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ABSTRACT

Hot spots are only a small subset of protein-protein interface residues but they account
for the majority of the binding free energy. Measuring the binding free energy change upon
mutating residues to alanine is an experimental way to determine hot spots. If mutation of a
residue gives rise to a significantly large change in the binding free energy then this residue
is defined as a hot spot. Experimental determination of hot spots is time-consuming, labor
intensive and has high economic costs. Therefore, computational methods have been
developed for hot spot prediction. These methods use training and testing data sets.
However, there are no standard benchmark data sets for hot spot prediction. We present a
new benchmark data set that is combination of 13 data sets and includes data of 1203
residues of 79 protein-protein complexes for computational hot spot prediction. The
frequently used methods for hot spot prediction are machine-learning based and several
features are combined in these methods. We reviewed literature, collected different features
and critically assessed the effect of these features on results. As a result, seventy features
that have strong effects are determined. The performances of different machine-learning
methods, four servers and a plugin for a program using determined features on benchmark
data set are compared. The results reveal that random forest classifier has the highest
accuracy (80%) and although KFC2_A has the highest F-measure (0.49) among existing
methods, but it does not exceed the F-measure of naive Bayes method (0.50). The
benchmark data set, values of powerful features, and prediction results of four servers and a
plugin can be viewed and downloaded via HotBase web interface located at

http://prism.ccbb.ku.edu.tr/hotbase



http://prism.ccbb.ku.edu.tr/hotbase

OZET

Sicak noktalar protein-protein ara yiizlerindeki aminoasitlerin sadece kiiciik bir alt
kiimesidir ama baglanma serbest enerjisine biiyiik katki saglarlar. Sicak noktalara deneysel
olarak karar vermek i¢in aminoasitlerin alanin aminoasidine mutasyonuna bagli baglanma
serbest enerjilerinin degisimini Olgiiliir. Eger aminoasidin mutasyonu baglanma serbest
enerjisinde ¢ok biiylik bir degisime yol agryorsa bu aminoasit sicak nokta olarak tanimlanir.
Sicak noktalara deneysel olarak karar vermek zaman alici, emek yogundur ve ekonomik
maliyeti yiiksektir. Bu sebeple, sicak nokta tahmini i¢in hesaplamali yontemler
gelistirilmistir. Bu yontemler egitim ve test setleri kullanir. Ancak, sicak nokta tahmini i¢in
standart degerlendirme (benchmark) seti yoktur. Biz hesaplamali sicak nokta tahmini i¢in
13 veri setinin birlesiminden olusan ve 79 protein kompleksinin 1203 aminoasidi igin
verileri iceren yeni bir degerlendirme veri setini sunuyoruz. Makine 6grenme tabanli
metotlar sicak nokta tahminleri icin siklikla kullanilan yontemlerdir ve bu yontemlerde
cesitli Ozellikler birbirleriyle kombine edilirler. Biz literatiirii taradik, degisik ozellikler
topladik ve bu 6zelliklerin sonuglar tizerine etkisini elestirel olarak degerlendirdik. Sonug
olarak giiglii etkisi olan yetmis 6zellik tespit edildi. Belirlenen 6zellikler kullanilarak gesitli
makine Ogrenme tabanli metotlarin, sunucularin ve bir programim eklentisinin
degerlendirme seti {izerindeki performanslari kiyaslandi. Sonuglara gore random forest
smiflayict en yiiksek kesinlige (%80) sahiptir ve KFC2_A var olan diger metotlar arasinda
en yliksek F-0l¢ii’stine (0.49) sahip olmasina ragmen naive Bayes metodunun F-6l¢ii’siinii
gecmez (0.50). Degerlendirme veri seti, giiglii 6zelliklerin degerleri ve dort sunucunun ve

bir eklentinin tahmin sonuglar1 http://prism.ccbb.ku.edu.tr/hotbase adresinde yer alan

HotBase internet ara yiizii araciligiyla goriilebilir ve indirilebilir.


http://prism.ccbb.ku.edu.tr/hotbase
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Chapter 1

INTRODUCTION

Proteins play a central role in all essential molecular and cellular processes. In order to
fulfill a function in the cell, they interact with each other through their interaction sites and
trigger a series of reactions. Certain residues residing on the protein interaction or binding
sites make dominant contributions to the free energy of binding.

This thesis is mainly motivated by several well-known facts. Experimental information
about these hot spot residues is limited and fragmented. Machine-learning models have
been processed by using different training sets and tested by making predictions against
different test sets. Thus, comparing results of these models is not completely fair.

Two aims of this thesis are to provide a standard benchmark data set which combines
multiple data sets and to present values of features that have strong effect on predictions of
machine-learning models. Using the same features on standard benchmark data set, we will
bring comparable results and then better insight to protein-protein interactions.

The third and most important purpose is to introduce unique source for hot spot
prediction. To the best of our knowledge, HotBase is the first database which combines
various resources (data sets, features, results of different methods) to predict hot spots
together.

The remaining part of thesis is organized under three main chapters:

In chapter 2, an extended and most recent review focusing on the aspects of hot spot
prediction is presented. This chapter includes background information on protein interfaces
and machine-learning algorithms, as well as several studies focusing on the

characterization of protein interfaces and identification of hot spots.
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Chapter 3 introduces methods on new benchmark data set formation, determination of
powerful features in recent studies and explanations of tables in Hotbase. First, benchmark
data set will be formed by combining thirteen sources and removing redundant data (e.g.
data of double or multiple mutated residues) from the data set. Then, the features are
collected from three studies and after critical assessment, seventy features that have strong
effects on results will be defined. At the end of this chapter, the tables of Hotbase are
explained. The database includes tables of 79 protein complexes, data set with hyperlinks
to articles that have related data in their data set, results of different methods and values of
seventy features.

Chapter 4 presents benchmark data set, seventy features and web interface of HotBase
and discusses obtained results from machine-learning based methods of Weka and different
methods.

This thesis ends with a chapter explaining future directions, and finally with presenting

major conclusions of the study.
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Chapter 2

LITERATURE REVIEW

2.1 Protein-Protein Interfaces

Proteins corporate with other proteins to perform biological function. They physically
interact with their partners through their interfaces by weak non-covalent bonds. The
particular region where two protein chains come into contact is termed a binding region or
an interface. As an example, Figure 2.1 shows the interface region between barnase and
barstar (Pdb ID: 1brs). To discriminate the interface from the rest of the surface, a myriad
of studies have analyzed some characteristics of  protein-protein interfaces like
hydrophobicity, solvent accessibility, shape and electrostatic complementarity,
evolutionarily conservation, flexibility, residue propensities and hydrogen bonding [1-5].

From these studies it has been found that interface residues are more conserved and less
flexible than the rest of the surface [2, 6, 7]. The protein-protein interfaces have more
hydrophobic and aromatic residues, less hydrophilic residues. Furthermore, hydrophobic
and aromatic interface residues have high propensities [2]. On the other hand, Glaser et al.
stated that polar residues are rich in small interfaces, while hydrophobic residues occurred

more often in large interfaces [8].
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Interface

Barstar

Barnase

Figure 2.1 Representation of the interface region and hot spot residues of Barnase-Barstar
complex. In the left of the figure, dark orange area is the interface region of two chains. In
the right part, the ball shaped atoms are atoms of hot spot residues. Purple ones are belong

to barnase and blue ones are belong to barstar.

2.2 Hot Spots

Studies on protein interfaces have revealed that the free energy contributions of
interfacial residues to binding are not uniformly distributed. A small subset of interfacial
residues named hot spots account for the majority of the binding free energy [9, 10]. In the
right part of Figure 2.1, the hot spots of barnase-barstar complex are illustrated. Alanine
Scanning Mutagenesis is an experimental method which is based on the fact that when a
residue is mutated to alanine if it causes a significant drop in the binding free energy (AAG)

then it is a hot spot. Unfortunately, experimental determination of hot spots is time-
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consuming, labor-intensive and has high economic costs. Therefore, there is a need for

developing computational methods to identify hot spots [11].

2.2.1 Characteristics of Hot Spots

Bogan and Thorn reported that hot spots are abundant in tryptophan (trp), arginine (arg)
and tyrosine (tyr). On the other hand, some residues like leucine (leu), methionine (met),
serine (ser), threonine (thr) and valine (val) are disfavored [9]. The hot spots are
surrounded by a ring of residues that are energetically less important and occlude bulk
solvent from the hot spots (O-ring theory) [12]. “Double water exclusion” theory refines
the “O-ring theory” and reveals that hot spots at protein-protein interfaces are water-free
[13].

Keskin et al. showed that computational hot spots are not homogeneously distributed
along the protein interfaces; rather they are clustered within locally tightly packed regions,
called “hot regions” [14] and Cho et al. reached similar conclusion by showing
significantly higher atomic packing density values of hot spots [15] . Del Sol and O’Meara
and Keskin et al. illustrated that there is a correlation between hot spot residues and
structurally conserved residues so the conserved and buried residues, are either
experimental hotspot or in direct contact with an experimental hotspot [14, 16].

Kozakov et al. have recently demonstrated that hot spots are clustered in specific
regions that are distinguishable due to their concave topology and those regions are
patterned with hydrophobic and polar residues [17].

Understanding microenvironment of hot spots is also significant. Ye et al. demonstrated
that alanine (ala), aspartic acid (asp), glycine (gly), histidine (his), isoleucine (ile),
asparagine (asn), serine (ser) and tyrosine (tyr) are more likely to occur close by hot spots

than non-hot spots [18].



Chapter 2: Literature Review 6

To be a hot spot, residue must cause significant change in the binding free energy but
there is no consensus in the literature for what value of change is significant. In recent
studies on hot spot prediction, 1.0 kcal/mol ([19, 20]) and mostly 2.0 kcal/mol ([18, 21—
28]) are used as the threshold to differentiate hot spots and non-hot spots, whereas Ofran
and Rost chose 2.5 kcal/mol threshold to define hot spots and 0 kcal/mol to define non-hot
spots [29]. Tuncbag et al. defined hot spots to be interface residues with higher than 2.0
kcal/mol and non-hot spots to be the ones with lower than 0.4 kcal/mol. Chen et al. and Xia
et al. also used same definition of Tuncbag et al. [30, 31] while Cho et al. used two
different cutoff values for the definition in their study, that is, 1.0 and 2.0 kcal/mol [15]. In
most of the studies that have independent test set derived from BID, only ‘strong’
mutations are considered as hot spots [15, 18, 21, 22, 26, 27, 30], except Chen et al who

consider both strong and intermediate mutations as hot spots [20].

2.2.2 Hot Spot Prediction

Several computational methods have been developed to predict protein—protein
interface hot spots. Machine-learning based methods have been preferred for hot spot
prediction in recent years. Tom M. Mitchell provided a formal definition of machine
learning: “A computer program is said to learn from experience E with respect to some
class of tasks T and performance measure P, if its performance at tasks in T, as measured
by P, improves with experience E.” [32].

There are several types of machine-learning algorithms including supervised learning
algorithm. Supervised learning algorithm takes a known set of data and known responses to
the data (training set) and creates a model. The trained model can then generate predictions
for the new data (testing set). Support vector machines (SVMs), J48 decision tree, random
forest and naive Bayes are commonly used supervised learning methods for hot spot

prediction. SVMs are employed to find hyperplane that separates data instances of one kind
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from those of another with maximum separation margin. The J48 decision tree classifier
follows the following simple algorithm to classify a new item: In order to classify the data
instances most clearly, it chooses the attribute that gives the highest information gain. It
creates a tree node whose value is the chosen attribute and among the possible values of
this attribute, if there is any value that unambiguously subdivides the instances into
subclasses then it terminates that branch and assigns to it the target value. For the other
cases, it searches another attribute that gives the highest information gain and continues in
this manner until getting a clear decision of what combination of attributes gives a
particular target value or running out of attributes. Random forests are ensemble learning
methods that use many randomly generated decision trees for classification. To classify
new data, each tree gives a classification and the classification having the most votes is
chosen. Naive Bayes is a probabilistic classifier based on applying Bayes theorem that
every feature, regardless of the presence or absence of the other features, is independent
given class.

Lise et al. combined the strengths of machine-learning and energy-based methods by
considering the basic energy terms as input features of machine-learning models such as
SVMs and Gaussian processes [37]. In their recent study, they integrated their approach
with two additional SVM classifiers to overcome limitations on predictions involving
arginine (arg) or glutamic acid (glu) residues [24]. Cho et al. proposed a hot spot prediction
method based on protein structure, sequence and molecular interaction that used decision
trees for feature selection and SVMs for classification [15]. Xia et al. also employed SVM
classifiers with features such as protrusion index and solvent accessibility to predict hot
spots[30]. Assi et al. applied Bayesian networks with energetic, structure-based and
sequence-based features to predict hot spots [25]. Chen et al. generated sequence-based
SVM model that utilized physicochemical features, Position Specific Scoring Matrix
(PSSM), evolutionary conservation score, and sequence entropy [23]. Zhu and Mitchell
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built two knowledge-based hot spot prediction methods (KFC2a and KFC2b) based on
different feature combinations using SVMs [26]. Wang et al. proposed a random forest
model that took hybrid features of residues that were defined with residues itself and its
interacting residues of the opposite chain [21]. Chen et al. predict hot spots using IBk
algorithm, a variant of the K-nearest neighbour classifier, as a classifier with only
physicochemical characteristics of residues [31]. Furthermore, Ye et al. constructed the
SVM model using network features and microenvironment features [18].

Besides machine-learning based methods, there are some other methods that are
developed for hot spot prediction. Energy-based methods such as Robetta [34] and
FOLDEF function [35], methods that are based on molecular dynamics simulations [36,
37] are developed and used for prediction, likewise the energy fluctuation model proposed
by Erman predicted the locations of hot spots [38]. Ofran and Rost developed a knowledge-
based method (ISIS) that was based on neural networks with features extracted from
sequence environment and evolutionary profile and used ISIS to predict hot spots [29, 39].
Darnell et al. combined decision tree approach based on atomic contacts, physicochemical
properties, and shape specificity with computational alanine scanning [22]. Grosdidier and
Fernandez-Recio developed a method that predicted interface hot spots using protein-
docking tools without protein complex knowledge [40]. Feature-based method of Guney et
al. identified hot spots using solvent accessible surface areas, residue conservation and
residue propensity [41] and Tuncbag et al. presented an empirical feature-based method by
combining solvent accessibility and statistical pairwise residue potentials [42, 43].
BeatMusic predictor based on statistical potentials predicts the change in binding free
energy by point mutations [44]. Haliloglu et al. applied Gaussian Network Model (GNM)
to predict anchoring residues in the unbound molecules [45]. Furthermore, Ozbek et al.
applied GNM both on unbound and complex structures to predict hot spots [46]. Wang et
al. presented structure-based computational approach that determines hot spots through the
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docking of a compound known as the inhibitor of the specific Protein-Protein Interaction
(PPI) [47].
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Chapter 3
METHODOLOGY OF HOTBASE CREATION

In this chapter, a new database for computationally prediction of hot spots with
machine-learning methods is presented. Figure 3.1 illustrates the flowchart of our
methodology. Firstly, we collected data from literature and removed the redundancy in the
data set. We determined the features that have strong effect on hot spot prediction in
machine-learning studies. We evaluate power of our features in terms of precision, recall,
specificity, accuracy and F-measure. Finally, we built our HotBase website with

benchmark data set, powerful features and various server results.

Data Collection

' 4

Feature Determination

v

Model Evaluation

' 4

HotBase: Database for Hot Spot Prediction

Figure 3.1 Flowchart of the methodology.
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3.1 Data Collection

Residues at protein-protein interfaces that have experimentally determined binding free
energy changes and interaction strengths are obtained from the literature. Thirteen different
sources for data are listed in Table 3.1. The interface residues that do not have three-
dimensional structure and the residues from single chain proteins are eliminated from the
data set. In addition, there have been double or multiple mutated residues, non-interface
residues and residues which were not mutated to alanine were removed as well. The final
set of residues is called “benchmark data set”.

Table 3.1 Sources and number of residues that are taken from these sources.

Source Number of residues
Chen et al. [20] 522
Thorn and Bogan (ASEdb) [12] 476
Wang et al. [21] 436
Cho et al. [15] 390
Kortemme and Baker [48] 362
Lise et al. [33] 349
Darnell et al. [22] 349
Zhu and Mitchell [26] 252
Tuncbag et al. [42] 261
Fischer et al. (BID) [49] 233
Xiaetal. [30] 153
Moal and Fernandez-Recio [50] 41
Kumar et al. [51] 90

3.2 Feature Determination

In many studies on predictions of hot spots, different features have been combined to
improve the performance of their models. In our study, we determined features that have
strong effect on hot spot prediction using machine-learning models in previous studies that
belong to Wang et al. [21], Tuncbag et al. [42] and Lise et al. [20]. Before calculating
values of features in the study of Wang et al. [21], we firstly defined target residue, the
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intra-contact residue (the nearest contact residue of the target residue in the same face of
this interface) and the mirror-contact residue (the nearest contact residue of the target
residue in the other face).

A. The study of Wang et al.

In their model, they achieved the highest accuracy in comparison with previous studies.
Table 3.2 shows their prediction results of 10-fold cross validation and in the independent
test set. Considering their success, we decided to combine their descriptors with other
features in our study.

Table 3.2 Result of random forest model of Wang et al.

Testing PR (%) SE (%) SP (%) ACC (%) MCC
10-fold 68.4 50.6 92.5 82.4 0.48
Test 70.8 44.7 92.0 77.6 0.43

MCC denotes Matthew’s correlation coefficient.

A.l. Relative ASA (rel_ASA) of i-th residue

Relative ASA (rel_ASA) of i-th residue was calculated by PSAIA program [52]. The
program calculated ASA using the 'rolling ball' algorithm which uses a sphere of 1.4 A
radius to probe the surface of the molecule. The formula of relative ASA (RASA) in this
program is the ratio between the calculated ASA of i-th residue and standard ASA for a
particular residue.
A.2. Relative Side-Chain ASA (rel_s ch_ASA)

Relative Side-Chain ASA was also calculated by PSAIA program [52] as rel_ASA.
A.3. Atom contacts of a Residue (atom_contacts)

The contact between two atoms were determined using Contacts of Structural Units
(CSU) program and atom contacts of a residue were computed by summing these atom

contacts between the residue and any other residue in the protein-protein interface:
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atom_contacts(i) = Z ZZatom_contact(a, B) (3.1)

j aei Bej

where atom_contact (a, ) is equal to 1 if atom a is interacting with atom b, otherwise, it is
equal to 0.
A.4. Atom Contact Areas of a Residue (atom_contact_areas)

Atom contact areas of a residue were calculated to represent the interaction area
between the target residue and the other face of the interface. Atom contact areas of residue
i are defined as sum of all atom contact areas between the residue i and any other residue |

located at the other face:

atom_contact_areas(i) = Z Z Z atom_contact_area(a, 8) (3.2)

jEthe other face \ aei Bej

where atom_contact_area (a, 8) is the contact area between two interacting atoms «a and f.
A.5. Residue Contacts of a Residue

If there is one pair of contact atoms from two residues individually then the residues
have contact information [21]. Residue contacts of a residue were the sum of these residue
contacts between the residue and other residues in the interface:

residue_contacts(i) = Z residue_contact(i, j) (3.3)
J

where residue_contact(i, j) is equal to 1 if residue i interacts with residue j, otherwise, it is

equal to 0.
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Depth Index
The depth of an atom refers to the distance from its closest solvent accessible atom.
PSAIA program [52] provides several depth indices. The depth indices that are combined
with other features in our study:
A.6. Average Depth Index (ave_dpx)
Average depth index value of all atom values.
A.7. Standard Deviation of Depth Index (sd_dpx)
A.8. Side-Chain Average Depth Index (s_ch_ave_dpx)
Average value of all side-chain atom values.
A.9. Standard Deviation of Side-Chain Depth Index (sd_s _ch_dpx)
A.10. Relative Depth Index (rel_dpx) of the ith Residue upon Complex Formation
The formula of relative depth index:

ave_dpXcomp (1) — ave_dpXmono (1)
ave_dpXcomp (1)

rel_dpx(i) = (3.4)

A.11. Relative Side-Chain Depth Index (rel_s_ch_dpx) of the ith Residue upon
Complex Formation
The formula of relative side-chain depth index:

s — ch_ave_dpXcomp(1)- s — ch_ave_dpXmono (1)

rel_s_ch_dpx(i) = (3.5)

s — ch_ave_dpX¢omp (1)

A.12. The Class of Residues

We clustered 20 amino acids into six classes based on their dipoles and volumes of the
side chains: Class 1: A, G, V; Class 2: I, L, F, P; Class 3: Y, M, T, S, C; Class 4: H, N, Q,
W; Class 5: R, K and Class 6: D, E.
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A.13. Secondary Structure
To identify hot spots, we used three secondary structure types, i.e. helix, strand and
loop. Secondary structures obtained by using dictionary of protein secondary structure
algorithm [53] were used.
Physicochemical Features
In our study, there are two physicochemical feature groups which are from the study of
Wang et al. and from the study of Chen et al. respectively. All values of features are taken
from AAindex database [54]. Hydrophobicity, hydrophilicity, polarity, and propensities are
in common for two groups but the values of features are different and Wang et al. made
extra calculations on the values while Chen et al. did not. In group one; there are six
physicochemical features:
A.14. Hydrophobicity
Hydrophobicity is a property of an amino acid that is repelled by water molecule.
A.15. Hydrophilicity
Hydrophilicity means to have affinity for water
A.16. Isoelectric Point
Isoelectric point is the pH at which an amino acid carries the least electrical charge.
A.17. Mass
A.18. Polarity
Polarity is the difference in charge between atoms in an amino acid.
A.19. Polarizability

Polarizability is the ease of distortion of the electron cloud of an amino acid by
electric field.

We defined these features of a residue by summing its and its interacting residues’ values
according to provided method by Wang et al. The second group of physicochemical

features will be given in Chen et al. section.
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Evolutionary conservation score

Conservation score is commonly used feature in the study of hot spot prediction using
machine-learning methods. We obtained evolutionary conservation scores from ConSurf
Server Database [55]. Consurf Server Database calculates scores using Rate4Site
algorithm. This algorithm considers phylogenetic relations between homologues. The color
scale, output of this algorithm, represents the conservation score (e.g. 9: Conserved, 1:
Variable) [56].

According to recent studies, single conservation score by itself is not a good feature
discriminating hot spots from non-hot spots [6, 57].

B. The Study of Tuncbag et al.

Prediction results of the study of Tuncbag et al. [42] showed that combining
conservation score with other features was reasonable. The impact of single conservation
score to the results did not exceed the impact of combinations with one or two different
features in terms of accuracy and F-measure (F1) (Table 3.3).

The contribution of pairwise potential to the results of prediction was generally
appreciated when both  two-feature (relCompasa+Score) and three-feature
(relCompasa+(Score+PP)) cases were observed so in our study, we combined that feature
with other features.

Table 3.3 The impacts of features used in our study to result of Tuncbag et al.

Model Data Set P R S A F1
Single feature = Score > 7.0 Trainingset 050 0.33 0.79 0.61 0.40
performances on ASEdb Test set 052 046 060 054 0.49
?lg(rjnpiriEaIIDformi?;i) sets relCompASA < 20.0 Trainingset 055 0.81 058 0.67 0.65
Test set 0.60 0.67 0.59 0.63 0.63
PP>18.0 Trainingset 056 0.55 0.73 0.66 0.56
Test set 0.69 070 071 0.71 0.70

Two features performances | relCompASA < 20.0 and Trainingset 0.61 0.29 0.88 0.65 0.40
on ASEdb and BID data @ Score>7.0

sets Test set 0.71 0.32 0.88 061 0.44
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PP >18.0 and Score > 7.0  Trainingset 0.57 0.14 0.94 0.63 0.22
Test set 0.75 0.33 0.90 0.63 0.46
relCompASA < 20.0 and Trainingset 0.64 052 0.82 0.70 0.57

PP >18.0
Test set 0.73 059 0.79 0.70 0.65
Multiple features relCompASA < 20.0 and Trainingset 0.63 0.67 0.75 0.72 0.65
performances on (Score> 7.0 or PP > 18.0)
ASEdb and BID data sets Test set 0.67 0.63 0.71 0.67 0.65

Score denotes conservation score, relcompasa denotes relative ASA in complex state and PP denotes pairwise potential

B.1. Knowledge-Based Solvent Mediated Inter-Residue Potentials

Knowledge-based solvent mediated inter-residue potentials are equations related to
known three-dimensional structures. In a study which set out to determine hot spot,
Tuncbag et al. [42] utilized those contact potentials which were taken from Keskin et al.

[58]. Contact potential between residues i and j formulated as;

contact potential of type (i,j) ifd(i,j) <7.0and|i—j| =>4 (3.6)
0 otherwise '

Pair(i, ) = {
where Pair(i, j) is the contact potential of residues i and j and d(i, j) is the distance between
two residue centers.

Overall contact potential of residue i was defined as the absolute of sum of its pair
potentials:

n
PP; = abs Z Pair(i, j) for i —j| = 4 (3.7)
=1



Chapter 3: Methodology of HotBase Creation 18

B.2. The Relative ASA of i-th Residue in Complex State
The ASA of each residue in monomer state and in complex state was calculated using
NACCESS and then relCompASA; is formuated as follows:

ASA in Complex;
relCompASA; = ——T x 100 (3.8)
i

where ‘relCompASA;’ is the relative ASA of i-th residue in complex state.

