()% 8 2% DT &
FEa HE EE IOE BEF OF




(s R =

Cancer Bioinformatics

() #%E H#45 DE&F =
'—j:’

I AP IR OWNIBE ET OB

4 B & K i

b X



E=: 01-2015-2057 &

A& & o

IR ERIEA R, R—RAREFHLAmIEHERISE. EENEDE
BB, A FILA 2 Fb 40 2 300 R A A R4S G T AR 13 40 B4R
W, fRHRER LR AR RS, EL ‘BG4I REETR, R
PETEIBHELE

EHNN 145, BT RERAEYFER . TR A S50 M5 7 R
DRI 4HL /22 THT B AR ROAE 2 R R K BR3 7. TBAEUAE % B UE ) F RIS IR A2
RUWBFENERER, BERRNEENAEE. BEEBEOSES. it
bby SEANTE T FRAE PR A B RAR AR BT BT SO O SR

A E AT RE RO # 3R & LR R AL W F A B AW E R 2 16
B, OARBEMES. WREZE. EWEBEOTAEN R EEBFNE
He7 K, M AN & B AR SRR AT

Translation from English language edition: Cancer Bioinformatics by Ying Xu,
Juan Cui and David Puett.

Copyright ®Springer Science+Business Media New York 2014.
All Rights Reserved.

FHEETEEEE 4B

EBERRGE (C1P) ¥R

PEfE B2 () RESE, FES® —JbR: AREDRRHE, 20166
Fi4 53 Cancer Bioinformatics
ISBN 978-7-03-047555-8

I. O 1. OFf-@F- I OFEE—FR IV. ODR73
o E R A B TR CIP FiE T (2016) & 044415 2

Ttk £ B 28/ Fekh B O
FTAEPPHl: K 4F / H &%t TR

4 3 % kB MR
IEFRIRIRALH 16 5
WREARES: 100717
htip://www.sciencep.com
rREEERB WA BZ AR
PR RST S HhEieREsm
*

2016 F6 HE — fi FF4: 787X1092 1/16
2016 <E 6 HE—KENRI Efgk: 19172
F¥: 465000

Effr: 118.00 7T
O BN B e B, R4 1 T3



BOM

ABHHERSRE AREE TERRAXFREAT 40 BEREREERS TR
BEHBXAEEEFENIS, CERBRBEMETTZHFHIZREBORET, UKLFFEME,
IES) = 2

B RHEFIAFREA TR RLEFRUENPEENL. 2 PNRGEVENRE, &§
WREX — B &M, AT KENEER. BMESMIR, SRITXANMEENEAHRT
TEIRHIELR . FTEZAET, REHFWRKE, MRIRERKE, EEERTEKESL
EA SRR ENE . BEF., HHEVL. BHEFAEMBHZAEREE, AR THRITY
SRR IFEIRA . ARSI SR EME, iEABEM™E. RATRRERS
XS NEHPZMERT, EAMEFRERE: £8. BE. T, &b, §95%; BN
LRAHE: AR, TR, XIH, TEK, BEE. 5. BT, KR, &,
M. @, T, REE, A, XNERE, HRES. BN, RfAENE, HE
gF. BKER. B—FF 8K C HREFZARY, AERERXVIRFRE TEHREL
.

FH R AL RO I R, ARG T T KEEATHEBA
AR TAE, Al B IF 8% A8 5% AR R ) TAE A AR H i AR T8 SR,

BE, BEIMEEABRKES. BiE. BITOBEP A HESS %S, F¥EUKL
FAZAT, &AL RYME, AFH8HE A S WA 3T .

AHRIERE T EREARFESE FIH KR CTE%S 61572227, 61472159) .

I8 (EHRXRFHENSBARAER)
A (ERKFHANEHAFR)
I (BREEMKFHEE —EKR)
P (BRREMRXFEABEFR)
FT (EHhXFERBE—ER)



i & F

I CEMEREY, “BIES. CZRUWF”, LR “RNA-seq” FMEERCE
NEYE., EXAHENAESES TR TR m. £ “REERNR” BIRE
AR, X, K. B BOHES. HER, FHARIAKRSAANLTRBPEREE, X
2R ZI A AR AETER ? EEER T KEEMER S TEYF RN EHIR
(Prof. YingXu) PARBHBIMAM A, &4 HCEFERMBRFHARE, RBRATTHHF
“HEPIERE” M MEEEE” BT —%ER.

