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FIELD
[0007] The present disclosure relates to and may be applied to the preparation and/or

purification of oligonucleotide conjugates.

BACKGROUND
[0008] Bioconjugates, such as protein-oligonucleotide conjugates, have been
employed in a wide varicty of molecular biology applications. For example,
bioconjugates are used in biochemical assays and diagnostic assays to improve assay
sensitivity. Bioconjugates, such as oligonucleotides conjugated to antibodies or enzymes,
have been used as hybridization probes in immunoassays or as probes in the development
of sensitive nucleic acid-based diagnostic assays. Such conjugates may be prepared by a
variety of methods, such as glutaraldehyde crosslinking, maleimide-thiol coupling,
isothiocyanate-amine coupling, hydrazone coupling, oxime coupling and Schiff base

formation/reduction.
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Schiff b aSFeath& {Wtﬁ é)ciﬂ/ ond?eg uétft&? fle modification reaction may have a lengthy reaction time
and may result in forming an unstable protein or oligomer intermediate that must be
purified and used immediately. For these and other reasons, the yields to prepare these
bioconjugates are highly variable and are greatly dependent on what techniques are used.
[0010]  Another reason that has hindered the widespread use of bioconjugates, is the
methods used to purify and isolate bioconjugates. Because of the inefficiencies in the
conjugation chemistries used to prepare bioconjugates, often the resulting bioconjugate
product may require several purification steps to obtain a purified bioconjugate, which can
have a detrimental effect on the stability or activity of the final bioconjugate, its yield as
well as be time consuming and expensive to prepare and/or purify.
[0011]  Up to this point, the purification of bioconjugates has been accomplished using,
for example, size exclusion chromatography, or occasionally, ion exchange
chromatography. The requirement for HPLC chromatography for purification of
bioconjugates has been a significant barrier for the routine use of bioconjugates, such as
antibody-oligonucleotide bioconjugates in diagnostic assays. For these and other reasons,
the costs of preparing and purifying bioconjugates have been expensive and have been
difficult to make with reproducible results.
[0012] Therefore, there remains a great need for methods that provide a more efficient,
robust, mild, simple and high-yielding purification of such bioconjugates to provide high
purity bioconjugates for use in biomedical research and diagnostic assays.
[0013] Developments in conjugation chemistry have improved the efficiency of
preparing bioconjugates. For example, SoluLink™ has disclosed conjugation chemistry
that can be used to prepare an antibody-oligonucleotide bioconjugate with at least 80 %
efficiency. Accordingly, the preparation of bioconjugates using efficient conjugation
chemistries has allowed for the ability to explore efficient, mild, robust, simple and high

yielding purification methods to provide bioconjugates, such as antibody-oligonucleotide
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such as ankirkiORY aRd/bOis kel 8Rtib&l-oligonucleotide conjugates. In certain aspects, the
immobilized binder may comprise a metal ion wherein the metal ion is a divalent metal
ion, a transition metal ion, a divalent transition metal ion, or combinations thercof. In
certain aspects, the transition metal ion is selected from the group comprising: nickel ion,
zinc ion, copper ion, iron ion and cobalt ion. In certain aspects, the modified antibody
may include a histidine-rich region as found naturally in eukaryotic cells. In certain
aspects, the immobilized binder may further comprise an organic chelator selected from
the group comprising: iminodiacetic acid, nitrilotriacetic acid and bicinchoninic acid. In
certain aspects, the immobilized binder may comprise an immobilized antibody.
[0018] These methods may be used as part of a kit and/or system of preparing,
purifying and/or isolating protein-oligonucleotide conjugates. In certain aspects, the

immobilized binder may comprise a metal ion wherein the metal ion is a divalent metal



bi oconj ugates, in high yield having high purity to facilitate their use in
nol ecul ar bi ol ogy, bi onedi cal and di agnostic research and application.
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and/or a peptide tag. In certain aspects, the immobilized antibody may be complementary
to the molecular tag that is bound to the modified protein. In certain aspects, the
immobilized antibody may be raised against the molecular tag that is bound to the
modified protein. The molecular tag may be a peptide tag. In certain aspects, the
immobilized binder may be an antibody raised against the conjugative linker joining the
modified protein to the at least one modified oligonucleotide.

[0021] In certain embodiments, the conjugating efficiency is greater than 85%, 90%,
92%., 95%, 96%, 97%, 98%, 98.5% or 99%. In certain embodiments, the conjugating
efficiency is at least 85%, 90%, 92%, 95%, 96%, 97%, 98%, 98.5% or 99%.

[0022] In certain embodiments, the isolated antibody-oligonucleotide conjugates
comprise on average at least 0.5 modified oligonucleotides. In certain aspects, the
modified antibody is prepared from an IgG or IgM type antibody. In certain aspects, the
modified antibody comprises an antibody that has been prepared by attaching at least one
moicty comprising a reactive linker capable of conjugating to a modified oligonucleotide.

This at least one moiety may be attached by a covalent bond. Furthermore, the at least one



purifying and/or isolating protein-oligonucleotide conjugates. In certain
aspects, the immobilized binder may conprise a netal ion wherein the netal
ion is awbDealierb49setal ion, a transition netal ion, a @®CTaiSent/oe44ansition
metal ion, or conbinations thereof. In certain aspects, the transition
metal ion is selected fromthe group conprising: nickel ion, zinc ion,
copper ion, iron ion and cobalt ion. In certain aspects, the nodified

pr ot ei n maoicncheensprise 8 spademgoup. dhurtheions) thel spacce ptoap magspaptiss, t he

i mrobi |i zed ,bi nder furth conprise an o ni.¢ -ch tor selected from
e or oup CUNBRTGH TS nk PSR DOPRCT Ean Moy SEPBF BECRAEER! o act - and

bi ci nc hgni [ﬁoa(:;,;aci ﬂl%drﬂgin(helfdc&l m]eaﬁ)ﬂﬁbea%ntiﬁdag id promiadd Byﬁ@ﬁclﬁﬁg\?eéasmyé cgrrgri se
an i mmobilized antibody. [0Q019]1n certain aspects, the_ npdified anti body
may conpr i 8O FRSIRES IR A CacHYe ITHEDFIPBPIaLEPIRFIRE Broresiie P%@PP%

t echni quesThik Bt I6&% bRl MoREREHIR atthdRd BP L EHHI & béRY TR YnAEicAeh&dd§ thafyr om t he
group conprising: poly-histidine tag; Fl ag‘? Tag; Myc-Tag, S-tag and/or a
pepti de t afuthpirogwrisai Aolesyaicies Fyrhermoradhs atiletpng maigp dypy sapPpe 2

conpl ement grYed Rl e ARAEGH, e sh8r LBRY mbS AN pbOnichE: B dnk 8iqant | body.
In certai n%seprecotu'tsp, tuhe I nnbbielsﬁze%éraﬁérinb%(éy maypbgmr al se%}g)aélai nst the
mol ecul ar Thgspabritgrauy nipywtrd bedEGwe Bdi fi ed anti body. The nol ecul ar tag may

be a pepti glﬁgggg hl &rt%]t ra%sﬁeic& fg E’n%%éffeld \P‘}J? mii{gwlpairédi .ean Sa‘lh%gﬁrlea eb € an

anti body r agal ns e tonjug e T'inker joini nodi 71 ed
ant i body t motehecaaiprismgstreastiec linkdi fapelae of ¢apprpaid gtotaingtelifidda0igOqucteotda. t ai n

aspects, the ified protein onprise a | ecul ar 1. i hcor por at ed

i g pr ot Afiy Ry eBEPRIEY PuthTRtsEE Bl d S P Pre alie bk P RBSRIRELY) o ¢ ag
may be sel agthetcohipdine 4 helegilatpg Chkimdraghe @odat dheSidiety ARy cagpriflaag Tag;
Myc- Tag, S-tag and/qr eptide tag. In certain aspects, the immpbilized
anti body m##° @rwnﬁwﬁﬁ%ﬁ% {fospace %@é&ﬁﬂ%ﬂswa@fnﬁa%edi%hy A§9Eo the
nmodi fi ed prRS §abor ghdip G@fylaiiobe @ERRGIM0.t he 1 mobi i zed antibody may be

rai sed against the nol ecul ar. tag that is bound to the nodified protein. The
mol ecul ar {M#Shay Iberaingaprimentage ivhtedgretainmligepistooyde qnigaisiobi | i zed

bi nder may he,AB R BHdRRAY |h@loSeloABE Afbonidd&HANIH Y &pbdtfIRr ] 0i ning the
nodified protein to the at |east one nodified ol igonucleotide. [0021]In
certai n entodifing nrotein istpecpersdjbugealid phgsefrbicai enthysis. singeain espeethdhe 85% 90%

92% 95% 0 06 -989¢ 00 OF 0 i j ~fhe

coni ugat | noarpy Bt e RS 2ol Rk bRk SR 0k "Seo. 08 st
or 99% [ OG2R} cro_nwtsmgwnea@tm@hhherempsblebhg)ng@aﬂu?t?_d rgadnﬂl"ld_nioadhgemilclegoqﬂécl eO'Itl de
conj ugat es .conpr |. on _avera at as . noaltl e | n eot 1 des. n
ot arn o GRERolS A nlieT 88%eth: BER I8 SpERaIbUTRY BASRRRE0 T om type
anti body. tdvakef taadn Fasipenbds, tht belcawdid meidtyainty doagyiscospatdrgasipan ant i body
oactive | PR T HRTIPAGE O BHORE D . BTG aNBCPEE L do. Thi s
at | east og@uﬁﬁ{a%hgo[;@p]gg@r@m)ached by a coval ent bond. Furthernore, the at
| east one noiety nmay conprise a spacer (t;roup.‘ Furt hernore, the spacer group

!

may conpri E928b] yHefarizembodincaiethe 2 lget onyaoigiydearbedibdNip Wesgrtainso be PEG

or PEQ. aspects, the modified antibody may comprise a HyNic-modified antibody. In certain
embodiments, the modified oligonucleotide may comprise a 4FB (4-formylbenzamide)-
modified oligonucleotide. In certain aspects, the modified antibody may be an antibody
that has been modified by attaching at least one moiety that is a reactive linker capable of
conjugating to a modified oligonucleotide. The modified antibody may further comprise a
molecular tag. In certain aspects, the immobilized antibody may be selective for the
molecular tag that is bound to the modified antibody. In certain aspects, the modified
antibody may comprise an antibody that has been further modified by attaching a histidine
fusion peptide capable of chelating a metal ion. In certain embodiments, the immobilized

binder may comprise a metal ion.
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comprise at least one modified oligonucleotide. In certain embodiments, the isolated
antibody-oligonucleotide conjugates may comprise a composition of antibody-
oligonucleotide conjugates having on average between 1.0 and 5, or between 1 and 2.5
modified oligonucleotides conjugated to the antibody. In certain embodiments, the
methods disclosed yields at least 30-80%, 40-80%, 40-70%, 60-80% or 70-80% of the
isolated antibody-oligonucleotide conjugates, with respect to starting modified antibody.
[0031] In certain embodiments, the isolated protein-oligonucleotide conjugates may
comprise at least one modified oligonucleotide. In certain embodiments, the isolated
protein-oligonucleotide conjugates may comprise a composition of protein-oligonucleotide
conjugates having on average between 1.0 and 2.5 modified oligonucleotides conjugated

to the protein. In certain embodiments, the methods disclosed yields at least 30-80%, 40-



ol i gonucl eotide. In certain aspects, the nodified protein nmay be a protein
that has been nodified by attaching at |east one noiety that is a reactive
| i nker capakba/wd4980nj ugating to a nodi fied ol i gonucl eorrcaas20in®24¥di fi ed
protein may further conprise a nolecular tag. In certain aspects, the

i mmobi li zed anti body may be selective for the nolecular tag that is bound
to the nodified protein. In certain aspects, the nodified protein may
conpri se a8@not0e’ o tddst0%hasTObtdanof the ishtedpoateihiotidorylecatidcamhjugereq whthst i di ne
fusion peptide tcaPabI e %ﬁ cheI ting a netal ion. In certain enbodi nments,
the i nmobi [TBEH T HAEAE(C Qfﬁ%ﬁ'se a metal ion. [0028]In certain

enbodi ment f003khe GORtd@aihtbotimenBetht anttdy- vlifdhualestieabaingattd Mia@@aprise
Furthernore, in certain embodi ments, the covalent |inkage may be sel ected
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In certain aspects, the covalent |inkage may conprise a hydrazone. In

certain aspbpdy-oligpaurigeiids serBgaienymayecoRPEFSA SteAERdrohy BROPIMeS: her more, i n
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immobilized binder; iv) eluting reaction components away from the bound antibody-
oligonucleotide conjugates and v) isolating the antibody-oligonucleotide conjugates by
releasing the bound, antibody-oligonucleotide conjugates with a displacing agent selective
for the binder.
[0037]  Certain embodiments provide methods, for isolating protein-oligonucleotide
conjugates, comprising: i) conjugating a modified protein with at least one modified
oligonucleotide to form protein-oligonucleotide conjugates, wherein greater than 80% of
the modified proteins are conjugated; ii) adding the conjugation reaction mixture to a
column having a stationary phase comprising a binder that has been immobilized to the
stationary phase; iii) binding the protein-oligonucleotide conjugates selectively to the
immobilized binder; iv) eluting reaction components away from the bound protein-
oligonucleotide conjugates and v) isolating the protein-oligonucleotide conjugates by
releasing the bound, protein-oligonucleotide conjugates with a displacing agent selective

for the binder.



[0032] I n certain enbodi nents, the antibody-oligonucl eotide conjugates may
conprise a detectable fluorophore. In certain aspects, the

ant i body-wbi2gareedssot i de conj ugates nay conpri se at | ea®CTas010/024689 | east
two detectable fluorophores. In certain enbodi nents, the

ant i body- ol i gonucl eoti de conjugates nmay conprise a detectable
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for isol at hReilnsRioatfedde oK) Hek Otk Rspect to starting modified protein.
[0040] In certain aspects, the stationary phase used may comprise a water insoluble
support. In certain aspects, the stationary phase may be agarose and/or magnetic
[0041] In certain aspects, the immobilized binder comprise a metal ion. Furthermore,
the metal ion may be selected from the group comprising: nickel ion, zinc ion, copper ion,
iron ion and/or cobalt ion.
[0042] In certain embodiments, the modified antibody includes a histidine-rich region.
[0043] In certain embodiments, the modified protein includes a histidine-rich region.
[0044] In certain aspects, the immobilized binder may comprise an immobilized
antibody. In certain aspects, the modified antibody may further comprise a molecular tag.
Furthermore, the immobilized antibody may be sclective for the molecular tag that is
bound to the modified antibody. In certain aspects, the modified protein may further
comprise a molecular tag. Furthermore, the immobilized antibody may be selective for the
molecular tag that is bound to the modified protein.
[0045] In certain embodiments, modified biomolecules are provided. These
compounds are prepared, for example, by reaction of a biomolecule of interest with one of
the functionalitics of a bifunctional reagent. The modified biomolecules are available for
conjugation or immobilization using the remaining functional group. Biomolecules for use
herein include, but are not limited to, proteins including antibodies, glycoproteins,

peptides, oligonucleotides, RNA and/or DNA.



conjugates, conprising: i) conjugating a nodified protein with at |east one
nodi fi ed oligonucl eotide to form protein-oligonucl eotide conjugates,

wher ei n gveabariovdsan 80% of the nodified proteins are ceqfsatied24439 )

addi ng the conjugation reaction m xture to a colum having a stationary
phase conprising a binder that has been immobilized to the stationary
phase; iii) binding the protein-oligonucleotide conjugates selectively to

t he i mobi [0046Y bimcbetain ambpdieants) mgdiﬁe@ﬁlﬂdanppo@nmm%ﬂ&tiaiwnﬂr om t he bound
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pr ot ei n- ol slgenuedteoOiddde p@ﬂﬂaleugfat Bfe Bednmedi it Sipf @edtivg W&i@%ﬂﬁfuﬁﬁ[cﬁ@ﬁ ive for
t he bi nder. WO 20%%/ 10 PCT/ Us2011/ 0244§ [t0038] The met ho%fﬁl&gﬂy be
used as paf®sgf optiord mag F PYERFdE RRYBIETS pPRpR I g Blaph plidepitgelan

i sol ating @d]fohciapﬂl}éta@ah%f‘ﬁﬁ}hﬁégth&i%o%w MgALHo ok Bxﬁl@fﬁﬁ@%@u}?nbom nments, the
conjugating efficiency g‘?yé e greater than 85% 90% 95% 96% 97%
b}

98% 98. 5%4-Bmbigatigns PR deypRsvIS e st astantinley wobilj Ei@%?ftis rikff’ d5F i ci ency may
be at |eas Eor@ér#lat%) %or%ga{?éplg Mbse %c{?ﬁeg Zdﬁd gﬁs@ost%laﬁg Q{do %ﬁb {fyccertain

enbodi nent s e met hods scl osed yields at | east % 40-80% 40-70%
60- 80% or V@ﬁamxbmﬁomlh@tlmsoﬂ taormelcenitsi thas dyssedsiog ersueddeintd td possowsjaugat es, with

respect to&z?%cﬁlrlil. Eﬂn?o%ﬂ ElbB&%YeculLQthgngI(?ﬁesgseg?n @?%%S%d%?l used as

part of a emo prepari ng, ying an

pr ot ei n- ol thgmpemicapplmdeortsonj ugat es. In certain enbodi nents, the COI’]] ugati ng
efficiency be. greater t % 92%. 95% % 98. 5% or
ol SN R 0o L et I B S0 S22 B0 g 08 (95,2
85% 90% &&%pleQ%bo%%lg&ﬁ%ot&&%mﬁgat&%mp 1189%e nhdﬂal(bﬁélﬁtajnﬂ enbodi nent s,

t he net hods di scl osed |eI ds at. |l east 30-80%. 40-80% 40 70% 60,80% or
70-80% of  EHEMMEBRALH @%@.tﬁe BiDAn el LB HandenTagalced! i M #¥pect to

starting modi*fisedcBrat 6 @e*z R4k hnGBEdyRITR c@BReGhSodihdi®s, 88 afucomary phase
used may conpri se a_water insol uble support. In certain aspects, the

st at i onar ympHEsef ﬁlﬁgbo%ohw%‘%ldﬁﬁawwat%ﬁé‘le? O poontially fcer madifiedss pects,

the i mobi Blﬁ%{)ﬂfjclpdtﬂgerﬁa}pwﬁia%d FitBLRker! 1&Blubi:e%afnhﬁa[r£fﬁﬁe%e whit$ el 1 on may
be sel ected om the group conprising: nickel ion, zinc ion, copper ion,

iron i on amdfablonsbyated totheyphase. In certain embodiments, the con]ugate chelates with the
metal ion whereas neither of the specified free modified-oligonucleotide chelate. In
certain embodiments, subsequent washing of the phase with a mild buffer may remove, or
substantially remove, the unbound modified-oligonucleotide. In certain embodiments, the
antibody-oligonucleotide conjugates may then be eluted from the phase and recovered in a
form free, sufficiently free, or substantially free, of unconjugated modified-

oligonucleotide.

BRIEF DESCRIPTION OF THE FIGURES

[0048] In order to facilitate a more detailed understanding of the nature of certain
embodiments disclosed herein, exemplary embodiments of processes, systems, kits,
preparations, methods, purifications, or combinations thereof, will now be described in
further detail, by way of example only, with reference to the accompanying figures.
[0049] FIG. 1is a gel electrophoresis loading 400 ng of antibody with Sybr stain,
containing the following lanes: Marker (lane 1); SFB-H1A (lane 2); HyNic-Bovine IgG
(lane 3); Bovine IgG/H1A crude (lane 4) and Bovine IgG/H1A purified (lane 5), in

accordance with certain embodiments.



[0042] I n certain enbodi nents, the nodified antibody includes a

hi stidine-rich region. [0043]1n certain enbodi nents, the nodified protein

i ncl udes wohlsiotisse-ri ch region. [0044] 1 n certai n aspe®C3/uskie/op4mobili zed
bi nder may conprise an i mobilized antibody. In certain aspects, the

nodi fied anti body may further conprise a nolecular tag. Furthernore, the

i mobi li zed anti body may be selective for the nolecular tag that is bound
to the nod[d050Y aliG.Rady gellatecoaptoadsiv lasiaci0d ngtolientibody itk d upiitoineiain, may

further conpri.se ecul ar tag., Furt her the i i.l .zed i body nm
e el tor, oRigRe fhoTolTibe Bhet Mgt it S EU Ao BN P T By orer n
[ 0045] I n cdiidedd)BemogdGe sruddmslicf4)aad Boan®lerdl £puaficl (Mno¥),ded. These

conpounds are prepared, for _exanple, by reaction of a bionolecul e of
i nterest WA Vot eHancmYedinsA) i ties of a bifunctional reagent. The

nodi fi ed bjopsa| eceiEes i@ﬁ@elaeve%trb@wr@isflwdi@osuoagaﬁdn@mo@rwﬂtm@&hmlaészeatI on using
the remai ni ng functional group. Bionol ecules for use herein include, but
are not Iiﬁf?lﬁle@nfaéi}m%)’frhélf@%ﬁ@nﬁ laegsubfiarkgr danci IDodiBeE ] Adlape dh HotNeg-Bevingept i des,
ol i gonucl e} 2 : 423, Hﬁ?@’e}d [ 0046] I n
certain eni%?%r??%ﬁogg?%ld SO ?%éﬁgﬁg%drl?iﬁ&o% subAs ant | ﬁaﬁgﬁs}%?i d
supports, acerdahesovily suthidetbodimehigdi ng, but not linmted to, synthetic

olyners, , ! i | s O [t t e been
Podl 1 e’ bEOBEE , UGSt BRI AR ORI BRh doblfiind EFRNE o
synt heti c oty iverler (lbeadsHy Nt angiFERS 1 5GBigi(des?); vt altisEITCrE] Aldiudg

col | oi dal al s and I t hat SSess h azj. xyam no
croun. contiaRehdt MY wb T a it HRREFRE i SRR N RIR 201 1
suEports_, pllirﬁieaMlS_OngI((DeﬂleD‘(ﬁﬂl adcefﬂan&%itlfeoei&a‘l}meﬁ}boﬂih%fﬁﬁ: nodi fi edf sol i d, | or |
substanti a ol 1 supports are us ul. |1 | ilization .pI ONDI ecul es
t hat posset@éé aFgG-r?da?gFIee cfrgphopRssdaading @QP%UL@C‘ZYOW& Dﬁ‘]%eSIFVﬁ?mbi li zed
bi ool ecul ﬁﬁin%@ﬂtai@%r%%@f%ll%ﬁ‘@ 1dRs: MARAQRHLE ¢); ARFPIA HHRMIPEMiACIgG/HIA

applications. [0047]1n certain enbodi nents, nethods for puri fP/l n
conj ugat esciyfle YansHod Bﬂyeneé[gG(/HéA purified with Diafiltration spin column 100K (Tane %

and Bovine IgG /H1A purified Zinc-His-tag-magnetic-bead (lane 5), in accordance with
certain embodiments.

[0054] FIG. 6is a gel clectrophoresis loading Loading 300ng of antibody with Silver
stain containing the following lanes: Marker (lane 1); 4FB-46mer 4FB-oligonucleotide
(lane 2); 1:5 MS anti-FITC/ 46mer 4FB-oligonucleotide crude (lane 3); 1:5 MS anti-FITC/
46mer 4FB-oligonucleotide purified (lane 4); 1:3 MS anti-FITC/ 46mer 4FB-
oligonucleotide crude (lane 5); 1:3 MS anti-FITC/ 46mer 4FB-oligonucleotide purified
(lane 6); 1:5 MS anti-FITC/36mer 4FB-oligonucleotide crude (lane 7); 1:5 MS anti-
FITC/36mer 4FB-oligonucleotide purified (lane 8); 1:3 MS anti-FITC/36mer 4FB-
oligonucleotide crude (lane 9) and 1:3 MS anti-FITC/36mer 4FB-oligonucleotide purified
(lane 10), in accordance with certain embodiments.

[0055] FIG. 7 is a gel electrophoresis loading 300ng of antibody with Silver stain,
containing the following lanes: Marker (lane 1); SFB-H1A (lane 2); 20xBovine
IgG/DG2A crude (lane 3); 20xBovine IgG / DG2A purified (lane 4); 30xBovine IgG /
DG2A crude (lane 5); 30xBovine IgG / DG2A purified (lane 6); 40xBovine IgG / DG2A
crude (lane 7); 40xBovine 1gG / DG2A purified (lane 8); 50xBovine IgG / DG2A crude
(lane 9) and 50xBovine IgG / DG2A purified (lane 10), in accordance with certain

embodiments.
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exanpl e, anti body-oligonucl eotide conjugates) may involve netal chel ation
chromat ography that utilizes the interaction of a netal ion, for exanple,

Ni +2 i on,wanep/ioss»3 Cu+2 ion, Fe+2 ion, or Co+2 ion andPChaSamtiobady. |n
certain enbodi nents, an aqueous m xture of antibody-oligonucl eotide
conjugates and free, or substantially free, nodifiedoligonucleotide, may be
contacted with a water insoluble stationary phase which has the netal ion
chel at ed t (0056 pRES.E. is h gelodrctraphoraisblodligrof attihody héth Conjnegst etamhel ates with

the netal ion.where nei t her t he specj.fie ree .

i 1T ed of TRROENE dRudiEng Rifss Mlart] o DBl RS B RLIG QancQlpusifizdng

washi ng of M%tiﬁhaseVB\Btle;a(ldﬁeBgt Huifit & My -FIETOMEA 36bp &mﬁﬁ@(ﬂﬂj (adnby

renove, the unbound nodified-o]i %onucl gejoti in enbodj nents, the
T

ant i body- ofk § M8 eperE o Mmigares Vi a&@rﬁgﬁlj%@%hﬁer %gf-EIrTSrﬁf}rﬂ@oﬁﬂase and

recovered iobpalsh@6MPLAiB& MSWhiIFETE V'Dk}ﬂAf%%E(laﬂH BSRlH@?hﬁﬁéd Mk laytifFree, of
unconj ugat ed nodi f1 edol i gonucl eoti de. BRI EF DESCRI PTI ON OF THE FI GURES
[0048] | n ofgBRo-pGOGbRdlape fhaireacgordice vidtcaitdip gmbedi@edt-andi ng of the nature of

certain e =iren . | i - b f ogesses,
yst o, KERE m R A e O Re
t her eof , widcbrdansg Voth @etsiorentbedinientsf urt her detail, by way of exanple only,

with refer to a i I i . 0491 i,
ol cct 1 opholtteel ' PEIGROSPEGTREAR sLiRHEGFor B dlsyded®e Baliflarey g the
fol |l owi ng Incacesdanvhmktbreertdimpmbddime®sB- HLA (| ane 2); HyNi c-Bovine 1gG (I ane
3); Bovine H1 r.yd | a 4 nd vine 1g@ HLA purifie ane 5), in
accor dancel ﬁi cﬁi[(fc‘a%ilfn&%éﬁ)ggﬁ%ﬁ?a on O%e Qgﬁofp%ﬁﬁ%é‘b lﬂéﬁ?fgqé 24439
[ 0050] FI G. olZednSicléotige] in at@edanophidl estat dnstddingts400 ng of antibody with
Lum tein stai containing the fol |l ow | anes: rker (lane 1):. SFB-H1A
(I ane 2): WL- BS%Fﬁ-r}éi Pyes %ill\éﬂg@}@n BEK%F ﬁlét{hoaﬁq'\—%ﬂﬂemg‘lﬁ&a%%@d&)mand
Bovi ne | gGidddRAamierviifH @eailcdid8dimentsi N accordance with certain enbodi nents.
[0051]FIG _3 is a gel electrophoresis |oading 500ng of antibody with
Conmassi e [0061]  FIG. 13: Stage 3: Formation of the antibody-oligonucleotide conjugate. Stage

4: Purification of the antibody-oligonucleotide conjugate, in accordance with certain

embodiments.

[0062] FIG. 14: All-in-One™ conjugate purification strategy.

[0063] FIG. 15: The three stages of the conjugation process as summarized below.

Additional details are illustrated in Figures 16, 17, and 18.

[0064] FIG. 16: Stage One (1) of the All-in-One™ conjugation process illustrates the
modification of an amino-oligonucleotide using Sulfo-S-4FB linker.

[0065] FIG. 17: Stage Two (2) of the All-in-One™ process illustrates the modification of IgG
using S-HyNic linker.

[0066] FIG. 18: Stage Three (3) of the All-in-One™ process illustrates both the formation and
purification of the conjugate.

[0067] FIG. 19: Illustration showing how to prepare a buffer exchange spin column.
[0068] FIG. 20: Illustration showing a Pre-wet spin filter

[0069] FIG. 21: Illustration showing labeling of spin column

[0070] FIG. 22: Illustration showing labeling of spin column

[0071]  FIG. 23: Illustration showing labeling of spin column

[0072] FIG. 24: Bradford output from a commercial plate reader

[0073] FIG. 25: Illustration of a gel comprising: Mouse mAb/oligonucleotide
conjugates (44-mer and 22-mer): A. 1) Protein Molecular Weight Marker; 2) 4FB-

11



stain, containing the follow ng | anes: Marker (lane 1); SFB-H1A (lane 2);
HyN c- Bovi ne 1gG (lane 3); Bovine | gd HLA crude (lane 4) and Bovine | gG HLA
purified wbane/®)493i n accordance with certain enbodi menP€T/SOOIMRHBEG. 4 i s
a gel electrophoresis with Lumtein stain, containing the follow ng | anes:
Mar ker (lane 1); HyNic-Ms anti-FITC 150ng (lane 2); M anti-FITC HLA crude
300ng (lane 3); M anti-FITC H1A purified 300ng (lane 4) and MS

ant i - FI TC dligomuatebtideetd-d&OgClulameuss)antiiRITE acdy/4temeercwdtioh 80@rg, &) n

enbodi ments. [ 0053] FI is a | ect h i s | oadin n
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purified with D fl|tatlﬁ t1n col u OOKgIaneA and BglnngG/HlA
purified ZIAeio Eits B Igeeat Vb thy gel was seiptt waRhBeSW Maler t ai n
enbodi ment $go;, [SPRIPU ¢ @Smopsa gel el ectrophoresis | oadi ng Loadi ng 300ng of
anti body with Silver stain containing the follow q% | anes: Marker (lane 1);

AFB- 46ner H084b| i §En261 Bemsteranpb/algomiyleotidegoymeadn {G0-rerrcA. 4bRastein
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4FB- ol i gonucl eot | de purifie | ane % M5 anti-FI'T
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4FB-ol | gonHl%+/ae,thb§§ i) 356 ﬁgg ‘?\9%) gﬁﬁxgtjyl\@ { %:'ﬁ @C/ni;e@%ﬁbody -

4FB- ol i gonucl eo e cru
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4FBol i gonug) eot.i l.ane : anti-Fl TC 36ner
4FB- ol i gong%}ne%?lmﬁ%gﬁgféuéﬂr %§#g€853£ ﬁ)hsl\/ggggr dance with certain
enbodi ments. [0055]FIG 7 is a gel electrophoresis |oading 300ng of
D): ' SPEHIA (1ane 2): - 20xBovi o | HGFEBSCRIAEOR ana 3 20xBovi ne | g& |
- ane xBovi ane xBovine Ig
D&A puri f [oods{ | a0Ried) defROXBAYIMIR, ihg@dhn@@%ﬁd Sdidfligic (drimb @scahcrodDidBevi ne | gG
| D&XRA purl fied (lane 6); 40xBovine Ig D&A crude (lane 7 40xBovi ne

| gG / DERASEMNE Megnifg %@ri@ccslymméwmﬁtw hygﬁeepf st the gl Yhighthiv) and

S0xBovi ne gGulurDRRMGRUI hé Beln( haN8erd Ro o1l 81 BCAAEARAGE U b RELA! N
enbodi ment s, WO 2011/100493PCT/ US2011/ 024439°[0056] FIG 8 is a gel

el ect r ophothesd ig this Gagtjompreggik i body wit h Conmassi e stain,

[0076] The term "synthetic molecule" may refer to a small molecule or polymer that is
not naturally derived.

[0077] The term “biopolymer” may refer to a compound found in nature, a derivative
of a compound found in nature, a synthetically modified analog of a compound found in
nature, a genetically engineered analog of a compound found in nature, a genetically
engineered modified analog of a compound found in nature, wherein the biopolymer may
be made up of monomeric units. For example, biopolymers may include, but are not
limited to, oligonucleotides, RNA, DNA, peptides, peptide nucleic acids (PNAs), proteins
including antibodies, glycoproteins, enzymes, oligosaccharides and/or derivatives thereof.
Examples of monomeric units include, but are not limited to, nucleotides, nucleosides,
amino acids, PNA monomers, monosaccharides and derivatives thereof.

[0078] The term “biomolecule” may refer to a compound found in nature, a derivative
of a compound found in nature, a synthetically modified analog of a compound found in
nature, a genetically engineered analog of a compound found in nature, a genetically
engineered modified analog of a compound found in nature. For example, biomolecules
may include, but are not limited to, oligonucleotides, RNA, DNA, peptides, peptide

nucleic acids (PNAs), proteins, antibodies, glycoproteins, enzymes, antigens,
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containing the follow ng | anes: Marker (lane 1); HyNi c-Ms anti-FITC (Il ane
2); Purified M5 anti-FITC N3B 19bp (lane 3); Purified M5 anti-FITC /HLA
35bp (Ab wogbnidio{Bane 4); Purified M5 anti-FI TC / Am noP¢0/us@dp/o¢d4ane 5) ;
Purified M5 anti-FITC / Am no-40 40bp (lane 6); Purified M5 anti-FITC /
D&2A 46bp (lane 7) and Purified Ms anti-FITC / Am no-60 60bp (lane 8), in
accordance with certain enbodi nents. [0057] FIG 9: Conjugation of

HyNi c- nodi bligadacahdrides dybsivateh fot EBzyalck gobatiates ddrindelear receatoen getaticalyw t h

2t | Doty o TG PEBE b HEee™ R PRy et il e A RO URodi men s
[ 0059] FI G ardlor dStieg@@eslthedybdi fi cati on of the oli gonucl eotide to forma '
N TR S S R R L
antibody, |ifitaf©04 HesHuBlcIM el (RETAH AL MooRPHRRALEER b SId (]bﬁ@%la] ks 13: Stage 3
Formati on of the antibody-oligonucleotide conjugate. Stage 4: Purification
of the ant Iibydyleptidegisauaivestdwtideds) thyaligoniclrotdcnrriaplde Whaskoter t ai n
enmbodi ment deoxyribose sugars or a mixture of both, and analogs thereof such as a protein nucleic acid

(PNA), of various lengths, including chromosomes and genomic material, such as PCR

products or sequencing reaction products, for example, DNA including double and single

stranded forms. Oligonucleotides may sometimes be referred to as “oligo”. Single

stranded forms of the oligonucleotides are also provided. Alternatively, the

oligonucleotide may include other 5-carbon or 6-carbon sugars, such as, for example,

arabinose, xylose, glucose, galactose or deoxy derivatives thereof or any mixture of

sugars. In certain embodiments, the oligonucleotide may refer to nucleic acid molecules

of 2-2000 nucleosides in length. The oligonucleotide may be composed of naturally

occurring nucleosides adenosine, guanosine, cytidine, thymidine and uridine, modified

nucleosides, unnatural nucleosides, substituted nucleosides or unsubstituted nucleosides,

purine or pyrimidine base or combinations thercof. Such purine and pyrimidine bases

include, but are not limited to, natural purines and pyrimidines such as adenine, cytosine,

thymine, guanine, uracil, or other purines and pyrimidines, such as isocytosine, 6-

methyluracil, 4,6-di-hydroxypyrimidine, hypoxanthine, xanthine, 2,6-diaminopurine, 5-

azacytosine, 5-methyl cystosine and the like. For example, the nucleosides may be joined

by naturally occurring phosphodiester linkages or modified linkages, such as

phosphorothioate linkages, methylphosphonate linkages and peptide backbones (peptide

nucleic acids (PNA)).

