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MEC17(alpha Tubulin Acetyltransferase 1; aTAT1) f&x}e] Hte =5
Shabe, oAl U 558 ot 2 ERA,

T2 AAaA7I= AAE MECL7 32 e 1 I8 F9o Jrgoz Ajste <teAl
7Hd RNA(short interfering RNA; siRNA), Z-2 3o]® RNA(short hairpin RNA) 2 &
B2 (ribozyme) 2.2 FAH O RHEH MEH o s o]ifolar,
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A7) kA= OXPHOS(Oxidative Phosphorylation) SJA|A1¢1 IM156 2 ZH+=(Rotenone) &8 o|Fo|x Fo &2
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MEC17(alpha Tubulin Acetyltransferase 1; aTAT1) F+dxe] od 5=

@, oA WA A%l el mE AnE oFSH 2YBRA,

HEeA7I= AAE FE A=

[

A7 AR B S TARAZIE AAE MECL7 f-3A B I g8 F9jd drAoz Asgtsis el
P 2 7Hd RNA(short interfering RNA; siRNA), Z2 &o]¥ RNA(short hairpin RNA) % ¢
B2 (ribozyme) .2 FAHE T O RHEH MEH o s o]ifolar,

A7) kA= OXPHOS(Oxidative Phosphorylation) A4Sl IM156 % ZH+=(Rotenone) &.& o|Fo]x FozX
B Adlg o= shul, 2A4E.
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Bowrge okxle] g AL FAA, okl dF WS SEEAAY u dolrbME WAge 43S o
A Qe 2B B3 Aot
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ohe QIF7F aldsoF & A Fo sz, A AAHOR o]F AFaly] Y el L3 Aol F2}y]
T9E Adew, sEuetel A, AW Abt Qe F oAl 1919 AHozA Az oF 107 ¥ o]io]
AerE s, oF 69k i oide] Abgata girk. Ak 10d7E oF Mekst 2 g;ol glo] thekd Aok Qo] wjepH o
2 dsta ARk, o W s Q1 AR o] krh. Ed T4 FuA L o I a9 AR
w FubEE BAeE oJhe] EAdt. ol2d BAES Fo|y] 91§ ATyt @] MaHm glon H
Ago] Ao Mz A7 ey o A FAE xHste] S A8sE oAV WeET gl

ok aiel glo] mAHQl A=A UAb HAY #do] U= MEZE=FoE FAE A2 (Trends Mol Med.
2004 Aug;10(8):372-8.), °]¥ 3 mEZ=gol= ATP BES B3 AX AE F8 74 Aoz 7|ed vt
ofe}, mEFZEgol Bh-o]&E A A AME A5 93] AXE WS AAstrlol ME APEY] Fa% AxE
fol= Aog% dela 9th(Cell Death Differ. 2003 Aug;10(8):870-80.). WEZ=goloA dojuE= HzAt

5} 5 B3 ATPY 34 e AHElA Ql4ksl(oxidative phosphorylation; OXPHOS)Ehal &h=dl,
Aol BE jkh 358 3 BEES F714 2aE A vuds o B2 8302 ATPE FA st A
AbetAd QAkslE Frefsin). o] gl 4bsld JAAbEE JAlsteE FES OXPHOS JAAZ b, 7] JAAZE
IM156, WEZEW (Metformin), ZE]:=(Rotenone), HEZEZAF(Methylmalonate), BAM 15, BAY 87-2243, HE=
I 23] 22F(3-Nitropropionic acid; 3NPA), o}Ew}F:(Atovaquone) 5o £A3t}. ol& Fo 3 a¥7}
= AeE R g FEZ = IMI56, WEXET (Metformin), HAFXZX (Phenformin), ZE|+=(Rotenone) 5 °]
Ao}, ot ofEe dlEiA WS A 9w T UAdS VH FAE EAgT. wEkA ol e WS A
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Moz FAR el st folahAl £& 5@ loleu ol ARHA ohstm HF T &

o}
Bodbgoa] A7) "SE]= v]uE 2 (Peptide Minetics)"E AcATO A AAES o]l11= MECL7 whde] 23 =
RS oAk HAEH = e HPE =t HZlEESAE AEE FARAY] Fo ArEE -d HPHE 30
(Nagai et al. Tetrahedron Lett 26:647, 1985), AE-wg€d FE=HE|=F (Ewenson et al. J Med chenm
29:295, 1986; = Ewenson et al. in Peptides: Structure and Function (Proceedings of the 9th AmeriCan
Peptide Symposium) Pierce chemiCal co. Rockland, IL, 1985), o}Al® (Huffman et al. in Peptides:
chemistry and Biology, G.R. Marshall ed., EScOM Publisher: Leiden, Netherlands, 1988), wlZztjo}A=
(Freidinger et al. in Peptides; chemistry and Biology, G.R. Marshall ed., EScOM Publisher: Leiden,
Netherlands, 1988), B-o}"]:=%= (Gordon et al. Biochem Biophys Res commun 126:419 1985) % X3} 7w}
228l (Garvey et al. in Peptides: chemistry and Biology, G.R. Marshell ed., EScOM Publisher: Leiden,
Netherlands, 1983)& AM&3te] A3 4 Q.

ool A A7) "siEbH (Aptamer)'s 1 AHAIR MAE AT RE THAWA 2ARA ) e 35 5ol
Aoz Agtd 4 9= EAS 7 @dvber siAk (DNA, RNA T g slab)o|t), siE}m = SELEX (Systematic
Evolution of Ligands by EXponential enrichment)&h= EFY & 7]&o] A3 7% o]F(Ellington, AD
and Szostak, JW., Nature 346:818-822, 1990), AH&AF F71&, HElol=, v oM A7X tpefst 147 A}
A 7 de B gEHE] AEsA HIEHAY. HEE 1fe 52 AP (RT M F5)F Solde
2 RAEA b 29 & vk 54wl @ At vt Hal, 53] "skel gAteba & vk oA 3

AzAel e sl g,
ool 7] r@AE 7] wwd 39 B AxE 3 = Awdd FdW o] BT AL

btk E, A7) dAE dEE A, G2 A Y dyEZe A9 5 e dH o5 EFI

A7IA, A7 BEE A Y] dldS FE FAEAL, Y FERFE AFste] dAE 2T H
< F53= T W o BAE 5 vk, olyd tUEE A= DAl & ofug gl ofsjA
T AAE  da, da, E7, 4, deol, H, #HA, &, U T doe] FE F SFRFE vEoH F
Atk

T, A7) 9EE AT dE5 AEF] s T A 2o AAESE ATse AU vEs AMESleE
Az g Ut olYd VERE olER A HT AL ofUXA|¥h slo]HE|Ewl Y|&, ALy B-AXEF oK
Lol 71% 2 EBV-3tolBEXkm} 7]go] EtHTh

Tgh, A7) didey figk 5 A3 F9E e A do] Axd ¢ vk, o E W olER dA4EH=
AL ofA%k F(ab')2 @A A x5 WAooz BIAA AZT § 9o, Fab FH2 F(ab')2 TdH
gAgtel= BIAE FAAFoZ2N AxT ¢ vt o WEEA, Fab @d o2 gE 2A st date
Eolds zte 9EE Fab @S A&ty 1hdsA 54T = vt

2 oA A7 dAE AFoY A 28 § L o|Fe] dAE &olstA 3] 93 ¥ 71A (solid
substrate)ol Ad F vk, ¥ 7|AL & Bl FAFA, UERAERS A {7, o573, f&
A, WAITA 2 wARE Fol k. gk, Y] FAFAd e Elol~E, EEdsiHd, EaEHA, &
Zzad, PVF 3 4dE ol Adnt.
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AL F do, ofd A= AL otk
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T A, s AT 7] A BE O 98 BYd JEAeR AFeE QA FEUSEHE, e
7+ RNA (short interfering RNA; siRNA), Z<2 3|oJ® RNA (short hairpin RNA) % 2]H.A (ribozyme) &2
TAE FowBE MElg ol Fi} olAS IaEt= A 4 9o}, oo AFHE AL olUn, A MECIT
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oAl 7] "shRNA" ¥ "siRNA"& RNA Wal E+e
AzA, BAH FARS] BAL AT 5 oY) ¥ A
Az Yo AHEHT. SRNAE T 7hee) ol 4rH A 7ke] Agtel o
o9 (hairpin) 2% AT Aolx, AA UelA 47 oM (dicer)dl o8] AREwA 21 U
2
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|
25 FEHQEE F7]9 FL RNA 7o @ o]F riue] 22l FEHLE =Sl siRNAZF HH, Rl A
ZH= mRNAG| SolH oz ZAgsle] wdS AT 4 Q). Edh, siRNAE o5 7} RNACdsRNA)©ll 93] E}
T += mRNAS WP A]A RNA 7+ FAH(RNA interference; RNAD)S F=3HA H+= 21 WA 25 wEHLEHE 27
o] zhe o] 7hehel RNA @ dYEhs e Wkt
R

odg oA 7] shRNA 2 siRNA F o S o] 88X = FdAe de os Z2AE F dom olEe]
XAz sz mRNA A go] g A fARS 2 i a9E U ok, 2 die] A A
MEC17 @S 3dste fdate] So)dow #-g3ske] MECI7S F3AH(e; nRNA A& Adste] RNA 7H
(RNAi, RNA interference) @3S FEo2ZA, 47] MECI7Y TdS JAT = o). siRNAE o=z F
= gagror FA"E £ Udrl. sikNAY AxH o= EWE IREA gon FgA] TAE HS A}
|8 F Avk. dE =¥, siRNAE AF Ao s B, AE® W (in vitro) "AFE ©]&3F siRNA
of AW, AlFH? W (in vitro) Al 93] FAE 71 olF 7t RNAE &4F o|&3ste] ddsh= Wi,
shRNA 8 Ztav| = vlo]g A e AX U Ags &3 2d 2 PCR (polymerase chain reaction)
% siRNA @& JHHE (cassette)o] AX W AEE 53 &Y Fo] 9o} o]d A E= AL ol

2 odbgol A 7] "glR AR (ribozyme)"2 vl &84S zh= RNA A5 Ttk U 2SS 2t g EAY
o] FAEo] glon MECI7 fFAAte] PrAYge FAY EE dFHor YAE PrAds F3s, Mg
o2 uH Bol4 RNA Ak 48 Zte grAde] ¥4 BE 1WA 98] Ax" 5 vk

2 el A dAE A7) MECI7 (aTATl) @ds 3IYste FHAe] 2d ¢3S BaA7e AAZA, A4
HT 307 FAEE siRNA 2 MEHT 42 FAHE AP FAAE

< S ,
Ao R 3l A7t MEHE 7S ¥ele Aol sidste Aolghd, ol Aty = AL ofyu.

