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A T-g4iFa A A EAEAQ Feldst 3184 =54 229 PCP(pentachlorophenol) €l
Edwo] E7%E hprt (hypoxanthine phosphoribosyl transferase) %@Z}Q EQdHoMIEZH =
Aot Febde FCsUL ALEEL, 0 - 300 radse) Fo 2 AT ZI|MF Aol ZAVE
gom, PCPE 94 A2 Z/MFA AFFE 0-100 ppmo2 4N Fof 3tk & &
HoldL hprtfFARASE Qo) AlF|Y, 300radse] RAME dlZ2F 4 vste] of 75M9] EdNe
Hxe 2715 Jeh i, PCP 50 ppmel AAE tzEdl vlste] o 5sule] EQoE F
E YehiAT £ A AHSE Aol F Ea¥elde 2R vad FFF §F-v-3 dAS
LR K-A% 8 AASHEAS EREFAAN EdWelde AN AMUE T-cell hpre

clonal assay, & reverse transcriptase /polymerase chain reaction ¥ direct sequencingel] 2%
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1. &

Biomarkerd 7=4Edde xZd we}t AZAUGA SA=HE I odd Fuo W3 A
A3 th(National Research Council, 1989), ol XxZo| w3F biomarker, SAEI o] oI
biomarker, 28]l1 Z}<4=A3<] Aole] g biomarker® wWEm™, ¢LAULQAFTL EMEHIAT
W oz dH T-cell Aprt clonal assay+: (Albertini et al, 1982; 1985), 213t A& A slda
Aoz, durAQ FAEAHEdd dsld, 2 x=Fd d¥ a2z 3 FHadd o
biomaker2 t}g BAEAH4E A t“ﬂ";] AL F3stm Y} (Messing et al., 1989; Nicklas
et al.1990; O'Neill et al., 1990; Cole et al.1992; Cochrane et al, 1993). Z SAFZAEE F,
53| HALA o WEolA AAR} biomarkere] Zjwe] w9 ZF83the AL FR Q] Atdoldt. W
Atdell ] %% monitering@ < e o] Wyl 53 2F7HT Y& vb £ ALF AR
xEE AT 4 AoH, oS biomakerZ24 7|4 4 1, EF & FASAHEDAY FE
< 5 e A4A F=E /AT AdW = Felth 29 PCRe 22 T-cell clonal
assay s 4?}} GA LAAFV o], RT/PCR (reverse transcriptase/ polymerase chain reaction)edl] 2
T & genomic DNA®] ZZd| )3 mutational spectrum® FA 0 E F§A=EAEZLE Q43
AAAA Az 275 75 Ao

B AZE WAL ZALe} tlg T-cell Aprt clonal assay @ mutational spectrum®& o]&3%
biomaker®] M-S o=z g thdzl AA ] d@o R AAF PALAxALS} 33HE A=A
E-21<] pentachlorophenol 2} in V‘itro mutagenicity & &3 3l v]aE Aol Pentachlorophenol
< 45 BEAF tEHOR ALHE FHEIHN A HEHA FH2A=R diFEHL o,
w3 kg FAEAL Jehlle Aoz ddA At (Hattenman-Frey et al.,, 1989).

2. As 2 Wy,

A 2 AxdFullA: Ao AHSE M ¥ 38A FAS 22419 FA Ry Bz Ao
lymphocyteE E218tgth T-cell %2 98 7|E2uix] =24 RPMI-1640 (Sigma R-5382; with
L-Gin)}E A3, 3 9l9] 718 Alef =, Dubecco’s PBS, HEPES, sodium bicarbonate &
F=2 Sigma (cell culture grade) AFS AHE-3 %t HL-1 mediuma VentrexAl ¢ A&, Fetal
bovine serum-& GibcoAle] AEFE AH8-3191a, T-cell growth facter (TCGF)E Collaborative
Researcholl Al FF8gkth Al Eujge AL H 7|7 2F 438 ZA2EHAFOSZ Nunc B
FalconA &2 AH8-3l51th

Blood Lymphocyte ¢} ¥32}: A¥" 25mie] Y2 Histopaque (Sigma) 25ml7} B3 50 mlé
QAR A AFd a1, A2dAM 400g= AR 23S FF 2] blood lymphocyte & A3
t}. o] AXES DPBSEdo 2 T AAHT F(250g, 108), 5 ml RPMI 1640 mediumol] F-fA]



