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host ¢ e{)tl,pﬁides, thereby lysing or killing the cell presenting such “nonself” peptides.
[0003] Class I MHC molecules, designated HLA class II in humans, also bind and |
display peptide antigen ligands on the cell surface. Unlike class | MHC molecules, which are
expressed on virtually all nucleated cells, class Il MHC molecules are normally confined to |
specialized cells, such as B lymphocytes, macrophages, dendritic cells, and other antigen
presenting cells which take up foreign antigens from the extracellular fluid via an endocytic
pathway. The peptides they bind and present are derived from extracellular foreign antigens,
such as bacterial toxins. In this manner, class II molécules convey information »regarding the
fitness of the extracellular space in the vicinity of the dell displaying the class II molecule to
immuhe effector cells, including but not limited to, CD4+ helper T cells, thereby helping to :
eliminate such pathogens. The extermination of such pathogens is accomplished by both
helping B cells make antibodies against microbes, as well as toxins produced by such

microbes, and by activating macrophages to destroy ingested microbes.

[0004] Class I MHC molecules alert the immune response to disorders within host c;ells.A
Peptides which are derived from viral- and tumor-specific proteins within the cell are loaded
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association with HLA-molecules. This too represents a significant technical challenge

because, as a whole, HLA molecules of human origin are extremely antigenic when used as
an immunogen in mice. Thus, TCR-like mouse monoclonals potentially represent a small
fraction of the possible antibody repertoires induced in mice as a result of immunization of

- human HLA complexes plus antigenic peptide of interest.

[0007] TCR-like monoclonal antibodies have been produced using a standard hybridoma
approach or by employing phage antibody libraries. However, this type of antibody remains
extremely rare and their affinities when made by phage display are predictably low. The use
of antibodies recognizing MHC-peptide complexes has previously been described (see e.g.,
Reiter, U.S. Patent App. Pub. No. 2004/0191260 A1, filed Mar. 26, 2003; Andersen et al.?
U.S. Patent App. Pub. No. 2002/0150914 A1, filed Sep. 19, 2001; Hoogenboom ez al., U.S.

Patent App. Pub. No. 2003/0223994, filed Feb. 20, 2003; and Reiter et al., PCT App Pub.



WD 2011/ 062560PCT/ S&2010/ 000438 No. WD 03/068201, filed Feb. 11, 2003).
However, the disclosed processes enpl oy phage display |ibraries that do not
produce avoholme2seeady-to-use anti body product. I n addi pcesc2tonsgority
of these antibodies were isolated from bacteriophage |ibraries as Fab-
fragments (Cohen etal., J Ml Recognit, 16;324-332 (2003); Held etal.,
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gene products, consistently observed in: NPC bi opsi es and ot her, EBV.
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the su rcfo%(':egpgrfdinEgBI\\/ﬂ-i(?-pg;():ttideedco%me}lll:xsés, which is indicative of reduced antibodyvselectivity.
In fact, the limited antibody binding affinities have thus far made it impractical to isolate B '
cells of interest by conventional methods (U.S. Patent App. Pub. No. 2009/0226474). Thus,
there is a need in the art for methods of producing TCR-like monoclonal antibodies that are

~ HLA-restricted and have high binding affinities.

[0010]  The Epstein-Barr virus (EBV) is a ubiquitous human herpes virus which is found
as a predominantly asymptomatic infection in all human communities. EBV has been linked E
to numerous human tumors of diverse tissue origin. EBV-positive tumors are characterized

by active expression of viral gene products, consistently observed in NPC biopsies and other
EBYV malignancies which include the elements of EBNA-1, LMP-1, and LMP-2A.



[0012] I n particular, while existing tetramer technology can be utilized to
study EBV- specific T-lynphocytes generated as a result of natural
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di scl 0§0018] pr clhugethere ii@l%olaideedimthielamfyr mtibodies witickiodiog spedificityhfor BBhod

conpri si farm ng an i mmunogen conprising a nononeric ,
VHC- pe (Pgreéggrf%r‘é'gg eﬁl stering an effective anount of the imunogen to
a host for eliciting an i nmune response to the peptide within the

VHC- pesUMIMLARYP! ex; selecting a B cell specific to the peptide in the
IVHC- pepti de conpl ex; formng a hybridoma by fusing the B cell with an

I mor t gjo1apd  CRle prestifldiselobit aBdredies RiNl fBR Akedd iAIHE RAAIRY ithhRinbNgy bJoma.
providing novel, efficient and effective methods for producing high affinity T cell receptor-
(TCR) like antibodies. Moreover, the present disclosure provides TCR-like antibodies that
are specific to EBV and/or EBV infected cells. |

[0015] According to one aspect, the present disclosure provides methods for producing a
T cell receptor-like antibody, the method comprising the Steps of: forming an immunogenA '
comprising a monomeric MHC-peptide complex; administering an effective amount of the
immunogen to a host for eliciting an immune response to the peptide within the MHC-peptide -
complex; selecting a B cell specific to the peptide in the MHC-peptide complex; forming a
hybridoma by fusing the B cell with an immortalized cell; and isolating an antibody produced
by the hybndoma .

| [0016] Accordmg to further aspects, the present dlsclosure provides a TCR-like antlbody :
produced according to the method comprising the steps of: forming an immunogen o
comprising a monomeric MHC-peptide complex; administering an effective amount of the
immunogen to a host for eliciting an immune response to the peptide within the MHC-peptide |
complex; selecting a B cell specific to the peptide in the MHC-peptide complex; forming a
hybridoma by fusing the B cell with an immortalized cell; and isolating an antibody produced
by the hybridoma. .



WO 2011/ 062560PCT/ SG2010/ 000438 [ 0017] According to further aspects, the
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[0020]  According to further aspects, the present disclosure provides an isolated nucleic

acid molecule encoding: at least one heavy chain of the antibody or a fragment thereof
according to claim 5, wherein the heavy chain comprises an amino acid sequence selected
from the group consisting of SEQ ID NOS:4 to 6, a variant, mutant or fragment thereof;
and/or at least one light chain of a TCR-like antibody or fragment thereof, wherein the light
chain comprises an amino acid sequence selected from the group consisting of SEQ ID
NOS:1 to 3, a variant, mutant or fragment thereof. ' |

[0021]  According to further aspects, the present disclosure provides a method: of
detecting the presence of EBV, a method of treating at least one EBV-linked disease, and the

antibody or fragment thereof of the present disclosure for use as medicament and in a kit.

BRIEF DESCRIPTION OF THE FIGURES

[0022] Figure 1 shows a schematic illustration of the experimental procedure used for the
- production of at least one TCR-like monoclonal antibody. Human Major Histocompatibility '
Complex (MHC) class - I heavy chains (HC) and light chains (LC) are expressed as-
recombinant proteins and refolded into HLA monomers m the presence of an antigénid
peptide YLLEMLWRL (SEQ ID NO:7) from LMP-1 of EBV. The monomers are then
purified by fast protein liquid chromatography (FPLC) and used as immunogens in Balb/C
mice. Splenic B lymphocytes with desired antigenic specificities are purified using immuno-

magnetic beads prior to polyethylene glycol (PEG) mediated fusion with the myeloma cell
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conpl exes had Lolded correctl grior to_their use as inmunogens.

[ 0024] EARAFIRY ta bindd MPxl @@ﬁ!éi?dﬁ D3+ T qells (Thertetsamertbinding ty 6D8H L eclisfuom erd i n
t he pr | 4 | i ] L.ng. | n |.C

Sl cot (o PPaELs b (1R (B8 N oL ol indt Al bR PSRRI

speci f iconfrne tHat thedtopt A2/A MR i regitope ¢dneplexssthad doldéd Eoreetlly prive 6 thielr us@as he
nononer.. Anti-biotin coated MItenyi nagnetic-activated cell sorting (MACs)
beads (PMTRMOEFYS t enyi - Bi ot ec, Singapore) were used to isolate bound B cells

on magnﬁii colpms _prior to nyel oma fusion. [0025] Figure 4 shows the
resul t 101244 ¢ cBigure 3 shows p seheniatigiliustration offthr procedurednylveshial thepre- bodi es

with Hyd : y R . bi i k . o :
super natant of t elﬂshi?/(g?i gorra ci %‘ggﬁfﬁ% ’J?glgm%g%%%é gggécugﬂil tsnn%%t&g%?f’ W t h
LMP- 1 bapynylated ey monemery/immpunogenslsing & sptcific B bellrecyptonefotund vh the CLR. A2
cells pulsed wth the HLAA201 restricted |nfluenza A peptide G LGVFTL (SEQ
ID NO gurf?ﬁeégé\iﬁ of S&ﬁﬁﬁ? ejggnomer. Anti-biotin coated Milteny1 magnetic-activated cell

. sorting (MACs) beads (i.e., Miltenyi-Biotec, Singapore) were used to isolate bound B cells

on magnetic columns prior to myeloma fusion.

[0025] Figure 4 shows the result of screening B cell hybridomas for TCR-like
monoclonal antibodies with HLA-A201/LMP-1 specificity. The binding of antibodies in the _
supernatant of the hybridqma clone, LMP1#226 to C1R.A2 cells pulsed with LMP-1 peptide
(grey histogram) was compared by flow cytometry with C1R.A2 cells pulsed with the HLA-
A201 restricted Influenza A peptide GILGFVFTL (SEQ ID NO:8; black histogram). The |
grey histogram shows the staining pattern of hybridoma clone LMP1#226.
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grey hi stogram shows the staining pattern of hybridoma cl one LMP1#226. 6 WO
2011/ 062560PCT/ SG2010/ 000438 [0026] Figure 5 shows a pie chart illustrating

t hat the woeos@lsessbi on of B cells for desired specificitygrsicgoiofioeant | y
enhances the percentage of HLA- A201/LMP-1 specific hybridomas versus

unsel ected B cells. Unselected B cells are conpared wwth B cells selected

oh b biad : ' .
TP LA B S g
HLA- A20dpecifieity sipnéficahtly ehlydmcesith centapao EHLAARO EME: 1 spéafic b mashei
bi ndi ngﬂlf:a actigltsy t thSZ HLA OmNP-l .rr(t))norfer : 'RE {32 ?% cel \Nere:ar
also fo s ?t??ﬁf"e L Sing gells gre W‘BBT’P@W‘ F‘glf Seg%‘; j 9 ?F’?Sé%
conpar egf their BRlilg 6HCARER /LMPN HdBoMmeRPrine k& Fasforkithl gijR1daDéells. |

[0027] Figure 6 shows the result of the inmmunogl obulin isotype test for anti
HLA- A2Unsdledted|B gollogensrated vamy ldw dimbers D ELA-N20p 4 NP df speet Jemasiona

n
cl one LMP1#22 Q IS | tihcal,.to that seen,f r :
cl ones HTERIET 1o 2P delect i et bindipd Sibelf 'k HL AARUEPLY Bob AR,
[ 0028] Firhe!§edectedsdellisverd fls¢ fqrmditohatedtatile Sherotyiies ith tistier ovérall specHiditidse
nmonocl onal antibodjes from (i) LMP1#226 (antj HLA- A201/LMP-1) and (ii) -
BB7. 2 (‘eqmpareq i@ pesitivgiclones fropkths unselested ybsidogiaposl. anti gen.  Anti gen
concentrations ranged from7.5-100 ng/m . The data points were fitted using

f our - pal09REl er Higupedt shows thieeesult ofithe imgumoslobulin isotypedestdercantidkAgher t han

0.393 f t | n XD d.. ' .

ant 1 - L AZABLYIE RorRRlcbCor RSt ssorma o BN By BighiplEgh Ep s

i nf ect eshowal ik $dentital pa HHat senaor 24 btheFhybridotadl bndslvAthsimilag specificitRscHC =

l'i nes), CF986 (HLA-A201 B cell line) and CWB60 (HLA-A203 B cell line) were
super - i chang L= ¢h9insp4 hours. The cell lines were then labeled with
a polyclonal anti-HLA class-1 and anti body from cl one LMP1#226 and anal yzed

by conf [%0a8] mi d?_ig-g_@&ps,howsshe expiesignentah doge responsg pumxe dar BCRdike m@rwelol(npl_. e.,
stai i igiietts BRI (R A A G TR el IR A A | O

bi ndi nginvRasiflg tetdettatichsiofantiifehl Antigell dondefttations rdriged fidnt 2J5+100 npasl. (Theat ed
under simlar conditions. [f0030] Figure 9 shows that anti A- A201/ L\VP- 1
r ecogni $a& peinisyere figted usipg four-parameter logistics. The summed square deviations were no

higher than 0.393 for all data points expressed.

[0029] Figure 8 shows that anti-HLA-A201/LMP-1 monoclonal antibodies can be used

to detect EBV infected cells. In particular, 2E, RAJI, (both HLA-A2 negative B cell lines),
CF986 (HLA-A201 B cell line) and CM960 (HLA-A203 B cell line) were super-infected

with EBV for 24 hours. The cell lines were then labeled with a polyclonal anti-HLA class-I
and antibody from clone LMP1#226 and analyzed by confocal microscopy. EBV infection of
the HLA-A201 B cell line (i.e., CF986) led to binding of antibody from clone LMP1#226 and
the resulting staining pattern co-localized with the polyclonal anti-HLA. No significant '
binding was detected in the RAJI or HLA-A203 positive B cell lines treated under similar .

. conditions.

[0030) Figure 9 shows that anti HLA-A201/LMP-1 recognizes a LMP-1 epitope
presented on HLA-A201, HLA-A206 and HLA-A207. Flow cytometry was used to analyze
binding to six B cell lines pulsed with LMP-1 peptide. Cell lines, CF801 and CM803 (HLA-
A201) showed significant binding along with cell lines, CM304 and CF1007 (HLA-A206 and .
HLA-A207 respectively). Cell lines, CM392 and CM960 (HLA-A203) did not exhibit any



presented on HLA- A201, HLA- A206 and HLA- A207. Flow cytonetry was used to

anal yze binding to six Bcell lines pulsed with LMP-1 peptide. Cell I|ines,
CF801 andwOBDd6t3dbAA201) showed significant bindi ng al eog/sazotoooes |ines,
CM304 and CF 1007 (HLA-A206 and HLA- A207 respectively). Cell lines, CMVB92

and CMB60 (HLA- A203) did not exhibit any WO 2011/ 062560PCT/ SG2010/ 000438

bi ndi NGpindtHeS ThSEMult sh (HLRESE f}%\&% 2650 aﬂ(? figpe t 1 n
vari ed e%ll t(?;'s)e spggclzlllf i g%%&*%%ﬂ%ﬁ gu?g%& shows ﬁ?é et,egct on of
LMP- 1 i spdciftaitiets. EBV i nf ected human B cells. 1x106EBV transfornmed B cells
were screened for the presence of LMP-1 using a commercially avail able

anti - LI\/R;(B;]ant i Kigaie 104A) lsliﬁv;mﬂl&d&bbti@ofmlsm}l fntlaqenpigﬂgl mfectellm?mm? deaect ed
' 50% B ' A ] ti i fi.

ML ( P el < T SR sl B el e SHEPORd ToF g Aresenty S LROLESRR 1 eoul 15
of {1 ovesnitnRrapdify: v'&ﬁé’tﬁ@'anﬁtlff‘-tiﬁ@-'l%ﬁ%%c{fdﬂ&@%ﬂk%dﬁ&}ﬁb%ﬁé&p%ﬁm.m- on

| atent EBV i nf ectagad B ce I nes. I mmortal | zed hurran ce.l [ s"were .
st ai ned! wias de@cted i 5QMtof Human BBV B\elllings. Al60npdond@ntibedy specificdbt s wer e

T R
for 20 ﬂbﬂalb?'ﬁﬁne@lﬁb&ﬁdete&ioh?oﬂmd/ﬂﬁhﬁdzdmm-i BorhplRxEbllafnoEBNAL €

buffered saline, fixed with 500111 of 1% par af or nal dehyde and anal yzed on a

Bect on- iifedted B sell Hiness EBY immprtalized hoynap Beealls were staingd withs0.5 pgiof 4n6- t hat

0032] ARG A2 TEMIET oF .56 620 RigRisr Bty vl (ihih b ERbic? shiB AIbsphate 1y oc
cyt ot oXbwifdeed bdling ﬂioﬁh@&ba%n%ﬁﬂb.kkg@f SSaitDRodsedgG-Alexadas488speci fi ¢
for sane peptide/ HLA conpl exes (HLA- Olﬁ)l\/P- 1). Figure 11(A) shows the

t et r anefadksan hiabgyy USeat d<Cofor 20 mitvites. Staiped ehlls yysee vasheddwdce im ieetald | | ne
(gener ated 4 omSe i n L ch. h 30%.0f Ll 5 were ressing a T
cel | re%}éoﬁP ia*?e EB%%F% F%lll}ebﬁlg?-‘ifwtggmfltl_ R/gfb f.paﬁ?tg{ﬁaggﬂégfnsﬁ%@gznﬁdh% Ar esults
of a CrBedten-BacliEnsdaFNCLORIKY Flow Tytahdter. The adsuly Ridicage that LW@-speci ficity
of LMP-1 peptide specific CD8+ T cell line with antibodies from clone

L MP1#2 2%5pression; was dstacted in Igterilyyafacteddhumandd gellsar get s with anti bodi es from
clone LMP1#226 induced a significant reduction in the killing activity of
t he CD8I9032k el |Figured1 shnws ¢hat @ptifHIsA- AR} dsvPt hepnedlenal antibodiesblodle ant i body

share oyer| ap.i.n theit Dbinding.,specificiti to HLA-A201LLNMP-1 conpl exes.
0055 FOgtiPRR Kiftok Bicciarsl O 5 HEIS BiResastert s bl SRP S RGO E R noa bs | nduce
ant i bodyeptida@1I0%e bémpRkés (HHCA -2 280 /IOMPO) ORighiré Y1(A)ohbws feltetrarhyr stqiaingst

ClR A2 targﬁgs pul sed with LI\/P—C;‘BBept i de versus controls. Splenic NK cell

ef f ect oiesuligeafan]MB-lpepHdesprerificEPBed @llHine(gerarated ishquse)y in whichymensj g

i th g 22 of e LRGSR B MAEreb O AR I UL ASp UL D o o

per centFignee 11(B) shyws theoésulth/of 2 Qe pelieate assdysentploydge ttest faranusverlap i this
(nmean of triplicate wells +/- E%. WD 2011/ 062560,PCJ,/S 01Q/ 000438 ‘
DETAI L EpesifistiropiMil peptide specific CD8+ T cell line with antibo.

ies from clone
LMP1#226. Pre-incubation with peptide pulsed targets with antibodies from clone
LMP1#226 induced a significant reduction in the killing activity of the CD8+ T cell line.
These results suggest that the cells and the antibody share overlap in their binding
 specificities to HLA-A201/LMP-1 complexes. |

{0033] Figure 12 shows that antt HLA-A201/LMP-1 monoclonal antibodies induce
antibody-dependent cell-mediated cytotoxicity (ADCC) éctivity against CIR.A2 targets
pulsed with LMP-1 peptide versus controls. Splenic NK cell effectors were used with Cr’!
labeled CIR.A2 cells as targets for this assay. The LMP-1 derived peptide was titrated onto
the CIR.A2 target cells with unpulsed cells used as the negative control. Results are
expressed as percent specific lysis of LMP-1 peptide pulsed targets versus controls (mean 6f
triplicate wells +/- SEM).



[ 0034] The present disclosure relates generally to anti bodies having T cell
receptor specificity and far higher affinity than known anti bodies with
simlar sweebfiiwbdisy. The di scl osure al so rel at es gener alpcy/sicaotoybeszsionas
capabl e of producing such antibodies and T cell receptor-Ilike anti body:
conjugates wth identifiable and/or therapeutic noieties, such as

I Munot §EAgT pap s. Further aspects of the present disclosure
provi deﬁy:or newy s of meking such antibodi es, hybridomas, and conj ugates,

as wel | jpag4p0! | [.n C nt i kodi es and .conj ugates, and
met hods[02§4]usi %H’é@l{ﬂﬁ%{:‘g%‘?ﬁg’g gegét?%gﬁ%ﬁrgﬁﬁ? 'éxgt%}fo%hes Wrﬁ%%ﬁ?t%ﬁ o
EBV- | i ndpecifidity andl &irhighep affmitihbarclafoon sitibodies With\sahil@pedHsies ttheof the
present .invention gre presented far purposes of illustration, ,and are not
i nt ende‘Hs‘{i?ﬁ“B%a'é& et gw@fy tp ybriderhas ¢apable of produging suelsantibodies apdTns

di scl 05@4l.re BRGNS aalﬁmfgodgﬁga&éawﬂﬁgﬁﬁm@sﬁq%@e%pa[@gh&kﬁeé Gidn ERNY

modi fications and variatlions are possible 1n aspect teachings.
[ 0036] I'mmuneidxinpandioimundlabels. Fhghéraspretsef the prtsét disclostmeprévddafqr i nci pal |y
sel ecte readabi || d.instructional ,pur.poses, a it can_notf, have
been se %&?‘isdo tte'8 : F‘ff%%‘?‘%%ﬁ%% grd E?*E&Wef‘ﬁ W&ga%%?"é‘t‘ile%f er.
Accor diengbding biih #itib6ies Wh® corfugdtdsS itPrethddP6S dsingisiich 2bhjhBateLinl th8Ot |
limting, of the scope of clainmed methods. [0037]As used 'n this - ;
speci f i4etaction apd treatmentpiRBVdinked disesders.he singul ar forns "a", "an" and
“the" include plural referents unless the content clearly dictates

ot her wil8@35] Thudhe flescriptiangiofevarious aspects ef the presentinyentimbydte preséntedfora

conbi nag [ 0 wWo_or nore antjbodi.e nd.the. like.. .[0038].An er not

OO e i Ron B Ao O o Bk B TR A et
associ ab ek foith! disblosed PerbAEISN QDM thé tdlvant & ca dppRécidtEhaPiaagnt |

di sclosure, Certain terns are discussed herein to provide additional

gui dand@edifications grd ¥ariatiops ave nossibledn light efghe aspectdepabingsi ons, devi ces,
nmet hods and the |ike of aspects of the present disclosure, and how to nake
or use [0036), | It should bemotgdhatdhatapguageatsed hereswiras beén principallyiselesteiddoi n nor e

than o - seguent | al ternat.j ve | uage and synopyns can be used

f or ang&gﬁgﬁl}% %ﬁ%&@ﬁé‘{r@?ﬁ’ a&'sét?félsné’ggﬁ%era%eﬂ .saﬁﬁeéf‘b oeel®e is to be
pl aced clipansoieitheinvestivesubfect Mafier. Acedralipy iecistloftirs s4ifeAdd gl n. Sone
synonyns or substitutable nethods, materials and the Iike are provided.
Reci t afllystrativie, byt net limaifings ofthe aeope of elaimedimethiods.does not excl ude use of

other synonynms or equivalents, unless it is explicitly stated. Use of -
exanpl 03710 A usednie 2bis GpeifieEp hod Bx0appended claims, the singular forms “a”, “an”

and “the” include plural referents unless the content clearly dictates otherwise. Thus, for

example, reference to “an antibody” includes a combination of two or more antibodies, and
the like. ' : o

[0038] Any terms not directly defined herein shall be understood to have the meanings
commonly associated with them as understood within the art of the present disclosure.
Certain terms are discussed herein to provide additional guidance to the practitioner in
describing the compositions, devices, methods and the like of aspects of the preseht

| disclosure, and how to make or use them. It will be appreciated that the same thing can be
said in more than one way. Consequently, alternative language and synonyms can be used for
any one or more of the terms discussed herein. No significance is to be placed upon whether .
or not a term is elaborated or discussed herein. Some synonyms or substitutable methods,
materials and the like are provided. Recital of one or a few synonyms or equivalents does not

exclude use of other synonyms or equivalents, unless it is explicitly stated. Use of examples,



I ncludi ng exanples of ternms, is for illustrative purposes only and does not
limt the scope and neani ng of the aspects of the present disclosure
herein. [WO2011/dbssut " as used herein when referring to acisaemnabiesval ue
such as an anount, a tenporal duration, and the like, is nmeant to enconpass
variations of 20%or 10% nore preferably 5% even nore preferably 1%  and

still MypQudingt | % f : | i val as such.variations are
2ppr opr P AR Xaplcy oPtemts f B AAE2 02 pliphES oo oS pltiisdfticthe B
t er m " t maeaningof the aspests of therpresentidisclesuré hereircess in the treatnment or -
anelioration or prevention of the disease, condition, or disorder, *

i ncl udi 8038)y oBABGUT ueused Hordi ahibh VeferRiNpATR nRasGrUBIR VARicAAS BB dmount, a
maki ng the di sease condition nore

rem ssiQn, dimnishing, of synptons or e :

tol er abﬁ%‘hP%“ﬂi}éf%%&a ad the like,1gimepnt tp eneempasseyasiationsf#20% o1kl 0%, merel i ne,
or nmnaki 14val [ At 41e |34 atd ... 1 reatnent
or anel :ﬁg?fg}tilﬁg{] 5(:)?’ %@anng%ﬁ\?;eggﬁ e t{g’saggggir%%?) Fgg%gfy}rdg%go gﬁ;ﬁgve :
par anet epecifiedhvdlue)iap guchnariationd dre apgropriate taperfat the dincloaedmettiods.an.
Accordingly, the term"treating” includes the adm nistration of the -
compound@04®] agAsuseddier¢ihpthe reravttteating orefretocdily ifdictidfaMccekOindthé Geataieat OF
to arrest _or..i nEi bit devel opr;ent .of the synptong or conditions associated

with a §F &Rgleration grpreyepiionof fhedisenss conditien.aridivadercingludingmay objactive or
"t her apggbijb&ivef . fefflid 'ﬁgninfs b1 ' i on of
the di seasje, sfﬁ%ﬁ%&ﬁﬁzﬁﬁﬁﬁse, o?&nlél e eﬂdgc(%}?&%@%sg&dﬁélgéég{ei n the
subj ect disegsecanditigh mare talerablerte the'patisity slowinez inethé rate oHdegeheration endectine,

i ncl ud | po_;th t of .sympt | bj ect that b,
| nor eas S5tk the RSl 3G B Askeneaid 16 AebiltafnR Thhreatpentor amsbaion o
condi t i symptontiican be dhsedonlitjéctive 8l sulféctive pafatietdt® Sacli@ing YR reSulRSragNCE OF

exhibit synptonms, inhibiting the syrrtgtom; of a disease or disorder (slow ng
or arr eS¥amgatiensbyja physigiam focordingly, the tegmr ‘dreating’t inclwdes the sgmpristrationrof si de
ef f ect syff LS RE ks Hale ol Liative treatnenty). .and relieving the
Synpt ons pcf) ﬁ?gg‘?seagdg t?:%tglgng regbéég%egﬁ%.orﬁggggﬁeﬂew@g%oﬁé’ BISEA T acti ¢
(to pr einhitiit develbpment dfihe spmptontsforicbadiGoaC@as6ciated with HAiCdRE cohBiion or

mani feséigtion of clinical ar subclinical synptons thereof) or therapeutic

suppr esSseRdenss er¢ip- Hhe Eympthsrapeutic effect heefers to thegeduction, of t he

di seaseglfhinafddlidr! Qéé"enii . dﬁ‘g‘; ' s mpat " eaSubject”
or "mammal " a?lg u?e m@géﬁ;‘angsgéa%ls r%ginrggrgﬂréql%cggn%?r)ﬁﬁ@gesu%pgghehunani
pat i entdisease imthe-shibjeetn“Treatimg e, “trestmeat’! usisg the pecthodsifahe @RentinSnsluads as
rabbits, rats, tﬁggl 1 cg, and other aninmals. Aninmals include all

ver t ebr FfFEEIng, O 1 Shbigqt that san be atingreaseddisk of gdisgaseatins,
chi ckendisordeiddsbuiaes withidi | doRditi » ?563&&%91 3% vet -

[ 0042] Ass%sed her ei .nj_Wlt %1%?%]@?%3?}6{1&5{;?,@5?%&% ective a%@%tgﬁ t?(%ryet an
amount experieraeioy exhibitrsyuptams, intebiting thet symyitorab of a flisease@n disoedee (sowingan -

or Lo dftestiges aGIgnenty BloiRk reiet Hom e sVitnty Sty eltesls Gfptivgosg e
sy npt ontinchsding pailigtiveirédtmiht) ddndirdli®eig B -sgrllnbtdﬁs &4 diS&iSE Bcagbik T‘i&%sgct ?’o .

adm ni stration of the conpound elinmnate the synptons of viral
as | onglTsatment cabeprophylaeticopreventasdelay the onsetpbiha dissasener igiprevent the
detri . I- e term "pharmaceutj.cal ly acceptable
carri ren:lﬁ ﬁngegﬁagg-ﬁgkég?l@go? Spﬁ‘g&% S)(KJE%tTOfﬂS tﬁnﬂegtﬁlgﬁﬁ%’f uye B"‘P&’#‘Fﬁ'@@ i cal -
conposialleviatioh af symptosiefiet the mdfifestation of Méidseasd ¢t cdagditioab! €, and i ncl udes
carriers that are acceptable for veterinary use as well as for human
phar maqeedijcal Assmed Beteth, S tein® “gaBbntd S s8Bjebl or “ifiiflal” 3RMse@! 1 d. or, in
the case of an aerosol conposition, gaseous. :
interchangeably and refer to mammals such as human patients and non-human primates, as -

well as experimental animals Such as rabbits, rats, and 'm:ice, and other animals. Animals
include all vertebrates, e.g., mammals and non-mammals, such as sheep, dogs, cows,

chickens, amphibians, and reptiles.
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[ 0044] As used herein, the term"sufficient anpunt” neans an anount
sufficient to produce a desired effect, e.g., an anount of TCR-Ii ke

ant i body wofbimisesst to reduce the incidence of EBV infeeCirse20mobdaysi nduced
tunorigenesis in a subject. 10045] As used herein, the term"isol ated" neans
a biological conponent, such as a nucleic acid, peptide or protein, that

has bee stapti al.l roduc art from_or purified away:

from ot El ol %,\*%h%&b‘?n@@%%ﬁ?qﬁe%wwa@aﬁp e5tve HBOWH oo A8 AMMDHhi ch t he

conpo neeffemta 6 Adduye SXCAlithinateivifdl inf@kiBRY refdts ?&B?Qxﬁﬁﬁnt%ﬁc% ke HH&?%ﬁ o
ave

DNA and, RNA, and proteins. Nucleic acids, peptides and protelns
been i sifisuflicient f Brevent| virbinfention ot texalleviatertey. pmmgatm deqmse; reduice) pt keasgtndar d

purific Ielc ac ti.des. and

pr ot ej ngﬁép(r?fle{%ar e %r%%%‘w%ﬁ‘?@%@p@ggs?%ﬁas n‘?ﬁ???%@f"smgéﬁ\%é‘? "é%o -

chem cabif t&ne sympnari elﬁninmahesyfmmhdsf virdl Gifetien, us Bshghis i Benefifd®ft er m
“sanple,  is used ts Qroadest sense. A biological sanple suspect ed of

cont ai n?dﬁ’@)m’r?g@ %‘? Qubtsighthedetrimants.one EBV derived peptide, or
fragnen s} t her eof or at | east one EBV derived peptide itself can conprise
a bodi |i9 #3hi g A Sdﬁ%k%@ﬁ%‘ﬁh@h@“@ﬂlmmﬁn&emnmammenbrane

|solateﬂ{g %p sol ution or
bound toa ) dﬁl ? F%eﬂﬂa@%%{gﬁéem slts“g%gﬁﬁﬂsrﬁene%g#ﬁ’ onrREIc, 47] As
used hed%xrabletdmd iheludes"caftfers Maemamptabwfor&etenha@yme aeiwell 3s for hvfhaant | body
t hat behaves si.m.l arl oa Tcell receptor (TCR. antibody. In particular,
t he terIfq‘ b ﬁo%&facwcmq 9193)‘93/ q‘%‘&»fsé?‘gs‘{’@ af, i theicaessf antagrosol

sel ect i dpositidAl %b&gs MHC- bound peptides. WO 2011/ 062560PCT/ SG2010/ 000438
[ 0048] A person s IIed inthe art will appreciate that the present

di scl oggpggican AR . C dye S¥h, t ing to the
nmet hod?ugl ven er e| n. ﬁgtwﬁﬁ J}&%?%&(E:{hm (ﬁlﬁgsﬁéér{g%r@rﬁu% fugﬁglfgdt

descr i tproduce atdesiredéffect e satgammmt of TCRelik¢mibodg kefficiens toredadethe

bi ot eChnOldexﬁ:\é o?'%%\;m lfeec%l%ln%rr E%\P Xedt t?xﬁfo%%glll(éls in a subject.

