1 DESCRI PTI ON METHOD FOR SOLUBI LI ZI NG | NSOLUBLE PROTEI N AND/ OR PEPTI DE
Techni cal Field [0001] The present invention relates to a

nmet hod for solubilizing an insoluble protein and/or peptide. It also
relates to a nmethod for transducing an ijnsol uble protein and/or peptide 5
into acell. It further relates to a production nmethod for an antigen
presenting cell that presents an i nsegdCRIFEI@RL i gen, an anti gen presenting
cel |l produced by the production method, a cytotoxic T | hocyt e i nduci ng
method and aMEREPRECR BB G INROLLIRTS: BYSTEN &y dhEL R gen
presenting cell, as well as a nethod and an agent for preventing or
treating cancer and/or infectious diseases using the antigen presenting
cell. 10 Background Art [0002] As a new treatnment nethod for
intractablezﬂkiﬁ ses including cancer, recently, nuch attention has been
pai d t o GHIFAHY @-cell t herapy. The i muno-cell therapy is a treating
nethod{@@n]artificially activating the imunity by ex vivo culture of

i mmune cell's, particularly 15 | eukocyte, of a patient, activating the cell,
and t hen r et ur ni Ndetpesenicnvendivedelatek fo 2 method fpadolulizihg as gisbiubkermetein agai n.

B ihe. | _cell i cells of th i ent. hi nsel f/ hersel f,
Ctors gap R ety S R e Frythe i GB Rl RbsR PRl pep R ced
overs caiverdellonalfuith@atiarRbio 4 pioddctaiit hetBad ERanGh s pﬂe@@ﬂﬁ% cAPARt pldents

i mmuno-cel | therapy, currently, an activated auto-Iynphocyte therapy is
bei ng [Pkl antigan.i e een piseradipe scll progueqd/at ba pisducyeminethiodea ¢yiotanic

antige LG i I I hocyte Is.

ot ur e APBRAL o RR AN Eihat RO, ARpORk: 218G KR UBGY i teen

| ynphogydsent{ipesedl] maktibhs a alcdmdraad an ageht tar msvenGig o) tréainiprgnéer shd/ong
cytotox”; activity and spechicaIIy‘recoHnizing and injuring a lesion is
bei ng &Xpeiiqusdisasepasing thsranfigey prepioimgcell. As the currently
attenpted treatnment method for inducing CTL, a nethod for directly

adm ni stering a cancer antigen peptide or the like to a patient has been
enploy ékhckdghingd At hod has probl ens that the peptide is degraded by
peptidﬁaﬁ)an the tissue, the suppression of 2 the immune response of a
pati ent; 2hd t he | i ke, and therefore CTL inducing ability is not expected

so nuch. Anot her AwmfQRtéfmBnd8adbd TdrGneRYdbld&SSIDEint RETARYN &Y, il ke
(for exanple, Non Patent Literature 1) in which an antigéen presentihg cel

such agnushatiertian lias beest paid keareinmafinceccll thewpy.r eTler inedutcacedlsthedEY Js 4 weatinduced
fromt bfeti?oef\f flor g irﬁic}/a?l(jjz a]::{i\(?aq}n% R ﬁl%l%gigityel))(y g)é vigo m?lrl]lg‘e io? irgllljalurslg gelis, particularly

15  leukocyte, of a patient, activating the cell, and then returning the activated cell to the patient
himself/herself again. Because the immuno-cell therapy uses cells of the patient
himself’herself, it is particularly advantageous in that side effect is especially reduced over
conventional treatment using anti-cancer drugs.

[0003]

20 As the immuno-cell therapy, currently, an activated auto-lymphocyte therapy is
being prevalent, in which lymphocyte is activated by lymphokine in an antigen-nonspecific
manner ex vivo, and the activated lymphocyte is returned to the body. TFurthermore, treatment
methods using cytotoxic T lymphocyte (hereinafter, also referred to as "CTL") having a strong
cytotoxic activity and specifically recognizing and injuring a lesion is being expected to be

25 prevail.

[0004]
As the currently attempted treatment method for inducing CTL, a method for
directly administering a cancer antigen peptide or the like to a patient has been employed.  This

method has problems that the peptide is degraded by peptidase in the tissue, the suppression of



5 wth an antigen so as to strongly present an antigen, and the DCis
returned to the body of the patient. [0005] Specifically, the dendritic
cell vaccine therapy is a therapy in which DCs incorporate a disease
antigenic protein or the like (for exanpl e, cancer antigenic protein, or 10
antigenic protein related to infectious diseases) into the cells, carries

out progessmige idpditye of &phisent,and thdigke, ancpﬂiﬂﬁ:icfdrhQ]’IQQIE]dh(SngDﬁlﬁE@rﬂsth to the
maj or hi stoconpatibility conplex anti
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so as to induce a disease antigen Cl ect|vel att acks
abnor nedlsccefdredeéx ps 8361 )ng naiudecbﬁariehcanﬂh dpeived ﬁ'oml“eepalﬁnb@d‘ylvé swd,is pulsed

ex Non Patent Literature 1). In this ,~pecause accine can
ndube b RhgE R de A e ToPE et uiegh GRS FSHRLITE DALY GGt
ef f ect SHaBRERNg the i nmuno-cell therapies. [0006] The M-IC antigen is
classified into the M-ICclass | and the class Il, the class | 20 induces
an anti[§edsjspeci fi c CTL, and the class Il induces helper T (Th) cells.

Furthernore, in t t he. cl.ass |. further ified into
subt ypes such as 5 9%6% gha‘?eﬂE%A“zﬁé“ ‘éar?am&%%ﬁa%‘éﬁ eﬁ?lfyg“ @gkbﬁgfsel ns are
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t herapy, an inportant thing is to present the antigen or the like 25 to DC
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to the .c re solut.i.o o.t.hat t concentr.ati is abo /m, and
e Sorittios dieRnetibetalo it She phfe SREiRetShs Foritnfer s §i5 o
bound i@ t3e-Mikkerspidss | nol ecule. [0009] However, in the nethod of

directly binding an antigen peptide derived from an
[0006]

The MHC antigen is classified into the MHC class I and the class I, the class I

20  induces an antigen-specific CTL, and the class I induces helper T (Th) cells.  Furthermore, in
the case of a human, the class I is further classified into subtypes such as HLA-A02 and HLA-
A24, and even when antigenic proteins are the same, presented peptides are different.

[0007]
In the DC vaccine therapy, an important thing is to present the antigen or the like

25 1o DC. As the presenting method, two methods are employed currently.  First one is a method
of directly bonding antigen peptide derived {from an antigenic protein to a MHC antigen (HLA)
on the surface of DC, and second one is a method of allowing the protein to be incorporated into
the DC by endocytosis, or the like.

[0008]

30 Among them, when the method of directly binding an MHC class I-restrictive
antigen peptide derived from an antigenic protein to the MHC class I antigen of the antigen
presenting cell is used, the antigen presenting cell is cultured and sufficiently matured, and then a
peptide dissolved in a physiological solvent is added to the culture solution so that the

concentration is about 1 ug/mL, and the solution is incubated for 2 to 24 hours, and then allowed



antigenic protein to the WC antigen of the antigen presenting cell, CTL
can be induced by 5 presenting the antigen by the class I. In the case of,
for exanple, human, specific HLA, for exanple, antigen peptide bound to the
core-class I, for exanple, AO02 and A24 aye being identified, but other HLA
types have not been identified. That is to say, since the peptide is

restri Clhipédohed &8s MIIC cHsA mblecgldn be used only for patients having
particul ar FILA conpatibility. Furthernore, in this case, since the class
11 canni®®0¥e used either, CD4 positive (helper) T cell 10 function cannot
_be used. [.0010] However, in the n%\h%ci]gf c?lteb:ﬁgb Qe ard Jﬁtitggl’? %fd@%ri%d from an

i ncorporating the an?lgen|c protelrn by endocCyt 0sl'S, ¢ BRor tTsdte ' TS Hade

i nt o honmigeiapeseit potheaviliZemligemoBthp bytsicalpogicaiadg dullf CFIL. canbutindgedbieh as a
phosghate-buffered,saline (hereinafter, referred fo as "PBS'), and protein
or 15 pEpicndes fhs apHeen Bisthe slapslpdp ta cme 98 i cxpmpley hugae dreciis Ré-“ &9t ur e
solutio f Y I: I o oA® M ed in

B e e e L A A

hi st ocadpatfied; buttoyheaitliAype{ kdvasst béen,idanidiedai hhat isto sapl saceshappblidoss ti ve
(helper) T cells so.as to.induce its activatiop. .Furthernore, as a.system
for | ncbitiereratanc Dhey sl phrssd Sub e milth Bevibe hidiurt pEn Srududling
wast e MefriheFmohinGhisicREOSRGY Mt sl THR BB GSedathee (I FosARcl(BEBAY ATeelll S
present, for exanple, a mannose receptor is known to incorporate sugar

pr of @i nfupetionpanngtibe usedind to the receptor into a cell. This also proceeds
to a pﬁb?ﬂﬁy presented by class Il via lysosone. On the contrary, the

pr ot ei the cytoplasmis processed with proteasone, and | oaded on a
pathway that is ppegeniiad ha®d,wh hebietBbBsSintorbbting opatipdiit biofeiabli gen
(class 1), and stinulates mainly CD8 positive (killer) T.cells (crL) so as
to i nduBdogiesinéymer tsyue apagginip bopmwaenaierdpulvedzades i & Phigidogimldulshogenat es
in a physi iical fler. b 01, sok f ' s as
super pabhiEh 3BHFR g Bis}c-BRAE) el REeREhH IRt PP, AlchPo 2
Thenef greptidaintthgdrite (ppeiraiant)demiminadiecdno theecultnsalolibioa of DALt ilanhisamept be
used. Even if a protein is prodyced as a recgnbinag%wgrote%n“ it'ii

r ecover'BHICATPSTALFEPIOED s B sTerdp {sgrpme doaggd PR APty ipaiglyPresshisa by Be

pr esent : : : tel(h re
Bl oned o Y riegramaibRly andgen (cass ) B o Rl DR s g

t r anspaptasth tnduemitsaartivetém. priesd@amiag gsatsystay bowaoordtagsnickirasellelsence,

and therefore antigen cannot be sufficiently.presented to CD8 positive
(ki 1| oryiostisg) § Beclhrign ot orgccpyi e re s i FprBy HF SouoLgg Qopibio
Pr OB eMecdpRit &R btabentaforBk AR Pmahidl %Bégﬂoﬁgs 1BoMmab @hddrpdrhie sG@rlpPotein or the
el ectroporation or the |ike have been able to be applied. However, in order
t o trarsdboand wsibt tdseplopinde ecels, Thiealse praseeds theadibvwayhnagsentsd b ciss biid i zed
in a physiologigal, solvent.. 5 [00L3] , oo rder to solubi,lize an
| nsol LOTOBPET PR PSSR iy P e inreet SR R B dBkitionce
a sol vapddegual Aﬁﬂlwy&ﬁai% p@dantdinamlnyderedl iasthaanhRabilng aatigenakay 1) Ngd
effect, and ad Lngﬁa reduci ng agent such as dithiothreitol (DTT) when the
pr ot ei wiimglatestmaiabi €8 @peiyse mhvdseliséd Lo ap dpmgpce its activity. Thereaf ter,
for ghﬁo@ﬂrpose of suppressing randominternol ecul ar disul fide bond,
glu%at |oné was added. According to circunstances, for the purpose of
suppr essi ng the agpeegaior oivsueds wadaim®heautaties &l giphysicopas! alffkosddgdead and
then an oxi dation-reduction reaction was ca%sed §c§n¥p(tedﬂinto _
gl ut at Ahospdyble fpeiign e gddegdp Xt povpeBRiRG ok hedazoly i raction is removed as

precipitate.  Therefore, antigenic protein contained in the insoluble fraction cannot be used.

Even if a protein is produced as a recombinant protein, it is recovered into the insoluble fraction,

30 so that an antigen cannot be presented by DC.
[0012]
Furthermore, when dendritic cells are allowed to incorporate an antigen by
endocytosis, the antigen is {ransported to an antigen-presenting pathway toward class Il in

essence, and therefore antigen cannot be sufficiently presented to CD8 positive (killer) T cells



15 dialysis or the like was carried out with a buffer solution of PBS or
the like (according to circunstances, PBS to which about 10% gl ycerol has
been added), thereby replacing the solvent with a physiological solvent to
carry out solubilization and purificatiagn (Non Patent Literature 2).
However, wi th such nmethods, many proteins cannot be sol ubilized, and al nost

al | proirl aUBL fieMelle BR&Y B N8 ofddtto @ the Pﬁfb!ldﬁlﬂirkdeﬁﬂﬁ,a 8o forRfa86dRirgat ed
when they are dialyzed with a 20 physiol ogi cal solvent. Thus, sufficient

ef f ect sprei @inellsbdeciopaiatien or thediks have been able to be aAppligds c Hoseiabouder fon
order t | . fif].Cl 1ant | - f F . ' ic.protein is
ol 1 oved 1EUKE ifselithe bELEL, bl B §tiEbro Bl AIGRY ERLhAILRAR % ' '
sol ubi | gohesit.and to be presented to the WC class |, and therefore, it has
been thou?ht that a 25 technique for dissolving an insoluble protein in a
phys?o“@ﬁiﬂal solvent is essential. G tation List Non Patent Literature

[ 0016] Non P i : 1 " IS :al o her,
VOL. 28: 542-550%%%%@%@%@%? (g‘%@@%}r‘%}g@a%é ekl o cEhnifino ?ﬂd’%sﬁmﬁ%gy

1999; 3B6teiRdwe 236 sGuentansh ofurtmerntnoimelgchothialde Baving @eren&ufifg &ff¢ct, and
Th t o ti b made i ' f .the abave- Li
o't oommtimeareddie ol eSSt (BY 1 SHeSh o ans FACBr B P st wh

and/ or \peptide (hereinafter, also referred to as an "insoluble protein") in
a physiol ogi cal solvent, which has not 5 been able to be solubilized in a

convent[O8HHI nethod sufficiently. Furthernore, the present invention also
provi des a net hod.for .eff.d ciently transducing an insoluble,proteln.into a
el | “Fur t her or elhernt S radlh Pt B B Bluh RS R Flb s o
an ant i genthureSentaddag. ¢ ehdcotdhat tonfiRaeRiascanfor figobuipbse oABlpr@eRingahe ant i gen
presenting cell produced by the production nethod, a cytotoxic¢c T |ynphocyte

i nduci rigerepiubanecramelpewes ergnine wasplse agded anddben Hyeadiion-1adygignio t he
anti ge : i ; . t Rad. ar ] venting and
roar; HgRLER R Aol Cdnveift MR R uIIE ARG B RRAGERAL0n REGKAT | 1O

cel k5 Shilygis onthe dikPrabkamefl 0008jth Zhelfpr ebenh dPBSdrahslikaiecedingited out

various studies i rder. to, solve the apove 15 tioned prob) ens, and have
found tHEEMEGNLSi PhSig v Wh_@aﬁutﬂéﬁ’%@mfp%%@%&%Bb&lﬁhy ke B i on
of nuclggth g@rs §icd sSR:H b Arl Bud o Hli AtiBh %cﬂgﬁ‘riﬁ&tigh 3R6h YLDV dISLRY @
denat uri ng ent Ts replaced th a physiological solvent. Furthernore, it
i s denmiMst Hawevers With sechpmatheds ngoy pbitbing exhnbybe fvdulsbradbahd aatoisoall pretdwog of
the pr Fen fjrolterf%l/se tr}]lgﬂ! an b%%glugﬁiz%{l,e}lqu be lg'\r(ejcilp%tgd hen !tllley%¥e dialyzed with a
20 physiological solvent. Thus, sufficient effects could not be obtained.
[0015]
As described above, in order to give a sufficient anti-tumor effect, a target
antigenic protein is allowed to be incorporated into dendritic cells in a state in which it is
solubilized and to be presented to the MHC class 1, and therefore, it has been thought that a

25 technique for dissolving an insoluble protein in a physiological solvent is essential.
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el ectroporation. Therefore, the present inventors have found that when a

di sease antigenic 20 protein of cancer, infectious disease, or the like, is
sol ubilized and transduced into an antigen presenting cell, CTL specific to
a di sease antigen can be induced. Thus, 4 he present inventors conpleted the
present invention. That is to say, the present invention provides the

fol l owijpg1{j1) to (42). [0019] 25(1) A nethod for solubilizing an insoluble

protein and/or peptide, the nmethod conprising: a step of m xing
an insol ubl e prot eﬁ)laﬁ@amwelﬂ@pthaabeeamaa@ 1ﬁé’|’fﬁa’f o iip gbengenentiaicdne sol ution,
and dis h ng a

o ut1 St up PR RS Bl Al REBL AT b ARRER LAl

nucl eot(haeinatet higo sefbiéd s aar'ldasaiusle@otefn"} mrmmy@g;ldgml skdmattuwhxrag ha:gﬁ(ﬂt
fr Oﬁ]t e soJutio for salu |I|2|ng%an i nsol ubl e

ho
pr ot2i rPe&RAYIE O B%EﬁhﬂaBZ%dc'e&rc&P‘rﬁﬂ&oaalmdm%%ﬁ@Fw Iy hd upidieimanyes the pregent
deoxyr i;panueh QRb IR rdﬁ@tﬁ@&‘ﬁ!r%ﬁ}ldlg‘g by tla@sducmg an insoluble ﬁ)ﬁgtelxhﬁz)r%en()d for

sol ubi I'1zing an |nso ugle protein an peptide according to or (2),
wher ei rFLmthbme,ctbﬂstasttﬂhnwgubﬂngrowubls eqmmchhetwlsmaﬂlpdd‘mearmfmlgdiemeamtmg)cbbs| ne,
guani n nlne and .a conbi nati nore o

nucl eoﬁl“& SFE“&H &E&ﬂlb‘l’e alﬁlg‘m an antigen Psepyag ﬁ@? Hré’du?eglebysté? BHidluF‘i‘?‘h‘B"'glﬂd

i nsol ull §1ReHkLEl 19@&&!}% ind88ihj; HRIRFGAE A Fhtbbc T IdAPhOTIe mu({,a,g agedt (Shg

wherei n the nunber of "phosph a%e groups constituting the nucl eoti de is one
t o tthr dbe antigen presenting 06(1595 Wﬁbammh@@d foo an ggxnd firifirgvengnaand neasingishecepr ot ei n

and/ or ﬁgE#ngﬁﬁ@gg %%quéﬂ%ﬁgxﬂfgﬁlﬁ%§%859%1(4) wherei n the nucl eoti de

is addé € insoluble protein and/or
peptide with the denaturing agent. 10(6) The nmethod for solubilizing an

i nsol ubl e prote| n and/ or peptide according to any one of (1) to (5),

wher ei PA¥ionHa §@%@nof removing the denaturing agent fromthe solution, the
denaturb@g;agent is renoved while the solution is replaced with a
phyS|oIog|J solvent, and preferably the physiol ogical solvent includes
nucl eot i de. The present iivgntdildavetdioed dutrvasohuhudiezinngdario solse thebibeve-

protein and/ o tlde ccordi one of wherei n t he
i nsht uBP%“‘BPB‘{ ploh eaﬁd%fh% 6?#1{51311%@0&394&@ [P F4nD %fﬁﬁﬁemﬁshgﬂgﬁﬁ%% WG/ or
pept i d%ddﬁxoﬁ%?h@él@ot%%l@n PR NHARIUE S DY isHi G RVRd bF B9t 'a'?ﬁhétgﬂng

technol ogy, or chemcally synthesized protein and/or pépti
(8) Thegemstihmpldced withlaythiybiokigngl smvims oF witheempreoites dlemwmlrmed plgmalpd@em

et 1 dcorien et R RR e ooy B8 P ERD SO QETORIEH STIRG Y
i nsol ukRuBp&hebN A GHrePBRIERNEGCAH G Mavd BHund that when a disease antigenic
20 protein of cancer, infectious disease, or the like, is solubilized and transduced into an antigen
presenting cell, CTL specific to a disease antigen can be induced. Thus, the present inventors
completed the present invention.
That is to say, the present invention provides the following (1) to (42).
[0019]
25 (1) A method for solubilizing an insoluble protein and/or peptide, the method
comprising:

a step of mixing an insoluble protein and/or peptide and a denaturing agent in one
solution, and dissolving the insoluble protein and/or peptide, thereby forming a solution of the
insoluble protein and/or peptide;

30 a step of adding a nucleotide to the solution; and
a step of removing the denaturing agent from the solution.
(2) The method for solubilizing an insoluble protein and/or peptide according to

(1), wherein the nucleotide is deoxyribonucleotide or ribonucleotide.



any one of (1) to (8), wherein the denaturing agent is urea and/or
guani di ne hydrochl ori de. (10) The method for solubilizing an

i nsol ubl e protein and/or peptide according to any one of clainms (1) to (9),
wherein in the step of mixing the insoluyple protein and/or peptide and the
denaturing agent in one solution, a reducing agent is further added. 25(11)

The nethod for SC{B}”Phé in%ih@g 1@1&0&1@1@)mg?!nﬁn%}‘abl%lpfbtéﬂd!n@,for Bg@tde%cﬁﬁﬁ%rigl ng
to any one of (1) to (10), wherein the reducing agent is thiothreitol or

2- mer cdpi oeZharirein [a(t@gt)c}onsututmg the nucleptidy is Anmtlch@ﬁacte@me; PYAPRIIfY gpmgnfan
ool Wb GeROLE 1 ADGLPY BERLLAS LIS & 4L b oG NBRARY, goupr T o1 ng: 302

step of &' n"and &and enat uri ng agent
in one sol uti on (amihcdmsﬁ}oli\fﬁmmbhmm@aoim&hslem@b@md@m@élardememldd@ to
thereby formng a solution of the insoluble protein and/ or peptide; a step
of alldiaRy o8e ﬁﬁE‘l)é‘bﬁ)d‘éfh?lémtth"en@ﬁb‘iﬁqf@ﬁoSpéla@tgé?)‘lﬁﬁfcoﬁ%ﬁ’é}\‘ﬂgﬂ@e pwéew@aﬁ QR ng
agent whiL.the solution is replaced with a 7 physiological solvent,

t her eby for m ng a physiol ogical solution of the insoluble protein and/ or
peptide; and tran§ydiisd mgthot domplohdilidingacasolableyrotoin andtfoo pegtidepicasdingrio
inside of a d od .for.transduci ng

i.red . cell .. Cy 3) The net
an insa%WSOEEBﬁ%Eﬂ \é{h%imr%aw?ca@e-f%@45‘@5%@1) P cgn%&%lfﬂw& g By
wher ei nllmﬁof@gfdtﬁﬁfaw@r ﬁeﬁ)uﬁl@%ﬂﬁ&h@%}ﬁﬁjrﬁ@td gq. or ribonucleoti de
(14) The nethod for transduci ng an insol ubI e protein and/or Cgeptl de into a

cel 10 accor di ng t d6) T method 1@)solubilened an wstlable prainivtantior pegjidelrscordiigdot i de

is any one of t osine and

conbr natyone 8f TRl hiH R e R Sine B rRiig e AR e SRRt
for trarasuth®gpaanis BmoletbivRilPietselufiod icplacPRith d®hifblogRal®lenf@s@r di ng
to any one of 02) to (14), wherein the nunber of phosphate groups

const i thieferaglt the Phudelesicalgelvest makadenycirodide. . (16) The nethod
for transducing g?) ’{l%sx @?h ‘i’oﬁfoﬁfb?ﬁ?]t@ﬁg{n%lrlglgﬁﬂggﬁa'gﬁgng 8%3?%‘3{0%@813} ding

to any one of (1 e nuc

concar raapiohy of\ If) o {6, whmmghé hﬂo]luh&qhubirﬁanﬂmtpeptﬁrleal dheturgdBpddedeingi drdieinhe
denat uri The, net hod for trapnsduci ng an insol uble
pr ot ej ﬁnaﬁap@tiffﬁe%m%fén And/gr %Ppé‘éF Prqsl@e%w hgeRegCePIBHIGFChneoeYt ¢ ( 16)

wher ei rbhglg%aﬁg)é%?&g%gﬁédteﬁ%wﬁﬁBeﬁtwebe used for replacing the solution of

the protein a e inclu nucl eot i de. (18) The
met hod for transdBcrTingmethod hiecliolitbiléezing ot mselublegiaeinpagfor geptidetaocadimglt 20

S R S NERCTEE N N S

an sdqsol ubl e prot 9] ThAREhe4 T &%Mbﬂﬁnﬁg"éxﬁn@olﬁgﬂe pr&@ﬁ%n@!o@?eﬁtiﬁe%&’m@ﬁ% 18f
(12) to (18), mhereln the cell having the antigen presenting function is a

dendri tahg ogepf (1) 25(220yherbia th@dmwlfngrag@mtaﬂgwa@nd/gl avanidise hudspehlpridst ei n

and/or peptide i QE(?) FheS metLod for solubilizing an insoluble protein and/or peptide according {0
any one of claims (1) to (9), wherein in the step of mixing the insoluble protein and/or peptide
and the denaturing agent in one solution, a reducing agent is further added.

