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#E  GATA3(GA-TA-binding protein-3)2 4% 5% & GATA K& i R X —, £t o 38 5h Fn iy
fop A £ E B0V A, GATA3ZE 40 it F 64 5 R A2 S8R S MR AR R A, B it3t GATA3
mRNA 54 7% [X (untranslated region, UTR)# AT 547, £ AL UTRKIXS57 bpit ELEA § 469 =4
£iH), ¥ GATA3 mRNA 5" UTRILE 2R KA K Bk BARpRL-FL Y, B it 45 3 2 mie+ RS 2t
AT Fodn 3 fo e, R ILGATA3 mRNA 5" UTRASF 49403500 24 5. 45GAT43 mRNA 5' UTR £,
M Z ApRL-FLEAK b, BF 0t 4% 2 dm o5 4ol 2 K R 3 R B #Y & 3X, X ILGATA3 mRNA 5" UTR A
A 184 BT, #tf# E GATA3 mRNA 5" UTREA A A% 48R # A4L & (internal ribosome entry
sites, IRES) /T ; 3 — 37 % GATA3 mRNA 5" UTR#EAT 5 7 B 42 41, £ ILGATA3 mRNA 5 UTR ¥
345~557 bp X I8] 7T 4& & 74| IRES 7% P4 69845 7LAF, M95~344 bp X 8] W] ZIRES T4 £ 2E M F .8
PIEIR, F LERR 69400 & F GATA3 IRESTUH 6 E AR E 69 £ 7. AR 4R KM, GATA3
mRNA#) 5 UTR™ 55 GATA3 49 & L A4z,
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Activity of Internal Ribosome Entry Site in mRNA 5’ Untranslation
Region of Transcription Factor GATA3

Tao Yifen', Ma Jing?, Zhu Ruiyu®, Duan Zuoying', Jin Jian**, Li Huazhong'*
('Key Laboratory of Industrial Biotechnology, Ministry of Education, Jiangnan University, Wuxi 214122, China,
2School of Pharmaceutical Science, Jiangnan University, Wuxi 214122, China)

Abstract GATA3 is a member of GA-TA-binding protein family and plays an important role in cell pro-
liferation and differentiation, and the abnormal expression of GATA3 in cells is also one cause of many tumor for-
mations. In this paper, the mRNA 5’ untranslated region (UTR) of GATA3 was analyzed, and it was found that the
UTR was so long as 557 bp and had a complex secondary structure. When the mRNA 5" UTR of GATA3 was cloned
into the bicistronic luciferase plasmid pRL-FL, it was found that the translation level of FL which was mediated by
GATA3 mRNA 5" UTR was significantly augment under the condition of serum starvation. While the GAT43 mRNA 5’
UTR was inserted into the bicistronic luciferase plasmid ApRL-FL and transient transfected into cells, the 5" UTR of
GATA3 mRNA had no promoter activity according to the expression of firefly luciferase, which indicated that GATA3
mRNA 5" UTR had IRES element. By the truncated analysis of GATA3 mRNA 5’ UTR sequence, it was revealed
that the 345-557 bp might inhibit the IRES activity of GATA3 and the 95-344 bp might be the main active center of
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GATA3 mRNA IRES element. It was also found that this IRES activity was various in different cell lines. These re-
sults showed that the 5" UTR of GATA3 mRNA can participate in the regulation of GATA3 gene expression.
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Fig.1 The diagram of the bicistronic report vectors
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515 (GATA3-J1 2 GATA3-J4, 53 547 T 1~344 nt.
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AR AR TRR (i) A FRA B 5

123 Fasaegtyd DLEA FORpRL-GATA3-
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K w0 B 2 A 5 SVA0)E 3l 1) 45 4 ApRL-FL |- ) 4
ApRL-GATA3-FL; [A] I, 5 %4k Fr B ve I 22 404
pRL-FL I, ¥J#2GATA3% i Bt 5 41 )it kipRL-
GATA3 J1-FLEpRL-GATA3 J4-FL. ¥ % 54 i ki
AL 32 5 KW hT Bl Escherichia coli DHSaHY, 4
KEEFR )G, KW wos 24 TAY TR A
B 2 W HEAT I o

124 FLFABE AL Ao R b BE R A 4G
] KA MR TR A A KN A TR AR, 249 LR
REFLAEEFI3X10°40 f, 48 )5 5T 4l B s 746 v, 37 °C.
5% CO A FH79%12 he Al HLipofectamine™ 2000
¥ TORLIgR I AL e R AN b, JRONAN B SR A v, gkt
Figva~6 hig By e gk, AR5 7718~24 hig
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M, FH70% B I e i . B0 25 5 LW, AR5 T

