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A e #4A A9, 35 WA 40 % 91, WY Mxe W vT g B,

AT 9

Al 18l o)A,

AESH NE2EE WY AXE deshs gAE 9 28, 19 Axe WY Vs & iy

A3 10
Al 9ol AojA,

471 BEA AR,

H M (blood), & (plasma), HZA(lymph node), H]&(spleen), ¥4 (thymus) ¥ =5 (bone marrow)@= ©]F0]
A 3% F A= shuE xssteE, WY Alxe] WY 7s A .

ATE 11

FAG AE, Y HAE, B AE, T AE, NK AIZZ o]Fo4x IF T Holx s Edels, WY AE9
e 7% I
AT 13

T THE, AESATAE, 719 TAHXE, 33 T AHAXE, 22 T AHAXE, AAds] T Ax, d9 3@ B8 T
AE, da-we T AlE, 2 Zuk-2g T AZE o]Fojz aF 5 Hojk dus Edste, 99 Axe uy
7% 4 .

A3 14
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A 18l oA,
A7) PI3K A A=,

1906 1 W4 2314 Aels)e, el Az

19
N
olr
ol
>
2,
o
)
oL

A7 17

A 18l loiA,

7] PI3K AIAE,

0.5 W4 1 el FE8 7HE, U9 Axe Wy 7% 4 .
A7 18

Al 13l delA,

247] PI3K O AA =,

PI3Ka, PISKB, PI3Ky % PI3KS YAA 5 HoAx s

&=
i
ol
oL
rlr

ra
18
)
5=l
1o
ra
18
N
olr
o
oz
%
i)

AT 19
Al 183k loj A,
A7) PI3K I AA =,

PI3KE AAAQL, W

19
>
kel
lo
)
19
N
ofr
o
oz
ok
ok

A3 20
Al 198 o] JojA,
A7) PISK & & AAl+=,

AHE] B PI3KS A A 1(compound 7n), °]2e}e]4d (idelalisib/CAL-101, GS-1101), 1C-87114, ZSTK474, PIK-
294, PIK-293, #4224 (leniolisib/CDZ173), GSK2292767, ulw| 224l (nemiralisib/GSK2269557), ofbz-#]A]
(acalisib/GS-9820), PI-3065, AMG319, g H(seletalisib/UCB-5857), =B &&] 4 (umbralisib/TGR-
1202), PIK-3, IPI-3063, XL147 obg=1(XL147 analogue), PIK-90, EM&] Al (taselisib/GDC0032), SRX3207,
Ze}tZa) A (Pilaralisib/XL147), e A (pictilisib/GDC-0941), AZD8835, LY294002, gE=24
(dactolisib/BEZ235), -Z2]4) (buparlisib/BKM120), PI-103, NU7441(KU-57788), H.ZEWhd (wortmannin),
u] 224 (omipalisib/GSK2126458), PF-04691502, o}¥ =24 (apitolisib/GDC-0980), GSK1059615, =3
(copanlisib/BAY80-6946), PKI-402, TG100713, VS-5584(SB2343), VVPS34AA1(conpound 19), AtRE
(samot1isib/LY3023414), MTX-211, < X3'd(autophinib), VPS34-IN1, GNE-317, GDC-0084, H|w|Z
(bimiralisib/PQR309),  SAR405,  PF-49892416, ¥ 4(duvelisib/IPI-145),  TG100-115, Eld
(tenalisib/RP6530) 2 AZDR186L.2 o]Fojxl 18 F Holk 3UE x3sts, WY Mxe WY 7% 3
.

ox mx mx mx m o

2]
2]
2]
2]

A7 21

Al 183kl loj A,
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7] PI3Ka AA =,

XL147  obE1(XL147  analogue),  PIK-90,  ER@2]4(taselisib/GDC0032),  SRX3207,  ZEt&a 4
(Pilaralisib/XL147), <=2]4](alpilisib/BYL719), PIK-71 HCL, A66, AtFE2]4 (gedatolisib/PKI-587), 3w
9= ~E}E (fimepinostat/CUDC-907), CH5132799, dl2pe] 4] (serabelisib/TAK-117), 2-D08, HS-173, GDC-
0326, GNE-477, Fe 24 (pictilisib/GDC-0941), AZD8835, LY294002, ©+Ee]4 (dactolisib/BEZ235), 24
(buparlisib/BKM120), PI-103, NU7441(KU-57788), B2 Evhd (wortmannin), QA
(omipalisib/GSK2126458),  PF-04691502, o}3] E2]4] (apitolisib/GDC-0980),  GSK1059615,  =¥-a]4l
(copanlisib/BAY80-6946), PKI-402, TG100713, VS-5584(SB2343), VVPS34A]A1(conpound 19), AFREE] 4]
(samot1isib/LY3023414), MTX-211, <2 E3)d(autophinib), VPS34-IN1, GNE-317, GDC-0084, H|u]Zg]A
(bimiralisib/PQR309), SAR405, PF-49892416, BGT226 &#|o]E (maleate) W SF25230.% o|Fojx 1F F % o]
T 3uE xgele, WY Axe WY Ve g Y.

A3 22
A 188}l QlojA],
7] PISKB JAA =,

TGX-221, AZD6482, GSK2636771, LY294002, =E2 4 (dactolisib/BEZ235), &4 (buparlisib/BKM120), PI-
103, NU7441(KU-57788), R EETH (wortmannin), 2 7]Z&]4 (omipalisib/GSK2126458), PF-04691502, o} &
4 (apitolisib/GDC-0980),  GSK1059615,  =+2]4] (copanlisib/BAY80-6946),  PKI-402,  TG100713,  VS-
5584(SB2343),  VVPS349 Al Al 1(conpound  19), AFREE 4] (samotlisib/LY3023414), MIX-211, S EIY
(autophinib), VPS34-IN1, GNE-317, GDC-0084, ®|w|Z&]4](bimiralisib/PQR309), SAR405, PF-49892416,
BGT226 Zelo] E (maleate) 2 AZDS186L.E o]|Folx 18 ZF Holk S ¥sls, WA AXe WY 7%
Fd Y.

AT 23

Al 183kl loj A,

A71PI3Ky  SJAA =,

AS-605240, 3-wlE€ gt (3-methyladenine/3-MA), B2 (voxtalisib/XL765), AS-252424, AS-604850,
CAY10505, (C7(24832, IPI-549, <=+=a]4l(dactolisib/BEZ235), &4 (buparlisib/BKM120), PI-103,
NU7441(KU-57788), R.ZEYHd(wortmannin), 27224 (omipalisib/GSK2126458), PF-04691502, o}3&E|4
(apitolisib/GDC-0980),  GSK1059615,  F¥]4](copanlisib/BAY80-6946),  PKI-402,  TG100713,  VS-
5584(SB2343),  VVPS34A|Al1(conpound 19), AR E A (samotlisib/LY3023414), MIX-211, QEIY
(autophinib), VPS34-IN1, GNE-317, GDC-0084, H|u]Zrz]4l(bimiralisib/PQR309), SAR405, PF-49892416, wF%
214 (duvelisib/IPI-145), TG100-115, El'Z2]4 (tenalisib/RP6530), BGT226 L& o] E (maleate) % SF25230 &
o|FoR IF T Holk s X, WY Axe Wy v)T A Wy,

A3 24

PISK AA7F 2= a1, GLUT1 E&&o] A WA MEF tiste] 40 ¢ o142, WY AEF,

A% 25

Al 243} Qo] A,

A7) GLUTL 2E &2,

PI3K lAIAIE ALshA @e tzrrtt 2 WA 3u) Fe, el AEF.

