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Description

[0081] The present inveniion relaies to s polypeplide that is dirented against (as specilied in the claims) 1174, 1L~
17F andfor L-1TAF including combinations thereof{also refarred o herein as “amino acid sequences of the invention”,
“compounds of the invention”, and "pofvpeptides of the invention”, respectively}.

[0082] Asfurther descaribed bereir, the amino acid sequences used inthe invention are immunaglobutin single variable
domains (M18V's", Ancimmunoglebalin single variable domain is an aming acid sequence thatl:

<

~  comprises an mmunoglobulin Told or that, under sultable condiions {such as physiclogical conditions] is capable
W of forming an immunoglebulin fold {Le. by folding), 1.e. so as 1o form an immunoglobulin vadable domain (such asg,
for example, & VH, VLU or VHH domain);
and that
- forms {or under such suilable conditions ia capable of forming} an immunogichulin vanable domain that comprises
a functional antigen binding activily {in the sense that # does not reguire an interaction with another immunoglobudin
15 variable domain {such as a VH-VL intaraction) to form a functional antigen binding site}.

[6003] Amino acid sequences of the ipvention that are IBV's are also refered to herein as "ISV's of fhe invention™.

Sorme preferred examples of immuncgiobulin single variable domains suflable for use in the invention will become clear

from the further desaription herein, and for example comprise VHM's and/or {other) Nanobodies {preferred), such as
28 hurnanized WHH'S or camatized VH'S, such as camelized human VH, dalv's and {single) domain antibodiss.

[0004] Theinvention also refates to nucleic acids encoding such amine acid sequences and polypeptides (also referrad

to herein as “nucleic acids of the invention” or "nuclectide seguences of the invention™); 1o pharmaceutical compositions

that comprise such polypeptides; and to uses of such polypeplides as specified in the claims.

[0005] Other embodirnants, advardages and applications of the invention will become clear from the furdhar description
¥ harein. Severaldocuments are cited throughoutthe text ofthis specification. Several docwments are cited herein (including
all patents, patent applications, scientific publications, manufaciurer's specificativns, instructions, elc ). Nothing herein
is to be construed as ar adpussion that the inverdion is not entitled fo antedate such disclosure by virtue of prior invention.
[0006] interleukin-17TA (IL-17A aiso referred 1o as IL-17 in the Hilerature) iz g T-cell derivad pro-inflammatory molacule
that stimudates epithelial, endothelial and fibroblastic cells to produce other inflammatory cylokines and chemokines
including -6, 1.-8, G-CSF, and MCP-1 [see, Yao, Z. ef al., J. Iowmunael., 122 {12} B483-5485 (1895); Yau, Z. et al.,
tnemanily, 3 {(8) @ B11-821 {1808}, Fossiez, F., et al, J Exp. Med., 183 {B): 2583-2603 {1888}, Kennedy, J. , stal | 4
interfaron Cyiokine Res, , 16 (8) 611-7 {1998); Cai, X. Y. , st al, Immunol. Letl, 82 {1} : 81-8 {1888)  Jovanovie, D. V.,
elal | J immunol, 180 (7 3513-21 (1888); Laan, M, | et al, J. Intmunol., 162 (4} © 2347-52 {1889); Linden, A, , stal. |
Eur Regpir J, 15 (3% 873-7 {2000); and Aggarwal, 8. and Gurney. A, L., J Leukoe Biol, 71 {1} 1-8 (2002} ]. IL-17A algo
synergizes with other cytokines including TNF - and L-1] to further induce chemoking expression {Chabaud, M. | et
al., d tmmunol. 1681 (1) 1 40814 {1898)}). IL-17A axhibits pleitropic binlogical activities on various fypes of cells, IL-17A
also has the ghility 1o induce ICAM-1 surface expression, profiferation of T cells, and growth and differentiation of CD34+
human pragenitons into neudrophils. IL-17A bas also been implicated it bone melabolism, and has heen suggested in
play an important role in pathological conditions characterized by the presence of activated T cells and TNF-w production
48 such as rheumatoid arthritis and loosening of bone implants {Van Bezooijen et al., J. Bone Miner. Res., 14: 15131521

[1598]. Activated T cells of synovial besue derived from rheumatold arflwitis palients were found o secrate higher

amounts of IL- 17A than thase derived from nomnal individuals or ostecarthritis patients (Chabaud st al.| Arthritis Rheum.,

42 983-970 [1998)]). I was suggested thai this proinflammatory cytokine actively contributes o synovial inflammation

in rheumatold arthritis. Apart from its proinflammatory role, 1L-17A sesms to contribute {o the pathology of theumatoid
4 arthdtis by yel another mechanism. For example, L-17A has been shown to induce the expression of ostegslast differ-

entiation factor {ODF} mRNA in osleoblasts (Kotake st al., J. Clin. Invest,, 103 1345-1352 {1898} ODF stimuiales
differentiation of progenitor cells into ostenclasis, the nells involved in bone resorption. Since the level of -17A is
sigrificantly increased in synovial fluid of rheumatoid arthritis patients. it appears that lL-17A induced osteodlast formation
plays a oruciad role in hone reaorption in rheumatoid arthritis. 1L~17A is also believed to play a key role in certain other
50 autoimimune disorders such as muldliple sclerosis (Matusevicius et al., Mult. Scler., §: 101-104 (1899} Kurasawa, K. | et
al., Arthritis Rheu 43 (i) : 2455-63 (2000)) and psoriasis (Teunisgen, M. B, . at al. | J Invest Dermatal 1 11 41 B45-¢
{1898} ; Albanesi, C., et al, J Invesi Dermatol 118 {1} : 81-7 {2000}; and Homey, B, elal,, J. Immunol. 164 (12 1 8821-32
{20003,
[0807] IL-17A has further been shown, by intraceliular signalling, to stimulate Ca2+ influx and a reduction in [cAMP]
in human rmacrophages Jovanovic &t al., J. bvvwnol, 180: 3513 [1868]). #.-17A inducses the aclivation of NF-KB in
froblasts, [Yao el al., Immunity, 3 811 (1988), Jovanovic ef al., supra], while it indeces the activation of NF-xB and
mitogen-activated protein kinases inmacrophages (Shalom-Barek et al., J. Biol. Chem,, 373 37467 [1998]). Additionally,
iL~17A also shares sequence similarity with mammalian cylokine-like factor 7 thatis involved in bone and cartilage growth,
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[0008] Interleukin 17A is now recognized as the profotype member of an emerging family of cylokings (see review by
Gatfen, 2008 Nature Review Immunology $:556-587). The large scale sequencing of the human and other ventebrate
genomes bas revealed the presance of addiional genas encoding proteins clearly relalad to -174, thus defining a new
family of cytoldnes. There are ol least § members of the IL-17 family in humans and mice including L-178, 1L47C, 1L~

170, IL-17E and 1L-17F as well a5 € related recepiors IL-17RA, {L-17RB, H-17RC {(also known as 1L-17 RL), LA1T7RD

and IL-17RF {Gatten ibid ). One such 1L-17 member {designaded as HL-17F) has been demonsteated to bind (o the human

17 receplor {IL-17R} {Yao et al, Cyloking, 8 (111 794-B00 (1997}, Initial characienzation suggesis that, ke 1174,

several of these newly identified molecules have the ability to modulate immune function. The potent inflammatory

actions that have been identified for several of these factors and the emerging associations with major human diseases

W suggest that these proleins may have significant roles in inflammatory processes and may offer approriunities for thes
apeutic intervention,

[0809] The gene encoding human IL-17F is locsted adjacent to that sncoding -17A (Hymowitz, § G, et al., Embo
4, 20 {19} 533241 {2001)}. IL-17A and L-17F share abiout 50% amino acid iderdily whereas the other members of the
iL-17 family share a more limited 15-27% aming acid identity, suggesting that HL-17A and IL-17F form a distinct subgroup

18 within the IL-17 family {(Starmes et al J Immunol, 167 (B 413740 (2001}, Agganwal and Gurnay J. Leukos Biol, 71 {1}
1-8& {2002)). {L~17F appears to have similar biclogical actions as HL~17A, and ia able o promole the production of iL-§,
-8, and G-08F from a wide varisty of cells. Similar {o IL-17A, il is shie ip induce cartlage makrix release and inhibit
naw cartilage matrix synthesis {ses US-2002-0177188-A1 published November 28, 2002). Thus, like L1174, L1TF
may potentially contribute to the pathology of inflammatory disorders.

28 [0016] Recently, i has been observed that both 174 and H-17F are induced in T cells by the action of intareukin
23 {iL.-23) (Aggarwal et al,, J. Biol. Cham., 278 (3): 1910-4 {2003}}. The abservation thai L-17A and IL-17F share simifar
chromosomal Incalization and significant sequence similarity as well as the observation that IL-17A and {L~17F appear
{o be induced with the same cell population in response 1o a specific stimull has lead o the identification of a new human
cytoking that is cornprised of & covalent {via 2 disudfide bonds) heterodimer of IL-17TA and L-17F (herein designatad -

3 ATAF), see slso WOOS/G10044, Wright et al., J. Biol. Chem. 282 13447 (2007); Kawaguchi el al., J. Allergy Clin.

rarounct., 114: 1265 (2004}, and Kalls, JK etal., mmunity, 21; 467 (2004).

[8011] WO 2008/136288 A2 discloses monodional antihodies that bind to IL-174, IL-17F and the haterodimeric 1L~

17AML-TTF complex, WO 2008/047 134 A2 discloses rat antibodiss that can bind to - 17 Aand L-17F and g heterodimeric

H-17AAL-TTF comples. WO 2010/025400 A2 discloses 1gG antibodies that bind to 1174, 1L17F and ILATAF.

[0042] The polypeptides and composttions of the prasent invention cangenerally be used to modulate, and in particular

inhibit and/for pravent, binding of any of IL1TA IL1TF andior IL-TTAF including combinations thereof to iL-17RA andfor

IL-17RC complex, and thus to modulate, and in particutar inhibit or prevent, the signalling that is madiated by the binding

of any of IL-17A, IL-1TF andfor IL-17AF including conbinations thereof to L-17RA andfor L-17RC scomplex. to modulats

the biological pathways in which the binding of any of H-17A, IL-17F andior L-17ASF including combinations thereof to

R17RA andlor 17RO complex is involvad, andior fo modulale the biclogical mechanisms, responses and effecis

associated with such signalling or these pathways. Although the stochiometry s not definitly determined of the 117

receptor complex, it is believed that L-17A, IL-17F and IL-17ASF signal via dimers and/or irimers of iL-17RA andior HL.-

1TRC {Gaffen ibid}.

[0043] As such, the polypeplides and compositions of the present invention can be used for the prevention and

48 treatmeant {as defined herein} of immune related diseases and disorders {herein referred 1o as 'imwune related diseases
and disorders of the invention'). Generally, the “immune related discases and disorders of the invertion” can be defined
as dissases and disorders that can be prevented andior treated, respectively, by suitably administering to @ subisct in
nead thareof (i.e. having the disease or disorder or at least one symptom thereof andior at risk of altracting or developing
the disease or disorder) of either a polypeplide or composition of the invention {and in particular, of a pharmacautically

4 active amount thereal} andior of a known active principle active against any of I1TA, IL1TF andfor 17 A/F including
combinations theren! or a bivlogical pathway or machanisi in which any of {L-17A, IL-17F andfor IL-1TAF including
combinations thereof is nvolved {and in particular, of 2 pharmaceutically active amount thereof). Examples of such
immune related diseases and disorders of the invention will be clear 1o the skilled person based onihe disclosure herein,
and for example include the following diseases and disorders: systemic lupus erythematosus, rheumatold arthritis,

50 osteoarthriis, juvenile chronic arthrits, spondyicarthropathies, aystemic sclerosis, idiopathic inflammatory myopathies,

Sitgren's syndrome, sysiemic vasculitis, sarcoidosis, autoimmune hemolytic anemia, autoimmune thrombocytopenia,

thyroiditis, diabetes melitus, immune-mediaied renal diseass, demyelinaling diseases of the ceabral and peripheral

narvous systerns such as mulliple sclerosis, idiopathic demvyelinating polyneurapathy or Guiliain-Barre syndrome, and
chronie inflammatory demyslinaling polynsuropathy, hepatobiliary diseases such as infectious, auloimmune chronic
aclive hapatitis, primary biliary cirrhosis, granulomatous hepatilis, and sclerosing cholangilis, inflammalory bowel dis-
pase, glulen-sensitive entergpathy, and Whipple's disease, auloimmuns or immune-mediated skin diseases including
bullous skin discases, aryvthema multiforme and contact dermaitis, paoriasts, allergle diseases such as asthma, allergic
rhinitis, atopic dermalitls, food hypersensitivity and wriicaria, immunologic diseases of the lung such as ecsinophilic
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pnsumaonia, idicpathic pulmonary fibrosis and hypersensitivity pheumonilis, transplantation associated diseases includ-

ing graft rejection ang grafi-versus-host-disense.

[0D14]  in particutar, pelypeptides and compositions of the preseat invention can be used lor the prevention and real-

ment of immune refated diseases and disorders of the invention which are characterized by excessive andfor unwanted

sigraling mediated by any of L-17A, WA1TF andior IWAATAF including combinations thereof or by the pathway{s} in
which any of IL-17A, IL-17F andior IL-TTAF including combinations thereof is involved. Examples of such immune
related diseases and disorderns of the invention will again be clear {o the skilled person based on the disclosure herein.

[0045] Thus, without being limited thersto, the polypeptides of the invention can for example be used to prevent andfor

{o treat all diseases and disorders thal are currently being pravented or treated with active principles that can maosdulate

W any of 174, R-17F andfor IL-17A/F including combiinalions therectynedialed signalliing, such as thase manationed in
the prior art cited above. His alsp envisaged that the polypeptides of the invention can be used to prevent andfar to treat
all diseases and disorders for which reaimentwith such active principles is currently being developed, has heenproposed,
or will he proposed or developed in futiire. In addifion, it is envisaged that, because of thelr favourable properties as
hurther desoribed herein, the polypeptides of the present invention may be used for the prevention and reatment of other

18 diseases and disorders than those for which these knnwn active principles are being used or will be proposed or devel
opad; andfor that the polypeptides of the present invention may provide new muethods and ragimens for treating the
diseases and disorders described harain,

[6046] Other applications and uses of the polypeplides of the invention will become clear to the skilled person from
the further disclosure herein,

28 [B017] Generaily, # is an object of the invention to provide pharmacolngically active agents, as well as compaositions
camprising the same, that can be used in the diagnosis, prevention andfor treatment of immune relatad diseases and
disorders of the invention and of the further diseases and disorders mentioned herein; and to provide methods for the
diagnosis, prevention andfor freatment of such diseases and disorders that involve the administration andfor use of such
agents and campositions.

& [0018]  In particuler, i is an object of the invention {o provide such pharmacologically active agents, compositions

andfor methods that have cerfain advaniages compared fo the agenis. composifions andior methods that are currently

used andfor known in the art, These advantages will become dlear from the further description below.

[0019] More in particdar, {is an object of the invention 1o provide tharapeutia proteins that can be used as phama-

calogically aclive agents, as well as compositions comprising the same, for the diagnosis, pravantion andior treatment

of immurne related diseases and disordars of the invention and of the futher diseases and disorders mentioned hereiry;
angd to provide methods for the diagnosis, pravention andior treatment of such diseases and disorders that involve the
adminiatrafion andior the use of such therapeutic proteins and compositions.

[0020] Accordingly, i is 3 specific object of the present invention v provide polypeptides that are directed against (as

claimed herein} any of IL-17A, L-17F andior H-17AF including combinations thereof, in particular against any of 1L

17A,L-17F andfor IL-17AF including combinations thereaof from & warm-blooded snimad, roore in pardicutar against any
of L~17A, IL-17F andfor IL-17A/F including combinations thergof from a mammal, and especially against any of human

L-17A, 1-1TF andfor 1L-17AF including combinations thereof; and 1o provide proteins and polypeptides comprising or

essentially consisting of at least one such amino acid sequence.

[0821] in particudar, R is a specific object of the present invention to provide such polypeptides that are suitabie for

48 prophyiactic, therapsulic andfor diagnostic use in a warm-blooded animal, and in particular in & mammal, and more in
particular in a human being.

[0022] More in particular, it s a specific object of the present invaation to provide such polypeplides that nan be used
for the prevention, reatrnent, allsviation andfor diagnosis of one or more diseases, disorders or conditions associated
with any of L-174A, H-17F andior IL-17AF indluding combinations thereof andior mediated by any of L-17A, 1-17F

4 andlor L-1TAF including combinations thereol {such as the diseases, disonders and conditions mentioned berein} in a
warn-biooded animal, in particular in a mammal, and more in particidar in a human being.

[0023] it is also g specific ohject of the invention 1o provide such polypeptides that can be used in the preparation of
pharmaceutical or velerinary compositions for the prevention andfor treatmerd of ong or more diseases, disorders or
oonditions associated with andfor mediated by any of IL-17A, IL-17F andior IL-TTAF including combinations thereof

5 (such as the diseases, disorders and conditions mentioned herein) in & warm-blooded animal, in particidar in a2 mammal,

and more in particular i a human being.

[0024] In the invention, generally, these objecls are achievad by the use of the polypeptides and compositions that

are described herein. As mentioned, the amine acid sequances usad in the nvention are preferably mmunogiohulin

single variable domains or "ISV's" as described herein, and the profeing and polypeptides used in the invention are
praferably profeing and polypeplides that comprise one or more of such immunogiobulin single variable domains.

[0025] More in particudar, the invention provides polypeptides that can bind to any of 174, 1L-17F andior IL-TTAF

including combinations therenof as defined in the claims with an affinity (suitably measured and/or expressed as a Kg-value

{actual or apparent], a Ky-value (actusd or apparent}, a k-rale andfor a kerate, or altematively as an iCy, value, as
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further described herain} that is as defined herein.

[0026] In paticular, amino acid sequences and polypepiides of the nvention are preferably as defined in the claims
ang such that they:

<
s

bind to any of IL-17A, IL-17F andior IL-17AF including combinations thereo! with a dissociation constant (Ko} of
105 {0 10 molesditer or Iess, such as 10-9 1o 10-15 moles/liter and preferably 107 o 10-12 molesfiter or jess such
as 107 to 109 molesfiter and more preferably 10-% fo 1012 molesfiter or 108 {o 1015 molesiiter {i.e. with an
association constant (K} of 10% 10 102 fiter/ moles or more such as 10% to 109 terimoles, and preferably 107 o
101 2iterimoles or mare such as 107 ta 105 liteef and more preferably 10% o 101 25terimoles or 108 te 10 titseimoles);

andlor such that they:

- bind to any of ILT7A L-1TF andior IL-17AF including sombinations thereaof with & & ~rate of between 102 gt
to about 107 Mg, preferably betwaen 103 M5t and 107 M%7, more preferably betwean 10% Mls and 107
18 Mg, such as between 10°% M a1 and 107 Miet

andior such thai they:

- bind fo any of IL-17A, L-17F andior -1 7A/F including combinations thereof with a Kk rate hetween 1 5% {1,,=0.69
28 s} and 0% 51 (providirg 8 near iveversible complex with = ;0 of multiple days), preferably belween 107 % and
10¢ 1, more preferably between 10% st and 105 5%, such as between 109 sV and 10854,

[0027] Preferably, a monovalent amino acid sequence used in the invention {or a polypeptide thal conlains only one
aming acid sequence of the invention} is preferabily such that i will ind o any ol 1TA IL1TF andior iL-17AMF inchuding
¥ combinalions thereof with an affinity less than 500 nM, preferably less than 200 nM, more preferably less than 10 or 1
nhd, such as less than 500 pM.
[6028] Some preferred 1050 values for binding of the amino acig sequences or pulypeptides of the invention fo any
of {174, LATF andlor ILA1TAF including combinations thersof will become clear from the further description and
examplas herain.
[0029] it s noted that as used herein "can specifically bind to° and ‘specifically binds 1o’ are used synanymously and
rafer to the ability to specifically bind o the respechively indicaled antity.
[0030] For binding to any of 174, 1L-17F andlor 17AF including combinations thereof, an amino acid seguence
of the invention will usually condain within s amino acid sequernce ong or More amine acid residues of one or more
strefehes of aming acid residues {i.e. with sach "stretch” comprising two of amino ackd residues that are adjacent to
each other or in close proximily fo each other, Le. in the primary or tertiary struciure of the aming acitd sequence) wia
which the anino acid sequernce of the invention can bind to any of IL-17A, IL-17F andior IL-17AF including combinations
thereof, which amino acid residues or airetohes of aminoe acid residues thus form the "site” for binding to any of lL-17A,
iL-17F andfor L-17AMF including combinations thereof {also referred fo herein as the "anfigen binding sife™).
[0831] The polypeplides provided by the invention are preferably in essentially isclated torm {as defined herain), or
40 form part of a protein or polypeptide, which may comprise or essentially consist of one or more aming acid sequences
of the invention and which may optionally futher comprise one of piore further amine acd sequences {all oplionally
linked via one or more suilable linkers). For exarnple, and without limilatinn, the polypeptides of the invenltion may be
used as a binding unit In such a protein or polypeptide, which may optionally contain onbe or more further amino acid
sequences that can serve as a binding unit {f.e. against one or mare other targets than any of IL-17A, IL-17F andior IL-
44 1TAF including combinations thereof, so as {o provide a monovalent, multivalerd or mullispecific polypeptide of the
invention, respactively, all as described herein. Such a prolein or polypeplide may also be in essentially isclated form
{as defined hersin),
[0832] The polypeptides of the invention as sush preferably essentially consist of a single amino acid chain that is not
linked via disuiphide hridges to any other amino acid sequence or chain {bul that may or may nol contain one or more
3¢ intramelecular disulphide bridges. For example, i is known that Nanobodies - as described herein - may sometimes
contain a disulphide bridge batween COR3 and CORY or FRZ). However, it should be noled that one or more aming
acid sequencas of the irvvention raay be linked 1o each other andfor 1o other amino ackd seguences {e.g. via disulphide
bridges} 1o provide peplide constructs that may also be useful in the invention (for example Fab’ fragmends, Flab?),
fragments, ScFv constructs, "diabadiss” and other multispecific constructs. Reference is for axample mads o the review
by Holliger and Hudson, Nat Biptechnol. 2005 Sep; 23(8): 1126-38).
[0833] Generally, when a polypeptide of the Invention {or a compound, conslruct or polypeptide comprising the same)
is infended for administration to a subject {for example for therapeutic andior diagnostic purpoases as describad herain),
it is preferably efther an amino acid seguence that does not ocour naturally in said subject; of, when it does ocour naturally

Tz
%

Gy
&

b2
o



DK/EP 2705058 T3

EP 2 705 058 B1

in said subject, in assentially isolaied form {as defined herein},

[0034] It will also be clenr to the skilled person that for pharmaceutical use, the polypeptides of the wention (as well

as compounds, cansiructs and polypeptides comprising the same) are directed against buman any of {LA7A, L-17F

andfor IL-17AF including combinations thereof as defined in the claims; whereas for veterinary purposes, the polypep-
§ tides of the invention are preferably directed against any of IL1TA, IL-17F andlor IL-1TAF including combinations thereof

{as specified in the dlaims) rom the species i be trealed, or are at least cross-reactive with sov of L-47A IL-17F andiar

L-1TAF including combinations thereof from the species to be irealed.

[0635] Furthermore, a polypeptide of the invention may optionally, and in addition o the at least one binding site for

binding against any of {174 LAT7F andior IL1TANF including combinations thereaf, contain ane or more furiher binsding
W sites for binding against other anfigens, prateing of targets.

[6836] In the present description and olaims, the following terms are defined as follows:

A) §4GO1-like sequences: a "GO T-ke sequence”, "M4GOT-ike 1BV of "04G0T-lke building block” is defined as
an 1SV {(8s describad herein) that comprises:

a) a CDR 1 which comprises or essentially consists of either i) the amine acid sequence IMVMG or {i)) an amino
acid seguence that has ondy 3, 2 or 1 amine scid difference{s} {as dedined herein) with the aming acid sequencea
IHYMG: andior
b}a CORZ which comprises or essentially consists of either (i} the amino acid sequence LIFSGGSADYADSYKG
28 or {ii} an amino acid sequence that has at lsast 80%, such a3 at least 85%, for axample at lsast 80% or more
than 95% sequence identily with the amino acid sequence LIFSGGSADYADRSVKS; or (il an amino acid se-
guence that has ondy 7, 6, 5, 4. 3, 2 or 1 amino acid difference(s} {as defined herein) with the amino acid
vequence LIFSGGSADYADSVKEG; andfor
) a COR3 which comprises or essentially consists of either ) the amino acld sequence EIGYYSGBGETYYSSEAH
2 or (i} an amino acid sequence that has at least 80%, such as at least 85%, for example at least 30% or muore
than 85% sequence identity with the amino acid sequence EIGYYSGLTYYSSEAN; or (i} an amino acid se-
guence that has only 7. 8, 8, 4, 3, 2 or 1 amine acid difference(s) {as defined herein} with the amino acid
saquence EHBYYSEETYYSSEAH,
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in which the framework sequencas present in such an 1BV are as further described harein, and in which CDR1,
COR2 and CORS are preferably such that the D4GH T -like 1SV has a blocking aclvity, which can be determineid by
any sultable assay known 1o the parson skilled in the art, such as, for instance, by means of Alphasereen assays
{o.g. such as described herein} or by cell based sssays {&.g. such as described hersin). Preferably, the blocking
activity is determined by a HT-1080 cell based assay, for ingtance, such as described in Examiple 8. Preferably, the
24GHH ke {8V has a blocking activity of 0.3 pgfmt IL-17Adnduced -8 production i human fibrosarcoma HT- 1180
cotis with an 1C50 of less than 150 nM, more preferably, less than 100 nM, 50 nM or even less, such as ess than
20 oM or 15 nbM, 10 nM, 9 nM, & nb, 7 nbd or 6 nM or aven more preferably of less than 5nM andfor the 04G01-like
ISV has a hlocking activity of 1.5 pagfvid IL-17AF -induced -6 production in human rosarcoma HT-1080 nelis with
an 1050 of less than 250 nM, more preferably, leass than 200 nkd, 180 nM or even less, such as less than 100 nM
40 or 80 nM, 75 nM, 70 nM, 80 nhl, 50 nM, or 40 nM or even more preferably of less than 350,
Preferably. in such a 04G01-lke sequence, CORY and CDR2 are as defined under a) and b, respectively; or CDR1
and CDR3 are as defined under a) and ¢}, respactively; or CDR2 and COR3 are as defined under k) and o},
respectively, Mare preferably, in such g 04601 like sequance, CORY, CORZ and CDR3 are all as defined under a),
h} and ¢}, respectively. Again, in such an 04GH1-like sequence, COR1, CDR2 and CDR3 are preferably such that
44 the 04G301-like 18V has a blocking activity, which can be determined by any suifable assay known i the paeson
skifled in the arl, such as, for instance, by means of Alphascreen assays {e.g. such as described hesin or by cell
based assays {e.9. such as described herein). Praferably, the blocking activity is determined by & HT-1080 csll
based assay, for instance, such as described in Example 8. Preferably, the 04G01-lke ISV has a blocking activity
of 0.3 pg/mi L~17A-induced 1L-6 production in human fibrosarcormna HT-1080 cells with an IC80 of less than 150
8¢ ni, more preferably, less than 100 nM, 50 nM or even less, such as less than 20 nM or 18 niM, 10 nh, 8 nM, 8 nb,
7 oM or 6§ oM or even mors preferably of less than Srdl andfor the 04GH1-like 1SV has a blodking aclivity of 1.5
waiml -1 7AF anduced 1L-8 production in human Bbrosarcoma HT-1080 cells with an 1CS0 of less than 23560 i,
more preforably, less than 200 oM, 150 nM or sven less, such as less than 100 b or 80 nd, 78 nb, 70 nM, 80
niM, 50 nM, or 40 nM or even more preferably of less than 35aM.
For example, in such an 84G8 1-like sequence: CORT may comprise or essentially consist of the amine acld seguence
HVMG (with CDR2 and CDR3 being as defined under b} and ¢), respectively}, andfor CORZ may comprise or
essentially consiat of the amine acld sequence LIFSGESADYADSVKG {with CDR1T and CDR3 being a3 defined
under a) and o), respectively): andior COR3 may comprise or essentially consist of the amino acid sequence Ei-
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GYYSGETYYSSEAH {with CDR1T and COR2 being as defined under a) and b}, respactively). Particularly, whean an
4430 1-like seguence is aocording 1o this aspect: CBR1 may comprise or essentially consigl of the amino acid
sequence VMG and COR2 may cornprise or essentisily nonsist of the amino acid sequence LIFSGGSADYADS.
VKG {with COR3 being as defined under ¢} above}; andfor COR1 may compiias or essentially consist of the amino
= acid seguence IHVMG and CDR3I may comprise or essentially consist of the amino acid sequence EIBYYSG-
GTYYSEEAH (with CORZ being as defined under b} above): andfor CORZ may comprise or essentiaily consist of
the amine acid sequence LIF SGGSADYADIVKG and CDR3 may comprise or essantially consist of the aming acid
seguence EIGYYSGETYYSSEAH {with CORT being as defined under a) above). Again, in suoh 04G01-lke se-
quences, TDR1T, CORZ and CDR3 ars preferably such that the 4G MM -like {8Y has & blocking aclivity, which can
Bes be determined by any suitable assay known o the person skilled i the at, such as, for instance, by means of
Alphascresn assays (2.4 such as described hereln} or by cell based assays {e.g. such as described hargin), Prek
erably, the blocking activity Is determined by a HT-1080 cell based assay. for instance, such as described in Example
8. Preferably, the 04G01-ike ISV has a blocking activity of 0.3 pgimi H-17A-induced -8 production in human
fibrosarcoma HT-1080 calls with an IC50 of less than 150 nM, more preferably, fess than 100 nbd, 50 nM or evan
18 less, such as less than 20 nM or 18 nM, 10 nM, 9 nM, 8 nM, 7 ol or 6 nl or even more preferably of leas than 5nM
andior the DAGH ke ISV has a blocking activity of 1.5 pgivd IL-I7AF -induced 1L-8 production in human fibrosa-
reard HT-1080 cells with an 1G80 of less than 250 nM, more praferably, less than 200 nM, 150 nM ar even lesy,
such as less than 100 nM or 80 nh, 75 b, TOnM, 60 nh, 50 nM, or 40 nM or even more preferably of tess than 35nk.
in a specifically preferred aspect, a "04G01 fike seguence”, "IMGOT-lke ISV or "D4GHTike building block™ is an
28 18V that comprises:

d} a CORT which is either {i) the amino acid sequence IHVRMG or (i) an amino acid sequence that has only 3,
2 or 1 amine acid difference(s} {as defined herein) with the amine acid sequence IHVME; andfor
e} 8 CORZ which is either {i} the amine acid sequence LIFSGGSADYADSVKEG or (i} an amino acid sequence
& that has at loast 80%, such as at least 85%, for example st least 80% or mors than 35% sequence identity with
the aming acld seguence LIFSGGSADYADSVRKG; or {iil) an amino acid sequence thathas only 7, 6, 5,4, 3, 2
or 1 amino acid diference{s) {as defined herein) with the amino ackd sequence LIFSGGSADYADSVEG: sndiar
i a CDRJ which is either (i) the amino acid sequence EIGYYSGGTYYSIEAH or (i} an amino acid sequence
that has al least 80%, such as at least 85%., for example atl least 80% or more than 85% segquence identity with
,,,,, 32
ar 1 arnine acld difference(s) {as defined hersin} with the amino acid seqguence EIGYYSGGTYYSSEAH;
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in which the framework sequences present i such an ISV are as further desaribed herein, and in which COR1,
CDR2 and CORY are preferably such that the 04501-like ISV has a blocking activity, which can be determined by
any suitable assay known o the person skilled in the art, such as, for inslance, by means of Alphascresn assays
{e.g. such as described herain) or by cell based asaays {e.g. such as described herein). Preferably, the blocking
activity is determined by @ HT-1080 cell based assay. for instance, such as described in Example 8. Preferably, the
04030 1-Ike 18V has a blocking aclivity of 0.3 pofmi IL-17 A-induced 1L-8 production in human fibrosarmoma HT-1080
celis with an 1CB0 of less than 150 nM, more preferably, less than 100 nM, 50 nlM or even less, such as less than
49 20 nM or 15 oM, 10 nM, 8 nb, 8 nM, 7 nM or 6 nM or even more preferably of less than &M andior the D4G01-like
I8V has a blacking acthvity of 1.5 pg/mi iL-1Y AilF-induced {L-B production in human fibrosarcoma HT-1080 cells with
an {058 of lsss than 250 nM, more preferably, less than 200 nM, 150 nM or even lass, such as less than 100 n#d
or 80 nhd, 75 nbd, 70 nM, 60 ndd, 80 oM, or 40 nM or even more preferably of less than 38nb.
Preforably, in 2 04GH1-ike spguenne according o this specifically preferrad aspect, CDR1 and CDORZ are ag defined
44 under d) and e}, respentivaly; or CDRY and COR3 are as defined under d) and 1}, respactively; or CORZ and CDR3
are as defined under e} and 1}, respectively. More preferably, in such a 84GH1-Hke sequence, CORY, CDRZ and
CDR3 are all as defined under d), e} and §), respectively. Again, in such an 04GO1-like sequence, CDR1, CDR2
and COR3J are preferably such that the §4GU1-lke I8V has a blocking aclivity, which can be delermined by any
suitable assay known fo the parson skilled in the art, such as, for instance, by maans of Alphasoraen assays {e.g.
59 such as described herein) or by cell based assays {e.g. such as described herein}. Preferably, the Docking activity
iz determined by a HT-1080 cell based assay, for instance, such as describad in Example 9. Preferably, the 04501-
like I8V has a blocking achvity of 0.3 pg/mi IL-17 A-nduced LB production in human Gibrosarcoraas HT-1080 calls
with an 1850 of less than 150 nM, more preferably, less than 100 nM, 50 nM or even less, such as lngs than 20 nid
or 15 nbd, 10 ndd, 8 nbd, 8 oM., 7 oM or & nd or aven more preferably of less than SnM andior the 04601 fike ISV
has a bincking activity of 1.5 pafmd L-T7AF -induced 1L-6 production in human fibrosarcoma HT-1080 cells with an
ICHG of lens than 250 nd, muore preferably, less than 200 nd, 150 nM or even less, such as less than 100 nM ar
80 b, 75 nM, 7O nM, 80 rih, 50 nM, or 40 nh or even mare preferably of less than 35nM,
For example, in a 08G01-like sequence acoording fo this specifically preferred aspect: CDR1 is the amino acid
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saguence IHVMG {(with COR2 and CDR3 being as defined undar &) and 1}, respactively); andior CDRZ is the amino
acid sequence LIFSGGSADYADSVKE {with COR1 ang COR3 heing s defined under d) ana f}, respectively); andfor
CIORY is the aming acld sequence EIGYYSGETYYSSEAH {with COR1 and CIORE baing as delined under d} and
e}, respectively). Paricularly, when an 04G01-like segquence is according o this aspect: COR1 is the amino acid
= sequence THVYMG and COR2 is the amino acld sequence LIFSGESADYADSVKS {with CDR3 being as defined
under f} abovel; and/or CDR1 is the aming acid sequence IMVMG ang CDR3 is the amino acid sequeance EIGYYS-
GETYYSSEAH (with CDR2 being as defined under e} above); andior COR2 iz the aming acid seguence LIFS-
GOSADYADSVKS and CDR3 is EIGYYSGGTYYSSEAH {with CDR1 being as definad under d) above). Again, in
such 04G01-ke sequences, CDR1, CORZ and COR3 are praferably such that the 0460 1-4iks 1SV has a blocking
Bes activity, which can be determined by any suilable assay known o the person skilled in the arl, such as, for instancs,
by means of Alphascresn assays {e.9. such as described hersin) or by cell based assays {£.g. such as desoribed
herein). Prefersbly, the blocking activity is determined by a HT-1080 cell based assay, forinstance, such as desoribed
in Example 8. Praferably, the 04G01-like I8V has 2 blocking activity of 8.3 pg/md 17 A-indused -8 produstion in
human fibrosarcoma HT-1080 cells with an 1080 of less than 150 nM, more preferably, less than 100 nM, 50 aM or
18 aven leas, such as lesa than 20 nM or 15 nM, 10 nM, 8 nM, 8 oM, 7 nM or 8 nM or even more preferably of lass
than 5n andior the 04G0 1-like ISV has a blocking activity of 1.5 pg/mi IL-1T7AF-induced IL-8 proguction in human
fibrosarcama HT-1080 cells with an ICS0 of lags than 250 ndd, more prefarably, less than 200 nM, 150 oM or even
less, such a3 less than 100 nM or 80 nb, 75 nM, 70 nM, 60 nb, 50 nd, or 40 nb or even more preferably of less
than 35nM.
28 It 8 particularly praferred B4GD1-Hke segquence: COR YT is the aming acid sequence IHVIMG, CDRZ i the amina acid
saguenge LIFSGGESADYADRSVRG,; and CIRJI is the aming acid sequence EIGYYSGETYYSSEAH.
in all the 04G01-lke sequence describad in this paragraph A}, the framework sequences may be as further describead
herein. Preferably, the framework sequences are such that the framework sequences have ai least 80%. such as
al teast 88%, for exarnple at least 90%, such as al Jeast 85% sequence identity with the framework sequances of
2% Q4G01 {which, for example, can be delermined by determining the overall degree of sequence identity of a given
sequence with he sequance of 4G while disregarding the CDR's in the caiculation). Again, the combination of
CDR’'s and frameworks present in g given sequence are preferably such that the resulting 04G01Jike 1SV has a
blocking activiby, which can be determined by any suitable assay known in the persorn skilled in the arl, such as, for
instance, by means of Aiphascreen assays {e.g. such as described herein} or by cell based assays {e.g. such as
described harein). Prefarably, the blocking activily is determined by a HT-1080 cell based assay, for instance, such
as described in Example 8. Preferably, the 804G 1-ike 15V has a blocking activity of 0.3 pgfml IL17 AInduced -
§ production in human fibrosarcoma HT-1080 cells with an 1050 of lesa than 150 nM, more preferably, less than
100 nd, 80 nM or ever less, such as less than 20 nM or 15 b, 10 oM, 8 nM, 8 nM, 7 nM or 6 nM or sven more
preferably of less than SnM and/or the 043301-like ISV has a blocking activity of 1.5 pg/ml IL-17AF-Induced 1L-8
prxduction in human fibrosarcoma HT-1080 cells with an 050 of less than 250 oM, maore preferabily, less than 200
nhd, 150 nid or even less, such as less than 100 nbd or B0 nk, 75 nd, 70 ni, 80 nM, 50 nM, or 40 nM or even more
preferably of less than 380,
in one specific aspeot, 5 0430 1ike sequence is an ISV thal has at least TD%, such at least B0%, for example at
ieast 85%, such as st least 0% or more than 85% sequence identity with S8EQ 1D NO: 838, For example, in an
48 D4GO1-like sequence according to this aspect, the CDOR's may be according o the specifically preferred aspeat
descibed above, and may in particularly (but without imitation) be IMVMG (CDR 1) LIFSGGSADYADSVKG (CDR2Y
and EIGYYBGGTYYSSEAH {CORY). Again, preferably, the combination of COR's and framewnrks present in such
a 04G01-like ISV are preferably such that the resulling 04G01-like ISV has a blocking activity, which can be deter-
mined by any suitable assay known to the person skilled in the art, such asg, for inslance, by means of Alphascreen
44 assavs {e.g. such as described barein} or by cell based assays {a.4. such as desaribed harein). Preferably, the
blocking activily is delermined by a HT-1080 cell based assay, for instance, such as described in Example 9.
Preferably, the 04G01-ike I8V has a blocking activity of 0.3 pg/mi iL-17 Adnduced -6 production in human fbro-
sarcoma MT-1080 cells with an KC50 of less than 150 nM, more preferably, less than 100 M, 80 nM or gven less,
such as leas than 20 nM or 15 nM, 10 /M, 8 nbM, 8 nM, 7 nM or & nM or aven more preferably of less than § ni
3¢ andior the 04G01-ike ISV has a blocking activity of 1.5 pg/mi -17A/F-induced 1L-8 production in human fibrosa-
roma HT-108¢ cells with an 1080 of less than 250 nM, more preferably, less than 200 nM, 180 nM or even less,
such asless than 100 oM or 80 i, 75 ob, Y0 oM, 80 nM, 50 nM, or 40 nM or even more preferably of tess than 35nbl.
in one particular aspect, any 04G01-ike sequance may be a humanized andior sequence oplimized segquence, 8s
further described herein.
B} 16A04-Jike sequences: a "18404-fike seqguerrcs’, " 18ACR-lks ISV or "1EALE-like buikding block” is defined as
an ISV {33 describad herain) thal comprises:

Tz
%

Gy
&

b2
o

a}a CDR1 which comprises or essentially consiats of either (i) the amino acld seguence SYVVG or (i) an anting



DK/EP 2705058 T3

EP 2 705 058 B1

acid sequence that has only 2 or {preferably) 1 amino acid difference{s) {as defined harain) with the amino acid
sequence SYVVG; andlor
b} 2 CORZ which comprisas or essentially consists of elther (i) the aming acid sequance AISGSGDSIYYAVSEKD
or (i) an amino acld sequance that has at least 80%., such as at least 85%, for sxample at least 280% or more
= than 85% sequence identity with the amine acid sequence AISGSGDSIYYAVSEKD; or (i} an amino acid
sequence that has only 7, 6, 5, 4, 3, 2 or 1 amino acid difference(s) {as defined hargin) with the amino acid
sequence AISGSGLSIYYAVSEKD, andipr
¢} & CDR3I which comprises or essentially consists of either (i} the aminge acid sequencs DQEFGYLRFGRSEY
or {i) an amino acid sequance that bas s least 80%, such as at least B8%,, for example at least 80% or roore
i than 895% seguencs identity with the amino acid sequence DQEFGYLRFGRSEY; or {iil) an amino acid sequentce
that has ondy 7, 8, 5, 4, 3, 2 or 1 aming acid difference{s} {as defined herain) with the amino acid sequence
DQEFGYLRFEGRSEY;

in which the framework sequences present in such an ISV are as further described herein, and in which CDR1,
18 CDR2 and CDR3 are preferably such that the 18A04-ike 18V has a blocking activity, which can be determinad by
any suitable assay known to the person skilled in the arl, such as, for insfance, by means of Alphascreen assays
{&.5. sunh as describad herein} or by cell based assays {e.g. such as described herein). Prefenably, the blaoking
activity Is determinad by a HT-1080 cell based assay, such as, for instance, described in Example 3 Preferably,
the 18A04-like 1SV has a hlocking activity of 4.5 pgimi IL-17F-nduced 1L-8 production in human fibrosarcoma HT-
28 108G celis with an IC5D of less than 300 nM, more praferably, Jess than 250 nM or even lass, such as less than 200
nht or 180 o, 175 nM, 160 nM or even mare preferably of less than 150 ndd andfor the 18A04 ke 1SV has a
hlocking activity of 1.5 pg/mi IL-1TAF-induced 1.8 production in human fibrosarcoma HT-1080 calls with an 1CA0
of less than 250 nM, more preferably, less than 200 nh, 180 nM or even less, such as less than 100 oM or 80 ni,
75 nd, 7O nM, 85 oM, 80 nhd, or 55 nM or even more preferably of less than 50nM. Prelecably, in such 5 16A04-
28 fike sequence, CDR1 and CDR2 are as defined undar a} and b}, respectively; or CDR1 and CDR3 are as defined
under a) and ¢}, respectively; or COR2 and COR3 are as defined under b and o). respectively. Mare preferably, in
such & 18A04-like sequence, COR1, CORZ and COR3 are all as defined under a), b) and ¢}, respectively. Again,
in stuch an 16A04-Hke sequence, DR, CDR2 and CORJ are preferably such that the 16A04-like I8V has a blocking
activity, which can be determined by any suitable assay known (o the person skilled in the art, such as, for instance,
by means of Alphascreen assays {e.9. such as described herein) or by cell based assays {#.4. such as described
heraing. Preferably, the blocking activily isdetermined by a HT- 1080 cell based assay, such as, kor instance, described
in Example 8. Preferably, the 16A04-like 18V has a blocking activity of 4.5 pa/md IL-17F-induced 1L-8 production in
human fibrosarcoma HT-1080 cells with an IC50 of less than 300 oM, more preferably, less than 250 nM or gven
iegs, such as less than 200 nM or 180 nM, 175 nbl. 180 nM or sven more preferably of less than 150 nld andior the
16A04-like {SV has a blocking activily of 1.8 pgfmi -17AF Anduced -8 production in hurman fikwosarcoma HT-
1080 cells with an 1C50 of less than 280 nM, more preferably, less than 200 nM, 150 nM or even less, such as less
than 100 nM or 80 nM, 76 nM, 70 oM, 85 nM., 80 ndl, or 56 ndl or even more preferably of less than SOni.
Forsample, in such an 16A04-like sequance: CORT mav comprise or pssentially consist of the amino acid sequence
SYVVG {with COR2 and COR3 being as defined under b} and ¢), respectivelyy; andior CDR2Z may comprise or
48 essentially consist of the aming acid sequence AISGSGRSIYYAVSEKD {with COR1 and CDR3 being as defined
under &) and ¢}, respeciively};, andfor CDR3 miay comprise or esserdiadly consist of the amino acid sequence DQE-
FIGYLRFGRSEEY {with CDR1 and CDR2 heing as defined under a) and b}, respechively). Particularly, whan an
18A04-lhe sequence is according to this aspenh: COR1 may comprise or assentlally consist of the amino acid
sequence SYVVG and CORZ may comprise or essentially consist of the amino acid sequence AIBGEGDES-
44 YYAVSEKD {with CDIR3 being as defined under ¢} shove); andfor DR may comprise or essentially consist of the
aming acid sequence SYVVGE and CDR3 may comprise or essentially consist of the amino acid sequence DOEF-
GYLRFGRSEY (with CORZ being as defined under b} above): andior CDR2 may comprise or sssentially consist of
the aming acid sequence AISGREGRBIYYAVSEKD and CDR3 may comprise or assentially consist of the amino acid
saguence DQEFGYLRFBRSEY (withCDR 1 belng as defined under a} above). Again, insuch 18A04-ike sequences,
sq CDR1, CDR2 and COR3 are preferably such that the 18A04-like 15V has a blocking activity, which can be determined
by any suitable assay known to the person skilled in the art, such as, for instance, by rmeans of Alphascreen assays
{&.g. such as described herein} or by cell based assays {e.g. such as described herein}. Preferably, the blocking
activity Is determinad by a HT-1080 cell based assay, such as, for instance, described in Example 3 Preferably,
the 18A04-like ISV has a blocking activity of .5 pgim! HL-17F-indusced -8 production in human fibrosarcoma HT-
108G celis with an IC5D of less than 300 nM, more praferably, Jess than 250 nM or even lass, such as less than 200
nhd or 180 nM, 175 nhd, 160 nM or even mare preferably of less than 150 ndd andfor the 16A04-lke ISV has 8
blocking activity of 1.5 pgimt IL-1TAF-induced IL-8 production in human fibrosarcoma MT-1080 calls with an 1050
of less than 250 nM., more preferably, less than 200 nM, 150 nM or even less, such as less than 100 nM or 80 ni,
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75 i, 70 oM, 85 nM, 80 nb, or 55 nM or even more preferably of less than 50nM.
In a specifically preferred aspedct, a "168ANMJike sequence”, "T18ANike ISV or "T6A0d-Tke building block” is an
ISV that comprises:

§ dl 2 CDR1 which is either (i) the amino acid sequence SYVVG or {ii) an amino adcid sequence that has only 2
or {preferably) 1 amino acid difference{s} {as defined herein} with the amino acki sequence SYVVG; andfor
e} a CDR2 which is either {i} the amino ackd sequence AISGSGDSIYYAVSEKD or {ii) an amino acid segquence
that has at least 80%, such as at least 85%, for example af least 50% or mora than 85% sequence identity with
the anino ackd sequence AISGEGRSIYYAVSEKD, or (i} an amino acid seguence that has only 7, 8, & 4, 5,

i 201 1 amino acid differencels) (as defined herain} with the amino ackd sequence AISGEGDEIYYAVEEKD: andfor
fy a CDR3 which is sither {§) the amino acid sequence DQEFGYLRFGRSEY or (i) an amine ackd sequenoe that
has o least B0%, such as at least 85%, for example at least 90% or more than 95% sequence identily with the
amino acd sequence DQEFGYLRFGRSEY; or {iil} an amino acid sequence that hasonly 7, 6, 5. 4, 3, 2 or 1
aming acid differencels) (as defined herain) with the amino acid sequence DOEFGYLRFGRSEY;

in wihich the framework sequences present in such an ISV are as further described herein, and it which CDR1,
CLR2Z and COR3 are preferably such thad the 18A04-lke {8V has a blocking aclivity, which can be determinert by
any suitable assay known 1o the parson skillad in the arl, such as, for instance, by means of Alphasareen assays
{8.g. such as describad herein} or by cell based assays {e.4. such as described herein). Preferably, the blocking
28 activity is determined by 8 HT-10B0 osll based assay, such as, for instance, described in Example 9. Preferably,
the 168A044tke 18V has a blocking activity of 4.8 pgfmi H-17F-induced IL-6 production in human fibrosarcoma HT-
1080 cells with an 1C50 of less than 300 nM, more praferably, less than 250 nM or aven less, such as lass than 200
nM or 186G nbd, 175 nd, 180 nM or even mors preferably of less than 150 nk andf/or the 16A04-like 18V has a
blocking activity of 1.5 pgiml 17 AF-Induced IL-6 production it hurpan fibrosarcoma HT-1080 celis with an IC50
25 of less than 250 nd, more preferably, less than 200 nM, 150 nM or even less, such as less than 100 nM or 80 nM,
75 pM, 70 nld, 65 nM, 8¢ oM, or 55 nM or even more greferably of less than 530nM. Preferably, in a 15A04- ke
seguence according to this specliically preferred aspect, COR1 and CORZ are as defined under d) and €}, respec-
tively; or CORY and COR3 are as defined under d) and 13, respaciively: or COR2 and CDR3 are as defined under
e) and f), respentively. More preferably, in such a 16A04-like sequence, CORY, CORE and COR3 are all as definad
under 43, &) and ), respectively. Again, in such an 1BA04-ike sequance, CDR1, COR2 and CDR3 are praferably
such thal the 18AD4 ke I8V has a blocking aclivity, which can be delermined by any suitable assay knawn to the
paraon skilled in the arl, such as, for instance, by means of Alphascreen assays {e.g. such as described herein} or
by cell based assays {e.g. such as described hersln). Preferably, the blocking activity is determined by a HT-1080
cell based assay, such as, for instance, described in Example 9. Preferably, the 16AD4-like 1SV has a blocking
activity of 4.5 pg/mil 1L-17F-induced 1L-6 production in human fibrosarcoma HT-1080 cells with an IC50 of less than
300 nM, more preferably, loss thar 250 n or even less, such as less than 200 nM or 180 nM, 175 nM, 160 nM or
aven more preferably of leas than 150 nM andior the 18A04-lke 18V has a blocking activity of 1.8 pgiml {L-1TAF-
induced 1L-8 productinn in human fibvosarcoma HT-1080 cells with an 1C50 of leas than 250 nlM, more preferably,
iess than 200 nM, 150 nM or sven lesa, such as less than 100 nM or 80 nM, 75 nM, 70 nM, 65 nM, 60 nM, or 55
48 nM or even more preferably of less than S50ndL
For example, in 3 15A04-ike sequence according fo this specifically preferred aspect CORY is the aming acid
seguence SYVVE {with COR2 and CBRA being as defined under e} and 1), reapactively); andfor CDR2 is the amino
acid sequsnce AISGSGDSIYYAVSEKD {with CDR1 and CDR3 being as defined under d} and {), respectively);
andior COR3 is the amino acid sequence DOEFGYLRFGRSEY {with CDR1 and CDR2 being ag definad under d)
44 and e}, respectively). Parlicularly, when an 18404 ke sequence is according to this aspect: CDR1 is the amino
acid sequence SYVVQ and CORE is the amino acid sequence AISGSGDSIYYAVEEKD {with CDR3 being as defined
under ) above); andfor CDR1 is the amine acld ssquense SYVVG and CDR3 is the aminoe acld sequence DQEF-
GYLRFGRSEY (with CDR2 being as defined under &) above); andior CDR2 is the amino acid sequence AISGS-
GDSIYYAVSEKD and CDRI is DQEFGYLRFGRSEY (with CDR1 being as defined under d) above). Again, in such
89 16A04-The sequences, CORY, COR2 and CDR3 are preferably such that the 18A04-like ISV has a blocking activily,
which can be delermined by any sultable assay known to the person skilled in the ad, such as, for instance, by
means of Alphascreen assays {e.g. such asdescribed herain) or by cell based assays {e.g. such as describad herein).
Prafarably, the blocking activity is determined by a HT-1080 cell based assay, such as, for instance, desoribed in
Example 8. Preferably, the 16A04-lke ISV has a blocking activity of 4.5 pg/mi IL-17F-induced IL-8 production in
human fibrosarcoma HT-1050 cells with an 1CS0 of less than 300 o, more praferably, less than 250 nM or aven
loss, such as less than 200 ol or 180 b, 175 nd, 160 nM or even more preferably of less than 180 nM andior the
16AR4-like ISV has a blocking activity of 1.5 pg/mi L-17AF-induced 1L-6 production in human fbrosarcoms HT-
1080 cells with an 1058 of less than 250 nM, more preferably, less than 200 i, 150 nM or even less, such as less
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thar 100 ol or 80 nM, 75 nM, 70 nbd, 85 ni, 80 nM, or 55 nM or even more preferably of less than 50nid,

In 3 particulary preferred 18AD4-like sequence: COR1 is the amind acid sequence SYVVG, COR2 is the amino acid

sequence AISGSGDSIYYAVESEKD: and CDRJ s the amino acld sequance DOEFGYLRFGRIEY.

in afl the 16A04-1ke sequence described in this paragraph 8), the framework sequences may be as further described
= herein. Preferably. the framewnrk sequences are such that the framework seguences have at least 80%, such as

at least 88%, for example at least 80%, such as at least 85% seguence identily with the framework sequences of

18A04 {which, for example, ¢an be determined by determining the overall degree of seguence identity of & given

saguence with the sequence of 16A04 while disregarding the CDR's in the caloulation). Again, the combination of

CER's and framewaorks present in a given sequaence are preferably such that the resulting 18A04-ke 1SV has a

i blocking activity, which can ke delermined by any suilable assay known to the person skilled in the art, such as, for
instance, by means of Alphasoreen assays {e.Q. such as desaribed hersin) or by cell based assays {e.q. such as
described hersin). Preferably, the blocking activity is determined by 8 HT-1080 cell based assay, such as, for
instance, describad in Example 8. Prefenably, the 16A04-fike ISV has a blocking activity of 4.5 pghmi L-17F-induced
-6 production in human fibrosarcoma HT-1080 cells with an G50 of less than 300 nM, more preferably, less than

15 250 nM or even lass, such as less than 200 nM or 180 nM, 175 nM, 160 nM or even more preferably of less than
150 nM andfor the 16A04-like ISV has a bincking activity of 1.5 pg/ml IL-1TAF -induced -8 production in human
fibrosarcama HT-1080 cells with an IC80 of less than 250 ndl, rore prefarably, less than 208 nM, 150 oM or even
less, such as less than 100 nM or 80 nM, 75 nM, 70 nld, 65 nM, 80 nM, or 55 nb or even more preferably of less
than S0nM,

28 I ape specific aspect, a 16804-lke sequence ix an 18V that has at lsast T0%, such af lsaxt 80%, for example at
least 85%, such as al least 90% or more than 95% sequence idantily with SEQ 1D NO: 848 For example, in an
18A04 ke sequence according 1o this aspedt, the COR’'s may be according to the specifically prafarred aspeact
described above, and may in particularly {but without limitation) be SYVVG {CORT); AISGEGDSIYYAVSEKD
{COR2Y, and DOEFGYLRFGRSEY {CDR3). Again, preferably, the cornbinalion of COR’s and frameworks present

28 in such a 16A04-like I8V are preferably such that the resulting 168A04-like ISV has a blocking acihvity, which can be

determined by any suilable assayknown to the person skilled inthe art, such as, forinstance, by means of Alphascresn

assays {e.g. such as described herein} or by cell based assays {e.q. such as described herein). Preferably, the

blocking activity is determined by a HT-1080 cell based assay, such as, for instanoe, described in Exampls 9.