A4 Cancer Bioinformatics, #VAWRE{E BEMARAF L, FEANFTESMHE
BEENEE R, HUMANENGEEEEARARFRE. BHH—SBES T thE s
FHREZFRESTHRARZE T HK P ERZREDN “RETR” (REESE) BEP.
PERT R BN E B I PR, “TAHR1” JHmsER, ERE L it
BAMER., 2MERFER, REZHKBBIFREEYE RS, MAENEEREN
LEHAEYE BESHXRIRAT R . MBS, PLSREIER. EEEARER,
BEE., EEAHSBAFRMAZEYGESENS NI, AENEMERFENRSE
EVFERPRERBEY TEETR. 2R, WEEEBITEMERERRAERANK
&3, BFRTAREHMRFEAL .

TERREBR A FE, BIVBEREFINSAEERZMBELTMEEZ /1. BAT
EMEFEDNEAFEAE SRR ETENER KN FENE B ER AN TS 5,
R RIRER K FKH NS MR IERIGT SR AR TR #0F, UERERKE
HRBE—ERMNETEA. [, REFHERKRE, BREERKE., EEEAES
ZATE NN 20 REMEZE IR, EX. ZHFULF%HEMENARMBRA T
EXMZRFSHB.

AR IR Springer AR T 2014 4£ 8 HIEHAR, M CRAESFHT
fEtBEENZ S RIT. M, BTEABBEAE Z, M EHMH0EAR, 858
FILERET —FZHMNE. FTENE, BFMEAIESNEIL EEAKRBIRERA
FARFHENE, XA AEEINRE T B Xt f =,

FEBRYIRAEREHEBITHEEWE. EWE BFEKFAE RSN RS B2EM
. HFERKE, kB8 THEIERSERMPF R K0 RMEFEFEIEORE. BT,
BATR R WA EEE E LR E TEEIUISMEE T UM FRA.

KHFTE B BAE S HTREREAR, T AEAHEEMAEHERM RS,
SRR L R R AR MRS s T xT TR bS5 AR M0 BE L SUR e E R Uk, th
LR AMEG, BARNHNEDESSREZELSHY TEFMERIEENAR.

SEMNIMRZRFREDE B FEERBEARR, ABEEE L MICE SRE T H
BEOTERAEYER N L, BT BRI Y ERE: B Y2, B
BERN. BEESHEERNNOER, EREERERRTEPNEERE, WS,
REERG . RWBREHZE. RBHASTS. FREAOEER: SoUHEH NS



® iy ¢ i = B

BRHASEE, ERHNERZD, BENRRERLR, BREENEBERTAS
THENEMATAFA; BERRERSHESBEEFLSTERR.

5 LE M A EEM L, REHRENAERSBNE B IEAER
WA ER E, XEBIREA FRET CLA TR RN S8 Rt BAEir A, &
M EE AT LLEE GEO M TCGA SAHM MIEHEE BTHAE. P — B 5N
FREH AT DO SR R R .

el T SEMBERAREET, /F&H R MNALZKF f AU FK
SPEEBSFKFERERMR . £4500 KBTS, B2 MRS RETUARA
NEMAI LI FT R, MM ESEMEZUNTERY. XMERWRELFIRRA
BEEZHEMER—4E, FUEZTEN, ASBHENMEREESERNIARAS—
B, HUHAKEREEEARMER.

AR RA RIS N . A, FE—EERES THHALEREARR
RBEEMME K. EREANE T AREOAZBARRMEIE T, BAIAFFHEEISIEE
XFERIRE . 2B b8 2H 465 24 A SRR B B0 A S s AR BT 72 8 UE T B |/ — L KF
b, HREMHH B EL . LREE R FER EREBGE T 28 KA IE AR
FNE-3HR

AR RRT A KRR E MBI SRIEAXRFER, IR T 41
HEAEYFEMANEDEERANEALAER. HEEZELEAKTAZIRER, 48R TH
R ZZRF R EB, R ESHWA, FHMURKIE. ERIFFHEER, TRa—&
FIEH GEFE, AEHELG, BEAEMERENEE BRI Y IXENEZ. EN
B BRI, AR /NG IE. S8R FREN A REMSTIE, R
Rt ! MR, EWATREL N KA AR, BRITHERME—'HT, FHEE
B R AR TR A B X A . B S VR 1 S R, AFEE,
LS ERFZMARE S B RARE ST HE S LR LR ZRAF D B AFRK
HRBISLE . R, RATEWHEA M@ H A e Rt ANEE B %, AAK
RN FERELE B SR TTER. BREBMAABIEE D ZER ERIRZR (xyn@bmb.uga.edu) .