2 ¢ AAIZ A7) MECL7 (aTAT1) @9 dS IHste FAAY] 2d 58 HEA7]E AAZA,
HAIEE siRNA 2 IS 602 EAEE siRNAY 4 9lon), MEC17 whala s
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Aol It g ofmel avpt gaste sle
st ofAl Aol Sl @Al ool AR wdd adE A7) feiMe 1 AFEES SEu AR Rl
& S/MACK AU H& oldat 2e £39] 2d4E FojdE A F2L maE A Foeke dEE 2
o}

£ A A7 WA AR oS AR WA oR AREHs w dF ofee At dasAd, ofA o
ol Sl &ApelAl ool B FUR aNE e ¢ UAESF IAHATIE s wiTh B AR oR
HAE Hrh AL Sl e Ho AL §9E AE8stele ede @k avph el wEG ofAl Ui el
SAE] ol AHR HEY olxv FE 87 Eu olHt A2 7Y 2dE FodE 22 2E de 7
Ae AHE s 28-S et
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S Qe eldlslel o AEE AEAAE ARE A4S 2t Gl Agwd. w59 el
ATE AL AT, WG R 5E FAR A AT AL WA YS o §HEE P AL AP HS
AAFoRA g Am EANE Folt= vl 48D F At

ol 7] dekAl=  0XPHOS ﬁxﬂxﬂ, olEgAl w2EE, olutHy, SiEEdd, fEAY,
,vlEte e, SaEd, AYd, vEd, UR2Ed, Alabd, BeEd, oA B, Alded, g2
‘E] EF/V\EF'?%L, AFEUE, REZHzxY, FUEY, 7lEgd,  suAFEE, AlaEEE
U5, ol vAl, EEHRES], sto]|EFAFbHlEo|E ] TALEY, ol 2EgHA| A RS
, O|HYFERRAE, FetEed, dFolu=dEdt, Atad, SR5FFH, Jiﬂe‘ﬂ}{
1\—5}%‘, AMNEE JIEAY, AAEI, 5’\]*231 , ‘] HEIAN=, H7HFE, FH|AE, ]“ﬂ‘j/}

, OFAAEY, HEEZHACE, -2, AEER], 5-FFe 2, ZFUU, o =AEL, EPU]
, Eﬂ’\] W, HBREFH, Eooid, Ze=gl, 7}—E—+ﬂﬂ, dyEYNE, =AgA, s, O]E]LEﬂ
Zr, MAEHZ, EXERE ]me AEZAE=, wWIgsdEl, HEH2", HUEAZ, SAFHAL,
oA, oI FHA], WEAEE, wErteldl, EHREutolil, Th-w=FHA, HEulo]il, FFH|l, of
ZepFajal,  dEzEalelsl, H ]Eﬂ—rw HEZZulol=  RAH3 o]xAmin: }]%iiiﬁ-“]-—,
g, gEFHEY, EP?'}B}L, ASHs, Yhrz", FEEFH, ESE, 9§3ZRd, EfEJ,
A2 2B, ofH| =S FH A =, O}Ur:’—e“i]‘: b, stegE ) e, Edvd, HAESE, ol AsE
2%, JEEZ, HEE, HZFEHYE, 2520 2 JEFARHOR o]Rofxl oA HEE 1% oS 2T
e FES ol&e AY F 9lon, }‘%”—]. SHAIE= OXPHOS SAIAY 4 i, B} ulgkz]stAl= 0XPHOS & A A
o] dAZA fFHF= B9 &4 JAA (ubiquinone reduction activity inhibitor), HIEZEE o} AL %
}% I JAA| (mitochondrial electron transport chain I iinhibitor) ¥+ & Z#o]H (iron chelator)® ©]
A oA AEE 1F o)kl " & k.
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i

b ol A A7) "OXPHOS A A|"#F f-1]F= Y A oA A (ubiquinone reduction activity inhibitor),
EZ=gol AR 4 A& 1 YA|Al(nitochondrial electron transport chain I iinhibitor) T+ & Z#|
1 iron chelator)® o]Fo| ol A8E 1F o3-S X 4 glon, uEFZ=gol] ibsld itstE
Aste] b AEE APEAITIE 71AE 7 oF=olgtd o] AFE A ar B xFE £ lrt.

_L%__FI-E t

drgo A 7] fFulFE 3Y EA4 A= 1ACS-010759Y 4= o, mEZE=gol Ut EAsteE A&

ARLAL fuFie] SAol AL AL oFze] AT olo] A@HE AL o,

o, r

dHo A 7] nEZ=gol AA} =5 AlE 1 JA|A= IM156, HE XYW (Metformin), T ¥ 27 (Phenformin)
ZH=(Rotenone) &2 o] Fox oA AMEld 1% oY £ glow, wu ulEFEAE MY ¢
U, ool AgtE= A2 ol

weolA 7] A AelolE: VX 6009 4 glev}, VEEEd 55 olAlas /% 741 airEelY
ool Ags= AL ohrh,

dol A 7] "IM156 FE"2 CAS WM& 7} 1422365-94-3=, o]l HL156AZ L&A A =5 H]:F‘O]-q
A (biguanide derivative) 3I3EY LFo=2 g HFoly= g FASH H]EJ—E
I(mitochondrial complex 1)& zdel= A8-& 3t k&l dEstl. HlFolY A 53 &
B2 73 AebAd ol (OXPHOS) JAAE LA k. T A Axpel mEd IN156S o438 Al
Hde H 59 S3 Alx 2 F A 29938 AEe Am F, APK 248 WEXVI e thE APK (AMP-
activated protein kinase) Ht} @37t % ZEue Aol ¥4 th(Am J Physiol Renal Physiol. 2016 Mar
1;310(5) :F342-50.). Z1&lu} IM156 oF=& AlE 3o wal Aoldt zg whxlog JakS u|x|7| ujio] v
gk 28 71 #sk AT K& Fo .

¥, WH i

o

2 FPE

FPE

=)

E oo 7] "2EHE RS nEZ=Eol 5 AlE 53 I(Mltochondrlal Complex I1)ef] =r83}of, Ab

A gialed oEdte Y RS IAGe VES dhe dEoT. IfAAS wy FI AEQ E= 2

(Lonchocarpus) 2 ®l&]l=(Derris) 9| o} Z7|oA AdHo g BAsle] dojx|= AER AEA2 gy
]_

/\P&E]i’ix]”} 54 G371 o] e FTte A Abgo] AFET|E SHQih. HEdE, ZE|lE=S oYk AZF o Al

FAA AEZ APEES oA ME TS dAste oz dEAd o A5 ol&E F JEF JE Folrt
EE]i 9] MEIZEHol TF AME HFA Id AEste vEIZ=Fol Ax #F AFE 1 GAAL dE2e
IM156, HEXW (Metformin), ¥ 29 (Phenformin) S| AT}.
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, Heohd, St=gnl, stary | dEEGAE ) mAEd ) sEeEd, ol H T,
m dnl, EXAE, MIsd, MEga", HUIAE, 5AFH, o|thFEH|, o
IE}1L,Hﬂi@]1,@%iiﬂﬁ,ﬁﬂiwﬂﬂ,ﬂﬂTMQ,ﬂﬁﬂEMQ,w
HrREgntol=  FA3, o|xiague Aol Ry Avue dAudd dEHER,
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441@ﬂ , ) gEgE ) BEAE, B, HAESE ojYrERE HER
ﬂﬂﬂ,ifﬁﬂsl7é$i%2i°EﬁﬁiﬁW1ﬁ%%l%OM%:Eﬂ} of
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FetE FHAY HE FE2S ZaATE AAS FE ARoR IdetE Ad F 9

2 odbgo A ] MEC179] el &4 T wd e g 7|e AA, e A7) dAS 39dhe F4409

e RS AAA7E AAE duFEY N-olxd  EdAn kA (Alpha-tubulin N-acetyltransferase;
A T A7) aTATl ©@9dS 3Q3te 3 28 qAAE F71=

