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M CROPATTERNED PLATE W TH M CRO- PALLETS FOR
ADDRESSABLE BI OCHEM CAL ANALYSI S FI ELD OF THE
wo DMEBHT196N The present invention relates to bi BChert0sb35860
~analysis and, nore EartlcularL%, to a n1cr0ﬁatterned
5 TR

plate wit MERPBABEERNER RLAJE MIECRsBALHEF2 ssabl e

al Tow for bFARGOP RRPSHETEh P S AT DAL COAPRRls, & ™

arrays on surfaces. Material can be placed by
nechanically putting materials in specific |ocations
("spotting"), by bWHIEIDGF THRINVESTIONcol | ect the
material (micro-wells), by treating the surface in

s peEhernresenicgyesiian rebiesy bl@@hﬁﬁ}%ﬁﬁl% 26, mersdarticplenp dea
miﬂgﬁaheﬁgc&ﬁ%%ﬂi Iﬁﬁ:lﬂphﬂ}é%st hef @acﬁﬁ’atte IR s B lebidcBEmichManfYsis.

cells. ce positionhed, sanples are al nbst never
removed for further analysis or processi ng. Adherent
cells are typically anayxzed | ating themon a
surface then Iooklng f BAE ¥IAg a n1croscope The

| ocations of the c o.that fin e
col fangiiorabessions Ao B B G BRGERS 1 PEap LM g on
surﬂ’l@es nVakexidl ‘éaﬂSUéSﬁl@déﬁ by RRthaaically ﬁlﬂuﬂ@mﬂbﬂzﬂs i spbdific BERions
ometines used to . find the cells

he fiel
C“spotEDE yibyHiding erais peslpidmaprl {tre-Balidobnitibe Bt surtace n
speRfficGEibs, &1y doaPitiSs dPihebdBethQs! MMshEr thRE RREhiqhes do not work
sacriticial base |layer is placed over the plate. Cells
well fer Lyingaslls rOngseopitgred) %91@1%8 a1k Ao neysthEsEmayed 5 Spthpranalysis
or#§ggm5% cut a circle around the cells of interest,
hrough the sacrificial layer. Cells can be isol ated

by peisrén geliviy typioslysaelyidd tgi dtingalyed on dsurfaye then looking for
cata Mtjn t he materjal from pl ate usi a high
thefy aivep ghetocttioas pifneeth RE Buf oo iy e Bhebons can be

a umra;aﬁl&ﬁﬁﬁ@g@m@e@& | Bo §RBd m u@n@bb‘tiﬁ#stﬁl‘ﬁb et Wtill28 infaghide ¥ikioivare
cytonmeter that rapid ows a stream of cells past a

|
sora@m:sﬂléqd tq Spd thercgds W@%}l the fi5fd qfiyicyy eicthe @&ﬁosaepeslaﬁag% dngme

ca@s & OWRS oF BAIVaR] 885 EQET AL 'f&llo%bﬁ?g ﬁ&h&‘h @I sa@ﬁﬂ(ﬁﬁ bgﬁeqw'e@ lsﬁalaced
into collection contalners. This net al so work

ovgrahe HetheCelli a5t gvasn thedybalaywc b lgh m\w@ lﬁ%er wrygedoRiauf g circle
d
aro%llgfbﬁs\g?{b (%/?\g'ﬁlt?t%% g h i s&Biela Q?é} @Z‘ell JinSe %‘i ggﬁ@lﬁg away

. rger sanp (such as mil ti-
thegneyifiviad tny}r, anby ¢a@pdltmg theieint matgrla:hftom phiensinSukighRywatad laser

p“@%%%%gﬁ%gy%?gghﬁq provides a plate manufactured in

cells, mcro
Nonadherent cells can be analyzed quickly using a flow cytometer that rapidly flows a

stream of cells past a detector apparatus. Cells of interest can be sorted by a downstream
electrostatic system that moves droplets into collection containers. This method will also work
for other biological media such as proteins and DNA if they can be attached to small beads.
This method does not work well for larger samples (such as multi-celled organisms) and is

difficult to multiplex.

SUMMARY

The present invention provides a plate manufactured in such a way that cells, micro-

organisms, proteins, DNA, biomolecules and other biological media (herein called samples)
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organi sms, proteins, DNA, bionolecules and other
bi ol ogi cal nedia (herein called sanples)can be
w@omsiieed at specific |ocations (herein cal |E@1‘/I~:ISIOGS/935860

on the plate for the purpose of performn ressabl e
cargfig1o5Eiared Sﬁqﬁglcé%ﬁ%ﬂ@@s(her@ﬂ celisdisiey an thegpl 83%@)6 q}iema’é’se of

efférfnlihgt 'Ja@regsraﬁﬁeaﬂ&lyie@ % el s@ples FRBhSmRS, lin &fcofdﬁl@ce&hﬂﬁﬁe present

are i1t froma renovabl e materi al (hereln cal l

anpldlqneQOEl)e g elltofi thee siesnp Uikt from arp@owhignaterial (hergip éfﬂ@g pallets) so

that 28h1R& of BRLhidYiel %k@}e@pcaf}‘bé’ f@a{l g&%scﬂht@& BrofnQhe l%tf&efﬁrther
processing or  analysis te can conta

prasessingousredysor Thhphtccah corrt@asm@mr@ﬁ qrwbwm@aiﬁm@@n@rthat enhance or

t
B S s TRy T GhA 0 S RIRI e
angdysas. eThcaﬂxatabmlmnmrmtmctnmsthat ad i thatomilmlg betwednethe plate and

o R PP S AR RL MIA R

opa@httbrissuelcsassintinigecmt tientcal sunditioas farrmhersamplei; n g
proper chem cal conditions for the sanples.
pr eSeanresentiamerition adveniaatoass oreyidgs p 8 pladewith 1tyucalr?ﬁ (gites)

paﬂf@rﬁéﬁ 031 if MG ﬁ&n@iﬂ tt)%ﬁgchg%ﬂ@g aﬁ%ﬂo@ﬁ‘ 1dc£t1JnE' 13b) @fuBtures and plates
Intended to attac l'es at known | ocations, (2)
thag ane tieeted exsfurthet ppttan@btonmapveaﬂme abikityze perfoym #nalysin en the samples,
(3)%ﬂéstt§£tr§edre véb@%rg%:?nagl? ﬁ?t:jlh e ¥ut{1 i ﬂBlf rgﬁ) efl! na%d aéa%ed
on are enovabl e on denmand
sargpled daafoe Ireaéﬁy callgtted (1@ afditiorat nuompattcra@kl feaimdas rsedheaas‘el@btural

sanpl es. can be rea col cted |
AP it brra PEat ope S eE s E el uPbh bRt ©
plaeta&it bbles, sitesid comichtiaal @neaetasrsrayd) ahd @& ﬁlasdmenl:l of these sites in

oS oLy L B R PSSRy B

anﬂ&ﬁ@@%l&gléﬂl ahdEeehidll §0%)1ds/lasSHHGs ah bﬂ'ﬁﬁnﬁﬁsﬁ&l fo $soldfing subsets
rays. As such, the present invention enables high