B.3. The Relative Difference of ASA Between Monomer and Complex State of i-th
Residue

The ASA of each residue in monomer state and in complex state were calculated using
NACCESS. The formula of relAASAi:

[ASA in Monomer;] — [ASA in Complex;]
relAASA; = X 100 (3.9)
maxASA;

where ‘relAASAi’ is the relative difference of ASA between monomer and complex state
of i-th residue.
C. The Study of Chen et al.

Chen et al. also used conservation score by combining it with other sequence-based
features. Their sequence-based feature set comprised physicochemical features,
evolutionary conservation score, sequence entropy, and position-specific scoring matrix. In
Table 3.4, prediction using sequence-based features has slightly good results to the
prediction using the second feature set whereas combining two feature sets did not have

significant effect to the results.



Chapter 3: Methodology of HotBase Creation 19

Table 3.4 The effects of features to results of Chen et al.

Features Testing P R F1 AUC
10-fold 063 051 055 067
Phy Test 059 053 056 058
10-fold 058 027 034 051
ECS Test 074 018 028 068
10-fold 057 053 054 060
SE Test 050 061 060 052
10-fold 065 054 058 065
PSSM Test 064 048 055  0.66
10-fold 065 065 065 068
Phy+PSSM+ECS+SE Test 0.69 0.68 0.68 0.68
10-fold 065 060 061 070
Phy+ASA+BC Test 062 070 066 062
10-fold 066 068 066 072

Phy+ASA+BC+PSSM+ECS+SE Test 065 063 0.64 0.66

ASA denotes accessible surface area; BC denotes biochemical contacts; Phy means physicochemical features; ECS denotes evolutionary

conservation score; SE means sequence entropy; and PSSM is the abbreviation of Position-Specific Scoring Matrix.

On the other hand, the results of sequence-based SVM on 10-fold cross validation using
2.0 kcal/mol training set was remarkably high so we added only sequence-based features
into our feature set (Table 3.5).

Table 3.5 The results of sequence-based SVM on 10-fold cross validation using 2.0
kcal/mol training set.

Method Testing P R F1

Sequence-based SVM 10-fold cross validation 0.78 0.80 0.79

Physicochemical Features

The physicochemical features in the study of Chen et al. [20] are formed the second
group of physicochemical features. There are six physicochemical features:

C.1. Hydrophobicity
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C.2. Hydrophilicity

C.3. Polarity

C.4. Polarizability

C.5. Propensities

Different amino acids have different propensities for forming secondary structures.

C.6. Average Accessible Surface Area
C.7. Sequence Entropy

Sequence entropy in HSSP (homology-derived structures of proteins) database [59] is a
measure of sequence variability at a given sequence position. Sequence entropy values are
normalized over the range 0-100 and the lower values indicate the more conserved
positions.
C.8. Sequence Profile

Sequence profile is a Position-Specific Scoring Matrix (PSSM) which is taken from
multiple sequence alignment and is obtained by PSI-BLAST [60] searching against NCBI
non-redundant database. In this derivation process, the parameters are the BLOSUMG62
substitution matrix and E-value threshold of 0.001. The PSSM scores are normalized in the
range 0.0-1.0:

0.0 if x <=5
f(x=<05+01x if—-5<x<5 (3.1)
1.0  ifx=5

where x is an element of PSSM.

3.3 Model Evaluation
Accuracy is the ratio of number of correctly predicted residues to number of all

predicted residues and formulated as follows,
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True Positive + True Negative

Accuracy = (3.2

True Positive + False Positive + True Negative + False Negative

where true positive, false positive, true negative, false negative stands for correctly
predicted hot spot residues, non-hot spot residues incorrectly predicted as hot spots,
correctly predicted non-hot spot residues and hot spot residues incorrectly predicted as non-

hot spots respectively.

Recall = True Positive 33
el = True Positive + False Negative (33)

Precisi True Positive (3.4)
recision = .
True Positive + False Positive

True Negative
True Negative + False Positive

Specificity = (3.5

where recall is the proportion of number of correctly classified hot spot residues to the
number of all hot spot residues; precision is the ratio of number of correctly classified hot
spot residues to the number of all residues classified as hot spots; specificity is the
proportion of number of correctly predicted non-hot spot residues to the number of all non-
hot spot residues. F-measure (F; score) is the weighted harmonic mean of precision and

recall, formulated as;

. _ 2 X Recall X Precision (3.6)
measure = Recall + Precision '

3.4 HotBase: Database for Hot Spot Prediction
We gather all data related to hot spot prediction into a “Hotbase” database. There are

mainly four tables in Hotbase: complexes, data set, feature values, server results. Figure 3.2
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and Figure 3.3 show explanations of columns of “Complexes” table and “Data Set” table
by showing header rows with bubbles.

[ Protein molecules that form complexes ]

\

Pdb ID |Molecule 1

Molecule 2 |Molecule 3 |Molecule 4 |Molecule 5 |Chain(s) |Chain(s) |Chain(s)

|

[Chain identifiers of each molecules of complexes in letter format }

Chain(s) |Chain(s)

complexes in Protein Data

Four letter IDs of protein
Bank

Figure 3.2 Header row of “Complexes” table with explanations of the columns in bubbles.

Hyperlinks to the articles
where binding free energies
or strengths are taken from.

Chains and residues of
complexes that are collected
from literature.

Detail informatione.g.
different energy values,
energy related information

Interaction strengths like
Strong (Str). Intermediate
(Int) from BID or other

Amino acid type

sources.
Strength
Target| Target Mirror Strength frorit Ener, Energy
PdbID g. .g . |References gy from Other|Detail Information
Chain | Residue Chain (BID) Other | (ASEdb)
Sources
N | | Sources

Energy values (kcal/mol)

from ASEdb or other
sources

Four letter IDs of
protein complexes in
Protein Data Bank

The nearest contact residue
of the target residue in the
other face.

Figure 3.3 Header row of “Data Set” table with explanations of the columns in bubbles.
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The results of BeAtMusic [44] and Robetta [54] servers, FoldX plugin of
YASARA[61, 62], KFC2[26] and HotPoint [43] servers are given in “Server Results” table
and Figure 3.4 illustrates header row of the table with explanations in bubbles. BeAtMuSiC
server that is based on statistical potentials has been developed to predict the effects of
mutations on protein—protein binding affinities. Robetta and FoldX are energy-based
methods and the outputs are binding free energies. In our study, we used FoldX plugin of
YASARA. KFC2 server has two methods KFC2_A and KFC2_B that have different
feature compositions and provides classifications and confidence of predictions. HotPoint
server makes predictions based on relative ASA in complex state and pairwise potentials.

Results of HotPoint
web server

feature set A and B.

Results of BeAtMuSiC web Results of KFC2 using
server (kcal/mol)

These columns have same explanations with
Database table

P,

il i

Energy
from
Other
Sources

Strength
from
Other
Sources

Mirror
Chain

Target
Chain

Target
Residue

Strength
(BID)

Energy

Pdb 1
dbiD (ASEdb)

BeAtMusSiC | Robetta | Yasara-Foldx|KFC2_A|KFC2A_Conf|KFC2_B|KFC2B_Conf

/

Confidence of predictions
(> 0 predicts hotspot)

HotPoint

Results of Robetta web
server (kcal/mol)

Results of Yasara-Foldx
(kcal/mol)

Figure 3.4 Header row of “Server Results” table with explanations in bubbles.
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Chapter 4

RESULTS AND DISCUSSION

4.1 Benchmark Data Set

In this study, we used data of thirteen different data sets that were not separate data sets.
Figure 4.1 shows number of co-owned residues and percentage of intersections of two data
sets. For instance, Xia et al. [30] and Cho et al. [15] are co-own the data of 153 residues
and this is 39.23% of Cho et al. (row 5, column 13) and 100% of the data set of Xia et al.
(row 13, column 5). In the last column, how much of our data set intersect with other data
sets in terms of residue number and percentage are presented. Our data mostly come from
the data set of Chen et al. [20] and ASEdb [12]. They form 43.39% and 39.57% of the

whole data set respectively.
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Table 4.1 lists the protein complexes from which the data are derived. In our study, the

interface residues are hot spots if their observed binding free energy changes are greater

than or equal to 2.0 kcal/mol or their interaction strengths are labeled as “Strong”. The

others are considered as non-hot spots. The benchmark data set consists of 1203 residues
(240 hot spots, 963 non-hot spots).

Table 4.1 The 79 protein—protein complexes in HotBase.

Pdb ID |Molecule 1  |Molecule 2 [Molecule 3 {Molecule 4 [Molecule 5 |Chain(s) |Chain(s) Chain(s) [Chain(s) [Chain(s)
man [
1A22 |Growth A B
Hormone
Hormone
Receptor
Ribonuclease - .
1A4Y Inhibitor Angiogenin A D B,E
Immunoglo
Immunoglobu |bulin Tissue
1AHW |lin Fab5g9 Fab5g9 Factor A, D B, E CF
(Light Chain) [(Heavy
Chain)
A, B, C,
Groel- D,E,F,
1AON |Groel Groes G,H, 173, (T) S QR.S,
Complex K LM |
N
Mouse Gabp |Mouse
1AWC Alpha Gabp Beta DNA DNA A B D E
Bovine
1AYF |Adrenodoxin A B
(Oxidized)
Glutamate
A B,C
1B26 eDehydrogenas D.EF
Barnase
Wildtype
1BNI Structure at AB.C
Ph 6.0
Growth Prolactin
18P3 Hormone Receptor A B
1BRS |Barnase Barstar A, B,C |D,EF
Bovine
1BSR [Seminal AB
Ribonuclease
1Bxi |CONCINEY  |ooicin £ A B
Immunity Im9
Cytochrome
1C2R co A B
Ubiquitin- Ubiquitin
1C4Z |Protein Ligase|Conjugating A,B,C |D
E3A Enzyme E2
Bovine Bovine Bovine Basic
1CBW Chymotrypsin [Chymotryps|Chymotryps|Pancreatic AF B,G C.H D, 1
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in in Trypsin
Inhibitor
CD2, N-
Terminal
Domain (1-
1CDC 99), A B
Truncated
Form
Calcium/Ca
Imodulin-
Dependent
1CDL |Calmodulin ~ |F/OteIn ABC e FGH
Kinase D
Type li
Alpha
Chain
Blood Blood .
Coagulation Coagulation S(_)Iuble S(_)Iuble
1DAN Factor VIIA |Tissue Tissue L H T U
Factor VIIA
(Light Chain) (Hequ Factor Factor
Chain)
Numb
1DDM |Numb Protein |Associate A B
Kinase
Ribonuclease [Ribonucleas
1DF A e Inhibitor E :
Nucleotide  [Molecular
1DKG |Exchange Chaperone A B D
Factor Grpe |Dnak
Immunoglobu -
IDN2 [lin Lambda  [Sh9ineered AB [EF
Heavy Chain P
Anti- Anti-
Lysozyme
Lysozyme Antibody
1DQJ |Antibody Hyhel-63 Lysozyme A B Cc
Hyhel-63 yhe
Y .+ |(Heavy
(Light Chain) Chain)
Des-Gla Des-Gla
Factor Viia  |Factor Viia |Peptide E-
1DVA (Heavy (Light 76 H, I L, M X, Y
Chain) Chain)
. . . . Anti- Anti-
Idiotopic Idiotopic - . - .
1DVF |Antibody Fv |Antibody |!0i0topic ldiotopic A B C D
D13 Fv D13 Antibody  |Antibody
Fv E5.2 Fv E5.2
Thrombin .
. o Thrombin
Thrombin Inhibitor Thrombom A B, C, M, N, O,
1DX5 1 ight Chain) |Glu-Gly- |odulin g‘f@"y D ERGH LKL,
ain)
Arg-0ge
1DZI  |Integrin Collagen A B,C,D
Erythropoie
Erythropoietin|tin
1EBP Receptor Mimetics AB ¢.b
Peptide 1
Bone Bone
1ES7  |Morphogeneti [Morphogen AC B,D
¢ Protein-2 etic Protein
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Receptor 1A
Cell
Cell Division |Division
147 Protein FtsZ  |Protein A B
ZipA
Blood Blood . _|Soluble
Coagulation Coagulation Human Protein
1FAK - Factor Viia |+ L H T
Factor Viia (Heavy Tissue (5L15)
(Light Chain) Chain) Factor
1FC1 Human FC A B
Fragment
Fragment B of Immunoalo
1FC2  |Protein A nunog Cc D
bulin FC
Complex
Streptococc
lggl MO61 |al Protein G
1FCC FC (2 A B C,D
Fragment)
The Von IbrS"rT;]ulrgogglo LnJ"n”rl]urg(;glo
1FES8 \é\;ﬂtlg?rand RS (Heavy [RuS (Light A B, C |H I L, M, N
Chain) Chain)
T-Lymphoma |RAS-
Invasion and |Related C3 A CE
1FOE |Metastasis Botulinum G’ '~ |B,D,F,H
Inducing Toxin
Protein 1 Substrate
ATP-
Dependent | \p. A B,C,
HSLU Dependent D,EF G.H. 13K,
1G3l  |Protease Proaease S’T’UY L,M,N,O,P,
ATP-B_mdmg HSLV V. W, X QR
Subunit
HSLU
Catabolite
Gene
1G6N Activator AB
Protein
Envelope . .
1GC1 |CD4 Protein (1Pt Antibody c G L
Gp120
Basement
Membrane-
Specific
. Heparan
1GL4 |Nidogen-1 Sulfate A B
Proteoglyca
n Core
Protein
Alpha-
THFY Lactalbumin AB
avi A
1HMV Reverse_ Transcriptas A.CE, B,D,F,H
Transcr_lptase e (Subunit G
(Subunit P66) P51)
1IHB |Cyclin- A B
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Dependent
Kinase 6
Inhibitor
Runt- Core-
Caat/Enhance o
1104 | Binding $e'ated. _|Binding  |CSF-IR ~|CSF-IR =) 5 o D E (DNA) |F (DNA)
Protein Beta ranscriptio Factor1 Beta|Promoter  |Promoter
n Factor 1  [Subunit
Ubiquitin- | Jorduitin.
Conjugating onjugating
LIAT Enzyme A B
Enzyme E2- /2 ant
17.5 KDA Mms2
14.3.D T Cell Sti’phy'ococ
1JCK  |Antigen Ea . AC [BD
Receptor nterotoxin
C3
1JDH |Beta-Catenin |hTcF-4 A B
. |Herpesvirus
1IMA S'yc"pmte'” Entry A B
Mediator
Adenomato
1JPP  |Beta-Catenin |25 AB |CD
Polyposis
Coli
Interferon-
. Gamma
1RH  |Antibody A6 ﬁgt'b"dy Receptor L H |
Alpha
Chain
Beta- Egct;?amase
1JTG |Lactamase . AC B,D
Tem Inhlb_ltory
Protein
Phagocyte Phagocyte
Nadph Nadph
1K4U |Oxidase Oxidase S P
Subunit P67  |Subunit P47
Phox Phox
Transforming |TGF-Beta
1KTZ |Growth Type li A B
Factor Beta 3 |Receptor
1LFD |RALGDS RAS A C B,D
\|_/|9n | Hypoxia-
_ _ Loy |inducible
1LQB |Elongin B Elongin C Di Transcriptio A B C D
isease
Tumor n Factor 1
Alpha
Suppressor
Intercellular Integrin
1MQ8 |Adhesion A C B, D
Molecule-1 |/AIPha-L
Nf-Kappa-B |Nf-Kappa- |I-Kappa-B-
INFI b6 BP50  |Alpha AC |BD E.F
N9
1INMB |Fab Nc10 Fab Nc10 [Neuramidas H L N
e
Fibroblast Fibroblast
INUN Growth Growth A B
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Factor-10 Factor
Receptor 2
Isoform 2
Guanine
Guanine Nucleotide-
G-Protein Nucleotide- |Binding
Coupled Binding Protein
1oMw Receptor Protein G(I)/G(S)IG A B
Kinase 2 G(1)/G(S)/G|(0)
(T) Beta Gamma-2
Subunit
1RGG |Ribonuclease A B
1RN1 Ribonuclease A B, C
T1 Isozyme
Voltage-
Voltage- Voltage-
Gated Gated E_eTp;Fr)lgent
170 Calcium Calcium Calcium A B
Channel Channel Channel
Subunit Subunit Alpha-1c
Beta2a Beta2a Squ;unit
Tissue
1TPK |Plasminogen A B,C
Activator
1UB4  |MazF Protein mzfgn AB |C
lggl-Kappa
lgg1-Kappa ggg vap Hen Egg
1VFB |D1.3Fv (Héavy White A B
(Light Chain) Chain) Lysozyme
Tryptophan
1WQ5 |Synthase A B
Alpha Chain
Complement Fibrinogen-
260X [Zg"" Binding AC |BD
Protein
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2HHB |(Deoxy) (Beta Y AC B,D
(Alpha Chain) Chain)
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Cytochrome
2PCC C Peroxidase gytochrome AC B,D
2PTC  |Beta-Trypsin Hﬁ'ﬁ'tzr E [
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Histocompati |Beta-2- . |IM22 TCR
2VLJ |bility Antigen,{Microglobu Flu Matrlx Alpha IM22 TC.R B
. Peptide - Beta Chain
A-2 Alpha lin Chain
Chain
Interleukin- Cytokine
. 4 Receptor Receptor
3BPL [Interleukin-4 Alpha Common A B
P Gamma
Chain Chain
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Chapter 4: Results and Discussion 31

Type Antibody, |Antibody, [Antibody, |Plasminoge
Plasminogen |[Light Chain |Light Chain |Heavy n Activator
Activator Chain Surface
Receptor
Tumor
Necrosis
3BUK Neurotrophin- |Factor A B cD
3 Receptor
Superfamily
Member 16
Hyhel-10 :—'yqe::— 1t? Hen Egg
3HFM |Iggl Fab 99~ "ab  l\white L H Y
(Light Chain) (Hez_ivy Lysozyme
Chain)
Human Human
3HHR |Growth Growth A B,C
Hormone
Hormone
Receptor
Tumor
3SAK [Suppressor g B,C
P53

As previously mentioned, Bogan and Thorn reported that hot spots are abundant in
tryptophan (trp), arginine (arg) and tyrosine (tyr), whereas some residues like leucine (leu),
methionine (met), serine (ser), threonine (thr) and valine (val) are disfavored [9]. In Figure
4.2, hot spot distiribution in our data set is presented and amino acid preferences in hot
spots are similar to preferences in the report. Tyrosine (tyr), aspartic acid (asp), tryptophan
(trp) and arginine (arg) are much more likely to be in hot spots than others. Furthermore,
there are totally 240 hot spot residues in our data set and the percentages of methionine

(met), serine (ser), threonine (thr) and valine (val) residues in hot spots are less than 4%.
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Hot Spot Distribution
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Figure 4.2 Distribution of hot spot residues.

4.2 Features in HotBase

There are values of seventy features in our database. In Table 4.2, complete list of features
IS given.

Table 4.2 List of features in HotBase.

Column | Feature

Secondary structure of target residues (ss_target)

Secondary structure of intra-contact residues (ss_intra)

Secondary structure of mirror-contact residues (ss_mirror)

Class of target residues (class_target)

Class of intra-contact residues (class_intra)

Class of mirror-contact residues (class_mirror)

Atom contact areas of target residues (atom_contact_areas_target)

Atom contacts of target residues (atom_contacts_target)

Residue contacts of target residues (residue_contacts_target)

Hydrophobicity of target residues (hydrophobicity target)

Hydrophilicity of target residues (hydrophilicity target)

o L
SlE|IB|le|e|N|o|a|s|w]r |-

Isoelectric point of target residues (isopoint_target)
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13 Mass of target residues (mass_target)

14 Polarity of target residues (polarity_target)

15 Polarizability of target residues (polarizability _target)

16 Average depth index of target residues (ave_dpx_target)

17 Standard deviation of depth index of target residues (sd_dpx_target)

18 Side-chain average depth index of target residues (s_ch_ave_dpx_target)

19 Standard deviation of side-chain depth index of target residues (sd_s ch_dpx_target)

20 Relative accessible surface area of target residues (rel_ASA_target)

21 Relative side-chain accessible surface area of target residues (rel s ch_ASA target)

22 Relative depth index of target residues (rel_dpx_target)

23 Relative side-chain depth index of target residues (rel_s _ch_dpx_target)

24 Atom contact areas of intra-contact residues (atom_contact_areas_intra)

25 Atom contacts of intra-contact residues (atom_contacts_intra)

26 Residue contacts of intra-contact residues (residue_contacts_intra)

27 Hydrophobicity of intra-contact residues (hydrophobicity _intra)

28 Hydrophilicity of intra-contact residues (hydrophilicity intra)

29 Isoelectric point of intra-contact residues (isopoint_intra)

30 Mass of intra-contact residues (mass_intra)

31 Polarity of intra-contact residues (polarity_intra)

32 Polarizability of intra-contact residues (polarizability_intra)

33 Average depth index of intra-contact residues (ave_dpx_intra)

34 Standard deviation of depth index of intra-contact residues (sd_dpx_intra)

35 Side-chain average depth index of intra-contact residues (s_ch_ave _dpx_intra)

36 Standard deviation of side-chain depth index of intra-contact residues (sd_s_ch_dpx_intra)
37 Relative accessible surface area of intra-contact residues (rel_ASA _intra)

38 Relative side-chain accessible surface area of intra-contact residues (rel_s_ch_ASA intra)
39 Relative depth index of intra-contact residues (rel_dpx_intra)

40 Relative side-chain accessible surface area of intra-contact residues (rel_s_ch_dpx_intra)
41 Atom contact areas of mirror-contact residues (atom_contact_areas_mirror)

42 Atom contacts of mirror-contact residues (atom_contacts_mirror)

43 Residue contacts of mirror-contact residues (residue_contacts_mirror)

44 Hydrophobicity of mirror-contact residues (hydrophobicity mirror)

45 Hydrophilicity of mirror-contact residues (hydrophilicity_mirror)

46 Isoelectric point of mirror-contact residues (isopoint_mirror)

47 Mass of mirror-contact residues (mass_mirror)

48 Polarity of mirror-contact residues (polarity _mirror)

49 Polarizability of mirror-contact residues (polarizability _mirror)

50 Average depth index of mirror-contact residues (ave_dpx_mirror)

51 Standard deviation of depth index of mirror-contact residues (sd_dpx_mirror)

52 Side-chain average depth index of mirror-contact residues (s_ch_ave_dpx_mirror)

53 Standard deviation of side-chain depth index of mirror-contact residues (sd_s_ch_dpx_mirror)
54 Relative accessible surface area of mirror-contact residues (rel_ASA_mirror)

55 Relative side-chain accessible surface area of mirror-contact residues (rel_s_ch_ASA mirror)
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56 Relative depth index of mirror-contact residues (rel_dpx_mirror)

57 Relative side-chain accessible surface area of mirror-contact residues (rel_s_ch_dpx_mirror)

58 Hydrophobicity from the work of Chen et al. (hydrophobicity rig)

59 Hydrophilicity from the work of Chen et al. (hydrophilicity_rig)

60 Polarity from the work of Chen et al. (polarity rig)

61 Polarizability from the work of Chen et al. (polarizability_rig)

62 Propensities from the work of Chen et al. (propensities_rig)

63 ASA from the work of Chen et al. (Average_accessible_surface_area_rig)

64 Sequence_Profile

65 Sequence_Entropy

66 Conservation_Score

67 Relative ASA in complex state (RelCompASA)

68 Relative ASA in monomer state (ReIMonomerASA)

69 Pairwise Potential (Potential)

70 ASA difference between monomer state and complex state (DiffASA)

4.3 HotBase Website

In Figure 4.3, introduction webpage of HotBase is illustrated. In “Complexes” webpage
(Figure 4.4), 79 complexes and their chains are given. In “Data Set” webpage (Figure 4.5),
binding strength, binding free energies and detail information about 1203 residues of 79
complexes from 13 different studies are presented. We introduce prediction results of
Robetta, KFC2, Hotpoint and FoldX plugin of YASARA program in “Server Results”
webpage (Figure 4.6). Dash (“-”), represents no information case. The “Feature Values”
webpage (Figure 4.7) contains values of seventy features. ASEdb is no longer being
actively maintained so we provide all its data in “ASEdb” webpage (Figure 4.8). “About

Us” includes a photo of our lab members and link to our lab webpage (Figure 4.9).
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Database for Hot Spot Prediction

Welcome to HotBasel!!
Home

Hot spots are small subset of protein-protein interface residues but they are accounting for the majority of the binding free energy. Measuring the binding free energy change
upon mutating residues to alanine is an experimental way to determine hot spots. If mutation of a residue gives rise to a significantly large change in the binding free energy
then this residue is a hot spot. Experimental determination of hot spots is time-consuming, labor intensive and has high economic costs. Therefore, computational methods
are developed for hot spot prediction.

Complexes
Data Set

Server Results

We offer a new standard benchmark data set, seventy feature values for P ionally hot spot prediction and BeAtMusSiC, Rob , Yasara-Foldx, KFC2 and
Feature Values HotPoint results.

