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A ： To exolore an expressional system of 

human cytochrome P-450 CYP1Al(( PlA1) 

gene transcription． Ⅳ吼 日DDs：．I1 Dlasmid 
pMC 6．3 K containing human(IYPlA1 plomoter 

wss trmasiently transtected into Hep G2 cells． 

The exp ression of ehloramphenieal acetyltram— 

fem8e(CAT)reporter gene wss detected bv 
EuSA． R1￡SIⅡ腮 ：Both the CAT expression 

and CYP1Al activity increased with the 

concentrations of B-m#thotlav~efrom2．5 to 10 
mnol·L～ ． At 10 vmol·LI1 of na]~／itho— 

flavone．thelevelsof C T̂ andCⅧ A1 were94． 

fold and 2．8一fold those of the corresponding 

~ntrol， respectively． Using this method， the 

study of8 glueosinolates with various side ChB．ii~ 

on the induction of ( PlA1 gene transcription 

showed that i'lone of the parent#ueosinoh~ 
increased CAT expres~on， whem~ the 

breakdown products of indo1．．3．．y1．．methyl 

glucosinohte (glueobrassiein)， rather than 
indole-3．carbino1．incre~ theCATexpression． 

O0NCL嘲 N：皿le 1Al gene 位mscriⅡ． 

tional system wa8 n Ⅱe reliable and sensitive． 
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transcriptionin Hep G2 cells to detect the effect 

of glueosinohtes，the main bioactive components 

ofBrass／ca vegetables on human CYP1A1． 

M A唧 IAIS AND M哐11}【(唧Is 

Omnicals NF， indole。3．earbinol 

(I3C)，NADPH，7-ethoxyresorufm，resorufin， 
Me2SO，and bovine senln1 81blll／lin(BSA)were 

purchased from Siena Co． NF， 7-ethoxy— 

resomfin，and I3C were dissolved in№ So jtmt 
prior to u9e． Resorufm w日8 dissolved in 

ethano1． 

Pla曩nids CYP1A1 gene transcriptional 

exOi~ssioll w日8 examined using a plasmid(pMC 

6．3 K)containing afunctionalCⅧ Al promoter 

(the fragment即allr I1g tI1e B锄m site，6．3 kb 
fromthe cap site to the Sau3A1 site(+2566)， 
adjacent to the initiation eodon)coupled to a 

reporter gene(cMommphenicol acetyltransferase， 
CAT) (Fig 1)． ．I1lis plasnfid w日s kindly 

supplied by Dr Fujii．Kuri~ Y of Tohok-~ 
University，Japan． 

1． pM C 6．3K 

Tmmfommfion of pMC 6．3 K to the 

competent cells，FIB 101，w∞ performed usiIIg 
the routine method． The single FIB 101 cell with 

the aim plasmid，pMC 6．3 K，w日s inoculated to 

LB mt~ um with ampieillin and streptomycin for 
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overnight． The amplified plasmid DNA was 

i~hted from FIB 101 eeUs using agen-tip 2500 

kit supplied by Qiagen Co．UK． 
Anothel"plasmid，pRSV，contm‘nirig the 13- 

g~lactosidase gene was generously donated by Dr 

Siegmund WOLF， Institute of Food Research， 

UK． The pRSV as well as pMC 6．3 K was 

trandected toHep G2 cells． 

oeⅡ culture and tramffeetion  Human 

Hep G2 cells supphed by The European Cell 

Culture Co llection w grown in the E~．1e’s 

medium containing nonessential atnino acid and 

1O ％ fetal calf seDMn． and maintained in a 

humidified atmosphere of 5 ％ CO2 at 37 oC． 

Tmusfection was performed by the calcium 

phosphate methodL ． In brief．the cells weIe 

Ieplanted  at a deusity of2× l ／cm2in a 10一cm 

plate． After 24 h，the calcium  phosphate-DNA 

suspemion containing 15 of pMC 6．3 K and 

l5 of cotransfection pRSV was addedt0 cells 

in 10 mL of culture medium ． After 4．5 h，the 

cells shocked with 15 ％ glycerol for 2．5 

min andtiypsinized． Tmusfeefionwas normaliz— 

ed relative to a co—transfection ofp剥act08idase． 
The transfected cells were distributed into 15 

