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Review of “Homology based 3D–structure modeling of glucose specific Sesbania stem lectin” 

The authors have put significant effort into determining a model of an interesting protein which may be difficult to structurally characterise by X-ray diffraction or NMR methods. The work is therefore worthy of publication. However, the quality of the text, tables and graphics presented in this manuscript require significant improvement before the article is of a suitable standard for publication in this or any other journal. I have broken the manuscript into sections and highlighted areas of the original text that are either unclear or could be improved. Suggested revisions follow.
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Review of “Homology based 3D–structure modeling of glucose specific Sesbania stem lectin” 

Manuscript Authors: Surabhi Saxena, H.R. Das and Sagarika Biswas

Overall impression: The authors have put significant effort into determining a model of an interesting protein which may be difficult to structurally characterise by X-ray diffraction or NMR methods. The work is therefore worthy of publication. However, the quality of the text, tables and graphics presented in this manuscript require significant improvement before the article is of a suitable standard for publication in this or any other journal.

I have broken the manuscript into sections and highlighted areas of the original text that are either unclear or could be improved. Suggested revisions follow.

ABSTRACT

Original text:

The lectins from legumes show a considerable sequence and structural homology but theirdifferences in carbohydrate specificity make them unique for studying structure function relationships. In this article 3-D models of proteins are build to study the crystal structure and functions relationship. The 3-D model of Sesbania bispinosa stem lectin (STA) (Accession No.ABX59683.1) are studied at different levels of complexity by automatic method using a web server Geno3D, its sterochemical property was analyzed with PROCHECK and the generated models were visualized by Rasmol 3 –D viewer, the model was also evaluated by Mol Probity for its further study in X-ray crystallography. This study has helped in generating computer molecular models for which crystal structure is still not available. 

Suggested improvements:

Replace  3-D with 3D for consistency throughout manuscript

“are build “ should be “was built”

Mol Probity -  The programme should be written as MolProbity

The 3-D model of Sesbania bispinosa stem … The information in this section of the abstract could be written more concisely and needs to be split into at least two sentences, rather than one very long one.

INTRODUCTION

Original text:

Lectins are carbohydrate binding proteins that are found in most organisms facilitating host biological recognition processes and extensively used as biological research tools because of their property of binding to cell surface carbohydrates (Sharon et al., 1990; Thomas et al., 2000). Legume lectins are well studied plant proteins displaying considerable carbohydrate specificity due to sequence hyper variability in loops constituting their combining site (Vijayan & Chandra, 1999). They have several specificity groups such as Mannose/Glucose, Galactose, N-acetyl glucosamine and N-acetylgalactosamine. A specific monosaccharide binds in a narrow cleft on the proteins surface constituted of loops as A, B, C, D, E (Loris et al., 2003; Bouckaert et al., 1999; Elgavish & Shannon, 1997). 

Suggested improvements:

hyper variability – one word hypervariability

their combining site – not clear what is meant by this?

Mannose/Glucose, Galactose – use lower case for names of carbohydrates

constituted of loops as A, B, C, D, E – comprised of loops A,B,C,D and E

Original text:

These loops are close in 3-D structure but not in the sequence. The residues Asp (Aspartic acid) in loop A invariantly preceded by cis peptide bond, Gly (Glycine) in loop B are involved in carbohydrate binding, Asn(Asparagine) in loop C along with aromatic residues Phe (Phenylalanine) or Tyr (Tyrosine) in loop C is essential metal binding loop. They tightly bounds Ca2+ and Mn2+ ions (Sharma & Surolia, 1997; Barre et al., 2001). Loop D does not interact directly with structural Ca2+ ions. It is highly variable in length, conformation and sequence and is referred as monosaccharide specificity loop. Loop E is involved in carbohydrate binding in only few cases (Barre et al., 2001; Rao et al., 1998). Their 3-D structure is characterized by antiparallel βb-sheetsand the presence of tightly bound Ca2+ and Mn2+ (Vijayan & Chandra, 1999; Bouckaert et al., 1999). 

Suggested improvements:

3-D – three dimensional (3D) – first use of this abbreviation, so define it here rather than later in the text.

The residues Asp (Aspartic acid) – this sentence needs shortening

They tightly bounds – They tightly bind – also need to clarify what the “they” is referring to  - residues? loops? 

