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1-1. A%

i)

e

- Bacto™ Agar (BD Biosciences, NJ, USA)

- Bacto™ Trptone (BD Biosciences, NJ, USA)

- Bacto™ Yesat Extract (BD Biosciences, NJ, USA)

- BamH I restrict enzyme (New England Biolabs, Ipswich, MA,
USA)

- BPDE (NCI Chemical Carcinogen Repository, Midwest
Research Institute, Kansas City, MO, USA)

- DMEM (Dulbecco’s modified Eagle’s medium, 11995, Gibco,
NY, USA)

- D-PBS (Dulbecco’s Phosphate Buffered Saline, Gibco, NY,
USA)

- EcoR 1 restrict enzyme (New England Biolabs, Ipswich, MA,
USA)

- Ethanol (Sigma Aldrich, St. Louis, Mo, USA)

- Ethylenediamine tetraacetic Acid, Disodium Salt (Shinyo pure
chemicals co.,Japan)

- FBS (Fetal bovine serum, 16000-044, Gibco, NY, USA)

- FuGENE HD Transfection Reagent(E2311, Promege, Maidison,
WI, USA)

- Gel extraction kit (QIAquick gel extraction Kkit, Qiagen,
Valencia, CA, USA)



- HEK293 cell (Korean Cell Line Bank, South Korea)

- Iso—propyl Alcohol (Sigma Aldrich, St. Louis, Mo, USA)

- Midi kit (QIAfilter™ plasmid Midi kit, Qiagen, Valencia, CA,
USA)

- Opti-MEM®I (Reduced Serum Medium, Gibco, NY, USA)

- pAcGFP1-N1 (Clontech, Palo Alto, CA, USA)

- Pen Strep (Penicillin Strptomycin, Gibco, NY, USA)

- SeaKem®LE Agarose (Lonza®, Rockland, ME, USA)

- Sodium chloride (Junsei, Japan)

- TBE Buffer 10X Molecular Biology Grade (Promege,
Maidison, WI, USA)

- Trypan blue solution 0.4% (Sigma Aldrich, St. Louis, Mo,
USA)

1-2. Ad 71+

- Adjust pipette (0.5-10uL, 20-200uL, 100-1000uL, Eppendorf
AG, Hamburg, Germany)

- Autoclave (JSAC-60, JSR, South Korea)

- Bacteria Incubator (NB-201, N-Biotek, South Korea)

- Cell culture flask (75T, SPL Life Sciences, South Korea)

- Cell Incubator (US AutoFlowt, NuAire, Plymouth, MN, USA)

- Centrifuger (5810R, Eppendorf AG, Hamburg, Germany)

— Conical tube (15 mL, 50 mL, SPL Life Sciences, South Korea)

- DURAN 500mL Flask (Schott Glaswerke, Mainz, Germany)

- Horizontal Electrophoresis System (GH-100, GelHaus, )

- IR Concentrator(IR Micro-CENVAC NB-503CIR, N-Biotek,



South Korea)

- Microtube (1.5 mL, Eppendorf AG, Hamburg, Germany)

- Midi Power Supply (MP-300N, Gentaur, Kampenhout,
Belgium)

- Parafilm (Pechiney Plastic Packaging, USA)

- PCR Program Temp Control System (PC-818, ASTEC,
Shizuoka, Japan)

- Petri Dish (90x15mm, SPL Life Sciences, South Korea)

- Pipet-aid (Drummond, USA)

- Serological pipet (10mL, SPL Life Sciences, South Korea)

- Shakers (Rocker NB-104, N-Biotek, South

- Stirrer Water Bath (NB-302, N-Biotek, South Korea)

—_

-3. £4717]

- Haemocytometer Counting Chamber (Tiefe Depth profondeur
0.100mm, Marienfeld-Superior, Germany)

- MetaMorph (Version 7.6.2.0, Molecular Devices)

- Microscopy (CKX41, OLYMPUS, Melvile, NY)

- pH Meter (HI2210, HANNA, South Korea)

UV-Visible Spectrophotometer (Evolution 60S, Thermo

Scientific, Madison, WI USA)

- VISIONlite Version 2.2(Thermo Scientific Thermo Scientific,
Madison, WI USA



2. AW

2 Aol Fagh dekel fusion plasmid vector A&+l ol & 5
71 A&l Fig. 1ol 29 oz yepfdv. GFPEES $13 pAcGFPI-
N1 plasmidell A gta42E * 238t remaining vectors g Hs}al, o
719l target gene}! SupF genes A E§ ko] fusion plasmid vector
= stk

