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Abstract

Carbonyl reductase is a monomeric, cytosolic enzyme that catalyzes the two-electron reduction of a wide range
carbonyc compounds. We intend to make a silico analysis of CRB gene in different vertebrate species. The
homology is analysed with NCBI BLASTp, a multiple alignment is carried out by Clusta Omega and
phylogenetic tree is constructed by Mega 6. CRB protein is highly conserved in the considered species. No
transmembrane regions or signal peptides were detected. Subcellular localization analysis revealed that human
CRB1 was a cytoplasmatic protein (62.5%). Results showed an entire open reading frame of 887 bp encoding
295 aminoacids. This gene is expressed in different tissues, but is highly expressed in small intestine, liver and

colon
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Introduction

Human Carbonyl reductase gene (CRB1) is
located on chromosome 21 (21¢22.13) and consist on
3 exons. It encodes a monomericcytosolicenzyme
carbonyl reductase, that belongs to the short-chain
dehydrogenases/reductases (SDR)  family, and
function as NADPH-dependent oxidoreductasesof a
great variety of carbonyc compounds.
(http://www.ncbi.nim.nih.gov). The enzyme is widely
distributed in human tissues and also occurs in many
other species. It is displayed great variability in CBR1

expression in human liver [4] and heart [5] tissues.
CBR1 aso plays an important role in the metabolism
of the anticancer anthracyclines. Taket a.[9]have
shown that CBRL1 is a good molecular target for the
development  of for human
hepatocel lular carcinoma (HCC) patients. CBRs might

anticancer  drugs

be involved in a variety of cellular and molecular
reactions associated  with
detoxication,
carcinogenesis.
Nowdays the data on GenBank are quite
abundant. Therefore, this data can be used to compare

metabolism,
resistance, mutagenesis, and

drug
drug

biomolecules anddraw the relationship between
different species. The aim of this study is in silico
analysis of CRB gene in different species and
phylogenetic relationship among vertebrates, by the

use of bioinformatic tools.

Materials and methods

Homology search

BLASTp software [1, 2] a NCBI
(http://www.ncbi.nim.nih.gov) was used to search
homologues protein sequence to human CRB1,
applying human CRB amino acid sequence as a query
against the SwissProt protein databases. CRB
sequences of  human and other species were
downloaded and then aligned using ClustalW software
[6, 11] at the EBI site (http://www.ebi.ac.uk).

Primary analysis of the protein is carried out
using ScanSitepl/Mw. SignalPwas used for detection
of possible signal peptide, while for the detection of
transmembrane region was used TMPRED program
(http://www.ch.embnet.org/software/TMPRED _form.
html). Subcellular locadization of human CRB1
protein was indicated by PSORT.
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Evolutionary Analysis

Neighbor-joining (NJ) phylogenetic trees
were congtructed with Jones-Taylor- Thomton (JTT)
distances, using MEGA6 molecular evolutionary
genetics analysis software [10]. In order to assess the
reliability of the tree, 500 bootstrap replicates were

applied.
Spatio temporal expression.
The expression profiles of human CRB gene

in multiple tissues was determined by BioGPS
software [13].

Results and discussion

Homology Search

BLASTp anaysis reveded that CRB is
conserved in different species. Tab 1 shows that
human CRB protein is very close to Pan troglodytes
(99%), and Maccaca mulatta(96%). The lowest
homology displayed Danio rerio (67%). The length
of CRB cDNA ranged from 997 bp (Ratus
norvegicus) to 3831bp (Danio rerio) and the length of
CRB protein sequences ranged from 276 aa (Danio
rerio) to 289 aa (Sus scrofa).