Freferably, the 16A04-like 1SV has a blocking antivity of 4.5 pg/mt -17F-induced {L-6 production in human fibro-

sarcoma HT- 1080 cells with an K050 of lees than 300 nM, more preferably, less than 280 nM or aven less, such as

less than 200 ol or 180 M, 178 ald, 16D oM or even more preferably of less than 150 oM andior the 18A0d like

ISV has a blocking activity of 1.5 pofml H-17AFinduced 146 production in human fibrosarcoma HT-1080 cells with

an 1050 of less than 250 oM, more preferably, less than 200 nh, 180 nM or ever less, such as less than 100 nM

of 80 nM, 75 nb, 70 nM, 85 nhd, 80 nM, or 55 nM or even mors prefarably of less than S0nM.

I one parlicular aspect, any 168A04-like sequence may be a humanized sequence, as futther described herein,

) 13803-like sequences: a “13B03-ke sequence”, "13808-ke ISV or "13B03-iks building block” s defined as

an I3V {as described herain) that comprises:
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a}a CDRY which comprisas or essentially consists of aither (i) the aming acid sequence INWFG or {ii) an amino
48 acid sequence that has only 3. 2 or 1 amino acid diference(s) {as definad herein) with the amino acid sequence

INWEFG; andior

b} a CDR2 which comprises or essentially consists of sither (i) the amino acid seguence GIRWSDAYTEYANS-

VKG or (i) an amino acid sequence that has af jeast 80%, such as af least 8§8%. for example at lsast 80% or

more than 85% sequence identity with the amine acid seguence GIRWSDAYTEYANSVKE: or (i) an anino
48 acid seguencethat hasonly 7, 6, §, 4, 3, 2 or 1 ardno acid difference(s) {as defined herein) with the amino acid

sequence GIRWSDAYTEYANSVKG; andior

o} & CDR3J which comprises or easentially consists of gither (i} the amino anid sequence DLSTVRY or {ily an

arnino acid sequenoce that has at least B0%, such as al least §5%, for exampie at least 50% or nwore then 95%

sequente identity with the amino acid sequence DLSTVRY: or {iil} an amine acid sequence that has only 4, 3,
80 2 or 1 amino acid difference(s) {as defined herein} with the amino acid sequence DLETVRY;

in which the framework sequences present in such an IBY are as lurther described herein, and in which COR1Y,
CDR2 and CBRJ are preferably such that the 13803-ke 18V has a bMocking activity, which can be determined by
any suitable assay known 1o the person skilled in the art, such as, for instance, by means of Alphasoreen assays
{e.q. such as described hemin) or by call based assays {8.g. sunh as describad herein}. Preferably, the blocking
activity is determined by a HT-1080 cell basad assay, for instance, such as described in Example 9. Preferably, the
13B03-like 1SV has a blocking activity of 0.3 pgfmil - 17A-Induced HL-8 production in human fibrosarcoma HT-1080
cells with an IC50 of less than 150 nM, more preferably, less than 100 nb, &0 oM or even less, such as less than
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20 nh or 18 nM, 10 oM, 9 oM, 8 nM, 7 oM or 6 nM or even more preferably of less than 8 nM, andior the 138403~
like {8V has a blacking activity of 4.5 pg/mi IL-17F-induced 1L-8 production in hurman fibrosarcoma HT-1080 cells
with an {080 of less than 3580 nM, more preferably, tess than 300 oM, 280 nM or even less, such as less than 200
ribt or 175 obd, 160 oM, or 155 nM or even more preferably of less than 150 nht andior the 13B03-lke 18V has a
= blocking activity of 1.5 pofmi L-17AF -induced 1L.-8 production i human fibrosarcoma HT-1080 cells with an 1050
of less thar 200 nM, more preferably, less than 150 nM, 128 nM or evertless, such as less than 100 rdd or 80 oM,
78 oM, 70 i, 80 nM, 58 oM, or 40 nM or even more preferably of Jess than 30 nM. Praferably, insuch a 13803
iike sequence, CDR1 and CORZ are as defined under a) and b}, respectively; or CDR1 and CDRS are as defined
under 8} and ¢}, respeactively, or CORZ and CORJ are as defined under b} and ¢}, respectively. More praferably, in
i such g 13B03-tke sequence, CORI, CDR2 and COR3Y are all as delined under &}, b} and ¢}, respectively. Again,
irvsuch an 13B03-lke sequenne, CORY1, CORZ and COR3I are praferably such that the 13803-like 18V has a blocking
activity, which can be deferminad by any sultable assay known io the person skilled in the ar, such asg, for instance,
by means of Alphascreen assays {e.g. such as described herein) or by oell based assays {e.g. such as dasoribed
herein). Prafierably, the blocking activity is determined by a HT-1080 cell based assay, forinstance, such as described
18 in Example 9. Preforably, the 13B803-liks ISV has a blocking activity of 0.3 pg/mi -17A-inducad 1L.-6 production in
human fibrosarcoma HT-1080 cells with an IC50 of less than 150 oM, more preferably, less than 100 nM, 5¢ nM or
even lpss, such as less than 20 nid or 15 nbd, 10 nbd, 9 oM, 8 oM, 7 ndd or 8 oM or even more praferably of fess
than 5 nM, and/or the 13B03-lke 1SV has a blocking activity of 4.5 pgfmi IL-17F-induced {L-6 production in human
fibrosarcoma HT-1080 cells with an IC50 of less than 350 nM, more preferably, less than 300 nM, 2580 nM or even
28 iegs, such as less than 200 nd or 175 nibd, 180 nM, or 155 nM or sven more preferabily of less than 150 nM andiar
the 13B03-like ISV has a blocking activity of 1.5 pg/mi 1L 17AFIndused IL-6 production in human fibrosarcoma
HT-1080 celis with an 1050 of less than 200 nM, more preferably, less than 150 nM, 125 nM or aven less, such as
less than 100 nM or 80 nM, 75 nM, 70 nM, 60 rd, 50 nhM, or 40 nM or even more preferably of less than 30 nbl
Foraxample, insuch an 13803-ke sequance: CORY may comprise of essentially consist of the arino acid sequence
% INWFG {with CDRE and CORS being as defined under 1) and ¢}, respactively);, andior CDRZ may comprise or
sssantially consist of the amine acid seguence GIRWSDAYTEYANSVKG fwith COR1 and CDR3 being as defined
under a) and ¢}, respectivelyh andfor COR3 may comprise or essentially consist of the amino scid sequence DL
STVRY (with CDR1 and CDR2 being as defined under a) and b), respectively). Particudarly, when an 13803-like
seguence is according to this aspach COR1 may comprise or assentially consist of the amino acid sequence INWFG
and CDRZ may comprise or essentially consist of the amino acid seguence GIRWSDAYTEYANSVYKEG (with CDR3I
being as defined under £} above); andfor COR1 may comprise or essentially consist of the amino acid sequence
INWFG and CDR3 may comprise or essentialy consiat of the amine acid sequence DLETVYRY {with COR2 being
as defined under b) above): and/or CDR2 may comprise or sssentially consist of the amino acld ssquence GIRWS-
DAYTEYANRVKG and CDR2 may comprize or essentially consist of the amino acikd sequence DLESTVRY {with
CDR1 being as defined under a) above}. Again, in such 13BD3-like sequences, CORT, CDR?2 and CUR3 are pref-
erably such that the 13B03-liks 1SV has 3 blocking activity, which can be determined by any suilable assay known
to the parson skilled i the art, such as, for instance, by means of Alphascreen assays {8.g. such as described
hesing or by cell based assays {e.g. such as described herein). Preferably, the blocking antivity is determined by
a HY-1080 cell based assay, for instance, such as described in Example 9. Preferably, the 13B03-fke I8V has a
48 blocking activity of 0.3 pgfmit lL-17A-Induced IL-8 production in human fibrosarcoma MHT-1080 cells with an 1050 of
less than 150 oM, more preferably, less than 100 nhd, 50 oM or even less, such as less than 20 aM or 15 ndd, 10
nhd, 8 oM, 8 nM, 7 nbd or 8 nd or even more praferably of less than 5 oM, andfor the 13B03-lks 1SV has a blocking
activity of 4.5 pgfmi iL-17F-induced HL.-6 production in human fibrosarcorna HT-1080 cells with an IC50 of less than
350 nM, more preferably, less than 300 b, 250 nM or even less, such as less than 200 oM or 175 nM, 160 nM, or
44 158 nM or even more preferably of less than 180 oM andfor the 13803-like ISV bas 3 kdocking activity of 1.5 pgimi
=17 A/F-induced 1L-8 production in haman brosarcoma HT-1080 cells with an ICB0 of less than 200 nM, more
preferably, less than 150 oM, 125 nM or even legs, such as less than 100 nb or 80 nM, 75 oM, 70 nM, 60 nM, 50
nh, or 40 i or even more preferably of less than 30 nM,
in a specifically preferred aspedt, a "138038-ike sequence”, “13803-ike ISV™ or "I13803ika building block” is an
8¢ 13V that comprises:
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d) 8 COR 1 which is either {1} the amino acid sequence INWFG or {iil} an amino acid sequence thal has only 3,
2 ar 1 amino acid differencels) {(as defined hersin} with the amino acid sequence INWFG; andior

&) a CDRZ which is either {§} the amino acid sequence GIRWSDAYTEYANSVHG or (i) an aming acid sequence
that has al least 80%, such as ot least 85%, for example at least 80% or more than 95% seguence identity with
the amino acid senquence GIRWSDAYTEYANSVKG; ar (i) an amino acid sequence thathasonly 7.6, 5, 4, 3,
2 or 1 amine acid differance(s) {as defined herein} with the amino acld sequence GIRWSDAYTEYANSVYRG;
andfor
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ft a CDR3 which ia sfther {i} the aming acid sequence DLETVRY or {ii} an amine acid sequence that has at
least 80%, such as al least 85%, for saxample at lsast 80% oy more than 5% sequencs identity with the aming
acid sequence DLETVRY; or {ill} an amino acid sequence that has only 4, 3, 2 or 1 amino acid difference(s)
{as defined herein) with the amino scid sequence DLETVRY;

in which the framework sequences present i such an ISV are as further desoribed herein, and in which CORY,
CDR2 and COR3J are preferably such that the 13B03-ika 1SV has & blocking aclivily, which can be delaemined by
any sultable assay known o the person skilted in the art, such as, for insfance, by means of Alphascreen assays
{&.4. such as desertbed hereinn} or by cell based assays {e.g. such as desoribed herein). Prafesably, the blacking
i activity is determined by & HT-1080 cell based assay, for instance, suth as described in Exarnple & Preferably, the
13B03-like ISV has a blocking activity of 0.3 pg/miiL-17A-indueed IL-6 production in human fibrosarcoma HT- 1080
celis with an 1CA0 of less than 150 nM, more preferably, less than 100 nM, 50 nM or even less, such as less than
20 ol or 15 oM, 10 nM, 9 nM, 8 nM, 7 o or 8 nb or even more preferably of less than 5 nM, andior the 13803
fike ISV has a blocking activity of 4.5 po/mi IL-17F-induced {L-6 produstion in human fibrosarcoma HT-1080 oelis
15 with an 180 of less than 350 nM, more preferably, less than 300 nM, 250 nM or even less, such as less than 200
nh or 175 nM, 180 oM, or 155 ohd or even more preferably of fess than 150 nM andfor the 13B03-like 1SV has a
biocking activity of 1.5 pgimt -17AFInduced IL-8 production in human fibrosarcorna HT-1080 cells with an 1050
of less than 200 nM, more preferably, less than 150 b, 125 nM or oven less, such as fess than 100 nM or 80 nhd,
75 phd, 70 nM, 80 oM, 50 nM, or 40 nb or aven more preferably of less than 30 nM. Preferably, in a 13808 lke
28 seguence according to this specHically preferrad aspect, COR1 and CDR2 are as defined under d) and &), respec-
tively; or CORY and COR3 are as defined under d) and f}, respectively; or COR2 and CDR3 are as defined under
a) and ), respectively. More preferably, in such a 13R03-like sequence, COR1, CORZ and COH3 are all as definad
under d}, e} and f}, respactively. Again, in such an 13B03-ike sequence, CDR1, CORZ and CDR3 are preferably
such thal the 13B803-ike 1SV has a biocking aclivily, which can be delermined by any suilable assay known {0 the
& person skilled in the art, such as, for instance, by means of Alphascreen assays {e.9. such as described hereinj or
by cell based assays {8.g. such as desoribed herein). Preferably, the biocking aclivity is determined by a HT-1080
cell based assay, for instance, such as described in Example 9.
Preferably, the 13B03ile ISV haz a2 blocking activity of 0.3 pgfmi -17A-Induced -6 production in human fibro-
sarcoma HT-1080 cells with an 1C50 of less than 150 nM, more preferably, less than 100 nb, 50 nM or even less,
such as less than 20 il or 15 i, 10 nd, 9 nM, 8 nM. 7 nM or 6 nM or even more preferably of less than 5 nM,
andior the 13803-ke 1SV has & tlocking activity of 4.5 pgéml IL-17F-induced 1L-6 production i buman fkrosarcoma
HT~1080 cells with an 1C80 of lags than 350 nM, more preferably, lesa than 300 nM, 250 nM or even lass, such as
iess than 200 nM or 175 nM, 160 nM, or 155 nM or sven more preferably of less than 150 nM andfor the 13B03
fike 1SV has a blocking activity of 1.5 pwgimi IL-17A/F-induced IL-8 production in human fibrosarcoma HT-1080 nells
with an JCB0 of less than 200 oM, more preferably, less than 150 nM, 125 oM or even less, such as less than 100
nii or 80 nM, 75 nM, 70 nM, 80 nM, 50 nM, or 40 nM or sven more preferably of less than 30 nd.
For example, in g 13803-ke sequence according to this specifically preferred aspect COR1 s the amino acid
sequence INWFG {with COR2 and CDR3 being as defined under ) and ), respectively); andfor CORZ iz the aming
acid sequence GIRWSDAYTEYANSVKG (with CDRY and CDR32 being as defined under d) and ), respectively);
48 andfior CDR3J is the amino acid sequence DLSTVRY {with COR1 and CDR2 being as defined under d} and &},
respectively). Particularly, when an 13B03-kke sequence 1§ according to this aspect CDR1 is the amino acid se-
guence INWFG and CDR2 is the aming acid seguence BIRWSDAYTEYANSVKG {(with CDR3 being as defined
under ) above); andior CDR1 is the amino acid sequence INWFG and COR3 is the aming acid sequence DLITVRY
{with CORZ being as definad under ) abovel: andfor CDR2 is the amino acid sequence GIRWSDAYTEYANSVKG
44 and CDR3 is DLETVRY {with CDOR1 heing as delined under d) above). Agadn, in sush 13803-ke seqgueances, CDR1,
CORZ and COR3 are preferably such that the 13B03-lke ISV has a blocking activity, which can be determined by
any suitable assay known 1o the person skilled in the art, such as, for instance, by means of Alphascresn assays
{2.g. such as described hergin} or by cell based assays {e.g. such as described herein), Preferabiy, the blocking
activity is determinad by a HT-1080 cell basad assay, for instance, such as desarihed in Example 9. Preferably, the
3¢ 13B03-Hhe 18V has a blocking activity of 0.3 pgfmi -17A-induced 1L-8 production in human fibrosarcoma HT-1080
cells with an 050 of less than 150 ndd, more preferably, less than 100 ndd, 50 phd or sven less, such as less than
20 nhd or 15 nM, 10 aid, B obd, B ndd, 7 M or 6 nM or even moare preferably of less than & nM, andior the 13B03-
fike {3V has a blocking aclivily of 4.5 pg/mi IL-17F-induced 1L-6 production in human fibrosarcoma HT-1080 cells
with an 1C50 of less than 350 nM, more preferably, less than 300 nh, 250 nM or even less, such as less than 200
nhd or 178 old, 160 ndl, or 158 nbd or seven more preferably of less than 150 sM andior the 13BG3-like 18V has a
blooking activily of 1.5 pgfmi L-1TAF -induced IL-G production in human Roresarcoma Y1080 calls with an K050
of lass than 200 nM, more preferably, less than 180 rM, 125 nM or even less, such as less than 100 ni or 80 nM,
75 b, 70 oM, 80 nM, 58 oM, or 40 oM or even more preferably of less than 30 niM,
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in a particularly preferred 13802-fke sequence: CDR is the amino acid sequence INWFG, CORZ is the aminn acid
gsequence GIRWSDAYTEYANSVYKE, and CDR3 is the amino acikd sequence PLSTVRY.
in zit the 13803 ke senuance describad in this parasgraph C), the framework sequences may be as further described
harein, Preferably, the framework sequences are such that the framework sequences have at least 80%, such as
= at least 85%, for example at least 90%, such as at least 858% sequence identity with the framework sequences of
13803 (which, for example, can be determined by determining the overall degree of sequance identity of & given
seguance with the sequence of 13BO3 while disregarding the CDR's in the calculation). Again, the combination of
CDR's and frameworks present in a given sequence are preferably such that the resuiting 13B03-like ISV has a
blocking activity, which can be determined by any suitable assay known to the person skilled in the ant, such as for
bis instance, by means of Alphascreen assays {e.g. such as described herein} or by cell based assays {e.g. such as
described herein). Preferably, the hlocking activily is determined by a HT-1080 pell hased assay, for instance, such
as described in Example 8. Praferably, the 13803-like 1SV has a blooking activity of 0.3 pgiml {L-17A-Induced -6
produstion in human fibrosarsoma HT-1080 cells with an 1050 of less than 150 ni, more preferably, less than 100
nM, 50 nM or even less, such as less than 20 nM or 18 nbd, 10 nM, 3 nM, 8 nM, 7 nbd or B nlM or sven more preferably
15 of less than & nM, andior the 13R03-like ISV has a blocking activity of 4.5 ng/mi L~17F-induced IL-6 production in
human fibrosarcoma HT-1080 celis with an IC50 of less than 350 nM, more praferably, less than 300 nM, 250 nM
ar even less, such as less than 200 oM or 175 oM, 180 nM, or 185 nM or even more praferably of fese than 158 nM
andforthe 13803-like 18V has a blocking sotivity of 1.5 pg/mbiL 1 TAFnduced -8 production in human fhrosarcoma
HT-1080 cells with an IC50 of less than 200 nM., more preferably, less than 150 nM, 125 nM or even lass, such as
28 iegs than 100 nM or 80 ni, 75 nb, 70 nd, 80 oM, 50 nbl, or 48 nbl or even more preferably of less thar 30 nh.
I one specific aspect, a 13803-like sequencs is an 18V that has at lsast 70%, such atl least 80%, for example at
least 8h%, such as at least 90% or more than 95% sequance identity with SEQ 1D NO: 862, For example, in an
13803%-like sequence according o this aspect, the COR's may be according to the specifically preferred sspect
described abhove, and may in pardicularly {bot withoat Himitation) ke INWFG (CDR 1) GIRWSDAYTEYANSVRG
& {CDR2), and DLETVRY (COR3). Again, preferably. the combination of COR's and frameworks present in such a
13803-like I8V are preferably such that the resulting 13B03-lke 18V has a hiocking activity, which can be determined
by any sultable assay knowrt fo the person skiled in the art, such as, for instance, by means of Alphascreen assays
{e.q. such as desoribed hersin} or by cell based assays {o.g. such as described herein), Preferably, the blocking
activity is determined by & HT-1080 cell basad assay, for inslance, such as described in Example 9. Preferably, the
13B03-like 18V has a blocking aclivity of 0.3 pafoil i-17A-indused IL-6 production in human fibrosarcoma HT-1080
celis with an KIB0 of less than 150 nbd, more preferably, less than 100 nbd, &) ol or aven less, such as less than
20 nM or 15 nM, 10 nl, 8 nM. 8 oM, 7 oM or 8 nM or even more preferably of less than 5 nM, andfor the 13803
fike 1SV has a blocking aclivity of 4.5 pgfod IL-17F-induced IL-6 production in human fibrosarcoma HT-1080 cells
with an 1C50 of lesg than 350 nM, more praferably, less than 300 nM. 250 nM or aven less, such as less than 200
nhd or 175 oM, 160 i, or 1585 nM or even maore preferably of less than 150 oM andior the 13B03dke ISV has a
blocking activity of 1.5 pgimt IL-1TAF-induced 1L-G production in human fbrosarcoma HT-1080 celis with an 1050
of less than 200 nM, more preferably, less than 180 ndd, 125 nl or even less, such as less than 1060 oM or 80 nM,
75 nkd, 70 nl, 80 nb, 58 oM, or 40 oM or aven mare preferably of legs than 30 b
in one particular aspect, any 13803-lke sequence may be a humanized and/or sequence oplimized seguence, as
48 further described herein.
It this context, one furiher embodimerd of the invention concerns also a polypeptide comprising
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{1} a CDR2Z having the amino acid sequenne GIRWSDAYTEYANSVKG; andior

{il) a CDR3 having the aming acid sequence DLETVRY, wherein the COR2 and CDR3 sequances (i) and {ii)
44 may in iolal comprise up o four single amino acid delelions, insertions andior substitutions; and

wherein the polypeptide specifically binds to 1L-17A andfor IL-17F and wherein preferably the polypeptide

specifically binds 1o IL-174 with a Kd of less than 50 pM and to IL-17F with & Kd of less than § nbl,

Preferably the polypeptide of this embodinment spacifically binds to at least one epitops of iL-17A selected from

the amino acids L74, Y85 and NB3 of IL-17A. Preferably the polypeptide of this embodiment specifically binds
sq to at least three epitopes of IL-17A, e.¢. af least to amino acids L74, Y885 and N88 of IL-17A (SEQ 1D NO: 839},

Prafered is also a polypeptide comprising

{iii} 8 CDR2 having the amine acid sequence GIRWSDAYTEYANSVRE; andfor

{iv) a CDR3 having the amine acid seguence DLETVRY,

b2
o

wharein the CDR2 and CDR3 sequanes (i) and (it} may in total comprisse up 1o fowr single amino acid delstions,
inserlions andfor substitulions; and

whaerein the polypeptide specifically binds to IL-17A andior IL-17F {preferably each with g Kd of lesa than 5 nlM} but
not to any of IL-178, L-17C, 1170 and L-17E. Preferably, this polypeptide specifically binds (o af least amino
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acids L74, Y85 and N88 of H-17A {8EQ 1D NG: 839).0f course also all of the above polypeptidas comprising 8
CDRZ andfor COR3J sequences can be used and are effective for the treatment of a disease as disclosed herein.
D} 13E02-dike sequences: a “13E02-ike sequence”, "13E02-fke ISV or " 13E02-fke building block™ ts defined as
an I3V {as described herein} that comprises:

a} & CORY which compnses of essentiaily consisis of sither 4) the aming acid segquensce AMG or {ii) an amino
adid sequence that bas 1 aming acid diference(s) {as dafined herein) with the amine acid sequence AMG; andiar
b} a8 CORZ which comprises or essendially consists of either (1 the amine acid sequancs AISGIGDDTYYADS-
VK or (i) an anino acid sequencs that has at least 80%. such asg al least 85%, for example at least 30% or
W more than 85% segquence identily with the amino acid sequence AISGEGROTYYADEVKG: or (i) an amino
acid sequence that has only 7, 6, 5, 4, 3, 2 or 1 amino acid difference(s) (as defined herein) with the amino acid
sequence AISGSGDDTYYADRSVKGS; andfor
o} a CDR3which comprises or essentially conaista of either (i) the amino acid sequence RRGLYYVWDENDYEN
or {i} an amino acid seguence that has at lnast 80%, such a3 at loast 85%, for axample at least 80% or more
18 than 85% sequence identity with the amino acid segquence RRGLYYVWDSNDYEN; or (i} an amino acid se-
guences that has only 7, 8, 5, 4, 3, Z or 1 amino acld differanca(s) {as defined hersin) with the amino acid
sequence RRGLYYVWDSNDYEN,

in which the framework sequences prasent in such an ISY are as further describad herein, and in which COR1,
28 GDR2 and CORS are preferably such that the 13ED2-4iks 1SV has a blocking activily, which can be delermined by
any suitable assay known o the person skilled in the arl, such as, for instance, by means of Alphascrean assays
{a.q. such as desoribed herain) or by cell based assays {e.g. such as deacribed herein}. Freferably, the blocking
activily is determined by a HT-1080 cell based assay, for inslance, such as described in Example 8. Preferably, the
13E02-like {SV has o blecking activity of 0.3 pg/miiL-17A-induced -6 production in human fibrosascoma HT-1080
24 celis with an 1C80 of less than 150 nM, more preferably, less than 100 nM, 50 nM or even less, such as less than
20 oM or 16 oM, 10 nM, € nM. & oM, 7 oM or & nbl or even more preferably of less than 5 al, andfor the 13E02-
like 1SV has a blocking aclivity of 4.5 pg/odd IL-17F-induced IL-6 production in huptan fibrosarcoma HT-1080 celis
with an 1C50 of less than 350 nM, more preferably, less than 250 nM, 200 nM or evern less, such as less than 175
nht or 150 oM, 140 nl, or 125 nM or even mare preferably of less than 110 oM and/or the 13E02-like 18V has a
blooking activity of 1.5 paimi {-17AF-indused 1L-6 produstion in human fibrosarcoma HT-1080 cells with an IC50
of less than 200 nM, more preferably, less than 180 i, 125 nM or evan less, such as less than 100 ab or 80 i,
75 nhd, 70 nbd, 80 nhd, 50 nhd, 40 nh or 30nM or even more preferably of less than 25 nM. Praferably, insuch a
13E02-like sequence, CDR1 and COR2 are as defined under a) and by, respactively; or CORT and CDRS are as
defingd under a) and ¢}, respeciively; or CDR2 and COR3 are as defined under b} and o), respectively. More
preferably, insuch g 13E02-like sequence, COR1, CDR2 and CORJ are allas defined under aj, bl and ¢, respetively.
Again, in such an 13E02-ke sequencs, CORY, CDRZ and COR3 are preferably such that the 13E02-ke 18V has
a bincking activity, which oan he determined by aby suilable assay known to the person skilled in the art, such as,
for instance, by means of Alphascrean assays {e.g. such as described herein} or by call based assays {e.g. such
as described herein). Preferably, the biocking acthvily is defermined by a HT-1080 cell based assay, for instance,
48 such as described in Example 9. Preferably, the 13E02-like ISV has a blocking activity of 0.3 pgfmi iL-17Adnduced
1L-8 production i hurman fibrosarcoma HT-1080 cells with an {CSD of less than 150 oM, miore preferably, less than
100 nbd, 50 nhd or even less, such as fess than 20 nd or 15 o, 10 nM, 8 oM, B ndd, 7 nM or 8 nM or sven more
preferably of less than 3 nd, andior the 13E02-like 18V has a blocking activity of 4.5 pgimt L-17F-induced IL-8
oroduction in luman fibrosarcoma HT-1080 cells with an IC50 of less than 350 nM, more praferably, less than 25¢
44 nhM, 200 nM or even less, such as less than 175 ol or 150 oM, 140 oM, or 125 nM or even more preferably of less
than 110 nM andior the 13E02-like ISV has a blocking activity of 1.5 pg/mi H-17AF-induced L6 production in
human fibrosarcoma HT-1080 cells with an 1C50 of legs than 200 nd, more preferably, less than 150 oM, 125 nM
or even less, such as less than 100 nM or 80 oM, 75 nM, 70 nM, 60 oM, 50 nh, 40 nb or 30nM or even more
praferably of lass than 28 nM.
8¢ For sxample, insuch an 13E02-lke sequence: COR T may comprise or gssentially consist of {he amino acid seguence
ARG (with CDIR2 and CORI being as defined underb) and ¢, respeclively); andior COR2 may comprise or assentially
consist of the amine acikd sequence ASGSGDRDTYYADIVKG {(with COR1 and COR3 being as definedf undsr 8)
and ¢}, respectively); andfor CORS may comprize or easendiatly consist of the antine acikd ssquence RRGLYYVWD-
SNDYEN {with CDR 1 and CDR2 being as defined under a) and b), respedtively). Particularly, when an 13802 ke
seguence ks according to this aspect COR1 may comprise or essentially consist of the amino anid sequence AMG
and CDR2 may comprise or essentially consist of the amino acid sequence AISGEGRDTYYADSVRG {with CDRS
being as defined under ¢} above), andior COIRT may comprise or asaentially consist of the amino acid sequence
AMG and CDR3 may comprise or essentially consist of the anino acid sequence BRGLYYVWDENDYEN {with
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CDRZ being as defined under b) above); andfor CDRZ may comprise or assentially consist of the amino acid
sequence AISGSGROTYYADSVKG and COR3 may comprise or essentially consist of the amino anid sequence
REGLYYVWLISNDYEN (with CDR 1 being as defined under a) above). Again, insuch 13E02-bke sequences, CORY,
CDOR2 and COR3 are preferably such that the 13E02-Bke ISV has a blocking activity, which can be determined by
= any suitable assay known 1o the person skilled in the art, such as, for instance, by means of Alphasersen assays
{e.g. such as described herain) or by cell based assays {e.g. such as described herein}. Preferably, the blocking
activity ks determined by a HT-1080 cell based assay, for instance, such as described in Example 3. Preferably, the
13E02-lke 1SV has a blonking aclivity of 8.3 pg/ml - 17A-induced HL-6 production in human fibrosarcoma HT-1080
celis with an 250 of ings than 150 ndd, more preferably, less than 100 ndd, 50 oM or even less, such as less than
Bes 20 nhd or 15 nM, 10 af, B nld, B nd, 7 M or § oM or even mare preferably of less than § nb, andfor the 13E02-
like 18V has a blocking activity of 4.5 pgfml IL-17F-induced 106 production in human fibrosarcoma HT-1080 cells
with an 1050 of less than 350 nM, more preferably, Jess than 250 nM, 200 nM or even less, such as less than 175
nbt or 150 oM. 140 ndd, or 125 nb or aven more preferably of jess than 110 oM andior the 13EG2-like ISV has a
blocking activity of 1.5 pgimi IL-1TAFInduced IL-G production in huwman fbresarcoma HT-1080 calls with an 050
18 of less than 200 nM, mora preferably, less than 150 n}M, 125 nM or even less, such as less than 1060 nM or 80 nM,
75 nM, 70 oM, 80 nM, 60 o, 40 nb or 3008 or even more preferably of less than 25 nM.
n a specifically prefarred aspect, a "13802ike sequence”, "13E02ike 1SV or "13E02ke building block" is an
1SV that comprises:

28 g} & CORYT which is sither (i} the amino adid seguence AMG or (i} an aminge ackd sequance that has ordy 3, 2
or 1 aming acid difference(s) (as defined herein} with the aming acid sequence AMG; andfor
e} a CDRZ which is either {i} the amino adld sequence AISGSGDRUTYYADRSVKS or {ii) an amino acid sequence
thal has at least 80%, such as at least 85%, for example at least B0% or more than 38% seguence identity with
the aming acid sequance AISGSEDOTYYADSVKG: or {1} an arino acid sequence thathasonly 7, 6, 5, 4, 3,
25 2 or 1 aming acid differencels) {as defined hersin} with the amino acid sequence AIRGSGDDTYYADRSVKG;
andior
f} a CDR3 which is sither {i} the amino acikd sequence RRGLY YVWDENDYEN or {ii) an amino acid sequence
that has at least B0%, such as at least 85%, Tor example al least 90% or mare than 95% sequence identity with
the aminoc acid sequence REGLYYVYWDSNDYEN; or {iii} an amino acid sequence thathasonly 7, 6, 5,4, 8, 2
or 1 amine acld difference(s) (as defined hersin) with the amino acid seguence RRGLYYVWDSNDYEN;
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in which the framework seguences prasent in such an [SV are as further described herein, and in which CDR1,
CDOR2 and CDRJI are preforably such ihat the 13E02-like ISV has a blocking activity, which can be determined by
any suitable assay known o the person skilled in the art, such as, for instance, by means of Alphascresn sssays
{e.g. such as described harein) or by cell based assays {e.g. such as describegd herein}. Preferably, the blocking
activity is determined by s HT-1080 cell basad assay, for instance, such as deseribed in Example 9. Preferably, the
13E02-like 1SV has a blocking aclivity of 8.3 pg/mil -17A-Indused -6 production in human fibrosarcoma HT-1080
celis with an 0B of less than 150 ndd, raore preferably, less than 100 nbd, 50 nM or gven lfess, such as less than
20 M or 15 nM, 10 i, 8 nM, 8 nM, 7 nM or 8 nM or even more preferably of less than 8 nM, andfor the 13E02-
48 like 1SV has a blocking aclivity of 4.5 pgfml IL-17F-indused 1L-6 production in human fibrosarcoma HT-1080 celis

with ar HCH0 of less than 350 o, more preferably, less than 250 nM, 200 nM or even less, such as less than 175

nhd or 150 oM, 140 ndd, or 125 nM or even more preferably of less then 110 oM andior the 13EG2-lke 18V has g

blocking activity of 1.8 pgiml IL-17AF-induced 1.-6 production in human fibrosarcoma HT-~1080 calls with an 1C50

of tess than 200 niM, more preferably, less than 180 niM, 125 nM or aven less, such as less than 160 nM or 80 nM,
44 75 nh, 70 oM, 80 nM, 50 oM, 40 M or 3000 or even more preferably of less than 25 nM. Preferably, in 8 13E02-

like sequence accarding to this spectfically preferred aspect, COR1 and COR2 are as defined under d} and &),

respectively; or CDR1 and CDR3 are as defined under d) and §), respectively; or CDRZ and CDR3 are as defined

under e} and §}, respectively. More preferably, in such g 13E02-ike sequence, COR1, CDRZ and COR3Z are sl as

defined under d), &) and 1), respectively. Again, in such an 13E02-ike saguence, CDR1, COR2 and COR3 are
sq preferably such that the 13E02-ke 1SV has a blocking activily, which can be determined by any sultable assay
knowert to the person skilled in the art, such as, forinsiancs, by means of Alphascresn assays {@.g. such as described
heraing or by cell based assays {e.g. such as described herein}. Preferably, the blocking activity is delermined by
& HY-1080 cell basad assay, for instance, such as desarbad in Example 9. Prefarably, the 13E02-fka 1SV has a
blocking sclivity of 0.3 pg/md l-17A-Induced 1L-8 production in human fibrosarcoma HT-1080 cells with an 1C50 of
iess than 150 nM, mare preferably, lass than 100 oM, 50 nM or even less, such as less than 20 nd or 15 nld, 10
nhd, 3 ol 8 nb, 7 nbd or 8 nM or even more preferably of less than 5 oM, andior the 13E024ike I8V has a blocking
activity of 4.5 pg/mil 1L-17F-Induoed IL-6 production in human fibrosarcoma HT-1080 cells with an 1C50 of less than
350 nM. more preferably, less than 250 nd, 200 nM or even less, such as lesa than 175 oM or 1580 nM, 140 oM, or
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125 nM or aven maore preferably of less than 110 nb and/or the 13E02-ike ISV has a blocking activity of 1.5 pg/mi
- 17AF-induced 1L-6 production in human Bhrosarcoma HT-1080 cells with an 1G58 of less than 200 nM, more
preferabdy, loss than 180 nM, 125 aM or evert less, such as less than 100 oM or 80 oM, 75 nM, 70 n#d, 60 oM, 50
ribd, 40 nM or 30nM or even more preferably of less than 25 nM.
= For example, in a 13E024Kke sequence according to this specifically preferrad aspect CORY is the amine acid
sequence AMG {with CDR2 and CDR3 being as defined under ) and 1), respectively): andfor CDR2 is the amino
acid sequence AISGSGDDTYYADSVRG {with CDRY and COR3 heing as defnad under d) and ), respeclively);
andior CRR3 is the amino acid sequence RRGLYYVWDSNDYEN {with CDR1 and CDR2 being as defined under
d} and £}, respectively}. Particularly, when an 13E02-like seguence is according o this aspect CDR1 is the anino
Rt acid sequence AMG and CDRR2 is the amino ackd sequence AISGSEDOTYYADSVKG {with COR3S being as defined
under {} above); andior COR1 is the amino acld sequence AMG and COR3 is the amino add sequence RRGLYY-
VWDSNDYEN (with CORZ being as defined under o) above): andior CDR2 Is the amino acid sequence AISGSGD-
DTYYADSVKG and CDR3 is RRGLYYVWOSNDYEN {with CDR 1 being as defined under o) above). Again, in such
13E02-lke sequances, COR1, COR2 and CDR3 are preferably such that the 13E02-like ISV has a blocking activity,
18 which can be datermined by any sultable assay known to the parson skilled in the ar, such as, for instance, by
means of Alphascreen assays {e.g. such as desoribed herein) or by cell hased assays {e.g. such as described
hersin). Preferably, the blocking activily is determinad by a HT-1080 cellbased assay, for instance, such as described
in Example 8. Prefoerably, the 13E024ike 13V has a blocking activity of 0.3 pgimd - 17Adnduced 1.6 production in
human fibrosarcoma HT-1080 cells with an 1050 of less than 150 nM, more preferably, lass than 100 nM, 80 nM or
2 aven less, such as less than 20 nM or 15 oM, 10 oM, 8 nM, 8 nb, 7 oM or 8 nb or sven mare preferably of less
than 5 nM, and/or the 13E02-like ISV has a blocking activity of 4.5 pgfml IL-17F-induced IL-8 production in human
fibrosarcoma HT-1080 cells with an 1050 of leas than 350 nM, more preferably, less than 250 ni, 200 nM or even
less, such as less than 175 oM or 150 ni, 140 nM, or 128 nM or even more preferably of less than 110 nM and/for
the 13E02-Hke 1SV has a blocking activily of 4.5 pofmd 17 AF-induced 1L-6 produciion in human Shrosarcoma
28 HT-1080 cells with an IC50 of loss than 200 nM, more prefarably. less than 150 nM, 128 nM or even less, such as
iegs than 100 nhd or 80 o4, 75 o, 70 nlM, 60 nM, 50 nM, 40 oM or 30nd or even more preferably of less than 25 oM.
I a particularly preferred 13E024ke sequence:; CDR1 is the amino acid sequence AMG, CORZ2 is the amino acid
seguenne AISGSGDDRTYYADSVKG; and CDRS is the aming acid seguence RRGLYYVWDSNDYEN,
i alt the 13E02-like sequence dascribed in this paragraph D}, the framework saguences may be as further describad
heregin. Preferably, the framework sequences are such that the framework sequences have al least 80%, such as
al least B&%, fur example at least 90%, such as ol least 85% sequence identity with the framework sequences of
13E02 {which, for example, can be datermined by determining the overall degree of sequence identity of a given
sequence with the sequence of 13802 while disregarding the CDR's in the calculation). Agsin, the combination of
CDR's and frameworks presant in 8 given sequencs are preferably stich that the resulling 13E02-kke {8V has a
blocking activity, which can be determined by any suitable assay known i the person skilled in the art; such as, for
instance, by means of Alphascreen assays {8.g. such as described herein} or by coll based assays {e.g. such as
deseribed herein). Praferably, the biocking activily is determined by a HT-1080 cell based assay, for instanoe, such
as dasoribed in Example 9. Praferably, the 13E02-lke 18V hasg a blocking activity of 0.3 pog/mi IL-17 A-induced 1L-8
production in human fibrosarcoma HT-1080 cells with an 1050 of less than 150 nM, more preferably, less than 100
40 nh, 50 nM or aven less, such as less than 20 nM or 15 nM, 10 nM, 9 nM, 8 nM, 7 nM or 8 nM or even more preferably
of less than § nbd, andior the 13ED2-lke I8V has a blocking activity of 4.5 pgimit IL-17F-induced IL-6 production in
human fibrosarcoma HT-1080 cells with an 1050 of {ess than 355 nM, more preferably, less than 250 oM, 200 nid
or even less, such as less than 175 oM or 150 oM, 140 nM, or 125 M or even more preferably of less than 110 nM
andiorthe 13E02-ke ISV has a blocking activity of 1.5 pgfmiL-17AF -induced IL-8 production in human fibrosarcoma
44 HT-1080 crlls with an 1C8D of less than 200 oM, more praferably, less than 150 nM, 128 nM or even less, such asg
less than 100 nh or 80 nM, 75 oM, 70 nM, 80 rd, 50 ni, 40 nkd or 30nM or even more preferably of fess than 28 nM.
It one specific aspect, a 13EG2-like sequence is an ISV that has at least 70%,. such at least 80%. for example at
imast 85%, such as al lsast 0% or more than 85% sequence identity with SEQ 1D NO: €84, For example, in an
13E02-lke sequence ancording o this aspeat, the CDR’s may be acoording to the specifically praferred aspect
3¢ describad above, and may in particularly (but without Emitation) be AMG (COR 1), AISGSGRDTYYADSVKG (CDR2),;
and REGLYYWVWDRSNDVYEN (TDR3}. Again, preferably, the combination of COR's ang frameworks present in such
a 13ED2-like SV are preferably such that the resuling 13E02Jike 15V has a blocking activity, which can be datarmained
by any suitable assay knowrt 1o the person skilled in the art, such as, forinstance, by means of Alphascresn assays
{e.g. such as described herein} or by cell based assays {€.g. such as described herein}. Preferably, the blocking
activily is determined by s HT-1088 cell basad assay, for inslance, such as described in Example B, Preferably, the
13E02-ke 1SV has a blocking activity of 0.3 pgfral IL-17A-induced 1L.-6 pradustion in human fbrosarcoma HT-1080
calis with an IC50 of less than 150 nM, more preferably, lass than 100 nM, 50 nM or even less, such as fess than
20 nM or 15 nb, 10 oM, 9 nM, 8 nM, 7 nM or 8 nM or sven more preferably of less than & nM, andior the 13E02-
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fike 18V has a hlocking activity of 4.8 pg/mi -17F-induced L8 production in human fibrosarcoma HT-1080 cells
with an {080 of less than 350 M, more preferably, tess than 250 oM, 200 rdd or even ess, such as lgss than 178
bt or 180 M, 140 ohd, or 128 oM or even more preferably of less than 110 M andior the 13ED2 ke 18V hag a
blocking activity of 1.5 pgimi {17 AF-induced {L-8 production in human fibrosarcoma HT-1080 cells with an IC50
= of less than 200 nM, more preferably, less than 150 nM, 125 nM or even less, such as less thary 100 ndM or 80 nM,
78 naM, 70 nd, 68 oM, 50 nM, 40 nbd or 30nM or evert more preferably of Jess than 25 oM.
It pne particular aspec, any 13E02ike sequence may be a humanized andfor sequence oplimized sequence, as
further described berein.

i tn this contexd, one Ruther sembodiment of the invention cancerns alsa & polvpeptide cormprising

{i} a COR2 having ths amino acid sequence AISGEGDDTYYADSVKG; and/or

{ii} a CDRJ having the amino acid sequence RRGLYYVWDANDYEN,;

wherein the CDR2 and COR3 sequences {1} and (i} may in total comprise up to four single amine acid deletions,
18 insartions andfor subatifutions; and

whaerein tha polypeptide specificaily binds to IL-17A andfor 1L-17F andwherein preferably the polypeplide specifically

binds o IL-17A with a2 Kd of ipgs than 50 pM and to IL-17F with a Kd of less than § nd.

Preferably the polypepiide of this embodiment specifically binds 1o atleast one epitope of iL-17 A selacted from the amino
28 acids L74, Y85 and NBS of IL-17A. Preferably the polvpeptide of this embodiment specifically binds to ot least three

epitopes of L-174A, e.g. at least to amino scids L4, Y85 and N88 of IL7A {SEQ 1D NO- 839},

Prefered ia also a polypeptide comprising

{iii} a CDR2 having the amino acid seguence AISGSGDOTYYADSVKG; andfor
2% {iv} a COR3 having the amino acid sequence RRGLYYVWDANDYEN,

wharein the CDR2 and CORJY sequenes (i} and (i) may infotal comprise up to fowr single amino acid deletions, insertions
wharetn the polypeplide specifically binds to ILA7A andfor IL-1TF (preferably each with a Kd of less than § nM) but not
to any of 178, 170 1170 and IL-1T7E. Preferably, this polypeptide specifically binds 10 af least amino acids L74,
YES and N8& of IL-17A {SEQ 1D NGO 838}

[0037]1  Of course also all of the above polypeptides comprising a CDR2Z andior CDRJ sequences can be used and
arg effective for fhe treatment of a disease as disclosed herain,

As mentioned, a polypaptide of the invention preferably specifically binds o at least three epitopes of IL-174 andior IL-
17F. e.q.
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{i¥ at least to amino acids L74, Y85 and N8B of L-17A (SEQ 1D NO: 838);
{ii} at lmast o amino acids HB4, L74 and ¥85 of IL-17A (SEQ 1D NO: 838); andfar
{ill} at least jo amino acids R47, RYJ, 186 and N82 of IL-17F (SEQ 1D NO: 840},
40
[8038] As further described herein, but without being limited to any explanation, mechanism of action or hypothesis,
in the present invention, four differant classes of amine acid sequences of the invention have been identified, based on
their ability to inhibit the interaction of IL-17A, IL-17F or IL-171F with either or both of the receptors IL-17RA or L-1TRC
complex {in paricular in the Alphascreen assay described in Example & below). These four classes of amino acid
45 sequernces of the invention are {definad herein as follows):

- "Olass 1 aming acid sequence™ gn aming aoid sequence of the ipvention (and in particular an ISV as desoribed
herein) that is capable of inhibiting the interaction of IL-17A with {al least one of, and most preferably both of} the
receptors IL-1TRA or IL-17RC of the receptor complax, but that is assentially not capable of inhihiting the interaction

3¢ of L-1TAF interaction with sither of IL-17RA or IL-17RC. Some specific but non-imiting examples of Class 1 amino
acid sequencas are given in the further description herein {see for example Tables 5-8);

~  "Class 2 aming acid seguence”. an aming acid segquence of the invantion {and in padicidar an 15V as described
hersin) thal is capable of inhibiting the inleraction of both 174 and of ILA17AKF with (at least one of, and most
preferably both of) the receptors IL-1TRA or IL-17RC of the recepior complsx. Some spacific hut non-iimiting ex-
amples of Class 2 amino acid sequences are given in thee further description berein (see for example Tables 5-By.
Some preferred, hut non-limiting examples of Class & aming acid sequences of the invenion are the "04G01-like
saguenaes” (as defined herain), with humanized andfor sequence-optimized varlants of 04G01 {see for example
Tables 23 and 24} being pariiculardy prefered;
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- “Class 3 amino acid sequence”™. an amine acid sequence of the invention {and in particular an 1SV as describad
herain} that is capable of inhibiting the interaction of {L-17F with {at least one of, and most preterably both of) the
receplors H-17RA o tL-1TRE of the rexeplor complax. Class 3 amino acid sequences of the invention may also
be capable of (at least partially) inhibiting the inferaction of {-17AF with {at least one of, and most preferably both
of} the receptors IL-17RA or IL-17RC of the receptor complex. Some specific but non-fimiting examples of Class 3
aming acid sequences are given in the further description berein (see for example Tables 5-8}. Some preferred, but
non-Hrniting examples of Class 3 aming acid sequences of the invention are the "1BA0G4 Jike sequences” {as definad
hergin), with humanized andior sequence-optimized vardants of 16A04 {such as for example IL1TMS3063, ses Table
30} being particularly preferred. In some preferred, bul norelimiting examples, Class 3 amino acid sequences are
Bes directed againstand/or bindto R47, R73, 188 andior NER of ML 7F, including combinations thereof {(see forexampla
Table 11Y
- "Class 4 amino acid sequence” (also referred 1o horein as a "cross-reactive amino add sequence” and also indicated
with an "X} an amino acid sequencs of the invention {and in particular an 1SV as described herein] that Is capable
of inhibiting the interaction of both IL-17A and ILA17F, hence including IL-1TAF, with (&t least ons of, and most
18 praferably both of) the recepiors ILA17RA or IL-17RC of the receptor complex. Some preferred, but non-limiting
axamples of Class 4 amino acid sequences of the invention are the "13B03-like seguences” (s defined herein} and
the “13ED2-lks sequences” (also as defined barein), with hurnanized andior sequence-optimized variants of 13803
{such as for example ILITMS3068, see e.g Table 28) and 13E02 {such as for sxample IL1TMS3088 and
HL.17MB3070, see Table 28), respectivaly, being particularly preferred. In some preferved, but non-limiting examples,

28 Class 4 amino acid sequences are directed against andfor bind to L74, Y88 andlfor N8B of hiL-17A {see for example
Table 11}

<

Table A-Q: Qverview antidi~17 blocking specificity of Nanobody classes

Blocking activity ©
H~1TA iL-17F H-1TAF
Classg 1 YE3 Essentially NO NG

Manocbody Class Example

Tz
%

Class 2

D4G01

NC

YES

Class 3

16AG4

YES

Partially YES

Class 4

13802, 13803

YES

YES

YES

1} Blocking activily as datermined by 1L-17&, IL-17F and IL-1TAF-dnduced 1L-6 production in human fibrosarcoma
HT-1080 cells as deacribad ahove.
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[0038] Proferred examplas of ISV's belonging 1o each of these Classes are given in the examples herain.

[0040] it is possible to combine aming acid sequences used in the invention {and in particular 1ISY's of the invention)
that balong to differant Classes into a single polypeptide of e invention. In particular, it was shown that sombining
Class 3 I8V's with Class 4 ISV s into a single polypeptide of the invantion have unigue binding properties {cf. Example 28),
[8041]  As further descoribed herein, polypeptides of the invention as defined in the daims may for exampls and without
timitation comprise:

485

- anamino acld sequence of the invention {and in particidar, an 1SV of the invention} and one or miore {such as one
or two} other groups, reaidues, motelies or binding units (as further desoribed herein, for example a group, residue,
moiely or binding unit that increases the hatf-ife of the amino acid saguence of the invention), which are linked to
gach other sither directly or preferably via one or more suitable linkers (as further desaribed herein;

~  two or more {such as two or three) amine acid sequences of the invention {(which may be the same or different),
and in particular bavo or more (Such a3 two or three} 8Y's of the invention {which again may be the same or different},
and optionally one o mors {such as one or twe) other groups, residues, maisties or binding unils {as further deseribed
herain, for example & group, residus, moiety or binding unit that increases the half-fife of the amino anid sequence(s)
of the Invention), which are linked fo sach other sither directly or preferably via one or more suilable linkers {as
further described hersin).

53
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[0042] Also, as further described hergin, when a polypeptide of the invention as defined in the claims comprises one
or more ong or more (such as one or wo) ofher groups, residues, moleties or binding units, these are preferably {but
without limitation} either {i) one or more other immunoglobulin single variable domains {lor example, directed o & largst
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other thar IL-17A, L-17F or IL-1TAF, Le. 50 as to provide a mullispecific prolein or polypeptide of the invention) andior
{ii} & group, residue, moiely or binding undf that increases the halt-ife of the amine acid sequence{s} of the invenlion,
which may for example be a group, residog, moiety or binding uril thal is directed 1o a serurn profein sush as (hurman)
serum albumin (for example, an 13V that is direcled to a serum prolein and in parlicular fo serum albumin, or a8 paptide
that is directed to a serum protein and in particular (o seruny albumin, as further described herain),

[08043] Thus, for example and without fimitation, such polypeptides of the inverdion may comprise:

~  Anamino acid sequence of the invention (and in particular, an 1SV of the invention) belonging to Class 1 {as defined
herein), and a group, residue, maiety or binding unit that increases the haltlife of said amino acid sequence {and
greferabdy an {8V that is diracted 0 8 serum protein and in particular to serum alburnin, or a peplide that is directed
{0 & serum protein and in particular o serom alburning, optionally sullably inked via one or more suitable linkers.

- Artamino acld sequence Of the invention (and in particular, an 1SV of the invention) belonging to Class 2 {as defined
herein), and a group, residue, molely or hinding unit that increases the half-life of said amina acid sequence {(and
preferably an 1SV thet is directed 1o a serum protein and in parlicular to serum albumin, or a peptide that is directed
to a serum protein and in paricuslar to sarum albumin), optionatlly suitably linked via one or mora sultable linkers.

~  Anamino acid sequensce of the invention (and in particular, an 1SV of the invention) belonging to Class 3 (as defined
hersin), and a group, residus, moisty or binding unit thal increases the halfife of said amine acid sequence {and
preferabdy an 1SV that is directed lo 8 serum protein and in particular to serum athumin, or 8 peplide that &s directed
o a serum protein and in parficular to serum albuming, oplionally suitably linked via one or more suitable linkers.

- Anamino ackd sequance of the invention {and in particidar, an BV of the ibvendion) belonging to Class 4 {as defined
herein}, and a group, residue, moiely or binding unit that increases the halidife of sald aminc scid sequence (and
praferably an 18V that is directed 1o a serum protein and in particular to serum albumin, or a peplide that i directed
to a serum protein and in parlicular to serum albuming, oplionally suitably linked via one or more sultable linkers.

= Twe amino acid sequennes of the invantion {and in paricudar, bwo 18Y's of the invention} both helonging o Class
1 {as defined herein), and a group, residue, molety or binding unit thal increases the hail-life of sald amino acid
sequence {and preferably an 1SV that is directed toa serum pridiein and in partivular 1o serurg altbumin, or a peplide
ihat is directed to a serum protein and in particular fo serurm albumin}, optionally suitably linked via one o more
suitable linkers.