Ca2+ and Mn2+ - superscript 2+ for metal ions

is referred as monosaccharide specificity loop. Loop E is involved in carbohydrate binding in only few cases - is referred to as the monosaccharide specificity loop. Loop E is involved in carbohydrate binding in only a few cases

Their 3-D structure is characterized – unclear sentence - need to clarify what the “their” is referring to

Original text:

Homology modeling / Comparative modeling represents a starting point for studying 3D protein structure function relationships which has many applications as virtual screening and rationalizing (Tanczos et al., 2004; Combet et al., 2002). Various tools performing homology modeling are developed as Swiss-model web server, Modeller software, and 3D Jigsaw server (Arnold et al., 2006). Web server Geno 3D uses distance geometry, simulated annealing and energy minimization algorithms to build protein 3D models (Combet et al., 2002). The strategy involves comparative protein structure modeling by spatial restraints (distances and dihedral) satisfaction. For each template Geno 3D server computes secondary structure prediction, display percent of agreement in secondary structure and repartition of information from the template on query sequence. In selection of multi-template the root mean square deviation (RMSD) between templates on carbon alpha is also considered. In homology modeling the restraints derived from a structural 3D template are used to fold the query sequence in the distance geometry step (Combet et al., 2002). Mol probity is a general-purpose web service offering quality validation for three-dimensional (3D) structures of proteins, nucleic acids and complexes. It provides detailed all- atom contact analysis of any steric problems within the molecules and can calculate and display the H-bond and van der Waals contacts in the interfaces between components. An integral step in the process is the addition and full optimization of all hydrogen atoms, both polar and nonpolar and thus evaluating X-ray and NMR structure (Davis et al., 2007). The main aim of this study is to predict the three dimensional (3D) protein structures and further validating it for X-ray crystallography studies which can be of great interest for the rational design of many different types of biological experiments such as site directed mutagenesis or structure based drug discovery. The generated molecular models can be used to further study structure and its functions relationship. 

Suggested improvements:

Homology modeling / Comparative modeling Homology modeling/ comparative modeling

applications as virtual screening and rationalizing – “such as” virtual screening. “rationalizing” is unclear – do you mean rational drug design?

are developed…. – maybe replace with - are available such as Swiss-model web server, Modeller software… 

Mol probity – MolProbity (see above)

and – delete

three dimensional (3D) – abbreviation should have been introduced earlier at first use

further study structure and its functions relationship – replace with further study structure/ function relationships 

MATERIALS AND METHODS 

Original text:

Sequence retrieval The protein sequence of Sesbania stem lectin was retrieved from NCBI server with accession number ABX59683.1 having sequence length of 241 amino acids and named as STA. 

Identifying homologous protein The homologous protein with known 3D 

structure was performed using PSI –BLAST (Altschul et al., 1997). 

Template validation Multiple sequence alignment was performed by Clustal –W. 

Protein molecular modeling Protein 3D–structure modeling was performed through Geno 3D tool (http://geno3D –pbil.ibcp.fr); an automatic web server for protein molecular modeling. Starting with query protein sequence, the server performed the homology modeling using distance based geometry. 

Statistical evaluation of the model The model was statistically verified with PROCHECK (Laskowski et al., 1993). 

3D–Model visualization and comparison The generated models were compared in three dimensional form using Rasmol molecular 3D viewer (Sayle, 2007) which resulted into extraction of number of different secondary molecular information. Finally after structural and energy minimization analysis, model was considered more stable with maximum homology to 3D known structure. 

Model evaluation for crystallography studies The generated model was evaluated with Mol probity (http://molprobity.biochem.duke.edu) by adjusting its hydrogen bonds (polar and non polar) (Davis et al., 2007) 

Suggested improvements:

NCBI server – need web address or reference

having sequence length of 241 amino acids – New sentence – The sequence length is 241 amino acids

Identifying homologous protein – Idenification of homologous protein

Clustal –W. – need reference and version used

through Geno 3D – using Geno 3D

Finally after structural and energy minimization analysis, model was considered more stable with maximum homology to 3D known structure – not clear what is meant by this – which known structure?

