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AdHE 19 A7IM gl doA, 616W A AEA(C)e] ERI(T)eRE A7) X3, 1871 X9 Fold(G)
o] oteld (M2 F7] X3, 4348 91X EJRI(T)o] Fold(G) o2 7] A3k, 51268 X2 Fobd(G)o]

ot (M) o2 7] X%, 59300 YA A|EAI(C)e] oluld(A) oz 7] ¥, 6577H X2 AEAI(C)°] H
WMoz 7] Ag, 2 6644 A9 A EA(C)e] HY(T)SZE 97] A3,

MEs 39 f7IALel holA, 64adA A=A ] ERI(T) ez 47] A%, 6104 AEA(C) o] ERI(T)
= 97] A%, 324320 Frobd(G)o] ElRI(T) ez 7] A8,

MEHT 50 A7 Gl oA, 4639 A ok (G)o] otEld(A) or A7) A¢h,

MEE 79 A7 Ll Ao, T40RA Fobd(G)o] ofHld (M) e ¢} A&, #

MEE 99 A7IM el oA, 30529 A Frobd(G)e] ofeld(A) ez 7] AfFom o] FojA = oA AdE
H1F ol 7] A e Y] 97 NS gk W] V] LS AEE F e AAE 23,

2 o Al Woleoln, 28 =& I o] AT (FCD type 1) T 28 =4 I3 o|dASdl 9
o

A 3HS b Wol 7] MES AEE 5 s A 31 F

Aas 29] opu|wil Aol glofA], 2060 LA (R)o] AIZ=EHIQI(C)E ofn| =it X3, 6243 A=W (R)©]
2EH( R ofuiAil X3, 145081 EJ2AI(Y)o] of~mtE AHD)oZ  ofu| x4k ilﬂ, 17099 LA (R) o]
S|~Eld (M) oz opviAik X3, 19779 Eod(T)o] HAK) o2 ofn]ik X3, 2193 AU (R)o] Al
EHQI(C) o2 ofnjal X5, W 22150 A& (S)o] Fddehd(F) oz ofniit x|,

ﬂ

AMAMT 49 oAt el qlolA, 22WA dAHdR)e] EHEF SR opn|w=it X8, 204 A dAd
(R)e] Alz=ERI(C) o= oAb X3, 2 811WA EAT(R)e] FA(L) o2 ofn]iit X3

MEHZT 69 ofn|it el lojA], 1547 A A& (V)o] o] (1) ez ofw| it X8k,
AMEH T 89 opn|ik el loA], 247HA dAU(R)o] S|AEH(H) o= ofw] it A&k, 2

AEWE 109) obuleat Aol QolAl, 1018 A ofxTHREALD)O] ofxTe(N)oR Ao o] Foix]
TolA HEE 1% ol oful:eal XN mi 4] opvwAl I 2E Wol obuedt NAS HET
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ALl mhE g 71EE o] &ste] AAY ARE FHde dAE e 28 & dd o]FAHT (FOD
i 3 = °

= Adel ol 616 X9 AJEAI(C)o] ERI(T)oZ X%k, 1871 ¢ Fold(G)o] o}
ddA) ez &7 2%, 4348 X9 ElRI(T)o] Fold(®) ez @7 X3, 5126 Y2 Fold(G)o] ofdd

Moz 3k, 5930W 2] AEA(C)S] oldd(A) ez A7) X3, 6577H Y2 AEA(C)e] ElW(T)oz
A7) A%, 2 66449 91X 2] AEA(C)e] ENI(T)o.2 ¥7] A%,

AEHE 39 GrIME A, 4R AJEA(C)o] EFI(T)o2 7] A3, 6104 AEL(C)e] ERI(T)L
2 97 X, 2 2432984 Fold(G)o] ElWI(T) ez d7] A%,

AT 50 A7IM el SlolA, 46394 Fobd(G)o] ofdld(A) ez H7] A&,

AT 72 A7IM Lol lolA, 740 A Frobd(G)o] ofdld (M) ez d7] A&, o

AAE 99 71D 2lolA], 30520 A Frobd(G)e] obdld(A)er f7] Aghor o] Folxl oA Ade s
=Sk ool 7] A Ee 3] 7] AfE zte wel 7] MASs £ vhelemA s ALl Al
A AESHE WA, 2 Y] Sk oo Y] AR mE Y] 9] ASE zhe Wel Y] Ade EdekeE v
olevtA7t AEHE AF HAAY HATom AAshe dAE Edete 2

B2 D7) A, ] A dololn], 28 =4 I olFAHF (FOD type 1) EE 28 =& 94 o]F4 T
o3 el €9l wolsl,

29 =a YA olFdT (FOD type 1) = 28 =& dd o[PSl o T4 Ads 93 HEE AFst

A5l AelA, 7] Alae A ¥ 22 A8 WU

AT 7

A3Fel we A 7|EE o]gste] AS ARE BAste WAE EFse 28 T2 A o]FAHT (FOD
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M E 29 opnliat Mhel glojA, 6161 #A]e] AEAI(C)o] EIRIT) &= ofn| it A&,
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AMEHT 69 ofn|=ik el lojA], 1547 A A& (V)o] o] &FA(I) o= ofw| it X8k,
M T 89 ofn|idt M Aol glojA, 247 A AAH(R)e] S| AE - () o2 ofv]edt ¢k, 2

MEE 109] ofviql Aol glojA, 1018 A ofA~uEEAN(D) o] ofAupepl(N) &= ofrjmil X|ghow o]
Folxl Lol A MElE]= dhu o]l X3he EFshE oAl A E R o] Folxl ol

A7) oplaat Age ¥ A4 Wololw], 28 Fa 3A olBHF (FOD type 1D Ei 23 & 94 o P4F
e}

of SI%F F4e] el Wolel, B,

AT 19 F7IM Lol lolA, 6161 912]9] AEA(C) ] ERI(T) ez d7] A,

AMEHE 39 F7IMGl UM, 64HA A EA(C)e] ElRI(T)e 2 7] A%k, 6104 AEA(C)o] ER(T)L
2 X3, 9 2432 A Fold(G)o] ElR(T) o2 |7 2%,

AMEAT 59 A7l oA, 4639 A Fold(G)o] oldld(A) o2 A7) A3,
MM 79 A7) E JolA, 740 Fold(G)o] otHld (M) e E Y] Xg, U

AEuE 9o @71ADel glolAl, 30524 Fol()e] ol (MR 7] AFOR o] Folzl oA Al
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AT 29 olual MAoA | 1483 X2 AAHQA(C)o] LAI(R)CE ofual X3} 2427H 9] 9
FaL)e] ZEHP)OZ ofuit X3, 9 24274 HXH FaA(L)e] FFEN(QLoR ofuxil oz o] F
A= TAA AeE 1T o] opnat A3 i AT] ofnAt X FE Zh= Wo] ofuxAt NES HE

4 Qe AAE FkR Zase A9, A e

AL WA A4 F o= @ gl oA Y] 28
e, W wa, mE ool AR A7 Axe] %
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A5l glolA, 47 Ag A EE

AT 19 71Dl QoA 4447H $A]2] EINI(T)o] AJEAI(C) O 2 7] gk, 7280 $1x2] EJNI(T)o]
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A3 26

A

o] A4

7l & & oF

B dAd HAS, 53] 2ob FAA HAT] S A7 wlejewtA sid B o]E o] &3 JAA ¥
Ao e Ve, 2o GAA HAT] A Ee A8E S0 B3 Aov. By AdAsHAE, & 2
< HAA HAS Ads A nlejevtA] HE fHA Ee @, o8 HES] A% A 7E, B olE
ol &g Nt W, A HHT] Y, /N Ee AR Eo #d Aotk

le’%"7/"

2
@W ?:_‘P?FLOEH ﬁ*ﬁ%éﬂi BAA, A, AR wisks prtehs AR A7 ddeln

HASE 7P 9 ARA Zaor, A AA A7 oF 0.5%-1%7F HANTS @Al vk =, A AAHoR
= ovid 1vhEE 457 AR A2 A dAsta o, -eueke] A9 oF 30-40mE el H AT EApt
Sl e AN wd 2wty AR AlRE HHS At BT Hausa g, =9, A4 WS
o 70%7F &ob A AFeA AFEAL, 53] froprlel MW Eel ¥& AoR A Atk WEEIN FH¥E
< A 1 ool M =kt 343 A Bl 54 Srkehs UAF FEE

wolX| 3L, 604 o] »=dF
B2 10-15%° o] &t}

(intractable epileps

A% FoA FAAA AwE FUAZF obEel wgdA 2t MAT A%
4% e e IO e

yelgta s, AA HHZF oF 2095 AA L Jrt. FAA
(focal cortical dysplasia, FCD), & A% (hemimegalencephaly, HME) 2 ZHA 743} (Tuberous
sclerosis complex, TSC)¥} & ]y w7]d (Malformations of Cortical Developments, MCD), si=}7 3}k
< (hippocampal sclerosis, HS), & 2E XYW A= (Sturge weber syndrome, SWS) 5o &#HA th.

G2 HATE dA EAste dEAT B WS SHA] of, HAF 2EES fste] ¥ ¥H¥S dASE o
A7) A7 (neurosurgical treatment)E LQFZ o2 UXA HHdEFL Foels OiYad dgdr)dy
= dvtAslSe] BolAQd EAAESH gk 7|xo] sdo] AlF3 Ao,

g9, PISK-AKT-nTOR A& dd7d=ze] g4 @4shs ofe] da A7 FofdlA & dejA sich. A&=l =
E AY 3EEI 2o R o & 484 224 ZluolAl (receptor tyrosine kinase, RTK)7} &4 3}
W, ol EAFo]:-AE]=(phospho-inositides)E <143} Al 4= 9l+= PI3K(phosphoinositide 3-kinase) &
3 A3IAZIEk. dAElE EAFO|-AE| = AKT3(v-akt murine thymoma viral oncogene homolog 3)<}
> Bl 7]1}olA] B(protein kinase B)7} PDK1(pyruvate dehydrogenase kinase, isozyme 1)ol] ¢]af 243}
HE AAg AxeoRol o]%S Exdtt. @AstE AKT3E TSC1/TSC2 (Tuberous sclerosis proteins 1 and
2)%} Rheb(Ras homolog enriched in brain)-GTPaseE E3] mTOR AZHAEH = &A3S F&3t). nTOR &4
5= 4E-BP(4E binding protein 1)1} S6K1(ribosomal protein S6 kinase 1) 5% 3] A= v vz A
(translation), WAl(metabolism) ¥RF o}u2} Alxze] i3l o]F ¥ e @ FAo| TS w3},

a8}, PI3K-AKT-mTOR A& %pﬁioﬂ #oJsts FAAE] AwHel XA HAF Wekzte] ojudt T A
o] A FAHRE & 17 A=

(2
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gige] g
S dst = HA

ole], ¥ WHAEL F4 A o|PAFF(FCD), HZ ANHZHE), 45 (HS) EE ZEAAHAI=R
(SWS)o = Q13 WA HHFE & 319 ¥ 2 AIRE 43 A3}, PISK-AKT-mTOR A S A& 2o #ofs)
T FHAESY W A WHolrt HolAoR EAGTE AS FRIEGa, ol WolEo] WA HAFES s}
7] $1gk vpolomtA sfdR &8&E & ASS At ot & ”L‘ﬁx}*‘é% A7) WolAE A X =gt
749 mlORo] #H&AstE 2 A4 HHZFo] FEd F A5S glste] w4 A o|FAHF(FCD), 424 7
5, WS ANHESWHE), irbEsts(HS) v 2B AW A=F(SiS) o g Fg wHdFe] o, A
T X5, o UXA HHFT 9 23 w4 9 o|PAHF(FCD), AHAd AsHF(1S0), AZH AuxF
(HME), 3wk s5(HS) B AEANHAEZ(SIS)] o, MA T A8 §55 /dste] & 4ys g3}
St
2 iy U HAFT e ole 9l Hu9 g 4§ nlojentA g, W ol o] g3 FAA HHF
of Xk Vs ATt FAHSRE, AV A HHdFe dJqAWLE T4 HF o|ZAF (A A= FOD
type 11), #Z A3 (hemimegalencephaly, HME) % A& 7435 (Tuberous sclerosis complex, TSC)3} 7
& iy a @ WI7)E (Malformations of Cortical Developments, MCD), &im}7 3% (hippocampal sclerosis,
0S), =& 2HA YA = (Sturge weber syndrome, SWS)S E&3tth

woh gAsAE, B 2w shuhe] £AE PISK-AKT-nTOR A1E&A@A 2o ofats falak B g £
s WolE HEY 5 9l AAE e, WA HAT e A 7| Ee] #d Aok

®oabgol moshe] B 4] A 7|ES o] g8te] A A ERZH-E PISK-AKT-nTOR A&7 Zol| 7o
e FAA e gde] Wl HEde AS Edshe, A HAT g S Agsks Aol
Boabgo] £ oghje] HALe PISK-AKT-mTOR A& d@7d 2ol ¥hojs) 2 e gde] WelAE AlEstes
Zoltt.

2oy ® e B4e PIK-AKT-nTOR Ao d@A 2o gelats faxr T thde) WolA s ¥3ahs,
A HAT AGs g volentA Y-S AFsks Aeltt.

Boago] g sl B8 PISK-AKT-nTOR A& d@7d 2o #ojets fak T chde] HolA S e,
W2 HAFe FE8 2HES Alwsts Aot

v de] m oshbe] HA2 PISK-AKT-nTOR Aed@d 2ol #ojshs frda e ©de] WolArt =9d
H2d HHFo] e TES AFsE Zleltt.

Boabgo] o ghuo] Ao PISK-AKT-mTOR NEAEA 2ol #ejshs A we chajde) wolAs Aa] <o
A AR =YPAIE GAE EFekE, dAAE HATE fFEshe e 99 Aot

Boubgo] 2 222 PISK-AKT-nTOR AZ @4 =ol] Baed 428 ¥ Agwold o3 I HH=
T T4 I o]FATEM), AF AUHSHE), sirkdstsHS) Ee ZHAGHAEE(SIS) o= Qg
A HAFE e, A e AR B3 ofs 2AHE e AF 2AEES Alwsks Aol

B ool F7F 542, PISK-AKT-mTOR A Ede7dzel dde Faxke] o Adwelo] o3k dad HHF, =
= 34 I oJFAT(EM), AF AdHSHE), HrkEstsHS) EE ZHAAHAEZ(SIS) o2 Q1% WA
4 HAF oy, i EE ARE VE, B S Agdte Al

HAe] sd T

Bodge WAy =A%, EE oo 9 AWl & WA o|FAEF(EMD), WS AdHZNE), AvtEE
(HS), = ZEAAHAEE (SISO g B4 HAF 5% 849 ARZPE PIKAKT-IR AEAD7=
of #olshs FAAEY A/INDL BAR A, 2139 BANA W §A SolHoz AY WMot EAsT:
AL AT (E 1)
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E I
R A7) G ol w vo]
mTOR C616T R206C
mTOR G1871A R624H
mTOR T4348G Y1450D
mTOR T4447C C1483R
mTOR G5126A R1709H
mTOR (C5930A T1977K
mTOR C6577T R2193C
mTOR C6644T S2215F
mTOR T7280C L2427P
mTOR T7280A 12427Q
TSC1 64T R22W
TSC1 C610T R204C
TSC1 (G2432T R811L
TSC2 G4639A V15471
AKT3 G740A R247H
PIK3CA G3052A D1018N

2 dge] FAAQL AAddAE, A7 A ®elE 4 wdd ¢ e WolA ZAE(IOR mutant
construct) S AFste], A Eol FAEY(transfection)dtFon, 1 A3} nTOR v+l d g4 WHElE o = =
S6K © el ibslrt Frhsta, ghaulelrl Ay Fddl= Adibsirt ases EAsdnk. oy g Ave,
Aop & ozt dojit mTOR, TSC1, TSC2, AKT3 % PIK3CA f3AF L= whuldo) AGAE &Adst

N F Qee welFe Avteln] oo mtet MAFS FUT F Ae2 AAEHE ol
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o
A HASE FEdeEs

A e Hgg ZAE, ) rE= = 7 FASHAE, A7 XA HHAFS o A4
Fr Wo] A dAA HAT B3 oA, X7 L/ A SR #3F Aot

TAAoR B g wE Ay dxAd HHES PIK-AKT-mTOR AZAGAZ #Bodets Fdxe = A4
frAdolo] 98t HHAZF, Ee w4 HF o AT, HF AudT 92 ZAA Ay T2 uxaA
ey, dnfA sk, e AEAGHAE R 8 HHdFS kst

= =
LA Sk T stE H3hs ouEty, g HAF ol AR ANEE FEAFT FEe] wEIHA EE ¥
AFE ou)sitt, A7) dAA HAFES o4 A oA S (focal cortical dysplasia, FCD), HF AUy F
(hemimegalencephaly, HME) % ZAAX 73} (Tuberous sclerosis complex, TSC)¥} & o ujz @y
(Malformations of Cortical Developments, MCD), 3v}7d3}< (hippocampal sclerosis, HS), T 2B A4
=2 (Sturge weber syndrome, SWS)el olal ¥ WXA HHAFY 4 Q).

2 dgel A gof, "E"S gy JH EA BEE 5L IR1ste AL gulgitt. B Iy EAA), Hne
GXA HHAFTe] Iy RS EISHAY, yolrl d3le] W off wE A3l AR5 EsE AS oHE
AT,

2 oA gof, "Hg wiA, HAdetr] e v EE I vbA(diagnosis marker)"# WA HAZTE
A b Az ApHA o R EASHE AR, o5S AEFoEN XY HAZY U ARE AT
AE EAE U S ik, B U XA, B AW Ad viAE, dXd HAF Ao ¥ Bw SolA



[0030]

[0031]

[0032]

[0033]

[0034]

[0035]

[0036]

[0037]

[0038]

o & FASH= mTOR, TSCL, TSC2, AKT3 % PIK3CAS] Weo] 32} H= ®lo] vl hS om|d & 9t}

2 oA gof, "slolomtr] " e JJAIE wHlo|omAE F Skt oS EFIITE. o]E Hio]om)
71 HdS A= el EAleE vltelewmtr] Wild e fAAER AR e AR AP A
T2 F UdE AF AA(EE AE A& AFEst HEE Ao

2 oA goj"sr4 1 o]F A S (focal cortical dysplasia, FCD)"olek, tix I o] A2l wetad
A AFAEE Ho| & FANANFEH tE FHoR olFste F7xE FAseH, AAAEY FAAG oF
o2 Qg A FTFRE FAA Fole WSt FES ou|dtt, ol UMl A Jd F IdF A
o] ARl W] Tudle Xe A9d & oglon, WA gl A Xé*o”—q.fli ekl AXE Hol=
AGelMe WeAom dF AE7F AjALAR1 AEe] FjE veho] A }—E gd & Adrk. olHE, =
2 Id oGS didolA Ao BAEaL, o]§ (dysmorphic) AAAEES Holal JEFS W2 H-919]
ST Z(lamination) & FRE & 9k

2 e mE dXAd HHSH dd" ¥ A Fd ¥ole PIK-AKT-mTOR Al g4 2ol #ofsie= 2k
EE wde] WelAd = glow, dF5 &9 mTOR TSC1, TSC2, AKT3 ¥ PIK3CA f+dA} H& olE fadxlel
Agake g oAtk Blojd = olrk. B oA &o] 'Y A F7 ®Wo|"d, doZ, oFAF ] mT0R
FEAAR MEHE 19 Ao d7]Adel o]zt Oe‘oiur A& ov) gt

TS, A7) ofuiAl Adel Wolrt dojdt mT0R Wo] g Fxlo] FA4S MAAHoR WAHAAIA &gE |
2 el A F7EER1 HolE 23S & Qrh. Ak @48 HAFoRE WAATA v did @ FE = A
o] ol =it ke ] Fofol] FA|E o] ui(H. Neurath R. L. Hill, The Proteins, Academic Press, New

York, 1979). 7% wabr, A7] mTOR WHo] ©@wz2 o1Ak3} (phosphorylation), #3}(sulfation), o} H3}
(acrylation),  9%H(glycosylation), Uﬂ%@r(methylatlon) |2 3} (farnesylation) So2  F2

(modification) ¥ 4% Ut}.

Hoakdo) A okAE ol nTOR FAAF MEe HAAHS 1, nlR @Wd IS qadHs 28 Yehok. =3k, of
Ao TSCL FAA MEe AL 3, TSCL ©@id NEe s 42 Yed). T3k, ofAd 3] TSC2
A Hgde qEHSE 5, TSC2 vld Agde IS o2 Yehigler. w§, ol el AKT3 44 Ade
AEME 7, AKT3 @ d MEe Adus 82 YU, Bk, o3 9] PIK3CA At AEE AEWE 9,
PIK3CA w1 Md& Mdis 102 Yepd ).

oo A go] "mTOR ®o] A&, ok o] mTOR #42el AEHE 19 Fxxe] F7|Age] w7l d
ot Z& ougitt. ulEAEAl, Mg 19 A7|AE 616W $Ae] AIEAI(C)o] ERI(T)oZ A%, 1871
9 Fobd(G)o] olEld(A) e X3k, 4348 YA E|RI(T)o] Fopd(®) oz X3, 4447 $x]9] ER

(T)e] AEAI(C)oR x]%, 51269 91 2] Fropd(G)o] ofdld(A) ez X3k, 5930 x| 9] A|EAI(C)o] ofdd
(Mo X, 65779 YA AEA(C)e] ERI(T)CR X3k, 6644 X2 A|EA(C)o] ERI(T)OZ X3,
728091 §1x1¢] ElR(T)o] ofdld(A) oz X5, = 72800 A2 ERI(T)o] AEA(Q) SR 3 o7 o]Fojx
oA Y EE s oo WlolE EFshE AVIAER o]FoX Y Sl

H oukgo) A go] "wIOR Weo] vl olgk o] pI0R YAl MLWI 29 WA oluwal Ao W
o7} dojt AL oujdt}. wEHEHAl, HEHZ 29 olulxmit HE 206 LAU(R)] *1 1°J O=
A3k, 6249 %XM(R)O] S|~ H (o= A3, 145081 EJZAI(Y)o] ofA3E JHD)o= X3, 1483% £14]¢]
A|Z=EA(O) o] dAF(R) o2 X3, 1709 &A|d(R)e] 3|~EH() ez 3, 1977H Eaﬂgﬂ(T)Ol 2] 21(K)
o7 A%, 219331 A2 (R)e] Al=HQI(C) o2 X3, 2215W Al (S)o] Hddehd(F) oz X3k, 2427 91X
of FA(L)e] ZEAMP)SR X3, B 24279 fX 9] FA(L)o] SFER(QLRE XFo 2 o]Folzl oA A
g5 3l o]ide] WolE EdelE ofv kAt A IR o] R dAY 4 Q.

E oamo 4 go] "TSC1 Wo]l fAR ", ofAE o TSC1 §-Axe AgHE 39 F213He A7) dd o7k ¢
o AL oujgty, vl s, JIdHE 39 7D oM, 64 A A EAI(C)o] ElWI(T) .= X&), 610
HA A/ EX(C)o] (T2 A3, = 2432384 F-old(G) o] ET(T)oZ Xgo o]Foj7 oA HAex&
St o] ie] WolE EFElE AVIMERE o] R FHAY 4 U,

2 oAl go] " TSC1 Wo] wdrolgh ofAE o] TSC1 @zl A EHE 49 dud ol oln| it A Eo
doit AL oJwmjsie). wlgkgshAl, H"ﬂﬁu 49] opu|x Ak Al lojA, 22HA LA UR)O] EFHE
Aoz X, 2044 LAIR)e] A2HAC)e®E X3, © 11HA X U(R)o] FA(L)oE XFo=r o

_10_



[0039]

[0040]

[0041]

[0042]

[0043]

[0044]

[0045]

[0046]

[0047]

[0048]

[0049]

S5S0ol 10-2583910

Folzl TN AEUHE st ol Mol TFsHE o mat AUR o] Foil WP & grt,
B ool o] 'TSC2 Wo] fAAR, SRR T2 fAel NAME 59 faxe] AZ1ALe] Wol7t o
oWt A2 ojmgth. uhgrAshl, AAuE 59 @71l glolA, 4639MA Fohd(G)e] obeld(A) o X
2 EFSH G7INGR ool FAAY 5 AUt

3w agol A gof "TSC2 Wol vl olgh, oblFe] TSC2 Wil AW 6e] vl ofuiedt Aol W
o7} ddojt AL oGt HPAEA, AANE 69 opvlmit Aho] olA, 1547A WRA(V)o] o] Al
(Do Age T obrlwtt NG olFojzl wudel F glu,

®@gol A §of "AKT3 W] 1A%, obURe] AKI3 f04) MANE 7] el @r1MDe] Mol A
ot A% oulgth, wdAS, AQRE 7] Q71D glolA, T408A ol ()] ohlY ()R Aehe
EFsHE G/INGR ool FAAY 5 AUk,

2ol o] "AKT3 Wo] Wil ol ope] AKT3 el AAwE se] wuldel opueal Aol
o7 el A% ol B RS, ARUE 59 obrlictt Al ol UTHA FAAW] 82El
(DO2 ARE T obvleit AL olFolzl wuad = v,

® ool A o} "PIK3CA Weo] fd4" %, oSl PIK3CA 314 NAWE 99 FAAe] A71ALe] Mol

b el AL ojmat. wFAsl, AAME 99 A/1AGe] oM, 30528 Fohdl (el ohld() o
: 7D ol Foldl FAAY 5 Ak,

® 3ol s o] 'PIK3CA Wo] WA old, opgHe] PIK3CA BlAel AAWE 109] WAl o] iit A
Wol7k Qo AL oulgich. whraahAl, ALmE 109] oAl Aol QolAl, 10189A ol sk ERL
(D)e] ohxstell() o2 e L3she ofnlwit AGR ol Fojzl vudel & glu,

R, dol dAde, 249 gHE AhAem WANA BE BA AAG AL GaS 2eE 4
ek, BAel BYS ANHOR WANINA = B D PE A opuledl B P o] T

o] At}(H. Neurath, R. L. Hill, The Proteins, Academic Press, New York, 1979). 74-%-o wte}x, 47| mTOR
WMol T2 Q143 (phosphorylation), #3}(sulfation), ©F= &3} (acrylation), ﬂ(glycosylatmn) )
g3} (methylation), A3} (farnesylation) S22 42 (modification) ¥ % tt.

