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Title: Means and net hods for breaki ng noncoval ent
bi ndi ng i nteractions between nol ecul es The invention

w0 2doavgs3to the field of binding nol ecul es. ThBCT/NL2006/000038

invention in particular relates to neans and mnet hods
for Dbreaki ng noncoval ent interacti ons between nmenbers
of a nultinieric proteinaceous nol ecul e. Noncoval ent

TRISr acti[eAss aha Mehods ToPbiciking 8PRESYAbhY biddihBenteractions
field of Biology. Noncoval ent bondi ng holds the two

strands leftwehn mDdlacdleabl e hel i x t oget her (hydrogen
bonds), folds pol ypeptides into such secondary
structures as the al pha helix and the beta

conf or maph OfhverRRR f£3aRRAYTRS fledd BF Bﬁl&lﬁgtﬁﬁ'eﬁules The invention

substrate, enables antibodies to bind
mWalgmulaErdbtmtot maase anftrheihotla cfbnbseatkmg |m¢icd>m1en‘c h
ot her es transcriptjon factors tqo bind to DNA,
amcé@nﬁ%ﬁtwpﬁ% Qi erss#r?emﬁéiumfﬁé%m teiscaaus graleayle-
receptor, permts the assenbly of such macronvol ecul ar
machi nery as ri bosones, actin filanents, m crotubules

and fTHnyNﬁﬂdE(ﬁfalélﬁteﬁl@e@rcﬁohB @€ vty febpiienk| sideciflly in the field
noncoval ent forces .e. ionic interactions

H0bQHTo Y Relenabondnie hads e tegerirdediiel theoRNA double helix
By O G T R SRV e P sk SRGR At Phtares

RALR glp%t Eelhpaﬁa RHE BEtd B&Efohﬁaﬁ%ﬁheﬁ&m% ey tRs b MeAd to their

types of nolecul es. For exanple, negatively charged
satrdboadel egalolep antibodmsaothinddo |t11e1(r/m;t)ge&n @ngblasarposcription

resi dues may be attracte
Bokire 0 gd £ SRR Thto bBR leB 4 AR P s ors oy fa DNA
éx’ré/b%s gﬁfteﬁw(e %%n{epﬁ&)mﬁ %%‘ Brnd 'tc? E'l'léil 'rB%ééJt@P tieB8its the
are y sensitive to changes in pH.
a‘krserxﬂjly tdf shiln ma@om@mbmwlllmgtmlbm% Qi:tm filaments,
aspartic aci d (Asp) and glutamc acid (Qu),
wacrorabyles sgdiRaPY M@gat i ve charge, and H+ bind to the

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

interactions, hydrophobic interactions and hydrogen bonds.

Ionic 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,
negatively charged carboxyl groups on aspartic acid (Asp) and glutamic acid
(Glu) residues may be attracted by the positively-charged protonated amino
groups on lysine (Lys) 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
glutamic acid (Glu), neutralizing their negative charge, and H+ bind to the
unoccupied pair of electrons on the N atom of the amino (NH2 ) groups of
lysine (Liys) 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
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unoccupi ed pair of electrons on the N atomof the
amno (NH2 ) groups of lysine (Lys) and arginine (ArgQ)

w@rooefgpsBhem a positive charge. The result: NoPCDNL$006/000038

does the net charge on the nolecul e change (it becones
nore positive) butmany of the ppportunities that its
side chain or main chain grou have for ionic

(el ectrostatic) interactions with other nol ecul es and

llt‘ﬂ%rﬁfegsﬁle %&)ggft%%ii%ié%sﬁzﬂseit@ Eg ' c?fé%n olfﬂ'né‘l%cﬂaeiﬁ%‘f@ﬁp;: have for

em a negative

fbh@d Qa@edt%‘hlc) ﬁftdrd‘dho&fsemlth mbh@tdmfoﬂemnlémenddlt&is greoaﬂpsred As
mﬁ and Arg renoving their positive char fé[
trlSGtSh &Hn ére tewae fam the RHIQK reups aﬁgég 3¢ Glu, giving

econes
R e RG> Bk P AR ok Bhe NHa groups of
1.9¢ aﬁm@tgn%&&tmg th@irqd'o%?tﬁiré)ﬂﬁal\@et frhetreenltntienet amge on the
ions are altered. lonic interactions are al so

sehaiulé vhangesat beworsenorankgative b agae wany of the
concentratl n redyces the strength of

SRR P Bile 108 6k &g Bh i eeparg bEVe L dlaggosabl
ﬁ%@féﬁ%‘?ﬁ'ﬁth%ﬁéﬁﬁf 19 3edsr SRkl 1t&dqby protein
I'nteractions e si alns (R groups) of such am no

aci ds aqumenyﬂeahammeax@misd) eemmseztoeahmwoemramm Increasing
hence interact poorly wth ul.es |ike

FOR coRfRtFEagE REAMSS BB o O SORE PRSI E oY g competing

|0 directed towards the interior of
mqﬁo%ﬁcgﬁg}%{?ﬁeesgds&guch pol ar groups as aspartic

acid and lysine are on the surface exposed to the
sol vent. Wen nonpol ar residues are e sed a
surface Bydremhaliif frerpniions| acanealif frac gaéprotem interactions

ener get | re fayaourable A
nonpol ar gﬁ |S¥da alpg?%p% P%%%)h()fes glch |1’ﬁwr C %38 Ilplh)ényl'r‘Ilamne and
i PhAGFHoh 6 a P AndrhiRb 8htd Tt O3S With YER mbmmemeke water.

strength of hydrophobic interactions is not
Hop thisi mbbyn,anbeicofidehyonpodagyeesid we s g}pbp}arggqoﬁems are directed

gonc t | af,hng?r&elf%]gﬁ%egmgle%%i]ed%h%%fsxseulml polaf grorXps 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
favourable for theif 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.

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-

groups of separated peptide bonds in proteins (giving rise to the alpha helix
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Hydr ogen bonds can form whenever a strongly
el ectronegative atom (e.g., oxygen, nitrogen)
wWap@eossBes a hydrogen atom which i s coval ent PT/NL2006/000038
attached to a second strongly el ectronegative atom
Sone common exanpl es; between g he -C=0 group and the
H Ngroups of separated peptide bonds in proteins
(giving rise to the al pha helixand beta

aohbegueatfignhtiobgtbeteren CEE0ygmuPs sarthpdibxgk (H-O-) groups in
(HO) groups . in serine and. threonine residues ?nd t he .
sspingy dapshefonipe residueyang the &Pigr%}mﬁ ohrystgine of proteins and in
é %Qgr acteristic of noncoval ent interactions that they

4ars tndi vi dual | y weak but collectively strong. All

three fornms of noncoval ent interactions are

i ndividual ly weak (in the order of 5 kcal/nole) as

conpar edtvs rcharaeesististof pengoyalprhintezagngggiat they are

kcal /,nol.e of .bon er . Th t feb
eI A BT ooy eapeyAfihed Bt iR g alpne
e onEr8)ind FRAUAIE WL RSENEhe BYERM dfBkedifHoley REoMpared
bonds are consi dered noncovalent if they are by
witdns edwedent hend {withans 904 0dslsmdmatle of wongremeegynadbeus are

| n.othey wor

nmol ecyl es .in .a certain epvirpnnent. ,
W@ﬁé@%p@ﬁ%m a8 IBEITeBEEY BPRGAPErEYRi Sy BebuREh 35 and 70

; i . ) ‘ _
R 5 A s i SRS i
htes@aldiitaf ghdy ansbyohdavelvee insuféisiehad aksheciate two

I nteracting groups can approach each other cl osg\}lﬁiy (an
pIRjeIasAe Y Modeslles Tha sertain PRVFERMESH I 8they Wokilspponcovalent

re nenhers | 00N S t o . :
P35 RS b htubp SR BBREE vy iR i G RBIR Poriing together
SRS & daoehd1H kRt ive o gk Blast Thedndited et eyrth)that these
| east 5 bonds that each have a bond energy of |ess

iterad®ns0l ke remiites thayfhe antergeting gsowpsead pgproach each
BB T BB BB, o1 125, 3, bond ener oy of
Ieﬁvysgxngﬁt{@ A4R01iRBr EHG prRAMELNE b XhSleShBfhbers 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
energy of less than 90-100 kcal/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
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
kcal/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



10

15

20

25

Thus for the present invention, a nultiner is said to
be hel d together by noncoval ent bonds when the bonds

WO baw/08isak the two or nore nenmber chai ns each PE/NL2006/000038

bond energy of |less than 65 kcal/nole, and typically

| ess than 20 kcal/nole. Usually each of said bonds has
a binding energy of around 5 Ktal/nole. Thus two or
nore nenbers in a nultimer that are held together by

oncoval ent bon have ti . .

e ot el S5 AntPBHAR o MTBAS: S0 inferacting
SltHEd o8 6h BaEh afbrayly hatfigatleppogsiafityadihather.
enabl es substantial areas of the at |east two

itﬂtfzr_acti n% surface? to approach each other closely;

at is, ey nust. fit.. h..ot hey. Th

i nventi O’E£%P¥??ei’z§n{’%’1%m§%a§1m&%t?§?ﬁ%?g%%ﬁ%éﬁgﬁgmawgﬁl y weak
Bngﬁ?sf afd foduifil {FRedPIHEaRuERR S 1 WGhuligekit proteinaceous

timeric proteinaceous nol ecul e together via a
pedéarle obgathor eiw alregioni oftrmmaciviadent inexsesiopy &8 she present
invention at |east one nenber jnvol.ved in said. Co
HofGAN e oas e B THOTE A HARCPES BRb kY Tggion in the
in-at | east e |
T e B

eo¥ dleilBbond e s6lEay REst ohe ananbaval et mindtichereThe cleavage of one
a multinmer that has one nore nenber than the o%)igi nal
§

nuvalentbondireswlsgin simulpnenibatdhas oRmEOTP deginPer fhan the

mul timer that h t wo |

B gt Chal e TP G TV R o BlEped 16l 823 itner
I3 s3wdea b ibersheicn UNB e Hfing 0060 V@l st e covalent bond in the
interactions per nenber in the nultiner. In the

gmkaner revnéts inom detriegse efithe numbies of sepcevplentteractions per
I Ssoci at i f at | b _ o

haher 5 LS B £ She BRE- R RO RS T T e o
hande H%Haﬁﬁoh%ff a%QHf{s%_ ddemBuiRefr&th thensauamentInbghedsresent
per nenber 1 n the nu

_ timer such that the noncoval ent
havestien ehé deabhie btatcoraemhbondiin used to nedupei the mpmber of

e o Shet B, ShEAAae o) EOULEL PPN LSyt

0o TRE L G O 03 RREH EIRFRBELGE ARV ARG of B
cleavage of a covalent bond is used to alter the conformation of the member in
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
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).
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| east one nmenber fromthe multiner. After rel ease of
the at | east one nenber, the resulting nenbers can be

woreove/oe837 nul timers or a conbinati on ther eof . PC/ARAAEE00038

of a covalent bond in a peptide can be achi eved by
enzymati c nmeans, chem cal neans or physical neans.
G eavage of a coval ent bond agfused in the invention
is preferably chem cal or physical, i.e. preferably

non- enzyﬁ{%& P."%{%{? ﬁ%ﬁ%@?ﬁﬂéﬁ“ﬁﬁ?‘ﬁ : oftacBoRORbldSile refers

chem cal _ preferred is
fohapratetmiabasindlende ithat bagbabas two ar peplei dembeck Horteare

