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B E. kB W ok B R At B Ak B B RNA Mk, 36 488 RNA ¥ 44 55 86 R AT & R 57, A
AEIE T B o eh st bl RNA 55, A T &2 i A 206 g EAL W sk BB 69 77 ik 5F 0 B K45 89 3% 4.8 RNA 5
3 B 5 P A% R R R B 69 PEG6000 st b 4 5 i sn A B EBUR P o9 e B 8 . 4R AW % PEG6000 3 E A 4208},
S EEEE R B . 3T A AR HE R 28S rRNA Fo 18S rRNA 5 F 4, MobtBE% 9k PR RNA, F AL 3
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FZESE SRR AL I B A HESh P 1 TER 3t
11 RG AT A B TER 1) —REEM A AE 2 A
PREFESHI . I 6 PRAT 45 ) 40 15 i R ASE AR 1X. 5 48
Bt FROCER AT I RIS — B E R (RS
Fl—A~ PG FORIEBE X . ol A Gl AR AR S7
sk P ] BEAFAE AR TER JE3X— TERL Al TER2,
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T o kA PR A R 5 DR A B
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R R RN 5732 » SERE KRR ) SR e RN -3 5
A SR T A KA 55 1 R I A i RNA
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PREA S G 7 B s b B R R R s R R R
ORI SR IR 2 RNAL 78 33 e
S R Jr i RT-PCR Tekgsmhifis RNA J351
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1.2
L.2.1 RIEIKEE PEG6000 f A v b it ) i B

I3 g KR A A T IRk o, g & 5 o o
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A S v 25 :19°C , 13 min; 94°C , 1 min,
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RNase A H;O,37°CIFE 30 min; 2R )52 MO 4 70+
AEWEEAR O DNA Bl 52 F1 & BT TE v Rl it
1=y b e By /A / A B 2O 5 S i
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5 min, 3¢ B ; BRI B O SRR ST iR TR
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GENF 1 AGCCTTTTCTGGTAAACCCTAAAC
GENF 2 AGCCTTTTCTGGTAAACCCTAACG
GENF 3 AGCCTTTTCTGGTAAACCCTAAC
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GENF 5 AGCCTTTTCTGGTAAACCCTAAG
12,6 ik y oI ek
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10 min, PCR =¥ 1. 5% BN HEE I R 4T B 3k
G307

2 KWHER
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1. total RNA, 2. 0% 41 RNA, 3. 2% RNA.4. 4%%1 RNA,
5. 6% RNA.6. 8 %41 RNA,7. 10% 4] RNA

3 sipki Bk 524 1 RNA 9 PAGE Hiik
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292 bp HAw F Bt Ay s A i RNA (AR T 3iF 7 471
FE I B2 S 30 v A 5 BEAR ST 10 e S P 1 Ik
— AT E

B3 30K :

[1] Neidle S, Parkinson G N. The structure of telomeric DNA
[J]. Curr Opin Struct Biol, 2003, 13 (3); 275-283.

[2] Heller K, Kilian A, Piatyszek M A, et al. Telomerase
activity in plant extracts[ J]. Mol Gen Genet, 1996, 252
(3): 342-345.

[3] Riha K, Fajkus J, Siroky J, et al. Developmental con-
trol of telomere lengths and telomerase activity in plants

[J]. Plant Cell, 1998, 10 (10): 1691-1698.



584 WO o Tk % R

20134F % 30%

[4] Heller-Uszynska K, Schnippenkoetter W, Kilian A.
Cloning and characterization of rice (Oryza sativa L) te-
lomerase reverse transcriptase, which reveals complex
splicing patterns[ J]. Plant J, 2002, 31 (1). 75-86.

[5] Fajkus J, Fulneckova J, Hulanova M, et al. Plant cells
express telomerase activity upon transfer to callus cul-
ture, without extensively changing telomere lengths[ J].
Mol Gen Genet, 1998, 260 (5). 470-474.

[6] Oguchi K, Tamura K, Takahashi H. Characterization of
Oryza sativa telomerase reverse transcriptase and possi-
ble role of its phosphorylation in the control of telomer-
ase activity[ J]. Gene, 2004, 342 (1) 57-66.

