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ABSTRACT
MANOJKUMAR D JAIN

DEHYDRON AS A MARKER FOR DRUG DESIGN
The approach of exploiting highly conserved protein folds and structure in understanding protein function and in designing drugs leads to drugs that are less selective due to association with similar proteins. Over the years an open problem for researchers has been to develop drug design models based on non-conserved features to have higher selectivity. Recently a new structural feature, the dehydron, has been demonstrated to vary across proteins with conserved folds. Dehydrons are backbone hydrogen bonds that are not adequately protected from water. The importance of wrapping dehydrons in ligand binding and non-conservation of dehydrons across similar proteins makes them important candidates for markers in drug design. Investigation on a series of proteins – PDB entries: 1IA8, 1NVQ, 1NVS, 1NVR, 1OKZ, and 1PKD – revealed the potential impact of wrapping on binding affinity of the ligands. Unlike in 1NVS, 1NVR, 1OKZ, and 1PKD, inhibitor UCN in 1NVQ wrapped both the dehydrons in active site region of the checkpoint protein kinase, thereby indicating an increased potency and higher selectivity. On detailed analysis of 193 protein kinases, roughly 70% were found to have two or more dehydrons in the neighborhood of the bound ligand. Also, about 70% of proteins had dehydrons within the active site region. Only around 20% of ligands, however, actually wrapped two or more dehydrons. These statistics clearly illustrate the significance of dehydrons and their potential use as markers for drug design to enhance drug efficacy as well as selectivity, and to reduce side effects in the process.

INTRODUCTION

Background

As early as 1953, Watson and Crick had elucidated the double-helix structure of DNA molecules. In following years, an enormous effort went into understanding the building blocks of human life, i.e., DNA, amino acids, proteins, and similar biomolecules of utmost importance in the human machinery. Biochemists and molecular biologists studied the details of protein structure. DNA triplets code for the amino acids, which in turn form polypeptide chains leading to protein formation. Proteins are the primary elements of human body that carry out necessary functions for survival. With emergence of computer technologies and database applications, the field of Bioinformatics came into picture. Two main areas of study in Bioinformatics are Genomics and Proteomics. Genomics is the study of genes and DNA, whereas Proteomics focuses on proteins. The structural aspects of these biomolecules are covered under Structural Bioinformatics. Various characteristics of proteins have been studied in detail under different fields. Unfortunately, the progress in understanding protein structure and interactions has been limited.

Protein Folding

Linus Pauling first posed the question about protein folding, in 1935. In 1961, Christian B. Anfinsen proved that the folding information of a protein is enshrined in its amino acid sequence (1,2). The proteins undergo series of changes in their structure to attain a final conformation, which helps them in performing their necessary action. During these structural changes, the proteins twist, turn, bend, coil, form globules or braided structures. The proteins attain their final structure by folding in different ways depending on the amino acid sequence and hence the term “protein folding”. Proteins are formed by peptide bond formation between amino acids. The basic structure of an amino acid is H2N-HCR-COOH, where R (a side chain attached to the alpha-Carbon atom) is the only thing that differs among various amino acids (Proline is the only exception to this structure, with H2N being part of a ring) (3). The continuous sequence of amino groups, Ccarbon atoms, and carboxyl groups form the protein backbone (4). When –COOH of one amino acid interacts with –NH2 of another amino acid, water removal takes place, and the resulting bond is called peptide bond.

H2N-HCR-COOH + H2N-HCR-COOH => H2N-HCR-CO-NH-HCR-COOH + H2O

If a chain of two such bonds is formed, it is called a dipeptide, and if three, then a tripeptide. Proteins are residual polypeptide chains left behind after water removal, and hence, the amino acids involved in the proteins are called residues.
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Fig. 1: Different structural stages during protein folding (5)

The presence of hydrogen donors like the amide groups and hydrogen acceptors such as the carbonyl groups create opportunities for hydrogen bond formations. Hydrogen bond formation leads to secondary structure of protein comprising primarily of -helix and -sheets. From early days of molecular biology and biochemistry, the protein structure has always been considered to be one in which the polar amino acids remain at the surface, due to their affinity to water, and the hydrophobic amino acids bury into the core to avoid water contact. The hydrophobic core and hydrophilic exterior gives rise to a typical tertiary structure for each protein molecule. The attainment of final structure through burial of hydrophobic groups holds true only for proteins in aqueous environment, and not for membrane or fibrous proteins. When many polypeptide chains associate to form a multi-subunit structure, it is called quaternary structure of the protein (6).

Driving Forces underlying Protein Folding

Like any chemical, proteins also remain stable in the lowest free energy state (2). A particular structure is attained through free energy minimization, although nobody is certain whether the native folding of protein is actually the free energy minimum, and in fact, recent evidence shows it might be meta-stable. Various interactions assist in reducing free energy. A few examples of such interactions are attraction-repulsion, Van der Waals, electrostatic, and hydrophobic/polar (6). Bond rotation (torsion), bond stretching, angle bending, and molecular weight of the protein also affect the protein structure (7).

Importance of Protein Folding

Proteins do not carry out their function in the primary structure. The shape helps them in performing the intended action (2). Haemoglobin’s shape lets it carry oxygen. Collagen’s shape makes it a good connective tissue. The key shape of Insulin enables it to turn things on and off. Knowing the structure of proteins can help in understanding their function. The knowledge of protein structure and function can be used to “rationally” develop new drugs, with fewer side effects and greater potency (2). The knowledge can also assist in treating mis-folds, which brings us to the other part of protein folding. Sometimes, the proteins do not fold as expected, and such mis-folding leads to protein inactivity as well as to diseases such as Alzheimer’s, Mad Cow (BSE), Cystic Fibrosis, and even some cancers (8). When we fry an egg in the morning, the tasty mass at the end is a result of mis-folding of proteins in the white (8).

Problems in Protein Folding Prediction

Lots of techniques have been developed over the years to accurately determine the protein structure. With artificial intelligence and learning systems, there have been tools to predict the protein structure too. The performance of these predictors has been well below mark, hardly reaching even 50% in most cases. While more and more time is spent on improving the learning systems, scientists have realized that it is more important to re-analyze some of the underlying concepts, based on which these systems are built. With huge databases of structural information, such as Protein Data Bank, it is possible to systematically evaluate the statistics involving protein sequence and structure. There have been studies indicating the fact that not all hydrophobic residues are necessarily buried into the core of the protein structure. Similarly, not all polar residues remain on the outer surface. When viewed rigorously, the protein structure has some polar residues in the core, and at the same time some hydrophobic residues on the outer surface. The presence of hydrophobic residues on the outer surface cannot be explained satisfactorily using conventional reasoning, mainly for the proteins present in aqueous environment. It is evident that hydrogen bond formation is the main factor governing the protein structure. It is, however, equally clear that water can form hydrogen bond very easily. Little effort has been spent on understanding the reason behind proteins preferring intra-molecular hydrogen bonds to hydrogen bonds with water.

Structure Based Drug Design

Protein structure is a key interest area for the drug design industry. Understanding structure helps in designing inhibitors that are more effective in treating diseases. Structure based drug design involves study of three-dimensional structure of protein, and focuses on structural features to discover favorable protein binding compounds. The structure is determined by techniques such as X-Ray crystallography and NMR spectroscopy. The Protein Data Bank (PDB) comprises verified 3-D structure data for biological macromolecules such as proteins. A range of compounds is screened for best fit, desirably at the active site of the protein, to somehow prevent the unfavorable action of the protein. The procedure of finding the best fit is called as docking, and the protein binding molecules are referred to as ligands. It has been studied that water removal from hydrophobic patches on the protein surface results in a high thermodynamic advantage owing to an entropic gain by the solvent (9, 10). Thus, such patches might be fitting binding regions provided a geometric match on the binding partner is obtained. Tools are available to detect structural features such as presence of cavities and hydrophobicity. A detailed study of protein structure shows that such patches are rare. In fact, the hydrophobic to hydrophilic residues ratio in most protein surfaces is typically 1:7 to 1:10 (11). Even when there are overexposed hydrophobic residues involved in protein ligand binding, the resulting interface often has hydrophobic-polar mismatches. Inadequate understanding of protein ligand interface poses serious problems in designing viable drugs for treating diseases arising from undesired protein associations. One of the active areas of research is the determination of certain features that can assist in design of drugs with higher efficacy and potency.

Dehydron – a new structural feature

Recent research by Dr. Ariel Fernandez and group showed that there are thermodynamic and energetic advantages in removing water between residues that are linked by electrostatic interactions (9-13). The research involved detailed focus on microenvironment surrounding the hydrogen bonds between the residues in a protein. The protein, in order to maintain its tertiary structure, tries to maximize hydrogen bonds between the residues. Hence, there is a need to prevent these hydrogen bonds from water attack. All hydrogen bonds are not desolvated within the protein molecule. The hydrogen bonds prone to water attack are called dehydrons or under-wrapped hydrogen bonds. If the dehydrons are successfully wrapped, then the hydrogen bond becomes stronger, and it is a more favored state energetically. As shown earlier, one of the important factors in achieving a protein structure is formation of backbone (amide-carbonyl) hydrogen bonds. The dehydration of backbone hydrogen bonds by nearby nonpolar groups makes it thermodynamically unfavorable for the protein to expose these bonds (12). It has been proved that the nonpolar groups enhance the dehydration of the nonpolar parts of the polar side chains as well as increase the stability of side chain hydrogen bonds. Thus, the stabilization of secondary structure involves a higher-order organization of the chain to dehydrate the hydrogen bonds, screening them from water attack. The dehydration of backbone hydrogen bonds is called wrapping. The wrapping of the amide-carbonyl hydrogen bonds by side-chain carbonaceous groups (CHn, n=1,2,3) accumulated around them is easily quantifiable. The extent of hydrophobic burial of these bonds can be estimated as follows (10-15):

A dehydration domain of a hydrogen bond is defined as consisting of two spheres of 6.5Å radius with their centers at the -carbon atoms of the residues coupled by the hydrogen bond. The typical minimum distances between nonadjacent a-carbons in secondary structure are in the range of 4.8Å – 6.1Å, which means the above spheres will necessarily intersect. The wrapping of hydrogen bond is owing to the presence of carbonaceous groups. In protein-ligand complexes, the carbonaceous groups belonging to the ligand can also wrap the backbone hydrogen bonds in similar fashion. There is a three-body interaction between the two residues involved in hydrogen bond and the carbonaceous group within their dehydration domain (hydrogen bond pair – hydrophobe). The extent of hydrogen bond dehydration, (, averaged over all backbone hydrogen bonds of a given structure can be obtained as ( = C3/Q, where C3 is the total number of three-body interactions and Q is the total number of backbone hydrogen bonds. A hydrogen bond is operationally defined as one satisfying the following bond length and bond angle constraints: N–O distance < 3.5Å and 45( range in the angle between the NH and CO vectors. According to a study performed on PDB native structures, 96% of soluble proteins in their monomeric forms have ( = 15.00(2.05, with a maximum Gaussian dispersion of ( = 3.30 (12). Based on these statistics, an under-wrapped hydrogen bond (UWHB) or a dehydron is defined as having not more than nine carbonaceous groups in its dehydration domain.

Dehydrons as a ‘sticky’ marker for drug design
The dehydrons can be utilized as markers in development of drugs. Traditionally, drug-designing techniques involve anchoring of a ligand to some ‘sticky’ part of the protein molecule, ‘sticky’ being hydrophobic or greasy part of the molecule. In spite of this, there are cases where the designed ligand sticks to a part of the molecule that has more polar groups than hydrophobic groups. When a ligand sticks to the protein, water is removed even from the surroundings of the polar groups. This is contrary to popular belief that polar groups prefer to be hydrated. The dehydron approach tries to justify the removal of water from such regions. Experiments have been performed to show that the dehydrons act as ‘sticky’ groups in place of hydrophobic residues (10, 15, 16). The dehydrons prefer water removal due to thermodynamic and energetic advantages. Hence, they can be considered as sticky or hydrophobic in that sense. The hydrophobicity induced by dehydrons promotes protein-ligand association. While theoretically this made sense, there was a need to show practical cases where this could be proved. Some cases have been identified where one can observe the potential impact of dehydron on binding the ligand to the protein. These are mentioned in detail in results and discussion part of the thesis.

Protein Evolution

Evolutionary studies have shown that proteins tend to conserve the structure across species, even though the sequence has only around 30% similarity. While the high structural similarity simplifies the process of identifying protein structure and function by homology modeling, it also makes the task of accounting for growing complexity of the protein molecule, especially in terms of the number of protein interactions in higher species. Same proteins occurring in different species are also called as paralogs. The folds in paralog proteins are highly conserved across species. Yet, the proteins differ in their interactions in various species, and do not have the same impact in each species. The conservation of domain structure across paralog proteins poses serious problems in drug-based inhibitor design as it often leads to side effects resulting from alternate protein-binding associations. Hence, identifying how the proteins fold is not enough for explaining the protein behaviour, and there is a need to determine a feature that can allow us to differentiate between proteins sharing similar folds but differing in activities.

While protein structure is conserved to a high degree across species, the dehydron pattern changes. The non-conservation of dehydrons can be analyzed further for its impact on protein interactions in different species. The study can have profound implications on validation and testing of new drugs using animal models. If the dehydron pattern is not same in paralog proteins across species, then the protein interactions might also differ considerably. Consequently, the ligands can have totally different effects across different species. Hence, if a ligand binds to a protein in a lower species such as mouse or rabbit, usually used as guinea pigs in drug testing, there is no guarantee that the ligand will behave exactly in the same fashion in human beings too. The dehydrons can be used as markers producing higher specificity of the drugs because of non-conservation of dehydrons across similar proteins in varying species.

STATEMENT OF INTENT

The main intent of the thesis is to understand protein structure and the consequential impact on protein interactions based on the theory of dehydrons. The key question in consideration here is whether the dehydrons can be used as an effective marker in drug design. The importance of dehydron patterns in achieving higher potency and higher selectivity, thereby reducing the side effects, is the primary focus of this thesis to answer the above question. The dissertation idea is further elaborated and the results obtained during the research are discussed in detail.

METHODOLOGY

Materials

Most of the research involves meticulous study of protein structure. Hence, a set of proteins with known structures is of utmost importance. The protein set was obtained from PDB (17). The microenvironments surrounding hydrogen bonds within a protein molecule were to be studied in thorough details, and software tools such as YAPView (18) were used for this very purpose. Google (19) was used as the main search engine tool, whereas NCBI (20) website was another major search interface. SciFinder Scholar (21) and PubMed (22) were used for literature search. PDBSum (23) and MMDB’s Cn3D (24) were used to obtain structural neighbors of specific proteins. MSDsite (25), a beta version tool provided by EMBL-EBI, was used to get a list of active sites region within each protein.

Procedures

A set of proteins were downloaded from PDB website. Examples had to be found to prove the importance of dehydrons in determining inhibitor binding in a protein structure. The aim was to find illustrations were the dehydrons could be shown as markers for drug binding. Protein kinases are important target in drugs for cancer treatment. All the kinases from PDB were used as a reduced set of proteins to start with. The set of proteins obtained from PDB included kinases with or without any ligand.

Following activities were performed:

a. Downloaded a set of protein kinases from PDB

b. Separated proteins which were associated with a drug from proteins which were not associated with any ligand or associated with a ligand that is not a drug (such as ion, solvent, or biomolecule such as AMP, ADP, ATP, and so on)

c. Analyzed the dehydron pattern of every protein with a bound drug molecule

d. Tabulated results

Proteins in which the drug was acting as a wrapper for the neighboring dehydrons were to be separated out. These were pursued for further analysis.

a. Found proteins similar to a protein from the above results

b. Analyzed dehydron patterns of these proteins and tried to correlate it with the binding affinities

c. Tabulated results

The objective was to get proteins from same organism with high similarity and to check the effect of wrapping of dehydrons on the binding affinity. If same ligand is bound to different proteins, and if it’s binding affinity is very high with a particular protein and not so much with the other proteins, then the ligand is highly selective. If different ligands are bound to same protein, and a particular ligand has better affinity than the others, then that particular ligand has a high potency as compared with other ligands. By studying the dehydron pattern of such proteins, and relating it with the binding affinity, attempt was made to study the importance of dehydron pattern in designing highly selective and/or highly potent drugs.

Another objective was to get same proteins from different organisms, preferably with the same drug. Such proteins are called paralogs. The dehydron pattern is typically not conserved across paralogs, and hence, by studying the relation between dehydron patterns and binding affinity, we could determine if dehydron pattern can be a useful feature in designing highly selective drugs. The non-conservation of dehydron can reduce the problem of side effects caused by inhibitors that are not selective and bind to multiple proteins, sometimes really undesired ones. Tools such as PDBSum and NCBI’s Cn3D were used to find structurally similar proteins.

The preliminary results also showed presence of dehydrons strategically positioned in the active site region. Given a PDB ID, MSDsite gave a list of active site regions based on different ProSite patterns. The active site regions were tabulated for all the proteins that were analyzed through YAPView. For the purpose of the study, it was checked whether the active site region contained dehydrons or not, and these results were also noted down for each protein. Some times the active site regions reported by MSDsite were found to be almost entire chain or a substantially large amount of the chain. This did not give a very clear picture of the specific part of the chain that was involved in the interaction with the drug. Also, if we considered almost entire chain, there was a high probability of some dehydron being present in that region. This would skew the results. Hence, only those active site regions that were fewer than 30 residues in length were considered for checking the presence of dehydrons. If the active site region had more than 30 residues in length, then value ‘NA’ was tabulated for that particular protein. Also, if no active site region was reported in MSDsite, then active site region columns contained “Not Available” and ‘NA’ was entered for the column that checked whether dehydrons are present or not in the active site region. For all other cases, the ProSite Pattern ID and the active site region was tabulated and a value of ‘Y’ if dehydrons were present in the active site region or a value of ‘N’ if there was no dehydron in the active site region.

Analysis

Results were evaluated statistically, using percentages. If a good number of proteins out of the total evaluated proteins conform to the postulates made in the thesis, the results could be considered conclusive.

Certain features that needed to be part of the discussion:

a. Analysis for paralogs

b. Analysis for weak/strong inhibitors

c. Analysis for protein interactions

d. Snapshots for these cases

Some of the figures that were mentioned in results are as follows:

a. Number of proteins investigated

b. Number of dehydrons in each protein

c. Number of dehydrons wrapped by the ligand in each protein

d. Number of proteins with dehydrons in the active site region

Literature search was carried out for finding binding affinities of involved ligands, and subsequently, correlate that with the number of dehydrons wrapped.

For better visualization of data, certain charts were made as follows:

a. Histogram for number of proteins with ‘n’ number of dehydrons in the vicinity of the ligand.

b. Histogram for number of proteins with ‘n’ number of dehydrons wrapped by the ligand.

c. Histogram for number of proteins with or without a dehydron in the active site region.

RESULTS

The need for a non-conserved protein structural feature had been emphasized at the beginning of the thesis.

The results of PDB entries 1MEM and 1TU6 demonstrate the significance of protecting under-wrapped hydrogen bonds in protein-ligand interaction.

The results of PDB entries 3FIV and 4FIV illustrate the importance of wrapping dehydrons in protein-ligand binding affinity across species.

The results related to PDB entries 1IA8, 1NVQ, 1NVR, and 1NVS show a drop in ligand affinity with failure of the ligand to wrap two dehydrons present in the active site region. Inhibitor UCN that wraps both the active site dehydrons of checkpoint protein kinase has the highest potency between the three ligands in 1NVQ, 1NVR, and 1NVS.

The results pertaining to 1NVQ, 1OKZ, and 1PKD highlight the difference in protein-ligand association due to presence or absence of dehydrons. The active site dehydrons in 1NVQ differentiate it from 1OKZ and 1PKD, consequently enhancing the selectivity of inhibitor UCN against checkpoint protein kinase (as in 1NVQ) as compared with phosphoinositide-dependent kinase (as in 1OKZ) or cell-division cyclin-dependent kinase (as in 1PKD).

Finally, about 70% of the 193 protein kinases analyzed in the study have two or more dehydrons in the ligand vicinity as well as in the active site region, demonstrating their value as markers in drug design process. Only around 20% of the ligands actually wrap two or more dehydrons, reflecting the need to consider dehydrons in the scheme of designing drugs with higher potency and higher selectivity.

DISCUSSION

An example of inhibitor wrapping the packing defects could be seen in Cathepsin K inhibitors – ketoamide inhibitor in 1TU6 and vinyl sulfone inhibitor in 1MEM. 1MEM had the Cathepsin K protein in monomeric form whereas it was dimeric in 1TU6. As expected, 1TU6 had fewer dehydrons near the interface where it formed a dimer. In 1TU6, we could see at least three dehydrons being wrapped by a part of the inhibitor, and those were (134G, 136C), (175D, 178G), and (275N, 249I). Also, we could see that the residues near 136C and 178G were largely glycine, which is not a greasy molecule to help anchor the inhibitor in that pocket. Also, 273N and 276H are polar residues and did not help anchoring of greasy part of the inhibitor.
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Fig. 2: Microenvironment for 1TU6

In 1MEM, we could see at least 4 dehydrons being protected by the inhibitor – (61D, 64G), (61D, 65G), (62G, 65G), and (134I, 158N). Once again, there were lots of glycine residues in the lower portion, which did not help much in keeping the inhibitor attached to this part. Also, 159H is hydrophilic residue that attracted water in a region near the dehydron. 157L is hydrophobic but was pointing in the opposite direction.
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Fig. 3: Microenvironment for 1MEM
In above examples, we observed the presence of hydrophobic-polar mismatches in the binding region. The binding was possible only because of the thermodynamic and energetic advantage gained in the process through strengthening of the hydrogen bonds. Wrapping of dehydrons by the inhibitor was not the methodology used while designing the drug. Examples such as 1TU6 and 1MEM illustrate the potential importance of dehydron pattern in drug design.

Another aspect of dehydron pattern to be addressed was the non-conservation of dehydrons across similar proteins in different species. Some of the published examples are those of myoglobin from aplysia limacina, whale, and human (11), and also Human Immunodeficiency Virus (HIV-1 protease) and it’s feline equivalent (FIV) (10).

The number of dehydrons in myoglobin from aplysia limacina was fewer than the whale equivalent, which has fewer dehydrons than the same in human (11). Dehydrons are known to be involved in protein-protein or protein-ligand associations. Thus, from the example of myoglobin, it was evident that complexity of proteins increases as we moved from lower species to higher ones. Even though the folds and functions were conserved across species, the dehydron pattern was clearly different. We have already stressed upon the need of a non-conserved feature such as this in designing drugs with higher selectivity and lower side effects.

In HIV-1 protease, two forms were present in the PDB, monomer as well as dimer. The monomeric form had backbone dehydrons (49G, 52G), (78G, 80T), (28A, 87R), (29D, 88N), and (91T, 94G). Except 87R, all dehydrons involved residues known to be poor wrappers (G, A, D, N, S, or T). In the homodimer, the residues from one subunit (monomer) wrapped the dehydrons of the other subunit. On applying conventional explanations, there were residue mismatches at the dimer interface, such as W6 of one monomer in proximity of residues 91T and 94G of the other monomer. In reality, however, W6 was facilitating in intermolecular dehydration of (91T, 94G). Similarly, 50I of one monomer wrapped the dehydrons (49G, 52G) in the flap region (residues 46-55) and (78G, 80T) of the other monomer. Such inter-molecular wrapping led to stabilization of dehydrons at the interface. The monomer that wrapped the flap still had a dehydron at (49G, 52G), thereby making it more flexible as needed for the protein function. Dehydron pattern clearly favored dimerization due to wrapping, and also kept one flap more flexible than other. This very feature also lead to stickiness. Thus, the dehydrons induced dimerization as well as conferred stickiness to the binding region.
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Fig. 4: Microenvironment for 1A30
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Fig. 5: Microenvironment for 4FIV

FIV proteins homologous to the HIV-1 protease have also been used as targets for inhibitors. These inhibitors, however, have not been as effective as those for HIV-1 because of lower specificity and affinity. For FIV too, there was a monomeric form (PDB entry: 4FIV) and a dimeric form (PDB entry: 3 FIV). The monomeric form had backbone dehydrons (58G, 61G), (54G, 65G), (92L, 95N), (33A, 104R), (34D, 105D), (104R, 108I), and (108I, 111N). Apart from (92L, 95N), all other dehydrons were either in the flap region or near the catalytic site, and hence, played a major functional role in water removal that promoted ligand binding.
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Fig. 6: Microenvironment for 3FIV
In the dimeric form (PDB entry: 3FIV), also the active form, these dehydrons became well wrapped through residues from the other chain. The loss of functionally relevant dehydrons meant lesser efficacy in water removal as well as stickiness. The protein ligand binding is thus not highly favorable, leading to lower affinity in FIV inhibitors.

Through these examples we witness the importance of dehydron pattern in inhibitor binding, and also the importance of non-conservation of dehydron pattern across species in designing more effective drugs. A thorough analysis was done on a set of 193 protein kinases with bound ligand. This set did not include protein kinases with ligands that are just ions, solvents, or biomolecules such as AMP, ADP, ATP, etc. The microenvironment was studied in detail for every protein. Dehydrons surrounding the ligand were identified. Also, dehydrons that were wrapped by some aliphatic part of the ligand were also identified. If only once of the residues involved in the dehydron was wrapped, then the wrapping count was incremented by 0.5. If both the residues involved in a particular dehydron were wrapped by the ligand, the wrapping count incremented by 1. The table containing all these results has been included at the end.

While many cases were found with dehydrons existing in the vicinity of the ligand, very few ligands actually contributed in wrapping the dehydron to protect it from water attack. The failure of ligands in protecting dehydrons from surrounding water is comprehensible given that drug design does not take into account dehydron pattern as a feature making an impact on protein-ligand association. The presence of dehydrons near ligands in a huge percentage of protein kinases is an indicator of a possible purpose, rather than appearance by chance. A set of checkpoint kinases presented a good demonstration of the effect of wrapping by the ligand on their binding affinities to the protein. PDB entry 1IA8 was a crystal structure of human cell cycle checkpoint kinase (Chk1) with no drug bound to it. The only ligand present along with the protein structure was sulfate (SO4) ion. The PDB included three related checkpoint kinases that have ligands bound to the protein, and those were 1NVQ, 1NVR, and 1NVS. The Chk1 is a serine-threonine kinase shown to play an important part in DNA damage response. It has been shown that protein kinases share a common domain structure. The Chk1 kinase domain comprises of two subdomains, an 88–residue N–terminal domain that is largely –sheet structure, and a 210–residue C–terminal domain, largely helical in structure. An extended linker region consisting of residues 84 through 90 connects these two subdomains. The active site is found to be present at this junction (26).
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Fig. 7: Domain Structure for 1IA8

As seen above, there are a couple of dehydrons in the active site region of residues 84 to 90. There are a few more in the surrounding area too, especially two close ones in the region of residues 15 to 23. The presence of dehydrons in functionally relevant places encouraged a more detailed analysis of the active site region in 1IA8 as well as 1NVQ, 1NVR, and 1NVS.
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Fig. 8: Microenvironment for 1IA8

When looked at closely, the microenvironment of 1IA8 revealed a bunch of dehydrons such as (15L, 23V), (16G, 23V), (87C, 90G), and (90G, 138L). The dehydrons (87C, 90G) and (90G, 138L) involved residues present in the active site region.

[image: image7.jpg]



Fig. 9: Microenvironment for 1NVQ

PDB entry 1NVQ has a ligand, UCN-01 (7-hydroxystaurosporine), bound to the Chk1 protein kinase. On investigating the microenvironment surrounding the ligand in 1NVQ, it was found that the aliphatic carbons of the ligand fall in the solvent sphere, thereby wrapping the dehydrons present in the active site region. The ligand wrapped (87C, 90G) and residue 90G in (90G, 138L). The other two nearby dehydrons, namely (15L, 23V) and (16G, 23V), were also wrapped by the ligand.
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Fig. 10: Microenvironment for 1NVR

PDB entry 1NVR has STU (Staurosporine) bound to the protein. Examination of area surrounding the ligand-protein binding revealed the loss of a backbone hydrogen bond owing to steric change caused by protein-ligand interaction. The loss of backbone hydrogen bond is not favorable for the protein structure. The dehydron (87C, 90G) lying completely in the active site region was wrapped by the ligand. The ligand also wrapped two other neighboring dehydrons, namely (15L, 23V) and (16G, 23V).
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Fig. 11: Microenvironment for 1NVS

PDB entry 1NVS, consisting of ligand UCM (Staurosporine analog SB-218078), also exposed a missing dehydron in the active site region on analyzing the region in the vicinity of the bound ligand. The ligand wrapped residue 90G involved in a dehydron with residue 138L. The dehydron (87C, 90G) was conspicuous by its absence. The ligand did wrap dehydrons (15L, 23V) and (16G, 23V).

The ligands UCN, STU, and UCM were found to inhibit the pathway utilized by DNA damaging agents by avoiding the G2/M cell cycle checkpoint, at the entry into mitosis. Inhibitor UCN is reported to be more potent against Chk1 as compared with STU or UCM. UCN was also found to be highly selective to Chk1 than it was to cyclin-dependent kinases such as CDK2. The apparent Ki values (in nanomolar units) determined for the above inhibitors with Chk1 were as follows (26):

UCN
– 5.6 nM

STU
– 7.8 nM

UCM
– 15 nM

The lower the Ki value, the better the binding affinity of the ligand to the protein molecule. Consequently, the protein–ligand association with lowest Ki value is the one with higher efficiency or higher potency.

On considering the dehydron pattern as explained previously, one can observe the impact of wrapping dehydrons on the binding affinities. The native protein structure, 1IA8, consists of two dehydrons in the active site region, both of which are wrapped by UCN in 1NVQ. Although STU binding in 1NVR causes steric change in protein structure that leads to loss of dehydron (90G, 138L), the dehydron (87C, 90G) is still wrapped by the ligand. In 1NVS, the steric change results in loss of (87C, 90G), and so, the ligand binding does not generate enough energetic advantage for the association to be as favorable as UCN-Chk1 association in 1NVS.

Two other proteins, a Cdk2 kinase and a Pdk1 kinase, were found to have UCN as a bound ligand. The Cdk2 (cell-division cyclin-dependent protein kinase) was PDB entry 1PKD and the Pdk1 (phosphoinositide-dependent protein kinase) was PDB entry 1OKZ. The microenvironment adjoining the ligand was studied in detail for PDB entries 1PKD and 1OKZ.
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Fig. 12: Microenvironment for 1OKZ

When compared to the checkpoint protein kinase, one could clearly observe the resemblance of glycine-rich loop at the bottom. The bottom part involved dehydrons (88L, 96V) and (89G, 96V), which were analogous to dehydrons (15L, 23V) and (16G, 23V) in the Chk1 kinase. In contrast, the active site region was not replicated in the Pdk1 kinase. Nevertheless, the ligand still wrapped dehydrons (88L, 96V) and (89G, 96V), which had some energetic advantage, but not as high as that in 1NVQ.
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Fig. 13: Microenvironment for 1PKD

The microenvironment of Cdk2 kinase showed hydrogen bonds between 10L–18V and 11G–18V. Since these were no longer dehydrons, they did not need any kind of wrapping to protect from solvent attack. Hence, the presence of UCN did not produce any energetic advantage through wrapping of dehydrons.

Thus, the wrapping of dehydrons by the ligand, specifically in the active site region, explains the higher selectivity of UCN binding in checkpoint protein kinase as compared with cyclin-dependent protein kinase, where the dehydrons are totally absent. By comparing same protein with different bound ligands, we discovered the advantage of wrapping in increasing binding affinity, leading to higher potency of UCN against Chk1 in contrast to STU and UCM. By comparing same ligand bound to different proteins belonging to the same kinase family, we identified the advantage of presence of dehydrons (as well as their wrapping by the ligand) in the active site region, resulting in higher selectivity of UCN against Chk1 as compared to the same against Pdk1 or Cdk2. Therefore, presence of dehydrons, especially in the active site region, should be exploited in drug design by identifying ligands that can wrap the neighboring dehydrons. The ligand-protein interaction should stabilize the microenvironment by wrapping the dehydrons with aliphatic carbonaceous groups rather than causing steric changes that cause loss of backbone hydrogen bonds.

