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o] & 3 £ g 2}E-2 The Cancer Genome Atlas (TCGA)S] 71 A ¢ f-4-¢F 2
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¢ F AR FA 5= Mol (CNA), mRNA &<, /34 &l AR E
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[115] [3 1]

[116] Desired state
ON: ERa, C60rf97, KRT18, FOXA1, ESR1, CA12, ANXAS, GATA3
OFF: EGFR, AKT, ERK1/2
g LDol Total number of
No. Target solution ~ solution found -
Network without any genomic alteration
1 BCL11A OFF & HDAC1/2 OFF 46
2 PI3K OFF & HDAC1/2 OFF 11
3 KRAS OFF & HDAC1/2 OFF 10
BT20 network
1 BCL11A OFF & HDAC1/2 OFF 16
2 KRAS OFF & HDAC1/2 OFF 12
MDA-MB231 network
1 BCL11A OFF & HDAC1/2 OFF 32
2 PI3K OFF & HDAC1/2 OFF 4
[117]

[118]  AAl 4 3. BCL11A ¥ HDAC1/2¢] KOl 9|3 #=% BLTS wAUF &<

[119] 225 7] AA e 20 A#E 7]¥ko 2 BCLIIA @ HDAC1/2¢]
KO(knockout)ol] &3] F %% BLTE WA Y5 &35t}

[120]  LDOI 7|5t 4 Ao Agko] o3 AlgH = F4d EAAE= YEY
A % 28 9 3 Fibets stol ¥ 1w &} f-Asttt. o], BLT
wdo] g 4 EQ A5 ALE3le] BCLI1IA 2 HDAC129F tHE W EY A
TR ase A A Stk dntd oz BgE dEgaE EY

A
S|

T Q49 FEstated] HEIE X386t a1 HA A WA B S
p=1

ofo
o
Mr

o
ot
i
)
et
o

= x )

[121] t}8-0 2 1 3A0) LFER v} o], ZF A E (Perturbation), HDAC1/2 KO
(knockout) =& [~ HDAC1/2], BCL11A KO <2 [~BCL11A] ¥ [~ BCL11A & ~
HDAC1/2] &2 BCL11A 2} HDACIR2E 2 F KO N7 & AStS AA|H o=
g sto] BLT7F o] WA 2 A sh==] 341 8k ¢l o).

[122] 3 % 3B R 3Ce] e vh9} ko], BCL11A®} HDACIR2E Y5 A1 3&
A Y A w2 SO VA Y 3 e g e e
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Ao EI R Wl 100%] W7 Ao w BHPe] i 2t 5 3

B 9l 2152 BCL11A 2 HDAC1/2 KO7}F ESR1 mRNA 2 ERa 2] 23] o]
n X = g ak& Flstr] fAste], 7| A G H oA At 24 F e Al EF<
MDA-MB231(ER-/PR-/HER2-) & BT20(ER-/PR-/HER2-) A| 3 W] BCL11A %}
HDAC1/2 RS A A A4 v, ESRl mRNA 2 Era2] 23 =5 W3l
A3

HDAC1/2 A Al &= HDACI1/2 EF7 9F& <l romidepsin(R)< ©]-8-3}1 51t}
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[ 1]

[7d - 2]

[ 3]

[7d - 4]

[ 5]

135 6)

(7478 7]

A9
BCL11A(B-cell lymphoma/leukemia 11A) ¢} Al Al @ HDAC1/2(Histone
deacetylase 1/2) DA A E FaAd T o2 X35, o 2EZ
8-A (estrogen receptor; ER)-= (Negative) f-H 2] W] -3 (Luminal)
FHek o 2 o] A 3 H-SH(transdifferentiation)& =4 &

A7 ER-24 F &, 32 2 A 2~ 8| & 58 A (progesterone receptor; PR)
D AZE I M E 4G22 52-8-A) 2(human epidermal factor receptor 2;

HER2)E o] Fo]zl o B HE Aely | F o|ito] &4 AL EF o7

A 1ol oA,
7] ER-24 72 A 54 F % H(Triple-Negative Breast Cancer,

"k <k (basal-like breast cancer, BLBC)S! %1 &

A1kl ol A,
A7 W 58-S W A3 (Luminal A) 2 W% B3 (Luminal B)2. &2
o] Foxl SO RRE HElE 1 & oY AL SEH R s, 2=

4}7]1 BCL11A S A A= BCL11A f A AF2] mRNA9] 4R 4o 2
AR sk Qe Al A& -8 ALy 8 L EFo] =, siRNA(small interference
RNA), shRNA(short hairpin RNA), miRNA(microRNA) 2
2] H A} ) (ribozyme) & & o] Fo] Z T O ZHE A EIH | <& o] /o] aL;
7] HDAC1/2 & A A =, HDAC1/2 74 AH2] mRNAo| R4 o=
Agtshis e Al 2 2] 2l E 8 L BFo] =, siRNA(small interference
RNA), shRNA(short hairpin RNA), miRNA(microRNA) 2
2] B 212 (ribozyme) & & o] Fo] W o R RE] NNy | F o] Al A&
E;ﬂ o7 ;}L: Z/Kc-}%.