AcCFP1-N1 Fralon ol
p“ '-'261:1:;} Vector
7 I . (4,812bp)
K o

¢ GATCC €]

G5 ATCC GASTTE

CCTAGS CTTAMNS SupF gene

(117bg)

[} ALTTC
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Fig. 1. Schematic of illustration of

fusion plasmid vector construction
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2-1. Target gene +H]

Target gene®! SupF genes ¥A37] $13 Bioneer corp.oll Al
GAATTCGAATTCTGTGGTGGGGTTCCCGAGCGGCCAAAGGGA
GCAGACTCTAAATCTGCCGTCATCGACTTCGAAGGTTCGAATC
CTTCCCCCCACCACCAGCGGCCGCGCGGCCG (117pp)e]  sequence
2 8 AFstdvh, =8 AZg SupFe L Fe] wA ], 29
S A3 Y8l polymerase chain reaction(PCR)S %3F &% o]
a3ttt PCRES 37l 93k primer A% ®3F Bioneer corp. ol A
DNAo| A AFEABamHI, EcoR1)ol R o=z 439
=3 Forward Primer (5'-CCGGGATCCTGTGGTGGGGTTCCO),
Reverse Primer (5'-CGCGAATTCTGGTGGTGGGGGGA)E ©]-&3}
o] PCRS 1 &3}sitt. Table 1> PCR X3S $3 F+4o]w, Table
2+ PCR 24 &4 ¥ 259 AIZbE ZAIE Aot 4842 PCR=
$ 3 A= Table 29] annealing stepe] ==& 2= Zlo] FQaslt). o]
of 60C-64TC<¢ gradient® AAste] 7F¢ 233k annealing

temperatureS 2zttt

fujnt



Table 1. Composition of PCR mixture

Sample, Reagent Concentration Volume
Template DNA(SupF gene) 20ng/ 0 1l
Forward primer 10pmole 51l
Reverse primer 10pmole 5u
dNTP 10mM 10
DNA polymerase buffer 5x 100
DNA polymerase 50/l 0.25.0

Autoclaved deionized water 27.7510
Total volume 500

Table 2. PCR thermal cycle conditions

Step Temperature Time Cycle
First denaturing step 94C 5 min 1
Denaturing step 94C 15 sec
Annealing step 61T 15 sec 30
Extension step 72T 15 sec
Last extension step 72°C 5 min 1

PCR 4k$o] #yv % PCR productZ High Pure PCR Cleanup
MicrokitE ©]-83}] purifications 7 & 3FAth. PCR product 100 0
200 xl binding buffer®} 200 w0 binding enhancerE Y il 2 4]
5, 8000 ref &= 60% A& sl 28X &HE AA & o
400 w0 wash buffere} 300 w0 wash bufferE 24 22 8000 rcf
ol 60x A4 ‘et A §HS AAN FAH. A HOR
max. speedlAl  60% U4 FElste] Fe §AqE BT AASN &

S 20 ub elution buffer, 8000 rcf & 60% YA Esle] =43

oo [‘-{}J



SupF genes #H 3¢l PCRo]l A= 3 FH A=A &elslr]
3 2.0 % agarose geldl 77|94 F5S AAEAY. (Fig. 2).

SupF PCR prmt

-ty -7
“ashBuszr
Y 4

SupF zena Eh.tmrn Buffar
w *ats '
First denaturing step I J
< PCE. purtfication >
Last axtenston stap
30 evels ¢
Deniaturinzstap
Extension < el electrophoresis > )
Amelpezs | | [eesecsees HEHEHERE
- -
: - -
1% £l - -
- -
m sm Ym lim 2 25m !
- -
- -
L LLLL . 2.0% Agarose Gel
(+)
Fig. 2. Schematic illustration of target gene amplification



