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noncoval ent binding interactions between nol ecul es The

invention rghabRpsdse; the field of binding nolecules. Th%d’lﬂ’[ﬁf?&dﬂ%ﬁsé n
particular relates to nmeans and net hods for breaki ng noncoval ent

i nteractions between nenbers of a multimneric protei naceous nol ecul e.
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glutamc acid (Gu), neutralizing their negative charge, and H+ bind

to the 10 factors to bind to each other, enables transcription factors to bind to DNA,
enables proteins (e.g. some hormones) to bind to their receptor, permits the
assembly of such macromolecular machinery as ribosomes, actin filaments,
microfubules and many more.

There are three principle kinds of noncovalent forces. L.e. ionic

15  interactions, hydrophobic interactions and hydrogen bonds.

lonic interactions as exemplified by protein interactions
At any given pH, proteins have charged groups that may participate
in binding them to each other or to other types of molecules. For example,

20  negatively charged carboxyl groups on aspartic acid (Asp) and glutamic acid
(Glw) residues may be attracted by the positively-charged protonated amino
groups on lysine (Liys) and arginine (Arg) residues.

Tonic interactions are highly sensitive to changes in pH. As the pH
drops, H+ bind to the carboxyl groups (COO-) of aspartic acid (Asp) and

25  glutamic acid (Glu), neutralizing their negative charge, and H+ bind to the
unoceupied pair of electrons on the N atom of the amino (NH2 ) groups of
Iysine (Lys) and arginine (Arg) giving them a positive charge. The result: Not

only does the net charge on the molecule change (it becomes more positive) but



unoccupi ed pair of electrons on the N atomof the amno (NH2 ) groups
of lysine (Lys) and arginine (Arg) giving thema positive charge. The

resul t: Notwgnhod@gs the net charge on the nolecule ch L%zhﬁﬁoaooss
beconmes nore positive) but WO 2006/ 080837PCT/ NL2006/ 00 many of

the opportunities that its side chain or main chain groups have for
ionic (electrostatic) interactions with ofher nolecules and ions are
altered. As the pH rises H+ are renoved fromthe COCH groups of Asp
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reason, nostlrd:{aladﬁmnﬁmpbloahemasﬁeduﬂ@s of mrgsl'ctl‘buﬂlwe@r ot ei ns are
directed towards the interior.of the nolecu
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two "oily" nimsdpaiheschargedgesdiemppr oach each ot her cl osely,
di spl aci ng the pol ar water nol ecul es between them The
strength of hydrophobic interactions is not appreciably affected by
changes in pH O in H@ﬂtopdrobﬁeintaratﬁim. aDéiey g gfigenb spmdsn asteractions
exenplified by prot Q{‘}Te i51 a%;sl ngsloups) of such amino acids as phenylalanine and
15 leucine are nonpolar and hence interact poorly with polar molecules like water.
For this reason, most of the nonpolar residues in globular proteins are directed
towards the interior of the molecule whereas such polar groups as aspartic acid
and lysine are on the surface exposed to the solvent. When nonpolar residues
are exposed at the surface of two different molecules, it is energetically more
20 favourable for their two "oily" nonpolar surfaces to approach each other closely,
displacing the polar water molecules between them.
The strength of hydrophobic interactions is not appreciably affected

by changes in pH or in salt concentration.

25 Hydrogen bonds as exemplified by protein interactions
Hydrogen bonds can form whenever a strongly electronegative atom
(e.g., oxygen, nitrogen) approaches a hydrogen atom, which is covalently
attached to a second strongly electronegative atom.
Some common examples; between the -C=0 group and the H-N-

30 groups of separated peptide bonds in proteins (giving rise to the alpha helix



Hydr ogen bonds can form whenever a strongly el ectronegative atom
(e.g., oxygen, nitrogen) approaches a hydrogen atom which is
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-C=0 groups and hydroxyl (11-0-) groups in serine and threonine
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Gependent - onPEHE 4REAUEHTE) Blic &Py IR THRRR tatoractons workin together
are needed to hold structures togethel. The limited strength that these
156 interactions do have requires that the interacting groups can approach each
other closely (an angstrom or less).

Thus a multimer comprising two or more members is, in one aspect,
said to be held together by noncovalent bonds if the two or more members are
linked by at least 3 and preferably at least 5 bonds that each have a bond

20  energy of less than 90-100 kecal/mole. A typical cysteine disulfide bridge linking
two protein chains has a bond energy of about 65 kcal/mole. However, the
strength of this bond is very dependent on the reducing/oxidising environment.
Thus for the present invention, a multimer is said to be held together by
noncovalent bonds when the bonds that link the two or more member chains

25  each have a bond energy of less than 65 kcal/mole, and typically less than 20
kcal/mole. Usually each of said bonds has a binding energy of around 5
keal/mole. Thus two or more members in a multimer that are held together by
noncovalent bonds have a substantial number of noncovalent interactions

working together to hold the structures together and have a surface



Thus for the present invention, a nultimer is said to be held
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member in the multimer. In the present invention this reduction is used to
15  cause dissociation of at least one member from the multimer. In the present
invention the cleavage of a covalent bond is used to reduce the number of
noncovalent bonds per member in the multimer such that the noncovalent
bonds are insufficient to maintain the integrity of the multimer, or the
cleavage of a covalent bond is used to alter the conformation of the member in
20  which this modification has occurred and thereby causing the release of at
least one member from the multimer. After release of the at least one member,
the resulting members can be monomers, multimers or a combination thereof.
Cleavage of a covalent bond in a peptide can be achieved by enzymatic means,
chemical means or physical means. Cleavage of a covalent bond as used in the
95  invention is preferably chemical or physical, i.e. preferably non-enzymatic.
More preferably cleavage of a bond is chemically or light inducible. Further
preferred is that a covalent bond is cleaved in a peptide backbone. A covalent

bond that is preferably cleaved is a bond positioned next to a peptide bond

(thus a bond on the other side of the nitrogen atom).



20 which this nodification has occurred and thereby causing the
rel ease of at | east one nenber fromthe nultinmer. After rel ease of

the at |eas}o9nR pber, the resulting nenbers can be r
0 2006/0 :
il | oo

mul timers or a conbl nation thereof. C eavage of a coval en a
pepti de can be achieved by enzymatic nmeans, chem cal neans or
physi cal neans Cl eavage of a coval ent bord as used in the 25
invention is preferably chem cal or physical, i.e. preferably

Ght  duct bi e Furdiero e ths ot SR s ha et 5
in a peptide;pagkhanfhcebusRbaca iRRREntRA tws oPLRirE hddthNerclthayeth i s

a bond positioned next to a peptide bond (thus a bond on the ot her

si de of the assoragehwitiberch othy VR0 &HS08BTRCTY M2 G6caaduss A% least two
As d, herein, the t mul ti mer i | :
oter nace B gxe, PR Hked ek (B8, Bk dRRea - MPhEEM BBl Bot Oia

a proteinace alns two or nore nenbe

associ at esl Wedvl@aGt@alE6nY I Bhettchegirobliahetiopaavialaesdus mbkealks i on.
At | east two nenbers are only |inked to, each ot hﬁr Vi a, nonc%al ent
i nt er act i onsTaREMesIc RECREIB BB Rtesthanasabiyatieddndhe ArectiRtion The

mul i e ¢ PLORGLNAREONSeRL A6 olo B bk BRY bfeoBhOhEIR 18 G ypically contains

i nt erchangeabl y "usée escri ption. I meric proteinaceous
nol ecul e of uthiapt esepblypapigdé. on typically contains at | east one
pol ypeptide. The ter rﬁ%i on of ngncoval.ent.interacti gn refers.to @

e g if=

regi on where 10 two PTG F ROTLOYBlens (e IO TeER S &P AGeEIP e
other Vi g at 1535 Inote FEMBERS £:80h% Ald 1B8set %if}paa?&ve%h%ﬁwbgmﬁ_st 3 and

This region of noncoval ent interaction preferably does not conprise a
coval ent bondréferatilngt derist Strwecovalenpt eorsnBbissregpreelcrrspnalent jrteyagtion

clear that not .all, .atons participate | n- coval.ent_ i i in
sai d region. pg‘?fﬁlfarb&? fges P&’ PP ET S%VB?%I&SDOPe%gi}‘%nI% sg%d;%égf\%ggpol y)
pepti des arenasshakabedch biler. Itak clea@thihott dlhtoahd partidipatethdn-

participate in noncoval ent interaction jn_sai dmr{:ggi on, . i
monomer i s usevkleri@terachiondn smd e heIRary, HHer sPEOPHE 2GR Ripre
bl ocks a still \Y; ab .y, J: j gleid
noncoval sht _BnRAEY B ARk @SRRi At W Ad £RERCR LS M ARDTlbids
mul ti mer 20 paytidipateis: samevalkntliftbeaction ifirsaind segidn.ot her .

AR GRENTE I ERERCE R AL T

two nmenmbers Whﬁdﬂ% blobleK 8k MR LOUH 88ochedtwivh slMRRhet Shen all

preferably, but not necessarily a proteinaceous nol ecule. A nenber is

typi cal | y butonetvalent bonds are broken. The more than one monomer in the multimer
20 may be the same or different from each other.

The term member is used herein to refer an entity of the multimer
that is noncovalently linked to another member of the multimer. These two
members are not linked via a covalent bond. A member is preferably, but not
necessarily a proteinaceous molecule. A member is typically but not

25 necessarily a (poly)peptide. A multimeric proteinaceous molecule of the
invention is preferably a multimeric protein. A multimeric protein according to
the invention preferably comprises a first member comprising a peptide and at
least a second member comprising a (poly)peptide and/or a protein. Said

peptide preferably comprises said conditionally reactive group.