~  Two aming ackd sequences of the invention {and In pardicular, two 1SV's of the invention} both belonging to Class
2 {as defined herein), and a group, residue, molely or binding unit that increases the hall-life of said amino acid
sequence {and preferably an SV that is direciad to a serur protein ang in particular o serum albumin, or a8 paplide
that is divected to a serum protein and in particular fo serum albumin), optionally suitably finked via one or more
sultable Hinkers,

- Two amine acid sequences of the nvention {and in particular, two 18V's of the invention) both belonging to Class
3 (as defined herein}, and a group, residue, molety or binding unit that increases the halfdife of sald amino acid
ssguence fand preferably an I8V that is directed to & serum protein and in particular o serum albumin, or a peplide
that is directed to a serum protein and in partioular to serum aibuming, optionally suitably linked via one or more
suitahle linkers.

- Two amino acid sequences of the invention (and in paricudar, two 18Y's of the invention} both belonging to Class
4 {as defined herein), and a group, residue, moiety or hinding unit that increases the haltlife of sald amino acid
sequence {and preferably an ISV that is directed to a serunt protein and in particular to serum alburnin, or a peplide
that is directed to a serum protein and in particular by serom albumind, optionally suilably linked via one or more
suitable linkers.

~  Anaming acid sequence of the invention (and in particular, an 18V of the invention} belonging to Class 1 (as defined
herein), an amino acid sequence of the invention {and in paticular, an 1SV of the invention) belonging to Class 2
{as defined herein}, and a group, residue, molely or binding urdl that increases the halflife of sald amino acid
sequence {and prefarably an 1SV that is directed to a serum protein and in particular to serum albumin, or a peptide
that is directed to a serum protein and in particular o serum albuming, optionally suitably linked via one or more
suitable linkers.

- An amino acid sequence of the invention {and in particudar, an 18V of the invention} belonging to Class 1 (as defined
herein), an aming acid sequence of the inverdion {and in particular, an 1SV of the invention) belonging to Class 3
{as defined herein}, and a group, residue, moiety or binding unil that increases the hall-life of said amine acid
sequence {and preferably an ISV that is directad 10 & serum protein and in paricular to serum albumin, or @ paptide
that is directed to & serum protein and in pariicular fo serum altbuming, optiohally suitably linked via one or more
suitable linkers.

~  An amino acid sequence of the invention {and in particidar, an 8V of the invention) belonging te Class 1 {as defined
herein), an amino acid sequenace of the invention {and in particular, an ISV of the invention) balonging to Class 4
{as defined herein), and a group, residue, molety or binding unit that increases the hall-life of said aming acid
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sequence {and preferably an ISV that is direcied to 8 serum protein and in particular fo serum albumin, or a peplide
that is direcled (o a serum protein and in particular t© serum albuming, optionally suitably inked via sne or more
suitakide finkars.
- Arnamino acid sequence of the invention {and in particular, an ISV of the invention;} belonging to Class 2 {as defined
herein), an amino acid sequence of the invention {and in particular, an 1SV of the invention) helonging to Class 3
{as defined herain}, and a8 group, residus, pioiely or binding unit that increases the half-ife of said amine acd
seguence {and preferably an ISV that is direcied to 3 serum protein and in particular 1o serum atbumin, or & peplide
that is directed to a serum protein and in particular to serum albumind, optionally suitably linked via one or more
suitabile finkers,
=~ An amino acid sequence of the invention (and in pardicular, an ISV of the invention} belonging to Class 2 {as defined
harain), an amino acid sequence of the invention {zad in particutar, an 1SV of the invention} helanging to Class 4
{as defined herein}, and a group. residus, molsty or binding unit that incresses the halilife of said amino acid
sequence {and prefarably an 18Y that is directed to a serum protein and in particular to serum albumin, or a peplide
that is directed 10 a serum protein and in partioular to serum albumin), optionally suitably inked via one or more
15 suitable linkers,
~  Anaming acid sequensce of the invention (and in particular, an 1SV of the invention) belonging to Tlass 3 (as defined
hersin), an antino acld sequence of the inverdion {and in particular, an 1SV of the invention) belonging to Class 4
{as defined herein}, and a group, residue, moiety or binding unit that incregses the halldife of said amino acid
sequence {and preferably an ISV that is directad {o a serum protein and in particular to serum albumin, or a paplide
28 that is directed to a serum protein and in parlicular to serom albumin), oplionally suitably linked via one or more
suftable linkers.

<

[0044] Each of the above polypeptides of the invention form further aspects of the invention.
[0045] When one of the polypeplides of the invention {such as ane of the polypeplides of the invention according o
3 one of the preceding paragraphs) comprises & Class 2 sequence. it is preferably a 04G0 ke sequence {as defined
herein), and maore preferably @ bumanized andior sequence-optimized vanant of 04G01. Thus, a further aspedi of the
ivention is a compound, construct, protein or polypeplide of the invention as described herein {and in patdicular, as
described in the preceding paragraphs) that comprises a Class 2 amine acid sequence, whersin sald Class 2 amino
acid sequence is a 040801-like seguence {as defined herein), and more preferably a humeanized andfor segquence-
optimized variant of (4G01,
[oD46] When one of the polypeplides of the invention (such as une of the polypeplides of the invention according o
one of the preceding paragraphs) comprises a Class 3 sequence, it is preferably a 16A04-lke sequence {as defined
herein), and more preferably a humnanized andfor sequence-optimized variant of 18A04. Thus, & further aspect of the
invention is & compound, construct, protein of polypeplide of the invention as described herein {and in particular, as
described in the preceding paragraphs} that comprises a Class 3 amino acid sequence, wherein sait! Class 3 amino
acid sequence is a 16AD4-like sequence {as defined herein), and more preferably a humanized andior sequence-
optimized variant of 16A04,
foad47] When one of the polypeptides of the invention {such as one of the polypeplides of the Invention according o
ong of the preceding paragraphs) comprises a Class 4 saquence, it is preferably & 13803-ike sequence {as defined
40 hersin), and more preferably a humanized and/or sequence-optimized variant of 13803, or a 13E02-dke sequence {as
defined herein, angd more preferably a humanized and/or sequence-optimized variant of 13802, Thus, a further aspect
of the invention is a compound, construct, prodein o polypeptide of the invention as descrbed herein {and in particular,
as described in the preceding paragraphs) that comprises a Class 4 amino acid sequence, wherein said Class 4 smino
acid sequence is a 13B03-like sequence {as defined herein), and more prefersbly 8 humanized andior sequence-
46 oplintized variant of 13R0S, and/or g 13E02Hike sequence (as defined herein}, ard more preferably a humanized andfor
sequence-optimized variant of 13E02.
[0048] Some preferred, but non-limiting examples of some of these polypeptides of the invention are described inthe
gxamples below, Based on the disclosure herein, the skilled person will also be able to provide other such polypeplides
of the invention, for example by suitably combining one or more sultahle aminoe acld saguences of the inverdion (such
3¢ asthose described in the examples below) with a group, residue, mciety or binding unit that increases the half-life of
sald aming ackd sequends {such as an 1SV or smal peptide that is directed against (human) serum albumin, as further
dascribed heremn}. The polypeplidas of the invention are defined in the claims and may compnse:
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- Anamino acid sequence of the invention {(and in perticular, an ISV of the invention} belonging to Class 3 {as defined
hereinn}, an amino acid sequence of the invention {and in particular, an SV of the invention} belonging to Class 4
{as defined horein), and 8 group, residus, moiely or binding unit thal increases the halfdife of said aming acid
saguence {and preferably an 18V that is directed to 8 serum protein and in particular to serum albumin, or a peplide
that is directed to a serum profein and In particwlar to serum sibumind, optionally suitably linked via one or more
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siitable linkers. As further describad herein, such a compound, constnict, prolein or polypeptida of the invention

preferably comprises a "13B03-Hke sequence” (a3 defined hergin, and more preferably a hurnanized andior se-

quenca-optimized variant of 13803} ora "13E02-ke senquence” {(as defined herain, and more prefarably & hamanized
andfor sequence-oplimized variani of 12E02} as the Class 4 sequence and a “18A04-like sequence” {as defined
herein, and more preferably a humanized andior sequence-optimized vardant of 186A04) as the Class 3 sequence.

Some specificaily preferred, bud norelimiting examples of these compounds, constructs, proteing or polypeptides of

the invention are IL17MS3084, IL17MS3088, {L1TMI3086 and IL17MS3087 {see Example 26 and Table 33). Gther

examples of such/similar compounds, consfructs, proteins of polypeptides of the invention will be claar to the skilled
person based on the disclosure berein.

i ~  Two amino acid sequences of the invention {(and in particular; two 8Y's of the invention} bath belonging to Class
4 {as defined herein), and a group, residus, moisty o binding onit that increases the half-ife of sald amino acid
sonquence {and preferably an ISV that s directed t0 a serum protein and in particular to serum alburmin, or 8 peplids
that is directed to a serum protein and in pariicular to serum atbumin), optionally suilably linked via one of more
suitable linkers. As further described haredn, such 8 compound, construct, prolein or polypeplide of the invention

18 preferably comprises two "13B03-dke sequences” {as defined herein, and more prefarably two humanized and/for
seguance-optimized variants of 13803}, which may be the same or differant, or two "13E02-like sequences” {as
dedined herein, and more praferably a humanized andior sequence-oplimized varant of 13802}, which agesin may
be the same or different, with compaunds, construsts, protains or polvpeptides of the invention that compsise or
essentially consist of two “13B03-ike sequences” being particularly preferred. A specifically preferrad, but non-

28 limiting example of such a polypspiide of the invention is IL17MS3079 {ses Example 28 and Table 33). Gther
examples of such/similar compounds, conslrucls, proteins ar polypeptides of the invention will ba claar ta the skilled
nerson basad on the disclosure herain,

<

[0048] Some specifically praferred bud nor-iraiting polypeptidas of the invention as defined in the claims may comprise:

- Two "13B03-like sequences” (as defined herein, and more praferably two bumanized andior sequence-optintized

variants of 13803}, which may be the same or differerd {and are preferably the same} and one I8V against hwman

serum atbumin or 3 peplide directad o human serum athurain, oplionally suilably linked via one or more suitahle
linkers {as described hergin};

AM13B0O3-like sequence” (as defined herein, and more preferably a humanized and/or sequence-optimized vartant

of 13803}, 2" 16A04dike seguance” (as defined herein, andmuore preferably a humanized andior sequence-oplimized

variant of 16A04) and one I8V against human sarum albumin or a peplide dirscled fo human serum athumin,
optionally suitably linked via one or more suftable linkers {as described herein);

- AT3E0N2-like sequence” {ag defined harein, and more preferably a humanized andior seguence-optimized variant
of 13E02}, a“16AD4 ke sequence” (as defined harein, and mors preferably a hurmanized andior sequence-optimized
variant of 18404) and one 1SV against human serum albumin or 8 peplide directed to human serum albumin,
aptionally suitably tinked via one or more suilable linkers {as described herein),
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[O050] Again, some spacific bt norlimiting examples of such compounds, constructs, profeins or polypeptides of the

48 irvention are given herein {see for example Table 34} or will be clear fo the skilled person based on the disclosure hersin,
[6051] Preferably, the polypeptides of the inveation have a blocking activily, which can be determined by any suilable
assay known to the persan skilled in the art, such as, for instance, by means of Alphasoraen assays {e.g. such as
described herein) or by osll based assays {e.g. such as dascribed herein). Preferably, the blocking activity is determined
by a HT-1080 cell based assay, for instance, such as desoribed in Example 8.

44 [0052] iIn particular, polypeptides of the invention comgprising an amino acid seguence of the invention {and in padicular,
an I3V of the invention) belonging to Class 1 {as defined herein), said compounds, constructs, proteins or polypeplides
preferably have a blocking activity of 0.3 pg/ml H-17A-induced IL-8 produstion in human fibrosarcoma HT-1080 cells
with an 1C50 of less than 150 nM. more preferably, less than 100 nM, 50 nM or even less, such as less than 20 M, 18
nid, 16 nM, 15 nM, 14 nM, 13 M, 12 nM, or 11 nhl or even more preferably of less than 10uM.

50 [0053] In perlicular, polypeplides of the invention comprising an amine acid sequence of the invention {and in particular,

an I8V of the invendion) belonging to Class 2 {as definad herein). said compaunds, consiructs, proteins or polypeplides

preferably have a blocking aclivity of 0.3 pgiml -17Ainduced IL-€ production in human fibrosarcoma HT-1080 cells
with an {050 of less than 150 nM, more preferably, less than 100 nM, 50 nM or even less, such as less than 20 nM or

15 nM, 10 nM, 8 nM, 8 nM, 7 ndd or 8 oM or even more preferably of leas than SniM and/or said compounds, consiructs,

protains or polypepltides have & blocking activity of 1.5 pgfmi IL-17&/F-inducad 1L-8 proguction in human fibrosarcoma

HY-1080 celis with an 1C50 of less than 250 nM, more preferably, leas than 200 nM, 158 nM or even less, such as lass

than 100 nd or 80 nM, 75 nM, 70 nhd, 80 nM, 80 nM, or 40 nM or even more preferably of less than 35nM,

[0054] In particular, polypeplides of the iInvention comprising sn amino acid sequence of the invention {and in particular,
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an I3V of the invention) belonging to Class 3 {as defined herein}, sald compounds, consiructs, proteins or polypeptides
preferably bave a blocking aclivity of 8.3 pgiml L-17A-induced IL-6 production in buman fibrosarcoma HT-1080 celis
with an G50 of less than 150 al, more preferably, less than 100G nb, 80 nd or even less, such as less than 20 oM or
15 nM, 10 oM, 9 nM, 8 oM, 7 nM or § nM or even more preferably of less than SnM andfor said compounds, consiructs,
= proteins or polypeptides have a blocking activity of 1.5 pgfmi IL-1T7AF-induced IL-6 production in human fibrosarcoma
HY-1080 cells with an 1050 of less than 250 nM, mare preferably, less than 200 aM, 150 nM or evert less, such as less
than 100 nM or BG ndM, 75 nM, 70 b, 80 rdM, 50 oM, or 40 oM or even mare preferaldy of less than 38nM,
[0085] inparticular, polypeptides of the invention comprising aramino acid sequence of the invention (and in particular,
an ISV of the invention) belonging to Clags 4 {as defined herain), said compounds, consiructs, proteins or polypeplides

Bes preferably have a blocking aclivity of 0.3 pgiml -17Ainduced IL-6 production in buman fibrosarcoma HY-1080 celis
with an {C50 of less than 150 nM, more preferably, less than 100 nM, 50 nM or even less, such as less than 20 nM or
15 ribd, 10 nM, 8 M, 8 nd, 7 nld or 6§ nM or even more preferably of less than § nM, andfor the sald compounds,
canstructs, proteing of polypeptidas have a blocking activity of 4.8 pgimt iL-17F-induced IL-6 proguction in huban
fibrosarcorma HT-1080 calls with an 1C50 of less than 350 nM, more preferably, less than 280 nM, 200 nM or even less,

18 such as less than 175 nb or 150 nh, 140 nld, or 125 nM or even more preferably of less than 110 nbd and/or said
compounds, constricts, proteing or polypeptides have a blocking activity of 1.5 pg/mt L-17AF-induced 1L-6 production
in human frosarcoma HT-1G80 calls with an HI50 of tess than 200 i, more preferably, less than 180 nd, 125 ni or
gven less, such as less than 100 nM or 84 nb, 78 nbd, 70 nid, 60 nbd, S0 ndd, 40 nM or 30nM or sven more prefprably
of less than 25 oM.

28 [BO56] 1 will be appreciated by the parson skilled in the arl that the blocking activity of the polypaptides of the invention,
which comprise more than one {bullding block of} Class 1, 2, 3 or 4 amino acid sequences, can ba delennined according
to any of the assays as describad above, wherein said compounds, consfructs, proteins or polypeplides of the invention
preferably have a blocking activily similarly {o the blocking aclivily of each of its constiluents, Le. a blocking activity
simdlarly o the blocking activity of each of the {building blocks of) Class 1. 2, 3 or 4 amino anld sequences comprised

i said compounds, constructs, proteins or polypeptides of the invention. Some specific but non-limiting examples of the
abovementioned praferred compounds, constructs, profeins or polypeplides of the invention are:

-~ Compourds, constructs, profeins or polypeptides thet have al least 80% saguence ideniity (as defined herain) with
a sequenne selected from the group consisling of SEQ D NOus 623, 824, 825, 628, 827, 628, 629, 830, 631, 632,
€33, 634, B35, 636, 637, 638, B3Y, 840, 641, 642, 543, 844, 645, 645, B47, 648, 648, 85D, 651, 652, 653, 654, HES,
G586, 657, 658, 654, 880, 661, BEZ, 683, 664, 665, HG6, 667, 668, BEY, BTO, 671, 672, 673, 674, 675, 678, 877, 678,
§79, 630, 681, 882, 683, 684, 685, 636, 8R7, 688, 689, 690, Y1, 692, 693,

- Compounds, constructs, proteins or polypeptides that have af loast 85% sequence identity (as defined hersin) with
a saguance selected from the group consisting of SEQ 1D MO B23. 24, 825, 628, 627, 628, 829, 630, 831, 632,
633, 634, €35, 636, HI7, 638, €38, 64D, 641, 8427, 643, 644, D45, 648, 647, 648, B4, 650, €51, 852, BS3, 654, 655,
856, 857, 658, 659, 660, 661, 662, GB3, 684, BG5S, 860, 6AT, 6068, 669, 870, 871, 672, 673, €74, 675, 678, 677, 678,
€79, 580, 681, 682, BA3, 684, BEB, 636, 687, 688, 68, £I0, 691, £I2, 683,

- Compounds, consbrucis, proteins or polypeptides that have at least 80% sequence identity {as definett herain} with
a sequence selectad from the group consisting of SEQ D NO-s 823, 624, 825, 526, 627, 828, 628, 830, 831, 632,

40 £33, 834, 635, 636, 837, 838, 638, 640, 6§41, 842, 642, 644, 845, 546, 647, 6483, 649, 650, 651, 652, 653, 854, 655,

B56, 857, 658, BIY, HOO, 6H1, 662, B3, BG4, 8BS, 660, 667, BGB, 689, 670, 871, BY2, 673, 674, §75, 876, 677, €78,
B79, 680, 681, 632, 6R3, 584, €85, B8H, 687, GBY, B8, 680, 691, 892, 683,
~  Compounds, constructs, proteins or polypeptides that have at least 95% sequence idendity {(as defined herein) with
a sequence ssdected from the group consisting of SEQ 1D NOws 623, 824, 625, 828, 827, 628, 829, 830, 831, 832,
45 8§33, 634, 635, 636, 637, 638, 639, 640, 641, 542, 643, 644, 645, 546, B47, 648, §408, B30, 651, 652, 653, §54, 655,
856, 657, 658, 659, 680, 661, 662, 6H3, 664, 685, 666, 667, G68, 68, 670, 871, 673, §73, 674, 875, 679, §77, 678,
679, 630, 681, 68Z. 683, 584, 685, 688, 637, 688, 688, 690, Y1, 682, 693
- Qompounds, constructs, proteins or polypeptides that consists of two 13B03-lke sequences which may be the same
or differant in which sach 13803-ke sequence i independantly chosen from ILITME308T or IL17MS3088, and
8¢ further consists of one ISY against human serum atbumin or a peptide direcied to human serum albumin {such as
Alb-8/ath-11); alt optionally suitably linkad via one or more suftable linkers (as described herein). A specific praferred
but-non-dimiting example of such a polypeptide is ILTYMS3070.

- Compounds, constructs, profeins or polypeptidas that consists of & 13B03-like sequence that is indepandently
chosen from ILT7MS3067 or IL17MS3088, a 168A04-like sequence thai is independently chosen from IL17TMB33083
{or IL17MB3083 without the £10 substitution} and one 18V against hurman serum albumin or & peptide directad to
human sarum atbumin {such as Alb-8rAl-11}, optionally suitably inked via one or more suitable linkers (as described
herein). Speciiic preferred but-non-imiting examples of such polypaptides are tL17MS3084 and 117853088,

~  Compounds, constructs, proleing or polypeptides that consists of g 13E02-like sequence that is independently
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chosen from IL17TMEB3068 or IL17MS3070, a 16A04-like sequence that is independently chosen from L17MS3083
{or {L17MSI0BY without the E1D substitution} and one ISV against hunian serum albumin or 8 peptide directed o
human serum atbumin {such as Alb-8/AIb-11}, oplionally suitably linkad via one or more suitable linkers {as dascribed
herein). Specific preferred bubnon-imiling sxamples of such polypeptides are IL17M33088, IL17ME3087 and

5 H.I7ME3091.

- Compounds, constructs, proteins or polypeptides that have at least 80%, such ag at least 85%, preferably al least
80% sequennce identily (as defined berein} with IL1TMS30G74. Preferalidy, the compounds, canstructs, proteins or
polypeptides that have at least 80%., such as at least B6%, preferably st least 0% sequence identily {as defined
herein) with HLITAS3079 have a blocking activity, which can be determined by any suftable assay krown fo the

i person skilled in the arl, such as, for instance, by means of Alphascreen assays {e.4. such as described herein} or

by caff based assays {e.g. such as described hergin). Praferably, the blocking activity is delerminaed by a HT-1080
coll based assay. for instancs, such a5 described in Example 26. Preforably, sald compounds, constructs, profeins
or polypeptides that have at least B0%, such as at lsast 85%, preferably at least 80% sequence identity {as defined
herein) with IL17MS3078 have a blocking activity of 1nb 117 A-nduced -6 production in human fibrosarcoma
18 HT-1080 cells with an IC50 of less than 150 nM, more preferably, less than 100 nM, 80 nM or even less, such as
iass than 20 nM or 15 nl, 10 ndd, 8 i, 8 i, 7 i or & nM or even more praferably of less than 5 nM, such as 4
b, 3 nld, 2 oM or sven tess than 1 nM ard/or said cormpounds, constructs, proteing or polypeplides that have at
loast B0%, such as af loast 85%, preferably af least 80% sequence identity (as defined hareiny with IL17MS3078
have a blocking activity of 15 nM IL-17F induced H.-8 production in human fibrosarcoma HT-1080 cells with an 1C50
28 of lngs than 180 M, more preferably, less than 78 ribd, 3D pM or pvien less, such as less than 40 nM or 30 nh, 25
nhd, 20 nM, 15 nM or even more prefarably of less than 10 nM andfor said compounds, constructs, proteins or
polypeptides that have at least 80%., such as at least B5%, preferably at least 90% sequence identily {as defined
herein) with IL17MS3073 have a blocking adtivity of 5 nM IL-17A/F-induced IL-6 production in human fibrosarcoma
HT-1080 cells with an 1C50 of less than 150 nM, more preferably, less than 100 nbd, 50 nM or evan less, such as

28 less than 20 nMoor 15 nM, 10 M, 9 nM. 8 nM, 7 nM or 6 nd or even more praferably of less than 5 nM, such as 4
nhd, or 3 ab, or avan less than 2 nM.

- Compounds, consiructs, proteins or polypeptides that have alleast 80%., such as af least 85%, preferably al least
80% seguence identity {as defined herein} with IL17MS3084 Praferably, the compounds, constructs, proteins or
polypeptides that have al least 80%, such as af lsast 85%, preferably at least 80% sequence identily {as definad
heredn) with [L17MS3084 have a blocking activity, which can be determined by any suitable assay known io the
person skilled in the arl, such as, for instance, by means of Alphascreen assays {e.4. such as described herein} or
by cell based assays {#.9. such as described harein). Prefarably, the blocking activity is delermined by g HT-1080
coll based assay. for instancs, such a5 described in Example 26. Preforably, sald compounds, constructs, profeins
of polypeptides that have at least 80%, such ax atleast 85%, preferably at least 80% sequence idantity {as defined
herein} with IL17ME3084 have a blocking activily of 1M IL-17 A-lnduced HL-B production in human fibrosarcoma
HT-1080 cells with an IC50 of less than 150 nM, more preferably, less than 100 nb, 50 nM or even less, such as
iass than 20 nM or 15 nl, 10 ndd, 8 i, 8 i, 7 i or & nM or even more praferably of less than 5 nM, such as 4
b, 3 oM, 2 oM or aven less than 1 nM andéor said compounds, constructs, profeing orf polypeptides thal have at
least B0%, such as ai least 85%, preferably af least 80% sequence identity {as defined harein) with IL17ME3084

48 have a blocking aclivity of 15 nM 1L-17F induced IL-8 production in human fibrosarcoma HT-1080 cells with an IG50

of lass than 100 nM, mare preferably, less than 75 nM, 50 oM or even less, such as less than 40 nM or 30 n, 25
nhd, 20 i, 15 oM or even more preferably of less than 10 nM andfor said compounds, constructs, proteins or
polypeptides that have at least 80%., such as al ieast 85%, preferably at least 90% sequence identity {as defined
heredn) with IL17MS83084 have a biocking activily of 5 nM IL-17AF-induced IL-6 production in human fibrosarcoma

44 HT-1080 cells with an 1C50 of less than 150 nM, more preferably, less than 100 nd, 50 oM or sven less, such as

less than 20 nM or 15 nM, 10 nbd, 8 nbd, 8 nM, 7 nM or 8 nld or even more preferably of less than 5 nid, such as 4
i, or 3 nM. or even less than 2 nM.

- Compounds, consiructs, proteins or polypeptides thal have af least 80%, such as at least 85%, preferably at least

80% sequence identity (as defined herein} with L17MS3085 . Preferably, the compounds, consiructs, proteins or
3¢ polypeplides that have at least 80%, such a5 at least 85%, preferably at least 90% sequence identity (as defined
herein) with HLITMS3088 have a blocking activity, which can be determinad by any suftable assay krown fo the
person skilled in the art, such as, for instance, by means of Alphascreen assays {e.4. such as dascribed herein} or
by celf based assays {¢.4. such a3 describad harain). Praferably, the blocking activity is delerminad by a HT-1080
coll based assay. for instance, such as described in Example 26. Preferably, sald compounds, constructs, profeins
or polypeplides that have at least BO%, such as ot Isast 85%, preferably at least 80% sequence identity {as defined
herein) with IL17MS3085 have a blocking activity of TnM 17 A-induced -8 produntion in human fibrosarcoma
HT-10380 cells with an 1C80 of lass than 150 nM, more preferably, lass than 100 nM, 50 nM or even less, sush as
less than 20 nM or 15 oM, 10 ndd, 8 i, 8 i, 7 nM or & nM or even more preferably of less than 5 nM, such as 4
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nM. 3 nM, 2 nhl or even less than 1 nM andfor said compounds, constructs, proteins or polvpeptides that have at
least 80%, such as at least 85%, preferabily al least 80% sequence identily {as defined heraing with iL17ME3088
have 8 blocking activity of 18 nM {L-17F induced H-8 produciion in human fibrosarcoma HT-1080 cells with an 1C50
of less than 100 nM, more preferably, less than 75 nM, 50 nM or gven less, such as less than 40 nM or 30 nM, 25
= nh, 20 nM, 15 oM or even more preferably of less than 10 i andior said compounds, constructs, proteins or
polypeptides that bave al least B0%, such as at least 85%, preferably at least 90% seguence idendily {as defingd
herein) with IL17MS3085 have a blocking activity of 8 nM IL-17AF -induced 1L-8 produstion in human fibrosarcoms
HT-1080 cells with ant ICA0 of less than 180 nM, more preferably, iess than 100 nd, 50 nld or even less, such as
less than 20 nbd or 15 oM, 10 rdd, 9 rdd, 8 rndd, 7 ndl or & ndd or even more praferably of less thare 5 oM, such as 4
Bes oM, or 3 nM, or even less than 2 o,
- Cornpounds, constructs, proteing or polypeplides that have atloast 80%, such as at least 88%, preferably at lsast
Q0% sequence identily (as defined herein) with L17TMS3086. Preferably, the compounds, constructs, proteing or
polypeptides that have at least B0%, such as at least 85%, preferably at least 0% sequence identily {as defined
herein) with IL17MS3086 have 8 blocking activity, which can be determined by anv suitable assay known to the
18 person skilled in the art, such as, for instance, by meaans of Alphascoresn assays {e.g. such as described herein),
Kinetic Exclusion Assay "KinExA" technology {8.9. such a8 described herein) or by celf based assays {e.g. such as
described herein}. Prefarably, the biocking activity is deferminesd by a HT-1088 cell based assay, for instance, such
as described in Example 26, Preforably, sald compounds, constructs, proteins or polypeptides that have at lnast
B80%, auch as at least 85%, preferably at least B0% sequence identity {as dafined herein) with IL17MS3088 have a
28 blonking activily of 1nM H-17A-induced H.-8 production in human fibrosarcama HT-1080 celis with an IC80 of less
than 150 nM, mare preferably, less than 100 o, 50 nM or even loss, such as less than 20 nM or 15 nM, 10 al, 8
nid, & nM, 7 nM or 8 nM or even more preferably of lass than 5 nM. such as 4 nM, 3 nl, 2 oM or even less than 1
nM andfor said compounds, constructs, proleins or polypeplides that have at least 80%, such as at least 85%,
preferabdy at least 90% sequence identily (a5 defined hereln with L 1TMS3088 have a blocking activity of 15 nl
28 H-17F induced -8 production in human fibrosarcoma HT-1080 cells with an IC50 of less than 100 aM, more
prederably, less than 75 o, 50 nbl or even less, such as less than 41 ol or 30 nM, 25 nl, 20 nM, 15 nb or aven
more preferably of less than 10 nM andfor said compounds, constructs, proteins or polypeplides that have al least
80%., such as at least 85%, praferably at lnast 80% sequence identity {as defined harein) with IL17MS3088 hava a
blocking activity of § nM IL-17&/F-induced -8 production in human fibrosarcoma HT-1080 cells with an 1050 of
lass than 16D nM, more preferably, less than 100 rd, 50 nM or even less, such as less than 20 nM or 15 oM, 10
nhM, 8 nM, 8 nM, 7 nM or 6 ol or sven more preferably of less than 8 oM, such as 4 nM, or even less than 3 ol
Also preferably, the binding activity is detarmined by a KinExAleshnology based assay, for instance, such as de-
scribed in Examiple 29, Preferably, sald compounds, constracts, proteing or polypeptides that have at least 80%,
such ax at least 85%. preferably at least 30% sequence identity {as definad hersin} with L 17TMS3088 (L.e. excluding
the fag of IL17TMS3091) have a equilibrium dissociation constant (Kd} in sulution with hL-17A of less than 50 ph,
more preferably, less than 40 ph, 30 pM or even less, such as less than 20 pM or 15 pM, 10 pM, S pM, 8 pM, 7 pM
or § pM or even more preferably of less than 5 pM, such as 4 pid, 3 pM, 2 pM or even less than 1 pM, such as lass
than 0.5 pM andior said compounds, consiracts, proteing or polypeptides that have at least 80%, such as at least
858%, preferably af least 90% sequence idontity (as defined herein) with IL17MS3086 {i.e. excluding the tag of
48 HE7ME3091) have a equilibrium dissociation constant (Kd) in solution with hlL-17F of less than 100 pM, more
praferably, less than 80 phd, 50 pM or even less, such as less than 50 pM, 40 pb, 30 pM, 20 oM or 15 b, 10 pM,
5 phd, B phd, 7 oM or B pM or even more prafierably of less than 5 pM, such as 4 pM, or 3 oM or sven less than 2
pM. such as less than 1.5 phd.
- Compounds, constructs, proteing or polypeptides that have atleast 80%, such as at least 85%. preferably ot isast
44 % sequence identily (8s defined herein) with IL17MS3087. Praferably, the compounds, constascts, proteing or
polypeptides that have at least 80%, such as al least §5%, preferably at least 30% sequence identity {as defined
herein) with IL17MS3087 have a blocking activity, which can be determined by any suilable assay known to the
person skilled in the art, such as, for instance, by means of Alphascresn assays {e.g. such as described hergin) or
by cell based assays {e.g. such as desoribed herein). Preferably, the blocking activity is determined by a HT-1080
50 cell based assay, for instance, such as described in Example 26. Preferably, said compounds, constructs, proteing
or polypeplides that have at least 80%, such as al Jeast 85%, preferably al least 80% sequence iderdily {as defined
hering with IL17MS3D87 have a Hocking achivity of 1ol {L-17A-nduced 1L-6 production in human flrosarcoma
HT-1080 crils with an 1050 of less than 150 nM, more preferably, fess than 100 nd, 50 nM or even less, such as
iess than 20 nMor 15 nlM, 10 oM. 8 nM. 8 nM. 7 nM or 6 ol or even more preferably of less tham 5 nM, such as 4
nhd, 3 nM, 2 nbd or even less than 1 nM andior sald compounds, conatructs, proteins or polvpeptides that have at
inast 80%, such as atleast 88%, preferably at least 80% sequence identity {as defined herein} with IL1FME33087
have a blocking activity of 15 niM HL-17F induced 1L-6 production in human fibrosarcoma HT-1080 cells with an IC50
of fess than 100 oM, more preferably, less than 75 oM. 50 nM or even less, such as less than 40 nl or 30 nM, 25
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nM, 20 nM, 15 nM or even more prefarably of less than 10 nM andfor said compounds, constructs, proteins or
polypeptides that have at least 80%. such as al least B8%, preferably al east B0% sequence identiy {as defined
harain) with L17MS3087 have a blocking activity of 5 ol [L-17AF-induced #.-8 production in human fibrasarcoma
HT-1080 cells with an 1050 of less than 150 nM, more preferably, leas than 100 M, 50 nlM or even less, such as
ieas than 20 nM or 15 nd, 10 oM, 9 nM, & nM, 7 oM or § nbd or even more preferably of less than 5 nM, such as 4
nid, or 3 nM, or sven less than 2 .

<

[0087] The efiicacy of the polypeptides of the invention, and of composilions comprising the same, can be tested using
any suitable in vitro assay, cell-based assay, in vivo assay andior animal model known per se, or any combination
1 thereof, depending on the specific disease or disorder involved. Suilable assays and animal models will be clear o the
skilled person, and for axample include e.g. AlphaSoreen, KinExA and inhibitlon of ILATA; -F, -AF-induced 1L-6 pro-
duction in human fibrosarcoma HT-1080 cells (sev experimental part), as well as the assays and animal models used
it the experimantal part below and in the prior ant oited herain.
[0058] Also, according 1o the invention, amine acid seguances and polypeptides thet are directed against any of iL-
18 174, H-17F andior L-17AF including combinations thereof from a first species of warm-blocded animal may or may
not show crosa-reactivity with any of IL-17A, IL-17F andior IL-17AF including combinations thereof from one or more
ather spacies of wann-bloonded animal. For exaraple, amino acid sequences and polypeptides dirented against human
any of £-17A, L-17F andior IL-{TAF including scombinations thereof may or may not show croes reachivity with any of
L-17A, IL-17F andfor L-1TAF including combinations thereof from ong or more other apecies of primates {such as,
28 without Hirnitation, monkeys from the genus Macacs {such a3, and in particular, cynompigus monkeys {Macscs fascic-
ufanis} andfor chesus monkeys {Macace mulatia) and baboon {(Fapio ursinushy andfor with any of L-17A, L1U7F andiar
L-17AF including combinations theraof from one or more apecias of animals that are often usad in animal models for
diseases {for example niouse, rat, rabbit, plg or dog). and in particular in animal models for diseases and disorders
associsted with any of IL-17A, IL-17F andfor L-17AF including combinations thereoi {such as the species and animal
% maodels mentioned hereind. in this respedt, & will be clear {o the skilled person that such cross-reactivity, when prasent,
may have advantages from a drug development poird of view, since # allows the amino acid sequences and polypaptides
against any of human 1174, 1L-1TF andior IL-17AF Including contbinations thereof{o be tested in such disease modeils.
[0059] More generally, polypeplides of the invention as defined in the claiims that are cross-reactive with any of -
174, 1L-17F andfor {L-17AMF including combinations thereof from mudtiple species of mammal will usually be advanta-
geous for use in veterinary applications, since it will allow the same amino ackd seguence or polypeptide to be used
agross mulliple species. Thus, i is alse encompassed within the scope of the invertion thal arnino ackd sequences and
polypeptides directed against any of IL-17A, IL-17F andior -17AF including combinations thereof from one spacies
of animal {such a5 amino acld sequences and polypsptides againstany of human L~ 174, 1L17F andior L~ 17AF including
combinations thersof) can be used in the reatment of another species of animal, as long as the use of the amino acid
senuances andior polypeptides pravids the desired effects in the species to ke realted.
[0068] Ths present invention as defined In the daims is in its broadest sense also nol parlicutarly limiled to or defined
by & specific antigenis determinant, epitope, part, domain, subunit or confirmation {where applicable} of any of IL-17A,
{L-17F andior £-17AF including combinations thereof against which the aming acid sequences and polypeptides of the
invention are directed. For example, the amino acid sequences and polypeptides may or may not be direcled against
40 an’inferaction site” {as defined herein). However, it is generally sssurmed and preferred thal the amino acid sequences
and polypeptides of the invention are preferably directed against an interaciion site {as defined hergin}, and in particular
against an apitope or similar apitopes on any of 174, 1-17F andior B-17AF that allows blonking of a bickngical
response by a single or bi-specific binding unit {see alsn the diferent Classes of indentified binding molecules of the
invention inthe expetimental part {e.g. Table 1). Thus, in ons preferred, but pon-limiling aspact, the aminc acid sequences
4 and polypeptides of the invention are directed against an epitope that allows binding andior blocking a bivlogical response
to L-17A, ~17F and R-17AF, and are as further defined herein. In preferrad aspect, a polvpeplide of the invention
may contain two or more amino acld sequences of the Invention {and preferably 1SV's), whersin at least one amino acid
sequence of the ipvention {preferably an 18V} is directed against or binds to the amine acid{s} L74, Y85 and/or NB& of
hil-17A (SEQ 1D NO: 839}, andfor wharein at least one amino acld sequance of the invention {preferably an 1SV is
8¢ directed against or binds o the amino acid{s) R47, R73, 186 andlor N89 of hiL-17F (SEGQ 1D NO: 840), including
combinations tharent,
[0061] Accordingly, the prasent invention relates to an aming acid sequence according 1o the invention, wherein the
aming acid seguence is directed against andior that can specifically bind fo human H-17 A and 1A17AF {Class 2},
wherein the amine acid sequence binds fo a L74A, 8 Y854 andior a HE4A IL-17A mudant with significantly reduced
affinity as compared 1o binding to the wikdiype IL-17A senuance.
[0062] Accordingly, the present invention relates 1o an aming acid sequence aceording o the invention, wharein said
amino acid sequenoe is directed against andfor that can specifically bind o human IL-17A, IL-17F and ILL1TAF (Class
4}, wherein the amino acid sequence binds {o a L74A, a Y85A andfor a NB8A IL-17 A mutant with significantly reduced
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affinily as compared o binding to the wildiype IL-17A sequence.
[0063] Accordingly, the present invention relates {o an aming acid seguence according to the invendion, wherein said
aming acid sequence s diracted against andfor that can specifically bind to human HUITF ang wherein the aming acid
sequence binds to a R47A or R73A or IB6A or NBSBA 1L-17F mutant with significantly reduced affinity as compared o
binding to the wildtype {L-17F seguence.
[OoB4] in this regard, as used herein "significantly reduced affinily” means an affinily which 1s lower than the reference
atfinity. Preferably "significantly reduned affinily” means thal the alfinity is lower by a facior of at least 1.1, 1.2, 1.3, 1.4,
1.8, 2, 3, B, 10, 20, 30, 40, 50 or by a factor of at least 100 comparad to the reference affinity as indicated.
[0865] As further described berein, a polypeptide of the inverdion as defined in the claims containg b of more andno
W acid sequences of the invention {and preferably ISV's) that are directed against any of L-1TA LATF and/or LTAF
including combinations thereof. Generally, such polypeplides will bind to any of iL-17A, IL-17F andfor IL-17AF including
compinations thereof with increassd avidity compared to a single amino acid sequence of the invention {(for instance,
as determined by KinExA technolagy as desaribad in Exaraople 22). Such a polypeptide roay, for example, camprise two
aming acid sequences of the invention that are direcied against the same antigenic determinant, epitops, part, domain,
18 subunit or canfirmation {where applicablej of any of IL-17A, H-17F andfor IL-17AF including combinations thereof {which
may of may not be an interaction sile), or comprise 3t least ane "Hrst” amino acid sequence of the invention that is
directed against a first same antigenic determinant, epitope, pard, domain, subupit or condirmation {where applicable) of
any of IL-17A, IL-17F andfor IL-17AF including combinations thereof {which may or may not be an interaction site); and
at least one "second” amino acid sequence of the invention that is directed against a second anligenic determinant,
28 epitope, parl, domain, subundt or confirmation fwhere applicabla) differant from the first {and which again may or may
not be an interaction site). Preferably, in such "biparatopic® polypeplides of the invention, al least one amino acid
sequence of the invention ia directed against an interaction site {as definad herein), although the invention in its broadest
sense is not imited therelo.
[0066] Also, whern the target is part of 3 binding pair {i.2. as herein described a receplor-ligand binding pair}, the aming
& acid sequences and polypeptides may be such that they compete with the cognale binding partner {e.q. the ligand,
receptoror oiher binding partner, as applicable) for binding 1o the target, andfor such that they (fully or patlialiy} neulralize
binding of the binding pariper fo the targst.
[0067] i is also within the scope of the invention that, where applivable, an aming acid seguence of the inverdion can
hind to two or maore antigenic deferminants, epitopes, parts, domains, subunits or confirmations of any of IL-17A, -17F
andfor IL-17AF including combinations thereof. In such a case, the antigenic determinants, epitopes, parts, domains
or subunits of any ol IL-17A, LA17F andfor ILATAF including combinatlions thereof i which the amine acid sequences
andior polypeptides of the invention bind may be essentially the same {for example. if any of L-17A, L17F andior i~
1TAF including combinations thereof containg repeated structural motifs or otours In a multimeric form) or may be
different (and in the iatter case, the aming acid sequences and polypeptides of the invention may bind 1o such different
antigenic determinants, epitopes, parts, domains, subunits of any of HL-1TA IL17F andfer L-17AF including combina-
tions thersof with an alfinity andfor specificity which may be the same or different).
[OD68] 1tis also expected that the polypepiides of the invention will generally hind to all naturally ooourring or gynthetic
araions, variants, mutants, alleles, pars and fragments of any of IL-17A, IL-17F andfor IL-17AF including comhbinations
thereot; or at least 1o those analogs, varianis, mulants, alleles, parts and fragments of any of {174, 1L1TF andlor 1L~
48 174F including combinations thereof that contain one or more antigenic determinanis or epitopes that are essentially
the same as the antigenic delerminant{s} or epitope(s} to which the amino acid sequences and polypeptides of the
invention bind in any of 1-17A, 1LA7F andior - 1TAF including combinations thereof {e.g. in wild-typs any of IL-17A4,
L-17F andfor L-17AF including combinations thereof). Again, in such a case, the amino acid sequences and palypep-
fides of the invention may bind to such analogs, variants, mutards, alleles, parts and fragments with an affinity and/for
4 gpenificlly {hat are the same as, or that are differend from {L.e. higher than or lowar than), the affinily and spacificily with
which the aming acid sequences of the invention bind fo {wild-type) any of L-17A, IL-17F andior IL-17AF including
combinations thereof, itis alen included within the scope of the invention that the amino acid sequences and polypeptides
of the invention bind to some analogs, variants, mutants, alleles, parts and fragments of any of ILV7A, IL-17F andlor
iL-1TAF including combinations thereof, but not to others.
5¢ [0069]  Also,aswill be clear o the skilled person, protains or polypeptides that contain bvo or more amino acid sequences
{and preferably 18V's} directed against any of H-17A, B-17F andior IL-17AF including combinations thereof may bind
with higher avidity (o any of IL-17A, ILAA7F andior IL7AF including combinations thereof than the corresponiding
monomanc amine acid sequenceds). For example, and withoud limitation, proteins or polypeptides that cordain bwo or
more amino acld sequences directed against diferent epitopes of any of IL-17A, B-17F andior IL-17AF including
combinations thereof may (and gsually will) bind with higher avidity then aach of the differant monomers, and proteins
pr polypeptides that contain two Or more aming acid seguences directed against any of IL-17A, L-17F andior L-17AF
including combinations thareof may (and usually will bind also with higher avidity 1o a multimer of any of IL-17A, IL-17F
andfor IL-17AF including combinations thereol
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[0070] Generally, polypeptides of the invention as defined in the claims will at least hind to those forms of any of iL-
174A IL-17F andior IL-17AF inciuding combinalions thered! {including monomeric, mullimeric and associated forms)
thal are the most relavant from a binlogical andiar therspautic point of view, ax will be clear to the skilled person.
[0071] It is also within the scope of the invention {o use parts, fragments, analogs, mulants, variants, alieles andfor
derivatives of the amino acid sequences and polypeptides of the invention, andfor to use proteins of polypeptides
comprising of essentially consisting of one or more of such pars, fragments, analogs, mutarnts, vanants, alleles andior
derivatives, as long as these are suitsble for the uses envisaged herein. Such patts, Fragments, analogs, mulants,
variants, alleles andior derivatives will usually contain (atleast pant of) a functional antigen-hinding site for binding against
ary of 174, L-17F andfor IL-1TAF including combinations thereof, and more preferably will be capabile of specific
i binding fo any of IWATA, ILATF andlor L1TAF including combinations thereof, and even more preferably capable of
binding to any of {L-1TA, IL-17F andfor IL-17AF including sombinations thereof with an affinity {sultably measured andfor
expressed as a Kp-value (actual or apparent), a K -value (aotual or apparent}, a K orate andfor ak gerate, or alternatively
a5 an iCm value, as further desorihed herein) that is as defined hersin. Some non-imiting examples of such pans,
fragments, analogs, mutants, variants, alisles, derivalives, profeing sndfor polypeptides will become clear from the futther
18 description herein. Additional fragments or polypeptides of the invention may also be provided by suilably combining

{i.e. by iinking or genatic fusion} one or more (smaller) pans or fragments as described hersin, When the amino acid

sequenca of the inverdion is an 18V, such a parl, fragment, analog, mutant, variand, allels andior derivative may be a

pait, fragment, analog, mutant, vadant, allele andior derivative of such an ISV,

[0072] In one spesific. but non-imiting aspect of the invention, which will he further describad herain, such analogs,
28 mustants, varianis, allelss, darivatives have an increased half-life in serunt {as further describad hersin} compared o the

amine acid seguance from which they have been derived. For sxample, an aming acid sequence of the invention may

be linked {chemically or otharwise) to one or more groups or moleties that exiend the half-ife {such as PEG), so as io
provide a derivative of an antino acid sequence of the invention with increased half-iife.

[0073]1 In one spenific, bul non-limiling aspent, the polypeptide of the inverdion may be a polypeptide thal comprises
¥ an immunoglobulin fold or may be an amino acid sequence that, under suitable conditions {such as physiological con-
difions} is capable of forming an inmunoglobulin fold (Le. by folding). Reference is inter alia made {0 the review by
Halaby et s, J. (1899} Protein Eng. 12, 563-71. Preferably, when properly folded s0 as to form an immunoglobulin fold,
such an amino ackd seguence is capable of specific binding (a3 defined herein) fo any of L-17A, L-17F andior iL-17AF
including combinalions thereof; and more preferably capable of binding to any of 174, L17F andfor iL- 17 &F including
combinations thereof with an affinity (suitably messured andfor expressaed as a Kp-value (actual or apparent), a K-value
{actual or apparent}, a k,-rate and/or a kerate, or alternatively as an Gy, value, as further described hersin) that is
as defined herein, Also. parts, fragments, analogs. mutanis, variants, alleles andior derivatives of such amino acid
sequences are preferably such that they comprise an immunoglobudin fold or are capable for forming, under suitable
conditions, an immunaglobulin fold,

[0074]  in particular, but without limitation, the polypeptides of the Invention may be amino ackd ssquences that essen-

fially consist of 4 framework regions (FR1 1o FR4 respectively) and 3 complementarity determining regions {COH1 o

{CDR3 respectively) or any suifable fragment of such an aming acid sequence {which will then usually contain at least

some of the aming acid residues that form al least one of the COR's, as further described herain}.

[O0075] The polypeplides of the invention may in paricular be an immunoglobulin sequance or a suitable fragment

40 thereof, and more i particdar be an immunoglobulin variable domain sequences or a suilable fragment thereof, such as
light chade variable domain sequence (e.g. 8 V -sequence] or a suitable fragment thereof, or a heavy chain variable
domain sequence {e.g. a V-sequence} or a suifable fragmeant thereof. When the amino acid sequence of the invention

is & heavy chaln variable domain sequence, it may be a heavy chain varable domain seguence that is derived from g

conventions four-chain antibody (such as, without limitation, a Vi, seguence that is derived from a human antibody) or
44 b # so-called Vy-sequence {as delfined herein) thal is derivad from a su-called "heavy chain antibody” {as datfined

hereing.

[0076] However, it should be noted that the invention is not limited as {o the origin of the amine acid sequence {or

18V} of the invention {or of the nucleolide sequence of the invention used to express if), or as fo the way that the amino

acid sequence or nuclectide sequence of the invention s {or has been) generated or obiained. Thus, the amino acid
3¢ sequences of the invention may be naturally ocourring amine acid sequences {from any suilable species) or synthetic
or semi-synthetic amino acid sequences. In 8 spacific bul nan-limiling aspect of the invention, the amino acid sequence
is & naturally ocoumring iImmunoglobudin sequence (from any suitable species} of a synthelic or semi-synthatic immu-
nogiobulin sequence, including but not limited lo “humanized” {as defined herein} immunoglobulin sequences {such as
partially or fully humanized mouse of rabbit immunoglobudin sequences, and in particular partially or fully humanized
YV Sequences or Nanchodiss), “camelized” (as defined herein} immunoglobulin sequences, agwell as immunoglobutin
sequences that have been oblained by technigues such as affinily maturation (for example, starding from synthetic,
random or paturally occurring immunoglobulin sequences), CDR grafting, vensering, combining fragments derived from
different immunoglobulin sequences, PCR assembly using overlapping primers, and similar lechniques for engineering
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immunogiobulin sequences well known {o the skilled person; or any sullable combination of any of the foregoing. Ref-
erence is for example rmmade o the standard bandbooks, as well as iothe furthsr description and prior art mentianed herein.
[0077]  Similarly, the polynucleoiide sequances of the invention may be naturally cocurring nuclentide sequences or
synthetic or semi-synthetic sequences, and may for example be sequences thal are isolated by PCR from a suitabie
riaturally ocourring template {8.g. DNA or RNA isolated from a cell), nuciestide sequences that have been isolated from
alibrary (and in particular, an expression library}, nucleolide sequences that have been preparsd by introducing rowtations
into a naturally coccurtng nucleolide seguence {using any suitable technique known per se, such as misraalch PCRY,
nuslentide sequence that have heen prepared by PCR using overlapping primers, or nucleotide sequances that have
been prepared using fechnigues for DNA synthesis known per se.

Bes [0078] Asmentionad, the amingc acid sequences of the invention are preferably immmunoglobulin single variable domains
{15Vs}, by which is meant an inmmunoglobulin varable domain that comprises & funclional antigen binding {in the sense
that # does not require an inderaction with another immunoglobulin variable domain - such as g VHE-VL interaction ~ fo
form a functiona antigen binding site).

[0879] The amino acid sequence of the invertion may in particular be a domain antibody {or an amine acld seguence

1% that s suitable for use as a domain antibody), a single domain antibody {or an amino acid sequence that is suilable for
use a8 a single domain antibody), 8 "dAR” {or an amine acid sequence that is suifable for use as a dAb} or a Nanobody™
{as defined berein, and including but ool limited o a Y, sequence); other single variable dornaing, or any suilable
fragment of any one thereol. For a general description of {single) domain antibodies, reference is also made to the prior
art cited ahove, as wall as to EP (0 368 684, For the term "dAR's”, reference is for example made to Ward ot al. (Nature

28 1889 Ot 12; 341 {68242): 544-B), to Holt et al,, Trends Bindechnnd,, 2003, 21{11}:484-480; as well as lo for example WO
06/030220, WO 06/003388 and other published patent applications of Domantis Lid. it shouild also be noted that, although
less preferred in the nontext of the present invention becausae they are not of mammalian origin, single domain antibodies
or single variable domains can be derived from certain species of shark (for example, the so-called "IgNAR domains®,
sae for example WO 0518624}

3 [Oo0B0]  In paricular, the polypepiide of the invention may be a Nenobody® {as defined hersin} or a suitable fragment

thereof. [Note: Nanchody®, Nancbodies® and Nanoclone® are registered rademarks of Ablynx N, V] Buch Nanobodies

dirscted against any of IL-1TA, E17F andior B-1TAF including conbinations thereof will alsg be referred o herein as

"Nanobodies of the invention”.

[0081] For a general descriplion of Nanobodies, referance is made {o the Turther description below, as well as o the

prior ant cited herein, in this respact, it should however be noted that this description and the prior ant mainly described

Nanobaogies of the so-called "V 3 class” {Le. Nancbodies with a high degres of sequance homualogy to human germiine

saquences of the Vi 3 claas such as DP-47, DP-51 or BP-29), which Nanobodies form 3 praferred aspect of this invention.

it should however be noted that the invention in s broadest sense generally covers any type of Nanobody directed
againstany of {174, 1IL-17F andfor IL-17A/F including combinations thereof, and for example also covers the Nanobodles
belanging o the se-called "V 4 class” {i.e. Nanobudies with a high degres of sequence homology to human gemaline

sequences of the V4 class such as DP-78), as for example described in WO 07/113870.

[0082] Generally, Nanobodies (in particular Vi, sequences and partially bumanized Nanobodles) can in particular be

characterized by the prasance of noe or mora “Halimark residues” {as described herein) in one or more of the framewark

sequences {again as further described harein).

48 [0083] Thus, generally, a Nanobhody can be defined as an aminoe acid sequence with the {general} structre
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FR1-CDR1-FR2-0DR2 -FR3 -CDR3 - FR4

in which FR1 {o FR4 reder fo framework regions 1 to 4, respactively, and in which CDR1 to COR3S refer to the comple-
44 mentarity determining regions 1 10 3, respestively, and in which one or more of the Hallmark residues are as further

defined herain,

[0084] in particular, @ Nanobody can be an amino acid sequence with the {general) structure

FR1 - CDR1~FR2 - CDR2 - FR3I -~ CDR3 - FR4
50
in which FR1 to FR4 refer {o framework regions 1 to 4, respeciively, and in which CDR1 to CDRJ refer @ the comple-
mentarily determining regiuns 1 to 3, respectively, and i which the framewaork sequences are as further defined herein.
[0085] More in particular, a Nanobody can be an amine scld sequence with the {general) structure

b2
o

FR1-CDR1-FR2-CDR2 -FR3 - COR3 - FRY

in which FR1 to FR4 refer to framework regions 1 1o 4, raspectively, and in which COR 1 to CORS refer to the comple-
mertdarity determining regions 1 to 3, respeciively, and in which:
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i} preferably one or more of the amino acid residuas at positions 11, 37, 44, 45, 47, 83, 84, 108, 104 and 108
according lo the Kabat numbening are chosen from the Hallmark residuss mentioned in Table B-2 below;

and inn which:

i} said amino acid sequence has at least 30% amine acid ideniity with at least one of the aming acid sequences of
SEQ D NO=s: 1 to 22, in which for the purposes of delarmining the degree of amino ackd identity, the amino acid
residues that form the CDR sequences {indicated with X in the sequences of SEQ 1D NOs: 110 22} are disregarded,

W [oD86] In these Manobodies, the CDR sequentces are ganerally as further defined herein. Thus, the invention also
refates to such Nanobodies that can bind 1o {8s defined herein) andfor are directed against any of 174, 1L-17F andfor
L-7AF including combinations thersof, {o suitable fragments theraof, as well as 1 polypeptides that comprise or
essentially corsist of one or more of such Nanobodies andfor suitable fragments.