A coval ent bond that is preferably cleaved is a bon

pessviated sdtnesch ohex et vegeorhohEOGONaie T IBEMACHANL gé least two

Perthorarer oo REedre pAdtaute M riodePEatef B:feiddPand not via
wv%‘%@ﬂﬂ?ﬁ%&ioﬁg! PR kS rh H Al ul€Rnd:13¢ PRoteacebusBidecule,

menbers that are associated with each other via a
nedtiorerdf prosacoaa eterchangeaklyi wred inttheedeseripfion. The

B BIRCHAFRR TiPIoF o 015 b S AP L ARET G PG contains
LE{d18 Hﬂéﬁ)iofgﬁfeip‘fid‘ér ot ei naceous nol ecule, nultineric
el

protern-a In er changeabl y used in the description.
The mul tThetben pegiogi ofameusalent fcielractidn réferptes engion where

i nvention typicall ont ai ns. at | t I pt i de.

e of mmermé%%?@%w%?%@%i@exﬁ 3Pk GAEh OFRYEFR. 4tqSast 3 and
regio ne. t [ Y : .
brarihy A et S nfhe R (RG] THES AQALE e yBitovalent tnteraction
@i‘efbﬁﬂﬁ? $eB € Q¥RpeIRE DedSentbusl Hiakinsaifl two or more

noncoval ent interaction preferably does not conprise a
omnebasttolsach dthekilhds elapy thajonel alkptenspaEePate g R0R-

FEYHIER tEHRCHa B Sl bR LT Peg, A gt Fop FoklBppviere

LI () Bl el BLOD.OIE 1t s
partitipapaire nbncovadeviateractiontisrasd iregionn sai- dr ezi on.

@hrenr) gfgeéﬁlggngga%g ish Ielgee(i ﬂe;'eCinrtgfrg%erttg aam%?elac%?g lw%erein the
building blocks are still covalently associated with each other when all
noncovalent bonds are broken. The more than one monomer in the multimer
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
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.
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bui | ding bl ocks are still covalently associated wth
each other when all noncoval ent bonds are broken. The

WOe06/08083n one nononer in the rmultinmer nmay be PEENE2008/000038

or different fromeach other. The term nenber is used
herein to refer an entity of the nultiner that is
noncoval ently |linked to anot her nmenber of the
mul ti mer. These two nenbers are not |inked via a

coval ent AA1 cirf3cBEEPRLId S0P E&]Iugiﬁpé %t A@éétt t@Ramino acids in
necessari a protei naceous nol ecul e. menber 1S

toeptidad livkbge with eadceidwar Il typacallyotoriaiis deleadt 8 amino acids or
nmul ti meric proteinaceous nol ecul e of the invention is

prestéona savalents thateel jh pentidic inkage wik eactpeidiesi n
R00r 8 8 g 0 NS0 AL AR HRIBEL PR o0 amine

S iyt fimibiohat eGRiviatdnis thekdd®kiAPLR lifRe@B68¢h 8ther via peptide
%rgot ein. Said peptide preferably conprises said

ndb Inoitalunfoldedstatee tihe polypappidetie typicens magtmbbcule but
ST, B R RS eSS LIPS o
AU R id8 1Rk ddcRRRhe LMY Y t8IY Bodde rﬁ%f'era;o& a peptide

peptidic |inkage with each other. In the presen

iconing drona Spol 4 eptindecidsnpedfersaldy ftea s o580, anbireopreferably

?ci ds. or_functi onﬁ% ui val ent, theregth that are .

¥R Sdtor 4 aBERO 8¢ rg&ipaly E?Rﬁl ap HHES Nere; qad) comprise any
al t ypapt | | Sty LG | -

ABHEL AR A5 PRLAPR LEnd SR b b St

taypinoaldid sadntaifmsinseineeam 4lphi) béda,a0f giomaci eshighat (omega)

are linked to each other via peptide bonds. Preferably

AnpEatacd lepaneluding L@m330x Brox9 caphofbspaqiags between amino

g?n&gﬁé %Ig%l \égf"ﬁo%g?(l% e{c?ds? %[nl gx%rir?o g(r:ledf @B%lgrlr)yca%lrtge? %attgrazloamino acid

ol ype e as use el

CEHAIN) 6L aRPNtREEI NS aflifo Qkida@hAt)ak LAcdihiBidhtioNIRFLHO A peptide
acid can be a natural or synthetic am no acid such as

ioa najyralmaptide o prEnthssized raptigtenoma gembigdiaen thereof. Again,
IR LI A R —
gg?gﬁe tPically Me8 %ot ot dbmfiBMtREraRA uRlu@ MG pically
accommodates a range of tertiary structures. A peptide as used in the
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
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

equivalent is preferably capable of forming bonds with amino acids in two
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(chain) or a synthesized am no acid (chain) or a
conbi nation thereof. Apeptide is a natural peptide or

W@ 2@y80385i zed peptide or a conbi nati on ther ecPCT/AGAI0NY00038

inits unfolded state a peptide is typically linear,
but can be (partly) circular. A peptide typically does
not have a domnant tertiary st'ructure. It typically
accommdat es a range of tertiary structures. A peptide

d th t i .
GPREEHTE st aitfertiol et Skt A dnidrEl st ot pdvimgptide or
'ﬁ%%ﬁﬂ@ﬁﬁnfﬂ%ﬁﬁé}ﬂhﬁgﬂ‘ﬁéEuﬁ&héﬁdl%%waﬂb‘ﬁf‘ d@és Aot have to have a
physi ol ogi cal sodi um chl ori de solution. An antigenic

peptiralecovnderpagt. asmclga fian¢teonad reqiGlent ezube inggipordted into a

has het ween and mno acids that are |inked via
ﬂ%ﬁé)rb(Bﬂ]é’SpeI(qF% g?p’t‘ﬁvﬁg can be nodified or not.

Typl cal @H%ln%' Eb@&%lfeﬁﬁj &?ﬁﬂ%ﬁﬁo StHRr RYHES ‘i—%b@)‘xdttﬂ%t is

cel lul ar ry, suc ycan a dition an

rehesedds preferably dbnetamne hdrhbthatt)lpﬂ& ofo Hmini) iacAlsi mderivative/
are_also wthin the scaope of .the inventiaon
f%@g%ﬂ}ere@ﬁﬂweem@n&er&ham Heaxage of §hea<:9ﬁﬂ1%wéld is

mg%gggp %ﬁﬁh Ve (ﬁ b}g .Hi o?P oral %ﬁ% ?ngﬁ}ljcﬁgaalgrg E‘t%%tllvg g@gup into the

Rhehdefaabiph peptideahsinbgr, bl@l”&dﬁldﬂ atleant 69 avdént bond
in twoseparate positions such that it can form an

mqeés hedbe ﬁa*oke@flraﬂ(qmeﬁpeﬁom@@tm tﬁ@pﬁewubmndetmnally reactive
in. The ent Qoes not have ,t

hav.
PP i APk bRt A reSebite B TS o ag i G B S

GAEMBEr.  TROLAM A SMHiBARNR RaRldds &ﬂeépﬂi%%ﬁtﬂeggtl% group can
the 1nvent. In one aspect” of the present invention

devaditemted omadittvmiallys. c lie aegibniss tp r9e$1gnabb1ytlagg&m mherrmmber of
bon tha l'i nks. two anmi no aci ds. der.ivative/

3 i RARS e R0 BRE O BGPTSR b SptiopeTlygactive
T e
Anhedrpoedtiyg at papta ﬂ&cﬁﬁﬁ’@ﬁﬂy)peptﬂblcﬁimm Id e@e;énmbdiment the one
coval ent bond needs to be broken. _In the_present
iofvRee emdiranally weachiie grosRaIarg Plagesk susk 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
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
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

more folding freedom for the resulting chains, thereby reducing the strength of
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group is used to refer to a reactive group that is
i ncorporated into said nenber. The term

wO ecaaassdonal | y* is used to reflect that the rPE/NL2®6/000038

group can be activated conditionally i.e. in response
to a signal or trigger. The n er of conditionally

reactive groups can be varied at will. A conditionally
reactive group can al so be placed at an exact position

C S n%%'faﬁ;r 1nft8{aégi?)§1t B¢ Qall oh O 6P LA tRE b §u1%ﬁ1tgcb}?dms have

a|n I n one enbodi nent the one

ﬁf thmmlﬁﬁmh In arjﬁ'bfestrécbembodﬁngntmm memlpiras et ayed within
that the coval ent bond is broken in [

regi pn_of .
spidaeginegfinaneoenieat inter aﬁtlelheT%#ﬁé&twgl jihg ighest reduction of

e ot her i n .
ot e E Rl a PR T oo 14 BaBMRFAPE Th bond that i
e UEP b?r Sl@écﬁrﬁﬁﬁoﬁblﬂfi rbAdtivd BRouy @frﬁbé edlectydl oy aphropriately
of the gind (e.g. nenber) is altered such that the

poditinhing dfe Idaetnvatggoan in she weptidetchetn. r@]@%age of sailanember
uced. .In o the

ﬁ%\t’ﬁlsgleé;p ‘{ 4P |0£ a rig? g%g[&]és %ﬁ) tha%nche longest of
SO 1% ﬁépﬂ]}& asis 4118 SEIHR S d ﬁﬁbtfeﬂiblﬁ' a8 Q&i’étcﬂd% Ehorter

via a reglo noncoval ent interaction, wherein at
tieassaidneenfbesai d at | east two members conprises a
condi ti o,ﬁal Ly reactive group.that, en activated

cl eaves he svandan ’ggﬁ]aelq,\plfqyl e it e ptrﬁ’@péqﬁeous molecule
&%ﬁﬁﬁ%rjﬁbﬂg%@? bt blie® @'b ﬂl@ﬁﬁ%ﬁrg %%ﬁLdl &ch other via a

urn re uces e stren
Pa168 vl hentovialé gl atbidbion) wirirdin ggleast ofik eﬁm@eatolfaasm two

coval ent bond in a nmenber results _ in nor 0
h@mhmmfrpmse@ 7 aly)pentide hpHs With, ércéﬁglti‘ébﬁjiy YRgctine group

st Lengt

SPOSRE  FREFAAL Mol B AES AR, MIBb Rl BoR0Schin

Eﬁhdamﬁflﬂfe@ & Bl REMBEAE 16 alchvaRbdE l%aicB(pbﬂﬁ@b‘pdde 1nto at least

within said region of noncoval ent interaction. This

twe shiadlarpolydpéntitesstherebiuteduwing the seremgtle efsmidgroncovalent
Iﬂ; ncoval ent interaction in said region. The bond
PH&T24"O | eaved by said conditionally reactive group

can be selected by appropriately positioning the

reactive group in the peptide chain. C eavage of said
menber In a preferred embodiment said conditionally reactive group

comprises a light-sensitive 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
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 7530-7531). This amino
acid is commercially available from Alpha Aesar and is to be protected with a

Fmoc protecting group in order to be compatible with solid phase peptide
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results in peptide chains of a smaller size. It is
preferred that the | ongest of said resulting peptides

