WO 2012/ 175741PCT/ EP2012/ 062251 TECHNI QUES FOR PREDI CTI NG DETECTI NG AND
REDUCI NG ASPECI FI C PROTEI N | NTERFERENCE | N ASSAYS | NVOLVI NG | MMUNOGLOBULI N
SI NGLE VARDABLA7EGWVAI NS 5The present invention rel ates POTiHPRORI06d261 Of

i mmunogl obul i n singl e variabl e domai ns. An i mmunogl obul in single
vari abl e domain or "ISV' is generally defined herein as an am no acid
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wi th such I'SV's). I's I's not only inportant r regulatory purposes, but

al so for tNeélH deatingnt of patients with biological drugs, because the
cliniciang that prescribe the treatment would al so 25li ke to have avail abl e
reliabl éP88¥ys to nonitor various aspects of the treatnent. For
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i nportant to assess their inmunogenic potential, and in particular the

degree to whiable ddmeam dwhcehpises adoactiondll aptgérarindingsitg (Garhd fvosk tst'it does
"ADA_.s". This is_ det.erm ned using,so-called . "anti-drug antibody" ar. . "ADA
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Mre-Sluis et al., | munol . Meth. 289 (2004), 1-16; Peng et al., Journal
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This is not only important for regulatory purposes, but also for the treatment of
patients with biological drugs, because the clinicians that prescribe the treatment would also

25  like to have available reliable assays to monitor various aspects of the treatment.

For example, in the clinical development of biological drug molecules, it is important
to assess their immunogenic potential, and in particular the degree to which they can elicit so-
called “anti-drug antibodies” or “ADA’s”. This is determined using so-called “anti-drug
antibody” or “ADA (immuno)assays” (see for example the review by Shankar et al., Journal

30  of Pharmaceutical and Biomedical Analysis, 48 (2008), 1267-1281; as well as Mire-Sluis et
al., J. Immunol. Meth. 289 (2004), 1-16; Peng et al., Journal of Pharmaceutical and
Biomedical Analysis, 54, (2011), 629-635; and Loyet et al., J. Immunol. Meth. 345 (2009),

17-28. Such ADA assays and methods for performing them are standard knowledge in the



di fferent ADA assay formats are known, such as "ELI SA-bridging format",

"ELI SA-Direct Format", "Indirect Format", Radi o | muno-precipitation Assay
(RIP), "Suofape7Pi4asnon Resonance” and "El ectrochem | unpeegPenemsBsi dgi ng
Format". Qther formats for perform ng ADA i munoassays will be clear to the
skilled person. 10The skilled person will also be famliar with a nunber of
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also referred t0 herein as the anaAgﬂlca ant i bod will usually be bound
to the carri épmginoe-limitiog chenBeEel SAApsstyeformatd atehaésd SWemitidallpeh¢pn esent
in) %he3§anggﬁ%%o e tested. However, it should generally be noted that the
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C-tetniinus of the variable domains to reduce said hydrophobicity and/or to
renmove said epitopes. For exanple, N eba et al. suggest to nutate positions
11, 14, 41, 84, 87 and/or 89 of a VH region (nunbering according to Kabat),
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determ ne the true presence/extent of (arising or pre-existing) anti-drug
antibodies in the sanple to be tested. WD 2012/ 175741PCT/ EP2012/ 062251 4
By contra®0,201des5@esent i nvention provides net hods andPaIgRge&12t062261 easi |y
allow the skilled person to predict wh;t her an i mmunogl obulin single

vari able domain wll or will not have tendency to undergo aspecific
protein interference in an ADA assay. The net hods and assays descri bed
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di ffere%51gﬁbtt@ph@ag%rﬁra&snwm&pﬂﬁ%ﬁu &l BAsRAy TcB@B@Qibd a@\éﬁranaglﬂtdwg@n
single amno acid residue to the C t erm nal end (such as a single
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t he rol%l em Osedchn Wr nterference. | ADAéeassa S, even though addi ng one
such amh A g % PSS 19 oSt %ﬁﬁ‘rﬂe Eht°Yo "cover” or "bury" the
hydr ophobi ¢ patLhsilbat reé’éa%hrxdtol% ocihigbas et "S?dFV si' swRicR S onatkudtd@at

C-term nus of an |SV. Srmlarly, ut without wishing to limt the invention
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however, it should also be noted that the invention is not particularly
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(including, without limtation, a VHH WD 2012/ 175741PCT/ EP2012/ 062 51 5
domai n) NoEbd ef abrsrjggest t mutaipaiositiens AL\, dbridi #7 Gm@@le&%@ﬁ?evﬂsfegléﬁ exanpl e
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the C teanpi %@'anﬁqu%@co‘?fimE'&?KX njrabl e domain) and nore generally to any
vari abl e dorain that has a-C-termnal regions that is solvent-exposed.
However, accdtaiavgr, heitiomef freed miferekes bedogniaes thandet taimgprasps piresofit 1hhlee

i nventi t he neth S a ifications np art uIar
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that the nmethods, assays and nodi f| cations described herein can be suitably
appl i ed asmctﬁcbpretem nmrﬁetrfrmr@tussuchaétDA@ﬁtaezs ﬁO esn@ ablowrtbe &Dsarisap kebaewditns,

and in ticul ar. to such £onst ryct s i n_wh bIe in forms the
St er mi MRl A b R R ERRRET B Sns i kS BB B PRk SnRHBldn 1R as sy s
descrlbe@nbgne%eﬂmum,whlch the C-tenninal 15 region of a variable domain
is otherw se sol vent-exposed. Again, according to one preferred, but
non-limting aspect of the invention, the nethods, assays and nodifications
are applied to constructs in which a VH domai n (and in particular a VHH
dormain) fornms the C-termnal part of the construct or, in case of the

met hods and assays of the invention, is otherw se sol vent-exposed. 20Somne
non- Irnttrng exanples of such constructs are nultrvalent nultrspecrfrc
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| inked directly or via one or nore suitable |linkers (wth again, according
to one specific aspect, a VH or VHlL-1 domain) formng the CGtermnal part
of such awoanst176mtt. For exanple, and w thout |imtati oRCT&Re#12M6226NSt r uct
may be entirely conprised of VH domains, and in 25particul ar of Nanobodies
(i.e. VHH domains, humani zed VHH donains or canelized VH doneins), again

| inked directly or via one or. nore suitable |inkers. For sone ngn-limting
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1oy, BIPRPRY BigaRTs IHETuGs BEsTRUIANY eiRipts caé’01 58 PIH¥ eani ng as
further igefferage herein. 5ln particular, an ISV as descrl bed herein may in
particul ar either be a Nanobody or an(ot her) ISV% . other than a
Nanobody) t hakheipsesgntpyepdiraialsostesaribgs 2 aompel @feEOQa igatione thet pan bmaiadesto
prefgra ro al vy |de th
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domdPns tmiettfa AR GRANDRERIHRF Seidiehca sEptiatielyar oven ceimsriY) or
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25f | ui d/ BALF, cerebrospl nal fluid or other sanples of biological fluids)
protein nYRIEPR.AMSHIEE Hﬁ?edo@ﬁ’éher op AN hinsls gerngrcd &f the pnﬁee?llfnéﬁ ehtbe may give
(1€ 10 AR A8l € oSLARL nlaRi BT BholIRRE ARSANS NSRRI IGO0 t hese
sanpl es. It has al so been oun t such protern inte eren e may ocCc

not 26nl mrmpnssabpMatdnattan\d/éN@ Ijbttﬁ&ﬁedmi/r ami suhp@ctzsfest hat sthﬁczbel@n treat ed
with ISV . s (and in ’é»l]cular W th mo{godle or wi.th protelns
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reduci ng and/or if p055|ble avoi di ng such aspeeific protein interference.
This is the general objective of the present invention.




In particular, the invention provides, and in certain specific but
non-limting aspects relates to: 10- assays that can be used to predict
whet her aw@i20e758Y wi || be subject to such protein int@ci@arenescrad/ or
give rise to such an (aspecific) signal. in such an assay (such as for
exanple in an ADA i mmunoassay). Such predictive assays could for exanple be
used to test whether a given LSXIC ul d 2% e a tepdency ive rise to such

i v to
pr ot ei n CHREY PEFENAE 8n ?IB‘?QI_I@U@ R er?n(‘}eé’éo_ééfam@?fm ett%&foare not or
l ess pr @B&)2007S M SoRISEhdothBt S1liBAENE By 1IN nxt10 Wir¥eRdd fHEhei) Si gnal ; as an
assay or test that can be used to test Wwhether certain nodification(s) to
an 1SV will (figkhyisaged taat theahbthpds, eshageandirsodifnatems yaugbt lydrvie can be apydieduch
interference or.such a signal;.and/or as an assay. or, test that can be used
to gui dé? MYWEE&W%@&?%}D&}@@? OSPﬁﬁﬁVlﬁwsgéa?Q Wig § ggest ??‘F’%al?endency
to gbve (6 whh hbtBdGRouY QlRbAdé RoRt] BaBRGEHEHS t6 Rk, R0smi:heds frrc-
modi fying and/or inproving ISV s to as to renove or reduce their tendency
to gi ve termseal egieuetthp vatiailea domeia) et marsegenerally t¢hany wirighkel domaimthiaf hasat i ons
that can-_pe i d. in 1 1SV t remye or reduce its . tendency to
give 11 <apatrll RS RrPleraed b CR dhg kG RAT Sty BTBRES have
been spémiitihg adpeyt Feheiah edionf e rextREdY SssaytSint @nddifc D aMaS in fAE6HIOR
25herein) to have no or lower)/reduced tendency to give rise to such
pr ot ei n 2PREK P deencdaBy vasigble domdingin dompieg) fand doeatdingrto PARIRSYE I/t s
thatloha‘()‘?t}{é%{?énﬁ%nkﬁ%gh};ﬂlﬁﬁﬁguce‘j tendency to give rise to such protein
interference or such a'signal. For exanple, in a first non-liniting aspect,
t he i nventi ont is elsakesisdged aharehduadthb g tissaanaiin béi fiusadhs tdespibed hetkindaatber a
gi ven | SV. %; Narf.oaodg {or | SV-based or Nanobody- based drug). will give rise
to (or RALAkHAMRLGH IQProfsiR FRRbUgts thal ORPINNG O §iors ¥@iabdy dpgpgpeiapd in
i nter f engncglal b &h CHRMNCRSSE MhidH a SariabRf dffaid forf € I ed to a
subj ect ,p a seailrrpl e ofC a bi ol ogi éalaﬁn&i %f V\l%l2812?%%@2%%#?3%%%5{%6062251 8
has beeroudtuai ereth the omesditht wathpécind arays slaiadibs@hplen, irswhishjtlect e¢entimalan

o PR Be v ot a5 6 o BG T S Be Herb ATR0r ST MR BTG dal 0
| SV or N@ﬂ@&pﬁlﬂlit(r@asbe%‘t/opﬁl%@ﬁlvéhlﬁoﬂhﬂ@Qféﬁﬁbdgaa%‘ags Qﬁdlﬂl)oﬁi’i’icﬁﬂorﬁaaﬁ‘e Apii-pedy

that has been obtained froma human subj ect and that has been selected,
gener at eansgisor whidl a¥ edobaiddndm parscwdia Y orydamaink dogrs the Cananionl msirtnd t o

the Gt ] of _an | ar obaqd t he,"anal ytical ,ant.i body"); and
(1) det s Bhnltagim 8P o halPE ARt S 8 e SN ntbh aSauits et
Nanobodyxpeseéd drug) is bound by said antibody in said inmunoassay. 10In

t his net hod, when the |SV, Nanobody, |SV-based drug or Nanobody-based drug
i s BBund by samgrapAMyiHing sramples plodgh constragly apremaliiyalent enultigpecigai(snch sy,
Nanobody;; - : - ha: i j: i 0 has a
gh or T ReTEgaR B R DANAAABATE Corlrils M Lorthh of Bl SIS o
furt her lidkéd diegttliier eiarne oBased sutmbidiiskers (@ithexampheordag t dns\épedinobody,

| SV-based drug,or Nan body-%%%ed tgr g may be nodified or inproved so as to
15r educ &SRSFL Refb¥feY it LTRERLIORRING eél‘\?@“@?@@“t?f%‘%ﬁ"%%‘i“@‘i' o ¥Ei%r ence

(whi ch Ry wAGBkti t ' j i rategies
that can be usetdltgatgrr)gbli fcg a@?ﬁﬂﬁ%yﬁgﬁgg% y,O“?%%Eéﬁﬁ’gX P%gﬁgé}rﬁitlh

Nan@bodyattiaskdotiNagbailics (lxe Vigsbniaedhireaszal {andorhians examplieed Wal ude
MR A T S ST R, O,
gener al leYambpla€of W¥RBSAANCRRKES R¥Eh] RRAEd & Adie sfdhl dohgich REEDW RsRays and
particular based on Nanobodies) reference is for example made to Conrath et al., JBC 276,
10(9), 7346 (2001) as well as to the review article by Muyldermans. Reviews in Mol.
30  Biotechnol., 74: 27 (2001).
However, it is for example also envisaged that the invention can be applied to other

constructs which have a solvent-exposed variable domain and in particular have a variable



met hods/t echni ques that can be used to predict the tendency of an ISV,
Nanobody, | SV-based drug or Nanobody-based drug to give rise to protein
i nterferanoeomidéman as a tool to inprove |SVs so as to PEWEPROIRN6RFDI d
their tendency to give rise to proteinginterference. In doing so, the
invention al so provides the skilled person wth neans to select ISV s,

Nanobodi.es based dr s or Nanobod ase dru a 0 heir | ow
or ' edut B 4 (SR e SO S GR PP b F RS Y St dfl%‘%rci%%g‘fﬁvsprot ein
i nterferenagve tEElHﬁeavtyf&ainmé%'ab]!e@@nﬁﬁpéﬂﬂ@ee@ téhifingKi | | ed person with an

i nportant assay and tool that can be used in the optim zation and

devel opnent &f the Syessnt sRaeiGbadinewd Clé@VS,ba@@dﬂ@r“lll‘@?’ orndnetegyntbased drugs.
Al so, as %‘O erlth rescr, beedt hereen S?‘Rl’g‘ é dq)ln t.eaches the skilled person
a nurrberp %81%\/5%/ clilﬁnéﬁl ]In§\9 o %313? & based dr ug or

Nanobody- bas adpadﬁuga@ aﬁl 1$re aﬁ@éﬁcﬁb@ﬂh@émhﬁﬁ%ﬁﬁ?@ﬂw&ﬁr aBhdr®e280HBoO 0V oi d
their tendency to give rise to protein interference. Thus, the invention

al so gemBroAayISYak&sotherathpmp Nanpkasiy) fhatiisand slomaipeidheidomsises a Xbnobodi es,

WO 2012/ 4 / | SV-based drugs or Nanobody-based drugs

with a rdé%%(%lééfﬂ vﬁg%%%%a?ﬁéﬁﬁ%d y tendency to give rise to protein

i nterferenceAlso, any prseifi uf pigpertiies tat badpties en ISV (hiehian we I8 V-oascatiug)n

partlcular be used to predi ct whether a. given ] SV or Nanobod

V- based P& en%iala(g%a%} wééieaaw@ sy BVt {18 Criegingbens fgainnsasd #i\éfrfaéfrl%nce (as

fLur bber pdaRglt Btk RELSdMbbbdy Al SREAS HRY otRPhal ANk Dol A 91 11 an
assay. Said A assay for exanpl e be an ADA assay for detecting or

rreasurl ruigmAmﬁérshﬁagamlps‘seslaS\ﬁIsiogmeraaﬁhsypre&rzdblymwanobmrti cul ar be an ADA

assay for detectin nme ADA's a nst ed.in s s (i
and 119 abovge mvettic SRR ANl 30 i G e fand bl e Bl Ob((ad)
herei n mays it RaffHLUARba&id dhehdRe havitianeR ey roh HREPERE! YarlaB¥ (1

other than a Nanobody) that is a VH donain or that corprises a VH domsu n;

and is powksadicly aaVNadmb@dy(mcludmg hingio VHadymainetasil Nappberbies yeb s ¥EH hat

eadt oRy enOR PR AL TN abl X, DR S oSGmael "

par ti culdamagist Tieke BRydeNHMBBRUIfooExatip(QbbRInNed k@Widd frém atf/hktit HBfAra
Nanobody) that is a VH 15 domain or that conprises a VH domain; and is

pr ef er ating/onbasahensdixed frameworingegioas bemi- athefis (f%%@ﬂplﬁrhwn@mdmmnoassay
ADA
o r %ﬁ@éﬁ(zed%r géc@xg?é Eéllﬁfrﬁﬁgd tQ oQt%{n%h '%g %?ﬁﬁlgﬁm ?%?a%}g%q %9as e ?aga[ %, 'assay

0 avo such a | e" shoul d
not be @@ﬁingsfe@inwﬂahlrﬁlh\éHbirMmgldmhmsafrﬁill@ riahﬁﬁll;i Scoufsfiy %Hroel\/ﬁ{}as a
starting material for obt ﬁl ni n1g t he ( cI onal or, npnocl onal ) "anal yti cal
ant 2Bodyemgisdlheiny giongyiasreiognbe Al Sﬁﬂkﬁﬁéﬂeﬁ%ml@ﬁ%re%m@ré&%ut

non- 1 i mgd Q%Ol%%ie&{andt/&%ab@\é@éé‘ltde‘ﬂ%&% b@HLb?%IgQigrug ict whether a given

| SV or Nano S V-based or Nano base will give rise to
protein inteid atémshmga]se Ibmsdnlnmvenlwmﬂaededndoenm)hatm ﬁmelasmyﬂosmhay, (and

in particular, in ADA ass i nv | ves se of such an |

ngarn - S BB Ry SRS e et Bloah bR el S TSR o
measur i mgoHAmPlcA G Ehg WY eDHIGRN 8&aMl Mhd p@dﬂgla”@%lérm&@rﬁrbxﬁﬂibﬁ(/e@% an ADA
assay for detecting or neasuring ADA's against the ISV used in steps (i)

and26i i YluabBoéF, ¢q1relansremérﬂmd)meotbarsam@msa>f btmlnglmmluidsmwmlmgﬁ@mce t he

i nvention canb Cﬁ,@{/ﬂ gg | ethe |vep % é‘é

| SV- bas&FYor*“ Nadthday Had ‘E}e‘&r‘ﬁSS ARTS m&Y %1 Fred ?586?3?8%? PSPBFPEr ence
(as furthee agegcaddngdn B@ﬁebﬂbhegélsaa@msma@aﬁ@aefen(@aﬁh ihat ARhpk@khar, in an
ADA assay) that is intended to determ ne or neasure whet her the sanple

cont ai nsntaﬁfyrem/m&v %‘)&r Aefronh i sagples Ardivrere plfpings Aivpl wibjesticthatdisve hefinoassay
may be ( f

exanpl e?%gt 8(&&1%1*1 he ¥¥|H glir X%ﬁ?ulg{] wfgﬁaﬁé}%@fes E%M’B}&Qﬁ %ogfpgﬂt?a%s 0§ O‘Ihgf:
201206 17 D1AdRET /[dRRRQHA /cOmPZSA atllBast one such ISV or Nanobody) and/or to whom the same

have been administered (such as patients or clinical trial subjects), but also in samples from

subjects that have never received an ISV (indicating that such interference is likely due to an



cited herein) that is performed to determ ne or neasure whether any ADA' s
against said ISV are present in the "test sanple”, wherein said test sanple
i s a sanpWe 20f/tipaiogi cal fluid (as described herein) tRag/EPg012l0625hed from
a subject to which said ISV has been ao}m’ nistered (as further described
herein). 5As further described herein, 'in all these aspects (and the
further aspects of the .invention ,dlﬁscri bed herein), the invention can al so
be. used PO AEIRIT-BRPICIR TiprApoRst Bie-GristingPsotping rtherdhan Ay gReseiaen
interfergnge)in such i nmunoassays or ADA assays; as an assay or test that
can be used t>o test whether certain nodification(s) to an ISV wll (fully
or partial |l yAlthedglc® hias bedndfnuehibyt suoh giroteinnintsderencesanclforisntles fignanceudhn such

i mmunoassays. or . ADA assays; l0Oand/or as an assay or .test that.can be used
o gu deSRISTIo: AT B P RN oron oy Sl FaH Bt P Rndency
t 0 gkVve phhs@achRinstiePK RS Ph&inthcbMifi@PBN6pdriess UE thel IRV RASHAY Be QEsiAPR
assays. Q her aspects, enbodi nent's, advantages and applications of

t he i nvépbereginiques arginbleaior predictingn detrstingredwsingiasicariippaseihicdriogding 151 n
the pre t ecifi i.on.. Wheneyer. the term."1SV' i.g used, it should be
under st o4 thann¢ iR % atIRC R e SO st Rkt Re < erm
"Nanobody" i $n gefmienlat, ltiye @setiipp@ddésnant inWert8i@/s828 8¢ Butionih R b3&REd, and
thus in a specific aspect generally denotes a VHH, a humani zed VHH or a
camel i zé#29MCsuch as a canelized human VH) 20or general ly a sequence
optim zed VHH (such as e.g. optimzed for chem cal stability and/or _

sol ubi | i-t yassifRxhafiah O¥ @6ddaR prédidl WIREHMR a IBNAEANS T/MviERMOu K018 IsQESprdfigh maxi mum
expression). It is noted that the terns Nanobody or Nanobodies are

regi st er edinferEEIeaERS 0B BIVABISY FxsURD Y (asnecifipLsensnin wick en pesay éfush peddrt o as
NanobodyO . Nan di : t LSV oI i roa sense al so
el udes » PObt LA RBA R e, 3t Gieloot Pl P RERIEE by 2R

" Nanobody - featselikthdrel @grciBVséoulMhave laSshdvaseeh divotiegiosath pioseidl @ftemi@endzer ei n
as a protein, polypeptide or other biological drug that conprises or

essent i al | {PEGrigplsp signalafo elegs 1S \badhat ateaivt 45 lesnprong {osush Prdipiadyterfggnces
Simiarly, &, bosgy.; I i ¢l i .
poI;Eeptid% ggmgﬁger ‘1%@%§?§§F%§§g§9tS%?“ﬁ%%g%fggg“géﬁs e@giﬁéié |y

consi st of matlificetdst(s)anen (SVohlldfullgrne pattistl ypredtder iesetpnddanphogive sise dssuah t h t he

term"1 SV, enever the t.eragj "1,.SV- based bi ol otg' cal" is used,. jt should be
under st oodmfﬁﬁ ené‘ﬁ@ﬁs%li‘qw SO BT H BREAT teptdhdcar BF 4#ido g1idsnobody- based
bi ol 0gi Cal moWicich &g MR ARE2S AFBEALRGE ER2RL2(06235k y1d oRRHEXS s@h t he
present invention, both an "I SV-based biological” and a " l%lanobody- based

bi ol ogi cal proreay inteyferencampkignble a nonoval ent, bivalent (or nultivalent),

bi specific r | tispecifli .and bi t opi or "multipar.atopi | SV
conddr uct B IRATEE RS Gtz SPadigR B3 o bty g PRUR 2Bt
Nanobody - bgsfek BicobgEIEAlotdiIhiérieR$ 3Bl @y a difnapaddi tion to the one or nore
(such as one, two or three) IS V's or Nanobodies, optionally further

conpri se owedidicatigisdhqtsae he firognesdgntorand Vothhlgempiie phiseueeiss tapdaney o

moi eti es apdf okc NG LT IR G SUSHAS B0, Qlepdi0) Ot her moi eti es t hat

i nfl uence the p‘ﬁar acOKI neti ¢ or pehar naco 3‘7’naf’n’ c properties of the

| SV- based 13V’Nanohodybdeaspaifidatl egeaad (f08tedmmAs ustng thahssay(bf dberitldi t abl e
exanpl es of such further therapeutic or other npieties will be clear 10to
t he 28ki | | ebFTp8) Boivean@r 1Qr(cazadhsee dmgyap avediss tp seqhudeteyipterference or

t her apeutigﬁhlaﬁﬁc&}.i ve protein, polypeptide or other binding donmain or

bi nding unit, as"well as for exanple nodifications such as those descri bed
on pages l#@dified 6@ oofmMOyvEBISV38TabhavRmol B\ihaséd)/lrdotaigendhcpto give rise
Nanobody- basedl?bi oI.o?i ca%l is preferably a therapeutic or intended for use
as a t her a0l BrOLGHR MRS SUh §88H axi s and diagnosis) and for this
pur pose 15preferably contains at | east one |SV against a therapeutically
rel evant tar get eXsupll iaa firamoeXaniphe aspadille invdiiion rglhtes RVmeB¥TRat chdl - 23 or
ot her interleukin etc.). For some specific but non-limti n(g?exanpl es of

suckO| shepsekl mrdinarbmba Svadd Vi dragpedy ©r 1§ ¥ihepehadNangbedrbassddpie2 made

to the [ : I [ : : : ~ wi t hout
i et om0 Eo0a dads el Mgt H0ur Rt e eE 058D 30505 SRR e f

2009/ 068GRnpasasy (iel, laftasit hay bex adpiestt@ddo wisth)eets a kanmple af 4 bio)ogdianl fluid
applications such as WO 06/ 038027, WD 06/059108, WD 07/063308, WO

07/ 063311, WD 07/066016 and WO 07/085814. Al so, in the present
specification, unless explicitly nentioned otherw se herein, all terns
menti oned herein have the neaning given in WO 09/138519 (or in the prior
art cited in WO 09/138519) or WD 08/ 020079 (or in the prior 25art cited in
WO 08/ 020079). Al so, where a nethod or technique is not specifically

Y VALN ] A SNOIN™ A N



30 "agoni st","antagoni st","inverse agoni st", "non-pol ar, uncharged am no
acid residue", "polar uncharged am no acid residue", 'polar, charged am no
aci d resiwoebi2/t7Saquence identity", "exactly the same" &od/EPani2/06228ci d
difference"” (when referring to a sequengce V\D 2012/ 175741PCT/ EP2012/ 062251
12 corrpari son of two amino acid sequences), "(in) essentially isolated
(for m " mai n anti geni ¢ determ nant"”

‘epi t op@® g@%ﬂg%htﬁg?d B s ﬁ%ﬂg@%aﬂ%@aﬁi RTPIY FaDiTGI o A TMERRIHET Y and
ha”'"fﬁﬁh defc hetet);

"interacti oer:1r Sel trgo@@ t3sfiggcslati(hﬁeﬁl%%5 rosglpgitfglggnga@%?gﬂ%ﬁ%%ﬁa?ﬁt
"Ccross- b:lompkllswheawm&‘essentl ally independent of the pl-1" are as defined
on (and/or can be determ ned as descri bed on) pages 74-79 of WO 10/ 130832
of applica r St.I 5;9%9 or
poI ypept i dg of t??gam g%td |Ig{r{%rrltN eagrgr%(t)@ goerclsmaggg{)ent 8%? \g;% %&Eﬁ%&

“mul i val ent"), albmﬁﬂﬁ)dyfthathas(bnerx ‘obtitddsipes @human sutged anﬁntlmahastmnc (or

"mul ti paratopic have the nea iven .in WD 09/138.519, 10/ 130832
or WD 08/ 020079831 éeli‘f‘é?tﬁ‘% a%?ﬁls&??eg b%af‘éi U< BROHEY & Freptiag ?%W\)Afga (gt«? | SV,

Nanobody, | SV- bﬁ}%@téﬂnﬁﬂa@gﬁ&@ﬂ an I@W&Q@%ﬁ@?f&ﬁe b&l&ﬂlﬁ&bﬁ%tlb@ﬁy §Ny Ot her

am no aci d sequence, conpound or epti de can geéneral |y be defined as
descri bed {in padagnrlangO&hedmrpagéSBbr@fanmd)BszSUwsmI\&&lq’medy basedd
therein refers to the serum concentration of the am no
aci d sequence, gﬂ%gﬁw&ngﬁy ?B%%Q4yd8 S HERRTEEd by 50% in vivo, for
15 exanpl e due to degradation of the sequence or conpound and/or cl earance
or dgéquest r atlhdns m‘et}toldewhaqlhe A8, Nendodpoi$ivdbdsyd datgur Nanovbedhiabdassdrdrugibe i n

vivo hal f e af an no a |d seguence, ou r..po ept.ide of the
vent | GHUBARY 58¢ AR PR AGHRCH 555" MeRHEHeRABRA 05 subellh 15 Byl
phar mac Qi N6t Nen b8l -Baded- dn%'ivﬂﬁ@i'v@ ris€ Ek AHEShiwh lok 1&%@&@% 5&0@195 rRer son
skilled in the art,” and for exanpl e generally be as descr

par agr api wich @rptptag@teﬁéiremﬁ (0f funbe08¢orddizgein)ABasadsm thasnfor @MplﬁmapaMgr aph

20079, th f d
o anret S DoBfaR YRR QR 3¢ RendmbRybied dioe Hog R e SEP RS R PR e ve
(AUGE. Iradidaios rérﬁ&reaesttemdensﬁwglde he: Qe pioah 1ﬁt&$er§1ﬁfer(lvlhhﬁ|rﬁa}} ét%aﬂx b@s used

herein in particular refers to the t1/2-beta or term nal f-1i
whi ch t Ketermimedaspgdhairdroibovik apene stb@@aesnthg/t 98 breaged t@unocbfy said IS

consi der nt al Part
bel ow, é‘?ﬂ vve?@ elé‘a?% g{dﬁ(ﬂﬁg t0 gﬁalgoﬁjrg dﬁ%%g%do(gﬁg,gﬁg uc e%ngfé n ne et al :
Cheni calexShalkiihtiiye atachingranaedutund2t 81 afiindanidledkudsas t}%faﬁéfﬁﬁheﬁteﬁd and

Peters et P Phar macoki nete anal ysis: A _Practical Approach (1996).

Ref er en@@d/08 infraglycing gae Pbm"%féﬁﬁé@Ki“i*féﬁqlé§ubsnmt@ﬁal di & D Perron,

pubI shed by ( I he terns
" néZPease [ nT%!al fcg%k %ﬁgﬂ‘tﬁé mvlg%gorneagés%é%%hlﬁb@%o ﬂjr gg?sled &gégnaé;%gé %ed 30 in
par agr aphetbdds@achpages Biat odn mse&tcomemgmmdencmﬁm I8W, &lanolsfdsr IS\Obamd
mcreasemg{rﬁ 1/2- bt ei ther, with or ﬁt{gout an i ncrease i.n the

L1/ 2- al GFE TR K BaskO sy LY i ORI BIHFICEcH S SR PP aITYTRES | ned
herein, 15¥50&8s {otr%dﬁb%%lavé'fﬁ%@nnﬁnﬂé}lcwﬂ@ gﬁ/retnse W6 ReiMnkdr fdPEn & Iﬁq{mﬁgosot he

skill ed erson. Reference is for exanple nade to the standard

2012/ 17 3APETH ERIGN O 0IE2%E skiBleth padbo vlis, mews tp mﬁcs&&%bmﬁknmciab ISV-

. A L at d. Ed. Id S
o B RSt B oS s VAR on b B B tebiend it e ool o
in rml eehay amlgl)@@gweri@éaﬁﬂo%tbimatura@eamhs%leeyvdnab@pﬁﬁi&@%skNeéa Yor k

(1987); Lewin, "Genes Il", John Wley & Sons, New York, (1985); Ad
et al ., PePPRFafhesnoFtaBiEsHe MEH0Y ahaitca@ he ugRd in ﬁherqr@mwm ang deselemthent

Engi neer | Press, Berkeley, CA
(1981): ET@}”S %gﬂoq%(aiets ﬁ%#%?%ﬁfﬁ %é‘t ﬁgb@.tﬂaﬁ&*}@é‘gy/ El sevi er, Edi nburgh
(2001); Roit tAledi aglfurtheRdédctibad lEﬁ”Slﬁnthleathdnﬁﬁiufw&myhe skoxtdal rE(ﬂsona Raekbe bt

Publ i shi ng, (% 01)rg and Janevvaﬁy al " | mmunobj ol 0 (6th Ed, é

Gar B&nd VS’(YFé‘hYYé“ I3 ¥ g todbir ri-pasetl idpa Ry awnbo ke %qaz@@a)odl & el |
as to H?o?nﬁﬁx%‘%@go ngm%%&"gﬁoﬁliﬁeucﬂeﬁ@& rrg gl'VQI’lSG to protefl 1?1%rfeE:§; 81 Fls! he
am no acid dues of are nu accord ing to the general
nunber i nige ventidd denginas]lyimedns Wﬂk{albanochﬁe@dmd/c(r iBpqueddeVof Nandiodieas of

i mmunol ogi cal interest”, US Public Health Services, N H Bethesda, MD,
Publication No. 91), as applied to VHH domains from Canelids in the article
of R echmann and 15Muyl dermans, J. [ mrunol. Methods 2000 Jun 23; 240 (1-2):
185-195; or referred to herein. According to this nunbering, FRL of a
Nanobody conprises the anmno acid residues at positions 1-30, CDRl of a
Nanobody corrprl ses the am no aC| d residues at positions 31-35, FR2 of a

o o o o " o . o o, e e ”~ ~ A~ P Y o o N



20 am no acid residues at positions 66-94, CDR3 of a Nanobody conprises the
am no acid residues at positions 95-102, and FR4 of a Nanobody conpri ses

t he am nowach/17esitdues at positions 103-113. [In this PEFEPeL2/062258houl d
be noted that - as is well known in thg art for VH donains and for VHH
domains - the total nunber of am no acid residues in each of the COR s may

vary an n correspon o the total nunber. of am po acid residues
25i ndi ciﬁ%‘gﬂo dHE R %{P%ﬂ&ﬁ%é%eﬂﬁwsmﬁ} a fedicegin koo P PRI IBKI T ERRY 10
accor di Rgyd:@elihgrot@h el i ng may not be occupied in the actual

sequence, or the actual sequence may contain nore am no acid residues than
t he nunber alAsdwrikrfdescribpd hbmsirkdizainvensioheri mgartidilarshermsah & priadict wheher al |y,

t he nunmberin cqr di t t r not .correspond to the actual
nunber | AG BRSNS BB Pn e sl o PRl SRte AR SR R St AR
howeyer intetfereact (B8 fur@@r §&cHbddiRdrein PECAIiHinohRat, B d TR &F 1&%%0@& iKahat and
irrespective of the nunber of am no acid residues in the C S, position 1
accor di AP LEsENeSHABAIA atsab EvaY g evimmis boidd Divasstefos dgieeting orrmRiasanet vi ce
ver sa, htd.on. ' he. rj [.r nds to the
start 01% % a%%ﬁgt\% ?gscgeglg%sag]% ’ %B%dsllthf1 ?6“%@%%% gPa §i /lh‘ggta%&tyh@? ﬁ%ﬁ%%ngnoﬁnberi ng
cor r espan@suring Aha’ si@idst thAS¥0ked inrsadiBGhd BP2bbrE 062251 14 of FR3 and

vi ce versa, and position 103 according to the Kabat nunbering corresponds
to the start AsRiIEpRYMEREPNGH berajin@adpV as described haemapaxd nastsbd sitheybe a

nu ri 1 [ gk J i - WY ~ an al so be
It S RN A S R i Ut i
5Nanobodbmpris@racV Hhlemait; hod isdesterdbbed Nayoddet hi a et al . (Nature 342,

877-883 (1989).), the so- called "AbM definition" and the so-called "contact
definition". JRproteip of plyReRtide that guaprises en E%Y?%gca@étaﬁﬁw 3544 Hres, the

nunber | ReBaBRIIL R4 8 KASLoRS s@ansie il € MitdPURI. NgahY sdR nand

Muyl der rans wi'l | | owed, unl ess indicated otherwse. shoul’d al so be
not ed t Ipatticulie eiiqybe eNanabgdySacpnéotber) 1886 (i aagthanthan heN&Evpedy)teaitiad VHLO

Par t [ Exanpl |y g furt i Ll uyst the | ti d shoul d
ot tbe PPeRRParE o BP St Pubihat o pliha ReBehafor the | nventi on
and/ or of t hqh@@ﬁﬁgee@ht & @4t il Lhi@AYMWRIAssa Ok AIFA Q¥R I CAIEd Yerérhdl 6 HeRsh

otherwi se herein. 1t should further be noted that the present invention is
not spe@k thecaesy yamnlen eredsiqy samplc alie avqid aonfuxiph.cnel poivesihypplehosi‘essor

mechani .f r 10 LE 18 r. . jgnals arising in

i m’runoazqgspgé[se) S]?(hlé% H?[sb%ocgé@rsgdewlﬁg %ﬁ%@fﬁg{aﬂ{rbﬁé&%lsﬁg ulé% %aaé & raéﬁ % to,
the presedéridl fvteidtdiging tHdaqpemelonal dér thhéncREsualyEshalftadal ihitboldl '00gkdan tiger um (or

ot her bi ol ogi cal fluids, such as those nentioned herein) of certain

i ndiQi dUB818%- groups of individuals may contain certain (pre-existing)

oL eI 0 o UG GRELAL Al EHITRLARASS (K (RORSERIdicablothaBi 4 L0 1SV s
leading to a'interfering signal in certairn assays that are used to anal yze
bl ood omr&gevhethes agpleedS Ul ANanebodyr (onTSUbhsed vd Nandb@dysbasddhdsigh s/ill piver al i a
based on. t he observa%?i on dlg ggrc%st bl shi.lgg the present invention that
the aspétf 9 BB HTFIE &35 BB st HCEdh AR S8 BY DAY Enp feRuHpular,

i nventi %aﬂ%ﬁ)@gésmgﬁﬁ%%lmecﬂe BESELBGas BRI, REld ABXEsLEER.ORE al ned
fromsubjects to ich an ISV has previously been adm ni stered,” but al so
whe5 as sayplg bsanmAI2A akray firadetedbioe or olstsirmgdh DA Bragains| Bot’s gtiratllyhane not

previously .received. an SV, I articul.ar, ed .on th .

bsor vag it P finng i ABdisan fordesleBRl heRMigE P aceBRey Foersddn, and
al t hougRiehb @) bitventb@re. is not limted thereto, it is thought that such
(pre-existing) proteins may in particular (be able to) bind to the
C-terminal eddabgvesyadre peicular buhiahlimitngfagpdct, $he by ertomeanticaned to4- chai n
nonocl o . i I i T -chaj.n 30only" . ant i bodi es that
e T ounr i RsHRrY gn 1V lor R Bl 1Er (G B EP BB e B PAFEE

t he3€H rise@ potdinint@feyaitt i @nfatthendweedddlefiBng ah Omint@oddsigent gpaticilsy,
Canel i dae heavy chain anti bodi es, respectively - and thus in such

full -si2ean éﬁ}f%/ pwaY)dBatinipteded by dsterayng poRsasHHVetberdhasammle compiapar) . WO
2012/ 17 P 6225 11Sad Sl 1.ndj ngs nade
by the %ﬁég%ﬁgﬁg%ﬁﬁs n ’efésljzts?i)i)afrllpsl?%g%}?% 13:“ pr esa g%m vee n%%(;eort{fﬂj(e\r}\%%og\%

fi ndi ngsyras ef AlXA hapy feswhichedfchaice isnpr etmiplemntatanthé prinphre pn bk hssapd | ons
of ISV s at their C-termnal end nmay substantially reduce or essentially
prevent such protein interference. Accordingly, nethods for nodifying ISV
s in this manner as well 5as ISV s that have been nodified in this manner
formfurther aspects of the invention, as further described herein.