Mol probity - MolProbity

RESULTS

Original text:

         The 3-D structural modeling of STA protein resulted into the complete assessment of putative 3D protein structure model which are described under the following headings: 

Template Validation 

The STA protein sequence (Fig.1) was analyzed by employing structure analysis for template chain. The lectins from Pterocarpus angolensis (PAL) Pdb id 1N3O (resolution 1.70 A and modeled residue range 2 to 229) ((Fig. 2(a)) and lectins from Ulex europeaus (UE) Pdb id 1QNW (resolution 2.35 A and modeled residue range 2 to 242) ((Fig. 2(b)) was used as the template to model STA. The sequence identity was 80% and 68% respectively. 

The template was validated by multiple sequence alignment using CLUSTAL – W (Fig. 3). Owing to ease of automated homology the STA sequence was submitted to Geno 3D web server. The crystal structures of lectins from PAL and from UE was (were) used as template for automated homology model.  

Figure 1. Protein sequence information of Sesbania stem lectin STA with 241 aminoacid its accession number and classification 

Figure 2.(a). Protein sequence information of template chains found identical to STA.details of sequence can be analyzed from PDB database Pterocarpus angolensis (PAL) Pdb id 1N3O lectins showing 80% homology with STA  Sesbania and (b). Protein sequence information of template chain Ulex europeaus (UE) 1QNW found identical to STA showing 68 % homology. 

Figure 3.Multiple sequence alignment results using Clustal-W package 2.0.5.  The residues shown in red are small and hydrophobic, in blue are acidic, in magenta are basic, in green are hydroxyl +amine basic, others are gray. 

“*” indicates that residues in that column are identical in all the sequences. 

“:” indicates the conserved residues in all sequences. 

“.” indicates the semi conserved residues. 

Suggested improvements:

resulted into the complete assessment of putative 3D protein structure model which are described - resulted in the complete assessment of a putative 3D protein structure model which is described ….

The STA protein sequence (Fig.1) was analyzed by employing structure analysis for template chain – not  clear what is meant by this – needs further explanation

Pdb – Protein Data Bank (PDB)

Figure 2 – sequence information alone is not very effective and the caption repeats what is presented in the text. Maybe this figure could be replaced with a table incorporating the following information:

The lectins from Pterocarpus angolensis (PAL) Pdb id 1N3O (resolution 1.70 A and modeled residue range 2 to 229) ((Fig. 2(a)) and lectins from Ulex europeaus (UE) Pdb id 1QNW (resolution 2.35 A and modeled residue range 2 to 242) ((Fig. 2(b)) was used as the template to model STA. The sequence identity was 80% and 68% respectively.

Figure 3 needs to be larger, clearer and better presented – the marked conserved residues are not properly aligned in the second block of sequences

Original text:

Model Analysis 

Constructed putative models of STA protein were statistically analyzed with PROCHECK software and the results were summarized under following major categories: 

Template analysis The computational models were further analyzed by template analysis. The results are summarized in Table 1 and visualized in Fig. 4, 5, 6, 7. 

Suggested improvements:

The results are summarized in Table 1 and visualized in Fig. 4, 5, 6, 7. – need some more detailed interpreation of results here as the figures and Tables are not self-explanatory.

Original text:

Table 1 Template analysis: details of superimposed model showed deviation between models on template 1 (1N3O) with mean deviation of 10.335126 and with template 2(1QNW) with mean deviation of 9.973762. 

Suggested improvements:

Not clear where these values come from – needs further explanation

Original text:

Figure 4. Structural deviation between models on template 1N3O superimposed model showing helix in red, beta strands/sheet in yellow and folds/loops in blue and white colors. 

Figure 5. Structural deviation between models on template 1QNW: a superimposed model showing helix in red, beta strands/sheets in yellow and folds/loops in blue and white colors. 

Suggested improvements:

These figures need to be enlarged to at least twice the size as features of the structure cannot be clearly distinguished. Some labelling on the figures would also be useful to highlight structural deviation.

Original text:
Figure 6. Graphical representation of structural deviation between models on template 1N30. 

Figure 7. Graphical representation of structural deviation between models on 1QNW. 

Suggested improvements:

Y-axes need labeling. Some explanation of these graphs needs to be presented in the text.

Original text:
Molecular 3D-Models 

Two models were constructed (model 1 and model 2) (Fig. 8), with higher homology to known structures in PDB database. For both the generated molecular 3-D structures, their physico-chemical properties are illustrated in 

Table 2.  