Ofgaﬁgiﬁ fromypfoggss RONURtioR AF AEIPLSof  bi ol ogi cal and cheni cal

sa [

Sugglé Ser 'S Jec%N%nz]ll a@sdgfag S of qegllrw%géoﬂ%ﬁllﬁ%gc{%egéppg)%m f2ich AR
folkmmgmmeﬁdeichpmon obj ects and advant ages of the

invention will becone apparent fromthe foll ow ng

detai |l ed description. BRI EF DESCRI PTI ON OF THE

Sfﬂvy“ffs m or dopE AR B O T e RN Y oo

pal F%‘ul%altA ﬁra%gro%aﬂgtepléﬂ@ Bﬁl@%ﬁ? of Hfthd E:)lle%t tached to

ts specific ‘addressable sites. Figure 2 is a side
Vi eWgﬁfe lﬁh@fahﬁ% Vw6t mientpattémed piie rdthpatnpies (vells)pltadhed to

il usé ositive selection of a sanple by
pa eésf %’Sgﬁﬁﬁ ‘{r q’é%\flfeg't containing the sanple fromthe
pI ai?%urel:i Y5 %1e'v\§o gqh%teeén%i/om&\ﬁ[ﬁﬂ{ of%rlﬁlubeﬁatt@ﬁ@&)ﬁf E%;]& illustrates

m cro-patterne organ
a pahtm&:d@@dtubmobmmpf&hy reldahingshegnllet ®ntag‘gng the sample from the plate.

Figure 3 is a side view of another embodiment of a micro-patterned plate with samples
(organisms) attached to specific addressable sites.

Figure 4 is a side view of another embodiment of a micro-patterned plate with samples

(cells) attached to specific addressable sites.
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Figure 4 is a side view of another enbodi nent of a
m cro-patterned plate with sanples (cells) attached to
W@ p@ei0iioss addr essabl e sites. Figure 5 is a si deP@T/E8200$/035860

another enbodi ment of.. m cr Q- patterned pl ate, pl aced
ot PReEOR A S SVt apoibpemPepient ot mgroraemed B placed ot the
bofldth 614 £i8g16 Y/RM @Ph hRRACIIRA, S116wink oS AEbnd fobls tdTe: yebd@iveh the

Figure 6 is a side view of a plate showi ng the use of
Plaﬁeenpor ary or permanent dividers to allow sanples of

di fferent. types. or histories to b ated on the pl at.

at | PG g near e o drelh ot fe T of | el SracfaRoiifiders o
alléw gamyeles of liffisreht Tipes bichistaries pebd platad pu deedse atsliffegera locations or
wiﬁl?}'i%iﬁ'%ﬁeﬁtgc%%%e or adherent cell screening and

_ ures 8A and 8B show steps in a process
usi pguis PAl 8 TBRIGY §tef>s% a $3kag Akt tpﬁ'téifdf Sdherehfeefl
perspective view of an integrated pallet plate

scigersrgandeulteningaut omat ed assays. Figures 10A through M

shoyw ste [ rocess. using an, i ntegrated et .
o1 oFigtien 88 ant 8B SEnpina Pt dning g va plfh tob Piagereening.
Fi g > : . :
cel Tiek; 13 PoRReafPb ofly figledla Ja ol oS E R aRmAL
assegssette conprising an array of mcro-pallets.
DETAI LED_DESCRI PTI ON OF THE PREFERRED ENMBODI NEEN?;{ Ea}ch
of Fisuresdi thgysh Mshow siFrsdn 3 REPCEBISHE AR dtegrated padlgiplate cassette
forbaﬁin@ws@lgghi%aﬂatd'ultm@d separately or in conjunction
with other Teatures and teachings to provide an
i mpFigv edisnischienpdit bex highl cqitadtt ecredniny amil celbseeatibesystetnhaiizing a
faci hitt at e‘? addr essabl e biocheni ﬁatl anal ysi s.
METPE AR CETERRAAT 850 TR HSrEEent i nventi on,
whi ch exanpl es utilize many of these additional
features and teachings both separately and in
conbi nDETAAL ERDHSORIPTION OB JCIH PREFERRED EMBODOEENT |
with reference to the attached draw ngs. This detailed
des Epdhfitherpddigionsd deatured antl doadlainiest d380@céa<gb@1@w pay beoniligdd separately
I . .
or Bfoplupk by A e Sl ¥Rl ABhRle 3 ol RaeRhAibloTld Micropatomed
platew #inuhaglo-palldis thattfadilifetes adipwssable tidwhemivakanalysis. Representative
oGk RATRARbb S BPLIE BB R s s
and @achinps betrsypdaratelyraad in cenbirator, milendw dbe déesoribdden Brrthaddesdil with

ense, ,.an re.i nstead .t mer.ely to rticylarl
o ERep 1 el uineds Thit SRS Bhioh i ef bl thon a
peiis&RSH kIR thd\Vit RENETdetallifdr PR THDMSprERALAEPSctOS théeresent teachings

epresent ati ye .exanpl es and the dependent cl ai.ns
ang 1sF1)not mtended to it tﬁe ggc))pe of tﬁle invention. Th%rel}ore, combinations of features and

steps disclosed in the following detail description can not be necessary to practice the invention
in the broadest sense, and are instead taught merely to particularly describe representative

examples of the present teachings.