2-2. Remaining vector 4|
2-2-1. GFP <%

Target gene¥ ZA¥E remaining vectors UHO = A7 93|
GFPE %33 3l GFP plasmid vectorE & $ =
transformation( 2 A g S A YsFFh (Fig. 3). 9A -70TC
% competent cell¢! escherichia coli(E. Coli.) NEB 5-a& 4-& <hell
Hol i3] [ F . Competent cell> Fol ®WzHsl7] o
+ ¢t ¥& A APES JaAsArh. GFP plasmid DNA® F-37}
competent cell®] H3o] 10%7} @A &%= NEB 5-a 100 pxl o
GFP plasmid DNA 10 uﬂ% Y AojFE ], Mol £9S IS
kol Al 10%7F B33 & GFP plasmid DNA”}F competent cell ¢t
S04 4 JEE 42TolA 45%3 € F 4 (heat shock) S T3 Th
=270 ¢o]ste] GFP plasmid DNA”} competent celleto &2 Eojzh
AT & FZF F vlE IS oA 28 B B Fovjgo
LB broth W% 800 ul (tryptone 0.8 g, yeast extract 0.4 g, NaCl 0.8
gl 43 & o3 Feu]et7] (shaking incubator)E 37T, 225

rpme & B F2 § EEAS FAMAAE wIA AT AeAH e

==

x ru& bt o

o

2 FAASo] w© plasmidES FE 7] 9ste] LB agar WA
kanamycin(0.2 pg/mL)& Yol wrEo Eouh 8 wjdr]ol A nj %
¥ &£3-8 9S8 kanamycin®] ¥ LB agar HiA| plate 9ol ¥els

oA & AmE £ JQEE HiH smears O E spreadingS 3
=t} Spreading & 37C ®jF7]o] ¥l 16-18AI%F &<t vl et

=53] ¥ platectol] GFP plasmid’} 832 A3ke =2 Y(colony)
% 3tY4E wlo] kanamycin®] $-+%¥ LB broth ¥1#] 3 mL o ¥ 2
AlZE 37T, 225 rpm AYWMSFS A ZAY. 2 $ kanamycin®] %

L

10 A = TH <



LB broth®]#] 27 mLE ¢ Yo & & 164

R
ol
k
A
j=d
==
o
o
o
32

NEB j-o + GFP \lzatchock 4 Shaking incubation
@ B solien
LA
ey
—

Shaking ineubation FE A GFP

Fig. 3. Schematic illustration of GFP amplification



2-2-2. Midi. Prep. (Medium preparation)

gk ¥ 47T, 6000xgol A 15%7F A4

=
A GRS A2 AAG F 4T H#¥E RNase A(buffer P1)<
4 mL ¥olFa & AojFo). #AYo] buffer Plo 17 420 S &

o] g =
A% 5 4 mL buffer P25 ¥l J2olA 53 ¢ wEAzIeH o]
ol goo] mEtMor wiAE FS QT F AT T F 4 mL
buffer P3& Yo u}ghA) 0] AADS &<l 3+ 5 QIAfilter cartridge
of &7 dolA 1072 A= HAst Atk FA<l QIAGEN-tipel 4
mL buffer QBTE % o Wgd wW7b#] 7)o Th QIAfilter
cartridge® plungerE 4<% 3 & QIAGEN-tipel] &A= WEES
uet Fovh mpA R EF o] v WHEd wrbx] rivd §
10 mL9] buffer QCZ F ¥ washing 3l =t vpx|9o 2 65TC=
g3l 5 mLe buffer QFZ DNAES F=3th 35 mL9 isopro
panolS A 7}gk § 4T, 15000xgol A 3077+ 94 E8sta AEde
Al 2=d AAgE of7]d Al 70% ethanol 2 mL&  FH7FEk]
DNA #H& A=Ae & 4T, 15000xgel A 10&7 4] FEste] %
NS AASE T Eit® TE buffer (pH 8.0) 50 wloll 5o =3t

15 gt

i o

2-2-3. Restriction, Gel electrophoresis and Gel extraction

<25 GFP plasmid vectore] AstE&AE #8389 remaining
vector® AAtt AFEALAEE EcoRI ¥ BamHI E o] €319 target
gene?| & Tty AEHog AAG 9) =% remaining vector=
THEATE AgtaAE 37T 3AIF HEgAIH oW (Table 3). 21 %

™
65CollA 15% & AFEa7F v&Adst Azl Adas wheol

5
b4

1
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Zyd §& 1.2% agarose gelol| #7] =
remaining vectorg F%3l7] 93l 3 Est= gels Eet H]?iﬂr. zh e}
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Table 3. Reaction condition for restriction