WO g00at0818enst 20% and preferably at | east 30% SPGI/NER006/000038

than said nenber. The invention further provides a
mul ti meric proteinaceous nol ecule (a nmultinmer)
conprising at |east two member’S that bind each other
via a region of noncoval ent interaction, wherein at

| east one of.,sai. s r ' :

HRyBBpeT AE B s e pRP B bR, PSR AR Srmith and

PEADM I’ BidCorahSyngiisth 410 edicrsbiglogital psopaticsatf Sdamano-1-

coval'ent bond within said nenber is broken resylting )

hmdmlxe’ai\’fa@@)lmor@aami related) puppoweds. dograal picMgihqal Chemistry
er, ol y),rept. t her.eby. i F

I8t HE A RRBA B S EERio A (b REp LA Bibfbcules. A

ﬁﬂ}t‘%ﬁiﬂﬁ? %guﬁﬁﬂ&'nmhﬂiﬁa%-{%nft@@}ﬂiéﬁ(ﬁ)ﬁbpw@n@ a6dris Sesmino-

a light-sensitive or periodate sensitive group. In

Btk airepibadilEopmnihacidoAdiurictioah] sqeiyaldnttofsrthe atteephenyl-

the reactive %r %glp if ﬁlther the presence or absence
Sy CcineyHt Daiar PtFPRN et BRER Svavel engt h range or the

X - i - .. r . .
PRTHL Forb oo ELLAALE SEDERANELQUEAR proup compriss
hiphilsereky mvdetyeacs fuectireil pqusvadehd/tlsaest. tThere grre afternative
The condi ti onal | y reactive group is pre

f er.abl
syetersoihat adre jeqey ade s Yhschrrieiate an 1,g?(%1?)gﬂ3é?>fye§ystem. Such

enbodi nent., sai.d iti [ "
SRR e RSl G R AR BEBphyaptes, sugar
Basiadesi@AghBaE ke taihiies paliodatodenshblefsiteh ®ibydroxyathylene

cheni cal society 2003 vol. 125 ﬁage. 7530-7531). This .
arphide asistetssareataseribpdin Yuaial &WE’WQM?J%GAQ?Q%SGHL

e B Re. SFBRARLF b PR el ROTAERYP Sbllpn W,
B B%{%ﬁ}’W.hfe‘-fﬁ%E}Hw&Wh@%d}&tﬁﬂ‘d%@k@ﬂmc%té%l gﬁmﬁkm
. . r

vis, David Smth and Tommy J . .
$uhiliess of ahd protensd oo hunain pnoperadedisiafcy virus: design and

gwé,%}rg;ﬁgél %dl\gr@gggqpéi éo%g:gljr:ﬂlég %i%ggrgxes}e%fq%n%qggs%gpedlsﬂsert with
high binding affinity and effective antiviral activity. Journal of Medicinal
Chemistry 1991 vol. 34, pp. 2344-2356; Suvit Thaisrivongs, Steve R. Turner,
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
isostere. Journal of Medicinal Chemistry 1993, 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

another periodate sensitive compound is described in James A. Musich and
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1973, vol. 16, pp. 1043-1045), or a functional
equi val ent of such nol ecules. A functional equival ent

W®@1008/08188N0- 3- (2- ni t r ophenyl ) propi oni ¢ aci d i SPGFaAN2006/000038

3(4-nitrophenyl)propionic acid. A functiona

equi val ent of ortho-nitrophenylaly0|ne IS

par a- ni trophenyl -gl ycine. In ahBt her preferred

enbodi ment sai d periodate sensitive group conprises a

Al | Bt Y. i onal | ent
s, RULRE, SThEIi U Al EE e R Sromone from
egithuplerith degdritesspani Azhe] MelAﬁregidayldeRé%ac%x Hokity 1978,

Such systens are |-am no-2-hydroxy systens an
Py & pre 4866H48F2at es, sugarami no aci d hybri ds

taini ri pdate cl eav e site... .
Bpﬂyglr 2;3&%@5}}'8%& ﬁﬁiﬂé}@ ysedstor maany different pgetgingreous

. A Al . .
Mool SRR iR 113608 o phaTERaR s pRE Rimers). In a
Jostphed\embrodonbat b, multin efit peytdin wé ,‘dﬁy\in@ﬁj{on—rﬁﬁfﬁbﬁﬁes at least
Robert L. Hei.nrikso I nhi bitors of the protease from
ﬁ%ﬁ%e@%ﬁ &B%Fr'em %E@?t HeImRer Eprseah @ertide cpmpgising said

[ et hyl ene isostere. .

R, FRbR R A P H S b P b PR bihBrices a

olypaptade, adidrein yaidJivgt aad fid ¥eebrnd MlmBdiaiThattb%ach other via
1991 .vol ., 34, 2344-2356; Suvit Thai srivongs, Steve

R regiomef powgggli@nwn@w@m&tefﬂmb&y FaidTeuiBimekic photein is a

. - Je . de,. .Robert L. .
e TR L LS s s, and o
Jbebbide. Hiefer¥éd 4RAMpEYs sHMRh PPl B3O brétdns %rees%)xéoteins with

protease from human i munodefi Ci ency virus: synt he:
dpintaing, ehapermhegoiteinsalr majoristocofmpatiehityescomplex
0

Ol T3 20 B 5 S L A i, xampies o
e T T
majotgeh@s h‘gi;ﬁﬂdewithcarg@gmmh épeptidés)dirpdpi intaheoatal &sspdcifically

S LGS LA Sy Ron et g, Telcanedon Leltors 19%6
diverse diseases, for instance disorders caused by the papillomavirus or cancer
(See for instance Parmiani et al, 2004). A preferred multimer is a major
histocompatibility complex (MHC) molecule or a functional part, derivative
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
a specific 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

diagnostic and therapeutic purposes.
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deoxy-L-threonic acid (diol-containing amno acid
bui I di ng bl ock) which is another periodate sensitive

W@ ivpo808d7 i S described in Janes A Misi ch andHeeF/XL2006/000038

Rapoport. Synthesis of Anthopleurine, the alarm

pher onone from ant hopl eura el e nt I ssima Journal of

the Anmerican Chem cal Society vol . 100, pp.

4865- 4872. The technol ogy can be used for many Q

differen BOUSE TRAS o365 1 flekabed by the fact
| i gands I&‘nogﬂ%ffgtggfngééeoﬂg & ufﬁzj %d}ﬁfj‘ rr%rsfiﬁ% H A by the fac

pphet evmplbxeniod dilgandtocmpmeﬂtMﬁm oledulbeaie dighlhiealuable tools in
[ Plvent | east two nenbers wherein a

?é}@edigfﬂb@iﬁ% h%?ﬁfg%ia@d pupniifespempe ils¢elppepuldtions and
(egﬁ_gla&e %Qﬂﬂl%h&&ﬁ&t df ?fegﬁg? %8@upa\mgfrr&%h?t§3p§eiqq1% t%mj;ease

er conprises a

padgressioand \Fm‘!?tlﬁf'gd)péﬂéntﬁl EHCMIDC RBMplbResAidLH A Rimune
non-coval ent_interaction. Preferably said nultimeric

pronisning of elipiepl tuialsinsbaprravedtberapentif mtablentons. In

BRBIAFT S o BekeBieRe irnydind (oBiniBoRecife dune T cells for

@éBuEﬁ'QhﬁhﬁﬁoﬁMe@cB pyagamtdd pAensd ﬁ!&%ﬁghgﬁ&eg 0246l iSninate

or maj or hi st oconpatl bility conp e

Iumelﬁelrre@&‘ ahlrpzownerepaod goms farteneeatrsiv Clarppti®iabidns. In
thes heat shock protejns are HSP/0, gp96,

Eﬁﬁ F?IBP eXgpimay peaised o srlestizels imimnigamdesired

%@aﬁémée@féﬁpdlaﬁg hb 879 ol ﬁlefd%emﬁggyse% used to

speC| i cal stinmul ate I Mmune Thi s

speci f i cAshajorl distauie Fal the etffzeccmrtaqiplﬁwlehsﬁ MHEEaSoules
for instance disorders caused by the papillomavirus or
s e $§eafd@ﬁnieﬁ Jigandeispherneficiencya0f theamayentproduction

L X 0, S SRR S e

devlestdes iecloan@hen aaﬁeﬁie@gl@qldt%h%qf Co%@lﬁént%ﬁ qqm ﬁ?dflecules are
by T cells. T cells ay a crucial roleint

prefnred primamly we paocmgses Iuedids thet igaediebolnad dhemg the

B e R Reb B S LT RS X ST P s
B6éh Gsé & IRENThILpNdesd R BeHiGant PALa RBVEsQRMIShN of ligand is slow
under mild conditions (i.e. near neutral pH and physiological salt
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 MHC molecule. Consequently, the technology
that is now most widely accepted for the generation of recombinant MHC
molecules is the separate production of a batch of ligand-occupied MHC
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
future prospects. Curr Opin Immunol. 2005 Aug;17(4):428-33. Review.
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a specific ligand and production nmethods for MHC
nmol ecul es that have bound a specific |igand are of

we niwssnss? al value. In addition, MHAC npl ecul esPEr/NL2006/000038

recogni zed by a series of other receptors providing an
additional rationale for the pigduction of

I i gand- bound IHC nol ecul es. ddition, definition of

di sease associ ated |igands that bi nd toMHC nol ecul es

is of val

pur poses l\%\ﬁq Ir%l'poér%;al g%i %@g@ g?‘; Pgd?ﬂgwk/&g%gﬁp g&lasg I and class

|I]IImk$]bma]bedB@t;h tyte s fofl M HC bl exigy @xebinef peptldes and present
gand- gccypied VMHC nol ecul es_are hi ghly val uabl e
ttbﬁr% tq 'k ceHe Rewsndingoneihe MG aeolecdly thadlomeinsiregponsible for

SRR o R ) RO TS S B mains
piregegaieaor ﬁ;é@@ﬁwllﬁbﬁﬂlﬂghwﬂie Y] 'éx%li{i’%@[géyeﬁ?alphal

lies in the i mune nonitorin clinical

s @kpélaztdmape of |a@ MG plasatll mwokeculen Thede tooraind/kie:

BRI « ERRr sk SR ap R plGailRon faEHegBhE thus

'i?bicﬁﬂ?%hﬁcﬁng Ftw‘bQ)f ¢hé Wonelifs YAIER ?ﬁ Qe ﬁlollécqlé 9P involved in

pieparations for bone marrow transplantations.
ddddingoof, a MiCidonphekesl Ml Gbadsade tgpselleebhiahy several other

dorfainaahal BEF o Laneely hyatisdin bindiRgiod ansp e Such domains
j ' f ied w
SIS0 T3, FELB o o
o @deytbsalic dﬁihﬁlﬁﬁ in a‘ﬂhl@tl&tl 2didhi dom 8fnsMiey @%\ﬁ aUWoBsS oA He

in particular lass | molecules is | ow

i?ﬁma‘éﬁn 0§ thfbfolé@fb ﬁ@lfow@@@uﬁﬁhle)pepmi@ bmldmdemaama Other

sse ch_the and
RS oL LT RS Yol G DR B mn b b e oty Fose
lehertlddh g Ha@E oeldhd@féteBistiehPhER a8 0P a%cﬂﬁﬁv?l%& in
this process is inefficient because dissociation o

megbzd@ hlsdmgowh&ﬂﬁder tlm pnlasenh i vargion, (thep magehe present in a part

t
IR R RN P
G&ﬁﬁﬁhé‘ CGare involved in peptide binding in an MHC-molecule. Preferably

said MHC molecule is a soluble MHC-molecule, preferably as described in

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
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

