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Abstract

Data mining and early-warning signals of prostate cancer and liver cancer are by dynamic net-
work biomarker method based on multi-samples or single-samples. It’s vital to detect the critical
point and signals of sudden deterioration, so as to diagnose the disease more accurately and put
forward appropriate therapeutic plan in time. With time-course high-throughout biomolecular
data, dynamic network biomarkers method based on multi-samples detected that the critical
points of prostate cancer samples and liver cancer samples are the 6th time point and 2rd time
point respectively, which agrees with the experiment data. In addition, 264,139 dynamical net-
work biomakers including transcription factors were found. In fact, actual data are insufficient
and the size of samples is small, and then dynamic network biomarkers method based on sin-
gle-samples can be used to detect the early-warning of sudden deterioration. Also, the critical
points of prostate cancer samples and liver cancer samples are the 6th time point and 2rd time
point respectively based on single-samples. Finally, it shows that the found dynamic network
biomakers based on multi-samples or single-samples could reflect the early-warning of sudden
deterioration better after genes function analysis.
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FIFZET ZREAIE T B A SN P 24 A M S Y0 U T 51 B A DB R SR PRI B0E, B
HRZBHEFES, BENSWELEYREY, E—PEPEZTIEET AT RERE KRS,
ERAEHCEIRE, ANRBEENGTTR. ZETHEEAEYS TR, EdSHEEAHEMELEY
PR EERATR IR 5 BB AR A 0 B S 6. 2/ MR R RAERAR, 5RBUNYI&, HAHH264,
BINMEYIREY . TISERFEASREH A TR BHARD, AT RAETREREASIENELENIREY
ERIPORBERBES, BEARFIBENMEREELSHER6. 2R RRERE. BREXEIRD
VAT AR T EThRE AT, RO EAR SRR 1 R I SR A5 5 .

Xiin
RIEEEY S TR, WESMTEHE, SIENBLEMREY, BHEED

Copyright © 2018 by authors and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

1. 5|8

RGURE R MG WAL T UERG BT RS SRS, PN RS R AL B,
B 5 A, BB R RIRN—FORELHENF —FORES, XHE RFRELBURZN I RS 57 R. &
i, CHUERY, FERKREFPAAERUKIE, WERZ ERMZ0, FRUmAE e M2 1 K &
TR ACERAGE AR, BORIRES SRR . O T RR S 2R BV AE I B 1L, BT A A
BT I A ARG 1 B 1 R G, Hoh RE R R EAE 2 X ERARAE, BInET s R B
Wity AR RN A A o FRATTOT S 1) TSR TG AL BA BRI T % A8 s R I Sl . AR s gk e R A, RAT TS
KRR NEAEB: EEIRES-IEFRES-RRIRES. 1) EIEERESRGRE, RARRNEE M
G 2) TSR EFEREWIG G0, N RaARE, BEHMERES, WALTGHIBIT
A AR BN IEHEARESI B 3) RAEEWIRS AT 51— RS, BRI E JMEEN, R
NAETHE R B, RIME R 67 e DL R 2 1E 5K A1

YT ERPIRE, T IR RN SRR I X AK Beaim B S B et BT 22 7 A 2 A
HAGEvHER, A 55 B R A E X R EE H B Wk @M%, MBha 2 f s 2 2%
PR IR 73T AL, RE A2 25 0 it B S R 2 T LA 3 LB RIS A 38URVR 9T T i e REARAE RN T] S50 R 8
P e AR, 0 0 IEB L GGt 07 R R HER R E I 5 e e S8 A (eritical slow-
ing-down, CSD)N— M RGEHRAE 1 R 7t AU IRTEE B ke —, fE4R, W, AMERFH A
B FE R R, LR R FE R A [2]. CSD VEELRIEAR A R 2 N P51 8dE, HARE 7R S E it
HIFIEFEBNRL R HRN T ARG AR 2 LRER ., BT m@EERPyIREALE, &
WX 2 LE IR R IC D2 (dynamical network biomarker, DNB)YH XML T CSD VLRI 1], MFEARR /DI, &
TR A W A Wbs EWDTE(single-samples DNB, sDNB), RetGHERfiHEEIE 7L S A A Vb ic (3]
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2.1. ETZHEASTRNEEPIFEDE