&1 51455

Table 1 Sequences of primers
Bl JFHI(5'—3")
Primers Sequences (5'—3")
GATA3-F GGA ATT CCA TAT GGG CGC CGT CTT GAT ACT TTC AG
GATA3-R CGG AAT TCG GCC TCG GCT GTG CTC GCG CCC TCT CGC
GATA3-J1-F GGA ATT CCA TAT GGG CGC CGT CTT GAT ACT TTC AG
GATA3-J1-R CGG AAT TCG AGA AGA AGG GGA AGA CAAAAATC
GATA3-J2-F GGA ATT CCA TAT GGG CGC CGT CTT GAT ACT TTC AG
GATA3-J2-R CGG AAT TCG CTC CTC TGC ACC GGG GTC CTC AG
GATA3-J3-F GGA ATT CCA TAT GGG CGC CGT CTT GAT ACT TTC AG
GATA3-J3-R CGG AAT TCA CCT GCT CGG TCA GAT TGC GTT GC
GATA3-J4-F GGA ATT CCA TAT GGG CGC CGT CTT GAT ACT TTC AG
GATA3-J4-R CGGAAT TCT CTC TCT CTT CTT CTC TCT CTC TC
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45 LK ], GATA3 mRNA 5" UTRA B G KBS E5)

E A2780
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ml HPY B

pRL-FL

Lambl GATA3

El2 ELHFRAIpRL-GATA3-FL. pRL-Lamb1-FLX pRL-FL4E X 4AARRIHE XS 2 AT 1 L
Fig.2 Relative fluorescent activities of cells transfected with recombinant plasmids pRL-GATA3-FL, pRL-Lamb1-FL and pRL-FL
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Fig.3 Relative FL activities of cells transfected with recombinant plasmids pRL-GATA3-FL and ApRL-GATA3-FL
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El4 mfoldf X 1EHIGATA3 5’ UTREJRNA Z 2R 4544
Fig.4 The secondary structure of GATA3 5’ UTR RNA as predicted by the mfold program
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Relative luciferase activity (FL/RL)
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A: GATA3 mRNA 5" UTRE AR & K; B: GATA3 5" UTRE 7 51| 5 41Tk i G A2 78040 fitd (1) 41 X 6 iiE 1 C: mfold 4ol HH i1 GATA3

mRNA 5" UTRAL T BE I 44544

A: schematic of truncated GATA3 mRNA 5" UTR; B: IRES activity was measured from transfected dual-luciferase DNA constructs contain-
ing GATA3 mRNA 5" UTR truncation parts into A2780 cells; C: schematic showed the secondary structures of the deletions fragment of GATA3

mRNA 5" UTR as predicted by the mfold program.

E5 GATA3 5' UTREE FFIRIIRESE M2 4
Fig.5 IRES activity analysis of GATA3 5' UTR deletion fragments

R2 TMEE N TA2780EE 5
Table 2 Phases of the A2780 cell cycle during serum starvation

7 i JA 3 Gl SH Gl
Phases of the cell cycle G, S G
Normal 49.07% 42.24% 8.69%

Serum starvation 66.86% 31.25% 1.89%

D15 T GATA3FERFRIE S MR R 22—
2.5 GATA3 mRNA 5' UTR IRES T4 7 7~ B 48
R Ry EME

kK56 AN [) 48 L 3 K GATA3 IRES G4 3% ME AR

IR 5, FRATT S pRL-GATA3-FL 5 41 J5it fi 157 N %
YR ANF 40 M R p, RS R ILIRESTE M. 45 3
W 7HT 78, GATA3 IRESTGAT K136 1 76 AN 8] (1 41 i
Z, HA W % %(P1E0.003~0.008 2 [H]). 7E A
Y5 R A b, GATA3 TRES T 328 I HA 58 i 136
PE, FEO 2 TEA278040 M rhE PEAR v, 17 RS 40 i
NIH-3T3, GATA3 IRES GHE LT #AH i tE. XA
g5 L5 TR IE MIRES T 75 A [R) 48 i 58 v s 1k 1)
ARACAH— B, TTIRES TCAT T fit B R 45 75 EEAH BV 1Y)
IRES J .k H A1 (IRES trans-acting factor, ITAF)[f]
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A analysis cell cycle of A270 cells under serum starvation; B: IRES activities of GATA3 during serum starvation.
El6 JoHliEE 1 5% 340 BB B FN GATA3 IRES ST E 14 By 2200
Fig.6 The cell cycle and IRES activities of GATA3 during serum-starved condition
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**P<0.01 when GATA3 IRES activities in various cell lines compared with that in NIH-3T3 cells.
El7 GATA3 IRESTUHEREILRM R Ay EHE
Fig.7 The IRES activities of GATA3 in various cell lines
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