whaeliidie sme ompstagédit at every
bl ARSingtit kUl e 110, a content nodule 120, a
control nodule 130 and a |ink controller 140. [0030]
Li nk controller 140, which is located within digital
data interface 100, and link controller 170, which is

| ocat ggd Wi iR éﬂéi@deg hé(%dlﬁ%ﬁ%ﬁl&ﬂ@owﬁiéﬁmgﬂgzgjubset ?f th% latches are
aqawv 51%5;12 h GR Yl deflct &Rgutﬂ

cnroﬁ%& eI\/I%DI I|Snk con reollers Ofp[emux

The Vi deo El ect ron| cs Standards Association (" VESA )

MDDI Standard, which is incorporated herein by

refer ?Ece AR dn Eg’ rfl&%orr Oé ﬁﬁ B'hf?/ﬁ ffnl'}ﬁe & érreﬁﬁﬁgé the latches
BW@&BF‘ eﬁ‘@@‘i & 1?‘?5?1‘%%8 ? Sr glkiy f’lgl n@g%s fr om smal I

portabl e devices to |arger exter nal displays. MDD
applies a mniature connector syst em and thin flexible

cable |deal for |inkin n

comunfcat PERICH a&?ﬂrglf’gg ﬁﬂ’ﬂﬁ Wg ggcoélﬁﬁfeﬁf“ﬁasaparauel
s dete a0d sretpllyQuipuisbonte asprslsomnapycapens figk o) 5o

i ncl udes information on howto si rrpl [ fy connect i ons

bet ween host processors and a di splay device, in order

to reduce the cost and increase the reliability of

t hese 1donndateneedsr apgosfing émelain [l ewBergimghe pryial pomunications link
&4 Mobils Dispaynigiteinieofacp AIPDIPEnkbased on t he VESA

MDDl Standard. [0032] U. S. Patent No. 6,760,772,

entitled Generating and | nplenenting a Comruni cation
Protocol and Interface for H gh Data Rate Signal

Transfer, issued to Zou et al. on July 6, 2004 ('772
Patent") describes a data interface for transferring

di gltal data betvveen a host and acli ent over a

o - . L, ..




Host 122 to buffer data for MPB block 308. In

addi tion, DI NT block 310 assists MPB bl ock 308 in
wa@ledoenssost ng t he order of packet transm ssi onsSPONUS1V65/042414

MDDl |ink. [0052] DIO block 312 is responsible for

managi ng the physical MDDl |imk. DI O block 312 is

responsi ble for Host-Cient handshaki ng, data out put,

and round trip delay neasurenents. DI O bl ock 312

recei Ves dét ek @RPABECPIRIRISB08 and passes it out to

DI O Pad bl ock 314 block to be shift d out. [0053] DO

Pad bl ock 3Eans ®E sioring 2 phrality of mpyt 81y om DI O bl ock

312 and serially shifts it .out onto the MDDl |jink, m

essence, DPOARHIPT BERsERINg R ipRUt sglepiapTssegenceognd; he dat a

serialization required for transm ssion on the

link. As skmeaps for senatly aipubiing sad phwalidk oginput bl&aac\ve%hng to said

apub/Bibictionseque@es. put cl ock signal (MDDl _| O CLK) from

the MDDl Host, and outputs MDDI Data Qut (MDDl JDOUT)

and MDDI Strobe Qut (MDDl _STB _QUT) signals. In one

exanpl e, DI O Pad bl ock 314 shifts data out at tw ce

the MDBI | Apserialeitcpdér actardingrtatkim[16064theRtd@priigs a

bl ock diagramthat illustrates the data fl ow out of

MDDl Host Goags £0Qpddtmg the photality dfinpht bitslinsaid atoriap means.

certain blocks of MDDI Host Core 300 have been

omtted. [0055] Typically, at the MDDl 1ink startup,

the output data is entirely generated within DI O bl ock

312 f qu. Hog{ -setihle Rhcdian debaddingg to Qlgien t1te Whdteidhadinmeans for

aﬁﬂ}dﬁ rb§1d69 H@h&thel@ss MRt RRls i8P& tefhsloh® e 6hill @nput selection

e output flow of data which is received from
ee sources An MPB_AUTOGEN bl ock 402, a sub-bl ock
of the MPB bl ock 308, generates packets internally
within MPB bl ock 308. Data from MPB_AUTOGEN bl ock 402
s T eggl Ve(% %&zﬁnen?o@ér ao@?rrél‘rfﬂépfd cﬂﬂﬁ ISSLWIEE Qﬂcéﬁﬁf glé)lut selection

inclu acket's, ¢ ound trip
ﬁ%%ﬂ?eﬁ@n(?@ycgﬁd elqu?ﬂ? shut down packets. [0056] DI NT

bl ock 310 of MDDI Host core 300 routes to MPB bl ock

308 packets recei ved from an exter nal SDRAM rrem)ry of

VDDI st 122. .OI NT ses four 32

par al |18 bdseLrip eP%‘ldtBe 3(?8? 1% ?{/Fféalm ‘§ em ai ans for
paitmgcRelpdes aurmiPut Aelert ORIFIE ap’i}\ﬂ’ﬁ wledge
iof the Galy-cofogdquericeNPB bl ock 308 |nterfaces vvlth an