The present invention can in particular be used to reduce or avoid protein
interference and/or signals due to aspecific binding in i munoassays that
are perf owvgedi2oristiiiol ogi cal sanples (such as bl ood or se@ecumPIERpPbrS)
obtained froma subject to whom a (biohfgical) 10drug has been adm ni stered
(again, such sanples are also referred to herein as the "test sanple" or
"assay sa e"). . Some exa es. of this are i oassays that are used for
char act é}ti%%r?lahtha IS@Fﬂérrggitaﬁfwaﬁ R PHIEURD RO 6N S SEAIEH SHBAY e
upon adgjJy i@« 1o Qai.cal o : i ; :

ot or ed o e G Pl R N ER M g shpR i B o BTG MaE

Phar nac dksonidtd bereinf thEherapentd ToRractubjentstd Wddcsad iV hés CeivRdENYt822 48/ 2004
dat ed Januar 27b $QO7, i ssued by the Conmittee for Medicinal Products for
Human bt A§'H®)-Eur opean” Medi ci nes Agency (EMEA). As stated on
pages 4 and {sirtdidesEBed BRI, in AEMRERdspPASEnbIE: MBRKNRSEQS o1BYE been
identified and may result in erroneous 28character|sat|on of drug

di sposi tivsntiethdesefibaderéio). ke inventioh caneisp bdivesl toFhlect I6M vihiahaye ngsardsssshoul d
be consi der | nunoass Dxu ssay:. 25[...] iii) Interference, by
endogendig LB AR R nepl P E R e s A eesb R R es S S PR ¥ o ug
ant i bodities chi bhisad td @st WRetheradeythia mafitadhl) td KOIHN1ICIRY eppatiary bi ndi ng
to capture antibody." 30The invention can in particular be used in order to
pr edi ct redusglife Endencyve gty etrie do syshanisiieichewinsael Hrmunepssayenddss aspayt hat are
usednin | I . i I |, ui en

Fr o suBTLg S S LR SR, SR e 8 B R S AT

2012/ 1757 &lie@ideER20ARhOGRYE Te Hife loSVelbpoedn bitafaghedh sash iNanalvaskiybased
biologigﬁg as further defined herein) have been adm ni stered. The

i nventi drP2 &% particular be used in order to predict, reduce or avoid

this type (agpesiafdeds, Qﬁﬁ&&h&nﬁ?&&faﬁﬁ%&%ﬁ ah@}%%%?@tﬁé%nﬁ%ﬂﬁre used

for characterization of drug 5disposition a etermning the

f or mat i bacafe deayr fDAthedufthertdescliptigh hareiri.bodi es. I n this respect, should be
not that generally in this.specification a g i,n the attached c|]ains, when
hor &8ng 11 ket B Qesste Rec Rl B OGO EL bF GTHG 15V SruhRd: ORIRb PN P! yead
this doggtnot only include predicting, reduce or avoiding such protein
interference per se, but also generally predicting, reduce or avoiding the

occurrence of aspecifi ignal s in imunoassays (such as 10 those in which
(aspeci fi cS;uCé PRY & nrebathn %ﬂ@?m Brwtich fhei R f‘lﬁéﬁmgw?é iyl “for
exanpl e 1 Nidh 355aY®) gs/0n8h 701 RAOI0AK L0, BEE FHu i BGped (RAUGE Hend i NG,

i n such i nmunoassays, the occurrence of aspecific signals , y
are obser vémiofen a3ith, ammssagd VHHeonssaaleligedaV Hr (sipat adh dapyeliassloonat €H) wi t h

fesglor . 10 eshalut seees o TBES SHELBRRE BorhuRer CRE A bl
present i NN isORbildy, Mdxihamneetbp GathlMolvh HubRd fiath Yk fMUSRLHN,

expl anati on, hypothesis or mechani sm I n one specific but
non- | i mi t i Mgxiggpestrressivn). ilhiventaddhatdamteres Nerabodp op Nedoldiesavoiedistared educe

such protein.i rfarenceyin "anti-dru nti body" or., ADA' assays that are
per f or med %E{rzlieé%?r%IoefZXb‘(?%XeN;\H'ani&qus%aryp Seogbe)regefreéit%flsogﬁg(%()dy @Lﬁr@é{)rt aken from
subj ects tWanwihodes@®y s (and in particul ar Nanobodi es; or an | SV-based

bi ol ogi cal or Nanobody-based bi ol ogi cal , as 20further defined herein) have
beeRS adni rihs fEmedS V™ inl its brogdeshempelse pekides dSHubasae Malegeals mndawhettie t he

i nvention j1C1L j reduc L1 | rence
(and/ or as%ggfg? ?%@?‘gd é??%@%’g?lb?%\s@%@lg% lgd /g\nﬁjtlﬁ\/tsﬁ%gg g%%g? %Jrlr !'Sargr?ﬁ ?écgr ug
anti body" loareifl ADAProasis aydyidpéitie ar ethestgdlopald@tigdiat comassus @r assenially

characterize the presence of (any) anti-dr nti bodi es .agai nst one or nore
ISV s (aﬁ@nﬁﬁxﬁgfﬁﬁgd¥ﬁﬁm§%éégp §W°Néﬁ388§g¥§$%898§%?98 pelady 559 ogi ca
or Nanobody;,iazge i?&é}i&g'agt%gyrot@ﬁ, f)él?ﬁé})%'ae Q?Bﬂh@@ﬂoﬂ%{c%l @&% ﬁﬁeg C&?@%i%}e@% ar,

the invention can be used predic avoid or reduce su ro

i nt 80 f er eneseenitinllg owisist ahatiledt age @nel fozhe! tvor or'thdAY Nasaadsst Aatvithrtlie
perfornmed on s | e i.e,, "te L es”) .of,, biologjcal, fluids, and nore
in particufdp gﬁpsgﬁﬁé%@rgFtﬁ?bﬁ%éﬁﬁggdgf%g%@ﬂoﬁ‘Fﬁggtﬁﬁggtﬁé@ﬂmﬁﬁP i ned
froma subhgGhch o WOBLASIAI6RRIE prt& bl FWan®bS@-BiscMNBRANREH] e ithaf than

| SV- based bi ol ogi cal or Nanobody-based bi ol ogi cal, as further defined
herei n) have been adm ni stered. For exanple, the invention can be used to
predi ct, avoid or reduce such protein interference in such "anti-drug

anti body" or "ADA" assays that are used to detect, neasure and/or
characterize the presence of (any) anti-drug antibodi es agai nst the



WO 2012/ 175741PCT/ EP2012/ 062251 17 | SV or Nanobody (or an | SV-based

bi ol ogi cal or Nanobody-based bi ol ogical, as further defined herein) that
has been wWornrgsated to the subject fromwhich the sanmpCa/Erasi2ioernl
obtained (either in the context of a CU nical trial and/or in the context
of therapy). Thus, in one specific, non-limting aspect, the invention

can be used to predict, 5avoid or red protein terference (and/or
as peC| fic %9%%“0&1?5}%%6%111&@%& I&‘{téan\%!\fstexﬁ%ﬁ? biolpgsali ﬁn(II? oI\I%‘?b@gV%%ﬁﬁlpl es
(i.e., "tegf 188y ForQRhApnas frﬁemvamﬁy%%%t f& emIanse b%rpeﬁﬁgg oiSuch

IS\/ s or Nanobodi es (or an | SV-based bi ol ogi cal or Nanobody-bas
bi ol ogi cal muasspémﬁd:)hemd dipfiiatogat Gmer‘muhmanmmc)ﬂéefmoastmcmDENemcé:@dymbmtmicn sai d

I ded f I I ,
Sarpl €5 a0 T8, 191 S L SNGED 106, U557, 20 A TUROL Gl acoay

bl ood (i nchamhitohobse Bl 8-, (s Bl Bh&twl A $HTBY) IS Tebralardobbiids, optionally
bronchoal veol ar f1l ui d/ BALF, cerebrospl nal fluid or ang ot her sui tabl e

bi ol ogi cal furthgi @pmpnsgamploentomésuﬁsasmnemb%) dther fugther therapevtiommiezessay, and
in partlcula an _ADA a limti spect,
such & t oot lailee MR R hamsoranPA PR PR Lol net Wl TR TR

subj ected blOpHmhﬁédalIyﬁarﬁprrﬂpéiﬁésaiﬂﬂw’lB\( ba¥ed @XW&&)d@Ibals@iaéibloéﬂaD(sﬁch as
15separate adninistrations over a period of at |east 10 days, such as at

| east one Hohalfli&y. %P@bbﬁrqxaeﬁkﬁsef squ ferbestherapquiig opether l(npleéles wilkhe pleeit

durimpg at I nobody,
an I g_ basIaf) EklII1 II ? rﬁe?? ]I%Ire ggg%%nggﬁhlggl EIII g%mﬂhte I)(IgﬁI//a IJzl;IZeed Y
bi ol ogi cal pfoasn, fmﬂmgﬁdadezfotmmmﬁmgedmmmSubfnda@ Un8Yas Nalmebfaﬁlyexamﬁv based

bi ol ogi cal or nobod based bi ol ogi cal ma r._ex | e have_ been
adni ni st er Bgdtfs %‘&ISCFHEIB%%‘P%%‘I) f’l?*I3 IPé*H?SFFt ‘I?ttocIfsnggypgﬁﬁ/léﬁlI% AME Veont ext

of a clinigalq del@élcal or NanoIIbcI?l | ne c'apls éﬁraB%OtIh Vﬂ&%ﬁ%r%@ﬁ@d fosuch a

test sanple nay have been o | ect a ISV, Nanobody,
| SV- based hsedlsagherapeutic (Nhrmbmdyddsa)schhytnxm mglch@nokia)sanldefenthmbnrmss:t er ed

t hat,_has (an r. has bee ovi nin as. defi ned
o & an SO FRTES IR T DA Tty et S 6 el cshs ek R & r - at

| east 251 ganplorahatablwrlgk east, GXARYSIL- @paﬁotﬂéﬁhemeﬁahﬁs Jate) 9@15§0n7€: days,

such as at Ieast 10 days in %he subj ect to which the sane is/has been

admi ni st er ggcific but n@mmeu@ma@mm WRETIO- baaechor Biehehrody st kinlogRels,

Nanobody, V- based bi ol ogi ca Nanohod ed b| h Ve been
ot ovi ded wTHena f heradell HdleS e PRy PR TR SR SRR SR 3

i ncl udi ng emiﬂ)eam&hwqmleauﬁﬁNe@)eoon/obzm mg)aooes/mmts W@QW@:&)(@W he
hal f-1ife of the construct. les of such functionalization, noieties or

bi ndPng unfikWid PO0KOERERps W@lltah@rﬂ@mpledarp?ew%wtélﬁataﬁa@ PEPPESEINDS e be as
descri bed f nto serum
al bum n, IIEII E‘%W)(R%{&%O%@ﬁéqyégﬂg/@rﬁgé'r%?)ﬁé#ﬁb%?;t@ §9\II1]I@6IC/§§?3IIIII§ICI)O a serum
protei n suGhO&s) 1$emdrival OMIﬁSISM Blwhinaths @fasantabémmamom wdéss gxpdly

2012/ 175741PCT/ EP2012/ 062251 18 pepti de or binding domai n, may be an

sui tabl e sBERRened t?&hﬁrwws%ﬁfﬁrh@ﬁ;sws rﬂ@“@ﬁl@%ﬁ alian@Ve wneep%mnemowIs

i ncr easi ngoé/mﬁgsh@'(fn tﬁeﬁﬁ& Meteequ%l@@hs@g édg%zfob@@ %%cht

w t hout the serumal bi ndi ng peptide or I ng domal n

par t2scul aramelt@@mmmmoa%mm nirepephited oa&-chlnaaaar 1smedspemﬂm132008/ 068280

apol | cat | ol g1 grof SBbREPEPrastes anthed arvg LU IR BiRafng | v

(such as acigRriHweljounisa d}dmmmbow,mmr prifafpRied Al Brd o902@ 7y meni zed
version of Alb-1 such as - for which reference is for exanple made to

WO 06/ 122787 Thus ecific but non-limting aspect, suc

bi ol ogi cal Q%P@Cm thedpdlo e@a@w byedhnen e pening %Y@c?n eRRVEHCan 1 SV,
Nanobody,n, i A¥rdxas & dQI&xBQ%QﬁIhe%aﬂﬂ%P@é%@HU&ﬁ%elgagléb 6b-99 IO@Q‘I/O 095 305eN

adm ni stered t hat conprises a (human) serum al bum n- bi ndi ng bi ndi ng pepti de
or Bondi“agordefieianiagonist”, “lAseradf veady” . Yeon-pohwedirahaenged ammaored nowddel,m ti ng
aspect, .t hF |nvhent n ene{f y, r.el.ates to a et hod .t hat , can. be used to

b odi ot “RHBE HEF R {uo re s ien o PaEST S ea e RESBdy - based
drug) Wlidnt@V CexabBLiHeQat@T attBunith@Rei@\diffdrek L2 sREer RRIBREN 4 RqBéneg r'i se t0)
protein interference (as further described herein) in an |mmnoassay (1.
after said ISV has been adm nistered to a subject, a sanple of a biol ogi cal
fluid has been obtained fromsaid subject, and sai d bi ol ogical fluidis
subj ected to an i nmunoassay as further described herein), said nethod
conprising perform ng an i mmunoassay that at |east conprises the steps



20o0f: (i)contacting said ISV or Nanobody (or |SV-based or Nanobody-based
drug) with an anti body that has been obtained froma human subject and that
has been Weol2erywaj41gener at ed and/ or isol ated based on i PETAPRRIY225D
recogni ze and/or bind to the Gtermna 2end of an ISV or Nanobody (the
"anal ytical antibody"); and 25(ii)determning whether said | SV or Nanobody
(or 1SV-based or Nanobody-based drug) .is bound by said antibody in said

i Munoa$SAyarson Oftﬂ_ﬁépﬁr}g%féfﬁeélﬁ??cﬁ d(’ﬁ)e?sé‘?’?‘?,aﬂ«éhm(@‘if} g%’””a_es VI8 > her ei n
may in paptlUBlaiR), EBele Rl RiRRRROAY Qe et hRE) of S¥rdctedigasPREnt han a
Nanobody) that is a VH domain or that conprises a VH domain; and is

pr ef er abhygen) Nareoliody”. aB0Aagdife ahy agdioomitine ermpohypépirigdend fiat medipeT,ses an

| SV (such as an |.SVY-base ru referably h ai,d (,or at .l east,on such
SV ot PR e Rgar e QU 1 SRR g er -l G
201261752 4LR5AERADLAH OB 2L p1R aRAkd dcGihe@bn @irdNRIcaR 8e BetdiBRNABO Y dQEribed
an(other) 1SV (i.e. other than a Nanobody) that is a VH donain or that

conpr i s@8) page /doiPeifiy Odidl 3083 b eedrpligtty Adsaalieh avfgrring to a congirugh

al ternatiyve enbodinent, which, i l.so further s¢ribed, herein, | nst ead of
he  af or BHERFTLACICE ot PoiSaS B Ry GRS RBF ™ Tl iendr onal
ant i bodynugdeldned, ‘twshu@czﬁe’r Qi tnaispdifi 4% 3and(‘Gipardibp#” ($r0muBhsirtiiopa€em®EQ | D

NO s 35 and 36 for the VH and VL se%uences may be used. 21-4 was generated
usi ng hyBYs themcanie oW Ot 138nyg % Mol g/ 1 WL S8 7 t h t he
NangRhody con Qaf 1 SEQ < r descri bed
in g?arrpl e 7%gg%haq{?§f§r§?d%ﬁl€%?g?ﬁ%lq %%%QF gg?’?{e%%%%%ﬁgfi%J?ve%(agﬁssi ng 21-4
has beemidegosi Nesotodybase Holo2iddibramn ot emBOCMd fdyeaice, Behgiuntor under

accession, 10 nunmber LMBP-9680- CB. nocl onal 21- as been_s to
r ecogni PEVPRRICS F28r8en ALY ?ﬁgefréﬁaﬁgbwr%ﬁg{mﬁwa@ 35@@31%@&@? 3‘3_& n VO
2006/ 12%%@OOW&@as%frﬁ%g%@ﬂ%r&p%f&@%%\Eﬁn@%ﬁ&dfmm% ,é&wl”élﬁisét%ﬁ%fVHH)

rai sed agai nst Von W and Factor ( ). -4 was origina rai sed as
anal yt i ¢lad ammageit seffomcesenipoudeoemtipaptith e prioteded bbb odives, far

particul ar h Naobo%. construct of SEQ | D NO. i.n WD 2006/ 122825) in
(=eriting TEERIFIIELS SGRPGIPG oIy S HoroR S SHBI BET PR TIratt SASATEAR' al o
be used grfheNed@énct Or BoBElaH HHRRIRE M &hahiOMs B 8 VivRNE8NER Jfan URGES 89d
aspecific protein interference (nore so than sone other, conparable (nouse)
monoc| osedueneaicsepornrrhentsiyrehedelibp odigntenenrigctetanigEd pry NEngd knawnD
2006/ 122825 or ;aqgai nst ot her Nanobodi es).....n particular, ;it .has been found
Chat. i1 Tibss 15ag WorpRisaRing o PRBst, Sibeuls ReBBobb T Fe st s BR 255"

pol ypeptsiilied GO tHeair) hiPman fdr$‘;(a1a§>1ei deSieralll BE A dabkribditin paragsiphi d)@h pag®s®i N or
pol ypepti de as nentioned herein) gives an RU value of | ess than 500 (after

adj #8t i 9§ WROSHM2A8YT- & kv mentipaed 8y Parpgrapip P iupage et ghY A8¢P20080 phokafn,

di f '
dot or m gt S Lt idhe SRR ArL U Pk AR R AL et bR o
pr ot ei n cutvel (AliKe [nythisatspravie sieoul Exdestey tHao theneter Galfplifot es msedThetait er f er ence
(within the gg)nfi dence [I)}' ovi ded by. t eaI%a_ set. 0 es_hel ow) .

For t he DaUHyE% sfersito thed T Rpsior tspinpiahal i mwwh%th@-ég%%@%%w&n of

al | the Mg @l 5l i“i‘/’tt B @fféoﬂad&géi&sp.q@éfgﬂeﬁée RESSE M p ] nidieo HRY-
Accordingly, any ISV, protein or polypeptide descri Bed herein preferably
has 2§uc ExpariRentabParebélow, &i well mgoltlye @andardhardbsskst hrimh a5 6@netbt Aretilned

accor di to rot | set out i a 9, and affer adjusting the
reaour ed et T G Rurigralisud g BF PEmaae B o srot Bk used

accor di akadiclcOmENka: Akadiehl AR (1996). Refbhise iddlemagpact of L he
invention generally relates to a nethod that can be used to ;){r edi ct whet her

a gi ven "PBymmeolNasiotsody (ibaldi &\2 Besew roblished bl ddayrcdl dakdien 2og Rewi 4ditiqgi ve WO
2012/ 17 J EP2012/ 062251 20 ri se Gar.h hi,gh,Qr.. ncrease dency
o i ve (16D TRYAD T aInnr nbsrres s O uPRRaR Gl JEHREBIRAETT ST

I MM3p0ass ¥raftapk o) ah befe SRGTIWODE/E® 7b e iapiiflilstrefeeth d0indreastin@bd t1/A

sanpl e of a biological fluid has been obtained fromsaid subject, and said
bi ol ogi ®4fa, either gvifhsorsyigjost peicrcgsain thehitrabba ayd/asthe drl{her befscri bed

herein), sai dyfigf %g&ﬂgﬁgﬂ&%é&ﬂ&l@%ﬁk% LG, ARad IIUAAAREANNS Mahe 3, | €ast

conprises the ste
which will be clear to the skilled person. Reference is for example made to the standard



)contacting said I SV or Nanobody (or |SV-based or Nanobody-based drug) with
t he nonocl onal antibody 21-4 (i.e. used as the "anal ytical antibody"); and
1) det er miworzg12it1et4ter said 1SV or Nanobody (or | SV-base@CoEPhaROb2dY - based
drug) is bound by the nonocl onal antibggy 21-4 in said i munoassay. 10Said
met hod may in particular be performed ing BiaCore or a S|n1Iar technlque
and nore in particular using the protocol set out in Exanp

nent i oné’@nﬁ@oéiﬁ>rﬁuch\h%$ﬁmbTQObpfrﬁi 'H‘é(ﬂ@ﬂﬂ@fl"@on@g 16rLaIbSR¢1Qféié\é@m@]r"L(an<ﬂ Rddhi s
t Iy f t " d
o oEe S, 5o e R SRS Gt 0 B et

[ RU rreasptuasteddlé b REulbhieiofare®t, Qﬁﬂ&]:n Rutli®ing ﬁdIleld:}a‘t{t@ﬁmérﬁV N&S%r@(@@&) n
wi | 15 | i kel y not be bound by any interference factor 2/ present in t he
&

bl ood or-e¥dpuiHBEs B -nHohal ks 4 gonah "d’YY\R/FH N-Ys kb‘?gﬁ)r@td  PRine i dhcy to
undekgo t i.p the
degr ggs conri #‘ggﬁ%{; @e@trgg'%&{oﬁ%{s E;reéﬁ%(d Ee#%%‘é %gr%%{n%g g%‘]&sw of Agai n,

as nentKbmédnhdhemnBeﬁﬁkySVAas9&Bsﬁonhﬂdlhﬁmﬂumoh@y”(&hpﬁdn|cular ei ther be

a Nanob or_.an( ot ot her than t hat is

domai n g\gxstWéEtlseé’ge gﬁ‘ﬁ?"r‘rggé(g”\)/ﬁ{ﬂ P Rl g 5 Eia gﬁ’é‘?’g\%ql%% Rﬁ‘n@ﬁgody

Al so, a'Bda(ﬂ&@@dbh@l’im@WKQ@@]‘)%&‘J@@@WWT | 9880 EHObloRE THGEES Gaaﬁand

| SV-based drug) prefefably has said (or at |east one) Such IS

C-term rﬁevleneﬂaublm@atgfﬂhls’dnﬂ Ligvestene, INewp otk (20038 asev¢lhas toske gerNeahobody or

an(qt.her) |SV ther. than a Nanobody) that is a VH domain or that
rr%bl sé) W#dd%ﬁﬁltegiheﬁﬁﬁ is preferably a Nanobody. 25As al so nenti oned

her ein, the alieyecrst, ht@darhliib RgidZLsidu &t s 2ObRB 446 @dmb@red%t&frathg% waet her
an ISV or protein or I3_/Ipept| de that conprises a ISV is bound by (or has a
t endenc generabrimpsiivg foryy Hi domaitseivercley Kaleat st ¢ls(“Sequancapepipredsserit in the

bl ood or, t rein t is

envi sagelgﬁfl%l%p} ggé;etlll gltg}g{{ﬁgjf ﬁ%li[ﬁ%gHeﬁthAIS e@aﬁr?tesawﬁg Sa é@i ]S p&hc t1o vahet her
any pr otoei,msapplpal typ&ﬂ)ﬁllddﬁta(rslfﬁim &amarid@mtthémdylefdf&mm’tanﬁran&C FV) 30 that
has a VH donain at_it as a _tendency to

be BeundByilermmg @P’é‘ﬁ%‘é‘ M?&l‘t%lls 8990 t“H]a%3 &f‘%(]p?bslégtlgﬁnortrﬁ@fflﬁﬁé%tﬁf@m serum

of a hu I, gl ence in
an A aeeay B EYIShe08S SR ER s D BT PG B BB B TTCT

21- 4, |tposmoemm»@a@@ﬂltdﬁaﬂ\lmnb@d}t ¢cdngetiseotheantindady rdsidugsretrdos{touc1-as, a
suitabl Fab. fragnent) that contains the heavy | i in

vari abl SIR(}O?% IH@:? Wdyzgorgprgsbeéghesalg@np Bcﬂéa%po%@négg%ecg%gﬁfé‘%?\?&&) or even
only t h%o@@ﬁs&etﬁy%ﬁ%sacﬁf reditind e(t%kﬁt@ﬁ’é 5/0 g5 35@3‘3&1“& RARbBEPEs ML AR € VH and
VK frameworks) may al so be used in the 5net’hods described hereln.

f ur RRer aguse pdiechidves ef positione 6619 eODRGrofedvanohofracdnmiseathemins eddt o

pr edi ct vvh the iV V_o | SV--based or Nanpbody- based
B ooy Cwirt R Lo i 3B ToRvprll P AR Rk so RHE RIS Blno kIR Toor of )
in an lmﬁ@aﬁ@qm@m this rédpedDA sB&HAYe nSRH thafADAs ASSAYVKAT ke SXMTO/IE be
an ADA assay for detecting or neasuring ADA's against 10 I SV's generally,

and may dpnlawramﬁcf@n YH Brdommnsarihe saalaypng rOﬁ@tl@@tapwge@dumasmh ofghADA' s
agai nst i iJ one articul ar
p?ef err edp% X/ gnd %aié&g%ﬁl(&%?ﬁtqﬁ é&i 18%/%%?1%%1 chazilrrln n?)oeaculcsl &t Cplgs Br edi ct

whetber iadigity&by ttﬁ\KzQ;rat INEHIERDEY tHaOfs, bidorase positiohonebalye aser apktug) wil |
give rise to protein interference (as further described herein) in an

| MunoadSEPCIAR Ay ROpbE eGeEpicd in thesictugl spquanss, (dBagytual weguanes Brey €enteie use
of such L ARALASR 9356@{'5?; for
det ecti r?g&gﬁiﬁx%oa%(ﬂér%gui%&qs agal nst?'\é difo%%era a‘?n@xﬁ%@xﬂaﬁd@%?%&r cul ar
be an Aliifetassanallfyothe dembe:nngﬁ@cordlm@@slﬂzhan@aﬁ%ayagamm&spctrfdeto Itiadtedd 1N

steps (i nd (i}.) above. eve articuylar but non-limting
aspgct ( ntlﬂﬂi’etlﬂéf 8%@? aﬂllftoaw%&%@glsamt e %ué sBieaee yélrF@FWgﬁ’ Bovgrvren! 80eor
NanghodyaidQhatl §:\{0 @ (R nNARQRRAF 1A LLh BEMDeciidd bf tHE UEMbEST ahlqncpéc%l ein

interference ( further described herein) in an i mmunoassay (and
parti culr@ﬂiduqs el ﬁn GAPA sapesition t hording vl the Kabdi@umdering comeshoads th S\ steﬁor

Chat i & SBERT OP i et B GO LR RS WAk R OHAGE sk Byl ecPel o

| SV ar e opFR3ent vide viehq, ﬁ@ﬁlﬂn%@éb@&rdh@gb e5d Etbat WhRbEIf: &3t ddpor tSeH¥RtL I S a
sanpl e of bi ol ogi cal fi'uid (as described herein) that IS o%t ained froma

subject to which said ISV has been adm nistered (as further described
herein). For exanple, as further nentioned herein, said sanple (i.e., the
"test sanple") may be a sanple of (including whole blood, serumor plasm),
ocul ar fluid, bronchoal veol ar fluid/BALF, cerebrospinal fluid or any other
SU|tabIe blologlcal f|UId and my |n partlcular be a blologlcal sanple

1 - ”~ o o T O 2 T T < T R



WO 2012/ 175741PCT/ EP2012/ 062251 22 that can be used to test whether certain
nodi fication(s) to an ISV wll (fully or partially) reduce its tendency to
gi ve ri sewpaosuoh7diint erf erence i n such i nmunoassays or RDAVERIGI2Ps6225aNnd/ or
as an assay or test that can be used tp gui de nodification or inprovenent
of an ISV so as to reduce its tendency‘%o give rise to such protein
interfer such i noassay, ADA as S, . As nentione step
(i) of tﬁﬁ%ﬁwe&ﬁwﬁiw@m 195 % aewapg ke i@%@%ﬁ%@ﬂ%@&%@@dw the
Nanobod 40§ HRAVinRa$&d,pda. Nanobody- based drug) with an antibody that has

been obtained froma hunan subj ect and that has been sel ected/isol ated
based on |tsPdwnmmwynﬁﬁuﬂe@ugnmﬁ@nagdknmnbonddt@n@hmoﬁﬂﬁédmnma$\endlof an

| SV or Na d s. further. descr,i bed 10here| sai .i of, the
ot hod dBORTTBa REPEAPISIIR S SFA0ATH MEHEHE L Sloma. o Sl o o

Nanobodyasedes] aredhe miethod SRSbrded bREHAMiIA S (Nandrb 342 JETIE33S$980) , itheo- S
the substance to be detected). Also, in said Stnﬁdé , the "antibody that

has beersadtst A defipigam’ ambﬁ@ﬁ0§@E%EE@m§ﬂdhﬁﬁéﬂ> oty isdhepreeadt i sol at ed
b d d of
b3ces N Lt LLLY 19 FEROONAR A0 P00, e RS s ol

15as ot %maﬁﬂtbyﬁhdct}m&nﬁraﬁdM@;ddebrﬁlahﬂmdhbﬁaﬁﬁlawsdt@léb@ﬁl&ﬁbat&d'l@th@me%%nCG of an
antigen to which they are direct As al ready nentioned, and in

order to bet tethomaétosieainied that qhﬁ\li“ wef%md%fgmqﬁédsw adrhe Expegimonital be
nOt t
|88 " TR ) oo BRI SR Y orion 4R R e BREAERE 1)
be used oasomsltteeamammtm(gahe 20pg eﬁthe(1nv®t1on asd/er sfehe spicndeetlenis inhey hay, a
gi ven ISV b|nd pect i ; and thus has a high or increased risk

of g|V|ﬁﬁ‘??§€’FﬁgﬁP%F@F P@?? ?B e or not, respectively). For exanple,
when step (i)t dhduReliRHRGokdd tBat th-praberk | ﬁfv@ﬁ&on het s@@iﬂc@@%ﬁhﬁt@é kyidycal

agent” will usually be bound to the carrier (i.e. SA pl at’e) and
t he | SV caidatiopexplangsanhypathesise rs@;ﬁrpthlsntocﬁ/fcbém pet@d int@@ynedatd/ast , it

sho d be nQ ted that in ADA et ect.i or nea uri,n A' s agai nst
nO ey, HanaRieEging O i SEHRETRAR shy S "SRt Sty PE RN R Wgho e o

used to tﬁ@ﬁregetnt whekthal HamevADA is Bssahmed ﬂfaeﬁemaod @@@mhher/é%r bioléYi&al t he

"antig uygua#%7 t he conpound to be detected). Thus, in these assays, the

| SV wi | |ﬂ 6 dose mepEonpskiredein bofi dsetaio dndividhals suetovas Of wélvamaSAnpy ate),
wher eas c%&%lrﬁgﬁalns(pl(e gﬁ_ﬁ&%%/g%télhs 91% der g&%&lr{ rctu%as Sh%e a% ar%f)‘é[: 1fical é/r bj ect ed

30to the assa as a ready I one génerally be
not ed t hvaid ﬁthVl’ Sestihd o 1nserfw1hglslgm mﬁbett@nasﬁ@yﬂmt Elre\M@bd;h) dnaBz¢e Btk i cal
anti body" is bound to the carrier, exa in _an alternatlve way of

per £8r msAy iR Aptapedoiren sych ed%@laﬂw éw Wr(aa{gl benesipn the obsearRiios ~ wo
2012/ 17 P /, t ead d
2312 TPl o MR bR Bl 5 0,
plate ( aldthh:mg fbyltlhe presanhdivertidd yotlalnetctus whea apdaartrg san@lctshhat IhS\e bé‘bat is

coated o Howev.e in the specifjc (bri

descri bé tﬁl ‘ﬁ%e%s OnRRich ap iéiﬁewrﬁww@e% S“irng %P‘Wﬁ

ant i bocj)éséa%n%"sb!nble‘%ﬁﬁ%a%b&éh%tﬁ‘élﬁéd’ﬁbxﬁ%hb e&emat ﬁaveenot %v@olg I%anﬁanwhet her
the ISV of "interest binds or not, respectlve y; and ﬁus has a high or

i nckeasd8Vri sk of giving rise to protein |nterference or not,

respectively ed. .tha based on he f er disclosure
o or ot Y b B pitisn Bp&8 hls PRy bR R B g i SHBLhe Bievar o1
whi ch t heesefiahydntical andnlthbeeythe v elfotEedt BSit8d tiRRab Yit IsaBbugAdent such or der
to determ ne whether a given | SV can bind or not, respectively; and thus

has a hi(pjie-istingtpretestsanaini pakticlar gbe trig ta) binel todhe F dersinali and ef feahdSes or
not) . h i, b S Ional

or rmno 8?1%1 fi fuﬁg%g%n%hu%{%g%%&éﬁ nalt zlmgﬁaotgﬁ) %%Bﬁrg%mibtge gh%g ct'onal
ant BbOdy)nly”tanﬁ’ﬁ(ydlés(Ihate:mﬁfﬂﬂné iDE€amefidhey aﬂeclﬁﬁtled anthic bexd yf {hera@pBsB1 - 1Qnio thbat

has been obtalned/purlfledllsolated from a_ biol ogical 15sanpl e obtajned of
a human dlbjegion 1 sprefsnEena mpgcloppls spgto the BIZE sedien HriptAerdag hpgvamban

bi ol ogi éﬁ&p ui ui tably
isolate§§hb k§39%?&% ggg@% ghg%mﬁhgﬁg%g%# F%ﬂgéygg 1?2%% @ﬂﬁﬁgf has
been obmanamdn@ﬁ%mmhﬂnan subject to which at |east one ISV (such as the ISV
used in step (i), but this is not required or essential) has been

adm ni stered, but may also be (and preferably is) a suitable biological
sanple froma



20 human subj ect which has never received or been treated with an |ISV. Wat
is nmore inportant is that the polyclonal antibody has been obtained from
sai d bi olw@i2ee178ampl e by a nethod that involves at | ea®CToRR0I2M06I28ity Step
using an affinity matrix or colum tha#scarries an ISV as the affinity

nmoi ety (and one or nore further steps tor obtaining/purifying/isolating

pol ycl onal anti bodi es known_ per se). For exanple, the polyclonal antibody
may have beerd 15 §pigmsdPyitheArdinahmadpbnihspresant igxeniors ibsstahdishias de

affinit ' . LNt yaeahumm that . carri n ISV, as
for exaﬁéﬁgﬁﬂgg‘%:nﬁ%ggﬂ?éﬁ@%?{e& @%!ﬁﬂ%&}r%g h%%?h)éggr%ﬁ%hé% (lae?f ormed usi ng
wel | knowwtdifieations qUS3”’§ et theimtuteaainki endinyaychibstanti dbr @pine dressehsadlyapriengnt

anti bodi es from a bi.ol ogi cal sanple, usi an. affinity. mptrix that carries
2N 1 SV Sk Pt (e en ey et UERNT GEESI5 I it 1Y) Y HOWR THIERE W and
sui t bl 6sexAPhA%alN6ERho AR I thR8n&neRforhGuihE Sddd GdnPEReADEsed on

the disclosure herein. Such a pol yclonal anti %éody (preparation) may in
part i culfarthdyelesmibeg@reor | gG fraction). WO 2012/ 175741PCT/ EP2012/ 062251 24

F le, it b pol ycl onal. i body that has b bt.ai ned
of a et nod’ (RSP CEYGNVaLBE o ar POt Ot 4Py o Farif BT EE on
sanpl e ahdki skegl ead toHs?&ﬂﬁ@Bin@in@Qﬁl ithm@Ad RsARRA afditirREded B8 blMoAsal t e

antigen bound to the affinity matrix an ISV (and in particul ar a Nanobody,
such as sampiesi(suglypnblioge @r ssrdmoemplegLeniciacd ppin sditctAdvBonp e (biokgimal)i zed VH,

suchas ! uman . { t_.contail Cteimnal tag (i.e.,
o R oiir e S iR Hihig W BRI SR BB 3ersEd 1

NO 33) ) .samplepar tassal @inpléheSdn/exsstlesas thid @reaiminh@Rassaouhe: 410 utddefoaf finity
matri x may be a humani zed or sequence-optimzed VHH (or alternatively a

cor r espéAdiRATIEAivR ot det HerpsHiopand of thmg@hatxoﬁ@f@n@@dmsmp@n afayisfatien rhe

am no aci VT La: i

non- | i m%t}g%lgglgégggﬁo E'E @%c@ﬁ%éﬁhﬁ% ‘t‘%%egr%?f&g)@g %%ﬁa%gfz}f gn {}%ébla #allni ty

mat ri X mayesbgut@nod wenk/retaovkiseigy eNCeraptiimPzedinyHddchatnt as a result of
such _hu i i r nce-optim i.on, conprises a praline (P). residue
2t Do G omr R fimeRao BV GaIET L8Benaimavo R aves R e LamricBedorCaituhl ne (A
at posi tg, i m@@ : [ i Aani zed
ver si on Péfpd[hacgsflfl(—)lll(—lHP Iﬁlg%l lﬂ%gt(ur al | yo%%é%%@sggdlgﬁgiggg@@g@ﬂ' i%gﬁt 14, whi ch
15al ani regesebandufeof this docmmsatt t of t he humani zati on and/ or sequence

optim zation, has been replaced with a proline (P) residue). The ISV used
as the antigen may al so conprise one or nore other am no acid substitutions
as a result ofasHaPpoRuPRAERLdsOR RYVe BEAUENLE OB Mg L@ FRhesNaMPI €
general ly described in WO 08/ 020079 or WO 09/138519. Sone specific exanpl es
of 128Vs t hat ce@iqcisesyiéuno/akug Hspesvianyew af shajeneaiaredfiawbedies. tlhefollowing