713, 0.1 miE 04% trypan blue2 @A3}4] haematocytometer2 HAE 2 ¥E=F FAHHA
1% W% (prime culture) : £@¥ blood lymphocyte 12pl%Fele] 2t AWZF 40 x10° (1
x10° cells/mDEIA e, 2471 4 7] S0ml § culture flaskel 10ml 4 ok 13k Wik e
RPMI 1640 Zj&u] Ao} 1x Nonessential amino acid (Sigma), 20 mM HEPES, 1 mM pyruvate,
1x Antifungal-Antibiotic solution(Sigma), 0.05 mM 2-mercaptoethanol (o]’3 2% HEFT)E
Yol RPMI 1640 ¢tAv|AE w+E3, of7]d] thA] 20% HL-1 medium, 5% fetal bovine serum,
1 pg/ml phytohemagglutinin (PHA,Welicome diagnostics)E #713lo 13} Wi} (Prime culture
4)o 2 Aot %L 37°C, 5% CO; incubater (FXE 100%)lA 36-40A13F v F3}ar 2x}uj <
(plating)oll E913kt},

WAL At 2 pentachlorophenol mutation: WAFY ZAR= 'CsQ(1100 rads/min )& AHS-8
o] 0, 20, 50, 100, 200 300 rads®] %oz FAuldE FASIG. 21, o] cell countinge] ¢&5H 3
¥, FBS7t E¥=A %S RPMI 718 Aoll A +q3 e A=ld AEE u2 13u & S0z
. PCPA & ©]E 50 mg/ml8] $¥E=2 DMSOd %4 2 42T HAFFT7 0, 01, 1, 5, 10,
50 ppm (w/v) °] HA 34, 10 A2 1243 ¥ 3E ARs 443 Ads 2A g,
2z 2 3% MY (subculture): 36-40 Ajzte] dzhujde] @5€ F, cellE AHEHZR FAS T,
3 9RE 9, AAsde AEEE AT olEL EFAWolMREe Adujge] E0477]a
A 2319] subculture® SW3h olwl WP RPMIGAMAS 20% HL-1 medium, 5%
FBS, 10% TCGFE X §A17)11, 0.125 pg/ml phytohemagglutinin & F7FAIZA T Wl A ZHA] M E
o EE 01 x 10° cells/ ml 01T, BF 20 ml B2 WEHAT WePrke 2 39 olsAn.
473 M% (Mutant plating): 373W%Fo] $2H ¥, o] AXE 5 hpref At EAWe] xS
Ads7] 13k 6-thioguanine(6-TG)& AHE-& Mt S48yt MNXS FT& 5x10°
cells/ml2 96well plate®] 1 welll 1x10* cells/ 02 ml 7+ =lA Ak o] W& RPMI &3
wWj A o) 20% HL-1 medium, 5% FBS, 10% TCGFE ¥ ¥A1711, 0125 ug/ml phytohemagglutinin
€ FANMNAT £=F Eddo] ME A9 939 6-thioguanine 1 pg/mli2 A7IsiAh
Feeder cell® 36x4 cell lineg ©]§-3tgon, ol WES Okrads®] Zubdel xBAA HAAAIZ
F, 1x10* cells/ wello} 1A 34tk wjFe 37°C, 5% CO: incubater (FEX 100%)] Z A
1093 (Aol watye 159) 433109, hprt-negative ¢1 CFU (clone forming unit)] @AY
< #FFqh :

CFU ##4, CE plate 2 Mutation frequency® ZA4F: CFU (clone forming unit)e 2%
plating 6¥ °]F Ed3c Al¥2 ez FFHA ol Al 104 clones] HeE <13}
o} positive well24] 7|23 ¢} CE plate (clonal efficiency, nonselective plate)x= welld 12 &
E 570l AES} 1x10* cells®] 7 -irradiated feeder cell& ¥o] W I Ro =, olue] wdade



6-TGXF3A ol g AL Alsiles Mutant plating®l A9+ Y3tk Clonal efficiency(CE),
mutation frequency(MF)2] Al4}& Poisson statisticsS A-§3te] oS3 ol AR
(Albertini et al., 1985).

