BACK TO MAIN

©1996-2011 All Rights Reserved. Online Journal of Bioinformatics.  You may not store these pages in any form except for your own personal use. All other usage or distribution is illegal under international copyright treaties. Permission to use any of these pages in any other way besides the  before mentioned must be gained in writing from the publisher. This article is exclusively copyrighted in its entirety to OJB publications. This article may be copied once but may not be, reproduced or  re-transmitted without the express permission of the editors. Linking: To link to this page or any pages linking to this page you must link directly to this page only here rather than put up your own page. 


Online Journal of Bioinformatics 
REFEREE FORM


Please complete and remit to Editorial office, Online Journal of Bioinformatics 

Author(s): B. V. Sunil Kumar (M.V.Sc.,Ph.D.scholar), Meena Kataria (M.Sc,Ph.D), G.V.P.P.S. Ravi Kumar*(M.V.Sc,Ph.D), K. Aswani Kumar (M.V.Sc,Ph.D scholar) and A.P. Vishwanatha Reddy (M.V.Sc scholar ) 
ID Number: QA219-2011
Title: Characterization of canine MMP11 catalytic domain gene Identification, cloning and sequence analysis of Matrix
metalloproteinase 11 (MMP 11) catalytic domain gene from canine mammary tumor

The Editorial board must ensure that the OJB publishes only papers which are scientifically sound. To achieve this objective, the referees are requested to assist the Editors by making an assessment of a paper submitted for publication by: 

(a) Writing a report as described in GENERAL STATEMENTS (Below), 
(b} Check the boxes shown below under 1. and  2. 
     ( YES or NO) [N.B.A "NO" assessment must be supported by specific comment in the report. 
(c)  Make a recommendation under 3. 

The Editor-in-Chief would appreciate hearing from any referee who feels that he/she will be unable to review a manuscript within four weeks. 

1.  CRITERIA FOR JUDGEMENT (Mark "Yes" or "No"). 
          
            General statements
           
            What is this work about?  Partial sequence of canine tumor MMP11 catalytic domain was cloned and sequenced (Acc o.HM037636).
            Does it add any value to current knowledge? Yes, partial rna sequence described
            Is it innovative? Yes for reason cited above 

Yes/No answers.

Is the work scientifically sound?  Y
Is the work an original contribution? Y
Are the conclusions justified on the evidence presented? Y
Is the work free of major errors in fact, logic or technique? Y
Is the paper clearly and concisely written? No see below
Do you consider that the data provided on the care and use of animals (See Instructions to Contributors) is sufficient to establish that the animals used in the experiments were well looked after, that care was taken to avoid distress, and that there was no unethical use of animals? AN ANIMAL ETHICS STATEMENT FROM THE INSTITUTION IS REQUIRED IN TEXT re canine tissue removal?

2.  PRESENTATION (Mark "Yes" or "No"). 
  
Does the title clearly indicate the content of the paper?  NO see below
Does the abstract convey the essence of the article? NO see below
Are all the tables essential? Y
Are the figures and drawings of good quality? Y
Are the illustrations necessary for an understanding of the text?  Y
Is the labelling adequate? Y

3. RECOMMENDATIONS(Mark one with an X) 
  
Not suitable for publication in the OJB
Reassess after major changes X
Reassess after suggested changesX
Accept for publication with minor changes 
Accept for publication without changes

4. REPORT    (here you place your detailed comments)
The work describes . Partial sequence of canine MMP11 catalytic domain was cloned and sequenced (Acc o.HM037636). which could aid in understanding the pathogenesis of breast cancer in dogs. Then title is too long and complicated suggest Partial sequence clone of canine mammary tumor 
metalloproteinase MMP11 catalytic domain. The authors CANNOT use “PhD scholar” etc… and must delete any reference to titles they do not possess. The abstract is mainly not relevant to the study of canine tumor MMP11 catalytic domain cloning and sequence.

