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A.. Existing production process
B ... Novel production process

AA .. Epitope screening

BB ... Selection of 3-4 peptides for production

CC ... Primary proliferation of antigen-specific CD8 T cells (using IL-2)

DD ... Antigen restimulation (induction of 4-1BB expression)

EE ... Selective isolation of antigen-specific CD8 T cells (using anti-4-1BB coated plate)

FF ... Mass production of antigen-specific CD8 T cells

GG ... Days

HH ... Selective isolation of antigen-specific CD8 T cells (using automatic cell separator)
II .. Primary proliferation of antigen-specific CD8 T cells (using IL-2 + IL-7)

(using IL-2 + IL-15) {using IL-2 + IL-21)
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(54) Title: CANCER ANTIGEN-SPECIFIC CYTOTOXIC T CELLS

(54) 2 o] BA: A SolH AEEA TAE

(57) Abstract: The present invention relates to a pharmaceutical composition for
preventing or treating cancer comprising cancer antigen-specific cytotoxic T cells.

The pharmaceutical composition comprises cells of about 7 x 10° cells/mL or more,
wherein 90% or more of the cells of 7 x 10 cells/mL are CD8" T cells.
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L2103 o] Fol i ol A A e H = 2o & of 1o gt o] Abol BTkl Bl A7)
AR oM ELE Z9behi= W x[ oA vl kste] 47] PBMCell A 4-1BB & &

Frrshz @Al Do) 7] 4-1BB 2do] 58 M XS & 4-1BB &4 © & CDS
AR QA Fel st G A E ke

olsf, & ¥y 9 3&% 5o ]XJ CD8 +T Al AL 918 &4l o 9] =3 A,
T 502 CD8+T A3 2] He] E FAMHE GAEE Ayt

H-lof] w} 2 uhtHo A At CD8+ T M E HEXE AH =
Eaten:) 1é(Epltope screening, AF A A E A AN S G| = A 3]
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EBV, CMV, hTERT, NY-ESO-1, WT1, MAGE-A3 53} & o gt glo| A T U &
S ol 7 ZhAto M o M EX R 2FES 4 ol S 3k
N7HQTS] HLA-A F & 2 el wpef Gepxict whepa] A g oF 3
Wol M= zp A H R 3h9] o M| B2 8 2183 4= gl JE| &= o] Aol st
o]0l o F B A~ & Fal h3kat Al %“ﬂi ol &
CD8+Tcell o ¥ E X & A 5}o] ALL3}= Alo] Q3 t), AHEA o
AFZAEA Az o= I EZE Gt JE = 34575 A
Holo] wh Hb & thokek obal e o 2R E] 7919 CD8 + T xﬂ}: AR

2ol HARl o M EZE Alst= A& B
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9}3}.

of & B2} 24 o] {2l A f-El | A 7F a2 hTERT (GenBank:
BAC11010.1), WT1 (GenBank: AAO61088.1), NY-ESO1 (GenBank: CAA05908.1),
MAGE-A3 (NCBI Reference Sequence: NP_005353.1) 53} ¢ 50| 4 =<1 o]

¥ mﬁ olN

1%l o] & & neoantigens, mutated P53, RAS 52| &¢I A| &= F- /- A=
Eohet o, oY dFU R il vhol 2 & el o & 5% CMV, EBY,
HPV 5= 29 5 3l

AR

Aoyt A7F o g o d iz o & %Oi,WTl hTERT, NY-ESO1, Mesothelin,
R MAGE's 50| &2 A St ol & 59 A7F 2l hTERT= 94 A1 A

kol A ©ll 2 1] o DNA(telomeric DNA)—E‘ LA G a4 EA o A EE 9]
548 HES) BYRAA Do} S EH AT AL AT 5 Y
1%t ok, A9 AFLS T BB 13 B4 FUoR delA
2131 (Kim NW, et al. Science. 1994;266:2011-2015), WT1-2 Wilms tumor2} & ¥
F AR Z2A zine finger AAFRIALE G5 s)sto] M| 3Ee] 24 1 23}, AP AL
71ke] WA ol Fol & Shiz WA 2 A A X520k H| ok o Bl e R

e & 91T} (Call KM, et al., Cell. 1990. 60:509-520; Nakahara Y, et al.,Brain Tumor
Pathol. 2004. 21:113-6). H=3F 4} 7] NY-ESO1-2 cancer testis antigen (CTA)®]]
&b WA F sy R F2 A2 A (germ cell)9} S F(sarcoma), -8 ¢
F3Fal thokek ob A o) el sl A e & 2 A& U} (Gnjatic S, et al., Adv
Cancer Res. 2006;95:1-30). MAGE-A3-2 melanoma-associated antigen family 1]
Lot A ® AGAFo A ofH 7] 5 FalshiEAlel thaf A = delxd
Zlol glAIRE, H ¢, && X S-S 5 th et oAl o) #ddshe=
o= ehefA glof ghol WX mol #ghdh £4] ghel o= 7k gl
(Decoster L, et al.,Ann Oncol. 2012 Jun;23(6):1387-93). whe}A £ <ta} 2]
Aol Azl el H- o Mol A 7H°J otak9l CD8 + T cell A 4tol]
AbgE = ol
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Frst e oY EELE AGe 5 ok g7 248" T A E (ol 7,
4-1BB+ CD8 *+ T Al| 3%) A1 & A}-5 A 324 2] 7] (Automatic cell sorter) & AF-838}
T3 = Qlvh A7) AFEAEREY 7] = GMP 340 2E 7 A 5=l
o At o 37 o2 HE #H A H (closed-system) A5 A W2 7] L 4= T}
t}8-o] WA A= ¢k 3hxjo] Fol o 2 YE ¥al¥ PBMCE A7) A8+
NI EZ L Ao EFIQIO] 238 3 3h3l= H A o A vl F3te] 4] PBMCe)l A
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ol o 2 HE Bol¥ PBMCol| o| M EX ~328]d &
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IL-2 2 IL-159] 23 112 2 IL-219] %3 IL-7 2 IL-159] %3, IL-7 2 IL-219]
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&4l 50] 491 4-1BB+CD8+ T Al X ¥-2] = 3

EZHlo] E Aol o8 A stE &5, 2 T4 dol i F o

MAe 4= ek 4-1BB 9 A& 4l 25

np7 el thate] &G FA A
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o} ol A5 A 3EH-2] 7] (Automatic cell sorter) S ©] 83}] 4-1BB+CDS8+T
A EE A8k A2 E -2 EBV, hTERT, NY-ESO-1, WT1, & MAGE-A3 <]
Q1 CD8 + T A|3E Al zzof] 282 5 ). 99 7ol
A& A| 3EH-2] 7| (Automatic cell sorter)E ©] 83}] 4-1BB+CD8+T Al EE

