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0~9 AMPK ( AMP-activated protein kinase )

2-HG (2-hydroxyglutarate ) ANG (angiopoietin)

4EBP1 (4E binding protein 1) AOM ( azoxymethane )

4-HPR ( N-4-hydroxyphenyl retinode) AP (apurinic/apyrimidinic )

5-AZAC (5-aza-2'-deoxycytidine ) AP-1 (activator protein 1)

5-BrdU (5-bromodeoxyuridine ) Apaf-1 (apoptotic protease-activating factor 1)
_5-FU (5-fluorouracil ) APBs ( ALT-associated PML bodies)

5-LOX (5-lipoxygenase ) APC (adenomatous polyposis coli, antigen presenting
7TM receptor (7-a helices transmembrane segment cell)
receptor) APC/C (anaphase promoting complex/cyclosome )

8-o0x0G (8-oxoguanine ) APL (acute promyelocytic leukemia)

15-PGDH ( 15-hydroxyprostaglandin dehydrogenase) AR ( androgen receptor)

27-HC (27-hydroxycholesterol ) ARE (androgen response element)
ARF (alternative reading frame )

aa (amino acid) ASO (antisense oligonucleotide )

ABC ( ATP-binding cassette ) ASS ( argininosuccinate synthetase )

ABL ( Abelson leukemia virus oncoprotein ) AT (ataxia telangiectasia) syndrome

ACC (acetyl-CoA carboxylase ) Atg (autophagy-related gene )

ACLY (ATP citrate lyase) ATL (adult T-cell leukemia)

ADAM (a disintegrin and metalloproteinase ) ATM (ataxia-telangectasia mutated) gene

ADCC (antibody-dependent cellular cytotoxicity ) ATR ( ATM-related) kinase

ADI (arginine deiminase ) ATRA (all-trans-retinoic acid)

AFBI (aflatoxin B1)

AFP (alpha-fetoprotein) BAFF (B cell-activating factor)

AHR (aryl hydrocarbon receptor) BAX (Bel-2 associated X)

Als (aromatase inhibitors) BCL-2 (B cell lymphoma-2)

AID (activation-induced cytidine deaminase ) BCR ( breakpoint cluster region)

AIF (apoptosis inducing factor) BER ( base excision repair)

AIG (anchorage-independent growth) BFB ( breakage-fusion-bridge )

AIPC (androgen independent prostate cancer) BH ( Bel-2 homologous domain)

ALDH (aldehyde dehydrogenase ) bHLH ( basic helix-loop-helix) transcription factor

ALL (acute lymphoeytic/lymphoblastic leukemia) BIR ( baculovirus IAP repeat)

ALT (alternative lengthening of telomere ) BITC (benzyl isothiocyanate )

AML (acute myeloid leukemia) BLM ( Bloom’s helicase)

- il .
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BMP ( bone morphogenetic protein) CTLA-4 (eytotoxic T lymphoeyte antigen-4)
bp (base pair) CUP (metastatic cancer of unknown primary )
BrdU ( bromodeoxyuridine ) CXCL (ligand of chemokine receptor)

BS ( Bloom syndrome ) CXCR ( chemokine receptor)

CYP (cytochrome P450-dependent enzyme )

CAFs ( carcinoma- associated fibroblasts)

CAK ( CDK-activating kinase ) DAG (diacylglycerol)

CAMs (cell adhesion molecules) DAPKI1 ( death-associated protein kinase 1)
CAR ( chimeric antigen receptor ) DBD ( DNA binding domain)

CARD ( caspase activation and recruitment domain ) DC (dendritic cell)

CASP8 ( caspase 8) DCC (deleted in colorectal carcinoma gene )
CCK ( cholecystokinin) DeR (decoy receptor)

CD ( cluster of differentiation) DD ( death domain)

Cde gene ( cell-division-cycle gene) DED ( death effector domain)

CDK (eyelin dependent kinase ) DFMO ( difluoromethylornithine )

CDKI ( CDK inhibitor) DHFR ( dihydrofolate reductase )

CE-3, 4-Q (catechol estrogen-3, 4-quinone ) DHT (5a-dihydrosterone )

CEA ( carcinoembryonic antigen ) DISC ( death-inducing signal complex)
CGls (CpG islands) DIl4 ( Delta-like ligand 4)

CHK ( checkpoint kinase ) DNA-PK ( DNA-dependent protein kinase )