Moreover, the various features of the representative examples and the dependent claims
can be combined in ways that are not specifically and explicitly enumerated in order to provide
additional useful embodiments of the present teachings. In addition, it is expressly noted that
all features disclosed in the description and/or the claims are intended to be disclosed
separately and independently from each other for the purpose of original disclosure, as well as

for the purpose of restricting the claimed subject matter independent of the compositions of the
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can be conbined in ways that are not specifically and

explicitly enunerated in order to provide additiona
was@bok19esrbodi nents of the present teachings. PET/US2005/035860

addition, it is expressly noted that all features
foatuies il the emibodimenipantiéa dhd qtiment sAlyanxprendly voted fhat allvalue ranges
or ihGILRBACEE & 8o Br Gl HE {ﬁg(g&sgEfggg%ﬁ;ylggpﬂealﬁg@ﬁ&@&l@ﬂmedlate
entitlf foc thepurpese e riginh] disdosiey astwrdl g9 dorghepurpdse o€ sstrictng the
dmth Q)%lne subj ect matter independent of the

%ﬁ‘ﬁ%é‘? tP8HE of thefeatures in the enmbodi ments and/ or

t herrelpadstR inviehtidrSadfhrisbeSBF ﬁ@ﬁhé’s (‘TP%K Setat stdbturey @lited

ranges or indications of dgroups entities disclose

patigxned gn jdlns prglintended & #agh srruples af G@“@rb?aﬁ%@p (R §iragteres and plates
thated% #)5 &ezﬂﬂf or'fiighel 5‘5&9&1@0 pgrg{/é @b ilicydh ﬁ@f&ﬁ*f’%@lﬁys@%ﬂ ﬂ‘FelsL.mples,

e purpose restricting the clained su L
3 nmstt@t areTmovpblewrdpmamd/@rthatdmerec@tﬁmaﬂ%@é srairgd prdvhereiy the

relet(a%e)at %a% b\é"ré t& %lié%{eﬂ r( ad(iﬁfo'h $hick gttf%eﬁqgauﬁgs dubh as

'nten tac sanp es a
strdcnmaablennsts, e@éb)rodﬁsr andtoptiesd egooderp that assisttih dte apantipreof the array

pla%{i‘&? %1? %}agé{g%n 9 %ese s ?%1%%él$v%n tlo%ai n;;?%;fgs or gs, t%ﬁ&a {6’) glﬁré é)tla%ement
of tﬁmﬂ@bﬁ epeﬁﬁhﬂﬁmdtt@@r trhmt Asasm the wﬁWenw dnablnsahigh speed,

o S S O g B e S eon

isolafiad sh!lbﬁa‘ﬁs SFéshiplesfreh hﬂﬁgﬁfp@buleﬁ@lrﬁfﬁrﬁpleﬁ | ectrodes, and
optical encoders that assist in the operation of the

ar r'Eh spéterh of the Byeserty mvpnmmdemageﬁustm@éd@u rermgvable regions where
nvent
onl% ?nei (‘hr a fe\g gﬁp]:élgsa?aﬁ%% talg%chch %X%gél‘ Sl‘g g?% e{élg)eg %a%tﬁef ghc%qg@%anons
areucim 1mddeancm\mmalmnc®esbblemoﬂesg hmdsipebkh enabligtlgs mbﬂt@n to be

reaghﬂyacé)ﬁsllgi fooegﬁteg?ﬁ? %Pxﬁglgat%)g1$en%§ﬁéqgal}1§1 S ets%abgefceyl\gésays
Ma8lkifigslcas movetie plakeato @em@oml adiiressable ﬁlteslﬁmtpll ths mléfbHBOpe. High

system of. the sent_invention ad anta oysl
ma g BRATR SPIPRHEY S TE W ePDIREEREIES BHY § SBRE S0 S (a5 opposed
to &K i(? iRl of @fAny EelRY). T@E&'&l@ thisl&iables meei i@ﬁ&r ahhkysis than is currently
essabl e, since their |ocations are known in
avaj] ﬂ @&nce. Optical encoders, electrodes, and the like
el DYBR BB SR pROHRBE 8. st
wehrghthiee dea high tluehghpa&saymlenfdh;aﬂnbmﬁt foamn high\speetifvel]l pladytses.

t i L dd bl t d th ' .
subdg P Rating e SRpaen 9B k84 he used for i magi ng
Si NER ¢ ? r?{ l%g{i] with 'nfo?echﬁs cHBQ&%dé NP 91%91%9&15 'éuQi Iﬁologlcal

| ar ge . 'For cell's this enab
andnbcmlcabmcha thaheailhylsutcs thte h@n&cps agwelt amior spmplesithad o éot Cavities or

othgpe%trg@’ﬁén? ?m&s %anﬁeed&& t ﬂ%%l‘;ﬁﬁlgg?n\é\ﬁ v\gﬂl Ft 4 Ehgt e' S: Ihgg :Hr 8%

t hrpieabash orﬂﬁtpfée&ﬂnﬁ@nmmese%s the bfo@lﬁihd)igﬁsﬁp@&%chon of
cell _analysis, Standard pipetting.and handllnp
sangles: Reraenablepallgiwon gpygray allow one to quickly and selectively remove samples

from the plate for further processing. The use of removable pallets eliminates the need to cut

around the sample, greatly increasing the speed and throughput while reducing the complexity
for selecting samples. Since the pallets are arranged on a plate, high speed analysis and sample

selection can be performed at rates comparable to flow cytometry in a far simpler manner.
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The system can be used with nol ecul es, conpounds,
cells, organisns and bi ol ogi cal and chem cal nedia

W b@b/oadBere to the surfaces, as well as for sSPOPUSH05/035860
that do.not. Cavities or ot her entrapnent dew&yes an10With

be dsdepidies ipdigus Wb hroressatiayeation Smdpnentally preyvi

an Skayt d”f%eﬂ%%ﬁ]@ Rites! 1@\(@@1@& 9511@4 1829 1§% e\f&fedte'fh%o&lﬁféﬁds e pihte 10 or
ositive selection of enovab Iets on an

pal Fsr]glﬁ‘n‘a“‘:wd@ﬁ‘@“t’@ %If@me%‘/ el?ﬁaceﬁbfr AR A TR AR N
ERHANH LT T .

