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Detection and sequence analysis of an imperfect stem-loop structure
in cis activating gene element from SV40PolyA
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Abstract: Our previous studies showed that tandem Alu repeats inhibited GFP gene expression when they were inserted
into the downstream of GFP gene in pEGFP-C1 vector and HeLa cells were then transfected transiently. The sequence
named 2F2R (second 60 bp from the 5’ end of SV40PolyA antisense strand) eliminated the repression of GFP gene expres-
sion induced by Alu repeats when 2F2R was inserted between GFP and Alu repeats. In this study the deletion of 2F2R DNA
showed that 45R (45 bp in 2F2R 5'end), 30R (30 bp in 2F2R 5’ end) and 22R (22 bp in 2F2R 5’ end) activated GFP gene
expression, and the activating actions of the double tandem sequences were stronger than those of their corresponding single
sequences. Secloop (22 bp near the center in 2F2R) and Poly4 (30 bp in 2F2R 3’ end) sequences did not activate GFP gene
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expression. The activating action of 30R-Poly4 sequence formed by ligating 30R with Poly4 by 9 bp was lower than that of

2F2R. The linking base number between two 22R sequences did not influence the GFP gene expression obviously.
Sequence 22R (5-GTGAAAAAAATGCTTTATTTGT-3’) contains an imperfect palindrome sequence and may form an
imperfect stem-loop structure including a 3nt loop, 3 bp first stem, 2nt bulge, and 3bp second stem. The mutations changing

stem-loop structure of 22R influenced the GFP gene activation significantly and neither the excessively stable nor exces-

sively unstable stem-loop structures were in favour of GFP gene activation, which suggested that the suitably imperfect

stem-loop structures had something with gene activation.

Keywords: non-coding sequence; GFP; stem-loop; Alu; SV40PolyA
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2
19R 5"-AATGTGAAAAAAATGCTTTATTGCTAGC-3'
16R 5'-AATGTGAAAAAAATGCTTTGCTAGC-3'
17ntAT 5'-CTAGATAATAAAAAAATGCTTTATTTGCTAGCAT-3'
22R20 5'-GAAAAAAATGCTTTATTTAAAAAAATGCTTTATTTGT-3’
22R21 5-GAAAAAAATGCTTTATTTGAAAAAAATGCTTTATTTGT-3'
22R22 5-GAAAAAAATGCTTTATTTTGAAAAAAATGCTTTATTTGT-3'
22R23 5'-GAAAAAAATGCTTTATTTGTGAAAAAAATGCTTTATTTGT-3’
22R24 5'-GAAAAAAATGCTTTATTTTGTGAAAAAAATGCTTTATTTGT-3’
22R25 5'-GAAAAAAATGCTTTATTTGTGTGAAAAAAATGCTTTATTTGT-3'
22R28 5-GAAAAAAATGCTTTATTTGTGATGTGAAAAAAATGCTTTATTTGT-3'
22R211 5"-GAAAAAAATGCTTTATTTGTGCTAATGTGAAAAAAATGCTTTATTTGT-3'
S2 5-ATAATGTGAAAAAATGCTTATTTGTGCTAGC-3'
S4 5'-ATAATGTGAAAAAAAATGCTTTTATTTGTCTAGC-3'
S5 5'-ATAATGTGAAAAAAAAATGCTTTTTATTTGTCTAGC-3’
S6 5'-ATAATGTGAAAAAAAAAATGCTTTTTTATTTGTCTAGC-3'
S7 5"-ATAATGTGAAAAAAAAAAATGCTTTTTTTATTTGTCTAGC-3’
S8 5-ATAATGTGAAAAAAAAAAAATGCTTTTTTTTATTTGTCTAGC-3'
SecS2 5-ATAATGTGAAAAAATGCTTTATTGTCTAGC-3'
SecS4 5'-ATAATGTGAAAAAAAATGCTTTATTTTGTCTAGC-3'
SecS5 5'-ATAATGTGAAAAAAAAATGCTTTATTTTTGTCTAGC-3’
SecS6 5'-ATAATGTGAAAAAAAAAATGCTTTATTTTTTGTCTAGC-3'
SecS7 5-ATAATGTGAAAAAAAAAAATGCTTTATTTTTTTGTCTAGC-3’
SecS8 5-ATAATGTGAAAAAAAAAAAATGCTTTATTTTTTTTGTCTAGC-3'
A
1F1R 2F2R 3F3R 4F4R
PolyAas 5 L -l 1 — 3’
1F1R: 5'-GCTTACAATTTACGCGTTAAGATACATTGATGAGTTTGGACAAACCACAACTAGAATGCA-3'
2F2R: 5'-GTGAAAAAAATGCTTTATTTGTGAAATTTGTGATGCTATTGCTTTATTTGTAACCATTAT-3'
3F3R: 5-“AAGCTGCAATAAACAAGTTAACAACAACAATTGCATTCATTTTATGTTTCAGGTTCAGGG-3'
4F4R: 5'-GGAGGTGTGGGAGGTTTTTTAAAGCAAGTAAAACCTCTACAAATGTGGTATGGCTGATTA-3’
B
2F2R: 5'-GTGAAAAAAATGCTTTATTTGTGAAATTTGTGATGCTATTGCTTTATTTGTAACCATTAT-3'
45R: 5'-GTGAAAAAAATGCTTTATTTGTGAAATTTGTGATGCTATTGCTTT-3'
30R: 5'-GTGAAAAAAATGCTTTATTTGTGAAATTTG-3’'
22R: 5'-GTGAAAAAAATGCTTTATTTGT-3'
19R: 5'-GTGAAAAAAATGCTTTATT-3'
16R: 5'-GTGAAAAAAATGCTTT-3'
17ntAT:  5'-AAAAAAATGCTTTATTT-3’
Secloop: 5-TGCTTTATTTGTGAAATTTGTG-3’
Poly4: 5'-TGATGCTATTGCTTTATTTGTAACCATTAT-3’
1 2F2R REMRBFFIHFEINFCLE
A: PolyAas 4 ;B:  2F2R ,
2F2R 14  Alu , Lipofectamine ™2000(Invitrogen Carlsbad, USA)
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“p2F2R*2-Alul4” pAlul4 GFP 5%CO, 36 h, Trizol
2  2F2R RNA Northern
123 @it 1.2.4 Northern P&
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: 16R: 5-GTGAAAAAAATGCTTT-3'