[0080] The term “nucleobase” means a heterocyclic moiety that is found in naturally

occurring oligonucleotides, including ribonucleic acids (RNA) and deoxyribonucleic acids

(DNA) and analogs thereof, including deaza analogs. The nucleobase may include, but is

not limited to, cytosines, uracils, adenines, guanines and thymines and analogs therecof

including deaza analogs.

[0081] The term "amino acid" may refer to a-amino acids which are racemic, or of

either the D- or L-configuration. The designation "d" preceding an amino acid designation

(c.g., dAla, dSer, dVal, etc.) refers to the D-isomer of the amino acid. The designation
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[0062] FIG 14: All-in-One TM conjugate purification strategy. [0063] FI G

15: The three stages of the conjugation process as sumari zed bel ow.

Addi t i onawodetiaiobe®3are illustrated in Figures 16, 17, amdTAB201100849 FI G

16: Stage One (1) of the AllinOneTM conjugation process illustrates the
nodi fication of an am no-oligonucl eotide using Sul fo-S-4FB |i nker.

[0065] FIG 17: Stage Two (2) of the All-in-One Improcess illustrates the
nodi ficati &dl" pﬁecddfg@ ansintgp &Sid-ydMgoatidnr(keer, dIPi)0EBIsFd GmidiBre obtlrde andibee (3) of
the All-in-On rocess I | ustrates both the formation and purification
of the con 5888358 k%@ﬁ'étﬂaff’ 19: Illustration showing how to prepare a

buf fer exc[o0od@f sph&teel tiMugafed BB IrEprésentZ0sontpblinisdonaidifatsdaemivog a Pre- wet

spin filt egomponents linked together. The individual components may be linked directly through
one or more covalent bonds, or one or more ionic bonds, or by chelation, or mixtures
thereof. The linkage, or conjugation, may include one or more spacer groups between the
one or more linkages joining the one or more individual components, or may be between
the individual component and the linkage. For example, the spacer group may include, but
is not limited to an ethylencoxide moiety, a polymer formed from repeating -(-CH,-CH,O-
)- moieties, such as polyethylene glycol (PEG), or polyethylene oxide (PEO). The
individual components that may be linked together may include, but is not limited to
biologically derived biopolymers, modified biopolymers, biologically derived
biomolecules and synthetically derived molecules. For example, the conjugate may
comprise a first component, such as a protein, that may be linked, i.e., conjugated, directly
through one or more covalent bonds to a second component, such as an oligonucleotide, to
form a conjugate. In certain embodiments, the linkage may be stable to thermolysis or
hydrolysis or both. In certain embodiments, the linkage may be biocompatible. In certain
embodiments, the spacer may be stable to thermolysis or hydrolysis or both. In certain
embodiments, the spacer may be biocompatible.
[0083] The term “bioconjugate” may refer to a conjugate of at least two biomolecules,
of at least two biopolymers or at least one biomolecule and at Ieast one biopolymer. The
bioconjugate may also include one or more linkages between the individual components
that have been conjugated. The bioconjugate may also include one or more spacer groups
between the one or more linkages joining the one or more individual components, or the
spacer group may be between the individual component and the linkage. For example, the
spacer group may include, but is not limited to an ethyleneoxide moiety, a polymer formed
from repeating -(-CH,-CH,0-)- moicties, PEG or PEO.
[0084] The term “modified” may refer to a modification of a molecule, such as a
biomolecule or a biopolymer, either by chemical synthesis, bio-engineering or the like. In
certain embodiments, the molecule is modified by the attachment of a moiety, for example
by a covalent bond, onto the molecule, such that once attached, the now modified
molecule is capable of reacting with another molecule to form a conjugate. In certain
embodiments, the moiety attached to the molecule to form the modified molecule includes

a reactive group, or a linkable group available to link, i.e., conjugate, to another
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[0069] FIG 21: Illustration show ng | abeling of spin colum [0070] FIG 22:

[l1lustration show ng | abeling of spin colum [0071]FIG 23: Illustration
show ng abebivgoosd spin colum [0072] FI G 24: Bradf or d pouitysade11foene a
comrercial plate reader [0073]FIG 25: Illustration of a gel conprising:

Mouse mAb/ ol i gonucl eoti de conjugates (44-mer and 22-ner): A 1) Protein
Mol ecul ar Wei ght Marker; 2) 4FB- A igonucl eotide 44-ner; 3) Crude nobuse
anti - Fl TC ooylddemay reaetat group BQCeg;to Sjothiou plolccalce IoerfamrmbbiintntsMbas e

anti-FITC .-200ng; 7) Crude mouse anit-F|lTC [ 22-. mer. cqnj ugation
Ot | on_ sBBaEe TR SRS R b iab i e foRtreS SR anont | on
800 ng; 9) bémﬁalbieﬁ@taeaim;aleltanﬁk,&e.,m@mgeter,\totdﬁethgleﬂeams gﬁdmxg}aﬂiaﬁe&\iotdaloﬁer Sijl ver
stain 10% SDS PAGE SDS/ MOPS.. [ 0074] FlI 26: nst er | gonucl. eoti de
conj ugat e [P6SWEr o cepgain pmbpy B‘isﬁh%rﬁioglé"l‘jf‘%ﬂn Q%i%?cuﬁé?%eﬁ?‘fth@é)w%@%r 4FB
- ol i gonuc! gkl a ShRBAALES, « RolddAE LT« N Brkdin cGRBiskD Gk handar d (250
ng); 4) Ali néng'ail'l\Ag c_reﬁ%fe&bcgnjougat i Sg ?eac??on II(180 - Srm%és‘ﬁ z;nt i - DC3 mAb) 900
ng prot ei nfegBp oppembingtipnptherpfed anit CD3-60 -mer antibody - _ _

ol i gonucl egjogdg CaRL {éﬁﬁt‘@on%%n&ﬂar?"r&w roﬁ%elé%kége&tbﬁo& roWR%ha? hitlefed with
B. Silver Stain Gel MOPS/ SDS Buffer 12% NU-PAGE SDS - Gel. DETAI LED

DESCRI PTI Onaftod5¢ter s adhefdlerd dinbighae Fod sremplehehydsewr gralp mmdbsci enti fi c

terms us edc&ﬁ‘\lglgﬂl&ltm\(oea carbonyl derivative. For example, an oxyamino group may also be

complementary to a carbonyl derivative. For example, an amino reactive group may refer
to moieties that may react directly with amine-reactive moieties forming amide bonds.
For example, a thiol reactive group may refer to moieties that may react directly with
sulthydryl-reactive groups forming stable sulfide bonds.

[0086] The term “linkage” may refer to the connection between two molecules, for
example, the connection between two modified molecules. In certain embodiments, the
linkage may be formed by the formation of a covalent bond. In certain embodiments, the
covalent linkage may include, but is not limited to the formation of an amide bond, an
oxime bond, a hydrazone bond, a triazole bond, a sulfide bond, an ether bond, an enol
cther bond, an ester bond or a disulfide bond. In certain embodiments, the hydrazone
bond may be, for example, a bis-arylhydrazone bond. In certain embodiments, the linkage
may provide a UV-traccable characteristic that may be used to detect or quantify the
amount of conjugate formed.

[0087] The term “fluorophore” may refer to a fluorescent compound. Fluorescence
generally refers to the physical process in which light is emitted from the compound
following absorption of radiation. Generally, the emitted light is of lower energy and
longer wavelength than that absorbed. In certain embodiments, the fluorescence of the
fluorophores used herein can be detected using standard techniques to measure
fluorescence.

[0088] The term “derivative of a compound” may include, for example, a salt, ester,
enol ether, enol ester, solvate or hydrate thereof that may be prepared by those of skill in
this art using known methods for such derivatization. Salts may include, but are not
limited to, amine salts; alkali metal salts, such as but not limited to lithium, potassium and
sodium; alkali earth metal salts, such as but not limited to bartum, calcium and

magnesium; transition metal salts, such as but not limited to nickel, zinc, copper, cobalt,
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the sane neaning as is commonly understood by one of skill in the art to
whi ch this disclosure belongs. In the event that there is a plurality of
definiti owe 2bowioed98er m herein, those in this section pr@caius201100#48% The
term"synthetic nolecule” may refer to a snmall nolecule or polyner that is
not naturally derived. [0077] The term "bi opol yner" may refer to a conpound
found in nature, a derivative of a conpound found in nature, a

synt het i cahﬂdylrmmﬁkifoﬂedmataa&adtg, sofh & ba:lomqi(bmntddftcowdﬂmi hydnedeupbosphatgemet i cal |y
engi neer ed und fo in.na netical | nglneered
rodi 11 ed afiarBys ShSanderBERRA PR RINE PR e LB, 878 SERERE BT yrer

be made upsweh ammﬁelﬁmﬁedmlhy&mctﬁefﬁdeemdmﬂﬁtes,mne@ﬂtswmfg&nmylds rm&lude but
are not h&£1ted to, ollqonu eoti des, pepti des, peptide nucleic
aci ds ( PNARY! nopligiesd Rcstsies: s f&ﬂf‘%éadff%tﬁs C@qagfé&ﬁ?%?aé?snwwzﬁmes
0||905300h&hmﬁ&§\ﬁﬂﬂh&hmﬁ$&hMﬁ%$Vﬁﬁekﬁﬁﬁ@Q%mﬁ%ﬁﬁﬂhﬁﬁ&pBmﬁﬁﬂﬂﬁﬁhﬁ&dUn'tS

i nclude, but are not limted to, nucleotide nucl eosi des, am no acids, PNA

monormer s, Hbﬁ%%b&%ﬁﬁﬂﬁ@%@YbﬁalB@?H@@@@V@§Hhﬁ#@%ﬁ&$O@WE?¢ﬁ€1 erm

" bi ol ecubglrolRY, | 6E& e 4908 gERAFR AU ol AnREM! Gty HELdAaL [ ve of a

conmpound found i nature, a, n heticalTy nodified anal og of a conpound

found in nalnqspl@rlcaw@an@pmhmlq aridsnyyilionis reds. anlfinggewh ard oo acids. flnehd i n
t : f @ d

nature. 2 SROSHLE duicPNaLNSRl A IPAL A48 A0aH RE i A_EATRPHAL RILND 11

nat ure. For exa es nay |nc - to,

ol i gonucl ebydroles, al]aﬂwakdﬁbdlo\glkp@naryllehe;terpapt, adﬁcyhdneiemamllam ogislo@ll@jﬂ/&)

pr ot ei ns, ti bo | yco rot Is, .enz cchari des,
Dubst r ar estaPeandy ey S BTl by Re e Fbuef P b PG O BERER ST

engi neer edee@(O@te)sR) gedeRiichydrygcangdkyl etk plkg)ﬁy&; ml hgeavayl, @ﬁlldyy
englneered ant i bodj e d/or deriv S ther OOYQQT

"ol i gonucl %%?rpﬁréﬁYLﬁxma@%Pr hESTaeRb Solgatexang Y Y?irﬁt? BriCAGP Emﬁo flot Iinited
to, a ribopdipdehs wihiofe &INEY: solderl @O¥ Mt RBRUAE SbEexampt, ( ENdbut ®om ¥ed

ri bonucl eoti de/ deoxyri bonucl eotide; i.e., t he ollgonucleotlde may i ncl ude
ri bose or éé@ky?15%§@N%GQ%W§16ﬂV%ﬁﬁiW@EW@0%@m§oth and anal ogs thereof such
as a prot em,ggrcl Qh@teﬁﬁ"‘ﬁofea'ﬂlﬁ)t aWéfér% dp8AOEdGenct Bl WAt B Ry LIOSONMES
and genom ¢ naterial, such roducts or sequencing reaction products,
for exanpl eolcDNa Fweelxemmqgn@%ﬂm m&@nsnthgheem@lwéﬁdms foeptile sequence

A i gonucl egt, . T anded
Forme of ¢ R2 ST oRuanRar Py o o AR, St P OB abd
oIigonucleomydehwaynmmcbummu@tmeamﬁy@ah@o@u@rﬁﬁemaqbnaF&@g@@sqcQh&h as, for
exanple, a abln ose t,9se.9r deoxy derivatives thereof
or "y i xttr&n STeLenBREs I E P BRSPS R BRI cort de ey
refer to nuebgiifcag |t1d: m@lhaﬂulu@m@j beZat2OKX té bl edobslic B Syrthcticamghd) by The
ollgonucleotlde f .naturall occurrlnqnnucleo |d§§

SRR IR AR R R A S g R AR G

nucl eosi def cehtBil @hibbdimeAtdCth€ 8ol d@1Ss ta LRSdldicd b RsH Hkeedh@PPbERISti@hcs that is
unsubsti tut ed nucl eosi des, purine_or pyrimdine base or conmhi nations

t her eof . SHENhLRIhREOMMNC awqomrﬁﬁrﬁ@x&bfag@w Heynuefen hugerigimephodingng t ed t o,

nat ur al puﬁfe@ﬂecﬁﬁgta%ﬁdyrﬂeQédagﬁng%tlﬁ&ﬁrn i1 Bertafy SrRdRRentd XM ne,
guani ne, uracil, or ot purines and lenl di nes, such as |socyt05|ne 6-

net hyl ur acrnlolecwlalafaglmawumghpgarq Wil metal foypBearembleein cgegin Rinhediments,
2, 6-di am “ﬁ@%dl&‘ﬁlar ﬁ%‘é%&a‘a@eﬁiﬁldl& h*a%’ﬂlaf%%%%aﬁte%ﬂl dfGalibke- For

exanple nucl eos | ol ned” by nat ural occurring
phosphodleﬁw@ﬂlllhkagds1mdmﬂmdiﬁmedumnWMagbs¢nsumhha&Hmhms@hmbwﬂhioate

l'i nkages, hos S b ones ept.i de nucleic
aci ds (PNA rem fral Cr?]nterr?ucﬁ&l hérgfejc”eg{% Sma ebe %Ce gerrglcl: (gI)B &tl)ml ety that

is found i Cbﬂﬁ’gtutatlad |oymay be mixtures thereof. For example, the cornpounds prov1ded herein
may be enantiomerically pure, diastereomerically pure or stereoisomerically pure. In
certain embodiments, the compounds provided herein may be stereoisomeric mixtures or

diastereomeric mixtures. For example, in the case of amino acid residues, cach residue
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occurring oligonucleotides, including ribonucleic acids (RNA) and

deoxyri bonucl ei c acids (DNA) and anal ogs thereof, including deaza anal ogs.
The nucl ewbasa/wwedp3i ncl ude, but is not limted to, cyto®Cmas201a/02639 S,
adeni nes, guani nes and thym nes and anal ogs t hereof including deaza

anal ogs. [0081] The term "am no acid" may refer to a-am no acids which are
racemc, or of either the D or L-configuration. The designation "d"
precedi ng aay eofothacthd LaeHi fgmat Tnpreferrgd condighatiod e natutigbecueti ) refers
to the D-isoner 9 no acid. The designation "dl" preceding an am no
aci d de5|gﬁBPlgﬂ‘(gmGwsw ‘Pip) refers to a mxture of the L- and D-isomers
of the am [0094ti din cﬁe@@&?e}n‘ﬂaemie@fsm medBi bgadoRitinpaytitodpoisantlcaidonpound
containing at |east t nponents |inked to %}her The i ndi vi dua
conponent s HAYEA5E I ATAR - dn Pty VAR o HEICGRY REbSRUEISUCSARIUBUTHIS, or
one or mor felaRAl é‘onﬁ)‘?@ﬂ@; i) %robﬂcu@gh@lln@&ﬁ@d‘ant%f)dﬂnﬁ MhEfrddeleeh; i) The |inkage,
or conj ugation, i ncl ude one or nnre spacer groups between the one or
nore |i nka@fé&uaabn&%ﬁgw@ﬁ@d@n@@res mﬁheﬂt cAY now @9@%@@: prigrone patile apgresely be

bet ween th@mh@@%%ﬁﬂ%%' ﬁP@HQB&ﬂ%h? 1R£kbﬁ&%%ﬂﬁ,m&ﬁ&dq&ﬁQHhﬁrtﬁ@e spacer
group may I nclude, but”is not to an ethy eneoxi ty, a pol yner
f or med fromﬂﬁeﬁeahgm@dﬂvuﬁkﬁmﬁknﬁihynﬂmmomuwé@nS@u@hNQ@mm®m&é®hylene gl yco
(PEG, or h ) i Vi . C t may be

| miced 1 ogarpert) A8 b ondbRol i Pl RIRANRR el AL, VL

bi opol yner ghan ﬁﬁ)“dlefﬁicedlcb,l fop@damp&; sreathi thhro%, @rd:ayerdlﬁmi%é(dortgr@lm Itlem@B%@ and
synt heti cal der i For. .exanmpl the conjugate nmay conprise a
first conpgﬁgﬁPq”g %E&g& ?%%@P%aﬁ@ﬁgT”W§§$be linked, i.e., conjugated,
directly tfoosaph anertin diboeineAwad meﬂlo@&ﬂﬁlﬁ)lduag@ro@@@@ﬁ@br@@lﬂ@t@d@ent, such as
an oligonucleotide, tao,forma co ate. In certaj. odi ments, the

i nkage ma§PIeeaks yrrevided. gt ngl?oghra?ntwam%f’ eoghC Rl COMEEYE ai n
enbodi ment golatedEconipiking ) MassdkEndd ﬁa@iﬁp@f)ﬂowl@lmd oFREddbmitieRpdi nents, the
spacer may be stable to thernolysis or hydrolysis or hoth. In certain
embodi nent QWYENSHECKEUAEHE @éh%p@&eéhﬁ&tqowwéatlnpémydpﬁ@i prefeHs "ihgé onj ugat e”
may refer {93nCRBHYIALE, dﬂfucl@&tldle%@@%atEMarpg(p/gPI}ffcfeH&}% fodf pidleid-€ast two
bi opol yners or at |east one bionolecule and at |east one % opol The

bi oconj ugaglgomugicatids gonngatasdad on esobtingthcarétpintodigersiclyetidaeoniughies %/'@ml vi dual
conponent s | ude one
or nore spg%ggﬁg égggE&?W§9ﬁh¥ﬁ€&bneJggﬁﬁﬁﬁg&ﬁﬁhﬁggégbF@%%?ﬁ%q¥#%%0ne or
nmor e |nd|vnﬁwaﬁmmuﬁpomegﬁwnauye&hehanﬁ@@cﬂ@mmgpﬁnaymmﬂmmthEdmmwﬂ%n

i ndi vi dual co ., and the e _spacer group may
el ude. bECATERRD P Bl ot B BFicsh e e gR IR dRiGy er o
fron1repeahnﬂg@&£ CH2- CH20-)- noieties, PEG or PEO [0084] The term

"nmodi fi ed" refer to dlflc tio ecu bi onol ecul e
or & b opol PR Ui Bypoeiniscd meyirHe DR Br Gy ek B Lhe 11 Ke.
In certai nre@m@l’lm&ﬁty&ﬁ@ i{PbigGtiShal oMo de@@nPdontdiendd HRcRABRAL of a

noi ety, for exanple by a coval ent bond, onto the nol ecule, such that once

at t ached, scr@q%w%é?rfrwé&owé%émdew%thé apegiuelederaad @ poend fieethcanot her

ol ecul e tQnﬁﬁh%mamﬁﬁﬁb%&ﬁiﬁhm&ge@ﬁﬁ%%bﬂp@ﬂ@&%b@&&h@eahﬂ%n&ﬁbﬁ%y attached
to the nolecule to formthe nodrf nol ecul e i'ncl udes reactive group, or

a | i nkabl emgdidiap aztibaily ety modiged pmr@m ¢r. atagged gnfilhegsoea taggedem@tieme)rr other
| t t
conpl ement gfy Mlokgﬁ%l) |(%| eé;%ﬁl%P&h{eﬁﬁ!‘tﬁgséci?n@&Q&R% Hg&f‘eﬁ%% 134 Oﬁp ?rﬁ% f" ins

enbodi nent s, nol ecul' e} conprises a reactive
pr ot ect ed, sugh that equll netsrca pntdirenoved folbsfing mciypdmagoraerdd thalolligortuolebtiidﬂ(, i.e.,

conj ugat e, dq§ noﬁher rea tlve u td ed t oth nol ecule. In
certain enh ﬁe nenl |C§@|§W%o nﬁﬁwcgo? e ey e'f %?ﬁgﬁ)conprlse
incorporating amino groups elther 3', 5' or internally using methods and reagents known to
those of skill in the art. For example, the modified oligonucleotide may be prepared by
reacting with a moiety that is a bifunctional molecular reagent, such as a aromatic

aldehyde or ketone, aromatic hydrazino or oxyamino modification reagent, to incorporate

a hydrazino or oxyamino function respectively.
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attaching a spacer group, a nolecular tag, a fusion protein conprising a
histidine rich region or conbinations thereof. [0085] The term

"conpl emrewODany/weMmdt i ve groups” represents those groupsPChatS20ne4339 eact ed
together, forma coval ent |inkage. For exanple, a hydrazino group may be
conpl enmentary to a carbonyl derivative. For exanple, an oxyam no group nay
al so be conplenentary to a carbonyl derivative. For exanple, an am no
reacti ve gfa®95] nayn coethimrentbodimmingst ihe snotltfet! olipyhurleatide raliyr @giréparadi tytpost-

i ne-reacti ve .moj eties f.orni i de bonds. F le, a thiol ti
r oup may PRV e B e of ol Ry TRy epLr fverse  TEEETTES

sul f hydr yl trigagpthséewith augsosidernphogpifitod pb&csingfah dtni@io dRichy} A0 &mbHEe t er m

"l i nkage" refer to the connection between two | ecul es, far exanple,
the connecgf?%wlm%@mwnﬁamgw-rﬁﬂrs&w %.thqrm%g?c{%gﬁnwal&?%ms, the
l'i nkage maye pepdrd Besbsyynttd cdQmigifi @No0bf AigsMRdoB s BIARGpdritica bl N
enbodi nent s, t%e coval ent linkage may include, but is not limted to the
format i on @Pmafic deshyee porpncanoBRiThy d5aig, or axIraZOHR BRI R D hatdy ol e
b_ond, a SULBff%ti@%%ol&ﬂlaﬁegﬁrnt,gﬁ&das a%?on?aﬁ‘falaldéfl ror@@tﬂge, aftthaget er bond or a
di sul fide bond. In certain enbodi nents, the hydrazone bond may be, for
exanpl e, ahpirszizygriohyainiag oeethiond. I n certai n enbodi nents, the |inkage may

Guant 1 1y [0OBH ST PR R CARRBEFE B el I R DA ORISR o oy

refer to athht arodesed fitorcanipyoticcellkl narcesio embedigentsrthd inpdified entdotlios t he

physi cal process in which Light is emtted fromthe conpound foll ow ng

P bver et onue PRt Bor T BediidPier T R FER ot @Ol S1E TR Loer Conecay

?lnd | onger embdtﬁrhf aﬂg&l’ﬁ ﬁldsraﬁecthahﬁbo@biaag@ﬁd.mc}l&u@@ltatggimé@mbpdﬁ%mﬁﬁ@s,the dard
uorescence ofr.. e 1.Juoro ores use rejn._can e etegte usi n st andar

t echni quesﬁ‘ﬁénorﬁiéf[éfgﬁfl@b?dlwﬁﬁ AU ERIFRd o e@@gﬁ%wa& P %@ﬁ?%lﬁ%ewe%ae

conpound”  RAY thedddd€uior. Ah cEXANBhBodierfidlltho mEHH&T anti®bAbs 8¢ PRparc®€ftO est er,
sol vate or h%dr_ate t hereof .t hat may be prepared by those of skill_ in this

art using RHERHCHBREeSdBIveohdls de ppieeniaig higilinagightssquerse neatthglidge but are

not |imtegd . wmARNGR asﬁl)lEélﬂar%gt@s hth_EE?JaﬁJz in%éilpt)ﬁlted.SUCh as but not limted to
lithium po§a55| um and sodium alkali earth netal salts, such as but not

limted tolQ9971 umn esateini apodimebnisaidia obesphqrus-eentaiing owiates ef thempdisicd such as

but not i - Nl 4| e LI r metal
salts, suc lé@fggggoﬁldﬁ%@gﬂmn%mﬁfé’gﬁ 3 glg%i %‘?H"%@%?%B%Oﬁﬁg g{sebﬁg)(lgﬂogﬁ@dmglgé odi um
phosphat e; amimdaliylgbosphynate) chiophespHoubte,j phosphibraimidate, @tlospborodiamidateof ni ner al
acids, such as, but. not limt t o hydrochlorides and sulfates; gnd salts of
or gant o achuae i Gptghogfiof s Mo RLLE are ROt fREY wll o oo,
tartrat es, plesplickingi8ate. ableoyhHogihesus-contaminpah&sticsod the maddefed oligbickbadesand
fumarates. For ex e, esters may include, bhut are not limted to, alkyl,
al keny| . aMRY Ry MOALIRY Vit épidingc, Agipnic aF 1S Honin R AMAIMSATSdCy ol oal kyl - and
het er ocycl yiigdagtIstRlIcOfapsikdlbdhth BAtRBonellM&hded wRgth dB Wbt dbataid pHBspHRES! O,
carboxylic acids, phosphaoric acids, phosphinic acids, sulfonic acids,

p (
sul finic atyclss snbomBissarhex ety csErotccRimdes. alpmatis) argiels apdithedike: not

limted tooode)i vaftrasm fvoliMth! Me GoalHePRhidMaG comfRides a1 8G9 MRat al Kyl ,
al kenyl , alkynyl, aryl, heteroaryl, aral kyl, heteroaral kyl, cycloal kyl or
het er ocycl| ycludgpoliistadsncerich mgign.ifoictxaaele, nantihedy gmg|aihastidmg-rich regdey | vat i ves

of formula_ C=x R i , I kynyl, aryl,
het er oar yl n&%@%h%%@e% églg%%lg] ﬂ%,ﬂ%%qq%@ aﬁﬁwgg' nﬁegtaéé)r %(F:%éc ny%!tlgé{(}l vat es
and hydr at gst iaececlgovalfdresg ohisadiconplotegdnwilhhmodigicd ntrhode meplemepitiscor wat er

nmol ecul e, for .ex | e t out ,100, t out 10,. 1.-1to about 2, 3 or 4,
i %F‘t itolds ?g(?BIB%@T‘}“ﬁgY ?rl‘he ?gl\ﬁ??ipe anﬁ%bé)fiy't 3%‘* mﬂ%@“ﬁ efer to a

sol vent oral%/v%ﬁter ecul es. erm ecu

pepti de segitdodemuhadmprise ahé ached niddecalar tags, for example, but not limited to, a
poly-histidine tag, a Flag Tag, a c-Myc-Tag or a peptide tag that an antibody has been
raised against. The modified antibody may comprise a poly-histidine fusion protein. The
modified antibody may comprise one or more spacer groups, for example, such as a

polyethylene glycol (PEG) or a polyethylene oxide group (PEO). The modified antibody
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nol ecul e. For exanple, in certain enbodinents, the nolecular tag is a
pepti de sequence that is recogni zed as an antigen by an anti body. In
certain ewbadivmntds, the nol ecul ar tag may include, but PC3/used1tlop4¥de ed t o,
a poly-histidine tag, for exanple, a Flag Tag, a c-McTag, an S-tag or a
pepti de tag that an anti body has been raised against. In certain

enbodi nents, the nolecular tag nmay be attached to a nol ecule by synthetic
nmeans, by iy bormpiscone of moiegatit iehide metdeddogrogy, da, cxg@aplet d ca@ivgigromer i ng, or
conmbi nati ops the eof In certa | ecular tag s a cloned
Short "ot r oMY PEBTAT apHLEn PR S § etk e i hibfarm o or
car boxy t emay Belparobf aan@mﬁ&cmlfgomhdlledﬁﬁé.t Bhdmedihetint®odsmay b farekaaplbar tag
may be recogni zed by a B%f In certain enbodi nents, the nol ecular tag
may for m aH¥NE AAEBTe ﬁ Y-ion. For exanple, in certain enbodinments,
the nol ecujg99l a9 i@YaRnboBReYitshihs hiodiflte ptddn toapriddRY pfoRiimna: ahgdt e Wi th
a netal ion, % )090] It is to be under st ood that, in certai n_enbodi nents, the
conpounds pREVIBEEChELENNORENETYN £ ATTCIE Riviag 2 bisdieggch rsgion itcAMeEItcd ent er s
may be of githebid g@asé Bhnti&is ( Phe HOMHLOHORE RRy c(91r1 1§ ¥%n P\%tenﬁ Hhuges thereof
For exanpl e, the C ounds provi ded herein nmay e enantionerically pure,

di ast er eoneydusaicloy h@mm&a wstidrendoicgione heampdificpprotein iay ewnirae aneerbodi nent s,
t he conpou i j i i tu

i ast or conBP 2ol A, B Sy lE bt AL FEER, PRI Kt PRe Mo 5 e,
each re5|duacTMgprbpqmﬁe&gumﬂmnHMﬁmﬁybmﬂﬁkﬂnmmmagmﬁtpTMﬁﬁomﬁdimonﬁlguratlon
for naturallygoccurr

enbodi ment £ ‘H%rfsﬁ(%é’og’o ISt é‘%ﬂ 3%%5“’ er‘ﬁ dié}wdi lﬁlad’égtﬁ%‘l%%’ﬁoa‘é’“ée ?ﬂed’éat es is
pr o?n deg mnr@@adeagﬂ)umiﬁﬁ%kﬁrﬁplb Ssuclads aapaﬂyddﬁngﬁeglycglqngagem p(ﬂ@etl(i}ﬂ%ﬂe]lcj?at ez is
i sol ate risin Intr a nodified anti bo nto a buffere
sol uti on; wEf? Z6Hp &%&% %{a é&ﬁgaml%awaﬁ?mm.ogg OPR% Y E e Gne

nodi fi ed oldaeRyed@otor deundlc, drRties crbhiPMaB8a @hﬁla%bm&yb&m Wiheacted

anti body-ol | onucleotlde conjugates and jii) isolating

ant i body- oPMith8soEPSEHENAY resHy B R that manDe prat Qf&rmiﬂgfm QS%O% QtiflonThsy

bi ndi ng thﬁm&&@ﬂﬁﬂﬁ%@ﬁmgge%&kaﬁBQ'iH&ﬁﬂnPMPﬂQﬁxhﬁ&ﬁn&E&hOd may conprise
conjugation at greater 5% efficiency, for example, greater than 90%

great er thE9198bs br Cegﬁa@@méaodmﬁ, gaowsedricingddefirghpligonicisptigle may comprise

ant i body- ol {agnuel spIdhacG a0l HOALES ek AIRRAIDRE LI £RORI TRl Ficg 2 Mt hod
for isolating protel I'gonucl eot i de conjugates 1S provi . I'n certain
enbodlnentehgmndgﬁdtemnkm#ﬂg@nwdhaoﬁmdemmﬁnﬂu@ame@eMBm$SHkamédﬂooonprlS|ng
i) introduci protein conj ugati ng

di f.i i
L) ol eoor afoftfhs® plRft bR P Shdyit 1 el kR R Rt RPrisdy B S0l i I
?t | east oa@nfjm&ﬁréeec?iffabhtgmﬂﬂﬁécl_amtcled&deabr gm_ealtfﬁfent 1{113«11ﬁ8&)%@fnﬁ¢160tﬁll§y to
Ormprote ol 1.gonucl eot (0] ates an 1V | SO atln
e ot TR i e GRS B e bt e 0urerfoby bi i ng
the conj ug@taﬁﬁalet @ PG dr'PRODirbiiZ eThelthdudRdd. olfﬁb@c'[@hb!@ﬁai%nlﬁﬁ%ﬁé &€

conjugation at greater than 85@6eff|C|enc§$ for exanp greater than 90%
greater thBRIYSDEINGrde 'SRt paIPuDd9s SRFP %ﬁéytnt%rwﬂh@rt may form a

prot ei n- ol GARHEIRALILE rGeRl ‘ebgtﬁta%mpfe%géﬂ Ra GO AP tHRMRAILIBIH Sta
modi fi ed ol i gonucl eotide may be prepared
modified antibody. The modified ohgonucleotlde rnay be, for example, a 4FB-modified

oligonucleotide.

[00101] In certain embodiments, the stoichiometry of the conjugation reaction to form
the antibody-oligonucleotide conjugates comprises one equivalent of modified antibody
and at least 1.0 equivalents of modified oligonucleotide, for example, at least 1.5
equivalents, at least 2.0 equivalents, at least 2.5 equivalents, at least 3.0 equivalents, at
least 3.5 equivalents at least 4.0 equivalents or at least 5.0 equivalents of modified
oligonucleotide. In certain embodiments, the stoichiometry of the conjugation reaction to

form the antibody-oligonucleotide conjugates comprises one equivalent of modified
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reacting with a noiety that is a bifunctional nolecular reagent containing
a first reactive conponent that forns a coval ent bond with the

ol i gonuclwot2odeloa4®d a second reactive conponent that napcCrarsaoia/okisakage
with a conplenentary reactive conmponent on a nodified anti body or a

nodi fied protein or a tagged anti body or a tagged protein or other

bi onol ecul e. In certain enbodi nents, the second reactive conponent nay be
prot ect ed suibhdy datbetweeniabdut ndtand ebatt 2Wrifimodifedoliechuk eblidapfongxanydar por at i on
onto the o]ligonucleotide. .[0094]In certain enbodijrents, the nodified

o't gonucl ebith 88 ey bbb bhty ol PRy hPHabgh e DeREr 3,
or inter nabétweeliﬁdbagthmaﬂugcﬂ;?utaﬁmeclrmgﬁm Bet%a@\éuboﬁtcz.i Jg@l%oﬁf&ﬁéq&lﬁdgldnﬂ, t he
art. For exanple, the nodified oligonuc]eoti e prepared,. reacting
with a roi BEYCEEbeu L0 apdRbpptded FBihe e%#%%ﬁfﬂa%@%magowc@ewa % omat i c

al dehyde Opetly8droMBut B AWBbEt 415 Sudal A R betPe¥Rib AR BB fuivaRhisdbdiRagent, to
i ncorporate a hydrazino or oxyam no function respecti vel Y.