Table 1BLASTp results from different vertebrate species

Species Protein pl cDNA Number of % of Chromosome
accession length aminoacids identity position
number with

human

Homo sapiens (Human) NP_001748 855 1321 bp 277 100 2192213

Pan troglodytes XP 531449 855 1382 bp 277 99 21

(Chimpanzee)

Macacamulatta  (Rhesus EHH16984.1. 8.55 277 96

macaque)

Canis lupus familiaris XP_852675 7.65 1189 bp 277 89 31

(dog)

Bostaurus (cattle) NP_001029685 8.50 1034 bp 277 89 1

Musmusculus (house NP_031646 8.53 1081 bp 277 88 16 C4

MmMouse)

Rattusnorvegicus (Rat) NP_062043 8.21 997 bp 277 86 11g11

Susscrofa (Pig) NP_999238 7.58 1230 bp 289 84 5

Oryctolaguscuniculus NP_001076218  6.72 1280 bp 277 84 ?

(Rabbit)

Daniorerio (zebrafish) NP_919387 7.57 3831 bp 276 67 1

Protein sequence analysis

Multiple alignment results (figure 1) shows
that CRB protein is conserved in the investigated
species. CRB protein in Sus scrofa was longer than in
other species, which have the same length of 276-277
aminoacids. The pl value of the protein in the
investigated organisms ranged from 6.72 to 8.55. No

signal peptide was found in al organisms. No
transmembrane domain was found in human CRB1
protein. Analysis of cDNA sequence by ORF finder at
NCBI  (http://www.ncbi.nIm.nih.gov/gorf/gorf.html)
revealed an entire open reading frame of 887 bp
encoding a protein of 295 aminoacids.