ASEdb

About us

HotBase: Database for Hot Spot Prediction (v 1.00)

For any problems or comments please send e-mail to Selin Karagulle

Figure 4.3 Homepage of Hotbase

Database for Hot Spot Prediction

List of Complexes
Home

Pdb ID| Molecule 1 Molecule 2 Molecule 3 Molecule 4 Molecule 5 Chain(s) || Chain(s) ||Chain(s)||Chain(s)fChain(s)|
Lomplexes 1427 [[Human Growth Human Growth Hormone A B
Data Set ~— |[Hormone Receptor
1A4Y |Ribonuclease Inhibitor||Angiogenin A, D B, E
Server Results = =
1AHW :_':;;;?5‘0; uchr:‘am) ::;U"ﬁ'::‘l;"” FabSEd |lycciiaFactor A, D B, E cF
Feature Values = il
A, B, C,D,E
O,P,Q,R,
ASEdb 1AON |(Groel Groel-Groes Complex F,G,H;1,J, 2
S, T, U
K. LM, N
About us Mouse Gabp Alpha Mouse Gabp Beta DNA DNA A B D E
Bovine Adrenodoxin
1AYE A, B
~— [[(Oxidized)
18%6 Glutamate A, B,C,D,E,
= ||pehydrogenase F
Barnase Wildtype
18N ot ricture at Ph 6.0 [
18P3 ||Growth Hormone Prolactin Receptor A B
1BRS ||Barnase Barstar A, B, C D,E F
1858 Bf)vme Seminal a8
= [[Ribonuclease
Colicin ES Immunity Colicin E9 A B v

HotBase: Database for Hot Spot Prediction (v 1.00)

Figure 4.4 "Complexes" webpage.
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Database for Hot Spot Prediction

Download Benchmark Dataset
Home

Strength Energy
Complexes Target|| Target Mirror| gt from || Energy from o =
Pdb ID Chain 5 AA | hain References (BID) Other |(AsEdb)| oOther Detail Information

Data Set Sources Sources
Server Results Al 1

1A22 -0.50
Feature Values 1822 0.20
ASEdb 1A22 -0.20

1A22 -0.40 In 11, the energy value is -0.42 kcal/mol
= e 1A22

lelel=(=]|=(=]=|==|=]=|=]=]>]>

HotBase: Database for Hot Spot Prediction (v 7.00)

For any problems or comments please send e-mail to Selin Karagulle

Figure 4.5 "Data Set" webpage

Database for Hot Spot Prediction

Download Server Results

Home
PRI [72210] i | i | | i | (o) | tversorce | ) othersorces 245" 2 a{iecn Contjira b K8
e 12| A 14 |wver] 8 0.10 0.61 0.00 221 - - - - H
12| A 18 |ms] s -0.50 2.00 2.29 032 NH -0.39 NH -041 NH
Server Results 12| A u |wms] s 0.20 0.82 083 1.00 H 05 H 01 NH
Foiure Vakies 12| A 2 o] s -0.20 1.05 0.05 -1.54 NH -2.35 NH -0.99 NH
12| A 25 |eue| 8 -0.40 244 129 0.51 NH -0.87 NH -041 H
L 12| A 26 |ase|| 8 -0.05 0.05 -0.05 -1.18 - - - - NH
About us 1m2]| A 29 Jlenjl 8 0.01 011 0.01 -0.16 - - - - NH
A 2 || s 0.20 181 2.02 1.31 NH 03 NH -0.15 NH
A a5 Jeu] B 1.20 2.05 115 2.33 H 131 H 0.28 H
A 26 JeN B 0.10 0.56 104 -0.07 NH -1.04 NH -0.79 NH
A 51 |[ser] 8 0.30 0.3 -0.02 -0.06 NH -0.13 NH -0.45 H
A 56 Jlow] 8 0.40 115 057 -1.27 NH -1.86 NH -0.95 NH
A 62 |[ser] 8 0.10 078 | -017 054 H 056 NH -0.59 NH
A 63 |lasn] 8 0.30 118 039 0.75 NH -0.89 NH 072 NH
A 64 |larg] 8 1.60 181 2.00 0.10 H 054 NH -0.04 NH
A 65 |low| 8 -0.50 040 | -0a1 -0.53 NH -1.93 NH -0.9 NH
A [ 0.60

¥4 o any problems or comments please send e-mail to Selin Karagulle

Figure 4.6 "Server Results" webpage
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Database for Hot Spot Prediction

Download Feature Values
Home

Strength Energy
el Pdb ID| Tcarrgient Tm:get AA Chain (BI[;) t‘;t:':r (E"f:f!: g;":r ss_1 _intraf|ss_mi _t _il _mi _contact_areas_t _con
Data Set Sources Sources
Server Results 1A22 A 14 |IMET| B 0.10 helix helix loop cla3 clal clal 0.00
1A22 A 18 HIS|| B -0.50 helix helix loop clad clas clad 89.70
Ecaiwre Valnes 2| A 2 |[ms] B 0.20 helix || helix || loop clad clad clad 45.30
ASEdb 1A22 A 22 |IGIN|| B -0.20 helix helix loop clad clad clad 0.40
1A22 A 25 ||PHE|| B -0.40 helix helix loop cla2 clal clad 59.00
M 1A22 A 26 ||AsP|| B -0.05 helix helix loop cla6 cla3 clad 0.00
1A22 A 29 |IGLN|| B 0.01 helix helix loop clad cla3 cla3 0.00
1A22 || A 42 ||TYR|[ B 0.20 helix helix || strand cla3 cla3 cla3 87.00
1A22 || A 45 ||LEU|[ B 1.20 helix helix || strand cla2 cla2 cla2 91.20
1A22 A 46 ||GIN|| B 0.10 loop loop loop clad clad clad 81.60
1A22 A 51 SER B 0.30 helix loop strand cla3 cla2 cla2 11.00
1A22 A 56 |G| B 0.40 helix helix loop claé cla3 clad 26.50
1A22 A 62 SER B 0.10 loop loop loop cla3 clad cla2 75.80
1A22 A 63 [ASN|| B 0.30 loop loop loop clad cla3 cla3 27.60
1A22 A 64 |[[ARG|| B 1.60 helix loop loop clas clad clab 105.50

HotBase: Database for Hot Spot Prediction (v 1.00)
For any problems or comments please send e-mail to Selin Karagulle

Figure 4.7 "Feature Values" webpage

Database for Hot Spot Prediction

Download ASEdb

Home
Mutated Protein|| Partner (Type) PDB |A ddG omplex|| Delta |[RefID|
Complaxe= Angiogenin RNase inhibitor (P)|f 1ady(D} || R & 2.30 141.48 41.35 |[100.13|| 50
Data Set Angiogenin RNase inhibitor (P)|| 1a4y(D) || H 8 0.90 109.67 85.62 || 24.05( 6
rveriaie Angiogenin RNase inhibitor (P)|( 1a4y(D) || Q|| 12 [ 030 37.86 15.09 [ 2277 6
Angiogenin RNase inhibitor (P)|| 1ady(D) || H 13 -0.30 || 13.26 8.56 4.70 || 49
Feature Values Angiogenin RNase inhibitor (P)|| 1a4y(D] |[ R 31 0.20 || 157.22 37.30 ||119.92|| 50
ASEdb Angiogenin RNase inhibitor (P)| 1a4y(D) || R 32 0.90 164.82 102.66 || 62.16(| 50
Angiogenin RNase inhibitor (P)|[ 1ady(D} || R 33 0.30 46.54 46.54 || 0.00 || 50
About us Angiogenin RNase inhibitor (P)|f 1ady(D} || R 66 0.20 130.80 || 130.80 [ 0.00 || 50
Angiogenin RNase inhibitor (P)| 1ady(D} || N 68 0.20 95.50 84.38 | 11.12( 6
Angiogenin RNase inhibitor (P)|( 1a4y(D) || R|| 70 |[/-0.20| 45.34 | 4534 || 0.00 || s0
Angiogenin RNase inhibitor (P)|[ 1ady(D) || H 84 0.20 98.57 34.60 | 63.97( 67
Angiogenin RNase inhibitor (P)|| 1a4y(D} [[ W] 89 0.20 |[ 171.93 87.22 || 84.77| 67
Angiogenin RNase inhibitor (P)|| 1a4y(D} [ E|| 108 |[-0.30| 7177 27.87 ||43.90| 6
Angiogenin RNase inhibitor (P)| 1ady(D} || H 114 0.65 87.25 24.63 || 62.62| 49
RNase inhibitor ||Angiogenin (P) 1lady(D) || Wl 261 0.10 89.01 57.01 || 32.00| 67
RNase inhibitor [[Angiogenin (P) 1ady(D) || W([ 263 1.20 68.99 3.03 65.96| 67
RNase inhibitor [[Angiogenin (P) 1ady(D) || E 287 0.10 40.97 40.97 || 0.00 || 67
RNase inhibitor [|Angiogenin (P} 1agy(D) || s|| 289 [[o.00| 754 = = 67 _

HotBase: Database for Hot Spot Prediction (v 1.00)
For any problems or comments please send e-mail to Selin Karagulle

Figure 4.8 "ASEdb" webpage
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Database for Hot Spot Prediction

Data Set
Server Results
Feature Values
ASEdb

About us

Visit our lab: http://prism.ccbb.ku.edu.tr,

HotBase: Database for Hot Spot Prediction (v 1.00)

Bl or any problems or comments please send e-mail to Selin Karagulle

Figure 4.9 "About Us" webpage

4.4 Critical Assessment of the Results

In the first step of assessment, the 127 residues of protein complexes whose calculated
sequence identities using PISCES sequence culling server [63] more than 35% are
eliminated. After removing 127 residues, the resulting data set have 230 hot spots and 846
non-hot spots.

We have assessed the success of the machine-learning based methods, four servers and
a plugin for a program by comparing accuracy (A), recall (R), precision (P), specificity (S)
and F-measure (F1). A majority (78.62%) of our data set are non-hot spots. Therefore,
precision and recall are relatively low while specificity is very high.

Weka [64] statistical results of support vector machines (SVM) classifier on 10-fold

cross-validation with different random seed values are represented in Table 4.3. We change
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random seed values to randomize our data. Standard deviations of results are very low in
other words; the results are not variable while 10 folds are differed.
Table 4.3 Results of Weka SVM classifier on 10-fold cross-validation.

Random seed for XVal /

. Precision Recall Specificity Accuracy F-measure
% Split
1 0.51 0.23 0.94 0.79 0.32
2 0.58 0.26 0.95 0.80 0.36
3 0.51 0.23 0.94 0.79 0.32
4 0.51 0.23 0.94 0.79 0.32
5 0.51 0.24 0.94 0.79 0.33
6 0.54 0.25 0.94 0.79 0.34
7 0.52 0.21 0.95 0.79 0.30
8 0.59 0.26 0.95 0.80 0.36
9 0.53 0.24 0.94 0.79 0.33
10 0.55 0.24 0.95 0.80 0.34
Mean 0.54 0.24 0.94 0.79 0.33
Standard Deviation 0.03 0.01 0.00 0.01 0.02

In Table 4.4, accuracy, precision, recall, specificity and F-measure are not changed
remarkably, when we remove six physicochemical features from the study of Chen et al
[20]. Naive Bayes classifier gives the lowest accuracy (0.71) but at the same time, recall
(0.69) and F-measure (0.50) are the highest among classifiers. Furthermore, all values of
naive Bayes classifier are greater than the values of random selection. Random forest
classifier has the highest accuracy (0.80) and precision (0.55). This value of precision
means nearly half of the hot spots are classified correctly but the precision value of random
selection is 0.20 and all precision values in Table 4.4 are greater than 0.20. We have high
non-hot spot rate as we explained before and for this reason, recalls are very low but

interestingly they are lower than the recall of random selection. On the other hand, for the
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same reason, specificities are very high and they are higher than the specificity of random
selection. This high rate of non-hot spots indirectly causes low F-measures excepting naive
Bayes classifier that are presented in the last column of Table 4.4. Nevertheless, all f-
measures are greater than the f-measure of random selection.

Table 4.4 Results of different classifiers on 10-fold cross-validation.

Classifier Precision Recall Specificity Accuracy F-measure
SVM (Mean) 0.54 0.24 0.94 0.79 0.33
SVM (64 features) 0.53 0.23 0.94 0.79 0.32
Random Forest 0.55 0.36 0.92 0.80 0.44
J48 0.45 0.38 0.87 0.77 0.41
Decision Table 0.45 0.21 0.93 0.78 0.29
Naive Bayes 0.40 0.69 0.71 0.71 0.50
Random Selection 0.20 0.50 0.50 0.50 0.29

We performed feature selection using Weka to determine relative importance of
features. The four most discriminating features are side-chain average depth index of target
residues (s_ch_ave dpx_target), relative side-chain accessible surface area of target
residues (rel_s_ch_ ASA target), polarity of intra-contact residues (polarity intra) and
hydrophilicity from the work of Chen et al. (hydrophilicity rig). The results are in Table
4.5 and they are close to the results with whole feature set but SVM classifier did not give
meaningful result with those four features.

Table 4.5 The results of classifiers with four features.

Classifier Precision Recall Specificity Accuracy F-measure
Random Forest 0.44 0.39 0.87 0.76 0.41
J48 0.56 0.27 0.94 0.80 0.36
Decision Table 0.49 0.18 0.95 0.79 0.26
Naive Bayes 0.47 0.32 0.90 0.78 0.38

In the last step of our analysis, we run a plugin for a program and servers to compare

the results of the machine-learning classifiers with theirs. The threshold for experimentally
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observed change in binding free energy is 1.00 kcal/mol in the paper of Robetta server so
we computed statistical rates for 1.00 and 2.00 kcal/mol thresholds for that server. The
number of residues that have prediction results is represented in the second column of
Table 4.6. In Table 4.6, all values except recall are greater than the values of random
selection and this is the same as in Table 4.4. Moreover, BeAtMuSIiC server has the highest
accuracy (0.79) and it has the lowest recall (0.33) and F-measure (0.39) at the same time.
Although the accuracy of BeAtMuSIC is the highest in Table 4.6; it is lower than the
accuracy of random forest classifier. Furthermore, precision of KFC_B (0.50) does not
exceed the precision of random forest (0.55) and recall of Robetta (>=1.00 kcal) (0.64) is
lower than recall of naive Bayes classifier (0.69). Specificities of three machine-learning
based methods of Weka are greater than the specificities of methods in Table 4.6. The
highest F-measure among the methods in Table 4.6 (KFC2_A, 0.49) is also less than the
highest F-measure of machine-learning based methods (naive Bayes, 0.50) but none of
them passes 0.50 because of high non-hot spot rate.

Table 4.6 Results of different methods.

Name Total Precision Recall  Specificity ~ Accuracy F-measure
BeAtMuSiC 1203 0.48 0.33 0.91 0.79 0.39
Robetta (>=2.00 kcal/mol) 1082 0.43 0.39 0.87 0.77 0.41
KFC2_B 895 0.50 0.40 0.86 0.75 0.45
HotPoint 1203 0.37 0.55 0.76 0.72 0.44
Yasara-FoldX 1203 0.36 0.53 0.77 0.72 0.43
Robetta (>=1.00 kcal/mol) 1082 0.36 0.64 0.71 0.70 0.46
KFC2_A 897 0.41 0.59 0.71 0.68 0.49
Random Selection 1203 0.20 0.50 0.50 0.50 0.29

The prediction performances of some methods in the studies of Tuncbag et al. [42] and Zhu
and Mitchell [26] are presented in Table 4.7. The prediction performances in table 4.7 are
almost the same as in Table 4.6. In Table 4.6 and in the study of Zhu and Mitchell in Table



Chapter 4: Results and Discussion 42

4.7, KFC2_B has the highest precision value and HotPoint has the lowest value, KFC2_A
has higher recall value than KFC2_B and HotPoint in Table 4.6. Furthermore, Robetta
(Zhu and Mitchell) has the highest specificity value in Table 4.7 and Robetta (>=2.00
kcal/mol) in Table 4.6 has also the highest specificity value. For the value of accuracy, the
highest and the lowest values are different but KFC2_B has greater value than KFC2_A in
two tables. KFC2_A has the highest and Robetta (in Table 4.6, Robetta (>=2.00 kcal/mol))
has the lowest F-measure values in two tables. In the study of Tuncbag et al., the recall and
F-measure values of HotPoint are greater than Robetta (Table 4.7) and the recall and F-
measure values of HotPoint is also greater than the values of Robetta (>=2.00 kcal/mol) in
Table 4.6. On the other hand, in Table 4.7, the precision value of HotPoint is greater than
Robetta whereas Robetta (>=2.00 kcal/mol) has higher precision value in Table 4.6.

Table 4.7 Hot spot prediction performances on independent test set in two studies.

Source Method Precision Recall Specificity Accuracy F-measure
KFC2_B 0.65 0.62 0.85 0.78 0.63
2h d Mitchell KFC2_A 0.57 0.85 0.71 0.75 0.68

nd Mi
v and Wittene Robetta 0.52 0.33 0.86 0.70 0.41
HotPoint 0.49 0.62 0.71 0.68 0.55
Robetta 0.63 0.57 - - 0.60
Tuncbag et al. X

HotPoint 0.73 0.59 - - 0.65

Comparing our study with previous studies on hot spots prediction is difficult because
data sets, hot spot definitions, features, models and evaluation measures are different.
Besides, to compare power of prediction based only on the obtained results is not entirely
fair. Nonetheless, for completeness we gathered the cross validation results of recent

studies into Table 4.8 and results of the methods on training and testing sets into Table 4.9.
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Table 4.8 Cross validation results of different methods

Cross validation Sets Testing P R S A F1 MCC

MINERVA? Training 2  10-fold cross validation 0.73 058 0.89 0.65

RF" 10-fold cross validation 068 051 0.93 0.82 0.48

Chenetal.® Training1l  10-fold cross validation 0.65 0.65 0.65

Chenetal Training 2 10-fold cross validation 0.78 0.80 0.79
16-fold ‘‘leave one protein

KFC® complex out’’ cross- 0.49 0.58 0.53
validation
16-fold ‘‘leave one protein

KFCA? complex out’’ cross- 044 0.72 0.55
validation

HSPred® 16-fold cross validation 0.61 0.69 0.65 0.54

KFC2a standard leave one 077 078 078 078 078 056
out cross validation

KFC2b SETEETE (D Es 080 055 087 071 065 044
out cross validation

sbSVM' Trainingl  10-fold cross validation 050 082 074 0.76 0.62

sbSVM' Training 2  10-fold cross validation 0.73 089 068 0.79 0.80

DBAC? leave-one-out cross- 067 058 093 086 0.62

validation

*MINERVA, an acronym of MINE Residue Value, by Cho et al. [15]
PRF, Random Forest Model of Wang et al.[21]

¢ Results of the method of Chen et al.[20]

¢ Results of the method of Darnell et al.[22]

® Results of the method of Lise et al.[24]

'shSVM, semi-supervised boosting SVM by Xu et al.[27]
SDBAC, an acronym of deeply buried atomic contacts, by Li et al.[28]
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Table 4.9 Results of different methods on training and testing sets

Evaluation on sets Sets P R S A F1 MCC
MINERVA? Training 1-Test 053 062 0.76 0.57
MINERVA? Training 2-Test 0.65 044 0.90 0.52
Yeetal. 045 094 0.79 0.47
RF® 071 045 092 0.78 0.43
Tunchbag et al. Training 064 052 082 070 0.57
Tuncbag et al. Test 073 059 079 070 0.65
Chenetal. ® Training 1-Test 0.69 0.68 0.68
Chenetal. ® Training 2-Test 0.65 0.64 0.64

KFC ¢ 051 0.36 0.42

KFCA ¢ 0.53 0.48 0.51
RS-MCLP" 0.18 0.76 0.28 0.7
PCRPi' Ab+ Training set-Test 0.79 0.64 0.71

KFC2a 057 085 071 075 068 0.2
KFC2b 065 062 08 078 0.63 047
sbSVM' Training 1-Test 046 077 060 0.66 0.58
sbSVM' Training 2-Test 051 082 064 070 0.63

APIS 0.57 072 0.76 0.64

Ibk10 0.65 0.92 0.76

8,Db,c a1

are same with Table 2.1

"RS-MCLP, an acronym of rough set-based multiple criteria linear programming, by Chen et al. [23]

'PCRPi, an acronym of Presaging Critical Residues in Protein interfaces, by Assi et al. [25]

JAPIS, a combined model based on Protrusion Index and Solvent accessibility, by Xia et al. [30]

¥Ibk, an acronym of instance-based learning with parameter k and 1bk10 is a model which is ensemble of the

ten most frequent classifiers by Chen et al. [31]
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Chapter 5

CONCLUSION AND FUTURE DIRECTIONS

To investigate molecular mechanisms behind protein-protein interactions, the studies
mainly focus on a specific area of protein-protein complexes, their interfaces. Hot spots are
accounting only a small subset of all interface residues but they are essential for protein-
protein recognition or binding. This important role makes them potential targets in drug
design.

In this thesis, we introduced new benchmark data set for hot spot prediction. This
benchmark data set is combination of 13 data sets and includes data of 1203 residues of 79
protein-protein complexes.

For hot spot prediction, machine-learning based methods are the commonly preferred
computational methods. We critically assessed machine-learning method features and
given results. Consequently, we defined seventy features that have strong impact on results.
Several machine-learning methods (SVM, random forest, J48, decision table, naive bayes)
are applied using these features then the results of these methods are compared with results
of other ML-based methods and servers. The results reveal that random forest classifier has
the highest accuracy (80%) and although KFC2_A has the highest F-measure (0.49) among
existing methods, but it does not exceed the F-measure of naive Bayes method (0.50).

The benchmark data set, features, prediction results of four servers and a plugin for a
program are deposited in HotBase database. A web interface for the HotBase database is

available at http://prism.ccbb.ku.edu.tr/hotbase and allows users to browse the data of all

residues and to download all data tables. For proceeding studies, we plan to improve
database by adding values of new features to predict hot spots more accurately.


http://prism.ccbb.ku.edu.tr/hotbase
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We believe that a better insight into protein-protein interactions will be developed by
evaluating novel hot spot prediction models that uses values of same features on our new

standard benchmark data set.
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Appendix A

DATABASES FOR HOT SPOT PREDICTION

A.1 Alanine Scanning Energetics Database (ASEdb)

ASEdb [12]

is searchable a database of binding free energy changes resulting from

mutations in protein—protein, protein—nucleic acid, and protein—small molecule interactions

to alanine. There are 1925 AAG values of 46 monomers and 548 AAG values of 23 dimers.

ASEdb is currently not available, only MySQL dump of the data can be downloaded from
http://nic.ucsf.edu/asedb/

ASEdb home
Search ASEdb
Mutated Svstems

Reference List

hase of
inPralin

Welcome to ASEdb., the Alanine Scanning Energetics database. ASEdb is a repository for
energetics of sidechain interactions determined by alanine-scanning mutagenesis.

ASEdb is a searchable database of binding energy changes reulting from mutations of protem side-
chains to alanine. It can also be updated with new data as it is determined.

ASEdb is an outgrowth of our earlier paper, "Anatomy of hotspots in protein-protein interfaces”. In
this paper, we compiled a database of alanine-scanning mutations in protein-protein heterodimers to

Add New understand how hotspots of binding energy arise. ASEdb consists of this data. supplemented with
Mutations subsequently published alanine scanning data. A description of ASEdb has been published in
Bioinformatics. You can download the reprint here. If you use this database in any published work,
vou should cite this paper.
Results from
In addition, we would like to keep the database current. If vou have recently published an alanine
ASEdD scan of a protein and measured binding energies to a cognate partner. please add the data to
FAQs ASEdb. The alanine scan need not be complete -- even a few residues help. However, we do not
accept data that has not been published in a peer-reviewed journals (we don't have the resources to
validate it ourselves), so please send me a reprint (either by e-mail or snail mail) of the paper from
which the data comes.
[Home] [Search] [Contents] [References] [Add] [FAQs] [Results]
ASEdb maintainer:

Kurt Thorn, kthorn(@cgr.harvard. edu

Figure A.1 The main page of ASEdb database.


http://nic.ucsf.edu/asedb/
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A.2 Binding Interface Database (BID)

BID [49] is a protein-protein interaction database in which protein descriptions, interaction
descriptions, bond formation, and the strength of each amino acid's contribution to binding
are mined from literature and provided to users. Currently data on more than 467
interacting protein pairs are available with over 7000 hot spots documented. User can
access BID database at http://tsailab.chem.pacific.edu/wikiBID/

2 Login
“\—.k_\ page || discussion view source | [ history
<\ Main Page
¥ /> °
f Binding Interface Database Wiki
R An overflow of information on the characterization of protein-protein interactions at the amino-acid level is continuing to develop with the goal of better understanding protein interfaces. For
= Tsailab Home this reason it is necessary to acquire a protein-protein interaction database in which an enormous number of interactions can be easily accessed The Binding Interface Database (BID) is
= wikiBiD Home structured to organize vast amounts of protein interaction information into tabular form, graphical contact maps. and descriptive functional profiles. Detailed protein descriptions,
= Help interaction descriptions, bond formation, and the strength of each amino acid's contribution to binding were systematically obtained by mining the primary literature containing alanine
" Links scanning and site-directed mutations. A reference for the database as well as more detailed can be found in our publication: Fischer. ef al_, Bioinformatics 2003 5.
rowse oy There are currently more than 467 interacting protein pairs with over 7000 hot spots documented. More than 1000 authors are cited. Systems that have been searched and entered
= Interaction Type include: Calmodulin (CAM) interacting proteins, Mitogen activated protein kinase (MAPK) signaling proteins, Wnt pathway, BMP/TGF pathway. Jak/STAT, Chaperones and chaperonins.
= Author Antigen/Antibody interactions, Cell Adhesion and Junction molecules. Growth Factors, Blood coagulation pathway, Apoptesis pathway. tumor suppressors and various other proteins.
= Protein

By extracting and centralizing information on protein-protein intaractions from the primary literature. the BID provides the molecular level descriptions of experimental data in a readily

= Negative Design
searchable and accessible format. In this format, more relevance can be discovered from this data through relationships and correlations. We have develop some preliminary associations

Elements
= Gene Ontology Terms in the "browse by" box on the Isft. If you would like to support the BID, please see below to participate in joining the BID wiki community. Also, general comments/letters of support are
= Kinetic Data also greatly appreciated and can be sent to Jerry Tsai =1

= Thermodynamic Data

earch
col [ S _
oolBox

= Vihat links here Joining the BID community is very simple_ At the moment, to protect the database from fraudulent entries and spam by internet bots, a usemame and password must be requested

= Related changes Simply contact Jerry Tsail=31 of the Tsai Labd at University of the Pacific. A username and password will be assigned to you as soon as possible (the password may then be changed)
= Special pages It is suggested that users read the Help Files before editing the wikiBID. Joining is free and highly encouraged

= Printable version = Contributor List

= Permanent link

L I |
Figure A.2 The main page of WikiBID.