WO
2011/ 100498EoTnelssye 1 Thostaishomeup sl the cergyaagiphcashondiayestadiusted © fepai f i ed

ol i gonucl egiydéy BRYonDSRILREL G QR OShin sSfRicREnRAbIdcRYLEiHeat i on of
ol i gonucl eot i des prepared vi a{ pol ymerases or reverse transcriptases with

nucl eosi deantivoghtheiphrabesn qeaiwgetsdi ng an aromati c al dehyde, aromatic
hydr azi ne, . ' . _ e e
ydrazine B@ﬁgﬁf" ﬂ?ce%%m%%b%ﬁ?n%ﬁts%(h@%&c@@%ﬁ?ﬁ@{}ﬁ% chll’g}léa!?ﬁ% g%l%fd;héd $%rm

ol i gonucl e €’ may prepared by post-syn I cation of
ol i gonucl etkipdesinioigomiciopiide @tjugatesodongmnisaramaiuicalalt démpdidicd prokei amle,

tic h ' ' [ iety that i . bj f ti |
ol coul ar  Vaager) Sl E o APl ol a R et B ' Sl o
hydr azi no atrlef3xy.apticaléagelbist 2 5QRQM041EMs, aelchai3n @ubhadhieniast Xhe nodified

anti bodi es are prepared from anti bodjes that are derived from eukaryotic
cells. In eOéwaé#pnﬁ,E aﬁ‘-ﬂﬁfwﬁe%%f aﬁka%téiﬂe%ﬂugﬁ[eflﬁ@ﬁweleﬁaﬁefl%orn&ﬂa?t “from

ant i bodi esid hahindhBobiedchisetle fbRAORIAY Bf O LbGugtibh Soactidh 16 erkethdpRpdaadi ment s,
the nodified anti body includes a nolecular ta In certain enbodi nents, the

modi fi ed apkgBElPAile SPRIUSHSFAMIBHSE PR WYl Teedifiptbrroerng PRWECH st i di ne

rich sequepcg NBahd hildGt f‘.? R9folFEY gﬁgqnh&e&tﬁﬂ’e} Bt Eka%{ﬂ%??&t%éﬁ Sout NS afPdi 71 ed

anti bodi es are prepared fromanti bodies that are exclusive of, 1.e., do not

contain a hioyt 2.dicaevelgnth bsengoenat h8and theat B agavalends batwvepratbonts 0 and a
nmol ecul ar - I i I . I irents,
he phoaphitibs BEORH:C Bl ORI PILA Bbut I r B EL TP BuRe T
cont ai n, farouexarpihieyleras, phosphaioaf 3.0kodglvandd equiedlényd pitosphrooet3es and

am noal kyl .ph honat.e. thi ophosphonat hosphor.am dat e .
Phosphor o B Aacam e PR bard 2 i LR B SRS SReSusiogitihor ot hi of at e,
phosphor an{00d0B] ola¢cetamnshbplivsptiptht antitatde-oliddrachokrbojupacvamnt & the ng

noi eties of the .nodified. oligopuc]eatides nmay be difi V\nts) a cationic,
i oni ¢ or CORERHT DR OFBIat g FHE CH T B0 U TSR RO LS Iy 3l S0
cont ai N bagkbigiae olikdhkAGE EyUhaCihvE Borj@iateda8 Hinfo dHASRBBIYS Fobédabhpas
car bonat es, carboxynethyl esters, acetam dates, carbamates, acetals and the
li ke. the antibody-oligonuicleotide conjugates may be the conjugation product of one modified

antibody and on average between 0.5 and 1.0, 1.0 and 2.0 modified oligonucleotides that

have conjugated to the modified antibody, for example, on average between 1.5 and 2.5,

between 2.0 and 2.5, between 2.0 and 3.0, between 2.5 and 3.5, between 2.5 and 3.0,

between 3.0 and 4.0, between 3.0 and 3.5 or between 3.5 and 4.5 modified

oligonucleotides that have conjugated to the modified antibody.

[00104] In certain embodiments, the protein-oligonucleotide conjugates may be the

conjugation product of one modified protein and on average between 1.0 and 2.0

modified oligonucleotides that have conjugated to the modified protein. For example, the

protein-oligonucleotide conjugates may be the conjugation product of one modified

protein and on average between 0.5 and 1.0, 1.0 and 2.0 modified oligonucleotides that
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[0098] I n certain enbodi nents, the nodified anti body conprises an anti body
that includes a histidine-rich region, for exanple, an antibody having a

hi sti di newoi2ehvwegdon near the hinge region of the anti lpaayus2dih®24¥i fi ed
anti body may conprise an antibody that is exclusive of having a

hi stidine-rich region. The nodified anti body nmay conprise an anti body t hat
is of the IgG type antibody or the IgMtype anti body. The nodified anti body
may conpri beecengugatechontie modiBaliprateid, &g Sxarhde, caxaepgehetbedn IModndl2.frited to, a

pol y-hi stidine t lLag Tag,, a,G- - Ta r i de . ta Rgt an

ot body. nien B2 63k foeRe S bk St BT Aot oo a

pol y- hi st Elétweelimmif%.@,rt@tv&ieﬂls.oﬁlﬂe 3rsagtibkiveen alﬂtah@ﬁ.dlyndmﬁ/edf:orrplri ?e o?e or
nore spacer.. groups, r exanpl e, such as pol yet hyl ene gl yco PEG or a
pol yet hyl eﬂ]égOB}%‘?ngﬁld@?%ﬁtﬁla(“P%‘?gaﬁPﬂéo {}?ﬁﬂ‘?qdfa%’& Pé‘ﬁ?lflbody may conprise one or
ol et es tttmﬁosrcw&@taﬁh dnRREINE, BE abtibod{-BligaRB R coRjub/arbMBeOhHHP t hat
may form a coval ent bond when reacted wth a conplenentary reactive group
that may bbe paituerf antivedy-pligrauerotigls nowressihgeine modifipd afigensgloatides Bty nmay
be, f or exﬁmlb‘éen &)nﬁbé&{!e& tcPthe ﬂ%%ﬁ@%ﬁﬂo@ﬁ tﬁP%hQ@ﬂXhe lﬁ&ggegllduﬂs gemtal n

enbodi nents, the nodified protein conprises a protein that Includes a

hi sti di ne- eligonuelegsidonto thoantibadngt eot vaifpmdy edenti¢rhoérosy the ¢ntise sadipkee -Hor ch
region inc a i i - hesi T i fi rotein may
compr 1 se. an B apferfithy PR ERE i ART RS AR SledOR PR SRRl i O
The nodi f i edy paatoak antiteyy-obgpnicisetidervenjogatertrchayohe sat blinkaggpointk éor exanpl e,

but t Iim to,. | y- hi st.i di . | T -T
popt i det arenmnie BheSnPRAR chudin iyl s mi e S B PR prot ei n
may conpri gfeenpaitipodii-sSlidodidieotide Shiigapy htdafa siftiar fashel beoligohadl @itidesray

conprise one or re space rqoups, for exanple, such as a pol yethyl ene

gl ycol (pEeg)nJI&ate%ﬁ%%Pﬁﬁyeﬁ@Wﬁnaé dgfrrfea% Sﬁ(tﬁé%kagw@n %ﬁ%ﬁb@fyﬁ%t ein may
conpri se oag;gﬁdagwgg&ﬁﬁFﬁggt include a reactive group, for exanple, a
reactive gr Ou%pt hat may form a coval ent bond when reacted with a

conpl enent HOJ0Pkadt seytainginhagiment thepiptae-opeanuclsetids crpypstpsgyovided may
ol i gonucl egt } gl%tur@%?pﬁ%%%—%%%?u?é&fd@ loBniIBYestGvinf Hod i %H%(ﬁrucl%ot'i’&églﬂﬁt or

4FB-nodi fied protein n certalih enbodinments, at |east one nodified

ol i gonucl ebtvicdecmeppiugans td the modidicd protain.dubivheyeintled ledeciensnts plthe have been

nodi fi ed, I S Lited.:oli ' | east
three, at PoonfoiRli i profRihy hBTBEALIERuo hARONE AR 8BDLe Tor 37T e
ol i gonucl eotangée, ppyepamdpnirisied awbsaattd proemt-olgedi¢le@de obnjggeschmwpleintes, f or
exanpl e, three different dified nucleotides or four different dified
of 1 gonue! et a5 ProfsOhorp e de SR REE R ish OB it ot B eyt pr i se
one or nor tesgariklcgided psSnjudatdd te xampdtein add PGt sdiipl guphypc adifremdi f i ed
ol i gonucl eoti de may conprise one_ or. noietjes that .include reactive group,
P or Joxanp! GOt o EEbnrIguRG FORB e heag PO R L0 SPR U GHemnen r eacteq
with a conpdrpimRntas tha!c’j]ﬁatféini, y& hgviapp difftadnt BRYT Rekapapdin@ffordabstithésed

anti body. The nodified oligonucleotide may be, for exanple, a 4FB-nodified
ol i gonucl e@lggoagqlec[tdgqm]ugpﬁdcertai n embodi ments, the stoichionmetry of the
conj ugat i ofpe19ft PR dolintdi], ARLARREY0RLIBORNE L8R CHPEMUGRL €S
conprises one equi val ent of nodified antibo Y and at l|'east 1.0 equivalents
of nodi fi edliggnpgjentide cemngatrs maydie parEeginal/or agolateslhytbinding tegnimaobiieed  at

| east 2.0 WY - I [ .S t Lyal ents,
at | cast a0 huuy HE oy Bleg MRRL ey o KM ETIGh IRbr e el Y

equi val ent ®nofuchmdi frirsdioo niegd mnc | Tlhe tiethe ion maycieclidd, huterhadinmtedtts 2 t he

st oi chi omef i&:l\{el(i)gn L r211% (i\’oon. lél%atli‘lgﬂ arnelf'a(‘)%tiioﬁj cr)]re;[ coobgl?{orrp l;l"ﬂee metal ion may,be

ant i body- ol gonuéﬁeofi de* € rﬂeuga’t es conprises one’ equi vafent of “nodi f i ed
ant i body aminégtidédy catiatitn td aGtadowthraploidé inZh €dluiin. Miidistatiethrophgomagl eot i de,
for exanple, between abo 1.5 and about 5.equival ents, between about 2.0
bnd about Sraptg i oo Cacta i Rad iRt Bt 8 o8 bif EORTA 1 G REGH ent 5

bet ween abgutorginf chfigtoal@iibe Sbl&tRGkINY thk @Rdup thdd ecRIed) bakio st 1Bnikdasld about
3.5 equival ents, hetween about 3.0 and about 4.0 equival ents between about

0
3.5 and abbuifodacstieamid-aritaiiasels aqrbindes Ricanchonipig agids Thesfpicirebesodi f i ed
ol i gonucl eghi gea W-Hé?ilﬁélgblﬁI@ﬂl}ﬂ)@ﬁ}ﬂ’oYe&fmpFlé]ﬁle(‘s%ﬂbh’cg?%hQ@nfa?%@hgef?&_emy be
adjusted to Torm anti body-oligonucl eotide conjugates that retain sufficient
i mmunoreactivity of the antibody that has been conjugated. [00102] In
certain enbodi nents, the stoichionetry2pf the conjugation reaction to form
the protein-oligonucl eotide conjugates conprises one equival ent of nodified
protein and at |east 1.0 equivalents of nodified oligonucleotide, for
exanple, at least 1.5 equivalents, at least 2.0 equivalents, at least 2.5
equi val ents, at least 3.0 equivalents, at least 3.5



equi val ents, at least 4.0 equivalents or at |least 5.0 equival ents of
nodi fi ed oligonucleotide. In certain enbodi nents, the stoichionetry of the
conj ugat w0 208a00496n t o form t he proteinoligonucl eoti dePconjSagatoest39
conprises one equivalent of nodified protein and between about 1.0 and
about 2.0 of nodified oligonucleotide, for exanple, between about 1.5 and
about 2.5 equivalents, between about 2.0 and about 2.5 equival ents, between
about 2.0 [mdoapom ceBtald cadpotinainasnths jminebilieeibiaieo uty 2otbprésadn abmabdilidedd

equi val ent s ab and about 3.5 uival ents,. bet n, about 3.0
ond about  RESDh . GArERBY LEVBER wRo0Eos s Al e & B G ien o or
bet ween 4. Entivody &ﬁoraqmnmloeﬂteSanﬁ’mdiytdhgdnmdogwmj@aﬁes dEhe 1hﬁ1ﬁibﬂ&]3d| n

o St aHPRIRES oG AORR el A PG S He APYST BB o 16 anc

2.0 nodi fi el tBORUEI B d8Soold @stanfaﬁt{@od@caﬁut UaA R rdiRd kdRchmdinki ed

anti body. For exanple, the anti é oli ?onucl eoti de conjugates may be the

clzogj ugato i ogﬂ;riggumlz%garme Thﬁanmp@hz o’ ﬁg@gﬁ;ﬁﬁ%@ @gé;?éght@@ntg 5 and
a o] e

nodi fied anti bodyr, f%rédzlﬁlagrgr%&%%ugﬁ gge%agel bet%v\téeny%mg%glrtlﬁ&z e% between 2.0

and 2.5, beligonaeicqtide, alriciB the, imbwbikieehan2ibsdyaindn 3ntiodi thatiess frech Bisghtd 3. 0,

bet ween 3. . 3.5 or between 3.5 and 4.5 nodified

ol i gonucl eo Cﬁlggtsh%%fga}aﬂf&%té\égﬁg aﬁ?ﬁ&@%@é to the nodified anti body. [00104] In

certain entﬂﬂdbﬁi;nilrscerﬁaimemmodmmnm- bk nrgmnbiﬁtcﬁidﬁlhdééemaym@)mgmeas immybiltieedtlhg 4

conj ugati on pro rotein and on a wee .0 an

5%0 nodi 1 B b haRt o DO R s Droh 2o S e DU LR B Y Fflod s o ol .

For exanpl ef tht hedifico betibadp lamcg@mpblrmtdfdle: amEiBHdygslicesudimyiddeonjilpates.oMhdigat i on

product of one dified protein a d n ave e bet wee nd 1.0, 1.0 and
2.0 nodi f|l=PE'fn6ti‘1r%6 rPHE?IBG?aiyg’é tHY ‘éte’(’ilcgrgf%a}iet Fdere rLt“?*‘f‘ﬁgrr%(ﬂ“f”iléo‘sprot ein,
f2 06 exgﬁgl gwgo %{B‘&(MS@ZKASMM %‘@%@e gro%uf&qgl&u f%lhﬂtﬁéva@r&gﬁWgu?ﬂdle%agze%abet \é\eino
bet \Aggn 3. él’aafﬁgac\gggfgdwe%%éﬁwt@tha Fgﬁf\é\:fgnn@ 1@6&3&1@@1@# rwe \é\gq?tg@?ti%egnt hat
the ant body o1 Barua ot o con o sp et B at RRde R e ane oF
ant i body- om%g@ cebtaulsaéonci@ﬁ]buglajt égwwlhggauﬁﬁw&mewzmm igamiddreot i des t hat
have been | i nkage
poi nts of gﬁ% oﬁ%%gﬁﬁ%%oggﬁﬁgggg%g?ﬁ%ﬁgﬁhﬁg%gyeg%gmﬁgg%ﬁh??%§ﬁ1y i denti cal
acr oss themﬂmhhnanﬁanpbéPnﬁ@nCbihﬂmegbaMp@deN@&ﬁn$umfmﬁWﬁhaand i sol at ed
ant i body- ol i N,y e
2t body- of T SAtiaEEH§E EB TR E% AL TR OB O ot i ne s 1 or
each of t hkinging@atic hﬁ@gOdM gk;roirﬁja,qgmedna tmihbdatalythi dhoidyic attehgtthatkdmse sanpl e
may have a,  di.fferent -o| 1 gonucl eotide conjugate that has a simlar
number of B‘I‘f]ifeéé‘r‘ﬁ}kqséﬁlph 8?:%8 L%ﬁ%ﬁﬁ%h ht antibody, but having a
different pm110f Id wﬁam%nnfauﬁﬁeitsf Dk iBAck1ifd JiftRs ta kbapiNd Gh @ambBiBiSed
conjugated. [00106] In certain enbodi nents, the protein- ollgonucleotlde
conj ugat esHedy- d@%f ipgpbzedanibdymay WOW@taé‘ﬁﬁm@Ialeﬁmcﬂ distmerkfiedon; ugat es
o e oL LI e RIS L AR AL R B LI R

[ u [ l'i [ u [
prot ei n ar antibody WAY fasperize andémdwf,fmdlféﬂm@mtqq@péﬁpg p &nodeghier ag, Hrreiexanpl e,
may have o THEophiZch ARk 0L Ah Aol A e R OB < Meane.
poi nts for me&cﬂlialothgtﬁl@Mmcgndrm(thm@dﬁesywngmmwdbntddm higkage Greech and t he
R e T e e o A G R T T o
a di f f er entvhaein thf 1rﬂmcb1i(]azgé apitiody $ dnantiemiyhhahad fvos ﬁam&ﬁlt(gmﬁludd: that | des
conj ugat ed UglO? . In. certain enbodi ments, the anti body-oligonucleotide
conj ugat esP imeln Pﬁﬁppgﬂkﬁﬁleotlde conj ugates may be purified and/ or

i sol ated bpooann lngcemmaemoamtsl thé@ﬁhﬂwﬁdﬁgonuafa@udemlagétbsz@@tbs nder may
conprise a metal io a divalent nmetal ion, such as a

transiti onpwéie&@nii/ewsolﬂ% bﬁé‘f"’a\’ﬂg ﬁhs ROTASALIPMEREHAS, ML fog el hawingdy o, a
ni ckel 'Onsta@on%fy%aé%mpﬁsﬁgwﬁ{deﬂ @5 ha@Beehi®ob®Be Pdr sBb GBI 1 0on. The
metal ion may beé inmmobilized by chelation to a stationary phase in a
colum. The stationary phase nmay conprise an organic chel ator that

i mmobi i zes and/ or binds the netal ion22For exanple, the organic chel ator
may be sel ected fromthe group that includes, but is not limted to,

i mnodi acetic acid, nitrilotriacetic acid and/ or bicinchoninic acid. The
stationary phase may be a water insoluble support, for exanple, the
statl onary phase may be ~agar ose. [00108] In certain enbodi nents, the




[00112] In certain enbodi nents, the protein-oligonucleotide conjugates may
be purified and/or isolated by adding the conjugation reaction mxture to a
col utm hawOnrglia10849at i onary phase conpri sing a bi nder thaCcThsgohee39o

i mmobi li zed, or substantially inmmobilized, to the stationary phase. The

i mobi i zed bi nder may conprise an i nmobilized anti body bound to the
stationary phase. The immobilized binder may conprise a netal ion, for
exanpl e, ainhaalizdf torist @dtionany , phssec Mhagnm@otilizddiddeomayredraprisc em. The net a

[ be. i ilized b hel ati on. ' ph [ I . Th
motal 1 on HOT R BB e B e Rt Mty Byt o e RERE R R (e Ton, T

ccﬁpper Logco?pﬁsie m]gt-ta@l o, ﬁfrg/aalﬁlﬂ@alcfivdlenge{aEﬁ)ﬁ;L&]:h gsn% ﬁa{s;tiahme&{nmm (rjrent s,

t he net ho purifyrng and/or. 1 solating the anti bodyol I gonucl eqti de

conj ugat esTﬁwetﬁ{ewaaggFéebeéﬁﬂbai%al@w tpﬁéta@am%@%%yssglwr?%i Hifer that is
i mrobi |1 zegheRl iof WRStAMdcabiltYs AdRIEY tZ 8 dick@NoR aStRtibDBAbYpPRASH irdl] Ut i N
the reaction conponents away fromthe bound conjugate and then rel easing

t he anti botyer p§dlidPieot i de” conj ugat es by adding a di spl acing agent that is
sel ective f(ﬂfnkreh{ SRR dnlta8ihdis"HE brotc L8 1i BB RS deQonfus AEARAYEE purified . .
ant i body- ol i gonucl eot i de conj ugates, conprises: i) confugating a nodified
ant i body windprasoldtedibst adding threbinfugeidbnokiajion ouktesttd deolbmnfhaying a stationary
ant i body- ol ti j . £l r . % of e

modi 1 ed anirpo il i RklaR of% intRNELE SLARLRTAL RS o 1, o,

m xt ur e t ostatiapetyuritasdh aihic mgmabidizat bindeamay phragescao mpmobilingl atibodydeund hat has
been innnb}“’z%q.to t%e S tionaﬁg &ﬂﬁgg' il bindigg.%ﬂg )

ant i body- ol b%méﬂnélgtﬁ a4 CORIUYSYEERIEE MY EPYPTE AR b i T PRE i nder ;

i v) el uti ngivileaahdtslfiors QiHQAR @ Mitafsiameicthlriom Them&elubtmay be immobilized by

anti body-ol i gonucl eotide conjugates and v) isolating the . -

ant i body- of 1GERGET LY#TWEY, a%edg 4remgy d%}f@ai }Oﬁgnimgclb%uhﬁ is not limited

ant i bodyol {,g@AKELIESH, b GfcGe)h gL o iFondoslbSPéRel R@. agent sel ective for
t he binder. The immbilized binder may be a netal ion and the djsplacing

agent may HO143kolutarian cdrpinegisntic sciReopeifymgrnd/peisefating the pribogyanl e,
EDTA. The jrgmbiibdtfie doll A8 mdyak th8cBtive TiRihd AE SorfiatR sy vaRd h1&

di spl aci ng agent may be a sol ation conpri'sing a nolécular tag that is

r ecogni zedinyyokiheediopudtsiahiialbydmmebilizod pn a[s@oanaty phase.ctutingithe reseboali nent s, t he
met hod of 1 fyi i [.F Lol i.qo Ot i de conj ugat es
may be by CAPsAG R B R BRhELIalo 1 BB ALRRL GAMELER. T

i mobi | i zedligenudedisit aojngtdsybyiadumpi displacding egenathst iaté¢lamiae Yorpiease, el uti ng

the reaction co nents .away fr t he..bound conjugate. and then rel easing
the prot ei RUBITBBAE o a i T aeey R AR b B sgent “that i s
sel ective ta@rprishe i) donjabatngzadodifigttaribodhhei gt duethk @fiodi fidl odibbmiglcotide

protei n-ol i gonucl eoti de conj ugates, co ises: 1) conjugatin dified

P ot i n i (oRY SRy o e bR et Fb e ot 4™ GOFoR e Hodtrc?

prot ei nol i ganugikeat icgu e HPaldas, thabuihfortic8aios ikiiano 8 Q8tuah nhhigg modi fi ed
proteins are conjugated; ii) adding the conjugation reaction mxture to a

col unm havi Hglienast Beporeaiyispradedeohpimias ey mmobriged torthattativaaryibass:

i mobi | 1 zeg)) bhdiddenSHRbbBNATnRIGRRe cbﬂjﬁ%a_te@'sagétﬁ‘fglytt@ﬁle_immobi_lizq:d binder;
protein-oligonucleotide conjugates sel ectively to"the i mobilized bi nder;

i v) el utiny) cletieg iceetionsaposrantss waydipny the heund antindsic lipeickspidoionggatat| eot i de

conj ugat es, ié’olatia)ﬁ %eaatnitig&ig]g(?lgomc? ﬁhé‘éoglidgg%}ﬂﬂ&&gﬁlgﬁleﬁo%ﬂﬁ&'%ﬁ’iﬁoﬁ by

rel easi ng the ‘bound”protern onucl eot | conjugates"w th a displ-aci ng
agent sel ecligonecléwide thgudsitesdeth a dispdadingagbitlselzgd cliortiebindary The a netal ion
and t he di spl aci.ng ,agent be a. sol utiaon_conprisin chel ator for the
motal,f or RRGHifE PR e B Mo e s Qe QR Be B BHEb 1 1 7
ant i body acsnprizégdi chplage forghcagenl forayankyee, EDSIA . UThcamnoobitjed indg raayel ecul ar

tag that is recqgni zed.by the i ilized antibody. .[00115]. In certain
bodi ment &1 MR RSt ROeGr e ARG B ARG RaY Bt Sttty OR@nbng

ant i bodyol hﬁ%@&l@ﬂt@@tﬂaﬂﬁré‘o@%ﬁih@ﬁi fic afotiRzadlah@body obust , sinpl e, high

yi el ding of c?n?inations t hereof. For exanple, the nethod may yield at

| east 30% FOJ14} o i cereinsamppdimegisniie methor 96 Pwiing gad/esisolafingths BOk#t t o
starting I QEbtRB L AEYes rhd) RIYREIARERARing ME ciij@laths RRY biABerhat iast
40% at Igglg% 50% at IIgeé(j{]}s(t 65% bgt | east 70%éat Iélgéét 75% at | east 80%
at least 85% at |least 90% or at |east 95%i sol at ed

ant i body- ol i gonucl eoti de conjugates, weih respect to starting nodified
anti body. [00116] In certain enbodi nents, the nmethod of purifying and/or

i sol ating the proteinoligonucl eotide conjugates may be mld, robust,
sinmple, high yielding or conbinations thereof. For exanple, the nethod may
yield at |least 20% i sol ated protein-oligonucl eotide conjugates, with

. o, 4= . o 1 o,



[00119] In certain enbodi nents, the antibody-oligonucl eotide conjugates may
conpri se one or nore detectable fluorophores. For exanple, the

ant i body-wbi2gareeddsot i de conj ugates nay conpri se two or PeDS2@ifotasent

nodi fied oligonucl eoti des that have conjugated to the anti body, where in
each nodi fied oligonucl eotide conprises a different fluorophore. The

ant i body- ol i gonucl eoti de conjugates may form a fl uorophore during the

conj ugat i oimmetaiitadon sufs@otlRP]imhobideed, @ann sanbwdy pieast,|utinp ehe reaction

protein-oli onuc“eotid c Q%uga es.nma Cﬁt ri%e one, or pnrq.detic. bl e

£ 1 uor ophor EETPOEGHS BYAIEITE e Reanh ey esets.ag :%Bﬁ R R VRICORR Y
conpri se t vénjpated By addlhd 4 ekgndingmehf theds @lldcgentoe HeehhdeBizéhieihddaThe

conj ugat ed tgptgg. rotein, where in each nodified oligonucl eotide conprises
a di f f er enfPeHPd 5 SHEINE Profi{R-ofgREieptics PyY RS 8‘8{1?1’&?85-3)0‘}%3‘@%@&3 may form a
f1 uor ophor godificl Pebtdil Rith ANlcrtdBhd RBdiFi&PSdoRRelcdrO #2bim bibtGer t ai n

enbodi nents, the antibody-oligonucl eotide conjugates may be fornmed by the

conj ugat i opligaBueeatisa corjuersysi whaeinicreaiy fyp 80 of thsrmedifigrpireteingareani ne gr oup
of an anti leﬁi.iygateﬁoi"i) RYRALT eeomrlrglgatwﬁ%ea{cﬂ& EyREre (IRYoIBAGAViNE & RadddGry

het er obi functional Treactive norety succini mdyl 6-hydrazinhonicotinate
acet one hyuplraag ermeprisSighyinidsy thabhds deen mrmeobifirdil fa the statanaborhpse; oalbinsthg

HyNi c- 1 gG .at .ol i gon i ' i £ fth .t -

et er obt t LSt anr T s RO RRRNE SRLAR ln RSt I Sline o 4rgy

t o f or m t hecacrizai chinpanantsi agap fichetbt boed pratihedigdfBleotidgmnjnghtentridde. The

conj ugation fﬁac%jontinv Ive%VHh additiq$ of at egst oqﬁ.equivalent of
the 4FB- ol PGEHUR &SI A& Ot HRHECH NP UPEESS By e%%?éﬁw’%? oundiPr¥eifio cat al yst or
in the Ior eskagcledtida c&@'ﬁ@te}s&tithf sdighacagy aEHqitEellgbtmel‘f@ﬂ tﬁ?abialagtstrpg 10 nM aniline
or simlar aromtic.amne, to forman, antibody-oligonucleotide conjugate.
In this pawrfle@ﬁ%?fl%md@hw bg %@e@[)wpaa%{ IHPIEaR FEBRTR IO 1A e for mat i on
of a hydr agangishRndhel®r RireRAhSaldfor 3kdnh RO B IO | SRNueh@alAd8ind@hiigrt e
havi ng a bi s-aryl hydrazone bond. [0012 I n certain enbodi nents, the

ant i body- ot GypeRilizdenihody ang the dtselecinagembmpribs ¢ pddioRcopgptiegad in Fi gure
10. For exapRkar bt CRMMGAEISY theRGhoRRMaxlbdd§, conmprising

anti body-ol i gonucl eoti de conjugates and, for exanple, excess nodified

ol i gonucl eB0148] mbycasiainpurbioflinedtshije bicHid o§ perifping and/boidylatyie thomibbdot i de

conj ugat es_ . risi . €. F i I ilij.zed within
t he statio%% §ﬁ%§§§§%§$8§ﬁ§r%%”%g%ﬂ%aﬁﬁghmﬁgg’%EﬂggF%ggﬁﬁﬁggﬁ§%+% agar ose"
or "magnet ihereaf. fianickameddsthythodimey picklpates 38N isdady aibodgonucl eot i de

conj ugat es _may i.nclude .noi et Su s.a histidine rich region .that may
bind Lo et WORHRE RET RIS iRt OelPufk PhabLfulRobl ) ofRobdior he

col um - whicgltldiyy boay [bst Fehar Rhad 0T atedshes %6 ot Ras 70Rlafle€75%, at

P CC T e e

0|igonucle@dﬂj@te@,&&itlﬁ@ﬁmmsﬁﬁdlgbuodaﬁ&i%ﬁ&&lyof el utions, the bound
anti body-ol i gonucl eoti de conjugates may be rel eased by eluting with a

di spl aci ngl%gdRl , Inseretinganbainanisy the msthed ioh gurifing pyd/ox isplatingahippPigteEDT A,
[00123] |”oﬁ&%ﬁ&&ﬂﬁ@%&ﬂ%%ﬁ%@&%ﬂw%ﬂﬁlHﬁﬂhﬁhﬁﬁw?ﬁgﬂ?ﬁﬁ%ﬁﬁﬁ%b&ﬁ&mﬂﬁM be
prepared as depicted in Figuré 11. For exanple, in Stage 1, the nodified

ol i gonuc| etefedbsFarayante. ghapethedimpy viekla a8 rigelaind aiviavpoidangderiteeot i de
in & buff efo Rl &liafienc TG Ll BMVEAEGLLER. FPOSETh RN (URRANIIL) MRy
be determ ned by spectrophotoneter nmeasurenent. ce the concentration has
been det er aftilerstl30%. e ldasif4Pyr; adledsub(ornt hmyt 66 %< hdnge @ %byat Smsfiidhit, nalkastent ri f uge
spi n down r.es ensjan. af, the resultin ellet in Buffer B to prepare
For "reacti R0l FRURE RLERY oo RuREERs PRt Ehey pBllfg  he

ol i gonucl ecdnjwatesondemnticat tb Glart(n@ 2@ ddiprdtcinn Buf f er B by spectrophot onet er

measur enen ification of. the oligqnycleotide be conducted, for
el o ko Y& b Ty il Op R B0 Bl s ool SRaBE TR once ¢ he
reaction hasedaQETRdtRIE @6hjuddid niEaEsVi@ mbicXhdil e FRteR®y Sihidh 6 GWA and t he

Buf fer C exchanged into the system Finally, the nodified-oligonucleotide

( 4FB- nodi f 1&3solhf geihedy-abeangelyotidssemnesten iTon fankd petibedyslisanclcotsEso [i L) by
spect rODhOE&ﬂ'EE%?eVs SMp B istinBRAWrich r&ifif i88luded ih @R M o srthal n
enbodinents,Jt e ﬁggifigd oIigonucIeoﬁ%ﬁi may be prepareéﬂ%y solid phase
synthesis. In certain enbodinents, the solid phase synthesis may al so

i nclude the direct incorporation of a binker during the solid phase

ol i gonucl eoti de synthesis. In certain enbodi nents, the solid phase
synthesis may also include the direct incorporation of a linker during the
solid phase nodified oligonucleotide synthesis. [00125] In certain

enbodi nents, the nodified anti body may be prepared as depicted in Figure

A~ — o o ~ ~ o - o o o



[00127] In certain enbodinments, the purification and isolation of

ant i bodyol i gonucl eoti de conjugates may be conducted as depicted in Stage 4
i n Fi gur ew02011Ron49exanpl e, in Stage 4, the conjugati on PERAS2@N/043% ur e,
conpri sing anti bodyol i gonucl eoti de conjugates and excess unreacted

nmodi fi ed- ol i gonucl eoti des (4FBnodified ol i gonucl eotide), may be placed in
contact with "magnetic affinity beads," for exanple, beads having netal

i ons i Mobadtibaéy vihicht may, foravanplalbledotial lhechbltingtoseheaaltibw ahiyobilizedoheal at i on,

wi th the prqduct tibody-ol.i gonucl eot | conj ugat es .byt not with the

Uit eact ed FOMT 1208 M ROl REBTHEe T HestEe FRLIeIRE o5 ather Rtk eot 1 de

co njh ugat eSmb&VﬂaIbt@%fhabi@ whdgitiged dne iy ®e &bintl B dni alﬂﬁbc)dybﬁjaéﬁanﬁilé] @n Eeags a (r]I e
washed to repove. the remmai ning reacti on_conponents other than the boun

ant i body- ofTEG EvEgls 08aﬁ}aﬁ_@%gh%érh@%ﬁ%%ﬂlﬁ%&*@@ﬁw@aﬁ de

conj ugat es g eatcl 8y EMPARAH aWibddy FhadlisIRERGVOSS, ALEMes nSURIuRS HBUfdiRL D,
which then is buffered exchanged with Buffer E via sequential spin down and

r esuspensi Beh seopasd the doricd wpighodpeiipgrusgotige oBBEstcon Ly BR8N BpTiea

conj ugat espo[QAI284 Hafis C&LERLDY SARRYIHEBBERS byl MEnRER SR LlniggoRKc! eot i de
conjugates may be prepared or purifred, or both, as-“depicted in Figures 9,

10, 12 andant®odwienebibzediooneiaionasy niydd.fanédheiaintee molawadag ey blsolly, and
utilizing B’&ﬁhfbp%ﬂel&ﬁdng%&??én'. 45 %}p?e?meﬁﬁgcuia? tag'lﬂa%% histitfhedch and 13.
p rendl'y manual , “conp

[ 00129] The toltow ng-provi dées a user-rr , rising some
enbodi ment Blised taghe net hods di scl osed herein. [00130] Sol uli nk:

| B S e B TRRES A el
A?tiEod%;Cbﬁgmﬂuahg@hbﬂﬁgﬁ%mT@ﬂr&hﬁmghﬁammu@abhﬁ&m%bk%ﬁ%ﬂﬁ%ﬁﬂhn&nlover;iew
(0] t he Ioconju atiron technol o use to r ar ant.i ol 1 gonhucl eot 1 de
conj ugat es?e?e[aéfo'%9gﬁot%l-mlgqnu&lﬁot%aawP%aaescJﬁﬁ%ﬁ@ﬁ? Qroé%"ﬁ%%’é‘%legtkfgbe pr ovi ded
by the useponhoand my tbmpliRr308inaRBFich ks, whA k34 fof Biasn i) 8Pb&IndLQNt ai ns

the follow ng sections; Product Description; Al-1nOneTM Conjugati on
Technol ogy¢heRiting fay mairon @smpifatd B Eiueeash thafosmed prgteheligeaugieotide

e ST PR A LR B ool IS,
Product Degt#itiboiofor caople.Antanbbuly-iamogdretdrestitimain fhasen -1 érmedon] ugat i on
S oo LA ORRESAA A SIBANGHR: QRIS o oy
The kit r egefiinahgletaHhastidine-rich region, and the formed protein-oligonucleotide conjugates may

further comprise a molecular tag that is recognized and may be bound by an antibody, for

example, an antibody immobilized on a stationary phase, and wherein the molecular tag

may also be bound by chelating to a metal ion. For example, the molecular tag may be a

histidine-rich His-6 tag.