25 necessarily a (poly)peptide. A nmultineric proteinaceous nol ecul e
of the invention is preferably a nmultineric protein. Anultinmeric
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menber conprising a peptide and at | east a second nenber conprising a

(poly) peptide and/or a protein. Said peptide preferably conprises
said conditionally reactive group. WD 2006/ 080837PCT/ NL2006/ 000038 6
A protei naceous nol ecul e conprises at |east two amno acids in
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modi fied or ri‘l?:tlfs u-l;%glid%ﬁlstamc%da; {)ép%?&ei 2 r%ysrpfcgﬁglr llliglgalt', o %ag%e (partly) circular. A
peptide typically does not have a dominant tertiary structure. It typically
accommodates a range of tertiary structures. A peptide as used in the
20 invention is typically easily dissolvable in diverse solvents. Such solvents are
for instance physiological solutions, such as a physiological sodium chloride
solution. An antigenic peptide that is a ligand for an MHC-molecule typically
has between 8 and 25 amino acids that are linked via peptide bonds.
(Poly)peptides can be modified or not. Typical modifications include those as
25  produced by the cellular machinery, such as glycan addition and
phosphorylation. However, other types of modification are also within the
scope of the invention.
A functional equivalent of an amino acid is a molecule that can

replace one or multiple amino acids in an amino acid chain. The functional

80  equivalent is preferably capable of forming bonds with amino acids in two
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10  needs to be broken. In the present invention the term conditionally reactive

group is used to refer to a reactive group that is incorporated into said
member. The term "conditionally" is used to reflect that the reactive group can
be activated conditionally i.e. in response to a signal or trigger. The number of
conditionally reactive groups can be varied at will. A conditionally reactive

15 group can also be placed at an exact position in the member for instance by
incorporating it into a nascent (poly)peptide chain. In one embodiment the one
or more conditionally reactive groups are placed such that the covalent bond is
broken in a region of noncovalent interaction of the member with at least one
other member in the multimer. In another embodiment, the one or more

20  conditionally reactive groups are placed such that the preferred conformation
of the ligand (e.g. member) is altered such that the affinity of the interaction
with other members of the multimer is reduced.

In one aspect the invention provides a multimeric proteinaceous

molecule comprising at least two members that bind each other via a region of

25 noncovalent interaction, wherein at least one of said at least two members
comprises a conditionally reactive group that, when activated, cleaves a
covalent bond within said member thereby cleaving said member into at least
two smaller members, which in turn reduces the strength of noncovalent
interaction in said region. Cleavage of a covalent bond in a member results in

30  more folding freedom for the resulting chains, thereby reducing the strength of
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noncoval ent &aitlersaltingrpaphatessantloont20% anc prefirabheat lesst $G%g¥xo,lttai ns
have in the F%gtingr. Ip a preferred enbodi ment said nmenber is
cl eaved wit hMPSEPE PEYPER of noncoval ent interaction. This results

in the hyghest reducticdmvehtibhFustherpedidey a kitiReeOyRESRRceous molecule
interaction in said region. The bond that is 5 cleaved by said

condi ti onal | (& medidmievcayppiipingat leastdwoceembietsthab bieppach elbpr via a
positioning ¢ [ iV i e id j id
nmenmber resul %%q?%g’g%%‘%‘i" & (ﬁgﬁtﬁgg%i&a V@%Hne% %lggﬂe&lel ?qs%g&/%ggeﬁ g%; ?VZ%

t hat the | ongesibert coppdise€aubbdlyngppdptchdaswith atondsishal2PYeatige group
preferably at | east 30@6short§r t han sai d, nenpber. 10The_i nventi on .
further proviBd&hersim Hhesr5add ppastive fAewR Ls2Ghiaded) covalent bond within

15  said member is broken resulting in cleavage of said (poly)peptide into at least
two smaller (poly)peptides thereby reducing the strength of said noncovalent

interaction.

In a preferred embodiment said conditionally reactive group

20 comprises a light-s-ensitive or periodate sensitive group. In these embodiments
the conditional step that activates the reactive group is either the presence or
absence of light within a defined wavelength range or the exposure of the
periodate sensitive group to periodate. In a preferred embodiment said light-
sensitive reactive group is a UV-sensitive group. The conditionally reactive

25  group is preferably incorporated into a (poly)peptide. . In a preferred
embodiment said UV-sensitive group comprises 3-amino-3(2-
nitrophenyl)propionic acid (Carlos J. Bosques and Barbara Imperiali. Journal
of the American chemical society 2003 vol. 125 page 7630-7531). This amino
acid is commercially available from Alpha Aesar and is to be protected with a

30  Fmoc protecting group in order to be compatible with solid phase peptide



(a multinmer) conprising at | east tw nmenbers that bind each other via
a region of noncoval ent interaction, wherein at |east one of said at

| east two npghEfRsdPr i ses a (poly)peptide chain W th &cpay 006000038
conditionally reactive group and wherein, when said reactive group |
activated, a covalent bond within 15 said nmenber is broken resulting
in cleavage of said (poly)peptide into at9least two smaller

(poly) peptides thereby reducing the strength of said noncoval ent
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enbodi ment sai d UV-sensitive group. conprises. 3-am no- 3(2- .
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Jour nal of t i LG i _Sogciety 2003 vol . 125 page

7530- 7531) . icgf[g:%p%ggalg?lgg}lgﬂ%o%ﬁi ally avail able from Al pha
Aesar and i sThanbthgpratietadembddinedGatdhperiplade aehsibiye growp comprseter
to be conpatible_w.th solid phas

: epti.de . o
2006/ 0808 37p&Er hzr%@;}b@@eﬁg og-ag‘\?lﬂgqﬂ&%ql?e’qub\%/a}%nt thereof, There are alternative
ort ho-ni 4 opﬁfaxﬁs%ﬁs L€ o fliv¥ictit ko tRBYESeddBMind T2 FhjdroandySemBudh
McCord. Synthesis and m crobi ol ogi cal properties of
3- am no- | hy depstpn@-dmdoiinmong- yddoxseswsteds eofpolirds caglnnnaptess sugar-
Medi ci nal Chem.stry. 1973..vol . 16 P, .1Q43- 104 '
equi val ent off ™88 I‘ri‘% ]TP%%?%%".M%%%% Er?c?f‘llogﬁg &g%‘a%“&%?fet%?ﬂo# bRy lene
3- anmi no- 3- ( 2pBptine RIS tutk JaRE ABé@ibed iach it Thaisrivongs, Alfredo G. Tomasselli,
3-am no3(4-ni trophenyl )propionic acid. A functi oggl e%fuhyal ent_ of
or t ho- ni t r opHessayByMora, Jehipsha, ThepapheMgRughecPisae J. 4 wrst wopeph W.
preferredze ' [ ' tgr Irfiglye 00 PSS B oA
PR S R e R N R R
al ternative Inhibitors of the protease from human immunodeficiency virus: design and

modelling of a compound containing a dihydroxyethylene isostere insert with
high binding affinity and effective antiviral activity. Journal of Medicinal
Chemistry 1991 vol. 34, pp. 2344-2356; Suvit Thaisrivongs, Steve R. Turner,

20 Joseph W. Strohbach, Ruth E. TenBrink, W. Gary Tarpley, Thomas J.
McQuade, Robert L. Heinrikson, Alfredo G. Tomasselli, Joseph B, Moon, John
O Hui, W. Jeffrey Howe. Inhibitors of the protease from human
immunodeficiency virus: synthesis, enzyme inhibition, and antiviral activity of
a series of compounds containing the dihydroxyethylene transition-state

95  isostere. Journal of Medicinal Chemistry 1998, vol. 36, pp. 941-952; and Iwao
Ojima, Hong Wang, Tao Wang and Edward W. Ng. New approaches to the
asymmetric synthesis of dipeptide isosteres via beta-lactam synthon method.
Tetrahedron Letters 1998 vol. 39, pp. 923-926. The synthesis of 4-amino-4-
deoxy-L-threonic acid (diol-containing amino acid building block) which is

30  another periodate sensitive compound is deseribed in James A. Musich and



10 systens that are equivalent to the periodate and 1, 2-di hydr oxy
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met hod. Tet rahedr on. ({et ers. 1993 .val . 923-926. The synthesis
of 4-anino-4-F EW S ud freh 3(% ’tﬂld@%‘f'ﬂ | MEHeE ibtodch other via

bui | di ng ol 0GkYegtblh 61mbms.c3h1BROMISMCAEH

described in Jaer%dé][L A.nlvugl ch andm&%ﬂg%o%%%gy%?/%@gﬁ%g%%gy %(?
Henry Rapoporiertigghiindisigsproteinnpredpibly 2 peptitd predeatimgphretednpned bowmd
Tovs. vol . 1G0PULS: LraletTorh§Ynitea St alitremiity ERNOLERseat Dralains with
di fferent pr ﬁﬁﬁm&oﬁaﬁmh@p&bﬁ@ pidtbﬁ{saﬁtmaﬁ)r%&ﬁacémgéﬁﬁﬁlt?fcoﬁpzex

pr ot ei naceous multiners). In a preferred enmbodi ment

mul timeric pro P eéflg]f%%“iaﬁ\?ﬁﬁlﬁﬁ‘lﬁﬁe pupHssars hpat shadh ptqn@nﬁeﬂﬁemyles of
wherein ggafi rtﬁEsenﬁég’c%’hoﬁgg%ﬂeﬁ?ssm% I@gPI?bd% € ég'g%%ﬁ !5191& cafiegg%r}.i%%ast s&xock

condltlonally reactive gr and wherein nenber "¢

pol ypepti de, pwhisias IDasladdVIth natigamd(peatidesenefor e Weddolspesificdlly
ot her via 10 gr%%itoghof non- coval egﬁ |nte ction. Preferably said
mul timeric protRTHTS Eeimmune gEsion, Jilig sped %Ffﬁm"%?@?% é Sﬁoéoﬁ@ﬁfl de

presenting prov&iss d1@'&§e§3%&nﬂlsﬂﬁﬂk'd‘ﬂé%rrdgfst%rsé@g @g@#{aﬁnﬂwﬁﬁc& cancer
pepti de bi ndi ng EgOt eins are proteins wth X

chaper one pr dBes fos ipstamap &a1M1m1ca$@ﬂrp%]Q4{)|Apttyfemm@haklmf Mh&ﬂm

Preferr e%OCth&’og&%pQﬂgﬂﬁ'y rc]:gm%iex &fﬁb) 1mo ecul E)ro El unctlonanl nﬂ dseuvatlve
and/or analogue thereof. MHC is recognized by T cells. T cells play a crucial
role in the human immune system and a multitude of strategies has been
developed to enhance this natural defence system and boost immunity against
pathogens or malignancies. T cells recognize MHC molecules that have bound

25  aspecific ligand and production methods for MHC molecules that have bound

a specific ligand are of substantial value. In addition, MHC molecules are also
recognized by a series of other receptors providing an additional rationale for
the production of ligand-bound MHC molecules. In addition, definition of
disease associated ligands that bind to MHC molecules is of value for both

30  diagnostic and therapeutic purposes.