[0045] As used herein, the term “isolated” means a biological component, such as a

nucleic acid, peptide or protein, that has been substantially separated, produced apart from, or
purified away from other biological components in the cell of the organism in which the
component naturally occurs, i.e., other chromosomal and extrachromosomal DNA and RNA,
and proteins. Nucleic acids, peptides and proteins which have been isolated thus include
nucleic acids and proteins purified by standard purification methods. The term also embraces |
nucleic acids, peptides and proteins prepared by recombinant expression in a host cell as Well ;

as chemically synthesized nucleic acids.

[0046] As used herein, the term “sample,” is used in its broadest sense. A biological
sample suspected of containing nucleic acids encoding at least one EBV derived peptide, or
fragments thereof, or at least one EBV derived peptide itself can comprise a bodily fluid, an

~ extract from a cell, chromosome, organelle, or membrane isolated from a cell, a cell, genomic |
DNA, RNA, or cDNA (in solution or bound to a solid support), a tissue, a tissue prmt, and
the like. '

[0047] As used herein, the term “TCR-like moﬁoclonal antibody” refers to an antibody
that behaves similarly to a T cell receptor (TCR) antibody. In particular, the term “TCR-like
monoclonal antibody” refers to an antibody that selectively recognizes MHC-bound peptides.
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Maj or Hi stoconpatibility Conplexes (MHCs): [0049] As used herein, the term
"MHC' will be understood to refer to the major histoconpability conpl ex,
whi ch is wehhnad2ss8 a set of gene |loci specifying maj or poirscacompaBs bil ity
antigens. As used herein, the term"HLA" will be understood to refer to
human | eukocyte antigens, which is defined as the histoconpatibility
antige_rlﬁr found in humans.. As, used herein, "HLA" is the human form of "MC'.
[ 0050] TH848kaj o PEreqnoTkiligshiniths art will apnrpriate thatthe presenk disglepire ganbe ant i gens
encoded,hyticd Wifidht wHauk Q#ﬁﬂ"m | ' egﬁﬁ H2 in the
nouse and HLA in umatrllls.e e tm?r%‘?gﬁ%?fﬁ@%{é@g% J\('t@}ﬁ}ei C@gtigens,j

cl ass |Imethads; kexbsiqiits andachemicalbyare ssdescebed infthe sdferencasfginen oylfsommprovde@ins -

whi ch pla r.ol.e i.n determning,tissue e and transplant conpatibility.
' ¢ r a8 piaaferd e oley A atol e iRpey kBrRS( Cris) respond mainly
agai nst_ foreign class_ | glycoproteins, -while helper T cells respond nmainly
agai nsth‘!ﬂr%che%gbﬂtyﬁ%ﬂﬁﬁt@mgﬂz[ 0051] MHC cl ass | nol ecul es are’
expressed on the surface of nea‘r‘li all_cells. These npl ecul es function in

pr esentlPPPlpe pAisgsed hgreiapthgt G widlrheunderstand te sefsportbe Maiorsynt hesi'zed

rot ei u%% ' | I | ' . I ors. The-
(F:)I' ass Fﬁﬁ\tg% ggglcgﬁk’is&é%h%%l Ee}%]gél neraggéérrtg{)fgggé l(}?c}-zsi‘? Wﬁgévy chain
whi ch ihsstocompatibdity antigens.sAousedtherkinyithdrtetrh EHLA kWil be giderstdual to réfePto

m croglobul i.n.., I n humans, f{her.e e ,several MHC hapl otypes, such as, for
exanp?é{m*}%e,&‘?%wﬂe&%geqw- ] iy flolinet 5 ﬂlqmﬁpma}n%txeéga@sm% 1,
HLA- DRAunaisl Ad-vived RBRIn, “HAQ52k BROAERINRRL oFHUFstass | and class 11

conpl exes whi ch are sol’ubl e and whi ch can be produced in |large quantities
are de tohed : | ~ ,

30: 35035905 (45@‘?)3’5];’},er r@ﬁ‘%@%@@é‘?ﬁ‘?ﬁﬁ Wﬁ%?,cgﬁykz%%%ﬂ@ N
Gar boc by,a groumbf linked deciNerhich Aceacblisctivelisterm8d H32 29 the QR andBRIA iret al . |, J

| nuno 160:.1598 (1993 nd fugth in U S Pat. p 09/ 534, 966 and
PCT Ap B, THEFP PEAFBL A8eh e SHEG aaSepierciatil i b ciahsoginss #os)
al | of s%f%@l]@ﬁﬁa@@ﬁoﬁé@&@%ﬁ@fﬁ%ﬁa ble i d&ERMRfg tRIULHDE ahd rarkshfin® |

mol ecul es are availabl é or can be produced for any of the M HC hapl otypes,
such asompatibilitya lptransphantation redctiofs, ciotoxds Tidels (PELs) respondpBinly bgainstWO

Fol | owtE s LEYOPis et Whilgaine, T s emnd Bpoas™ frenst Doguences

are knewyeopfoteigin be found at the kabat data base, at inmuno. bne. nwu. edu/,
the contents of the site is incorporated herein by reference.

[0051] MHC class I molecules are expressed on the surface of nearly all cells. These
molecules function in presenting peptides which are mainly derived from endogenously

synthesized proteins to CD8+ T cells via an interaction w1th T cell receptors. Theclass I
MHC molecule is a heterodimer bomposed of a 46-kDa heavy chain which is non-ééValently i
associated with the 12-kDa light chain B2 microglobulin.’ In humans, there are sevéral MHC .
haplotypes, such as, for example, HLA-A, HLA-B, HLA-C, HLA-DPAI, HLA-DPBI, HLA-
DQA1, HLA-DQBI1, HLA-DRA, and HLA- DRBI1.

. [0052] Recombinént MHC class I and class Il complexes which are soluble and which |
can be produced in large quantities are described in, for example, Denkberg, et al., Eur J .
Immunol, 30:3522-3523 (2000); Denkberg, et al., J Immunol, 167:270-6 (2001); Garboczi, et
al., Proc Natl Acad Sci USA, 89:3429 (1992); Uger, et al., J Immunol, 160:1598 (1998) and
further in U.S. Pat. App. No. 09/534,966 and PCT App. No. PCT/IL01/00260 (published as
PCT App. Pub. No. WO 01/72768), all of which are incorporated herein by reference.
Soluble MHC class I molecules are available or can be produced for any of the MHC
haplotypes, such as, for example, HLA-A, HLA-B, HLA-C, HLA-DPA1, HLA-DPB1, HLA-
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IVHC- Bi ndi ng Peptides [0053]Class I, MHC-restricted peptides (also referred
to herein interchangeably as HLA- restricted antigens, HLA-restricted
pepti des,wbHGtmwsieni ct ed antigens) are typically 8 to lecTasow/o08sizsls | ong
and bind to MHC s heavy chain groove via two or three anchor residues that
Interact with correspondi ng bi ndi ng pockets in the WC nol ecule. The 02

11 anspop QA L HIA BB E A IR, RO AODRIPY Tkl fof Rl piodiREr 26 |

nmol ecul BET/ILAY00260yas their wﬁucmcesaare knoiwnnnd canisé found gt the kabat dvtdBase, ass |

For bi CogmbiRbRE ket e sorient Al D ASBEP RGBTy NIUBR AC uced

her ei n, @}%& term" eptlde refers to native peptldes (elther degradatlon

pr oduct ptidesy synt hesi zed peptides) and further to. . _
pept i dom rret ics such as peptoi ds and sem %e%ém ds which are %ipt i de
anal ogsl00Bk ch (Jass InMHC-resgcted paides (aksodrierred to bersin nrachengepbines HbAt | des

t b
el udd gt E%égﬁ%?%a&?é’ﬁrﬁﬁé%r M O ERS i R RpABIE B0
t er m numminodicids darig and, bipd ot MEC’b healyrohdinf groce via twb ac thenanchoriielidoe i on

and residue nodification. Methods for preparl pepti dom rret | C, conpo nds
are wel thalintsraet withqomrespandingbinding ppekets Mﬁ gqule The g&sé&'f C.

;A\ncc??pr?cs)rat e@g%y re etrr%ir:\‘c%ofeas IY[P &%%llh@%cgﬁﬁﬂ?% eﬁ%?é%m%u%gg s

her ei n, comfiermtational’ smlmllty Barimidst chsyMGIeeules;dhe fnrmanbmdﬁa héterodimerat ural | y
occurring anmino_acids: those anino. acids often nodif]

pﬁst th rOOREIELERg PW{CﬁlwJBeawyrrélpudpﬁgldpdselészrawgsmﬁgfmdo&%gvgpilﬁeulm is
Fnﬁfﬁdﬁﬁgﬁﬁﬁeﬁ notﬁfmm R o R B, okl yor ne,
a1 e S e AR S T O T

possi bljgodudtaer Sattdticalbedyinthesizedpetitidgs)t ddifighéry paptidumiaeticRsost sied
throughout the present disclosure. [0056] As used herein, the term

' cons erReRIdsand sepipeptoids wiichtare B?Rt’@ﬁ anﬂ@gs, which ean l??deafé’i' gxappsi i t ution in
whi ch thes; ﬁﬂldtﬂﬂls E&i&énhg?ﬁ tilSs rPSR:' BfSwliL bh éﬂocgw}“gg E}h&éhﬂmﬁﬁé%%ﬂée havi ng

a simlar si aln es of amno acid resi avi ng si ar side
chai ns Swhendiificatibas invhdie] buttanenatrlimitedheseycliaation, Nstermniuudmdmnanon,a(bl ds

wi th basic side ¢ iﬂgl ns (ea(? V\()Z(gﬁl/OGZg CT/ S /0004 8 I sine,
ar gi ni riEmIRpSEodification, pepide band qrodifigation, pae onera@ P, 2od gesidieyt ani ¢
aci d) , HhsRessted Mo 164 ﬁc%pé:h? ﬂé@l 26 Aopidiads &%R?élﬁl&id% m%&&x@m ne,

serine, threonine, tyrosi nonpol ar side chains (e.
al ani nea,nd\am meexﬁeﬂemauaetltatm@Da@Dmgn,ﬂ A |R:m;1sdphé}d/l<éh@mrrlé 2, ﬁeCmpim ne

Pl D R o K e
typt t T , t

o br of dBBesls p Asrer g, e el of Weeritav s aeigs et  he
Sane Sidieuti aEmﬁnf‘%h{ th&éet E&H?Bﬁen BAATRE IS traARPRGhallyHid,0NS can be

I nt roduced rand ong a or part a codi ng sequence, such as by’
sat ur atihc_lnding lfaug@maqﬂshy(h'nxiyprblmer, phudphasarmmand phespd:lathrhmim; ané nthdr f or

bi ol | acti.vit t Fol | '
s agorgred Bining delas Beludfl biehol Bbdle e, 2 Bhinsal CraE Iy evpr o0sed
r econmbijgiekdsinéGhok-RELHAE hb¥-Adutinefant Benithisd. @hﬁh&ﬁibr@%@l R “Bhiifslacid®0571The

pepti des of interest can be associated With an infectious or di seased
st at e, includes both D- and L-amino acids. Further elaboration of the possible amino ac1ds usable

according to the invention are provided throughout the present disclosure.

[0056] As used herein, the term “conservative amino acid substitution” means an amino
acid substitution in which the amino acid residue is replaced with an amino acid residue
having a similar side chain. Families of amino acid residues having similar side chains have

been defined in the art. These families include amino acids with basic side chains (e.g.,
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tunorigenic state, or the peptide of interest can be specific to a
particul ar organ or tissue. The presentation of the peptide in context of
an MHC nolvecuimmegssn be novel to virally infected cells ecrisenmn/ooetss.

[ 0058] As used herein, the term"derivative," refers to the chem cal

nodi fication of at | east one EBV derived peptide, or a polynucl eotide
sequencg .encaodi n t .l.east .one.EBY derived tide, .qr p eoti de
sequen c@s@ﬁr?ﬁ%r?ghﬁﬁ?é}“? % lﬁ osf(%n%&né (S?‘?‘d ?@%gcuéecﬁ(gegl @ﬁ%’g‘{ﬁc@’ g{l St one
EBV der polachidesibaind §e. g Claprineahsparugide] ghitdnting, sefiné) threbyinelyrsinefleyssang)ence
can include, for exanple, replacenent of hydrogen b

[ | kyl , . I,
am no grepplar sideshansie g AlpEng aling deucins, eleyads, HOEB&&BS@?M?ch Or

$
e ‘ . . g gt _ yPEP . ol
o oeu mebighfR2 iy iSShah YREbLAALNAY sidd AR @, WeodHBVaIIRE Rflclcifi ARAUT 2
pegy!| at iromatiosidechains (eig. Ayrosinecplenytabeine; &typiopbarg histidires). Thve, &P@ﬂwdc al or
[ 0050) Aohsssential gy acid Pesidubrin B RBRYs misferobiy Trlhtedihuith adtheriting e,

refers leGidadram thesdfd dde RUiS RaRily. Materhdtivaly B Afbtiy QhutARGIS cafiibeo
acids. The variant can have "conservative" changes, erein_a substituted

ani no aioirddured raidemiy along all or par of 8 coding seanence; sepheas byesptyration | repl acenent

of leucine with i euci ne),. r e Veal: . . . . _

" noncon@gtgg%efv’ean%c 3565 S ng?tgféngﬁeaéc%er%ﬁg ¥‘§fﬂ“g‘%‘é’ ?ﬁ%“m‘ ﬁo 1dre9trl)?0phan).
Anal ogonttafiistlidt retaini aetiviey) Following matagandsisded theproteimseqienadscthe ensoded

I nsertions, or both. Quidance in, determ ni r]g’&é\[ni ch amno acid res%&jues can
be subsirPieth e bejexpresiedrecepbigantlst and the actHEY ofthe POFIR GaLPeAEFBed. o

I munol ogi cal activity can be found using conputer prograns well known in

the art[005Ur eThepertidepniBimrstsan baasseciatedopith an pdetwuperndiseased statsop43s -

[ 0060] used .herein e " ' Lde:

pept i e PHaEeaFaf OrbiRSaitt 5 feptan Y spt iRt R pbiitales Sl o eiad e

pept i desreseatation of thdepeptidle Y cdOnfext of arMHC niobedafisdani be-idael torvinallg imfected i gen
(EBNA) -1, EBNA-2, EBNA-3A, EBNA-3B, EBNA-3C, EBNA-|eader protein (EBNA-LP),
| at ent ??Ehﬁ?‘é‘ﬁ@rﬁﬁl&-ei ns LMP-1, LMP-2A and LMP-2B, EBV-EA, EBV-MA, EBV-VCA
and the |iKke. [OOGQThe term"fragnent' as used herein, refers to _an

i nconp! [8088lor  Asatsed kereiotheitomn Sderivabve, lirefers de therrhemigal modification ghat EBV

derive ti Lch i | '

sequondgipth EBYRE BaMRle ¥ b Budkidd 3ok Pk 188! Sribe

parti cudeived péptide) ot aspudyrirledtile séquer@siontplementatyetota pidymicletideo aci d and
can be an i mmunogeni c fragnment. For exanple a fra mag,t of. LMP-1 conprises
t he actiequensg }ngm%as&a%‘ﬁﬁvtdwvmd&nwﬁmﬁlg wedificatonsinf & hereof to

recogni &?ymebgide sequence can include, for example, replacement of hydrogen by an alkyl, acyl,

or amino group. A derivative polynucleotide encodes a polypeptide which retains at least one
biological or immunological function of the natural molecule. A derivative polypcpﬁde is one.
modified by glycosylation, pegylation, or any similar prbcess that retains at least one '
biological or immunological function of the polypeptide from which it was derived.

[0059] A “variant” of at least one EBV derived peptide, as used herein, refers to an amino ,
~ acid sequence that is altered by one or more amino acids. The variant can have | '
“conservative” changes, wherein a substituted amino acid has similar structural or chemical
properties (e.g., replacement of leucine with isoleucine). More rarely, a variant can have
“nonconservative” changes (e.g., replacement of glycine with tryptophan). Analogous minor
variations can also include amino acid deletions or insertions, or both. Guidance in
determining which amino acid residues can be substituted, inserted, or deleted without
abolishing biological or immunological activity can be found using computer programs well

known in the art, for example, DNASTAR software.
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Met hods of Produci ng MHC- Pepti de Conpl exes [0062] I n humans, the MHC
restriction of at | east one epitope can be dependent on at |east one
parti cul avohones23seukocyt e antigen (HLA) expressed by atrcCirsageioonesgel |
presenting the antigen. Different HLA types include HLA-A, HLA-B, HLA-C
HLA- DPA1, HLADPB1, HLA- DQALl, HLA-DB1, HLA-DRA, and HLA- DRB1. [0063]In
particular = the antibodies of the present disclosure are capable of

r ecogni bﬁ’ﬁﬁl epi‘%%‘b‘@gP‘% the, phrageA fAerivedipeptide” refepy o any@entide thaveant t he

gener al bP@iived RN EBNP h?ﬁ?ﬁéulﬁxl) ehe IV deRivad d%eﬁ?@ksggdﬁl iﬁcl'ﬁ'lié‘b%%r? g&&ﬁhﬁ%ﬂﬁ y

serotype._In particular, e subtype can | gené pro
HLA- A* 02 Enstein-Barr nuclepr antigen (EBNA)) EBNA-20EBRA-3A2BBN A-8B)BBNaRAC 0207

gene pr ts. ,There. e-distinct differences._| ubt yp bet ween

Cacas: A Read e B BNt amalan praeion ks oEMP 2 ShE L pERE.

posi t i VEBVEASEBWIMAQ BBVaVIC andthiellifle AO201 t he HLA- A2 positive, the Chinese

popul ation can be broken down into 23% HLA- AO201; 45% HLA- A0207; 8% . -

HLA- 202006112 3%THe Aerfi03Rigmeh 008 BhAPhdiSiBCreREt i dh inbdifiplofd &R isdRAAPBHionBRANS an
I'1 ght Ccaln.ll[—lorg

antigen, a heavy chain and/or lig xanpl e, 1n"the present
di scl osthe &l sequencsiof ptleast ood EBY dertved peptideewhixvbinpisdscthe activersitedsy that LIVP- 1

and at h nd light chain..In rticul ay, the nopnoner can
conpri sée"?‘@%g“ﬁ%%gﬂgh@é g}etﬁgﬂ? %&%ﬂ%@%@%flmoé‘ ?fpéﬁ?@qﬁ’:#&a]&’ PAHFHlar SRR The
ter m " rienshomer bycatleddConesddotile bf AaiHdaRi ahdi danbe @n RinfRRABEeHE HaLASH Boi t h
the term"H.A A2/ LMP-1 g&tope conpl ex", "HLA-LMP-1 peptide nonomners",

" HLApe (Frarele s egraent of LYP-1 qpmprisesdhe aefive site() that enaby GMA+1s@dbady 00438
0065 ' <) cmultinmer” will be understood to include two
[ ]%agrh%‘ﬁflﬂléf‘e;oo ?%(ﬂreec%%uiém-l

or nore copl es C-pepti'de conpl ex which are covalently or

ol e Refias b BAMIE Penbige ChmplEkesy by any met hods knovn i n the art.
or oduc 10U ana YR che MHC TR RRER R ek onir 1o FBhbedreessspR 8881 on i n
host ceédssond ﬁhr@éiﬂar&ﬁﬂ%ﬂeul&d&?te'\ﬁ@g&?ﬁmAf .&s% 4t3€48t BRE @éig%l??eéigi'hgl .

expressed in E._coli and folded together wth a nt hesi zed p

anot hetheansigen. Diffeeent HEAbpes theludortl.Asa, dHoAR; H Al HE0A B3PA hdHLA-
Vic hesny LRATADELIf BuA0RT GEA-PaoearT Hosiohdlf Wi 08 i Uiroric
MAC- pe%d(gﬁ! Cof Aa?égu?arp t%% aﬁgt\)/c? iéisI ofd t.lneS 3@4&? tdiisgcgzl(%)ssure are capable of recognizing
epitopes that are HLA-A2 restricted. Approximately 50% of the general populaﬁoﬁ expresses
the MHC class I molecule HLA-A2, an HLA-A serotype. In particular, the subtype can ,
identify gene products of many HLA-A*02 alleles, comprising HLA-A*0201, *0202, *0203, ’
*0206, and *0207 gene products; There can be distinct differences in the subtypes between

Caucasian and Asian populations. Whereas more than 95% of the HLA-A2 positive |
Caucasian population is HLA-A0201 the HLA-A?2 positive, the Chinese population can be
broken down into 23% HLA-A0201; 45% HLA-A0207; 8% HLA-A0206; 23% HLA-A0203.

- [0064] As used herein, the term “monomer” means an antigen, a heavy chain and/or light :
MHC chain. For example, in the present disclosure, the monomer used in each of the |
EXAMPLES below comprises LMP-1 and at least one HLA heavy and light chain. In
particular, the monomer can comprise SEQ ID NO:7 or a fragment thereof, a heavy and a
light chain. The term “monomer” can be used interchangeably in the present disclosure with
the term “HLA-A2/LMP-1 epitope complex”,. “HLA-LMP-1 peptide monomers”, “HLA-

peptide monomers,” or “HLA monomers”.
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relative to imunizing with nononeric MHC- peptide conpl exes. First, the
process of formng nultimers is |aborious, tinme-consum ng, and expensive.
The pri mawgp 2dismessant age, however, is a reduction in antchsdgomebessi vity
due to the introduction of numerous additional antigens (e.g.,
streptavidin, etc.). Any advantage resulting fromnultineric MC peptide

| tability i t wei ghed. by these.del et eri ffects. [0067] Th
omine 103¢8lom As et e TR migmea: Bl B Sideodiaincipit g brRBLL'C
whi ch %aﬁgsfo'm&i MU C-F &R icd@pleR Srtlitl fre\dovaleAipbieadiscovalentlg @ttadheiear s, - many

viral - cancer-associ ated MHC-restricted pepti des have been isql ated and
becaus dogdtherheither dirgitlyyorrindiractly: Bae MH{E esiof the,complexes ganbeprodpesd o
targets for noyel .approacghes. il i [ysrathyleTe A TolgTo LT Pl _

Ant | boﬁ?ye@ytlﬂifﬁo‘ifrl.%‘%gvﬂllg eoq'gégﬁlﬁ%&?wgfp?g%@ggncer-gggoci atg ted to: 
MHC- pe il genoas plodiétion atidipurifiegticig 6B rebpmibirfant piodueétiont dnel eXpressibn arlidsgen
receptor, would be valuabl e reagents for studying antigen pr enltgéd' on by
vi r al | yeellnflnone dspset, the M heaiy chainjapd PZWOIW%&W#H&SW@%;&? ? .

conpl e n such cel | a | ' g&q’ﬁ]ﬂ:_ AL 0ok d agents
for vi ?fgfdeﬁ ﬁ?%eti}eﬂ?ﬂ aasﬁ'gth%gi%%@;%ﬁ#}uiﬁo%ﬁﬁ%p \gﬁ |mng§%gge%ggﬂé.x% o

[ 0068] @elproduded s fHeichetidallprenginasred sigle-ciaih triterdenthe ainighesclpin dimer plus

sel f-MHC-restricted antibodies by conventional neans such as the hybridom
t echnol B heayy ghan) deseribgd aboNgani ty, 6:715-726 (1997); Dadaglio etal .,

| munity, 6:727-738 (1997); Aharoni etal., Nature, 351:147-150 #1991%;

Kr ogsgd@0eblet Inmunipinppt Itimeric ME¥G-peptide compiexes has ﬁ‘?é’ef?éj]d&ad HUALEY f or

these past. di fficul.ties .q eSOV Jml sl a; ft he -

resol vé%ﬁglf'? toc't" es;'(')'g%'f\‘/@%ﬁejcg?%?e coéngféxes‘fu ?%g%%ﬁ???%ﬁ% t he

pept i dgBrming nekelaRles ib libosidus, fisicdeonstnbing; thdexptnsiye. Jrheqranaydisadeantdgs; e t hey
are present gd,as ext ended nps icg’eg%ifgﬁ%i de residues %{]termﬂf’aleélﬂgw h the
VHC r e 1oMN¢NEr, IW‘@BM?BBUF@I%C t9488 tepsiaetion,of pEmerg Wosure
further, gelat i Girthee r@sdifify RoRAHGKInRMCNHT-Jeptie!
recept ore g%‘%e@'zﬁtsﬁggtgyhm;%%g?gm%%ggen gcéorr@rspr?lgges a rmnorrerc of aﬂ-el\}lﬁl%- pepti de
conpl exompller stabilitynie ovw@ighedbiydbesealeisterious sffeetpabl e of retaining its
3-dinmensional formfor a period of time sufficient to elicit an inmune
responge067] a Mheimmuad systeh isduintrlotied asd tdgalateddnyotha Tzeellaetdptad TEORIEensi onal

resentation of _the peptide in the bjndi roove of the MHC.mpl ecul e are

Br oducéﬂ!il"h'ﬁ@céﬁﬁaﬂﬁégﬁo&ll@%PMggs %ﬂnl@qg’?fgaﬁﬁ r\éce@? YEPBTehY Tt ; t he

'\’queptdaﬂger%g@&ﬁéd m{@fééa?ct k@ﬁwee%e%hm@ BR BRREdHT tRéiPRIghlyand a
an de. T

conmpl ex o I rrel evant ptide. The peptide of the specific
VHC- pepeitteted dimplspecificity, lieyass desimbledargetsfonmoveh approaches insimmunothera®t i geni ¢

state, and/or a disease state, .or th eptide.of .t he specifi pept i de
conpl e M@’pﬁ‘%ﬁ’ﬁ'éﬁt{?o&eﬁm F“Eﬁﬂ%é t_otf_Wr s Lfg'.lceﬂats%orcné_ lvely, the
prese ntﬁ%%@g?}{ﬁﬁtéﬂ%gmg,'ﬁ& @k shiie spRresdify 45 thET-RRRhiige RosMbEWoull Bde

cont ext | ecul e can be novel to EBV infected cells or EBV
associ aabshblemeagentsfor studying aptigen presetationeysyieadlyfinfectgdicellend WmoE el ex can

conprisg an EBV derived tid a vari.an S AL fh% eof . In
parti CJSEI?",S W%@%@W@@%ﬁgﬁ%é’n@gﬁﬁ%@ﬁ%%{&ggggféant , k‘\?:gantj or
frag ”Erﬁarg'e’ﬁﬁég%ms fdp Wiraliafdctiond @id cancérimniividtHerapyrandi irmsuriodingaosisio aci d
sequence of ID NO 7, a variant, mutant or fragment thereof. [0070] The

pr esengliodmcl OHIF a 4w PublidaBbRShive répirtidlitie boiertidA b IMAC estricted

anti bodi es that recognize peptides |s§l ayed in the context of HLA :
nol ecul antibodies by conventional meadesich asthobybridomateehnology (Rpegadpigf dbs di sease

state is.tu i i hes nti.bedj es have. b Gt f T cell
- ccept dmRg Collon 2015 DrDaagii L. Il 1 SEAR D Atk e 1. T ©
di agnosiritare2n91:18%930 ¢19919:30RBS Saard & 476 UEXpMEd; 1941139511482 TZIRO)). Fhe -
anti bodi es of the present disclosure have a hi gher bhinding affini tﬁ&&%{lan a

T cel | majoeprasen fordigere past<diffigulties carbe faund iim theeolegnlarppture gnd there ction

of an i oge ' | Ses. - 3 i s uhberein the
5 d oGS g B P ORI RE WLl R R M, GO RBLAY e 1

epi t opeinkide B VERTIbitiding Foove idathifefore theytre preserted abedyndedhmosaiovofiogen can
be any form of a stable MHC- peptide conpl.ex that can be utilized for

i nuni ZReptige residugs Fsermipgled mt the MHGIe8dYsS- anti bodi es to the i nmunogen,
and the i munogen can be produced by any nethods known to those skilled in
the art. The imunogen is used in the construction of an agent that wll
activate a clinically relevant cellular inmune response agai nst the tunor
cell which displays the particular MHC peptide conpl ex. The i mrunogen can
be produced in a manner so that it is stable, or it can be nodified by
various neans to nake it nore stable.

et )

=




WO 2011/ 062560PCT/ SG2010/ 000438 [0072] I n one aspect, the imunogen is
produced by a cell-based approach through genetic engi neering and

r econbi nanD 2e8xpse®si on, thus significantly increasing tireThahirolobdsss of the
conpl ex. The genetically engineered and reconbi nantly expressed MHC peptide
conpl ex can be chenmically cross-linked to aid in stabilization of the

conpl e terpatively, or in additipon to chem cal cross-Ilinking, the

VHC- pe;@p co FB?FSEéﬁh neLfelajesdn gn yaEupggen ussful in thepreductigpoéx | s

pr oducedTical rdieptoRtiRe htitdbdy! TEE Brrhliad ' | tflmb- MHC:
heavy chain, %gptm.(:rogl%tgﬁ?i n and g‘gdpgteiﬂ%ghlglﬁéesa Iﬁo%ér}% udgg as I.){‘};h%e :

si ngl e-eomyilex, wherain theHG-pepitidaiceniplexge tépable dflretaimiisg it 3-dimehsiomabform

si ngl e- in.trifers e. kpown. in the art and are.di scl pse rtic rly in
V"ot - 4PrEbiod bShS sl Bictl 8 i Go e repiose et Arb Ao by 2

si ngl e-reupnived thiftse-diferdiond phddenteedH bfiGie peptiie TR kR bih@ing 3Fsovel o tROMIHTYEL her
and in the single-chain diner, the 132m nhol ecul e can or can not be nenbrane

bound. Teleglearcqroduged cFhe antibodies po prodpesdrare ganahle of differenteatingithe MHGr esent
ks ! . URA: - A A
V| § dapEas SApIEE o BENMICTRAIIE HBRE AL Blhldd i odiC EOmBRR pRARE | (€

| i ght cdiimelevant peptiiet THe peptideiof tiee specifié MIHCRpepede bempler ¢hnlbel asvociaied can
further .ﬂ{e nodi f.i ed for, providi n%é;et er performance or faor aiding. in:
st abi | i"75 FHRISHORHYAtCHINROSIEERIC State ApI/OE a diseassatats, Catheareptidp Pt thesneribie

utili zdHOpeH#iae toapR? chh bb s%&?ﬁ@fo%ﬁcnﬂéﬁﬁ#ﬁ?&ir t?ssﬁé.‘%%tﬁﬁé', fife® Not

limted to, nodifying an anchor and/or tail Tn the MHC pepti conpl ex,
nodi f yipieseatiationef the peptide ofdhespedific MHGpeptide complexde thoeomitext of REMHIG! | on,

chem ¢ - |11 nki n nges, i,n pH alt d ndi n n.the specific
oot | oLpeRs G iybho K30 4B S brcn Y Brsostetalfamor Sl she Reliite ©
pr ot ei nise $peaificNMH-péptide eombRxtaly'dbmpAsY AEBVIERVEX Béptidadsl virifi, Matafine Or
nore adj yvants that enhance i mmunogenicity (such as but not limted to the

addi t | Gniragmentthereof. lppartisplar, she BBV derivee pyptidesan badiMidmsa varantonutaahd t he
ke, WPaBRBi gt Wi bartel B, e INIbA: Cofistd md 3Rl AQY sBFlACHLS "PD- P

ars er

ect 2=HSEQFERNCFAld Wprh§uni@itoe fagimehOherddf V2 Fsr chnu
m ht m&r =| & =G&1=50&s1=5, 635, 363 . PN. &0 S =PN 5, 635, 363 &RS =PN 5, 635, 363 -

h0#h0Oh{0G¥0f / paTlié presddt QiselovirelsdGelated A6 melRdS $or pr&uRing FEROikeSanHibodies
ect 2=Hl TOFF&J=PALL&p=1 &u=%2Fnet aht M %2FP TO %2 F srchnu m ht n&r =1

&f =G&1 thad geeeenze peptiss displayednghprpseszy oA ardequlgss whewigde peptideyis2
[ 0074] f | . HLA- [ | ex : e determ ned as
Gescr| Beaied o eighlof uRE i SPHRAEATRerlE Tt 8 Ba% Bk B2,
t est i ngpecificityafacT tell teoefton(TCR ) supk didt df: rapleculés CanBBirsed as tHerdpeutic,
diagnostic and research reagen'ts.v In certain aspects, the TCR-like antibodies of the present

disclosure have a higher binding affinity than a T cell receptor.