20" anal yti cal. ti:body” d inthe invention are given in SEQID NOs: 1
and 2. Agai n,m? ejlhrgr%{glhboecf%'sﬁglge e?é"‘gbt ain the polyclonal antibody may, in
addition to the (imune)affinity steps, also conprise one or nore further
steps for isalating/purifying a polyclonal antibody fromthe biol ogical
sanpl e (perf HHBEE Gher before or after the affinity steps). Again, such

steps and tecﬁmg%g:%.for performng themw ||l be clear to the skilled
25person. Thus, “in one aspect, the invention conprises a method as further

desebi bed herfei/n that conprises steps (i) and (ii) described herein, in
whi ch the "anal ytical anfibody"” (i.e., the antibody that has been obtai ned
froma hunman (&Bjiedere ?ngﬁ?fgggﬁ?g‘sﬁ‘ébéf?n%ﬁ' ected/isol ated based on its
ability tor i AR/ J -5 2r :

anobody) 30 hae Eearontd el frmeiE e CRE A LER PddR 1 Plabic
human subj ectund wiehigng /paiodbinednegi balddirgarpbptursarditvenil e that is suitable
for use in a nethod for generating/isolating an anti body from said sanpl e)
using a nethod that conprises at |east one affinity step (such as a step of
af fizpi ty chr qmetifghaehyan BYaRicasr bowsicaaikdditd Yrealth, GoBIcOF 8NN Ihis RpalFch an
| SV WD 2012/ 175741PCT/ EP2012/ 062251 25 (and preferably a Nanobody) is used
as an anefegernceapdmprapassay ataie PRy in gnalyadg tpst sympaes(dssparsamplas ofonpri ses
the am I 33 2 C-termnal sequence,
and nor (rai)?%?%l? %r a &&g%%ﬁfﬁ(\)nggﬁggéﬁgﬁﬁgpI}ggqsu%%%zn I%agﬁ ?ucn%lrzlg%l%%g S4y"i s used
as the antigen that conprises the am no acid sequence VTVSS (SEQ I D NO 33)
as the CG 5 term nal sequence, and even nore preferably a humani zed and/ or
sequence optim zed Nanobody is used as the antigen that conprises the am no
aci d sequence VIVSS (SEQ ID NGO 33) as the CGterm nal sequence and that
conprises a proline residue at position 14, such as a Nanobody t hat
conprises the am no acid sequence VIVSS (SEQ ID NO 33) as the C-term nal
sequence and that conprises a proline residue at position 14 that has been

.. -, =



The above 1SV s can also be used in nmethods to isol ate nonocl onal

anti bodies (again starting froma suitable biological sanple obtained from
a human bEOrg)2/t7Et are suitable for 15use in the i nvenPCoEPAGI2H062251

"anal ytical antibody". For exanpl £ such a nonocl onal anti body nay be
obtained starting from bl ood, B-cells or another suitable sanple or

material _faor isolatin ti bodi es, may he sel ected hased on jts ability to
r ecogni i%V-gﬁa?do@O}&ﬂwafg?ﬁgﬁmgegcg%ssﬂ hidag s falft§era@ﬁ?lf1§fﬁ%?ln HEBSEY (i n
whi ch, agaifisefche | SV(s) used as the antigen during screening and/or

selection 1s preferably as 20described in the precedi ng paragraphs,

i ncl udi ng t h&@hpimwfeetiencasinghdicetir bonsslic lrdeBY pretlicgesduce Suatvid driesmpeng and
sel ection may be perfolined in. _any suitable manner, for exanple usi ng

2 cel | SBPELPOROB G A DR U Qbe aSBoE ARy AR dhdt

sui t gbl viispbéttibRbnd/6r fo?@et@rmiﬁﬁ%'th@@rﬁﬁﬁb@@f é@CmA%ﬁtiﬂﬁgg ahtiesliéN ERiO 488
470, WO 92/02551, EP 1 633 787, WD 01/55216, WO 02/26829, WO 04/051268, WO
04/ 10219&:pest, shouBUycroBEY thabgenerdiim HirespegBishtin and in tha Hechsndamsnehen

Lot NGBl ARS8 DS AR Bogebhudh et o

i denti f iigdidesatditesh, t&hice BXProadifg uchirb@il i@tetfeidnbO Ay sesRitdlsdantch&aldy nay be
i sol at ed, expressed and/ or produced in any suitabl e manner. For exanple,

sai d B- @EAIqEE, 1dyCchY JVRifeRg BP osadrease plasPEHBaBiSnEs BUTETHPaPHEs sk ped 30
ant i,hod : h S i I eper.at i

Pybrty dotiae s A PP A A BT i ol B2 e B O A Y
may t hemn B®A sshed)edhdfin @atticthepedicting aedutper nadidinl, ofshcls anduhyksdydoha(s) ,
agai n using suitable techniques \%l established in the art WO

2012/ 1759HEPETT EPFOIZ/06:208/E 16 Vit esUFoBRdY FhnVEFh U HartIsIRY and
manual S1agﬂﬂﬂe@'to§ Qs8R iRt a1 @ en' K& g5k (E@ebi@ic} te‘ﬁ?hﬁé‘r?er | G ons
mentioned 1 n the precedi ng paragraph. Al'ternatively, sald B-cell(s)
may be esgpacidiédhaidd gendialgehd nododotants homebeatedibguess thenpesenpavesten iandt t he
anti body/ anti bhodi es may be isolated from(the cul ture supernatant of) 5said
expdndenP By ey e A A SIS, g BB GEIRUTE 1 abl 6 t echhi qucs
wel | establi shegk éad‘éciﬁ&%u@ﬁén—ﬁﬂx@ti@eﬁ?édtpﬁg ilRn¥&H ERUR Radghaekst, adgidrprnual s,
and al so described and/or referred to in the patent publications nentioned
in the pedeedidigrpimigicifsence in “anti-drpg getibadiiopheh DAL assapiathatere peNirmesscodi ng
t he anti body/anti badi es_of. i.Qterest . bt ai ned.(e.qa., .b .

ool 111 CRRPBRR (Gt v let S b B el S s Rh RoE et it 3yl 1965 1 et 1y
(for 10expmpkelatShihodits{ @nESVingbEbioRIdicaPERN DB NGadcd Bilbgivgsys or after
sui t abl e expansi on of the desired B-cell(s). Said DNA nmay then be suitably
expr8ssderthes dgiingd hesgipbhaysdec edmingsterpbst or gani smto provi de the desired

ant i body/ ant i LES. j i - j i t echni ques
ol | oot abl | Sha i sppAL Bur Aol Ry A0fech i AL R B G R e SRl s,
and al sordeisce sunkdrated iaterfieahes (aad/ ok aspenifichegnatirnillypasbddistad ivixhshéeimnid) oned
in the 15 precedi ng paragraphs, It is also possible to generate
monocl orfal SEREBEENRADY AT ARHe A5V AY arert5pd frsdelect r{l??éﬂfﬁéﬁﬁ%h%ﬁ@ﬂ%
ant i body;. . by Ayl I i [ ; i froma

sui t abl Béhes}gﬁ%ﬁ%gggigg?)néeﬁd@?rp g %Mg&dmr%g%ﬁ%%é{r%ﬁ% s?g%@%ﬁghicﬁgncl oned

r ep@bt oiagainfto¥anahodiby dir es 13 Vidbsddi ol ogisalt dvéNdnShodyseded biofnpti¢alens fgitierwhi ch,

again, the | SV(s sed as the antigen during 20screeni ng and/or sel ection
08 or et Pt ey 4R BinEl M PRe R et i niR A Pg S P BN HE t he

pr ef er ene@sinShRiERnEOMm bk Rt WL RAHEIRRY or MBDROGRsA9 thak §REJeHBIHES & Oni ng
and various techni ques for dlsplayl?g cl oned repertoires for selection and

scr eeni ngmples G asesp bangded) spbialpgioal Boslermmddierp impartadayeesmplissyl ay) wil |

be cl ear_.t,0 .t ski | person, .and e faor, e l.e described i .0
e S S R e NI e e SR
handbooks NaRotidigesyUPuETIV-based biol& b foa NayiobddyebabtDbioWgtaal, as aftee défatl i s
used as a starting point for obtaining the (polyclonal or nonoclonal)

anal yt i dsTeiRAey e BeRp adayinisteradajjoserappby. dhasigngition can be usedite apdictayold &t art i ng
mat eri al. 08 OBt @b oy ArRHY Gl ARAL AL JRIAEHANR o AR DO EAREEL LY L )
obt ai ned Trom any sul tabl e human su%j ect.” IT'n one specific but non-Timting
aspect, tsdebctamsasupd endiaychafdcletre thixpngslercc@\ensh eeti-doid aitibedict ngaina thewoman,
and in particular a post-nenopausal worman. Thus, in one specific but
non-limting aspect, the analytical antibody used in steps (i) and (ii)
above has been obtained starting froma biol ogical sanple that has been
obt ai ned/ derived WD 2012/ 175741PCT/ EP2012/ 062251 27 from a post - nenopausal
worman (or has been derived froman antibody that has been obtai ned/derived
from a post-nmenopausal woman).



Al so, the biological sanple that is used as a starting point for obtaining
t he (polyclonal or nonoclonal) analytical antibody may be obtained froma
subj ect twOowhM7&M151 SV has previ ously been admi ni st er e#CfEPROIRN62251 €, as
part of a clinical trial or therapeuti (Ile ly), but is preferably obtained
froma subject to whomno ISV has previously been adm nistered.

However, it should be noted that the invention is not rticularly limted
to the §§MrQ¥é\I@Pb@¢ﬁe(0&ﬁlaﬂ§/‘t’1béﬁdba@ipglh@ﬂc@iﬂ‘éafwb%b’db@@ h@glﬂlcaé;rﬁﬁ fpgthdsas proven

possi bl e e d obtain
(gener atEa emf(gfc%%%t@@?ﬁ%eﬁrégég&} &bﬁqgégﬁloa @Efi [ bo Ptgésis n?%l o%lh &

sour ces,obtdinddudithe 1o dremhikadf yclaveil kr@emaﬁd/bﬂﬂi&he bbexdt @rthaprasma (and even
bl ood, plasna or B-cells, from ot her species of manmmals or primates, such as

from baboon oU&yiAGRE FRAGHI BRIk MRS SRR mv%&ﬁé”tbﬁé“{dﬁ&w@ri@nal or
nmonogl o such
That ot £ g A anKElsaH pBll AR RE ST Tilols RRILE bicbo BT HE R 0
| SV or Namepmdyiplogivdl samplhass{te p‘rteﬁtemapley’ )saé»taamﬂd&”cbmadﬁbyectﬂe@kmhedxeb:&sed on

this ability to nd 0 C-ter f.a obd As can be
seen frd?r?rﬁlsbiﬂ{g{}zso @‘Pf’btoﬁg @\?W%%Sgg’&go 8% Fl Nrabé ’8?‘1 s VHH
domai n, A Mhgrtifer H@ﬁﬁ@dﬂ%relﬁﬂ%v@fbe@madmcﬁﬁs@&@@ RRESn b1 sﬁﬁbl@?a@&hﬁbl@%ﬂjﬁﬂ%
VTVSS 20 (SEQ I D NGO 33), and accordingly the anal ytical antibody shoul d be
capabl e infendesclogniezinnag nanymblsmcah@sashasclt engkd Aassayi ds segtienck suﬁh\ASS ( SEQ
rther seen from Fi e 2, (at
| ead? o ieBbiet e PIeRo P aReaf PR bed s okt el ehEE v AR o o 39)
i's part Wéndofutahi HEdEAULRREreBbshMEl 18Y ok b} oBbsQiitaplelbislesicalamigr ot her
residues, the amino acid residue at position 14 (and the am no acid
r esi duesample thel i getapBy for pisdn ea pmmunoassey, api ﬁbpaéi@iﬂdafsaé‘q‘éﬂ@ﬁc’fésays uch as
positions 11, 5 r the amn i dye at
position 83 (hérq%g ﬁ%glﬁlc %lrll%%gcllmg%m a§p ng&r){leé(f% s1am§> ghe se(firrln(e)gtsal ?
ani no adian sedbjectakat havbenasbjpasi td mlns;qﬂéadrﬁlaﬁtraﬁ&ﬁ (Mx&ﬁ)ﬂeaaﬂ taet 1 toFBe

am no acid resi due at position 108 (and the am no aci d resi dues next/cl ose
to tRe SEPAACH @h@Stéarﬁoﬁ%O‘éﬁfla(Pe?@ﬁGéh@éaSté@léhysa@l%@f feasione aontlpeisi t i on 109
is the flbﬁ ) Hhd t it
has been s ov\% t r S&Cet%%{r?rﬁp 21peg§¥f§|§l§§p(i&1§§% é%ﬁave&% ﬁ?%ﬁ%%%@ta%%
protein mcmtb)rWﬂh ema‘:%\/ d‘éambbdl}) an TRV Sasal abkgicablak étmhevébﬁnerddfeeﬁm)aﬂ to herein

2% | east g Bbed bREES L nir ElatbhTEnYIEsHY S0 TGl sI VAR he
anm no agjélogiesl (Q%ﬁ@gocﬂp@ls&d BidlogTeal ﬁﬁg foNQa%@i&{&Z%ZéJE&T{n%&Q&@J 89@225 128

may al so conprise the am no acid residues at positions 83 and 108, and
pos2Pbl yubllesion ttigeccatrixt of tetady pesi tHaesntatt cp“caslhmcehtslam 15, 82b, 83, 84 and

107. As alre d ment i.on ut bein

nypot hes: s ot ERBHRsLT B nei g ebett SR SreSiatiaraR b ARs8ay, or
in a fu|ﬂmﬁh%ﬂ§je<|5t@@%1&1fbalsw mh&bo"iiyaIEWiB@&)d mggcasorwmso@r &8Nt in
Canel i dae, the Cterm nal end of a VH or VHH domain is |inked to the rest

of the &mlpxjéwias bpeneadnyipisterqsl thpithas égjidéder Hap bewsrvevidedwih) abinstdeseddiatf-or to
the hin nd
" n98 % ed R ERELL AR aR AR L SR IR 5

i nt e@6f erletuyepredorasipnt b@sterdagls Byort h&belSl\ﬂat loabter @gk) $o6h s i legnvedbysanal

4-chain anti bodl es). sqg that this "C-term nal region" and 10is therefore
usual | y hfotubesst (e ickKisoery ihen Rsen 46RauEFBfle as an interaction site for

roteins that t laod, ich
g uch an | SV |F0%)ganq|%%?§§({eurmet S w&tae{i/?lei2 &C?%ggm& noolrggﬁ%r%ggo 3?9?%1%8%(133?%%"? se
(i.e. vadnobd)d}bbasn@bialarg(@xﬂntag hany bamheoviged tvithbn awcreused bddife byor if an

| SV- bas or Nanpbody- based .drug is used that carries . an ISV or
Nanobodfiu‘écglof‘ Rhof AP R S R A GeR h  S DOAnS S PEIES  or
(aspgci fhEhalf-NaSfard é&@tr&éV\Eieﬁhﬂém suBh @R} iBRaliz8¥sh, AT W Tf)ﬂl@i-htg R&kNg
limted to any hypothesis or explanation, it is assumed that this

C-t er mi mall ble@é:taotﬂ thaykiHodhwireornaslessy birexamplerhdes goscaihed hepig pifid fD)“ protein
interaction wit oteins that, are existin "t est
sarpl o+ TROPERA BT B P PR Bt ThE. PLEHEE Shactir R ey
cause phaitehdl chlbRdfieteatm ROBO§ucBIPSE Abghi@NBhdh 4 RriHQBINHBARSSAY S
(and in particular in ADA assays). 20As nentioned, the nethods descri bed
herein can be used to predict, reduce or avoid such protein interaction,
and can also be used as a tool to guide nodification to the ISV, Nanobody,
| SV-based drug or Nanobody-based drug so as to provide the sane with a
(partially or preferably essentially fully) reduced tendency to give rise
to such proteln |nterference 25As mnll be clear fron1the precedi ng

1. . T T o



hypot hesi s or explanation, it is in particular expected (and part of the
teaching of the present invention) that (certain) nodifications to the
"C-term D 207811 Wil |l alter (and preferably reduce) trh@/EPeMIdAs2F1 of an

| SV to undergo such aspecific protein ipteraction, and this is also what is
observed experinentally (see for exarrpl1 the experinental results presented
i n 30Exanples 1C and 3 bel ow). .Based on this, and again w thout being
li mi t ed RBUAA)T bipiag Hewpia mry bxphambeblsneruphdbpmiskinding wepidd arbirdisp

t eaches Al ' oC ' ced r.this purpose in
the Ct e(fo%iérlllgk%raeg?Jgfrllﬂcg%tsg%qﬁ%w?%gengﬁg‘g%ﬁsﬁg%ﬁgg%g%f% rou%leg?mﬁg%rb%gﬁty- based
drug (ofwithDt AR12Ah7 bBAHRCHNERRGER ! O6225AdiR dwhhiah, dnbendypatpaniduih be

ef fecti veness_can pe tested using the methods described herein). Also,
based orreiHie 2bumEnPiRgg@eRiides as descsibedhin WaYRWS(H08230 R aBNidene@ngér son wil |
be aRl e : . I o) Y | {fdeaf i to the
Gt orm Har e A e R e B o U BB i ch

t he (potappticait)) oed feani-slbwessbiodingd§Hi(suches heatiedalbusimyintiing Nabbads for

described herein)., Returning to.the.apalytical ti.body used in the
i nvent i oeﬁ‘flmﬂ’iﬁ ‘éfgl']sorparlé‘fné?“é%ﬂ V%l?%f@@a-t 28 My ng)él“gﬂcal} 156?%{@1‘%65%&37 t hat
recogni Zgambptambdd 8'wWong)12negyon (as defined above) of an ISV, and in

particular but without limtation the C-termnal region of a Nanobody. For
exanpl e, in diwssipeot spesifiut mon-liniiting pspgctaspbetbiolopial’ gy niag Abvesrden body ™

may .he 10a .pol ycl onal. or nqcl o hat re i zes.(and/or is capable of
bi nc}lgng Qt%g%lggin%oqlr? > !203? ‘fﬁ%&‘ﬁ%& %}&%gﬁqnpﬁ%({yb% ﬁf;e%t%é‘§log‘r?§1 ‘ﬁ‘]\kaélloﬁ? al region
of an | $dsed bibkgrapihy bebn whthilktérbe tet t&hpiseah (8RR keluhfabRAHERGRENdS Wi th
VTVSS (SEQ 1D NG 33), but does not recognize éand/ or is not capabl e of
speci fi OBFREPFR}Ide T bindweclomsaind nal region of an ISV or Nanobody (which may
be a differe J r e .S en there are one or
nore further U%s%l%%(dﬁ%%g?%wﬁg@{;%2125%{%%0 'h%gﬂ;% atg%e\% tﬁ%nﬁ o %enlﬁlélgl?'dues, or
al t er natreMedsyo ansitinidlithpeph bdesslagpeata vitetey @ @ixanas esr Neaby@splor gey.or
protein) | i({1kei§%{0g (ihe C-term nal A VTVSS é{gEQ I D NO. 33). I n anot her,

mor €°s B & Qty-Pased ) il wivegise dp euthas high or inragaged teaflengyitte Bbdy" nmay
be a polyegl : I t i : i b .. bi ndi ng
o, “and 15 Ry R P EPRaR O B oL SRR of R R e AP BN S 0t "an

| SV or NaNWdime dyeroddmvihisthed ther 20jeCt, hermplralf adidogitaltfhed aegiben obtagredSrom t h
VTVSS (SEQ I D. NG 33) .and.in ich position 14 is an am ng acid that does
not nat &F‘% ﬁ“@egfé?ffgaé@lﬁ@sﬁ“f%ﬁl i1 S‘élﬁacitﬁ&or?&slmﬁ%‘é’ﬁ’a%ﬁ?? HeEB76EPEd to t he
am no agjebihadid H@Eﬂéﬂ%hﬁbﬂ%@gfeﬁoﬁﬁin@%ﬁ'iﬁmhﬁﬂﬂoésﬁaf fnaf atQéz%{rPArﬁ?@s% fhelshpyl U Of
humani zati on, canelization and/ or sequence optim zation), b t%at es not
recdgni 28 (and/or is not capable of specific binding to) the Ctermninal
region of an ISV or Nanobody 25 (which nmay be a different 1SV but is
preferabl ygihe saig - gl i 5 | i-n0 acid
resi dues ((sl?Jch as ltlth gy%ldégnv\r?gmgdgf?ﬁ&%grgggsﬁgﬁ%Iﬁztg%r%ﬁ% Pé%??h§?&%|

pepti de sequencen artibedethaghat ren optlingddptn déumen putjeeiand tHat hketsbeho t he
C-term nal VTVSS Q I D NO 33); .and/ in whjich.position 14 i n am no
acid that natur %ﬁlig%%e%oé?ﬂfr%te%%n%%f#&?&?ﬁrbi%g(orﬂdﬁs agklg??fﬂ Eeags Md/gdindiRen t he

| SV natural ly coet@icasinl &b ﬁQSmorWﬁobb&n%ﬂél‘fan%@Wc@ bl®bdy™); and FOT
exanpl e, the "anal ytical antibody” may al so be a pol ycl onal "of nonocl onal

t ha®5r ecogfil)zesdqterminiog whetheapaif I8V of Nanektidyglor &SV dnasked or Naobpdubased of

speci fic bindi n@mgj).s tohedlg:'ta%mtn@ld r.egi.gn of an | SV or Nanobody of which
the C-termnal ong BroHELO% &t ARy S B934 5741 PCT/ EP2012/ 062251 30
wth VIVSS (SEQ I D NO 33) and in which position 14 is proline (and in
particul ar wdenimpeseitimedheteas apd8N avoldsdribedih¢roinpnay inngartidubar etkari@l 2 as a

resul t h ni zati.on mel i zat j,on d/ or enc timzation), but
doos not PEOGHT B RE) KV Erenpfl B g GtreBresd AT & SH febdb ey whi ch may
be a di fcbeipeipds d BN dotain; andiLh8fcddMly a NaBosEe | SV) in which Sthere are one

or nore further amino acid residues (such as 1 to 5 anmino acid residues, or
30 Also, any protein or polypeptide that comprises an ISV (such as an ISV-based drug)

preferably has said (or at least one) such ISV at its C-terminal end. Again, said ISV may in



alternatively a small peptide sequence or even another pol ypeptide or
protein) linked to the CGtermnal VIVSS (SEQ ID NO 33); and/or in which

posi ti on WO 20R/1aFami ne. The "anal ytical antibody" PERAEPAVI2061261 a

pol ycl onal or nonocl onal that recogni ngs (and/or is capable of binding to,
and in particular of specific binding to) the Ctenninal region 10 of an

| SV or Nanobody of which the Ctermnal end of the sequence ends with VTVSS
( SEQ | DPRiticsBy eléh?ﬂ be ﬁWbW}p@ﬁnith Y (i phst thea a(NfﬁlOb%é}t) itk ist Vither e a
proline t aid I SV), but does

not recggﬁll%zng&t%%%%gﬂ%g%ér%yangﬁ%r%%ugr?ng &eﬁl&g\/};%g&ﬁa ody (which may be a
di fferent | St autltdrsatpreeiodbhenttwiecls smsol Biher desuiied hetdie iestaadenfolne or

f h due h 1to 5 d
't o naERUEng Ry SERTSd b ddaes S EvER TRSERER BOPYBeIE tBr
prot gi nhe}eﬁrp&e@.lt@yt (¢ &x LeEsP gk, M YBS 1056 B M@ Bior ki Vﬁ'aﬁﬁ \/FLOS' tion 14

|s still a (naturally occurring or unnodified) proline.
"anal yt ise@lencas) inbpdy usevay | &l wes gemﬁrawlaamgélybedfanpmOhnMog)astaUmgrfmmo@I onal

b 3. T Bty 9h o respos] Sistiagis b RERYE AT B ol BRs T i et
region %&h&ﬂ@scﬁ@w&@@n@meUhﬁldla%b@@bhgféa NRe &afied REBEIOD 1 £ FBbreRiNO.  3)

and/ or (Qand preferably and) does not recogni ze the sequence of the 1SV
cal | ed "2t baszbeehéﬁm&tte@ SEQu . NOL 2 g)th the BCCMEdphanhB @meu@@ﬂrpe@ésmmhet her

N ipnalybheat VABLIGAME BRESA00N HoRR. Rl fAGOANZS. AN hEY QL NanaRody
(an or is Or 1S not capable ?spemlcalycj |n|n% 0 an
Nanobodanebsiy@nstaice bﬂBB@dwN()m;z 1any0821@06/amz@5b mmﬁhhrtg t@ﬁﬁ@az eﬁ<$ U@ﬂmm

Bi acore), but g al so be determ ned using either ACORE assay

descri bedaiNng pamgniged Ypn)apiged asanst JoanY Hisbrand FAEW b‘fWHb iZAgl ¢#npet i tion
d ticul

B oure. TPl taildd o SRMRHE! TodediEioPhEn LB dept Al N Rl B Ceh e

assay Wipatticokr,cheNandbody kengkict bEREQOD paD:981in BE3 0@ h22826) th (Seluogur e

28&3%27@3@%&%%%@%3@ i%é'?%'f@f &M%J@H%ﬁé&lﬂh Caa@ﬁ»*é)r%fzdw@gl pdeniRaretitles for
bl for e B L D B e B e e e e e on
secondarnyhedatogphiadie (afoutsh)enbmui@alsswedﬁa@mst theeN a?lomcdmcprﬂafs@méﬁﬁ@ Buch as

Bl ACORE r.ot bi os d 5 (i.e. other than using SPR)
with di ?J\ggtgmng% ?h@q@ﬁ%@zg&r ggg g‘f | cal antl body and nonitoring
the bi ndi ng of psUbsiegueans b¥ed ﬂiuﬁ@ﬂ%@lf@ﬁé’ﬁhﬁlﬁrﬁgttﬁé@ﬂqdﬁ@\/@fiﬁh&&ﬁaﬂ@\h $od0 not
need further det ection of the bound |ISV. A representative nethod

per 28r mmgf,emmr@ot\/mélde@a@srayg alslﬁiég@ts Géerminpl Exérﬂylsem:lﬁr PApTEINOZ| ng t he
conpetit] behavi or ..of SI ng the
oanal yreLErPER s Bhed PaclY e bRk Bt e S SRR ORMTRF R REDY | he

bri dgi ngnaassey RONealeafor Iﬂl&iﬁﬁol&ﬁﬂaﬂifvel@hﬁtf)@lﬁ@ﬁitbteﬁ@@bﬂﬁﬂ@@ﬁ@ﬂﬁ%ﬁﬂulﬁ%RELI SA,

the MSD platform prresentatlv g Nnet hods for performng this type are
schemat ineaPPydKGWroTithe Piogein ks 197A When deteaménediecapivgite the QAT €t O i hi s

ki nd of s met hod in
whi ch t rll%%a%a 9;7?]%% ﬁga{%?l . k&gjgs\{qm{% :t g%‘% on t%n%pigqﬁéeg%a@%ggrrgphl C

mat _Ex amerfsjeecd (f\mﬁmcﬁxptcunﬁmmce @ﬁivaietdm thé daltSbétfoluom tae @&hmp]e@helow) For Once

a suitab)] e anal ant j. bod n t |ned n hods
descri bé %P%%% {5 eaho‘éfn “Bflyat%f] fﬁ? E@? tnﬁa?éﬁ PP al
equi val quar;lﬁotagﬁ @ﬁ@@sﬁa&éhgnqyp@jw.l cal anti body can be used to det er m ne

whet her a given ISV or nobody (or | SVbased or Nanobody-based drug) w |l
give rise toAcoordirasy,inghS6r prioteen eazdybeptdelésseyibedbhagemerdrblydias sychpmot ei n

descri b 4ty & o PLAlTy Gk rapeloneeBihi iR lotay pldsef it obl
contgct |1ﬂgX§I§%ﬂ@ ol 24 aﬂbﬁ%@ﬁﬁﬂ%g thle%&éab@%@mﬁ%me o tiNam eReE)r WaisRbdrsE W t h
t he anal ytica ant i body and determ ning whether said ISV, Nanobody,

| SV- bas e peiteiy used Napislbly- tb@mu&rﬂgbou@b@‘éﬁogm zed by (and/or is bound by,
and in parti n i n n and in
25 partlculaﬁ%mg 1%B§xmﬁéﬁt 1¥$ﬁ§&h§ﬂ£%m %%aofﬁég%%h1gshgilkano%%&é or of
any ISVp&ﬁh&BﬂﬁhﬁﬂyghhﬁﬂSWQﬁﬁ&mbb@thtEﬁﬂ%aahxemﬁmﬁbo@@bﬁmd&N@pa&@gndrug or
Nanobody- based drug is recogni zed by said anal ytical antibody). This can
generally be perfornmed using any suitable technique for determ ning whether
an antigen (in the case, the ISV, Nanobody, | SV-based drug or

Nanobody- based drug) is 30bound by an anti body, and suitable (inmmune)assay
techniques will be clear to the skilled person. Sone non-limting exanples
are suitable ELISA techniques (including for exanple sandwi ch ELISA's); in



WO 2012/ 175741PCT/ EP2012/ 062251 32 skill ed person), either the anal ytical
anti body or the ISV may be coated on the plate and either the anal ytical
anti body w0 201281758V nmay be detectably | abel ed. O her teebmiERe@s/06Ry1 f or
exanpl e invol ve the use of a Bl Acore i@gtrunent (in which again either the
anal ytical antibody or the ISV may be ated on the chip, see for exanple
Exanple 3). Another 5 alternative nmay be a conpetitive bridging assay (as
for examF& @xdaphichiosincrsrseldsnganey &) Zive Nsq) PFPtERANtEEFIeNes/(af &urfhsst ed of
the 1SV

Nanobod;f1te asegng%EBWﬁh 1&@2&%%0%A§¥0ﬁ%@&ﬁ%%ﬁ%hgi&%g%ﬁ%%gﬁ%%?g% Suﬂ??b%d
(or Vi saamplesd).bidlhgisal farid het een obtairtedlfteen tad buiﬁjqcue&dfwrd detogical fwid gs

whet her n ISV, Nanobody, ISV-bas d dru dy-based drug is
(speci  FBAPPEY BRI Be ) e wﬂg%h%lghéﬁm@ P4 SHRPERE wi |l be

cl eag tq,e;fﬂﬁmag'ahhﬁgmasiswmgﬁa@&s%rﬁg}%egwst gype herein. It will also be
clear, based on the disclosure herein, that the present invention (and in
partlcular t he anal yti cal _anti body used in the present |nvent|§éé can be

used to detier ni OtAEHEE A [BY o Htanabesivy & 1P Bypasedaproiaupody-base Whug or
Nanobody- based i ny er & f£eraction
site present at &%?&%\Iﬁ%}[&ﬁkg &%gé%%le%& @%Fédr)% t?%n&@%%g?ﬁ%g@ )V\ﬂf ch the

C-t erm nal (inegi dnteﬁmnumg quwﬂte)r saith &V ios I\iaamadnilye(ooﬂsunﬂeafdgmmgma@dy( bapéci fic)
protein interac ei.ns, gr. other conponents that may
be present in alﬁg Pg%PﬁﬁgygﬁﬁBWEm naﬁ '&Qdyéééﬂnéﬁ‘ E“ngﬁfélned froma
subject that is to be subjected to an |nnunoassay such as an ADA assay (in
par tiocul ar, &aidAb&has my ifi partideluebamparforthet! heinp Bes@dire er a)fsma.ray todBAqae,agai nst
the 18V, Nanobody, | SV- %seq drug or Nanobody-based 20 drug). Thus, when an
1SV, NariB6dyPariayednsiha PIRIOW! SHQMbBORRANIAS 8&%@@1@@@@% wiredhoy the
anal yti i t id 18y,
anobocy ™ B Hasea dF 8GRt B a0eo shonS s RUL AN s Bl s
(accessi(bfte adusexphesaasined &lacdiofor sha mpleamidr Whight twithd pﬂm&ane aacdréingency to

give ris 0 rot ei rence, efi.n he en it is used
" such Pt SAEE Ry ey AT b Beriioi) Rl gt FeoF LSy Shssfgraeinastiyi |7 e
25clhear Hiellddens '(Sbllu{(ﬁﬁjy Wlﬁfépﬁerernl@é ﬁicio‘f’i Eﬁf@&h inghetthddd stherhdo Pl B4 abl y be
avoi ded, ei'ther by sel'ecting/using ano | SV, Nanobody, |SV-based drug or

Nanobod)bﬁmasi@d/ od miild) likelypos bavsladendsncp o mnhtrg%sngclﬁmmt@vmtmmdy an

ISV-base ob d based. su t hat endenc rotein
i nt erfercej%%e ca eB)ve1 st aﬁ%ee%PfiP“? it %lf‘t B eeﬁipf %Fgfolr Ck{?écgw( agai n,
this can be M@t@ds Hﬁhﬂ@i&ihﬁrdﬁﬁtahqwai@@emle&'hb&ﬁi main Reen] M esbbiosead
herein). 30As will also be clear to the skilled person based on the

di scl osdVasohedyedrn(aerh ISV fed othee tien eiNanepodio ihas xuanyFedasem of B8t naki ng one
or re sertions, additions, deletions
or gﬁbstlg?%hgéosns H G%%?tsﬁrg%ﬁbgﬁam bgbdodr%'the ISV, Nanobody, | SV-based
drug or Nanobmtyabﬁpmﬂmd o golypertide tiacompasaan IBVY(sioh adadéd gdasdd drii)
2012/175741PCT/EP20%§/06 251 33 (a gecitic protein interaction with one or
more pr XIS sHA&PT #deAsbrish eucht IRyt atiigy-Famprab sch A g, said d3Y mayipl e wi | |
be redu and

o or Dy o T P e LR A b AR A AT,
this abeHmylmahabaemnmeduVHdkmumn@md1agaﬁmdﬂsamgmbhmhmethod and anal yti cal

ant i_body di scl osed herein, For 5e e ne, or r no |f cati.ons may
b Mg e R B R e G A KRR

anal yti GaletiRhh POAY: ﬁﬁ)Yeﬂ?%r BONP&AE tha® cbRptisfa 108 Bb b BiAlot HW@h&én%Q I SV.
Alternatively, using a conpetitive bridging format (as for exanple _
exenpl i ft¢ b@lbfimnd@é/armﬁblée@we foetor(s) thgt B preoed 1f edldagkorerampie IExammpbeng)

the ability qf still et th ori al 1sv
For bindi ng (0t AG™RRAPUHITERIT LG RBUaAT o g R ol bty P8 o5 R0 B8P
and al t heetid préd@ct Wivegidria@ ptdieil OF pbl btRIG (Ehal Yin RyIAyEFioth Ot oﬁmivznat ion,
based on the eﬁggrlnental evi dence at is set out in the exangles el ow,

t he 3Pnvdbat dasa Nl domyn ahits ﬁatﬁrrmlﬁalsenﬂrwﬂrbaémﬂ bn(agihega fendpnqyep pe boend laa

at/ near f raction
site forl%%gﬁ%rgrrl(%eefa& Oﬁgethg%E ?%S%g?n glgéjll@ﬁp?%r%@]g% 1%%5:2?%1@ (?1%1: }pd%gr egi on
forms paétdendy tohindergntpestaimtihierfethéen. anTADS dssayf or exanpl e based at |east in
part on the observation that, if an ISV has a tendency to give rise to such
protein interference and has VTVSS (SEQ ID NO 33) as the am no acid
residues at its Ctermnal end, that attaching either a limted nunber of
am no acid residues (such as 1 to 10, for exanple 1 to 5, such as 1, 2, 3,
4 or 5), or alternatively a tag or another peptide, protein or other noiety
to thls C— 20tern1na| end will usually substantially reduce or essentially

o o .



cases, it has been found that even adding 1, 2 or 3 amno acid residues to
the CGtermnal VIVSS (SEQ ID NG 33) (which may be any suitable am no

aci d(s) owocorhi7satti on of ami no aci ds, which nay each beCirakepende2at |y
chosen fromany naturally occurring am'%go acids such as those listed in
Tabl e A-2 on page 64 of WD 09/138519, r exanple and without 25limtation
from al ani ne, glycine, valine, |eucine or isoleucine) may alread

subst ant i al | ynpdditien o} 1-dsis srnvighesy thatrmmeativedydortaatibledrelyagmasit §suic aakso in
part ba ' - [ - &V |}y
Cont ai na agF ol e ORSR] ML LA Bk HoR RO AN AL B TR HAY
of the QsdeeSHO MRAINOBOBDM Xeeeshbe@ivel) 2} evdnh@lnde UBR kyquesesdrofzngt VHH of t en
does not ha ? (Oé (gas a low) tendency to give rise to such protein

i nt erfer(@m%,ygm peIE0 afersudable b apdiV g YRRV Ok R s Bf Bsed B ficne at

posi i onldnhasigandierliaced with a proline residue (for exanple, for the

pur poses of humani zati on or sequence-optim zation) can as a result have an
i ncreased t endefucthiet desgiibed herede thoinsetionpraotieparticuitiehd eed neprefict @hethenpar ed

to the VHH wi al ani ne .a itio : 2012/ 175741PCT/ EP2012/.062251
sa | Vae GuSEaPSad s TER venel o hisbad Buted SR S eeibBHg b as
def i ned jf@ffBicAce @R Furifbr aegchb@dlh@}an%dﬂma@dasswm%s #h KBMBlkAEEaMH such
as a canelized human VH) or another 1SV (or |SV-based drug or