L, old sl FEY 9 dE e odeE 2-stE VTS 7Hx Aolgd ool A|sHEH] oy s}

o
BN
o,

= ofA WA ¢kl AbE &k =olV] flstel FUAE FtE 8§ =S 4 jla, o7 A
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[0065]
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[0067]
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Fog da"ES BAS T g moh.
27 2 ol o AAde] mE, 0XPHOS A Al tigk 7ol e MEFS Aol gl Wl x
o oFEQl REE Ee IMI569 oFE M H$ MECL7(aTAT1) 3 @& 5o W=
Image] 2 &3}sle] vl &Rlgk Fo

B

3¢ ¥ el 9 ANolo] W, aTATI-Z2l<H ((RPR) ¥ ok & B fAA7l walo] ¥ g A

2 owiE 9y SES B ol

pud

AN b

>~

g
to ¢

(o}
:cg
g

[

Ay
A
>
AL
1%
(o

49 % 5= B oo o AAde] e o)Z2(PSK4, SSK4 A EZF) T aTATI-A#AH 9 oF2A)71 1M156
e AEZFE D OIMIS6 WA AEZF] IMIS6 oFE Ae A o ANEZ 35 A Ax 2RE(Oxygen

& =
, 5 5
Consumption Rate; OCR) Z74S &3dlo] kAl A WstE vl &2lgk Tolr),

= 6o B wio] o AAde] wE, ) (PSK4, SSK4 AEF) T aTATI-F g A8 Y o}2A1Z7] A 3EF(aTAT1
KO PSK4, aTAT1 KO SSK4 AMETF)ol| IM156 k& A2l A, = MAE ABEH(cell viability)S SAS 24&
Bl Zojt,

WL A7) e TAF Y E

ojst, AAldlE Foto]l ¥ wHE HS sl dstaurt . olF Arde e2A E wWe Hu
ow Agstr] 1 AomA, L Bl axo upeh E BHe] W} oj5 AAjdel oa AlFEA &
AL FAANA el AAE 7E Aol A lelA A e Aol

AAld 1: 9k AFEFe] wj

Eodbd o] vt zlEe AA e o3 hst H U3 (Institutional Review Board, IRB)2] £91& dof BE
APSE s, 3= AFEF 23 (Korean Cell Line Bank) Q2 E QxF 9oF AEF<] SK4, MKN45, 2
AGS MEFE F538t0] g A5 289] Zhoj=ol whe} 10% FBS7F X 3Hel RPMI 1640 ¥iAo] 1 % Ay -d-2
E#En}o]Al (Gibco)S F7Fsted 37 T, 5 % CO, AHlelE] (incubator)(HERAcell 150i, Thermo Scientific,

Waltham, MA, USA)olA] wljeFate] Ao o] &3FAtt.
AAe] 2: OXPHOS Al &+ A3HA (e UA]) AEFA Q] MEC17(aTAT1) 23 &3

A7) AA e 1ol wlFst AEFQ SK4 BAEE o]d WA AollA PSK4 AlE (SK4 parent cell; PSK4
elDehar st , 7] PSK4 AEZRE SF327F gl FH00A 30 doll 2 Ao mge BAHe AX &
Fge AE(E71HA%A 4 AlE; cancer stem cell; CSCORFS Ao} o]d WAlA Aol SSK4 AlE (SK4
lected cell; SSK4 cell)e} Hgtrt. ofAd sl €z A F MEC17(aTAT1) S FZ A &7 OXPHOS <Al A]
ZH = (Rotenone) v IM156 SFEZ A3 A} o Fo AJAAAE EAst7] et Zel=3} IM1569] 7+ oF
Aol e AIZF(PSK4) 9 HAdo] gl WA AEF(SSKd) ol HEstal, 59 MEolA fdx &
WHalE BAEGIT. 1 ARE & 20 YERSlen, oF Bu} WEe] Hluslr] 915t Image]E E&
ARE FE AHE A alATl HdHFES 7o =2 FFst(fold change)dte] & 2 B % 1o YERSIT.
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EF)eh S A (IM156 Wi AlEF) R HElske] 0XPHOS
elstmat stgdtt. =F A% (Clusters of Regularly
Hq 7Es ol & F7F AFS 9t &4l (ToolGen) 9

d719) Sk AEFQ SKAE P AlE (IM156 74 Al
AAA k= T IMIS69] WAdel SEHAS &
Interspaced Palindromic Repeats; CRISPR) -z} #H
Aol ofele] & 29 NA=E A%t el 1YL &

¥ 2
Ald£ (5'—3") vl
" PR F: GCCTTTTTGGTGACCTCTGA s 3
R: GGATGATCGTGAGGCTCATA IS 4
Adapt PCR F: CCTAGGACCCGCTAATTTAG MEHE 5
R: GATGGTATATAAGGGAGGCC AEHS 6
MEC17(aTAT1) ¥3 19 TATGACCATTATAGATGAACTGG MEHE 7

A7)0l B AlEA7F B0l WE 24 pRGEN_Human_ATAT1_U6_SG2 ®E]9} Cas9S & 3t:= wE]Ql pRGEN-
Cas9-CMV/T7-Puro-RFP ¥E]& &7 48 At &<t A <A (transfection) A7l H A wlA (selection
marker) & A (% 3 Fx)ste] Bl fFHA7F Bdo] ¥R k= MEC17(aTAT1)o] ted AEFE w5o] 4
Hol| AFg3slTE. 1) T (PSK4 2 SSK4 M EF)] INMI56 Fe HY T AE 35 FAAY Ak AR
(Oxygen Consumption Rate; OCR), 2) MEC17(aTAT1)-Z &~y Y o}-2A]7] PSK4 % SSK4 AMEFT(IM156 7FH4A
AT 2 OIMI56 A AET)el IM156 k8 A2 A ME &5 ol Atk 2RE, 3) MEC17(aTAT1)-=E
229 Y o}2AI7] PSK4 H SSK4 A EF(IMIS6 7HAd AET 2L IMI56 WA AIEF)el IM156 k8 A2 & 4t
2 AREOMR)S v 543 295 = 4 9 = 59 YeERAT.

U o

u
B
e

A% A3, PSK4 2 SSK4 A EF BEF MECI7(aTAT1) Y o} % IMI56 Ao 93] OR AR nEF:=go}
o] #Aa3 AL st o, SSK4 MEF(IMI56 WA AEF)2 - IM156 2 F nEZ=go} 7]5o]
7FE ol Astel= wbthE MEC17(aTAT1) o ok 5 IMIS6 A2 Al OCRo] =LAl #A2¥= AS 1T
5 %), ol & nEEZ=gol 54 I AAA (Mitochondrial complex I inhibitor)<l IM156 <F
53¢ A4 MEC17(aTAT) o] AslE Fa vEZ=g ol 71%5S oAl 4 AdeS onshes Ao,
A2 AR o] AT AwIL IMI56 WA AlEF] MECI7(aTATD S 4 ok A S A 7Hd & Zo=7 A
gk 25 S8 MECI7(aTAT1) Y ok Al 79 IMI56 oFE 7ol & o7 F7hehe
ANRE St F7F AFor AX AEHS SAst Arieh 2ol mEZE=} Vs 9 4
#7t e AE gRlgt 43, = 6949k o] MEC17(aTAT1)S CRSPRZE Y ofx AHE df

=
dastglon] olg Y ob AF oM IMIS6 oFmell ek WheAo] FoAw s thAlE AT 4 ATt

32
*
o i

N
tlo
e |
4

olelg ANES TP u], MECI7(aTAT1) FH=pe] WEeks E3be] OXPHOS oAlAl UAd MEF2 Awaigla,
o yolrt A7) ke digt S AmSIAY Y] dEd digt A5dS o] 0XPHOS AAA Wd oS
= Pt
oL T

oPFoR B owwel A% YRS PN &AL o, FAA] Bl ANS AL AAA QolA ol
FAAQ 7% BA vigAE A o Woln], oje] B wye] Mk A@HE Aol ohd Fe wuisi)
webd B owgel 4aAe Mol A%d 3G 10 SR oste] oldvkn @ ol
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k1
N2

1
(g

1

SK4 MKN45 AGS
P S P S P s

EH2
aTAT1 expression after ROT Tx. aTAT1 expression after IM156 Tx.
PSK4- PSK4 15
SSK4- SSK4 1.0
Ctrl ROT Ctrl IM156
EH3

PSK4 SSK4
WT KO WT KO

&% a» a» a» | GAPDH
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1
g
[§)]
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~8—-55K4 WT
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0 10 20 30 40 50 60 70 80
Time (min)

—8—PSK4 WT —8—P5SK4 aTAT1 KO —&—PSK4 aTAT1 KO IM156

—8—55K4 WT —&—S5K4 aTAT1 KO ~@--55K4 aTAT1 KO IM156
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*k
250.0 - |_
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*k
500 -
*k

1§

Spare Respiratory Capacity

0.0 -

—8—PSK4 aTAT1 KO —&—PSK4 aTAT1 KO IM156
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k1
N2
()Y

Cell viability (%)

PSK4

2

*k

L

1004

g

c ) 1 T L

IM156 - + - *

Cell viability (%)

WT aTAT1 KO
SSK4

2

F%

*k
1004 |

33
T

IM156 - + - +

WT aTAT1 KO

EEE

<110>

<120>

<130>

<160>

<170>

<210>

<211>

<212>

<213>

<400>

Industry-Academic Cooperation Foundation, Yonsei University
A composition for treating drug resistance

PDPB214114

7

KoPatentIn 3.0

1

421

PRT

Homo sapiens

1

Met Glu Phe Pro Phe Asp Val Asp Ala Leu Phe Pro Glu Arg Ile Thr

1

B} 10 15

Val Leu Asp Gln His Leu Arg Pro Pro Ala Arg Arg Pro Gly Thr Thr
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Thr