A.3 Structural Kinetic and Energetic Database of Mutant Protein Interactions
(SKEMPI)

SKEMPI database [58] contains 3,047 experimentally measured changes in binding free
energy, entropy, enthalpy and rate constants upon mutation for 158 structures of 85
protein-protein complexes from the literature. SKEMPI database is available at

http://life.bsc.es/pid/mutation database/



http://tsailab.chem.pacific.edu/wikiBID/index.php/Main_Page
http://life.bsc.es/pid/mutation_database/
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SKEMPI Structual database of Klnetlcs and

Energetlcs of Mutant Protein int_eractlons |

Introduction
Introduction
The database
The SKEMPI database contains data on the changes in thermodynamic parameters
and kinetic rate constants upon mutation, for protein-protein interactions for which a
FAQ structure of the complex has been solved and is available in the protein databank.
For more information and to access the database, follow the links to the left.

Statistics
News

Contact
03/10/2012. SKEMPI version 1.1 has been released. For consistency, three homology groups have been
merged as follows: TREW_AB_C,20J9_AB_C,20JA_AB_C,20JB_AB_C,1KTZ_A_B has been merged with
3BK3_A_C. 1LFD_A_B,1HES_A_B has been merged with 2ASK_A_B. 1ES6_A_B has been merged with
1GRN_A_B. The previcus version is still available as a semicolon delimited csv file here.

© 2012 lain H. Moal. Valid CSS & XHTML Website template by Arcsin

Figure A.3 The main page of SKEMPI database.

A.4 Protherm

ProTherm [51] is a database that document experimentally determined thermodynamic
parameters such as AAG, enthalpy change (AHca, AHyn), heat capacity change (AC,),
transition temperature (T,) etc. for wild type and mutant proteins. Currently it contains

25,820 entries from 740 proteins. Database is available at http://www.abren.net/protherm/



http://www.abren.net/protherm/ 
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ProTherm

Thermodynamic Database
for Proteins and Mutants

Home ProTherm ProNIT Biomolecules Gallery
Data updated: Feb. 22 2013
Go Qverview
FroTherm is a collection of numerical data of thermodynamic parametars such as Gibbs free energy change, enthalpy change, heat capacity change, transition temperature etc. for
Advanced Sear wild type and mutant proteins, that are important for undarstanding the structure and stability of proteins. It also contains information about secondary structure and accessibility of wild
type residues, (pH buffer, ion and protein concentration), measurements and methods used for each data, and activity information (Km and Kcat
Overview
What's New ProTherm is cross-linked with sequence databases (PIR and SWISS-PROT), structural database (Protein Data Bank), functional database (Protein Mutant Database), and literature
database (PubMad). Morsover, the tharmadynamic information is integrated with structural and functional information through the relational database, 3DinSight. The WWW interface
Statistics enables USers to search data based on vanious terms with different sorting aptions for outputs, and view three dimensional structures with automatically mapped mutation sites and
surrounding amino acids. For more detail about ProTherm, please see here
Tutorial

More About ProTherm Flaase note that this database is under constant development. There will be changes

out prior notice. We welcome your comments and suggestions to improve this database
Cross-References

Acknowledgement Home | ProTherm | ProNIT
Members

| Biomolecules Gallery |
Reference

Known Problems
Download
Contact us

Copyright

Figure A.4 The main page of ProTherm
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Appendix B
ASEdb

ASEdb is currently not available and the data in ASEdb are presented in Table B.1

Bpti Chymotrypsin (P) |1cbw(D)|T |11 0.2 61.29 23.43 37.86 |4

Table B.1 Data of ASEdb Database Bpti Chymotrypsin () [1cbw(D)|[P_|13__|-01_|658 __ |1953 [46.27 |4
Bpti Chymotrypsin (P) |1cbw(D) |K |15 2 147.63 0 147634

Mutated Protein | Partner (Type)  [Pdb AA[Pos. |DDG | Monomer [Complex [Delta | ReflD Bpt! Chymotryps!n (P) 11cbw(D)[R |17 05 17576 24.65 15011]4
"Angiogenin Rnase Inhibitor (P)[1a4y(D) [R |5 |23 [141.48 [4135 [100.13[50 Bpti Chymotrypsin (P) Jicbw(D)|l 119 |01 110173 16363 [38.1 |4
“Angiogenin Rnase Inhibitor (F)| 1ady(D) [H |8 |0.9 _|109.67 [8562 [24.05 |6 Bpti Chymotrypsin (P) |1cbw(D)|R {20 |03 |38.26 3826 10 _ |4
“Angiogenin Rnase Inhibitor (F)| 1ady(D) [Q |12 |03 |37.86 _ [1500 [22.77 |6 Bpti Chymotrypsin (P) |1cbw(D)|V |34 |0 6011 14606 [14.05 |4
“Angiogenin Rnase Inhibitor (P) [ Lady(D) |H |13 |-03 |13.06 856 _ |47 |49 Bpti Chymotrypsin (P) 11cbw(D)|R [39 0.2 |159.06 [94.28 [64.78 {4
“Angiogenin Rnase Inhibitor (P) | Lady(D) |R_|31 |02 |157.22 |37.3 _ |119.02]50 Bpti Chymotrypsin (P) |1cbw(D)|K [46 0.1 _|133.87 ]13387 0 {4
“Angiogenin Rnase Inhibitor (P)| Lady(D) |R_|32__ |0.9 |164.82 |102.66 |62.16 |50 Cd2 Cdd8 (P) lode(M) 1D 128  |>1740]17.45 |- - 13
“Angiogenin Rnase Inhibitor (P)| Lady(D) |R_|33 |03 |4654 _ |4654 [0 |50 Cd2 Cdd8 (P) lode(M) JE 129 1>1740]8.42 - - 13
“Angiogenin Rnase Inhibitor (P)| Lady(D) |R_|66 |02 |130.8 _ |1308 [0 _ |50 Cd2 Cdd8 (P) lode(M) IR 131  1>1.740]8.57 - - 13
“Angiogenin Rnase Inhibitor (P)| 1ady(D) [N |68 |02 |955 8438|1112 [6 Cd2 Cdd8 (P) lode(M)JE 133 1024 12699 |- - 13
“Angiogenin Rnase Inhibitor (P)| 1ady(D) |[R_|70 _ |-02 4534|4534 |0 |50 Cd2 Cdd8 (P) lode(M) IR 134 1-0.06 595 - - 13
“Angiogenin Rnase Inhibitor (P)| 1ady(D) [H |84 |0.2 _|9857  |34.6 _ [63.97 [67 Cd2 Cdd8 (P) lode(M)]L 138 1>1.740]3.05 - - 13
“Angiogenin Rnase Inhibitor (P)| Lady(D) W |89 [0.2  |171.99 [87.22 [84.77 [67 Cd2 Cdd8 (P) lde(M)JE 141  10.06 ]0.18 - - 13
“Angiogenin Rnase Inhibitor (P)| 1ady(D) |E_|108_|-03 7177 [27.87 [439 |6 Cd2 Cdd8 (P) lede(M)IK |43 104 11955 |- - 13
“Angiogenin Rnase Inhibitor (P)| 1ady(D) [H |14 |0.65 |87.25  |24.63 [62.62 49 Cd2 Cd48 (P) lode(M)IF 149 1>1740]32.36 |- - 13
Rnase Inhibitor | Angiogenin (F) _ [ 1ady(D) [W [261 [0 [89.00 5701 |32 |67 Cd2 Cda8 (P) lede(M)IK |51 0.15 15133 |- - 13
Rnase Inhibitor | Angiogenin (F) | 1ady(D) [W [263 |12 [68.99 _ |3.03 6596 |67 Cd2 Cda8 (P) lede(M)JE |56 041 17378 |- - 13
Rnase Inhibitor | Angiogenin (F) | 1ady(D) [E [287 |01 [40.97 4097 [0 |67 Cd2 Cda8 (P) lede(M)]y 181 [>174018.1 - - 13
Angiogenin (7} T1asy(0) |5 1280 0|75 - - B Caz Cd48 (P) Tedc(M) |T_[86__|-021 [56.6 B B 13

Angiogenin (F) | 1ady(D) [W [318 |15 |4883 |63 4253 [67 Cd2 Cd48 (P)_ lode(M)|R |87 [-0.94 16218 |- - 13

“Angiogenin (P) Tady(D) [K_[320 |-03 |7664 3717 39.47 67 T!ssue Factor Factor V!!a(P) 1dan(D) [K |15 -0.4  |103.32 100 332 [30

“Angiogenin (P) TadyD) [E [344 0.2 398 23.79 16.01 |67 T!ssue Factor Factor V!!a(P) 1dan(D) [S |16 -0.13 |2.11 2.11 0 44

Rnase Inhibitor | Angiogenin (P) | 1ady(D) |W [375 |1 6126 [4.67 _ [56.50 [67 Tissue Factor _ [Factor Viia(P) _ [1dan(D) [T {17 101 15871 13302 [2569 |30
Rnase Inhibitor | Angiogenin (P) | 1a4y(D) [E_[401 |09 [33.16 _ [1357 [19.59 |67 Tissue Factor _ [Factor Viia (P) _ [1dan(D) [N {18 102 1126 138 1127 130
Rnase Inhibitor | Angiogenin (P) | 1ady(D) |Y_[434 3.3 [107.79 _|932 _ |98.47 |6 Tissue Factor _ [Factor Vil (P) _ [1dan(D) [K {20 126 18835 11246 [75.89 |30
Rnase Inhibitor | Angiogenin (P) | 1a4y(D) [D 435 |35 [8634  [6.06  [80.28 |6 Tissue Factor _ [Factor Viia(P) _ [1dan(D) {T {21 102 10 0 0 [s0
“Angiogenin (P) Tady(D) [Y 437 |08 17371 3033 143.38/6 T!ssue Factor Factor V!!a(P) ldan(D) |1 |22 0.7 32.28 4.56 27.72 |30

“Angiogenin (P) Tady(D) |R_|457 |-02 |141.97 13909 278 |67 T!ssue Factor Factor V!!a(P) ldan(D) [E |24 0.7 63.94 49.2 14.74 |30

Rnase Inhibitor | Angiogenin () _|1ady(D) [T 450 _[0.7 _[49.06 _ |252 _ |23.86 |67 Tissue Factor  |Factor Viia(P) |1dan(D)fE {26 101 1759 759 10 180
Tissue Factor | Fab 599 (P) Tahw(D)|Y_|156 |>4.000]70.67 _ |4.79 _ [6588 |24 Tissue Factor  [Factor Viia(P) |1dan(D) |K 128 101 115879 [158.79 [0 30
Tissue Factor Fab 509 (F) Tahw(D)[T_|167 [0 2771 .21 215 |24 T!ssue Factor Factor V!!a(P) 1dan(D) [V |33 -0.2 |23.52 23.52 0 45
Tissue Factor __|Fab 509 (P) Tahw(D)[T_[170_[1 1822|6903 [11.29 |24 Tissue Factor | Factor Viia(P) |1dan(D) fv {36 1|01 10 0 0 145
Tissue Factor Fab 509 (F) Tahw(D)|L |176 |1 67.39 67.39 0 24 T!ssue Factor Factor V!!a(P) ldan(D) [Q |37 0.55 |32.19 4.89 273 [30
Tissue Factor | Fab 509 (P) Tahw(D)[D_|178 |05 [6512 _ |508 _ |14.32 |24 Tissue Factor  [Factor Viia(P) _ |idan(D) || 138 |-0.1 [4.04 404 10 45
Tissue Factor Fab 509 (°) Tahw(D)[T_[197 13 99.93 91.06 887 |24 F’?\c!or Vii Tissue F?ctor (P) [1dan(D) [L |39 0 120.35 17.2 103.15|15
Tissue Factor Fab 509 (°) Tahw(D)[V_[198 03 88.51 81.36 715 |24 Tissue Fe.\_ctor F§ctor Viia (P) ldan(D) [K |41 0.35 |100.16 96.95 321 (30
Tissue Factor | Fab 509 (P) Tahw(D)[N [199 |11 [5207  [51.39 [0.68 |24 Factor Vii Tissue Factor () [1dan(D) || 142 ]0 _ [8556  [8203 [353 [15
Barnase Barstar (°) Tors() |K |27 54 75.60 21.06 54.63 |48 T!ssue Factor Factor V!!a(P) ldan(D) |S |42 -01 8127 63.17 181 |30
Barstar Barnase (P) Tors(D) Y |29 34 14857 62.42 86.15 |48 T!ssue Factor Factor V!!a(P) ldan(D) |G |43 0.2 21.75 21.75 0 45
Saretar Barnase (7] o) [0 {3 a5 |28 18 s Tissue Factor | Factor Viia (P) [1dan(D) [D [44 0.7 [11868 6752 [5L16 [30
Saretr Barnase (7] o) [0 (38 77 (s Jaar Ts00 Ja Tissue Factor | Factor Viia (P) [1dan(D) [W [45 16 [7232 12320 [491 45
Saretar Barnase (7] o) [T T4 ie [378 e Ti5es 128 Tissue Factor | Fator Viia (P) _[1den(D) [K_[46 0.5 [o111 %2 39.11 |30
Sarase Barstar ) o) [0 {56 05 015 {35 oo a7 Tissue Factor | Factor Viia (P) _|1dan(D) [S |47 [0.06 [3157 [863  [22.04 [a0
Sarace Barstar 7) Too) [N 5531 |11 TR IRV Tissue Factor | Factor Viia (P) _|1dan(D) [K |48 [04 [37.75  [1492 {2283 [a0
Sarace Barstar 7) Ol CE P A S N Tissue Factor | Factor Viia (P) _|1dan(D) [F |50 [04 [10045 |77 [i01.18[30
Sarace Barstar 7) o) [E o0 |57 077 o o543 {7 Tissue Factor | Factor Viia (P) _|1den(D) [V |51 |01 [13482 [10071 [34.1 [45
Sarace Barstar 7) o) £ {75 (25 B8 Jo55 o7 {47 Tissue Factor | Factor Viia (P) _|1dan(D) [T |52 [04 [2166 [2166 [0 30
Sarsiar Barnass ) sy [£ o 15 Tmor Tsser 27 Tissue Factor | Factor Viia (P) _|1dan(D) [D |58 [218 [4842 [523  [43.10 [a0
Barstar Barnase (P) Tbrs(D) [E_[80 |05 [97.91  [97.91 [0 18 Tissue Factor _|Factor Viia (P) _|1dan(D) JL |59 |0 0.05 005 |0 44
Barnase Barstar (P) TorsD) [R |87 |55 [5.75 050|516 [48 Tissue Factor _|Factor Viia (P) _|1dan(D) |T |60 |23 |4.59 459 0|45
Barmace Barsar () Tors0) [ Ti07 e s Tos IRl Tissue Factor | Factor Viia (P) _|1dan(D) [D |61 0.4 [7207  [21.96 [50.26 |44
= £9 Drase (7] ooy [c 15 ooz Torm Tore ot 56 Factor Vil Tissue Factor (P) | 1dan(D) [K_|62__|0 11999 |48 7199 |15
mo E9 Dnase () Toxi(D) [N |24 014 |79.19 72.78 541 |56 T?ssue Factor Factor Vﬁa(P) ldan(D) [E |62 0 11.83 10.75 1.08 |44
m9 E9 Dnase (P) 1bxi(D) [D_[26  [0.34 [92.17 9247 [0 56 Tissue Factor _ |Factor Viia (P) _ |1dan(D) {1163 10 0 0 0 44
Mo E9 Dnase (P) b ) [T _[27 073 [12.82 749 533 |56 F’?\c!or Vii Tissue Fg.ctor (P) [1dan(D) [Q |64 0.8 70.22 9.7 60.52 (15
Mo E9 Dnase (P) Toxi(D) [S_ |28 017 |71.24 71.23 001 |56 Tissue Fa_\‘ctor Fgctor Viia (P) 1dan(D) |V |64 0 10.84 10.84 0 44
mo E9 Dnase () Toxi(D) |5 |29 0.96 |42.49 35.03 556 156 | Fz.;\ctor Vii Tissue Fg.ctor (P) [1dan(D) [S |67 0 48.68 48.68 0 15
Mo E9 Dnase (P) Toxi(D) [E_|30 141 1245 23.99 1005156 Tissue Fa.\.ctor Fgctor Viia (P) 1dan(D) [K |68 -0.1 114.91 11491 |0 30
Mo E9 Dnase (P) Toxi(D) [E_|3L 031 |123.14 12314 |0 56 Fz.;\ctor Vii Tissue Fg.ctor (P) [1dan(D) [I |69 1.9 82.49 7.8 74.69 [15
mo E9 Dnase () Toxi(D) [E_|32 022 85.05 85.04 001 |56 Tissue Fe_\_ctor F_actor Viia (P) 1dan(D) [Q |69 0 71.58 71.58 0 44
mo E9 Dnase () Toxi(D) |[L_ |33 342 |339L0 051 334 |56 Fz.;\ctor Vii Tissue Fg.ctor (P) [1dan(D) [F [71 12 103.18 2.98 100.2 |15
imo £9 Dnase (5) v e Tos TeesrToaei Tere T Tissue Facior | Factor Viia (P) _[1dan(D) [L |72 [-0.06 [31.06 [3082 [0.04 aa
Tmo E9 Dnase () K 135 0.19 1066 106.6 0 6 Fz.;\ctor Vii Tissue Fg.ctor (P) [1dan(D) [L [73 0 727 727 0 15
Tmo E9 Dnase () L 136 091 [45.85 7584 00L 156 Tissue Fa.\.ctor Fgctor Viia (P) 1dan(D) [F |76 1.2 17.93 1.95 15.98 |45
Tmo E9 Dnase () v 137 166 (162 0 62 |56 Factor Vii Tissue Factor (P) [1dan(D) [E |77 0 78.68 18.42 60.26 (15
Tmo E9 Dnase () T 38 0.9 T4.97 3573 19.24 |56 Tissue Factor Factor Viia (P) 1dan(D) [Y |78 0.7 64.27 64.01 0.26 (45
Tmo E9 Dnase () E a1 208 (5249 19.65 32.84 |56 Factor Vii Tissue Factor (P) |1dan(D) (R |79 1.2 182.9 72.46 110.44|15
Tmo E9 Dnase () E 22 0.66 193.05 93.05 0 o6 Factor Vi Tissue Factor (P) |1dan(D) [Q |88 0 73.68 44.27 29.41 |15
Tmo E9 Dnase () T 24 03 051 051 0 6 Factor Vii Tissue Factor (P) |1dan(D) [V |92 0 87.11 21.52 65.59 (15
Tmo E9 Dnase () E 145 021 7858 78.58 0 6 Tissue Factor Factor Viia (P) 1dan(D) [P |92 -0.2  |43.21 36.18 7.03 |45
Tmo E9 Dnase () S 28 00L 348 32.66 214 |56 Factor Vii Tissue Factor (P) |1dan(D) (N |93 0 61.93 32.65 29.28 |15
Tmo E9 Dnase () G 29 149 (104 179 861 |56 Factor Vii Tissue Factor (P) |1dan(D) (E |94 0 124.27 85.96 38.31 (15
Tissue Factor Factor Viia (P) 1dan(D) [Y |94 1 78.15 1.87 76.28 |30

:zg Eg g:::i g g :(1) é;g Zggi 2'73_31 gzgg 22 Tissue Factor | Factor Viia (?) | 1dan(D) [E |99 |02 |78.98 7898 0 |30
mo E9 Dnase () Y 55 263 |151.8 6117 90.63 |56 Tissue Factor Factor Viia (P) 1dan(D) [E 105 |-0.06 |55.59 55.59 0 44
mo E9 Dnase () P (56 124 |2674 21.33 541 |56 Tissue Factor Factor Viia (P) 1dan(D) [T 106 |-0.06 |0.51 0.51 0 44
mo E9 Dnase () D (60 051 146.17 26.17 0 56 Tissue Factor Factor Viia (P) 1dan(D) [N 107 |0 65.48 65.48 0 44
mo E9 Dnase () Toxi(D) |5 |63 087 14197 2197 0 56 Tissue Factor Factor Viia (P) 1dan(D) [Q |110 1.4 69.61 11.08 58.53 (18
mo E9 Dnase () Toxi(D) |N_ |69 028 |83.78 33.78 0 56 Factor Vii Tissue Factor (P) |1dan(D) [H 115 [0 22.62 22.62 0 15
Tissue Factor Factor Viia (P) ldan(D) |K |122 |-0.1 |85.92 85.92 0 30