Characterization of human CRB gene product by the use of bioinformatic tools

Danio rero
Oiryretolagus curndculus
Sus scrofa

IvIus roasculus

Fatus norvegicns
Cranis farndhiaris

Buos tanrs

Hormo sapiens

Fan troglodstes
Ivlaccaca rmulatta

Dianio rerio
Drsrotolagus cuniculias
Sus zcrofa

InvIus rnnsculias

Fatus norvegicns
Canis f3 Sl

Bos taurs

Horo sapiens

Fan troglodytes
Ivlaccaca roulatta

Danio rerio
Oiryrotolagns cundculns
Sus scrofa

IvIns rousculas

Fatus norvegicus
Canis farniliaris

Bos tauras

Homo sapiens

FPan troglodyrtes
Ivlaccaca ralatta

Dianio rero
Dryrotolagus cuniculas
Sus zorofa

InvTus rnusculias

Fatus norvegicns
Canis farnihiaris

Bos tauras

Horo sapiens

Fan troglodytes
InvlTaccaca rmulatta

Danio rerio
Diryretolagus cuniculus
Sus scrofa

Ivlus rousculus

Fatus norvegicns
Cranis farndliaris

Buos taunrs

Hormo zapiens

Fan troglodstes
Ivlaccaca rmulatta

—HESOCEV ALY TGANKE G IGFAIVRALCEE Y TG WY LSS RDVGERGTAAVD S LEFEGLHFLFIH
MFSDRR VALYV ITGANE GV GFATTRALCRLFSGDVWLLTAODEAQDGOALVOQLOAEGLSPRFH
Hs SN TR VALYV TGANEGIGFATVRED LCROFAGD YWV LTARDVARGOALVF OLOAEGL S PRFH
MEs S RPVALYVTGANEGIGFATTRD LCREFSGDY Y LAARDEERGOTAVOELIAEGLSPRFH
NS DRPVALYVIGANEGIGFATVRED LCRKFLGDY Y LTARDE SR GHEAVEQLOTEGL S PRFEH
M A e VALYV TCANE G IGFATARE LCROFSGDYW VL TARDEAR GRALAVOQLOQAEGLEPRFH
MES S SNC VALYV TGANEGIGF W IVED LCRRFSGD YWYV L TARDEAR GRALVOQLOAEGLSPLFH
Mss G IHVALYVTGGNEGIGLATYVRFD LCRLFSGD YWY LTARDYV TRGOAAVIOQLOAEGLSPRFH
NS G IHNVALYVIGENEGIGLATYVRED LCRLFSGD YWY LTARDYV TRGOAAVOQLOAEGL S PRFEH
MESGIRVALYVIGGNEGIGLATVRD LCRLFSGEYW YV LTARD VAR GOALVOQLOAEGLEPRFH
- AEAARRE  WHF Tz KW WHz =z wIE Wzozozw - wH, Wz FEE A OEW
QLD IND PN SVR TARDFFOEE Y GGLDVLINNAGIAFFMADTIPFGTOADV I LETHNF FATED
QLD ITD LS IRALRDFLERAY GG LV LYHNNAVIAFFMED TIPFEHIQAEVITME TN FD GTRED
QLD ITDLOSIRALCDFLEFEEY GGLDVLYVNNALTAFOQLDNFTFFHIQAE LTHME T FHMGTEI
QLD IDNFPFOSIRALRDFLLEEY GGLDYVLYHNNAGTIAFFEWHNDD T FHIQAEYV THE T FFGTED
QLD IDNFPOS IRALRDFLLOEY GG LNV LYVNNAGIAFKYVD P TP FHIQAEVTHE TN FFGTOD
LLDIDD LS IRALRDFLEEEY GG LDV LYVNNAGIAFK THD PTPFHIQAEVITME TN F FGTERED
QLD IDDROSIFALFRD FLEFEY GGLDVLYVNNAGIAFK TAD TIFFHIQAEYVTHME TN FFGTED
QLD IDDLOSIRALRD FLEFEY GGLDYVLYHNNAGTIAFFK VADPFTFFHIQAEYV THE TN FFGTED
QLD I LOSIRALFRD FLEEEY GG LD VLYNNAGIAFKVADPTPFHIQAEYV THME TN FFGTED
QLD IDD LS IR TLRDFLLEEYGGLDVLYVHNNAGIAFE VADPTPFHIQAEVITME TN FFGTERED
wERE 2 2wz W ww - FEEARR: FH 2 TRA WAE . wmwEw FH L 2 EWIEERE Wz
MCHYFLPIIEFGGRLYNY S SGHGEMALGRCS FELOARFRSDD ITEEELNGLMERFYREELQ
YWCTELLPLHMRFGGRY VYNV S SN I C LRALKESCS PELOQOEFRSETITEEELVGLEEFVYEDTE
WCTELLPLIKFOGRYVVHN WSS TEGVEALNECS PFELOOEFESETITEEE LYV GLIMNEFVEDTE
WCEELLPLIKFOGRYVVHNYW S SV S LEALFNCELELOOK FRSETITEEE LYV GLMNEFVEDTE
YWCEELLPIIKEFOGRY VNV S S SVI LEALKESCS PELOOEFRSETITEEELVGLMNEF IEDAE
WCTELLPLHEFOGRYVYHNY S SV S VEALKSCS PELQOEFRSEATITEEE LV GLHNEFVED TE
WCTELLPLIKFPOGRYVYVHN WS SFV AV S LFECSRELOQOEFRSETITEEE LYV GLMNEFVEDTE
WCTELLPLIKFOGRYVVHNY S SIS VEALKSCSPELOOEFRSETITEEE LYV GLMNEFVED TE
YCTELLPLIEFOGRY VYNV S ST VEALKSCS PELOOEFRSETITEEELVGLMNEFVEDTE
WCTELLPLIKFOGRYYN IS SIS LEALKSCS PELQOEFRSETITEEELYV GLHNEFVYEDTE

2k, 2 EEa s aH AE L EEL AW = w * FHEE 2w F

EGVHSERGWFPF S TAYGISE TGLT I LTREIQARNLTEERFGDGILCHNACCE GUVETDMAGPRLL
FEGEVHOTEGWPD TAY GV TEMGYV TV LIRINARHLSEHRGGDEILVNACCPGUVETDMGGPIA
NEVIIRFEGW DS T GV TE I GV SV LS RIVARF LEEQRAGDE I LLNACCPGWVETDHMGGPEL
FEVHAREGH PN S A Y G TE IGV IV LA R I LARK LNE QREGDEILLNACCPGUVETDMAGPE.L
VAR E G PN S A Y G TE IGV I W LR IVARK LNEERFEDEILLNACCPGUVETDMAGFE.L
FEVHRNEGW DAY GV TE IGV TV LA R THARK LS EQRFDDEILLNACCP G VETDMAGPRA
NEVIIRFEGWPD TAY GV TEIGYV IV LIRIHARK LSEQRGGDEILLNACCPGWVETDHMGGPEL
FEVHOFEGH P S S A Y G TE IGV IV LA R THARK LEEQREGDE ILLNACCPGWVETDMAGPE.L
FGVHOFEGW S SAYGY TEIGY TV LS RETHARK LSEOREGDEILLNACCE GWVETDMAGPE L
FEVHOFEEGWE S S A Y GV TE IGV TV LA R THARN LS EQRFGDEILLNACCPGUVETDMAGE 54