25 (11) The method for solubilizing an insoluble protein and/or peptide according to
any one of (1) to (10), wherein the reducing agent is dithiothreitol or 2-mercaptoethanol.

[0020]
{12) A method for transducing an insoluble protein and/or peptide into a cell, the
method comprising:

30 a step of mixing an insoluble protein and/or peptide and a denaturing agent in one
solution, and dissolving the insoluble protein and/or peptide, thereby forming a solution of the
insoluble protein and/or peptide;

a step of adding a nucleotide to the solution;

a step of removing the denaturing agent while the solution is replaced with a



according to any one of (12) to (19), wherein the insoluble protein and/or
peptide is a naturally occurring protein and/or peptide, a protein and/or
pepti de produced by a gene reconbi nati on technol ogy, or chemcally

synt hesi zed protein and/ or peptide. 7 (21) The nethod for
transduci ng an insol uble protein and/or peptide into a cell 30 according to
any onepiakiofdafal telvémd Oherebh @il 4 Pysidis@tallRbitiph of #kMmaRMoOproRePiidle 1S an
antigenic protein or peptide. (22) The nethod for transducing
an i nsoPapbHe a9fot ei n and/ or peptide into a cell according to any one of
(12) to (21), wherein the JINE nt - - QF fdi

hydr ochl ori de. g&a%@ucti&ethg%Hﬁ%ggélg%hsggﬁﬁgbﬁlil)lg CP %?%tsga%gégﬁ%%ndfgh?cﬁ%%ﬂ'ubI e
protein and/ or pepB) Hie inathod frasnkdwipamdhsudutilo pamyin and/onpeptidi intb a c€R2) ,

wherein in the step of mxing the insoluble protein and/o tide and the

denat ur?cﬁ@'dé@etﬁt(i%’e)nwg?f@ms%P apeleefideds 5@&&8%@)%@% of by et added.

(2) The method f@ Tﬁ@ﬂéﬁug!fmmaguacng%qﬁé&umé BEGRdIR ARDEL HEpLRERIbdRe Nt O
02) to (23), wh h

cell 5 according to any one of , erein the reducing agent is
di t hi otdvceaiding to¢f2)2x (Wr vhpemet branobnstituting the nucleotid¢ 2)nyTine ofreddnaak, f or

t duci i nsol.ubl. tei / tide int i t
A O A R M L b R R
pepti deydgsgt ransduced into cytoplasm and/or inside a cell by

el ectroporation. 10 002141 ] (26) A method for producing an
ant 1¢en presenti dgSxEid methad fprimssdictgan ipsndeble braseinsad/gepeptidh éntpacaldd

conpri si ng:,: t f m. x| i.Ns.0} ng 4 d I:ng,.agent
- one (sBridR RERTE e EbR B SRR R L R e PET LR Bl RS
sol ut i ofckonti@ismnego thae:. i nsol ubl e antigen; a step of adding a nucleotide to
t he sol ution; a_step of renoving the denaturing agent while the
sol ution is repl dé&dlh methad fryemedusyiccan ingdnkle poteip 4/ BHRCHEE Mipg csll
physi ol agi ! : ' it BN ey | _ 10670, \ ;
Pransaunr e Ut bOG Ak S) Wbl ol Al 3Bl ofhcprently with

i nt 5 20nigyigathe asnlubte proimdendddr pepigdcawith gendepatesenbgang cel | .

(27) The nethod f roduci an anptigen pr nting cell accarding to (26),
wherei n the nucl e(ghﬁ?@%‘gﬂ‘gg@éﬁaﬁﬂgﬁﬁa@dﬁ?ﬁéﬁﬁpmﬁ BARYET ROt aél}togceﬁ

(28) Tm%c&ﬁfn@qg aﬁPBn@éHq'Eﬁor(%}’:‘Wh_@fHd S8 PhPsisRERY] v &eld bAGeeTsl 1B8latiflp (26)
or (27), wherein a base constituting the hucleotide is any one of adeni ne,

cyt osi ribg sajutani ofghe Rrotaimgnd/oepepéidel inghwles hycleridlea conbi nati on of one or nore
of the nucleotid i.5 added ) ) . The .met hod f or, producj,ng an
anti gen present | RESEEIA SRS gt s p e PRSaT Spo pafioe REREEN " ne
nunger a@éormﬁ%&@ B EnOSQUPHI0QPMS ihbreid 1 b e Detdl 18RS dnsig@NBrebdhtinlr ee.

(30) The nethod f'or producing an antigen presenting cell according to any
one of fpmalont o (29), wherein the physiol ogical solvent to be used for

repl aci ng the sol, ug. of. ant.i 30 .. NGl uc ‘ de., . .

(39 “The et hoa 159 PRt E JhAEMsdn BRIGBRAIH EUFRt hitfide iag € any
one of at&fding@ a3Odne WHEP Lo 1 &heharii Gerell Sadng tesoliybl prefandial iforiiohiai ned
froma fractured product of a tunor cell, a tunor tissue, an Infectious

di seasdeaditic @il a’ pat hogenic cel | . (32) The method for

progucing an ant i(%”l’ﬁ%ﬁﬁétﬁ@é i‘d}graﬁ?c{ulcilﬁca%qﬁghﬁme b%i@ﬂ%ﬁ@/gfapaﬁide $hto a cell

according to any one of (12) to (19), wherein the insoluble protein and/or peptide is a naturally
occurring protein and/or peptide, a protein and/or peptide produced by a gene recombination
technology, or chemically synthesized protein and/or peptide.

(21) The method for transducing an insoluble protein and/or peptide into a cell

30 according to any one of (12) to {20), wherein the insoluble protein and/or peptide is an antigenic

protein or peptide.

(22) The method for transducing an insoluble protein and/or peptide into a cell
according to any one of (12) to (21), wherein the denaturing agent is urea and/or guanidine

hydrochloride.



(26) to (31), wherein the antigen is a protein or a peptide.

(33) The method for producing an antigen presenting cell according to any
one of (26) to (32), wherein the antigen is a naturally occurring protein
and/ or peptide, a protein and/or peptidegproduced by a gene reconbination
technol ogy, or chem cally synthesized protein and/or 5 peptide.

(34) The nethod fgrs) Phofhdtod JoraPanddidigesh PMEREBIB hrdteinGallor pERRIedhtod del any
one of (26) to (33), wherein the antigen presenting cell Is a dendritic

cel | . according to any opggi (12h& @l dwrdin i the sGaet Ay*ias thginsyjeble praeampiiey cel |

accor di gag)tildg ggdj%e%@lgat&fl?é %éa]t ﬁloon(fgf%ngﬁ) elregélﬂ?%%nggr]ﬂlttﬁgrigagecﬁgent I's urea

and/ or ani di ne hydroc I de. e ne r producing an antigen
presenting cell a@dpTh mgthivd fanyaneteiaf ar i26jluble pt@&ih,anioe pgitideiimotatrellst ep
of m xing the insol ubl otein gnd/or peptide and the denaturing agent in
one Sol %ﬂcpleslmg@%ﬂ@&aﬁpﬁg%é&e@%)ai@erwfh@é? iggagent s dithiothreito] %37) The

met hod for.pLoflgling an antigen presenting cell according to any one of
(26) to ?ﬁ%@ w?:lerein the reducing agent is dithiothreitol or

2- mer capt oet hanol (251 bi@8thad fanrtrangducing asientlitblg poatin apdodncsnlebytotalell

produci ng net hod accor dj t ny one_of % t.0 o (39) A
et hod FOPRRIRIGCrRG aCEY Rt E MRt pR etz T hE R L M RIS S o
of adm @ikl edel lo dNtoPHs DA/ R RSRIY ¢dlithyc@bdtropbRgged by a producing net hod
accordi n% to any one of (26) to (37) to a mammalian including a human.
20(40) [RUARk hod for treating or preventing cancer and/or an infectious

o sesse, e e o SO B 8 AL P S e o

to (37)artiged th@fwod @Bmipfisihpdi ng a human. (41) A conposition
for inducing a cytotoxic. T I%Irrphoc te, the conposition conprising, as an
active ingredi enté StEMOERPIIYERE Hise iger and 2 gersiuringrasyt i3 oyF seglpmgnd

met hod #g,.,3§ %fh@iiﬂ%l bl(?e %ﬂ%{ref? NGerdh f&ﬂn%@scﬁlé@n COéngII)in% the in¥olut§1él%ﬂti

conposition for treatin preventing tancer an n 1 nfectious 3fsease,
t heigonpositi on costy oBiddig asucdavtide to the sblugoedi ent, an antigen presenting

cell produced by a progducin t hod accordi ng .to, any. one, of (26) to (37).
Advant ageous Ef f et o revwﬂwgﬁ%ﬂewrm@,@éqﬁ_ While the SSjution Wrﬁﬂgﬁq%_émh a
sol ubi | iizafl calEd10ad, tﬁérebin?orﬁﬁl?%ﬁydmygeéusenmoh@je‘&mmgem@mb%%ﬁgea as

naturally occurring proteins and reconbi hant proteins can be sol ubilized.
Furt heramdre, when the solubilized proteins are used, they can be directly

transduced into the toplasmb 10, el ectroporati gn.. S i fi.c nmethods of
use of "the presertRIveR FERTPeRE SSR5GSEEN BN fRinSRRIC M THET gon
presentdyivepls@l br ihkiat oPRS/NES RBsdnfif@télbl e antigen, application for
production of imune response dr;&s and preparation of reagents, and

nedi ci ne such as @7pFestmpthod derairpducing gedtticae presedingech pceprdiaad (A6c cel |

vacci ne, cOnt ah M N a8 N Rk IiBS T ROAEEL ERLLAG e 5 Brief Description of
Dr awi ngs '

(28) The method for producing an antigen presenting cell according to (26) or
(27), wherein a base constituting the nucleotide is any one of adenine, cytosine, guanine,
25  thymine, and uracil; and a combination of one or more of the nucleotides is added.
(29) The method for producing an antigen presenting cell according to any one of
(26) to (28), wherein the number of phosphate groups constituting the nucleotide is one to three,
(30) The method for producing an antigen presenting cell according to any one of
(26) to (29), wherein the physiological solvent to be used for replacing the solution of the antigen
30  includes nucleotide.
(31) The method for producing an antigen presenting cell according to any one of
(26) to (30), wherein the antigen is an insoluble fraction obtained from a fractured product of a
tumor cell, a tumor tissue, an infectious disease cell or a pathogenic cell.

(32) The method for producing an antigen presenting cell according to any one of



[0023] [Fig. 1] Fig. 1 shows results of solubilization of TRP-2 fused
protein with the addition of arginine, nucleotide, and both of them and
detection of TRP-2 fused protein contained in supernatant and precipitate
by SDS-PAGE. 10 [Fig. 2] Fig. 2 shows regults of solubilization of TRP-2 by
addi ng four types of nucleotides respectively or in conbination thereof,
and det@6}ioq0 1 RiwhtRih hecanida Bedritbinspgepadant and precipitate by

SDS- PACGE. [Fig. 3% Fig. 3 shows results of solubjilization of TRP-2 by
addi ng ri bonucl ed®PHEN BT dor rediieing Bombier BicsAding geit pycordipg tatyeei dn of

TRP- 2 i hn.. . IpLLat = FEi
Frg, o CRLBLAZE AR AR B AN, p A ARl B B ohd crpp (PSSl
det ect i pptidé pibRRPec lyongaenemnitinsiopecchadiany, carberpicalty pintlateet pr&bs-aRAGE.

[Fig. 5] E ‘? 5 shows results of solubilization of TRP-2 by addi ng UW or
UTP, °a PHdf'ecti on of TRP-2 contained in supernat ant and precipitate by

SDS- PAGE. 20 [ Fi 934 PThdingtho@ ST R¥@uciiSH d%ip8l pROMAL LA atdopdin®lo #f3Foré JFY
adding UWP, dialysis with the use of solutions having different pHs, and
det ect i @h) Bf(3TRMhRretiothe antigah presestipeeclhisardendmiic galleci pi t at e by SDS- PAGE.

[Fig. 7] Fig. 7a resul.t.s of ,CBB staining of protein remaining in.
Lol %o (hout “ber ad P IR hERPL IR it e ARl S PR sk SRE LA alstt
fracti quel B)(30f whdpmnheRkaNeNE: S0t islir@eandforanmigeralescalogidanal yzed by
Western Blotting. Flﬁ. 7b shows results of the Wstern Blotting with the
usel®f an anti- MXRG) Theamethpddyr producing @1 antigen pesativasel asiordiag fhay epevdno

i nsol u r i s0ol.ubi L] - BN | ; of the

pr esent 2oHUdatk Serlfi BELABLt LAafe BE b RP LIS HABHE PR RARECT £ "5

ant i - MAlhaturiag tpd ttyone3dhitfonga rédhicihi @gerf isfupthsr adelsdll t s when a precipitate

fraction of nouse nelanon% ég%G) honogenat es was spLubhlize W th the use

of UWP, and the dibubie Brtapd &rdirpducg 3 Wigen AresHiing ¢l AFEARE IR s ©
reci pi : - e N o L ws results when

P P %3} ) (‘g@)? @gﬁeﬁgﬂhﬁ g?&?%hn%agengﬁ%tmbﬁﬁ&toi %91(7 an';ér_gaptéé{’h&*ap

a precipitat reast cancer A- VMB-~ 11 231) honogenat es
was1sol ubili zed vB8hAD hatigeserakntiddellgrdduded bantumbdadingmethed mcoodingitmed i n
t he super nat art]beégr {?? preci pitate was detected by SDS- PAGE. [Fig. 11]
Fig. 1P%8K5E § ¥ when a precipitate fraction of human prostate cancer

(DU 145) hormgenggﬁmmoﬂ%pmhbiﬁgqc didkit TeyHpRo e, MmeBdcdhgignpynt  of
protein contained in the 5 supernatant or the precipitate was detected by
SDS- PAGEP ¢iRidgiinigiRfing g antigen phesastingalympduced ba apetisingoacthed a¢cordisitt ng a
dendritjc cel k %ﬁh ?g) 11b/ CDL 1.I c ilncﬁ CD?IOI CD86 antibodies. [Fig. 13] Fig.
13 sho®Y E8RPT F4RLT 617 & 2 R R A B EPFBAE specific to TRP-2 by

tet paner anal ysi §40)L0 nidhic@ fol #datine®r gke,%nﬁ@ EangéaRid/o3 R8I RR Aldessdtlicon of

expression of H 2Kb and H- 2135 of B16. Fig. 14b is a graph show ng _
conf i r ragthethcpprivierie sep T edmigiteringan appaen pressating celd pigirouddy apwdneiag

anti ge I body.. qf . 'm' . WM asuring the
cyt ot OQP%B%C%?GC\?H{H salttﬁ)sal(?1 gc'1 é)rf gﬁ%@e’k sysﬁéﬁﬂ%\?\ﬁgﬁﬁ%ygﬁg%&%ﬁ ubl e fraction:
sup) of B16 or a (30) Abbihpasdon fosdldiblg & dvasibkiorn lypphdcyashd cansgiioad i nto
the DCs by el ectroporation. 15 Description of Enbodj nepnts [0024]
coniprising, as an active ingredient, an antigen presenting cell produced by a producing method
25 according to any one of (26) to (37).
(42) A composition for treating or preventing cancer and/or an infectious disease,

the composition comprising, as an active ingredient, an antigen presenting cell produced by a

producing method according to any one of (26) to (37).

Advantageous Effects of Invention
30 [0022]
With the solubilization method of the present invention, insoluble proteins such as
naturally occurring proteins and recombinant proteins can be solubilized. Furthermore, when

the solubilized proteins are used, they can be directly transduced into the cytoplasm by



Herei nafter, enbodiments for carrying out the present invention are
descri bed. However, needless to say, the present inventionis not limted
to these enbodi nents, and the present invention can be carried out in
vari ous enbodi nents in a scope that is ngt beyond the 20 summary. [0025]
Met hod for solubilizing insoluble protein and/ or peptide

Fi r st | yelearopetaionl. f 9pecttd mbihbiizdnge anihesedenitheertivatifilideansioaiictanhdtied
according to the present invention (hereinafter, alsgQ referred to as "a
met hod AN SHIEEHIDIGSsRE 5l thiPreseris epensp By GRbigen.grplication deprpilysdign of

The "i (=N . gﬁﬂg' nesi.ficatd : r f a
proteiﬁ%ﬁgﬂ lg$§%%3@?%§ t é?ﬁg&gﬁgﬁggﬁk%%h%%?ﬁ%gEﬁ%g%o‘%%’ grhf§§2ﬁ¥’£

di ssol veptide vacirnequiadiendnitiqpa it vaccihacontiiningat sotubdlized pobtysiamkigen.cal sol vent
so as to forma honpgeneous m xed solution at a roomtenperature. In the
case where the protein is present in water, water and salt, as well as
wat eg 3@ﬁ@ﬂﬂ%@ﬂ§ﬁbﬁﬂﬁ@ﬁﬂ“ﬂ§y sol vent that does not denature the protein,
after the solution of the protein is centrifuged (subjected to a

centri fi§aili on) at 15,100xg for one hour, when the protein is not

ore, - hEf i ASEFPL el SRR A of brBiaPE b B AR el

super nadrginine, Nedieotide, AndsRLST @eBl Sidedoigtioh of TRPKI fided frétdilesaiithibadini N t he
specification is referred to_as 1 nsoluble. [0026] The "protein”
used hev@rmatapanddaecipiggse PyeDSpH§Bepti de, and the like, and it is not

i mit edt i .e] t ] it

ol hadt 4 27 Bl pahis RSEC e BHeRL AN BPTRD S nRIRERhul BB Bl Rlts

t r ansf eespetitdie of ink@mbéngivatieireofexpl @sstidn iofi TRPY confinedsinngpana@ht antir ee

protein expressi S m and a synthesized protein produced in an organic
synt hetfTe %%ﬁgﬁgﬂsﬁéﬁﬁgr. Furthernore, a protein in which a part or all of

am no  a¢i s Fg_;{.ptshw; 08 QiRoRIALAlh LETRP QAR SbebRGEO A GEOUPS Tor
acetyl ation, osphorylation, nmethylation, or thelike, or nodified with
sugar colakyribguuoleefide (G ) dndaletectien bf KRP-2namidieediinshipaleadtant hOd Notcmpitatertey

thaﬁrigﬁég% eci fication, clains, and abstract, in order to clarify that
an ins 1@iﬁgptide is al so enconpassed in the present invention, in sone

cases, |pod ) POl @hswaRduiREHtsLABI RN 0P 6T BRE O h AR IBRSGMP orl (TR0 kHP Qe RIM A N
and/ or \ﬁgtlde.f [0027] The "insoluble protein" to be used herein refers to
a pr ot et kP Ltegntaingd ho sungizgait aedipresipiate| by SEOHP46d]. ved in water or a

or ot i e hat VS Sl LU LA PR koo b 2 Rty SR Wbt S BRReE

preci piTRP-Q coh@melhe sk et ah@gﬁe@i@ﬁt@@&ﬂ Imwg-pagphysi ol ogi cal sol vent.
Furthernore, even if a natural Tormis originally a soluble protein, if it

is &%priéis&hTigy dhevussulisolgphubdization plpRE-2d1y askderidMEsdialysisoufivthaam of
P oL 1 SYOTP R SHRSLIEL TR R GERLN SR LS NGR !
r ecovertadSIAS-Par;Ii.ncl usi on body (i nclusion body) is also referred to as an
I nsol Ub[IFieg. % Iqltge.}i’/erll shows results of CBB staining of protein remaining in a gel without being
transferred when a soluble fraction (S) and an insoluble fraction (P) of human melanoma cell line
25 homogenates are analyzed by Western Blotting. Fig. 7b shows results of the Western Blotting
with the use of an anti-MART-1 antibody.
[FFig. 8] Fig. 8 shows results when a Mewo insoluble fraction was solubilized by the
solubilization method of the present invention, and subjected to Western Blotting with the use of
an anti-MART-1 antibody.
30 [Fig. 9] Fig. 9 shows results when a precipitate fraction of mouse melanoma (B16) homogenates
was solubilized with the use of UMP, and the amount of protein contained in the supernatant or
the precipitate was detected by SDS-PAGE.
[Fig. 10} Fig. 10 shows results when a precipitate fraction of human breast cancer (MDA-MB-



[ 0028] Exanpl es of the insoluble protein contained in a
fractured product of tunor tissue or a tunor cell may include a nenbrane
protein having a transnmenbrane structure. Since the 25 nenbrane protein

i ncl udes a hydrophilic noiety and a hyquphobic noiety, it is generally
known that it is recovered in the insoluble fraction. The nenbrane proteins
i ncl udey3a) ABhBELRs WAdkoluBilikEPWIh A% Be GANBEP, 288 HicORbunt bf hrd1e@XESRNBEYin
important that these proteins are solubilized and used for inmmuno-cel

t her apyhe gypgrgtass opthe Presininiovaleteciddte? A5 d9kiRi ned in a fractured product
of tumyg. ti r | . Jnel MART - PSIVE nd. -

Fur t nennisr AFPHE: FisPubtRlle SRk o ARSI SRS NS hion PR Bie AR BTN o1
pr ot ei nsnapendits wisssdlubllived edtpibs ubd eNUBIP, 4iethaampontadiptotein cohan@dadn @rd t he
protei ns cannot have a normal structure and thereby becone insoluble. The

, |
above- FERTNERET WrreMiHBHYR Weadetselst Py IS VoGt n proteins such as prion (J.
Mol . | o5 2 . : z i L TN :al . Chem 2008;
283: glgg{ -%%I)I,‘ls,aﬁ%%gl\%%galigg ?5@? }é‘fﬁﬁgﬁ;e%gegc dg%l]ﬁéntd ?déﬁ dz%(‘)l({fsc;e]15[‘??}}l 9697- 9706) .
13 [ 0029p11b/CD11c and CDSWEDB6amibistddsubi | i zation” in this specification

refers to dissoly) an ipsol ubl e tein.in a physiol ogical saolvent wth
e’ anilh: SR Tl eoratusn Falilpatant eled S R R R de Rt e
anount a@flykigsol ubl e proteins to be recovered in supernatant after
centrifugation 5 when a sol ution dissolving the insol uble proteLn with the

usel®f [Bigdédkltinr i4ags ageaph shewingpoafimrtising capissyjeni of lbgKand 620D&af Bland

i f .[ 0030 | ' 0 _be.used i | ubid i i on_.net hod of
Che. pr A48t O Eih sRVOE SO S TG on B & D LR Sl E KB oy o
aci d arcendeensettn BiBIeRhibdey WhosRuSHBahuifed Wit DCsILS hraufRohyichReSE: | S

referred to as deoxyribonucl eotide, which is a noiety constituting DNA
Fur t hergbyie, usicTaatcpy ¥ Pipigse whegdysapisatuply 1%@@%%]@%@%@%@ ﬁféubllqiéecbs

ri bonug i wWhi ch i i . i i . -To the phosphoric acid
nniety?ﬁﬁﬁ%hfgm?%@ééﬁ%h%égﬁ%¥?§&§€§§§§§¥§ éggggy&?ggﬁhe base noiety is
adeni ne, cytosine, guanine, thymne, and uracil are bonded. 15 [0031]

In the solubili%%%g?n,nethod of the present invention, any of

deoldr iSRS LabodHaeHs bonucl eoti de can be used. Furthernore, the nunber
of phoigggﬂic aci ds bound to nucleotide may be any of one to three.