MHC molecules but that retain a peptide binding function are functional
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nol ecul es to nore harsh conditions (e.g. acidic or
al kaline pH), but this also | eads to destabilisation

w@R00bl808BHC nol ecul e. Consequently, the technoPGOYL2G06H00038

is now nost widely accepted for the generation of

reconmbi nant MHC nol ecules is t separate production
of a batch of |igand-occupied nmol ecul es for each
single ligand. This results in a very time consum ng

%%s&?f&}esﬁnqﬁg%ﬁ{éx%%f ‘Bﬁg ?ec’ssentXh%lgﬂ {):xg §1%r1§,%%ﬂa%§lles

Speci one ap |cat I on

Ssohmﬁsihgr(péfﬂ oﬂ/b@ﬂi&é biﬂ@hgt&mmgbcf@om toer drebre ML @Smolecules
and, future prospects. Curr Opin I munol. 2005 Aug

P:f{dctyhaztzagescapah féamdmg apeptide ege edso mls@dqxedefgnpmonal

| .
B T R a5 o e
tthePepidt KiAllSs d6BRANdI01He? Qnﬁﬁ%m%é%r"ﬁ%&ﬁ'iébﬁoh@ fhat are

domai ns responsi bl e for binding of the peptide have
ctpfefret@mrmmﬂmwmable sioml'qapsmdlthgl peptidd bimding doreains of MHC

ficall tide, o
Relfp e SO SRaRbCat phaty R s e B IRG sBpoifisiouesthe
S i B8 TS5 ST e s v
taiss cangpdeed| fynetiohal deritavives oft Me1C enslendes bfithe ih\&i’mtmn.
IVHC nol ecul e are jnvolved in binding of a peptide

A
nat ural Me¥era|Belscelesphaga thy peptdabiad SRR Tiaeal MEC-

S90S AL, BB P R

Eﬂélebﬂ}éts a6 @ontiderdd fufncBionad ﬁ%ﬁﬁi@i’e@%@ a&iCIVlH(L'l nﬁﬂeé’ule of the
cytosolic domain. In addition, such donains éﬁg a(i/
ofding can be

mspeendrinypptipnr Ramadns that axe #yobied inopbbppenti

CHEHRERE MR BB ML Boler e RHF ROl or

tABE80RA NG rt 8 ABIVIE IR R/ N En £138 1188 L 8d et incdy fUﬂ%Yeracro%tam
not directly involved in peptide binding. Thus for

ptheeparts thehareonpt nowyalippsberipredsweith M G npdecules. &tmch other

VHC t | o s sai d par onprises at
|P@§§Stn1%{3§ggyclg‘$ing nc%, con?;s)rlse T8h %s tags, a soc%atfonnerl)né/?)

multimerisation domains and other elements.

The technology of the present invention can be used to specifically
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
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.

The inducible attacking group or conditionally reactive group is preferably



10

15

20

25

30

domains that are involved in peptide binding in an
IVHC- nol ecul e. Preferably said WHC nolecule is a

W@ 2006083 MHC- nol ecul e, preferably as descri bedPCTINL2006/000038

Gar boczi DN, Hung DT, WIley DC. HLA-A2-peptide

conpl exes: refol ding and cryst@ﬁl i zation of nol ecul es
expressed in Escherichia coli d conpl exed with
single antigenic peptides. Proc Natl Acad Sci U SA

];)%ggen%ﬂ ti‘xé &%@@e 4&% r?’%i_lglu'g v %‘Slftﬂ 1885 eg@lﬁ% ﬂ%‘%{de antigen

Sald ecu
ffmmtth@ m:ﬁheﬁﬁse mmnmhﬁeﬂ MH(MﬂGlé'ﬁﬁl@ ot laefunstianabp BE Ul Erivative
th t is not derived fromnature, but that shares at

r analagie abenﬁpﬁdi‘hﬁglq@%t@@ﬁtlggmdtﬂreaﬁmﬁonﬁﬂ@m way be

t
s SSRGSy
asvehtibd farthee peovitléda RepositidColiptiehitd £ $nWétméRdbrotein of
retain a_peptide binding function are

ftbﬁ dRveIH0 eYiohad Composi onmncbmpeomded witleligaed énbe loaded

B¢ Pt Mol Bl FRG e ReGRERS? & bk puriscubpatibility
?Eﬁls?%i?‘éﬁf‘?u’%?ﬁ?ﬂf\?p% é??@g‘%‘?%ﬁrge@%ﬁ‘??é‘i‘{ Falo? Apglosue

dhereoy,pihetdiy attdéMamecbfasanad h’rmbextshata pepgideodniigen e the
ept.i d bi.ndi n i ns. at.ions or
%ﬁgf IRfiess dtlaqéca ee%ln Fehqrain pridrentids antigen

T

bbmgiosigiospeni ﬁlsOIci)mIﬁ'isetahﬁaﬂﬂﬁ pepeidsl Br § préferidil @Ihbodlment
peptjde is bound). Such nodifications are therefore
RN e BRRKAP 154 ARDAERICRaNt ¢ARSbIoPT RHGIng in the peptide-

?ﬁjlcﬁﬁg 6}?80\% gh Idlr%\glilg?%lg)gercﬁlgever w?ogcqﬁli ;\i%’_{-molecule The

haba@kﬁi@gﬁﬁﬂ) (Bibth‘é%e\p%d% Mhf RrieaucoUriPessyy FodulEns $hrelease of
Such nol ecul'es are consi dered functional anal ogues of

she peitide Ffmgm@nt@ffr@mé:hprmg&:mer niféhe ifortheDpeptids it o present
al %hé 93/191%)\65’1 ion, t}(li% e%@ﬁf) tcla%enc?vlv r%g e %h ?ac%eof the leaving
fragments. The resultant MHC-molecule or functional part, derivative and/or
analogue thereof is thereby loaded with the further peptide. Thus the
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
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

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



10

15

20

25

30

conmbi ned with such domains from MHC nol ecul es.
IVHC- nol ecul es or functional parts, derivatives and/or

wW@r@bo8nsss t hereof may further contain other pRCT/AL2G06/H00038

are not normally associated with MHC nol ecul es. Such
ot her parts may, for instance, conprise |abels, tags,
associ ation and/or nultimeri sa]ﬁon domai ns and ot her
el enents. The technol ogy of the present invention can

%rﬂﬁn%?ie < ﬁ%%ﬁi/&f ﬁﬁéifogﬁg %?tsﬁg MHEE da&l%ggfé?’ SRAHRRth8d

s, or to ction parts, rivatives
prcfevablyfakdgresnipesaaictivieiigditlickatviabie gfoupher éddditionally
bound ligands then results in the generation of . o
IR aciRve. $108p. K@ FeTudted e agtivadinn deplosuperary on deasing peptide is

AL Tho e '
T T ———
kenkoadest Wtbraditm B tHEbdgidh 6f hbaReiert ingfiction. Thisallows

in a preferred aspect of the present invention, an MIC
itbe easit eeropval dithetlpaviag neptide @efragments thevgad) from the MHC-

FaeP e FaREESh Al Arsvesite BBl aRaB Fpmapopenoval does
Rot $8chrd MG 8P LSS HA B8 arfl fHRCAdIIANIP FhininEl WAEHYR with the

and/ or anal ogue thereof. The inducible attacking group
activupdif the nadlbgulee®be ifvee MibUpnolecpleafaar bbpypridsdmtith a

SR B o ARG oo et o o
LA St MRIE, HUGORE, Ve Pl Bl B fhoparation can
robsedeaslyivy ubed us genaliate MHT-@bldetiléDadeprivirga Oatiety of

or nore other | itgand,s. To this end the invention _
rifercat ligandp dentigerismepsidesbnidoamatbpAgf sheimyquntian. chis only
B QLA Sy 0 FRREDEP ot S ey JEREPA A B0 che Leaving

bkl St 180 it et
flnduetionef theaeleavaldeigraup ve canditismadlyateagtize ghenmdhe
'%&)é%ﬂio%ﬁof{lﬁ%%%gopne%tﬁfe égsizr%eg‘f:sngga Sasisgcigtigr? %% ithg 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
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
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

subsequently be visualized via for instance, labelled streptavidin or analogues
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pepti de -binding groove of said nolecule and wherein
sai d peptide antigen conprises said inducible

WeLh@awsisBe group or conditionally reactive groR@I/NL2®6/000038
conposi tion can also conprise a further peptide. In a
preferred enbodi ment said further peptide is an
anti geni c pepti de capabl e of bﬁﬁdlng in the
peptldeblndlng groove of said MHC nol ecule, i.e

kA TG o a5 B B At 1

l’v@iye@ﬁﬁ peptitlh @soﬁﬁattb daid M TeRbRculom Be detdditdBivectll.
he further peptide is also present in the
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i Ryl AT Protd i Ea AT bk eadiE REFeRgng dor

LhRipBRYds QR thet) dfﬁg é\{'@ildg)%gﬂél@%o shiy ?VIH@emo%ecule For

conpaosi tion contains t e ne VHC- ecul e or

finstanicenakt peptideder smatli mele&ntUsmanaamﬂp@ne;vtthdnndﬁa)g of said
f the | aV|n peptide. I n_anot her

and fragnmen
Reptide 1P ﬁélfi f(&ﬁgﬁtmel?ca eo\ﬁqa%gefa 198 cAB der dntegied ducdetgeting
I |
Qi@ 2 eg‘ri}gll‘?&lﬂ f%ﬁé(?g%}?’ﬁ&é R%@kﬁ%@%ﬁo fne (Eﬁ{)% ¥(%f) élé@?ctmg binding of
@amopem@@ t@séldrMmﬁn npslpéildes nedRIred brompsRgluLilngredBence
MHC nol ecul e_conprising a tenporary peptide having_ an
BRI Ye I@Wb@ﬁﬂaayén@mmnéa@@n% phthe samnle ‘yhewatsavt binding is

mhen acti ated aves.said.te
DR R0 on BOFDYREH Bt b SYERIS Bl SRR a desired
Bp&'tff féﬁﬂwreugﬁpﬁgs@tﬁﬂgy O)thépf)re%@h@d'\fﬂ@a ns for detectmg
nol ecu Said tenporary peptide is preferably present
|bmndlhlg qf@pld deptiie drm pagritoves vidisattivityor byl mouiteriog binding
art vat i v [ or, anal o f sai
ST oD Rnig dantdonf BRUfEgIpdP opPiteralls sor f:didaody o a
v r
FER ARt A BB Br BN HEORH DHRBEblferred means
tecipde ahy use of adi-celd rpespitodepécific fir thetcnsmahtien of said peptide,

AT NG IR —
Rindi %%q\é?ifﬁéepqlﬁé £ 85l 1212%0 gﬂblgctﬁe 19‘%%5%? 12 é)g{agerred

r'eémov eavi ng or fragne
bntroadiine nb/sbiiinechid®is used for determining binding of said desired

peptide in the presence of a test or reference compound.