15 these heat shock proteins are HSP70, gp9G gpll O and calreticulin.
Heat shock proteins | oaded with antigens (peptides) hare for instance
used to s f stinulate the i mune system This

stinulati gﬁﬁﬁéi"g@%% conbat di verse diseases, for instance dl“z"g@'rlo_ 0e"rsss
caused by the papillomavirus or cancer (See for instance Parm ani et
al, 2004). A preferred nultinmer is a majotl20 histoconpatibility
conplex (MHC) nol ecule or a functional part, derivative and/or

I h f. MHG i T cells
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substantial value. In addition es are a
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to disease 5 praogression. A very Iar%l'1 potential for MAC conpl exes
lies in the |SH?&}%% rﬁ?ﬂfﬂiﬁ%}ﬁlﬁﬁo%ﬂ‘m&rﬁ eafdigtedaliseasnd appr oved

t herapeutic intervenii 1 | i ed

to i sgl ate specific %dﬁn%b?r'?b&al%é%% EI?Q%e%glea%n&cgﬁ ﬁ%@ﬁ@g&flﬁ&

pat hogens or oneipiehamtdi esleﬁnedl bigehd s t}Mmefﬂlﬁkﬁﬁilyrﬂclﬂaa'cggdehs pi:(ﬁcﬁII\L;tLlloré
reparations f r atj ons n addi tion

(F:)orrgl exes rraffn‘%é E%gg‘etr% é’g’r _ S@@Bﬁ&ﬂ"ﬁ@ﬁéﬁ% ipmgetrileg MBElasl T

cel | popubat ingdl8culss i 16! WhoRdhakes ihSSARER: Consequently, MHC molecules are

produced primarily in processes in which the ligand is bound during the

production process. Exchange of this bound ligand for a ligand of choice has
been used, but this process is inefficient because dissociation of ligand is slow
under mild conditions (i.e. near neutral pH and physiological salt

20  concentration). Disso‘ciation of bound ligand can be promoted by exposing MHC
molecules to more harsh conditions (e.g. acidic or alkaline pH), but this also
leads to destabilisation of the MFHC molecule. Consequently, the technology
that is now most widely accepted for the generation of recombinant MEC
molecules is the separate production of a batch of ligand-occupied MEC

25  molecules for each single ligand. This results in a very time consuming and
costly production process, yielding small batches specific for only one

application.

Bakker AH, Schumacher TN. MHC multimer technology: current status and
30  future prospects. Curr Opin Immunol. 2005 Aug;17(4):428-33. Review.




A maj or obstacle for the effective application of MHC nol ecul es
occupied with a defined ligand is the inefficiency of the current

product i on wahhRMsissAhe stability of MHC nol ecul es and iggipalhdckdodd
MHC class | 15 nolecules is | ow when antigen is not bound.

Consequent |y, IMHC nol ecul es are produced Erinarily in processes in
which the ligand is bound during the proddétion process. Exchange of
this bound ligand for a ligand of choice has been used, but this

rocess is inefficie i i ALd .of _|igand i w unde
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one appl i cat i®nsidered Bakk@ionAllp a SCTHFERIFT midlecdd G Mét-id}%'%part thus
r in

technol ogy: current status and 30 future prospects. Curr
| mrunol . 2005YRIfgilY reriras Bva of thredqresins i in an MHC molecule are involved in

2006/ 080837P 8 - cukes can .be.divided in t

cl asses, chﬁgflg{??%?gé%g’q%%a‘éﬁt%@ U F%’i‘?“”é%?BFPIF e%on&?lwvera\f%ther
nol ecul edOcardobiaids plept dxdastatitbepiydaedived hebiddond oﬂ@bb?ﬁid&e%\%@dﬁgai%

t he VHC nol e%e hgﬁl&go i ns, responsj bl e for binding of the peptide

have differ ef¥Pi58 8 rtpadungyons dor ynstage) sherenis sstrapsmeadypredomain

for specificahlayeyRbddBictBDntiReRd i ;@S qfa#: |.phal and
al pha2 donai ns o?}?an %Cnﬁﬁ%g%?@%ﬁogb% e. %lglg%%%sbné%a saeg?(égn%he
consi dered a foumetipwabtheplatdedofonfornMiomae the pleptidd bindinki doned inpadther

t hus typically cantalns.t of e .dogai ns that .in an nol ecul e
are i vl ved PRI st e Hrniate JenRe ortriar. i R RpTeduire: AL thece

typi cal | y5Comthbntore@ssabObAS EhAdcHIMRINTLENGe 51RO xR
i nvol ved in bindi n% of a peptide. Such donmains typically  have ot her

functions. Foerifiebartiag Thes brithe gresean dneambican sheomaytbearregent in a part
eyt sl SOTMIHR SRR U RDSOTR 3o T Sl ek e
O her domains that are involved in peptide binding in an MHC-molecule. Preferably
said MHC molecule is a soluble MHC-molecule, preferably as described in
20 Garboczi DN, Hung DT, Wiley DC. HLA-A2-peptide complexes:
refolding and crystallization of molecules expressed in Escherichia coli and
complexed with single antigenic peptides. Proc Natl Acad Sci U S A. 1992 Apr
15;89(8):3429-33.
In a preferred embodiment said MHC-molecule is an MHC-complex
25  molecule.

A functional derivative of an MHC-molecule is a molecule that is not
derived from nature, but that shares at least a peptide binding property with
an MHC molecule in kind, not necessarily in amount. For instance, modified
MHC-molecules comprising one or more amino acid differences with natural

30 MHC molecules but that retain a peptide binding function are functional



dormai ns can, |like the peptide binding domains, be extra-cellular All
t hese 15 other domains share one characteristic. They are not

directly inyglyResigd; Peptide binding. Thus for the preseiriiysithhR8
they may be present 1n a part of an MHC nol ecule or not, as Iong as

said part conprises at |east two of the domains that are involved in
peptide binding in an MHG nol ecul e. Prefedé@bly said MHC nolecule is a
sol ubl e VHC- nol ecul e, preferably as described in 20Grboczi DN, Hung

DT, WI DC. ; HLA- A2- i d : f.ol di d. tal,lizati
of ol ecul es SAbERRRRL: EEn i P Freap Brip tther aulietreatiy) o
anti geni ¢ pepidnieSsinPrpLrtNd) bepdtthindingd ot Ains FER tABlor More MHC molecules

89(8):3429-33. In a preferred enbodi ment said MAC-nol ecule is an
MHC- conpl ex 2%ndriftadcare apable of binding fypeptiderrar adrer qopgideved Ginchional

MHC- nol ecul e 4 S.: | ' t ' uy h .
shares at | ea%‘%lﬁat%%%t | gg%élaﬁlg)?lﬁlgtﬁ%g%lﬁe&%dax\lﬁ ?c er%%%te%g%ec%% algf%%%t m
ki nd, not fnecibegspiidg ﬁindhlgﬁumainEO@th@&hammnsmdhédiﬁda%@ theltegell es

conpri si ng one, or re am.no aci i fferences wt, atural. 30 IVHC
mol ecul es buttoteated deprthe Vﬁ‘@ﬁ’tb?‘%j‘g‘nﬁﬁﬁbﬁ qr%élelfﬁ QﬁE?H% ngias domeins e HC

WD 2006/ 080834 Rfek{s 260864 Qﬂﬂmﬁﬂaﬁsq o NBY bues tﬁ@bfﬂa?ngg&ggﬁ%giﬁft tlgﬂgg

present invention. Simlarly, nolecul'es conprising (pa
bi ndi ng domai M$I¢ podedule (icy. Witk pdpidlend leouldsSenidmbittcations eagptlidrefore

MR IR X AT S
5 the pepto de bi ndi ngedorminidieculdSharelthatpeptide BindMdikbsati-o 3 Mt
are tolerated are in_the variable donmains of the peptide binding
domai ns of MHeolecules but have evolved to serve a different purpose in the cell. Such
molecules are considered functional analogues of an MHC molecule of the
present invention. Domains that are involved in (poly)peptide binding can be
combined with such domains from MHC molecules. MHC-molecules or
15  functional parts, derivatives and/or analogues thereof may further contain
“other parts that are not normally associated with MHC molecules. Such other
parts may, for instance, comprise labels, tags, association and/or
multimerisation domains and other elements.
The technology of the present invention can be used to specifically
20  destabilize ligands bound to MHC molecules, or to functional parts, derivatives
and/or analogues thereof. Destabilization of the MHC bound ligands then
results in the generation of ligand-free MHC molecules without exposure to
harsh conditions. The resulting ligand-free MHC molecules may then be used
either in the ligand-free form or may be loaded with one or multiple ligands of
25 choice.
Thus in a preferred aspect of the present invention, an MHC
molecule or a functional part, derivative and/or analogue thereof, comprises a
peptide antigen (also referred to as ligand) in the peptide-binding groove of
said MHC molecule or a functional part, derivative and/or analogue thereof.

30  The inducible attacking group or conditionally reactive group is preferably



nol ecul es. Such nodifications typically alter the binding specificity
of the MHC nolecule (i.e. which peptide is bound). Such nodifications

are theref ogg »@fsaQsgpnsi dered functional derivatives of %&qﬁgﬁ%%gs

of the invention. 10Several nolecul es share the peptide bindi
properties of MHC- nol ecul es but have evolved to serve a different
purpose in the cell. Such nol ecul es are céfsi dered functional
anal ogues of an MHC nol ecul e of the present invention. Domains that

are invol ved | Lde binding.can be conbi.ned with sugc .
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derivatives diethahe atldrogse snidvdifal MY n{dlédle br 6 ToheichALHASE, RAvhEve
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may then be used either in the ligand-freé torm or

one or mul ti prapleydiH)erolraulehiaciunctional part, dErimative andboredrerloget

aspect of the,present inveptiaon, an.MEG nolecul.e or funct i onal

palrot , deri vaﬁE P{Q/%e%gnﬁ%rrel%ﬁgieﬁﬁggn? R%‘T‘aégf?e%ﬁ??ﬁrlF §é3§p§1dﬁé‘ﬁ‘t%}gﬁﬁ Bt gen
(al so refierr edptidedsndingafigddve 6f dah@ nREEhilEEnd I 8% HHQQUALAE affibeh
MHC nol ecul e or a functional part, derivative and/or anal ogue

thereof. 30 FREPEIFES &K Bdaeibie Rlepval]e gupioer enddtionaihardagtive geouny dhe

group is pr Efcﬁﬁa?oBEiééioan\QnZ&iQ@/c&ﬁBﬁﬁZ 5%%%3895{199%39? preferred embodiment

said further peptide is an antigenic peptide capable of binding in the peptide-
binding groove of said MHC molecule, i.e. a ligand for said MHC-molecule. The

15  attacking group of the peptide may be induced, thereby resulting in release of
the peptide fragments from the multimer. If the further peptide is also present
in the composition, this peptide can now take the place of the leaving
fragments. The resultant MHC-molecule or functional part, derivative and/or
analogue thereof is thereby loaded with the further peptide. Thus the

20 composition contaiﬁs the newly loaded MHC-molecule (or functional part,

derivative and/or analogue thereof) and fragments of the leaving peptide.