=
l
©
X T
o

90% ©17d (A7 Hh, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, H=-+= 99%)

r
»
i
n
%0,
o

<
Y
w
_04
>
off
EY
e
A
&

7

—_

(Automatic cell sorter) & ©] 83}¢] 4-1BB+CD8+T
A gsto] Az oFst 24 & (714, EBV, CMV,
1= MAGE-A3 50| 4 Al 254 T Al £ 23}

R4 T AS 0] 7k ol T A EA 1A

%
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[75]

[76]

[77]

9

S Aol A v FehE T A E 28 7 Ak A T Aol A= 1L w7
(culture bag == G-Rex device)®ll 2] ¥ 4-1BB +CD8 + T M| 3 (5x10 5 ~ 3x10 ¢
M| 3E), HEALA 22 AL¥ (irradiated allogeneic) PBMCs (1x10 8 ~ 3x10 8 Al| 3Z),
1000U/ml IL-2, 30ng -CD3 mAbE E33l0] 7~ 11U A7 H o2 MR &
H7bsled 1x10° Al Z/L 2308] 02 A ZE & vl Fsho], kAt Al
Fo 7bsg T o s FAAFITh

o) W ohek Eol A MEEA TAHEE 238t ¢ o

o

=
T T O i [e}

A 7g oFst 2AEE oF 1 x 106 cells/mL ©|7, F 2 x 10 6 cells/mL ©]
10 6 cells/mL ©| %, ©F 4 x 10 ¢ cells/mL @], F 8 x 10 ¢ cells/mL ©]%}, 2F 6 x 106
cells/mL ©]7, ¢F 7 x 10 ¢ cells/mL ©]4%, ©F 8 x 10 ¢ cells/mL ©|7, <F9x 106
cells/mL ©]%, ©F 1 x 107 cells/mL ©]4}, 2F 2 x 10 7 cells/mL ©] %, 2F3x 107

1.

o T

E]E
A, 9F3x

cells/mL ©]7, ©F 4 x 107 cells/mL ©]7, ©F 5 x 107 cells/mL ©|7, 2F 6 x 107
cells/mL ©]7, ¢F 7 x 10 7 cells/mL ©]7, ©F 8 x 10 7 cells/mL ©|7, 2F9x 107

cells/mL ©]7, 2F 4 x 10 ¢ cells/mL ©]7, ©F 5 x 10 8 cells/mL ©|7, 2F 6 x 108
cells/mL ©|7%}, ©F 7 x 10 ® cells/mL ©]7, 2F 8 x 10 8 cells/mL © =
cells/mL ©]/¢¢] M3EE st B4ke] 7|=als 5Y e a9 & d7] sk
H 7hse W9 ol 245 o] AlEs

Aol v}, gk B kg o] oksl A Hof E3E A FE ZF CD8+T A7} F 90%
o] /ol tt.

7] 9HaF& OY-TES-1, hTERT, NY-ESO1, MAGE-A3, WT1, PSMA, TARP,
Mesothelin, E}o] & A| L}o} A, GP100, MNRT-1, PAP, PSA, CMV, HCV, HBV, MC
Zg 9 v} utol @] 2 HPV W EBVE T-AH o)l A Aelg Holx of =
sfifoltt.

B oo 7] A 2 202 24

A)
o]
Ao} g7l A iz Qo] A, 2 i g Al e S BB QY Eis
] [e]

]
]
]
cells/mL ©]7, 2F 1 x 10 # cells/mL ©]7, ©F 2 x 10 8 cells/mL ©|7, &3 x 108
17,
14, FE= 29 x 10

O 5 -

/Ké T/H]EO 2

HFHE, S|4 A, AAl, ¢ 3HA

e
ofy
2
2
~
A
ok
o
ofo
=
19
Y
Y
T
i
rl

-

& AR ko] 232 ot of A o A
WA= R of oA Al R TR Rl A, IE B, opn] ek, X B
grshE (o8 5o, EE ol G AR i AP = E e dY =,
Sk ol ~H 23 AR 2 AR fr A, Ee|ATketel B, B T
THA TS DF R s 3ete] £3FF S 9lor, 1 WA 99.99 FH%
Em %R X9 4 ok @l B YA, o E Fo, A7 94 R,
AT AL 3Rl AR, FEAR] 55 E sk, o of) A §E = A1 of
¢F Age T g s R Ad ol ARE, ¢l & =0, dEhd, &v1d,
=] Al WERRL, B B, SR AL, of vt 2 EAE AJAE|QL glol Al A4,
ofolaF Al el vE e, dd debd, ofaute S5 s, o
AlghE] = 2l ook geste BAA = B3, o8 B, TREA UEX
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A A& e g A= o AE] S 7HE 5 o, Al He R
ghelycy,

B A A A ARG o] “opre e )% Wkl B4 A 0 R g
Wel. oS Eol, Ao 2 £ AA U2 ol A8 7 3Tk “obe A g
50%, 45%, 40%, 35%, 30%, 25%, 20%, 15%, 10%, 9%, 8%, 7%, 6%, 5%, 4%, 3%,

2%, 1%, 0.5%, 0.1%, 0.05%, B== 0.01% ©| W =2 o] 3= 5= 3l
¥ ol ] o], aebrol el 2 <A o5 Fatan], o714 relrol &

Hodlw o] a1 & L aali= AT Folo o&f oto] AAE ALY A AEE EE
A9 olulel i, A @ o] g olol ola) ghe] FA7F 5 A H A
o] FA MAS=E e FYE o3t}

o] &}, B vkhg & 7] A A ool o & AFAF] At} 12 o] 5 A A o= E
v S Bl LA H o Asly] 9% Ao A Bl o] Mol E o5
Ao & &4 3= 21 ol Th

A 1: 4Fd AE L CD8+ TH X I EZ 2378

EBYV (Epstein-Bar virus)i= 714 S8} A 2] HA A= HAA 2, 20)7]o
AR A o7 FAfo] ERA] A RE thiE o] AbghE ol "Y1 o &
&/d38kar At} e EBVE U1k et EBV A E 4o Wy fllol ). uhebA]
QN3 Qhskal BAo A A Rk-g-& F- 58 = ol= i A U o= EBV
A& o] &3l Fhafol] Hol Al ol F| EX ~ 2] & v} o]
| &ttt