[0071]  Also described herein are methods for the production of an im:munoger'li The
immunogen comprises a MHC-peptide complex, wheréin the 3-dimensional presentation of
the peptide in the binding groove is the epitope recognized with high specificity by the

. antibody. The immunogen can be any form of a stable MHC-peptide complex that can be
utilized for immunization of a host capable of producing antibodies to the immunogen, and
the immunogen can be produced by any methods known to those skilled in the art. The
immunogen is used in the construction of an agent that will activate a clinically relevant
cellular immune response against the tumor cell which displays the particular MHC-peptide
complex. The immunogen can be produced in> a mannér so that it is stable, or it can be

modified by various means to make it more stable.
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WD 2011/ 062560PCT/ SG2010/ 000438 100751Sol ubl e tetramers of major

hi st oconpatibility conplex (MHC) proteins, charged with specific peptide
anti gen awmobimeesscently | abeled (i.e., "MIC tetraner sbr/scay®/opseyen
useful in the detection, enuneration, characterization and purification of
antigen-specific T lynphocytes. Applications of MHC class | tetramers have
recentll)é en reV| evved | Dohert ef al,, Annu Rev hnnunol, 18:561-592
(2000) : @g@ #3PEin the impyno %‘B’(SPY@S“W@SG cell-baspd appegagh thpugh |

| rmunol eﬁ@ﬁ@&n aB®

1(4): 41g9 422 (71998). Ap;%ﬁ%gg’tul(%?\s of mﬂg@r&%ﬁ%’ﬁm@éﬂ%mrgﬂgér%glgpgégﬁfssed
i n Rei cthe cemplex. 'Bh%eﬂeﬁgalmmﬁed’_aaé@@N&My@ﬁﬁ@ss(eﬂ%ﬂﬁ-pdpﬁdk et al., J

el b oA ARl S A o Lot i,
(1999) ;orG addition teétemical loroslinking, SieME uﬁé%&ﬁblex@a@lb&gafaﬁeal?to T.Ce”

Nat ure, 369: 151- Jh54( 1994) "MHC tetraners have been shown to bin
r ecept sh that the complexdy produped inthe farmpadiasingletchairtrimer il this manner

(see e. 4 Pat.ent No.

5 655, Aol thabEhBvy ity B2 Eflrobchyltsh? REid e ol proghBi ha sifiles | g
conpl e>chamatnh1eﬁ iha't dinde@tgeitier. A etho 89O £pr68u mgelmdilnfthﬁiird dte kA6Wn iR NNer
known i the %le e, attachpent of the m—éeptlde C g&l exes to each

ot her, particnlarly ap Yueer gf ommunels 1083 143 H 40 €2 )c‘ﬁﬂ@ach copy

of the il a8 [ t 0

or  rror eﬂ%&e‘%@%%’?ﬁgﬂeﬂ ok FREARRE I dnicFiche PR HfRARGs himSe
can be togtieg] ad ﬁmmﬁl&cﬂﬁﬁl&nbﬂ@id{mﬂﬁa&éﬁm@% dricih h6tthel lemBrane :
biotinylation signal peptide tail, an inmunoglobulin heavy chain tail, a

TNF t ajppundydn eraspectathe step pf forming theamnmm ofthe presentidisclesre The

mul ti IVHC- t exes an hljs
For m amie iS00 SO Mnftshl e T flay8 ol B W10 GONTRNGH Senfiplery

t et r amin E. eolpand &rmrrcfobddigﬂﬁrMHC mdyhh@hghﬁ«ﬂlauﬁtmﬂﬂi@ﬁdd invibes f our
binding sites for biotin, so a BSP (biotinylation signal peptide) tail can

be att 8078yl t omimandddhs ﬁiﬂvﬂéd'lﬁréﬁ%&tﬂﬁn@kpﬂélﬁbﬂ%dtfbﬁﬁrﬁﬁfdmg%@teﬁ tetrarner
of the desired MHC p @@Dtlde conpl ex could be fornmed by conbining the

VHC- peB @r@l@@ﬁm&r irrstabiizatiop Otféhq lmnmqsem Examplwtfenb@ﬁga,tms. cally in

vitro. be ut trate
for form ng | néirggdjiﬁnw é{el\ﬁfﬁ e1pr zfﬁt 3a8§1FFiuﬁcllﬁi é’é’g g??é Of or

f or m nenodiflyirignaey ancher dnngttal in the MHCRseptilié bompldx Afiodi &hd @tlﬁof@dmﬁl@r m ng
vari ous .copbi nations, such as tetraners, hexaners and pentaners. In

addi t | 879 Inthe MICneptide eorplen) RiGylation chemigal ﬁlioﬁ%hﬂliléﬁ changssdm PH 95osone

encaps I t I

Pt ot “ASCRRIRE of the spSIr pepflie SFRe NIAPSIEd obifiplex; AR Aot By > 1o

conten clmp@fom/rprmhma theat ktabiirg certgin cMHD/pdpﬁde complekes) aﬂhhtlen of biye érahereenc e)

Furt her m; tide conpl exes can 2011/ 062560PCT/ S&2010/ 000438
iyttt opRCs fam

mul t i n@d egicity £s EEBO Eq“é%’ttﬁ\ﬂi‘% itigpofolicell pr oduce
what i gpj @é'&%ﬁdtﬁﬂ&?%ﬁ%ﬁfaﬁom&&@?&%mﬁ thifikd. etramer is rendered

detectabl e by direct or indirect conjugation to a fluorophore. Typically,
di rect NAPOLPGH Eg(ylﬁ 1e. MHCpept.i de

nol ecul es usi néieca@%t?g%f%\? E /ot td /A 2 has been »
prior- M@twml&s&mw&d—mnhmﬁ & YDl eahtnglP6 XPPTH %2 BsrctirRi NS
are comme A / ‘

Di cki nSotCHR:RaeY ~. Tagy .00 D Ha, Foster
Cty, ﬁ‘@&}ﬂoﬁttp //H%u \}/n n]_.,ﬁSayport M nn USA Sout hern B| ot echnol ogy

Assocs., Inc. B| rm ng am /-\I a., USA). Indirect |abeling can be perforned
usi ng Bars¢riioe K Al 1] E&d*MHb&p&\l&ma‘VﬁFaeuahm%MPﬂm%zF&chnu

avi di n(nsb.r t ayi d' ) '
mul ti mets

[0074] Proper folding of HLA-peptide complexes can be determined as described in
EXAMPLE 1 by forming a HLA-peptide complex tetramer and testing its capacity to bind
HLA-peptide specific CD8+ T cells.
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[ 0078] Once the i mmunogen is produced and stabilized, it is delivered to a
host for eliciting an i mmune response. The host can be any ani mal known in
the art twet2011g6gssef ul i n bi ot echnol ogi cal screeni ng as®aySGand/N&3gapabl e
of producing recoverabl e anti bodi es when adm ni stered an i nmunogen, such as
but not limted to, rabbits, mce, rats, hansters, nonkeys, baboons and

PFZﬁQSéﬂt%lﬁEﬁé@iBf b o Sl e SRSt G pofeoegr

parti cuyigf spdii i@ altipeR tind ABoresdeatl 9 ibeledq(i.as “MHOtenfaniers?), thiaee proven
anti geni C|t 1e | nmunogen, thereby ensuring that the 3-di rrens al:

domai n vs¢fut wethpdﬁtecm @Wﬁﬁ@oﬁ,ﬁ hametetizatianand Reification of antigea-pp ul'e is
e o CiYRphcy PGB GEVERYBha! RdebhitisHhfe Addudybinlievibh &l ﬁfﬁ&érﬁ}l 'y

recogm spec I'n yet anot her aspect, the nouse is -
t r ansgepks, ,amh RewHnmesoln 18A6] s (2000);8gg e, kh;nugoblaettt, $66a3) T8 he

the i Sﬁﬂ?s{‘énﬁ%ééefp«? vl 208 RENRab G SR i DL oA e 2 e
as to M&g&ﬂt& ?h: htéﬂ?ﬁ (195, Rﬁ;ﬂﬂ:aﬁ&‘tsaom élhss 18 Rivlaitiefs ar®dfsbuszed ibodi es

i ncl ude not mted t cl onal, nopnocl onal, chi rrerl c,

hunani Mhsmttngétezlcm&nmunéhbﬁﬂlab@ 4-6998) (20090); Keveok: f ah ndiravaungly ) pott i ons

o i BT e SN IA S RTH, 08 K- ooy

HLA- A2QNdvalvRr 47 00RE irest, 104(32)EREBEY €1999);5Danifbide al. yInhnmﬂty;Q 676- asa | east
one EBV deri vecf pepti de of the g%esent di scl osure, incl

I ng bu
i e o g N 3 1513 54,195 G fepma RakE DoRaheBP © and
i ncl ud ! be 15&@2@@ Brif¥r 000438
anti bo nggér%g ¢ a(l’:Pg%tl s%%'agﬁeh agrret%é t her eof V\:hl%h%l’ etai.n the
ant i ger(s&ld’gj; Agutaurechl c8mm‘cet27@ Spla(rlé%) andt W 1So Bgten{ MO.50§38363)t act "ant i body"
conprises at |east two heavy (H) chains and two |ight (L) chains

i nt er - qooTHCt eBobMuintéHZAngivdsHsre cBpRb ofie MBCofeptide complerpeack efithef a
heavy chai n vari abl e region (abbrew ated herei qsngg'glgc}/p or VH) lgnd a heavy
i

chai n AGHE-peptide epmplexesean beamodified in FPRGMENBLT: sed of
th | i ght
ree (21 oftle: Mﬁézg%ﬁe?éﬁxpl%@ﬁ& éa!cﬂl&he?,ﬂ%/ ehﬁtltﬁﬁ%ah%%%r‘ﬂieda ig

chain variabre region | ereirn as R or VL) and a Ilght chai n

const aratotrrﬂgi substratB éo Whivhteactheopy afthes MHC-peptdocomplex mmcwd Adhil gaebe
donai n, . The VH and VL .reqions,.can bge furth subdi vided into.r ons of
hyperva’FtP%hﬁdltP thie twoqriFaere REPUAE SPTP xﬂ%t"e?‘ﬁt‘lhﬂ‘fgm? § %

inters il Wﬁ%ﬁ@bﬂ% #ga@ IS b it 'tﬁﬁteaqe; a Bx@ﬁﬁﬂdﬁéﬂ ﬁmetxudeegl ons

(FR). 'S CO ed of hree CDRs and four FRs, arranged from
ani no- ttail rinfimeunoghobulio bgdvyt ahaini tailsa TNFthid, ﬂIﬂlgl\/bwlngFm/béﬂﬂﬂmd CDR1, FR2,

CDR2, FR3, .CDR3, .FR4. bl h
cont ai PoiAANIS BetrsibaTHF A s poride Ay i e oY MRl S "
regi On%oﬁ{lfléﬂéﬁ andHus bﬁﬂh%ﬁyﬁﬁﬂuﬂéﬂde%hédtdﬁeh lak BEY mig ligditedhe, o dﬁmnmhnim into

host tissudes or actors i ncl udi ng various cells of the i mmun ﬁ
?%é’é

(e. gI aetbtr&nenaapceﬂah? achestamion and hk@oﬁ’gsmmiu{ asdpuighinding st f
T
oo T 200 BSH PSR S pAdeR S ca 1 e ‘?Mﬁb‘“ﬂ%“g ons 0

i ncl udgyrbductian ifded ] At tthram@r 6PMhe \desitsd! Mt{@gapﬁﬂe czmm:smmxgbofomhé byL VH,
CL and CHL donmi ns; CETH) a F(ab)2 fragnent a b|v Ient f r.agnent a&q%rlsmg

t Wo Fatpomta@ngmeswﬂ peptide,complexes withthe RSP Yii |) a

Egnfsr?'%f' §léﬁ':l'{/ &go@h'gl—]!{ég‘é%/al ns o]fq'jz}il si ng e gsrénh(y)l)fsugtr?ﬁ“altttl bo gtosx{\/) a

dAbdf ranmeﬂtwtgmrmmtam&an llwd\iaﬂgbd,as sieabmmsomﬁgammexmmw & of a
VH

{0051] s WS i abbeale for RGTAE SIS CORMTRON Pt Engs. BERSratng, -

Fv (chﬁ’e)na{ﬁé?{/% %d%nmrthgphﬁéﬁuﬁﬁ eﬂ& @a&tﬁeﬁinﬁlfnn{emed wmigh smef the

Fv fra dorral ns of the Fv fragnent VL and

VH, ar eencaphathubnrorlamManagm gesm&pgtchléywbaalouﬁ (§69|lh§dPat€i§|A=Ry Noc onbi nant

met hods I nker hat engb t ngle

pr ot ei nlq{ﬁég %ll’ ‘?ﬂﬂ? Hﬁéﬂm{ aﬂ qggkg@s %Vgﬁltqrﬁtonoveq?@n ‘

mol ecul ?‘ii%bx?éra%dﬁﬁt&n b aéferenve) Bartiver; th‘éEMHCBp t1de Bbinglexesiban, beSci ence,

242: 423- 26 1988 and Huston etal., Proc Nail Acad Sci USA, 85:5879-5883

(1988)). Such single chain antibodies are included by reference to the term
"anti body" fragnents can be preparedidy reconbi nant techni ques or enzymatic

or chem cal cleavage of intact antibodies.




WO 2011/ 062560PCT/ SG2010/ 000438 [ 0082] As used herein, the term "human
sequence anti body" includes antibodi es having vari abl e and constant regions
(i f presembpot@rmstised from human gernl i ne i munogl obul i npreegceMO®B043T he
human sequence anti bodi es of the invention can include am no acid residues
not encoded by human gerniine immnogl obulin sequences (e.g., mutations

i ntroduced by random or site-specific nutagenesis in vitro or by somatic
nut at i dAulfimetizedthroughdhe use ofipoliimerized streptavjdincand welild produne vhatds termeds geni ¢
ani mal sﬁ-E%am described in PCT App. Pub. Nos. WO 01/14424 and WO

00/ 375 4 wever, the term "human sequence anti body", as used herein, is

t t dt ti.bod ' d df th
cor i 1 IBOEAY, @ﬁ%ﬁgﬁﬁ?%oﬁ%’ etetlBhiE it SRS B BERB IO 8 of 1 o
onto hlﬂiﬁf’oﬂhbfﬁfﬂ%fc&l Qe sotjugdafio is acbéiﬂﬁﬁ%héﬁ%y@ﬁﬁlhﬁﬁﬂkﬁﬁ)the MfE3] Al so,

reconbi nant inmmunogl obulins can be produced. Seée, Cabilly,” U S. Patent- No.

4, 816, Peptide melseples neing aisertayidinonaxidin molesulethatthas been prercoafipatedrto al |

ur pos 1003 1989
Po0Ba) AordireSEa s binlnd bbb borefiit Shpmeign e Fohe§ by °°%)
prepalraifwmdow(eggaéBmdmekhmullm(;mlmbfﬁbmgﬁﬁsyﬁtbﬁel LSbaﬁrJgeé;WLUIS%m A .
nmonoc nti bo QS|t|on i ays_a single binding specificity an
af fi ni% B&& %é}t&@’r £, dRAohece ix yrgﬂ‘l{ﬂr&?"ﬁlﬂﬁe UB4; &P g“ %ﬁan rmno%:ll onal
ant i boci;ioteaﬁfo%gwggoe@tmeom 2B Al 089, Haida A bE ReRbihd | Y

1
whi ch have variable and constan&regl ons presentt% gerl ve rom uman
ger m i wsingafmoneplicotodnjngatedjamivody having spmﬁxstyefot thetavalifvstreptavidinanoietyal

anti bodi gs are .prodyce bri.do whi.ch des a B cell obtained
froma ff:ir?é)ﬂg‘ﬁlg? Hgﬂ ﬁﬂﬁé’ﬁ'ﬂﬁﬁgﬁgh‘ Bmenﬁed[mfé ‘¢ nouse, having a
genome _conprising . a hu heavy chain transgene and a |ight chaln transgene
fused gﬂ“ﬂ“ﬁ?ﬁ“&“&‘g‘ﬂ‘ Poestuctian ysed herein, the term"immune cell
response’ refers to the response of i mMmune system cells to external or

i nt er nd9078} i nu‘PPcf(tée gmmuragenjis prodused and stabilized; idedelivesed toyahgist foss,
chenmoki.pg ne
cells tbﬁg esu h?nfﬁsﬁﬁ#ne cé)]:i(%gm gra@o%gﬁ%%%%gﬁgﬁg%gr akgkﬁcsgﬁlynm
phagocbtmhnologmarhmdsdning as’saysrahd lm)d!pable of pruelucig|reduiverabld amibodies @theh he
I mune esg)ons and the |i [0086(] ?(ied herein, the term "anti body
fragne §“t“8mé‘H°g%§'l‘F§1 ashuit got limited toe rbBHs.mice, ats, hamstersy | sequence
of t hepfakéRO H HHH'E nt
ant i body. ¢ aﬁ%bdggbgﬁugﬁ?l ogly(t)i rag%nlfggﬂfﬁc?g %EHEILL%QBQ@@ Eﬁu%@&ﬁnd Fv
f r agneAtensgenizioolisesin dnotien aspeat, itheotves;is tramsgeric fowthe particutao 84HEv| ecul es;
R AN O 8 L L R0 0o SRR Ssn B S O
ensuring that the 3-dimensional domain of the peptide sitting in the binding pocket of the '

MHC moiecule is the focus of the antibodies generated thereto and thus is preferentially
recognized with high specificity. In yet another aspect, the mouse is transgenic and produces ;
human antibodies, thereby greatly easing the development work for creating a human S

therapeutic.

| [0079]  As used herein, the term “antibody” refers to any immunoglobulin or intact
molecule as well as to fragments thereof that bind to a specific epitope. Such antibodies
ihclude, but are not limited to polyclonal, monoclonal, chimeric, humanized, single chain,
Fab, Fab’, F(ab)’ fragments and/or F(v) portions of the whole antibody. For example, the :
antibody “anti-LMP-1 monoclonal” used interchangeably herein with “anti HLA-A201/LMP- -
17, and “anti HLA-A201/LMP-1 monoclonal” is capable of specifically binding to at least |
one EBV derived peptide of the present disclosure, including but not limited to LMP-1 (SEQ
ID NO:7), or to a variant or fragment thereof, and includes monoclonal antibodies, polyclonal
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WO 2011/ 062560PCT/ SG2010/ 000438 enconpassed by the invention so |ong as
they retain the desired affinity of the full-length antibody. In

parti cul awo 20t1/628s0be shorter by at | east one am no aci @ctiKoro®wanpse, the
fragment of an LMP-1 antibody conprises the antigen binding function that
enables it to bind to LMP1 (SEQ ID NO 7), or to a variant or fragnment
thereof. [0087] As used herein, the term"antigen" refers to a substance

that prasibedies,singlp-chaimantihediss, andt fragmentsstheneaf which setainsthe antigembirding sponse.
It can ﬂﬁaﬁﬁ?éﬁﬁ&&%ﬂﬂ&&b' y in the present disclosure with the term
n

"1 mmunogen™. e strict ‘'sense, i munogens are those substances that-

elicit sponse._fram t. Mmune. s e er ea ti.gens .are. i.ned as
subst a cgés(ﬁt ha%b?%‘ﬁﬁ%@%dc%%ﬁ%ﬁhﬁ%q eﬂ?{yiﬁ?&baé%%%tijﬁﬁg ) t her eof
can be chaitbliteriéonneited by disnlfide Boags Eath héaviyedheim is ephphied¥flatheavypdidin cul ar
anti body.., Wen a E)rotei,n or a fr?_?crﬁrent of a protein Is used to I munize a

host arYarable regiomtabbreviated bereings HGYR oF YiHDiand aheayy ehair constang reginm: (Then  of
o a T PR . Bl L
oot oy oo Rl S Soh L6580 0, CHPLCRETLR R Y 1 ©

the antigen (given regions or e~protein).
The antchgiaris cemprisedlofddightithais varidbld fegionddblireviafe®-htreimas ECY¥RmV9 ahdar eof .

[ 0088] As ed herei t he ter.m "hupmani zed ant.i hody," .refers to at |east one
it 1 bod Pk SRR TSt gt /1bE B HATPRS AR SeR PSRt oRe AOHAR: Gon

bi ndi nqrHeag} MEVIAgIdMRAn Bk HEHRS sttivilad intd'Reghits P AYerVRIbiRYOSRhM
resenbl es a human antibody, and still retains its ofiginal binding ability.
[ 0089] EREPsmentasity determimingregions EGDR)rinterspersed withregiansthat are moveroc| onal

tiboq] t di scl ' i.n EXAMPLES .2-5
excarpl SEr, {eled RERERE o TR FEE VI A R PR o FERS PO Py
speci f ifourfRRs, arrpggediftben einifd=(QrmiAub{d darblexyl-t@thimisiithdIlowimy order: FR 12Nt i gen,
| atent nenbrane protein 1 (LMP-1) from EBV using Bal b/ C m ce. [0Q90f| n
addi ti &PRLE&%»FEQ&% FR3y &Reo The yaniablaxegions 6f thstheavnanddlight chains bodi es”

(Morri . k. ' SCi - 6864 - ~gaicor por at ed
herein Ey rﬁgﬁgﬁggg%%#tﬁ??@?? m%@p@%%éﬁ@%@%om a nouse
?nt i bod;;tibmliamah jmd(ijataﬂmlrhindiingbﬁ;ccmm' mymoglobalin to ]sn?st ﬂ_ssil.le«lgelt faelgbrs_gviﬂcﬂucﬁﬁg\gs
rom a_human antjbody nol ecul e of appropriate biological actiyjty. can be
used. MBYOEE f’t&‘e _‘lj’@ﬁ@%te?‘r(ﬁrﬁvgpfpﬁﬁﬂg%e han ‘5‘8@%&"8@8?‘@%9 iof the f or an
aut oi NgiaGeEal eamplinetiPby<t&f. TIROSHH ShtiBYd %&G&@%&%&%ﬁdﬁ%ﬁ@@%@f@dy

mol ecul e of t%)Ffro riat’e biological activity. Achineric y s a
nmol ecufmadtgn alirefainr eapacigiotot bind Examplesafibireting included i(7) fadiab ftagaventyal

specieg, such t hose hayin variable region. der.ived f a murine mAb
and a PIPREY F%%Wﬁﬁ%ﬂsf%néﬁﬁ &ea?‘t’ V?*b L@ﬂa%ﬁ domains; () a F(ab"); fragment,
a bivalent fragment comprising two Fab fragments linked by a disulfide bridge at the hinge

region; (iii) a Fd fragment consisting of the VH and CH1 domains; (iv) a Fv fragment
consisting of the Vi and Vy domains of a single arm of an antibody, (v) a dAb ﬁagment
(Ward et al., Nature, 341 :544-546 (1989)), which consis'fs of a VH domain; and (vi) an
isolated complementarity determining region (CDR). - : o _
[0081]  Asused herein, the term “single chain antibodies” or “single chain Fv _(ééF\))” »

- refers to an antibody fusion molecule of the two domains of the Fv fragment, V_ and Vy.
Although the two domains of the Fv fragment, V1. and Vy, are coded for by separate geneé, _
they can be joined, using recombinant methods, by a synthetic linker that enables them to be
made as a single protein chain in which the Vi and Vg regions pair to form monovalent -
molecules (known as single chain Fv (scFv); see, e.g., Bird et al., Science, 242:423-426 _
(1988); and Huston et al., Proc Natl Acad Sci USA, 85:5879-5883 (1988)). Such single chain
antibodies are included by reference to the term “antibody” fragments can be prepared by

recombinant techniques or enzymatic or chemical cleévage of intact antibodies.
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WO 2011/ 062560PCT/ SG2010/ 000438 [0091] I n addition, techniques have been
devel oped for the production of humani zed anti bodies (see, e.g., US.

Pat ent NOWO20B8862%89 and U.S. Patent No. 5,225,539, whi RT&GR0IM0GBPOr at ed
herein by reference in t heir entlrety) An i mmunogl obulin Iight or heavy
chain variabl e region consists of a "framework" region interrupted by three
hypervarlable regions, referred to as conplenentarlty det er m ni ng regions

( CDRs) . [0882k: | \As ysgdrhereins theerm fbeman seguencerantibedy” ineludes Antibodienhaving)- human

Dot on YERNC a8l OB, (ERRr PRI O8 sRANRRs ARG MR plir ™"

t Sc hni gpsaquentes d?helimmaiuslequelnﬁe pritibbdodsiod ﬂ:d]‘ilvaiﬁmglcﬁn(ﬁib‘iudb dhilinb bﬁd lraﬁduean be
a apte to S n e aj n an | es agal nst an I munogeni C COI’]j ugate
of the It W?‘W?B@&g%mﬁ@ W@Qﬂk& SRAYFGER §’d¥‘\éta?‘6?sd‘ﬂg°4}3‘r‘°‘li P¥ki ng
the headdde@r sitkd§eciitahitabEmeiTen VitrdXr %nﬁﬁcglﬁﬂaﬁtgl @”s@ﬁs‘)a%ﬂportlons

bridge, resulting in a single chain polypeptid
of ant |¢B§d’? We@dmson:humbeupnmlmgds;m p?rdnse!mlbqtmt?G'l"eApp iRub. Nbs.papai n

and pe bstant al l.,ntact anti bod ecule by
net hods 0Viare I‘?(Iﬁlkér%%ﬁb‘tsg {hLF'é’t BIRat fedRggce élzfgp b

ant i bod;erm,l ie aut iatepded todnclude Qntiﬁdilﬁbs\/lﬁ WhidCDR @Qﬁb@b@d@{&d \oRtlHer OM
F(ab') 2 por. t|o s foll owed by reduction of the disulfide bonds.linking the

two he W saq,ﬁppﬁewelam HEOHE, bave baen graftadapéabypan

al kyl atg q]g,m%a ptan with a reagent such as

| odoacetdgﬁn%‘%%k%%u%gi% garticu lEﬁ{a&z'nti body, or fragnent thereof, is

capabl spe | Q | eas V der t . The

new noroct-onal ~ant | ua a 'S 1 cells
081>k, Rt it sk 55 b BAFOERY S8 b B

based . t4|;sa|6;56gurnfca@emef¢mmﬁu hyrre&frexﬁs\h cteenmeﬁy 4ot 8ie purpbsedSERICi at i on

with h WVHC cl ass (specifically o formternmed hunman | eukocyte
anti ge i@l Broc NG@W@G‘ Had 56{]9@%9'%033Hé%?ksent di scl osure can bi nd

to the HLA-LMP-1 peptide nononers on the surface of EBV infected cells and
t ar get [0984h f oAsi elne@ﬁam“mgmobonatm@ody’peefms tora porpiatatih ofint i body has

s aiibod diickles ShandinoleiicalipoliRaR K inor el SHBFAL Spoatfionl ang -
can t ard@layEl\s‘mglé bmamg specificitg ald sffihity fmt d@ﬁ@lnaxdgmpé eAdcofdhglyl] the

cytotoxicity (ADCC) by natural killer cells. [0095] According to certain
aspect derm enpc Qﬂakéqtﬂ’é’éb”efﬁ%\w aatibogics displayieg aﬁmgbdur}dlpg oduced

accordlsﬁ&]ﬁa ty Whi ,[;@{;Hdﬁ ggtaﬁ nogen
conpris ITDI’I(();HWEI‘I c gig&{edgtsdlo Ctt(}"é égﬁ?g%frsn n$ 8%&% ng an ective
anmount getmlnﬂaammmwglxgmhntseqmbmln e aspectrihe haghaa inonoelonal mbdms gret O t he
pept i de (ygutceé Qy a ttllybrl}ﬁ_(')%lzp wglclh includes a B cell obtained from a transgenic non-human

animal, e.g., a transgenic mouse, having a genome comprising a human heavy chain

transgene and a light chain transgene fused to an immortalized cell.

LJ.

[0085] As used herein, the term “immune cell response” refers to the responsé of immune -
system cells to external or internal stimuli (e.g., antige’n,zcell surface receptors, cytokinés, o
chemokines, and other cells) producing biochemical changes in the immune cells :th‘at result |

~ in immune cell migration, killing of target cells, phagocytosis, production of antibodies, other
soluble effectors of the immune response, and the like. ’ '

[0086] As used herein, the term “antibody fragment” refers to an incomplete or isolated -
portion of the full sequence of the antibody which retains the antigen binding function of the
parent antibody. Examples of antibody fragments include Fab, Fab’, F(ab’)2, and Fv .
fragments; diabodies; linear antibodies; single-chain antibody molecules; and multispecific
antibodies formed from antibody fragments. Fragments of the LMP-1 antibodies are
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WO 2011/ 062560PCT/ SG2010/ 000438 conpl ex; selecting a B cell specific to the
peptide in the MHC peptide conplex; formng a hybridoma by fusing the B

cel | withwenoimeeseval i zed cell; and isolating an anti bosdyTpcadwsesispy t he
hybri doma. [0096] According to further aspects, the present disclosure
provides a TCR-1i ke anti body, wherein the antibody is selected fromthe

group consisting of: an antibody produced py.a, hybrido el.l.. ] ine having
ATCC Ageeosanassediyy theinyentiamsso logg ag they seiaip tﬁ%@?wggﬁ-féﬂ‘mr%&ﬁﬁbﬂl'img&

char acf 6Ed 3! el d1Cit 204 | HeRS oRY alitf MR HE QREmBR)| thelfiapmehavi Ng
ATCC A%@@so?&o%s%g&%ﬁt?%g?%ﬁgggl bod;/)hthat binds to anﬁepi fopgﬁlcapabl e
of bi ndf agLMPe1 antibddydpmprises the dntigent Hiedihg Burictionthat enables into biad thEMRFCC

Accessi g PTA-10351; an anti bod hat .bi nds to an epitope conpri sing

t he amlﬁgEggpdNégdu@ﬁeév@P%W ereof ari ant, nutant, or fragment

thereof: and an antibody conprising gt least one |ight chain _and at |east

one hemnhai/h?“ﬁmé}eéﬁ“ﬂrtgﬁ?qni &H?g@%é?flﬁ”&ﬁﬁf‘g%e at(,gxﬁ)rﬂgg ¥d sequence

select ggnérécmtq]mﬁﬁgwupmﬁp&iicme% iRl PedpOnNOR: dante wded Mtedlidngeibly nut ant
nmen

or fra ereof and the heavy chain conprises an am no acid sequence
sel ect émithipoesentdisdosmpwithitiss totrh fgnmbncgeg’”.| 1D thesnat $e9sG IMEURGETRIHS nmut ant

or fragnent .thereof. [[0097] According,to cerfai ok e :

di scl Og}ﬂsgsmsm*batrf[é{q{ SROgPe PP %%uﬁéww%%%p (E)lg-ivlj Egag%hdbody,
the nmehbashstEABRY thatitisd tdesificRatiBddies. AnMintigernor fraghiem desteafaanibesi ng a
nmononeric M -1 G peptide conplex; admnistering an e f&c%e amount of the
i nmunogelecule @cehgsppm@e)&atmakpﬁ@th%%mgo % Wher IR ET & ¢ hi n

t he MHE- pept c ’ l.ect | SRESdrd: feficann t he
IVHC- peg?gl&gn tc%er%frg%gl '%érrser#ﬁ’g a hygr?a%rtraﬁ%ﬂ’f usi ngﬁstcrﬁgﬁlgg ggﬁ%\?\n& th aah

i[ nmor i aiduaegxqubducﬁfaﬁ of hﬁﬁﬂmﬁésr(ge.adidtghé oniyng resgmlm which hmdtsygcgﬁqdba. :
0098] Accordi.ng to further aspects, the present disclosure. provides for
met hod o the agtig@rteivey regipns e fi{eer%@ems?% SrRss o8 itﬁfgp?ﬁ%“)s {lﬁﬁ anggen ah

I ncubat . . I fr ngp.t ggpcg{si tthin the MHC peptide conpl ex
with a @%ﬁr@fﬁ@é@“ﬁ/&?@%@%’f ilglgw(;lcei‘rrpl ex,tﬂﬁhdgr ein the MHC- peptide conpl ex

is cap of R ndi . | dy ”Epg EH‘% ) tPithenst aleshtiWoly pept i de
conpl ei&i/\sn%i!h a%hg%d{%%%gt&c%nj uga egg eadd.zg[ O%Sesﬁ)Accordi ng to further
aspect snolédite i velsich thedinsiab asidrsequrmnow irdthe nbn-antigerhviddingfregionschasibegn a T cel |
receptor-|ike antibody, wherein the anjjbo I S pr.oduced, by the hybri doma
cel | I@h@eﬁ%%%&@é%ﬁ ‘E;ﬁsqibFesF’? _ege%ﬁgx_an[agé&ﬁ]yfﬁ%d 3%“%8@ an be

| abel ed . LAk one radionuclide in order to inprove targeting of EBV
I nf ect ggg.um@alééﬁ%gh?’h vivo in at least a diagnostic and/or therapeutic

[0089] Examples of the methods used for the production of the monoclonal antibodies of -
the present disclosure are given in EXAMPLES 2-5. These examples provide a method used |
for the production of monoclonal antibody specific for a peptide of SEQ ID NO:7 derived
from the tumor virus antigen, latent membrane protein 1 (LMP-1) from EBV using Balb/C

mice.
[0090] In addition, technidues developed for the pi'oduction of “chimeric anﬁbhdiés” o
(Morrison, et al., Proc Natl Acad Sci, 81:6851-6855 (1984), incorporated herein by refgren¢e

" in their entirety) by splicing the genes from a mouse antibody molecule of appropﬁate S
antigen specificity together with genes from a human antibody molecule of appropriate
biological activity can be used. For example, the genes from a mouse antibody molecule
spéciﬁc for an autoinducer can be spliced together with genes from a human antibody
molecule of appropriate biological activity. A chimeric antibody is a molecule in which
different portions are derived from different animal species, such as those having a variable

region derived from a murine mAb and a human immunoglobulin constant region.
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WO 2011/ 062560PCT/ SG2010/ 000438 capacity. For exanple, detecting EBV
I nfect ed nasopharyngeal carcinoma cells in disparate | ynph nodes after the
t unor haswoebaisesbzed by positron em ssion tonography eEEERG20i0e0a0t i body
| abel ed with the radi onuclide enables an otol aryngol ogi st to better target
t he di seased | ynph nodes for surgery and/or radiotherapy. The anti body can
be | abeled with at | east _one toxin an /o[w%g?rm her apeuti c.,r eagent,. I n

parti cdP@91] ¢ hin additigns techpiapehAye bssn dgve ASDE R ? t better
target %gﬁiE&ﬁ;é%@Q% ie.g,r. IS PatehtNS. W1B5 08 dnd- U S OB &édt N2 53,339k ¥ hivhtard0di es
7 .

produce resent nethods are superior to earlier described TCR-1ike
ant i bodhesporatedfharin by teferencehindbeinéntirgty). prresamuneglehilisdight opheavirshain, opust |

reproduci.blje, and give rise to qualitati.vel v j ' ' 1.1.h

| mor ovaaraesepl pehet o S SR reglonffirlpledty OBk AR el
ant i boGyfetred té BLEnmp]EfehtasyicRiinining fegisid CDR sy Briefye hinngnized antibpdies can be
used to devi se expressible polynucl eotides encoding a of _the fornms or

f r agnerare antibody malesules fraze sen-hBwgn sReciss having P98 PAMOET Eﬁ*@ froye the ROD- i zed

and al | el 1 ait ' SRP L : | screeni ng
assay @%@e*%%‘%%?&%@%*@gg %ﬁne [ ?ﬁ-{iﬁé&?@‘?ﬁ% an?iig%gldeicgg are being
pr oduc n certai speagts. t ' ) Iflclidy | ShtiRdaed based
on bi niﬂ?\%ﬁt o: iétﬂsﬂaﬁﬁﬁe‘??ﬁv“%ﬁsw%ﬁﬁn%ﬁ&?g% neé(fésgn_ gc@gﬁeavy chai n,
P2m  angnperiapgiel togohiesinple cain frtiodies againstpahiiteunoBgnip comegdty of tieded HLA
nmononmers containing the peptide of interest; and (C ﬁt i g%aéiggp ant i body
whi ch meessghdiselasuse, Single MWWA@S&%&*@R{‘ bvz‘ggm&s&% AV, Ehai y
| i nked ' i ng.- o1 bépfge. Or
al kal i r#éa(%ﬂegggp@é;gg % gﬁﬁfng e%%‘?%ﬁhtj%eig%]mpdrd - p%?%%?ﬁ%ﬁteﬁg&gntl gen
speci f iRabRnd &(4k8)Xypdrtions af antibddymolegslien carf baoprepared byrtherpreteglyticaeactioniofg a
biotinylated formof the npnoner._linked.to an_.l no etic agreatly
i npr ové%apﬂﬁénﬂémtrﬁﬁ’@%%?%fb‘rs%gﬁ'&?ity H%‘P“r?é&‘?@"%‘é‘%%ﬁ}éi’?’ n%%@%lgfﬂll%i ty
conpar egle hRukndRdaset y.PUi Sl PRenfNR! #3411866. Fab’ antibody molecule portions are

also well-known and are produced from F(ab’)2 portions followed by reduction of the

disulfide bonds linking the two heavy chain portions as with mercaptoethanol, and followed | 1

{

by alkylation of the resulting protein mercaptan with a reagent such as iodoacetamide.