[00119] In certain embodiments, the antibody-oligonucleotide conjugates may comprise

one or more detectable fluorophores. For example, the antibody-oligonucleotide

conjugates may comprise two or more different modified oligonucleotides that have

conjugated to the antibody, where in cach modified oligonucleotide comprises a different

fluorophore. The antibody-oligonucleotide conjugates may form a fluorophore during the

conjugation reaction.

[00120] In certain embodiments, the protein-oligonucleotide conjugates may comprise

one or more detectable fluorophores. For example, the protein-oligonucleotide conjugates

may comprise two or more different modified oligonucleotides that have conjugated to the

protein, where in each modified oligonucleotide comprises a different fluorophore. The

25



user to supply the antibody (polyclonal or nonoclonal, 100 |Iug) and one
HPLC purified am no-nodified oligonucleotide (10-40 0D260 units). Kit
i nstruct iwooarwoepeci fically designed for researchers wCrhiSkourioe4ds or no
conj ugati on experience. A special conjugation calculator (located on a
flash drive) is directly integrated with the protocol and avoids the need
to performnunerical cal cul ati ons throughout the procedure. Each kit vyields
bet ween 20pH&in-bligpnodledtidghbnjugntirsinidyeform & adpplicve dwdng the conjugation
ant i body-ol i aonucl eotide conjugate. Yield is dependent on both the specific
anti body al8“8"i go size. Final conjugate concentrations typically range
from 0. 1- O[0®124] Min ce @ ledfbbdBaenl the bftitodg-bNbdoablettiRtopngdechnobogy: 1)
Conj ugat i on Ch(ﬁ;n i}t@ry., The Anti body-Q i gonucl eqgtide All-in-OneTM
Conj ugat i ofP™RFY PYSESOHFGHPT BRAHSP ASapEe! MTEIE He KPS E¥PPI% T F RIS &P BNt i body
to an oli g@mﬁcsnﬁ%dy%ﬁ aganhp1¢, 68 tHeab € By peNmby &yét%vi@i-thér Reerbbifibtisapge of the

or

process begins with the nodification of a 3 5'- am no-nodified

ol i gonuc! eBeftiHs Mpisth gueaiBidy ke sy drzispnigptinale pestonvhy drakee (AN tsfiinmo- S- 4FB.
This react jnendhiRuantiiey! A0I AORALEE. SBnARORBL 0ighdrbdeimgtangl oroup,
fornmyl benza}tjr;hdemgb{égf). ag the désired ter mdgfl;b?rfmj{)he ol Lﬁganﬁg;&e{gtl de.
[00137] | nthg hefet @iopg ecagfiva igegcpt vices ! @redic ¢b-4 omal
SHyN o T slifalRRLIAE P, BRRhIRouRY SRR AN SR PPN ¢
funct i onal ingplvepthe fddridonacfianteadit oot equarmaledf tbﬂ#EBabhgorﬁnlbbttrmdgthelHyNihe third
and fi nal e, the t nodi fi ed bi ol ecul a i xed together in the
resence. ofCa ARt s it ot et o P Rty CaTrbr TR SO Eoat o af ter
whi ch pur i CataBbt, ONmiV arfl Bid drethniQid brodsitio gmacndgoiet arcangibbdyrdligonsdddtide phase.

br oduced WFRETE TG SR HREIE. t EO eagN 50 TDSDEFOThE DRERESY Cdemandi ng
and sensi t hyRaABaNBSidl RPRRRPAN HabdBNSigoditieokitid cihflgade@asinBh Gl-Pyri ty
conjugate virtually free of residual anti body or ol igonucl eotide (>98%.
Reaction cByfi#2onohddare optinized to convert nearly 100% of the anti body

i nto conj U192 eRYLRLin¥UdIBR; theXEBRey-HiEs LIS BngtkARYVRd. Conpl ete
conver si ong)gf ajnti deymjt 0 .colnj ugat e si reri flf&es gonjeuggt ga purification as

i |l ustrat epuifredms demecd . Figuie il G oldy-cotmhpjortbe teapiehden seriongutercs s purified to
near noMOgnEH hBRASHLNEBLOALMI I FATLUAAL S 00 ARt 0
Affinity boligedudentjdagatlyde ipsrifidicry lgehtgd the ehtilfodg-ofigamcichtgdermatjugaesatnd buf f er
exchanged i nt o | ong.term st orn:dqﬁ tbluffe‘r. ti%oq .olli1 ucl eohi de.conj ugat es
produced witH™E RE TSRO M S B ot ' mMogH “Ep M %%%On%@ié’ R®&ptat 4C in
s: or age ?ufdﬁeﬁm (wlﬁiaﬂﬂ?@be @lled\f‘ﬂnaéﬂ&ti@il@TMe’C@tﬁjmﬂgﬁ%ioloﬂﬁrﬁfydﬁedd@stS’). m?a Ej h[ egal
stages o e con i on process as sunmar.ized bel ow. iti.on etails
or e T 1 st P PR PR R R So MR TR nGBkabreme b4 WGt | pody
Requi r ementish regiog, thitrhddagyd ©lnh@a et iee hicd@ndbllzb 6@ T MafaiHgatd ehdi t i s
designed to prgduce one (1) antibody-oligonucleotide conjugate starting
with 100 j PYUBE ~anychrammmawy %Frﬁeaw%%“a@ thegupuimaadificgroliggmclgnds. adichand one
am no- nodi fi} gl rald ﬂgaib%hl@c?&ﬂa@ fhal R0 1RAEREA idMiik 8 dimilTh&cAUAL FhioRNd
quantity of9 botthh the Std?é%& rIg a&;@?gd %nd olslégggat;gl eptlgggtare tg!erl tical to
t he succes¥nefing pecessong ¢lgan 19€ 1S, begpw prifleE 8 a9l t9e t he

hi ghest quagal.j i, bedi ] i i f : - es and
Feput abl o Jengn@RRALLRIARE bl IABEL PR AR Al M S SARES 4o

pr epar at i oageob ntchi amianghadbdetig3oioty, Pebxatiphe, EDARB. |1 | zers. | f present these
addi tives gﬂbﬁ& Ee { &omyed el or & t%%%%ﬁff%i porl duQRIAEL 1By pSLALLLAYS
Amino-Adig nucl3 ofll ge ﬁeqw renents. e S\n %‘boay%ﬁﬂ gon cf 8oPige

Al -in- O;_ege_ﬁﬂidd(édiniﬁglﬂesil.ghfgdédrﬁplg,gmjgtggan,e}lm%zgiiﬁie@h{igmnéléqﬁtd% m?y b3’

am no-nodi fi e i gonucl eot i de . - ucl eoti des i e o any

monoc! onal pr%’a_‘rg i’le F‘igﬂ%{gll}gga@ag}lg%ghwaﬁ%@? .H; rﬁgegg‘gﬁ%%%% ig{t r aISD chil

m nimum quglidontifeddide F260n 200260/ BN ch LD Rterththe ctibpHofont¥ter

purified am no-oligonucl eotide. Solulink recomends that |onger oligo
sequences {néasg@wng@%rﬂ)e (pacHiAt s Peer difarmingd.ghe bifer selyiasgpdyand short er
oligos (< AQniRled bWddiciaPeenBiTufOsp QR dnld rEddGHRRBE b the rRPRhE FAfct AN
permts. Aigonucleotides < 49-ner can be either reverse phase (RP) or ion
exchange purified (TEX) while |longer oligos (> 49-nmer) can be |IEX or double
HPLC purified depending on the specificsservices offered by each vendor.
Sonme vendors offer these purification options on a custombasis while
others offer themas a standard service, albeit at additional cost. [00142]
Be advised that unpurified 3 -am no oligos contain a significant quantity
of truncated failure sequences that |lead to undesirable conjugation

. v NN AN/ .




TABLE 1 [00145] G WMaterials to be Provided by the User. Variable high
speed m crocentrifuge (e.g. Eppendorf 5415D or equival ent); Magnetic single
1.5 m tuwwe 2etizmoc49e. g. Anmbi on #AML0026); UV-VI S Scanni mgTRseatoophot onet er
or ND-1000 NanoDropTM UWV-VIS scanning plate reader (Bradford Assay)
(Optional); Mcro-volume quartz cuvette (50-100 lid) if a NanoDropTMis not
available; 1.5 nL mcrofuge tubes; Bradford protein assay reagents

(Bi o- Rad, BbOG- E)Qq@par&ov'rdaetiﬂgg@mtbmmdﬂfyiag reagens.tfalderddy nidaseingehe #23212) ;

Cal i brated pi -1 - and .P- arrier tips;

Tabl o- Top. eBmrdgs tonghioB0ORROC R E O e PSR [ 00146] W The
Conponent ﬁbm&g&nﬁfmdebMﬁ ofithe ofipeinalcbiideTad) i candlﬂaaaELﬁr axanmi,ﬁﬂ}l Th e)

conj ugatio rot Qco thre tage process (-10.5 hours in duration

wher e eachgs‘@épuslwé@eilaﬁ Gk P caravest eanefthedfégthaBﬁse the end-user
can conpl e&&nﬁ&t@&@hé{e%oﬁ Rexthiicidy wdayul dévibdnd thhBRFRIO&RRshoW I Ak ages 2
and 3 on day two (6.5 hr). Keep in mnd that we do not reconmend stoppi ng

the procedotmhfinglyghsgwdified: O%Wlwtl@dﬁﬁﬁﬂﬁmedﬁ%ﬁlﬁlckgﬁéﬁl nt throughout
the entire.polR6Gh cdn%e'd@l@ﬂ%@é(ﬁb% 03Iy s %Q'éo : a oforiQe e b GEABITERY, fhat  you

schedul e and plan your tine ac ordlngly hands-on I's approxi mately 4
hrs. [00148}1ff¢1fcthe starting amno-oligo is in dry pellet form If the

| | | | et d
contai ns. aRGRART HBRdShalliiots o bR Red R kiR R i be Wb L
proceed t Oplﬁsageltlfbmsl fn cm’:tam etﬂbadmtéﬁtsotﬂa&Oldmmasesyattmlmwmiemmye thhe vendor
[ d t f 60 t
e and pPBEOBE PR Ep Sy T o radle T PRs shdr R Ga b s i
liquid for ambd&melhg ﬂ&mon@pﬁ)dsb gﬁﬂhHSis%Qiylaﬂse iiddudeehdictict inestpivatidh Sl f o- S- 4FB

is already .in Ii r.m and cncen ration_ is known (units of

0D260/ 11L) hnlfeﬁew g‘ﬁ%‘ﬁlgrphﬁsﬁ IZPRHSE OIS B S equi val ent to a i ni num
of 10 0D26fyou2b] sI@Mtamnmaﬂﬁle&lﬂame%dﬁﬁa@&lmym@e@re@%@@mé & hnto a
dry pellet formusing a vacuum concentr at or . SpeedVacTM from Savant

| nst r ument Eigutenien Fpr seewls trlétaea?gélefnoqlﬁf{ﬁlaaeyoqlqs r{lwéoemﬁmar% Yani no-oligo to

be rodifi eﬂasﬁs%el?dlﬁgetﬂgl(ntib%@ Ot e gfbmx%&‘ﬂle' 108 %%H&tﬁﬂ&%@"f {n%Hnl s unknown
(units of 0D260/ t hen nmeasure 1ts concentration as descCribed in this

Chapt er (S@QIIC?I@WU@)) Tie aptgfody coneeniratinn {A80) mab e detomiingdebyequi val ent to a
m ni mum of p]egtlr(?pl‘-l?%é)g‘le't%? IdesuB Rk CofR e Eﬁg&tégo@%%gﬁen p}&ﬁdthg&p‘g S at e

into a dry ormusing a vacuum concentr at or oceed
[00151] St scglaloh md‘ytmtpliangai bmqma‘ntlﬂmenmﬁ@elsgmrduwheod redespensidn dSuhef o- S- 4FB

001521 A. _E i | nformatio ation cul at or
Loozsa] 1 enbes pdLARHL e R0 R b RTns PR AP Bl Pett %yufromthe
digo vende;tanqalcgiezﬁmlsﬁﬂgzmce Onte tﬁlaéayﬁcbrStolmidddfy&ﬁb&nﬁbdsﬂyug@btdhrtoﬁi@leﬂddl at or

(Secti on Ay Jreen Cellehin Al (O BOMIE SRR LRTR G, b 2L hofst e
HyNic-modified antibody, may be exchanged into Buffer C. Finally, the modified-
antibody concentration, for example, the S-HyNic-modified antibody concentration, may
be measured by a spectrophotometer measurement, now in Buffer C.

[00126] In certain embodiments, the conjugation of a modified antibody with a
modified oligonucleotide may be conducted as depicted in Stage 3 in Figure 13. For
example, in Stage 3, the modified-antibody, for example a S-HyNic-modified antibody,
may be reacted with an excess of the modified-oligonucleotide (4FB-modified
oligonucleotide), to form antibody-oligonucleotide conjugates having at least one
oligonucleotide conjugated to each modified-antibody, for example, at least two
oligonucleotides conjugated to each modified-antibody. The reaction mixture will also

have unreacted modified-oligonucleotide (4FB-modified oligonucleotide).
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b) Total 0OD260 units as listed on the Certificate of Analysis; c)

A igonucl eotide nolar extinction coefficient (liter cm1 nol-1) as |isted
on t he CewOi2biicmv®3of Anal ysis; d) digonucl eotide nol eealrars2eveiogIty
(Daltons) as listed on the Certificate of Analysis; e) Nanonol es of

am no-oligonucl eotide as |isted by vendor on the Certificate of Analysis.

[ 00154] Enter the total 0D260 units and the nunber of nanonol es provided by
t he vendor [08127he IGarrthinfdntatigncofs, uﬁa@hyﬁdaaommmsdmumrdfyntaoonwti on of the

total 0D260,.unit 0 de are ,goin b d. Th cal cul at or
oo ros” c RSy S R 2SR Mt s Seed pised BRSRL Rl o
determ ne &henph)istagof, twﬁﬂghtﬁﬁl/r%aﬁﬂmu{t&@,]&ﬁiprlbiﬁlgTaﬁtﬂaoay-l gi naI

Certificate. of Anal sis is not available for ever son the required
i nf or mat i oR1FORHC! %QtidFICOIB%ga&‘éﬁ@? &YCERP Wﬁﬁf&éﬂ%ﬁ“‘“ﬂﬁi@%\ eﬁé fBre known ol i go

sequence (inagiridd bﬂ@nﬂ@l%tfde? alay R ?)ac&f‘mlceﬁt@&rvﬁ{he hal N HEENR 08 e Websi t e
using their comrercial digo yzer (see link below). In these cases,

si nce the exowlc. beplsbaving métahlﬁas WHRRTcE shappre iy alalileriy be brung sele@ivelyn t hei r

ori gi nal iR GitPrhe ?fb%{lé{%ht?bdd? o godmeﬁﬁe c%\{j%'gbt@?ﬂ)&noy@l% flust enter the
nunber of 260 units actually beinhg as well as the nunber of

nanonol es reprctssianedticdsyligohied codide Pngaithtesiniibrdy- Cﬂllgem@tm}ld@mlmhtecmvcul at or.

[ 00156] Fa # t j ugation
cal cul at orbéae%i bg?ﬁ(f I%{l%“%ieé %%Eg%r&gy&%%a¢$%ggvg&o Jlre}"lia%s?}hé rl]e\efiwmlq'lg?lﬂ i srupt
and voi d subseguenpomaltsalicatian tiabvohd a:m@od}bbhwsclsmde Cblh]egaI@l dhek at or
spreadsheet  af r dat try.. B. . Re Am.no- A i go [ 00158] 1.
Rosuspend PHECLEPHERbReaRk S B Lo Ko DIo6 HA0: TRRES) Toit o 100
i uL Sol ut i BGff&.D,Ritaet then fcsmeffaedi et dh@ipet maanzdlfﬁeﬂmﬁs@qmdnﬁﬂ&pin&iowg aad P- 200

pi pette (barrier tip) to co Iet resuyspend t igo pellet. Also rinse
the wal | ofew%aenswé?sn@rpr e@fﬁéwﬁ ©higne 0?49? Hlsedthag any and al |

ol i go pel |l pgo128] end @énaiﬁaeﬁlb@@mnfseﬁl@@ﬂﬁaﬁl@ﬂ%&ﬂm&%@bmuga{t&%@%e . If nore
t han 40 0OD260 units are resuspended, transfer a vol une equival ent to 40

0D260 uni tEl‘epﬁ?‘bormlﬁ@r(’fPﬂtBeaSéﬁHlCTﬁéjlqu%mteh% 0, hapnd/loh h@re@@r%% i with
Sol ution Amo3iQH ﬁ‘atﬁe%lah%{mhtmoag 8 uﬁﬁﬂngﬁ%&m@@oﬂgonwsotfd%&&%@ﬁfa%a%

am no-ol i gonucl eoti de at - Vortex the oligo solution for 60
seconds t hBigusehi®.ilfluge 13. he am nool i gonucl eotide for 10 seconds at 1,000 x

g to coll eiotbBP " iyl floiants aif Aol Raimroceed to
neasur e th@o F EO COI’]Oant th)On q%%s% % asurg}%n% &H.l fments
Concent r at ofothe omthadﬁpaddrsc(bpMOHEt er: The am nooligo concent r at ion can
measured e o] on t| 0 or VO unm sganni ng
spect r ophotéorr]rgplar g?élhék %%t gﬁlgwcﬁﬁl%)‘gg)m'%en %I]%‘]l%? OIélf(?onvent i onal
spect r ophotvwoget &i0)a wuraMh@an(Gamog:Nuedt H202-60)100 iuL) is required. Follow
the corres S g i nstructions f e f@tyeof S ctropm)éometer as
sumari z ed[)@g afv A[Ib](ﬁ‘ﬁ?%ézjjmﬂ)i‘ I?rtBe ﬂtiﬁié @Qg‘t‘cﬂ?ﬁ)ﬁﬂ%tggﬁ’%p@? (‘eogugeNgthoDr op TM
ND- 1000)

[00132] An overview of the bioconjugation technology used to prepare antibody-

oligonucleotide conjugates.

[00133] A list of required components and those to be provided by the user along with

storage conditions.

[00134] This chapter contains the following sections: Product Description; All-in-

One™ Conjugation Technology; All-in-One™™ Conjugation Process; Starting Antibody

Requirements; Starting Oligonucleotide Requirements; Kit Components; Materials

Provided by the User; Component Storage Conditions.

[00135] A. Product Description: Each Antibody-Oligonucleotide All-in-One™

Conjugation Kit provides all the necessary components to generate one (1) antibody-

oligonucleotide conjugate in just over 10 hours (~4 hr. hands on). The kit requires the
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[ 00163] Determ ne the concentration (0D260/4) of the resuspended

am no-oligo on a NanoDropTM as follows (renmenber to use barrier tips): a)
Prepare aw@:288000498uti on of the dissolved am no-oligo bycrrsasfieesBng 1 4
with a calibrated P-2 pipette into 249 4 nol ecul ar grade H20. b) Sel ect the
"Nucl ei ¢ Acid" nenu option on the NanoDrop TMand initialize the instrunent
usi ng nol ecul ar grade water. c¢) O ean the sanple pedestal and bl ank the

i nst rument usat tasuBdly niel adbddyr(poiyedeal bR2Mondchmek 10heg)xas ehd HRLEpdrifiebl ank i f

necessary to.insure that i i. | . Measur.e the A260 of t.he  1:250
eosalY gtRinh TGl icheolife B st D N S rebiBFuY: oo az60
\(/g lue. [ Og&@@ne(ﬁﬁr effsleilir?I&:rS’ ‘ﬁﬁl@ l’iﬁhlﬁékl Mﬁ&l Ohjggﬁicﬁlfﬂzgp@ﬁj:wh @%ﬁ)b%{%ﬁ?ﬁﬁh@dﬂoﬁf f)l’

ectl on , reen._ ce . cu tor .deter s the as
the total @é%%@ordﬂqcafad Bﬁﬁgéﬁlaqcigﬁe} laﬁ?fsct dPte%Wﬁlag?glt%woiO@é@w aw%%; tﬂ% | ow
cel1s). A RiQito P nhthcARR 60 c@AREhA HBIIhBIThOprodQuRD26Q0 Rivigdsar € required.

nd
[ 00165] Inportant- If less than 10 OD260 units are recovered after
resuspensi biwedit 060 1uiefi highdn aurifidi ivedyotoruge antitodyplganaelcetitlersoniogdo260 are
tube and by AL TREp R of bbAIEE BHL YRLSAL ph it oBE ERe kB e ST oceed
wi t h the prototationy tQfita6]rageicend.l daahgtdl- VI S Spectrophotbmeter [ 00167]

Det er m ne ngent.ratioav(0D260/ 4). of the resuspended,am no-0ligo using
o quar o i iBE L R ™ EB e renel i A5 ERASIRGCABEEE; Pishmor onet or
as f ol | owsAgtigsgriieiont @edsisie Ablainromet™ Copadatioh @8 L68|préyrictany Hydrabinki™ t ube
prepare a 1:250 dilution of the resuspended i no-oligo b rapnsferring 1
ML with ag%«a}l%tmtaﬂl&% a@@lﬁ%%@r@ﬁlﬁ%@?ﬂ% Q.SAluS%ﬁegaﬁgweéri 190, [00169]
b) Bl ank t&@%&&% rORROBIB LA tBE m3GBicatBn WSk RYo™! Aftbatoddicade H20. [00170]
c) Measure the A260 of the 1:250 am no- olrﬂéggi{qﬁRecord t he A260 val ue.

[00171] Enflégonpeotids upipgayexsond! i hlygralink Galgdonfoy-4ih- dhiregcEet i on B,
green cell T i : t : t ot al
00260 of 1 gb L L n B e R e BT ida ) A
m ni mum of thedleopd daming ohthawligenyalcofided0 0D260 units are required. [00172]

| nport ant - ss. than 0D260 units are . recavered,afier.res ensi on
ot ai n_acal¥EEr TR s oF BB, BISHREA 81 B0 Gy Shus RRINTERE G
transf er ais raddifigdatsingqubtiad Hytraltink ¥0in@B2BDed SHHlySlid. This NHHtheredctsheaitand

B:: IO,? g CE)Ih? {3}51]?13 lres}/d?lleslf gl%o}pgra%igg ijﬁic\,\fiu}lct%ioﬁgll glflctnipg ?hy%’razgnr(])ggo n{a(r:)rﬁc?e? %n‘yc\)/I t eh the
antibody. In the third and final stage, the two modified biomolecules are mixed together
in the presence of a reaction catalyst (i.e. aniline) to form the conjugate after which
purification is carried out using a magnetic affinity solid phase.

[00138] 2) Conjugate Purification. Antibody-oligonucleotide conjugates produced
with the All-in-One™ kit are ready to be used in the most demanding and sensitive
downstream applications. The kit delivers high purity conjugate virtually free of residual
antibody or oligonucleotide (>98%). Reaction conditions are optimized to convert nearly
100% of the antibody into conjugate leaving only free, excess 4FB-oligo to be removed.
Complete conversion of antibody to conjugate simplifies conjugate purification as
illustrated in Figure 14. Antibody-oligonucleotide conjugate is purified to near
homogeneity by selectively binding the conjugate to a magnetic affinity matrix allowing
excess 4FB-oligonucleotide to be washed away. Affinity bound conjugate is then gently
cluted from the matrix and buffer exchanged into long term storage buffer. Antibody-
oligonucleotide conjugates produced with the All-in-One™ are stable for up to 1 year

when kept at 4 C in storage buffer.
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[00173] D. Buffer Exchange Am no-Adigo [00174] 1. Prepare a buffer exchange
spin colum (red cap) by twisting off the bottomclosure and | ooseni ng the
red cap (Wo 2notr100930ve the cap). Place the spin colum iPaT@saoiambk44eTt i on
tube (provided). [00175] 2. Mark the top of the spin colum (red cap) using
an indelible pen to identify the oligo sequence. Using the sane marker pen
place a single vertical mark anywhere on the side of the spin colum as

i 11 ustrat efD0I8OpWC. [ODBh7Gi)e" 3 ComugaimnthcesgnlTheamieustmgeasﬁmnbbmugambm t he

centrifuge _and bal ance. appr.opri th an C Oient
The ver t PoaPon e BRar BIGE bt S 0iBRRRL AR £t B o ang
away from [ged40pnoerSiafing Jmnb'oqpareqm{ea&i;%?]ThéAnﬁJaﬂiyr(blﬁg@gecla;tud&,A51Qa x g for 1
m nute. Discard. the flow through fromthe bottom f the col]ection tube.
The col urmORat rYgajien Iéﬁbse%eﬁlgm to@ratioT Bl ) enBPadiEosREILRdRAOBAERE | nt o a

new enpty g@ﬂnhgaﬁthqoo %glaﬁaﬁymﬁaﬂm@%)anml; szg%}dléss of\Rfl subtiag Al e80! ved
am no-oligo (10-40 0D260 units Iin Solution Ato the top of the

dry resin pago-nmdificsl qllrgen@ﬂﬁOHd%@ptﬁﬁ]pmﬁO&nttwe Thgpralite yid @entity af bathe.

Loosel y regaR:.g aHﬁQcQ% ahy OQ%dnﬁﬂgot{dQ%resontl@aIQQ {aede b defiR & ﬁ%gtiofnuge
Centrifuge at 1, 9] Inportant- Rotor Speed nust be
set to 150@r0$@cgl (W@Fe):ommnd\wnﬁ@@@tm highest @REY antibedicy arldahgoncleotifiggo
Lgfﬁ;@r teﬁa ert tgg gédége%taht?%gﬁtgﬁlg H%%E%FJ Ary 3 1%@?% %otbc% n%ﬁ@ﬂl@%tﬁ%&%%rclﬁ gﬁ 3 ame
am no-ol i gantlbsdy ma}t&d;onlcﬁﬁtatﬁuﬂg)lddtd BSA Ioog;élahrtmahﬂmemvﬁrpe&ﬂentltﬁew he recovered
vol une is rotor. speed is not calibrated. If this

i S
happens, %é)dwéﬁfmu?tLPﬁéeqlﬁ%dg)ﬁﬁoe]%r8fe(?ﬂw Bat 1,500 X g speed for an additional
m nute to [0OA4YEr EaISYarﬁir[ga&mﬁﬁ Gledoutidlenidt ReqsiginienBOMueANtipdd9180] 6. Measure

t he recover d vo 4) no-ol i at the bot of the collection
tube usi ngOdepus B&Ei f%:‘éf“c én%m ttlﬁ Qﬁéﬁngg 1 onjugaty a%bﬁgg}"sﬂt?ﬁ? Pirbé™mig0181]
Not e- Yi el gholiffieASBENUALS i (PU-00 Bt @tia8 iR 1&IhY i anly Snd@BBIBAA ok Yoly 8694 f or

am nool i gos rangl ng in size from 35-60 bases. Recoveréﬁ)g elds fromsnaller

ol i gos (e. G-dass anpbasly. dhepwinselisaties gupna gantsaf 100D:0dnd e si ze

excl usi on |afiudunfl 405D 5 Pihs GPHYIT pAE] mindBKEm SRRl AATI STal | er { han
20-nmers through in colum to avoid oligo |oss. [00182] 7. Label the

tube with tdq@mm@ndsé mptndlgolswgl@nqe@(eam& 4Pomemnbe exalﬁl)esmgtwleﬂ édamifhe
am no-olig 3 i, Gakd0 ve
Sul fo. S 4E8° ké%%hggrgtoﬁ i %424&5&% ’ﬂ ' %MP%} I{‘?] F S PPESD % S- 4FB

reagent ; vperrtrﬂx Obgor30lcstmtre Hd9-mo calebeuspendverﬁh Pest RP) beioDVkctmogat | on up
and down- I {)url e%?ﬁi%?)rvyhlfe?oggléllr cl)l}/gos ((3>S!I'9S %%B%aﬁ Qe IESP})rec{ougle Pﬁﬁﬂﬂgu%qiet o the wall

of the via
depending on the specific services offered by each vendor. Some vendors offer these

purification options on a custom basis while others offer them as a standard service, albeit
at additional cost.

[00142] Be advised that unpurified 3’-amino oligos contain a significant quantity of
truncated failure sequences that lead to undesirable conjugation products while unpurified
5’-amino oligos contain up to 50% of A260 units in the form of shorter unmodified failure
sequences that never form conjugate and thereby alter the stoichiometry of the conjugation
reaction. For best results always use the highest quality, HPLC purified amino-
oligonucleotide available.

[00143] Note: Please be advised that some oligo vendors will not HPLC purify amino-
modified oligos or in some cases longer oligonucleotide sequences (modified or
unmodified) except as a custom service. However some oligo suppliers do offer these
services as a standard option. Solulink recommends that customers always use HPLC

purified amino-oligonucleotides in this protocol. We recommend requesting a mass
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[00185] F. Modify Amno-Aigo with Sul fo-S 4FB Reagent [00186] 1. Enter the
vol ume of am no-oligo to be nodified with Sulfo-S-4FB into the Conjugation
Cal cul at ovO(2Bactd4n C, green cell). [00187] 2. Add the ipodiusatien2446% une (4)
of dissolved Sul fo-S-4FB reagent as displayed in the Conjugation Cal cul ator
(Section C, yellow cell) to the am no-oligo; vortex to mx. Centrifuge at
1000 x g for 10 seconds to collect the entire liquid contents at the bottom
of the tubseci@ 1B&Infidn tHerfnabatadityawhanaeai dbemide atasy @eftorm 2ontfioms s t o nodi fy
t he ol i go. %00 ?‘gﬂrl GhBuf.tf er change and qﬁ centrate 4F -Oti go [ 00190]

Fi ve minutB C%‘% lepgh LY 3R 3T RS PRECYERI TP 3 HRHEPILTBR B RE i on,
pre-wet anano@eouppi As Epdrctil nAS wieBalot ReéminbBnd 1% Sedeldli@bnuc[d0dO1] Pre- Wt
Spin Filter 0019@ 1. %en the |lid of an assenbjed filter unit; pre-wet
the filter PITBBIUNE MRS HOUSECC bic BHEFERC HiBd5nd 808 1APREGEY BEFUSS by

addi ng 5004]) fifnes30lavbid PBtehtidl QohtliBinhiidid Sid/orerRS- ANtk QA WIRred. Pipette the
sol ution up and down using a P-1000 pipette several tinmes w thout touching
or damagi neligonucleqtide spqugesebr ane. [00194] 3. Open the lid to the filter unit
and wi th gjgMad] hendse kaRHohdRs £ORGRM hatgk jpody from the collection tube
and with a"rapid inverted fl'ick of the wist discard the entire vol une of
Sol ution C fronfABeEdoncentrator body into a suitable waste receptacle.

Pl ace the enpty copgcentrat. dy_bhack into the collection tube. [00195]
Buf f er Exchange 4F

2-HP Reagent 1mL 4C

1 Room Temperature (1825°C)

Flash Drive

[00145] G. Materials to be Provided by the User. Variable high speed microcentrifuge
(e.g. Eppendorf 5415D or equivalent); Magnetic single 1.5 ml tube stand (¢.g. Ambion
#AM10026); UV-VIS Scanning Spectrophotometer or ND-1000 NanoDrop™; UV-VIS
scanning plate reader (Bradford Assay) (Optional); Micro-volume quartz cuvette (50-100
uL) if a NanoDrop™™ is not available; 1.5 mL microfuge tubes; Bradford protein assay
reagents (Bio-Rad, #500-0006); Bovine IgG concentration standards (Pierce, #23212);
Calibrated pipettes (P-2, P-10, P-200 and P-1000) and barrier tips; Table-Top Centrifuge
(holds 50 mL conical tubes)(Optional).
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[00196] 1. Transfer the conpleted Sul fo-S-4FB/ am no-oligo nodification
reaction into the enpty concentrator body (- 100-125 itilL). [00197] 2. Add
400 tit Swbuvieno4d3to the concentrator body to bring thecratsaéiiwadsde to
approximately 500 ialL. [00198] 3. Using a P-1000 pipette, m x the solution
in the concentrator body up and down with pipette action -10-15 tines

w t hout touching or damaging the filter surface. [00199] 4. Close the lid
and mark t[09146] t & TheiCompohdnt Srordgd€hiitighange sta ioMablD2. [ 00200] 5. Orient
the oligo spin filter A@ﬂﬂ%‘t@ﬁ centrifuge so the volune calibration nunbers
face toward the center e rotor. Rerrenber to use an appropriate bal ance
t ube Oppos| te the oli go Sp| “A‘A“:HA",. it 002046 Centri fuge at 15, 000 x
g for 12 min. After centrifl he concentrator body
will generally be between 25tand 50 JAL; sone #&%nsl ucent col or may be
associ ated the concentr at ed| Sicdktagearrpegicateqy.  [i ghtc brown). [ 00202] Note- W
reconmend as a precautionar y—rzg,a@wagem D@ic&@r thegdiTrst spin that you may
wish to retain the flowthrpg BerRettom®oefthe collection tube just
in case the filter nenbrane ‘?ﬂghér : p%bhs?n\ﬁﬁeﬁr hnéc'go bheen damaged. [00203] 7.
Repeat steps-2 through 6 foUPM{4y™SWe™ i onal| tfifes|to conpletely buffer
exchange and concentrat e t he'bmpdliggpipliglde cogptenot 2864 p any of the spin steps.
[ 00204] 8. Inportant- Alt ho{aghmofifedatiomgipotiee Cydl egGar e ti ne consum ng and
tedious (total tinme - 1 h) step is critical to the
success of the conjugation ess Sul fo-S-4FB. [00205]
9. After the final spin, check the volune in the concentrator unit. If the
final volu I j th | LLL by
adding a s@l1u$a ?gﬁ%‘%‘ﬁ?ﬂ? tl&gpﬂoﬁ%‘:"{()lﬁuc@&ysft&??? Sl'srga %//g(}lﬁyrr@ 0%ugmgrﬁ)eat er than
25 p, L, cowhémgechtstepoekes S¢Vf'3t?¢1é01trh@ awpipketd. i IF desiralorthaerfdewenmn somplaigt es unti |
t he vol une t uni t and
using a P- 5{3&%?%@?}6?%;&% hq]%{% B%??ed%ﬁ%té%ﬁata%ug%%Sg)gné)(:qsh?j’ 15 tinmes to
fully resuKpgnd nithéthdFBe db h@accommend stopping the procedure after Stage 2. The only

convenient stopping point throughout the entire protocol is immediately after Stage 1 so
we recommend that you schedule and plan your time accordingly. Total hands-on is
approximately 4 hrs.