Nucl eot'i de"to whi ch any base of adenine, cytosine, guanine, thym ne, and
uracil, as the babecicohstdmbadimentsivlceoying®ut the pocantdneaniob eradidiibi0

However, since the efficjency of. the solubili.zation is different endi ng
upon ¢ HevEisRs ordls fy el Pissaday e o rbaap prest Empadiggufrand 880 uoe
a combipabhiARv@kiod B¥n BOEarAEd FRNIE vRASRmIBHATRIES 4 fohy Rt AARNBSIIIA the

nonophosphate (AMP), uridi ne nonophosphate (UWMP), guanosi ne nonophosphate

((12%P) sumytardi ne nonophosphate (CWMP), adenosi ne di phosphate (ADP), uridine
diphos?@gki (UDP), guanosi ne di phosphate (CGDP), cytidine di phosphate (CDP),
adenosi 5 triphosphate (ATP), guanosine triphosphate (GIP), uridine

tri phosphate (UTR)sth&ior dbiBiliirigphasehapedek)/or yadenosi ne
tri phosphate (dATP), deoxyth nigine.triphosphate (dTTP), deoxyguanosi ne
tri phosphat e (dGFirsiby, a lm@g&ci/éyﬁolabﬁ@mgranpﬁﬁéwgp@upa @TPyr perdigh pectediogithe

oo oSS AT AL I T
morephdsphase’) (ibEibod. ’

The "insoluble” to be used in the specification refers to a property of a protein,
and a property that a protein cannot be dissolved or less dissolved in a liquid, in particular, in
water or a physiological solvent, so as to form a homogeneous mixed solution at a room
temperature. In the case where the protein is present in water, water and salt, as well as water

30 and a physiological solvent that does not denature the protein, after the solution of the protein is
centrifuged (subjected to a centrifugation) at 15,100xg for one hour, when the protein is not
substantially present in supernatant, or at least 50%, desirably 75% or more, and more desirably

100% of the protein is not present in the supernatant, natural insoluble proteins of the kind



30 deoxyt hym di ne nonophosphate (dTMP), deoxyguanosi ne nonophosphate
(d@wP), deoxycyti di ne nonophosphate (dCMP), deoxynucl eotide triphosphate
(dNTP; m xture of dATP, dTTP, dGIP, and dCTP). [0032] 14 generally urea,
guani di ne hydrochl oride, surfactant, or;$4he like, and refers to an agent
having property of cleaving an ion bond, a hydrogen bond, hydrophobic

I Nt er acfek@bed 9 theRBedifikRion WieSdirddab & i’fﬁolu'ﬂﬁzm ubl e three-di nensi onal
structure. Such denaturing agents are used in a state in which they are

di ssol \Be4ln an aqueous sol ut| on. For exanple, a buffer solution such as a
5 sodi um phosphatg a 0US ut| on se S fer bl e.
[0033] The redumlﬁlgf;3 EH) At 1(1]3 eremf“ﬁ’e soPLPEHF pzog¥p °§Ug ?t”%"'q“"rc ?Iﬁe bsr%ogent

i nvent ilipmitddSto Ghiafuld 10t &trc@ﬂrtntglpm’nunis tit PREEAPL gURA B it (néMd}s a Bcoindinahi ke, and
r ef ers to an agent havi ntl; a property that cleaves a disu]fide bond that
d

fornk duotedsriyed Bom&’»@é nyfeiagddyatens trapeeierdhe Bk 13 Profeherpissigl lHgEM s may
be used,,| d&n%,l asécﬂt r‘Peé E frés%}{ s%t@xpnédﬂecgsﬂ’!rk%gigg?ﬁro%ﬁ'ﬁ}oﬂﬁh&gln?a%%?%aéﬁ@

advance“or ssol ve erent“sol vents
sol ubi Iswtabtlcomelrfﬁtdimhnnél t Hreartbermmmta projeanini vaich & pantrpt Elsof)immbelcmst hod of

renovi ng the.depnaturi.ng a t the otein.solution c ining the
denat ur PRI eip}'ﬂf?‘ﬂg%m sﬁgdﬁg Yectn \fséfswascﬂor\@cem@“fgbp olAlg0g]| vsi s

or gel fith§158dd, @0 thellfkeP@ 1ﬁb&5ﬁla@(wlhfs T%épdhﬁﬁ ﬁ)’i'o?éi\ﬂ?mpm oRihdIN@, RAS Belifkiuded,
operation,” dialysis is preferable. e solvent to bée used for substitution

yl(be Nty herslthas m thetshedifickionotlaioen ozl abstrhe, demderue phgf)a@@mr; inapldblef or

exanpl g, ter.and a ogi cal ,sol vent .can be articul.ar, when
the br aal S10 e nEmEHE FPReEn TReHFE: LERThT oS FoRar P i TR | ne
prot ei mohy/@Rtribed a@(ilxﬁnﬂl;(ﬁhlﬂé%ﬂ)téxﬁaﬁdﬂol pefilebody, it is preferable that 20
solution is replaced with a physiol ogical solvent. For exanple, as the

physi oll8¢#dal sol vent, PBS (phosphate buffered saline), physiol ogical
saline, and the lﬂ]*hiée‘i Ef?]bﬁzrp%t%fna% %F ubd lérﬁe 8h 18Lfs to é@?&eiﬂl{%ﬁ%ﬁ&gﬁssbﬁ/egdded
9] sol'ubl'I't zed nore

to a physiol ogica vent,  Irnsolub ern can

ef f 1Xi entdsy distbleecnenat sraf phgsiodgidah @omm leeat wilen it ¢ higreddd ashnt enipeesture,
physi ol oal cal solvent, is preferably about 10 jtM 25 [0035]
Enbodl MEA RPNt 18 dispyed with theisket ﬁé@“%‘?llft&%eﬁ‘r@&@rﬂduic?ﬁ/}é REiPHRe yhen

di ffer e scﬂ?&g Meﬁﬁ dé&?\?fglﬁn‘}i{ﬂg%%élbgfcglsqowenp r qiu?ﬁhlgﬁnore even 1f a 1latl[1ﬁaFﬁ)rrmei§arrpl e

a) proteins obtai i ssue and ce as a naturally occurring
pr ot ei m,ugmaélyacsbhtbid proeeth, aﬁﬁisodxbmmad lﬁﬂhe mse &K diffasuetypss dwbghmlasled then a

cell is de ed b Lﬁr eezi and tha eat ed|
bl ver TSEETBPHUE i EX AR B EHCvIPRan SAREOT S bRl BrQariFHE 6o i
supgg n%ﬁ)ﬁﬁ?uc(éﬁml ‘é@lll@re%}ﬁgﬁlhf?&) te@ﬂ%l&ﬁ Cd RidetbReik r0bBLEak HRALIAMaPY
centrifugation. he“recovered precipitates are dissolved
W t h t Hinclsiondfody) deksatrefeinad tcagsemtlnsdlo’mle gyadeipl e, 4 to 8 Murea. Wen the
pr eci pi b@ifﬁs are not easily dissolved, a reducing agent,
[
Examples of the insoluble protein contained in a fractured product of fumor tissue
or a tumor cell may include a membrane protein having a transmembrane structure.  Since the
25 membrane protein includes a hydrophilic moiety and a hydrophobic moiety, it is generally
known that it is recovered in the insoluble fraction. The membrane proteins include a molecule
that is known as a cancer antigen, il is extremely important that these proteins are solubilized and
used for immuno-cell therapy, Examples of the insoluble protein contained in a fractured
product of tumor tissue or a tumor cell may include MART-1, PSMA, and TRP-2.  Furthermore,
30 it is also thought that when originally soluble antigenic proteins are mutated, the composition of
the amino acid is changed and the proteins cannot have a normal structure and thereby become
insoluble. The above-mentioned phenomenon has been observed in proteins such as prion (J.

Mol. Neurosci. 2007; 32: 90-96), superoxide dismutase (J. Biol. Chem. 2008; 283: 866-874), and
alpha A-crystallin (Biochemistry 2008; 47: 9697-97006).



15 for exanple, DIT, 2Mg, or the |ike, may be added. a-3) Wen
the reducing agent is added, oxidized glutathione or the like is preferably
added. a-4) Nucleotide is added in a state in which an
insoluble protein is solubilized 5 with;genaturing agent. It is preferable
t hat nucl eotides are added in an anount So that the final concentration is
0.5 MM pe2d0 MM a-5) The denaturing agent and the |ike are
renoved by dialysis with a physiol ogical solvent containing about 10 pM
nucl eot i de. [ 0036lheliomol sodahgsition” ) thisspedilititionrelcortb idisaol ingrantinsahgble

expressed by. using. eukarygtic cells, fungus bodies, or.the like, are

col ub: st R G ¥V o b8 iSRS el Sanels B3 Ferte e
by, forinexadng e alouhesURiGule ptandiotRTbédvbrtdas stprstaahatecaanitupaaipubl e
fraction and recover insoluble proteins. b-2) The recovered

i nsof ubtveent sldiansdissobvivg Big dnspbirplawproteimwik ibe wieiohg dgpanting agent Sgcplgeadpl e, 4

to 8 My, ; ; (o) , t ily di | ved, duci
B L o T S

Puri fi c@0s@n with a chromatography systemis carried out to obtain a target
protein. Any chr t ography syst.ens .be used as |ong as the target
protein can be e IEAtig 19 é@a e %Waﬁh@ﬂ%mﬁé‘md,off%erpr@%}m\fé{m%ﬁlrSiani ty

chr onat QALARRY indvhidh Baf Q&g%%,@ilaeﬁggﬁ%ﬁ% ggd%mﬂo%@a{ iﬁu&§&f0% Wl suft when a

;
protein include a histidine tag, I ke, nickel affinity

chr dbratrogictph P-drdeotyeiboskis refsrpd &f @rdrbkgibonucleotide, which ipaoidiycoheitytinghen
purifi ibonis carried out, proteins are purified by using urification
et hod ‘38 6or dnlentrs ucBrtePhreS e SuFvaRbows gt gar daRuIe el o be
used, fWRicRAMbRLy éH?ﬂsﬁ‘@th? RNEXCl TtS1he PhedpheTBhad hanéy, odeb tHrbé pRAPhOR:
chromat ogr aphy, gel perneation 25 chromatography, ion exchange

chr omatasgisaphionded. t hetheibree poigbhiselewnatcotpsmghguaning, hemdenbiherciliaten
high-pq;%@&gance | i qui d chromat ography). b-5) A reduci ng agent
is added t6 the protein solution before purification, during purification,
or aftegoopyrification. In the case where the reducing agent is added after
purification, after addition of the reduction, the solution is stood stil

for about one houp the sotgitization magirst ofithe Bresent dniggtion apralidepyHbprustatidn. As
the r edalﬁg'rﬁgaﬁgg&fd’e chi? E? a3 lFIQJrthggmgg§§%?g%§ér%@®ﬁ?ﬁ$h?ﬂc acids bm%nd 6{9 -6) An

excessli ve reducli ng agent 1s renove SIS e use O
denat umuoBotigenty b tpuf oxeantiakeal Ngudesteiuc mhichagetiase of adenine, cytosind)- 7) |t

is preferable that oxjdized glutathione (reduced glutathiong, if necessary)
16 or taa*élwnwéymgleaaaie%rwi as Yhe base Consai%élgmaglrﬁ@m &E\vqugd 58BUssAd st ood

by 186,00 v BRI PR s sty gl 0o
base and solubilized protein, it is desirable to use a combination of any one or more bases.
Examples include adenosine monophosphate {AMP), uridine monophosphate (UMP), guanosine
monophosphate (GMP), cytidine monophosphate (CMP), adenosine diphosphate (ADP), uridine
diphosphate (UDP), guanosine diphosphate (GDP), cytidine diphosphate (CDP), adenosine

256 iriphosphate (ATP), guanosine triphosphate (GTP), uridine triphosphate (UTP), cytidine
triphosphate (CTP), deoxyadenosine {riphosphate (dATP), deoxythymidine triphosphate (dTTP),
deoxyguanosine triphosphate (dGTP), deoxycytidine triphosphate (dCTP), deoxyadenosine
diphosphate {(dADP), deoxythymidine diphosphate (dTDP), deoxyguanosine diphosphate
(dGDP), deoxycytidine diphosphate (dCDP), deoxyadenosine monophosphate (dAMP),

30  deoxythymidine monophosphate (d{TMP), deoxyguanosine monophosphate (dGMP),
deoxycytidine monophosphate (dCMP), deoxynucleotide triphosphate (ANTP; mixture of dATP,
dTTP, dGTP, and dCTP).

[0032]

The denaturing agent used in the solubilization method of the present invention is



5b-9) The denaturing agent is renoved by dialysis with the use of
physi ol ogi cal sol vent contai ning about 10 ; AM nucl eoti de. [0037] For
exanpl e, e) insoluble synthesized proteins are solubilized is as foll ows.
c-1) Target insoluble proteins are recovgped froma synthesized protein
solution 10 containing am no acid and random y bonded peptide fragnents by,

for examb@lly Qi'(ﬁh%ﬂ%ﬁiﬁé RRNGE i RU bieHeR D BRURATIRPI refers to an agent ha@ing) The
recovered i nsol uble proteins are dissolved with a denaturing agent, for

exanpl eprogertyoiglauvingaa. iovhenl, e hediogeibborisl, yprophadiinmicadionoer thadike.ywhich

oo, - 1an SjGREE Ok ERbon] SR Seatblae P raRbub Gt Bl o (e

| i ke i swhicetierald disataddn an aqueous solutiort - For Bighiefd Bldfer soladaesudhisa state
in which an insoluble protein is solubilized with denaturing agent. It is
pr ef &r 29BN pasphale pausepsedutipnevherg ol an berpdiistsdrs Peéeratiat the fi nal
concen'ﬁmgﬁj onis 0.5 inMto 10 nM 20c-5) The denaturing agent and the |ike
are renoved by dialysis with a physiol ogical solvent containing about 10

tt M nucl eoti de. [TH38Juchipeagenodsed mn thedblmbilixetdi chethdd 96 teveekenningention is

hysi ol ggi.cal . so t.in this way, | ot different froman insoluble state
e carfi i Gy BTG, puressdiariond: B uer B MhSranfoets enaarmbevva e
adm ni Sﬂr_@ﬂié?gz th® Fepad élt) l@i@ﬁlﬁ% bend AaEFRSs ah %ﬁ%l%l‘&%iﬁ@ﬂﬁ&l&}gg&rﬁ&ﬁre. Such

transducing"an insoluble protein into a cell: _ xt, a method
f or 16 r andwued aggnsmaynlzolsed irea piatstin iwhidhrithey areguixkbd adthdéhadangturiogtagentpn esent

the. abdeeSs" Bentanes UBROLIREH on et hod of t he. present i nvention is’
transdyeesyji nto cytoplasm and/or inside the cell by, for exanple,
OO A O, b shtion method OFIhe presen dvention, examples of the mefod of
removing the denaturing agent from the protein solution containing the denaturing agent include
15 amethod of replacing the solvent by dialysis or gel filtration. In particular, from the viewpoint
of the ease in operation, dialysis is preferable, The solvent to be used for substitution may be
any solvents that do not contain the denaturing agent, and, for example, water and a
physiological solvent can be used. In particular, when the protein solvent is added to a culture
solution of cells, or when the protein solvent is administered to a living body, it is preferable that
20  solution is replaced with a physiological solvent. For example, as the physioclogical solvent,
PBS (phosphate buffered saline), physiological saline, and the like are preferable. Furthermore,
when nucleotide is added to a physiological solvent, insoluble protein can be solubilized more
efficiently. The concentration of the nucleotide to be added to the physiological solvent is
preferably about 10 uM.
256  [0035]
Embodiments of the solubilization method of the present invention are different
depending upon the origins of proteins.
For example, a) proteins obtained from tumor tissue and cell, as a naturally
occurring protein, are solubilized as follows.
30 a-1) A tissue is subdivided, then a cell is destroyed by freezing and thawing
repeatedly, or a cell is pulverized by ultrasonic wave or the like, and fractionated into supernatant
(soluble fraction} and precipitates (insoluble fraction) by centrifugation.
a-2) The recovered precipitates are dissolved with the use of a denaturing agent,

for example, 4 to 8§ M urea. When the precipitates are not easily dissolved, a reducing agent,



di ssol ved in a physiol ogical solvent, problens that cells are killed by the
toxicity of a solvent during or after the transduction of the protein do
not easily occur. In the method for transducing into a cell of
the present invention, as a nethod for {ekansducing the insoluble protein
di ssol ved in a physiol ogi cal solvent, generally used various 5 techni ques
can be WsedmftiODER3NRE & 1)) [BGL hAPBEakdQn can be enployed. [0041]

I n the transduction nethod of the present invention, when a solubilized

i nsol ubl e prot ei -$xWhentsdedrsing agent 1aaddadt dydirep ehdathionagr bellike i or
exanpl e, dendritic cell) by electroporation, the transduced protein and/or
peptidéﬂegggg!(%%§9d to the MHC class I, and CTL 10 can be i nduced.
Furthernore, a pard) ciggitidfides ins eaenhethiditartinsoidble boteihassollbililad cross
presentation, and it activates Th cells. The Thl cells activated by an

ant i yerVigh daahiriag agentt hd ivprcioplie shat pugdeqsifigs arcagidek ind avequs sxthat thgfinal

cel lul ag, L opunlzatd opades PLRRot e the induction of CTL. [0042] 15The

el ectroporation I's a transduction nethod that applies the physical
principle in whi ahs)ftendehinerioghgent andthexio sedetovahbetimbisisiveitlpal se, a
menbrane of prokaryotic/eukaryotic cell js transitorily ruptured. For
exanpl @hyspkigicghsalysad epntaingg doauy L0 Vvssleotde state in which an antigenic
protei nogigithe like is added to a cell culture solution, a solubilized
protein can be directly transduced into the cytoplasmfrom an extended pore
of the cell nenbrianexam@fle]HAddluble recombinant prétediscubteysed tyalsing cokagbtit he

cultured cells is replaced with erymfree medium PBS, or the |like, and
preparéﬂu%twéﬁﬁﬁPdW&%?%§i =W§ﬁﬁﬁ¢ﬁ?ﬁ§aﬁﬁﬂpgﬁn solution is added to the

cel | suspension, 4 e el br SHRPENS pANeliSedPhAFRExhMpbR, BlGkbIE Wave AR Set to
an el ectrode connected to an électroporati'on machi ne main body. Electric

pul se icsnicifngeiddol sepatate apinddblppledrmttivm endreoteir insotubdSprotatmvered in a 5-fol d
vol unme or nore ofdf)f ture ne Lunllgher,afteru.itli% qﬁlayrqg,for}aEiJeast
one hour, and usddZk DI R TR BTISC B PLdie dioT pOBAGR dendiaring agei, fof Yy
a dendrdkhinpleC£kd 8 MbRaWhingRntReprsabiikd 4 edt @dsﬂf' Qisholand/aatdRent 4dat, fas been
transduced is suspended in a nedically acceptable solvent (for exanple,
physi olcaginplgl D) 2ME) or the liBe, isaddede adni nistered to a patient as a
dendritic cell vacgifne.. [0045], 18 46 e ddn.th i on
met hod for an an?ﬁ'%eﬁnu?bﬁcég%}lﬂﬂﬁ& Cgle({nl%q%%l]‘l?ﬁyesyﬁlreglsléﬁ? lﬂlcﬁ\?gli’l{oi %ﬁ@ﬁggé%ﬁ es of

t he antprgein. | AsQlcidreatwérbphy 8sRaBmAObaudelns icdegilgatrg@oproasit cdiobde used
i nclude an insoluble fraction gobtained froma fractured product of tunor
ti ssue cyHagied regpidicse Mith agelves dprupeapks. alfadtyichroneieeipPROVt 8 preleinrsreeifie ed

. i : _ . o i i : bl
Pr oS a1 RS, RO SR ACMILSRI AR iUt PRIRLP
artifi chalmayog@ypiyneshe Bk ispsefbrablee protein or peptide, or the like. In

particular, the in ubl e fracti.gn obtained, froma fractured, product of
Paior i ot or DBl e PHACH REAT HITEd PR BEPHIEHDY RoNE &

fracturgfy tg)g?{i%%}ﬁ&f adcBEERS 10OHS pRIpRRRS Br 6QVTs bhE & phbEid (Y bE WSed, &1 the

i nsol uble fr
example, molecular exclusion chromatography, gel filtration chromatography, gel permeation

256  chromatography, ion exchange chromatography, or the like (such chromatography may be
combined with high-performance liquid chromatography).

b-5) A reducing agent is added to the protein solution before purification, during
purification, or after purification. In the case where the reducing agent is added after
purification, after addition of the reduction, the solution is stood still for about one hour at room

30 temperature to cause a reduction reaction.  As the reducing agent, for example, DTT is
preferable,

b-6) An excessive reducing agent is removed by dialysis with the use of a
denaturing agent without containing a reducing agent.

b-7) It is preferable that oxidized glutathione (reduced glutathione, if necessary)



10 obtained froma fractured product of pathogenic bacteria contain an

i nsol ubl e protein antigen specifically expressing in tunor tissue or a

tumor cell, in infectious disease cell, and pathogenic bacteria. Wen such

insol uble fractions are solubilized andgllowed to present antigen, higher

anti-tunor activity, anti-(virus) infectious disease activity,

ant i - padrhRogid 6 sd@gt eria activity are expected to be induced as conpared

with a conventional method of inducing CTL with only 15 supernatant. [0047]

The i nsol ubl e antt-§eRudentideneadied and siond saly éortong hopr aixeemitempetatute. 8 IMsur ea)

are m ~ 1RO so| ut.ion t roduce a_ sol ufi ntai ning t i | yhl e

anti gen R ORROREl e A P oy SR L R R Mgl k17 s BT 16

nucl eotrhie is added in the solution containing the 20 insol uble antigen.