BATE W AR R RE IR A LS FEARH, MEBERRE—ARENFFEY. &
SR, NEAREFETRT AIGNRMRE EEERS, Foummhig H & mE S
. EAEAEANEENEEEETIRGE, HRERATERE MRSUR TR .
B R R E N — BN RIEA K Y XA “BREAT =K REEE, EF
FERE, FAJLLEET ! FEEREZRFRN A RUHRZ.

ERPHBIELSES, BRIATAREEL, #HMREAFRENAE, BY IREEREE
PHES R . HTKFER, THEXABNBESRSHKE., £, B2, HENEZ(]
FRMR X, HibERSF RO ERR T, 805 KET RIEEAFEHE. F,
FEBEECHEBANRZPHHSARTRINT FE, FPLAZABEEELEZEE.

IE M EHE WXF EFT
2015411 A



it

Al

2010 F, ERIELBER TS (Mukherjee) FEHIREAER (B2 T: BAEMEIC)
SR & AN E EAHEER R LB B 24 4500 FERT, BIAJLAT 2500 £,
AHER K EAFBERY (Imhotep) FEM I EVEHICAR T —BIALREHF". WT2
F UG (A2 TCRET 400 ), FREEA AV HIK (Hippocrates ) K i fir 44 A karkinos
(FEEREEy & SEBERIE), HZEHEEANMERRE (cancer) —ifl. KA1,
AMELE (ATT 130~200 F), A HJRF IR A B E A w35 d T » &ie
(Claudius Galen) ¥EMERFRE TG AN BEHETIEE GEEZEIRIAIA B R B U R A
B M. Bl FIEHAEEA). X&ST ET4E, 4FEE (Vesalius, 16 tH4) Al
JUF| (Baillie, 18 #40) 7#HE®H 7 B, XS T HARIEAENIFHEVIR
SRR (SEPR EERRAMRHEANTE R Z U5 E L AR B & TR FARE
7, BFER HE B S BRY ) B E RS TR . HE 19~20 e, P& MBI RE .
MAERNTZNA, URESRNFARAAERHIR, FREES) THEFROERRE K
NHILT ST, B8 “BUT”, EZEBHRARTRENEEFR, FHERZS.
HEF 20 thag M, 27k RFR “HIT ™) RIEE T EAERIRIFERBIT R “BUT”
M Fe ek B R F BT SRR A |

BEE AR TT RS, EVEFMAENEHBE R ITRESRRERER
HIHAIR, BRE A 7R B L e KR LR ARG . e ML+,
AMTRE T KREXTERAMEHBERE. RBULHEBRHIREFER, FATH
SEAET R . X5EpT, HAFE T Otto Warburg i H FIHR BiFE A HE® . fhilA,
FBURE FIR AR FE TR B0 7 AR, e 20 e 60 FREGIRH: “T&
fE- - RERRP A RERER, B RAE—MEAEER, BIYLEERHMBRKHE
IR AR B A T EAR . 7 ©40 SE AT, AR H IR R 2 5IRI T 85—/ R EAE
EE, BMWZ)E, SBEDRA R E WM Z 8 e 24— R EE R AR

BEE 2R A ERIERABOEY 7k, mMERE. RWBEH, HxA. REEmGE
HERWEE, dEM20 2EE, BIENBENERITCSIE T S8BMEt, T
REEEMBUMAREN B RGNARSMBERERBE . R, MERE 7T REKE
MR, A REEXENABEFBEE. ZBEREEINREG, SRS EfRE
s B RE R EFET Barm A ZEH I\, 3 B7E KERUUEEE L EIHFEEHE
AR IEAR . BATA A, HAXMHBRNERZ —ET, HERBEEYMEFTER
—NEEE, MARZESUMSI A RRBERIER B Y, RAEXMELEE T XA /8
TR F AR S EAEEE PR ERER. Bal, HEREEYFE R LA E

(D Mukherjee, S. (2010). The emperor of all maladies: a biography of cancer, Scribner.
2 Warburg, O. H. (1969). The prime cause and prevention of cancer, K. Triltsch.