In another aspect the invention provides a method for producing an
MHC molecule or a functional part, derivative and/or analogue thereof, or a
26 MHC-molecule complex comprising a further peptide, comprising producing an
MHC molecule comprising a temporary peptide having an inducible cleavable
group or conditionally reactive group that, when activated, cleaves said
temporary peptide into at least two smaller peptides that exhibit reduced
binding affinity for said MHC molecule. Said temporary peptide is preferably
30  present in the peptide-binding groove of said MHC molecule or a functional



14 present in the peptide antigen as this warrants rel ease of the
pepti de antigen fromthe otherw se unnodified MHC nol ecule or a

functi onal ‘Q%Irg';,%mg yvative and/or anal ogue thereof. Thgpé’re'@&v%)(é{ﬁm%s

| i gand-free C nmol ecul es may be used directly or be lo one
or nore other ligands. To this end the 5 invention further provides a
conposition conprising a multineric proteth of the invention. Such a
conposition can be provided with ligand to be | oaded onto the

IVHC- nol ecul e. us,.. further. provi.ded is a.fgkQr histoc atihility
conpl ex (M—IC)pa-FEnP)’I %%ﬂ’lfa W_Sranél/ luﬁﬁl?%‘f?a?fssﬁé# @#@é’ﬂ‘?‘\?‘é‘f]@v %?%rod _

anal ogue t hergeferabipeeiber abmpRRst abieaivhg SAHGIREBRY Sroup o2 cBERikicd ]l
antigen in the 1Q peptide-bi ndi roove of said nolecule and wherein

ng > Of . n,
sai d peptide r&ﬁ?ﬁl@eﬁ‘ownﬁﬁias%uﬁaﬁghe aelieatinrethel teapmpy of wapingpeptide is
condi tionally td . . 0511 (Yo ri
Further _papt (s Bt I a1 GAIROELAY Mol ARG R 3Beh o the
ant i geni ¢ fpeptandevadepahiteraetiohiindhagegion bhaopeptlade-ibtardetig. JiloewBows

said MHC nol ecule, i.e. |igand for sai - ol ecul e. The, 15
at t acki ng grg f °gFYy f%OQﬁtfitg‘éTwyl%em%gggséwtéﬁ ereg@d frem e MHC-
rel ease of thgoRERkIHFuhEHAHBEYast, I dePiPatilE aﬁﬁ{ok:agi%%ogﬁfefthﬁf@oﬁfﬂéﬁlgﬁﬂ oes

peptide is also present in thé conposition, epti de can now t ake
the pl ace of ndigelway hagsl coaghBmsand hisuy eshudrtandy miHBnelly ectekferowith the

functional part. .derivatiye andor.an ue thereof .is thereby. ] oaded
wth the 1 ur ey Ehig Eolg e P et MR P r e ot A R théu y

| oaded Mi0- nuleghiull eptitle UGG DRALLRBSH the dBTd MBI %8s ADEH P t8 bR arge
thereof) and fragnents of the |eaving peptide. I n anot her

aspect the i rivepintsnt pHGimeleculeniaing tholeapingdantity. Thisperasttéautan
or a functio i Y I | t ol r..a.

VHC- ol ecul e%?lgrsr% é:"%ﬂ orrp{flgllegllt dr?gg% él@?%iet g@%@gﬁ%ﬁ?é , ga)c;ﬂoprq}ggrlflggn‘ba@w%? of
produci ng an dviiEemb ligante (adigemispagiides) enfios atathpé pf tlekeinkautiog. Binis only

100051 LS SO, 0L SHEEL Y, BRI D
QP S et i et oy g v g g oo o
pept i de- bi ndilndugnoovitbefclemiablag@upnriracutiioally feacidvé greatp, thaD
2006/ 080837P%{és|g|612a Q)gloggggv%gg peptide fragments and association of the desired peptide
to the MHC-molecule or functional part, derivative and/or analogue thereof
can be performed in one step. Thus the invention further provides a method of
20  the invention further comprising incubating said MHC molecule or functional
part, derivative and/or analogue thereof with said desired peptide under
conditions that effectively removes cleaved temporary peptide from said MHC-
molecule. Further provided is a method of the invention, further comprising
detecting binding of said desired peptide to said MHC-molecule. This aspect is
26 for example useful for diagnostic purposes. Binding can be detected in various
ways, for instance via T-cell receptor or antibody specific for said peptide
presented in the context of said MHC-molecule. Binding is preferably detected
by detecting a label that is associated with said peptide. This can be done by
tagging said peptide with a specific binding molecule such as biotin that can

30  subsequently be visualized via for instance, labelled streptavidin or analogues



15 part, derivative and/or anal ogue of said MHC nol ecul e. Said nethod
preferably further conprises activating said cleavable group or

condi ti onalyy 26RAGIssYe group. As a result of the activatyQiti&oooozs
tenporary or l'eaving peptide is cut into smaller peptides (

am no-aci ds) thereby reducing the strength of the 5 noncoval ent
interaction in the region of noncoval ent ihteraction. This allows the
easy renoval of the |eaving peptide (or fragrrents thereof) fromthe

MHCnol ecul e functi onal part, .deriva /or anal ogue, there
Renoval doesQ“FJrS’teO? PEefRL regﬁnbti?ﬁﬂﬁ’f* ﬁﬁ%mﬁﬁseﬁﬁa 5 £ this
mni mal 1y i ntesf ghepdbiille hbendEd ééilitM]EI@ mhtt%u[@éa‘%@b'é BetelhRl dib&RLy.

MHO- nol ecul e can be provided with a 10 desired peptide. Using a
met hod of t héBetﬁvfecm pokinding is prefsablyedane fpr sttaeminganyposaronrierably in a

MHC- nol ecul e ept i Thi.S aration ca

e heoguont | y BB RthyielGul SO0 PR Cion ot e BRERARE br o SorB 8l oy

of differeant cbh:g;@[ld&s taag afgenitbe pRRLihE @8 jaidigebtide W8 RRAONVEI Clohdecule. For
invention. This only requires acti vatl 0 C@g nduction) of the cleavable

group which dretanes teplerentidasmy smlh semcemRate wEth bindipg of said
exchange wt fﬁ%?@ t

cl eavabl e gr E)UEE@F’ (%g%% 1t on%@gﬁlgagﬁﬁ@bgﬁ?%&gg%tg ﬁiee(e%lt(gigi %C(%lﬁl g

| eavi ng pept ic’céela‘alsa@itmnimg@lﬁdaﬁmmdat qui'eﬁﬁréd"lmeﬁﬁﬁﬂ foedletmmingdﬁnﬂmg of
t he WVHC- nol ecul ¢ or ‘5‘?7&(; ﬁ@#&p erivative nd/ or ar%

t her eof can ﬁéu‘ﬁﬁ?l? o S5 iﬁ'}“ erifRea e Vé*ﬁ?a}r%f’ri’ ?@Pnce
provi des 1o maihasxly. 26 thitayhPuARLD RGNS bPafe £HAPEIPhAGH BEHTRALRG is

said MHC nol ecul e or functional part, derivative and/or anal ogue
t her eof wi t h peafomgdsiande yedpréed Rashdtion obpalinpleomenimdatiohs soa destad

renoves cl eaved t orar epti.de.frogm sa

vl ded’i o PirmeRTHo Ble RER SR AT AC iR T SE Feonlsibt B¥bectine
bi ndi ng of sajiddigesdfiatl panidderetBosRbEnMrkdioRtiSEY 6x by Eicﬁn@cﬁﬁ%:ﬁmﬂﬁlg
25 for exarrpl e useful for diagnagstic_ purposes. Binding can

detected in Tsl%%fm%?m dgpenent\piading hery, ?l@é@@bbf ap uantlbody or a
ti bod
MO ol Zéﬁff’i% bt‘f A pe3 o REBL AP SN (eI PolR fetenfo R8s

that is ass oana'lmdel t}m ke sha d'- qmébtelcelletm “s'pecsﬁcéar e cdm’mnduyom aﬁgudng:eptlde
sai d peptide |f|c bi,ndi l.ecul e such as bi t|n th can
30" Subsbquenti G ERIRRTE Thakr et d BrLoH e CR T g o G Derr Rt AL n
or anal ogues L;\An2QRRLABRSRTRGH Mid ¥PGL0R0R381: 16 nﬁé%?sﬁ?&:t Inl a{‘%ﬁfened

preferred enbodi nent said peptide conprises said | abel IS way
any peptide tourndlimens aiid mpkbodob esed rcdateheinieg bmdaugdf s@dtdeymed

De f _Dbi f
or et or ool | FRCAPQN tbﬁpﬁ%ﬁ%ﬁﬁ%?%‘é# Racl B dl, Sonl ng pur poses

are screening for

The invention further provides an MHC molecule obtainable by a
method of the invention. Further, the invention provides a composition
comprising an MHC-molecule according to the invention, wherein said

25  composition comprises an MHC-molecule complex comprising a peptide
comprising a conditionally reactive group or a derivative thereof and an MHC-
molecule complex comprising a further peptide. Multimers of the invention
may further be incorporated into even larger structures that are further
referred to as complexes of MHEC multimers or as MEHC tetramers, to

