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2-HG (2-hydroxyglutarate)

4EBPI1 (4E binding protein 1)

4-HPR (N-4-hydroxyphenyl retinode)

5-AZAC (5-aza-2'-deoxycytidine)

5-BrdU (5-bromodeoxyuridine)

5-FU (5-fluorouracil)

5-LOX (5-lipoxygenase)

7TM receptor (7-u helices transmembrane segment recep-
tor)

8-0x0G (§-oxoguanine)

15-PGDH (15-hydroxyprostaglandin dehydrogenase)

27-HC (27-hydroxycholesterol)

aa (amino acid)

ABC (ATP-binding cassette)

Abl (Abelson leukemia virus oncoprotein)
ACC (acetyl-CoA carboxylase)

ACLY (ATP citrate lyase)

ADAM (a disintegrin and metalloproteinase)
ADCC (antibody-dependent cellular cytotoxicity)
ADI (arginine deiminase)

AFB] (aflatoxin B1)

AFP (alpha-fetoprotein)

AHR (aryl hydrocarbon receptor)

Als (aromatase inhibitors)

AID (activation-induced cytidine deaminase)
AIF (apoptosis inducing factor)

AIG (anchorage-independent growth)

AIPC (androgen independent prostate cancer)
ALDH (aldehyde dehydrogenase)

ALL (acute lymphocytic/lymphoblastic leukaemia)
ALT (alternative lengthening of telomeres)
AML (acute myeloid leukaemia)

AMPK (5'AMP-activated protein kinase)
Ang (angiopoietin)

AOM (azoxymethane)

AP (apurinic/apyrimidinic)

AP-1 (activator protein 1)

Apaf-1 (apoptotic protease-activating factor 1)
APBs (ALT-associated PML bodies)

Lt ta

APC (adenomatous polyposis coli, antigen presenting cell)
APC (anaphase promoting complex)/cyclosome
APL (acute promyelocytic leukaemia)

AR (androgen receptor)

ARE (androgen response element)
ARF(alternative reading frame)

ASI (allele-specific inhibition)

ASO (antisense oligonucleotide)

ASS (argininosuccinate synthetase)

AT (ataxia telangiectasia) syndrome

Atg (autophagy-related genes)

ATL (adult T-cell leukemia)

ATM (ataxia-telangectasia mutated) gene

ATR (ATM-related) kinase

ATRA (all-trans-retinoic acid)

BAFF (B cell-activating factor)
BAX (Bcl2-associated X)

BCC (basal cell carcinoma)

Bel-2 (B cell lymphoma-2)

BCR (breakpoint cluster region)
BER (base excision repair)

BFB (breakage-fusion-bridge)

BH (Bcl-2 homologous domain)
bHLH (basic helix-loop-helix)transcription factors
BIR (baculovirus IAP repeats)
BITC (benzyl isothiocyanate)
BLM (Bloom’s helicase)

BMP (bone morphogenetic protein)
bp (base pair)

BrdU (bromodeoxyuridine)

BS (Bloom syndrome)

CAFs (carcinoma-associated fibroblasts)

CAK (CDK-activating kinase)

CAMs (cell adhesion molecules)

CARD (caspase activation and recruitment domain)
CASPS (caspase 8)

CCK (cholecystokinin)

CD (cluster of differentiation)

Cdc gene (cell-division-cycle gene)
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CDK (cyclin dependent kinase)

CDKI (CDK inhibitor)

CE-3, 4-Q (catechol estrogen-3.4-quinones)

CEA (carcinoembryonic antigen)

CGH (comparative genomic hybridization)

ChIP (chromatin immunoprecipitation)

Chk (checkpoint kinase)

CIP/KIP (cell cycle inhibitory protein/kinase inhibitory pro-
tein)

CIS (chromosome instability syndrome, cytokine inducible
SH2-containing protein)

CLL (chronic lymphoeytic leukemia)

CMA (chaperone-mediated autophagy)

