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Abstract

In order to solve the problem of drug relocation for breast cancer, first, breast cancer gene ex-
pression data are gotten in the TCGA database, and then through the mutual information algo-
rithm, the feature genes are extracted, finally, through connectivity map analysis results, the
compared drugs are ranked in descending order according to the negative correlation scores,
getting gliquidone and imatinib drugs that may have treatment effects on breast cancer. Com-
pared with traditional drugs, targeted therapies that have therapeutic effects on cancer genes
are more targeted by extracting characteristic genes. Screening anti-breast cancer drugs through
retargeting method not only greatly reduces the cycle of new drug development, but also reduces
the economic cost. Extracting feature genes based on mutual information algorithm provides a
new way for drug relocalization.
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FUIE R R AEAE SRR L B AL R R, A B B 2 B O R 8 LR o A EREL IR
MR HET—HE LTS P EAGE IR I E A 5K, (A 1 3L B A9 = A3 e i
HEhEAER 1~2 DAl HUIAESRN. BEE XL AT RARRRN, LRI
SRS E, FUEEGT N T RS RITIA, BT R R T 5 &S ia T R AT
o FLARSE ISR AR G FLARAIR S bk L2 PR 2y o FUBRTFARAT IR B 7LD FAR(RALFAR) 4= 57L 55 V)
BAR. TRALTFARA™ I TARERAE, H AT AR PTA K30 B #REHET (RIAL TR XIAE &R
FLF AR FL I B T VIR A5 -

ST B WEA BRI KT B A2 MRS R ) 70 RS 5 ) S AR, TS R TR T80T S )7
WP IMRTT . AEVIRE R P R B T S 2 M T B BT, 0 TREENG YT C ORI I T
A, LI RR T AR OE TR BRI 1A R T2 R R T SR A 2 BOR R L AL ) 25 W) AL AR
AR AN EEFB BT R DA 2 i m KA, FE 0 A O 2R iR, X2
BEATHENL, &AWL A FE AR FEBRIL] [2] [3].

LI EENL PR B LT, FE0S W 2 T I R I 25 WU Bn G NOAE A AL BAIAAI NI o B X AL Tl
PRAT T Bemk Lt b W M 2s Wt AT EE . SEE IR SR RN EETE LR T T SR [4]. HESh N
i) b R 13~15 4, HRACPI R E 20~30 12360, Hib T BFH@EH. i of 4Tt
7o, — HEAIAARKET g, R —NERRRIF R R, “ 2 EEfr” v LABEIL IR R 134,
HAEE T W7 25 R A DT T AR A BN IS 8] 3 H ATk, M E R 259 O BURT K8 MNAE, B
SENLIZYICZE 100 280, Wil A S AN 254 b R IR T LIS A VR TT BRI 24590 52 A SCHR T (1 1) 3L

Connectivity map 52 F /N1 2540 5 R 3RIE S5 ELORHR (K A M P S e o e i ik PR i %
FENLIEDR . IR ZG ) = ORI, PRI P ik PR 3R T (0 e S 5 5 e ORIV K 259 . 3
FERAIWT TR : B cmap JE PR IE TS 2 BT TR 69T 5 25400 R U, T S (it R BORS 7
Ji e FELFF IR T, ) BE R SR IA T X B £ cmap 250408 22 i PR LU H 5 5 s R 1 25 . H
AT A 223 R cmap B8IE 1 53502 24 7T LLR TR 97 Bl , SO0 2590 m] LARIRG YT ROAE 1V i
PRI, DU 2540 T LA SR T 1 A R o Gn e T 75 95 I FH 47 7L e 24500 ) A L A ST £
7] L
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AICE e TCGA Hf 127 R AL s 5 55 I L R IR s, R R A R 34T Tk B 48
Je R BAS BSR4 S LR R 25 DDA OC IR 2R DR 0 ik tH ok s e J @i connectivity map 2504 & 4347,
TR B 5 e R A S ) JE RIbR ) 25 %« Gliquidone (B84 WEER) 15 A —Fh PR M BEZG, AT IERR SR
MG PRI IR, 253 M LU 3 10 FURE OC (B B, WS T LI WT e AT B0 HROVR T 7 2808
Imatinib (%1 ). levomepromazine (% K 5%2). erastin 254k &4t BLA B UM S 01, 2 M ] R
X PRI A R TT AR

2. BB E
2.1 BERFRIEHE

TCGA 23 [H [H 5 & i F 72 JIT (National Cancer Institute) A1 3% [E A 283 R 407 72 Fr (National Human
Genome Research Institute) L [F 8 B I — AT H, SERHSs@ERE MR A IEAR, PN T EE
BAELFRAE, AT SRR TG . SWRNEITRE . MBS B AT EOK 1AE L RS B A
TCGA s e 3 ES 3 & M N ST he (B0 45 22 LE A ) IR ) IR I R S8 o R DRI ZH A8 S5 Al mRINA Rk 554K
W, FRIEREWT I o I HAR R IES] . A ST AL B R A R 5 TCGA HlsfE, LR 3L
e 5 55 I B DN R A K, b dE 534 AN EBURFEAM 63 MM A, fE 17815 KA A

(https://cancergenome.nih.gov/) .
2.2. HEERERE

YR IMIER R, FAEAR B EGEA RN JE R 5 2L R 22 (Rl ) O, REA PR ELH &
AP I EUR SE L [6] o XS AH e M R, 7EE B, 2 k& — AN PENLA = L.
BRI AR X =[X, Xy, X, | S — MR FRIBSHA7], FEFEAER X MRRZ 8 E G R AR
N:

