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Gene Activation Assay System Using Reporter Plasmid
with Thyroid Hormone Responsive Element
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RXR/TR reporter plasmid for gene activation assay was produced using recombinant DNA
techniques. Thyroid hormone responsive element nucleotide sequences (AGGTTC tttcAGGTTC)
was inserted into a reporter plasmid (pGL3 vector). After transfection of RXR/TR reporter
plasmid into HepG2 cells, the activities of luciferin-luciferase were determined on various con-
centrations of thyroid hormone (T3). This reporter plasmid gene activation assay was highly
sensitive to allow the detection of T3 effects in HepG2 cell, detecting the effect of 10® to 10™ M
thyroid hormone. Further experiments using the RXR/TR reporter plasmid gene activation assay
system will be conducted in order to detect of thyroid hormone like-compounds in environmental

pollutants.

Key words : T3 thyroid hormone (T3 HUIRIR7A/VE ) ; thyroid hormone responsive element
DNA (HURIEANLE VIRERCS]) ; reporter plasmid (LR—%& —75 X3 K) ; gene activation assay
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Reaction Kit i% Applied-Biosystems %, Dual-Luciferase
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BamHI, Sall % LT DNA Ligation Kit 1%, TaKaRa #t:
WAMA L., 2ot oRIBITFEAIEE DR E S
AL .

2. HepG2 #ia D EH&

HepG2 #ifai, 25mL oa—= 7% 75 2a %/
WG & BUEYE % 6 A 72 DMEM T, 37°CT72
ReffEsE s Ui, FIHWEH #, SO IC72RMEESL
HepG2 Mz 0l X v 88, RIEFHEHITEE L
THHERPTREL 2.

3. F=—Uyvy

BT, AA Y AR LAF REHWTHRRIRE LV E
INEBLHN 2RO 2 KX 7 L AF K757 A (HRE
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5 Rz t%, IREZR /K500 u L ITiR» L.
7. LIR—2—75 X 3 K DNA DIEEEFIDRE
RXR/TR L' R—% —7 5 2 3 K DNA 01X Big
Dye Cycle Sequensing Kit & RV4 75 f = — (5'-
GACGATAGTCATGCCCCGCG-3) #MWT, 95°C/15
b, 50°C/5%p, 60°C/443D25% A4 I NDEMETHA I
=y R ETRY, ABI PRISM 377y —4 >
% (Applied Biosystems #1) 12X Y f##Hr L CTHE L 2.

HepG2
5 x 10" cells
Culture at 37°C for 24hr @
* 60uL of DMEM
Transfer 1 x 10* cells in culture plate 1pL of FUGENE

Mix well
500ng of RXR/TR plasmid

Sng of pRL-TK vector

+ Keep on room temperature for 30 min

120uL of DMEM

Transfer transformation solution in culture plate
Incubate at 37°C for 6 hr
350uL of DMEM containing CD-FBS and antibiotic

Thyroid hormone (T3) or endocrine disrupmr(lO'8 -10* M)

Culture at 37°C for 72 hr

Measurement of luciferase activity

Fig.1 Scheme of Activation Assay System Using
HepG2 Cells Transfected with Reporter
Plasmid Carrying Thyroid Hormone Responsive

Element (RXR/TR)
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Fig. 2 Agarose Gel Electrophoregram of Reporter
Plasmid with Thyroid Hormone Responsive
Element (RXR/TR) Digested by Bam HI and
Sal |
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plasmid digested by Bam HI and Sall, 2 :
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Fig. 3 Partial Nucleotide Sequence of Reporter Plasmid DNA with Thyroid Hormone Responsive Element

(RXR/TR)
Nucleotide sequence was determined by the dye terminator cycle sequencing method with ABI-PRISM
377 sequencer (Applied Biosystems). RXR/TR nucleotide sequence is underlined.



Synthetic poly(A) signal SV40 Promoter

Juc+
pGL3- Promoter
Vector
RXR/TR
SV40 late
poly(A) signal

Fig. 4 Repoter Plasmid with Thyroid Hormone
Responsive Element (RXR/TR)
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Fig.5 Effects of Tyroid Hormone (T3) on the Gene

Activation in HepG2 Cells Transfected with
Reporter Plasmid DNA Carrying Thyroid
Hormone Responsive Element (RXR/TR)
Dual-luciferase assay system (Promega) was
used to quantify both firefly and renilla
luciferase activities within the same sample
prepared from HepG2 cells transfected with
RXR/TR-reporter plasmid and pRL-TK vec-
tor. The firefly luciferase activity was meas-
ured first by adding Luciferase Assay
Reagent. After quantifying the firefly
luciferase, renilla lucifearase reaction was
initiated by simultaneously adding Stop and
Go Reagent to the same tube.

Table 1 Gane Activation Assay Using HepG2 Cells

Transfected with RXR/TR-Reporter Plasmid
RXR/TR-reporter pRL-TK T3

Ratio of luciferase activity

plasmid (ng) (ng) (mol) 1 2 3
500 5 — 1.00 1.00 1.00
500 5 10" 1.31 1.40 1.33
500 5 11° 1.89 191 1.94

Ratio of luciferase activity was calculated by divid-
ing the activity value of firefly luciferase with that of
renilla luciferase quantitated within each sample pre-
pared from HepG2 cells transfected with RXR/TR-re-
porter plasmid and pRL-TK vector.
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