Suggested improvements:

with higher homology to known structures in PDB database- needs further explanation – not clear what this means

Original text:

Figure 8. Cartoon 3D structure comparison of models: reflect the direction of C and N terminus in beta strand/sheets. 

Table 2 Molecular physico-chemical properties of putative 3D models having identical homology with known structures in PDB database as revealed by Rasmol 3D viewer  

Suggested improvements:

Figure 8 needs to be enlarged to at least twice the size as features of the structures cannot be clearly distinguished. Some labelling on the figures would also be useful to describe. Details of the comparisons should be presented in the text. The caption for Figure 8 is not clear. Table 2 could be deleted and the information summarised in the text – or the table could reworked and extended – it is not particularly informative as it stands.
Original text:

Complete Model Analysis  

In this complete model analysis, different evaluations had been performed for both the models. For this, model energy, stereo chemical quality main chain and side chain parameters with Ramachandran plot were analyzed (Fig. 9) Table 3. 

Figure 9. Ramachandran plot for complete analysis of the model representing the number of residues in core region shown in red. 

Table 3 Complete model analysis - showing the best model with known 3D structures at PDB database. 

Suggested improvements:

Need significant further explanation of results in text eg. why only Ramachandran plot for Model 2 is shown. Tables are not self-explanatory and no interpretation is provided.

Original text:

Model Validation 

It was performed by adding hydrogen to the model which results into the  clash score improvement, validating the model for crystallography studies. 

Suggested improvements:

Once again, some explanation is needed – it is not clear what is meant by this.

Original text:
DISCUSSION  

Most of the biomolecular structures are determined using either of three techniques as X-ray crystallography, NMR spectroscopy, electron microscopy/crystallography. But none of these techniques allows us to calculate the structure from the data. Thus for the subjective interpretation of the experimental data, validation of such models is required.

Suggested improvements:

Not sure what is meant by this?

Original text:

We have created theoretical models of the three-dimensional (3D) structure of STA lectin as its molecular characterization and (by) X-ray /NMR spectroscopy which is still not reported. In order to gain insight into structural details of STAthe sequence (Fig. 1) was retrieved from NCBI (accession number ABX59683.1). From the matches generated by PSI-BLAST against PDBdatabase, the best match PAL (Pdb id 1N30) (Fig.2 (a)) and UE (Pdb id 1QNW ) (Fig.2 (b)) with well defined crystal structure at resolution 2.0A were used as template to build 3D structure of STA (Laskowski et al., 1993). 

Suggested improvements:

No need to repeat accession numbers and PDB codes.

Original text:

Template validation studies shows that both the templates PAL and UE share 68% and 43% structural identity respectively, indicating that both the templates are appropriate for studying comparative modeling (Fig. 3). 

Suggested improvements:

These values should be 80% and 68% respectively?

Original text:

Template UE in spite of having low solvation value was also considered for modeling analysis as in case of cytochrome peroxidase polypeptide (Combet et al., Geourjon et al., 2002). 

Suggested improvements:

This reference needs some further explanation

Original text:

When protein-protein docking was performed for template analysis, 1N30 shows overall rmsd of 1.07 Ao whereas 1QNW shows overall rmsd of 0.86 A showing that template 2 is much more appropriate to predict the 3D structure of STA (Table 1) (Fig. 4, 5), graphically represented in (Fig.6,7).
Suggested improvements:

The information is presented in Table 3, not 1. Figures need to be much clearer and more descriptive text provided.

Original text:

The molecular physico properties shows that  the putative models having minimum energy and sharing identical homology with known structure in Pdb as analyzed by Rasmol 3D viewer (Sayle, 2007) share near about similar structural topology. The number of atoms, groups, bonds, hydrogen bonds, strands and turns, helices indicates the secondary structure of STA (Fig. 8, Table 2). The structure predicted to form two helices in model 2. The STA possessing homology to PAL and UE predicted to form a canonical structure (Fig. 8) as in other Man/Glc specific lectins (Pathak et al., 2006). Another conclusion was drawn from the energy analysis of the model conformation regarding the real role of hydrogen bonding in the stability of helical configurations in the polypeptide chain. The generated model shows minimum energy of -9600.60 Kcal/mol which lead us to conclude that the model is stable (Table 3). Thus model 2 possessing minimum energy and showing helical configurations was further considered for analysis.  

Suggested improvements:

Further explanation of these analysis is needed – it is not really clear how the conclusions were drawn.