Nanobody:\BAseshydnasgfonexdmple Yelen AlRvk obrepl yorodetasting pr mgasuging iATA G-ageimst nal

end), .t h has n mdified (fo xanp, by introduci ng _one or e am no
aci 0553§¥ts| %el?? |a§l|¥sgfm addh Hpc?ﬁ Ougqr%ggpé{ﬁ%ﬁgé,y f%%%e??c IH%S?W&%HT% %ﬁisfi ed in
the G-t egfinBiahe [SQiuseisin (e (1) @8d QY aBH&. O0r nore ami no acid substitutions or
additions in the Gtermnal region), such that (i) it has a substantially
reduced t enddheye pyticHaprregerre ga%morah@ﬁatg aspectdhe yvertiancgatberserlived

t endenc : i i t in_i I e ef | erei i) . and/ or
such it et et I8VEl 3t od oS Py o BB HBlT L
(such asist o plogeis peeiférenced as fytheieds tiitich erdin)1id Ex ampl @ od sy (adll in particular,
substanti al | reduce@l ability to be bound_by an analytical antibody as
desdri bélaa%éry%‘\. ASSEXLIGAL 1BEOW pethe 4pS/of HRARD BnY i e st Aseryi atoanpl e 2
and used.i I ' t he
A S B S e N L
aspect , ndyenipavieniar da an 24 essay doraletdding ar NamobiogdWiAs adefhsinbd3Méueddin 15
and inp rti.c;ulgr..a humani zed VHH or a canelized VH, such as a canelized
human VEPSJ ARGHHEPOYSY (or | SV-based drug or Nanobody-based drug with a
VHH, Nanobodyy, gk e@dh@bre paMidlaribbfnda- LRt Rbe@NES idvBRkod Sinde sk & VH
domain (i.e. an ISV that is a VH domain or derived froma VH domai n) and/ or

t hat20hapréseervhistived wrendd ViasNdnebodyder LY €dasadomNanheodnbased duoigl wilkgvence

of) a VHH or VH.donmi.n iC HH nohody or | SV conprises 20 the am no

et d”sedme R Ui S i e s SRS e O B S T RRYER. s

1 to 10,in pii &fDex akthy) that i@vSivesstie st shich dn ISV. Fbr @karplediidh B @heluabiyayl or 2,

such as 1), and in which each X is an (preferably naturally occurring)

anmi no adiay heey 4RE aspat (Lesiny plyigehel ENY) @a@h py&Tmedriel dpeatiae abmgasure

i ndepen h f t.h I: STy ' ( glycine (G,

Val i o (et gfEATEC s AT JIL TP RSP b3l A IEBE Dhere R Yo he

dat aspr asepledsa 2ahple@ibicdédied flupl @t debibyd hatiu) eat ¥ odCLrLdr frétg ) s@BjeBtaoaci d

resi dues or co{gghngti ons 8f .the aforenentioned preferred am no acid
HIGINePashRcAd

r esi duesvhiFh miidereg Sasdrser dsseped dean e, exgmpls, asfurtgy eoni ne

and/ or | ysSki : : Br.ef bs i : SV
with thet %'%Bﬁ%d %%?“é‘%%é’ﬁe é%’@%"%)&%%(t%*ﬁ%?%%dy Iflffﬁéo.gﬁ?ﬁgtow?‘?gﬁ%%ﬁnﬁlénal end
i s such biduvalt sqrinn dripldsas),acslab8tidnbioathoalveethn dedl/B Ahf ecwgbrosticd flasd at | east

a statistically. ant. re ed .30t endenc 0 gi.ve rise t ratein
Mt ert et ot St RBaicnER e TG G en v ol ey SempfeaBa i e
met Red  QhitddlefdrAMeRt irdehdde $& s a6 SRS, ddh b APRCLihe assay

described in Exangl e 3 or 5), substantially reduced ability to be bound by
an anal yt i calAsghtthgsaldyeribed dersar, i ald these aipect§ andhagirthheaspetty of tieal ant i body

or of er aty U TAEPERE: Bheind T bR s aie S YRGB IR weoRotRRe

aci d seguarae sdhVSoteShQridl¥PiB)chamniindadsaysesrMMAlas€R . asRafaesone st s for
exanpl e made to the assay and data presented in Exanple 3. The

af orenenti oned VHH s, Nanobodies or (other) |1SVs are preferably such that
t hey 5have an RU val ue for binding by 21-4 of | ess than 500 (determ ned
according to the protocol set out in Exanple 9, and after adjusting the
measured RU value for the nolecu It should al so be noted that, any tinme
that reference is made in the description herein or in the clains to



any C-term nal sequence VTIVSS(X)" (including any of the aspects (a) to (p)
above, that according to one specific aspect of the invention, none of the
am no aciwe 2X¥wsa1cyst ei ne 10r esi due. For exanpl eCTiER2610062258t ef er r ed
aspects, the C-termnal end of the I1SV_or |SVcontaining construct (when
this CGtermnal end is a VHderived | S¥ VHH or Nanobody) may be: (a)
VIVSS(X)", in which n =1 and X = Al g; 15 (b) VIVSS(X)", in which n = 2 and
each X Fhzjen be@yed\;w\t«sswkyther ¢qﬁtaweﬁlfwatm@s)amn ERE i (ﬁlllAloaPal(Ud)1Y)

VTVSS( X) deflts! ? Syg'to)glﬁ %qo%ﬁ ﬁ%%%eé e%trcl? 1r?<su}c1:h %%u?xoassays or?AISgrzrigsl 0L.ng

am no aCI resi el ng e en chosen Trom-any natura fy

occurri r@d&ﬁ’lalﬂ@n agsayzl OIthdSt tmt&b@ babheyi to lufig m@tﬂﬁml@de:ﬂﬁrhyro@&ﬁSﬁrbﬁaﬁ osvval ,

Leu and/or I1lg) é VIVSS(X)", in which n = 3 and at_least one X = Ala
(Wi th t st éff%}?%ltmjn GHCH GO BV dis? gs%rb@(%tyln%ltﬁtf?rﬁgcq lﬁcf@ﬁlém@ﬁwsacymsen from
any ngat uAgAIQéS@gcurrl ng am no acid but preferably being i ndependent Iy
chosen from V Leu and/or 1le); (f) VIVSS(X)n, in which n = 3 and at

| east two X :Asﬁalnant(cmed retdph@) afehameibog odtfienovadbd comptisisepspctdaidIpV

d d | | d but
25pr of or 81 FUBEPHGT FRGSRRHAR NPy DE RS FRBATVART 0Bt GBS Pre) (9
VTVSS( X)dbtaih&t ﬁ‘@?%&u&aﬂ s&%J%&%nzf that @aé’ been ns@f&tey{ %@@é@%ased bR 1t‘£"*3b1‘1\'1tt'5/ f(‘) ) and

each X = 4 , each
VTVSS( X)recognme\md@h bipd=to ﬂleeﬁrderannal @a@ Df gnkS VXor=N @qboclyv(atsrfutt}n@ demrﬂuem ng

ocouDr el o U MG Fhef e St A R SRS e ASE R NG A By shboal
Leu and/@INdAoBydy-b MY 2Rk &Zﬁ@&éﬁ@hﬁﬂ?@&k%&ﬁ%&&o&@a& Ke. Wﬂﬁ%ﬁ&tanee't@

which n = 3 and at least one X = Ay (with the remaining am no acid

resi due(@)deﬁécwﬂ nglsonidespisitant). ;heciwg yftﬁ@fd‘aaahyem@ht@ma WW@:@WW ng amino
aci d but Y, i t mVval .. Leu

(1) Wvgu@(e%%aat%at %% %gseléchegnggld 2 ba%(e ontl% ar))uleg/(% regP iu(zea % A i re%lrggl ni ng
anm no aci-derpriedicdief @) ISK heVa@bbamdap endenthyaahosenchgaamianin ‘dhats&tﬁ@lwby
occurring amno acjd but preferably bei ng i ndependent I%( chosen from Val,

Leu ‘and/®rothar @ytibadigsyrs/asse ey mmmppodapaye o fetect Shegrigseage Al % antigen tophahy;,

(n) VTVSH dideBeiich n = 3 and each X = Ala or Qy; (0) VTVSS(X)n in
whi ch n _))Qre cfe eWﬂeast one X = Ala or Ay (with the remai ning am no

10aci d resi due{djcady rentigned natelne nodmtid fetodn asdmsthndineamyentiath desekibyd occur ri ng
am no aci d .but erably. being indepe en from Val, Leu and/or
lle); or gy, 1 W{;@%i Ii?t“f/‘ih‘a gﬂ’ {1 'ﬂ? &C{F IL%{SHF‘E%E‘P uegs Mhe-"anfigery (i gy y
(Wi th thg mesmhiung (hE Med&d)Jaddat d%ﬁﬁ?ca?%n*ﬁ%bcﬁ!;g Wwitdepead %@%ﬂexansﬂyafﬁn from
any natural Iel occurring am no acid preferabl’y beling i ndependent
c ho§én faggm Vel as ¢ mgarsrid dotect Wb@thermmﬁlsé/slpe@@ r(oa)resg(ebt)yely (a)ld tl@lg;)h,as éh),
(i), artlcul r ect n =1
(1) @ ko8 B30 o B GRS k0, 2B Pt S
pr ef err &ghen step (i) is performed in an ELISA format, the “antibody/analytical agent” will usually

be bound to the carrier (i.e., to the ELISA plate) and the ISV will be (present in) the sample

to be tested.

25 By contrast, it should be noted that in ADA assays for detecting or measuring ADA’s
against an ISV, the ISV is used as the “analytical agent” (i.e., as the compound used to detect
whether any ADA’s are present), and the ADA’s are the “antigen” (i.e., the compound to be
detected). Thus, in these assays, the ISV will usually/often be bound to the carrier (such as
the ELISA plate), whereas the ADA’s (if any) will be present in the sample that is subjected

30  tothe assay.

However, as already mentioned, it should generally be noted that the invention is not

limited to assays in which the “analytical antibody” is bound to the carrier. For example, in

an alternative way of performing an assay according to the invention (as shown in Example



It should al so be noted that, any tinme that reference is nade in the
description herein or in the clains to any Cterm nal sequence VTVSS(X)n

(i ncl udi nyoani/0f74ehe aspects (a) to (p) above, that aceocrdirag2i6226nhe

speci fic aspect of the invention, none of the amno acids X is 20a cysteine
resi due. Thus, in one pref erred %r%pect the invention relates to an

i mmunogl obul i n _si n?I e _variabl e domain g , which is either a Nanobody or
an( ot her?): theynalyigel aibery sewstgadrred agaondaing pgeny apéthuperdliheonselutitn sequence

(with Q@g&géﬁ%lﬁﬁl ) %e\%]lgtfeﬁgl'{ho%élim% ?%{hgt%ﬁu%g t§ I‘Ehe pqgtle V?antgre ?éV %?15

sequence protein
pol ypeptdodedwhnlqﬁplateﬁt}mmeﬁ b imthel spytifiatdidgirg agsapldyscﬁib@dil 1@EM&Q@GdY) at
its Ctermnal end | n anot her preferred aspect, the invention

rel at es PEAAS ﬁ?ma%rjrvsrﬁﬁrar‘/hﬂ@. aﬁelryaca}&rlrl%ﬂ%s éféhareﬁ aerﬂsv)nalxmalmems(z &i t her

a Nagob I F rived f r om
2 Virseqy oeBmiBONIRE he 1Sy dREreEIRA G RO BT SuRbal SRS

end of tlh@feased] uishofgiVihy$8e X) prota:m imbif@hnae oF ndt, aaqueﬁa(ety) At 35 a%(ﬁer(vm’agéﬂ

protein r etrdewhc tai.ns. s nIS rably such a
Nanobodyhita o4 B Byt H’éf) s g9 By o peR o T R 37
In anot hz%a b8 B¢ feehias E}?ecgnarytuea Anf¥ &Y éa%erueé@&s% én%ly%@al' Wﬁ%&?ﬂ%
single varrable dormain (ISV), which is either a Nanobody or an(other) ISV
t hat corﬁ@tmm veheyter g@@mmri&éf @n brusi @erort,\resj)ettr@ﬂw anykhsdge e high (riwndrbased
Nan%godi e 36%% &{ erre. ) t as C-termnal end of the sequence
(X559 ﬁlv W R PRYIERG" S’ienf %anto one X = Ala (With the remaining 5
anmi no acid rerslbdar%(rﬁ)ca%rhﬂjoag’ hadepergeniday vehasen1él06 Adrodedar al Iy
occurring amno acid but preferably being i ndependent |y chosen from Val,
Leu and/##bedse) (or a pr ot er n or pol ypeptide which contains such an ISV
(and prefera t end not her
preferred asgyle]%ntﬂgﬁ nven ?Dg%g'rlsg%gétﬂgglogal aﬁ{ﬂ%%ma f)Of)u}f‘amqsrgnal e

vari abl eollaanaitivody Gpparahing hat Sashdeh@btamcipnsifiedysolitedfto@ta@slbgicdV t hat
conprises a VH sequence or is derived froma VH sequence (w th Nanobodi es
bei 1§ preerakdin férrmr%l gbicet Ereh adlowh alagnas Frecleeasntsr wv!aé( >o in
whi ch ny i1l

resi due( s(% %e%er n ﬁde)ﬁ mXV]ITCﬁ% gé%&l}[’h P E)l{r;ln&gérss&?ilaﬁt% usp gr“ﬂg“%@% ri ng am no
aci d butmgpr fof exea@lybdaesmi@bﬂmb[ehgmﬁémrﬂye thaokarbebn otmavat of hdumanditgectlid e)

Sucha” NEHgbBd e 1R SR b RS ety e 1 Do S i e st o rpER s pect
the invept b@éﬁ ardﬁhﬁ%t%ﬁedt Bu@hay 310G e%fbﬂabgrlrygd KitdBleaRb SicARLR ddiPY) -

which is either a Nanobody or an(other) [SV'that conprises a VH sequence or
i s @6ri \hathahsobjeet Mhblsb@u@rwglere(swwpnﬂmmLroatﬁcémtb@ndg\/pv\éfatarsm@t)a imhotdnthas a

Ct VIVSS i. n, Whi =3 t
Con X = ainat P ioPre PERATA Rg S Rt o e BlidedsH Serbelf 1 St ndent 1y
chosen ftranhaNes Abledt dh b MIREE WD hdH mnﬁﬁmdtrbmr RIgheAbtriBeiNg v

i ndependently chosen fromVal, Leu and/or Ile) (or a protein or polypeptide

whi ch cowtld #Enisymkican(andyne antop B benBens fgwﬁdlamgmtfmwsoab@tﬂngt s

Cterm e tIOI’l rel.ates to an
rmanogiobid an B ds BN Blr R 3L LS ESFE R b8 LRI AR R oy o
an( asheroptdisd rtdmtsudh(umbiogefal et e geemnce’ a@ﬁmt}sc}derhlaﬁbgﬁhphy @pha aYET

sequence (w th_Nanobodi es bej r{g preferred) which has a C-termnal end of
t he Seql?éfgi@ CPTYRIGELRY carriphanly Vo 13s ﬁowxsmaweé%f@ﬁd)@ Exaipple 2o his maoioei n or

pol ypept y) at
B e B g e e

rel at es itadatarg anﬂhmrhemﬁrmhwlhwﬂogmabdamﬂamma@lae aﬁ‘oﬂt@frmatﬁk&i\é)t catndes e I9\saei t her
a Nanobo he | SV that c ri ses seque s deri ved from
5 Vi SoqiAtiEef e biSBERATE S ChER ORI B B hedt) 2b T C RO R ompls (A mal V)
2013617574 WECRLFRAA1 1062 8alor3fhseltn A dildosiRAURaRE VIVSS(X)n, i n whi ch n =
1 and Gy (or a proteln or polypeptide which contains such an ISV (and
pref er abI y suwhh appanlobddyyibady (prepaGitioe) mapal patid)lar be an IglGn(oakgst her
preferrg}d §s ect, the invention relates to an inmunogl obulin single

vari abl é"§ in (ISV), which is either a Nanobody or an(other) ISV that
conprises a VH sequence or 5 is derived froma VH sequence (w th Nanobodi es
being preferred) which has a CGtermnal end of the sequence VTVSS(X)", in
which n = 2 and each X = @y (or a protein or polypeptide which contains
such an ISV (and preferably such a Nanobody) at its Ctermnal end). In
anot her preferred aspect, the invention relates to an i mmunogl obulin single

vari able 10 domain (1SV), which is either a Nanobody or an(other) ISV that
corrprr ses a VH ~sequence or is deri ved from a VH sequence (vvrth Nanobodi es

o o S~ o Y M - N TN JNe~NT NI\




20 but preferably being independently chosen fromVal, Leu and/or I1le) (or
a protein or polypeptide which contains such an ISV (and preferably such a
Nanobody)wet0ix5@4t er m nal end). I n anot her pref ePCEEP2GIPM6I251t he
invention relates to an i mmunogl obulin zﬁi ngl e variable domain (ISV), which
is either a Nanobody or an(other) | SV that conprises a VH sequence or 25 is
derived froma VH sequence (w th Nanobodi es being preferred) which has a
C-term nal efer efanihe ismay bpeeolyrigssagfihody fﬁaWﬁSg’ﬁeth]ﬁa@%ﬁ@ala?tOflaeast one X

d L
chostn! SIS SRR AR RL A SRLAUE SRl Op, Ladres eyl
i ndependiind bt}ralﬁaoﬁrem 4 momnMaibject, @singnsfirrantibe) bduai ta ther afigitymatrixpal Igvept i de

whi ch contains such an ISV (and preferably such a_ Nanobody) at .its

C t er mi h3d BEarigplar a Nanopedys sehnaya ¥HdT dppwnizes peder S%H@CFWEWHEGH\”#@I at es
to a i I I r

Nanobody o et nan SPER FRkAul AT EndR T Ny Bl no Rl A PLERLIRIE (om a
VH sequ émeof(wm‘cththNﬁtmnmmte&nbfewng thar apfiieo reid)sequrinch VAYS Sa(SEQ Y MOnzd)). WO

2012/ 175741PCT/ EP2 0 39 end of .the seqguence VTVSS( X ich n =
20t oI PULSaE i AR5 T e b ing i T R s b b Biaee] o

bei ng i Rdargad hﬁiée&m‘ﬁ?(br a'lt@ﬂi‘aﬁt?ély a%ﬂés%h&mge%émzeaqmeﬁhmt)a&u%leyt
preferably being independently chosen fromVal, Leu and/or Ile) (or a

prot ei n thy Cﬂ@trywpﬁtnrd@lemhhhehrnwrﬂcai sequence IV RASS SEQ HANQBEX &r aitd spesifich a

Mo ke R b B B s Se PRlS Y o b g RaP R A e BB S b R B W en

is eit hethn@niﬂa@@b@qye&k opROOEdIEV HH! (B, Adetes@OBPIUCE Qﬁm@m\fk{l(ﬁﬁ‘&'@@@&c@-r i's
derived froma VH sequence (wth Nanobodi es bei n preferred) which has a

C-t er mi watimgzsgonfeoptpsiseegpiohae (RITesSoat Rosifian Whvdrrathe correspending hnave? Al a
a
g; of efag\ﬁétlgarglﬁ%e%' a?%mg'f: %AB %%Qﬁ&&@fgtﬁ‘ﬁh&gﬁ%y@ Q§V§1"§&Fasatﬂe a{?tf\{géeﬁﬁé‘g

preferr eldnaﬁize@berstohefanx&elﬂtthat Matued]Bt@smpriBesdn dlaanadoohiohild, whizgl e
vari abl e domain SV), which is either a Nanobody or an(other) ISV that
CONpPi s@éanalwrﬁrléleq gepEsul of the Tyeranizaton rhoscgRerse SDEREEPMibEh bfgnobodi es
be| ng pr, t (X) n,
i CRaRe T DoRR, Y3eAge BT M d s B Bk ey SR RS u ch
cont ai nsnstotheaaminS\Ac{dasubhstpmueder @bl rgsudtudisueh Nanabzdiph catequesceC- t er mi nal

" minogCBHFHOR R PR Pt e b i &0 OSRETRH P EF AL O Ranobody or
an(other) | SYotRabeGRIBLINSSSs & IYMs HRAUSNESuRH a2 @16' tigeN tovgelfa{&t%l@cte\{hia

sequence (wi th Nanobodies being preferred) which has a Gtelininal end of
t he 28 eqUienrd o TBBORY hyseidnn viei ioventior a8 gineh mtSHQRAINW@Nel X0d&2.Ala or Ay

o ol AR PSS I TSRl "

chosen f@funAffink® vtepfl MdrcotdpRibe 68 ordm reTLihdt s@ps B iyPeRidl/ sl fviL 6l
contains such an ISV (and preferably such a Nano ody) at its G 5term nal

end) . orpolyclonal antipady Fem the fcdogiend sasple cpsriarmed ebesrnefasn of afteitsaffigitan

i munogl phu | I e obody or
an( ot her%BFI)Sé%?%a%gé%ﬁ’ég?}é‘g%cgmwog%&%%%t\ﬁlrnllél Hb cf&? r{hﬁt%léﬁ% sequence
(W b Nawesbadi es being preferred) whi ch has a C-term naI end of the
sequence VTVSS(X).r" in which n 3 and at least two X = Ala

the 30 remai ANHY BANHBPSES ttlerl%%qna%G%Wp%%er%ﬁh?%eefﬁehﬁ&%weérlrsgeeht tom
any nat [Ny [ dent |y
chosen fE R S D B B R o

cont ai nensbsly that hlaSb’ee(nartﬂlmpccéfremeaﬁtwnmwa eat atxlalrtbdudldy))eaat seleced@dlaedi nal

d). 012/ 175741PCT/ EP201 1 40 . f
Sepect . NG AR P St ear IR FriinGgemniae et ab ISy BN e Homai n
(1S9, wai Bétnl o%ta%édh@ém% NHRABLRAMY Pl HUIREDESEN o rﬁ\ﬁatntte dle@qmrereﬁﬁa@ VH

sequence or is derived froma VH sequence (w th Nanobodi es being preferred)
whi ch hasolegiGaltsempieriah sernulecﬂﬂattlmntgblqlfem@e lwvggtoxl)for génreratiggsolating ah, 2 or
3 in whic ot her preferred a i nvention
Fel at o5 “F0pSR oo et pndp B OB SRR AT RS R T e
a Nanobggy dtraﬁaﬂr(y%hﬁﬁato%xsmy Radh @Qﬁmu@eﬁ@y\&ﬂr&m&%a%@)% whichdgrgved from
a VH sequence (wi th Nanobodi es being preferred) whi as a CGtermnal end
of the sequence VIVSS(X)n, in which: n =1, 2 or 3 in which each X = Ala
or Ay; or 10 - n =2 or 3 in which all but one X = Ala or Ay (wth the
remai ning am no acid residue X being independently chosen from any

natural ly occurring amno acid but preferably being independently chosen
from VaI Leu and/ or IIe) or a prot e| n or poI ypept| de V\:hl ch cont ai ns such



151 n another preferred aspect, the invention relates to an i mmunogl obulin
single variable domain (1SV), which is either a Nanobody or an(other) ISV

t hat conpwDer/dsMH sequence or is derived froma VH se@U&mpeo12isi2al
Nanobodi es being preferred) which has a_Ctelininal end of the sequence
VIVSS(X),, in which: n =1, 2 or 3in whi ch each X = Ala or Gy; or 20n = 2
or 3 in which at least one X = Ala or Ay (with the remaining amno acid
resi due @ncbéﬁefﬂjablﬁdé‘ﬂﬁélﬁb@&w lis/useh @s ematfitigem amdyprefzrabhabd I,S\brscuﬁd pnan ani no

L4, Potandh] BRI 09 ATRSELEN CROSS]SEL Bl BT
acid resegu@c¥ and more grdfeﬂaﬂlg’ a mﬂemea&d anty s&lme&erbpfnhﬁfedqm%olaaayfsadsbd/as

occurring amno acid referably being 25i nde ndent chosen from Val,
Leu and/tBf aptigey th%m@pﬁsettb? #Ee asisl sppemce ¥ i A3 whchcan | SV

d I
EEFICET T et e
froma \Fusbqdeisastd asthaaﬂﬂngenamt cbyfritdrahe ammracﬁeﬁeqaeﬁébi\sm&mmm t hat

is 30 d V. froma VH quence and that is not _a Nanobody .€. hot a
VHH, huﬁ%ﬁ 3268 Ve Eﬁm quERRE ATt cRPPTigs AipPlane repdpe %tdaOH ) ll"fSWChay f or

exanpl € R§ KaMpbaha5e LokPtifg! iR o HRABBLR E«nggg L
VH based i cr obod?/ Blokplingls 58004, FRiBe VA L
Agai n, |tt:rnshaiwleqludmee aod hdt ¢cdnairjseamprdinaeesihatat poetiof 14 thet hfs\Bees intekiacaded t o

herei.n ha nal VSS i ncl udi n W thout |imtation
in 1€ 1§EO tg‘? g??@%?%dﬂs aﬁestuﬂé)?ﬁ?l B@iaﬂﬁgﬁ‘é‘b%‘@?@)wﬂwe PRzt eRy f]P’b one

speci fi CxaSPREio Rplabdign hIANAB st RARBLAI RLuAM: 804 BEiGsh X he VHIEnsequence
VIVSS(X)" is a cysteine residue. 5As further described herein, any such

pr ot ei n hop sz@&n@@ywwn@)«aXM@d)e a construct that contains two or

| SV bod I | i d.vi
mor o sui tabl o FiRREy B RIS B MERARBRTR 1 RO B Rncclurel MG Tyt

bi val entstartifig ﬁain%émtabl‘etbﬁ(ﬁ&@hﬁ&hmpre dDeAh EV R AhuGRATess that 84GRitASe for
bival ent, trivalent, tetraval ent or pentaval ent Nanobody construct), and

may Por Uk HhibE dnsatian i (sl apalytice} aplodnt . 10t et raval ent or pent aval ent
t t b t
Klggg b[)gfl Cf)ﬁlsfibr u%‘?ﬁtehéé%ﬁh% cltoﬁélva?l 1@9&}{ mgz be 8‘%% n%gtgtaptg gﬁﬁ&% f%\l(; deg

const r uckell§ bmaotidhr mgtdbw R AcT xﬁaiﬁﬂﬁidspgelahng antthoslRB Cink ¥ be @d’ledﬂdad)ladsad epi C
constructs.that al so ca 2 &d{g{]o serum al bum n épreferred) or anot her serum

pr ot ei n FGPUHREG Lcpgze (thedatamingh gndail 3B daY @& Napahadyywhich
prot ei ns/pal ¥REPY(JaSARGRE gﬁt@%nhgnﬁ %}eé}{mgl; /FRRROEGH 8 ﬁ%g%gba%d above

are pref erably such that they "have a or bindi 4 of less
t harR050Glefdided imthegde@dmgmdiaggphe 1n¢ied1|ng (blneomefercseeS gated ifor son}aIﬁV/enthen}ind

after a t|n .t he red R r t he ecular ht of the ISV
o pr ot S LB LR ol YR 615 S PREPRIF G SHiAPISHOVEY. ORSCHERIE Pyfibge
herein, B-tell Sel@hidn 180} sAGAEH }E@Enﬂqﬁ% és@é&ﬁﬁﬁ% e sﬁﬁﬁé 0@|s§19ablp§e51ﬁ‘1@1@} joafle BO
200ther proteins or polypeptides (a i cular anti body fragnments such

as Fab fechgpteeiian teehniquee degsribedinnts? @|48§)él79,p‘é(@t 124e%>baERd 66A 78R Wisbdy
f t I d.
Thus, 1§ en ey CLgpattes” o UR ERES o Vi s B OBl v LRl "

pol ypeptsimidar(ts teINas cihe Bedhitiqut BadcriBas inaWa6IonEE 7 (Bt using Heml@rprcaal end
with the am no acid sequence VIVSS(X), (SEQ ID NO 34) at its Cterm nal
end, i n rhecthancanelid BgeBs10, preferably 1 to 5, such as 1, 2, 3, 4 or 5,

and in which Cfﬁ%‘é'%n%(o}ﬁlo (Pt %%Lry,(daﬁgﬂé&fs@steaq g'hrgggagg%g i aci d

residue that 1s |ndepen ntly chosen preferab epen y chosen

f rom t hengbalypsaiénstitstdyngaydie iadlawi nexptAyed zgidymplﬁ@iu(cai in andl sufigblé Manndreuci ne
(L) or isoleucine ( ain, according specific aspects sai d
C-term nA&f° ’éar’ilﬁplﬁ’ai?lgo% CS@%bF’&V R n’f”éi“’&ﬁ@”’&fas(héﬁ”qg%nisﬁam the ¢ Fﬁifeér ef erably

accapdi 'lﬁtﬂg&iy%?ﬁbeiﬁleg {’Qsmg(tpéhm(fu‘eg Wefl %owﬁ bk e g%nerz(tmg h%mé(mlas é’t\,ﬁﬁlﬁg

being 1, 2 and preferab
from selected B-cells), and sald antlbody/antlbodles may then be isolated from (the culture

supernatant of) said hybridoma(s), again using suitable techniques well established in the art



Agai n, such proteins or polypeptides are preferably such that they have an
RU val ue for binding by 21-4 of |ess than 500 (determ ned according to the
prot ocol wWororum’si4n Exanple 9, and after adjusti ng t he meagre@d/oRidsval ue
for the nolecular weight of the ISV or protein

2012/ 175741PCT/ EP2012/ 062251 42 used aggor ding to the formul a set out

above) . AI so, again, according to one specific aspect of this aspect of the

i nvent i gwd degmbegfn m@uaﬁwmboalsﬁ ol ajyaly, hed @sq deseiiberd argléqguefered WSt X)

is acys The i ntion. further relates to a pharnmaceuti cal
conposi tlagéﬁl??ﬂglfcsdhg#s I}lf%,tleoélean t?‘%‘@recgdlflél%mérag?er ably a therapeutic ISV) or

a protein or zpl@érmﬂﬁ&ty dtd PRI §) hai b Béx pafdditusREB-LSVet Rt op@hfigal v at
| east one therapeutic ISV), wherein said ISV, ?A)rotel n or pol ypeptide is as

further HeEEMeHsd e ihs antippdydanthadiesmayhedsadat Gpmgéieypiptd wecmeeotefl ng t o

t di t
one o raEepnded s BTREE 3aGERE 1A0He BETRL BT el bt AL QP T e T O
parti culeatabhsheklfuh/ﬂ_lqmroarﬂi desaibepan ypéqpisibdedidoas attbm asuals, aAOhIes dbsmabed

end/sequea is according to one or nore of the aspects descrlbed
her ei n) 20 r?af FHF%&OSIP teppalbfagopymentioned 4y é’lﬁ?ceéﬁng@%ﬁgﬁ}?éﬁt (i.e.

sui tabl e for pRAT IRGRYLIGRLIMSBNA %d%tﬁ@fﬁﬁ Hodly/ ARGo R es B I?telfe's‘trﬂlg'}e aCt Ive
substances. Such conpositions, carriers ents or excipients can

exanpl e dhtainsl (@es dryi stmeyelificnti WO FO 81 @@@(B?@ell‘(s)ror pthar sEzdl detla) elthemthrmﬂy |(fans

t hat, conprise a.Nanobody. of a ol ptide tha rise

| ead?” 198 Raftson e O Bl il RS s o Rl R Bt

i nvent i QiesirddB-ef¥). Saidlrnea RIS REAR %@bi}lae& RAAin a SBRaHIONSRLEIPH: 44 t her
relates to an ISV or a protein or poly gwgtlde conprising at |east one ISV

for use drganisietapspvisi the @ﬁsgefésletlhOdy@nh (3 Bgalngthésemgybep@ré@rmdmsxng need of

such the erel e t|d further
descri be(qj1 E%%g)icn TE Wel eSt? S ed2](5\pro aﬂd g?sctg%%vg e a&@h% H@ to one or
nor e of rhditﬁlammﬂso Q&Sﬁbdd%d/dﬂeéfenw taindhé Pat@RplibGebtiahs ﬁ%ﬁ@d&unﬂtﬂeo one or
nore of the aspects described on the precedi ng pages; and nore in

par tiBculpipceding r3iagi#bst ei n or pol ypeptide that has a Cterm nal

end/ sequence {f i f ed
herein). The II ﬁ\?alsgﬁ%g%ﬁl%ﬁé g%ﬂel\rgat% &Ogltla ggﬁ%l 3 edlétjsstggt(k)hs %ﬁ%\f%lbgseeaa% }rlegt ein or
pol ypept‘iadﬁyﬁﬁﬂ antisdds i’ by aatethebihht 1ﬁnelvbs51\épeﬂtb1teﬁorﬁﬁg@aa’rahg 6omadf sudtable

phar maceut i sition reln aid ISV protein or. palypeptide is as
further S4&® ?bé%laé%?@@rbmanéu 1GA) PRY/SCTEFER S C%ﬂ“"’%é?@ﬁéﬁ? f(ﬂ@nag%is@sm ng to

one or MRK®iR] 1ol I IAS ARALS HESET (:DRYiRCEE hARY (L BRI i€ lah&‘%engﬁl%gdi ng to
one or nore of the aspects described oh tThé preceding pages nd nofe in
par t20c ulsareeninglag¥/or prledtieonns efopdily pefescdeed inabe Iblasedan@&regraphsaincluding

end/ sequence that is cor 0. on 30t he aspects descri bed
ner ei . e Breterdites RicAIRERER M RS, Blel R eniuttat ot St wlthont whi ch
conpr i seschad el Fitdedpldighd &o@edmé 11%'5' %IQ%IGC’&&) zgldts‘%re%nﬁ%t(ktﬁz'ﬂtas ibRagreed of
such treatnent) an ISV or a ein or polypeptide conprising at | east one

| SV } n tdelpn spascand display and qmatrmﬁd@x)twﬁdie c&mnt@o@ﬁ skitag pery, and are for ;
2012/ 175741P P2012 %ﬁ%%
as furtﬁerr%ag(%erslrgoé ég?EI n fﬁ; é%?% g@%@odtoe 443§ %EP&B%??@@I E)%Sdlenlgs

to @Be ofaridW kandbodii@nabpat&tdescri bed herein, and in particular according
to one or nore of the aspects descrjbed on the preceding pages; and nore in
particul ar afPmspllypthebilogien sypplebits a@dtara aptaping poi- fpepbminalg the

end/ seq ts ribed
norei ny oy cigniith sicheBRRRN SRl @Gy Mo Gk PHE g s HRER A1
conpri segrdtg metsibl mm ebtaindhy 4 fMyclpndtee |n|ibrmblona‘llaymb¢ﬁy, e8pectively) ob¥ainadr espect
to the 2ﬁpove it be c%}ear that th tbhera peutic use of the ISV s,

pr ot ei s EHALHHH “lnti’é‘ssu el 11 FePPREISIDHT BeeliItgASPeChryel AMMRIE Bt of

t he 35NV eBt Lahpl@RavdWebn bhGmAR &k &wﬂdﬁx%n(éi{d ih %ﬁe{ﬂaph trﬁ@%@%l&ﬁﬂ@%aﬁ)f such
| SV's, proteins and pol ypeptides for suc erapeuti c us may I nvol ve

t he use Tdfus, ADAnaspevyisc hup ndeﬂmnnnglesmh*etﬂmakyapaj ahﬁv;dyprsedl & mepsr(l)mﬁylp)ept i de

. AD d h
cubj ot JooTe e PRl s ik B e B Bp kAR APt dabe

possi bl e i mrunogenicity w | I in particular have to be addressed when a
therapeutic is either used for |longer periods of time (for during weeks,
nonths or years), and/or has a half-life (preferably



15expressed as t1/2-beta) in a human subject of at |east 3 days, such as at
| east one week, and up to 10 days or nore. Thus, according to one
speci fi c wopery176f41t he i nvention, a ISV, protein, polyp@pTiEke012/062251
pharmaceutical conposition as describeg herein is intended for treatnent of
a chronic disease in a human bei ng, an for such | SV, protein, polypeptide
as described herein is intended to be 20present in the circul ation of the
subj ect ffam e pogftmentonerrab vpoigh cer hag bgent dareefl Spsl an) antibodi fhahhast baes
admi ni st | L, [ ical l ctive dose) for at |east a period
of one ﬁ%@ﬁ&“%%%ﬁ%??@?@iégﬁ‘3%§5&¥§5W%%% 5, such as at |east a nonths;
and/ or such L&kbAmﬂmbbgﬂal@mﬁﬂ@&ﬂtkd@aﬁ&uﬂﬂ@ﬁﬁ%beﬁnﬂﬁkﬁhﬁﬂhgﬂ&uCh that it
has a half-life (preferably expressed as t1/2-beta) in a human subject of
at | east(Palyglgpal or sipmgelgaalypnglyticl anhedy@uly beghiings Fom poubiggiso svhogpire
and/ qr : i I I L. conposition as
desc?ibgggﬂggggﬁxﬁgYﬁﬁ?%%%ggﬂggggé%ggﬁ%ﬁﬁgfg%gg%?%%gﬁ%%ﬁg% Iéing as two or
mor e dosksapdwitalfy) cowadnprofesibdy ebtanne from parbijedtcofhah Nod8¥thas peay@islysuch as
at | east, one week, %or exanple at | east two weeks or at |east one nonth, or
even Iohﬁ@?a@P¥@ﬁﬁﬁ' | east 3 nonths, at |east 6 nonths or at |east one
year), or evewheo &ahliheabMdthst Rl BenRAT0Rod AR ARMIhHES {z)ethe LGlgd es to
a method for (substantially) reducing or essentially renoving the tendency
of an | SV theandmichicayiboty/aniboSis baskedndiit bgs movan Masibbodsolmasesksdrsing the gi ve
rise.to protein.interference, ,said nethod nprising.at |east the steps of:
W0 3812/ SRRSO D T BBl BRGTD P sat B AT ey o
the 1 SV, frdiapeRpeHircds SclRam@doti@cially Naabie tyimA $shddirYash (BhY8vehi S€ tO
protein interference, using a nethod that at |east conprises steps (i) and
(ii) as WeddplasaappBirsteiam othedipkgichef manaalsQvpriNgrsbewh as oy bebser otr ug
or hbnoQ&Q&iggﬁgglg%%% by i ntroducing 5one or nore one or nore amno acid
Ions,” a drti’on

substitu I s or deletions in said I SV or Nanobody, or in the

C-term nal | S\ mentNasdhiady, thef(papydndfor teaodi&a pasediddr agibedy Neaahedys based
drug; and in particul ar béﬁintroducin? one or nore am no acid substitutions
or addi t)c#e (hshonld bespeh frahidis ¢apghls e ecogriziag psbinginaNateedsimingl end of he
C-term ngl [ - ' i f f

v based 3 o ooy’ Rt Kk s ek MDA pho @R cpErq | o

C-t er m riahd @rtbe CftetnhiealsaduwénndSY or Nahbhodsuch as 1 to 5, such as 1, 2, 3, 4

or 5 amno acjd residues each independently chosen fromany naturally
occurring am%ocaagﬁagen(fgﬂﬁ%l%}%‘e?hw @‘&Fé@‘ééﬁ li’aﬁedgl'albpéd%“éﬁg‘f?nbééfé{% of WO