"vie B EBEF

TRERIUT LR T E KB4, B—FREE RS EAE, SRR, AR
MMBRAFEZE, AR ERBELESERBEERTHEN. B, RS EETFTR
AR BRI AMINE R GRS, MX - HEHESRERARTS. Ws, TAER
A AL HE, DA BT AT ) B T SR S TE LT, SR BB AE AT R
EVFRERBREGE—DHEKE: 8152, RIOTTUEES X0 R T OE.
A4 H BRE B2 A BN R AR AT IR, [9) I 7% 908 0 4T 42 0 4 2
SRR HT AL A RRT B BE AR, AT RESE 32 I B A R My % JRB A £ 2 40 2 1) R fm LA R 1
RE. Auet, FENEZRPHRLUTREMEER L O, MEARTmS, £
7 2R 40 HO FE PP 5 10 A B84 o L o X A RE X B 2 A T 18 AT IRk ALt 72, T
THEA B A 5 R 5N AR AR I SE R AL B 4 MU 188 R FRAE B R A 77 K /018 LAFR V& B —
FRs @B KA A IR EEBEOR B T A BERAR, T URE S ER AR
ACFRIE R, TR MR R, O3 BRARET S, HAEFERMTRE &
FEARBRT RER 7 2 B s R R AR, TFEIR KRR BE R B e T A 965k (R 40 o AR Lo A
BAMmGFS], BHMGERAAFMA; ORI FRIEE A 375 B GiE T
&M ©OFEBURBIET, ERREMNEEDNRER L TRETUERKME., FHFNESE
MERTHARIIRE: SZHANKE, EREEREY, ERREEZRE T WMIE
R, B R A BER SOR RT3 SOk BT 52 SCHI SRS 1R 2R DJRR 8 A s 78 (O 4
HasFEAEA R ERAREK, A% EEARTRERED, MjEE R X KR
PRTARIBIF= &, XRIRR, EIRIT R R AR AR 0 SR LA RA R E R .
EEflE &, FEREHELHNER TRITBENAREE, U TE
B R AR, Blan. Ak P AR A AL R B A LR T TR R 712 ANBTE AL
41 SR I E RIS EE AT RIVE ? b4k, FRATIES HFI A LB R R MBI A #3008 12
TR BRRE, BREMBmARE A, WaE T mAFA “MBiEEs)” KRR
TTERMRPUX ] . 0. RSB I E RIS S Z R X AR A7 LT
RATE B RSERE LR, 50N R R R A3 R B R AT b, iR A E
BRI BRI G REAT IR .
RN ER BRI E LR E LR A F XM HAEMFERZ FHAER,
M E B THRARE T REAFHETHAREREE: UAERFEMIERELEYF
FRERMBEHBAEHR, NTH R TFIRLEKTERFRKFET. (FEHRE, ELENE
B BRI A R — o A A TR E R, i —PRR
B EAERIAE S, FTFRESEBMRIT TR, MR EEE R E AR R,
ROVIFHET EZ R, BHARRREBITHAL, UEBRINAYERR, X
HRARRARAE . XEEELERAREN TR FERANERESE.

Athens, GA, USA Ying XU
Lincoln, NE, USA Juan Cui
Chapel Hill, NC, USA  Daivid Puett



LTS F A4,

A2AR Adenosine A2a receptor

ABC ATP-binding cassette

ABLI1
kinase

ACTA Actin, alpha 1, skeletal muscle

ACVR Activin A receptor

AIDA Axin interactor, dorsalization associated

AIF Apoptosis-induced factor

AKT V-AKT murine thymoma viral oncogene
homolog

ALK Anaplastic lymphoma receptor tyrosine
kinase

ALL Acute lymphoblastic leukemia

AML Acute myelogenous leukemia

APAF Adaptor protein apoptotic protease-activating
factor

APO2L Also called TNFSF10, tumor necrosis factor
superfamily member 10

APC Adenomatous polyposis coli

ARID AT-rich interactive domain

ARSE Arylsulfatase E

ASXL Additional sex combs like

ATM Ataxia telangiectasia mutated

ATP Adenosine triphosphate

ATP ATPase, H/K" transporting

ATR Ataxia telangiectasia and Rad3 related

BAD BCL2-associated agonist of cell death

BAK1 BCL2-antagonist/killer 1

BARDI1 BRCA| associated RING domain 1

BAX BCL2-associated X protein

BCC Basal cell carcinoma

BCL2 B-cell lymphoma 2

BCL3 B-cell lymphoma 3

BCL2L BCL2-like protein

BCR Breakpoint cluster region

IR A2 14k
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BID BH3 interacting domain death agonist BH3Z&WEET-HFREA

BIM Also called BCL2L11, BCL2-like 11 BCL2F¥11 (HMFTHBIED)
(apoptosis facilitator)

BOK BCL2-related ovarian killer BCL2fHX U5 &

BRAF B-RAF proto-oncogene B-RAF [ 5 [H 4 R0/ 5 & R B 1
serine/threonine-protein kinase

BRCA Breast cancer FLARE 5 R

CAS CRK-associated substrate CRK-KEXEY)

CAD Carbamoyl-phosphate synthetase P BEREER & RS

CCL Chemokine ligand LR ARSI

CDC Cell division control protein T HAHES

CDK Cyclin-dependent kinase 40 P R 3R 2R R e R

CDKN Cyclin-dependent kinase inhibitor 491 P JE) 39 2 R e Bl A 1 )