[0093] In particulér, the antibody, or fragment thereof, is capable of speciﬁcaily binding
to at least one EBV derived peptide. The new ménoclonal antibody is capable of targeting
EBV associated tumor cells based on their surface expression of EBV derived peptides in
association with human MHC class I (specifically on a form termed human leukocyte

antigen-HLA-A201).

[0094]  The antibodies of the present disclosure can bind to the HLA-LMP-1 peptide
monomers on the surface of EBV infected cells and target them for imrm_me mediatgd .lysisf -
This type of monoclonal antibody has a high affinity for HLA-LMP-1 peptide méﬁi)mers; can
- recognize EBV-infected human B-lymphocytes, can bind to EBV-infected human tumor cell
lines and can target EBV-infected tumor cells for antibody dependent cellular cytbtoxiéity |

(ADCC) by natural killer cells. | |
[0095]  According to certain aspects, the present disclosure provides a TCR-like antibody :
produced according to the method comprising the steps of: forming an immunogen '
comprising a monomeric MHC-peptide complex; administering an effective amount of the

immunogen to a host for eliciting an immune response to the peptide within the MHC-peptide’
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[0105] I n anot her aspect, cell sorting is utilized to isolate desired B
cells, such as B nenory cells, prior to hybridoma formation. One nethod of
sorting wioebigmesebe utilized in accordance with the presesG2eiosodosure is
a sorting nethod using nagnetic beads, such as those produced by Dynal or
Mltenyi, can be utilized. Another nethod of B cell selection that can be
used is fluorescence-activated cell sortin PACS). Since B nenory cells

rti . y cel
have i reomplex; stledting add celhspecifia to the-peptidh i Crpeptidy complegefopming 304 t o

identify.,and ¢ ure these ] >6OQPCT/ : L 000438 '
Opt i oniﬁ\g’ Pv?o%gggius&%&:ﬁ?%ega\g%%%ggéﬁp%q@ l—@g?‘ g%lgr‘b%é% %%36 g%' P g:él el 1o a
col um byBheRyridomd. h | nmunogl obul in on their surface can be identified by
FACS as well as by binding to the conplex. [0106]In certain aspects, B

cel I's 3pe96)e! ealcastdity th iflirftier Ripectstheprésent dibcdosimepiorides a MORMike astiiody) . bi nd
to specific B cell receptors found on the surface of fella specific to

t he norvdresein thgantibpdyis selested deom theggmaen eonsisting af 2 aptibedysprp ‘i“r?a%(YI\%ACs);
beads . . . ' ) Qe 0 %g,g hevif® kHems -

[ 0107] I(il 3&%@%5@%@%@%&%@3@%@%8}%@%% ic(??fﬁhrt erS%lelﬁ‘giﬁ. ferentiated
and exbiadisg chaticeniytios ofthe ahtilsodywrodiced bythe bytaidontacelldine hawingAECQCT or -

ificity and th dt t bri donas. h their,. i 'bod
o oned AcseiistpNesET bl 0351 e apibr hediet Yok fo Rpore SBPoIss ST ey b1 T donms
[ 0108] %ﬁﬁﬂ&@ﬁ@%dﬁ&dmgﬁ%brﬁﬁﬁﬁ%ﬂ HRIHAYHE ATECKRsitING FTAN08STiag a

hybri donma, nmet h rising the steps of: formng an immunogen

conpr i sintibody thetivinds toanpitppstimprising e amine acid seqnened of SEQ IRMNQD: 2 ve

amount of. the inmunqgen to,a hgst .for I citing. ' r t he
et | deepRn TR GAEE Pt 2 3R anibad confififb st TR GREONREab® 1 1T
pept i dey idastdiR Wiy RN, vilferéiR Y 16pht ch4ih Romriseshinimiido atid lsyqiense saledite B -
cell with an imortalized cell; and isolating the h¥bri dona.

from the group consisting of SEQ ID NOS:1 to 3, a variant, mutant or fragment thereof and

the heavy chain comprises an amino acid sequence selected from the group consisting of SEQ

ID NOS:4 to 6, a variant, mutant or fragment thereof.

[0097] According to certain aspects, the present disclosure provides methods for
producing a T cell receptor-like antibody, the method comprising the steps of: forming an
immunogen comprising a monomeric MHC-peptide complex; administering an effective
amount of the immunogen to a host for eliciting an immune response to the peptide within the
| MHC-peptide complex; selecting a B cell specific to the peptide in the MHC-peptide
complex; forming a hybridoma by fusing the B cell with an immortalized cell; and isolating
an antibody produced by the hybridoma.

[0098] According to further aspects, the present disclosure provides for methods of
selecting a B cell, the method comprising the steps of: incubating a B cell specific to the
peptide within the MHC-peptide complex with a biotinylated MHC-peptide compieg, v

- wherein the MHC-peptide complex is capable of bmdmg the B cell; and binding thé‘. '
biotinylated MHC-peptide complex with an anti-biotin conjugated bead.

[0099]  According to further aspects, the present disclosure provides for methods of '
producing a T cell receptor-like antibody, wherein the antibody is produced by the hybridoma
cell line having ATCC Accession No. PTA-10351.

[0100] The antibody can be labeled with at least one radionuclide in order to improve
targeting of EBV infected tumor cells in vivo in at least a diagnostic and/or therapeutic
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[ 0109] According to further aspects, the present disclosure provides an

| sol ated hybridoma cell |ine deposited with ATCC (10801 University Blvd.,
Manassas,wgARo2ki) on September 17, 2009 with ATCC Accessisenoiumoo43s
PTA-10351. [0110] As used herein, the term "hybridoma" refers to cells that
have been engi neered to produce a desired antibody in |arge anpbunts. For
exanpl e to produce at |east one hybridonma, B:-cells are renmoved fromthe

spl een cfacity. FotiekBinple)abtedti ERY infefiod hastpRaynbdal ciremonf @UaH dispdritgen  and

fused with at |east one imortalized cell. This fusion is perforned by

maki ng lyrhgh nedes afieribe furaer hasmeetasiasined by @osiea emissien temography dPET). (Ths| | ed

hybrid I d t

east - SHSdy,ibeleq Wi i ealioh Al dS ohaPIRC i Blcfiriil ik o8 Beellergeib@ 00 B0

to the dfﬁeimd d};\xﬁﬁh ﬁdéﬂies ﬁbmngdr% dlclidVOf a?wtligiel\%mc The aatibody dan bedabelédnwitle dt é o

LIMP1#226 I C roguces anti bo anti - -1 nonoc se

her ei nleagtpnet @1‘1??13“ r?ﬁﬁh?‘%ﬂ"i‘ IWWE%PM%MgQ@L?m 8 cells,
oeld & a\ﬁ(‘lﬁﬁﬁuﬁi&éﬂﬁ a%&&ffur %Mﬁxﬁ@@h@%%ﬁﬁ&wﬁ?'s does not -

necessari Iy n that these are “cancer tunmor” cells, i.e., able to
forma roi n?(flh I Hersorre
cases !(Ley can-f'h ofgféqﬁ%é%gb{)&kggﬂgu%gﬁ?tpgﬁes I nc e}?ﬁ%&'ﬂﬁea&

2011/ Oﬁ%ﬁBRCTCRGZEHﬁﬁMM&Ib&bL theamethods ofithé préséms d&@lbsuthmk atore Hel a, T2
and rrul ple B— hocyte cel | es.. | rtalized..in.vitro. V infection
i ncl udF e, and eygrise to 6&&@2 vely froproved ansit q@%ﬁ@“"tﬁé@‘é@ MBS0,
BCLO986ge 7 and CMLO81 and the Ilke 101121The novel met hods of

produ0| ng hy ri domas provided herein allow for the devel opment of TCR-like

ant |- HHRpP! 16 BEGhlre Sl AR 0RO VISRDOMFieinbly Aol door ee of

reliab t han en previously possi
conventional genetlc engineering techniques can be used to devise expressible

polynucleotides encoding any of the forms or fragments of antibodies described herein.

[0103] After the host is immunized and allowed to elicit an immune response to the
immunogen, a screening assay can be performed to determine if the desired antibodies are
being produced. In certain aspects, the antibody specificity is determined based on binding to:
(A) properly folded HLA trimer complexes (a HLA heavy chain, f2m, and peptide)
containing an irrelevant peptide; (B) properly folded HLA monomers containing'th.e peptide
of interest; and (C) at least one antibody which recognizes mouse IgG and IgA constant
regions and is covalently linked to a disclosing agent, such as but not limited to, peroxidase

or alkaline phosphatase.
B Cell Selection

[0104]  Pre-purifying the antigen specific B cells prior to myeloma fusion from the . :

immunized mice, using a biotinylated form of the monomer linked to an immunoi:nagnetic_ o
- bead, greatly improves the percentage of hybridomas that have the correct spec1ﬁc1ty ' .

compared to standard hybridoma approaches. ’ | .

[0105] In another aspect, cell sorting is utilized to isolate desired B cells, such as B
memory cells, prior to hybridoma formation. One method of sorting which can be utilized in
accordance with the present disclosure is a sorting method using magnetic beads, such as

those produced by Dynal or Miltenyi, can be utilized. Another method of B cell selection that
can be used is fluorescence-activated cell sorting (FACS). Since B memory cells have

immunoglobulin on their surface, this specificity can be utilized to identify and capture these B
26 o o



[01131The net hod according to the invention does not include a nethod for
maki ng an HBV- anti body produced by the hybridoma PTA-10167. [01141In

parti cul avo 2bheebssbr i doma can be a nonocl onal anti body- prcedeeéngobpdri doma
cell. Optionally, the hybridoma cell can be cultured and further steps can
be carried out including: isolating a nonoclonal antibody that specifically
binds to the antigen of interest, wherein the antigen was, used tq inmunize
t he norcelerRptionallydeadsican bs epated with nspde(HLA eamp)ex apd ?@ég?éfﬂ?e"%mt |'onal
ant i body . he. pre L dioscl i lifgshy or the
producﬁ%l Sénﬁso‘*"%gﬁ "f"oﬁ(%ébrr'%#l 2)&@%&5]&%;@%% Pﬁgdgggﬁggﬁ p‘?‘lbr%isg}lén cuI}{ ure can be
used, [bindihgesthe cotmplexof sel ection of B cell specific to the antigen is
carried out before the fusion with the imortalized cell. For instance, B

ce: | s ﬁolln(t]e fluseaffam igpgaméeghlmeﬁléﬁedbyﬁmthngdﬂl‘%s) usi ng |
ol yet ene co E s described in EXAVPLE 4. Anti -
I[Oo 1%6;%@%%%@%@%8%3@9%@%@%&&%& FEePIgFY 'ﬁ@?d PR e{ﬂ‘g&%éﬁ@?’é@s of
assayi %ge&aggfﬁtg'r b, &ﬁﬁ-b@tﬁgrc%ﬁ&dh&gﬁeﬂiﬁ-héﬁvaﬁeb%n sSRRgi (MATH)beads] to

det er m ne ose ‘ant 1 bodi es cross-react with other MHC nol ecul es.

[ 0117 1Aan tissachehesed toisolatecbonnd Becells pp cadgnetibeéoluinng” or "specifically -
bi nding" refer to the interaction between the Ml G peptide conpl exes and
t hei r qo10As pohslamgheatpeendhesorted Bocéllstcen finthieobe diffetentiatedcand expandedhe

e of ticular struct f th tei. i zed by the bindi
ot ecuatoplastus cels, Wi necese Aodisy espBpd T rragty RO DB Toibe
S . ! Pe) , | o Pe

speci '}&gflh{,ﬁ?wgw fbody kb8 ondl ot xprddbioh ifredBmbirt by 11 ¢ he

cont ext epti de conpl ex and not the peptide al one, MHC al one, or

ggggggwﬁgggﬁ?ﬁ%&ﬁ?ﬁﬁﬁmw}18101ce t he anti bodi es are sorted, théy ‘are

ey are specific
[0108] According to another aspect, methods are provided for producing a hybridoma,

the method comprising the steps of: forming an immunogen comprising a monomeric MHC-

peptide complex; administering an effective amount of the immunogen to a host for eliciting
an immune response to the peptide within the MHC-peptide complex; selecting a B cell
specific to the peptide in the MHC-peptide complex; forming a hybridoma by fusing the B
cell with an immortalized cell; and isolating the hybridoma. '

[0109] According to further aspects, the present disclosure provides an isolated
hybridoma cell line deposited with ATCC (10801 University Blvd., Manassas, VA 20110) on
September 17, 2009 with ATCC Accession No. PTA-10351.

[0110] As used herein, the term “hybridoma” refers to cells that have been eﬂgineered to :
produce a desired antibody in large amounts. For example to produce at least one hybridoma, -
B cells are removed from the spleen of an animal that has been challenged with the relevant
antigen and fused with at least one immortalized cell. This fusion is performed by making the -

- cell membranes more permeable. The fused hybrid oellsi (called hybridoinas), will mulﬁply‘.
rapidly and indefinitely and will produce at least one antibody. An exami)le ofa hybridomé
cell line produced according to the method of the presenf disclosure includes but is not

limited to LMP1#226 which produces antibody anti-LMP-1 monoclonal.

[o111] As used herein, the term “immortalized cells” are also known as transformed cells,.
i.e., cells whose growth properties have been altered. This does not necessarily mean that
these are “cancer” or “tumor” cells, i.e., able to form a tumor if introduced into an

experimental animal, although in some cases they can do so. Immortalized cell lines include
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for one MVHC-peptide conplex and to determ ne whether they exhibit any cross
reactivity with other HLA nol ecul es. One nethod of conducting such assays
is a seraweenaam®mesay as WO 2011/ 062560PCT/ SGR010/ 000288 /sdeswron®degl i n
U.S. Patent App. Pub. No. 2004/0126829, the contents of which are hereby
expressly incorporated herein by reference. However, other nethods of

assayi Ngut fre ndtBiiifed t¢ NS ik BelV, t12i sddtch@tiple BAdyrhokyteeR tie9f or di nary
skill in the art and therefore are _also w-thin the scope of the present

di scl os dmgoriabizedinawre by BB infegtion ingleding BiATd GIR ARa sCM342i GM&00q
derivati t Qf | r | - scri bed or
specified | b @2{8253’ %?J%EQ?%?%@%%?%?%@W?@ ?@1%@8?&@ e conpl ex. The
affinit fay N ' or VHG- pept i de.co . he det er m.ned

exper ATy T RO ineias BepATRER b BaGRAR Yok sy SEMRTURCT,

" Ant i bodigvAephestiof MURelike bt HLLA-péptidespecifie Rionbcloflantbediys, withd highér E.
Ed., Raven Press: New York, N Y. (1984); Kuby, Janis Inmunol ogy, W H.

Fr eeman 958§ ebrelahijity thap hes, been nrewously pessble.and et hods descri bed herein).

The measured affinity of a particular anti bodyM{C peptide conpl ex
i nt er aci9H3] canThemmgthof ageqrdingdel therinwentionfdoes petineludeip meBiod formagking &g

2ﬁ??§2h- V3ol fg%@%é}bﬁ%ﬁ%?i%ﬁ&lﬁ%?!%rZPS{SLP?ngde i th

St andar 003 polvheretia s ShndShE o8l A rRogonel mEban PipRRE g « om 1
x 108 t@elLGpﬁdﬁ&ﬁ%,!théﬁWﬁﬁﬂnﬁcdm&;%ﬁ%%dlt&%d%ﬁdwis § &dh Beradrii@éut | n
further aspects, binding affinities range from1l x 109 to 1 X

10151i t dnclyding: isqlating o meaeclera) entibodyrhatdpacifieally binds teghe antigen of Bneresty 1010
to 1 x g . Q4flet her. Swlbndi-ngraffinities range froml
x 1011 %%&%%%#&dﬁ" N cgg'?gﬁeﬁénzg%lg%%'ndi ng affinities are
greater 1 8. In further, aspects inding, affinity is.greater than
0100 KL,/ KordhCprenealn, b e B¢ ol 8oy dfthe et P

gr eat er ahy'fhdiqie tHal plovides formthe prodicticl T atibadp vl tuled by domehudts tell Lifes S
greater than 1 x 10111liter/nole. Functional Moieties 101211l n one aspect,

t he TCRin swltire pan bryesed pravidad a step of selsetionef B pelt snesificl to thg antigen iscamrieds put

not |im , | £k td ' t her et o.
For exasel SRR IR YoPbaf PP HARGL B GoliRaff b uspOWR 10
sel ect eiminoaial ¢elle (gEQupyelomsiadls) tin®polgethilene ghleol @EGras deseyited im
radi oi sgt ope_and conbi nations thereof, while the therapeutic npoiety can be
sel ect eﬁm group consisting of a cytotoxic noiety, a toxic noiety, a
cytokine noiety, a bi-specific antibody noiety, and conbi nati ons thereof.
101221 vAmfibedy iAssaYsar e known in the art to conjugate or fuse (couple)
nol ecul es of :

[0116] The methods of the present disclosure further include the step of assaying the

antibodies of interest to confirm their specificity and to determine whether those antibodies
cross-react with other MHC molecules.

[0117]  As used herein, the terms “specific binding” or “specifically binding” refer to the
interaction between the MHC¥peptide complexes and their corresponding antibodies. The :

 interaction is dependent upon the presence of a particular structure of the protein recogmzed |
by the binding molecule (i.e., the antigen or epitope). In brder for binding to be éﬁé_ciﬁc, it
should involve antibody binding of the peptide only in the context of the MHC-pePﬁde
complex and not the peptide alone, MHC alone, or another MHC-peptide complex.

[0118] Once the antibodies are sorted, they are assayed to confirm that they are specific
for one MHC-peptide complex and to determine whether they exhibit any cross reactivity

with other HLA molecules. One method of conducting such assays is a sera screen assay as
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different types, including peptides. These nethods can be used according to
the present WO 2011/ 062560PCT/ SG2010/ 000438 di scl osure to coupl e an

ant i body WOedHAG2560i ety, such as a therapeutic noi ety oPCAMBG20OM00488 abl. e
noiety, to thereby provide an inmunotoxin or i nmunol abel. [0123] Two

| sol at ed peptides can be conjugated or fused using any conjugation nethod

of i nt 8eeabed insySy Paten app Ry M1 BN, SR camiedit PV RRh 3 A8l ol i o e
ester ég%@%gﬁ%bﬁqr&éﬂ&ah%%c&w@wmjdiuér%émb@om@@mf gualityy SDPD") ,

a gluta e conj ugation procedure, or_a carbodiimde conjugatjon

pr oc eduomrol afelwithiarte SHiDRf 6 parsony af prsinany skilldn thearhand therefore argalsq withing ¢ he
art can be use For anple, in one illustrative aspect, the nethod of
conj ugH& 6P Wé?m?f(sé:ﬁsjsf’r%t hods of Enzymol ogy, 112:207-224 (1985), can

b i's incorporated herein py ref in its.ent
[0125) (8T gac ARbl o0 R erRBL g Foemanes qahens PRATLRGPS bt ot e
DI et ¥ hratbdtlicbsaR daRAlks Healtsdifbed of spadificiinderis sTrhéipbindinpaiffinitptotdose

skilled 1n the art usi ng gl ut aral dehyde. For exanp in one illustrative

| e,
aspect MHGpeptiddenmplex. hej affinity ofamantibodyrforjadyif¢npentide camplexap be
Modi figation and Conj ti o ' ' hgate.. Teghmi - a€lein I ess,
San Di g'(‘)’"'(“i 8}p65‘§hé"gag®u et %h’%“lﬁéﬁféﬁ{d%bgbf%eéggﬁg el n Bye?'ragi‘ ereryg‘eigi‘n its
entir eﬁhﬁﬁ&%ﬁ%&h@uﬁygﬁmﬁﬁaamtﬂ mmph in'odigyy\l’k_ ‘iluha Wh ByEd.pRavencRressbNew :
acconpl i she nmet hods known to those_skilled in art usin -
dehy(Tr) Xtorlﬁd‘l-é’géﬂ%%}@}bhéafas 3%%?}%%%89& k&?ﬂlabﬁe‘% g%amayy{*ﬁ W%é’?lf}odi i ni de
i s used;in . 'Wlm'wigﬁ'ﬁﬁy h%i tibog to
t hose s '?I qlggf)l’ %ﬁ(?ﬁ%ﬁ%raf%sccgirbg% i nde conjugation cgﬁgbe&tjglg{iﬁ o] fjoﬂ?m a
coval eMHOqurgtidetonglax interactioxgan \grpifmeasurpé podetalifferentiepnditions 16, salbup of
an anti body (resulti in the for i an. of ester haond). I N0
group S‘Pncﬁﬁtré?ﬁq’ B%%&W%@%%#@%W@&P%@geﬁ%@% %girg%r@]t or a
sul  hy gy ¥1 kg RUK §bredeRRiblP RN (WithStindardized Rolufions of aribody and MHChI oest er

bond) .
peptide complex, and a standardized buffer.

[0120] In some aspects, binding affinities range from 1 x 10% to 1 x 10" liter/mole,
measured as an association constant. In further aspects, binding affinities range from 1 x 10°
to 1 x 10" liter/mole. In further aspects, binding affinities range from 1 x 10"°t0 1 x 10"
liter/mole. In further aspects, binding affinities rahge from 1 x 10'! to 1 x 10" liter/mole. In
certain aspects, binding affinities are greater than 1 x 10%. In further aspects, binding affinity
is greater than 1 x 10’ liter/mole. In certain preferred aspects, binding affinity is greater than
1 x 10'liter/mole. In further aspects, binding affinity is greater than 1 x 10"! liter/mole.

Functional Moieties

[0121] In one aspect, the TCR-like antibody can have at least one functional moiety, such
as but not limited to, a detectable moiety or a therapeutic moiety, bound thereto. Fpr.example '_
" but not by way of limitation, the detectable moiety can be selected from the group consisﬁng -
of a fluorophore, an enzyme, a radioisotope and combinaitions thereof, while the therapeutlc
moiety can be selected from the group consisting of a Cytotoxic moiety, a toxic moiety,a

cytokine moiety, a bi-specific antibody moiety, and combinations thereof.

[0122] Many methods are known in the art to conjugate or fuse (couple) molecules of
different types, including peptides. These methods can be used according to the present
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[0127] Li kew se, carbodiim de coupling can be used to form anal ogous

coval ent bonds between a carbon group of an antibody and a hydroxyl, am no
or sul f hystoyb1igreessp of the peptide. See, generally, J. Warsicowdvensed
Organic Chem stry: Reaction's, Mechanism and Structure, 3d ed.:349-50 &
372-74 (1985). By neans of illustration, and not limtation, the peptide is
conjugated to an anti body via a coval ent bond using a carbodiimde, such as
di cycl ofieslgguretosuplerandetib@beanptiee nadiety, suchas athdraptatiomdietyjongat i on by B.

Nei ses .t als .3 ANQLE ' Int EQJ Engl, 17:522 (1978): A - Hassner etal.,
Tetrahe@%@%ﬁ%’g’t?,l 4%%?’3?)‘?“9‘?/\6‘ W%B@B@GMQO/ 000438 E. P. Boden
etal ., g m, 30: 2394 (1986) and L. J.. Mathias, Synthesis, 561 (1979).
These r[é?g]engggm P‘gaeﬁé’&’ &R eﬁ%qjggqgexﬂ fugedusing any; ¢pnjygation methodat v

Met hod Skrdfvnlds | ; ' n iﬁgﬁg& [H12 rdi . FiAR ts,

t he presentugi?ggfgg%lgtgregéi %es atrere&tnhod gl@ggtgég??%gﬁﬁﬁreseﬁ 285 EBV,
and/ or %3-(2-pyrdyldithiopRpionit ecidd¥thydiokysuccinimidejestet (alschealled Nasubcimimialyl si ng:
cont acty 3 one ant| cor.di ng.to .any .aspect of the present

di scl osjﬁ{%pﬁ%(ﬁgﬁé)l pé?a%‘f’n%ﬁjeéagw S’ aoﬁ?}l’{gfag%%‘yfi? 8%‘?135 ton_procegie, QEBj ect; and
det ect icaghodiindde\@npigatib prstedigedy to EBV and/or EBV infected cell. [0129]In

particular, the TCR-like antibody binding confirnms that a cell can be EBV
i nf ect qo124]hat Abp @Pmrwnggs}ﬁaﬁ e Idown 8 Mose RRIIIER P&faﬁf&ﬁ%e% .’ng“nd/ or
ar, the nethot

that the subject can be positive. Mdre I n particu can be
an i n examplepin ongdllegtrative aspect the methad ofcanjugiiting by Cumiber leeal. Adpthodsof t he

e 1 eaalo S (R ATRLCA3 R, ST Al ont R RP el i Bl s

need t leatirof. at | east one TCR-1ike antibody or a fragnment thereof.

[0125] Conjugation of a peptidé (e.g., an identifiable or therapeutic moiety) with an
antibody can be accomplished by methods known to those skilled in the art using
glutaraldehyde. For example, in one illustrative aspect, the method of conjugation by G. T.
Hermanson, “Antibody Modification and Conjugation, in Bioconjugate Techniques™,
Academic Press, San Diego (1996) can be used and is incorporated herein by reference in its =
entirety.

[0126] Conjugation of a peptide with an antibody can be accomplished by methods

known to those skilled in the art using a dehydrating agent such as a carbodiimide. Most
preferably the carbodiimide is used in the presence of 4-dimethyl aminopyridine. As is well
known to those skilled in the art, carbodiimide conjugation can be used to form a covalent
bond between a carboxyl group of peptide and an hydroxyl group of an antibody (resulting in _
the formation of an ester bond), or an amino group of an antibody (resulting in the formation
of an amide bond) or a sulthydryl group of an antibody (resulting in the formation of a
thioester bond).

[0127]  Likewise, carbodiimide coupling can be used to form analogous covalent bonds
between a carbon group of an antibody and a hydroxyl, ainino or sulﬂlydjyl group of fﬁe .
peptide. See, generally, J. March, Advanced Organic Chemistry: Reaétion’s, Mechanism, and
Structure, 3d ed.:349-50 & 372-74 (1985). By means of illustration, and not limitation, the
peptide is conjugated to an antibody via a covalent bond using a carbodiimide, such as
dicyclohexylcarbodiimide. See generally, the methods of conjugation by B. Neises et al.,
Angew Chem, Int Ed Engl, 17:522 (1978); A. Hassner et al., Tetrahedron Lett, 4475 (1978);
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101311The EBV-1inked di seases can be |ynphoproliferative di sease,

I nfecti ous nononucl eosi s, Nasopharyngeal Carcinoma, Burkitt's Lynphons,
B-cel | noweoHodgkbssoLynphoma, Hodgkin's Di sease, Gastri c pAUSGRC@I000439T8,
extranodal T- /NK-cell Lynphoma, |eionyosarcona, breast cancer and/or the
| i ke. 101321The TCR-li ke antibodies can be utilized in a variety of

I mmunol ogy rel ated uses. In one aspect, the TCR-li ke anti bodi es can be

uti | i zeH- BBatlenetel i ngAphem, O:23941(1 286) @and hei. Mathias, Syrthdsix §6b19IPE peci fi c
nol ecul g, | her. . aspect e JCR-1ike antibodi es of the present
di scl osﬁ??eg%%éesuatr? H@?&@S‘i ﬁwﬁ rﬁf%?qclei“?] e1n & i de an

i ndi vi Li zed ro EBV .detection and treatnment. The term "viral
profil ?ﬁ%lh(g@ qu‘g‘g"%@&&'ilﬁ?"egﬂ?g"‘ilﬁs the screening of cells with TCR-Iike
ant i bodj of various specificities to define a set of MHC peptide -
conpl ex@gign t KieeQrdingstojcartainyaspects the present diselpgire arqyddes a mﬁgog o1 i ke

ant i bodje@sctia ' n& byl : '
val i dation, géﬁ éﬁﬁ%&?ﬁﬁ%ﬁ §1§%/813éeit1§z}sﬁ18%’éeﬁ3me %g{reh(fégg? égﬁb#%,gtﬂa Hgefgllmtdopes
are di sgompristhgs nontadting at leakt ere dntibodyoaccbrding technyaspécti vbHthepedsent, distlosuse -

I nf ect ed. | s arasi.t e, J nf ed cells, and the |Ijke.. The TJCR-]] ke

ont § bodr 8 E1e8s oBE PRt Aptafhed it af st She i mgleitind Boolngatibe

I eagenttibodydIEBVagddr EBY inféctedéellant i gen processing and presentation in
vivo and in vitro, and these processes could be evaluated after exposure to

a_vaccive9]andi pfribille the NCRIRE dulifSa Eihitg il b Wodll GAPRERY SC! osur &

could also be utilized as vehicles ug transport to transport payl oads
of t oxiinfestedsthatthe sample compsis@siat W@s0GEIE B ifected TE15@na/00 Hid He3tbjenf @mt ed

N cells. L.n additi the .TCR: | i ke apti bodi f th t
¥ sor o BBV Bhoifife Moreyfl pfitehlat e mietio cGi be otk or Hhia methed ar Sttectt "o
i mit to.identify . di iy d i fications, t ti i
and. pr 0Ll  4sEcTingeY Rt pepectse e aesoBt GSKIpu: PRRTIdeh 8 Toahat e v\ 1y Lo
drugs. teaieht bPafledst b EBVRBRLEY di%é%.@‘e, REEREMRbA %ﬁ?ﬁﬁg%ﬂﬁ&&g{%@ie{ IOL

met hods of nediating lysis of cells expressing a st one

VHC- pesubiget in magsd thereofiatdeast ohe TER-like andtbod¥hea fragment therebfides provi di ng a
TCR-1i ke anti body as described herein (wherein the TCR-1ike antibody is
react i [@13Jai nThe EBYpkinkctlidiselvkeS-can bt il ieplopegliferalive disdasephfetionng t he cel l's

expressi ng at. | east one speci fic MHC peptide conplex_on _a surface thereof
4 SBGlE B

with t FROTPBRCIEOSS, R ! FIDOPRy ’?éRI‘}HhR@aaﬁtqud{??'m es lysis
U acs e e Ao b Gerk Pl 88 T er "
aspect $-yophpme, lsiomyasarcainecbreast icenden end/or thepikevi ded a

[0132] The TCR-like antibodies can be utilized in aIVariety of immunology related uses.