orgtaiil@m& mblﬁs, DN &ﬁdn}bldadilmﬁ anbothe bﬁd’l&glw ﬁﬁdlaéﬂi\ﬂem called samples)

oo P ahedt HEEE Ao Btem AR AT Bt i B piose of

perﬂrﬁlﬂxg&ﬂ&ﬁ@ﬁaﬁl@ ahal$des odthd s Bt FRktB&roRd) séadol of the sites 13
performed_at rates caonpara etoflowctorretr

arefpge feraplpridtiram rrsrovaRlc gefsrigl @ﬁemaﬂ?dgftﬂl@s IR sot a Subset of the

san%l@ssﬁrﬂf it E 05 meiquﬁjmm Bdth Yne1AY L BIR3 ﬁﬁth@f ﬁ%@es&@g or
an array renovabl e sites 13 (called pallets

anaiszs)s Theg plstecen ﬁ@lé%in shsdaPhevhemicelifeameatsdhat gnhgnoqpipremafe the

attabAmbRGhE Ly ‘f‘&f'éts AP ih %d tha{ﬁr&%te%pk@ﬂ@ﬁ tﬂé?leanalyses The
operation o and "pal I'n preferred

pla@rﬂt@o@n plso) t:@tam Btelcpllr@ttbat 28l ip éhermmalmé)ptweem theplage) thang external

sl el B oo a0hEAY E el B i ol Maccessey o
opsaipk,eegh samifiening prdpenciechiat ccsqdﬂxon# foc thecsraplm n s
(herein called sites 13) on the ate 10 for

pur Refewingfo Kigye d Bathg @l%mag%mléte At fepigted ﬁnth?és samples
(ceR@MIa88chtd o Hﬁﬁ@ﬁfd@ﬁa@ﬂe SR8 ¢ Othe RhitetLf2. R GiSéhSRIinkeht, 2

are preferably built froma removable material (herein
migrascppai] (eflother detactyrs isaisedhiatimagestho samplesfl 4tap dresamplee &4 arg rapidly
mo?&f:d fnP) L}%r ﬁeltrl uff PR %etre&@fjié yO‘ﬂhé&‘He%E&&jn sfcﬁé?ﬁ@stcgﬁab@érﬁ]ﬂgyého’[he

processing or anal ysis.
sangdestané attashadiie smalk ship pallgtel? whith @dhelattwr@mp@tq Hiat teerdiiantie The
use Bt eq 0})1!10% 8 Jé@c@igff ﬁg{aﬁﬁ 51 g a'rrﬂ)ﬁ]es% 1ntta'§st The pallet 12
|]Fp ng tha pronot e or &3
carema‘emswl at T huB:r pihette allsﬁv tlmr&xpdrmnteotmtlmlate sa:rmplestqf nrgigrest.
that aid in the coupling between the plate 10 and
ext 8¢ Aaictedia Figgreh sthe nipfe 19 hat an arEy ebsiteall 3 prepyad an s surface
wf%jéj}'.; bh2B& that fe%&ﬁﬂ} 8rch Boh & Whit Hlat@ﬁgl%?% ate 10. The sites 13 are
| ons, as mai ntaining proper chém cal
regma driteridedhto bfe@rnatl heougla rﬁcp%ble tiRedngreprigny of dfemi qisinglel oglls, micro-
orgg NP St Ten G Q56 pRYGH S (FhefiTosl RUE i b Ui 14) o
ea@lStte$3 i.e., the pal I ets 12. In this enbodl nment , a
m croscope 16 of other detectors is_used i mage the_.
sanphesdtes I3 ¢pa be gansiycpd el spaondrmpateriah (hgrein %%aal?eﬁt 13) which
carf&srbﬁlb% FHRGE sﬁﬂb@rﬂ@%ﬁ@é RT cé.lr%llngq'l@ Smpiei £ 1ch: ﬁ”l‘he pallets 12 can
schenes can be enpl oyéd. The sanples are attached ‘to
be rmgived by thmepmflmchanlszns\mu% sapeities |4 cap be selatsr an@remvgt from
the%ﬁhﬁefd l%fl%fn%gmg Héﬁ* S gg ﬁiﬁl‘,‘é ]?t '?he]s%;e% £ &Btble ?fk?hreﬁ B%r locally

ISO SI ngl e sanpl es of
motitging thie|seface thmasmb@r hyelhweailyattemgl the srfaee. e plateallOlaigws for

sinélg %arﬁﬁ‘lpsefdfl, gpma?lrnuhi%e}s%? 'sa%;ﬁesslgf%l b%%oﬂécteidryt Elcfi Stte 13. Each site 13

can then be imaged, or probed with light or other energy (e.g., magnetic, electrical, mechanical,

thermal energy) to determine the properties of the samples 14 trapped at the site 13 or to
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As depicted in Figure A the plate 10 has an array of
sites 13 prepared on its surface having properties
wao ba@w/oprogsd er ably differ fromthe bul k materi al P@f/USIﬂGS/035860

glate 10. The sites 13 are regions intended to ;
modifpihe sapple drhatiihe BiedB %lr@lﬁléll%gl?%%tﬁﬂﬁ cagfainiog slgs 14 of interest

cansve @ah@vee ?{ohﬁhe Plafe1026:0301h RN ronPine PR L RirBEr AhI ﬁ!ﬁ or
bi ol ogi ca hem cal media (herein called sanple

progesyingt Thespahletsil2 eamadso cpplaingtuginres thagassisha t}@e@n@{ep@g‘rt(g@lacement
ofﬁg%ﬁﬁgqggﬁgngggg{on]tﬁ@ﬁ&@q@ call ed pallets 12) which

e fenove e supporting plate 10, carrying
t heA pallgell & cadbetbrhbved by alp@iefslapgiopriate B&anlﬁpb (indtlﬁﬂ@ itebhde

ari ety of_ .necha so f hat c n be
meghénialbcshin of WG B PRISE R Gt ae 1D oNE g ot light o
chahﬁﬁﬂhé a&ié@i@ﬂ bﬁdpélﬁ/ diﬁhé SllletlD, uskheacdidtiesl &%w@l@dmcﬁﬁshock to dlslodge
ocal modi fyi ng the surface chem s

the @i),lleﬁ ﬁg, §r|0@at¥q: glatgﬂpel}smg 1&1}{?@6% rlqsng@llseq-Fpéilﬂpcgeéhel@Hety 12 from the

plaf! lboé’lﬁnélﬁé the 'eﬁgtlrlgal%?mﬁkx?e%c %)fopeﬁ%s S8 palRUTD 8FSthe fike.
sanples 14, to be collected each site 13. Each site

13 ’Dﬁﬂmg beFigte 2 arpgenipleof pﬁ‘reoimnbvxﬂi ushnglailgght pudse 1Gtftoer a laser 18

s SR e Gy PoR i P Bl B D RBLTge by frlasing the

pall‘éﬁl”[pd:cﬁl&lﬂlﬂg {he amﬂel 1@ troihies Sitt 20,18 mtted abowg bihyr hbtods of pallet

[ 13... Furt e Sif
relcagh s ﬁgaieﬁrlgima o g S Het B Cab e p gl Bt e
ma%ﬂ'éﬁt Bﬁ@é}e ThO rdldked ;aRbakicanbé f1eWRd dbevnBiréiirefod Eblfebtion, or can be

her anal ysi s ozdgroce33|ng The pallets 12 can
collgrigd by pthermenns {spckeas fdeeanting Q¥ PIBAERYt i n t he novenent or