Suggestion:

Enzymology lab., Division of Biochemistry, Indian Veterinary Research
Institute, Izatnagar, Bareilly-243122 (U.P.), India.
ABSTRACT
Not relevant history:The ECM is made of numerous proteinaceous and non-proteinaceous
components. Its remodeling (in both physiological and pathological condition) is
accomplished largely through the action of proteinases. MMPs are the main group of
proteolytic enzymes that are involved in the tumor invasion, metastasis, and
angiogenesis in cancer. The proteins (enzymes) secreted by cancer cells act as
'molecular scissors' to cut through the proteins that inhibit the movement of the
migrating cancer cells so that they can spread through the body in several ways.
They can enter the bloodstream by squeezing between the cells that make up the
blood vessels. Through the blood stream, the cells can metastasize to distant places
forming new cancer. 

This is relevant but not written properly: In this study a partial sequence of canine MMP11 catalytic
domain was cloned and sequenced (Acc No.HM037636). Upon phylogenetic
analysis the nucleotide sequence was found close to that of Equus caballus while it
clustered away from rodent and primate groups. The translated protein sequence
also showed similar trend. The synonymous substitution (dS) was found to be higher
than non-synonymous substitution (dN) suggesting that the catalytic domain MMP11
gene was not under positive selection and no advantageous mutations have an
important role in evolutionary adaptation.
(Key words: Cloning, Characterization, Matrix metalloproteinase 11, canine)

Suggestion:
Partial sequence of canine MMP11 catalytic domain was cloned and sequenced (Acc o.HM037636). Nucleotide and translated protein sequence was close to Equus caballus but clustered away from rodent and primate groups. Synonymous substitution (dS) was higher than non-synonymous substitution (dN) suggesting that the catalytic domain MMP11 gene was not under positive selection and that no advantageous mutations had had any significant role in its evolutionary adaptation.


(Abbreviations: MMP11- Matrix metalloproteinase 11, ECM- Extracellular matrix.)
* corresponding author,
Division of Animal Biotechnology, Indian Veterinary Research Institute,
Izatnagar, Bareilly-243122 (U.P.)
e-mail: gandham71@gmail.com
INTRODUCTION
Not relevant history: Tumor is a neoplasm or a solid lesion formed by an abnormal growth of cells
(termed neoplastic) which looks like a swelling. Tumor is not synonymous
with cancer. A tumor can be benign, pre-malignant or malignant, whereas cancer is
by definition malignant.
Metastasis is a complex series of steps in which cancer cells leave the
original tumor site and migrate to other parts of the body via the bloodstream or the
lymphatic system. To do so, malignant cells break away from the primary tumor and
attach to and degrade proteins that make up the surrounding extracellular
matrix (ECM), which separates the tumor from adjoining tissue. By degrading these
proteins, cancer cells are able to breach the ECM and escape. The cells can crawl
until they hit a blockage which cannot be bypassed. Often this block is a thick layer
of proteins and glycoproteins surrounding the tissues called
the basal lamina or basement membrane. In order to cross this layer, cancer cells
secrete a mixture of digestive enzymes that degrade the proteins in the basal lamina
and allow them to crawl through (Chambers and Matrisian, 1997).