Sample, Reagent Concentration Volume
pAcGFP1-N1 plasmid vector 130 ng/ub 4 1l
BamH I 20 U/ub 1
EcoR I 20 U/p 1w
10X Restriction Enzyme Buffer 10X 2 1l
Autoclaved deionized water 12wl
Total Volume 20

13 A=



2-3. BPDEA &
PCR& S8l S b7 1x10° M ¥ %
3 & 3 mM9 EDTA (Ethylenediaminetetraacetic acid)®t 0.1 M
NaCle] %3¥ 5 mM9| sodium cacodylate €+ 8 N0 2 THEATE
o &lo] 1% o]ste] THEE o] =<l BPDEE %o ®wg& Al Zst
9tk BPDEE 47bA¢] th2 %7 (Table )02 Al 3 912111, ks
So] B F olHZ (ether)9t | &E (ethano)S ©]&

A7l SupF genes = H]

o ¥rgEY 22 Fyeo JdHE2E Ya 308 wsAIZl H 13000
rpm YA EElete] AT HS AAGAT. 3o W JqHE FES
o WES-SH#] ¢ BPDEE Al A% $ 3.0 M sodium acatate (pH

53 10w F¥= golxt
F39] 100% ol g (ethanol)S d il

71 % BPDE-SupF adduct &< 2.54j
-20Col A overnight A7t}

o5 & 13000 rpm 20+ €A EElete] Asdes 24z AA g
T 70% dgER | o AHS e § epz7hA R 13000 rpm 20

A4 AAE

;A of7lel wiATro =
Z3¥ DNAE

)=
RS

st Ao
cacodylate +&8&4S ¥ 11 BPDE-SupF adduct”}

=t (Fig. 4).

Table 4. Different reaction conditions for the BPDE treatments
1t adduct | 2" adduct | 3 adduct | 4" adduct
SupF concentration| 1x10° M | 1x10° M | 1x10° M | 1x10° M

Final concentration _ _
1x10° M | 1IX10° M | 1X10* M | 5x10* M

of BPDE
Exposure time 12 hours | 48 hours | 24 hours | 48 hours
14 f'-! = |
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xlot M
48h
1x10-F M 4th BEPDE-SupF adduct

12h
1x10°% M 1st BPDE-SupF adduct
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= : - nd BPDE-treathd
1510 M iy
i%h usion plasmyd
1x10°%F M 2nd BPDE-SupF adduct

g —t e o g - 3¢d BPDE-treatdd
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24h
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& e

¥

BFDE(s)

Fig. 4. Schematic illustration of BPDE treatment strategy to

SupF gene
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2-4. Fusion plasmid vector A} &%

Insert®= E9]Z target gene?! SupF gened remaining vector$l
Agta s Al ¥ pAcGFPI-N1& 319 Z#&=Z FH|gAY. 1 &
Table 59 YeEld o2 AFoA 3AIZF g AJAH A4 34
(ligation enzyme)®.Z F DNAE A (ligation) At} ¥Hg-o] Eit
A2 BhE 70CAA 108 &F Ags) vZAdst A7l 5 FAHds

5

¢

I HE, g, F= FAHE o] AxFE fusion plasmid vectorE
88 A5
Table 5. Reaction conditions for recombination
Sample, Reagent Concentration volume
1" adduct 5.62x107" M
nd =7
Insert DNA 2" adduct 6.03x10°" M o
(BPDE-SupF adduct) | 3% adduct | 1.84x10° M a
4" adduct | 5.59x107° M
Remaining vector 25 ng/ul 6
T4 DNA Ligase 1 U/ul 1
Ligase Buffer 10X 1
D.W 1 ul
total volume 10 o

16 a2k



2-5. Transfection

HAF9Y 7] % A full medium(DMEM+FBS+Pen Strep) <F
of MZMF 1x10°/mL = 12-well plate®] subculture 3| Ft}. ths
< full mediums AASTF F FAA(Pen Strep)7t W #]H
(DMEM+FBS) 1.0 mL2 Zo} & % 6A]7ko] A t5 FAFAS
Al #9155 mL eppendorf tubedl opti-MEM I ®lX#] 100 pe<}
plasmid DNA 1 pgs 21 & 4oJF ¥ FuGENE HD transfection
reagent 3 pb®} & Fil AZolA 15 &<t wiSgth WA E Ao}

