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Tissue Expression and Bioinformatics Analysis of Bovine Phlda2 Gene
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Abstract In human, mice and pig, Phlda2 is a maternally expressed imprinted gene and encodes cytoplasm protein
with pleckstrin homology domain. In bovine, the gene structure and function of Phlda2 gene have not been studied.
In this study, the expression of Phlda2 gene in bovine tissues was firstly analyzed by RT-PCR, then the molecular
evolution, the promoter and protein conformation of bovine Phlda2 gene were analyzed using software and on-line
tool. The results showed that the Phlda2 gene was expressed in nine detected tissues (heart, liver, spleen, lung, kid-
ney, skeletal muscle, subcutaneous fat, ootheca and placenta). The genetic distance of 8 species (including human,
mouse, bovine, pig, chicken, African frog, zebrafish and kangaroos) was less than 0.435, and bovine and pig shared
the minimum (0.148), which accordant with the results of phylogenetic tree. Using promoter online software com-
bined with transcription factor analysis, the potential promoter of bovine Phlda2 was predicted to locate in 548~
737 bp upstream the start codon. Protein software analysis showed that the Phlda2 gene secondary structure is rela-
tively simple including a-turn and random coil. These results may increase our understanding on bovine Phlda2
gene and may provide informations to study its function and regulation mechanism.
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Figure 1 Expression of Phida2 in tissues

Note: M: DL 2 000 Marker; Lanes 1~10: Heart, liver, spleen,
lung, kidney, brain, skeletal muscle, subcutaneous fat, ootheca
and placenta
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1 Phlda2

Table 1 Information of Phlda2 genes in different animals

mRNA (bp)
Species mRNA accession No. Location on chr. Size (bp)

NM_003311 Chromosome="11" 458
Homo sapiens

NM 009434 Chromosome="7" 434
Mus musculus

NM_001076521 Chromosome="29" 428
Bos taurus

NM_001174057 Chromosome="2" 446
Sus scrofa

NM 001199595 Chromosome="5" 398
Gallus gallus

NM_001097737 410
Xenopus laevis Unknown

NM_001020596 Chromosome="25" 410
Danio rerio

AB537423 426
Macropus eugenii Unknown

2 Phlda2 CDS

Table 2 genetic distance of Phlda2 gene CDS among different animals

1 2 3 4 5 6 7 8

Species
0.017 0.017 0.015 0.018 0.020 0.020 0.017

Homo sapiens

0.241 0.018 0.018 0.019 0.020 0.020 0.019
Mus musculus

0.205 0.271 0.015 0.018 0.020 0.020 0.019
Bos taurus

0.148 0.252 0.166 0.018 0.020 0.020 0.018
Sus scrofa

0.283 0.335 0.298 0.252 0.019 0.020 0.018
Gallus gallus

0.367 0.384 0.371 0.377 0.360 0.020 0.020
Xenopus laevis

0.408 0.417 0.435 0.430 0.419 0.400 0.020
Danio rerio

0.223 0.303 0.267 0.219 0.278 0.375 0.435
Macropus eugenii

s , 5000

Note: Under the diagonal was pairwise distance calculation; On the diagonal was Std. Err., bootstrap test (repeat 5 000 times)

cut-off 0.8 Phlda2 5000 bp
487~737 bp TFIID.
65.81 =53.000 000, Sp1.APRT-mouse-US.GCF.A P-2.NF-S.T-Ag.CTF/
3 Phlda2 NF-1.EARLY-SEQ1.JCV _repeated sequenc.PEAI.
487~737 bp o NFI.APRT-mouse US 20

Promoter Scan Phlda2 AP-2  Spl
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3 Promoter 2.0 Phlda2
Table 3 Promoter predictions of bovine Phlda2 gene with Pro-

moter 2.0
Position Score Likelihood
400 0.582

Threshold prediction
700 1.192

High posibility prediction
2100 0.598

Threshold prediction
2 600 0.568

Threshold prediction
3500 0.555

Threshold prediction
4300 0.661

Threshold prediction

4 Neural Network Promoter Prediction Phlda2

Table 4 Promoter predictions of bovine Phlda2 gene with Neural
Network Promoter Prediction

Start End Score
267 317 0.84
584 634 1.00
1795 1845 0.84
2517 2567 0.91
3989 4039 0.96
4018 4158 0.87
15 30 .
1.4  Phlda2
ExPASy Protparam
ProtScale Phlda2 142
15.86 kD, CoosHi11sN212020654
(p) 9.63, Phlda2 20
Arg Ala 14.1%
12% His (0.7%)
o Phlda2
(instability index)  46.50 (>40)
-0.554,
GOR4 Phlda2
Phlda2
o- 40.85%
40.14% 19.01% o
SWISSMODEL Phlda2

3 SWISS-MODEL Workspace
Figure 3 Protein secondary structure analysis of bovine Phlda2
with SWISS-MODEL Workspace
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2000), AP-2 72°C 10 min,
AP-2 (Wa-  DNA o
japeyee and Somasundaram, 2003). Phlda2 3.5 Phida2
AP-2  Spl
Phlda2 i MEGAS (molecular evo-
lutionary geneticsanalysis) NJ
3 (neighbor joining model) (poisson correc-
31 tion)
(bootstrap test) NJ
( 5000 ) °
o ’ ) Phlda2 Neural Network
RNA ) Promoter Prediction (http://www.fruitfly.org/seq_tools/
promoter.html) Promoter 2.0 (http://www.cbs.dtu.dk/s
3.2 ervices/Promoter/) Promoter Scan (http://www- bi-
Tag DNA Mix Tiangen mas.cit.nih.gov/molbio/proscan/)
RNA (TRIZOI) InVitrogen Promoter Scan
RNase = DNase- RT-PCR 5
DNA ExPASy ProtParam
© ProtScale Phlda2
3.3 RNA cDNA GOR4 (http://npsa-pbil.ibcp.fr/cgi-bin/npsa_automat.
RNA o pl?page=npsa_gor4.html)
RNA RNase  DNase- DNA
Gene Quant 100 (GE,
) RNA o
cDNA 20 uL RNA N
1 nlo ¢cDNA -20TC o
34 Phlda2
RT-PCR Phlda2
. RT-PCR GAPDH ’
Phlda2
5,25 L cDNA 1 uL
0.5 L (10 pmol/L) Tag DNA Mix 12.5 uL (31372312)
ddH,0 10.5 pL. PCR 94°C 5 min (C2011204001)
94°C 30s 30s 72°C 455s 35
5 RT-PCR
Table 5 Primers used for RT-PCR
(5'-3" ©) (bp) GenBank
Primer Sequence (5'-3") AT ('C) Product size (bp) GenBank accessaion No.
Phlda2 Phlda2-L AGCTGGATAAGCGAAGTGAC 54 557 NM-001076521
Phlda2-R AGAAAAGAGAATGAACCGAG
GAPDH GAPDH-L GCACAGTCAAGGCAGAGAAC 50 367 BTU85042
GAPDH-R GCGTGGACAGTGGTCATAAG
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