EBV o} 1] At M A& 7] 9] &) 55 (CTLPred:
http://www.imtech.res.in/raghava/ctlpred/, NetCTL:
http://www.cbs.dtu.dk/services/NetCTL/, SYFPEITHI: http://www.syfpeithi.de/)-S
o]-&&to] LA ekl CD8+ T Al * ol JEZ = FA Y= ofn| =2t A&

0% ol o

12
>
ok,
2K}
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AAslgl o AEH oI EX e =5 31814 0 2 3+ (Peptron Inc;

www.peptron.com)dho] o 3] E 3 2 = 2] (epitope screemng)oﬂ ALE-3FA T
[96] EBV o= E AH¥ CD§+T M o | EX 5= &b7] 3 13 &)
971  [3E1]

Amino Acid sequence of EBV LPM2a (Latent Membrane Protein 2a) CD8 T cell
epitope
EBV LMP2a-1 GLGTLGAAI EBV LMP2a-10 ILTAGFLIFL
EBV LMP2a-2 LTAGFLIFL EBV LMP2a-11 TYGPVFMSL
EBV LMP2a-3 LIVDAVLQL EBV LMP2a-12 TYGPVFMCL
EBV LMP2a-4 CLGGLLTMV EBV LMP2a-13 PYLFWLAAI
EBV LMP2a-5 FLYALALLI EBV LMP2a-14 IYVLVMLVL
EBV LMP2a-6 TVCGGIMFL EBV LMP2a-15 AYRRRWRRL
EBV LMP2a-7 LLWTLVVLL EBV LMP2a-16 RYCCYYCLTL
EBV LMP2a-8 GLATLVAML EBV LMP2a-17 LYALALLLL
EBV LMP2a-9 SLGGLLTMV EBV LMP2a-18 SYAAAQRKLL
[98] 3 1014 AH ¥ EBV CD8 + T A 3 o 9| EXZ 58 o] &5t I 1 (A: 7]&
of 9] E 3T *EI_F/]” WO R F 15U 29 B: H%M w2 o I EX 258
W o 579 a0l AR sl e QA AN T AZ BE Aol e
ol 3] &= 3% iiﬂl” = TP
[99] A A S 2 EBV CD8 + T A X o 9| 3 242 d & EBV YA A<
o] zLe] W x Y Al (PBMCs, Peripheral blood mononuclear cells)&
ol &-ato] aatglu}. Av] wx P el o 2 RE| PBMCE Falsho] A %,

CTL (Cytotoxic T Lymphocyte) Hll X] (RPMI1640 | A] + 4 mM L-=FEF71 + 12.5
mM HEPES + 50 uM 2-H| 27 Eof| BF-E&- 4+ 3% A7} o]l 1x10 6 Al EE/ml=Z
Bl a1, 14 ml 37 E (round tube)ol] 1 m1# ¥-F=3F5I T}, o]of A7) Ad ez}
oM EX FE| =& JV] ZF FH 2ug/ml %2 78t CO,
A5l o) e o) A Hl] &2 Al 2t AT

[100]  olof, ol W& &8l = < o] 54, 100 U/ml IL-27} 3+ CTL
HIA & 2 o 1 mi¥ H7Est vt v 7L A 2 FE 2 5E b F ol
T 73] IFN-y2] & cytometric bead array (BD Bioscience)E Al| 2= 4}2]
IR TR o] 8-5to] H-A st lTt

[101] Z1E NV EZ Aaud WHY] A mMF 7,9, 1L 2 3L L ml A&
A 718 3,100 U/ml IL-27F £3589 CTL ¥l A 1ml1& A 7Fsdch, m ok 144 4], 24
FH o]l RPMI1640 vl A1 & & 7FsFe] 1400 rpmoll A 5+-3F AA 8] slo] MEE
33] Al F A Th A A E Al Eol] 1 ml CTL A & A E 3 &, A oI EX

KeN
=



WO 2020/032780 PCT/KR2019/010240

[102]

[103]

[104]
[105]
[106]

[107]
[108]

14

HAE| =2 2 pg/ml FE 2 H7bete] W %EHGITE 2447 T, 7 FH O N EE
T3t 3-CDS-PE-Cy5 2 §}-4-1BB-PE 34| (BD Bioscience)Z ¢ A 5o
FAIE 22 3o, 4-1BBE LA 5= CD8+ T Al £ 2] v &2 Fagtozn,
CDS Txﬂ}‘é BA A o F EX NE| =B BA5 )

o] X ~ 2] HhH el H$-CDS + T Al 30 A 4-1BBE] &2 743}
Tuo}b a9l oW ESi= 1, 3, oW, 119, 13, 149 ¢ Ao 2 Yehgt) (2
o

2A). E-9lo| WE o EX Ay W] A, vl 7L A vl CMQ TH
IFN-ye] & oI B e = 19, 9, 113, 13 v ool A 3t Al A4tE =
A O 2 VELSTE (I 2B).

A7 A o el e o B A2 W 9l IFN-y Ak S
=& AHE ok oy Ex e v|E 2] CD8 + T Al Eol| A 4-1BB ¥Hal & ¥-4] &
ol A Rkl o Mz o] ATt fARSE 1o =2 Ve o] ¢ g A =
o] wE WS 7] Wl 3 vl alsto] I o] ghekaf A a1, AlREE
15 ol A T 50% o SHE A% E-8FaL, 7Y o] &2 A[1tol
HI LA 51 g 94 0 2 T A EX 5 A A4S A&l ok ekl o 9 B
AFol 7hsstthis RS Vet 7S ihE 2 15U 34 02 4-1BB ¥HE CDS +

EWHeT [N EZE
A s ol vk A FAREE el ol B2 AEH S
et ol R 29l whE & A7l G S0l 4 CD8+ T

Ao 2: ELY o] & FA SolH A XX 5 A Y A FAZ (202 T4)