[ 0048] The sol ution containing the insoluble antigen is

replced to a physPollsglesanriaspgands remexed by diabiswitlythense geplaisilogieplagent .

Thus, 1V S i tl ntai ning the insoluble antigen can be

obtaingggnégkﬁ%%%b¥§&NEqb$m&%Hd%%#%'physiological sol ution containing the

i nsol ujbe3gnti gen is transduced into an antigen presenting cell (for

exanple, a dendritic cell). As an transduci ng nethod, a nethod for

transduced the i AsserEMRleaningdpleimshasizpd priens we selpbdiprdsasifellover er abl e,

and for exanple, e ; i L OV DO ot ;

Since in the thu§:i?g%%gﬁgﬁgﬁkﬁggﬁﬁg?§§Eﬁ$¥k§1§gTF§?m%%g§%'gﬁggﬁgglmgntigen

i s tlegreadathingamhe acel dndamadguile bendeichepddé fregivkids by, desexbmp@, Tighspecific to

t he antiaﬁn can bek#nduced. IQ particul ar, when the protein is transduced,
© t

since & fRdice diguisrehay g gar ontained in the sequence are presented, a
plurality of tYPQ§2FWM£E&ﬁm§BQHkﬁhHebﬂn&ﬂﬁm@%hk&%&j%%BaQ%n%ﬁHhﬁﬁ%&ﬁﬁbr19
Furthernore, since an epitope of the ' MHC class Il is also presen_ed, Thl
cel | s axemaby #vad &iprcand Whes theinselablegmoteins @kLnat aasilyalifsalvetler regnanp agat,
Therefaqre, th oduced.antigen prtesenting cell can be used for a
cytot o PE@$mH§%E£§€§ ’Wﬁ@ﬁ%ﬂﬁb”ﬁgﬁﬁgaémglcytotoxic T | ynphocyt e i nduci ng
agend , a nethod for) WheyeRkE@ing Qent ik 88dddN8xiapRE @lutARdhObr ihBfiReGd OUS

di seases, and an agent for preventing or treating cancer and/or infectious
di seasaselenbheaddpdei fically, for exanple, an insoluble fraction is obtained
froma fractured pHaduGt, of i%%‘&&%{i it 5§L%%éem%i8bz§n“£§%;881§' lrotgi?lli% eshefl 44 om a
cancer patient, or ‘an insoluble Traction i s obtalhne om'a fractured

pr oductwitihddnatiBiniggemantt iy prefigalbls thdd aticlbsaids areRalded bt anvdrbdunt k6 Usit ihffeat | ous
di sease or an insoluble fraction is obtained froma fractured product 10
that i Sopsfdtagpeistht AddEni@mblct eri um as that froma patient with

pat hogeni ¢ bact erjalry I ol | Lnsol ubl e
fra%?ions are suﬁ% éyggﬁﬁgh#ﬁgﬁgg#aﬁfﬁﬁgggﬁﬁﬁkﬁgﬁﬁggygpgﬁﬁg&%$gsent

i nvent iphgsiatugicabdalidnk caainingntotie) gl nikldotided fractions are added to
anti gen &gesenting cells such as the |ynphocyte or the dendritic cells

col | ecttl8&rom the same patient and cultured so as to induce an antigen

presenting cell, elﬁr{gq,r{ilgﬁl Qng&%‘é&i&”&i%s%%d%rﬁ?sg%%lggic 1940'1vein§inatﬂ{§i»?ahﬁgﬁ§@d 15

to the sanme pati ere a cytotoxic yte specific unor
cel I, \differsnidrorpah heghiblcstitaahé carabecan]jdee:ditodueifidatidnhsipentlud:] ingadbs eases
such as cancer or virus infectious diseases to be prevented or treated.
Fur fherdBHRISCEd| 1 B PRI @S BrBE%47s obt ai ned by sol ubilizing a reconbi nant
proteiqogggsynthesized protein by the solubilization nmethod of the present
invention are added to antigen presenting cells such as the | ynphocyte or
the dendritic celAstoalthebodibrftraosducing an insoluble protein into a cell:

Next, a method for transducing an insoluble protein into a cell according to the
present invention is described. The insoluble protein that has been solubilized by the above-

30 mentioned solubilization method of the present invention is transduced into cytoplasm and/or
inside the cell by, for example, electroporation, an antigen presenting cell can be produced.
[0040]

According to the above-mentioned solubilization method of the present invention,

an insoluble protein is dissolved in a physiological solvent. When the insoluble protein is



20 the patient and cultured to induce an antigen presenting cell, and the

i nduced antigen presenting cell can be adm nistered to the sane patient.
The induced antigen presenting cell may be admnistered to a patient by a
usual nethod, for exanple, it may be adnhnistered to a patient as it is, or
may be adm nistered to a patient in a usual formsuch as injection, and may

be adm sl i a%yﬁoi‘éﬁi&@i‘ so}%ﬁ? tpﬂ%]&ﬁ’§ R @l QR kifit! BB ARGy 8 @yt of

the antigen presenting 25 cel be adm ni stered can be arbltrarlly
det ermcﬂwdlgau@ﬁﬁdﬁhngdn@lusymﬁhspmtemylp@gl obildbewases of patients and for

prevention, accor di seases subj ects. urther

Gsi g the. br odacelt Bnete gt B Butv g REe Foir Brus PORE dBireloh of REbTEs! £ om

pat i ent y@iRdudifetheRbdotle Wo%%@ﬂh%éd]ﬁa&ﬂ'a h%l@ioﬁlcéf—‘%h?d?}@ peHEL Iy @skds@riags t O

induce CIL in vitro. Exanple 1 Egt <Exam nation of Effectiveness of
TOPRS

Nucl 8ot fegfsques can be used. E\Olf@@mﬂﬁ § aisen cpprbs emidevedRel at ed Prot ei n- 2
(herei n[% ﬁld also referred to as "TRP-2") was used as an insoluble
protein; "and a solubilization nmethod using a nucl eoti de was exam ned. 20
Firstly, a reconbinnantrafsds@ibnpnahed of the eresemahiettion, velieara @thtildzedSnsoliibly
consisting,of an ubiquitin fragnment (her |nafter erred to as "Ubi") and
TRP- 2 i oW @ﬁlaaSCﬁi §(§4 IéR ﬁéalt%@nmsgmtng@ﬁ Iy eb@@ﬁ%‘i‘iﬂ“@ﬂ“@ geINWer mi nal was
pr epar Qecé\%bra%ﬁ (S GhAURLA LA GIEAN 09:LB%AT Mo MLLSEURRCaISC!

forth in RP- 2 wa5|s ate rom cDNA 5 encoding gl utamic
aci do ( Bantbeanducsd.t HeurBgtihorees patief paptide isheeddntedtothedViHiCoclssrll becio$) that is
the 472nd resi due fromthe t rn1 al.. based on t am nQ acid se ue ce
Hocor | ougenfitian 1! SPuaes 2D gr R e T akd &y s Oaftp reted ot
i nser t egkHM¢19ss3l B%E&@@cy{&éh@ﬁecéé\ﬁﬁaﬂﬁ RIII& ifRnRi 2R o8 %R Eﬁﬁﬂcﬁ@tlﬁ' iAGEn
(PET19b/ UT) . Wen Escheérichia coli” (Rosettagam 2 (DE3) pLysS: Novagen,

#71352-&)CMas transforned with PET19b/ UT to express a 10 recomnbi nant
pr ot eln[ ]f used protein (UT protein) having a sequence: NH2-Hi s-Ubi - TRP- 2-
c2l 4 (g%%ID NO 2) was produced, but it formed an inclusion body

(i ngsusi on body) Hictla@apbREEH R Ransi@RRAImdBehiibi 4plids GelphydibatpriRaigle in

expressed the UT protein was suspended in PBS 15 containing a protease
i nhi bi twhick ehep hetcellEppaxpesed to %eﬂq@ricmkﬁe@mm@n@@iyiOka@wﬁ/@yléayyw edli ng

our att® B RREL! (ty eSHNEHAT hOEaEE By AR S Ao IR Bl an
i nsol ubinegémaptdt@n o( ﬂfeéﬂ{lem hcled o af:élbéultlﬁdﬂbdluﬁimgatsbblbllmé payspendsdd in 4M
20 ure he suspe si on was irred ne hour room

a/.PB pl-17.
terrperaf{ ralaféue%iﬂph %a@étapléfm M B YRS RO aPe gmewéran?he i nsol ubl e
fraggi q@o,(ﬂr ecipitate) after centrifugation

The culture solution of the cultured cells is replaced with a serum-free medium,
PBS, or the like, and prepared at about 1x10° cells/mL. The protein solution is added to the cell
suspension, the cell suspension is placed into a cuvette, and set to an electrode connected to an
electroporation machine main body. Electric pulse is carried out rapidly, and the protein is
25 recovered in a 5-fold volume or more of culture medium. Thereafter, it is cultured for at least
one hour, and used for the intended application.
[0044)
When a dendritic cell into which the solubilized protein and/or peptide has been
transduced is suspended in a medically acceptable solvent (for example, physiological saline), it
30  can be administered to a patient as a dendritic cell vaccine.
[0045]
Next, a production method for an antigen presenting cell according to the present

invention is described.



1) was dissolved in 8 Murea /150 mM NaC1/5 nM DTT/ 20 mM sodi um phosphat e
(pHB.5), and the solution was subjected to 252) nickel affinity (H's Trap
HP col um, Amersham Pharnasi a Bi ot ech, #17-5247- 01) with the use of an
AKTA explorer liquid chromat ography syst,em (Aner sham Phar masi a Bi ot ech),
and 3) gel filtration chromatography (Superosel2 HR col um, Amersham

Phar nas'[]@%- Bi ot ech, #17-0538-01) with 6Murea /150 mM NaCl/5 mM DTT/ 20
nmM sodi um pJnosphate 30 (pl-18.5) so as to partly purify a reconbi nant
protein. [0054] Inthe productioiDhdthnd foraddetgeroprasesinpbadl oftht pleachtumdatigone
gel filtration rification so that th concetratlo was , 5 ..and the

o xt ur eV POL TR GR TSRBL D RIS Bub By e o G RE dhel PERGe AR e h 6
M ur ea/ 1305 REdA 89caﬁi%l %@FH MPARREY @)P@tu%t &ﬂqhmlaﬁt@le bPa NBARMRIIULN RaatBd 21

DTT. [0055] h the above-nentioned process, a pr otein sanpl e
was &bt Eheiwel. obmm\ﬂ‘ww atfw@ttmcrcb}predmpt@énﬁt@mbﬂﬁbm@ehlwnﬁ@@dwﬁvww& AR i oned

process. e. 1R V\/(’ll C at S CO

ccor o ronpe o ush Bies? Al ¢ BefusfaR oL Bl ORE vy Bl SRR AURET

t r ansduggghdsize@indoluble pro@iiortpeti®d, of the likae ﬁﬂﬂ)atﬁcflllaﬂ!\&@ 1@@@@&&%@0 be
exchanged with a physiol ogical solvent. Then, by the processes to 10, the

pr ot ei nokiaiged {ipanpiracuied PEulugl ofdBmgBHssIA OBa bl%lcélld@if awplublg fi‘i%cr‘ﬂon obtained
h
(herei nﬁ&lt, edbﬁ ?Q?l%lé? ﬁ%‘ﬁ,\]@%%ﬂ@&?@@ Ccil'f'se'fa meédt&i Qh Gals, S84 Ylf'eri}xfdlﬁbhl% \%ﬁ@t’ién

to as |ng arginine i's
t echoi q&lﬂamaﬂhﬂ'omm Bamvared pobdueicke Iiatholgema beaata cdntalfl @05Gpluble protein antiged)

A ut at hi on SG) was .added to the protei | e oht ai ne n 3).to carry
out an %B@F@&E‘ ?mrf*esaw&t%%n?lé&é% ‘Bri”um(” CeIP in iféetious 15835C & 1>£&8|Pﬁih\9§era@ent

(ar gi ni ey ANIRL R iRERsE f?dEQOﬁsh&e i pabiEd mano%fatt@ rolsénfaaﬁg&ﬁﬁlghew at
room tenperature. 6) A glycerol was added (10%. 7)

Di al ysi mtmialmom aclnmezdmuu(wwq) imf@;tlpm/@mﬂsogtvtoaﬂy, MI—mee@de]aC@manpuﬂety PBS) .

3) e B Rt RO SRS RaR e TR SFe e Blafl *©

pr qupigu%te@la?agt(an |nsol ubl e fraction) and they wer e recover ed.
10) Solubilization efficiency was anal yzed by, for exanple, SDS-PAGE.
[ 0057] [0047]

The insoluble antigen and the denaturing agent (for example, 4 to 8 M urea) are
mixed in one solution to produce a solution containing the insoluble antigen. If necessary, DTT
or 2ME is added as a reducing agent. Next, nucleotide is added in the solution containing the

20 insoluble antigen.
[0048]

The solution containing the insoluble antigen is replaced to a physiological
solvent, thereby removing the denaturing agent. Thus, a physiological solution containing the
insoluble antigen can be obtained.

25 [0049]

The physiological solution containing the insoluble antigen is transduced into an
antigen presenting cell {for example, a dendritic cell).  As an transducing method, a method for
transduced the insoluble antigen directly into the cytoplasm is preferable, and for example,
electroporation can be employed.

30 [0050]

Since in the thus produced antigen presenting cells, the transduced antigen is
degraded in the cell and presented to the MHC class 1, CTL specific to the antigen can be
induced. In particular, when the protein is transduced, since a plurality of epitopes contained in

the sequence are presented, a plurality of types of CTLs specific to the antigen can be activated.



The processes 4 to 10 are described in detail. To the UT sanple dissolved
in 6 Murea/ 150 nM NaCl /20 mM sodi um phosphate (pH8.5), 2 nM DIT was added,
and the 25 solution was stood still for one hour at roomtenperature,

foll owed by carrying out dialysis with $ M urea/ 150 mM NaCl /20 nM sodi um
phosphate (pH8.5) to renobve excessive D '? The sanpl e was di spensed into
three spmlenbHo88cd 4 epifopl of ARA)clasd Tichs 2158 pMEAXE diAed g hidtR1iDh N and
(GSSQ % added 10 ea%pﬁ&’?uge (each Concentration s the final ol
concent thatacovetion Bl Clhaambe durtler grameted.(L() Ar gi ni ne, Wako, #015-04617) was
added only to the_tube ( so that the . final 30 concentration was 125

Al the tubes ver SeBet e Bfh ppdea g pstnescRpE P e et Pnd SR d) 1o
whi ch angighobge hﬁf&chg%tﬁaﬂ a@yanskid 0 IfhghdeyRandwbing %, alnyarsPlor pidveating
concentration) was added. These three types of reaction solutions were

i ndi ¥i doslrdaying icanopy e/ o infectiQundigepessy B1d/anSEenNONaICY PIRIEAVItreating cancer

Tri s(hydroxy ] 1.0 t han 18..4) .o 1 - | SlL.nce
thi o o SO0 A BERRARR" VRS bRt b BBl SRR SRR E e

pr ot ei Nfrod fisdged product safg@dontissidol O kol cohetdddirm atcad@Epaiht, or an
fractionated into a supernatant and a precipitate (protein tratr had not
been soltsPuplelEgiignis abkirrtdran aiffactped edes! that it 1Be S3Re VISrosdh# a8 had
been solhbi} ik : > bfar} SR R AL AR obyaihddOPGh aTERuk-BPproduct
super na %ﬁ%’{ wgﬁggw%%gc%%\%&é%qn%})eali)lﬁg? glrﬂ S(?I ut]?on zatxri S- SD§- 2MVE sa]?rl'gl %C

t r eab methat is ohetair@mattiogiiic bactBliure aCHenfronl spaiont with gathoget2SHR Triahadedicded.

The precipitate fraction S di.ssplved in a, 1xSDS- PA .e buffer

o ub | oS B poiend Mk ot Fackoes 38 G0 (HeaoutpERtig: Bibod o thean
equal apRuUnt iRRRMIER SHNIIBLH ShdliRe RIPSHiRAEradibhehire QUEES 1ARNREESeSontih e
solution was stained with Coomassie brilliant blue G250 stain solution 10
and t heccdlysuelt asghe hingtheryte vedevienditid eelig goheatdd frorn thagsarapetiant andregltvted

Tabi o 150 BT RRC AR PreseDUBral. iy R Beh et s MRl iy

sol ypi | {ozRt bR SdHRM) i'mle%@ﬁ,l £cyloteriz THhGHbaie dhdeifothembotdipwiragod or nul a
in which a gel stained with Coornassie brilliant blue was taken as an inage
by usi nigptkosead bagistip sambe Bdpedothuy sudblinBdDeREDpuchasFanerr 8F BuuomiesHens band

"a" and"h" i.pki 01 by, . o At | . g ed
namer | P Gy By ofhed i Yod{aR G SR to Bt G LARIERETY
sol ubi | iez@bhbipmnt(dtem B(syhthusidirbicin bytthPwlubilization method of Se(prysentineantioh
band "a" of supernatant x concentration + area of band "h" OL stjper at ant  x
concent #aeid o apligempresgpng efllssyplyas @lmﬁlﬂ%@i%i‘]‘l‘%‘i‘f‘é‘d%u%ﬂ eottertediteom +
ar eg, of " I:pitat G -at | antie
came pr 5P BSenttad SpRGPE R o TR T s R e arSen g B

( pH8. 5)cellacan bs admirtifiered dd theishinz peiion. | hhaindasel antigere ptbEPingickll wstyrte dN || P
Set, 100, M 25 Sol uti.ons, GE Heal thcare, 27-2035-0 I nstead.of arginine
was. ad UESHERHED ATHUOR el CBHCENPIPT SH e 13S0k MO G o pufinl
sol ubi |i's,2(ﬁ*td1r§nbé MnAnGRI&T WNELFicdidnd VEAIINTY sevhchs IfeciitM, @i @iy Be were added
were exam ned. The other operations were the same ‘as those in (1) to (3).