YT EIBIRM S, T ARSI SRS 0 X AR 2 B S 2 4, R 745 B2
PR AR o BT 2RSS ML A VIFR e iE 5 RO 1 IX 28] @, — M R Guik B 57 s 8oy 75
i, /A —HAR SR (B M AR EY)) S HAh AR E A7 AR B R X 1, B 41748 & A) (A oG Ve s B AR
JE, B LLUF = AN

1) Zha M AEYbr B TR R HEZE A SD ) RIESE I

2) AL W A G 3R R I R 7R b A O R B 4R HEAE( PCC,, ) RITRSE s

3) M AR EY T Ie R S AN W 2% A VAR S v oo 2R R IR R R DA O 5 2 ) 4 NHE 3B
PCC,,, /b .

FINGEEZECI -

SDx PCC,
T PCC, te

AR, Cr HIK B HOR BT IR R IESG I R R G AR, B FIGFORAS, Bk thah 25 M BV bR &
Yo Wi T-4%:, FDR, fold-change, RS, W3 VEHrEE L BRIRL — AR SCIE IR HAR AR E 2R RDF
W I 57 a5, BB B TR WP % 1,

2.2. BT BRI E AR SIE

FEARKAR D E 2 RG —MEARYERR, TR BRI R R FET BREAR )AL LV
(single-samples DNB, sDNB)f#iR | 3XA Ao RSN A M EEMbR EMDE, 77 R BRPRE 1 3h 2
W 2 HE I B A LA T = AN A (3]

1) Bl W 28 A= Wb S T oG 3R KR IE I 72 I 0B FME ( AED ) KIS

2) BhA ML AR B4 R s R TR I R AR 6 2R B ZE I A HE S ME( APCC,, ) KIE S8 ;

3) B ML AYIbREY T It R 5 AEBN A W 48 A bR &P o0 AL R IR 56 R B A R 35
fE(APCC,,, ) KIESE .

FINLEEAL T ACH -

cl (& MR /NAER)

B, ACT EIE R R B AR KRG IS B R A RAL, ik B FORES,  Phik i sh &M 2% A Wbn
TY. BAMODIREE LN 2.

3. FELR
3.1. ETZHASIESHEEMRENEERER

K W RN VE 53 39 L FILE T 5 B B (GSES345) AT 24 (GSEB00 18) A i, #idis F40H NCBI
1] GEO %04 [ (https://www.ncbi.nlm.nih.gov/geo/) . 4 HARME B S Ab Rk #2187 LI 3% 30

AR5 B s, I EE T 2 RER G MW A Mhr &M, RBIZREIRIR CLINETESE 24 /N &
ERINHH R BNEE, SEMNEEDIREYZEE 164 25, 3L 264 NMER(E 47 A BRI T), A S
55 24 /NEF(E] 1(a)), B b B FEE TE W3R 3.1 3 40, AR HE 11 41 et B B 25 W9 28 A= Wb 5 49) S ' STRING
BN E A S BN FIH Cytoscape 18 H B0 5k PR 2l 25738 4 Tt A2 F00 5 D 28, JHG v A 0 A B P 0 0
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Figure 1. Line chart: early-warning signals based on multiple and single samples

E 1. ZHAMBEARIEFRESTEE

PE IR | o R IA B R IA T 7R R AR JE R R IA B = RIE B R 51.2% 74 457 (JE] 2). 45 5 52500 )
A, A R E R1881 RIB AT IR 41 2R LNCap 24 /)5, #47 RNA ik /KPR % 2~3 1%,
BB IR AT B 2~3 15, HE 3~6 1541,