CEACAM  Carcino-embryonic antigen-related cell DT FAH SR PR o
adhesion molecule

CFD Complement factor D #MEE-FD

CHRM3 Cholinergic receptor, muscarinic 3 W R S (A M3

CLDN1 Claudin 1, also called SEMPI, senescence ~ 4Hffu[a]'E & EHEE A1
associated epithelial membrane protein 1

CLL Chronic lymphoblastic leukemia 1% PR A0 i A iR

CML Chronic myelogenous leukemia 18 4 Rl 40 M 1 B (iR

CNN1 Calponin PR EA-1

CNV Copy number variation IR

COL Collagen RIEEH

CcOX Cyclooxygenase HE R

CPS Carbamoyl-phosphate synthase B ER A RS

CRC Colorectal cancer SHmE

CREB CAMP-response element-binding protein ~ A BIREHBR N T4 EEH

CSPG Chondroitin sulfate proteoglycan MR EEASHE

CTC Circulating tumor cells (RN e

CTNN Catenin (cadherin-associated protein) HEEH

CTSB Cathepsin B HAEHEEB

Ccyp Cytochrome P450 4 i €83 P450

DCC Deleted in colorectal cancer SEBR R ER

DEFA Defensin, alpha a-PHfEIE

DES Desmin g&EA

DHPS Deoxyhypusine synthase i E 2 G AR S

DMN Synemin, intermediate filament protein 18] £ B -synemin

DNAPK Protein kinase, catalytic polypeptide DNA ik #i i 5 ([ Sl 1k T 4

DNM2 Dynamin 2 RNEA 2

DNMT DNA methyltransferase

DNA FEFEFS B
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DPT
DR
E2F
EC
ECM
ECT2L
EED
EFNA
EGR
EGF
EGFR
EIF1A
EMMPRIN

EMT
EP300
EP
ER

ER
ERBB2
ERK
EZH2
FADD
FAK
FAM26D
FAS
FGF
FGFR

FLT3

FOS

GAD
GADD
GATA3
GCLC
GCLM

Dermatopontin

Death receptor

E2 promoter binding factor

Enzyme classification

Extracellular matrix

Epithelial cell transforming 2 like

Embryonic ectoderm development

Ephrin-A

Early growth response protein

Epidermal growth factor

Epidermal growth factor receptor

Eukaryotic translation initiation factor 1A

Extracellular matrix metalloproteinase
inducer

Epithelial-mesenchymal transition

E1A-binding protein P300

Prostaglandin E receptor

Endoplasmic reticulum (subcellular
compartment)

Estrogen receptor

ERB-B2 receptor tyrosine kinase 2

Extracellular signal-regulated kinase

Enhancer of zeste homolog

FAS-associated protein with death domain

Focal adhesion kinase

Family with sequence similarity 26

Fas cell surface death receptor

Fibroblast growth factor

Fibroblast growth factor receptor

Fumarate hydratase

Four and a half LIM domains

Fms-related tyrosine kinase 3

Fibronectins

FBJ murine osteosarcoma viral oncogene
homolog

Farnesoid X receptor

Glutamate decarboxylase

Growth arrest and DNA damage

GATA-binding protein 3

Glutamate-cysteine ligase, catalytic subunit

Glutamate-cysteine ligase, modifier subunit

Bk R

PRk

E2 BB FE&ERAT
58S

YRS R
bR B 2 R
JERRAMER X & &

A H-A
RIEK RN EA
REEKHET
EEAEKETZE
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MM E 2k
ERB-B2 SZ {4 B & B Wi 2
MaSME S s

zeste B:H 458 T Y 2
Fas SET- 48X E A
FiE DI
P3RS I 26

Fas 41 R T FET- 244
R 4L AR M A K R T
IR A R T 52 4k
HORMKERE

4 A LIM S5

FMS B8 S B % 3
HiEEA

FBJ RARHE PR B 2 A R VR

R X 24k

BB R EE

A K AT DNA Hi55:H
GATA & EEH 3
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GDT Growth-to-differentiation transition Ao R

GFRA GDNF family receptor alpha GDNF F K24 o

GKN1 Gastrokine-1 H3EA 1

GNAS Guanine nucleotide-binding protein LENEEREEER
GNPNAT Glucosamine phosphate N-acetyltransferase ~ HIHE X ER &k N-Z B B8
GPI Phosphoglucose isomerase R & B A B