wells in a 24-well plate and treated witll the 

tested compoundsfor24 h． Four replicateswere 

used． 111e cellswere washedthricewith 1mLof 

PBS an d hydrolyzed with detergents an d PBS 

buffer(M and Ca2 free)at 25 oC fl0T 3O 
min． 111e cell extracts centrifuged at 

10 000× g at 4 oC for 15 mil1． 111e super- 

natants were used in the assay of CAT and 

galactesidase． 

Detection of reporter gone expression 

The CAT expression was detected using an 

enzyrfle—linked immunesorbent assay (ELISA) 

methed ． CAT EI盥A supplied bv 

B0ellIiIl r Mannheim Co w based on the 

sandwich-enzyme-imrmmoassay prineiple and 

antibodiesto CAT(anti．CAT)were preboand to 
the surfaceof themiemtiter platemodules ． The 

perexidase substrate 2，2 ．amino-di-(3-ethy1． 
benzthiazoline sulfomte)was finally added and 

absorhanees were mad at 410 hill ~aiust a 

standardell3p／e(0—2OO p wel1)． Resuitswere 
normalized to the expression of galactosidase． 

pGalactesidase assaywas performedL6J and廿1e 
gMactosidase enzylI~ assay system with Reporter 

Lysis Buffer kit w舶 obtained from Promega Co． 

O-Nitrophenyl— D-galactopymnoside (OI PG) 
was used as the substrate of B-galactosidase． 

Th e extracted pmtdn was determined by the 

Bmdford methed using reagents from Bio-Rad 

Laboratory and BSA as standard． 

Assay of Cm A1 actM 钾 CYP1A1 

activity was detected using the modified  

fluorescence methed L4 in the untransfected  Heo 

G2 cells． 111e reaction 劝lre(0．5 mL final 

volume)included $odiLull phosphate buyer(pH 

7．6)O．1 mol·L_。，N )PH 300 gmol·L_。，7． 

ethoxyresomfin 5 mnol·L一 and cell extlaet 

(8O一2o protein)． Five rep~eates 
used． 111e reactionwasinitiated bv NADPH and 

stopped b、r the addition of iee．cold acetone 

O．75 mL at 30 rain． Fluorescence was mad at 

586ilra and 576 nrfl agaJust a standardof 

resorufm． 

Glucosinohtes The genetic llafl~s．side 

chaJi1s， and final concentrations of 8 

glucosinolates and their products used in this 

study weIe shown in T出 1． Glucosindates． 

witlltlle exception of sinigrin．wore purified from 

plant s0uroesL川． Co ncentration ofthe products 

was based on that of the parent con'q~．md before 

myrosinase(pH 6．6f_0r 1 h)treatmentL7．1． 

劬椭 timh血- 0f彻 1̂ 岫硼n脚 ． 

(1) 日ll 脚 2-er ； (2) hut-3-enyl； (3) 3-m~ ,l- 
8I1lphi p州 ；(4)indol-3- methyl；(5)2_hy出旰 hI【．3． 
enyh(6)p-hy rberI ；(7)b唧 l；(8)2-曲曲jd一曲yL 

REs1肌 S 

Induction 0f human CYPIA1 gon e 

订卸sa 时帆 and enzyn~鼬蛞哟 by NF 
Th e CAT expression in the trandected cells and 

the CYP1A1 activity in the untmusfected cells 

were markedly enhanced (P <0．01)at 2．5 
tm~ol。L of NF． Th e CAT responses wore 
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inc~ sedwith B．NF concentrationinthe range of 

2．5— 10 wnol·L。。． However，the CYP1A1 

activity had the maximal levels in the range of 

2．5—10 Vanol·LI1 of 8．NF． These results 

sufficiently demonstmted the concentration- 

dependentinduction of B．NF on hunlaIl CYP1A1 

genetranscription and efl~'nle activity( 2)． 
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-Naphthofl~．',,'onet umm·Ul 

玎g 2． H 陋盎 of n叩 da咖 e ∞ CYP1AI 窖岫 e 

拥瞄口ipl 【0)md CYPIAI雎 哪 【●)．Ⅲ珏印 G2 
咄 ． =4forCAT 竹 5forCⅡ 删 。 ± 0． 

。P《0．吼 馆 — ． 

]~ects of 删即d∞  and their 

bI瑚曲 products oR h．咖 CYPlA1窖哪  

缸踟惦cr量p6呲  Eisht glucQsinolates with various 

side chKil~ on CAT expression m tested atthe 

concentration of 1— 15 wnol·L一 in the system 

(T曲 1)． None of the paint ghcesinolate 
induced CAT expression． When the gIuco． 

sinolate~ ，哦 hydrolyzed with 玎wT0siIla8e．only 

the breakdown products of indole-3．vl_methyl 

gtuc~sinohte (ghcobrasacin ) incn蝈sed CAT 
expression with the maximal induction(28-fold) 

at 7．5 mnol·L一 ． Meanwhile． a control 

incuba with myrosinase and without 

ghcosinolate showed no induction． I3C，one of 

the breakdown products of indole-3．v1．m~thyl 

gluc~sinohte，did not induce CAT expression up 

to10Who1·L (F 3)． 
These results showed that the breakdown 

products of indole．3．vl_motbyi glucoainohte 
ratherthanI3Cwere~ Wnsiblefortheinduction 