A3} 26
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T THE, AESAHTAE, 719 TAHAXE, 33 T AHXE, 224 T AXE, AAds T Ax, d9 3@ B3 T
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A3 27
Al 260 eI,

A7 Ew T AR R AlESA

Al

L
L

5

)

T
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P = Qlth. PISKE 7% 2 7%l wet Al $F5(Class 1, O, M2 79 4 9o, 471¢ pllo =nj
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bisphosphate) & QIAMSIAIA AZdGAAANA F83 22 W& EZ=2 #-83k= PIP3(phosphatidylinositol-
3,4,5-triphosphate) & AA&TF.  olr}, PIP3E= AKT(Protein kinase B)E @A3IA 7|1, &Asd AKT=
mTOR(mechanistic target of rapamycin)g ZAAIZIth.  o]o], mTOR TAS Fdlo] I Axe A% 9 o
APE SRE 4l

oluf , mTOR<S PIKK(PI3K-related kinase) Lol 43H= M (serine)/E# 2 (threonine) @2 2143} &4
2, Axe A 2 AE Z4-sk= nTORC1(mTOR complex 1) 2 A|¥xe] F4 2 AES FH 3= mTORC2(mTOR
complex 2)& X33t} nTORC1-S PISK/AKT 2l dGd 2ol 39l Z2dxtolty. W 352 PISK/AKT 4l
SAg7dR2o| o]l PTEN(phosphatase tensin homolog) 53 722 A% EdwWolz <lsle] nTOR1e] &
dsl Hof Qltk. o], FHY AXHEE PIK AAE F3te] mTOR1S AAAA FAES] AFE (apoptosis)S

ey, B U] wEAES MRS
Al FE= A A4 (hypoxic) AE], ok 2 2 =
g, FET AEXs W94 2d(anergy) &, 39 ==

X9 48 JAgYgE AS ARSI Y.
o] mTORC1S A7t Yo7k, mTORCL
S AAsHA =Hol, dAEe] tig by 7]

wald, B oultgo] My xlELS PISK/AKT AEdAd 4z 24L £35 0] pTORCIS BABIAA T AlEe] W 7

[e]
S SAA 7R} 3FA

st FAle] PIK AT SAIEY APES F=3t7] fste ARgEO shoh. ey o] Wy AES
PI3K Alol o&f thal Ao a3 B Asdddas 8= AKT7F %(rebound)ﬂ , WHEE AKTE=

N

olel, & WHol WHYES T AlEolA PIK AAE AAToEZN AKI7F AL, AT A ASE F3hd
J 2% mTORC1 UHA] AKTE Ab=dte], AKTO] elo] S7iH = S FRlskalvt.  yeolrt,
T

AEe SF ZFeS FAAA, T AlES thAF A H (metabolic fitness)o] SR HATE A

ut
p

A, el wAbEd Aot FF vAGdNN R WY Vel adHor FARE A&d 5 9l o
A Aol S T XS Adshsd o]2Rv

olel, ® o] slAzta at= A, AA 9 (ex vivo)elAl AKT/mTOR 39l A5 E gststes W Al
PISK AA7F Aelsh= @A 2 gaEo] gl AKT7F Hhg (rebound) ¥ %= PISK AAAI7F Aeld W Axs

o]

Wgsis BAS Tass, 9o AE WY v)% A WES ATes aom.
Uo7}, o e

A W Azl thael 40 4 o4, Wl ATEE AT Aol

B owge] RASL olgelA] AFH FAEE ARHA gor], AFHA LS E O AAES ol 14
22E g7 datelA olad & 9le Aolr,

PREE T

Azt npo} e T’W]% Azt Ha&ll, B Lo o AAdol] w2, A 9] (ex vivo)ollA AKT/mTOR 3}
AzE gAgsl= g Mo PIK AAA7 HEstes @A 2 ZAEHS s AKT7F 95 (rebound) H =%
PI3K <A #)7} Z%E] 9 MEE vdsts dAE xsbsts, WY Axe WY 7lE i whHol AlFETt.

dolrl, W AlxEe] W A% w WEe, PIK SAAE Aziehs wald A, AR ARzRE W
= )

MAEE wEste SdAE o 23 = Q. oju, B wo] EXd w2, AESHY Algs "9 (blood),

& (plasma), HXA(lymph node), B (spleen), A (thymus) @ Z<=(bone marrow)® o|Fo|x I1&F T &
T s 23 F o}, old AgtEE A2 oyt

2 iye] b2 EXo 2w, WY Ay, R ME, g AE, B AE, T AE, NK AXZ o]Fez o

F T Aoz sUE 238 § 9o, oo AdEE AL ol

Hr} FAFoR, A3 WY AFEAAMY T AHEE = TAHXE, METEF T AHAE, 719 T A2, &3 T A=,

24 T AX, 2AAxs] T Ax, Ao A5 29 T Az, o-we T Az, @ 7gop-2"Eel T X2 o] Fojzl 1
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E%, A%® T AL DN AEE EH AEY 292 4% F g TR D/EE R, 7] R 2 RS 9
et A 0 Y] ARe 2P UHE wEE & AT

W9, W AE 9 V)% Y wEe, WY AES BYAFES (03 L 028 FA Aeets wAE d ¥
e 5 Ak,

o vobt, WY A WY A% G4 A Mgt AL 3 WA 4F F Holw shuiel /17 Bt )

®oagol ® e 546 may, Wy AL Wel s @3 WEelA AgHE PIK AAE, 199 1 )
A 284 A, 0.5 WA 1 piel FEE b 5 ek

tol7t, PI3K 9AlAl=, PI3Ka, PIKB, PI3Ky ® PIKS JAAl 5 Folw = £33 4= o, ufgz
A=, PIKS AAAY 4 Ak, oW, PIKS A=, AHEE PIKS AA1(compound 7n), ©] A&tz
A (idelalisib/CAL-101, GS-1101), I[C-87114, ZSTK474, PIK-294, PIK-293, #1&24l (leniolisib/CDZ173),
GSK2292767, uvlm 224 (nemiral isib/GSK2269557), oFZE]4] (acalisib/GS-9820), PI-3065, AMG319, Al#E] 4
(seletalisib/UCB-5857), -2B.zre]4 (umbralisib/IGR-1202), PIK-3, IPI-3063, XL147 opg&I1(XL147
analogue), PIK-90, E}AZ A (taselisib/GDCO032), SRX3207, Fe}ZaE|4(Pilaralisib/XL147), &4
(pictilisib/GDC-0941), AZD8835, LY294002, &4 (dactolisib/BEZ235), *Z&] 4] (buparlisib/BKM120),
PI-103, NU7441(KU-57783), HEERd (wortmannin), 27|24 (omipalisib/GSK2126458), PF-04691502, o}
=74 (apitolisib/GDC-0980), GSK1059615, &4 (copanlisib/BAY80-6946), PKI-402, TG100713, VS-
5584(SB2343),  VVPS349 Al Al 1(conpound  19), AFREE4) (samotlisib/LY3023414), MIX-211, S EIY
(autophinib), VPS34-IN1, GNE-317, GDC-0084, H]m|#z]4(bimiralisib/PQR309), SAR405, PF-49892416, &
24l (duvelisib/IPI-145), TG100-115, ®l¥2]4l(tenalisib/RP6530) 2 AZDS186C.2 o] Fojz IF 5 Holk
ShE X3 & o, ool AgEE AL oy,

=)