Thr
65

Lys

His

Ser

Val

Pro

225

Pro

20

Pro Ala Arg Val

Leu

50

Ser

Asp

Lys

Asn

Val

130

Lys

Lys

Pro

His

210

Lys

Phe

Arg

35

Gly Lys

Ala Ser

Ser Ser

Val Gly

100
Glu Val
115

Gln Arg

Glu Arg

Leu Leu

GIn Val

180
Arg Pro
195

Ala Val

Arg Ala

Leu Lys

Arg Ala

260

Arg

85

Tyr

His

Val

Lys

165

Asn

Pro

Asp

Val

245

Thr

Asp Leu Gln Gln

Ser Ala

55

Met Gln
70

Arg Pro

Lys Lys

Pro Leu

Gly His

135
Glu Pro
150

Phe Leu

Asn Phe

Ala Pro

Pro Thr

215
Gly Asp
230

Ala Val

Pro Pro

40

Lys

Ser

Leu

Cys

120

His

Asn

Val

Ser

200

Pro

Ala

25

Gln Ile Met

Ala Gln Asn Leu

Asn Arg

Gly Lys

90

Phe Val

105

Ile Leu

Arg Glu

Gln Leu

Lys His

170

Ile Phe
185

Leu Arg

Lys Pro

Pro Pro

250
His Pro

265

His

Leu

Asp

Leu

155

Tyr

Pro

Tyr

235

Trp

Pro

60

Val

Asp

Phe

Phe

140

Asn

Thr

220

Ser

Pro

Pro

30

Thr Ile

45

Ser Ala

Val Tyr

Asp Arg

Tyr Ile
125

Gln Tyr

Asp Arg

Leu Glu

Phe Phe

190
Arg His
205

Arg Lys

Ser Ser

Leu Asn

Arg Ser

270
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Ile

Pro

His

Met

Pro

Thr

175

Ser

Leu

Asp

Arg

255

Ser

Asp

Leu
80

Phe

Leu

Ser

160

Thr

His

Arg

Pro

Arg

240

Ser
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Leu Gly Asn Ser Pro Glu Arg Gly