CML (chronic myeloid leukemia)

CNL (chronic neutrophilic leukemia)

CoA (co-activators)

CoR (co-repressors)

COX-2 (cyclooxygenase 2)

CR (complete response; conserved region; calorie restriction)

CRC (colorectal cancer)

CRE (cAMP response element)

CREB (CRE binding protein)

CRPC (castration resistant prostate cancer)

CSC (cancer stem cells)

CSFI (colony stimulating factor 1)

CTAR (C terminal activation region)

CTLs (cytotoxic T lymphocytes)

CTLA-4 (cytotoxic T lymphocyte antigen-4)

CUP (metastatic cancer of unknown primary)

CXCL (ligand of chemokine receptor)

CXCR (chemokine receptor)

CYP (cytochrome P450-dependent enzymes)

DAG (diacylglycerol)

DAPKI (death-associated protein kinase 1)
DBD (DNA binding domain)

DC (dendritic cell)

DCC (deleted in colorectal carcinoma gene)
DcR (decoy receptor)

DD (death domain)

DD-PCR (differential display PCR)

DED (death effector domain)

DES (diethylstilbestrol)

DFMO (difluoromethylornithine)

DFSP (dermatofibrosarcoma protuberans)
DHFR (dihydrofolate reductase)

DHT (5a-dihydrosterone)

DISC (death-inducing signal complex)
DI114 (Delta-like ligand 4)

DM (double minute chromosome)

DN (dominant negative)

DNA-PK (DNA-dependent protein kinase)

DNA-PKcs (the catalytic subunit of the DNA-dependent pro-
tein kinase)

DNMT (DNA methylases)

DNMTi (DNA methylase inhibitor)

DP (dimerization protein), transcription factors

DPC4 (deleted in pancreatic cancer 4)/Smad4

DR (death receptor)

DSBs (DNA double-strand breaks)

DSBR (DNA double-strand breaks repair)

dsRNA (double-stranded RNA)

EBV (Epstein-Barr virus)

EBNA (EB nuclear antigen)

ECM (extracellular matrix)

EGCG (epigallocatechin-3-gallate)

EGF (epidermal growth factor)

EGFR (EGF receptor)

elF4F (eukaryotic initiation factor 4F)
ELR (glutamic acid-leucine-arginine) motif
EMT (epithelial-mesenchymal transition)
eNOS (endothelial nitric oxide synthase)
EPC (endothelial progenitor cells)

EPO (erythropoietin)

EPOR (erythropoietin receptor)

EphA2 (epithelial cell kinase)

ER (estrogen receptor, endoplasmic reticulum)
ERE (estrogen response element)

ERK (extracellular signal-regulated kinase)
ES (embryonic stem cells)

ESA (epithelial specific antigen)

ET (endocrine therapy)

ETS (environmental tobacco smoke)

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)
FasL (Fas-ligand)

FASN (fatty acid synthase)

FDA (U.S. Food and Drug Administration)
FGF (fibroblast growth factor)

FGFR (FGF receptor)

FHIT (fragile histidine triad)

FLT (fms-like tyrosine kinase)

FISH (fiuorescence in situ hybridization)
FPR (formylpeptide receptor)

FSH (follicle-stimulating hormone)

FTI (farnesyltransferase inhibitor)

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

GDNF (glial cell-derived neurotrophic factor)

GEF (guanine nucleotide exchange factor)

GERD (gastroesophageal reflux disease)

GF (growth factor)

GFR (growth factor receptor)

GIST (gastrointestinal stromal tumor)

GLUT (glucose transporter)

GM-CSF (granulocyte macrophage-colony stimulating factor)

GOF (gain of function)

GPCR (G protein coupled receptor)

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

GPx (glutathione peroxidases)

Grb2 (growth factor receptor-binding protein 2)

GR (gastrin receptor)

GRK (GPCR kinase)

GRP (gastrin-releasing peptide)