As part of an exhaustive study, 193 protein kinases were analyzed in similar fashion. For each protein, dehydrons and wrapped hydrogen bonds were identified using YAPView, and active site regions were noted from MSDsite. Results of the detailed analysis were tabulated, reporting the following values – the PDB ID, the ligand ID, the dehydrons in the vicinity of the ligand, the dehydrons wrapped by the ligand, the active site pattern ID and active site region from MSDsite, and whether the active site region consists of a dehydron or not. The final table is as follows:

Table 1: Dehydron pattern, wrapped dehydrons, and active site region
	PDB
ID
	HET
ID
	Neighboring Dehydrons
	Wrapped Dehydrons
	Active Site 
Pattern ID
	Active Site Region
	Dehydron in Active Site Region

	 
	 
	 
	 
	 
	 
	 

	1a9u
	SB2
	30V - 38V
31C - 38V
35T - 56S
111A - 158V
	35T
	PS00107
PS00107
PS01351
	A30-A54
A30-A53
A59-A162
	Y

	1aq1
	STU
	None
	None
	PS00107
	A10-A33
	N

	1b55
	ITS
	18K - 21S
41E - 51S
	18K - 21S
	PS000004
PS000004
	B18-B21
A18-A21
	Y

	1bhf
	1PA
	156S - 162S
159T - 162S
135K - 139R
136D - 140E
143A - 140E
	156S
	Not Available
	NA

	1bl6
	SB6
	None
	None
	PS00107
PS00107
PS01351
	A30-A54
A30-A53
A59-A162
	Y

	1bl7
	SB4
	33G - 36G
31G - 38V
30V - 38V
111A - 158V
	38V
	PS00107
PS00107
PS01351
	A30-A54
A30-A53
A59-A162
	Y

	1bmk
	SB5
	33G - 36G
31G - 38V
30V - 38V
	30V - 38V
31G - 38V
	PS00107
PS00107
PS01351
	A30-A54
A30-A53
A59-A162
	Y

	1bwn
	4IP
	18K - 21S
	18K - 21S
	PS00004
PS00004
PS00005
PS00004
PS00005
PS00004
	A18-A21
A48-A51
A51-A53
B48-B51
B51-B53
B18-B21
	Y

	1byg
	STU
	204G - 207G
202G - 209V
201I - 209V
272G - 322V
250Q - 267E
	204G
202G - 209V
201I - 209V
272G
	PS00106
PS00107
	A273-A276
A201-A222
	Y

	1c5w
	ESI
	191C - 194D
197G - 194D
143K - 192E
196G - 213V
	194D
192E
213V
	MER00195
PS00134
PS00135
	B16-B240
B53-B58
B189-B200
	Y

	1c5x
	ESI
	165H - 169Q
167E - 170Q
17I - 189D
192Q - 143K
	189D
192Q
	MER00195
PS00134
PS00135
	B16-B240
B53-B58
B189-B200
	Y

	1c5y
	ESP
	165H - 169Q
167E - 170Q
17I - 189D
191C - 194D
192Q - 143K
	189D
191C
192Q
	MER00195
PS00134
PS00135
	B16-B240
B53-B58
B189-B200
	Y

	1di8
	DTQ
	13G - 16V
15Y - 36R
207S - 211Q
	None
	PS00107
	A10-A33
	Y

	1di9
	MSQ
	31G - 38V
35Y - 56S
40A - 28S
179M - 175T
177D - 180T
	31G
	PS00107
PS00107
PS01351
	A30-A54
A30-A53
A59-A162
	Y

	1dm2
	HMD
	13G - 16G
	13G
	PS00107
	A10-A33
	Y

	1e1x
	NW1
	13G - 16G
132N - 144A
	13G
	PS00107
	A10-A33
	Y

	1e2e
	AF3
	20S - 24R
21T - 25K
	None
	PS00017
PS01331
	A13-A20
A94-A106
	Y

	1e8z
	STU
	884D - 956E
	None
	PS00005
PS00915
PS00916
	A806-A808
A832-A846
A931-A951
	Y

	1e9h
	INR
	23N - 28E
	None
	PS00107
	C10-C33
	Y

	1efn
	PBM
	None
	None
	Not Available
	NA

	1ejn
	AGB
	143K - 192Q
196G - 213V
195S - 43G
	192Q
213V
195S
	MER00195
PS00134
PS00135
	A16-A240
A53-A58
A189-A200
	Y

	1f5k
	BAM
	136C - 160V
17I - 189D
191C - 194D
196G - 213V
197G - 213V
	189D
191C
213V
	PS00135
	U189-U200
	Y

	1f5l
	AMR
	143K - 192Q
190S - 194D
	192Q
190S
	MER00195
PS00135
	A16-A240
A189-A200
	Y

	1f92
	UKP
	17I - 189D
191C - 194D
192Q - 143K
	189D
191C
	MER00195
PS00134
PS00135
	A16-A240
A53-A58
A189-A200
	Y

	1fbz
	CC1
	B291S - B294L
B234S - B240S
A34S - A40S
A91S - A94L
A85R - A94L
A85R - A88T
	B294L
A34S
A94L
	PS00005
PS00001
PS00005
	A72-A74
B289-292
B272-B274
	Y

	1fv9
	172
	198G - 215V
2I - 191D
	215V
191D
	PS50240
	A1-A244
	NA

	1fvt
	106
	93A - 89K
92D - 88K
	89K
	PS00107
	A10-A33
	Y

	1fvv
	107
	93A - 89K
92D - 88K
	89K
	PS00107
	A10-A33
	N

	1g5s
	I17
	None
	None
	PS00107
	A10-A33
	Y

	1gi7
	120
	189D - 17I
191C - 194D
192Q - 143K
194D - 197G
196G - 213V
	191C - 194D
192Q
194D
213V
	MER00195
PS00134
PS00135
	B16-B240
B53-B58
B189-B200
	Y

	1gi8
	BMZ
	189D - 17I
191C - 194D
192Q - 143K
194D - 197G
196G - 213V
	191C - 194D
192Q
194D
213V
	MER00195
PS00134
PS00135
	B16-B240
B53-B58
B189-B200
	Y

	1gi9
	123
	189D - 17I
191C - 194D
192Q - 143K
194D - 197G
196G - 213V
	191C - 194D
192Q
194D
213V
	MER00195
PS00134
PS00135
	B16-B240
B53-B58
B189-B200
	Y

	1gih
	1PU
	10I - 18V
13G - 16G
	10I-18V
	PS00107
	A10-A33
	Y

	1gii
	1PU
	136N - 140A
132N - 144A
	132N - 144A
	PS00107
	A10-A33
	Y

	1gij
	2PU
	85Q - 135I
	85Q
	PS00006
PS00107
	A89-A92
A10-A33
	Y

	1gj7
	132
	191C - 194D
192Q - 143K
194D - 197G
196G - 213V
	191C - 194D
192Q
194D
213V
	MER00195
PS00134
PS00135
	B16-B240
B53-B58
B189-B200
	Y

	1gj8
	133
	189D - 17I
191C - 194D
192Q - 143K
194D - 197G
196G - 213V
	191C - 194D
192Q
194D
213V
	MER00195
PS00134
PS00135
	B16-B240
B53-B58
B189-B200
	Y

	1gj9
	134
	191C - 194D
192Q - 143K
194D - 197G
196G - 213V
	191C - 194D
192Q
194D
213V
	MER00195
PS00134
PS00135
	B16-B240
B53-B58
B189-B200
	Y

	1gja
	135
	189D - 17I
191C - 194D
192Q - 143K
194D - 197G
196G - 213V
	191C - 194D
192Q
194D
213V
	MER00195
PS00134
PS00135
	B16-B240
B53-B58
B189-B200
	Y

	1gjb
	130
	189D - 17I
191C - 194D
192Q - 143K
194D - 197G
196G - 213V
	191C - 194D
192Q
194D
213V
	MER00195
PS00134
PS00135
	B16-B240
B53-B58
B189-B200
	Y

	1gjc
	130
	189D - 17I
191C - 194D
192Q - 143K
194D - 197G
196G - 213V
	191C - 194D
192Q
194D
213V
	MER00195
PS00134
PS00135
	B16-B240
B53-B58
B189-B200
	Y

	1gjd
	136
	189D - 17I
191C - 194D
192Q - 143K
194D - 197G
196G - 213V
	191C - 194D
192Q
194D
213V
	MER00195
PS00134
PS00135
	B16-B240
B53-B58
B189-B200
	Y

	1gng
	TMN
	None
	None
	PS50011
	B56-B340
	NA

	1gz8
	MBP
	None
	None
	PS00107
	A10-A33
	Y

	1h00
	FAP
FCP
	11G - 18V
	None
	PS00107
	A10-A33
	Y

	1h01
	FAL
FBL
	88K
89K
13G - 16G
	None
	PS00107
	A10-A33
	Y

	1ho7
	MFP
MFQ
	11G - 18V
89K
	None
	PS00107
	A10-A33
	Y

	1h08
	BYP
BWP
	11G - 18V
	None
	PS00107
	A10-A33
	Y

	1h0v
	UN4
	13G - 16G
15Y
132N - 144A
	None
	PS00107
	A10-A33
	Y

	1h0w
	207
	13G - 16G
132N - 144A
	None
	PS00107
	A10-A33
	Y

	1h10
	ITS
	16G - 21T
19I - 21T
84I - 77C
82T - 79Q
	16G
19I
	PS00006
	A0-A3
	Y

	1h1q
	2A6
	None
	None
	PS00107
PS00107
	C10-C33
A10-A33
	N

	1h1r
	6CP
	None
	None
	PS00107
PS00107
	C10-C33
A10-A33
	Y

	1h1s
	4SP
	None
	None
	PS00107
PS00107
	C10-C33
A10-A33
	N

	1h8f
	EPE
	None
	None
	PS00001
PS00005
PS00107
PS00001
PS00005
PS00107
	B213-B216
B203-B205
B62-B86
A213-A216
A203-A205
A62-A86
	Y

	1ian
	D13
	None
	None
	Not Available
	NA

	1ijr
	CC0
	34S - 40S
37T - 40S
94L - 91S
	34S
94L
	PS00005
	A72-A74
	N

	1jsv
	U55
	13G - 16G
89K - 93A
88K - 9+C742D
	89K
	PS00107
	A10-A33
	Y

	1jvp
	LIG
	13G - 16G
15Y - 36R
88K
89K
	None
	PS00107
	P10-P33
	Y

	1ke5
	LS1
	15Y - 36R
88K
89K
	89K
	PS00107
	A10-A33
	Y

	1ke6
	LS2
	13G - 16G
15Y - 36R
88K
89K
	13G
89K
	PS00107
	A10-A33
	Y

	1ke7
	LS3
	13G - 16G
15Y - 36R
88K
89K
	13G
89K
	PS00107
	A10-A33
	Y

	1ke8
	LS4
	15Y - 36R
88K
89K
	89K
	PS00107
	A10-A33
	Y

	1ke9
	LS5
	13G - 16G
15Y - 36R
88K
89K
	89K
	PS00107
	A10-A33
	Y

	1kpe
	ADW
	105G - 102S
106Q - 101G
22I - 25K
27I - 21K
	105G
106Q
	PS00892
	B99-B117
	Y

	1kv1
	BMU
	30V - 38V
31C - 38V
33G - 36G
35Y - 56S
	None
	PS01351
	A59-A162
	NA

	1kv2
	B96
	30V - 38V
31G - 38V
111A - 158V
159N - 162C
159N - 163Q
63I - 67R
	38V
111A
67R
	PS00008
PS01351
	A110-A115
A59-A162
	Y

	1m51
	TSX
	289G - 293L
296M - 293L
531G -299S
523G - 520D
524K -520D
338G - 371Q
	289G - 293L
296M - 293L
338G
	Not Available
	NA

	1m7q
	DQO
	30V - 38V
21G - 38V
111A - 158V
112D - 116I
	38ZV
111A
112D
	PS00008
PS00107
	A110-A115
A30-A54
	Y

	1nhx
	FTB
	289G - 293L
296M - 293L
531G -299S
344D - 348I
344D - 340S
	289G - 293L
296M - 293L
531G
334D
	Not Available
	NA

	1nmx
	FDM
	None
	None
	PS00008
PS01331
	A102-A107
A94-A106
	N

	1nmy
	FDM
	None
	None
	PS00008
PS01331
	A102-A107
A94-A106
	N

	1nvq
	UCN
	23V - 15L
23V - 16G
87C - 90G
138L - 90G
	23V - 15L
23V - 16G
87C - 90G
90G
	PS00107
PS50011
	A15-A38
A9-A265
	Y

	1nvr
	STU
	18G - 21G
15L - 23V
16G - 23V
87C - 90G
	15L - 23V
16G - 23V
87C - 90G
	PS00107
PS50011
	A15-A38
A9-A265
	Y

	1nvs
	UCM
	18G - 21G
15L - 23V
16G - 23V
90G - 138L
91Q - 94D
139D - 142D
139D - 143N
	15L - 23V
16G - 23V
90G
91Q
	PS00107
PS50011
	A15-A38
A9-A265
	Y

	1nxk
	STU
	A73G - A76G
A70L - A78V
A142D - A195T
B73G - B76G
B71G - B78V
B70L - B78V
C73G - C76G
C71G - C78V
D73G - D76G
	A73G
A70L - A78V
A142D
B73G
B71G - B78V
B70L - B78V
C73G
C71G - C78V
D73G - D76G
	PS00008
PS00107
PS50011
PS00107
PS50011
PS50011
PS00005
PS50011
PS00107
PS50011
	D71-D76
D70-D93
D64-D325
C70-C93
C64-C325
B64-B325
E70-E93
E64-E325
B70-B93
B64B325
	Y

	1o3p
	655
	189D - 17I
191C - 194D
197G - 194D
192Q - 143K
196G - 213V
	189D
191C - 194D
194D
192Q
213V
	MER00195
PS00134
PS00135
	B16-B240
B53-B58
B189-B200
	Y

	1o41
	300
	15R - 19R
36S - 42A
39T - 42A
	36S
	PS50001
	A7-A104
	NA

	1o42
	843
	15R - 19R
36S - 42A
39T - 42A
74T - 77T
93A - 96L
	36S
74T
96L
	PS00005
PS00005
PS50001
	A38-A40
A106-A108
A7-A104
	Y

	1o43
	821
	36S - 42A
39T - 42A
74T - 77T
93A - 96L
	36S
74T
96L
	PS00005
PS50001
	A106-A108
A7-A104
	NA

	1o44
	852
	36S - 42A
39T - 42A
74T - 77T
93A - 96L
	36S
39T
74T
96L
	Not Available
	NA

	1o45
	687
	39T - 42A
74T - 77T
93A - 96L
	74T
96L
	PS00005
PS50001
	A106-A108
A7-A104
	NA

	1o46
	903
	39T - 42A
74T - 77T
93A - 96L
	39T
74T
96L
	PS00005
PS00005
PS50001
	A38-A40
A106-A108
A7-A104
	Y

	1o47
	822
	74T - 77T
93A - 96L
	74T
96L
	PS00005
PS50001
	A106-A108
A7-A104
	NA

	1o48
	853
	36S - 42A
39T - 42A
74T - 77T
93A - 96L
	36S
74T
96L
	PS00005
PS00005
PS50001
	A38-A40
A106-A108
A7-A104
	Y

	1o49
	493
	74T - 77T
93A - 96L
	74T
96L
	PS00005
PS00005
PS50001
	A38-A40
A106-A108
A7-A104
	NA

	1o4a
	197
	93A - 96L
36S - 42A
	96L
36S
	PS00005
PS00005
PS50001
	A38-A40
A106-A108
A7-A104
	NA

	1o4b
	876
	36S - 42A
39T - 42A
93A - 96L
	36S
39T
96L
	PS00005
PS00005
PS50001
	A38-A40
A106-A108
A7-A104
	Y

	1o4d
	262
	36S - 42A
39T - 42A
	36S
	PS50001
	A7-A104
	NA

	1o4e
	299
	36S - 42A
39T - 42A
	36S
	PS50001
	A7-A104
	NA

	1o4f
	790
	36S - 42A
39T - 42A
	36S
	PS00005
PS50001
	A38-A40
A7-A104
	Y

	1o4g
	I59
	36S - 42A
39T - 42A
	36S
39T
	PS00005
PS00005
PS50001
	A38-A40
A106-A108
A7-A104
	Y

	1o4h
	772
	36S - 42A
39T - 42A
	36S
39T
	PS00005
PS50001
	A106-A108
A7-A104
	NA

	1o4i
	219
	39T - 42A
	39T
	PS00005
PS00005
PS50001
	A38-A40
A106-A108
A7-A104
	Y

	1o4j
	IS2
	36S - 42A
39T - 42A
	36S
39T
	PS00005
PS50001
	A38-A40
A7-A104
	Y

	1o4k
	PSN
	36S - 42A
39T - 42A
	36S
	PS00005
PS50001
	A106-A108
A7-A104
	NA

	1o4o
	HPS
	36S - 42A
39T - 42A
93A - 96L
	36S
93A
	PS00005
PS50001
	A38-A40
A7-A104
	Y

	1o4p
	791
	39T - 42A
	39T
	PS00005
PS50001
	A38-A40
A7-A104
	Y

	1o4q
	256
	None
	None
	PS00005
PS00005
PS50001
	A38-A40
A106-A108
A7-A104
	N

	1o4r
	787
	36S - 42A
39T - 42A
	36S
39T
	PS00005
PS50001
	A38-A40
A7-A104
	Y

	1o9u
	ADZ
	111R - 133D
	133D
	PS00107
	A62-A86
	Y

	1ogu
	ST8
	85Q - 135I
	85Q
	PS00107
	A10-A33
	N

	1oi9
	N20
	None
	None
	PS00006
PS00107
PS00107
PS00292
	A232-A235
A10-A33
C10-C33
D211-D242
	N

	1oiq
	HDU
	10I - 18V
11G - 18V
85Q - 135I
145D - 148L
	10I
11G
85Q
145D
	PS00107
	A10-A33
	Y

	1oir
	HDY
	10I - 18V
11G - 18V
13G - 16G
	10I - 18V
11G - 18V
13G
	PS00107
	A10-A33
	Y

	1oit
	HDT
	11G - 18V
132N - 144A
89K - 93A
	11G - 18V
132N - 144A
89K
	PS00107
	A10-A33
	Y

	1oiu
	N76
	None
	None
	PS00006
PS00107
PS00006
PS00107
PS00292
	A232-A235
A10-A33
D340-D343
C10-C33
D211-D242
	N

	1oiy
	N41
	None
	None
	PS00006
PS00107
PS00006
PS00107
PS00292
	A232-A235
A10-A33
D340-D343
C10-C33
D211-D242
	N

	1oku
	PFF
	None
	None
	Not Available
	NA

	1okw
	FCL
	None
	None
	Not Available
	NA

	1oky
	STO
	88L - 96V
89G - 96V
91G - 94S
	88L - 96V
89G - 96V
91G
	PS00107
	A88-A111
	Y

	1okz
	UCN
	88L - 96V
89G - 96V
91G - 94S
	88L - 96V
89G - 96V
91G
	PS00107
	A88-A111
	Y

	1opl
	P16
	268G - 274Q
339Y - 390V
340G - 390V
	268G
339Y
340G
	PS00107
PS00107
	A267-A290
B267-B290
	Y

	1ouk
	084
	30V - 28V
35Y - 56S
111A - 158V
159N - 162C
159N - 163E
	30V - 38V
111A
	PS00008
PS00107
	A110-A115
A30-A54
	Y

	1ouy
	094
	31G - 38V
33G - 36G
111A - 158V
	31G - 38V
111A
	PS00008
PS00107
	A110-A115
A30-A54
	Y

	1ove
	358
	111A - 158V
	111A
	PS00008
PS00107
	A110-A115
A30-A54
	Y

	1owd
	497
	191D - 2I
193C - 196D
194Q - 141K
	191D
193C
194Q
	MER00195
PS00134
PS00135
	A1-A242
A41-A46
A191-A202
	Y

	1owe
	675
	154K - 208Q
210D - 207C
2I - 205D
	208Q
207C
205D
	MER00195
PS00134
PS00135
	A1-A256
A50-A55
A205-A216
	Y

	1owh
	239
	208Q - 154K
207C - 210D
205D - 2I
	208Q
207C
205D
	MER00195
PS00134
PS00135
	A1-A256
A50-A55
A205-A216
	Y

	1owi
	426
	191D - 2I
193C - 196D
194Q - 141K
215V - 198G
215V - 199G
	191D
193C
194Q
215V
	MER00195
PS00134
PS00135
	A1-A242
A41-A46
A191-A202
	Y

	1owj
	155
	191D - 2I
193C - 196D
215V - 199G
	191D
193C
215V
	MER00195
PS00134
PS00135
	A1-A242
A41-A46
A191-A202
	Y

	1owk
	303
	191D - 2I
193C - 196D
194Q - 141K
215V - 198G
215V - 199G
	191D
193C
194Q
215V
	MER00195
PS00134
PS00135
	A1-A242
A41-A46
A191-A202
	Y

	1oz1
	FPH
	35Y - 56S
33G - 36G
30V - 38V
31G - 38V
	None
	PS00107
PS01351
	A30-A54
A59-A162
	Y

	1p2a
	5BN
	11G - 18V
	11G - 18V
	PS00107
	A10-A33
	Y

	1p4m
	FMN
	71S - 86E
73G - 84S
26G - 29Q
27S - 30L
28K - 31G
	71S
26G
27S
	Not Available
	NA

	1p5e
	TBS
	None
	None
	PS00107
PS00107
	A10-A33
C10-C33
	Y

	1p5z
	AR3
	None
	None
	PS00017
	B28-B35
	Y

	1p60
	DCZ
	None
	None
	PS00017
PS00017
	B28-B35
A28-A35
	N

	1p61
	DCZ
	None
	None
	PS00017
	B28-B35
	Y

	1p62
	GEO
	None
	None
	PS00017
	B28-B35
	Y

	1pf8
	SU9
	11G - 18V
	None
	PS00107
	A10-A33
	Y

	1pkd
	UCN
	13G - 16G
	13G
89K
	PS00107
PS00107
	A10-A33
C10-C33
	Y

	1pmn
	984
	145V - 127L
145V - 128N
78V - 70I
78V - 71G
151A - 197V
	145V
78V - 70I
78V - 71G
151A
	PS01351
	A99-A201
	NA

	1pmq
	880
	70I - 78V
71G - 78V
73G - 76G
145V - 127L
	70I - 78V
71G - 78V
73ZG
145V
	PS01351
	A99-A201
	NA

	1pmu
	9HP
	89N - 148L
150D - 197V
71G - 74A
76G - 74A
	148L
	PS01351
	A99-A201
	NA

	1pmv
	537
	73G - 76G
147E - 125S
206L - 194N
	147E
	PS01351
	A99-A201
	NA

	1pxi
	CK1
	13G - 16G
15Y - 36R
132N - 144A
	13G
132N - 144A
	PS00107
	A10-A33
	Y

	1pxj
	CK2
	13G - 16G
132N - 144A
	13G
132N - 144A
	PS00107
	A10-A33
	Y

	1pxk
	CK3
	132N - 144A
	132N - 144A
	PS00107
	A10-A33
	Y

	1pxl
	CK4
	89K - 93A
	89K
	PS00107
	A10-A33
	Y

	1pxm
	CK5
	None
	None
	PS00107
	A10-A33
	N

	1pxn
	CK6
	None
	None
	PS00107
	A10-A33
	N

	1pxo
	CK7
	13G-16G
132N - 144A
	13G
132N - 144A
	PS00107
	A10-A33
	Y

	1pxp
	CK8
	None
	None
	PS00107
	A10-A33
	N

	1pye
	PM1
	None
	None
	PS00107
	A10-A33
	N

	1q3d
	STO
	65G - 68G
63G - 70V
	65G
63G - 70V
	PS00107
PS00107
	A62-A86
B62-B86
	Y

	1q3w
	ATU
	63G - 70V
65G - 68G
133D - 111R
	None
	PS00107
PS00107
	A62-A86
B62-B86
	Y

	1q41
	IXM
	63G - 70V
	63G - 70V
	PS00107
PS00107
	A62-A86
B62-B86
	Y

	1q4l
	679
	65G - 68G
63G - 70V
	65G
63G - 70V
	PS00001
PS00107
PS00001
PS00107
	A64-A67
A62-A86
B64-B67
B62-B86
	Y

	1q61
	MG8
	15V - 19L
155E - 159S
	15V
155E
	PS00006
PS00107
	A345-A348
A273-A295
	Y

	1qcf
	PP1
	273L - 281V
	273L - 281V
	Not Available
	NA

	1qpd
	STU
	322G - 372V
322G - 319M
251L - 259V
252G - 259V
302R - 317E
	322G
322G - 319M
251L - 259V
252G - 259V
317E
	PS00006
PS00008
	A323-A326
A252-A257
	Y

	1qpe
	PP2
	251L - 259V
252G - 259V
322G - 372V
	251L - 259V
252G - 259V
322G
	PS00006
PS00107
	A323-A326
A251-A273
	Y

	1qpj
	STU
	322G - 372V
321N - 372V
251L - 259V
252G - 259V
	322G
321N
251L - 259V
252G - 259V
	PS00006
PS00107
	A323-A326
A251-A273
	Y

	1r78
	FMD
	None
	None
	PS00107
	A10-A33
	N

	1rhf
	EPE
	88S - 25S
	88S
	PS50835
	B1-B88
	NA

	1sc8
	2IN
	192Q - 143K
191C - 194D
213V - 196G
213V - 197G
	192Q
191C
213V
	MER00195
PS00134
PS00135
	U5-U240
U53-U58
U189-U200
	Y

	1smh
	MG8
	12Q-16K
13E-17E
16K-20A
	None
	PS00005
PS00006
	A14-A16
A14-A17
	Y

	1sqa
	UI1
	205D - 2I
207C - 210D
208Q - 154K
	205D
207C
208Q
	MER00195
PS00134
PS00135
	A1-A256
A50-A55
A205-A216
	Y

	1sqo
	UI2
	205D - 2I
207C - 210D
208Q - 154K
	205D
207C
208Q
	MER00195
PS00134
PS00135
	A1-A256
A50-A55
A205-A216
	Y

	1sqt
	UI3
	191D - 2I
193C - 196D
194Q - 141K
199G - 196D
	191D
193C
194Q
	MER00195
PS00135
	A1-A242
A191-A202
	Y

	1ucn
	TRS
	None
	None
	Not Available
	NA

	1uei
	UTP
	None
	None
	PS00005
PS00017
PS00005
PS00017
	B31-B33
B27-B34
A31-A33
A27-A34
	N

	1uej
	CTN
	None
	None
	PS00017
PS00017
	A27-A34
B27-B34
	Y

	1urw
	I1P
	None
	None
	PS00107
	A10-A33
	Y

	1uu3
	LY4
	89G - 96V
91G - 94S
	89G - 96V
91G
	PS00008
PS00107
	A91-A96
A88-A111
	Y

	1uu7
	BI2
	165G - 213L
91G - 94S
88L - 96V
89G - 96V
	165G
88L - 96V
89G - 96V
	PS00107
	A88-A111
	Y

	1uu8
	BI1
	165G - 213L
89G - 96V
	165G
89G - 96V
	PS00107
	A88-A111
	Y

	1uv5
	BRW
	111R - 133D
63G - 70V
	133D
63G
	PS00107
	B62-B86
	Y

	1uvr
	BI8
	88L - 96V
89G - 96V
	None
	PS00107
	A88-A111
	Y

	1uwh
	BAX
	496A - 500E
	500E
	PS00107
PS00107
	B462-B482
A462-A482
	Y

	1uwj
	BAX
	None
	None
	PS00107
PS00107
	B462-B482
A462-A482
	Y

	1v1k
	3FP
	89K - 93A
10I - 18V
13G - 16G
	10I - 18V
13G
	PS00107
	A10-A33
	Y

	1v4s
	MRK
	65T - 67E
64S - 250R
456A - 460A
455V - 458K
	65T
64S
	PS00006
	A64-A67
	Y

	1vj9
	5IN
	189D - 17I
191C - 194D
197G - 194D
197G - 213V
196G - 213V
	189D
191C
213V
	MER00195
PS00134
PS00135
	U5-U240
U53-U58
U189-U200
	Y

	1vja
	7IN
	189D - 17I
191C - 194D
192Q - 143K
197G - 194D
196G - 213V
	189D
191C
192Q
213V
	MER00195
PS00134
PS00135
	U5-U240
U53-U58
U189-U200
	Y

	1vyz
	N5B
	13G - 16G
88K - 92D
89K - 93A
132N - 144A
	None
	PS00107
	A10-A33
	Y

	2hck
	QUE
	273L - 281V
274G - 281V
343K - 394V
344G - 394V
	273L - 281V
274G - 281V
343K
344G
	PS00006
PS00107
PS00006
PS00107
	B345-B348
B273-B295
A345-A348
A273-A295
	Y

	2br1
	PFP
	16G - 23V
87C - 90G
	16G - 23V
87C - 90G
	Not Available
	NA

	2brb
	PFQ
	15L - 23 V
16G - 23V
87C - 90G
90G - 138L
	15L - 23 V
16G - 23V
87C - 90G
90G
	Not Available
	NA

	2brg
	DFY
	16G - 23V
87C - 90G
	16G - 23V
87C - 90G
	Not Available
	NA

	2brh
	DFW
	15L - 23 V
16G - 23V
87C - 90G
91E - 94D
	15L - 23 V
16G - 23V
87C - 90G
	Not Available
	NA

	2brm
	DFZ
	87C - 90G
91E - 94D
	87C - 90G
	Not Available
	NA

	2brn
	DF1
	87C - 90G
90G - 138L
91E - 94D
	87C - 90G
90G
	Not Available
	NA

	2bro
	DF2
	16G - 23V
18G - 20Y
87C - 90G
	16G - 23V
87C - 90G
	Not Available
	NA

	1iep
	STI
	249G - 252Q
251G - 254G
	None
	PS00107
PS50011
PS00107
PS50011
	A248-A271
A242-A493
B248-B271
B242-B493
	Y

	1fpu
	PRC
	None
	None
	PS00107
PS50011
PS00107
PS50011
	A248-A271
A242-A493
B248-B271
B242-B493
	N

	1opj
	STI
	268G - 270G
268G - 271Q
270G - 273G
	None
	PS00107
PS50011
PS00107
PS50011
	A267-A290
A261-A512
B267-B290
B261-B512
	Y

	1opk
	P16
	268G - 271Q
270G - 273G
	268G
	PS00107
PS50011
	A267-A290
A261-A512
	Y

	1opl
	P16
	268G - 271Q
270G - 273G
	268G
	PS00107
PS50011
PS00107
PS50011
	A267-A290
A261-A512
B267-B290
B261-B512
	Y

	1t46
	STI
	None
	None
	PS00107
PS50011
	A595-A623
A589-A935
	Y

	1xbb
	STI
	377L - 385V
378G - 385V
380G - 383G
382F - 405K
	377L - 385V
378G - 385V
380G
	PS00107
PS50011
	A377-A402
A371-A631
	Y

	1xbc
	STO
	380G - 383G
	380G
	PS00107
PS50011
REP00306
	A377-A402
A371-A631
A494-A498
	Y


From above data, a new table was derived that contained the number of dehydrons surrounding the ligand, the number of dehydrons wrapped, and whether the active site region encapsulated any dehydron.