Sl a ens%gg fr%tgli% eée&?y]_%et o cjl%sg%r%e ler gogtrﬁ%t tﬁle a]%]lateqﬁ1 cgnhbe moved
und@pid aplyisBtsstrulmsanp apidgepdifoota anﬂydlsjdhnmcsha;rmcﬁd)ﬂ e;xample if the

s T B b S b BTG B Gty
SO(IHaﬂ\%% o¥r REoridNSuniAds! 1@tcad Be attaShddgo &ﬁa&ltést 13Gaknypéf a Vanous number
anical shock . to dislodge the let 12 . from

of ippieds. e exergblngninegilizabgglpuetip ek S agmediym 81% attach to

the tsﬁ% PR Ileﬁltaln%?g koo bE evaﬁﬁeﬁtaeva}l Raviad R sddRGsdoltfarray of cells that
el ectrical or_magnetic ¢fert|es of the pallet 12,

candygdanigly Hlﬂflg@é Compmﬂqngl mpeshqris gushens spoting, sileprgsring penciling,

hthegjafélﬁ; Wédoﬂgoﬁnégﬁaﬁém RielcRffierk Cart £l%ﬁ1s€@§)ed'tta91§the
ustrate a p05|t|ve sel ection of

M@%ﬂﬁbdﬁﬁﬁﬁis acconpllshed by rel easing the pallet 12

inin sa 4 fromthe plate 10. As no
oV ey Pl futriGT e ghp R pin DAl G- HeTaeRiA e
hndaf‘ ‘étd')d bi@nbh @an@&ﬁiy' kidhic@ThepatisdiadRt L be ?bﬁl@dn@ﬂ Gdthin a larger
hermal, optic magneti c ener%g%pThe rel eased_pal | et

Stmf@r% geh %atfth%wemdéwlﬁl S Hhpiabs Jtiered glite gp aE%m ofher

strquﬁllrésecg bEH1aBa WAHRES tRaN B G ifu@ao&efc@ Bkdnfifle B use of temporary
petting). The sites 13 are pref erably formed cl ose

letde@éhaﬁ eng different sampdes o be introdnced intaydi fisviaagions theplate, or
ﬂulﬁﬂ%m{&h@s gég[ H@%ﬁg to- Acili@R! tﬂ% goxtp ﬁf:e HiRfem @Rl eSditss @E illustrated in

many site or” exanple
Figure 3).

Referring to Figure 3, a micro-patterned plate 20 is shown with samples 24 (organisms)

attached to specific addressable sites 23. In this embodiment, a 3-D structured pattern 25 on the
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sites 13 are positioned 0.1 mm apart, then the plate
10 can be noved at 50 nm sec to anal yze 500 sanpl es
w@eresersend. Sanples 14 can be attached to thePGT/UBHOIBS860
in.any. of a various nunber _of nethods, For exanpl e,
oty 3 ?%IS@@P fhe cellsetig olihe SRRl $4Rt fesRECHiG Sites. yETeURS Y 790 bp
atthd1RY dRbdtBAH tHe 14120 & tb SiSall JalSis P2 ABE0h Kk 22! | S can be
washed away | eavi ng an addressable array of cells that
can The phgsiatshypd efithesirfa@omau e miodifell tethmodshesaapturens sites (and

tLi sil kscreeni ng, .stencilin | i.t hogr.aphy

nof Bbh ek R R EORE AR Sl e i GHHE e 4) can be
fomhesl@nhep ofg@etst Thigproeidés thdalvamngs that nop-sitdsarshit @8 focd@ee 35,
F.si tes. 13 can formrectangul a(i or bot her regul ar
igy PLiPRETI@00bY FRABISRAT 1 B LAk Ghihe pqee Gthopgramples
caf 8131ude cAvaid Gkt Yra)® SanyMs & thinTthem Pattob&fu @6hists toa $heGkte. b e

positioned within a | arger structure such as at the

bot Otirer dfatiaesazh be adisti ko the plate. to Tasditgaits equpbing plaatestenah
. r r c Lthin it .
ing . Py Bl TR R A8 BUAL S byl bR gp inctuded on
the glatp to facijitatk plackerest; sdnadrs adnl lpwiset] foftest fom grosairpéraitiong fidacial

ir{ggcr Q uce? di o di.fferent r & ions of the plate, or
PETUE gng:urg@ Oﬁrogéca‘é%?gﬁl.n,emtﬁgnnel s) to facilitate the

I 0wt oPHE h6td a8 EnchRGredhb &S id Bigure 4l USIEAERE il lﬂgure 4.a

Figure 3). Referring to Figure 3, a mcro-patterne
migtozpagierned plgtesiiangindes samplesrpriliel’ 4taghed dapdllstee’p oapesoepcific
[ 2 S : : "
R SRESHL 0, A SRRALEEL L% RshY 551000 PR e
foqusesappldsSd tas they efe rapidly szoved mtpbsiion ihder dpabidetice 36. Oder

. A j Ly .to the plate 20 or
in1 e a8 30 BEARERCY Pt Ruch By o o5 Rormarty
applied péectyicalt firddssi9rthacen aseb® lpedpédificcelo otinteante t he

capture at sites (and not at non-sites), or to inprove

t he Thheheyicad propesity efdbpteacantafie bsinadifiqdde entaase t eaphuge at the
S A TG the BABLE: E Ul YR iy can e
medifgpdriemake same raginchydspbehyic indeghengydysitibato enbahge Fellpdhesion at

' i I incl

R HBHOUD sy A AR b O B ke b b e
opaqug ianthsiteamgivhetransperent toQirbrdde foea taperesesdanecnhancad dptital imaging.
the_plate to facilitate its_ coupling to an external
i nsifﬁ%ﬂmqf SigrcaR Rappied yHhinckistishduty slandard deysgud gassettes.
FoPéxafRe) fleisfies 18N bE BBricAN Winih BfebUHSHs SMnl1lSydll &, hiBviding high

facilitate placement; sensors can be used to test” for _
spes gddrpsseldpmasseysdn industiyotprdard eqwipaentdsen, dag. Figere g dde puspy of sites

i i t , . t .