Respectadngnistesed 4ss1 wuel whowa formulitpn. 1 Fariber(mye, andmosht offthaaigsnipresputitghe
a,c

o Rl 3B B e R S SRBPL S RN
\évg_r g%adéiﬁﬂtiezﬁs GhE 61 RBNhtVASceRFaMBdyped o BReSRPRENAILMMs. Dukthbhensatye was
using the produced antigen presenting cell, the lymphocyte collected from a patient and the

antigen presenting cell are mixed and cultured so as to induce CTL in vitro.
Example 1
30 [0051]
<Examination of Effectiveness of Nucleotide>
A recombinant mouse Tyrosinase-Related Protein-2 (hereinafter, also referred to
as "TRP-2") was used as an insoluble protein, and a solubilization method using a nucleotide

was examined,



23 [0060] [Table 1] Rate of solubilization of UT fused protein when
arginine or dN TP was added (1)(2)(3)(4)(5) Rate of solubilization

(99 01050.820.7 (I) not added(4) (2)+dNTP (2) 10% d ycerol (5) (2)+Arg+dNTP
(3) (2)+Arg [0061] Fromthe above-nentioped results, it was found that the
protein that was not be 5 able to be solubilized by a conventional nethod

can be sol ubili Zegny’ﬂ)l Qlécl’dﬁlbﬁﬁq{ Pds&ﬂpl‘é{engmg%mdﬁéf ti@fgeh@@'[c?as U T"%RSnsisting
consi dered that when'd was added, dition of argi ni ne was not

necessapian Exawph éragm[emd@@]emliﬁeKE;f@zmdwtatas bebﬁ ar/ pRE-20f v @btsiidﬁes tag

(Bases) i (. v, amodel of an_ insol mbi nant
ouse Thgs28) ppbeon sl R RET v Bens B3 RSN o LR TR o
encodi NgheGhih@ndi€ s@fiictedde) fdrihdh SIEE) HHROL 6! Iha BEP dugashisled RenNeAN nal to
serine (S) that is the 472nd residue fromthe N-ternm nal based on the am no

aci d 5segiifede deanig el thards the S6thaogdye Hem Sy Ndemponl taseranedSe thahisdha 5

t
(pET100/ Ty Esi Gyl MREah YRR abfyd Ao TSI ACRT
#71352- B)93i@ SNVAISSERR O databide. pEJBiLSAhYTYRﬂTQamdemnakmt@spﬁﬂwlavdc&ﬁonbl nant
R R ST Yo (o T
i nsol ubl &y i@'@%m&b‘éfaﬁlo%g’;&oﬂ’l@@zlﬁ wis Ma%f@ﬁﬁéaaﬁtﬁgrt I@TUTQ@H&@@a OLyS M

ureal/ PBS/ 10 20 and the solution p ally purif
ni ckél mkbinhinayt rreics, Irﬁaqad mmtmol(umpxommshaga@mm iNHBHot 8] RP-2-

#11- 5246 l![)(SBan%b 5)' \lfvgsr}%%bl?c%d Ctnlrl cl)t Bimel b 1n¥1ug‘.10n bogjp (inclusion body) and was

insoluble.
[0052]
Escherichia coli that had expressed the UT protein was suspended in PBS
15 containing a protease inhibitor (Complete EDTA-free, Roche, #04 693 132 001), destroyed by
using an ultrasonic wave device, subjected to centrifugation at 15,100xg for one hour at 4°C by
using an M-X100 centrifuge, TMP-11 rotor (TOMY).
[0053]
An insoluble fraction {precipitate) after centrifugation was suspended in 4M
20 urea/PBS {pH7.4), the suspension was stirred for one hour at room temperature, and centrifuged
at 15,100xg for one hour at 4°C.
The insoluble fraction (precipitate) after centrifugation
1) was dissolved in 8 M urea /150 mM NaCl/5 mM DTT/20 mM sodium
phosphate (pH8.5), and the solution was subjected to
25 2) nickel affinity (His Trap HP column, Amersham Pharmasia Biotech, #17-5247-
01} with the use of an AKTA explorer liquid chromatography system (Amersham Pharmasia
Biotech), and
3) gel filtration chromatography (Superosel2 HR column, Amersham Pharmasia
Biotech, #17-0538-01) with 6M urea /150 mM NaCl/5s mM DTT/20 mM sodium phosphate
30  (pH8.5) so as to partly purify a recombinant protein.
[0054]
DTT was added to a sample that had undergone gel filtration purification so that
the concentration was 5 mM, and the mixture was reacted for one hour, followed by carrying out

dialysis with 6 M urea/150 mM NaCl/20 mM sodium phosphate (pld8.5) to remove unreacted



26/ 60Sephacryl 5300 HR col utm, Anersham Pharmasi a Bi ot ech, #17-1196-01) by
using an AK' TA explorer |iquid chromatography system (Aner sham Phar nasi a
Biotech). In order to replace the solvent of the purified sanple with a
physi ol ogi cal buffer solution, dialysis,pth PBS 25 was carried out, but
al nost a whol e anbunt was precipitated 60063] eTRP- 2 di ssol ved
in 6 Myrea/ PBS/5 nM DTT (pl118.5) was prepared in five sanple tubes. To all
the tubes, 2.5 nmMreduced glutathione (GSH and 2.5 nM GSSG were 24 added.
To resdé@®ilve tubes, dATP (dA, Sigma, #D6500), dTTP (dT, Sigma, #D5288),
dC TP (dC, Si gma,#D463 ¥ Sigma, #DA01 [ dNTP radded so
that the 1inal coltButapsieiehdo Mo dm ittt Ph Sl e ufsei st

f or oneh®pistein irhsit obfaited i the@d6le-fidhgoncliGo@bywas Bla was iadidrd.a JEAeSEng
solutions were individually, dialyzed with 10% 5 gl ycerol /PBS (EI—B. 0), and
t he BolagemitWakeeniagshac dgcortinghy, thihanye was Bof akistodisnsed suigsdonbeing 100xg

for OngdigNoed b ACRNAMEAGLELIRLERAAA: SURSLAAL YL ANALRL RRLAT L2t e, and

the precipitate fraction was SSO n 8M ur rei nafter,
anal ysiphywakbgtal sal'eaht.ouThani b tHsDBedRAgEE 430 11D] the pyottio v attpihpted to pOOB4d1vaDAs

shown i.n Fig. 2,.when any bases re used, it was confirmed that. the r TRP-2
wne 1 edbpantiioRbicrtoNeDl e RaT R T OH e Hahp SR Sl e e
added, ghnstypialienaMUh&hed oM&@i@rTﬁgi%ﬂ% 98 Ra%ilﬂ@nlo@v_nﬁ@c}ﬁﬁﬁ%oﬁiﬂﬂhis' w&d.
Exanpl e 3 [0065] 15 <Exam nation of Types of Nucleotides (R bonucleotide
andlDeomadeithbnacheiotli de) > rTRP-2 dissolved in 6 Murea/ PBS/5 nM
DTT (pHﬁ%S%Q was prepared in six sanple tubes, and 2.5 MM GSH and 2.5 nM
GSSG V\E[ dded to all the tubes. GIP (Sigma, #G8877) or dGIP was added to

the respective tubeguaiddeaSSiy veeRaesR b akd Mot Sangplohbtaiked Vb Plo dafty™
and all the tubes were stood still for one hour. After that, 10% gl ycerol
was addatan exiggiqnhgdydiopdedction. t ubes. Dial ysis was carried out with 10%

gl ycerol / PBS (|0135§ IAS)addgiQr tag%g@ghl\)gg&gr d’ﬁ@FPRr %laﬁﬁgcﬁ%lld%%s{i)étﬁllﬁas fed&ied

sol uti on was cen uged a or one hour a ractionated
i Nt sydpesiRdioanit raod tphpehpird.at e, and then anal ysis by SDS-PACE was carri ed
out simlarly to Exanple 1. [0866& 2RAs shown in Fig. 3, about 50%of 2 to
10 mM GTP and 2 ©AEYGHAaas2fdskyl®@” ol ubi | i zed and recovered in the

supernatant. HO“@Y%%%%% ﬁe&Q&%i%ﬁgg}rs@&ﬁ%igél JoNen(FHer SRR PRIGTP ver e

made to be 50 nM "a e anounts e 1nsoluble, and recovered in the
preci pitate fract)aAsamblcomd eeoebalmmdreentrifored at i 5180 gofisiodehed 4t a°Oe
appropriate that nucleotide to be added is 10 mMor |ess.. Thus, it was
reveal ed that nud) ébe sameple sis senatatehilasne sk 6 wilebla Epetiom and prrddicde

congf i {4 {0duBIe B BARHEhE FerBEl VR, the same effect. Exanple 4 [0067]
10) Solubilization efficiency was analyzed by, for example, SDS-PAGI.
[0057]
The processes 4 to 10 are described in detail.  To the UT sample dissolved in 6
M urea/150 mM NaCl/20 mM sodium phosphate (pH8.5), 2 mM DTT was added, and the
25  solution was stood still for one hour at room temperature, followed by carrying out dialysis with
6 M urea/150 mM NaCl/20 mM sodium phosphate (pH8.5) to remove excessive DTT.  The
sample was dispensed into three sample tubes (1), (2), and (3), and 2.5 mM oxidized glutathione
(GSSG) was added to each tube (each concentration is the final concentration). Furthermore,
arginine (L(+) Arginine, Wako, #015-04617) was added only to the tube (3) so that the final
30 conceniration was 125 mM.  All the tubes were stood still for one hour.  After that, to the tube
(3) to which arginine had been added and to the tube (2), 10% glycerol (final concentration) was
added. These three types of reaction solutions were individually dialyzed with 10%
glycerol/150 mM NaCl/20 mM Tris(hydroxymethyl)aminomethane (pH8.4), the solvent was

replaced.  Since this dialyzing operation produced an insoluble protein, the insoluble protein



<Exam nation of Types of Nucl eotides (Mnophosphate and Tri phosphat e)
(Exanpl e of Guani ne)> 25 r TRP-2 dissolved in 6 Mureal/ PBS/ 5
nmv DIT (pH8.5) (the sane as in Exanple 3) was prepared in six sanple tubes,
and 2.5 M GSTI and 2.5 mM GSSG wer e ad%%d to all the tubes. 10 mM GW
(Sigma, #G8377), 2 MM GW, 0.5 nM GW mV GTP, 2 mM GTP or 0.5 mM GTP
was addeg éegnrftagedra%%@q@@ LRy bﬂpﬁa]u aRghcel émmom&ﬁuaﬁ@r Fh R a8 la" for
one hour. After that o gl ycerol was a d to the respective tu

Di al ysisesipiate grotcacthaitadwot beeh@obublilized mak tdeBGerfdBthe precgnicte, had ﬁmlement was
repl ace er that., the sol uti s centrifuged at 15, 100xg for one hour
at 10cC,"t ?ri’é‘éﬁ’f: g{l@ﬁh;%%assrmp atl’a\ﬁa 1° SHRYHPARRi pitate, and thus anal ysis by
SDS— PACEOWS carried out simlarly to Exanple 1. [0068] 10As shown in Fig.
4, in the case where 0.5 to 10 MM GW and 0.5 to 2 mM GIP wer e added,

al %t whol e anoukuttse aipeirrRF&nz abiS B BA 0 daimplecbdied soletav Bried iSa2MEe

super nat an e 10 S coyered in a
bart anrgRisigRunl s haT SBEhREv i ek ot G ol B e st ate.
From t hee aBoye s8R didshii@ S & 8685 SA NSO b asofMBn 30 dh GHB e
equal Q?f ect alrt hough trllasy Vhad a d???er ent alpr opri asfe rgnge %?; mg 1|Q|€%t|t1§c1)n 15
concentthasdanonas thxtafpheessupen8@ 69 hnddax amahahbnm cath WypedjaicdNu SDESPAGES

Mono t nd Tri ho hat Ex e_of Uraci Thi s le e | ed
o ort doah GfecipdiRes s iR ERD kst BT Bt raBAT) B & ERaE gt ROR
cor {©sRAR M indiht I T8RSV 1iakh 4R QBp&hdthi&i 80 Ele WRSipH4t8 Mvaks @stﬁfiﬁ@@' e
2. Simlar to the exanpl e of guanine, the sane exam nation as in Exanple

except f’tihﬁé{IDWUWPF(gSllgtné (%063@@)(3}«@&@»@& prisinesah o reGhPered rdayTRILS: g,

h h
oy 2l e Rl Tonsh s ffa 309 ¥Re el e thllab g oo

anmount So@hulé mﬁhwestaﬂwbmhlcmdxaaﬂa bfig@AVEnedat fhkt:ﬂﬂ@s @Uﬂﬁg@%@@l@ﬁlg yal N the
case where 10 nmM UTP was added, rTRP-2 was recovered in a par 1y

i nsol ulsi( sumere 06@61 59,2800 RN, andedavacal cpeh bansolalBné ls"t\aqsenulnpbcrﬁ t he
b n
aboy, fi :'BSZ %9&1’0@1‘&# Wﬁ%oa ougﬁr %%ﬁ xﬁﬂ%ﬁt}m?t (h/k#'\fp %‘ﬂg bHJcP ﬂ“e{gast 1Ea&H é[lc%lllon

solu At T ORI e erent appropriate A

addi ti grodvonefiat'rati on. Fromthe exanination in Exanple 2 and t he 30
exam nation of this Exanple, it was reveal ed that both of

deoxyr i bonucl eot iRdie (a"rﬁﬁlqbiiﬁdh%[qébﬁsﬂ@x 19079 e (vhe nunber of phosphoric
?gbgi] was differ %rtt) a?f]:ca Qt"'oq%uperneﬁal%bx gontcgntra%on 1ea oizbangx‘gng' e

supernatant x concentration
20 P (v): area of band "a" of precipitate x concentration + area of band "b" of
precipitate x concentration
[0059]
The same protein dissolved in 6 M urea/150 mM NaCl/20 mM sodium phosphate
(pH8.5) was used, the solubilization 1n a case where dNTP (illustra dNTP Set, 100 mM
25  Solutions, GE Healthcare, 27-2035-01) instead of arginine was added so that the final
concentration was 12.5 mM, and the solubilization in a case where 12.5 mM dNTP and 125 mM
arginine were added were examined. The other operations were the same as those in (1) to (3).
Respective results are shown in Fig. 1 and (4) and (5) of Table 1.  In the case where dNTP was
added, a clear band was observed in the supernatant, and the rate was 50.8%. Also in the case
30 where dNTP and arginine (Arg) were added, a clear band was observed in the supernatant, but

the rate was 20.7%.



<Exam nation of pH> rTRP-2 dissolved in 6 Murea/PBS/5 nM DIT (048.5) to
which 10 M UMP 5 had been added as in Exanple 5 and the rTRP-2 to which 10
nmv UMP had not been added were prepared, and they were reacted for one
hour. Then, the rTRP-2 to which UMP had,been added was divided into two
parts, and dialyzed with 10 uM UWP /10%gglyceroI/PBS (pH7.4) or (pH3.0).
The r TRBg@jt 0 which UMP had not been added was dialyzed with 10%

gl yceroI/PElS (pH7.4). The recovered sanples were centrifuged at 15, 100xg
for ondThdad]at 10C, and 10 fractionated i nto supernatant and precipitate.

The pregipitate fraction was dissolved in 8M ureasPBS. reinafter,

anal yor gyt Sinrh oD R ARG bt § RS A . o072

O el y ot sves-oar 1 o out—o] i 4 \Zen Dhehad ol poun Sokica: the_©
He

h
AT T7T7CCTr \VAv R Y (AAJ maa Mot MO GIT auavuucoa,

pr ot ei n Rudgohwlubdégationéd)in t He sal ubPe 15 fOactiorPVshd jal b8t all of the
protein was insol ub, preci pitate t when UVP had been added,
protein was recoverdelzngﬁrhggalﬁn t he sol g@l(@%ﬁ\?@fi on. Furthernore, it was
reveal ed that when @HIP% Glagaot o 8. 0, (VKA LRUENTIF zati on ef ficiency was

i ncreased. Exanpl e 8)[0043] 20 <Quantification of Natural Insoluble Protein
Derived from Cel | > 75 cn2 each of Malnme-3M Mewo and G 361 as
human nel anoma cell lines was cultured in a culture flask. Wen the cells
were spf@@Ed over the bottom surface, the cultured cells were washed with

PBS three tinmes. Afte shing,. cells were scraped off, and centrifuged at
1,000xg for 5 ni Fapdhogborem OPgL%@FSeH V%?é%%?lg‘dﬁﬂi tP%P@.telfrH@t et n&éieght

t hergofyL a8 bé WIMBASH B a cbPfhflbnal method can be sERBMBRAGRNEE a0 ANGs e cells
wer e suspended again ih PBS so that the cells were 400 [tL/ 100 ng. After

t hat, fhuebzinmge,(it 88Q)onanidredibatiwlgn(@OT) waeadsled.dhe additiauo! agiirte wassjot and
centrifugation (hereinafter, this centrifugation operation is referred to
as si ?F y"'centrifugati on") at 15,100xg for one hour at 4C, fractionated
into sypampatant (soluble fraction: S) and precipitate (insoluble fraction:

P). The quantification of protein in the supernatant was neasured by a BCA
met hod [0YRd the quantification of the protein in precipitate was neasured

by Bradf or d..met hod_ af t. it di ssol ved in 8M urea- PBS whose vol ume was
el s aU iR bt RielebidB pati5S:

The results are shown

in Table 2. I n Mswemdddlandn Gsdhble HOMQE rédhebitdnt ploabk€TRPVIRETREOO®ECEd in
the precipitate, in Mewo 7% of protein_was recovered in the precipitate.

Ther ef 8P&Y0i 1) Wigssse nfﬁTﬁ?eféjl“taﬁaSplaée%@wDé% PeROSiNG gihaminedd JodhatisBy in a
> oS SRek BOGRA 08AELa8A opATL b sl s DEsl R gL o0 1
t he celbhgd dnGbY Ghirfokehl £qd¢nce described in AC No. P29812 of SWISS-PROT database, and
15 inserted into a pEET19b vector (Novagen) to form an expression plasmid (pET19b/mdT). When
Escherichia coli (Rosetta-gami2 (DE3) pLysS: Novagen, #71352-3) was transformed with
pET19b/mdT and was expressed, a recombinant protein having a histidine tag (His-tag) at the N-
terminal was obtained. The recombinant protein formed an inclusion body, and was insoluble.
The insoluble fraction was dissolved in 8 M urea/PBS/S mM DTT (pH8.5) or 8 M urea/P3S/10
20 mM DTT (pH8.0), and the solution partially purified by nickel affinity (His Trap HP column,
Amersham Pharmasia Biotech, #17-5247-01) and gel filtration chromatography (HiPrep
26/60Sephacryl S300 HR column, Amersham Pharmasia Biotech, #17-1196-01) by using an
AKTA explorer liquid chromatography system (Amersham Pharmasia Biotech). In order to
replace the solvent of the purified sample with a physiological buffer solution, dialysis with PBS
25 was carried out, but almost a whole amount was precipitated.
[0063]
rTRP-2 dissolved in 6 M urea/PBS/5 mM DTT (pHS8.5) was prepared in five
sample tubes. To all the tubes, 2.5 mM reduced ghutathione (GSH) and 2.5 mM GSSG were



Amount of protein contained in supernatant (sup) or precipitate (ppt) after
freezing and thaw ng of nelanoma cell line cell |ines Ml nme-3M Mewo G 361
wet weight (ng) 37 52 57 sup (jig) 611+0 853+21 671+16 ppt (jig) 720+36
768+30 964+44  SE (n=2) Exanple 8 10 [9Q77] <Detection of Cancer Antigen
in Natural Insoluble Protein Derived from Cell>

added. To respective tubes, dATP (dA, Sigma, #D6500), dTTP (dT, Sigma, #125288), dCTP
(dC, Sigma, #D4635), dGTP (dG, Sigma, #D4010) or ANTP was added so that the final
concentration was 10 mM, and all the tubes were stood still for one hour.  Afier that, to each
tube, 10% glycerol was added. These solutions were individually dialyzed with 10%

5 glycerol/PBS (pH8.0), and the solvent was replaced. Then, the solution was centrifuged at
15,100xg for one hour at 10°C and fractionated into supernatant and precipitate, and the
precipitate fraction was dissolved in 8M urea/PBS (pH8.0). Hercinafter, analysis was carried
out with SDS-PAGE similarly to Example 1.

[0064]

10 As shown in Fig. 2, when any bases were used, it was confirmed that the rTRP-2
was recovered in the soluble fraction. Among them, when dT and dG were added, almost
whole amounts of the protein were able to be solubilized.

Example 3
[0065]
15 <Examination of Types of Nucleotides (Ribonucleotide and Deoxyribonucleotide)>
rTRP-2 dissolved in 6 M urea/PBS/5 mM DTT (pH8.5) was prepared in six
sample tubes, and 2.5 mM GSH and 2.5 mM GSSG were added to all the tubes. GTP (Sigma,
#G8877) or dGTP was added to the respective tubes so that the concentration was 2 mM, 10 mM
or 50 mM, and all the tubes were stood still for one hour.  After that, 10% glycerol was added to

20 the respective tubes. Dialysis was carried out with 10% glycerol/PBS (pH8.0), and the solvent
was replaced.  After that, the solution was centrifuged at 15,100xg for one hour at 10°C, and
fractionated into supernatant and precipitate, and then analysis by SDS-PAGE was carried out
similarly to Example 1.

[0066]
25 As shown in Fig. 3, about 50% of 2 to 10 mM GTP and 2 to 10 mM dGTP were

solubilized and recovered in the supernatant. However, when the concentrations of the GTP
and the dGTP were made to be 50 mM, almost whole amounts were insoluble, and recovered in
the precipitate fraction. From the above mention, it is considered to be appropriate that
nucleotide to be added 1s 10 mM or less.  Thus, it was revealed that nucleotide constituting

30 ribonucleic acid and nucleotide constituting deoxyribonucleic acid had the same effect.
Example 4
[0067]
<Examination of Types of Nucleotides (Monophosphate and Triphosphate) (Example of

Guanine)>



In order to estimate how many cancer antigens were contained in the
precipitate (insoluble) fraction, Western Blotting using an anti body that
specifically recognizes a MART-1 protein known as a cancer antigen of

mel anoma was carried out. The supernata 3 and 15 precipitate derived from

each nel anoma cell |ine, which had been 0btai ned above, were separated into
equal vol unes by RS- PAKIvCINGY MRESPESATEONH B (ﬁl@s.gﬂtﬁé@m{b‘a@iﬁmﬁ’&{ﬂ%
Menbrane (Bl O RAD, #162-0176), and then bl ocked wth Super Bl ock Bl ocki ng

Buf f er 3)nwasRSpaFidan wix sSOpENTbE, G)d 23 70d3ySH ahd 85 raabSS@rntdre hddedrio MARER- 1

ot vte © 50 IR STae Kz SR PR A B R Nt GO L iy Gl e G
St r ept avs i GAIPK@Ad A8 PROGE Rabasiere Geits Uadt® th&mbER dbichesdailHbPMARAL. wer e
reacted, and col ored bg BClI P/ NBT Sol ution (Wako, #547-01941) as a

subst r gtfeer tgds Bie ghvesipewes dded da theirernsclive PheF Ainlypiames garsicdayheih WY

0, 34 GRS Ay R0 e, 0 O Pt Tl

super ndtAyx @ for\edoand 10°GSFactibhitbd BieBIR matant h&Bprebiphate OdndNNRT anhiyaSHy
observed in %rﬁeci pitate derived fromeach cell (Fig. 7). Fromthe above-
28 mentSIOnBACEe¥eH qagied qut winilaslyda ixampléak- a | arge amount of cancer

ant i gert%@grot eins were contained in the insoluble fraction of the cancer
cell. [ ] 1t was thought that if the protein contained in the insoluble
fraotion can be AsshbuhiihFzed, innhacpbydietd @Yic b nAGIOMPLNd a.5/1argek @rpunt
of (and dif ererlt) cancer antigeni cezorotei ns.were able to be pulsed to the
dendr i tee pdledsa a@%‘aﬁq}aﬁ@@uw PhTRR wasesobpilizst apd sispyeredin the SPRSTRGIR. { he
| ysat e t i % j . ol ader
L e b L e P orp P bt by S8
fract i ennvanvwbercsovarbd In zedully stalee  Fodulthd dboa¢ mentioetitvwak wieddibthpir edlenf

i nventi t he,.fal l.ow ng experinments were carfied out. Exanple 9 [0081]
<o ubiz b St Sabr B ke iR i PR RS st BRBesy e g 5.
Si nge thecen@hthi | 1 zati on effect of, in particular, GW and UVP anobng

nucl eoti des was strong and stable, the nucleotide to be added in the

f ol | owitgmplep®eri ments were linited to these two nucl eotides. [0082]
[0069]

<Examination of Types of Nucleotides (Monophosphate and Triphosphate) (Example of Uracil)>
This Example exampled an effect of uracil that is a base constituting ribonucleic
20 acid corresponding to dTTP whose solubilization efficiency was high in Example 2. Similar to
the example of guanine, the same examination as in Example 4 except that UMP (Sigma,
#U6375) was used instead of GMP, and UTP (Sigma, #U6625) was used instead of GTP.
[6070]
As shown in Fig. 5, in the case where 0.5 to 10 mM UMP and 0.5 to 2 mM UTP
25  were added, almost whole amounts of rTRP-2 were solubilized and recovered in the supernatant,
In the case where 10 mM UTP was added, rTRP-2 was recovered in a partially insoluble state
but 50% or more was recovered in a soluble state, From the above mention, it was revealed
that both of UMP and UTP had the equal solubilization effect although they had a different
appropriate range of addition concentration. From the examination in Example 2 and the
30 examination of this Example, it was revealed that both of deoxyribonucleotide and
ribonucleotide, in which the number of phosphoric acids was different, of nucleotide were able to

be used.



rTRP-2 dissolved in 8 Murea-PBS was divided into three test tubes in an
equal 20 volune each (0.367 ng each was contained in one test tube). GSSG
with the final concentration of 2.5 mM was added to these test tubes.
Furthernmore, GW with the final concentrgtion of 10 mM was added to the
first test tube; UMP with the final concentration of 10 mM was added to the
second Eeshpitybe; and 6 Murea-PBS was added to the third test tube, in an
equal am)unt each. They were reacted for one hour at roomtenperature.
After tiW871l to the 25 reaction solutions, 1/10 vol une of 50% gl ycerol and 6

M ur ea- PBS and the solutions were dialyzed with 10%
gl yceroILB V\%?l?wqdﬁ%cont ai ning correspondi ng 10 [ 1M nucl eotide ((i MP, UW

or none). the recﬂ\mwdlssaﬂ@i@1ﬂfqaisuxéa/szxﬁdnmmrt(bﬂssw;ewrnahaomﬂarlsﬂmu)he
precipitate by centrifugation, and the anount of thel\/ﬁ’ftel n (solubilized

pr ot Bi nyaddhees addes s iih Exdiaple dpsd WP R whish HOinMddMbyhad netheanesddediwero
0083 uher
s audiaprrb Rl Yy idto FAB bl HLE, Brhch b PRRESTS At EMIBUELE RS | |

t he caseasdieided EWPtwasarad dadidialyzedvash A0 pl\%U MRl (% glyberot/BBS (pHe lzl?of«JI\/P was
added, it was 100% The effectiveness of the solubilization nethod of the

pr esent(Pﬂg\pént Ther M2 do highdl had ot brs apidedrapg @algf]zedaﬂfftbéf}"/wlyw@lr%ﬁ i de

brot et TG 580 GIEGuRUAHEL SRR RO, SPHR oPlo it |1 2ed

10 fractionated into supernatant and precipitate. The precipitate fraction was dissolved in 8M
urea-PBS. Hereinafter, analysis by SDS-PAGE was carried out similarly to Example 1.
[0072]
As a result, as shown in Fig. 6, it was revealed that in the case where dialysis was
carried out at pH7.4, when UMP had not been added, the protein was not detected in the soluble
15 fraction and almost all of the protein was insoluble and precipitated, but that when UMP had
been added, protein was recovered also in the soluble fraction. Furthermore, it was revealed
that when pH is made to 8.0, the solubilization efficiency was increased.
Example 7
[0073]
20  <Quantification of Natural Insoluble Protein Derived from Cell>

75 em? each of Malme-3M, Mewo and (G-361 as human melanoma cell lines was
cultured in a culture flask. When the cells were spread over the bottom surface, the cultured
cells were washed with PBS three times.  After washing, cells were scraped off, and centrifuged
at 1,000xg for 5 minutes at 4°C and recovered as precipitate. The wet weight thereof was

25 measured.
[0074]

From cach wet weight, the cells were suspended again in PBS so that the cells
were 400 pL/100 mg.  After that, freezing (-80°C) and thawing (30°C) were carried out six
times, and centrifugation (hereinafter, this centrifugation operation is referred to as simply

30  "centrifugation") at 15,100xg for one hour at 4°C, fractionated into supernatant (soluble fraction:
S) and precipitate (insoluble fraction: P). The quantification of protein in the supernatant was
measured by a BCA method, and the quantification of the protein in precipitate was measured by
a Bradford method after it was dissolved in 8M urea-PBS whose volume was the same as the

supernatant.