Holrl, H&d PIKa AIAE, XL147 ob2®1(XL147 analogue), PIK-90, EFAE]4](taselisib/GDC0032),
SRX3207, et 4 (Pilaralisib/XL147), <=4 (alpilisib/BYL719), PIK-71 HCL, A66, A=A
(gedatolisib/PKI-587), ¥ W¥]:=E}lE (fimepinostat/CUDC-907), CH5132799, Hl2}# )4l (serabelisib/TAK-
117), 2-D08, HS-173, GDC-0326, GNE-477, Z&z]4d(pictilisib/GDC-0941), AZD8835, LY294002, =Ee4
(dactolisib/BEZ235), 224l (buparlisib/BRM120), PI-103, NU7441(KU-57788), H.=ZEwhd(wortmannin), <
u] 22 A (omipalisib/GSK2126458), PF-04691502, o}¥ =24 (apitolisib/GDC-0980), GSK1059615, =4l
(copanlisib/BAY80-6946), PKI-402, TG100713, VS-5584(SB2343), VVPS34¢]A141(conpound 19), AR E]4]
(samot1isib/LY3023414), MIX-211, S E3'd(autophinib), VPS34-IN1, GNE-317, GDC-0084, H]m|Zz]4]
(bimiralisib/PQR309), SAR405, PF-49892416, BGT226 o] E(maleate) % SF25230.% o] Fo|x 1F F 2o

= e T & o, ool AREE AL oy,

b7

I

9 Yo7k, PIKB A4, TGX-221, AZD6482, GSK2636771, LY294002, HE2]4] (dactolisib/BEZ235), §-#g]
43 (bupar 1 isib/BKM120), PI-103, NU7441(KU-57788) , B2 ERhd (wor tmannin) LRSS
(omipalisib/GSK2126458),  PF-04691502,  ©}9]E2]4 (apitolisib/GDC-0980),  GSK1059615,  ae]4]
(copanlisib/BAY80-6946), PKI-402, TG100713, VS-5584(SB2343), VVPS349#|41(conpound 19), AMRE2]4]
(samotlisib/LY3023414), MNIX-211, <2E39d(autophinib), VPS34-IN1, GNE-317, GDC-0084, wH|m|&e]4]
(bimiralisib/PQR309), SAR405, PF-49892416, BGT226 Z#|o]E(maleate) ™ AZD8186O.R o]Folxl 1§ F 4

% dhig TR 4 glou, old AgHe AL ot

=] o}t PI3K ¥ A A=, AS-605240, - g2t (3-methyladenine/3-MA), et SR
(voxtalisib/XL765), AS-252424, AS-604850, CAY10505, CZC24832, IPI-549, =+Eu]4](dactolisib/BEZ235), -
2] 4 (bupar 1isib/BKM120), PI-103, NU7441(KU-57788), HEZETHd (wortmannin), w4
(omipalisib/GSK2126458),  PF-04691502, o}3] 2] 4] (apitolisib/GDC-0980),  GSK1059615,  =3a]4
(copanlisib/BAY80-6946), PKI-402, TG100713, VS-5584(SB2343), VVPS342AA|1(conpound 19), ALRE]4]
(samot1isib/LY3023414), MIX-211, S E3'd(autophinib), VPS34-IN1, GNE-317, GDC-0084, H]m|Zz]4]
(bimiralisib/PQR309),  SAR405,  PF-49892416, ¥ &4 (duvelisib/IPI-145),  TG100-115,  EldE]4l
(tenalisib/RP6530), BGT226 Hao]lE(maleate) B SF25230. % o]Fojx IE F FHojx duES X3t = gl
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I the, EA43lE nTORC1S d=w] A& (feedback signal)® 7FAEo] ¢l AKTe XS Z7HA1Z 4+ AUt
olmj, mTORC1e] Frwl Mo = Fg <] PIsKe] &Adel 93] F7ke AKT &4 AZHt} o ZEs 2s2A, B
S AKTS] A48 oA 4= 9l

I 9, 439 AKTE GLUT1Y 28-S F7hA71aL, AE Edo] &A% GLTUL 842 58] AX U=
FFI2E 8 (glucose uptake) S S7HA1ZA 4= Uk, olddl, T AlXE £ vMS AN dME} FAH Q)
= 9% AHE 51 £ glon, oo wE s i FE5S Fake] WY 7)5S FYANE S b

5 10bE FFxslo], 2 dd

Lo
e

Aol mE W Al W Y)e A el o

Ao 1. PIK JAA] A W& WY 75 I A

I 2€ PIK gAA Aol w2 24 vAA@AHdA T AES SAE AlE T8 3ol WS EAg 7o,
HA, 6 WA 8FH 5F o)A (Allogeneic) EEQl BALBc mF9-2=ol #¢t Al2FQ] LLC2EREH 5% 2=
(neoplasm) &3]M 3 pg @ BFOFE(adjuvant)Ql LPS(Lipopolysaccharide) 1 pge 1Yo 1WA Z5FA}
(intramuscular injection)® FLstFt. o]} TAJoll, PIK A A st AL PI3K AA (PIK
inhibitor, iPI3K)¢l BKM-120% 50 mpk(mg/kg)® 1¥e] 1HA ZHAFFo] (peroral injection)dtSitt.

I 93, F 3709 FHYo] gRE vhg-29 uFAE(splenoctye)dlA] HEFE EEsta, A4 B4 AE F
7] (Magnetic-activated cell sorting, MACS)E o]&3}o] CD3+ T AER 5313},

I o, 5% D3+ T AXE galdol o] &A™ #Hd AT} 37 24413 5t FA S (co-culture) gt
ok oo, T A F #HYg AEF uES HY AEF 1o tistd T Al 10€ 4 Uk, oy, 93 &
& AN SME APE FEES Flsy] sk, A 4 (normal condition), AA4tA #7 (hypoxic
condition) ® A% 37 (low glucose condition)olA] Ztzr T AlE 2 #HF AEFE w3k 3T).

I o, TANSE T AE 2 g AMESFE A XEAFE (apoptosis kit) 2 CD3+ A S o] &3Fe] FAIE(flow
cytometry)AS 8T

olo, = 3a WA 3c& b, PIK AA|AS] Aol we TF mAAdA T Az Az ArEse 2

WA T 329 ()2 =z, PIK oAAY o] w2 AA 374 (normal condition)o] A T AFE2] b E
= AlEch, olwf, xF 2 yE=& Z+Z; annexin V 2 Pl(propidium iodine)¢l &A1 xJeko g2 A

10.4 %% AHe= Yehg,

flo

S 243 %, 2AMEAEL 30.2 %, 3AFEHE 351 ¢ @ MXpEHS
PIK AA A&7 IAEHL 62.8 %, 2AHEHLS 15.5 %, 3AFEHE 10.2 ¢ 2 4AEEL 11.5 %2 Ao =
L‘rEME} ojuf , 1IAHEH-Z annexin V R PI7} 257 A= o] ebdek M) ApES ofw|d 4= itk o],

T 329 ()9 AMEHS aZe Yekhd ® 329 () #Fxshd, PIK AAAES A2ld 2IATto] 62.8 b=
Nz 24.3 $RT FoetA w2 Ao2 YERIGTH(p<0.05). PI3K A= I3l A4 oA T A
o] HAE APE o] FFE For YEhdtt.

H
3

glx

= 3b9) ()F F
W5y ARt =

BN

3, PISK o AAY Ao ©E A& 37 (hypoxic condition)oA] T AEo AE A}
R2A=

fZze] IAFEEE 22.1 %, 2AHEHES 56.4 %, 3AFEWL 19.7 & E 4AEHL 1.73 %9 AR YEiyy |
PI3K AA] A IAMFEHLS 47.4 %, 2AHEHE 26.7 %, 3AFEHE 18.5 ¢ U 4AAPEHE 7.36 9] Ao =
Yepdot.

