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Development of molecular imaging method for monitoring estrogen

receptor activity
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Abstract

Estrogen receptor is expressed in 50-60% of the breast cancer and hormone therapy
1s effective for only ER-positive breast cancer. Therefore, we need to know whether
or not the ER is expressed in breast cancer before hormone therapy. So far, the
method for monitoring ER positiveness in breast tissue is radioreceptor assay or
immunohistochemistry which i1s invasive method due to tissue biopsy. In this study,
we develop the molecular imaging method of sodium iodide symporter (NIS) gene as
a reporter gene for monitoring ER activity. Because molecular imaging is evaluation
method through the comparison between the image intensities obtained in Vivo,
molecular imaging method is noninvasive and easily quantitative. We constructed the
recombinant plasmid (PERE-NIS) which NIS gene expression is controlled by
estrogen response element (ERE) promoter. MCF-7, ER-expressing human breast
cancer cell line, was transfected with pERE-NIS with lipofectamine (Invitrogen Co).
When pERE-NIS transfected MCF-7 was treated with estradiol or tamoxifen,
intracellular uptake of I was higher than those of non-treated. The activation of
ERE by drug treatment was occurred and it was caused to expression of NIS gene.
The degree of I uptake depend on treated drug concentration. However, in case of
pERE-NIS transfected breast cancer which do not express ER, there was no response
with drug treatment. Therefore, we can monitor ER functionality and the efficacy of

drugs with this pERE-NIS reporter system.



S ) o
4 1. sodium iodide symporter®] |3 4}o]

TOE E 9 X
ﬁ .
TEERINaEzeiEd
o B %0 o wm T 2T
M - i ° e
) h %O > g . )
poe ST B X e 2
i W o B 27 . -
s Ho % G i
4 o v o X .or DS B
ah_@%ﬁx@@qﬁ%%aﬁ
R I W T 7 =g v
s R o= /=SS ,Wa 2 of
P r oz ®T nE L 2R
= M T R T = o £ . B =
i of B = Moy = I = 5 %o —
%@ﬂm.#.wuﬂ1vm%@_
M R 3 Lm E o @ o g v
L 2 o o L
o W ™ - .w = N g w iy
ngqﬂwm.m%ﬂm}ﬁ
B g @ 4 o O S m MW — B X
B4 @4%<mqw.mﬁ%
~ :l o — ;on ,ﬂl OT ﬂmﬁ .
XA _ o= = " Rl : =
a & s N & SN~ Sy
,OI = HE mﬁ 5 dﬂ M _ 3 zi ﬂA_.O K
T D mo@ro(ﬂﬂmg )
P R i R
i s H;l Lf s Bo Si Wﬂrﬁ =
~ ol m o x BT on E . L B
<0 o o o m X ) i .
o AU ok L o Ak 5 {
S Moo wf g ®ORO© S R e . r., =3 o
T _— = @ _

s = - w B W T Sl m.‘_ oo S _ﬂx1f~..l_HU._. i
o T oy T B u% A C} 3 e )
- ;O ° : |
ﬂ.%ﬂﬁ%@ﬂMﬂ oo Tw . mﬁfurE-H.lﬂ
mE 20 0| oF &= o = g T M Mﬂ m]u c g C :l.lu.lU....J.__
el B ‘mvry.M 1:1_ OME HA\I_I wuou \mm/o m R B N_WO = (il 1% ] n-r . A

o Bogw X £ 24 B T E
TS w I I - | « =
%E?ﬂnigaﬁm.m%ﬂ&ﬁ% g —
M ron ] T b oD
WH%%Mﬂ,mmbmb;lHi@ s .
A R I - B Z ﬁ.
I S R B - R 1
BT S EE b e LB DAY ~ =
~ £ % 3 o BTW =T o =
o B T T —



Hol| A sodium ©]<>3}

=
it

o]
=, 19961 5 (Rat)e] NIS

Z

3
>

2 A

gl

NIS+=

o
T

]{]‘_

e ¢

o)

iodide ©]