CIP/KIP ( cell ecycle inhibitory protein/kinase DNA- PKes ( the catalytic subunit of the DNA-
inhibitory protein) dependent protein kinase)

CIS ( chromosome instability syndrome, cytokine DNMT ( DNA methylases)

inducible SH2- containing protein) DNMTi ( DNA methylase inhibitor)
CLL ( chronie lymphocytic leukemia) DP (dimerization protein) , transcription factors
CMA ( chaperone- mediated autophagy) DPC4 (deleted in pancreatic cancer 4) /Smad4
CML ( chronic myeloid leukemia) DR (death receptor)
CNL ( chronic neutrophilic leukemia) DSBs ( DNA double-strand breaks)
CoA ( co-activator) DSBR ( DNA double-strand breaks repair)
CoR ( co-repressor) dsRNA ( double-stranded RNA)

COX-2 (cyclooxygenase 2)

CR ( complete response; conserved region; calorie EBV ( Epstein-Barr virus)

restriction ) EBNA (EB nuclear antigen)
CRC ( colorectal cancer) ECM ( extracellular matrix)
CRE (cAMP response element) EGCG ( epigallocatechin-3- gallate )
CREB ( CRE binding protein) EGF ( epidermal growth factor ) /EGFR ( EGF
CRPC ( castration resistant prostate cancer) receptor)
CSC ( cancer stem cell ) elF4F (eukaryotic initiation factor 4F)
CSF1 (colony stimulating factor 1) ELR ( glutamic acid-leucine-arginine) motif
CTAR (C terminal activation region) EMT ( epithelial-mesenchymal transition )

CTLs (eytotoxic T lymphocytes) EPC ( endothelial progenitor cell)
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.El’() (erythropoietin) /EPOR ( EPO receptor)
ER (estrogen receptor, endoplasmic reticulum)
ERE (estrogen response element )

ERK (extracellular signal-regulated kinase )
ESC ( embryonic stem cell)

ESA (epithelial specific antigen )

EZH2 ( enhancer of zeste homolog 2)

FA ( Fanconi anemia)

FADD ( fas-associated death domain)

FACs (focal adhesion complexs)

FAK (focal adhesion kinase)

FAP (familial adenomatous polyposis)

~ FASN (fatty acid synthase )

FDA (U.S. Food and Drug Administration )

FGF (fibroblast growth factor) /FGFR ( FGF recep-
tor)

FHIT ( fragile histidine triad)

FLT (fms-like tyrosine kinase)

FPR (formylpeptide receptor)

FSH (follicle-stimulating hormone )

FTI (farnesyliransferase inhibitor)

G-6-PD ( glucose-6-phosphate dehydrogenase )

GADD45 ( growth arrest and DNA damage- inducible
protein 45)

GAP ( GTPase activating protein )

G-CSF ( granulocyte- colony stimulating factor)

GM-CSF ( granulocyte macrophage-colony stimulating
factor)

GCV ( Ganciclovir)

GDIs ( guanine nucleotide dissociation inhibitors )

GEF ( guanine nucleotide exchange factor)

GF ( growth factor) /GFR ( GF receptor)

GIST ( gastrointestinal stromal tumor)

GLUT (glucose transporter)

GOF ( gain of function)

GPCR (G protein coupled receptor)

GPR30/GPER ( G protein- coupled receptor 30/G
protein-coupled estrogen receptor)

GPx (glutathione peroxidase )

Grb2 ( growth factor receptor-binding protein 2)
GRK ( GPCR kinase)

GSH ( glutathione )

GSK3B (glycogen synthase kinase 3(3)

GSTs ( glutathione- S-transferases )

HAT (histone acetyl transferase )

HBV ( hepatitis B virus)

HCC ( hepatocellular carcinoma)

HCV (hepatitis C virus)

HDAC (histone deacetylase) /HDACIs ( HDAC in-
hibitors )

HECT ( homologous to E6-AP C terminus)

Hes (‘hairy/enhancer of split)

HGF/SF (hepatocyte growth factor/scatter factor)

Hh ( Hedgehog)

HHV-8 (human herpesviruses-8) /KSHV ( Kaposi
sarcoma herpesvirus )

HIF-1 (hypoxia inducible factor-1)

HK ( hexokinase)

HKMTs (histone lysine methyltransferases )

HL (Hodgkin lymphoma )

HLA (human leukocyte antigen)

HLH ( helix-loop-helix)