>

F

olel, = 3b9] ()9 WEWS Zd=Z2 Yeld = 3be (b)E FFs, PIK JAAE Agdt Agto] 47.4
o2 OIZTY 22.1 R} o5 A e AR urEwr\:}(p<0.05) =, PI3K AR 1t AAikA A A T
AES FAE AFE o] ddd Aoz Jehdr),

%= 3¢9 (a)E FFshd, PIK dAAY Aol w2 AF &7 (low glucose condition)ol A T AFES AE
S (3
fEzTe] IAFEAEE 23.7 %, 2AFHETE L 18.1 %, 3AHEHL 50.7 % 2 7.46 %21 o= YE | PI3K A A
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Aol IAHEHS 36.1 %, 2AFEHE 47.2 %, 3AHEHES 13.1 % E 4AHEHE 3.71 %91 Aoz YEhd,

olol, &= 3¢9 (a)o] MHEHES Tz Yeld = 3¢9 (b)E FZ3H, PIK AAAE Hz23k Aol 36.1
P2 R 23.7 $RUE FoeA =S Aoz YERdTHD<0.05). &, PIK JAIZ <Qlste] A 3HAoA T
Alsre] dAE APE FHo] dAbE oz el

Agd 2. PIK IAA A wE SFI2 gA} T

AL = da WA 5bE FES], PIAK AR Aol e T AL F;~ iAol Yatel FAHOR
A gt

WA, % e FESE, AY A8 U AR} wAEG. HY AEe AT FFmAE R oA %
Aggel Bed ARE P Y BAUA Agelth, e} ?zﬂ@ A Agol me Aol GPLL,

oldl, X 4bE Fx3HA, PIK JAA Ao wE
SAET, olwl, PI3K SJAIAl A wE T AlE

¥ CD3+ T M2} AREHAT. Yot 5
o 72A17F B Ak Y AR Helste &
AAR Ate|EFRIS HH|A]7]a1, (D282 M| EZAME

2 olojd 4 k. olell, T A% 7l ' A=

T M3 8H
o] &

B CD3+ T Aﬂ;
59| mRNA
<

o1 3}
|7

=
o=

2
0,
>

é

N -

KeN
=

o
t\}r

z) ;Eii%fﬂ mRNA & PISK JAAE A 2skar CD3+CD280] A=¥ T AXE ZFo] v AX=z3y B9 T
2 CD3+CD28¢] A= T ME 28R BF o Roz vedrt, 2, PI3K AdAAl AHgE QAste] T Al
F 2gof gels g s WHHo] gE Foz el

OJ

wob7h, = SaE FEshd, PISK JAAl Aol whE T AlsEe] GLUTL @i g Ayt =Aldn. o, T

PISK SAA7F Aeld T A= GLUTL 2@ &o] 2o ru FostAl 6 WAl 79 2 Aoz yehs, dA)

A FEo o] GLUTIS st T AlEE 60 WA 70 %21 Aoz vephdr), , FFAX

Gl dl GLUT1S PI3K GAAZ wrdo] F7sh 4= 9low oo we}l, T Mo SF32~ F471 44d 5
=

o7k, T 5hE Fxshd, PIK AA Aol 2 T AXEY HAE 23 L% (Extracellular
Acidification Rate, ECAR) A7} =Al”}. oju), AEL] A3 £22 A3 Y] Ydlo], & 5adlA o] &#

T AZZ ol gHYen, 1x 10 e T AEs} o] §HAh. ozt AT AHAE HE= ) ol A 2k
Ealel] oa) vtEolXl pH ®stE Fal 73 ZalE A5 Aol

2
—~
)

1 @A (phase DollAe] AEe 23 &5 PIK AAAE e T AlEto] tZ(control )T} T
veldtl. &, PIK AIAl A2 Aste] T Alxe 2F32x B3 &, a9 zHgo] 34" AL

flo
S

o Hfy 2
¥ Io

;9“”
£

=
ol

<
K
[>
N
N
ins
)

(glucose) 7} 2 @l (phase 2)olA el MES s £, 1 GAAY AxEQ AHA

T w2 3eF yEy, PIK AAE AHEe T Axatd} diFa(control) ] A3EE]
1= o A Ao= Yepdtt. Z, 2 dAlA e xS Ads S5 P FHE RIS
=, et T AlxEe] 3 #-go] Frhek Ao = oud = 9y, oy}, PIK JAAE HeEs T Al
2o T GLUTL &2 18t dixwhy o Be X529 S35t g 2hgo] Hry &aslA dojd
g}, xpol7t vl AXA SR YERIT.

Az U vEZ=gole] tALE GAEHY] f1ste] &E]airtol4l(oligomycin)o] FUE 3 ©HAl(phase
B OET gAas " MEe] G 57t tA] molAle Ao® yehdtt. yolr), PISK ¢
AAE Ags T AlEF o] AlEL] A3 £x 2ol 2 b9} FAEE Ao 2 yEl | PISK & AA)
Evo] g2ty A2 A3t £ 22 Ao YEhd,

ofw, MEZSelole] A AlEY] 9t Lelmvtelale] Fwel wel, T AZE WY 4
U ol gsle] ATPE AAMSloRgTE,  olol, 3 WAl AL WHH FEE 25F AP 48 £

e D

o,
@
Ly

=
u &2

oo o
{1t
M

Nkt oy

£
[0}
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288 23 ATP A4S PIK oAAS A2)d T A¥so] f ZeAoz Yehyn, o2 Ead]
T AXZE WY 750 o] @439 4 rt.

I 9, 2-UZA-D-2FZ202D0) 7 F9E 4 DAl(phase 4)HE F IF BT 3 @ART Axe] A
41\‘11:_7}’ 7]-51—5‘]‘}1_:_‘ Zi_‘li Wﬂ"r_}‘:} 13114—’ PI3K Q_l‘]xﬂxﬂ% i%ﬁ]t:i_]_— T H]E‘T:LO] EH»JZ—:LT_LJEI_Tj[‘ /\ﬂ,)_-ﬂ )“l‘ §]_ —é}E
°

olu, 2DGE FFH29 2-30|EFA IFS F4E AT, 27 #aE
20GE A A9, 28I gAY g @Al A Aofd 4 DP olof], 4 Aol
2~ v E2(glucose reserve)S 9m|d 4= i},

2
[3K AAAlS A2 T AlExe] ¥ g2 Aoz Yehgr,
s

Webd, T AE W ulEse] g Fase] e P 2
% Batol T AEE FYol ¥ olF FFEA g ot BRNAE nek FAF WY V5L FAF F 9

H=sk Add 20 wEwW, PIK AAAY a2 <ste] WA M¥E= GPIL, ALDOa, GAPDH, PGAM1, PGAM2,
PGAM5, ENO2, PKM2, GLUT1 % PGM1 53 #& &g #go Tojsl= thakslt vhila o] d3o] ZrlEm | o2
Eoto] sl A digk gAE SUkete Be® uERdth. Yolrt, PI3K GAIAIY AR Qlste] WY M
= alld Fgo] dFE wEl o B2 ATPE A 4 glon, WA MXE U 2532~ v EFHo] gE 5 9l
ok o, T Ml WY 75 uigt &gyt ety a, YA7t Fgo] dedstA X3 dobslt AR
FFAZE Wl 7 o,

A4 3. PIK GAA A w& AKT 438 <l

olgtoll A=, &= 6 WA 8& FZxshe], PISK IAA Ao wE T MEZ AKT &/dstdl diste] FAHo=2 A
=

WA, = 65 FxsW, PISK AAl Ao ©E& T AxEAe] &3} eIl pAKT(phosphoAKT) & =7}
ZAlE. o, PISK SAIAl Aol mE T M AT EA43stE E<1st7] fste], & 204 +5% D3+ T
AZ7F AHEEJTH. Yoprh, 55 D3+ T AlZ+= (Dlle YA FAY AXE, -3 2 (D289}t A 48413k
TAEIR o, pAKT HH L TN A2 & 6A17F B 48 AFboll FAIEEA S Bt SAHEAT. o
ol7}, pAKTY] #&& Hy 337 = (mean fluorescence intensity, MFD)E Yepblich, © uolrl, pAKTY] W&
S SAHS= T AEXZE (D4 2 (D8 I AxE7T AHEH A olu, (D4 % (D8 T AXE2] AxEuto] &34,
27} class OMHC % class IMHC2] ®] t}&A < (non- polymorphw region)oll ZA3sl= MEAGN Aol
4= T AE AT FAAEN 23 T AE(helper T celDE & = glom, (D8 AESA T AE
(cytotoxic T cel)E 9wW|E & QIT}.