Original text:

Similarly the Ramachandran analysis predicted that the percentage of residues in core region is 73% for model 2 which was more than model 1(43 % ), indicating that the quality of the model 2 is better (based on analysis of 118 structures of resolution of at least 2.0Angstorm and R-factor greater than 20%) (Table 3, Fig.9) (Laskowski et al., 1993; Davis et al., 2007). It was also observed in the 3D structure of predicted protein that  ratio of bond length/bond angle cluster around the value of 3.4 with no bad contacts (??) (Davis et al., 2007; Morris et al., 2002) (Table 4).  

The sterochemical quality check for the main chain parameters gives the overall average G-factor for model 2 and model 1 are 0.12 and -0.07 respectively which shows that the overall normality (??) of model 2 is better (Davis et al., 2007; Laskowski et al., 1993) (Table. 4). On further analysis the sterochemical quality of side chain parameters of the generated model as Phi-psi, Chi-1 standard deviation distribution, H-bond energy standard deviation, all the side chain parameters were in better (??) range (Laskowski et al., 1993; Morris et al., 2002) Table. 4). Thus considering Morris et al. classification the model 2 was classified under class 2. Finally, the main chain and side-chain conformation as predicted, provides the real conditions that define the packing of side chains in the native protein are reproduced with good accuracy in the proposed simplified model. The obtained model was further validated by Mol probity (Davis et al., 2007). Here the hydrogen adjustment was made and optimized which improved the clash score to 0.58 points (data not shown). Thus the predicted model 2 was evaluated for further crystallography studies.  

Table 4  Ramachandran plot analysis for model 2 showing that the generated model falls in  CLASS 2  

Suggested improvements:

This Table should be in Results section. What is meant by “Better” and “Inside”?

CONCLUSIONS 

Original text:
Despite of using a very simple strategy Geno 3D has build models with equivalent quality and using a much faster algorithm. The computer generated model such as that reported here cannot substitute for a crystal structure but it would prove useful for investigation of structure function relationships. 
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ABSTRACT 
The lectins from legumes show a considerable sequence and structural homology but their differences in carbohydrate specificity make them unique for studying structure function relationships. In this article 3D models of proteins was built to study the crystal structure and functions relationship. The 3D model of Sesbania bispinosa stem lectin (STA) (Accession No.ABX59683.1) are studied at different levels of complexity by automatic method using a web server Geno3D. Its sterochemical property was analyzed with PROCHECK and the generated models were visualized by Rasmol 3D viewer, the model was also evaluated by MolProbity for its further study in X-ray crystallography. This study has helped in generating computer molecular models for which crystal structure is still not available. 

Keywords: Homology modeling, Geno 3D, MolProbity, Lectins, Sesbania 
*Corresponding author Phone no. +91 11 27612581 

Fax: +91 1127667471 
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INTRODUCTION 
Lectins are carbohydrate binding proteins that are found in most organisms facilitating host biological recognition processes and extensively used as biological research tools because of their property of binding to cell surface carbohydrates (Sharon et al., 1990; Thomas et al., 2000). Legume lectins are well studied plant proteins displaying considerable carbohydrate specificity due to sequence hypervariability in loops constituting the combining site of lectins with carbohydrates (Vijayan & Chandra, 1999). They have several specificity groups such as mannose/ glucose, galactose, N-acetyl glucosamine and N-acetylgalactosamine. A specific monosaccharide binds in a narrow cleft on the proteins surface comprised of loops as A,B,C,D and E (Loris et al., 2003; Bouckaert et al., 1999; Elgavish & Shannon, 1997). These loops are close in 3D structure but not in the sequence. The residues Asp (Aspartic acid) in loop A invariantly preceded by cis peptide bond and Gly (Glycine) in loop B are involved in carbohydrate binding. The residue Asn(Asparagine) in loop C along with aromatic residues Phe (Phenylalanine) or Tyr (Tyrosine ) are essential metal binding loops. These residues (Asp, Gly, Asn, Phe and Try) tightly bind Ca2+ and Mn2+ ions (Sharma & Surolia, 1997; Barre et al., 2001). Loop D does not interact directly with structural Ca2+ ions. It is highly variable in length, conformation and sequence and is referred to as the monosaccharide specificity loop. Loop E is involved in carbohydrate binding in only few cases (Barre et al., 2001; Rao et al., 1998). Generally the lectin 3D structure is characterized by antiparallel β-sheets and the presence of tightly bound Ca2+ and Mn2+ (Vijayan & Chandra, 1999; Bouckaert et al., 1999). 