:7:1'7: _7:1' __:7:1'::7: 7:::_1':1'7: 7:1'_1' :_1’ = =~ ﬁ*ﬁ*****ﬁ*ﬁﬂ'_** =
TESFDEGAI TPV Y LALLPAGAFE PHGOFVWSEME VP ————————————
TEISPEEGAETPYVYLALLPPDAEGPHGOFVMDEEVEQT——— ————— ——— —
PESPEVGAETPYVYLALLFPSDAEGPHGOFVTDEREVVEWGYEFFPESYPTITVELL

TESPEEGAETPYV Y LALLPPGAEGPHGOFVODEEVEP—————————— — —
PESPEEGAETPFVYLALLPSDAEGPFHGEFLMEEEVEQ —————————— ——
SESPEEGAETPYVYLALLPSDAEGPHGEFISEERY VO ————————————
TESPEEGAETPYYLALLPPDAEGPHGQFVYSEERVEQW ———— —— —— — — ——
TESPEEGAETPYVYLALLPPDAEGPHGOFVSEERVEQW————————— — — —
TESPEEGAETPFYYLALLPLDAEGPHGOFVMEKRVEQW————————————

TEE O FE EEXTETETETEEE *Tr O EEF-E: = - *

Figure 1 Multiple aignment of vertebrate CRB protein

The cellular prediction indicated that the
human CRB1 protein was a most probable
cytoplasmaticproteim  (65.2%),

having a low

probability to locate in nucleus (13.0%) and
mitochondria (21.7%).
Phylogenetic analysis

Phylogenetic tree was constructed with
MEGAG. As shown in Figure 2, CRB protein from
Homo sapiens, chimpanzee (Pan troglodytes) and
then monkey (Maccaca mulatta) have the highest
similiarity. Also rat (Rattus norvegicus) and mouse

(Mus musculus) CRB proteins, are closely related
while zebrafish (Danio rerio) shows the lowest
similiarity.

Expression patern

BioGPS software was used to determinethe
expression profiles of human CBR1 in multiple
tissues. The results show that human CBR1 is
expressed in different tissues, but displays ahigh
expression level in small intestine, liver and colon
(Figure 3).
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Figur e 2 Phylogenetic tree of CBR protein.
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Figure 3 Expression profiles of human CRB transcripts

In silico cloning is a recent method having a
lot of advantages like low cost, high efficacy, easy
operation [3, 14]. It is a convenient technique

forcloning novel gene [6, 7].
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The BLASTp results provided here, indicate
that CRB protein occurred in different vertebrate
species showing a high level of conservation ranging
from 67 to 99% (Tab 1). Theresults indicate that CRB
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gene has been well conserved in different species.
Phylogenetic tree shows that human CRB protein
displayed the highest level of homology to Pan
troglotydes and Maccaca mulatta, but the lowest level
to Danio rerio, Oryctolagus cuniculus

Wirth et a. [12] report the
immunohistochemical localization of the enzyme in
normal human tissues and high concentrations were
found in many organs. Nishimuta et a. [8] have
concluded that CBRs might have higher metabolic
activities in human intestine than in human liver. Our
analysis carried out by BioGPS software, reveal that
CRB gene is expressed in different tissues, showing
the highest level of expression in small intestine.

To our knowledge, it was the first time of
human CRB protein characterization with in silico
cloning and the analysis of relationship between
different vertebrate species.
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