Doz, B e a3 19 G71A gl glolA], 616W A A EA(C)e] ERI(T)oZ x5, 1871H X
o] Frobd (o] ofHld(A) o= X3k, 4348 x| ERI(T)o] Fobd(G) o2 23, 4447H 1x]9] ERI(T)o]
ABA(C) o2 X3, 5126W A9 Fobd(G)o] obdld (M) oz A3k, 59309 X1 A|EAI(C)e] ofdld(A)e
2 A%, 6577H X9 AEA(C)e] ElTN(T)o2 A3, 6644 X2 AEA(C)] EWN(T)o2 A3, 7280
HXH ERI(T)o] ot d(A)o® X3k, 2 72800 91219 ERI(T)o] A EAI(C) SR X3 AEHs 39 17]A

el QlojAl, 64/ A AEA(C)o] ElT(T) R X%, 61084 A|EAI(C)o] ERI(T) o2 Xl , R 243204 o}
L(G)01 HRI(T) o= X3 493 59 ¢17] 1“011 A1 AT, 4639 A Fobd (G)o] ofHld(A) o= X3 Y
HS 79 A7IM G oA, 740HA Fold(G)e] ofdld(A) R XF; 9 AdWs 99 Ar|A LG }MH,
3052 A ol (G)o] ot (A) & A3hs HET F e AAE Edshe, FAA HHdFTY ek 71Ed
gk o)},

=

uhA g <o
PN ]

Doz, 47) ARG AED 5 YE AAE A7 2 AD R SolHel Lejol], Tzu mi o
s ke % gl
-

Oe dd=z, 2 2EE (a) AAe ARE Y] A 71Ed Adsts @A,

(b) A3 19 a7 gel gdolA, 616H X2 AEA(C)o] ENI(T)C 2 X8, 1871H X9 ol (G)o]
obeld (M) o2 A3k, 43438 $1x] 9] EJRI(T)o] Fohd(G)oR A&, 44479 $1x]9] EFI(T)o] AEAI(C) SR A
3k, 512681 X9 Fold(G)o] otEld(A)o® Xgk, 59308 Yo AEA(C)o] otuld(A) oz XF, 6577H
]2l AEA(C)o] ET(T)o2 X3, 6644H X2 AJEA(C)o] ER(T)o2 23, 7280 <x]2] E]T(T)o]
ot d(A) oz X%, 9 7280 A9 HRI(T)o] AEA(C)SRE ¥ AIAWME 39 A7|ALDel dolA, 649
A NEA(C)O] ElE(T)o2 X3, 6104 A=A (C)o] HR(T)o2 ﬂ%, 2 243294 Frobd (G o] HRI(T) &
2 A3 AEHE 59 A7IAE oA, 4639 A Fobd(G)o] otdld(A) o ® X3k AMEHE 79 AVIAE
of dojA, 740MA Fold(G)e] oldd(A) oz X3 H AMIWE 99 AvIMde glejA, 3052W A Tobd
(@o] ofrdid(A)og XFo R o]Fofxl oA HEEE= sl o] Xgg E3etes violemtr] sHdS /A
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[0050]

[0051]

[0052]

[0053]

[0054]

[0055]

[0056]

[0057]
[0058]

[0059]

[0060]

(c) 771 sht ol el Agke sk nlolevntr dde] AEH= 4 A HdTor dAshs A=

U o®2, B wHe Agis 29 oAb g QlojA], 206W AT (R)O] AIZEHIRI(O)RE A3, 6249
A I (R)o] S|AEH ()& X3k, 145081 E]ZA1(Y)o] ofA~TE 4HD) o= X3, 14831H 912 AlZ~HRI(C)
o] dAI(R)eE A%, 1709 LA (R)e] s|A~E W)z g, 1977 EFU(T)o] ZAl(K) oz X3,
219381 AU (R)o] Al=HRJA(C) o2 X8, 22151 AR (S)o] dAddetd(F)oz A&, 24279 2] F41(L)
of ZEHUMP)oE A%, T 24279 9 9] FAN(L)o] SFEF(Q LR X3 AFHE 49] ofn|wik Adel Q)
oA, 22917 dALR)e] EHEF(N SR X8, 2044 LA d(R)e] Al=HA(C) R X8, Z 311HA LA
H(R)o] FANL) o2 X3k AEHE 69 ofn|it A dof| lojA], 1547HA LI (V)o] o] AFA(1)o& X3
ALHS 89 otmal Ao lolA, 247HA LA J(R)o] S|AEH () oE X3; D AgiE 109 ofn]=at
A glolAl, 1018¥1A o}A~BEEAND) O] ol l(N) o2 XS HET + e AAE xds=, dX
A W HFe] Ak 7] Eo] #3k Aolt).

e gz, & 28 (a) A MRS A7) A 7)Edd Agshs @A,

(b) AEE 29 ofuat Ade] glojA], 206%  LAD(R)O] A Z=HJA(C) R X] 3 W dAd(R) O] 3] 2~E
dez X%, 14500 E]Z21(Y)o] ofA~TE AHD) o= X%k, 14830 91X Al 1 Oe] dAIR)ILE A
g, 17099 AU (R)0] Fl2ER () ez g, 19774 Ed(T)o] K)oz 1 21939 2A U (R) ]
Az=HA(O) o2 25k, 22158 Al-(S)e] Addebd(F) ez g, 24279 9% F2(L)o] LEH(P)o2 A
g, H 24279 1A 9] FA(L)e] SFERIQORE X3 IS 49] ofw]iAib Ade] glojA], 22WA] LA
R)o] EFEFM LR X3, 20404 LA A(R)e] A|Z=HA(C)L2 A3, E 811HA AU (R)o] FA(L)o=2
25 AdHE 69 obvimal Lol 9lojA], 15470 LA (V)o] o]aFA() o2 X3; AIHE 89 ofn|i
b Aol gl 247HA DA R)o] FAEH(H)CR X L HIHE 109 obnieit el gloiA,
1018 A o}~y 2EsH(D)o] ofaulell(N) o2 X Fo R o]Fofzl oA Aesi= s oo x3e ¥ 3ts}
= utelembA Y-S A9 AlRCA HEstE vl 2

() 7] st olge] M@ TS wolert ddol AENE A UAY MAFoR AYt: WAR

B

0 qz, 2 dge H%ﬂ_ﬁdi 19] 71l slolAl, 61681 91218 AJEAI(C)o] ERI(T) o2 |3 1871% 4
o] Fohd(G)e] otad(A) R 3, 43488 f1X] 9] EJNI(T)o] Fold(G) R X, 444781 $1X] 9] EJNI(T)o]
NEA(C)o.Z A3}, 5126‘?1 A& Fold(G)e] ol (M) ez X8, 5930 X1 A EAI(C)o] ofHld(A) L
2 A%, 6577 YR A EA(C)] BRI(T)ez2 X%, 6644H X2 AEA(C)e] ElF(T)oz X%, 7280WH
%ilﬂ ERI(T)o] ot d(A) oz X3k, 2 72800 91219 ERI(T)o] A EA(C) SR X3 AEHE 39 ¢17]A

el oA, 64HA AEA(C)] HI(T) 2= X3, 61004 AEAI(C)o] HR(T) o2 X3, 9 24324 F-of
‘d(G)O] (T oz X35 AMdiE 59 7| gel oA, 46394 Fobd(G)o] otdld(A) ez X3, A4
HE 79 A7|Le oA, 740A Fold(G)o] otuld(A)oE X3 X MAHE 99 A7|HL qlojA,
305214 Fobd(G)o] oldld(A) o2 Xgto R o]FoH FollA] MEE: s o] Aoz o]Fofzl F
A AEE s sy ol XEE xFslE AVIMER o)Fo fxlzbe] ek Flolt,

02 g2, & 2 Ag9is 29 oAl Adel dolA, 2060 EAH(R)o] A|ZHRJMCO)E X3, 6249
AU (R)o] S| AU H) o= X3, 14508 E]241(Y)o] of~RE AHD) o= X3, 1483W X9 A =HQ1(C)
o] ¢AIR)ILE X3, 1709 LA d(R)e] s|AEHU LR X3, 19778 EHed(T)o] (K e= X3k,
21939 AU (R)e] Alz=HAC)o.2 A&, 22150 MA(S)o] dAdLtd(F)o= A&, 24279 $1x9] FAI(L)
of ZEA(P)o® X3, B 2427H A9 FA(L)eo] SFET(Q LR A¥; AIHE 49 ofn=ik Ao 3l

_12_



[0061]

[0062]

[0063]

[0064]

[0065]

[0066]

[0067]

[0068]

[0069]

S5S0ol 10-2583910

o] A, 22¥A AAU(R)o] EHET(T) O 2 X5+, 204WA LA (R)o] A]2~HQ(C) o7 =
U(R)o] BA(L)o 2 X8 HEHE 62 oluliik Aol glo]A], 1547HA el (V)o] o
MERE 89) ofulak Al glojA], 2478 AL (R)O] 2B oR Mg 2 AdW
Aol glojAl, 1018 A ofx~st2END)o] ofxstell(N) 22 A gow o] F 1
o] X3S X3l ofu| Al A B o] 2oz wul | ek Ao|t}.

C 2811 A 2R
FA() o7 23

109] ofw] =2tk
&= 3y o]

Bl

2
2
M
=2
>
rx

e o, B oage A7) wel guld El o] A4S TS, BRAA HMAF A9 9§ vho]ent]
Aol g Aolt,

oA, d7IAEe] Agke] HEF BEste] 7AE &of, "AEHE AET F A= AA"E= AL AR el
A1 mTOR, TSC1, TSC2, AKT3 3 PIK3CA®] d7IM < e gk (Weo])E HE8H] HAste] AHEE & s &85
oujgirt. FAAQl A&, B oA AT 7 7] XE Fjo] So|Hor HE HRAOR AFE F
AE ZElolW (primer), ZZH (probe), FEJAlZ Hik(antisnense oligonucleotide) & & 4= At. 7] =
gholw], Z2H W QFE Al AR ZF §17] A3 Fojo Solxor AF st o] Mdele Folx A

e A € A ¢ v

H =

of W, dRAo® AFdrtes AL, 24 A3 = q‘éa‘(anneallng) z23, wgAsAE s =1
sholl A QtEjAl A Sjtko] wo] 19 E]r7“°ﬂ Adeider 243t & AxR S8 ZR4d As odvsi, 44
o8 XA (substantially complementary) % £+33] XA (perfectly complementary)dl RS 27 X%
sk onE 7Y, At A A= g AR AR AS ot

sl AgEE AdE, 9
HRAQ ADE AT 9

RS

A% ol onlA HYe AEsHe d AgE F Al
u1

el 2zt vpejewtA s ko] Wol FeE HEshe wl AHSEE A= 3
4 Jar, 9 WAl mTOR, TSC1, TSC2, AKT3 2 PIK3CA Wo] f-zzte] A7 do]
d& HEoR o Fxze 54 9d9E SolHor FHs= Zetoly

e o S
(a rlr
K
S off MU g
z
2 e

"Zalolm g FHE A 3T FAM3L7](free 3' hydroxyl group)E ZHAE Al AR AW ZQ ®EZ

(template)®} 4718 (base pair)& FAE & YL BEHCIE 7te BALE 93 A% Aoz 7

770 WA 5070 A ES ngitt. ZEoln= BE FASHAIN AAH oz A HE ik x

Utk ZEpolm o] AEE WtEA] FYo| Ay Age] g dawE glon, FHI *JEX

! —’F Ao fArp. Zojolm= AEd fF8o) g 2RoA TRk (S, DNA E2w Y (polymerase)
AHAL A (reverse transcriptase)S s AleF @ Jolst 471X %%Eﬂo*}ol‘: 3212 (nucleoside

triphosphate)®] &A] slollA DNA FAde] 7AE 4= 2 5-9l9] Al2(sense) &

SFEJ Al 2~ (antisense) ZE}o]H & o] &3}e] P(R T3S

QEEJ Al 2~ Zepolm o] Zole @gAle] A=

(e}
il =
welolq AFais Aol wol 9% FEL 4 9

02 do=, 2ol Zt nmpojent] sfid Eote H AFEEE AAE Z2Rd
b, gof, "ZRB"g mRNASF 5ol AFS olE F v #AAT T 4V uA AAE T 97l 3
RNA T DNA 59 @it @S ow]sh] 23] (labeling) o] oA 54 mRNAS] &4 f55 &<l
. Z2H s S awgEREle]=(oligonucleotide) TZH | w3 DNA(single stranded DNA) T2 H & o]F 3|
DNA(double stranded DNA) ZZH  RNA Z2H Fo ez Azd 5 gvp. B dtgox= nTR o]t
BHAQ LRHE o]fdle] EAZE s, T3 AFE F& AT £ k. ADe zrH MY U
28 21L& FA 3AE AL V2= WP 5 ).

ooz I 2 o
TS
R O

ol

e o
e
o,
=2
>
rlr
=}
)—]
S
=
o
~N
R
ifiea

i1
>
ofi
ol
2
i
2L
ol\
o
)
v
]
al
%0,
Q
g
(@)
=]
P&
ri
£

N

2N

o
R
B
o
rE

2 o
4

O

il
n}L

o} t}o] E (phosphoramidite) L] A
Att. ol2ld A Ade VB JAS WIATA P F719
=
=

=
H &

e EQT 5 Aok AT 5 A I 549 A Wgsh, A8, st olge] Gas 54
9 Wy 5

BN, obrliet Ao Ao PE BAstel AW Fol, "ABL WET F dE AA"E B AR
delA zt vhelenta] S gl Wel Pelg AEShs d ASE 4 Qi 2L eluath vigrsh
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s==s4

oh et PR o] o

L
.

ELE

il

ol

bl 2471 2

o

wEo] ZF=4(cloning)

3

[0070]

o

¥

ol

TR
o

(e}
A

L
a

1271 o]/e] ofn

A=

kg2

o7 ofvliib, TS

A=

Mg 7Y obvlnedt, vy

=i
=

1 Fab, F(ab'),

o

1)

st ge dHg =

. dole] 72 (light chain)

A

gl

271 €]

pu

L

ol A

L
L

=
=

7HA

=

=

= g wlolewpAe]
3 (heavy chain)

=
K3

o] 3itt.

=
[}

Zole)

Fv

A
w

] %

s
s

2719
F(ab') 2

[0071]
[0072]

2]

JJ)

B

=

o0
v
oF

o

i

!

at7] 9]

3

=
T

[e)

=

JE+X DNA FH(chip)

5l 7

1] 1%

o

q&

=

=

A7

e}

Hol A vholev WY

=13
=

A=A,

Al

VS
5

TA

[0073]

JJ

2]

o

F71 A’ Al A7

& s

A

2% 2

i
=

Bl

3]

&t7] <]

S

3

<
T

[e)

=

t 7]E+ PCR

pad

1] 1%

o
e o) (container), Hb-g &S A(pH & vlavlEd % o), HSAFE8 2Bl =(dNTPs), Taq-3

eolAlsl
72 A

o]l omlA Hd FHxE HE
3lt}. PCR 7]E%, mTOR o]

i

k)
o

=
o
)
o
B

felN

¢
ol
TR
23]
el
Hlo

&4, DNase, RNAse 9JA|#|, DEPC-<=(DEPC-water), E<r

5]

Fol 7} ol

o

®=

(<)

ERl Fx 2 g

L g2 AgolA (peroxidase),
o] A}

[e)

=

Ea

=4

PCR
[e

==
5

o}
golE, &g

“
-
A

=
=

S

[e)
d-2 FITC, RITC

]
oAlA, 7hAle] AlZRZHE A% (genome) DNA &

Az e 96 4

=
T

gind

3z
=

g velents sy

=]
2 (total protein)?] &

5

=i}
=

E

2=3}E}o}A]| (Alkaline Phosphatase)”} A}

o]

3z

=

Y
X

g7 7]

29l

WA 7] A ABTS(2,2'-0b A ] 22 (3o Ml R E| o} £ ¢ -6-H EA)) = 0PD(o-s Al t]obal), TUB(E =t

+

ol A, 7hAle) ANE=

1

=

AT
96 4
Eli'

2

[e]

[0075]

X
Ho

&

E] x|t} (touchdown)

@l PR,

=
=

= A
HH
PCR, 8+ 2~EBE}E(hot start) PCR, W|~E]=(nested) PCR, %#2F (booster) PCR, 2 A]7F(real-time) PCR, &
14 ZZ(rapid amplification of cDNA

i

i

kel
il

A

_o/]

1E Y E (vectorette) PCR, EBI¥Y-PCR (thermal asymmetric

}

=
il

k¢

w, ol Al

THEL AHS(PCR),
- 14 -

P, W 24 ARd
g wtolortA Y

=]

-

°

kg
o) A

=

oA &of "AA] A"t wpolewtA] did A
1

#Zlo] PCR(differential display PCR: DD-PCR), cDNA

RACE), <I1¥Z(inverse)

3L

1

A FHAZ, JY
25

ends:

2

r]

o]

[0076]
[0077]



[0079]

[0080]

[0081]

[0082]

[0083]

[0084]

[0085]

S=50l 10-2583910

B0, AA-FA FE, AT A G7AD BA

T3, A7) SFE Ak AV E S AAS = dAE, A (Sanger) A1EA, WA-AH E (Maxam-Gilbert) Al
A4, 27 (Shotgun) AlAA, Fo|ZAAA, mfolazolgold oJg =3k, tfHFHA So]# <0 PCR(allele
specific PCR), theolud] ti€-f-2x £43} 7] (dynamic allele-specific hybridization, DASH), PCR 1%
A, TagMan 7MW, AER7IAEEA, B2 20 G714D F40 95t FaE 5 k. A 974G
WAL, BAC 2 AHEEE fVIAE A Al2EE ARRete] FE ¢ 9on, oE& 59| Roche A9

tlo

454 GS FLX, Illumina A}F2] Genome Analyzer, Applied Biosystems A}9] SOLid Platform 55 ©]&8% 4 t}.

T ox
= 0 o, S ARZRE velertd WY WAL HEsE PHS, HY ohvlit WolE Holy
o2 A&} FAL o8P A2E Bk, ELISY, MAPMRRA, A} we Sy, egTdRY we S
W, 2AE wdav19%, 24 9, vy BN, wA 14 P, FACS, wud 3 Sl o
oz AT AL ohth. Ay] B4 PNEL Tk, ol WAl olo] m FA Alole] FU-FA) Bt
AL e = glar, Wo] dudy} ofof] gk A Ate]e] F-FA| HEAE Hdste], dAAE HASE A
ek ¢ A

18 §4, 45, 3=, 4335, YA (microparticle), #E5(redox) A 2L HFARA

FHAYEE o]FolH 5 T duE F glom, HrEA] o]E AFEE AL ofynt. AE wh¥EA g4t
g Ghde B-SFFEUTA, B-D-FIAITHA, B-D-AFEATHA, S-dHokAl, T

SAthoA] BE GZetdl EATElolA], oA FHAAHTA, FFIE SATA, FAIACE GDPase,
dl

RNase, 532 SAIGA} FAIAEA, EAE T ET|UA], EAF 5T FH|o]|E FHAEA], ofAvt 2 o)
E ol EAH A, XA mFHolE IS AekA], B-TtElebA]l Fo] glom olm AdhH A vk, 9
FEols =Feddl,  olzEleAepelE, muwl,  vaodgHR,  vamAjold,  dRysAjebd,
a-ZEHE| =, EFe AR Sl glon ol& AFHA Fevh. gt mlo]e® FEA Fo] o
olZ AFE A dert. WFEds ofaddyyw CAHE, FAHAY, FAFHA So] glon oz AIFEA
Gt vasiAels FRol= w5, FHAE SEA Fo] glew olm AFHA fdev. dEs EAbds

AzA, FHE H3gE, vloleRAl, Fw=, Ti o2, Cs o], toux, 1 4-#lx7|=, sfolmRd=,
2+

KW(CN)s, [0s(bpy)s]”, [RUGhpy)s]”, TNO(CN)s] S0l Easv] oz A= erh, HAAEgdzdE 1,

14 32 35 36 51 57 58 59 90, 125 131

¢, p. %s. Per, Yer, Yo, Pco, TFe, Y. 1L P "Re Zo] atu o]z AletE R 2=t}

d FA R, wlolontA g Az} ofo] wjg Al Alole] FFYU-&A H A FHH-2 ELISAYS ol &3
Zolth, ELISAE atAl A A Al 29 S Adx|ehs BAE SFAE o]&3sls A% ELISA, A A XA
F2tE gAs AskeE Al HFAAA 2E FAE QAEE BAEH FAE ol fste= A ELISA, 1A
A Aol F-zhel Ao} dde] BEFAA FHUS AX st BAE E GUE FAE ol fste AHH ME=HX
ELISA, A A A Aol F-2¢ Ao} dde] HFAloA &ddE& A8t = tE A9 A7 £ o] &4
£ QA FAY 23 FAE o] &3k 7HHF M= A ELISA 5 vheksh ELISA WS Egsid. B wpgt
AstAE, TA AXA FAE FAA7]L ARE THSAIZ & FU-gA EFA Y FAS QA e ¥AH
FAE FHAAA i o2 WAANTIAY FA-FAEFA Y FddE& AXste Aol el FZAE 23 FAE
F2AANA grrom DA = M=X] ELISA Wl o8 AEset. vtolempAdd ddy Ao &
g A wHHTe] w AR5 g1 S 9

EE ot &
e Sol, Ameld AA @RS Reetn, o0& AvIGEetel BuAg Av)d] we Rd dg, UEzA
22z Btor ogAA At WA & Aot AN FU-FA BFAE AR FAE o g3t I
e goR Wo| fuAle] wad ols) 4AE Wol wuHe] Fg glste], A4 HAF oRE A &
Atk 47 BE e Wol wuiAwt oje] ghig A Abole) - BAE A WoR ofo)d
2= 0]

T
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s==s4

0
T o

tol, mTOR ®eo] 32k Hi= mTOR Wo] o]

S

47 A HEE

[0086]

el

[0087]

&

=
)

PIK3CAS] Wo] 5417}

9/

7] mTOR, TSC1, TSC2, AKT3

AF

d gz, & Iy

SHA,

wo A

[0088]

/HE= PIK3CAS] o] )

=]
=

}7] mTOR, TSC1, TSC2, AKT3

[0089]

e A 9

2 /%= PIK3CASY] Wol fAxt

7] mTOR, TSC1, TSC2, AKT3

[0090]

o

4

[0091]

4

FEIl A A

/B PIK3CA2] #io]

o=, mTOR, TSC1l, TSC2, AKT3 2

]

[e]

[0092]

JJ)

A mTOR 273887t

| s

3]

SERE

J
=

/EEE PIK3CA whez

=1]
=

obu ak A Fe) ®ol7E Aok mTOR, TSC1, TSC2, AKT3

[0093]

R
¢

el
ot

o

olo

el

AU AR Az 7%

85:2149-2156, 1963)

Chem. Soc.

(Merrifleld, J. Amer.

A

3

23 ofat Ado] wolH

CEFAE

=)

o

ta ==,

]

, AN, A ARvkEIE ) (

ofof 3}

olews FEnlE )y, ML I=ZnlE 1Y)

!

)

IJ2utE gy

=
[<)

59 7t

/%= PIK3CA ©

)
=

obu ak M dell wWol7} ot mTOR, TSC1, TSCZ2, AKT3
A e EHAY 3

[0095]

I

on DNA EAH(Al%E, cDNA) 5

W

=4

37:73-127, 1983)¢l 7]

(Engels and Uhlmann, Angew Chem Int Ed Engl.

o
e
X
Ho

W, PCR 2 7|8 &

il

[0096]

il

ol

o

o)
el

AF

B

mﬂ
o
M

H

el

3

3}
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HE5g ¥

2~ Hl)
= =

CERESE

EENEES [

£ Bgans

ol e

"
22|

3
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o

Helolg, 7HA]

A Al

o wel vhe

B

w - ZH A el A

Azo] FoH e

)}
hal

Rl P L B

(in frame)oll lojok

e

=3

EEEREL

3
er
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=
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82 tehlel
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[0098]

[0099]

[0100]

[0101]

[0102]

[0103]

[0104]

[0105]

[0106]

[0107]

[0108]

[0109]

S50l 10-2583910

Hsd wEUEH 49 BA 19 LA WEE A7 BASAY ST A% Dol BdE 5 Ak,

s ME R el A9E FA SFAE AE WE wHoR g3 A Wl
AR W@l BN PP OR ASHES i Meloltt,

wowgel ol WM i Wl fAAE AXel RdW o glod, wgAss WAz =dY & vt
w3, dole] = 5 glor], wiEHslE He) 34 mt wuesel e viokd =94 4 9,

A Ee fFHAE EYsts WS 5389 RS =
ransfection =+ transduction) 5¢ WWHE St WEHE AxZ U2 49T & dvh. Alx U= s
e}

AL WolA f wde] A&H oz dofut oppjwal Ado] Wold wMAL YT & Ak,

E o
RN
0O

rr

2 oagolx go], " HHFo] fFEH TE"O|T QS AL F , Al R ©hz
gAdol HAF Ao vt FUIEEE Ao WP fRE FES usta, ofn|l Ado] wolw wllR,
TSC1, TSC2, AKT3 H/H+= PIK3CA @A S ddste WHE AX U FYde=zs JA4HS8S 58 + Art.
WX A w ATl HAE Y] HAAY FES GXA HAdFT 5EF RdR gy or AeE 4 9y

ot 29 (disease model)"-> Abghe] AH i FAgE 54 H3S

HA 3 QelA el = %
WA AgE] A% FRE, AzelMsh 2o ERE d5T + gom, WA wE &

T

B dgoa "FE R (animal model)" HFEx& "H
°
=

o
w

s ;{Pﬂ :

d
off o R
M g R
5 -

o3

N

o -

1o oy -

R

A O
N

_IU{I [
=

<(

[

M ol
!

N

=
=
e
i
-
=

>~

=
R
2
2
s

re
o oS
of
o
r2
=y
ol
ol
rl
=
N
s
ol
&2
o,
o,
ofo
)
R
pass
i)

o] 55 mdl w4z sl ndg oju|ab Ago] wWolyl pTOR, TSC1, TSC2, AKT3 % /X+= PIK3CA
| FHAHLEE {32 24ete] Axd Edo|t), & oA AFshs Wo] iy
= A=}

205 ME TE ujoldd EUANA DAXNDOEHN FXA

mo fCorR ot 2 H N Toofl b ¥0
i)

Aoz, B wgol = mTOR, TSC1, TSC2, AKT3 2 /W PIK3CA Wo] whuld = o] FHAE 559 ujol
ERIEE T Ao B WAA HAFo fEE FES AT 4 k. Av] Wo] vl = o] Fxt
£ dHol x3E JeiE wijold] =gE F k. Hjole] WMHE EYste WHE 5838 dAHA FeTh vt
S5, 7] AEE djote] Z=YsteE Al7IE dlolr] F odly 3ATe] FAEHE VY 5 .

2 ddge] HAF T8 B §HAA 7ol e AT, HHAF BAA 717 9 At & HAZA B 5
Aol adHoR AL

<, PI3K-AKT-nTOR AlsdgdEe] #Hostes FAx e dlde] ¥ AARlA, 45 &% ml0R, TSCI,
TSC2, AKT3 R PIK3CA 7=k H= wuidel = A4 WolAlol os), =4 d2d o4 (FCD), 224 F3t<5
;3 = S

£ 2EAANAEE (SIS HAE 5w, o5 Az o

upghA] B @ o A= PISK-AKT-mTOR A& AL 2o Tl FAF T dildo ¥ A4 wlolAE 433t
EAE BE 55 BEdS Axste], al0R AAZA gajutolils Fojgh 39 Apda b4 e vgd4 2l
A AELE Yeld= A7) BERd tste] glyulo]al s Fojdt A9, AFubztyl wupekzk S5 7A4askar,

_17_



[0110]

[0111]

[0112]

[0113]

[0114]

[0115]

SS=50ol 10-2583910

HGAAA A A Mol A7|7F HAste e FAseh. webA, ml0R, TSC1, TSC2, AKT3 2 PIK3CA f-73xhe]
ool o]t mTOR H&Ast=z Ik A, oF W =4 I o)A (FCD), 244 A5 (TS0, HS5 A
¥ Z(IME), éﬁﬂ}ﬁoi}z(HS) EE EVM]HWCU(SWSM oj5e] FTHES oW, /I Ee A=msk=d nl0R
3] 3 T FAAR G AREE I Q.

ED
2
i
>~
>
op
i)
%>
g
(ol
:N.:
=3
;_]
(]
=]
2
ED
2
r1r

ool o o=, nI0R AfAZ E HAT Be HATY QA8 4y, Ad, Ee
Az & AT F Avk. A7 HHdS5E ¥ AL Fddelel od HHdF, wigbA s AlE PISK-AKT-mTOR 4l
SHAGA R Tolst= FEx = @A ¥ A W A%, 9 vgA A= nl0R, TSCI,
TSC2, AKT3 % PIK3CA A ¥ A Fdwold] o& ATk, A7 HHFe] A A3om=
PISK-AKT-mTOR A& A DA 2o #osl= FAA e @Al ¥ 24 Wolo] ogt Ak, ulghzslAlE mI0R,
TSC1, TSC2, AKT3 % PIK3CA 3=kl ¥ A4 frdwole] ol& =3 A= w4 9d olPAF
(FCD), AAA A3t (1S0), HBEH ANHZTME), svkE3E(HS) £ AEAAHA=E(SISY 4 AUrt.