The invention further provides an MHC molecule obtainable by a
method of the invention. Furthei', the invention provides a composition
comprising an MHC-molecule according to the invention, wherein said
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 MHC multimers or as MHC tetramers, to

distinguish them from the multimers of the invention. Such complexes have a
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or functional part, derivative and/or anal ogue
t hereof . Renoval does not require harsh conditions and

WO baos/080387 or only mninmally interfere with theP@NL206/900038

of the nolecule. The free MHC nol ecul e can be provi ded
with a desired peptide. Using a nethod of the
invention it is possible to pr]o7duce | arge anounts of
IVHC- nol ecul e having the | eaving peptide. This

BP0 2 T AR BOS Ml IR 3P PR B Fors than he
lsir0E8 AT EI8THC SRERth@Ioxed 41l BefEbROHNPbrthAE tools in the

invention. This only requires activation (induction)
ehaiyses of Caelinapatiops. Whainventmnah usHartheayirogides a complex

tide which all th h . Wi th the desi
BB e T Rl e G PR Bobav et Bt G B
GREEGTRS Bﬂ%ﬂ%ﬁ&gﬁtﬂa\fes, Qfe?ib%givteg%rfél'/&sé’ﬁélﬁg?é’s{‘ﬂgéreof of the

| eavi ng peptide fragnments and assocl ation

deedrrtéch peptcotbihativhehdddof ideans hadanefhodstioopadducing

part, derivative and/ qr anal ogue thereof can be i

semplexpssopfaigias swepthrepfour pad five ML Grmplacuigsror functional
(o}VA| - f W\ ' h 1SN

B A TEL O B Be MYASL B BT S s e

pessarmtinvention farthen pkogdes hiehfbx Wb riths tR#6stH1eE, four or
pepti de under conditions that effectively renoves

dvedVELCmeatporles pr pepctionalipagts, serty ativessingéan analogues thereof.

urther. provided,.i s met.hod of the inventiqp, further, .
T8 i R set iR g Rt R sy P Crmpliculis having
tRe §aifé MdeH FRL&RBE 8pecthtity AHBREVes, ThiLhe &K AFPARvays be the case.
useful for diagnostic purposes. Binding can be
domstdering theyralative eney withi shichn MEGcmoldcales-aeal be provided with

receptor or..antibody specifi.c, for sai.d peptide . .
S 2P HCE e TR mRSAOR oL 4B YA cegml@.iessmm@mg two
lo$ nRERIELERkYcARbEShELR Y cdehE G it R ¥ b

gssoci at ed VI\.II (t:éhiﬁcsa%% péptllege. %f‘lll sﬂlclehnel %@Sggngﬁ%ykésen
taggithan. sShainvepttioneunilier rosisesid sdidsmdhagcompasidgeat least
such as. biotin that can subsequently be visualized via

24(3 mﬂifflaﬁ%?eacqoaémgl @&T@tm@%‘éfﬂm’d@ gogposition according to the
RAAWIESE RENRIC nloﬁ‘e%d? Bgff?ﬁétftﬂme%q?%&g,' I ari gn(tl/or analogue
pept1 de conprises sai abéel. "Tn I'S™way any peptide

la6 tilel i rive n$ Rind TiviGo rsid 1@ 6d leen odtimlea t deti@ GbHE s@irfRetk Yrovided with
a complex 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
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
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Detection of binding is preferably done for screening
pur poses, preferably in a high throughput setting.

wWEe@bm8088T SCreeni ng purposes are screeni ng f oPCT/NL2006/000038

conmpounds that affect the binding of said peptide to

sai d MHC- ol ecul e. For instan test peptides or

smal | nol ecul es can conpete w bi ndi ng of said

peptide to said MHC nol ecul e. Conpetition can be

dehAsdRA mov@em%tdr@gaﬁqg RN 13) DN NG FREn SR # guidance as to
peptide. A preferred nmethod for detecting binding o

she depeystticheof o (maird) vk nbtlecinvent®noeasur ed by neans

of fluorescence anisotropy. In this way nani pul ati ons

of the sanple wherein said binding is perfornmed can be

d d
Gos red SR HHEGh M bRty SRLIBLLOMIIERA 4 pudteoproten
[Ir eflespieshenznms HIN1 detegn! The nbtf@lohpigopzf 1rﬁ@w§tmﬂ)§ hdea

are nmonj toring radioactivity or by nmonitoring binding
e ﬁianmymﬁmwm@@oaéwmé}hanm d@swgabem%or)e found'in H5N1

SeA L ER o e PRl raRibsBin d Gy BB e, s payel epitope is

ARARS] bt deAeTbNE di98indfofahd past &ea@%ﬁt 1@fd1§tﬁﬁ@ﬂ ifrbﬁl older
for the conbination of said peptide, nol ecule. In

anfpverizer Astransodhidnnakehiiban iepitope thahzmmexm auitable for

i d | I [ ) )
R e pPaRbe e o AR BB Pch chssc entopes
%%fin(ré’ﬁtlgﬁb%‘@d@!s @)epauagib(s&ap% Lghadasivy ! %gence The

he presence of "a test or ence conp in
ummntamthefrafdrb @ropidey |adl&$0hlhedx/laiﬁldhmlsgnhh®1zxiﬁ pepua@é eomprising

Bhritp Gt S oemE A VDG L b oo URTE P B P ELes the use of
@Lﬁc\l%]gf&gaﬁﬁlokﬂggn’cﬁ%/s?%q ]g md\@?&ﬁbﬂsﬁ?& Qm(fl%rg&%l' §e&%ﬂace

conpri ses an conpl'ex: conpt

AP SNST TP Lanconadcing kb yro€ided iy €he el bf @ﬁ 1§olated and/or
derivative thereof and an MHCnhol ecul e conp
cvmihesiredpept #d@rqqm@pn@@mammo mdtqu’ee@,ceoAMIHSNTLEL for the

r uc%ltl%% q,c%ét eh é Eg}rﬁ:u v %t f)eedptllé]e of t \{aelrrllven%l%n is for

ures
1nstance presented to the immune system of an individual in a vaccine

comprising said peptide and an immune enhancing agent. In one embodiment
the invention provides a method for immunizing an individual against
influenza, 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
response against said peptide. The invention further provides a fusion protein
comprising a peptide comprising the amino acid sequence AMDSNTLEL. The
mvention further provides a nucleic acid encoding said AMDSNTLEL peptide

or said fusion protein.



referred to as conpl exes of MHC multinmers or as MHC
tetranmers, to distinguish themfromthe nmultiners of

W b@eiosnsgnt i on. Such conpl exes have ahi gher af PCTNL006/000038
for the particles and cells carrying T-cell receptors
than the single MHC nul ti ner. ﬁuch conpl exes are
therefore inportant tools in 9 e anal ysis of T-cel
popul ati ons. The invention thus further provides a
conpl ex 'ﬂfénﬂf‘)eﬁ'tﬁ?bgl 1ﬁtoﬂeeéﬁbo&iﬁﬁ’ezfﬂ%ﬂo'vmssa@i\/[ﬂ%olecule
i nvention or at |east MHCnhol ecul es or functi onal )
aaprdingderthy ahvmﬁsomrmbmprmngl agisekted emedir syinthpsized peptide

inventjon or a cqnbination f ans an

GOIRDIIFHEAIRHY @ @u%cwﬁgmlebﬁl ORG,PRPO f%ﬁ?gof the

%@gnfclo%ﬁesa% SO 68 Qécogr&ﬂfg:] 1090l inRahtisn is for the detection of
erivatives and/'or anal ogues tthereof are available In

diieos dpeciiiusrs-celle. Padsierfiucnay &8 pirebrdbiytHeN1pAavindesnaa virus

conpl ex conprising two, three, four or five
to-blagppescisl prefenebly A cuream] Vq@raarttsof areluanzgadryn dpgne

& ﬁ‘B&%} %{‘}?P{B’S?é@ Iﬁnl%% élgg ﬁg%m %Ole&ﬁ Gecording to

fﬁuéﬁivlenﬁ@ﬁ% e ﬁ%ﬁrﬁh@htdf -a &Hﬁ\@(&@ﬁontfbt &1dgﬁ©dlﬂg01‘tnﬂuenza. In
al ways be the case. Considering the relative ease with

m/cﬁmdﬂnewbmbmument ke tavertrpprovidiesda wethodifer diagmosing

g iR L B b g TRt e e el SRR Pgaid
AHEvithal 'vsﬂ?ﬁ HE MERPSddbciilb %CE’&%%?Q to H‘i\é/ & dbn dh@ analysing

I'nvention further provides a solid surface conprisin
bindiegsf saiddVIFLC bhotecsledo coeadl ingsaid tﬂtml samwpie. iSend call in said

COprOSI tion a i nve

ccording ti
dearwlgis praferalia &‘ﬁﬁﬁt D adrelpars @W@}I&Pn’“ a method for
[

BOTARR Bt a B R LR R L e P IR P Ee T ol
ragﬁﬂgéon preferably a conpl ex conprising a single
peptide, or nmultiple peptides associated with the sane
di sease or pathogen. The solid surface can be a bead.

The solid surface can be a glass or netallic surface.
The surface nmay have undergone pre-treatnment prior to
coating of the multimer, conposition or conplex of the
i nvention. Such pre-treatnent nmay include but
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is not limted to polyacrylamde fil mcoating as
descri bed by Soen et al (PL0oS biology; 2003: vol 1,

Wpawe/08@37 438) . The invention further provi desPEI/NL2006/000038

m croarray conprising a nmultiner, conposition or
conpl ex of the invention. N@ané and net hods for
producing a (mcro)array conpr'ging an MHCnol ecul e
conpl ex coupled to antigenic peptide is described by
Soen et al nenti oned above. Epe aﬁ%isan is referred to
said reference for guidance—gggp%—ﬁhe generation of a
(mcro)array of the invention. The invention
surfrisingly found a novel influenza A nucleoprotein T
Methadsit ope in an H5NL strain. The novel epitope
interestingly has a substantially greater

i mmunogeni city than a classical epitope found in H5NL

strains gndJueiyn oF herclafldaRsg a'ﬁd%o‘i@%l@ﬁes of MHC m 11timers

Furt hernore, the novel epitope 1s shared between H5N
sMHCstodmer®: past years but is distinct from ol der

G el A oebb B
SRR, VSIS AT ST 1 Do i

aepulidpers aguegeferatbé witly ehd fellowingridires pepridys:dasluanza-A
i sol ated and/ or synthesi zed ﬁepti de conprising am no