MDP bl ock outside of the MDDI Host core and typically

recei ves video data packets for transm ssion. NDPI NT

bl ock 404 interfaces with MPB bl ock 308 using an 8-bit

par al 128l bus spidssicoddeRdepiding Boglatat ¥ ivhregintthe oy selection
ol gatritlan pnoddésonglith-bas ketpst oy euvieg ifpub maDBSHTE iblaoedrdance with
JOGravRBdAkBfIe. bl ock 402, and MDPINT bl ock 404. MPB

bl ock 308 then directs data for transm ssion to DI O

bl ock 312 over an 8-bit parallel bus. In turn, DO

bl ock 312 forwards the data, on an 8-bit parallel bus,

to Dl Q1Pad Alsegd chidder cbdrBig fol €lgitn 31Awherelmkdid éspult hemsitions

@klokk.ansm ssi on on
R e S L A A Lol S,

accordlng to the present invention are further
di scussed below NDDI Serial Encoder [0058] In

feg fer’\]/gap DI @%Ql%ﬁ?z @ﬁ?liefﬁussat?(? g&gag loutputting
Eitat\o o élgraibé}atex %’5’@% élg%)?fr?g to an enbodi nent
of the present invention. [0059] MDDI serial encoder
500 i ncl udes a bl ock of | atches 502, an enabl er bl ock
504, coun bl ock 506, and a mux 508. A parall el
data imterf é$5$?dWPE%§H§ paral l el data stream 518 to
serial encoder 500. The parallel data streamis

recei ved and stored by | atches 502. Counter 506

out puts an input selection sequence to control the
out put of nmux 508. In the enbodi nent of FIG 5,
counter 506 prOV|des nmux 508 perlodlcally mnth a set

g, o s AN 2 o g I




Accordingly, to prevent the occurrence of such

glitches at the output of nux 606 of MDDl seria
wer@wodssos500, enbodi nents of the present i nvenPCDNS2005/042414

enpl oy a Gray code input selection sequence. [0079]

Anot her type of output glitch22illustrated as 806 in

FIG 8, occurs due to transitions in the data inputs

of the nux. [

sel ection e;fieﬁspﬁmﬁﬁghw%ﬁghwlz}x °£ga? %ﬂcé”? S, o
0 Ho
Skew bt vedrP Rt oF dich; Sk aof MG, egtbfd Yad plthaticy of

RYHRP! themuhe data signal DO changes val ues before
the end of its selection peri "0" itch appea

i the. out pidh BRSIgTEoBEISd e e o RaEblsHbE IRt IRB e PRdste ther
alataputg;andughout the transition. To prevent such
glitches at the output of nmux 606 of MDDl seria
encoder 60@ coantspdionpled do tfe mhx, torssleehend ofibatplwality of inputs of
girsmoe foratpudat a i nputs to the nmux remain stable one
cl ock cycle before being used. This is done by del ay
mat ching the paths fromthe select inputs to the

out put of nmux. [0080] In addition to the two types of
mux output glitches illustrated in FIG 8, yet another
type of output glitch can occur at the output of a
mux. This type of glitch, typically caused by a timng
i mbal ance between internal signals within the nux
itself, causes the nmux to select no input during an

i nput transition. As such, whenever the input
transition is between data i nputs both having the
value "1", glitches of this type my be seen at the
out put of the nux. To prevent such glitches, the

out put of nux 606 of MDDI serial encoder 600 is

desi gned such that it remains at "1" throughout any

i nput transition between data i nputs both having the
value "1" at the tinme of the transition. Optim zed

Qut put Sel ection Al gorithm|[0081] The out put of nux
606 of MDDI serial encoder 600 is governed by the
foll owi ng output selection algorithm Mx output =
(sn(2) AND sn(1) AND Sn(O ANDd(O) O R (sn(2) AND
sn(1l) AND S(O AND d(1)) OR (sn(2) ANDs(l) AND sn(0)
AND d(2)) OR (sn(2) AND s(1) AND S(OAND d(3)) OR
(s(2) ANDsn(1) ANDsn(0) ANDd(4)) O R (s(2) AND sn(1) AND
S(O AND d(5)) OR (s(2) ANDs(l) AND sn(0) AND d(6)) O
R (s(2) AND s(1) AND S(OAND d(7)) OR (sn(2) AND sn(1
)AND d(1 )AND d(0)) OR (sn(1 )AND sn(0) AND d(4) AND
d(0)) OR (sn(2) AND s(0) AND d(3) ANDd(1)) OR (sn(2)
AND s(1) AND d(3) AND d(2)) OR

(s(2) ANDsn(1) ANDd(5) ANDd(4)) O R (s(1) AND sn(0) AND
d(6) AND d(2)) OR (s(2) AND s(0) AND d(7) AND d(5)) O
R (s(2) AND s(1 )AND d(7) AND d(6)); [0082] wherein
s(n) represents the value of the n-th sel ect input of
the nmux, sn(n) represents the inverse of s(n), and
d(k) represents the value of the k-th data input of
the nmux. For exanple, in the case of the Gay code

i nput sel ection sequence of FIG 7, the data inputs
d(0), d(l), ..., d(7) of the above equation correspond
respectively to D7, DO, D2, D, D6, D5, D3, and
D4.[0083] As is apparent to a person skilled in the
relevant art, the first eight terns of the above
equation are concerned with selecting the output of
the nux. The | ast eight ternms ensure that internal nux
glitches, as described above, do not appear during

i nput transitions. Furthernore, having stabl e nux

i nputs and using a Gray code i nput sel ection sequence
guarantee that the other two types of output glitches,
as descri bed above, do not occur. [0084] The above
output selectlon algorlthn1|s opt|n1zed based on a