Al138}] ¢ o] }\1
%471 BCL11A 9 A A=, BCL11A @ A o] Kol 4 o = Ajtali= 3}3h&,
ﬂﬂtﬂ@F‘”Wﬂl]%Mﬂ Nebe 2 A = o] Folxl
T O ZRE MElE | E ol Atola

)

7] HDAC1/2 & A A<=, HDAC1/2 g Ao SolA o2 Ajlsh=
SheHE, AE =, AE = RA, 7T RAR, Sebe] 2 GA R o o 1
%gi B A9 1 E o4 A Yo i, AR

A

3ol 310141,
] BCL11A A A 2 HDAC1/2 & A| Al =, EGFR(Epidermal growth
factor receptor) ¥ ERK1/2(Extracellular signal-regulated kinase 1/2)2] &
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T B 248 A4 A1 7] A, Era(Estrogen receptor alpha)2] W& 4255
T g 7T Ae SR ok, 24 =,

[7d -3 8] A1E WA A78 T o] = 3 g o] AR 3E 2AAES Fraddes
E sk, ol 2 E 270 448 A (estrogen receptor; ER)-&4 -2
FohA I S8 A=

773 9] A1E WA A78 T o] = 3 g o] AR 3E 2AAES Fraddes
E Sk, ol 2 E 270 448 A (estrogen receptor; ER)-&4 -2 k¢t
HZA

473 10] A1 A A78 T o] = g 3] AEEshE 2 E L dUAE
FadToz x3sh=, o 2E 27 5~-8 A(estrogen receptor; ER)-+d
Soehe] A5 iz o8 opshe AR,

211 A0l 9lojA],
7] A= A A o) ~E 27 8- A 24 AHSERM), A B %

A
&A) ¥ 4l (SERD) H o} &rtebA] o) Al A (ADE o] Fo] 71
B 1S ol el A SHow sz, 2 E,

Fd-r3k 121 AlL1Eke] 8l

7] 3 A = ERa 34 AA| QL e A o ~E R 7] 484
ZHAAHSERM) 1= A el A o) ~E 2 4283 X3 A (SERD)Q] A1

SR 0= =, 24 E.

[’d7-8F 13]  BCL11A(B-cell lymphoma/leukemia 11A) ] A A 2 HDAC1/2(Histone
deacetylase 1/2) G A A& F oA T o2 E35t= A ~EZT
-8 A (estrogen receptor; ER)-54 F 4 ¢he] ofj vl 2= 7|18 A1 &

I
ZAE.

[’d7-3} 14]  BCL11A(B-cell lymphoma/leukemia 11A) A 4] X HDAC1/2(Histone
deacetylase 1/2) & A A &, ol 2 E 2 7 4~-8 A|(estrogen receptor; ER)-+J
ek Aol Al st GAE 285t dAEZA 8454

Srakeko] Y7 3 (Luminal) §eto g2 o] 9l H|E =R
7 3+%- 3} (transdifferentiation) f- 5% %HH.

[ 15] v 9dAE st ol 2E 22 558 A (estrogen receptor; ER)-+74
Subote] spobal 7 ZAl 8 ok o] 2ol

o

A

a) H 2] ¥ ER-SA 5ok Al Fo] R EAS A= v,

(b) 7] FHEZo] AH ER-=4 ¢ Al Z ol A BCLI1A(B-cell
lymphoma/leukemia 11A) "2 HDAC1/2(Histone deacetylase 1/2)2] &
T S48 9 2

(©) %371 (b) AN A =74 ¥ BCL11A(B-cell lymphoma/leukemia 11A) 2
HDAC1/2(Histone deacetylase 1/2)2] ®& =Fo], T B 52 o] A g] ¥ 4]
%2 W E oA e Al o) Bl e e A5, AV FEREES

L p=1
ER-7d Fehe] ahehAl it 318 Fem A8 5= e Jle=

~~
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g sh= v

T 16l ALF WA AT F o= g Ee] AREsE 2A=E Ul
F-olst= GAE st ol 2E 27 448 A (estrogen receptor;
ER)- =74 (Negative) -4 2] W73 (Luminal) 3¢S 2 9
7 373} (transdifferentiation) & ‘jé.

T 171 A1E A A7E F o= g e] AEEE 2= 2 FEAE

ol Al F-olet= bAl & £ 3}%, o| ~E =2 =& A (estrogen
receptor; ER)-&-4 F 4 ebe] X5 = of W HbhH,
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