Table 2: Number of neighboring dehydrons, number of wrapped dehydrons, and presence / absence of dehydrons in the active site region (where Y – Yes, N – No, NA – Not Applicable)
	PDB
ID
	HET
ID
	Neighboring Dehydrons
	Wrapped Dehydrons
	Dehydron in Active Site Region

	 
	 
	 
	 
	 

	1a9u
	SB2
	4
	0.5
	Y

	1aq1
	STU
	0
	0
	N

	1b55
	ITS
	2
	1
	Y

	1bhf
	1PA
	5
	0.5
	NA

	1bl6
	SB6
	0
	0
	Y

	1bl7
	SB4
	4
	0.5
	Y

	1bmk
	SB5
	3
	2
	Y

	1bwn
	4IP
	1
	1
	Y

	1byg
	STU
	5
	3
	Y

	1c5w
	ESI
	4
	1.5
	Y

	1c5x
	ESI
	4
	1
	Y

	1c5y
	ESP
	5
	1.5
	Y

	1di8
	DTQ
	3
	0
	Y

	1di9
	MSQ
	5
	0.5
	Y

	1dm2
	HMD
	1
	0.5
	Y

	1e1x
	NW1
	2
	0.5
	Y

	1e2e
	AF3
	2
	0
	Y

	1e8z
	STU
	1
	0
	Y

	1e9h
	INR
	1
	0
	Y

	1efn
	PBM
	0
	0
	NA

	1ejn
	AGB
	3
	1.5
	Y

	1f5k
	BAM
	5
	1.5
	Y

	1f5l
	AMR
	2
	1
	Y

	1f92
	UKP
	3
	1
	Y

	1fbz
	CC1
	6
	1.5
	Y

	1fv9
	172
	2
	1
	NA

	1fvt
	106
	2
	0.5
	Y

	1fvv
	107
	2
	0.5
	N

	1g5s
	I17
	0
	0
	Y

	1gi7
	120
	5
	2.5
	Y

	1gi8
	BMZ
	5
	2.5
	Y

	1gi9
	123
	5
	2.5
	Y

	1gih
	1PU
	2
	1
	Y

	1gii
	1PU
	2
	1
	Y

	1gij
	2PU
	1
	0.5
	Y

	1gj7
	132
	4
	2.5
	Y

	1gj8
	133
	5
	2.5
	Y

	1gj9
	134
	4
	2.5
	Y

	1gja
	135
	5
	2.5
	Y

	1gjb
	130
	5
	2.5
	Y

	1gjc
	130
	5
	2.5
	Y

	1gjd
	136
	5
	2.5
	Y

	1gng
	TMN
	0
	0
	NA

	1gz8
	MBP
	0
	0
	Y

	1h00
	FAP
FCP
	1
	0
	Y

	1h01
	FAL
FBL
	3
	0
	Y

	1ho7
	MFP
MFQ
	2
	0
	Y

	1h08
	BYP
BWP
	1
	0
	Y

	1h0v
	UN4
	3
	0
	Y

	1h0w
	207
	2
	0
	Y

	1h10
	ITS
	4
	1
	Y

	1h1q
	2A6
	0
	0
	N

	1h1r
	6CP
	0
	0
	Y

	1h1s
	4SP
	0
	0
	N

	1h8f
	EPE
	0
	0
	Y

	1ian
	D13
	0
	0
	NA

	1ijr
	CC0
	3
	1
	N

	1jsv
	U55
	3
	0.5
	Y

	1jvp
	LIG
	4
	0
	Y

	1ke5
	LS1
	3
	0.5
	Y

	1ke6
	LS2
	4
	1
	Y

	1ke7
	LS3
	4
	1
	Y

	1ke8
	LS4
	3
	0.5
	Y

	1ke9
	LS5
	4
	0.5
	Y

	1kpe
	ADW
	4
	1
	Y

	1kv1
	BMU
	4
	0
	NA

	1kv2
	B96
	6
	1.5
	Y

	1m51
	TSX
	6
	2.5
	NA

	1m7q
	DQO
	4
	1.5
	Y

	1nhx
	FTB
	5
	3
	NA

	1nmx
	FDM
	0
	0
	N

	1nmy
	FDM
	0
	0
	N

	1nvq
	UCN
	4
	3.5
	Y

	1nvr
	STU
	4
	3
	Y

	1nvs
	UCM
	7
	3
	Y

	1nxk
	STU
	3
	2
	Y

	1o3p
	655
	5
	3
	Y

	1o41
	300
	3
	0.5
	NA

	1o42
	843
	5
	1.5
	Y

	1o43
	821
	4
	1.5
	NA

	1o44
	852
	4
	2
	NA

	1o45
	687
	3
	1
	NA

	1o46
	903
	3
	1.5
	Y

	1o47
	822
	2
	1
	NA

	1o48
	853
	4
	1.5
	Y

	1o49
	493
	2
	1
	NA

	1o4a
	197
	2
	1
	NA

	1o4b
	876
	3
	1.5
	Y

	1o4d
	262
	2
	0.5
	NA

	1o4e
	299
	2
	0.5
	NA

	1o4f
	790
	2
	0.5
	Y

	1o4g
	I59
	2
	1
	Y

	1o4h
	772
	2
	1
	NA

	1o4i
	219
	1
	0.5
	Y

	1o4j
	IS2
	2
	1
	Y

	1o4k
	PSN
	2
	0.5
	NA

	1o4o
	HPS
	3
	1
	Y

	1o4p
	791
	1
	0.5
	Y

	1o4q
	256
	0
	0
	N

	1o4r
	787
	2
	1
	Y

	1o9u
	ADZ
	1
	0.5
	Y

	1ogu
	ST8
	1
	0.5
	N

	1oi9
	N20
	0
	0
	N

	1oiq
	HDU
	4
	2
	Y

	1oir
	HDY
	3
	2.5
	Y

	1oit
	HDT
	3
	2.5
	Y

	1oiu
	N76
	0
	0
	N

	1oiy
	N41
	0
	0
	N

	1oku
	PFF
	0
	0
	NA

	1okw
	FCL
	0
	0
	NA

	1oky
	STO
	3
	2.5
	Y

	1okz
	UCN
	3
	2.5
	Y

	1opl
	P16
	3
	1.5
	Y

	1ouk
	084
	5
	1.5
	Y

	1ouy
	094
	3
	1.5
	Y

	1ove
	358
	1
	0.5
	Y

	1owd
	497
	3
	1.5
	Y

	1owe
	675
	3
	1.5
	Y

	1owh
	239
	3
	1.5
	Y

	1owi
	426
	5
	2
	Y

	1owj
	155
	3
	1.5
	Y

	1owk
	303
	5
	2
	Y

	1oz1
	FPH
	4
	0
	Y

	1p2a
	5BN
	1
	1
	Y

	1p4m
	FMN
	5
	1.5
	NA

	1p5e
	TBS
	0
	0
	Y

	1p5z
	AR3
	0
	0
	Y

	1p60
	DCZ
	0
	0
	N

	1p61
	DCZ
	0
	0
	Y

	1p62
	GEO
	0
	0
	Y

	1pf8
	SU9
	1
	0
	Y

	1pkd
	UCN
	1
	0.5
	Y

	1pmn
	984
	5
	3
	NA

	1pmq
	880
	4
	3
	NA

	1pmu
	9HP
	4
	0.5
	NA

	1pmv
	537
	3
	0.5
	NA

	1pxi
	CK1
	3
	1.5
	Y

	1pxj
	CK2
	2
	1.5
	Y

	1pxk
	CK3
	1
	1
	Y

	1pxl
	CK4
	1
	0.5
	Y

	1pxm
	CK5
	0
	0
	N

	1pxn
	CK6
	0
	0
	N

	1pxo
	CK7
	2
	1.5
	Y

	1pxp
	CK8
	0
	0
	N

	1pye
	PM1
	0
	0
	N

	1q3d
	STO
	2
	1.5
	Y

	1q3w
	ATU
	3
	0
	Y

	1q41
	IXM
	1
	1
	Y

	1q4l
	679
	2
	1.5
	Y

	1q61
	MG8
	2
	1
	Y

	1qcf
	PP1
	1
	1
	NA

	1qpd
	STU
	5
	4
	Y

	1qpe
	PP2
	3
	2.5
	Y

	1qpj
	STU
	4
	3
	Y

	1r78
	FMD
	0
	0
	N

	1rhf
	EPE
	1
	0.5
	NA

	1sc8
	2IN
	4
	1.5
	Y

	1smh
	MG8
	3
	0
	Y

	1sqa
	UI1
	3
	1.5
	Y

	1sqo
	UI2
	3
	1.5
	Y

	1sqt
	UI3
	4
	1.5
	Y

	1ucn
	TRS
	0
	0
	NA

	1uei
	UTP
	0
	0
	N

	1uej
	CTN
	0
	0
	Y

	1urw
	I1P
	0
	0
	Y

	1uu3
	LY4
	2
	1.5
	Y

	1uu7
	BI2
	4
	2.5
	Y

	1uu8
	BI1
	2
	1.5
	Y

	1uv5
	BRW
	2
	1
	Y

	1uvr
	BI8
	2
	0
	Y

	1uwh
	BAX
	1
	0.5
	Y

	1uwj
	BAX
	0
	0
	Y

	1v1k
	3FP
	3
	1.5
	Y

	1v4s
	MRK
	4
	1
	Y

	1vj9
	5IN
	5
	1.5
	Y

	1vja
	7IN
	5
	2
	Y

	1vyz
	N5B
	4
	0
	Y

	2hck
	QUE
	4
	3
	Y

	2br1
	PFP
	2
	2
	NA

	2brb
	PFQ
	4
	3.5
	NA

	2brg
	DFY
	2
	2
	NA

	2brh
	DFW
	4
	3
	NA

	2brm
	DFZ
	2
	1
	NA

	2brn
	DF1
	3
	1.5
	NA

	2bro
	DF2
	3
	2
	NA

	1iep
	STI
	2
	0
	Y

	1fpu
	PRC
	0
	0
	N

	1opj
	STI
	3
	0
	Y

	1opk
	P16
	2
	0.5
	Y

	1opl
	P16
	2
	0.5
	Y

	1t46
	STI
	0
	0
	Y

	1xbb
	STI
	4
	2.5
	Y

	1xbc
	STO
	1
	0.5
	Y


All the proteins were grouped depending on the number of dehydrons present in the vicinity of the ligand, and also depending on the number of dehydrons wrapped by the ligand. The grouping gave the number of proteins having ‘n’ number of dehydrons in the vicinity of the ligand and ‘n’ number of dehydrons wrapped by the ligand. Also, number of proteins with or without a dehydron in active site region was counted. There was also additional case of ‘Not Applicable’ or ‘NA’ for dehydrons in active site region.

The final values were as follows:

Table 3a: Number of PDB Kinases with ‘n’ number of dehydrons in the ligand vicinity and percentage values
Table 3b: Number of PDB Kinases with ‘n’ number of wrapped dehydrons and percentage values

Table 3a





Table 3b
	Number of Dehydrons
	Number of PDB Kinases
	Percentage
	 
	Number of Wrapped Dehydrons
	Number  of PDB Kinases
	Percentage

	0
	36
	18.65%
	 
	0
	56
	29.02%

	1
	22
	11.40%
	 
	0.5
	32
	16.58%

	2
	37
	19.17%
	 
	1
	30
	15.54%

	3
	37
	19.17%
	 
	1.5
	34
	17.62%

	4
	33
	17.10%
	 
	2
	10
	5.18%

	5
	24
	12.44%
	 
	2.5
	18
	9.33%

	6
	3
	1.55%
	 
	3
	10
	5.18%

	7
	1
	0.52%
	 
	3.5
	2
	1.04%

	Total
	193
	100.00%
	 
	4
	1
	0.52%

	>=2
	135
	69.95%
	 
	Total
	193
	100.00%

	<2
	58
	30.05%
	 
	<2
	152
	78.76%

	
	
	 
	
	>=2
	41
	21.24%


Table 4: Number of PDB Kinases with or without dehydrons in active site region and the percentage values
	Dehydrons
in Active Site Region
	Number of PDB Kinases
	Percentage

	N
	20
	10.36%

	NA
	36
	18.65%

	Y
	137
	70.98%

	Total
	193
	100.00%


These values were plotted in form of histograms as follows:

Fig. 14: Histogram for number of protein kinases with ‘n’ number of dehydrons in the ligand vicinity
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Fig. 15: Histogram for number of protein kinases with ‘n’ number of dehydrons wrapped by the ligand
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Fig. 16: Histogram for number of protein kinases with or without dehydrons in the active site region
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The results showed that roughly 70% of the protein structures analyzed in the research study had two or more dehydrons in the vicinity of the ligand. To further signify the importance of the dehydrons, an equal amount of proteins showed presence of dehydrons in the active site region. There were only around 20% of cases in which the ligands actually wrapped the dehydrons leading to energetic and thermodynamic advantages that can promote higher potency as well as higher selectivity as seen in the results reported earlier. The results corroborate our proposal to use dehydrons as a feature in drug design to potentially improve the whole process. The procedure involves identification of strategically positioned dehydrons that are non-conserved across a set of proteins. The drug design scheme should then ensure the presence of aliphatic carbonaceous groups of the inhibitor molecule at the protein-ligand interface, subsequently leading to water removal that benefits the association. The ligand should strengthen the dehydron rather than causing steric changes resulting in loss of backbone dehydrons, which is unfavorable. Thus, the dehydron pattern can be utilized successfully as a marker for drug design.

CONCLUSION

The main aim of the thesis was to demonstrate the significance of wrapping the dehydrons in protein-ligand interaction, which was adequately shown in 1MEM and 1TU6. The scenarios of 3FIV and 4FIV illustrated the non-conservation of dehydrons across species, thereby potentially affecting protein-ligand binding affinity. Another aim of the study was to validate the affect of wrapping of dehydrons and non-conservation of dehydron pattern on potency as well as selectivity. The results related to PDB entries 1IA8, 1NVQ, 1NVR, and 1NVS showed that the wrapping of the active site dehydrons of checkpoint protein kinase by inhibitor UCN led to higher potency compared with other inhibitors. The results pertaining to 1NVQ, 1OKZ, and 1PKD highlighted enhancement in selectivity of inhibitor UCN against checkpoint protein kinase as compared with other kinases, owing to difference in dehydron pattern across these proteins. Improving upon efficacy and selectivity of inhibitors also leads to drugs with fewer side effects.

Final aim of the study was to include statistical analysis of dehydrons across a large set of proteins. About 70% of the 193 protein kinases analyzed in the study had dehydrons in the ligand vicinity as well as in the active site region.

The impact that wrapping of dehydrons has on binding affinity, and the non-conservation of dehydrons across proteins, combined with the significant role of dehydrons in protein-ligand interaction, makes dehydron a worthy marker in drug design process to potentially improve upon efficacy as well as selectivity of the resultant medicines.

LIMITATIONS & FUTURE RESEARCH

One major limitation of the study was the publicly available protein structure data. The objective was to analyze structures of same proteins belonging to different species, but bound to same ligand. PDB is, however, limited in the kind of structures deposited, and hence, it was difficult to find such entries among the kinase family of proteins. Non-conservation of dehydron pattern across such cases and the consequential impact on protein interaction as well as ligand binding can have immense implications on animal models used for drug validation. As the number of structures being deposited into PDB increases, it will be interesting to examine for such specific entries.

Dehydrons have been shown to influence protein interactions. With extensive research being carried out in interaction networks, it would be appealing to investigate the role of dehydrons in these complex networks, and subsequently, to attempt prediction of interactions in a protein given its dehydron pattern.

Contemporary research in protein structure has revealed inability of certain parts within a protein chain to maintain a definite structure of its own. These portions of proteins are also called as disordered regions. It would be an attracting proposition to inspect the correlation between dehydrons and disordered regions, and a possible combination of the two in improving our understanding about the intricacies of protein structure, potentially helping in drug discovery process.
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		1ke5		LS1		3		0.5		Y

		1ke6		LS2		4		1		Y

		1ke7		LS3		4		1		Y

		1ke8		LS4		3		0.5		Y

		1ke9		LS5		4		0.5		Y

		1kpe		ADW		4		1		Y

		1kv1		BMU		4		0		NA

		1kv2		B96		6		1.5		Y

		1m51		TSX		6		2.5		NA

		1m7q		DQO		4		1.5		Y

		1nhx		FTB		5		3		NA

		1nmx		FDM		0		0		N

		1nmy		FDM		0		0		N

		1nvq		UCN		4		3.5		Y

		1nvr		STU		4		3		Y

		1nvs		UCM		7		3		Y

		1nxk		STU		3		2		Y

		1o3p		655		5		3		Y

		1o41		300		3		0.5		NA

		1o42		843		5		1.5		Y

		1o43		821		4		1.5		NA

		1o44		852		4		2		NA

		1o45		687		3		1		NA

		1o46		903		3		1.5		Y

		1o47		822		2		1		NA

		1o48		853		4		1.5		Y

		1o49		493		2		1		NA

		1o4a		197		2		1		NA

		1o4b		876		3		1.5		Y

		1o4d		262		2		0.5		NA

		1o4e		299		2		0.5		NA

		1o4f		790		2		0.5		Y

		1o4g		I59		2		1		Y

		1o4h		772		2		1		NA

		1o4i		219		1		0.5		Y

		1o4j		IS2		2		1		Y

		1o4k		PSN		2		0.5		NA

		1o4o		HPS		3		1		Y

		1o4p		791		1		0.5		Y

		1o4q		256		0		0		N

		1o4r		787		2		1		Y

		1o9u		ADZ		1		0.5		Y

		1ogu		ST8		1		0.5		N

		1oi9		N20		0		0		N

		1oiq		HDU		4		2		Y

		1oir		HDY		3		2.5		Y

		1oit		HDT		3		2.5		Y

		1oiu		N76		0		0		N

		1oiy		N41		0		0		N

		1oku		PFF		0		0		NA

		1okw		FCL		0		0		NA

		1oky		STO		3		2.5		Y

		1okz		UCN		3		2.5		Y

		1opl		P16		3		1.5		Y

		1ouk		084		5		1.5		Y

		1ouy		094		3		1.5		Y

		1ove		358		1		0.5		Y

		1owd		497		3		1.5		Y

		1owe		675		3		1.5		Y

		1owh		239		3		1.5		Y

		1owi		426		5		2		Y

		1owj		155		3		1.5		Y

		1owk		303		5		2		Y

		1oz1		FPH		4		0		Y

		1p2a		5BN		1		1		Y

		1p4m		FMN		5		1.5		NA

		1p5e		TBS		0		0		Y

		1p5z		AR3		0		0		Y

		1p60		DCZ		0		0		N

		1p61		DCZ		0		0		Y

		1p62		GEO		0		0		Y

		1pf8		SU9		1		0		Y

		1pkd		UCN		1		0.5		Y

		1pmn		984		5		3		NA

		1pmq		880		4		3		NA

		1pmu		9HP		4		0.5		NA

		1pmv		537		3		0.5		NA

		1pxi		CK1		3		1.5		Y

		1pxj		CK2		2		1.5		Y

		1pxk		CK3		1		1		Y

		1pxl		CK4		1		0.5		Y

		1pxm		CK5		0		0		N

		1pxn		CK6		0		0		N

		1pxo		CK7		2		1.5		Y

		1pxp		CK8		0		0		N

		1pye		PM1		0		0		N

		1q3d		STO		2		1.5		Y

		1q3w		ATU		3		0		Y

		1q41		IXM		1		1		Y

		1q4l		679		2		1.5		Y

		1q61		MG8		2		1		Y

		1qcf		PP1		1		1		NA

		1qpd		STU		5		4		Y

		1qpe		PP2		3		2.5		Y

		1qpj		STU		4		3		Y

		1r78		FMD		0		0		N

		1rhf		EPE		1		0.5		NA

		1sc8		2IN		4		1.5		Y

		1smh		MG8		3		0		Y

		1sqa		UI1		3		1.5		Y

		1sqo		UI2		3		1.5		Y

		1sqt		UI3		4		1.5		Y

		1ucn		TRS		0		0		NA

		1uei		UTP		0		0		N

		1uej		CTN		0		0		Y

		1urw		I1P		0		0		Y

		1uu3		LY4		2		1.5		Y

		1uu7		BI2		4		2.5		Y

		1uu8		BI1		2		1.5		Y

		1uv5		BRW		2		1		Y

		1uvr		BI8		2		0		Y

		1uwh		BAX		1		0.5		Y

		1uwj		BAX		0		0		Y

		1v1k		3FP		3		1.5		Y

		1v4s		MRK		4		1		Y

		1vj9		5IN		5		1.5		Y

		1vja		7IN		5		2		Y

		1vyz		N5B		4		0		Y

		2hck		QUE		4		3		Y

		2br1		PFP		2		2		NA

		2brb		PFQ		4		3.5		NA

		2brg		DFY		2		2		NA

		2brh		DFW		4		3		NA

		2brm		DFZ		2		1		NA

		2brn		DF1		3		1.5		NA

		2bro		DF2		3		2		NA

		1iep		STI		2		0		Y

		1fpu		PRC		0		0		N

		1opj		STI		3		0		Y

		1opk		P16		2		0.5		Y

		1opl		P16		2		0.5		Y

		1t46		STI		0		0		Y

		1xbb		STI		4		2.5		Y

		1xbc		STO		1		0.5		Y





DehydronPattern

		PDB ID		HETID		Neighboring		Wrapped

		1a9u		SB2		30V - 38V
31C - 38V
35T - 56S
111A - 158V		35T

		1aq1		STU		None

		1b55		ITS		18K - 21S
41E - 51S		18K - 21S

		1bhf		1PA		156S - 162S
159T - 162S
135K - 139R
136D - 140E
143A - 140E		156S

		1bl6		SB6		None

		1bl7		SB4		33G - 36G
31G - 38V
30V - 38V
111A - 158V		38V

		1bmk		SB5		33G - 36G
31G - 38V
30V - 38V		30V - 38V
31G - 38V

		1bwn		4IP		18K - 21S		18K - 21S

		1byg		STU		204G - 207G
202G - 209V
201I - 209V
272G - 322V
250Q - 267E		204G
202G - 209V
201I - 209V
272G

		1c5w		ESI		191C - 194D
197G - 194D
143K - 192E
196G - 213V		194D
192E
213V

		1c5x		ESI		165H - 169Q
167E - 170Q
17I - 189D
192Q - 143K		189D
192Q

		1c5y		ESP		165H - 169Q
167E - 170Q
17I - 189D
191C - 194D
192Q - 143K		189D
191C
192Q

		1di8		DTQ		13G - 16V
15Y - 36R
207S - 211Q

		1di9		MSQ		31G - 38V
35Y - 56S
40A - 28S
179M - 175T
177D - 180T		31G

		1dm2		HMD		13G - 16G		13G

		1e1x		NW1		13G - 16G
132N - 144A		13G

		1e2e		AF3		20S - 24R
21T - 25K

		1e8z		STU		884D - 956E

		1e9h		INR		23N - 28E

		1efn		PBM

		1ejn		AGB		143K - 192Q
196G - 213V
195S - 43G		192Q
213V
195S						Lots of dehydrons

		1f5k		BAM		136C - 160V
17I - 189D
191C - 194D
196G - 213V
197G - 213V		189D
191C
213V

		1f5l		AMR		143K - 192Q
190S - 194D		192Q
190S

		1f92		UKP		17I - 189D
191C - 194D
192Q - 143K		189D
191C

		1fbz		CC1		B291S - B294L
B234S - B240S
A34S - A40S
A91S - A94L
A85R - A94L
A85R - A88T		B294L
A34S
A94L

		1fv9		172		198G - 215V
2I - 191D		215V
191D

		1fvt		106		93A - 89K
92D - 88K		89K

		1fvv		107		93A - 89K
92D - 88K		89K

		1g5s		I17

		1gi7		120		189D - 17I
191C - 194D
192Q - 143K
194D - 197G
196G - 213V		191C - 194D
192Q
194D
213V

		1gi8		BMZ		189D - 17I
191C - 194D
192Q - 143K
194D - 197G
196G - 213V		191C - 194D
192Q
194D
213V

		1gi9		123		189D - 17I
191C - 194D
192Q - 143K
194D - 197G
196G - 213V		191C - 194D
192Q
194D
213V

		1gih		1PU		10I - 18V
13G - 16G		10I-18V

		1gii		1PU		136N - 140A
132N - 144A		132N - 144A

		1gij		2PU		85Q - 135I		85Q

		1gj7		132		191C - 194D
192Q - 143K
194D - 197G
196G - 213V		191C - 194D
192Q
194D
213V

		1gj8		133		189D - 17I
191C - 194D
192Q - 143K
194D - 197G
196G - 213V		191C - 194D
192Q
194D
213V

		1gj9		134		191C - 194D
192Q - 143K
194D - 197G
196G - 213V		191C - 194D
192Q
194D
213V

		1gja		135		189D - 17I
191C - 194D
192Q - 143K
194D - 197G
196G - 213V		191C - 194D
192Q
194D
213V

		1gjb		130		189D - 17I
191C - 194D
192Q - 143K
194D - 197G
196G - 213V		191C - 194D
192Q
194D
213V

		1gjc		130		189D - 17I
191C - 194D
192Q - 143K
194D - 197G
196G - 213V		191C - 194D
192Q
194D
213V

		1gjd		136		189D - 17I
191C - 194D
192Q - 143K
194D - 197G
196G - 213V		191C - 194D
192Q
194D
213V

		1gng		TMN		None

		1gz8		MBP		None

		1h00		FAP		11G - 18V

				FCP

		1h01		FAL		88K
89K
13G - 16G

				FBL

		1ho7		MFP		11G - 18V
89K

				MFQ

		1h08		BYP		11G - 18V

				BWP

		1h0v		UN4		13G - 16G
15Y
132N - 144A

		1h0w		207		13G - 16G
132N - 144A

		1h10		ITS		16G - 21T
19I - 21T
84I - 77C
82T - 79Q		16G
19I

		1h1q		2A6

		1h1r		6CP

		1h1s		4SP

		1h8f		EPE

		1ian		D13		NONE

		1ijr		CC0		34S - 40S
37T - 40S
94L - 91S		34S
94L

		1jsv		U55		13G - 16G
89K - 93A
88K - 9+C742D		89K

		1jvp		LIG		13G - 16G
15Y - 36R
88K
89K

		1ke5		LS1		15Y - 36R
88K
89K		89K

		1ke6		LS2		13G - 16G
15Y - 36R
88K
89K		13G
89K

		1ke7		LS3		13G - 16G
15Y - 36R
88K
89K		13G
89K

		1ke8		LS4		15Y - 36R
88K
89K		89K

		1ke9		LS5		13G - 16G
15Y - 36R
88K
89K		89K

		1kpe		ADW		105G - 102S
106Q - 101G
22I - 25K
27I - 21K		105G
106Q

		1kv1		BMU		30V - 38V
31C - 38V
33G - 36G
35Y - 56S

		1kv2		B96		30V - 38V
31G - 38V
111A - 158V
159N - 162C
159N - 163Q
63I - 67R		38V
111A
67R

		1m51		TSX		289G - 293L
296M - 293L
531G -299S
523G - 520D
524K -520D
338G - 371Q		289G - 293L
296M - 293L
338G

		1m7q		DQO		30V - 38V
21G - 38V
111A - 158V
112D - 116I		38ZV
111A
112D

		1nhx		FTB		289G - 293L
296M - 293L
531G -299S
344D - 348I
344D - 340S		289G - 293L
296M - 293L
531G
334D

		1nmx		FDM

		1nmy		FDM

		1nvq		UCN		23V - 15L
23V - 16G
87C - 90G
138L - 90G		23V - 15L
23V - 16G
87C - 90G
90G

		1nvr		STU		18G - 21G
15L - 23V
16G - 23V
87C - 90G		15L - 23V
16G - 23V
87C - 90G

		1nvs		UCM		18G - 21G
15L - 23V
16G - 23V
90G - 138L
91Q - 94D
139D - 142D
139D - 143N		15L - 23V
16G - 23V
90G
91Q

		1nxk		STU		A73G - A76G
A70L - A78V
A142D - A195T
B73G - B76G
B71G - B78V
B70L - B78V
C73G - C76G
C71G - C78V
D73G - D76G		A73G
A70L - A78V
A142D
B73G
B71G - B78V
B70L - B78V
C73G
C71G - C78V
D73G - D76G