275

280

Gln Glu Leu Leu Arg Ser Leu Arg

290
Arg Leu

305

Arg Thr

Ser Arg

Asp Ser

Glu Gln
370

Ala Pro

385

Gly Asp

Ser Thr

<210>
<211>
<212>
<213>

<400>

295

Leu Leu Ala Ala Asp Pro

310

Arg Gly Thr Pro Pro Gly

325

His Gly Gly Val Asn Ser

340

Lys Gln Gly Glu Gln Glu

355

360

Ala Leu Ser Gln Asp Gly

375

Pro Gln Ala Pro Ala Pro

390

Ile Leu Asn Ala Arg Phe

405
Arg Pro Trp
420
2
21182
DNA
Homo sapiens

2

aaatcttgag gctgagggcg

ttgtaaatag atgggctggg

tttacacaat aaagctctac

tagcgggggg tgggetgagt

agataagtgg tcaggcttaa

tgggcagectg tgccactcectg

ctgttcactg aggggataaa

ggtggtacag
ctaaacattg

tgtctctggt

gatggtcettt
gccagecttg
tcaagatgcc

aggttggaca

Pro Leu Arg

Leu Cys Pro

Gly Gly Ser

315

Leu Val Ala
330

Ser Ser Pro

345

Thr Lys Asn

Ser Gly Glu

Pro Ala Gln

395
[le Arg Asn

410

atgtgtatgg
ttgcegttte

ttgctttggg

tcatataagc
cctgtgacgce
ttgtgggcecce

gtgagacact

Pro Phe Val Pro Glu

285

Pro His Pro Thr Ala

300

Pro Ala Gln Arg Arg

320

Gln Ser Cys Cys Tyr

335

Asn Thr Gly Asn Gln

350

Arg Ser Ala Ser Glu

365

Lys Pro Met His Thr

380

Ser Trp Thr Val Gly

400

Leu Gln Glu Arg Arg

gaaaccccaa
atacttctac

ctgtttccga

aattgggtga
ctgggactag

ccactccaca

gggccaagga

_17_

415

cccctatata
caactcagct

tgaatgccat

tgctgtgggg
aagccgggga
gcatggccca

agactacgtt

60

120

180

240

300

360

420
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gccatggcac

agctggtttg

ctacaggcgg

gaagtgacgt
atgtggacgc
cccgecegacce
tttcteceegg
gatcgccecect
ggattgatca

ggatgtggtt

gccaccttga
tggaagactc
cccaggttcc
tttcttectet
gggcaaggct

tggggatggt

aatcttccct

gtaaccgcca
ctcttcecate
cttgcagata
gagccattat
ttggatgcta
gcagcagaga

aggctcataa

aacgccatgg
cactggttca
caccccccat
tgcttteece
aaccgcacca

actacaatct

tcactgccgt
gcaagaaaaa

ggctectgga

cgtgtggggc
getgtteeceg
cggaaccaca
ttcctceteca
tttgatgtcc
gcgcttggat

gacctggcect

aaggtgtgac
ccaggcaaag
caggactgac
ttctctagtg
tctgccaagg
atataaggga

gcaggececag

tgttgtttat
ccatacttaa
gataccacta
tggtttcatc
ggagttcgta
tgccggggtt

tgaggtagaa

ccatgggcga
tccaaactag
gttcccatgt
atacttccte
actggcaatt

ggagaccaca

gggatgeagg
cgggggcecct

aataaagact

gggtccgace
gagcggatca
acgccggecce
aacctggtcc
aggcctgect
ctgtgacctt

ttctgcttec

agaagtttgg
gcagggagce
tgcctaggac
ttgatctaca
tactggagag
ggectgggte

aatctttccg

attctcaaag
ttecttectt
gectgttceat
aaagttggat
taccttggtt
cctaaaacat

ccactttgca

gaactcttcc
gggctecttt
cattctattc
ctaccctgag
gaccgaccct

gtcccacagg

gatggaaagg
gtcagttgcc

ccgagaggcg

gcgcacaatg
cggtgctgga
ggtgacagct
aggcaccacg
ttttggtgac
tcaccccggg

tcacaataac

gtttcagaag
ttcagtgtta
ccgctaattt
gcagcaaatt
tttttagatg
cttcggagag

ctcctatcac

acagttcagc
cctcagcecct
tattttccce
acaagaagct
tctgagaaca
ttttattgtt

tcctggactt

agtatatgtt
gccectgagcece
ccttecccagg
tctectttte
cacagaagct

ttagaggttt

agtggcactg
aggacgctag

gtgcggegag

ggccatggag
ccagcacctg
caaacccacc
cceecttete
ctctgaccct
cccaaaatgt

cttaagggag

ggtggggteg
aacctgggtt
agtgagtatc
atgaccatta
gagtaaaggg
acttgcagaa

tagtgcatca

ccgaccgtga
tceeccatcet
gtcctacagg
ctttgtactg
aaagtgctgg
tctctcttag

ttacatccat

gcaggtatca
cttccagaag
cttctggcett
cctgcagaag
gctgaaattc

cagagaatag

_18_

ctaggggcac
ggggcaaggt

aggageegscyg

ttceegtteg
aggcccccag
ctctggecect
actgactagt
gggectagtg
cccaatcaaa

gagggagtgt

gaaatcagat
ggagttgtgg
tgactcttta
tagatgaact
aggacctctg
agtctgactt

aggatgcaga

gtgccacatg
ttgactatct
gctggaaaag
gtgagtgtta
aggttagggg
gatgatcgtg

gagtctgtge

ctgacctctt
ccetgectcec
cctgttggcea
gagcgagtgg
ctgaataagc

atccccactg

480
540

600

660
720
780
840
900
960

1020

1080
1140
1200
1260
1320
1380

1440

1500
1560
1620
1680
1740
1800

1860

1920
1980
2040
2100
2160

2220
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agcattccca

acataggttt
ctgtagtgac
ctgcccaggce
tcaagcgatt
acccagctaa
ctcaaactcc

tgtgagccac

cccaagctgg
gcgatactcce
ggctaatttt
actcctggct
agccactgta
ttettttett

ggcacgatca

gcctectgag
ttagtagaga
gatgtgccca
acccttatgce
tggcacgatc
agcctccecga

ttttagtaga

gatctgeccg
ccecttatga
catagttcat
ccetgtectce
cagcaaaatg
ctgggcacta

ctctgtctct

ttgaatttat

cattttctac
ttctttctca
tggagtacag
ctcectgettce
tttttatatc
tgaccttgtg

cgcatctgac

agtgctatgg
tcecttagec
ttattttttg
caagagatcc
cccagactta
tetttttegt

cagctcactg

tagtagggat
tggagtttca
cctcagcectc
ctaatttttt
tcagctcact
gtagctggga

gatggggttt

ccteggectce
ctaattttca
tactcatctg
atggagcttt
ttactaatgc

ggaatggttt

acaaaaaata

ttgttattta

aaccaggctc
tctattttga
tggcgcaatc
agcctcectga
tttagtggag
atctgcccgce

tttttttett

caggatcttg
tcctgagtag
tagagatgag
acctgcctca
ttttgattct
gagatgtagc

caacctctgc

tacaggcatg
ccatgttgga
ccaaaagtgc
tttgagacag
gcaagctcecg
ctacaggtgc

caccgtgtta

ccaaagtgct
acccaaacat
gtcagtcagt
ggcctaatat
tacccattca
actcaatgaa

Caaaaaaaaa

tggcaaagaa

tttctttcte
tetttteett
tcagctcact
gtagctggga
acggagttac
cttggectcc

tttttttcaa

gctcactgea
ctgagactac
gtctcactat
gcctceccaaa
ttaccacaag
cttgctccat

ctccggggtt

caccatcatg
cagactggtc
tgggattaca
agtcgctctg
cctceccaggt
ccaccaccat

gccaggatgg

gggattacag
agccagctca
atttattaag
agggaaggaa
tccaataaac
acagacaaca

ttagccaggc

gtagtgactt

ttgtggtacc
tgagatggag
gcaacctcca
ctacaggcac
accatactgg
caaaatgctg

agcagagtct

gcccaacctt
aggcatgcac
gttgcactgg
gtgctgggat
ttgtttccta
cgtccaggct

caagtgattc

cccagctaat
ctgaactcat
ggtgtgagece
tcacccaggc
tcacggcatt
acccagctaa

tctagatctc

gcgtgagceca
ttttcacctc
ggtccagaat
gtcttgttta
attgagtgcc
gcetgggceaa

gtggtggcac

_19_

atttcctatc

atctctcatc
tctcgecatg
cttcetggtt
ccaccaccac
ccaggctggt
ggattacagg

cctgetgttg

ctgggctcaa
caccatgcct
gtggtcttga
tataggcgtg
cacctaattt
ggattgcagt

ttgtgcctca

ttttgtattt
ggcctcaagt
accgcacaca
tggagtgcag
ctcectgectce
ttttttgtat

ctgaccttgt

ccgtgeccga
cttgttttca
aatatgcatt
taactaagtg
tggcagtgtt
catagcgaaa

gagcctgtag

2280

2340
2400
2460
2520
2580
2640

2700

2760
2820
2880
2940
3000
3060

3120

3180
3240
3300
3360
3420
3480

3540

3600
3660
3720
3780
3840
3900

3960
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tcccagcetac
agtgagccaa
aaaaatgaaa
tcccagcact
cctggtcaac
ggtgggtacc

ggaggcagag

tgaggactcc
aatccccaca
agcatgtgga
atggegtgeg
ccggaggcag
agcgagactc

tceectgtett

atatggttaa
aaggtgggga
tcatttgagc
gcctgtaatce
gaccatcctg
ctgggtgcct

gaggcagage

gagactccat
caatcctagt
tagcctagge
agtggcacgc
ccaggaggtc
acgtgagact

gagagagagc

ctgaaagagc
gatgagacca

ttattttaag

ttgggaggct
gatcgcgceca
acaaaaacag
ttgggaggct
atggtaaaac
tgtaatccca

gttgcagtga

atctcaaaaa
ctttgggagg
acatagtgaa
cctgtaatcc
aggttacagt
ttgtctcgga

agtggtggag

taagtgctct
tgggagtatg
aataactgaa
ccagcacttt
gctaacatgg
gtagtcccag

ttgcagtgag

ctcaaaaaaa
acttagggag
aacatggtga
acctgtggtc
gaagctgcag
gtctcaaaac

atcccagaca

aaattggctg

gagaggtaat

taaaaaataa

gaaatgggag
ctgcattata
aaaaaaaggc
gacgtgggceg
ccegtetcta
gctacccagg

accaagattg

agaaaaagaa
ccaaggcagg
accctgtctce
cagctactcg
gagccgaggt
acaaaaaaaa

cttatattct

ggaaaaatga
tgggattgca
aggaagtaag
gggaggccga
tgaaaccctg
ctactcggga

ccgagatcgce

aagaataaaa
gcegaggtgg
aaccccatct
ccagctactt
tgagccgaga
aaacaaacaa

gaaggtacca

tgtccagagc

gCggaggagy

gatcaggcca

aatcgcttga
gccetgggeaa
caggtgceggt
aatcacttga
ttaaaaatac
aggctgaggc

caccactgca

aaagggccag
aggatcacct
tactaaaaat
ggaggctgag
cctgctacag
aaaacagaaa

agctggagag

gagcaagtaa
ggttgaaagg
agtaaaaact
ggcgegegga
tctccactaa
ggctgaggea

gccactgcac

accaaggctg
gtggatcact
ctacaaaaaa
gggggtcetga
tggtaccact
aaaaaaagag

ccagtgtatg

agcatgagtc
ggccttatag

ggggtggega

gcetgggagg
cagagagaga
geggtggecece
ggtcaggagt
aaaaattagc
aggagaatca

ctccagcectg

gcatggtgge
gatatcagga
ataaaaatta
gcaggagaat
cactccaccc
aagaagggaa

aCaaacaaac

gggtttggea
ggatcatcac
ggcecegggceac
tcacgaggtc
aaaaaataca
ggagaatggc

tccagectgg

ggegtggtga
tgagcccagg
cacaaaaatt
ggcaggagga
gcactgcagc
taagagccaa

gecgtgaggt

agcggaggag
gctactgcaa

ctcacacctg

_20_

cagaggttgc
ccetgtetcec
atgcccgtaa
ttgagaccag
ggggcatgat
cttgaacccg

agcgacagag

tcatgcctgt
gttcgagatc
actgggcatg
tgcttgaacc
tgggggacga
cagacaaaag

ataataaaca

gtactcaagt
tgagaaagtg
ggtggctcat
aggagatcta
aaaaaattag
gtgaacctgg

gtgacagagc

cttacatctg
agttcgagac
agccaggtgt
ttgcttaage
ctgggtaaca
gaaatatctg

gggagtgtge

tatggtagga
agactggctt

taatcccagc

4020
4080
4140
4200
4260
4320

4380

4440
4500
4560
4620
4680
4740

4800

4860
4920
4980
5040
5100
5160

5220

5280
5340
5400
5460
5520
5580

5640

5700
5760

5820
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actttgggag
ctgggtgtga
actagaaccg