CMYV (Cytomegalovirus)+= EH 2o A REY AT St AT

A E o] HAdv|elo] A E o] 9} o st Alol 7FeEte] 3¢l Eol & CD8+ T

Ao S-S Fest 4 dom, &4 5ol4 CD8+T A EE A&Est7] A g
MHC &2 2= T S etw] FA] 7k E] o] A[Foll A -9) o] 7hs 8ttt uhehA] 34l
5ol 4 D8 + T M ZX 5A| o] Al A4S CMV $A A7dRl Pl s o] &3to] &

off 7141 A ol whe} a5t rh. T Al A 84 AAEE o 9 EZ B =

o] <1 CD8 + T Al 2| T2, &-el, & tha vl o] Al A= 4 =, A 2
Ak 2 A= v 2

2-1. &9 50| 4 CD8+ TH X 9] F2

CMV %4 A2l Pl o 2 K] PBMC= tha 7 o] #2383 th 7ml
3] -8} ©] 9} A (Ficoll-hypaque) 7} #9121 15 ml ¥ (cornical tube)©ll 7 ml & < -&-
HAA3] SHEW 9 & A5 28 d o] (overlay) 3 th FH Z 42000
rpmell A 2035 DA H2] &l o, v F 3k G Abolol] 9] A gk 2 A o
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[109]

[110]

[111]

[112]
[113]

[114]
[115]

[116]

[117]

A A gt & PBMCZE A}-8-3F 91 o}, Autoplasma(AH7FE )&
< = A Fol A L H A e, FEE o] g8Fo] of 7l

o]o] ¥-¢ E] PBMCE CTL W] %] (RPMI1640 medium + 4 mM L-glutamine + 12.5
mM HEPES + 50 uM 2-mercaptoethanol + 3% autoplasma)®ll 1x10 6 A 3/ml =
YA, CMV FE] = 2 ug/ml (NLVPMVATYV, CMV/pp65 495-504, B E&) &
2 ug/ml 5 5=7F H 25 H7tet gt ol & Al A E S 14 ml 7+ E.(round tube)®l]
1 mI® 3k CO, Tl ol g ol A mlj k& Al 2}sl Sl Tt

Al & o] 5| 100 U/ml IL-2 (Proleukin, Novatis) + 3% autoplasma”| 3 ¢+¥ CTL
WAl & 7 7 Ho] 1 ml¥ ] 7Fst vk

A F 74 A 1 ml 3SR E A A F, 100 U/ml IL-2 + 3% autoplasma”}
E5E CTL WA & #H7tete], 2 &<t 71 vl st 3l ot

2-2. 9 Eo| CD8+ TAI X9 A&7 &

olof i F 9 A, vl & F <1 PBMCE =73} PBS (Phosphate-buffered
saline)= 7 ¥ A H k¢l th A2 ¥ PBMCE 3-4-1BB &4 % 3-CD8 A &
4oColl A 3047 A A3 & PBSE F ¥ Al A SGITE A & A2 ¥ PBMCE
A& M 32 7] (Automatic cell sorter, Al =A}F X 2@ 1 1: Miltenyi biotec. Tyto.
Al ZAF 2 2 2: BD Bioscience. BD FACSAria)E ©| £3f¢o] ¥-¢]sta
RPMI1640 W 2] 2 5 *H A& 331t} o] o] A5 A 34| 5~7] (EVE Automatic cell
counter, NanoEnTek)Z M| 32 & Al 53F¢] 5x105 Al 3-/ml= ALyS505N Hl 4] (CELL
SCIENCE & TECHNOLOGY INST., INC.)E o] &3}o] &3t & )8 dA &
zl8) skl et

2-3. 9 50| CD8+ TA X 9] o vl

A oA 200ml € S 2= HE PBMCE 8] 8H] 1x10 7 Al 3£/ml = & &g
F,3000 rad = WA EALSEO] Al o] AVE S {58 5, T Al 329 T2 {520
A Q 3t 5 A= (costimulation)= Al &3 4~ = MY H7EZE AFESFSI T

50 ml ZY A FEO| AA[o 2-10] 4 2] ¥ a2l 5ol 4 CD8+T A3 5x10 5
M o} 7] AR Z A allogeneic PBMCs 1x10 & M| 325 3 7}8E 2, 1,000
U/ml IL-2, 30 ng/ml &-CD3 mAb (BD Bioscience) 2 3% A}7}& “(autoplasma)©]
E3HE ALyS505N Wl A & 50 ml 7}A] Z 7F8FSI T, ol o] 50 ml Ml S Bl (L
Al F-8-7] ((1L culture bag (NIPRO) 5= 1L G-Rex device (Wilson Wolf))°ll 5~ &t
T, CO, v o] Bl ol A Hl] -2 A 23t ATt

% 344, 1,000 U/ml IL-2, 3% AH7FE o] 35 ALyS505N 1l A] 150 ml&
IL v F&-7]oll 71 =k vt. v F 64 A, 1,000 U/ml IL-2, 3% A7 7ol
SE3FE ALyS505N v =] 300 ml& 1L Wi & 71l 7} Attt vl & 94 A,
1,000 U/ml IL-2, 3% A}7F& o] 33158 ALyS505N 1l #] 500ml-&- 1L 1l -8 2 o)
2ob F QST W F 110, 1L W E 18] 2 E AT E 7 oke] TS
e A5 A 8 A A B, 5% Tlo] Fohe FALE Al 4 sl ol A %2
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[118]

[119]

[120]

[121]

16

g sto] g = T A EX2AES A6
719 o], 209 g o2 AAkE &9 5ol 4 CD8 + T A2+ 1A 3 o] CD3
+ CD8 +, CMV *+, CD45RO *+, CD45RA -, CD62L (CD62L +; ~7.4%), CCR7 -, CD27 -
(CD27 +; ~7.5%)¢1 CMV 0] 2] CD8 + T A E2l 721 & & Ly th(E 3).
AA He FA T A EXZA $HA = B 5 (Ao FEHHA, T
A ZA SA A A F A7 F 771 E) el uhel SAlE S AT
A7l Al dEE- 120 71 A vie} o, & ) FAEFSAHAY:
AR T A 327 QA F 7] el A 3HetA AE S =AE A1E.2)

3) ZIA1E: AALE 2hA| o] CD8 + T Al £H| £ 0] 65% o] A A & A]F.
CD45RA= AAHE T Al £ 7} Naive CD8 + T 381 82 7}A] =4, CD45RO:=
A ALE T M| 37} Effector/Memory CD8 + T £ & 8 & 71X = X & &4 8F= A 3.
4) =M CD57L =319 CD8 + T Al =7 D} ¥3HE]Q1E=4], PD-12