		1o3p		655		189D - 17I
191C - 194D
197G - 194D
192Q - 143K
196G - 213V		189D
191C - 194D
194D
192Q
213V

		1o41		300		15R - 19R
36S - 42A
39T - 42A		36S

		1o42		843		15R - 19R
36S - 42A
39T - 42A
74T - 77T
93A - 96L		36S
74T
96L

		1o43		821		36S - 42A
39T - 42A
74T - 77T
93A - 96L		36S
74T
96L

		1o44		852		36S - 42A
39T - 42A
74T - 77T
93A - 96L		36S
39T
74T
96L

		1o45		687		39T - 42A
74T - 77T
93A - 96L		74T
96L

		1o46		903		39T - 42A
74T - 77T
93A - 96L		39T
74T
96L

		1o47		822		74T - 77T
93A - 96L		74T
96L

		1o48		853		36S - 42A
39T - 42A
74T - 77T
93A - 96L		36S
74T
96L

		1o49		493		74T - 77T
93A - 96L		74T
96L

		1o4a		197		93A - 96L
36S - 42A		96L
36S

		1o4b		876		36S - 42A
39T - 42A
93A - 96L		36S
39T
96L

		1o4d		262		36S - 42A
39T - 42A		36S

		1o4e		299		36S - 42A
39T - 42A		36S

		1o4f		790		36S - 42A
39T - 42A		36S

		1o4g		I59		36S - 42A
39T - 42A		36S
39T

		1o4h		772		36S - 42A
39T - 42A		36S
39T

		1o4i		219		39T - 42A		39T

		1o4j		IS2		36S - 42A
39T - 42A		36S
39T

		1o4k		PSN		36S - 42A
39T - 42A		36S

		1o4o		HPS		36S - 42A
39T - 42A
93A - 96L		36S
93A

		1o4p		791		39T - 42A		39T

		1o4q		256		None

		1o4r		787		36S - 42A
39T - 42A		36S
39T

		1o9u		ADZ		111R - 133D		133D

		1ogu		ST8		85Q - 135I		85Q

		1oi9		N20		None

		1oiq		HDU		10I - 18V
11G - 18V
85Q - 135I
145D - 148L		10I
11G
85Q
145D

		1oir		HDY		10I - 18V
11G - 18V
13G - 16G		10I - 18V
11G - 18V
13G

		1oit		HDT		11G - 18V
132N - 144A
89K - 93A		11G - 18V
132N - 144A
89K

		1oiu		N76		None

		1oiy		N41		None

		1oku		PFF		None

		1okw		FCL		None

		1oky		STO		88L - 96V
89G - 96V
91G - 94S		88L - 96V
89G - 96V
91G

		1okz		UCN		88L - 96V
89G - 96V
91G - 94S		88L - 96V
89G - 96V
91G

		1opl		P16		268G - 274Q
339Y - 390V
340G - 390V		268G
339Y
340G

		1ouk		0 84		30V - 28V
35Y - 56S
111A - 158V
159N - 162C
159N - 163E		30V - 38V
111A

		1ouy		0 94		31G - 38V
33G - 36G
111A - 158V		31G - 38V
111A

		1ove		358		111A - 158V		111A

		1owd		497		191D - 2I
193C - 196D
194Q - 141K		191D
193C
194Q

		1owe		675		154K - 208Q
210D - 207C
2I - 205D		208Q
207C
205D

		1owh		239		208Q - 154K
207C - 210D
205D - 2I		208Q
207C
205D

		1owi		426		191D - 2I
193C - 196D
194Q - 141K
215V - 198G
215V - 199G		191D
193C
194Q
215V

		1owj		155		191D - 2I
193C - 196D
215V - 199G		191D
193C
215V

		1owk		303		191D - 2I
193C - 196D
194Q - 141K
215V - 198G
215V - 199G		191D
193C
194Q
215V

		1oz1		FPH		35Y - 56S
33G - 36G
30V - 38V
31G - 38V

		1p2a		5BN		11G - 18V		11G - 18V

		1p4m		FMN		71S - 86E
73G - 84S
26G - 29Q
27S - 30L
28K - 31G		71S
26G
27S

		1p5e		TBS		None

		1p5z		AR3		None

		1p60		DCZ		None

		1p61		DCZ		None

		1p62		GEO		None

		1pf8		SU9		11G - 18V

		1pkd		UCN		13G - 16G		13G
89K

		1pmn		984		145V - 127L
145V - 128N
78V - 70I
78V - 71G
151A - 197V		145V
78V - 70I
78V - 71G
151A

		1pmq		880		70I - 78V
71G - 78V
73G - 76G
145V - 127L		70I - 78V
71G - 78V
73ZG
145V

		1pmu		9HP		89N - 148L
150D - 197V
71G - 74A
76G - 74A		148L

		1pmv		537		73G - 76G
147E - 125S
206L - 194N		147E

		1pxi		CK1		13G - 16G
15Y - 36R
132N - 144A		13G
132N - 144A

		1pxj		CK2		13G - 16G
132N - 144A		13G
132N - 144A

		1pxk		CK3		132N - 144A		132N - 144A

		1pxl		CK4		89K - 93A		89K

		1pxm		CK5		None

		1pxn		CK6		None

		1pxo		CK7		132N - 144A		132N - 144A

		1pxp		CK8		None

		1pye		PM1		None

		1q3d		STO		65G - 68G
63G - 70V		65G
63G - 70V

		1q3w		ATU		63G - 70V
65G - 68G
133D - 111R

		1q41		IXM		63G - 70V		63G - 70V

		1q4l		679		65G - 68G
63G - 70V		65G
63G - 70V

		1q61		MG8		15V - 19L
155E - 159S		15V
155E

		1qcf		PP1		273L - 281V		273L - 281V

		1qpd		STU		322G - 372V
322G - 319M
251L - 259V
252G - 259V
302R - 317E		322G
322G - 319M
251L - 259V
252G - 259V
317E

		1qpe		PP2		251L - 259V
252G - 259V
322G - 372V		251L - 259V
252G - 259V
322G

		1qpj		STU		322G - 372V
321N - 372V
251L - 259V
252G - 259V		322G
321N
251L - 259V
252G - 259V

		1r78		FMD		None

		1rhf		EPE		88S - 25S		88S

		1sc8		2IN		192Q - 143K
191C - 194D
213V - 196G
213V - 197G		192Q
191C
213V

		1smh		MG8		None

		1sqa		UI1		205D - 2I
207C - 210D
208Q - 154K		205D
207C
208Q

		1sqo		UI2		205D - 2I
207C - 210D
208Q - 154K		205D
207C
208Q

		1sqt		UI3		191D - 2I
193C - 196D
194Q - 141K
199G - 196D		191D
193C
194Q

		1ucn		TRS		None

		1uei		UTP		None

		1uej		CTN		None

		1urw		I1P		None

		1uu3		LY4		89G - 96V
91G - 94S		89G - 96V
91G

		1uu7		BI2		165G - 213L
91G - 94S
88L - 96V
89G - 96V		165G
88L - 96V
89G - 96V

		1uu8		BI1		165G - 213L
89G - 96V		165G
89G - 96V

		1uv5		BRW		111R - 133D
63G - 70V		133D
63G

		1uvr		BI8		88L - 96V
89G - 96V

		1uwh		BAX		496A - 500E		500E

		1uwj		BAX		None

		1v1k		3FP		89K - 93A
10I - 18V
13G - 16G		10I - 18V
13G

		1v4s		MRK		65T - 67E
64S - 250R
456A - 460A
455V - 458K		65T
64S

		1vj9		5IN		189D - 17I
191C - 194D
197G - 194D
197G - 213V
196G - 213V		189D
191C
213V

		1vja		7IN		189D - 17I
191C - 194D
192Q - 143K
197G - 194D
196G - 213V		189D
191C
192Q
213V

		1vyz		N5B		13G - 16G
88K - 92D
89K - 93A
132N - 144A

		2hck		QUE		273L - 281V
274G - 281V
343K - 394V
344G - 394V		273L - 281V
274G - 281V
343K
344G





Active Site

		PDB ID		HETID		PATTERN		Active Site

		1a9u		SB2		PS00107		A30-A54

						PS00107		A30-A53

						PS01351		A59-A162

		1aq1		STU		PS00107		A10-A33

		1b55		ITS		PS000004		B18-B21

						PS000004		A18-A21

		1bhf		1PA

		1bl6		SB6		PS00107		A30-A54

						PS00107		A30-A53

						PS01351		A59-A162

		1bl7		SB4		PS00107		A30-A54

						PS00107		A30-A53

						PS01351		A59-A162

		1bmk		SB5		PS00107		A30-A54

						PS00107		A30-A53

						PS01351		A59-A162

		1bwn		4IP		PS00004		A18-A21

						PS00004		A48-A51

						PS00005		A51-A53

						PS00004		B48-B51

						PS00005		B51-B53

						PS00004		B18-B21

		1byg		STU		PS00106		A273-A276

						PS00107		A201-A222

		1c5w		ESI		MER00195		B16-B240

						PS00134		B53-B58

						PS00135		B189-B200

		1c5x		ESI		MER00195		B16-B240

						PS00134		B53-B58

						PS00135		B189-B200

		1c5y		ESP		MER00195		B16-B240

						PS00134		B53-B58

						PS00135		B189-B200

		1di8		DTQ		PS00107		A10-A33

		1di9		MSQ		PS00107		A30-A54

						PS00107		A30-A53

						PS01351		A59-A162

		1dm2		HMD		PS00107		A10-A33

		1e1x		NW1		PS00107		A10-A33

		1e2e		AF3		PS00017		A13-A20

						PS01331		A94-A106

		1e8z		STU		PS00005		A806-A808

						PS00915		A832-A846

						PS00916		A931-A951

		1e9h		INR		PS00107		C10-C33

		1efn		PBM

		1ejn		AGB		MER00195		A16-A240

						PS00134		A53-A58

						PS00135		A189-A200

		1f5k		BAM		PS00135		U189-U200

		1f5l		AMR		MER00195		A16-A240

						PS00135		A189-A200

		1f92		UKP		MER00195		A16-A240

						PS00134		A53-A58

						PS00135		A189-A200

		1fbz		CC1		PS00005		A72-A74

						PS00001		B289-292

						PS00005		B272-B274

		1fv9		172

		1fvt		106		PS00107		A10-A33

		1fvv		107		PS00107		A10-A33

		1g5s		I17		PS00107		A10-A33

		1gi7		120		MER00195		B16-B240

						PS00134		B53-B58

						PS00135		B189-B200

		1gi8		BMZ		MER00195		B16-B240

						PS00134		B53-B58

						PS00135		B189-B200

		1gi9		123		MER00195		B16-B240

						PS00134		B53-B58

						PS00135		B189-B200

		1gih		1PU		PS00107		A10-A33

		1gii		1PU		PS00107		A10-A33

		1gij		2PU		PS00006		A89-A92

						PS00107		A10-A33

		1gj7		132		MER00195		B16-B240

						PS00134		B53-B58

						PS00135		B189-B200

		1gj8		133		MER00195		B16-B240

						PS00134		B53-B58

						PS00135		B189-B200

		1gj9		134		MER00195		B16-B240

						PS00134		B53-B58

						PS00135		B189-B200

		1gja		135		MER00195		B16-B240

						PS00134		B53-B58

						PS00135		B189-B200

		1gjb		130		MER00195		B16-B240

						PS00134		B53-B58

						PS00135		B189-B200

		1gjc		130		MER00195		B16-B240

						PS00134		B53-B58

						PS00135		B189-B200

		1gjd		136		MER00195		B16-B240

						PS00134		B53-B58

						PS00135		B189-B200

		1gng		TMN

		1gz8		MBP		PS00107		A10-A33

		1h00		FAP		PS00107		A10-A33

				FCP		PS00107		A10-A33

		1h01		FAL		PS00107		A10-A33

				FBL		PS00107		A10-A33

		1ho7		MFP		PS00107		A10-A33

				MFQ		PS00107		A10-A33

		1h08		BYP		PS00107		A10-A33

				BWP		PS00107		A10-A33

		1h0v		UN4		PS00107		A10-A33

		1h0w		207		PS00107		A10-A33

		1h10		ITS		PS00006		A0-A3

		1h1q		2A6		PS00107		C10-C33

						PS00107		A10-A33

		1h1r		6CP		PS00107		A10-A33

						PS00107		C10-C33

		1h1s		4SP		PS00107		A10-A33

						PS00107		C10-C33

		1h8f		EPE		PS00001		B213-B216

						PS00005		B203-B205

						PS00107		B62-B86

										B62-B85

						PS00001		A213-A216

						PS00005		A203-A205

						PS00107		A62-A86

										A62-A85

		1ian		D13		NONE

		1ijr		CC0		PS00005		A72-A74

		1jsv		U55		PS00107		A10-A33

		1jvp		LIG		PS00107		P10-P33

		1ke5		LS1		PS00107		A10-A33

		1ke6		LS2		PS00107		A10-A33

		1ke7		LS3		PS00107		A10-A33

		1ke8		LS4		PS00107		A10-A33

		1ke9		LS5		PS00107		A10-A33

		1kpe		ADW		PS00892		B99-B117

						REP00168

		1kv1		BMU		PS01351		A59-A162

		1kv2		B96		PS00008		A110-A115

						PS01351		A59-A162

		1m51		TSX

		1m7q		DQO		PS00008		A110-A115

						PS00107		A30-A54

										A30-A53

		1nhx		FTB		PS00505

		1nmx		FDM		PS00008		A102-A107

						PS01331		A94-A106

		1nmy		FDM		PS00008		A102-A107

						PS01331		A94-A106

		1nvq		UCN		PS00107		A15-A38

		1nvr		STU		PS00107		A15-A38

		1nvs		UCM		PS00107		A15-A38

		1nxk		STU		PS00008		F71-F76

						PS00107		F70-F93

						PS00008		I71-I76

						PS00107		I70-I93

						PS00008		H71-H76

						PS00107		H70-H93

						PS00008		D71-D76

						PS00107		D70-D93

		1o3p		655		MER00195		B16-B240

						PS00134		B53-B58

						PS00135		B189-B200

		1o41		300		NONE

		1o42		843		NONE

		1o43		821		NONE

		1o44		852		NONE

		1o45		687		NONE

		1o46		903		NONE

		1o47		822		NONE

		1o48		853		NONE

		1o49		493		NONE

		1o4a		197		NONE

		1o4b		876		NONE

		1o4d		262		NONE

		1o4e		299		NONE

		1o4f		790		NONE

		1o4g		I59		CEA

		1o4h		772		CEA

		1o4i		219		NONE

		1o4j		IS2		NONE

		1o4k		PSN		NONE

		1o4o		HPS		NONE

		1o4p		791		NONE

		1o4q		256		NONE

		1o4r		787		NONE

		1o9u		ADZ		PS00107		A62-A86

										A62-A85

		1ogu		ST8		PS00107		A10-A33

		1oi9		N20		PS00006		A232-A235

						PS00107		A10-A33

						PS00107		C10-C33

						PS00292		D211-242

		1oiq		HDU		PS00107		A10-A33

		1oir		HDY		PS00107		A10-A33

		1oit		HDT		PS00107		A10-A33

		1oiu		N76		PS00006		A232-A235

						PS00107		A10-A33

						PS00006		D340-D343

						PS00107		C10-C33

						PS00292		D211-D242

						None

		1oiy		N41		PS00006		A232-A235

						PS00107		A10-A33

						PS00006		D340-D343

						PS00107		C10-C33

						PS00292		D211-D242

						None

		1oku		PFF		P01

						P02

		1okw		FCL		P01

		1oky		STO		PS00107		A88-A111

		1okz		UCN		PS00107		A88-A111

		1opl		P16		PS00107		A267-A290

						PS00107		B267-B290

		1ouk		0 84		PS00008		A110-A115

						PS00107		A30-A54

						None		A30-A53

		1ouy		0 94		PS00008		A110-A115

						PS00107		A30-A54

						None		A30-A53

		1ove		358		PS00008		A110-A115

						PS00107		A30-A54

						None		A30-A53

		1owd		497		MER00195		A1-A242

						PS00134		A41-A46

						PS00135		A191-A202

		1owe		675		MER00195		A1-A256

						PS00134		A50-A55

						PS00135		A205-A216

		1owh		239		MER00195		A1-A256

						PS00134		A50-A55

						PS00135		A205-A216

		1owi		426		MER00195		A1-A242

						PS00134		A41-A46

						PS00135		A191-A202

		1owj		155		MER00195		A1-A242

						PS00134		A41-A46

						PS00135		A191-A202

		1owk		303		MER00195		A1-A242

						PS00134		A41-A46

						PS00135		A191-A202

		1oz1		FPH		PS00107		A30-A54

						None		A30-A53

						PS01351		A59-A162

		1p2a		5BN		PS00107		A10-A33

		1p4m		FMN		None

		1p5e		TBS		PS00107		A10-A33

						PS00107		C10-C33

		1p5z		AR3		PS00017		B28-B35

		1p60		DCZ		PS00017		B28-B35

						PS00017		A28-A35

		1p61		DCZ		PS00017		B28-B35

		1p62		GEO		PS00017		B28-B35

		1pf8		SU9		PS00107		A10-A33

		1pkd		UCN		PS00107		A10-A33

						PS00107		C10-C33

		1pmn		984		PS01351		A99-A201

		1pmq		880		PS01351		A99-A201

		1pmu		9HP		PS01351		A99-A201

		1pmv		537		PS01351		A99-A201

		1pxi		CK1		PS00107		A10-A33

		1pxj		CK2		PS00107		A10-A33

		1pxk		CK3		PS00107		A10-A33

		1pxl		CK4		PS00107		A10-A33

		1pxm		CK5		PS00107		A10-A33

		1pxn		CK6		PS00107		A10-A33

		1pxo		CK7		PS00107		A10-A33

		1pxp		CK8		PS00107		A10-A33

		1pye		PM1		PS00107		A10-A33

		1q3d		STO		PS00107		A62-A86

						None		A62-A85

						PS00107		B62-B86

						None		B62-B85

		1q3w		ATU		PS00107		A62-A86

						None		A62-A85

						PS00107		B62-B86

						None		B62-B85

		1q41		IXM		PS00107		B62-B86

						None		B62-B85

						PS00107		A62-A86

						None		A62-A85

		1q4l		679		PS00001		A64-A67

						PS00107		A62-A86

						None		A62-A85

						PS00001		B64-B67

						PS00107		B62-B86

						None		B62-B85

		1q61		MG8		None

		1qcf		PP1		PS00006		A345-A348

						PS00107		A2773-A295

		1qpd		STU		PS00006		A323-A326

						PS00008		A252-A257

		1qpe		PP2		PS00006		A323-A326

						PS00107		A251-A273

		1qpj		STU		PS00006		A323-A326

						PS00107		A251-A273

		1r78		FMD		PS00107		A10-A33

		1rhf		EPE		None

		1sc8		2IN		MER00195		U5-U240

						PS00134		U53-U58

						PS00135		U189-U200

		1smh		MG8		PS00005		A14-A16

						PS00006		A14-A17

		1sqa		UI1		MER00195		A1-A256

						PS00134		A50-A55

						PS00135		A205-A216

		1sqo		UI2		MER00195		A1-A256

						PS00135		A205-A216

		1sqt		UI3		MER00195		A1-A242

						PS00135		A191-A202

		1ucn		TRS		None

		1uei		UTP		PS00005		D31-D33

						PS00017		D27-D34

						PS00005		A31-A33

						PS00017		A27-A34

		1uej		CTN		None

						PS00017		C27-C34

		1urw		I1P		PS00107		A10-A33

		1uu3		LY4		PS00008		A91-A96

						PS00107		A88-A111

		1uu7		BI2		PS00107		A88-A111

		1uu8		BI1		PS00107		A88-A111

		1uv5		BRW		PS00107		B62-B86

						None		B62-B85

		1uvr		BI8		PS00107		A88-A111

		1uwh		BAX		PS00107		B462-B482

						PS00107		A462-A482

		1uwj		BAX		PS00107		B462-B482

						PS00107		A462-A482

		1v1k		3FP		PS00107		A10-A33

		1v4s		MRK		PS00006		A64-A67

		1vj9		5IN		MER00195		U5-U240

						PS00134		U53-U58

						PS00135		U189-U200

		1vja		7IN		MER00195		U5-U240

						PS00134		U53-U58

						PS00135		U189-U200

		1vyz		N5B		PS00107		A10-A33

		2hck		QUE		PS00006		B345-B348

						PS00107		B273-B295

						PS00006		A345-A348

						PS00107		A273-A295





DehydronActive

		PDB
ID		HET
ID		Neighboring Dehydrons		Wrapped Dehydrons		Active Site 
Pattern ID		Active Site Region		Dehydron in Active Site Region

		1a9u		SB2		30V - 38V
31C - 38V
35T - 56S
111A - 158V		35T		PS00107
PS00107
PS01351		A30-A54
A30-A53
A59-A162		Y

		1aq1		STU		None				PS00107		A10-A33		N

		1b55		ITS		18K - 21S
41E - 51S		18K - 21S		PS000004
PS000004		B18-B21
A18-A21		Y

		1bhf		1PA		156S - 162S
159T - 162S
135K - 139R
136D - 140E
143A - 140E		156S		Not Available				NA

		1bl6		SB6		None		None		PS00107
PS00107
PS01351		A30-A54
A30-A53
A59-A162		Y

		1bl7		SB4		33G - 36G
31G - 38V
30V - 38V
111A - 158V		38V		PS00107
PS00107
PS01351		A30-A54
A30-A53
A59-A162		Y

		1bmk		SB5		33G - 36G
31G - 38V
30V - 38V		30V - 38V
31G - 38V		PS00107
PS00107
PS01351		A30-A54
A30-A53
A59-A162		Y

		1bwn		4IP		18K - 21S		18K - 21S		PS00004
PS00004
PS00005
PS00004
PS00005
PS00004		A18-A21
A48-A51
A51-A53
B48-B51
B51-B53
B18-B21		Y

		1byg		STU		204G - 207G
202G - 209V
201I - 209V
272G - 322V
250Q - 267E		204G
202G - 209V
201I - 209V
272G		PS00106
PS00107		A273-A276
A201-A222		Y

		1c5w		ESI		191C - 194D
197G - 194D
143K - 192E
196G - 213V		194D
192E
213V		MER00195
PS00134
PS00135		B16-B240
B53-B58
B189-B200		Y

		1c5x		ESI		165H - 169Q
167E - 170Q
17I - 189D
192Q - 143K		189D
192Q		MER00195
PS00134
PS00135		B16-B240
B53-B58
B189-B200		Y

		1c5y		ESP		165H - 169Q
167E - 170Q
17I - 189D
191C - 194D
192Q - 143K		189D
191C
192Q		MER00195
PS00134
PS00135		B16-B240
B53-B58
B189-B200		Y

		1di8		DTQ		13G - 16V
15Y - 36R
207S - 211Q		None		PS00107		A10-A33		Y

		1di9		MSQ		31G - 38V
35Y - 56S
40A - 28S
179M - 175T
177D - 180T		31G		PS00107
PS00107
PS01351		A30-A54
A30-A53
A59-A162		Y

		1dm2		HMD		13G - 16G		13G		PS00107		A10-A33		Y

		1e1x		NW1		13G - 16G
132N - 144A		13G		PS00107		A10-A33		Y

		1e2e		AF3		20S - 24R
21T - 25K		None		PS00017
PS01331		A13-A20
A94-A106		Y

		1e8z		STU		884D - 956E		None		PS00005
PS00915
PS00916		A806-A808
A832-A846
A931-A951		Y

		1e9h		INR		23N - 28E		None		PS00107		C10-C33		Y

		1efn		PBM		None		None		Not Available				NA

		1ejn		AGB		143K - 192Q
196G - 213V
195S - 43G		192Q
213V
195S		MER00195
PS00134
PS00135		A16-A240
A53-A58
A189-A200		Y

		1f5k		BAM		136C - 160V
17I - 189D
191C - 194D
196G - 213V
197G - 213V		189D
191C
213V		PS00135		U189-U200		Y

		1f5l		AMR		143K - 192Q
190S - 194D		192Q
190S		MER00195
PS00135		A16-A240
A189-A200		Y

		1f92		UKP		17I - 189D
191C - 194D
192Q - 143K		189D
191C		MER00195
PS00134
PS00135		A16-A240
A53-A58
A189-A200		Y

		1fbz		CC1		B291S - B294L
B234S - B240S
A34S - A40S
A91S - A94L
A85R - A94L
A85R - A88T		B294L
A34S
A94L		PS00005
PS00001
PS00005		A72-A74
B289-292
B272-B274		Y

		1fv9		172		198G - 215V
2I - 191D		215V
191D		PS50240		A1-A244		NA

		1fvt		106		93A - 89K
92D - 88K		89K		PS00107		A10-A33		Y

		1fvv		107		93A - 89K
92D - 88K		89K		PS00107		A10-A33		N

		1g5s		I17		None		None		PS00107		A10-A33		Y

		1gi7		120		189D - 17I
191C - 194D
192Q - 143K
194D - 197G
196G - 213V		191C - 194D
192Q
194D
213V		MER00195
PS00134
PS00135		B16-B240
B53-B58
B189-B200		Y

		1gi8		BMZ		189D - 17I
191C - 194D
192Q - 143K
194D - 197G
196G - 213V		191C - 194D
192Q
194D
213V		MER00195
PS00134
PS00135		B16-B240
B53-B58
B189-B200		Y

		1gi9		123		189D - 17I
191C - 194D
192Q - 143K
194D - 197G
196G - 213V		191C - 194D
192Q
194D
213V		MER00195
PS00134
PS00135		B16-B240
B53-B58
B189-B200		Y

		1gih		1PU		10I - 18V
13G - 16G		10I-18V		PS00107		A10-A33		Y

		1gii		1PU		136N - 140A
132N - 144A		132N - 144A		PS00107		A10-A33		Y

		1gij		2PU		85Q - 135I		85Q		PS00006
PS00107		A89-A92
A10-A33		Y

		1gj7		132		191C - 194D
192Q - 143K
194D - 197G
196G - 213V		191C - 194D
192Q
194D
213V		MER00195
PS00134
PS00135		B16-B240
B53-B58
B189-B200		Y

		1gj8		133		189D - 17I
191C - 194D
192Q - 143K
194D - 197G
196G - 213V		191C - 194D
192Q
194D
213V		MER00195
PS00134
PS00135		B16-B240
B53-B58
B189-B200		Y

		1gj9		134		191C - 194D
192Q - 143K
194D - 197G
196G - 213V		191C - 194D
192Q
194D
213V		MER00195
PS00134
PS00135		B16-B240
B53-B58
B189-B200		Y

		1gja		135		189D - 17I
191C - 194D
192Q - 143K
194D - 197G
196G - 213V		191C - 194D
192Q
194D
213V		MER00195
PS00134
PS00135		B16-B240
B53-B58
B189-B200		Y

		1gjb		130		189D - 17I
191C - 194D
192Q - 143K
194D - 197G
196G - 213V		191C - 194D
192Q
194D
213V		MER00195
PS00134
PS00135		B16-B240
B53-B58
B189-B200		Y

		1gjc		130		189D - 17I
191C - 194D
192Q - 143K
194D - 197G
196G - 213V		191C - 194D
192Q
194D
213V		MER00195
PS00134
PS00135		B16-B240
B53-B58
B189-B200		Y

		1gjd		136		189D - 17I
191C - 194D
192Q - 143K
194D - 197G
196G - 213V		191C - 194D
192Q
194D
213V		MER00195
PS00134
PS00135		B16-B240
B53-B58
B189-B200		Y

		1gng		TMN		None		None		PS50011		B56-B340		NA

		1gz8		MBP		None		None		PS00107		A10-A33		Y

		1h00		FAP
FCP		11G - 18V		None		PS00107		A10-A33		Y

		1h01		FAL
FBL		88K
89K
13G - 16G		None		PS00107		A10-A33		Y

		1ho7		MFP
MFQ		11G - 18V
89K		None		PS00107		A10-A33		Y

		1h08		BYP
BWP		11G - 18V		None		PS00107		A10-A33		Y

		1h0v		UN4		13G - 16G
15Y
132N - 144A		None		PS00107		A10-A33		Y

		1h0w		207		13G - 16G
132N - 144A		None		PS00107		A10-A33		Y

		1h10		ITS		16G - 21T
19I - 21T
84I - 77C
82T - 79Q		16G
19I		PS00006		A0-A3		Y

		1h1q		2A6		None		None		PS00107
PS00107		C10-C33
A10-A33		N

		1h1r		6CP		None		None		PS00107
PS00107		C10-C33
A10-A33		Y

		1h1s		4SP		None		None		PS00107
PS00107		C10-C33
A10-A33		N

		1h8f		EPE		None		None		PS00001
PS00005
PS00107
PS00001
PS00005
PS00107		B213-B216
B203-B205
B62-B86
A213-A216
A203-A205
A62-A86		Y

		1ian		D13		None		None		Not Available				NA

		1ijr		CC0		34S - 40S
37T - 40S
94L - 91S		34S
94L		PS00005		A72-A74		N

		1jsv		U55		13G - 16G
89K - 93A
88K - 9+C742D		89K		PS00107		A10-A33		Y

		1jvp		LIG		13G - 16G
15Y - 36R
88K
89K		None		PS00107		P10-P33		Y

		1ke5		LS1		15Y - 36R
88K
89K		89K		PS00107		A10-A33		Y

		1ke6		LS2		13G - 16G
15Y - 36R
88K
89K		13G
89K		PS00107		A10-A33		Y

		1ke7		LS3		13G - 16G
15Y - 36R
88K
89K		13G
89K		PS00107		A10-A33		Y

		1ke8		LS4		15Y - 36R
88K
89K		89K		PS00107		A10-A33		Y

		1ke9		LS5		13G - 16G
15Y - 36R
88K
89K		89K		PS00107		A10-A33		Y

		1kpe		ADW		105G - 102S
106Q - 101G
22I - 25K
27I - 21K		105G
106Q		PS00892		B99-B117		Y

		1kv1		BMU		30V - 38V
31C - 38V
33G - 36G
35Y - 56S		None		PS01351		A59-A162		NA

		1kv2		B96		30V - 38V
31G - 38V
111A - 158V
159N - 162C
159N - 163Q
63I - 67R		38V
111A
67R		PS00008
PS01351		A110-A115
A59-A162		Y

		1m51		TSX		289G - 293L
296M - 293L
531G -299S
523G - 520D
524K -520D
338G - 371Q		289G - 293L
296M - 293L
338G		Not Available				NA

		1m7q		DQO		30V - 38V
21G - 38V
111A - 158V
112D - 116I		38ZV
111A
112D		PS00008
PS00107		A110-A115
A30-A54		Y

		1nhx		FTB		289G - 293L
296M - 293L
531G -299S
344D - 348I
344D - 340S		289G - 293L
296M - 293L
531G
334D		Not Available				NA

		1nmx		FDM		None		None		PS00008
PS01331		A102-A107
A94-A106		N

		1nmy		FDM		None		None		PS00008
PS01331		A102-A107
A94-A106		N

		1nvq		UCN		23V - 15L
23V - 16G
87C - 90G
138L - 90G		23V - 15L
23V - 16G
87C - 90G
90G		PS00107
PS50011		A15-A38
A9-A265		Y

		1nvr		STU		18G - 21G
15L - 23V
16G - 23V
87C - 90G		15L - 23V
16G - 23V
87C - 90G		PS00107
PS50011		A15-A38
A9-A265		Y

		1nvs		UCM		18G - 21G
15L - 23V
16G - 23V
90G - 138L
91Q - 94D
139D - 142D
139D - 143N		15L - 23V
16G - 23V
90G
91Q		PS00107
PS50011		A15-A38
A9-A265		Y

		1nxk		STU		A73G - A76G
A70L - A78V
A142D - A195T
B73G - B76G
B71G - B78V
B70L - B78V
C73G - C76G
C71G - C78V
D73G - D76G		A73G
A70L - A78V
A142D
B73G
B71G - B78V
B70L - B78V
C73G
C71G - C78V
D73G - D76G		PS00008
PS00107
PS50011
PS00107
PS50011
PS50011
PS00005
PS50011
PS00107
PS50011		D71-D76
D70-D93
D64-D325
C70-C93
C64-C325
B64-B325
E70-E93
E64-E325
B70-B93
B64B325		Y

		1o3p		655		189D - 17I
191C - 194D
197G - 194D
192Q - 143K
196G - 213V		189D
191C - 194D
194D
192Q
213V		MER00195
PS00134
PS00135		B16-B240
B53-B58
B189-B200		Y

		1o41		300		15R - 19R
36S - 42A
39T - 42A		36S		PS50001		A7-A104		NA

		1o42		843		15R - 19R
36S - 42A
39T - 42A
74T - 77T
93A - 96L		36S
74T
96L		PS00005
PS00005
PS50001		A38-A40
A106-A108
A7-A104		Y

		1o43		821		36S - 42A
39T - 42A
74T - 77T
93A - 96L		36S
74T
96L		PS00005
PS50001		A106-A108
A7-A104		NA

		1o44		852		36S - 42A
39T - 42A
74T - 77T
93A - 96L		36S
39T
74T
96L		Not Available				NA

		1o45		687		39T - 42A
74T - 77T
93A - 96L		74T
96L		PS00005
PS50001		A106-A108
A7-A104		NA

		1o46		903		39T - 42A
74T - 77T
93A - 96L		39T
74T
96L		PS00005
PS00005
PS50001		A38-A40
A106-A108
A7-A104		Y

		1o47		822		74T - 77T
93A - 96L		74T
96L		PS00005
PS50001		A106-A108
A7-A104		NA

		1o48		853		36S - 42A
39T - 42A
74T - 77T
93A - 96L		36S
74T
96L		PS00005
PS00005
PS50001		A38-A40
A106-A108
A7-A104		Y

		1o49		493		74T - 77T
93A - 96L		74T
96L		PS00005
PS00005
PS50001		A38-A40
A106-A108
A7-A104		NA

		1o4a		197		93A - 96L
36S - 42A		96L
36S		PS00005
PS00005
PS50001		A38-A40
A106-A108
A7-A104		NA

		1o4b		876		36S - 42A
39T - 42A
93A - 96L		36S
39T
96L		PS00005
PS00005
PS50001		A38-A40
A106-A108
A7-A104		Y

		1o4d		262		36S - 42A
39T - 42A		36S		PS50001		A7-A104		NA

		1o4e		299		36S - 42A
39T - 42A		36S		PS50001		A7-A104		NA

		1o4f		790		36S - 42A
39T - 42A		36S		PS00005
PS50001		A38-A40
A7-A104		Y

		1o4g		I59		36S - 42A
39T - 42A		36S
39T		PS00005
PS00005
PS50001		A38-A40
A106-A108
A7-A104		Y

		1o4h		772		36S - 42A
39T - 42A		36S
39T		PS00005
PS50001		A106-A108
A7-A104		NA

		1o4i		219		39T - 42A		39T		PS00005
PS00005
PS50001		A38-A40
A106-A108
A7-A104		Y

		1o4j		IS2		36S - 42A
39T - 42A		36S
39T		PS00005
PS50001		A38-A40
A7-A104		Y

		1o4k		PSN		36S - 42A
39T - 42A		36S		PS00005
PS50001		A106-A108
A7-A104		NA

		1o4o		HPS		36S - 42A
39T - 42A
93A - 96L		36S
93A		PS00005
PS50001		A38-A40
A7-A104		Y

		1o4p		791		39T - 42A		39T		PS00005
PS50001		A38-A40
A7-A104		Y

		1o4q		256		None		None		PS00005
PS00005
PS50001		A38-A40
A106-A108
A7-A104		N

		1o4r		787		36S - 42A
39T - 42A		36S
39T		PS00005
PS50001		A38-A40
A7-A104		Y

		1o9u		ADZ		111R - 133D		133D		PS00107		A62-A86		Y

		1ogu		ST8		85Q - 135I		85Q		PS00107		A10-A33		N

		1oi9		N20		None		None		PS00006
PS00107
PS00107
PS00292		A232-A235
A10-A33
C10-C33
D211-D242		N

		1oiq		HDU		10I - 18V
11G - 18V
85Q - 135I
145D - 148L		10I
11G
85Q
145D		PS00107		A10-A33		Y

		1oir		HDY		10I - 18V
11G - 18V
13G - 16G		10I - 18V
11G - 18V
13G		PS00107		A10-A33		Y

		1oit		HDT		11G - 18V
132N - 144A
89K - 93A		11G - 18V
132N - 144A
89K		PS00107		A10-A33		Y

		1oiu		N76		None		None		PS00006
PS00107
PS00006
PS00107
PS00292		A232-A235
A10-A33
D340-D343
C10-C33
D211-D242		N

		1oiy		N41		None		None		PS00006
PS00107
PS00006
PS00107
PS00292		A232-A235
A10-A33
D340-D343
C10-C33
D211-D242		N

		1oku		PFF		None		None		Not Available				NA

		1okw		FCL		None		None		Not Available				NA

		1oky		STO		88L - 96V
89G - 96V
91G - 94S		88L - 96V
89G - 96V
91G		PS00107		A88-A111		Y

		1okz		UCN		88L - 96V
89G - 96V
91G - 94S		88L - 96V
89G - 96V
91G		PS00107		A88-A111		Y

		1opl		P16		268G - 274Q
339Y - 390V
340G - 390V		268G
339Y
340G		PS00107
PS00107		A267-A290
B267-B290		Y

		1ouk		084		30V - 28V
35Y - 56S
111A - 158V
159N - 162C
159N - 163E		30V - 38V
111A		PS00008
PS00107		A110-A115
A30-A54		Y

		1ouy		094		31G - 38V
33G - 36G
111A - 158V		31G - 38V
111A		PS00008
PS00107		A110-A115
A30-A54		Y

		1ove		358		111A - 158V		111A		PS00008
PS00107		A110-A115
A30-A54		Y

		1owd		497		191D - 2I
193C - 196D
194Q - 141K		191D
193C
194Q		MER00195
PS00134
PS00135		A1-A242
A41-A46
A191-A202		Y

		1owe		675		154K - 208Q
210D - 207C
2I - 205D		208Q
207C
205D		MER00195
PS00134
PS00135		A1-A256
A50-A55
A205-A216		Y

		1owh		239		208Q - 154K
207C - 210D
205D - 2I		208Q
207C
205D		MER00195
PS00134
PS00135		A1-A256
A50-A55
A205-A216		Y

		1owi		426		191D - 2I
193C - 196D
194Q - 141K
215V - 198G
215V - 199G		191D
193C
194Q
215V		MER00195
PS00134
PS00135		A1-A242
A41-A46
A191-A202		Y

		1owj		155		191D - 2I
193C - 196D
215V - 199G		191D
193C
215V		MER00195
PS00134
PS00135		A1-A242
A41-A46
A191-A202		Y

		1owk		303		191D - 2I
193C - 196D
194Q - 141K
215V - 198G
215V - 199G		191D
193C
194Q
215V		MER00195
PS00134
PS00135		A1-A242
A41-A46
A191-A202		Y

		1oz1		FPH		35Y - 56S
33G - 36G
30V - 38V
31G - 38V		None		PS00107
PS01351		A30-A54
A59-A162		Y

		1p2a		5BN		11G - 18V		11G - 18V		PS00107		A10-A33		Y

		1p4m		FMN		71S - 86E
73G - 84S
26G - 29Q
27S - 30L
28K - 31G		71S
26G
27S		Not Available				NA

		1p5e		TBS		None		None		PS00107
PS00107		A10-A33
C10-C33		Y

		1p5z		AR3		None		None		PS00017		B28-B35		Y

		1p60		DCZ		None		None		PS00017
PS00017		B28-B35
A28-A35		N

		1p61		DCZ		None		None		PS00017		B28-B35		Y

		1p62		GEO		None		None		PS00017		B28-B35		Y

		1pf8		SU9		11G - 18V		None		PS00107		A10-A33		Y

		1pkd		UCN		13G - 16G		13G
89K		PS00107
PS00107		A10-A33
C10-C33		Y

		1pmn		984		145V - 127L
145V - 128N
78V - 70I
78V - 71G
151A - 197V		145V
78V - 70I
78V - 71G
151A		PS01351		A99-A201		NA

		1pmq		880		70I - 78V
71G - 78V
73G - 76G
145V - 127L		70I - 78V
71G - 78V
73ZG
145V		PS01351		A99-A201		NA

		1pmu		9HP		89N - 148L
150D - 197V
71G - 74A
76G - 74A		148L		PS01351		A99-A201		NA

		1pmv		537		73G - 76G
147E - 125S
206L - 194N		147E		PS01351		A99-A201		NA

		1pxi		CK1		13G - 16G
15Y - 36R
132N - 144A		13G
132N - 144A		PS00107		A10-A33		Y

		1pxj		CK2		13G - 16G
132N - 144A		13G
132N - 144A		PS00107		A10-A33		Y

		1pxk		CK3		132N - 144A		132N - 144A		PS00107		A10-A33		Y

		1pxl		CK4		89K - 93A		89K		PS00107		A10-A33		Y

		1pxm		CK5		None		None		PS00107		A10-A33		N

		1pxn		CK6		None		None		PS00107		A10-A33		N

		1pxo		CK7		13G-16G
132N - 144A		13G
132N - 144A		PS00107		A10-A33		Y

		1pxp		CK8		None		None		PS00107		A10-A33		N

		1pye		PM1		None		None		PS00107		A10-A33		N

		1q3d		STO		65G - 68G
63G - 70V		65G
63G - 70V		PS00107
PS00107		A62-A86
B62-B86		Y

		1q3w		ATU		63G - 70V
65G - 68G
133D - 111R		None		PS00107
PS00107		A62-A86
B62-B86		Y

		1q41		IXM		63G - 70V		63G - 70V		PS00107
PS00107		A62-A86
B62-B86		Y

		1q4l		679		65G - 68G
63G - 70V		65G
63G - 70V		PS00001
PS00107
PS00001
PS00107		A64-A67
A62-A86
B64-B67
B62-B86		Y

		1q61		MG8		15V - 19L
155E - 159S		15V
155E		PS00006
PS00107		A345-A348
A273-A295		Y

		1qcf		PP1		273L - 281V		273L - 281V		Not Available				NA

		1qpd		STU		322G - 372V
322G - 319M
251L - 259V
252G - 259V
302R - 317E		322G
322G - 319M
251L - 259V
252G - 259V
317E		PS00006
PS00008		A323-A326
A252-A257		Y

		1qpe		PP2		251L - 259V
252G - 259V
322G - 372V		251L - 259V
252G - 259V
322G		PS00006
PS00107		A323-A326
A251-A273		Y

		1qpj		STU		322G - 372V
321N - 372V
251L - 259V
252G - 259V		322G
321N
251L - 259V
252G - 259V		PS00006
PS00107		A323-A326
A251-A273		Y

		1r78		FMD		None		None		PS00107		A10-A33		N

		1rhf		EPE		88S - 25S		88S		PS50835		B1-B88		NA

		1sc8		2IN		192Q - 143K
191C - 194D
213V - 196G
213V - 197G		192Q
191C
213V		MER00195
PS00134
PS00135		U5-U240
U53-U58
U189-U200		Y