[00148] If the starting amino-oligo is in dry pellet form: If the amino-oligo to be
modified with Sulfo-S-4FB is in dry pellet form and contains a minimum of 10 OD260
units and no more than 40 OD260 units, proceed to Stage 1. If more than 40 OD260 units
are provided by the vendor in a dry pellet form do not make adjustments to the OD260
units at this time and proceed to Stage 1.

[00149] If the starting amino-oligo is in a liquid form: If the amino-oligonucleotide to
be modified with Sulfo-S-4FB is already in liquid form and its concentration is known
(units of OD260/uL), then transfer to another tube a volume equivalent to a minimum of
10 OD260 units and no more than 40 OD260 units and concentrate into a dry pellet form
using a vacuum concentrator (e.g. SpeedVac™ from Savant Instruments) then proceed to
Stage 1.

[00150] If the initial amino-oligo to be modified is already in liquid form and its
concentration is unknown (units of OD260/uL), then measure its concentration as
described in this Chapter (Section C). Transfer into another tube a volume equivalent to a
minimum of 10 OD260 units and no more than 40 OD260 units and concentrate into a dry

pellet form using a vacuum concentrator then proceed to Stage 1.
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[00207] 11. Using the sane pipette, rinse the filter's surface 5 or 6 tines
with the oligo solution by repeatedly pipetting the 4FB-oligo solution over
t he enti rwo=orfme®3of the filter. This rinsing process POTOISRE 10REBI any
filter bound 4FB-oligo is brought back into solution. [00208] 12. C ose the
lid of the filter unit and insert it back into the collection tube. Briefly
centrifuge for 10 seconds at 1,000 x g to collect the full 25 ialL of

4FB- ol i go [00db1ht Stagelﬂﬂbdhﬁnatmh of k—‘nmmm@tigasttunmbmte \uﬁi SulfoES}@EBQ] Leave the

4FB- dif 1 1 1 d dt
A eeure  n018gl SR, Rk AthoiDiEs RRMHRh o Lot Il ™ 502251 “Rere-

I'f the fil[00158F MOEnsHihtifelicentd ymias-opf@peihyteridis@ly Fmie4tgool i go can
remai n bound tqQ the fll'g‘ﬁ(r;A ?urface Leave the 4FB-oligo solution_ in the
filter uni YohdAT T Cerifieato pdpalysigniodhceamieatio Ffaleelm@e@mn ABegfeYimed on

the spect r ophot 9nBfiginuclbORié hdhe bk 1iRAsSInE CAfiifcsd bORnGPRGent rati on [00212]

Measure the concentration of 4FB-nodified oligonucleotide (0D260/ 1ul)

within the fil t®r TetaHla2r0uits ps bhiefyon s hertificys ef doalpiime UV- VIS scanni ng
spect r ophot Omtgfoﬁ%ﬁgcleé\ﬂ?da%w@%é\l% L090ieRT1iRr GRPHBPYONAd on the

spect r ophot onet en using a conventi onal spectropho oneter a quartz
m cro-cuvette (50Ceadicge bf Atalgny;path | ength) is required. Use the

. . be
avai 1 abl e To you PETER St AR o BRE sy W PoeS e B Ry B on Ui ng
a M cro-Vol une NalAmEJtymp;TM Spectrophotorret er [00214] 1. Pr epare a 1:1000
dilution of the te P-2

bl potte) 1rom i HentEmEss cgpmior BouplebiERTERLtEhbagT G ER T [be
contai ni ng 999 pl Amwlyeicul ar grade H20. Label the tube with the appropriate

oligo ID. el ect NcIecAc men tion qn the
NalngDr opTN&OgﬁéianP‘ieéﬁie%athéPq%ﬁ?ftg e ?nm[lllfﬁ.r)?%é]nogm feb Ifé’é(ﬁiegl]?@ Neanpl e
pedest al apghdbt dike t@ﬁlflca%mﬁﬁwls Wich e FB} @pUHiRR 08MRURaIEIB260GARE T rm a flat

baseline by clicking on the "Re-blank” icon and reblank if necessary. C ean
the sanpl ePp&idestrgicomeyo by podifizd. Hhe qyicalotr scquives thobtel arlugs mrovideden quot  of

the 1 1000th%'i%rtﬁic'a£%f9%hl‘§§1‘s AU ASm SR AWas: bhahbBotQomkpat h | engt h wi ndow.
[00218] 5. Enter the resulting A260 1 nto Conjugation Cal cul ator (Section D,

green cel | J0019hk &etheerigind Ceifichteohénalgiis pinayaveieble nodateratéasen. ofe t he

4FB-ol i go -fe 15?01*8&@%@9 él é S eglglla%ﬁ bgﬁas]tl%g f(c? llAa Ifgedl% %Inovan oli

cal cul at or en prgceed to step
6 bel ow. | $equé*®e clabludlhgnmdlfrdamk)ays Iﬂ‘tWSEDN(ASB@th:lOgIB, wnie y@ﬂg their cel | )

dt t 7 | ow. .[00219]. 6. h
Concent r at PR R REyeaar Fotr gD (bt 350 6 eepbur D g 8ed 1o
nmeasur e t hendolan@@oksfoMatdby fhglhsidot bl thelt oRginkloCasficeserAdagdisiiyndSect i on | of

;P ![ ZI‘ prsgf:? f Bﬁerlavillg\é@ogﬁ%er@?g Er-lter t 8unsl‘t(>)elr%% 0%966 {]mi:[tsha%tu%ﬁ}? geelrrllé rrng'(th%ed unit until

well as the number of nanomoles represented by that OD260 units into the Conjugation
Calculator.

[00156] Failure to enter all the required information into the conjugation calculator as
stated on the vendor’s Certificate of Analysis will disrupt and void subsequent calculator
functions. Always save the calculator spreadsheet after data entry.

[00157] B. Resuspend Amino-Oligo

[00158] 1. Resuspend the amino-oligo provided (e.g. minimum of 10 OD260 units)
into 100 uL Solution A. Pipette the solution up and down 30 times using a P-200 pipette
(barrier tip) to completely resuspend the oligo pellet. Also rinse the wall of the container
with pipette action to insure that any and all oligo pellet material has been resuspended

completely.
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[00220] 7. If the 4FB-oligo concentration displayed is greater than 0.6
0D260/ 44, dilute the 4FB-oligo in the filter unit by adding the indicated
vol ume ofw8aburioe+¥3C (4) from the Conjugation Cal cul at oPCTESeetitoni4By 3rd
yellow cell) to obtain 0.6 0D260/4. Then re-enter the adjusted value (0.6
0D260/4) into the Conjugation Cal culator (Section D, green cell). Once the
4FB-oligo is adjusted to 0.6 0D260/4, proceed to neasure the oligo 4FB

Mol ar Subs[00ﬂ59] oQ. Ratéro thas 40€dX60meds ard rSespendad, transfer & holsmprgdiodait. Leave

the 4FB-d tion.in t nce . r t ,unt fter. tion |
oo ore 30t 4o i oler ROPRETEITL B b ianape o g b Sh a0 o' 5
OD260/ 4 at At Bioge thelft@tailigy uluedprG@ndiria IESLbeﬁldé(FBnﬁbloggomﬂlebh& £ OICENt r at or

unit with itional centrifugation tine at 15, 000 x ntil a vol une of
- 15-201al f@qﬁthﬁeaogﬁathﬁﬁ 0 Y0 91 e easgsBien cenyfukc &Mqui r ed

4FB- ol i g0 gRRBALIAIL QN 0isScdaBS Al m)d,x J 8-c8McehetrNEliNBR S A M alcuRtbMt O the
Conjugation Cal cul ator (Section green cell) and proceed to Section | of

thi's prot oelhe viskRraceeh e m%u@tlﬂf‘g‘ﬂlg@épﬂﬂep@ﬁlqﬂn the concentrator unit until

after Sect Ld?ﬁ 61] | & GRIRLE Wenind-BiZE Ehn (ARG AL 2B rddRb BfhcRy: G@ﬂe"a‘?ﬂhi)]onal
UV-VI'S Spectrophotoneter [00223] 1. Prepare a 17100 dilution of t

4FB- nodi f i el@gocﬂongamtrbfgmtqaaMEmd qiferlonts ¢apadritionaloe chidro-yoluimed{Y-e)ISf r om i nsi de

the spin f ™ t 99 cul ar

or ade 1o, i SRAESIb BRI (P2 Nnb BB NIRRT, Bl Moot iBRES 0, &)
Using a qusgebtzopinomm:mamemmlcm akattet t36- lﬁpectb sophuidcdfsilew tit 260 nm wi t h
nol ecul ar gr ade i,on fromthe .c te. [00225]

! oasar couTaroRas inr et b <ot b B PRTToah SRR e SO he

resul ting F0A62 nmcmheolﬁa@sp@abpmlﬁaérqagaﬂarom@é%fmmo@) green cell). The
calculator wll then djsplay the concentration of the 4FB-ol |qglo in units of

A260/ 4 Conf49d88] oRPcteaning F%CSPC%@S@&m (OF260/uk-4 0t heraswrerdsd paninorgligoga a

cal cul at or NghsRb FYSas folldws (r&%%%%@%s@barﬁeﬂg%f' low cell) then proceed to
step 5 below 11 the calculator dis ALSE" (Section D, 2nd yel |l ow

cell) proceed to Btepped lb%ﬂooilwthtorﬁfmﬂc}ls@lved\hmmomfgoﬂveal@nﬁf@dngﬂiwiﬂgo
concentration is in the u.red.ra 0.3 to O. 60/ 4), proceed to
measure the ol i goaﬁﬁ@%({]g?pﬁ?ﬁgﬂt‘?g&e%ﬁu"ﬁgﬂw §&d’%rl bed in Section | of
this protocol. hegvecttieMiBidAtigomsal wﬂo@@nm NdneDespit et ihatae Mai t unti |
after Section | is conplete. [00228] 6. If the 4FB-oligo concentration

di spl ayed is greai@@@ﬁﬁﬁs@g@omlﬂbgr&dﬁ Wl ute the 4FB-oligo in the
concentrator dguc?e}én %%Bgletplé@es{a'i‘&'ﬂ&lﬁﬁrﬁ{C{F?’ QLR n?tmti%@lpﬂttﬁo(?&ugr Gihke

Conj ugation Cal culator (Section ow ce to obtain 0.6 0D260/ 4
t hen reenter thisHagj @@@bdle\mmlnaeamtmbllatﬂeif@mwugsatoumur@aatamélabr (Section

D, green cell) Oﬂ%ﬁ th E usted to 0. ng/ roceedto
nmeasure the ol |(a ?\)g‘F;er%%u {h{%’fitjg aml hoRat 6> glsSpl(%escHrll e ectl on | of
this protocol. Lewmgtht\imdoﬂ;FB’ceandglm AZﬂOu»tahmn in the concentrator unit until
after Sectj o%q $,.8

I: 64] nter the recorded A260 into the Conjugation Calculator (Section B, green

cell). The calculator determines the A260/uL as well as the total OD260 oligo units

available for conjugation (Section B, yellow cells). A minimum of 10 OD260 and a

maximum of 40 OD260 units are required.

[00165] Important- If less than 10 OD260 units are recovered after resuspension obtain

additional amino-oligo. If greater than 40 OD260 are resupended transfer an aliquot

equivalent to 40 OD260 units into another tube and bring the final volume to 100 uL with

Solution A, then proceed with the protocol.

[00166] Conventional UV-VIS Spectrophotometer
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[00229] Inportant- If the oligo concentration is |less than 0.3 0OD260/4 at
this juncture, re-concentrate the 4FB-oligo in the concentrator unit with
addi ti onawocentwifagati on tinme at 15,000 x g until a volPawawsed1101E320 L is
reached and re-confirmthe 0D260/4. \Wen the required 4FB-oligo
concentration is obtained, re-enter the neasured value into the Conjugation
Cal cul ator (Section D, green cell) and proceed to Section | of this
protocol . [08e162] t h)eteﬁﬁmeﬁmtobmdnﬁﬂlcﬁnme/qim&ﬁhadsg@emhuﬁﬁr@mligb t he
concentrator. unit until after ?g&l on | [ 002 |, Measure and

Quantify ARENBALHZSigreryitsiGol | #hedol- f%%%é%]ﬂ émf wneaw Omﬂﬁrw ar

Substituti momga,yleﬁg@f%hgd@%lgrlﬁgs)armunt of 4FB attached to the
ol i gonucl eoti de. The assay per f or med (ﬁwr eaction of an aliquot (2 4) of

t he 4FB- ol [¥9J68b| at ilan 1(500113, ‘ﬂtbﬁ peepere@dz%}w/ tigh eihorospperdsd aminoglies7C for 30
mnutes af B}e{raﬁ@ﬁa' %PE vﬁ%@%aﬂﬂ%&:@% (%[te i 2§§l ln?olécﬁla Ot ﬁﬁg@Bon a

spect rophotoneter. S assay I NSUr es’ |go 'S - nodi fi ed
and proper[00169f f &y lﬁmﬂhhmmdtr@hem&lr atﬁ60&mcm 1BolefwarGratieB),0. Use t he

appropri at gy ructi.ons bel e an th ecific e . of

spect rophofoglr?'zﬁfer u)a\}\ﬁﬁs‘érﬁtﬁé @%%Oyoggh g)ga "R&H o SERAAS tb &%@eail&l onal ).

L PoziZ] lleﬁ)dWh]gr E&ngtelrédatdemwsaayth(emm@ﬁmMcu[l@&zsadnoﬁB E;ll’eeﬂga:’e a 2-HpP
ank sol uti y ing 2 4 Soju Cto HP Reagent abel '2-HP

Bl ank’ [o@)@é@ hefaﬁlﬂ@@ﬁg?t@ﬂan%rﬂ@ %#@3% %Sawf@ tts%/toaaéé}’ﬂ%sg Sliap Uiss. o £1 ed

oligo (0 3a@11§b1§¥@@@ﬁjﬂéatﬁ)ﬁé tidn B; ydoweamE NI minakeh of AFBDEE & = [ 00235] 3.

| ncubate 2-HP bl ank and 4FB-Aigo reactions at 37C for 30 mnutes. [00236]

4. Launch PREMNENTOSAMOSHt HsreludRd sel ect the UV-VI'S menu option.
[00237] 5. doAirkj ahﬂlﬁ&tahh & 1%&%511“1%1526@ Unlits 4re! r@t:o%)[]eg ﬁﬁ'ér%su%eﬁggn YaLg"

[00238] 6. Wen the scanni ng wi ndow appears neke sure Abs’ feature
i s cli ckedaddgipnalyinino-gligd dicgeaterrtkan 49 D%O&g@re@mﬁné@detramﬁzr arf @@2@9] 7. Bl ank

theNanot R fuohay @t Lak S8 Uhd Bibe oERRIRRImckO1)L1 dihe 2 T

basel i ne. necessary, clean t edesta uitable
basel i ne i Solotidradntbch probeed withhilee mente@lt al dry with a Ki mi pe.

[00173] D. Buffer Exchange Amino-Oligo

[00174] 1. Prepare a buffer exchange spin column (red cap) by twisting off the bottom
closure and loosening the red cap (do not remove the cap). Place the spin column into a
collection tube (provided).

[00175] 2. Mark the top of the spin column (red cap) using an indelible pen to identify
the oligo sequence. Using the same marker pen place a single vertical mark anywhere on
the side of the spin column as illustrated below.

[00176] 3. Place the spin column assembly into the centrifuge and balance
appropriately with an opposing balance tube. Orient the vertical mark on the side of the
spin column by aiming it outward and away from the center of the rotor.

[00177] 4. Centrifuge at 1,500 x g for 1 minute. Discard the flow through from the
bottom of the collection tube. The column matrix will appear white in color. Place the
column back into a new empty collection tube (provided).

[00178] 5. Apply the dissolved amino-oligo (10-40 OD260 units per 100 uL) in
Solution A to the top of the dry resin bed. Place the spin column into the empty collection
tube. Loosely recap and properly orient the spin column in the centrifuge. Centrifuge at

1,500 x g for 2 min.
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[00240] 8. Scan a 2 iaL drop 4FB-Adigo sanple on the pedestal by clicking
the 'Measure' icon. Both black (1 mm) and red trace (0.1 mm scans shoul d
appear. [WO24w}108493Read t he di spl ayed absorbance at A36@cCfhisacili/oe44ace) by
toggling the k2 toggle switch® with the nouse until it reaches 360 nm
Record the A360 (black trace-1 mmpath |length) as displayed in the X2

w ndow. [00242] 10. Qbtain the A260 value (red trace- 0 1 mm path | ength)
by toggl i nfpo@e] ' Maporfbs Rolbarped noggbesesi 1560k gdR@RWardchou nftolx ppiwe A260 from

the red tr | S ust under. full scale in the scan wi ndow. .Then using the
mouse. ol | B0 Mheeplii i RlreriE e At Pp R TR tnd enter a new
slightly higheimyalyuse shfeivolinitehiteédlobdelem thalsin @t eBorfendthplsGaled | N the
scan w ndow, When the {ed traag(gdi s adjusted to fullgfc 1;Ipe, read, t he A260

val ue di sptiegof smippralisqigio PR A 0eL SReME SGrecrRe hECQTE. [ 00243]

Not e- numegdigAk is88%fif i§ Skd1P tHaP®tor Vpeed APSR LAMAE]. IhRABM)EARC-B&tIRES 1N
increments of 0.01A units until the red trace exactly reaches full scale.

[00244] 11theppipsplupmeat | 549K gisprpd Agen addigoms gonwetoieeovehdy tlpecdConj ugat i on
Cal cul at or ({|RemlthOBifeoi@hfen cells). The cal culator then displays the 4FB
nol ar substitutionratio or MSR (Section E, yellow cell). The cal cul ator
al so di spl E0pJ8A] war Meagpre thetr¢reverFBvaBRe (1d.)to6 eminowelige at the boftagmo{tbe g. | ess

than 0.5 and grealer, §0am dogkncP0nRoh LSSl § Ap (iRasured 4FB ratio is
outside the required range. Bitg]n I - 0 e oligois
det er mi ned[Q0d8HE Notet écldocaOabite trante sp@. qglungrie gérerallyr@0%(fobaraing- | ess
than 1.1), transfer .the 4FB-ql igonucleotide . still in the .concentrator unit
Lo a new 10kLoRrTiEIsdh MEnfbr I Ee iR i e el FRLESE 0T and ot or e
at 4C for heipateRoREwhip Idveer fe.y FaY%) dlic to2Gizeldxcisibs lihe feitdpbifcobingge 1 and a
ERTAE T AR s e SR N e b
than 50% cpyp18Fur. Lacl HRMHLIRUSIHH B SQRSpédatgUflicd 9D bhevakae 109 r&ovibe
am no- grou I nsufficient cfu“ thy33 of the oligo. Do not proceed if the

y .

or | the,
cal cul at ed%hmwhg%lsmwg?a Hair*iB modificafighue greater than 1.0 is

occasi onal [9918Bp kY el difoUsuds R¥adeRe result of inconplete desalting
(slight excess of Sulfo-S-4FB carryover). Values up to 1.1 are acceptable

but an add[Q0184hl Add2aluLilNgF ¢tothe erd pE$ulDRS-4HB ragas; wreyifausdlsycoddsior i bed
N N S E T R T
[ 00248] 1. mRreeplaidacrtd® tRe Rl bf thekiakol uti on by adding 2 L Solution Cto 18 L
2-HP Reagefth;1 8kflbgl I\/Ilozd-lfl}:I an?l%g-%lﬁg'o with Sulfo-S-4FB Reagent

[00186] 1. Enter the volume of amino-oligo to be modified with Sulfo-S-4FB into the

Conjugation Calculator (Section C, green cell).

[00187] 2. Add the indicated volume (uL) of dissolved Sulfo-S-4FB reagent as

displayed in the Conjugation Calculator (Section C, yellow cell) to the amino-oligo; vortex

to mix. Centrifuge at 1000 x g for 10 seconds to collect the entire liquid contents at the

bottom of the tube.

[00188] 3. Incubate at room temperature for 2 hours to modify the oligo.

[00189] G. Buffer Exchange and Concentrate 4FB-Oligo

[00190] Five minutes prior to the end of the 4FB/oligo modification reaction, pre-wet

an Oligo Spin Filter as described in this section.

[00191] Pre-Wet Spin Filter
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[00249] 2. Prepare a 4FB-oligo sanple by adding 2 L 4FB-nodified oligo
(0.3-0.6 0D260/gL) to 18 L 2-HP reagent; |label '"4FB-Aigo'. [00250] 3.

| ncubat e wbeop/1898| ank and 4FB-A i go reactions at 37C POT/IBR01ri024BLS.
[00251] 4. Prepare a 1:10 dilution of the 2-HP blank by transferring 10 4
fromthe conpleted reaction mxture into 90 L nol ecul ar grade H20 then
prepare a 1:100 dilution of the 2-HP blank by transferring 10 L fromthe

1: 10 2- HP [048R] dill Opeothe ilidtod amassecod fitkeraitcoamet thi fijgieO@erhbramd @ecidé ar gr ade

H20. Label ,both tu ro e ar O dilution of
the’ aFB-of IGoBy PG ReREREF HEPE 3ol B o Gt GRRHE FEREFTEn i xt ur o
into 90 L memeeubar grade H20 then prepare a 1:100 dilution of the

4FB- ol i go nsferring 10L fromthe 1:10 4FEB-qligo dilutj on into a
second tubﬁ%ééﬁfaﬁn?wgﬁ@ eA‘E“W‘é’c@Idé‘PW@Pélaéaﬁzl(?OOE%%‘f SyBiEhiPEhes

appropri at ezhuout[t&@&%gbr@amé &fﬂh&ﬁl@é’r%ﬂfﬂrﬁfeo cuvette blank the
spectrophot oneter w th E - HP blank at 360 nm Renove the bl ank

sol ution f[Wf‘he%ﬁ\?é‘t’théhd[t@@lz@&?f@ﬁqvﬁd\é@rgéo‘teﬁéa%t’é@n@feﬂﬂ%e 1: 10

4FB-d i go § d"HEE(lttedtdr'Bo }hﬁorﬁlt'ﬁ/eeéoﬁl EctioREERTAd g AR invEh &AMt DEE WY
[ 00255] 8. Rebl ank t e spectrophotoneter using the 1:100 2-HP b ank at 260

nm Renovedis¢red the gntire yolugteioh Rolutiom{ thtpen o vertceetratgrdods sito 9suiblaswasie t he A260
of the 1 1?6}91661)4!1:0@6 ﬂatcgﬁle% c%nc%‘?r%‘rg)gg %ckA%@o t’h 9)1 %&0 fe. cuvette. [00257]

10. Enter resu al'des 1 nt nj'ugati on
Cal cul at or [Q03856] | dBuftey Egcmaegwféi DE¥o The cal cul at or then di spl ays the 4FB

I bst i i t | cul at
LB e Hihgh] 5, AL B bR TRE SRyl Ebu AL SSbleiSeas Y 2t
than 0.5 and egip@@doﬁéentrb@ﬂbddy]()v 100002pB]. 11. If 4FB-MSR of the oligo is
det i ned_t t t t 5 d |
Rl (PR BT NG R e E T
to a new lafrédimhReookdbel the tube with the MSR and the 0D260/4 and

store at 4C for 1 nonth or up to 1 year at -20C. This is the end of Stage 1
and a convEO88]l 3t bﬁg}ggﬁé’ H]OQ@Q)ette mix the solution in the concentrator body up and

down with pipette action ~10-15 times without touching or damaging the filter surface.
[00199] 4. Close the lid and mark the filter unit with an identifying name or ID.
[00200] 5. Orient the oligo spin filter in the centrifuge so the volume calibration
numbers face toward the center of the rotor. Remember to use an appropriate balance tube
opposite the oligo spin filter unit.

[00201] 6. Centrifuge at 15,000 x g for 12 min. After centrifugation, the volume in the
concentrator body will generally be between 25 and 50 pL; some translucent color may be
associated the concentrated solution (e.g. light brown).

[00202] Note- We recommend as a precautionary measure, after the first spin that you
may wish to retain the flow-through from the bottom of the collection tube just in case the
filter membrane is defective or has been damaged.

[00203] 7. Repeat steps—2 through 6 four (4) additional times to completely buffer
exchange and concentrate the 4FB-oligo. Do not skip any of the spin steps.

[00204] 8. Important- Although five spin cycles are time consuming and tedious (total
time ~ 1 h) proper execution of this step is critical to the success of the conjugation
reaction by removing excess Sulfo-S-4FB.

[00205] 9. After the final spin, check the volume in the concentrator unit. If the final
volume is less than 25 puL simply adjust the volume to 25 pL by adding a small aliquot of
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[ 00259] Note- An "ACCEPTABLE MSR' is displayed if the oligo is at |east 50%
4FBrmodi fied (i.e. MSR = 0.5). MSR val ues | ower than 50% can occur for

vari ous rwesons0)4¥3l udi ng the absence of the am no- gr oupCoUS2MI3OR443Ci ent
purity of the oligo. Do not proceed if the calculated 4FB MSR is | ower than
0.5. A value greater than 1.0 is occasionally observed and is usually the
result of inconplete desalting (slight excess of Sulfo-S-4FB carryover).

Val ues up SduﬂorﬂCaIfeheaﬁmmminbes dredteraimandidilt, icomalue desatrifigeghegicindr at i on

cycle as previousl des ction G ,are recomended when val ues
gr eat er théoﬁ afov mgfem %&W@gh @fc%%%géfzz Modi fi cation of Antibody
with S-HyN002pep264] ot theudi bﬁtﬁe ﬁ[ter Pacikagsts b R-20Wipettt tirefulinhipphiy tiecal

forms, solids and |iquids, .Individual sanp|les can vary greatly from vendor
to vendor hdioae aﬁﬂdg%‘ﬁn%a”élle?‘i‘?féh(/%‘is@?%? E?“Eﬁ’f’ %%“ent si zes and/ or

concentrat [0!!267} | 1 abbing 83 @8me PPk, Hike the B sLEERMERMWEnSEHAIH thogligy th the
hi ghest quality anti body avail able. Depending on the initial form

t
(solid or ﬁql@fmndgurtr:fzﬂa( cely Pinstingrise 4lﬂ%phgmﬂ§htﬂﬁapvqrﬂm utigosuglgen oflg filtEul ar

le. [0 lptd]
yophi i zeq oy 10 A TROREI P Olnd AR E AR bRARSRALR i1 ze

anti body (Q®20B] gl2oflos) the Gdpf tlllqéiltslampﬂ andymsaft itdhack mmﬁlexolfegnonltuh@ nut e.

[ 00264] 2. i i t on up

and dovn wRITED FragriOr RES el 261 Bk PR R BT S kRS EEbIS

Lyophi | i zeatthmbottondgfth@wnoefrttrewranihere to the upper walls of a pr oduct vi al .
for. a resi dual nti body

Visually i heV|a Ilzed

resi due thgﬁﬁﬁgtl hﬁ% ﬂ?)e Oﬁlfﬁgﬁlé%f IBﬂ W@ C?If'fgn%?{d%’}t ab% process in
order to npxkdEdaemeapl the HEB-0OUES YoncéIRRGDIN 4 FrofidrhBiomedrt hough car ef ul
resuspensi the antjbody .is tedi ous notw t hstandin remai ns a
critical f@&%h ok é‘fﬁh‘f ﬁ@%ﬁ%%&s@% or pA?ﬁqﬂasWd\ﬁ@WgéP@ -Qligp &M overfil |
product Vi gdhfin SRl @ @6 Ritevaredd 1ehRNnhe nmgﬂgd 3L@fon EX e e VEhiARkil Bedi es,
great care and diligence is recommended 66] 3. Briefly centrifuge the

r esus pendefiFBmtigheyenitatign @/@)ﬁwnﬁmmvh@@ep@ommmm the entire
liquid con (ﬁﬂtﬁ 0%122\?% %gt@gr@lgo Neetlgl, and proceed to confirm anti body

concent rat e origrnal 1gG product is packaged in a
product vi [5002t1 B]at Mcessurothe Icamcgetra:tmnfolf #rB-neiddedaligtranatidt (@OD260GEMt ri f uge.
aced inside a 50 nL

S:Jggo!s:[)ggr (]:tiélﬁl%aafiﬂ etrﬁg'éce‘gtﬁ% %Pflﬁ}g %%ﬁ%o g{l?lr“?tﬁdg\?ylg #6780 seconds using a
| ar ger t ablet@gphomatcrdr (¢geN anblbro@“F ADFEN00§ i @inogtiosdl lspdciruptedtorbetrot
avai |l abl e, se a rap pi cl andagﬂplesk Elomnwar d flick rofc tebtee & (i e vial in an
attenpt to P PERE 2 SVEIRANA o e AAMERT e are QUFTQ-cA4t et r{g E@ borhoF t he
vial . [ 00268 1dnkthh Recduiicd | Sscahd i@ReltibY Uelodeddiddn the specific type of

spectrophotometer available to you (NanoDrop ™ or Conventional).

[00213] Concentration Using a Micro-Volume NanoDrop™ Spectrophotometer

[00214] 1. Prepare a 1:1000 dilution of the 4FB-modified oligo by transferring 1 uL

(calibrated P-2 pipette) from inside the spin filter concentrator body to a 1.5 mL tube

containing 999 pL molecular grade H,O. Label the tube with the appropriate oligo ID.

[00215] 2. Seclect the “Nucleic Acid” menu option on the NanoDrop ™ and initialize

the instrument.

[00216] 3. Clean the sample pedestal and blank the instrument with molecular grade

H,0. Confirm a flat baseline by clicking on the “Re-blank” icon and reblank if necessary.

Clean the sample pedestal dry.

[00217] 4. Measure the A260 of a 2 puL aliquot of the 1:1000 4FB-oligo dilution as

displayed in the 10 mm path length window.
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[00269] 1. If the initial antibody sanple is already in liquid format 1
ng/ M, transfer 100 | to another | abeled tube (100 g). If the initial

ant i body wearepligod3in |liquid format a concentration grearars2aihae4ls ng/ m ,
transfer a volune equivalent to 100 g to another tube and add the necessary
volume (L) of Solution B to obtain 100 L at 1 ng/m . And finally, if the
initial antibody sanple is less than 1 ng/m, the sanple nust first be
concent r at f0218] 15nhtetthanculting AL6QsitmGogugstioh &blcelator (Seatidn Df gragni on spi n
filter. Spin filters are.available . fromvarious  vendors (e. m con or

Sar t or | usy artnsieEleRio Rt FPiEh iR i PReet B POt SR aliiuh Chi's ki ¢
[00270] 2. AB60/gL k(Sectiemnbr if wellowtchi). rMesu splenaeddigijsbvey’ @ectlond®Q@™% g for 10
seconds to collect the entire liquid contents at the bottom of the original
vial and p¥dLsets BerpRrsdie é?ﬁ??%%‘(ﬂv- E&Wﬂﬂ%ﬁ%ﬁ.w do¥? (Retier Bt t he
ori gi nal |Q@y&[&ﬂé&l§pﬂo§edaa&§t€1?¢@elb{%}. a product vial that is too large to fit
inside a standard m crocentri uge. Such larger vials (e.g. glass vials) can
first be pl®2d8l i AsVwnthespeaspred tEBwlanracesistienis i thsacwrgd Fnpefd ytospun at
1000 x g gk Gidhed Sccdd tWeRle A fiTeo i@ BRLIOPSBEML LS RER aslibscRibbar ger

t abl et op centri.fuggs’:&% not avai | abl e, gﬁse a ra{;?lg) and brisk ofq\'/%nward flick
of the sanplSectoml ofithis aretarpt drepre tho 4EBIQlwetsolaomnche afncentptondhigpitdg | i qui d
at the bot - ial..[00272] B. Confirm Anti body Concentration on a
Spectropho%fgér?eslgéetlr&lpgﬁ%g eteé:onfi rmthe resuspended anti body concentration by
measuri ng [M0228hnfil & tbe AABOligmcoacspetsr diphiated negreater than (beOBRE)//18i,t her a

Convent | ondlU S a2t Pomior DIBELF (it oR D al gt (iR CUR Dt onal

spect r ophofroieheCogugtian Calcihor Gectivhed) ¥ How o) tb abtinls.€ODRaY/ALI ength) is

required. e the appropriate ins ions that fall ow dependi on the
speci fic tﬁ@ 1renEh ﬁgﬁaﬁ&%ﬁf‘e@#ﬁ%ﬂw@dp@ FoCygteRah RGN
Convent i ongl yreed &0 BHce ARAFBOS 0 GONGRALIEDICAIDBIV/ AL, Nl t8RnchMre the
Spect r ophot onet er 00275][ 1. Launch the NanoDropTM software by clicking the

deskt op i colgo {iFoMrly SehstimdpeRetiq wedoazbod iebngtiopt o1dps plaseel Ajcage theni ti al i ze
the instr Uﬁ'ﬁ‘-bh‘@btrs]&ugod inlth STRLEGHLRE il AHE 2HEBIREHA @@4@6&@. pedestal .