GPR G-protein coupled receptor G EREBZA

GPX Glutathione peroxidase A B Rt S AL B

GSR Glutathione reductase A5 W L R B

GSTP1 Glutathione S-transferase P1 A BEHRE S-H 88 P1

HARE Hyaluronic acid receptor for endocytosis EHRBATZE

HAS Hyaluronic acid synthase 1% PR R BR A R

HDAC Histone deacetylase HEHE LB

HDGF Hepatoma-derived growth factor FHRATAEAEKE T

HER2 Human epidermal growth factor receptor 2~ ARG AEKFE T4 2

HGF Hepatocyte growth factor i)k = SPs e

HIF Hypoxia inducible factor BREFEFHET

HLAA Major histocompatibility complex, class , A FEHSHAEE A&, 18, A
HMOX1 Heme oxygenase 1 MATFINEEE 1

HNRPAB Heterogeneous nuclear ribonucleoprotein A/B A — %% E E A/B

HO1 Heme oxygenase 1 ML NNEES 1

HPV16L1 Human papillomavirus 16 L1 ANFL LB 16 B LI

HSF Heat shock factor MR RETF

HSPA2 Heat shock protein family A (Hsp70) member2 A EE XK A (Hsp70) A 2
HSPB1 Heat shock protein family B (small) member 1 AR EAXKEB (/) &R 1
HYAL Hyaluronidase 7% R R

IAP Inhibitor of apoptosis protein AT MHEA

ICAD Inhibitor of caspase-activated DNase Caspase ¥i5 i U2 85 2% BR B4 1) 751
ICGC International Cancer Genome Consortium PR iE 2 N 4 BX A

IDH Isocitrate dehydrogenase SRR 2B

IFITM2 Interferon induced transmembrane protein 2 TR FSFEBRER 2

IGF Insulin-like growth factor BREGRFEKEF

IGFBP Insulin-like growth factor-binding protein ~ FESERAKEFEESEY
IKK Inducible I kappa-B kinase AxB il & 5 s

IKZF IKAROS family zinc finger IKAROS F I8 fs

IL1B Interleukin 1 beta BIME 1B

IL7R Interleukin 7 receptor HAE 7 %4

IFI Interferon-induced protein THEESES

IFNGR Interferon gamma receptor FIMEyZHE

ING Inhibitor of growth family AN E T

INMT Indolethylamine N-methyltransferase W51 Wk 7. e -N- FR S B RS il
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KEAP
KGF
KIT

KRAS
LANCL

LDLR
LIPF
LMANI1
LMNB1
LMOD
LYVEI1

MAPK
MCL
MCP
MDK
MDM2
MEK1
MET
MFAP

Interferon regulatory factor

Janus kinase

c-Jun N-terminal kinase 1

Jun proto-oncogene

K (lysine) acetyltransferase

Keratinocyte chemo-attractant

Potassium intermediate/small conductance
calcium-activated channel

Kelch-like ECH- associated protein

Keratinocyte growth factor

V-kit Hardy-Zuckerman 4 feline sarcoma
viral oncogene homolog

Kirsten rat sarcoma viral oncogene homolog

Lanc lantibiotic synthetase component c-like
protein

Low density lipoprotein receptor

Lipase, gastric

lectin, mannose-binding, 1

Laminin B

Leiomodin

Lymphatic vessel endothelial hyaluronan
receptor 1

Monoamine oxidase

Mitogen-activated protein kinase

Myeloid cell leukemia

Macrophage chemo-attractant protein

Midkine (neurite growth-promoting factor 2)

Human homolog of mouse double minute 2

Mitogen-activated protein kinase kinase 1

Hepatocyte growth factor receptor

Microfibrillar-associated protein

Macrophage inflammatory protein

mutL homolog

Myeloid/lymphoid or mixed-lineage leukemia

Microhomology-mediated end joining

Matrix metalloproteinase-7

Mass spectrometry

mutS homolog

Mammalian target of rapamycin

Metallothionein 3

Mucin

FHRERNAEF
e

c-Jun EEER A 1

Jun JEREEH

WA R R

£ T 40 s AL R

F H G B T

bk S 4=

R AE KB F

v-kit Hardy-Zuckerman 4 t F} A 18 773 55 i 5
H FYRY)

Kirsten A i P87 2908 5 ) R VR4

LanC ¥EBHHER S REBAS C HEH

¥R R H 2
fafisg, B

BER, HERSES, 1
#4EEE Bl
FREH

WS P BB B R R4 1

BRI ER

L R AR B
BERE A0 5 17
ErdfueitER

FHIEF (MEEREKEHRETF)
BRARL A 2 B A [R]VR )