[0087] SEQID NOs: 623 to 693 {see Table A-1) give the amino acid sequences of a number of Vi sequennes that

1% have been raised against any of 1174, IL-17F and/for IL-17AF including combinations thereof.

Table A-1: Preferred VHH seguences or Nanobody seguenges {also referrad herain as a seguence with a particular
name or SEQ D NO: X, wherein X i3 a number refarring o the relevant aminge acid sequencea):

Name Propariies SEQID NG | Amino acid seguence
X, wherein
K=

BVOLVESGGGLYQAGHS
YALGWEROAPGKERDEVAAINWSGDNTHY
25 ADSVKGRETTSRDNAKNTVSLOMNSLKPED
01002 Anti-L-17A 823 | TAVYYCAAQLOYESOYSLTYDYDYWGQGT

QVTVSS

EVOLVESCGGLVOAGGSLRLSCAASH
YDMOWERQAPGKERELIAADISW
ADSY
DTAVYYCAARRSGY ASFDNW {_TQ(I u_zv VS
01303 Anti-iL-17A §24 &

EVQEVESGGGLVQPGGSLRLSCAASGFTESS
YAMSWARQAPGEGLEWVRDINSQGTRTTY
ADSVERORFTISRENAKNTLY LQMNSLKPEDR
TAVYVUAKLSVERSQLGGKY YGGRYENRG
02E03 Anti-IL-17A 8§25 CHATOQVTVAR

UAASGLSERS
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i.}‘x .U{,;\’%'i RQ.XP‘()M. 3:‘(]\ Sﬁfi‘: '.}(ﬁh"j" A
DEVEKGRFTISSDNAKNTYYLOMNSLEPEDY
AVYHCARPORTGWARECVEFYDYWGQOGTR
& 03808 Ant-L-17A 628 VTVSS

EVQLVESGGGL ‘*.() AGGSLRLSCAASGVTED

DYSIGY APGREREGVIUISSSDGIPYYSH
E\r KGRETTSIDNAKNTYYT OMNSLEPEDTA

, | 03E0S AntL-17A 627 YYCAAGFGRLCARRDSWOQGTOVTVSS
BVOLVESGGOGLVOAGGSLRUSCAADGR TS
TYGMTWERQVPGKEREIV ATTIPRSTYSPY Y
ANSVECGRETTARDDAKSTVYLOMN :
Anti-lL-17A and IL- TAVYYCAVETGGTY YVPTA YDY WGOGTOV
55| 01008 TR 828 | TSy

31



Gy
&

485

b2
o

DK/EP 2705058 T3

EP 2 705 058 B1

{continued)

Name

Properties

SEQ B NO:

X, wherein
K=

Amino acid sequence

G2A08

Anti-H-17TA and -
1TAF

829

BVOQLVESGGGVVORGGSLRLSCADSERSRSE
NAMOWPRQAPGKEREPVAAISATGDDTYY
ADSVEORFAIBRDTARNTVYLOMNSLKPED
TAVYYCOARVNFDGTVSYINDYA Y WGOGT
QVTVSS

O2AND

Anti-L-174 andg -
1TAF

EVQLVESGOGLVOPGOGSLELSCAASGHFALG
Y'Y AIGWERQAPGKEREGVSCDSSSDGRTYY
GDEVEGREFTISTDSARKNTVYLOMNSLEKPED
TAVYYCATCTRFEYDYWGTQVTVSS

(34808

Anti-l-17A and |-
1IAF

EVOQLVESGOGGLVRPGGSLRLSCAASGETLG

VY AIGWERQAPGREREG Y SCDRRADGHTYY
ANSVKGRFTISTDNGENTVYLOMNSLEMED
TAVYYCATUTDWNYIN WOQGTQVTVSS

03007

Arti-lL-17A el -
17AIF

632

EVOLVESCG
DY AIGW
DSVKGRITISSDNAKNTV YL LEPEDT
AVYYCAGOGOS Y Y Y TOLNYOYDMDYWGK
GTOVTVSS

O4A02

AntL-17TA and -
1TAF

833

D\VM:M mwm\ TVYLOMNSLEFEDTA

VY YONAKGIWDRYLGRRDEGDY WOGOGTOY
TVES

G4B10

AntL-17TA and -
1TAF

6§34

EVQLVESGGGLYQAGGRQSLICYASGTIVN
NVMOGWYRQAPGRORELVALITSGGGTEYG
DSVRGRFTISIDNAKNTVILOMNSLEAEDTA
VY YOUAARIGYYSGUTYERSEARWGQGRTQVY
VRS

04001

Anti-IL-17A and -
1TAIF

BEVQLVESGOGOGLVOAGGRQRUAITASGTIVNG
HYMOWYRQAPGRORELVALIESGGSADY A
DEVKOGRETIRRDNARKNTVYLEMNSLEAEDT
AVYYCAARIGYYSGGTYYSSEAHWGQGTQ

(4FDo

AntL-1TA and -
17AFE

638

EVOQEVERGGGLVQPGOGSLRLSCA
HAMGWFRQAPGKERDFVAAIRY
ADBSVREGRFTISRDNAKNAVYLQ!
TAVYVOYADVEGPTALHKYWUORGTQV VS

8

ASGRTEST

Gelin

Anti-l-17A and |-
17AF

B37

DVMRWHRQAPGKQREF
DSVKGRITSRDNAKNTVY
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{continued)

Name Properties SEQIDNG: | Amino acld sequence
X, wherein
5 K=

EVOLVESGOGOLVQAGOSLRLSCAASDSVET
AKAVOWYRQPPGLOREWVATTRGORTNY A
Anti-lL~17A and L~ DBSSVRGRFIVEVDRKVENTVTLOMNSLKPED

it 08G10 {TAIF 638 TAVYYOYAQWMGOGRDYWGQGTOVTVIS

FYQ} NESGGGLVQPGESLRLICEASGESLDY
3 n(:\’\l RQ Xi‘(]i{i ih ﬂ‘s( ﬂ“ﬁi} \\ AY ﬁ i

SYY U\‘x TY \QOm Vs

Anti-L~174 and - ‘13 (. ‘\ ‘.\ U. i. 1
18 11A0B 1TAF 634 h

% ‘(Qi,‘«’ SSGGULYQY ’\(:(s‘d RLSCPVEGRARS
PGRE AVAHWSRGATTSY

TMINLOMNSLEPE

YWGQGTOVTVS

ADSVKGRETTSRD? ;\; K
% DTAVYYCAADSETSGNWY
OOE1 AntHLATE 840 | §

BVQLVESGOGLVOQAGGSLRLSCGASGGTES
SYATGWEFROQAPGKEREFEVAVLRWEDGHTA
YADSYRGRITISEDOGARKNKUMYLOMSSLEPE
7804 Anti-iL-17F 841 DTAIYYCTTATRIGEWDY WGQGTQVTVSS

EVQLVESGGOGLYQAGUSLRLICGAAGHTES
SYATGWEROAPOKEREEVAVERWERDRHTA
YAISVKORFTISRDOAKNTLY LOMSSLRPE
o 4G Arti-lLA7F 542 DTANYCTTATRPGEWIN WGQGTQVTVES

EVQLVESGUGLYQAGGSLRLSCV ASGRAFS
SYVMOWERQAPGMERE VSDGITGY
07811 Anti-l-ATF 643 | VDSVKGRETISRDNAKNT

TAVYYCAAAVRPGDYDYWEQGT {,} VTVSS

EVQLVESGGGLYQAGGSLRLSCAASGRTER
PYRMGWHEFRRAPGEAREFVTLISWESGRTSY
ADSVEGRFTISRDSAKNAVYLOMDNLEPED
A0 08AN8 Anli-iL-A7F 644 TAVYFCAVDESGDAVYDSWGQUTQVTVER

EVQLVESGOGLYQPGGSLRISTCAASGRDPR
VENVOWIRQAPCGKORELVATITVGGRTNY A
DSAKGRETISRDNAKNTVYLOMSSLKPEDT
4 AVYYONAVATVTIIIVTGTYSDGEWGQGTQY
08BOY Ant-L-1TF 845 1 TVSS

Gy
&

EVLVESGOGLVQAGOGSLRLSCGASGOTES
SYATGWEROQAPGKEREFVAVLRWEDSHTA
YADSVEGRFTESRDOGAKNTVYLOMSSLKPE

% 08HBY AntiiL-17F 846 DTAIYYCTTGTRPGEWHY WGQGTQVTVSS
f‘\'(}? R4 ¥“§(‘§(’i{}¥ \'QPG(} %L-R.RSCAE,\ SGI:"’N:"'SS
M“&‘s\ I\h}{i H%MT\‘ VKNTL Hi QWN‘\% h}’ h
o3 12A09 Anti-IL-17TF €47 TALYYUCAAGTSAGHWSTGGQGTQVTIVSES
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{continued)

Name

Properties

SEQ B NO:

X, wherein
K=

Amino acid sequence

18AD4

Ardi-LATE

643

EVOQLVESGGGLVQAGOGSLRLSCAASGRTRSS
YVVOGWERQAPGKEREFIGAISGSGERIY YAV
SEKDRFTISRDNGKNTLYLOMSSLEKAEDTA
VYYCTADQERGYLRVGRSEYWOQOTQVTY

24808

AptidL-1TF

644

BEVQLVESGOGLEYQAGOSLRLSCAVEGOTES

Y KM(r\\IRQ"\}’(sKt REIVARISTNGEFE »X\ w\
PEVEGREFTVSRENTRNTYYLQ
AVYYCAAGYDSLEAGYRY WG

»?Q\z"i'\‘\‘\

01AMN

Zrossreactiver Antl-
174, IL-17F and -
17AF

850

EVOQLVERGGOLVQAGUSLRLSCAASGHTED
DYDHOWERQAPGKERBGVSUFTSSDBORTEY
ADSVREORFTVSADNAKNTVYLOMNSLEPED
TAVYTUAAVNTHEDESAYAAFACYDVVRWG
QUTOVTVSS

0OBOS

Cross-raaclive; Anti-
HWAATA IL-1TF and 1L~
1TAIF

651

EMQLVESGGOGLVQPOGSLRLSCAASGETESS
YWMYWARQAPGKGLEWISALAPGGDDEY
YADSVNGRETISRDNAENSLYLOMNSLESH
DTAVYYCAKDHNVOGYRTGEY DY QGG
VTIVES

GUE1

Cross-reactive: Anli-
HA17A, 1A17F and -
1TAF

&
o
I

BVOLVERGGOGLY QPGGRLRESCAASGFTESS
YWADYWYRQAPLOKGLEWISALAPGUDNRY
YADRVNORFTISRDNAENSLY LOMNSLKSE
PTAVYYCAKDHRVGYRTOEYDYGOGQGTQ
VTVES

-

10A04

Zrossreactiver Antl-
174, -17F and HL-
17AF

853

ENQLVESGGGLYQPUGSLRLSCAASGFTESS
YWMYWVRQAPGKGLEWISALAPGGONRY
YARSVNGRFTISRDNAKNSLYLOMNSLESE
DTAVYYCAKDHNVGYRTOGRYDYGGQOTR

YTVSS

10ADS

Cross-reactive; Anti-
HA178, A17F and -
1TAMF

664

BVQELVESGGOGLVOPGOGSLRLSCAASGHTESN
YWMYWVYROQAPGKGLEWISALAPG( }”«TR\
YADSVNGRETISRDNAENSLYLQMNSLX
PTAVYYCAKDHNVOGYRTGREYDYGK
VIVSS

10D17

Cross-reactive:; Anti-
17A, L-17F and 1L
17AIF

855

EVQLVESGOGLVQAGGSLRLSCAASGRTESS
YWMYWVRQAPGKOLEWISALAPGGEHRY
YADSYNGREFTISRDNAKNSLYLOMNSLKSE
DTAVYYCARKDHNVGYRTGEYDYGGQGTQ
VTVSS

10FG2

Cross-reactive; Anti-
H-TVA, H-17F and -
1TAIF

656

EVQLVESGGOLVQPGOSLRESCAASGITTESS
Y WMYWVRQAPGKGLEWISALAPGGGNAY
Y ADSVNGRETISRDNAENLLYLOMNSLKSE
DTAVY YCAKDHNVGYRTGEYDYGOQUTQ
VIVSS
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{continued)

Name

Properties

SEQ B NO:

X, wherein
K=

Amino acid sequence

11A02

Gross-reactive: Andi-
174, IL~17F ang |-
1TAF

EVQLVESGOGOGLVOQAGGSLRLSCAASGVIFRL
NAMOWYRAAPGRORELVAHINGGSTNYAD
SVEGRFTISRDSAKNAVYLOMNSLEPEDTA

VYYCYYNIPODVYWGQGTQVTVES

11AL7

Cross-reactive: Anti-
HA17A, IL-17F and -
1TAF

£558

BVOQLVERGGGLVQAGUSLRLICAAPGVIERL
NAMOWYRAAPGKORELVATANGGERTNYA
DSVRGRFTISKRDREAKNAVYLOMNSLKPEDT
AVYYOYYNIPGDVYWOQGTRVIVES

11008

Cross-reactive: Anti-
ITTA, WL1TF and -
17AIF

659

EVQEVESGOGEVQAGGSLERLSTCAASGVIFRLL
NAMOWYRAAPGKORELVAHVNGE!
DSVEGRETIRRDSAKNAVYLOMNSLEPEDT
AVYYOYYNIPGDVYWGQGTQVTYVES

11009

Cross-reactive: Anti-
W~178, IL~17F and -
17AFE

660

EVQEVESGOOGLVQAGGSLRLSCAASGVIFRLL
NAMOWYRAAPGRORELVARVNGOYINYA
DSVEKGRETISRDSAENAVYLOMDSLKPEDT
AVYYCOYYNIPGIVYWGQOTQVTVES

12H11

Cross-reactive: Anti-
HAtTA ILATF ang -
17AF

6561

EVQULVESGOGLVQPGOSLRLSCAASGVIFRL
NAMOWYRAAPGEKQRELVANIVNGGSINYA

DSVKOGRFTISRDNAKNAVYLOQMNSLKPEDT
AVYYOYYNIPGDVYWGQGTOVTVERS

13863

Cross-reactive: Anti-
HA7A, ILA7F and H-
1ITAF

HVERGOOGSVQAGDSLRLSCAASGRANST
NWHGWEFRQTPGKEREFV AGIRWARDAYTEY
ANSVRORFTISRDNAKNTVDL f}‘vﬂ)&

TAVYYCOVLDLSTVRYWOQUGTOQVTIVSS

KFED

13005

Cross-reactive; &nti-
1T A, L-17F and -
17AIF

663

BVQEVESGOOGSVQAGDSLRISCAASGRANSE
NWIGWPROTPOREREPYAGIRWTDAYTEY
AASVKOGRIFTISRDNARKNTVGLOQMDALRPED
TAVYYOVLDLSTVIRYWGQGSQVTVSS

13802

Crass-reachve: Anti-
Hoet1TA, W-1TF and -
1TAF

B4

EVQLVESGOGGLVQAGGSLRLSCAARGRTYD
AMOWLROQAPGKEREFVAAISGSGDDTY YA

DSVKGRETISKDNAGITM YLOMNSLKPEDT
AVYYCATRRGLY Y VWDSNDYENWGQOTQ
VIVSS

(31008

Cross-reactive; Antl-
~17A, H-17F and Ha-
17 AF

665

BVQELVESOGGOGLVQAGGSLE
AMGWILRQAPGEEREFVA,
DSVKORFUISKDNAGITMY ; A
VY YOATREOGRY Y VWIDSNDYENW { ;{ JGTOV

TVSS

SCAASGRTYY
‘?ﬁ)l} TYYA

1307

{ross-raantives Anti-
HATA, IL-17F and IL-
1TAIF

AVYY c’ ATRROLY Y VWDSNDYENWGOGTO
VTVES
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{continued)

Name

Properties

SEQ B NO:

X, wherein
K=

Amino acid sequence

13G06

Cross-reactive: Anti-
AR AT and -
17AIF

687

BEVOQEVESGGGEVQAGOSLRLSCAASGRTYH
AMOGWLROAPGKEREFVAAVSGRGDDTYYA
DSVREGRFTISKENAGITM YL JLRPEDT
AVYYCATRRGLYYVW },)%i\i}‘f‘i:"INW('}QGT‘Q
VTS

13H05

Cross-reactive; Anti-
H-17A IL17F and -
17AF

668

EVOQLVESGOGLVOQAGORSLRLSCAASGRTYD
AMOWPRROAPGKERBEFY AAISGRGEDTYYAD
SVEGRFTCAKDNAKDTM Y LOMNSLEPEDT
AVYYCATRRGLYFUIDSNDYENWGOGTQV

13E08

Croas-reactiva: Anti-
174, IL-17F and -
17AF

568

BV FGURKVOQAGRSLTLACVASGGTES
AWEFRQAPGRDRRELVVSIERTGRITYTA

PSVREGRFTASRVNTRNTVYLOMNSLEPHEDT

AVYYCASAYNPGVGYDYWGEQGTOVTVSS

17803

Cross-regactive; Anti-
H17A, IL-17F and
17AF

870

EVOQLVESGOGGLVQAGGSERLSCEASGGTES
NYAAWPROQGPGKGRELVVRIERSGTITYTAD
SVEGREFTASRVNTENTYYLOMNSLKRERDTG
IYYOCASAYNPGIGYDYWQOQUTQVTVES

Cross-reactive; Anti-
H-TPA, WL-17F and -

h\ Ql -\"i'?‘s(‘r(]{ﬂ \(\3 \{xi)'\i Ii ‘s{‘\f A\i ;{zU \

17008 17AIF &7
Cross-reactive: Anti- % SGTTEY T
Ho17A, WWA17F and - %‘v i\(xRi iV, \SRV\YK“\T ‘v'ﬂ (}M\SI i&i‘i DH;
17805 17AIF 8§72 BYYCASAYNPGIGYIYWGQOGTQVTVRS

17608

Cross-reactive: Anti-
IL-TFA WL-17F and -
17AF

673

BVOQLVESGGGLVQPGGSLRLSCEASGGTESN
YAAWTRQGPOGROGRELVVSIFRSGTITYTADS
VEGRETASRYNTENTVYLOMNSLEPEDTGE
YYCASAYNPGIGYDYWGQGTQVTVER

Cross-reactive: Anti-
HA7A, IL-17F ang -

EVQLVESGGGLVQAGDSLRESCVASGGTES
NYAAWFRQAPORGRELILSIFRSGSTTYTADS

17H04 1TAF 874 YVRKOGRFIGSRVNTRENTAYLOMNNLEPEDTA
VY YCASAYNPGIGY DY WOQGTQVIVSS
FVOLVESGGGLVQAGDSLUTLSCVASGETTES
Crossreactive: Anti- NYAAWFRQAPGEDRRELVVSHRTGSITYTA
H~17A, L-17F and iL- DEVKGRITASRYNTENTVYLOMNSLEPEDT
1THOT 1TAF 875 AVYYCASAYNPOVOGYDYWGOOGTQVTVSES
EVOQLVESGOGLVQAGGSLKLSCAASGRTFTY
TYPMOWEFRQAPGRERFFVGAISMSGRDTLY
Cross-reactive; Anti- ATSVEGRFTISRDDARNTVTLHMTSLERPEDT
HeATA, 1TF and L~ AVYYCAARTSYNGRY DYDY SYWGQOTOQ
01009 1TAF &78 YTVSS
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{continued)
Name Properties SEQIDNG: | Amino acld sequence
X, wherein
K=
EVQEVERMGOGGLVQAGGSLRI 5( AASGRTET
TYPMOWERRQAPOGREREFVAAISMAGEDAAY
Crossseactive: Anti- ATSVKGREFTISRDNARNTVYLHMTTLKPED
HA7A, L-17F anud - TAVYYCAARTRYNGIYDYIDDYSYWOOQGT
O1F10 1TAF 877 O VTVSS
EVQLVERGOOGLVQAGGSLELSCARSGRTET
TYPMGWERQAPOKERERY SCDDTAY
Cross-reactive: Anti- ATEVKGRIFTIVRDDDENTVYLHMTSLKPED
HAATA, H-17F and - TAVYYCAARTRYRGTYDYIRDYRYWGQUT
02002 1TAF 878 QVTVEY
EVOLVESRGRILVQAGGSLRLECAASGRTETS
¥ PMOWHFRQAPGKEREFV AAISMSGDDAAY
Cross-reactive: Anli- ADFVRGRIFTISRDDARNTVYLHMTSLEKPED
174, HA17F and 1L- TAVYYCAARTRYDOGTYDYIDDYRSYWGOOT
13408 1A 879 QVTVSS
FVOQLVESGORLVOAGOGSLRBILSCAASGRTETS
YPMOWPRQAPGKEREFVAAISMNGDDTAYT
Crogss-reactive: Antl- DEVROBERTISRDDABNTVYLHMTSLEPHEDT
H17A, B-17F and - AVYYOAARISYRGTYDYIDDYS Y WOHOGTD
13805 1TAF &80 VTVES
BVQLVESGGRE \z(\)’\(}t}\{ RI \( \!\\f zl{i "i\
YIMOWPROAPGKERERV A :
Cross-reactive: Anti- ADPVRORFTIRRDDARK {1 PEL
HA7A, B-1TF aned 1L TAVYYCAARTRY i){x ‘Yi)\ m:tww Wh(}{ T
13006 1TAF 881 QVTVES
EVOQLL '} “‘»fﬁ(ﬁr(‘ri,\@'() AGGSLRILSCARRGHART
SYPMG ROAPGKEREFV AAISMSGLDTIY
Crossraactive: Anti- 'RDI’*‘VK(’.%R}‘-«"}"iSR}Z}NARE\E‘I‘\?\:’ LHMTSLEPED
74, -17F and iL- TAVYYCAARTRYDORYDYIBDY SYWGQGT
13E01 1TAF 882 QVTVES
Cross-reactive: Anti- ATHV K{ERFI‘ISRD?S}XRNTV TU IMTRLKPE:’.IY\{‘
He17A, W-17F and - AVYSCAARTSYDGRYDYIDDYSEWGQOTQ
13803 TTAF 683 VTVSS
Cross-reactive: Anti-
HA7A, L-17F and -
13808 1TAF €84 EVOLVERRGOLVOQAGGALRIACAGSORTLY

SYPMOWEFRQAPGKEREFVAAISMSGROTAV
ATFVEKGREFTISRDNARNTVYLHMTSLEPEDT
AVYHCAARTSYSGRYDYIDDYSYWOQUTQ
YTVSS
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{continued)
Name Properties SEQIDNG: | Amino acld sequence
X, wherein
K=
Cross-reactive: Anti- ATEVKGRETISRON xk\"n VLM ixi %a T
H~17A, WL~17F and iL- 1‘«‘} HCAARTSYSGRYDYVIDDYRY \X(:{)&IQ
13G04 17AIF 685 VITVES

13605

Cross-reactive; Anti-
H1TA, HL1T7F and -
1TAIF

636

EVOLVESGGGEVQAGGSLELSCARSGRTYTY
YPMOGWERQAPGREREFVAAIRMSGDDTAY
ATPVEGRFTESRDDDENTVY LEMTSLEPED
TAVYYCAARTSY SGMYDYIHIWSYWGQGT
QVTVARS

Cross-reactive: Andi-
174, HA1TF and -

EVOLVESGGGLVQAGGSLRISUAASGRTERS
YPMGWERQAPGRERE AISMSGDDSAYR
DEVRGRFTISRDNARDYPVYLHMESLKPEDT
AYCAARTRYNGRYDYIDDY SYWGQGTQ

13G08 1PAF 587 VTVRA
ENQLYESGOGGLVYQAGGSLRLSCAASGRTIET
TAPMOWERQAPGREREEVAAISMSGDDTAY
Crossreactive: Anti- ¢! RETISRIDNARNTVYLHMTRLEFED
H~17A, H-17F and iL- TAVYSCAARTSYDGRYDYIDDYSDWGQGT
13HO3 1TNF 588 QVTVES
EVQLVESGGRLVQAGOGSLRLPCAASGRTHIS
YPMOWERQAPGREREFVAAISMBGDDAAY
Croas-reactive: Anti- ADPVRGREFTISRDPDARNTVYLHMTSLRPED
Ho17A, W-17F and - TAVYYCAARTSYDRGTYRYIDDY SYWOGQGT
17C01 17AF 588 QVTVSS

16A08

Cross-reactive: Anti-
fL-17A, H-17F angd -
1TAF

890

EVQLYESGGGLYQPGE! SCAASGETLD
YYAIGWPROQAPOKEREOVICVSSSDORTAY
ADSVRGRITISRDNARKNIVYLUMNSLKPED
TAVY YCATVMEYGLGUTTD VL DAWGQGTILL
VTVRS

Crass-reachve: Anti-
H-17A, H-17F and H-

EVQLVESRGGLVQAGGELRISCAASGGTES

VEAMRWERQAPGREREFY AGISWTOGTTY

YADSVEKGRFTMESADNAKNTVYLOMNSLKE
EDTAVYYCAVERVGGOSDRYLGQGTQVIVE

13GH2 1TAF 6831 N
EVOLVESRGUGLVQAGGSLRILSCAARGH H \
VEFAMRWERERQAPGKERERY A ™
Cross-reactive: Anti- YAIRVEORFTMSADNAKNTVYLOMNSLK
IL-17A, L-17F and iL- EDTAVYYCAVRVGGGSDRYLGOGTOVTVS
17EDZ 17AF 592 8

18805

Cross-raactive; Anti-
H-17A IL17F and -
17AF

693

EVOLVKSGOOLVOPGOSLRLSCAASGOTES
LEAMOWEREAPGKEREFVAAIRWSDGSSY Y

ADSVEGRETISRDNAKNAVHLOSNSLKSED
TAVYYUYADVOQUGGLERYWGQUTQVTVES
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[0088] In particular, the invention in some apecific aspecis provides:

- amino ackd sequences {ard in particular, {8V's) that are divecied agsinst {as defined herain) any of ILATA H-ATF
andfor IL~17AF inchuding comibinations thereof and that have at least 80%, preferably af least 85%, such as 80%
oF 95% or more sequence identity with at least oneg of the aminoe acid sequences of SEQ 1D NOs: 623 10 893 (see
Table A-1}. These amino acid sequences may further be such that they neutralize binding of the cograte ligand to
any of IL-174A, {L-A7F andfor L-1TAF including corphinations thereof, and/or corapete with the cognaie igand for
hinding to any of {L-17A, IL-17F andior -17AF including combinations thereof, andfor are directed agsinst an
interaction site (as defined bareind on any of L-17A, L-17F andior IL-17AF including combinations thereof {such

Bes as the ligand binding site};

- amino aoid sequences {and in padicular, 1ISV's) that cross-block {#s defined herein) the binding of at least one of
the amino acid sequences of SEQ 1D NOs: 823 v 693 {see Table A-1) 1o any of IL-17A, IL-17F andfor lL-1TAF
including combinations thereof andior that compete with at least one of the amino acid sequences of SEQ 1D NOs:
623 1o 693 (see Table A1} for binding to any of IL-17A, [L-17F andior ILATAF inchuding combinations therenf,

15 Again, these amingo acid sequences may further be such that they neutralize binding of the cognate ligand to any

of IL-17A HL-17F andfor L-17AF Including combinations thereof, andfor cormpete with the cognate ligand for binding
to any of {L-178, R-17F andior IL-1TASF including combinations thereof; andfor are direcied against an inleraction
site {as defined herein} on any of W-17A, IL-17F andfor IL-17AF ingluding combinations thereal {such as the ligand
binding site);

<

which aming acld sequences {or 18Y's) may be as further describad herein {and may for example be Nanobodies); as

well as polypeptides of the invention that comprise one or more of such amino acid sequencas {which may be as further

described herein, and may for example be blspecific andfor biparstopic polypeptides as described herein}, and nucleic

acid seguances that encade such amino acid seguences and polypeplides. Such aming acid sequences and polypeptides
3 donotindlude any naturally ocourring ligands.

[0089] In swme other specific aspeacts, the invention provides:

- polypeptides asdefined in the claims that are specific for any of IL-17TA IL-17F andior L~ 1TAFR including combinations
thereof compared o L1778, IL-17C, L-17D, andior W-1TE;

Tz
%

which amino ackd sequances of the invention may be as further described herein (and may for example be Nanobodies),
as wall a3 polypeptides of the invention that comprise one or more of such amino acid sequences {which may be as
further described hersin, and may for example be bispecific andfor biparaiopic polypeptides as desecribed hersin), and
rigcleie acid sequencas that encoade such aming acid sequences and polypeptides. Such amting acld sequences and
polypeptides do not include any nalwrally ocourring Higamds.

[0088] Accordingly, some particularly preferred Nanobadies of the invention are Nancbodies which can bind {as further
defined herein) lo andfor are directed against 1o any of IL-17A, IL-17F andfor IL-17A/F including combinations thereof
angd which:

Gy
&

40 i) have at least 80% amino acid identity with 2t least one of the amino acld sequences of SEQH D NQOs: 623 10 683
{gee Table A-1}, inwhich for the purposes of determining the degree of aming acid dentity, the amino acid residues
that forrn the COR sequences are disragardad. In this respect, reference is aiso made o Table B-1, which lists the
frameawnrk 1 sequences (SEQ 1D NOs: 126 o 188), framework 2 seguences (SEQ 1D NQOs; 288 to 338) framewark
3 sequences (SEQ D NQOs: 410 to 480) and framewark 4 sequences (SEQ 1D NOs: 552 io 822) of the Nancbodies

48 of SEQ D NOs: 623 10 833 {see Table A-1} {with respect to the amino adid residues at positions 110 4 and 27 i
30 of the framework 1 sequences, reference is also made o the comments made below. Thus, for delermining the
degrees of amine acid identity, these residues are preferably disregarded),;

and in which:
50
iy praferably one or more of the amino acid residues at positions 11, 37, 44, 45, 47 83, B4, 103, 104 arg 108
according ke the Kabat numbering are chosen from the Hallmark residues mentionad in Table 8-2 belaw,

[0881] inthese Nanobodies, the CDR sequences are generally as further defined herein.

[0082] Again, such Nanobodies may be derdved in any suilable ranner and from any suitable source, and may for
axample be naturally occurring V., seguences {i.e. from g suitable spacies of Camelid) or synthetic or semi-synthatic
amine acid sequences, including but not limited o "humanized” (as defined herein) Nanobodies, "camelized” (as defined
herein} immunogiobulin seguences (and in particular camelized heavy chain variable domain sequences). as well as

b2
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Nanocbodiss that have bean ohiained by tachnigues such as affinity maturation {for sxample, starting from synthetic,
random or naturally oocurang immunoglobulin sequences), COR grafting, veneening, combining fragments derived from
different immunoglobulin sequences, PCR assembly using ovedapping primers, and similar lechniques for engineeriog
immunogiobulin sequences well known {o the skilled person; or any suitable combination of any of the foregoing as
further desoribad harein. Also, wher a Nanobody comprises a Vyy, seguence, said Nanobody may be suitably humanized,
as further descnibed herein, s as o provide one ar more further {pactialiy or fully} humasized Naoobodies of the invention.

Similady. when g Nanchody comprises a syntheticor sami-synthelic sequence {such as a partially bumanized sequence),

sald Nanobody may optionally be further sultably humanized, again as described hereln, again so as 1o provide ong or

mare further {partially or fully) bumanized Nancbodies of the invention,

i [0093] Inparticular, hurmanized Nanabaodies raay be amino acid sequences thal are as generadly defined for Nanchodies
ir the previous paragraphs, bud in which at least one aming acid residue is present {and in particudar, in at least one of
the framawork residues) that is andfor that corresponds to 8 humanizing substitution {as defined herein). Some preferred,
but non-limiting bumanizing substitutions {and suitable combinations theraof) will become clear 1o the skilled parson
hased on the disclosure herein. In addition, or alternatively, othar potentially useful humanizing substiiutions zan be

1% asceriained by comparing the seguence of the framework regions of a naturally ocourring Vi, sequence with the con
responding framework sequance of one or more closely related human Vy, sequences, after which one or more of the
potentially ussful humanizing substitutions {or combinations thereod) thus determined can be infroduced inte said Vg
sequence {in any manner known per se, as further desoribed herein) and the resulting humanized Vi, sequences can
be tested for affinity for the target, for stability. for ease and lavel of exprasaion, andfor for other desired properties. in

28 this way, by means of a Himited degree of trial and error, other suitable humanizing substitutions {or suitable combinations
thereof) can be detenmined by the skilled person based on the disclosure herein. Alsg, based on the foregoing, {the
framework regions of} a Nanobody may be partially humanized or fully humanized.

[0094] Thus, some other preferred Nanobodies of the invention are Nanobodies which can bind {as further defined
herein) to any of {L-17A, IL-17F andfor I-17AF including combinations thereof and which:

<

i} are 8 humanized variant of one of the amino adid sequences of SEQ 1D NQs: 623 to 893 {ses Table A1} andiar
ii} bave at least 80% aming acid iderdity with at least one of the amino acid sequences of SECHD NOs: 623 to 683
{see Table A-1), In which for the purposss of determining the degree of aming acld identity, the amine acid residues
that fonm the QDR sequences are disregarded;

Tz
%

angd in which:

i preferably one or more of the amino acid residuss af positions 11, 37, 44, 45, 47, 83, 84, 103, 104 and 108
according to the Kabat numbering are chosen from the Malimark residues mentioned in Tabls B-2 below.

Gy
&

[0085] According to ancther speaific aspect of the invention, the invention provides a nurnber of stretches of amino
acid residues {i.e. small peptides) that are paricuitarly suifed for binding to any of IL- 174, IL-17F andior IL-17AF including
combinations therent. Thase stralches of amino acid residues may be present in, andfor may be incorporated inte, an
amino acid sequence of the invention, in particudar in such a way that they form {part of} the anfigen binding site of an
48 aming acid sequencs of the invention. As these stretches of amino acid residues were first generated as CDR sequences
of heavy chain antibodies or Vi, ssguences that were raised against any of {L17A, IL-TTF andfor IL-17AMF including
cambinations thereof {or may be based oo andfor derived from such CDR ssguences, as futther described harein), they
will also generally be referred 1 herein as "COR sequences” (e, as CDRY sequences, CDRR sequences and CDR3I
sequences, respectively}. i should howsver be noted that the invention in its broadest sense is not limited o a specific
45 shuctural mle or funclion thal these strelches of aming anid residues may have In an amino aciid sequence of the
invention, as long as these stretches of aming acid residues afiow the aming acid seguence of the invention to bind fo
any of L-17A IL-17F andior IL-1TAF including combinations thereof. Thus, generally, the invention in its broadest sense
comprises any amino acld seguence that is capable of binding to any of 174, L-17F andior IL-17AF including
combinations thereof and that comprises one or more COR sequences as described hereln, and in parficular a suitable
50 combination of two or more such CDR sequences, that are sultably linked to sach other via one or more further amino
acid sequences, such that the entire amino acid sequence farms a binding domain andfor binding urit that is capable
of binding o any of L-17A, IL-17F andior L7 AF including cornbinations thereof. It should howsver also be noted thit
the presence of only one of such COR seguence in an amino ackd sequence of the invention may by ilssi aiready be
sufficient fo provide an amino acid sequence of the invention that is capable of binding 1o any of L-17A, IL-17F andfor
RL-17AF including combinations thereof; reference is for example again made {o the so-called "Expadite fragmenis”
described in WO 03/0505831 or subsequent filings.
[0086] Thus, in another specific, but non-imiting aspect, the polypeptide of the invention may be a polypeptide that
comprises at least one amino acid sequence that is chosen from the group consisting of the COR1 sequences, CORZ
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sequances and CDRJ sequances that are described harain {or any suitable combination thersof). In particular, an amino

acid sequence of the invention may be an amino acid segquence that comprises at least ong antigen binding site, wherein

said antigen binding sile comprises al least ong amino acld sequence that is chosan from the group consisting of the

CDR1 sequences, CDRZ sequences and CDRI sequences that are describad herein {or any suitable combination

thereof).

[0087] Generaily, in this aspect of the invention, the polypepide of the invention may be a polypeptide that comprises

at least one siredch of amine add residues, in which said siretch of amino anid residuss has an amino acid seguance

that corresponds to the sequence of atleast one of the COR ssquences desoribed hereln. Such an amine acid sequence
may or may not compriss an immunoglobutin fold, For example, and without limitation, such an amino acid sequence

W may be a suilable fragment of an immunoglobulin sequence that comprises at least one such COR sequence, but that
is not large encugh to form a {complets} immunoginbulin fold {reference s for example again made 1o the "Expediles
fragments” described in WO 03/05083 1), Alternatively, such an smino acid sequence may be & sultable "protein scaffold”
that comprises least one streich of amino acid residuss that corresponds o such a COR sequence {i.e. as part of ifs
antigen binding site}. Suitable scalfolds for presenting aming acid sequenoes will be clear 1o the skilled person, and for

18 axample comprise, without limitation, fo hinding scafiolds based on or derived from immuunogiobuling {i.e. other than the

immunoglobulin sequences already desoribed herain), protein scaffolds derived from protein A domains {such as Affi-
bodies ™), tendamistatl, Bbronedtin, lipocalin, CTLA-4, T-cell receplors, designed ankyrin repeals, avimers and PRZ
domaing (Binz of al., Nat. Bicteoh 2008, 23:1257), and binding mofeties based on BNA or RNA including bt nod imited
to DNA or RNA aptamers (Ulrich et al. Comi Chem High Throughput Screen 2008 3(81:619-34).

28 [B088] Again, any polypeplide of the invention that comprises one or more of these DR sequences is preferably such
that it can specifically bind {as definad herein) io any of IL-17A, ILATF andfor IL-17AF including combinations thereod,
and more in particular such that i can bind to any of IL-17A, HL-17F andfor 1L-17AF including combinations thereof with
an affinity {suitably measured andior expressed as a Kp-value {sctual or apparerd}, a Ky-value {actual or apparent), a

Kop-rate andior a K grate, or allernatively as an 0y, value, as further described herein), that is as defined harein,

& [0089] More in particular, the polypeptides according to this aspect of the invention may be any amino acid sequence

{or 18V) that pomprises at least one andigen binding site, wherein said anligen hinding site comprises al least two amine

acid sequences that are chosenfromthe group consisting of the COR 1 sequences described herain, the CORZ sequentces

described hersin and the CDR3 sequences described harein, such that (i) when the first amino acid sequence is chosen
from the COR1 sequences described herain, the second amine acid sequence iz chosen from the CORY seguences
described hersin or the COR3 sequences described hersin; (i) when the first amino acid sequence is chosen from the

CEOR2 sequences described herein, the second amino acid seguence is chosen from the COR1 sequences described

herein or the COR3 sequences describad herein; or {iil) when the first aminoe acid sequence is chosen from the CDR3

saquences described herein, the second aminoe acid sequence is chosen from the CDR1 sequences described herein
or the COR3 sequences described herein.

[0104] Evenmorein parlicular, the polypeptides of the ivention may be amine acid sequences (or I8V's) that comprise

at lsast one antigen binding site, wherein said antigen binding site comprises at least thres amino acid seguences that

are chosen from the group consisting of the CDR sequences describad hersin, the CDREZ sequances described herain
and the COR3 sequences desarbed herein, suoh that the first amsine acid spquence is chosan from the CDR1 sequences
described herein, the second amino acid sequence is chosen from the CDR2 sequences described herein, and the third

40 amino acid sequence is chosen from the CDR3 sequences desoribed herein. Preferred combinations of COR1, CDR2
and CDR3J sequences will became clear frony the further desaription harein. As will be dear to the skilled parson, such
an amino acid sequence is preferably an immunoglohulin senuence {as hurther desoribed hereinj, but it may for exarmple
also be any other amino acid sequence that comprises a suitable scaffold for presenting sald CDR sequencas.

[O181]  Thus, in one specific, but non-limiting aspect, the invention relates 1o a polypeptide directed against any of -

44 17A, L-17F andior IL-17AF including combinations therend as defined in the claims, thal comprises one or mare sirstches
of amino acid residues chosen from the group consisting of:

<

Tz
%
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a} the amino acld sequences of SEQ 1D NGs: 197 {0 267;

b} aming acid sequances that have at least 80% amino acid identity with at least one of the amine acid seguences
5 of SEQ 1D NOs: 187 to 267,
¢} amino acid sequences thal bave 3, 2, or 1 amino ackd diference with at least one of the aming acid sequences
of SEQ D NQs: 197 to 267,
d} the amino acid sequencas of SEQ 1D NGs: 332 {0 409,
&} amino acld sequences that have at least 80% amino aoid identity with at least one of the amine acid sequences
of SEQH D NDs: 339 to 408;
f} aming acid sequences that have 3, 2, or 1 aming acid diference with at least one of the aming acid sequences
of SEQ 1D NOs: 339 to 408;
g} the amino acid sequences of SEQ 1D NOs: 481 {o 551,
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h) aming acid sequences that bave at least 80% amino acid idertity with at least ong of the amino acid saguences
of SEQ 1D NOs: 481 {o B51:
i} aming acid sequences thal have 3, 2, or 1 amino acid difference with at least one of the amino acid sequences
of SEQHD NOs: 4871 to 851;

or any suitable combination thereof.
[B182] When an amino acid sequence {or 1SV} of the invention contains one or more aning acid sequences according
to bl andfor o)

LG i} any amino acid substitulion o such an aming ackd sequence according to b) andior ¢} is prefeamably, and compared
o the corresponding amino acid sequence according to &), 8 conservative amino acid substitution, (as defined herein},;
andfor

iy the antino acld sequance acoording to B andlor ¢ prefarably only containg aming acid substiitions, and no
15 aming acid deletions or insarlions, compared o the comasponding aming acid seguence according to a);
andfor

i) the amino acld sequence acoording to b) andfor o) may be an amino acid sequence that is derived from an aming
acid sequence according to a) by means of affinily maturation using one or more techniques of affinity maturation
28 krown per sa.

[0103]  Simidlarly, when an amino acid sequence of the invention containg one or more aming acid sequences according
{o &} andfor fi:

25 i} any amino acid substifution in such an amino acid sequence according o &) andior f} is praferably, and compared
o the corresponding amin ackd sequence according to o, & conservative amino acid substitulion, {as defined herein};
andior

ii} the aming acid sequence according to ¢ and/or F preferably only contains aminge acid substitutions, and no amine
ackd deletions or inserlions, compared lo the coresponding aming acid seguence according to dj;

andfor

it} the amino acld sequence acconding fo &) and/r f) may he an aming gcid sequence that is derived fram an amidno
acid sequence according to d) by means of affinity maturation using one or more tachniquss of affinity maturation
Known per se,

3
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[0104] Alsc, similarly, when an amino ack! sequence of the inveniion containg one or more aming acid sequences
aceording to b} andfor i}

iY any amino acid substitution in such an aming acid sequence acenrding to h) andior §) is preferably, and compared

to the corresponding aming acid sequence according to g}, a conservative amino acid substitution, (as defined herein;
48 andfor

ii} the aming acid sequence according i h} and/or i} preferably only contains amino acid substitutions, and no amino

acid delelions or insertions, compared o the coresponding aming acid seguence according to gl

andior

iy the amino acid seguencs according to i) andéor [} may be an amino acid sequences that is derived from an sndng
44 acid sequence according 1o g) by means of alfinily roaturation using one or more technigues of affinity maturation

KAowT per 3e.

[0105] 1t should be understood that the last preceding paragraphs also generally apply 1o any aming acid sequences
of the invention that compriae one or more amine acid sequences according 1o b}, ), e}, 1), h) or i}, respactively.

50 [0108] Inthis specific aspect, the amino acid sequence {or ISY) preferably comprises one or more strefches of amino
acid residues chosen fram the group consisting of

i) the aming acid sequences of SEQ 1D NOs: 197 o 267
i) the amino acid sequences of SEQ 1D NOs: 339 {0 409, and
i} the amnine acld sequencas of SEQ 1D NOs: 481 to 551,

b2
o

or any suitable combination thareof.
[0107] Alsp, preferably, in such an amino acid sequence, at lsast one of said streiches of amine acid residues forms
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part of the antigen binding site for binding againat any of IL-17A, L-17F andfor IL-17A/F | including combinations therenf,
[O188] In a more specific, aspedt, the invention relales o a polypeptide direcied against any of {L-174, IL-17F andfor
H-17A/F including combinations thereof as defined in the claims, that corprses two or more streiches of amdno acid
rasidues chosen from the group consisting of:

<

a} the aming acid sequences of SEQ D Ny, 197 {o 267,

b} amino acid sequences that have al least 80% amino acid identity with 8t least one of the amino acid seguences

of SEQ 1D NOs: 197 {0 267,

¢} amino acid sequences that have 3, 2, or 1 amino acid difference with ot Isast ope of the amine acid sequences
M of SEQ 1D NOs: 197 o 267,

d} the amino agid ssquences of SEQ 1D NOs: 332 o 409,

&} amine acd sequences that have at least 80% amino acld identity with at least one of the amine acid sequences

of SEQ D NOs: 339 to 409;

f} amino acid seguences that have 3, 2, or 1 aming acid difference with at least one of the amine acid seguences
18 of SEQ 1D NOsa: 338 {0 408,

g} the amino acld sequences of SEQ 1D NOa: 481 to 581,

hY armino acid sequences that have at least 80% amino acid identity with at least one of the aming acid sequences

of SEQ 1D NOs: 481 {o 581,

i) amine acid sequencas that have 3, 2, or 1 amino acid diference with at least one of the amino acid sequences
28 of SEQ D Nis: 481 to 551

such that (i) when the first strefch of amine acid residues corresponds to one of the amino acid sequencas according o

a}, b} or o}, the second stralch of amino acid residues coresponds {o one of the aminoe acld sequences acoarding to d),

&), 11, g). B} or i); (i) when the first strelch of amino acid residues corresponds io one of the amino acid sequences
& according o d), 8} or f), the second stretch of amino acid residues corresponds o one of the amino acid sequences
acoarding io a), bl ), g, by ori); or (i) when the first stretch of amino ackd residuss corresponds 1o one of the amine
acid sequences gocording fo gl 1} or i}, the second sireteh of amine acid residues corresponds fo one of the aming acid
sequances acoarding to a8}, b}, o), @), € or .
[0109] In this specific aspect, the amino acid sequence preferably comprses two or more strelches of aminc acid
residues chosen from the group consisting of:

Tz
%

i) the amino acid sequences of SEQ 1D NOs: 187 o 267;
i) the amino acld sequences of SEQ 1D NOs: 339 {0 409; and
i} the amino acld sequences of SEQ 1D NOs: 481 to 551

Gy
&

such thatl, {1} when the first strelch of amino acid residues coresponds o one of the amino acid sequences of SEQ D
NQOs: 187 to 2687, the second strefch of aming acid residues corresponds o one of the amino acid sequences of SEQ
i NOs: 339 to 408 or of SEQ 1D NOs: 481 1o 551; {ii} when the first strefeh of amino aoid residues corresponds to one
of the amino acid sequences of SEQ 1D NOs: 338 {o 4093, the second siretch of amine scid residoes corresponds fo one
48 of the amino acld sequances of SEQ 1D NOs: 197 to 287 or of SEQ 1D NOs: 481 to 551; or {ii} when the first streich of
aming acid residues corresponds 1o one of the aming acid sequences of SEQ 1D Nids: 481 to 851, the second strelch
of aming acid residues corresponds to one of the aming acid sequences of SEQ D NOs: 197 1o 267 or of SEQ 1D NQOs:
339 to 409,
[0110] Also, in such an amino acid sequance, the at leas] hvo strefches of amine ackd residues again preferably form
44 patt of the antigen binding site for binding against any of 1174, L-17F andfor L-17AF including cornhinations theraof,
[o141] in an even more specific aspady, the invention relates {o a polypeplide directed against any of IL-17A, ILL1FF
andior IL-17AF innluding combinations thereof ag defined in the claims, that comprises three or more stretches of amine
acid residues, in which the first strefch of amine acid residues is chosen from the group consisting off

3¢ a) the amino acid sequences of SEQ 1D NOs: 197 1o 267,
b} amino acid sequences that have at least 80% aming acid identity with al least one of the aming acid sequences
of SEQ 1D NOs: 197 to 287
<) amnino acid sequences that have 3, 2, or 1 aming acid difference with at least one of the amino acld seguences
of SEQ D NGs: 187 to 267,

b2
o

the secand strefeh of amino acid residues is chosen from the group consisting of

d} the amino acid sequences of SEQ 1D NOs: 339 {o 409,
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a) aming acid sequances that have at least 80% amino acid identity with af lsast ona of the amino acid saguences
of SEQ 1D NOs: 339 {u 409
fy arnino acid sequences that have 3, 2, or 1 amine acid differance with &l least one of the amino ackd sequences
of SECQHD NOs: 339 to 409,

<

and the third strelch of amino acid residues is chosen from the group consisting of:

g} the amino acld sequences of SEQ 1D NOs: 481 1o 551,

h} amino acid ssquences that have at least 8D0% amino acid identity with al least one of the aming acid sequences
i of SEQ 1D NOs: 481 to 8351,

i) antno acid sequences that have 3, 2, or 1 aminoc asid difference with &t least one of the amino acld sequences

of SEQ D NQOs: 481 o 851,

[0112] Proferably, in this spacific aspect, the first strelch of amine acld residues is chosen from the group consisting
18 of the amino acid sequences of SEQ 1D NOs: 197 fo 267, the ascond stretch of aminoe acid residues is chosen from the

group consisting of the amino acid sequences of SEQ 1D NOs: 338 10 409; and the third strelch of amino acid residuss

is chosen from the group consisting of the amino acid sequences of SEQHD NOs: 481 fo 551,

[o113]  Again, preferably, in such an aming acid sequence, the al least three stretches of aming acid residues forms

part of the antigen binding site for binding against any of IL-17A, -17F andior -17AF including combinations theraof,
28 [8114] Preferred combinations of such strelches of amino acid seguences will become clear fram the further disclosure

herein.

[0115] Preferably, in such amino acid sequences the CDR sequences have atleast 70% amino acid identity, preferably

al least 80% amino acid identity, more preferably af least 830% amino acid identity, such as B85% amino acid identity or

mare or gven essentially 100% amino acid idendily with the CDR sequences of ot least one of the amino acld sequences
24 of SEQ 1D NOs: 623 {o 693 {ses Table A-1}. This degree of aming acid identity can for example be determined by
determining the degree of amino acld identity {in a manner described herein} between said amino acid sequence and
one or more of the sequences of SEQ 1D NOs: 823 1o 693 {see Table A-1}, in which the anmino acid residues that form
the framework regions are disregarded, Also, such aming acid seguences of the invention can be as further described
herein.
[0116]  Also, such amino acid sequences are preferably such that they can specifically bind {as defined heraind to any
of -17A ILATF andior RI7AMF including combinations thereof; and more in particudar bind to any of 1-17A, LA1ATF
andfor IL-17A/F including combinations thersof with an affinity {suitably measured andior exprassed as a Kg-value
{actual or apparent). a K -value {(actual or spparent), a K,-rate andior a K-rate, or allernatively as an 10, value, as
further described herain) that is as defined herein.
[0117]  When the amine acid sequence {or ISV} of the invenlion assentially consists of 4 framework regions {FR1 o
FR4, respsctively} and 3 complementarity determining regions ({CDR1 to CDRS, respectively), the amino acid sequence
of the invention is preferably such that

Tz
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- QDR1 is chosen from the group consisting of:
40
a3} the aming acid seqguenges of SEQ 1D NOs: 187 to 267;
b} amino acid sequences that have atleast BO% aming acid identity with atleast one of the amino acid sequences
of SEQ D NOs: 197 {0 267;
¢} amino acid sequences that have 3, 2, or 1 amino acid difference with at least one of the amino acid sequences
46 of SEQ D KOs: 197 to 267;

andfor
- (ODR2 is chosen from the group consisting of!

3¢ dj the amino acid seguences of SEQ 1D NOs: 339 to 408,
&) amino acid sequences that have alleast 80% amino acid identity with atleast one of the amine acid sequences
of SEQH D NOs: 330 to 408;
fY aming acid sequences that have 3, 2, or 1 amino acid difference with at least one of the amino acid sequences
of SEQ 1D NOs: 339 to 408,

b2
o

andior
~  {ZDR3 is chosen from the group conalsting oft
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g} ithe amino acid segquences of SEQ 1D NOs: 481 {o 551,

h) amino acid serquences that have atieast 80% amino acid identity with atleast one of the amine acid sequences
of SEQ D NOs: 481 to 851;

iy amino acid sequences that have 3, 2, or 1 amine acid difference with at least one of the amino acid sequences
of SEQ D NOs: 481 to 551,

<

[B118] {n particuiar, such polypeplide of the invertion may be such that CORY is chosen from the group consisting of

the amino acid sequences of SEGQH D NQOs: 197 to 267, andior CDR2 Is chosen from the group consisting of the amino

acid sequences of SECG 1D MOs: 339 fo 408; andfor CDR3 is chosen from the group cansisting of the amino acid
i sequences of SEQ 1D NOs: 481 i 551,

[o118]  in particular, when the polypeptide of the invention sssentially consists of 4 framework regions (FR1 to FR4,

respectively) and 3 complementarity determining regions {CORT o CORS3, respeciively), the amine acld sequence of

the invention is preferably such that

%~ CDR1is chosen from the group consisting of:

a} the amino acid sequences of SEQ 13 NQs: 187 i 267,
b} arnino acid sequances that have atleast 80% amino ack identity with at least one of the amino acid sequences
of SEQ 1D NOs: 197 to 267,

28 o} amine acid sequences that have 3, 2, or 1 amino acid difference with at least one of the amino ackd seguences
of SEQ 1D NOs: 187 {0 267,

and
= CDR2Z is chosen from the group consisting off

d) the amine acid sequences of SEQ 1D NOs: 338 1o 408;

&} amino acikd sequences hat have atleast B0% aming acid identity with atleast ane of the amino acid sequences
of SEQ 1D NOs: 339 10 408

f} amino acid seguences that have 3, 2, or 1 amino acid difference with at least one of the amino acid seguences
of SEGQ D NOs: 339 {0 409;

Tz
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and
- CDR3 is chogen from the group consisting of,

Gy
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g) tha aming acid sequences of SEQ 1D NOs: 481 to 8§51,

h) amino acid sequences that have atlsast 80% aming acid identity with atleast one of the amine acld seguences

of SEQ D NOs: 481 to 551;

i} amino acid sequances that have 3, 2, or 1 aming acid difference with al lsast ona of the aminn acid senuences

of SEQ D NOs: 481 to 581; or any suitabie fragment of such an aming acid sequence

40
[8120]  {n parliculae, such an amino acid sequence {or ISV} of the invention may be such that COR1 is chosen from
the group consisting of the amino acid sequences of SEQ 1D NOs: 197 to 267; and CDBR2 is chosen from the group
consisting of the amino acid sequences of SEQ 13 NOs: 339 to 408; and COR3 Is chosen from the group consisting of
the aming acid sequences of SEQH D NOsg: 481 to 581,

44 [0121]  Again, preferred combinations of COR segquences will become clear from the further descriplion hereir.
[ot22] Also, such amino acid sequences are preferably such that they can specifically bind {as defined harsin} {o any
of IL-174, IL-17F andior {L-17A/F including combinations thersof, and more in patticular bind 1o any of 1174, WATF
andior IL-17AF including combinations thereof with an affinity {suitably measured andfor expressed as a Ky-value
{actual or apparent), 8 Ky-value {actual or apparent}, a k-rate andfor a k g-rate, or altematively as an g, value, as

50 hurther described herein) that is as defined herein.