Recovery Rate (% 97.2 100 82.8 SD (n=2) Exanple 10 5 [0085]

<Sol ubi l i zati on of Natural Insoluble Protein Derived fromCell> An

i nsoluble fraction of Mewo cell was obtained as in Exanple 7. This was

di ssolved in 8M urea-PBS, and the resul bant solution was divided into three
test tubes in equal volume each (each test tube contained 182 p.g of

i nsol ubpog 7Pf ot ein, respectively). GSSGwith 10 the final concentration of
10 mM was added to these test tubes. Furthernore, GW with the final
concentration of Tl ieknlisase d@@eldntT@blﬁﬁe fin P\@ﬂm@éM amdjﬁe%lm%\mmwr@ he final
concentra d to t ub 6, M ur ea- PBS
was ad d%la{eﬂrbw?shxec?“er? n}(’@gpe@@ﬁge lln %\HO ZQG Ppl ell’hYVa re%%vere[cﬂlévhe

react edpie@ipit@pe Nisefodd, 1trmmohﬁﬂmﬂaﬁtbtf ®lub pRiteih At had BeehhiGed RACT | on
solution, 1/10 vol ume of 50% cerol and_6 M urea-PBS were added, and the
15 sbl weanyentigasl RIpegsype afiady I%Wrgfwélﬁ OPCodgr pispring the bisetgiilysg > @owanm
corresp, t T recovered sanpl e was

di vi dedﬁgqlg%lr}ggrﬁ%fg%{%l{n% ro%p(%tné Ja(é%%ee%?rsl fugation, and the anount
of prot@dne]di ssol ved in the supernatant was quantified by a BCA net hod.

[ 0086] 20The.results are shown in Table 4. In the case where no nucl eotide
was ad Bblegﬂotei n recovered in a soluble state was 35. 9% while in the

wher o naue Lot e e o) hafon Rlb! BB (R IRA R e ¢ "ms

59. 9% (gndohoging of vetppamiaseh limét h t he case where no nucl eoti de was added).

It was cong i g tha tt]qaﬁ:[{gﬁ tiveness gfybhe sal ubil izgfi on nethod of the
pr esent—25—nvent-ont-was—stght-H-camt-y—i-nereased--{-008+#
wet weight (mg) ¥ 57
sup (pg) 6110 853421 671+£16
ppt (ug) 720436 768+30 964:+44
4 SE (n=2)

Example 8

10 [0077]
<Detection of Cancer Antigen in Natural Insoluble Protein Derived from Cell>

In order to estimate how many cancer antigens were contained in the precipitate

(insoluble) fraction, Western Blotting using an antibody that specifically recognizes a MART-1
protein known as a cancer antigen of melanoma was carried out.  The supernatant and

15 precipitate derived from each melanoma cell line, which had been obtained above, were
separated into equal volumes by SDS-PAGE. They were transferred to an Immun-Blot PVDF
Membrane (BIO-RAD, #162-0176), and then blocked with Super Block Blocking Buffer in TBS
(Thermo SCIENTIFIC, #37535).  After that, anti-human MART-1 monoclonal antibody
(MART-1 Mouse Mab: SPRING, #E6704), Biotinylated Anti-Mouse Ig (Whole Ab: GE

20 Healthcare, #RPN1001-2ML), and Amersham Streptavidin-alkaline phosphatase conjugate (GE
Healthcare, #RPN1234) were reacted, and colored by BCIP/NBT Solution {(Wako, #547-01941)
as a substrate. Before respective reactions, a PVDF membrane was washed with 0.1%
Tween20-PBS.

[0078]
25 As aresult, a band of MART-1 was not detected in the supernatant of Malme-3M,

and was slightly detected in the supernatant of Mewo and G-361. Furthermore, a clear band of

MART-1 was observed in precipitate derived from each cell (I'ig. 7).  Irom the above-



[ Table 4] 30 Effect of Nucleotide in Solubilization of Meno |nsoluble
Fracti on Nucl eotide GW UWP none Anmount of Sol ubilized Protein (piQ)

83. 3+2. 97* 109+8. 62* 65.0+11.2 Recovery Rate (% 45.8 59.9 35.9 SD (n=4)
*P<0. 02 [ 0088] Furt her nor e, -yhether or not MART-1 is contained
in the thus obtained solubilized protein was estimted by Western Blotting
as in %@Hmlﬁd$esuibqt @%&ﬁﬁ&@mié}&e&mﬁ&fm éf)éa'd@ér dnfigdiOprodtiss dhe

precipitate (P) dissolved in a sanpl e treatnent sol ution
contained in the insoluble fraction of the cancer cell.

[0079]
It was thought that if the protein contained in the insoluble fraction can be

solubilized in a physiological solvent, a larger amount of (and different) cancer antigenic

on

proteins were able to be pulsed to the dendritic cells as compared with the case of using only the
protein in the lysate that had been used in a conventional method.

[0080]

‘Then, in order to examine what degree of the protein contained in the insoluble
10  fraction can be solubilized by the solubilization method of the present invention, the following
experiments were carried out.
Example 9
{0081]
<Solubilization of Insoluble Recombinant Protein>
15 From Examples 4 and 5, since the solubilization effect of, in particular, GMP and
UMP among nucleotides was strong and stable, the nucleotide to be added in the following
experiments were limited to these two nucleotides.

[0082]
rTRP-2 dissolved in 8 M urea-PBS was divided into three test tubes in an equal

20 volume each (0.367 mg each was contained in one test tube). GSSG with the final
concentration of 2.5 mM was added to these test tubes, Furthermore, GMP with the final
concentration of 10 mM was added to the first test tube; UMP with the final concentration of 10
mM was added to the second test tube; and 6 M urea-PBS was added 1o the third test tube, in an
equal amount each. They were reacted for one hour at room temperature.  After that, to the

25  reaction solutions, 1/10 volume of 50% glycerol and 6 M urea-PBS were added, and the
solutions were dialyzed with 10% glycerol-PBS (pH8.0) containing corresponding 10 uM
nucleotide (GMP, UMP or none). The recovered sample was divided into the supernatant and
the precipitate by centrifugation, and the amount of the protein (solubilized protein) dissolved in
the supernatant was quantified by a BCA method.

30 [0083]

The results are shown in Table 3. In the case where no nucleotide was added,
rTRP-2 that was recovered in a soluble state was 82.8%, while in the case where GMP was
added, it was 97.2%, and in the case where UMP was added, it was 100%. The effectiveness of

the solubilization method of the present invention was confirmed.



5 having the sanme volune as that of the supernatant were separated by

SDS- PAGE i n equal volune each. Hereinafter, MART-I was detected by the sane
operation as in Exanple 8 (Fig. 8). Furthernore, this inmage was taken by
using Gel Doc 2000 (BIO RAD), and the sghubilized rate was calculated from
t he produce of the concentration and thé area of the resultant band. As a
resul t, rgogqpas reveal ed that when sol ubilization was carried out with the
addi tion of” GW, 10 46.6% was recovered in the supernatant (soluble

fracti ofilableakid when soI ubilization was carried out with the addition of

UWP, 47 3% i.n.the s natant (soluble fraction). Exanple 11
[ 0089] Eﬁ m?ﬁlgcg’?ﬁ i OI%WIWOQ"?E@QH% nant protein, the sane |evel of
ef f ect was }ﬁlcfegﬂgérmad In b@\l;ﬂ)t he gase 'U 1 ch |t he nH&{ eotide to be

added was mnpnoapnhosnh aland. . tha..ecaca n t.ha At |n nnfurln Wwas
L] ||ul.\/ aAarTu U o CUOC | LIl \l\"ll \.l|| CIrTe LIl u CcCOoOT T acv VVCA

tri phosgﬁhﬁ@@ioﬁﬂ@u lélié¢d(at|gg75§ qper tly |m§ %1 aIIy 0 E) {jab g protein was
confi rrred ﬁ;@@gﬁpt@ﬂ cafnrie ¢-1an @x h usi 3 rotein derived
from a-humran—cett I:)\d.llpl e—cartired UUL vert+fecatton léy tst ng an

exper i rrerptecg\’ﬁsri{&ﬁ"}q(rﬁ’s\/\hl ch i 94 ubl e |prot ed¥0 deri vied fr&fa mouse cell to
whi ch UMP as an exanpl e of the nonophosphate 20 had begm @edpd. [0090]
1316 nel anoma had been cultured in vitro, and the attached cells were
scraped off and recovered by using a scraper in PBS. The sol ution was
centrif Bgeblat0700xg for 5 mn at 4C, and supernatant was discarded and
preci pltaée of the cells was frozen at -80C. After that, 25 PBS was added
agalﬁ [248°k he cells were pul veri zed by freezing and thavm ng (six tinmes)
and ul t£§ﬁ9ﬁl1ﬁat£ﬁ‘6@Nakﬁél%§@fxEI§Prot&ﬂqje??v@@fI‘BHFC@ﬂi ons as in Exanple 7 were
carried out the 1 nsoluble fraction of B16 nel anoma was di ssol ved by
usi ng a denat uri nfgn agehibla fpaction i Meva)lceﬁodfastqumedﬁs b sampleut. i drhis wls i UMP

LIV VROV B Biermes. eh e uafloShun Mo AgutEd AR BRE Lo Bedl 1 10

cent ri fygaht Qibh (ENG SHRHNRLAMedARY Y FGhRIIN o, GedpREREENEd GSRwith
anal yzed by SDS-PAGE and by protein 'quantifica The results are shown

i n FEDg.the fiaaldcofiabitmtibn of h0 miM wBDSddRAGE theSe msbubéens Inethernobys diMEdvitinthehe

supernatant both in the case where nucl.eoti de af di,al s. had not . been
addod CRELcorraataob ot ikt iR S s TR S s i B B eaidie -
in 1 gusre- mwhNRIdBE & Bk Reiaidst fubeadddonM ReNPBSI wastdd8e® 1the BERMBEMUBAL €
was 27.6%in (-) while it was 41.2%in (+). It was determ ned that the

sol ubi linaateiosl aafomteie@hcyThﬁswmmrmaxleiar e lour lgerogadiemiperatuse.  UvRer thigto i s

e 1006 lsgbien Sa0m TBP ‘oUPhs & RRBRERT BREF A wH R bR g bRt T ve 1
tri phospnais vvusfeﬂlaﬁ%eddﬂm [BQ%bcelo] RBISE ST 4FdbnthRGRVEY YM @@spdd¥hg sup

recovery rate27
nucleotide (GMP UMP or none). The recovered sample was divided into supernatant and

precipitate by centrifugation, and the amount of protein dissolved in the supernatant was
quantified by a BCA method.
10086]

20 The results are shown in Table 4, In the case where no nucleotide was added,
protein recovered in a soluble state was 35.9%, while in the case where GMP was added, it was
45.8% (p<0.02 in comparison with the case where no nucleotide was added), and in the case
where UMP was added, it was 59.9% (p<0.02 in comparison with the case where no nucleotide
was added). It was confirmed that the effectiveness of the solubilization method of the present

25 invention was significantly increased.

[0087]
[Table 4]



(%9 Exanple 12 [0092] 15Furthernore, by using UWP, solubilization in an

i nsol ubl e protein derived froma human cell was verified. By using a breast
cancer cell line (NMDA-MB-231) and a prostate cancer cell line (DU145),
experinment was carried out simlar to nple 7. The results are shown in
Figs. 10 and 11 and Table 6. In MDA-MB-231, the Sup recovery rate was 40.0%
when UNBbadmalcidBagsasadizfon Qlonhen R, degn added. Meanwhile, in
DU145, .the 20 Sup._recovery rate was 5% when UMP_had not been added,

22. 6% when BNRIdadde been |addedsMPn both ca$35ﬂ>mnth the aggi ti on of UWMP, the
sol ubi | ti:f%ﬁ[ ir&” gffhgj ec? 'y wWas T ncreasedFromthe-gbovesmentiomed resul t,

it was FEaORREESY e agdi bign of| nugheatdide was gfsfagibve in

sol ubi | i zat Poteinfu@n i nsol ubl e proteiln. [0093] 25 [Table 6] Sup recovery
rate of feifn of Typas of I T1nes SUp trecovery
r at e VDA gﬁiﬁkaggﬁwP ‘VCDUf%%QISYEEZ.G Ei‘ngxaA:rp i <l nducti on

of Mbuse DC> In order to confirmthat a prot ei ntSd (s#) i zZ&&.@kcording to
the nethod of the 5 present invention was useful for research and

devel opnment of nedicines, application to an antigen presenting method using
nouse dE98Bltic cells was attenpted. According to the Non Patent Literature

1 (Jonathan M Vejsg 6t O%F whither M?M%ﬁgr il 1§/ ‘lalﬁcﬁd @ﬁ@m%?%g&%%glééﬂgulbgh

sol uble protein derive oma cancer
sol vent paesn tvaaesthatebby Westetnglottinbap IuaﬁmmlﬁletShe Tte nolscrtidtant €8) dfidpy
cl ectroporation, the transduced protein
solubilization and the precipitate (P) dissolved in a 2>< SDS-PAGE sample treatment solution
5 having the same volume as that of the supernatant were separated by SDS-PAGE in equal
volume each. Hereinafler, MART-1 was detected by the same operation as in Example 8 (Fig.
8). Furthermore, this image was taken by using Gel Doc 2000 (BIO RAD), and the solubilized
rate was calculated from the produce of the concentration and the area of the resultant band. As
a result, it was revealed that when solubilization was carried out with the addition of GMP,
10 46.6% was recovered in the supernatant (soluble fraction), and when solubilization was carried
out with the addition of UMP, 47.3% was recovered in the supernatant (soluble fraction).
Example 11
[0089]
From the examination in a recombinant protein, the same level of effect was
15 confirmed in both the case in which the nucleotide to be added was monophosphate and the case
in which the nucleotide was triphosphate.  The replicating property in naturally occurring
protein was confirmed. Example 7 carried out an examination by using a protein derived from
ahuman cell. This Example carried out verification by using an experiment system in which
insoluble protein derived from a mouse cell to which UMP as an example of the monophosphate
20  had been added.
[0090]

B16 melanoma had been cultured in vitro, and the attached cells were scraped off
and recovered by using a scraper in PBS.  The solution was centrifuged at 700xg for 5 min at
4°C, and supernatant was discarded and precipitate of the cells was frozen at -80°C.  After that,

25 PBS was added again, and the cells were pulverized by freezing and thawing (six times) and
ultrasonic wave. Hereinafter, the same operations as in IExample 7 were carried out, and the

insoluble fraction of B16 melanoma was dissolved by using a denaturing agent to form a



10 fragnented in the cell, and presented to the M-IC class | as an antigen
peptide, and i mmune response was able to be induced in an individual to

whi ch the DC had been admi ni stered. [0095] Verification was
carried out whether or not antigen pr esent ation was actually made when the
i nsol ubl e r TRP-2 produced in Exarrpl e 2 was used, solubilized, and then 15
transd nt 7 had
been pﬁc e??edqg'lta% 8S%vblet§) , was %Ehectljeolt lﬁe gﬁs asclgifdemnr%gﬁel% e ééﬁ?bﬁéeh bone
mar r ow wa dislyrei eitic o LLM:UMP/MD%%lmﬁkﬁ’%r(plﬁt@,randﬂamrxfugddecMtd:r bmne mar r ow
cells were seeded in an AIMV_ (Inyitrogen, 087- %GQZDK) mediumin a culture
flask, GeRtifBgation. thesunerpatans apdpregipiplevre eroxasGapd andlured by Y PAG @M s
were r ta t o] Vto
i oh 10 e d e s b B R Lo o TSR e

( Pep’ ot;&oﬂams#@ﬁ@emyvedam tHeessperagtdetchottaimdhe base mdatrameolaside eficrabiggsinhednat

w h o TE0ABIRE hSAPIGE rarh Ady'e d (R e LR RR PRmaded e e
sevent hn@@éf Iéfeﬁlﬁguénhﬁc:ﬁtoﬁr howdves Whd Mp@e&fveimtea\%m i & hhiver aupeth as

mat ur e : shows an exanple in which the
cel | sdﬁﬁabe Ihwas @cwrmmcdtth@t thmqjul@hzxmn@ﬁi@@wmwamwremdwﬁutbe addieercal’ CD

was carlk d [ I t

Conw reryMBy A TS e R B M s epue s BT s o)
andi’E sArumﬁmaam blustial inkg Ghlk pedtyipsigitatis te, riCheypRattThK88&ideBi oLegend,
#400907 30 in the analysis of CDIlie; by labeling wwth FITC anti -nouse
CD11b, Qir]e ML/ 70 (Bi oLegend, #101205), and FITC Rat |1 g&b, Isotype
contro Ee RTK4530 (Bi oLegend, #400605) in the analysis of CDll1 b; by
Iabell g w th FI TC anti-nouse CD80, C one 16-10Al (Bi oLegend, #104705), and
FI TC ArSwpneaiveiyantt er | gG | sotype control, C one HTK888 (Bi oLegend,
#400905}-44——#}&—&%4#&#5—9#—@989“&5“%##“&5 by labeling with Biotin
anti-mouse BBB5, done 33 G-1 (BiolBgend, 4105003), and Biotin Rat |gQ®a,
| sot ypeg Lﬁﬁ‘%‘g"% 4 one RTK2758 (Bi oLegend, 4400503) and then | abeling with
Streptavi cy5 (Bi okegend, 4405205)in the anal ysis of CD86. [0097]
5Fig. 12 a) (9 a graph showi ng devel opment with CDllc and CD 11 b, showi ng
that 82.3% of the cells was CDllc positive. Meanwhile, Fig. 12 b) is a

gr aph ih@w ng, devel opnment with CD80 and CD86, showi ng that 81.6% of the
cells posi tive or CD86 positive. Fromthe above nention, it was
confir shat cells to be used were the mature DCs. [0098] 10

<El ect opogati on> The medi um of DCs recovered on Day 7 of

cul tiure was exchdngbenwire, iby)(tsi\ﬁg,\l@»@()sqlﬂ’ialimﬁanﬁl an fmsoluple4qfdtei@Qved finch 4 he
nunber . of cells was -2 sol ubi | ddi,tion, of UWP or
G i DS Sk TEr iR " whnisute trrony St el FET S aoMEEE: Dht sfuied oo
that tRenePPALRAd @U%)Vﬁﬁellé@n@mk%mé&a&;tBﬁxﬂﬁ@&@ﬁx%ﬁi@ 72 QU tanisleut i on
so that the total 15 volume was 0.4 nml" and the total nunber of cells was

about kshawsircieis.d0 antl 1t1 hiﬂé Ttﬂi)lné {indIpAtNBeT 1t the Swpdienvenyasicarvas Ba¥t 75%

This cell nlo uvett e ct

e, “Se SHIERRT iR S OB TR S e i DRy PP R IR L
Porat 0Sup BlctverlrGMB I 18Imqhk-:ﬂwbv had h&rbebe kP s8wh&eUMP RINRef ecover ed
with 5-fold volunme of X-VIVO 20, and incubated for one hour at 37C in 5%
cop. Thddadat dn bethicagasnyith dhq addgtmneal 8YIP; the selabilizatiger edli¢igeqybugsdiacigassd.

appr oxi matel y 20980k} q&%%%ﬁﬁe% Qe%f 1%5{?1! ARR c%?lﬁ@m tﬁ)lgl aﬁ} %0&%%@?@&?01
technique, it was confirnmed if Ot he evi ous exam na |ont tfan
was trmsdfféc&drenmsahmﬁaﬁticaaldfahhﬁso(tﬂi]& srotdht er the cells were incubated for
one hour, 10 ng/m [1L-4, 20 ng/mM GWCSF and 10 ng/m nouse |IFN-vy