In one aspect, the TCR-like antibodies can be utilized as direct therapeutic agents, either as

an antibody or bispecific molecule. In another aspect, the TCR-like antibodies of the present

disclosure can be utilized for viral profiling, to provide an individualized approach to EBV .

detection and treatment. The term “viral profiling” as used herein refers to the screening of

cells with TCR-like antibodies of various specificities to define a set of MHC-peptide

- complexes on the virus infected cell. In another aspect, the TCR-like antibodies of the present

disclosure could be utilized for vaccine validation, as a useful tool to determine Whether -

desired T cell epitopes are displayed on cells such as but not limited to, tﬁmor cells, v1rus

infected cells, parasite infected cells, and the like. The TCR-like antibodies of the present

disclosure could also be used as research reagents to understand the fate of antigen processing:

and presentation in vivo and in vitro, and these processes could be evaluated after exposure to -

a vaccine, and the like. The TCR-like antibodies of the present disclosure could also be

utilized as vehicles for drug transport to transport payloads of toxic substances to virus
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pharmaceutical conposition conprising a therapeutically effective anount of
a TCR-1ike antibody, the antibody further conprising a therapeutic noiety
bei ng conyogai@2i60 t he anti body. Preferably, the phar mecesczemlooosss
conposition further conprises a pharmaceutically acceptable carrier. The

t herapeutic noiety can be, for exanple, a cytotoxic noiety, a toxic noiety,
a cytokine noiety and a bi-specific anti body noiety. 101351Conpositions for
use i n infecteddelicer tuimoh c¢ltse Iipadaitiont, thi BCR dikeraatibadiedosf the prasémtidistldstrea

convent i onal nner. ysin ng or .nore_physiolqgically accep | e carriers
conpri fPH@aaé%m?aep‘rﬂ}ﬁWg “hﬁ'%tagﬂﬁ? PiPRe é%d\m?@eﬁn?ﬁgmt‘?i o to 16?@@?2%%5- of a

t her apgiidhiced HRIIPREbLPD dnfipén ProRBRI! dnd Presiitafibh £°RelP§s 13 Hlpeptide .

phar maceutical ly. These therapeutic conpositions can be mang?pact ured in a
manner Presgatatien padssansitivitydndrugs.g. , by neans of conventional ni xing, v

di ssol vi ng, granul ating, dragee-naking, |evigating, enulsifying, -
encapsi013] ng, Incfurthempgspedss,dhe preserttidischoisug pooadessoemetteds pEmetliating lysis on i s
dependent on the route of adninjstration chosen. [0136] The t apeutic .
conpos io? F?}rfge"&reésﬁé ﬁg];éﬁ‘f%ﬂ?e ?"%‘f Qﬁ%@pggﬂ{'q “é’mﬂi‘_’é‘, oy % 6%‘%%‘%%‘%@‘5 ﬁ‘g ot oni ¢
and i n niefhdd mERIEEd @aoﬂiﬂgFa PCRLIik (R RBoIP B REABED Rifeil (WhEdefifthe PAR-like

regul atigons, of the U. S. Food and Drug Adm nistration. Fromthe foregoi ng

descr i gatibady iy seactive agpinst £ ispesifio NHGPeptidecnomplex)nandeontastipg therdellss and

met hod i Ld: ' i rt. | su i i '

corm ng Cubersing it bl e MC 8 de dabafentits sublaoe eI R e JER -G
2011/ OaatiddyChuch@i4 thd DTOR4IHAR antibody frediatdsdysis 6f thEaells éxpedssing themdeast ncl udes
al | conbi nat iq%wd suE-co i nati ons of ranges, as well as specific .
numer aP8¢ ERfiH . |G, ‘E‘l‘!ﬂ?}%‘ﬂ%ﬂ?"&h‘??@r apeutical ly effective anmount
of a conposition of the present nethod is adm nistered by e.qg., .

i nt r addierapeutigiGorapesitions subcut aneous i nj ection, the conposition is
preferably in the formof a pyrogen-free, parenterally acceptabl e aqueous

sol uti #H34Fhe Hecopdingto Guthef aspects of theqesentdisglonre draisiproyided 2i n or
Poa”  nebfifiee P iR niiin BRrihe 4 efaRefichny Sl aib Bl ofa MbRkS 0 |
shoul dastibvds] the ahtibedictutthercontpriz %@m@éutiﬂrh@fet)aﬁéiﬁg’eoﬂjﬁ?it&ﬂfoqﬁé s of the

present disclosure, an isotonic vehicle such as sodium chloride injection,

R nger aifihodycRrefesably by phaymacewtjcat eqrappsitinadurtherccomntisswa pharmmasewically

I nj ect] cl.atk ' LSk d O | | cl e -known_in the
art . ThepsbRStieE Tt Befipeinic SloRe} bafbe, s Rbalble, K SolorTe B3 Brl

st abi | moéety, a gytelint moidty asd a bl+speeific antibbdpmboiteyt s, or ot her additives known
to those of skill in the art. The agents of the present disclosure can be

f or nul pgIgg) i n @@ﬁd'_g@iﬁolﬁ%ﬂﬁsjeqa AccaRdice wathl the presei R cRIsOEH Gl HefosmuIRRl i bl e
buffers such as Hanks's solution, R nger's solution, or physiological
sal i nel¢qryventing} mappeTHSinERng|or aenre physielagically agreptablexnarricrs ppmpnsingt e t o

the b I: ] . in. f | at.ion. Such t t

hre gerksiin Spd SRR A0 Hefinl Hocdlibdra MofRbefilc Sfippedilich RS " ©

conpospieparationsewhick chiwberused! pharmaititallyd Thesethirapaigicicbmpasitionecamtgpounds
table carriers_well known in the art. Such .

wi th pharnaceutjcally acce . )
carri eﬁnénﬁﬁtﬂn"@ WW%%E%%H@HW@SBMP%@%P@Q@I PUXIngr mul at ed as

Syt upscr o e IBERE B PO My, | AR Smulpifit Groop e BRrapiET | o

to be‘ lyophilizihg processes. Proper formulation is dependent upon the route of administration

chosen.

[0136] The therapeutic compositions are generally fdrmulated as sterile, substanﬁally o
isotonic and in full compliance with all Good Manufacturing Practice (GMP) regﬁlaﬁoﬁs of B
the U.S. Food and Drug Administration. From the foregoing déscn'ption, various -
modifications and changes in the compositions and methods will occur to those skilled in the

art. All such modifications coming within the scope of the appended claims are intended to be
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[ 0139] Ther apeutic conpositions for parenteral adm nistration include
aqueous solutions of the conpositions in water-soluble form Optionally,

t he suspew®i20H/s2¥0al so contai n suitable stabilizers or PAGSGRE10MNI4SH

i ncrease the solubility of the conpositions to allow for the preparation of
hi ghly concentrated solutions. Alternatively, the active ingredient can be

yr bgeriapiue feteli Eaghrostes troge ifddes ol sombiBHaRs anstbréomHI g of of e { or
the t haaARRUAJ Welllf dpdGik naneRd YaftRhédRres. e | ess effective because in -

order for such a formulation to be efficacious, the peptide nust be

pr ot ect r omyihs ' ' i ‘ (o] ' act .
Addi £1 Qo Ty R e el LR TRt b4 ARG Pl i mells |
absor bedniyistered topd. ¢ hmtadérmad | dutdngous arrsubcutandbus hijdotion Ahe CoapoSEawik0/ 000438
sufficien nceptratiqns to effect a therapeuti ¢ outcone. The pol ypeptides
of the pa?ttggai)ﬂ\{mﬁﬁ? .Epw.cgn&pyﬁ%g@- %P%@ﬁ%%@ﬁ@%%%&?%-i@? enhancer s
to i nchraseatidnifsudt fdrémemlly 66padIdFYatd 5t polfhuti e solRtaeaD h@vinéa{lé cylate,
gl ycocholate/ljnol eate, glycholate, apro 'rin, bacitracin, SDS caprate and
the | i Kesardtp plddisetprichy, stabulity) and the dikeds wathintheskill infthe antl Aprefersedof
peptid e | | s found ,n Fix, .J Phar | ; ;
B5( 12) “7989DR ShRE o, I dafol b BrosPH R obidstve tererBpmaTate st .
32: 521 -distlos(i) &Bjsotonit wehitdpanh asfsodidgschléride ihfRbB61€ Rififer! sSinjedfion, ek @dRd
herein_ by reference. [0141]1n further conpositions, proteins or other

act i ve TUREHT fexitose grd sqdinp chlogide injeetinge lastatedRinger s injretion, artothsriyshicle
opt i m 2o nin Bt abt TR ccRekRiton it prebb h1clife il alsp Blrald foilliderd? g

any sepuoasarvativesgbuffers aatioxidants,vr otiier additives lamivastorthosel0fakill infths kit The n t he
o der £ eLiBe Brsoont P HIaslre0 SR hihlated T2 gt SeHoRS, MEFERARE ant | bodi es
el T ol B e R e I o "2t bodly or

f r agneRbYsiolegisalsaline byfferpFerdransmuicesal admimnistiation, pepetaantsiapfiropniate to the
barrier to be permeated are used in the formulation. Such penetrants are generally known in
the art.

[0138] For oral administration, the compositions can be formulated readily by éombining
the active compounds with pharmaceutically acceptable carriers well known in the art. Such
carriers enable the compounds of the present disclosure tp be formulated as tablets, pills,
dragees, powders, capsules, liquids, solutions, gels, syrups, slurries, suspensions and the like,

for oral ingestion by a patient to be treated.

[0139]  Therapeutic compositions for parenteral administration include aqueous solutions

of the compositions in water-soluble form. Optionally, the suspension can also contain

suitable stabilizers or agents which increase the solubility of the compositions to allow for the :
- preparation of highly concentrated solutions. Altemaﬁvely, the active ingredient can be in |

powder form for constitution with a suitable vehicle, e.g., sterile pyrogen-free water, before:

use.

[0140] In general, enteral dosage forms for the therapeutic delivery of polypeptides‘ are .
less effective because in order for such a formulation to be efficacious, the peptide must be
protected from the enzymatic environment of the gastrointestinal tract. Additionally, the
polypeptide must be formulated such that it is readily absorbed by the epithelial cell barrier in :
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[0143] According to further aspects, the present disclosure provides at

| east one use of a TCR-like for the preparation of a nedi canent for

t r eat mrentwof2outocksast one EBV-|inked di sease. [0144] The PEBSGRimlea3sli seases
can be | ynmphoproliferative .di sease, infectious nononucl eosis, ,
Nasophar yngeal Carcinoma, Burkitt's Lynphoma, B-cell non-Hodgkin Lynphoma,
Hodgki n'saffidiet@etcentationsito effdeobatpetivtutconyd. The poBpeptides Kthegirésehty "phona,

| ei omyosarcoma, breast cancer and/or the |ike. [0145] The nmedi capents can be
eh ‘t’)gﬁ’&%" i

a pha;rrg; ¢4 €20 be FTIW%?@WP“W%]WML@%W Y
accepta %ﬁﬁ%ﬁb& . a%é&{ Iy
I nf e(F:)t i or?%.ﬁas‘ een ?lﬁ%egy?g&?%%’a{ég\bfg tgb nt hgfh sev&e}%g ’ éﬁgﬁt‘%%?}?f‘%rﬁ]ﬁs of
?lé Ew)an ﬁo dxgcmamnn SDScﬁaﬁgtermslﬁfh tikg. n’qfatldmmat detaiied 4ibdﬁl§:9ipt|1 Bfiotal fartmldtionphbma

: n oL . gastr.ic.cargcino :
| ej owo?ﬁ%‘iﬁ?&?’r %5\’%‘%&"&“’5&&8 g‘?“‘}dﬂﬁ%’ﬁy?’ iPE’aB’;? rég#’ Sgﬂé?ﬂ?é%ﬁg] &r@@, g8 e
can be iefi a8 of, Ak ReV PHarsiRicbMPoNcAlY 32:521-584 (1998 )9kiE GSRREK thesedwadS |
cytokines, pro-inflammatory nediators and toxins that will target the
tunors BelsEmCetisinearporated bereiroby T@ferEn®BY. [ 0146] The anti bodi es of t he

present disclosure can be adm nistered in conbination with other simlar
ant i bodiléljar g furthericomfipasisions, FButeinspiriothes activedngredientsiof thepresentl imfethode nt

HLA- WO 2011/ 06256QPCT/ SG2010/ 0Q0438.. 't . Most. h to 25
1T er o BE somEmRA I ot anirel ot A BERent O as WLB e FSRIoTRRs 1 g
cel | 5. Apeinizh hekberagbhit setmpositions colpARingTCRe1ike i@ioais sARlahpediondarg! 1 he

present disclosure can be adm nistered si rrultaneousll\ﬂ/), all of which can be
3]

EBV t umdgen$hased on-the prasentidigplosues. Thosgref skill indthe awt avill bR ablege mudifyrando
opportu %}lﬁt &lgseatﬂ@ﬂbe&t& éoﬁip%siﬁl{aﬁmnoérdmg "RRYEBV rhfited diseases in a subject using

TCR-like antibodies alone or in combination with a secondary therapy.

[0142] According to certain aspects, the present disclosure provides for a TCR-like

antibody or fragment thereof of the present disclosure for use as medicament.

[0143] According to further aspects, the present disclosure provides at least one use of a
TCR-like for the preparation of a medicament for treatment of at least one EBV-linked

disease.

[0144] The EBV-linked diseases can be lymphoproliferative disease, infectious
mononucleosis, Nasopharyngeal Carcinoma, Burkitt’s Lymphoma, B-cell non-Hodgkin
Lymphoma, Hodgkin’s Disease, Gastric Adenocarcinoma, extranodal T- /NK-cell |

Lymphoma, leiomyosarcoma, breast cancer and/or the like.

[0145] The medicaments can be a pharmaceutical composition comprising at least one
pharmaceutically acceptable excipient, diluent, carrier and/or adjuvant. Given that EBV
infection has been linked to the development of several important forms of human cancer | ,
- including nasopharyngeal carcinoma (NPC), Burkitt’s lymphoma (BL), Hodgkin’s lymphomaz
(HL), gastric carcinoma, T cell lymphomas, leiomyosarcoma, and breast cancer the_ antibody
of the present disclosure can be used as a targeted delivé,ry system for chcmotherébeutic
drugs, cytokines, pro-inflammatory mediators and toxins that will target the tumors Based»on
their infection with EBV. |
[0146] The antibodies of the present disclosure can be administered in combination with
other similar antibodies targeting different EBV peptides in association with different HLA-
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[0147] The i nvention provides kits conprising the conpositions, e.g.,
nucl ei ¢ aci ds, expression cassettes, vectors, cells, and/or antibodies
(e.qg., TGRolnkeeagsdi bodi es) of the invention. The kits &CIEsGeann/oooEs ai n
i nstructional material teaching the nethodol ogi es and uses of the

i nvention, as described herein. [0148] According to certain aspects, the

present (gdi ' r . _ ] i ke. ' . for
oo i n MG MBS Gt DS QU2 AL, berRidB T R e6tpaibh HAOR Y BRAEE:
pr ovi deonahdir inféated chllaghomirdigglyt atlleass 1, 2)rfe 2€BY25 difkrentdintibadies ofithe ki t-

conprisin ICR-1i ke anti.bad) 150] 1 n particul ar.,.the TCR-1i ke antibody
bi ndi ng pﬁ%ﬁﬁiq‘%’ﬁ“ﬁ% ec”é‘ﬂ’”%?ﬁéd%ém%moﬁg@ﬁlgﬁt{%’ﬁgfa‘f he BT conpri ses
at | eastspévific. BBY thitbLEIRUAng Vrtises ¥R (s bepiben HtFoppeRtuRity to-aiap® thisYorm of
positive. Mdre in particular, the nmethod can be an in vitro nethod of

det ect | #hframyucl ei ¢ Aci ds [0151] According to another -aspect, the present

di scl osure provides an isol ated nucleic acid nol ecul e encoding: at | east
one heaWitschain of a TCR-1i ke antibody or- a fragnent thereof, wherein the
heavy chain conprises an am no aci d sequence selected fromthe group

consi st i[Ol#7Hf SHER inPedtion protvidesSkitsacomeprising the compogitions, £.gqgueleic dcidsy eof ;
and/or at least one light chain of a TCR-|i ke ant]j or, q.fr nt, .
her of n XRIE LA ies Yrolom S e/ ar anitnoriss € o 1 i ebodiest BT om ¢ ne
group CoRZhH. MheXits aRE cal cHfit@inlinétfucBondl niaEridl Machig!tAE nefodbloaRBl
thereof. [0152] According to further aspects, the present di scl osure

provi deysesrof ehepinwentiony as/described herein.

[0148] According to certain aspects, the present disclosure provides for a TCR-like
antibody or fragment thereof for use in a kit. |

[0149]  According to further aspects, the present disclosure provides a kit for diagnosing
at least dnc EBV-linked disease, the kit comprising a TCR-like antibody.

[0150] In particular, the TCR-like antibody binding confirms that a cell can be EBV
infected, that the sample comprises at least one EBV infected cell, and/or that the subject can
- be EBV positive. More in particular, the method can be an in vitro method of defection.

Nucleic Acids

[0151] According to another aspect, the present disclosure provides an isolated nucleic
acid molecule encoding: at least one heavy chain of a TCR-like antibody or a fragment
thereof, wherein the heavy chain comprises an amino acid sequence selected from the group |
consisting of SEQ ID NOS:4 to 6, a variant, mutant or fragment thereof; and/or at least one
light chain of a TCR-like antibody or a fragment, wherein the light chain comprises an amino
acid sequence selected from the group consisting of SEQ ID NOS:1 to 3, a variant, mutant or
~ fragment thereof. | "

[0152)  According to further aspects, the present disclosure provides an expression vector
comprising the nucleic acid which encodes a TCR-like antibody and a host cell comprising; :
the expression vector. In particular, the vectors can oomprise, but are not limited io, lenﬁM
vectors, retroviral vectors, adenoviral vectors, adeno-associated virus vectors and Herpes
Simplex Virus vectors. More in particular, retroviral vectors can be used for delivery of the

constructs either in vitro, ex vivo or in vivo.
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conprising the nucleic acid which encodes a TCR-1i ke anti body and a host
cell conprising the expression vector. In particular, the vectors can
conpri se,wbubtiasesesnot linmted to, lentiviral vectors, retrsGemoomsstors,
adenoviral vectors, adeno-associated virus vectors and Herpes Sinplex Virus
vectors. Mre in particular, refroviral vectors can be used for delivery of
t he constructs either in vg;ro ex vivo or in vivo. WO

2011/ od3esombinant Naclejc Asid Techyiguesi nant Nucl ei ¢ Aci d Techni ques [0153] The

nucleic acids used to practice this, i nvent i on, et I RNA,
ant i ser{%siﬂucl dhe nuleig a"’éE)PWd tgdertice thipan "‘"],5111 m&kﬁ
t her eof, 4B vsasfse%éeé of AT therSgf Bl S@isbbétﬁ%rﬁeer ed,

anpl |f|e8 or e%% esse geﬁerat et reconbinant|y. Récombi nant

pol ypeptvaﬂxew g'esmrcas egnéticalty bhgnwwmmlﬁdmr@pr¢MM¢m®ual ly

i sol ated or,.cl on an ested for,a de5| V|t An ogbi nant
gxpress‘Pﬁﬂﬁn@?‘%‘F nﬂ@%@%@%?@g’p"l’%@smﬁa eagi"t“éheé?n %ﬁﬁé‘ld 5%1 Veast ,

i nsect ipdividhuall isoftdd PURIRE 2h@ festodSbr A lesited hothify. taafyretonibinjint dxprssionucl ei c
acids can be synthesized in vitro by well-known chem cal synthesis

t echni gystsm cap baased; insbuilingbacteripl, mamematian, yeash igprotpoplant XQESEsien 9g3)
Bel ousaqy,, Nucl ei ¢ Acids Res, 25:3440-3444 (1997); Frenkel Free Radi c Bi ol
Med, 199585380 (1995): Bl ormers, Biochenistry, 33:7886-7896 (1994):

N 00l AR S kg B R oA Pl oy SRR 012

I nvent | ABmMRYaP YRS lsq&mmgla@%s&mm@g | Addis, JXHIRasSed, 105661 nvent i on,
g., subseqgquences of the exenpl ary seguences of the invention.

O i gonud9%01 BeleysayaMurleid Acids RGS @5:3440 (K997 krenked drrpe Béém%mt i des

or two I ?ﬂ%sg C a%% ﬁ%)n?&' ly
synt heslrgz 'Wé%#g%g‘ﬁgé@“%ﬁg %Z]?épqrj at i w%)fm nuclel ¢ aci such
as, e. %8:905Ubz9) Brovin, Methehnizp@oR 681149 ((279); Beaweagh) Tepnilety 22:5869 (1981 )si ng
Kl enowlgol f;rrer ase, nick translation, anplification), sequencing,

hybri di Yenthigy ‘H’@ Q66ke are well described in the scientific and patent

literature, see, e.g., Sanbrook and Russell, ed.,, MOLECULAR.CLONI NG A
LABCRA1[01$5] NANIDJL\Elr(‘@n@mmoyldewgllgonusleshdwmgm&ﬁqmﬁ? f@ab‘b‘fe&fle%y

(53221) %W%%%%ﬁ@%ﬁs %%‘P M STRYWA:\Ey ¢

NU-ECUhﬂ&u& el Xsifigl&BBRAEN ML%WMU&E] t@oAGnplERERERy, Part |. Theory

and Nucl eic Acid Preparation, Tijssen, El seviier, N Y. (1993
polydeoxynucleotldg strands which caane chemlcally synthesized. ( )

[0156] Techniques for the manipulation of nucleic acids, such as, e.g., subcloning,
labeling probes (e.g., random-primer labeling using Klenow polymerase, nick translati_on,
amplification), sequencing, hybridization and the like are well described in the scientific and
patent literature, see, e.g., Sambrook and Russell, ed., MOLECULAR CLONING: A
LABORATORY MANUAL (3rd ED.), Vols. 1-3, Cold Spring Harbor Laboratory (2001);
CURRENT PROTOCOLS IN MOLECULAR BIOLOGY; Ausubel, ed. John Wiley & Sons,
Inc., New York (1997); LABORATORY TECHNIQUES IN BIOCHEMISTRY AND

" MOLECULAR BIOLOGY: HYBRIDIZATION WITH NUCLEIC ACID PROBES, Part L.
Theory and Nucleic Acid Preparation, Tijssen, ed. Elsevier, N.Y. (1993).

[0157]  Nucleic acids, vectors, capsids, polypeptides, and the like can be analyzed and .
quantified by any of a number of general means well known to those of skill in the art. These g
include, e.g., analytical biochemical methods such as NMR, spectrophotometry, radiography, -
electrophoresis, capillary electrophoresis, high performance liquid chromatography (HPLC),
thin layer chromatography (TLC), and hyperdiffusion chromatography, various 3
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[ 0157] Nucl ei ¢ acids, vectors, capsids, polypeptides, and the |like can be
anal yzed and quantified by any of a nunber of general neans well known to
t hose of wbibidspsebhe art. These include, e.g., analyti eal/schonhenissal
met hods such as NVR, spectrophotonetry, radi ography, el ectrophoresis,
capillary el ectrophoresis, high performance Iiquid chromatography (HPLC),

vo 201 arERuRlb Bt rEEbAR Y st Sl sl el B oS iR BoR SRR R e, Vo) O
pr eci pi éledirophorkis adioithimiodsdy (RIAk) enzymerlinke] igthiinebbeniSissays (ELISAs),

adi oi rmunoass&y (R enzyme- | 1 nked | mrunosor bent assaé)ﬁ (ELI.SAs
i nmuno-siigkices %sa%s, aghemapalysisciNgdhen anﬁyslﬁéoﬁrb analysis geliot - bl ot

anal ys“ﬁect?)? LR ¢ EORPRLBAGE) agﬁ bag,get: or
signal a #]?catho thoﬁ &5 @Pﬁn srC|sl t| gﬁ(g]o%ﬁ?ll ng, and
affini tlyldlolabohng,(sgmaﬂhlwn t{:dmnﬁﬁg,@ndafﬁmt)gcmmumgmphyl ating nucleic acids

used to practice the nmethods of the invention can be done by cloning from

genom c[0%58]pl ethainiihg anfl ntmipulatihg rcleeavidioused tb practidenthe ngthadsef tie | sol at ed
or anplified fro enorytic clones o ones. Sour ces, of
nuc! o) GRYERN aR e dang Bk SFIaG SPRpIEF ARG e Siradel SCTERAMRA I 157 cDNA

librar '&émﬁ%ﬁls@:‘t@ﬁglatéa or 1fﬁeH%‘Hﬁ?| g%g&&h&é ﬂSh@s' orCINPARRMEE SouPdeest »  See,

e.g., at ent Nos 721, 118; 6, uman artificial chronpbsones,
see, e. lgxclelménsﬁlmthmﬂﬁémef theilfweﬁﬁ@n Betude pedamic oradNA dibraries ci al

chronosones (,YAC) . bact erl al ci al chr s (B ficial
chr onosO e% 2ge a{ifé (fhf(lfg sog}?s 6308’1%3’ Ig]a?n{klaéri ved
vect or s iﬁAﬁss) 6,0988155¢hinan Jﬁﬁﬁ&al ai@ﬁ@%tﬁe u@eSe _Fﬁii{dbaﬂ'emzﬂaf &8Ret) ; cosmids,

reconbi nant_ vi ruses, phages or plasnids. 101591The invention provi des

fusi on YFHB e33r§s(189'6) erst aftificial caromosemes %AQ) sPerteripkatifipial BeRAOSOMERCR- | i ke

anti bo Io e@ r guch as
N-ter mct?'ql(af den P}g?l@sﬁg%%esrgg’s el Oqﬁ %essolojr{i%%ﬁ?a terl sti cs,
such aderined easmd (BA@b) lsed, . gquan,rMote‘chmduéu,l 2312044 N9 yegismidss and
polypeptld of the invention can al so be synthesized and expressed as
fusionT e‘@w"‘ ¢ Viupes. Bhages PT ABFBIdSddi t i onal domai ns |inked thereto for,
e.g. produ0|n a_nore imunogenic peptide, to nore readily isolate a
reconbilAE®| y IheinventionaroNides fusion mretmlueamuw eimaridsaicadiag 4 kGRdiEes and

ant i bodyze {;}%} ASPERAB a%@ﬂyg%c&n@'e £u9& 4o ﬁaaﬁﬁ[ggﬁé h%ﬂldglagpglgé bl de 2R s

facili ta domal ns such as

pol yhi SN-tetintineal idemcifisativitpdptides dhmh mpm tlegifed chamadietistics] firh a8 incpeused
purifica |on on, i ! Ubl | i zed netals, protein A domains that allow

puri fi SROIEY opsmnltisdipurifigati w&svm&ﬁa%ppmem@spﬁ@edemhﬁnmﬂﬁaéa in the

LS SNl Sl SIS AP oM,

Xa or dhiretodkr, eegs,cproduning a opeeimiBanogdeniegeepGde,ith njorb edadily isodatpar i fi cati on

domai n _and .t. tif-conprisin tide tide to facilitate ,
pur 1 CEPPgay yaibegroperie e Rty s tralie AHtibRies fed Srstbody-oxbiessing
epi t 0P EMEOsHd We TiE! Bétectivnl FhdRAFRMGh fabﬂ'ﬁ&ﬁl tdbnﬁil&s Btrbé, ¢ Neme@pi dues
fol |l oned by a thioredoxin and an enteroki nase c eavage site (see e.qg.,

W | | i arebelathgpepsides such, aspolyhigidinengdacty mga;tndmhmnophmmpétﬂps thapallowr i f

12: 404- 4 1998. istidin S|dues at e tection and

oor 1 Pupgaar o tmotiiZed st pikTeih A gdtERs HBEloR BRSAGEABHY 000as

cl eavagmnfobilézediMwhoglobulik aind tlfxé)dorﬁ&ih Iuﬁnzétgmtthe FEAGS)@@eﬂsidmafﬁhﬂy r emai nder
of the fu5|on protein. In one aspect, a nucleic acid encoding a Polypeptlde

i s ass®ypfiedtionsysispr Gyngen Gormh §g§tlwWashmgt@adB;e lgel@elen ofa¢legvahle ligk

di t f
Tle{:ﬁﬁo: g‘g‘;/eﬁgée%{st%yll%ﬁg& %&58%: rs enco lt%%’lg ion pr%(f e?‘@@%@g%ﬁgat i"on

of f usiparifipatiinedonsain asd Wl thotiecumiprising péptiﬂh or polypeptideite fa:il@tateqﬁmlﬁk:auon
I|tera£Fure see e.g., Kroll, DNA Cell Biol, 12:441-53 (1993) E
Tr ansc OF)F’FWF’ AFROTESSI0R VeRtoR £an include an epltope-encodmg nucleic acid sequence o

linked to six histidine residues followed by a thioredoxir and an enterokinase cleavage site
(see e.g., Williams, Biochemistry, 34:1787-1797 (1995); Dobeli, Protein Expr Purif, 12:404-
414 (1998)). The histidine residues facilitate detection and purification while the enterokinase

..._
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[ 0160] The nucl eic acids, as aspects of the invention, can be operatively
linked to a pronpter. A pronbter can be one notif or an array of nucleic
aci d contwolosgggwnces whi ch direct transcription of a ROFISG2e108004d8 A
pronoter can include necessary nucleic acid sequences near the start site
of transcription, such as, in the case of a polynerase Il type pronoter, a

TATA el enent. A pronoter alsp optronally includes, distal.enhancer or
repress ?a"ég%ﬂ&rﬁg“\% %H‘eﬁ%ﬁ’ﬁgaﬁj é’ﬁ eggoqﬁﬁ?fn € [emamder 0?%83@5&% base
pai rs freidid. heosd &pbctSh hecleil acidoenesdinp b ipelpeptidesia Asdehibléd Meippivpeiaet er is a
pronoter which is active under nost environnental and devel opnental

condi t i Fhwase with aleadgussaueree qapahle pbdireating speretien ef thefranylated gptide or

enviro | ﬁ,%e%k fh%;eo%eif&hﬁ&%g%g.lg%@g% @L&Q&-m&dm%g@@ O@Bf’eﬁis‘;a%x applid er is

active certain tissue an organi sm I'n t1ssue’
types fofdusibmproseineare vgdindescibellin theescientifipand phtent litetatute, seefegr,Kroll, a
functiqnal | inkage between nucl ei ¢ acid expression control sequence (such
as a pr%%‘?u,B ’la’—ﬁ‘}‘ﬂys%(wg?bnscri ption factor binding sites) and a second
nucl ei c_aci d sequence, wherein the expression control sequence directs

t r anscriysmseriptional Control Fdementsi d =r espondi ng to the second sequence.
Expressi on Vectors and C oning Vehicles [0161] Aspects of the invention
provi dd0t6r es The nudleictacids, asraspedtoef thg inmsntien, een be eperatively linked teiac aci ds of
the invention,,e.qg. . ._seqyences odi n i ' [ an.