=
=)
=

olr
o
D)
}.9,

| A48 5

Hop FAHoR, & 69 (a)F FZE3IH, PIK A X w2 28 T MEdA AKTS Zd W3yl =AH
. PIK AAIZE Ag® 2FS 0 A 20 AlZFs, uiRarHu AKT #wde] uE oz uEphdr).
ek, 20 AJRE o] %, PISK SAIAIZF HEE 1F-S tERaEu AKT $do] Fopx|e= 3o ® yepdrt. o}
7k, 48 AIZF A3 $-, PISK JAAZE Age 1359 AKT a2 tizwtiet 1.5 WA 2v) o] F71sk 3o
[SRaEe=

AH o7 PIK JAA wE == T AEe AT 23L& A7F 3o ug Z7tEE Ao g vehdr,
z# T AZoA e PI3K A= AKT Q U S W (rebound) A 4 AT},

I

=69 (b)E FxaH, PIK JAAl Aol we AME5A T AxelA AKTe] ¥ Wslzh =Ajgch. PIK 9
AAZE A 252 0 WA 25 AZFEE, dir Rk AKT Hdo] v sloz vehdth. e, 25 AR o]

T, PIK AAZE AH2l®e O2FS URzTRo AT Bdo] Zolxe Aoz yepdtt,  yolrl, 48 Azt A3
% PISK AAZF APE 2FY AT 23S thxRd 1.3 WA 1.749) o] F713 Aoz el

%, PI3K JAIA w2 MEEA T AEZ AT Hd-2 A Ao wet S7tEE Aoz yehdr, F, Ax
=4 T AlEA 2] PISK JA|+= AKTS] 23S W& (rebound) A4 4 ATt

olzb, & 78 F%3H, PISK AAA 2 AKT JAA Ao W& T AEANAY GLUTI 238 AE7 =AHT),
B} FAHoR e 9 ANITEA T AE ZFA GLUTL 2&-S PI3K AAT Ae]s L& (iPI3K+/1AKT-) o]
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PISK 2 AKT AAE AFshA] &S 22 (iPI3K-/iAKT-), AKT AAT A2k 15 (iPI3K-/iAKT+) 2 PI3K
9 AKT AAAE sk 25 (IPI3K+/ 1AKTH Bt F93kA 2 WA 3 8] w2 Zo2 YEGTH(p<0.05).

ttol7h, PISK 2 AKT AAAE AHgstA] &S 18 (iPI3K-/iAKT-), AKT SAAR Aalst 18 (iPI3K-/iAKT+)
W PI3K 2 AKT JAAZS A 8lsk 13 (iPI3K+/iAKT+H) ol A ] GLUT1e] L3S EAF o2 zo]7) Qi Ao =

%, PIK 9AlE E3lo] AKTe] o] sRsar, A9 AKT= T AlXe] 532~ =849 GLUT1e Zd S o
AR g ek, Yoz, T Ao A <] GLUTM wy gake PIK JAE FaijA vt velhuy, JAAE 53
A AKTS] A= GLUT1S] &H&e JgS w XA il Aoz Yehd),

tol7h, & 85 =3P, PIK AIAl 2 nTORCI 9AIA] Ao wE T AEeAlel AKT 2 GLUT1 23
ATk, olw, mTORCI A A ZA] RADOO1C] AFE-H AT},

ol
o
k1
N
N

WA, & 89 (a)E #ZE3PH, PIK A4l 2 mTORCI A A Aol W& T AlEZo|A ] AKT =& A7} EA]
k. BEo FAFeRE, AT 23S PI3K AARE A gdh 15 (iPI3K+/imTOR-)©] PISK R AKT SJAIAE A g
3hA] ¢S & (iPISK-/imTOR-), mTORC1 JAIA|RF A 2|g L& (iPI3K-/imTOR+) % PISK % imTOR SA|AE A
2% 25 (iPI3K+/imTORH) Bt} f-2latA 1.5 WA 2.3 ) & Aoz et (p<0.05). ©]+, mTORC1 <A
g 79, AKT 2do] gagd wal, mTORC1o] AKTS] #HES& wheAZ 4= e T23 ATYs st &=
ATt

o7l & 89 (b)E #ZE3HH, PISK JAAl 2 mTORC1I AA| Aol whE T AEZoA<] GLUT1 &&d AHE7}
LAY, Ho Ao = ) GLUTI 382 PIK AAARE AEst 215 (IPI3K+/imTOR-)©] PI3K 2 AKT &)
5 AHelshA &2 15 (iPI3K-/imTOR-), mTORC1 A ARF A 2]gt 1% (iPI13K-/imTOR+) 2 PI3K ¥ mTORC1 <A
AE A8 25 (iPI3K+/ imTORH) Bt} 2 3HAl 6 WA 7 vl £ o2 YEPGTH(p<0.05).

.\_4

%, PIK GAAE F3te] mTORC1Y] 4ol F2=ar, €45 nTORCIE AKTS 2/4A1A GLUT1S IdS A
7 o}

32

A=
=2 T

=%t AFo 30 maw, Fe A AXE Z GAEAN ] PI3K AA] A 2li= PI3K/AKT/mTOR A& g
29 4G AaAA AEAES A Sler. ey, T Ao 9] PIK SAIAl A= oS e 4l
352 PISK/AKT/mTOR ASAGAZE A 4 vk, B FAAHSR, Feo] dvbAl Mz 9 bAoA
= PIK SAIA A= <lste], AKT Aol hAawar, ofd wE ¢ 2sEo] BF Fhawo] A7}t
AbgE Tk ey, WY AERQD T AlEo A= PISK Qixlxl A2 Qlste], AKT &7do] 7ra¥ar, AKT &4 7
AR Q18 A3 7 mTORC1E A4 & . olrk, @A3lE nTORC1E =Wl A3 (feedback signal )& 74
o] Sl= AKTS AA=FAIA AKTS] &S F7H14 o+ Ak, olol, AKT= PI3K SAIAl A= 0 WA 25 A[ZF
Eetoll = o] FAEARE, 20 AIRF o] %, AKT7F AjAFSE o] AKT o] o A 2ss ghes o] Frlahe
Ao JeERdt), old], AKT W& 2712 Q3] GLUT1S Wdo] o|AH oz Zrtd 4 glr}.