ctgggcgaca

tggtatctca
caggagttcg
attagccggg
gaatcgcttg
agcctggata
atcttgattt

gcacagtggc

gaggacttca
aaaaaattag
caggggaatt
actgcactct
acggcaataa
gaaaaatggt

ttttaaatat

aggactttag
atggtaggta
agatgtctgt
aggaggtttg
tgcgatcacc
gtgaggaccce

cctgctcacc

taatcgacat
gtgccccacce
caaggagaag
aatgaggaaa
ggggagaaag

gaagcagctg

gccgaggtag
tggcaggtgce
ggaggcgegag

gagcaagact

ttcctgtaat
agaccagcct
tgtggtggceg
aacctgggag
acagaacgag
ttteettttt

tcacacctgt

agaccagtct
ccaggtgtgg
gcttgaatca
agcctggtga
gggagccaga
ggtggctcag

tttgaaggta

gacaatgcca
gaccagcttt
gatatgtcca
gggaggagag
atagaaagat
ccaactggct

acagccacct

agtccccaaa
atgtcagagg
ttgtggagga
atggggagca
aggagaagga

aggcggtatg

gtggatcacc
ctgtaatccc
gttgcagtga

ccttcttaaa

cccagcattt
ggccatatgg
ggcacctgta
gcagaggttg
actccatcaa
aacaagatca

aatcctagca

ggctaacatg
tggtgctcgce
gggaggtaga
cagagtaaga
gtagaagcaa
accaaggtgg

aagcaagtaa

aagcctgagce
gggggaaata
ggtttgagta
ttttcagcat
tatagataga
gctctgaaaa

ccgccatgca

ctctcacttt
cagttgtgga
ggcagaaagt
ggaggctgac
agaggaaggt

gacaaatggg

tgaggtctct
agctgtttgg
gccgcetgaaa

daaaaaaaaa

tgggaggccc
tgaaacccca
gcceccageta
cagtgagctg
agaaaaaaga
ctttggctgt

ctttgggagg

gtgaaacccce
ctgtaatccc
ggttgcagtg
ccccatatca
gtagactaat
tagcagtagt

gatttcctga

agctggaaga
ctaggagtac
gacagttgga
acatctggta
gaagctgccc
gccatctttg

cttcectetge

cttcttaatc
cacaagctcc
ggaagagacg
aacgaggtag
gatggtgaag

cagctgatga

actgaaaata
gagtctgagg
ttgtaccact

aaaaaaaata

aggcaggtgg
tctctactaa
cttgggaggc
agatcgcact
aaaagatcat
taagaacagg

ccgaggceagsg

atctctacta
agctactcgg
agctgagatt
aaaaaaaaaa
taggcagcaa
gatggtaaag

cagattgtat

atgaagttgc
atttttaata
tacttccctg
tctaaagcca
ctttgggccc
cattgttcct

tgcctcagag

ccttgcatcg
gtgatcacca
cccatgctaa
atgaagaaga
aaaagaacgg

tgatgaagat

_21_

ccaaaattag
caggagaatc
gcactcctge

gcgecaggtg

atcacaaggt
aaatacaaaa
tgagatagaa
actgcactcc
tttggctgtg
caatagccgg

tggattgcct

aaaatagaaa
gagactgagg
gtgccactge
aaaaatggaa
caatcctggc
agtggtcaaa

gtggagaaag

tttaactgag
tgttaattgg
gagatcaggg
acagacagga
tctttaagaa
ggtteggtgt

tctggcagct

gatcaccgct
ccaaggactt
cgggaacgct
ggaacagggt
agatgaaaac

gacgatgttg

5880
5940
6000

6060

6120
6180
6240
6300
6360
6420

6480

6540
6600
6660
6720
6780
6840

6900

6960
7020
7080
7140
7200
7260

7320

7380
7440
7500
7560
7620

7680
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ataccaagca

ttaaattaag
gttgcccteg
caccaccacc
tccaaggtct
acattttata
agctctgtceg

ctgggttcaa

caccacaccc
gatggtttct
tacaggcgtg
caagccagcc
ttcattataa
aaaaagcctg

gtggatcacg

actaaaaata
ggaggctgag
tgtgccactg
caacaaaaag
ccataagtag
tttgeectttt

gaaacaatat

caaaaagaag
gtagatgaaa
gcegagtegg
tctacaaaaa
gggaggctga
tcatgccatt

aagaaaagaa

gcagaaggcc

gccaccgtga
agaggcctgce
caacccaaac
tgctetttta
tttttgtaca
ccaggctcaa

gtgattctcc

agctaatttt
atctcctgac
agccaccggce
tttggagggt
tctcaaagga
ggegeggtgg

aggtcagaag

caaaaaatta
gcaggagaat
cactccagcc
tctegttctg
ttggtttgtg
ttgtctatga

tgtgcaacaa

ttaaggaaga
actgaggccg
gtggatcacc
atacaaaatt
ggcaggacaa
gcactccagc

aactgaaaag

agtgaggatg

cctattcacc
ttgcectcca
cagagaattt
aaagtacttt
tattgttagg
gtgcagtggt

tgcctcagec

tgtattttta
cttgtgatcc
gcccagecag
tctetgtett
ggaaaaaaaa
ctcgegectg

atcgagacca

gccaggegtg
ggcgtgaacc
tgggcaacag
agcattccag
tgagatggtt
aatggctgct

taaacccaaa

gaagaagacc
ggtgtggteg
tgaggtcagg
agccaggega
tcacttgaat
ctgggcaaca

taaggtgacc

attagacagc

ctccacttce
cagacagtgc
gcaacagagg
aaaaaggaag
gtcatttttt
gcgatcttgg

tcctgagtag

gcagagacag
acctacctcg
gttcagtcat
acttctgact
aaaaaaaaaa
taatcccagc

tcctggctaa

gtggegggag
Ccgggaggcag
agcgagacta
tagcttcttt
aaaaaggcca
tatttattta

ttttattttg

agcaaatgca
ctcacacctg
agttcaagac
ggtggctcat
ctgggaggtg
aagcgaaact

tcaaaggcca

daaaaaagaa

catctcagaa
cactgcagat
aggaaaaaag
tttgtttgta
ttttectttga
ctcaccgcaa

ctgggattac

gctttcacca
gcctceccaaa
ttttaatgat
ttacttgtgg
aaccttgttt
actttgggag

catggtgaaa

cctgtagtcc
agcttgcagt
catctcaaaa
agtgtatgta
aagataaaat
ggcctatttg

ctgagttgtt

accacagagt
taatcccagc
caacatggtg
gcctgtaatce
gaggttgcag
ccatctcaaa

ctgaagaaag

_22_

aagttaaact

tctaaacatg
gacaggcact
aaccaaaact
ttttttattt
gacggagtct
gctccacctce

aggcgcececgce

ggttggcecag
gtgctcgaat
ctcagatgac
tgtgaccata
aaaaaaaaaa
gcegaggtgg

cceectgtcet

cagctacttg
gagccaagat
acaacaacaa
gttagttgta
gtttcattta
atgtatgtgt

ctaacagcaa

gactagtgaa
actttgggag
aaaccccatc
ccagctactt
taagccgaga
aaaaaaaaaa

tgtttccagg

7740

7800
7860
7920
7980
8040
8100

8160

8220
8280
8340
8400
8460
8520

8580

8640
8700
8760
8820
8880
8940

9000

9060
9120
9180
9240
9300
9360

9420
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aggaaggaat
ttaccattgg
cggtgtttgg
gaataagcta
agtgaagtgg
attcagtaga

tcattgaatg

atggacagtt
acatggattt
cttgaaaggc
caggcatgag
cacctgtaat
agaccatcct

tgggegtggt

cgtgaaccca
ggcgacagag
ttcaggacac
tgggggtgat
ggtcttecta
trtttttttg

agtgcagtgg

ttgcctcage
ttgtgttgat
ccgeccacct
tggagcacag
tagagtgtaa
cagtggattc

tacaaattaa

cccatagcca
gctetgttge

ctaggctcaa

ggtttacttg
atttatctgc
aagcctggat
ctcttttaaa
atcaaaagag
gagaaaatat

88Cg8cgess

aatccattgt
gagtgctatc
aagtgtttgt
caaaggcaga
cccagcactt
ggctaacacg

ggcaggcegcee

ggaggcggag
caagacactg
tacaagcagt
gaggatgggc
cagtatattt
tttgtttgtt

cacaatctca

ctcctgagta
gaggtttcac
cggtctccca
tattcgatat
ataataattc
ttgcacatct

tgacttaacc

tttgcaccca

ctaggctgga

gagatcttcc

gtcaaatgct
gttaggccat
gcagtgggtce
tcctgettta
ttgatctttt
tattatgtca

gcgttgagat

aacatgattt
ttgggetggg
caggtggaca
aaggtattaa
tgggaggcca
gtaaaacccc

tgtagtccca

cttgcagtga
tctcaaaaaa
gtggtgtggt
tggtagacat
ttccattaag
tgtattttga

gctcactgga

gctgggatta
catgttggcc
aagtgctacg
gaaacacatt
acatttcatg
ttttgaggta

aaattcacac

gtgaactttt

gtgcagtgge

ctaccagcct

gctgatcaag
tggtgatctt
ttgtagactg
atgggaatag
gcagatggga
gagaaagtgg

ttggttgaca

gatagatgtg
ggttgggtaa
aaaggctaaa
accaccttte
aggtaggcegg
gtctctacta

gctaatcagg

gcccagatca
aataaataaa
tggagtgctg
tacaacaagg
aggcaacaga
gatggagtct

acctctgect

gaggcgecca
agacgtctcg
attacagccg
acccagttaa
ggctctatgt
ggtactatta

agccagtaaa

tttttttttt
acgatcacgg

ggccaacatg

gagcaaagag
aatgagcagt
agaagctagg
aaatagagca
gaacaaatag
ggagaactgt

agttagcctt

attacagagg
agaaagatga
gtgcatttca
aggccagecg
atcacaaggt
aaaatacaaa

aggctgagge

tgccactgca
taaataaaaa
ggcatgtgct
tcaaggcaag
gagcagtgga
cagtctgtcg

cctgagtcca

ccaccacacc
aacttctgac
tgagccacca
catgtaaggc
ggtatctata
ttaaacctat

tagtagagtc

tctttttgag
ctcactgcag

gcgaaaccee

_23_

gtctgagaag
tttggtgcag
aacacagcaa
agagctggag
cattagaatg
tgaagtgatg

ggataggaac

aggcataagg
catgtctaat
tgtagaggaa
tggtggctca
caggagatcg
aaaaattagc

aggagaatgg

ctccagcectg
taaaccacct
tgttgggggg
ggataggcag
aggagcacag
cccaggcetgg

agcaattctc

tggctaattt
ctcaagtgat
tacccggtcc
cagagcagta
tgcatcatct
tttgggttta

cacatttgaa

gcaaggtctt
tctctacctce

atctctatta

9480
9540
9600
9660
9720
9780

9840

9900
9960
10020
10080
10140
10200

10260

10320
10380
10440
10500
10560
10620

10680

10740
10800
10860
10920
10980
11040

11100

11160
11220

11280
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aaaatacaaa
ctgagacagg
cattgcactc