2 e mE HAEF BE AT 1A o, Ad, e X5 §E AR 7Fe g nl0R AAlE &
Aoz delxl nT0R AfAS =% Zasich. o]8s mTOR A AR

sAel ShEAQ et ehstvieldl i olgl 4,

o 22 ¥ (Bverolinus) £ ol9l 4, 84314 19 SgE mi oo 9, ey 29 TR wE ol9 4,

B9 gel 3k i olsl @, % Ao 4ol A i ole) Gow ool T A 1E ol
A

o)1=
o .

& EFsht, ol W4

tlo

gell A& 7hFs ek mTOR AsiAle] o= sh7]e] Bd™, /MEwy E= FEWE 7= olR AsiAE £33
o} AMG954, AZD8055, AZD2014, BEZ235, BGT226, Everolimus, Sirolimus, CC-115, CC-223, LY3023414,
P7170, DS-7423, 0SI-027, GSK2126458, PF-04691502, PF-05212384, Temsirolimus, INK128, MLNO128, MLN1117,
Ridaforolimus, Metformin, XL765, SAR245409, SF1126, VS5584, GDC0980, GSK2126458. X8k, mTOR #] 3l A<
F7F o= W02012/104776, KR 10-1472607B, W02010/039740, US8846670, US8263633, H+= W02010/002954°] &

4 e
o nk

8 wdel 71AE AL 5 Ao

& o] Ao, epstutelal Ei ofe] ¢, oW e~ (Bverolimus) Hiz ole] ¢, 3heH 1] e ®
= olel o, FshA 29 ke Ee ole] o, 34 39 gE e ole] o, R i‘rz“% 49 3FE e ol
o o ool wellA AeH:= 1% olds I WA HAT, E oo 9l AW, wx vA o]
B4, vhrEsAs o A fd wolet dvkE WA HAdS, dE vkl o A A we] dd =
2 I olgATe] A B ARS o 2HES AlTshs Aot

[sheh4) 1]
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[0116]

[0119]
[0120]

[0121]
[0122]

[0123]

[0124]

S=50ol 10-2583910

w el oSl 532, ghnbuloldl = oo o, oWz Rs = oo i, sh8hA 19| sgte ExE
olol &, 3kehy 29 3ehE E= ol A, e 39 sf= H= o9 o, ® e 49 Hge Ee o]
do o]Folx FoA MEEE 1% oS ¥, HAA HAT, EE o9 U HW, i AF oY
4, A v AR A Wolek dvkd A HAS, TS vt sAE o Al - We] A w4
94 o4 A = RS AE 2EES Agshs Aoy
2 ol A go] "ghmbulol Al (Rapamycin) "ol g, AR F(sirolimus) 2% Gl AE viARo|= gEA
st RA, doodAl 248 2o e AE vt dttel il S Frlola@ate] o]A AR A
FEstEel glan, ojelem, #HHY, dAl TN T, 44 59 A FEg, <t

¥ oy

o}
o AAY Adstes T B T FEd o gle HAWE AuAx
[e]

ATH. AR, oW R Favb dAY H AT, EE ol dd AW, wAh A oA
SA Wolgt dAnE UAA HAZ, gL ulRAsAE o A4 G o] AW =i o
= xzo AR Ao AR

_19_

qaz WA, W
o

W
. AW, Fries B9 S A L FAAZ AR Ak AW, eubviolde] Y HAZ
= W

|4 go] "ol = F 2 (Everolimus) ", AL X737 Y AleEHE of
Aste =l FUE Y (sunitinib) o)y A2t d (sorafenib) ¥ £ 2o 37} 91
A

2 AAERE o
w AbgE gtk
2 7 A9 A
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[0135]

[0136]

[0137]

[0138]

[0139]

[0140]

[0141]
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2 dge 24E2 A, AFA, 71F, A TY ERTEC Ut AR FoE F qdu. Fojo BE g
g 4 ded, dF 59, A7, A% = A9, 25, 93, =% ¥ (intracerebroventricular
FAb] o5 Fold 4 vt

Hodtmge g2 S, gunfoldl i o]o & JduEFA T ol I, 384 19 3FgE e o
o] &, 34 29 3E e ole o, 38 39 FetE Ee ole] A, B e 49 FRHE e o9 ¢
o2 o]Fof oA MEEE 1F olds XS, HAA HAS, T ol Yol AW 4 JHF o|¥A,
At AT W AAG F31 Wel9r Ad#E XA HAST, gs v EAE = A FF Ho] A H4

= = gk 3ot}

o},

2oX,
oX Mo
o
oL

B

ol
of\
i
Ir
o,
% fo,
{0,

g, kA s = A
g % glor O FRd:
3

=4
518 7hFed HIHAE F7t

N
rlo o
20 o>
0o o
HVRN
= 2 o,
of O%
N
Loy
o fIr
X
(R
[o

,d
N
1>
oy M
BN
X,
mr o
rlo 1
>
]
o
X
lo
fu
Felor
%
]
4
0,

o
N
o
2

wgel mE, XA HAF, B oo A HHQl w4 FHH o] dF (focal cortical dysplasia, FCD),

> A F (hemimegalencephaly, HME) % ZA4A] 735 (Tuberous sclerosis complex, TSC)¥} & o]

U718 (Malformations of Cortical Developments, MCD), @iv}3d3}5 (hippocampal sclerosis, HS), T+

A A A== (Sturge weber syndrome, SWS), HFEHASIAIE ¥ A F3 woleh Aad dX4G HAZFS

= A ghmputelal, owlR 2, g/EE 38k 1 WA 49 FetES FodomA o AF Fd W

AE T4 A o|FAFOR Qe A kx| dqFibz ke i wAto] UElu= 3FE A SH
s =4 3

71aL, dixell A wAgGA A Alxe] A e A7 T At

i

¢

o o o T\ir&i‘ﬁo;

=~

[

o o £ oo

>

2}
=
=

e WAy HAFe] B volert WYt o)F o) gF WY ¥AF A /%S AT,
e Uy MAF f% J1Es AFH, ol met AxE HAF BE AL o gate] FAA4 /1%
WE AT, 9AF BAH 12 9 AT G HAZA B4 5o 7} Absetd

TSC-1 o &I frdolE sk HEK293T Aol diste] A= &3 ZA3xE et (e
control, (+)¥= rapamycin #2](200nM)ZS YeERiTE. "P-S6K " & <lAkalE S6K w2, " SeK":= S6K v S
YERAT

T2E TSC-2 ok EF fAWolE wrask:E HEK293T AlXol| thate]l 9128 28 AnE yehdth. (-)E
control, (+)+ rapamycin #2](200nM)ZS YeERTE. "P-S6K " & <lAkalE S6K w2, " SeK":= S6K v S
Yephdct.

T 32 AKT3 ok EI fAWolE wEstE HEK293T AEo whete]l 92" B8 AxE yelig. (e
control, (+)¥ rapamycin #2](200nM)ZE YeERdTE. "P-S6K " & <lAkslE S6K w2, " SeK":= S6K v S
YephdT).

T 4= nTOR o83 fxdwWolE wasls HEK293T AlFo] thsle] ¢9~8 B3k AxE Jehid., (e
control, (+)3 rapamycin #2](200nM)ZS YeERATE. "P-S6K " & <l4kalE S6K @z, "SeK":= S6K v S
UERATE, #xp<0.01 and ###p<0.001 (oFA838 oiH], n=3-5 Z} 1E%, one-way ANOVA with Bonferroni's post
test)

T 5= nTOR oY HxdwWolE wasls HEK293T AlFo] thsle] 928 B3k AxE veghid. (e
control, (+)+ rapamycin #2](200nM)ZS YeERTE. "P-S6K " & <lAkslE S6K @z, "SeK":= S6K whi A S
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YERATH
T 62 AAY 3o wEl TSC-19] p.Arg22Trp 2 p.Arg204Cys WolAlE= nl0R #F&A43 & mojlvt. A7)
TSC1 A7F mTOR FEAS F=3h= 7] Ao 3k &ele 93t Immunoprecipitation A¥E YERTE. Empty

wo
Lol AR ASA @ HEE et

T 72 Ao 3o wg} GTP-agarose pull down assay® YEMAY. FAZ OS2 TSC complex? 7]& ¢l GTP-
bound Rheb @A o] k& ZAeo =N TSC complexe] T4} =S SH3I}

T8 B ool TR fHWe]lE wads= HEK293T AlEd thsle] ganteliA s A3k Zd3E yelct,
#%p<0.01 and ***p<0.001 (°FA3E thH], n=3-5 Z} 1HF 9, one-way ANOVA with Bonferroni's post test)

%9 2 ougel wiR Aol ek K293 AlEel mete] esiulel S Azl AsE viepdh. "p-
SEK" S 1ashel S6 WA, "S6K'= S6 wwlE S Lhehdc,

T 108 E o] pT0R &Aool S walsl: HEK293T AlZe tisle] 38k 1 A 49 313E 2 ou|Ea 3+
22 A3 432 Jeich. "P-S6"S AAkEtE S6 @A | 'S 56 vl A YEkilt,

A=
= Ao 4o uwiE} mTOR oA P2 f-dWelE Tdsh= HEK293T Alzof| wiste] 67}« k&A=
AF A3E gt 9wl B8 ZxE yekdt. (-)E control, (HE & A (200nM) S YERATE. " P-
S6K " & elakstE SEK A " SeK"+= S6K v A S vlebdTh.
T 12a ¥ 12b= TSCl ok &3} §dwWo]lS W33l HEK293T A3Eol thale] 6714 k&g A5 HsE 39l
3 9 ~8 B8 AxE ek, ()& control, (H)E ¢FE A g (200nM) S vreERATE. " P-S6K " &
S6K wruhA | " SEK"E= S6K A S el

(]

T 13a @ 13be TSC2 ok &8I Gd¥olE B8t HEK293T AlZol| tdte] 6714 k=g A5 wgs kel
3 9 ~8 B8 AxE Jehdtt. ()& control, (H)E ¢FE A g (200nM) S veERATE. " P-S6K " &
S6K WA " SeK": SeK vl A S ERWIT),

= l14a 2 l4cE nTOR Wo]7} TSC1,29] Wol7}l &l BE =4ud o|dAF x| Welshs AZS ekl
oF. "Non-FCD"& ZAUH IR o]PAZE ofd AA HE 71z AMZ, "P-S6"S S6 @A ¢lakslrl o |
I}, "NeuN"& A1 7u}l# (neuronal marker), "Merge": P-S6 % NeuNe] olm]x| = W3tato] vyebdll 7o),

-

I 14b 2 14dE I A (cortical region)d 4 WA 5 FEoA S6 gl A7l ok AES H[E, F14
e, f+= A1Av}A (neuronal marker, NeuN) $A A¥X 37]1E yeEdTl. #p<0.05, *xP<0.001, =**P<0.0001
[relative to Non-FCD samples, one-way ANOVA with Bonferroni posttest]. Error bars, s.e.m. Scale bars,
50um.

% l5a £ TSC vhg2 RAA A7 AL olF Folrh wAs: a2 A% t¥ W)W wEs1¥e vehdar,
"Control" sgRNAZ} A=A @42 495 vehlal, &2 A= RV =S ddsts Axe vEs e

AT}, Scale bars, 250um.

T 15be= HA Ul ArdEFd AME

Bonferroni posttest]. Error bars, s.e.m.

o
M
55|
il

Yebdth, #p<0.05, #%xP<0.0001 [Two-way ANOVA with

_llN'

g

rot
N

3}

= 16 ApA dES do v TSC2 w2~ Edof gluufolaAls Fojdl 3 xpbE whzbo] 3E
= yEAT. #p<0.05 and *#p<0.01 (n=7-17 for each group, one-way ANOVA with Bonferroni®® post test)

T 17av 2 @] G7IAE Wol7b dojit mTR {27 EE Zefxm =R vjolr] 149 (Eld) ol A7) A3
< Hjo}r] 18U (E18)ol ¥ #A dul A% AAHE HoFe MeE YERT

f
o
U.‘.

T 17be B 2o A71ME ®ol7l dojdk mTOR F3dA7F 4% whg-2olA A7 AR o] Foff @ mTOR &
Ae gQletr] flste],  dHe] d7|Ad Wolrt dojdk mTOR FAA7E =9E wh9-2 wjolr] 18U (E18)9]
g Ad dS yeRdg. "CP' i 3@ #H(Cortical plate), "IZ"2 tha F7+E(intermediate zone),
"SVZ'= W28 S (subventricular zone), "VZ'"v A9 (ventricular zone), "Wild type" ©FA3 mTOR
S v =rF 49" A5, "Relative intensity value's= ZF 7359 GFP(green fluorescent protein)®] AHtj
A1 Al71E yERAT. ##p<0.01, and #*#%p<0.0001 (relative to wild type, n=6-8, two-way ANOVA with
Bonferroni's multiple comparison test). Error bars, s.e.m. CP, cortical plate; IZ, intermediate zone;
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[0144]

[0145]

[0146]
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SVZ/VZ, subventricular and ventricular zone. Scale bars, 100um.

T 17ce & O] dA7IME Wol7b dojd mT0R F3x7F =€ vhg-29 sjo} 317 dg @A oA mTOR €/
WHelE Zelst AyE YeRth, ##p<0.01 (relative to wild type, n=6-10, Student's t-test). Scale bars,
20vte] A 2 v]¥l, Error bars, s.e.m.

T 18at ¥ U] 037]/‘1Oﬂ Hol7l dojit nTR FAA7E =QE Zekau=2 wjolr] 14 (R14)d] A7)
3 wjol= BlojubAl § F flashlight(Electron Microscopy Science, USA)Z &3S 2dsl= nl-2vkS
Skl BT S % Ei(Vldeo—Electroencephalography, video-EEG)E H43tal % o]F gidjnjolil& Fof
292 ZgstE 2AEE YElAT. "in utero electroporation (E14)": Hjolr] 14¥o] E wlmo] o7
Hol7F dojut mTOR A7 £ E Ze8k2n =g FY3te B2 X, "GFP screening at birth (PO)"& 47
gau =yt 45 wjolE ElojyA 3 & flashlight(Electron Microscopy Science, USA)® d33& 23
] RN = =R %%??5¢%5 B2 % "Video-EEG monitoring(>3weeks)"+= wF-27F S W 5 (>3weeks) video
monitoring ¥r& 3 seizureZ} FolEW AFE A7 HAHAE(video-EEQ) S A3t RAEE eI,

A s e

r1r me m@ @ Ju ol

ol' —
ol

T 18bE & IHe] A7IME Wol7b dojd mT0R F3x7F E4E vh-2ollA vt e HHE IHA] Aife] A

b A w2 fHRE UERATE. "No. of GFP+pups'e 714G Wolrt dold mTOR A7 =Y =] GFP7}
$-229] JfAS, "No, of mice with seizure"> @7IAE Wol7t dojd mTOR FAx7F Eds o] 2=

= 29 AAFE eI

5 18cE B wdo] 3714 Y Wolrt Aol mTOR F-4A7F =YE wpg2oa] xpdkz wkzbo] th3k vt] o A

= A Axs yepdt, "LIF'e #F A5G (left frontal), "RF"E 3% AFA(right frontal), "LT'E #

= =59 (left temporal), "RT"+= $= 5% (right Temporal)< o|w|dtc},

4

J

E 184 obgE) wIR HAA7F £9W vhes 2 B wge] 9r)Ae welt dolyk nloR F4A7t =H
up9-2of A o] wzl A17]S et (n=8-20 for each group). Error bars, s.e.m.

£ 18el ¥ WHel @719 Welh Yoluk wlR FAA7E Bquel Auws wae Qo) vpgre] el
oA Fold F AA wabe] §5% 4% ANE BT #p<0.05 and ##p<0.01 (n=7-17 for each
group, one-way ANOVA with Bonferroni's post test)

£ 18t 2 s 144 el Aok GAA E9) ARY AAE gesle dia R
vpg-20f gimtulo]ilE Fofgt & GFP Y Alxe Z7] WstE gRlst A5 YERdTh. ##xp<0.001 (relative
to GFP negative neurons, n=20-263 for each group. Student t-test). Scale bars, 20um. Error bars, s.e.m

m

% 18ge 2 o] 97)AQ dolsk Aol wl0R A ESIE koA e wEse] WE 3 4] o)
G-zl ghuputol s Foldk 5 Azb=vte] Wl WskE yEbdith, #p<0.05 (n=7-17, one-way ANOVA with
Bonferroni's post test) Error bars, s.e.m

% 8hi ¥ 0ol 974D Welsk ol al0R FHAVE B vhgzolAe] mgAyg ws wate) ww Y
A7) mhg-2e gamlol Al s Folg F v A|A Wi B2k HlE §IstE AT, #p<0.05 (n=7-17, one-way
ANOVA with Bonferroni's post test) Error bars, s.e.m

WS A7 G FAF g
olet, ¥ WS AAlefel o FAls] AWt &, 7] AAdE & EHS dJrlse A
at7] AAleo] o8 ¥ = AL oy

A 1. AEEAS T3 A HAT FATAA R &

A AlRRFEH dojzl AlE DNA HelHE 7 /A #
BA)eA FEHoR HAEE AG FHadow o] %
= 7o s 3 HEEE AEA F 7HACA BE A

378 o], mappling quality 30 ©]%)S WHHdls 4]

st
re
i)
ot
S

AW (FlelBP = A Al 2 PCR 7]F HEFE A
Aol Apgatleh. w3k stolHE = A AlEAd 3 PCR
H el = MY 7]F(depth 100014, mutated call
e Ag Y A FEE sl

1-1: 3x NB2HE AEDNA F&

2 YA o]¥8AF(focal cortical dysplasia, FCD), ®Z Ad¥ <= (hemimegalencephaly, HME), 3iv}74 3=
(hippocampal sclerosis, HS), Tt ZEHAIHA=F(Sturge weber syndrome, SWS)O.= 213k x4 HAZF
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[0147]

[0148]

[0149]

[0150]

[0151]

[0152]

[0153]

[0154]

S B4 THORRE B4 Bo S| g, ¥4, W, R Tawd 14 ety To) Y24S AT
(g el 2ol gelsh @ sl dsh. 4] v} % M2 Azl Bhesl Azl gt DA FF
kit® A=A AU ALgstel FE A,

¥ ZZ: Qiamp mini DNA kit (Qiagen, USA), &o: Flexigene DNA kit (Qiagen, USA), E}9Y: prepITE2P
purification kit (DNAgenotek, USA), 2w &b ¥ v ¥ZFZ: Qiamp mini FFPE DNA kit (Qiagen,
USA).

1-2. stolBEl= A (Hybrid capture) AlAA

SureDesign online tools(Agilent Technologies)Z ©]-83Fo] MTOR, TSC1, TSC2, AKT3 2 PIK3CAol| Z+Z} E-o] A
¢l probeE A|2}&}SIt}h. Agilent library preparation protocolsS #|ZAFS] HFHOIZ ALE3le] AJFA] glo]H
21g) 5 AASATE. Hiseq2500(illunina) & AR&ate] AlBYS A8t (5% read depth 483x). A4 ¥
U2 oo = Broad Institute best practice pipleline(https://www.broadinstitute.org/gatk/)& A3}
A% ¢ e FEfe 3t (bam file)®E RFESTE.

1-3: PCR 7]4¥F 91=2]+ (PCR-based amplicon) AlAA

illumina design studio (http://designstudio.illumina.com)oll~ #]2+&F MTOR, TSC1, TSC2, AKT3, PIK3CA
amplicon(Truseq custom amplicon kit,illumina)< ©]&3}% o AFALS] WHU= golHg e S A &3,
Miseq sequencer(Illumina)E AH&ste]l AlAYE sklth (% read depth 1,368x). BWA-MEM algorithm
(http://bio-bwa.sourceforge.net)& AF&3te] EA4E 4 Q= FElo] Fd(bam file) o2 THEUT.

1-4: 2877

stolB = A AREFH PRE 7IWHo R g A& E Al TRl BF dAE fHde] 5 AE VE
(depth 100°]4F, mutated call 37] ©]4F, mappling quality 30 °]X)S W= 4

MTOR, TSC1, TSC2, AKT3 3 PIK3CA A Z+z} fdwel7h #&E AT,  wl0R ¢.616C>T (p.Arg206Cys) mTOR
c.1871G>A  (p.Arg624llis), c¢.  4348T>G  (p.Tyr1450Asp),  c.4447T>C  (p.Cysl483Arg),  c.5126G>A
(p.Argl709His), ¢.5930C>A (p.Thr1977Lys), c¢.6577C>T (p.Arg2193Cys), c.6644C>T (p.Ser2215Phe), %
c.7280T>A (p.Leu2427Gln); TSC1 c.64C>T (p.Arg22Trp), c.610C>T (p.Arg204Cys), c.2432G>T (p. Arg811Leu)'
TSC2 ¢.4639C>T (p.Vallb47Ile); AKT3 c.740G>A (p.Arg247His), PIK3CA c.3052G>A (p.Aspl018Asn). 777 2]
HX4 HHF B S 21%dA W W 5olA fx¥elE wHsGIt.

x 2
/38 | | BT MRT 22} gy [driHe]  [dmEwo]|Hybrid |PCR
qko Capture |amplicon
1}o] % sequenci
Mutated |R&
allele |%
Mutated
allele
FCD 4/ |[5yr 2m |Cortical No abnormal [ MTOR p.Leu2427P|7.94% 12.6%
dyslamination, signal intensity c.7280T>C |10
Dysmorphic
neurons,
consistent with
FCDIIa
FCD 6/ |byr Cortical No abnormal [ MTOR ¢.7280T>C |p.Leu2427P|6.90% 7.28%
dyslamination, signal intensity ro
Dysmorphic
neurons,
consistent with
FCDIIa
FCD 64/¢] |6yr 9m |Cortical Cortical TSC1 p.Arg204Cy| 1.75% 1.0%
dyslamination, |dysplasia c.610C>T |8
Dysmorphic involving  left
neurons, fronto-parietal
consistent with|lobe
FCDIIa
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HME 66/% [2yr 8m |[Cortical laminar|Rt. PIK3CA |[c.3052G>A |p.Aspl018A|1.03% 2.30%
disturbance with|hemimegalencephD sn
large giant|aly
neurons
SWS 11m Cortical Difuse brain|MTOR c.616C>T |p.Arg206Cy|3.93% 3.45%
77/ dyslamination, atrophy, Right S
Dysmorphic hemisphere
neurons,
consistent with
FCDIIa
FCD 81/¢7 | 12yr Cortical No abnormal [ TSC1 c.64C>T p.Arg22Trp|2.81% 2.0%
dyslamination, signal intensity
Dysmorphic
neurons,
consistent with
FCDIIa
HS86/ 13yr Hippocampal Suggestive of | AKT3 c.740G>A |p.Arg247Hi|1.72% 10%
2m sclerosis HS, left. S
FCD 91/¢] |7yr 1m |Cortical Volume decrease|{MTOR c.6577C>T |p.Arg2193C|2.99% 1.26%
dyslamination, |of the left ys
Dysmorphic cerebral
neurons, hemisphere  and
consistent with mUIFlfOC31
FCDI1a lesions 1in the
WM
FCD 94/¢7 | 10yr Cortical Subependymal TSC2 c.4639C>T |p.Vallb4711.19% 1.55%
3m dyslamination, [|heterotopia, Rt le
Dysmorphic peri-trigone
neurons, area
consistent with
FCDIIa
FCD 98/% |14yr Cortical No abnormal | TSC1 c.64C>T p.Arg22Trp| 2.52% 1.98%
3m dyslaminati on,|signal intensity
Dysmorphic
neurons,
consistent with
FCDIIa
FCD 104/|1yr 2m |Cortical Cortical MTOR c.1871G>A |p.Arg624H1|1.80% 4.41%
W dyslamination, dysplasia S
Dysmorphic involving right
neurons, precentral and
consistent with posycentral
FCDIIa syri,
FCD 105/{3yr 7m |Cortical No abnormal | MTOR c.5126G>A |p.Argl709H|1.63% 1.52%
W dyslamination, signal intensity is
Dysmorphic
neurons,
consistent with
FCDIIa
FCD  107/|7yr 3m |Cortical Cortical MTOR c.6644C>T |p.Ser2215P|2.41% 2.11%
o] dyslamination, [Dysplasia he
dysmorphic involving left
neurons, balloon|occipitoparietal
cells, lobe and
consistent with|precentral gyrus
FCDIIb
FCD 113/|10yr Cortical Cortical MTOR c.7280T>A |p.Leu2427G| 3.05% 5.11%
o] dyslamination, |dysplasia In
dysmorphic involving  left
neurons, balloon|occipital and
cells, parietal lobe
consistent with
FCDIIb
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[0156]

[0157]
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FCD 116/{7yr 9m |Cortical Cortical MTOR ¢.5930C>A |p.Thr1977L| 3.25% 2.93%
o dyslamination, |dysplasia ys

dysmorphic involving  left

neurons, balloon|superior frontal

cells, gyrus

consistent with

FCDIIb
FCD 121/|1lm Cortical Cortical MTOR c.4348T>G |p.Tyr1450A|2.64% 3.76%
W dyslamination, dysplasia sp

dysmorphic involving entire

neurons, balloon|right lobe and

cells, left

consistent with|superior/middle

FCDIIb frontal gyrus
FCD 123/|12yr Cortical Cortical TSC1 c.64C>T p.Arg22Trp|2.21% 1.37%
o] 4m dyslamination, |Dysplasia

dysmorphic involving right

neurons, balloon|frontal lobe

cells,

consistent with

FCDIIb
FCD 128/|4yr 4m |[Cortical Cortical MTOR c.4447T>C |p.Cys1483A|6.38% 9.77%
o] dyslamination, dysplasia, right rg

dysmorphic frontal lobe

neurons, balloon

cells,

consistent with

FCDIIb
HME141/¢] [1yr 9m |Cortical laminar|Lt. TSC1 c.2432G>T |p.Arg811Le|1.03% 1.68%

disturbance with|hemimegalencepha u

large giant|ly

neurons
FCD  143/|2yr Cortical No abnormal | MTOR c.6644C>T |p.Ser2215P|2.82% 2.33%
o] 10m dyslamination, signal intensity he

dysmorphic

neurons, balloon

cells,

consistent with

FCDIIb
FCD 145/{4yr 1m |Cortical Cortical MTOR ¢.5930C>A |p.Thr1977L| 1.46% 1.51%
o] dyslamination, |dysplasia ys

dysmorphic involving  left

neurons, balloon|precentral gyrus

cells,

consistent with

FCDIIb

AAe 20 AEE o]-8F nlT0R F&4 &<

2-1. Edddio] fut & pTOR WolA] AAE (mTOR mutant construct) A=t

ok & nTOR ZA|Zo] Zei1-tf1 Ho] 91+ pcDNA3.1(pcDNA3.1 flag-tagged wild-type mTOR construct)< 78
X Yottt AMt]oel 11 s~ (University of California, Sandiego)®] & @Y T¢FH(Kun-Liang Guan) A}
2R AFwotl. 7] ZAE2 QuikChange ? site-directed mutagenesis kit(200523, Stratagene, USA)<}
7 mTOR Hol A B (Y1450D, C1483R, L2427Q 2 12427P)F Al=%3l7] Y8l AH&-skict.

pCIG-mTOR mutant-IRES-EGFP WHE wrH=7] 938t 4 th%°] amnealing primer [forward primer 5'-
AATTCCAATTGCCCGGGCTTAAGATCGATACGCGTA-3' (M EHl & 11) 2 reverse primer 5'-
ccggtacgegtategatettaageeegggeaattgg—3' (A AHE 12)12  ARE3le] pCIG2(CAG promoter—-MCS-IRES-EGFP) ol
Mfel=} Mlul Aas AR5 A9dste] pCIc-Cls vk, A= AAS Mfeld Mlul Algdas A9
o t&<9 =Zolw [hmTOR-Mfel-flag-F ;gATcACAATTGTGGCCACCATGGACTACAAGGACGACGATGACAAGatge (M EH &
13), hmTOR-MIul-R;tgatcaACGCGTttaccagaaagggcaccagccaatatage (M EHE 14)]5 AFE-319] subclonings Al ¥

893, pCIG-mTOR wild type-IRES-EGFP¥}. pCIG-mTOR mutant-IRES-EGFP WHHE HEATE. £ 2 9
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[0159]

[0160]

[0161]

[0162]

[0163]

[0164]

[0165]

[0166]

[0167]

SS53d 10-2583910
) AR Zelolmi & 39 Lbehysic,
F 3

olF Zgtoln AMEHS
Y1450D A vl-ak 5'-tcgtgcagtttctcatcccaggtagectggatce—3' 15

A3k 5'—gatccaggctacctgggatgagaaactgcacga—3' 16
C1483R ek 5 ' -GGCCTCGAGGCGGCGCATGCGGC-3' 17

A3k 5 '=GCCGCATGCGCCGCCTCGAGGCC-3' 18
L2427Q ZJuh-<k 5'-GTCTATGACCCCTTGCAGAACTGGAGGCTGATG-3" 19

o whak 5 ' -CATCAGCCTCCAGTTCTGCAAGGGGTCATAGAC-3" 20
L2427P ek GTCTATGACCCCTTGCCGAACTGGAGGCTGATG 21

A3k CATCAGCCTCCAGTTCGGCAAGGGGTCATAGAC 22

2-2. Eo] 9 I TSC1, TSC2, AKT3 WolAl ZAE Az

oFAl3 TSCl, TSC2 H& AKT3 ZHAlEo] HA-BlZ o] U= pcDNA3(pcDNA3 HA-tagged wild-type TSC1, TSC2,
AKT3 construct)<S Addgene (USA)ollA 43}l QuikChange ? site-directed mutagenesis kit (200523,
Stratagene, USA)2} 7 WHolA WME S A xsl7] sl AFE3FAT.

oFAl3 TSC1, TSC2 H& AKT3 ZHAlEo] HA-ElZ o] U= pcDNA3(pcDNA3 HA-tagged wild-type TSC1, TSC2,
AKT3 construct)S Addgene (USA)ollA T3t th. pcDNA3 TSC1, TSC2, AKT3 wild-type #Eje] TSC-1 R22W,
R204C2] mutagenesisZ 3Fo] R22We] 7 $-oll= TSC-1 R22W-F, R22W-R primerS AF&3aL, R204C2] 9ol
TSC-1 R204C-F, R204C-R primerS AF&3}2ATh. pcDNA3 TSC2 wild-type WE]o] TSC-2 V15471¢] mutagenesis=
$ske]  TSC-2 V15471-F, V15471-R primerE A& T pcDNA3 AKT3  wild-type W E]o] AKT3 R247H2]
mutagenesisS 93te] R247H-F, R247H-R primer= A}-&39iC}.