09/ 1385 KZryrf dokn 18X AR Serifishy Whi RO 14V gé)ﬁlﬁ’ﬁé@? ﬂlefa'iﬁgb alia @iecﬁé\%mcgkl S’e,
15- d e ncy o

val i ne, |eucine or isoleucine); - determning t t end the so

nmodi2Pi edSEQUD Nardhouy ac¢@¥inghstbd adal uticabantiadp bloehd basgabbirafgedogninge ri se

t tei i nt r i. t : i t i

and (11 ads VR EG bl Aol BAGPT PR 12 N e Pt et

t endencya@be filiehes SeclBebint FRArd S\at NANSHALYS the BYiRAKEd ridgs 81 thaghady - based

drug to give rise to protein interference to be conpared to the tendency of
OV RFS (818 DD

the ori ‘RBhis ety alpgiative seithpd oo gho S Winb bled jnchalsedmingg t o
give ris in_interference (includi ithout lLimtation onpari ng
Phem | n o< BT S bl e SRGT g M P s oS PR

deseei bed tHesagien) theAlntits Beitl isv@leyice, shiér aglokieidndes anidad sheidmay kik@t i nvol ves
the use of 21-4 may be used, o The invention will now be further
descri b&@MBYSHbgRaR aqiheesidye abppsidombhiand foranpo 266 residiyes agxtdersde e

exanpl e i . y. Lch:  Figure.. { A sone
mon- |1 mif5iaen LeAHfSscid fedlflh &L sudl AgbGd 2 436 S IETRH) S, SARHE

non- | i matidngsipuoiteositisn 1 08 (qerthoaminogicidresduassaydosste thesinicnekke aminExanpl e

4. Figure 2 schematically, sh a representative 3D structure of an ISV,
such a8 SISREIGHOHP & RS sB1 3) 1 ASAHIDPOT) EPP6 % Sbombs CABTMERGYTYSS i 5 a
bi ndpng bt3al ' j ' 3)
Shoa ng $ROTR G PG BB AR RN HRREPGD | ARl 8o

i mobi | iixideEnpeby ptoteimintenfitreisdy voibl) ained alse delestplely 12ferred to herein as the

“C-terminal region”, it being understood that this C-terminal region at least comprises the C-

terminal sequence VTVSS (SEQ ID NO:33) and the amino acid residue at position 14, and



Figure 4 is a binding curve (obtained using the Bl ACORE assay described in
Exanpl e 3) 5showing the binding of NB's 3.4, 3.11, 3.12 and 3.13 (SEQ ID
NO s: 5, W@20378md 14) to the immobilized polyclonal amCirpdyi2ob28i ned in
Exanple 2. Figure 5 is a binding curve (obtained using the Bl ACORE assay
described in Exanple 3) show ng the bi #di ng of NB's 3.4, 3.14 and 3.15 (SEQ
ID NOs: 5 15 and 16) to the imobilized pol ycl onal antlbody obtained in
Exanpl e may al@mogurice g1o anigo pridarsidycs at nesitfasSaianéd 0y sindgossidy BISAGBRE assay
describ h dg fo7NB's 3.1, 3.2 and 3.4 (SEQ
| D NO S%ﬂgﬁ@ﬂgé?egﬁéﬁ? %CPO? (éwlé ?r?fnltts)i' ? blzogg %)A{c:%dgll gnal anti body obtained in
Exanpl e 2,  Asiafyoidy Iﬁemt&)nadbinﬂdﬂgﬁhg witHoueb4indtimiitee e Mﬁjl@@oﬂf&&s Bt ACORE assay
described jn Exanpl e showi ng the binding of NB s 1 and 4.2 (SEQ ID
NO s: 1PXBiAERirs) mtaofullrﬁézqdrf'nﬁmn OBRF q@bémtwdamw in arfﬂhlﬁ@sQ hep gha@Pnh

R ks R AL S R SO A W Rt

(SEQ I DIN@&@to]rBe test @t?the ttiidde -iienobhd CHédegoxh ycéammanticaat mboayoreld @itaed in

ure. is a Tahle showi ng the sequ s.used in Exanple
8 (SEQ Ité % S§§ heayy shaip Ay ’%ﬁ%ﬁcﬁé?’e% ﬁﬂﬁsh‘gsqcf ‘ence
Sequencegized antlbod-@Q %@%&%M@eﬂ #&h 864 ofe‘ﬁl fn'ﬂsrfe%o@f ﬁr?i%}tcod&%@ Bif gid on and
clainms are listed in"Table A bel ow ( 37) and in Figure 9

( SEQ | D WidVe: m%aqtlonm)convmomll@ﬂla‘ﬁsme@diEISE@Zthatzth%%mnmal fEgBhEard Nanme

SEQ b/EE)S(lNiO%?KS? uenc@%@é@ﬂm%ﬁgble as an interaction site for proteins

G_E\/\X/Sthfa‘i@@%‘;a@%m%WQSEIl S%Mdg n to which such an ISV is administered.
RPEDTAVYYCAKSRVSRTGL YTYDNRG@;TLVTVS

mmgg:@rpnthout being linked to any other part of

NNYAMGWE
T SRDN&E%E%?%@@@@&EWE SR e oGRS 18 0
EVQL VESG#LMRGEERE RI_SBAASFEHZSS@(BN%R@%B%@ is available for (aspecific) interaction

GREFVSSI TGSGGSTYYADSVKGRFTI SRDNAKNTLYLQWNSLR
PEDFAVY YCRA P RertonsRndrRE W@%waémto any hypothesis or explanation, it is

%ﬁgﬁsgwggﬁﬁﬁg ﬁ%ﬂble to undergo an (aspecific) protein

QWNSL RPEﬂEAWGWitm&R‘BS@ﬁbMWWHng in the “test sample” (for example,

ggﬁxggwgg{%@;%\y&%%ﬁqf%lzs i s{ stroteln interference and/or aspecific

PEDTAVYY Xhlﬁﬁl@%h&%@ﬁ%ﬂ ALY, §$n%h$>§ adsa$s).
EVQLVESGGEA. VQAGGSL RLSCAA

EPREDVATI T%SINWWB@DMW&@MNQ& be used to predict, reduce or avoid

PEDTAWY Fp'%M S&:rac%mg an an a S0 b'él%%ed as a tool to guide modification to the ISV,

Nanobody, ISV-based drug or Nanobody-based drug so as to provide the same with a
(partially or preferably essentially fully) reduced tendency to give rise to such protein
interference.

25 As will be clear from the preceding paragraph, and again without being limited to any
hypothesis or explanation, it is in particular expected (and part of the teaching of the present
invention) that (certain) modifications to the “C-terminal region” will alter (and preferably
reduce) the tendency of an ISV to undergo such aspecific protein interaction, and this is also
what is observed experimentally (see for example the experimental results presented in

30  Examples 1C and 3 below).

Based on this, and again without being limited to any hypothesis or explanation, the
present invention also teaches certain modifications that can be introduced for this purpose in

the C-terminal region of an ISV, Nanobody, ISV-based drug or Nanobody-based drug (of



EVQL VESGGGL VQAGGSL RLSCAASRS! GRLDRVAWRHRTG
EPRELVATI TGGSS| NYGDFVKGRFTI S| DNAKNTVYL QVNNLK

PEDTAVYYONBNKMUTSRDTWEQGT QVTVSSAAAEQKL I SEED L NGAAHHHHHHPE 2612862251
EVQLVESGGGL VQPGGSLRL SCAASRS! GRL DRVGWRHRPGE

PRELVATI TGGSSI NYGDSVKGRFTI SI DNSKNTVYL LRPE DTAVYYCNFNKYVTSRDTWGEQGTLVTVSS
WO 2012/ 175741PCT/ EP2012/ 062251 47 TABLE A (continued) Name SEQ | D NO
Sequenc &g (otentighgbfaarvaeyrsadesityiongirhsoriods desribrg tmagin). Also,

%ﬁﬁ%ﬁd@&%ﬁ%ﬁﬁ%%m%%%%ﬁ% person will be able to choose,

HHHHHHW@ME&%WK%MR&Wme C-terminal region that could be

%FE%PRELVAT MGDSVK E\YL’\? @A&F@Sg al) effgctiveness can again be tested

HHHHEHEVQL VESGRG: g@@gﬁ@;@ﬁg GRLDRMGW
YRHRPGEPREL VAT TGGSSI NYGDSVKGRF 11 SI DNSKNTVYLQ
MNSL RPEDTAVY RENENKY VT SRETAGOST laviit@lySGed-fiBe i eftion, this is preferably a

51 YGOSR SRR G RBEDIR A RN VT SRBTVESET (TR 213 o

10 HHHHHH@@W@@%M%%EM%&ﬁB%t%DBM@Nermmal region of a Nanobody.
YRHRPGEPRELVATI TGGSSI NYGDSVKGRFTI SI DNSKNTVYLQ

MNSL RPEDTAVY YONFRNIRPIE: SROTH\BRCTI\PPY 8SGEHR i tinoBpe@. the “analytical antibody™ may be

cgﬂaﬁi@%&ﬁ@%% B Wﬁ@a&e of binding to, and in particular

IMNSL RPEBTWM&M@SWMhM&@&} of an ISV or Nanobody of which the C-terminal
end of the sequence ends with VTVSS (SEQ ID NO:33), but does not recognize (and/or is

not capable of specific binding to) the C-terminal region of an ISV or Nanobody (which may
be a different ISV but is preferably the same ISV) when there are one or more further amino

15  acid residues (such as 1 to 5 amino acid residues, or alternatively a small peptide sequence or
even another polypeptide or protein) linked to the C-terminal VTVSS (SEQ ID NO:33).

In another, more specific but still non-limiting aspect, the “analytical antibody” may
be a polyclonal or monoclonal that recognizes (and/or is capable of binding to, and in
particular of specific binding to) the C-terminal region of an ISV or Nanobody of which the

20  C-terminal end of the sequence ends with VTVSS (SEQ ID NO:33) and in which position 14
is an amino acid that does not naturally occur at position 14 and/or has been modified
compared to the amino acid that naturally occurs at position 14 (for example as a result of
humanization, camelization and/or sequence optimization), but that does not recognize
(and/or is not capable of specific binding to) the C-terminal region of an ISV or Nanobody

25  (which may be a different ISV but is preferably the same ISV) in which there are one or more
further amino acid residues (such as 1 to 5 amino acid residues, or alternatively a small
peptide sequence or even another polypeptide or protein) linked to the C-terminal VIVSS
(SEQ ID NO:33); and/or in which position 14 is an amino acid that naturally occurs at
position 14 (for example alanine or, when the ISV naturally contains a proline at position 14,

30  proline).

For example, the “analytical antibody” may also be a polyclonal or monoclonal that
recognizes (and/or is capable of binding to, and in particular of specific binding to) the C-

terminal region of an ISV or Nanobody of which the C-terminal end of the sequence ends
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YRHRPGEPREL VATI TGGSSI NYGDSVKGRFTI SI DNSKNTVYLQ
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MNSL RPEDTAVYYCNENKYVTSRDOTWGQGTQVTVSS, WO 2012/ 175741PCT/ EP2012/ 062251 48
TABLE AWiHohT VRaddRONBRIOSEQnNrhickpgeiepr &4 ssnpsalines(and in particular when

51 NYCDSURCHETT S BRSRTOVL G MR KD AN WY S RS SUIVES. >3, 14 15

HHHHHHEVYEh YEESGGa WP EEs5h 8l S CAABRGKIGR), DRIMIWS not recognize the C-terminal region of

VNSL RPN SHBIHCT BT RSS SRBSY P3ggreferaby the same V) in which

HHHHEHEV(AL. VERGHSS V@%&%@%@%@Wh as 1 to 5 amino acid residues, or
YRHRPGEPRELVATI TGGSSI NYGDSVKGRFTI SI DNSK LQ

MNSL RPEBIEAYY G AlKivielt BRDTIACEETN VT WSS eaMndther dolypeptide or protein) linked to the

KGREL VAT (BT Y ADSUREREF SRONAIHIA LR position 14 is alanine,
PEDTAVYYCAFI THESEY. LAY @0 :bg%i)oécﬂ&lal or monoclonal that recognizes
EVQLVESGGGEL VOPGGSL RLSCAASGSVFKI

KGREL VAGASTES TR A RSMIERETY @Mmu@vmmmﬁc bmdmg to) the C-terminal region
PED VY YAtV ErRY IR YRR VSRR SRRV EGRRIFNES NS (ko

ID NO:33) and in which position 14 is proline (in particular where a proline residue naturally
occurs at said position in said ISV), but does not recognize the C-terminal region of an ISV or
Nanobody (which may be a different ISV but is preferably the same ISV) in which there are
one or more further amino acid residues (such as 1 to 5 amino acid residues, or alternatively a
15  small peptide sequence or even another polypeptide or protein) linked to the C-terminal
VTVSS (SEQ ID NO:33) in which position 14 is still a (naturally occurring or unmodified)
proline.
The “analytical antibody” may also for example be a polyclonal or monoclonal that
recognizes (the C-terminal region of) the sequence of the ISV called “Nb 3.4” herein (SEQ
20 ID NO: 5) but does not recognize (the C-terminal region of) the sequence of the ISV called
“Nb 3.1 herein (SEQ ID NO: 3) and/or (and preferably and) does not recognize the sequence
of the ISV called “Nb 3.2” herein (SEQ ID NO: 4).
For the above purpose, whether an “analytical antibody” does (or does not) recognize
an ISV or Nanobody (and/or is or is not capable of (specifically) binding to an ISV or
25  Nanobody) can be determined using any suitable binding assay (such as Biacore), but may
also be determined using either the BIACORE assay described in example 3 or an ADA
assay such as the ADA bridging/competition assay described in Example 5 (See also Figure
1A to 1C and in particular Figure 1B).
Suitable formats/techniques for performing such an assay will be clear to the skilled

30 person based on the disclosure herein, and for example include (without limitation):

- A colorimetric assay such as ELISA with analytical antibody coated directly or indirectly

to the plate and detection of bound ISV with monoclonal or polyclonal anti-ISV antibody.



19 EVQLVESGGGELVQPGGSLRLSCI ASGLPFSTKSMOWFRQAPGK
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20 EVQLVESGGAE.VQPGGSLRLSCI ASGLPFSTKS RQAPGK

EREFVARI SPGGTSRYYGDFVKGRFAI SRDNAKNT TWL L

KAEDTAVYYCASGERSTY! GSNYYRTNEYDYWGTGTQVTVSS >Nb 6.4 21

EVQLLES mmtgw%}t_qomgﬁggmﬂ@m include but are not limited to

GERSTYI GONVVRTRE VDV UTVAT K RAEEK Y SE D NS s’ YROS). nd

2012/ 1757 43BReThEMZOLRAOGR 2SI s 40 JaBl Eedionasdniid tuwad)ISWame SEQ | D NO
Sequence >Nb6.5 22 EVQLLESGGGELVQPGGSLRLSCAASG.PFSTKSMOWFRQAPGK
GREFVSRI"SPAGTSRes &aVRERETISRENSKIT B NRR R) or other real-fime biosensor method

ﬁﬁaaﬁmqﬁg%%gwwggﬁ@x%r@@%%b%%ed%gl%yﬂ %nt%b?bdy and

WFRRAPGKEREe YA TRBSYRE@ESAI s’ufﬁéﬁ\i&mﬁiﬁj cBieDMAministered ISV. These methods do not

KNTL YL QVNSL KPEDTAVYTCAASA| GA YSAGT QVTVSS le 1C 4P) 24
HHHHHHEVQ_%@%E‘;@W Cecikad W‘%{ @%&% ‘1‘%&@@9& SREYGD
SVKDRFTI SRIMAHNT b e QS ERER: CAASAI GSGALRRFEYDYSGQGT QVTVSS Exanpl e

1C. (K83R) 25 HHHHHHEVQLVES VOQAGGSL RLSCAASGRTFNNYAMG
WFRRAPGKERERMAAIN § R GAE WEHASIIKIDRERE ISKROHA bndgmg assay (ADA assay) using the
KNTLYL qVNSIa_IBaIIDyEtBBA nti g@@%@%e%%kﬁ%&?iﬁ%ologwal fluid. F(r;;p tlhee blgic?gmg(g %Lsag 8L) 26
one can make use of different technologies such as ELISA, the MSD platform.
Representative methods for performing this type are schematically shown in Figures 1A

to 1C and one specific example of this kind of assay is also described in Example 5.

- Any chromatographic method in which the analytical antibody is immobilized on the

15 chromatographic matrix and specific capturing/isolation of ISV from a solution.

Once a suitable analytical antibody has been obtained using one of the methods
described herein or in one of the examples (or a method essentially equivalent to the same),
said analytical antibody can be used to determine whether a given ISV or Nanobody (or ISV-
based or Nanobody-based drug) will give rise to (or has high or increased tendency to give

20  rise to) protein interference (as defined herein), i.e. by performing steps (i) and (ii) described
above. As already described herein, this generally involves contacting said iSV, Nanobody,
ISV-based drug or Nanobody-based drug with the analytical antibody and determining
whether said ISV, Nanobody, ISV-based drug or Nanobody-based drug is recognized by
(and/or is bound by, and in particular specifically bound by) said analytical antibody (and in

25  particular whether the C-terminal region of said ISV or Nanobody or of any ISV or
Nanobody that forms the C-terminal end of said ISV-based drug or Nanobody-based drug is
recognized by said analytical antibody).

This can generally be performed using any suitable technique for determining whether
an antigen (in the case, the ISV, Nanobody, ISV-based drug or Nanobody-based drug) is

30  bound by an antibody, and suitable (immune)assay techniques will be clear to the skilled
person. Some non-limiting examples are suitable ELISA techniques (including for example

sandwich ELISA’s); in which, depending on the ELISA format used (as will be clear to the



HHHHHHEVQL VESGGEL VQAGGSL RL SCAASGRTFNNYAMG

WERRAPGKEREFVAAI TRSGVRSGVSAI YGDSVKDRFTI SRDNA

KNTL YL QUNSDKPEDTAMYTCAASAI GSGALRRFEYDYSGQGT LVTVS S Exalpii&r2@2/06251

4P, K83R, QL 08L) 27 HHHHHHEVQLVESGGAE.VQPGGSLRLSCAASGRTFNNYAMG
WFRRAPGKEREFVAAI TRSGVRSGVSAI YGD SVKDRFTT SRDNA

KI\FI'LYLQVNSLRPEDTAVYTCAASAI GSGALRRFEYDYSG(I;T LVTVSS Exanpl e | c: (AI 4P, R39Q,
K83R, T9 Pkl posey), sithertha-mabrticevmstrshy vabPat ResbaasaRt PRrheaNEe and

\IQFI\ITRLQs\E ?%%FXW&?@%@%%@%W@@ %er techniques may for

2012/ 1757 4bPETAERROM2 L6 RLEB1 SErT ABIrEmAnt((roRhich ugsth emamhsa@ytmam
91Y, Q 108L
i HEVe DB S eY R Se &ﬁ}é@%&@ o Sample Exampfe 3. Anothe

%%f%@ﬁ%ﬁ?é%w KRGk SRV e giemlined i Bpamele:

4P, R39Q in KOBR, RO Ab4]it 8 GBLed- ﬁmemwmmmvmwmﬂoswy%mNmm

&ﬁ?ﬁ%&%&%ﬁ@%&v@%ﬁ%&@mﬁﬁ%@% B0\ el tighenipedy or vise

DVQL VES(ekda VPRESInRloT M SRR Whether a given ISV, Nanobody,
VATI TGGSSI NYGDSVKGRFTI Sl DNSKNTVY SLRPEDTA
NFNKYVT&’;&BWEWVS’@@&QQ& wm )G)ound or recognized by the

VKGRI SAERAICHT TV VNG RSB AUV E T LS GP SR8 Dy i lssigses herein

SGECSEVQL VESEGAIMDRKS Bl 6:ALS B R EIRMu LONERHRREERRELMAI t [€¥eRtion (and in
SI NYGDSVKGRFTI Sl DNSKNTVYL NSLRPEDTAVYYCNENKYV/TSRDT LVTVSS Nb3 .17 32

DVQ_VES@SLOV@D GREORVEY RERPEEPRELion) can be used to determine

Xéﬁkﬁ%%%%&?&%%&%%@%wmOdy-based drog contans

NSL RL SCA&BtaeT 155 t@MRINARQARMISEACEYVI/StShr&SHGRIOT XthSthe C-terminal region, and/or

VKGRETI KTTLYLQWNS DTAVYYCTI LSRSS LV TVS
SGE%SG%%; % eﬂ G? e of undergoing an (aspecific)

NSLRPEDT A TCNENKAT SHTIEETL VTS TR o> 2013/ 11 R PSS O 51 51

biological sample (i.e., a “test sample ") obtained from a subject that is to be subjected to an

immunoassay such as an ADA assay (in particular, an ADA assay for determining the
presence of any ADA’s against the ISV, Nanobody, ISV-based drug or Nanobody-based

20 drug). Thus, when an ISV, Nanobody, ISV-based drug or Nanobody-based drug is recognized
by the analytical antibody used in the invention, it is very likely that said ISV, Nanobody,
ISV-based drug or Nanobody-based drug contains such an (accessible or exposed) interaction
site, and thus will have a tendency to give rise to such protein interference (as defined herein)
when it is used in such an immunoassay or ADA assay for testing the test sample. As will be

25  clear to the skilled person, this is something that should preferably be avoided, either by
selecting/using another ISV, Nanobody, ISV-based drug or Nanobody-based drug if possible,
or by modifying the ISV, Nanobody, ISV-based drug or Nanobody-based such that its
tendency to such protein interference will be substantially reduced or essentially removed
(again, this can be tested using the method and analytical antibody disclosed herein).

30 As will also be clear to the skilled person based on the disclosure herein, such a
modification may for example comprise making one or more modifications (such as amino
acid insertions, additions, deletions or substitutions) to the interaction site on the ISV,

Nanobody, ISV-based drug or Nanobody-based drug, such that its ability to undergo an
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par tllocul ar S(}(/a,te bllill’tledl S an aspecific protein-protein interaction that my
occur vmntwr?[ ¥ TUADErf 1sv's, the assays bel ow were repeated with other

| SV's (see pasrgagf aﬂ@a@oulgﬁ lWihverAon a0 Hngikdaab laM @ h{suthSEQrlckpMehtich, for
exanpl e Shgrﬁ NO 2 may al so be used. 15The assay used was an ECL

(El ect r G@pfeAn WW&%F"@&%@@%M HyORGIngBe aypntme below, the inventors have

found that this interaction site is likely located at/near the C-terminal region (as defined

herein) or that said interaction site forms part of the C-terminal region (or that the C-terminal

15  region forms part of this interaction site). This is for example based at least in part on the
observation that, if an ISV has a tendency to give rise to such protein interference and has
VTVSS (SEQ ID NO:33) as the amino acid residues at its C-terminal end, that attaching
either a limited number of amino acid residues (such as 1 to 10, for example 1 to 5, such as 1,
2,3, 4 or 5), or alternatively a tag or another peptide, protein or other moiety to this C-

20  terminal end will usually substantially reduce or essentially remove said tendency. In some
cases, it has been found that even adding 1, 2 or 3 amino acid residues to the C-terminal
VTVSS (SEQ ID NO:33) (which may be any suitable amino acid(s) or combination of amino
acids, which may each be independently chosen from any naturally occurring amino acids
such as those listed in Table A-2 on page 64 of WO 09/138519, for example and without

25  limitation from alanine, glycine, valine, leucine or isoleucine) may already substantially
reduce or essentially remove said tendency. This is also in part based on the observation that
in some cases, where a VHH naturally contains an alanine residue at position 14 (which as
mentioned forms part of the C-terminal region; see Figure 2), the naturally occurring VHH
often does not have (or has a low) tendency to give rise to such protein interference, whereas

30  acorresponding VHH in which said alanine at position14 has been replaced with a proline
residue (for example, for the purposes of humanization or sequence-optimization) can as a
result have an increased tendency to give rise to such protein interference (i.e. compared to

the VHH with alanine at position 14).
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described herein (such as the polyclonal antibody described in Example 2), in both cases



54 Table I: screening results of 20 plasma sanples in the ADA | SV assay.
Sanpl e I D ECLU screeni ng assay | HuP#002- 001- ABL-01 13081

| HUP#002-w02013Bl75132 56 | HuUP#002- 001- ABL- 03 272 | HuP#002PO0EPABRAOGRSL25

| HUP#002- 001- ABL- 05 70 | HuP#002-001- ABL- 06 99 | HUP#002-001- ABL-07 170

| HUP#002- 001- ABL- 08 659358 | HuP#002- 0032 ABL- 09 798 | HuUP#002- 001 - ABL - 10

1101 | HuP#002- 001- ABL- 11 83 | HuUP#002-001 -ABL -12 72 | HuP#002-001- ABL- 13
403 1 | miEecbb @oipaxgl to the same VHH, Nanobody or ISV but with the amino acid sequence

VTVSS (SEQ ID NO:33) at its C-terminal end. Reference is for example made to the assay

and data presented in Example 3.

The aforementioned VHH’s, Nanobodies or (other) ISVs are preferably such that they

5  have an RU value for binding by 21-4 of less than 500 (determined according to the protocol
set out in Example 9, and after adjusting the measured RU value for the molecu It should
also be noted that, any time that reference is made in the description herein or in the claims to
any C-terminal sequence VITVSS(X), (including any of the aspects (a) to (p) above, that
according to one specific aspect of the invention, none of the amino acids X is a cysteine

10  residue.

For example, in some preferred aspects, the C-terminal end of the ISV or ISV-
containing construct (when this C-terminal end is a VH-derived ISV, VHH or Nanobody)
may be:

(a) VITVSS(X)y, in which n =1 and X = Ala;

15 (b) VTVSS(X)y, in which n =2 and each X = Ala;

(¢) VIVSS(X),, in which n =3 and each X = Ala;

(d) VIVSS(X),, in which n =2 and at least one X = Ala (with the remaining amino acid
residue(s) X being independently chosen from any naturally occurring amino acid but
preferably being independently chosen from Val, Leu and/or Ile);

20 (e) VIVSS(X)y, in which n =3 and at least one X = Ala (with the remaining amino acid
residue(s) X being independently chosen from any naturally occurring amino acid but
preferably being independently chosen from Val, Leu and/or Ile);

(f) VIVSS(X)p, in which n = 3 and at least two X = Ala (with the remaining amino acid
residue(s) X being independently chosen from any naturally occurring amino acid but

25 preferably being independently chosen from Val, Leu and/or Ile);

(g) VIVSS(X)y, in whichn =1 and X = Gly;

(h) VTVSS(X),, in which n =2 and each X = Gly;

(i) VTVSS(X),, in which n =3 and each X = Gly;

(G) VTVSS(X),, in which n = 2 and at least one X = Gly (with the remaining amino acid

30 residue(s) X being independently chosen from any naturally occurring amino acid but

preferably being independently chosen from Val, Leu and/or Ile);



62 | HUP#002- 001- ABL-15 1141 | HuP#002-001- ABL-16 159 | HuUP#002-001- ABL-17 72
| HuP#002- 001- ABL- 18 170 | HuP#002- 001- ABL- 19 4503 | HuP#002-001- ABL-20 8243
WO 2012/ WO 24RACT4EP2012/ 062251 55 Table 11: Confirnati @aTHEHP2@8125Vel y
screened plasma sanples in the confir ory assay. A confirmatory cut-point
of 50% was used for evaluation of the sults. One sanple was not confirned
as a true positive sanple Plasma sanple | D ECLU screeni ng assay: plasm

ECLU corki MRS maBisalich pimak e 8bledsgord XinBivimithahe ramabtio® 2mieiacidABL- 01
i?g? 1685 geéidlu%fﬁgo%?tfgolg&épeﬁ‘gelt‘rfﬂgﬁchg?egnsf?(?m %11%9 349 1‘§ olcaﬁjrgﬁg 92390454 R 10
preferably being independently chosen from Val, Leu and/or Ile);
(1) VTVSS(X),, in which n = 3 and at least two X = Gly (with the remaining amino acid
5 residue(s) X being independently chosen from any naturally occurring amino acid but
preferably being independently chosen from Val, Leu and/or Ile);
(m) VTVSS(X),, in which n = 2 and each X = Ala or Gly;
(n) VTVSS(X),, in which n = 3 and each X = Ala or Gly;
(0) VIVSS(X)y, in which n = 3 and at least one X = Ala or Gly (with the remaining amino
10 acid residue(s) X being independently chosen from any naturally occurring amino acid
but preferably being independently chosen from Val, Leu and/or Ile); or
(p) VTVSS(X),, in which n = 3 and at least two X = Ala or Gly (with the remaining amino
acid residue(s) X being independently chosen from any naturally occurring amino acid
but preferably being independently chosen from Val, Leu and/or Ile);
15  with aspects (a), (b), (c), (g), (h), (i), (m) and (n) being particularly preferred, with aspects in
which n =1 or 2 being preferred and aspects in which n = 1 being particularly preferred.

It should also be noted that, any time that reference is made in the description herein
or in the claims to any C-terminal sequence VIVSS(X), (including any of the aspects (a) to
(p) above, that according to one specific aspect of the invention, none of the amino acids X is

20  acysteine residue.

Thus, in one preferred aspect, the invention relates to an immunoglobulin single
variable domain (ISV), which is either a Nanobody or an(other) ISV that comprises a VH
sequence or is derived from a VH sequence (with Nanobodies being preferred) which has a
C-terminal end of the sequence VIVSS(X),, in which n= 1 and X = Ala (or a protein or

25  polypeptide which contains such an ISV (and preferably such a Nanobody) at its C-terminal
end).

In another preferred aspect, the invention relates to an immunoglobulin single variable
domain (ISV), which is either a Nanobody or an(other) ISV that comprises a VH sequence or
is derived from a VH sequence (with Nanobodies being preferred) which has a C-terminal

30 end of the sequence VTV SS(X),, in which n = 2 and each X = Ala (or a protein or
polypeptide which contains such an ISV (and preferably such a Nanobody) at its C-terminal
end).



582 47 | HUP#002- 001- ABL-15 1141 467 59 | HuUP#002-001- ABL-19 4503 1531 66
| HUP#002- 001- ABL-20 8243 1450 82 5 A further three serum sanples from

i ndi vi duawe 20at7set have been treated with an | SV wer epargr2&eabarat ed
usi ng the ECL based bridgi ng assay desgtibed above and confirmed using the
drug di spl acenent set-up assay. Two serum sanples were clearly scored as
positive in the ECL based bridging assay: 10 | HUS#B09032311A3 and

| HUS#B090323 11 Apgherpagficered pgpect, theangenyer relatgeioansayareapbyinpinsls vagpkle

of the saurtY 8%y il dhith Muadons GERab SIS Lt BelBasey oRadaithy ' 1Y
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acti on. Serum sa screenin g

corr espondi 09, .G pUL AR Lo act on, Serym saple LBE Suafl seroenin 9
signgl sehifelif rfQiRASEIK bdidEiathendbANAL oSO bk FRY QhtuYal BSRBYrring amino acid

but preferably being independently chosen from Val, Leu and/or Ile) (or a protein or

polypeptide which contains such an ISV (and preferably such a Nanobody) at its C-terminal

end).

In another preferred aspect, the invention relates to an immunoglobulin single variable

10 domain (ISV), which is either a Nanobody or an(other) ISV that comprises a VH sequence or
is derived from a VH sequence (with Nanobodies being preferred) which has a C-terminal
end of the sequence VTVSS(X),, in which n =3 and at least one X = Ala (with the remaining
amino acid residue(s) X being independently chosen from any naturally occurring amino acid
but preferably being independently chosen from Val, Leu and/or Ile) (or a protein or

15  polypeptide which contains such an ISV (and preferably such a Nanobody) at its C-terminal
end).

In another preferred aspect, the invention relates to an immunoglobulin single variable
domain (ISV), which is either a Nanobody or an(other) ISV that comprises a VH sequence or
is derived from a VH sequence (with Nanobodies being preferred) which has a C-terminal

20 end of the sequence VTVSS(X),, in which n =3 and at least two X = Ala (with the remaining
amino acid residue(s) X being independently chosen from any naturally occurring amino acid
but preferably being independently chosen from Val, Leu and/or Ile) (or a protein or
polypeptide which contains such an ISV (and preferably such a Nanobody) at its C-terminal
end).

25 In another preferred aspect, the invention relates to an immunoglobulin single variable
domain (ISV), which is either a Nanobody or an(other) ISV that comprises a VH sequence or
is derived from a VH sequence (with Nanobodies being preferred) which has a C-terminal
end of the sequence VTVSS(X)y, in which n =3 and each X = Ala (or a protein or
polypeptide which contains such an ISV (and preferably such a Nanobody) at its C-terminal

30 end).

In another preferred aspect, the invention relates to an immunoglobulin single variable
domain (ISV), which is either a Nanobody or an(other) ISV that comprises a VH sequence or

is derived from a VH sequence (with Nanobodies being preferred) which has a C-terminal
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| HUS#B09032311A 20 19272 915 95% 31309 1160 96% | HUS#B09032311A 1 62

5B. CenerwOi2ore/10874puri fi ed pol ycl onal 1gG fracti on. PCT/ER2@0loy25bnal | gG
was purified fromthe sanpl es IHUS#BOQ%ZBllAB and | HUS#B09032311A20 (see
above) using Protein G HP Spin Trap Cofumms (GE Heal thcare) according to

t he manufacturer's instructions. In short, after renoval of the storage

sol ut i orfnf §f Hherreuase Yy By Xpeht ¥hichigat | ard X309hator 2p03eig)r polvgertisicurn glas
H 7.
equi |1 bratiedo A Add NGt SVRLAMAR. M (&% éﬁgno%@og i i%gﬂ ryc p )
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obt ai nedpo ypeptlg'e W 1cg%or|1tgmgss£)§1cainflis% (and preferably such a Nanobody) at its C-terminal
end).

In another preferred aspect, the invention relates to an immunoglobulin single variable

10 domain (ISV), which is either a Nanobody or an(other) ISV that comprises a VH sequence or
is derived from a VH sequence (with Nanobodies being preferred) which has a C-terminal
end of the sequence VTVSS(X),, in which n =3 and each X = Gly (or a protein or
polypeptide which contains such an ISV (and preferably such a Nanobody) at its C-terminal
end).

15 In another preferred aspect, the invention relates to an immunoglobulin single variable
domain (ISV), which is either a Nanobody or an(other) ISV that comprises a VH sequence or
is derived from a VH sequence (with Nanobodies being preferred) which has a C-terminal
end of the sequence VIVSS(X),, in which n = 2 and at least one X = Gly (with the remaining
amino acid residue(s) X being independently chosen from any naturally occurring amino acid

20  but preferably being independently chosen from Val, Leu and/or Ile) (or a protein or
polypeptide which contains such an ISV (and preferably such a Nanobody) at its C-terminal
end).

In another preferred aspect, the invention relates to an immunoglobulin single variable
domain (ISV), which is either a Nanobody or an(other) ISV that comprises a VH sequence or

25  is derived from a VH sequence (with Nanobodies being preferred) which has a C-terminal
end of the sequence VTVSS(X),, in which n = 3 and at least one X = Gly (with the remaining
amino acid residue(s) X being independently chosen from any naturally occurring amino acid
but preferably being independently chosen from Val, Leu and/or Ile) (or a protein or
polypeptide which contains such an ISV (and preferably such a Nanobody) at its C-terminal

30 end).

In another preferred aspect, the invention relates to an immunoglobulin single variable
domain (ISV), which is either a Nanobody or an(other) ISV that comprises a VH sequence or

is derived from a VH sequence (with Nanobodies being preferred) which has a C-terminal
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30 remaining amino acid residue(s) X being independently chosen from any naturally occurring
amino acid but preferably being independently chosen from Val, Leu and/or Ile) (or a protein
or polypeptide which contains such an ISV (and preferably such a Nanobody) at its C-

terminal end).



10 Table IV: Evaluation of different Nanobody variants as conpetitor in the
| SV ADA assay using the analytical antibody. Serum sanple |D | HUS#B09032311
A3 | HUS#BSOoQ8R3Iri74A20 | HUS#B09032311 i Al ECLU i n screeRChEragi2ay226usi ng
SEQ ID NO 1) 2217 18494 62 Nanobody Variant (right hand col um nentions

t he humani zi ng substitutions and C-term nal additions made conpared to the
w | dtype sequence of SEQ ID NO 23 ECLU confirmat ory assay %reduct ion
ECLU confir ndt amt&;ergggfggyed/@sfp@%gte ipgntiperglptes to an immunoglobulin single variable

domain (ISV), which is either a Nanobody or an(other) ISV that comprises a VH sequence or
is derived from a VH sequence (with Nanobodies being preferred) which has a C-terminal
end of the sequence VIVSS(X),, in which n =1, 2 or 3 in which each X = Ala or Gly.

5 In another preferred aspect, the invention relates to an immunoglobulin single variable
domain (ISV), which is either a Nanobody or an(other) ISV that comprises a VH sequence or
is derived from a VH sequence (with Nanobodies being preferred) which has a C-terminal
end of the sequence VTV SS(X),, in which:

- n=1,2 or 3 in which each X = Ala or Gly; or
10 - n=2or3in which all but one X = Ala or Gly (with the remaining amino acid residue X
being independently chosen from any naturally occurring amino acid but preferably being
independently chosen from Val, Leu and/or Ile)
or a protein or polypeptide which contains such an ISV (and preferably such a Nanobody) at
its C-terminal end).

15 In another preferred aspect, the invention relates to an immunoglobulin single variable
domain (ISV), which is either a Nanobody or an(other) ISV that comprises a VH sequence or
is derived from a VH sequence (with Nanobodies being preferred) which has a C-terminal
end of the sequence VTVSS(X),, in which:

- n=1,2or 3 in which each X = Ala or Gly; or
20 - n=2or3in which at least one X = Ala or Gly (with the remaining amino acid residue X
being independently chosen from any naturally occurring amino acid but preferably being
independently chosen from Val, Leu and/or Ile);
- n=2or 3 in which all but one X = Ala or Gly (with the remaining amino acid residue X
being independently chosen from any naturally occurring amino acid but preferably being

25 independently chosen from Val, Leu and/or Ile);
or a protein or polypeptide which contains such an ISV (and preferably such a Nanobody) at
its C-terminal end.

In the above aspects, with said (other) “ISV that comprises a VH sequence or is
derived from a VH sequence” is meant any ISV that comprises a VH sequence or that is

30  derived from a VH sequence and that is not a Nanobody (i.e. not a VHH, humanized VHH or
camelized VH). For example, such (other) ISV may for example be a VH-based (single)
domain antibody, VH-based dAb™, or VH-based microbody (see WO 00/29004).



confirmat ory assay % reducti on SEQ 1D NO 23 WIldtype VHH 1778 20 8682 53
60 4 SEQID NO 24 WIldtype VHH +Al 4P 205 91 668 96 56 10 SEQ ID NGO 25
W | dt ype WBH0KB3R11403 37 6912 PCT/EP2012/062251

41

Again, it should be noted that, any time that one of the ISV’s referred to herein has a
C-terminal sequence VTVSS(X), (including without limitation in ISV’s referred to in the
preceding aspects) that according to one specific aspect of the invention, none of the amino
acids X in the sequence VIVSS(X), is a cysteine residue.