JBRHIE S§uth e uprSNGLEGF VH{IFhhand the twaveflupaza A matrix 58-66
' f ' d d/ qr. t hesj, zgd
s VL A ATV R, 20 RBRRRERLET

i eiphenyHbs6hiphRVA @@ AVIFEC thtss USgopRidcmul 8813k Yfbre subsequently
and/ or synt hesi zed peptide conprising am no acid

qutyiked diphngiaredby BirAs herifiedpardastioved et —20\Gioe 6% glycerol.
agai nst influenza. Apeptide of the invention is for

i nstance presented to the i mmune system of an

i ndi vi duahviiAdacaBssitite ABIRIticH 28d $3pHdRERELSRg@Nd an

I mune enhaﬁcin% a%%%t. I'n one en%%gghent%%he g

i nvent i oM PiCbumivdEsens we toatefindidaned bétzamgrircomplexes of MHC

SRR VRGRH o R e o SRR SFA bRl Gbipe, or the
g%g’t b8 QYIRS BBHIAR ePToP8 Ao b EAE R M- elamag,
366nm) in 20mM Tris-HCI, pH7.0/150mM NaCl/ 0.5mM dithiothreitol (DTT) in
the presence or abéence of MHC class I binding peptides. Subsequently, 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
MHC multimers (MHC tetramers). MHC tetramers were purified by gel
filtration chromatography and stored at —20 C in 16%glycerol until further

use.
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optionally an i mmune- enhanci ng agent and/or a suitable
addi tive. Immunizing an individual as used herein

wOore@esssbat t he i ndividual devel ops an i nmune PEFNDRBE&000038

agai nst said peptide. The invention further provides a
fusion protein conprising a pegtide conprising the

am no aci d sequence AMDSNTLEL. ¥Yhe invention further
provi des a nucleic acid encodi ng said AVMDSNTLEL

gﬁﬁ)' e_or said. f.usion protein. The invention in one

: (giﬁ@ﬁ?nﬁﬁ%@yﬂgg'an MHC nol ecul e according to the

i nvent i oML £REPHbSEHABrABIOGPhR LS Husrd: %ll\l/%élﬁBl‘J/P@) Z8fples and
pepti de conprising am no acid sequence A NTLEL. 1In

dUEL.ehdbosi weret inglibtbeel fonvbemin.omithd?18-1abtlexbMEEGHetramers at 37
cordi, t he .i ntign.s for_ the detection of )
2‘& ¥y é-qg'hbeégﬁ Pt g Fritbod was ﬂ‘fl‘ii Ang ipgubatign.pgg continued
iaf ' { ' [ e .
oP 2 2, o LB enorties, B IRCS! Sl BZbAR Woft stained
enithdiropittiuihindide enbé ablepiooyd td@tit ideadwetls oS amplddiere analysed
nol ecul e according to_the invention for the

defey sytemety usiagmpba Cocalibuy and GadksestgoftwargdBeeton

I9: @: ' the invention provide .
RRst E o E b B sofeh PAFRNC RN LD dofine
qyfﬂp}iogyf@gpmlggﬁ@hgg a bl ood sanpl e of said individual
w th an MHC nol ecul e according to the invention and

4

anal ysi ng bi nding of said MHC nolecule to a cell in
I d,blood sanple. Said cell in said blood sanple is
;‘?%%“ésably a Tcell. In a preferred enbodi nent a

nmet hod for diagnosing influenza in an individual

further conprises detecting a T cell response. Exanpl es
Met hods: Herothtodn ofipeyftidd-RERGI hinbhibnersatich todispdcdxtesa tofill.
WMHC mul tinmers (IVHC tetraners): MHC class | conpl exes
(MHC nmul timers) were prepared as previously described

wi th m nef, R eiNRSy gfléelléi“a‘gfnézl\/lh@ eRbtHEers 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
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.
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

consists at least in part of free MHC class I heavy chains rather than peptide-
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mul timers were generated with the follow ng three
peptides: Influenza-A matri x 58-66 (sequence

WORWWERMBIL) and the two influenza A matrix 58-B6I/NL2006/000038

variants G L*FVFTL and G LGFVF*L where * is

3-am no-3-(2- nitrophenyl)propi,onic acid. MAC cl ass

| -peptide multiners were subsgguently purified,
biotinylated by BirA purified and stored at -20 Cin

9 _i nd i i
BRI Pt HEF e RRB 87 ehe B TLE BB RE o
9&Hﬁhﬁﬁ§§né?fferfd'ﬂ% @HEhtlf}‘%rrﬁaﬁ‘e@ Rhahrthag of tiee viartingypaterial.
influenza A matrix 58-66 epitope, or the &4* or T8*

variants of this epitope were exposed for lhr to W
(CAMAG, 366nm) in 20vM Tris-HOA, pH7.0/150nmM Nadl /
O.5mM dithiothreitol (DTT) in the presence or absence

?froﬂgbﬁoﬁlo?ﬁm a'aggl A%k BERLIHESy a FURELIHEA AR.1 bhifling peptides.

conpl ex was exposed to 37 C for 15-45 minutes to
i nduce di ssociation of peptide-free MHC cl ass |

? |o|n?|r Zi( F'i‘ﬁ (31235%3,?%,?\% l esaﬁgr tlfggr? 8? ﬂfﬂﬂﬁcﬁg@byb&eding ligands could
g 3@89 Jc}?e{ {%I%QOCI %iéﬁ)ggf‘z REHORERAM ¢ Bom 1exes upon UV exposure,

ycoerythrin treptavidin to enera e
thé é@ﬂi@rﬂe@cﬁﬁﬁ@b@fé@eﬁﬁor%@ gitHdriimethe kG deatframmesftio

e
t
U5 TS AN R 00081 930 htign ot ihor o

Ghé tEféé%thetol MELb aled IfRblebultstonthiningthd pheddtatlinfluenza
MVHC-tetranmers at 37 C, FITC-|abelled anti-CD8 anti body

waspidoiredoesaot alfedidbe oncavesy o6 phe MIEE dlaps h ;mydiigner; regardless

of HhreBeh At Gnen i pbte DY pansiBlio§Rl she Ml fon thas this
Je@6n G& NIEIC m&@& 1@’%%:?01@"{31%%%1;9360{1&{%% %ﬁﬁ@hbv shown).

usi ng a FACScal 1 bur and Cel | Quest software ect on

Dirgdoirtescthy,. whde waditiemdf shadHI e ABtlandpeg pﬁleitlée shageisanot

d tq defi ' :
%?{?)ecteg to emil:er}gct 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
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 T8* containing MHC multimer to UV can efficiently
bind known HLA-A2.1 ligands but not a control peptide.

Functional tetrameric complexes of MHC multimers generated from UV-

sensitive MHC multimers.

To directly establish whether the UV sensitive MHC class I
multimers that had been protected by addition of HLA-A2.1 ligands had bound
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| ynphocyte popul ations. Results: Formation of
peptide-MHC nultinmers that dissociate at will. To test

w0 b@ofogmst bi |l ity of generating MHC nul ti ners oPCTNL2106/000038

t he bound peptide could be liberated at will we
generated HLA-A2.1 nmultimers wsth either the wild-type
i nfluenza A matrix 58-66 epitope, or two variants of
this epitope in which either anino acid 4 or 8 was

Qfe%ﬁl/%%g]%ym@e MM}&&B% é%ﬂ@ra@@d S 808 PPesphics oBeltht SUREMART I

ass | multiner formation was efficient for
26J3_5¥ mxaﬁgjmﬁahil:)d ?ﬁlhmmka_tzhenmgﬁx bw6s O (S YWe3 E1-319, or CMV
urifie trat .
BRGE HEP- KOG TP Hyb BEPCHGRMFRERIA e agra complexes of
b@ﬁ a1t B efl Sﬁ?{kﬁ%ﬁﬁiﬂ% fe%?axgg@\%re% sTHsdJUBBEE used to

exposed 'to , I ncubated at C to 1 nduce

g6 Qellrl ;0N ART NespRtificry cele plondeFigee JHE pdragkedal blood
nol ecul es and t hen anal ysed. by filtration

mm?nmbgmtsﬁy frqm@r@aw_wif’#b %MX-M@ 499 P08end influenza A
cont ai , ; .
i P rp G B L el (BIEES 4 BN SR tBoted, MiHC

Q51418 oBheMEd Fo1RSPinle PetidBEchasi@BAhAiaRgignt dirkific T cells
?ibg A* da?a not shO\f\l/n KBE(?r t he Tg*%gpi toge 1(% gé.l%rzC11

A
ldth equaﬂ?freeisjtiﬁdmdﬂdtspeaifmiib’sasammirademmvﬁnﬁpﬁal NEHC
amount of IMHC conpl ex recovered. Furthe r € 1.
RIS gl HRRCH PSP Hliovzlé{eygeaﬁ'i prpdt fg’t%tﬁ‘&@“}‘ﬂme“
R S e o Y S
chaterithen o lpeptidie- M@ nodltireess and gambe arsedltoipgobe pMHC-TCR
slightly greater th:}n that of the starting material.
Prisracionsn iBthigaseiadewingpligreasrdpiby additi on HLA
A2.1 binding peptides. To assess whether the addition
of WMHC class | binding |ligands could protect the
di ssoci ati on of UV-sensitive MHC conpl exes upon W
exposure, the same reactions were perforned either in
Bl

thvercpioned NI Caretraraexst gangsatads frepe Y -sepsiiiye M FRjuers.
peptides (HY 311-319; MART | 26-35 (A2L

To establish whether peptide exchange could also be performed on
UV sensitive tetrameric complexes of MHC class I multimers, T8* containing
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,
MHC tetramers generated by UV exposure of T8* containing MHC tetramers
in the presence of the CMV pp65 495-503 epitope detect CMV-specific T cells
at an equal frequency and with similar intensity as conventional CMV pp65
495-503-specific MHC tetramers (Fig. 5). The specificity of this binding is

underscored by the fact that MHC tetramers prepared in parallel reactions
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mutant), or the HLA A3-bindi ng peptide GPl QO
(614-622). Addition of either of the three peptides to

wWOR608@3B | nol ecul es contai ning the parent al PCT/NL2006/000038

i nfluenza A epitope does not affect the recovery of
the WHC class | multinmer, rega% | ess of whether the
multinmer is exposed to UV, conStfstent with the notion
that this parental WHC nmultiner is stable under both

R ] t i .
SR RSP ARAR RO, kTR BELLY (S Pty 010 pepid
ebopeit shihwt mdagtiedlde thimdinlg tdlGD 82 Imidesytestofthidddrora

substantial increase in the recovery of the
UV-sensitive G4* (not shown) or T8* peptide (Figure

e R M ekt T biOIFe 2 i gl y i ner eased

recovery (Figure 2B). These data are consistent with
the notion that the peptide-free MHC nol ecul es t hat
are gener@Vexkchpoge taghaology was uked GageneratgMHC molecules that

I T —
Redietda@riall duRtih ARB PrEsdrRBRIf & SshtRie ﬁ/'g'gnmhér% H%& $Heen labelled

generated from UVsensitive mul timers. Irectly
owithial esrampdiyisiodane ne\dyse Asi showen MHEig. |G sebkequent analysis of

Tate o Riond SaneidoHha: Hoo Rt MAdas Py Badiceiio allow binding of a
NG S T 0, WBLESEIGRTE, TR
(eShhx) g8 iehdbihgyaranCiNo bp Gfsed 36-soR PR tcb A/ cvRIdS (e.l\%l._ﬁeptides

purjfied and, converted to tetrameric conpl exes of o
And other smathmolecsiles)ithat pMcenbanemer sntgsfese with such binding.

S d aj.n._either;. RT lsnspecifi.c T.
URSHERSS P 2 MR B fed e HERERbch eSpisoteopy
geblislidddoin BRiglgnor with both CW pp65 495-503 and
influenza A matrix 58-66-specific CD8+ T cells (Figure

4). In alModidsetioneskagw € dtindimy senfédes allews the generation
SRt PhR R sEHEY B CF i AR el YR e o The influenza A
GRARBE 8966 AMLREFOPRIARER in which a diol-containing building block
1s incorporated. An example of such a modified ligand is given in Fig. 8.
Exposure of such modified ligands to periodate leads to cleavage of these

ligands, as exemplified in Fig. 9.

