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Abstract Special designed group I intron ribozymes can specifically splice objective RNA repair the mutant gene in RNA level .
The specificity of ribozyme is determined by nucleotides specific internal guide sequence IGS introduced to the enzyme. In this
study fragment sequence containing Tetrahymena thermophilia intron I of 26S TRNA gene was cloned and cis-splicing activity
of this ribozyme was confirmed by in vitro transcription. For evaluating the trans-splicing activity of this ribozyme a truncated
mutant Green Fluorescence Protein GFP  vector XYQ5/XYQ10- pEGFP-C, was constructed. This vector deleted the 3’ end
564bp fragment of EGFP coding sequence led to the lost the activity of emitting green fluorescence. Trans-splicing ribozyme
plasmids ptrans-1ib-CMV,, for remedy of the truncated mutant EGFP was constructed by PCR and molecular cloning techniques.
This vector utilizing cloned 26S rRNA intron 1 as core enzyme selecting T-G site at 194bp of EGFP coding sequence as splicing
receptor designed an IGS which is inversely complement to the 188-193nt of EGFP mRNA the 195-890bp fragment of EGFP
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coding sequence was ligated to the 3'-end of ribozyme core. The fragment containing these components was inserted to a

eukayotic expression vector pPRC-CMV, . Using linearized XYQ5/XYQ10-pEGFP-C, and ptrans-rib-CMV, as templates truncated

EGFP mRNA and the constructed ribozyme vector were transcribed and mixed to evaluate the trans-splicing activity. Analysis of

in vitro transcription products mix by RT-PCR verified the existence of wild type EGFP mRNA molecule. Co-transfection of
XYQ5/XYQ10- pEGFP-C, with ptrans-rib-CMV, to Hela cells proved this ribozyme restored green fluorescence within cell but

the efficiency was low.

Key words group [ introns ribozyme splicing restoring vector green fluorescent protein
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Fig.1 Design of EGFP trans-splicing ribozyme 1GS
194T was selected as the receptor nucleotide for G attack. 6nt GGGGTG
was designed to match the 6nt before 194T as IGS. For better splicing
specificity another 6nt CGTAGGT was added to the 5 of IGS. Two

nucleotides AT is not been.

1.1 26S rRNA

Tetrahymena thermophilia

PG 37°C
DNA EZNA Blood DNA Kit
OMEGA Guangzhou
PCR 26S rRNA
LB76 1LB77 1 2
Tab.1 50pL Pfu
DNA 95C
2min 95°C 30s 55°C 30s 72°C30s 30
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1
Table 1 Primer sequences used in this study

Primer Sequence 5'-3' Description

LB76 cegacgeaattcaaccaagege Sense for 26S RNA

LB77 taggtaccaatccattcatgegegteac Antisense for 26S RNA

XYQ5 geaccaaaatcaacgggact Sense for truncat EGFP

XYQ10 gatettgtagnttgecgtegt Antiense for truncat EGFP

XYQI1 cgtaggtatcgggetgaaaagtiatcaggeatgeacetg Sense for intron I with IGS replaced by EGFP match
XYQI2 cactgcacgeegtaggtcegagtactccaaaactaatcaat Antisense for intron 1 3'-flanking with EGFP 3" sequence
XYQI3 attgattagiittggagtactegzacciacgzoptgcagl f:;;elerf:::nfyGi;i;fiunking with intron T sequence XYQI2 reverse
XYQ14 ggaggtgtgggagetittit Antisense for 3" EGFP

1.2 Xba | pRC-CMV,
Sal 1 pGEM-1ib ptrans-1ib-CMV,
265 RNA 20,1

4L 5 x Transcription

Buffer 2pl. T7 RNA 1pl NTP 25nmol/L

0.5pL RNase Inhibitor 8pL pGEM-rib
DNA 4.5pL ddH,0 37°C 2h
SpL
5% RNA
RNA
1.3 pEGFP-C,
pGEFP-C, XYQ5/

XYQ10 PCR pMD18-T

XYQ5/10-pMD18 Hindlll

Nhe |
pGEFP-C,
XYQ5/10-pGEFP-C,
XYQ5/10-pGEFP-C,

Hind Ill XY(5/10-pMD18

1.4 GFP ptrans-rib-
CMYV, 2
1 pGEM-rib
XYQ11/XYQ12 EGF
IGS EGF
3’ rib-XYQ11/XYQ12  pEGFP-C,
XYQ13/XYQ14 EGF
3’ pEGFP-C,-XYQ13/XYQ14 2
PCR XYQ11/
XYQ14 GFP
trans-rib-GFP 3 pMDI18-T
Hind[ll
4 Hind [l