QuikChange II site-directed mutagenesis kit(200523, Stratagene, USA)ES ©]&3}o] point mutationg Wt
R}, 7 ZolH = site specific point mutation sequence & X3FaL Qo] PCR AlA] HAE = A Ho

o7k A7 vk, mdwe] s 9 ARSRE Zefolm= ofd i 4ol YERARIY

Z 4
Azt H ol 91 4] Zjoln ANEd s
TSC-1 Ce4aT R22W TSC-1 R22W-F gtcacgtcgtcccacacacccageatg 23
TSC-1 R22W-R catgctgggtgtgtgggacgacgtgac 24
C610T R204C |TSC-1 R204C-F ctttcatactgtaatgagaacacaaaaaggagacgaagt 25

tgca
TSC-1 R204C-R tgcaacttcgtctectttttgtgttctcattacagtatg 26

aaag
TSC-2 G4639A V15471 |TSC-2 V15471-F tctccaacatacaggatggcgatcttgtgggtg 27
TSC-2 V15471-R cacccacaagatcgccatcectgtatgttggaga 28
AKT3 G740A R247H | AKT3 R247H-F caccatagaaacgtgtgtggtcctcagagaacacc 29
AKT3 R247H-R ggtgttctctgaggaccacacacgtttctatggtg 30

2-3. AE i, A AEY(transfection) @ Y8 Esk

TSC-1, TSC-2, mTOR ¥ AKT3 A ®io]l7} mTOR & &G 7]=A E1817] 9lshe] HEK293T M|l opAidz} W
ola] WEE FAEAS L nTOR FHxke] & Azl FA A S6K g ol ¢1x3ts gad Btoz ol

o}

TAA oz, HEK293T cell(thermoscientific)S 10%2] FBS 3¥3F3F= DMEM(Dulbecco's Modified Eagle's
Medium) ®iA]ollA 37?7, 5% CO, Ao Z viF3IH T, M E+= jetPRIME A% AleF(jetPRIME transfection

reagent ) (Polyplus, France)Z ©]83}o] empty flag-tagged ®E, flag-tagged mTOR ©FA&, flag-tagged
mTOR Wo]A], HA-tagged TSC1 ok &, HA-tagged TSC2 ©FA&, HA-tagged AKT3 ©FA&, HA-tagged TSC1
WMol HA-tagged TSC2 WolAl 2 HA-tagged AKT3 WolAE Ztzt JA =3},
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AEXE AT & 2447 FoF DMEM vl X0l A 0.1%9] FBSE serum-starved 3Fil 1mM<] MgCl, ¥ CaCl,S *3%+
T, 5% CO, A0 2 1AZF B¢t vttt AlEE 1%2) Triton X-100, Halt ©#d Ea&

(Halt protease) % phosphatase inhibitor cocktail(78440, Thermo Scientific, USA)S 3¥3+&}+= PBSol A

& (lyse)stdth. whila e SPS-PAGEZ &3l (resolve)sta PVDF ZH(membrane) (Milipore, USA)S.2 o]FA]F T},
ohe 0.1%9] Tween 20(TBST)S E &b TBSOIAM 3%2] BSAZ E2H(block)dt$ith. 2§, TBSTZ 43] ik 3}o]
AAstEtE. 2 1/10002 321 anti-phospho-S6-ribosomal A (5364, Cell Signaling Technology,
USA), anti-S6 ribosomal w¥1=& (2217, Cell Signaling Technology, USA) ™ anti-flag M2(8164, Cell
Signaling Technology, USA)ES ¥ 33l 12k A9 sHA TBSTlA 4 CE Z+z; WA w3t dct. vk &, A
7] u-o TBSTE 43] whEate] AHatqitt. 1 5, 1/50000.% 3)21¥ HRP-linked anti-rabbit X anti-mouse
o]z} &FA (secondary antibodies) (7074, Cell Signaling Technology, USA)$} &7 AFL-olA 2417+ Z<¢F wfeks}
ATk, TBSTE Al&H3&ka, ECL W8 Al9S o]&3le] immunodetectiond G- 8H3ATH.

2-4. WolAE WA Lol ehsivioln) A @ elswl Bat

AAle] 2-304 RolAlE BE b= Azl ghutrte]il S Aed F S6K dHde] Qlikst wistE #<lskitt.

TAAoR AAd 2-49 FTUI WHoR  HEK293T cellol] mTOR, TSC1, TSC2, AKT3 WHolA|E Ztz} dAE
SFal, 24A1ZF <k DMEM v =]l A Empty DMEMS.2 24hr starved sta 1mM¢] MgCl, ¥ CaCl,Z Z33}= PBSOl A

37°C, 5% €0, =31o2 1AZE &)t wigs} A ehuprel e APlsiint. o, 7] Aol 2-49F T W
oz g B5hs At
2-5. 23 A5

AN 2-3 D 2-40] wl, TSC-19] p.Arg22Trp 2 p.Arg204Cys dwo], TSC-2¢] p.Vall5471le
1, p.Tyr1450Asp, p.Cysl483Arg, p.Leu2427Gln, 2 p.Leu2427Pro 3ol

AKT39] p.Arg247His fFxwo 7F m

o] FA43} Fr %S BHQstarxl, HEK293T celloll mTOR, TSC1, TSC2, AKT3 oAy} wWolA|E E sl W
5 FAEYS nTR fradake] 2 dejxl A S6K o) Qatsts ' EstoR Fsta, 4] W
oAl Ldate Aol hupuielsl S A § S6K Tuide] ksl Waks Al Ade = 1 WA = 5
LEbdlern] 7 o] A Asbe vkt 2

4 9l npe) o], WolA TSC-1S wdsts MEolA S6K @il d e Qlatslrt Zvtegla, ahgn)

o (e}

5 2004 & & Q& vke} o], WolA| TSC-25 Idshs AlarolAl S6K ©@ide] ikt Frtsekgla, 2habaf
o

A s Al ZodlA SeK A o] akslrt Frbekda, et

B 49 % 504 @ gl wiel o], wolAl wIORE WEsl: MEoIA S6K wulde] s} Frhelen
A

Al ¥ ksl paaes Slst.
AAle] 3: TSC1 B TSC2 Wol A7} nT0R AZAGA 43t &<l
3-1: Immunoprecipitation assay

TSC1 2 TSC2 WHo A7} TSC complex HAS Adfst=x] &<213}7] 918t Immunoprecipitation assay= A] 33}
Aok, AAld 2-33 FLd WHoz FH[EE TSC1 2 TSC2 WHolx] wlAS anti-TSC2 &HA(3990,Cel
signaling Technology,USA) ¥+ anti-myc &A(2276, cell signaling technology, USA)E overnight
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oin

incubation 3+ & A A+G magnetic bead & Yl 2A]7F &9t incubation dFRATE. ©]F 1% Triton-X1009]
x5 PBSE 3W AE = 37C SDS bufferofl A 108 wigsiqlch. ©¥EE elution ¥ F SDS/PAGE gelel &
AIA PVDF ol SZAIH Y. B2 AAld 2-37F Td oz Algsigitt.

ARARE = 6o et 6ol A & 4 A5zel, TSC-19] p.Arg22Trp B! p.Arg204Cys WolAl= ok
1SC-2 @ ake] Aol ok 2 AT F AT, olF Fa TSCL Wol A TSC conplexBAHL Aeeh
o] mTOR FFAS F=3S & <+ A,

3-2: GTP-agarose pull down assay

Lysis buffer(20 mM Tris-HC1 pH: 7.5, 5 mM MgCl,, 2 mM PMSF, 20 Z/mL leupeptin, 10 Z/mL aprotinin,

150 mM NaCl and 0.1% Triton X-100)S A}&3F & %ZS9E 16x% 71sle] AEE &3|AIFHTE. o] & o5 4%,
13000goll Al M2 E AAEYs AF5dE 28, o 4SS % 4%, 100 B GTP-agarose beads
(Sigma-Aldrich, cat no. G9768) oA 30&37F wislAth. ©]F lysis buffer® *1] 3l bead® overnight %

s+ tk. GTP-bound ©H¥ @S &3 & immunoblot &2 RI&}SIt},

TSC27F FAd == 9 TSC29 substrate <1 GTP-bound Rheb protein ©] FrAsloof &FA9F TSC2
p.Vallb47lle ®WolAle] 79 TSC2¢9] GAP(GTPase activating protein)® 7] °] FFA3d}e GTP-bound Rheb
protein ©] ZAsHA ¥ IR FX ]E AL A = YL 7). o]F 3 TSC2 WolAe 35 GAP

domain 7]%5°]S F95le] mTOR pathway A4S F248S &4 = IAL}.
AAd] 4: WolAl mTORE L3I MEE o83, &9 9T S6K T 14ts) Wt 39l
4-1. WolA nTORE w3l AXE

’F7] WolAl mTORE st Alaxzdd ¢kE (gamtolsl, M=z -2, 384 1 R 49 33HE)S A3 &
SeK wHal o] Ql4ks) WMslE &1k SiT).

A7) AA ] 2-3 W 2-49F FA3 W o g HEK293T cellol] WHolAES A=A, 2447F 5<F DMEM B Aol
A1 0.1%9) FBSE serum-starved 3}l 1mMe] MgCl, 2 CaCl,& ¥3Fsl= PBSolA| 37?7, 5% CO, A2 1A &
oF ksl & glawlolAl, oW E YR, 3}8HA] 1 WA 49 3EE(Torinl, INK128, AZD8055, GSK2126458)2
23Tl Torine TOCRISONA P31, INK128, AZDS055, GSK2126458 = Selleckchemol Al P43t om
W22l F- 2= LC laboratorydllAl fJ3t3dct. ol%, HAAld 2-49F Fdsk Hoz 2wl B
A A3

=8 %W = 99 A & 4= = upe} o], WolA mTORE L&t AlEo|A SeK vz el <1xkslr) efujulo] Al
o3 AFfES AR, FAXHOR, = 82 mTOR HolA| C1483R, L2427P 2 L2427Qol thst ] hjwjo]xl
A& S6K dde] Q1itks A= Aotk &= 9% mIOR ¥olA| Y1450DE8 Tdshk= AM2zdd g 3nfo]il
Aelet & S6K Ao Qliksl AE Yeld Ao,

mlo

2

o

T 102 nTOR ®WolA| L2427PE dsts Mol glgnte]rle] A =5, 0, 25, 50, 100, 200 Y& (nM)2
2 AP Fo $6 Tl Axs AFRE ehd Aolt),

&+ 2 Lo,taou d SRRYE
18] el o8] AARE Selstelct. son o] Sl S5t sk WA BAT AE 3
sk,

4-2. Thebsh nIOR AslAl A2 Sk vl 1atsh wst sl
AN 315 LT PPOR BT WelA nlORE WA AT FEEA eupulolyl, AuzelRs, ot
S 1A 49 SEE)S AUL F 6k Bge] Qs Mg Helsgr. FAHOR Yol A8 iR
WMol =_R624H, Y1450D, C1483R, R1709H, Y1977K, S2215F, 12427P % 12427Q °]it}.

FAH O, oAl nl0RE WA AT AWMz, S5 1 A 49 RFE A4S AT F 56K @
el glbsl WSHE AT TN % & E vhsh gol, ol nl0RE

Sl Qs oM Fa % S 1 WA 4] SRl od AdEe FAsgor, o ARE
1a 2 1bol vhebd
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AAld 5: TSC1 =& TSC 2 HolAE RH3I= AXE o83, FEo 93 S6K T o] Q143 W3l &9l
Ao 29} T3 WhH o R | HEK293T celloll TSC1 HE+ TSC 2 WHolAlS HAEYSFL, 24A7F ot
ol 0.1%2] FBSE se-rum-starved sFil 1mMe] MgCl, % CaCl,& ¥3Fsl= PBSolA 37C, 5% CO, =4
Bt v gsisint.

<+ DMEM i
o= 1AzE

a8 o, gopupol Al owl2e] s, 8484 1 WA 49 &3 (Torinl, INKI28, AZD8055, GSK2126458)%
23tAt: Torine TOCRISONIA U438l 3L, INK128, AZD8055, GSK2126458 += Selleckchemoll A L4433 o,

oWl 28] F 2= LC laboratoryoll Al J3FATE, o], AAld 49} FU3 WHo 2 g2y B35S AT,

A7) WelAl TSC1 ®a= TSC2E wdshs AlEel] shopuboldl& A2t & S6K whajze] <liksl Msks 1y
om A7 AFAFEA WolA TSClel %?‘i ATE £ 12a % 12bel] YEpRHlew, WolA TSC20 #3 Az
% 13a 2 13bel] vERHTH

T 122 ¥ 12b ¥ = 13a 2 13bell YtERA wle} o], WolA TSC1 T TSC2E wEldts A EA SeK

o] o1AkEl7} gujufolAle] old] A&|E-S Bolakdty. AFz] WolA TSCI HE= TSC2 —% wdshE Ao oﬂuﬂial
T, 38 1 R 49 3gE 4248 Aed $ SeK wld o] <lakal wisE Fsigith. Iyl & 4 9l
= wpe} gro], wWolA] TSC1 B TSC2E waste AXEAA Sk walde] Qibslz} ouzelfs 2 et 1
2] 49 ghgtEol o) AsES E1kat.

AAle] 6: FCD ko] H=zF dH W 44

Kl

mlm 32

£ 7k FCDIT #A7F mTOR A& Hol=A] &1ty ffste] S6 <1bst Tl dah NeuN(A A2 3
A7) el Bk FAZ p.Leu2427Pro frdWolE 7Hzl FCD #24e] 32 dyoA HAdS AlYsi3itt.

ey Wy do] ol ¥ A E(Non-MCD brain specimen): <% (glioblastoma)S ztE 3kx}e] Z9ko] ¢
Fat(tumor free margin)oll A FEAddA AHeln WalgH oz Fgo] gl B H=E AU, <7
zZZ golg](surgical tissue block)®= WA A F A <93k phosphate-buffered(PB) 4% paraformaldehydeoll
A aA3kar, 20% buffered sucroseoll Al WA FZAHA] (cryoprotect) ¥l gelatin-embedded Z2Z Wolz]
(7.5% gelatin in 10% sucrose/PB)EX -80?0A R#3ATE. 5243 (Cryostat-cut section)(10um F7 )<
A=A 28 EFol=(glass slide) ol Edth. A8 AAS FFPE &8lo]=+% citrate buffer2 Y¥Y
9 5SS AP, ol F oA & A F<et PBS-GT(0.2% gelatin 2 0.2% Triton X-100 in PBS)Z =}
tH(block)sta &2 SAER A (stain)dFATE: A4kstE S6 ribosomal T A digk E7] &A|(rabbit
antibody to phosphorylated S6 ribosomal protein)(Ser240/Ser244)(1:100 dilution; 5364, Cell signaling
Technology) @ NeuNell o3t w}-9-~ 3FA (mouse antibody to NeuN)(1:100 dilution; MAB377, Millipore). M=
S PBSE M H3lar thL-o o)xt AR FA(stain)dFATh: wF$-~o] thaF Alexa Fluor 555-conjugated 4
8}A| (Alexa Fluor 555-conjugated goat antibody to mouse)(1:200 dilution; A21422, Invitrogen) % E7|d
3k Alexa Fluor 488-conjugated 94 &A(Alexa Fluor 488-conjugated goat antibody to rabbit)(1:200
dilution; A11008, Invitrogen). Mounting &% (mounting solution)(P36931, Life technology)ol 3¥3t¥l DAPI
= & A Mo ALE3ATE. Leica DMI3000 B =% &w| 7 (inverted microscope)g ©]&3fe] olm|x|E i},
NeuNell %AJ¢l AE 3= 10x thE A Z(objective lens)E o]&3Fe] =A3lAtt; FHo] FH3 A9 (regine)
ol A shte] AlE(subject)d 4 WA 5 BEE A}, AGY 1007 o]/ AEE 7|53k tt. DAPI-Y4
MEL FE AA AE 2 e, FHAME T7]E NeuN SA AENA Image] softwared] As3td 7f
B X2 EZ(automated counting protocol of Imagel] software)(http://rsbweb.nih.gov/ij/)<S ©]&3sle] =
stglom, AV AEAYNE & 14a WA 14fo] YEFAITE.

% 14a WA 14fel YeRd ®le} o], TSC1 P TSC2 fFAWolE 71% FCD64,81,94,98,123 Aol A] 14ikslH
S6 wrElA S 7}21 ANAAEL] F7F S7IEASS BQIsgith. WhHl, Non-FCD HZ# A& olgld F7i7t &
ZAE A okth, & 14b € = 14doll A & = do] S6 Axtslrt Sk AlEe] Hlgo] TSI EE &= lde
2ol4folA & = e vke; o], W ZZ A Serkl Aol <Aty F7Fe A A XS AVE SAHFAL 1
A717F S7Fsk S-S Eelsksic).

AN 7: TSC1 == TSC2 »¢-~ =2d AZ+

2

ox F{O

7-1: TSC1 =¥ TSC2E ElAle & 3} CRISPR/Cas9 vector A&+

pX330 ZEF~u|=(Addgene, #42230)5 T8t %7] ®HEZZoEZ AL838F9TE. QuikChange site-directed
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mutagenesis kit (Stratagene, La Jolla, CA)E A}83}e] sgRNA(single guide ribonucleotide) SFEY Alo]E
9] Bbsl Adta A B9 (GAAGAC)E Bsal(GGTCTC) AsFalF ). o]3 TSC1, TSC2E ©elAlgsl= sghNAS ZHzh Ab
shglon I G714 E-e ofee} 2.

TSC1 : 5'-TGCTGGACTCCTCCACACTG-3' (M ¥ = 31)

xﬁ

TSC2 : 5'-AATCCCAGGTGTGCAGAAGG-3' (MW =Z 32)

o]% mcherry 8% #d¥E7} ¥35 &80 =(U6-sgRNA-Cas9-IRES-mCherry) S THE7] 98}e] IRES3-mCherry-
(L Z82n =g "HEYolER AMESlo] PR 53 F pX330 Zet=m| =9 Cas9 A E3 NLS AE Abelel] AF¢ish
pa=

AF w2 (E14) (GEAFIA2)E olo]AEF A (isof lurane) (0.4L/min of oxygen and isoflurane
vaporizer gauge 3 during surgery operation) .2 w}FH 3Tt AFZF(uterine horn)o] =51, 77 wjo}
(embryo)®] =] (lateral ventricle)ol 2Ald] 19-104 AZ3 TSC1 L= TSC2E EF SR 3H= Ue-sgRNA-
Cas9-IRES-mCherry Zg}xn|=9} 22 3338 7357 $8l9] pCAG-Dsred Ze}2~v = (addgene #11151)8 T+
ste] 3:19] Ml &=E A st ARgelith. M E TR EEavEE 2 WA 3ugy A3 Fast Green(F7252,
Sigma, USA) 2ug/mlS pulled ZA¥(pulled glass capillary)E o]&3le] FA3At. Zelan =i o}
W o] 900mse] 7FZe 100mse] 5¥ 7] "2 ECM830 eletroporator (BTX-harvard apparatus)® 50VE w4
st 7] F (electroporation) 3tth. A7) 3g wlobE ElojubAl gk 3 flashlight(Electron Microscopy
Science, USA)® ¥3& Td3= vpg-2vks /3G

Ao 8: TSC1 E&= TSC2 P92 R A ABAE o5 £4

A 7-200 4 A ZFE A2l w2 (P>56)0 A HE FEstg o, Al AJF A 593 phosphate-buffered(PB)
4% paraformaldehydeoll ] 2A3}ar, 30% buffered sucrosedlA] Al HZ2RA =3l gelatin-embedded FZ
HJo]8](7.5% gelatin in 10% sucrose/PB) =X -80 TolA H#A3}ISC}.

FA4HAB0un FA)E AFs] F7 EEfel= Yol H=3kth. Mounting &9 (mounting solution)(P36931, Life

Fel DAPIE= o Mol Alg3kodth. #bo]2~ LSM780 %7 @w| 4 (Zeiss LSM780 confocal
microscope) S olu|AE ATt A (cortex) W HI|HFH Axe BEE HAFE JF A=
(fluorescence intensity)® WY Zh(gray value)2® A8l LayerlI/IIIelA  LayerV/VIZFA  Imagel
software(http://rsbweb.nih.gov/ij/)E o]&3le] =AH3 ).

technology)ell X
o]

L 15a ¥ %= 15b oA & & A= wked Zo], TSC mhg-2= REe] w32 Ay dsRed ¥ AAAET}
Layer II1/111oA A%l 3 LayerlV,LayerV/VIel 715 9

o] o]Fo A7} US YF3AUTT.
AA 4 9: vt] Q- AEZHA] (Video-Electroencephalography monitoring)

npe 27l A wWl F(>3weeks), Video monitoring™+s Eél Seizure WA FFE &<l
3 AT5S Ak s AU rt. A5 BHY dS(epidural layer)oll $1xI3f A
(Bregma) & 7|02 ZL‘:OQ F-olell 271 (AP+1.8mm, ML+1.5mm), SFI5l 270 (AP-2.4mm, ML£2.4mm) 23
2ol 15 Agste] & 59 AS5S AHsilvl. 49zte] 3E7HE 7 & AY 6A5E Al 2419 A
kel mpg-2d 254 641D F5A4E AldSY. A& ERHD2000  amplifier,  board(Intan
technoloties,USA)E o] &l =Z &% o MATLAB EEGLAB(http://sccn.ucsd.edu/eeglab) & o]&3lo] B3}
o},

=

Ie= 2 = al .
@AW WS JERIE S AT 097, B0 SRR olFeln AN 1B-HY WAE Holn o
= FODIT sk f4he AL sk, Ed, 039 st AQY, nFste 28 4ERE woln 7
grle) Hshs wagte] QA oS woln, Fuasl Baru 24 1ES polt AL HAsYch. W

RlEs 8HF oF 103] FrEsict

AAl¢] 10: TSC1 =& TSC2 vl9-2 2do] NAAE F7] 4
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HAE  FA7F B wl$-~E phosphate-buffered(PB) 4% paraformalde-hyde® Masterflex compact
peristaltic pump(cole-parmer internation-al,USA)E o]&3] ZZ&F(perfusion)S A|&3te] HE HE5}S
t}. A5 A <83 phosphate-buffered(PB) 4% paraformaldehydeolA] 13}al, 30% buffered sucroseol ] ®+
Al FAYA 3 gelatin-embedded =% o] (7.5% gelatin in 10% sucrose/PB)ZEA  -807¢l A
%O}Oﬂﬂr FAAHGun FA)S AR FE Egol= flo =Adrh. A2 g AIZF FF PBS-GT(0.2%
atin @ 0.2% Triton X-100 in PBS)E A}Ft(block)dtar t}&¢ FAEZ M (stain)dtFth: NeuNol| o3t
}—Ori 8} A (mouse antibody to NeuN)(1:500 dilution; MAB377, Millipore). =2 PBSE A|Zl3lal t}&-2] o]
2 AR AM(stain)3FF Tk wfg-2o] e Alexa Fluor 488-conjugated 94 & (Alexa Fluor 488-
conjugated goat antibody to mouse)(1:200 dilution; A11008, Invitrogen), Mounting -&<¥(mounting
solution)(P36931, Life technology)el ¥3F¥ DAPIE 3 Ao ARg3sldth. AFolx LSN780 +%4d &An7H
(Zeiss LSM510 confocal microscope)S ©o]&3te] o|nAE LA}, AAAMES] Z7]= Image] soft-
ware(http://rsbweb.nih.gov/ij/) & ©]&3le] SA3Ath

OQ

CRISPR/Cas9 Ee}2M| =5 o]&ate] TSCl Ex TSC2 FHAE o FaAoz AAT nhe-2oA AANEE
B ARAMEA Bl A717F FrejvlaAl ST ok, sgRNA glo] Fehav=vt W71 vk ABAE
= 2737 §le AS gRlssitt. ol dixad 2dvE Ao A YElvE dysmorphic neuron® 22 ¢F
doltt.

AAle] 110 TSC2 vh-AEEA oE Fo2 QU7 2hdd 4z W3} g2l

A s yehlie 7] g R tiete] ujutolals Fofdt oo MskE #jlEglt. pAH e,
gtgbuto] Al (LC Labs,USA)E 100% ol &h-&ol 20mg/ml 2 3|4 ate] doS vt -20Col A BT, 2yl
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, mTOR ®olAl AAl &S Tdsh= FA7E Adl AAAZ} &2 BA3A Q1 AAAE

I A3, nTR HolA FAAES AVHAEF3 A GG GFP FAEAEL NEA77} vi$ Z7lEods AL &
ZA3ATH (= 18f).