Appendix B: ASEdb 52
Tissue Factor Factor Viia (P) 1dan(D) |E |128 |0.1 78.92 64.43 14.49 |30 Factor Vii Tissue Factor (P) |1dan(D) [S [333 [0 26.3 26.3 0 15
Tissue Factor Factor Viia (P) 1dan(D) |[D |129 |0 36.6 36.6 0 30 Factor Vi Tissue Factor (P) |1dan(D) [D |334 [0 73.92 73.92 0 15
Tissue Factor Factor Viia (P) 1dan(D) |[R |131 |0 133.85 89.44 44.41 |44 Factor Vi Tissue Factor (P) |1dan(D) [S [336 [0 42.36 42.36 0 15
Tissue Factor Factor Viia (P) 1dan(D) |T 132 |0 0 0 0 44 Factor Vi Tissue Factor (P) |1dan(D) [K |337 [0 75.58 75.58 0 15
Tissue Factor Factor Viia (P) 1dan(D) |[L 133 |0 49.06 7.5 41.56 |30 Factor Vii Tissue Factor (P) |1dan(D) [K 341 [0 91.09 86.08 5.01 [15
Tissue Factor Factor Viia (P) 1dan(D) |[R |135 |0.55 |113.13 44.28 68.85 |30 Factor Vii Tissue Factor (P) |1dan(D) [H |351 [0 72.35 72.35 0 15
Tissue Factor Factor Viia (P) 1dan(D) |R |136 -0.06 |142.66 142.66 |0 44 Factor Vi Tissue Factor (P) |1dan(D) [R 353 [0 75.15 75.15 0 15
Tissue Factor Factor Viia (P) 1dan(D) [N 138 |0 104.27 88.43 15.84 |44 Factor Vii Tissue Factor (P) |1dan(D) (W |356 [0 36.08 36.08 0 15
Tissue Factor Factor Viia (P) 1dan(D) |T 139 |0 66.56 66.56 0 30 Factor Vii Tissue Factor (P) |1dan(D) [Q |366 [0 36.38 21.53 14.85 |15
Tissue Factor Factor Viia (P) 1dan(D) |F |140 1.5 35.2 21.89 13.31 |30 Factor Vii Tissue Factor (P) |1dan(D) [T |370 [0 42.09 42.09 0 15
Tissue Factor Factor Viia (P) ldan(D) [R |144 |0 44.24 44.24 0 30 Factor Vii Tissue Factor (P) [1dan(D) [V [371 |0 97.76 97.76 0 15
Tissue Factor Factor Viia (P) ldan(D) [D |145 |0 65.61 65.61 0 30 Factor Vii Tissue Factor (P) [1dan(D) [R [379 |0.51 |52.48 21.61 30.87 [15
Tissue Factor Factor Viia (P) 1dan(D) [V |146 [0.2 8.19 8.19 0 44 Factor Vii Tissue Factor (P) [1dan(D) [Q [382 |0 23.6 23.6 0 15
Tissue Factor Factor Viia (P) 1dan(D) [F |147 [-0.06 [0.18 0.18 0 44 Factor Vii Tissue Factor (P) [1dan(D) [E |[385 |0 116.3 116.3 0 15
Tissue Factor Factor Viia (P) 1dan(D) [I |152 [0.2 31.44 31.44 0 30 Factor Vii Tissue Factor (P) [1dan(D) [R [392 |0 161.04 161.04 |0 15
Factor Vii Tissue Factor (P) [1dan(D) |[K |157 [0 156.82 156.82 [0 15 Factor Vii Tissue Factor (P) [1dan(D) [E [394 |0 100.47 10047 |0 15
Tissue Factor Factor Viia (P) 1dan(D) [Y 157 |0 24.94 24.94 0 44 Factor Vii Tissue Factor (P) [1dan(D) [R [396 |0 137.47 13747 |0 15
Factor Vii Tissue Factor (P) [1dan(D) |V 158 [0 48.44 48.44 0 15 Factor Vii Tissue Factor (P) [1dan(D) [V [399 |0 31.82 31.82 0 15
Tissue Factor Factor Viia (P) 1dan(D) [K |159 [0.2 61.29 0 61.29 |30 Factor Vii Tissue Factor (P) [1dan(D) [L [400 |0 56.88 56.88 0 15
Factor Vii Tissue Factor (P) [1dan(D) [P |160 [0 71.67 71.67 0 15 Rnase Inhibitor |Rnase A (P) 1dfi(D) [E 206 |1 47.04 22.96 24.08 |67
Factor Vii Tissue Factor (P) [1dan(D) |[K |161 [0 57.45 57.45 0 15 Rnase Inhibitor |Rnase A (P) 1dfi(D) |w |261 (1.3 46.57 7.39 39.18 (67
Factor Vii Tissue Factor (P) [1dan(D) |E |163 [0 44.44 44.44 0 15 Rnase Inhibitor |Rnase A (P) 1dfi(D) |W |263 [2.2 53.13 9.68 43.45 |67
Tissue Factor Factor Viia (P) 1dan(D) [S 163 |0 92.76 68.16 24.6 |30 Rnase Inhibitor |Rnase A (P) 1dfiD) |E |287 [1.3 50.71 26.81 239 |67
Tissue Factor Factor Viia (P) 1dan(D) |T 167 |0.2 52.83 52.83 0 30 Rnase Inhibitor | Rnase A (P) 1dfi(D) [S 289 [0.8 2.22 0.04 2.18 |67
Tissue Factor Factor Viia (P) 1dan(D) |K 169 |0.1 113.85 113.85 |0 30 Rnase Inhibitor | Rnase A (P) 1dfj(D) (W |318 1 76.46 21.74 54.72 |67
Factor Vii Tissue Factor (P) [1dan(D) |[L |171 |0 36.4 36.4 0 15 Rnase Inhibitor | Rnase A (P) 1dfj(D) [K |320 1.3 89.92 47.75 42.17 |67
Factor Vii Tissue Factor (P) [1dan(D) |V |172 |0 26.91 26.91 0 15 Rnase Inhibitor | Rnase A (P) 1dfj(D) [E |344 1.6 43.06 37.97 5.09 [67
Tissue Factor Factor Viia (P) ldan(D) [T 172 |0 72 72 0 30 Rnase Inhibitor | Rnase A (P) 1dfiD) |E 401 {13 44.08 17.74 26.34 |67
Factor Vii Tissue Factor (P) [1dan(D) [N [173 |0 107.94 107.94 [0 15 Rnase Inhibitor | Rnase A (P) 1dfi(D) |Y 434 [59 113.76 6.04 107.72|6
Factor Vii Tissue Factor (P) [1dan(D) [Q [176 |0 35.62 35.62 0 15 Rnase Inhibitor | Rnase A (P) 1dfi(D) |D 435 [3.6 85.89 23.16 62.73 |6
Tissue Factor Factor Viia (P) ldan(D) [L |176 [0.1 75.02 75.02 0 30 Rnase Inhibitor | Rnase A (P) 1dfi(D) |Y 437 [26 165.03 6.76 158.27|6
Tissue Factor Factor Viia (P) ldan(D) [V 179 [0.11 [3.12 3.12 0 44 Rnase Inhibitor | Rnase A (P) 1dfi(D) |R 457 (0.8 163.65 135.03 |- 67
Tissue Factor Factor Viia (P) ldan(D) [K 181 |0 163.65 163.65 [0 30 Rnase Inhibitor | Rnase A (P) 1dfi(D) |1 ]459 {03 49.16 13.87 - 67
Tissue Factor | Factor Viia (P) __ |1dan(D) [Y_[185 [-0.35 |37.26 37.26 |0 30 D13 E5.2 (P) 1dvf(D) [D_[H100 [2.8  [79.41 3246 |46.95 |11
Tissue Factor | Factor Viia(P) __ [1dan(D) [S_[195 |0 61.98 6198 |0 30 E5.2 D13 (P) 1dvf(D) [Q [H100 [1.6  |97.98 74 90.58 |19
Factor Vii Tissue Factor (P) |1dan(D) [D [196 |0 26.34 26.34 0 15 E5.2 D1.3 (P) 1dvf(D) |R |H100b|4.1 102.18 7.79 94.39 [19
Tissue Factor Factor Viia (P) ldan(D) [R [196 |0.46 |5.61 5.61 0 44 D1.3 E5.2 (P) 1dvf(D) |Y [H101 [>4.000]90.62 22.6 68.02 (11
Factor Vii Tissue Factor (P) |1dan(D) [K [197 |0 165.34 165.34 [0 15 D1.3 E5.2 (P) 1dvf(D) |T [H30 0.9 63.98 45.95 18.03 |11
Tissue Factor Factor Viia (P) ldan(D) [T [197 ]0.11 |101.71 10171 [0 44 E5.2 D1.3 (P) 1dvf(D) |K |H30 |1 91.63 91.63 0 19
Factor Vii Tissue Factor (P) [1dan(D) [I [198 |0 17.59 17.59 0 15 D1.3 E5.2 (P) 1dvf(D) |Y [H32 [1.8 53.26 31.12 2214 |11
Tissue Factor Factor Viia (P) ldan(D) [V [198 |0.11 |87.4 87.4 0 44 E5.2 D1.3 (P) 1dvf(D) |H [H33 [1.9 61.8 34.81 26.99 [19
Factor Vii Tissue Factor (P) |1dan(D) [K [199 |0 151.26 15126 [0 15 D1.3 E5.2 (P) 1dvf(D) |W [H52 4.2 74.51 9.05 65.46 (11
Tissue Factor Factor Viia (P) ldan(D) [N [199 [0 63.61 63.61 0 44 E5.2 D1.3 (P) 1dvf(D) |D [H52 [1.7 21.61 5.83 15.78 |19
Factor Vii Tissue Factor (P) |1dan(D) [N [200 |0 94.19 94.19 0 15 D1.3 E5.2 (P) 1dvf(D) |D [H54 4.3 78.34 13.11 65.23 (11
Factor Vii Tissue Factor (P) |1dan(D) [R [202 |0 206.19 206.19 |0 15 E5.2 D1.3 (P) 1dvf(D) [N [H54 1.9 71.24 25.06 46.18 [19
Factor Vii Tissue Factor (P) |1dan(D) [N [203 |0 54.98 54.98 0 15 D1.3 E5.2 (P) 1dvf(D) [N [H56 [1.2 89.71 36.49 53.22 (11
Tissue Factor Factor Viia (P) ldan(D) [T [203 |0.1 74.77 49.16 25.61 |30 D1.3 E5.2 (P) 1dvf(D) |D [H58 [1.6 38.8 24.66 14.14 |11
Factor Vii Tissue Factor (P) [1dan(D) [I [205 |0 48.59 48.59 0 15 E5.2 D1.3 (P) 1dvf(D) |1 [H97 |27 90.64 41.09 49.55 [19
Factor Vii Tissue Factor (P) |1dan(D) [V [207 0 10.16 10.16 0 15 D1.3 E5.2 (P) 1dvf(D) |E |H98 [4.2 7.42 0 742 |11
Tissue Factor Factor Viia (P) ldan(D) [V 207 -0.2 54.98 0 54.98 |30 E5.2 D1.3(P) 1dvf(D) |Y |H98 (4.7 175.12 9.4 165.72|19
Tissue Factor Factor Viia (P) ldan(D) [E 208 0 74.1 48.28 25.82 |30 D1.3 E5.2 (P) 1dvf(D) |R |H99 [1.9 109.29 49.33 59.96 (11
Factor Vii Tissue Factor (P) |1dan(D) [E [210 0 10.75 10.75 0 15 D1.3 E5.2 (P) 1dvf(D) [H |L30 17 79.24 61.24 18 11
Factor Vii Tissue Factor (P) [1dan(D) [D_[212 |0 2525 2525 |0 15 D13 E5.2 (P) 1dvi(D) [Y [L32 |2 64.01 1973 |44.28 |11
Factor Vii Tissue Factor (P) [1dan(D) [L [213 |0 219 219 0 15 D13 E5.2 (P) 1dvi(D) [Y [L49 |17 [42.69 1962 [23.07 |11
Factor Vii Tissue Factor (P) |1dan(D) [S [214 0 47.65 47.65 0 15 E5.2 D1.3(P) 1dvf(D) Y |L49 1.9 26.11 9.48 16.63 |19
Factor Vii Tissue Factor (P) |1dan(D) [E [215 0 99.12 99.12 0 15 D13 E5.2 (P) 1dvf(D) |Y |L50 [0.7 110.29 57.28 53.01 (11
Factor Vii Tissue Factor (P) |1dan(D) [H [216 0 140.24 140.24 |0 15 D1.3 E5.2 (P) 1dvf(D) |W |L92 {03 86.26 30.48 55.78 [11
Factor Vii Tissue Factor (P) |1dan(D) [D (217 0 42.49 42.49 0 15 D13 E5.2 (P) 1dvf(D) [S |L93 1.2 42.46 31.08 11.38 |11
Factor Vii Tissue Factor (P) |1dan(D) |[D 219 [0 38.45 38.45 0 15 Protein A 1gg1 (P) 1fc2(D) |N |28 0.6 87.8 41.8 46 5
Factor Vii Tissue Factor (P) |1dan(D) |[D 220 [0 14.81 14.81 0 15 Protein A 1gg1 (P) 1fc2(D) |1 |31 2.2 25.51 0 2551 [5
Factor Vii Tissue Factor (P) [1dan(D) [Q [221 |0 28.39 2839 |0 15 Protein A Igg1 (P) 1fc2(D) [K |35 |12 [104.62 [4488  |59.74 |5
Factor Vii Tissue Factor (P) [1dan(D) [R |223 |0 48.03 48.03 0 15 Ab Hu4d5-5 P185her2 (P) 1fve(M) |F_|H100 (1.2 43.69 - - 29
Factor Vii Tissue Factor (P) [1dan(D) [R |224 |0 126.6 126.6 0 15 Ab Hu4ds-5 P185her2 (P) 1fve(M) |Y | H100a [5.6 83.72 - - 29
Factor Vii Tissue Factor (P) [1dan(D) [Q |227 |0 8.46 8.46 0 15 Ab Hu4d5-5 P185her2 (P) 1fve(M) |K |H30 [0.59 [89.26 - - 29
Factor Vii Tissue Factor (P) [1dan(D) [S |232 |0 25.91 25.91 0 15 Ab Hu4d5-5 P185her2 (P) 1fve(M) |D |H31 [0.24 [64.54 - - 29
Factor Vii Tissue Factor (P) [1dan(D) [V |235 |0 85.3 85.3 0 15 Ab Hu4d5-5 P185her2 (P) 1fve(M) |T |H32 (04 12.21 - - 29
Factor Vii Tissue Factor (P) [1dan(D) [T |238 |0 63.09 63.09 0 15 Ab Hu4d5-5 P185her2 (P) 1fve(M) |Y |H33 [-01 |0 - - 29
Factor Vii Tissue Factor (P) [1dan(D) [T |239 |0 9.25 9.25 0 15 Ab Hu4d5-5 P185her2 (P) 1fve(M) |[R_|H50 [4.6 38.28 - - 29
Factor Vii Tissue Factor (P) [1dan(D) [N |240 |0 38.7 38.7 0 15 Ab Hu4d5-5 P185her2 (P) 1fve(M) |Y |H52 (0.2 52.51 - - 29
Factor Vii Tissue Factor (P) [1dan(D) [R |247 |0 37.52 37.52 0 15 Ab Hu4d5-5 P185her2 (P) 1fve(M) |T |H53 [0.08 [48.04 - - 29
Factor Vii Tissue Factor (P) [1dan(D) [H |249 |0 105.49 10549 [0 15 Ab Hu4d5-5 P185her2 (P) 1fve(M) [N |H54 [-0.15 [52.92 - - 29
Factor Vii Tissue Factor (P) [1dan(D) [Q |250 |0 102 102 0 15 Ab Hu4d5-5 P185her2 (P) 1fve(M) |Y |H56 [0.86 [137.28 - - 29
Factor Vii Tissue Factor (P) [1dan(D) [D |256 |0 61.72 61.72 0 15 Ab Hu4d5-5 P185her2 (P) 1fve(M) |W |H95 [5.9 22.19 - - 29
Factor Vii Tissue Factor (P) |1dan(D) |[R [266 0 81.98 81.98 0 15 Ab Hu4d5-5 P185her2 (P) 1fve(M) |D |H98 [1.22 [103.73 - - 29
Factor Vii Tissue Factor (P) |1dan(D) |E [270 0 61.5 61.5 0 15 Ab Hu4d5-5 P185her2 (P) 1fve(M) [N |L30 11 79.06 - - 29
Factor Vii Tissue Factor (P) |1dan(D) [R [271 0 70.37 69.04 133 |15 Ab Hu4d5-5 P185her2 (P) 1fve(M) |T |L31 [0.79 [55.24 - - 29
Factor Vii Tissue Factor (P) |1dan(D) [T [272 0 119 119 0 15 Ab Hu4d5-5 P185her2 (P) 1fve(M) [Y | L49 1.04 [56.13 - - 29
Factor Vii Tissue Factor (P) |1dan(D) |[F 275 [0 108.51 37.36 71.15 |15 Ab Hu4d5-5 P185her2 (P) 1fvc(M) |S |L50 [-0.07 [30.85 - - 29
Factor Vii Tissue Factor (P) |1dan(D) [R [277 0.51 |158.84 38.21 120.63|15 Ab Hu4d5-5 P185her2 (P) 1fve(M) |S |L52 [-0.31 [37.59 - - 29
Factor Vii Tissue Factor (P) |1dan(D) [F [278 0 81.89 56.05 25.84 |15 Ab Hu4d5-5 P185her2 (P) 1fve(M) |H |L91 (3.2 14.25 - - 29
Factor Vii Tissue Factor (P) |1dan(D) [Q [286 0 27.55 27.55 0 15 Ab Hu4d5-5 P185her2 (P) 1fve(M) [Y |L92 1.4 89.38 - - 29
Factor Vii Tissue Factor (P) |1dan(D) [L [288 0 113.21 113.21 |0 15 Ab Hu4d5-5 P185her2 (P) 1fve(M) |T |L93 [0.82 [67.21 - - 29
Factor Vii Tissue Factor (P) |1dan(D) [D [289 0 57.87 57.21 0.66 |15 Ab Hu4d5-5 P185her2 (P) 1fve(M) |T |L94 [-0.12 [15.8 - - 29
Factor Vii Tissue Factor (P) |1dan(D) [R [290 0 204.81 20481 |0 15 Cd4 Gp120 (P) 1gc1(D) |[K |1 0.06 [83.14 83.14 0 2
Factor Vii Tissue Factor (P) |1dan(D) [T [293 0 49.14 49.14 0 15 Cd4 Gp120 (P) 1gc1(D) |[K |2 -0.02 |114.41 11441 |0 2
Factor Vii Tissue Factor (P) |1dan(D) [L [295 0 106.22 106.22 |0 15 Cd4 Gp120 (P) 1gc1(D) |K |8 0.1 59.4 59.4 0 2
Factor Vii Tissue Factor (P) [1dan(D) [E 296 |0 66.65 66.65 |0 15 Cda Gp120 (P) 1gci(D) [D_[10__ |0 63.36 63.36_ |0 2
Factor Vii Tissue Factor (P) |1dan(D) [M [298 |0 25.56 2556 |0 15 Cda Gp120 (P) 1gcl(D) [T |11 |0 51.31 5131 |0 2
Factor Vii Tissue Factor (P) |1dan(D) [N 301 |0 59.62 59.62 |0 15 Cda Gpi20 (P) 1gci(D) [T |15 |0.32 |63.34 6334 |0 2
Factor Vii Tissue Factor (P) |1dan(D) [P |303 |0.6  |17.97 1797 |0 15 Cda Gpi20 (P) 1gci(D) [S |19 |0 43.05 4305 |0 2
Factor Vii Tissue Factor (P) |1dan(D) [R_|304 |0.65 |18.9 1605 [|2.85 |15 Cda Gpi20 (P) 1gci(D) [Q |20 |-0.02 |128.75 [128.75 |0 2
Factor Vii Tissue Factor (P) |1dan(D) [L 305 0.7 23.75 23.75 0 15 Cd4 Gp120 (P) 1gc1(D) [K |21 -0.13 |60.24 60.24 0 2
Factor Vii Tissue Factor (P) |1dan(D) [M [306 0.5 122.47 11.67 110.8 |15 Cd4 Gp120 (P) 1gc1(D) [K |22 0.24 192.27 92.27 0 2
Factor Vii Tissue Factor (P) [1dan(D) [T |307 |0 30.35 24.32 6.03 |15 Cd4 Gp120 (P) 1gcl(D) [S |23 0.29 |26.68 22.46 422 |2
Factor Vii Tissue Factor (P) |1dan(D) [Q 308 |0 128.6 5579 |72.81 |15 Cda Gpi20 (P) 1gci(D) [Q |25 |0.03 |64.29 4421 [20.08 |2
Factor Vii Tissue Factor (P) [1dan(D) [D (309 0.41 |57.67 15.21 42.46 |15 Cd4 Gp120 (P) 1gcl(D) [H |27 0.28 68.98 30.36 38.62 |2
Factor Vii Tissue Factor (P) |1dan(D) [L (311 0.3 91.67 84.04 7.63 |15 Cd4 Gp120 (P) 1gc1(D) [K |29 0.59 |25.85 0.9 24.95 (2
Factor Vii Tissue Factor (P) |1dan(D) [Q 312 |0 107.76  |102.8  |4.96 |15 Cda Gpi20 (P) 1gcl(D) [N |30 |0.17 |17.94 1794 |0 2
Factor Vii Tissue Factor (P) |1dan(D) |Q 313 [0 88.19 88.19 0 15 Cd4 Gp120 (P) 1gc1(D) |S |31 0.1 43.57 43.57 0 2
Factor Vii Tissue Factor (P) |1dan(D) [S [314 0 18.49 4.01 14.48 |15 Cd4 Gp120 (P) 1gc1(D) [N |32 0.18 [87.29 84.28 301 (2
Factor Vii Tissue Factor (P) |1dan(D) [R [315 0 164.72 164.72 |0 15 Cd4 Gp120 (P) 1gc1(D) |Q |33 0.1 93.04 75.71 17.33 |2
Factor Vii Tissue Factor (P) |1dan(D) |[K 316 [-0.54 [170.95 17095 [0 15 Cd4 Gp120 (P) 1gc1(D) |K |35 0.32 ]108.57 24.68 83.89 [2
Factor Vii Tissue Factor (P) |1dan(D) [V 317 [0 39.65 39.65 0 15 Cd4 Gp120 (P) 1gc1(D) [N |39 0.46  10.81 0.81 0 2
Factor Vii Tissue Factor (P) |1dan(D) [D [319 0 111.46 111.46 |0 15 Cd4 Gp120 (P) 1gc1(D) |Q |40 -0.41 [101.8 22.83 78.97 (2
Factor Vii Tissue Factor (P) |1dan(D) |[E 325 [0 109.33 105.43  [3.9 15 Cd4 Gp120 (P) 1gc1(D) |S |42 0 73.57 6.03 67.54 |2
Factor Vii Tissue Factor (P) [1dan(D) [Y [332 0 57.07 57.07 0 15 Cd4 Gp120 (P) 1gcl(D) [L |44 1.04 [12.93 5.1 783 |2