Modify from here: The proteins secreted by cancer cells contain a group of enzymes
called matrix metalloproteinases (MMP). These enzymes act as 'molecular scissors'
to cut through the proteins that inhibit the movement of the migrating cancer cells.
Once the cells have traversed the basal lamina, they can spread through the body in
several ways. They can enter the bloodstream by squeezing between the cells that
make up the blood vessels (Yoshida et al.,2007). The ECM is made of numerous
proteinaceous and nonproteinaceous components (Hay, 1991; Timpl and Brown,
1996). Its remodeling (in both physiological and pathological condition) is
accomplished largely through the action of proteinases. These proteinases can be
subdivided into four distinct subclasses based on their catalytic mechanism: serine,
cysteine, aspartic and matrix metalloproteinases (MMPs) (Barret, 1995). The
proteinases primarily involved in tumor invasion and metastasis are the MMPs and
plasminogen activators (Garbett et al., 1999). MMPs are the main group of
proteolytic enzymes that are involved in the tumor invasion, metastasis, and
angiogenesis in cancer (Chang and Werb, 2001). MMPs are structurally related but
can be subdivided according to their primary substrate specificities into collagenases
(MMP-1, -8, -13, -18), gelatinases (MMP-2, -9), stromelysins (MMP-3, -7, -10, -11),
elastase (MMP-12), membrane types (MMP-14, -15, -16, -17, -24, -25), and others
(MMP-19, -20, -23, -26, -27, -28). MMPs work together to create a cascade of
activation, whereby, once one MMP is activated, it catalyses the conversion of other
MMP zymogens to their active forms so that many MMPs are “switched on” with the
potential to degrade all classes of the extracellular matrix. (Egeblad & Werb, 2002).
Under normal conditions, MMPs are present in tissues at low levels usually in the
latent form and are responsible for normal physiological tissue turnover.
Almost all MMPs share homologous protein sequences and domain
structures. In addition to these conserved domains, MMPs have diverse domains
that are related to substrate specificity and recognition of other proteins. Expression
of MMPs is generally up-regulated in a wide range of malignant tumors. There is
substantial evidence that over expression of MMPs correlates with a more
aggressive phenotype of tumor cells and poorer prognosis (Nelson et al.,2000). As
scientific understanding of MMPs has advanced, therapeutic strategies that inhibit
activities of MMPs have rapidly developed. RNA interference (RNAi) is a process in
which double-stranded RNA triggers the degradation of a homologous messenger
RNA. RNAi-mediated gene-silencing technology has recently been used to inhibit the
activities of MMPs (Lakka et al., 2005).
The stromelysins (i.e. stromelysin-1 (MMP-3), stromelysin-2 (MMP-10),
stromelysin-3 (MMP-11) and matrilysin (MMP-7) are the third subgroup of MMPs.
The stromelysins have relatively broad substrate specificity, catalyzing degradation
of many different substrates in the ECM (Chambers and Matrisian., 1997). The
substrates include proteoglycans (core protein), noncollagenous proteins such as
laminin, fibronectin, and the nonhelical regions of collagen IV. Stromelysin-3,
enzyme, so named because of its homology to members of a family of matrixdegrading
metalloproteinases (termed MMPs), was predicted to encode a 488-
residue protein containing (i) a candidate leader sequence, (ii) a highly conserved
PRCGXPD motif believed to maintain the latency of MMP zymogens, (iii) a zincbinding
catalytic motif HEXXHXXGXXH, and (iv) a C-terminal domain with sequence
homology to hemopexin and vitronectin (Basset et al.,1997).
In the case of breast carcinomas, elevated MMP-11 mRNA levels in the primary
tumor are highly predictive for the presence of distant metastases (Engel et al..
1993). MMP-11 is expressed in most invasive carcinomas and high levels of
expression indicates a poor prognosis (Ahmad et al.., 1998) and in breast cancers,
high levels of MMP-11 mRNA or protein have been associated with poor clinical
outcome (Ahmad et al., 1998).
The human MMP-11 is well characterized and subject of intense research. But
dog MMP-11 is still in predicted status (NCBI Entrez protein accession no. is
XP_543534). As canine mammary tumor is a burning problem with highest
incidence and a significant role of MMP-11 in its pathogenesis, it shouts
considerable attention. Dog is an important species both clinically and in studies of
comparative pathology, it is important to identify and characterize the canine MMP-


Suggestion:
 Proteins secreted by cancer cells contain matrix metalloproteinases (MMP). These enzymes cut through proteins that inhibit movement of migrating cancer cells. Once the cells have traversed the basal lamina, the cells enter the bloodstream by squeezing between blood vessel cells (Yoshida et al.,2007). The extracellular matrix (ECM) is made of proteinaceous and nonproteinaceous components (Hay, 1991; Timple and Brown, 1996). Its remodeling (in both physiological and pathological condition) is accomplished largely through the action of proteinases. These proteinases can be subdivided into four distinct subclasses based on their catalytic mechanism: serine, cysteine, aspartic and matrix metalloproteinases (MMPs) (Barret, 1995). 