715 0] ¢1i= CD8 + T A| ¥ (Exhausted CD8 + T)7} & v} E 385 =4], Anti-CD3+=
EF A kol AFEE I A 7 A E ol Fold=A & Felsr] A% AFE
AL 5) A E715 A8 TCRYP typing S Al A4S 98] Yol &= 314

o B E ol 3] EA TCR typesS 7FX CD8 + T M| 3E7F & A4 20% ©] 7

A AFE 91 =% & Al &, IFN-y production and LAMP1 expression- &}

SolH o 287 1& 7k CD8 + T Al E7F dnht 9l=A & Al g8k 2ol

I
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[3£2]
Al g g Alg 71 & 71E AN FA | AT AL FA
(3} 4-1BB (A& A E
SA7FZEH | ¥gr] olg)
plateE ©] &)
M EFZ=A A3 7.0 x 10 ¢ cell/ml 6.7x 106 6.9x 106
+ cell/ml,200ml, 2 | cell/ml,200ml, 2
10% 100ml/infusio bags bags
n bag
M EAEE A > 70% ~92.3% ~95.0%
Ay CD8T > 65% 65.0% ~ 85.0% ~95.0%
CD45RA CDSTAHIE F < ~13.3% ~1.7%
20 %
CD45RO CDSTAHIXE F > ~98.5% ~99.7%
80%
TEAY CD57 CD8TAXE = < ~19.5% ~16.8%
35%
PD-1 CDSTAHIE F < ~2.3% ~2.1%
20%
anti-CD3 mAb A 54 =4
HNXE7 5 IFN-y CDST A3 = > ~54.4% ~43%
AlEd production 10%
LAMPI1 CDSTAHIXE F > ~83.2% ~65%
expression 10%
A4 FoAE =4 - _
MEZFAIA S < 1.0 EU/ml - -
nlo] & efxnt =4 - -
A1
2] Adufol e 2~ & A - _
TN
VA5 Aa) Aok 2 g ol T A EX B4 SAZ A7 Frr & 9
A7) Al g kol th gk AARA I o] ol] Ajhe T Al Z X 7 A7) A4kxE o] 3] &
AT (5 4)
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[125]
[126]

[127]

[128]

[129]
[130]

[131]
[132]

[133]

[134]

[135]

18

F7HR, 71E A T4 (F 4-1BB AL 2R SO EE o] 88 A X &)
T A4 e} gL Belo) g AFHEEYZ o] 83 AT ¥
o) upe} AatR T A EXZA S 37 200 71 A AP EE L A g ] ol vl
FAS AN A, 5 TN AR T AE A 5A T DA S
AAB ol BT A A0 e o} (2 4), ¥4 o] whgo] whel Ak T
AZAGAZLF AE 5, o5k R ASEE 738 Ao ® vyt 53] 2o
w2 FA 9] AAE CDS8 + T A X X| B 4= S5 7 5 959 o] Aol
2o 2 e o] 2] 3 A= Felo] whE HH o] Y] E o] Wl It Wl alske],
Hup g2 Algboll £57F 2 TAEE o w27 Aiker = a8 vehll=
Aol

AA o 3: B o] o whE EBV 5[4 CD8+ TAH XX 849 Al g A=
(208 FA)

3-1.EBV 59| % CD8+ T A| 2] Z4

EBV 44 A4l gl o2 RE PBMCE e ste] AR&35E3 o, 2 A] <] 29]
2-19] IAo| A CMV HE] =7} o} EBY HE] =& AL83519) 0w AL-&% EBV
e == Ao 1 A S Sste] sl

3-2. EBV 50| 2 CD8+ T Al X 2] A&z £y

A Aol 2 9] 2.2 3-8 FAHA Tt o AbE A E 2 79 2§ BD
Bioscience A}2] FACSMelody & A-8-3F% 2™, 25 M E A1 5271 9] 7 $- Logos
Biosystems 2| LUNA-FL2 A}-8-3F 31T}

3-3. 3] 50|74 CD8+ T A 2] o &l o

A oAt A& WA ZALsto] Al o] APE S f % stal, PBMCE
W& sko] 1x107 cellsyml®E AE 3 WY 5sto] H gt} WAl o]
(allogenic PBMC)+= T A 3£ 9] F-2] friol] Hagt 35S A 5 =
W H 7= 2 AL, o] o ¥-2] gk alloplasmat™ PBMC 9] 5ol )& ¥h
=g A] FZol A HelHE o, AEE o] 51 of 93k T A3t

50ml FrHof] Ael A o= Hel¥ EBV e =o] 5] 4 CD8 + T Al £ &} WAL
Z A4 allogenic PBMCE w2 ¥ Al 32 =2 20009+ & 1] 3l A] 3%
alloplasma”} ¥ 3+ ALys505N il %] 30mll] &1 gt} o] 7] <]l 1,000 IU/ml
IL-2¢} 3-CD3 &4 30 ng/ml-& H7Fge}. o]of 30m1<] A3 A EH S 75T flask ol
Y31 CO, AAHl ol B ol A vl k& A28kl vt

Al ¥ 34 A 1,000 IU/ml IL-2, 3% alloplasma”} 3 &%l ALys505N 1l <] 20ml-&-
75T Eeh2=A0) F7FE Yol Eoh vl 5L A 7 H 159 A 7F ¥ = @7hA] 2~3Y
A © 21,000 IU/ml IL-2, 3% alloplasma”} 3 3HE ALys505N W X & & akwks
F7EE Yol Erh Ml 1594, B S AlEE Ao

719k o], 208 T o2 kel 51 ] EBV 50| 4 CD8+ T Al 3ol tfj 51

2|

BN
>
i
)ﬁ
we]
=<
®!
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[138]
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7] 2ol g et Wl o 7] £ wE et

3£3]

R CD8 CD57:CD8 [PD-1:CDS8 |CD45RA : CDS8 |CD45RO : CD8
(%)= (D) £35%) |(%o) < 20%) |(%)( < 20%) (%)( = 80%)
80%)

1 95.58 |7.02 3.82 0.63 97.86

2 91.19 12.70 2.27 12.81 85.36

3 96.65 11.21 5.36 3.45 86.00

4 96.17 6.40 6.30 1.16 88.46

5 9472  |27.25 2.68 1.94 97.79

w3 o 7fo] ek Al RS Sral sk Ak ole) wep gro] Upskon B X 29
3717 20l REeh= AT AT,

[34]

o] 2} LAMP-1:CD8 (%)( > 10%) |IFN-g: CDS8 (%)( > 10%)
1 29.5 48.4

2 13.53 12.88

3 15.15 18.75

4 30.20 48.02

5 35.06 19.94

AA o] 4: £ ] ol 2 EBV 50| % CD8+ TAH XX T A 2] Al g A=
(268 FA)