A2 Ya 2AxY BB & F

o

= 12-well plated] =38
HF7lel Far 48413
lipofectamine®] -9 AxE Aol lo], FUuGENE HD transfection
reagents AFE-3to] reagent® g Ao eaE FATh FHAFY
% reagent A7 glo] AU E w

o) S sL O 5 A~
4ed FAARS T 5 AdAh

=

=
=
o
_0|L
;84 ﬂllo
o
oft
()
r>~l
rigt
—
@
Q)
0Q
]
=)
=
utl
o
ol
>~
=
ofo
off
i
rr

——
0%
o
N

N
olf
ol
2
=
24
B
11t
o
N
-
H

17 JL—-! - ‘*FI k 1_'_]

| 3]



2-6. FFoluA £

A Ao A AA A A AE FFolm A A AXE T A
P el Pgs Ak WA 483 me] Ar ion laser(Melles
Griot Laser Group, 35-LAP-421-220, Carlsbad, CA, USA)E &3
3352 S Wt A7) 3, interference filter (U-MGFPHQ,OLYMPUS,
Melvile, NY, USA)& filtering31th. Ar ion & 4139 HEK293
Alazol ZAME =, AEESFE U F3 W3S d=s
A EEA crystals S8t 3 "ol Hnh o] 3d H W
5 7kE "E AOTF (TEAF10-0.45-0.7-S, Brimrose, USA)
Z33le] CCD camera(A0SF871008, CoolSNAP c¢f mono,photo
-metrics, USA)E &3l 7€t olgdA dojxl dHeoly = &34
A ZE g o]el MetaMorph(Version 7.6.2.0, Molecular Devices)S Al-&
gto] A Eo 2 FA s
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1. SupF PCR

& A% g SupF gene (117 bp)e] A719%E 4 91A il
7] fleke] gel A71¥ES AlFsSdHh Fig. 594 & 4 Aol
SupF gene (117 bp)¢] W=+ ladder (lane M) ALY o}efZo] =
100 bp Hutb ofF fo EAgS gl & + AfdHh 1, 2, 3, 49
well o= &350 2 25 50, 75, 100 ng ¢] SupF gene= loading 3}
o] ladder ¢ H]alaf X gkr}.

LA

1000

400

300

200

100
(bp)

M 1 2 3 4

Fig. 5. Gel image of SupF gene
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PCRY ¢4t annealing temperatureE A A 3517 918t 60-64T
oA 7z+7} PCRE dstH o™ (Table 6), L A3} 61CAA 1 A}
61ColA 7Hd 4329l SupF gened PCR Z#E A4S 4 A,
Z53 o] SupF genes & H3l7] 913F9] annealing temperature=
61C 73t PCRE &3kt

Table 6. Gradient annealing temperature result

Annealing temp. 260 nm absorbance | SupF concentration
60T 0.157 235.5 ng/ul
61T 0.179 268.5 ng/ul
62T 0.173 259.5 ng/pl
63T 0.171 256.5 ng/ul
64C 0.168 252.0 ng/ul

20 ] iﬂ :‘ir 1_” i



2. GFP Agd&ai A

Remaining vector® 947] $38to] GFPo Astas
BamHI1)E A& sttt (Fig. 6). 193 29 well o= 7H7b shute]
At gt A 2lsto] linear FEIZ Laddere}t =Z7] Wl E
A Z717F 4,726 bp 1 AcGFP1-N1-2 4000 bp ¢} 5000 bp A}o]el

A =S 3l o 4 Utk 3HEEH 69 well & remaining vector

A7l f18 F 7HA At EAE EF AEg Adoeltt T A a
A Al 4,695 bpet 31 bp= YHA=dH, 31 bp & 1 A7|7F Y
kol 1.2% agarose gelS WA U71al 4695 bp ¢ w=wt 72ty
otk 1, 29 well o] Q0= 4726 bp o HlZ=@ Ao AP We=s
Bl &9l & 4 <tk 7H well o+ control®Z A A A )
A 252 pAcGFP1-N1& &l ®Hokoh Agas Ay HA &
DNAX super coiled HE|E B 7|5t ¢ Ze Axd ofgi i &

of #1AsHA H= & & 5 3

40 B

2 a2k



(bp)
10,000
00

6,000 - i .
SO S oy @ 0 ) e

4,000 S o -

3,000

2,000

1,000

Fig. 6. Gel image of pAcGFP1-N1 enzyme restriction
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3. SupF gene BPDE A& A3}