GRPR (gastrin releasing peptide receptor)

GSH (glutathione)

GSK3p (glycogen synthase kinase 3)

GSTs (glutathione-S-transferases)

HAT (histone acetyl transferase)

HBV (hepatitis B virus)

HBZ (HTLV-1 basic leucine zipper factor)

HCC (hepatocellular carcinoma)

hCG (human chorionic gonadotropin)

HCV (hepatitis C virus)

HDAC (histone deacetylase)

HDACIs (histone deacetylase inhibitors)

HDM2 (human homolog of MDM2)

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)

HIV (human immunodeficiency virus)

HK (hexokinase)

HKMTs (histone lysine methyltransferases)

HL (Hodgkin lymphoma)

HLA (human leukocyte antigen)

HLH (helix-loop-helix)

HMGAZ2 (high mobility group A2)

HMGCR (hydroxymethylglutaryl CoA reductase)

HMTs (histone methyltransferases)

HNPCC (hereditary nonpolyposis colorectal carcinoma)
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)

HSR (homogeneously staining region)

HSV-TK (herpes simplex virus-thymidine kinase)
hTEP1 (human telomerase protein 1)

hTERT (human telomerase reverse transcriptase)
HTLV-1 (human T-cell leukemia virus —1)

hTR (human telomere RNA)

IAP (inhibitor of apoptosis protein)

ICAM (intercellular adhesion molecule)

ICR (imprinting control region)

1d (inhibitor of differentiation)

IDH (isocitrate dehydrogenase)

IFN (interferon)

IGF-1 (insulin-like growth factor-1)

IGF-2 (insulin-like growth factor-2)

IGF-2/M6PR (IGF-2/Mannose-6-phosphate receptor)

IGFBPs (IGF-binding proteins)

IGFR (IGF receptor)

kB (inhibitor of NF- kB)

IKK (IkB kinase)

IL (interleukin)

ILK (integrin linked kinase)

ING (inhibitor of growth)

INI1 (integrase interactor 1)

INK4 (inhibitor of kinase 4)

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

IP3 [inositol (1, 4, 5) triphosphate]

ITAM (immunoreceptor tyrosine-based activation motif)

ITCs (isothiocyanates)

JAK (Janus kinase)

JH (Jak homology)

JHDM (jumonji C [(JmjC)-domain-containing histone dem-
ethylase]

IM (juxtamembrane)

K (lysine)

Kb (kilobase pair)

kD (kilodalton)

KGF (keratinocyte growth factor)
KIR (killer inhibitory receptor)
KS (Kaposi sarcoma)
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KSHYV (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)

LMP (latent membrane protein)

LMVD (lymphatic microvessel density)
LNA (locked nucleic acid)

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)

LTR (long terminal repeat)

Mab (monoclonal antibody)

MAGE (melanoma antigen-encoding gene)
MAP (mitogen-activated protein)

MAPK (MAP kinase)

MAGE (melanoma antigen-encoding genc)
MBDs (methyl CpG binding domain proteins)
MCA (3'-methylcholanthrene)

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 syndromes)

MDSCs (myeloid-derived suppressor cells)
MeCP (methyl CpG binding protein)

MEK (MAPK/Erk kinase)

MEN (multiple endocrine neoplasia)

mER (membrane estrogen receptor)

MET (mesenchymal-epithelial transition)
MGMT (O6-methylguanine DNA methyltransterase)
MH (mad homology region)

MHC (major histocompatibility complex)
miRNA (microRNAs)

MIN (microsatellite instability)

MLLI (mixed lineage leukemia 1)

MM (multiple myeloma)

MMP (matrix metalloproteinase)

MMR (mismatch repair)

MMTV (mouse mammary tumor virus)

MOMP (mitochondrial outer membrane permeabilization)
MPTP (mitochondrial permeability transition pore)
MRN (Mrell . Rad50., Nbsl)

MTA (metastasis associated gene)

mTOR (mammalian target of rapamycin)
MVD (microvessel density)