4-1.EBV 5°] 4 CD8+ T A X9 Z4

Al 39] 3-1 }4 & FLA3HA G 3AAT}

4-2. EBV 50| 2 CD8+ T Al X 2] A&z £y

%k 142 7], 1 % 591 PBMCE =71 8F¢] RPMI Wl A o] A X &t %t} Al = ¢
PBMCE A& A 345 7] (Logos Biosystems, LUNA-FL)= A 5=3}aL, Al 32 &
2x10 Scell/m1® W %St 4= QQ =5 A EE CTL v A o] & & 3t} A £7}
& el¥l CTL ¥l Al ol 3% 2} 7} A (autoplasma) @ 100 [U/ml IL-2Z Yol & 3, 244
Z o] E9] Zhrhth 2x106 RHES] A E7H 1 mY Eol7FEE e 3 A £ E o]
FAck m g A A E A7 hTERT, WT1, NY-ESO-1 FE] =52 2 ug/ml
S57F ¥ E HTbshal, CO, Q1w ol Bl ol A i st 3l ot

ok 15U A, vl & 561 PBMCE =71 81o] RPMI vl %] o] Al & &kl ch, Al = ¢
PBMCZ & 4-1BB @A) 9} 3-CD8 &4 & 4°Col| A 3053+ 44 &, t}A] RPMI
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[147]
[148]

[149]

[150]

[151]

[152]

[153]

20

| X 2 A2 itk A & Al 2 " PBMCE A& A| £ 5] 7] (BD Biosciences,
FACSMelody)E ©|-23] 4] 4-1BBS} CD82 &l &li= Al X5 AEjZ o=
skl Aeld o2 Fe | A= RPMI WA 2 A % 3fa,
A M EA 72 AEZE Attt 2l | Al E+= ALyS505N W Al &
ol-gsto] MEE QY g T o dAE Xk

5259 74-5- EBV 5t ol 3] @3t e = E o] §ato] A A4 49] 4-1
W48 APt o, AF M ERE 7S E5Fe] E2lH CDS +4-1BB+ A 3E
PE-MHC Class I Pentamer (Proimmune, A*02:01 FLYALALLL)E o] -83}o] 4 A8
A A8} aL, F-AH E 724 7] (BD Biosciences, FACSCelesta) & ©]-83Fo] #4311 o}
1 A3}, 96.9%2] A XE7FEBV 50] 4 Q1 CD8 + TAH ¥ 91 A& &olst 5= 19t
(57,2 % 8)

4-3. 39 50|74 CD8+ T A £ 2] o &l o

A ToAAt dolE WAL ZALSEo] Al o] APE & F E5HaL, PBMCE
& 3to] 1x107 cell/mlE ?éi%?r %50}04 H 3l WAL o] ZALE PBMC
(allogenic PBMC)©= T A £&] 2] fFXo ot 545 A3 F U=
i oF A 71E =2 A& EEI T o] v —rF/] 3l alloplasmat™ PBMC 9] 5ol 9l EJ]'T:

T Zol A HEEH o, B E o] §oto] of %3k & ALt

50ml FHo| AelF o7 Bol¥ EBV FE| =0 Eo]4 CD§ + T Al £} WAL
Z A4 allogenic PBMCE 2] ¥ Al 32 22| 2000 7+ & 8] 814 3%
alloplasma”} 38+ E ALysS05N ¥l %] 30mlef] & & 3} T} o] 7] ol 1,000 [U/ml
IL-2¢} 3 CD3 &A) 30 ng/mle A 7FsESI T o] of 30m19] A|3E A &S 75T
Eeh 20l YAl CO, Sl o] Bl ol A vl ¢ Al 2FeF AT

1 % 344 1,000 [U/ml IL-2, 3% alloplasma”} 3 3H# ALys505N ¥ %] 20ml-&-
75T Zef =0 7R Yol Atk vl 5L A B N A 7F ¥ = E7hA
2~3 FHA 2 = 1,000 IU/ml IL-2, 3% alloplasmaﬂ- Z3HE ALys505N Wl X &
FERE F7FE Yo otk g NNYA, RE M GEA AEE AT
F719F ol 269 FAH o E Ak 819l 5ol 4 CD8 + TA| 3ol thsle] <1 &

[e]

SR s A AW AT AT ol F 59 Zo] E 20 A A H
e BE nEa i A Bdal

R CD8 CD57:CD8 |[PD-1:CD8 |[CD45RA : CD8 |CD45RO:
()= (DN <L35%) [(D) <20%) |(%)( <20%) CD8 (%)( >

80%) 80%)

5 97.47 14.60 6.97 1.03 98.49

6 99.13 [8.31 2.27 6.28 90.25
3 b P S AT Ak o) F 6ol he AN Y H 29l NG 71ES
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[154]

[155]
[156]

[157
[158
[159
[160
[161
[162

—t e e e e e

[163]

[164]

[165]

[166]

[167]

21
ok Ag gelskdt
[3%6]
o] 2} LAMP-1 (%)( > 10%) IFN-g (%) = 10%)
5 22.28 24.19
6 10.07 17.10

AA o] 5: EQ<] o 2 EBV 50| % CD8+ TAH XX T A2 Al g A=
(299 FA)

5-1. EBV 59| CD8+ T Al X 9] 54

Al 49] 4-1 14 & FA3HA G381}

5-2.EBV 50°] 4 CD8+ T Al¥9] A&7 £3

Al 49 4-2 4 & FA3HA G 3AT}

5-3.EBV 5°] % CD8+ T Al £ 2| th&uj %

Al 49] 4.3 148 T A FAE o AFol H o B = vk 1Y 7HX] 7
ol 14 A 7} ¥ = I 7hA] 2~3YU ZFA 2 2 1,000 [U/ml IL-2, 3% alloplasma”}
ESHE ALys505N A & S ubE 7R Yol ow mi ek 1494, &

u

A7) eF o], 209 FA o 2 AakE g9 Eo]F CDS + TAH ¥ o thshe] &1 2
S5 3Hlshy] Y3 A elS WY Ay olyl] F 73} o] F 200 A A H
7S W5 sk ZS gelsksdt)

[3£7]

R CD8 CD57:CD8 |[PD-1:CD8 |[CD45RA : CD8 |CD45RO:
()= (DN <L35%) [(D) <20%) |(%)( <20%) CD8 (%)( >
80%) 80%)