A 4. PIK AAA Ao o2 I a7 FA
% 9a WA 10bE 3E3te], PIK AAl Aol & dd METFAY & azfe] ste] -4

_LD?:‘_"

ol =

_14

rl

©
ol
=

>
rir

WA, = 92T FFEshd, PISK AAAl Aol whE #igh AEF]) LLC2ol Mol &¢F avtel] tigh Aaprp Al
o diE=wl sAA N (Vehicle) S A7t 45, x%‘ﬂo‘(days of treatment)©] % ters 548 FF] A7

=% = 500 WA 550 mn Aoz vehdt}, gy, PISK JAAZ HE® A,
fZzaw 24 T7)17F 4" Aoz vehdrr., B fAAFo R PISK AAAAIQl BKM 1202 35 mpk®E 3] 2] 8l
%

o 152m)e] 2 A7) 300 WA 350 i A2 rERFE, BRM 120 50 mpkE A2 e A5, 15449

ofN

oF Z7]3= 90 WA 100 i’ A O.% e

(
4

e

=, PIK ojAlAle] &3] S7ters S =717k gl wet, PISK AAA9] &l wa} njgdos
o &AL FrbehE Ao v

% 9bE FxshH, PISK AAA Aol o2 #Hg MEFA LLC2oA 9] |9 MEe ulE ZAHY.

WA & 9ol (a)F FF3HH, PIK AAAl Agdl w& A MEFA LLC2oI 4] CD3+CD8+ T A3Ee] H]Eo] &=
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AlETk. oW, CD3+CD8+ T AEE &4 Ax, 799 A
(cytotoxic T cell, Tc cell)E oJv|gt 4= ).

K
yE

TEAEE AT F d= AESE T AE

>
()

HAS Ak A, (D3HCD]+ T MEo| thgh v]&o] Bx= 30 WA 40 %=, Fit 35 %9 HES z2t= A
2 yelhdor. yolrt, PISK JAIAQ] BKM 1202 35 mpk® A28 79, CD3+CD8+ T AlEol thal v]&o B
35 WA 42 %%, B 38 %2 H|&S 2= Ao® ey, BRM 1208 50 mpk® A3k ¢, CD3+CD8+ T
of gk Hl&9 Bx+= 37 UlX] 50 %=, Hit 42 %9 H|&S Z2te Ao® vEhd).

o lo ok

=
ke

l

\<

vrol7k, BKM 120< 50 mpk@ 23t 499 A HE&S FAI NS A s A9 HAF vEHT FosA =
& Ao 7 YehdtH(p<0.05).

%, PIK oAAS §o) FrhE4S Pk BTG T/ S A D308 T AE] lgo] ZAhg whe,
PISK A48l §3ol met mle o Fob anrt Frkshs Ao hehd,

Z3HH, PI3K AAIA] el wE #Hld AEZEF< LLC2oA] CD3+CD4+CD25+Foxp3 T Al
o nlgo] Z=AETE,  oju], (D3+CD4+(D25+Foxp3 T A*E&E #H7]#H-E-(immune-tolerance) & FA3tal 7} H

A, &, g2 AEEY W9 S AT 4 = 24 T AE(regulatory T cell, Treg)E v e &

ANENe Ay ¢, CD3+CD4+CD25+Foxp3 T A Eo] gk vlgo] BX= 17 WA 26 %=, F 21 %9 #&

= Aoz yedt. Yolrt, PI3K AAQ BEM 120 35 mpk® 23+ 2%, CD3+CD4+CD25+Foxp3 T Al
ik Bl & BEL2 16 X 19 9=, H 17 %9 v &S 2t A2 Yeh, BRM 120S 50 mpkZ A &
-, (D3+CD4+CD25+Foxp3 T A|Xel Whdk vl&ol E¥= 13 WA 17 %=, B 15 %9 H&S z2te Aow

Lo B oo o

o
e
®

trolZk, BKM 1202 35 mpk® 223t 499 Hoa v &S TAIAS A3 A9 Ay vEHT FY5HA @
RAo g eI (p<0.05), BKM 1208 50 mpkZ A 2|s A9-9 3 = S 35 mpkE A e AL
Hit v ERY {3 A W2 oz YT (p<0.05).

o rlo

CD3+CD4+CD25+Foxp3 T A13E<]
Aoz gt gt FUlske AoR YERAT.

I 9, = 9y (0)E Fx3H4A, PISK AAA Ao w2 #H e MAEFQD LLC2oA CD3+TIL AlEe] H|& o]
Algt), oluf, CD3HTIL HEv T Ax 5o H&ste] T Alxe T4 A 58 &, g9 295 =9

=
T U= =% Js €X 4 AE((tumor infiltrating lymphocyte, TIL)E &ujd 4= Qit}.

=
J
%
=}
_12
O
2
1o,
oo
ol
o
of
N
i)
-
o
=)
18
B
bl
o
%t
&, g%
fol
A
Ll
o o
>
mw
-
30
s

N b

ZAFNS A s A, (DMTIL X st vj&L FFAo= 0.4 %8 Aoz Yepdrt., volrt, PIK o
AAQ BKM 1205 35 mpkE g3+ A5, CD3+TIL A Eol| 3t v &S HAAHoE 0.4 %2 AoE e}y,
BRM 1202 50 mpk= A g]dk 7%, CD+TIL Al Zol| that v &L JF2 o=z 0.9 42 AR ehdr}.

=, PISK dAAe] &) S71E55 &G ads S7HAZ 7 A= CD3HTIL T MEe] v &o] F7hgel wet,
PI3K SAIAe] &l ute} v g o=z gt a37t F7kshe 3

2, = 99 (D)E FE3SHAE, PISK AAA Aol & it AEZFQ LLC2oIA MDSC AME2] Hl&o] EA|
. o]rﬂ} MDSC AEE, T AlE 2 NKAES 28 W AEEY WY wh3S JAet, =4 T AE(Treg)
o] WS FEst] dAEe S FINIIE s 549 AXE(nyeloid cell)S on e 4= QUrt.

TAHNS A3 B, MDSC AlFEo thdk vlgo] BEE= 33 WA 35 %=, B 34 %9 HES e Aow
Ebdth.  olrl, PISK AA1A1Q1 BKM 1205 35 mpk= A &]g Z-§-, MDSC A=) digh v]&9] #+x-2 31 W= 33
%=, Ha 32 %9 HES zte= Ao 2 yeh | BRM 1208 50 mpkE A 23k 9, MDSC Aol thEk vjgo &

X 22 WA 26 9=, B 24 %9 HES Zte AoE yEhdn.

telzk, BRM 120& 50 mpk® H2ldh Ao A3t wEe FAFNE A 9o A vt Fosi
& Ao YERGTH(p<0.05).

=, PISK SjAlAle] &) S7hedas W Axe] & aas A2aA4 7 A= MDSC AlEo] Hgo] Aol
weh, PISK ojAlAle] &=l wheh w2 oz et a7t S7bshs Aoz yepdn,

= 10aE #FsHH, PIK GAA A

E
=)
il
i-[a
3
X
51
N
r o
-
=
=
[N}
(]
()]
=2
>
1o
ot
o2
fol
=)
=2
=4
=
iy
&
N
N
i
>
i,
O
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WEE FAYNS AL A, Adel AR5 743 Y] 7)Y
400 W1A] 500 mm R o.® etk euh, PISK olAlAl7 He® RS

2 uehdth, wmo pARoR, PISK JAA BRM 1208 35 mpkE AHE|d A, 15UA 9] FF A1 200 U]
A 250 mn ACZ LERFS, BRN 120 50 mpkE A e A, 1597 S oz
Ve

=, PIK AAA S &0 F71d5F E4 A7|7F ashe] wef, PISK A4S & wet v#HH oz 3
& JBA7E SUFehE Ao UEhd

= 10bE Fxepw, PIK oAlAl Aol we #Hg AEFQ KIN20591 9] W Aol vg ZAF)

1o,
of\
o2
1
N
s
©
S
=
>
—_
o
S
=]
3
po
o

WA = 10b9 (a)E F%3H, PIK AA Ao W& #H AEF<] KIN2059] 4] CD3+CD8+ T AJE2] H]&o]
A"

TAHNE A st AL, CD3HCD8+ T A Zeoll thah v)go BXE= 30 YA 40 %5, Hit 35 %9 HES ztE= A
e}

2 vehdth, veolsb, PISK AIAIS BEM 1205 35 mpk®E A 218 A9, CD3+CD8+ T Aol thdt v]go &z
LS 35 WA 49 %2, HF 39 %99 HES = Aoz UEhUY, BRM 1202 50 mpkE A8t A9, CD3+CD8+ T
AE] g vH&e BXE= 32 UK 50 92, B 41 99 ¥ 2= Aoz YJEhdr),

o7k, BRM 120 50 mpk= A2k 99 H HES FAFAES At A9 F vERY {5 =
& Ao 7 Yehdth(p<0.05).