=
M

A b e agE A7 AEE dehls 37 BRRdel dste] eublelde R § 1 wshs

TAAew, etuputo] A3} o= 2] (LC Labs,USA)E 100% A€ol 20mg/ml= 34 ste] Yig vk & -20
CollA] wasiglct. etaputelal s FAEH7] dol dHE 5% polyethleneglycol400 2+ 5% Tweend0 ol 3]4]3}¢]
Ing/ml epfuo] s} 4% ofehe §4E wHEITH wHEOlX &A% U FAPHOR 1 WA 10mg/kge] TR

o
27 FoI3FtH(10mg/kg/d BHFAF, 25 B9).
Torinl(TOCRIS)E 100% N-methyl-2-pyrrolidoneol 25mg/mlZ 3]A1&}e] M-S whE T 20704 BT},
o] & g 50% PEG-400] 3A3te] Img/mlZ Fo &g whESIth whEojzl &g AW FAPHOR
1~10mg/kge] s== 253t 9318 H(10mg/kg/d H74FAF, 25 ).
INK128(Selleckchem) =2 5% 1-methyl-2-pyrrolidionone, 15% polyvinylpyrrolidone K30, 2 80% =l 3|4
3t 0.1mg/ml9] &HS WHE T 25 < 0.3 WA 1.0mg/kg 2 ATF5o] 3.
AZD8055(Selleckchem) #E-S captisol(Cydex)ol] o] 30% M (w/v)S THE T 2.5 WA 20mg/kg=E 257 7
T Fo318i .
GSK2126458S 1% DMSO/30% polyethylene glycol/1% Tween 80 ¢ 0.1lmg/ml¢] YAE wE F (0.1 XA
1.0mg/kg?] HFE& 253 AT T3},
5% 18e, 18g ¥ 18hollA & 4= Q&= niep o], antolile] Fo& st 7] TER
o] A9 YelA grow Izt 3kel v 4 HAY Hopbdgle] Hlnyl SH08 Fo=gE F
oz, T 18folA & 4 A& vhe} Fol, gufujelile] Fo R QIste] Y] FERAA AL vgAH AEe
o] =

7] E3 Fadhs Ae SAskgih

o *191 A w

=9
EHI
TSC-1
WT R22W R204C
Rapamycin + _ R - +
{200nM)

|, W W
L -

56K ““-_--_
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EH2
T5C-2
WT V15471
Rapamyecin . + . +
(200nM)
P-S6K
sek |- AP -
EH3
AKT3
" WT R247H
Rapamycin
(200nM) . 5 : i

P-S6K | —
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Rapamycin ~ 3 - & - T - T
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S6K —— w— W -~
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EH]Ia
WT RE624H ¥1450D C1483R R1709H T1977K 52215F L2427P L2427Q
Rapamycin - - - + - + - £ - £ - + - + - + - +
(200nM)
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Non-FCD
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EH]173
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EHI17c

M
wild type E 0.3 T

o
£ 02
&
=
]
»m
@
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]

p.Leu2427Pro x

E%18a

N
*
In utero electroportion (E14) GFP screening Sizure mnitri ng Rapamycin treatment
at birth (P0) [>3 weeks) after seizure
(10mg/kg/d for 2weeks)
=¥ 18b
Group No. of No. of mice %
GFP+ pups  with seizure
Wild type 8 0 0
p.Leu2427Pro 23 21 91.3
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<110> KOREA ADVANCED INSTITUTE OF SCIENCE AND TECHNOLOGY
Yonsei University, University — Industry Foundation(UIF)
<120> Composition for diagnosis or treatment of intractable epilepsy
<130> DPP20160274KR
<160> 30
<170> KopatentIn 1.71
<210> 1

<11> 7650
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<212> DNA

<213> Homo sapiens
<220><221> gene
<222>  (1)..(7650)

<223> wild type mTOR

<400> 1

atgcttggaa ccggacctge cgceccgecacc accgetgeca ccacatctag caatgtgage 60
gtcctgcage agtttgeccag tggcectaaag agcecggaatg aggaaaccag ggccaaagec 120
gccaaggagce tccagcacta tgtcaccatg gaactccgag agatgagtca agaggagtct 180
actcgcttct atgaccaact gaaccatcac atttttgaat tggtttccag ctcagatgcc 240
aatgagagga aaggtggcat cttggccata gctagectca taggagtgga aggtgggaat 300
gccacccgaa ttggcagatt tgccaactat cttcggaacc tcctccectce caatgaccca 360
gttgtcatgg aaatggcatc caaggccatt ggccgtcttg ccatggcagg ggacactttt 420
accgctgagt acgtggaatt tgaggtgaag cgagccctgg aatggetggg tgcetgaccge 480
aatgagggcc ggagacatge agcetgtectg gttcecteegtg agetggecat cagegtcecct 540
accttcttct tccagcaagt gcaacccttc tttgacaaca tttttgtgge cgtgtgggac 600
cccaaacagg ccatccgtga gggagetgta gecgecctte gtgectgtet gattctcaca 660
acccagcgtg agccgaagga gatgcagaag cctcagtggt acaggcacac atttgaagaa 720
gcagagaagg gatttgatga gaccttggcc aaagagaagg gcatgaatcg ggatgatcgg 780
atccatggag ccttgttgat ccttaacgag ctggtccgaa tcagcagcat ggagggagag 840
cgtctgagag aagaaatgga agaaatcaca cagcagcagc tggtacacga caagtactgc 900
aaagatctca tgggcttcgg aacaaaacct cgtcacatta cccccttcac cagtttccag 960
gctgtacage cccagecagtc aaatgecttg gtggggetge tggggtacag ctctcaccaa 1020
ggcctcatgg gatttgggac ctccceccagt ccagctaagt ccaccctggt ggagagecgg 1080
tgttgcagag acttgatgga ggagaaattt gatcaggtgt geccagtgggt getgaaatge 1140
aggaatagca agaactcgct gatccaaatg acaatcctta atttgttgec ccgettgget 1200
gcattccgac cttectgectt cacagatacc cagtatctcc aagataccat gaaccatgtc 1260
ctaagctgtg tcaagaagga gaaggaacgt acagcggect tccaagecct ggggctactt 1320
tctgtggetg tgaggtctga gtttaaggtc tatttgectc gegtgetgga catcatccga 1380
gcggecctge ccccaaagga cttcecgeccat aagaggcaga aggcaatgca ggtggatgec 1440
acagtcttca cttgcatcag catgctggct cgagcaatgg ggccaggcat ccagcaggat 1500
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atcaaggagc
ctctacgacc
aaaatgctgt
ctggcccatc

agcatcactc

caatttgttc
gaggctgecc
gctcatgtgg
gtagttggga
gagcgctttg
aatgaccagg

atgaaccctg

ttggagcaca
gtctccaatg
ttgaaactga
acaataggag
tttattatca
ctgtggaccc

taccctactt

cgcagagagg
gtgaacattg
aagtcaagtc
ttgcctetgg
gaccagtcac
tcecetgggac

attcgagtct

tcctttgtga
ttctgggtca
gtagctcttg
gtcttcatge

cagctgtttg

tgctggagcec
tgagccgtca
ccetggtect
agctggectce

ttgcecteceg

gccactgtge
gcacctgcetce
ttagccagac
taacagatcc
atgcacacct
tgtttgagat

cctttgtcat

gtgggattgg
cceceecgact
aagatccaga
aattggcaca
tcatggacat
tgggacagtt

tgcttgaggt

ccatccgtgt
gcatgataga
aggattcctc
atgagttcta
tctctcatca
tcaaatgtgt

gtgatgggge

agagccacat
tgaacacctc
ggggtgaatt
atgacaacag

gcgccaacct

catgctggca
gattccacag
tatgcacaaa
tcectggectce

aacgcttgge

ggatcatttc
ccgecetgctce
cgcagtgcaa
tgaccctgac
ggccecaggceg
ccgggagetg

gectttectg

aagaatcaaa
catccgeccc
ccctgatcca
ggttagtgge
gctccaggat
ggtggcecage

gctactgaat

gttagggctt
ccagtccegg
tgactatagc
cccagetgtg
tcacaccatg
gcagttcctg

catccgggaa

cagaccttat
aattcagagc
taagctctac
cccaggeegce

ggatgactac

gtgggactaa
ctaaagaagg
ccecttegec
acgaccctcc

agctttgaat

ctgaacagtg
acaccctcca
gtggtggcag
attcgctact
gagaacttgc
gccatctgea

cgcaagatgc

gagcagagtg
tacatggagc
aacccaggtg
ctggaaatga
tcetetttgt
actggctatg

tttctgaaga

ttaggggctt
gatgcctctg
actagtgaaa
tccatggtgg
gttgtccagg
ccccaggtca

tttttgttce

atggatgaaa
acgatcattc
ctgccccage
attgtctcta

ctgcatttac

gcectgecect
acattcaaga
acccaggcat
ctgaggccag

ttgaaggcca

agcacaagga
tccacctcat
atgtgcttag
gtgtcttgge
aggccttgtt
ctgtgggeeg

tcatccagat

cccgeatget
ctattctgaa
tgatcaataa
ggaaatgggt
tggccaaaag
tagtagagcc

ctgagcagaa

tggatcctta
ctgtcagcct
tgctggtcaa
ccctgatgeg
ccatcacctt
tgcccacgtt

agcagctggg

tagtcaccct
ttctcattga
tgatcccaca
tcaagttact

tgctgectcee
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cactgcagtg
tgggctactg
gcccaaggge
cgatgtgggc

ctctctgacc

gatccgcatg
cagtggccat
caaactgctc
gtccctggac
tgtggctctg
actcagtagc

tttgacagag

ggggcacctg
ggcattaatt
tgtcctggcea
tgatgaactt
gcaggtggct
ctacaggaag

ccagggtaca

caagcacaaa
gtcagaatcc
catgggaaac
gatcttccga
catcttcaag
ccttaacgtc

aatgttggtg

catgagagaa
gcaaattgtg
catgctgegt
ggctgcaatc

tattgttaag

1560
1620
1680
1740

1800

1860
1920
1980
2040
2100
2160

2220

2280
2340
2400
2460
2520
2580

2640

2700
2760
2820
2880
2940
3000

3060

3120
3180
3240
3300

3360
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ttgtttgatg

cgcctgacgg

cgaacactgg
gtttttcage
cgacaccgaa
acacttgctg
caaggggatg
agcaccatca

ctggaatggc

cgctectget
gcatttgtgt
atcgagttgg
gctgaattca
gttctgetgg
gaactggagt

aataagctac

ggagagcetgg
gtggcectatg
atgcgctgcec
tggaccctgg
tggggtttag
catgatgggg

caacagtgca

gagagttaca
gaggttatcc
gagagactgc
tceettgtgg
ggcaagagtg

ccgtetegge

cccctgaage

agtccctgga

accagagccc
tggggaagaa
tcaatcatca
atgaagagga
cattggctag
acctccaaaa

tgagacggct

gggeectgge
cctgetggtce
cccteaccte
tggaacacag
gtgagagagc
tccagaaagg

agcagccgga

agatccaggc
acaagaaaat
tcgaggcectt
ttaatgatga
gtcagtggga
cattttatag

ttgacaaggc

gtcgggcata
agtacaaact
agggctgcca
tcagccctca
gcaggetgge

aacttgacca

tccactgcca

tttcactgac

agaactgcgc
gtaccaaatt
gcgctatgat
ggatcctttg
tggaccagtg
ggeetgggge

gagcctggag

acaggcctac
tgaactgaat
acaagacatc
tgacaagggc
tgccaagtgc
ccccaccect

ggcageggcce

tacctggtat
ggacaccaac
gggggaatgg
gacccaagcec
cagcatggaa
agctgtgctg

cagggacctg

tggggccatg
tgtcccecgag
gcgtatcgta
tgaagacatg
tcttgctcat

tcctetgeca

tctcgaaagg

tatgcctccc

tccacagcca
ttcattccaa
gtgctcatct
atttaccagc
gaaacaggac
gctgccagga

ctgctgaagg

aacccgatgg
gaagatcaac
gctgaagtca
ccectgecac
cgagcatatg
gccattctag

ggagtgttag

gagaaactgc
aaggacgacc
ggtcaactcc
aagatggccc
gaatacacct
gcactgcatc

ctggatgctg

gtttcttgee
cgacgagaga
gaggactggc
agaacctggc
aaaactttag

acagttcacc

cagcgctaga

ggatcattca

tggacacgct
tggtgaataa
gcagaattgt
atcggatgct
ccatgaagaa
gggtctccaa

actcatcatc

ccagggatct
aggatgagct
cacagaccct
tgagagatga
ccaaagcact
aatctctcat

aatatgccat

acgagtggga
cagagctgat
accagcagtg
ggatggctge
gtatgatccc
aggacctctt

aattaactgc

acatgctgtc
tcatccgcca
agaaaatcct
tcaagtatgc
tgttgctcect

ctcaggtgac
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gactgtggac

ccctattgtt

gtcttcactt
agttctggtg
caagggatac
taggagtggc
actgcacgtc
agatgactgg

gcecteectg

cttcaatgct
catcagaagc
cttaaacttg
caatggcatt
acactacaaa
cagcattaat

gaaacacttt

ggatgccectt
gctgggeege
ctgtgaaaag
tgcagctgca
tcgggacacc
ctcecttggcea

gatggcagga

cgagctggag
gatctggtgg
tatggtgegg
aagcctgtgce
gggagttgat

ctatgcctac

3420

3480

3540
3600
3660
3720
3780
3840

3900

3960
4020
4080
4140
4200
4260

4320

4380
4440
4500
4560
4620
4680

4740

4800
4860
4920
4980
5040

5100
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atgaaaaaca

gtccagacca
caggaactgc
ctacagggca
gagcacgacc
gtgctacact
agcgggegcca

actgccagca

accccatcgce
acggtgcectg
caggatacac
gaggccttag
cagctcattg
ctcacagaca

aagtctacca

cacagcaaca
atcctctggce
gaaaggaacg
ggcecccaga
gcccaagagt
tgggacctct

ttagagctgc

ccaggaacat
caagtcatca
gagtttgttt
ctctteggec
agcatccaga
ccccactgtg

ctcaacatcg

tgtggaagag

tgcagcaaca
acaagctcat
tcaatgagag
gcagctggta
acaaacatca
acatcaccaa

ccgagggcag

cgctgcagaa
ccgtccaggg
tcagagttct
tggagggggt
caagaattga
ttggtcggta

cgacagcecg

ccctggtceca
atgagatgtg
tgaaaggcat
ctctgaagga
ggtgcaggaa
attatcatgt

aatatgtttc

atgaccccaa
catccaagca
tccttctaaa
tggttaacac
gatacgctgt
acacactgca

agcatcgcat

tgcccgcaag

ggcccagceat
ggcccgatge
cacaatcccc
caaggcctgg
gaaccaagcc
cgccaccact

caacagtgag

gaaggtcact
cttctteegt
caccttatgg
gaaagccatc
tacgcccaga
ccacccccag

gcacaatgca

gcaggccatg
gcatgaaggc
gtttgaggtg
aacatccttt
gtacatgaaa
gttccgacga

cccaaaactt

ccagccaatc
gaggcceecgg
aggccatgaa
ccttetggec
catcccttta
cgccectceatce

catgttgcgg

atcgatgcct

gccatcgcta
ttcctgaaac
aaagtgctgc
catgegtggg
cgcgatgaga
gccgcecacca

agcgaggceeg

gaggatctgt
tccatctect
tttgattatg
cagattgata
ccettggtgg
gcectceatcet

gccaacaaga

atggtgagcg
ctggaagagg
ctggagccect
aatcaggcct
tcagggaatg
atctcaaagc

ctgatgtgcc

attcgcattc
aaattgacac
gatctgegcce
aatgacccaa
tcgaccaact
cgggactaca

atggctccgg

tccagcacat

ctgaggacca
ttggagagtg
agtactacag
cagtgatgaa
agaagaaact
cggccgecac

agagcaccga

ccaaaaccct
tgtcacgagg
gtcactggcc
cctggctaca
gacgtctcat
acccactgac

ttctgaagaa

aggagctgat
catctcgttt
tgcatgctat
atggtcgaga
tcaaggacct
agctgectca

gggaccttga

agtccatagc
ttatgggcag
aggatgagcg
catctcttcg
cgggectceat
gggagaagaa

actatgacca
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gcagcatttt

gcagcataag
gcagctgaat
cgcegecaca
cttcgaagct
gegtcatgec
tgccaccacc

gaacagcccce

cctgatgtac
caacaacctc
agatgtcaat
ggttatacct
tcaccagctt
agtggcttct

catgtgtgag

ccgagtggec
gtactttggg
gatggaacgg
tttaatggag
cacccaagcc
gctcacatcce

attggctgtg

accgtctttg
caacggacat
tgtgatgcag
gaaaaacctc
tggetgggtt
gaagatcctt

cttgactctg

5160

5220
5280
5340
5400
5460
5520

5580

5640
5700
5760
5820
5880
5940

6000

6060
6120
6180
6240
6300
6360

6420

6480
6540
6600
6660
6720
6780

6840
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atgcagaagg tggaggtgtt
aagctgcectgt ggctgaaaag
acccgttctt tagcggtcat
ccatccaacc tgatgctgga
tgctttgagg ttgctatgac
agaatgttga ccaatgctat

cacacagtga tggaggtgct

tttgtctatg accccttget
cgatcccgaa cgaggacgga
gtggaacttg gagagccagce
tctttcattg gagacggttt
attaacaggg ttcgagataa
gttccaacgc aagttgagcet

tgctatattg gectggtgecce

<210> 2
<211> 2549
<212> PRT

<213> Homo sapiens

tgagcatgcc
ccccagetcec
gtcaatggtt
ccgtctgagt
ccgagagaag
ggaggttaca

gcgagagceac

gaactggagg
ttcctactcet
ccataagaaa
ggtgaaacca
gctcactggt
gctcatcaaa

tttctggtaa

gtcaataata
gaggtgtggt
gggtatattt
gggaagatcc
tttccagaga
ggcctggatg

aaggacagtg

ctgatggaca
gctggccagt
acggggacca
gaggccctaa
cgggacttct

caagcgacat

cagctgggga
ttgaccgaag
taggcetggg
tgcacattga
agattccatt
gcaactacag

tcatggccgt

caaataccaa
cagtcgaaat
cagtgccaga
ataagaaagc
ctcatgatga

cccatgaaaa

cgacctggcec
aaccaattat
agatagacac
ctttggggac
tagactaaca
aatcacatgc

gctggaagcec

aggcaacaag
tttggacggt
atctattcat
tatccagatt
cactttggat

cctctgcecag

<220><221> PEPTIDE

<222> (1)..(2549)

<223> wild type mTOR

<400> 2

Met Leu Gly Thr Gly Pro Ala Ala Ala Thr Thr Ala Ala Thr Thr Ser
1 5 10 15

Ser Asn Val Ser Val Leu Gln Gln Phe Ala Ser Gly Leu Lys Ser Arg

20 25 30
Asn Glu Glu Thr Arg Ala Lys Ala Ala Lys Glu Leu GIn His Tyr Val

35 40 45

Thr Met Glu Leu Arg Glu Met Ser Gln Glu Glu Ser Thr Arg Phe Tyr
50 55 60
Asp Gln Leu Asn His His Ile Phe Glu Leu Val Ser Ser Ser Asp Ala

65 70 75 80
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6900
6960
7020
7080
7140
7200

7260

7320
7380
7440
7500
7560
7620

7650

S50l 10-2583910



Asn Glu Arg Lys Gly Gly Ile Leu Ala
85

Glu Gly Gly Asn Ala Thr Arg Ile Gly

100 105

Asn Leu Leu Pro Ser Asn Asp Pro Val

115 120
Ala Ile Gly Arg Leu Ala Met Ala Gly
130 135
Val Glu Phe Glu Val Lys Arg Ala Leu
145 150
Asn Glu Gly Arg Arg His Ala Ala Val
165
Ile Ser Val Pro Thr Phe Phe Phe Gln

180 185

Asn Ile Phe Val Ala Val Trp Asp Pro
195 200
Ala Val Ala Ala Leu Arg Ala Cys Leu
210 215

Pro Lys Glu Met G

n Lys Pro Gln Trp

225 230

Ala Glu Lys Gly Phe Asp Glu Thr Leu
245

Arg Asp Asp Arg Ile His Gly Ala Leu

260 265
Arg Ile Ser Ser Met Glu Gly Glu Arg
275 280
[le Thr Gln GIn Gln Leu Val His Asp
290 295
Gly Phe Gly Thr Lys Pro Arg His Ile
305 310

Ala Val Gln Pro GIn Gln Ser Asn Ala

Ile Ala Ser
90

Arg Phe Ala

Val Met Glu

Asp Thr Phe

140

Glu Trp Leu
155

Leu Val Leu

170

Lys Gln Ala

Ile Leu Thr
220
Tyr Arg His
235
Ala Lys Glu
250

Leu Ile Leu

Leu Arg Glu

Lys Tyr Cys

300

Thr Pro Phe
315

Leu Val Gly

Leu Ile Gly Val
95
Asn Tyr Leu Arg
110

Met Ala Ser Lys

125

Thr Ala Glu Tyr

Gly Ala Asp Arg

160

Arg Glu Leu Ala
175

Pro Phe Phe Asp

190

Ile Arg Glu Gly
205

Thr Gln Arg Glu

Thr Phe Glu Glu

240

Lys Gly Met Asn
255

Asn Glu Leu Val

270
Glu Met Glu Glu
285

Lys Asp Leu Met

Thr Ser Phe Gln

320

Leu Leu Gly Tyr
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Ser

Lys

Lys

Asn

385

Met

Lys

Pro

465

Thr

Leu

Pro

Leu

545

Leu

Ser

Ser

Phe

370

Ser

Phe

Asn

Phe

Val
450

Lys

Val

Ser

530

Val

Ala

His Gln

340
Thr Leu
355

Asp Gln

Leu Ile

Arg Pro

His Val

420

435

Tyr Leu

Asp Phe

Phe Thr

Gln Asp

500
Pro Ala
515

Leu Lys

Leu Met

His Gln

325

Gly Leu Met

Val Glu Ser

Val Cys Gln

375

GIn Met Thr
390

Ser Ala Phe

405

Leu Ser Cys

Leu Gly Leu

Pro Arg Val
455
Ala His Lys

470

Cys Ile Ser
485

Ile Lys Glu

Leu Thr Ala

Lys Asp Ile
535

His Lys Pro

550
Leu Ala Ser

565

330

Gly Phe Gly
345

Arg Cys Cys

360

Trp Val Leu

Ile Leu Asn

Thr Asp Thr

410
Val Lys Lys
425
Leu Ser Val
440

Leu Asp Ile

Arg Gln Lys

Met Leu Ala

Leu Leu Glu
505

Val Leu Tyr

520

Gln Asp Gly

Leu Arg His

Pro Gly Leu

570

Thr

Arg

Lys

Leu

395

475

Arg

Pro

Asp

Leu

Pro

555

Thr

Ser

Asp

Cys

380

Leu

Tyr

Lys

Val

Arg

460

Met

Met

Leu

Leu

540

Thr

335

Pro Ser Pro
350

Leu Met Glu

365

Arg Asn Ser

Pro Arg Leu

Leu Gln Asp

415
Glu Arg Thr
430
Arg Ser Glu
445

Ala Ala Leu

GIn Val Asp

Met Gly Pro
495
Leu Ala Val
510
Ser Arg Gln
525

Lys Met Leu

Met Pro Lys

Leu Pro Glu

975
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Lys

400

Thr

Phe

Pro

Ser

560

Ala
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Ser

His

Thr

625

Ser

Tyr

Phe
705

Met

Ser

Arg

Asp

785

Thr

Val

Asp Val

Phe Glu

595

Phe Leu

610

Cys Ser

His Val

Lys Leu

Cys Val

675

Asn Pro

Leu Thr

Ala Arg

755

Pro Tyr

770

Pro Asp

Ile Gly

Asp Glu

Gly Ser
580

Gly His

Asn Ser

Arg Leu

Val Ser

645
Leu Val
660

Leu Ala

Asn Leu

Arg Glu

Ala Phe

725
Glu Leu
740

Met Leu

Met Glu

Pro Asp

Glu Leu
805
Leu Phe

820

[le Thr Leu Ala Leu Arg Thr Leu Gly Ser Phe

Ser Leu Thr
600
Glu His Lys

615

Leu Thr Pro
630

Gln Thr Ala

Val Gly Ile

Ser Leu Asp
680

Gln Ala Leu

Leu Ala Ile
710

Val Met Pro

Glu His Ser

Gly His Leu

760

Pro Ile Leu
775

Pro Asn Pro

790

Ala Gln Val

Ile Ile Ile

585

Ser

Val

Thr

665

Glu

Phe

Cys

Phe

745

Val

Lys

Gly

Ser

Met

825

590
Phe Val Arg His Cys Ala Asp
605
Ile Arg Met Glu Ala Ala Arg

620

Ile His Leu Ile Ser Gly His
635 640

GIn Val Val Ala Asp Val Leu

650 655

Asp Pro Asp Pro Asp Ile Arg

670
Arg Phe Asp Ala His Leu Ala
685

Val Ala Leu Asn Asp Gln Val

700

Thr Val Gly Arg Leu Ser Ser

715 720
Leu Arg Lys Met Leu Ile Gln
730 735
Ile Gly Arg Ile Lys Glu Gln

750

Ser Asn Ala Pro Arg Leu Ile

765

Ala Leu Ile Leu Lys Leu Lys
780
Val Ile Asn Asn Val Leu Ala
795 800
Gly Leu Glu Met Arg Lys Trp
810 815
Asp Met Leu Gln Asp Ser Ser

830
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Leu Leu Ala Lys Arg

Ala Ser

850
Leu Glu
865

Arg Arg

Tyr Lys

Ser Ala

Tyr Ser

930
Glu Phe
945

Asp Gln

Phe Ile

Val Met

Arg Glu
1010

Ser His

1025

Phe Trp

Glu Gln

GIn Leu

835

Thr

Val

His

Val

915

Thr

Tyr

Ser

Phe

Pro
995

Phe

Val

Gly Tyr

Leu Leu

885

Lys Val

900

Ser Leu

Ser Glu

Pro Ala

Leu Ser

965

Lys Ser

980

Thr Phe

Leu Phe

Arg Pro

Met Asn

1045

GIn Val Ala Leu Trp Thr Leu Gly Gln Leu Val

840 845
Val Val Glu Pro Tyr Arg Lys Tyr Pro Thr Leu
855 860
Asn Phe Leu Lys Thr Glu Gln Asn Gln Gly Thr
870 875 880
Arg Val Leu Gly Leu Leu Gly Ala Leu Asp Pro
890 895
Asn Ile Gly Met Ile Asp Gln Ser Arg Asp Ala

905 910

Ser Glu Ser Lys Ser Ser Gln Asp Ser Ser Asp
920 925
Met Leu Val Asn Met Gly Asn Leu Pro Leu Asp
935 940
Val Ser Met Val Ala Leu Met Arg Ile Phe Arg
950 955 960
His His His Thr Met Val Val GIn Ala Ile Thr
970 975

Leu Gly Leu Lys Cys Val Gln Phe Leu Pro Gln

985 990
Leu Asn Val Ile Arg Val Cys Asp Gly Ala Ile
1000 1005
Gln Gln Leu Gly Met Leu Val Ser Phe Val Lys
1015 1020

Tyr Met Asp Glu Ile Val Thr Leu Met Arg Glu

1030 1035 1040

Thr Ser Ile Gln Ser Thr Ile Ile Leu Leu Ile

1050 1055

Ile Val Val Ala Leu Gly Gly Glu Phe Lys Leu Tyr Leu Pro

1060

1065 1070

Ile Pro His Met Leu Arg Val Phe Met His Asp Asn Ser Pro
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1075 1080 1085
Gly Arg Ile Val Ser Ile Lys Leu Leu Ala Ala Ile Gln Leu Phe Gly
1090 1095 1100
Ala Asn Leu Asp Asp Tyr Leu His Leu Leu Leu Pro Pro Ile Val Lys
1105 1110 1115 1120