Appendix B: ASEdb 53

Cd4 Gp120 (P) 1gc1(D) [T |45  |-0.15 |54.35 3066 |23.69 |2 11-4 114-Bp (P) Ircb(M) |S |16 |-0.17 |36.24 - - 57
Cd4 Gp120 (P) 1gcl(D) [S |49 |06 |2.95 2.95 0 2 14 114-Bp (P) Trcb(M) |[E |19 |03 [129.16 |- N 57
Cd4 Gp120 (P) 1gcl(D) [K |50  |0.05 |127.03  |127.03 |0 2 14 114-Bp (P) Trcb(M) [K |77 |0.16 |915 s N 57
Cd4 Gp120 (P) 1gcl(D) [N |52 |0.7 _|6L.13 37.82 2331 |2 14 114-Bp (P) Trcb(M) [Q |78 |0.13|625 s N 57
Cd4 Gp120 (P) 1gcl(D) D |53 |03 |87.16 8716 |0 2 14 114-Bp (P) Trcb(M) [R |81 |0.48 |161.17 |- N 57
Cd4 Gp120 (P) 1gcl(D) D |56 |-0.07 |52.13 5213 |0 2 14 114-Bp (P) Trcb(M) |[F_ |82 |-0.08 |39.26 s N 57
Cd4 Gp120 (P) 1gcl(D) [R |58 |0.13 |119.56  |11956 |0 2 14 114-Bp (P) Trcb(M) |[K |84 |0.35 |60.79 s N 57
Cda Gp120 (P) 1gc1(D) [R[59 116 |111.07 |63.88  [47.19 |2 11-4 114-Bp (P) Ircb(M) [R_[85  |0.42 [106.19 |- - 57
Cd4 Gp120 (P) 1gcl(D) |[S |60 |-0.09 |72.58 3281 [39.77 |2 14 114-Bp (P) Trcb(M) [R |88 |37 |146.44 |- N 57
Cd4 Gp120 (P) 1gcl(D) D |63 |-0.32 |82.18 5 37.18 |2 14 114-Bp (P) Trcb(M) [N |89 |16 |13.11 s N 57
Cda Gp120 (P) 1gcl(D) |Q |64 |0.44 [102.82  |73.26  |29.56 |2 114 112-Bp (P) Trco(M) [W (91 [0.7 5202 B B 57
Cda Gp120 (P) 1gcI(D) [N 66 |-0.03 |22.54 2254 |0 2 Hg-Csf Hg-Cstbp (P) TrhgM) [L_ |15 |0.25 |24.08 5 B 2
Cda Gp120 (P) 1gcl(D) |[K |72 |-0.02 [75.95 7595 |0 2 Hg-Csf Hg-Cstbp (P) TrhgM) [K_[16 __[0.85 [77.2 B B 60
Cda Gp120 (P) 1gcI(D) [N |73 |-0.11 [60.85 60.85 |0 2 Hg-Cst Hg-Cstbp (P) TrhgM)[L {18 [0.15 [16.7 B B 60
Cda Gp120 (P) 1gcl(D) [K |75 |0.16 [64.03 6403 |0 2 Hg-Csf Hg-Cstbp (P) TrhgM) [E |19 |1.71 [23.85 B B 60
Cda Gp120 (P) 1gcl(D) |[E |77 |0.56 [80.13 8013 |0 2 Hg-Cst Hg-Cstbp (P) TrhgM) [Q 20 [0.69 [16.35 B B 60
Cda Gp120 (P) Tgcl(D) [T |81 |>1.500|23.31 2331 |0 2 Hg-Csf Hg-Cstbp (P) TrhgM)[R_[22___[056 |0 - - 60
Cda Gp120 (P) 1gcl(D) |[E |85 |1.31 [16.73 1496 177 |2 Hg-Csf Hg-Cstbp (P) Trhg(M) [K_ 23 [0.94 [90.02 B B 60
Cda Gp120 (P) 1gcI(D) [V |86 |-0.07 |0 0 0 2 Hg-Csf Hg-Cstbp (P) TrhgM) [Q |25 |-0.13 [0.86 B B 60
Cda Gp120 (P) 1gcl(D) |[E |87 |0.22 |9557 9557 |0 2 Hg-Csf Hg-Cstbp (P) TrhgM) [D |27 |0.06 |18.73 B B 60
Cda Gp120 (P) 1gcI(D) D |88 |-0.07 11425 [114.25 |0 2 Hg-Cst Hg-Cstbp (P) TrhgM) [Q (32 |-0.06 |24.74 B B 60
Cda Gp120 (P) 1gcl(D) [Q 89 |0.47 [46.71 2671 |0 2 Hg-Cst Hg-Cstbp (P) TrhgM) [K_[34 [0 82.44 B B 60
Cda Gp120 (P) 1gcI(D) [K |90 |0.05 [10517 10547 |0 2 Hg-Csf Hg-Cstbp (P) TrhgM) [K_[40_ [0.15 [161.98 |- B 60
Cd4 Gp120 (P) 1gcl(D) |[E |91 |-0.13 [54.37 5437 |0 2 Hg-Csf Hg-Csfbp (P) TrhgM) [H 43 [0 76.79 B N 60
Cd4 Gp120 (P) 1gcl(D) |[E |92 |0.02 |46.08 46.08 |0 2 Hg-Csf Hg-Csfbp (P) Trhg(M) [E |45 |0 12545 |- N 60
Cd4 Gp120 (P) 1gcl(D) |Q |94 |-0.11 [56.73 56.73 |0 2 Hg-Cst Hg-Csfbp (P) Trhg(M) [E |46 |0.47 |87.64 s N 60
3 11-6r (P) 1i6(M) |F 173|123 |13.34 B 5 33 Hg-Cst Hg-Csfbp (P) Trhg(M) [V |48 |0.14 |63.82 s N 2
11-6 Mabg (P) 1il6(M) [F_[173__|0 13.34 - - 33 Hg-Csf Hg-Csfbp (P) irhgM) [L_[49 [0 137.82_ |- B 2
-6 11-6r (P) 1il6(M) [R_[179 177 [187.79 |- - 33 Hg-Csf Hg-Csfbp (P) irhgM) [H_[52_ [0.06 [121.4 - B 60
-6 Mab8 (P) 1il6(M) [R_[179 [0 187.79 |- - 33 Hg-Csf Hg-Csfbp (P) irhg(M) [D_[104 _[0.15 [71.63 - B 60
Sec3 Ter Vb (P) 1jck(D) [T _[20 |14 [71.89 1221 [59.68 |65 Hg-Csf Hg-Csfbp (P) irhg(M) [D_[109  [1.42 [19.39 - B 60
Sec3 Ter Vb (P) 1jck(D) [N |23 |>2.500|60.3 11.25 _ [49.05 [65 Hg-Csf Hg-Csfbp (P) 1rhg(M) [D_[112__[1.33_[69.48 - - 60
Sec3 Ter Vb (P) 1jck(D) [Y [26 |17 [92.82 5409 |38.73 |65 Hg-Csf Hg-Csfbp (P) irhg(M) [E_[122[0.06|86.76 - B 60
Sec3 Ter Vb (P) 1jck(D) [N_[60 |13 [59.68 17.35 _ [42.33 [65 Hg-Csf Hg-Csfbp (P) irhgM) [E_[123_ [0 98.04 - B 60
Sec3 Ter Vb (P) 1jck(D) |Y 90 |>2.500]41.16 9.43 31.73 65 Hg-Csf Hg-Csfbp (P) Irhg(M) [L_[124_[0.02_[56.13 - - 42
Sec3 Ter Vb (P) 1jck(D) [V [91 |24 [94.03 2235 |71.68 |65 Hg-Csf Hg-Cstbp (P) Trhg(M) [F_ (144|057 [111.7 B B 22
Sec3 Ter Vb (P) 1jck(D) |G [102 01 [213 722 14.08 |65 Hg-Csf Hg-Cstbp (P) Trhg(M) [S_ 155 |0 19.55 B B 60
Sec3 Ter Vb (P) 1jck(D) |K 103 |04  [23.37 1.25 19.12 |65 Hg-Csf Hg-Cstbp (P) Trhg(M) [H_ 156 |-0.13 |59.68 B N 60
Sec3 Ter Vb (P) 1jck(D) |F_|176 |19 [147.48 |102.96 |44.52 |65 Hg-Csf Hg-Cstbp (P) Trhg(M) [Q |158 |-0.06 |26.47 B N 60
Sec3 Ter Vb (P) 1jck(D) |Q 210 |>2.500]19.51 5.46 14.05 |65 Hg-Cst Hg-Cstbp (P) Trhg(M) [S_[159 |0 61.02 - - 60
Sctcr Vb Sec3-1a4 (P) 1jck(M) [T |26 |-0.07 |76.66 B B 64 Hg-Csf Hg-Cstbp (P) Trhg(M) [E_[162  |0.11  |22.89 B N 60
Sctcr Vb Sec3-1a4 (P) 1jck(M) [N |27 |0.14 [19.73 B B 64 Hg-Csf Hg-Cstbp (P) Trhg(M) [R_ 166 |0.15 4191 B N 60
Sctcr Vb Sec3-1a4 (P) 1jck(M) [N 28 |1.36 [94.41 B B 64 Hg-Cst Ho-Cstbp (P) Trhg(M) [R_[169 045 [117.07 |- N 60
Sctcr Vb Sec3-1a4 (P) Tjck(M) [N_[30 _ |>2.120]89.89 B B 64 Hel D1.3 (P) vibD) [D |18 |03 [46.77 1488|3189 |12
Sctcr Vb Sec3-1a4 (P) 1jck(M) [N |31 |-0.04 [14.73 B B 64 Hel D1.3 (P) vib(D) [N |19 |03 [90.42 1813 |72.29 |12
Sctcr Vb Sec3-1a4 (P) ickM) [Y [48 |08 [8.64 B B 64 Hel D1.3 (P) ibD) [Y |23 |04 |19.66 1039 |9.27 |12
Sctcr Vb Sec3-1a4 (P) Tjck(M) [Y [50 |01 [92.06 B B 64 Hel D1.3 (P) vib(D) S |24 |08 [53.35 0 53.35 |12
Scter Vb Sec3-1a4 (P) ljck(M) |G |51 >2.120(18.88 - - 64 Hel D1.3 (P) 1vfb(D) |K [116 0.7 100.58 47.98 526 (12
Scter Vb Sec3-1a4 (P) 1jck(M) [G_[53 __ |>2.120[33.59 - - 64 Hel D13 (P) 1vfb(D) [T _[118_ |08 |64.72 30.82__ 339 |12
Scter Vb Sec3-1a4 (P) lick(M) |T |55 |1.13 [22.88 - - 64 Hel D13 (P) D) [D [119 |1 70.74 298 40,94 |12
Scter Vb Sec3-1a4 (P) 1lick(M) [E_[56 _ [0.14 [62.74 - - 64 Hel D13 (P) 1vfb(D) [V_[120 |09 [18.26 4.99 13.27 12
Scter Vb Sec3-1a4 (P) lick(M) [K_[57 _ [0.77 [13593 |- - 64 Hel D13 (P) 1vfb(D) [Q [121_ [2.9 [95.35 0.23 95.12 |12
Scter Vb Sec3-1a4 (P) ljck(M) [K |66 -0.45 1109.09 - - 64 Hel D1.3(P) 1vfb(D) |1 124 1.2 27.78 4.41 23.37 [12
Scter Vb Sec3-1a4 (P) ljck(M) [P |70 0.3 58.8 - - 64 Hel D1.3(P) 1vfb(D) |R 125 1.8 112.25 55.78 56.47 (12
Scter Vb Sec3-1a4 (P) ljck(M) S |71 0.43  |45.46 - - 64 Hel D1.3(P) 1vfb(D) |L 129 0.2 35.94 35.94 0 12
Scter Vb Sec3-1a4 (P) ljck(M) [Q |72 15 46.11 - - 64 D13 Hel (P) 1vfb(D) |D |H100 {3.1 80.11 19.77 60.34 (11
Scter Vb Sec3-1a4 (P) ljck(M) |[E |73 -0.31 [77.96 - - 64 D1.3 Hel (P) 1vfb(D) |Y |H101 [>4.000{73.98 4.89 69.09 [11
Scter Vb Sec3-1a4 (P) 1jck(M) [N_ |74 [-0.05 |48.55 : : 64 D13 Hel (P) 1vfb(D) [T _[H30 [0.09 |68.6 68.6 0 21
Scter Vb Sec3-1a4 (P) ljck(M) S |76 -0.27 [4.81 - - 64 D13 Hel (P) 1vfb(D) |Y |H32 [0.5 60.72 30.2 30.52 (11
Scter Vb Sec3-1a4 (P) ljck(M) |G |97 0.18 |22.78 - - 64 D1.3 Hel (P) 1vfb(D) |W |H52 [1.23 [70.54 16.76 53.78 (21
Scter Vb Sec3-1a4 (P) 1jck(M) [F 1100 [0.04 [35.02 - - 64 D1.3 Hel (P) 1vfb(D) |D |H54 [1.95 [80.66 48.21 3245 (21
Scter Vb Sec3-1a4 (P) 1jck(M) [T 1105 [-0.09 [93.51 - - 64 D1.3 Hel (P) 1vfb(D) [N |H56 [0.2 93.63 93.63 0 11
Scter Vb Sec3-1a4 (P) 1jck(M) [L ]106 [0.07 |0 - - 64 D1.3 Hel (P) 1vfb(D) |D |H58 [-0.2 [44.07 44.07 0 11
Scter Vb Sec3-1a4 (P) 1jck(M) [Y 107 [0.16 [106.1 - - 64 D1.3 Hel (P) 1vfb(D) |E |H98 [1.1 4.66 4.66 0 11
Nt-3 Trke (P) int3(M) [E |3 -0.24 |- - - 55 D1.3 Hel (P) 1vfb(D) |R |H99 [0.47 [116.5 67.52 48.98 (21
Nt-3 Gp75 (P) Int3(M) [Y |11 2.4 175.76 - - 55 D1.3 Hel (P) 1vfb(D) |H |L30 (0.8 76.63 47.96 28.67 (11
Nt-3 Trke (P) Int3(M) [Y |11 0.84 |175.76 - - 55 D1.3 Hel (P) 1vfb(D) |Y |L32 |13 60.06 4.63 55.43 |11
Nt-3 Gp75 (P) int3(M) [D |15 0 47.83 - - 55 D1.3 Hel (P) 1vfb(D) |Y |L49 (0.8 44.39 22.21 2218 (11
Nt-3 Trke (P) int3(M) [D |15 -0.22 [47.83 - - 55 D1.3 Hel (P) 1vfb(D) |Y |L50 (0.4 96 23.87 7213 |11
Nt-3 Trke (P) int3(M) (D |23 -0.25 [102.48 - - 55 D1.3 Hel (P) 1vfb(D) |T |L53 [-0.23 [55.24 37.53 17.71 |21
Nt-3 Trke (P) nt3(M) [K |24 0.11 |37.64 - - 55 D1.3 Hel (P) 1vfb(D) |W |L92 [1.71 [94.67 33.81 60.86 (21
Nt-3 Gp75 (P) int3(M) (R |31 1.26  |106.59 - - 55 D1.3 Hel (P) 1vfb(D) |S |L93 [0.11 ([72.5 37.05 35.45 (21
N3 Trke (P) In3(M) |[R_ |31 |-057 |106.59 |- B 55 Igf-1 Igi-1r (P) 2gf(M) [R |21 [0.67 |79.16 B - 26
Nt3 Gp75 (P) 1nt3(M) [H_[33___|0.41 [80.47 - - 55 Igf-1 Igfbp-1 (P) 2gfi(M) [R_[21___[0.06 |79.16 - B 26
Nt3 Trke (P) 1nt3(M) [H_[33__[0.09 [80.47 - - 55 Igf-1 Igf-1r (P) 2gfL(M) [R_[50 _ [0.26 |105.1 - B 26
Nt3 Trke (P) 1nt3(M) [Q [34 __[0.03_[934 - - 55 Igf-1 Igfop-1 (P) 2gfi(M) [R_[50 |06 [105.1 - - 26
Nt3 Trke (P) Int3(M) [E_[40__ |-0.48 [94.82 - - 55 Igf-1 Igf-1r (P) 2gfi(M) [R_[55__ [0.06 11394 |- - 26
Nt3 Trke (P) 1nt3(M) [G_[44___[0.09 [44.21 - - 55 Igf-1 Igfop-1 (P) 2gfi(M) [R_[55__ |-0.09 [11394 |- - 26
Nt3 Trke (P) 1nt3(M) [N_[45__ |-0.08 [6158 - - 55 Igf-1 Igf-1r (P) 2gfL(M) [R_[56 _ [0.39 _[62.24 - - 26
Nt3 Trke (P) 1nt3(M) [S_[46__ |-0.03 [87.91 - - 55 Igf-1 Igfop-1 (P) 2gfL(M) [R_[56__ [0.09 [62.24 - - 26
Nt-3 Trke (P) 1nt3(M) [P |47 -0.26 [29.76 - - 55 Bpti Trypsin (P) 2pte(D) [K [15 10 165.8 0 165.8 |4
Nt3 Trke (P) Int3(M) [V_[48___|-0.28 [76.45 - - 55 Hel Hyhel-10 (P) 3him(D)[H_[15__ |-0.44 [42.71 29.8 1291 |40
Nt-3 Trke (P) Int3(M) |[K_ |49 |0.03[99.13 B 5 55 Hel Hyhel-10 (P) 3him(D)[Y |20 |42 |67.58 0.99 66.59 |40
Nt-3 Gp75 (P) 1nt3(M) |[E |54 0.2 11.02 - - 55 Hel Hyhel-10 (P) 3hfm(D)[R [21 0.85 |140.98 22.58 118.4 |40
Nt-3 Trke (P) 1nt3(M) [E |54 0.65 (11.02 - - 55 Hel Hyhel-10 (P) 3hfm(D) [W [63 031 |35.7 12.8 22.9 |40
Nt-3 Gp75 (P) Int3(M) |[R_[56 _ |0.35 |94.03 B 5 55 Hel Hyhel-10 (P) 3him(D)[R |73 |-0.33 |148.81 [80.93  |67.88 |40
N3 Trke (P) In3(M) |[R_[56 |05 |94.03 B B 55 Hel Hyhel-10 (P) 3him(D)[L_ |75 [0.69 |65.98 7 58.98 |40
N3 Gp75 (P) In3(M) [V 63 |-0.19 [48.35 B B 55 Hel Hyhel-10 (P) 3him(D)[T |89 |0 56.29 2092 |15.37 |40
Nt-3 Trke (P) 1nt3(M) [V |63 0.07 |48.35 - - 55 Hel Hyhel-10 (P) 3hfm(D) [N [93 0.21 |69.54 255 44.04 {40
N3 Gp75 (P) In3(M) |[R_|68  |2.82 |92.25 B B 55 Hel Hyhel-10 (P) 3hfm(D)[K |96 |>6.380|51.52 0 5152 |40
Nt-3 Trke (P) 1nt3(M) (R |68 0.26  |92.25 - - 55 Hel Hyhel-10 (P) 3hfm(D) [K_ [97 5.5 89.94 17.78 72.16 (40
N3 Trke (P) In3(M) |Q |78 |0.13 |84.45 B B 55 Hel Hyhel-10 (P) 3hmD)[1_ |98 |0 6.65 4.55 21 |40
N3 Gp75 (P) In3(M) |[K |95 |0.07 |149.68 |- B 55 Hel Hyhel-10 (P) 3him(D)[S |100 [0.26 |23.53 0.29 23.24 |40
Nt-3 Trke (P) 1nt3(M) (K |95 0.7 149.68 - - 55 Hel Hyhel-10 (P) 3hfm(D)[D [101 |0.94 |85.4 0.74 84.66 |40
N3 Gp75 (P) In3(M) [R_ 103 |0.46 |100.64 |- B 55 Hyhel-10 Hel (P) 3hfm(D)[D |HI0L [3.75 |51.49 51 049 [0
Nt-3 Trke (P) int3(M) [R ]103  [2.6 100.64 - - 55 Hyhel-10 Hel (P) 3hfm(D)|Y [H53 |3.29 |129.44 39.78 89.66 |54
Nt-3 Trke (P) int3(M) [D |105 [-0.24 [32.38 - - 55 Hyhel-10 Hel (P) 3hfm(D)[Y [H58 1.7 102.47 56.58 45.89 [54
Bovine Profilin | | Rabbit Actin (P) | 1pne(M)|F_ |59 |1.59 [70.84 B B 63 Hgh Hghbp, Site? (P) _[3hhr(D) [P |2 0.05 |106.95 3103 [75.92 |8
Bovine Profilin | [Rabbit Actin (P) [1pne(M) |K [125 0.45 |108.7 - - 63 Hgh Hghbp, Site? (P) _[3hhr(D) |T |3 -0.05 79.42 78.65 0.77_|[8
114 114-Bp (P) ircb(M) [I_[5 12 [135.44 |- - 57 Hgh Hghbp, Site? (°)_[3hhr(D) [1I_|4 0.41_|77.04 8.68 68.36 |8
114 114-Bp (P) ircb(M) [T_[6 01 [2161 - - 57 Hgh Hghbp, Site? (F)_[3hhr(D) [P_[5 0.43_[71.36 71360 8
114 114-Bp (P) Treb(M) [Q |8 0 6478 |- - 57 Hgh Hghbp, Site? (P) _[3hhr(D) [L_[6 06 |3626 _ [36.26 [0 8
11-4 114-Bp (P) ircb(M) [E_[9 >3.100[65.9 - - 57 Hgh Hghbp, Site? (F)_[3hhr(D) [S_[7 0.34__[5245 5245 |0 8
114 114-Bp (P) Ircb(M) [I_[11___[01__ [7.73 - - 57 Hgh Hghbp, Site? (F)_[3hhr(D) [R_[8 02 [121.62 [33.17 |88.45 [8
114 114-Bp (P) Ireb(M) [T_[13__[1 0.77 - - 57 Hgh Hghbp, Site? (F)_[3hhr(D) [L_[9 0.04_[1472 0 14.72 8
114 114-Bp (P) Treb(M) [N_[15___[0 6046 |- - 57 Hgh Hghbp, Site? (P)_|[3hhr(D) [F_[10___[1.04 0.09 0.09 0 8