MyD88 (myeloid differentiation factor 88)

NAC (N-acetyl-L-cysteine)

NAT (N-acetyltransferase)

N-CoA (nuclear receptor coactivator)

N-CoR (nuclear receptor corepressor)

NEC (Notch extracellular domain)

NEMO (NF-xB essential modifier)/IKK vy
NER (nucleotide-excision repair)

NES (nuclear export signal)

NF-kB (nuclear factor kB)

NGF (nerve growth factor)

NGFR (NGF receptor)

NHEJ (non-homologous end joining)

NHL (non-Hodgkin lymphoma)

NICD (Notch intracellular domain)

NIK (NF-kB-inducing kinase)

NK (natural killer cell)

NKG2D (natural killer group 2 member D)
NKT (natural killer T cells)

NLS (nuclear localization sequence (signal))
nm23 (non-metastatic 23)

NO (nitric oxide)

NPC (nasopharyngeal carcinoma)

NQOI [NAD (P) H: quinone oxidoreductase 1]
NRPI/NRP2 (neuropilinl/neuropilin2)
NRPTK (non-receptor protein tyrosine kinase)
NSAIDs (nonsteroidal anti-inflammatory drugs)
NSCLC (non small cell lung carcinoma)

NTM (Notch transmembrane fragment)

NuRD (nucleosome remodelling and histone deacetylase)
NURF (nucleosome-remodeling factor)

ODC (ornithine decarboxylase)

OGGI (8-oxoguanine DNA glycosylase 1)
OIS (oncogene induced senescence)
OPN (osteopontin)

OR (odds ratio)

ORC (origin recognition complex)

ORF (open reading frame)

OTC (ornithine transcarbamoylase)
OXPHOS (oxidative phosphorylation)

PA (plasminogen activator)

PAF (platelet activating factor)

PAHs (polycyclic aromatic hydrocarbons)

PAI (plasminogen activator inhibitor)

Paks (p21-activated protein kinases)

PAMPs (pathogen-associated molecular patterns)
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PARSs (protease-activated receptors)

PARPI [poly (ADP ribose)polymerase 1]

Pax2 (paired box 2)

PCD (programmed cell death)

PcG (polycomb group)

PCNA (proliferating cell nuclear antigen)

PCR (polymerase chain reaction)

PDCD4 (programmed cell death 4)

PDGF (platelet-derived growth factor)

PDGFR (PDGF receptor)

PDK (phosphoinositide-dependent kinase)

PEDF (pigment epithelium derived factor)

PEST (praline glutamate serine threonine rich sequence)

PET (positron emission tomography)

PF4 (platelet factor 4)

PFK1 (phosphofructokinase 1)

PGC-la (peroxisome proliferator-activated receptor gamma
coactivator -la)

PGE2 (prostaglandin E2)

PGF (placental growth factor)

PGN (peptidoglycans)

Ph (Philadelphia chromosome)

PH (pleckstrin homology) domains

PI3K (phosphatidylinositol 3-kinase)

PIP2 [phosphatidylinositol (4, 5) diphosphate]

PIP3 [phosphatidylinositol (3, 4. 5) triphosphate]

PK (pyruvate kinase)

PKA (protein kinase A)

PKB (protein kinase B/AKT)

PKC (protein kinase C)

PLC (phospholipase C)

PMA (phorbol-12-myristate- 1 3-acetate)=TPA

PML (promyelocytic leukaemia)

POT 1 (protection of telomeres 1)

PPP (pentose phosphate pathway)

PR (partial response, progesterone receptor)

PRAK (p38-regulated/activated protein kinase)

pRb (retinoblastoma protein)

PRC (polycomb repressor complexes)

PS (phosphatidylserine)

PSA (prostate-specific antigen)

PTB (phosphotyrosine binding)

Pte (patched)

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

PTGS (post-transcription gene silence)

PTK (protein tyrosine kinase)