A2 Mol ¥

X U=

s 54 A

Fol 17 29k o] NIS

J|

2wt sheer

1=
L

Mat

-
@
z
—
)
£
(M

o]

=
=

a9 2. NIS

B fARE NS §479 o &

=
X

1.3 473<

WA &

g Ra9 Zegbde £ SPECTZ 9437 7S

|

o] §51% WA F4

=
=

AN EE FHAARE NIS A=}

gl

155
=

I

sl



th M]3t A go| A 7 wWol AFEE A e PMTeE NISS Edte] Ao A=
WAL S 2 tlAl FPTeo] AL Jbale, NISE Q1A o] Qe EAlehs wulde v
e AE gk £ AAFATRAGNA ALE A JAUEe 4A 94

=

WA Weke] ThsAds v AEE SERM (Selective
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dof o weh Xl ARgshe oFe FRVE S ER, FUh A AN AEEZA &
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2.2 Ao oA E50] pERE-hNISA %3 32} o] <)
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ok AEZF MCF-77 ol ~E
27 FE&AE LA 2= MDA-MB231 AlXFE 247 ATl A T3k

o §ALE o]ty Adel, AL 6 well plated] (AEF, 5x100) 0.2 kst 4=
st A o] liposome (LIPOFECAMINE)S o]&€3lth, DNA 1 pugs  wiX] 100 wlol
s]A3ste] PLUS reagents 6 wlE H7F & A4 168 P vESAIZ]aL, ©E A #9
LIPOFECAMINE reagent 4 & W= 100 weol] 3Aste] 919 =& 42 & =
N A 15&7F REEAIFTE 6 well plate] ¥t MEE dHo| FTHEA &S wiAE Al
oAk A o] HHA &2 1A 800 wE 72t wello] H7bstar, oA wES-
o] €% DNA-PLUS-LIPOFECAMINE E3&] 200 & 2zt wellol ¥ oA, 37T, 5% CO
Hj 7l el Al 3AI7EE QL vkttt wlF %, 1.5 mle] A& FH7bskar, thA] 48 AlzE w)
4 3 ¥ G418% HHFTE(200~500 pg/mh= Zt welldl H7Fste] 2 =3+ WS 3 &

2.3 hNIS &4 =4

GA2} o]dHl MEE 5x10° cell/mlZ 23E0] 24 well plateo] 1ml® EF38a 37°C, 5%
COy MEZB|F7INA 24417F BiFsE £ Hank's balanced salt solution (HBSS)= A& gt
Na'*I& 37 kBg/ml A|Z38}o] AlFo] 2087+ 37C, 5% CO; AIFu]F7]olA wkgA 7o)
ghgo] Eubd HBSS® 23] A1H e F 05% SDS S0 AEE §alste] gupdA=
712 AZl AHE WAes AN Adae 4 AZSFYT AFHENaPIe WAt

wE&E kgt
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3.1 EREE promoter® 3%k hNIS A} cloning

pERE-TA-SEAP®] ERE® minimal promoter TATA boxE X33 H$&5 PCRE &

3k & pcDNA-hNIS FHd Aol Al CMV promoter#$91& A A% F¢ o] PCRZ F=3h
DNA fragmentZ At)ste] 19 39} o] pERE-hNIS A %3 plasmidE A %3} ).
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3.2 Aol feh AlEFo] pERE-hNIS A2 3 34k o]

MCF-72t MDA-MB231  AlZ5°] 228 3491 pERE-hNISE 247} o] 9jsfar
5 estradiol & tamoxifens 24417 Elst & 1-125 HAAEE SA4s9H. 1 4
I ERs WddstA &= WY AlxE FolA e estradiol 0.1 1 nM<= A28kl =2
tamoxifen 1, 10 nMA &l & NISY] o] AL F7hE A Fdth (11 4).
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MCF-7/pERE-NIS-Estradiol

- 1000

200
100 +

°l Uptake (pmoli10” cell)
L3
=
0

-

Mo  pCMY- E-0.1 E-1 E-5 KOO,
reagent hNIS

19 5 . MCF-79] pERE-hNIS ©] % estradiol*] 8] &2] NIS&HA].
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