292 1.25 97.94

~]
\O
*
[@))
—
o0
W

Q7P AL QAT Az obel E soll b AAY ¥ 29] AN E 71 E S

[258]
Tl A} LAMP-1 (%)( > 10%) IFN-g (%)( > 10%)
7 21.50 44.81

o i F o= A Al o] g4l 5ol S EQIst LA EBY FIE|E 5 0 =2
AAEE Fo] Z} 72 A EE PE-MHC Class I Pentamer (Proimmune, A*02:01
FLYALALLL)¥} APC-MHC Class I Pentamer (Proimmune, A*02:01
LLWTLVVLL)S o] -&3to] Al 23 -& 48 A 92.6%2] EBV #5 5 0] 2 ¢l
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[168]
[169]

[170]

[171]

[172]
[173]

[174]

[175]

[176]
[177]

22

CD8+T Al £ A& gelst3it). (

H
&

A 6: ELY TR IE T 5olF CD8+ TH EX 5 A & Al FA=
(152 &%)

Ao 39] 204 A2 Apol H 2 -3 Zr) 209 T ol A 14F T4
IL-27}F 9l 2ol A a o), 159 782 Aol E71Q1 o] 239 =
EW L2+ 10219 Mk 270 CD8 + T M 5 F-28F 3l th. ul 2 <
209 T2 39l 5ol % CD8 + T Al 3 5x10 5 A E &} AR AL
&&©] ¥ (allogencic) PBMCs 1x10 8 A| £ = o] -85} 01, 159 242 CD8+T
M 1.5%1062] A 2} AR 215 FE0] 8 PBMCs 3x1052] A ¥.2 o2
i Foll AR-g-aalth, gk A A v kA 1LE Fdst AV F7HE =
Hj @F ol of <Fol] Aol sttt

EBV &4 A4l dol& o] &ato] k50 7| Al A ol whet &) &

A EATA ] Al AAE et 774 4 Ay 2 Aa= vha g 2

6-1. &9 50| CD8+ TAI X9 F2

EBV %/ 74731 ol 0 2 ¥ PBMCi= tha-3} o] ¥e] 8kl th 7 ml
3] Z-3}o] 1} A (Ficoll-hypaque) 7} 2] %1 15 ml 3+ H (cornical tube)®l 7 ml & o2
HA3] SH R 9 F £ AFo 28 @ o (overlay) 33 T FH Z A2 2000
rpmol| A 2043 AR 2] sHl o, 3 Fap A Afolof] 91X g 24 9
A EZTHE A Al 3 & PBMCE AR89t} Autoplasma( A 7F& )&
PBMC 3ol = & =& Soll A HelH 3l en, el & o] &35fo] of &k
T AR&s T

olof ¥l ¥ PBMCZE CTL "] #] (RPMI1640 medium + 4 mM L-glutamine + 12.5
mM HEPES + 50 uM 2-mercaptoethanol + 3% autoplasma)®ll 1x10 6 A 3/ml =
#es} 31, EBV 9 E| = (EBV LMP2a-1 GLGTLGAAI EBV LMP2a-9
SLGGLLTMYV, EBV LMP2a-11 TYGPVFMSL, EBYV LMP2a-13 PYLFWLAAI
FRESE A2 uyml 571 HES H7be v o5 A X A NS 14ml
+H (round tube)l] 1 ml¥ -3k CO, 151 o] B of| A vl &F5} Sl T

Al & o] 5| 100 U/ml IL-2 (Proleukin, Novatis) + 10 U/ml IL-21 (Miltenyi Biotec)
+ 3% autoplasma”} 328 CTL WA & 2} FE o] 1 mlA H7lsle], 54 &<k 57}
Hl| %3 3 .

6-2. Y 5olF CD8+ TAI X 2] A&l 2

o]of nj ek 7 A, w] % Z-¢1 PBMCZE 5271 3}°] PBS (Phosphate-buffered
saline)® 7 W A 2331tk 7] Al 4 € PBMCE 3 4-1BB &4 2 % CD8
A Z 4°CN A 303 A2 & PBSE 7 W Al H ST A = A HE
PBMCE A& A 322 7] (Automatic cell sorter, Miltenyi biotec. Tyto. Al A} 2
2.9 2: BD Bioscience. BD FACSAria)E ©]-§3Fo] +2] 8Fa1, RPMI1640 vl %] &

T W A FH AT A5 A A 57] (EVE Automatic cell counter, NanoEnTek) %

o]xJ T

O
(o,
o Jm

rir
1
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[178]
[179]

[180]

[181]

[182]
[183]

[184]
[185]

[186]

[187]

23

M EE AlS8he] 5x105 Al 3E/mlIZE ALyS505N Hl A (CELL SCIENCE &
TECHNOLOGY INST., INC. (CSTI)E ©|-& &} &l &35t}

6-3. 3] 50|74 CD8+ THI X2 o) Fnjj &

At 3ol A 300ml Y 2 HE PBMCE ¥¢]3}9] 1x107 Al E/ml= & g3k
%, 3000 rad = WA ZAFSto] A2 APE S 53k 5 T Al 9] F2] {5
A Q 3t 5 A= (costimulation)= Al &3 4~ = MY H7EZE AFESFSI T

w2 ¥ &9 5o]4 CD8 + T Al 3 1.5x10 ¢ A| 3£ 9} irradiated allogeneic PBMCs
3x10 8 A 3£, 1,000 U/ml IL-2, 30 ng/ml &-CD3 mAb (BD Bioscience) X 3%
27+ % (autoplasma) 2 200ml ALyS505N Wi %] of] 2 7}3}21 t}. 200 ml
M EAE NS 1L W] &F-8-7] (1L culture bag (NIPRO) 5= 1L G-Rex device (Wilson
Wolf))ell 591 g 3, CO, 15 Hl| ol Bl ol A vl ¥F ST

o 32U A, 1,000 U/ml IL-2, 3% AF718 o] ¥3H5 ALyS505N Hi A] 300 ml<
1L W F-g7] o) 71 FA 3ok wl ok 62 A, 1,000 U/ml IL-2, 3% A}7HE #o)
¥ ALyS505N #l #] 500 ml&- 1L W OH—U] of 7} =3k, 24 &t =7}
Hj ket et miF 84 A, IL M F-871 9] B& A5 F718to] FAE

A A A2 M H A A, 5% diETlo] E31E FAME A A A g MEE
Agsto] A F TAHEAEAE TS

olo] 7| T MEAEA S F4&

1 A3 5500 7] A wkef ol 1 é% Oiﬁﬂﬁﬁ%iﬂﬂamﬂ
Al ¥ CD3 +, CD8 +, CD45RO +, CD45RA -, CD62L. -, CCR7 -, CD27 (CD27 *;
~6.5%) A H 2 7HX] 31552 9] 39l 5o] 4 CD8 + T Al =<1 21 & = epyht
320 A &F o] A ZA A SA|F E 77| ol uhel SAE S A S S T,
% 60l YERE vle) o] Hrbr el A EgE T Al Z X 5A 7F A4
gelstint.