5 As further described herein, any such protein or polypeptide may for example be a
construct that contains two or more ISV’s (such as two or more Nanobodies), optionally
linked via one or more suitable linkers. Thus, for example, such a construct may be a
bivalent, trivalent, tetravalent or pentavalent construct (such as a bivalent, trivalent,
tetravalent or pentavalent Nanobody construct), and may for example be a bivalent, trivalent,

10  tetravalent or pentavalent construct (such as a bivalent, trivalent, tetravalent or pentavalent
Nanobody construct) that is bispecific, trispecific or biparatopic construct (including for
example monospecific, bispecific or biparatopic constructs that also can bind to serum
albumin (preferred) or another serum protein for half-life extension).

Again, the Nanobodies, ISVs and proteins/polypeptides according to each of the

15  aspects described above are preferably such that they have an RU value for binding by 21-4
of less than 500 (determined according to the protocol set out in Example 9, and after
adjusting the measured RU value for the molecular weight of the ISV or protein used
according to the formula set out above).

As mentioned herein, it is also envisaged that the invention may also be applied to

20  other proteins or polypeptides (and in particular antibody fragments such as Fab fragments or
other proteins or polypeptides based on antibody fragments, such as ScFv’s) that have a VH-
domain at their C-terminal end. Thus, in another aspect, the invention relates to such a
protein or polypeptide (such as an ScFv) that has a VH domain at its C-terminal end with the
amino acid sequence VTVSS(X), (SEQ ID NO:34) at its C-terminal end, in whichnis 1 to

25 10, preferably 1 to 5, such as 1, 2, 3, 4 or 5, and in which each X is an (preferably naturally
occurring) amino acid residue that is independently chosen (and preferably independently
chosen from the group consisting of alanine (A), glycine (G), valine (V), leucine (L) or
isoleucine (I). Again, according to some specific aspects, said C-terminal end may be
according to any of (a) to (p) above, and preferably according to one of (a), (b), (c), (g), (h),

30 (i), (m) or {n), with n being 1, 2 or 3 and preferably 1 or 2.

Again, such proteins or polypeptides are preferably such that they have an RU value
for binding by 21-4 of less than 500 (determined according to the protocol set out in Example

9, and after adjusting the measured RU value for the molecular weight of the ISV or protein



63 62 1 SEQID NGO 26 WIdtypevVHH +QL08L 1533 31 6991 62 59 5 WO

2012/ 175741PCT/ EP2012/ 062251 59 Table |1V (continued) Serum sanple ID
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assay (using SEQ ID NO 1) 2217 18494 62 Nanobody Variant (right hand
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used according to the formula set out above). Also, again, according to one specific aspect of
this aspect of the invention, none of the amino acids X in the C-terminal sequence
VTVSS(X), is a cysteine residue.
The invention further relates to a pharmaceutical composition that comprises an ISV
5  (and preferably a therapeutic ISV) or a protein or polypeptide comprising at least one ISV
(and preferably at least one therapeutic ISV), wherein said ISV, protein or polypeptide is as
further described herein (i.e. an ISV, protein or polypeptide according to one or more of the
aspects described herein, and in particular according to one or more of the aspects described
on the preceding pages; and more in particular an ISV, protein or polypeptide that has a C-
10  terminal end/sequence that is according to one or more of the aspects described herein), and
at least one suitable carrier, diluent or excipient (i.e. suitable for pharmaceutical use), and
optionally one or more further active substances. Such compositions, carriers, diluents or
excipients can for example be as described in WO 08/020079 for pharmaceutical
compositions that comprise a Nanobody or a protein or polypeptide that comprises at least
15  one Nanobody (and as already mentioned, according to the present invention, the ISV is also
preferably a Nanobody).

The invention further relates to an ISV or a protein or polypeptide comprising at least
one ISV for use in therapy of a disease in a human being (e.g. a patient in need of such
therapy), wherein said ISV, protein or polypeptide is as further described herein (i.e. an ISV,

20 protein or polypeptide according to one or more of the aspects described herein, and in
particular according to one or more of the aspects described on the preceding pages; and
more in particular an ISV, protein or polypeptide that has a C-terminal end/sequence that is
according to one or more of the aspects described herein).

The invention further relates to the use of an ISV or a protein or polypeptide

25  comprising at least one ISV in the preparation of a pharmaceutical composition, wherein said
ISV, protein or polypeptide is as further described herein (i.e. an ISV, protein or polypeptide
according to one or more of the aspects described herein, and in particular according to one
or more of the aspects described on the preceding pages; and more in particular an ISV,
protein or polypeptide that has a C-terminal end/sequence that is according to one or more of

30  the aspects described herein).

The invention further relates to a method of treatment which comprises administering
to a human subject (e.g to a patient in need of such treatment) an ISV or a protein or

polypeptide comprising at least one ISV in the preparation of a pharmaceutical composition,
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wherein said ISV, protein or polypeptide is as further described herein (i.e. an ISV, protein or
polypeptide according to one or more of the aspects described herein, and in particular
according to one or more of the aspects described on the preceding pages; and more in
particular an ISV, protein or polypeptide that has a C-terminal end/sequence that is according
to one or more of the aspects described herein); or a pharmaceutical composition (as
described above) that comprises at least one such ISV, protein or polypeptide.

With respect to the above, it will be clear that the therapeutic use of the ISV’s,
proteins and polypeptides described herein are a very important aspect of the invention, as
such therapeutic use (or the clinical development of such ISV’s, proteins and polypeptides for
such therapeutic use) may involve the use of ADA assays to determine whether said ISV,
protein or polypeptide is immunogenic (i.e. can give rise to ADA’s when administered to a
human subject). In this respect, it will also be clear that concerns about possible
immunogenicity will in particular have to be addressed when a therapeutic is either used for
longer periods of time (for during weeks, months or years), and/or has a half-life (preferably
expressed as t1/2-beta) in a human subject of at least 3 days, such as at least one week, and
up to 10 days or more.

Thus, according to one specific aspect of the invention, a ISV, protein, polypeptide or
pharmaceutical composition as described herein is intended for treatment of a chronic disease
in a human being, and/or such ISV, protein, polypeptide as described herein is intended to be
present in the circulation of the subject (i.e. at pharmacologically active levels) to which it is
administered (i.e. at a therapeutically active dose) for at least a period of one week, preferably
at least two weeks, such as at least a months; and/or such ISV, protein, polypeptide as
described herein is such that it has a half-life (preferably expressed as t1/2-beta) in a human
subject of at least 3 days, such as at least one week, and up to 10 days or more; and/or such
an ISV, protein, polypeptide or pharmaceutical composition as described herein is intended to
be administered to a human being as two or more doses that are administered over a period of
at least 3 days, such as at least one week, for example at least two weeks or at least one
month, or even longer (i.e. at least 3 months, at least 6 months or at least one year), or even
chronically administered.

The invention further relates to a method for (substantially) reducing or essentially
removing the tendency of an ISV, a Nanobody or an ISV-based drug or a Nanobody-based

drug to give rise to protein interference, said method comprising at least the steps of:

ion ECLU confirmat ory ass®&¢THEPE@AN61251 on SEQ



8 SEQ ID NO 28 WIldtype VHH + A14P + R39Q + K83R + T91Y + QL08L 228 90 570
97 58 6 SEQID NO 29 Wldte VHH + Al14P + R39Q + K83R + T9l1lY + Ql08L + 1
addi ti onaWwoAIRY17€4er m nus (All14) 1814 18 15087 18 60 3PEE@PRO2MQ2580
Wldte VHH + A14P + R39Q + 4

- optionally determining the tendency of the ISV, Nanobody, ISV-based drug or
Nanobody-based drug to give rise to protein interference, using a method that at least
comprises steps (i) and (ii) as referred to herein;

- modifying said ISV, Nanobody, ISV-based drug or Nanobody-based drug by introducing

5 one or more one or more amino acid substitutions, additions or deletions in said ISV or
Nanobody, or in the C-terminal ISV or Nanobody (if any) of the ISV-based drug or
Nanobody-based drug; and in particular by introducing one or more amino acid
substitutions or additions in the C-terminal region of said ISV or Nanobody, or in the C-
terminal region of the C-terminal ISV or Nanobody (if any) of the ISV-based drug or

10 Nanobody-based drug, for example by adding to the C-terminal end of the sequence 1 to
10, such as1to 5,suchas 1, 2, 3, 4 or 5 amino acid residues each independently chosen
from any naturally occurring amino acids (such as those listed in Table A-2 on page 64 of
WO 09/138519, for example and without limitation from alanine, glycine, valine, leucine
or 1soleucine);

15 - determining the tendency of the so modified ISV, Nanobody, ISV-based drug or
Nanobody-based drug to give rise to protein interference, using a method that at least
comprises steps (i) and (ii) as referred to herein; optionally in a manner that allows the
tendency of the so modified ISV, Nanobody, ISV-based drug or Nanobody-based drug to
give rise to protein interference to be compared to the tendency of the original ISV,

20 Nanobody, ISV-based drug or Nanobody-based drug to give rise to protein interference
(including, without limitation, comparing them in a competition assay for binding to the
analytical antibody as described herein). Alternatively, the method described herein that

involves the use of 21-4 may be used.

The invention will now be further described by means of the following non-limiting

25  preferred aspects, examples and figures, in which:

- Figure 1A to 1C schematically shows some non-limiting examples of ADA assay
formats. Some representative but non-limiting protocols for performing these assays are
mentioned in Example 4.

- Figure 2 schematically shows a representative 3D structure of an ISV, such as a

30 Nanobody.



K83R+ T91lY + QLO08L + 3 A's at C term nus (A114+A115+A116) 1933 13 15244 18
62 0 WD 2012/ 175741PCT/ EP2012/ 062251 60 Exanple 2: affinity purification
of anal ytwoab12arsidvody Thi s Exanpl e descri bes two RETHPAGI20062251 can be
used to isolate froma biological fluig froma human subject an anal yti cal
antibody that is able to recognize and/-or bind the CG 5 termnal end of an
I SV. The antlbod is isolated from4 different serum sanples that were

char act er i Figdrei3qs ﬁt‘?&t ipheauee (Qhgripedusingrbe BIAGORS gsay d‘?Sﬁrﬂa‘?ﬁi indAaEPiR3)
according { h%wtulgﬁ!gethé BRlifRSofAe8 G PR b'('sﬁ%‘ﬂﬁ@#@’s. 1ot @b 'tl{éginﬁﬁ@dﬂ;?e‘ar um

sanpl es, each these protocols provide a purified preparation of
i nterferenmdydlact ent{t®)dytob&iinalan HxempkeXd as t he anal yti cal antl body in the

met hods d crlbed erei n. These net hod rally be used
to purify THRES i é}’f@%%"‘? &&‘%P?ds‘jsmfgotg @t‘fﬁé&%lu?sﬁﬁ% ?C’(l e@%‘é t he
i nteef er enggwidch Qbﬁﬁ}n%péfrﬂnﬁ's%ddf usi1Ng.10hgd Br1at(QEL) 1 ReP oW, erg a@?a'd%Q) H,sed

experinentally 1n Exa in order to show that binding to an ISV or
| SVconst r uibt nbylommcxtmiﬁelbn@ljﬁnﬁW@ ghtedédini Bxamipds 2.bi ndi ng of the sane | SV

Vv o T SVeBhs et Pl e b e baBa R PR DO RY fer el GrOBI th ADA

assay) . Exgmwl@g BAbinRkd dfieBsi 0N 3U131|eﬁﬁ mrmmnﬁw@ afifiafi %) to the
chromat ography 1n a first step, the r}egG ant i body fraction was enriched from

the serum @amh beedipsiyedonet antdiody Abtafrfeid i Eyaepledrmat ogr aphy. Typi cal coI urms

h Mabse
M2 ect b SR Bl SDVL SRR S RE HAEORE Bpot BAGE BE
Purificati mmig fhb @indg{g NI el 852 dridBn (S0 $IoMNMsS APhRISS \Wa sheper f or med in

an automated and sim | ar manner. over all _experinments. Chromatographic runs
wer e perfd%%?l%dtﬂ?é’cmb@ﬁhqdv|Oé?am§9§1ﬁEﬁ%m?@ Heal t hcare) and | ogged in

real -tinme NI I

ety TR AL, 00 Ry R ds RS BPRCERE IBLE A HRHER RIS

Phosphat e- fhuivier thd bisaldgnef) Naisdt. DaiP4. EM@llDt}é@edl’belﬁcbm)tup]hamdnmtghmd t he
colum at a f flo te of / m n. The colum was washed to renove

nonugpem fl?‘?:lyclg‘%’(‘??gl"‘w&o\g&@ 1§%6‘\9’é‘&’@52 col um vol urrgs using D-PBS at a fl \(;W

rate of _0. f& e/ S”i's'abniﬁ‘ﬁg é&% id@&ﬁé@&blﬂg@tﬁe %'IM@@i{@é(ss%%&'cﬁb&i 1‘rltE>&erpléJ®' ng

100 rri\/IGchme pH 2.6 buffer, and a flow rate of /mn. After elution,
the fracti mylmebn@mgwmﬂeoﬁ Lgihg.4ad GH(NTID NG fPgp 2pH08h8. SDS- PAGE

\évgiz; ligSt?Z co Eﬁ%"fg‘/ E| sgg %)%yoggameg%gggrlnblocy es in the elution. WO

- Figure 9 gives is a Table showing the sequences used in Example 8 (SEQ ID NO’s: 37 to

20 89) and setting out the corresponding reference sequence.

The sequences referred to in the present description and claims are listed in Table A

below (SEQ ID NO’s: 1 to 37) and in Figure 9 (SEQ ID NO’s: 38 to 89).
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25A 1 4P substitution). In this Exanple 3, both the effect of other
substitutions as well as the effect of adding additional amno acids to the
C-t er mi nUSOWRAR/176M4est | gat ed by conparing related | SV s RCTHEPANIR06226Nt
substitutions, using the analytical po ycl onal antibody generated in

Exampl e 2. The anal ysis was done by neasuring the kinetics of interaction
bet ween @ p of the 1SV s 30investigated and the anal ytical polyclonal by
means ofl at&€opiausdn resonance (SPR) using the Bi acoreTM T100 bi osensor
fromCGE Healthcare. The ISV tested in this Exanple 3 were those of SEQ ID
NOs 3 to 22 (see Table A above and Table V below). WO

2012/ 175a41PCT/ EP20 I Q 6225Gbeis In a typical experinent, a polyclonal
anti body sol ution vvainrepar ed at 10 jig/nml in 10 mM NaOAc pH5.0. This
pol ycl onal anti bod t hen i mmobilized on a CVb sensorchi p using am ne
coupling by the EDC/W\HS et hod

(EDC=N-ethyl - N -[ 3 d| et hyl ani no- propyl i car bodi i ni de:

NHS=N- hy b3Sy succi ni nd de) HHEGHHENQIVEIBE GEMQRGGS UR BECA ARSI GRIDR MTE

concentration of 500 nviof \T&Y TR | GSTRn SRy ek SrPAEE Y or Bo
seconds at a flow rate of VANSUIRPHISTA WYYUERFNBSSASTED W RIEGTEVENISSAA
regeneration buffer could be identified, the dissociation time was

el ongat &bBé 2400 secbndsHHTHEIEYRMIVHIGCAYDRGCSBRESCAASRHUSRLORMAYS A
bl ank flow cell was subtr t ' [ el i

| SV onto the pol yc| onal ?@ﬁé%ﬁ%ﬁﬁ@%ﬁ@ﬁ%@% S%%W%ﬂﬁ
was activated/ deacl i vat edMINBIR PHDTA ¥y WEYVFRE YMESHID oW ReG T LY av sshe

pol ycl gnal _antibody but! without adding protein Also__a blank injection

( HBS- EP>NbBhni ng buf§ er| THBSHHENEL VELF$ 6FEY QF GHeR LEEANSR GREDRM (%

2ddi ng|am no acid | esi duek IRACRET Seh ] wae oI DS HRRREE TSRS TR

or 2 allanines and fI, 2 OrWSJJRBBUIE&VMNFNKWMIEUW@QG’DW@MSS@HhG
bi ndi ng—of 1 SV with the d ar en

ant i body Npérfer at ed| as¥ desdHIFEFHEN QFRYP
tested | f t hi
o2 on 2l s Lot AD R R EOMB RSB

bi ndi ng 200f NB's B.4 to mmﬂmvmmmd/mmw@}@mawm@me TabI 3

Vv summr:zes t-he-resultsiobtai-ned

u WD 2012/ 175741PCT/ EP2012/ 062251 64 |

TABLE V Nb3.98j i ng épgnaﬂHé% %HEXQWEQ%@GM@WF%%?E%@WR@QBWG%

signal) (1) In thik nunbey gﬂ@Pcﬁﬁﬁiﬁﬂ f@(f%%ﬁ\“ﬁD?%?GRﬁH 2{5 TVYL
ptif, an e p05|

C-termnal VTVSS nptif, p05|t|ons are t I on
i mredi ately foI I ow n (jgNMDMﬁT@VYyaEMFMKWTSRDIWEQGTLVTVSS'(}ﬁ(éxan1 ne

/@-

t he ef freet t-oth stit-uti-ons—inthe C-term-nal—region t-he-infl yence

et ] eRbA s et (T o@H%@HW@N%%@@@LW%%%&M%@%%Ig@hww
containing these substi tWRmemA@ﬁé@mbxmpmg HVYLQ

anti body as descri ped above. The anal ysis was done as descri
10The | SVs contai nj ng sai MWDMV&W@NFMKY\K@?&REEW@G%W@WB s 3 1,

3.2 and—3-4—-(SEQ+P-NO-s 4—and—5)-
16), whi%ﬁg \re\{corrpa]l ed an‘é y‘@; RIB s " ‘
18) and NB's 6.1, 6.2, 6 #RW@P@{ELS\E@H%G@W@@DWK@FT@?DNSKNTVYLQ

representative exanpl es of the kind of data obtained: 15Fi gure 4 shows the
bi nding of NB's 3.4, 3. TIMNSLKPENDA B YD NONKS TSR BMGQEdLFAMES onal
anti bodyyss 13 | HHHHHHEVQLVESGGGLVQAGGSLRLSCAASRSIGRLDRMGW
YRHRPGEPRELVATITGGSSINYGDSVKGRFTISIDNSKNTVYLQ

MNSLRPEDTAVYYCNFNKYVTSRDTWGQGTQVTVSS




Figure 5 shows the binding of NB's 3.4, 3.14 and 3.15 to the imobilized
pol ycl onal anti body; Figure 6 shows the binding of NB's 3.1, 3.2
and 3.4 twotbhe/i7ammbi | i zed pol ycl onal 20anti body; Fi gur @CT/EPhaes6128e
binding of NB's 4.1 and 4.2 to the i gi |ized pol yclonal antibody; WO
2012/ 175741PCT/ EP2012/ 062251 65 Fi gure shows the binding of NB's 6.1,

6.2, 6. ﬁéﬁﬂ 6,5 to, the imobilized pol yclonal antibody. Tables VI, VII and
VIl su FAfspntinged) s obt ai ned. 5 TABLE VI Clone 1D SEQ I D NO Posi tion

14(1) ':C?@ahﬁé on 830] &a5T T §QfeddB8( 1) Binding™™™ (RU NB 3.4 5 75 NB~3.10
11 91 D
NO:
>Nb3.13 14 | HHHHHHEVQLVESGGGLVQPGGSLRLSCAASRSIGRLDRMGW
YRHRPGEPRELVATITGGSSINYGDSVKGRFTISIDNSKNTVYLQ
MNSLRPEDTAVYYCNFNKYVTSRDTWGQGTQVTVSS

>Nb3.14 15 HHHHHHEVQLVESGGGLVQPGGSLRLSCAASRSIGRLDRMGW
YRHRPGEPRELVATITGGSSINYGDSVKGRFTISIDNSKNTVYLQ
MNSLRPEDTAVYYCNFNKYVTSRDTWGQGTLVQVSS

>Nb3.15 16 | HHHHHHEVQLVESGGGSVQPGGSLRLSCAASRSIGRLDRMGW
YRHRPGEPRELVATITGGSSINYGDSVKGRFTISIDNSKNTVYLQ
MNSLRPEDTAVYYCNENKYVTSRDTWGQGTLVTVSS

>Nb4.1 17 | EVQLVESGGGLVQPGGSLRLSCAASGSVFKINVMAWYRQAPG
KGRELVAGIISGGSTSYADSVKGRFTISRDNAKNTLYLQMNSLR
PEDTAVYYCAFITTESDYDLGRRYWGQGTLVTVSS

>Nb4.2 18 EVQLVESGGGLVQPGGSLRLSCAASGSVFKINVMAWYRQAPG
KGRELVAGIISGGSTSYADSVKGRFTISRDNAKNTLYLQMNSLR
PEDTAVYYCAFITTESDYDLGRRYWGQGTLVTVSSGGGGSGG
GSRDWDFDVFGGGTPVGG

>Nb6.1 19 | EVQLVESGGGLVQPGGSLRLSCIASGLPFSTKSMGWEFRQAPGK
EREFVARISPGGTSRYYGDFVKGRFAISRDNAKNTTWLQMNSL
KAEDTAVYYCASGERSTYIGSNYYRTNEYDYWGTGTQVTVSS
AAAEQKLISEEDLNGAAHHHHHH

>Nb6.2 20 | EVQLVESGGGLVQPGGSLRLSCIASGLPFSTKSMGWFRQAPGK
EREFVARISPGGTSRYYGDFVKGRFAISRDNAKNTTWLQMNSL
KAEDTAVYYCASGERSTYIGSNYYRTNEYDYWGTGTQVTVSS
>Nb6.4 21 EVQLLESGGGLVQPGGSLRLSCAASGLPFSTKSMGWFRQAPGK
GREFVSRISPGGTSRYYGDFVKGRFTISRDNSKNTLYLQMNSLR
AEDTAVYYCASGERSTYIGSNYYRTNEYDYWGQGTLVTVSSA
AAEQKLISEEDLNGAAHHHHHH




NB 3.11 12

88 NB 3.12 13 -.

obt ai ned at the end of

accor di ngvoeoRaba141 TABLE VI |
Bi ndi ng** (RU) NB 3.4 5

110("

TABLE A (continued)

I njection (=nmaxi mal

P4 86 NB 3.13 14 90 **: Binding signal
RU signal) (1) nunbering
Clone ID SEQ I D NO Posi ti @aTEPeMR/0F228i ti on

49

Name

SEQ
D
NO:

Sequence

>Nb6.5

22

EVQLLESGGGLVQPGGSLRLSCAASGLPFSTKSMGWFRQAPGK
GREFVSRISPGGTSRYYGDFVKGRFTISRDNSKNTLYLQMNSLR
AEDTAVYYCASGERSTYIGSNYYRTNEYDYWGQGTLVTVSS

Example 1C:
wildtype

23

HHHHHHEVQLVESGGGLVQAGGSLRLSCAASGRTFNNYAMG
WFRRAPGKEREFVAAITRSGVRSGVSAIYGDSVKDRFTISRDNA
KNTLYLQMNSLKPEDTAVYTCAASAIGSGALRRFEYDYSGQGT
QVTVSS

Example 1C:
(A14P)

24

HHHHHHEVQLVESGGGLVQPGGSLRLSCAASGRTFNNYAMG
WFRRAPGKEREFVAAITRSGVRSGVSAIYGDSVKDRFTISRDNA
KNTLYLQMNSLKPEDTAVYTCAASAIGSGALRRFEYDYSGQGT
QVTVSS

Example 1C:
(K83R)

25

HHHHHHEVQLVESGGGLVQAGGSLRLSCAASGRTFNNYAMG
WFRRAPGKEREFVAAITRSGVRSGVSAIYGDSVKDRFTISRDNA
KNTLYLQMNSLRPEDTAVYTCAASAIGSGALRRFEYDYSGQGT
QVTVSS

Example 1C:
(Q108L)

26

HHHHHHEVQLVESGGGLVQAGGSLRLSCAASGRTFNNYAMG
WFRRAPGKEREFVAAITRSGVRSGVSAIYGDSVKDRFTISRDNA
KNTLYLQMNSLKPEDTAVYTCAASAIGSGALRRFEYDYSGQGT
LVTVSS

Example 1C:
(A14P.K83R,
Q108L)

27

HHHHHHEVQLVESGGGLVQPGGSLRLSCAASGRTFNNYAMG
WFRRAPGKEREFVAAITRSGVRSGVSAIYGDSVKDRFTISRDNA
KNTLYLOQMNSLRPEDTAVYTCAASAIGSGALRRFEYDYSGQGT
LVTVSS

Example 1c¢:
(A14P,R39Q,
K83R,T91Y,Q
108L)

28

HHHHHHEVQLVESGGGLVQPGGSLRLSCAASGRTFNNYAMG
WFRQAPGKEREFVAAITRSGVRSGVSAIYGDSVKDRFTISRDNA
KNTLYLQMNSLRPEDTAVYYCAASAIGSGALRRFEYDYSGQGT
LVTVSS




HO H75 NB 3.14 15
at the end of

Kabat .

.--1 79 NB 3.15 16
I njection (=maxi mal
W0020122¢7374% 741 PCT/ EP2012/ 062251 66 TABLE VI I |

22 10**: Bi ndi ng signal
RU signal) (1) nunbering according to
Crom&EPR®28E251 D NO.

Position 14 Position 83(1) Position 10580 (2) Tag* Binding** (RU NB 3.1 3

TABLE A (continued)

Name SEQ | Sequence
ID
NO:
Example 1C: 29 | HHHHHHEVQLVESGGGLVQPGGSLRLSCAASGRTFNNYAMG
(A14P,R39Q, WFRQAPGKEREFVAAITRSGVRSGVSAIYGDSVKDRFTISRDNA
K83R,T91Y,Q KNTLYLQMNSLRPEDTAVYYCAASAIGSGALRRFEYDYSGQGT
108L)-1A LVTVSSA
Example 1C: 30 | HHHHHHEVQLVESGGGLVQPGGSLRLSCAASGRTFNNYAMG
(A14P,R39Q, WFRQAPGKEREFVAAITRSGVRSGVSAIYGDSVKDRFTISRDNA
K83R,T91Y,Q KNTLYLOQMNSLRPEDTAVYYCAASAIGSGALRRFEYDYSGQGT
108L)-3A LVTVSSAAA
Nb3.16 31 DVQLVESGGGLVQPGGSLRLSCAASRSIGRLDRMGWYRHRPGEPREL
VATITGGSSINYGDSVKGRFTISIDNSKNTVYLOQMNSLRPEDTAVYYC
NFNKYVTSRDTWGQGTLVTVSSGGGGSGGGSEVQLVESGGGLVQPG
NSLRLSCAASGFTFSSEFGMSWVRQAPGKGLEWVSSISGSGSDTLYADS
VKGRFTISRDNAKTTLYLQMNSLRPEDTAVYYCTIGGSLSRSSQGTLV
TVSSGGGGSGGGSEVQLVESGGGLVQPGGSLRLSCAASRSIGRLDRM
GWYRHRPGEPRELVATITGGSSINYGDSVKGRFTISIDNSKNTVYLOM
NSLRPEDTAVYYCNFNKYVTSRDTWGQGTLVTVSS
Nb3.17 32 | DVQLVESGGGLVQPGGSLRLSCAASRSIGRLDRMGWYRHRPGEPREL

VATITGGSSINYGDSVKGRFTISIDNSKNTVYLQMNSLRPEDTAVYYC
NFNKYVTSRDTWGQGTLVTVSSGGGGSGGGSEVQLVESGGGLVQPG
NSLRLSCAASGFTFSSFGMSWVRQAPGKGLEWVSSISGSGSDTLYADS
VKGRFTISRDNAKTTLYLQMNSLRPEDTAVYYCTIGGSLSRSSQGTLV
TVSSGGGGSGGGSEVQLVESGGGLVQPGGSLRLSCAASRSIGRLDRM
GWYRHRPGEPRELVATITGGSSINYGDSVKGRFTISIDNSKNTVYLQM
NSLRPEDTAVYYCNENKYVTSRDTWGQGTLVTVSSA

obt ai ned




A Q 2NB3.24A Q ONB3.45P L - 59ConelID Position 14 Position
Posi ti on Tag* Bi ndi ng** 83 (3) 108 (4) '

WO 2012/175741 PCT/EP2012/062251
51
TABLE A (continued)
Name SEQ | Sequence
ID
NO:
C-terminal 33 VTVSS
sequence
C-terminal 34 | VIVSS(X),
sequence
21-4-3, IGH 35 QIQLVQSGPELKKPGETVKISCKASGYTFTAYSMHWVKQAPG

KGLKWMGWINTVTGEPAYADDFKGRFAFSLETSASTAYLQIS
SLKNEDTATYFCTRGLIHFYYWGQGTTLTVSSAKTTPPSVYPL
APGSAAQTNSMVTLGCLVKGYFPEPVTVTWNSGSLSSGVHTF
PAVLQSDLYTLSSSVTVPSSTWPSETVTCNVAHPASSTKVDKK
IVPRDC

consensus

21-4-3-1GK 36 DIQOMTQTPSSLSASLGGRVTITCKASQDIHNFISWYQHKPGKV
PRLIHDTSTLQPGIPSRFSGSGSGRDYSFSITNLEPEDIATYYCL
HYDNLLRSFGGGTKLEIKRADAAPTVSIFPPSSEQLTSGGASV
VCFLNNFYPKDINVKWKIDGSERQNGVLNSWTDQDSKDSTY
SMSSTLTLTKDEYERHNSYTCEATHKTSTSPIVKSFNRNEC

consensus




(RUU NB4.1 17 PRL - 51NB4.2 18 PRL 0Cone ID Position 14 Position
Posi ti on Tag* Bi ndi ng** 83 (5) 108 (6) (RU NB 6.1
WO 2012/175741 PCT/EP2012/062251
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Experimental Part:

Example 1: Generation of a polyclonal analytical antibody.
A polyclonal antibody (IgG fraction) that can be used as the “analytical antibody” was

generated as follows:

A. Identification of suitable plasma samples for isolating the polvclonal antibody

Twenty plasma samples from healthy individuals that were never treated with an ISV
were evaluated for presence of antibodies against ISV that can be used as the analytical
antibody in the invention.

10 The ISV that was initially used in this Example was SEQ ID NO: 1. Subsequently, to
confirm that the interaction is not specific for this particular ISV, but is an aspecific protein-
protein interaction that may occur with a number of ISV’s, the assays below were repeated
with other ISV’s (see paragraph C) below). As an alternative for SEQ ID NO:1, for example
SEQ ID NO:2 may also be used.

15 The assay used was an ECL (Electrochemiluminescence) based bridging assay that
used biotinylated ISV (a biotinylated variant of SEQ ID NO:1) to capture and sulfo-tagged
ISV to detect anti-drug antibodies. A similar format is also used for performing ADA assays.
Biotinylation and sulfo-tagging of the ISV was done using standard coupling chemistry on
primary amines using Sulfo-NHS-LC-Biotin (Pierce) and Sulfo-tag NHS-Ester (MSD),

20 respectively according to the manufacturer’s instructions. The plasma samples were diluted
1/5 in PBS/0.1% casein and were incubated for 30 minutes at 37°C, 600 RPM in 96 well
polypropylene plates. The samples (50 uL) were then diluted 1/3 in 1:1 mixture (100 pL) of 2
pg/ml biotinylated and 2 pg/ml sulfo-tagged ISV (SEQ ID NO:1) and incubated for 1 hour at
RT, 600 RPM. MSD MA®96-well Standard Streptavidin plates were blocked with 150

25 uL/well Superblock® T20 for 1 hour at RT, then washed 3 times with PBS/0.05% Tween20 (=
wash buffer). Sample/ 1:1 mix (biotinylated and sulfo-tagged ISV (SEQ ID NO:1) (50.0 pL)
was transferred from the polypropylene plate to the MSD plate and incubated for 1 hour at
RT, 600 rpm. Plates were washed three times prior to addition of 2 x Read Buffer (MSD)
(150 pL/well) and reading the ECL units (ECLU) on an MSD instrument (Sector Imager

30 2400 reader). Samples were screened as positive or negative using the screening cut-point
determined during method validation. The screening cut-point was calculated based on the
background values of 118 individual plasma samples from healthy individuals that were

never treated with an ISV, using appropriate statistical analysis as recommended by the



19 KCY CYy .-..1,--1 + ONB6.220 K 39 NB6.421 a8 R + 0 NBG6.5 22

R - 66 *: if "+", this ISV contains additional amno acids at the

C-term naWovioMa3samd **: Bi ndi ng signal obtained at thePemtkPed12iopd28cti on
(=mexi mal RU signal) (1): nunbegﬂng ace. to Kabat (corresponds to
the a.a. at position 87 in SEQ ID NO s 3to5). 5(2): nunbering ace. to
Kabat (cor ds to the a. Qs t|on 1 3in SEQID NOs 3to5).

(3): nur%feflﬁgs Q8 AD4A 688%6%&6 E%lﬁe tz%e%para%%mpw&smsw\% in SEQ

ID NO  $id7a@dtfle J:@t)-off (Iﬁhe W@y Ercjﬂ@lﬁlhﬂgg bgs(é‘% 80)nttHe $ALGL- L ERL ASPARARI Dt he a. a.

at position 116 in
outliers.

Six plasma samples were clearly scored as positive: IHuP#002-001-ABL-01,

5  IHuP#002-001-ABL-08, IHuP#002-001-ABL-10, IHuP#002-001-ABL-15, THuP#002-001-
ABL-19 and IHuP#002-001-ABL-20 (Table I).

These samples were further analyzed in a drug displacement set-up (confirmatory
assay) to confirm the specificity of the positive screening outcome (Table II). Therefore, the
samples were diluted 1/5 in PBS/0.1%casein containing 12.5 pg/mL ISV (SEQ ID NO:1)

10  and were incubated for 30 minutes at 37°C, 600 RPM in 96 well polypropylene plates. The
samples (50 pL) are then diluted 1/3 in 1:1 mixture (100 pL) of 2 pg/ml biotinylated and 2
ug/ml sulfo-tagged ISV (SEQ ID NO:1) and incubated for 1 hour at RT, 600 RPM.
Subsequently, sample/ 1: 1 mix (biotinylated and sulfo-tagged ISV) (50.0 pL) was transferred
from the polypropylene plate to the blocked MSD MA®96-well Standard Streptavidin plate as

15  described above for the screening assay and incubated for 1 hour at RT, 600 rpm. Plates were
washed three times prior to addition of 2 x Read Buffer (MSD) (150 pL/well) and measuring
ECL units (ECLU) on an MSD instrument (Sector Imager 2400 reader). Samples were
confirmed as true positives using the confirmatory cut-point determined during method
validation and was calculated on the ECL response of 118 individual plasma samples from

20  healthy individuals that were never treated with ISV, that were spiked with 50 pg/ml ISV
(SEQ ID NO:1) using appropriate statistical analysis as recommended by the guidelines for
ADA assay development (Shankar, 2008). A minimal signal reduction of 50% was calculated
based on the 99% confidence interval. |

Samples that were positive in the ECL based bridging assay and that were confirmed

25  as positive in the drug displacement set-up assay were selected as a source for generating the

polyclonal antibody using affinity chromatography.
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ID affinity purified antibody | HuP#002-001- ABL-08 ECLU i n screening assay
(using SEQ I D NO 1) 2919 Nanobody Variant (right hand col unm nentions the
humani zi go0t2st7s 4t | ons and C-term nal additions nmade C©OREX2@A/06225t he

wi | dt ype sequence of SEQ ID NO 23) E confirmatory assay % reduction SEQ
ID NO 23 WIdtype VHH 2706 7.3 SEQ | 1 24 W de V+A14P 268 90.8 SEQ I D
NO 25 Wldtype, VHH +K83R 2460, 15.71 SEQ |D NO 26 Wldte VHH +QLO8L 2533
13.23 sﬁ%ﬂ%ﬁﬁ&o IV Qf RoSIAE]Y Sax e Bk B AMAIGBIP ey the canfgmmptopy NO 28

W I dt y pgsdiHA coftitRatorFRARpsidt 38R0 % Wadsell ol 0&Hug@dn Sfthd results. One

sample was not confirmed as a true positive sample

Plasma sample ID ECLU screening ECLU confirmatory | % signal inhibition
assay: plasma assay: plasma

[HuP#002-001- 13081 685 95
ABL-01

[HuP#002-001- 659358 169410 74
ABL-08

IHuP#002-001- 1101 582 47
ABL-10

[HuP#002-001- 1141 467 59
ABL-15

[HuP#002-001- 4503 1531 66
ABL-19

[HuP#002-001- 8243 1450 82
ABL-20

A further three serum samples from individuals that not have been treated with an ISV
were also evaluated using the ECL based bridging assay described above and confirmed
using the drug displacement set-up assay.

Two serum samples were clearly scored as positive in the ECL based bridging assay:

10  IHUS#B09032311A3 and IHUS#B09032311A20 (Table III). The 2 positively screened
samples were further analyzed in the drug displacement set-up to confirm the specificity of

the positive screening outcome.
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additional A at Ctermnus (Al114) 1207 58.64 SEQ ID NO 30 WIldtype VHH +
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read at 450 nm As expect ed, the potency of the 20trival ent bispecific
sequence optim zed Nanobody Nb 3.17 (1C50 = 0.13nM 95% CI = 0.098- 0.17nM
vas Goner abhgatig bhalkireli PhePnifiel £595,0- 1001M 95% C = 0.071-0.15 M.
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min while gently mixing. The column was then centrifuged and washed 2x by

successive addition of binding buffer (600ul) and centrifugation. After addition of 400 ul
elution buffer (0,1 M glycine-HCL, pH 2.7) and mixing by inversion, the antibody was eluted
15 by centrifugation in 30 ul neutralization buffer (1M Tris-HCL, pH 9.0).