Leu Phe Asp Ala Pro Glu Ala Pro Leu Pro Ser Arg Lys Ala Ala Leu

1125 1130 1135
Glu Thr Val Asp Arg Leu Thr Glu Ser Leu Asp Phe Thr Asp Tyr Ala
1140 1145 1150
Ser Arg Ile Ile His Pro Ile Val Arg Thr Leu Asp Gln Ser Pro Glu
1155 1160 1165
Leu Arg Ser Thr Ala Met Asp Thr Leu Ser Ser Leu Val Phe Gln Leu
1170 1175 1180
Gly Lys Lys Tyr Gln Ile Phe Ile Pro Met Val Asn Lys Val Leu Val

1185 1190 1195 1200

Arg His Arg Ile Asn His Gln Arg Tyr Asp Val Leu Ile Cys Arg Ile
1205 1210 1215
Val Lys Gly Tyr Thr Leu Ala Asp Glu Glu Glu Asp Pro Leu Ile Tyr
1220 1225 1230
Gln His Arg Met Leu Arg Ser Gly Gln Gly Asp Ala Leu Ala Ser Gly
1235 1240 1245
Pro Val Glu Thr Gly Pro Met Lys Lys Leu His Val Ser Thr Ile Asn
1250 1255 1260

Leu Gln Lys Ala Trp Gly Ala Ala Arg Arg Val Ser Lys Asp Asp Trp

1265 1270 1275 1280
Leu Glu Trp Leu Arg Arg Leu Ser Leu Glu Leu Leu Lys Asp Ser Ser
1285 1290 1295
Ser Pro Ser Leu Arg Ser Cys Trp Ala Leu Ala Gln Ala Tyr Asn Pro
1300 1305 1310
Met Ala Arg Asp Leu Phe Asn Ala Ala Phe Val Ser Cys Trp Ser Glu
1315 1320 1325

Leu Asn Glu Asp Gln Gln Asp Glu Leu Ile Arg Ser Ile Glu Leu Ala
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1330 1335 1340

Leu Thr Ser Gln Asp Ile Ala Glu Val Thr Gln Thr Leu Leu Asn Leu
1345 1350 1355 1360
Ala Glu Phe Met Glu His Ser Asp Lys Gly Pro Leu Pro Leu Arg Asp
1365 1370 1375
Asp Asn Gly Ile Val Leu Leu Gly Glu Arg Ala Ala Lys Cys Arg Ala
1380 1385 1390
Tyr Ala Lys Ala Leu His Tyr Lys Glu Leu Glu Phe Gln Lys Gly Pro
1395 1400 1405

Thr Pro Ala Ile Leu Glu Ser Leu Ile Ser Ile Asn Asn Lys Leu Gln

1410 1415 1420
Gln Pro Glu Ala Ala Ala Gly Val Leu Glu Tyr Ala Met Lys His Phe
1425 1430 1435 1440
Gly Glu Leu Glu Ile Gln Ala Thr Trp Tyr Glu Lys Leu His Glu Trp
1445 1450 1455
Glu Asp Ala Leu Val Ala Tyr Asp Lys Lys Met Asp Thr Asn Lys Asp
1460 1465 1470
Asp Pro Glu Leu Met Leu Gly Arg Met Arg Cys Leu Glu Ala Leu Gly

1475 1480 1485

Glu Trp Gly Gln Leu His Gln Gln Cys Cys Glu Lys Trp Thr Leu Val
1490 1495 1500
Asn Asp Glu Thr Gln Ala Lys Met Ala Arg Met Ala Ala Ala Ala Ala
1505 1510 1515 1520
Trp Gly Leu Gly Gln Trp Asp Ser Met Glu Glu Tyr Thr Cys Met Ile
1525 1530 1535
Pro Arg Asp Thr His Asp Gly Ala Phe Tyr Arg Ala Val Leu Ala Leu
1540 1545 1550

His Gln Asp Leu Phe Ser Leu Ala Gln Gln Cys Ile Asp Lys Ala Arg

1555 1560 1565
Asp Leu Leu Asp Ala Glu Leu Thr Ala Met Ala Gly Glu Ser Tyr Ser

1570 1575 1580
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Arg Ala Tyr Gly Ala Met Val Ser Cys His Met Leu Ser Glu Leu Glu

1585 1590 1595 1600

Glu Val Ile Gln Tyr Lys Leu Val Pro Glu Arg Arg Glu Ile Ile Arg
1605 1610 1615

Gln Ile Trp Trp Glu Arg Leu Gln Gly Cys Gln Arg Ile Val Glu Asp

1620 1625 1630

Trp Gln Lys Ile Leu Met Val Arg Ser Leu Val Val Ser Pro His Glu
1635 1640 1645
Asp Met Arg Thr Trp Leu Lys Tyr Ala Ser Leu Cys Gly Lys Ser Gly
1650 1655 1660
Arg Leu Ala Leu Ala His Lys Thr Leu Val Leu Leu Leu Gly Val Asp
1665 1670 1675 1680
Pro Ser Arg Gln Leu Asp His Pro Leu Pro Thr Val His Pro Gln Val
1685 1690 1695

Thr Tyr Ala Tyr Met Lys Asn Met Trp Lys Ser Ala Arg Lys Ile Asp

1700 1705 1710
Ala Phe Gln His Met Gln His Phe Val Gln Thr Met Gln Gln Gln Ala
1715 1720 1725
Gln His Ala Ile Ala Thr Glu Asp Gln GIn His Lys Gln Glu Leu His
1730 1735 1740
Lys Leu Met Ala Arg Cys Phe Leu Lys Leu Gly Glu Trp GIn Leu Asn
1745 1750 1755 1760
Leu Gln Gly Ile Asn Glu Ser Thr Ile Pro Lys Val Leu Gln Tyr Tyr

1765 1770 1775

Ser Ala Ala Thr Glu His Asp Arg Ser Trp Tyr Lys Ala Trp His Ala
1780 1785 1790
Trp Ala Val Met Asn Phe Glu Ala Val Leu His Tyr Lys His Gln Asn
1795 1800 1805
GIn Ala Arg Asp Glu Lys Lys Lys Leu Arg His Ala Ser Gly Ala Asn
1810 1815 1820
Ile Thr Asn Ala Thr Thr Ala Ala Thr Thr Ala Ala Thr Ala Thr Thr

1825 1830 1835 1840
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Thr Ala Ser Thr Glu Gly Ser Asn Ser Glu Ser Glu Ala Glu Ser Thr

1845 1850 1855
Glu Asn Ser Pro Thr Pro Ser Pro Leu Gln Lys Lys Val Thr Glu Asp
1860 1865 1870
Leu Ser Lys Thr Leu Leu Met Tyr Thr Val Pro Ala Val GIn Gly Phe
1875 1880 1885
Phe Arg Ser Ile Ser Leu Ser Arg Gly Asn Asn Leu Gln Asp Thr Leu
1890 1895 1900
Arg Val Leu Thr Leu Trp Phe Asp Tyr Gly His Trp Pro Asp Val Asn

1905 1910 1915 1920

Glu Ala Leu Val Glu Gly Val Lys Ala Ile Gln Ile Asp Thr Trp Leu
1925 1930 1935
GIn Val Ile Pro Gln Leu Ile Ala Arg Ile Asp Thr Pro Arg Pro Leu
1940 1945 1950
Val Gly Arg Leu Ile His Gln Leu Leu Thr Asp Ile Gly Arg Tyr His
1955 1960 1965
Pro Gln Ala Leu Ile Tyr Pro Leu Thr Val Ala Ser Lys Ser Thr Thr
1970 1975 1980

Thr Ala Arg His Asn Ala Ala Asn Lys Ile Leu Lys Asn Met Cys Glu

1985 1990 1995 2000
His Ser Asn Thr Leu Val Gln GIn Ala Met Met Val Ser Glu Glu Leu
2005 2010 2015
Ile Arg Val Ala Ile Leu Trp His Glu Met Trp His Glu Gly Leu Glu
2020 2025 2030
Glu Ala Ser Arg Leu Tyr Phe Gly Glu Arg Asn Val Lys Gly Met Phe
2035 2040 2045
Glu Val Leu Glu Pro Leu His Ala Met Met Glu Arg Gly Pro Gln Thr

2050 2055 2060

Leu Lys Glu Thr Ser Phe Asn Gln Ala Tyr Gly Arg Asp Leu Met Glu
2065 2070 2075 2080

Ala Gln Glu Trp Cys Arg Lys Tyr Met Lys Ser Gly Asn Val Lys Asp
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2085 2090 2095
Leu Thr Gln Ala Trp Asp Leu Tyr Tyr His Val Phe Arg Arg Ile Ser
2100 2105 2110
Lys Gln Leu Pro Gln Leu Thr Ser Leu Glu Leu Gln Tyr Val Ser Pro
2115 2120 2125

Lys Leu Leu Met Cys Arg Asp Leu Glu Leu Ala Val Pro Gly Thr Tyr

2130 2135 2140
Asp Pro Asn Gln Pro Ile Ile Arg Ile Gln Ser Ile Ala Pro Ser Leu
2145 2150 2155 2160
Gln Val Ile Thr Ser Lys Gln Arg Pro Arg Lys Leu Thr Leu Met Gly
2165 2170 2175
Ser Asn Gly His Glu Phe Val Phe Leu Leu Lys Gly His Glu Asp Leu
2180 2185 2190
Arg Gln Asp Glu Arg Val Met Gln Leu Phe Gly Leu Val Asn Thr Leu

2195 2200 2205

Leu Ala Asn Asp Pro Thr Ser Leu Arg Lys Asn Leu Ser Ile Gln Arg
2210 2215 2220
Tyr Ala Val Ile Pro Leu Ser Thr Asn Ser Gly Leu Ile Gly Trp Val
2225 2230 2235 2240
Pro His Cys Asp Thr Leu His Ala Leu Ile Arg Asp Tyr Arg Glu Lys
2245 2250 2255
Lys Lys Ile Leu Leu Asn Ile Glu His Arg Ile Met Leu Arg Met Ala
2260 2265 2270

Pro Asp Tyr Asp His Leu Thr Leu Met Gln Lys Val Glu Val Phe Glu

2275 2280 2285
His Ala Val Asn Asn Thr Ala Gly Asp Asp Leu Ala Lys Leu Leu Trp
2290 2295 2300
Leu Lys Ser Pro Ser Ser Glu Val Trp Phe Asp Arg Arg Thr Asn Tyr
2305 2310 2315 2320
Thr Arg Ser Leu Ala Val Met Ser Met Val Gly Tyr Ile Leu Gly Leu
2325 2330 2335

Gly Asp Arg His Pro Ser Asn Leu Met Leu Asp Arg Leu Ser Gly Lys
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2340 2345 2350

Ile Leu His Ile Asp Phe Gly Asp Cys Phe Glu Val Ala Met Thr Arg
2355 2360 2365
Glu Lys Phe Pro Glu Lys Ile Pro Phe Arg Leu Thr Arg Met Leu Thr
2370 2375 2380
Asn Ala Met Glu Val Thr Gly Leu Asp Gly Asn Tyr Arg Ile Thr Cys
2385 2390 2395 2400
His Thr Val Met Glu Val Leu Arg Glu His Lys Asp Ser Val Met Ala
2405 2410 2415

Val Leu Glu Ala Phe Val Tyr Asp Pro Leu Leu Asn Trp Arg Leu Met

2420 2425 2430
Asp Thr Asn Thr Lys Gly Asn Lys Arg Ser Arg Thr Arg Thr Asp Ser
2435 2440 2445
Tyr Ser Ala Gly Gln Ser Val Glu Ile Leu Asp Gly Val Glu Leu Gly
2450 2455 2460
Glu Pro Ala His Lys Lys Thr Gly Thr Thr Val Pro Glu Ser Ile His
2465 2470 2475 2480
Ser Phe Ile Gly Asp Gly Leu Val Lys Pro Glu Ala Leu Asn Lys Lys

2485 2490 2495

Ala Ile Gln Ile Ile Asn Arg Val Arg Asp Lys Leu Thr Gly Arg Asp
2500 2505 2510
Phe Ser His Asp Asp Thr Leu Asp Val Pro Thr Gln Val Glu Leu Leu
2515 2520 2525
Ile Lys GIn Ala Thr Ser His Glu Asn Leu Cys Gln Cys Tyr Ile Gly
2530 2535 2540

Trp Cys Pro Phe Trp

2545

<210> 3
<211> 3495
<212> DNA

<213> Homo sapiens

<220><221> gene
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<222> (1

). .(3495)

<223> wild type TSC1

<400> 3
atggcccaac
gtgcgggacg
cttgtaaaca
ctgaccacct
ggcaaagecg

ccatcttgga

aagatggaca
ccaatgattc
ctgtcatcat
catgccagtg
tcetttttge
aagccaatga

gaactggacc

aaaatctctc
atctcagccc
cagaatagct
aatatgccag
ccaccacaag
tctcctggaa

gcaggtggaa

tgtcattcgg
aaggaagaga
gacagaggat
gggtttttag
gcaatatcta

ggaggetttg

aagcaaatgt
acgtgacagc
ccttggtgga
tgcaagagcc
ccactcgttt

agcataagct

ctgacgtcgt
cacagtctgg
ggtgcctgaa
tgtacgcact
gttctcatta
tggagcatgt

ctcgaaggtg

tggatcccac
gctttectcea
atgggtgtgc
ggcagctacc
ctactctttg
atgtcccacc

aaggaactcc

atgactacgt
gaatggattc
cagaagagcc
gtgatctggce
gagaactttc

actctccctt

cggggagcett
tgtctttaaa
ttattacctg
acatgacaag
atccatcctce

ctctcaagca

tgtcctcaca
gaaacagcat
gaaaccaggce
ctttcatcgc
cagtatgaaa
gcgaattcat

gaagagatta

agaagcctca
tcgttcagcec
tacttctacc
tcagactctg
gagcccatct
tgatctgtca

tctgggaacc

gcacatttca
tgcaagacca
acctggcagc
ctctgaagaa
tgagatcacc

ttaccgagac

cttgccatgc
gagaacctca
gaaaccagct
cacctcttgg
tcgttactgg

cctettttge

acaggcgtct
cttcttgatt
cacgtggegg
ctttatggaa
gaaaacctgg
ccggaattag

gaaactcatg

tatgaagatg
gatgtcacca
ccttactcca
agttccccat
atggtttgtg
cacccttaca

ccagcaacct

ctcceccagg
tgtctacaca
aaaggttctg
gatagtattg
acagcagagg

agtctcccag

tggactcccc
attctgaccg
ctcagccggce
acaggattaa
gtcatgtcat

cttctttact

tggtgttgat
tctttgacat
aagtctatct
tgtacccttg
agacttttga
tgactggatc

atgttgtgat

gctattetgt
ccagccctta
cgtcteggcet
cgacacggct
gtatgaccac
gtaaagtctt

ctectectcece

ccacagtcac
gacaacacca
tcactctaag
aaaaagataa
cagagcctgt

gttctcageg
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catgctgggt
tggcectatg
attgcacatc
cgaatatgtg
aagactgcag

aaaatgtctc

aaccatgcta
ttttggcecegt
cgtccatctce
caacttcgtc
agaagtggtc
caaggaccat

cgagtgtgcc

gtctcaccaa
tgctgacaca
gatgttgtta
gataactgaa
tcctecaact
tggtacaact

agccccactce

accccccagg
tcttctgaat
tgatcttcca
agaagaagct
ggttcctcega

gaagacccac

60
120
180
240
300

360

420
480
540
600
660
720

780

840
900
960
1020
1080
1140

1200

1260
1320
1380
1440
1500

1560
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tcggcagect

gacaagcttg
agtgctgatg
ttcactccca
ccteceeecegt
atcaggaaga
ccctetacct

agcaaggagc

ggctctecte
cagttactct
cgcaaggtga
aagttacaag
tacaatcagc
cagctgcagc

gaggactgca

gtgtgtcaca
gtccagcagce
ctctatttgg
aaagccgcct
aggcttgata
caccttecttt

ctgcaggccg

gagatcttag
gaaaaagcag
tcagattcca
cccaggcecca
agcagcagcg
agtcggtggg

cttcccagtt

ccagttctca

ggcctgacac
aaagccctgce
gtccttgtaa
atgatcatct
ctgaggagct
ccccaatgga

tgaacaagtt

cttcagatga
atgagcegttt
tcaaagcagc
agaaggacat
tccaggagca
atgaccgaga

ggaacatgat

ctgagctgct
agatggagtt
aacaactgca
atcggaaaga
cctcccaaaa
tggaacagaa

cagagagcag

atttatatgg
aagcagctga
tggtagggca
gcagcgeccg
agctttctac
agacgactat

caaaaagctt

gggcgccagce

accaaagcaa
gggagacagg
aattccacct
ttttgaggtg
gttaaagaaa
agtgctggac

gectttacce

gatccgcacc
taagaggcag
agctctggag
ccagatgtgg
gcgtgacact
ggaattctac

tgecggagetg

gctcagtcag
cttgaacagg
gaacaagcac
gctagaaaaa
acggattttg
gaaatatcta

gtatgaggct

caggttggag
agcagcagaa
caatgaagag
gggcagtagt
cccagagaaa
gggagaageg

cctgggtatg

gtgaaccctg

gectttactce
gaatgccaga
ccgacgagag
gcattgccaa
gcaaaaggaa
agactgatac

agcaagtctg

ctccgagacc
cagcatgccc
gaacataatg
aaggttagtc
atggtaacca
aaccagagcc

cggatagaac

gtttcccaaa
cagctgttgg
tcagatacca
aacagaagcc
gaactggaat
gaggatgtca

cagaaaagga

aaagatggcc
gaaaggcttg
gcatctggcc
ggaagcagag
cccccacacce
tctgccagca

aaggctcgag

agcctttaca

ccatagacct
cttctttgga
tgggetttgg
agacagccca
acacagagga
agcagggage

tcgactggac

agttgctttt
tccggaacag
ctgccatgaa
tgcagaaaga
agctccacag
aggaattaca

tgaagaaggc

agctctcaaa
ttcttgggga
caaaggaagt
atgttctcca
ctcacctggc
aactccaggc

taacccaggt

tcctgaaaaa
actgttgtaa
acaacggtga
gtggtggagg
agagggcagg
tceecaccac

agttatttcg
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ctccteectg

gecectgegge
gaccagtatc
aagcggegceag
tcattttgtc
agatggtgtg
agacgcgcac

ccactttgga

actgcacaac
geggcetecte
agatcagttg
acaagctaga
ccagatcaga
gacgaagctg

Caacaacaag

cagtgagtcg
ggtcaacgag
agaaatgatg
gcagactcag
caagaaagac
aagaggacag

gtttgaattg

acttgaagaa
tgacgggtgc
gaccaagacc
cagcagcagc
cccattcagce
tgtgggctca

taataagagc

1620

1680
1740
1800
1860
1920
1980

2040

2100
2160
2220
2280
2340
2400

2460

2520
2580
2640
2700
2760
2820

2880

2940
3000
3060
3120
3180
3240

3300

S=50ol 10-2583910



gagagccagt gtgatgagga cggcatgacc agtagecttt ctgagagcect aaagacagaa
ctgggcaaag acttgggtgt ggaagccaag attcccctga acctagatgg ccctcacccg

tctceeccga ccccggacag tgttggacag ctacatatca tggactacaa tgagactcat

catgaacaca gctaa

<210> 4

<211> 1164

<212> PRT

<213> Homo sapiens
<220><221> PEPTIDE
<222>  (1)..(1164)
<223> wild type TSC1

<400> 4

Met Ala Gln Gln Ala Asn Val Gly Glu Leu Leu Ala Met Leu

1 5
Pro Met Leu Gly Val Arg
20
Leu Asn Ser Asp Arg Gly
35
Tyr Leu Glu Thr Ser Ser
50
Gln Glu Pro His Asp Lys

65 70

Gly Lys Ala Ala Thr Arg
85
Ile Arg Leu Gln Pro Ser
100
Leu Pro Ser Leu Leu Lys
115
Leu Thr Thr Gly Val Leu
130

GIn Ser Gly Lys Gln His

145 150

10
Asp Asp Val Thr
25
Pro Met Leu Val
40
GIln Pro Ala Leu
95

His Leu Leu Asp

Leu Ser Ile Leu
90

Trp Lys His Lys

105
Cys Leu Lys Met
120
Val Leu Ile Thr
135

Leu Leu Asp Phe

Ala Val Phe Lys
30
Asn Thr Leu Val
45
His Ile Leu Thr
60
Arg Ile Asn Glu

75

Ser Leu Leu Gly

Leu Ser Gln Ala
110
Asp Thr Asp Val
125
Met Leu Pro Met
140

Phe Asp Ile Phe

155
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Asp Ser

15

Glu Asn

Asp Tyr

Thr Leu

Tyr Val
80

His Val

95

Pro Leu

Val Val

Ile Pro

Gly Arg

160

3360
3420
3480

3495
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Leu Ser

Leu Val

Gly Met

Met Lys

210

Glu His
225

Glu Leu

Asp Gly

Ser Ala

290
Gly Cys
305

Asn Met

Leu Ile

Cys Gly

Leu Ser

370
Gly Thr
385

Cys His

Ser

His

Tyr

195

Val

Asp

Cys

Tyr

275

Asp

Pro

Thr

Met

355

His

Pro

Ser

Trp Cys Leu Lys

165
Leu His
180

Pro Cys

Asn Leu

Arg Ile

Pro Arg

245
Ala Lys
260

Ser Val

Val Thr

Thr Ser

325
Glu Pro
340

Thr Thr

Pro Tyr

Leu Gly

Asp Asp

405

Asn

His
230

Arg

Ser

Thr

Thr

310

Leu

Pro

Pro

Ser

Thr
390

Tyr

Ser

Phe

Thr

215

Pro

Trp

Ser

His

Ser

295

Pro

Pro

Pro

Lys
375

Pro

Val

Lys

Val

Val

200

Phe

Lys

Leu

280

Pro

Tyr

Thr
360

Val

Ala

His

Pro

Tyr

185

Ser

Leu

Arg

Asp

265

Tyr

Ser

Thr

Thr

345

Ser

Phe

Thr

Ile

Gly His
170

Ala Leu

Phe Leu

Val Thr

235
Leu Glu
250

Pro Thr

Ser Ala

Ala Asp

Thr Ser

315
Leu Ser
330

Leu Trp

Pro Gly

Gly Thr

Ser Pro
395
Ser Leu

410

Val Ala Glu Val

Phe

Arg

Val

220

Thr

Arg

Thr

300

Arg

Ser

Ser

Asn

Thr
380

Pro

Pro

His

Ser

205

Lys

Ser

His

Phe

285

Leu

Pro

Pro

Val

365

Pro

Gln

Arg
190

His

Pro

Lys

Asp

Ser

270

Pro

Asn

Met

Ser

Ser

350

Pro

Ala

Ala
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175

Leu

Tyr

Met

Asp

Val

255

Tyr

His

Ser

Leu

Thr

335

Met

Pro

Pro

Thr

415

Tyr

Tyr

Ser

Met

His

240

Val

Arg

Tyr

Leu

320

Arg

Val

Asp

Lys

Leu
400

Val
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Thr Pro

His Arg

Gly Ser

450
Asp Leu
465

Ala Ile

Val Val

Pro Gly

Ala Ser

530
Pro Asp
545

Ser Ala

Glu Thr

Arg Val

Glu Val

610
Glu Glu
625

Pro Ser

Ala Asp

Pro Arg Lys
420

Gln His His

435

Lys Gly Ser

Ala Ser Glu

Ser Arg Glu
485
Pro Arg Gly

500

Ser Gln Arg
515

Val Asn Pro

Thr Pro Lys

Asp Glu Ser

565

Ser Ile Phe

580
Gly Phe Gly
595

Ala Leu Pro

Leu Leu Lys

Thr Ser Pro

645

Ala His Ser

Glu Glu Arg Met Asp
425

Leu Leu Asn Asp Arg

440
Val Thr Leu Ser Asp
455

Glu Asp Ser Ile Glu

470

Leu Ser Glu Ile Thr
490

Gly Phe Asp Ser Pro

505

Lys Thr His Ser Ala
520
Glu Pro Leu His Ser
935

GIn Ala Phe Thr Pro

550

Pro Ala Gly Asp Arg
570

Thr Pro Ser Pro Cys

585

Ser Gly Gln Pro Pro

Lys Thr Ala His His
615

Lys Ala Lys Gly Asn

630

Met Glu Val Leu Asp

650

Lys Glu Leu Asn Lys

Ser

Leu

Lys

475

Thr

Phe

Ser

Lys

Pro

Phe

Thr

635

Arg

Leu

Ala Arg Pro
430

Ser Glu Glu

445
Pro Gly Phe
460

Asp Lys Glu

Tyr Arg Asp

510

Ser Ser Ser

525
Leu Asp Lys
540

Asp Leu Pro

Cys Gln Thr

Ile Pro Pro

590
Tyr Asp His
605
Val Ile Arg
620

Glu Glu Asp

Leu Ile Gln

Pro Leu Pro
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Cys Leu

Pro Pro

Leu Gly

480
Glu Pro
495

Ser Leu

Leu Gly

Cys Gly

560
Ser Leu
975

Pro Thr

Leu Phe

Lys Thr

Gly Val

640

Gln Gly

655

Ser Lys

S=50ol 10-2583910



660

Ser Val Asp Trp Thr His

675
Arg Thr Leu Arg
690
Glu Arg Phe Lys
705

Arg Lys Val Ile

Lys Asp Gln Leu
740
Ser Leu Gln Lys
755
Asp Thr Met Val
770
Asp Arg Glu Glu

785

Glu Asp Cys Arg

Ala Asn Asn Lys
820
Gln Lys Leu Ser
835
Asn Arg Gln Leu
850

GIn Leu Gln Asn

865

Lys Ala Ala Tyr

GIn Gln Thr Gln
900

Glu Ser His Leu

Asp

Arg

Lys

725

Lys

Thr

Phe

Asn

805

Val

Asn

Leu

Lys

Arg
885

Arg

Ala Lys Lys Asp

Gln

Leu

Lys

Tyr

790

Met

Cys

Ser

Val

His

870

Lys

Leu

665
Phe Gly Gly Ser
680
Leu Leu Leu Leu
695

Gln His Ala Leu

Ala Ala Leu Glu

730
GIn Glu Lys Asp
745
Ala Arg Tyr Asn
760
Leu His Ser Gln
775

Asn Gln Ser Gln

Ile Ala Glu Leu
810

His Thr Glu Leu

825
Glu Ser Val Gln
840
Leu Gly Glu Val
855

Ser Asp Thr Thr

Glu Leu Glu Lys
890
Asp Thr Ser Gln

905

670
Pro Pro Ser Asp
685
His Asn Gln Leu
700
Arg Asn Arg Arg
715

Glu His Asn Ala

Ile Gln Met Trp
750
GIn Leu Gln Glu
765
Ile Arg Gln Leu
780
Glu Leu Gln Thr

795

Arg Ile Glu Leu

Leu Leu Ser Gln
830
GIn Gln Met Glu
845
Asn Glu Leu Tyr
860

Lys Glu Val Glu

875

Asn Arg Ser His

Lys Arg Ile Leu

910
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Leu

Leu

735

Lys

Lys

Lys

815

Val

Phe

Leu

Met

Val
895

Glu

His Leu Leu Leu Glu Gln Lys

Tyr

Leu

720

Met

Val

Arg

His

Leu

800

Lys

Ser

Leu

Met

880

Leu

Leu

Lys
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915 920 925
Tyr Leu Glu Asp Val Lys Leu Gln Ala Arg Gly Gln Leu GIn Ala Ala

