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Abstract: Alternative splicing is closely related to the occurrence and development of a variety of complex
diseases, the emergence of various diseases including tumors is often accompanied by the occurrence of
alternative splicing disorders. The existing analysis of breast cancer subtypes is mainly based on single splicing
isoform, and the difference in the overall distribution of splicing isoforms caused by alternative splicing
disorders among subtypes is not considered. Therefore, a prediction method of breast cancer subtypes based on
alternative splicing disorders is proposed, which mainly uses Jensen-Shannon(JS) divergence to find genes with
large differences in alternative splicing disorders between subtypes, then constructes Back Propagation(BP)
neural network model to classify breast cancer subtypes. The results show that this method could not only
effectively detect tumor heterogeneous molecules, but also had good identification results in the classification of
breast cancer subtypes, with an average F1-score of 0.89, and could provide personalized drug recommendations
for patients with breast cancer subtypes. This study will effectively promote the development of breast cancer
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A[AFBY$2 (Alternative Splicing, AS) &5 A L&
FE R — N BT AR m RN A i A [F] (1) 8T 477 = A A
[HmRN A 832 53 #4 {& (isoform ) (I FE Y . 75 & K B)
BERAH L B B R, 1 5 HDN A RS s Rl
AmRNA, FHATAMRNAZ A F (intron) 2%
FR MR T (exon) O B O BY 52 s SRt OR B3 1 A0 S 7 49
U AmMRNA, & Ja H 145 3 & B A # .
T 7] AZ B 43 BT A m RN A 2] s m RN A 13
ARG REE R, [F—RRAEESE YR E M
P A, BRARIERL M. DIRe A A
Ho BOFTBFFERE], ANIEL95%I1) 22 A1 . FE DR )
SRAET AR, DRI N R AE E B, 4
35% K H TEI B BfE . Bz, nARETRE R R
FIEF A U 2 AR R S LA, T B2
MOp3sE . . KB FTSE—RINEEWEY)
RS AR R i B A R R,

VIR TR ], FEREE A S B b B AR FR
AT, IR R A SRR VE R 2Rk, B
DA 6 L R A R Ry S PRI T AR B e, 54t
Ab B PR T BOR AS A IE B, DL 58 BURR A8 1 A2 4 2 T
REP. ORI Z IR R, BRI 2 A
IR IR A KRS W AR B 42 1) o U 1 B D) AH
KU WA L UL A 2 46 9E (Spinal Muscular
Atrophy, SMA)PL i AH 5% 188 K 2 B 4H A bk B2
J& (B-cell lymphoma extra-Large, Bel-xL)®, A&
b K A ¥ 52 4 (Human Epidermal growth
factor Receptor, HER-2)I"45, Al AR 8y Rz K EL 215
R BT A AR LU 2R AT, 2 (R L e ) iR R TA
BRAENE, HREPEFRREE. R E, Fik
AL A AR B 42 T Bk DR 45 A I O A
BB, ISR R A A bR, (A
TR AB S DRIE, R B4 5 R E 90 (]
FIRAR, BRTHRZERGYT, #t—PHRE
PR KBS

19994 [H 5 J@ iE #F 75 Ir (National Cancer
Institute, NCI)f 752 H Mg 40+ 70 8. I (1) 4>
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o RE O AR B T IR R R IR S 1 b, 20 T
N H I 8, B B R J2 IR ) W] A B 4
(1) 7 FE SRR N AL 2 IR 9 . B RTA B AL
TGt WA o) AR 7 VAR S B R W A
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FHAE S5 5 53 fi# (Non-negative Matrix Factorization,
NMF) S SE B 598 3 3L 43 K02, Zhao®% NSh@ Lk

Fe) 3 24 M 0] DA TR SR A N A A S ) 4R 52 462 (isoform
switching) FRIFEDE], BT T 70 s M2 0 SR 2K 70 #0
Strickera5 A i oA 56 71 06 15 7 Bt S 24 AH
KISt A, P 2% 5] H (Logistics Regression,
LR) % . e .70 43 25060,

FL g A 2t 5 Lo S e e BB 1) B
B, &4tk ERA @RS —07, T3
P ) e BT R AN S 2, FEI IR R AN 7 T
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(RS 1 N3 e I e ) 0 S S R B W
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(LumA). F5BM(LumB) M IE % FLIR I (Nor-
mal). Forb, =B LR I A N R R A
R, BTREBEEANE. Her2 Wi EH RS KM
EMEA R . Lum AR LR X N 7 W 6T
77 A BUEM . LumBA B MR RIEE(LT
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e S e, B FL R A o B R T2 W, T
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(JS)Jensen-Shannonff 5, REAR 7 b f & J5 S 5
IIATHZE ST, AR ST F TS HIURE SR 28 1 PR I Y 2
V) E B AR B R AL R N o ST O g DR K R
() S A AR IR B AE A NIRRT S m) 4%
#% (Back Propagation, BP )i £ [ £ 16V . i geg A
RO KB AT I SR e A SCEE ISHUZAE /04T 1 E
R TA) R 22 S, S Bl T U Y ) SRR )
K, HaiaEZREUIN T RIEMPRER. &
S o AR AN ) L e U Y R 5 i DR ) m) A B 2R L
FERE, R EH T BRI WA bR B AN A
AL e 2 2 447
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2.1 RHIEE
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B, A DARRHE 3K Rl () TSR KN, WF A HAE PR
oI 288 T B SR R o A 1) 22 S