Exepr codFOROGE Brdotath B In G dp alal 9f B RS Booofirol jubibee Wb

bacul odifedstrarisbrgiton ¢ff axsutlels acifha pesthoter caniaciude nedessary dacleioacider i al
artificial chronmosones, viral DNA (e.g., vaccjnia, adenovirus,_ foul pox
virus, seauangesRasr the starhisiteof ttanserintiongfuckpsgn ,thwassazéaomwcﬂ type

chrono Y, 1dg, bl chidls her,
vect or SNIBater AP ERTAREREAC R prkEBR aRE bbb n (U STRRALER AR by Rpiest
Asper gidlémentawticheas by locdedtasmsuchaas sevirhlittieusahd basespains fiorm the-stant sstews o nal

and synt het|c., DNA sequences. Lart%g. nunber iquf' ui t apl e v%(l;t ors are known to
those dFansgRtion; A “ARSUERve” premalPeis AprEolar SYhigH 15 pEty Sder m

2011/ 06R5R0REHHSGRAA OBRH3Ral SRR FREARHGIIREBIA oo if difroioveMHien can

be cloned, if desired, into any of a variety of vectors using routine
nol eculisnndsrchvigunéntater idovel opmentalnggulation. A Stigsne spasifia tprematepis actiugiin

| ei ] d | bed,. e.g.., S... Patent. No. L litat
ol oni ngBRnAREH PPET AR IERIES: Ditaet it bR R e sanporgARntFhe | 1 " ©
i Nt0" GeMRoptrab)E linketi IreferdibGfuhbiEorial Mfkige BotwseR \dl rfiRfeid adid 8xpressionl

expression vectors encodi ng pol ypepti des and peptides of the invention.
These rmepirel ssquericd {sushras BPTomoted i @8y iof transsrigbiom fastas bindipgsitegband  opl asm

or a nuygl . ' raling

t echni é&%@ﬁs’mme%ﬁg%pgg%%qu%{e}%’ %‘ﬁ%ﬁ%%x %ets?ip %f?f;ﬂétﬁ%ﬂégﬂegggﬁ?fl er at urgt.lonSe_e,
e. g., Raltkes hscleidladidicorrespdBdibglo (HeXddond ssghamieder, Protein Expr Purif,
6435: 10 (1995); Sanbrook, Tijssen or Ausubel. The vectors can be isol ated

from natiiisiiPVe&dps and® Clénifig Vehivlessuch sources as ATCC or GenBank
| i braries, or prepared by synthetic or reconbi nant nethods. For exanpl e,

the nugphpsf ac w}geﬁ of thE invHEDH th&%i&@ékgpé%sx%ﬁ ReQdAShd dofiiPvassedn

cassettes, 'vectors or viruses I ch are stably or transiently expressed in
cel | s (comprisingpivstEimacidsqfithe fventioy stgrsejuerSes encoding theproteins efthe be

i ncorparated ipto expression ssettes. and vector.s t.0.caonfer sel ectabl e

phenot yBeengn; Fitemii i ars pad SaRiecEhist cat Sompre il GRlTG, Bredfon B

mar ker hagé) phaatdd, %ha%e%iﬂ@,%bmi&', fUshiidy) bacteridl aftefidialChidmRsomes) Vit INA

integration’into the host genonme is not required. [0164]1n one aspect, ‘the

nucl ei deggivaecinia, adegovimiss foul pox yims,psauderahies and demvatives af§YV40), Rl-baged
artificial chromosomes, yeast plasmids, yeast artificial chromosomes, and any other vectors
specific for specific hosts of interest (such as bacillus,_A_spergillus and yeast). Vectors can

include chromosomal, non-chromosomal and synthetic DNA sequences. Large numbers of

suitable vectors are known to those of skill in the art, and are commercially available.
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expression of the peptides or pol ypeptides of the invention. The nucleic
acids can be adm nistered as "naked DNA" (see, e.g., U S Patent No.

5, 580, 859yo0a@n11/0s236be form of an expression vector, e.g. PCSGREOMDIBANT
virus. The nucleic acids can be admi nistered by any route, including pen-
or intra-tunorally, as described below Vectors admnistered in vivo can be

derived fromviral genongs, .including reconpi nantly mydified vel .oped or
non- eny@“ﬁ_ied D ﬁﬂcmsff%g‘é‘?nhﬁgé’ﬁ%_ﬁﬁgfwe‘géfg%ﬂ : 1nfoARY] TG i di ae,
par vovi givii@es usig Yol mbftcafar biofdghéit ek ddls ARethB 8 Hor rcmﬁgg iAo ablified ae,

or picomaviridiae. Chinmeric vectors can also be enpl oyed which exFIort
advant apeleisacids dre dessfibed,@ig. JF.S: RateptilNe.n,426:03% Tofacilitate ¢losing o emplifjed

Feng, Nature Biotechnal o 15: 866-8/0,.(.1997 Such vi.ral genomes can be
modi f i SFISPCES IS 8W%S%%c°ﬁﬂ?8u8‘é‘“§“8t°i HRoR MR B S 0o T g ot “the
I nvention, and_.can be furthe i.neered to. be replication deficient, -
condi t i@mﬁ]l y E)HVGH??W"_MCF EB?"F‘G%P{WIESSW]BQF&WFS. chﬂéaggtpgfymgmu@fg P oect s,
vect or epfidesditihd/AdedtiANThER MERNCMidsAan (R iftroduce®irts @lgefdiné BEREPREENT -
vectors derived fromthe human adenovirus genone, see, e.g., U S. Patent
Nos. 6,qytplasmeor anuclans 058 celd and exgessed by 8 yarigty@f convrationaldechniguesvell r al
and retyoviral. genaone Ret rQvi.r, S cag i ' upon
nmuri ne ‘f"é‘iﬁ?&ﬁi‘%ﬁl\‘i i a’(im &%til%%%ﬁg%tée%e’l %kg@%@vﬂ%ﬁg&@&#?ﬁ? an

| Mmuno Sthhéidérs Peoteid iBxps PuH)643 5tu061995)\B adtbiddk) AIsSORC A SGBE L ThOOEARS | mruno

deficiency virus, (H'V), and conbinations thereof; see, e.g., U.S. Patent
Nos. 6,c8n be golated;tramsaiural soyrasspbtarmed from sychssoprees as HTie or GenBpnky |

66: 273 -d Y DRkt : -H;eggﬁs AfRNS: 23806t at ed
Vi rus %ﬁ%@bﬁ@%@%ﬁ%rs car?J%Xéét?;ﬂébdn%g adi ol %%&%%?@émw t hﬁ?ca?get

nucl ei chainvestionscag be expresséed ih expricssion gasseitest veotoroér vinseswhichairel stablydr
peptides, .and in in yivo and ex viv ene thera procedures; see, .e.d.,

U S, patBsieniy,espressed i opl (e.5., spisomaleekprapsion sYte) Trgrionmadketicnah b1 5o5)

[ 0165] %cde“g&d:eb $6t8 leRprebdiSn ERAGMRes AN VESSIsAD coRs £ bdlctable pRéfotye ¢h nucl eot i de
seqguence ich is capable of affecting expression of a structural gene

(i.e., teangfooned eells@od sequencrse Forexampld; selectipnyohskersrangede forrepisomal ent i on)
i host. tible . with : ' ._ipcl ude at
| cact | ApERBRE b pEtRidh fith s SRS i SR SRR IS PO 0T B,

ro
ti ith oth es,.e.qg.., i pti .t Lnat i .Si | s.
S o1 Ihg el a9praBE RBOGRE seidkof e inkeBRRELt PABMERR LT 3% BER S a0 be
Used, qofrossi6i DEMHE Beftidds 3 BBlyefiitih BF il chtioh. TRPRIAAL Ycids Blepst when it i's

placed into a functional relationship with another nucleic acid sequence.
For i nsuleinistered as/‘oaksdddDNAP (sashege &S Raten &Noa 515801850k exiin: the forguefi ang
sequence if .it_affects the tr.anscription of .the.,sequence.. W ct to
Cr anscreRBIERIR 0 &eoArean e R e Fias e RS let P ERER,
sequenggsteHAtIRGingipekieor MtR-taMotdlIY & desafibed BUIGW EVER6S 2afiNistefed iR vivotcaR
protein coding regions, contiguous and in reading frame. For swtch
sequendedlerivebfrom| iral Bencsees) mh@mge@c@mhmawﬁewé&%mgloa%%wam e of

of f ectiAfeiSitd BRA' SR ARSRS preliidfity EIRIQTHR BabS AR P SribilE) U
pl asm ds, pressi‘on ‘vectors, ’reconbr’nant. viruses, an Torm of reconbi nant
" naked piddtriovifidiagherpaveridige, pokyiridhd) hadordridias dr pivommayiridige. Chimeriecsect or ”
Is intended to refer tQ a nucleic acid nol ecul e capabl e oé transporting

anot he_r"efm!ﬁ @p@lsg&e&mniom whicwxrlag aguaifiageops Benitsefeach gEthsp VT s a
pl as méﬂoaqerﬁ%xgge E.g{é%Eﬁg,tl@atﬁf%i?lfegh@&lodgﬁzg!ﬁ6§%&?%).@%hlmpgéd&&sWh' ch

addi ti seghient s can be ated>” "Anot h pe ‘of vector i1s a viral
vect or ,cambe nmidifiealdhyi tecombinalNANActgcleniqees da indhalel the nudeiciacids of e vi r al

Lol AR RS P et rERRTER b berepticatim etitient. tonGRonalieplifyie "
bact er igkeghichilcothpet&h! infaiehﬁﬁv@aebeeﬁi PGS aFBIEIREH FonY Afetadesovirallde!

vectors (€.g., nonepisomal manmmalian vectors) can be integrated int ot h_e
genorre replicatibm ncompetentiyestors denvedufrer dhe human adepovices genenle, seena gt #eBeby are

capabl deint BoP ARttt ki gdBRL e 3TERTE:s B B kenh it PR 0 2t v
1 Nk el el YIS Ratvifd eEbAboh tndlBeihbssasbd GESTTRIRS lcukspiwinison

vectors" (or sinply, "expression vectors"). |In general, expression vectors
of uti I(MuLV)ngibbew aps eukemipgyirus (GaLV), Simian Immuno deficiency virus (SIV), human

39



WO 2011/ 062560PCT/ SG2010/ 000438 DNA techni gues are often I n the f or m of
plasmds. In the present specification, "plasmd" and "vector” can be used
i nt er changeabiwsasot he plasmd is the nost conmonly usedcfrxsr;mmfoomegtor
However, the invention is intended to include such other forns of

expression vectors, such as viral vectors (e , replication defective
retroviruses, ~adenoviruses_and ade Qassoc VI ruseil) whi ch. serve
equi val EHRuR DRY virpp,H I”%ei“t eifCCREt $ & i nvention

al so pré"ﬂ?’@@l &, 107H78! 965897595, M¢9W§u§h§%ﬁeraJ Ritfol a2 AL 39 seuzyce of the

i nventiacn, ’e.d., a sefuence encdodi’ng a pol ypéptide of the invention, or a
vect or Xhand Virole6fi: 1635-1640¢(1992) Adend-assaciatod vm(mwmswtma@e .

fam | Ll.ed di
bakar yotset T fiPEEn kols et Ardel Apdficasidb e £ in e P BRI ioR Bridirie
manmal Ia:tusc@ulpepuddaseﬁtmeﬁwvs,an@exnt\aﬁgeneﬁidr@  Pre€stRkal Secbagl, .5 Hatar! I's

i nclude E. coli, St r%{) myces, Bacillus subtilis, Salnonella typhinurium
and varN%éHBé‘éﬁe@ﬁ Pt rpkaldé @@Fﬁ‘e@%%ﬁ%ﬁ&gﬂ St rept omyces, and .
St aphyl ococcus. | ary insect cells include Drosophila S2 and Spodoptera

Sf 9. Ex[@ﬂ;ﬁﬂaryAanASﬁh ergip, the teme [‘expressiam casserts” mefeB o nyal¢atide sequsnceany nouse

i 1111 B eppl ot e RRHoEn B p ARREERRIES oo PRRn ol SRRL e

i nt o t hwchash psgpeptide vif g iabyntivn) th ¥ Rost ebimpatiblé @4thrsuch Ssquendes) Excprégion
transformation, transfection, transduction, viral infection, gene guns, or

Ti - medi caﬁ@&egeﬁ@dp atamqt@rpromatet peena'alw %@%@t@ the,pol ua@t@awefi%smﬁ% at e

transf gg
el ectropot fiﬁﬁ%%‘% ngl neere’ %ost e‘F s can {e&{gég&tﬁ%e &{al

conventfactoss neneﬁsnnyemthemﬁdlm effectirfg expression o also baused eig., amhancats1 ng
pronoters, selecting transformants or anplifying the genes of the

i nvent i[on66]Fol lAomichgc aﬁawfdpemty Biiked” whefi @ ib pliced 106 b fisdctionsl relatiogshipyt h of
the host strajn to an appropri ate cell density, the_selected propoter can

be i ndutdyanatherByelsicracit seqHeRsss 'eremgancet 8 RRERQLeT reenbAnGer 1SHP

i nduct ign) E%\%n lod to al I ow
t hem toggrcggﬁge eeggsltlsar e%&p‘% ypep e 8¥%r g%“ﬁ%ﬁ? ‘{Vﬁg?ggg?&qfonncm I's
can be tremseriptiondegulatonndeuénegstaperablydiinked phents that fite\l3SNAxdequencedibeing al

means, .and.the resultin ude extract. i s retained for further .

puri fi dmkedare qepewapgc% 4T€ NECATFAY EQI0f, FWQRIgHeIR €7 g&tg"aﬂsom%‘%n be
di sruptgd di’}‘eaaﬁ% AN ¢0f SWitcHRiqaesbes,| dpetdbly Bikddrif@ested tarvie)s de'ﬁges are

soni cation ani cal disruption, or ‘use of cell lysing agents. Such
met hodsapatde métﬂfechng\amtclmmchnﬂmatlbnt Tleg, exprcstsmnanassettﬁtdsemhmsrwmlds

pol ypepti de .or agnent can be_recover.ed 1fi egl ecombi nant cel |
ol ¥ SEpigsiRh YRGS A fnge% Wy o e SRR a
the like. .

[0167] As used herein, the term “vector” is intended to refer to a nucleic acid molecule -
capable of transporting another nucleic acid to which it has been linked. One type of vector is
a “plasmid”, which refers to a circular double stranded DNA loop into which additional DNA
segments can be ligated. Another type of vector is a viral vector, wherein additional DNA

. segments can be ligated into the viral genome. Certain vectors are capable of autonomous
replication in a host cell into which they are introduced (e.g., bacterial vectors having a
bacterial origin of replication and episomal mammalian vectors). Other vectors (e.g., non-
episomal mammalian vectors) can be integrated into the genome of a host cell upon
introduction into the host cell, and thereby are replicated along with the host genome.
Moreover, certain vectors are capable of directing the expression of genes to which they are
operatively linked. Such vectors are referred to herein as “recombinant eipression vectors”
(or simply, “expression vectors”). In general, expressienivectors of utility in recombinant |

40



ammoni um sul fate or ethanol precipitation, acid extraction, anion or cation
exchange chromat ography, phosphocel | ul ose chromat ography, hydrophobic

i nt er act iwo 20hwwepmbogr aphy, affinity chromatography, hyecosghepavite
chromat ogr aphy and | ectin chromat ography. Protein refolding steps can be
used, as necessary, in conpleting configuration of the polypeptide | f

desire h perfor ce ogr HPL e for
final S?}T’R Aorci 1“8?1“???59 % YA 9&?(“5‘5@ Mpfea%ﬂ@g?%ﬁ OPU gsélm;‘sit )eisn‘g can
al so - beveRhUR Be LSedaniRFhaR éaﬂmhaﬁﬁkmiﬂﬁttﬁéﬂms@bﬁﬁﬁbﬂ uséd foamnotl i an
expression systens include the COS-7 |ines of nobnkey Ki dney fibroblasts and

ot her orectpn awesyer shsipvention igigtendedite inchidstsurinather fsmna of SXITEISION ¥ClPBHt or |
such a %E CEQI ng g‘ﬁHs hA&RDvirases % ﬁgnoconstructs
in host§ s cg'ﬁagg%egé lrclg@ng%nver}}tél on rr%gﬁner to pro é-cge t he gene
producfasmiwaladrdsys)mmchea@equambnsﬁqume Dependi ng upon the host

enpl oyed in a reconbi nant production procedure, the pol ypeptides produced

by hostH¢se Oelis R tTahiéfoeméd€ellect or can be gl ycosyl ated or can be
non-gl ycosyl ated. Polypeptides of the invention can or can not also include

an ini (ofds) ”Et’f'h@ﬁwaﬁwirampprawdés h BahstoRnedl @l hhiprisingd MR1di¢ acidlsaquence
systens can also be enployed to produce a pol ypeptide of the invention.
Cel | - f oEthetinventions ¢ gna ssaencasensadingapolypaptide phihe inveption.fr griegtopRithe

construct n [ d encodi ng
t he poﬂﬂg?%%%@g&ﬁﬁﬁﬁﬁgf@%% ggérglgoméﬁggmec S, éﬁbﬁfi\ nstruct can
be |i newiladifg pfokajotit eells) Bakaeyotitacelts, Suah‘dsbatonerial aellﬂ;fquhl c‘eilsrmsttoeﬂsn, The
transcri bed H'RNA is then incubated with an a

t r ans| sangpalign ells insest eqllscar pant gslls. Exemplary BB‘?}%N ! ﬁ Gog’r oduce the
dest T o4 RBIMARRL HIBIRL slBtfASAnchBRY BRhim i add D Rp&sad Qﬂhiﬁetﬁé ors_can

contain fore se genes to provide a phenotypic trait
for selgendra eseualbnionm Streptorryces) ahd Seiphylosowlus .Bxedipharytringeot cells imchallect ase or

Ao &1 ERpFoPBUS SO Spotapies S teraiay aniebe bl ingRarSd CORer BOR 7] T

pract i Gidihonitor aay%udse Br hitH&d SdIC1AE THE selRaRsH d’fgmtagﬁrdiﬂaiﬁlﬁﬁi isdeiminthd he

invention, or nodrfied nucleic acids, can be reproduced by, e.g.,

anpl i f iabidities of thobeskilledsintthoart. .pr ovi des anplification priner sequence pa| rs

for anmplifying nucleic acids encodi ng pol ypeptides of the invention, e.g.,

pri mer [@H9)s cThatdotorahn beitiddpcadjintothediost eetls dsing quy nf @ vaetpnofi si ng t he

0K P s, TReliaihE Bhissbrmailon, tratsrdRion,tratisaicn, Vol TGS, ol bR or
Ti-mediated gene transfer. Particular methods include calcium phosphate transfection,

DEAE-Dextran mediated transfection, lipofection, or electroporation.

—4

[0170] Engineered host cells can be cultured in conventional nutrient media modified as

appropriate for activating promoters, selecting transformants or amplifying the genes of the

invention. Following transformation of a suitable host strain and growth of the host strain to

an appropriate cell density, the selected promoter can be induced by appropriate means (e.g.,

temperature shift or chemical induction) and the cells can be cultured for an additional period
" to allow them to produce the desired polypeptide or fragment thereof.

fo171} Cells can be harvested by centrifugation, disrupted by physical or chemical
means, and the resulting crude extract is retained for further purification. Microbial cells
employed for expression of proteins can be disrupted by any convenient method, including
freeze-thaw cycling, sonication, mechanical disruption, or use of cell lysing agents. Such
methods are well known to those skilled in the art. The expressed polypeptide or fragment

can be recovered and purified from recombinant cell cultures by methods including
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WO 2011/ 062560PCT/ SG2010/ 000438 101771Amplification nethods include, e.qg.,
pol ynerase chain reaction, PCR (PCR PROTOCOLS, A GU DE TO METHODS AND
APPLI| CATIWDSp11a@256bnni s, Academ ¢ Press, N. Y. (1990) aneacPSB280M84HES ES,
ed. Innis, Acadenic Press, Inc., N Y., ligase chain reaction (LCR) (1995)
(see, e.g., Wi, Genomcs, 4:560 (1989) Landegren, Science, 241:1077

(1068), doisoisaarl uoen o I AARR) hoig o RIRAL LAD: 9‘*‘@“%@%2{' a ped

sig ggnc@hmpatmaph)o IPh()Sﬁlepelbﬂaizﬁefch@mategﬂaphy,lﬁydmphhblb éﬂeagmﬁgl USA 87: 1874
t . t

ﬁ/l cr o%al) Oﬁ@@&%ﬁf@?f%@ pgr CE I Onlf‘éi}'?@aB@t‘?%“?rBﬁFg@H% MI cation

assay ( &:hﬁ)mz&og-aph)B%@emN@foldiﬁg Isteﬁ’i &detse us%% @hbeestry( hAfp! other RNA

pol ymerase _nedi ated techni ques (e g Cangené, M ssissauga,

gwt a[) i FW“@W‘&‘P%@ the pglypept) m@b@e{;&g@ggdm;ﬂ;ﬂu@m@@apmam ook
usube ool manan
Bi ot echnl(’)lF([)“gg/cg%@?ngmgg%,fo?@g%’%agr?a%gat i on of NucI eic Acids [01781The

i nvent i ovi sol a nbi n nt nucl ei.c aci.d hat hybridi ze
under s I’I‘jl’? entq%g?\%“ﬁ '%P?%C%Lﬂ'gﬁ‘é q’th%’ 1°¥ OiDERt i on. In
al ter natreoomb@lmptosemtmxmﬁﬁlés mﬁahnﬁﬁﬁdeipmﬁ)ﬁy&eﬁis%méﬂae I8 Yines of
condi ti ons i um_stri ngent condl t ions or |ow stringent conditions, as

known i FRORkeY ki eféﬁh" 1otieE gelh lines WPaWﬁGXMWOM frem@sed to
| f 9
oo atec&ﬁP&tﬁﬂg?@&%é%&asttﬂgcllﬂy?q{gég ne e]bl.aagnﬁel r a o er i

nucl eic aclds o i nvention d to hybrldize

under s | ent~co, bet we about five eS| du e fuI I
| engt h l‘? ﬁgcl eTtg (2)%5%11 qgﬁvhogpfeﬁgecﬁ?%#sedem@ conygRio pTO R’S

15, 20, géie, prdduct 3hcodéd by Tk rédbmbifnt RQuente. D%ndﬁ% g%ﬁ,thél-ﬁ’&t etapfbyed #Pa 250:
300, 350, 400, 450 500, 350, 600, 650, 700, or nore reS|dues in

| engt h, T&Pmbinant praductionprpeedyre, ngmh@e@hd%mdvgceéémmﬁt@eﬂsmgtmmm
| ei i | e
e CuBRbrin Rt ey oy ol be hERENIOBARLR S lcbEbuklfhe FRERfol B!

ol i gonucdnomitiatie mlodlmmmltfmmalanmmenﬁm adid s&iwences encodi ng anti body '
bi ndi ng peptides (epitopes), notifs, active sites and the |ike. 101801As

used heftdi74] tf(ébll—ﬁ'éém'axwiﬁtfbﬁtswein‘# chiBls6 be@mﬂ@y%li Itdi,rdaﬁ@éagbliyﬁépdde of tigf er s
to the binding ﬂg@em hybr|d|2|ﬂ.‘§;]&N | ecule to a particular
nucl eot IYEAtQM, (e tign FYSI‘@%%DH}SB é»attliagsmbsdcﬁqom a PNAvkenstuktt
sequenc lﬁéei t el lul a or library
DNA or &Wﬂvﬁéﬁm& h(g’ parii )él’#l,{lfé: %I%e seq a‘hgé* ecft ed at

| east afragthenitheréoft Imsendxsphas, QhﬂbeA borsicBcapdllineariAddqrivr ¢o 8ndlicEag) be

determ ned t.o I n the sgope of thelnventlon by its ability to
hybri di %’”Jﬁﬁ%%ﬁ@ﬂﬁ’éﬁ“@% iteagscrihgd mRNA is then incubated with an

appropriate cell-free translation extract, such as a rabbit reticulocyte extract, to produce the

desired polypeptide or fragment thereof.

[0175] The expression vectors can contain one or more selectable marker genes to
provide a phenotypic trait for selection of transformed host cells such as dihydrofolate
reductase or neomycin resistance for eukaryotic cell culture, or such as tetracycline or

. ampicillin resistance in E. coli.
Amplification of Nucleic Acids

[0176] In practicing the invention, nucleic acids encoding the polypeptides of the
invention, or modified nucleic acids, can be reproduced by, e.g., amplification. The invention 3
provides amplification primer sequence pairs for amplifying nucleic acids encoding
polypeptides of the invention, e.g., primer pairs capable of amplifying nucleic acid sequences _
comprising the flgK protein, rpoN protein, or fliA protein, or subsequences thereof =

42



WD 2011/ 062560PCT/ SG2010/ 000438 nucl eic acid otherwi se determ ned to be
within the scope of the invention (such as the exenplary sequences

descri bedwbepnain)seo[ 01811As used herein, the term "stri RgESG20mpIN4ES zat i on
conditions" refers to conditions wunder which a probe will hybridize to its
target subsequence, typically in a conplex m xture of nucleic acid, but not
t o ot henqopeguenaaglifitatdrdmefhositicheDe!pt folymeRRe chdid feattig FCK EPCR |
identification of 'a nucleic acid of the Invention) is about 10 tines

backgr o *RPHYSOLS, ALVHIE TOMETHERS M?bﬁ%@%@dm%ﬁent and
w || bepdiffar ad ' ' . r auen | di ze
Speci 1 CapPy o oo st pER STRATECTI AR TS ACBHR pRRIHENRY . ké ©

hybri di zhain@eactibn (UCRE {1998y (sels, e &, W, Génomics, 4560 G93BY); dakdegreh, Beimet,| , ed.

MOLECULAR I ; LABORATORY NUAL d ED.),. Vols,..1-3, Cold Sprir
Har bor @ﬁbéjpg?\' &&%82; sﬂ&[ﬂmﬁﬁ‘/ﬁ@%@@gﬁw !E%szkmoedm,&gyaﬁghgg ,
ed. Johk Wil P¥odSNaP AZad SEUSA NG YRy ggg%??% z; sdif QIR dRéquéebbigidisod N

Bl OCHEM STRY AND MOLECULAR BI OLOGY: TI ON "W TH NUCLEI C"ACl D PROBES,
PART | . (sfiecogy GuattliNProeNatl Acad Spr UBA; 871874 (1990 sQBetetkplicass aviplificationy.
(1993). ,[10182] cengr Y Stri.ngen L) are sel to.bhe about 5-10
C | ower (%eﬁa‘f‘ig‘t’ ?@@hg%lww&ng&%ﬁ?%l #lgpﬂ)’rﬁﬁ%’ﬂﬁ%ﬁ ﬁ'ﬁqu 5‘3’3} ceei at a

def i ned amplificatidn H84! Red) b g, Brdg, Mol Eell Peobes M2 -2 12(1096)) @hd deHer RYA i Oni C
strength, pH, and nucleic concentration) at which 50% of the probes

conpl emPAbyAefaseanediated mcgmﬂum@,cm&BmC@n@mathsstn@aogtse%a'a?| i brium
(as the ay & . pp£ Ry, . . 5Q% pr obes
are occupl e?l’ aeﬁ@gﬁlﬁﬁ%ﬁ?luw.?qgﬁ legrlgl?)’?éﬁg’? |k0%gls‘3-\n ’Ié%'e??ﬁ%%@ggﬁ'n whi ch

t he sal #,688/198rand 416831202 sSdeknandr) Biotadtmologly, 03:563-604 (1895an, typical |y about
0.01 to 1.0 Msodiumion concentration (or other salts) at pH 7.0 to 8.3
and theg stiol 6f Nacléic Acgdst about 300C for short probes (e.g., 10 to 50
nucl eoti des) and at | east about 60C for |ong probes (e.g., greater than 50

nucl eot {68} . Sthé MYERIonGROLY RORLAI? rédontbifdt BGEER\UR s \thdt hybfizé d8ddri on

of destabilizing agents such as fonnam de as described in_Sanbrook (cited
above) . stEngentiqgndisions teperexgmipldsy iseluence ofthe inveotion. il gltemativg aspectith¢ east

two ti . ha r Qund nef.er abl 0 tines backaround iy ' :
ol aPTinR Saabfs aREhEY Seber bontiPiss ARGITD SRR RROMoRREE B ..
50% f or gminigelet, cobditions; a8 REoHGISMHS arthidiig idestrived Aerein. TheSom&hodoeh betas&DS
I ncubated at 65 C, with a wash in 0.2x SSC and 0.1% SDS at 65 C. For

sel ect i {isplatespncleie peidnhofthe inveatiomn, a positive signal (e.g.,
identification of a nucleic acid of the invention) is about 10 tines
backgr olid%hy br Indilteenative aspeetsi mipleic atiddof theienantion epdefined bysheinabiliiito used

to identify,.nucleic acids within the ope qf the invention,i de g. .,
nybr i PHRTR e Sfheptloftidel e BGEHRF foul e NGkl e R b o
W02011/ ghcleieAbidld ke ihvehtii) 233 they can be at least 5, 10, 15, 20, 25, 30, 35, 40, 50, 55, 60,.

65, 70, 75, 80, 90, 100, 150, 200, 250, 300, 350, 400, 450, 500,550, 600, 650, 700, 750, 800

or more residues in length, or, the full length of a gene or coding sequence, e.g., cDNA.

Nucleic acids shorter than full length are also included. These nucleic acids can be useful as, -
e.g., hybridization probes, labeling probes, PCR oligonucleotide probes, iRNA, antisense or
sequences encoding antibody binding peptides (epitopes), motifs, active sites and the like.