The proteinases primarily involved in tumor invasion and metastasis are the MMPs and plasminogen activators (Garbett et al., 1999). MMPs are the main group of proteolytic enzymes that are involved in the tumor invasion, metastasis, and angiogenesis in cancer (Chang and Werb, 2001). MMPs are structurally related but can be subdivided according to their primary substrate specificities into collagenases (MMP-1, -8, -13, -18), gelatinases (MMP-2, -9), stromelysins (MMP-3, -7, -10, -11), elastase (MMP-12), membrane types (MMP-14, -15, -16, -17, -24, -25), and others (MMP-19, -20, -23, -26, -27, -28). MMPs work together to create a cascade of activation, whereby, once one MMP is activated, it catalyses the conversion of other MMP zymogens to their active forms so that many MMPs are “switched on” with the potential to degrade all classes of the extracellular matrix. (Egeblad & Werb, 2002).

Under normal conditions, MMPs are present in tissues at low levels usually in the latent form and are responsible for normal physiological tissue turnover. Almost all MMPs share homologous protein sequences and domain structures. In addition to these conserved domains, MMPs have diverse domains that are related to substrate specificity and recognition of other proteins. Expression of MMPs is generally up-regulated in a wide range of malignant tumors. There is substantial evidence that over expression of MMPs correlates with a more aggressive phenotype of tumor cells and poorer prognosis (Nelson et al., 2000). As understanding of MMPs has advanced, therapeutic strategies that inhibit activities of MMPs have rapidly developed. RNA interference (RNAi) is a process in which double-stranded RNA triggers the degradation of a homologous messenger RNA. RNAi-mediated gene-silencing technology has recently been used to inhibit the activities of MMPs (Lakka et al., 2005).

The stromelysins (i.e. stromelysin-1 (MMP-3), stromelysin-2 (MMP-10), stromelysin-3 (MMP-11) and matrilysin (MMP-7) are the third subgroup of MMPs. The stromelysins have relatively broad substrate specificity, catalyzing degradation of many different substrates in the ECM (Chambers and Matrisian., 1997). The substrates include proteoglycans (core protein), noncollagenous proteins such as laminin, fibronectin, and the nonhelical regions of collagen IV. Stromelysin-3, enzyme, so named because of its homology to members of a family of matrixdegrading metalloproteinases (termed MMPs), was predicted to encode a 488-residue protein containing (i) a candidate leader sequence, (ii) a highly conserved PRCGXPD motif believed to maintain the latency of MMP zymogens, (iii) a zincbinding catalytic motif HEXXHXXGXXH, and (iv) a C-terminal domain with sequence homology to hemopexin and vitronectin (Basset et al.,1997).

In the case of breast carcinomas, elevated MMP-11 mRNA levels in the primary tumor are highly predictive for the presence of distant metastases (Engel et al..1993). MMP-11 is expressed in most invasive carcinomas and high levels of expression indicates a poor prognosis (Ahmad et al.., 1998) and in breast cancers, high levels of MMP-11 mRNA or protein have been associated with poor clinical outcome (Ahmad et al., 1998). Human MMP-11 is well characterized and subject of intense research, but dog MMP-11 has only been predicted (NCBI Entrez protein accession no. is XP_543534). MMP-11 has been involved in the pathogenesis of canine mammary tumor, for this reason partial sequence clone of canine mammary tumor metalloproteinase MMP11 catalytic domain is reported here.11.