Homology modeling / comparative modeling represents a starting point for studying 3D protein structure function relationships which has many applications in virtual screening and 

rational drug design (Tanczos et al., 2004; Combet et al., 2002). Various tools performing homology modeling are available as Swiss-model web server, Modeller software, and 3D Jigsaw server (Arnold et al., 2006). Web server Geno 3D uses distance geometry, simulated annealing and energy minimization algorithms to build protein 3D models (Combet et al., 2002). The strategy involves comparative protein structure modeling by spatial restraints (distances and dihedral) satisfaction. For each template Geno 3D server computes secondary structure prediction, display percent of agreement in secondary structure and repartition of information from the template on query sequence. In selection of multi-template the root mean square deviation (RMSD) between templates on carbon alpha is also considered. In homology modeling the restraints derived from a structural 3D template are used to fold the query sequence in the distance geometry step (Combet et al., 2002). MolProbity is a general-purpose web service offering quality validation for three dimensional (3D) structures of proteins, nucleic acids and complexes. It provides detailed all-atom contact analysis of any steric problems within the molecules and can calculate and display the H-bond and van der Waals contacts in the interfaces between components. An integral step in the process is the addition and full optimization of all hydrogen atoms, both polar and nonpolar and thus evaluating X-ray and NMR structure (Davis et al., 2007) 

The main aim of this study is to predict the 3D protein structures and further validating it for X-ray crystallography studies which can be of great interest for the rational design of many different types of biological experiments such as site directed mutagenesis or structure based drug discovery. The generated molecular models can be used to further study structure/ functions relationship. 

MATERIALS AND METHODS 
Sequence retrieval The protein sequence of Sesbania stem lectin was retrieved from NCBI server (http://www.ncbi.nlm.nih.gov/) with accession number ABX59683.1 The sequence length of 241 amino acids and named as STA. 

Identification of homologous protein The homologous protein with known 3D structure was performed using PSI –BLAST (Altschul et al., 1997). 

Template validation Multiple sequence alignment was performed by Clustal –W 2.0.5 (Pathak et al., 2006) 

Protein molecular modeling Protein 3D structure modeling was performed using Geno 3D tool (http://geno3D –pbil.ibcp.fr); an automatic web server for protein molecular modeling. Starting with query protein sequence, the server performed the homology modeling using distance based geometry. 

Statistical evaluation of the model The model was statistically verified with PROCHECK (Laskowski et al., 1993). 

3D–Model visualization and comparison The generated models were compared in three dimensional form using Rasmol molecular 3D viewer (Sayle, 2007) which resulted into extraction of number of different secondary molecular information. Finally after structural and energy minimization analysis, model was considered more stable with maximum homology to 3D known structure such as Pterocarpus angolensis (PAL) and Ulex europeaus (UE) (http://www.rcsb.org/pdb/). 

Model evaluation for crystallography studies The generated model was evaluated with MolProbity (http://molprobity.biochem.duke.edu) by adjusting its hydrogen bonds (polar and non polar) (Davis et al., 2007). 

Results 
The 3D structural modeling of STA protein resulted into the complete assessment of a putative 3D protein structure model which is described under the following headings 

Template Validation 
The STA protein sequence (Fig.1) was obtained from NCBI (http://www.ncbi.nlm.nih.gov/). The PAL (Fig.2a) and UE (Fig.2b) sequence was used as a template to model STA (Table 1) that was resulted into 80% and 68% homology respectively with STA sequence. The template was validated by multiple sequence alignment using CLUSTAL–W 2.0.5 (Fig. 3). Owing to ease of automated homology the STA sequence was submitted to Geno 3D web server and the crystal structure of lectins from PAL and UE was used as template. 

Table 1. Sequence details of PAL and UE lectins showing 80% and 68% homology 

with STA respectively.

	Sequence 
	PDB id 
	Sequence identity (%) 
	Resolution 
(Angstrom) 
	Modelled residue range 

	PAL 
	1N30 
	80 
	1.75 
	2-229 

	UE 
	1QNW 
	68 
	2.35 
	2-242 