Well % ME2] £ 1x10* cellsd A%,

P(0)= Py = Number of negative wells / total number of wells

CE= (- In Po in nonselective plates) / (1 or 2 or 5 cells/well)
Mutant fraction (Mf) = (- In Py in TG-plates) / (1x10" cells/well)
Mutant Frequency (MF) = Mf/CE

3. 49 ¢ 13,

Survival counting: Ztuld 2A} & PCPAIE] 9] A& A= R 1 o ALsdeh dold =
Aol A9 0-50 radsdl e AEET CEAAM ¥ & 2olE Holx] gor} 100-300 rads & A
FIAE BE27 CE RFaA BA% $F-9-38A8 udch 89 PCPY) 298 W 0-25
ppm & BE&IN AolE Mol Qoul CE: 9uh $3-08@AE Yehn ok

Table 1. Cell survival of y -irradiation and PCP-mutation

y —irradiation PCP-mutation
y —irradiation ~ 3survival CE %survival CE treatm. of PCP
0 rads 49% 0.356 v 52% 0.367 0 ppm
20 rads 51% 0.368 47% 0.302 10 ppm
50 rads 48% 0.34 48% 0.260 15 ppm
100 rads 41% 0.281 47% 0.172 25 ppm
200 rads 23% 0.170 39% 0.060 50 ppm
300 rads 11% 0.072 9% N.D. 100ppm

* CE, clonal efficiency; treatm, treatments

T3 50-100 ppm oM WEE, CE 25 S35 91X A&, o]E pentachlorophenol®] Al
4L Jehlis A= AlsHn, & 444 100ppmol A9 mutation . frequencydl A& &
g A7E 4R RA dgoh

Mutation frequency: ¥ 2 A A2 mutation frequencysS AZ o wet A Rolch
v —irradiation®ll Al mutation frequencyx FAlFo] 0-100 rads 74X E3xl0)E Ho)x o}
200-300 radselAE &F-vkg #ASE Z dehllz glew, PCP-mutationd] M€ 50ppmelA <)



Mutation frequency®] 4% W37l FEdo 34€ A1 AF £& T Ao g9l
Nz o] W3l 242} 1 background levelsd ®¥lm@w 759, Sull2 JERGo ], o] £rlx] A )
€ 713e] Eadvo)dolx el T-cell hprt clonal assay © 25 v|23 AEF LF-vreaA =
24 9tk o= A¥F2AA) A3 Yoon et al, 1996)sF ALk in vivo, in vitros) The A
FAFHONeill et al, 1990 LAHE Folt, 2 Fuigtld B Aol nel dPAse) 4
IHRE 5% 23389 "a o] AVldd. EF 7y -irradiation©]*} PCP-mutation2] 23 el A
2T AAF, A&FAAY g U= E AV ASE EF ANeH, §AKHYEAE] &
FAQA A7 EAY u o] pprEQARNIE BoeZE ¥ & fivke FAH AZHAYC
o] T-cell Aprt clonal assayZl4 ¥ 4W4]¢] mutational spectrumol 2]3}e o] mutagen®] &3}
A AAE F A& Aol AtEHvi(Yoon et al,1996), & AT oM AP AR2H 30070 ]
A9l hprt mutant clone& #33}ea], RT/PCR¥HH direct sequencing®. 2 £ 31 it} ol
T AP A7} Bo] Jobd W] T-cell hprt clonal assays F-& biomarker=2# 71%5& ¥ Aolat
71t gt

Table 2. Mutation frequency of y -irradiation and PCP-mutation

y —irradiation PCP-mutation
7 —irradiation MI. MF M. MF. treatm. of PCP
0 rads 2.77x10° 7.78x10°° 3.15x10°° 859x10°° 0 ppm
20 rads 2.99x10°® 8.12x10°° 2.46x10°° 8.15x10°® 10 ppm
50 rads 2.56x107° 7.44x10°8 2.49x10°° 9.58x10°° 15 ppm
100 rads 2.49x10°8 8.85x10° 1.98x10°® 11.50x10°® 25 ppm
200 rads 5.309x10°° 31.7x10° 2.70x10° 4508x10°® 50 ppm
300 rads 4.15x10°® 57.7x107° N.D. N.D. 100ppm

* Mf, mutation fraction, MF, Mutation frequency; treatm, treatments

4. AL 2.

Ed7e 248 $471 AFHAACEAABZ A EL A AFHIPIe/d) o] dFH2 sRHJLe
o Beolse AFH A A AFAHY £2¢ £ vl= Vermont &R R.J. Albertini 25
¢} JP. O'Neill oAl A== vt udh
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