In order to confirm that the IgG fraction thus obtained was involved in aspecific
binding to the ISV(s), the purified IgG antibody was analyzed in the ECL based bridging
assay described above and confirmed using the drug displacement set-up assay used under A)
above. In both samples (IHUS#B09032311A3 and IHUS#B09032311A20), purified IgG

20  antibody was confirmed to be involved in the aspecific binding leading to a positive signal in



optim zed Nanobodies Nbo 3.17 (1C50= 0.178nM 95% CI = 0.152-0.200nM was
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I ndi cat E;“():I p{“orgem interference (for example, only 20 % reduction in the ECLU assay with sample
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30  reduction for SEQ ID NO: 24, the wildtype sequence with an A14P substitution). K83R and
Q108L, which are also substitutions close to the C-terminal region, also lead to some increase

in the tendency to give rise to protein interference, but not as much as the A14P substitution,
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Serum sample ID [HUS#B09032311 | IHUS#B09032311 | [HUS#B09032311
A3 A20 Al
ECLU in screening assay (using 2217 18494 62
SEQIDNO: 1)
Nanobody Variant (right hand ECLU % ECLU % ECLU %

column mentions the humanizing confirmat | reduct | confirmat | reduct | confirmat | reducti
substitutions and C-terminal ory assay ion | oryassay | ion | ory assay on
additions made compared to the

wildtype sequence of SEQ ID NO:23

SEQ ID NO: Wildtype VHH 1778 20 8682 53 60 4
23
SEQ ID NO: Wildtype VHH 205 91 668 96 56 10
24 +Al14P
SEQ ID NO: Wildtype VHH 1403 37 6912 63 62 1
25 +K8&3R
SEQ ID Wildtype VHH 1533 31 6991 62 59 5
NO: 26 +Q108L
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Table IV (continued)
Serum sample ID IHUS#B09032311 | IHUS#B09032311 | THUS#B09032311
A3 A20 Al
ECLU in screening assay (using 2217 18494 62
SEQ IDNO: 1)
Nanobody Variant (right hand ECLU % ECLU % ECLU %
column mentions the humanizing confirmat | reduct | confirmat | reduct | confirmat | reducti
substitutions and C-terminal ory assay ion | oryassay | ion | ory assay on
additions made compared to the
wildtype sequence of SEQ ID NO:23
SEQ ID NO: Wildtype VHH 156 93 628 97 57 8
27 +A14P+K83R+Q108
L
SEQ ID NO: Wildtype VHH + 228 90 570 97 58 6
28 Al4P +R39Q +
K83R +T9lY +
Q108L
SEQ ID NO: Wildtype VHH + 1814 18 15087 18 60 3
29 Al4P + R39Q +
K83R +T91Y +
Q108L + 1 additional
A at C-terminus
(Al114)
SEQ ID NO: Wildtype VHH + 1933 13 15244 18 62 0
30 Al4P +R39Q +
K83R +T91Y +
QI08L +3 A’s at C-
terminus
(Al14+A115+A116)
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Example 2: affinity purification of analvtical antibody

This Example describes two methods that can be used to isolate from a biological
fluid from a human subject an analytical antibody that is able to recognize and/or bind the C-
terminal end of an ISV. The antibody is isolated from 4 different serum samples that were
characterized in that these induced a positive signal in an ADA assay according to the test as
described in Example 1.

Starting from serum samples, each of these protocols provide a purified preparation of
interference factor(s) that can be used as the analytical antibody in the methods described
herein. These methods can also more generally be used to purify the interference factor(s) for
other purposes (for example, the interference factor(s) purified using the protocols below
were also used experimentally in Example 8 in order to show that binding to an ISV or ISV-
construct by monoclonal 21-4 is predictive for binding of the same ISV or ISV-construct by
interference factors, and thus by the tendency of said ISV or ISV-construct to undergo

aspecific protein interference in an ADA assay).

Example 2A: purification using protein A and affinity chromatography

In a first step, the IgG antibody fraction was enriched from the serum samples using
protein A affinity chromatography. Typical columns that were used for this enrichment
included HiTrap MabselectSure and MabSelectXtra (GE Healthcare); PorosMabCapture A
(Applied Biosystems). Purification of the IgG antibodies from the serum samples was
performed in an automated and similar manner over all experiments. Chromatographic runs
were performed on the AKTA purifier systems (GE Healthcare) and logged in real-time using
UNICORN protein purification software (GE Healthcare). Briefly, the serum sample was
diluted 1:1 with D-PBS (Dulbecco's Phosphate-Buffered Saline) and 0.22 pum filtered before
uploading on the column at a fixed flow rate of 0.5 mL/ min. The column was washed to
remove non-specific binding components over 5 column volumes using D-PBS at a flow rate
of 0.5 mL/min. The IgG fraction was eluted by acidic elution, using 100 mM Glycine pH 2.6
buffer, and a flow rate of 0.5 mL/min. After elution, the fractions were neutralized using 1.5
M Tris buffer pH 8.8. SDS-PAGE was run to confirm the isolation of IgG antibodies in the
elution.

In a second step, the interfering IgGs were further enriched by applying the protein A
purified IgG fraction from the 4 different sera onto ISV coupled affinity columns. More
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specifically, the interfering IgG were further enriched by binding to a column containing an
ISV with sequence of SEQ ID NO: 1. To this, the ISV was covalently linked to Sepharose 4
fast flow (GE Healthcare) using the CNBr (Cyanogen bromide) -coupling method according
to the manufacturer’s procedure. The affinity purification was performed in an automated
and similar manner over all experiments. Chromatographic runs were performed on the
AKTA purifier systems and logged in UNICORN. Briefly, the IgG enriched sample (up to
10mL loading volume) was uploaded on the column at a fixed flow rate of 0.5 mL/ min. The
column was washed to remove non-specific binding-components over 5 column volumes
using D-PBS at a flow rate of 0.5 mL/min. The ISV-binding components were eluted by
acidic elution, using 100 mM Glycine pH 2.6 buffer, and a flow rate of 0.5 mL/min. After
elution, the fractions were neutralized using 1.5 M Tris buffer pH 8.8. The fractions were
analyzed using SDS-PAGE which confirmed the isolation of IgG antibodies in the elution
(data not shown).

These fractions were pooled and used for further analyses such as those described in

Example 3.

Example 2B: purification suing CaptureSelect™ chromatographyv,

Alternatively, interference factor(s) were recovered from plasma and purified using
the commercially available IgA binding affinity resin CaptureSelect hIgA™ (BAC BV),
which is based on camelid-derived heavy-chain only variable domains (VHH). The collected
‘IgA fraction’ containing IgA together with interfering IgG was subsequently loaded onto a
protein A column to remove the IgA fraction. The protein A column was processed according
to generic IgG purification conditions (running buffer: PBS; elution buffer: 100mM glycine
pH=2.7; post elution neutralization via 1M Tris). The interference factor was recovered from
the Prot A elution in >95% yield.

In a variation to this method, another CaptureSelect affinity resin (CaptureSelect
Alpha-1 Antitrypsin resin, a VHH based commercially available affinity resin, not targeting
any antibody related proteins) was be used. This resin provided a high interference factor
binding efficacy and allowed for a selective 2 step elution: antitrypsin via neutral pH elution
using 2.0 M MgC12, followed by the interference factor elution via an acidic step (0.1 M
Glycine pH3.0, similar to protein A/G elution conditions; neutralisation using 1.5M Tris).
This one step purification yielded up to 15 pg interfering IgG1 per mL high interference
plasma, which is approximately 0.3% of the total IgG present. Optionally, the neutralised

v)
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interference fraction can be desalted and further purified via a Size Exclusion Column

equilibrated in D-PBS.

Example 3: Influence of different ISV substitutions on the tendency of ISV to give rise

to protein interference

As mentioned in the description above, the present invention makes available certain
assays and techniques which make it possible to make an assessment of whether or not a
given ISV has a tendency to give rise to protein interference. These include the ECL based
bridging assay and the drug displacement set-up assay used in Example 1, as well as the
BIACORE assay described in this Example 3 and the bridging/competition ADA assay
described in the further Examples below.

As also mentioned in the description above, these assays can also be used to
determine whether specific changes (such as amino acid deletions, substitutions or additions)
can influence (and preferably reduce) the tendency of a given ISV to give rise to protein
interference. Some of these changes will be or become clear to the skilled person based on
the disclosure herein and on the experimental data presented in Example 1 and this Example
3.

As already indicated by the data generated in Example 1, it appears that certain
mutations in or close to the C-terminal region (as defined herein) of an ISV can (strongly)
influence its tendency to give rise to protein interference. For example, adding a few amino
acid residues to the C-terminus (such as 1 or 3 alanine residues) appears to strongly reduce
the tendency of an ISV to give rise to protein interference, and appears even to be able to
negate the presence of other substitutions (for example, in or close to the C-terminal region)
which appear to increase the tendency to give rise to protein interference (for example, an
AT14P substitution).

In this Example 3, both the effect of other substitutions as well as the effect of adding
additional amino acids to the C-terminus was investigated by comparing related ISV’s with
different substitutions, using the analytical polyclonal antibody generated in Example 2. The
analysis was done by measuring the kinetics of interaction between each of the ISV’s
investigated and the analytical polyclonal by means of surface Plasmon resonance (SPR)
using the Biacore™ T100 biosensor from GE Healthcare. The ISV tested in this Example 3
were those of SEQ ID NO’s 3 to 22 (see Table A above and Table V below).
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In a typical experiment, a polyclonal antibody solution was prepared at 10 pg/ml in 10
mM NaOAc pH5.0. This polyclonal antibody was then immobilized on a CMS5 sensorchip
using amine coupling by the EDC/NHS method (EDC=N-ethyl-N’-[3-diethylamino-propyl]-
carbodiimide; NHS=N-hydroxysuccinimide) according to the manufacturer’s procedure. The
5 amount immobilized gave approximately 2700 response units (RU). A fixed concentration of
500 nM of ISV was then injected onto the surface for 120 seconds at a flow rate of 45 pl per
minute. Because no efficient regeneration buffer could be identified, the dissociation time
was elongated to 2400 seconds. The signal obtained by injecting the ISV onto a blank flow
cell was subtracted from the signal obtained by injecting the ISV onto the polyclonal
10  antibody bound flow cell. The blank flow cell was activated/deactivated in a similar way as
the flow cell for the polyclonal antibody, but without adding protein. Also, a blank injection
(HBS-EP + running buffer (HBS= Hepes Buffered Saline: GE Healthcare) was subtracted to
correct for possible baseline drift.
To examine the effect of adding amino acid residues to the C-terminus, the influence
15 ofadding 1 or 2 alanines and 1, 2 or 3 glycines was investigated by comparing the binding of
ISV with the different additions, using an analytical polyclonal antibody generated as
described in example 2. The ISV’s generated and tested for this purpose were NB’s 3.4 to 3.9
(SEQ ID NO’s: 5 to 10).
As representative examples of the kind of data obtained, Figure 3 shows the binding
20 of NB’s 3.4 to 3.9 to the immobilized polyclonal antibody. Table V summarizes the results

obtained.
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TABLE V
Clone ID | SEQ Position Position Position | Position Binding**
ID 113® 114 115@ 116® (RU)
NO
NB 3.4 5 S 75
NB 3.5 6 S A 9
NB 3.6 7 S A 8
A
NB 3.7 8 S G 31
NB 3.8 9 S G G 13
NB 3.9 10 S € G G 13

**: Binding signal obtained at the end of injection (=maximal RU signal)
U In this numbering, position 113 is the last “S” of the C-terminal VTVSS motif, and positions 114,

115 and 116 are the positions immediately following (downstream) of said position 113.

To examine the effect of (other) substitutions in the C-terminal region, the influence
of different substitutions was investigated by comparing related ISV’s containing these
substitutions, using the same analytical polyclonal antibody as described above. The analysis
was done as described above.

10 The ISVs containing said substitutions that were tested were NB’s 3.1, 3.2 and 3.4
(SEQID NO’s 3,4 and 5); NB’s 3.10 to 3.15 (SEQ ID NO’s 11 to 16), which were compared
with NB 3.4; NB’s 4.1 and 4.2 (SEQ ID NO’s 17 and 18) and NB’s 6.1, 6.2, 6.4 and 6.5
(SEQ ID NO’s 19 to 22).

As representative examples of the kind of data obtained:

15 - Figure 4 shows the binding of NB’s 3.4, 3.11, 3.12 and 3.13 to the immobilized
polyclonal antibody;
- Figure 5 shows the binding of NB’s 3.4, 3.14 and 3.15 to the immobilized polyclonal
antibody;
- Figure 6 shows the binding of NB’s 3.1, 3.2 and 3.4 to the immobilized polyclonal
20 antibody;
- Figure 7 shows the binding of NB’s 4.1 and 4.2 to the immobilized polyclonal antibody;
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- Figure 8 shows the binding of NB’s 6.1, 6.2, 6.4 and 6.5 to the immobilized polyclonal
antibody.
Tables VI, VII and VIII summarize the results obtained.

TABLE VI

Clone ID SEQ | Position Position Position Binding**
ID 140 83 108® (RU)
NO

NB 3.4 5 P R L 75

NB 3.10 11 A R L 91

NB 3.11 12 P K L 88

NB 3.12 13 A R Q 86

NB 3.13 14 P R Q 90

*: Binding signal obtained at the end of injection (=maximal RU signal)

M

numbering according to Kabat.

TABLE VII

Clone ID SEQ | Position Position Binding**
D 11® 110% (RU)
NO

NB 3.4 5 L T 75

NB 3.14 15 L Q 79

NB 3.15 16 S T 22

**: Binding signal obtained at the end of injection (=maximal RU signal)

M

numbering according to Kabat.
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TABLE VIII
Clone ID SEQ | Position 14 | Position Position | Tag* Binding**
ID 83® 108 @ (RU)
NO:
NB 3.1 3 A K Q - 2
NB 3.2 4 A K Q + 0
NB 3.4 5 P R L - 59
Clone ID Position 14 | Position Position | Tag* Binding**
83 @ 108 @ (RU)
NB 4.1 17 P R L - 51
NB 4.2 18 P R L + 0
Clone ID Position 14 | Position Position | Tag* Binding**
83 ® 108 © (RU)
NB 6.1 19 P K Q + 0
NB 6.2 20 P K Q - 39
NB 6.4 21 P R L + 0
NB 6.5 22 P R L - 66

*. i “+”, this ISV contains additional amino acids at the C-terminal VTVSS end

**: Binding signal obtained at the end of injection (=maximal RU signal)

®: numbering acc. to Kabat (corresponds to the a.a. at position 87 in SEQ ID NO’s 3 to 5).

5 @ numbering acc. to Kabat (corresponds to the a.a. at position 123 in SEQ ID NO’s 3 to 5).
®: numbering acc. to Kabat (corresponds to the a.a. at position 86 in SEQ ID NO’s 17 and 18).
@ numbering acc. to Kabat (corresponds to the a.a. at position 116 in SEQ ID NO’s 17 and 18).
®). numbering acc. to Kabat (corresponds to the a.a. at position 86 in SEQ ID NO’s 19 to 22).
©). numbering acc. to Kabat (corresponds to the a.a. at position 112 in SEQ ID NO’s 19 to 22).
10

Again, without being limited to any specific hypothesis or explanation, the data
presented above shows that (various) substitutions to the C-terminal region (as defined

herein) of an ISV can alter/improve its tendency to give rise to protein interference.

15
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Example 4: representative protocols for performing the ADA assays of Figure 1.

This Example gives some representative but non-limiting conditions that could be

used for performing the competitive/bridging ADA assays schematically shown in Figure 1:

- ADA assay of Figure 1A in solution: Samples 100% matrix, 30°, 37°C, Acid treatment

5 using acetic acid in 10 matrix, 5°, RT, Preincubation/acid neutralisation
sample: ISV-Sulfo (:Tris) 1:1:1 (1: 0,9:0,9: 0,1), 1h, RT; On plate 1 h, RT; Wash 3x,
Readbuffer 4X

- ADA assay of Figure 1B in solution: Samples 20% matrix, 30°, 37°C, Preincubation
sample: ISV- -Sulfo 1:1:1, 1h, RT, On plate 1 h, RT, Wash 3x, Readbuffer 2x
10 - Sequential ADA assay of Figure 1C: Capture ISV-Bio, 1 h, RT, Wash 3X, Samples 20%
matrix, 15°, RT, On plate: 2h, RT, Wash 3X, Detection ALX-0141-Sulfo, 1h, RT, Wash
3x, Readbuffer 4X

Example 5: Predicting sensitivity of the ISV to aspecific protein interference using the

15 analvtical antibody.

This example describes a bridging/competition ADA assay using the analytical
antibody that can be used to predict sensitivity of an ISV to aspecific protein interference.
The ISV to be tested is diluted at a concentration of 10 pg/ml and incubated with the
analytical antibody at 400 ng/ml, purified according to Example 2, and incubated at 37°C at
20 600 rpm in 96 well polypropylene plates. The sample (50 uL) is then diluted 1/3 in 1:1
mixture (100 pL) of 2 pg/ml biotinylated and 2 pg/ml sulfo-tagged ISV and incubated for 1
hour at RT, 600 RPM. MSD MA®96-well Standard Streptavidin plates are blocked with 150
uL/well Superblock® T20 for 1 hour at RT, then washed 3 times with PBS/0.05% Tween20 =
wash buffer). Sample/ 1:1 mix (biotinylated and sulfo-tagged ISV) (50.0 pL) is transferred
25  from the polypropylene plate to the MSD plate and incubated for 1 hour at RT, 600 rpm.
Plates are washed three times prior to addition of 2 x Read Buffer (MSD) (150 uL/well) and
reading the ECL units (ECLU) on an MSD instrument (Sector Imager 2400 reader).
Using this assay, the ISVs of SEQ ID NO’s 23 to 30 were tested and compared. The
data are shown in Table IX. These data not only show that the assay described in this
30  Example can be used to predict the tendency of an ISV to give rise to protein interference, but
the data generated also confirm the findings from the earlier Examples on the effect of

substitutions in the C-terminal region. As can be seen, addition of 3 (and to lesser extent 1)
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Alanine residues at the C-terminus of the fully humanized ISV abolished its capacity to
compete with binding of the analytical antibody. Mutating position 14 on the wild type ISV
variant from Alanine to Proline clearly increased its capacity as competitor in the assay,
(=making the ISV variant more prone to aspecific protein interference), whereas mutating
5  position 83 and 108 did not clearly influenced the sensitivity of the ISV to aspecific protein
interference.
Table IX
ID affinity purified antibody THuP#002-001-ABL-08
ECLU in screening assay (using SEQ ID NO:1) 2919
Nanobody Variant (right hand column mentions the ECLU %o
humanizing substitutions and C-terminal additions made confirmatory reduction
compared to the wildtype sequence of SEQ ID NO: 23) assay
SEQ ID NO: 23 Wildtype VHH 2706 7.3
SEQ ID NO: 24 Wildtype VHH +A14P 268 90.8
SEQ ID NO: 25 Wildtype VHH +K83R 2460 15.71
SEQ ID NO: 26 Wildtype VHH +Q108L 2533 13.23
SEQ ID NO: 27 Wildtype VHH 319 89.1
+A14P+K83R+Q108L
SEQ ID NO: 28 Wildtype VHH + A14P + R39Q + 251 91.4
K83R +T91Y + Q108L
SEQ ID NO: 29 Wildtype VHH + A14P + R39Q + 1207 58.64
K83R+TO1Y + QI08L + 1
additional A at C-terminus (A114)
SEQIDNO:30 | Wildtype VHH + A14P + R39Q + 3301 -13.09
K83R+T91Y +QIl08L +3 A’sat
C-terminus (A114+A115+A116)
10  Example 6: Influence of the addition of amino acids to the C-terminus of anti-OX40L

Nanobodies on their OX40L blocking potency.

This example demonstrates that the C-terminal extension has no influence on activity

or blocking potency of the Nanobodies.



10

15

20

25

30

4 [TIN1# (N#E O IN#E L, N#E 11\ 1# <

WO 2012/175741 PCT/EP2012/062251
69

The in vitro potency of the trivalent bispecific sequence optimized anti-OX40L
Nanobody Nb 3.16 (SEQ ID NO: 31) was compared with the potency of the corresponding
Nanobody containing one additional Ala at its C-terminus Nb 3.17 (SEQ ID NO: 32).

A first assay, the T-cell activation assay, was performed as follows. PBMCs were
isolated from buffy coats (Red Cross, Ghent, Belgium) from healthy donors using Ficoll
Paque Plus reagent (GE Healthcare) and washed using RPMI 1640 complete medium
(RPMI1640 + GlutaMAX + 25 mM HEPES + 10% fetal bovine serum + 1%
Penicillin/Streptomycin; Invitrogen). The PBMC’s (1x10° cells/well) were stimulated with
phytohaemagglutinin (PHA-L; final concentration 0.6pg/ml) before the addition to 1x10*
hOX40L expressing CHO cells (irradiated with gamma scintillator at 3000 RAD; UZ Gent,
Belgium) and dilution series of anti-OX40L Nanobodies RPMI 1640 complete medium and
incubated for 22 hours at 37°C in CO, incubator. Production of IL2 by the PBMCs was
measured in ELISA. Wells of a Maxisorp plate were coated overnight at 4°C with anti-human
IL2 monoclonal antibody (BD Biosciences). After washing and blocking of the coated wells,
a 2 dilution of cell supernatant was added. As a standard, % serial dilutions of recombinant
human IL2 (BD Biosciences) starting from 2000 pg/ml were included. Detection was done
using biotinylated anti-human IL2 monoclonal antibody (BD Biosciences) and HRP
conjugated streptavidin (Thermo Scientific) and esTMB (SDT Reagents). The reaction was
stopped with 1IN HCI and the OD was read at 450 nm. As expected, the potency of the
trivalent bispecific sequence optimized Nanobody Nb 3.17 (IC50 = 0.13nM, 95% CI = 0.098-
0.17nM) was comparable to that of Nb 3.16 (IC50= 0.10nM, 95% CI = 0.071-0.15 nM).

In a second ELISA-based competition assay, a dilution series (from 1.5uM to 0.083
pM) of the Nanobodies were pre-incubated overnight at room temperature with 100ng/ml
human OX40/Fc (R&D Systems) and 10ng/ml biotinylated human OX40L (R&D Systems;
in-house biotinylated as described in Example 1) in PBS +0.1% BSA +0.01% Tween-20.
Next, the samples were incubated on Maxisorp plates coated with 10ug/ml anti-human Fc¢
Nanobody (in-house generated) and blocked with PBS + 1% BSA +0.1% Tween-20. Bound
human OX40/Fc was detected using HRP conjugated streptavidin (Thermo Scientific) and
sTMB (SDT Reagents). The reaction was stopped with IN HCI and the OD was read at 450
nm. In accordance with the cell-based assay, the potency of the trivalent bispecific sequence
optimized Nanobodies Nb 3.17 (IC50= 0.178nM, 95% CI = 0.152-0.200nM) was comparable
to that of Nb 3.16 (IC50 = 0.179nM, 95% CI = 0.149-0.215nM).
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Example 7: generation of monoclonal antibodv 21-4-3.

Two groups of different mice strains (BALB/c and NMRI - three mice each) were
intraperitoneally immunized with the Nanobody construct of SEQ ID NO:98 in WO
2006/122825, in a water-in-oil emulsion of equal volumes of antigen and Freund’s complete

5  orincomplete adjuvant) over a period of 39 days, with boosting until suitable antiserum titers
were obtained.

After asphyxiation of the stimulated mice in CO2, the spleens were aseptically
removed and a single cell suspension of pooled spleens was prepared. Spleen cells and
myeloma cells were washed several times with DMEM and fused in the presence of 1 ml

10 50% (w/v) PEG 3350 (ratio spleen cells to SP2/0 3:1). For fusion was used the myeloma cell
line SP2/0-Agl4 from German Collection of Microorganisms and Cell Cultures (DSMZ
GmbH, Braunschweig). This cell line is a hybrid between BALB/c spleen cells and the
myeloma cell line P3x63Ag8. The so produced hybridomas were resuspended in CGM
containing 20% FCS and aminopterin (HAT medium) and plated out (140 pl/well) into eight

15 96-well tissue culture flat-bottom plates (Corning-Costar) containing 140 pl/well CGM (20%
FCS) with peritoneal excudate cells as feeder cells. The plates were incubated for 10 days in
a complete growth medium (CGM) containing DMEM with supplements 2-mercaptoethanol,
L-Glutamin, Stable Glutamin, HT and non essential amino acids (in concentrations
recommended by the supplier) and FCS at different concentrations (10%, 15% or 20%).

20 During this period cells were fed two times with HAT medium. The cell culture supernatants
from hybridoma cells usually contained 1 to 20 ug/ml antibody, which were tested in a
binding ELISA to confirm binding to the Nanobody construct of SEQ ID NO:98 in WO
2006/122825.

Cells from positive 1gG producing wells were transferred into wells of 48 well plates

25  and cultivated for 2- 4 days (depending on growth characteristic of cells). Binding ELISA’s
on ALX081 and human/cynomolgus IgG were carried out in order to exclude the unspecific
binders. Hybridoma cells expressing binders specific for the Nanobody construct of SEQ ID
NO:98 in WO 2006/122825 were twice cloned using limited dilution. After fusion and
rescreening 7 primary cultures producing antibodies against ALX-081 were identified. All

30 these primary cultures produced antibodies not cross-reacting with human or cynomolgus
IgG. The primary cultures were recloned (twice).

Clone 21-4 (one of the clones that stably produced antibodies against ALX-081 after
the second cloning) was given the designation “ABHO0015” and was deposited with the
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Belgian Coordinated Collections of Micro-organisms (BCCM) in Ghent, Belgium on June 4,
2012 under accession number LMBP-9680-CB. The mouse monoclonal produced by
ABHO0015 was called 21-4-3: isotype determination for 21-4-3 showed an 1gG1 heavy chain
and a kappa light chain, which were sequenced (see SEQ ID NO’s: 35 and 36, respectively).
21-4-3 was shown to bind to the C-terminal region of the Nanobody construct of SEQ 1D
NO:98 in WO 2006/122825 (data not shown).

Example §: binding of 21-4 to an ISV is predictive of the tendency of an ISV to undergo

aspecific protein interference

This Example together with the following Example 9 demonstrates that binding of the
monoclonal 21-4 to an ISV can be used to predict (within the degrees of certainty indicated in
this Example) of whether a given ISV will have a tendency to undergo aspecific protein
interference (e.g. in an ADA assay).

This Example 8 in particular shows that 21-4 can be used to predict whether certain
proposed modifications to a given ISV (such as adding one or more amino acid residues to
the C-terminus of an ISV and/or substituting one or more amino acid substitutions within the
C-terminal region of an ISV) will lead to a reduction of the tendency of said ISV to undergo
aspecific protein interference.

In short, a set of 53 different Nanobodies and Nanobody constructs (see Figure 9 and
SEQ ID NO’s: 38 to 89) were tested for binding by monoclonal 21-4-3. The same
Nanobodies and Nanobody constructs were also tested for binding by purified preparations of
interference factor(s) obtained from three different human donors (referred to herein as
“Donor 87, “Donor 19” and “Donor 30”), to see if there was any correlation between binding
by 21-4 and by the purified interference factors.

It was established that binding of an ISV by 21-4 can indeed be used to predict
binding of the same ISV’s by the interference factor(s) (within the overall degree of
confidence provided by the data set out herein).

To demonstrate this, as detailed by the experimental data set out below, the binding of
the 53 Nanobodies or Nanobody constructs (as listed in Figure 9; see SEQ ID NO’s: 38 to 89)
by 21-4 was measured using a Biacore T100 (according to the protocol set out below) and
was compared to binding of a reference Nanobody or construct (also listed in Figure 9), as

measured using the same Biacore instrument and the same protocol. The results are shown in

Table X below.
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For each of the 53 Nanobodies or Nanobody constructs tested, the reference was
chosen such that compared to the reference, the tested Nanobodies or Nanobody constructs
either had one or more additional amino acid residues at the C-terminal end (which were
added in order to test the effect of such addition on protein interference, and in particular in
order to reduce said interference) and/or one or more mutations within the C-terminal region
(for example, as a result of humanization compared to the reference).

The results were expressed as a percentage reduction in binding (measured as RU
units) for the given Nanobody versus the binding of the reference (also measured in RU units
- for example, if the measured binding level (RU) of the reference Nanobody was 276 and the

10  binding level of the given Nanobody (also in RU) was 9, then the reduction in binding level
was to alevel of [9 RU/276 RU] x 100% = 3%), which means a reduction of 97% compared
to the reference (100%).

Similarly, binding of the purified interference factor(s) from each of the three donors
to each of the 53 Nanobodies or Nanobody constructs was measured using the same Biacore
instrument and compared to binding of the purified interference factor(s) to the same
reference Nanobody or construct. The results were similarly expressed as a percentage
reduction in binding of the interference factor to the given Nanobody or Nanobody construct
vs the reference.

It was found that for essentially all Nanobody or Nanobody construct in which one or

20  more amino acid residues had been added to the C-terminal end compared to the reference,
that the binding of the interference factor(s) was dramatically reduced. This again confirms
that adding one or more amino acid residues to the C-terminal end of an ISV (VTVSS) can
reduce aspecific protein interference in an ADA assay. It was also found that in the majority
of cases, only making substitutions within the C-terminal region (i.e. without adding one or
more amino acid residues to the C-terminus) compared to the reference often did not have a
similar dramatic impact on the binding of the interference factor(s).

The data was then further analysed to determine whether a reduction in binding by 21-
4 compared to the reference was in any way correlated with a reduction in binding by each of
the three different preparations of purified interference factor compared to the reference. Such

30  correlations were found.

For example, it was found that of the 54 Nanobodies or Nanobody constructs tested,

36 showed a reduction in binding by 21-4 of more than 70% compared to their respective



W W W6 % U89 w0l 90l %t Ut U W U W W W L AS
L108Q T110Q DIIS DEUS 'DZITS DIS QUAOT QMU QQ1AQU none IN QUOQU T110Q
S112G,  SMBGI QU1 PCT/EP2012/062251

79

reference sequence (with most of these 36 having one or more additional amino acid residues
at the C-terminus, in some cases in combination with substitutions within the C-terminal
region). Of these 36, 32 also showed reduction in binding by the interference factor(s)
compared to the reference of more than 50% (and in a large number of cases, in particular for
Nanobodies or Nanobody constructs with one or more amino acid residues added at the C-
terminus, the reduction was far greater than 50%, such as more than 70% or even more than
90%, see the data given in the Table X). This demonstrates that in 32 out of 36 cases (i.e.
89%), a reduction in binding by 21-4 of more than 70% (compared to the reference = 100%)
is predictive for a reduction in binding by the interference factors of more than 50%

10  (compared to the same reference). For clarity, in each case, the reduction was calculated as
100% - [the percentage given in the Tables below for the level of reduction achieved with the
Nanobody tested].

Similarly, it was found that of the 53 Nanobodies or Nanobody constructs tested, 33
showed a reduction in binding by 21-4 of more than 90% compared to their respective
reference sequence (again, with most of these 33 having one or more additional amino acid
residues at the C-terminus, in some cases in combination with substitutions within the C-
terminal region). Of these 33, 32 also showed reduction in binding by the interference
factor(s) compared to their respective reference sequence of more than 50%. This
demonstrates that in 32 out of 33 cases (i.e. 97%), a reduction in binding by 21-4 of more

20 than 90% (compared to the reference) is predictive for a reduction in binding by the
interference factors of more than 50% (compared to the same reference).

It should also be noted that such a reduction in binding of the interference factor(s) by
more than 50% (as evidenced by a reduction of binding by 21-4 of more than 70%) means
that such interference factor(s) essentially no longer interfere(s) with an ADA assay for the
ISV in question: experimental confirmation using an ADA assay showed that when the
binding by the interference factor(s) is reduced by more than 45%, that no significant
influence of the presence of the interference factor(s) on the ADA assay could be observed.
In this respect, it will be also be clear to the skilled person that this will even more so be the
case when the binding by interference factor(s) is reduced to an extent far greater than 50%

30  (such as by more than 70% or even more than 90%), as is observed in some cases (see again

the data presented herein).
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In fact, it has been found that a reduction of more than 45% of binding by 21-4 is
indicative of a reduction of binding by interference factors of more than 45%, which as
mentioned means that the interference factor(s) no longer interfere with the ADA assay.

Moreover, the data presented herein on the correlation between (reduction in) binding
by 21-4 and (reduction in) binding by interference factor also allowed the present inventors to
set an absolute value for the binding by 21-4 below which it can be expected (within the
confidence provided by the data set out in this Example 8) that an ISV or ISV-based construct
will not be susceptible to binding by interference factor(s) in a way that could interfere with
an ADA assay. As set out in the following Example 9, this value is 500 RU (determined and
calculated as set out in Example 9).

Monoclonal 21-4 was purified from the culture medium of the hybridoma obtained in
Example 7 above, as follows: Hybridoma cells secreting the monoclonal antibody 21-4-3
were cultured in spinner flasks in serum free medium (CD Hybridoma, Gibco, supplemented
with 8mM L-glutamine (Invitrogen) and 1xcholesterol (250x cholersterol lipid concentrate,
Gibco)) at a volume of 100mL or 500mL. The cleared supernatant was filtered, and the
murine IgG1 captured on a ProteinA column (HiTrap MabSelect SuRe, SmL, GE Healthcare)
at a reduced flow rate of 2mL/min. Bound antibody was eluted in 0.1M citrate buffer pH3.0,
and elution fractions (of SmL) directly neutralized with 1mL of 1M TRIS pH9. Purity of the
antibody was verified by reducing and non-reducing SDS-PAGE.

The purified preparations of interference factor(s) from Donors 8 and 19 were
obtained from serum samples from said donors by means of affinity purification, essentially
as described in Example 2A. The interference factor(s) from Donor 30 were obtained from a
serum sample of Donor 30, essentially as described in Example 2B.

To determine the binding of 21-4 to each of the Nanobodies or Nanobody constructs,
the protocol described in Example 9 was used.

The binding of the interference factors from the three donors to each of the
Nanobodies or Nanobody constructs was determined using a Biacore T100 essentially as
described in Example 3, using the interference factor from each of the donors 8, 19 and 30,

directly immobilized on a CMS5 sensor chip.

Example 9: protocol for predicting whether an ISV will have a tendency to undergo

aspecific protein interference (using monoclonal 21-4).

tL
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Binding measurements were performed using a Biacore T100 using a CM5 T120416
sensor chip, with running buffer HBS-EP+, 25°C. 21-4 was captured via immobilized rabbit
anti-mouse IgG, as it was found that directly immobilized mAb 21-4-3 surface could not
efficiently be regenerated. The anti-mouse IgG used was a polyclonal rabbit anti-mouse IgG
antibodies reacting with all IgG subclasses, IgA and IgM (GE Healthcare; Cat#BR-1008-38;
Lot#10056316). Immobilisation of the anti-mouse IgG was performed using manual amine
coupling using a 7 minute injection of EDC/NHS for activation and a 7 minute injection of
IM ethanolamine HCI pH 8.5 for deactivation (Biacore, amine coupling kit). Binding
conditions are listed in Table XI. Based on the immobilization level and MW of the proteins,
the theoretical Riax for mAb21-4-3 binding to the immobilized anti-mouse IgG was

~13000RU (when one mAb21-4-3 molecule is binding to one anti-mouse IgG molecule).

Table XI
Protein Conc. Contact Flow rate | Immobilization Immobilization
(ug/ml) | time (s) (ul/min) buffer level (RU)
Anti-mouse IgG 30 420 5 10mM acetate pHS5.0 | 13028
Anti-mouse IgG 30 420 5 10mM acetate pH5.0 | 13318
24

The conditions used for the binding experiment (Biacore T100) using 21-4
immobilized in the manner are given in Table XII. The anti-mouse IgG surface could
successfully be regenerated after capture of mAb21-4-3 and injection of all samples (with a

limited increase for baseline level after cach regeneration).
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Table XII
Capture
Flow path 4
Flow rate (ul/min) 10
Contact time (s) 180
Concentration (pg/ml) 10
Binding and dissociation
Flow path 3.4
Flow rate (ul/min) 45
Sample contact time (s) 120
Sample concentration (nM) 500
Dissociation time (s) 600
Regenerationl
Flow path 3.4
Flow rate (ul/min) 10
Regeneration contact time (s) 180
Regeneration buffer 10mM Glycine-HCI pH1.7
Stabilization time (s) 120

If ... Then.. .Else

If after regeneration] >20RU on Fc4

Else exit cycle

Regeneration2

Flow path 3.4

Flow rate (ul/min) 10

Regeneration contact time (s) 120

Regeneration buffer 10mM Glycine-HCIl pH1.7
Stabilization time (s) 120
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The above protocol was used to generate the 21-4 binding data set out in Table X.
When the absolute values for RU were considered (after adjusting the measured RU value for
the molecular weight of the ISV, protein or polypeptide according to the formula ([RU
measured]/[MW of the protein] x 10°), it was found that the Nanobodies and Nanobody
constructs mentioned in Table X that had an added alanine residue and that showed >90%
reduction in binding to both 21-4 as well as interference factors, generally provided RU
values of between 30RU and 400RU (with the corresponding reference Nanobodies or
polypeptides — as listed in Figure 9 — having RU values of more than 1000, usually more than
1500, and often more than 2000).

Based on this, it was considered that an (adjusted) RU value of less than 500 in this
assay would be clearly indicative of an ISV (or a protein or polypeptide that comprises as
least one IS, as described herein) that will (essentially) not be bound by interference factors in

a manner that would interfere with an ADA assay.