mlo

A X o 7: EBV 8 389 0|3 CD8+ TH X (A1 AE| ) ¢A] o] ok E o] =4

Alg a3

AF F8l CTL] F-of w1} 9] of & 2l

) A7 F AEEA e A EEE Y A HP%Q}Q— iy Xl %‘s&u}. 2)
A

(6} = =
As, e 22 AFE, AL 24/ 8 I}, " 3}7F e A
2 =
@]

o
=
3
A
i

>~
>~
NN
i
L
g
L

N
o

) et 4) A R 24w e e
P %) 9 ghed.

upehbA], B H-2) CTLS C57BL/6N Al 5-2] o4 np-$-2of th3l 3 71 4 3]
g Qe Fol= A E, A3, Al ALR ) 2 A FH T EAAL
074/\} ] ol 5} Tl & oll Al 3] 5} %] 74/\} 1-?474/\7:] A7)k 2 228 g 82
AN ol A o] &k E A} 8FA of gkt G-ulkahx] ekoku) whEla], B Al 8] 271 5ol A

B Al¢] B2 o] H54 F(NOAEL: no observed adverse effect level) < &5~ 2.5 6

e
e

\1

e’}
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[188
[189
[190
[191

[192]

[193]

[194]
[195]

x 10 ¢ cells/head 2 FHFE R o™ 7T A 47| = 2 ¥ % qtt),

A 8: FH| M| A o] F ] FF AF AF

AR MNE] A ebA| o] oFF Fo] T A | EEE Sl

CDS T Al 3 5o 104 A= 5ol ¥l CDS T Al X wh-&-o] 7} 25 gk A 7] 2, 0.7
o] CD8 T Al £ & 5o gk 749, A5 A F (male #3, female #8)2] secondary
lymphoid organ®l] A T+ SE-& H] & (0.1 - 0.2% V| Th=E AEH ok 7919 CD8 + T
M2 E F-ol gk 2§, o519 secondary lymphoid organ (inguinal, axillary,
cervical, mesenteric LN X spleen)ol| A 5] ¥ CD8 T Ml 3£7} 1-5% 5= ol A
A=A 2L 8] A7) Tl A= AN 05 ~7% =R Fol ¥ CD8+ T
M ETF A EY M#UJ] kidney, bone marrow, brain, liver, thymus, heart, sex organ <!
testis / ovary ol A= 5o ¥ CD8 + T M 37} A& H A &34t}

CD8+T A % ?oi 30Y A 3= o] ¥l CD8+ T Al X HE-g-o] Hd V| o] 2 & Al 3
A7, 287 5& WEF= CD8 + T Al 3£.3= Fhasstar, o 7] o & et
A memory T A 3= 5H 7] ). 3.32x 105 9 CD8+ T M EE 5ol gk 7,

BE AFANAM FoAE CD8 + T A E7F AE = A ¢9hr} 3.32x 1062 CD8+ T

M 3271 F-o] & 7 5, male #1-5 A F 9] secondary lymphoid organ (inguinal, axillary,
cervical, mesenteric LN 2 spleen)ol| A 7t 5o & CD8 + T M 3£7} 2% ==l ol A
AZH a1 1 2] 9] 7] <l kidney, bone marrow, brain, liver, lung, thymus, heart,
sex organ ¢! testis / ovary ol A= 5o @ CD8 + T M| 3£ 7} & 5] A] F 3kt
upelA, g 5ol % CD8 + T Al 3£ = Tl secondary lymphoid organ 2.2
|53l &4 ¥ a1 2 5] 3L°L§_7Jr§‘ ‘/}E]'LH: Ao 2 yhebEy, dukE Q]

(o]

o5 Bol, AT A BAL 9la), olal | AHE YT o HomE
ol o] ¥4 1rj o) om.w& a4 E 0] 41 ok ¥l 51, w1 Al 2 E o]
oA A PR TR 95 oF Hrk uhabd, B e oA 2

71 A1E 951, 7ake] W glel i@ A Fho] ol o] o] i El o of G}, whebA, 1

g o 3] A ekl o S u A3t E ) B E9lo) ol e H RE 7R
el 53], 535 9, A4 2 A =2 ol 59 AAYEo] A
ol 2 E9kE )
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AT
1A MESLTAEE T8 G oW B A58
A,
10 ¢ cells/mL ©] /2] A X & ¥ 3l
7] ©F 7 x 10 ¢ cells/mL ©]/g-2] Al £ Z= CD8 + T A X7} ¢F 90% ©] 4] AL,
7] CD8 + T M| 3 % CD45ROE L& 3F= M E7F80% ©]/dol ALt 4]
CD8+T Al X % CD45RAE W& 3Fi= Al E7}F20% ©| 319,
oF b Ei= X R & oSt 2A &
%473 2] AT 100 JoiA, 7] oFE 2 ES
(a) & 2} A o] EAet= GEd Fd AN EZE AHSE @A,
(b) & FHA}e] & ol o 22 HE| 2] ¥ PBMC(peripheral blood mononuclear
cel)E IL-2, IL-7, IL-15 L IL-21 0. & o] Fo] X 7ol A} A el E] = # o]
o] == Gt} o] Aol 7l 2 Ab7] o 1] B XL 9} 3wl St v A
(c) 71 (b) wHAN A i E Al E ZCDS ® 4-1BBE B.5F W& shi=
M3 E AdstE dA; 2
(d) 371 (c) EANA AERA TAHEE I-CD3 IA| 2 1L-29 37
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This international search report has not been established in respect of certain claims under Article 17{2)(a) for the following reasons:

1. M Claims Nos.: 10-14
because they relate to subject matter not required to be searched by this Authority, namely:
Claims 10-14 pertain to a method for treatment of the human body, including a step for direct treatment of the human body,
and thus pertain to a subject matter on which the International Searching Authority is not required to carry out an
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This International Searching Authority found multiple inventions in this international application, as follows:

1. [j As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. CE As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
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3. E As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

y, this international search report is
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4. E No required additional search fees were tiraely paid by the applicant. Counsequent}
restricted to the invention first mentioned in the claims; it is covered by clairus Nos.:

Remark on Protest En:] The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.
E The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

E No protest accompanied the payment of additional search fees.
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