{HTCG A KB B A ¥ o AR BT FE A,
R AT: 2 79 o 2L e 0 7Y (R AR AR A T e ok AN TR 1)
M BATTTVE B E — AR TR R AR AS
TR BB ISEUE . G, BTl
ARG MR SR AR, HASSZ AR i R A e,
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B, R NN REAS IR 100 TR 45 5k 15 A B
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Y FL R N E B AT G o KT Lum A B AL R
i, RATTARBT LR R D, E SR
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350
Basal 1 35 3 0 0 2 Basal 0.01 0.8
300
Eﬁ Her2 { 2 50 4 11 0 55 Her2 1 0 0.6
B ®
gy LumA 1 0 2 398 21 11 200 '\%E LumA 1 0.03
150 & 04
LumB {1 0 2 39 153 0 LumB | 0.01
100 05
Normal 1 2 2 4 3 106 Normal | 0.02  0.02 0.03 .
50
Basal Her2 LumA LumB Normal Basal Her2 LumA LumB Normal 0
TG R 0 T R
(a) VRVEHE PR (b) H—4b TR HE R
5 L A 4y 2t B
2 ABETLHK H RS T
S7L PP 7 7 L ES A% F1{4 T AT A2 BY 2 L2 2 P i e A 1) B LI
Basal 0.97 0.96 0.97 %, HEHWERENERERE N FARKZER, K
Her2 0.85 0.75 0.79 e T AT ] AR BY 52 2K AL 1 AL AR S TR SR Uy v .
LumA 0.89 0.92 0.91 AR R J et TS EIOE T S b L e S 2 Hp R IR 2%
LumB 0.81 0.79 0.80 SRR B BAR L) 70 A 22 57, FRAR B JSHUEEME AR
Normal 0.89 0.91 0.90 AN T IE R AT AR BT f2 20 8L . 2 JiE e v AR B R 2L

BLHFE IR R D o BRI, AT AR 5 5 R e P 22 B
PEBLRE I B 1R T A e AR Y,
BB RBA AT AR TR 25 WA
4 HRIB

AR BEA B — AP BRI R R, AT
A AR BT A BEAR IR 7> T HLERSR i T i B 2
TR MEERICTERAN B2 MR AT BRI 7T H
BE— 7R NIIE AR )2 RN LEIP . A
s, 380 AT AR BT ) T T RE IR AR R K
AL ORIEIGR, e sk, TG E

E R DRI Sof I (1) S A AR Ak i dl A P A R ik T
BP 2 ) 4% 1) 7L i g S 284 o) RAR TR AT I 20 45
SRR, FLNRE A [ A AE — 58 B AR LA AN R o 1k
W LumAF Lum B2 FL i B A 5w i AE L,
Basal L i 5 H e UM AEER&E R R R, H
BAB RN M. IER AR BT H A ki T 3
JRIE 7 RS T U g5 R, ke R 2
EE]70.89, HEMWLHRRKBWIA, WEH 7 AL
JFERAT Y, B TS A TR T . B
Je, A7V P ] 1 ) AR B 2 LA B AR OA
SR B A b A A AR A PR LR
Jar VY 2 WA

% 3 ABETRREYIES

Ak 2 Basal Her2 LumA LumB
CHEK1 Enzastaurin 0.393 0.369 0.195 0.316
Melatonin,Homosalate,Estradiol,2-Amino-1-methyl-6-phenylimidazo(4,5-
ESR1 b)pyridine,Danazol, Fulvestrant,Raloxifene,Custirsen, Tamoxifen,Estrone 0.305 0.133 0.028 0.025
sulfate,Methyltestosterone,Fluoxymesterone,Afimoxifene

FOLR2 Folic acid,Methotrexate 0.842 0.025 0.108 0.354
GPERI1 Estradiol 0.442 0.438 0.021 0.013
GSN Latrunculin A 0.443 0.419 0.224 0.476
PPARG Curcumin,Isoflavone,Valproic acid,Mesalazine,Nabiximols,Cannabidiol 0.668 0.645 0.030 0.637
AURKB Enzastaurin,AT9283 0.640 0.569 0.352 0.591
ABCC11 Methotrexate,Folic acid 0.431 0.036 0.013 0.040
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