		1smh		MG8		12Q-16K
13E-17E
16K-20A		None		PS00005
PS00006		A14-A16
A14-A17		Y

		1sqa		UI1		205D - 2I
207C - 210D
208Q - 154K		205D
207C
208Q		MER00195
PS00134
PS00135		A1-A256
A50-A55
A205-A216		Y

		1sqo		UI2		205D - 2I
207C - 210D
208Q - 154K		205D
207C
208Q		MER00195
PS00134
PS00135		A1-A256
A50-A55
A205-A216		Y

		1sqt		UI3		191D - 2I
193C - 196D
194Q - 141K
199G - 196D		191D
193C
194Q		MER00195
PS00135		A1-A242
A191-A202		Y

		1ucn		TRS		None		None		Not Available				NA

		1uei		UTP		None		None		PS00005
PS00017
PS00005
PS00017		B31-B33
B27-B34
A31-A33
A27-A34		N

		1uej		CTN		None		None		PS00017
PS00017		A27-A34
B27-B34		Y

		1urw		I1P		None		None		PS00107		A10-A33		Y

		1uu3		LY4		89G - 96V
91G - 94S		89G - 96V
91G		PS00008
PS00107		A91-A96
A88-A111		Y

		1uu7		BI2		165G - 213L
91G - 94S
88L - 96V
89G - 96V		165G
88L - 96V
89G - 96V		PS00107		A88-A111		Y

		1uu8		BI1		165G - 213L
89G - 96V		165G
89G - 96V		PS00107		A88-A111		Y

		1uv5		BRW		111R - 133D
63G - 70V		133D
63G		PS00107		B62-B86		Y

		1uvr		BI8		88L - 96V
89G - 96V		None		PS00107		A88-A111		Y

		1uwh		BAX		496A - 500E		500E		PS00107
PS00107		B462-B482
A462-A482		Y

		1uwj		BAX		None		None		PS00107
PS00107		B462-B482
A462-A482		Y

		1v1k		3FP		89K - 93A
10I - 18V
13G - 16G		10I - 18V
13G		PS00107		A10-A33		Y

		1v4s		MRK		65T - 67E
64S - 250R
456A - 460A
455V - 458K		65T
64S		PS00006		A64-A67		Y

		1vj9		5IN		189D - 17I
191C - 194D
197G - 194D
197G - 213V
196G - 213V		189D
191C
213V		MER00195
PS00134
PS00135		U5-U240
U53-U58
U189-U200		Y

		1vja		7IN		189D - 17I
191C - 194D
192Q - 143K
197G - 194D
196G - 213V		189D
191C
192Q
213V		MER00195
PS00134
PS00135		U5-U240
U53-U58
U189-U200		Y

		1vyz		N5B		13G - 16G
88K - 92D
89K - 93A
132N - 144A		None		PS00107		A10-A33		Y

		2hck		QUE		273L - 281V
274G - 281V
343K - 394V
344G - 394V		273L - 281V
274G - 281V
343K
344G		PS00006
PS00107
PS00006
PS00107		B345-B348
B273-B295
A345-A348
A273-A295		Y

		2br1		PFP		16G - 23V
87C - 90G		16G - 23V
87C - 90G		Not Available				NA

		2brb		PFQ		15L - 23 V
16G - 23V
87C - 90G
90G - 138L		15L - 23 V
16G - 23V
87C - 90G
90G		Not Available				NA

		2brg		DFY		16G - 23V
87C - 90G		16G - 23V
87C - 90G		Not Available				NA

		2brh		DFW		15L - 23 V
16G - 23V
87C - 90G
91E - 94D		15L - 23 V
16G - 23V
87C - 90G		Not Available				NA

		2brm		DFZ		87C - 90G
91E - 94D		87C - 90G		Not Available				NA

		2brn		DF1		87C - 90G
90G - 138L
91E - 94D		87C - 90G
90G		Not Available				NA

		2bro		DF2		16G - 23V
18G - 20Y
87C - 90G		16G - 23V
87C - 90G		Not Available				NA

		1iep		STI		249G - 252Q
251G - 254G		None		PS00107
PS50011
PS00107
PS50011		A248-A271
A242-A493
B248-B271
B242-B493		Y

		1fpu		PRC		None		None		PS00107
PS50011
PS00107
PS50011		A248-A271
A242-A493
B248-B271
B242-B493		N

		1opj		STI		268G - 270G
268G - 271Q
270G - 273G		None		PS00107
PS50011
PS00107
PS50011		A267-A290
A261-A512
B267-B290
B261-B512		Y

		1opk		P16		268G - 271Q
270G - 273G		268G		PS00107
PS50011		A267-A290
A261-A512		Y

		1opl		P16		268G - 271Q
270G - 273G		268G		PS00107
PS50011
PS00107
PS50011		A267-A290
A261-A512
B267-B290
B261-B512		Y

		1t46		STI		None		None		PS00107
PS50011		A595-A623
A589-A935		Y

		1xbb		STI		377L - 385V
378G - 385V
380G - 383G
382F - 405K		377L - 385V
378G - 385V
380G		PS00107
PS50011		A377-A402
A371-A631		Y

		1xbc		STO		380G - 383G		380G		PS00107
PS50011
REP00306		A377-A402
A371-A631
A494-A498		Y
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		Number of Dehydrons		# of PDB Kinases				# of Wrapped Dehydrons		# of PDB Kinases

		0		35				0		52

		1		22				0.5		29

		2		30				1		29

		3		33				1.5		33

		4		30				2		7

		5		24				2.5		17

		6		3				3		9

		7		1				3.5		1

		Total		178				4		1

								4.5		0

								5		0

								5.5		0

								6		0

								6.5		0

								7		0

								Total		178
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Number of dehydrons wrapped
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Histogram: Number of protein kinases with 'n' number of dehydrons wrapped
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Number of dehydrons in the vicinity of the ligand

Number of PDB Kinases

Histogram: Number of protein kinases with 'n' number of dehydrons in the ligand vicinity
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Dehydrons in Active Site Region - Absent (N) / Not Applicable (NA) / Present (Y)

Number of PDB Kinases

Histogram: Presence/Absence of dehydrons
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Sheet6

		Number of Wrapped Dehydrons		Number  of PDB Kinases		Percentage				Number of Dehydrons		Number of PDB Kinases		Percentage				Dehydrons
in Active Site Region		Number of PDB Kinases		Percentage

		0		56		29.02%				0		36		18.65%				N		20		10.36%

		0.5		32		16.58%				1		22		11.40%				NA		36		18.65%

		1		30		15.54%				2		37		19.17%				Y		137		70.98%

		1.5		34		17.62%				3		37		19.17%				Total		193		100.00%

		2		10		5.18%				4		33		17.10%

		2.5		18		9.33%				5		24		12.44%

		3		10		5.18%				6		3		1.55%

		3.5		2		1.04%				7		1		0.52%

		4		1		0.52%				Total		193		100.00%

		Total		193		100.00%				>=2		135		69.95%

		<2		152		78.76%				<2		58		30.05%

		>=2		41		21.24%





DehydronCount

		PDB
ID		HET
ID		Neighboring Dehydrons		Wrapped Dehydrons		Dehydron in Active Site Region

		1a9u		SB2		4		0.5		Y		0

		1aq1		STU		0		0		N		0.5

		1b55		ITS		2		1		Y		1

		1bhf		1PA		5		0.5		NA		1.5

		1bl6		SB6		0		0		Y		2

		1bl7		SB4		4		0.5		Y		2.5

		1bmk		SB5		3		2		Y		3

		1bwn		4IP		1		1		Y		3.5

		1byg		STU		5		3		Y		4

		1c5w		ESI		4		1.5		Y		4.5

		1c5x		ESI		4		1		Y		5

		1c5y		ESP		5		1.5		Y		5.5

		1di8		DTQ		3		0		Y		6

		1di9		MSQ		5		0.5		Y		6.5

		1dm2		HMD		1		0.5		Y		7

		1e1x		NW1		2		0.5		Y

		1e2e		AF3		2		0		Y

		1e8z		STU		1		0		Y

		1e9h		INR		1		0		Y

		1efn		PBM		0		0		NA

		1ejn		AGB		3		1.5		Y

		1f5k		BAM		5		1.5		Y

		1f5l		AMR		2		1		Y

		1f92		UKP		3		1		Y

		1fbz		CC1		6		1.5		Y

		1fv9		172		2		1		NA

		1fvt		106		2		0.5		Y

		1fvv		107		2		0.5		N

		1g5s		I17		0		0		Y

		1gi7		120		5		2.5		Y

		1gi8		BMZ		5		2.5		Y

		1gi9		123		5		2.5		Y

		1gih		1PU		2		1		Y

		1gii		1PU		2		1		Y

		1gij		2PU		1		0.5		Y

		1gj7		132		4		2.5		Y

		1gj8		133		5		2.5		Y

		1gj9		134		4		2.5		Y

		1gja		135		5		2.5		Y

		1gjb		130		5		2.5		Y

		1gjc		130		5		2.5		Y

		1gjd		136		5		2.5		Y

		1gng		TMN		0		0		NA

		1gz8		MBP		0		0		Y

		1h00		FAP
FCP		1		0		Y

		1h01		FAL
FBL		3		0		Y

		1ho7		MFP
MFQ		2		0		Y

		1h08		BYP
BWP		1		0		Y

		1h0v		UN4		3		0		Y

		1h0w		207		2		0		Y

		1h10		ITS		4		1		Y

		1h1q		2A6		0		0		N

		1h1r		6CP		0		0		Y

		1h1s		4SP		0		0		N

		1h8f		EPE		0		0		Y

		1ian		D13		0		0		NA

		1ijr		CC0		3		1		N

		1jsv		U55		3		0.5		Y

		1jvp		LIG		4		0		Y

		1ke5		LS1		3		0.5		Y

		1ke6		LS2		4		1		Y

		1ke7		LS3		4		1		Y

		1ke8		LS4		3		0.5		Y

		1ke9		LS5		4		0.5		Y

		1kpe		ADW		4		1		Y

		1kv1		BMU		4		0		NA

		1kv2		B96		6		1.5		Y

		1m51		TSX		6		2.5		NA

		1m7q		DQO		4		1.5		Y

		1nhx		FTB		5		3		NA

		1nmx		FDM		0		0		N

		1nmy		FDM		0		0		N

		1nvq		UCN		4		3.5		Y

		1nvr		STU		4		3		Y

		1nvs		UCM		7		3		Y

		1nxk		STU		3		2		Y

		1o3p		655		5		3		Y

		1o41		300		3		0.5		NA

		1o42		843		5		1.5		Y

		1o43		821		4		1.5		NA

		1o44		852		4		2		NA

		1o45		687		3		1		NA

		1o46		903		3		1.5		Y

		1o47		822		2		1		NA

		1o48		853		4		1.5		Y

		1o49		493		2		1		NA

		1o4a		197		2		1		NA

		1o4b		876		3		1.5		Y

		1o4d		262		2		0.5		NA

		1o4e		299		2		0.5		NA

		1o4f		790		2		0.5		Y

		1o4g		I59		2		1		Y

		1o4h		772		2		1		NA

		1o4i		219		1		0.5		Y

		1o4j		IS2		2		1		Y

		1o4k		PSN		2		0.5		NA

		1o4o		HPS		3		1		Y

		1o4p		791		1		0.5		Y

		1o4q		256		0		0		N

		1o4r		787		2		1		Y

		1o9u		ADZ		1		0.5		Y

		1ogu		ST8		1		0.5		N

		1oi9		N20		0		0		N

		1oiq		HDU		4		2		Y

		1oir		HDY		3		2.5		Y

		1oit		HDT		3		2.5		Y

		1oiu		N76		0		0		N

		1oiy		N41		0		0		N

		1oku		PFF		0		0		NA

		1okw		FCL		0		0		NA

		1oky		STO		3		2.5		Y

		1okz		UCN		3		2.5		Y

		1opl		P16		3		1.5		Y

		1ouk		084		5		1.5		Y

		1ouy		094		3		1.5		Y

		1ove		358		1		0.5		Y

		1owd		497		3		1.5		Y

		1owe		675		3		1.5		Y

		1owh		239		3		1.5		Y

		1owi		426		5		2		Y

		1owj		155		3		1.5		Y

		1owk		303		5		2		Y

		1oz1		FPH		4		0		Y

		1p2a		5BN		1		1		Y

		1p4m		FMN		5		1.5		NA

		1p5e		TBS		0		0		Y

		1p5z		AR3		0		0		Y

		1p60		DCZ		0		0		N

		1p61		DCZ		0		0		Y

		1p62		GEO		0		0		Y

		1pf8		SU9		1		0		Y

		1pkd		UCN		1		0.5		Y

		1pmn		984		5		3		NA

		1pmq		880		4		3		NA

		1pmu		9HP		4		0.5		NA

		1pmv		537		3		0.5		NA

		1pxi		CK1		3		1.5		Y

		1pxj		CK2		2		1.5		Y

		1pxk		CK3		1		1		Y

		1pxl		CK4		1		0.5		Y

		1pxm		CK5		0		0		N

		1pxn		CK6		0		0		N

		1pxo		CK7		2		1.5		Y

		1pxp		CK8		0		0		N

		1pye		PM1		0		0		N

		1q3d		STO		2		1.5		Y

		1q3w		ATU		3		0		Y

		1q41		IXM		1		1		Y

		1q4l		679		2		1.5		Y

		1q61		MG8		2		1		Y

		1qcf		PP1		1		1		NA

		1qpd		STU		5		4		Y

		1qpe		PP2		3		2.5		Y

		1qpj		STU		4		3		Y

		1r78		FMD		0		0		N

		1rhf		EPE		1		0.5		NA

		1sc8		2IN		4		1.5		Y

		1smh		MG8		3		0		Y

		1sqa		UI1		3		1.5		Y

		1sqo		UI2		3		1.5		Y

		1sqt		UI3		4		1.5		Y

		1ucn		TRS		0		0		NA

		1uei		UTP		0		0		N

		1uej		CTN		0		0		Y

		1urw		I1P		0		0		Y

		1uu3		LY4		2		1.5		Y

		1uu7		BI2		4		2.5		Y

		1uu8		BI1		2		1.5		Y

		1uv5		BRW		2		1		Y

		1uvr		BI8		2		0		Y

		1uwh		BAX		1		0.5		Y

		1uwj		BAX		0		0		Y

		1v1k		3FP		3		1.5		Y

		1v4s		MRK		4		1		Y

		1vj9		5IN		5		1.5		Y

		1vja		7IN		5		2		Y

		1vyz		N5B		4		0		Y

		2hck		QUE		4		3		Y

		2br1		PFP		2		2		NA

		2brb		PFQ		4		3.5		NA

		2brg		DFY		2		2		NA

		2brh		DFW		4		3		NA

		2brm		DFZ		2		1		NA

		2brn		DF1		3		1.5		NA

		2bro		DF2		3		2		NA

		1iep		STI		2		0		Y

		1fpu		PRC		0		0		N

		1opj		STI		3		0		Y

		1opk		P16		2		0.5		Y

		1opl		P16		2		0.5		Y

		1t46		STI		0		0		Y

		1xbb		STI		4		2.5		Y

		1xbc		STO		1		0.5		Y





DehydronPattern

		PDB ID		HETID		Neighboring		Wrapped

		1a9u		SB2		30V - 38V
31C - 38V
35T - 56S
111A - 158V		35T

		1aq1		STU		None

		1b55		ITS		18K - 21S
41E - 51S		18K - 21S

		1bhf		1PA		156S - 162S
159T - 162S
135K - 139R
136D - 140E
143A - 140E		156S

		1bl6		SB6		None

		1bl7		SB4		33G - 36G
31G - 38V
30V - 38V
111A - 158V		38V

		1bmk		SB5		33G - 36G
31G - 38V
30V - 38V		30V - 38V
31G - 38V

		1bwn		4IP		18K - 21S		18K - 21S

		1byg		STU		204G - 207G
202G - 209V
201I - 209V
272G - 322V
250Q - 267E		204G
202G - 209V
201I - 209V
272G

		1c5w		ESI		191C - 194D
197G - 194D
143K - 192E
196G - 213V		194D
192E
213V

		1c5x		ESI		165H - 169Q
167E - 170Q
17I - 189D
192Q - 143K		189D
192Q

		1c5y		ESP		165H - 169Q
167E - 170Q
17I - 189D
191C - 194D
192Q - 143K		189D
191C
192Q

		1di8		DTQ		13G - 16V
15Y - 36R
207S - 211Q

		1di9		MSQ		31G - 38V
35Y - 56S
40A - 28S
179M - 175T
177D - 180T		31G

		1dm2		HMD		13G - 16G		13G

		1e1x		NW1		13G - 16G
132N - 144A		13G

		1e2e		AF3		20S - 24R
21T - 25K

		1e8z		STU		884D - 956E

		1e9h		INR		23N - 28E

		1efn		PBM

		1ejn		AGB		143K - 192Q
196G - 213V
195S - 43G		192Q
213V
195S						Lots of dehydrons

		1f5k		BAM		136C - 160V
17I - 189D
191C - 194D
196G - 213V
197G - 213V		189D
191C
213V

		1f5l		AMR		143K - 192Q
190S - 194D		192Q
190S

		1f92		UKP		17I - 189D
191C - 194D
192Q - 143K		189D
191C

		1fbz		CC1		B291S - B294L
B234S - B240S
A34S - A40S
A91S - A94L
A85R - A94L
A85R - A88T		B294L
A34S
A94L

		1fv9		172		198G - 215V
2I - 191D		215V
191D

		1fvt		106		93A - 89K
92D - 88K		89K

		1fvv		107		93A - 89K
92D - 88K		89K

		1g5s		I17

		1gi7		120		189D - 17I
191C - 194D
192Q - 143K
194D - 197G
196G - 213V		191C - 194D
192Q
194D
213V

		1gi8		BMZ		189D - 17I
191C - 194D
192Q - 143K
194D - 197G
196G - 213V		191C - 194D
192Q
194D
213V

		1gi9		123		189D - 17I
191C - 194D
192Q - 143K
194D - 197G
196G - 213V		191C - 194D
192Q
194D
213V

		1gih		1PU		10I - 18V
13G - 16G		10I-18V

		1gii		1PU		136N - 140A
132N - 144A		132N - 144A

		1gij		2PU		85Q - 135I		85Q

		1gj7		132		191C - 194D
192Q - 143K
194D - 197G
196G - 213V		191C - 194D
192Q
194D
213V

		1gj8		133		189D - 17I
191C - 194D
192Q - 143K
194D - 197G
196G - 213V		191C - 194D
192Q
194D
213V

		1gj9		134		191C - 194D
192Q - 143K
194D - 197G
196G - 213V		191C - 194D
192Q
194D
213V

		1gja		135		189D - 17I
191C - 194D
192Q - 143K
194D - 197G
196G - 213V		191C - 194D
192Q
194D
213V

		1gjb		130		189D - 17I
191C - 194D
192Q - 143K
194D - 197G
196G - 213V		191C - 194D
192Q
194D
213V

		1gjc		130		189D - 17I
191C - 194D
192Q - 143K
194D - 197G
196G - 213V		191C - 194D
192Q
194D
213V

		1gjd		136		189D - 17I
191C - 194D
192Q - 143K
194D - 197G
196G - 213V		191C - 194D
192Q
194D
213V

		1gng		TMN		None

		1gz8		MBP		None

		1h00		FAP		11G - 18V

				FCP

		1h01		FAL		88K
89K
13G - 16G

				FBL

		1ho7		MFP		11G - 18V
89K

				MFQ

		1h08		BYP		11G - 18V

				BWP

		1h0v		UN4		13G - 16G
15Y
132N - 144A

		1h0w		207		13G - 16G
132N - 144A

		1h10		ITS		16G - 21T
19I - 21T
84I - 77C
82T - 79Q		16G
19I

		1h1q		2A6

		1h1r		6CP

		1h1s		4SP

		1h8f		EPE

		1ian		D13		NONE

		1ijr		CC0		34S - 40S
37T - 40S
94L - 91S		34S
94L

		1jsv		U55		13G - 16G
89K - 93A
88K - 9+C742D		89K

		1jvp		LIG		13G - 16G
15Y - 36R
88K
89K

		1ke5		LS1		15Y - 36R
88K
89K		89K

		1ke6		LS2		13G - 16G
15Y - 36R
88K
89K		13G
89K

		1ke7		LS3		13G - 16G
15Y - 36R
88K
89K		13G
89K

		1ke8		LS4		15Y - 36R
88K
89K		89K

		1ke9		LS5		13G - 16G
15Y - 36R
88K
89K		89K

		1kpe		ADW		105G - 102S
106Q - 101G
22I - 25K
27I - 21K		105G
106Q

		1kv1		BMU		30V - 38V
31C - 38V
33G - 36G
35Y - 56S

		1kv2		B96		30V - 38V
31G - 38V
111A - 158V
159N - 162C
159N - 163Q
63I - 67R		38V
111A
67R

		1m51		TSX		289G - 293L
296M - 293L
531G -299S
523G - 520D
524K -520D
338G - 371Q		289G - 293L
296M - 293L
338G

		1m7q		DQO		30V - 38V
21G - 38V
111A - 158V
112D - 116I		38ZV
111A
112D

		1nhx		FTB		289G - 293L
296M - 293L
531G -299S
344D - 348I
344D - 340S		289G - 293L
296M - 293L
531G
334D

		1nmx		FDM

		1nmy		FDM

		1nvq		UCN		23V - 15L
23V - 16G
87C - 90G
138L - 90G		23V - 15L
23V - 16G
87C - 90G
90G

		1nvr		STU		18G - 21G
15L - 23V
16G - 23V
87C - 90G		15L - 23V
16G - 23V
87C - 90G

		1nvs		UCM		18G - 21G
15L - 23V
16G - 23V
90G - 138L
91Q - 94D
139D - 142D
139D - 143N		15L - 23V
16G - 23V
90G
91Q

		1nxk		STU		A73G - A76G
A70L - A78V
A142D - A195T
B73G - B76G
B71G - B78V
B70L - B78V
C73G - C76G
C71G - C78V
D73G - D76G		A73G
A70L - A78V
A142D
B73G
B71G - B78V
B70L - B78V
C73G
C71G - C78V
D73G - D76G