30 distinguish them from the multimers of the invention. Such complexes have a



6 conpounds that affect the binding of said peptide to said

IVHC- nol ecul e. For instance, test peptides or small nol ecul es can
conpete wt haaahl of said peptide to said MHC- nol ecul .
Conpetition‘bgglr}ld% g&gét ected by detecting decreased bi ndi]ﬁg/%lfmﬂs(g}iowss
peptide. A preferred nethod for detecting binding of said peptide to
said MHC-nol ecul e i s nmeasured by neans of 17| uorescence 10 ani sotropy.
In this way mani pul ations of the sanple wherein-said binding is

performed can. reduced duction of _s | e mani pul.ations is. a

Gesi red pr opePEger nﬁ‘iygfﬂl‘PRﬁ? Betiflth SRb e fservieE Felgwﬁamréah%shﬁs

for detectingihiBdiIAT Sluliaies. DEM doslep18LE MR BROIEAREAACTbI i&%h@r
0

by nonitoring binding of an MHC conformation dependent” bindi ng body,
pref erably amraddipedy-cel nepubtianscThe datentmmt thud dnithar pvevidesls complex

anal ogue thereof . referred neans.i;ncl ude .t he use of .a T-cell
recept or speccgﬁpém%ggﬁ %%Sgg‘% CRAFPEHS o %}éeaﬁnar?nt’BtOF@g?eﬁtl&WPr&; il e.
I'n a pref érr etolesiled orémnictioiail PatisOfler@va iR anCrireital ofuddi thdbddg ofthe

said peptide to said MHC-nplecule is neasured. In a preferred

enbodi nent  saPBEHETHSH2 cembinafiqrothegeateMepnp aydoneidiods fotrrodieing
desired 20 peptJ ' f 1 € ) .
The 1 nventi oxCFur CroeronPanRlE RRTRRG, 1ol 71 £ MIFCSAORE0-F OPRUA el
of the inventpaots, dEtivatiees abfer anulegticothareaidrdes aflabenpadietaroMhus the
conprising an IVHC-nol ecul e, according. to the i nvention, wherein said
25 Comosi t | GHCHEHIPY STLO AR BOVEISSIAcCOBEHIBT EXTEBIRGH B G HERp S50 Ve
conpri sing a fRRNMHG-aNAded 6ARIHME Qer L wak :
an MHCol ecul e conpl ex corr%r | si ngC anfgaﬁlﬁ%r eé%g?k?’%g?éﬂ%}lﬁnﬁe%ggﬁh%gf

i nventi on maynfaprefemedemihoddmpot, stisdcdmploxeemprasagit € traletuleebaving
that are further refgerred to,as compl.ex of IHC mul tiners or as C
Letramers, tHG0eSr Pryar e O aRPTR, Five et ¢ P dgpor e avs B the Shee.
i nvention. SCdhsedyrleRRsrdlaniee daseWRtRIIGLPROGBAREIELNL3 CRRMAREPRed Fith

different peptides using a method of the invention, complexes comprising two

15  or more T-cell receptor specificities are within the scope of the present
invention. The invention further provides a solid surface comprising at least
two multimers according to the invention, a composition according to the
invention or an MHC molecule or functional part, derivative and/or analogue
of the invention. In a preferred embodiment, said solid surface is provided with

20  acomplex of the invention, preferably a complex comprising a single peptide,
or multiple peptides associated with the same disease or pathogen. The solid
surface can be a bead. The solid surface can be a glass or metallic surface. The
surface may have undergone pre-treatment prior to coating of the multimer,
composition or complex of the invention. Such pre-treatment may include but

25  is not limited to polyacrylamide film-coating as described by Soen et al (PLoS
biology; 2003: vol 1, page 429-438). The invention further provides a
microarray comprising a multimer, composition or complex of the invention.
Means and methods for producing a (micro)array comprising an MHC-

molecule complex coupled to antigenic peptide is described by Soen et al



hi gher affinity for the particles and cells carrying T-cell receptors
than the single MHC multiner. Such conplexes are therefore inportant
tools in t%ogﬂﬁky@k’fs of T-cell popul ations. The invent !P%ﬂﬁ%?,m{nwss
further provides a conplex conprising at least two multiners o e
invention or at least two MHC- 5 nol ecul es or functional parts,
derivatives and/or anal ogues thereof of tHe invention or a

conbi nation thereof. Means and net hods for produci ng conpl exes
containing two, three. four, and.five MIC- mpl ecukes. or fuynctional

bart e deri varAiedihase The At S R e o S P B FdPRee o to
Thus the presiabehdiveidh g (mickd)&fraplof YhelRsreatioAMPl ex conpri sing two,
three, four or 10 five MHC nol ecul es or functional parts, derivatives
and/ or anal ogues thereof. In a preferred enbodi nent, said conpl exes
conpri se MHC nol ecul i the. @Hig |l egificl :
However, this need n@?e %ﬁ;gmbe P ?{e %1%%0%%80%%?‘90%?#ﬁ%el?%egrngcgetowdgem
ease Wi t howhiTtelMiGtopelieacd BSNolasirdie. fhewnodedpiidpk ididrésiesilly haspt | des

using a nethod, of the invention, conplexes conprising two 15 or.
T-cell r ecep?&b?@ﬁ%@ﬁf’i%ﬁ?e@ém&?‘éﬂ%@g}ﬂlﬁ' &% _ijﬂcqgfepﬁ?@e%?‘é%‘{emng5ﬁl
invention. ThehRyeRd Lot whhf?ﬁﬂxﬁ%xﬁt\&'ﬁgﬁ_ﬁaﬁé @b theS HIh 80 GRFRT ARt is

at least two nultinmers according t e I nvention, a conposition

accor di ng t o shheed bateeehdBNiL styaintd thelpestiyerrerbutan distowa fropaplder
derivative andjor_anal ogue of. .the i,nvention. In.a preferred '
erbod ment - Sl R aPe dath BRI b B B BT eienia P e
inventionp preéendbng fate@dbgXotard Hedfpauts MR s@eitandfasHE epitopes.
mul tiple peptides associated with the sane di sease or pathogen. The

sol i d surfacdheanvertion pearddestprptidesicampuising eaid FAo N enitgpa seausnce. The
netallic surf . . - LOf -
[0 coat i ng ot tpagiopt hePblohe Boy TR MPELHE ShARD By LATIENL Bhuplfoine
Such pre-tr eamibtacitesegueatal A8/ DENTIELL. Furthed dheiiheenttian provides the use of

pol yacrylam de filmcoatin descri bed by Saen et al (PLoS bi ol ogy;
D05 Ul T S ual ey SRS RS R R P TRRE R Gad Sguuence

m croarr gy CoI@DSNTYEA iAWl ¥dciBik: A%I}ﬁ@ﬁd%ﬂ DY u&LHPd L0 ted BRA/or
i nvention. Means and nethods for producing a (mcro)array conprising

an NMHCnol eculsgnigdesized pepbidplcethprizing amgenpcd pepuénie AN TLEbddr the
Soen et al WO 200 /08(%837PCT/ NL2006/.0Q0038 2*2%”&'”&"*" Og}ﬁdiabeo\%?.ni'&e
artisan is réferT 8t &l T Er PN M PO ur it E S 6 o s ot
generation ofing&ated predpatddas 1k ibdteuhd¥RHé O an TG v YLk DPaccine

surprisingly found a novel influenza A nucleoprotein 5 T cell epitope
in an H5NL stcPEPHiSingheaidPeRlide sndopeimmyas eshpAghyg agast.dn one embodiment

SubsLant g | YRSl YRR it o SE S SRR 0T
novel epitopénflsenza, comprising providing said individual with an isolated and/or
synthesized peptide comprising an amino acid sequence AMDSNTLEL and
optionally an immune-enhancing agent and/or a suitable additive. Immunizing
an individual as used herein means that the individual develops an immune
25  response against said peptide. The invention further provides a fusion protein
comprising a peptide comprising the amino acid sequence AMDSNTLEL. The
invention further provides a nucleic acid encoding said AMDSNTLEL peptide

or said fusion protein.



shared between H5NLl strains of the past years but is distinct from

ol der influenza A strains, which nmakes it an epitope that is nore
sui t abl e fowokthspemsent and future diagnostic and ther apgudini@oosnoonas
pur poses than classic epitopes. The invention provides peptides
conprising said HSN1 epitope seguence. ng i nvention therefore

provi des an isol ated and/ or synthesi zed ptide conprising amno acid
sequence AMDSNTLEL. Further the invention provides the use of an

i sol at ed and/ or syntgsing8a:iBE R bHE eAFRIh S EoHH8 % AR seasanee 15
AVDSNTLEL in a vaccine. Also provided is the use of an isolated .
and/ or synt haeopdiag e fhe deverdipms cenntiskng awisalated sadivs syathmvoeimepiide
for the preparati.on of a vacci i (an | A e
venton | oopapifiedmbe LR AIE D RITIE 1A A ARG 8 ehd

i ndi vi dual | fhv@nviagehieMIdORAble6wlg aseirdimett thddnaactianis fomihe detection of
enhanci ng agent. In one enbodi pent 20 the invention_provjdes, a nethod
for inmur zi PRELeRE SReETR Fraalls. awad Aatluense) ig prefarahly %ﬁ‘ﬂ%i“%‘ﬂ@%ﬂ%‘%ﬂz&ivﬁﬁm

sai d i ndi vi dyak: .w an,.| g%ﬁg g§%¥gg§$ [
conpri sing aﬁ?%ﬁ%%%gggﬁﬁéggéu'nc% 2%@%h¥%éﬂ;an_ optﬁgﬁgﬁFsﬁéﬁﬁone_
i mmune- enhanembgdagentthandrestian prividdsl theaddiof rudHGmotdcnlamgecanding to

i ndi vidual as used herei n_nmeans that the individual devel ops.

| mune 26 r oQHoASERGA e TR A e RO it GRERURER Lt venza. In
provides a fys{amePeRlBlinSH T iBbBSicn PeRiddies (ARG frNlatfigg NO
aci d sequence AMDSNTLEL. The invention further provides a nucleic

aci d encd@i nipfbeinda AvBsNmdtidpalp comprisnespioniding pdiogst earaple. of sag

20061080837PCT{.NL.2006/. Q000 9 The | nuention..in -
enbodi ment pt %@?P%Mﬁe%ﬁ}egwﬁ&%?lﬁ% !“f %(;het g 8}1%\6/%% | gar?,alysmg
conpri sing apiddet of &dd MEIDRotsld sl ZddirpefitlibiisodcenppliesBag @il ineaid
aci d sequence  ANMDSNTLEL | n one_enbodi nment of the inyention sai%ﬁ%ﬁ%
nol ecul e accblogirgmpde ineraferadhy a dneslls In érprﬁﬁér%?%g? PTG Be be
speci 11 ¢ T CaldsSins @l akBhI4IANER ihEvRAAL BLARLY cdibNhsed Mtk Athaig NZET
virus to diagndse 1S preferably a current variant of an influenza
virus. | n5onecspwheei ment the invention provides the use of an MHC

nol ecul e according to the invention for the preparation of a
conposition for diagnosing influenza. In a further enbodi nent the
invention provides a nethod for diagnosing 10 influenza in an

i ndi vidual, conprising providing a blood sanple of said individual

wi th an MEW nol ecul e according to the invention and anal ysi ng bi ndi ng
of said MHC nol ecule to a cell in said blood sanple. Said cell in
said blood sanple is preferably a T cell. In a preferred enbodi nent a
nmet hod for diagnosing influenza in an individual further conprises
detecting a T cell 15 response.