[0123] In one prefered, bul non-imiting aspect, the invention relales lo a polypeptide that sssentially consists of 4

framework reginns (FR1 to FR4, respectively) and 3 complermentarity determining regions {COR T CDR3, respestively}.

irt which the CDR sequences of said amino acid seguence have af lesast 70% amino asid identily, preforably at lnast

80% amino acid identity, more preferably at least 30% amino acid identity, such as 85% amino acid identity or more or

pyven gsserdiafly 100% amino acid identity with the CDR sequeances of at least one of the amino acid seguences of SEQ

D NQs: 623 to 683 {sae Table A-1). This degres of amino acid identity can for example be determined by determining

the degree of amina acid identity {in a manner described harein) batween said amino acld sequence and one or more

of the sequences of SEQ D NOs; 623 to £33 {see Table A-1}, in which the aming acid residues that form the framework

b2
o
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regions are disregarded. Such amine acid seguences of the invention can be as further described herein.

[0124] In such a polypeptide of the invention, the ramework sequences may be any suitable framework segquences,

and examples of suitable framework sequences will be clear lo the skilled parson, for example on the basis the standard

handbooks and the further disctosure and prior ant mentioned herein.

[61258] The framework sequences are preferably {2 suitable combination of) immunoglobudin framework sequences

or framework sequences thal have besn derved froot immunoglobulin ramework sequences (for example, by buman-

ization or camelization). For example, the framework seguences may be framework sequences derived from a light
chain variable domain {e.g. a V¥ -sequence) andfor from a heavy chain vasiable domain {e.g. 8 V-sequence), In obe
particularly preferred aspect, the framework saquences are either frameverk sequences that have been derived from

Mo a Vigpesequence {in which said framework seguences may oplionally have beern partially or fully hurmanized) or are
conventional vy, sequances that have been cametized {as defined herein}.

[o126] The framework sequences are preferably such that the amino acid sequence {or ISV} of the invention is a
domain antibody {or an amino acld sequence that is suitable for use as a domain antibody); is a single domain antibody
{or an amino acid sequence that is sultable for use as a single domain antibody); is 8 "dAb” {or an aming acid ssgquence

18 thalis suitable for use as a dAb); oris a Nanobody {including but not imfted fo Yy, sequence). Again, suitable framework
sequernces will be olear io the skilled parson, for example onthe basis the standard handbooks and the further disclosure
and prior st mentioned hersin.

[O127]  in particular, the ramework sequences present in the amino acid sequences of the invention may contain oneg
ar more of Hallmark residues {as dafined herain), such thal the amino acid sequence of the invention is a Nanobody,

28 Some preferred, but non-lirmiting examples of {suitabile combinations of) such framework sequences will become clear
from the further disclosure herein.

[0128] Again. as generally deacribad herein for the polypeptide of the invention, it is also possible to use suitable
fragmentis {or combinations of fragments} of any of the foregoing, such as fragments thal contain one or mare CDR
saquences, suftably flanked by andfor linked via ane or more framework sequences {for example, in the same order as

3 these CDW's and framework sequences may ocour in the full-sized mmunoglobudin sequence from which the fragment

has besn derved). Such fragmenis may also again be such that they comprise or can form an immunogiobulin fold, or

alternatively be such that they do not comprise or cannot form ap impmunoglobulin folg.

[0128] inonespecific aspect, such a fragment comprises a single CDR sequence as desoribed herein {and in parlicalar

a8 ChOR3 sequence), thatis flanked on each side by {pari of} a framework sequence (and in pardicudar, part of the framework

sequence(s) that, in the immunogiobulin sequence from which the fragment is derived, are adjacent 1o said COR ge-
quence. For example, a CORS sequence may be precedead by {part of) a FR3 sequence and followed by {pat off a FR4
saquenca). Such a fragmeant may alao contain a disulphide bridge, and in parlicular a disulphide bridge that finks the

two framework reglons {hat precede and follow the CDR sequence, respectively {for the purpose of Torming such a

disuiphide bridge, cysteine residuss that naturally occur in said framework regions may be used, or alternatively cysteine

residues may be synthelically added to or infroduced info said framawork regions). For a further description of these

“Expedits fragments”, reference s again made to WO 03/050531, as well as WO2008/068280 {see also WO 2009127691

Aty

fO130]  Inanother aspect, the invention relates to a polypeptlide {aiso referred to hersin as 8 "campound of the invention”

or “polypeptide of the invention”, respectively} as definad in the claims that comprises or essentially consists of one or

48 more aming acid sequences {or I8V's} of the invention {or suitable fragments thereof), and oplionally further comprises
one of mare other groups, residuss, moieties or binding units. As wilt become clear (o the skilled person rom the further
disclasure herein, such further groups, residues, moisties, binding units or amino acid seguences may or may nal provide
further functionalily 1o the amino acid sequance of the invention (andfor to the compound or construct in which it is
present) and may or may not modify the properiies of the amino acid sequence of the invention.

44 [0131] For example, such hsther groups, residues, moleties or binding unils may be one or more additional amino
acid sequences, such that the compound or construct is a {usion) protein or {fusion) polypeptide. In a prefarred but non-
limiting aspent, said one or more other groups, residues, moieties or binding units are immunoglobulin sequences. Even
more preferably, said one or more other groups, residues, moleties or binding units are chosen from the groug consisting
of domain antibodias, amino acid sequences that are suflabla for use a3 a domain antibody, single domain antibodias,

50 amino acid sequences that are suifable for use as a single domain antibody, "dAbB™s, amino acid sequences that are

suitable Tor use as 8 dAb, or Nanobodies.

[0132] Alternalively, such groups, residues, ravieties or binding units may for example be chemical groups, residues,

maisties, which may or may not by themselves be biclogically andior pharmacologically active, For example, and without

limitation, such groups may be linked to the one or more aming acid sequences of the invention 50 as to provide a

“derivativa" of an amino acid seqguence or polypepdide of the invention, as further described harain.

[0133] Also within the scope of the present invention are polypeplides thal comprise ong or more derivalives as

describad herein, and optionally furthar compriaes one or more other groups, residuas, moleties orbinding units, optionally

linked via one or more linkers, Preferably, said one or more cther groups, residues, moieties or binding units are amino
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acid sequences.
[0134] In the polypeptides described above, the one or more aming ackd sequences of the invention and the one or
mare groups, residoes, moleties or bindding units may be linked directly to each olher andior vie one or more sidtable
linkers or spacers. For example, when the one or morg groups, residues, moleties or binding units are amino acid
sequences, the linkers may alvo be aming acid sequences, so that the resuling compound or construct Is a fusion
{protein} or fusion {polypeplide).
[0138] As will be clear from the further descoription above and herein, this means thal the amino adid sequences {of
18V s} of the invention can he used as "bullding blocks” o form polypeptides of the invention, L.e. by sultably combining
them with each othar, one or more with other amino acid sequences of the invention andior with one or more other
W groups, residues, maisties or binding unils, @ order to form compounds or constructs as described herein {such as,
without limitations, the biparatopic. bifmultivalent and bifmudtispeciic polypeptides of the invention desoribed herain)
which combine within ons molesule one or more desired propertiss or biological functions,
[(F136] The polypeplides of the invention can generally be prapared by a methad which comprises at lsast one step
of sultably linking the one or more aming aeid sequences {or 1I3V's} of the invention 1o the one or more further groups,
18 residues, moistias or hinding unita, optinnally via the one or more suitable inkers, so as to provide the compound or
polypapiide of the invention. Paolypeptides of the invention can also be prepared by 8 method which generally comprises
at teast the steps of providing a nucleic acki that encodes a polypeptide of the invention, expressing seid nucleic acid
in & suitable manner, and recovering the exprassed polypeptids of the invention. Such methods can be performedin a
manner known per s2, which will be clear i the skilled person, for example on the basia of the methods and techniquas
28 further described hersin,
[0137] The process of designingfselenting andfor preparing a polypeplide of the invention, starting from an amina acid
sequence {or ISV} of the invention, te also referred to herein as "formatiing” said amino acid sequence of the invention;
and an amino acid of the invention that s made part of a compound or polypeptide of the invention is said to be “formalted”
or 10 be it the formaf of said compound of polypeptide of the invaniion. Examples of ways in which an aming acid
3 sequence of the invention can be formatted and examples of such formats will be clear to the skilled person based on
the disciosure herain; and such formatted amino acid sequences form a further aspadt of the invantion.
[3138] In one specific aspect of the invention, a polypeptide of the invention may have an increased half-life, compared
o the corresponding amine acid sequence of the Invention. Some praferred, butnon-limiting examples of such compounds
and polypeptides will become clear to the skilled parson basad on the further disclosure herein, and for example comprise
amino acid sequences of polypeptides of the invention that have been charmically modified (o increase the haif-life thereof
{far example, by means of pegylation); amino ackd sequences of the nvention hal comprise 3t least one additional
binding site for binding o 8 sarum profein (such as serum albumin): or polypeplides of the invention that comprise at
least one amino acid sequence of the invention that is linked o at least one molety (and in particular at least one amino
acid sequance) that increazes the halfife of the amino acid sequence of the invention. Examples of polypeptides of the
invention that comprise such half-life exiending maoistiss or aming acid sequences will become claar {n the skilled person
based on the further disclosurs hereln, and for sxample includs, without imitation, polypeptides in which the one or more
amine acid seguences of the invention are sultable linked o one or maore serum proteins or fragments thereof (such as
{thuman) serurn albumin or suilable fragments thereof} or b ong nr more birdding units that can bingd to serum proleins
{such as, for example, domain anlibodies, amine acid sequences that are sullable for use as a domain antibody, single
40 domain antibodies, amino acid sequences thal are sultable for use as & single domain antibody, "dAb™s, amino acid
sequences that are suitable for use as a dAb, or Nanobodies that can bind to serum profeins such as serum adbumin
{such as human serum athumind, serum imrounoglchuline such as I3, or transforring; referance is mads o the further
description and references mentionad herein; polypeptides in which an aming acid sequence of the invention is inked
{o an Fg portion {such as a human Fo} or a suitable part or fragment thereof; or polvpeptides i which the one or maore
45 amino acid sequences of the invendion are sultable linked o one or more small profeins of peptides that can bind o
sarum proteins.,
[0139] Forexample, a polypeptide of the Invention may comprise one or moarg aming acld sequences of the invention
{which may be as further described herein; and when two or more aminoe acid sequences of the invention are present,
they may ba the same or different} and one or more {usually only one, which may be a tandem repeat in case of a serum-
5¢ albumin binding peplide) serum albumin binding peplides or serum albumin binding domains (and optionally one or more
other groups, residues, moisties or binding unifs as futher described harain). in such compounds or polypeptides of the
irvention, the "serum albumin binding peplide or binding domain” may be any suitable serum-albumin binding peptide
or binding domain capable of increasing the halb-life of the construct {compared to the same consiruct withowt the serum-
atbumin binding peplide or binding domain}, and may in particular be serum albumin binding peplides as desaribed in
WO 2008/0608280 by applicand (and in parlicular W 2009137631 and the nor-prepublished US application 64/301,818
{priorily application of WO 20110855485}, both by applicant}, or a serumealboemin binding immunoghobulin single variable
domain {such as a serum-atbumin binding Nanobody; for example Alb-1 or & humanized version of Alb-1 such as Alb-
8, for which reference is for example made o WO 08/122787), Also Alb11 can be used. In one enthodiment Alb11 has
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the amine acid sequence SEQ 1D NO 841 or SEQ D NO 842,
[Or140]  With respect to hadf-life, it should be noted that i the invention, and by using the various half-life extending
technigques describad hergin {for exarnple, by sultably choosing s serum-albumin binding peplide according 1o WO
2008/068280, WO 2008/127691 andfor the non-prepublished US application $1/201,818 {priority application of WQ
2011095548)), the haif-life of a construct or polypeptide of the invention can {and preferably is) suitably "tallored” for the
intendead {therapeutic andfor diagnostic) application andfor to obtain the best balance belwser the desirad therapeutic
andfor pharmacological effect and possible undesired side-affents.
[0141] Generally, the compounds or polypeptides of the invention with increased halfife preferably have a halflife
that is ai least 1.5 times, preferably at least 2 times, such as at least 5 times, for axample at least 10 times or more than
Rt 20 times, greater than tha hall-life of the corresponding amine acid sequence of the invention per se. For example, the
compounds or polypeptides of the invention with increased halflife may have a haifife thet s increased with more than
1 hours, preferably more than 2 howrs, more preferably more than 6 hours, such as more than 12 hours, or gven more
than 24, 48 or 72 hours, compared o the corresponding amino acid saquence of the invention per se.
[0142]  In 2 prefeaed, bt non-lintdting aspect of the Invention, such polypeptides of the invention have 8 serum haif-
18 fife that is increased with more than 1 hours, preferably more than 2 hours, more preferably more than 8 howurs, sush as
maore than 12 hours, or even more than 24, 48 or 72 haurs, compared 1o the corresponding amino acid sequence of the
inverdion par s,
[0143] In another prafered, bul non-imiting aspact of the invention, such palypeplides of the invention exhibil a serum
half-life in human of at least about 12 hours, preferably at least 24 hours, more preferably at least 48 hours, sven more
28 praferably af least 72 hours or more. For example, compounds or polypeplides of the inverdion may have a half-life of
at least & days (such as about 3 1o 10 days), preferably at least 9 days {such as aboul 8§ {o 14 days), more preferably
at ieast about 10 days (such as about 10 fo 15 days), or at least about 11 days {such as about 11 fo 18 days), more
preferably atfeastabout 12 days (such as aboul 12 to 18 days or mored, or more than 14 days {such as about 14 o 18days).
[0144] Figure § and SEQ 1D NOs: 710 {o 759 as well as Figure 8 and SEQ 1D NOs: 826 o B37 give some preferred,
& put non-limiting examples of polypeptides of the invention, and each of these forms a further aspect of the present
invention. All of these polypeptides contain an albumine-binding Nanohody (Alb-8, which is also referred 1o herein as Alb-
11} according to WO 061122787 in order fo provide increase halfdife. The polypeptides from Figure 8 and SEQ D NOs:
836 o 837 are based on humanized andfor sequenced-optimized amino acid sequences of the invention as huiiding
biocks. Based on the further disclosure harein, the skilled parson will be able fo provide other compounds, constructs
andfor polypeptides of the invention, based on the same or other huilding blocks described herein, andfor comprising
another molely, binding domain, binding unit or peplide for providing increased halfdife.
[8445] in another aspact, the invention relates to a polynualeis acid that encodes an amine acid sequence {or ISV of
the invention or a polypeptide of the invention as defined in the claims. Such a nucleic acid will also be referred to hereln
as a "nuclefe acid of the invention” and may for example ba In the form of 2 genatic construct, as further described herein.
In a further prefered asped!, the aming acid of the invention {or ISV} is considared a building blogk.
[0146] Thsinvention further relates o a composition containing or comprising at least one polypeptide of the invention |
and optionaily one or more futher componants of such compostiions known per se, Le. depending on the intended use
of the composition. Such a product or composition may for example be a pharmacautical compaesition {as dasnrbed
herein), a velerinary composition or a product or composition for diagnostic use (as also described herein), Some
48 preferred but non-imiting examples of such products or compositions wilt becoms clear from the further description herein,
[8147] A polypeptide of the invention, or a compaosition compasing the same, can be used for modulating any of iL-
174, IL-17F andior L-17AF including combinations thereof, either in vifra {8.g. in an in vitro or cellidar assay) or in vivo
{e.g. in an a single call or in a multicellular organism, and in paricular in a mammal, and more in pariicular in a human
being, such as in a human being that is af risk of or suffers from immune related disenses and disorders of the invention}.
44 [0i48] Also disclosed are methads for modulating (L-17A, H-17F andior IL-17AF including combingtions thersof,
either in vitro {8.g. In an in vitro or cellidar assay) or in vive {e.g. in an a single cell or mulliceludar organism, and in
particular In a mammal, and more In particsdar in 2 human heing, such as in g human being that is at risk of or suffers
from a immune relaled diseasss and disorders of the invention), which method comprises at least the step of contacting
L~17A, B~17F andfor L-17AF inchuding combinations thereof with gt least one amino acid sequance {or ISV}, Nanobody
56 or polypeptide of the Invention, or with 2 composition comprising the same, In a manner and in an amount suitable to
madulate L-{7A, ILATF andfor -17AF including combinations thereof, with at least one amino acid sequence {or
{3V}, Nanobody or polypeplide of the invention,
[6148] The invention also relates 1o @ polypeptide of the invention for use in the preparation of a composition {such
as, without Bmitation, a pharmaceutical composition or preparation as further described hereing for modulating 1174,
R-17F andfor IL-T7AF inchuding combinations theraof, sither in vilro {eug. in an in vitro or cellular assay) or in viva {e.q.
in an a single oell or multicellutar organism, and in particular in 2 mammal, and more in particudar in a human being,
such as in a hurnan baing thatis at sk of or suffers from the immune related diseases and disorders of the invention),
[0154] Inthe contexiofthe presentinvention, "modulating” or "o modidate” generally means efther reducing or inhibiting
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the aclivity of, or allernatively increasing the activity of, {.-17A, IL-17F andior IL-17A/F including combinations thereof,
asmeasured using 8 suitable invitro, cellular or in vivo assay (such as those mentioned herein}. Inparbcular, “modulating”
or "to modiudate” may rmean either reducing or inhiliting the sctivity of, or allernatively incressing the aclivity of L-174,
IL-17F andfor L-1TAF including combinations thereof, as measured using & suitable in vitro, cellular or in vivo assay
{such as those mentioned herein), by at least 1%, preferably at least 5%, such as at least 10% or at least 25%. for
sxample by at least 50%, ot lsast 60%, at least 70%, al least 80%. or 90% or more, compared to activity of {L-17A, 1L~
17F andfor IL-17AF including combinations thereof in the same assay under the same conditions but withait the
presence of the amino acid sequence, Nanobody or polypeptide of the invention,
[0151] As will be clear 1o the skilled person, "modulating” may also involve effecting a change {which may either be
i an intrease or a descrease) in affinily, avidily, specificity andfor selectivity of any of L-ITA IL7F andior ILITAF
including combinations theredf for one or more of its targets, ligands or substrates; andfor effecting a change {which
raay either be an increase or g decrease) in the sensitivity of IL1TA, IL-17F andior IL-17AF including combinations
thereof for one of more canditions in the medium o surraundings in which {L-17A, L-17F andior IL-1TAF including
pombinations thareof is present (such as pH, lon strangth, the presence of co-factors, elc.], comparad o the same
18 conditions hut without the presance of the amine acid sequence {or 1SV}, Nanchody or polypeptide of the invention. As
will be clear to the skilled person, this may again be determined in any suifable manner andior using any suitable assay
known per se, such as the assays described harain or in the prior art cited herein.
[0152] "Modulating” may also mean effecting a change {Le. an activity as an agonist or as an anlagonist, respectively)
with respact {0 one or more biclogical or physiological mechaniams, effects, respansaes, functions, pathways or activities
28 inwhich L-1748 1L-17F andioriL-1 7AF inchuding combinations thereof for inwhich its substrated ¢}, Bgantl{s}or pathway(s}
are involved, such as its signalling pathway or melabolic pathway and their associated biclngical or physiclogical effects)
is involved. Again, as will be clear to the skilled person, such an action as an agonist or an antagonist may be determined
in any suitable manner and/or using ary suitable {in vitro and usually cellular or in assay) assay known per se, such as
the assavs described herein or in the prior art cilad hergin. In paticular, an aclion as an agonist or antagonist may be
& suchihatanintended biological or physiclogical activity Is increased or decreased, respectively, by atleast 1%, preferably
af teast 5%, such as at least 10% or al least 258%, for example by at least 50%. at least 80%, o least 7%, st least 80%,
or 90% or more, compared {o the biological or physiciogicat aclivity in the same assay under the same conditions but
without the prasence of the amine ackd sequence {or 1SV}, Nanobody or polypeptide of the invention.
[0153] Modulating may for example involve reducing or inhibiling the binding of any of IL-T74A, IL-ATF andior IL-17AF
including combinations thereof 1o one of its subsirates or ligands andior competing with & natuwrat ligand, substrate for
binding o any of 174, {LA7F andior -17AF including combinalions thereof. Modulating may also involve activating
any of IL-17A ILTF andfor IL-17AF including combinations thereof or the mechanism or pathway in which i is involred.
Modulating may be reversible or irreversible, but for pharmacewdical and phamacological purposes will usually beina
reversible mannar,
[0154] Alsc disclosed are methods for prepaning or generaling the amino acid sequences {or I8V}, polypeplidss,
nucleis acids, host cells, products and compositions described herein. Some preferred but non-limiting examples of such
methods will become clear from the further description hersin.
[0155] Generally, these methods may comprise the steps of
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48 a} providing a sel, collection or library of amino acid sequences; and
b} scresning said sed, collection o library of amino acid seguences for amino acid sequences that can bind to andiar
have affinity for any of IL-17A, IL-17F andior IL-17AMF including combinations thereof
ard
¢} isgiating the amino acid sequencels) that can bind fo andfor have affinity for any of IL-17A, IL-17F andfor 1L~
44 17AF inchuding cambinations thereof,

[0156] insuch 2 method, the set, collection or library of amino acid sequences may be any suitable sef, collection or
library of amino acid seguences. For example, the set, collection or Bbrary of amino acid sequences may be a set,
oollaction or Hhrary of immunogiobulin sequences {as deacribed herein, such as a naive sel, coliaction or library of
¢ immunoglobalin sequances; a synthetic or semi-synthetic set, collection or ibrary of immunoglobulin sequences; and/or
a set, collection or library of immunoglobulin sequances that have been subjected to affinity maturation.
[Oi87]  Alzo, in such a method, the sei, collection or library of amino acid sequences may be a set, collection or ibrary
of heavy chain variable domains (such as Vi domaing or Vi domains) or of ight chain variable domains. For example,
the sei, coliection or brary of amino acid sequences may be a set, collection or library of domain antibodies or single
dornain antibodiag or ISVs, or may be a set, collection or library of armine aclkd sequeances that are capabis of functioning
as a domain anfibody or single domain antibody or ISV,
[0158] In a preferred aspect of this method, the set, collection or library of amine acld sequences may be an immune
set, collection or library of immunoglobulin sequences, for example dedived from a mammal that has been suilably
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immurized with any of IL-17A ILAT7F andfor IL-17AF including combinationa thersof or with a suiable antigenic deter-
minant based therson or dedved thergfrom, such as an anligenic part, fragment, region, domain, loop or other epitope
therent. in one particular aspect, sald antigenic determinant may be an extraceliuiar part, region, damain, loop or ather
extracelivlar epitope{s).

[0159] in the above methods, the set, collection or library of amino acld sequences may be displayed on a phage,
phagemid, fbosome or suitable niicre-orgardsm {such as yeast), such as 1o facilitate screening. Suitable meathods,
fechnigques and host organisms for displaying and scraening {a set, colleclion or tibrary of} amino acid sequences will
be plear to the person skilled in the art, for example on the basis of the further disclosure herein. Reference is also made
{o the review by Hoogenboon in Nature Biotechnology, 23, 8, 1105-1118 (2008}

i [Ori60] In another aspact, the method for generaling amine acld sequences comprises al least the sisps of

<

a) providing a collection or samples of cells expressing amine acid sequences;
b} screening said collection or sample of cells for cells that axpress an amino acld sequence that can bind to andfor
have affinity for any of 174, IL-17F andior IL-17A0F including combinations thereof;

15 and
¢} either (i} isolating said amine acid sequence; or (i} isclating from said cell a nucleic acid sequence that encodes
said amino ackd sequence, followed by expressing said amino acld sequencea.

[F161] For example, when the desired amino acid sequence is an immunoglobulin sequance, the collection or sample
28 of celis may for example be a collection or sample of B-celis. Alsp, in this method, the sample of celis may be derived
from a mammal that has been suitebly immunized with any of IL-17A, IL-17F andior H-17AMF including combinations
thareof or with a suitable antigenic determinant based thereon or derived therefrom. such as an antigenic part, fragment,
region, domain, loop or other epifope thereof. In one particular aspect, said antigenic determinant may be an extraceliular
part, region, domain, loop or other extracaliuiar epilopels).
& [0162] The above method may be performed in any suitabile manner, as will be clear to the skilled person. Reference
is for example made o EP 0 542 810, W 0518824, WO 04/851268 and WO G4/1{0B377. The soreening of step by is
preferably performed using a flow cytontelry technique such as FACS. For this, reference is for example roade o Lieby
ot al., Blood, Vol. 87, No. 12, 3820 (2001).
[0163] In another aspect, the method for generating an amino ackd sequence direcled against any of IL-17A, |ATF
andfor L-17AF including combinations thereof may comprise at leasi the steps of:

Tz
%

a} providing a set, collection or brary of nucleic acld sequences ancoding aming acid sequences;

b} scresning said set, collection or library of nuciele scld sequences for nucleic sold sequences that encode an
amino acid sequance that can bind fo andior has affinity for any of B-17A, H-17F andior L-17TAF including com-
binations thereof;

and

¢} isolating said nucleic acid sequence, followed by expressing said amino acid sequence.

Gy
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[0164] Insuch a mathod, the set, collection or library of nucleic acld sequences encoding amino acid sequences may
40 for example be a setl, collection or library of nucleic acid sequences encoding a naive set, collection or library of immu-

rioglobulin sequences; a sef, collection or library of nucleir acid sequences encoding a8 synthetic or semi-syntheatic set,

sallection or fibrary of immunoglobulin sequences; andfor a sed, collection or library of nucisic acid sequences encoding

3 sat, collention or library of immunogiobulin sequences that have been subjectad to affinity maturation.

[0165] Alsp, in such a method, the sef, collection or lbrary of nucleic acid sequences may encadde a set, colisclion or
44 library of heavy chain varlable domalns {such as Vy domains or Vi, domains} or of ight chaln varable domains. For

example, the sel, collection or fibrary of nudleic acid sequences may encode a8 set, collection or fbrary of domain

antibodies or single domain aniibodies, or a sel, collection or library of amine acid sequences that are capable of

functioning as a domain antibody or single domain antibody.

[0186] in g preferrad aspect of this method, the set, collection or brary of nucleis adcid sequencas may be an immune
50 set, coliection or library of nucleic acld sequences, for example derived from a marmmai that has been suilfably immuonized
with any of H-17A, L 17F andion IL-TTAF including combinations thereof or with a suilable anligenic determinant based
thereon or derived therelrom, such as an antigenic pad, fragment, region, domain, leop or other epitope theraof. In one
patticular asped, said antigenic determinant may he an extraccllidar part, region, domain, loop or olher extraceiiufar
epitope(s).
[B187] The sel, collection or Borary of nucleic aold sequencas may for example encode an immune sel, collention ar
library of heavy chain vanable domains or of ight chain vanable domains. In one specific aspedt, the set, collection ar
library of nudlectide seguences may encode a set, collection or library of Vi sequences.
[0168] In the above methods, the set, collection or library of nucleotide sequences may be displayed on a phage,
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phagemid, rfthosome or suilable micro-organism {such as yeast), such as {o facililate screening. Sullable mathods,
technigques and hostorganisms for displaying aod screening (2 set, collection orlibrary of) nucleotide sequences encading
aming acid seguences will be clear to the person skilled in the arl, for example on the basis of the further disclosure
herein. Reference is alsc made 1o the review by Hoogenboom in Nature Biotechnology, 23, 8, 11051118 (2005).
[0169] in another aspact, the methad for generating an amino acld sequence dirented against any of 1L-174, L-17F
andior L-17AF including combinations thereof may comprise at least the steps of

<

a) providing a set, collsction or library of nuclels aoid sequences encoding amino acld sequences;

b} screening said set, eollection or library of nudleic acid sequences for nucleic acid sequences that encode an
Bes aming acld ssguence that can bind to andfor has alfinity for any of IL-17A, L17F andfor IL-17AF including com-

binations therenf and that is cross-blocked or Is crass blocking a Nanobody of the invention, s.g. SEQ 1D NO: 623

to 883 {Tabie A-1), or a humanized Nanobody of the Invention, or a polypseptide or consiruct of the invention; and

©} isolating sald nuclelo acid sequencs, followed by expresaing sald amine acld sequence.

18 [0170] Aming acid sequences can be obtained by the above methods, or allernathvely by a method that comprises
one of the above methods and i addilion at least the aleps of delermining the nuclectide sequence or aming aoid
sequenca of said immunogiobulin sequence; and of expressing or synthesizing said aming acid sequence in a manner
known per se, such as by expression in a sultable host cell or host organism or by chemical synthesis,

[0171] Also, following the steps above, one or more polypeptides of the invention may be suitably humanized {or

28 aftermatively camelized); andior the arnino acid sequance(s) Hws okdained may be linked to sach other or to one or more
other suitable amino asid sequences {optionally via one or more suitable linkers) so as 1o provide a polypeptide of the
invention. Also, a nuclelc acid sequence encoding an amino acid sequence of the invention may be suitably humanized
{or alternatively camedized) and suifably expressed; andior one or more nuclelc acid sequences encoding an amino acid
saquence of the invention may be linked o sach other or 1o one or more nucleic acid sequencas that encods other

¥ suitable aminoe acid seguences {optionally via nucleotide sequences that encode one or more suitable linkers), after

which the nucleotide sequence thus obiained may be sultably expressed 50 as to provide a polypeptide of the invention.

[72]  The invenBion further relales to polypeptides, polynucleic acids, and compositions as claimed. The polypaptides

and compositions can be used for the prevention andfor treatment for discases and disorders assoniated with any of 1.

174, L-17F andlor IL-1TAF including combinations theren!, Some preferred but nordlimiting applications and uses will

bacome dear from the further descoription hersin,

[O173] The invention also relates i the polypeptides and composilians as claimed for use in therapy.

[8474] In parlicular, the invention alao ralates to the polypeptides and compositions claimed herein for use in therapy

of a diseass or disorder that can be prevenied or ireated by administering. 1o a subject in need thersol, of (a pharmea-

ceuticaly effective amount of) acompound, or polypeptide ax described herein.

[01781 More in particular, the nvention relates to the polypepiides and compaosttions as olaimed for use in therapy of

intmiune related diseases and disorders of the invention.

[0176] Other aspecls, embodiments, advantages and applications of the isvention will also become dlear from the

further description berein, in which the invention will be described and discussed in more detall with miference {o the

Narnobodies of the invention and polypeptides of the invention comprising the same, which form some of the preferred

40 aspects of the inveniion,

[8177]  Aswili become clear from the furtherdescripbon herain, Nanobodies generadly offercertain advantages {outlined
hereint compared fo "dAb's" or similar {singie} domain anbibodies or immunoglobulin sequences, which advantages are
also provided by the Nanobodies of the invention. However, it will be clsar to the skilled person that the more general
aspects of the teaching below can also be applisd {sither dirsctly or analogously) to other amino adid sequences of the
44 invention.
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Detailed desciption of the invention

[0178] In the present desoription, examples and claims:
50
a} Uniless indicaied or defined otherwise, all terms used have thelr usual meaning in the art, which will be clear v
the skilted parson. Reference is for example made to the standard handbooks mentioned in paragraph a) on page
46 of WO 08/020072,
b} Unless indicated otherwise, the terms "immunoglobulin seguence”, "seguence”, "nucleotide sequence” and "nu-
cleic anid” are as desoribed in paragraph b} o6 page 46 of WO 03/020073.
¢} Unless indicated otherwise, all methods, steps, techniques and manipulations that are nol specifically describad
in detail can be parformed and have been performed in a mannar known per se, as will be clear o the skilled person.
Reference is for example again made o the standard handbooks and the genersl background art mentioned herein
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and to he further references clied therein; as well as o for example the following reviews Presia, Adv. Drug Deliv,

Rev. 2006, 58 (8-6). 648-56; Levin and Weiss, Mol. Biosyst. 2008, 2{1} 49-57 lrving el a1, J. immunal. Methads,

2001, 248{1-2), 31-45; Schraitz e al., Placents, 2000, 21 Suppl. A, 3106-12, Gonzales e al., Tumour Biol., 2008,

28{13, 3143, which describe techniques for protein engineering, such as affinity maturation and other technigues

for improving the specificity and other desired properties of proteins such as immunoglobuling,

4} Aming acid residues will be indicated according 10 the standard thres-lelier or one-leller amino acid code. Reb

erence is made to Table A-2 on page 48 of the Inlemational application WO OB/020075 of Ablynx NV, entilled

“Aming atid sequences directed against IL-6R and polypeptides comprising the same for the frealment of diseasss

and disorders associated with H-6 mediated signailing’.

i e} For the purposes of companng twa or more nuctectide sequences, the percentage of "sequence ideniity” between
a first nucleotide sequence and a second nucteotide sequance may be calodated or determined as desoribed in
paragraph o) on page 49 of WO 08/020078, such as by dividing [the number of nuclsotides in the first nucleotide
sequence thal ang fdentical 1o the nucieotides at the carresponding posifions in the second nucleolide sequencel
by {the folaf nurnber of nuclectides in the first nuclsotide seguernve] and mudliplying by [ 100%), in which each deletion,

18 insertion, subatitution or addition of a nuclentide in the second nucleotide sequence - compared 1o the first nusleotide
seguence - is considered as a differance at a single nucleotide {position); or using & suitable computer algorithn or
technique, again as described in paragraph €) on pagas 49 of W G8/026079.

i For ihe purposes of comparing two or more amino acid sequsncas, the perceniage of "sequence identity " betwaen
a first amino acid sequence and a second amine acid seguance {also referred to herein as "amino acid ideniity ™)

28 may be calculated or delennined as described in paragraph ) on pages 48 and 5¢ of WO 038/020078, such as by
dividing {the number of amino acid residues in the first aminc acid sequence thal are identical fo the amino acid
residues at the corresponding positions in the second aming aaid seguence] by {the total numbear of amino acid
residues in the first amino acld sequence] and mutliplying by { 100%], in which each deletion, insertion, substitution
or addition of an aminag acid residus in ihe second armino anld sequence - compared to the first amine acid sequence

28 - Is considered as a difference at a single amino acld residue {position}, i.e. as an "amino acid difference” as defined

herein: or using a suitable computer algorithun or technigue, again as described in paragraph ) on pages 449 and

50 of WO 08/020079.

Also, in determining the degree of sequence identity hebween two amino acld sequences, the skilled person may

take into account so-called "consenative” aminc anid substitutions, as described on page 50 of WO 08/020074.

Any amine acid substitutions applied to the polypeptides described herein may also he hased ot the analysis of the

frequencies of amino acid variztions between homologous profeins of different species developed by Schulz et al.,

Principles of Protein Structure, Springer-Verlag, 1978, on ths analyses of atructure forming polentials developed by

Chou and Fasman, Biochemistry 13: 211, 1974 and Adv, Enzymiol., 47 45148, 1978, and on the analysis of

hydrophobicity patterns in profeing developed by Eisanberg gt al, Proc. Nad, Acad Sci. LSA 81 140-144, 1884

Kyte & Donlittie; J Molec. Biol, 157 105-132, 188 1, and Goldman et al., Aon. Rey. Biophys. Chem. 15: 321-353,

1988, Information on the primary, secondary and tertiary structure of Nanchodies is given in the description herain

and In the general background art cited above. Alse, for this purpose, the crystal structure of a Vi, domain from a

Hama is for example given by Desmyler et al,, Nabre Structurst Binlogy, VYol. 3, 8, 803 {1996}, Spinelli et al., Natural

Structural Biology {1998); 3, 782-757, and Decanniers ot al., Structure, Vol. 7, 4, 381 {(1889). Further information

48 about some of the amino acld residues thal in conventional Vg domains form the V'V, interface and polential
camelizing substitutions on these positions can be found in the prior art cited above.

g} Aming acid segquenges and nuclelc acid sequences are said o be "sxactly the same”if they have 100% sequence
identity {as defined herein} over thelr entire length.
h) Whan comparing two aming acid sequences, the lerm “amino acid difference” refers o an insertion, deletion or

44 substitution of 8 single amino ackd residue on a position of the Birst sequence, compared o the second sequence;
it being understood that two aming acld sequences can contain one, two or more such amino acid differences,

i) When a nucleolide sequence of amino acid sequenae is said {0 "comprisa” another nuclectide sequence or amino
acid sequence, respectively, or to "essentially consist of another nudleolide sequence or aming acid sequence, this
has the meaning given in paragraph {} on pages 51-52 of WO 08/02007¢.

80 i} The term "in essentially isclated form™ has the meaning given to it in paragraph ) on pages 52 and 53 of WO

GBI20073.

k} The ferns "domain” and "binding domain” have the meanings given 1o i in paragraph k) on page 53 of WO

QB/O2O0TS.

i) The terms "anligenic determinant” and “epitope”™. which may also be used interchangeably herein, have the

meanings given to it in paragraph 1) on page 53 of WO 08/020078. An epitops in the context of the prasent invention

includes any paptide or peplide-derivalive delarminant capable of specific binding 1o an amine acid sequence of
the invention. An epitope may comprise any suitable number of aming acids, In any suitable posiion {with respact
to the linear sequence of IL17A andior IL17F andlor LITAF), orientation {with respect 1o folded IL17A andfor LATF
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andior IL17AF). or a fragment thereof, amino acld composition (and consequently, st least in part, charge). Thus,

for example, an egitope may be composad of about 3-10 amine acids, typically 3-8 amine acids, in sne or more

contiguous ar noncontiguous locations with respent {o the primary sequence of IL17A andfor LATF andlor {TAF

{for instance an spitope may consist essentially of 2, 3, 4, 5, 6, 7, or 8 amino acid residues distribited in 1, 2, 3. 4,

oF & noncordiguous locations in CD3IBY. Allermnatively, for example, an epiiope may be considered o be defined by

a region of about 540 conliguous aming acid residues {e.g., aboul 7-30 amino acid residues, about 5-20 amino

acid residues, or about 3-15 amino acid residues) in L17A andior ILATF andior IWATAIF {solely or in combinalion

with a portion of an adjacert CD38 domain). In some epitopes it may be the case that just one amino acld residue
ar only a few amino acid residues are ritical o CDR or COR{s) recognition (and thereby most important io binding

i to HL17A andfor IL17F andlor ILT7AMF, for antigen affinity and avidily}. As such, an epitope may ke charactenzed
an the basis of one or more of such criticad residuss, with the recognifion that other residuss may also make some
lesser contribution to the spitope. In the case of an epiiope defined by a region of amine acids, it may be that one
OF more amino acids in the ragion make only 2 minor contribution or even negligible coniribution to antibody Binding,
such that the residue may be subject o substifution with an sppropriate different residue without resudling in "a loss”

18 of the epitope 1o at laaal some amino acid saguences of the invention specific for if.

m} As further described in paragraph m) on page 53 of WO 08/020073, an amino acid sequence {such as a Nanobody,
an antibody, a8 polypeptide of the invention, or generally an anligen binding protein or polypeptide or & fragment
thereof} that can {specifically) bind o, thathas affinity for andfor thathas specificlly for a specific antigenic delerminant,
epitope, antigen or profein {or for at least one part. fragmant or apitope theraof) is said to be "against” or "directed
28 against” said anligenic delerminant, ppitope, antigan or prolein,
n} The term "specificity”’ has the meaning given to it in paragraph n} on pages 53-56 of W 08/020079; and as
mentioned therein refers to the number of differant fypes of antigens or anligenic determinanis to which a particular
antigen-binding molecide or antigen-binding protein{such as a Nanobody or a polypeptide of the invention) molecule
car hind. Such binding properiies in the conlext of the aminge ackd sequences of the present invention is sometimes
% rafarred to as "binding specifically” throughout the present document. Wherever the tenm "hinding specifically” ocours
in the present docurment it denotes binding properties of an amine acid sequence of the present invention which
binding to a terget exhibits such speciiity as explained in this paragraph. The specificily of an antigen-binding profein
can be delermined based on affinily andfor avidily, as describad on pages 53-56 of WO Q8/020079, whinh also
describes some prefemred technigues for measuring binding belween an antigen-binding molecule {such as a Na-
nobody of palypeptide of the invention} and the pertinent antigen. Typically, antigen-binding proteing (such as the
aming acid sequences, Nanobugies andfor pulypeplides of the invention} will bind o their antigen with a dissociation
sonstant Kg) of 108 to 1072 moles/liter or less, and praferably 107 o 10°¥ molesiiter or less and more prefarably

108 o 107 molesfiter {i.e. with an association constant (Ka) of 10% to 1012 fier/ moles or more, and preferably 107

o 1072 lerimoles of mare and more preferably 108 fo 10% fkermoles). Any K value greater than 10% molfiter (or

any K, value fower than 108 MY fitersimol is generally considersd to indieate non-specific binding. Preferably, a

monovalent immunoglobalin sequence of the Invention will bind to the desired antigen with an affinity less than 500

nM, preferably less than 200 nM, more preferably less than 10 nM, such as less than 500 pM. Specific hinding of

an antigen-binding protein {o an antigen or antigenic determinant can be determined in any suitable manner knawn
per s, including, Tor example, Scatchard analysis andfor compelitive binding assays, such as radicimmunoassays

48 {RIA}, enzyme immunoassays (E1A) and sandwich competition assays, and the different variants thereof known per
s in the art; as well as the other inchnigues mentionad herain. As will be clear to the skilled person, and as described
on pages 53-58 of WO GB/D20079, the dissociation constant may be the aclual ar apparent dissociation constant.
Methods for determining the dissociation constant will be clear to the skilled person, and for sxample include the
techniques mentionad on pages 53-58 of WO D8/I20679.

44 a} The half-life of an amine acid sequence, compound or polypeptide of the inverdion can generally be defined as
described in paragraph o) on page 57 of WO 0B8/020072 and as mentioned therein refers o the time {aken for the
serum concendration of the amino acid sequence, compound or polypeptide 1o be reduced by 50%, in vivo, for
exampie due to degradation of the sequence or compound andior clearance or sequesiration of the sequence or
compound by natural mechanisms. The In vivo half-life of an amino acid sequance, compaund or polypaptide of the

89 invention can be determined inany manner known per se, such as by pharmacokinetic analysis. Sultable techniques

witl be clear to the person skilled in the ar, and may for sxample generally be as desoribed in paragraph o} ob page

57 of WO 88/020078. As also mentioned in paragraph o} on page 57 of WO (B/20078, the hall-life can be expressed

using paramaters such as the 112-alpha, 11/2-beta and the ares under the curve {AUC), Relerence is for axample

made to the Experimental Part below, as well as to the standard handbooks, such as Kenneth, A et sl Chemical

Siability of Pharmaceuticals: A Handbook for Phannacists and Peters et al, Phamnacokinele analysis: A Praclical

Approach {1996}, Reference is adso made lo "Phamnacokinetics”, M Gibaldi & D Perron, published by Marcel Deldker,

2nd Rev. edition (1882). The terms "increass in half-life” or "increased halflifa” as also as definad in paragraph o)

on page 57 of WO 08/02007% and in particudar refer to an increase in the t1/2-beta, sither with orwithout an increase
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in the t1/2-alpha andior the AUT ar both.

g} in the cantext of the presend invention, "modulating” or "o modulate” generally means either reducing or inhibiting

the activity of, or allemativedy incressing the activily of, 8 target or anligen, as messuraed using a suitable 8 vibro,

celiular or in vivo assay. In paricular, "modudating” or "o modulate® may mean either reducing or inhibiting the
activity of, or alternatively increasing a {relevant or intended) biological activity of, a target or antigen, as measured
using a sultable in vitro, celiular or in vive assay (which will usuaily depend on the targst or antigen involved), by at

foast 1%, preferably al least 5%, such as ot least 10% or al feast 25%, for example by at least 50%, at least 80%,

at least 70%, at least 80%, or 0% or more, compared to activity of the target or antigen it the same assay under

the same condiions but withou! the presence of the construat of ths invention.

i As will be clear lo the skilled person, "modulating” may also involve effecting a change {which may either he an
inorease or a desrease} in affinity, avidity, specificily andfor selectivity of @ target or antigen for one or more of is
ligands, binding pariners. pariners for association inte a homomultimeric or heteromultimeric form, or substrates;
andfor effecting a change {which may either be an increase or a decrease) in the sensitivity of the target or antigen
for one or more conditions in the medium or swrroundings in which the target or antigen fs presant (such as pH, lon

18 strength, the presance of oo-factors, sic), compared 1o the same conditions but without the preasnce of the construct
of the invention, As will be clear to the skilled person, this may again be determined in any suilable manner andfor
usigy any suitable assay known per s, depending on the target or antigen involved.

"Modulsting” may also mean affecting a change {Le. an aclivity as an agonist, as an antagonist or a3 a reverse
agonist, respectively, depending on the target or antigen and the dasired biological or physiological effect) with

28 raspect to ene of reore bological or physiclogical mechanisms, effects, responsas, functions, pathways or activities
in which the target or antigen {or in which is substrate{s}, ligand(s) or pathway{s) are involved, such as its signalling
pathway or metabolic pathway and their associated biclogical or physinlogical effects) is involved. Again, as will be
clear {o the skilled person, such an aclion as an agonist or an ardagonist may be determined in any suilable manner
andfor using any sullable {in vitro and usually celiudar or in assay) assay known per se, degpending on the target or

% antigen involved. In particular, an action as an agonist or aniagonist may be such that an intended biological or
physiclogical activity is increased or decreased, respeclively, by af least 1%, preferably atieast 8%, such as at least
10% or at least 25%, for example by atleast 50%, atleast 60%, atleast 7T0%, atieast BG%, or 80% or more, compared
to the biolagicat or physiological setivily in the same assay under the same condiions but without the presence of
the construct of the invention.
Modulating may for example atsa involve allosteric maodulation of the target or antigen; andior reducing or infihiting
the hinding of the target or anligen ta one af its substrales or ligands andfor competing with a natural ligand, substrale
for hinding o the target or antigen. Modulating may alas involve activating the target or antigen or the mechanism
or pathway in which it is involved. Modulating may for example also involve effecting a change in respect of the
folding or confirmation of the target or antigen, or iIn respect of the ability of the target or antigan to fold, o change
its confirnation for example, upon binding of a ligand), fo associate with other (sublunils, or o disassociate.

Modulating may Tor example also involve effecting a change in the ability of the target or antigen to ranspost other

compounds of to serve aa a channgd for other compaunds {such as lons).

Modulating may be reversible or ireversible, g for pharmaceuticat and pharmacological purposes will usually be

in a reversible manner.

48 o} In respect of a target or antigen, the ferm "interaction site” on the target or antigen means a sile, epitope, anligenic
determinant, pad, domain or streteh of amino acid residues on the farget or antigen that is a site for binding to a
lipand, receptor or other binding pariner, a catalylic site, a vleavage site, a sife for aflosteric interaction, 2 site involved
in multimerisation {such as homomerization or heterodimerization) of the target or antigen; or any other site, epltops,
antigenic determinant, part, domain or sirefch of amino acid residues on the target or antigen that is involved in a

44 binlogical action of mechanism of the target or anligen. More generally, an interaction sile” can be any sile, epitops,
antigenic determinant, parl, domain or stretch of amino acid residues on the target or anligen to which an amino
acid sequencs of polypeptide of the invention can bind such that the target or antigen {and/or any pathway, interaction,
signalling, biclogical mechanism or binlogical effect in which the target or antigan is involved} is modulated {(as
defined harain).

89 r} Arv aming acid sequence or polypeptide is said to be "specific far” & first target or antigen compared 1o & second

target or antigen when is binds o the first antigen with an affinity {as described above, and suilably sxpressed as

a Ky value, K, value, K g rate andlor K, rate) that is at teast 10 times, such as at least 100 bmes, and preferably

at least 1000 times, and up 1o 10,000 mes or more betler than the affinity with which said armino anid sequence or

polypeptide binds to the second targst or polypeptide, For example, the first antigen may bind o the targst or antigen
with a K value that is at least 10 times less, such as al least 100 times less, and preferably at least 1000 times
less, such as 10.000 imes less or evenless than thal, than the K, with which said amine acid sequence or polypeplide
hinds to the second targst or polypeptide. Preferably, when an amino acid sequence or polypeptide ia "specific for"
a firsi target or antigen compared 10 8 second larged or anligen, i is directed against {as defined herein) said first
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target or antigern, bt ot directed against said aecond target or antigen.
g} The terms "cross-Block”, "cross-blocked and "cross-blocking” are used interchangeably hergin to mean the ability
of an amino acid sequence or ather binding agenis {such as a Nanobody, polypeptide or compound or constract of
the invention) 1o interfere with the binding of olher aminy acid sequences or binding agenis of the invention fo a
given target, The extend to which an amino acid gequence or other binding agents of the invention is able to interfere
with the binding ofanother to the target, and therefore whether it can be said 1o cross-block according to the invention,
can be delermined using competition binding assays. One padicularly suitable quantilalive cross-blocking assay
uses & Biacore machine which can measure the extent of interactions using surface plasmon resonance technoiogy.
Another suliable quantitative cross-blocking assay uses an ELISA-based approach to measure competifion between
Bes aming atid sequenceas of other binding agents in terms of their binding to the targst.
The following generally desoribes 2 suilable Bianore assay for defermining whether an amino anid seguence or
other binding agent cross-blocks or is capable of cross-blocking sccording to the invention. | will be appreciated
that the sasay can be used with any of the amino acid sequences of other binding sgents described herein. The
Biacors machine {for example the Biasore 3000} is operated in fine with the manufaciurer's recommendations. Thus
18 in one crosa-blocking assay, the target protein is coupled to @ CMS Biacore ohip using standard amine coupling
chemistry 10 genenate a surface that is coated with the target. Typically 200- 800 reaonanocs units of the target would
be coupled to the chip {an armount thal gives easily measurable levels of binding but that is readily saturable by the
concantrations of fest reagent being used), Two test aming acld sequences (ermed A® and B*) to be assessad for
their ability fo croas-block each other are mixed at a one 1o one molar ratio of binding sites in a suitable buffer to
28 create the test mixlure. Whan calculating the concentrations on a binding site basis the raplecular weight of an amino
ackd segquence is assumed i be the total molenular weight of the amino acid sequence divided by the number of
target hinding sites on that amino acid sequence. The conceniration of each amino acid sequence in the tesl mix
should be high enough to readily saturate the binding sites for that aming acid sequence on the target molecules
capbured on the Blacore chip. The amino acid sequernces in the mixiure are at the same molar conceniration {on a
& winding basis) and that concaniration would typically be between 1.00 and 1.8 micromolar {on a binding site basis}.
Separale sclulions confaining AY alone and B alone are also prepared. A" and B in these solutions should be in
the same buffer and at the same concentration as in the test mix. The test mixiure is passed over the target-coaled
Biacors chip and the tolal amount of binding recorded. The chip is then frealed in such g way as 1o remove the
bound amino acid sequences without domaging the chip-bound targel Typically this is done by treating the chip
with 30 mM HOI for 80 seconds, The solution of A® glone is then passed over the larget-coated surface and the
amount of binding recorded. The chip is again treated o remuve all of the bound amino acid sequances without
damaging the chip-bound targst. The solution of B* alone is then passed over the target-coaled surface and the
amount of binding recorded. The mexdmun theoretical binding of the mixture of A* and B is next calculated, and
is the sum of the binding of sach amino acld sequance when passed over the targad surface alons. If the actusl
recordad binding of the mixture is loss than this thearetical maximum then the twae aming acid sequences ars ¢ross-
blocking each other. Thus, in general, a cross-blocking amine acid sequence or other binding agent according to
the invention is one which will bind 10 the targel in the abhove Blacore oross-blocking assay such that, during the
assay and in the presence of a8 second aming acid seguence ar other binding agend of the invention, the recorded
binding is betwesn 80% and 0.1% {e.g. B0% o 4%} of the maximum theoretical binding, specifically betwean 758%
48 and 0,15 {a.g. 75% {o 4%) of the maximum theoratical binding, and more specifically between 70% and 0.1% {e.g.
70% to 4%) of maximum theoratical binding (as just defined above} of the two aming acid sequences or binding
agents in combination. The Biacors assay described above is a primary assay used to delermine if aming acid
saguences or other binding agents cross-block each oiher aocording fo the invention. On rare ocoasions particular
araing acid sequences or other binding agenis may not bind {o target coupled vis amine chemistry (o a CME Biscore
44 chip (this usually cocurs when the relevant binding site on targetis masked or destroyed by the coupling fo the chip}.
in such cases cross-blocking can be delemined using a tagged version of the target, for example a N-leminal His-
tagged version. in this particular format, an anti-His amino acid sequence would be coupled to the Biaoore chip and
then the His-lagged target would be passed over the surface of the chip and caplured by the andi-His amino acid
saguenae. The oross blocking analysis would be carred out essantially as describad ahove, except that after each
3¢ chip regeneration cyole, new His-lagged target would be losded back anto the anti-His amine acid sequance coated
sirface. in addiion o the exarnple given using N-terminal His-lagged targel, C-lerminal His-lagged target could
alternatively be used. Furtherore, various other lags and tag binding protein combinalions that are known in the
art could be used for such 8 cross-blocking analysis {e.g. HA tag with anli-HA antibodies; FLAG tag with anti-FLAG
antibodies; biotin tag with streplaviding.
The following generally describes an ELISA assay for determining whelher an amino acid sequencs or other binding
agent directed against 2 target cross-hiocks or is capable of cross-blocking as defined herein. H will be apprecialed
that the assay can be usad with any of the amino acid sequences {or other binding agents such as polypaptides of
the invention) described herein. The general principal of the assay is fo have an amino acid sequence or binding
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agent that is dirscted against the target coated onto the wells of an ELISA piate. An excess amopunt of 8 second,

potentially cross-blocking, anti-target amino acikd sequence is added in solulion {Le. not bound to the ELISA plate).