acgcattggce

ggtcaagaga
aaaaattagc
aggagaatcg
gtccagectg
caagtagttg
agagacgeggg

ccgeetegge

ctggctaatt
tcttgaactc
trtttttttg
agctcactac
agctaggatt
agggtctcga

ttacaggcgt

ctctetetgt
tcttgagtaa
agaagtctga
aagccatgtc
tgtgaaggcc
gttatcaaag

aaccctgctg

ccaggctgga
gcgactctcece
ggctaatttt
gaactcctga
gagccactga

ctttagagaa

aataagccgg
agaagagctt
cagcatgggc

tcgegectgt

tcaagaccat
tgggcatggt
cttgaactca
gcaacagagc
ggactacagg
tttcaccgtg

ctcccaaagt

tttaaaaata
ctgggctcaa
agatggagtc
agcctctcecc
acaggcgcac
actcctgacc

gatccaccac

cgcccaggct
actcttaatg
aagttgaggc
tccaaggctg
aaattaaatg
tagcatcctg

aattttttat

gtgcagtggce
tgcctcagee
ttgtatttat
cctcaagtga
acctggactt

aagtttatac

gegtggtgge
gaacctggga
aacagagtga

aaccccagcea

cctggccaac
ggcgceatgcce
ggaggtggag
gagactccat
cgcccaccac
ttagccaggg

gctgggatta

tttttgtaga
gctatccaca
tcactctgtc
tcetggggte
gtcaccacac
tcaagtgatc

gectggececc

ggagtgcagt
gctacactat
ccagccctgce
tatttccccce
tgaaaatata
gcctcecagea

ttatttattt

acgatctcag
tcccaagtag
aatagacaca
tgcctgecac
tagcaccttt

aagtcctttg

atgtgcctgt
ggtggaagtt
gattccatgt

ctttggaagg

atggtgaaac
tgtagtccca
gttgcagtga
ctcaaaaaag
tatggctggce
tggtctcgat

caggcttgag

gatgaggtct
tgagccacca
acccaggctg
aatggattct
ccagctaatt
cacccgectt

cgagtttttt

gttgccatct
tttcetgget
cacttgtagc
aaccttcttt
atgaagtaac
tgtcttecece

atcctttgag

ctcactgcaa
ctaggattac
gggtttcacc
agcctcccaa
ttatgtgctt

tctgttctta

aatcccagct
gcagggagcce
taaaaaaaaa

CcCaaggcggg

cctgtctcta
getgeteegg
gctgagatct
atcttcccac
tgattttttg
ctcctgacct

ccactgggcec

tgctatattg
tgcccagcecc
aagtacagtg
cctgectcag
tttgtatttt
ggcctcccaa

tttttetett

cggctcactg
aaaacactgc
tacttggcat
caaatagtga
tctaaaatta
tgactttcce

acggagtctc

ccteegectce
aggtgcacac
atcttggcca
agtgctggga
attggccatt

aattgtgttc

_24_

actcaggagg
gagatgacac
aaaaggccgg

cggatcacga

ctgaaaatac
aggctgaggc
tgccactgaa
ctcaacctcc
tatttttagt
cgtgatcggce

cggcccacge

cccaggcetgg

ccattaaact
gtgcaatctc
cctcctgagt
tagtagagac
attgttggga

gagacggagt

caagctctcc
agctggaatc
tggccaagceg
cttccaggat
atagttacta
caccccttgg

attctcttgce

ctgggttcaa
tgccatgect
gaccggtctt
ttacaggtgt
tgtgtatctt

ttttttgtte

11340
11400
11460

11520

11580
11640
11700
11760
11820
11880

11940

12000
12060
12120
12180
12240
12300

12360

12420
12480
12540
12600
12660
12720

12780

12840
12900
12960
13020
13080

13140
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tgagagtttt

tttctcccat
agtcttgctc
tgccteecgg
gccegecacce
ttagccagga
gctgggatta

gtatgtttag

ggtggctcac
cctggagttt
aaaaaaatta
gaggtgggag
cactccagcc
cagcattcag

atatagtctg

gttcacacaa
atgcatgatt
gettetttge
gggaaaggaa
tecttectea
gcagtcgatc

gatggctact

ttctaaagca
cagtgcattt
cagctgatat
ctcctttgta
ttccatttgce
aagataacac

caaacctcag

tcatatattc

tctgtagatt
catcgcccag
gttcacgcca
acatccggct
tggtctcgat
caggcgtgag

atacatcagc

gtctataatc
gagactggcc
gtagccagat
gatcatttaa
taggcaacag
tacagtaaca

ggtgtgttgt

tgaaatcacc
gtattttgtt
ccatcaacat
agagctggac
cagggccccce
ccacgccegce

tactctagat

acccaagtct
tatatttggc
caatggaccc
aaccccaggce
agtcacagaa
tcagagttta

aggcactaaa

tagatagaac

gtcttttcac
gctggagtgce
ttctgetgec
aatttttttg
ctcctgacct
ccaccgcacc

tgaaccatta

ccaggacttt
tgggcatcat
gtggtggcat
gcccaggttg
agcgagactc
tgctgtacag

aggctatagt

caatgacgta
tgtttcatct
cgtaagtttt
tcttggtcect
tgcteectcet
tggtaaagcc

gccacggggt

ccagcagtca
aagactttta
tcttgccagt
ttctgttage
tagtgacaca
taacatttcc

atgctgtcca

gcacttatca

tttetttett
agtggcacga
tcagcctccc
tatttttagt
catgatccgc
tgacctttac

tgttagaatt

tggaggctga
agtgagaccc
gcacctgtgg
atgctgcagt
tgcctctcaa
gtttgtagce

gtctaggttt

tttctcagaa
tccaggtgaa
tgcattttgt
gccgacccect
ctgagggcaa
tgtattgaag

acagtgccat

tgactgtttg
actaagcaag
tcaggtccgt
cagtgaggga
aatggcccaa
aaccagataa

gattccccat

gatgtatgac

teettteett
tctcagctca
gagtagctgg
agagatgggg
ccgecetegge
tgtacctttt

gcctacagcet

ggcagaagga
ccatctctac
tcctagcetac
gagctgtgat
aaaaaaaaaa
taggagcaat

gtgtaagtac

tgtatcccca
caactttgtg
tggtcacgta
cactgagggg
ctcgacactc
gggtggaact

ctgtgggcaa

cctttgecect
ctcattggga
caacataggc
caggctggtg
aatttaaatg
tgaaattgat

cccatataca

_25_

ttgcaaacat

tttgagacgg
ctgcaagctc
gactacaggc
tttcaccatg
ctcccaaagt
ctgtgttgag

ggctgagcat

tcacatgagc
aaaaagttaa
ttgggaggct
ggcaccactg
aaattgccta
aggctgtatg

actctgtgat

tcgttaagtg
atctttgaag
gtcggggtga
cceegeceget
tcgtgetgcet
gtagtgcagt

ttttggaaaa

catgggagct
geetgtttga
cagagtcagg
caaacagccc
ttacttttag
atggagaaac

cacatacaca

13200

13260
13320
13380
13440
13500
13560

13620

13680
13740
13800
13860
13920
13980

14040

14100
14160
14220
14280
14340
14400

14460

14520
14580
14640
14700
14760
14820

14880
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cacacacaca
accacctcca
ccttectgag
taaccagcta
ccaaggcttc
acaaggatgg

tttgctgaga

gccgggagea
cctgecttact
cctaataaaa
ccaaacctcc
atccagagga
ccaggggecce

cctgcatctce

gcctactcect
gtgctggcat
agcagaggtt
acgcttaccc
agagcagagg
ggtcgggtgt

gggaaaggat

cctgtaatcc
agaccagcct
gcacggtggce
gaacccagga
gacagagtga
tttttttcta

ttgctcttca

aaacagggcc
gggaaactca

ttccttgege

cacacaaaca
ccttaccaac
ctggctctgt
tgagcatcac
tcccatttag
tgaggtctca

agtctttcat

agtagagaag
ctgatagctc
cttcagtctc
cctgacctct
acccagggtc
atgacagcac

ccaggccece

tctggettte
tgccatggtg
tggggttggg
tgcctatgtce
gagacatcaa
ctgggectgg

tcgttctcte

cagcactttg
ggccaacatg
acgtgcctgt
ggcggaagtt
gactccgtct
ccaaaacctt

ttctceetgt

cctecgeegeg
ccagaacgag

ctctgecccc

cacttactga
ttctgacagc
ggccaggaaa
agtgtcaggc
cttgttcaga
ggcctgeagg

ttgccacaca

tgaggagggg
cctttcagat
ttcccatttt
ccagagcaat
ctcgttggcec
ccactgacag

agagtctccc

ctcaacagtg
ctgctectge
gtatagtggc
ccctecactg
gccatactcce
ggtaccttaa

taaagactca

agaggctaag
gtgaaacccc
aatcccagct
gcagtgagcc
caaaaaagaa
tgctgtcatg

ccccagttct

ccacacctcc
gtceecteceg

cacaccctac

cagtctgagc
tgtacagtgc
ggatgtaacc
actgagaggc
accacaggct
ggagggtgct

tacatgatgg

gaggctgaac
gcccatattt
cgtataggaa
tcctgattaa
cggetgggac
taagagctca

cttcgatctt

ttccacattc
aagttctcag
tgggaggagg
ccagctccag
tctagtgacc
cacaagggaa

gatttcttgg

gcaggcagat
gtctctacta
acttgggagg
aagatcgtgc
aaaaaaaaaa

actctcttcc

gaaggtagct

agcccacccea
ccectttgtg

cgceegectt

cccactectt
ttgcttgcac
accatccaaa
acctcaactc
gtgagaggga
gtggataaag

agaatctctt

tttggacatt
attttetttt
ggagagattg
ccaagggctt
cattccactg
cttceecttgg

tctcectage

ccctcaaatt
gaggaactgt
ggtgcaaagt
caaggaagct
gagaatgtaa
gagaatgctc

gctgggeatg

cgcctgagtce
aaaatacaaa
ctgaggcagg
cactgcactc
aagaaagact
ttttttctte

gtggagcectc

cceeeeceget
ccagagcagg

ctgttggctg

_26_

cctettecte
agaagagccc
cagcagtctg
getttggttt
ctgagggcca
cttaagtgaa

gdgagggaaa

acatcagcct
ttttttttaa
tgcectectt
tgtccatctc
ccccagaata
ctgcecttcet

tctgtgtttg

ccettttggt
ggtgtcaggg
atgtctccta
gccacccaag
gaggggcaag
aggggaccca

gtggctcatg

caggggttca
aattagctgg
agaatggctt
cagcttgggt
cagatttctc
tttttctgte

cttggcccct

ccagcagcct

agctgetgceg

ctgaccctgg

14940
15000
15060
15120
15180
15240

15300

15360
15420
15480
15540
15600
15660

15720

15780
15840
15900
15960
16020
16080

16140

16200
16260
16320
16380
16440
16500

16560

16620
16680

16740
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gggcagcecca
acagctataa
gatcaataag