930 935 940

Glu Ser Arg Tyr Glu Ala Gln Lys Arg Ile Thr Gln Val Phe Glu Leu
945 950 955 960
Glu Ile Leu Asp Leu Tyr Gly Arg Leu Glu Lys Asp Gly Leu Leu Lys
965 970 975
Lys Leu Glu Glu Glu Lys Ala Glu Ala Ala Glu Ala Ala Glu Glu Arg
980 985 990
Leu Asp Cys Cys Asn Asp Gly Cys Ser Asp Ser Met Val Gly His Asn
995 1000 1005

Glu Glu Ala Ser Gly His Asn Gly Glu Thr Lys Thr Pro Arg Pro Ser

1010 1015 1020
Ser Ala Arg Gly Ser Ser Gly Ser Arg Gly Gly Gly Gly Ser Ser Ser
1025 1030 1035 1040
Ser Ser Ser Glu Leu Ser Thr Pro Glu Lys Pro Pro His Gln Arg Ala
1045 1050 1055
Gly Pro Phe Ser Ser Arg Trp Glu Thr Thr Met Gly Glu Ala Ser Ala
1060 1065 1070
Ser Ile Pro Thr Thr Val Gly Ser Leu Pro Ser Ser Lys Ser Phe Leu

1075 1080 1085

Gly Met Lys Ala Arg Glu Leu Phe Arg Asn Lys Ser Glu Ser Gln Cys
1090 1095 1100
Asp Glu Asp Gly Met Thr Ser Ser Leu Ser Glu Ser Leu Lys Thr Glu
1105 1110 1115 1120
Leu Gly Lys Asp Leu Gly Val Glu Ala Lys Ile Pro Leu Asn Leu Asp
1125 1130 1135
Gly Pro His Pro Ser Pro Pro Thr Pro Asp Ser Val Gly GIn Leu His
1140 1145 1150

Ile Met Asp Tyr Asn Glu Thr His His Glu His Ser

1155 1160
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<210> 5
<211> 5424
<212> DNA

<213> Homo sapiens

<220><221>

<222> (1

gene

)..(5424)

<223> wild type TSC2

<400> 5
atggccaaac
ctgggaacac
accgcggaaa

atagggcaga

ctctggaagg
gtgctggcetce
geectettet
gaggttttca
gctgactttg
gtgaacttgg

atgatctgtc

gtgctggacg
gttaccctct
cggaacctcc
gaggacagag
atggctctct
ccatcatttt

tccatcacca

ctgctgaaca
aggaccatcg
cacgggtctc
tceteectcece
tggattcaga

gtgcgcatca

caacaagcaa
cgaggccaaa
tactgagaga

tttgtgaagt

cggtcgegga
tgctgaaggce
ttaaggtcat
aggccctcac
tcctgcagtg
tcaaattcaa

tgctgtgcegt

ccgtggtctg
gtcgcaccat
ttggcaccca
cctacatgga
ggggagcececa
accaggccat

ggctcatcaa

tcatcgaacg
tccatgacct
aggagagata
tgaacctgat
acctgcaggc

aggtgctgga

agattcaggc
tcccaggtct
actgagcatg

CgCaaaaacc

tctgttgcag
catcgtgcag
caaggattac
agacaatggg
gatggatgtt
tagctgttac

ccggaccgeg

ctacaactgc
caacgtcaag
cctgggcecac
ggacgegcecece
ccggcetctat
ggcatgtccg

gaagtatagg

gctcecttcag
gttgaccacg
ctttgaactg
ctcctataga
gctgatggag

cgtgctgtcc

ttgaaggaga
gcagagggta
gaatgtggcc

aagaaatttg

ccggageggec
g88Cagggcg
ccttccaacg
agacacatca
ggcttgtcect
ctcgacgagt

tcctetgtgg

ctgceggctg
gagctctgeg
agcgccatct
ctgctgagag
tctctcagga
aacgaggtgg

aaggagctcc

cagctccaga
gtggaggagce
gtggagagat
gcgcagtcca
agattcttca

tttgtgctge

agtttaagat
aacagacgga
tcaacaatcg

aagagcacgc

cgctggaggce
agegtttggg
aagaccttca
cctacttgga
cggaattcct
acatcgcaag

acatagaggt

agagcctccc
agccttgcetg
acaacatgtg
gagccegtgtt
actcgccgac
tgtcctatga

aggtggtgge

ccttggacag
tgtgtgacca
gtgcggacca
tccaccegge
ggagcgagtc

tcatcaacag

_76_

tctgttggga
gtttatcatc

catccggatg

agtggaagca

ccggcacgeg
ggtcctcaga
cgaaaggctg
ggaagagctg
tctggtgctg
gatggttcag

ctccctgcag

gctgttcatce
gaagctgatg
ccacctcatg
ttttgtgggc
atctgtgttg
gatcgtcctg

gtgggacatt

cccggagcetce
gaacgagttc
gaggcctgag
caaggacggc
ccgaggegece

gcagttctat

60
120
180

240

300
360
420
480
540
600

660

720
780
840
900
960
1020

1080

1140
1200
1260
1320
1380

1440
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gaggaggage

gaccaccagg
acacaccact
ccacccecgg
aagacagccg
agccacgceca
agctacaccc

ctgcgggcecg

agcccectact
ggccececcttt
ctggggteceg
tctgactgga
gtgctcatct
ctttcaggcc

gacttgcacc

gacaaaacca
gccagcecagt
aaggcgctgce
gtcccactge
gcegeggage
tttaatcagt

cgectgecct

ctcttgtcett
aacgagagac
ccacccgtga
agtgtgtctg
gggtctgceag
gagctcacgg

gtcccgaaga

tgattaactc

tccgaaagct
tcaacagcct
agctggaaga
tcctggggcet
cgecgtgtgta
tgccaatcgce

actcactgca

gegtcetgega
ctecteccac
tgcectactce
aggtgctgaa
ttacttccce
caaagacact

tggccgtggt

aacagcgcga
gegtegtgge
ctgttctggt
tggagttcct
agtatgccag
acatcgtgtg

tccggaagga

ttgatgacac
ccaagagtct
aagaattcaa
aacatgtggt
atgagaactc
aaacctgtct

ggtcteetgt

agtggtcatc

ggccacccag
gctggacatce
aagggatgtg
tctggtcatc
tgagatgctg
gagcagcatc

ccgeetggge

ctacatggag
agggcctcect
cctgetcettce
getggttetg
ttgcagtgtg
ggagcggcte

tccagtgctg

gatggtctac
cttgtccatc
ggtgaagctc
gtccactctg
tgtgttcgec
tctggeccat

ttttgtecect

ccccgagaag
gaggatagcc
ggagagctct
ccgcagcagg
cgtggcccag
ggacatgatg

gggcgagttc

tcgcagctct

ttgctggtgg
atcgagaagg
gccgceatact
cttcagacca
gtcagccaca
cggetgeagg

ctgcccaaca

ccagagagag
ggceeeggcege
cgegtectge
ggcaggcetge
gaccagctgt
cgaggcgecce

acagcattaa

tgcctggage
tgcagcgtgg
acgcacatct
gccaggcetge
atctccctgce
cacgtcatag

ttcatcacta

gacagcttca
agacccccca
gcagccgagg
atacagacgt
gctgacgata
gctcgatacg

ctcctagegg

cccacatccce

acctggcaga
tgatggcccg
cggcectcectt
agctgtacac
ttcagctcca
cctttgactt

aggatggagt

gctctgagaa
ctgcaggccc
tgcagtgctt
ctgagtccct
gctetgetcet
cagaaggctt

tctcttacca

agggcctcat
agatgcctga
cagccacagc
cgcacctcta
cgtacaccaa
ccatgtggtt

agggcctgeg

gggceceggag
aacaaggctt
cctteeggtg
ccctcaccag
gcctgaaaaa

tcttctccaa

gtggcaggac

_77_

cgaggataaa

gggctgecac
ctcectetee
ggaggatgtg
cctgectgcea
ctacaagcac
cctgttgctg

cgtgecggttc

gaagaccagc
cgeegtgcegg
gaagcaggag
gcgctataaa
ctgctccatg
ctccagaact

taactacctg

ccaccgctgt
catcatcatc
cagcatggcc
caggaacttt
ccectcecaag
catcaggtgc

gtccaatgtc

tactagtctc
gaataactct
ccgcagcatc
tgccagettg
cctccacctg
cttcacggct

caaaacctgg

1500

1560
1620
1680
1740
1800
1860

1920

1980
2040
2100
2160
2220
2280

2340

2400
2460
2520
2580
2640
2700

2760

2820
2880
2940
3000
3060
3120

3180
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ctggttggga
ctaggcctgg
catgtgagac
tceegtgggg
gccectggacg
gcaccagcecg

acgaacctgg

aggcccacag
tcggacatca
ttcaaggagc
gccaaacccece
tccagectgcec
gaggagggaa

gaggcagege

agccaggagg
cgagtcgtct
cccctgagea
cctggggaca
gggaccctgg
cccgagggte

tacaccatct

aagagcagag
ttcctgcage
cccaatgagt
gacacccaca
atcctgtcca
ctcatcgagc

ggtgaggacg

atcgccaccc

ctgggcaacg

accatcaagg

acaagcttgt
actcggggga
agaccaagga
cccgggatceg
tgcecggectce
cgaaacctga

cggcctatgt

ggaacaccag
acaacatgcc
accgggacac
ctcctetgec
aaggacagct
gtcegggega

taggcatgga

agaagtcgct
cctcggaggg
agtccagctc
aggccgacgt
acggggaaag
ccttgecttce

ccgactceggce

ccacagcctc
tctaccattc
cacagtcctt
agatcgccgt
atgagcatgg
tgaaggactg

gccagttcac

tgatgcccac
actttgtgtc

gccagttcaa

cactgtgacg
gctgceagtcce
ggegeeggcece
ggtcegttee
ccagttcctg
gaaggcctca

gceectgetg

ctggctgatg
cctgcaggag
agccctgtac
tcgctccaac
gcacaggagc
ggttcctgtg

caggcgcacg

ccacgcggag
tggceggcecc
ctctcecgag
gggeeggctg
tgctgectgg
cagctccccc

cccatcacgce

caatgcagag
ccecttettt
tgagcggtcg
cctgtatgtt
ctcctacagg
ccagccggac

ctactgctgg

caaggacgtg
cattgtctac

ctttgtccac

acaagcgtgg
ggcccggagt
aagctggagt
atgtcggggg
ggcagtgcca
gctggcacce

acccagggct

agcctggaga
ctgtctaacg
aagtcactgt
acagtggcect
gtttcctggg
ctggtggage

gatgcctaca

gagctggttg
tctgtggacc
ctgcagactc
agccctgagg
tcggectegg
cgctegecca

aggggcaaga

aaagtgccag
ggcgacgagt
gtgcagctcc
ggagaaggcec
tacacggagt
aaggtgtacc

cacgatgaca

gacaagcacc
aatgactccg

gtgatcgtca

gaaccgggac
cgagctccag
cccaggetgg
gccatggtcet
cttctccagg
gggttcetgt

gggcggagat

acccgctcag
ccctecatgge
cggtgecegge
ctttctecte
cagactccgc
ccccagggtt

gcaggtcegtc

gcaggggceat

tctectteca
tgcaggacat
ttaaggcccg
gcgaagacag
gtggcectecg

gagtagagag

gcatcaaccc
caaacaagcc
tcgaccagat
agagcaacag
tcctgacggg
tgggaggecet

tcatgcaagc

gctgcgacaa
gtgaggactt

cceegetgga

_78_

ccggtegtta
cceeggggtg
gcagcaggtg
tcgagttgge
accacggact
gcaggagaag

cctggtcecegg

cectttetee
ggctgagege
agccagcacg
cctgtaccag
cgtggtcatg
ggaggacgtt

ctcagtctcc

ccccatcgag
gcectegeag
cctecggggac
gtcacagtca
tcggggecag
gcceccgaggt

ggacgcctta

cagtttcgtg
aatcctgctg
cccatcatac
cgagctcgcec
cctgggeegg
ggacgtgtgt

cgtcttccac

gaagcgccac
caagcttggc

ctacgagtgc

3240
3300
3360
3420
3480
3540

3600

3660
3720
3780
3840
3900
3960

4020

4080
4140
4200
4260
4320
4380

4440

4500
4560
4620
4680
4740
4800

4860

4920
4980

5040
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aacctggtgt ¢
aagatcgtgt ¢
atggcctcac a

attgcccgge t

tccaacccca g
ccagccgage ¢

gaggacttca ¢

<210> 6
<211> 180
<212> PRT
<213> Hom
<220><221>
<222> (1)
<223> wil
<400> 6
Met Ala Lys
1

Ile Leu Leu

Gly Lys Gln

35

cctgcagtg caggaaagac atggagggec ttgtggacac
tgaccgcaa cctgcccttce gtggeccgece agatggecct
ggtgcatca tagccgctcc aaccccaccg atatctacce

ccgccacat caagcggetc cgceccagegga tctgegagga

cctacctct ggtgcaccct ccgtcccata gcaaagceccc
cacacctgg ctatgaggtg ggccagegga agcgectcat

cgagtttgt gtga

7

0 sapiens
PEPTIDE
.. (1807)

d type TSC2

Pro Thr Ser Lys Asp Ser Gly Leu Lys Glu Lys

5 10

Gly Leu Gly Thr Pro Arg Pro Asn Pro Arg Ser

20 25 30

cagcgtggcec
gcacgcaaat
ctccaagtgg

agccgectac

tgcacagact

ctccteggtg

Phe Lys

15

Ala Glu

Thr Glu Phe Ile Ile Thr Ala Glu Ile Leu Arg Glu Leu

40 45

Ser Met Glu Cys Gly Leu Asn Asn Arg Ile Arg Met Ile Gly Gln Ile

50
Cys Glu Val
65

Leu Trp Lys

Ala Arg His

Gly Glu Arg
115

Asp Tyr Pro

55 60
Ala Lys Thr Lys Lys Phe Glu Glu His Ala Val
70 75

Ala Val Ala Asp Leu Leu Gln Pro Glu Arg Pro

85 90

Glu Ala
30

Leu Glu

95

Ala Val Leu Ala Leu Leu Lys Ala Ile Val Gln Gly Gln

100 105 110
Leu Gly Val Leu Arg Ala Leu Phe Phe Lys Val
120 125

Ser Asn Glu Asp Leu His Glu Arg Leu Glu Val

_79_

Ile Lys

Phe Lys

5100
5160
5220

5280

5340
5400

5424
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130
Ala Leu

145

Ala Asp

Leu Leu

Glu Tyr

Thr Ala

210

Val Val

225

Val Thr

Trp Lys

Ile Tyr

Ala Pro

290

305

Pro Ser

Leu Gln

Thr

Phe

Val

195

Ser

Cys

Leu

Leu

Asn

275

Leu

His

Phe

Val

Val

355

Asp

Val

Leu

180

Ser

Tyr

Cys

Met

260

Met

Leu

Arg

Tyr

Leu

340

Val

Asn Gly

150

Leu Gln
165

Val Asn

Arg Met

Val Asp

Asn Cys

230
Arg Thr
245

Arg Asn

Cys His

Arg Gly

Leu Tyr

310
GIn Ala
325

Ser Ile

Ala Trp

Leu Gln Gln Leu GIn Thr

370

135

Arg His

Trp Met

Leu Val

Val Gln

215

Leu Pro

Ile Asn

Leu Leu

Leu Met

280

Ser Leu

Met Ala

Thr Arg

Asp Ile

360

Leu Asp

375

Asp

Lys

185

Met

Val

Val

Phe

Arg

Cys

Leu

345

Leu

Ser

Thr Tyr

155

Val Gly
170

Phe Asn

Ile Cys

Ser Leu

Glu Ser

235
Lys Glu
250

Thr His

Asp Arg

Phe Val

Asn Ser

315
Pro Asn
330

[le Lys

Leu Asn

Pro Glu

140

Leu Glu Glu Glu Leu

Leu Ser

Ser Cys

Leu Leu

205

Gln Val

220

Leu Pro

Leu Cys

Leu Gly

Ala Tyr

285

Gly Met
300

Pro Thr

Glu Val

Lys Tyr

Leu Arg

380

Ser

Tyr

190

Cys

Leu

Leu

His
270

Met

Ser

Val

Arg

350

Glu

Thr

_80_

160

Glu Phe
175

Leu Asp

Val Arg

Asp Ala

Phe Ile

240
Pro Cys
255

Ser Ala

Glu Asp

Leu Trp

Val Leu

320
Ser Tyr
335

Lys Glu

Arg Leu

Ile Val
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His
385

His

Ser

Met

Val

465

Pro

Val

Asp

Leu

545

Lys

Thr

His

Ser

Ser

625

Asp Leu

Gly Ser

Arg Pro

Ile His

435

Glu Arg

450

Leu Asp

Glu Glu

Glu Asp

Asp Leu

Glu Glu

Thr Ala

Leu Pro

Ile Arg
610

Leu His

Leu Thr

405
Glu Ser
420

Pro Ala

Phe Phe

Val Leu

Leu Ile

485

Lys Asp

500

Glu Lys

Arg Asp

Val Leu

565

Ala Ser

580

Leu His

Leu Gln

Arg Leu

Thr Val
390

Arg Tyr

Ser Leu

Lys Asp

Arg Ser

455
Ser Phe
470

Asn Ser

His Gln

Gly Cys

Val Met

535
Val Ala
550

Gly Leu

His Ala

Tyr Lys

Ala Phe
615
Gly Leu

630

Glu Glu Leu Cys Asp GIln Asn Glu Phe
395 400
Phe Glu Leu Val Glu Arg Cys Ala Asp
410 415
Leu Asn Leu Ile Ser Tyr Arg Ala Gln
425 430
Gly Trp Ile Gln Asn Leu Gln Ala Leu

440 445

Glu Ser Arg Gly Ala Val Arg Ile Lys
460
Val Leu Leu Ile Asn Arg Gln Phe Tyr
475 480
Val Val Ile Ser Gln Leu Ser His Ile
490 495
Val Arg Lys Leu Ala Thr Gln Leu Leu
505 510

His Thr His His Phe Asn Ser Leu Leu

520 525
Ala Arg Ser Leu Ser Pro Pro Pro Glu
540

Ala Tyr Ser Ala Ser Leu Glu Asp Val
955 560

Leu Val Ile Leu Gln Thr Lys Leu Tyr

570 975
Thr Arg Val Tyr Glu Met Leu Val Ser

585 590

His Ser Tyr Thr Leu Pro Ile Ala Ser

600 605

Asp Phe Leu Leu Leu Leu Arg Ala Asp
620

Pro Asn Lys Asp Gly Val Val Arg Phe

635 640

_81_
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Ser

Lys

Leu

Val
705

Val

Leu

Val

Asp

Thr

Tyr

865

Phe

Pro

Lys

Pro

Phe

690

Leu

Leu

Cys

Pro

Leu

770

Arg

Ser

Ser

Leu
850

Ala

Tyr

Thr

675

Arg

Lys

Ser

755

Thr

Ser

Cys

Ser

660

Val

Leu

Phe

Met

740

Met

Cys

820

Thr

Arg

Val

Val
645

Gly

Pro

Leu

Val

Thr

725

Leu

Phe

Leu

Val

Val

805

Lys

Leu

Phe

Cys

Pro

Leu

Leu

710

Ser

Ser

Ser

Tyr
790

Val

Ser

Pro

Ala

870

Asn Gln Tyr Ile Val

Asp

Leu

Val

Pro

Arg

Ser

775

Cys

Leu

Met

His

855

Ile

Cys

Tyr Met

Ser Pro

665

Arg Leu

630

Cys Leu

Arg Leu

Cys Ser

Pro Lys

745

Thr Asp

760

Tyr His

Leu Glu

Leu Ser

Pro Val

825

840

Leu Tyr

Ser Leu

Leu Ala

Glu Pro Glu Arg Gly Ser Glu

650

Pro

Lys

Pro

Val

730

Thr

Leu

Asn

810

Leu

Pro

Arg

Pro

His

Thr

Ser

715

Asp

Leu

His

Tyr

795

Cys

Val

Leu

Asn

Tyr

875

His

655

Gly Pro Pro Gly Pro

Val

700

Ser

Leu

Leu

780

Leu

Ser

Val

Leu

Phe

860

Thr

Val

670
Pro Tyr Ser
685

Ser Asp Trp

Leu Arg Tyr

Leu Cys Ser

735

Arg Leu Arg

750

765

Asp Lys Thr

Ile His Arg

Val Glu Met

815

Lys Leu Thr
830

Glu Phe Leu

845

Asn Pro Ser

Ile Ala Met
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Leu

Lys

Lys

720

Pro

Lys

Cys

800

Pro

His

Ser

Lys

880

Trp
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885 890 895
Phe Ile Arg Cys Arg Leu Pro Phe Arg Lys Asp Phe Val Pro Phe Ile
900 905 910
Thr Lys Gly Leu Arg Ser Asn Val Leu Leu Ser Phe Asp Asp Thr Pro
915 920 925
Glu Lys Asp Ser Phe Arg Ala Arg Ser Thr Ser Leu Asn Glu Arg Pro
930 935 940

Lys Ser Leu Arg Ile Ala Arg Pro Pro Lys Gln Gly Leu Asn Asn Ser

945 950 955 960
Pro Pro Val Lys Glu Phe Lys Glu Ser Ser Ala Ala Glu Ala Phe Arg
965 970 975
Cys Arg Ser Ile Ser Val Ser Glu His Val Val Arg Ser Arg Ile Gln
980 985 990
Thr Ser Leu Thr Ser Ala Ser Leu Gly Ser Ala Asp Glu Asn Ser Val
995 1000 1005
Ala Gln Ala Asp Asp Ser Leu Lys Asn Leu His Leu Glu Leu Thr Glu

1010 1015 1020

Thr Cys Leu Asp Met Met Ala Arg Tyr Val Phe Ser Asn Phe Thr Ala
1025 1030 1035 1040
Val Pro Lys Arg Ser Pro Val Gly Glu Phe Leu Leu Ala Gly Gly Arg
1045 1050 1055
Thr Lys Thr Trp Leu Val Gly Asn Lys Leu Val Thr Val Thr Thr Ser
1060 1065 1070
Val Gly Thr Gly Thr Arg Ser Leu Leu Gly Leu Asp Ser Gly Glu Leu
1075 1080 1085

Gln Ser Gly Pro Glu Ser Ser Ser Ser Pro Gly Val His Val Arg Gln

1090 1095 1100
Thr Lys Glu Ala Pro Ala Lys Leu Glu Ser Gln Ala Gly Gln Gln Val
1105 1110 1115 1120
Ser Arg Gly Ala Arg Asp Arg Val Arg Ser Met Ser Gly Gly His Gly
1125 1130 1135

Leu Arg Val Gly Ala Leu Asp Val Pro Ala Ser Gln Phe Leu Gly Ser

_83_
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1140 1145 1150
Ala Thr Ser Pro Gly Pro Arg Thr Ala Pro Ala Ala Lys Pro Glu Lys

1155 1160 1165

Ala Ser Ala Gly Thr Arg Val Pro Val Gln Glu Lys Thr Asn Leu Ala
1170 1175 1180
Ala Tyr Val Pro Leu Leu Thr Gln Gly Trp Ala Glu Ile Leu Val Arg
1185 1190 1195 1200
Arg Pro Thr Gly Asn Thr Ser Trp Leu Met Ser Leu Glu Asn Pro Leu
1205 1210 1215
Ser Pro Phe Ser Ser Asp Ile Asn Asn Met Pro Leu Gln Glu Leu Ser
1220 1225 1230

Asn Ala Leu Met Ala Ala Glu Arg Phe Lys Glu His Arg Asp Thr Ala

1235 1240 1245
Leu Tyr Lys Ser Leu Ser Val Pro Ala Ala Ser Thr Ala Lys Pro Pro
1250 1255 1260
Pro Leu Pro Arg Ser Asn Thr Val Ala Ser Phe Ser Ser Leu Tyr Gln
1265 1270 1275 1280
Ser Ser Cys Gln Gly Gln Leu His Arg Ser Val Ser Trp Ala Asp Ser
1285 1290 1295
Ala Val Val Met Glu Glu Gly Ser Pro Gly Glu Val Pro Val Leu Val

1300 1305 1310

Glu Pro Pro Gly Leu Glu Asp Val Glu Ala Ala Leu Gly Met Asp Arg
1315 1320 1325
Arg Thr Asp Ala Tyr Ser Arg Ser Ser Ser Val Ser Ser Gln Glu Glu
1330 1335 1340
Lys Ser Leu His Ala Glu Glu Leu Val Gly Arg Gly Ile Pro Ile Glu
1345 1350 1355 1360
Arg Val Val Ser Ser Glu Gly Gly Arg Pro Ser Val Asp Leu Ser Phe
1365 1370 1375

Gln Pro Ser Gln Pro Leu Ser Lys Ser Ser Ser Ser Pro Glu Leu Gln

1380 1385 1390
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Thr Leu Gln Asp Ile Leu Gly Asp Pro Gly Asp Lys Ala Asp Val Gly
1395 1400 1405
Arg Leu Ser Pro Glu Val Lys Ala Arg Ser Gln Ser Gly Thr Leu Asp
1410 1415 1420
Gly Glu Ser Ala Ala Trp Ser Ala Ser Gly Glu Asp Ser Arg Gly Gln
1425 1430 1435 1440
Pro Glu Gly Pro Leu Pro Ser Ser Ser Pro Arg Ser Pro Ser Gly Leu

1445 1450 1455

Arg Pro Arg Gly Tyr Thr Ile Ser Asp Ser Ala Pro Ser Arg Arg Gly
1460 1465 1470
Lys Arg Val Glu Arg Asp Ala Leu Lys Ser Arg Ala Thr Ala Ser Asn
1475 1480 1485
Ala Glu Lys Val Pro Gly Ile Asn Pro Ser Phe Val Phe Leu Gln Leu
1490 1495 1500
Tyr His Ser Pro Phe Phe Gly Asp Glu Ser Asn Lys Pro Ile Leu Leu
1505 1510 1515 1520

Pro Asn Glu Ser Gln Ser Phe Glu Arg Ser Val Gln Leu Leu Asp Gln

1525 1530 1535
Ile Pro Ser Tyr Asp Thr His Lys Ile Ala Val Leu Tyr Val Gly Glu
1540 1545 1550
Gly Gln Ser Asn Ser Glu Leu Ala Ile Leu Ser Asn Glu His Gly Ser
1555 1560 1565
Tyr Arg Tyr Thr Glu Phe Leu Thr Gly Leu Gly Arg Leu Ile Glu Leu
1570 1575 1580
Lys Asp Cys Gln Pro Asp Lys Val Tyr Leu Gly Gly Leu Asp Val Cys

1585 1590 1595 1600

Gly Glu Asp Gly Gln Phe Thr Tyr Cys Trp His Asp Asp Ile Met Gln
1605 1610 1615
Ala Val Phe His Ile Ala Thr Leu Met Pro Thr Lys Asp Val Asp Lys
1620 1625 1630
His Arg Cys Asp Lys Lys Arg His Leu Gly Asn Asp Phe Val Ser Ile

1635 1640 1645
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Val Tyr Asn Asp Ser Gly Glu Asp Phe Lys Leu Gly Thr Ile Lys Gly
1650 1655 1660

Gln Phe Asn Phe Val His Val Ile Val Thr Pro Leu Asp Tyr Glu Cys

1665 1670 1675 1680
Asn Leu Val Ser Leu Gln Cys Arg Lys Asp Met Glu Gly Leu Val Asp
1685 1690 1695
Thr Ser Val Ala Lys Ile Val Ser Asp Arg Asn Leu Pro Phe Val Ala
1700 1705 1710
Arg Gln Met Ala Leu His Ala Asn Met Ala Ser Gln Val His His Ser
1715 1720 1725
Arg Ser Asn Pro Thr Asp Ile Tyr Pro Ser Lys Trp Ile Ala Arg Leu