HMGA2 (high mobility group A2)

HMGCR ( hydroxymethylglutaryl CoA reductase )

HMTs ( histone methyltransferases)

HNPCC ( hereditary nonpolyposis colorectal carcino-
ma)

HNSCC (head and neck squamous cell carcinoma)

HP ( Helicobacter pylori)

HP1 ( heterochromatin protein 1)

HPV (human papilloma virus)

HR ( homologous recombination )

HSCs ( hematopoietic stem cells)

HSP (heat shock protein)

hTEP1 (human telomerase protein 1)

hTERT ( human telomerase reverse transcriptase )

HTLV-1 (human T-cell leukemia virus-1)

hTR (human telomere RNA)
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IAP (inhibitor of apoptosis protein)
ICAM (intercellular adhesion molecule)
ICR (imprinting control region)

Id (inhibitor of differentiation)

IDH ( isocitrate dehydrogenase )

IFN (interferon)

IGF-1/2 (insulin-like growth factor-1/2)
IGF-2/M6PR ( 1GF-2/Mannose-6- phosphate recep-
tor)

IGFBPs ( IGF-binding proteins)

IGFR (IGF receptor)

IkB (inhibitor of NF- kB)

IKK (IkB kinase)

IL (interleukin)

ILK (integrin linked kinase )

ING (inhibitor of growth)

lNK4 (inhibitor of kinase 4)

INK4a/ARF (inhibitor of cyclin- dependent kinase
4a/alternative reading frame )

IP3 [inositol (1, 4, 5) triphosphate |
ITCs (isothiocyanates )

JAK ( Janus kinase)
JH (Jak homology)
JHDM [ jumonji

histone

C (JmjC) -domain- containing
demethylase |

IM (juxtamembrane )

K (lysine)

Kb (kilobase pair)

kD (kilodalton)

KGF ( keratinocyte growth factor)

KIR (killer inhibitory receptor)

KSHV ( Kaposi sarcoma herpesvirus) /HHV-8

LAK (lymphokine-activated killer cell)
LANA (latency-associated nuclear antigen)
LAP (latency-associated peptide )

LATS (large tumor suppressor homolog)
LDH (lactate dehydrogenase )

LEF (lymphoid enhancing factor)

LINE-1 (long interspersed nucleotide elements-1)
LMP (latent membrane protein )
LMVD (lymphatic microvessel density )
LNA (locked nucleic acid)

IncRNA (long noncoding RNA)

LOH (loss of heterozygosity )

LOI (loss of imprinting)

LPS (lipopolysaccharide )

LSD1 (lysine-specific demethylase 1)
LSCs (leukemia stem cells)

LTA (lipoteichoic acid)

LTB4 ( leukotriene B4)

Mab ( monoclonal antibody )

MAGE ( melanoma antigen-encoding gene )

MAP ( mitogen- activated protein) /MAPK ( MAP
kinase )

MBDs ( methyl CpG binding domain proteins )

MCM ( mini chromosome maintenance )

MCP-1 ( monocyte chemotactic protein-1)

M-CSF ( macrophage-colony stimulating factor)

MDM2 ( mouse double minute chromosome 2)

MDR ( multidrug resistance )

MDS ( myelodysplastic syndrome )

MDSCs ( myeloid-derived suppressor cells)

MeCP ( methyl CpG binding protein)

MEK (MAPK/Erk kinase)

mER ( membrane estrogen receptor)

MET ( mesenchymal-epithelial transition)

MGMT ( O6- methylguanine DNA methyltransterase )

MH ( mad homology region)

MHC ( major histocompatibility complex)

miRNA (microRNA)

MIN ( microsatellite instability )

MLKL ( mixed lineage kinase domain-like)

MLL1 (mixed lineage leukemia 1)

MMP ( matrix metalloproteinase )

MMR ( mismatch repair)

MOMP ( mitochondrial outer membrane permeabiliza-
tion )

MPTP ( mitochondrial permeability transition pore)