A lirnited amount of the target is then added to the wells. The coaled amino acid sequence and the amino acid

seguence in solulion compete for binding of the limited number of target molecules. The plate is washed o remove

exeess target that has not been bound by the coated antino acid sequence and 1o also remave the second, solution
phase amino acid sequence as well as any complexes formed batween the second, solution phase aming acid
seguence and target. The amount of bound larget is then measured using 8 reagent that is appropriale (o delact
the target. Art amine acid sequencs in sohution that is able (o cross-blonk the coated aming acid sequence will he
able to cause a decrease in the number of target molecules that the coated amino acid sequence can bind relative

Bes to the nurnber of target molecules that the coated amino acid sequence can bind in the absence of the second,
solution phase, amine acld sequence. In the instance where the first amino acld sequence, 8.g. an Ab-X, s chosen
1o be the immobilized amine acid sequences, it is coated onto the wells of the ELISA plale, after which the plates are
blocked with a suitable blosking solution o reiniiize norespecific binding of reagenis that are subsequently added.
An excess amount of the second amine acid sequsnce, Le. Ab-Y, is then added to the ELISA plale such that the

18 moles of Ab-Y target binding sites per well are at least 10 fold higher than the moles of Ab-X targst binding sites
that were used, per well, during the coating of the ELISA plate. Target is then added such that the moles of target
added par well are al least 25-fold fower than the moles of Ab-X farget binding sites that wers used for costing each
well, Following a sultable incubation period the ELISA plate is washed and a reagent for detecting the lamget is
added to measure the amount of {arget spacifically bound by the coated antiftarget amino acid sequence (in this

28 case Al-X}). The background signal for the assay is defined as the signal obtained in wells with the coated amino
ackd seguence {in this case Ab-X}, second solution phase aminoc acid seguence {in this casa Ab-Y), larget buffer
only {i.e. withowt target) and target detection reagents. The positive control signal for the assay is defined as the
signal oblained in wells with the coated amino acid sequence {in this case Ab-X}, second soiution phase amino acid
sequence buffer anly {i.e. without second solution phase aming acid sequence), target and larget detection reagenis.

% The ELISA assay may be run in such g mianner s0 as 10 have the positive control signal De al least € times the

background signal. To avoid any sriefacts {e.g. significantly differeni affinities betweaen Ab-X and Ab-Y far the fargel}

rasulling from the choice of which amino acid sequence 1o use a5 the coating amino scid sequence and which fo

use as the second {competitor) amine acld seguenae, the cross-blocking assay may 10 be run in bwo formats: 1

format 1 s where Ab-X is the amino acid seguence that is coated anto the ELISA plate and Ab-Y is the compatitar

amino acld sequence that is in solution and 2) format 2 is where Ab-Y is the aming acid sequence that is cuated
anto the ELISA plate and Ab-X is the compelitor amine acid sequence thal is in solulion. A2 and Ab-Y are defined
as croas-blocking i, either in format 1 or in format 2, the solution ghase anti-target amine acid sequence is able Io
cause a reduction of hetween 60% and 100%, specifically bebvaen 70% and 100%, and more specifically between

80% and 100%, of the target detection signat {i.e. the amount of target bound by the coated amino acid sequence}

as compared o the larget delection signal oblained in the absence of the solulion phase anti- largat amino acid

ssguence {i.e. the positive confrol wells).

ty An amino acid sequence is said o be "oross-reactive” for two different antigens or antigenic determinants {such

as serum albumin from bvo different species of mammal, such as human seruv albumin and cyno serum albumin)

if it is spevific for (as defined harein} both these different antigens or antigenic determinants.

48 u} By binding that is "sesentially independeant of the pH is generally meant herein thal the association constant (Kg)
of the amine acid sequente with respect to the serum protein {such as serum aibumin} at the pH value{s) that ocour
in a cadl of an animal or human body {as further desoribed herain) is at least 5%, such as at least 10%, preferably
at east 25%, more preferably at least 50%, even more preferably al least 60%, such as even more preferably at
least 70%., such ag at least B0% or 90% or more {or sven more than 100%, such as more than 110%. more than

44 120% or aven 130% or more, or even more than 150%, or gven more thar 200%) of the association constant (Ky)
af the amino acid sequence with respect {o the same serum protein at the pH value(s) that oocur outside said cell.
Alternatively, by binding that is “essestially independent of the pH" is generally meant herein that the k, rate
{measured by Biacore) of the aming acid sequence with respect to the serum protein {such as serunt albumin} at
the pH valee{s) thal oncur in g cell of an animal or human body {as e.g. further desarihed herein, a.g. pH around

59 5.5 0.4 5.310 5.7} is at least 5%, such as atleast 10%, preferably at least 25%, more preferably at least 50%, even

muaore preferably al least 80%, such as even maore preferably at least 70%, such as al least 80% or 80% or more {or

even mare than 100%, such as more than 1105, more than 120% or even 130% or more, or even more than 1509,

or aven more than 200%) of the k¢ rate of the amino acid sequence with respeat 10 the same serum protein at the

pH valus(s) that ocour outside said cell, o.g. pH 7.2 fo 7.4, By "the pH value(s) that oscur in & celf of an animal or
human body" is raeard the pH value(s) that may cocour inside a cell, and in particular inside a cell that is invalved in
the recycling of the serum protein. In particidar, by "the pH valuefs) that accur in a cell of an animal or husnan body™
is meant the pH value{s) that may occur inside a {subjcaliular compartment or vasicle that is involved in recyciing
of the serum prolein (8.g. as a resull of pinocytosis, endocylosis, franscylosis, exoovtosis and phagooylosis or a

<

Tz
%

Gy
&

b2
o

88



DK/EP 2705058 T3

EP 2 705 058 B1

similar mechaniam of uptake or internalization inlo said celf), such as an sndosome, lysosome or pinosome.
v} As further described berein, the folal sumber of aminge adid residues in a3 Nanobody can be in the region of
110-120, is preferably 112-115, and s most preferably 113, | should bowever be noted that paris, fragments, analogs
ar derivatives {as further descaribad herein) of a Manobody are not particularly limited as to their length andior size,
as long ag such parts, fragments, analogs or derivatives mest the further requirements ouflined herein and are algo
preterably suilable for the purposes described herein;
w As further described in paragraph g) on pages 58 and 58 of WO Q8020079 the amino acid residues of a Nanobody
are numbered acoording to the general numbering for Vy domains given by Kabat of al. {"Seguence of proteins of
immunological inderest”, US Public Hesith Services, NIH Bethesda, MD, Publication No. 81}, as applied o Vyy
i domains from Camelids in the arlicle of Riechraann and Muyldermans, J. inwrunol. Methods 2000 Jun 23, 240 {1-2)
185-195 (see for example Figure 2 of this publication), and acoardingly FR1 of & Nancbody comprises the aming
acid residuss at positions 1-30, COR1 of a Nancbody comprises the amino acid residues al positions 31-35, FR2
of a Nanobody comprises the amino acids at positions 38-49, CDR2 of a Nanobody comprises the amino acid
residues at positions 50-65, FR3 of a Nanobody comprises the amine acid residues & positions 66-84, CDR3 of a
18 Nanchody comprises the amino acid residuss at positions 95-102, and FR4 of a Nanobody comprises the amino
acid regidues at positions 103113
x} The Figures, Sequence Listing ard the Experimentst ParlfExamples ars only given b further flustrate the invention
and should nol be interprated or sonstrued as limiting the scope of the invention andfor of the appendad claims in
any way, uniess axplicitly indicated otherwise harain,

<

[0179] For a general desoription of heavy chain antibodies and the variable domains thereof, reference is inler alia
made o the prior art cited herein, as well as to the prior art mentionad on page 59 of WO U8/020079 and {o the list of
references mentioned on pages 41-43 of the Inlemational application WG 06/040153.

[O180] In accordance with the tefrinclogy used in the arl {see the above referannes), the voriable domaing present

28 irt naturaily ocowring heavy chiain antibodies will also be refarred o as "V, domaing”, in order fo distinguish them from

the heavy chain variable domains that are present in cornventional 4-chain antibodies fwhich will he referred to herpinbelow

as "V, domaing”} and fram the light chain variable dornsdns that are present in corventional 4-chain antibodies {which
will be referred to hereinbelow as "V, domains™.

[0181] As mentioned in the prior art referred {o above, Vi, domains have a number of unique structural characteristics

and functional properties which make isolated V., domalns (as well as Nanobodies based thereon, which share these

structural characteristics and funclional properties with the raturally occurring Vg domains} and proteins containing
the same highly advaniagecus for use as funclional antigen-binding domains or proteins. In particular, and without being
limnited thereto, Vi, domains {which have beaen “designed” by nalure to functionally bind to an antigen without the
prasance of, and without any interaction with, 2 light chain variable domain and Nanobodies can funclion ag a single,
relatively sradl, functional antigen-binding structural unit, domain or protein. This distinguishes the Vi domaing from
the Vi, and V| domains of conventional 4~chain antibodias, which by themselves are generally not suited for practical
application a8 single antigan-binding profeing or domains, bui need © be combinad in some fornt or anather o provide

a functional antigen-binding unit {as in for example convantional antibody fragments such as Fab fragrments; in ScFv's

fragments, which consist of a Vi domain covalently linked to a V| domain).

48 [0182] Becauseoftheseunique properties, the use of Vi, domains and Nanobodies as single antigen-binding profeins
or as antigen-binding domains {L.e. as part of a larger protein or polypeplide) offers & number of significant advantages
over the use of conventional Vyy and V, domains, scFv's or conventional antibody fragments {such as Fab- or F{ab'j2-
fragmenis), including the advantages that are listed on pages 60 and 81 of WO 08/020078.

[0183] In 3 specific and preferred aspedt, the inverdion provides polvpeptides againat any of IL-17A, IL-17F andfor iL-

44 1TAF including combinations thereof as defined in the claims, and in particular Nanobodies against any of 1L-174, H-
TIF andfor IL-17TAF including combinations thereof from a warm-blooded animal, and more in particular Nanohodies
against any of IL-17A, IL-17F andfor IL-17AF including combinations thereof from a mammal, and sspecially Nanchodies
against human any of IL-17A, IL-17F andior - 17AF including combinations thereof, as well as proteins andior polypep-
tides sompriaing at least one such Nanobody.

50 [0184] In partcular, the invention provides polypeptides comprising Nancbodies against any of IL-174, IL-17F andfor

H-17AF inchuding combinations thereof, as defined in the claims, that have improved therapeutic andior phanmacological

properiies andfor other advaniagenus properties {such as, for example, improved ease of preparation and/or reduced

costs of goods), compared to conventional antibodies agsainst any of -17A, IL-17F andfor L-17AF including combi-
riations thereof or fragments thereof, compared to constructs that could be based on such conventional antibodies or
antibody fragments {such as Fab’ fragmenis, Fab’), fragments, Scfv constructs, "disbadias” and other multispecific
constructs {ses Tor axample the review by Holliger and Hudson, Nal Biotechnol. 2005 Sep; 2369} 1126-36)), and also
compared o the so-called "dAb's" or similar {single) domain antibodies that may be derived from variable domains of
conventionat antibodies. These improved and advardageous properties will bacome clear from the further description
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herein, and for example include, without limitation, ong or more of

- increased affindly andior avidily Tor any of 174, #-17F andfor L-17AF inchuding combinations thereof, aither in
a monovalent format, iIn a mullivalent format (for example in a bivalent format) andfor in a multispecific format (for
exampie one of the multispecific formais described hereinbelow);
- better suitabilify for formatling in a mullivalent format {for example in a bivalent forpat);
- better suilability for formalting o a multispecific formal {for example one of the mullispecific formals described
herginbelow);
~  improved suitability or susceplibility for "humanizing” substitutions {as defined herein;
i ~  less imwnunogenicily, either in 2 monovalent format, in & mullivalent formal (for example ina bivalent format) andfor
i & rauttispecific format {for example one of the multispeciic formats described hereinhelow);
- increassd stability, sither in a monovalent format, in a multivalent format {for example in a bivalent format) andfor
in & multispecific format {for example one of the muitispecific formats desoribed hersinbelow);
- increased specificily towards any of HL-174, L-17F andfor IL-1TAF Including combinations thereof, either in g
18 monovalent format, in a mullivalent format (for example in a hivalent format) andfor in a multispecific format {for
axample one of the multispecific formats described hereinbelow);
~  decreased or where desired increased cross-reactivity with any of {174, IL-17F andior IWATAF including combi-
nations thereof from different species;
andfor
28 - one or more other improved properties dasirable for phammaceutical use (inchuding prophyiactic use andior thera-
peutic use} andfor for diagnostic use {including but not limited 1o use for imaging purposes), either in a monovalent
format, in a multivalent format {for example in a bivaltent format} andfor in a multispecific format {for example one
of the multispecific formats described hereinbelow}.

<

¥ [0185] As generally describad herein for polypepiides of the invention, the Nanobodies of the invention are prelerably
in essentially isolated form (as defined herein), or form part of a profein or polypeptide of the invention {as defined heraini,
which ray coraprise or essentially consist of ane or more Nanobuodies of the invention and which may optionally further
pomprise ong or mors further aminge acld seguences {all oplionally finked via one or more suilable linkers). For example,
and without limitation, the one or more amino acid sequences {or 18V's} of the invention may be usad as a binding unit
i such a protein o polypeptide, which may optionally contaln one or more further amino acid sequences {or ISV's) that
can serve as & binding unit {i.e. against one or more other largats than any of ILATA, L1TF andior IL-1TAF including
combinations thareof), a0 as to provide a monovalent, multivalent or multispecific polypeptide of the invention, respse-
tivaly, sl as described herein. In parlicular, such a protein or polypeplide may comprise or sssentially consist of ong or
mors Nanobodies {or I8V's} of the invention and optionally one or more {othar) Nanobodiss {ISV's), Le. directad against
pther targets than any of ILI7A HL1T7F andior IL17A/F incdluding combinations thereni, all optionally linket via one ar
more suitable linkers, so as o provide a monovalent, multivalent or multispecific Nanocbody construct, respectively, as
further described herein. Such proteina or polypeptides may also be in essentially isolaied form {as defined herein).
[o186] In a Nanobody (or I8V} usad in the invention, the binding site for binding against any of IL-17A, IL-17F andfor
IL-17A/F including combinations thereof is preferably formed by the CDR sequences. Oplionally, a Nanobody (or [8V)
40 ofthe invention may also, and in addition to the at least one binding site for binding against any of L1748 1L-17F andfor
L-17AF including combinations thereod, contain one or more further binding sites for binding against ofher antigens,
profeins or targets, For methods and positions for introducing such sscond binding sies, reference is for example made
tn Keck and Huston, Biophysical Joumal, 71, October 1896, 2002-2011; BF [ 840 130, and WO 0&/07280.
[0187] As generally desoribed herein for the polypeptides of the invention, when g polypeptide of the invention com-
44 prising @ Nanobody {or 15V is intended Tor adminisiration io a subject for example for therapeutic andior diagnostic
purposes as describad herein}, it is preferably divectad against any of human IL-17A, -17F andfor IL-1TAF including
combinations thersof, whereas for veterinary pusposes, it is preferably directed against any of L-17A, 1L-17F andior I~
17AF including combinations thereof from the species o be treated. Alse, as with the amino acid seguences of the
invention, a Nanobody {or 1SV) of the invention may or may not he cross-reactive (.o, directed against any of 1L-1T7A,
8¢ L-17F andfor IL-17AF including combinations thereof from two or more species of mammal, such as against any of
buman {178, 1L-17F andior IL-17 AF including combinations thereofand any of IL-17A, 1L17F andior L-17AF including
combinations thereof from at least ane of the species of mammad mentioned herein).
[0188] Also, sgain as generally described herein for the polypeptides of the invention, the Nanobodies {or 1SV} used
i the invention may generslly be directed against any antigenic determinant, epltope, panl, domain, subunit or confir-
mation {where agplicable} of any of IL-17A, -17F andfor IL-17AF including combinations therenf. However, tis ganerally
assumed and preferred that the Nanobodies {or 1BY's) of the invention {and polypeplides comprising the same) are
diracted against the epitopes of the Invention such as desoribed herein,
[0189] As already desoribed heredn, the amino acid seguence and structure of 3 Nanobody {or ISV) can be considered
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~without however being limited thereto - to be comprised of fowr framework regions or "FR's" {or sometimes also referrad
{0 as "FW's"}, which are referrad to in the art and berein as “Framework region 1" or "FR1", as "Framewaork region 2" or
"FRZY as "Framework region 3% or "FRI" and as "Framewaork region 4” or "FR4Y, respechively; which framewnek regions
are interrupted by three complementary determining regions or "CDR's”, which are referred to in the art as "Comple-
mentarily Determining Region 1" or "CDR 1", a3 "Complementarity Determining Region 2" or "CDRZ", and as "Comple-
mentarity Determining Region 3" or "CDR3", respaciively. Some preferrad framework sequences and CORs {and com-
hinations thereof) that are present in the Nancboddies (or ISV s} of the Invention are as desoriberd herein. Other suitable
COR sequences oan be obtained by the methods describad hereln.

[0190] Accordingioa non-limiting butpreferred aspect of the rvention, (the COR sequences present in} the Nancbodiss
MW {or i8Y's) used in the invention are such that:

<

- the Nanobodies {or ISV's) can bind {0 any of H-17A, IL-17F andior -1TAF including combinations thereof with a
dissociation sonstant (Kp) of 105 1o 10-12 molesfliter or less, and preferably 107 to 10-12 molesfliter or less and
more praferably 108 to 1072 molesfliter {i.e. with an assosiation constant (K} of 10% o 102 litlerf moles or more,

18 and preferably 107 o 102 lterfmoles or more and more preferably 109 to 1072 fiterimolss) ;

andior such that:

- the Nanobodies {or 1I8V's) can bind {0 any of I-17A, ILATF andlor IL-1TAF Including combinations thereof with a
20 keortate of betwaen 102 Ms™ {o about 107 Mls !, preferalily batwesn 103 M-t and 107 M8, more preferably
between 104 s and 107 M1, such as between 10% Mg and 107 MY,

andior such that they:

3« the Nanobodies {or I3V's) can bind {o any of IL-ATA, IL-17F andlor IL-1TAF including combinations thereof with a
ko rabe between 1571 (4, =069 8) and 108 &1 {providing a near irmeversible complex with a ty,; of muliple days),
preferably between 102 571 and 168 871, more preferably between 102 877 and 107 577, such as between 104 ¢
and 10%g1.

Tz
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[0181] Preferably, {the CDR sequences present in) the Nanobodies {or 1ISV's) used in the invention are such that a
manovalent Nanobody {or 1SY} of the invention {or & polvpeptide that conlains only cne Nancbody {or ISV) of the
invention} is preferably auch that it will bind 1o any of iL7A IL-17F andfor IL-1TAMF including combinations thereof with
an affinity loss than 500 oM, preferably less than 200 nM, miore preferably less than 10 nM, such as less than 500 pM.
[0182] The affinity of the Nanobody {or ISV} used in the invention againet any of HL-17A, IL-17F andfor H-17AF
inchuding combinations thereot can be delermined in a manner known per sg, for example using the general {achaiques
for measuring Kp. K,, K of K, mentioned herain, as well a3 some of the specific assays described herein.

[0183] Some preferred IC50 values for binding of the Nanochodies {or i1SV's) of the invention (and of polypeplides
comprising the same) to any of IL-17A, 1L-1TF andior IL-1TAF inchding combinatings thersof will become clear from
the further descriplion and examples herein.

48 [0184] In a preferred but non-limiting aspecy, the invention uses a Nanobaody {or ISV} {as defined herein) against any
of IL-17 A, 1L-17F andior IL-17A/F including combinations theredf, which consists of 4 framework regions {FR1 i FR4
resprchivelvi and 3 complementarity determining regions {CDR1T to CDRS respectively), in which:

Gy
&

- CDR1is chosen from the group consisting of

a} the amino acid sequences of SEQ 1D NOs: 187 o 267,

b} amino acid sequences that have atleast 80% amino acid identity with atleast one of the amino acid sequances

of SEQ D NOs: 187 to 267;

¢} amino acid sequences that have 3, 2, or 1 amino acid difference with at least one of the amine acid sequences
sq of SEQ D NOs: 187 {0 267,

andfor
~  CDR2 is chosen from the group consisting of:

b2
o

d) the aming acid seguences of SEQ 1D NCs: 338 to 408;

e} amino acid sequences that hava atleast 80% aming acid identity with atleast ane of the amino acld sequences
of SEG 1D NOs: 330 {0 408;

f} amino acid seguences that have 3, 2, or 1 amino acid difference with at least one of the amino acid sequences
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of SEQ 1D NOs: 339 {0 408,

andfor
- QDRYis chosen from the group consisting of:

<

g} the aming acid seguenges of SEQ 1D NOs: 481 to 85

b} amino awid sequences that have atleast B0% amine acid identity with atleast cne of the amine acld seguences

of SEQ 1 NOs: 481 to 551;

iy aming aoid sequences that havs 3, 2, ar 1 amino acid difference with at least one of the amino acid sequences
W of SEQHD NOs: 481 to 581;

or any suitable fragnent of such an amino acid sequernce.

[0185] In parbicular, acoording to this prefored but nondlinsiting aspeot, the Invention uses a Nanobody {or 1ISV) (as

1 defined herein) against any of IL-17A, IL-17F andior IL-17 AJF including combinations thereof, which consists of 4 frame-
work regions {FR1 fo FRA respectively) and 3 complementarily determining regions {CDR1 fo COR3S respectively), in
which:

- GDR1 is chosen from the group consisting of;

8) the amino acid seguences of SEQ 1D NOs: 187 o 267,

b} amino acid sequences that have at lzast 80% aming acid identity with atleast one of the amino acid sequences

of SEQ 1D NOs: 187 fo 267;

<) aming acld sequences that have 3, 2, or 1 amino acid difference with atleast ane of the aming acid sequences
28 of SEQ 1D NOs: 187 to 267,

and
- CDR2 is chosen from the group consisting of;

Tz
%

4} the aminoe acid seguences of SEQ 1D NQs: 339 o 408

&) amino acid sequences that have atleast 80% amino acid identity with atleast one of the aming acid sequences
of SEG 1D NOs: 338 1o 408;

f) amino acid sequences that have 3, 2, or 1 amino acid difference with at least one of the amino acid sequences
of SEQ 1D NCs: 339 10 408

Gy
&

and
~  CDR3J is chosen from the group conaisting of

g} the amino acid sequences of SEQ D NOs: 481 to 851

48 b} amino acid sequences that have atleast B0% amino acid identity with at least one of the aming acid sequences
of SEQ 1D NOs: 481 to 851,
i} amino acid sequences thad have 3, 2, or 1 amine acid difference with at least one of the amino acid sequences
of SEQ 1 NOs: 481 to 551;

4 or any suitable fragment of such an amino acid sequenses.
[o136] As generally mentioned herain for the polypeptides of the invention, when a Nanaobody {or 18V) used in the
ivention cordains one or more COR1 sequences ancording (o bl andfor ¢k

i any aninoacid substitutionin such a CDR according to by andior chis preferably, and comparadio the corresponding
sq CDR according {o aj, a conservative amino acid substitution {as defined herein};
andfor
i) the CDR according o b} anddfor ¢} preferably only contains amino atid substitulions, and no amino acid delelions
ar ingerfions, comparad to the corresponding CDR according to 8);
andfor
i} the CDIR sccording 1o b} andfor o} may be & CDR that is derived from a COR according to &) by means of affinity
maturation using one or more fechniques of affinily maturation known per se,

b2
o

[0187]1 Similarly, when a Nanobody {or I8V) of the inveniion containg one or more CDRY sequences according {o &)
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and/or fi;

i} any aming acid substilution insuch 2 COR according to e) andior Yis preferably, and comparerd © the corresponding
CDR according 1o d), a conservative amino acid substitution (as defined herein);

andfor

i} the CDOR according to €} andfor I} preferably ooly contains amino acid substitutions, and 0o aming acid deletions
or insertions, compared o the corresponding CDR according o d};

andior

iif} the COR according to &) and/ar {) may be & COR that is derived fram a CDR according to d) by means of affinity
Bes maluralion using une of more techniques of affintly maturation known per se.

<

[o188] Also, similarly, when a Nanchody (or ISV} of the invention contains ons or rhore CDRY sequences aocording
to k) andlor iy

18 iy any amino acid substitution in such a COR according to b andior i} is preferably, and compared to the comesponding
CDR according to g). @ conservative amino acid substitution {as defined herein);
andior
i) the COR according to h) andfor i} preferably only contains amino acid substibtions, and no amino acld delelions
or insertions, compared lo the correapoanding COR according to gh

28 andfor
iii} the COR according to h} andfor 1} may be a CDR that is derived from a COR according lo g) by means of affinity
maturation using one or more fechnigues of affinity maturation known per se,

[O189] N should be undersicod that the last three paragraphs generally apply o any Nanobody {or 1SV) of the invantion
& that comprises one of more COR1 sequences, CORZ sequences andfor COR3S sequences according 1o b), o}, 8}, T}, h)
ot ), respectively.
[8280] Of the Nanobodies {or I8V s} usad in the invention, Nanobuodies {or ISV's} comprising ons or more of the COR's
explicitly listed above are particularly preferred; Nanobodies (or 18V's) comprising two or more of the CDR's explicitly
listed above are more particudarly preferred; and Nanabodies {or I1SV's} comprising three of the CDR's eaplicitly listad
above are most particulany preferred,
[0201] Some particulany preferred, but non-limiting combinations of COR sequences, aswellas preferred combinations
of COR sequences and framework sequences, are mentionad in Table B-1 below, which lists the CDR sequences and
framework sequenves that are present In a number of preferred (it non-limiting) Nanobodies {or I8V's) of the invention.
As will be clear fo the skilled person, a combination of COR 1, COR2 and CDR3 sequences that ocouwr in the same clone
{ie. CER1, CORZ and CUR3 sequences that are mentivned i the same line in Table B-1) will usually be greferrad
{although the invention in its broadest sense is not imited thereto, and also comprises other suftable combinations of
the COR sequences meantionad in Table B-1). Alsu, a combination of COR sequences and framework sequences that
accur in the sams clone {iL.e. CDR sequences and framewaork sequances that are meantioned no tha same line, e.¢. same
row, in Table B-1) will usually be preferred {although the invention in #is broadest sense is not limited therelo, and also
48 camprisas other suitable combinations of the CDR sequences and framework sequences menlioned in Table B-1, e.g.

from differant rows, as well as combinations of such CDR sequences and other sullable framework sequences, e.g. a3

further descrbed hargin).

[0202] Also, in the Nanochodies {or 15V's) used in the invention that comprise any of the combinations of CDR’s

mentioned in Tabie B-1, each CDR cap be replnced by a COR chosen from the group consisting of anino acid sequences
4 thal have at least 80%, preferably at least 90%., more preferably of least 95%, even more preferably at least §9%

sequence idertity {as defined harein) with the mentioned CDR’s; in which:

Tz
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i) any aming acid substitulion in such g COR is preferably, and compared to the corresponding CEBR sequence
mentioned in Table B-1, a conservative amino acid substitution {as defined hareiny;
s andior
i} any such CDR sequence preferably only containg amino acid substitulions, and no amino acid deletions or
nsertions, compared o the corresponding COR sequence mentioned in Table B-1;
andfor
i) any such COF sequence is a CDR that is derived by mesns of g technique for affinity maturation known per sg,
and in particular staing from the corresponding COR seguance mentionad in Table 8-1.

b2
o

[0203] However, as will be clear to the skilled person, the {combinations of) COR seguences, as well as {the combi-
nations of COR sequences and framework seguences mentionad in Table B-1 will generally be preferred.
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[0204] Thus, in the Nanobodies {or I8V's} of the invention, at least one of the COR1, COR2 and CDRS seguences
present is suitably chosen from the group consisting of the CDR1, CDRZ and COR3 sequences, respectively, listed in
Table B-1; or fromt the group of CORA, COR2 and COR3Y sequences, respectivaly, that bave al least 80%, praferbly at
least 0%, more prefarably af least 85%, even more preferably at least 88% "sequence identity” (as defined herein) with

§ atleast one ofthe COR1, CDRZ and COR3 sequences, respeciively, listed in Table B-1; and/or from the group consisiing
of the CDR1, CORZ and CORJ sequences, respectively, that have 3, 2 or anly 1 "amino acid diference(s)” (as defined
herein) with ai least one of the COR1, CDRZ and COR3 sequences, respeciively, listed in Table B-1.

[0205] In his context, by "suitably chosen” is meant that, as applicable, a COR1 sequence s chosen from suitable
COR1 sequences {i.e. a5 delined herein}, a CORZ seguence is chosen from suitable COR2 ssquences {iLe. as defined

i harein), and 8 COR3 sequence is chosen from suitable COR3 sequences {i.e. as defined herain}, respectively. Mare in
patticular, the COR seguences are preferably chosen such that the Nanobaodies {or 1I8V's) of the inveniion bind to any
of IL-174, IL-17F andfor IL-17AF including combinations thereof with an affinlly {suitably measured andior expressed
as a Kp-value (actual or apparent), a K-value (actual or apparent), a k-rate andior a kyerate, or altematively as an
ICyy; value, as further deacribad harein) that is as defined hersin,

18 [02068] In particuiar, in the Nanchodias {or I8V's} of the invention, af least the CDR3 sequence presant is suitably
chosan from the group oonsisting of the CORY sequences listed in Table B-1 or from the group of CDR3I seguences
thal have al lpast 80%, prefarably at least 9D0%., more preferably at least 85%, pven more preferably at least 89%
sequence identity with at least one of the COR3J sequences listed In Table B-1; andfor fromt the group consisting of the
CDR3 sequences that have 3, 2 or only 1 amino acid difference{s) with at least one of the COR3 seguences listed in

28 Table B-1.

[0207] Preferably, in the Nanobodies {or 1BV s} of the invendion, at least hwo of the COR1, CDR2 and CDOR3 saquences
present are auitably chosen from the group consisting of the CDR1, CORZ and CDR3 segquances, respactively, listad
in Table B-1 or from the group consisting of COR1, CDR2 and CORJ sequences, respectively, that have at least 80%,
preferably al least 80%., more praferably at least 85%, even more preferabdy al least 88% sequencs identily with at lzast
¥ oneofthe CORY, COR2 and CDR3 sequences, respactively, listed in Table B-1; andfor from the group consisting of the

CBR1, CDRZ and CDR3S sequences, respectively, that bave 3, 2 or only 1 "aming acid difference(s})” with at least one

of the COR1, COR2 and COR3 sequences, respeciively, listed in Table B-1.

[0208] In particular, in the Nanochodies {or 18V's) of the invention, at least the CDR3 sequence present is suitably

chosen from the group nonsisting of the CDR3 senuences listed in Table B-1 or fram the group of COR3 sequences

that fave at least 80%, preferably at least 90%. more preferably at isast 5%, even more preferably at least 9%

sequence dantity with at least one of the CTDR3 sequences lisied in Table B-1, respectively; and al least one of the

COR1 and COR2 sequencas present is suitably chosen from the group consisting of the CDR1 and CDR2 sequences,

respectively, listed in Tabls B-1 or from the group of CORT and CDR2 sequences, respectively, that have at least 80%,

prafarably at least 80%, more preferably at least 35%, even mors praferably at least 99% sequence identity with at least

pne of the CDR1 and CORY sequences, respectively, listed in Table B-1; andfor from the group consisting of the CBRY
and COR2 ssquences, respeclively, that have 3, 2 or only 1 amine acid difference{s) with at least one of the CDR1 and

{-DR2 sequences, respaciively, listed in Table B-1.

[0208] Most prefarably, in the Nanobaodies {or 15V} of the invention, afl thres COR1, CDR2 aned CDOR3 sequences

present are suitably chosen from the group consisting of the COR1, COR2 and COM3 sequences, respectively, listed

48 it Table B-1 or from the group of CDR1, CORZ and CDOR32 sequences, respectively, that have at least 80%, preferably
at least 80%, more praferably &t least 98%, even more praferably ot least B9% sequence identity with at least one of
the COR1, CDR2 and CORJ sequances, respactively, listed in Table B-1; and/or from the group consisting of the CBRY,
CDR2 and CDR3 sequences, respectively, that have 3, 2 or only 1 amino acid difference(s) with at least one of the
COR1, COR2Z and CDR3 sequences, regpectively, listed in Table B-1.

44 [0210] Evenmore preferably, in ihe Nanobodies (or 1SV's) of the invention, at least one of the CDR Y, CDR2 and CORJ
sequences present is sullably chosen from the group consisting of the COR 1, CDR2 and CDR3 sequences, respaciively,
listed in Table B-1, Preferably, in this aspect, al least one or preferably both of the other two CDR sequences present
are suitably chosen from CDR sequences that have at least 80%, preferably at least B0%, maore preferably at least 85%,
aven mora preferably atleast 99% sequence identity with atlagst one of the corresponding CDR sagquences, respectivaly,

58 listed in Table B-1; andfor from the group consisting of the COR seguences thathave 3, 2or only 1 amino acid differenice(s)

with at least one of the corresponding sequences, respaciively, listed in Table B-1.

[0241] In particular, in the Nanobodies {or {8V's} of the invention, at least the CDOR3 sequence present is suilably

chosen from the group consisting of the CDR3 fisted in Table B-1, Preferably, in this aspent, al least one and preferably

both of the CDR1 and CDR2 sequences present are suitably chosen from the groups of CDR1T and CORZ sequences,
respactively, thal have at laast 80%, praferably at least 3D%, more preferably at least 85%, even more prefembly at
least 99% sequence identity with the CDR1 and CORZ saguences, respectively, listed in Table B-1; andior from the
group consisting of the CORT and COR2 sequences, respeatively, that have 3, 2 or only 1 amine acid difference{s) with
al lzast one of the CBR1 and CDR2 sequences. respectively, listed in Table B-1.
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[0212] Even more prefarably, inthe Nanobodies (or ISV's} of the invention, at leasttwa of the COR1, CDR2 and COR3
sequences present are suitably chosen rom the group consisting of the COR 1, CDRZ and COR3 sequences, respactively,
listed in Tahie B-1. Preferahly, in this aspecl, the remaining COR seguence presant is sudlably chosen from the group
of COR sequences thai have at loast 80%, preferably af least 80%, more preferably at least 85%, svern more preferably
at least 99% sequence identity with at least one of the corresponding CDR saquences listed In Table B-1; andior from
the group consisting of CDR sequences thal have 3. 2 or only 1 amino acid difference(s) with at least one of the

carresponding seguences listed in Table B-1,

[0243] o particular, in the Nanobodies {or 1ISV's) of the invention, at least the CDR3 sequence is suitably chosen from

the group consisting of the TDR3 sequences listed in Table B-1, and either the CDR1 sequence or the CDR2 sequence

bis is suitably chaosen fram the group consisting of the COR1 and CORZ sequances, respectively, listad in Talle B-1.
Praferably, in this aspest, the remaining COR seguence present is suiltably chosen from the group of CDR sequences
that have at least 80%, preferably ot least 80%, more preferably at least 95%, even more preferably at least 98%
saquence identity with at least ane of the corresponding CDR sequences listed In Table 8-1; andfor from the group
ponsisting of COR sequencas that kave 3, 2 or only 1 amino acid difference{s) with the corresponding COR saquennes

18 listed in Table B-1.

[0214] Even more preferably, in the Nanchodies {or iSV'g) of the invention, each of the COR1, CDR2 and CDRI
sequencas present are suitably chosen rom the group consisting of the COR 1, CDR 2 and CDR3 sequences, respaclivaly,
fisted in Tahle B-1.

[0215] Also, generally, the combinations of COR's listed in Table B+1 {i.e. those mentionad on the same line, 8.q. row,

28 i Table B-1) awe prefarred. Thus, i is generally preferred that, when 8 CDOR in a Nancbody {or {8Y) of the inveation is
a COR sequence mentioned in Table B-1 ar s sullably chosen from the group of COR seguences that have at least
8%, preferably at least $0%, more preferably at least 95%. even more preferably at least 88% sequence identity with
a CDR sequence listed in Table B-1; andfor from the group consisting of COR seguences thal have 3, 2 or only 1 amino
acid differerce{s) with a CDR sequence lisied in Table B-1, that at {sast one amd preferably both of the other COR's are

& suitably chosen from the CDR sequences that belong fo the same combination in Table B-1 (Le. mentioned on the same

line, .q. roaw, in Table B-1} or are suitably chosen from the group of COR sequances that have at least 80%., preferably

at teast 88%, more preferably atleast 95%, evenmore preferably at least99% seguence identity with the GO sequence{s)
belonging to the saeme combination andior from the group consisting of COR sequences thal have 3, 2 or only 1 amineo
acid difference(s) with the COR sequence(s} belonging to the same combinalion. The other preferences indicated in the

above paragraphs also apply to the combinations of CDR's mentioned in Table B-1.

[0246] Thus, by means of non-limiling examples, & Nanobedy {or I8V) of the inverntion can for example comprise a

COR1 sequence that has more than 80 % seguence identily with one of the COR1 seguences mentionad in Table B-1,

a CDRZ sequence that has 8, 2 or 1 amino acld difference with one of the COR2 ssquences mentioned in Table B-1

{but belonging to a different combination, &.g. from at least one different row), and & COR3J sequence.

[0217] Some preferred Nanobodies {or i8V's) of the invention ray for example comprise: {1) a CORY sequence that

has more than 80 % sequsnce identity with ong of the COR1 sequences mentioned in Table B-1; a CDR2 seguence

that has 3, 2 or 1 amino acid difference with one of the COR2 ssquences mentioned in Table B-1 {but belonging fo a

different combination, e.g. from at least one different row); and a CDORY sequence that has moes Hhan 80 % sequence

identity with one of the CDR3 sequences mentionied in Table B-1 {ad belonging to 2 different combination); or (&} a

40 CDR1 sequence that has more than 80 % sequence identily with one of the CDR1 sequences meniioned in Table B-1;
a CDRZ2 sequence, and one of the LDR3 sequences listed in Table B-1; or {3} a CDRY sequence; a CORZ sequence
that has more than 80% sequence identity with one of the COR2 sequence listed in Table B-1; and a CDR3 senquence
that has 3, 2 or 1 amino acid differences with the CDRJI saquence mentioned in Table B-1 that belongs 1o the same
combination as the CDRZ sequencs.

44 [0248] In this context, the person shiled in the ant will appraciate thal the "sams combination” relars to a combination
of COR1, CDR2 and COR3I which are depicted on the same row {or line} in Table B-1, and that 3 "different combination”
refers 1o a combination of CDR1, CDR2 and CDR3, of which af least one CDR is not deplcted on the same row {or line)
in Takle B-1 as at least one other COR.

[0219] Some particudardy preferred Nanobodies {or ISV's) of the invention may for example comprise: {1} a CDR1

80 sequence that has more than 80 % sequence idendity with one of the CDR1 sequences mentioned in Table B-1; a COR2

saquence that has 3, 2 or 1 amino acid differance with the CDR2 sequance mentionad in Table B-1 that belongs to the

same combination; and a LDR3 sequence that has more than 80 % seguence iderdity with the COR3 sequence mentioned
int Table B-1 that belongs to the sama combination; {2} 8 CDR1 sequance; a COR 2 listed in Table B-1 and a CDR3
sequence listed in Table B-1 (in which the CDRYZ sequence and CDRI soquence may belong to diferent combinations).

[B2206] Some even more prefered Nannbadies {or {3V's) of the inverdion may for exarmple comprise: {1} a CDR1

sequance that has more than 80 % sequence identity with one of the GER1 sequences meniioned in Table B-1; the

CDR2 sequence fisted in Table B-1 that balongs o the same combination; and a COR3 sequance mentioned in Table

B-1 that belongs to a different combination; or {2} a CDR1 sequence mentionad in Table B-1; a CPR2Z sequence that
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haa 3, 2 or 1 aminp acid differences with the CDRZ sequence mentioned in Table B-1 that balongs to the same combi-

nation; and a CDR3 sequence that bas more than 80% sequence identity with the CDR3 sequence lisied in Table 8-1

that belongs to the sare or a diferent combination.

[0221] Panticdarly preferred Nanchodies {or 1SV's}) of the invention may for example comprise a CDR1 sequence

mentioned in Table B-1, 3 CORZ sequence that has more than 80 % sequence identity with the CDRZ seguence

mentioned in Table 8-1 that belongs to the same combingtion; and the CORJ sequence meantioned in Table B-1 that
helongs o the same combination.

[0222] In the most preferred Nanohodies {or 1SV's) of the invention, the COR1, CDR2 and COR3 sequences present

are suitably chosertfrom ons of the comhbinations of COR Y, CORE and COR3 sequencas, respectively, listed in Table B-1.

Bes [0223] According to another preferred, bul nor-limiting aspect of the invantion {8} COR1 has a length of between 1
ang 12 aning ackd residues, and usually between 2 and 8 amine ackd residues, sush as §, 6 or 7 amino acid residues;
andior {b) CDR2 has a lengih of betwean 13 and 24 amino acid residues, and usually between 15 and 21 amino acid
residues, such as 18 and 17 amino acld residues; andfor {£} COR3 has a langth of hehveen 2 and 35 amine acid residuss,
and usually between 3 and 30 amine acid residuss, such as between B and 23 amino acid residuss.

18 [0224] In ancther preferrad, but non-limiting aspact, the invention relates to a Manobody {or ISV} in which the COR
sequences {as defined herein} have more than B0%, preferably more than 30%, more preferably mors than 95%, such
a5 98% ormore sequence identity {(as defined herain) with the CDR segurnces of atleast nne of the amine acid sequences
of SEQ D NQs: 623 10 683 {see Table A-1}.

[0225] Generally, Nanobodies {or I18V's} with the above CDR seguences may be as further describad herein, and

28 prafarably have framework sequences that are also as futher described harein. Thus, for example and as mentioned
herein, such Nanobodies {or 18V's) may be naturally cccurring Nanobodies {or 18V's) {from any suitable species),
naturally ccourring Vg sequances {L.e. from a suitable species of Camelid} or synthatic or semi-synthetic amino acid
sequences of Nancbedies {or 18V's), including but not limited (o partially humanized Nanobodies {or 1SV's} or Vyy
saquences, fully humanized Nanobodies (or 1ISV's) or Vi, sequences, camelized heavy chain variable domain sequens-

¥ es, ay weli as Nanobodies {or 15V's) that have been oblained by the technigues mentioned harein.

[O226] Thus, in one specific, bl nordlimiing asped, the invention refates to a humanized Nanobody {or {BV), which

consists of 4 framework regions {FR1 to FR4 respectively) and 3 complementanty determining regions {CDR1 o CDR3

respactivelyl, inwhich CORYT to CDRA are as defined herein and in which said humanized Nancbody {or I8V} comprizses
at least one humanizing substitulion {as defined harein), and in particular atleast one humanizing substitation in at least
one of its framework sequences {as defined herein}.

[0227] In another prefared, butl aon-limiting aspect, the invention relates 1o 8 Nanobody {or 18V} In which the CDR

saquencas have at least 70% amino acid identity, preferably at least 80% aminc acid identity, more preferably at least

80% amirto acid identity, such s 95% amino acid identity or more or even essentially 100% amino acid identity with the

COR sequences of at least ons of the amino acid sequences of SEQ 1D NOs: 823 1o 883 (sse Table A-1). This degree

of amino acig ientlity can for example be delenuined by determining the degree of amino acid ienlity {in a manner

described herein) between said Nanobody {or 18V} and one or more of the sequences of SEQ 1D NOs: 823 to 683 {see

Table A-1), in which the aming acid residues that form the frarnework regions are disregarded. Such Nanobodies {or

15v's} can be as further deseribed herain,

[0228] In anocther preferred, but non-limiting aspedt, the invention relates to a Nanchody {or ISV} with an aming acid

48 saquence that is chosen from the group consisting of SEQ 1D NQs: 823 o 683 {see Table A1) or from the group
consisting of fram amine acid sequences that have more than 80%, preferably more than 90%. mare preferably more
than 95%, such as 99% or more senuence identity {as defined herein} with af least ane of the amino adid saquences of
SEQ D NOs: 623 to 693 {see Table A1}

[0228] Hwill be clear o the skilled person that the Nanobodies {or I8V's} that are mentionad hersin as "preferred” {or

& "maore preferrad”, "even more prefemred”, elc.) are also preferred (or more prefemad, or even more prefamed, etc.) for
use in the polypeptides descrbad herein. Thus, polypeptides that comprise or essentially consist of one or more "pre-
ferred" Nanobodies {or ISV's) of the invention will generally be preferrad, and polypeptides that comprise or essentially
consist of one or more "more preferred” Nanobodies (or 1SV} of the invention will generally be more preferred, efc.
[0230] Genersily, proteins or polypeptides that comprise or essantially consist of a single Nanobody (or ISV) {such as

3¢ a single Nancbody {or ISV) of the invention) will be referred fo herein as "monavalent” profeins or polypeptides or as

“monavaient constructs”. Proteins and polypeptides that comprise or essentially consist of two or more Nanobodies {or

18V's) {such as at leas! twio Nanobodies {br {8Y's) of the invention or a1 least ane Nanabady {or 1ISV) of the invention

and at feast one other Nanobady {or 1SV will be referred to hergin as "multivalent” proteing or polypeptides or as

"rugftivalent constructs”, and these may provids certain advantages compared fo the corresponding monovalent Napo-

bodies {or i8V's) of the invention. Some non-limiting examples of such mudiivalent constructs will become dlear front the

further description herein.

[0231] According o one specific, but non-limiting aspest, a polypeptide of the invention comprises or easendially

consists of at least two Nancbodies {or I8V's} of the Invention, such as bwo or three Nanobodies {or I8Y's) of the invention,
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As further described herein, such mullivalerd consiructs can provide cerlain advantages compared {o a protein or polypep-
tide comprising or essentially consisting of a single Nanobody {or SV} of the invention, such as a much improved avidity
for any of 174, IL-17F andfor L-17AMF including combinations thereof. Such mullivalend constructs will be clearto the
skiled person based on the disclosure hersin,
[6232] According to another specific, bat non-limiting agpect, a polypeptide of the invention comprises or essentially
cansists of &t least one Nasobody {or 1SV} of the invention and at least one other binding unit {ie. dirscted against
ancther epitope, anligen, target, protein or polypeptide}, which is preferably alsc a Nanobody {or 18V} Such proteins ar
polypeptides are also referred {0 herain as "mullispecific” proteins or polypeptides or as "multispecific constructs”, and
these may provide certain advantages comparad to the corresponding monovalent Nanobodies {or 18Y'sj of the invention
Mo {as will become clear from the further discussion hersin of some preferred, bul-nenlimiting mullispenific construpts).
Such multispecific constructs will be clear to the shilled person based on the disclosure herein,
[0233] According toyetanother specific, bul non-limiting aspect, a polypeptide of the invention comprises or essentially
consists of at lsast one Nanobody {or 1SV} of the invention, aptionally one or more further Nanobodies {or ISV's), and
at lsast one other amino acid sequence {such as 8 protein or polypeptide) that confers at least one desired property to
18 the Nanchody {or ISV) of the invention andior o the resulting fusion protein. Again, such fusion profeins may provide
oetlain advaniages comparad {o the porresponding maonovalent Nanobodias (or 18V's) of the invention. Some non-
imifing exampirs of such amino acid seguences and of such fusion constructs will becore clear from the further
degoription herain,
[0234] it is also possible to combing two or more of the above aspects, for example to provide a trivalent bispecific
28 construct cormprising two Nancbodies {or 18Y's) of the invention and one other Nanobody {or 18V}, and optionaily one
or more other aming acid sequencas. Further non-limiling examples of such construcis, as well as some constructs that
are particularly preferrad within the context of the present invention, will becomae clear from the further description herein.
[0235] In the above constructs, the one or miore Nanobodies {or ISV's} and/or other amino acid sequenoces may be
directly finked to each other andfor sullably finked o each other via one or more linker sequences. Saive suilable kud
& non-imiting examples of such linkers will become clear from the further description herein.
[8236] In one specific aspedt of the inventian, 8 Nanobody {or 18V} of the invention ar a compound, construct or
polypeptide of the invention comprising at least ope Nanobody {or ISV) of the invention may have an increased half-life,
pompared to the corresponding aming acid sequenoe of the invention. Some preferred, but non-fimiting exarmples of
such Nanocbodies {or 13Y's), compounds and polypeptides will become clear (o the skilled person basad on the further
disclosurs herain, and for example comprise Nancbodies {or 18V's) sequences o polypeptides of the ibvention that
hiave been chemically raadified (o increase the hall-life thereof (for axample, by means of pegylation]; amino acid se-
guences of the invention that compriss at least one additional binding site for binding to a serum protein (such as serum
atbumin, see for example EP 0 388 684 B1, page 4); or polypeptides of the invention that comprise at least one Nanobody
{or 1SV} of the invention that is finked to at least one molety {and in particular at least one aming ackd sequence) that
increases the hall-life of the Nanobody {or ISV} of the invention. Examples of polypeptides of the invention that comprise
such half-life extending moleties or amino acid sequences will become clear to the skilied person based on the furthaer
disclosure herein; and for example include, without limitation, polypeptides in which the one or more Nanobadies {or
18v's} of the invention are suifable linked o one or mare serum proteins or fragments thereof (such as serum athumin
or suitable fragmenis thereof} or 1o one or more binding units that can bind {o serum proteins (such as, for example,
40 Nanobodies {or 1I8VY's} or {single} domain antibodies that can bind to serum proteins such as serum athumin, serum
ivrnunoglobulins such as G, or ransferdne); polypeptides in which a Nanobody {or {8V} of the invention is linkad fo
an Fo potion {such as a8 human Fc} or g suitable part or Fagment thereof; or polypeplides in which the one or more
Nanobodies {or ISV's} of the invention are suifable linked to one or more small proteins or peptides that can hind to
serum profeing (such as, without limitation, the proteins and peplides described in WO 91/01743, WO 01/45748, WO
46 (276488 and to the US provisional application of Ablyrix NV, entilled "Peplides capable of hinding fo sesum profeins”
of Ablynx NV, filad on Decamber 5, 2008 {see also WO 2008/068280 A1)
[0237] Again, as will be clear to the skilled parson, such Nanchodies {or 18V's), compounds, constructs o polypeptides
may cordain one or more gdditional groups, residues, moielies or binding units, such as one or more further aming acid
sequances and in parficular ane or more additional Nancbodies (or 1ISV's} {f.a. not directed against any of IL-17A, -
50 A7F andfor L-17AF including combinations thergof), so as to provide a ti- of multispecific Nanobody {or SV) consiruct.
[0238] Generally, the Nanobodies {or 18V's) of the invention {or cormpounds, constructs or polypepiides comprising
the same) with increased halfdife preferably have a halllite that is 2t least 1.5 times, preferalily at least 2 bimes, such
as af least § limes, for exarple st lpast 10 tmes or more than 20 tmes, greater than the halflife of the corresponding
aming acid sequence of the invention peor se. For example, the Nanobodies (or ISV}, compounds, constructs or polypep-
fides of the invention with increassd hailf-life may have a half-life that is increased with mare than 1 hours, preferably
more than 2 hours, moeg preferably more than 8 hours, such as more than 12 hours, or even more than 24, 48 or 72
hours, compared o the corresponding amino acid sequence of the invention per sa.
[0239]1 In a8 preferred, but non-liimiting aspect of the invendion, sush Nanobodies {or ISV's}, compound, constructs or
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polypeptides of the invention exhibit & serum hall-life in human of at least about 12 hours, preferably at least 24 hours,
mare preferably at least 48 hours, even more praferably atleast 72 bours or miore. For example, compounds or polypep-
tides of the inveniion may bave & hall-life of st least § days {such as shoul § 10 10 days), preferably atleast 8 days {such
as about 8 10 14 days), more preferably at least about 10 days (such as abowt 10 to 15 days). or at least about 11 days
{suich as about 11 fo 16 days), more preferably at lsast aboutt 12 days {such as about 12 to 18 days or more}, or more
than 14 days {such as about 14 fo 19 days}.
[8244] {n ancther one aspedct of the invendion, a polvpeptide of the Invention comprises one of mare {sSush as two ar
preferably one} Nanchodies {or ISV's) of the invention linked {optionally via one or more suitable linker sequences) fo
ane or mare {such as two and praferably one) amino acid sequences that allow the resulting polypeptide of the invention
MW o cross the Blood brain barrer. In particular, said one or more amine acld sequences that allow the resulting polypepiides
of the invention fo cross the blood brain barder may be one or more {such as two and preforably anel Nancbodies {or
1SV's), such as the Nanobodies {or ISV's) described in WQ 021087445, of which FCA4{SEQ D NO: 188 of WO H8/040153)
and FCE (SEQ 1D NO: 190 of WO 058/040154) are preferred examples.
[0241]  in particular, polypeplides comprising one or more Nanobodies {or 18V's} of the invention are preferably such
18 that they

<

= bind o any of L-174, L-1TF andior IL-17AF including combinations thereol with a dissociation constand {Ky) of
105 to 1072 moles/liter or less, and praferably 1077 to 10 molesfliter or less and more preferably 10-% 1o 10-1
moles/iter {i.a. with an association constart (K,) of 105 to 1017 itery moles or more, and preferably 107 o 108

28 filerfmoles or more and more praderably 108 to 10 literfmnles);

andfor such that they:
- bindto any of tL-17A, IL-17F andior IL-17A/F including combinations thereof with 8 k ,-rate of between 10% M s
5 1o about 107 Mg, preferably between 107 Mis? and 107 M5, more preferably between 10% Mis% and 107

w151, sunh as batween 107 M- Ys1 and 107 M1s Y,

andfor such that they:

Tz
%

= bind teany of IL-17A, -17F andior L-17A/F including combinalions thereof with a kg rate between 1 &t {t =069
s} and 0% g1 {providing & near irreversible coraplex with a ty,, of multiple days), preferably between 102 571 and
108 &%, more preferably between 107 &1 and 10% ¢, such as between 10 ¢ ¥ and 108 ¢1,

[0242] Preferably, s polypeptide that contains only one amino acid sequence of the invention is preferably such that

it waill bind to any of LA7A, ILATF andior ILLTTAKF including combinations thereof with an affinity less than 500 o,

praferably loss than 200 nM, more preferably less than 10 nM, more preferably less than 1 nM, such as less than 500

pid. In this respect, it will be clear 1o the skilled parson that a polypeptide that contains two or more Nanohodissg {or

{8V's) of the invention may bind o any of IL-17A, IL-17F andfor IL-1TAJF including combinations thersof with an increased

avidily, comparad o a polypeptide that containg only one amino acid sequence of the invention.

48 [0243] Some prefarred iU, values for binding of the amino acld sequences or polypaptides of the invention to any of
R-T7A L 17F andlor IL-17AF including combinations thersof will become clear from the further deseription and examples
herein.