FKA, WIEEEEE, HRELGETEN CL RIFEAESE 3 REEWMIEZNEE, SHAEMEEY)
PREVRE 164 25, 35 139 MERFE(F 12 A RIS T, 1GR3 R(E 1(c)), Hdl b2 id f2 135 v
DB 3.20 G5 SIS, 2/ RMEE S 0.05% [wi/vol | 2K 1 K5, KI5 K40 o J)
WA 2253 2200 RE DG TR 86 45 DK 7 10 358 TR ) 2 SR /K R AR 738 A, e LS5 200 ) 09/ 440 A 8 45 L
HIFIAH DGR R R A N . HESR T —80 /NIRRT 0.05% [wivol IR ZIRAK 1 KfG, WEH|
FFERE CYPASO AL R G POR 1E N I TR RIAACEAOR A Bl W38 A SUR B R 2 58 7 RIT
G, SR FAMARK, HETELLS R ] 5 5 ™ & (5]

3.2. BT BRAZSMEEVIRSWERRER

AREARKAED, ToIER S 2% AL VAR S R O R SR AL I S, B AR B A N
2L AR SE R AR s > BRI A DI s S5 = 0 I I, RO PS8l i SR AR i FR AR 2 M8

DOI: 10.12677/aam.2018.71008 59 IR Esid


https://doi.org/10.12677/aam.2018.71008

ER, I8

Oh Sh

48h 24h

BEEHE

i\
B
s

\ i

i
Plad )
LA
L

I\'f
% #‘5&;\!"3‘“\ o
By, A :\ L .

4‘!“%

\ 51.2%H0 7 SEHEE

Figure 2. Dynamically changes in the network including the DNB and overturn network during the progression of prostate
cancer

2. BIFBRFEEZEFERE W EE

ACT 57 VLS E B I 5 e ARAE T 21 e 5cdi R P 6 T SRR AR B 28 I 28 AR WA R 4 AN FEAR
HRAESS 24 /NI R AEGRAR (] 1(b)), Syl 262, 327, 168, 180 NEWIFRCY), Hh g Bt 1,
BTS2 A 103, 38, 37, 37, 84, 45 NEEH, HXfIX 183 BEAAF At S ThRe i, R
PR, BT SRR ARSI 28 AR VAR BT 2 5 MFEARFBAESS 3 RAA R 1(d), Kl
A 190, 138, 186, 131, 170 MEMARILHY), EATMMIEIZESHIH 6, 9, 14, 19, 15, 9, 5, 28, 11
AN, FERTIX 83 AR A AR A TS D Re /A, R A B R T LB % 4.
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3.3. ThEESTHT

F DAVID6.8 (https://david.nciferf.gov/summary.jsp) X 57 M 25 4= Wnbr S WM KEGG ‘&%, 1%
i e R P g (4 B 285 DX 28 A= 0 5 00 v (1) 25k DR S R R R BILAR B UIAH R (B 1, A6 90) o BT A 41 s
A5, KEGG ‘BH W45 KRB WL LV EM 5500 R REWE VIS, WmAEE M. hEs
SRR PI3K-Akt {55 8 . MAPK {558 ErbB {5 518 Wit {55885, Hh K2 540004 K.
srfs SEFE. RS, AT ESRAEITEA S, Wit {5 5 IEE R 0] LR BT IR . I R3S 4 A
P B SR R S ACHNE RS . MAPK {5 58 8% . FIEIE S MAEFE R RS . MAPK Fl PI3-K/Akt % 5
YHM G FE A TG 0%, FHH MAPK 55383, ErbB 55, Wnat {55 18 M8 O UE S8 2 FosaE ik
JRHLEA G . KEGG ‘& 50 MR IR F 8l W4 AL bR £ B 45 R 255 & KRG EM 1.