R e e ek e S R
canfyidge ds Ypawn én Figare®l at e 30 i ncl udes sanples (cells) 34
attached to pallets 32 or posts at specific )
2ddhs E@ﬁﬁ?‘gm&aiwg >ganicrpatimed plessdimelaced ahthabetiess ebpengle
wellla7 @€ 4 mt@iwall dlste 4B oW g cHB@RLdAP00ks b be used with the plate 40. The

micropatterned plate 40 includes a plurality of pallets 42 forming a plurality of sites 43 with

samples 44. A buffer solution fills the single well.

As depicted in Figure 6, a micro-patterned plate 50 is shown to include temporary or
permanent dividers 51 attached to a fluidic cap 55 to allow samples 54 of different types or

histories to be plated on the plate 50 at different locations. This allows multiplexed analysis to

-
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focus" sanples 34 as they are rapidly noved into
position under the objective 36. Other included

wo e@b04138 | ncl ude patterned el ect rodes 37, patP@fr/Hszi)OS/035860
Qpaque regions 38, and externall pI| d electri

be i G siugle Wi FheiBeing SEYES lya a@ trcfifate t dfor 3Pffefs over

the sﬁﬁaﬁfe@é%mns-'fﬁeex@ﬁ@cmn(@kel&%&lﬁﬁﬂ&t& spf the sites can al SO
be nodified to enhance the capture at the sites (and

not Twnmgcm Fizntes §A, and (7Bf epis mpa pl‘weess hengapdliespiste feadherent cell

scrg%‘ﬂ%:’o E}ng P%gﬁﬁgﬁ%%é’é%% 1{1?196 Frafll 8 dV]I; g%d 1s'tc ogé"c’}a syStem can be

usetirtb asresn fotake c&ﬁh asmerlagt cdlleetidnydcdphBly examplegihe adherent cells can

Sur f cechem try can, al.so be used to ma
be e e g AP SeseY PERTHE e Paiap APETof 51 seeot
celtBatisB®y (nRzad]l oR RATElAhESehid6r. eﬂlikﬂﬁfeﬁdceﬂl@tmglﬁ be trr-mgi Wigh a DNA
The array of sites_can, be p oduced q,l exi s
Veqt?rdagm?ey of franséesiiae e sl add %S&é@@tws&to rﬂgran%séa it e cells that
wek oﬁdrﬁr&ﬁn%&e@e fabricated within the bottons of

mul t1-well plates, providing high speed addressabl e
as s hy®cdrdarica d&u&tthwemmahdmodsse@glﬂs permmpre(@eed ag stgp |, according to

on <R U 60 B BB 02 ek BT g e
to sifach toctis platyi 70ed teaiatléti 7dgea plSrahl‘}mzﬂlﬁltesr%FTmm tan . doAs in a multi-

el PR 3 S0 Bt v B B TS g i . dSep 3, o e

pweﬁd ér\@ﬁhét 78! Sihés tﬂapla@hé @wtdagm@ pARIY] @Maprefd @ sihbe abspecific
at terned pI ate 40

wth the plate Ccrao
Slt?snéF ters ﬂae Hetg .lsath?rt lgfe%#bhawasggtdsanﬂ %urflwr Aismgwarkds preterably,
eﬁén&utt&ﬁbéﬁhé/ueub oBRIRISE Théflate s éékéfeﬁ&ffbysd&e‘éiok 8. af btkp S, to gain
the single well. As depicted in Figure 6

stafipticalonformationrabautsheged pepulptiongRd iidemify prlls o aterestRatets g2a
coﬁ’t&m grﬂ{%ﬁygf ﬁ{e}’és@ﬁ'é %a&gl% 7a§ &1@8@%@ feRadl, a%té{i &, tfoRPthe late,

| ow sanpl e I fferent” types of histories to

pretf@ralpiy,@t @cbyorhighh enepayalta@r B@seat? feinf & basthS Tarcfaeei ftnating malets 72a
BT R PAE R S LRIE 00 W

frohhiéefdleamdafellbm‘ffers over the sanpl e regi ons for
extraction of released pallets 52. Turning Fi gur es
7A Anaingmowde Efmirgs $Aand SBe Hers 1y & progess UpAR F‘ @e lafedox PGNA

scieéifify 8OthoRR] IThECIXERPIe TusBNEs KW me isBgsr§st&h @xvmae ﬁEBd f screen
exag)l e illustrates how the di scl osed syStem can

for rare PN 4 sizande &amfadprge gpliectie ofPNA Jipr gxanagrieyan @@mOéf@tqlawe
gl BoE,RABITL G 50, AL B GEIS BRIEE e
strarsle df interesteandts ifodatedband PER pecformesd th gmphﬁftth@h éw furthes uaillysm

r b her
Th? steﬁ?ét‘&lge Vﬁ}?%ess z?%%%f Y 8%&/ %t SIQ%J ﬁ Sggage %(fl ans% to g%nutc eotides at
sp@did sites &hethith ect sy sirgen fos BN Atstradds nbheanigtos o hko prepimed to act as

el.l's that were properly transfected. |In accordance
W(il h the exanpl e process, cells 60 are pretreated, at

st eRt diep AAGIQK B57Gtak&h from sample, denatured and pretreated according to an
appropriate protocol. At step 3, DNA 85 is dispersed over the plate 80 and allowed to hybridize
to their matching targets at specific sites 83. At step 4, the plate is thoroughly washed to
remove unbound DNA. Further assay work is performed to label the DNA of interest. The

plate is then screened by the detector 86, at step 5, for statistical analysis of the sample and to
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an appropriate protocol, the cells 60 are then

di spersed, at step 2, over the plate 70 and allowed to
w@rioaoks® the plate 70 or the pallet 72 at a pttTrUS\imslgsssm

of sites 73. This can be done in a multiwell plate
idegHiydRvef inserest: Hhepgllats $oaicpntainipgdhe BNA of é‘Ilth§St§6 ﬁ@rdéslod&gd
(reﬁa Rt Qe ﬁ é] é fro"ﬁ{ thégﬁ& @bg%%léﬂﬁel%&%sgr Pflse®y ﬂ‘?fiﬂitﬁ'éer%g At step

|ncet pael treafed and é)atterned cel refer
7, ﬂl@ﬁa@lﬂeateag@allqmm coliegted fromghe tngffes sedption. At sfep éII%N 8t &8

dedeliftBa RES RS ARk nmégqggégq%afcﬁaﬁ ﬁ%ggmx sapﬁlxg i s

pre eraIy per or ne nt erest.