WO 2006/ 080837PCT/ NL2006/ 000038 20 Exanpl es Methods: 5Producti on of
VHC- mul ti mers and conpl exes of MHC niuRiners (IVHC tetraners):

MHC cl ass |y, (MEW mul timers) were prepared as
descri bed w ?9@10ﬁft§rg7snodl fications (1). HLA-A2.1-pepti d?ﬁﬁﬁl@b’lﬁn@}{mss

were generated with the follow ng three peptides: Influenza-A 10
matri x 58-66 (sequence G LGFVFTL) and the20wo influenza A matrix
58-66 variants G L*FVFTL and G LGFVF*L where * is 3-am no-3-(2-

ni t rophenyl ) propionic acid. MJG cl ass 1-peptide nultiners were
subsequently purified, biotinylated by ii—aﬂl?@—b,le urified and stored at

-20 Cin 16%l ycerol . 15UV-induced peptide |iberation and peptide
exchange: MJG mul tinmers or where indicated tetraneric

conpl exes of Mathadstti mers containing the wild-type influenza A
matri x 58-66 epitope, or the 4* or T8* variants of this epitope were
exposed for |hr to W (CAMAG 366nnm) in 20mM Tris-11Cl, pH7.0/150nM

NaCl/ 0.5mM dit hi ot hirebliatti DI M nRAtihes Iahﬁ%%ﬁﬁﬂeﬁs ABFEOCAuRimMEC
class | bindin E’e‘@tl des. Subsequently, the conpl éx was exposed to 37
C for 15-45 n@\%ﬂ %@?Wbuce di ssoci ati on of peptl de-free MHC cl ass

| conpl exes (2). b filtrati
chromat ography to de efﬁr%% éggéﬁ—éf’%ﬂsegocw o%mytg?le@ vgeler?(%ﬁ{’)%]teéloasw th
phycoeryt hri mﬂa&hﬂb@dd&cﬁﬁpﬂc’m&l@ nlifiot Modffitatiahe (1)e AR, Tpepidd exes
of 25 I\/UGrruItlire (MEG tetranmers). MHC tetranmers were purified l}{/
gel mers were generated with the following three peptides: Influenza-
10  matrix 58-66 (sequence GILGFVFTL) and the two influenza A matrix 58-66
variants GIL*FVFTL and GILGFVF*L where * is 3-amino-3-(2-
nitrophenyl)propionic acid. MHC class I-peptide multimers were subsequently

purified, biotinylated by BirA, purified and stored at —20 C in 16%glycerol.

15 UV-induced peptide liberation and peptide exchange:
MHC multimers or where indicated tetrameric complexes of MHC

multimers containing the wild-type influenza A matrix 58-66 epitope, or the
G4* or T8* variants of this epitope were exposed for 1hr to UV (CAMAG,
366nm) in 20mM Tyis-HCI, pH7.0/150mM NaCl/ 0.5mM dithiothreitol (DTT) in

20  the presence or abéence of MHC class I binding peptides. Subseqguently, the
complex was exposed to 37 C for 15-45 minutes to induce dissociation of
peptide-free MHC class I complexes (2). Samples were then analysed by gel
filtration chromatography to determine MHC dissociation, or were incubated
with phycoerythrin-labeled streptavidin to generate tetrameric complexes of

25 MHC multimers (MHC tetramers). MHC tetramers were purified by gel
filtration chromatography and stored at —20 C in 16%glycerol until further

use.



filtration chromatography and stored at -20 C in 16%l ycerol until
further use. WD 2006/ 080837PCT/ NL2006/ 000038 21 MEW't et r amer

st ai ni ng: Thawed peri pheral bl ood nononucl ear cells (PB
sanpl es and &8s were i ncubated for 5 mm with PE—"I@B‘@IZP%QO&{%
MHC-tetraners at 37 C, FITC- | abelled anti-CD8 anti body was added and
i ncubation was continued 5 for 15 mn. atgnoomtenperature. Prior to
FACS anal ysis, cells were stained with propidiumiodide to be able to
gate out dead cells Sanples were anal ysed by flow cytometry using a
FACScal i bur aMECestramesstaigingiar e (Bect on Di cki nson). Forward and

si de scatter paranet L define' | h ul at i ons.
10 Results: Fgr nat | O?h%ﬁ&?’ﬁ%l?@ﬁeﬂﬁi@oﬁmqn@yg%%ﬁg&%{@@g}sg?@p ¢° and
will. 15To t eSTLtchmndsenaictintulbatedforge aah sk ithe> BAHD dNedtVBET-Setohmahd 87

t he bound pept.i I e liberated at will _ we generated HLA-A2.1
mul ti mers \F/)vi It%% ﬂﬁ@iﬁ%eﬂ %@-@i%%@lbm wiehaddesl amd mmoabgBop avassionbipasd

or two varg ang,s 18fmidiag r@&httggxg)eiﬁuwilﬁx@meéoéﬁg@% %%g?}%é&%ﬂs %ﬁgé (s:ﬁuﬁ\é%ls

repl aced by the UV-sensitive ta-am no aci ass

| mul tiner fowithtiropidivam ieflidectiodrtalioto g@kecaldt dehd eellpchimples vand ahhlgsed
mul timers forned wer urified b iltrati chr omag ography. To
assess whet het? ﬂ?\‘g CVE@E??V&E%%%@%&“%F% iqc‘%&@leég)ﬁq’ WREe ﬁ?’ﬁ%@bd

to dissoci at epiddisoh IR wWar e dfiddakidFhlasa it s e8I 10 dbine

i ncubated at 37 C to induce dissociation of remaining peptide-free

VHC cl ass | nismedecete povglathiems.anal ysed by gel filtration

chromat o phy. 25 Whereas, the peptide-MHC nmultinmer containing the
parental influenza A epitope is fully insensitive to UV exposure

(Fig. 2A top Pewdls; exposure of MHC class | multiners containing

either the 4* (data not shown) or the T8* epitope (Fig. 2A bottom
panel) |l eads to a substantial reduction in the anmount of MHC conpl ex

recovered. Further m)T%rmta@ﬁnro?%bﬂhgmmtrﬁmtﬁjnefg)ﬁfatldiiégs.%l:i%te at will.

15 To test the feasibility of generating MHC multimers of which the
bound peptide could be liberated at will we generated HLA-A2.1 multimers
with either the wild-type influenza A matrix 58-66 epitope, or two variants of
this epitope in which either amino acid 4 or 8 was replaced by the UV-sensitive
beta-amino acid 3 (Figure 1). MHC class I multimer formation was efficient for

20 all three peptides and the multimers formed were purified by gel filtration
chromatography. To assess whether the resulting peptide-MHC multimers
could be induced to dissociate, the three types of multimers were exposed to
UV, incubated at 37 C to induce dissociation of remaining peptide-free MHC
class I molecules and then analysed by gel filtration chromatography.

26 Whereas, the peptide-MHC multimer containing the parental influenza A
epitope is fully insensitive to UV exposure (Fig. 2A top panel, exposure of MHC
class I multimers containing either the G4* (data not shown) or the T8*
epitope (Fig. 2A bottom panel) leads to a substantial reduction in the amount
of MHC complex recovered. Furthermore, the remaining material most likely

30  consists at least in part of free MHC class I heavy chains rather than peptide-



30 consists at least in part of free MHC class | heavy chains rather
t han peptide- WD 2006/ 080837PCT/ NL2006/ 000038 22 MHC cl ass |

mul tinmers, a& sug&ested by the fact that the elution tine of

remai ni ng nat YRS <1 ghtly greater than that of the Pé:tTﬁYItZP%é?mms
material. 5 Protection of MHC class | dissociation by addition HLA

A2.1 binding peptides. To asses2het her the addition of MHC
class | binding |igands could protect the dissociation of
UV-sensitive MHC conpl exes upon UV exposure, the sane reactions re

performed ei MiBE dassthaupimesnoe sugeesied by thedct dhat thecplagionyiime o
A2. 1- bi ndi £, . 311..310: 126- i .
HLA A3- bi nd ﬁ%g%leﬂﬁgg %%%fi 5 ?%}%9’6%5%1]&%2?3?%{?1 é%?‘egétgﬁeyrié g?ﬁglﬁ%ﬁe

three peptides to MHC class | nol ecul es containing the parental
i nfluenza A epitope does not affect the recovery of the MHC cl ass |
mul timer, regardl ess of whether the nmultimer is exposed to UV,

consi stenk Wpl o106, RPHIRE, &Q(&BI diBicRiskorPBY Eﬂﬂi@ﬂonpﬁ@AM.tli‘diﬁﬁin!glﬁagptides.

st abl e under both conditions ata not shown). Inportantly, whi
addition of the HLA A3-binding peptide that is not expected to

interact with HLA- 1 does not.lead top,.a su tial d.ncrease im.th
recovery of the 1W sbn&ptasyavieihey a@ﬁ@%fPWQQﬁasﬁgp}?lp Ieng(s;figagnglrs é:oﬁld
2B) contai ni nGoMHGHBMLEEEtiod BEUFUSlnk e M@ tékgTexth Apdd UV bicpskiung

peptide 20 | eads to a highly increased recovery (Figure 2B). These
data are conshesame mmpnwereom&r&rmerda@whqmnﬁé@w grence o6 oppef two

ol ectl 08", 0670 ;0090 SURRRLSY o1 i, S 0% oo,
| i gands but nR&taat); 08 Ehe HIne PL3-kiedimbpdpitk: GBDa0 (3let-622eAlddittongl ethes of
of MC multi r{ﬁg %hr%%np%;)%itd%g tg rB&)I[InC%\lls:\s'.sseInnsaL{eicgl%s I\élc;lr%arrlgtlmtgj tﬁrpsa'rental influenza
A epitope does not affect the recovery of the MHC class I multimer, regardiess
of whether the multimer is exposed to UV, consistent with the notion that this
15  parental MHC multimer is stable under both conditions (data not shown).
Tmportantly, while addition of the HLA A3-binding peptide that is not
expected to interact with HLA-A2.1 does not lead to a substantial increase in
the recovery of the UV-sensitive G4* (not shown) or T8* peptide (Figure 2B)
containing MHC multimer, the addition of either HLA A2.1 binding peptide
20 leads to a highly increased recovery (Figure 2B). These data are consistent
with the notion that the peptide-free MHC molecules that are generated upon
exposure of the G4* or T'8* containing MHC multimer to UV can efficiently

bind known HLA-A2.1 ligands but not a control peptide.