Appendix B: ASEdb 54
Hgh Hghbp, Site? (P) |3hhr(D) [N |12 |01  |59.14 0 59.14 |8 Hghbp, Site1 | Hgh (P) 3hhr(D) |T 194 |02 |78.42 7842 |0 7
Hgh Hghbp, Sitel (P) _[3nhhr(D) [M [14 |01 _ [29.43 2043 |0 10 Hghbp, Site 1__ | Hgh (P) 3hhr(D) [T 195 |-0.1 [48.33 4833 |0 7
Hgh Hghbp, Site? (P) _[3hhr(D) [L_ |15 [0.15 [106.35 |[35.9 70.45 |8 Hghbp, Site 1__ | Hgh (P) 3hhr(D) K [203  [0.24 |74.89 7489 |0 3
Hgh Hghbp, Site? (P) _[3nhr(D) [R_[16 _ [0.24 [93.51 12.74 _ |80.77 |8 Hghbp, Site 1__ | Hgh (P) 3hhr(D) [D 205 |0.37 |87.36 87.36 |0 3
Hgh Hghbp, Sitel (P) _[3nhr(D) [H_[18 05 [103.16 |37.92 [65.24 |10 Hghbp, Site 1__ | Hgh (P) 3hhr(D) [K [206 0.2 |52.02 5202 |0 3
Hgh Hghbp, Site? (P) _[3nhr(D) [R_[19 _ [0.05_[64.6 2023 |44.37 |8 Hghbp, Site 1__ | Hgh (P) 3hhr(D) [E 207 |-0.08 [43.18 4318 |0 3
Hgh Hghbp, Sitel (P)_[3hhr(D) [H |21 _ [0.2 _ [28.35 2.65 257 |10 Hghbp, Site 1__|Hgh (P) 3hhr(D) [E 209 |-0.06 |21.64 2164 |0 3
Hgh Hghbp, Sitel (P)_[3nhr(D) [Q [22 02 |58.68 4446 [14.22 |10 Hghbp, Site 1__|Hgh (P) 3hhr(D) [R_ 211 [0.06 |65.39 65.39 |0 3
Hgh Hghbp, Sitel (P)_[3nhr(D) [F_[25 04 |[95.28 3228 |63 10 Hghbp, Site 1__ | Hgh (P) 3hhr(D) [R_ 213 |-0.19 [55.61 5561 |0 3
Hgh Hghbp, Sitel (P) _[3nhr(D) [D_[26 02 |47.64 4753 011 |10 Hghbp, Site 1__ | Hgh (P) 3hhr(D) [K 215 049 [39.19 39.19 |0 3
Hgh Hghbp, Sitel (P) _[3hhr(D) [Q [29 06 793 76.97  [2.33 |10 Hghbp, Site 1 __[Hgh (P) 3hhr(D) [Q (216 [0.9  [14.83 8.96 587 |7
Hghbp, Site 1| Hgh (P) 3hhr(D) [R_[39  [0.27 [46.28 4628 |0 3 Hghbp, Site 1| Hgh (P) 3hhr(D) [R_[217 (0.2 |90 54.07 |35.93 |7
Hghbp, Site 1| Hgh (P) 3hhr(D) [P [41 0.6 |22.73 2273 |0 3 Hghbp, Site 1 __|Hgh (P) 3hhr(D) [N [218° 0.3 120 1254 |107.46]7
Hgh Hghbp, Sitel (P) |3hhr(D) |[Y [42 |02 135,59 [42.94 |92.65 |10 Hghbp, Site 1 __|Hgh (P) 3hhr(D) |[E 224 [0.11 [124.06 [124.06 |0 3
Hghbp, Site 1| Hgh (P) 3hhr(D) [E |42 122 |18.04 1804 |0 3 Hgh Mab 1 (P) 3hhr(M) [F |1 0 17751 |- - 27
Hghbp, Site 1| Hgh (P) 3hhr(D) [R_[43 22 358 7.04 28.76 |7 Hgh Mab 12 (P) 3hhr(M) [F |1 0 17751 |- - 27
Hghbp, Site 1| Hgh (P) 3hhr(D) [E |44  [1.8  |65.48 37 2848 |7 Hgh Mab 13 (P) 3hhr(M) [F |1 0 17751 |- - 27
Hgh Hghbp, Sitel (P) |3hhr(D) [L |45 12 |583 0.57 57.73 |10 Hgh Mab 14 (P) 3hhr(M) [F |1 0 17751 |- - 27
Hgh Hghbp, Sitel (P) |3hhr(D) [Q [46 |01 |127.18 [36.56  |90.62 |10 Hgh Mab 15 (P) 3hhr(M) [F |1 0 17751 |- - 27
Hghbp, Site 1| Hgh (P) 3hhr(D) [S 47 001 |14.42 1442 |0 3 Hgh Mab 16 (P) 3hhr(M) [F |1 0 17751 |- - 27
Hgh Hghbp, Sitel (P) [3hhr(D) [P |48 |04 |93.65 7186 [21.79 |10 Hgh Mab 17 (P) 3hhr(M) [F |1 0 17751 |- - 27
Hgh Hghbp, Sitel (P) [3hhr(D) [S |51 [0.3  [18.03 8.68 9.35 |10 Hgh Mab 18 (P) 3hhr(M) [F |1 0 17751 |- - 27
Hghbp, Site 1| Hgh (P) 3hhr(D) [T |51 [0.07 |37.49 3749 |0 3 Hgh Mab 19 (P) 3hhr(M) [F |1 0 17751 |- - 27
Hgh Hghbp, Site? (P) _|3nhhr(D) |[F_[54 _ [0.87 |28.64 2864 |0 8 Hgh Mab 2 (P) 3hhr(M) [F |1 0 17751 |- - 27
Hgh Hghbp, Site? (P) _|3hhr(D) [S [55 _ [0.11 [0.31 0.31 0 8 Hgh Mab 20 (P) 3hhr(M) [F |1 0 17751 |- - 27
Hgh Hghbp, Sitel (P)_[3nhhr(D) [E_[56 _ [0.4 _ [59.95 58.71 [1.24 |10 Hgh Mab 21 (P) 3hhr(M) [F_ |1 0 17751 |- - 27
Hgh Hghbp, Site? (P) _[3nhr(D) [S_[57 |02 [50.8 50.8 0 8 Hgh Mab 3 (P) 3hhr(M) [F_ |1 0 17751 |- - 27
Hgh Hghbp, Site? (P) _[3hhr(D) |1 |58 164 |0 0 0 8 Hgh Mab 4 (P) 3hhr(M) [F_[1 0 17751 |- - 27
Hgh Hghbp, Site? (P) _|3hhr(D) [P [59 038 [61.96 61.96 |0 8 Hgh Mab 5 (P) 3hhr(M) [F [T 0 17751 |- - 27
Hgh Hghbp, Sitel (P) _[3hhr(D) [P [61 12 |318 318 0 10 Hgh Mab 6 (P) 3hhr(M) [F [T 0 17751 |- - 27
Hgh Hghbp, Sitel (P) _[3hhr(D) [S_[62 02 [64.67 1266 |52.01 [10 Hgh Mab 7 (P) 3hhr(M) [F [T 0 17751 |- - 27
Hgh Hghbp, Sitel (P) _|3hhr(D) [N_[63 03 [71.09 3254|3855 |10 Hgh Mab10 (P) 3hhr(M) [F_[1 0 17751 |- - 27
Hgh Hghbp, Sitel (P) _[3hhr(D) [R_[64 16 |178.63  [63.47  |115.16]10 Hgh Mab 1 (P) 3hhr(M) [P [2 0 106.95 |- - 27
Hgh Hghbp, Sitel (P) _|3hhr(D) |[E_[65 05 12267 [121.48 119 |10 Hgh Mab 12 (P) 3hhr(M) [P [2 0 106.95 |- - 27
Hgh Hghbp, Site? (P) _|3hhr(D) |[E_[66 043 [62.11 6211 |0 8 Hgh Mab 13 (P) 3hhr(M) [P [2 0 106.95 |- - 27
Hgh Hghbp, Sitel (P) _[3hhr(D) [Q [68  [0.6  [52.81 27.6 25.21 [10 Hgh Mab 14 (P) 3hhr(M) [P [2 0 106.95 |- - 27
Hgh Hghbp, Site? (P) _|3hhr(D) |Q |69 -0.05 |105.78 [105.78 |0 8 Hgh Mab 15 (P) 3hhr(M) [P [2 0 106.95 |- - 27
Hgh Hghbp, Site? (P) _|3hhr(D) [K |70 [0.52 |57.11 5711 |0 8 Hgh Mab 16 (P) 3hhr(M) [P |2 0 106.95 |- - 27
Hghbp, Site 1| Hgh (P) 3hhr(D) [R |70 [0.41 [49.73 4973 |0 3 Hgh Mab 17 (P) 3hhr(M) [P |2 0 106.95 |- - 27
Hgh Hghbp, Site? (P) _|3hhr(D) [S |71 |0.41 |31.28 3128 |0 8 Hgh Mab 18 (P) 3hhr(M) [P |2 0 106.95 |- - 27
Hghbp, Site 1| Hgh (P) 3hhr(D) [R |71 [0.59 |21.84 2184 |0 3 Hgh Mab 19 (P) 3hhr(M) [P |2 0 106.95 |- - 27
Hghbp, Site 1| Hgh (P) 3hhr(D) [N |72 0.2 |68.1 58.78  |9.32 |7 Hgh Mab 2 (P) 3hhr(M) [P |2 0 106.95 |- - 27
Hgh Hghbp, Site? (P) _|3hhr(D) [L |73 02 102 1.02 0 8 Hgh Mab 20 (P) 3hhr(M) [P |2 0 106.95 |- - 27
Hghbp, Site 1| Hgh (P) 3hhre(D) [T |73 |01 |0 0 0 7 Hgh Mab 21 (P) 3hhr(M) [P |2 0 106.95 |- - 27
Hghbp, Site 1| Hgh (P) 3hhr(D) [Q [74 [0 - - - 7 Hgh Mab 3 (P) 3hhr(M) [P |2 0 106.95 |- - 27
Hghbp, Site 1| Hgh (P) 3hhr(D) [E |75 01 |737 737 0 7 Hgh Mab 4 (P) 3hhr(M) [P |2 0 106.95 |- - 27
Hghbp, Site 1| Hgh (P) 3hhr(D) [W |76 [0.6 |87.63 31.66  |55.97 |7 Hgh Mab 5 (P) 3hhr(M) [P |2 0 106.95 |- - 27
Hgh (P) 3hhe(D) [T |77 0.25 |58.34 33.80  |24.45 |3 Hgh Mab 6 (P) 3hhr(M) [P |2 0 106.95 |- - 27
Hgh (P) 3hhr(D) [Q [78 041 619 61.9 0 3 Hgh Mab 7 (P) 3hhr(M) [P [2 0 106.95 |- - 27
Hgh (P) 3hhr(D) [E 79 -0.08 [39.21 3921 [0 3 Hgh Mab10 (P) 3hhr(M) [P [2 0 106.95 |- - 27
Hgh (P) 3hhr(D) [W [80 [0 60.25 5098|027 |7 Hgh Mab 1 (P) 3hhr(M) [T _[3 0 79.42 - - 27
Hgh (P) 3hhr(D) |[K_[81 0.14 [12217 |12217 |0 3 Hgh Mab 12 (P) 3hhr(M) [T _[3 0 79.42 - - 27
Hgh (P) 3hhr(D) |[E_[82 077|614 614 0 3 Hgh Mab 13 (P) 3hhr(M) [T _[3 0 79.42 - - 27
Hghbp, Site 1| Hgh (P) 3hhr(D) [E_[91 0.18 [136.78 |136.78 |0 3 Hgh Mab 14 (P) 3hhr(M) [T _[3 0 79.42 - - 27
Hghbp, Site 1 Hgh (P) 3hhr(D) [Y [95 02 [53.62 5362 |0 3 Hgh Mab 15 (P) 3hhr(M) [T |3 0 79.42 - - 27
Hgh (P) 3nhhr(D) [N_[97 -0.25_|41.88 4188 |0 3 Hgh Mab 16 (P) 3nhr(M) [T_|[3 0 79.42 - - 27
Hgh (P) 3hhr(D) S [98 0.1 [60.79 50.76  |1.03_ |7 Hgh Mab 17 (P) 3nhr(M) [T_|[3 0 79.42 - - 27
Hgh (P) 3nhr(D) [S_[99 05 [71.72 7172 |0 3 Hgh Mab 18 (P) 3nhr(M) [T_|[3 0 79.42 - - 27
Hgh (P) 3hhr(D) [F_[100 [-0.01 [69.52 690.52 [0 3 Hgh Mab 19 (P) 3hhr(M) [T [3 0 79.42 - - 27
Hgh (P) 3nhr(D) [S_[102_ [-02  [27.91 2.73 25.18 |7 Hgh Mab 2 (P) 3nhr(M) [T_|[3 0 79.42 - - 27
Hgh (P) 3hhr(D) [1I[103~ (1.8 |7.84 1.53 631 |7 Hgh Mab 20 (P) 3hhr(M) [T [3 0 79.42 - - 27
Hghbp, Site 1| Hgh (P) 3hhr(D) [W [104  [>4.500[140.93  |1.71 139.22(7 Hgh Mab 21 (P) 3nhr(M) [T_|[3 0 79.42 - - 27
Hghbp, Site 1| Hgh (P) 3hhr(D) [1I [105 |2 37.76 2514|1262 |7 Hgh Mab 3 (P) 3hhr(M) [T |3 0 79.42 B - 27
Hghbp, Site 1| Hgh (P) 3hhr(D) [C_[108 [0 10 0.03 9.97 |7 Hgh Mab 4 (P) 3hhr(M) [T |3 0 79.42 - - 27
Hghbp, Site 1| Hgh (P) 3hhr(D) [K_[110 [0.04 |51.59 5159 |0 3 Hgh Mab 5 (P) 3hhr(M) [T |3 0 79.42 - - 27
1 |Hgh (P) 3hhr(D) [E [120 |-0.2 |78.39 55.84  |2255 |7 Hgh Mab 6 (P) 3hhr(M) [T |3 0 79.42 - - 27
Hgh (P) 3hhr(D) [K [121 0.1 |81.63 56.57  |25.06 |7 Hgh Mab 7 (P) 3hhr(M) [T |3 0 79.42 - - 27
Hgh (P) 3hhr(D) [C [122 [0 38.03 0.11 37.92 |7 Hgh Mab10 (P) 3hhr(M) [T |3 0 79.42 - - 27
Hgh (P) 3hhr(D) [S [124 |02 |11.28 0.08 1.2 |7 Hgh Mab 1 (P) 3hhr(M) |14 114 |77.04 - - 27
Hgh (P) 3hhr(D) [V [125 113 |0 0 0 3 Hgh Mab 12 (P) 3hhr(M) |14 0 77.04 - - 27
Hgh (P) 3hhr(D) [D [126 |1 29.22 237 26.85 |7 Hgh Mab 13 (P) 3hhr(M) |14 0 77.04 - - 27
Hgh (P) 3hhr(D) [E [127 |1 10058 |30.53  [70.05 |7 Hgh Mab 14 (P) 3hhr(M) |14 0 77.04 - - 27
Hgh (P) 3hhr(D) [1I [128  |0.58 |42.85 4285 |0 3 Hgh Mab 15 (P) 3hhr(M) |14 0 77.04 - - 27
Hgh (P) 3nhr(D) [V_[129  [-0.05 [1.21 1.21 0 3 Hgh Mab 16 (P) 3nhr(M) 1[4 0 77.04 - - 27
Hgh (P) 3hhr(D) [Q 130 [-0.03 [54.3 54.3 0 3 Hgh Mab 17 (P) 3nhr(M) |1 [4 0 77.04 - - 27
Hghbp, Site 1 [Hgh (P) 3hhr(D) [D_[132 [1.07 [35.83 3583 |0 3 Hgh Mab 18 (P) 3nhr(M) 1[4 0 77.04 - - 27
Hgh Hghbp, Sitel (P) _[3nhr(D) |Y [164 |03 [26.67 1.69 24.98 |10 Hgh Mab 19 (P) 3nhr(M) 1[4 0 77.04 - - 27
Hghbp, Site 1| Hgh (P) 3nhr(D) [D_[164 |16 [39.74 2282 |16.92 |7 Hgh Mab 2 (P) 3nhr(M) 1[4 0 77.04 - - 27
Hghbp, Site1__ | Hgh (P) 3nhr(D) [I_[165  [22  |64.73 5457 |10.16 |7 Hgh Mab 20 (P) 3nhr(M) 1[4 0 77.04 - - 27
Hghbp, Site 1 [Hgh (P) 3hhr(D) [Q [166 [0 13331 |91.28  |42.03 |7 Hgh Mab 21 (P) 3nhr(M) 1[4 0 77.04 - - 27
Hgh Hghbp, Sitel (P) _[3nhr(D) [R_[167 |03 [46.4 1447|3193 [10 Hgh Mab 3 (P) 3nhr(M) 1[4 0 77.04 - - 27
Hghbp, Site 1 [Hgh (P) 3hhr(D) [K 167 [0 13532 |97.7 37.62 |7 Hgh Mab 4 (P) 3nhr(M) 1[4 0 77.04 - - 27
Hgh Hghbp, Sitel (P) _[3hhr(D) [K_[168  [-0.2 [64.69 7.44 57.25 |10 Hgh Mab 5 (P) 3nhr(M) 1[4 0 77.04 - - 27
Hghbp, Site 1 [Hgh (P) 3hhr(D) [W_[169 [>4.500]88.24 0.39 87.85 |7 Hgh Mab 6 (P) 3nhr(M) 1[4 0 77.04 - - 27
Hgh Hghbp, Site (P)_[3nhr(D) [D_[171 |08 [62.72 1169 5103 [10 Hgh Mab 7 (P) 3nhr(M) 1[4 0 77.04 - - 27
Hgh Hghbp, Sitel (P)_[3nhr(D) |[K_[172_ |2 44.95 13.16 3179 10 Hgh Mab10 (P) 3nhr(M) 1[4 0 77.04 - - 27
Hghbp, Site 1| Hgh (P) 3hhr(D) [E [173 [0.08 |25.68 2568 |0 3 Hgh Mab 1 (P) 3hhr(M) [P [5 311 [71.36 B - 27
Hghbp, Sitel () |3hhr(D) [E [174 |-0.9 |34.42 1048 |23.94 |10 Hgh Mab 12 (P) 3hhr(M) [P |5 0 71.36 B - 27
Hghbp, Site 1| Hgh (P) 3hhr(D) [V [174 |07 |6.03 6.03 0 7 Hgh Mab 13 (P) 3hhr(M) [P |5 0 71.36 B - 27
Hgh Hghbp, Sitel () |3hhr(D) [T [175 |2 57.8 9.02 48.78 |10 Hgh Mab 14 (P) 3hhr(M) [P |5 0 71.36 B - 27
Hghbp, Site 1| Hgh (P) 3hhr(D) [E [175 [0.35 |20.28 2028 |0 3 Hgh Mab 15 (P) 3hhr(M) [P [5 >4.050]71.36 B B 27
Hgh Hghbp, Sitel () |3hhr(D) [F_|176 |19 |6.41 0 6.41 |10 Hgh Mab 16 (P) 3hhr(M) [P |5 0 71.36 B - 27
Hgh Hghbp, Sitel (P) |3hhr(D) [R_|178 |24 10491 [37.99  |66.92 |10 Hgh Mab 17 (P) 3hhr(M) [P |5 0 71.36 B - 27
Hgh Hghbp, Sitel () |3hhr(D) [I[179 [0.8  |32.18 0.48 317 |10 Hgh Mab 18 (P) 3hhr(M) [P |5 0 71.36 B - 27
Hghbp, Site 1| Hgh (P) 3hhr(D) [K_[179 [0 19.78 19.78 |0 3 Hgh Mab 19 (P) 3hhr(M) [P |5 0 71.36 B - 27
Hgh Hghbp, Site? (P) _|3hhr(D) [V_[180 |0 0 0 0 8 Hgh Mab 2 (P) 3hhr(M) [P |5 0 71.36 B - 27
Hghbp, Site 1| Hgh (P) 3hhr(D) [E [180 [0.2  |23.18 2318 |0 3 Hgh Mab 20 (P) 3hhr(M) [P |5 0 71.36 B - 27
Hgh Hghbp, Site? (P) _|3hhr(D) [Q [181 [0.27 |12.06 1206 |0 8 Hgh Mab 21 (P) 3hhr(M) [P |5 0 71.36 B - 27
Hgh Hghbp, Site? (P) [3nhr(D) [C_[182  [1.01 [28.18 1.46 26.72 (8 Hgh Mab 3 (P) 3hhr(M) [P_[5 0 71.36 - - 27
Hgh Hghbp, Sitel (P) [3hhr(D) [R_[183  [0.5  [62.68 6234 [0.34 [10 Hgh Mab 4 (P) 3hhr(M) [P [5 0 71.36 - - 27
Hgh Hghbp, Site? (P) _[3hhr(D) [S_ [184 [-0.05 [7.27 7.27 0 8 Hgh Mab 5 (P) 3hhr(M) [P [5 0 71.36 - - 27
Hgh Hghbp, Site? (P) _[3hhr(D) [V_[185 [0.87 [22.66 22.66 |0 8 Hgh Mab 6 (P) 3hhr(M) [P [5 0 71.36 - - 27
Hgh Hghbp, Sitel (P) [3hhr(D) [E_[186 [0 107.65 [102.43  [5.22 |10 Hgh Mab 7 (P) 3nhr(M) [P [5 0 71.36 - - 27
Hgh Hghbp, Site? (P) _[3hhr(D) [G_[187 [0.34 [26.43 26.43 |0 8 Hgh Mab10 (P) 3hhr(M) [P [5 0 71.36 - - 27
Hgh Hghbp, Site? (P) _[3hhr(D) [S_[188  [-0.2 [14.36 1436 |0 8 Hgh Mab 1 (P) 3hhr(M) [L_[6 1.99 [36.26 - - 27
Hgh Hghbp, Site? (P) _[3hhr(D) [F_[191 [0.19 |- - - 8 Hgh Mab 12 (P) 3hhr(M) [L_[6 0 36.26 - - 27




Appendix B: ASEdb

Hgh Mab 13 (P) 3hhr(M) |L_ |6 0 36.26 27 Hgh Mab 7 (P) hhr(M) |[F_[10 |0 0.09 27
Hgh Mab 14 (P) 3hhr(M) [L_[6 0 36.26 27 Hgh Mab10 (P) 3hhr(M) [F_[10___|-0.71_[0.09 27
Hgh Mab 15 (P) 3hhr(M) [L_[6 0 36.26 27 Hgh Mab 1 (P) 3hhr(M) [D_[11___[0 60.26 27
Hgh Mab 16 (P) 3hhr(M) [L_[6 0 36.26 27 Hgh Mab 12 (P) 3hhr(M) [D_[11___|0 60.26 27
Hgh Mab 17 (P) 3hhr(M) [C_[6 041 [36.26 27 Hgh Mab 13 (P) 3hhr(M) [D_[11___[0 60.26 27
Hgh Mab 18 (P) 3hhr(M) [C_[6 0 36.26 27 Hgh Mab 14 (P) 3hhr(M) [D_[11__|0 60.26 27
Hgh Mab 19 (P) 3hhr(M) [C_[6 0 36.26 27 Hgh Mab 15 (P) 3hhr(M) [D_[11__[0 60.26 27
Hgh Mab 2 (P) 3hhr(M) [C_[6 0 36.26 27 Hgh Mab 16 (P) 3hhr(M) [D_[11___[0 60.26 27
Hgh Mab 20 (P) 3hhr(M) [L_[6 0 36.26 27 Hgh Mab 17 (P) 3hhr(M) [D_[11__|0 60.26 27
Hgh Mab 21 (P) 3hhr(M) [L_[6 0 36.26 27 Hgh Mab 18 (P) 3hhr(M) [D_[11___|0 60.26 27
Hgh Mab 3 (P) 3hhr(M) [L_[6 0 36.26 27 Hgh Mab 19 (P) 3hhr(M) [D_[11__[0 60.26 27
Hgh Mab 4 (P) 3hhr(M) [L_[6 0 36.26 27 Hgh Mab 2 (P) 3hhr(M) [D_[11___|0 60.26 27
Hgh Mab 5 (P) 3hhr(M) [L_[6 0 36.26 27 Hgh Mab 20 (P) 3hhr(M) [D_[1L__|0 60.26 27
Hgh Mab 6 (P) 3hhr(M) [L_[6 0 36.26 27 Hgh Mab 21 (P) 3hhr(M) [D_[1L___|0 60.26 27
Hgh Mab 7 (P) 3hhr(M) [L_[6 0 36.26 27 Hgh Mab 3 (P) 3hhr(M) [D_[1L__|0 60.26 27
Hgh Mab10 (P) 3hhr(M) [L_[6 0 36.26 27 Hgh Mab 4 (P) 3hhr(M) [D_[1L__|0 60.26 27
Hgh Mab 1 (P) 3hhr(M) [S_[7 0 52.45 27 Hgh Mab 5 (P) 3hhr(M) [D_[1L__|0 60.26 27
Hgh Mab 12 (P) 3hhr(M) [S_[7 0 52.45 27 Hgh Mab 6 (P) 3hhr(M) [D_[1L___|0 60.26 27
Hgh Mab 13 (P) 3hhr(M) [S_[7 0 52.45 27 Hgh Mab 7 (P) 3hhr(M) [D_[1L__|0 60.26 27
Hgh Mab 14 (P) 3hhr(M) [S_[7 0 52.45 27 Hgh Mab10 (P) 3hhr(M) [D_[1L___|0 60.26 27
Hgh Mab 15 (P) 3hhr(M) [S_[7 0 52.45 27 Hgh Hprlbp +Zn (P)__[3hhr(M) [N_[12__|-0.29 |59.14 9
Hgh Mab 16 (P) 3hhr(M) [S_[7 0 52.45 27 Hgh Mab 1 (P) 3hhr(M) [N_[12__|0 59.14 27
Hgh Mab 17 (P) 3hhr(M) [S_[7 0 52.45 27 Hgh Mab 12 (P) 3hhr(M) [N_[12__|0 59.14 27
Hgh Mab 18 (P) 3hhr(M) [S_[7 0 52.45 27 Hgh Mab 13 (P) 3hhr(M) [N_[12___|0 59.14 27
Hgh Mab 19 (P) 3hhr(M) [S_[7 0 52.45 27 Hgh Mab 14 (P) 3hhr(M) [N_[12__|0 59.14 27
Hgh Mab 2 (P) 3hhr(M) [S_[7 0 52.45 27 Hgh Mab 15 (P) 3hhr(M) [N_[12__[0 59.14 27
Hgh Mab 20 (P) 3hhr(M) [S_[7 0 52.45 27 Hgh Mab 16 (P) 3hhr(M) [N_[12__[0 59.14 27
Hgh Mab 21 (P) 3hhr(M) [S_[7 0 52.45 27 Hgh Mab 17 (P) 3hhr(M) [N_[12__[0 59.14 27
Hgh Mab 3 (P) 3hhr(M) [S_[7 0 52.45 27 Hgh Mab 18 (P) 3hhr(M) [N_[12__[0 59.14 27
Hgh Mab 4 (P) 3hhr(M) [S_[7 0 52.45 27 Hgh Mab 19 (P) 3hhr(M) [N_[12__[0 59.14 27
Hgh Mab 5 (P) 3hhr(M) [S_[7 0 52.45 27 Hgh Mab 2 (P) 3hhr(M) [N_[12___[2.29 [59.14 27
Hgh Mab 6 (P) 3hhr(M) [S_[7 0 52.45 27 Hgh Mab 20 (P) 3hhr(M) [N_[12__[0 59.14 27
Hgh Mab 7 (P) 3hhr(M) [S_[7 0 52.45 27 Hgh Mab 21 (P) 3hhr(M) [N_[12__[0 59.14 27
Hgh Mab10 (P) 3hhr(M) [S_[7 0 52.45 27 Hgh Mab 3 (P) 3hhr(M) [N_[12___[1.76 _[59.14 27
Hgh Mab 1 (P) 3hhr(M) [R_[8 311 [12162 27 Hgh Mab 4 (P) 3hhr(M) [N_[12__[0 59.14 27
Hgh Mab 1 (P) 3hhr(M) [R_[8 0 121.62 27 Hgh Mab 5 (P) 3hhr(M) [N_[12__[0 59.14 27
Hgh Mab 12 (P) 3hhr(M) [R_[8 0 121.62 27 Hgh Mab 6 (P) 3hhr(M) [N_[12__|0 59.14 27
Hgh Mab 12 (P) 3hhr(M) [R_[8 0 12162 27 Hgh Mab 7 (P) 3hhr(M) [N_[12__|0 59.14 27
Hgh Mab 13 (P) 3hhr(M) [R_[8 0 12162 27 Hgh Mab10 (P) 3hhr(M) [N_[12__|0 59.14 27
Hgh Mab 13 (P) 3hhr(M) [R_[8 0 12162 27 Hgh Mab 1 (P) 3hhr(M) [M_[14__|0 29.43 27
Hgh Mab 14 (P) 3hhr(M) [R_[8 0 12162 27 Hgh Mab 1 (P) 3hhr(M) [M_[14__|0 29.43 27
Hgh Mab 14 (P) 3hhr(M) [R_[8 0 12162 27 Hgh Mab 12 (P) 3hhr(M) [M_[14__|0 29.43 27
Hgh Mab 15 (P) 3hhr(M) [R_[8 >4.050[121.62 27 Hgh Mab 12 (P) 3hhr(M) [M_[14__|0 29.43 27
Hgh Mab 15 (P) 3hhr(M) [R_[8 0 12162 27 Hgh Mab 13 (P) 3hhr(M) [M_[14__|0 29.43 27
Hgh Mab 16 (P) 3hhr(M) [R_[8 0 12162 27 Hgh Mab 13 (P) 3hhr(M) [M_[14__|0 29.43 27
Hgh Mab 16 (P) 3hhr(M) [R_[8 0 12162 27 Hgh Mab 14 (P) 3hhr(M) [M_[14___|1.29 [29.43 27
Hgh Mab 17 (P) 3hhr(M) [R_[8 0 12162 27 Hgh Mab 14 (P) 3hhr(M) [M_[14__|0 29.43 27
Hgh Mab 17 (P) 3hhr(M) [R_[8 0 12162 27 Hgh Mab 15 (P) 3hhr(M) [M_[14__|0 29.43 27
Hgh Mab 18 (P) 3hhr(M) [R_[8 0 121.62 27 Hgh Mab 15 (P) 3hhr(M) [M_[14__|0 29.43 27
Hgh Mab 18 (P) 3hhr(M) [R_[8 0 121.62 27 Hgh Mab 16 (P) 3hhr(M) [M_[14__[0 29.43 27
Hgh Mab 19 (P) 3hhr(M) [R_[8 0 121.62 27 Hgh Mab 16 (P) 3hhr(M) [M_[14__[0 29.43 27
Hgh Mab 19 (P) 3hhr(M) [R_[8 0 121.62 27 Hgh Mab 17 (P) 3hhr(M) [M_[14__[0 29.43 27
Hgh Mab 2 (P) 3hhr(M) [R_[8 >3.640[121.62 27 Hgh Mab 17 (P) 3hhr(M) [M_[14___[0 29.43 27
Hgh Mab 2 (P) 3hhr(M) [R_[8 0 121.62 27 Hgh Mab 18 (P) 3hhr(M) [M_[14__[0 29.43 27
Hgh Mab 20 (P) 3hhr(M) [R_[8 0 121.62 27 Hgh Mab 18 (P) 3hhr(M) [M_[14__[0 29.43 27
Hgh Mab 20 (P) 3hhr(M) [R_[8 0 121.62 27 Hgh Mab 19 (P) 3hhr(M) [M_[14__[0 29.43 27
Hgh Mab 21 (P) 3hhr(M) [R_[8 0 121.62 27 Hgh Mab 19 (P) 3hhr(M) [M_[14__[0 29.43 27
Hgh Mab 21 (P) 3hhr(M) [R_[8 0 121.62 27 Hgh Mab 2 (P) 3hhr(M) [M_[14__[0 29.43 27
Hgh Mab 3 (P) 3hhr(M) [R_[8 27 |12162 27 Hgh Mab 2 (P) 3hhr(M) [M_[14__[0 29.43 27
Hgh Mab 3 (P) 3hhr(M) [R_[8 0 121.62 27 Hgh Mab 20 (P) 3hhr(M) [M_[14__[0 29.43 27
Hgh Mab 4 (P) 3hhr(M) [R_[8 0 121.62 27 Hgh Mab 20 (P) 3hhr(M) [M_[14___[0 29.43 27
Hgh Mab 4 (P) 3hhr(M) [R_[8 0 121.62 27 Hgh Mab 21 (P) 3hhr(M) [M_[14___[0 29.43 27
Hgh Mab 5 (P) 3hhr(M) [R_[8 0 121.62 27 Hgh Mab 21 (P) 3hhr(M) [M_[14__|0 29.43 27
Hgh Mab 5 (P) 3hhr(M) [R_[8 0 12162 27 Hgh Mab 3 (P) 3hhr(M) [M_[14__|0 29.43 27
Hgh Mab 6 (P) 3hhr(M) [R_[8 0 12162 27 Hgh Mab 3 (P) 3hhr(M) [M_[14__|0 29.43 27
Hgh Mab 6 (P) 3hhr(M) [R_[8 0 12162 27 Hgh Mab 4 (P) 3hhr(M) [M_[14__|0 29.43 27
Hgh Mab 7 (P) 3hhr(M) [R_[8 0 12162 27 Hgh Mab 4 (P) 3hhr(M) [M_[14__|0 29.43 27
Hgh Mab 7 (P) 3hhr(M) [R_[8 0 12162 27 Hgh Mab 5 (P) 3hhr(M) [M_[14__|0 29.43 27
Hgh Mab10 (P) 3hhr(M) [R_[8 0 12162 27 Hgh Mab 5 (P) 3hhr(M) [M_[14__|0 29.43 27
Hgh Mab10 (P) 3hhr(M) [R_[8 0 12162 27 Hgh Mab 6 (P) 3hhr(M) [M_[14__|0 29.43 27
Hgh Mab 1 (P) 3hhr(M) [C_[9 0 1472 27 Hgh Mab 6 (P) 3hhr(M) [M_[14__|0 29.43 27
Hgh Mab 12 (P) 3hhr(M) [C_|9 0 1472 27 Hgh Mab 7 (P) 3hhr(M) [M_[14__|0 29.43 27
Hgh Mab 13 (P) 3hhr(M) [C_[9 0 1472 27 Hgh Mab 7 (P) 3hhr(M) [M_[14__|0 29.43 27
Hgh Mab 14 (P) 3hhr(M) [L_[9 0 1472 27 Hgh Mab10 (P) 3hhr(M) [M_[14__|0 29.43 27
Hgh Mab 15 (P) 3hhr(M) [L_[9 0 1472 27 Hgh Mab10 (P) 3hhr(M) [M_[14__|0 29.43 27
Hgh Mab 16 (P) 3hhr(M) [L_[9 0 1472 27 Hgh Hprlbp +Zn (P)__[3hhr(M) [L_[15___|0 106.35 9
Hgh Mab 17 (P) 3hhr(M) [L_[9 0 1472 27 Hgh Mab 1 (P) 3hhr(M) [L_[15___[0 106.35 27
Hgh Mab 18 (P) 3hhr(M) [L_[9 0 14.72 27 Hgh Mab 12 (P) 3hhr(M) [L_[15___[0 106.35 27
Hgh Mab 19 (P) 3hhr(M) [L_[9 0 1472 27 Hgh Mab 13 (P) 3hhr(M) [L_[15___[0 106.35 27
Hgh Mab 2 (P) 3hhr(M) [L_[9 0 1472 27 Hgh Mab 14 (P) 3hhr(M) [L_[15___[0 106.35 27
Hgh Mab 20 (P) 3hhr(M) [L_[9 0 1472 27 Hgh Mab 15 (P) 3hhr(M) [L_[15___[0 106.35 27
Hgh Mab 21 (P) 3hhr(M) [L_[9 0 1472 27 Hgh Mab 16 (P) 3hhr(M) [L_[15___[0 106.35 27
Hgh Mab 3 (P) 3hhr(M) [L_[9 0 1472 27 Hgh Mab 17 (P) 3hhr(M) [L_[15___[0 106.35 27
Hgh Mab 4 (P) 3hhr(M) [C_[9 0 14.72 27 Hgh Mab 18 (P) 3hhr(M) [L_[15___[0 106.35 27
Hgh Mab 5 (P) 3hhr(M) [L_[9 0 14.72 27 Hgh Mab 19 (P) 3hhr(M) [L_[15___[0 106.35 27
Hgh Mab 6 (P) 3hhr(M) [L_[9 0 14.72 27 Hgh Mab 2 (P) 3hhr(M) [L_[15___[0 106.35 27
Hgh Mab 7 (P) 3hhr(M) [L_[9 0 14.72 27 Hgh Mab 20 (P) 3hhr(M) [L_[15__[0 106.35 27
Hgh Mab10 (P) 3hhr(M) [C_|9 0 1472 27 Hgh Mab 21 (P) 3hhr(M) [L_[15___|0 106.35 27
Hgh Hprlbp +zn (P)__[3hhr(M) [F_[10___|0 0.09 9 Hgh Mab 3 (P) 3hhr(M) [L_[15___|0 106.35 27
Hgh Hpribp +Zn (P)_[3hhr(M) [F_[10__|0 0.09 9 Hgh Mab 4 (P) 3hhr(M) [L_[15___|0 106.35 27
Hgh Mab 1 (P) 3hhr(M) [F_[10__[0 0.09 27 Hgh Mab 5 (P) 3hhr(M) [L_[15___|0 106.35 27
Hgh Mab 12 (P) 3hhr(M) [F_[10__[0 0.09 27 Hgh Mab 6 (P) 3hhr(M) [L_[15___|0 106.35 27
Hgh Mab 13 (P) 3hhr(M) [F_[10__[0 0.09 27 Hgh Mab 7 (P) 3hhr(M) [L_[15___|0 106.35 27
Hgh Mab 14 (P) 3hhr(M) [F_[10__[0 0.09 27 Hgh Mab10 (P) 3hhr(M) [L_[15___|0 106.35 27
Hgh Mab 15 (P) 3hhr(M) [F_[10___[0.41_[0.09 27 Hgh Hprlbp +Zn (P)__|3hhr(M) [R_[16___|0 93.51 9
Hgh Mab 16 (P) 3hhr(M) [F_[10__[0 0.09 27 Hgh Mab 1 (P) 3hhr(M) [R_[16___|0 93.51 27
Hgh Mab 17 (P) 3hhr(M) [F_[10___[0.41_[0.09 27 Hgh Mab 12 (P) 3hhr(M) [R_[16___|0 93.51 27
Hgh Mab 18 (P) 3hhr(M) [F_[10__[0 0.09 27 Hgh Mab 13 (P) 3hhr(M) [R_[16___|0 93.51 27
Hgh Mab 19 (P) 3hhr(M) [F_[10__[0 0.09 27 Hgh Mab 14 (P) 3hhr(M) [R_[16___|0 93.51 27
Hgh Mab 2 (P) shhr(M) [F_[10__[0 0.09 27 Hgh Mab 15 (P) 3hhr(M) [R_[16___[0 93.51 27
Hgh Mab 20 (P) 3hhr(M) [F_[10__[0 0.09 27 Hgh Mab 16 (P) 3hhr(M) [R_[16___[0 93.51 27
Hgh Mab 21 (P) 3hhr(M) [F_[10__[0 0.09 27 Hgh Mab 17 (P) 3hhr(M) [R_[16___[0 93.51 27
Hgh Mab 3 (P) 3hhr(M) [F_[10__[0 0.09 27 Hgh Mab 18 (P) 3hhr(M) [R_[16___[0 93.51 27
Hgh Mab 4 (P) 3hhr(M) [F_[10__[0 0.09 27 Hgh Mab 19 (P) 3hhr(M) [R_[16___[0 93.51 27
Hgh Mab 5 (P) 3hhr(M) [F_[10__[0 0.09 27 Hgh Mab 2 (P) 3hhr(M) [R_[16 __[>3.640]93.51 27
Hgh Mab 6 (P) 3hhr(M) [F_[10__[0 0.09 27 Hgh Mab 20 (P) 3hhr(M) [R_[16___[0 93.51 27