34. EEDHT

H SurvExpress (http://bioinformatica.mty.itesm.mx:8080/Biomatec/SurvivaX.jsp)* H13& T 2 FEAF) 25 M
AR B BI EWhR EEAR 0T, TR AEYIR N ANXA6, CEPT70, CCNA2, C-MYC, E2F-2, FES,
HOXBG6, IFITM1, NCOR1, POLD1, RAB11FIP1, TP53, TRAK1, UBXN11 iX 14 MHEPE ik S8 0F, B 41 e
BEIETE R TR, A A AR 48 (18] 3, 5 VE WP A1): 24 AKAPS, COL15A41, ENO2, FUNDC2, HMGCS2,
HOMERI, IHH, JUN, NDUFA1, PAM, RRAS2, TMEM106C, WIZ, WNT1 iX 14 E:RI ik S wmt, R
EIER TR, RN AR 4, WEVERMEE A2). I H A EEE & E R5h3& W % bR S A7 T
(45 R B 35T 2 AE ARSI br B4R 2 1 AL VIR LD RE N 1 4 1 s B 45 1 i PR s T 978 (5 5

A RE AR BN I A VRS S8, SRR BARE AR B A= W 6400 B I A 19 7 1) 8 3 () A s 6 D AR A A7
B, RINY AIM1L, ANXA6, CCNA2, C-MYC, E2F-2, ECT2, POLD1, RAD514P1, TMEM19, TP53 iX 10 /M3
RRIEFHET, B8RS B EAIE R TR, FAEm AR 5, LMK A3); 24 APOE, COL15A41,
HMGCS2, JUN, OLIG1, RFK, UAP1L1 iX 7 NJERRIE RIS, e S FE R N, fAEn Ak (=
6, THVENME A Ad). XELIM AT 45 FAESE 1 JRATTAF 3 1) Bh A8 X 28 A= W0FR 5 A1 N IR A= A7 I TR) A7 E AR 5
ORHEE, BIMZNAS LS ARV bR EX P & B R Rk e ), i N TUE B 2%

Table 1. Enrichment analysis by KEGG
#* 1.KEGG &5

eI B D P fH biilZE Ay i
mmu05202 0.018 SRR e s SR
mmu04010 0.018 MAPK {55 il #%

JHF3E mmu04620 0.023 Toll FE32 1445 5@
mmu01100 0.038 wibiiked
mmu04621 0.045 NOD 32 4445 = il g

hsa05202 6.48E-13 FERERE R I
hsa05200 2.74E-11 etk
51 fises hsa04668 3.38E-07 TNF {5 5@
hsa05215 1.01E-04 T 21 Fi e
hsa04068 1.29E-04 FoxO {5 5l %

DOI: 10.12677/aam.2018.71008 61 IR Esid


https://doi.org/10.12677/aam.2018.71008
https://david.ncifcrf.gov/summary.jsp
http://bioinformatica.mty.itesm.mx:8080/Biomatec/SurvivaX.jsp

fe, i

oo

a ETH HFIESRES TSR RIP IR EETEMR (p=1.9220-05) b conaz B PBR BRI (p=0.01083)
= — =k —  EEE
- w e E —  ma
o | @ |
@ | < |
5° 5°
& &
%, | ®,
o o
2 S
- | e |
h T T T T T © T T T T T
0 1000 2000 3000 4000 5000 o 1000 2000 3000 4000 5000
AR BTIRyE
C Tps3 IFIBETEAR (p=0.00801) d TRAKL AT BRIEE TF 54 (p=0.02961)
" — . ‘ — e
) W—g—_ - ) - -
;
@ | @ |
5 ° 5 °
& &
® oo EEN
3 s
o o4
=] T T T T T = T T T T T
o 1000 2000 3000 4000 5000 1000 2000 3000 4000 5000

[B[EES

LalES

Figure 3. Survival analysis based on multi-samples of prostate cancer
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Figure 4. Survival analysis based on multi-samples of prostate cancer
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Figure 5. Survival analysis based on single-samples of prostate cancer
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Figure 6. survival analysis based on single-samples of liver cancer