Th eRBleAlf th Fighfd € e BfbeliteddRNIOGINE cabbbtie BD fStRNMILedlatsays is
ain statistical |nformat|on bout the cell populatiaon

11115‘[{6&3@ olkig mqpﬂe,ﬂle@;apeg oV ﬂ}erﬂl%‘, systewy qag pg mfwted into other
sys@é?ﬁktta'pfﬁdﬂge Mﬁt&leitécﬁcaﬂﬁdge%pﬁérﬁ SAs d’d’pﬁ:te(dsiﬂ mgu@e 97 4ﬁe integrated

di sl odged (rel eased), at ste
paligt platercapseife 9%mgludesmmar0w1§qﬁ P@F?eqPWﬂ} %t@élfallb’mf§élleﬁs792f fogmed in
thr@e m%,@ bn 48- pleI@@g ﬁ@@ﬂﬁlﬁfé%}‘) @gwm@ Exlnﬁi ShafiRds 64 ﬁnh&%h its

| écted, "at step 7, fromthe fer solution.

un@qrefbe gTherva9 t slates mﬂltth@rlelgromléet gllatwﬂ? tp flovybuffers rowréhes@éllets 92.
cells 74. urm now ures 8A and 8B, ste
CF otng o Figres 1A aret M 00T vt Bl Binr R ppkied paet

pla¥d\@lite T00 & sBXANPIR chéséttbsﬁooaﬁ@lﬁieh@pandﬂ platdi 199 Itmpféferably

system can be used to screen for re DNA strands g

inclides gre-sebatrayof redensairle napts 1@%tor é@ébﬂ%ﬁueng WA 2 SRgRgbLy positioned
atdgl of BRI POLSIoRHe ATYNMss S8R Q. ThE BENES (20 ﬁfera%ly%ed to

plate to select strands of interest. Then e strands

prospots prllegrewth ag s cpeter of Siearlefs 107 Thomalhets § & gre refesably indexed,
e. ga'BQl éoded tsg etk fh@{r gf)%iﬁctrg Gfe 1&8@11 }ﬁlsécﬁranc-gh)? u§et &t FPEe éagseﬁg' £00.
process ‘are as st ep , 4a p ate IS

S pOIﬁ lﬁgux‘é& tthBahd g@muh‘d @ptl()ﬂﬁf‘cloaéd &P©ahd plﬁ:teSOQ fsedlidg an access
act as tar str nd The ol i gos ar.e

h01§| g, B‘rFe‘ﬁ‘érPéeDtcﬁl?%?é? disgerseg Ars: dp ﬁo%f ligwegjqrtiaeh fo the
pldidi@Pect i $ BITPTIR. plAS Tty iHefl s@é’ﬂe@f)ﬁﬂk QeleOdr AIGCHY dbREd in

to an appropriate protocol. At s

Figgres it dergtagiviiael amalysis ofithe saoplaprd tapfﬁ)eeﬂ@oce!leofﬂyﬁqufd fzgllet 1022

coﬁt&nh@%&f ceﬂ@%@f‘ﬁ{ewt i @fsﬂ)@ﬁ&i (?élea%&ﬁ Cds sh&vw?‘intﬁ@urg 30F, Aom the plate
Step ) Fate y\/\ﬁse to renopve

t
109 Ay & bight emav ars@rrwhle %omﬁé{éi‘ aQﬁ R iskovreinfiaguie H0G,dhq figsdfoating
pa 4 § Oﬂ\{Ac&gegieﬁtﬁ%hgtﬁé bufg&] Q?l%&t tgwln% ﬂtlé']é?ﬂ of ‘El{eg)@ﬂ@ ?09‘03@1 Héﬁre 10

etector or statistical SIS
H, alyecopd ppllee 1&2hjsontalmimgﬂddftlpnab|&wllsoﬁ mterb@nsa@slodgﬁﬂ drefsasepfrem the
pla? r2e 9% nt a!g}p I Ll tlfrl]s%r BglA om, ma%e%rl%§tA sﬂio%%bﬁlgﬁlleﬁgg ﬁl% free
ﬂoewlgyleﬂ Haeis q@ilbdmi 8ofn fhedmffa slohmen toB@&rd the end effthé/plate189. As

AR LI BAL 8 RS b S R s i
10P aéﬂ@&n @mdcﬂdﬁ e, iINewRER cilfaed dré frotva froipthi kaledséibcetia npkiedwn in

i Refer g Figure 9, an integrated pallet plate
iguzessld é or automated assays is illustrated. This

exa lrsac%vH ﬁllﬁ%utré’ii?% cgsggﬁe lbi’@ cgﬁiﬁﬁélggsz?glb!?ﬁ(aﬁé @JBI&@ 'i]7fpﬁ>rmed of

i nteg ed in
glass or the like and a cap 171. The plate 169 can include an array of micro-pallets 172 —e.g.,

providing 500,000 (50 x 50 microns) pallet sites — positioned on the plate 179. The cassette
170 can be used with a microscope attachment 150 for imaging, fluorescent analysis, sorting,

and the like. Analysis software provided on a computer 160 can be used for high content

0.



systens to produce an automated cartridge system As
depicted in Figure 9, the integrated pallet plate
w@eawses1988 90 i ncl udes a micropal l et plate 99 wWETHU82005/035860
plurality of pallets 92 fornmed in three arrays on the
scigprappangigell selectigns Apaletexiagergan beyse tossiipet ashlgetp@palebizom the
cads@d @ on its underside. The cap 9 1 mates with the
mcropallet plate 99 to flow buffers over the pallets
92. WhilerhdgvéiofrisOusceptibln vatowsuadiifidations iralBmativd fogns,
a.mcro-machi ned integrated pallet plate cassefte_ 100 .
spsed I BRIes W@°§B%V§@F?1’esli‘i%111 ¢ Pl i dr e cHFed gfetal
It $Hbald bR uBi&§a8Y, Yiowsvel, Wehe the FnvRhBorSIE hotdb baUm@bd foth € forms
pal l ets 102 for cell culturing that are releasably