		1o3p		655		189D - 17I
191C - 194D
197G - 194D
192Q - 143K
196G - 213V		189D
191C - 194D
194D
192Q
213V

		1o41		300		15R - 19R
36S - 42A
39T - 42A		36S

		1o42		843		15R - 19R
36S - 42A
39T - 42A
74T - 77T
93A - 96L		36S
74T
96L

		1o43		821		36S - 42A
39T - 42A
74T - 77T
93A - 96L		36S
74T
96L

		1o44		852		36S - 42A
39T - 42A
74T - 77T
93A - 96L		36S
39T
74T
96L

		1o45		687		39T - 42A
74T - 77T
93A - 96L		74T
96L

		1o46		903		39T - 42A
74T - 77T
93A - 96L		39T
74T
96L

		1o47		822		74T - 77T
93A - 96L		74T
96L

		1o48		853		36S - 42A
39T - 42A
74T - 77T
93A - 96L		36S
74T
96L

		1o49		493		74T - 77T
93A - 96L		74T
96L

		1o4a		197		93A - 96L
36S - 42A		96L
36S

		1o4b		876		36S - 42A
39T - 42A
93A - 96L		36S
39T
96L

		1o4d		262		36S - 42A
39T - 42A		36S

		1o4e		299		36S - 42A
39T - 42A		36S

		1o4f		790		36S - 42A
39T - 42A		36S

		1o4g		I59		36S - 42A
39T - 42A		36S
39T

		1o4h		772		36S - 42A
39T - 42A		36S
39T

		1o4i		219		39T - 42A		39T

		1o4j		IS2		36S - 42A
39T - 42A		36S
39T

		1o4k		PSN		36S - 42A
39T - 42A		36S

		1o4o		HPS		36S - 42A
39T - 42A
93A - 96L		36S
93A

		1o4p		791		39T - 42A		39T

		1o4q		256		None

		1o4r		787		36S - 42A
39T - 42A		36S
39T

		1o9u		ADZ		111R - 133D		133D

		1ogu		ST8		85Q - 135I		85Q

		1oi9		N20		None

		1oiq		HDU		10I - 18V
11G - 18V
85Q - 135I
145D - 148L		10I
11G
85Q
145D

		1oir		HDY		10I - 18V
11G - 18V
13G - 16G		10I - 18V
11G - 18V
13G

		1oit		HDT		11G - 18V
132N - 144A
89K - 93A		11G - 18V
132N - 144A
89K

		1oiu		N76		None

		1oiy		N41		None

		1oku		PFF		None

		1okw		FCL		None

		1oky		STO		88L - 96V
89G - 96V
91G - 94S		88L - 96V
89G - 96V
91G

		1okz		UCN		88L - 96V
89G - 96V
91G - 94S		88L - 96V
89G - 96V
91G

		1opl		P16		268G - 274Q
339Y - 390V
340G - 390V		268G
339Y
340G

		1ouk		0 84		30V - 28V
35Y - 56S
111A - 158V
159N - 162C
159N - 163E		30V - 38V
111A

		1ouy		0 94		31G - 38V
33G - 36G
111A - 158V		31G - 38V
111A

		1ove		358		111A - 158V		111A

		1owd		497		191D - 2I
193C - 196D
194Q - 141K		191D
193C
194Q

		1owe		675		154K - 208Q
210D - 207C
2I - 205D		208Q
207C
205D

		1owh		239		208Q - 154K
207C - 210D
205D - 2I		208Q
207C
205D

		1owi		426		191D - 2I
193C - 196D
194Q - 141K
215V - 198G
215V - 199G		191D
193C
194Q
215V

		1owj		155		191D - 2I
193C - 196D
215V - 199G		191D
193C
215V

		1owk		303		191D - 2I
193C - 196D
194Q - 141K
215V - 198G
215V - 199G		191D
193C
194Q
215V

		1oz1		FPH		35Y - 56S
33G - 36G
30V - 38V
31G - 38V

		1p2a		5BN		11G - 18V		11G - 18V

		1p4m		FMN		71S - 86E
73G - 84S
26G - 29Q
27S - 30L
28K - 31G		71S
26G
27S

		1p5e		TBS		None

		1p5z		AR3		None

		1p60		DCZ		None

		1p61		DCZ		None

		1p62		GEO		None

		1pf8		SU9		11G - 18V

		1pkd		UCN		13G - 16G		13G
89K

		1pmn		984		145V - 127L
145V - 128N
78V - 70I
78V - 71G
151A - 197V		145V
78V - 70I
78V - 71G
151A

		1pmq		880		70I - 78V
71G - 78V
73G - 76G
145V - 127L		70I - 78V
71G - 78V
73ZG
145V

		1pmu		9HP		89N - 148L
150D - 197V
71G - 74A
76G - 74A		148L

		1pmv		537		73G - 76G
147E - 125S
206L - 194N		147E

		1pxi		CK1		13G - 16G
15Y - 36R
132N - 144A		13G
132N - 144A

		1pxj		CK2		13G - 16G
132N - 144A		13G
132N - 144A

		1pxk		CK3		132N - 144A		132N - 144A

		1pxl		CK4		89K - 93A		89K

		1pxm		CK5		None

		1pxn		CK6		None

		1pxo		CK7		132N - 144A		132N - 144A

		1pxp		CK8		None

		1pye		PM1		None

		1q3d		STO		65G - 68G
63G - 70V		65G
63G - 70V

		1q3w		ATU		63G - 70V
65G - 68G
133D - 111R

		1q41		IXM		63G - 70V		63G - 70V

		1q4l		679		65G - 68G
63G - 70V		65G
63G - 70V

		1q61		MG8		15V - 19L
155E - 159S		15V
155E

		1qcf		PP1		273L - 281V		273L - 281V

		1qpd		STU		322G - 372V
322G - 319M
251L - 259V
252G - 259V
302R - 317E		322G
322G - 319M
251L - 259V
252G - 259V
317E

		1qpe		PP2		251L - 259V
252G - 259V
322G - 372V		251L - 259V
252G - 259V
322G

		1qpj		STU		322G - 372V
321N - 372V
251L - 259V
252G - 259V		322G
321N
251L - 259V
252G - 259V

		1r78		FMD		None

		1rhf		EPE		88S - 25S		88S

		1sc8		2IN		192Q - 143K
191C - 194D
213V - 196G
213V - 197G		192Q
191C
213V

		1smh		MG8		None

		1sqa		UI1		205D - 2I
207C - 210D
208Q - 154K		205D
207C
208Q

		1sqo		UI2		205D - 2I
207C - 210D
208Q - 154K		205D
207C
208Q

		1sqt		UI3		191D - 2I
193C - 196D
194Q - 141K
199G - 196D		191D
193C
194Q

		1ucn		TRS		None

		1uei		UTP		None

		1uej		CTN		None

		1urw		I1P		None

		1uu3		LY4		89G - 96V
91G - 94S		89G - 96V
91G

		1uu7		BI2		165G - 213L
91G - 94S
88L - 96V
89G - 96V		165G
88L - 96V
89G - 96V

		1uu8		BI1		165G - 213L
89G - 96V		165G
89G - 96V

		1uv5		BRW		111R - 133D
63G - 70V		133D
63G

		1uvr		BI8		88L - 96V
89G - 96V

		1uwh		BAX		496A - 500E		500E

		1uwj		BAX		None

		1v1k		3FP		89K - 93A
10I - 18V
13G - 16G		10I - 18V
13G

		1v4s		MRK		65T - 67E
64S - 250R
456A - 460A
455V - 458K		65T
64S

		1vj9		5IN		189D - 17I
191C - 194D
197G - 194D
197G - 213V
196G - 213V		189D
191C
213V

		1vja		7IN		189D - 17I
191C - 194D
192Q - 143K
197G - 194D
196G - 213V		189D
191C
192Q
213V

		1vyz		N5B		13G - 16G
88K - 92D
89K - 93A
132N - 144A

		2hck		QUE		273L - 281V
274G - 281V
343K - 394V
344G - 394V		273L - 281V
274G - 281V
343K
344G





Active Site

		PDB ID		HETID		PATTERN		Active Site

		1a9u		SB2		PS00107		A30-A54

						PS00107		A30-A53

						PS01351		A59-A162

		1aq1		STU		PS00107		A10-A33

		1b55		ITS		PS000004		B18-B21

						PS000004		A18-A21

		1bhf		1PA

		1bl6		SB6		PS00107		A30-A54

						PS00107		A30-A53

						PS01351		A59-A162

		1bl7		SB4		PS00107		A30-A54

						PS00107		A30-A53

						PS01351		A59-A162

		1bmk		SB5		PS00107		A30-A54

						PS00107		A30-A53

						PS01351		A59-A162

		1bwn		4IP		PS00004		A18-A21

						PS00004		A48-A51

						PS00005		A51-A53

						PS00004		B48-B51

						PS00005		B51-B53

						PS00004		B18-B21

		1byg		STU		PS00106		A273-A276

						PS00107		A201-A222

		1c5w		ESI		MER00195		B16-B240

						PS00134		B53-B58

						PS00135		B189-B200

		1c5x		ESI		MER00195		B16-B240

						PS00134		B53-B58

						PS00135		B189-B200

		1c5y		ESP		MER00195		B16-B240

						PS00134		B53-B58

						PS00135		B189-B200

		1di8		DTQ		PS00107		A10-A33

		1di9		MSQ		PS00107		A30-A54

						PS00107		A30-A53

						PS01351		A59-A162

		1dm2		HMD		PS00107		A10-A33

		1e1x		NW1		PS00107		A10-A33

		1e2e		AF3		PS00017		A13-A20

						PS01331		A94-A106

		1e8z		STU		PS00005		A806-A808

						PS00915		A832-A846

						PS00916		A931-A951

		1e9h		INR		PS00107		C10-C33

		1efn		PBM

		1ejn		AGB		MER00195		A16-A240

						PS00134		A53-A58

						PS00135		A189-A200

		1f5k		BAM		PS00135		U189-U200

		1f5l		AMR		MER00195		A16-A240

						PS00135		A189-A200

		1f92		UKP		MER00195		A16-A240

						PS00134		A53-A58

						PS00135		A189-A200

		1fbz		CC1		PS00005		A72-A74

						PS00001		B289-292

						PS00005		B272-B274

		1fv9		172

		1fvt		106		PS00107		A10-A33

		1fvv		107		PS00107		A10-A33

		1g5s		I17		PS00107		A10-A33

		1gi7		120		MER00195		B16-B240

						PS00134		B53-B58

						PS00135		B189-B200

		1gi8		BMZ		MER00195		B16-B240

						PS00134		B53-B58

						PS00135		B189-B200

		1gi9		123		MER00195		B16-B240

						PS00134		B53-B58

						PS00135		B189-B200

		1gih		1PU		PS00107		A10-A33

		1gii		1PU		PS00107		A10-A33

		1gij		2PU		PS00006		A89-A92

						PS00107		A10-A33

		1gj7		132		MER00195		B16-B240

						PS00134		B53-B58

						PS00135		B189-B200

		1gj8		133		MER00195		B16-B240

						PS00134		B53-B58

						PS00135		B189-B200

		1gj9		134		MER00195		B16-B240

						PS00134		B53-B58

						PS00135		B189-B200

		1gja		135		MER00195		B16-B240

						PS00134		B53-B58

						PS00135		B189-B200

		1gjb		130		MER00195		B16-B240

						PS00134		B53-B58

						PS00135		B189-B200

		1gjc		130		MER00195		B16-B240

						PS00134		B53-B58

						PS00135		B189-B200

		1gjd		136		MER00195		B16-B240

						PS00134		B53-B58

						PS00135		B189-B200

		1gng		TMN

		1gz8		MBP		PS00107		A10-A33

		1h00		FAP		PS00107		A10-A33

				FCP		PS00107		A10-A33

		1h01		FAL		PS00107		A10-A33

				FBL		PS00107		A10-A33

		1ho7		MFP		PS00107		A10-A33

				MFQ		PS00107		A10-A33

		1h08		BYP		PS00107		A10-A33

				BWP		PS00107		A10-A33

		1h0v		UN4		PS00107		A10-A33

		1h0w		207		PS00107		A10-A33

		1h10		ITS		PS00006		A0-A3

		1h1q		2A6		PS00107		C10-C33

						PS00107		A10-A33

		1h1r		6CP		PS00107		A10-A33

						PS00107		C10-C33

		1h1s		4SP		PS00107		A10-A33

						PS00107		C10-C33

		1h8f		EPE		PS00001		B213-B216

						PS00005		B203-B205

						PS00107		B62-B86

										B62-B85

						PS00001		A213-A216

						PS00005		A203-A205

						PS00107		A62-A86

										A62-A85

		1ian		D13		NONE

		1ijr		CC0		PS00005		A72-A74

		1jsv		U55		PS00107		A10-A33

		1jvp		LIG		PS00107		P10-P33

		1ke5		LS1		PS00107		A10-A33

		1ke6		LS2		PS00107		A10-A33

		1ke7		LS3		PS00107		A10-A33

		1ke8		LS4		PS00107		A10-A33

		1ke9		LS5		PS00107		A10-A33

		1kpe		ADW		PS00892		B99-B117

						REP00168

		1kv1		BMU		PS01351		A59-A162

		1kv2		B96		PS00008		A110-A115

						PS01351		A59-A162

		1m51		TSX

		1m7q		DQO		PS00008		A110-A115

						PS00107		A30-A54

										A30-A53

		1nhx		FTB		PS00505

		1nmx		FDM		PS00008		A102-A107

						PS01331		A94-A106

		1nmy		FDM		PS00008		A102-A107

						PS01331		A94-A106

		1nvq		UCN		PS00107		A15-A38

		1nvr		STU		PS00107		A15-A38

		1nvs		UCM		PS00107		A15-A38

		1nxk		STU		PS00008		F71-F76

						PS00107		F70-F93

						PS00008		I71-I76

						PS00107		I70-I93

						PS00008		H71-H76

						PS00107		H70-H93

						PS00008		D71-D76

						PS00107		D70-D93

		1o3p		655		MER00195		B16-B240

						PS00134		B53-B58

						PS00135		B189-B200

		1o41		300		NONE

		1o42		843		NONE

		1o43		821		NONE

		1o44		852		NONE

		1o45		687		NONE

		1o46		903		NONE

		1o47		822		NONE

		1o48		853		NONE

		1o49		493		NONE

		1o4a		197		NONE

		1o4b		876		NONE

		1o4d		262		NONE

		1o4e		299		NONE

		1o4f		790		NONE

		1o4g		I59		CEA

		1o4h		772		CEA

		1o4i		219		NONE

		1o4j		IS2		NONE

		1o4k		PSN		NONE

		1o4o		HPS		NONE

		1o4p		791		NONE

		1o4q		256		NONE

		1o4r		787		NONE

		1o9u		ADZ		PS00107		A62-A86

										A62-A85

		1ogu		ST8		PS00107		A10-A33

		1oi9		N20		PS00006		A232-A235

						PS00107		A10-A33

						PS00107		C10-C33

						PS00292		D211-242

		1oiq		HDU		PS00107		A10-A33

		1oir		HDY		PS00107		A10-A33

		1oit		HDT		PS00107		A10-A33

		1oiu		N76		PS00006		A232-A235

						PS00107		A10-A33

						PS00006		D340-D343

						PS00107		C10-C33

						PS00292		D211-D242

						None

		1oiy		N41		PS00006		A232-A235

						PS00107		A10-A33

						PS00006		D340-D343

						PS00107		C10-C33

						PS00292		D211-D242

						None

		1oku		PFF		P01

						P02

		1okw		FCL		P01

		1oky		STO		PS00107		A88-A111

		1okz		UCN		PS00107		A88-A111

		1opl		P16		PS00107		A267-A290

						PS00107		B267-B290

		1ouk		0 84		PS00008		A110-A115

						PS00107		A30-A54

						None		A30-A53

		1ouy		0 94		PS00008		A110-A115

						PS00107		A30-A54

						None		A30-A53

		1ove		358		PS00008		A110-A115

						PS00107		A30-A54

						None		A30-A53

		1owd		497		MER00195		A1-A242

						PS00134		A41-A46

						PS00135		A191-A202

		1owe		675		MER00195		A1-A256

						PS00134		A50-A55

						PS00135		A205-A216

		1owh		239		MER00195		A1-A256

						PS00134		A50-A55

						PS00135		A205-A216

		1owi		426		MER00195		A1-A242

						PS00134		A41-A46

						PS00135		A191-A202

		1owj		155		MER00195		A1-A242

						PS00134		A41-A46

						PS00135		A191-A202

		1owk		303		MER00195		A1-A242

						PS00134		A41-A46

						PS00135		A191-A202

		1oz1		FPH		PS00107		A30-A54

						None		A30-A53

						PS01351		A59-A162

		1p2a		5BN		PS00107		A10-A33

		1p4m		FMN		None

		1p5e		TBS		PS00107		A10-A33

						PS00107		C10-C33

		1p5z		AR3		PS00017		B28-B35

		1p60		DCZ		PS00017		B28-B35

						PS00017		A28-A35

		1p61		DCZ		PS00017		B28-B35

		1p62		GEO		PS00017		B28-B35

		1pf8		SU9		PS00107		A10-A33

		1pkd		UCN		PS00107		A10-A33

						PS00107		C10-C33

		1pmn		984		PS01351		A99-A201

		1pmq		880		PS01351		A99-A201

		1pmu		9HP		PS01351		A99-A201

		1pmv		537		PS01351		A99-A201

		1pxi		CK1		PS00107		A10-A33

		1pxj		CK2		PS00107		A10-A33

		1pxk		CK3		PS00107		A10-A33

		1pxl		CK4		PS00107		A10-A33

		1pxm		CK5		PS00107		A10-A33

		1pxn		CK6		PS00107		A10-A33

		1pxo		CK7		PS00107		A10-A33

		1pxp		CK8		PS00107		A10-A33

		1pye		PM1		PS00107		A10-A33

		1q3d		STO		PS00107		A62-A86

						None		A62-A85

						PS00107		B62-B86

						None		B62-B85

		1q3w		ATU		PS00107		A62-A86

						None		A62-A85

						PS00107		B62-B86

						None		B62-B85

		1q41		IXM		PS00107		B62-B86

						None		B62-B85

						PS00107		A62-A86

						None		A62-A85

		1q4l		679		PS00001		A64-A67

						PS00107		A62-A86

						None		A62-A85

						PS00001		B64-B67

						PS00107		B62-B86

						None		B62-B85

		1q61		MG8		None

		1qcf		PP1		PS00006		A345-A348

						PS00107		A2773-A295

		1qpd		STU		PS00006		A323-A326

						PS00008		A252-A257

		1qpe		PP2		PS00006		A323-A326

						PS00107		A251-A273

		1qpj		STU		PS00006		A323-A326

						PS00107		A251-A273

		1r78		FMD		PS00107		A10-A33

		1rhf		EPE		None

		1sc8		2IN		MER00195		U5-U240

						PS00134		U53-U58

						PS00135		U189-U200

		1smh		MG8		PS00005		A14-A16

						PS00006		A14-A17

		1sqa		UI1		MER00195		A1-A256

						PS00134		A50-A55

						PS00135		A205-A216

		1sqo		UI2		MER00195		A1-A256

						PS00135		A205-A216

		1sqt		UI3		MER00195		A1-A242

						PS00135		A191-A202

		1ucn		TRS		None

		1uei		UTP		PS00005		D31-D33

						PS00017		D27-D34

						PS00005		A31-A33

						PS00017		A27-A34

		1uej		CTN		None

						PS00017		C27-C34

		1urw		I1P		PS00107		A10-A33

		1uu3		LY4		PS00008		A91-A96

						PS00107		A88-A111

		1uu7		BI2		PS00107		A88-A111

		1uu8		BI1		PS00107		A88-A111

		1uv5		BRW		PS00107		B62-B86

						None		B62-B85

		1uvr		BI8		PS00107		A88-A111

		1uwh		BAX		PS00107		B462-B482

						PS00107		A462-A482

		1uwj		BAX		PS00107		B462-B482

						PS00107		A462-A482

		1v1k		3FP		PS00107		A10-A33

		1v4s		MRK		PS00006		A64-A67

		1vj9		5IN		MER00195		U5-U240

						PS00134		U53-U58

						PS00135		U189-U200

		1vja		7IN		MER00195		U5-U240

						PS00134		U53-U58

						PS00135		U189-U200

		1vyz		N5B		PS00107		A10-A33

		2hck		QUE		PS00006		B345-B348

						PS00107		B273-B295

						PS00006		A345-A348

						PS00107		A273-A295





DehydronActive

		PDB
ID		HET
ID		Neighboring Dehydrons		Wrapped Dehydrons		Active Site 
Pattern ID		Active Site Region		Dehydron in Active Site Region

		1a9u		SB2		30V - 38V
31C - 38V
35T - 56S
111A - 158V		35T		PS00107
PS00107
PS01351		A30-A54
A30-A53
A59-A162		Y

		1aq1		STU		None				PS00107		A10-A33		N

		1b55		ITS		18K - 21S
41E - 51S		18K - 21S		PS000004
PS000004		B18-B21
A18-A21		Y

		1bhf		1PA		156S - 162S
159T - 162S
135K - 139R
136D - 140E
143A - 140E		156S		Not Available				NA

		1bl6		SB6		None		None		PS00107
PS00107
PS01351		A30-A54
A30-A53
A59-A162		Y

		1bl7		SB4		33G - 36G
31G - 38V
30V - 38V
111A - 158V		38V		PS00107
PS00107
PS01351		A30-A54
A30-A53
A59-A162		Y

		1bmk		SB5		33G - 36G
31G - 38V
30V - 38V		30V - 38V
31G - 38V		PS00107
PS00107
PS01351		A30-A54
A30-A53
A59-A162		Y

		1bwn		4IP		18K - 21S		18K - 21S		PS00004
PS00004
PS00005
PS00004
PS00005
PS00004		A18-A21
A48-A51
A51-A53
B48-B51
B51-B53
B18-B21		Y

		1byg		STU		204G - 207G
202G - 209V
201I - 209V
272G - 322V
250Q - 267E		204G
202G - 209V
201I - 209V
272G		PS00106
PS00107		A273-A276
A201-A222		Y

		1c5w		ESI		191C - 194D
197G - 194D
143K - 192E
196G - 213V		194D
192E
213V		MER00195
PS00134
PS00135		B16-B240
B53-B58
B189-B200		Y

		1c5x		ESI		165H - 169Q
167E - 170Q
17I - 189D
192Q - 143K		189D
192Q		MER00195
PS00134
PS00135		B16-B240
B53-B58
B189-B200		Y

		1c5y		ESP		165H - 169Q
167E - 170Q
17I - 189D
191C - 194D
192Q - 143K		189D
191C
192Q		MER00195
PS00134
PS00135		B16-B240
B53-B58
B189-B200		Y

		1di8		DTQ		13G - 16V
15Y - 36R
207S - 211Q		None		PS00107		A10-A33		Y

		1di9		MSQ		31G - 38V
35Y - 56S
40A - 28S
179M - 175T
177D - 180T		31G		PS00107
PS00107
PS01351		A30-A54
A30-A53
A59-A162		Y

		1dm2		HMD		13G - 16G		13G		PS00107		A10-A33		Y

		1e1x		NW1		13G - 16G
132N - 144A		13G		PS00107		A10-A33		Y

		1e2e		AF3		20S - 24R
21T - 25K		None		PS00017
PS01331		A13-A20
A94-A106		Y

		1e8z		STU		884D - 956E		None		PS00005
PS00915
PS00916		A806-A808
A832-A846
A931-A951		Y

		1e9h		INR		23N - 28E		None		PS00107		C10-C33		Y

		1efn		PBM		None		None		Not Available				NA

		1ejn		AGB		143K - 192Q
196G - 213V
195S - 43G		192Q
213V
195S		MER00195
PS00134
PS00135		A16-A240
A53-A58
A189-A200		Y

		1f5k		BAM		136C - 160V
17I - 189D
191C - 194D
196G - 213V
197G - 213V		189D
191C
213V		PS00135		U189-U200		Y

		1f5l		AMR		143K - 192Q
190S - 194D		192Q
190S		MER00195
PS00135		A16-A240
A189-A200		Y

		1f92		UKP		17I - 189D
191C - 194D
192Q - 143K		189D
191C		MER00195
PS00134
PS00135		A16-A240
A53-A58
A189-A200		Y

		1fbz		CC1		B291S - B294L
B234S - B240S
A34S - A40S
A91S - A94L
A85R - A94L
A85R - A88T		B294L
A34S
A94L		PS00005
PS00001
PS00005		A72-A74
B289-292
B272-B274		Y

		1fv9		172		198G - 215V
2I - 191D		215V
191D		PS50240		A1-A244		NA

		1fvt		106		93A - 89K
92D - 88K		89K		PS00107		A10-A33		Y

		1fvv		107		93A - 89K
92D - 88K		89K		PS00107		A10-A33		N

		1g5s		I17		None		None		PS00107		A10-A33		Y

		1gi7		120		189D - 17I
191C - 194D
192Q - 143K
194D - 197G
196G - 213V		191C - 194D
192Q
194D
213V		MER00195
PS00134
PS00135		B16-B240
B53-B58
B189-B200		Y

		1gi8		BMZ		189D - 17I
191C - 194D
192Q - 143K
194D - 197G
196G - 213V		191C - 194D
192Q
194D
213V		MER00195
PS00134
PS00135		B16-B240
B53-B58
B189-B200		Y

		1gi9		123		189D - 17I
191C - 194D
192Q - 143K
194D - 197G
196G - 213V		191C - 194D
192Q
194D
213V		MER00195
PS00134
PS00135		B16-B240
B53-B58
B189-B200		Y

		1gih		1PU		10I - 18V
13G - 16G		10I-18V		PS00107		A10-A33		Y

		1gii		1PU		136N - 140A
132N - 144A		132N - 144A		PS00107		A10-A33		Y

		1gij		2PU		85Q - 135I		85Q		PS00006
PS00107		A89-A92
A10-A33		Y

		1gj7		132		191C - 194D
192Q - 143K
194D - 197G
196G - 213V		191C - 194D
192Q
194D
213V		MER00195
PS00134
PS00135		B16-B240
B53-B58
B189-B200		Y

		1gj8		133		189D - 17I
191C - 194D
192Q - 143K
194D - 197G
196G - 213V		191C - 194D
192Q
194D
213V		MER00195
PS00134
PS00135		B16-B240
B53-B58
B189-B200		Y

		1gj9		134		191C - 194D
192Q - 143K
194D - 197G
196G - 213V		191C - 194D
192Q
194D
213V		MER00195
PS00134
PS00135		B16-B240
B53-B58
B189-B200		Y

		1gja		135		189D - 17I
191C - 194D
192Q - 143K
194D - 197G
196G - 213V		191C - 194D
192Q
194D
213V		MER00195
PS00134
PS00135		B16-B240
B53-B58
B189-B200		Y

		1gjb		130		189D - 17I
191C - 194D
192Q - 143K
194D - 197G
196G - 213V		191C - 194D
192Q
194D
213V		MER00195
PS00134
PS00135		B16-B240
B53-B58
B189-B200		Y

		1gjc		130		189D - 17I
191C - 194D
192Q - 143K
194D - 197G
196G - 213V		191C - 194D
192Q
194D
213V		MER00195
PS00134
PS00135		B16-B240
B53-B58
B189-B200		Y

		1gjd		136		189D - 17I
191C - 194D
192Q - 143K
194D - 197G
196G - 213V		191C - 194D
192Q
194D
213V		MER00195
PS00134
PS00135		B16-B240
B53-B58
B189-B200		Y

		1gng		TMN		None		None		PS50011		B56-B340		NA

		1gz8		MBP		None		None		PS00107		A10-A33		Y

		1h00		FAP
FCP		11G - 18V		None		PS00107		A10-A33		Y

		1h01		FAL
FBL		88K
89K
13G - 16G		None		PS00107		A10-A33		Y

		1ho7		MFP
MFQ		11G - 18V
89K		None		PS00107		A10-A33		Y

		1h08		BYP
BWP		11G - 18V		None		PS00107		A10-A33		Y

		1h0v		UN4		13G - 16G
15Y
132N - 144A		None		PS00107		A10-A33		Y

		1h0w		207		13G - 16G
132N - 144A		None		PS00107		A10-A33		Y

		1h10		ITS		16G - 21T
19I - 21T
84I - 77C
82T - 79Q		16G
19I		PS00006		A0-A3		Y

		1h1q		2A6		None		None		PS00107
PS00107		C10-C33
A10-A33		N

		1h1r		6CP		None		None		PS00107
PS00107		C10-C33
A10-A33		Y

		1h1s		4SP		None		None		PS00107
PS00107		C10-C33
A10-A33		N

		1h8f		EPE		None		None		PS00001
PS00005
PS00107
PS00001
PS00005
PS00107		B213-B216
B203-B205
B62-B86
A213-A216
A203-A205
A62-A86		Y

		1ian		D13		None		None		Not Available				NA

		1ijr		CC0		34S - 40S
37T - 40S
94L - 91S		34S
94L		PS00005		A72-A74		N

		1jsv		U55		13G - 16G
89K - 93A
88K - 9+C742D		89K		PS00107		A10-A33		Y

		1jvp		LIG		13G - 16G
15Y - 36R
88K
89K		None		PS00107		P10-P33		Y

		1ke5		LS1		15Y - 36R
88K
89K		89K		PS00107		A10-A33		Y

		1ke6		LS2		13G - 16G
15Y - 36R
88K
89K		13G
89K		PS00107		A10-A33		Y

		1ke7		LS3		13G - 16G
15Y - 36R
88K
89K		13G
89K		PS00107		A10-A33		Y

		1ke8		LS4		15Y - 36R
88K
89K		89K		PS00107		A10-A33		Y

		1ke9		LS5		13G - 16G
15Y - 36R
88K
89K		89K		PS00107		A10-A33		Y

		1kpe		ADW		105G - 102S
106Q - 101G
22I - 25K
27I - 21K		105G
106Q		PS00892		B99-B117		Y

		1kv1		BMU		30V - 38V
31C - 38V
33G - 36G
35Y - 56S		None		PS01351		A59-A162		NA

		1kv2		B96		30V - 38V
31G - 38V
111A - 158V
159N - 162C
159N - 163Q
63I - 67R		38V
111A
67R		PS00008
PS01351		A110-A115
A59-A162		Y

		1m51		TSX		289G - 293L
296M - 293L
531G -299S
523G - 520D
524K -520D
338G - 371Q		289G - 293L
296M - 293L
338G		Not Available				NA

		1m7q		DQO		30V - 38V
21G - 38V
111A - 158V
112D - 116I		38ZV
111A
112D		PS00008
PS00107		A110-A115
A30-A54		Y

		1nhx		FTB		289G - 293L
296M - 293L
531G -299S
344D - 348I
344D - 340S		289G - 293L
296M - 293L
531G
334D		Not Available				NA

		1nmx		FDM		None		None		PS00008
PS01331		A102-A107
A94-A106		N

		1nmy		FDM		None		None		PS00008
PS01331		A102-A107
A94-A106		N

		1nvq		UCN		23V - 15L
23V - 16G
87C - 90G
138L - 90G		23V - 15L
23V - 16G
87C - 90G
90G		PS00107
PS50011		A15-A38
A9-A265		Y

		1nvr		STU		18G - 21G
15L - 23V
16G - 23V
87C - 90G		15L - 23V
16G - 23V
87C - 90G		PS00107
PS50011		A15-A38
A9-A265		Y

		1nvs		UCM		18G - 21G
15L - 23V
16G - 23V
90G - 138L
91Q - 94D
139D - 142D
139D - 143N		15L - 23V
16G - 23V
90G
91Q		PS00107
PS50011		A15-A38
A9-A265		Y

		1nxk		STU		A73G - A76G
A70L - A78V
A142D - A195T
B73G - B76G
B71G - B78V
B70L - B78V
C73G - C76G
C71G - C78V
D73G - D76G		A73G
A70L - A78V
A142D
B73G
B71G - B78V
B70L - B78V
C73G
C71G - C78V
D73G - D76G		PS00008
PS00107
PS50011
PS00107
PS50011
PS50011
PS00005
PS50011
PS00107
PS50011		D71-D76
D70-D93
D64-D325
C70-C93
C64-C325
B64-B325
E70-E93
E64-E325
B70-B93
B64B325		Y

		1o3p		655		189D - 17I
191C - 194D
197G - 194D
192Q - 143K
196G - 213V		189D
191C - 194D
194D
192Q
213V		MER00195
PS00134
PS00135		B16-B240
B53-B58
B189-B200		Y

		1o41		300		15R - 19R
36S - 42A
39T - 42A		36S		PS50001		A7-A104		NA

		1o42		843		15R - 19R
36S - 42A
39T - 42A
74T - 77T
93A - 96L		36S
74T
96L		PS00005
PS00005
PS50001		A38-A40
A106-A108
A7-A104		Y

		1o43		821		36S - 42A
39T - 42A
74T - 77T
93A - 96L		36S
74T
96L		PS00005
PS50001		A106-A108
A7-A104		NA

		1o44		852		36S - 42A
39T - 42A
74T - 77T
93A - 96L		36S
39T
74T
96L		Not Available				NA

		1o45		687		39T - 42A
74T - 77T
93A - 96L		74T
96L		PS00005
PS50001		A106-A108
A7-A104		NA

		1o46		903		39T - 42A
74T - 77T
93A - 96L		39T
74T
96L		PS00005
PS00005
PS50001		A38-A40
A106-A108
A7-A104		Y

		1o47		822		74T - 77T
93A - 96L		74T
96L		PS00005
PS50001		A106-A108
A7-A104		NA

		1o48		853		36S - 42A
39T - 42A
74T - 77T
93A - 96L		36S
74T
96L		PS00005
PS00005
PS50001		A38-A40
A106-A108
A7-A104		Y

		1o49		493		74T - 77T
93A - 96L		74T
96L		PS00005
PS00005
PS50001		A38-A40
A106-A108
A7-A104		NA

		1o4a		197		93A - 96L
36S - 42A		96L
36S		PS00005
PS00005
PS50001		A38-A40
A106-A108
A7-A104		NA

		1o4b		876		36S - 42A
39T - 42A
93A - 96L		36S
39T
96L		PS00005
PS00005
PS50001		A38-A40
A106-A108
A7-A104		Y

		1o4d		262		36S - 42A
39T - 42A		36S		PS50001		A7-A104		NA

		1o4e		299		36S - 42A
39T - 42A		36S		PS50001		A7-A104		NA

		1o4f		790		36S - 42A
39T - 42A		36S		PS00005
PS50001		A38-A40
A7-A104		Y

		1o4g		I59		36S - 42A
39T - 42A		36S
39T		PS00005
PS00005
PS50001		A38-A40
A106-A108
A7-A104		Y

		1o4h		772		36S - 42A
39T - 42A		36S
39T		PS00005
PS50001		A106-A108
A7-A104		NA

		1o4i		219		39T - 42A		39T		PS00005
PS00005
PS50001		A38-A40
A106-A108
A7-A104		Y

		1o4j		IS2		36S - 42A
39T - 42A		36S
39T		PS00005
PS50001		A38-A40
A7-A104		Y

		1o4k		PSN		36S - 42A
39T - 42A		36S		PS00005
PS50001		A106-A108
A7-A104		NA

		1o4o		HPS		36S - 42A
39T - 42A
93A - 96L		36S
93A		PS00005
PS50001		A38-A40
A7-A104		Y

		1o4p		791		39T - 42A		39T		PS00005
PS50001		A38-A40
A7-A104		Y

		1o4q		256		None		None		PS00005
PS00005
PS50001		A38-A40
A106-A108
A7-A104		N

		1o4r		787		36S - 42A
39T - 42A		36S
39T		PS00005
PS50001		A38-A40
A7-A104		Y

		1o9u		ADZ		111R - 133D		133D		PS00107		A62-A86		Y

		1ogu		ST8		85Q - 135I		85Q		PS00107		A10-A33		N

		1oi9		N20		None		None		PS00006
PS00107
PS00107
PS00292		A232-A235
A10-A33
C10-C33
D211-D242		N

		1oiq		HDU		10I - 18V
11G - 18V
85Q - 135I
145D - 148L		10I
11G
85Q
145D		PS00107		A10-A33		Y

		1oir		HDY		10I - 18V
11G - 18V
13G - 16G		10I - 18V
11G - 18V
13G		PS00107		A10-A33		Y

		1oit		HDT		11G - 18V
132N - 144A
89K - 93A		11G - 18V
132N - 144A
89K		PS00107		A10-A33		Y

		1oiu		N76		None		None		PS00006
PS00107
PS00006
PS00107
PS00292		A232-A235
A10-A33
D340-D343
C10-C33
D211-D242		N

		1oiy		N41		None		None		PS00006
PS00107
PS00006
PS00107
PS00292		A232-A235
A10-A33
D340-D343
C10-C33
D211-D242		N

		1oku		PFF		None		None		Not Available				NA

		1okw		FCL		None		None		Not Available				NA

		1oky		STO		88L - 96V
89G - 96V
91G - 94S		88L - 96V
89G - 96V
91G		PS00107		A88-A111		Y

		1okz		UCN		88L - 96V
89G - 96V
91G - 94S		88L - 96V
89G - 96V
91G		PS00107		A88-A111		Y

		1opl		P16		268G - 274Q
339Y - 390V
340G - 390V		268G
339Y
340G		PS00107
PS00107		A267-A290
B267-B290		Y

		1ouk		084		30V - 28V
35Y - 56S
111A - 158V
159N - 162C
159N - 163E		30V - 38V
111A		PS00008
PS00107		A110-A115
A30-A54		Y

		1ouy		094		31G - 38V
33G - 36G
111A - 158V		31G - 38V
111A		PS00008
PS00107		A110-A115
A30-A54		Y

		1ove		358		111A - 158V		111A		PS00008
PS00107		A110-A115
A30-A54		Y

		1owd		497		191D - 2I
193C - 196D
194Q - 141K		191D
193C
194Q		MER00195
PS00134
PS00135		A1-A242
A41-A46
A191-A202		Y

		1owe		675		154K - 208Q
210D - 207C
2I - 205D		208Q
207C
205D		MER00195
PS00134
PS00135		A1-A256
A50-A55
A205-A216		Y

		1owh		239		208Q - 154K
207C - 210D
205D - 2I		208Q
207C
205D		MER00195
PS00134
PS00135		A1-A256
A50-A55
A205-A216		Y

		1owi		426		191D - 2I
193C - 196D
194Q - 141K
215V - 198G
215V - 199G		191D
193C
194Q
215V		MER00195
PS00134
PS00135		A1-A242
A41-A46
A191-A202		Y

		1owj		155		191D - 2I
193C - 196D
215V - 199G		191D
193C
215V		MER00195
PS00134
PS00135		A1-A242
A41-A46
A191-A202		Y

		1owk		303		191D - 2I
193C - 196D
194Q - 141K
215V - 198G
215V - 199G		191D
193C
194Q
215V		MER00195
PS00134
PS00135		A1-A242
A41-A46
A191-A202		Y

		1oz1		FPH		35Y - 56S
33G - 36G
30V - 38V
31G - 38V		None		PS00107
PS01351		A30-A54
A59-A162		Y

		1p2a		5BN		11G - 18V		11G - 18V		PS00107		A10-A33		Y

		1p4m		FMN		71S - 86E
73G - 84S
26G - 29Q
27S - 30L
28K - 31G		71S
26G
27S		Not Available				NA

		1p5e		TBS		None		None		PS00107
PS00107		A10-A33
C10-C33		Y

		1p5z		AR3		None		None		PS00017		B28-B35		Y

		1p60		DCZ		None		None		PS00017
PS00017		B28-B35
A28-A35		N

		1p61		DCZ		None		None		PS00017		B28-B35		Y

		1p62		GEO		None		None		PS00017		B28-B35		Y

		1pf8		SU9		11G - 18V		None		PS00107		A10-A33		Y

		1pkd		UCN		13G - 16G		13G
89K		PS00107
PS00107		A10-A33
C10-C33		Y

		1pmn		984		145V - 127L
145V - 128N
78V - 70I
78V - 71G
151A - 197V		145V
78V - 70I
78V - 71G
151A		PS01351		A99-A201		NA

		1pmq		880		70I - 78V
71G - 78V
73G - 76G
145V - 127L		70I - 78V
71G - 78V
73ZG
145V		PS01351		A99-A201		NA

		1pmu		9HP		89N - 148L
150D - 197V
71G - 74A
76G - 74A		148L		PS01351		A99-A201		NA

		1pmv		537		73G - 76G
147E - 125S
206L - 194N		147E		PS01351		A99-A201		NA

		1pxi		CK1		13G - 16G
15Y - 36R
132N - 144A		13G
132N - 144A		PS00107		A10-A33		Y

		1pxj		CK2		13G - 16G
132N - 144A		13G
132N - 144A		PS00107		A10-A33		Y

		1pxk		CK3		132N - 144A		132N - 144A		PS00107		A10-A33		Y

		1pxl		CK4		89K - 93A		89K		PS00107		A10-A33		Y

		1pxm		CK5		None		None		PS00107		A10-A33		N

		1pxn		CK6		None		None		PS00107		A10-A33		N

		1pxo		CK7		13G-16G
132N - 144A		13G
132N - 144A		PS00107		A10-A33		Y

		1pxp		CK8		None		None		PS00107		A10-A33		N

		1pye		PM1		None		None		PS00107		A10-A33		N

		1q3d		STO		65G - 68G
63G - 70V		65G
63G - 70V		PS00107
PS00107		A62-A86
B62-B86		Y

		1q3w		ATU		63G - 70V
65G - 68G
133D - 111R		None		PS00107
PS00107		A62-A86
B62-B86		Y

		1q41		IXM		63G - 70V		63G - 70V		PS00107
PS00107		A62-A86
B62-B86		Y

		1q4l		679		65G - 68G
63G - 70V		65G
63G - 70V		PS00001
PS00107
PS00001
PS00107		A64-A67
A62-A86
B64-B67
B62-B86		Y

		1q61		MG8		15V - 19L
155E - 159S		15V
155E		PS00006
PS00107		A345-A348
A273-A295		Y

		1qcf		PP1		273L - 281V		273L - 281V		Not Available				NA

		1qpd		STU		322G - 372V
322G - 319M
251L - 259V
252G - 259V
302R - 317E		322G
322G - 319M
251L - 259V
252G - 259V
317E		PS00006
PS00008		A323-A326
A252-A257		Y

		1qpe		PP2		251L - 259V
252G - 259V
322G - 372V		251L - 259V
252G - 259V
322G		PS00006
PS00107		A323-A326
A251-A273		Y

		1qpj		STU		322G - 372V
321N - 372V
251L - 259V
252G - 259V		322G
321N
251L - 259V
252G - 259V		PS00006
PS00107		A323-A326
A251-A273		Y

		1r78		FMD		None		None		PS00107		A10-A33		N

		1rhf		EPE		88S - 25S		88S		PS50835		B1-B88		NA

		1sc8		2IN		192Q - 143K
191C - 194D
213V - 196G
213V - 197G		192Q
191C
213V		MER00195
PS00134
PS00135		U5-U240
U53-U58
U189-U200		Y

		1smh		MG8		12Q-16K
13E-17E
16K-20A		None		PS00005
PS00006		A14-A16
A14-A17		Y

		1sqa		UI1		205D - 2I
207C - 210D
208Q - 154K		205D
207C
208Q		MER00195
PS00134
PS00135		A1-A256
A50-A55
A205-A216		Y

		1sqo		UI2		205D - 2I
207C - 210D
208Q - 154K		205D
207C
208Q		MER00195
PS00134
PS00135		A1-A256
A50-A55
A205-A216		Y

		1sqt		UI3		191D - 2I
193C - 196D
194Q - 141K
199G - 196D		191D
193C
194Q		MER00195
PS00135		A1-A242
A191-A202		Y

		1ucn		TRS		None		None		Not Available				NA

		1uei		UTP		None		None		PS00005
PS00017
PS00005
PS00017		B31-B33
B27-B34
A31-A33
A27-A34		N

		1uej		CTN		None		None		PS00017
PS00017		A27-A34
B27-B34		Y

		1urw		I1P		None		None		PS00107		A10-A33		Y

		1uu3		LY4		89G - 96V
91G - 94S		89G - 96V
91G		PS00008
PS00107		A91-A96
A88-A111		Y

		1uu7		BI2		165G - 213L
91G - 94S
88L - 96V
89G - 96V		165G
88L - 96V
89G - 96V		PS00107		A88-A111		Y

		1uu8		BI1		165G - 213L
89G - 96V		165G
89G - 96V		PS00107		A88-A111		Y

		1uv5		BRW		111R - 133D
63G - 70V		133D
63G		PS00107		B62-B86		Y

		1uvr		BI8		88L - 96V
89G - 96V		None		PS00107		A88-A111		Y

		1uwh		BAX		496A - 500E		500E		PS00107
PS00107		B462-B482
A462-A482		Y

		1uwj		BAX		None		None		PS00107
PS00107		B462-B482
A462-A482		Y

		1v1k		3FP		89K - 93A
10I - 18V
13G - 16G		10I - 18V
13G		PS00107		A10-A33		Y

		1v4s		MRK		65T - 67E
64S - 250R
456A - 460A
455V - 458K		65T
64S		PS00006		A64-A67		Y

		1vj9		5IN		189D - 17I
191C - 194D
197G - 194D
197G - 213V
196G - 213V		189D
191C
213V		MER00195
PS00134
PS00135		U5-U240
U53-U58
U189-U200		Y

		1vja		7IN		189D - 17I
191C - 194D
192Q - 143K
197G - 194D
196G - 213V		189D
191C
192Q
213V		MER00195
PS00134
PS00135		U5-U240
U53-U58
U189-U200		Y