(Pepr a{@?ﬁ] 4315-05) were added, and the cells were cultured for about 15
houyss. [ﬁfb 6] the cells were cultured the cells were recovered, the 25

medi um was repl aced with PBS containing 0.5% normal C5713L/6 serum and

pr epar 8dp smotvdratratt lo€ imsuhibier profeid oMwongypel diseldiseabout 2x105 cel | s/ 200

[ 0099]
UMP ) (+)
sup recovery rate MDA-MB-231 40.0 45.0
(%) DU-145 18.5 22.6




<l mmuni zati on> A part of DCs used for electroporation were cultured as it
is, 1tig/nl of TRP-2 30 peptide (SVYDEFWAL: SEQ ID NO 4) was added
thereto on the day of inmmunization, cultured for six hours, and recovered
and simlarly prepared so that the nurrbgg of living cells was about 2x105
cel | s/ 200 pl (peptide-pulsed DCs). Peptide-pul sed DC was used as a positive
controlp{pgptjgde), DC (T(U)) into which rTRP-2 solubilized with the

addi ti on of UMP had been 34 transduced by el ectroporation or DC (T(Q)

i nto whi08%]r TRP-2 sol ubilized with the addition of GW had been transduced

by el ectrqoporati. we intraperitoneally adm nistered to the C57BL/6 m ce
in the %Bﬁ%cglron&fg{ﬂql\?? F?S>cel | s of about 2x105 cell s/ 200 pl/nmouse, thus

i muni zation was 1gakddr@6lc@iffrm thixe proTEUNdAHI 1A ABSdmaIth HRANOUbd bihee ti nmes
ever% ot her week. 5 One week after the final inmunization, splenocytes were
e

r ecob erpesen] pyogions@sipeiuhr iressaish apghdenslansiens pf ydisines, application to aihe

recovergd : ner e M - BP-.2 .1 ej ES\A YW
(S0 | RERTHF e AR RS Aol s Sl e, PALGIRG ROEERION seq
| D :\IO Etent BGbratdtd S{.ﬁﬁﬁfchaﬂ)v[.as’eias alegat Immgmﬁhérr 'gDL. a];&flsat:saor(eosma tinme,
anal ysi s TRP- 2 specific CIL was carried ouf by a flow cytoneter
accordiSHB‘%E"oprPWé“ {EBRA TR FrsskiRl etssey elmL 2 B Y%%]Pﬁ@afaﬁﬁwgﬁ yagrggduced

ant i bodyrRhd G 1ofth QN8 1 B-Rndrid BR1RIQ3& iof, 2R3 ol lﬁg{e a, k
i sotype gont rgz)f)l,%(} one RB%-%S (BD)ﬂB%iﬁostI??g%gg,’ #5%%%?3) .d [1 1341 géfZLSThe
r esid t Srapmensdomthd aellTasl mekdted TheheCOBIChdsistliay en erligen repddd, hed MAubet r aner

iti CD8+0VA) cel I. t d d i - derived
CoT enod s it 1 o BTG R SRR DR RL G R negat  ve

cont roljpggxqup, the CD8 positive cells and TRP-2 tetraner positive
(CD8+TRP2+) cells were 0.0% In nouse-derived spl enocytes which had been
i muni zed with péefsriligatipuvecunDd o mbsthenpr hotpapesrduesentiélothRs iRPaly cel | s

were 20 2. 4% t hiS, Li jn the nouse-derjved sple tes .ch had been
s Zeae e e bt TReck b TR ER bR R IR i b

nmouse- denhsdedd &b Bvsytlearopigtidnhad been i mmunized with T(G, 1.5%
CD8TRP24- cells were induced. Fromthe above-nentioned results, it _was

confirmed that tHdalg&iSqBL{q, »ddchy hpdrhcon prrshased st inceks olA+ wasdeed ahen SPF

i mruni : I g [0 :
result zeg T?@é’ga #ggﬁfg%dﬁc%gﬂg%‘f’%% Hﬁﬁ%*%d.zaz r?cvg&%g L&Lﬁt_er'wi tl Re ?’Oeuseﬁl!ggtb% (g a
si ngl e negeidvope]s(vave BTN anSEND(INGtroden, 08 10D chedfunt mea @ilwsefdsk,
invention_ for transducing insoluble protein_and/or peptide into the cells

| ub
showed H@W@afefFEOIi%@Lﬁ:I@%ﬁatélr7f€dlﬂ S%bSe-anthoss ﬂ9at§1$dél£ perarsareveh tHe case

iheke SRR 96,188 L 00 U0 405, SPE00SH 0 AT B DL S BURER,
case whete 1py atddimgol tiukd GRUCEY (Plgotetin#3d o3 nbadiedchaddaf, ahd thepnebient
cont a1 MG TARAEA Y Brb e HMEHRIID b SYnvEHIRe £ uUPS (b peden bt -1 C
B T L
vacci nehe start of culture of the attached cells were used as mature DCs,
25 [0096]
Fig. 12 shows an example in which the cell surface antigen of the mature DC was
confirmed. Analysis of each CD was carried out by using a flow cytometer (CYTOMICS FC
500, BECKMAN COULTER) by labeling with PIL anti-CD11¢, Clone N418 (BioLegend,
#117307) and PE Armenian Hamster IgG Isotype control, Clone HTK888 (BioLegend, #400907)
30 in the analysis of CD1lc; by labeling with FITC anti-mouse CD11b, Clone M1/70 (BioLegend,
#101205), and FITC Rat IgG2b, Isotype control, Clone RTK4530 (BioLegend, #400605) in the
analysis of CD11b; by labeling with FITC anti-mouse CD80, Clone 16-10A1 (BioLegend,
#104705), and FITC Armenian Hamster IgG Isotype control, Clone HTK888 (BioLegend,

#400905) in the analysis of CD80; as well as by labeling with Biotin anti-mouse CD86, Clone



35 Exanpl e 14 [0103] <Induction of CTL Using Insoluble Fraction of Cancer
Cell Honobgenates> As shown in Exanple 13, when an insol ubl e reconbi nant
protein (rTRP-2) was 5 solubilized, rTRP-2 was able to be incorporated into
DCs by el eetroporation. It was reveal ed;hy a tetraner assay that when the
DCs incorporating a protein were adm niStered to a nouse, the CTL was able

to be I@guq@qioz,ageﬁd r#rwﬁm@cm Bidi ﬁattlkﬁ@a 1shepd aﬁﬁlowlsnémﬁww of BI16
nouse nel anoma cel twgenat es that d been sol ubilized by the nmethod of

the pr dB@hegﬁMé‘ﬁﬁﬁiﬂﬁ) thgs beling pith StreptaDdin-PBAY SdBidiczend, #6A52(15in the
anti-tu ation in a nouse body was 10 exam ned. [0104]

<Pr epar ggfymmﬂé& Lysate and Sol ubilized | nsol uble Fraction>

B16 waqooeiditured in 75 cn2-culture flask. Wen the cells were spread all
over the bottom surface, the cultured cells were washed with PBS three
tines. After wasHitg?2 8 kes 280k shevengdeveleupens adthds P 11camd by Frawjag that

1, 000X gpnf _ [8G : t of
the pr &2 or ¢ B HL R Sy FEpRR ) OARARLRe 35 PR B bbb (o B g

pr eci pivitt ED8Aand (Esk}ﬂénﬂmdmﬁgﬂxhﬂ?i]i d’sP/oI%BSusallts mak (I8H wehicent CAIg6qwsias. 400

ftL/10 After that, the su i.on ubjected to freezing (-80C) 20
and ¢ hdUP R ghq Bseey nagnkion; ihwas cud =i f%e%'i? o Ra UFREe SHAPRETE RS super nat ant

and prqg@gyjtate The quantification of protein in the supernatant (lysate:
sup) was neasured by a BCA nethod. The precipitate was dissolved in 8 M

ur el PBElec@88@atiprh t he final concentration of 10 mMand UVMP with the final
concentration of

For e hou s TR AR B RIS iR ah RS O e SR e S KOSk

and 6 Moa‘ifakaﬁzegrdﬂas vies-a480vafd tRtRintbel 8AGIs Hhs SOhttbd. Oy T RaNI s$ 1081 1L &RG h ON
sol ution was di al yzed wi th 10% gl ycerol - PBS contai ning 10 JtM UWP. The

recoverﬂ@,fdackidirmll @SUMQKE Gi‘éﬁwﬂrrmg@dt tartbe nlhequﬁlhmmgwﬁtﬂﬁﬂaﬂ | eelldj waddded i n

e S LT WS U S L5
Si m4 a@olﬁlﬁ%mh @11 Qnd AR a8 nfdiBe MR T B114 @géj%% fLamncthe %r{ﬁls%‘ié gl Weells

of C57BL/6 nmpuse. The mature DCs were suspended in an X-V um so
t hat t loé theoneduinrvedsiab leawaS%. XMAT cabduspensin, wasndaded én Nl@’ﬁamweiﬁmelwﬁade 2

0o APl AR Do e SORY Bl elly Sl LGSR PO
Porator (BTX, ECM830). Immediately after being pulsed, cells were recovered with 5-fold
volume of X-VIVO 20, and incubated for one hour at 37°C in 5% CO,.  The rate of living cells

20 afler the cells were incubated was approximately 20%. FITC-dextran (Sigma, #I'D 500S) was
pulsed by this technique, it was confirmed in the previous examination that FITC-dextran was
transduced in almost all the cells.  After the cells were incubated for one hour, 10 ng/ml IL-4,
20 ng/ml GM-CSF and 10 ng/ml mouse IFN-y (Pepratech, #315-05) were added, and the cells
were cultured for about 15 hours.  After the cells were cultured, the cells were recovered, the

25 medium was replaced with PBS containing 0.5% normal C57BL/6 serum, and prepared so that
the number of living cells was about 2x10° cells/200 pl.

[0099]
<Immunization>
A part of DCs used for electroporation were cultured as it is, 1 pg/ml of TRP-2

30 peptide (SVYDFFVWL: SEQ ID NO: 4) was added thereto on the day of immunization, cultured
for six hours, and recovered and similarly prepared so that the number of living cells was about
2x10° cells/200 pl (peptide-pulsed DCs). Peptide-pulsed DC was used as a positive control
(peptide), DC (T(U)) into which rTRP-2 solubilized with the addition of UMP had been



concentration: 2 ng/nL) that had been previously prepared or 0.2 nL of

sol ubilized insoluble fraction of B16 solubilization (final concentration:
2 mg/ mL) was added, and el ectroporation was carried out. Cells were
recovered imediately after electric pukge, and they were suspended in an
Al MV nedi um contai ning 5-fold volunme of 0.2% normal C57BL/6 nouse serum
and thqiais&%@@p%leeﬂoy@mmm@ @) Ao WREHNIWP- ,@Bolﬁft?l@zémwffﬁ/%%dmon of
Thereafter, GwW CSF h the fi naI concentratl on of ng/ th the
final coM@dndbael @deﬁce@daerqm@pmahdn wgmmtqurhonelaﬁy fadmalllst@odlt,(eﬂn@r at| on of

10 ng/ adde andth m xed, s IarI | tured
overgl %M&Hce lﬂlgg%%‘ﬁ:’?} B@%P%%&@B@g ﬂ’d‘%ﬁ@ﬁ?@ﬁ@%ﬂ ‘I‘ﬁ‘g Dgs wer e
suspendgfiminizaBBP vee 0iidedond OrirTnRAhiBRtiofraEBlABicBUSErR /P ever I er week,

cel |l s/ nouse were | ntris)erl toneal |y 10 administered to C57BL/6 mice. As the

negat i Vénecwerkraier thodinal hamuhiaationoplbecsiites wsjetrerered el ect roporati on and
co- cul t{ﬁ &ﬁ with lysate or the solubilized insoluble fraction were
simlarfy ddm ni stered. The i muni zation was carried out again one week

| at er, <druhfimntidiess poecowael d/aser, spl enocytes were collected from each
nmouse. [0107] 15 <Cytotoxicity test> C%a&wcel | s were isolated
and separated fr diictrRroversdesnlsagedes wore adiekey vatisHt2 £ isolation kit

Mt HAA0T RPM 1640
E co eq%(ﬁ%n%l té?ﬁfnq cont aRﬁ?QS‘%g%% %B%M‘gs %%Iu‘ﬁi@ggé%? inglﬁ?(r)?gen #15630- 080) ,
5X109 5 tdradnerMETINIFRXILE (SBULID NER 598 BCA28)S-5801MM ds-c0h dgh @8 Ao, AUl b B 8%ne

#25030- 081), 1x10-5M sodi um 20 pyruvate (lnvitrogen, #11360- 070) 1%
non- es$m: ianalysinpFBRBE) spe¢ifin G Hlr waerrried dutdg--0boy cytamdtem@cou@nmo the

t t d 5 that th
concentrapiss MiemPd paTELBY dhfken sBHGTHE DR B O aad 4R o the
suspensijggbienRBdis5BE3H S R%f'ﬁgc% M"i’s%t}%‘d'(}%ﬂtﬁ*&dcid% ﬁﬁt@ﬁ(ﬁiﬁ%smn& wgsfl.iizb?ﬁ or

cell's. [0108] 25For target I1s, sub-cultured 1316 cells to which
wi th t HB1GL]nal concentratl on of 1 ng/ mL had been added and whi ch had been

| d for 24 d. .T f th -1G ¢l |
ol Bute that ~had GRS PRATRUMI CRF R o IRGAmeryo et Ft ERPeSbames or
by usi Rgsiie OBV LKReANWeRARY déBRPhRiT MeeR-REved §AaREMkes AN @hreated

anti-H2Db anti body (BD Pharm ngen FITC, #553573). As shown in Flg l4a, the
posi t i veousederiyest @l%a@cmgrr@rﬂwd%ﬁhm@am?@tmhatouph@eﬁii%& PaFif sand city

d % L]
oo o A0 SARTEL LS PR GR A% HIR L AL bt
that ttad d)@ﬂflﬁlﬁﬂhilir&kdcb\th\@SptidéJ}ﬂl@seﬁl &4 matied, wingepidb e CDAMR PR Ugellis Rvdf@gaku

Kenk usho, 4349-07201) was added, and stirred so that final concentration
was?® 2o gfhihis Wng; 1§tﬂilerlmeas gd splepqaytegwnchdgdpeep dmpriaien dathar (LBos cop

and i n + 8 I

Cal ce 1 Aty O bashal 't At thd uE B ERe R e L ST RREI B 1 e
t o gi vemthmizedvgat T(€BD] 1.8% GB& ERRF2Bceds weel ihducadd I“hm timra@etre-nrehhmeder e

m xed at the ratio of r of e or cell e nunber of
tar get el 4 C((r@ﬂ*e@%t t‘ﬂh?@dlﬂis HasFsdregt bt TG e,

i ncubatigg-b QpeiMOCTOULS lg(qucggc in the presence of 5% CO2. Thus, the
eytotoxicity test was carried out. The neasurenent of the cytotoxicity was
car#i edOU® by using Terascan VP (M NERVA TECH) system [0109] The resul ts
are shown in Fig. s of or at es of 10 t
cytotoxicity by medpieddheKuedsalpl pRR FrunE e Lo BrheE 68 t vo.
and an seipldpildpé D&W?DSI‘U*WL SiEG e neof 4)MudsRetiled bMae pRihaGhrtieR fd:S

i muni zed with sup) that had been co-cultured with |ysate and DC (Co
ppt) t W@ﬂsd*ﬂﬁt!lébéﬁé’rlnlﬁdépwlﬂ ander pirtide inde theotelipishovwasthp f5d4 inPraiopredleel on have
t he sa h e e ells
to-uni Gty Loy YL RAOH B ke Skl beyBioe MR IR g R Bl £ E b
admimi $¢ prled, alllivaighi |oslyt (OTIS a;yeuﬂnﬂoam puledyuptigpesi bd mAaydohoke eadeywhas
recogni zed. Furthernore, in mpuse-derived effector cells |nmunized

Wi th Tmp)t?nﬁeblﬂailtvr@ BY FWW%%W*11O§I%&GH?IEseéﬁ/t“afﬂé}i&“dﬁ frpnsgisedyipio the
recogni I

s A L N e AR s

el ect erHE‘anwlodmg BoTonka sheaasah dusgdscihictass Yt dtvensiassunyedvihat theeﬁgmm&dblc

Furt her i e nouse-derived effector_cells inmunized with DC (Ep ppt)
in 20 \}\% ﬁm’taﬁée‘iﬁlcﬁmplaie;éﬂﬁ? {he HFRiiteaPy ?eéic[t){id(ﬁc‘ﬂ’é‘a been incorporated by

el ectroporation, E/T was 10 and 20, and stronger antigen-specific
cytotoxicity was exhibited. [0110]



From t he above-nentioned results, when a protein solubilized by the

sol ubi li zation net hod described in this specification was used as an
antigen, CTL having a 25 higher effect than that by a conventional nethod
can be induced, it was suggested that aggicancer i mruni zati on stronger than
that by a single epitope peptide can be“induced. Furthernore, it is shown
that amglpsel wble fraction of tunor tissue honogenates, which had been
conventionally discarded, can be used in the present solubilization nmethod.
| ndust r[0&03]Appl i cability 30[0111] As descri bed above, use of a
met hod gf .t he pr . nyvention. enabl es, an i lLuble protein to be

Sol ubi 1 ateEp BT 1 Enlgsive TRglib RerAo e, o T opr o G 18P EBRIF 20 by t he met hod
of the present i NEHoWANNFRAMBR BRNHEY ah HRBRGUGEELhBhAt Pr&8inl ¢ TRROPHRAL Ngl Y,
it is effective to induce 38 CTL by an antigen géesentlng cell. Wth the

use bf sobbHivedudRPo? wahablpiebemcoipatatett intmDCahy iclgetioprratient ilhyagehveaed

induceap _éjb,'l'z' fo | e, 1nsoluble antigenic, r{eins of
cancer SRRy A i BETR FraBate Mo B AERHBAR R MR e,

the | i KETIcaas hidle tsBdindacddTh airmélise body. adkié 8msP@e irfsblubleofiddfien aN Bil § aRjuse
protein, and can be used for treatnment or the like for patients with 5
cancer Belanqmg edkhasmpecanterthathadhesn sefubibigedby thgartibodhpighe present daventiop v
[Claim ad. . S i \ek.Zi i1 t i ( i de,
e mot o g s Rl il Bl aRbH A S RERLEN FAeEhoBERA CF
andl®r ggemiriede and a denaturing agent in one solution, and dissolving the
i nsol uﬁl zo rotein and/or peptide, thereby formng a solution of the

i nsol ubP [Qrot ein and/or peptide; a step of adding a nucleotide to the

[S(c):: ut imw%vs]re@a@aioa STRB 19katt QAR YHRAGILDE LS AL LagBgent from the sol ution.
B16 was cultured in 75 em’-culture flask. When the cells were spread all over
the bottom surface, the cultured cells were washed with PBS three times.  After washing, the
15 cells were scraped off, and centrifuged at 1,000xg for 5 minutes at 4°C and recovered as
precipitate. The wet weight of the precipitate was measured.
[0105]
From each wet weight, the precipitate was suspended again in PBS so that the
concentration was 400 pL./100 mg.  After that, the suspension was subjected to freezing (-80°C)
20  and thawing (30°C) six times, centrifuged, and fractionated into supernatant and precipitate.
The quantification of protein in the supernatant (lysate: sup) was measured by a BCA method.
The precipitate was dissolved in 8 M urea-PBS, GSSG with the final concentration of 10 mM
and UMP with the final concentration of 10 mM were added to the solution, and they were
reacted for one hour at room temperature.  After that, 1/5 volume of 50% glycerol and 6 M
256  urea-PBS were added into a reaction solution, and the reaction solution was dialyzed with 10%
glycerol-PBS containing 10 uM UMP. The recovered samples were centrifuged and the
amount of protein dissolved in the supernatant (solubilized insoluble fraction: ppt) was
quantified by a BCA method.
[0106]
30  <Preparation and Immunization of DC>
Similar to Example 10, mature DCs were induced from the bone marrow cells of
C57BL/6 mouse. The mature DCs were suspended in an X-VIVO20 medium so that the

concentration was 1x107 cells /mL, and the suspension was dispensed into 0.2 mL each.  To this

suspension, 0.2 mL of 10% glycerol-PBS containing 10 pM UMP, 0.2 mL of B16 lysate (final



The met hod for solubilizing an insoluble protein and/or peptide according
claim1, wherein the nucleotide is deoxyribonucl eotide or ribonucl eotide.
[ Cl ai m 3] The net hod for solubilizing an insoluble protein
and/or peptide according claim1l or 2, wgerein a base constituting the
nucl eotide is any one of adenine, cytosine, guanine, thym ne, and uracil;

and a ceiRédakibem ﬁ%{r@]ﬂﬁh@ﬂhaﬂ%@& Plevionsly PrGlafQl drdesmi oradRefizel Hseiume]
|