L 2 JF TR R 1
A KR T2 1%
MR M KEA
B4 a4 4 A

mutL [FYEZEH
BER/MEIR A R A MR
WEEA TR
EREREA7

FREHEAR

mutS [&JFEZEF

IS BB REEAE LK
ERIBEA
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MXI MAX-interacting protein MAX #HAEREF

MYC V-myc avian myelocytomatosis viral V-myc 4 R 7 2 A 2 ] R VR
oncogene homolog

MYDS88 Myeloid differentiation primary response RERE A E F TR R E 2 88
gene 88

MYH11 Myosin, heavy chain 11 MEREFEHERE 11

MYLK Myosin light chain kinase UIERE B R B

NADH Nicotinamide adenine dinucleotide 3 J5R R A B i AR GRS AR

NANOG Nanog homeobox Nanog FVEEH

NAV2 Neuron navigator 2 ML FEEF 2

NF Neurofibromatosis PR AT SE

NFE2L2 Nuclear factor, erythroid 2-like 2 AHMATERE T2 HEH 2

NFxB Nuclear factor of k light polypeptide gene B 4l i Ik 5 3458 T8 8 T
enhancer in B-cells

NGF Nerve growth factor WEEKHET

NHE Na'-H" exchanger LE g N

NMR Nuclear magnetic resonance RSt

NOXA Also called PMAIP1, PhuEr 12 AEERR 13 BEREE R S H A
Phorbol-12-myristate-13-acetate-induced
protein

NQOI1 NAD(P)H dehydrogenase, quinone 1 NADPH fi&E (B 1

NOTCH Notch protein Notch &H

NOX Phagocyte-like NADPH oxidase F AN NADPH 446 B {44 T 5

gp91phox fJ— R ¥R

NRAS Neuroblastoma RAS viral (v-ras) oncogene ~ {F&EHAMIE RAS 7 H 85 K EEY
homolog

NUP160 Nucleoporin 160 kDa %L E A NUP160

OGT O-linked N-acetylglucosamine (GIcNAc) FUE N-CBHE R H E R
transferase

OR Olfactory receptor MR 2 A

OCT4 Octamer-binding transcription factor 4 NRELEHFERT 4

0X40 Also called TNFRSF4, tumor necrosis factor B3RS0 T 216 F R 7 4
receptor superfamily member 4

P53 Tumor protein 53 P53 MEER

PAI Plasminogen activator inhibitor AR RS YA HI R

PAK1 P21 protein (CDC42/RAC)-activated kinase P21 F [ (Cdc42/Rac) -TEILIHAE 1

PAPPA Pregnancy-associated plasma protein A HEYRAHRIMAR A A

PAR Protease activated receptor HHEHIEZ &

PAXS Paired box § EXfEER 5

PCDH7 Protocadherin 7 RS ED 7

PDGFR

Platelet-derived growth factor receptor

M /RIRIEAE K B F 2 4k
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PDK1 Pyruvate dehydrogenase kinase, isozyme 1 7 MR /it SRS (88 =] T8 1

PGE2 Prostaglandin E2 BIFIRRE E2

PGM3 Phosphoglucomutase 3 H & PR (IR 3

PI3K Phosphoinositide 3-kinase BERERELEE 3 BRE

PIK3CA Phosphatidylinositol-4,5-bisphosphate 3% I Tt UL B R i AL T B, A
3-kinase catalytic subunit alpha

PKB Protein kinase B HO WA B

PKC Protein kinase C HEWMEC

PKM2 Pyruvate kinase isozymes M2 IR ER WA M2

POF1B Premature ovarian failure, 1B SRR ThRE R TR 1B #H

PPA Inorganic pyrophosphatase AR A 2

PRDX Peroxiredoxin Uk Ry

PRKCE Protein kinase C epsilon type & H ¥ C epsilon B

PRK Phosphoribulokinase BRI R i

PRLTS Also called PDGFRL, Platelet-derived growth IML/MR#TA 4 KH FZAHER A
factor receptor-like

PRRGI proline rich Gla (G-carboxyglutamic acid) 1 FHEEEHE Gla (G RAEE) 1

PSCA Prostate stem cell antigen A ZI IR T 40 i bt R

PTEN Phosphatase and tensin homolog HRRAE RS 5 5k 1 B A R

PTTG1 Pituitary tumor-transforming gene-1 B ER-1

PUMA P53 up-regulated modulator of apoptosis P53 L iR4n A AR E T

RAC RAS-related C3 botulinum toxin Ras fi5% C3 AHHFEER

RAF1 Raf-1 proto-oncogene, serine/threonine RAF JE#8H: R 22 8 B/ 77 B R R AR
kinase