BPDEE A 2]3F BPDE-SupF addcutE 3.0 mM EDTA<} 01 M
NaCle] Z3% 50 mM9 sodium cacodylate ¢+& & Mo < =
Z 2948 FAIBlank) o2 AH EPFEAR FTFEES
Ak 1 23 Fig. 794 B 4 kel &, AR EE gEA A
g]3t ] 7}#] BPDE-SupF adduct’} 3 ®#AA5E v HAA7LA <2x}F4]
o7 FAE7 SRS FAE F AJYTh SupF geneol A g
BPDE: 346 mmol A &3 75 29,000 M 'lem's zbeth whebA
BPDE-SupF adduct®] F3%==Z%¥ SupF gene? ZA3ts BPDES
Fs SAY F Aok Table 69 FHEe 7]x3te] -3 BPDE
-SupF adduct®] ¥%2 Z = YA

025
— 4t adduct
0.2 — 3% adduct
20 adduct
w
c 015 — 1% adduct
P
g
ﬁ 0.1
0.05
0

300 310 320 330 340 350 360 370

Wavelength (nm)
Fig. 7. Absorbance graph of BPDE-SupF adduct

23 > ,:H "‘l 1_'_]'| (e

|

I

U



Table 7. Final concentration of BPDE-SupF adduct

1%t adduct | 2™ adduct | 3 adduct | 4™ adduct
SupF
) 1x10° M 1x10° M 1x10° M 1x10° M
concentration
BPDE final .
' 1x10° M | IX10° M | 1X10* M | 5x10* M
concentration
Exposure time| 12 hours 48 hours 24 hours 48 hours
BPDE-SupF
adduct 5.62x107 M [6.03x107 M | 1.84x10° M |5.59x10° M
concentration
24 iﬂ -;‘F - 1_” [




4. BPDE-SupF adduct®} A Z3 Plasmids &¢I

Fig. 82 2% agarose gelS AF&3te] 42 U] 7}#] 2] BPDE-SupF
adducts& #7|9%E st 42 Aot} Fig. 504 &<l gk upe}
o] SupF gene< 117 bp o ¢xs+e &2l & 4 Ut} Lane 1, 2, 3,

= 7}7} BPDE-SupF adduct 1, 2, 3, 42 Yepth d] 7FA W=
T 117 bp o A TS RHoAF

oo &

1517

1000

400

300

200

100
(bp)

M 1 2 3 4 M

Fig. 8. Gel image of BPDE-SupF adducts
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Fig. 8elq #<1g U] FFe BPDE-SupF adduct®& 717}
remaining vector ¢} A %3gsle] A& AF}E Fig. 94 Fadd
gtk ol AW whsh o] Bl 217191 4812 bp Mk 3k o}

of MEZ TS B} T 5 gk

(bp)
10,000
8.000

6,000
5,000
4,000

3,000

2,000

1,000

Fig. 9. Gel image of fusion plasmids containing BPDE-
SupF adducts
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5. BPDE-SupF adduct %3 Fusion vector]
g3 g g9l

Fig. 10-1° BPDEE A&+ &2 fusion plasmid vectorE
HEK293 Ao FA Fste] A2 o|n|x] Aot} xS = A

BPDEE Al&|3 Ao ae] Hug 93 23 2dEs Btk

Bright field

46.41%

45.86%

47.28%

Fig. 10-1. Cellular images of GFP protein by

non-BPDE-treated fusion plasmids



Fig. 10-2&= 1% BPDE-SupF adduct (5.62x107 M)E 3
fusion plasmidsE #FZ FTYste] 4& GFP T3S JFFAnE L
AL olm|H|olt}, ozl H)

o, 74zt A el A& Sl

F
jus)
ol

G Tdo] Hx F Ae =
e

525nm Bright field

40.12%

42.42%

41.30%

Fig. 10-2. Cellular images of GFP protein by
1¥* BPDE-SupF adduct-treated plasmids



Fig. 10-3& 2" BPDE-SupF adduct (6.03x107 M)Z A %33}
A2 ZA=E Fig. 10-2¢F vlaste] 3 ooz 2do] A sk AS
L 4 9t} o]E %3] BPDEE Z2 L2 A 39S u, Az
Al Zko] ZAojd 4= BPDE-SupF adduct F7F2 ¢13 <fzke] e &
Has B 5 A9