[00278] 4. \Wen the scan w ndow appears turn off the nm normal i zati on
feat ure byl@22dki hgpartast-apibe oligd eonecnyaiion iNbsethar 8O EMYG DY pihivngistes ument s

d t h . i zati : Wt
st urent - pBo g8 PR R I S B0 L AR el G B o
appropri at &,00f £ g nntiilaawkinsodfutl 5-AA ulds cpacliddend dlentd-omfine&D166/esuspend t he

anti body) . ick the " | ank” icgon.to.verify a flat baseline.(i.ge. no
offses) OBbEE e iRt ok ElepRi Hhiie Rl benE S sttt e

Eanti boijy S&lﬁmjoﬁjti\gﬁt:]dﬁl Caalalldt@t(sedrt]iioqmprgreeﬁ édnhhdﬁ@dyeeamécgion Retiisd t he A28(ﬁ.
00281] 7. Enter _the na ot ant.i hody, the nmeasur. 80. (10 mm pat

| ength) anBofqel PB%VSIth%%iﬁlég%?"?‘&’rﬁ‘fli“E)gkﬁf"%f“iﬁi‘ti’fo%“ingaffeﬁ °E8 ij Ugat i on

Cal cul at or cdngtetki on F, green cells). The cal cul ator displays the protein
concentration (ng/nL) and the total mass of antibody to be conjugated into
t he Conj ugHl8284] Chpreermustiom Ysguea Coryertionglbl YV oSciprstedphotamgishcent rat i on of 1

+ 0.2 g/ nido2z8] F 8aBihEd ati0l 080 ARRRS: or A NBHIS S ROPL R b ARk iRRa! 11! 9G or
adj ust the concentration to 1 n&:)/ m..
(calibrated P-2 pipette) from inside the spin filter concentrator body to a tube containing

999 puL molecular grade H,O. Label the tube with the appropriate 4FB-oligo ID.
[00224] 2. Using a quartz micro-cuvette, blank the spectrophotometer at 260 nm with
molecular grade H,O. Discard the blank solution from the cuvette.

[00225] 3. Measure the A260 of 1:1000 oligo dilution.

[00226] 4. Enter the resulting A260 into the Conjugation Calculator (Section D, green
cell). The calculator will then display the concentration of the 4FB-oligo in units of

A260/uL Conjugation Calculator (Section D, 1* yellow cell). If the calculator displays
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[ 00282] Note-the cal cul ator uses the "average" known nmass extinction
coefficient (E1%9 of 1gGto calculate protein concentration (e.g. El %= 14)
[ 00283] AmbDiI2bodpo4@3ncentrati on on a Conventi onal Spectr ephaSonaoes3$ 00284]
1. Blank the spectrophotoneter at 280 nm usi ng an appropriate bl ank
solution (e.g. the solution used to resuspend the antibody) with a quartz
m cro-cuvette (50-100 L, 1-cmpath length). Enpty the cuvette. [00285] 2.
Measur e t heY B2 8Beatibn Dha™ geltdvbadly theapmicecd tReep 5 belohe FARSG aitorrdépbiyer t he

anti body s Jromt quvette hack to ifs sanple tube. [00286] 3. Enter
t he name o% a(ﬁ?‘%HSBE;z tyﬁﬁo‘%\%gpfof-e%ﬁﬁ‘)ﬁ%%’ﬁ%ﬁ@%gt h) and the vol une of
anti body spdo227pns( &vign thikQHedshredl AFB-olipE cdseBttagad 1sam tHeatitbdtmpe (3@t | on F,
green cells). The H(i‘éll cul ator then displ ays the]b§)rot,ei-n concentration

(ng/ L) anBO{PAY whsEosrd krprasuayher) e ¥ BIMolpoS YPatiue) Ry a8 dCtRPe t he

Conj ugat i ofh deliHil FRIS ploRR6E 118V the WEBIRWoGEIutiSY in the EPB&RAL: Bhit @Rilof 1 +
0.2 mg/mL is required to proceed, otherw se obtain additional |1gG or adjust

t he concentftaSedipntlds commigted . [ 00287] Not e- The cal cul ator uses the

"aver age" S PG 4 Ch: 0 f l,gul at e
protein cogdgg?ta]r g? i ?ﬁﬁ%ﬁ%ﬁ&ééﬁbﬁ&%{%ﬁ%ﬁﬂ%eﬁ Eéu%%aé% t%ng%?gég%t I’body

[ P0289] 1. dilh:rtetlﬂaHEBapligp iri]rnth@ odnearirateranitdbapiidiby thewidieatsgyobfofe Qﬂﬁ@h;biotltCorw
R L e e M e el
usi ng aln i erded thibla?jﬁgecgivalm inthethé¢ Cbxyju%a‘rt]ﬁeré ?tci;&@ﬂ?@ﬁgpbeggeeﬁd @ﬂ).}ﬁlggez:gli? .

t n . A .
P e the Bhsefl kit B Ok oD Bnal dnt e KB e dre hedfbMaial or 11 onl rar k

on the spi Bulsctutiti Rafidastigsaibbivar Stcandl ewaly pfotaual. tihavehpUBB-@igotsbtio®t Or .
Use an appropri ate bal ance tl%%%%%gosi.te the spin colum. [00292] 4.

Centri fuge' ¢ gongpyiragor yni ypti . ‘ét}l IBCUBRRFY- t he flow through fromthe
col | ecti on[go2Re] Thgor&al-UNhe BRI dokcoMirbliordid R8AMaMBLED 200/, A0k aKis jURk@ke t he

colum back into a new enpty collection tube (provided). . o
re-concentrate the 4FB-oligo in the concentrator unit with additional centrifugation time at
15,000 x g until a volume of ~15-20 uL is reached and re-confirm the OD260/uL. When
the required 4FB-oligo concentration is obtained, re-enter the measured value into the
Conjugation Calculator (Section D, green cell) and proceed to Section I of this protocol.
Leave the concentration adjusted 4FB-Oligo solution in the concentrator unit until after
Section 1 is complete.

[00230] 1. Mecasure and Quantify 4FB Molar Substitution Ratio

[00231] The following 4FB Molar Substitution Assay quantifies the amount of 4FB
attached to the oligonucleotide. The assay is performed by reaction of an aliquot (2 uL) of
the 4FB-oligo solution (0.3 to 0.6 OD260/uL) with 2-HP reagent at 37°C for 30 minutes
after which the A260 and A360 of the sample is measured on a spectrophotometer. This
assay insures that the oligo is both 4FB-modified and properly buffer exchanged (removal
of excess Sulfo-S-4FB). Use the appropriate instructions below depending on the specific
type of spectrophotometer available to you (e.g. NanoDrop ™™ or Conventional).

[00232] 4FB Molar Substitution Assay (NanoDrop™)

[00233] 1. Prepare a 2-HP blank solution by adding 2 puL Solution C to 18 uL 2-HP
Reagent; label ‘2-HP Blank’.

[00234] 2. Prepare a 4FB-oligo sample by adding 2 uL. 4FB-modified oligo (0.3-0.6
0OD260/uL) to 18 uL 2-HP reagent; label ‘4FB-Oligo’.

[00235] 3. Incubate 2-HP blank and 4FB-Oligo reactions at 37°C for 30 minutes.
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[00293] 5. Open the red cap; |load the antibody sanple (- 100 L at 1 ng/niL)
to the top of the dry resin bed; |oosely cap and place the colum back into
t he col | ewDizon/tod¥e. [ 00294] 6. Orient the spin col unm marRisoutw44do as
before and centrifuge at 1,500 x g for 2 mnutes. [00295] 7. Transfer the
eluate fromthe bottomof the collection tube to a new | abeled 1.5 nL tube;
nmeasure the volunme (iiiL) recovered fromthe collection tube with a P-200
pi pette. LE9236] he. Labeh wict¥anbbeopd ] pofopart atdseloot ther® V-¥)S meoovgived. [ 00296]

D. Dissolv - HyNi.c. Reagent .[ 00297] 1. d 35 DME to a vial of S -HyNc
Ceagent. HO9ZRTL bnbmears et umann i th tel oo ML BRAG 1o di 9sol ve t ho
pel let. [Of0238] E6. Maghfine scgfoint WikdSv biyi¥as nRka g@s theaREA B Tfaeie EXChange
[00299] 1. Add 2.0 L _of dissolved S-HyN.c dification reagent to the
anti body sSHSFE oGt arhsekyapkdn the@PRIBPALY Bt o mi x. [00300] 2. Incubate

the anti bogho2BgN ¢. BRAK O oPRop™aGHhi 200 2UHP AR HRABEREMAR §or 2 hours.
[ 00301] 3. Exactly five minutes prior to the end of the HyNi c nodification

reaction, prepardlaabaspling. Eareamnry pier Swneegsial by edilapkivagl ofvitablpe bot t om
cl osure a”QasE%%?QﬂgQﬁe&.k@eta%%ﬂe‘Eletaﬁ‘ab \KJRHQK%MIJ@! ace the spin colum into a

col l ection tube and mar e top of the yellowcap with an indelible pen to
identify t 92401 i Bodyangadhpl dropAFBeOidoasempl onghe pasiastalibmrckiclong thhe si de of the
spin colu h OW. 03021. 4. Pl t he into the
centri fugm%éu%all%}gﬂ(;‘e% %agg‘%ko(\pﬁvr%fae%fgé %fcleéﬁtl %f@esc%ésrsﬁglg% %)41%1 side of the
spi n col unfo0Ridd] ng. Buidvac displagkdavsorbdnco an A8 (blecit eacephy tobglingabotrA2 Use an

17500 x o RaRC T AUV B P Bha Lo riS AT W oRUAN P A DREMSBLEER B  he.
col | ecti onpdihb@gth hedigodyedh mahe windoil | appear white in color. Place the
col umm bac FOOIZQ-%P ?O.nS%{aglqut: X2gOO\|falh?eC(trgdotpacg-uot.)lem lgact)l\lllegg[ﬂg by toggling the
‘Max Absorbance toggle switch’ downward until the A260 from the red trace is just under
full scale in the scan window. Then using the mouse, click the cursor inside the ‘Max
Absorbance’ window and enter a new, slightly higher value until the red trace just reaches
full scale in the scan window. When the red trace is adjusted to full scale, read the A260
value displayed in the ‘Max Absorbance” window. Record the A260.
[00243] Note- numerical entries in the ‘Max Absorbance’ window can be made in
increments of 0.01A units until the red trace exactly reaches full scale.
[00244] 11. Enter the resulting A360 and A260 values into the Conjugation Calculator
(Section E, green cells). The calculator then displays the 4FB molar substitution ratio or
MSR (Section E, yellow cell). The calculator also displays a warning if the 4FB MSR is
too low or too high (e.g. less than 0.5 and greater than 1.1). Do not proceed if the
measured 4FB ratio is outside the required range.
[00245] 12. If 4FB-MSR of the oligo is determined to be in the acceptable range (e.g.
greater than 0.5 and less than 1.1), transfer the 4FB-oligonucleotide still in the
concentrator unit to a new 1.5 mL tube. Label the tube with the MSR and the OD260/uL
and store at 4°C for 1 month or up to 1 year at -20°C. This is the end of Stage 1 and a
convenient stopping place.
[00246] Note- An “ACCEPTABLE MSR” is displayed if the oligo is at least 50% 4FB-
modified (i.e. MSR = 0.5). MSR values lower than 50% can occur for various reasons
including the absence of the amino-group or insufficient purity of the oligo. Do not

proceed if the calculated 4FB MSR is lower than 0.5. A value greater than 1.0 is
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[00304] 6. After the HyNic nodification reaction is conplete, apply the
HyNi c/1gG reaction mxture (-100 L) to the top of the dry resin bed.

Loosel y rwoapiizmoo49dri ent the spin colum in the centrif erge/usGanteisBuge at
1,500 x g for 2 mnutes. [00305] 7. Transfer the recovered volunme (4) of
HyNi c-nodi fied 1gG using a P-200 pipette fromthe bottomof the collection
tube to a new 1.5 nL tube. Measure and record the vol une recovered and

i medi at el yccpsiodigdbiecovedangd isgatalyfthe reaili @fiinconPOBOGIsalBha gl cxbws ofat i on of

Conj ugat e iLficatian 0307 Conj u orngpti o 00308] 1. Enter
e e Bl S ER B NhleR e Or e REln ARl Gl SRR | de. and t ho
vol ume of Hihitiée/LeHochtentioe cednpdigatiad]ly dtbaibict €SCosY QPRtré@mnical &lviadnor

(Section G .green cells). [00309] 2. Add the indicated volume (4) of
4FB- nodi fi @ﬂuﬁlgir?jlﬁﬁﬁ@l‘“éolﬂrggbsﬁf@ 1 ayed in the Conjugation Cal cul ator

(Section Googal] owrgakdidr Su@sthﬁtﬁmlﬂdéngmd&ﬁbﬁ/ﬂ SpedtlopReiymetBhpet te the
sol ution up and down to m Xx. %00310] 3. I ncubate the anti boldfﬁy-ol IFﬁJﬁ
conj ugat i ofP0248Lk+ il oRropae the J1HP hlank selutierbmrddinedr g SoladrG fo I8 ulag-Hhe end of

the conj ugﬁgéﬁe&. l.pachirpfibench the reaction by adding 10 L Conjugate
e

Quench Rea and i ncubate for 10 minutes at roomtenperature. [00312] B.

Conj ugat e [9248] cat Prenak@EZB3jligh sar@elnby kddige? nhdFimddigesheleond Ad-af finity
magnetic b | 41 . Q for 5 seconds to collect the bead
contents a?ﬁgﬁ(ggEﬁ)@tclﬁﬁ%“o?%ﬁéag[%%tb%%[ 6%%%4{?82 Add 500 L Solution Cto the
bead sl urr[00256] n@. dn®@baQ0IR: PHPdldnk ang PR igo tdretieslau’ 7°Grfonid mindtesdown

2E L RRRAP, B | iR PR By HOSSSaT R RS Pl o

super nat antonus étb@reactRn2iRtupd et J0euwhblrowlbr ghdtHuOhagpiehee pelibetilution
of the 2-HP blank by transferring 10 uL from the 1:10 2-HP blank dilution into a second
tube containing 90 uL. molecular grade H,O. Label both tubes appropriately.
[00252] 5. Preparec a 1:10 dilution of the 4FB-oligo by transferring 10 uL from the
completed reaction mixture into 90 uL. molecular grade H,O then prepare a 1:100 dilution
of the 4FB-oligo by transferring 10 uL from the 1:10 4FB-oligo dilution into a second
tube containing 90 puL molecular grade H,O. Label both tubes appropriately.
[00253] 6. In a quartz micro-cuvette blank the spectrophotometer with 90 uL.  1:10 2-
HP blank at 360 nm. Remove the blank solution from the cuvette.
[00254] 7. Mecasure the A360 of the 1:10 4FB-Oligo sample in the cuvette. Record the
A360. Clean the cuvette.
[00255] 8. Reblank the spectrophotometer using the 1:100 2-HP blank at 260 nm.
Remove the blank solution from the cuvette.
[00256] 9. Measure the A260 of the 1:100 4FB-oligo sample. Record the A260. Clean
the cuvette.
[00257] 10. Enter the resulting A360 and A260 values into the Conjugation Calculator
(Section E, green cells). The calculator then displays the 4FB molar substitution ratio or
MSR (Section E, yellow cell). The calculator will display a warning if the 4FB MSR is too
low or too high (¢.g. less than 0.5 and greater than 1.1).
[00258] 11. If4FB-MSR of the oligo is determined to be in the acceptable range (e.g.
greater than 0.5 and less than 1.1), transfer the 4FB-oligonucleotide still in the
concentrator unit to a new 1.5 mL tube. Label the tube with the MSR and the OD260/uL

42



[ 00315] 3. Repeat step 2 three (3) additional times to fully wash the
beads; renoving the supernatant after each wash. [00316] 4. Immedi ately add
t he quencweadorianp4egat i on reaction (-115 L) directly toprChasaashedibead
pellet. [00317] 5. Cently pipette the slurry/conjugate m x up and down 3-4
times with a P1000 (barrier tips). Set a tinmer and allow the settled slurry
to incubate for 10 mnutes away froma nmagnet. Never vortex beads after
conj ugat e amiiditdre 0" C3et | RediB@Oup ® Ofkatatwb@q. Mhisiingeshdiof Stage [ H@A18] 6.
Repeat steg fi v.e t ree ?) additional tines for a total conjugate binding
time of 40°HHVRUTES p%18 i'nor but unavoi dabl e bead | oss can occur due to
non- speci f[(IOZB'ethag: afh “DEFPTABIIR SR és das;m@teﬂ ¢f thd §ligo[iO83d] 5076 48Nt | y

pi pette the a%ﬁtled slurr% and down one last tinme and |nmediately place
the sl urry™8HTCRE nifpfet 0PorM3B valicoinusT hat ota ctherchRa¥a Ay B3P éhance t o

resettle. [QR3ARQknSibsdh8 oPt%BJaM%tﬁoﬁp'Sorﬂ@éﬂffhﬂéﬁ'ﬂ Burkt9 of e oBkS.iIDY Ay Matri x.

Wth a P-200 pipette, careful HX renove and di scard the supernatant w thout

di st ur bi ngPtoResdihignetiruded Kk lasyer tifag §32 ¥y vadue gragtesdhat e ¢ add 500 p. 1
Sol uti on Do&ch&ﬂt‘ﬁ %ﬁ@e%‘a%h& ?stusuéfl rﬂ? Rsiihé 1ﬁd~6%lé(té &’é@hﬁlﬁ%ﬁgﬁr&&sgﬂﬂ pi pette

the slurry up and dovvn wth a 000 several tines Never vortex
t he beads. Sﬂélf SﬁEBtCh@yMB)défai@septd kel apglagesptablednt bawiitonalt he magnet for 10

Pecons. BB A0 6Ec sl L PURRTALANL NADBME) L SLARRARAepel 1
super nat antzaltmtgmmn thmsitﬂease olﬁs@ﬁz:eQB] 11 Rermve the tube fromt he_ magnet and
P10, pi BREERI ¢ Rt Mok AISRRSOT TR boad pel 1 et adher ad to the
wal | is ri[00261] 0 AntiBoddstakOpackiget henw cﬁfferelN@)‘h?sl’lca\Y rinesoliankd iggigs. Set
]lc:) ;)}Ogomt gu?néiévua.&§rr}fpﬁnﬁ§)é:a€ l o {\%fro#ovgggoélto VendorI a%?i%?eagf‘?entsglﬁ 11? aegfgrge%(lj sturry

of different sizes and/or concentrations. In all cases, Solulink highly recommends starting

with the highest quality/purity antibody available. Depending on the initial form (solid or

liquid) follow the instructions that apply to your particular sample.

[00262] A. Antibody Preparation; If the IgG is in a solid lyophilized form (100 pg)

[00263] 1. Add 100 uL Solution B to lyophilized antibody (100 pg solid). Cap the

sample vial and vortex for 1 minute.

[00264] 2. Open the lid and using a P-100 gently pipette the solution up and down

while rinsing the wall of the container from top to bottom. Lyophilized antibody can often

adhere to the upper walls of a product vial. Visually inspect the vial and lid for any

residual lyophilized antibody residue that may have become trapped during the vendor

packaging process in order to maximize sample recovery.

[00265] Important: although careful resuspension of the antibody is tedious

notwithstanding it remains a critical step in the conjugation process. Antibody vendors

rarely overfill product vials, so to achieve efficient recovery of expensive antibodies, great

care and diligence is recommended.

[00266] 3. Bricfly centrifuge the resuspended antibody at 1,000 x g for 10 seconds to

collect the entire liquid contents at the bottom of the vial and proceed to confirm antibody

concentration.

[00267] Note- if the original IgG product is packaged in a product vial that is too large

to fit inside a standard microcentrifuge. Such larger vials (e.g. glass vials) can first be
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[00326] 14. M x the slurry up and down and i ncubate for another 5 m nutes

away fromthe magnet. [00327] 15. Repeat step 14 one (1) additional tine.

Tot al comyvogatigioedoati on tinme for these three el ution/ineabatsean/opasd ods is
15 mnutes. [00328] 16. Pipette the settled slurry up and down with the

P- 1000 one last tine and imedi ately place the slurry on the magnet for 10
seconds before the beads have a chance to resettle [00329] 17. W thout

di st ur bi ngptatrel ipadd 230 mhalﬁs@ﬁmb]ewonmansﬁealnd bhieflycsdpan iaf 1086 x%)fbeit(hmamis

(-100111) contajnin he e to a newla

00330] 16 Pl Bplss™ epnifhG, B rbP sran e ko el The two” 1001
L conj ugat epfdadbiisdovoged Nk of thelshiapls &liint daetehiz0o cblldet ahuch@lf die) -

Buf f er exc%ﬁﬁlg Ehe el ed conjugate into storage buffer. [00331] C. Buffer
Exchange i T quidart chft@Flo[t@GOYS‘%lZ] Prepare two spin colums (bl ue cap)

by tw sti ng)azt;i;]nt mh@%@@mr&ldg}%pﬁ@l@ﬂﬂml oosening the cap (do not renove the
cap). Place each spin colum into a collection tube (provided) and nmark the

top of thel09268l cépéf th mHiahpntibagiesanleis ghipady an ligiadh formyat { e/ mbHpINGEt e. Al so
place a vegdq gab aﬁB%l'iéf mlehmﬁ)e%mﬁuugﬁn ftﬂaqmﬁgﬂ A6 Lgaa RSs ﬁh@m B BE! Ow.

[00333] 1. Pllace the two spin col S 1n the cen ge and orient the
vertical neakemratipngrestof trhatcbmr‘ml trrsiang volmrwanqmvaln@t tahBy/ug togmpthiietubent er  of

the rotor. ,LO0IHI, 2. LOULEILYGR AsoheBAD o ol oot Ty ko Digpard ¢ he

fl ow t hroug rom eac ach co appear
whi te in cbthaly, ifficackiak ngibodyl sanmpk ibkekthamt mghnlv\ﬁhemuhylemﬂsﬂ fixstticon tubes

of aach a iPrreipedmer B dat J0 v SR PR PRI ST batpr,
collectio _I’la&labzﬁlab[eﬁﬂﬁﬁﬁirloﬂs v@rdbﬁm& gl A@ics P bNSEkiusin Amailia-Hlittied hids bef ore
and centri %Peg” 18 not prov1c96d w1thg[hls% m nut es.
[00270] 2. Briefly centrifuge the resuspended antibody at 1,000 x g for 10 seconds to
collect the entire liquid contents at the bottom of the original vial and proceed to confirm
antibody concentration.
[00271] Note- if the original IgG product is packaged in a product vial that is too large
to fit inside a standard microcentrifuge. Such larger vials (c.g. glass vials) can first be
placed inside a 50 mL disposable conical tube and briefly spun at 1000 x g for 10 seconds
using a larger tabletop centrifuge. If a larger tabletop centrifuge is not available, use a
rapid and brisk downward flick of the sample vial in an attempt to collect as much of any
adhering liquid at the bottom of the vial.
[00272] B. Confirm Antibody Concentration on a Spectrophotometer
[00273] Confirm the resuspended antibody concentration by measuring the sample’s
A280 on a spectrophotometer. As before, either a micro-volume UV-VIS scanning
spectrophotometer (e.g. NanoDrop ™ ND-1000) or conventional spectrophotometer can be
used. When using a conventional spectrophotometer a quartz micro-cuvette (50-100 uL,
1-cm path length) is required. Use the appropriate instructions that follow depending on
the specific type of spectrophotometer available to you (NanoDrop ™ or Conventional).
[00274] Antibody Concentration on a NanoDrop ™ Spectrophotometer
[00275] 1. Launch the NanoDrop ™ software by clicking the desktop icon.
[00276] 2. Sclect the A280 menu option.
[00277] 3. Initialize the instrument with 2 uL. molecular grade water on a clean

pedestal.
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[00337] 5. Eluted conjugate is now in storage buffer at the bottom of the
two collection tubes. Pool the two 100 L fractions containing

ant i body-wbi2go/wospugate into a single 1.5 m, tube. Lalel/tsea1oease the
tube at 4C for up to 1 year. [00338] 6. Measure the protein concentration
of the conjugate using a Bradford protein assay as described in the
Appendi x. [00339] A. Bradford Protein Assay [00340] A Bradford or BCA
Prot ei n ASEM27BF ds&theh thedbetrewimdone apprersftimalft the 84 (wd ypotmagieationl fedtric de

con] Ugat = oS gl SRR hn PR B T reagon
(Bi 0- Rad, hemotth&atidoAeat@tand #b0Rd GQhgsc dbtrumknts pl at e (pol ystyrene fl at
botLom) PERGRpSRN o AT oL Sol el 700 a0 1000 pigeljcs and
Cat. # #23gWdonVBLess bRt ASEI0WBIuSSend the antibody). Click the “Reblank” icon to
verify a flat baseline (i.e. no offsets).
[00280] 6. Clean the pedestal and measure the A280 of the antibody sample with a 2
uL aliquot of antibody sample. Record the A280.
[00281] 7. Enter the name of the antibody, the measured A280 (10 mm path length)
and the total volume of antibody solution into the Conjugation Calculator (Section F,
green cells). The calculator displays the protein concentration (mg/mL) and the total mass
of antibody to be conjugated into the Conjugation Calculator (Section F, yellow cells). A
concentration of 1 + 0.2 mg/mL is required to proceed, otherwise obtain additional IgG or
adjust the concentration to 1 mg/mL.
[00282] Note-the calculator uses the “average” known mass extinction coefficient
(E1%) of IgG to calculate protein concentration (e.g. E1% = 14)
[00283] Antibody Concentration on a Conventional Spectrophotometer
[00284] 1. Blank the spectrophotometer at 280 nm using an appropriate blank solution
(e.g. the solution used to resuspend the antibody) with a quartz micro-cuvette (50-100 pL,
I-cm path length). Empty the cuvette.
[00285] 2. Measure the A280 of the antibody sample. Record the A280 and recover the
antibody sample from the cuvette back to its sample tube.
[00286] 3. Enter the name of the antibody, the A280 (1-cm path length) and the volume
of antibody solution (¢.g. 100 uL) into the Conjugation Calculator (Section F, green cells).
The calculator then displays the protein concentration (mg/mL) and total mass of antibody
available to be conjugated into the Conjugation Calculator (Section F, yellow cells). A
concentration of 1 + 0.2 mg/mL is required to proceed, otherwise obtain additional IgG or
adjust the concentration to 1 mg/mL.
[00287] Note-The calculator uses the “average” known mass extinction coefficient
(E1%) of IgG to calculate protein concentration (E1% = 14).
[00288] C. Buffer Exchange Antibody
[00289] 1. Prepare a spin column (red cap) by twisting off the bottom closure and
loosening the red cap (do not remove). Place the spin column into a collection tube

(provided).
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[ 00341] Assay Protocol [00342] 1. Prepare 2 nL of Bradford working solution
by adding 400 4, Bradford dye reagent to 16001uL nol ecul ar grade water (1:4
rati os). woQatdjodsepare | gG standards and a bl ank in 1PBTrdS20nbes3as
follows: Add 100 L 2 ng/nL bovine 1gG standard to 300 L PBS (0.5 ng/ nL
standard) Add 200 L 0.5 ng/mm standard to 200 L PBS (0.25 ng/nL standard)
Add 200 L 0.25 ng/nL standard to 200 L PBS (0.125 ng/nL standard) Add 200 L
0. 125 ny/ n[(IOZQO]an@IaI\/I:hrltmemmhd%%cwsﬁlg&ﬁzﬁdeﬁgkmenmmﬂdﬁydl)eaﬂlﬁ]ﬂidyPBS
(buffer blank) [ flat-bottom 96-we ate repare standards
by i pet 11 HE0 At ierihA Rt pEne by Sikse R 8 48R aat or d

wor Ki ng sof0204]; 3nPkce iﬁephta@ass@mp@tlh@ thd @atreicwme driaddid veansl mp@@a45] 3.

In an adja ent V\B‘g‘ containing 100 L dford Worg16 g solution add 10 L of
the conj ug épm[ce g of P A T e ERNPEF Beurer (E8 2R BBORBES 15 i n

(do not exgg%eﬁﬁ,er&})msﬁe[@qgﬁ@luﬁm I\/Easure absor bance at 595 nm using
pre-programed Bradford assagssoftware [00348] 6. Data froma typical

Bradf or d ab¥0292] s4pfFevirifed anb>¢hx g fardgpingici Biscash iy fow thjoygh omghe

collection tube. The column matrix will appear white in color. Place the column back into
a new empty collection tube (provided).

[00293] 5. Open the red cap; load the antibody sample (~ 100 pL at 1 mg/mL) to the
top of the dry resin bed; loosely cap and place the column back into the collection tube.
[00294] 6. Orient the spin column mark outward as before and centrifuge at 1,500 x g
for 2 minutes.

[00295] 7. Transfer the cluate from the bottom of the collection tube to a new labeled
1.5 mL tube; measure the volume (uL) recovered from the collection tube with a P-200
pipette. Label the tube with the appropriate volume (uL) recovered.

[00296] D. Dissolve S-HyNic Reagent

[00297] 1. Add 35 uL DMF to a vial of S-HyNic reagent. Pipette the solution up and
down for 60 seconds to dissolve the pellet.

[00298] E. Modify IgG with S-HyNic Reagent and Buffer Exchange

[00299] 1. Add 2.0 uL of dissolved S-HyNic modification reagent to the antibody
sample. Gently pipette the solution to mix.

[00300] 2. Incubate the antibody/HyNic modification reaction at room temperature for
2 hours.

[00301] 3. Exactly five minutes prior to the end of the HyNic modification reaction,
prepare a spin column (yellow cap) by twisting off the bottom closure and loosening the
cap (do not remove). Place the spin column into a collection tube and mark the top of the
yellow cap with an indelible pen to identify the antibody sample. Also place a vertical
mark on the side of the spin column as shown on below.

[00302] 4. Place the assembly into the centrifuge and balance appropriately. Orient the
mark on the side of the spin column aiming outward and away from the center of the rotor.
Use an appropriate balance tube opposite the spin column.

[00303] 5. Centrifuge at 1,500 x g for 1 minute. Discard the flow through from the
bottom of the collection tube. The column matrix will appear white in color. Place the

column back into a new empty collection tube (provided).
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[ 00349] A. The Troubl eshooting Guide as shown below in Table 3. TABLE 3
Probl em Possi bl e Cause Reconmended Action Poor conjugateyield -Poor or
undet ect alvbeotioropasgat e yi el d Am no-ol i gonucl eoti de may PaotUusSh@ 1624489 ci ent |y
A4FB-nodified -Quality and/or purity of starting antibody is poor Verify
4FB MSR to insure proper conjugation. Concentrate 4FB-oligo into the
required range (0.3-0.6 0D260/4). If antibody quality or source are

undet er m nEO308Er HoArftesthe Hybliembdfitateu cductas iISCSnplefe, ppethaHgNydigs& and/ or a

Bradford prgtieln 28SaY bR B bP e BY ikl b2 oBURM b hnThribl St a7 T NG
spin column in the centrifuge. Centrifuge at 1,500 x g for 2 minutes.
[00305] 7. Transfer the recovered volume (uL) of HyNic-modified IgG using a P-200
pipette from the bottom of the collection tube to a new 1.5 mL tube. Measure and record
the volume recovered and immediately proceed to conjugate formation.
[00306] Stage 3: Formation of Conjugate and Purification
[00307] A. Conjugate Formation
[00308] 1. Enter the name of the antibody, the name of the 4FB-oligonucleotide, and
the volume of HyNic-IgG to be conjugated into the Conjugation Calculator (Section G,
green cells).
[00309] 2. Add the indicated volume (uL) of 4FB-modified oligonucleotide displayed
in the Conjugation Calculator (Section G, yellow cell) to the HyNic-modified antibody.
Pipette the solution up and down to mix.
[00310] 3. Incubate the antibody-oligo conjugation reaction for 2 hr at room
temperature.
[00311] 4. Atthe end of the conjugation reaction, quench the reaction by adding 10 uL
Conjugate Quench Reagent and incubate for 10 minutes at room temperature.
[00312] B. Conjugate Purification
[00313] 1. Centrifuge the vial containing affinity magnetic beads (black slurry) at 1000
x g for 5 seconds to collect the bead contents at the bottom of the tube.
[00314] 2. Add 500 uL Solution C to the bead slurry; using a P-1000 pipette, pipette
the solution up and down several times to mix the slurry. Quickly before the beads
resettle place the tube on the magnet for 10 seconds; carefully remove and discard the
supernatant using a P-200 pipette without disturbing the pellet.
[00315] 3. Repeat step 2 three (3) additional times to fully wash the beads; removing
the supernatant after each wash.
[00316] 4. Immediately add the quenched conjugation reaction (~115 pL) directly to
the washed bead pellet.
[00317] 5. Gently pipette the slurry/conjugate mix up and down 3-4 times with a P-
1000 (barrier tips). Set a timer and allow the settled slurry to incubate for 10 minutes away
from a magnet. Never vortex beads after conjugate addition. Set P-1000 to 90 uL when

mixing slurry.
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Poor HyNic nodification Presence of protein carriers such as BSA or
gelatin may be contam nating anti body sanple. Renpbve and purify the

ant i body wearepligiooefodal | protein carriers such as BSA or @®€TAiS201102i489
affinity chromatography or other nmethod before proceedi ng. -Poor HyNi c

nodi fication Poor HyN c nodification -Concentration of S- HyNic

nodi fi cati on reagent -Presence of non-protein am ne contam nants | nproper
st orage of [(B3HBN 6. Repegemp fienthiee &3 atlditibhyad ltioieyﬁdrsa tmﬁl dohmgMEISindigeime i ni ti al

ti bod t Mak tot di | S-HyNi ¢
?Qageﬁt Y e DRERRARS e mermipy Y R B S By BN i SRR et 16
| Nsur e accuina@y of Feadfrkide Welpigsae agdi ti ons.

[00319] 7. Gently pipette the settled slurry up and down one last time and immediately
place the slurry on the magnet for 10 seconds before the beads have a chance to resettle.
[00320] 8. The conjugate is now bound to the affinity matrix. With a P-200 pipette,
carefully remove and discard the supernatant without disturbing the magnetized bead
pellet.

[00321] 9. Immediately add 500 ul Solution D to the bead pellet, remove the tube from
the magnet and pipette the slurry up and down with a P-1000 several times to wash. Never
vortex the beads. Before the beads resettle; place them back on the magnet for 10 seconds.
Remove and discard the supernatant without disturbing the pellet.

[00322] 10. Repeat step 9 three (3) additional times; discarding the wash supernatant
between washes.

[00323] 11. Remove the tube from the magnet and add 100 uL Solution E directly to
the bead pellet.

[00324] 12. Using a P-1000, pipette the slurry up and down until the bead pellet
adhered to the wall is rinsed to the bottom of the vial. Never vortex the beads. Set P-1000
to 90 uL when mixing slurry.

[00325] 13. Incubate the settled slurry for 5 minutes away from the magnet.

[00326] 14. Mix the slurry up and down and incubate for another 5 minutes away from
the magnet.

[00327] 15. Repeat step 14 one (1) additional time. Total conjugate elution time for
these three elution/incubation periods is 15 minutes.