E 6. BT BEARNSMEEMIRSYENFREFoH

DOI: 10.12677/aam.2018.71008 63

VARV i


https://doi.org/10.12677/aam.2018.71008

B, XUgt

4 ¥ig

B AR NS R, FRATTIE AR I 7 2 P S AR () T A 5 m LA S A S RN IG T R 44
EECHR DB 2 T8 3 e U2 9 0B 1 AR R I S5 5 SRR BB 1 I T T T 97 L E e 4k Ak, (R TE S 1
RIEEFEF, BTG R TR A BB, HEREIER I FUE S s APk . X2
TG bR EW AT ReTCVE S Wi I TS 5 I BRI o 1T Bh A W28 A Wb 64 7838 T AR W I 245 1)
AT, 487 17 5B (R AR S IG5 5, XA BT 3RATH 8 VF 2 5 4500 RiaI7 i
I R R

ET RIS SR, SIS MG EDbR ST W 7R IRA T — L3R B T 18 NER(AIMIL,
ANXA6, CEP70, CCNA2, C-MYC, E2F-2, ECT2, FES, HOXB6, IFITM1, NCOR1, POLD1, RAB11FIP1, TP53,
TRAK1, UBXN11, RAD514P1, TMEM19), 4 EA1RIEICEGE G, S5 8 EAIGR TR, EAER R
TR, CAPHARIX 18 NMER ZH G MMINGE. n3. WOSHE K, YR REN Tie 5]
PR AR T 5 AR . T C-MYC REAT AN MG PRI H, (et 2, SIRMMIET:. C-MYC 52 Fh il
TR A R AT O, T A0 B I 1A K R T 3R W 220K 30% [ E L 25 76 J 3 AR B BEIK) C-MYC L IR 1%
B AT 6] [7], RSB EGR L B FRIA AT GEB0E C-MYC 3k 1) % JE[8]. TP53
SR, RV 2 NFIE T R AT, TPS3 A4S SUoRAR . 3 N SR SR 38 J 1 03% S AR i L, ik
PR 28 AR A A S AR v, IO AR BT A IR A T [9]. NCOR1 5% it N S g A ¢, 18 115 & A i 52 44k
DA% G e 4 B 90 7 T R HE B AR T, 5 e A R 9 I R R A L R TS B R TT I BBURR PR DDA O,
NCORI1 TERTH i 4H 23 (1) R IB 100 55 4L 2B B T+ =i [ 10]

BT IR, RIS N 28 AR VIRR SR AEAE BT 6 7 ik — 3R B T 18 ANJEER(AKAPS, APOE,
COL1541, ENO2, FUNDC2, HMGCS2, HOMER1, IHH, JUN, NDUFAl, OLIG1, PAM, RFK, RRAS2,
TMEM106C, UAP1L1, WIZ, WNT1), “4EA 1 i B AR R IA N 2 13 B E fEE R T W, AN AR . X
18 NER O 2 B iE S S RE A 9% W1 COL1SAT Wsk /b 5L RN S B 5%, Siass 4kt
EAEMR P RIEEEWIN[11]. ENO2 52— BBl MR bn S8, B 9 AR Vs Bk 35 Bh ik 7L IR
FEAZ Nk, 5 ANEERIEMIR A I5[12] [13]. HMGCS2 8 RTFHE A 12 55 5 BT WS i 995 28 F0 AT &
JEA 5%, AL HMGCS2 FRIEEIN, & C-MYC K EAZHE 4, C-MYC BEMH] HMGCS2 #3635 [ 14]
[15]. C-JUN Bid$E4T P53 HEMERING] TNF-a i S HOGIMIIE T, 350 (L0 AT R 1 & [16]
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Figure Al. Survival analysis based on multi-samples of prostate cancer
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Figure A2. Survival analysis based on multi-samples of liver cancer
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Figure A3. Survival analysis based on single-samples of prostate cancer
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Figure A4. Survival analysis based on single-samples of liver cancer
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