& B 13 Vil *

MRN ( Mrell/Rad50/Nbsl ) OTC (ornithine transcarbamoylase )
MTA ( metastasis associated gene ) OXPHOS (oxidative phosphorylation)
mTOR (‘mammalian target of rapamycin)
MVD ( microvessel density ) PA ( plasminogen activator)
MyD88 ( myeloid differentiation factor 88) PAF (platelet activating factor)
PAHs ( polycyelic aromatic hydrocarbons )
NAC ( N-acetyl- L-cysteine ) PAI ( plasminogen activator inhibitor)
NAT ( N-acetyltransferase) PAMPs ( pathogen-associated molecular patterns)
N-CoA (nuclear receptor coactivator) PARs ( protease-activated receptors )
N-CoR ( nuclear receptor corepressor) PARP1 [ poly (ADP ribose) polymerase 1 ]
NEC (Notch extracellular domain) PCD ( programmed cell death)
NEMO (NF-kB essential modifier) /IKKvy PcG ( polycomb group)
NER ( nucleotide- excision repair) PCNA ( proliferating cell nuclear antigen)
"NES (nuclear export signal ) PDCD4 ( programmed cell death 4)
NF-kB ( nuclear factor kB) PDGF ( platelet- derived growth factor) /PDGFR
NHEJ ( non-homologous end joining) (PDGF receptor)
NHL ( non-Hodgkin lymphoma) PDK ( phosphoinositide- dependent kinase )
NICD (Notch intracellular domain) PEDF ( pigment epithelium derived factor)
NIK ( NF-«kB-induecing kinase ) PEST ( proline glutamate serine threonine rich se-
NK ( natural killer cell) quence )
NKG2D ( natural killer group 2 member D) PET ( positron emission tomography )
NKT (natural killer T cell) PFK1 ( phosphofructokinase 1)
NLS [ nuclear localization sequence ( signal) ] PGC-1a ( peroxisome proliferator- activated receptor
NO ( nitric oxide) gamma coactivator -1a)
NPC ( nasopharyngeal carcinoma) PGE2 ( prostaglandin E2)
NQOI [NAD (P) H: quinone oxidoreductase 1 ] PGF ( placental growth factor)
NRP1/NRP2 (neuropilinl/neuropilin2 ) PGN ( peptidoglycan)
NSAIDs ( nonsteroidal anti-inflammatory drugs) PH ( pleckstrin homology) domain
NSCLC (non small cell lung carcinoma) PI3K ( phosphatidylinositol 3-kinase )
nt (nucleotide ) PIP2 [ phosphatidylinositol (4, 5) diphosphate ]
NTM ( Notch transmembrane fragment ) PIP3 [ phosphatidylinositol (3, 4, 5) triphosphate ]
NuRD ( nucleosome remodelling and histone deacety- PK ( pyruvate kinase)
lase) PKA ( protein kinase A)
NURF ( nucleosome-remodeling factor) PKB ( protein kinase B/AKT)
PKC ( protein kinase C)
ODC (ornithine decarboxylase ) PLC ( phospholipase C)
0GG1 (8-oxoguanine DNA glycosylase 1) PMA ( phorbol-12-myristate- 13-acetate) = TPA
OIS (oncogene induced senescence) PML ( promyelocytic leukemia)
OPN (osteopontin ) POT 1 ( protection of telomeres 1)
ORC (origin recognition complex ) PPP ( pentose phosphate pathway)

ORF (open reading frame) PR ( partial response, progesterone receptor)
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PRAK ( p38-regulated/activated protein kinase )

PRC ( polycomb repressor complexes )

PSA ( prostate-specific antigen )

PTB ( phosphotyrosine binding)

PTEN ( gene for phosphatase and tensin homolog
deleted on chromosome ten)

PTGS ( post-transcription gene silence )

PTP ( phosphotyrosine phosphatase, permeability

transition pore )

PUMA ( pS53-upregulated modulator of apoptosis )

R5P ( ribose-5- phosphate )

RA (retinoic acid)

RANK (receptor activator of NF-«B)

RAPI (repressor activator proteinl )

RARB2 (retinoic acid receptor 32)

RASSFIA ( Ras association domain family member
1A)

RB ( retinoblastoma protein)

RdRp ( RNA-dependent RNA polymerase )

RGD (Arg-Gly-Asp)

Rheb ( Ras homolog enriched in brain)

RhoGDI2 ( Rho GDP dissociation inhibitor 2)

RING (really interesting new gene)

RIPK ( receptor interacting protein kinase )

RISC ( RNA-induced silencing complex)

RLF ( replication licensing factor)

RNAi ( RNA interference )

ROCK ( Rho associated coiled coil forming protein
kinase)

ROS (reactive oxygen species )

R point ( restriction point )

RTK (receptor tyrosine kinase )

S6K (S6 kinase)

