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Inhibition of Telomerase Activity by Chimeric Oligonucleotide
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gya Hospital, the Central Southern University, Changsha 410013, China )

[ Abstract ]

Here various oligonucleotides were designed and synthesized. Inactivity of the telomerase activity inhibitors was observed

Objective: To investigate the inhibitory effect of telomerase activity by chimeric oligonucleotide. Methods :

with HL-60 cell-lysates in vitro and with U-87 clell in vivo. Results: Both phosphorothioate-modified oligonuclotides ( PS-
ODNs ) and oligonucleotides complementary with telomerase RNA template inhibited telomerase activity. And application
of the tow ODNs together increased the inhibition activity in upfold. the various modification extensional oligonucleotides
complementary with telomerase RNA template at 3'-end of the PS-ODNs enabled the chimeric oligonucleotides to increase
their inhibition efficiency. Conclusion: These ¢cODNs emerged as powerful inhibitors of human telomerase detected so for
and might be promising candidates to investigate the effect of permanent of inhibition of telomerse on tumor growth.
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Tab. 1 Sequence, modications and abbreviation of oligomer investigated as inhibitors of telomerase

Oligmer

Sequences and modification

Abbreviation

RNA-sequence

Antisense sequences

5"-TAGGGTTAGACCAA-3’
5'-GTTAGGGTTAG-3’

Noncomplementary sequences( PS-ODN )

Single-stranded

5'-CAGTTAGGGTTAG-3’

3'.. AAGAGUCAAUCCCAAUCUGUUUU. . 5"

D2/T11/P0O =
T9/U4/PNA
T11/PO/0OMet/PO,PAM

5'-ACTGCTCAGA-3’ 10 n/PS

5"-TTAGTACTGCTCAGA-3’ 15 n/PS

5'"-TCAGATTAGTACTGCTCAGA-3’ 20 n/PS
5'-TTAGTACTGCTCAGA-3’ d15n/PS/PO

Double-stranded PS/PO hybrid

3'-AATCATGACGAGTCT-5'

Chimeric ODNs ( ¢cODNs )

Noncomplementary PS-ODNs/
antisense ODNs( T5 )T11

5'-ACTGCTCAGA- GTTAG )GGTTAG-3’

5'-TTAGTACTGCTCAGA- GTTAG )GGTTAG-3'

5'-TCAGATTAGTACTGCTCAGA- GTTAG )GGTTAG-3’

10 n/PS( T5)T11/ PO/

OMet/PO/3PS/PAM
15 n/PS( T5 )T11/ PO/
OMet/PO/3PS/PAM
20 n/PS( T5 )T11/ PO/

Noncomplementary PS-ODNs/

5"-ACTGCTCAGA-TCAGATACAGA-3’

noncomplementary ODNs( 11n )

5'-TTAGTACTGCTCAGA-TCAGATACAGA-3’

5"-TCAGATTAGTACTGCTCAGA-TCAGATACAGA-3’

OMet/PO/3PS/PAM

10 n/PD/11nOMet/PO/3PS

15 n/PS/11 n/PO
20 n/PS/11 n/PAM

% Backbone structure and abbreviations of the oligomers: /PO = phospphodiester; /OMet/PO = 2’-methylribo-oligonucleotide/ phos-
phodiester; /OMet/PO/3PS = 2" methylribo-oligonucleotide/phosphodiester/3’ terminal phosphorothiaotes: /PAM = N3’-P5’ phospho-

ramidate; /PNA = N-( 2-aminoethylglycine ). Undrelined parts of oligomers are phosphorothioated.
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Fig. 1 Uptake of a FITC labeled cODN into

nuclei of U87 glioblastoma cells
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et/PO/3PO ) Ko & A5 W] LA S 35 R AIR H: 37 ity Xof 422 P il
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PEEAR ., A& A A 25 RNA BEAR G 11 ADHs I B

PR B RS 138K 1Y PS-ODN( 20 n ) 7E 21 At 7K - 1) s ok
Tt 410 41 3% 4k B 9 (40 20 n/PS/T11/PAM; 20 n/PS/
T11/0mMet/3PS, 1Dy, =0. 04 pwmol/L; 0.06 pwmol/L, i
Al 20/PS S 0. 35 pumol/L ). SE6 L §g DL — Bpifi
ML B B R AE M 1 ) e SRR I P31, & 3 3
cODNs I35 JLF-# K6 1C5, > 1 wmol/L), X HE7R
HEA FBEE T 51 7E 4 L K S X cODNs & 4% 3 P [R]
FEEAEERE L,

B2 15 n/PS/T5/PAM 5 15 n/PS 3F HL-60 48 A1 iy i Bl i 30 ) 250 SR
Fig. 2 Inhibitory effects 15 n/PS/T5/PAM in comparison to 15 n/PS on telomerase activity from HL-60 cell-lysates
A: TRAP-gal showing telomerase products after addition of different concentrations of 15 n/PS/T5/PAM ( left ) or 15 n/PS ( right ).
1: Lysis; 2: Control; 3: Control ( 15 n/PS/T5/PAM ); 4: 0.5 nmol/L ( 15 n/PS/T5/PAM ); 5: 1.0 nmol/L ( 15 n/PS/T5/PAM );
6: 2.5 nmol/L ( 15 n/PS/T5/PAM ); 7: 5.0 nmol/L ( 15 n/PS/T5/PAM ); 8: 10 nmol/L ( 15 n/PS/T5/PAM );
9: 100 nmol/L ( 15 n/PS/T5/PAM ); 10: 5.0 nmol/L ( 15 n/PS); 11: 10 nmol/L ( 15 n/PS)
B: 20 n/PS/T11 and 20 n/PS/T5 chimeric oligerms as inhibiton of telomerase with different modification.
a: 20 nPS ( Controls ); b: 20 nPS/T11 n ( Controls ); ¢: Unmodified ( 20 nPS/T11 ); d: 2'-OMet ( 20 nPS/T11 );
e: PNA (20 nPS/T11 ); f: Unmodified ( 20 nPS/T5 ); g: 2'-OMet ( 20 nPS/T5 );
h: 2’-OMetOEt ( 20 nPS/TS ); i: Phosphoramidate (20 nPS/T5)
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