[00328] 16. Pipette the settled slurry up and down with the P-1000 one last time and
immediately place the slurry on the magnet for 10 seconds before the beads have a chance
to resettle

[00329] 17. Without disturbing the pellet, carefully transfer the clarified supernatant
(~100 pul) containing the eluted conjugate to a new labeled 1.5 mL tube.

[00330] 18. Repeat step 11-17 one (1) additional time; pooling the two 100 pL
conjugate fractions together in the same tube (200 pL final volume). Buffer exchange the
eluted conjugate into storage buffer.

[00331] C. Buffer Exchange into Storage Buffer
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Renove al l
nodi fyi ng

reagent swal2ed/iomoBhe pouch provi ded bel ow 4C.
concentration prior to S-HyNic nodification on the spectrophotoneter.

non- protei n am ne contam nants such as glycine or Tris before
the antibody with S-HyNi c reagent. Keep and store the S-HyN c
Conf i r mPCRiUS2@l1/02438% body

| f

doubt performa Bradford Dissolve the antibody sanple carefully in the

ori gi nal product vial.

exchange s[i0332b! BroparcecovEn yolumhumale dap)/%miwésitidg difithaigptiafof diosuteyand

purificatl

r|a

in

Low conjugate and/or anti body recovery Low buffer

Pent 11 1 oo s T b By R e P P s B Sk Y b e e e s wi 1

adver sely goéRdqyusEmikeRvep ¥f the Nﬁllé ealé‘sum&l dn0indiedibleqitn & dedittfe thencubat i on

times for

bi ndi ng a}nd el ution of 1dc<onj uga EXAMPLES

conjugate Also place a vertical mark on'the side of the spin column as shown on below.
[00333] 1. Place the two spin columns in the centrifuge and orient the vertical mark on
the spin column aiming outward and away from the center of the rotor.
[00334] 2. Centrifuge at 1,500 x g for 1 minute. Discard the flow through from each
collection tube. Each column matrix will appear white in color. Place the columns back
into new empty collection tubes (provided).
[00335] 3. Open each blue cap; load 100 uL conjugate to the top of each dry resin bed;
loosely cap and place them back into their empty collection tube.
[00336] 4. Orient the spin column mark outward as before and centrifuge at 1,500 x g
for 2 minutes.
[00337] 5. Eluted conjugate is now in storage buffer at the bottom of the two collection
tubes. Pool the two 100 pL fractions containing antibody-oligo conjugate into a single 1.5
mL tube. Label and store the tube at 4 C for up to 1 year.
[00338] 6. Measure the protein concentration of the conjugate using a Bradford protein
assay as described in the Appendix.
[00339] A. Bradford Protein Assay
[00340] A Bradford or BCA Protein Assay is used to determine the final antibody-
oligonucleotide conjugate concentration. A reference protocol is provided for each
procedure.

Bradford 96-Well Procedure

Required Materials

Bradford Reagent (Bio-Rad, Hercules, CA, Cat. #500-0006)

96-well plate (polystyrene flat bottom)

PBS (Phosphate Buffered Saline)

P-200 and P-1000 pipettes and sterile tips

Bovine IgG Antibody Standard: 2 mg/ml (Pierce/ThermoFisher, Cat. # #23212)

Molecular grade water
[00341] Assay Protocol
[00342] 1. Prepare 2 mL of Bradford working solution by adding 400 uL Bradford dye
reagent to 1600 uL molecular grade water (1:4 ratios).

[00343] Prepare IgG standards and a blank in 1.5 mL tubes as follows:
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[ 00350] The foll ow ng exanpl es and protocols are given as particul ar

enbodi nents of the disclosure and to denonstrate the advantages thereof. It
i s under swoaditttoet93t he exanpl es and protocol s are gi venPoy/usay 1004439
illustration and are not intended to limt the specification or the clains
that follow Additional information is also found in the attached Sol uLi nk
manual , entitled Antibody-d igonucleotide Al-in-One Conjugation Kit User
Manual , Cat al 0ogA&ibl00A+I92 @ik/HD bovihOR8Etdnddtdeo 60N LU GBSI(0H nextahplaedarthel ow
include a (1) Ni ¢..ant j bod dificatjon 2) .conversion of an
anino-oIigonucﬁ%%iﬁé@ﬁt@?3“%?%§%WW§6H%h@@%?ﬁggoﬁéakfﬁﬁS@%%?%bation st ep.

Fol | gvm‘dng are cmmm;o ;ﬂL’@.QEdingﬁE stdSded o200 hie, IEGB(@EDSSngTéﬂﬁBtstafldﬁrh)OW. [ 00352]
Ant i body- HyNi ¢ ification: The antibo IS _exc into Modification
But for {100 v Dot b 5 e i et ot 1 APSAG RS vt SHOGHOS. FyN < i n
anhydrous DVF (phoqdup|Riptshias)descri bed bel ow) are m xed and incubated at
roomtenperature for 1.5 h. The HyNi c-antibody is purified to renbve excess
nodi i cat i 034dhgénin afg-tettam ardlolarprensre eandads hnpigeing A9 sLebpcligat i on
Buf fer (10Q, i POAFRBRRE) inthIB0 TMENARd WAk WiutisH, Rk RepBPEFERAlKT NI
colum (ThernoPierce, Rockford, IL). [00353] 4FB-oligonucleotide

pr epar at i obetwgen-additios.- ani no- nodi fi ed ol i gonucl eotide is exchanged into
Modi ficati fer d & o i [ i - . nd 0.5
coruL. 7o FRSHLad PR EaRaRS IR P AR G URNRG TG 0 27

vol une of ©&MRetoljlgawed by addition of S-4FB (20 equivalents in DWF). The

reaction i g, bat ed at room t enperat ure, f, 1.5 hours, . dilu tQ 400 uL
i th Con uPERBh” B Fufe AR ATRGL R Al £ Ca e R rRARE Hop g

desal t ed upi03g7hp SKMAR Misvamdernt 89 Bdth utin@pieio@ppaedBusiford Bgay FB- nodi f i ed
ol i gonucl eotj de is washed with Conjugation Buffer (3 X 400 uL), the OD/ uL
of the pur?¥ & ol i gonucl eotide is determned and used directly in the

fol | ow ng pR34Bpati PRIRACH bpital BRARRssdPNbrovaRE bdatnhdRBopbhganuc eot i de
conjugation: To the HyN c-antibody (1 nol" equiv) in conjugation buffer is
added 4FB- Bigigcartucl eoti de (3-5 equiv as described in the experinments). To
the reaction mxture is added 1110th vol une TurboLi nk Buffer (100 nmM
ani |l ine, 100 mM phosphate and 150 nM NaCl, pH 6.0. The reactions are

i ncubated for 2 hours and purified as described bel ow. [00355] The gel
data in the Figures were run on 4-12% Novex Bis-tris gels (lnvitrogen,

Carl sbad, CA) using MOPS Running Buffer (lnvitrogen). Sanples were | oaded
usi ng NuPage LDS Sanple Buffer (lInvitrogen) without DIT or heating prior to
| oadi ng. [00356] Gels were devel oped as indicated with Coomassie blue for
visual protein detection, Lunetein protein stain (Biotium Hayward, CA) or
DNA DNA Silver Stain (GE Healthcare, Piscataway, NJ). [00357] EXAMPLE 1: In
this Exanple a pol yclonal antibody (bovine 1gG (blgg) and a nouse

nmonocl onal anti body (anti-FlI TC nonocl onal anti body; Jackson | nmunoResearch
(Chadds Ford, PA) ) were nodified at 4 ng/nL with S-HyNic (20 equival ents).
Fol | ow ng desalting into Conjugation Buffer the HyN c-anti bodi es were
treated with a 35ner 5 - 4FB ol igonucl eotide (5 equivalents). The
conjugates were purified using USY20 size exclusion Utrafiltration Units
(Advantec MFS, Inc., Dublin, CA). The DNA Silver stained PAGE results for
conjugation to blgG are presented in Figure 1. The | oading, stain and
sanples in each | ane are: Loading: 400 ng anti body Visualization/stain:

Sybr Gold stain Lane 1. MarKker
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Lane 2. 4FB-35ner oligonucleotide Lane 3. HyN c-Bovine |1gG Lane 4. Bovine
| gd 4FB- 35nmer ol i gonucl eoti de crude Lane 5. Bovi ne | gQd 4FB- 35ner
ol i gonuclwotodelopisi fi ed [ 00358] The Lunetei n stai ned PRGEUSe&nloe439 or

conjugation to -1gG are presented in Figure 2. As shown in the gel
there is significant conversion of antibody to conjugate.
presents the shift of the product band to higher

Figure 2,

of Lunetein

TAsHE

in
Lane 4

nol ecul ar wei ght and m nor
anount s of [006491 I Ag Trilirddibgh@sing Gjpkeras dhdvo Uehrvein3lableB.t hat t he sensitivity

scent protein stain is 1 ng this result would indicate

greater tha onver5|on of ant!body to conjugate as 400 ng of ant i body
wer e | oaded Pro‘olca\"“ Fane: |||..P ssubcf‘e\'ti‘ star—atd R%caofrllh,len\aedAchonc?b!' —at ar e:
Loadi ng: 40P - c&jﬁ%&t@;&aﬁd Vs Jomuﬁ)oshgogweaﬁd%ay not UTREL BT 405 RISRA TnstuBhidhet OM
Hayward, CA) Lane rker |anemdentfdmB-ndaiEsl Ol i.gQEMch eotide Lane 3
HyNi c- Bovi ng 1 gG Lane 4. Bovi|ne |gd 4FB-35ner ol{i gonucl eoti de crude

*Poor or undetectable
conjugate yield

*Quality and/or purity of starting
antibody is poor

*Concentrate 4FB-oligo into the
required range (0.3-0.6 OD260/uL).

+If antibody quality or source are
undetermined, perform suitable test
such as SDS-gel page analysis
and/or a Bradford protein assay to
confirm the purity and quantity of
the starting material

*Poor HyNic modification

*Presence of protein carriers such
as BSA or gelatin may be
contaminating antibody sample.

*Remove and purify the antibody
sample of all protein carriers such
as BSA or gelatin using affinity
chromatography or other method
before proceeding.

*Poor HyNic modification

*Poor HyNic modification

*Concentration of S- HyNic
modification reagent

*Presence of non-protein amine
contaminants

*Improper storage of S-HyNic
reagent can lead to hydrolysis of
the NHS ester

sinitial antibody concentration is
low

*Make sure to thoroughly dissolve
S-HyNic reagent before adding it to
the antibody.

*Use a calibrated pipette to insure
accuracy in small volume additions.

*Remove all non-protein amine
contaminants such as glycine or
Tris before modifying the antibody
with S-HyNic reagent.

*Keep and store the S-HyNic
reagent sealed in the pouch
provided below 4°C.

*Confirm initial antibody
concentration prior to S-HyNic
modification on the
spectrophotometer. If in doubt
perform a Bradford

* Dissolve the antibody sample
carcfully in the original product
vial.

*Low conjugate and/or
antibody recovery

*Low buffer exchange spin
column recovery volume

*Low yield during affinity
purification of conjugate

*Use a properly calibrated variable-
speed centrifuge and follow
recommended spin speed/time.
Altered spin speeds will adversely
COmMPromise recovery.

» Make sure to follow all the
incubation times for binding and
elution of conjugate.
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Lane 5. Bovine |1gQd 4FB-35nmer oligonucl eotide purified [00359] The Lunetein
stai ned PAGE results for conjugation to anti-FITC nonocl onal anti body are
present edwOrzoH/gm9e 3. No unconjugated anti body is seenPCm/usane®24394 and 5
t herefore based on the efficiency of conversion of antibody to conjugate is
greater than 95% based on the sensitivity of the Lunmetein stain. The

| oadi ng, stain and sanples in each | ane are: Loading: 150 ng anti body

Vi sualization/stain: Lunetein stain Lane 1. Marker Lane 2. HyNic- M5
anti-FITC 150ng Lane 3. M anti-FI TC/ 4FB- 35ner ol i gonucl eoti decni de 300ng
Lane 4. MS anti-FITC 4FB- 35ner ol i@éAMPIIE@tide purified 300ng Lane 5. MS

oL TS 00 RSO 5 UL B0k 0T g 20 L
present ed tha disciguure add toldlamomnugaahemhv@hmm tleacofh & is@rlarsiood ok Jfhel anes 4 and 5
deronet 1ot Lng ADS,NELA CLNC L e ng xcess ol donuel eqt g using Lhe
ol i go. [O00gRtificdthm orardili@s thst RilBwanddsieny |11ﬂ5rrﬂ1dﬂl0ﬁ@sczﬂlso| fonel iafie: Loadi ng:
150 ng ant thlt)a%ggd S\éhflijn?ll Lnﬁt?&all %Iq{lt?gdaAlrglboI&#(rr)'lal%o%urc]leg‘}u?el All-in-One Conjugation Kit

User Manual, Catalog No. A-9201-001.

[00351] The conjugation examples below include a (1) HyNic antibody modification

step, (2) conversion of an amino-oligonucleotide to a 4FB-oligonucleotide and (3)

conjugation step. Following are common procedures used in the Examples that follow.

[00352] Antibody-HyNic Modification: The antibody is exchanged into Modification

Buffer (100 mM phosphate, 150 mM NaCl, pH 7.4) and a solution of S-HyNic in

anhydrous DMF (X equivalents as described below) are mixed and incubated at room

temperature for 1.5 h. The HyNic-antibody is purified to remove excess modification

reagent and simultaneously buffer exchanged into Conjugation Buffer (100 mM

phosphate, 150 mM NaCl, pH 6.0) using a Zeba desalting column (ThermoPierce,

Rockford, IL).

[00353] 4FB-oligonucleotide preparation: 3’- or 5’-amino-modified oligonucleotide is

exchanged into Modification Buffer and the concentration is adjusted between 0.2 and 0.5

OD/uL. To the required volume of amino-oligonucleotide is added a 1/2 volume of DMF

followed by addition of S-4FB (20 equivalents in DMF). The reaction is incubated at

room temperature for 1.5 hours, diluted to 400 uL with Conjugation Buffer (100 mM

phosphate, 150 mM NaCl, pH 6.0) and desalted using a SK MWCO Vivaspin diafiltration

apparatus. The 4FB-modified oligonucleotide is washed with Conjugation Buffer (3 X

400 uLl), the OD/uL of the purified oligonucleotide is determined and used directly in the

following conjugation reaction.

[00354] HyNic-antibody/4FB-oligonucleotide conjugation: To the HyNic-antibody (1

mol equiv) in conjugation buffer is added 4FB-oligonucleotide (3-5 equiv as described in

the experiments). To the reaction mixture is added 1/10" volume TurboLink Buffer (100

mM aniline, 100 mM phosphate and 150 mM NaCl, pH 6.0. The reactions are incubated

for 2 hours and purified as described below.
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Lane 1. Marker Lane 2. HyNic-MS anti-FITC 150ng Lane 3. M5

anti-FI TC 4FB- 35nmer ol i gonucl eoti de crude 300ng Lane 4. M5

anti - Fl TGWOEBH3®H0®B8 ol i gonucl eoti de purified 300ng LaneP&T/USBN11/024439

anti-FI TC/ 4FB- 35nmer ol i gonucl eotide purified 450ng [00362] EXAMPLE 2: This
experinment conpares purification of antibodyoligonucl eoti de conjugates by
diafiltration and adsorbing the conjugate on a Zinc-chelate nodified
magneti ¢ bEH355ashe pg dutaen the ddmirasividie hnfohelr 1 206 Noesxoie-trexgds@nvitrogen,

4FBol i gonu and el uti t.he_c efr mt e beagad wth

i daror o prtRat g Nths Bn e BRI BoGern’ S S aeE Whdtt e pr epar e

i n Exanpl eNﬁPNg&iImJSdnﬁﬂI@EuﬂfM (Bivith@ell)avﬁlﬁet DT wmﬁfg piacb loadingf i | tration
b1 ot s S o Bl PG e ey S he "
di afi | trat jQectidRPamakds pRigh @c@iﬂ‘%@i&hﬁﬁt H%rwaT@@A)Qir@N@D@w\@l%e@' Slat @ Wi t h
PBS and concentrated 3 nmore ti nes. nc- chel at e- magneti c- bead

purifi cati BealthagrgeRtisetayds ¥onj ugat ed antl body/ ol i go mixture to Zn- SepFast
Ma Bi ot o b f d (0.4
g ( ?m?EOEB@MMI {lisTEQG g@ ap%gr g}ngl anEEf'deﬁ@\Q& lg%{)(g a}%ﬁ (

m) wth 2 di um phosphat e, iumc ride en-20, pH
7.5 4 ti mesmoTremeimn) ouglamébcmiaréi EﬂtTé?dmmm@lnnaltv@tleHd@cwonﬁmzluﬁolweEDT A, 300

TN T s Al I B R RS g e e
chl ori de, FolidwWikDdoAaltifg ﬁﬁc%iergulgatmn 8pffelethe HiNic- mlb@@&&ﬁeiga tréeﬂecb‘hmh\m in FIG
dermnat r at S QU PRI o SR OB Eobbe Pos Rtk dap e By
adsor bi ng 2bsied ¢xghRisa Im@aﬂldalommlugaaﬁnwa MIFS) EnoTHY b ) @Abeﬁﬁmﬁ@l | oned by
B R R R AT T L
anti body Stoalifg, skhNfard daMBles st @&kRlanc are:
Loading: 400 ng antibody
Visualization/stain: Sybr Gold stain
Lane 1. Marker
Lane 2. 4FB-35mer oligonucleotide
Lane 3. HyNic-Bovine IgG
Lane 4. Bovine IgG/4FB-35mer oligonucleotide crude
Lane 5. Bovine 1gG/4FB-35mer oligonucleotide purified
[00358] The Lumetein stained PAGE results for conjugation to B-IgG are presented in
Figure 2. As shown in the gel in Figure 2, there is significant conversion of antibody to
conjugate. Lanc 4 presents the shift of the product band to higher molecular weight and
minor amounts of starting antibody as compared to Lane 3. In that the sensitivity of
Lumetein fluorescent protein stain is 1 ng this result would indicate greater than 90%
conversion of antibody to conjugate as 400 ng of antibody were loaded in each lane. The
loading, stain and samples in each lane are:
Loading: 400 ng antibody
Visualization/stain: Lumetein stain (Biotium; Hayward, CA)
Lane 1. Marker
Lane 2. 4FB-35mer oligonucleotide
Lane 3. HyNic-Bovine IgG
Lane 4. Bovine IgG/4FB-35mer oligonucleotide crude
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Lane 1. Marker Lane 2. 4FB-34FB-35ner oligonucl eotide Lane 3. Bovine

| g& 34FB- 35ner ol i gonucl eoti decrude Lane 4. Bovine |1gG /4FB- 35ner

ol i gonuclwotndelopssi fied with Diafiltration spin col umPCo0is201a024439 Bovi ne
| gG / 4FB- 35nmer ol i gonucl eotide purified Zi ncmagnetic-bead [00365] Based on
the sensitivity of DNA Silver Stain greater than 98% of the excess is
renoved using this nmethod. [00366] EXAMPLE 3: This experinent was desi gned
to determ ne the optinal Launbdovok [gGUFBalSert sligphudéddidopinginiuc| eot i de
required to be reacted with 1 nol equival ent HyNic anti body to yield

reater th % conj ugat e. en 46ner and a 3
o1  gonuc oBRaaT vaReL s seavayate: et couHT YR Ay B CBeIPBrhd 5 ol
equi v/ mol  aditbo@Paly prbfifeCiAMNiHBAL N0 WREoR Rk hint@dd P saslsiandtes 9Ny gasor pti on
on Znnagnetlc beads as described_ in Exanple 2. The |oading, stain and

sanpl es i ntSEENC Pake or e cTi ey ﬁ&con:g@felﬁg op#ntiRady fs&agaus&t%wrgream&as. | ver

stain 95% based on the sensitivity of the Lumetein stain. The loading, stain and samples in
cach lane are:
Loading: 150 ng antibody
Visualization/stain: Lumetein stain
Lane 1. Marker
Lane 2. HyNic-MS anti-FITC 150ng
Lane 3. MS anti-FITC/4FB-35mer oligonucleotidecrude 300ng
Lane 4. MS anti-FITC/4FB-35mer oligonucleotide purified 300ng
Lane 5. MS anti-FITC/4FB-35mer oligonucleotide purified 450ng

[00360] The DNA Silver stained PAGE results for conjugation to anti-FITC
monoclonal antibody are presented in Figure 4. Unconjugated oligo can be seen in both
lanes 4 and 5 demonstrating the inefficiency in removing excess oligonucleotide using the
USY 20 diafiltration filter. The sensitivity of DNA Silver Stain is ~50 pg oligo.
[00361] The loading, stain and samples in each lane are:

Loading: 150 ng antibody

Visualization/stain: Lumetein stain

Lane 1. Marker

Lane 2. HyNic-MS anti-FITC 150ng

Lane 3. MS anti-FITC/4FB-35mer oligonucleotide crude 300ng

Lane 4. MS anti-FITC/4FB-35mer oligonucleotide purified 300ng

Lane 5. MS anti-FITC/4FB-35mer oligonucleotide purified 450ng

[00362] EXAMPLE 2: This experiment compares purification of antibody-
oligonucleotide conjugates by diafiltration and adsorbing the conjugate on a Zinc-chelate
modified magnetic bead, washing the beads with buffer to remove excess 4FB-
oligonucleotide and eluting the conjugate from the bead with imidazole-based eluting

buffer.
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Lane 1. Marker Lane 2. 4FB-46ner 4FB-oligonucl eotide Lane 3. 1:5 M
anti-FI TC A4FB-46ner ol igonucl eotide crude Lane 4. 1:5 MsS anti-FI TC

4FB- 46nerwol2ogonm®Beot i de purified Lane 5. 1:3 M5 anti - FCT@S26uEB2448Mer

ol i gonucl eotide crude Lane 6. 1:3 M anti-FITC 4FB-46mer ol igonucl eoti de
purified Lane 7. 1:5 MS anti-FI TC 4FB-35ner ol i gonucl eoti de crude Lane 8.
1:5 M5 anti-FI TC/ 4FB- 35nmer ol i gonucl eotide purified Lane 9. 1:3 M5

anti - Fl TC/ freB63b nﬁrudalcbgjogaﬂe:hm‘a@ﬂrie Pecpercd dreExaapde 1Gas furBieMBy cither a 100

ti-FITC tid fied [0036 I t ai ned
PAGE resul (8 AV ECEY i Sutif GRHIAER it asPhh pi e Bl S EROSh M pur i1 ed
product saspes dennnstratlng that 5 equivalents yielded a conjugate with

nore ol i gonucl eoti des/ anti body as deduced by  the darker bands in the
sanpl es where 5<Aéqla1a lagig Rurdeatipy &aﬂlef&?t%ma% iotinte Bifu@l) vl bdasdn ExavPLE

4: This experi mentihwasfil@abaparahR aHetalcBitRed NBe @RLATBva ihes wf
equi val ents of S—Wé%éc to be added to the antibody at 1 ng/niL to yield
C

greater than 90% grdsopeenfrated Mg HeS: | n one experiment bl gG was

reacted with 20(f>é ) AR&chtR&nf u@%@@ﬂiﬁé%&ﬁkﬁd&ﬂ‘ crére'é\sl}}ugat@@d reacted with
5 equival ents of "a 46ner 4FBol i gonucl eotide. The DNA Si'l ver stai ned PAGE

resul ts are presenttéddy/nlig ginee ©, ZstfopFasgMeg ibtoghmics bii)end biod forg0-

conj ugate in all r@%ﬁﬁ' PliETelds vt %9@%8?0 P%L)Qﬁth%rnﬁwgé{ﬁﬁ phBs %ﬁ‘t%%dfoa“e and

as the nunber of equiva are’increéase e fnurb
oI|gonucleot|des/aﬂﬂs@b@ycthdeaﬁé%aEmmmh@ pld fijSugahes. Hhndenjpgnetiat e t he

gel less as the nu U|val t Hy tlng in the
conj ugati on of m)F]'rTPe ﬁF@bﬁu V@ﬁFW§g§%3ﬁ{Fﬁ%éyhkwﬂ%ﬂﬁ%gg%ﬁdMMng%ﬁ &nd
sanpl es in each Iaﬂegaﬂﬁﬂnl@anﬂgIﬁﬂ@agwﬁﬁmﬁnmbb@@%ﬁSmeQMeBNA Silver stain
Lane 1. Marker Lane 2. 4FB- | i gponucl eot i d e 3,  20xBovi ne |gC¢
4FB- 46mer ol | gonuE’f 866%#5]&55 E%?@n%ﬁw?%%&?ﬁ@%%@ Ch‘P’B&AE

ol i gonucl eoti de punqhgg@5%ﬁ@§mﬁuﬂﬁgﬁﬁ@vune | gG / 4FB-46mer ol i gonucl eoti de
crude Lane_6. 30xBovine | | _4FB- 46ner ollqonucleotlde purified Lane 7.

SOxBovT oo’ TAPRCAT 4ReSaBrret F6! S dmiieauDrast Ehaas tmisdorinoXEb AN | G /
AFB- 461ET O OUNCloARhARIPHL 8 a0R By SOXBAK! 80h GRclig B A6rrer

ol i gonucl eotide crude Lane 50xBovine 1gG/ omer ol | gonucl eot i de
purified adsorbing Ab- ohgonucleotlde conjugate on Zinc magnetic beads followed by release as no

excess oligo is present in Lane 5 while oligo can be seen in Lane 4. The loading, stain and
samples in each lane are:

Loading 300ng of antibody

Stain: DNA Silver stain

Lane 1. Marker

Lane 2. 4FB-34FB-35mer oligonucleotide

Lane 3. Bovine IgG/34FB-35mer oligonucleotidecrude

Lane 4. Bovine 1gG /4FB-35mer oligonucleotide purified with

Diafiltration spin column 100K

Lane 5. Bovine IgG /4FB-35mer oligonucleotide purified Zinc-

magnetic-bead

[00365] Based on the sensitivity of DNA Silver Stain greater than 98% of the excess is
removed using this method.

[00366] EXAMPLE 3: This experiment was designed to determine the optimal number
of equivalents of 4FB-oligonucleotide required to be reacted with 1 mol equivalent

HyNic-antibody to yield greater than 90% conjugate. To that end a 46mer and a 35mer
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[ 00369] EXAMPLE 5: To determne the effect of |ength of oligonucleotide on
conjugation efficiency 5 nol equivalents of 19mer, 39ner, 40ner, 46nmer and
60mer 4FByodnfi/®os9sl i gonucl eotides were reacted with a aoTivSEétio24mnoc| onal
anti body that had been nodified with 30 equivalents S-HyNic at 1 ng/nL

anti body concentration. The DNA Silver stained PAGE results of the purified
conjugates are presented in Figure 8, show ng equival ent band density in
each | ane #Blbiginucigotideatereddcldedia pviveheFdDe sntfbody htegt harklOimaol t o 60mer

conjugate with equ fficiency. The |oadi,ng, ,stain,and sanples in each
ane Sre. FutrREbeSh o EeoRitiotye s el G BN AR RAR 1" Var ker
Lane 2. HyMNagndBbedik ks fdsdiitbedamexampl&r The RAdiMD samt dmdshrhflet thFBchlRAer 4FB

ol i gonucl eotide Lane 4. Purified M5 anti-FITC / 4FB-35ner oligonucl eotide
Lane 5. Puffied MS anti-FITC / 4FB-40ner oligonucl eotide Lane 6. Purified
M5 anti-FITC / AFB- 40ner 10hdigonucLstahfsodyane 7. Purified M5 anti-FITC/
4FB- 46nmer ol i gonucl eotide Lane 8. Purified M5 anti-FITC / 4FB-60ner

ol i gonucl eotide [00370] P INA ddvesptaithe reacti ons based on BCA Protein
Assay (ThernoPi erce, Rockfof fdddker Were 55% 52% 50% 50% 47% and 50% f or
the 19ner, 39ner, 40ner, 46nmer and 60ner 4FB-nodified oligonucl eotides
conj ugati ons respecti vel yan DEEBHYOnEXAPIOEz@CTRiide exanpl e presents the

preparation and purification qfs ﬁ@_ﬁh%ﬁpﬁﬂﬁ#ﬁ%@gﬁg@%ﬁgﬁ% GON ugate using

the optim zed conditions as defermned | above. 1n this
experinent 40mer and 60 rmene &'l:aNMiSnotidlTQoHIR: @utrictiesnuakotsdequmificd TABLE 1

equi val ents of S N o abei g SeRBR B S Sk R SR gnet i ¢ bead
adsor pti on/ desor ption netthnse. ITARBSENE-FITC/ 4FB-46mer oligonucleotide purified

Lane 7. 1:5 MS anti-FITC/4FB-35mer oligonucleotide crude

Lane 8. 1:5 MS anti-FITC/4FB-35mer oligonucleotide purified

Lane 9. 1:3 MS anti-FITC/4FB-35mer oligonucleotide crude

Lane 10. 1:3 MS anti-FITC/4FB-35mer oligonucleotide purified

[00367] The DNA Silver stained PAGE results are presented in Figure 6, include crude
reaction and purified product samples demonstrating that 5 equivalents yielded a conjugate
with more oligonucleotides/antibody as deduced by the darker bands in the samples where
5 equivalents of oligonucleotide were added.
[00368] EXAMPLE 4: This experiment was designed to determine the optimal number
of equivalents of S-HyNic to be added to the antibody at 1 mg/mL to yield greater than
90% conversion to conjugate. In one experiment blgG was reacted with 20X, 30X, 40X
and 50X equivalents of S-HyNic and reacted with 5 equivalents of a 46mer 4FB-
oligonucleotide. The DNA Silver stained PAGE results are presented in Figure 7,
showing excellent conversion to conjugate in all reactions as evidenced by the dark bands
in each lane and as the number of equivalents of S-HyNic are increased the number of
oligonucleotides/antibody increases as the conjugate bands penetrate the gel less as the
number of equivalents of S-HyNic increases resulting in the conjugation of more
oligonucleotides/antibody. The loading, stain and samples in each lane are:

Loading 300ng of antibody

Stain: DNA Silver stain

Lane 1. Marker
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# # Base Pairs MWV Ext Coeff digonucleotide Sequence Aigo-1 40 12451.2
374000 5' -G ACT GAC GAA CCG CTT TGC CTG ACT GAT CGC TAA ATC GIG NH2
WO 2011/100493 PCT/US2011/024439

Lane 2. 4FB-35mer oligonucleotide

Lane 3. 20xBovine IgG/ 4FB-46mer oligonucleotide crude
Lane 4. 20xBovine IgG / 4FB-46mer oligonucleotide purified
Lane 5. 30xBovine 1gG / 4FB-46mer oligonucleotide crude
Lane 6. 30xBovine IgG / 4FB-46mer oligonucleotide purified
Lane 7. 40xBovine IgG / 4FB-46mer oligonucleotide crude
Lane 8. 40xBovine IgG / 4FB-46mer oligonucleotide purified
Lane 9. 50xBovine IgG / 4FB-46mer oligonucleotide crude
Lane 10. 50xBovine IgG / 4FB-46mer oligonucleotide purified

[00369] EXAMPLE 5: To determine the effect of length of oligonucleotide on
conjugation efficiency 5 mol equivalents of 19mer, 39mer, 40mer, 46mer and 60mer 4FB-
modified oligonucleotides were reacted with a anti-Fitc monoclonal antibody that had
been modified with 30 equivalents S-HyNic at 1 mg/mL antibody concentration. The
DNA Silver stained PAGE results of the purified conjugates are presented in Figure 8,
showing equivalent band density in each lane indicating that 4FB-oligonucletodes for
length 19mer to 60mer conjugate with equal efficiency. The loading, stain and samples in
cach lane are:

Loading 1.0 ug of antibody

Stain: Commassie blue

Lane 1. Marker

Lane 2. HyNic-MS anti-FITC

Lane 3. Purified MS anti-FITC /4FB 19mer 4FB oligonucleotide

Lane 4. Purified MS anti-FITC / 4FB-35mer oligonucleotide

Lane 5. Purified MS anti-FITC / 4FB-40mer oligonucleotide

Lane 6. Purified MS anti-FITC / 4FB-40mer oligonucleotide

Lane 7. Purified MS anti-FITC / 4FB-46mer oligonucleotide

Lane 8. Purified MS anti-FITC / 4FB-60mer oligonucleotide

[00370] The yields of the reactions based on BCA Protein Assay (ThermoPierce,
Rockford, IL) were 55%, 52%, 50%, 50%, 47% and 50% for the 19mer, 39mer, 40mer,
46mer and 60mer 4FB-modified oligonucleotides conjugations respectively.

[00371] EXAMPLE 6: This example presents the preparation and purification of an

oligonucleotide/antibody conjugate using the optimized conditions as determined in the
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digo-2 60 18557.1 550200 5'
CTT TGC CTG ACT GAT CGC TAA ATC GIG NH2

[00372] First, a stock solu

-TTG CAT CGC CCT TGG ACT ACG ACT GAC GAA CCG

tion of

bovi ne | gO@b11g@495 ny/ nL i n nodification buffer (100 nCphssphata39 150 mv

NaCl, pH 7.4; Sigma (St.

1 nmg/ nL solution and was exchanged into nodification buffer

Loui s,

MD)) was prepared. blgG stock solution (20
uL; 100 ug blgG was diluted with nodification buffer (80 uL) to prepare a

(using a 0.5 nL

Zeba 7K DeEBadrbplespbood. Unisis i@eﬁnmlPEOerecmd Rbokew§ ’Ldn@ino-bliggnupleetidegyas | i br at ed

w th nodif
anhydr ous

i,cati.o

BOED

Fo B Pl ArPhRcdr S

ti

ehHok

ol
re

on

eadTah ! iRy TR

ved in
par ed.

To the bl gGith B0 epetidlémeas ORyRLfA eimivas teddeeliSt byt 0f DMmasabistican (1. 12 4;

30 nol equ

al ent s)

The m xture was m xed thoroughly by pipette and

i ncubat ed %SOH’&B?/F?S@W&@PWHPQ for 2.0 h.