<, PIK AAAe] &0 S71E4E & ads 72 = Ae
PI3K AAIA2] &=l wie} njgd oz gt gart S7kste Ao Yephdo,

v, ® 1069 (b)E FEEW, PIK oAlAl Aol wE #ek AEFQ KLN205o1 4] (D3+CD4+CD25+Foxp3 T
AlEo] wlEo] EAIFETH

3 749, (D3+CD4+CD25+Foxp3 T AlEol thah w&o] ¥+ 15 WA 26 %2, Ha 21 %2 H&
vebdth. Yolrh, PISK 9AIAI9 BRM 120 35 mpk® A2 3F 3%, CD3+CD4+CD25+Foxp3 T Al
&o] XS 13 WA 24 %=, BT 17 %9 HE&S k= Ao w2 vEhube | BKM 1202 50 mpkE A )
, CD3+CD44+CD25+Foxp3 T Al ek Hj&o] X e 12 WA 17 %=, H 15 %2 H&S 2t o=

(@}
()
w
+
(@}
[}
oo
+
H
=
)
Lo
-3
1t
I\
N
N
o
L
=
b

N
Ak
12
W o
R
i)

HJo & rfr
e
E (o

HU

Lot o o
2
o

o
e
i)

Aol ool FH5E W
Q.
[€)

A ol F3E AN Z 4 9= (D3+CD4+CD25+Foxp3 T A1 E <]
FAgho] wheEl, PISK A A 9] of

[ez]
=1 o =
ol dHow g gir} 278 Aoz e,

=
o
o=

w
N, =

1~§LI
L‘

T 10bY () FxskA, PIK dAA xgo] wE 59 AEF< KLN20591 4 CD3HTIL A1 E¢] H]&o]

o
>
e}
12
mlo

Helst AS, (D3+TIL M X thek nj&e HygHoZ 3 49 Aoz veldrl. volrh, PIK A
BKM 120% 35 mpk® A3t 4%, CD3+TIL A¥Eo| w3t n] &S o2 5 %2 Aoz e, BKM
1202 50 mpk= A28 7, CD34TIL AFo that v &S FFHo=R 6 92 Ao 2 Yehdt),

o Al SR {3

)
o

thob7h, BEM 120& 35 % 50 mpk® A 2]dt g9 Wit wEE FAFNE AR 459
A e A2 HERdTH(p<0.05).

o,

%, PIK dAlAle]l &30 Z7ted4% ¢ axns S7ZL 5 i D3HTIL T AIE] vl&o] 71l wef,
PI3K SAIA2] &l uwe} v o= %

ks, = 10b9 (D) Fxshd, PI3K AA Agd & #Hok AEF<] KLN2059] 4 MDSC A FE9] H]&o] =
A€,

FTAFNE Hg B, MSC A Eol thet vj&e BE= 26 WA 28 %2, Ht 27 %9 ¥&S 2 oz U
Eltt}d.  yolr}, PISK SAIAQ BKM 1205 35 mpk= 2|3k -9, MDSC | 3Eof EH sk vl &9 X2 23 YA 25
%2, B 24 % ¥ES zZr= Ao YEUH | BKM 1208 50 mpkE A3 F$-, MDSC AlEo] 3k v&e B

EE 17 WA 19 %92, Ft 18 %9 HES zte 3o yEhdt,

vhob7b, BKM 1202 50 mpk= A g 9o Hit H&2 TAFNES A 499 Ht &R FolshA ¢
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S Ao 7 YehdtH(p<0.05).

A Aol 4o wa=w, PIK AAAY] Aes Qlste] W AlEes AEsd 5 I 7lss 7 AlEsel
gk vlgo] SekaL, olE oJAlshs VIeE JH AlESCl tigh vgo] ashs JleR yedrh. 5, WY
71eE AR M AlEEe] tiE vlgo] Zadtel weh, QxS B e V1eE Th AESe] v 24
stsle], @k asbvh woh Fdd 5 vk, o, PIK oAlAE Fate] 4w A, pdE AX B FE A
Fol Wi W Alze] wef whg& o P 5+ An

Bop fAHes, W AXo] PIK AAAZF Agsts @A(S110)= AEEY AR2HE dEd Hy A
A 2] (ex vivo)ollAl AKT/mTOR 9] A& &8sl H=%, | Axo] PIK AAA] A= 5 drt.
of, M9 A Eo] thdk PIK AZAGEA| AN A PI3Ke 19 A5 AKT7F 74,

olm, FU== PIK JAA= 0.5 A 2 pM =2 AZE 5 o, oo AdH= A ofyn, ¥
o] T R AE SOl wE @b 4 ok, e, vkl PISK AlAle] sk 1 opld
ol7b, PISK SAAlIE 19l 1 WA 2381(1 WA 2/day) FHEH, WS AE7F wids s 713 il A&
Aed 4 A

oA AEEE S0l "R A AW AT, Helds, S, FF U O #0-%F FAzny
%78 Wolshs 282 & 4 Yt AEE vk, FA% A%, o4 AE, B AL, T A, XK AES ¥
e 4 glenh, olo] ABEE AL oprh. olwl, T AEE A7) T AEE £& T AT, AXSA T AE,
719 1 : WORW T AR, Sut-dE T A%, % ek

3|
a
-dEl T AER o]Rold IF F Mol shbE T & glont, oo AgHE AL okt

Hobh, A%d W ALES B4 A FUL AT F 9= AR B/EE OR, TR % RS AT
9)\_‘5__ 6“)‘\_}_- 2l ﬁ%?ﬂ— 6]11}‘\__% _\li_'ég-t:s_:].— (o)) ) 3L 313k o)

& E°], TCR % CARS S1=EE

0 o) 515 sto] Mo Azl =]iE S gk olw, WY
(vector)& HA4F BAE #HolAl7 i

A A 8] 2

B g & EFU 5

ek, oleld, WEL RVA EFehrrls, DNA Belavs, EASEE, mav=, AR AF GAA 2 vl
).