aagtgatctg

gaccctggcet
gttgggggaa
gggcagtgtce
aggcaggegag
tttttctecte
tccacagctc

ctgggagacc

tgcatcctgt
ttagacagca
aaaagcaccc
tgttgccaga
tgctgtcaaa
ttaaggaatt

aatactgctt

gcaagctctg
ggatctactc
ccaaactggt
gatccagatt
ttagatcctg
cctgtettgt

tectttecte

cttceectee
tccttgggag
ttgtctgaat
agaatcacaa
tctcaggacc

agcctcagag

gctcaacgtce
aagaggatgt
atgggtggct

ggaaaaaaat

ttaatgtgag
cagagccttc
tgacagagag
tgggcatttc
cccegeeece
cctteeecege

tggggtgggc

aggacccagt
gggatgtcag
cttctctect
cttcttggtt
ctttagacca
ttatctatgg

tgtgctgcect

cttcagagca
accattgcca
gttgetttgg
ctctgaggga
gaatcccttce
gagattgtcg

catagcaagg

ctaccctctg
ccggatctcec
aaagtgtgaa
aaaaaaaagt
tctgtcectce

ctcctgagtc

gtcgcaccag
tagaaatggc
tggggggagt

gcagtgaagg

agttatgtgg
taagattggg
tgggaagcca

ctttatttct
cgccatttcec
tctgaggaga

agggaaccce

ggaacctgac
ggtctcaaac
aacttgggct
agatggctca
ccatggaagg
gataaacccc

gccacacttg

gtctagttag
aactcttcat
ggtctctaaa
ggttgtttct
ttgcatccat
agatgagatg

acgaccttcc

aatgtgtgct
ccatctcccee
atcttttgtg
tgtcagcectce
tcatttctca

tggtgtctge

gtaataggag
aaagggcaat
cctgaaacct

agcagaatag

aatggtagga
aaaatcttcg
ctggecttgtg
ctceetttcet
catctccctt
gtcgatacta

tccctgagaa

agagcccata
tgcctaacac
ctgaatactt
tacatttatc
tctaagggca
atattcccte

ccectttgage

gtagaacagg
ttccacattt
ggagattggc
tgagagtaga
cccteectgg
ggggaccact

ctgctccatg

agatcaggtg
tactcactct
ttttctaaat
atttgtgcgt
cttctgagat

ctatccccat

ttgaagggct
ttgaatccat
ttcaagaaaa

gaccttatat

agaacaccga
cttaatactt
tgccaagagt
cttcacctct
ccteecatcee
acagctaccc

cctcagaccc

ggattccctce
tttgtagctt
tcccaacagg
tagagaagca
tcctgtgceca
tagtgtctac

ctgcgaatgg

gacttaccag
tgtgtaggtg
tgacaccacc
tccagagtgt
tagctaggtc
cttcectetgt

cccagagtat

ccccactgtg
tceettttet
tgacattttc
catcccttat
ctgcacatct

cttcactgtt

_27_

aaggagcctc
cagagagatg
atatttgtgc

ggagcctagg

gatccatcga
gctggggaag
ccatcgcagc
gacttctctg
ataacatcct
tctcectgec

actcttccat

ttctacttte
ttcttaacac
aagtctgatc
cactcttgct
gggaaacttt
tggtggctcet

ccgctagtga

cttcccaaag
tcagggaacc
atttccccca
caaggatctg
ccgatatact
ccttectete

agctagatcc

tttcctgaaa
tctctcagtg
aatgaaaaaa
tttcctggga
tttacccagg

agtcctcctg

16800
16860
16920

16980

17040
17100
17160
17220
17280
17340

17400

17460
17520
17580
17640
17700
17760

17820

17880
17940
18000
18060
18120
18180

18240

18300
18360
18420
18480
18540

18600
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cagattctgt

ctcectcatt
gegtgecettt
gcctectgta
tctctctcaa
acagaggccc
cctetggtct

ctggagtgca

tcteetgect
gtttgtgtat
ctgatcacgt
ccgegeccag
caccagagta
tttggatcac

aaatcagaag

ggcacagctt
gctattectt
cctecteecee
aagctgctgce
ttcactccte
attcacatgc

aagaataggt

cctaacatca
ctccteccac
tctggtactt
aatggttcca
agagtctgta
ctaccaggtc

tgcacacagc

gtctecttte

cccteccagga
gccaagatgt
ttcgtettec
gacaaaccct
cctteetttt
aaggaatctt

gtggcacaat

tagcctccca
ttttagtaga
gatctgeccg
cctggtctaa
cccgatccaa
acctagccat

cactccagaa

tgattaaaac
ttactcctct
atcatctcce
tacagccgcc
cctaccctca
ctgatatttc

gaggtctaaa

ttctcagtca
aattccttct
ccctttggaa
gcttcatacc
atcttaattt
tgccagtgag

tcctccacag

atgtaggtgc

acctccagct
caaagcttac
cactctgatt
tacctccatt
cctcctaaat
teettteett

ctcagctcac

agtagctggg
gacagggttt
tcttggectce
ggaatcttat
cacatttttg
agatttaaca

aatcttgggt

ctgttaggaa
cctctgattc
atttcttcta
atgggggggt
aatcaagtag
cacaggcaac

ccectececect

cttcctacte
accttacatc
tacggattct
catcatgtgt
cctctttagt
gagcaggcct

gcececeggecce

tggatccctg

ctcceccagtg
caacatctct
acctgacgtc
gagagtgcaa
tcaaaattca
tttgagatgg

tgcaacctcc

attacagaag
caccatgttg
ccaaagtgct
agttaaggta
accacatgtg
cattacctca

ataaaatgaa

tgataattac
ctccatacce
cagggggact
gaattcctca
gccacattca
caagactcca

aacagcctcc

ttaaatctta
ctgcaagccc
ctgagaggtt
cctacattaa
attcctataa
tgtcacagga

cgccagecca

tgtgtgggct

acttctaccc
ggatccacta
tgctccacta
cacagtctgt
gecttgtcac
agtcttgctc

gecetectggg

tgcaccaccg
gccaggttgg
gggattacaa
accctgtttt
agtctgttct
actagaaaga

cttceeecge

ccecttetet
acccatcttt
cccccaggtce
tcceccaata
ctgtctactc
agcagggaga

caccaccatc

ttgtatgaac
ctttcccecca
ttaaatttgg
aacctggccc
cccactctcee
tgggtctggg

gtcctggaca

_28_

tccgtatcta

tttactctgg
attacctcct
aaccgctgga
caccctattt
ttectattte
tgtcgccagg

ttcaagcgat

tgcccagcta
tctcgatctc
gcctgageca
ccaaaccaaa
tctgacatga
atagagcaat

ccttttctgg

ttgttectgt
catccagtag
tggtagccca
caggtaagta
ctgecttcecc
acaggaaaca

tgactccctt

tggacaccag
caggttcaac
acatagcact
gagaccttga
atctccccac
gagaagccca

gtgggtgggg

18660

18720
18780
18840
18900
18960
19020

19080

19140
19200
19260
19320
19380
19440

19500

19560
19620
19680
19740
19800
19860

19920

19980
20040
20100
20160
20220
20280

20340
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acatactcaa
gaccgcagcc
aaagcccaac
cagattcaag
gagctgttga
cattcagcct

cagcgcttgg

gceegeggge
gcagtgcgca
cccgeecegg
ggaggccgga
ccagccgegs
aggtgagegg

cggtgegtgg

tt

<210> 3

<211> 20

cgccaggttc
ccgtcaaaca
cctcataata
tcatttgtat
aaaatttgac
tcagccctgt

88888c8888

gcaggcegege
agcgcegggac
cctectttee
ggtcggactce
tgeggeeegg
aggagaagag

g8cggagegce

<212> DNA

attcgaaacc
tcttcaaagt
gatggataca
cttttaacca
tcattatttc
ttttgctcag

gaggctgtaa

ttacagccga
atctccgttt
ccttcacgaa
aggaggctcc
cgtcteggec
ggagggagga

gegetgggtt

<213> Artificial Sequence

sense siMEC17

<220><223>

<400> 3
geetttttgg tgacctctga
<210> 4

<211> 20

<212> DNA

<213> Artificial Sequence

anti-sense siMEC17

<220><223>

<400> 4

ggatgatcgt gaggctcata
<210> 5

<211> 20

<212> DNA

tgcaggaacg
attatttctc
ttcattcatt
gaccaataaa
agccgectca
ctttttgctce

cttgcgcaag

cagagcgctt
ccctecectea
geceggetetg
ttcteccacte
cttgectgeg
gaggeeaceg

ccgegeaggc

tcgcagcacc
cctcactaca
cattcattca
agtatttatt
ccectecactg
aaaggcctca

cgcactcagg

cagccecgcttce
gcececttece
gggegegcete
ccggaagatc
cgcctaccag
ggagagaccce

gcagagacac

_29_

aggccttggt
ggaaagagcc
gcaggcttat
tttatcacaa
tcgttgcacc
gctgtgaata

cagtctccga

cctcgagcect
ccectaccecec
acccctgtga
atgtaccagc
gctcgaccce
tcctcaaagce

ccgeegeece

20400
20460
20520
20580
20640
20700

20760

20820
20830
20940
21000
21060
21120

21180

21182

20

20
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<213> Artificial Sequence
<220><223> sense siMEC17
<400> 5

cctaggaccc gctaatttag

<210> 6
<211> 20
<212> DNA

<213> Artificial Sequence
<220><223> anti-sense siMEC17
<400> 6

gatggtatat aagggaggcc

<210> 7
<211> 23
<212> DNA

<213> Homo sapiens
<400> 7

tatgaccatt atagatgaac tgg

_30_

20

20

23

5
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