0fCYP1A1 gene transcription． 

D CU 口00N 

Comp~ed witll CYP1A2． CYP1A1 is 

mainly distributed in extrahepatic tlssue~． But 

7．5 

5 

25 

0 

O 2 5 7．5 10 

Concentration／~．m ol· 1 

rig3．呦 of曲目bl breakdown prodnets(0) 

∞ (●)oD CYPIAI胖 transcitpt~  
Hep G2咄 ． ^=4． ± ． 《0．01坩 舶州 ． 

CYP1A1 is highly inducible in liver(20O-fold by 

dioxin in ratsL )． More and more e~dences 
showed that CYP1A1 was implicated in 

carcinogenactivafio~． 11leincreasesof C Al 

and P枷 reduclase level acedemted the for一 

[nation of DNA adducts with betmo(a)pyr~rle 

and CYPtA1 was also a eatf1．1ystforthe activation 

ofaflatoxinB1 to aDNA．binding speciesLlOj． In 

this st~dy，we established the expressional system 

of human CYP1A1 gene transcription using 

tmnsient tmmfeetion and CAT EUSA technique． 

It offers a new and valuable Ⅱ 目ns for smdying 

drng-metabelism (including carcinogens and 

mutagens)，evaluating the risk oi cal~mogens， 
and determining the active component of 

carcinogens· 

1he reliability of the system 啪 8 studied bv 

pining theinductionof e．NF． |Il inductionof 

had been demonstrated on the 

concentration- and time-effect relatiomhipt 

study of CYP1Al gene transcription． and 

supported rt} r on the stuay of CYP1A1 erlz、qT】e 

activity． In out system．transfecfionof CYPlA1 

promoter into Hep C2 cells got rid of the 

interference from eIld ∞ s G ’lA1 gene． 

Meanwhile，comtru~d with the con3flxlon method 

of detecting CAT activ／ty，thin layer chromato- 

graphy and radioactive CAT assay， the CAT 

EUSA technique have the advantages being 

safer(no radioactivity)，faster(approximately 

4 h)，more sensitive(0．1陬 cAT／weⅡ)and 
n∞Ie accurate to quan~ ． ‘ 

The inducfion of glucobrassicin breakdown 

—ul ￡ aJ l_Ⅱl目 -l0目j，I _【- ．J 

3  2  1  0  
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products on CYP1A1 getie U-anscription was also lO 

demonstrated in the system． The probable 

effectire products aIe thiccyanate i0ns，indol-3- l1 

y1．aeetonitrile and 3．3'-diindolylmethane ’ ， 

The latter 2 compounds proved to be potent 

inducers ofCYP1A1 in rats ． 
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人细胞色素P删 CYIP1A1基因转录表达系统 

’
， G 矾 【Ⅱ  ， 

．  

( of删 肺由 成 妇y， ／9" 
o， Research，N~ e．h 7UA，UK； 

目的；在人 Hep G2细胞系上。建立人细胞色素 

P450㈣ A1(cYP1AI)基 因转 录的 表达 系统 

方法：瞬时转染台人 CYP1A1启动子的质粒 (pMC 

6．3 K)、EUsA法测定报道基因氯霉素乙酰转移酶 

(CaT)的含量和酶学测定 CYP1A1活性． 结果： 

萘黄酮 2．5加 ·L 明显增强 CAT表达和 CYP1A1 

活性 (P<0，O1)；在 2，5—10 ·L 范 围内， 

CAT表达随浓度增高而不断增强，而 伊1A1活性 

则接近最高水乎；10 ·L 时它们的作用强度 

分别为对照组的94．3和2．8倍 ． 甩这种方法对八 

种古不同侧链的芥子油苷进行检测的结果表明， 

芸 苔 苷 的 水 解 产 物 (而 非 吲 哚．3．原 醇 )诱 导 

P1A1基因表达． 结论 ：CYP1A1基 因转录表达 

系统具有较高的可靠性和灵敏度 ． 
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