1730 1735 1740

Arg His Ile Lys Arg Leu Arg Gln Arg Ile Cys Glu Glu Ala Ala Tyr
1745 1750 1755 1760
Ser Asn Pro Ser Leu Pro Leu Val His Pro Pro Ser His Ser Lys Ala
1765 1770 1775
Pro Ala Gln Thr Pro Ala Glu Pro Thr Pro Gly Tyr Glu Val Gly Gln
1780 1785 1790

Arg Lys Arg Leu Ile Ser Ser Val Glu Asp Phe Thr Glu Phe Val

1795 1800 1805
<210> 7
<211> 1398
<212> DNA

<213> Homo sapiens
<220><221> gene
<222> (1)..(1398)
<223> wild type AKT3

<400> 7

atgagcgatg ttaccattgt gaaagaaggt tgggttcaga agaggggaga atatataaaa
aactggaggc caagatactt ccttttgaag acagatggct cattcatagg atataaagag
aaacctcaag atgtggattt accttatccc ctcaacaact tttcagtggc aaaatgccag

ttaatgaaaa cagaacgacc aaagccaaac acatttataa tcagatgtct ccagtggact
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60

120

180

240

S50l 10-2583910



actgttatag

gctatccagg
ccaacttcac
aaaagaaaga
aaagttattt
aaagaagtca
aagaacacta

ttgtgttttg

cgggtgttct

tatctacatt
aaagatggcc
gccaccatga
aatgactatg
tgtgggaggt

gaagacatta

ttgataaagg
agacacagtt
ccttttaaac
gctcagacta

ggtaactgga

<210> 8

agagaacatt

ctgtagcaga
aaattgataa
caatgaatga
tggttcgaga
ttattgcaaa
gacatccctt

tgatggaata

ctgaggaccg
ccggaaagat
acataaaaat
agacattctg
gccgagceagt
tacctttcta

aatttcctcg

atccaaataa
tcttetetgg
ctcaagtaac
ttacaataac

aaaaataa

<211> 465

<212> PRT

<213> Homo sapiens

<220><221>

PEPTIDE

<222>  (1)..(465)

<223>

wild type AKT3

<400> 8

tcatgtagat

cagactgcag
tataggagag
ttttgactat
gaaggcaagt
ggatgaagtg
tttaacatcc

tgttaatggg

cacacgtttc
tgtgtaccgt
tacagatttt
tggcactcca
agactggtgg
caaccaggac

aacactctct

acgccttggt
agtaaactgg
atctgagaca

accacctgaa

actccagagg

aggcaagaag
gaagagatgg
ttgaaactac
ggaaaatact
gcacacactc
ttgaaatatt

ggcgagetgt

tatggtgcag
gatctcaagt
ggactttgca
gaatatctgg
ggcctaggeg
catgagaaac

tcagatgcaa

ggaggaccag
caagatgtat
gatactagat

aaatgtcagc

aaagggaaga

aggagagaat
atgcctctac
taggtaaagg
atgctatgaa
taactgaaag
ccttccagac

ttttccattt

aaattgtctc
tggagaatct
aagaagggat
caccagaggt
ttgtcatgta
tttttgaatt

aatcattgct

atgatgcaaa
atgataaaaa
attttgatga

aatcagattg

atggacagaa

gaattgtagt
aacccatcat
cacttttggg
gattctgaag
cagagtatta
aaaagaccgt

gtcgagagag

tgccttggac
aatgctggac
cacagatgca
gttagaagat
tgaaatgatg
aatattaatg

ttcagggctc

agaaattatg
gcttgtacct
agaatttaca

tggcatgctg

Met Ser Asp Val Thr Ile Val Lys Glu Gly Trp Val Gln Lys Arg Gly

1

5

10

15

Glu Tyr Ile Lys Asn Trp Arg Pro Arg Tyr Phe Leu Leu Lys Thr Asp

_87_

300

360
420
480
540
600
660

720

780
840
900
960
1020
1080

1140

1200
1260
1320
1380

1398
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Gly

Tyr

Met

145

Lys

Lys

Thr

Thr

Met

225

Arg

Ser

Ser Phe
35
Pro Leu

50

Arg Pro

Val Ile

Trp Thr

130

Asn Asp

Val Ile

Ile Leu

Leu Thr

195

Ser Leu

210

Glu Tyr

Val Phe

Ala Leu

20

Asn

Lys

100

Arg

Phe

Leu

Lys

180

Glu

Lys

Val

Ser

Asp

260

Gly

Asn

Pro

Met

Met

Asp

Val

165

Lys

Ser

Tyr

Asn

245

Tyr

25
Tyr Lys Glu Lys Pro
40
Phe Ser Val Ala Lys

55

Asn Thr Phe Ile Ile

Thr Phe His Val Asp

105
Asn Cys Ser Pro Thr
120

Asp Ala Ser Thr Thr

135
Tyr Leu Lys Leu Leu
150
Arg Glu Lys Ala Ser
170

Glu Val Ile Ile Ala

Arg Val Leu Lys Asn

Ser Phe GIn Thr Lys
215
Gly Gly Glu Leu Phe
230
Asp Arg Thr Arg Phe
250
Leu His Ser Gly Lys

265

30

GIn Asp Val Asp
45

Cys Gln Leu Met

60

Arg Cys Leu Gln
75

Thr Pro Glu Glu

Asp Arg Leu Gln

110

Ser Gln Ile Asp
125

His His Lys Arg

140
Gly Lys Gly Thr
155

Gly Lys Tyr Tyr

Lys Asp Glu Val
190
Thr Arg His Pro

205

Asp Arg Leu Cys
220

Phe His Leu Ser

235

Tyr Gly Ala Glu

Ile Val Tyr Arg

270

_88_

Leu Pro

Lys Thr

Trp Thr

80

Arg Glu
95

Arg Gln

Asn Ile

Lys Thr

Phe Gly
160

Ala Met

Ala His

Phe Leu

Phe Val

Arg Glu

240
Ile Val
255

Asp Leu
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Lys Leu Glu Asn Leu Met Leu Asp Lys Asp Gly His

275 280

Asp Phe Gly Leu Cys Lys Glu Gly Ile Thr Asp Ala

290 295 300
Thr Phe Cys Gly Thr Pro Glu Tyr Leu Ala Pro Glu
305 310 315
Asn Asp Tyr Gly Arg Ala Val Asp Trp Trp Gly Leu

325 330

Tyr Glu Met Met Cys Gly Arg Leu Pro Phe Tyr Asn

340 345

Lys Leu Phe Glu Leu Ile Leu Met Glu Asp Ile Lys
355 360

Leu Ser Ser Asp Ala Lys Ser Leu Leu Ser Gly Leu
370 375 380

Pro Asn Lys Arg Leu Gly Gly Gly Pro Asp Asp Ala

385 390 395

Arg His Ser Phe Phe Ser Gly Val Asn Trp Gln Asp

405 410

Lys Leu Val Pro Pro Phe Lys Pro Gln Val Thr Ser

420 425
Arg Tyr Phe Asp Glu Glu Phe Thr Ala GIn Thr Ile
435 440

Pro Glu Lys Cys Gln Gln Ser Asp Cys Gly Met Leu

450 455 460
Lys
465
<210> 9
<211> 3207
<212> DNA

<213> Homo sapiens
<220><221> gene

<222> (1)..(3207)

Ile Lys Ile Thr

285

Ala Thr Met Lys

Val Leu Glu Asp

320

Gly Val Val Met
335

Gln Asp His Glu

350

Phe Pro Arg Thr
365

Leu Ile Lys Asp

Lys Glu Ile Met

400

Val Tyr Asp Lys
415

Glu Thr Asp Thr

430
Thr Ile Thr Pro
445

Gly Asn Trp Lys

_89_
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<223> wild type PIK3CA

<400> 9

atgcctccac

ctagtagaat
acattaataa
cttcttcaag
gaattttttg
gtaattgaac
atcggcatgce

agaaatattc

agtagagcaa
atatataata
aataatgaca
attgctgaag
ctctgtgttt
ttcctagaaa

aggatgccca

tgttttacaa
gaaacatcta
gcaacctacg
taccatggag
cccaggtgga
cgactttgcc

ccattggcat

atggctttga
gttactggat
agcagtgtgg
tcccgagaag
aatgaattaa

tctgaaatca

gaccatcatc

gtttactacc
ccataaagca
atgaatcttc
atgaaacaag
cagtaggcaa
cagtgtgtga

tgaacgtttg

tgtatgtcta
aattagataa
agcagaagta
caatcaggaa
tagaatatca
aatatcctct

atttgatgtt

tgccatctta
caaaatccct
tgaatgtaaa
gagaaccctt
atgaatggct
tttccatttg

ggggaaatat

atctttggcec
caaatccaaa
taaagttccc
caggatttag
gggaaaatga

ctgagcagga

aggtgaactg

aaatggaatg
tgaactattt
ttacattttc
acgactttgt
ccgtgaagaa
atttgatatg

taaagaagct

tcctecaaat
agggcaaata
tactctgaaa
aaaaactcga
gggcaagtat
gagtcagtat

gatggctaaa

ttccagacgc
ttgggttata
tattcgagac
atgtgacaat
gaattatgat
ctctgttaaa

aaacttgttt

agtacctcat
taaagaaact
agatatgtca
ctattcccac
caaagaacag

gaaagatttt

tggggcatcc

atagtgactt
aaagaagcaa
gtaagtgtta
gaccttcgge
aagatcctca
gttaaagatc

gtggatctta

gtagaatctt
atagtggtga
atcaaccatg
agtatgttgc
attttaaaag
aagtatataa

gaaagccttt

atttccacag
aatagtgcac
attgataaga
gtgaacactc
atatacattc
ggccgaaagg

gattacacag

ggattagaag
ccatgcttag
gtgattgaag
gcaggactga
ctcaaagcaa

ctatggagtc

acttgatgcc

tagaatgcct
gaaaataccc
ctcaagaagc
tttttcaacc
atcgagaaat
cagaagtaca

gggacctcaa

caccagaatt
tctgggtaat
actgtgtacc
tatcctctga
tgtgtggatg
gaagctgtat

attctcaact

ctacaccata
tcagaataaa
tctatgttcg
aaagagtacc
ctgatcttcc
gtgctaaaga

acactctagt

atttgctgaa
agttggagtt
agcatgccaa
gtaacagact
tttctacacg

acagacacta

_90_

cccaagaatc

ccgtgaggcet
cctccatcaa
agaaagggaa
ctttttaaaa
tggttttgct
ggacttccga

ttcacctcat

gccaaagcac
agtttctcca
agaacaagta
acaactaaaa
tgatgaatac
aatgcttggg

gccaatggac

tatgaatgga
aattctttgt
aacaggtatc
ttgttccaat
tcgtgctgcet
ggaacactgt

atctggaaaa

ccctattggt
tgactggttc
ttggtctgta
agctagagac
agatcctctc

ttgtgtaact

60

120
180
240
300
360
420

480

540
600
660
720
780
840

900

960
1020
1080
1140
1200
1260

1320

1380
1440
1500
1560
1620

1680
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atccccgaaa

gcccagatgt
cttctggact
aaatatttaa
tatgaacaat
caaaggattg
agccagaggt

cacctgaata

caggagaaga
cgaccagatt
ctaggaaacc
ttgaattggg
tttaaaaatg
gaaaatatct

atcggtgact

cagtgcaaag
ctcaaagaca
tgtgctggat
atcatggtga
aagaagaaaa
ttaatagtga

caggagatgt

cttttctcaa
tacattcgaa
aaacaaatga

acaattaaac

ttctacccaa

attgecttggt
gtaattaccc
cagatgacaa
atttggataa
ggcacttttt
ttggectgcet

ggcaagtcga

aggatgaaac
tcatggatgc
tcaggcttga
agaacccaga
gggatgattt
ggcaaaatca

gtgtgggact

gcggcettgaa
agaacaaagg
actgtgtage
aagacgatgg
aatttggtta
ttagtaaagg

gttacaaggc

tgatgcttgg
agaccctagc
atgatgcaca

agcatgcatt

<210> 10

<211> 1068

<212> PRT

<213> Homo sapiens

<220><221>

PEPTIDE

attgcttctg

aaaagattgg
agatcctatg
actttctcag
cttgettgtg
cttttggcat
tttggagtcc

ggcaatggaa

acaaaaggta
tctacagggce
agagtgtcga
catcatgtca
acggcaagat
aggtcttgat

tattgaggtg

aggtgcactg
agaaatatat
taccttcatt
acaactgttt
taaacgagaa
agcccaagaa

ttatctagct

ctctggaatg
cttagataaa

tcatggtggce

gaactga

tctgttaaat

cctccaatca
gttcgaggtt
tatttaattc
agatttttac
ttaaaatctg
tattgtcgtg

aagctcatta

cagatgaagt
tttctgtcte
attatgtcct
gagttactgt
atgctaacac
cttcgaatgt

gtgcgaaatt

cagttcaaca
gatgcagcca
ttgggaattg
catatagatt
cgtgtgccat
tgcacaaaga

attcgacagc

ccagaactac
actgagcaag

tggacaacaa

ggaattctag

aacctgaaca
ttgctgttcg
agctagtaca
tgaagaaagc
agatgcacaa
catgtgggat

acttaactga

ttttagttga
ctctaaaccc
ctgcaaaaag
ttcagaacaa
ttcaaattat
taccttatgg

ctcacactat

gccacacact
ttgacctgtt
gagatcgtca
ttggacactt
ttgttttgac
caagagaatt

atgccaatct

aatcttttga

aggctttgga

aaatggattg

_91_

agatgaagta

ggctatggaa
gtgcttggaa
ggtcctaaaa
attgactaat
taaaacagtt
gtatttgaag

cattctcaaa

gcaaatgagg
tgctcatcaa
gccactgtgg
tgagatcatc
tcgtattatg
ttgtctgtca

tatgcaaatt

acatcagtgg
tacacgttca
caatagtaac
tttggatcac
acaggatttc
tgagaggttt

cttcataaat

tgacattgca
gtatttcatg

gatcttccac

1740

1800
1860
1920
1980
2040
2100

2160

2220
2280
2340
2400
2460
2520

2580

2640
2700
2760
2820
2880
2940

3000

3060
3120
3180

3207
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<222> (1)..(1068)
<223>  wild type PIK3CA
<400> 10

Met Pro Pro Arg Pro Ser Ser

1 5
Pro Pro Arg Ile Leu Val Glu
20
Thr Leu Glu Cys Leu Arg Glu
35
Leu Phe Lys Glu Ala Arg Lys
50 55
Glu Ser Ser Tyr Ile Phe Val

65 70

Gly Glu Leu Trp

Cys

40

Tyr

Ser

Leu

25

Thr

Pro

Val

Glu Phe Phe Asp Glu Thr Arg Arg Leu

85
Pro Phe Leu Lys Val Ile Glu
100
Leu Asn Arg Glu Ile Gly Phe
115
Asp Met Val Lys Asp Pro Glu
130 135

Asn Val Cys Lys Glu Ala Val

145 150
Ser Arg Ala Met Tyr Val Tyr
165
Leu Pro Lys His Ile Tyr Asn
180
Val Ile Trp Val Ile Val Ser
195
Leu Lys Ile Asn His Asp Cys

210 215

Pro

120

Val

Asp

Pro

Lys

Pro

200

Val

Val

105

Leu

Pro

Leu

185

Asn

Pro

10

Leu Pro

Leu Ile

Leu His

Thr Gln

75

Cys Asp

90

Gly Asn

Gly Met

Asp Phe

Arg Asp

155
Asn Val
170

Asp Lys

Asn Asp

Glu Gln

Asn

Thr

Leu

Arg

Pro

Arg

140

Leu

Lys

Val
220

Ile His Leu Met

15
Gly Met Ile Val
30
Ile Lys His Glu
45

Leu Leu Gln Asp

Ala Glu Arg Glu

80

Arg Leu Phe Gln
95
Glu Glu Lys Ile
110
Val Cys Glu Phe
125

Arg Asn Ile Leu

Asn Ser Pro His

160
Ser Ser Pro Glu

175

190
GIn Lys Tyr Thr
205

Ile Ala Glu Ala

_92_
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Ile
225

Leu

Cys

Pro

305

Lys

Lys

Asp

385

Arg

Thr

Pro

Arg Lys

Cys Val

Asp Glu

Arg Ser

275

Lys Glu

290

Ser Tyr

Thr Ser

Ile Leu

Ile Tyr

355

Asn Val

370

Trp Leu

Leu Cys

Glu His

Asp Thr

435
His Gly

450

Lys

Leu

Tyr

260

Cys

Ser

Ser

Thr

Cys

340

Val

Asn

Asn

Leu

Cys

420

Leu

Leu

Asn Pro Asn Lys

465

Thr

245

Phe

Leu

Arg

Lys

325

Arg

Thr

Tyr

Ser

405

Pro

Val

Glu

Glu

Arg

230

Tyr

Leu

Met

Tyr

Arg

310

Ser

Thr

Thr

Asp

390

Leu

Ser

Asp

Thr

470

Ser Met Leu Leu

GIn Gly

Glu Lys

Leu Gly

Ser Gln

295

Ile Ser

Leu Trp

Tyr Val

360

Arg Val
375

Ile Tyr

Cys Ser

Ala Trp

Gly Lys

440
Leu Leu
455

Pro Cys

Lys

Tyr

265

Arg

Leu

Thr

Val

Asn

345

Tyr

Pro

Val

425

Met

Asn

Leu

Tyr

250

Pro

Met

Pro

330

Val

His

Cys

Pro

Lys

410

Asn

Pro

Glu

Ser

235

Leu

Pro

Met

Thr
315

Asn

Asn

Ser

Asp

395

Leu

Ile

Leu

475

Ser Glu Gln

Leu Lys Val

Ser Gln Tyr

270

Asn Leu Met
285

Asp Cys Phe

300

Pro Tyr Met

Ser Ala Leu

Ile Arg Asp
350

Gly Glu Pro

Asn Pro Arg
380

Leu Pro Arg

Arg Lys Gly

Asn Leu Phe
430

Asn Leu Trp

445
Gly Val Thr
460

Leu

Cys

255

Lys

Leu

Thr

Asn

Arg

335

Leu

Trp

415

Asp

Pro

Gly

Lys

240

Tyr

Met

Met

Asp

Cys

Asn

400

Lys

Tyr

Val

Ser

Glu Phe Asp Trp Phe

_93_
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Ser Ser Val

Asn Trp Ser

Leu Ser Asn
515

Glu Gln Leu

Ile Pro Glu

Arg Asp Glu

Ile Lys Pro
595
Pro Met Val
610
Asp Asp Lys
625

Tyr Glu Gln

Ala Leu Thr

Ser Glu Met
675
Glu Ser Tyr
690
Gln Val Glu
705

GIn Glu Lys

Val

Val

500

Arg

Lys

Lys

Val

580

Arg

Leu

Tyr

Asn

660

His

Cys

Ala

Lys

Lys Phe Pro Asp Met Ser Val

485

Ser Arg Glu

Leu Ala Arg

Ala Tle Ser
535
Asp Phe Leu
550
Leu Pro Lys
565

Ala Gln Met

GIn Ala Met

Gly Phe Ala

615

Ser Gln Tyr
630

Leu Asp Asn

645

Gln Arg Ile

Asn Lys Thr

Arg Ala Cys

695

Met Glu Lys
710

Asp Glu Thr

490
Ala Gly Phe

505

Asp Asn Glu
520

Thr Arg Asp

Trp Ser His

Leu Leu Leu
570

Tyr Cys Leu

585
Glu Leu Leu
600

Val Arg Cys

Leu Ile Gln

Leu Leu Val

650

Gly His Phe
665

Val Ser Gln

630

Gly Met Tyr

Leu Ile Asn

Gln Lys Val

Ser Tyr

Leu Arg

Pro Leu

540
Arg His
555

Ser Val

Val Lys

Asp Cys

Leu Glu

620
Leu Val
635

Arg Phe

Phe Phe

Arg Phe

Leu Lys

700
Leu Thr
715

Gln Met

Ser

Glu

525

Ser

Tyr

Lys

Asp

Asn
605

Lys

Leu

Trp

Gly

685

His

Asp

Lys

Ile Glu Glu His Ala

495
His Ala Gly

510

Asn Asp Lys

Glu Ile Thr

Cys Val Thr

560

Trp Asn Ser
575

Trp Pro Pro

590

Tyr Pro Asp

Tyr Leu Thr

Val Leu Lys
640
Leu Lys Lys

655

His Leu Lys
670

Leu Leu Leu

Leu Asn Arg

Ile Leu Lys

720

Phe Leu Val

_94_
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Glu Gln Met Arg
740
Ser Pro Leu Asn
755
Cys Arg Ile Met
770
Asn Pro Asp Ile

785

Phe Lys Asn Gly

Ile Arg Ile Met
820
Met Leu Pro Tyr
835
Glu Val Val Arg
850

Gly Leu Lys Gly

865

Leu Lys Asp Lys

Phe Thr Arg Ser

900

Ile Gly Asp Arg
915

Leu Phe His Ile

930

Phe Gly Tyr Lys
945

Leu Ile Val Ile

Phe Glu Arg Phe

725 730

735

Arg Pro Asp Phe Met Asp Ala Leu Gln Gly Phe

745

Pro Ala His Gln Leu Gly Asn Leu Arg

760

Ser Ser Ala Lys Arg Pro

Met Ser Glu Leu Leu Phe

790

Asp Asp Leu Arg Gln Asp
805 810

Glu Asn Ile Trp Gln Asn

Gly Cys Leu Ser Ile Gly
840
Asn Ser His Thr Ile Met
855

Ala Leu GIn Phe Asn Ser

870
Asn Lys Gly Glu Ile Tyr
885 890
Cys Ala Gly Tyr Cys Val
905
His Asn Ser Asn Ile Met
920
Asp Phe Gly His Phe Leu

935

Arg Glu Arg Val Pro Phe
950

Ser Lys Gly Ala Gln Glu

965 970

Gln Glu Met Cys Tyr Lys

Leu Trp
780
Gln Asn

795

Met Leu

Asp Cys

860

His Thr

875

Asp Ala

Ala Thr

Val Lys

Asp His

940

Val Leu
955

Cys Thr

Ala Tyr

765

Leu

Asn

Thr

Leu

Val

845

Leu

Phe

Asp

925

Lys

Thr

Lys

Leu

750

Leu Glu

Asn Trp

Cys Lys

His Gln

Ile Asp

895
Ile Leu
910

Asp Gly

Lys Lys

Gln Asp

Thr Arg
975

Ala Tle
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Leu

Arg

Trp

880

Leu

Lys

Phe
960

Glu

Arg
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oin
]
Jm
el

980 985 990
GIn His Ala Asn Leu Phe Ile Asn Leu Phe Ser Met Met Leu Gly Ser
995 1000 1005

Gly Met Pro Glu Leu Gln Ser Phe Asp Asp Ile Ala Tyr Ile Arg Lys

1010 1015 1020
Thr Leu Ala Leu Asp Lys Thr Glu Gln Glu Ala Leu Glu Tyr Phe Met
1025 1030 1035 1040
Lys Gln Met Asn Asp Ala His His Gly Gly Trp Thr Thr Lys Met Asp
1045 1050 1055

Trp Ile Phe His Thr Ile Lys Gln His Ala Leu Asn

1060 1065
<210> 11
<211> 36
<212> DNA

<213> Artificial Sequence

<220><223> annealing forward primer for pCIG-mTOR mutant-IRES-EGFP

<400> 11

aattccaatt gcccgggett aagatcgata cgegta 36
<210> 12

<211> 36

<212> DNA

<213> Artificial Sequence

<220><223> annealing reverse primer for pCIG-mTOR mutant-IRES-EGFP

<400> 12

ccggtacgeg tatcgatctt aagcccgggce aattgg 36
<210> 13

<211> 50

<212> DNA

<213> Artificial Sequence
<220><223> forward primer for pCIG-mTOR mutant-IRES-EGFP
<400> 13

gatcacaatt gtggccacca tggactacaa ggacgacgat gacaagatgc 50

_96_
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<210> 14
<211> 41
<212> DNA

<213> Artificial Sequence

<220><223> reverse primer for pCIG-mTOR mutant-IRES-EGFP

<400> 14

tgatcaacgc gtttaccaga aagggcacca gccaatatag ¢

<210> 15
<211> 33
<212> DNA

<213> Artificial Sequence
<220><223> Y1450D sense primer
<400> 15

tcgtgcagtt tctcatccca ggtagectgg atc

<210> 16
<211> 33
<212> DNA

<213> Artificial Sequence
<220><223

> Y1450D antisense primer
<400> 16

gatccaggct acctgggatg agaaactgca cga

<210> 17
<211> 23
<212> DNA

<213> Artificial Sequence
<220><223> C1483R sense primer
<400> 17

ggcctcgagg cggegeatge ggce

<210> 18
<211> 23
<212> DNA

<213> Artificial Sequence
<220><223> C1483R antisense primer

<400> 18

on
Ju
Jim
Qi

41

33

33

23
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gccegceatgeg ccgectegag gec

<210> 19
<211> 33
<212> DNA

<213> Artificial Sequence
<220><223> L2427Q sense primer
<400> 19

gtctatgacc ccttgcagaa ctggaggctg atg

<210> 20
<211> 33
<212> DNA

<213> Artificial Sequence
<220><223> L2427Q antisense primer
<400> 20

catcagcctc cagttctgca aggggtcata gac

<210> 21
<211> 33
<212> DNA

<213> Artificial Sequence

<220><223> L2427P sense primer

<400> 21

gtctatgacc ccttgccgaa ctggaggetg atg

<210> 22
<211> 33
<212> DNA

<213> Artificial Sequence
<220><223> L2427P antisense primer
<400> 22

catcagcctc cagttcggca aggggtcata gac

<210> 23
<211> 27
<212> DNA

<213> Artificial Sequence

on
Ju
Jin
Qi

23

33

33

33

33

_98_
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<220><223> TSC-1 R22W-F primer
<400> 23

gtcacgtcgt cccacacacc cagcatg

<210> 24
<211> 27
<212> DNA

<213> Artificial Sequence
<220><223> TSC-1 R22W-R primer
<400> 24

catgctgggt gtgtgggacg acgtgac

<210> 25
211> 43
<212> DNA

<213> Artificial Sequence
<220><223> TSC-1 R204C-F primer
<400> 25

ctttcatact gtaatgagaa cacaaaaagg agacgaagtt gca

<210> 26
<211> 43
<212> DNA

<213> Artificial Sequence
<220><223> TSC-1 R204C-R primer

<400> 26

tgcaacttcg tctecttttt gtgttctcat tacagtatga aag

<210> 27
<211> 33
<212> DNA

<213> Artificial Sequence
<220><223> TSC-2 V15471-F primer
<400> 27

tctccaacat acaggatggc gatcttgtgg gtg
<210> 28

<211> 33

_99_

27

27

43

43

33
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<212> DNA

<213> Artificial Sequence
<220><223> TSC-2 V15471-R primer
<400> 28

cacccacaag atcgccatcc tgtatgttgg aga

<210> 29
<211> 35
<212> DNA

<213> Artificial Sequence
<220><223> AKT3 R247H-F primer
<400> 29

caccatagaa acgtgtgtgg tcctcagaga acacc

<210> 30
<211> 35
<212> DNA

<213> Artificial Sequence
<220><223> AKT3 R247H-R primer
<400> 30

ggtgttctct gaggaccaca cacgtttcta tggtg

<210> 31
<211> 20
<212> DNA

<213> Artificial Sequence

<220><223> DNA sequence corresponding to TSC1 targetting sgRNA

<400> 31

tgctggactc ctccacactg

<210> 32
<211> 20
<212> DNA

<213> Artificial Sequence

<220><223> DNA sequence corresponding to TSC2 targetting sgRNA

<400> 32
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