Discussion:

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

accepted for the generation of recombinant MHC molecules is the separate
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tetraners. These experinments provide formal proof that
IMHC nmul ti mers generated by peptide exchange are

w@e0agosessal |y i ndi stingui shabl e from convent i oP&l/NL2006/000038

peptide-MHC nmultimers and can be used to probe

pMHC- TCR i nteractions, in this,gcase foll ow ng

ol i goneri sati on. Functi onal tetranmers generated
fromUV-sensitive MHC tetramers. To establish whether

Retuefos ¥E BAIEL 60Ukt &losSued REHICPLITRELBs KY each single ligand.
sensitive tetraneric conplexes of MHC class |

riiisiveenlds iT@ veryriimp nomgubviig and costly producticopuerssdielding
ERUE T AR R T
%ﬁbfé@uﬂé@%ﬁc%ggﬂg al f (cﬁgqgg)caﬁ]b]e rBEeE& gﬂgl}] -Fré}%ctive

resulting t ric conpl exes weTe subseq
ushzhsaidf Aouteviausiynboupd tighhdaby eRpéurstiai confet o iiaaldo not

bJ.ood onucl ear_ cells of _a_CW-paqgsitive donor.
Aégeg%tlyangﬁ%t% takality ok Fke YHACY epytself. dn she gnerest set of

ol I.Nj : I Ny {.ne _presenge of.t.he
KB TN HONRAIRE S DS0058 0l e tho use
f acliighet-sdstidve peytids daainh. HoWweve¥, it 1 et @Bat such
conventional CW pp65 495-503-specific tetramers

dmegciajon mey epeadlyf well by aphievedstbivongh e iuse of peptide variants
d d..by.the fact.that MAC tet epared in

SRRERFERSTLLY o Al Frtutod o thlien P respl S e develCpment of

TN B R SR 59, S o i

Cldsyagasppens uséfulke thisaleapee. I additimgydikhéciatihangs also be
ener.at.e MHC nol e&ul es that are

%ﬁ%@%b@ﬁﬁpﬁéﬁgfﬂ@@ﬁgﬁ% ddeduging 2 apdyces affimaty of the bound
MR BRATIC REA0E SRBIEL SLL SH 0 b iop Jjuthormore,

wiliike tha eppmeeh fyt Heodekeleartbeschafbesdoawh dévdlbged for MHC class
ubéleqli@nt anal ysi s_of these reactions reveals that
e

Rl findhe gpPeearbihaudd hereguallygigehikin prepere digand-occupied
J:lﬁgs H %%WJ‘OJ H&I?-cfa%gf%afll\/ﬁ-l@oﬁlg ot ets (%?(grtnlp?i%ed by CD1

nsequen
and Qal molecules).

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
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

throughput analysis of the antigen-specific T cell repertoire (3).
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exchange technol ogy can al so be used to screen for
conpounds (e.g. peptides and other small nol ecul es)

W0 b@b/08@B87 enhance or interfere with such bi ndi PQT/NL2®6/000038
principle of such a screen, here exenplified using
fluorescence anisotropy is outlined in Fig. 7.
Modi fi cation of known MHC biné%%g peptides allows the
generation of |ligands that are sensitive to chem ca
cl eavage, variants of the influenza A matrix 58-66
pepti de were produced in which a diol-containing
bui I ding block is incorporated. An exanple of such a
nodified ligand is given in Fig. 8 Exposure of such
modi f i edRefegances t o periodate | eads to cl eavage of
these |igands, as exenplified in Fig. 9. D scussion:

The current data describe a novel approach for the
generat i 9napiy, MG G9MRAGKEP. {mé@o@u@r,@.cy.psﬁ%uw,'D.aﬂ.,
peptide of choice. The main Ii'mtation in the
M cHiescteir oM ilbitnsyy M. GoRdlkded., MdVibdmeltAel.i anddbavist M. M.
of peptide-free MAC nol ecul es. Consequent | .the
#’@@ﬁﬁg&fmwn@hﬁs P%a%g@rvvﬁﬂ%qlﬁc dolyapmhaeytes: ﬁ%?élce, 274: 94-96
gﬁ@ﬁgation of reconbi nant MHC nol ecules is the
epapateproduction of a batch of |igand-occupied MHC
nol ecul eg. Seliuwaches Y. ®L | Hoamndls, MIS Nesidst 3.J.Kast, W.M.,
very time_ consun ng and costlgbproduction.proce
1

Meiefi gl - Mhand BloceheH bpluett birfding of pgpede to e;?ﬁty MHC class

ppl cation.. Here denonstr ate .t hat | es
3aRYs e B iatRitgelS 5 Bnobel U O B by ne
sel ectivg g6s€3STHI BSPKRAtIVE! DakRUROM| BS&#E POYDetection and
exposure to conditions that do not directly affect the

ﬁ}walfzﬁetrgzabifopt dfeCalldac dmphene RBSMI?sesITdsig]gé%éulﬁeeM%C
NSt dupoh Pty e 42000t - senci tive
peptide &?P&ﬁﬁianﬂ@,"@%’ﬁ%ﬂ Al ]]\/l'ago RPR34&R1; EN gtivcﬁ'ﬁ#? 1, Pilla L,
di ssoci ati on may equally wel e achi eved through the

Bedli &, MapiaifeiaoWarCapptasd t Pattuzao &, Sentili MR, tlhoat AeBrivastava

?ﬁfine conditions._In particul ar thg evel oprment of
K. and Santinami M. Heat shock proteins and their use as anticancer

vaccines. Clinical Cancer Research, 10; 8142-8146 (2004).
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pepti de- MHC conpl exes using peptide variants that are
sensitive to chem cal cl eavage appear useful in this

WO e®pMeIs37 | n addition, dissociation may al so bBCT/NL2006/000038

achi eved wi thout peptide cleavage, by inducing a

reduced affinity of the bound #?gand for MHC t hrough
chem cal or light-induced nodification. Furthernore,
whil e the approach for |igand exchange has here been

develope@ﬁ&g@eyﬁgbﬁbﬁﬁﬁfhegpé@gﬂ% thi s approach

shoul d be equally useful to pr re |igand-occupi ed
IVHC cl ass |1 nnlecules or non- cIaSS|caI IVHC nolecules
(exemplifjed b and Qal nol ecul es). Recomnbin

MHC nol edigee e?vmtatﬂéavmﬁ eﬁagiaﬁ%/héﬁ.)c%twt@ie of I the unmodified

1ﬁﬁﬁ%fl£@gﬂc§§j GE%Bﬁ gg ]91 %47%%6‘ of tl%lﬁlci bznéqrﬁ!:ture of III,

use 1o generate

tthet'raartmodiﬂddepmcbtysclléaegbllerinﬂhbﬁm@l 5816@ dyigsel ni cal
research. In addition, the ability to generate MHC

| i gands occupied by a desired |ligand through sinple

g@%“g?gg R ffflethrmlea fRavaif b I i wesBi iicbane. 24,

MH@ﬁﬁﬂﬁﬁférfs lc6naiffl awlsghéﬁﬂleo.lﬁ%aﬁﬁ{ heh 88N tive to UV
Finally, the ability to perform peptide exchange on

pprxmnee BBM-IOfVesmxshtemaMIﬁGmmmeablhax ata etpogyd to UV can be

arra conpl e es occupied with
%gqn@@ eSpratihane o%iﬂ%gph”?&mw #%. Such MHC
m croarrays may formuseful tools for the high
t hroughput anal ysis of the antigen-specific T cell

r eper t oi Fegi@)3.RAERT esieamets gbhémitad fron UD.senbhbs, MEIC
Goul der, P. J., Barouch, D. H, MHeyzer-W]Ilians,
mu@meﬁe‘fﬁmn 3n antigemeamesHaeCTLcloge., Ué(‘r@n@m‘fes IMJ Iwultlmers

n e Cil. f I,C ho
ST LBt Bt e BRh BRI ics R el R R e
deav@ited tdtcdtraieeid ®mpldxds of MESC m ¥t erdVEH RS generated
C.J.M and Ploegh, HL. Drect binding of peptide to
éefpreynavicoBtaning 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

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
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 peptide (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 CD8+ T cells. As a control, the same PBMGCs were
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I nolecules on intact cells and in vitro. Cell 62;
563-567 (1990). 3. Soen Y, Chen DS, Kraft DL, Davis

woRtoeBssan PO Detecti on and Characteri zati on PET/NL2006/000038

Cel | ul ar I'mmune Responses Using Pepti de- VHC

M croarrays. PLoS Biol. |:EG5: 429- 438 (2003). 4.

Parm ani G Testori A, Miio M stelli C, Rivoltini

L, Pilla L, Belli F, Mazzaferro V, Coppa J , Patuzzo
Septpk . r . am.

e Bt MeSsiral B0 Ao | KBRLALR: Sortai R (AR itopes

Vpepareds). C i ni cal Cancer Research, 10; 8142-8146

(2004) . Brief description of the drawings Figure 1.

Phot ocl eavage strategy: |A). Structure of I, the

unnodi fi i.nf - it e ) B "

Phot ocl eggv%%lle% Elf e@g@%@?é%é?.g g%??ﬁ@?% f@%M]SPPS]FW@ MHC
teirammats bt m@g@pb@\fﬁ@}o@r'bﬁéfmﬂa@d A @866 VeRdi@f%e MHC
Figure 2. Biochem cal_ analysis of UV-induced peptide
étepmege wezpexpmdd trulUM methe pesencaofiheaindicated pieptides and

e B e R B SR S0,
bytradtiich ot 0hid¥ G hindidonpe @%E? ?@5@@%&%@ i(ér\é'gg%d left panel),

tetramers generated from UV-s Ive
ot MARIN 26436 Ar spmadahi)orETY (SMOF) 3UV-Hensdgtideetdd@ightmost

P R oS aER  bhoBe 35T, o con
SampCarF g MESTY BT E0AS 0ISHAEF, ARy e

befiheg asalg classibiRVTHC 282539 oftimoitd @mithidgRthd €MV pp65 495-
%I Qwer ri ght panel) were used to stain a MART I

@33’5313?15‘@ feft Bawgl): cl one. As a control, the same clone

was stained using classical MHC class | tetraners

cont ai ni ng the sanme epitopes (top panels). Figure 4.

MHC t et r BRigire QERAfiBk2HoA PRBTI\GISAMIbILYR P¥tide/ HLA 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).