PTP (phosphotyrosine phosphatase, permeability transition
pore)

PUMA (p33-upregulated modulator of apoptosis)

R5P (ribose-3-phosphate)

RA (retinoic acid)

RAM (RBP Jk associated molecule sequence)

RANK (receptor activator of NF-xB)

Rapl (repressor activator proteinl)

RAR (retinoic acid receptor)

RAR2 (retinoic acid receptor 2)

RASSFIA (Ras association domain family member 1)
RbD (retinoblastoma protein)

RdRp (RNA-dependent RNA polymerase)

RER (replication error)

RFLP (restriction fragment length polymorphism)
RGD (Arg-Gly-Asp)

Rheb (Ras homolog enriched in brain)

RhoGDI2 (Rho GDP dissociation inhibitor 2)

RING (really interesting new gene)

RIP (receptor interacting protein)

RISC (RNA-induced silencing complex)

RLF (replication licensing factors)

RNAI (RNA interference)

RNS (reactive nitrogen species)

ROCK (Rho associated coiled coil forming protein kinase)
ROS (reactive oxygen species)

R point (restriction point)

RR (relative risk)

RTK (receptor tyrosine kinase)

RT-PCR (reverse transcriptase polymerase chain reaction)

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)
SCE (sister chromatid exchange)

SCF (stem cell factor, Skp1-Cullin-F-box ligases)
SCLC (small cell lung carcinoma)

SCO2 (synthesis of cytochrome ¢ oxidase 2)

SDF-1 (stromal cell-derived factor 1) /CXCL12
SERDs (selective estrogen receptor down regulators)
SERMs (selective estrogen receptor modulators)

SF (scatter factor)

SFRP (secreted frizzled-related proteins)

SH1 (Src homology domain 1, tyrosine kinase)

SH2 (Src homology domain 2, phosphotyrosine binding)
SH3 (Src homology domain 3, proline rich binding)
SH-PTPs (the SH2-containing phosphotyrosine phosphatases)
SHIP1 (Sh2 domain containing inositol phosphatase-1)
SHMT (serine hydroxymethyl transferase)

sir (silent information regulator)

siRNAs (short interfering RNAs)

siRNP (small interfering ribonucleoprotein complex)
Skp2 (S-phase kinase-associated protein 2)



6 ERNARAND LN

Smad (mothers against decapentaplegic)

Smo (Smoothened)

SMRT (silencing mediator for retinoid thyroid-hormone re-
ceptor)

SNCG/BSCGI (human v -synuclein/breast cancer specific
gene 1)

SNP (single nucleotide polymorphism)

SOCS (suppressors of cytokine signaling)

SOD (superoxide dismutase)

Sos (son of sevenless)

SRCI (steroid receptor coactivator 1)

SREBP (sterol regulatory element binding protein)

SSBs repair (DNA single-strand breaks repair)

STK 11 (serine-threonine kinase 11)/LKBI

STAT (signal transducer and activator of transcription)

SULT (sulfotransferases)

SUMO (small ubiquitin-like modifier)

SV40 (Simian virus 40)

Te (cytotoxic T cell)

Th (helper T cell)

Tregs (regulatory T cells)

TAA (tumor associated antigen)

TAFs (tumor-associated fibroblasts)

TAKI1 (TGF-p activated kinase 1)

TAM (tamoxifen)

TAMs (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-u (transforming growth factor-a)
TGF-f (transforming growth factor-})
TGF-PR (TGF-p receptor)

TF (transcription factor)

THBSI (thrombospondin 1)

Tiam-1 gene (T-lymphoma invasion and metastasis gene)
TIGAR (TP53-induced glycolysis and apoptosis-regulator)
TIN2 (TRF1-interacting nuclear protein 2)
TIL (tumor infiltrating lymphocyte)

TIMP (tissue inhibitor of metalloproteinase)

TK (tyrosine kinase)

TKIs (tyrosine kinase inhibitors)