[7] Autexier C, Lue N F. The structure and function of te-
lomerase reverse transcriptase[ ] ]. Annu Rev Biochem,
2006, 75;: 493-517.

[87] Romero D P, Blackburn E H. A conserved secondary struc-
ture for telomerase RNA[J]. Cell, 1991, 67 (2). 343-353.

[9] Chen J L, Blasco M A, Greider C W. Secondary struc-
ture of vertebrate telomerase RNA[J]. Cell, 2000, 100
(5): 503-514.

[10] Dandjinou A T, Levesque N, Larose S, et al. A phyloge-
netically based secondary structure for the yeast telomerase
RNA[J]. Curr Biol, 2004, 14 (13): 1148-1158.

[11] Cifuentes-Rojas C, Kannan K, Tseng L, et al. Two RNA

subunits and POT1a are components of Arabidopsis telomer-

ase J|. Proc Natl Acad Sci USA, 2011, 108 (1) 73-78.

[12] Gorisch H, Goss D J, Parkhurst L J. Kinetics of ribo-
some dissociation and subunit association studied in a
light-scattering stopped-flow apparatus[ J]. Biochemis-
try, 1976, 15 (26) . 5743-5753.

[13] Tanaka T, Koyanagi K O, Itoh T. Highly diversified
molecular evolution of downstream transcription start
sites in rice and Arabidopsis[ J]. Plant Physiol, 2009,
149 (3): 1316-1324.

[14] Fujimori S, Washio T, Tomita M. GC-compositional
strand bias around transcription start sites in plants and
fungi[J]. BMC Genomics, 2005, 6; 26-36.

[15] Morey C, Mookherjee S, Rajasekaran G, et al. DNA
free energy-based promoter prediction and comparative
analysis of Arabidopsis and rice genomes|[ ] ]. Plant
Physiol, 2011, 156 (3): 1300-1315.

[16] Prestridge D S. SIGNAL SCAN; a computer program that
scans DNA sequences for eukaryotic transcriptional ele-
ments[J]. Comput Appl Biosci, 1991, 7 (2): 203-206.

[17] Higo K, Ugawa Y, Iwamoto M, et al. Plant cis-acting
regulatory DNA elements (PLLACE) database: 1999
[J]. Nucleic Acids Res, 1999, 27 (1): 297-300.

L18] & i, BEILEN. HIBET-. S5, ZKFe s 2 2L it
FERHERIN LT ). W7 VL3 TR 2% 54k, 2009, 26 (4):
597-601.

Cloning and Characteristic Analysis of Rice Telomerase RNA

Candidate Sequence
MA Deng-zu, YANG Li-yuan , MA Guo-xing , ZHENG Jie, YING Chang , LIU Xiao-chuan
(Institute of Bioengineering, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: Telomerase is composed of telomerase reverse transcriptase and telomerase RNA. Telomer-
ase RNA contains the template sequence required for telomere synthesis. Only telomerase RNA sequence
of arabidopsis is obtained now. To establish a rapid and effective method of hyperaccumulator telomerase
and clone telomerase RNA sequence of rice, this research uses heteropolymeric protein in different concen-
trations of PEG6000 selective sedimentary telomerase extract. The result shows that, when PEG6000 con-
centration is 4%, the activity of telomerase is the highest and it can effectively reduce the interference of
ribosome 28S rRNA and 18S rRNA. This paper extracts RNA from telomerase protein fluid, connects the
joint at 3" end, designs forward primer in the template area and obtains a 292 bp unknown fragment
through PCR amplification. It contains telomerase template sequence 5'-AAACCCTAA-3". The sequence
alignment analysis on this fragment and the transcription regulation domain of Arabidopsis telomerase
RNA finds that both have similar transcriptional regulatory elements. Therefore, it is preliminarily judged
that the target fragment of 292 bp is template downstream sequence of rice telomerase RNA.,

Key words: rice; PEG6000; telomerase RNA; characteristic analysis
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