SA-B-Gal ( senescence-associated B-Galactosidase )
SAC (spindle assembly checkpoint)

SAHFs (senescence associated heterochromatin foci)
SARMs ( selective androgen receptor modulators )
SASP ( senescence-associated secretory phenotype )

SCF (stem cell factor, Skpl-Cullin-F-box ligase )

SCLC (small cell lung carcinoma )

SCO2 (synthesis of eytochrome ¢ oxidase 2)

SDF-1 ( stromal cell-derived factor 1) /CXCL12

SERDs (selective estrogen receptor down regulators)

SERMs ( selective estrogen receptor modulators )

SFRP (secreted frizzled-related protein)

SH1 (Sre homology domain 1, tyrosine kinase )

SH2 (Sre homology domain 2, phosphotyrosine bind-
ing)

SH3 (Sre homology domain 3, proline rich binding)

SH-PTPs ( the SH2-containing phosphotyrosine phos-
phatases )

SHIPI (Sh2 domain containing inositol phosphatase-
1)

SHMT ( serine hydroxymethyl transferase )

siRNAs (short interfering RNAs)

siRNP ( small interfering ribonucleoprotein complex)

Skp2 ( S-phase kinase-associated protein 2)

Smad ( mothers against decapentaplegic )

Smo ( Smoothened )

SMRT ( silencing mediator for retinoid or thyroid-
hormone receptor)

SNP (single nucleotide polymorphism)

SOCS ( suppressors of cytokine signaling)

SOD ( superoxide dismutase )

Sos ( son of sevenless)

SRC1 (steroid receptor coactivator 1)

SREBP ( sterol regulatory element binding protein)

SSBs repair ( DNA single-strand breaks repair)

STKI11 (serine-threonine kinase 11) /LKBI

STAT ( signal transducer and activator of transcrip-
tion )

SULT ( sulfotransferase )

SUMO ( small ubiquitin-like modifier)

SV40 ( Simian virus 40)

Te (eytotoxie T cell)

Th (helper T cell)

Tregs (regulatory T cells)

TAA (tumor associated antigen )
TAKI1 (TGF-B activated kinase 1)
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'.I"AMS ( tumor- associated macrophages )

tBid ( truncated Bid)

TBPs ( telomere binding proteins)

TCA cycle (tricarboxylic acid cycle)

TCF (T cell factor)

TCR (T cell receptor)

TDG (thymine-DNA glycosylase )

TDO ( tryptophan dioxygenase )

TERT (telomerase reverase transcriptase )

TGF-a (transforming growth factor-a)

TGF-B ( transforming growth factor- B) /TGF- BR
(TGF-B receptor)

TF ( transcription factor)

“THBSI ( thrombospondin 1)

Tiam-1 gene (T-lymphoma invasion and metastasis
gene )

TIGAR (TP53-induced glycolysis and apoptosis-reg-
ulator)

TIN2 ( TRF!-interacting nuclear protein 2)

TIL (tumor infiltrating lymphocyte )

TIMP ( tissue inhibitor of metalloproteinase )

TK (tyrosine kinase) /TKIs (TK inhibitors)

TLRs (Toll like receptors)

TLS (translesion DNA synthesis)

TM ( transmembrane )

TME ( tumor microenvironment )

TMPRSS2 (transmembrane protease serine 2)

TNF ( tumor necrosis factor) /TNFR ( TNF recep-
tor)

Tollip (Toll interacting protein)

tPA (tissue-type plasminogen activator)

TPA ( 12- O- tetradecanorl phorbol- 13 acetate )
= PMA

TR ( thioredoxin reductase )

TRADD ( TNFR-associated death domain)

TRAF (TNF receptor associated factor)

TRAIL ( TNF-related apoptosis inducing ligand )

TRF (telomerase regulatory factor; telomeric- repeat
binding factor; telomeric restriction fragment)

TS (thymidylate synthase)

TSA (tumor specific antigen, trichostatin A)

TSC1/2 ( tuberous sclerosis complex 1/2)

TSG ( tumor suppressor gene )

TSP-1 ( thrombospondin-1)

TUNEL ( terminal-deoxynucleotidyl transferase

mediated nick end labeling)

UGTs ( UDP-glucuronosyltransferases )

uPA (urokinase-type plasminogen activator)
UPD (uniparental disomy )

UPP (ubiquitin- proteasome pathway )

UV (ultraviolet)