TLRs (Toll like receptors)

TLS (translesion DNA synthesis)

TM (transmembrane)

TMPRSS2 (transmembrane protease serine 2)

TNF (tumor necrosis factor)

TNFR (TNF receptor)

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)

TSCI (tuberous sclerosis complex 1)

TSC2 (tuberous sclerosis complex 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)

VPF (vascular permeability factor)=VEGF
VE-cadherin (vascular endothelial cadherin)

WAF1/CIP (wild-type p53-activated fragment 1/ CDK-inter-

acting protein)

XP (xeroderma pigmentosum)
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2 ENBEAND T ENS

PL ). 3k s Ve S 57 f k824K (aryl hydrocarbon receptor, AHR ) f7 . [A A AHR
S DA vk s 1% /0 BUGLE ) PAHSs 35008 700 A B AN 235 19 . AHR A — R LA BTG 5 s 41
YIRS ST, TR RYDEN R RSO TS (LB EE ( Feng
etal. 2013 ),

(2) &M Caromatic amines ) : W2 50 . WA (benzidine ) %, Y B das Fi
[ L SR A G O F TG A AEFAE . i CYPTA2 (N dri S8 AL A 2 BEARTE 1L V-
LA LR ( N-acetoxy derivatives ) ( £ 1-1), ‘EHEX L DNA, SBMERS 09 K& A7 X

F£1-1 ACYPERXERR

CYPJEA (e fafhmsf ) YIfEHEH i 8 H I et

CYPIAL (15q22-q24) 2 LSS IR R

CYP1A42 ( 15q22-gter ) DM NS . AN

CYP1B1 (2p21-22) >2 eSS SN | R ST E N

CYP24 (19q13.1-13.3) >3 AFBI

CYP2B (19q13.1-13.3 ) 2~3 T

CYP2C (10q24.1-24.3) 4 A

CYP2D (22q11.2-gter ) I &G (A S N R R D)
CYP2E] (10q24.3) 1 VT SN VA

CYP2F (19) 1~2 R SU 11 Y

CYP3A (7g21.3-q22) 3~5 ZHIFIR . ZRIA . BT . AFBI
CYP4A (1) 2~4 AW HZ . AR - IR

CYP4B (1p12-g34) I AR L%

CYP54 (7q34-35) | LA A, A il

CYP8A4 (20q13.11-q13.13) 2 AT IR 25 B IR 75 b

CYP1741 (10g24.3 ) HEIHIE 1 70- FRARRE ( DLAS | R0 )
CYP194 (15¢21.2) I O AR CULES s, [#12-9)
CYP214 (6p21.3) | A [ 21 - FR Al

(3) WAHEZE (nitrosamines ) : A8 TAYEE 5 M B D & AT, WAFAE TIALE M4
R, BES LR L R GENEA RN WA AE RN T AR (e A TE i e & 80 ). 5%
AU (1Y o- e T 1 1 18 02 BT AH I (7 % P4SO BlMUAE R, #l St I R 3, btk AN
Fase, bRk, b b I USRS A . BATBUR NG

(4) w4 £ Bl (aflatoxin B, AFBI): et iliaE @ r=t, (F4e Fa7Enet. E
KM AT AFBI A28 ¥ R S R 05 08, AF I8 o 40 ifd 22 P450 il 5 fk il AFB 1 %
k¥ ( AFB1-8, 9-oxide) MiFL (£ 1-1), Flnsg] ke ps3 55249 % 1 5% (AGG—
AGT ) Wifit ( transversion ) ZBUAT RHhiE (HBV ) J8&YL 5 AFB1 A9 Fr [l 4E 1 o7 8 2 3% [
IF2N B F 9 v e s DX 1) = ZE SR R &