Using a 0.5 nL Zeba col um

t he

reacti on nrxgyre was desal ted and buffer exchanged into conjugation buffer

(100 MM phosphate, 150 M NaCl,__pH 6. 0)  This HyN cantibody was used
directly ijn the cpni®Bat| on reacti BH., [00373] A 3'- Am no- m)dlfl ed 40per
Aigo-1 (11.1#QDs} @lfsoanntl\éw (Sakofifego, CA) Pli M NaOH
(30 ilL) angwa: bufjldar 2 rznlg< 20 P ﬁb@lﬁ@%@ﬁﬁdﬁAAtﬁG@CTﬁsﬂiG@CiGo 5 nL
Zeba desalftin um- pr a eqw brat ed | A€ ThodNfGG@iTAGnABUTTIEN-NITFhe OY 4 of
the final |oligo soI ution| was determ nedSt—BT(BéDAOE GECAXBTGA ACDACGoOl uti on
of S-4FB (|1O0gorg; | SobLi nK8Bi7ols ¢iB02Es) AGT @ARYGKACCOVET(IZK T was
prepared. [To the desalted oligo|was added IDVET(CKE 4AAf ATC avedNDy S- 4FB/ DVF
solution (3.7 p,L; 20 nol equivalents). The reaction m xture was thoroughly

m xed and allowed to i ncubate at roomtengerature for 2 h. The reactlon
m xt ure wal003¥ehaRtude statkoolbiap afkavinset b ies S memul invmeridispieathaffen 50 mv

NaCl, pH 6¢@) nm'pﬁgspﬁat@ 1%0%\42{@@@ malglgﬂg(ﬁ%&wmﬁw@gweba@d 831 W th
conj ugat i on buffer and Was deteérm ned. fthis prepared a

modi fi ed 5stogkpiotbiond] lﬂr éQO £} b@@ﬁd‘@lﬂ diutrdiwith medifigation hdigr 0rde td y | n the

vas added PPt S adhich s S RRa s Pt R o EPH S o i)

was added vol une) ;
100 M ani Zﬁbae7K mes@lthCphumthteemomatoe cNalBy, IL P iHreeequ)librakéewitieact i on

m xture WAz, Idl% bat uﬁfer A stg&ngorlu% gtI-P hNic E 1% m% dps(s) A& in anhydrous DMF

ation b
(200 nL); SoluLink Biosciences (San Diego, CA)) was prepared. To the blgG in
modification buffer was added S-HyNic/DMF solution (1.12 uL; 30 mol equivalents).
The mixture was mixed thoroughly by pipette and incubated at room temperature for 2.0
h. Using a 0.5 mL Zeba column the reaction mixture was desalted and buffer exchanged
into conjugation buffer (100 mM phosphate, 150 mM NaCl, pH 6.0). This HyNic-
antibody was used directly in the conjugation reaction.
[00373] A 3’-Amino-modified 40mer Oligo-1 (11.1 ODs; Eurogentec (San Diego, CA))
was dissolved in 50 mM NaOH (30 uL) and was buffer exchanged into modification
buffer using a 0.5 mL Zeba desalting column pre-equilibrated in modification buffer. The
OD/uL of the final oligo solution was determined to be 0.33 OD/uL. A stock solution of
S-4FB (1.0 mg; SoluLink Biosciences) in anhydrous DMF (25 uL) was prepared. To the
desalted oligo was added DMF (15 uL) followed by S-4FB/DMF solution (3.7 ul.; 20 mol
equivalents). The reaction mixture was thoroughly mixed and allowed to incubate at room
temperature for 2 h. The reaction mixture was exchanged into conjugation buffer (100
mM phosphate, 150 mM NaCl, pH 6.0) using a 0.5 mL Zeba desalting column pre-
equilibrated with conjugation buffer and the OD/uLL was determined. This prepared a 4FB
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[ 00375] The | MAC Zn- SepFast MAG Media (120 uL of a 50% slurry, Biotoolmcs,
UK) was prepped by addition of the beads 1.5 nL mi crocentrifuge tube,
magnet i ziwQ 20hierob®ads on a magnetic stand and t he super raTastomas44senoved.
The beads were washed three tines with binding buffer (200 4; 100 mM
phosphate, 150 mM NaCl; pH 6.0). Follow ng renoval of the final wash the
entire volune (-110 'AL) of the conpleted anti body-oligonucl eotide

conj ugat i omodifiad ti-aminvasodifitdedigonuckotiliythanta usdtedilzedyingbd t@fjugafidre
reacti on/ bead m xture was carefully mxed by swirling with a pipette tip

for 30 sec%tﬁ%ls. The beads were allowed to settle for 15 mn at room

t enper at ur poBY4 23 CYFB-kb@eshlikfo Y (30BSuIMSXR6l cgidhBntbyvaWdddd BBowdtthyal | owed t o
settle for an additional 15 mn. The tube was placed on a nagnetic stand

for 1 mn @dsiltp?eﬂlqf&mrmﬁ@k%mlyaﬁﬂmhél/égrﬁ@lrumi éﬁ@ mphgnijemt P§mMenoved and
di scar ded. 00 iL wash
buffer di sg at?eeq??]gﬁydgglf ﬁﬁt% a%%gggh&ﬁnﬁgm&?{ﬁ%‘%f%? egn ygnﬁlugat e was then

el ut ed andten@mmdfofrmmuﬂshe beads by adding 50 AL bead el ution buffer (300

mM i m dazo 0 0, ug/ u peptide to
the bead plIORZel TS 107 7y rRie oot Yot o Epreadra s bk Rs ot ¢ p
for 30 secURNGvak peppalts ddbeios of the ®ehds 115l nfi@bcchbrifigatube smagnstizigz gent | y at
5 mnute iptervals. The tube s placed into the etic stan o all ow
Phe bonds PODUE P BT SERGTH e HEoGaRE: HAARD" Corl b L Pt GoRHaard § it y
purified aﬂﬁé&mv@{u@m@m; 08 | GONDMGRE FrodEiSatd, nﬁmﬁqua@ﬁ pH¥®, @ new 1.5
m. tube. The beads were el ut ed(thr%e nor e ﬁms W th L eI u(?l on buffer
to obtain Fﬁ@miemmlmmetfgat‘eashéh@mvaolﬂfh@(ﬁ(b@rbLheﬁih@lemittsd were buffer
exchanged | 1. m\M EDTA u Q
concentrat | gr]?Od P@e?@?‘%dﬁganju%agg FESHAL BT e1C£y3g%rp[0gleﬁ)g?ldrr]i°eﬁlﬂletng t he
conj ugat e' Thatesaiondoakmatur? 6@s mfulmhnmaiay swoticenith apipotic ipfrdet er m ned
usi ng the BCA as Ther noPi er ce, kvill e, ical yields are

50 50% basEouh Jrubern BEAIREGy BRI TR bk eplRr R (eSu s 2 0. 2. 5
ol i gonucl evhé desy @l ﬂnb@dygauir BeswigigugatRewoeb Setflelfdr AR bd@fieHay relidy gel

el ect rophoreS| s using 12%Bis-Tris Gel (Ilnvi trB]#Pg (Carl sbad, CA)) and

vi sual i zed B%IWPR/WB%@R@H&B@\M%@W%W}“S\X%@ B ef élgﬁt@a@ ad theysuppgaatayt| v er
Stain (GE W@?%énh?réﬁ&e& BhBGiglapiddY ThdNdal pell Q@A dhsHe X MYELForé: tlnFJsttlﬂPlCOl for
preparation of ah antlbody/ollgonucleotlde conjugate on a solid phase
support ( Pﬁ%lﬂe@’%hﬂ@l)ffer flisgadiag thvadcrrat@e prrh simeNAG Medi a ( 120 uL of a 50%
slurry, ition,of 15rr1_
m crocentr ﬁ#ﬁgéfﬂ %Eé co @ag(f}% ‘Yast%ﬁen eﬁlﬁgcpangea %Veg(r%mgl %ﬁbe (i) nd t he
super nat anbcadaiutioe bnﬁﬁmv(ﬁﬁnwlhﬁdahehdﬁ)mam Mlmﬁ)sﬂn}sﬁEﬂ)hAg’ﬁ) lig/meg83b t h

(100 ug) 1 HUTB8NERor et TR T e rryatiRae Ty et e e € 00

ant i body/ bp@elt tip f&iw@c@ﬁdhnb@oatb&héﬁdﬂﬂldd}/shﬁ‘tyxﬁdliblh‘llrﬁmsfrﬂlklﬂg gmttymanpmnet te tip
for 30 seconds. The beads pia[an be allowed to sett]e fo

t enper at ur BtUERS 2B@)tuberygs ndcggd pjo f@aﬁw@é@%ss@@étodad%zwvﬁhi)?eaéwrneilﬁtgfmahd aI | owed
to settle F@f AR saﬁéﬂhgta@@a{talﬁé Panerbfﬁakygﬂmla@aﬁﬁiadpghgﬂn@@l@&lmo@ugagnetI c

stand for 1 min to pellet the ea s and the supernatant can be %tently

removed anwaﬁjﬁr%&rraéwto Thev hedel podp| Ehe baps we\ﬁb%%are@ Aosxtifmesreith $hes with
400 th
beadplsl urrklilggl?lig %ge{)jﬁgm%e%n%? %lfl%so{g{l} Ellt?)%egfj ‘0- -COS'N d%’élgﬁ %8'1; ©

equi val ent bl)ffarraxd‘blanlgeﬁumalstowge Bufféred PBS.TheMoERTA). c@hgdmmdsuﬂdelcenbeamhoal I owed
to incubate at room.t enper.atur ead r ea xture.can be
ORI U R A e SR B M e
15 m n Thenhubatibédy d@ﬁc@fr@tﬁlﬁﬁw&me&rrﬁﬁ%ﬁimglthsBﬁ]%dasfs@/r(Therﬁioﬂle&& pel l et the
beads and the a&per nat ant. ¢ be%(?ently removed and di scarded. The bead

pel | et canRpeiksHad TvAFde! A& baied 9n Redell BCAotitig e 148Ut £ er

di scar di ngsifigusaPRLG AtEMD sAEHicBBdcs/hRtBIAS. PBAEk AR Rercatarg
4FB- ol i gonucl eoti de (3-5 equivalents) and a 1/10 voI une of TurboLi nk

buf f er. Th@laﬂﬁﬁéPYéﬂelﬁcﬁ?@P@S’é&ﬁnééz is-Tey Cahdparessinétertshad. fdubide at room
tenperature for 1-16 h. The tube can be placed on a nmagnetic stand for 1
mn to pellet the beads and the supernatant can be gently renoved and

di scarded. The beads can be washed with 25 nM sodi um phosphate, 300 mM

sodi um chl ori de, 0.05% Tween-20, pH 7.5 4 times. The conjugate can be
eluted fromthe beads with 2 5 mM EDTA59 300 mM NaCl, 250 mM I m dazole, 75
ug/mL HI S-6 peptide, pH 6.0, 4 tinmes. The purified conjugate can be
exchanged into 10 nmM sodi um phosphate, 149 nM sodi um chl oride, 1 nmM EDTA,

0. 05% sodi um azi de, pH 7.2. [00379] EXAMPLE 8: Protocol for Preparation and
Pur| f| cat| on of Protei n/ G | gonucl eot| de COI’I] ugat e (Pr ospectl ve) [00380]

o o o ~  a o, . o o o



[00384] Step 4: dAigo conjugation and conjugate purification: To the

4FB- St Av- Hi s-tag conjugate in Conjugation Buffer prepared in Step 2 (1 nol
equi val erwd 20amob®3added HyN c- 38mer ol i gonucl eoti de (2P0TmsRo1egd489 i n
conjugation and 1/ 10 vol une TurboLink catal yst. The reaction m xture can be
i ncubated at roomtenperature for 2 hours and the 38ner

ol i gonucl eoti de- St Av- Hi s-tag conjugate can be purified by addition of the
reacti on nvixtalized bhyoU¥nckshhdowtimgfolageakby Codreasis BarechriDNAIBAte $tdio(GEB0 m n to
al l ow t he Flgag% atE.tq bi nﬁu o the beads. The supernatant can be renoved
and the bu %%f?.( St'§"Pan'be added to the beads and the mixture can be
gently m Xp03@%] ngXxXaANIPIIE Yt BrotdcBLdb plcpataticir of Xn EhtibodMaligatpelestadcant can be
renoved. This washi ng -Erocedure can be repeated 3 nore tines. The conjugate
can be el uf¥HE A% RED BersesUnpYT Arartgi &) ut i on buffer (100 mM i ni dazol e;

EDTA; buf f pyog78nc bt Zh%chedst MATG MeliB$120TNeorsies Hat-gMioteamhileuksemved and
collected In a separate tube. The elution procedure can be repeated three

mor e ti mesbe mRRPeddirisAditen of thahtads amlpwiexenEgsdubon reneaetaneEDTCadPBS usi ng
a 0.5 nt Py mﬁgﬁéﬁ% g{aa& Gtk tﬁgpg;eﬁlg{aﬂmn_bg\%m&%g%ﬁ@%% s GhALNBAA el S

clainmed is: for 1solating antibody-oligonucleotide conjugates,
conpri si ngtimgy witlo BindgetButfpr &0Gpdi; 06 Maptositady 164 M HeCl; pHSt0)one nodi fi ed

o L8001l 040,024 PR ) BRAHELERL) Bu RSP B g e
conj ugat i omixte@chi Bilcamdllstimixet Oy switbhdith hawpbiRgtigfos Bakdcondar Whpbasle o
bi i ng.  REVABB oo T IOTeor BETCB AL e ac o sk e he
i mobi | i zeghiRdREAR by bwilig] dhdiaNgwELRGEHIO ForGANPANSHH $5 BNRYTH @B dah®e bound
ant i body- ol i gonucl eoti de conj ugates; and

placed on a magnetic stand for T min to pellet the beads and the supernatant can be gently

removed and discarded. The bead pellet can be washed three more times with 400 uL

Modification Buffer discarding the supernatant each time. To the bead slurry can be

added a 20 mg/mL solution sulfo-S-HyNic (20-50 mol equivalents) in Modification

Buffer. The beads can be swirled and allowed to incubate at room temperature for 2 h.

The bead reaction mixture can be diluted to 400 uL with Conjugation Buffer swirled and

allowed to stand for 15 min. The tube can be placed on a magnetic stand for 1 min to

pellet the beads and the supernatant can be gently removed and discarded. The bead pellet

can be washed three more times with 400 uL. Conjugation Buffer discarding the

supernatant each time. To the beads can be added 4FB-oligonucleotide (3-5 equivalents)

and a 1/10 volume of TurboLink buffer. The reaction mixture can be swirled and allowed

to incubate at room temperature for 1-16 h. The tube can be placed on a magnetic stand

for 1 min to pellet the beads and the supernatant can be gently removed and discarded.

The beads can be washed with 25 mM sodium phosphate, 300 mM sodium chloride,

0.05% Tween-20, pH 7.5 4 times. The conjugate can be cluted from the beads with 2 5

mM EDTA, 300 mM NaCl, 250 mM Imidazole, 75 ug/mL HIS-6 peptide, pH 6.0, 4 times.

The purified conjugate can be exchanged into 10 mM sodium phosphate, 149 mM sodium

chloride, 1 mM EDTA, 0.05% sodium azide, pH 7.2.

[00379] EXAMPLE 8: Protocol for Preparation and Purification of

Protein/Oligonucleotide Conjugate (Prospective):
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v) isolating the antibody-oligonucl eotide conjugates by rel easi ng the bound
ant i body- ol i gonucl eoti de conjugates with a displaci ng agent sel ective for
t he bi ndewoO 2811/1Db@3net hod of claim 1, wherein the stati @ans2@phasa39
conprises a water insoluble support. 3. The nethod of any one of clains
1-2, wherein the stationary phase is agarose. 4. A nethod for isolating
ant i body- ol i gonucl eoti de conjugates, conprising: i) introducing a nodified
ant i body i [0038@] btibf exnmglesoButptoidin/obggnugladtidegotjhgatercuati Heipeghamdtandodi es wi t h
at | east one. difiﬁ%gogi onucl eotide at greater than 80% efficiency to
forn1antib3ﬂyﬂgﬂ¥ﬂ% P %%P%B“?ﬁﬂfugates; and iii) isolating the
ﬁ-”t ijpody- ﬁ[o'ogenyc SeptiTiea @mniop@abtg@ltafvrdﬁmlgp@up ony §gRfhD @olam#;lkbm by .

i nding the conjugates to an i iliz i nder, renoving t unconj ugat e
ol i gonucl eBtoFHENTH &MLy b?aincmég‘? PlfigagbSAr (e ub AdOconj ugat e
fromthe spljfl sHRRAIH anl_@dro'ﬁlé‘@Mﬁtlb%blQ&uia.g.gTMa&lfon%{iﬁtth&aﬁbé erein the

I mobi | i zed bi nder conprises a netal ion. SUBSTI TUTE  SHEET %%U E 26)
vortexed and allowed to stand at room temperature for 1.5 h. The reaction mixture can be
desalted into conjugation buffer using a 2 mL Zeba column pre-equilibrated with
conjugation buffer.

[00382] Step 2: His-tag conjugation: To 4FB-streptavidin prepared in step 1 can be
added HyNic-Peg2-His6-NH; (SoluLink Biosciences; 4.2 uL of a 20 mg/mL solution in
conjugation bufter; 0.75 mol equivalent). The His6-StAv conjugate can be purified by
adsorption of the conjugate using His-Tag Purification Chelating Agarose Beads (Agarose
Bead Technologies (Tampa, FL) followed by washing to remove unconjugated
streptavidin. The conjugate can be eluted off the beads using imidazole/EDTA buffer.
The isolated HyNic-Peg2-streptavidin conjugate can be desalted into conjugation buffer
using a 5 MWCO diafiltration apparatus to both desalt and remove unconjugated HyNic-
Peg2-His6-NH,.

[00383] Step 3: Preparation of HyNic-oligonucleotide: A 5’-amino-modified 38mer
oligonucleotide can be exchanged and concentrated into modification buffer (100 mM
phosphate, 150 mM NaCl, pH 7.4) using a SK MWCO Vivaspin column (Sartorius
Stedim, Purchase, NY). The final concentration can be adjusted to 0.3 OD/uL. To the
oligo in modification buffer (33.4 uL; 30 nmol) is added DMF (16.7 uL) and S-HyNic (11
uL of a 10 mg/mL solution in DMF; 15 equivalents; SoluLink Biosciences). The reaction
mixture can be vortexed and allowed to stand at room temperature for 1.5 hours). The
reaction mixture can be desalted into conjugation buffer (100 mM phosphate, 150 mM
NaCl, pH 6.0) using a 5 K MWCO VivaSpin column. Resuspension into conjugation
buffer and concentration can be repeated 3 times. The oligo concentration can be adjusted
to 0.25 OD/uL.

[00384] Step 4: Oligo conjugation and conjugate purification: To the 4FB-StAv-His-tag
conjugate in Conjugation Buffer prepared in Step 2 (1 mol equivalent) can be added
HyNic-38mer oligonucleotide (2.0 mol equiv) in conjugation and 1/10 volume TurboLink
catalyst. The reaction mixture can be incubated at room temperature for 2 hours and the
38mer oligonucleotide-StAv-His-tag conjugate can be purified by addition of the reaction

mixture to Zinc-His-tag magnetic beads and incubated for 30 min to allow the conjugate to
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WO 2011/ 100493PCT/ US2011/ 024439 6. The method of claim5, wherein the netal
ion is a divalent netal ion. 7. The nmethod of any one of clains 5-6, wherein
t he met alwpanivwo@3transition nmetal ion. 8. The nethod ofPCarus2anm24B9 cl ai s
5-7, wherein the netal ion is a divalent transition netal ion. 9. The nethod
of any one of clains 7-8, wherein the transition nmetal ion is selected from
the group conprising: nickel ion, zinc ion, copper ion, iron ion and cobalt
ion. 10. Thiadmethhbehdef Thngupametantfcas baramovidd &hd tiewfér 0.4 hnd.) codbd ddded ant | body
includes a hjistidine-rich region. 11. The nethod of .any on cl ai,ns 1-10,
wher o -t nie st PROBY S G e adls g P agirh bRy br St

sel gct eg L E@Binfaﬁﬁt @hou peme@d I Thik @gshhnilg@raﬁudhﬁcb?ﬁ b€ repedte 3 ?btejrtidmt mhacetic

acid an i cinchoninic acid. 12, T .hod of a ne of clainms 1-11,

wher ei n t hEPT YR P Eltiifigiy eé?ﬂ%g?/ Arate ﬁ?@%ﬁmdﬁ%ﬁ;. 13. The
met hod of BT AQBETRS in6hiAAS fol Xlhinub eTRd fipthgaeh bé RehFBL AfiRdYecGQIMPr i ses a

nol ecul ar tag. , )
in a separate tube. The elution procedure can be repeated three more times. The

combined eluants can be exchanged into 5 mM EDTA, PBS using a 0.5 mL pre-

equilibrated Zeba column.

WAI-2994183v3

62



14. The method of claim 13, wherein the nolecular tag is selected fromthe
group conprising: i) poly-histidine tag; ii) Flag Tag; iii) c-Mc-Tag; and
iv) S-tagwolon/pepsi de tag. 15. The nethod of any one ofPCElusRem/012394, !

i

wherein the i mobilized antibody is conplenentary to the nolecular tag that |
I's bound to the nodified antibody, 64 SUBSTI TUTE SHEET (RULE 26) 16. The ;
nmet hod of any one of clains 13-15,\ﬁ£ﬁﬁ&% the i mmobilized anti body was
rai sed agai nst the nol ecular tag that i's bound to the nodified antibody.

What is claimed is:

1. A method for isolating antibody-oligonucleotide conjugates, comprising:

i) conjugating a modified antibody with at leést one modified oligonucleotide to
form antibody-oligonucleotide conjugates, wherein greater than 80% of the
modified antibodies are conjugated;

ii) adding the conjugation reaction mixture to a column having a stationary phase
comprising a binder that has been immobilized to the stationary phase;

iii) binding the antibody-oligonucleotide conjugates selectively to the immobilized
binder;

iv) eluting reaction components away from the bound antibody-oligonucleotide
conjugates; and

v) isolating the antibody-oligonucleotide conjugates by releasing the bound
antibody-oligonucleotide conjugates with a displacing agent selective for the
binder.

2. The method of claim 1, wherein the stationary phase comprises a water insoluble

support.
3. The method of any one of claims 1-2, wherein the stationary phase is agarose.

4. A method for isolating antibody-oligonucleotide conjugates, comprising:

i) introducing a modified antibody into a buffered solution;

ii) conjugating the modified antibodies with at least one modified oligonucleotide
at greater than 80% efficiency to form antibody-oligonucleotide conjugates;
and

ii1) isolating the antibody-oligonucleotide conjugates from the conjugation solution
by binding the conjugates to an immobilized binder, removing the
unconjugated oligonucleotide in a wash step followed by release of the bound

conjugate from the solid support.

5. The method of any one of claims 1-4, wherein the immobilized binder comprises a

metal ion.
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17. The method of any one of clains 13-16, wherein the nolecular tag is a
peptide tag. 18. The nethod of any one of clains 1-17, wherein the

i mrobi | i 280 2bimder3i s an anti body rai sed agai nst the comrcugston@2443nker
joining the nodified antibody to the at | east one nodified oligonucleotide.
19. The nmethod of any one of clains 1-18, wherein conjugating efficiency is
greater than 85% 20. The nethod of any one of clainms 1-19, wherein
conjugating efficiency is greater than 90% 21. The nethod of any one of
clains 1-20, vheneithvdobopingatwirgiefkingitangyis asivgleetmetel han 95% 22. The
met hod of any one of clainms 1-21, wherein conjugating efficiency is greater
than 98% 23. The nethod of any one of clains 1-22, wherein the isol ated
ant i body- of.i gdheelegotiioflenycarejofi gatngsS-6.onfErdis eheometd v@r iageraaditibremstal idn.nodi f i ed
ol i gonucl eotides. 24. The nethod of any one of clains 1-23, wherein the
nodi fied antibody is prepared froman 1gG or I1gMtype antibody. 25. The

met hod of @ny ToBéetfod @k any@nelof 2himaier ehafeih e nimdiidd ed dantdnbeshyitoanpri ses
an anti body that has been prepared by attaching at | east one noiety
conprising a r&R{9%e |inker capable of conjugating to a nodified

ol i gonucl eotide. 26. The nethod of claim25, wherein the at |east one

noi ety is attached by a coval ent bond. 65 . o
9. The method of any one of claims 7-8, wherein the transition metal ion is selected

from the group comprising: nickel ion, zinc ion, copper ion, iron ion and cobalt ion.

10.  The method of any one of claims 1-9, wherein the modified antibody includes a

histidine-rich region.

11.  The method of any one of claims 1-10, wherein the immobilized binder further
comprises an organic chelator selected from the group comprising: iminodiacetic

acid, nitrilotriacetic acid and bicinchoninic acid.

12.  The method of any one of claims 1-11, wherein the immobilized binder comprises an

immobilized antibody.

13.  The method of any one of claims 1-12, wherein the modified antibody comprises a

molecular tag.

14, The method of claim 13, wherein the molecular tag is selected from the group
comprising:
1) poly-histidine tag;
i) Flag Tag;
iii) c-Myc-Tag; and
iv) S-tag
v) apeptide tag.

15. The method of any one of claims 13-14, wherein the immobilized antibody is

complementary to the molecular tag that is bound to the modified antibody.
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SUBSTI TUTE SHEET (RULE 26) 27. The nmethod of any one of clains 25-26,
wherein the at | east one noiety conprises a spacer group. 28. The nethod of
cl ai m 27, woterigiom98he spacer group conpri ses pol yneri ze@#Cetusgdianes40xi de.
29. The nethod of any one of clains 27-28, wherein the spacer group
conprises PEG or PEO. 30. The nethod of any one of clainms 25-29, wherein
the at | east one noiety is HyNic. 3L The nethod of any one of clainms 30,
wherein nodi fied anti body conprises a HyNi c-nodified anti body. 32. The
met hod of &hy TGwenadfodalf anyrenelof 3lajmwhie t Biwhetelrethmpdinbbidedodnitigadyuedseot i de
conprises a 4FB- dified oligonucleotide. 33 Th t hod, of any one of
C|2PHB 1-9 andmffﬂn §m¢ %ngﬁg?ﬂég#%HF?P%&t%ﬁ?fﬁ%ﬁ9gﬁ?“§%%rusive of a

hi stidine rich region. 34. The nethod of any one of clainms 1-33, wherein

the nodifi ti body i.s an antjbod at _has_ bee dj fi.ed by attaching at
| oast one i aity e af drEon i elte 1 Rt ApABT<OR 6 LR FhGEr o a
nodi fi ed oligonucl eotide. 35. The nethod of any one of clains 1-34, wherein

the nodified anti body further conprises a nolecular tag. 36. The nethod of
any one of 'tI ailfgncfodsl aphetcentslafhe ! pmilsrai Hedm il‘l%i-‘fg?/mii% i$@ ective for
the nol ecul ar Fhashdyh@dbed sSalRAURECInfughth 1REH bindith BOMLBPEY antibody to the at

least one modified oligonucleotide.

19.  The method of any one of claims 1-18, wherein conjugating efficiency is greater than

85%.

20.  The method of any one of claims 1-19, wherein conjugating efficiency is greater than

90%.

21.  The method of any one of claims 1-20, wherein conjugating efficiency is greater than

95%.

22. The method of any one of claims 1-21, wherein conjugating efficiency is greater than

98%.

23.  The method of any one of claims 1-22, wherein the isolated antibody-oligonucleotide

conjugates comprise on average at least 2 modified oligonucleotides.

24.  The method of any one of claims 1-23, wherein the modified antibody is prepared

from an IgG or IgM type antibody.

25. The method of any one of claims 1-24, wherein the modified antibody comprises an
antibody that has been prepared by attaching at least one moiety comprising a

reactive linker capable of conjugating to a modified oligonucleotide.

26. The method of claim 25, wherein the at least one moiety is attached by a covalent

bond.
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37. The nethod of any one of clains 1-36, wherein the nodified anti body
conpri ses an antibody that has been further nodified by attaching a

hi sti di newbusiloo4eapti de capabl e of chelating a netal i ®@0T/US80130BE39 TUTE
SHEET (RULE 26) 38. The nmethod of claim 37, wherein the i mobilized binder
conprises a netal ion. 39. The nmethod of any one of clains 1-38, wherein
the conjugate is forned with a coval ent |inkage. 40. The nethod of claim
39, wherein the covalent linkage is selected fromthe group conprising but
not |imtedl.t dthearethadiodeny ent adxlaimes 2a2hydrerrothe at laast and deictyaopptifdsde, an
et her, an enol g%pér an ester, a triazole, a thiolether and a disulfide.
41. The met hod® nypone of clalns 39- 40, mhereln t he coval ent |inkage
conprises a hydrazone. 42. The nethod of any one of clalns 40- 41, wherein
t he hydraz e bi.s razone., 43. The f clains
36- 42 “whetts MRS UREVAFET £T TRRGE e $Piser Pruteamrec s e etk of "any
one of clainscﬁ&k43, wherein the coval ent |inkage conprises formng a
pepti de tag recogni zabl e by an anti body rai sed agai nst the forned peptide
tag. 45. The nethod of any one of clains 1-44, wherein the nethod is mld

and robust29. The method of any one of claims 27-28, wherein the spacer group comprises PEG or
PEO.

30. The method of any one of claims 25-29, wherein the at least one moiety is HyNic.

31. The method of any one of claims 1-30, wherein modified antibody comprises a

HyNic-modified antibody.

32. The method of any one of claims 1-31, wherein the modified oligonucleotide

comprises a 4FB- modified oligonucleotide.

33. The method of any one of claims 1-9 and 11-32, wherein the modified antibody is

exclusive of a histidine rich region.

34.  The method of any one of claims 1-33, wherein the modified antibody is an antibody
that has been modified by attaching at least one moiety that is a reactive linker

capable of conjugating to a modified oligonucleotide.

35. The method of any one of claims 1-34, wherein the modified antibody further

comprises a molecular tag.

36. The method of any one of claims 1-35, wherein the immobilized antibody is

selective for the molecular tag that is bound to the modified antibody.

37. The method of any one of claims 1-36, wherein the modified antibody comprises an
antibody that has been further modified by attaching a histidine fusion peptide

capable of chelating a metal ion.
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46. The nethod of any one of clains 1-45, wherein the isol ated

anti body- ol i gonucl eoti de conjugates conprise at |east two nodified

ol i gonuclwot2ode®o4947. The net hod of any one of clains 1P¢®/USMIgN2{4B9 t he

i sol ated anti body- ol i gonucl eoti de conjugates conprises a conposition of
ant i body- ol i gonucl eoti de conjugates having on average between 1.0 and 2.5
nodi fi ed ol i gonucl eotides conjugated to the anti body. 67 SUBSTI TUTE SHEET
(RULE 26) 48. The nethod of any one of clains 1-47, wherein the nethod

yi el ds at 3%adthe 3@%od 96tlained7, aritcicdpotiy irnnmbgbmddliedt cdeprceny oged @8, with
respect to starting nodified antibody. 49. The nethod of any one of clains
1-48, wherein the nethod yields at | east 70% i sol at ed

ant i body- 034, gahu@leent iofl enycarjofi gatnes] -3 vivtHerdirethp ectjugate is tt@nted rgthrodi f i ed
ant i body. 50. TQ@ﬁgFthod of any one of clains 1-49, wherein the nethod
yields at | eaSPVBBMESFat ed anti body- ol i gonucl eoti de conjugates, with
respect to starting nodified anti body. 51. The nethod of any one of clains
1-50, wherein _the antibody-oligonucl eotide conjugates rjises a

det ect abl e*¢ | d&F BisHA ! clghn SoRHEherRH 196 40 enaﬁ%asﬁgsslﬁcteﬁf EPRENAERY wher ei n
at least a pOFcEﬂ_nQHsiﬁ’% bilt A6t [RRfkddO DI GO BN kiRt & BRIrEQNE, WEALES, CRAMKE] Se two
different nodified oligonucleotides. 53. The method of any one of clains

1-52, wher ei n 28€thek 48 €104 et £ 8¥cTot ripde.gribiokdy ard ydinUlfieot i de conj ugat es
conprise at | east one detectable fluorophores

41. The method of any one of claims 39-40, wherein the covalent linkage comprises a

hydrazone.

42, The method of any one of claims 40-41, wherein the hydrazone is a bis-

arylhydrazone.

43. The method of any one of claims 39-42, wherein the covalent linkage is UV-

traceable.

44, The method of any one of claims 39-43, wherein the covalent linkage comprises
forming a peptide tag recognizable by an antibody raised against the formed peptide

tag.
45, The method of any one of claims 1-44, wherein the method is mild and robust.

46. The method of any one of claims 1-45, wherein the isolated antibody-oligonucleotide

conjugates comprise at least two modified oligonucleotides.

47. The method of any one of claims 1-46, wherein the isolated antibody-oligonucleotide
conjugates comprises a composition of antibody-oligonucleotide conjugates having
on average between 1.0 and 2.5 modified oligonucleotides conjugated to the

antibody.
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54. The nethod of any one of clains 1-53, wherein at |east a portion of the
ant i bodyol i gonucl eoti de conjugates conprise two different detectable

f I uor ophowe=obb00443kit for isolating antibody-oli gonucl ectriuseoiaconf4dgat es
conprising using the nethod of any one of clains 1-54. 56. A kit for

i sol ating antibody- oligonucleotide conjugates conprising: i) introducing a

nodi fied a dy i.nt.o.a buff ti,on j.u g nodified
ant i bodi GSMWI tblﬁ’ e Ogé)é tone Om)& éjﬂ }}eﬁ%r}u?gl)meeo ah qu tllqe%Sta‘%'tae/r t han 80%
ef ficiency to ifadated aambmdyemgomhdlcgmﬂucd»rmgated,ezvmlommgetbewnr@ndodmed) i sol ati ng
t he anti body-ol j.gonucl eoti de conjugates fromthe conjugation solution by
bi ndi ng the cSR'MEtes to an i nmobilized binder. 68 SUBSTI TUTE SHEET ( RULE
26)

49. The method of any one of claims 1-48, wherein the method yields at least 70%
isolated antibody-oligonucleotide conjugates, with respect to starting modified

antibody.

50. The method of any one of claims 1-49, wherein the method yields at least 80%
isolated antibody-oligonucleotide conjugates, with respect to starting modified

antibody.

51. The method of any one of claims 1-50, wherein the antibody-oligonucleotide

conjugates comprises a detectable fluorophore.

52. The method of any one of claims 1-51, wherein at least a portion of the antibody-

oligonucleotide conjugates comprise two different modified oligonucleotides.

53. The method of any one of claims 1-52, wherein at least a portion of the antibody-

oligonucleotide conjugates comprise at least one detectable fluorophores

54.  The method of any one of claims 1-53, wherein at least a portion of the antibody-

oligonucleotide conjugates comprise two different detectable fluorophores

55. A kit for isolating antibody-oligonucleotide conjugates comprising using the method

of any one of claims 1-54.

56. A kit for isolating antibody-oligonucleotide conjugates, comprising:

i) introducing a modified antibody into a buffered solution;

11) conjugating the modified antibodies with at least one modified oligonucleotide
at greater than 80% efficiency to form antibody-oligonucleotide conjugates;
and

1i1) isolating the antibody-oligonucleotide conjugates from the conjugation solution

by binding the conjugates to an immobilized binder.
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