The entire contents of all of the references (including literature references, issued
patents, published patent applications, and co-pending patent applications) cited throughout
this application are hereby expressly incorporated by reference, in particular for the teaching

that is referenced herein.
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to their respective WD 2012/175741PCT/ EP2012/ 062251 79 reference sequence
(with nost of_ the avi ne ok, .nor.e .addi tj onal ami no acid residues at
the C-ternnus, Hiz%\gg?r%n é”%freég‘b?ynﬁglbé‘r)nlinn Iflflb%ach/i){ 'ﬁr}gﬁ%ﬁ%ﬁfi ons within the
C-t eromi nal -r egEan) or Oaddneseradby 1 322 pihSehisShemtdk seducdri on i n binding by the
interference factor(s) conpared to the reference of nore than 50% (and in a
| ar ge nunber oF leAaged (andprefsrable Lipa?) noyhiskershedr&dyor Nanobody constructs
with one or nore amno acid residues added at the C-term nus, the reduction
was far greater than 50% such as nore than 70% or even nore than 90% see
the data given in the Table X). This denonstrates that in 32 out of 36
cases (i3-elmggogelobulinedingle verrblgdesnaidi(Hg byrogin ar pdlypaptide aérandii@% ¢eionpar ed
to the refer: =100% i s.predictive for a reduction in binding by the
interfer eng’eﬁﬁlgf}é?%ggﬁc%%é&t han 50% 10(conpared to the sane reference).
For clarity, in each case, the reduction was cal culated as 100% - [the

percentage_given in the Tabl es below for the | evel of reduction achieved
with th 'NQH@HB@!%JO]P@Q Bpgle variable domain (ISV), which is either a Nanobody or an ISV that

comprises a VH sequence or that is derived from a VH sequence, which ISV has a C-
terminal end of the sequence VIVSS(X)n, in which n is 1 to 10, preferably 1 to 5, such
as 1,2, 3,4 or 5 (and preferably 1 or 2, such as 1), and in which each X is an (preferably

30 naturally occurring) amino acid residue that is independently chosen (and preferably



Simlarly, it was found that of the 53 Nanobodi es or Nanobody constructs
tested, 33 showed a reduction in binding by 21-4 of nore than 90% conpared
to their wospext/se reference sequence (again, w th nosPCoEPRI1IR®62238 havi ng
one or nore additional amno acid resig es at the Gtermnus, in sone cases
in conbination with substitutions within the G termnal region). O these
33, 32 also showed reduction in binding by the interference factor(s)
conpar ed t §dehgideniivehnses ro@ the g repsEEg R AlBIns (Anpzlacing £p), salise (i s
denonstr at j - (4 . 979 . ' i.h bi nding
by 21-4 of %&E%&ﬂgﬁg‘é@% ggfgrlr%g? ggﬁ)slgsotth%t%{r ef é)r{%%%%ﬁlé’i g%&%@?‘c ive for a
reducti on polypeptdiervghillycdnbesnd suick mh é8'€riael frafetabiwsieh aWabblgt X%-( conpar ed
to the same reference). It should al so be noted that such a reduction
in bindingt?ﬁ“Wﬁ8n$nterference factor(s) by nmore than 50% (as evi denced by
a reduction of binding by 21-4 of nore than 70% neans that such
interference factor(s) essentially no longer interfere(s) with an ADA assay
for the 3. Simimngglebulingmmgle xpaabladamaih (ONHF proteit dopolysiptige accoADAs &ssayof
showed t hat, when .t he. bi.ndi ng b e interferen factor(s) is reduced by
nore t han ﬁ%&@s?ﬁaﬁgﬁ£lgﬁéﬁﬁﬁﬁ%ﬁﬁﬁﬁ?ﬁFFﬁéggés%ﬁgPﬁﬁxé?esence of the
interference factor(s) on the ADA assay could be observed. In this respect,
it will Gelahsoogebdinesmglit varidbée ddmdih €LbVpeprorim dhpdlypdptide widordiey enanyarfe so
be the case when .t he bjndi by interference factor IS reduced to an

ext ent farCBPB%PéﬂQPﬂ% %%@33é6¥W§3®71 ng yﬁﬁﬁé)ﬁﬁﬁ%ﬁ%b@%%?sg§@ﬁﬂﬁﬁ#e t han
90%1p as i §4i9 2d, A5 i rein.
MO D15 1B B P i cP PR RO Mhanlifle O0A MM AEAEG e
reducti on ofeasmye®RUhautneaBsshefmdieendirmeeiphyt of thedlSiVs pratein capolypemideaceedngt i on
of bindingtbﬁk%nterfﬁgipce faél [ o%tnnr% Igago 5% which as nentioned
means t hat ‘4 NE P1RTES FBFSReasuFe i/f%lﬁ’}fg St Hg_ %nt erfere with the ADA
assay. Moreover, the data presented herein on the correlation between
(r educt i’on Mathodofondiedgptiby whtthdr amif \( pephottin anpdlypepbidadompridiyg atritast bes ence
factor als?ﬂqlLﬁmed th&%grﬁgent i.nvent.ors.to set an agsolut val ue for the
bi ndi ng by "1 M4 BEIEGIRERhPOFFT {NPAR e BRPEETEROFHIN Tich 2 AR ADBhPIsABTEE

provi ded byethe déﬁ;p@sﬁgﬁoeﬁyﬁnmg laﬁ h&hﬁmﬁzs&sgw ﬁa%)t 1&43@&0@55%%&%@% S¥- based

construct will not be susceptible to binding by interference factor(s) in a
way that coul 4) icomteetingrseidiSthoramotaDApdgmatide wih setantbdyi thatthae béal | owi ng

Exanple 9, this lue s 500 RU (.determ.n nd 1Qcal cul as, set out in
Ecanpl & 99 NonobRiE 2R mat i AR s en StEdr o B ehar Gt RS ¢ e
hybri doma obt ai asidity © reéafe@nd/ oabieo tasCi@hienend by fid doveungel | s
secreting the nonoclonal antibody 21-4-3 were cultured in spinner flasks in

serum free medDdgicraoning whatlss said [&Vhewtcis gppelzpaniide ds baung bgrsmdangbedyaini ne
(I nyikt rogen) and,: ol (250x chol ersterol |ipid concentrate,

(€] bég)) at a vo?ﬁgéﬁg@h%%gﬁé or 500m.. The cl eared supernatant was
filtered, and the nurine 1gGlL captured on a Protei nA colum (Hi Trap

MabSel ect SuRe,. 5nL, GE Heal thcare) at a reduced flow rate of 2n/m n.
Bound anti Mfgkpwgorém&t@&wrﬁ TomwhichtheSy 5 ¢thera Narpbody ghan(athgil8N (i.e.
fractions (O kb HWDESH) YR RUE VA dSfin W il ¢ . Purity of
t he anti body Qas veri??e&bbf/reduggng and nonf%gﬁﬁﬁ?%gﬁgggﬁgch. 20The
purified preparations of interference factor(s) from Donors 8 and 19 were

bt ai f I f id. b f affinit
pur 111 cai DR GG 5Pl T 1 BEAOTH BV oA The | nt or { br ence

factor(s) from Donor 30 were obtained froma serum sanple of Donor 30,
essentially as described in Exanple 2B. To determ ne the binding of
21-4 to @ag@ﬂm‘d acherdiegriolvnyipBelaiprs Nainbbio sihichche protit o1 peliypeptide hac sid

descri bed .§V§¥%$Bhg 9 %%s used. The binding of the interference factors
from the tHted donore t g%ch of the Nanobodi es or Nanobody constructs was
determ ned using a Biacore T100 essentially as described in Exanple 3,
using the interference factor fromeach of the donors 8, 19 and 30,
directly imobilized on a CVMb sensor chip. 30 WO

2012/ 175741PCT/ EP2012/ 062251 81 Bi ndi ng nmeasurenents were perfornmed
using a Biacore T100 using a CVMb T120416 sensor chip, with running buffer
HBS- EP+, 25C. 21-4 was captured via inmobilized rabbit anti-nouse 1gG as
it was found that directly imobilized mAb 21-4-3 surface could not
efficiently be regenerated. The anti-nouse |1gG used was a pol ycl onal rabbit
anti-nouse 1 gG anti bodies reacting with all 1gG subcl asses, 1gA and IgM (CGE
Heal t hcare; Cat#BR-1008-38; Lot#10056316) | mmuobilisation of the anti-nouse
| gG was performed using manual am ne coupling using a 7 mnute injection of
EDC/ NHS for activation and a 7 mnute injection of 1M ethanol am ne HC1 pH

~ - ¢ I . - o - .



the theoretical Rmax for mAb21-4-3 binding to the i mobilized anti-nouse

| gG was -13000RU (when one nmAb21-4-3 nolecule is binding to one anti-nouse
| gG nol ecwibep12/iTatiie XI Protein Conc. (tlg/ ml) Contact PCEEPEGIR/OFI26W rat e
(pllm n) Imobilization buffer | nobil 'ézati on level (RU) Anti-nouse 1gG 30
420 5 10nM acetate pH5.0 13028 Anti-nouse 1gG 30 420 24 5 10nM acetate

pH5. 0 13318 The conditions used for the binding exgeri nment (Biacore T100)
usi ng 2114Method apeprdine (i sqof dlaipise tRd SnBr Wil thyi Toetihat therbny . @rotein or The

anti - nouse UL o ; 3 r f ure of
SPTIRER eE SRA Ee S

basel i ne | eanddiveafitear (@dek arheglemenatehsed yisk o givire tdel to Caph precirlimar fpahde.

12. Method according to any of claims 7 or 11, in which the antibody is a polyclonal
antibody.

13. Method according to any of claims 7 to 12, in which the antibody is a polyclonal antibody

that has been obtained, starting from a biological sample that has been obtained from a

10 human subject and that is suitable as a starting material for obtaining polyclonal
antibodies, by a method that comprises at least one step of (immuno)affinity
chromatography in which affinity matrix is used that carries the ISV or protein or
polypeptide comprising at least one ISV and/or in which the ISV or protein or
polypeptide comprising at least one ISV is used as the affinity moiety or antigen, and
optionally one or more further steps for isolating and/or purifying a polyclonal antibody

from said sample (performed either before and/or after said affinity step).

14. Method according to claim 13, in which the ISV or protein or polypeptide comprising at
least one ISV that is carried on the affinity matrix and/or that is used as the affinity
20 moiety or antigen is an ISV or protein or polypeptide comprising at least one ISV that
ends at its C-terminal end with the amino acid sequence VTVSS (SEQ ID NO:33), or in
which the ISV or protein or polypeptide comprising at least one ISV that is carried on the
affinity matrix anci/ér that is used as the affinity moiety or antigen has at its C-terminal
end an ISV or Nanobody that ends at its C-terminal end with the amino acid sequence

VTVSS (SEQ ID NO:33). -

15. Method according to claim 13 or 14, in which that the ISV or protein or polypeptide
comprising at least one ISV that is carried on the affinity matrix and/or that is used as the
affinity moiety or antigen is an ISV or protein or polypeptide comprising at least one ISV,

30 that ends at its C-terminal end with the amino acid sequence VTVSS (SEQ ID NO:33)
and that has a proline residue on position 14; or in which the ISV or protein or

polypeptide comprising at least one ISV that is carried on the affinity matrix and/or that is



Flow rate (pl/mn) Contact tinme (s) Concentration (ug/m) Binding and

di ssoci ation Flow path3,4 Flow rate (ul/mn)45 Sanple contact tine (s)120
Sanpl e comoentyiasidon (nM 500 Di ssociation tine (s)E 600PREgPFa@zAti2dnl Fl ow
path3,4 Flow rate (pl/mn)10 Regener até7on contact tine (s)180 Regeneration
buffer Stabilization tine ( s) If . Then. Else 10n1vIGIyC| ne- HC1 pH1.7 120

If after regenerationl >20RU on Fc4 El se exit cycle eneration2 Fl ow
pat h3, 4 Fl‘biﬁﬁra%lfh@ limlf@/ RegEget léﬁslaéﬁsgo‘ﬁf%’élﬁl ?qdﬁéa’e&?bppé‘a@ﬁératl on

buffer10 2t 1048 Bhd 1AL ds 2MRs €S ihdCnd Wh th
2012/ 175% EP20 06 %1 83 ﬁe aaovse rotlocgﬁndwas ugg n%oo

gener at e tdvad %I;udndal\h”ﬂVSS (Sla@ aADED: 38 pand that‘ﬂaalsla@mhne\ﬁdﬁadu&d)rep@limm e val ues
for RU were considered (after adjusting the nmeasured RU val ue for the
nol ecul ar wei ght of the ISV, protein or polypeptide according to the

formul a 16[ RekHIBRSLH: € i‘i%/tcl; MY of c15:BR 18104 S! 1'ﬂ]wﬁicﬁl-@&§9 the 'ISV‘@@N&W thigd the

Nanobodi es and Nanobody conhstructs nentioned Tabl e X that had an added

al ani ne r esirdeseorathe affmaty whiowedds0 094 seded ad ﬂ)ﬂ affmltblmdﬁiryg)rtaotlbftnlh a21-4 as

well as int erfereng g/r en,ercg#I !i/ép \( d RU val ues ,of. bcg va;en 30RU

and 200RU TRt nd ol human SR (R Gb A ST En e ORER AL B des - as

listed in nirgdhiRdVHHR AtheRbbdalUaRh @b aBiLEliZddambE00H); @8 akhi¢h ARy € t han

1500, and often nore than 2000% 10Based on t hi S, it was considered that an
¢pe

(adj ust ed) ISRUbaraf deregir Nawbodwbsed doig thattihryriad enfhaslinity metrey angfqryhat
I ndi Sat Ive s%fseda:fé til§¥i(f%§tyqn(ﬂgt?/ ?'a 1&311 e !ﬁy PEE! ttérgﬁnzh ngl aft PP’ ¥ ?\]%ﬁob%sdy

that is a sequence-optimized and/or humanized Nanobody (such as a sequence-optimized

and/or humanized VHH or a camelized VH, such as a camelized human VH).

17. Method according to any of claims 15 or 16, in which that the ISV or Nanobody that is
carried on the affinity matrix and/or that is used as the affinity moiety or antigen is a
sequence-optimized and/or humanized Nanobody that ends at its C-terminal end with the
amino acid sequence VI'VSS (SEQ ID NO:33) and that has a proline residue on position
14 which has been introduced as part of the humanization and/or sequence optimization
of the corresponding naturally occurring VHH; or in which the ISV-based drug or

20 Nanobody-based drug that is carried on the affinity matrix and/or that is used as the
affinity moiety or antigen has at its C-terminal end a sequence-optimized and/or
humanized Nanobody that ends at its C-terminal end with the amino acid sequence
VTVSS (SEQ ID NO:33) and that has a proline residue on position 14 which has been
introduced as part of the humanization and/or sequence optimization of the corresponding

naturally occurring VHH.

18. Method according to any of claims 7 to 11, in which the antibody is a monoclonal

antibody.

30 19. Method according to any of claims 7 to 11 or 18, in which the antibody is a polyclonal
antibody that has been obtained, starting from a biological sample that has been obtained

from a human subject and that is suitable as a starting material for obtaining monoclonal,



| east one IS, as described herein) that will (essentially) not be bound by
interference factors in a manner that would interfere with an ADA assay.
The entirwocortest4s of all of the references (includingPCirtEPe@ER06251
references, issued patents, published %tent applications, and co-pending
pat ent applications) cited thr oughout i s application are hereby expressly
|ncorporated by reference articular for the teaching that is

[ of or bnced HRErod thi COPEFists P fopserms SPeTIERIDIDF DD B AN VE.

| nmunogl o I y or
o | SVt han oS BN AR] IR NERTRI b e L e ar R % s
derived f rmml@clMHl setdwehycﬂea,t szctchsduS‘IB‘ﬁ,aNarmb@dy,ésmhaad:d énd ooNahdﬂmd&equence

VTVSS 2 3 whi ch h X
VTS o) My e B b parieuf Qe bR ERLET O ). 350 ShriaE e o =
Al a; or  Nmgrelfudh& stc?ps(f@inlgolﬁﬁﬁé ﬁfd%}l ﬁﬁm:f-ylﬁé a%ﬁodo@lo‘ﬁ@l' &ﬂb@(ﬁpﬂoﬁ% saidQadiplOr

n=2or 3in which at |east one = h the remaining anino
aci d resi dperfxmpet eigher h@femmdémaﬁyr &akd)@ewning(ﬁmdémyelnmqmrmn@) occurring

am no acid but preferably 10bei ng i ndependently chosen from Val, Leu and/or
Ile); or n=2o0or 3in which all but one X = Ala or Ay (with the

remai ni 9. MAHHA ad€drdinz@s UL 1 ieitieh thrdspenRdanbbydychasedsddriameany
naturally occurring am no aci d but preferabl y bei ng independently chosen
from Val , $eeengigdirdeleptien step ends 4t i Ettéﬁrwn@lrenédwﬁp@ptam@ e 89guersist ai ns such
an lgv (a”Q R %Egbr'ﬁ’ %)“fi} q% ?&Otﬂle alsédsdx& BFN%&%' %’Aged (ﬁu fhat
Innunoglobulln singl'e variabl'e donmal n protein or ype de

accordi ng isased ﬁm tm: %reenmg/\dm @ftcudm s%elihas2at®trs CBte(rxﬁﬁﬁl a{dezfrﬂrsa/béryNéndbbdﬁ) in
whi ch each X = 3 (and preferably 1 or 2) in
whi ch eachth® endmaaﬁs Grtemﬁnal 62d “zthdhe sw%@l%?eepe%cst}f@Vas REQYDINCWAL- ch” each
X = dy 3 Imunogl obulin single variable domain (1SV), protein or

pol ypeptide according to claiml, in which Xis not cysteine. 4

| mmunogl2dbMeithodsicogtimgvaciaahll€ od 0@ Wit IS Wor Nandlsodgithétes usedNatiebody or

an ISV that conprises a VH se uence or that ived froma VH sequence,
ARV i S T R Tk s MR A 1

to 10, pr ewlvelsl(me ItD)N@v 33@%@ i3 hds a gmhﬁe rééuf% aPpdsattsh 1, of sramky e or 2,

such as 1), and in which each X is an (preferably 30nat ural Iy occurring)
ami no aci diS'ebistddrughert Ninobpddbyred dara thyt is hewien tiassdeqingf @rsalskton w6

2012/ 1757 IE 012/ 0 i ndependent ch en fromth (o)

consi sti ngha(? éf’? eﬁ%m(ip i a&l@?’%g@a@%ﬁ X/%ﬂa% {)}? 8Tt%’?}8fl?“}§nglﬁﬁl tﬁg

i sol euci nearhiny,acitl defju éﬂaevmwse @ J INOG3)S atDtha 8 1agirfigie Rbidae RIPkRioR Or
pol ypepti de which cont ains such an ISV (and preferably such a Nanobody) at

its2@-termthal end. 5. Imunogl obulin single variable domain (1SV), protein
or pol ypeptide according to any of clains 1-4, which in which said
(Ctermnal) 1SV is a Nanobody. 6 | munogl obulin single variable domain

(1SV), peodMethvdaccq@dingpe plirdé9amrer i, rgwhizhalyISM ocNaidsdil tHat whisehinitas an
RU val ue for binding by 21-4 of |ess than 500, as determ ned_ 1Qusi ng
Bi acor e actEFENEPLEleehy PeRisScsHudise-optimizen a@%&ﬁb%ﬁl@%%@%é)é@% Pusti ng

t he measur gd Rbh &ab il Qf ardd HIRaGLUE & pMet 9RImAlzehRAT | aPL Ohfdifh Q"

pol ypepti de accor 3(% ng 1t 0 tnﬁ or r?u% [H RU rreasnt}r e ? X M? * %e pr otCel n] x

106) . human VH); or in which the ISV-based drug or Nanobody—based drug that is used in the
screening or selection step has at its C-terminal end an ISV or Nanobody that is a
sequence-optimized and/or humanized Nanobody (such as a sequence-optimized and/or

humanized VHH or a camelized VH, such as a camelized human VH).

30  23. Method according to any of claims 21 to 22, in which the ISV or Nanobody that is used in
the screening or selection step is a sequence-optimized and/or humanized Nanobody that

ends at its C-terminal end with the amino acid sequence VITVSS (SEQ ID NO:33) and



7. Method for predicting whether an ISV or protein or polypeptide
conprising at least one ISV will give rise to protein interference in an

i Mmunoassw 281¢t15as an ADA assay, said net hod conpri si ngCpaPR@ri52281 an

i mmunoassay that at |east conprises thggsteps of : (i) contacting said ISV
or protein/polypeptide with an anti body” that has been obtained froma human
subj ect and that has been selected/isol ated pased on its abiljty to

recogni ze 'g‘ﬁﬂlﬁ%?ra B PRE TSN ER DT B s g?enslairadq as Bt N

(i) deterphnhnenRShBSF sq@bibe opYmiPitRh &I thelorRObrRER AR all P o QAHAG, bY said
anti body in 20said irrrrunge;%saf.o%fmwbt hod ac&lz)rgdl‘%ngﬁ{t%é ag]@%];l}?n()?, I m which

t he | SV i sVéil;hein whidhnlobbdirbaved dn{ooheanobbBvbdsied drughhters usdaan tiie Nanobody)
that is a VH donain or .that conmprises a. VH domain. 9. Methad cording to
clai m 7 or SEECHE QPRI S &5 F 4L REMBELEY ¢ TORGEORBE AL @ ng t o any
of clai ms Kulknifed Nihotbi ¢ hat HRIsRE AL ELRAha R ¥REPHE dBiliPRis dfledcdY at its
Ctermnal_end. WO 2012/ 175741PCT/ EP2012/062251 86 11. Method according to
any of cl aVAy'SE (SEQUR NOw 3umend that hes 4 profine residue loa poStion p# gthedhrhagbeen

pol ypepti de, bi.nds to sai ntibod.in ste i1) means t.hat.the | SV, protein
b oty peptiediei s ed 3 edihiag e il Shochiviphe BRARR b IR LT o ¥pBHR L ng
rise to) stugbrapyot&irfing Vi ference. 12. Method according to any of clains 7
or 11, in which the antibody is a polyclonal antibody. 13. Method accordi ng
to any of claims 7 to 12, in which the antibody is a polyclonal antibody

t hat, ,has,4b i I f &7 Q] . hat .peen
obt A nogrt FEm BBl Skt R a1 SV 3Eb En PR BB ep BB RET e,
f or obt ai natigaspohy IS\owiéll giaatisbadioesas high ar inetdaad tehdhcg anginé sesStoaprdteast

one step of (iLnmmung)affinity chromatography in which affinity matrix is
used that HAFFGTECeihan auRtasaY Ry AT Brrr ity PRt deddoMeKiPsItHG %4t | east one

| SV and/ or | i : 70 it . L S l:east
one 118V 1 SR OR B g B e B T Py SRy
mor e f urt hthe bdoeelps sbom ¢Sohwdmipiagdéadd methoidfepmpgsiag petfymhiopah ant i body
fromsaid sanple (perforned either before and/or after said affinity step).
1" Vet hod BERRTE Rt Gt sk RnPRes RERPLRE

( PH( ‘the ISV or protein or

pol ypept i df” C oMy tsding sl ISVQ}%NaﬂBBocP/S%rtIBtha%&l &A1 0BEdRBadn @) it t Y
matrix and/or that is used as the affinity 20noiety or antigen is an ISV or
protein or pol ypeprindslosampiibedng!l -4t(i.¢ oaet asghe ‘@@ richheniéhods”)atnd t s

G-terminal .end with .the am i VIVSS, ( SEQ | 3 j
whi ch the 118V of Byt BEATBH D T ST BUTEBRBr {Ry 2 YAt BRO S ot 1 s

carried on the afifgh RitoyndBY EHexmedtbl@ral ihidodi 81 USBaidsmhi@o@khy.ni ty noiety
or antigen has at its Ctermnal end an ISV or Nanobody that ends at its

C-téPminal end with the anino acid sequence VTVSS (SEQ I D NO 33). 15.

Met hod c ' |.aj r. - i V_0 ] or
pol ypeptr dctisache st Mshd 28 imhich Bo SR bl NS OB BV, 7
mat ri X and(ier othbathan 8 Naaelsbdg3 tiah & aVHi duiniayn obthet gongrisand Viedorh&nan | SV or
protein or pol ypeptide conprising at |east one ISV, 30that ends at its
C-termnal end with the am no acid sequence VIVSS (SEQ I D NG 33) and that
has a pngl M&%Jdea%bél’_dﬁlgqgcféﬁﬁ'ztt'o‘i"is,ji%;w}%hHl'%l%'ié’gl\faﬂ&d V or protein or
pol ypeptide conprising at least one ISV that is carried on the affinity
matrix and/or that is WD 2012/175741PCT/ EP2012/ 062251 87 used as the

affinit jety or gntigen has at its Gtermnagl end. is an ISV.or prqtein
or pol ypdpMetietasming gy fala 4R s binheatning’ ilpeptqchastiid end
w th the amgwne: @ciderapgiienge VIVSS (SEQ I D NO 33) and that has a proline
residue on position 14. 16. Method according to any of clains 13 to 15, in
whi ch that the ISV or Nanobody that is carried on the affinity matrix

and/ or at, l.s used .as .the affinit -eLy. or_antigen is.a

cequenc e out AR E R b A%y Bhalimiagt Ravto e edfontilebufyn dherotggel mi ze
andBor hungid edn Wddn@le @ canel i zed VH, such as a canelized human VH); or
in which the | SV-based drug or Nanobody-based drug that is carried on the
affinity matrix and/or that 10is used as the affinity noiety or antigen has
at its Ctermnal end an | SV or Nanobody that is a sequence-optim zed

and/ or humani zed Nanobody (such as a sequence-optim zed and/ or hunmani zed
VHH or a canelized VH, such as a canelized hunman VH). 17. Method according
to any of clains 15 or 16, in which that the ISV or Nanobody that is
carried on the affinity matrix and/or that is used as the affinity noiety
or antigen is a sequence-optim zed and/ or humani zed Nanobody that ends at
its CGtermnal end with the am no acid sequence VTVSS (SEQ | D NGO 33) and
that has a proline residue on position 14 which has been introduced as part
of the humani zati on and/or sequence optim zation of the correspondi ng

N o



18. Method according to any of clains 7 to 11, in which the antibody is a
nonocl onal anti body. 3019. Method according to any of clains 7 to 11 or 18,
i n whi ch wheomnt7taedy is a pol ycl onal antibody that hasPoE@arR2@bioei2aed,
starting froma biological sanple that @as’ been obtained froma hunman
subject and that is suitable as a star(t) ng material for obtaining
nnnoclonal WO 2012/ 175741PCT/ EP2012/ 062251 88 by a nmethod that conprises
at | east29oRBAr@reiistfgmmesisien drat compates gn iRV VNPt ainpql Bveptig Aesrdiye to

| SV- based e ng and sel ecting a
nonocl onal gﬁn(tgflcg%lgy {?%ﬁ@%?l%gsg%ggg@g@dé &gjﬂé (ﬂlgl%gggg‘%{cﬁg%t- based drug or
Nanobodybased drug (and in particular to the Cterm nal end of the sane),
and optionally one or nore further steps for isolating and/or purifying a
nonocl ongy f jLher before and/or after
sai d scr eem ng a&g]}é lcro Og@tggg&s Bg{é%ﬁﬁg%qg%%h? od according to claim 19,
in which the sbﬁ\éoﬁfpohi&lﬂﬂ@ﬂ’ypfd’ﬂah ok polypadide s it ds€ f@ erthimgenO bf & ehregici on
step ends at({ts Cterminal end with the am no acid sequence 10VTVSS ( SEQ

I D NO 33), IfeAssifisdHmRdeingvalied drug or Nanobody- based drug that is
used in the an | SV or
Nanobody tha?ggﬁggl ﬂﬁltgﬁﬁgfﬁﬁﬁfﬁéﬁk Q%eﬁhw %ﬁggrﬁgﬁgkﬁghggg%ence VTVSS
(SEQ I D NGO 33)1b362t](1el%phmﬂlaaclog'rcdﬂylgctt\m lmem)m\'zlzﬁlobntlz(adnmmsmndcﬁhe.tahe | SV or

Nanobody that is u |nt reen or _se ctlon step.ends at jits

Gt erm mal o RCH AT O ¢ OGRS REdR 0 1B R S 35°56d ¢ hat
has 1@ proli na,vgegysq%a@gtl&gg;dogﬂlslﬁ,d/&r in which the | SV-based drug or
Nanobody- based drug that is used in the screening or selection step has at
its G terninakiddAY, aretdis\podypeRtidolssdgh thakit h@medlsalghfq (eef@abloraxpreasedend wit h

2l posi 11 on 20T S DRYRRE Gt R CATRY Ah 49 130 BF RS T UiPch the.

| SV or Nanobq@ydagzbaﬁmb& wsEer duaht he screening or sel ection step is a
sequence-opti m zed and/ or humani zed Nanobody (such as a sequence-optim zed
and/ or humamsz@dSVHPrOéqﬂn,awémwtldcz@whmna@u@w sempoghemisiipieddadimbs VH) ; or
in which the e h t he
screeni ng or s%Y%lgtt'%ise ggo g'lth g&aﬁggmg[é QQ\QQXHQ%%&%SQ%#&% éla%gmiqﬁg%%ggvﬁ}nobody
that is a sequengef aptdsoB zleﬁs audy i3rat heaseaimi Zedk I\ﬂaﬂeﬁmbm asleadd t@S waaeks or
sequence-optim zed and/or humanj zed VHH or a can'tgl i Ziefa VH, such as a

canel i zed hurfaiFagigpe mantih 91 ek kaaerdbe of Mg Pentimpt ifesitd mopds on ailgasys  jn
whi ch the | S\ er.Nanghody LalSadisifliddy t he screening or selection step
is a sequenceno t% zed a%%?%rahﬁ?mn:ﬁzed Nanobody that ends at its
C-termnal end wth the am no acid sequence VIVSS (SEQ I D NO 33) and WO
2012/ 17574 /| EP2012/ 6225 89 that has rolj resi.dye t| on 14
whi R 1o BRGH S A00RA S BTG FHE ORRER ACPoRrdhdRER

optim zati g RfmddeigPr respondi ng naturally occurring VHH, or i n wh| ch t he
| SV-based drug or Nanobody-based drug that is used in the screening or

sel ection step has at its C-term nal end a sequence-optim zed and/ or

humani z nobod t er mi nal d wth the.amno acid
sequencggvk;%éﬁ r? rlpﬁf acg?lr&hr%tgtanﬁgghgmbsr %Biaﬁg%F gg’l 180@ position 14
which has beeaid R4t prbtGREr BSlypédtided intdh@edfbrBRhtAdint 6N BRNiRIdiREQUERCE

optim zation of t he correspondl ng natural l'y occurring VHH 1024. Method
that can be Jélétimtb@m[ﬁr@ﬁi Q;ft whet her an 1SV or protein or polypeptide

conpri sing_ atsa J98%t gx%@&? \@k) 1he g'l}{t%n&étdstg b greggﬁt Jﬁ’t?e J?%cgﬂm% Okﬂ]%r eased
tendency to give v nterteren noassay (and/or to
predi ct whet habjesdi.d altWa@ao@lbgioelma@fvena}eysp&pts/hﬂﬁ 1C@mﬁmhm5ta@daie lae@ast one
ISV will be bound hy interfere ce factor(s) present in the blood or serum

of a human béhﬁ@lyeuﬂg%l YPHEE HBP) E8ibr 281 HieFTI9Eiof BRAPRER- ACTPTRRUMS 8Bt hat  at
| east conpri sgst Qﬁc&?&s@.{%%eagﬂ(am%hgh% t| ng said ISV or Nanobody (or

| SV-based or Nancbody- based the nonocl onal anti body 21-4 (i.e
usedlas t he "sawdByt pm&dmmympﬁgié)ssueinﬁhadiehmmaif hfp (phdfelably cxaredsaddlY or
Nanobody (or sed, or obod as dru i s bound by the npnocl onal
hnt body 21 4 2o P adgsayY oatas (oyhe %ﬂasaaéﬁwmnﬁﬁg Eiire24, i n
whi ch the | SMigy@bthsfe; gn({ylg{n@ggdy or an(other) ISV (i.e. other than a
Nanobody) t hat |s a VH domain or that conprises a VH domal n. 26. Method
according to claim24 or 25, in which the 1SV is a Nanobody. 27. Mt hod
according to any of clains 24 to 27, in which the protein or polypeptide
has said ISV at its Ctermnal end. 28. Method according to any of

claims 24 to 27, that is performed according to the protocol 30said out in
Exanpl e 9.



WD 2012/ 175741PCT/ EP2012/ 062251 90 29. Pharmaceuti cal conposition that
conprises an ISV, protein or polypeptide according to any of clains 1-6,
and at | exerogsswi tabl e carrier, diluent or excipient PC3EP2RhaszaCeut i cal
conposition according to claim?29, in &?ich: said conposition, 1SV,
protein or polypeptide is intended for"treatnment of a chronic disease in a

human bei ng, and/or said ISV, protein, polypeptide is intended to be
present in tﬁ@>ésyéﬁpéP?Bhpﬁﬂpﬁﬁ@ﬁ§ﬁﬁﬁﬁé?dK%bQ9dnHP$$’ tRedersgibeIZay acti ve
Level s) 10 Whi6Rr idord SoelHalbRARA sl Bvel pétidd VR ARRM & 's\ad@gé jve dose)
for at |east a period one week, pre era east two 10wee such as
at | east a noeashene \aaffdt/ fmesam;ﬂelaﬁléastpwotxmahs orpa:tllyqsemw Identhsomveinldﬂgaxt it
has a half-llfe eferaqgg eggr sed as tl1l/2-beta) in a hu n,Sﬁbject of
at |east 3 déy%a Lt manhy. o LSO GRS GRS NGB b 016 BAP A o 6

and/ or such sghghikiS¥4. protein, pol ypeptide or phai maceutical conposition is
intended to be adm nistered to a human being as two or nore doses that are
adm ni st ered over a period of at |least 3 days, such as at |east one week,

f I h :
i | onat RNV Bl BERLdF B Rapetaney8h 7 Sher Sydhe (' ©

chroni cal | yregﬂmuﬁh st @ﬁl&@na@éﬁ&l&l cb@YosiRb@ta8H n PartiB@AbYRARE hdBardh&O6L Ng to
any of claims 1-6 for use in therapy of a disease in a human being. 32.

| SV, pr ot ePkpropcqsralseppsidoneewrdinaty ¢leimatyonil.cl ai ms 1-6 and/or 31, in
whigh: said ISV, protein or polypeptide is intended for treatnment of a
chronic disease in a human being, and/or said ISV, protein, polypeptide i's

i nt ended4t Usbgccprdgsemtclaim 1 én ehtchul ati on of the subject (i.e. at
pharnacologlgally active levels) to whichit is adnlnlstered (i.e. at a
t her apeut i 2 13 @é@tpwrd@g@ﬁmﬁw a&terrd@és?@r treagBentod aghropedisiask o phErdr abl v

at | east t 8 such as at least a nonths; and/or 30- said ISV,

pr ot ein, y%@btlde is such that it has a half-life (preferably expressed
as t1/2- beSaax) ISV paothimmpelypersjde s incdnded td lprrbseat nhatys ciraligtionas tiat subgst one
week, and 0,10 days.or, nore;

/o
2012/ 17574§|§cﬁ*/ M"C’é‘ielé&‘g% tPg\l?lc Fb*taéﬁﬁnlé?ef@cﬁlwéﬁu de is

i ntended t Qleﬁl%e@e@ﬁll? h&heY ﬂe)t i@r & lgé&%?etl?&i @&@%ée‘pr@fermy Qt 149885, that are
adm ni stered over a period of | east 3 days, such as at” [ east one week,

for exanplB@dﬁ,M@hgﬁatMmﬁmﬂeMEh®ﬁn®blIeast one nonth, or even longer (i.e
at least 3 at | nont r..at |Least. one r or even
chronlcall§ﬂggﬁ?ﬁ*%?%?8 ypﬁﬁébLg%“%?m§H1P§%h8$ﬁ§ég%SFéﬁﬁy%ﬁ”ﬁ%?ﬁﬁﬁﬁ@ﬁde
accordi ng bQajany hamatlsabjest cf-ableastB @ys Iach Bs 4theasPHRPREA bRNuPfo B days or
phar maceutical conposition, and in partlcular in the preparatlon of a
pharfaceut PEH: ae@apBsht i on according to claim?29 or 30. 10 34. Use
accordi ng i ti.de is
ot ended i F e or P bt S Mo 20 s SR R RRRED M B . s

| SV, prot emrmoﬂwioy@amﬂ aeadiBinisidred oed atperibe opitEsen s dats, tsﬂitﬁl e(slalt tedbtaineon of
the subject (i.e. Pharnacolo gically active levels) to which it is

admi ni st er %{Sek( iforeexalﬁp et {476t afpetieske a1 PV%?&?W/@OH@S@) cvieg donger (igagttleast per i od
of one week %gﬁﬁ nont hs;

and/ or saﬁﬁn %%ﬂﬁ%%g%%P%ESO?%%%g%pﬁ%e 8re§%Qmﬁ aﬁ?aﬁ%@%&e dIf-I|fe
(preferably expressed as t1/2- beta) in a human subject of at |east 3 days,
such as at | east one week, and up to 10 days or 20nore; and/or such said

| SV, prokei r i i [0, 8 bei ng
| SV, B Sl RONRRAL LRhul AL 0B POTMILPLBTED S 2,6, BHTRC,

days, suc hma&eﬁbf seh steaiomat WaellV drayprexang @l gdepti@asdcotdite wﬁﬁﬂé ®fohimd | east

one nDnth gve | onger (i.e. at least 3
Tor32orap armaceutlcal composition according to claim 29 or 30.

30  36. Method of treatment according to claim 35, in which:
- said pharmaceutical composition, ISV, protein or polypeptide is intended for treatment of

a chronic disease in a human being, and/or



nonths, at |east 6 nonths or at |east one year), or even chronically

adm ni stered. 35. Method of treatnent which conprises admnistering to a

human subWechiesyito a patient in need of such treat neRCY/ERR01288226T a

protein or polypeptide according to ong, of clainms 1-6, 31 or 32 or a

phai maceutical conposition according t0 claim29 or 30. 3036. Mthod of

treatnment according to claim35, in which:. said pharmaceutical conposition,

I SV, prot efd bYY-popiste peivaertids 1§ wtadeb e horetepkin the Arcwition fikosbiccti sease

i n a humang;hei 20 25 4 EP20 12, - said ISV,

protein, p%{%y%tg%??de i@@ﬂ\{%ﬁ%@%@%ﬁé%ﬁ@éEta%%ﬁésﬁge%? %’cagl%ati on of the

subj ect (i therapattiqaigrotrcolosg) fonhtl lyasae pened ditorelvedekt prefidnabdh ai leadt swo

adm nistered (i.e, at t herapeutically active dose) for at |east a period

of one weeKR®® r%&ﬁéﬁigaﬁﬁ%ﬁ@t U weeks, such as at |east a nonths;

and/ or sai ghid 8%, R6RiebOlypBR¥RERIch B8t ithas UERI IR pEler AP e rBRLd 2d i1

(pref erablg expressed as_}?ll 2- beta) in a human subject ‘of at | east 3 days,

such as atbétedste hymensubliect dndleag 3t drys.Gudagsatdeastromeyeekndidup suthdayaiod

phar maceutjcal ¢ osition, 1SV, protein or polypeptide is intended to be

adm ni ster%’(ﬁret’gncggﬁw n being as two or nore doses that are adm nistered

over a perifdpifphcatichiedsipositidayISV, priftéln @8 palypéRaists RARIWERKse f Or exanpl e

at least two weeks or at |east one nonth, or even longer (i.e. at |east 3

nont hs, at adneiaisterel fponliuiandheing a twagr meye dowes that arsradaviaistesdsr aist & aptigd

admlB' ster &dat least 3 days, such as at least one week, for example at least two weeks or at least one
month, or even longer (i.e. at least 3 months, at least 6 months or at least one year), or

even chronically administered.