or gisthods rdesedsihtaghe eqndany) e dveRinryfafoyersHl rpdifications,

eqhiPRehth 8 alEBRHRAIAIBLSwHAR 1R BirR bRl RoALMId 49RARE clafins.
pronote cell growth at the center of the pallets 102.
The pallets 102 are preferably indexed, e.g., bar
coded, so that their positions are known in advance of
use of the cassette 100. In Figures 10 B and 10C, the
cap 101 is closed on to the plate 109 revealing an
access hole 107. In Figure 10D cells are dispersed
over the plate 109 and allowed to attach to the plate
at specific sites 10. The plate 109 is then screened
by the detector 106, as depicted in Figure 10E, for
statistical analysis of the sanple and to identify
cells of interest. A pallet 102a containing the cells
of interest is dislodged (released), as shown in
Figure 10F, fromthe plate 109 by a high energy | aser
pul se froma |aser 108. As shown in Figure 10G the
free floating pallet 102a is collected fromthe buffer
solution toward the end of the plate 109. In Figure 10
H, a second pallet 102b containing additional cells of
interest is dislodged (released) fromthe plate 109 by
a high energy | aser pulse froma |laser 108. As shown
in Figure 101, the free floating pallet 102b is
coll ected fromthe buffer solution toward the end of
the plate 109. As depicted in Figures 10J and 10K, the
pal | ets 102a and 102b are extracted through access
hol e 107 using an extractor 110. New cell cultures are
grown fromthe released cells, as shown in Figures 10L
and 10OM As shown in Figure 12, a cassette 170
conprising a substrate or plate 179 fornmed of gl ass or
the like and a cap 171. The plate 169 can include an
array of mcro-pallets 172 - e.g., providing 500, 000
(50 x 50 microns) pallet sites -positioned on the
plate 179. The cassette 170 can be used with a
m croscope attachnment 150 for imaging, fluorescent
anal ysis, sorting, and the |ike. Analysis software
provi ded on a conputer 160 can be used for high
contentscreening and cell selection. A pallet
extractor can be used to extract a selected pallet
fromthe cassette 170.

-10-



Wiile the invention is susceptible to various
nodi fi cations, and alternative forns, specific
wWe@zx@aphm3s t her eof have been shown in the draw POEUSIUAS/035860
are herein described in detail. It should be
Whatdedlaimedd, however, that the invention is not to be
[im t or _net.hods di scl osed,
Lout A% Vtcﬁgorc?gﬁ‘tegsgﬁlylbm?}lﬁg lfarlt\é}lent/sllsocr?mlp Y% cover all
modi fhigatiPns, equivalents and alternatives falling
within the spirit and scope of the appended
cl abfrBrhéftreinovableaitosideateli onAsh&j}ﬁafﬂe.Ce for addressabl e
bi ochem cal anal ysis conprising a plate, and an array
: of Fbﬁém of clgim é svhersinethe sites ip herrw %ﬁrenovabletsﬁes deyugepallets.

2

501 1 SLSuPico RO ERE: DabRR PR i aRar  HE bofions
a, V\’”e"tﬁf BeviddorRladh ¢ fﬁlﬁﬁf’@&ﬁﬁ{sﬁféq P c&ff,te@ @eheidiay of
5
6
7

site | ocati ons. The device of claim1 fur

. CONMIhé 8évi@ of chiitp 4 edRietle tap ihdledegladlngl channelhe devi ce
of claim4 wherein the cap includes a fluid channel.,
. 6. Thedeiass dfelaph 1 svhaiein the platsrieiransparent gt rpmevabde site locations.

tra are re abeS|teIocat|ons 7. A device

1 o ATIoE L4 E BB PaHrEH SO e e Bipr | sing a

pl a%ﬁlateaﬁgd an array of sites prepared on the surface
ate and have properties that differ fromthe

mit eh h@ziy ffsitéRepatedlod. thsurfifiordil e aff hatk ptdiperfies that differ from
wherein the sites of the array of sites are adapted to

theReteng) §3ﬁ1?|13é"s to be analyzed. 9. The device of claim
7 f
\Mf’ﬁg g%\p ce la‘?rﬁ%%ﬁ}eroen% ’&1@ ‘Sei'ce"gl ro% % agz%gf stitgss afrg gag%ﬂ?ggnetgap

éna
salﬁplesubd)clanelym‘d claim?7 vvherel n the plate is formed from
afirst mterial and the sites are formed of a second

9. mat &h¢ devicerof clairp & veherpincthe gifos of e grapofiifes ae adapted te prable

aﬁ%h‘ﬁaeh?&?%!ﬁ{?fe?to"ﬂe%&l Ral lets. 12. The device of claim
1 wherein the pl ate mcro-patterned to forman array

100f Thé eeli@adclain 7 oheitelieths platede oréd froa aflré@tnaterihBandAhe sites are
f gd conmp r| SI g the steps of adhering sanpl es of
OIBteSP @F??g Bfial at specific sites on a plate,

1 I.Z ﬁ (rj $ROEAGe Jf %laﬂ’h 2 GniBin' HEGES LY rSASRbESniGh phfi€r est - .

12.  The device of claim 11 wherein the plate micro-patterned to form an array of site

location on the surface of the plate.
13. A method comprising the steps of
adhering samples of biological material at specific sites on a plate,
screening the plate to identify samples of interest., and
dislodging a pallet containing the samples of interest from a specific site on the plate.

14.  The method of claim 13 wherein the dislodging step comprises directing a high energy

laser pulse at the specific site.

15.  The method of claim 14 further comprising the step of collecting the free floating
pallet.

16.  The method of claim 15 wherein the sample includes a cell.
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di sl odging a pallet containing the sanples of interest
froma specific site on the plate. 14. The nethod of

W@ k@038 wher ei n the di sl odgi ng step conpri SeBCT/US2005/035860
directing a high energy |aser pulse at the specjfic

17. sj flae mpghod Phelaimel Gehscomprsing the sep pf geyingaep el cpigres from

t of collecting the free floating pallet. 16.
the{f:%gse?riéztﬁ'od of claim 15 wherein the sanple includes a

18. Ce|Amét7loda'$]ﬁpr[§ﬁighﬁwst@E ofl aim 16 further conprising the
step of grow ng new cell cultures fromthe rel eased

celdisperiidg DNAreveme@laceoiPpr i si ng t he steps of di spersing
DNA over. a plate 80, bri di zi dh and mat ching .
ChevEngicing i 1914 gt ok 1 S0 Sidyafacuplod e et B i

site§i t €S, screening the plate to identify DNA of
interest, and dislodging pallets containing the DNA of
i ntsecesng thi plateTth élenify IDYA of intdrest,mnd 8 wherein t he
di sl odgi ng step includes _directing a high energy | aser
puldistodgingimgbety, eqntainiag the PNAglinieEsshod of cl ai m 18

further c risi he step .of . {. t t.g. W
19, {8 e oR P [y b P b RgM W e b i ey
lasct piilsdWAhespatlawds.
20.  The method of claim 18 further comprising the step of

spotting the plate with oligonucleotides at specific sites to act as targets for DNA

strands.
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