20 A
Functional tetrameric complexes of MHC multimers generated from UV-

sensitive MHC multimers.

To directly establish whether the UV sensitive MHC class I
30 multimers that had been protected by addition of HLA-A2.1 ligands had bound
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15

Functional MHC tetramers generated from UV-sensitive MHC tetramenrs.

To establish whether peptide exchange could also be performed on
UV sensitive tetrameric complexes of MHC class I multimers, T8* containing

90 MHC multimers were converted to tetrameric complexes and subsequently
exposed to UV in the presence of either the CMV pp65 495-503, MART I 26-35
(A2L, mutant), or HY (SMCY) 311-319 peptide. The resulting tetrameric MHC
complexes were subsequently used without further purification to stain
peripheral blood mononuclear cells of a CMV-positive donor. Remarkably,

95 MHC tetramers generated by UV exposure of T8* containing MHC tetramers
in the presence of the CMV pp65 495-503 epitope detect CMV-gpecific T cells
at an equal frequency and with similar intensity as conventional CMV pp65b
495-503-specific MHC tetramers (Fig. 5). The specificity of this binding is

underscored by the fact that MHEC tetramers prepaved in parallel reactions



24 with either the MART | 26-35 (A2L nutant), or HY (SMY) 311-319
pepti de do not show neasurabl e binding to CD8+ | ynphocytes of this

donor. Q hgy, SRR &S of MHC exchange technol ogy S PCTNL%”%O%S
exchange tec?mol ogy was used to generate MHC nol ecul es tha{

receptive to binding of ligands that carry a | abel. MHO exchange
reactions were carried out in the presencéof a peptide |igand that
had been | abell ed with a tetramethylrhodam ne dye. As shown in Fig.

6, subsequent Qns..r ev [ .
t echnol ogy cavﬁ %Jféﬁh? WF%?%@F% apt) %’bgﬁ; WE%&EE*SSlﬁrPePHfie
case a fluor eﬁﬁmtsh@a;p&ﬂedeura@wmmfd ¥DsMiEneXeEARE 6f 1185 1a8RH00Y can
al so be used to screen for conpounds (e.g. peptides and other small

nol ecul es) that can enhance or interfere with such binding. The

principle of sych g,ﬁ 5%?MHB%5£h§ﬁjg%%Ehﬂél§% using fluorescence
u

anisotropy 15 1s o ned Modi fication of known
MHC bi ndi Bg peptides allows the generation of |igands that are
sensitive to chem calﬁ)@ ébéage variants of the influenza A matrix

58-66 peptide were p ST t\%‘i‘%‘)@?‘é{ﬁ%m%m EPRATALE Mﬁ@dﬁl@l@%ﬁ%@@t
IS incorporat i

Fig. 8. 20 Exagggﬁégtﬁééqg?éﬁd%oéﬁ fi egé?l gan gg?%h%%?l 0 a?gﬂ{:ﬁ/r,ﬁ% r@actlons
cl eavage of theseakiigdodsin dwe precemdd dfi aenbptrdeﬁngmc@thdﬂ]r&ddmmdabelﬂaﬁ

The current d escr vel, oach for.t ener ati on of .MHC
conpl exes that’ grae ﬁféé%%ﬁf*gﬁh&ﬁ?wuae%g% 052108‘?1% Jlgcg ahgRianalysis of
limtatiao i Rhb&erdicadds &emmhawﬁﬁ t@@ﬂ%w%gémhee u@@&tb &ﬂ@w binding of a
instability of peptide-free MHC nol ecul es nsequent |

t echnol ogy t Habeliesl lagandaiit dhip @ee adbwpessant mpmiﬁe @en@qanenﬂm, HFHC
recombi nant W&@é@eﬁﬂhﬁﬁoiﬁ chq QRIPALEYSo sereen for compounds (e.g. peptides

and other small molecules) that can enhance or interfere with such binding.
The principle of such a screen, here exemplified using fluorescence anisotropy
15  is outlined in Fig. 7.
Modification of known MHC binding peptides allows the generation
of ligands that are sensitive to chemical cleavage, variants of the influenza A
matrix 58-66 peptide were produced in which a diol-containing building block
is incorporated. An example of such a modified ligand is given in Fig. 8.
20 Exposure of such modified ligands to periodate leads to cleavage of these

ligands, as exemplified in Fig. 9.

Discussion:
25
The current data describe a novel approach for the generation of
MHC complexes that are occupied with a peptide of choice. The main
limitation in the production of such complexes has been the instability of
peptide-free MHC molecules. Consequently, the technology that is now widely

30  accepted for the generation of recombinant MHC molecules is the separate
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(exenplified : Py lhes) a.: Wnant lL.ecul es
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efforts to 25 produce GW grade MHC nol ecul es that can be use
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the ability t rd£ o tide exchange .on .preforyed NHC conpl exes
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of the anti géitegesles, idisapproack shetlddieragually useful to prepare ligand-occupied
MHLC class II molecules or non-classical MHC molecules (exemplified by CD1

and Qal molecules).

20 Recombinant MHC molecules generated through chemically or light-
induced peptide release will be of substantial use to generate the vast
collections of MHC complexes that are currently used in clinical and preclinical
research. In addition, the ability to generate MHC ligands occupied by a
desired ligand through simple exchange should greatly facilitate efforts to

25  produce GMP grade MHC molecules that can be used for selective antigen-
specific T cell depletion or enrichment. Finally, the ability to perform peptide
exchange on preformed MHC complexes forms a viable strategy to generate
microarrays of MHC complexes occupied with large collections of peptide
antigens. Such MHC microarrays may form useful tools for the high

30  throughput analysis of the antigen-specific T cell repertoire (8).
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Brief description of the draw ngs Figure 1. Photocl eavage
strategy: 1A). Structure of |, the unnodified influenza A 58-66

epi tope. 1 eavage reaction. 1C). Structure of |||
T8* - nodi f i S%Jjoﬁ'ﬁ)(%%ogﬂeavabl e influenza A 58-66 epitope. Pthvalofifias

Figure 2. Biochem cal analysis of UV-induced peptide exchange. 2A).
MHC multimers containing a UV-sensitive |[20and are sensitive to W
exposure. 2B). UV-sensitive MHC nultimers that are exposed to UV can

be 10 stabilized by addi.tion. of bi ndi. ng pepti des.
Figure 3. MHC tet ra@??fgéﬂiﬁ%@%ﬁrwl%%nsi tive MHC nul tiraers
stain an antigen-specific CTL clone. WV sensitive MHC nultiners were

exposed to W in the_presence of the indicat edﬁge tides and were 15
converted to tetranmefigurednplibeieicarhgtridatrdyt Loprsirudivgs ofbribe amerpdified

tetramers co WAl it her the ( 11-319 peptjdeat] ower |
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used to sbai rtha T#REodifiRE-pibtepasisblCindUengh ONE3-66%ptogent rol , the
sanme clone was stained using classical MHC class | tetraners

cont ai ning the sane epitopes (top 20 panels). Figure 4. MHC
tetraners generated ] 11 4\4-% OB L
antigen-specific per?%g%?%%#lw%e ls.lg?}t/ senﬁcgégbm% htalnﬁ%'rzsA)'
wer e exposed MO Muliintehe cprtadeng e OV -dehsitivedigzaidedtepeptitiesodid 25
were converted to t aners, eperated tetranmers co inin
either the owpsﬂggﬂ-g%ﬁ%{%%ﬁe%g@ﬁsﬁ BEmeE aaé}:rs@ymaﬁéwﬁﬁﬁéﬁ&&%
matri x 54066 speptizeEbl hawRiod sOMHEBNRRlNg YESEddSed to stain

peri pheral bl ood nononucl ear cells froma donor with both CW pp65

495-503 and influenza A matrix 58-66-specific 0138+ T cells. As a

control, the same PB%Cgsur\é\%{ %H@?e%%‘%:?éx@%%ﬁg’rﬁg ér'glfl@z%/sgrgs?%\?fg IVFI%O
multimers stain an antigen-specific CTL clone. UV sensitive MHC multimers
were exposed to UV in the presence of the indicated peptides and were

156 converted to tetrameric complexes of MHC multimers. Thus generated

tetramers containing either the HY (SMCY) 311-319 peptide (lower left panel)
or MART I 26-35 (A2L mutant) peptide (lower right panel) were used to stain a
MART I 26-35-specific CTL clone. As a control, the same clone was stained
using classical MHC class I tetramers containing the same epitopes (top

20  panels).