[0244] Anociher aspeot of this invention relates 0 a nuclein acid that sncodes an amine acid sequence of the invention
{such as a Nanobody {or ISV} of the invention) or a polypeptids of the inveniion comprising the same. Again, as generally

4 deseribed herein for the nucleic acids of the invention, such a8 nucleic acikd may be in the fomrm of a genstic construct, as
defined herain,

[0245] in another aspect, the invention relates 1o host or bost cell that expresses or that is capable of expressing an
amino acid sequence {such as a Manobody {or I5V)} of the ipvention andior & polypeptide of the invention comprising
the same; andfor that contains a nualein acid of the invention. Some preferrad but non-imiting examples of such hosts

50 or host cells will become clear from the further description herein.

[0248] Anocther aspect of the invention relates to a praduct or composition containing or comprising at least one andno

acid sequence of the invantion, =t least one polypeplide of the invention andfur at least vne nucleic acid of the invenbion,

and optionadly one or more furdher cormponents of such compaoaitions known per se, Le. depending on the inlended use
of the composition. Such a product or composition may for example be a pharmaceutical composition {as descoribed
herein}, a veterinary compasition or a product or composition for diagnostic use {as also desoribed harsin). Some
prafered bt non-limiting examples of such products or compositions will becoms clear from the further description herein,
[0247]1 The invention further relates to mathods for preparing or generating the amino acid seguences, compounds,
construnts, polypeptides, nucleic anids, host cells, products and compositions described herein. Some preferred i
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non-limiting sxamples of such methods will become clear from the further description harein,
[0248] The inventon further relaies to applications and uses of the aminoe acid sequences, compounds, constructs,
palypepdides, nucleic acids, host cells, producls and composilinns desoribed berein, as wall as to methods for the
prevention and/or treatment for diseases and disorders associated with any of IL-1TA, IL-17F andfor H-1TAF including
combinations thereof. Some preferred but norlimiting applications and uses will become clear fromthe further description
herein.
[8249] Other aspects, embadiments, advaniages and applications of the Invention will also besome clear from the
further description hereinbelow.
[0250] Generailly, it should be poted that the term Nanobody {or 18V} as used herein in Ks broadest sense is not limited
i {0 a specific blological source of {0 2 specific method of preparation. For axample, as will be discussed in more detail
below, the Nanobodies {or ISV's} of the invention can generally be oblained by any of the technigques {1} o {8 mentioned
on pages 81 and 62 of WO 08/020079, or any other suitable technique known per se. One proferred class of Nancbodies
{or ISV's} corrasponds to the Vy,, domains of naturally oocurring heavy chain antibodies directed against any of IL-174,
L-1TF andior I-1TAF Including combinations thereof. As further described herein, such Vi, sequences can generally
1% he generated or oblained by suitably immunizing a apecies of Camelid with any of LTA, IL7F andior IL7AF
including combinations thereof {i.e. 50 a8 1o ralse an immune response and/or heavy chaln antibodies directed against
any of L1774, L-17F andfor IL-17AF including combinations therecf), by oblaining a suitable biokogical sample fram
said Camalid (such ag a blood sample, serum sample or sample of B-cells), and by generating V. sequences dirented
against any of L-17A, IL-17F andior L-17A0F including combinations thareof, starting from said sample, using any
28 suitable lechrigue known per se. Such lechnigues will be clear (o the skilled parson andior are further described herein,
[0251] Alternatively, such naturally ocousring Vi, domains against any of IL17A, IL17F andior LAATAF including
combinations theraof, can be obtained fron naive libraries of Camelid Vi, seguences, for example by soreening such
a library using any of IL-17A, IL-17F andior IL-T7AF including combinations thereof, or at least one part, fragment,
ardigenic determinant or epitope thereof using one of more screening technigues known per se. Such libraties and
& techrigues are for example described in WO 89/37681, WO U1/80180, WO 03025020 and WO 031035084, Alternatively,
iaproved synthetic or semi-synthatic Boraries dedved from baive ¥y librarles may be used, such as Vg, librartes
obtained from nabve Vi, libraries by techniques such a8 randony mudagenesis andior COR shuffling, as for example
described in WO 00/43807.
[0252] Thus, inanother aspect, the invendion relates to a methodfor generating Nanobodies {or ISV's}, that are direclad
against any of {L-17A, IL-17F andfor L-17AF including combinations thereof. In one aspect, said method st least
comprises the steps of

<
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a) providing a set, collection or library of Nanobody (or ISV) sequences; and

b} scresning said set, collection or library of Nanobody {or 1SV} sequences for Nanobody {or 1SV} sequences that
can hind o andior have affinily for any of 1L1TA, L-1TF andior IL17AF including combinations thereot;

and

¢} isolating the Nanobady {or 18V} or Nanohodies {or 1SV's) that san bind 1o andfor have affinity for any of IL-17A,
H-17F andior IL-17AF including combinations thereof,

Gy
&

48 [8253] Insuch a method, the set, collection or hrary of Nanobody {or ISV) sequences may be a naive sei, collection
ot library of Nancbody {or I3V) sequences; & synthedic or semi-synithetic set, collection or library of Nanobody {or 18V}
sequances; andfor 8 set, collection or library of Nanobody {or 18V sequences that have besn subjected o affinity
maturation.

[0284] In a preferrad aspect of this method. the sed, collection or library of Nanobody {or ISV) sequences may be an

44 immune set, collection or Hbrary of Nanobody (or 18V) sequences, and in padicular an immune sel, collection or ibrary
of Vg, sequences, that have been derived from a species of Camelid thal has been suilably immunized with any of iL-
17A, IL-17F andlor HL-T7AUF including combinations thereof or with & suitable antigenic determinant based therson or
derived therafrom, such as an antigenic patl, fragment, reglon, domain, loop or other apitope thereol. In one particular
aspeat, said antigenic determinant may be an extraceliular pant, region, domain, loop or othar exdraceliular apitope(s).

50 [0258] In the above methods, the set, collection or library of Nanobody {or ISV} or Vi, sequences may be displayed

on a phage, phagemid, ribosoma or suitable micro-organism {such as yeast), such as to facilitate screening. Suitable

methods, techniques ang host organisms for displaying and screening {a set, collection or library of) Nanobody {or 1BV}
sequencas will be clear to the parson skilled in the ant, for axample on the hasis of the Rurther disclosure herein. Reference

is also made fo WO 03/054016 and {o the review by Hoogenboom in Nature Biotechnology, 23, 8, 11051118 {2008).

[0256] In another aspec!, the rmsthod for generating Nanobady {or 18V} sequences corngrises af lnast the steps of:

b2
o

a} providing a collection or sampile of cells derived from a species of Camelid that exprass immunaglobulin sequencas;
b} screening said collection or sample of cells for (i} cells that express an immunoglobutin sequence that can bind
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to andfor have affinity for any of IL~174, IL-17F andlor IL-17AF including combinations thereof, and {if) cells that
express heavy chain antibodies, in which substeps (i} and (i} can be performed esserdially as a single screening
step or in any suitsble order as lwo separale scresning steps, so as o provide ot least one cell thal expresses a
heavy chain antibody that can bind o andior has affinity for any of {174, IL-17F andfor IL-1TAF inchuding combi-
nations thereof, and

o} sither §3) isolating front sadd cell the V., sequence present in said heavy chain antibody; or (1) isclating fron said
cefl a nucleic acid sequence that encodes the Yy sequence present in sadd heavy chain antibady, {ollowed by
expressing said Vi, domain.

<

i [O287] In the method according i this aspedt, the colleclion or sample of cells may for example be a collection or
sample of B-calls, Also, in this methad, the sample of cells may be derived from a Camelid that has been suilably
irnraunized with any of IL-174, 1L-17F andfor IL-17AF including combinations thereof or 3 suitable antigenic determinant
based thereon or derived therafrom, such as an antigenic part, fragment, region, domain, ioop or other epitope thereof.
inone particularaspent, said antiganic determinant may be anexiraceliviar part, region, dornain, loop or other exiracelivlar

18 apitope(s).

[0258] The above method may be performed inany sultable manner, as will be dear {0 the skilled person. Reference
is for sxample made to EP 0 542 810, WO 05/19824, WO 04/051268 and WO D41D8377. The scraening of step by is
preferatdy performed using & Bow cytomatry technique such as FADS. For this, reference is for example made to Lieby
et al., Biood, Vol. 97, No, 12, 3820, Particular reference is made to the so-called "Nanoclone ™" technique desaribed in

28 ntemationat application WG 06/0T8372 by Ablynx N.V.

[0259] In another aspect, the method for generating an amino aclkd sequence direcled against any of IL-17A, |ATF
andfor IL-17AF including combinations thereof may comprise at least the steps of

a} providing 3 sel, colection or Horary of nuclaic acild seguences encading heavy chain antibodias or Nanabody {or
% 15V} sequences;
b} screening said setl, colledtion or brary of nudlele acid sequences Tor nudleic achd sequennes that encade a heavy
chain antibody or & Nanobody {or I8V sequence that can bind to andfor has affinily for any of L1784, IL-17F and/or
HA17AF inchuding combinations thersof;
and
¢} isolgting said nucleic acid sequence, followed by expressing the Vyy, sequence present in said heavy chain
antibody ar by exprassing said Nanobody {or IBV) sequence, respeciively.

Tz
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[0260] in such g method, the setf, collection or library of nuclele acid sequences encoding heavy chain antibodies or

Narohody {or ISV} sequences may for eaxampls be a set, collsction or library of nucleic acid sequences encoding a nalve

set, collection or library of heavy chain antibogies or Vy,, sequences; a set, collection or library of nucleic acid sequences

encoding a synthetic or sermi-synthetic set, collaclion or ibrary of Nanobody {or 18V} sequences; andfor a set, collection
or fibrary of nuclede acid sequences encoding a set, soliection or library of Nanohady {or I8V} sequences that have heen
subjected to affinily maturation.

[0261] In a preferred aspect of this method, the set, collection or fibrary of nucleic acld sequences may be an immune

48 set, coliection or fbrary of pucleic acld sequences encoding heavy chain antibodies or Vi, sequences derived from a
Camelid that has bean suifably immunized with any of IL-17A, IL-17F andior L-1YAF including combinations thereof
orwith a suitable antigenic determinant based thereos or derved theradram, such as an anfigenic part, fragment, region,
domain, loop or other epifope thereof, In one particular aspect, said antigenic determinant may be an extracsllular pan,
region, domain, loop or other extraceliular epitops(s}.

44 [0262] In the above methods, the set. collection or fibrary of nuclectide sequences may be displayed on a phags,
phagemid, ribosome or sultable micro-organism {such as yeast), such as fo facililate soreening. Suitable methods,
techiniques and host organisms for displaying and screening (a set, collection or library of} rucleotide sequences encoding
amino ackd sequences will be clear 1o the person skilled in the art, for example on the basis of the further disclosure
herein. Referance is also made to WO §3/054018 and o the review by Hoogenboom in Nabwre Biotechnology, 23, §,

8¢ 1105-1116 (2008).

[6263] Aswill be clear io the skilled person, the screening step of the methoeds described herain can alse be performead

as a selection step. Accordingly the lerm "scresning” as used in the present description can cornprise selachon, streening

or any suitable combination of selection andfor soreening techniques, Also, when & sel, collection or fbrary of seguences

is used, % may contain any sultable number of sequences, such as 1, 2, 3or about 6, 18, 50, 100, 500, 1000, 5000, 104,

108, 10%, 107, 10% or more sequences,

[0264] Also, one or more or all of the sequences in the above set, collaction or library of amino acld sequencas may

be obtained or defined by rational, or semi~empirical approaches such as computer modelling techniguas or biostatics

or datamining techniques.
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[0265] Furthermore, such a set, collection or ibrary can comprise ong, two or more sequences that are varlants fom
one another {e.g. with designed point mutations or with randomized positions), cormpromise mulliple sequences dertved
from a diverse set of nalurally diversiied sequences {&.g. an immune library}}, or any other source of diverse sequences
{as described for example in Hopgenboom et al, Nat Biotechnol 231105, 2005 and Binz et al, MNat Biotechnol 2005,
23:1247). Such set, collection or library of sequences can be displayed on the surface of 3 phage particle, & ribosome,
a bacterium, a yeast cell, a rammalian cell, and linked to the nuclectide sequente encoding the aming acid sequence
within thase carriess. This makes such set, colleclion or Brary amenable to seleclion procedures 10 igolate the desired
amire acid seguenoces of the invention. More generally, when a sequence is displayad on a suitable host or host cell, it
ig aigo pogsible (and custamary} to first isolale from said host or host cell a nuelectide sequence that encodes the desired
Bes sequence, and then o oblain the desired segquence by suitably expressing said nucientide sequencs in 8 sudiable host
organism. Again, this can be performed in any suitable manner known per se, as will be clear to the skilled person.
[0266] Yet another technique for oblaining Vg, sequences or Nanobody {or 18V} sequences directed against any of
L-17A, L-17F andfor IL-17TAUF including combinations thereaf involves suitably immunizing a fransgendc mammal that
is capable of sxpressing heavy chain antibodies {Le. 50 a8 to raise an immune response andior heavy chain antibadies
18 directed against any of L~17A, IL-17F andior IL-17TAF including combinations thereof}, oblaining a suitable biclogical
sample from sald ransgenic mammal that contains (nucleic ackd sequences encoding) said Vi sequences or Nanobody
{or 18V} sequences {such as a blood sample, serum sample or sample of B-celis), and then ganerating Vy, sequences
directed against any of IL-17A, L-17F andfor IL-17AF including combinations thereo!, starting from said sample, using
any suitable technigue known per se {such as any of tha methods described hereln or a hybridoma technique). For
28 pxamphe, forthis purpose, the heavy chain antibody-expressing mice and the further methods and techniques described
in WO 02/085945, WO 04/048784 and WO 08/008548 and Janssens et al, Proc. Natl Agad. Soi USA. 2008 Oct
10;103{4 11 15130-5 can be used. For exampile, such heavy chain antibody expressing mice can express heavy chain
antibodies with any sultable {single) variable domain, such as (single} varlable domains from natural sources {e.g. human
{single} variable domains, Camelid {single) variable dumains or shark (single) variable domaing), as well as for axample
¥ synthelic or semi-synthetic (single} variable domains.
[8287] The invention aiso relates to the Vg sequences o Nancbody {(or 1SV} senuences that are oblained by the
abaove methods, or altematively by a methad thal conprises the one of the above methods and in addition at least the
steps of determining the nuclectide sequence or amine acid sequence of sald Vi sequence or Nanobody {or 18V)
sequance; and of expressing or synthesizing said Vy, sequence or Nanobady {or I8V} sequence in a mannar known
per se, such as by expression in a sultable host cell or host organism or by chemical synthesis.
[0268] As mentioned herein, a padicularly preferred class of Nanobodies {or 1SY's) of the invention comprisas Nano-
bodies {or 18V's} with an amino acid sequence that corrasponds o the amino acid sequence of a naturally cocurring
Ve domaint, but thai has been "humanized”, 1.8, by replacing one or more amine acid residues in the aming acid
senuance of said naturally ncowring Vi, sequence {and in paricular in the framswork seguances) by one or mare of
the amino acid residues that otcur at the corresponding position{s) ina V\, domain from a conventional 4-chain antibody
from & human being {e.g. indicated above), as further described on, and using the technigques mentionad on, page 63
of WQ 08/020079. Ancther particularly preferred class of Nanchodies {or [8V's) of the invention comprises Nanobodies
{or ISV's} with an aming acid sequence that correaponds fo the amino ackd sequence of a naturally aoourring Vi domain,
but that has been "camelized”, La. by replacing oneg or more aming acid residues inthe aminoe acid sequence of a natarally
48 ooourning Vyy domain from a conventional 4-chain antibody by one or more of the amino acid residues that occur at the
carresponding position(s} in a ¥y, domain of a heavy chain antibody, as further described on, and using the lechniques
mentioned on, page 63 of WO 88/020078.
[0269] Other suitable methods and techniques for oblaining the Nanobodies {or I5V's} of the invention and/or nugleic
acids encoding the same, starting fror naturally ocourring ¥y, sequences or preferably Vy, sequences. will be clear
4 from the skifted person, and may for example include the techniques thal are mentioned on page B84 of WO 0800273,
As mentioned hergin, Nanobodies {or I8V s) may in particular be characterized by the presence of one or more "Hallmark
residuss” (as described hersin} in one or more of the framework ssquennes.
[027¢] Generally, immunogiobulin single variable domains (in particuler Yy, sequences and sequence optimized
immunogiobulin single variable domains) can in partioular be characterized by the presence of one or more “Hafimark
3¢ residues”{as described herein in one or move of the framework sequences {again as further described herein).
Thus, generally, an immunogiobulin single variable domain can be definad as an amino acid sequence with the {general}
structure
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FR1-CDRY-FR2Z-CDR2 -FR3 - CDR3 - FR4

b2
o

in which FR1 to FR4 refer to framework regions 1 10 4, respectively, and in which CDR1 to ODRS mefer {o the comple-
mentarity determining regions 1t 3, respsciivaly.
in 3 preferred aspect, the invention provides polypeptides comprising al least an immunoglobulin single variable donain
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that is an amino acid sequence with the {general) structurs

FR1.- CDR1-FRZ - CORZ -FR3 - CDR3-FR4

DK/EP 2705058 T3

irt which FR1 to FR4 refer to framework regions 1 to 4, respectively, and in which COR1T {0 CDR3 refer to the comple-
mentarity determirdog regions 1 o 3, respectively, and o which:

i} ot least one of the amino acid residues af positions 11, 37, 44, 45, 47, 83, 84, 103, 104 and 108 acoording to the
Kabat nurabering are chasen from the Hallmark residues mentioned in Table B-2 below; and in which:

i} said amino acid sequence has & least 80%, more preferably 80%, even more preferably 95% amino acid identity
with at isast ong of the immunoglobulin single variable domains as shown in WO 2009/138519 {see SEQ 1D NOs
1 o 125 herein, or in WO 2009/138518), in which for the purposes of determining the degres of amine acid identity,
the amino acid residuss that form the CDR sequences (indicated with X in the sequences) are disregarded; and in

which:

i) the CDR sequences are generally as further defined harsin (e.q. the CDR1, CDR2 and CDR3 in a combination
as provided in Table (B-2}, note that the CDR definitions are calculated ascording fo the Kabat numbering system}.

Table B-2: Hallmark Residues in VHHs

Pasitton | Human V3 Hallmark Rasidues
114 L.V predominantly L LSV MWFTQEARGHKYNPL
praferably L
37 Y, L usually V FIRY VLAKRBLWONGDT P,
praferably F{t or Y
4448} G B QP G DA KR LP SV, HT.N
W, M, I preferably G, B or Q¥:most
praferably G2 ar QU3
4518 L L RBL P H.FGQSETY.CLDV
praferably L2 ar RS
478 W, Y FR Lforw@ G L8, A V.MRY ERT,
. H, K, Q, N, ; preferably W& LI or F(U
83 Foor K usually R RKELT EE QNS LV, GMLADY
H: preferably K or R; most prefarably K
84 A, T, D predontinantly A PO S HLAVLTEDLRY.NQGE
preferably P
03 W WL RISL G, S K A MY L F TN,V QL PES,
E, G, preferabdy W
1634 G G A8 T D P NE CL preferably 3
108 L M or T; predominantly L QLT R POE K S, T, M, A H; preferably Q
or LT
Notes:
{1} In pardicutar, but not exclusively, in combination with KERE or KORE at positions 43-486.
{3 Usually as GLEW at positions 44-47,
{3} {Usually as KERE or KQRE atpositions 43-46, 8.5, as KEREL, KEREF KQREL, KOQREF KEREG, KGREW
or KOQREG at positions 43-47. Alternatively, also seguences such as TERE {for example TEREL), TQRE
{for example TOQREL), KECE (for example KECEL or KECER], KQCE {for example KQCEL), RERE {for
sxample REREG), RORE {for example RQREL, ROREF or ROREW), QERE {for exampde QEREG),
QQIRE, {for example QOQREW, QOREL or QOQREF), KGRE (for example KGREG), KDRE {for example
KDREV) are possible. Some other possible, but less preferred seguences include for example DECKL
ang NVCEL.
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{continued)
Position | Human V3 Hallmark Residues
{4 With hioth GLEW at positions 44-47 and KERE or RURE at positians 43-48,
8 {5} Cften as KP or EP at positions 83-84 of naturally ocouring Vi, domains,
{6} In particylar, but not exclusively, in combination with GLEW at positions 44-47.
{7} With the proviso that when positions 44-47 are GLEW, position 108 is ahvays Q in (non-humanized) Vi
sequences that also contain a W at 103,
" {8} The GLEW group also containg GLEW ke sequences al positions 44-47, such as for exampie GVEW,
) EPEW, GLER, DQEW, DLEW, GIEW, ELEW, GPEW, EWLP, GPER, GLER and ELEW.

Again, such immunogiobulin single variable domains may be derived in any suitable manner and from any suitable
source, and may for example be raturally oosurring Vi, sequences {Le. from a suilable species of Camslid, e.g. #ama)
18 o synthetic or seerd-gynthetic VHs or Vis {e.g. from buman). Such immunoglobidin single vanable domains may include
“huimanized” or otherwise “sequence oplimized” VHHs, "camelized” immunoglobulin sequences {(and in particular
camelized heavy chain variable domain sequences, Le. camelized YHs), as well as human VHs, human VLs, camelid
ViHs that have been altered by technigues such as affinity maturation {for example, starting from synthetic, random or
naturally occurring immunoglohulin sequencaes), CDR grafting, veneeting, combining fragments derived from different
20 immunogiobulin sequences, PCR assembly using overlapping primers, and similar techniques for engineering immu-
noglobulin seguences well knowrn to the skilled person; ar any sulfable cornbination of any of the foregoing as further
described herein.
[0271] In another preferrad, bul non-limiling aspect, the invention relates to a Nanobody {or ISV} as described above,
in which the CDR sequences have at least 70% amino acid idendily, preferably at least B0% amine adid identity, more
28 preferably at least 90% amino acid identity, such as 85% amino acid identity or more or aven essentially 100% aming
acid identity with the CDR seguences of at least ong of the amino acld sequences of SEG 1D NOs: 623 to 883 (ses
Table A-1}. This degree of amino soid identity can for example be determined by detenmining the degree of amino acid
identity {in a manner described herein) hetween said Nanchody {or 13V} and one or more of the sequences of SEQ D
MQs: 623 {0 593 (see Table A-1}, in which the amino acid residues that form the framework reginns are disregarded.
Such Nanobodies {or I5V's) can can be as further describad harein,
[0272] As already mentioned hersin, ancther preferred but non-imiting aspect of the invention relates to a Nanobody
{or {SV) with an amino ackd sequence that is chosen from the group consisling of SEQ 1D NOs: 623 to 833 {ses Tablke
A~1} or from the group consisting of from amine acid sequences that have more than 80%, preferably more than 80%,
more preferably more fhan 95%, such as 9% or more sequence identity (as defined hersin) with at least one of the
amino acid sequences of SEQ 1D NOs: 623 to 633 (see Table A-1).
[0273]  Also, in the above NManobodies {or ISVs):
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i} any amino acid substitution {whenit is pot & humanizing substitution as defined herein}is preferably, and campared
to the corresponding amino acid seguence of SEQ 1D NOs: 6238 10 883 (see Table A1), a conservative aming acid
40 substitution, {as defined herein;

andor

i1} its amino acid sequence preferably contains sither only amino acid substitutions, or otherwise praferably no more
48 than §, preferably no more than 3, and more preferably only 1 or 2 amino acid delelions or insertions, compared o
the corresponding aming acld sequence of SEQ D NOs: 823 1o 683 {see Table A1)
andfor
i) the COR's may be COR's that are derived by means of affinity maturation, for exampie starting from the CDR's
of {0 the corresponding amino acid seguence of SEQ 1D NOs: 823 1o 683 {sre Table A-1}
50
[0274] Preferably, the COR sequences and FR sequences in the Nanobodies {or 1ISV's) of the invention are such that
the Nanobaodies {or 18Y's) of the invention {and polvpeptides of the invention comprising the same)

- bind to any of IL-17A, IL-17F andior IL-17AF including combinations thersof with a dissociation constant (Kg) of
108 o 10-12 molesiliter or less, and preferably 1077 to 10-%2 molesiliter or less and more prefarably 10-% o 10-12
molesfiter §.e. with an associaion constant (K,) of 10% to 10 fiter! moles or more, and preferably 107 fo 10%
literimoles or more and mors praferably 10% to 102 literimoles);
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andior such that they:
~  bind to any of 174, IL-17F andior IL-17A/F including cornbinations thereof with 8 ky,-rate of betwsan 102 Mix

to about 107 M, preferably between 103 M-1g% and 107 M5!, more preferably between 10% Mis-% and 107
b5, such as between 10% M- s and 107 MY,

<

andfor such that they:

«  bindtoany of iL-1TA, L-17F andfor IL-17AF including cornbinations thereof with a ks rate between 1 87 (t,,,=0.6¢
Bes g} and 108 ¢t {providing & near irreversible coroplex with a ty;; of multiple days), preferably between 102 51 and
10-% 5¥, more preferably betwean 107 579 and 10% o7, such as between 104 5% and 10861,

[0275] Preferably, COR sequences and FR seguences present in the Nanobodies {or IS8V's} of the invention are such
that the Nanobodies {or ISV's) of the invertion will bind to any of 174, H-17F andior IL-17 AF including combinations
18 thereof with an affinity less than 500 nM, preferably less than 200 nM, more preferably less than 10 nM, such as isss
thar 500 phd.
[6276] According to one non-imiting aspect of the invention, a Nanobody {or 18V) may be as delined hermsin, bul with
the proviso that it has al least “one amine acid differance” (as defined herein} in at least one of the framework regions
compared fo the corresponding framewerk region of 2 naturally cocurring human Vg domain, and in particular compared
28 ta the corresponding ramewark region of DP-47. Mora specifically, sccording 1o one non-limiting aspect of the invention,
a Nanabody {or 18V} may be as defined herein, bul with the proviso that it has at least “"one aminc acid difference” (as
defined herein) af al isast one of the Mallmark residuss {inchiding those at positions 108, 103 andfor 458) compared o
the corresponding framework region of a naturally cocurring human Vi domain, and in particular compared to the
corresponding framework region of DP-47  Lisually, a Nanobody {or 18V will have atleast one such aming acid difference
3 with a naturally ocourring ¥y domain in af least one of FR2 andfor FR4, and in particudar at at least one of the Hallmark
residues in FR2 andior FR4 {again, including those af positions 108, 103 andfor 45},
[B277]  Alsg, a humanized Nanobody {or ISV} of the ivention may be as delined herein, bul with the proviso that it
has at least "one amino acid difference” {as defined herein} in &t least one of the framework regions compared to the
corrasponding framework region of a naturally coourring Vi, domain. More specifically, according to one noa-limiting
aspect of the invention, a humanized Nanobody {or ISV} may be as defined herein, hut with the provigo that # has at
least "one amino acid difference” {as defined herein} al al least one of the Hallmark resiiues {including thuss at posilons
108, 103 andfor 45} compared o the corresponding framework region of a naturally ocourring Vi domain. Usually, a
runanized Nanobody {or ISV) will have at least one such aming acld difference with & naturally oocurring Vi domain
it at least one of FR2 andior FRY, and in particular at at least one of the Mallmark residuss in FR2 andlor FR4 {again,
including those at positions 108, 103 andior 45}
[0278] As will be clear from the disclosure herein, it is also within the scope of the invention to use natural or synthetic
anatogs, mutanis, variants, allsles, homalogs and orthologs {herein colisctively referred to as "analogs™) of the Nano-
bodies {or I8V's} of the invention as defined herain, and in padicutar analogs of the Nanobodies {or I8Ws) of SBEQ D
NOs 823 to 693 {ses Table A-1). Thus, according to one aspect of the invention, the term "Nanobody {or 18V} of the
48 irvention” in #is broadest sense also covers such analogs.
[8279] Generally, in such analogs, one or more aming acid residues may bave been replaced, deleted and/or added,
campared to the Nancobodies {or {8V's} of the invention as defined herein. Such substitufions, insertions or deletions
may be made I one or more of the framework regions andior in one or more of the CDR’'s. When such substitutions,
insertions or delelions are made in one or more of the framework regions, they may be made at one or more of the
48 Hallmark residues andfor at one ormore of the other positions in the framework residues, although substifulions, inserlions
or deletions al the Hallmark residuss are generally lass prefered {unless these are sullable humanizing substihifions
as desoribed herein).
[0280] By means of non-imiting examplas, a substifution may for example be a conservative substitution {as described
herein} andfor an amino acid residue may he replaced by another amine acld residue that naturally ocours at the same
5¢  position in another Vyy domain (see Tables B-4 to B-7 for some non-limiling examples of such substitutions), although
the invention is ganerally not limited thereto. Thus, any one or more substitutions, delelions or insertions, or any corn-
biration thereof, that either irnprove the properties of ihe Nanobody {or ISV} of the invention or thal st least do nol detract
oo much from the desired propertins or from the balance or combination of desired praperties of the Nanobody {or ISV}
of the invention {i.e. to the extent that the Nanobody {or ISV) is no longer sulted for s intended use) are included within
the scope of the invantion. A skilled persan will generally be able o delerming and selact suitabile substitutions, deletions
or inserlions, or suilable combinations of thered!, based on the disclosurs herein and optionally after a limilad degree
of routine experimeniation, which may for exampls invelve introducing a limited number of possible substitutions and
determining thelr influence on the properties of the Nanobodies {or I13V's} thus oblained.
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[0281] For example, and depending on the host organism used o express the NManobody (or 18V) or polypeplide of
the invention, such deletions andfor substitutions may be designed in such & way that one of more sites for post
transtational modificalion {sunh as one or more glvcosylation sites} are removed, as will be within the abilfty of the parson
skilled in the arl. Alternalively, substifutions or insertions may be designed s0 as to infroduce one or more sites for
attachment of functional groups (as described herein), for example {o allow site-specific pegylation {again as desoribed
herein).
[0282] As can be seen from the data on the Vi, entropy and Vg vanzbility givent in Tables B-4 to B-7 sbove, some
arnine acid residues in the framewaork regions are more conserved than others. Generally, aithough the Invention in its
broadest sense is not fimited thereto, any substitulions, dedetions or insertions are praferably made al positions that are
G less conserved. Also, generally, arnine acid substifulions are preferred over aming acid deletions or ingertions.
[0283] The analogs are preferably such that they can bind to any of IL-1TA, ILATF andfor IL-17AF inchuding combi-
nations thereol with an affinity (suitably measired andfor expressed as a Kpevalue {aciual or apparent), a Kyvalue
{actisal or apparent), a k-rate andior a k erate, o altarmativaly as an IC, value, as further desaribed herein that is
as defined herein for the Nancbodies {or ISV's} of the Invention,
18 [0284] The analogs are preferably also such that thay retain the favourable properties the Nanobodias {or ISV's}, as
destribed hersin,
[0285] Also, sccorging to one preferred aspadt, the analogs have a degree of sequence identity of at least 70%,
profersbly ot least 30%, more preferably at least B0%, such as al least 85% or 89% or more; andfor preferably have at
muost 20, preferably at most 10, even more preferably at most §, such as 4, 3, 2 or only 1 amino acid difference (as
20 defined hargin), with one of the Nanobodies {ar 18VW's} of SEQ 1D NOs: 823 to 6§93 {ses Tabis A-1).
[0286] Also, the framawork sequences and CDR's of the analops are preferably such that they are in accordance with
the preferred aspects defined herain, More ganerally, as deacribed herein, the analogs will have (g} a Q at position 108;
andfor {b} a charged aming acid or a cysteine residus al position 45 and preferably an E at position 44, and more
preferably £ ai position 44 and R at position 45, andfor {¢} P, R or § at position 103,
& [0287] One preferred class of analogs of the Nanobaodies (or ISV's} of the invention comprise Nanobodias {or 1QV's)
that have been humanized (i.e. compared to the sequence of a naturally ocourring Nanobody {or 1BY) of the invention).
As mentioned in the background art ciied berein, such humanization generally involves replacing one or maore amino
acid residues in the sequence of 8 naturally occurring Vg with the amino acid residuss that cocur at the same position
in & human ¥V, domain, such as a human V3 domain, Examples of possible humanizing substitutions or combinations
of humanizing substifufions will be dear o the skilled person, for example from the Tables herein, from the possible
humanizing substitutions mentioned in the background artcited herein, aadior froma comparision betwesn the sequence
of a Nanobody {or ISV} and the sequence of a naturally ocourring human V,; domain.
[0288] The humanizing substitutions should be chosen such {hat the resulling bumanized Nanobodiss {or 1ISV's) still
retain the favourable properties of Nanobodies {or I8V's) as defined heredn, and more prafierably such that they are as
described for anakgs in the preceding paragraphs. A skilled person will generally be able to determine and select suitalile
humanizing substitulions or suitable combinations of humanizing substitulions, based on the disclosure herein and
optionally after a limited degree of routine experimeniation, which may for example involve introducing a imited number
of possible bumanizing substibulions and delermining their influsnce on the praperties of the Nanobaodies {nr 18V's) thus
obtained.
48 [0289] Generally, as g result of humanization, the Nanobodies {or 1I8V's} of the invention may become more “human-
like”, while still refaining the favorable properties of the Nanobodies (or {8V 's) of the invention as deserbed hersin. As
a resul, such humanized Nanobodies {or {8Y's) may have several advantages, such as a reduced immunogenicity,
compared o the corresponding najurally accurdng Vg domains. Again, based on the disclosure herain and optionally
after a limiled degree of routine experimentation, the skilled person will be able o select bumanizing substitutions or
4 suitable combinations of humanizing substilutions which oplimize or achieve a desired or suitable balance betwesn the
favourable propertias provided by the humanizing substitutions on the one hand and the favourable properties of naturaily
oocurting Vi, donains ot ihe other hand,
[0280] The Nanobodies {or I8V's) of the invention may be suilably humanized at any framework residue(s}, such as
at one or more Hallmark residues (gs definad herein) or gt one or more other framework residues {L.e. non-Hallmark
5 residues} or any sullable combination thereof. One preferred humanizing substitution for Nanobodies {or (SV's} of the
"PLRE-103 group” or the "KERE group” s (108 into L1D8. Nanobaodias {or I8V's} of the "GLEW class" may also be
humanized by a Q108 indo L1085 subsiitulion, provided at least one of the other Hallmark residues contains a camelid
{camelizing) substiiution (83 defined herein). For example, as menfioned shove, one parlicularly preferred class of
hsmanized Nanobodies {or 1SV's} has GLEW or g GLEW-like sequence at positions 44-47; ., R or S {and in particular
R} st position 103, and an L at position 108,
[02811 The humanized and other analogs, and nucleic acid sequences encoding the same, can be provided in any
manner known per se, for example using one or more of the fechnigues mentioned on pages 103 and 104 of WO
aBI020079.

<

Tz
%

Gy
&

b2
o

a4



DK/EP 2705058 T3

EP 2 705 058 B1

[02821 Also, in addition to humanizing substitulions as described herein, the amino acid sequencas of the invention
may conlain one or more otherffurther substituions. Again, some preferred, buf non-limiting examples of such otherffur-
ther subsiitutions will becomes olear from the furlher descriplion herein, and for example may includs {and preiarably
essentially consist of) one or more of the folfowing substitutions:

<

{a} one or more conservative aming acid substitubions; andfor
{b} one or more substilulicons in which a “camelid” amino acid residue at a cerlain position is replaced by a different
“camelid” amino acid residue that oocurs at said position, for which reference is for example made to Tables A6 o
A-8 from PCT/ERP2008/066365 {published on June 4, 2009 as WO 08/068827}, which mention the various Camelid
1 residues that peowr as each amino acid posilion in wild-lvpe VHH's. Such substitiutions may even comprise suilable
suhstitutions of an aming acid residue that ocours at a Hallmark posttion with another amine acid residue hat
ocourding at a Hallmark position In a wild-type WYHH (for which reference is for example made to Tables A-B 1o A9
from PCT/ERZ008/086365 {published as WO 09/088627}); and/for
{c} one or more substitutions that Improve the (other) properties of the protein, such as substitutions that improve
18 the long-tenm stability andior progeriies under storage of the grofein. Thase may for example and without imitation
he substitutions that prevent or reduse oxidation events {for axample, of methionine residuss); that preventor redune
pyroghtamate formation; andfor that prevent or reduce isomerisation or deamidation of aspatic scids or asparagines
{for sxample, of DG, DS, NG or NS molifs), For such substitutions, referance is for example made to the Infernational
application WO 08/088235, which is generally directed {o methods Tor stabilizing single immunoglobulin variable
28 dornains by means of such substitulions, and also gives some specific exarmple of suitable substibulions (sae for
example pages 4 and § and pages 10 {0 158). One example of such substibdion may be 1o replace an NS motif at
positions 82a and 82b with an NN motif {of. Table B-8 of the present description};
{d} one or more subsiitutions that improve expression levels in an intended host celf or host organism andfor other
properties that are relevand for productionfexpression in a desired host nell orhost organdsm. These may for axample
% also include substitutions that remove possible sites for {(undesired) post-iranslational modification andfor that oth-
erwise reduce {undesired) post-transiational madification {such as, for exampie and without Hmitation, possible
glycosylation or phosphorylation}, depending on the host cell or host organism 1o be used for expression/production;
and also for example removing sites that may be susceplible to proteniviic cleavage (agsin, depeanding on the host
celf or host organism fo be used)
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[0233] Some specific, but nonimiting examples of bumanized andior sequenced-aplimized amino ackl sequences

of the frvention are given in Figurs 7 and in SEQ 1D NOs: 760 fo 825, and each of thase forms a further aspect of the

present invention. Based on the further disclosure herein, the skilled person will be able o provide other humanized
andior sequenced-optimized amino aold sequences of the invantion.

[0284] Figure 8 and SEQ 1D NOs: B26 1o 837 give some preferred, but non-limiting examples of polypeptides of the

invention based on humanized andfor sequenced-optimized amino acld sequences of the invention as buflding blocks,

and and each of these forms a further aspect of the prasent invention. Based on the further disclosure herain, the skilled
parson will be able to provide other compounds andior polypeptides of the invention that are based humanized andfor
sequenced-oplimized amino acid sequences of the invention.

40 [02858]  As mentioned there, it will be also be clear fo the skilled person that the Nanocbodies {or ISV's) of the invention
{including their analogs) can be designed andfor prepared starting rom human ¥V, sequences {i.e. amino acid seguences
or the corresponding nucleolide seguances), such as for example from human V3 sequances such as DP-47, DP-51
or BP-29, Le. by inkroducing one or more camelizing substitutions {Le. changing one or more amino aoid residues in the
amine acid sequence of said buman ¥, domain inte the amine acid residues that ocowr at the coresponding position

44 in a Vi domain}, so as to provide the sequence of a Nanobody {or ISV) of the invention and/or 50 as 1o confer the
favourable properties of a Nanobody {or I1S¥) {o the ssguence thus obtained. Again, this can generally be performed
using the various methods and techniques referved 1o in the previous paragraph, using an amino acid sequence andfor
nuclectide sequence for & human Yy, dontain as a starting point.

[0286] Some preferred, but non-limiting camelizing substitutions can be derived from Tables B-4 - B-7. i will also he
5¢ clear hat camelizing substitutions at one or mare of the Hallmark residues will generally have a greater influence on the
desired properties than substifulions at ane or more of the other amino acid positions, although both and any suitable
combination thersof are included within the scope of the invention. For example, i is possible to infroduce one or aore
camelizing substitutions that already corfer at least some the desived properties, and then o introduce further camslizing
substitutions that sither further improve said properties andior confer additional favourable properties. Again, the skilled
person will generally be able to determine and sedect sullable camelizing substitutions or suilable combinations of
camelizing substitutions, based on the disclosurs herein and oplionally alter a limited degres of routine exparimentation,
which may for example involve infroducing a limited number of possible camelizing substitutions and determining whether
the favourable properties of Nanobodies {or I8Y's) are obtained or improved {i.e. compared to the original ¥y domain},
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[02871 Generally, however, such camelizing substifutions are preferably such that the resulling an amino acid sequence
at least contains {8} a Q at position 1U8; and/for (b} a charged aming acid or a cysteing residus at position 45 and
preferably sisc an E af position 44, andd more preferably £ at position 44 ang R at position 45; andior (e} P, R or § at
position 103; and optionally one or more further camelizing substitutions. More preferably, the camelizing substituions
are such that they result in a Nanobody {or ISV) of the invention andfor in an analog thereof (a5 defined hergin). such
as in g humanized analog andlor preferably in an analog that is as defined in the preceding paragraphs.

[0288] Nancbodies (or ISV's) can also be derived from Vi, dumains by the incorparalion of substifulions thet are rare

i nature, but nonetheless, structurally compatible with the VH domain fold, For example, bt without being limiting,

these substitutions may include on or more of the following: Gly &t posiion 38, Ser, Val or Thr af position 37, Ser, Thy,

MW Agg, Lys, His, Asp or Glu al posiion 34, Glu or His at position 45, Trp, Leu, Val, Ala, Th, or Glu at positioni 47 S or R
at position B0. (Barthelemy et al. J Biol Chem. 2008 Feb 8;283{(61:3639-54. Epub 2007 Nov 28}

[8288] As will aiso be clear from the disclosure herein, it is also within the scope of the invention 1o use parts or
fragments, or combinations of wo or more parts or fragments, of the Nanobodies {or 1ISV's) of the invention as defined
herein, and in particular parts or fragments of the Nanobadies (or 1I8V's} of SEQ 1D NOs: 623 to 883 {ses Table A1}

1% Thus, according o one aspact of the invention, the term "Nanobody {or 1SV} of the invention”™ in 8 broadest sense also
covers such parts or fragments.

[0300] Generslly, such parts or fragments of the Nanobodies {or i3V's} of the nwvantion {including snalogs thereol}
have amine acid sequences in which, cornparad to the aming acid sequence of the coresponding full length Nanobaody
{or 18V} of the invention {or analng thereof}, one or more of the amino acid residuas at the N-terminal end, one or more

28 aming aoid residuss at the C-lenminal end, one or mare coptiguous internal amino acid residues, or any combinalion
thereof, have been deleted and/or removed.

[0301] The parls or fragments are preferably such that they can bind o any of IL-17A, IL-17F andior IL-17AJF including

combinations thereof with an affirity {sulfably measured andfor expressed as a Kg-value {actual or apparent), a Kg-value

{actual or apparent}, a k,,-rete andfor a Kprate, o alternatively s an 105, value, as further described hersin) that is
¥ as defined herein for the Nanobodies {or 1SV's) of the invention.

[302]  Any pari or fragment is preferably such that if comprises al least 10 contigious amino acid residuas, preferably

at least 20 contiguous amino adid residuss, more preferably at least 30 contiguous aming acid residues, such as al least

4 contiguous aming acid residues, of the aming acid sequence of the corresponding full length Nanobody (or I8V of

the invention.

[0303] Also, any pant or fragment is such praferably that if comprises at isast one of COR 1, COR2 andior CDR3 or at

least part thereof {and in particular af least CORS or at least part thereof). Mare preferably, any part or fragment is such

that it comprises at least one of the CDR's {and preferably at least COR3A or par tharsof} and at least one other CDR

{Le. CORY or CORZ) or al isast part thereo!, preferably connected by sultable framework sequence(s) or at jsast part

thersof. More preferably, any part or fragment is such that if comprises atleast one of the CDR's {and preferably st least

COR3 or pard thereat) and at least part of the hwo remaining COR's, again preferably connected by suillable framework

sequence{s) or al feast part thersof.

[0304] Acoording to another parlicutarly preferred, but non-limiting aspect, such a pant or fragment comprises at lsast

CUOR3, such as FR3, COR3 and FR4 of the corresponding full length Nanobady {or 18V} of the invention, Le. as for

example described in the Internations! application WO 03/050531 {Lasters et al.).

48 [O305] As already mentioned above, itis also possible 1o combine two or more of such parts or fragments {iLe. from
the same or different Nanobodies {or 18V's) of the invention), 1.e. 1o provide an analog (as defined hergin) andfor o
provide further parts or ragments {as defined herain} of a Nanobody {or 18Y) of the invenlion. His for exampie also
possible to combine one or more parts or fragments of a Nanohody {or ISV) of the invention with one or more parts or
feagments of a buman Vi, domain.

44 [0306] According 10 one prefermad aspect, the parts or fragmenis have 8 degree of sequence iderdity of at lnast 50,
preferably at least 80%, more preferably at least 8%, aven more preferably at least 80%, such ax af least 80%, 85%
or 88% or more with one of the Nanobodies {or ISV's) of SEQ D NG:s 823 f0 693 (ses Table A1}

[8307] The parts and fragments, and nuoleic acid seguences encoding the same, can be provided and optionally
combined in any manner known per se. For example, such parts or fragments can be obtained by inserting a stop cadon

50 ina nuclele acid that encodes a full-sized Nancbody {or ISV} of the invention, and then exprassing the nuclels acid thus

oblained in a manner known per se {e.g. a5 desanibad herain. Alernatively, nudleit acids encoding such pants or

fragmenis can be oblained by suilably reslricling & nudleic acid that encodes a full-sized Nanobody {or ISV) of the
invention or by synthesizing such a nucleic acid in a manner known per se. Parls or fragments may also be provided
using techniques for peptide synthesis known per se.

[B308] The invention in iis broadest sense alsn comprises derivativas of the Nancbaodies {or 1SWs} of the invention.

Such derivatives can generally be oblained by modification, and in particudar by chemical andior binlogical {s.g enzy-

matical) modification, of the Nanobodias {or I8V's} of the invention andfor of one or more of the amino acid residues

that form the Nanobodies {or ISV's) of the invention.
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[0309] Examples of such modifications, as wall as examples of amino acid residues within the Nanchody (or 18Y)
sequence that can be modified in such a manner {i.e. sither on the protein backbone but preferably on g side chain},
methods and techrigues thal can be used to intraduce such modifications and the potential uses and advaniages of
such modifications will be clear {o ihe skilled parson.
[6318] For example, such a modification may involve the introduction {e.g. by covalent linking or in an other suitable
manner) of one or more kungtionsd groups, residues or molelies inta or onto the Nanobody {or 18V} of the inverdion, and
in particular of one or more funclional groups, residues or moieties that confer ane or more desired properiies or lunc-
tionadities 1o the Nanochody {or I8V) of the invention. Example of such functional groups will be clear fo the skilled person,
[0331] Forexample, such modification may comprise the introduction {e.g. by covalent binding or in any other suitable
W manner) of pne or mora functionad groups that increase the halfife, the solubility andfor the absorption of the Nanobody
{or {1SV) of the Invention, that reduce the immunogenicity andior the toxiolty of the Nanobaody {or ISV of the invendion,
that eliminate or sitenuste any undesirable side effects of the Nanobody {or I1SV) of ihe Invention, andior that confer
other advantagecus properties io andfor reduce the undesired properties of the Nanobodies {or ISV's) andior polypeptides
of the invention; or any combination of o or more of the foregoing. Examples ofsuch functional groups and of techniques
18 for infroducing them will be clear to the skilled person, and can generally compriae all functional groups and tachniques
mentionad in the general background art cifed hereinabove as well as the funclional groups and techniques known per
se for the modification of phanmaceutical proteins, and in particular for the modification of antibodiss or antibody fragments
{inchuding ScFy's and single domain antibodies), for which refereree is for axample made 1o Remington's Pharmaceuticad
Sciences, 16th ed., Mack Publishing Co., Easton, PA {1880). Such functional groups may for example be linked directly
28 {for example covalently) to a Nanobody {or 13V} of the invention, or optionally via & sulable inker or spacer, as will again
be clear to the skilled persan.
[0312] One of the most widely used techniques for increasing the halllife andfor reducing the immunogenicity of
pharmaceutical proteins comprises attachment of g sultable pharmacologically acceptable polymer, such as poly{eth-
yvlenaglycol) (FEG) or derivatives themof {such as methoxypolylethyleneglyeol) or mPEG). Generally, any suliable form
¥ of pegylation can be used, such as the pegylation used in the ant for andibodies and antibody fragments {including but
not tiited te {single) domain andibodies and Safv's); reference is made to for example Chapman, Nal. Biclechnal., 54,
531-845 {2002}, by Veroness and Harris, Adv. Drug Deliv. Rev, 54, 453-456 (2003}, by Harrls and Chess, Nat. Rev.
Drug. Discov,, 2, (2003) and in WO 04/060265. Various reagents for pegylation of proteins are also commercially
available, fur example from Neklar Therapeutics, USA.
[0313] Preferably, sife-directed pagylation is used, in particular via a cysteine-residue (sees for example Yang et al,,
Protein Engineedng, 18, 10, 761-770 (2003}, For example, for this purpose, PEG may be attached o 8 cysieine residue
that naturally ococurs in a Nanobady {or I18V) of the invantion, a Nanobody {or 18V} of the invention may bs modified so
as to suitably introduce one or mors cysteine residues for attachment of PEG, or an amino scid sequence somprising
one of more cysteine residuss for atfachment of PEG may be fused to the N- andfor C-ierminus of 3 Nanobody {or I8Y)
of tha invention, alt using techniques of protein engineering knwn per se (o the skilled person.
[0314] Preferably, for the Nancbodies {or ISV's} and proteins of the invention, a PEG is used with a molecuiar weight
of more than S000, such as mors than 10,000 and less than 200,000, such as less than 100,000, for example in the
range of 20,000-80,000.
[0315] Another, usually leas preferred modification comprises N-linked or O-linked glycosylation, usually as part of
40 co-fransiational andior post-transiational modification, depending on the host cell used for expressing the Nanobody {or
1SV} or polypeptide of the invention.
[0316] Vel ancther modification may comprise the introduction of ons or more deteciable labels or ather signal-gen-
erating groups of molelies, depending on the intended use of the labelled Nanobody (or 1SV}, Suitable labels and
techniques for aftaching, using and detecting them will be clear o the skilled person, and for exampls includs, but are
48 not fiited fo, the fluorescent Isbels, phosphorescent labels, chemiluminescent Iabels, bicluminescent labels, radio-
isotopes, melals, metal chelates, melallic cations, chromophores and enzymes, such as those mentioned on page 109
of WO 08/020079. Other suitable jabels will ba clear 1o the skilled person, and for example include moleties that can be
detected using NMR or EGR speciroscopy.
[0317] Such labelled Nanchodias {or I8V's) and polypeptides of the invention may for example be used forin vitro, in
50 vive or in situ assays (including immunoassays known per se such as ELISA, RIA, EIA and other "sandwich assays”,
elc.) as well as in vive diagnostic and imaging purposas, depending on the choice of the specific label.
[03148] As will be clear o the skilled person, another modificalion may involve the infroduction of 2 chelating group,
for example to chelate one of the metals or matallic cations referrad to above. Suitable chelating groups for example
include, without limitation, disthylenetriaminepentaacetic acid (DTPA) or ethyienediaminetetraacetic acld (EDTA).
[0319] VYeianotherrodification may comprise the indroduction of a functiona! group thatis one pant of a specifin binding
pair, such as the biolin-{streptiavidin hinding pair. Such a functional group may he used fo link the Nanobady {or 1SV}
of the invention to another protein, polypeptide or chemical compound that is bound o tha other half of the hinding pair,
e through formation of the hinding pair. For example, s Nanohody {or ISV} of the invention may be conjugated to biotin,
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and linked to another protein, polypeptide. compound or carrier conjugated to avidin or streptavidin, For example, such
a conjugated Nanobody {or ISV) may be used as a reporier, for exaniple in 8 diagnostic systemn where a deteclable
signat-producing agent is conjugatad to avidin or streptavidin. Such binding pairs raay for example also be used o bind
the Nanobody {or 18V} of the invention to a carrier, including carriers sultable Tor pharmaceitical purposes. One non-
limiting example are the liposomal formulations described by Cao and Suresh, Journal of Drug Targetting, 8, 4, 257
{2004, Such binding pairs may also be used o link a therapeutically aclive agent to the Nanobody {or {3V} of the invention.
[032G] For some applications, in padicular for those applications in which il is intended {o kill & cell thal expresses the
target against which the Nanobodies {or 1SV's] of the invention are directed {e.¢. in the treatment of cancer}, or to reduce
or slow the growth andfor profiferation such 8 cell, the Nanobodies {or I8V's} of the invention may also be linked fo a
MW toxin or 1o @ toxic residue or molely. Examples of fuxic moeisties, compounds or residues which can be linked to a
Nanobody {or SV} of the invention to provide -~ for example ~ a oytotoxic compound will be clear to the skilled parson
and can for exaniple be found in the prior ant cited above andior in the further description herein, One example is the
so-called ADEPT™ technology described in WO (3/0555827.
[8321] Other polential chemical and enzymatical modifications will he clear io the skilled persan, Such modifications
1% may also be introdused for research purposes (2.4. 1o study funalion-activity relationshipa). Reference is for example
made to Lundbiad and Bradshaw, Biotechnol. Appl. Biocham,, 26, 143151 {1897},
[0322] Praferably, the darvatives are such that they bind o any of IL-17A, 178 andlor -1TAF including combina-
tions thereof with an affinity (suilably measured andfor expressed as g Kp-value {actual or apparent), a Ky-value (actual
or apparent), a k,,,-rate andfor 8 kyerate, or altematively as an ICg, value, as further desaribed herein} that is as defined
28 herein for the Nanobodias {or 1ISV's} of the invention.
[0323] Asmentioned above, the invention also relates n proteins or polypaptides that essentially consist of or comprise
at {east one Nanocbhody {or ISV} of the invention. By “essentially consist of” is meant that the amino acid sequence of the
polypeptide of the inverdion either is exaclly the same as the aniino acld sequence of a Nanobody {or 1SV} of the invention
or correspands o the aming acid seguence of 8 Nanobody {or ISV] of the invantion which has a limiled number of amino
¥ acid residues, such as 1-20 amino acid residues, for example 1-10 amino acid residues and preferably 1-8 aming acid
residues, such as 1, 2, 3, 4, 5 or 6 amino acid residues, added at the aming terminal end, at the carboxy terminal end,
or at both the amino leminal end and the carboxy terminal end of the amino acid sequence of the Nanobody {or {BV).
[0324] Said amino achd residues may or may not change, alter or otherwise influence the (biokgical) properties of the
Manobody {or I8V} and may or may not add further functionalily to the Nanobody {or I3V}, For example, such amino
acld residues:
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- oan comprise an N-terminal Met residus, for example as result of axpression in a helerologous host ceff or host
organism.