(5) K (benzene ) : J&—FlEHy 5 FIRMAHLIA R, F Db & Z 00 H&, filin
I L A FREIRRE . V. SR T AR R U | S e )y 2k
ANPE, (EFIECYP2E G IS 7 A iy . AR By MR R iy (& 1-1). k48501l
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VIR 1 R I L R ) = I S S/ O SO 1 O SO 118 25 QAN G N T N\ v s
DNA % } S Y % AT G

(6) Z LM (vinyl chloride ) : A H T iz B HIHY — ol RHR A O, th | 24 ik
%é.’mruhk T TR RS S M S T IS R AT G S LI TE AN (53K P450 (1Y
N RIS (& 1-1), IR EASEOE M O (64 ( chloroethylene oxide ), "ZfiE

Ui DNA AR EN o AT AR B H

(7) CHLEUEY: B Cnickel ) A5 Suiss MU A G #4 ( cadmium ) ‘JH'IIL.. N IEZ
e RIS 8 A G 8% Cberyllium ) FTES ( chromium ) SIS A7 0Gs B Carsenic ) 55 2 s
F AT s A1Hi Casbestos ) £F4F S i Fln) He 4 43 G

Rl fb = B0 e g 04 e B B ole 1 ]—"#f’FH’J (SRR RN J o7 1 JiE
'J"J fE—E &0 N s R RO BN Z )5 . R3] 7 —E e, ATENS &R

ARAE T 75 %2 i

Z. kEBIEBHE

Tl B0 5 LR IR 0 FHPLEIAR 52 2% . D BGS0s P e A RIS o] LA 14515
F Mg, X R TR O ELERORY) . REEUL FEUSTIIEANRG . At R A
el Wit Nk BAT B0 TR HE l'lJﬁi’“ﬁU...#’M fig LR AL, X AP TR R ] 43
Y BRSO RERAT 1 Ao R 12, X ILrh b RO f Gt a3 Qnot 6 s fk
fif} ( flavin mono-oxygenase ), $5 ROt . AYI N O R, (H G o EEA L OGRS (07 T3 ifig
[ (140 Bt (7, 2% PASO (it il ( cytochrome P450-dependent enzymes, CYP ), ‘& n[f LH' Z VJ Jiit
MCTTRFEAR S S ASERE IS TERIR (P 1-1), flnsR e b e e 549, efilhe!
DNA [ L2 A G4 ( covalent adduct ), 5[ DNA 2875, S fih % i 12 i

ey 30 P i T 41 IhHJ'I'JLTtl“i o7 LA 2 e () F SR AT BRG] BB
Pl R S U O RS

ML (2% P4<0|"1fn—wwit-lrl’%«“‘f (EMFL A X A KRR R 18 R IE,
(710 FIFIE T X EREEIT 2 WIHQAM wmm
FE . MERR . BRIDIRR . AT RS (=20 i 3 r‘ﬂji» TR0 A
KA EPIT N5y, #E . ArEUEY/ i‘fUC W ) B CYPHRERIFESMERS,
M5 i . bR ARGy i B (. oA Bt aEmsE s S TR E RS
AL I 2 H CYPL, CYP2 FICYP3 %% FlE 2
SRR iR EE S CYP4, CYPS,
CYP8, CYPI9FICYP21 ik H 1 AARA (4 1-1) X AP fCIHRE Jp it il vy, f1 2
SPE, HCRIURD S AR 2%

W5 s CYP 2 55007 80 4 9 fC % fk . Hoh CYPIAT {E % Jf £& [benzo(a)pyrene.
BAP] % Z 5742 ( PAHs) fb 5 arscia GG b A 24 8us P 7. 8- 52 3E-9. 10- 3

W 1k 45 T £E [benzo(a)pyrenediolepoxide . BPDE] Y id e d & CEEMEH ( [&11-2). X HKF
5 A A IR AR N 22 L Wi CYP2ATLS S0 5 BT WA RSB . A
PUREAT YA I K - I - IEE KL - TR ( N-methyl-N-nitrosamine-pyridyl-butanone, {iij
PRONNK ), 3 R 36005 A Il s -
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7 6 5 0 OH OH
KO I e e 3t 7, 8- ¥ N A I 7, 8- Ak
a7 L L 8- L AT I e A o b £ -
Fl 7, 8 I IREESE R 9, 10 I YL“S I