Refer to suggested changes mainly fine but some grammar errors etc. MATERIALS AND METHODS
Tissue collection
Expression of MMP11 was found to be highest in breast cancers in human
beings. Therefore, total RNA was isolated from mammary gland tissue collected from
bitches suffering from mammary tumors from clinics of IVRI, Izatnagar.
Total RNA Isolation
Mammary tissue was disrupted by homogenisation using a mini-bead beater
(Unigenetics Pvt Ltd). RNA was extracted, from tissue homogenate using
Trizol(MRC,Inc) following manufacturer’s instructions. To avoid contamination with
DNA the samples were treated with RNase- Free DNase 1 (Qiagen) for 90 min at
room temperature. The concentration of recovered RNA was measured on nano
drop. The quality of RNA was acceptable if the ratio of optical density at 260 nm to
that at 280 nm was >1.9.The quality of RNA was checked on formaldehyde-agarose
gel electrophorosis system (Bryant and Manning, 1998).
The extracted RNA was reverse transcribed using the Promega Reverse
Transcription kit (Promega) according to manufacturer’s instructions. Briefly, oligo dT
primer (0.5 mg) was used to reverse transcribe 1 mg of RNA in the presence of
dNTP’s (250 mM), reverse transcriptase buffer (10 mMTris–HCl, 50 mMKCl, 0.1%
TritonR-X-100), AMV Reverse Transcriptase high conc. (15 units/mg) and RNasin
Ribonuclease inhibitor (1 unit/ml) at 420 C for 60 min following inactivation at 99 0C
for 5 min.
Polymerase Chain Reaction
The primer sequences, 5’-CCCCAAGACCCATCGAGAAGG-3’ (Forward) 5’-
GCTCC AGTGGGGCAATCTCGT 3’ (Reverse) were chosen for the study to amplify
a 314 bp partial catalytic domain region of MMP11 gene. The amplification was
carried out in 50 µl final volume containing 1.5mM MgCl2, 50mM Tris-HCl (pH 9.0 at
25oC), 15mM (NH4)2SO4 and 0.1% Triton-X; 0.4µM of primers; 200µM of each
dNTP’s and 1 unit of Pfu Taq Polymerase. After a denaturation at 94ºC for 5
minutes, 35 cycles of amplification were performed as follows: denaturation at 94ºC
for 45 sec, annealing at 53ºC for 45 sec and extension at 72ºC for 1min. A final
extension step of 10 min at 72oC ended the reaction. PCR products were resolved
on in a 1% agarose gel.
The PCR amplicon was recovered from low melting point agarose using gel
elution kit (Fermentas), cloned into the pTZ57R/T vector (Fermentas) and
sequenced using automated dye-terminator cycle sequencing method with Ampli
Taq DNA polymerase in ABI PRIZM 377 DNA sequencer (Perkin-Elmer). The
fragment was sequenced at least twice with each primer to reduce possibility of
sequencing artifacts.
Sequence characterization and phylogenetic analysis
The nucleotide sequence of the 314 bp of MMP11 catalytic domain region
was subjected to BLAST search (Altschul et al., 1997) using the blastn program and
from the top 50 hits, representative nucleotide sequences, Equus caballus
(XM_001490252.2), Sus scrofa (XM_001929445.1), Macaca mulatta (EF472902.1),
Homo sapiens (BC057788.1), Pan troglodytes (XM_515022.2), Mus musculus
(NM_008606.2) and Rattus norvegicus (BC099781.1), were chosen for the study.
The UPGMA, Neighbor-Joining and Maximum Parsimony programs in the Mega 4.0
(Tamura et al., 2007) package were used for the analysis. The Boot-strapping
option with 1000 replicates was used with p-distance model and with pair-wise
deletion of the gaps/missing data.
The translated protein sequence from the MMP11 internal sequence was
subjected to protein blast and from the top 50 hits representative sequences Equus
caballus (XP_001490302.2), Macaca mulatta (XP_001083910.1), Pan troglotydes
(XP_515022.2), Rattus norvegicus (Q499S5.1), Mus nusculus (EDL31871.1.) and
Homo sapiens (AAH57788.1) as above were chosen for phylogenetic analysis. The
MegAlign (DNA star, Madison, WI, USA) program was used for the generation of the
multiple sequence alignments.
The nucleotide sequences of MMP11 were used for estimation of the number
of synonymous substitutions per synonymous site (dS) and the number of non-
synonymous substitutions per non-synonymous site (dN). Estimates were computed
using a maximum likelihood (ML) method (Goldman and Yang 1994) and several
counting methods (Nei and Gojobori 1986; Yang and Nielsen 2000) implemented in