[0180] As used herein, the term “selectively (or specifically) hybridizes to” refers to the
binding, duplexing, or hybridizing of a molecule to a particular nucleotide sequence under
stringent hybridization conditions when that sequence is present in a complex mixture (e.g.,
total cellular or library DNA or RNA), wherein the particular nucleotide sequence is detected
at least at about 10 times background. In one aspect, a nucleic acid can be determined to be

within the scope of the invention by its ability to hybridize under stringent conditions to a
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1% SDS at 42C, or hybridization in a buffer conprising 5x SSC and 1% SDS at
65 C, both with a wash of 0.2x SSC and 0.1% SDS at 65 C. In the present

di scl osurwo 2gam@spic6 DNA or cDNA conpri sing nucl ei ¢ aci decofsceiw/obewsent i on
can be identified in standard Sout hern bl ots under stringent conditions
usi ng the nucleic acid sequences disclosed here. Additional stringent:

condi t i amsleicdcié otherwigbdeéteiniatd &6 itRini tHE Sdpklof MeGhGérftiof fhih abiiehi n t he

scope of the invention), are those which include a hybridization in a buffer
of 40% feSFMBIArYIEequenggs degeribed heremd, at 37 C. [ 0183] However, the sel ection of
a hybridization format is not critical - it is the 'stringency of the wash
condi t i 488 hat Asased harein, the derovfrtiingenhbyhridizatiodepaditions? refees toeonditions | ei ¢

aci d is ywithi J L avention, Wash condifions used tq jdentify
nucl ei c u}gg&(}gﬁ\?\nﬁ? ﬁl n ﬂﬁ@ cggie&%ééﬂg%ég?tﬁ\%?ﬁq}’%wi ﬁ'@fcﬁh&m %%‘Pﬁ"é%ﬁ“f’a |
concent oénudeicakidybotrot fo Ohensbgaencat iPsigrifikast anduRbE positVE sighalib.gl, €ast
about 50 C'%r about 55 C tq ahout 60 C or, a salt concentration of about

0.15 M gsafiligationo lrltﬁlel%‘aﬁ?’? ths ipyentiop)is apput L) tmes backexound bxlgmdizatiw)-about
.2 .
0. 2X SSGtritfgeft sHARRIR H %Q@n&ldeg&?&gtr ;E&lfﬁgl ﬁggxftl‘cg;{néa &H‘ere%?m%utg?st%%&‘ft 60

C for about™ 15 to about 20 m nutes on conpleX 1s Washed
twi ce wlonger seqienceohybridize spesificallycahigher tatperatunds. Ahextensive §ifde aohtai ni ng

0 1% SDS.at . t t for 15 minut 1d hed twice by 0.1X
3SC contPiiFE SRRk sGs RindR e Samioal andftussell ay dORECXE ARt | ons.
See SamOLONING A $XBORATORS MANUAL (RIS VL. 108, &fld §§&1%Hfaﬁﬁﬁ' and

[
equi val ent conditions. Determ ning the Degree of Sequenc entity

[ 0184] Fhrbarateny (20915 HRRENGPROY 3 IN MOLEEHIAR BIQtOG sAusubef ed.ence

sequenc twrnbi > . C r en Usi equence
conpari g%hrlll glﬂ\gégrgg ?ﬂﬁ%@?ﬁ%ﬁ%@@?@?&d@@%ﬂ%@ﬁ@@g d into a
conput eBIOEHEMIFTRI & ND MOLBEEUEAR BIOULEKE Y HYBRIDII A TROR WA NIAFPCEIC

paraneters_are designated. Default program

sequenc | rogra : . I

par anet @%ﬁ%ﬂ%@ﬁ% Io Thegry and, Nurlgic AsidRrepasation; Tiisssa, etb Elsghier. Y. The
sequencgggg)ﬁpari son algorithmthen cal cul ates the percent sequence
identities Tor the test sequences relative to the reference sequence, based

on the am . r uence €o riLson of I C_QcCi and
protein ,lgt e B(E h%ﬁ%@%ﬁﬁggﬂs ol g Sﬁlcﬁgﬁ%?/h? 8‘?‘6&531%%@”5?' 8’6‘?&@%%_ and
t he def theimalpacltingpeins] fbr ke speeidicliel@iics ana Befintdqenic k&S HH. TRE TSR N,
the term "congr‘llﬁcfegg ndow'. i ncludes reference to a segnent of any one of

the nuni&P § nicstrength sphl candanpcleig pencamtragion) at whick 58%iofg of

bout - 160 ey Rl SPt Rt oD b lBBR G e ©

conpar eldrgebseuendes renpresant iuexvess, af Tinh S0%asfehapiobes arefo zﬁléquitﬁbﬂﬁﬁl?,t i ons
after ti%nt%,\}ft se encga gr&}@o‘%léi r’rﬁ\,ll #g‘waﬁl i gned. Met hods of alignnment of-
sequenceSOEGH coBhHeRs Wil be thosem whig ajtcopgenteation isdess then abaut 40Mnt  of
sequencRIiun®§ ,ﬁgﬁp@‘ﬂ' 1 . : :
al gorithm of éSm' th &W%Pg%%&ﬁkg\wﬁg‘g%?%ogﬁmﬂg%r} Q’Sé’?%ﬁ%‘ysp?@?gym ogy
al i gnetad. hangbihietemperatureisdt leastrabdud§0ust for sHork/ptobs (d.g., HBtoASBncldTdys) by
t he se L, .8l 00 kap nmet hod of Pearson & Lj pman, .Proc Natl Acad Sci
USA, 8%%&%&%@@} {S@pd;f%’c}ﬂ%i’%’?’ﬁ i %ﬁﬁ@ﬁﬁ’ﬁf‘gﬂi”&‘ﬁ@"eﬁ_ TRIGBER gor i t hns
( FASTDRohéitionk birg186 bé 6hievedlvi theNallitionalf d@&ﬁﬁiﬁ&in%‘l@elﬁk QUERis $8kmamide
I nformation), GAP, BESTFIT, FASTA, and TFASTA in the Wsconsin netics
Sof t wards desczibsddn Sembrok sitedzhove) Fochighstrimzeacyshytritization, 3 pdititvessignal W ) |
or by | G vy | ctio see .f.... Ausuhel et al .,
Curr en'[{§l Bﬁ%%?%kg‘%%@%@?ﬂ%ﬁ%ﬁb@ﬁ%@%&mp%ﬁn% RBP@%r r ed
exanpl digh steingedcyaristringent tbridization tedli@odsihcligs:eSS0% friani8e, 5R'YSC and

1% SDS incubated at 42 °C or 5x SSC and 1% SDS incubated at 65 °C, with a wash in 0.2x

SSC and 0.1% SDS at 65 °C. For selective or specific hybridization, a positive signal (e.g.,

identification of a nucleic acid of the invention) is about 10 times background hybridization.
Stringent hybridization conditions that are used to identify nucleic acids within the scope of

the invention include, e.g., hybridization in a buffer comprising 50% formamide, 5x SSC, and ﬁ
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sequence identity and sequence simlarity is the FASTA algorithm which is
described in Pearson & Lipman, Proc Nat! Acad Sci USA, 85:2444 (1988). See
al so PearwonpiiMstdsods Enzynol, 266:227-258 (1996). Pref ecrsd2pmroansser s
used in a FASTA alignnment of DNA sequences to calculate percent identity
are optimzed, BL50 Matrix 15: -5, k-tuplt- 2; joining penalty= 40,

optim zat i Qs 28, ., 9ap, penal ty -.12, | ength penalty =-2: and wi dt h=_16.
10 1871_Aﬂ%’t% atp‘éefcg PFElgb‘é‘ﬁé‘fFénéﬂ &bugaf’gfﬂql?mﬁw& SSCaind 1% §BSet £8°C, both -

det er m with g waish 6E0Rx IFCUAIE 19X bi o5 &N EidkueBr 4 BLAST
and BLAST 2.0 al .gpr'ixthm_s, whi ch are desc??be |€1&§\F%gl§#ﬁ’ %%Xgﬁéﬁb%‘ugr Aci ds
Res, 25¢RNAcompoisingmwelejc acidshithe invemtionstandie identifietllin Biandard Sb6théAitblats0
(1990), L - d BLAST 2.0 are used, w.th the. parameters
descri blg{ gfigﬁér#‘é{)%mag@%gﬁ@e 63%18‘8 r?f:‘%ssgﬂﬂ%’r‘fﬁ%g'is%%& lﬁe'f"’dﬁmﬁ) nucl ei c
aci ds eastingenpeaiditionsfoit suh hpbedizativhs (SAHEME) Buéleic deRTs vakHTh Bt ﬁbﬁf theal yses
i's publ. Cfla‘ﬁi %al | abl e t_hr_ouF;h the National Center for Biotechnol ogy '

| nf or nefYgHiophite thosewdtichinsuda jahyhridizatéar in a buffes ofEYr formamidey bM/ BNeCli r st

i dent i fio, R§HFYt3H cgcori ng sequence pairs (HSPs) by identifying short words
of length Win the query sequence, which either match or satisfy sone

posi ti | ue | T, whe |igned . with a.wrd.of {he sane

| engt h\’[iﬁ}lﬁ’sj da?II gﬁ)‘jaéggé Qfeéqsglee%g‘gﬁ gﬂa Pghrdg?agippgm% 1sag°qt°ﬁlg\éﬁe"l— g‘ﬁﬁ&*‘?‘lood wor d
score tstmimgehoy of thélwtask borditémsl that setiforth)the JdtistfornsWHitlaletehia Metheps wor d
hits act as. se lr%Is far initiatjng searches to find | onger HSPs containi ng

them THE iWithin the scope.of#ba inventien- W ash-conditions usedteddawidynudeigence f or
as far i ' Wolalc re, c ' : i

oo o6 SRS WML Hne b ARTncRAE Ce.t £ BIPEH AR ao0lBOTMOHE |,

(r ewar dt pdrandfastemperatire obat lewst about GOr°€sordibost, 5510vayaboud$0 a0ora 6alenal ty.

f t chi i : <. 0). i jd WO
3031/ orBhesBleBAot S0R000s BISMBERL af T e abgli S mimies e st canesairationyof
cal cul absutt0EX S8 attérviBeratid 6F at FdseatuP B0 oF of Qﬁod%%fsdd?ota%?gﬁ(gﬁ%@fr oy the
y

direction are halted when: the cumul ative alignnment score
quant i #hout 151te gbeut2Orminutesneraticihybrdizetionicomplix icwashied twice vethos solgies  t 0

Zero Ooft,: A C i_on. .of e negative-scoring
et dud i St codfon P aRER AR LSt Foafingd e NS R Pp BB bR SrhAr
al gor i miinutpauRinhte washiid Mo@wb.mcw@édﬂtﬂﬁi_nghm%m bt 64 40/ f*N38 magkd; of the
alignnment. The BLASTN program (for nucl eoti de sequences) uses as defaults a

wor dl eRfteAuivalenteonditions Seednmbraek, dijssam andiAusybelviepa deseriptiam df §SEduffer i son
of bot B, $L&HARd L.an no aci d sequences, the BLASTP program uses as
defaul ts ?mrﬁtgﬁg@ﬁﬁg} 3, and expectation (E) of 10, and the BLOSUMG2

scorin X ( Heni f & i kaff, Proc Natl Acad Sci USA, 89:10915
(1989) °§%ﬁ%§rﬁ'§%“o%?%%ﬁﬂ on (E) of 10, ME5, N=-4, and a .
corrparwl?a of both strands. [0188 ;I;Pﬁ BLAST al gorithm al so perfornms a
statis ]~ arffir pequenge com Ri Y OB ISANERrC ARt asafgtnencs spaueace,dog. |
Kar |'i nwhichl tbst @ & 26 cOpared i : Hate ) X
nmeasure of sim g?fty prowf’dSﬁoﬁgﬁ%mgﬁﬁ%%&g@%ﬁﬁgﬁS‘%Bﬁig*ﬁ)é’n‘ﬁ?%gt sum
pr obabreferegce segngnces aiei eptered inta al esmputer, subsequénca codrdiratespre desbgratady ifby

whi ch en _t nucl eotide or am no aci.d se ces woul d occur b
ch:anceiil or é)?g% onee %\ggﬁltgl%prgg'fa@ pyagg gg%g%}gg?tﬁ&ﬂi&aﬁbp@g?@ er enge Y
sequenparainbtetd CanHeRlsk@ Sr aRteifafivOPRRinkiets/canbeeSTpiRRA megaeﬁca’e test

nucleic acid to the reference nucleic acid is | ess than about 0.2, nore
pr ef er W3nparisen algoptmm them alaglates the percemssequanet ifeatitios foe the testznquences 0. 001.

[ 0189] HNRRP f lagorithmis PILEUR. PILEUP creates a

mul tiple segﬁence al'l S(r%%%ngéﬁ’ggn%da&gﬁsBf)o%?mrpgfaﬂeletﬂ's's%ﬂlfgﬂ‘éeé‘geusi ng

p (rj ogr eemhpafisoplafnm'lleie agids gﬂmpmang,ghélgnwsrranathlimswizpzﬁaafilmsme&&sisﬁquence
identity,. lt also plots tree or dendogram show ng the clustering :

rel atiéfﬁgﬁi%@ﬂ@a@‘gt@réﬁ‘@RWﬁPﬁMﬁdbﬂﬁwmﬁ@da simplification of
t he pr%gr essive alignment nmethod of Feng & Doolittle, J Ml Evol, ’

35: 351103881 ( 19msed hereinthetgrm ({semiparison windew” insludes refetenceitodesegnichtof by

H ggin ’ (@ i knl-153.(198 The program can al i u o 300
seque n%laétféggé% %Lpﬁgér(ngflo rrtaé%%fléﬁ ?H&Eﬁ se%d:p% %I‘%&PPH &n%ﬁn%rﬁq&?“ggé ds.
The muotG00| esually gbo 50 tp abeetPO0EmbAOIsIEYabdut 1 0@ td @bdutil S€ imwhianent of the
two nost simlar sequences, producing a cluster of two aligned sequences.
This cluster is then aligned to the next nost rel ated sequence or cluster
of aligned sequences. Two cl usters o045 sequences are aligned by a sinple
extension of the pairw se alignment of two individual sequences. The final
alignnment is achieved by a series of progressive, pairw se alignnments. The
programis run by designating specific sequences and their am no acid or

o, oy o




paranmeters. Using PILEUP, a reference sequence is conpared to other test
sequences to determ ne the percent sequence identity relationship using the
f ol | owi ngwpavamestans: default gap wei ght (3.00), defaul tcyas20®Rgdds wei ght
(0.10), and weighted end gaps. PILEUP can be obtained fromthe GCG sequence
anal ysi s software package, e.g., ver5|on 7.0 (Devereaux et al., Nuc Acids

Res, 12:387-395 1984 019 Anot her rred exa of .an_al gorithm
that i sseg‘éﬁ“l“%ﬁ?‘é %F‘?F %RWC gﬁ’ﬁé%‘eé‘%ﬁgh%f BPE M Rent s is the
CLUSTALpkR0RS h AP the- h&mifaen&g ad optintWII5/ aliffibd] MEBSds Falighrhdnt4F86queho&) ) .

Cl ustal’'Wperforns ai rwi se conparisons between groups of sequences
and asdfentomparisheare welb- ownmthslaet Qptigghelignisng eﬁsqqr}errf@mw@yma@ﬂ? open

and_Can. b AR e E0A b 5210081 onklo P e A 6ASARE W YlomabOhadipp act d

al i gnERLSS Vv gorl e use as a proteln weight" matrix

g- g(iglligﬁ[ﬁth&Z?Sﬂ(mf),,b)lﬂﬁéhoﬁialdgyhhgﬁinaﬁlalgmd maF Ne@8itmath 30 Wunsdlg I Mol - f
used herein, the term. " seqyence ide [s to.a ure o

si ni | arBip} 4§é‘f‘§éé?17oénl?3h@eéﬁqfﬁhfﬂr e n e&l@p@@tﬁ%ﬁ%} E&’i‘&?"cgﬁ’c{ﬁ asur ed

usi ng MELQAALS ISH0WA: 2494%%82%» g&ﬁwﬁeﬁ%s betledenl Sopithk91921As

used herein, the’te tical © or perce Identity," in the context of

two or (FASTDR (ntelligeacticsy, Bl:ASE(Yptigral Gentgeﬁm&cmgdlcaldﬂ@ma@on)mﬁf\é’s nor e

o o o PRSI B0T 3 AT b auESpR Gl BB TR St oot o°

| dent i tGompuitel Gfowp! 37588 enced3k, Mﬁﬂﬁsorﬁm S59p makAl aﬂg%elﬂaf{dvﬁﬁ&b 94% 95%
96% 97% 98% or 99% or nore |dent|t% over a_specified regi
conpar duspeatiom(segeegl, Avsubehstioky Froent Rretospls dm dol W%"@Sﬁﬂé??%%\’i’ﬁ&\dOW

or designated region as neasured using one of the foll ow ng sequence
conpar i [@t86]al gdr prefemed exatplernfian al gosithry et ds sxutnhle\fosmmmmg@etqeah

[ 0193] As used the term.' subst I dent | nt ext‘ of
t wo nucﬁeﬂ?%‘cﬁ&‘{]eaé%'oqndpgﬁﬂmﬁm@ & tﬁ%i:é%b-lgy &ﬂ (r%r‘glrlceh '8 éigucré@g%gpor
subsequeafea & Dimda PRoiiatl Aasd SETUSA, §522444 ﬁﬁ@%) Séé &l80 Péarbong MetH&h)
preferably at | east 80% nost preferably at east_90% or, at | east. 95%

nucl eotEmmll 2601233258 d”@sl’tﬁf@ﬁ%@i@@?fs in AP hAZEmEnto NGy 1 or

maxi mun respo old e e
corrparl §$gt§rcggcﬁmg8er%%§}q§&§ a%g *ﬁ ec on Gérl qgléblsy?%ﬂg:éuﬂ)%ﬂ%t i al
i denti tpbnﬂ}ﬁyﬁh(ﬁ? opHififizatione P8 papdpenialty - KX gup tength penalty ~2; ahd hadtht 1&bout - 50
bases or residues in length, nore preferably over a region of at |east:

about 1igPghas eAmdthel Prifeiv@Pex 64 porithfy AAEE kititdbiefos deeaningsy peﬁ-eent
substantially identical WD 2011/062560PCT/ S&010/ 000438 over at
@'ﬁ&i‘s are

about 1s8Qudngs édentity anssieduense sinpilagityrgeerthe BAANT and BEAST2.0
substantl gLl ¥inbd! H A1 84" NulA SN RES25:3888.8467 (M?),%ﬂmtgcmﬁgk a3y

Mol Biol, 215:403-410 (1990), respectively. BLAST and BLAST 2.0 are used, with the

parameters described herein, to determine percent sequence identity for the nucleic acids and

proteins of the invention. Software for performing BLAST analyses is publicly available
through the National Center for Biotechnology Information (http://www.ncbi.nlm.nih.gov/).
This algorithm involves first identifying high scoring sequence pairs (HSPs) by identifying
short words of length W in the query sequence, which either match or satisfy some positive-

| valued threshold score T when aligned with a word of the same length in a database ’
sequence. T is referred to as the neighborhood word score threshold (Altschul ez al., supra).
These initial neighborhood word hits act as seeds for initiating searches to find longer HSPs
containing them. The word hits are extended in both directions along each sequence for as far -
as the cumulative alignment score can be increased. Cumulative scores are calculated using,
for nucleotide sequences, the parameters M (reward score for a pair of matching residues;

always > 0) and N (penalty score for mismatching residues; always < 0). For amino acid
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[ 0194] As used herein, the terns "honol ogy" and "identity"” in the context of
two or nore nucleic acids or polypeptide sequences, refer to two or nore
sequenceswonosiuisswguences that are the sane or have a spetisG2ed/opesgent age
of ami no acid residues or nucleotides that are the same when conpared and
al igned for maxi mum correspondence over a conparison w ndow or designated

regi on as_peasured. usi an mber of seque conpard son. al gorithng or by
mnual BRI A dr eI Sy Gle BESHER R vE R congmionst e v
s equen s 4R BachWiredforPare BhREEWEEN: (the Wih@btivEA gnBRAY 66 RalBofr Bypar ed. Wen
using a se(;l;ence conparison algorithm test and reference sequences are

ent er eQuaRity Xafremyisrnaximum aehigyed veluecthe cumplative segre gaesstogiern arcbelaw,
necess 0 [ r esi ted.
Dot au o to, B8RO RMERGLORRYr ol nBEAT ARG A EReBhEE TS, | |
desi gnaitket. seqirmce &eached. TinBRASTailgaithharpardnietes oW, T pdrdUX detefininB ¢heper cent

sequence identities for the test sequences relative to the reference .
sequen 5@}s_ltb‘ﬂ§'€d‘dc§ﬂe‘?dﬁ§rtb‘? g'@ﬁ*‘ﬁ‘h‘?“ﬁafb&%'t‘% TN progrgm (forpyclsotide seyengestiow’, as
used h@s&idd.defadfis u%dleegtﬁrmc&1t19a@e,§1%eaﬁaﬁg@foﬁwmém%aﬁ g numbers of

conti guous residues. For exarnple, in alternati've aspects of the i nventi on,
cont i neompanisesiof beth strands. kgr amynchasidsdguenneg,0the BLASTH plogranenses las défaalts

exenpl ar. | vpept,i de, or nucl ej id sequ he i.nvention are

conpar gy’ ({rgpe%gﬁ@?érﬁceé‘p%ﬁ@ht@ Oggfclot M@ﬁﬂﬁfﬁm SEPRSMETEUSTs posi ti ons
af ter HeRiKof& IRAUSTE PFocNEtl Aehd 581 USA289:90815 (199?_%1@@&@@%50 exanpl es
of specific aspects for carrying out the present disclosure are offered for
i |1 ust FERGCtAlOp (Ehoisk: Mimih, \W=-4nand-g eomparispmpEbefbgtrands. i nit the scope of the
present disclosure in any way. EXEMPLARY ASPECTS EXAMPLE 1 Preparation of
Ant i ge1188honeFhe BLAST pigority alsetpegfonms astatistical apalysisofthe singitdntyne

pr ot ei - -1) of YLLEM SE {@ : no rep d |
desi gngﬁ}’eélkg?%ssgggan%ﬁhsegh&é%%% H‘% ﬁ‘bﬁwﬁﬁé‘ff‘%@%aﬁg%ﬁé%ﬁm |y
f ol ded(1998))e0at hicagiire of siaiilarieypvidet byeRe BLAST dthdyithalik theawallestin | ght
chain plus an antigenic peptide of SEQID NO 7.

probability (P(N)), which provides an indication of the probability by which a match between

two nucleotide or amino acid sequences would occur by chance. For example, a nucleic acid

is considered similar to a reference sequence if the smallest sum probability in a comparison

of the test nucleic acid to the reference nucleic acid is less than about 0.2, more preferably

less than about 0.01, and most preferably less than about 0.001.

[0189] Another example of a useful algorithm is PILEUP. PILEUP creates a multiple :
sequence alignment from a group of related sequences using progressive, pairwise alignments -
to show relationship and percent sequence identity. It also plots a tree or dendogram showing
the clustering relationships used to create the alignment. PILEUP uses a simplification of thé
progressive alignment method of Feng & Doolittle, J Mol Evol, 35:351-360 (1987). The |
method used is similar to the method described by Higgins & Sharp, CABIOS, 5:151-153

- (1989). The program can align up to 300 sequences, each of a maximum length of 5,000 -
nucleotides or amino acids. The multiple alignment procedure begins with the pairwisé
alignment of the two most similar sequences, producing a cluster of two aligned sequences.
This cluster is then aligned to the next most related sequence or cluster of aligned sequences.
Two clusters of sequences are aligned by a simple extension of the pairwise alignment of two -
individual sequences. The final alignment is achieved by a series of progressive, pairwise
alignments. The program is run by designating specific sequences and their amino acid or-

nucleotide coordinates for regions of sequence comparison and by designating the program
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WO 2011/ 062560PCT/ SG2010/ 000438 [ 0198] Human maj or hi stoconpatibility
conplex (MHC) class-I HLA-A201 heavy chains (HC) and |ight chains (LC) (B2
m cr ogl obwbi20)1/068568 expr essed as reconbi nant proteins i pCBls2tob/00B8
(I'nvitrogen, Singapore). The heavy and |ight chains were isol ated as

I ncl usi on bodi es and dissolved in 8Murea. Figure 2(A) shows the result of
an SDS-;,EA%% ta6i 8qilen6d isldomparedlté-othies tedbsceRsites were
anal yzed. 6%3{%%?%%;%?%&%5 de 'géfl_SSEQ %7 from Ll\/Pé-ql of EBV was
then sdeteoning thepeicens sequence identitytrpletienshimesing the fellowigs paramsters: defaulior m

HLA- LMP-1 pept ide rs jin vitr. inO N h S used
to purisfd “Pﬁéltt hﬂﬁ@ﬂﬁ%ﬁ? ﬁ%@%?ﬂ&ts@gﬁ%ﬁy?@g%@%#ﬁg |)é¥‘aﬁs%?j

pr ot ei pblaisedi ffbr felBBGARGERIY ahdlPbiSiofPratiphckagad.£ | versiohT-(Fidvereaak ys5i s of
the purified folded nononers. Peak A (fraction A) at 19 m nutes contai ned

| i ght ¢halNHe AsissResold:387R2t €984Peak B (fraction B) ‘at 36-37 minutes

cont ai ned both heavy chain (3510) and light chain (12kD). . L

[ 0200] EO¥90] r maAnether praferted ssample of an timpisguitablg fosmyltiple DR ned

fully fol.ded.H A LNVP- 1. ' ' | i a
non. He Ut 151§ ainpRee sisBfRplsdE eROOTRT AL N Brdife (Mol by 0 AT, 2
Ver e pQek,cxb:4673-4930 (Y9%4)). (Thstal§é perfrans multiptepairwiseccompanisoebetweén HLA
oou t s SAbEncsp apd svAmbIGhdher WP SeURIG A BB Honh OF DUReIoks GHby |
resu 1 ‘ y

f ol ded. PAVIR Y - W = &gg{ : - : ] hmfPadi td, est ed
for thgplrzrpcapa fég%mé?n éﬁ%@ggﬁ???g%ﬁ@@gﬁs “Fi c?ﬁ? D) shows
t hat t itiee BEOSHIME algorithmal carobe mdm?rdtehﬂwﬁghﬁmmixﬂieﬂfkvffp%gl > §Bfor

(left e VEr Sus ( r r (right panel). This confirnmed that
t he HL%E‘@I#@ S%é@&r"u%ﬁ@%%gb%{i%@?ﬁ ded correctly prior to their use for
I mmuni Ang m ce, EXANPLE 2 | nmuni zati on %ﬁaﬂ%{ogétse Wth HLA- -1 Peptide
Monomed€I31h2024s wsrd herein, thpterm, sgayeee HSRUBYe reiers g / TRSaRNES 4 S ¥ used as
a sour W%fm i ! ' dsthg MBMBEFREbwRRinb/ C

m ce. (Ii—)grra e%%(g%dr;ﬁp%g&wg%i &%éi%géyﬁﬁgg%iﬁfegneaﬁ y with 25 pg of
puri fi ¢k drt, Aughegt those describedrbtelowr 100 gl of Conpl et e Freunds adj uvant
(Sigma- Al drich, Singapore). Mce were |later boosted intraperitonegly with
25 gg ¢6192he sAsasditive¢iR) the fernsCidantiedl? ofpervem SidefiityithinAhel cortext ofitwgapor e)

at days 21 and 35, A fipnal inptravenous boost via the tale vei nbof 2514 of
t he samore nucleic acids or polypeptide sequences, refer to two or more sequences or subsequences

that are the same or have a specified percentage of amino acid residues or nucleotides that are
the same (i.e., 60% identity, preferably 65%, 70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%,
94%, 95%, 96%, 97%, 98%, or 99% or more identity over a specified region, when compared
and aligned for maximum correspondence over a comparison window, or designated region
as measured using one of the following sequence comparison algorithms or by manual

alignment and visual inspection.

[0193] As used herein, the term “substantially identical,” in the context of two nucleic
acids or polypeptides, refers to two or more sequences or subsequences that have at least of at .
- least 60%, often at least 70%, preferably at least 80%, most preferably at least 90% or at least
95% nucleotide or amino acid residue identity, when conipared and aligned for maximum
correspondence, as measured using one of the following sequence comparison algorithms or
by visual inspection. Preferably, the substantial identity exists over a region of the sequences
that is at least about 50 bases or residues in length, more preferably over a region of at least

about 100 bases or residues, and most preferably the sequences are substantially identical |
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WD 2011/ 062560PCT/ SG2010/ 000438 nononer in sterile saline was given at day
42. The mce were then euthani zed by CO2 asphyxi ation at day 45 and their
spl eens awepviwmbicy renoved. EXAMPLE 3 Sel ection of B CellrscSpemésizg to
LMP-1 in the Context of the HLA-LMP-1 Conpl ex [0203] At day 45, splenocytes
were prepared by gentle honpgenizati on of the npbuse spleens through a 70 gm

sterile LAl nak i i or and shed twice in 20 m of
phospha?‘%?%tlf%graedﬂggpi%%\ésoﬁ% on ?ﬁ@?ﬁ%@ﬁ%ﬁgﬁc ﬁdﬁ‘!}{ﬂ‘_&ﬁs.a’%p| enocytes
wer e pedubstamihliyridéflical oven thesdngireleagihafithadodingRgions.nvi t rogen, Si ngapore) by
centrifugation at 300 Gfor 7 minutes at 4 C. Bcells with the desired:
speci fi[0194] wels uged héreigithedern® ‘hoyologPlafd SRS WehR cofttenPatd oM th 20
tig of biotinylated HLA-LMP-1 peptide nononers for 1 hour at 4C in 500.!al
of st erPP®E G asidsorpolypspds Spauences gafer o twoaranore spaisuaeh orshbsegnencee e

r enoveqpiy, ' P%gﬂﬁx | i Qf | . .

bi ot i n&fl ga{taé%\ﬁ%gh%%g% Qg‘fae?ﬁé Speé;\?fcle%ﬁgggfé '(raea((:%ltp)rfta%lfﬂ‘s'gsf%ﬁ’ Slgl%ﬁg?sh%atsaﬁ?f ace
of t he the sarhé¢ wherecorfipared and dligned fermmriximuch dayespondencedwer aponiphtisont y as t he
anti body. that the B.cell, secretes. Anti-biotip conjugated i rmuno-magnetic
beads. (YA AeapRAtatresion 1 morusd WG n: Bumbyr of Se@HaEn CPBPIMRO! 30 pi

bead Wi d B-cell
ea shms%mmgar PPhanval QhigSRERNAA WEshal ﬁs%rﬁgﬁ.gpr??%ﬁ%&%éigft?ﬁﬁﬁo Q#ad B-cells

t hr oug i nding to the biotinylated nono surface. Unbound
beads wequencepanast ahy referehéaty which tast sequences sretonimpareidn Whendusiig ast eri | e PBS.

The B th 1.ched ti I M | | - Bi ot ec,

&i ngapdraichey Eoriptri aEuian.ieet 2l FRPRDRe foabpatt oy ot Y oPPPLRE L |
wer e r gubseqdendy coordiriabs ai@@gs?@iatﬁ@ﬁ'xfe&é&a:gj aRSselpiiende Algofithnd pfigra PBS.

[ 0204] Pre-purifying the antigen specific cells prior to nyel'oma fusion

fr om t PETAMALTH Atelesignated. la@fp\%gp@mmmeéﬁréqm by yseds ortalernative panametenk ed. t o
! ; . ) e bt

have S DEAEEafod THE SRR o BBisN Bfdotith BEh ERRMARS o paXH sERERS. "

( Fi gur edemyitieEFoARR tEstbeduenicenrebitiveed thetreférdicEsdqueiie, Basetvnrth@piogesin Cel |

[ 0205] Sel ece;ted B cells from EXAMPLE 3 were fused with NS1 nyeloma cells
usi ng Parameters. '

-

[0195] A “comparison window”, as used herein, includes reference to a segment of any
one of the numbers of contiguous residues. For example, in alternative aspects of the

invention, continuous residues ranging anywhere from 20 to the full length of an eXemplary
polypeptide or nucleic acid sequence of the invention are compared to a reference sequence

of the same number of contiguous positions after the two sequences are optimally aligned.

[0196] The following examples of specific aspects for carrying out the present disclosure -
are offered for illustrative purposes only, and are not intended to limit the scope of the

present disclosure in any way.
EXEMPLARY ASPECTS
- EXAMPLE 1

Preparation of Anﬁgen/Monomer

[0197] The EBV antigen targeted was latent membrane protein-1 (LMP-1) of
YLLEMLWRL (SEQ ID NO:7). The monomer prepared was designed, expressed and an
FPLC purified recombinant, membrane free, fully folded, heterotrimeric complex of at least
one HLA-A201 heavy and light chain plus an antigenic peptide of SEQ ID NO:7.
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pol yet hyl ene glycol (PEG. MWelom cells were pipetted into 96-well
mcrotitre plates with peritoneal macrophage feeder |ayers in hypoxanthine
am nopt erwo 2bhyweone (HAT) nedi um (I nvitrogen, Si ngaporeXr/iSGRomiobisse

hybri doma col oni es were scored fromday 17 to day 28. WO :

2011/ 062560PCT/ SG2010/ 000438 Supernatants from hybri doma col oni es were

screen flqoqw cytonetry (i.e...fluorescer acti ed cell sortin
(Fac) JOrgRY o Einea, s tishodopumbibiiy SRp ex (M) CseniquA 2 hegoy chatts
HLA- A2QChamd 1ight e tL@F(Hﬁhh&élB&ﬁiﬂ)Wé EptesSbL RbombiRght préteins ih han
ELI SA screeni ng methods and thus, enables selection of only those -
hybri dB#23 E¢ddi dnvigrogény Bingapers); i Thecheavy ansblight shainpwesiisolatedws inclusion

muno e B¢ AR M b AT S e sl b BB P RO EER o
EBV- L Mproteia Rbh@aNofiHO afd £ OTgINEOA Dolies were shalyzed | at ency and tunorigenesis
and the targeting of LMP-1 expressing EBV-associated tunor cells in situ.

EXAVPLfp199fe! eThd fitiglhic SISEQ iy NOJarors LMY WEBRY Wadthed Qdlebtd®- 1
Speci fic Anti bodi es 102 Fl ow c?/_torretry was used to conpare the binding
1

af fi ni andrefolfled,withibeiHbA hegvyrand lightechrips to fsmglEAHLMP; hpeptide aronement @ f or

HLA: A20 ' i _ - _
Pt st oqv s AnfiiPERBaA R AetRp i Was b i PR B inpron it By ABhaws
gln Hlleﬁx_GZ?@lfsQﬁ)ﬂid (O igst_ plgeuatxi lituid bmfstﬂattfgrap_i?a(ﬁmléd pofilé B_,lc?{?ﬁ) SPS({A@E{ ﬁ 4,

ac | r . rLdona supenmatants w I clear SpecitTicity T10Or e
LMP- 1 isief 166 PRE M@m?@%ﬁw Asfragtion AJRb L BHTYIES ﬁ@t%w’shght

met hod ' | 87543l b cel |
ybr 1 gt Y S B P b B 3037 hiBles R B IR LIS i 1
HLA- A2(3bkDYyRnd ligiteahiain (ARkD).(gr ey hi stogram). 10208] The i nmunogl obulin .

| sotype test for anti HLA- A201/ LMP-1 nonocl onal anti bodies for clone

LMP1#2@R200Rs shenflimationrttgt fréctfon Bdiom therRPLCxdesiilts dboaé costained fullyXéldetiher
hybridoma clones with simlar specificiti ebi@é-rh se results indicate that

the cl Bhé-Eivirhpse aErs vs App esing eel bl WithanamdeaairneRappastl ght
chai n. where, fractions 1 and 2 collected from peak B were pooled and analyzed. The gel was

immunoblotted with the anti-HLA conformation specific monoclonal w6/32 (BD-
Pharmingen, Singapore). The results in Figure 2(C) confirmed that the purified monomer was
correctly folded.