VCAM (vascular cell adhesion molecule)

VEGF (vascular endothelial growth factor) = VPF
VEGFR ( VEGF receptor)

VHL (von Hippel-Landau)

VM (vasculogenic mimicry)

VE-cadherin ( vascular endothelial cadherin)

WAF1/CIP ( wild- type p53- activated fragment 1/
CDK-interacting protein)

XP (xeroderma pigmentosum )
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F—F RFHBHRAEZNBOLIZ — FEBEBI -oeeeemernerennenens 6

FLIRFH F vvervrrrenrieeniens 1 T ONEFIERE e 7

— EBERHAE e | FZ¥ RHEASAZLENBOLL

= REFEE ALE] e 2 A e 15

= BB BRI T eeeeeeenenenes 3 — AR HT BB AL e 15
BN AR NN KRB = AT BUE W 8 fE X R BUB

Bl Z oo 6 AL o eeemmee e 16

Ff R AT 2 R 80% ~90% 9 AR AN A A B R K5 Ay, X B A5
TR B RS E M BUR Y R (fe2FtE . Bt APt MARMAER R (K
B, W, AEFH) . Hit, EemEUEY MRS RATE R, ol fEA ot B
RER KA. ABEEOUE R KT/ ik 30y . \ABUEDMbRES =Kk, Ei1a
A S EBURERER 75% ~80% . 5% M 15% ~20% .

Vg

F—F WFHREDAAENBYOEIZEERF

o B A e N 26 MR e S R BUE R R L B © HBEE A MR B s A
1000 Z/h, HpafERRMMA TG, fARbE3usYa A E308EM, ENEN
AEF YA AT BUSE, FRO8 BEHEEBUEY) (direct acting carcinogen) , A 24k =BUEY)
A GIHAHEBUE, ERNSSEYL, IR Y A BURER, KouRESUE
¥ (indirect acting carcinogen) , HA LT BN EBURY GG, CRMLESUEY K
Z e aESURY) .

—. FBRYEIFDE

Bl o o B BUB Y M A F BURY) , RSP AL BUR IR 2 (6]
A FBURY)

1. ERUEHEY DM

KR R R ZHOE G RIA Y, RAENEEE . GefbRIMBELRIZE, I IMEST
% MR URRSE, ERAEEUEY —REUEYERSS , BUEREIK,

2. EEAFEEY S MR

B FEOR YRR L, W WLAA LU LR,
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(1) Z¥IF51E (polyeyclic aromatic hydrocarbons, PAHs) 2. " ZFETIHE . KF
TR, B, FREAER RS, S, RRESEA K, XEBURYLLIAIE [ benzo
(a) pyrene, BAP] A{UFE, EWL CYPIAI #is A BABUEM (WE1-1) (HLHRF X
fEEBUELE) . XMBUEIEH 55 &K (aryl hydrocarbon receptor, AHR) £ %, [H
Ay AHR F:H gl /N BRAE A PAHs BUB I AL R AN 2598 1 . AHR 2 — RO/ 80 7
AT, BEEAGFRERMASE S, TRE—-FRIERGERE, QEBUEYNE S0
# (Feng et al. , 2013) .

(2) &M (aromatic amines) : WL ZEME . BN (benzidine) %, 5B flE
MR ERIEA K, 5/ RIS ALEE, it CYPIA2 ffH N 3w fb F1 S AL TE i V- &
FEEIERTHEY (V- acetoxy derivatives) (ML 1-1), ‘EREXME DNA, 5 %M 0 & 4
AR,

(3) WERHHESE (nitrosamines) : TE78 5T 556 S B i & BT, UL AFAE TRALE A A
wep BER IR AL R GEMEAEIE . S AR R T AT A RETE R A SO . S
HAMER a-RIET EAEZ B T4 R P450 BVER, #E B RER, ks
AfaE, AlE— oA S A A U R BB AL B, B BUR T .

(4) B ETER Bl (aflatoxin Bl, AFB1). s M@=, FETHEZHLEL .
ERBAES . AFBI ML FE5H 1 S B0 e, (eI ESE o 40 M0 (2 3% P450 i S fL AL AFBI
#ALY (AFB1-8, 9-oxide) MIE(ZRAE (WF1-1), W5 ps3 5 249 HiS T4 (AGG
—AGT) Hifft (transversion), ZBIHFRHEE (HBV) Y5 AFBI A9HH RIVE H Al GE 2 H&
V] FHF 2400 L P v A M X ) R BUm &

(5) # (benzene) JE—RiMEHrJ7 FORAAPLIFN, £ Tk bA B ZHME, ik
B SRR, I, B SR AR . ROE L PEIRGE | 8 S B R O A
ANE, FEIFRE CYP2EL AR R L iy . X R W MSE Rl (R 1-1), X
306 B BE S A B AL B A BUR B T ——X R R, AR RS B AR R | Bk
L& DNA R72E, 5 HEMBH AR K.