		1vyz		N5B		13G - 16G
88K - 92D
89K - 93A
132N - 144A		None		PS00107		A10-A33		Y

		2hck		QUE		273L - 281V
274G - 281V
343K - 394V
344G - 394V		273L - 281V
274G - 281V
343K
344G		PS00006
PS00107
PS00006
PS00107		B345-B348
B273-B295
A345-A348
A273-A295		Y

		2br1		PFP		16G - 23V
87C - 90G		16G - 23V
87C - 90G		Not Available				NA

		2brb		PFQ		15L - 23 V
16G - 23V
87C - 90G
90G - 138L		15L - 23 V
16G - 23V
87C - 90G
90G		Not Available				NA

		2brg		DFY		16G - 23V
87C - 90G		16G - 23V
87C - 90G		Not Available				NA

		2brh		DFW		15L - 23 V
16G - 23V
87C - 90G
91E - 94D		15L - 23 V
16G - 23V
87C - 90G		Not Available				NA

		2brm		DFZ		87C - 90G
91E - 94D		87C - 90G		Not Available				NA

		2brn		DF1		87C - 90G
90G - 138L
91E - 94D		87C - 90G
90G		Not Available				NA

		2bro		DF2		16G - 23V
18G - 20Y
87C - 90G		16G - 23V
87C - 90G		Not Available				NA

		1iep		STI		249G - 252Q
251G - 254G		None		PS00107
PS50011
PS00107
PS50011		A248-A271
A242-A493
B248-B271
B242-B493		Y

		1fpu		PRC		None		None		PS00107
PS50011
PS00107
PS50011		A248-A271
A242-A493
B248-B271
B242-B493		N

		1opj		STI		268G - 270G
268G - 271Q
270G - 273G		None		PS00107
PS50011
PS00107
PS50011		A267-A290
A261-A512
B267-B290
B261-B512		Y

		1opk		P16		268G - 271Q
270G - 273G		268G		PS00107
PS50011		A267-A290
A261-A512		Y

		1opl		P16		268G - 271Q
270G - 273G		268G		PS00107
PS50011
PS00107
PS50011		A267-A290
A261-A512
B267-B290
B261-B512		Y

		1t46		STI		None		None		PS00107
PS50011		A595-A623
A589-A935		Y

		1xbb		STI		377L - 385V
378G - 385V
380G - 383G
382F - 405K		377L - 385V
378G - 385V
380G		PS00107
PS50011		A377-A402
A371-A631		Y

		1xbc		STO		380G - 383G		380G		PS00107
PS50011
REP00306		A377-A402
A371-A631
A494-A498		Y
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		Number of Dehydrons		# of PDB Kinases				# of Wrapped Dehydrons		# of PDB Kinases

		0		35				0		52

		1		22				0.5		29

		2		30				1		29

		3		33				1.5		33

		4		30				2		7

		5		24				2.5		17

		6		3				3		9

		7		1				3.5		1

		Total		178				4		1

								4.5		0

								5		0

								5.5		0

								6		0

								6.5		0

								7		0

								Total		178
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Number of dehydrons wrapped

Number of PDB Kinases

Histogram: Number of protein kinases with 'n' number of dehydrons wrapped
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Number of dehydrons in the vicinity of the ligand (n)

Number of PDB Kinases

Histogram: Number of protein kinases with 'n' number of dehydrons in the ligand vicinity
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Dehydrons in Active Site Region - Absent / Not Applicable / Present
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Histogram: Presence/Absence of dehydrons
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Sheet6

		Number of Wrapped Dehydrons		Number  of PDB Kinases		Percentage				Number of Dehydrons		Number of PDB Kinases		Percentage				Dehydrons
in Active Site Region		Number of PDB Kinases		Percentage

		0		56		29.02%				0		36		18.65%				N		20		10.36%

		0.5		32		16.58%				1		22		11.40%				NA		36		18.65%

		1		30		15.54%				2		37		19.17%				Y		137		70.98%

		1.5		34		17.62%				3		37		19.17%				Total		193		100.00%

		2		10		5.18%				4		33		17.10%

		2.5		18		9.33%				5		24		12.44%

		3		10		5.18%				6		3		1.55%

		3.5		2		1.04%				7		1		0.52%

		4		1		0.52%				Total		193		100.00%

		Total		193		100.00%				>=2		135		69.95%

		<2		152		78.76%				<2		58		30.05%

		>=2		41		21.24%





DehydronCount

		PDB
ID		HET
ID		Neighboring Dehydrons		Wrapped Dehydrons		Dehydron in Active Site Region

		1a9u		SB2		4		0.5		Y		0

		1aq1		STU		0		0		N		0.5

		1b55		ITS		2		1		Y		1

		1bhf		1PA		5		0.5		NA		1.5

		1bl6		SB6		0		0		Y		2

		1bl7		SB4		4		0.5		Y		2.5

		1bmk		SB5		3		2		Y		3

		1bwn		4IP		1		1		Y		3.5

		1byg		STU		5		3		Y		4

		1c5w		ESI		4		1.5		Y		4.5

		1c5x		ESI		4		1		Y		5

		1c5y		ESP		5		1.5		Y		5.5

		1di8		DTQ		3		0		Y		6

		1di9		MSQ		5		0.5		Y		6.5

		1dm2		HMD		1		0.5		Y		7

		1e1x		NW1		2		0.5		Y

		1e2e		AF3		2		0		Y

		1e8z		STU		1		0		Y

		1e9h		INR		1		0		Y

		1efn		PBM		0		0		NA

		1ejn		AGB		3		1.5		Y

		1f5k		BAM		5		1.5		Y

		1f5l		AMR		2		1		Y

		1f92		UKP		3		1		Y

		1fbz		CC1		6		1.5		Y

		1fv9		172		2		1		NA

		1fvt		106		2		0.5		Y

		1fvv		107		2		0.5		N

		1g5s		I17		0		0		Y

		1gi7		120		5		2.5		Y

		1gi8		BMZ		5		2.5		Y

		1gi9		123		5		2.5		Y

		1gih		1PU		2		1		Y

		1gii		1PU		2		1		Y

		1gij		2PU		1		0.5		Y

		1gj7		132		4		2.5		Y

		1gj8		133		5		2.5		Y

		1gj9		134		4		2.5		Y

		1gja		135		5		2.5		Y

		1gjb		130		5		2.5		Y

		1gjc		130		5		2.5		Y

		1gjd		136		5		2.5		Y

		1gng		TMN		0		0		NA

		1gz8		MBP		0		0		Y

		1h00		FAP
FCP		1		0		Y

		1h01		FAL
FBL		3		0		Y

		1ho7		MFP
MFQ		2		0		Y

		1h08		BYP
BWP		1		0		Y

		1h0v		UN4		3		0		Y

		1h0w		207		2		0		Y

		1h10		ITS		4		1		Y

		1h1q		2A6		0		0		N

		1h1r		6CP		0		0		Y

		1h1s		4SP		0		0		N

		1h8f		EPE		0		0		Y

		1ian		D13		0		0		NA

		1ijr		CC0		3		1		N

		1jsv		U55		3		0.5		Y

		1jvp		LIG		4		0		Y

		1ke5		LS1		3		0.5		Y

		1ke6		LS2		4		1		Y

		1ke7		LS3		4		1		Y

		1ke8		LS4		3		0.5		Y

		1ke9		LS5		4		0.5		Y

		1kpe		ADW		4		1		Y

		1kv1		BMU		4		0		NA

		1kv2		B96		6		1.5		Y

		1m51		TSX		6		2.5		NA

		1m7q		DQO		4		1.5		Y

		1nhx		FTB		5		3		NA

		1nmx		FDM		0		0		N

		1nmy		FDM		0		0		N

		1nvq		UCN		4		3.5		Y

		1nvr		STU		4		3		Y

		1nvs		UCM		7		3		Y

		1nxk		STU		3		2		Y

		1o3p		655		5		3		Y

		1o41		300		3		0.5		NA

		1o42		843		5		1.5		Y

		1o43		821		4		1.5		NA

		1o44		852		4		2		NA

		1o45		687		3		1		NA

		1o46		903		3		1.5		Y

		1o47		822		2		1		NA

		1o48		853		4		1.5		Y

		1o49		493		2		1		NA

		1o4a		197		2		1		NA

		1o4b		876		3		1.5		Y

		1o4d		262		2		0.5		NA

		1o4e		299		2		0.5		NA

		1o4f		790		2		0.5		Y

		1o4g		I59		2		1		Y

		1o4h		772		2		1		NA

		1o4i		219		1		0.5		Y

		1o4j		IS2		2		1		Y

		1o4k		PSN		2		0.5		NA

		1o4o		HPS		3		1		Y

		1o4p		791		1		0.5		Y

		1o4q		256		0		0		N

		1o4r		787		2		1		Y

		1o9u		ADZ		1		0.5		Y

		1ogu		ST8		1		0.5		N

		1oi9		N20		0		0		N

		1oiq		HDU		4		2		Y

		1oir		HDY		3		2.5		Y

		1oit		HDT		3		2.5		Y

		1oiu		N76		0		0		N

		1oiy		N41		0		0		N

		1oku		PFF		0		0		NA

		1okw		FCL		0		0		NA

		1oky		STO		3		2.5		Y

		1okz		UCN		3		2.5		Y

		1opl		P16		3		1.5		Y

		1ouk		084		5		1.5		Y

		1ouy		094		3		1.5		Y

		1ove		358		1		0.5		Y

		1owd		497		3		1.5		Y

		1owe		675		3		1.5		Y

		1owh		239		3		1.5		Y

		1owi		426		5		2		Y

		1owj		155		3		1.5		Y

		1owk		303		5		2		Y

		1oz1		FPH		4		0		Y

		1p2a		5BN		1		1		Y

		1p4m		FMN		5		1.5		NA

		1p5e		TBS		0		0		Y

		1p5z		AR3		0		0		Y

		1p60		DCZ		0		0		N

		1p61		DCZ		0		0		Y

		1p62		GEO		0		0		Y

		1pf8		SU9		1		0		Y

		1pkd		UCN		1		0.5		Y

		1pmn		984		5		3		NA

		1pmq		880		4		3		NA

		1pmu		9HP		4		0.5		NA

		1pmv		537		3		0.5		NA

		1pxi		CK1		3		1.5		Y

		1pxj		CK2		2		1.5		Y

		1pxk		CK3		1		1		Y

		1pxl		CK4		1		0.5		Y

		1pxm		CK5		0		0		N

		1pxn		CK6		0		0		N

		1pxo		CK7		2		1.5		Y

		1pxp		CK8		0		0		N

		1pye		PM1		0		0		N

		1q3d		STO		2		1.5		Y

		1q3w		ATU		3		0		Y

		1q41		IXM		1		1		Y

		1q4l		679		2		1.5		Y

		1q61		MG8		2		1		Y

		1qcf		PP1		1		1		NA

		1qpd		STU		5		4		Y

		1qpe		PP2		3		2.5		Y

		1qpj		STU		4		3		Y

		1r78		FMD		0		0		N

		1rhf		EPE		1		0.5		NA

		1sc8		2IN		4		1.5		Y

		1smh		MG8		3		0		Y

		1sqa		UI1		3		1.5		Y

		1sqo		UI2		3		1.5		Y

		1sqt		UI3		4		1.5		Y

		1ucn		TRS		0		0		NA

		1uei		UTP		0		0		N

		1uej		CTN		0		0		Y

		1urw		I1P		0		0		Y

		1uu3		LY4		2		1.5		Y

		1uu7		BI2		4		2.5		Y

		1uu8		BI1		2		1.5		Y

		1uv5		BRW		2		1		Y

		1uvr		BI8		2		0		Y

		1uwh		BAX		1		0.5		Y

		1uwj		BAX		0		0		Y

		1v1k		3FP		3		1.5		Y

		1v4s		MRK		4		1		Y

		1vj9		5IN		5		1.5		Y

		1vja		7IN		5		2		Y

		1vyz		N5B		4		0		Y

		2hck		QUE		4		3		Y

		2br1		PFP		2		2		NA

		2brb		PFQ		4		3.5		NA

		2brg		DFY		2		2		NA

		2brh		DFW		4		3		NA

		2brm		DFZ		2		1		NA

		2brn		DF1		3		1.5		NA

		2bro		DF2		3		2		NA

		1iep		STI		2		0		Y

		1fpu		PRC		0		0		N

		1opj		STI		3		0		Y

		1opk		P16		2		0.5		Y

		1opl		P16		2		0.5		Y

		1t46		STI		0		0		Y

		1xbb		STI		4		2.5		Y

		1xbc		STO		1		0.5		Y





DehydronPattern

		PDB ID		HETID		Neighboring		Wrapped

		1a9u		SB2		30V - 38V
31C - 38V
35T - 56S
111A - 158V		35T

		1aq1		STU		None

		1b55		ITS		18K - 21S
41E - 51S		18K - 21S

		1bhf		1PA		156S - 162S
159T - 162S
135K - 139R
136D - 140E
143A - 140E		156S

		1bl6		SB6		None

		1bl7		SB4		33G - 36G
31G - 38V
30V - 38V
111A - 158V		38V

		1bmk		SB5		33G - 36G
31G - 38V
30V - 38V		30V - 38V
31G - 38V

		1bwn		4IP		18K - 21S		18K - 21S

		1byg		STU		204G - 207G
202G - 209V
201I - 209V
272G - 322V
250Q - 267E		204G
202G - 209V
201I - 209V
272G

		1c5w		ESI		191C - 194D
197G - 194D
143K - 192E
196G - 213V		194D
192E
213V

		1c5x		ESI		165H - 169Q
167E - 170Q
17I - 189D
192Q - 143K		189D
192Q

		1c5y		ESP		165H - 169Q
167E - 170Q
17I - 189D
191C - 194D
192Q - 143K		189D
191C
192Q

		1di8		DTQ		13G - 16V
15Y - 36R
207S - 211Q

		1di9		MSQ		31G - 38V
35Y - 56S
40A - 28S
179M - 175T
177D - 180T		31G

		1dm2		HMD		13G - 16G		13G

		1e1x		NW1		13G - 16G
132N - 144A		13G

		1e2e		AF3		20S - 24R
21T - 25K

		1e8z		STU		884D - 956E

		1e9h		INR		23N - 28E

		1efn		PBM

		1ejn		AGB		143K - 192Q
196G - 213V
195S - 43G		192Q
213V
195S						Lots of dehydrons

		1f5k		BAM		136C - 160V
17I - 189D
191C - 194D
196G - 213V
197G - 213V		189D
191C
213V

		1f5l		AMR		143K - 192Q
190S - 194D		192Q
190S

		1f92		UKP		17I - 189D
191C - 194D
192Q - 143K		189D
191C

		1fbz		CC1		B291S - B294L
B234S - B240S
A34S - A40S
A91S - A94L
A85R - A94L
A85R - A88T		B294L
A34S
A94L

		1fv9		172		198G - 215V
2I - 191D		215V
191D

		1fvt		106		93A - 89K
92D - 88K		89K

		1fvv		107		93A - 89K
92D - 88K		89K

		1g5s		I17

		1gi7		120		189D - 17I
191C - 194D
192Q - 143K
194D - 197G
196G - 213V		191C - 194D
192Q
194D
213V

		1gi8		BMZ		189D - 17I
191C - 194D
192Q - 143K
194D - 197G
196G - 213V		191C - 194D
192Q
194D
213V

		1gi9		123		189D - 17I
191C - 194D
192Q - 143K
194D - 197G
196G - 213V		191C - 194D
192Q
194D
213V

		1gih		1PU		10I - 18V
13G - 16G		10I-18V

		1gii		1PU		136N - 140A
132N - 144A		132N - 144A

		1gij		2PU		85Q - 135I		85Q

		1gj7		132		191C - 194D
192Q - 143K
194D - 197G
196G - 213V		191C - 194D
192Q
194D
213V

		1gj8		133		189D - 17I
191C - 194D
192Q - 143K
194D - 197G
196G - 213V		191C - 194D
192Q
194D
213V

		1gj9		134		191C - 194D
192Q - 143K
194D - 197G
196G - 213V		191C - 194D
192Q
194D
213V

		1gja		135		189D - 17I
191C - 194D
192Q - 143K
194D - 197G
196G - 213V		191C - 194D
192Q
194D
213V

		1gjb		130		189D - 17I
191C - 194D
192Q - 143K
194D - 197G
196G - 213V		191C - 194D
192Q
194D
213V

		1gjc		130		189D - 17I
191C - 194D
192Q - 143K
194D - 197G
196G - 213V		191C - 194D
192Q
194D
213V

		1gjd		136		189D - 17I
191C - 194D
192Q - 143K
194D - 197G
196G - 213V		191C - 194D
192Q
194D
213V

		1gng		TMN		None

		1gz8		MBP		None

		1h00		FAP		11G - 18V

				FCP

		1h01		FAL		88K
89K
13G - 16G

				FBL

		1ho7		MFP		11G - 18V
89K

				MFQ

		1h08		BYP		11G - 18V

				BWP

		1h0v		UN4		13G - 16G
15Y
132N - 144A

		1h0w		207		13G - 16G
132N - 144A

		1h10		ITS		16G - 21T
19I - 21T
84I - 77C
82T - 79Q		16G
19I

		1h1q		2A6

		1h1r		6CP

		1h1s		4SP

		1h8f		EPE

		1ian		D13		NONE

		1ijr		CC0		34S - 40S
37T - 40S
94L - 91S		34S
94L

		1jsv		U55		13G - 16G
89K - 93A
88K - 9+C742D		89K

		1jvp		LIG		13G - 16G
15Y - 36R
88K
89K

		1ke5		LS1		15Y - 36R
88K
89K		89K

		1ke6		LS2		13G - 16G
15Y - 36R
88K
89K		13G
89K

		1ke7		LS3		13G - 16G
15Y - 36R
88K
89K		13G
89K

		1ke8		LS4		15Y - 36R
88K
89K		89K

		1ke9		LS5		13G - 16G
15Y - 36R
88K
89K		89K

		1kpe		ADW		105G - 102S
106Q - 101G
22I - 25K
27I - 21K		105G
106Q

		1kv1		BMU		30V - 38V
31C - 38V
33G - 36G
35Y - 56S

		1kv2		B96		30V - 38V
31G - 38V
111A - 158V
159N - 162C
159N - 163Q
63I - 67R		38V
111A
67R

		1m51		TSX		289G - 293L
296M - 293L
531G -299S
523G - 520D
524K -520D
338G - 371Q		289G - 293L
296M - 293L
338G

		1m7q		DQO		30V - 38V
21G - 38V
111A - 158V
112D - 116I		38ZV
111A
112D

		1nhx		FTB		289G - 293L
296M - 293L
531G -299S
344D - 348I
344D - 340S		289G - 293L
296M - 293L
531G
334D

		1nmx		FDM

		1nmy		FDM

		1nvq		UCN		23V - 15L
23V - 16G
87C - 90G
138L - 90G		23V - 15L
23V - 16G
87C - 90G
90G

		1nvr		STU		18G - 21G
15L - 23V
16G - 23V
87C - 90G		15L - 23V
16G - 23V
87C - 90G

		1nvs		UCM		18G - 21G
15L - 23V
16G - 23V
90G - 138L
91Q - 94D
139D - 142D
139D - 143N		15L - 23V
16G - 23V
90G
91Q

		1nxk		STU		A73G - A76G
A70L - A78V
A142D - A195T
B73G - B76G
B71G - B78V
B70L - B78V
C73G - C76G
C71G - C78V
D73G - D76G		A73G
A70L - A78V
A142D
B73G
B71G - B78V
B70L - B78V
C73G
C71G - C78V
D73G - D76G