RAS The same as KRAS Kirsten 2K 5 P78 77 23 9 2 K] R V40

RB Retinoblastoma A0 1% S 1440 iy

RBM5 RNA-binding motif protein 5 RNA £&H#FEA S

REEP Receptor accessory protein ZiEHBEA

RET Ret proto-oncogene RET JEZH

RFE Recursive feature elimination B IARFIETH B

RHAMM Hyaluronic acid-mediated motility receptor % B il B /1 5 AU 40 g e 7 524

RHOA RAS homolog gene A RAS [FIVREF KRR A

RIP Receptor-interacting serine/threonine protein 2 &M EMBAES | M EEREH

RNS Reactive nitrogen species TE R E

ROS Reactive oxygen species A S

RPL22 Ribosomal protein L22 BrEAER L22

RTKN Rhotekin Rhotekin EH

RUNX1 Runt-related transcription factor 1 B/MEXFERRTF 1

$100 S100 calcium-binding protein S100 45 5% A

SATB Special AT-rich sequence-binding protein NHRES AT FAI4E8EA

SETD SET domain containing

SET 45t
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SH2B3
SLCS5AS

SMAC
SMAD4
SNP
SNRP
SOD
SOX9
Sp

SPI1
SRB1

STAT3

SuUz12

SVM
TALI
TAM
TCA
TCF7L1
TCGA
TERT
TGF
TGFBR
TIMP
TLR
TMED6
TRADD
TRAF

TRAIL

TRIP13
TRKB
TSP
TTN
TXNL
UAP1

SH2B adaptor protein 3

solute carrier family 5 (sodium/iodide
cotransporter), member 5

Second mitochondrial activator of caspases

SMAD family member 4

Single-nucleotide polymorphism

Small nuclear ribonucleoprotein polypeptide

Superoxide dismutase

SRY (sex determining region Y)-box 9

Specificity protein

Spi-1 proto-oncogene

Also called SCARBI, scavenger receptor
class B, member 1

Signal transducer and activator of
transcription 3

SUZ12 polycomb repressive complex 2
subunit

Support vector machines

T-cell acute lymphocytic leukemia protein 1

Tumor-associated macrophages

Tricarboxylic acid cycle

Transcription factor 7-like 1

The Cancer Genome Atlas

Telomerase reverse transcriptase

Transforming growth factor

Transforming growth factor B receptor

Tissue inhibitor of metalloproteinase

Toll-like receptor

Transmembrane p24 trafficking protein 6

TNFRSF1A-associated via death domain

Tumor necrosis factor receptor-associated
factor

Transforming necrosis factor-related
apoptosis-inducing ligand

Thyroid hormone receptor interactor 13

Tyrosine receptor kinase B

Thrombospondin

Titin

Thioredoxin-like

SH2B £:3kEH 3
B EREARESE S A

B R BARRTAE M) caspase BE T
SMAD F&Ek A 4
BEREREAMNT
MEEREZ R AR
A B

Y Bt fkiERhE X &9
RtEEA

SPI-1 [REEH

B ¥ 1 AFE KT

EEHSTRERBIET 3
SUZ12 ZHiiMmlE &Y 2

S RFE BN

T 4y S S 4t B s 1 &S
o F8 6 5% Mk 4

=HRBREE

HRET 7 R0 1
AR R4 I

SR B e R

BUEKETF

A RETpRAE

&R E GRS I E T

Toll #3524

BER p24 iIZHIEA 6

B ASEE T 5244 1 AHRIE TR S
PSR SR T R AR A X E T

iS5 5B B T A 5 T S R

FORIRSOR Z A EERET 13
MR R ZAA WA B
/IR gk o AU £ 1
LR 5

MEEEEF

UDP-N acetylglucosamine pyrophosphorylase 1 UDP-N-Z. Bt % $ filc A= i B 1L B 1

Ubiquitin family domain

ZERF R



% 5 i

e Xy e

UDP-glucose dehydrogenase

UDP-glucose pyrophosphorylase

Unc-51 like autophagy activating kinase

Urokinase

Vascular endothelial growth factor

Vascular endothelial growth factor receptor

Von Hippel-Lindau tumor suppressor

Very low density lipoprotein receptor

WNT1 inducible signaling pathway protein

Wingless-type MMTYV integration site family
member 1

Wilms tumor

Zinc finger protein 367

UDP-H & ¥ it 256
UDP-# & ¥ £ i BR LS
Unc-51 £ B BEBGE B
RGBS

MW EEKEF

8 W K F 2k
VHL Ji8 4 il 3 5
TRAK B R B 1 24k

WNT1 inducible signaling pathway protein
AT MMTV 8407 s FK KRR R 1

Wilms &
HFfREE 367