[0201] HLA-LMP-1 peptide monomers were then tetramerized and tested for their

capacity to bind LMP-1 specific CD8+ T cells. Figure 2(D) shows that the tetramér bound to
the CD8+ T cells from an EBV positive donor (left panel) versus a control tetramer (right _
panel). This confirmed that the HLA-LMP-1 peptide monomers had folded correctly prior to. -

their use for immunizing mice.
EXAMPLE 2
Immunization of a Mouse With HLA-LMP-1 Peptide Monomers

[0202] The HLA-LMP-1 peptide monomers from EXAMPLE 1 were used as a source of
antigen to stimulate antibody responses in immunized Balb/C mice. Female Balb/C mice

were immunized intraperitoneally with 25 pug of purified HLA-peptide monomefs in 100 Ltl

of Complete Freunds adjuvant (Sigma-Aldrich, Singapore). Mice were later boosted
intraperitoneally with 25 pg of the same monomer in Incomplete Freunds (Sigma-Aldrich,
Singapore) at days 21 and 35. A final intravenous boost via the tale vein of 25 pg of the same .
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10209] Conf ocal m croscopy was used to determ ne whet her clone LMP1#226

coul d detect human B | ynphocyte cell lines naturally infected with EBV. The
desired fwoebimmadenty was the ability to detect natural pHLAGA2OMOASE- 1
pepti de nononmers generated during the course of an infection of human cells
with EBV. HLA-A2 negative B cell lines (i.e., 2E and RAJI), HLA-A201 B cell
l'ine (iméhomdrfid SRtileNatinéivis HRER aBife4d. ThdRideiwede thehfeRffahize@ bg CO,
super-infected with EBV for 24 hours prior to|labeling with a polyclonal

ant i - Hiasphyxiation|at day| 45 andytheirisplegns aseplicallyrgmogedand anal yzed by conf ocal

m croscopy. EBV infection of the HLA-A201 B cell line led to binding of the
nmonocl onal anti body from LMP1#226 EXAMMEEBesul ting staining pattern
co-localized with the polyclonal anti-HLA. No significant binding WO
2011/ 062 SedEbhSER CellOSPerific wek M1 dn tleelContexhef R HLA-LMPA L0Gplensi ti ve
B cell line treated under simlar conditions. Accordingly, it was shown
that Hy6e03301 peday 45 splenceyieSwer!préparedby gemfedmintugenizitiohofthe mouse
concentrations of EBV in vitro, could detect a significant gi%'r,iee, 0

ant i bodplesnsdronghcohumeterie cethyraing {Inwisogens SngeRore)nd,wash CF el }whi ch
HLA. 1 : : e ; \ ) ;

of ome TAPEFORAYGed S iyl RIS IR Sl SARRACSRE) ¢, fol

expr es yelleted ive56a1) aBisBfere@onical tubks(IAVitrogtr)\ SARADIrey by sasrifipatids ab300 G

variants of HLA- A2 o HLA- A203, . HLA- Azgtg and. HLA- A207 gg‘i at%al %’z,ed. The

changedor hmingtenatdiCy B sellrewith thedesied specifirityeerg prriled s IollgWsant s of

HLA- A2 L f. ol k- ' Ak S nRrER

illustr {e&eig‘:}l&n ﬁﬁl}é@ﬁéﬁa%ﬁeﬁa@ P??@hg?lag%ﬁ %%%/%?%%H&agne LN[LSl#?%G to

r ecognitgtr &thEXEInC3IIfSteriy/PBS a\56 il paBistyreresconivalubes) Bhbound idéhonfers |

i nes, CF801 and CMBO3 (HLA-A201) showed a good degr ee of binpding al ong
with cevere remexed boveahingthe sremrytesin A0 miod sterde PBR- Aho bigtisylted i vel y) .

Cell lines : %ﬁ? | 4 Logl

S uggestnlqonné) Wﬁ%?gﬁ@gm%%iﬁ%g@ﬁ%r P |dsj$r%gthr@ gs u %gqfﬁhéd]lsfadfg g rsgz‘r:lét?ﬂ%g?tthgpe
speci f ilgoron&s anEKANGIhE sémé bfecifidigtasahé antibiody ithedt dret B well séaretee dArii-tiotih s
[0211] LMP-1 expression was detected in | atently infected hunman B cells..

Lat ent SPRugated smmunomagnetc hepdsiMilfenyd-Riptes: Mnganore) WaRHFed &R s. Under -

t hese cj . | ' | bset of
goncs {REFeIERHBEBERD bR R pEE R shlonb R K| e oo B ot e
gl esen@célfs thiddgh b)iiﬁi(ixlfgto&he bmlmy?'tedl thynakeérs |(oﬁ ;ﬂheEB&all ismEMé: 1U|nhmdﬂdd:|:¢yds( Acc
em & Sci Co, USA) (top panel of Figure 10 . Fo t ent :
EBV- | nfiEate Edyeddy washingshe RRlenryiss %ﬁnmﬁ?gﬁtﬂéﬁ PRS- Lhe B els e %‘ﬁ“t o 10
years, ' : - A - @SS 1.0Ng; - Of Iy LMP-1
2cpr ovSHEEfd ) et FotunlfS (iRER H50lcs, Singhord)vid Bt St peitton
10( A) ) .(Figurao3jodonsspecifio cellsowigrespmovéd by finsing thesoludhus fokk mieiCin hwd ofised .as a
| oadi rn]/%te%?%éégl . [0212] A flow cytonetry based detection of surface '

HLA- L i de nononers on
[0204] Pre-purifying the antigen specific B cells prior to myeloma fusion from the
immunized mice, using a biotinylated form of the monomer linked to an immunomagnetic
bead greatly improved the percentage of hybridomas that have the correct specificity
compared to standard hybridoma approaches (Figure 5).

EXAMPLE 4
Fusion of Selected B Cell With Immortalized Cell

[0205] Selected B cells from EXAMPLE 3 were fused with NS1 myeloma cells using
polyethylene glycol (PEG). Myeloma cells were pipetted into 96-well microtitre plates with
peritoneal macrophage feeder layers in hypoxanthine aminopterin thymidine (HAT) medium
(Invitrogen, Singapore). Positive hybridoma colonies were scored from day 17 to day 28.
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| atent EBV infected B cell lines was carried out where the EBV imortalized
human B cell lines were stained wwth 0.5 |.ng of anti-HLA-A201/LMP-1 at 40
C for 20 wonutias2setel | s Were washed twice in ice cold plrospicate/obubs er ed
saline prior to incubation with 0.5 gig of goatanti-nmouse |gG Al exa-Fl uor
488 (Jackson Labs, USA) at 4C for 20 m nutes. Stained cells were washed

twice i@y i ng. fo ' 00 Al _of 1% WO
2011/ oegus‘_igg%cté\rt?é s%‘z’ﬂoqllg?oﬁgg@g pgjreg%%ﬁ&e o ﬂé’ﬁ‘g&é%%‘?% g"c?"oﬂr?lméesce“?e g
Bect on- Ditiykied celh setig (EACE))om HLAWAZ) Y meptitle posifivecel Hinds! Screchis\@ith i N

Fi gure B veal ed that t | atently infected human B cell .1i.nes that
expr es séggiw ?p@%’ﬁ/é’&s‘gvgf’rﬂrﬁnﬁﬁ?q“ﬁeé Sr9ate specideing than ELISA pereenisg ai ni ng

Wi th anhéthedyardd @3, chables debRiibr 8%&%%}%%&&6&1&&%@29@ @l anti body
can be utilized to detect latent |levels of LMP-1 "such as those found in EBV
associ AMBodigsor cel|s. EXAMPLE .7 Eval uati ng Overl apping Specificity -

Bet ween TCR-1i ke Antibodies and TCRs [0213] This EXAMPLE descri bes the -

char actl@206at i dile aionovlonilaptibedjesgreated aciording tdithieabave EXAMPIES rdpeesent i body
fromclgne LMP1#226 .and the TCR e gyed by totoxic T cells for the LMP-1
pept i delﬂll1 ea%%nloi%l%ﬁ\ gﬂﬂ?‘%ﬁ?gﬁﬁﬁeﬂ%&g eﬂ% ﬁéﬁ‘%%mé’ﬁtlﬁam‘? EfFFBgléLMH'l ne
speci f iantiged prioeessidprdsentafibh daringVatéhcPahll lifarFih @A’Igéﬁ'%b NP1
HLA- A201, gvvag enerated froma hgeMaI t hg huhngrll. e%iedslg]cel I el I ne sﬂ,ﬂémnglloyed
in a 5féprq8§n§%§é/-w§a9te§§mers@qllsmm.n MacAry et al., Inmunity, 20:95-106
(2004) to assay cytotoxic killing of cellular targets expressing the LMP-1
pepti de on HLA- A201. Briefly, tar ¥XAMPLESwere | abeled with 1 nC of 51Cr
(sodi um chromate) (GE-Heal thcare, Singapore) for 1 hour and were then
washed Sel¢ctioni of NeBhbcldrtal HybridumasiProduoingehAcA 201 /BMP-ArSjRtcfic Anfbédiassay .
The target cells were pulsed wwth 5mM LMP-1 peptide (SEQ ID NO 7) for 20

mi nut e40207) 37 CFloGoextomtisy was sedab compardhdbinbingheimifts 8L4itHodRPId de. Wen
S, were from cl one LMP1#226, the

t he target. C(EJIJL ﬂ,e-i ncubated wi th anti body ;
degr ee TRl BybHdema gl ling yupstnatants fopen HEA-AR0L expressinglunen Baell lindi cat ed
by i ncyesroth)|(f gﬁ, ohbh | L AAT 4 ( eckt nan
Coul terr(, Si ngégioér%(g‘." %ﬁrg]ﬁo ec}’ @%l%\% %@ﬁﬁ%@%@éé’}?@%ﬁ%gﬁ ap in
t he HLN@Zpor with ao il Ae:x4201 restiged petideyfrdnh influensd AYSEQADENO:$)qBiguré @M cl one
LMP1#2 L gure . MPLE 8 Determining bipnding affinity constants
[0214] %ﬁ‘&f‘ 5‘?#?%@%5% SuBffagtaps “(‘ga‘fq?)r SB?CI@F‘Shg’T thedsMP Zépmed’@t er ni ned
usi ng HIA-APoh GWére tHehfiBdArd selected using this methodology (Figure 4). Figure 4 shows

the staining pattern of a B cell hybridoma clone LMP1#226, which yields TCR-like

monoclonal antibodies with HLA-A201/LMP-1 speciﬁcity (grey histogram).

[0208]  The immunoglobulin isotype test for anti HLA-A201/LMP-1 monoclonal
antibodies for clone LMP1#226, as shown in Figure 6, was identical to that seen for 24 other
hybridoma clones with similar specificities. These results indicate that the clone LMP1#226 j

comprises a mouse IgG1 heavy chain and a Kappa light chain.

[0209] Confocal microscopy was used to determine whether clone LMP1#226 ‘could , v
~ detect human B lymphocyte cell lines naturally infected with EBV. The desired functionality '
was the ability to detect natural HLA-A201/LMP-1 peptide monomers generated during the
course of an infection of human cells with EBV. HLA-A2 negative B cell lines (i. é., 2E aﬁd
RAJI), HLA-A201 B cell line (i.e., CF986) and HLA-A203 B cell line (i.e., CF986) were
super-infected with EBV for 24 hours prior to labeling with a polyclonal anti-HLA class-I
and an antibody from LMP1#226 and analyzed by confocal microscopy. EBV infection of the
HLA-A201 B cell line led to binding of the monoclonal antibody from LMP1#226 and the
resulting staining pattern co-localized with the polyclonal anti-HLA. No significant binding
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(n-1) Kaff =2 (n [mMAY], -[rnAb]) in which: n =[nag], [mAg'] WO

2011/ 062560PCT/ SG2010/ 000438 [0215][mAb] is the concentration of free

anti gen swoesiymeséo[ MAg] is the concentration of free nmpoesicamaloobizadi ng
sites as determned at two different antigen concentrations (i.e., [mAg]t
and [mAg]t) (Beatty etal., J hnm Meth, 100:173-179 (1987)). [0216]Figure 7
shows t#gs @ét@&éd iahe RAJI P HLACAROY 6&&% Becefl¥ne Hetell u@erStif4! ¥Raitions.
ant i bodi es LMP1#226 and anti-HLA- A2) at increasing.

concent fAggardi gly@ft veastshgwa thak, Iré'éﬂoécmé e hamiap Bscel wgw—mfe@tﬁimgﬂpab

ng/m . I ing
f our - par agn%[&gatr@f’ggfg??c@% (%%@S Lé%?g %létag{e"wé onagu&‘éé%ﬁggﬁgl gher 't han
0. 393 fmmpalréd 1 EBVimegdative m&bmﬂz:oﬁtxqﬂmﬂslﬂxés “@mabmmmlmgamm to

have a &j g nding affinity (Kaff ='2.16 x 1013) for HLA-A201/LMP-1
nmononer g‘fﬁ ‘e 1: Kaff values for LNP1#226

[0210] The ability of antibodies from clone LMP1#226 to detect HLA-LMP-1 peptide

monomers in human cell lines expressing the Caucasian form of HLA-A2 (HLA-A201)
versus the Asian variants of HLA-A2, HLA-A203, HLA-A206 and HI.LA-A207 was analyzed
The changes in amino acid sequence expressed by the different variants of HLA-A2 plus their
frequency in Caucasian and Asian populations are illustrated in Figure 9A. The ability of
antibody from clone LMP1#226 to recognize these complexes by flow cytometry is shown in
Figure 9B. Cell lines, CF801 and CM803 (HLA-A201) showed a good degree of binding
along with cell lines, CM304 and CF1007 (HLA-A206 and HLA-A207 respectively). Cell
lines, CM392 and CM960 (HLA-A203) did not exhibit any binding suggesting that these
HLA-A2 polymorphisms result in different epitope specificities.

EXAMPLE 6
LMP-1 Detection in Latently Infected B Cells

[0211] LMP-1 expression was detected in latently infected human B cells. Latent
infection of EBV is normally associated with tumor cells. Under these circumstances, EBV
gene expression is restricted to a small subset of genes including LMP-1. 1x10° EBV |
transformed B cells were screened for the presence of LMP-1 using a commercially available -
anti-LMP-1 antibody (Acc Chem & Sci Co, USA) (top panel of Figure 10(A)). Four human .
latently EBV-infected B cell lines that have been maintained in culture for up to 10 years,
were studied for LMP-1 expression. Out of the four cell lines, LMP-1 expression in 50%, i.e.,
2 out of the 4 cell lines were shown (Figure 10(A)). A monoclonal antibody specific for '
. human HLA (HLA-HC) was used as a loading control.

[0212] A flow cytometry based detection of surface HLA-LMP-1 peptide monomers on
latent EBV infected B cell lines was carried out where the EBV immortalized humén B ceil
lines were stained with 0.5 pg of anti-HLA-A201/LMP-1 at 40 °C for 20 minutes. Cells were _
washed twice in ice cold phosphate buffered saline prior to incubation with 0.5 pug of goat- |
anti-mouse IgG-Alexa-Fluor 488 (Jackson Labs, USA) at 4 °C for 20 minutes. Stained cells
were washed twice in ice cold phosphate buffered saline, fixed with 500 pl of 1%
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Table 2: Kaff values for BB7.2 (pan anti-HLA-A2). BB7.2 is a commercially
avai l abl e anti-HLA-A2 anti body. [0217] Anti bodies from cl one LMP1#226 were
shown t o we 2ablm@2260 i nduce the NK cell nediated killingpofi/sEBMojondssgt ed,
transfornmed human B cells in a process ternmed anti body dependent. cel | ul ar
cytotoxicity (ADCC). Mirine spl enic NK cell effectors (based on their

eXPr by bbb B RAE b S e

cel | s wietiltsuisghdwe th Eigutes] 0By bvesied ffut iRAAh R inTodbd Rimad'BIRI 1Bed'didf S, the
nunber of human target cells killed was deternm ned based on the quantity

of 51Cr PeressedeldMPnl showed acsmall byt sigmificantshifiin suxéang)staining mathantibedys foma s

per cent r

(rean roRTMPIALI0) Shinelind B ishiBhdeinap oy 538 BE LVl BBl ) 6
i nducedeveelsoGMP+ L such addhpsedowdd in\HB 2 @ssbLiatedT0MBESABG2010/ 000438 NI C cel |
medi ated killing of the human targets pulsed with LMP-1 peptide conpared to
controls. [02181All publications EXKANMEIGYG applications cited in this.
specification are herein incorporated by reference in their entirety for

al | pur poseEviltatihg @3¢ appidg\Spéeiicity Btvedt TOR-fike ARitibodicd AR FERE ON Were

specifically and |nd|V|dua y I ndi cated to be incorporated by reference for

al | pur[oms M@&é&cﬁﬁ& é@&ﬁﬁ&!t&ﬂzah?i{ %?Bb&&g?ﬂ%ég cribed in

sonme detail of illustration and exanple clarity of
under stb&m CTC ¢ angibody frdinl glorm)bhﬂ’d#ﬂ& andothe T(ﬂR emploryad by sitotdxi¢ n t he

o AR SRR S B, RS oSBT o7
scope eklllife spaRififde theCl MIPOE peptid6) with SECPEPROFCTH K885 PRRAIH.A-A201,
was generated from a healthy human. This cell line was employed in a >!Cr release assay as
described in MacAry et al., Inmunity, 20:95-106 (2004) to assay cytotoxic killing of cellular |
targets expressing the LMP-1 peptide on HLA-A201. Briefly, target cells were labeled with 1
mCi of *'Cr (sodium chromate) (GE-Healthcare, Singapore) for 1 hour and were then washed

twice in RPMI-1640 prior to being employed as targets in our assay. The target cells were
pulsed with SmM LMP-1 peptide (SEQ ID NO:7) for 20 minutes at 37 °C. Controls were not
pulsed with the antigenic peptide. When the target cells were pre-incubated with antibody

from clone LMP1#226, the degree of cytotoxic killing by the CD8+ T cells was reduced, as
indicated by increased levels of *!Cr in the culture superﬁatants (TopCount, Beckman o
Coulter, Singapore). Diminished binding by the TCR suggests an overlap in the HLA—beptide '
complexes recognized by the T cells and antibody from clone LMP1#226 (Figureb 11).

EXAMPLE 8
Determining binding affinity constants

- [0214] The affinity binding constant (K.g) of clone LMP1#226 was determined using the

following formula:

(n-1)

Kt = 3 (a [matb], [mat],)

in which:

_[mdg],
[mAg'],
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What is clainmed: 1. A nethod of producing a T cell receptor-1like antibody,
the nmethod conprising the steps of: form ng an i mmunogen conprising a
nononer i cwbHGtpepicnde conpl ex; adm ni stering an ef f ecti veTasmenioooBst he

i mknunogen to a host-for eliciting an i nmune response to the peptide within
t he MHC- peptide conplex; selecting a B cell specific to the peptide in the
MHC- pept[o2ies corrPhg L is RS dHnbéhtAtibN BF e BRtigen sites| ' -
[ m’rortaI[i zed cell ;b(]and_ i sol ating an anfgiﬂf)é()ﬁ]%ﬁ}/si ﬁ%ﬂéﬁ%&ﬁg%ﬁﬁé’g%
The net Hisg menoslasrhbinding sites #s defermiradeit twe different gntigensesingentratigns(iB.,c el |

o 5, OB TR IBELERE B Limm e TR IROAEL L TeE s

conpl ex, reif. t C- tide conmplex is capable of hinding th cell;
angp bi n ‘.’%ﬁ“f t he19 ‘&“g“te? %‘”&q@ e’ﬁﬂ—“r&-"beé@ dgse f&&?ﬂﬂsgﬁuwetfw Bﬁkgﬂsei -?ﬂ°8f°Pg‘ 3
conj ugatantbditadi) LMP 1720 aft(ipBBI2 @haiHLA ANWR it éhsinponbinanes & nds to
the peptide in the MHC peptide conmplex with an affinity of at least 1 X
1010 | i fRHESRo BtigeReancerimmtions mnged fom 261108 nednk Thadataineirty as shownmine net hod
of clai i 4 ' ri .l _line
navi ng APaE AAEE2 ek B Wb 04l safarhbiBASERHos b Wimibed s ¥ e itdas' ' "

were no higher than 0.393 for all of the data points expressed. Clone LMP1#226 was shown

to have a high binding affinity (Kag= 2.16 x 10'%) for HLA-A201/LMP-1 monomers.

[Ag] [mAb] at ODsy

Kasr Average Kqg
(g/ml)  (ng/ml) &10°MY) )
100 18.59 ' 2.34 2.64+0.28x10"
50 25.31 2.90
25 25.60 2.68
Table 1: K g values for LMP1#226
[Ag] [mAb] at ODsg Kasr Average K.
(ng/ml)  (ng/ml) «10°MY) ™
120 26.102 0.57 7.17+2.6x10°
60 54.117 1.01
30 . 68.129 0.871
15 121.15 0.431

Table 2: Kuf values for BB7.2 (pan anti-HLA-A2). BB7.2 is a commercially availabie_
anti-HLA-A2 antibody. | |

[0217] Antibodies from clone LMP1#226 were shown to be able to induce the NK cell

~ mediated killing of EBV infected, transformed human B cells in a process termed antibody
dependent cellular cytotoxicity (ADCC). Murine splenic NK cell effectors (based on their
eXpression of NK1.1) were used with >'Cr labeled CIR.A2 cells as assay targets. The LMP-1
derived peptide was titrated onto the CIR.A2 target cells with unpulsed cells used as the |
negative control. Aﬁer 6 hours, the number of human target cells killed was determined based :
on the quantity of >'Cr released into the culture supernatant. Results were expressed as
percent specific lysis of LMP-1 peptide pulsed targets versus controls (mean of triplicate
wells +/- SEM). Antibodies derived from clone LMP1#226 induced a significant degree of
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5. An isolated antibody or fragment thereof, produced according to the
nmethod of claiml1. 6. The antibody of claim5, wherein the anti body binds
to the pepoOi2dd/icgsebhe MHC- peptide conplex with an af fi RCTBEGeo104D04BRast 1 X
1010 liter/nole, nmeasured as an association constant (Kai). 7. The
antibody according to claim5, wherein the antibody is selected fromthe
group cdisealtmedjated killing afithethwampanargets pulsed with LVIBr § pentide cempatel{@ havi ng
ATCC Accession No. PTA-10351; an antibody having the binding

char act 8M"®$-cs of the anti body produced by the hybridoma cell |ine having

ATCC Accession No. PTA-.10351: an _ antiboady t.hat. hi.nds t n_epi capabl e
of bi ndfqﬂgi he m%’l"b‘&f&?%% %RlﬁR?g?}“B?P'fcﬁ °ﬁ§/‘b‘ tﬁ%dﬂﬁﬁs é%ﬂé)‘iaﬁﬂ% ﬁf?ﬁ% ATCC
Accessi glrofRratbd By Addence in\heir Bt 3P A0 PlrbbSisd 10¢40n Gdiidas publicdtiotyort hat
binds to an epitope conprising the am no acid, seeguenc,e of SEQ {’D NO 7, a
vari ant patemftapplication quagpmﬁca?lu@né éndivigpally indicated to be incorporated by

reference for all purposes.

[0219] Although the foregoing invention has been described in some detail by way of
illustration and example for purposes of clarity of understanding, it will be readily apparent to
one of ordinary skill in the art in light of the teachings of this invention that certain changes |
and modifications can be made thereto without departing from the spirit or scope of the

appended claims.
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an anti body conprising at |east one |ight chain and at | east one heavy
chain, wherein the [ight chain conprises an am no acid sequence sel ected
fromthe woaop/wesssi sting of SEQ ID NOS: 1 to 3, a vari aRrCI/SGRo1Raen0438
fragnent thereof and the heavy chain conprises an am no acid sequence
selected fromthe group consisting of SEQID NOS:4 to 6, a variant, nutant
or fragﬁﬂ’ﬁ“ﬁﬁ * 8. The antibody of claim5, wherein the peptide is an
EBV derived peptide. 9. The antibody of claimb5, wherein the EBV derived
peptide is LMP-1, a variant, nutant, or fragment thereof. 10. The anti body
of claimb5, wWuaethod of prdpeingiadP celbrepeptorkk&hffiboly, N Fetholdlcontpisingithé body of
claim5,_ wherein the antibody is a human, humani zed, or chinmeric anti body.

12. The BRY ody according to claimb5, wherein the antibody is |labeled with

a radi onucl i ¢fmingl#n infBncgthi RRYsHEEIhShdHeri OMHE &in the
antibody is Iabel_%d_with a t_ox?%ﬁgn /or chenot heraggjtﬁec r égiént .14 A
met hod of pr administering anaffectiveamountefithe indunagep to s ihost-fohelicitiegpan pmune

form ng .CONMRLI Sk N non ric MHC- pepti de conpl ex; ‘
adni ni &“3??‘1#%{3‘% té(g %Pa%wcmﬁﬂi%%ogen to a host for eliciting
an i mune r esglevting atmcélhq)epfﬂﬁtbdﬁep&ﬁﬁhbmmmdcpﬁﬁa&iodﬁl apl ex; sel ecting
a B cell spegifi,c to the peptide in the MIC peptide conplex; formng a
hybri doma bylomméngghybndomaly fusingithe Breell with amimmeralized icelland i sol ati ng t he

hybridoma.  jsolating an antibody produced by the hybridoma.
2. The method according to claim 1, wherein the step of selecting a B cell further

comprises the steps of:
incubating a B cell Speciﬁc to the peptide within the MHC-peptide complex with a
biotinylated MHC-peptide complex, wherein the MHC-peptide complex is capable of binding
the B cell; and ‘ |
binding the biotinylated MHC-peptide complex with an anti-biotin conjugated bead.
3. The method of claim 1, wherein the antibody binds to the peptide in the MHC-peptide
complex with an affinity of at least 1 x 10" liter/mole, measured as an association constant
(Kas).
4. The method of claim 1, wherein the antibody is produced by the hybridoma cell line
having ATCC Accession No. PTA-10351. | ' -
5. An isolated antibody or fragment thereof, produéed abcording to the method of claim |
1. ‘ |
6. The antibody of claim 5, wherein the antibody binds to the peptide in the MHC-
peptide complex with an affinity of at least 1 x 10'° liter/mole, measured as an association
constant (Kf). _ i
7. The antibody according to claim 5, wherein the antibody is selected from the group
| consisting of: |
V an antibody produced by a hybridoma cell line having ATCC Accession No. PTA-
10351; | |
an antibody having the binding characteristics of the antibody produced by the
hybridoma cell line having ATCC Accession No. PTA-10351;
an antibody that binds to an epitope capable of binding the antibody produced by the
hybridoma cell line having ATCC Accession No. PTA-10351;
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15. The method according to claim 14, wherein the step of selecting a B
cell further conprises the steps of: I ncubating a B cell specific to
t he peptiwe 2itdsessot he MHC- pepti de conpl ex with a bi oti rgiraGediobidspept i de
conpl ex, wherein the VHC-peptide conplex is capable of binding the B cell;
and binding the biotinylated MHC peptide conplex with an anti-biotin

conj ugat ed bedcntibady that binds topngpitepe pomprging the amina7eid seguense PHRERJD

PTA- 10351. . . i ng, resence of at |east one EBV

i nfected cel ﬂﬁ?nﬁgwgﬁ%}}%&ﬂ{aﬂg%% RO g%r)rﬁrl sing: WO

2011/ 062560PGH #8686dy)¢dmnpristity atdedstone lightahaiarind aolbgstame heavynehain, iwleren f

according to glaim5 with a sanple obtajned froma bj ect; and detecting
bi ndi ng of 1 HE BB Bt oS poD AL ensE PS8 oM THSiEotP BRSIHE | ng
an EBV-|i nkecr&EteRs ROS: Do %Mﬁnﬁ%ﬂlﬁdﬁr!ﬂgﬁﬂm ﬂﬁbéb_?ﬁﬂd‘@xeth@a@yéﬂh'ﬁi ect in
need thereof an antibody or a fragnent thereof according to cldim5. -19.
The net hod - acoBmMEiserAn aminp acid seguengh eelested friom tHBgrduproasisingebSEQIID:
selected fro & .qr onsi Sti f hopr.ol i ferative di sease, -

i nfectious mﬁ}%ﬁgéﬁgggpgﬁ %Béqgﬁfﬁ%%%q%fhom, Burkitt's Lynphoma,

and/ or HhdgkiTie anyibadiodfclain?$). whtréih B¢ peptide isal EBVdesised peptideonpr i si ng 't he
anti body or a_fragnent thereof accordi ng to claim5 for the treatnent of an
EBV- | i niéed diheagibody of claim 5, wherein the EBV derived peptide is LMP-1, a variant,

mutant, or fragment thereof.
10.  The antibody of claim 5, wherein the peptide comprises SEQ ID NO:7.
11.  The antibody of claim 5, wherein the antibody is a human, humanized, or chimeric
antibody.
12.  The antibody according to claim 5, wherein the antibody is labeled with a
radionuclide. _ '
13.  The antibody according to claim 5, wherein the antibody is labeled with a toxin and/or
chemotherapeutic reagent.
14. A method of producing a hybridoma, the method comprising the steps of:
forming an immunogen comprising a monomeric MHC-peptide complex; -
administering an effective amount of the immunogen to a host for eliciting an immune
response to the peptide within the MHC-peptide complex; '
selecting a B cell specific to the peptide in the MHC-peptide complex;
forming a hybridoma by fusing the B cell with an immortalized cell; and - 1
isolating the hybridoma.
15.  The method according to claim 14, wherein the step of selecting a B cell further
comprises the steps of: |
incubating a B cell specific to the peptide within the MHC-peptide complex witha
 biotinylated MHC-peptide complex, wherein the MHC-peptide complex is capable of binding
the B cell; and ’
binding the biotinylated MHC-peptide complex with an anti-biotin conjugated bead. -
16. A hybridoma cell line having ATCC Accession No. PTA-10351. B
17. A method of detecting the presence of at least one EBV infected cell in a subject, the
method comprising: "
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21. A kit for diagnosing an EBV-linked di sease, the kit conprising the
anti body or a fragnent thereof according to claim5. 22. An isolated .
nucl ei ¢ asbRommiseskul € encodi ng: at | east one anti body heavrgceimiongsssher ei n
t he heavy chain corrpri ses an am no acid sequence selected fromthe group

consisting of SEQ.ID NCS; 4 to 6, or a variant, nmutant or fragnment thereof;
and/ or at | e£ontagh %mﬂi&éyorﬁg@me@mmofmdmﬁotdlmsma@mph conpri ses

an amno aci g m&ﬁassgbﬁgégﬁ fromthe group consisting of SEQ ID NOS 1

to 3, or-a variant, nutan ragnent thereof. 23. An expression vector
conprising t Idetemmgbmdmgcnfdhe)inuﬂodym ﬂﬁ EBM inféctbdedll.cel | conprising the
expr ess| 13" V%}n%ﬁw v %rregtlu? BBQ) l?nked disease, the method comprising admlmstermg to
a subject in need thereof an antibody or a fragment thereof accordmg to claim 5 -
19. - The method according to claim 18, wherein the EBV-linked disease is selected ﬁom .
the group consisting of lymphoprohferatlve disease, infectious mononucleosis, :
Nasopharyngeal Carcinoma, Burkift’s Lymphoma, and/or Hodgkins lymphoma.
20. A pharmaceutical composition comprising.the antibody or a fragment thereof
according to claim 5 for the treatment of an EBV-linked disease.
21.  AKit for diagnosing an EBV-linked disease, the kit compnsmg the antibody or a
fragment thereof according to claim 5.
22.  Anisolated nucleic acid molecule encoding:
at least one antibody heavy chain, wherein the heavy chain comprises an amino acid
sequence selected from the group consisting of SEQ ID NOS:4 to 6, or a variant,
mutant or fragment thereof; and/or
at least one antibody light chain, wherein the light chain comprises an amino acid
sequence selected from the group consisting of SEQ ID NOS:1to 3, or a variant,
mutant or fragment thereof.
23.  An expression vector comprising the nucleic acid of claim 22.

24.  Ahostcell comprising the expression vector according to claim 23.
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