		1o3p		655		189D - 17I
191C - 194D
197G - 194D
192Q - 143K
196G - 213V		189D
191C - 194D
194D
192Q
213V

		1o41		300		15R - 19R
36S - 42A
39T - 42A		36S

		1o42		843		15R - 19R
36S - 42A
39T - 42A
74T - 77T
93A - 96L		36S
74T
96L

		1o43		821		36S - 42A
39T - 42A
74T - 77T
93A - 96L		36S
74T
96L

		1o44		852		36S - 42A
39T - 42A
74T - 77T
93A - 96L		36S
39T
74T
96L

		1o45		687		39T - 42A
74T - 77T
93A - 96L		74T
96L

		1o46		903		39T - 42A
74T - 77T
93A - 96L		39T
74T
96L

		1o47		822		74T - 77T
93A - 96L		74T
96L

		1o48		853		36S - 42A
39T - 42A
74T - 77T
93A - 96L		36S
74T
96L

		1o49		493		74T - 77T
93A - 96L		74T
96L

		1o4a		197		93A - 96L
36S - 42A		96L
36S

		1o4b		876		36S - 42A
39T - 42A
93A - 96L		36S
39T
96L

		1o4d		262		36S - 42A
39T - 42A		36S

		1o4e		299		36S - 42A
39T - 42A		36S

		1o4f		790		36S - 42A
39T - 42A		36S

		1o4g		I59		36S - 42A
39T - 42A		36S
39T

		1o4h		772		36S - 42A
39T - 42A		36S
39T

		1o4i		219		39T - 42A		39T

		1o4j		IS2		36S - 42A
39T - 42A		36S
39T

		1o4k		PSN		36S - 42A
39T - 42A		36S

		1o4o		HPS		36S - 42A
39T - 42A
93A - 96L		36S
93A

		1o4p		791		39T - 42A		39T

		1o4q		256		None

		1o4r		787		36S - 42A
39T - 42A		36S
39T

		1o9u		ADZ		111R - 133D		133D

		1ogu		ST8		85Q - 135I		85Q

		1oi9		N20		None

		1oiq		HDU		10I - 18V
11G - 18V
85Q - 135I
145D - 148L		10I
11G
85Q
145D

		1oir		HDY		10I - 18V
11G - 18V
13G - 16G		10I - 18V
11G - 18V
13G

		1oit		HDT		11G - 18V
132N - 144A
89K - 93A		11G - 18V
132N - 144A
89K

		1oiu		N76		None

		1oiy		N41		None

		1oku		PFF		None

		1okw		FCL		None

		1oky		STO		88L - 96V
89G - 96V
91G - 94S		88L - 96V
89G - 96V
91G

		1okz		UCN		88L - 96V
89G - 96V
91G - 94S		88L - 96V
89G - 96V
91G

		1opl		P16		268G - 274Q
339Y - 390V
340G - 390V		268G
339Y
340G

		1ouk		0 84		30V - 28V
35Y - 56S
111A - 158V
159N - 162C
159N - 163E		30V - 38V
111A

		1ouy		0 94		31G - 38V
33G - 36G
111A - 158V		31G - 38V
111A

		1ove		358		111A - 158V		111A

		1owd		497		191D - 2I
193C - 196D
194Q - 141K		191D
193C
194Q

		1owe		675		154K - 208Q
210D - 207C
2I - 205D		208Q
207C
205D

		1owh		239		208Q - 154K
207C - 210D
205D - 2I		208Q
207C
205D

		1owi		426		191D - 2I
193C - 196D
194Q - 141K
215V - 198G
215V - 199G		191D
193C
194Q
215V

		1owj		155		191D - 2I
193C - 196D
215V - 199G		191D
193C
215V

		1owk		303		191D - 2I
193C - 196D
194Q - 141K
215V - 198G
215V - 199G		191D
193C
194Q
215V

		1oz1		FPH		35Y - 56S
33G - 36G
30V - 38V
31G - 38V

		1p2a		5BN		11G - 18V		11G - 18V

		1p4m		FMN		71S - 86E
73G - 84S
26G - 29Q
27S - 30L
28K - 31G		71S
26G
27S

		1p5e		TBS		None

		1p5z		AR3		None

		1p60		DCZ		None

		1p61		DCZ		None

		1p62		GEO		None

		1pf8		SU9		11G - 18V

		1pkd		UCN		13G - 16G		13G
89K

		1pmn		984		145V - 127L
145V - 128N
78V - 70I
78V - 71G
151A - 197V		145V
78V - 70I
78V - 71G
151A

		1pmq		880		70I - 78V
71G - 78V
73G - 76G
145V - 127L		70I - 78V
71G - 78V
73ZG
145V

		1pmu		9HP		89N - 148L
150D - 197V
71G - 74A
76G - 74A		148L

		1pmv		537		73G - 76G
147E - 125S
206L - 194N		147E

		1pxi		CK1		13G - 16G
15Y - 36R
132N - 144A		13G
132N - 144A

		1pxj		CK2		13G - 16G
132N - 144A		13G
132N - 144A

		1pxk		CK3		132N - 144A		132N - 144A

		1pxl		CK4		89K - 93A		89K

		1pxm		CK5		None

		1pxn		CK6		None

		1pxo		CK7		132N - 144A		132N - 144A

		1pxp		CK8		None

		1pye		PM1		None

		1q3d		STO		65G - 68G
63G - 70V		65G
63G - 70V

		1q3w		ATU		63G - 70V
65G - 68G
133D - 111R

		1q41		IXM		63G - 70V		63G - 70V

		1q4l		679		65G - 68G
63G - 70V		65G
63G - 70V

		1q61		MG8		15V - 19L
155E - 159S		15V
155E

		1qcf		PP1		273L - 281V		273L - 281V

		1qpd		STU		322G - 372V
322G - 319M
251L - 259V
252G - 259V
302R - 317E		322G
322G - 319M
251L - 259V
252G - 259V
317E

		1qpe		PP2		251L - 259V
252G - 259V
322G - 372V		251L - 259V
252G - 259V
322G

		1qpj		STU		322G - 372V
321N - 372V
251L - 259V
252G - 259V		322G
321N
251L - 259V
252G - 259V

		1r78		FMD		None

		1rhf		EPE		88S - 25S		88S

		1sc8		2IN		192Q - 143K
191C - 194D
213V - 196G
213V - 197G		192Q
191C
213V

		1smh		MG8		None

		1sqa		UI1		205D - 2I
207C - 210D
208Q - 154K		205D
207C
208Q

		1sqo		UI2		205D - 2I
207C - 210D
208Q - 154K		205D
207C
208Q

		1sqt		UI3		191D - 2I
193C - 196D
194Q - 141K
199G - 196D		191D
193C
194Q

		1ucn		TRS		None

		1uei		UTP		None

		1uej		CTN		None

		1urw		I1P		None

		1uu3		LY4		89G - 96V
91G - 94S		89G - 96V
91G

		1uu7		BI2		165G - 213L
91G - 94S
88L - 96V
89G - 96V		165G
88L - 96V
89G - 96V

		1uu8		BI1		165G - 213L
89G - 96V		165G
89G - 96V

		1uv5		BRW		111R - 133D
63G - 70V		133D
63G

		1uvr		BI8		88L - 96V
89G - 96V

		1uwh		BAX		496A - 500E		500E

		1uwj		BAX		None

		1v1k		3FP		89K - 93A
10I - 18V
13G - 16G		10I - 18V
13G

		1v4s		MRK		65T - 67E
64S - 250R
456A - 460A
455V - 458K		65T
64S

		1vj9		5IN		189D - 17I
191C - 194D
197G - 194D
197G - 213V
196G - 213V		189D
191C
213V

		1vja		7IN		189D - 17I
191C - 194D
192Q - 143K
197G - 194D
196G - 213V		189D
191C
192Q
213V

		1vyz		N5B		13G - 16G
88K - 92D
89K - 93A
132N - 144A

		2hck		QUE		273L - 281V
274G - 281V
343K - 394V
344G - 394V		273L - 281V
274G - 281V
343K
344G





Active Site

		PDB ID		HETID		PATTERN		Active Site

		1a9u		SB2		PS00107		A30-A54

						PS00107		A30-A53

						PS01351		A59-A162

		1aq1		STU		PS00107		A10-A33

		1b55		ITS		PS000004		B18-B21

						PS000004		A18-A21

		1bhf		1PA

		1bl6		SB6		PS00107		A30-A54

						PS00107		A30-A53

						PS01351		A59-A162

		1bl7		SB4		PS00107		A30-A54

						PS00107		A30-A53

						PS01351		A59-A162

		1bmk		SB5		PS00107		A30-A54

						PS00107		A30-A53

						PS01351		A59-A162

		1bwn		4IP		PS00004		A18-A21

						PS00004		A48-A51

						PS00005		A51-A53

						PS00004		B48-B51

						PS00005		B51-B53

						PS00004		B18-B21

		1byg		STU		PS00106		A273-A276

						PS00107		A201-A222

		1c5w		ESI		MER00195		B16-B240

						PS00134		B53-B58

						PS00135		B189-B200

		1c5x		ESI		MER00195		B16-B240

						PS00134		B53-B58

						PS00135		B189-B200

		1c5y		ESP		MER00195		B16-B240

						PS00134		B53-B58

						PS00135		B189-B200

		1di8		DTQ		PS00107		A10-A33

		1di9		MSQ		PS00107		A30-A54

						PS00107		A30-A53

						PS01351		A59-A162

		1dm2		HMD		PS00107		A10-A33

		1e1x		NW1		PS00107		A10-A33

		1e2e		AF3		PS00017		A13-A20

						PS01331		A94-A106

		1e8z		STU		PS00005		A806-A808

						PS00915		A832-A846

						PS00916		A931-A951

		1e9h		INR		PS00107		C10-C33

		1efn		PBM

		1ejn		AGB		MER00195		A16-A240

						PS00134		A53-A58

						PS00135		A189-A200

		1f5k		BAM		PS00135		U189-U200

		1f5l		AMR		MER00195		A16-A240

						PS00135		A189-A200

		1f92		UKP		MER00195		A16-A240

						PS00134		A53-A58

						PS00135		A189-A200

		1fbz		CC1		PS00005		A72-A74

						PS00001		B289-292

						PS00005		B272-B274

		1fv9		172

		1fvt		106		PS00107		A10-A33

		1fvv		107		PS00107		A10-A33

		1g5s		I17		PS00107		A10-A33

		1gi7		120		MER00195		B16-B240

						PS00134		B53-B58

						PS00135		B189-B200

		1gi8		BMZ		MER00195		B16-B240

						PS00134		B53-B58

						PS00135		B189-B200

		1gi9		123		MER00195		B16-B240

						PS00134		B53-B58

						PS00135		B189-B200

		1gih		1PU		PS00107		A10-A33

		1gii		1PU		PS00107		A10-A33

		1gij		2PU		PS00006		A89-A92

						PS00107		A10-A33

		1gj7		132		MER00195		B16-B240

						PS00134		B53-B58

						PS00135		B189-B200

		1gj8		133		MER00195		B16-B240

						PS00134		B53-B58

						PS00135		B189-B200

		1gj9		134		MER00195		B16-B240

						PS00134		B53-B58

						PS00135		B189-B200

		1gja		135		MER00195		B16-B240

						PS00134		B53-B58

						PS00135		B189-B200

		1gjb		130		MER00195		B16-B240

						PS00134		B53-B58

						PS00135		B189-B200

		1gjc		130		MER00195		B16-B240

						PS00134		B53-B58

						PS00135		B189-B200

		1gjd		136		MER00195		B16-B240

						PS00134		B53-B58

						PS00135		B189-B200

		1gng		TMN

		1gz8		MBP		PS00107		A10-A33

		1h00		FAP		PS00107		A10-A33

				FCP		PS00107		A10-A33

		1h01		FAL		PS00107		A10-A33

				FBL		PS00107		A10-A33

		1ho7		MFP		PS00107		A10-A33

				MFQ		PS00107		A10-A33

		1h08		BYP		PS00107		A10-A33

				BWP		PS00107		A10-A33

		1h0v		UN4		PS00107		A10-A33

		1h0w		207		PS00107		A10-A33

		1h10		ITS		PS00006		A0-A3

		1h1q		2A6		PS00107		C10-C33

						PS00107		A10-A33

		1h1r		6CP		PS00107		A10-A33

						PS00107		C10-C33

		1h1s		4SP		PS00107		A10-A33

						PS00107		C10-C33

		1h8f		EPE		PS00001		B213-B216

						PS00005		B203-B205

						PS00107		B62-B86

										B62-B85

						PS00001		A213-A216

						PS00005		A203-A205

						PS00107		A62-A86

										A62-A85

		1ian		D13		NONE

		1ijr		CC0		PS00005		A72-A74

		1jsv		U55		PS00107		A10-A33

		1jvp		LIG		PS00107		P10-P33

		1ke5		LS1		PS00107		A10-A33

		1ke6		LS2		PS00107		A10-A33

		1ke7		LS3		PS00107		A10-A33

		1ke8		LS4		PS00107		A10-A33

		1ke9		LS5		PS00107		A10-A33

		1kpe		ADW		PS00892		B99-B117

						REP00168

		1kv1		BMU		PS01351		A59-A162

		1kv2		B96		PS00008		A110-A115

						PS01351		A59-A162

		1m51		TSX

		1m7q		DQO		PS00008		A110-A115

						PS00107		A30-A54

										A30-A53

		1nhx		FTB		PS00505

		1nmx		FDM		PS00008		A102-A107

						PS01331		A94-A106

		1nmy		FDM		PS00008		A102-A107

						PS01331		A94-A106

		1nvq		UCN		PS00107		A15-A38

		1nvr		STU		PS00107		A15-A38

		1nvs		UCM		PS00107		A15-A38

		1nxk		STU		PS00008		F71-F76

						PS00107		F70-F93

						PS00008		I71-I76

						PS00107		I70-I93

						PS00008		H71-H76

						PS00107		H70-H93

						PS00008		D71-D76

						PS00107		D70-D93

		1o3p		655		MER00195		B16-B240

						PS00134		B53-B58

						PS00135		B189-B200

		1o41		300		NONE

		1o42		843		NONE

		1o43		821		NONE

		1o44		852		NONE

		1o45		687		NONE

		1o46		903		NONE

		1o47		822		NONE

		1o48		853		NONE

		1o49		493		NONE

		1o4a		197		NONE

		1o4b		876		NONE

		1o4d		262		NONE

		1o4e		299		NONE

		1o4f		790		NONE

		1o4g		I59		CEA

		1o4h		772		CEA

		1o4i		219		NONE

		1o4j		IS2		NONE

		1o4k		PSN		NONE

		1o4o		HPS		NONE

		1o4p		791		NONE

		1o4q		256		NONE

		1o4r		787		NONE

		1o9u		ADZ		PS00107		A62-A86

										A62-A85

		1ogu		ST8		PS00107		A10-A33

		1oi9		N20		PS00006		A232-A235

						PS00107		A10-A33

						PS00107		C10-C33

						PS00292		D211-242

		1oiq		HDU		PS00107		A10-A33

		1oir		HDY		PS00107		A10-A33

		1oit		HDT		PS00107		A10-A33

		1oiu		N76		PS00006		A232-A235

						PS00107		A10-A33

						PS00006		D340-D343

						PS00107		C10-C33

						PS00292		D211-D242

						None

		1oiy		N41		PS00006		A232-A235

						PS00107		A10-A33

						PS00006		D340-D343

						PS00107		C10-C33

						PS00292		D211-D242

						None

		1oku		PFF		P01

						P02

		1okw		FCL		P01

		1oky		STO		PS00107		A88-A111

		1okz		UCN		PS00107		A88-A111

		1opl		P16		PS00107		A267-A290

						PS00107		B267-B290

		1ouk		0 84		PS00008		A110-A115

						PS00107		A30-A54

						None		A30-A53

		1ouy		0 94		PS00008		A110-A115

						PS00107		A30-A54

						None		A30-A53

		1ove		358		PS00008		A110-A115

						PS00107		A30-A54

						None		A30-A53

		1owd		497		MER00195		A1-A242

						PS00134		A41-A46

						PS00135		A191-A202

		1owe		675		MER00195		A1-A256

						PS00134		A50-A55

						PS00135		A205-A216

		1owh		239		MER00195		A1-A256

						PS00134		A50-A55

						PS00135		A205-A216

		1owi		426		MER00195		A1-A242

						PS00134		A41-A46

						PS00135		A191-A202

		1owj		155		MER00195		A1-A242

						PS00134		A41-A46

						PS00135		A191-A202

		1owk		303		MER00195		A1-A242

						PS00134		A41-A46

						PS00135		A191-A202

		1oz1		FPH		PS00107		A30-A54

						None		A30-A53

						PS01351		A59-A162

		1p2a		5BN		PS00107		A10-A33

		1p4m		FMN		None

		1p5e		TBS		PS00107		A10-A33

						PS00107		C10-C33

		1p5z		AR3		PS00017		B28-B35

		1p60		DCZ		PS00017		B28-B35

						PS00017		A28-A35

		1p61		DCZ		PS00017		B28-B35

		1p62		GEO		PS00017		B28-B35

		1pf8		SU9		PS00107		A10-A33

		1pkd		UCN		PS00107		A10-A33

						PS00107		C10-C33

		1pmn		984		PS01351		A99-A201

		1pmq		880		PS01351		A99-A201

		1pmu		9HP		PS01351		A99-A201

		1pmv		537		PS01351		A99-A201

		1pxi		CK1		PS00107		A10-A33

		1pxj		CK2		PS00107		A10-A33

		1pxk		CK3		PS00107		A10-A33

		1pxl		CK4		PS00107		A10-A33

		1pxm		CK5		PS00107		A10-A33

		1pxn		CK6		PS00107		A10-A33

		1pxo		CK7		PS00107		A10-A33

		1pxp		CK8		PS00107		A10-A33

		1pye		PM1		PS00107		A10-A33

		1q3d		STO		PS00107		A62-A86

						None		A62-A85

						PS00107		B62-B86

						None		B62-B85

		1q3w		ATU		PS00107		A62-A86

						None		A62-A85

						PS00107		B62-B86

						None		B62-B85

		1q41		IXM		PS00107		B62-B86

						None		B62-B85

						PS00107		A62-A86

						None		A62-A85

		1q4l		679		PS00001		A64-A67

						PS00107		A62-A86

						None		A62-A85

						PS00001		B64-B67

						PS00107		B62-B86

						None		B62-B85

		1q61		MG8		None

		1qcf		PP1		PS00006		A345-A348

						PS00107		A2773-A295

		1qpd		STU		PS00006		A323-A326

						PS00008		A252-A257

		1qpe		PP2		PS00006		A323-A326

						PS00107		A251-A273

		1qpj		STU		PS00006		A323-A326

						PS00107		A251-A273

		1r78		FMD		PS00107		A10-A33

		1rhf		EPE		None

		1sc8		2IN		MER00195		U5-U240

						PS00134		U53-U58

						PS00135		U189-U200

		1smh		MG8		PS00005		A14-A16

						PS00006		A14-A17

		1sqa		UI1		MER00195		A1-A256

						PS00134		A50-A55

						PS00135		A205-A216

		1sqo		UI2		MER00195		A1-A256

						PS00135		A205-A216

		1sqt		UI3		MER00195		A1-A242

						PS00135		A191-A202

		1ucn		TRS		None

		1uei		UTP		PS00005		D31-D33

						PS00017		D27-D34

						PS00005		A31-A33

						PS00017		A27-A34

		1uej		CTN		None

						PS00017		C27-C34

		1urw		I1P		PS00107		A10-A33

		1uu3		LY4		PS00008		A91-A96

						PS00107		A88-A111

		1uu7		BI2		PS00107		A88-A111

		1uu8		BI1		PS00107		A88-A111

		1uv5		BRW		PS00107		B62-B86

						None		B62-B85

		1uvr		BI8		PS00107		A88-A111

		1uwh		BAX		PS00107		B462-B482

						PS00107		A462-A482

		1uwj		BAX		PS00107		B462-B482

						PS00107		A462-A482

		1v1k		3FP		PS00107		A10-A33

		1v4s		MRK		PS00006		A64-A67

		1vj9		5IN		MER00195		U5-U240

						PS00134		U53-U58

						PS00135		U189-U200

		1vja		7IN		MER00195		U5-U240

						PS00134		U53-U58

						PS00135		U189-U200

		1vyz		N5B		PS00107		A10-A33

		2hck		QUE		PS00006		B345-B348

						PS00107		B273-B295

						PS00006		A345-A348

						PS00107		A273-A295





DehydronActive

		PDB
ID		HET
ID		Neighboring Dehydrons		Wrapped Dehydrons		Active Site 
Pattern ID		Active Site Region		Dehydron in Active Site Region

		1a9u		SB2		30V - 38V
31C - 38V
35T - 56S
111A - 158V		35T		PS00107
PS00107
PS01351		A30-A54
A30-A53
A59-A162		Y

		1aq1		STU		None				PS00107		A10-A33		N

		1b55		ITS		18K - 21S
41E - 51S		18K - 21S		PS000004
PS000004		B18-B21
A18-A21		Y

		1bhf		1PA		156S - 162S
159T - 162S
135K - 139R
136D - 140E
143A - 140E		156S		Not Available				NA

		1bl6		SB6		None		None		PS00107
PS00107
PS01351		A30-A54
A30-A53
A59-A162		Y

		1bl7		SB4		33G - 36G
31G - 38V
30V - 38V
111A - 158V		38V		PS00107
PS00107
PS01351		A30-A54
A30-A53
A59-A162		Y

		1bmk		SB5		33G - 36G
31G - 38V
30V - 38V		30V - 38V
31G - 38V		PS00107
PS00107
PS01351		A30-A54
A30-A53
A59-A162		Y

		1bwn		4IP		18K - 21S		18K - 21S		PS00004
PS00004
PS00005
PS00004
PS00005
PS00004		A18-A21
A48-A51
A51-A53
B48-B51
B51-B53
B18-B21		Y

		1byg		STU		204G - 207G
202G - 209V
201I - 209V
272G - 322V
250Q - 267E		204G
202G - 209V
201I - 209V
272G		PS00106
PS00107		A273-A276
A201-A222		Y

		1c5w		ESI		191C - 194D
197G - 194D
143K - 192E
196G - 213V		194D
192E
213V		MER00195
PS00134
PS00135		B16-B240
B53-B58
B189-B200		Y

		1c5x		ESI		165H - 169Q
167E - 170Q
17I - 189D
192Q - 143K		189D
192Q		MER00195
PS00134
PS00135		B16-B240
B53-B58
B189-B200		Y

		1c5y		ESP		165H - 169Q
167E - 170Q
17I - 189D
191C - 194D
192Q - 143K		189D
191C
192Q		MER00195
PS00134
PS00135		B16-B240
B53-B58
B189-B200		Y

		1di8		DTQ		13G - 16V
15Y - 36R
207S - 211Q		None		PS00107		A10-A33		Y

		1di9		MSQ		31G - 38V
35Y - 56S
40A - 28S
179M - 175T
177D - 180T		31G		PS00107
PS00107
PS01351		A30-A54
A30-A53
A59-A162		Y

		1dm2		HMD		13G - 16G		13G		PS00107		A10-A33		Y

		1e1x		NW1		13G - 16G
132N - 144A		13G		PS00107		A10-A33		Y

		1e2e		AF3		20S - 24R
21T - 25K		None		PS00017
PS01331		A13-A20
A94-A106		Y

		1e8z		STU		884D - 956E		None		PS00005
PS00915
PS00916		A806-A808
A832-A846
A931-A951		Y

		1e9h		INR		23N - 28E		None		PS00107		C10-C33		Y

		1efn		PBM		None		None		Not Available				NA

		1ejn		AGB		143K - 192Q
196G - 213V
195S - 43G		192Q
213V
195S		MER00195
PS00134
PS00135		A16-A240
A53-A58
A189-A200		Y

		1f5k		BAM		136C - 160V
17I - 189D
191C - 194D
196G - 213V
197G - 213V		189D
191C
213V		PS00135		U189-U200		Y

		1f5l		AMR		143K - 192Q
190S - 194D		192Q
190S		MER00195
PS00135		A16-A240
A189-A200		Y

		1f92		UKP		17I - 189D
191C - 194D
192Q - 143K		189D
191C		MER00195
PS00134
PS00135		A16-A240
A53-A58
A189-A200		Y

		1fbz		CC1		B291S - B294L
B234S - B240S
A34S - A40S
A91S - A94L
A85R - A94L
A85R - A88T		B294L
A34S
A94L		PS00005
PS00001
PS00005		A72-A74
B289-292
B272-B274		Y

		1fv9		172		198G - 215V
2I - 191D		215V
191D		PS50240		A1-A244		NA

		1fvt		106		93A - 89K
92D - 88K		89K		PS00107		A10-A33		Y

		1fvv		107		93A - 89K
92D - 88K		89K		PS00107		A10-A33		N

		1g5s		I17		None		None		PS00107		A10-A33		Y

		1gi7		120		189D - 17I
191C - 194D
192Q - 143K
194D - 197G
196G - 213V		191C - 194D
192Q
194D
213V		MER00195
PS00134
PS00135		B16-B240
B53-B58
B189-B200		Y

		1gi8		BMZ		189D - 17I
191C - 194D
192Q - 143K
194D - 197G
196G - 213V		191C - 194D
192Q
194D
213V		MER00195
PS00134
PS00135		B16-B240
B53-B58
B189-B200		Y

		1gi9		123		189D - 17I
191C - 194D
192Q - 143K
194D - 197G
196G - 213V		191C - 194D
192Q
194D
213V		MER00195
PS00134
PS00135		B16-B240
B53-B58
B189-B200		Y

		1gih		1PU		10I - 18V
13G - 16G		10I-18V		PS00107		A10-A33		Y

		1gii		1PU		136N - 140A
132N - 144A		132N - 144A		PS00107		A10-A33		Y

		1gij		2PU		85Q - 135I		85Q		PS00006
PS00107		A89-A92
A10-A33		Y

		1gj7		132		191C - 194D
192Q - 143K
194D - 197G
196G - 213V		191C - 194D
192Q
194D
213V		MER00195
PS00134
PS00135		B16-B240
B53-B58
B189-B200		Y

		1gj8		133		189D - 17I
191C - 194D
192Q - 143K
194D - 197G
196G - 213V		191C - 194D
192Q
194D
213V		MER00195
PS00134
PS00135		B16-B240
B53-B58
B189-B200		Y

		1gj9		134		191C - 194D
192Q - 143K
194D - 197G
196G - 213V		191C - 194D
192Q
194D
213V		MER00195
PS00134
PS00135		B16-B240
B53-B58
B189-B200		Y

		1gja		135		189D - 17I
191C - 194D
192Q - 143K
194D - 197G
196G - 213V		191C - 194D
192Q
194D
213V		MER00195
PS00134
PS00135		B16-B240
B53-B58
B189-B200		Y

		1gjb		130		189D - 17I
191C - 194D
192Q - 143K
194D - 197G
196G - 213V		191C - 194D
192Q
194D
213V		MER00195
PS00134
PS00135		B16-B240
B53-B58
B189-B200		Y

		1gjc		130		189D - 17I
191C - 194D
192Q - 143K
194D - 197G
196G - 213V		191C - 194D
192Q
194D
213V		MER00195
PS00134
PS00135		B16-B240
B53-B58
B189-B200		Y

		1gjd		136		189D - 17I
191C - 194D
192Q - 143K
194D - 197G
196G - 213V		191C - 194D
192Q
194D
213V		MER00195
PS00134
PS00135		B16-B240
B53-B58
B189-B200		Y

		1gng		TMN		None		None		PS50011		B56-B340		NA

		1gz8		MBP		None		None		PS00107		A10-A33		Y

		1h00		FAP
FCP		11G - 18V		None		PS00107		A10-A33		Y

		1h01		FAL
FBL		88K
89K
13G - 16G		None		PS00107		A10-A33		Y

		1ho7		MFP
MFQ		11G - 18V
89K		None		PS00107		A10-A33		Y

		1h08		BYP
BWP		11G - 18V		None		PS00107		A10-A33		Y

		1h0v		UN4		13G - 16G
15Y
132N - 144A		None		PS00107		A10-A33		Y

		1h0w		207		13G - 16G
132N - 144A		None		PS00107		A10-A33		Y

		1h10		ITS		16G - 21T
19I - 21T
84I - 77C
82T - 79Q		16G
19I		PS00006		A0-A3		Y

		1h1q		2A6		None		None		PS00107
PS00107		C10-C33
A10-A33		N

		1h1r		6CP		None		None		PS00107
PS00107		C10-C33
A10-A33		Y

		1h1s		4SP		None		None		PS00107
PS00107		C10-C33
A10-A33		N

		1h8f		EPE		None		None		PS00001
PS00005
PS00107
PS00001
PS00005
PS00107		B213-B216
B203-B205
B62-B86
A213-A216
A203-A205
A62-A86		Y

		1ian		D13		None		None		Not Available				NA

		1ijr		CC0		34S - 40S
37T - 40S
94L - 91S		34S
94L		PS00005		A72-A74		N

		1jsv		U55		13G - 16G
89K - 93A
88K - 9+C742D		89K		PS00107		A10-A33		Y

		1jvp		LIG		13G - 16G
15Y - 36R
88K
89K		None		PS00107		P10-P33		Y

		1ke5		LS1		15Y - 36R
88K
89K		89K		PS00107		A10-A33		Y

		1ke6		LS2		13G - 16G
15Y - 36R
88K
89K		13G
89K		PS00107		A10-A33		Y

		1ke7		LS3		13G - 16G
15Y - 36R
88K
89K		13G
89K		PS00107		A10-A33		Y

		1ke8		LS4		15Y - 36R
88K
89K		89K		PS00107		A10-A33		Y

		1ke9		LS5		13G - 16G
15Y - 36R
88K
89K		89K		PS00107		A10-A33		Y

		1kpe		ADW		105G - 102S
106Q - 101G
22I - 25K
27I - 21K		105G
106Q		PS00892		B99-B117		Y

		1kv1		BMU		30V - 38V
31C - 38V
33G - 36G
35Y - 56S		None		PS01351		A59-A162		NA

		1kv2		B96		30V - 38V
31G - 38V
111A - 158V
159N - 162C
159N - 163Q
63I - 67R		38V
111A
67R		PS00008
PS01351		A110-A115
A59-A162		Y

		1m51		TSX		289G - 293L
296M - 293L
531G -299S
523G - 520D
524K -520D
338G - 371Q		289G - 293L
296M - 293L
338G		Not Available				NA

		1m7q		DQO		30V - 38V
21G - 38V
111A - 158V
112D - 116I		38ZV
111A
112D		PS00008
PS00107		A110-A115
A30-A54		Y

		1nhx		FTB		289G - 293L
296M - 293L
531G -299S
344D - 348I
344D - 340S		289G - 293L
296M - 293L
531G
334D		Not Available				NA

		1nmx		FDM		None		None		PS00008
PS01331		A102-A107
A94-A106		N

		1nmy		FDM		None		None		PS00008
PS01331		A102-A107
A94-A106		N

		1nvq		UCN		23V - 15L
23V - 16G
87C - 90G
138L - 90G		23V - 15L
23V - 16G
87C - 90G
90G		PS00107
PS50011		A15-A38
A9-A265		Y

		1nvr		STU		18G - 21G
15L - 23V
16G - 23V
87C - 90G		15L - 23V
16G - 23V
87C - 90G		PS00107
PS50011		A15-A38
A9-A265		Y

		1nvs		UCM		18G - 21G
15L - 23V
16G - 23V
90G - 138L
91Q - 94D
139D - 142D
139D - 143N		15L - 23V
16G - 23V
90G
91Q		PS00107
PS50011		A15-A38
A9-A265		Y

		1nxk		STU		A73G - A76G
A70L - A78V
A142D - A195T
B73G - B76G
B71G - B78V
B70L - B78V
C73G - C76G
C71G - C78V
D73G - D76G		A73G
A70L - A78V
A142D
B73G
B71G - B78V
B70L - B78V
C73G
C71G - C78V
D73G - D76G		PS00008
PS00107
PS50011
PS00107
PS50011
PS50011
PS00005
PS50011
PS00107
PS50011		D71-D76
D70-D93
D64-D325
C70-C93
C64-C325
B64-B325
E70-E93
E64-E325
B70-B93
B64B325		Y

		1o3p		655		189D - 17I
191C - 194D
197G - 194D
192Q - 143K
196G - 213V		189D
191C - 194D
194D
192Q
213V		MER00195
PS00134
PS00135		B16-B240
B53-B58
B189-B200		Y

		1o41		300		15R - 19R
36S - 42A
39T - 42A		36S		PS50001		A7-A104		NA

		1o42		843		15R - 19R
36S - 42A
39T - 42A
74T - 77T
93A - 96L		36S
74T
96L		PS00005
PS00005
PS50001		A38-A40
A106-A108
A7-A104		Y

		1o43		821		36S - 42A
39T - 42A
74T - 77T
93A - 96L		36S
74T
96L		PS00005
PS50001		A106-A108
A7-A104		NA

		1o44		852		36S - 42A
39T - 42A
74T - 77T
93A - 96L		36S
39T
74T
96L		Not Available				NA

		1o45		687		39T - 42A
74T - 77T
93A - 96L		74T
96L		PS00005
PS50001		A106-A108
A7-A104		NA

		1o46		903		39T - 42A
74T - 77T
93A - 96L		39T
74T
96L		PS00005
PS00005
PS50001		A38-A40
A106-A108
A7-A104		Y

		1o47		822		74T - 77T
93A - 96L		74T
96L		PS00005
PS50001		A106-A108
A7-A104		NA

		1o48		853		36S - 42A
39T - 42A
74T - 77T
93A - 96L		36S
74T
96L		PS00005
PS00005
PS50001		A38-A40
A106-A108
A7-A104		Y

		1o49		493		74T - 77T
93A - 96L		74T
96L		PS00005
PS00005
PS50001		A38-A40
A106-A108
A7-A104		NA

		1o4a		197		93A - 96L
36S - 42A		96L
36S		PS00005
PS00005
PS50001		A38-A40
A106-A108
A7-A104		NA

		1o4b		876		36S - 42A
39T - 42A
93A - 96L		36S
39T
96L		PS00005
PS00005
PS50001		A38-A40
A106-A108
A7-A104		Y

		1o4d		262		36S - 42A
39T - 42A		36S		PS50001		A7-A104		NA

		1o4e		299		36S - 42A
39T - 42A		36S		PS50001		A7-A104		NA

		1o4f		790		36S - 42A
39T - 42A		36S		PS00005
PS50001		A38-A40
A7-A104		Y

		1o4g		I59		36S - 42A
39T - 42A		36S
39T		PS00005
PS00005
PS50001		A38-A40
A106-A108
A7-A104		Y

		1o4h		772		36S - 42A
39T - 42A		36S
39T		PS00005
PS50001		A106-A108
A7-A104		NA

		1o4i		219		39T - 42A		39T		PS00005
PS00005
PS50001		A38-A40
A106-A108
A7-A104		Y

		1o4j		IS2		36S - 42A
39T - 42A		36S
39T		PS00005
PS50001		A38-A40
A7-A104		Y

		1o4k		PSN		36S - 42A
39T - 42A		36S		PS00005
PS50001		A106-A108
A7-A104		NA

		1o4o		HPS		36S - 42A
39T - 42A
93A - 96L		36S
93A		PS00005
PS50001		A38-A40
A7-A104		Y

		1o4p		791		39T - 42A		39T		PS00005
PS50001		A38-A40
A7-A104		Y

		1o4q		256		None		None		PS00005
PS00005
PS50001		A38-A40
A106-A108
A7-A104		N

		1o4r		787		36S - 42A
39T - 42A		36S
39T		PS00005
PS50001		A38-A40
A7-A104		Y

		1o9u		ADZ		111R - 133D		133D		PS00107		A62-A86		Y

		1ogu		ST8		85Q - 135I		85Q		PS00107		A10-A33		N

		1oi9		N20		None		None		PS00006
PS00107
PS00107
PS00292		A232-A235
A10-A33
C10-C33
D211-D242		N

		1oiq		HDU		10I - 18V
11G - 18V
85Q - 135I
145D - 148L		10I
11G
85Q
145D		PS00107		A10-A33		Y

		1oir		HDY		10I - 18V
11G - 18V
13G - 16G		10I - 18V
11G - 18V
13G		PS00107		A10-A33		Y

		1oit		HDT		11G - 18V
132N - 144A
89K - 93A		11G - 18V
132N - 144A
89K		PS00107		A10-A33		Y

		1oiu		N76		None		None		PS00006
PS00107
PS00006
PS00107
PS00292		A232-A235
A10-A33
D340-D343
C10-C33
D211-D242		N

		1oiy		N41		None		None		PS00006
PS00107
PS00006
PS00107
PS00292		A232-A235
A10-A33
D340-D343
C10-C33
D211-D242		N

		1oku		PFF		None		None		Not Available				NA

		1okw		FCL		None		None		Not Available				NA

		1oky		STO		88L - 96V
89G - 96V
91G - 94S		88L - 96V
89G - 96V
91G		PS00107		A88-A111		Y

		1okz		UCN		88L - 96V
89G - 96V
91G - 94S		88L - 96V
89G - 96V
91G		PS00107		A88-A111		Y

		1opl		P16		268G - 274Q
339Y - 390V
340G - 390V		268G
339Y
340G		PS00107
PS00107		A267-A290
B267-B290		Y

		1ouk		084		30V - 28V
35Y - 56S
111A - 158V
159N - 162C
159N - 163E		30V - 38V
111A		PS00008
PS00107		A110-A115
A30-A54		Y

		1ouy		094		31G - 38V
33G - 36G
111A - 158V		31G - 38V
111A		PS00008
PS00107		A110-A115
A30-A54		Y

		1ove		358		111A - 158V		111A		PS00008
PS00107		A110-A115
A30-A54		Y

		1owd		497		191D - 2I
193C - 196D
194Q - 141K		191D
193C
194Q		MER00195
PS00134
PS00135		A1-A242
A41-A46
A191-A202		Y

		1owe		675		154K - 208Q
210D - 207C
2I - 205D		208Q
207C
205D		MER00195
PS00134
PS00135		A1-A256
A50-A55
A205-A216		Y

		1owh		239		208Q - 154K
207C - 210D
205D - 2I		208Q
207C
205D		MER00195
PS00134
PS00135		A1-A256
A50-A55
A205-A216		Y

		1owi		426		191D - 2I
193C - 196D
194Q - 141K
215V - 198G
215V - 199G		191D
193C
194Q
215V		MER00195
PS00134
PS00135		A1-A242
A41-A46
A191-A202		Y

		1owj		155		191D - 2I
193C - 196D
215V - 199G		191D
193C
215V		MER00195
PS00134
PS00135		A1-A242
A41-A46
A191-A202		Y

		1owk		303		191D - 2I
193C - 196D
194Q - 141K
215V - 198G
215V - 199G		191D
193C
194Q
215V		MER00195
PS00134
PS00135		A1-A242
A41-A46
A191-A202		Y

		1oz1		FPH		35Y - 56S
33G - 36G
30V - 38V
31G - 38V		None		PS00107
PS01351		A30-A54
A59-A162		Y

		1p2a		5BN		11G - 18V		11G - 18V		PS00107		A10-A33		Y

		1p4m		FMN		71S - 86E
73G - 84S
26G - 29Q
27S - 30L
28K - 31G		71S
26G
27S		Not Available				NA

		1p5e		TBS		None		None		PS00107
PS00107		A10-A33
C10-C33		Y

		1p5z		AR3		None		None		PS00017		B28-B35		Y

		1p60		DCZ		None		None		PS00017
PS00017		B28-B35
A28-A35		N

		1p61		DCZ		None		None		PS00017		B28-B35		Y

		1p62		GEO		None		None		PS00017		B28-B35		Y

		1pf8		SU9		11G - 18V		None		PS00107		A10-A33		Y

		1pkd		UCN		13G - 16G		13G
89K		PS00107
PS00107		A10-A33
C10-C33		Y

		1pmn		984		145V - 127L
145V - 128N
78V - 70I
78V - 71G
151A - 197V		145V
78V - 70I
78V - 71G
151A		PS01351		A99-A201		NA

		1pmq		880		70I - 78V
71G - 78V
73G - 76G
145V - 127L		70I - 78V
71G - 78V
73ZG
145V		PS01351		A99-A201		NA

		1pmu		9HP		89N - 148L
150D - 197V
71G - 74A
76G - 74A		148L		PS01351		A99-A201		NA

		1pmv		537		73G - 76G
147E - 125S
206L - 194N		147E		PS01351		A99-A201		NA

		1pxi		CK1		13G - 16G
15Y - 36R
132N - 144A		13G
132N - 144A		PS00107		A10-A33		Y

		1pxj		CK2		13G - 16G
132N - 144A		13G
132N - 144A		PS00107		A10-A33		Y

		1pxk		CK3		132N - 144A		132N - 144A		PS00107		A10-A33		Y

		1pxl		CK4		89K - 93A		89K		PS00107		A10-A33		Y

		1pxm		CK5		None		None		PS00107		A10-A33		N

		1pxn		CK6		None		None		PS00107		A10-A33		N

		1pxo		CK7		13G-16G
132N - 144A		13G
132N - 144A		PS00107		A10-A33		Y

		1pxp		CK8		None		None		PS00107		A10-A33		N

		1pye		PM1		None		None		PS00107		A10-A33		N

		1q3d		STO		65G - 68G
63G - 70V		65G
63G - 70V		PS00107
PS00107		A62-A86
B62-B86		Y

		1q3w		ATU		63G - 70V
65G - 68G
133D - 111R		None		PS00107
PS00107		A62-A86
B62-B86		Y

		1q41		IXM		63G - 70V		63G - 70V		PS00107
PS00107		A62-A86
B62-B86		Y

		1q4l		679		65G - 68G
63G - 70V		65G
63G - 70V		PS00001
PS00107
PS00001
PS00107		A64-A67
A62-A86
B64-B67
B62-B86		Y

		1q61		MG8		15V - 19L
155E - 159S		15V
155E		PS00006
PS00107		A345-A348
A273-A295		Y

		1qcf		PP1		273L - 281V		273L - 281V		Not Available				NA

		1qpd		STU		322G - 372V
322G - 319M
251L - 259V
252G - 259V
302R - 317E		322G
322G - 319M
251L - 259V
252G - 259V
317E		PS00006
PS00008		A323-A326
A252-A257		Y

		1qpe		PP2		251L - 259V
252G - 259V
322G - 372V		251L - 259V
252G - 259V
322G		PS00006
PS00107		A323-A326
A251-A273		Y

		1qpj		STU		322G - 372V
321N - 372V
251L - 259V
252G - 259V		322G
321N
251L - 259V
252G - 259V		PS00006
PS00107		A323-A326
A251-A273		Y

		1r78		FMD		None		None		PS00107		A10-A33		N

		1rhf		EPE		88S - 25S		88S		PS50835		B1-B88		NA

		1sc8		2IN		192Q - 143K
191C - 194D
213V - 196G
213V - 197G		192Q
191C
213V		MER00195
PS00134
PS00135		U5-U240
U53-U58
U189-U200		Y

		1smh		MG8		12Q-16K
13E-17E
16K-20A		None		PS00005
PS00006		A14-A16
A14-A17		Y

		1sqa		UI1		205D - 2I
207C - 210D
208Q - 154K		205D
207C
208Q		MER00195
PS00134
PS00135		A1-A256
A50-A55
A205-A216		Y

		1sqo		UI2		205D - 2I
207C - 210D
208Q - 154K		205D
207C
208Q		MER00195
PS00134
PS00135		A1-A256
A50-A55
A205-A216		Y

		1sqt		UI3		191D - 2I
193C - 196D
194Q - 141K
199G - 196D		191D
193C
194Q		MER00195
PS00135		A1-A242
A191-A202		Y

		1ucn		TRS		None		None		Not Available				NA

		1uei		UTP		None		None		PS00005
PS00017
PS00005
PS00017		B31-B33
B27-B34
A31-A33
A27-A34		N

		1uej		CTN		None		None		PS00017
PS00017		A27-A34
B27-B34		Y

		1urw		I1P		None		None		PS00107		A10-A33		Y

		1uu3		LY4		89G - 96V
91G - 94S		89G - 96V
91G		PS00008
PS00107		A91-A96
A88-A111		Y

		1uu7		BI2		165G - 213L
91G - 94S
88L - 96V
89G - 96V		165G
88L - 96V
89G - 96V		PS00107		A88-A111		Y

		1uu8		BI1		165G - 213L
89G - 96V		165G
89G - 96V		PS00107		A88-A111		Y

		1uv5		BRW		111R - 133D
63G - 70V		133D
63G		PS00107		B62-B86		Y

		1uvr		BI8		88L - 96V
89G - 96V		None		PS00107		A88-A111		Y

		1uwh		BAX		496A - 500E		500E		PS00107
PS00107		B462-B482
A462-A482		Y

		1uwj		BAX		None		None		PS00107
PS00107		B462-B482
A462-A482		Y

		1v1k		3FP		89K - 93A
10I - 18V
13G - 16G		10I - 18V
13G		PS00107		A10-A33		Y

		1v4s		MRK		65T - 67E
64S - 250R
456A - 460A
455V - 458K		65T
64S		PS00006		A64-A67		Y

		1vj9		5IN		189D - 17I
191C - 194D
197G - 194D
197G - 213V
196G - 213V		189D
191C
213V		MER00195
PS00134
PS00135		U5-U240
U53-U58
U189-U200		Y

		1vja		7IN		189D - 17I
191C - 194D
192Q - 143K
197G - 194D
196G - 213V		189D
191C
192Q
213V		MER00195
PS00134
PS00135		U5-U240
U53-U58
U189-U200		Y

		1vyz		N5B		13G - 16G
88K - 92D
89K - 93A
132N - 144A		None		PS00107		A10-A33		Y

		2hck		QUE		273L - 281V
274G - 281V
343K - 394V
344G - 394V		273L - 281V
274G - 281V
343K
344G		PS00006
PS00107
PS00006
PS00107		B345-B348
B273-B295
A345-A348
A273-A295		Y

		2br1		PFP		16G - 23V
87C - 90G		16G - 23V
87C - 90G		Not Available				NA

		2brb		PFQ		15L - 23 V
16G - 23V
87C - 90G
90G - 138L		15L - 23 V
16G - 23V
87C - 90G
90G		Not Available				NA

		2brg		DFY		16G - 23V
87C - 90G		16G - 23V
87C - 90G		Not Available				NA

		2brh		DFW		15L - 23 V
16G - 23V
87C - 90G
91E - 94D		15L - 23 V
16G - 23V
87C - 90G		Not Available				NA

		2brm		DFZ		87C - 90G
91E - 94D		87C - 90G		Not Available				NA

		2brn		DF1		87C - 90G
90G - 138L
91E - 94D		87C - 90G
90G		Not Available				NA

		2bro		DF2		16G - 23V
18G - 20Y
87C - 90G		16G - 23V
87C - 90G		Not Available				NA

		1iep		STI		249G - 252Q
251G - 254G		None		PS00107
PS50011
PS00107
PS50011		A248-A271
A242-A493
B248-B271
B242-B493		Y

		1fpu		PRC		None		None		PS00107
PS50011
PS00107
PS50011		A248-A271
A242-A493
B248-B271
B242-B493		N

		1opj		STI		268G - 270G
268G - 271Q
270G - 273G		None		PS00107
PS50011
PS00107
PS50011		A267-A290
A261-A512
B267-B290
B261-B512		Y

		1opk		P16		268G - 271Q
270G - 273G		268G		PS00107
PS50011		A267-A290
A261-A512		Y

		1opl		P16		268G - 271Q
270G - 273G		268G		PS00107
PS50011
PS00107
PS50011		A267-A290
A261-A512
B267-B290
B261-B512		Y

		1t46		STI		None		None		PS00107
PS50011		A595-A623
A589-A935		Y

		1xbb		STI		377L - 385V
378G - 385V
380G - 383G
382F - 405K		377L - 385V
378G - 385V
380G		PS00107
PS50011		A377-A402
A371-A631		Y

		1xbc		STO		380G - 383G		380G		PS00107
PS50011
REP00306		A377-A402
A371-A631
A494-A498		Y