& 5 glor}, ojd A@HE AL ohr,

2 58 X3
ol#dt, WA ANIEE WA E(mononuclear cell)S FE3He= thokst &2 A Z24 A (blood),

[e=]

=
(plasma), =4 (lymph node), ¥ (spleen), &A1 (thymus) 2 Z<(bone marrow) SO 2FE wgd £ 3o
U, ole] AgE = AL olyn, W MEvt dEE & e EE AlEE X F 9o,

=

3, W A olA AREE = o] "PISK JAAI"= PISKe] EAA T 4
Agg oAshs i, PE=, S3gE BE 47 2848 0 & 9
B 1

H
o] deARow AAsAY, PIK o}FS BT AT

olx 3hle} Agslar, PIsKe] Al
| PI3K olvty] FHAX(pll0 a,

, y 2 Sel o
Te, ool A AAdd mE WY MEY WS ve Y WA |g Mxe] WY v)se] 7
2 s ofAlAlE pll0 85 AT S 9l PISKS oAIAIY & A
Bty PR & 129 () FXREH, =¥ T AFEd A PIK AAel FHo ulE GLUTT 3] g
A7} mAlETE, ow], PISK JAIARA, o}dS BT AT 4 9= BKM 120, pll0 sl thaiA et A
9= CAL-101, pll0 y 2 §& A 4 9= IPI-145, pll0 aol thaiA= A& = 9= BYLT719 2
pl10 Boll thaiArt AT 4= = T6X-211 A A7} o] &= ).
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PIK AIAE Heldt d8E 25 PIK AAAS] F7ek daglo]l T (vehicle) Ltk GLUTL 2@o] F7}3t
Ao vEepdth. dobrk, BKM 120, CAL-101, IPI-145 S#1#17F BYLT719 % TGX-211 S A|A| Bt} GLUT1 & o]
¥ AR yehdth, F, W% BKM 120, CAL-101, IPI-145% B pll0 § & AT 5= e JAARA,
PISKS SJAIAI7} GLUTL & Hrp aapdos S/ 5 gk s ond 5 3l

= 129 (HE #F=xshd, AES5A T AlEd A PIK JAAL FFo w2 GLUT1L 2&o 3 Z237F =A%

=

PISK AAE Aeld AP 5 PISK AAA ] F79k daglo] iz (vehicle) Bt} GLUTL 2&o] 7t
202 yepdeh. uolrk, BKM 120, CAL-101, IPI-145 9J#l1#17F BYLT719 ¥ TGX-211 <&l A1 ®ch GLUT1 23
2 B F Yepdtt. S, AESAY T AEAANE 28 T A} wz7kA 2, PI3K§ o AA7F GLUTL 23

=]
=]
urh ZH0R F/R & Jrke A% guE 5 o
=
[<]
]

o O o

et

Hi >

oo, PIK Az o A& Fdto], AKTE WHsA7]aL, wkaslo]l B &g Jdse g 85 SaME &
S PISK oAlAl= PISKS & &= lou, ool Agdss AL obrk.  Zeiuh, W Alxe] tirb 285 o4
Ao F7MINA 4 A PIK AIAl= wiAsHAl, PIKs AAAYD 4 A

Yo7k, PI3K olety] ZERAA; pllos & JAT = U= PIKS AAAE, AHAEE PI3KS <A Al 1(compound
7n), ol@e}e]4l (idelalisib/CAL-101, GS-1101), 1C-87114, 7ZSTK474, PIK-294, PIK-293, #Y=g4]
(leniolisib/CDZ173), GSK2292767, =] 4 (nemiralisib/GSK2269557), o}zFe]4l (acalisib/GS-9820), PI-
3065, AMG319, A =] (seletalisib/UCB-5857), -»H.&24](umbralisib/TGR-1202), PIK-3, IPI-3063,
XL147  oPFE1(XL147  analogue),  PIK-90, B4 (taselisib/GDC0032),  SRX3207, L&A
(Pilaralisib/XL147), ¥ A (pictilisib/GDC-0941), AZD8835, LY294002, == 4 (dactolisib/BEZ235), *#
Z-2] A (bupar 1isib/BKM120), PI-103, NU7441(KU-57788) , B2 E"9H (yortmannin), KeRel =l B,
(omipalisib/GSK2126458),  PF-04691502, o}3] E2]4] (apitolisib/GDC-0980),  GSK1059615,  =¥-a]4l
(copanlisib/BAY80-6946), PKI-402, TG100713, VS-5584(SB2343), VVPS34A)A]1(conpound 19), AR EZ4
(samot1isib/LY3023414), MIX-211, <2 E3]'d(autophinib), VPS34-IN1, GNE-317, GDC-0084, H]w|ZFz]4]
(bimiralisib/PQR309),  SAR405,  PF-49892416, ¥4 (duvelisib/IP1-145),  TG100-115,  EHIZE]4]
(tenalisib/RP6530) 2 AZD8186O.Z o]F 7 118 Z Hojw S 23 4 9o}, oo AsHE AL o}

e},

L3, PISK ofbe] =4R1AF pll0ad JAT 4 9= Pl3Ka AA=, XL147 o Z21(XL147 analogue),
PIK-90, e}l 2] 4 (taselisib/GDC0032), SRX3207, ZelAe) A (Pilaralisib/XL147), ol 2] 4]
(alpilisib/BYL719), PIK-71 HCL, A66, At}=2l4](gedatolisib/PKI-587), 3] ™3] %=2ELE (fimepinostat/CUDC-
907), CH5132799, dlgb@E] 4 (serabelisib/TAK-117), 2-D08, HS-173, GDC-0326, GNE-477, J&zA
(pictilisib/GDC-0941), AZD8835, LY294002, =24 (dactolisib/BEZ235), +-Z-2]4 (buparlisib/BKM120),
PI-103, NU7441(KU-57788), R ZEvWhd (wortmannin), 27]Z2]4] (omipalisib/GSK2126458), PF-04691502, o}
=24 (apitolisib/GDC-0980), GSK1059615, Z3e]4) (copanlisib/BAY80-6946), PKI-402, TG100713, VS-
5584(SB2343),  VVPS349 Al Al 1(conpound  19), AFRET A (samotlisib/LY3023414), MIX-211, S EIY
(autophinib), VPS34-IN1, GNE-317, GDC-0084, ®lw|Zeg]4](bimiralisib/PQR309), SAR405, PF-49892416,
BGT226 Zell o] E(maleate) 2 SF25230.2 o]Folz I8 & Hojk 3UE ¥ gd 4 gloi}, old Adx= A

& ofuth,

3, PISK ofehe] ZFHAk plloB = AT 4 9= PIKB AAE, TGX-221, AZD6482, GSK2636771,
LY294002, ==24 (dactolisib/BEZ235), *Z-#]4] (buparlisib/BKM120), PI-103, NU7441(KU-57788), HEZERF
U(wortmannin),  £7 22 4] (omipalisib/GSK2126458),  PF-04691502,  o}3] =& 4] (apitolisib/GDC-0980),
GSK1059615,  Z##] 4 (copanlisib/BAY80-6946), PKI-402, TGl00713, VS-5584(SB2343),  VVPS34%] A4
1(conpound 19), AR EZ] A (samot1isib/LY3023414), MIX-211, 2 E3]d(autophinib), VPS34-IN1, GNE-317,
GDC-0084, wjmZE] A (bimiralisib/PQR309), SAR405, PF-49892416, BGT226 Hello]|E(maleate) Z AZDS186°0. &
o]Fo T1F F Aok shtE 2TFE F oy, oo AgHE AL ofyr}.

gk, PI3K ofey] =dRIAF pll0 y & AT = U+ PIK y  AAAE, AS-605240, 3-wdbud(3-
methyladenine/3-MA), E-2~2-2]4 (voxtalisib/XL765), AS-252424, AS-604850, CAY10505, C7ZC24832, IPI-549,
9= 4 (dactolisib/BEZ235),  ¥-Z2] 4 (buparlisib/BKM120),  PI-103,  NU7441(KU-57788), K EEwHJ
(wortmannin), S 1 22] 4] (omipalisib/GSK2126458) PF-04691502, o}1] &2 Al (apitolisib/GDC-0980),
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GSK1059615, %24l (copanlisib/BAY80-6946),  PKI-402, TG100713,  VS-5584(SB2343),  VVPS34 A A
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