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( electrophoretic mobility shift
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Fig. 1 SDS-PAGE analysis of purified zebrafish TS protein
pET28a-ZF/TS transformed into BL21(DE3). After culturing with IPTG
for 3h, the crude extract of homogenized BL21 cells and purified TS
protein were detected with SDS-PAGE and stained with coomassie blue.
1: Marker. 2: The crude extract (30 wg). 3: The purified zebrafish TS
protein (15 pg).
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Fig. 2 Interaction between zebrafish His-tag TS protein
and zebrafish TS mRNA

Gel mobility-shift assays were performed with digoxigenin labeled
full-length zebrafish TS mRNA as probe. Samples were cultured 15min
under room temperature and then resolved in a nondenaturing 6%
acrylamide gel as described in Materials and methods. The specific
complex is indicated (arrow). 7: 1.0 pg of recombinant zebrafish TS; 2:
1.0 pg of recombinant zebrafishTS and 1.0 pg of bovine serum albumin;
3: 100-fold molar excess competitor TS RNAs; 4: 1.0 ug of bovine
serum albumin; 5: 200 ng of Dig-labeled zebrafish RNA.

T kP e B A TS B I FBE H £ TS
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Fig. 3 UV crosslinking of TS RNAs with recombinant
zebrafish TS protein

UV crosslinking was as described in Materials and methods. /: 500 ng
of recombinant zebrafish TS; 2: 500 ng of recombinant human TS; 3:
500 ng bovine serum albumin; 4: 500 ng of recombinant zebrafish TS

protein was preincubated with 500 ng of TS106 antibody.
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Fig. 4 Zebrafish TS protein associates with TS mRNA
in vivo
(a)Western blot of total 24hpf zebrafish embryos lysate prior to
immunoprecipitation (lane/) and the fraction immunoprecipitation
(lane2) detected with human TS106 antibody. The position of the 40.2ku
molecular mass standard is shown. (b) Ethidium bromide stained 1.2%
agarose gel showing RT-PCR products from PCR reaction using
zebrafish TS740 primers. Immunoprecipitated nucleic acid treated with
(lane/, 2 and 4) or without (lane3) reverse transcriptase and PCR
amplified; whole embryos extracts were immunoprecipitated with TS106
monoclonal antibody (lane/ to 3) or without antibody (lane4). Lane2,
immunoprecipitated nucleic acid treated with DNase prior to reverse

transcription. Lane5 contains a DL2000 ladder size standard.

HRITA, A E M. M REDE A EE
AN I BT IR AL BT B A RT e Wt FE ), PCRZE
R R4 . AT e iiie Ja & & Wit
4T 7 DNasesb B, 43 J5RT-PCRIISE V&£ 4%,
Vi BH G R YTTE A4 B A% FR & BE S A TSI mRNA, M)
ANEDNA. [FII B TR AN &R, PG ATS
FEH5TS mRNAMI &4

1 cggagaaagc aagaaagaaa caaacggagg gaaaaaggag ttttctctct tttgegacga
61 acgcgggtat ttgagtctgg tggagtttat tttgcagaat ggagtaaaga aaggcgacag
121 gacaggcaca ggagtgatct ctgtgttcgg gacacaagcc agatacagtc tcagagatca
181 gtttcecgttg ctgacgacca aaagagtttt ctggaaagge atattggagg agctgetgtg

241 gttcatcaag ggttcaacaa acgccaaaga tctgtcggag aagggtgtga ggatttggga
30

=

tgctaacgge tccagagagt ttctggataa gaacggattc accgatcggg aggaaggaga
36
42
48

=

tctgggtcca gtttatggat ttcagtggag geattttgga gecgaataca aagatatgea

=

tactgattat tctggagaag gagtcgatca gttacagaaa gttattgaca ccatcaagtc

=

aaacccagag gaccgaagga tcatcatgtg tgcctggaat cctaaagatc tccctetgat
541 ggegetgeeg cectgteatg cgttgtgtea gttttacgtg tecgaacggtg agttgtactg
60

=

tcagctgtac cagegatcgg gagacatcgg tcteggtgte ccattcaaca tcgecageta
661 cgceetgetg acctacatga tcgeccacat cactggactc aagecctgggg atggegttea
72

=

tacattaggt gacgcce

Fig. 5 Nucleotide sequence of RT-PCR product
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Zebrafish Thymidylate Synthase Binds to Its Own
mRNA in vitro and in vivo®

SONG Chun-Xia"?, NIU Rong-Li?, DU Chang-Qing®, YANG Shao-Li?, LIN Xiu-Kun®"
("College of Life Science, Shandong University, Jinan 250100, China; ? Marine College, Shandong University at Weihai, Weihai 264209, China;
9Key Laboratory of Experimental Marine Biology, Institute of Oceanology, The Chinese Academy of Sciences, Qingdao 266071, China;
YWeifang Medical University, Weifang 261042, China)

Abstract Thymidylate synthase (TS), an essential enzyme for DNA de novo synthesis, is a critical therapeutic
target in cancer therapy. Previous study has shown that TS was able to bind to its own mRNA in human and E.colz,
resulting in translational repression. Zebrafish is the best animal model for vertebrate study. In order to study the
regulatory mechanism of zebrafish TS, the enzyme were expressed in E. coli BL21 (DE3) and it was purified to
homogeneity. Electrophoretic mobility shift assay (EMSA) was used to detect the interaction of zebrafish TS
protein and its own TS transcript in vitro and the results showed that zebrafish TS could bound with its own mRNA
specifically. Further study revealed that zebrafish TS was able to interact with its own mRNA in vivo using
immunoprecipitation : RT-PCR technique. The results provide evidence that zebrafish may be developed as an
useful model for studying the anti-metabolism agents.

Key words zebrafish, thymidylate synthase, electrophoretic mobility shift assay (EMSA), protein-RNA
interaction, immunoprecipitation : RT-PCR
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