I 7% S0 1
E1-2 CYPIAI S RERIHBEEHFEAETARLYEBPDEFMIEE Ll wicyPiAl |
e 7. 8- HEILATFEE, MKMBKMIGIERITEGREY 7. 8- “BRIEEAIFE. B CYPIAL HRIKIAHE L
JE A E U 7. 8- FL-9. 10- AL 45 ( BPDE)

W AR 22wl i A AO il ( lung cancer ) A8 2 S0 IR, FR T8 50% (189 il 9 2 (K] A % 48]
G, AN KR A L, WA 2 2L it ) AR 2 35 3~ 1045 {ELAE M AR & v 4 4 Wil 1Y)
WA TF AN SE A M TE] L 7= A AR 8t 14 DR 28 £ s 0 & 26 R & S ol 3 B0V . BF
T2 BPE N DUIFTE T4 T S B0 S AL ] 228 ( polymorphism ) 5 W2 A A1 G
W04 R, A CYPLAL Y 2 A PE Ml 22 (1) 38 4% B JEPE R & ( Yang et al. 2004 )
UﬂAMﬁHﬂMﬂma 'Uﬁk%OMM)ﬁﬁﬁT% L H6TNE . CYPIAI
EEATARPIE N Z 280, & WA AEFEM I A ml (CYP141*24), m2 (CYP1A1*2C),
m3 ( CYP1A1*3) Flm4 ( CYPI41*4 Hrpml, m2 RIEABERNDHE . CYP14A]l ml %
AR AE DNA ESifig 1K 3" b Jin— 4~ Msp 1 BRGIPE N UTEEA 5, m2 28748 RUE R4S 7 40 b
1462 v 5 &1 A — Gk LJWﬁlﬂ”ﬂﬁLﬁnm(ViﬁﬁjiﬂLM H AT
( BAP) 28 CYPIAL G LSS JrHEEUE: . ALK CYPIAL Y AP EERE b i 24 B0 4 BPDE
1Y g IJHE [A] s 98 78 Y CYPLAT KL PR A4 1A S8 468 100 A& BO 1 e LAl i [K A8 114 7.3 43
IWMWMMﬂhMMmemwm m@ﬁu%gm#mxﬁ%wamuwA&wm
w TXTIRAL, CYP1AL RS ] G (A A/ LBy e 22— CYPLAL [ Z P n]
TR L8 0SB IAUBS:

B Y a0t 7

1. Amesiys S —FRaGINAE AR S H i, W B ZEVD T T/ ok us . I
JGURR e — R 2] S R ARk R AP0 [ R Bk Jllf\ﬁtﬁi{HH#ﬂf?WﬁE}iﬁk%ffﬁ sz fb F¥ it
i . AVIZAREFE Y R E R, ] A ] A AR A R AR A R A T TR [ R R
RWFA R AR TR B Mmj%iWQ#%ﬁTmmﬁmmP%%lik RS
R AN AR B H MR T 2 Ak BB AE e s (L 1-3), OB 25 g
11 BUERE AT G

Ames UK FP RGN AR T2 e semy B (e ke Ee e,
WIWEH WOLPRPGHE AT . Aid Ames IS A9 B EIRIG RSP ANND [ UEA TR —FF

STy, DR E R TS EAZ AN R T, S AR A A AR KSR

2. BB AR =S ( sister chromatid exchange, SCE) %15 EHUE BrdU 3 A
DNA o fie it b7 R 0907 8 [, 28 RAni %4, AU (6 SRR Fdtb bR |- BrdU .
25 Wl Hoechst e AN [ (7, 4 G m] DL 2% (8 B fA () A7 WS Bl %2 & (o bk 1+ 1