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

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.



mul timers stain antigen-specific peripheral blood T
cells. WV sensitive MHC nmultinmers were exposed to W

WO pooblgospT esence of the indicated peptides andP@ENE2006/000038
converted to MHC tetramers. Thus generated tetramers
contai ning either the CW pp65 495-503 peptide (| ower
| eft panel) or influenza A mat49 x 58- 66 peptide (| ower
right panel) were used to stain peripheral bl ood

nononucl I f. s WM h %MM .
ron Bo5 SRRy chl AR B M50 ?1%%%&&% hy RBIQ4. Peptide
gakianits Abtlee EOM-NOL1 bidtEns ME pRBbide Wwihesdidl-b68taisintdouilding
classical MHC class | tetraners contai ning the sane

Spiakoreposition Siaher®)or 4-{npirshosn) VHZetodamet by chemical
SRR ookt Mot R hanaly M Shy L BRI Bottom) or

F8MSW FrigV®@o 1hebkpsRAe theansMVEXRPOd to WV in the
presenggggyﬁfhe i ndi cat ed peptF@és and were used to
stain antigen-specific T cells w thout further
purification. MHC tetranmers containing either the CW
pp65 495-503 peptide (second | eft panel), or MART I
26-35 (A2L mutant) or HY (SMCY) 311-319 peptide (two
ri ght nost panels) were used to stain peripheral blood
nmononucl ear cells froma donor with CW pp65 495-503
CD8+ T cells. As a control, the sane PBMCs were

stai ned using classical MHC class | tetraners

contai ning the COW pp65 495- 503 peptide (left panel).
Figure 6. Celfiltration profile of photolabile
peptide/ HLA A2.1 conplex before irradiation (1),
after irradiation without rescue (2), after
irradiation in the presence of peptide FLPSDC*FPSV
where C* is |abeled with a tetranethyl rhodam ne dye
(3). Left panel) UV detection at 230 nm Ri ght panel)
Fl uorescence detection (excitation 530 nm em ssion
550 nm. Figure 7. Fluorescence ani sotropy screen.
Pepti de-free MHC nol ecul es are generated by cl eavage
of the conditional |igand. The bindi ng of
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a fluorescent epitope is nonitored by neasurenent of
fl uorescence ani sotropy or fluorescence detection. By

W bios/osmsshod peptidic or non-peptidic |igands PEENL2006/000038

interfere with or facilitate such binding can be
identified. Figure 8. D ol-basgd chenocl eavabl e
condi ti onal peptide and the cdrrespondi ng cl eavage
products. The diol-containing unit is boxed.Figure 9.
Cl eavage of IHC- bi ndi ng peptides by Nal 4. Peptide
variants of the HLA-A2.1 binding M peptide with a

di ol -cont ai ni ng bui | di ng bl oCkials position 8 (above)
or 4 (not shown) were produced by chem cal synthesis.
Peptides were then anal yzed by LGMS, prior to

ter o1- 0 AalemeR Pt h P hatinidl oF O3 R LEp i that bind

b8as btHed i ARSI bhadndvaibRagberaktieh, Whardin'£HrsbfAaid
noncoval ent interaction, wherein a first of said

nmeErhkers coonpiseses cenditindally apadtive geoan thas, ywhenmativated by a
en.activat ed .a chem cal or physical sj,gnal .
GRiEL 0% PRaviPL R bR e Felra PR HERGE frpamember,
%Mﬁ%cé§%§ %{r@ﬁ?ﬂb of;%aiaq{d}lcﬂﬁﬂ%ﬁ’lf #hePhctioh SFRELIiRRaid first
erein sald first menber conprises a peptide and a
secabel comnfudsecappptidesna pebsomepiniedther2ombprigestd pelypeptide.
rotein according to claiml1, wherejn said nultinmeric._ . .
Sr ot ei n BORPHIREEICPIRIRIBACRIENBE b6 iy Vhereigsigpultimeric

. ¢ . _ | atd
b8l PR PR € e L ABDREN corfBlei (RIHES AR1EERE or o
eluaitinh] pars, derhernBicasdbe aaaldukithepddfy reactive
roup conprises a light-sensitive or . i _
Ser i odat A-muldmerigargtainmeeprdng G etaishhlor dgWheapiansaid
thereof . 4. A nultineric pr.otein. ordi.ng to an ne "
GOLRGARY Feas v R otalrioer p iR SRsl iR & ot sensitive
g@&ﬁt bS8 FudciFh s RritLeit therbdeny! ) propionic acid or a
unctional equivalent thereof. 5. A nmultinmeric protein
dccor di ng muoltamerisneotsdin @lcapring td anghomegificlaims 1- 3, wherein
said light-sensitive group comprises 3-amino-3-(2-nitrophenyl)propionic 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. An MHC molecule according to claim 5, comprising a peptide
antigen in the peptide-binding groove of said MHC molecule or a functional
part, derivative and/or analogue of said MHC molecule and wherein said
peptide antigen comprises said conditionally reactive group.
7. A composition comprising a multimeric protein according to any one
of claims 1-7.
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
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sai d periodate sensitive group conprises a di hydroxy
noi ety. 6. An MHC nol ecul e according to claimb5,

W@ 09p08sBTg a peptide antigen in the peptide- bP@UND2P06/000038

groove of said MHC nol ecul e or a functional part,
derivative and/or anal ogue of % id MHC nol ecul e and
wherein said peptide antigen c ﬁ‘prl ses said
conditionally reactive group. 7. A conposition

Cx? fb'e?é {bgeii}gﬁﬂgé' gjeﬁ 18%%% ﬁ%%hgiﬂ%gf&v%raf s&[h‘;MHC

al ns osition accor to cl

\mhe]reeuhs &ed ﬁumxidnan@mt; derbiagive abpr haakgaerthjeedof.
h| stoconpatibility conplex (MHC) nolecule or a
finct i onécq;apwtl@@racmdmg astyiey 8 anglasgud, whereisfsaid peptide

e S is a peptide
L T e R A TR
n. ecul e Ppéorﬁpﬁéith@hle&@&ldlﬁg% cldfr 8 VRirtNG @Ml H8Eing a further
anal ogue thereof. 9. A conposition accordlng to claim

8>ed§>|tld®L aim9, wherein sai d pepti de antigen conprises

cor 6t ndk FOTBPEHIPECoRb RS cRURHT S HET SR RS Fistber peptide is
pﬁpﬁhﬁgemwlﬂpepﬁd‘émgﬁlé 6%nﬁﬁf§f@tﬂ@pé&1&é BiRiHE: igraove of said

wherei h said further peptide I's an antigenic pept
ddpbimledulbi ndi ng in the pepti de- blndlng groove of

d VHC I 12.. A neth f
Snﬁ ecul e%n%egﬁ%ﬁmr@é&mgw %&?ﬁ%\v g u3%3 PBPU% part,
?&%v%?fs{fl%n%ﬂ}ﬁfnte gﬁ%lo %g.rg@fléisé ?gcé’%ﬁ’g%"?l oﬁﬂF%H‘Mﬁ@Jﬁ%mcule
eontpiridingal temmpa@aey peptigde Mapiidat leasbeneashiasrdly reactive

cl eaves said tenporary peptide into at |east two
ﬁ’?ﬁ}lp dhapapheny égtwfﬁ@d élﬁﬁms saiddgmmorany RepHde apta g kepst two

Patffonties ol Ebibie Sy PaThYRE AT RARAT Motecute

rl@.iCt | ve AgfiRed 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. An MHC molecule obtainable by a method according to any one of
claims 12-15.

17. A composition comprising an MHC-molecule according to claim 16,
wherein said 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.
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14. A nmethod according to claim 13, further conprising
provi di ng said MHC nol ecul e or functional part,

walerwsisdve and/ or anal ogue thereof with a desP€ENL2006/000038

peptide for binding to the peptide-bindi ng groove of
said MHC nol ecul e. 15. A nethod according to claim 14,
further conprising incubating3§aid IVHC nol ecule with
sai d desired peptide under conditions that effectively

B ot oK PR SRRRR e b Rkt o oAl hecgpdige to any one of
aﬁiﬁeq 66 at A9 the MRC-2Seles h@édfﬁlﬂg%&@lﬂlﬂﬂ% A

onposi tion conprising an MHC- nol ecul e according to
1:9a| m 16A sohéseirface abthprisipgsit léant teonpuiligeeraaccording to any

I reat o
pep‘%&z Mi% H%{geﬁ’uél QP! ex conprising a further

conp ex ‘conprising at |east two

90l t i nerA methoddicagrding a0 yngreneodf otdian 182156 forthat comprising
| east two IVHC- nol ecul es according to claim16. 19. A

defiecting hinding aapd desited meptléagw spigh ViR Cripalacyle.

cordln ane;.of

cor ai gt AP BREER fieBlifed fhefiSIRRTBELER 2 dotcoted by
é@’é‘e@ﬁﬁgﬁﬂla‘b@l thaal i akSocidfbd Withedi@eeptider di ng to any
one of "clainms 12-15, further conprising detecting

B2ndi ng Hmmetdiod atestding tpeprinidl i wherdiy seiCpaptide gpmprises said
ﬁ%]bﬁ A met hod according to claim20, wherein said

Jii ng is detected by detecting a |abel that is
a§soci at gen 4ol a?t%bﬂhﬁg% lghs or?ezof AniRd Q@@.Za%rgirp&ld binding
to claim?2l, wherein said péptide conprises sa
bt pe@BLdeA;o rsad dh MiH Bemotestiubeyist 1 easyreiniey nieamlsalf fiorescence
20-22, wherein said binding of said peptide to said
MEOROPEcul e i s measured by neans of fluorescence

24. A method according to any one of claims 20-23, for determining

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

25. Use of an isolated and/or synthesized peptide comprising amino acid
sequence AMDSNTLEL in a vaccine.
26. Use of an isolated and/or synthesized peptide comprising amino acid

sequence AMDSNTLEL for the preparation of a vaccine against influenza.

27. An MHC molecule according to claim 16, comprising an isolated
and/or synthesized peptide comprising amino acid sequence AMDSNTLEL.

28. An MHC molecule according to claim 27 for detecting T cells that are
specific for said peptide.

29. Use of an MHC molecule according to claim 27 for the preparation of
a composition for T cells that are specific for said peptide.

30. Method for diagnosing influenza in an individual, comprising
providing a blood sample of said individual with an MHC molecule according
to claim 27 and analysing binding of said MHC molecule to a cell in said blood

sample.



ani sotropy. 24. A nethod according to any one of

clains 20-23, for determ ning binding of said desired
w@ewbhiogis3T n the presence of a test or referenckCI/NL2006/000038

compound. 25. Use of an isol ated and/or synthesized

pepti de conprising am no aci d sequence AVDSNTLEL in a

vacci ne. 26. Use of an isol até® and/or synt hesi zed

pepti de conprising am no acid sequence AVDSNTLEL for

he preparati,on of a vaccine.against, i nf.l uenza. 27. An__. .
e ol SEHARedIBE SIS B dnp LG Al A prCTiensd; coiprising
;51%91(9%5 Qa AR RN AP LRGSR hHg/o¢ UpRLheiAG! BEb e
aci d sequence AMDSNTLEL. 28. An IMHC nol ecul e accordi ng
domyatising addirfooncid et gednaegA VIISNTS. Kk andapéiosadlyi 41 pmmune-
23{ said peptiq%. 29. . z?of an MHC nol ecul e accordi ng
qrhadIcH i gent (/PR a sb‘llég’ affliet a conposition for T
cells that are specific for said peptide. 30. Method
for diagnosing influenza in an individual, conprising
providing a bl ood sanple of said individual with an
IVHC nol ecul e according to claim27 and anal ysi ng
bi ndi ng of said MHC nolecule to a cell in said bl ood
sanpl e.31. Method for inmmunizing an individual against
i nfl uenza, conprising providing said individual wth
an isol ated and/ or synthesi zed peptide conpri sing
am no acid sequence ANMDSNTLEL and optionally an
I mmuneenhanci ng agent and/or a suitable additive.