XYQ11/12 fragment XYQ13/14 fragment

XYQIl =
XYQl4

PCR

A e AT
pMD-18-T vector

Acr— —— 14
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Fig.2  Construction of recombination

plasmid Trans-rib CMV,
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1.2

Xba ll

© HhERZFRHME DA TS HESY CGttp: // iR0min im. ac. cn



751

EGFP  mRNA

Promega
PCR
48°C 5min 94°C 2min
Imin 68°C2min 34
RT-PCR 1%
1.6
10%
4x10°

Invitrogen

pRC-CMV,

20 ~ 48h

RT-PCR

2

2.1 26S rRNA
26S rRNA
LB77

PCR
2
PCR

LB76

Dra |
23bp 1641bp 1140bp
1408bp 1373bp

BLAST

ptrans-rib-CMV,

pGEM-rib
pGEM-rib-1

RT-PCR
RT-PCR
XYQ5 XYQI10
94°C 30s 55°C
4C 30pL

EGFP

Hela

Lipofectamine™ 2000
XYQ5/10-pGEFP-C,

XYQ5/10-pGEFP-C,

DNA 1.6pg/
RNA  TriZol
EGFP mRNA

516bp
Fig. 3-A

19bp 692bp
19bp 692bp 23bp
Fig.3-B
GenBank

26S rRNA

100bp

400nt

100nt

pGEM-rib
pGEM-1ib
2.2
pGEFP-C,
XYQ5
pEGFP-C2
473bp EGFP

Hind Il

EGFP

5%

pGEM-rib

400nt
500nt Fig.3-C

XYQ5/10-

XYQ10
466bp

939bp PCR
347 3

pMD18-T Nhe 1 Hind [l
XYQ5/10- pMDI18 pGEFP-C,
XYQ5/10-pGEFP-
C, C 130
Hela

EGFP

3

Fig. 3 Cloning and cis-splicing activity
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EGFP Fig. 4

XYQ5/10-pEGFP-C, ptrans- PCR pGEM-T
rib-CMV, XYQ5/ EGFP
XYQ14 RT-PCR 1000bp

1 TATC@aaagttatcaggcatgcacctggtagctagtctttaaaccaatagattgcatcggtttaaaag 80

81 gcaagaccgtcaaattgcgggaaaggggtcaacagecgttcagtaccaagtctcaggggaaactttgagatggcecttgea 160

161 aagggtatggtaataagctgacggacatggtcctaaccacgcagccaagtcctaagtcaacagatcttetgttgatatgg 240

241 atgcagttcacagactaaatgtcggtcggggaagatgtattcttetcataagatatagtcggacctctecttaatgggag 320

321 ctagcggatgaagtgatgcaacactggagecgetgggaactaatttgtatgegaaagtatattgattagttttggagtac 400

401 tCcgGACCTACGGCGTGCAGTGCTTCAGCCGCTACCCCGACCACATGAAGCAGCACGACTTCTTCAAGTCCGCCATGCCCG 480

481 AAGGCTACGTCCAGGAGCGCACCATCTTCTTCAAGGACGACGGCAACTACAAGACCCGCGCCGAGGTGRAGTTCGAGGGC 560

561 GACACCCTGGTGAACCGCATCGAGCTGAAGGGCATCGACTTCA, GGACGGCAACATCCTGGGGCACAAGCTGGAGTA 640
641 CAACTACAACAGCCACAACGTCTATATCATGGCCGACAAGCAGAAGAACGGCATCAAGGTGAACTTCAAGATCCGCCACA 720
721 ACATCGAGGACGGCAGCGTGCAGCTCGCCGACCACTACCAGCAGAACACCCCCATCGGCGACGGCCCCGTGCTGCTGCCC 800
801 GACAACCACTACCTGAGCACCCAGTCCGCCCTGAGCARAGACCCCAACGAGAAGCGCGATCACATGGTCCTGCTGGAGTT 880
881 CGTGACCGCCGCCGGGATCACTCTCGGCATGGACGAGCTGTACAAGTCCGGCCGGACTCAGATCTCGAGCTCAAGCTTCG 960
961 AATTCTGCAGTCGACGGTACCGCGGGCCCGGGATCCACCGGATCTAGATAACTGATCATAATCAGCCATACCACATTTGT 1040

1041  AGAGGTTTTACTTGCTTTAAARAACCTCCCACACCTCC 1078
4
Fig.4  Constucted ribozyme gene sequence
1 ~6 extension sequence reversely matched to 405-411 which is following the G3'-splicing ite. 12~ 16 Bold  the IGS sequence reversely matched to 189-
194nt of EGFP mRNA. 17 ~ 403 lowercase 26S rRNA intron | . 404 ~ 1078 capital 3'-sequence of EGFP.

M L 2 ptrans-rib-CMV,  XYQ5/10-pEGFP-C,
Hela RNA  XYQS/XYQ14
RT-PCR
EGFP
Fig. 5
pEGFP-C, 50%
XYQ5/10-pEGFP-C,
5 RT-PCR ptrans-rib-CMV, EGFP

Fig.5 Assay of the trans-splicing activity of
ptrans-1ib-CMV, by RT-PCR
M 2.0kb DNA ladder 1 RT-PCR product amplified from in wvitro
transcribed truncat EGFP mRNA and ribozyme mixture. 2 RT-PCR
product amplified using total RNA from cells co-transfected with XYQS5/ 1% Fig. 6
10-pGEFP-C, and ptrans-rib-CMV, .

XYQ5/10-pEGFP-C,
ptrans-rib-CMV,

6 Hela
Fig. 6 Fluorescent observation of trans-splicing activity by transfecting Hela cells
Left transfected with pEGFP-C, plasmid Middle transfected with mutant pEGFP-C, plasmid
Right co-transfected with mutant pEGFP-C, plasmid and ptrans-rib plasmid.
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