The met hod for _sol ubilizing an |nsoluble:£rotein and/ or peptide according
to any Bardiopfol Bilaiselybiizatord finaheanedniratine: hughiek) wis pldodpindckecgepupton was
constituting the cleotide is.one to.three. [Claim _ . The
ot hoo TorSafupcPHEMEE kTP aRRRb ) BRI Bt benserspndh T o

any oneamAINN\aingdiuin ¢odtdAninpsebri volluhe ontigteairind BCH BB Bddeshisaké@m, afid the
concurrently with m xing the insoluble protein and/or nghide wth the
denaf urjuseperaigentas ipabatenf@]one hour at 37°C in §ieCQpt hbrdadter, SOV with il Gmnl

i nsol ubl e pr.ot.ei n d/ or. tide ,accordi ng . to an ne, of cl.ai 1.tq 5,
wher ei e RS PLAT B At REB W pR AL bR R Pl f PSFigh P, ¢ e
denat urfiidQ ca@entratich draUMSAAL \Wekd &1deBOnIha iR shiSpenSBh 38 dinidl @ltured
physi ol ogi cal sol vent, andlgreferably t he physi ol ogi cal solvent includes

nucl eotdvgeighta Ahen, Tgspective DCs were rqtpaeredtand avaplead. s dihahiCs wemguspeniletsiol ubl e

pr ot ei d/ or. peptide ac ' to any one.afsclains 1 to 6, wherein the

ool uth & B GfinPitaraRefSg S EREs @ Nondhruiti; S RUTr v ms™ Pplrio S or

peplh derdnniicidab TaRY/OmikRe PR REQHUE EShiRY, IFCIBREhIBRABRINAb|RRd to

technol ogy, or chemcally ;ynthe5|zed protein and/or peptide. 40 [C aim 8]
FU

The metdsdropenatienpbed-ty with ilyseigl ayshesohrtotiztdrinsnlehlo fragigst wete smaidrshydi ng
to any one .of cl ai -1 to. 7. wherein the insoluble protei d/ or peptide
s an d 1]‘1%1%8%6?' p?ggg?’ﬂ’.““’[zél%’% ‘r%%ia““"& O gt One ek Rireh, S eI e e 5 ng
an i nsahtehlspleps@tdiveransi@teddaph ket meaer ding to any one of clains 1 to 8,
wherein the denaturing agent is urea and/ or guanidine hydrochloride. [Claim
10] [0107] The nethod for solubilizing an insoluble protein and/or

pepti de. | any one of clainms 1 to 9, wherein in the step of
nix?%g Jﬁﬁ&?ﬁgg?%ﬁ e protein and/or peptide and the denaturing agent in one

sol ution, a redudibgn aghniveiedsdlated had soperiedl fry:@ltlad splchibbytes by using CD8aTile
e O SR b B B R e PLd RARRGE L0 o
2- mer capd AFkRF ARk Chikkilnd3bos FBS, 25 mM HEPES (Invitrogen, #15630-080), 5x10° M 2-
ME (Invitrogen, #21985-023), 2 mM L-glutamine (Invitrogen, #25030-081), 1x10° M sodium
20 pyruvate (Invitrogen, #11360-070), 1% non-essential amino acid (Invitrogen, #11140-050), and
100 pg/mL streptmyein, and 100 u/mL penicillin (Invitrogen, #15070-063) so that the
concentration was 1x10° cells /mL. 10 U/mL IL-2 (Chairon) was added to the suspension, and
the suspension was cultured for three days to give effector cells.
[0108]
25 For target cells, sub-cultured B16 cells to which IFN~y with the final
concentration of 1 ng/mlL. had been added and which had heen cultured for 24 hours was used.
The expression of the MHC class I molecule that had been treated with IFN-y was analyzed by a
flow cytometer by using an anti-H-2K° antibody (BD Pharmingen PE, #553570) and an anti-H-
2D" antibody (BD Pharmingen FITC, #553573).  As shown in Fig. 14a, the positive cell rate
30 was 37.4%. This means that the maximum cytotoxicity due to antigen-specific recognition was
37.4%. B16 cells that had been treated with [FN-y were suspended in a RPMI1640 medium
containing 5% FBS so that the concentration was 1x10° cells /mL, and Calcein-AM (Poujin

Kagaku Kenkyusho, #349-07201) was added and stirred so that final concentration was 2



A nmethod for transducing an insoluble protein and/or peptide into a cell,
t he nmet hod conpri sing: a step of mxing an insoluble protein
and/ or peptide and a denaturing agent in one solution, and dissolving the
i nsol ubl e protein and/ or pepti de, there8¥ formng a solution of the

i nsol uble protein and/ or peptide; a step’of adding a nucleotide to the

sol uti on; a e f.-6enoyi ng. t he den i . nt _whi t. he
So it oRpL pud iz vy B S R07F€ TR IE SRR LLL AR ARl A E il

physi ol 9gihahis opelatibh, B 6Qfellt Rdelcd SQIUDAI €PN Ridhe dAsHeaWiIREPRPNE] 6ANEedium
transduci ng the physiological solution into cytoplasmor inside of a
desi r edc@édiping [5@3? 5%%11111'99 fimes to give the targpiecchipt hﬁw Fisetor callisanddhe e cells

i nsol ub i : . i I DEO.. . i | ai , rein
the. nuct E5rBeE MIERRIOQl RERRARE of B e [ RRA M P U e 15 N

The pet aad) 608, 10Ra08dugidne elsivisoindbbaedfopted Nowvd! T°(piaphd fesdnat of svcel |
accordi n& claim12 or 13, wherein a base constituting the nucleotide is any
one of @Heni Haus, hywywigiecitygagnyassarricam- nel hegnepsurerent of the aytataxatityi Wast i on
of one Qr.. f ﬂﬁ@ aqutq gieiJ ai m 15] The net hod for
transdu%?%gpéﬁllﬁg% 38P§&%$gfgln gﬁgﬁor P 6?%%%Linto a cell 41 according
to any jmnedpf clains 12 to 14, wherein the nunber of phosphate groups

constituting the nucleqgtide is one.tqg three. [.Claim16 Th

met hod for transd e lare ﬁ%’&lndﬁﬁ:ég-dr‘%t i fe @%apg?rda@&%sﬁhw AfSaR VelE of
accqpdi fig c%l%t(ﬁ%ﬁ hOErGdi&! (s ddided flom agtlﬁfgedoﬂsigtfﬁ?g SUGLEAd Hertat radded
after or concurréntly wth mxing the 1nsoluble proteln and/or peptide with
t he denatamsithgSRglareof. [ Blaiseddriyed effector cells imnTimgzedevitlo BCF Glo suphthethed ng an

i nsol ubl e protei n,and/ or pept.| i nt el.l accordjng, t AN .of, clains
0P estn Rh e iria R0 S BB BERc bl afy Bt bed GRtdbid i MseRiRAY e
sol ut i oRsQliblk MRcHREPhRE ThARHAbvD P LRI des oh el gQisk derivédd Bicmr L8ls

The met hod for transducing an insoluble protein and/or peptide into a cell

accor di tagvliieh BRY(Ephe) abdctrppasatas withaupan mtigghdeed beent admigisiered. s Bhag It siyavi ng
an aptigen presenting fupnction [Claiml . Q'l? r t.ho(fglfor )
Cr anb i Paf SRl B BRI S kBB dhspemmonnty in R BHIE i o
any oneceflf ifih@hi¥ed d2AhtTRILS pemhiRrilsedtive (Rg)),) spbéifit BgtotdxéciBNbisgen rogsiesd.i ng
function is a dendritic cell. ) ) ] ) i
On the other hand, in the mouse-derived effector cells immunized with DC (Ep sup) in which the
lysate had been incorporated by electroporation, E/T was 20 and specific cytotoxicity was
recognized. Furthermore, in the mouse-derived effector cells immunized with DC (Ep ppt} in
20  which the solubilized insoluble fraction had been incorporated by electroporation, E/T was 10
and 20, and stronger antigen-specific cytotoxicity was exhibited.
[0110]
From the above-mentioned results, when a protein solubilized by the
solubilization method described in this specification was used as an antigen, CTL having a
25 higher effect than that by a conventional method can be induced, it was suggested that anti-
cancer immunization stronger than that by a single epitope peptide can be induced.
Furthermore, it is shown that an insoluble fraction of tumor tissue homogenates, which had been

conventionally discarded, can be used in the present solubilization method.

Industrial Applicability
30 [0111]
As described above, use of a method of the present invention enables an insoluble
protein to be solubilized efficiently. Furthermore, a protein solubilized by the method of the

present invention can be easily transduced into a cell.  Accordingly, it is effective to induce



[ C ai m 20] The nethod for transducing an insol uble protein

and/ or peptide into a cell according to any one of clains 12 to 19, wherein
the insoluble protein and/or peptide is a naturally occurring protein
and/ or peptide, a protein and/or peptidg produced by a gene reconbination
technol ogy, or chem cally synthesized p gtein and/ or peptide. [Caim21]
The net : joo i . : i A ' i el |
accor di Gar1ts i bERERnTHs AL 1SRN ) BeF RFTARE A pESR i EntiH Anflch
and/ or peptitide celds imduadtbygelibdizpreo ferienamoplepmpdliuble anfigdnii proR2]s of cancer and

The nethqod for .transduci ng. an i.nsol ybl e protein apd/ or peptide._jinto. a.cel
Teora: mitug oAbt AR DR e (5% HensSiR bRl en BRe Rty g agniinig

urea anﬁ’éeﬂfs @U@lﬂb i e aﬁﬂé@nﬁcﬁl‘b&iﬂ, d6d cdriCheis®l 23 treatment or the like fa_lhl?atﬁﬁfshﬂfh for
transduci ng an insol ubl e protein and/or peptide into a cell according to

any énecanterzindiinfectiustdise@®s hawing dierantigentibpros¢inp of ni xi ng the insol ubl e
protein 42 and/or peptide and the denaturing agent in one solution, a
reduci ng agent is further added. [C ai m 24] The net hod for
transduci ng an insol uble protein and/or peptide into a cell according to
any one of clainms 12 to 23, wherein the reducing agent is dithiothreitol or
2- mercaptoethanol. [d ai m 25] The nmethod for transduci ng an

i nsol uble protein and/or peptide into a cell according to any one of clains
12 to 24, wherein the solubilized insoluble protein and/or peptide is
transduced into cytoplasmand/or inside a cell by electroporation. [Caim
26] A method for producing an antigen presenting cell that
presents an insol uble antigen, the method conpri sing: a step of
m xi ng the insoluble antigen and a denaturing agent in one solution, and

di ssol ving the insoluble antigen, thereby form ng a solution containing the
i nsol ubl e antigen; a step of adding a nucleotide to the sol ution;

a step of renoving the denaturing agent while the solution is replaced with
a physiol ogi cal solvent, thereby form ng a physiol ogical solution
cont ai ning the insoluble antigen; and transduci ng the
physi ol ogi cal sol ution containing the insoluble antigen into cytoplasm or

i nside of the antigen presenting cell. [Caim 27]



The nethod for producing an antigen presenting cell according to claim 26,
wherein the nucleotide is deoxyribonuel eotide or ribonuel eotide. [C aim 28]
The net hod for producing an antigen presenting cell according to claim 26
or 27, wherein a base constituting the cleotide is any one of adeni ne,
cytosine, guanine, thymne, and uracil; "and a conbi nati on of one or nore of
the nucleotides is added. [ aim29] ¢ AMS The nmethod for producing
an antigen presenting cell according to any one of clainms 26 to 28, wherein
t he nunf§dainoi] phosphat e groups constituting the nucleotide is one to three.

d ai m 30 The net.hod for i ti i Il
accor 0i ng Lo any SRS BT SITRBEL (0 RGP B THE TsRJSt SRGGFEAT ool vent

to be usgshifly:replacing the solution of the 43 antigen includes

nucl eoti de. [élain131] o ) The met hod forkgroducing an antigen
presenting cell atderoi mixinpammyoloble podiciolaailios pogideqnd @ dengivrieg aganhe one
antigen_is.an_insolubl e . fracti,on obtained froma, fractured product of a
umor - cst iR G N E RS RS hTE: ool S bBF P LA orihe

cel | . [igh@lubie $2dtein and/or peptide; The met hod for producing an antigen presenting
cell according to any one of clains 26 to 31, wherein the antigen is a
protein or a peptd#ed of addiiga majeotide to the solutiompdet hod for produci ng an

anti gen present | ngyGeb}«aeoRIAhOGelfribas G gh ofl Sl iHn26 10 32, wherein

. . % . ;
the antigen is a naturalﬁ% oCcurring protelin an r peptide, a protein
and/ or f6Bgm 2le produced by a gene reconbi nati on technol ogy, or chemcally

sy st zed b ol o A 0L RSEL S by v o T "
33, V‘hef,%ﬁ%]géiltﬂﬁ)ea}iﬁglegﬁ@e B%§§ﬁ§doﬂgclg@ﬁde dx'srib_%nQﬁ&Qlfde.t' c cell. [Aaim35]

The nmet hod for producing an antigen presenting cell according to any one of
cl ai ns [2Baio3]34, wherein the denaturing agent is urea and/or guanidine

o csent i ng oei | aBRaRHRG s uRyidendoara mos P B aPdrte fmd"
step ofor, Whegkid f1BadeRBAYHIIE, BE AbabRIRNHAGY oREMdIBENENG dshR, Sematelr | ng
agent in one solution, a reducing agent is further added.

thymine, and uracil; and a combination of one or more of the nucleotides is added.

[Claim 4]

The method for solubilizing an insoluble protein and/or peptide according to any
one of claims 1 to 3, wherein the number of phosphate groups constituting the nucleotide is one
{o three.

[Claim 5]

The method for solubilizing an insoluble protein and/or peptide according to any
one of claims 1 to 4, wherein the nucleotide is added after or concurrently with mixing the
insoluble protein and/or peptide with the denaturing agent.

[Claim 6]

The method for solubilizing an insoluble protein and/or peptide according to any
one of claims 1 to 5, wherein in the step of removing the denaturing agent from the solution, the
denaturing agent is removed while the solution is replaced with a physiological solvent, and
preferably the physiological solvent includes nucleotide.

[Claim 7]

The method for solubilizing an insoluble protein and/or peptide according to any
one of claims 1 to 6, wherein the insoluble protein and/or peptide is a naturally occurring protein
and/or peptide, a protein and/or peptide produced by a gene recombination technology, or

chemically synthesized protein and/or peptide.



[ A ai m 37] The met hod for producing an antigen presenting cel
according to any one of clains 26 to 36, wherein the reducing agent is
dithiothreitol or 2-mercaptoethanol. [C aim 38] An anti gen
presenting cell produced by the produciqg met hod according to any one of
clains 26 to 37. [C aim 39] met hod for inducing a cytotoxic T
Iynphocgygnlahe nmet hod conprising a step of administering an antigen
presenting cell produced by a produci ng net hod according to any one of
claims 26 to 37 tbheamathpeirbirisahibiliraigrdi ingplablhpraein andigr p@itale meat@ling to any

A nethod for.treati r _preventi cancer .and/ or, an_infectious disease,
the. motFle SBIF 149 AgBerefiale Brom it mrShaniR Peride PN SPESERE g cel |

pr oduce iy @ produci ng met hod according to any one of clainms 26 to 37 to a
mammal i an i ncludi ng a human. [ d ai m 41] . A conposition for

i nduci ng a cyt ot okieemathpy fptsebpilizing aneinednwple prateiv pnéenpentslc ngeordinganarct i ve
i ngredi ent .- .aF ! res i 1l qr -oduci hod

acaor di 5 ¢ SPmE b SR ALRIREULG G g0 P HHERRO Lo RREREHF DRI
conposifidlam figr treating or preventing cancer and/or an infectious disease,
the conposition conprising, as. an_active ingredient, an antigen presenting
cel | produced by Q‘%P%&@?%‘@Oh@tlm Hpe bR §ralein FRY Op REPIKE 2EFAIRE (o8N o

37. 1 RN li-:tﬁg | MR rsih k0 the tep i ixggpt%li: h{sg}ub%%gﬁnﬂ\@{dmg;oe%g ¢ and the

solibilizing unsoluble prote n e <130> 1V5623- 0 <150> JP

2009- 11d34tlring 5gent 2068 ©utlh, & t60einG agent is further added.
[Claim 11]

The method for solubilizing an insoluble protein and/or peptide according to any
one of claims 1 to 10, wherein the reducing agent is dithiothreitol or 2-mercaptoethanol.
[Claim 12]

A method for transducing an inseluble protein and/or peptide into a cell, the
method comprising;:

a step of mixing an insoluble protein and/or peptide and a denaturing agent in one
solution, and dissolving the insoluble protein and/or peptide, thereby forming a solution of the
insoluble protein and/or peptide;

a step of adding a nucleotide to the solution;

a step of removing the denaturing agent while the solution is replaced with a
physiological solvent, thereby forming a physiological solution of the insoluble protein and/or
peptide; and

transducing the physiological solution into cytoplasm or inside of a desired cell.
|Claim 13]

The method for transducing an insoluble protein and/or peptide into a cell
according claim 12, wherein the nucleotide is deoxyribonucleotide or ribonucleotide.

[Claim 14]

The method for transducing an insoluble protein and/or peptide into a cell
according claim 12 or 13, wherein a base constituting the nucleotide is any one of adenine,
cytosine, guanine, thymine, and uracil; and a combination of one or more of the nucleotides is
added.

[Claim 15]

The method for transducing an insoluble protein and/or peptide into a cell



<170> Patentln version 3.1 <210>1 <211> 76 <212> PRT <213> Honp sapi ens
<400> 1 Met Gn lle ["he Val Lys Thr Leu Thr Gy Lys Thr He Thr Leu Qu
151015 vVal Qu Pro Ser Asp Thr Ile Gu Asn Val Lys Ala Lys Ile G n Asp
202530 Lys Gu Gy Ile Pro Pro Asp G n gn Arg Leu Ile Phe Ala Ay Lys
354045 G n Leu Gu Asp Gy Arg Thr Lou Ser Asp Tyr Asn lie Gn Lys GQu
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519 <212> P <213> Artificial <220> <223> T usion protein with

ubi qui tthe rupd@side isvste tSéireed y Ser His His His H| s His His Ser Ser Ay lIle
AU G Yoraim 16]

The method for transducing an insoluble protein and/or peptide into a cell
according to any one of claims 12 to 15, wherein the nucleotide is added after or concurrently
with mixing the inscluble protein and/or peptide with the denaturing agent.

[Claim 17]

The method for transducing an insoluble protein and/or peptide into a cell
according to any one of claims 12 to 16, wherein the physiological solvent to be used for
replacing the solution of the protein and/or peptide includes nucleotide.

[Claim 18]

The method for transducing an insoluble protein and/or peptide into a cell
according to any one of claims 12 to 17, wherein the cell is a cell having an antigen presenting
function.

[Claim 19]

The method for transducing an insoluble protein and/or peptide into a cell
according to any one of claims 12 to 18, wherein the cell having the antigen presenting function
is a dendritic cell.

[Claim 20]

The method for transducing an insoluble protein and/or peptide into a cell
according to any one of claims 12 to 19, wherein the insoluble protein and/or peptide is a
naturally occurring protein and/or peptide, a protein and/or peptide produced by a gene
recombination technology, or chemically synthesized protein and/or peptide.

[Claim 21]

The method for transducing an insoluble protein and/or peptide into a cell
according to any one of claims 12 to 20, wherein the insoluble protein and/or peptide is an
antigenic protein or peptide.

[Claim 22]

The method for transducing an insoluble protein and/or peptide into a cell
according to any one of claims 12 to 21, wherein the denaturing agent is urea and/or guanidine
hydrochloride.

[Claim 23]
The method for transducing an insoluble protein and/or peptide into a cell

according to any one of claims 12 to 22, wherein in the step of mixing the insoluble protein



151015 Arg Val Asp Met A n lie Phe Val Lys Thr Leu Thr Gy Lys Thr Ile
202530 Thr Lou Gu Val Qu Pro Ser Asp Thr Ile Qu Asn Val Lys Ala Lys
354045 Ile Gn Asp Lys Gu @y Ile Pro Pro Asp Gn Gn Are Leo Ile Phe
505560 Ala Ay Lys Gn Leo Gu Asp Ay Mg Thr Leo Ser Asp Tyr Asn lle
65707580 G n Lys (flu Ser Thr Leo His Leo Val Leo Arc Leo Arg Ay Ala Gy
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Asp Asp 115120125 Arg Gu G n Pro Arg Lys Phe Arg Thr Cys Lys
Cys ThriCl80135140 Ay Asn Phe AI a Ay Tyr Asn Cys Ay Gly Cys Lys Phe Gy
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according to any one of claims 12 to 23, wherein the reducing agent is dithiothreitol or 2-
mercaptoethanol.
[Claim 25]

The method for transducing an insoluble protein and/or peptide into a cell
according to any one of claims 12 to 24, wherein the solubilized insoluble protein and/or peptide
is transduced into cytoplasm and/or inside a cell by electroporation.

[Claim 26]

A method for producing an antigen presenting cell that presents an insoluble
antigen, the method comprising:

a step of mixing the insoluble antigen and a denaturing agent in one solution, and
dissolving the insoluble antigen, thereby forming a solution containing the insoluble antigen;

a step of adding a nucleotide to the solution;

a step of removing the denaturing agent while the solution is replaced with a
physiological solvent, thereby forming a physiological solution containing the insoluble antigen;
and

transducing the physiological solution containing the insoluble antigen into
cytoplasm or inside of the antigen presenting cell.

[Claim 27]

The method for producing an antigen presenting cell according to claim 26,
wherein the nucleotide is deoxyribonuclieotide or ribonucleotide.
[Claim 28]

The method for producing an antigen presenting cell according to claim 26 or 27,
wherein a base constituting the nucleotide is any one of adenine, cytosine, guanine, thymine, and
uracil; and a combination of one or more of the nucieotides is added.

[Claim 29]

The method for producing an antigen presenting cell according to any one of
claims 26 to 28, wherein the number of phosphate groups constituting the nucleotide is one to
three.

[Claim 30]
The method for producing an antigen presenting cell according to any one of

claims 26 to 29, wherein the physiological solvent to be used for replacing the solution of the



H's Ser Lou Thr Ala Gn Qu Arg Gu Gn Pho Lou Ay Ala Lou Asp 180185190
Lou Ala Lys Lys Sor Ile Hs Pro Asp Tyr Val Ile Thr Thr G n H's 195200205
Trp Lou Ay Lou Lou Ay Pro Asn Ay Thr Gn Pro Gn Ile Ala Asn 210215220
Cys Ser Val Tyr Asp Phe Phe Val Trp Lou4§|is Tyr Tyr Ser Val Arg
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a tumor cell, a tumor tissue, an infectious disease cell or a pathogenic cell.

fClaim 32]

The method for producing an antigen presenting cell according to any one of
claims 26 to 31, wherein the antigen is a protein or a peptide.
[Claim 33]

The method for producing an antigen presenting cell according to any one of
claims 26 to 32, wherein the antigen is a naturally occurring protein and/or peptide, a protein
and/or peptide produced by a gene recombination technology, or chemically synthesized protein
and/or peptide.

[Claim 34]

The method for producing an antigen presenting cell according to any one of
claims 26 to 33, wherein the antigen presenting cell is a dendritic cell.
fClaim 35]

The method for producing an antigen presenting cell according to any one of
claims 26 to 34, wherein the denaturing agent is urea and/or guanidine hydrochloride.

[Claim 36]

The method for producing an antigen presenting cell according to any one of
claims 26 to 35, wherein in the step of mixing the insoluble protein and/or peptide and the
denaturing agent in one solution, a reducing agent is further added.

[Claim 37]

The method for producing an antigen presenting cell according to any one of
claims 26 to 36, wherein the reducing agent is dithiothreitol or 2-mercaptoethanol.
[Claim 38]

An antigen presenting cell produced by the producing method according to any
one of claims 26 to 37.

[Claim 39]

A method for inducing a cytotoxic T lymphocyte, the method comprising a step of
administering an antigen presenting cell produced by a producing method according to any one

of claims 26 to 37 to a mammalian including a human.



Lou Arg Arg Ash Lys Val Gy Arg Asn Asn Qu Lys Lou Pro Thr Lou 355360365
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method according to any one of claims 26 to 37 to a mammalian including a human.
[Claim 41]
A composition for inducing a cytotoxic T lymphocyte, the composition
comprising, as an active ingredient, an antigen presenting cell produced by a producing method
according to any one of claims 26 to 37.
[Claim 42]
A composition for treating or preventing cancer and/or an infectious disease, the

composition comprising, as an active ingredient, an antigen presenting cell produced by a

producing method according to any one of claims 26 to 37.
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