7: 2F2R*2: 5'-GTGAAAAAAATGCTTTATTTGTGAAATTTGTGATGCTATTGCTTTATTTGTAACCATTAT|IGCTAGATAA]
GTGAAAAAAATGCTTTATTTGTGAAATTTGTGATGCTATTGCTTTATTTGTAACCATTAT-3’

8: 45R*2: 5'- GTGAAAAAAATGCTTTATTTGTGAAATTTGTGATGCTATTGCTTT|IGCTAGATAA]
GTGAAAAAAATGCTTTATTTGTGAAATTTGTGATGCTATTGCTTT-3'

9: 30R*2: 5'-GTGAAAAAAATGCTTTATTTGTGAAATTTGIGCTAGATAAIGTGAAAAA
AATGCTTTATTTGTGAAATTTG-3'

10: 22R*2: 5'-GTGAAAAAAATGCTTTATTTGT|IGCTAGATAATIGTGAAAAAAATGCTTTATTTGT-3'
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ATGCTTTATTTGT-3'

5: 22R24: 5-GTGAAAAAAATGCTTTATTTTGTGAAAAA
AATGCTTTATTTGT-3'

6: 22R25: 5-GTGAAAAAAATGCTTTATTTIGTGTGAAAA
AAATGCTTTATTTGT-3'

7: 22R28: 5-GTGAAAAAAATGCTTTATTT/IGTGATGTGA

AAAAAATGCTTTATTTGT-3'

8: 22R211: 5-GTGAAAAAAATGCTTTATT
AAAAAAATGCTTTATTTGT-3'
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2: S4*2: 5-GTGAAAAAAAAGTCTTTTATTTIGCTAGATAA]
T|[GTGAAAAAAAAGTCTTTTATTT-3'

3:$5%2: 5-GTGAAAAAAAAAGTCTTTTTATT
MGTGAAAAAAAAAGTCTTTTTATTT-3'

4: S6%2: 5-GTGAAAAAAAAAATGCTTTTTTATTTGTGCTA
GATAATIGTGAAAAAAAAAATGCTTTTTTATTTGT-3'

5: §7%2: 5-GTGAAAAAAAAAAATGCTTTTTTTATTTGT
IGCTAGATAATIGTGAAAAAAAAAAATGCTTTTTTTATTTGT-3'

6: S8*2: 5-GTGAAAAAAAAAAAATGCTTTTTTTTATTTGT
GCTAGATAATIGTGAAAAAAAAAAAATGCTTTTTTTTATTTGT-3'
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AAAAGTCTTTATT-3'
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12: SeS8*2; 5-GTGAAAAAAAAAAAATGCTTTATTTTTT
TTGT|IGCTAGATAATIGTGAAAAAAAAAAAATGCTTTATTTTT
TTTGT-3’
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GTGAAAAAAATGCTTTATTTGT-3'
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