- may form a signal sequence or leader sequence that directs secretion of the Nanobody {or 1SV) from a host cell
upon synthesis. Suitable secrelury leader peplides will be clear 1o the skilled person, and may be as further described
herein. Usually, such a leader sequence will be linked to the N-terminus of the Nanobody {or 1SV}, although the
invertion in &S brogdest sense IS not limited thersto,

- ay form 8 seguence or signal that allows the Nanobody {pr I8V) to be dircted fowards andior (o penelrate or
enter into specilic organs, tissues, cells, or parts or compariments of cells, andior that alfows the Nanobady {or [SV)

48 to penetrate or cross a biclogical barrer such as a cell membrane, a cell layer such as a layer of epithelial cells, a

tumor including solid tumaors, or the bioad-brain-barrier. Examples of such amino acid sequences will be clear o
the skilled person and include those mentionad in paragraph <} on page 112 of WO (8/320078.
~  may form a "tag”, for example an amino acid sequence or residue that allows or facilitates the purification of the
Nanobody {or I8V}, for example using affinity techniques divected against said sequence o residue. Thereafter,
44 said sequence or residue may be removed (e.q. by chemical or enzymatical cleavage} to provide the Nanobody {or
18V} sequence {for this purpose, the ag may optionally be linked {o the Nanobody {or 1IBY) sequence via a cleavable
linker sequence or contain a cleavable motif). Some preferred. bul non-limiting examples of such residuss are
mukipie histidine residues, ghitatione residues and a myo-lag {see for example SEQ 1D NO:31 of WO 06/12282),
~  may baone or more amino acid residues that have been funclionalized andior that can serve as a sife for attachment
3¢ of functfonal groups. Suitable aminoe acid residuss and functional groups will be clear fo the skilled person and
include, bud are not fimited o, the amino acld residues and funclional groups mentionad hersin for the dervatives
of the Nanobodies {or {3V's} of the invention.
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According to one embodiment, a polypeptide of the invention comprises or consists of an amine acld sequence selected
from any of SEQ 10 NO: §23 to 683 and B26-838 {i.&. selected from SEQ 1D NGO 823, 824, 625, 626, 627, B2B, 629, 634,
831,632, 633, 634, 835,636, 637, 638, 634, 540, 641, 642, 843, 844, 645, 646, 647, 648, 644, 680, 651, 652, 653, 654,
855, 666, 657, 658, 652, 660, 661, 662, 663, 684, 665, 666, 667, 668, 689, 670, 671, 874, 673,674, 675, 678, 677,678,
679, 880, 581, 632, 683, 684, 685, H88, 887, 538, 688, 630, 591, 692, 893, 826, 827, 828, 2%, 520, 831, 832, 833, 834,
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835, 838, 837 and SEQ 1D NO 838}, wharain the amino acid sequence may comprise up to 6 single amino acid subst-
tutions, deletions andfor ingertions and wherein the polypephide preferably specifically binds to -17A andfor o IL-17-F.
Accarding to another ambadimend, a polypeptide of the invention nomprises or consists of an amino ackd sequence
selected from any of SEQ 1D NO: 623 to 693 and 826-838 {i.e. selected from SEQ 1D NO 823, 624, 625, 826, §27, 628,
§ 829, 630, 831, 632, 833, 634, 825, 636, 637, 838, 638, 840, 641, 642, 43, 644, B45, 646, 647, 648, 648, 650, 851,852,
853, 654, GBS, 656, 857, 658, 659, 680, 681, BE2, BO3, 654, 6B, G6B, BET, BB, 669, 670, 671, §72, 673, 874, 875, 676,
BYT, 878, 678, GRE, 681, 682, 683, 684, 6RS, 0B, D87, 688, 689, 600, Bo1, 642, 683, 826, 827, 828, 82D, 830, 831, 832,
833, B34, 835, 836, 837 and SEGQ 1D NO 838), wherein the amine aoid sequence may comprise up to 6 single amino
acid substitutions, delelions and/or insertions and wherein the polypeptide preferably binds to iL 1748 andfor fo L 17-F
Moo with a Kd of less than § riM and most preferably with a Kd of less than 80 pid.
[8325] According io one embodirnent, a polypeptide of the invention comprises or consiats of an aming acid sequence
salected from any of SEQ 1D NO: 623 {0 683 and 826-838 {i.e. sslecled from SEQ 1D NQ 623, 624, 625, 828, 527, 828,
829, 630, 631, 632, B33, B34, B35, 636, 637, 638, B30, 840, 641, 642, 643, B44, 845 6§46, 647, 648, 649, 850, BL1, 852,
653, 654, 655, 806, 657, 688, 659, 660, 661, 662, 663, 664, 665, 6§66, 667, 668, 669, 870, §71, 672, 873, 674, 675, 678,
1§ 877,678,679, 680, 681,682, 683, 5684, GBS, 684, 687, 688, 589, 690, 691, 692, 6893, 826, 827, 828, 529, 830, 831, 83z,
833, 834, 835, B3E, 837 and SEQ 1D NO B38), wherein the amino acid sequence may comprise up to 3 single amino
acid substitutions, deletions andfor inserions and wherein the polypeptide preferably specifically binds o 1L 17A andfor
o il 17-F,
[0326] According to one embodiment, a polypeplide of the invantion comprisas or consiats of the amino acid sequence
28 SEQ 1D NC 836, whereln the amino acki sequence may compriss upic 1, 2, 3, 4, 8, §, 7, 8, B or up fo 10 single amino
acid substitidions, delelions andfor insertions and wherein the polypeptide preferably specifically binds to t 17A andior
to Il 17-F with a Kd of less than &nM and most prefarably with a Kd of less than 50 pM.
[0327] According tu a further embodiment, a polypeptide of the invention comprises or consists of an amino acid
sequence saleclad from any of SEQ D NO: 823 10 893 and 826-838 (e, selecled from SEQ 1D NO 823, 624, 625, 628,
2 B27, 828,628, 630,831, 832, 833, 634, 635, 836, 837, 838, 639, 0640, 641, 842, 843, 644, 645, 648, 847, 848, 549, 850,
BS1, 652, 653, 654, BE5, B56, 857, 658, 654, 66D, 661, 682, 663, 664, BES, BAG, 687, 608, 668, 670, 871,672, 873,674,
875 676, 677,678, 879, BBO, 881, GB2, 683, 684, 685, 8686, 687, B8, 681, 690, 8691, 682, 683, 826, 827, B2, B29, 830,
831, 832, 833, 834, B35, 836, 837 and SEQ 1D NO 838), whersin the amino acid seguence may comprise up 1o § single
amine acid substitutions, deletions and/or insertions and wherein the polypeptide preferably specifically binds to SEQ
2 NO: 838 andfor to SEG D NO: 84D, preferably with a Kd of less than 5nM and most preferably with a Kd of less than
80 phd.
[6328] According to a further embodiment, a polypeptide of the invention comgprises or consists of an amine acid
sequence selected from any of SEQHD NO; 623 to 693 and 826-838 {.e. aclected from SEQ 1D NQ 823, 624, 525, 628,
Ba7 628, 629, 630, 831, B3Z, 833, 634, 835, 835, B37. 838, 834, 640, 841, 642, 843, 844, 645, 646, 647, 648, B4Y, 850,
851, 652, 683, 854, BED, 656, 657, 658, 653, 860, 661, 682, 6BJ, o4, BA5, 066, 687, 604, 688, 870, 671, 672, 673, 674,
675, 876, 677, 678, 679, 680, 681, 682, 683, 684, 685, 636, 887, 683, 680, 630, 691, 632, 693, 8286, 827, 828, 829, 830,
8§31, 832, B33, 834, 835, 836, 837 and SEQ 1D NO 838}, whersin the amino acid seguence may comprise up fo 3 single
aming acid substiidinns, delefions andlor insertions and whersin the polypeptide preferably specifically binds to S8EQ
D NO: 832 andior to SEQ D NO: 840, preferably with a Kd of less than SnlM and most preferably with @ Kd of less than
48 50 pM.
[0329] Alsgc provided is & polypeptide of the invention, wherein the polvpeptide comprises
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(i) a first amino acid sequence selected from any of SEQ D NO» 640-549 {i.e. selectad from any of SEQ 1D NO 6840,
641, 842, 843, 644, 645, 846, 647, 648 and 84Y), which specifically binds o IL-17F (SEQ ID RO 84Dy and to a

44 haterodimer of IL-17A {SEQ D NO: 838) and HL-17F (SEQ 1D NO: 840}, bid does not specifically bind to IL-17A
{SEQ 1D NO: 838); andior

{il} & second amino acid sequence selectad from any of BEQ 1D NO: 650-893 {i.e. selecied from any of SEQ 1D NQ
G50, 651, 652, 553, 654, 655, 658, 657, 658, 659, 660, 681, 662, 863, 664, 6685, 686, 667, 868, 667, 670, 671,672,

8¢ 673, 874, 675, 876, 677, §78, 678, 880, 681, 882, 683, 584, 685, 6806, 687, 688, 680, 600, 631, 692, 633}, which
specifically binds to H17A {(8EG Y NO: 836), to IL17F {SEQ 1D NO: 840} and o 8 heterodimer of L-17A (8EQ
0 NO: B33 and IL-17F (SEQ 1D N 840},

whersin the first and second aming acid sequence may in total comprise up 1o 6 single amine acid substitutions, deletions
andfor insertions; and

whoaredn said specific binding in each instance ocours with 8 Kd of less than 5 aM.

[0330] According to another aapact, a polypeptide of the invention comprises a Nanoabody {or ISV} of the invention,
which specifically binds 1o at least amino acids 174, Y85 and N8B of R-17A (SEQ 1D NQ: 838). These binding epitopes
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have been shown o be of therapautic valus,
[0331] According to another aspect, a polypaplide of the invention comprises & Nanobody (o 18V} of the invention,
which speacifically binds {o al lsast amino acids R47, RT3, 186 and NES of IL-17F (SEQ 1D NO: 8401 These binding
epitopes have been shown 1o be of therapeutic value.
[6332] Of course also all of the ahove polypeptides can be used and are effective for the treatment of a disease as
disclosed herein.
[0333] According fo ancther aspac!, a polypeptide of the invention camprises 8 Nancbody {or {8V} of the invention,
which is fused at its amino ferminal end, at ils carboxy terminal end, or hoth at its amine terminal end and at its carboxy
terminal end to atleast one further amino acid sequencs, La. 50 as to provide & fusion protein comprising said Nanobody
i {or 1SV} of the invention and the one or more further amine acid sequences. Such a fusion will also be referred to herein
as 8 "Nanobody {or 18V) fusion®,
[8334] The one or mors furthar amino acid sequence may be any suitable and/or desired amino acid sequences. The
further amino acid sequences may of may not change, alter or otherwise influence the {biological} properties of the
Manchody (or 1SV}, and may o may not add further funclionality 1o the Nanchody {or 1SV} of the polypeptide of the
18 invention. Preferably, the furthar amino acid ssquence is such that it confers one or more desired properifes or func-
tionalities o the Nanobody {or 1SV} or the polypaptide of the invention,
[0335] Forexample, the further aming acid sequence may alsn provide a second binding site, which binding sile may
be direcied against any desired profein, polypeptide, antigen, antigenic deteminant or epitope {including but not imited
1o the same protein, polypepiide, antigen, antigenic determinant or epitope against which the Nanobody {or ISV) of the
28 invention is divecied, or a different protein, polypeptide, antigen, antigenic determinant or epitopa).
[0336] Example of such amino acid sequences will be clear i the skilled person, and may generally comprise all
amine acid sequances that are usad in peplide fusiona based on conventional antibodies and fragments thereof {including
but not imited to ScFv's and single domain antibodies). Reference s for sxample made to the review by Holliger and
Hudson, Nature Biotechnology, 23, 8, 1126-1136 {2008},
3 [O337] For sxample, such an samino acld sequence may be an amino acid sequence that increases the halfife, the
solubility, or the abisorplion, reduces the immuncgenicity or the foxicily. eliminates or allenuates undesirable side effects,
andfor confers other advaniageous properties to andior reduces the undesired properties of the polypeptides of the
invention, compared o the Nanobody {or 1SV} of the invention per se. Some non-limiting examples of such amino acid
sequances are serum profeing, such as human serum atbhumin {sae for example WO 00/27435} or haplenic malecules
{for exampie haplens that are recognized by circulating antibodies, see for example WO 98/22141)
[0338] in paricular, it has been dascribed in the art that linking fragrments of immunoglobuling {such as V¥ domains)
o serum albumin or {0 fragments thereof can be used o increase the half-life. Rafarence is for made to WO 00727435
and WO G1/077137). According to the invention, the Nanobody {or I8V} of the invention is proferably sither directly linked
ta serwmn atbumin {or to a suilable fragment thersof) or via a suilable inker, and in particutar via 3 sultsbis paptide linked
sa that the polypeptide of the invention can be expressed as a genstic fusion {protein). According to one spectfic aspect,
the Nanobody (or ISV) of the invention may be linked to & fragment of serum albumin that at least comprises the domain
i of serum albumin or par thereof. Reference ia for example made to WO 077112940 of Ablynx NV,
f0338] Aiternatively, the further aming acid sequence may provide a second binding site or binding unit that is directed
against @ serum protein {(such as, for example, human serum albumin or ancther serum protein such as [gG3), scas to
48 provide increased half-life in serum. Such amine acid sequences for example include the Nanobodies {or 1ISV's) described
below, as well as the small peplides and binding profeins described in WO B1/A1743, WO D1/45746 and WO Q20706489
and the dAb’s described in WO 03/002608 and WO 04/003018. Reference is also made to Marmsan et al., Vaogine, 23
{41}, 4826-42, 2005, as well 8510 EP 0 368 684, as well as 1o WO 08/028877, WO 08/043821, WO 08/043822 by Ablynx
N.V. and US provigional application of Ablynx N.V. entitled "Pepfides capable of binding fo serum profeins”® filed on
44 Decernber §, 2006 {{see also PCT/EPZ007/083348, published as WO 2008/068480 A1)
[0340] Such amine acid sequences may in particular be directed against serum albumin {and more in particular human
serurm atbumin} and/or against IgG {and more in particular human 1gG). For example, such amino acid sequences may
be amino acid sequences that are direcled against (human} serunt atbumin and aming acid sequences that can bind fo
amino acid residues on (human) aerum albumin that are not involvad in binding of sarum glbumin to FoRn {sae for
3¢ example WO 06/0122787) andfor amino acid sequences thal are capable of binding to amino acid residues on serum
albumin that do not form pant of domain 1 of serum athumin {see again for example WO 08/0123787} amino acid
sequences that have or can provide an increased halidife (see for example WQ DBAI280877 by Ablyrx N.V.}; aming acid
sequences against human serum albumin that are cross-reactive with sesum glbumin from at least one spacies of
manmmal, and in particular with 2t least one species of primate {such as, withowt limitation, monkeys from the genus
Macaca {such as, and in particular, cynomolgus monkeys {Macaeca fascicwlaris) andior thesus monkeys {Macaca mo-
iatta)y and baboon {(Fapio wrsinus), reference is again made to WO 08/028877,; amino acid sequences that can bind to
serum albumin in @ pH independent manner {see for example WO 08/043821hy Ablynx NV, entitled "Aning acid
sequennces that hind fo serum proleins in a maoner that is easentislly indepsndent of the pH, compounds comprising
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the same, and uses thereo™) andior amino acid sequences that are conditional binders {see for example WO 08/043822
by Ablynx NV, endiied "Amino acid sequences that bind 10 a desired moleculs in a conditional maonee™).
[0341] Acopeding 1o ancthar aspedci, the one or more furlher amino ackl sequences M3y cwnpriss ong Of more parls,
fragrments or domaing of conventional 4-chain antibodies (and in particular human antibodies) andfor of heavy chain
antibodies. For example, although usually less preferred, a Nanobody {or 15V} of the invention may be linked fo a
conventional {preferably human) Vi, or V, domain or fo a natural or syothetic analog of a Vi, or ¥y domain, again oplionally
vigt & tinker seguensce {including but nol Brmited to other {single) domain antibodies, such as the dAb's described by Ward
et al.).
[0342] The st least one Nancbody {or 3V} may also be inked to one or more {praferably human) Cyt, ©42 andfor
W G domaing, uptionally via a linker sequence. For instance, a Narnobody {or ISV} linked o a sultable Gyt domain could
for example be used - together with sullable light chains - 1o generate anthody fragmentsistructures analogous o
corwentional Fab fragments or F{ab'), fragments, but in which one or (in case of an Flab'), fragment} one or both of the
carventianal Vy, domains lave beern replaced by & Nanobody (or ISV} of the invention. Alse, fwo Nancbodies {or 18Y's)
cauld be linked to 8 Cy3 domain {optionally via a linker) o provide 8 construct with incregsed half-lifs in vivo.
18 [0343] According to one spenific aspect of a polypeplide of the invention, one or more Nanobodies {or 1ISV's) of the
invention may be linked {optionally via a suitable linker or hinge region) to one or more conskant domains {for example,
2 or 3 constand domains thal can be used as part oifte form an Fo portion}, to an Fo pordion asdior to fo ane or mare
antibody parls, fragments or domains that confer one or more effector unclions fo the polypeptide of the invention andfor
may confer the ability o bind 10 one or more Fe recepiors. For example, for this purpose, and without being limited
28 thersto, the one or more further amino acid sequences may comprise one or more CpZ andior G,3 domains of an
antibody, such as from a heavy chain antibody (a3 descrnbed herein) and more preferably from a conventional human
4-chain antibody; and/or may form {part of} and Fo region, for example from IgG (2.9 from IgG1, 1gG2, 1gG3 or igG4),
from igE or from another human ig suchas igA, IgD or ighl. For example, WL 84/04567 B describes heavy chain anfibodies
comprising & Camelid Vi, domain or & humanized derivative thereof {iL.e. a Nanobody (oriSVY), in which the Camelidas
& Cu andior G S domain have been replaced by human Cu2 and G S domains, 50 as to provide an inmmunogiobalin that
pongists of 2 heavy chains sach comprising & Nanobody (or 18V} and human C42 and £,,3 domains {but no Gyt domainy,
which snmunaglobuiin has the effector fusclion provided by the 0,2 and T3 domains ang which inwmwnogiobulin can
hunction without the presence of any light chaing, Other aming acid seguences that can be sullably Hoked to the Nano-
hodies {or 18V's) of the invention so as {o provide an effecior funclion will be clear to the skilled pearson, and may be
chosar o the basis of the desired effector funclion{s). Reference is for example made to WQ D4/058820, W 9842077,
WO DZ2AG56910 and WO 057017148, as well as the review by Hofliger and Hudson, supra; and 1o the nan-prepublished
US provisional application by Ablynx NV, entitled "Consfrucls comprising single variable domains and an Fo porlion
derived from IgE™ which has 3 filing date of Decomber 4, 2007. Coupling of a Nanobody (or ISV} of the invention o an
Fe portion may also lead to an increased half-ife, compared to the corrssponding Nanobody {or 1SV) of the invention.
For some applications, the use of an Fo portion andior of constant doroaing (e, Cy2 andiar Cyd domains) that confer
increased half-life without any biologically significant effector function may also be suitable or even preferred. Other
sultable constructs comprising one of more Nanobaodies {or I8V's) and one of more constant domaing with increased
hiadf-life in vivo will be clear to the skilled parson, and may for example comprise two Nanobaodies {or I8V's} finkerd e a
Gy domain, oplionally via a linker sequence. Generally, any fusion protein or derivatives with increased half-life will
48 preferably have a molecular weight of more than 50 kD, the cut-off value for renal sbsorplion.
[8344] In ancther one speditfic, bul norvlimiting, aspect, in order to foom a8 polypeptide of the invention, one or more
aming acid seguences of the invention may ba linked {optionally via a suitable linker or hings region)} to naturally ocourring,
synthatic or semdsynihetic constant domains {or analogs, variants, mutants, pants or fragments thereof) that have a
reduced {or esgentially no} tendency to self-associale info dimers {Le. compared to constant domaing that naturally
4 oncwr in conventinnal 4-chain antibodies). Such monomeris {i.e. not self-associating? Fe chain varianis, or fragmeanis
thereof, will be clear 1o the skilled person. For example, Helm et al., J Biol Chem 1996 271 7494, describe monomeric
Foy chain variants that can be used in the polypeptide chains of the invention,
[0348] Also. such monomeric Fe shain variants are preferably such that they are still capable of binding to the com-
plemant or the relevant Fe reneplors) {(depending on the Fo portion from which they are derived), and/or such that they
3¢ still have some or all of the effector functions of the Fo portion from which they are devived {or at a reduced level silll
suitable for the intended use). Allernatively, in such a polypeplide chain of the invention, the manomeric Fo chain may
ba used to confer increased hall-dife upon the polypeplide chain, in which case the monomeric Fo chain may also have
rix of essentially no effector functions.
[0346] Bivalentmultivalent, bispecific/multispecificor biparaiopic/multiparatopic polypeptides of theinvention may also
be linked to Fe portlons, in order {o provide polypeplide constructs of the type that is desoribed in the non-prepublished
U8 provisional application US 81/005,331 {prority application of WO 2008/088627 AZ) enfitled “mimunaglobulin con-
structs” filed on Degember 4, 2007,
[0347] The further amino acid sequences may also form a signal sequence of leader sequence that direcls secretion
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of the Nanobody {or 18Y) or the polypaplide of the invention from a hoat cell upon synthesis {for example to provide g
pre-, pro- of prepro- form of the polypeptide of the invention, depending on the bost celf used fo express the polypeptide
of the invention).
[0348] The further amino acid sequence may also form a sequence or signal that allows the Nanchody {or I8V} or
polypeptide of the invention 1o be directed towards andfor 1o peneirate or enter into specific organs, tissues, cells, or
parts or compartments of cells, andfor that allows the Nanobody {or 18V} or polypeptide of the invention to penetrate or
cross & biclogical barrier such as 8 cell membrane, a cell Jayer such as 8 layer of epithelial cells, & humor inchuding solid
tumorg, or the blood-brain-barrier, Sultable examples of such amino acld sequences will ba olear 1o the skilled person,
ang for example include, but are not limited to, those mentioned on page 118 of WO BEA2GOTY. For sorme applicstions,
LG in particular for those applications inwhich itis intended to kil a cell hat expresseas the target against whith the Nanchodies
{or 18V s} of the invention are directed {2 4. in the treatment of cancer), or to reduse or slow the growth andior profiferation
of such a caff, the Nanobodies {or 1SV's) of the invention may also be linked {o a {cytoiloxic protein or polypeptide.
Examples of such toxic proteing and polypeplides which can be linkad 1o a Nanobady {or 15V} of the invention o provide
- for example - a cyltotoxic polypeptide of the invention will be clear to the skilled person and can for example be found
18 in the prior art cited ahove andior in the further description herein. One example is the so-called ADEPT™ technology
describead in WO 03065527
[0348] Acoprding to one preferred, but non-firmiting aspect, said one or more further amino acid sequences comprise
at least one further Nanobody {or I8V}, so as to provide a polypeptide of the invention that comprises at least two, such
as three, four, five or more Nanchodias {or IBV's}, in which sald Nanobaodies {or ISV'3) may optionally be linked via one
28 pr more linker sequances {as defined hereind. As described on pages 118 and 120 of WO 08/020078, polvpeptides of
the invention that comprise two or more Nanobodies (or 18V's), of which at least one is a8 Nanobody {or {5V} of the
invention, will alsc be referred to herein as "multivalent” polypeptides of the invention, and the Nanobodies {or ISV's)
present in such polypeptides will also be referred o herein as being in a "mullivalent formal”. For example, "bivalent”
angd "tivalent” polypeptides of the invention may ke as further described on pages 119 and 120 of WO 08020079,
& [0350] Polypepiides of the invention that contain af least tvo Nancbaodies {or 1SV's}, in which al least one Nanobody
{or 18Y) is directed against a first antigen {i.e. against any of -17A, IL7F andfor IL-17AF including combinations
theraof} and at least one Nanobody (or 18V} is directed against a second antigen {i.e. different from any of {L-174, i~
17F andior L-1TAF including combinations thereof), will also be referred {o as "multispecific” polypeptides of the inven-
fian, and the Nanobodies {or (8VY's) present in such polypeplides will alsa be referrad 1o herein as being in a "multispecific
format™. Thus, for example, a "hispecfic” polypeptide of the invertion is a polypeptide that comprises at least one
Nanobody (o I8V} directed agsinst a first andigen {L.e. any of ILTA, IL17F andfor ILTAF incluging combsinations
thereol) and at least one further Nanohody {or 18V} divected against a second antigen {i.e. different from any of 1L-174,
IL-17F andfor IL-1TAF induding combinstions thereof), whereas a "rispecific” polypeptide of the invention is a polypep-
tide that comprises at least one Nanobody (of I8V directad against a first antigen (e, any of L-17A, 1L-17F and/or i~
17AMF including combinations thereof), at leas! one further Nanobody {or 18V} directed against a2 second antigen {i.e.
different from any of IL-17A, 1-17F andfor IL-TTAF including combinations thereol) and at least one further Nanobody
{or ISV) directed against a third antigen (Le. diferent from both any of IL-17A, IL-17F andfor -17AF including combi-
nations thersof, and the second antigen: stc.
[0351] Accordingly, inits simplest form, a bispecific polypeptide of the invention is a bivalent polypeplide of the invention
40 {as defined herein}. comprising a first Nanobody {or 18V} directed againstany of IL-174, IL-17F and/or - 17AF including
cambinations thereof, and a second Nanobody {or ISV) directed against a second antigen, inwhich said first and second
Manobody {or ISV} may oplionally be linked via a inker sequence {as defined herein}; whereas a rispecific polypeplide
of the invention in s simpiest form is a wivalent polypeplide of the invention {as defined hersin), comprising & first
Nanobody {or 1SV} dirscted against any of {L-17A, IL-17F andfor IL-17AF including combinations thersof, a second
44 Nanabody {or ISV} directed against a second antigen and a third Nanobody (or 18V) directed against a third antigen, In
which said first, second and third Nanobaody {or ISV} may optionally be linked via one or more, and in particular one and
more, in particular two, linker sequences.
[0352] However, as will be clear from the descriplion hereinabove, the invention is not Himited thereto, in the sense
that a multispecific polypeptide of the Invention may comprise at laast one Nanobody {or ISV} againat any of L-17A, -
5¢  17F andfor IL-1TAIF including combinations thereod, and any number of Nancbhodies {or 1SV's} directed against oneg or
mare antigens different frorm any of -17A IL1TF andfor ITAF indluding combinations thermof.
[0383] Futharmore, although it is encompassed within the scope of the invention that the specific order or arrangement
of the various Nanocbodies (or 18V's] in the polypeplides of the invention may have some influence on the proparties of
the final polypeptide of the invention {including bt not limited 1o the affinity, specificity or avidity for any of L-17A, 1L~
17F andfor lL-1 TASF including combinations thereof, or against the one or mors other antigens}, said orderor arrangement
i usually not critical and may be suitably chosen by the shilled person, aptionatly afler some limiled muting sxperiments
based on the disdosure herein. Thus, when raferance is made o a specific multivalent or multispacific polypeptide of
the invention, # should be noted that this encompsasses any order or arrangemeants of the relevant Nanobodies {or1SV's},
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uniess explicily indicated othenwise.
[0384] Finally, it is alse within the scope of the invention that the polypeplides of the invention cordain two or more
Nanabodies {or {8V's} and one or more further aming acid sequences (as mentioned berein}.
[0355] For multivalen] and multispecific polypeptides containing one or more Vi, domains and thelr preparation,
reference is also made to Conrath et al., J. Biol. Chem,, Vol. 276, 10. 7348.-7350, 2001; Muyldermans, Reviews in
Moleculsr Biotechnology 74 {2001}, 277-302; as well as o for sxample WO 86/34103 and WO 88/23221. Some other
examples of sorne specilic mullispegific andfor multivalent polypeplide of the Invention can be found in the applications
by Ablynx N.Y. referrad to herein.
[0358] One preferred, but nanirniting sxample of a mullispscific polypeptide of the invention camprises at least one
Bes Nanobody (or 18V} of the invention and at least one Nanobody {or 18V} that provides for an increasedd hati-ife. Such
Nanobodies for 18V's) may for example be Nanohodiss {or 1SV's) thad are dirented againat a serum protein, and in
particular a humasn serum profein, such as human serum albumin, thyroxing-binding protein, thuran) transferrin, filwin-
ogen, an immunogiobulin such as IgG, IgE or Igh, or against one of the serum proteins iisted in WO 040063018, Of
these, Nanchodies {or 1SV's} that can bind to serum albumin {and in particudar human serum albumin or to 1gG {and in
18 particular human IgG, see for example Nanobhody {or I8V) VH-1 describad in the review by Muyldermans, supra) are
partioutarly preferrad (although for example, for experiments in mice of primates, Nanobodies (or ISV's) against of cross-
reactive with mouse serum atbumin (MSA) or ssrum albumin from said primate, respectively, can be used, however, for
phermaceutioal use, Nanobodies {or 1SV's} against human serum albumin or human 1gG will asually be praferred).
Nanobodies (or I8V's) that provide for increased half-life and that can be used in the polvpeptides of tha invention include
20 the Nanobhodies {or 18V's} direclad agsinst serum aibumin that are described in WD §4/D41865, in WO QBF122787 and
in the further palent applications by Ablynx NV, such as those mentioned above.
[0357] Forexample, the some preferred Nanobodies {or I8V's) that provide for increased haifdife for use inthe present
invertdion include Nanobodies {or 18V} that can bind o amino acid residues on thuman} serum atbumin that are not
frrvobved in binding of serurn albumin to FoRn {sea for axample WO 06/0122787), Nanchodies (or i3V s} that are capable
& of binding o aming acid residues on serum atbumin that do not form part of domain Bl of serum albumin {see for example
WO DB 22787); Nanobodies {or 18V s} that have or can provide antincreasad half-ife {see for example WO 0B/02B8477
by Ablynx NV mentioned herain). Nanobodies {or ISV's) against human serum albumin that are cross-reactive with
serum athumin from at least one species of mammal, and in pagticular with &l least one species of primate (such as,
without Bmitation, monkeys from the genus Macaca {such a3, and in particular, cynomoigus monkeys {Macaca fasaic-
ufaris} andior rhesus monkeys (Macaca mufatfa) and bahoon {(Papiy ursinus)) (see for example WO 08/028977 by
Ablynx NV} Nanobodies (or 1ISV's} that can hind fo serum albumdn in a pH independent manner {see for example
WO2008/043821 by Ablvnx NV, mentionad hersin) andlor Nanobodias {or {5V's) that are conditional binders {see for
example WO §8/043822by Ablynx NV
[0358] Some particularly preferrad Nanobodies {or 1SV's) that provide for increased half-life and that can be used in
the polypeptides of the lnvention include the Nanobudies {or {8V's) ALB-1 in ALBID disclosed in WO DEN22787 (see
Tablas i and 1) of which ALB-B (SEQ 1D NO: 82 in WO 06/122787) is particudarly preferred.
[0359] Acocording 0 a specific, but nonimiting aspect of the inveniion, the polypeptides of the invention contain,
basides the one or more Nanohodies {or ISV's) of the invention, at least ong Nanchody {or IS5V} against human serum
atbumin,
40 [0360]  Generally, any polypeptide of the invention with increased half-life that contains one or more Nanobodies {or
1I5V's) of the invention, and any derivatives of Nanobodies (or ISV's) of the inveniior or of such polypeplides that have
an increased half-life, preferably have a half-iife thal is al least 1.5 times, preferably al least 2 times, such as atleast 5
times, for axample at ipast 10 times or more than 20 dmes, greater than the halfslife of the corresponding Nanobody {or
1SV} of the invention per se. For example, such a derivative or polypeptides with increased halflife may have a halflife
4 thal is increased with more than 1 hours, preferably raore than 2 howrs, more preferably more than 8 hours, such as
mare than 12 hours, or even more than 24, 48 or 72 hours, compared o the corresponding Nanobody {or SV} of the
invention per se,
[0361] in = preferred, bul nonvlimiting aspect of the invention, such derivatives or polypeplides may exhibit a serum
haif-life in hurnan of at least about 12 hours, preferably at least 24 hours, more preferably af least 48 hours, even more
5¢  praferably at least 72 hours or more. For example, such derivatives or polypeptides may have a half-life of at least 8
days (such as about 5 fo 10 days), preferably at least 8 days {such as about & to 14 days), more preferably at least
about 10 days (such as about 10 to 15 days), or at least shoul 13 days {such as about 11 o 16 days}, more prefembly
at least about 12 days {such as about 12 1o 18 days or more), of more than 14 days {such a3 showl 14 1o 19 days).
[0362] According to one aspect of the invention the polypepiides are capable of binding 10 one or more molscules
which can inorease the haff-life of the polypeptide in viva. The polypeptides of the invention are siabilised in vive and
thair haif-life increased by hinding to moleculas which resist degradation andfor clearance or sequestration. Typically,
such mnlecules are naturally nccurning proteins which themselves have a long half-dife in vivo. Another preferred, but
non-limiting example of 8 multispecific polypeplide of the Invention comprises at least one Nanobody {or 18V} of the
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invantion and a least one Nanobody {or 1SV} that directs the polypeplide of the invention fowards, andior that allows
the polypeptide of the invention to penelrate or fo enter info specific organs, tissues, calls, or parls or compartments of
cells, andior that allows the Nanobody {or {SV) Io penetrals or cross a biological barder such as a cell nembrang, a call
layer such as a layer of epithelial cells, a wmor including solid tumors, or the blood-brain-barrier. Examples of such
Nariohodies {or 18V's) include Nanobodies {or 1SV's) that are directed towards specific cellb-surface proteing, markers
or epitapes of the desired organ, bssue or cell {for sxample cell-surface markers associated with fumor cells), and the
single-domain brain 8rgeling antibody fragments described in WO 02/057445 and WO 06/040153, of which FC44 (SEQ
2 NO: 188 of WO 06/040153) and FCS {(SEQ D NO: 190 of WO 06/040154) are preferred examples, In the polypeptides
of the invention, the one or more Nanobadies {or ISV's) and the ane or mare polypeptides may be directly inked to each
i other {as for example descaribed in WO 92023221} andior may be linked o each other via ong or more suitable spavers
or linkers, or any combination thersof.
[0363] Suitable spacers orlinkers for use in multivalent and mullispecific polypeptides will be clear to the skilled parson,
and may generally be any linker or spacer used in the art fo link amino adid sequences. Preferably, said linker or spacer
is suitable for use in constructing proteins or polypaptides that are intended for pharmacsutical use, Some particularly
18 preferred spacers include the spacers and linkers that are used in the art o link antibody fragmants or antibody domains,
These inchide the inkers mendioned b the general background art cited above, as well a8 for example linkers that gre
used in the arl to construct diabodisg or ScFy fragments {in this respeat, howaver, ifs should be noted that, whereas in
diabodies and in ScFy Fragments, the linker sequence used shoudd have a length, g degree of Rexibility and other
proparties that allow the pertinent Vy, and V| domains fo come togsether o form the complete antigen-binding site, there
28 is na parbcutar imitation on the length or the fexibility of the linker used in the polypeplide of the invention, since sach
Manobody {or 18V} by itself forms a complete antigen-binding site). For example, a linker may be a suitable amine acid
sequence, and in particular amino acid sequences of between 1 and 50, preferably befween 1 and 30, such as between
1 and 10 amino acid residues. Some preferred examples of such aminoe acid sequences include gly-ser linkers, for
example of ihe iype {gly,sen ., such as (for example (Qhyserd, of {glygsergly, as described in WO 3842077 and the
(3830, G515, GS% and GE7 linkers described in the applications by Ablynx mentioned herain {see for example WO
DE040IH3 and WO 0B/122825), as well as hinge-like regions. such as the hinge regions of naturally cocwrring heavy
chain anlibodies or similar sequences (such as describerd in WO 84:04678}. Some other pagicularly preferred linkers
are poly-alanine {such as AAA), as will as the linkers GS30 {SEQID NO: 85 in WO 06/1122825) and GSY {SEQ 1D NG
84 in WO 06/122825). Other suitable linkers generally nomprise organic compounds or polymers, in parlicular those
suftable for use in proteins for phamaceutical use. For instance, poly(ethyleneglycol) moleties have been used o link
antibody domains, see for exampla WO D4/081028. # is encompassed within the scops of the invantion that the leagth,
the degree of flexibility andior other properties of the linker{s) used {aithough not critical, as it usually is for linkers used
irt ScFy fragmernts) may have some influence on the properties of the final polypeptide of the invention, including but
ot fimitad fo the affinity, specificity or avidity for any of IL-17A, L-17F andior IL-1TAIF including combinations thereo,
o for ona of rore of the other antigens. Based on the disclosure herein, the skilled person will be able o delerming the
optimat linker{s) for use in & specific polypeptids of the invention, optionally afler some Hrnited routine sxperiments. For
axample, in multivalent polypeptides of the invention that comprise Nanobodies {or ISV's) direcled against a multimeric
ardigen (such as a multimeric receptar or gther prodnin}, the length and Aexibility of the linker are preferably such that #
allows each Nanobody {or I8V} of the invention present in the polypeptide to bind to the antigenic determinant on sach
48 of the subunits of the mudtimer. Similarly, in a mullispecific polypeptide of the invention that comprises Nanohodies {or
IS5V's} directed against two or more different antigenic delerminanis on the same anligen {for example against differeant
epitopes of an anligen andior against different subunits of & multimeric receptar, channel or protein), the length and
fiexibility ofthe linker are preferably such thatitallows each Nanobody {oriSV o bind to ifs infendad antigenic determinant,
Again, based on the digclosure herein, the skilled person will be abie 10 determing the oplimal linker(s} for use in a
4 gpenific polypeplide of the invention, oplionally after some limiled routine experiments. | is also within the scope of the
invention that the linker{s} used confer ane or more other favouralde properties or functionality {o the polypeptides of
the invention, and/or provide one or more sites for the formation of derivatives andlor for the altachment of functional
groups {e.g. as described herein for the dedvalives of the Nanobodies {or iSV's) of the invention). For example, linkers
oontaining one or more charged amine acid residues {see Table A-2 an page 48 of the International application WO
50 B/G20079) can provide improved hydrophilic properties, whereas linkers that formt or contain smali epitopes or tags can
be used for the purposes of detection, identification andfar purification. Again, based on the disclasure herein, the skilled
parson will be able o determine the oplimal linkers for use in a specific polypeptide of the invendion, optionatly after
some limited routing axperiments. Finally, when two or more linkers are used in the polypeptides of the invention, these
linkers may be the same or different. Again, based on the disclosure herein, the skilled person will be able to determine
the optimal linkers for use in a specific polypeptide of the invention, aptionally after soroe lirnited routine experiments.
Usually, for easy of expression and production, a polypeptide of the invention will be a linear polypeplide. Howaver, the
invention in its broadest sense is not limited thererto. For example, when a polypeptide of the invention comprises three
of more Nanocbodies {or I8V's), i is possible o link them by use of a linker with three or more "arms”, which gach "am”
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being linked to a Nanobaody {or 18V}, 50 as to provide a "star-shaped” construct. i is also possible, although usually lass
preferred, (o use circular constructs. The invention also comprises defvatives of the polypeptides of the invention, which
may be assentially analogous o the derivalives of the Nanobodiss {or 1I8V's) of the invention, 1 .e. ax describad harein,
The invention also comprisas proteing or polypeptides that "essentiaily conaist” of a polypeptide of the invention {in which
the wording "essentially consist of has easentially the same meaning as indicated herginabove).
[3364] According 1o one aspect of the invention, the polypeptide of the invention is in essentially isolaled from, as
definad herein. The amine acid sequences, Nanobodies {or I8V's), polypeplides and nuclsic acids of the invention can
be prepared in a manner koown per se, as will be clear (o the skilled person from the further description herein, For
example, the Nancbodies {(or 18V s} and polypelides of the invention can be prepsred in any manner kaowr per se for
W the preparation of antibodies and in particular for the preparalion of anfibody fragments {including but ad timited o
{single} domain antbodies and ScFy fragmants). Some prafarred, but non-limiting methods for preparing the amino acid
sequences, Nanobodies {or 1ISV's), polypeptides and nuclsic acids include the methods and {echiniques desoribed herain,
[0385] As will be clear to the skilled person, one particularly useful method for preparing an amino acid sequence,
Manchody {or ISV} and/or g polypeptide of the invention generally comprises the staps of

<

5
iy the expreasion, in a suitable host cell or host organism {aiso referred o herein as a "host of the invention”} or in
another suifable sxprassion system of 8 nucleic acid that encodes said amino acid sequence, Nancbody {ar {8V)
or polypeptide of the Invention (also referred o heraln a8s a "nucieic ackd of the invention™, oplianally followed by
i) isolating and/or purifying the aming acid seguance, Nanobody {or ISV} or polypeptide of the invention thus obtained,
20

[0366] In parlicular, such a method may comprise the steps of

i) cullivating andfor maintaining a host of the invention under conditiors that are such that sald host of the invention

expressesandfor produces al least one aminc acid sequencea, Nanobody {oriSV) andiur polypeptide of the invention;
& aptionally followed by

iivisolating andror purifying the armino acid seguence, Nanobody {oriSV) or polypeptide of the invention thus obtained.

[0387] A polynucieicacid of the invention can b in the form of single or double stranded DNA or RNA, and is preferably
in the form of double stranded DNA. For example, the nuclentide seguences of the invention may be genomic DNA,
cDNA or synthetic DNA {(such as DNA with a nodon usage thet has heen specifically adapted for expression in the
infended host call or host arganismy). According to one aspact of the invention, the nudleic acid of the invention i in
easentially isplated from, as defined herein. The nuclelc acid of the invention may also be in the form of, be present in
andior be pant of a vector, such as for example a plasmid, cosmid or YAC, which again may b in sasendially isolated
farm. The nucleic acids of the invendion can be prapared or obfained In & manner known per s&, based on the information
on the aming acid seguences far the polypeptides of the invention given herein, andfor can be isokated from a suitable
natural source. To provide analogs, nucleotide sequencas encoding naburally occurring Vg domains can for example
be subjected to site-directed mulagensesia, 8o at to provide a nucleic acid of the invention encoding said analog. Also,
as will e clear to the skilled person, to prepare a nucleic acld of the inverdion, also several nuchotids sequances, such
as ai least one nucieolide sequence encoding a Nanobody {or ISV} and for example nucleic acids encoding one of more
48 linkers can be linked fogeather in a suitable manner. Techniques for genearating the nuclels acids of the invention will be

clear to the skilled person and may for instance include, but are not limited 1o, automated DINA synthesis; site-direched

mutagenesis; combining two or more aabrally ocowrring andine syathetic sequences {or fwo or more parts thereof?,

introdustion of mutations that lead o the expression of a truncated expression produat; introduction of ong or more

rasiriclion sites {e.g. o creats cassaltes andior regions that may sasily be digested andfor ligaded using suitable restriction
4 enzymes), andfor the introduntion of mulations by means of & PCR reaction using one or more "mismaiched" primers,

using for example a sequence of a naturally occurfing form ofany of IL7A, IL-17F andior 1L-17AF including combinations

thereof as a tamplate. These and other techniques will be clear to the skilled parson, and reference is again made to

the standard handbooks, such as Sambrook et al. and Ausubel el al., mentioned above, as well as the Examples below.

The nuciaic acid of tha invantion may also be in the form of, be present in and/or ba part of 8 genetlic construct, a5 will
50 be clear to the person skilled in the art and as described on pages 131-134 of WO 08/020079. Such genetic constructs
generally comprise at least one nucleic acid of the invention that is optionally linkad 10 one ar more elemenis of genatic
constructs known per se, such as for example one or more suitable regulatory elements {such as a sultable promdtar(s),
enhancer(s), terminator(s), slo. } and the fusther slements of ganelic constructs referred fo harein, Such genstic constructs
comprising at least one nucleic acid of the invention will also be referred to herein as "genslic conatructs of the invention®.
The genetic consiructs of the invention may be DNA or RNA, and are preferably dovble-stranded DNA. The genstin
constructs of the invention may alsc ba in a form suitable for transformation of the intended host cell or host organism,
in a form suitable for infegration into the genomic DNA of the intended host celt or in a form auitable for independent
replication. maintenance andfor inheritance in the intended host organism. For instance, the genetic constructs of the
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invantion may ba in the form of a vector, such as for example a plasmid, cosmid, YAC, a viral vecior or ransposon. In
particular, the vector miay be an expression vector, Le. a vector thad can provide for expression in vitro andior in vive
{e.4g. in a sullable host call, host crganism aniior expression systemn).

[0368] In a preferred bid non-limiting aspect, a genetic consiruct of the invention comprises

<

i} at least one nudleic acidd of the invention; operably connecied to

ii} one or rore reguiatory elemends, such as a promoter and optionally a8 suitable terminator;
arid aptionglly alse

iif} one or more further slements of genstic construnts known per se;

i which the terms “operably connested” and "nperably linked” have the meaning given on pages 131-134 of WQ
08/0Q20079; and in which the "regulatory elemenis”, "promoter”, erminator” and "urther slements” are as deseribed on
pages 131-134 of WO 08/020079; and in which the ganstic constructs may further be as desoribed on pages 131-134
of WO 08/020079.

18 [0389] The polynucleic acids of the invention may be usad to transform a host cell or host organism, Le. for expression
andfor produstion of the amino acid sequence, Nanohody {or I8V} or palypeptide of the invention. Sultable hosts or host
calls will be clear to the skilled person, and may for example be any sultable fungal, prokaryolic or eukaryotic cell or call
line or any suitable fungal, prokaryolic or eukaryotic organism, for exampls those described on pages 134 and 135 of
WO 0B/020079.; as wall as all other hosts or hoat cells known per se for the expression and production of antibodies

28 and antibody fragments {including but not limited to {single) domain ardibodies and ScFv fragments), which will be dear
to the skilled parson. Referencs is also made o the general background art ited hereinabove, as well as to for example
WO 04/20457 WO 86/34105; WO 98/42077, Frenken et al., {1988}, supra; Riechmann and Muyldarmans, (1999), supra;
van der Linden, {2000}, supra; Thomassen et al., (2002), supra; Joosten of al., (2003}, supra; Joosten et al., (2008},
supra; and the further refersnces oited herein.

2 [O370] The polypeplides of the invention can alse be infroduced and expressed in one or more cells, tissues or organs

of a multicellular organism, for example for prophiiactic andfor therapeaudic purposes {e.g. a8 a gene therapy), as further

described on pages 138 and 136 of in WO 08/020079 and in the further references cited in WO 08020079,

[0371] For expression of the Nanobodies {or 18V'3) in a cell, they may also be expressad as so-called “intrabodies”,

as for example describad in WO 84/02610, WO 85/22618 and US-A-70D4240; WO 03/014860; in Catlanao, A. & Bincea,

S, {1997} intraceliular Anfibodies: Developmant and Applications. Landes and Springer-Verlag; and in Kantermany,

Methods 34, {2004), 163170,

[6372] The polypeptidas of the invention can for example also be produced in the milk of tranagenic mammals, for

example in the milk of rabbils, cows, goals or sheep {ses Tor example US-A-6.741 957, US-A-6.304,489 and US-A-

£.849 882 for general techniguss for introducing trans genes inte mammals), in plants ar parts of plants including but
not limited to thei leaves, Towers, Fruils, seed, roots o turbers {for examplie in tobacco, malze, soybean or aifalfa) or in
for example pupae of the sitkwotrm Bombix mon,

[0373] Furthermore, the polypeptides of the invention can also be expressed andfor prodused in cell-free expression

systerns, and suilable examples of such systems will be clear o the skilled perasan. Some prefared, but non-limiting

examples include expression in the wheat germ systemy; in rabbit reficulovyte lysales; or in the £ coll Zubay system.

48 [0374] As mentioned sbove, one of the advantages of the use of Nanobodies {or 1ISV's} is that the polypeptides based
thereon can be preparsd through expression in & suilable bactenal systemn, and suitable bactenal sxprassion systems,
vectors, hast cells, regulatory elements, sie., will be clear fo the skilled person, for sxample from the references ciled
above. it should however be noted thatthe Invention in ifs broadest sense is po limited o expression in bacterial systems,
[0375] Prefarably, in the invention, an {in vivo ot in vitro} expression system, such as a bacterial expression system,

44 is used that provides the polypeplides of the invenlion in a form that is suitable for pharmaceutical use, and such
expression systems will again be clear 1o the skilled person. As alao will be clear 1o the skilled person, polypeplides of
the invention suitable for pharmaneutionl use can be preparsd using technigues for peptide synthesis.

[0376] For production on industrial scale, preferred heterologous hosts for the {industrial) production of Nanohodies
{or 18V's} or Nanobody (or 18V)-containing protein therapeutics include straing of E. cofi, Fichia pasions, 8. cerevisiae

56 that are suitable for large scale expressiony production/ fermentation, and in particudar for large scale pharmacsutical

{i.e. GMP grade) expression/ productiond fermendation. Suitable sxamples of such strains will be dear o the skilled

parson. Such strains and produchian/expression syslems are also made available by companies such as Biovitrum

{Uppsala, Sweden).

[0377] Alernatively, mammalian cell ines, in particular Chinsse hamster ovary {CHO) cells, can De ussed for large

scate expressionfproductionfermentation, ang in particular for large seale pharmacsutical expressioniproductionfer-

maentation. Again, such expressiondproduction systems are alse made available by some of the companies mentioned
above. The choine ofthe specific axpression system woudd depend in parton the reguirement for certain post-transiational
modifications, more specifically glycosylation. The production of a Nanobody {or 1SV}-containing recombinant protein

Tz
%

Gy
&

b2
o

83



DK/EP 2705058 T3

EP 2 705 058 B1

for which glycosyiation is desired or required would necessitale the use of mammallan exprassion hosis that have the
ability 1o glycosyiate the expressed protein. In this respect, it will be clear fy the skilled person that the glycosylation
patiern abiained {i.e. the kind, number and position of residues sltached) will depend on the cell or cell fine that is used
for the expression. Preferably, either o human cell or cell ling is used (lLe. leading to a profein that essentially has a
human glycosylation pattern) or ancther mammalian call line is used that can provide a glycosylation paftern that is
essentially andior functionally the same as human glycosyiation or at least mimics human glycosylation. Genevally,
prokanvotic hosts such as £ coff do not have the shilily o glycosylate proleins, and the use of lower sukaryales such
as yeast usually leads 1o a glycosylation pattern that differs from human glycosylation. Nevertheless, i should be un-
dersinod that all the foregaoing host cells and expression systems can be used in the invention, depending on the desired
i amino acid sequence, Nanobody (or ISV} or polypeptide to be obtained. Thus, according to one non-limiling aspent of
the invention, the amino acid sequence, Nanchody {or 18V} or polypeptide of the invertion is ghycosylated. According
0 another non-limiting aspect of the invention, the amino acid sequence, Nanobody {or 18V} or polypeptide of the
ivention is non-glycosylated. According 1o one praferred, but non-limiting aspect of the invention, the amino acid se-
gusnce, Nanobody {or 1SV} or polypeptide of the invention is produced in & bacterial cell, in particular a hactesial cell
18 suitable for large scale pharmaceutical production, such as cells of the strains mentioned abova, According to another
prefarred, but non-imiting aspect of the invention, the amino acld sequence, Nanobody {or 18V) or polypeplide of the
invention is groduced in a veast call, in particular & yeast oall suitable for large scale pharmaceutical production, such
as calls of the species mentionad above. Actording fo vel another prefarred, but non-limiting aspect of the invention,
the amino acid seguence, Nanobody {or ISV) or polypaptide of the invention is produced in a mammalian call, in particidar
28 in & human cadf or in a cell of & human cell line, angd more in particular in a buman cell or in a cell of a human opif line
that is suilable for large scale phammaceutical production, such as the cell fines mentioned hereinahove. As further
described on pages 138 and 139 of WQ 08/020079, when expression in a host cell is used o produce the amino acid
sequences, Nancobodies {or ISV's) and the polypeptides of the invention, the amino acid seguences, Nanobodies {or
18V s} and polypeptides of the invention can be produned sither intraceiiufiarly {e.4g. In the oylosol, in the periplasma or
% ininclusion bodies) and then isclaled from the host calls and optionally further purifiad; or can be produced extraceliaiarly
{e.q. in the medium in which the bost cells are cultured) and then isclated from the culture medium and optionally further
purified. Thus, according to one nonlimiting aspect of the invention, the amine acld sequence, Nanobody {or 1SV} ar
polvpeptide of the invention is an aming acid seguence, Nanchody {or 13V} or polypeptide that has been produced
intracethdarly and that has been isclated from the host cell, and in particular from 3 bacterial cell or from an inclusion
body in a bacteriat cell. According t© another nob-limiling aspest of the invention, the amine acid sequence, Nanobhody
{or {8V} or polypeptide of the nvention is an amino acid sequence, Nanchody {or I8V} or polypepiide that has baen
produced extraceliularly, and that has been isclated from the medium inwhich the host cell ia cullivated. Some preferred,
but non-Himiting promoters for use with these host colls includs those mentioned on pages 138 and 140 0F WO 08030079,
Some praferred, but non-limiting secretory ssquences for use with these host cells include those mentioned on page
140 of WO OB/020078. Suitable technigues for transforming a host or host cell of the invention will be dear 1o the skilled
person and may depend on the intended host cellthost organiam and the genstic construct fo be used. Reference is
again made 1o the handhooks and patent applications mantioned ahove. After transformation, 2 step for detecting and
sefecting those host eolls or host organisms that have been succeshudly transformed with the nucleatide senuencefgenstic
construct of the invention may be performed. This may for instance be a selaction step based on a selectable marker
48 present in the genelic construct of the invention or 2 step ibvolving the detection of the aming acid sequence of the
mvention, e.g. using specific antibodies. The {ransformed host cell {which may be in the form or a stable cell line} or
host organisms {which may be in the form of 5 stable mutand line or strain) form further aspects of the present invention.
Preferably. these host cells or bost organisms are such that they express, or are (at least) capable of expressing {e.g.
under sultable conditions}, an amino acid sequance, Nanohody {or 1SV} or polypeptide of the invention {and in case of
4 a host organism: in at least one cell, part, lissue or organ thereof). The invention also includes further generations,
progeny andfor offspring of the host cell or host organism of the invention, thal may for instance be obilained by call
divistonor by sexual or asexual repraduction. To produse/oblain exprassion of the amine acid sequences of the invention,
the fransformed host celf or ransformed host organism may generally be kepl, maintained andior cullured under con-
ditions such that the {desired) amina acld sequence, Nanobody {or 18V} or polypaptide of the invention is expressedipro-
5¢  duged. Sultable conditions will be claar to the skilled person and will usually depend upon the host callfhost organism
used, as well as on the requiatory slements that control the expression of the {relevant) nuclectide sequence of the
ivvention. Again, reference is made o the handbooks and patent applications mentionad above in the paragraphs on
the genetic constructs of the invention, Genarally, sultable condifions may include the use of 8 suitable medium, the
presence of a suitable source of food andior suitable nuirients, the use of a suitable temperature, and optionally the
prasance of a suitable inducing factor or compound {e.g. when the nucleatide sequences of the invention ars under the
cantral of an inducilie promater); alf of which may be selected by the skilled person. Again, under sush conditions, the
amino acid sequences of the invention may be expressed in a constitative manner, in a transient manner, or only whan
suitably induced,
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