525nm Bright field
39.57%
39.16%
38.37%
Fig. 10-3. Cellular images of GFP protein by
2" BPDE-SupF adduct-treated plasmids
J e
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39 BPDE-SupF adductZ &3 fusion plasmids®] @& ELS 33
T 33.98% = FY T e] o] g A g AE I T 4
At} Fig. 47 Fig. 10-3& v|w3d] & @] BPDE=Z QI3 =do] A
QS AR s o wzstA v st S & Ak

525nm
33.13%
33.64%
35.17%
Fig. 10-4. Cellular images of GFP protein by
3 BPDE-SupF adduct-treated plasmids
30 2 A=



A" BPDE-SupF adduct (559x10° M)ES %3F fusion plasmids®]
g3 oz A3} (Fig. 10-5), thzxtoll vl3] 3] Al717} w@o] 3+
2 " AL B 5 9tk o4 BPDER 213 SupF gened E4Ho]

-
Fuba) ) G v wde] PaE 9 & 5 Ak

525nm Bright field

29.39%

29.76%

30.80%

Fig. 10-5. Cellular images of GFP protein by
4" BPDE-SupF adduct-treated plasmids
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Table 82 919 oln|A &9 33 Gdld VAES Hd 2 2T
A2 B4 Folth. Average 32 W BPDEE ¢ %o] A 4=
g Y A 45 G dude] Bdo] A= AE & T 9

ot

Table 8. Comparison of GFP expression of non-BPDE-treated

plasmids and plasmids containing BPDE - SupF adducts

Non
Insert BPDE 1* BPDE- | 2" BPDE- |3 BPDE - | 4" BPDE-
SupF adduct|SupF adduct|SupF adduct|SupF adduct
treated .
(5.62x10 ™) | (6.03x10 M) | (1.84x10 M) | (5.59x10 °M)
SupF
Measure
ment
1 46.41 40.12 39.57 33.13 29.39
2 45.86 42.42 39.16 33.64 29.76
3 47.28 41.30 38.37 35.17 30.80
Average 46.52 41.28 39.03 33.98 29.98
Standard
o 0.71 1.15 0.61 1.06 0.73
deviation

ol

Table 89] A3E Fig. 110 1 ZZ £43} sgon, oS E3|
BPDE A2} GFP 2d o A#dAZ 44 & + AAh

i
32

o2 3 A=



GEP expression{™o)

30 T
43 Rl= 00804
40 |

35 1

30 &

EFDE

2 treated

23

Nonn 1% adduct 2™ adduct 3™ adduct 4Madduct plasmid
Fig. 11. Relationship of GFP expression and non-BPDE-treated
plasmids and plasmids containing BPDE - SupF adducts
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Abstract

BPDE induced DNA damage
quantitative determination
based on reporter gene

(SupF) assay

Byoung Joo Kim
Department of Pharmacy, Pharmaceutical Anaysis

The Graduate School

Seoul National University

Modern society needs awareness about carcinogens and research
on quantitative analysis of carcinogens in cigarette and food has
been important. Herein, we studied quantitative analysis of DNA
damage based on reporter gene assay. (*)-78,8a-dihydroxy-9a,10a
—epoxy—7,8,9,10-tetrahydrobenzolalpyrene (BPDE) is a carcinogen
contained in cigarette and food, and one of metabolites of
benzolalpyene. In this study, BPDE was directly treated to SupF
gene for causing mutation in target DNA, then change in rate of

expression caused by the mutation was examined. SupF gene is
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able to apply to prokaryotic and eukaryotic cells. As a result,
fusion vector system was established for both prokaryotic and
eukaryotic cells. Previously, entire plasmid was treated by mutagen
but in this study target gene was treated with BPDE by varying
time (12-48 h) and concentrations (10-500 uM) to remove negative
error. The concentrations of 4 BPDE-SupF adducts were obtained
by the measurement of its absorption. The recombinant plasmids
containing 4 kinds of BPDE-SupF gene adduct was obtained by
recombining 4 kinds of BPDE-SupF gene adduct and remaining
shuttle vector (pAcGFP1-N1). Quantitative correlation between
BPDE treated condition and change in protein expression rate of
mutated SupF-AcGFP1 fusion plasmid was established. By
measuring single cells with fluorescence imaging technology, it is
expected that this method could be applied to measuring amount of

DNA damage and toxicity of chemical carcinogens.

Keywords: Reporter gene assay, Fusion vector system, BPDE,

SupF gene, Green fluorescent protein.
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