Figure 4. MHC tetramers generated from UV-sensitive MHC
multimers stain antigen-specific peripheral blood T cells. UV sensitive MHC
multimers were exposed to UV in the presence of the indicated peptides and

256  were converted to MHC tetramers. Thus generated tetramers containing
either the CMV pp65 495-503 peptide (lower left panel) or influenza A matrix
58-66 pepfide (lower right panel) were used to stain peripheral blood
mononuclear cells from a donor with both CMV pp65 495-503 and influenza A
matrix 58-66-specific CD&+ T cells. As a control, the same PBMCs were



stained using classical MHC class | tetraners containing the same
epi topes (top panels). Figure 5. MHC tetraners generated from

LI T- sensi t iwe 20glendss et ramers stain antigen-specific perdcaighalsobdogpd
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ri ghtmost 10 panels) were used to staln periphera hononu
cells from a (cwreanelé)t h CW pp65 495-503 0D8+ T cells. As a control,
the same PBMCs were stained using classical MHC class | tetramers
containing the CW pp65 495- 503 peptide (left panel). 15Figure 6.
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unit is boxe@taind® using classicdlMHCEC]9ss ﬂe@?é&ﬁ&% &Lt%ﬁ?t@@ﬂ@ pp65 495-
peptides by Nal04. Peptide variants of the HLA-A2.1 binding

pepti de wit h583dieptidedlefiapanaly buil di ng bl ock at position 8 (above)
or 4 (not shown) were produced by chem cal synthesis. Peptides were
then anal yzed by LCG-Ms, prior to (bottonm) or 5 followng (top) a |hr
exposurelso 1mM Nal OBigure 6. Gelfiltration profile of photolabile peptide/ FILA A2.1

- complex before irradiation (1), after irradiation without rescue (2), after
irradiation in the presence of peptide FLPSDC*FPSV where C* is labeled with
a tetramethylrhodamine dye (3). Left panel) UV detection at 230 nm, Right
panel) Fluorescence detection (excitation 530 nm, emission 550 nm).
20
Figure 7. Fluorescence anisotropy screen. Peptide-free MHC
molecules are generated by cleavage of the conditional ligand. The binding of
a fluorescent epitope is monitored by measurement of fluorescence anisotropy
or fluorescence detection. By this method peptidic or non-peptidic ligands that

25  interfere with or facilitate such binding can be identified.

Figure 8. Diol-based chemocleavable conditional peptide and the

corresponding cleavage products. The diol-containing unit is boxed.



30 Cainms 1. Anultineric protein conprising at |east tw nenbers
that bind each other via a region of noncovalent interaction, wherein
a first of \sghg. rs conprises a conditionally reacti \éq.qu HHBOO{BS
that, when activated by a chem cal or physical signal, cI eav

coval ent bond within said first nenber, that reduces t he strength of
sai d noncoval ent interaction, wherein sai%Bfi rst menber conprises a
peptide and a second nenber conprises a polypeptide. 2. Anultineric

protein according to_cl ai wher e |tIrT'EJ’I r ot ej X
conpri ses a mj or E{%B%Q‘?aﬂi&‘g?@%ﬁ& I\Wﬁ@)‘"ldﬁﬁpgé%@‘gfe&mde
functi onal p%han@@éf MRLHYA- ﬁﬁd%ﬁdﬁﬂ%ﬂ*ﬂ%ﬁtﬁ@%ﬂ% dlolg’con'e‘ammg building

multirneric protein according to claimlor 2, wherein said
condi tional | 5)1(?0@&1%11%@1@1 Bugbayenpr # $wef shomwing hvers @mgnﬁuqedé)ymhemmal

d I h
il i mor o proteles SR8 ReRefs TR T SEPIA R Bk M R Bham o

l'i ght - sensi t ifyleovgingUPor) @D &89sireditl HANBNGZOAI t rophenyl | propi on| C
acid or a functional equivalent thereof. 5. A nultineric protein

according to any one of clains 1-4, wherein said periodate sensitive
group conprises a di hydroxy nDiety. 6. Anultineric protein
according to claim5, conprising a peptide antigen in the

pepti de-bi ndi ng groove of a MHC nol ecul e or a functional part,
derivative and/or anal ogue of said MHC nol ecul e and wherein said
pepti de antigen conprises said conditionally reactive group. 7. A
conposition conprising a nultineric protein according to any one of
claims 1-6. 8. A conposition according to claim7, wherein said

mul timeric protein conprises a major histoconpatibility conplex (MQ)
nol ecul e or a functional part, derivative and/or anal ogue thereof and
wherein at | east one of said nenbers is a 31 peptide antigen in the
pepti de -binding groove of said MHC nol ecul e or a functional part,
derivative and/or anal ogue thereof.



9. A conposition according to claim7 or claim8, wherein said
pepti de antigen conprises said conditionally reactive group. 10. A
conposition according to claim@8, further conprising a further
peptide. 11. A conposition according to claim 10, wherein said
further peptide is an antigenic pepti#e capable of binding in the
pepti de-bi ndi ng groove of said MHC nol ecule. 12. A nethod for
producing an MHC-|igand conplex or %lgi%nct! onal part, derivative
and/ or anal ogue thereof, conprising proaum ng an MHC nol ecul e
corrp{i sing a tetlrrgl;lrrtar gﬁpepti fl_e haviqng atgl east I one C(r)]ndi ti Ional ly
reactive group ,l . ! . cal ,or Sica m?@ns,
cl eaves Sgi_d te(rporlglrey g’g‘f&t@’?‘ é%?%?loga le%eg‘g? “n“\i/]\n/clj)erssnt’gf’1 %Fgﬁ%%ol 8s
t hat exhi biia a rageucé dotviomelemign ek ddtion t whefrein adastchf MdC mmaphlecuidomprisd8s A
met hod accgr ingit Qeshidh Robdthd UL Her i i Si tivating said
conditional Iy "t eaé’t ?ve1 gg}c?ué. 1&5&&6}%%8& gé@%’rugl&noép %Sl% gﬁg%a113,
furt her colgprissi egalpridendividiis sdid fikti@enden tdtaeduces thratiengidl of paidt |
derivati ve andiel. apakague.Lher i esired peptide for binding
to the peptol e‘-abllrl n%lf%g grbgv%(gélfes% Isc_la%{%{%rl?l&%cﬁrﬁjggeﬁla .ePkI%ganc%rret hod
accor di ng seeng mginpen pmifripes heplypentidei si ng i ncubating sai d MHC
nol ecul e with said desired peptide under conditions that effectively
renoves cl eaved tenporary peptide fromsaid MHC nol ecule. 16. A
conposi ti dn cofiprilsimegic arotain-aperding Fedaimel. sdaysiteseid omprinstinprotein
peptide CQPRRisAGnBoCRBdbdh Rty &L MC%@H&Q&%&%@@ ¢ arft,
activated by chem cal or physical neans, or a derivative t her 8o , and
an MHC- noldegvateecanior enalegnephersplag a further peptide. 32 17. A
conplex conprising at least two nultirneric proteins according to any
one of clains 1-6. 18. A solid surface conprising at |east two
mul timeri & proféPHEMgEE BrAFingeradingle dre ot % vapres: saig congitiopally
cConMposi t i QB cAGERFdp @Qn%x@se@@}ﬁgﬁﬂ%n@ftiv@ bAbdiddtebnsitivderofy BEL hod
according to any one of clains 12-15, further conpriSing detecting
bi ndi ng offuickieedleadivrlent Bpf-de to said MHC-nol ecul e.  20. A net hod
according to claim19, wherein said binding is detected by detecting
a | abel tk}lat ifi associated with said peptide. . L
. multimeric protein according to any one of claims 1- 3, wherein said light-
sensitive group comprises 3-amine-3-(2-nitrophenylpropionic acid or a functional

equivalent thereof.

5. A multimeric protein according to any one of claims 1-4, wherein said

periodate sensitive group comprises a dihydroxy moiety.

6. A multimeric protein according to claim 5, comprising a peptide antigen in
the peptide-binding groove of a MHC molecule or a functional part, derivative and/or
analogue of said MHC molecule and wherein said peptide antigen comprises said

conditionally reactive group.

A composition comprising a multimeric protein according to any one of claims

1-6.

8, A composition according to claim 7, wherein said multimeric protein
comprises a major histocompatibility complex (MHC) molecule or a functional part,

derivative and/or analogue thereof and wherein at least one of said membersisa



21. A nmethod according to claim 20, wherein said peptide conprises
said |label. 22. A nethod according to any one of clains 19-21,
wherein said binding of said peptide to said WHC nol ecul e i s neasured
by neans of fluorescence anisotropy. 23. A nmethod according to any
one of clains 19-22, for determning Binding of said desired peptide
In the presence of a test or reference conpound.

peptide antigen in the peptide -binding groove of said MHC molecule or a functional

part, derivative and/or analogue thereof.

9, A composition according to claim 7 or claim 8, wherein said peptide antigen

comprises said conditionally reactive group.

10. A composition according to claim 8, further comprising a further peptide.

11. A composition according to claim 10, wherein said further peptide is an
antigenic peptide capable of binding in the peptide-binding groove of said MHC

molecule.

12, A method for producing an MHC-ligand complex or a functional part,
derivative and/or analogue thereof, comprising producing an MHC molecule
comprising a temporary peptide having at least one conditionally reactive group
that, when activated by chemical or physical means, cleaves said temporary peptide
into at least two smaller peptides that exhibit reduced binding affinity for said MHC

molecule.

13. A method according to claim 12, further comprising activating said

conditionally reactive group.

14. A method according to claim 13, further comprising providing said MHC
molecule or functional part, derivative and/or analogue thereof with a desired

peptide for binding to the peptide-binding groove of said MHC molecule.

15. A method according to claim 14, further comprising incubating said MHC
molecule with said desired peptide under conditions that effectively removes cleaved

temporary peptide from said MHC-molecule,

16. A composition comprising an MHC -molecule complex comprising a peptide
comprising a conditionally reactive group thal can be activated by chemical or
physical means, or a derivative thereof, and an MHC-molecule complex comprising a

further peptide.
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17. A complex comprising at least two multimeric proteins according to any one

of claims 1-6.

18. A solid surface comprising at least two multimeric proteins according to any

one of claims 1-6, or a composition according to any one of claims 7-11.

19, A method according to any one of claims 12-15, further comprising detecting

binding of said desired peptide to said MHC-molecule.

20. A method according to claim 19, wherein said binding is detected by detecting

a label that is associated with said peptide.

21. A method according to claim 20, wherein said peptide comprises said label.

22. A method according to any one of claims 19-21, wherein said binding of said

peptide to said MHC-molecule is measured by means of fluorescence anisotropy.

23. A method according to any one of claims 19-22, for determining binding of

said desired peptide in the presence of a test or reference compound.