the CODEML program of the PAML package Version 4.1 (Yang 2007). ML analysis
was performed with runmode-2. Positive (dS<dN) or purifying (dS>dN) selection was
tested with a codon-based z-test, using the Nei–Gojobori method (P-distance) in
MEGA 4.0 (Tamura et al., 2007).
RESULTS AND DISCUSSION
Amplification and cloning
The total RNA run on formaldehyde-agarose gel electrophorosis showed
distinct bands of 18S and 28S (Fig 1a) indicating that the RNA is pure and there is
no shearing or fragmentation.PCR amplification of cDNA yielded 313 bp amplicon
(Fig 1b). The PCR amplicon was cloned in pTZ57R/T. the presence of insert was
checked by restriction endonuclease double digestion using ECoR I and Hind III (Fig
1c). It was sequenced and sequence was submitted to NCBI (Acc No.HM037636).
Nucleotide sequence analysis
On nucleotide sequence BLAST search of the 313 bp of MMP11 using the
blastn programme, the sequence shared 89.5% similarity with Eqqus caballus,
81.5% similarity with Homo sapiens, 82.2% similarity with Macaca mulatta, 80.9%
similarity with Mus musculus, 81.2% similarity with Pan troglodytes, 80% similarity
with Rattus norvegicus and 84.7% similarity with Sus scrofa. Further, the sequence
showed variability at various nucleotide positions (Fig 2). For phylogenetic analysis,
Neighbor-Joining, Maximum parsimony and UPGMA (unpaired group mean average)
methods were used as described. Both the neighbor joining and the maximum
parsimony trees were consistent in generating trees with similar topologies. The
neighbor joining tree was with relatively higher bootstrap values providing clear
resolution of all the nodes (Fig 2). The canine sequence from this study was found
close to Equus caballus and clustered away from the rodent (Rattus norvegicus and
Mus musculus) and primates (Homo sapiens, Pan troglotydes and Macaca mulatta)
groups.
Amino acid sequence analysis
The deduced protein showed 94.2% identity with Equus caballus, 86.5%
identity with Homo sapiens and Mus musculus, 89.4% identity with Macaca mulatta,
87.5% identity with Pan troglodytes, 85% identity with Rattus norvegicus and 88.5%
identity with Sus scrofa MMP11 protein sequences. On phylogenetic analysis, the
neighbor joining tree (Fig 3) was with relatively higher bootstrap values providing
clear resolution of all the nodes. The canine sequence from this study was found
close to Equus caballus and clustered away from the rodent (Rattus norvegicus and
Mus musculus) and primates (Homo sapiens, Pan troglotydes and Macaca mulatta)
groups.
The present study proves the existence of genetic variability of MMP11 gene
among species. Two dendograms generated from the nucleotide sequences and the
amino acid sequences depict the evolutionary relationship between species.
However, the backbone of evolution of a new species is retrogression of isolative
mechanism either reproductive or geographical isolation. The existence of genetic
variability amongst species is essential for survivability. This variability amongst
species can be measured through dendogram/ phylogram analysis.
The extent to which selection affects genes and genomes is a key question in
genetics and molecular evolution. Selection may modulate gene sequence evolution
in different ways, for example, by constraining potential changes of amino acid
sequences (purifying or negative selection) or by favoring new and adaptive genetic
variants (positive selection). To quantify selection in the simplest case and to test
whether positive selection is operating on the MMP11 protein the relative abundance
of synonymous (dS) and nons-ynonymous(dN) substitutions that have occurred are
compared. The estimates of the number of non-synonymous and synonymous
differences in a pair of protein-coding sequences are given in Table 1.
The dS was significantly higher than the dN in the analyses of nucleotide
sequences of all the other MMP11 sequences (P<0.01), suggesting that these
nucleotide sequences were under purifying selection. We conclude that the gene
encoding MMP11 is not under positive selection and no advantageous mutations
have played an important role in evolutionary adaptation.
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