H(X)=-> p(x)logi®

xeX

AR ERAFEERPI—MAHNESEE. W UE R DR E R RS T 5N E
fEEE. MMM E X MY, KEEEAKN:

p(xy)
I(X,Y)_g(y; p(x,y)log, TIC

L G R IR SR DR SR I 7 V208 8 Ry AN SR R ) 3R 08, 1 2 1 B DR AT DRI o e X oA
AT DICRHOES T BAS B SR R AR S (R AR, 3R FLAS S LB R, 00 Ak A A 2R DR 2 ] f SR B L K
EIYEAY S EMERR B R % . HE BRI E NG R, (EEREK, UEBZ IR AR A P A
KEME &, SRR IRt k. it DASE T3 S B, KA 25 S5 IR 15 IR B4 7 HE 571, LR 5000
AN, THEHAE R AR AR A ) BAS BB, SRS BAS B ERERE, RO R .

TE A FRERE AR o N FLAth 5 R DG IR /N B ELAS EE By, TE BB RE A i ik DR S5 At B R B R
SR R BLA% EE BRI B A MR BB BOIRAS T I EE R, WA SR RO R R . B EURFAE
BRI GRE TR G ENBRET, T EERHEEREE AT 2, AR, S TN RBE]
TR AS H R FE (R () B AR IR T, = 0.66 I T, =0.62, MM SEXTFRAIFE, St HA% 47 SROA1 4 F{E BE
FEHES, FMERROCUE B AR RE A 50k 2 A B DR OCIBE, AMELN O AR IZEE R AN 5 A B R A
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KHK[8]. MR FiR P IRARAG MWK BOCIBORAS T IR [K] 656 2%
2.3. cmap 94T

Connectivity map 52—k R FRIE R A, AN 7258, S BRI RBIL S B AR B ORI K AN
PR o R 25400 52 VAAS [ S AR BRAE AN (] A 48 PR I AR BEAN 7] (KIS 1] Ao ik PR R IA 18 Bt X
3 FSCLE [ YA P2 ik DR AN A7 [ 5 B PR EAT A, USSR DI RS RO RE EE N X, Ta e T 0 8.
Howezil 1 ACRMH N2y T ONIEMIR, ez, S R R N IS AL 2 25170 1, 0 8K
ERGUE, REWNE LY T RTRR. USRRRIEREAPTELZ S, B-5 2I RIE . wT e
AR FH 22 DR 3 1 ) Bt L X Y 5 5000 e SR IR R 240« S R K FE a5t s A cmap 2 (R4
IRV Bl o B AE IR VR TT 5 29T R (AU L, AT SR AGBORBRS B 1075 170 . H AT cmap 55 i D2 K
FRR T 1309 AR 2y pikilk A R, BRAR B U, 5000 AN 2 A S AT ] 5k DAL 2 i B8l A v ] AAE
cmap HodiE B HEAT R AR B B, KR R SRR 25 SRR AN = TR IR AR 9] o

R R R G H RRAE R IR 2 D R DR 204 AN AR IR DN 362 Ao K R EERIRL R YRR R4
NIEZREARRE, AF9.9rp SCAF, AR cmap i FE[10]. K FLIRIE PR RIE FRAE 5 25 AE B R AR 25 30 4T St 1t
PR o ARIEARIA S AR E 25 A FUBR - 25 WU RE R TS B, W R MEDN SR, R T AR 254 5
TR 2 PR A S (R B PRI A 2, ROV AT e x FL e B B IR YT RO . FTUMERR R I R, IER 56 K
B ZM(n < 4), FRIELIS7 Mean M EN A 254

3. &GRSR

JEIT connectivity map 173 BT 45 a0 1 B vl DU H AR G 2B B¢ i (192 gliquidone (5 51 )
SMEN-0.618, B —FRREIMLMEZG, FT AR S 3 O ERE IRIE R YT, R T LR T e A
FIGIT RCR . Rrisn] LA A S5 T A9 Imatinib (#4541 ). levomepromazine (72 K A 2). erastin 254k &
Vi BB s i U G B, R AN AT REXT AU A VAT R . Hoh R i tamoxifen (fh¥E#35), HT
YT IAFL R A O S . HEE S A EE AR R AHER SO s T, BrbAX LR 2
VIR AT Be 5V TT IR K

Table 1. Candidate anti-breast cancer drugs screened by the connectivity map database
= 1. Connectivity map ##8 B i i% H A IE % FLAR R 2540

cmap name Mean n Enrichment
gliquidone -0.703 5 -0.711
Imatinib —0.69 4 —0.624
levomepromazine -0.572 4 -0.536
erastin -0.448 3 -0.509
tamoxifen -0.07 7 -0.229
¥ Mean RIoRZIRE RAF 58, n NZILE cmap Hdis e b B SR8 R 7S enrichment Jy FL R e iE 2 [N B 25 5 2028 DM R A8 A IBL K 3R 4 %

4, g5ig

RSO I A S L B P R AE SR, R connectivity map B B 3 [R5 250 4T X
5%, RS 5IE7 JLRRA 258 . SR, R HAS BRI S 05 B0
SRR, SIT cmap B 07 4 HH B I M I DR AT T R I Y8 9T AN B YT 2035 25 F R I e 1) 2
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DRSS, A LA Geia T E4F IG T RO . (B RARS R Rl Rt — P ik, 2T RIESHFHEGER
SR B E RS RO DU 25 B JE L3R it 1B 842

E&WE

[E X H ARl 225 4 B BT H (61703290), I T BT H AR F 3L 4 % Bh T H (20180550133); 1L
BHETRE, ARBFFE0 H (LQN201710).
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