(6) LM (vinyl chloride) : J& H AT/ Z N I —FBRREA LM, MELHEHRE
REME, RATRFRECIEY, AL SHnERRA X, ALHTEANEE P4S0 /i
ER TS (g 1-1), EREEARENAZEEALY (chloroethylene oxide) , &
fiE5 DNA HE45G, HAMRBIRZIEN.

(7) THLBIEY): ¥ (nickel) 5HWABEFIHEEAESC; W (cadmium) S, i)
BRI RV REAA S B (beryllium) F1%% (chromium) SAfifEA X ; A (arsenic) 52 KAE
FIIREA K AR (asbestos) £F4E-55 i Fl] B A K

R A 2 SO Py R 19 A AE R rp ol T SRR, R A AR B 5T AR A J
W, fE—ERET, FBEYEKBREENZE, K3 7, AR ERK
AR AT 75 eI

— . S BEEIE

fesBUEY 5 R AR R ERIPLHRIRZ 2 . D BEURY) B A NS AT LB A K |
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Bhig, X R RN EAEBURY) . KEZEFBUBYHEANERS , FELSEARBEHE L
AL, R R BOE I T B A BUE Y A BT R MR, XA AR A [E R BUE Y .
BAEE B R EA A SRR R, XHD W AR MRS, mEEpa
(flavin mono-oxygenase) , ¥ FoHE . AT MR K G U, {0 5 2 A0 fC A= AL T 0 |
) 14 440 i €5, 2 P450 H<iitER ( cytochrome P450-dependent enzymes, CYP), ER[{#iFZY)
ML E MR EHERAREMFEERE (B 1-1), ARG RELEY, BN
A5 DNA LEMBRIEIE LM &Y (covalent adduct), 5l DNA 272, il fil & frb /&

CYp

HTBCE 7 & BRI
FE -1 CYP W R ARpiF Z Y B, H ot 62 36 A B0 R 4% 28 i v B0 ) 72

A P4s0 BEEMELE A EN, B— KKK, €46 57 R, Hds50 MiFH
JERG, HA TLRRAARE (Guengerich et al. , 2016) , P450 Aff =2 &k 7E AFAE RIS AE, 7E
UFZNEMEREY) (EAREHE ., TR, IR, AidIRES) KiF2i k¥
Bo(mZ5y) . Y. MBUEY/RMREYE) MR, B E Ko EAR T EEE A
6, H, SRk RasiE E 2 h CYPL, CYP2 Fl CYP3 R FIR&M, 1 N IR HE:
S FHMCHH CYP4, CYPS, CYP8, CYPI9 Fil CYP21 FEE KA (£ 1-1), XFL
HRE S R E R, A 2AM, MERINFBMAERN2ER, CYP £i55% AHR #7Y,
EAE MR AL P IS P

F£1-1 ACYPEEAREEHSRRE

CYP R (RfafksE(s) iR HE 2701
CYPIAI (15q22—q24) 2 LIS
CYP1A2 (15q22—qter) 3N S
CYPIBI (2p21—p22) >2 [ R BER
CYP2A (19q13.1—q13.3) >3 AFBI
CYP2B (19q13.1—q13.3) 2-3 T
CYP2C (10q24. 1—q24.3) 4 FIFEE
CYP2D (22ql1.2—qter) 1 SN, fhBEEJF (253 5)
CYP2EI (10q24. 3—qter) 1 R, K ALK
CYP2F1 (19ql13.2) 1~2 3-HIEENIME . 2K RO
CYP3A (7q21.3—q22) 3-~5 ZHH5HE . PIEEE | AFBI
CYP4AIl (1p33) 2-~4 RHAR . AELE
CYP4B (1pl12—q34) 1 AR, FEL%
CYPSAI (7q34—q35) 1 MmEE A2 &M

CYP8AI (20ql13.11—ql3. 13)

ATZIARF 2 & A EAR & AL