Appendix B: ASEdb

Hgh Mab 21 (P) 3hhr(M) |R_[16 |0 9351 |- - 27 Hgh Mab 2 (P) hhr(M) [T |27 |0 0.04
Hgh Mab 3 (P) 3hhr(M) [R_ 16 [>3.640[9351 |- - 27 Hgh Mab 20 (P) 3hhr(M) [T_[27___[0.64 [0.04
Hgh Mab 4 (P) 3hhr(M) [R_[16___[0 9351 |- - 27 Hgh Mab 21 (P) 3hhr(M) [T_[27___|0 0.04
Hgh Mab 5 (P) 3hhr(M) [R_[16___[0 9351 |- - 27 Hgh Mab 3 (P) 3hhr(M) [T_[27__|0 0.04
Hgh Mab 6 (P) 3hhr(M) [R_[16___[0 9351 |- - 27 Hgh Mab 4 (P) 3hhr(M) [T_[27___[1.14_[0.04
Hgh Mab 7 (P) 3hhr(M) [R_[16___[0 9351 |- - 27 Hgh Mab 5 (P) 3hhr(M) [T_[27___[1.35_[0.04
Hgh Mab10 (P) 3hhr(M) [R_[16___[0 9351 |- - 27 Hgh Mab 6 (P) 3hhr(M) [T_[27__|0 0.04
Hgh Hpribp +Zn (P)__|[3hhr(M) [H_[18_ [2.88[103.16 |- - 9 Hgh Mab 1 (P) 3hhr(M) [Y_[28 |0 7.7
Hgh Hpribp -zn (P) __[3hhr(M) [H_[18__[0.18 [103.16 |- - 9 Hgh Mab 15 (P) 3hhr(M) [Y_[28___|0 7.7
Hgh Mab 1 (P) 3hhr(M) [H_[18___[0 10316 |- - 27 Hgh Mab 18 (P) 3hhr(M) [Y_[28___|0 7.7
Hgh Mab 15 (P) 3hhr(M) [H_[18 [0 10316 |- B 27 Hgh Mab 19 (P) 3hhr(M) [Y_[28 [0 7.7
Hgh Mab 18 (P) 3hhr(M) [H_[18___[0 10316 |- B 27 Hgh Mab 2 (P) 3hhr(M) [Y_[28 |0 7.7
Hgh Mab 19 (P) 3hhr(M) [H_[18___[0 10316 |- - 27 Hgh Mab 20 (P) 3hhr(M) [Y_[28 |0 77
Hgh Mab 2 (P) 3hhr(M) [H_[18___[0 10316 |- - 27 Hgh Mab 21 (P) 3hhr(M) [Y_[28 |0 77
Hgh Mab 20 (P) 3hhr(M) [H_[18___[0 10316 |- - 27 Hgh Mab 3 (P) 3hhr(M) [Y_[28 |0 77
Hgh Mab 21 (P) 3hhr(M) [H_[18___[0 10316 |- - 27 Hgh Mab 4 (P) 3hhr(M) [Y_[28 |0 77
Hgh Mab 3 (P) 3hhr(M) [H_[18___[0 10316 |- - 27 Hgh Mab 5 (P) 3hhr(M) [Y_[28 |0 77
Hgh Mab 4 (P) 3hhr(M) [H_[18___[0 10316 |- - 27 Hgh Mab 6 (P) 3hhr(M) [Y_[28 |0 77
Hgh Mab 5 (P) 3hhr(M) [H_[18___[0 10316 |- - 27 Hgh Mab 1 (P) 3hhr(M) [Q_[29 [0 79.3
Hgh Mab 6 (P) 3hhr(M) [H_[18___[0 10316 |- - 27 Hgh Mab 15 (P) 3hhr(M) [Q_[29 |0 79.3
Hgh Hpribp +Zn (P)_[3hhr(M) [R_[18__ |0 64.6 B - 9 Hgh Mab 18 (P) 3hhr(M) [Q_[29 [0 79.3
Hgh Mab 1 (P) 3hhr(M) [R_[19__[0 64.6 B - 27 Hgh Mab 19 (P) 3hhr(M) [Q_[29___[0 79.3
Hgh Mab 15 (P) 3hhr(M) [R_[19__[0 64.6 B - 27 Hgh Mab 2 (P) 3hhr(M) [Q_[29___[0 79.3
Hgh Mab 18 (P) 3hhr(M) [R_[19 [0 64.6 - - 27 Hgh Mab 20 (P) 3hhr(M) [Q_[29 |0 793
Hgh Mab 19 (P) 3hhr(M) [R_[19___[0 64.6 - - 27 Hgh Mab 21 (P) 3hhr(M) [Q_[29___[0 793
Hgh Mab 2 (P) 3hhr(M)[R_[19 [0 64.6 - - 27 Hgh Mab 3 (P) 3hhr(M) [Q_[29 [0 793
Hgh Mab 20 (P) 3hhr(M)[R_[19 [0 64.6 - - 27 Hgh Mab 4 (P) 3hhr(M) [Q_[29 [0 793
Hgh Mab 21 (P) 3hhr(M) [R_[19 [0 64.6 - - 27 Hgh Mab 5 (P) 3hhr(M) [Q_[29 [0 793
Hgh Mab 3 (P) 3hhr(M) [R_[19 [0 64.6 B - 27 Hgh Mab 6 (P) 3hhr(M) [Q_[29 [0 793
Hgh Mab 4 (P) 3hhr(M) [R_[19 [0 64.6 B - 27 Hgh Mab 1 (P) 3hhr(M) [E_[30___[0 1933
Hgh Mab 5 (P) 3hhr(M) [R_[19 [0 64.6 B - 27 Hgh Mab 15 (P) 3hhr(M) [E_[30___[0 1933
Hgh Mab 6 (P) 3hhr(M) [R_[19 [0 64.6 B - 27 Hgh Mab 18 (P) 3hhr(M) [E_[30___[0 1933
Hgh Mab 1 (P) 3hhr(M) [C_[20__[0 028 B - 27 Hgh Mab 19 (P) 3hhr(M) [E_[30___[0 1933
Hgh Mab 15 (P) 3hhr(M) [C_[20__[0 028 B - 27 Hgh Mab 2 (P) 3hhr(M) [E_[30___[0 1933
Hgh Mab 18 (P) 3hhr(M) [L_[20__[0 028 B - 27 Hgh Mab 20 (P) 3hhr(M) [E_[30___[0 1933
Hgh Mab 19 (P) 3hhr(M) [L_[20___[0 028 B B 27 Hgh Mab 21 (P) 3hhr(M) [E_[30__|0 49.33
Hgh Mab 2 (P) 3hhr(M) [L_[20__[0 028 B - 27 Hgh Mab 3 (P) 3hhr(M) [E_[30___|0 2933
Hgh Mab 20 (P) 3hhr(M) [C_[20__[0 028 B B 27 Hgh Mab 4 (P) 3hhr(M) [E_[30___|0 2933
Hgh Mab 21 (P) 3hhr(M) [C_[20__[0 028 B B 27 Hgh Mab 5 (P) 3hhr(M) [E_[30___|0 2933
Hgh Mab 3 (P) 3hhr(M) [C_[20___[0 028 B B 27 Hgh Mab 6 (P) 3hhr(M) [E_[30___|0 2933
Hgh Mab 4 (P) 3hhr(M) [C_[20__[0 028 B B 27 Hgh Mab 1 (P) 3hhr(M) [F_[3L__|0 93
Hgh Mab 5 (P) 3hhr(M) [C_[20__[0 028 B B 27 Hgh Mab 15 (P) 3hhr(M) [F_[3L___|0 93
Hgh Mab 6 (P) 3hhr(M) [C_[20___[0 028 B B 27 Hgh Mab 18 (P) 3hhr(M) [F_[3L___|0 93
Hgh Hpribp +Zn (P)__[3hhr(M) [H_|21___|2.64 |2835 |- B 9 Hgh Mab 19 (P) 3hhr(M) [F_[3L__|0 93
Hgh Hpribp -zn (P) _[3hhr(M) [H_|2L___|-0.18_|28.35 |- B 9 Hgh Mab 2 (P) 3hhr(M) [F_[3L___|0 93
Hgh Mab 1 (P) 3hhr(M) [H_[21__[0 2835 |- B 27 Hgh Mab 20 (P) 3hhr(M) [F_[3L___|0 93
Hgh Mab 15 (P) 3hhr(M) [H_[21__[0 2835 |- B 27 Hgh Mab 21 (P) 3hhr(M) [F_[3L__|0 93
Hgh Mab 18 (P) 3hhr(M) [H_[21__[0 2835 |- B 27 Hgh Mab 3 (P) 3hhr(M) [F_[3L___|0 93
Hgh Mab 19 (P) 3hhr(M) [H_[21__[0 2835 |- B 27 Hgh Mab 4 (P) 3hhr(M) [F_[31__|0 93
Hgh Mab 2 (P) 3hhr(M) [H_[21___[0 2835 |- B 27 Hgh Mab 5 (P) 3hhr(M) [F_[31___[0 93
Hgh Mab 20 (P) 3hhr(M) [H_[21__[0 2835 |- - 27 Hgh Mab 6 (P) 3hhr(M) [F_[31__[0 93
Hgh Mab 21 (P) 3hhr(M) [H_[21__[0 2835 |- - 27 Hgh Mab 1 (P) 3hhr(M) [E_[32__[0 213
Hgh Mab 3 (P) 3hhr(M) [H_[21__[0 2835 |- - 27 Hgh Mab 11 (P) 3hhr(M) [E_[32___[0 213
Hgh Mab 4 (P) 3hhr(M) [H_[21__[0 2835 |- - 27 Hgh Mab 15 (P) 3hhr(M) [E_[32___[0 213
Hgh Mab 5 (P) 3hhr(M) [H_[21__[0 2835 |- - 27 Hgh Mab 18 (P) 3hhr(M) [E_[32___[0 213
Hgh Mab 6 (P) 3hhr(M) [H_[21___[0 2835 |- - 27 Hgh Mab 19 (P) 3hhr(M) [E_[32___[0 213
Hgh Mab 1 (P) 3hhr(M) [Q_[22__[0 56.68 |- - 27 Hgh Mab 2 (P) 3hhr(M) [E_[32___[0 213
Hgh Mab 15 (P) 3hhr(M) [Q_[22__[0 58.68 |- - 27 Hgh Mab 20 (P) 3hhr(M) [E_[32___[0.41_[21.3
Hgh Mab 18 (P) 3hhr(M) [Q_[22__[0 58.68 |- - 27 Hgh Mab 21 (P) 3hhr(M) [E_[32___[0 213
Hgh Mab 19 (P) 3hhr(M) [Q_[22__[0 5868 |- - 27 Hgh Mab 3 (P) 3hhr(M) [E_[32___[0 213
Hgh Mab 2 (P) 3hhr(M) [Q_[22__[0 58.68 |- B 27 Hgh Mab 4 (P) 3hhr(M) [E_[32__[0.81 [21.3
Hgh Mab 20 (P) 3hhr(M) [Q_[22__[0 58.68 |- B 27 Hgh Mab 5 (P) 3hhr(M) [E_[32__[0.41 [21.3
Hgh Mab 21 (P) 3hhr(M) [Q_[22___[0 58.68 |- B 27 Hgh Mab 6 (P) 3hhr(M) [E_[32__ |-0.71 [21.3
Hgh Mab 3 (P) 3hhr(M) [Q_[22___[0 58.68 |- B 27 Hgh Mab 11 (P) 3hhr(M) [E_[33__|0 87.99
Hgh Mab 4 (P) 3hhr(M) [Q_[22___[0 58.68 |- B 27 Hgh Mab 18 (P) 3hhr(M) [E_[33___|0 87.99
Hgh Mab 5 (P) 3hhr(M) [Q_[22___[0 58.68 |- B 27 Hgh Mab 19 (P) 3hhr(M) [E_[33___|0 87.99
Hgh Mab 6 (P) 3hhr(M) [Q_[22___[0 58.68 |- B 27 Hgh Mab 20 (P) 3hhr(M) [E_[33__|0 87.99
Hgh Mab 1 (P) 3hhr(M) [L_[23___[0 054 B B 27 Hgh Mab 21 (P) 3hhr(M) [E_[33___|0 87.99
Hgh Mab 15 (P) 3hhr(M) [C_[23___[0 054 B B 27 Hgh Mab 4 (P) 3hhr(M) [E_[33___|0 87.99
Hgh Mab 18 (P) 3hhr(M) [C_[23___[0 054 B B 27 Hgh Mab 5 (P) 3hhr(M) [E_[33__|0 87.99
Hgh Mab 19 (P) 3hhr(M) [C_[23___[0 054 B B 27 Hgh Mab 6 (P) 3hhr(M) [E_[33___|0 87.99
Hgh Mab 2 (P) 3hhr(M) [C_[23___[0 054 B B 27 Hgh Mab 11 (P) 3hhr(M) [Y_[35___|0 110.69
Hgh Mab 20 (P) 3hhr(M) [C_[23___[0 054 B B 27 Hgh Mab 18 (P) 3hhr(M) [Y_[35___|0 110.69
Hgh Mab 21 (P) shhr(M) [L_[23__[0 054 B B 27 Hgh Mab 19 (P) 3hhr(M) [Y_[35___|0 110.69
Hgh Mab 3 (P) shhr(M) [L_[23___[0 054 - B 27 Hgh Mab 20 (P) 3hhr(M) [Y_[35___|0 110.69
Hgh Mab 4 (P) 3hhr(M) [L_[23___[0 054 B - 27 Hgh Mab 21 (P) 3hhr(M) [Y_[35___[0 110.69
Hgh Mab 5 (P) 3hhr(M) [L_[23___[0 054 B - 27 Hgh Mab 4 (P) 3hhr(M) [Y_[35___[0 110.69
Hgh Mab 6 (P) 3hhr(M) [L_[23___[0 054 B - 27 Hgh Mab 5 (P) 3hhr(M) [Y_[35___[0 110.69
Hgh Hpribp +2n (P)_[3hhr(M) [F_ |25 [1.14_[9528 |- - 9 Hgh Mab 6 (P) 3hhr(M) [Y_[35___[0 110.69
Hgh Mab 1 (P) 3hhr(M) [F_[25___[0 9528 |- - 27 Hgh Mab 11 (P) 3hhr(M) [1__[36 [0 017
Hgh Mab 15 (P) 3hhr(M) [F_[25___[0 9528 |- - 27 Hgh Mab 18 (P) 3hhr(M) [I_[36___[0.64 [017
Hgh Mab 18 (P) 3hhr(M) [F_[25__[0 9528 |- - 27 Hgh Mab 19 (P) Shhr(M) [T [36_ [1.99 [047
Hgh Mab 19 (P) 3hhr(M) [F_[25__[0 9528 |- - 27 Hgh Mab 20 (P) Shhr(M) [I__[36__[1.35_[047
Hgh Mab 2 (P) 3hhr(M) [F_[25__[0 95.28 |- - 27 Hgh Mab 21 (P) 3hhr(M) [I__[36___[0.64 [0.17
Hgh Mab 20 (P) 3hhr(M) [F_[25___[0 95.28 |- - 27 Hgh Mab 4 (P) 3hhr(M) [I__[36__ [>8.640[0.17
Hgh Mab 21 (P) 3hhr(M) [F_[25___[0 95.28 |- - 27 Hgh Mab 5 (P) Shhr(M) [1I_ (36 [3.11_[047
Hgh Mab 3 (P) 3hhr(M) [F_[25___[0 95.28 |- - 27 Hgh Mab 6 (P) 3hhr(M) [1__[36__|-0.71_[017
Hgh Mab 4 (P) 3hhr(M) [F_[25___|0 95.28 |- - 27 Hgh Mab 11 (P) 3hhr(M) [K_[38__|0 103.02
Hgh Mab 5 (P) 3hhr(M) [F_[25___[0 95.28 |- - 27 Hgh Mab 18 (P) 3hhr(M) [K_[38___|1.35_[103.02
Hgh Mab 6 (P) 3hhr(M) [F_[25___[0 95.28 |- - 27 Hgh Mab 19 (P) 3hhr(M) [K_[38__|0 103.02
Hgh Hpribp +Zn (P)_[3hhr(M) [D_|26 __[0.38 |47.64 |- - 9 Hgh Mab 20 (P) 3hhr(M) [K_[38__|0 103.02
Hgh Mab 1 (P) 3hhr(M) [D_[26___|0 4764 |- - 27 Hgh Mab 21 (P) 3hhr(M) [K_[38__|0 103.02
Hgh Mab 15 (P) 3hhr(M) [D_[26___|0 4764 |- - 27 Hgh Mab 4 (P) 3hhr(M) [K_[38__|0 103.02
Hgh Mab 18 (P) 3hhr(M) [D_[26___|0 A E - 27 Hgh Mab 5 (P) 3hhr(M) [K_[38__|0 103.02
Hgh Mab 19 (P) 3hhr(M) [D_[26___|0 A E - 27 Hgh Mab 6 (P) 3hhr(M) [K_[38__|0 103.02
Hgh Mab 2 (P) 3hhr(M) [D_[26___|0 4764 |- - 27 Hgh Mab 11 (P) 3hhr(M) [E_[39___|0 133.68
Hgh Mab 20 (P) 3hhr(M) [D_[26___|0 A E - 27 Hgh Mab 18 (P) 3hhr(M) [E_[39__ [1.99 [133.68
Hgh Mab 21 (P) 3hhr(M) [D_[26___|0 4764 |- - 27 Hgh Mab 19 (P) 3hhr(M) [E_[39__|0 133.68
Hgh Mab 3 (P) 3hhr(M) [D_[26__[0 4764 |- - 27 Hgh Mab 20 (P) 3hhr(M) [E_[39___|0 133.68
Hgh Mab 4 (P) 3hhr(M) [D_[26__[0 4764 |- B 27 Hgh Mab 21 (P) 3hhr(M) [E_[39___[0 133.68
Hgh Mab 5 (P) 3hhr(M) [D_[26__[0 764 |- - 27 Hgh Mab 4 (P) 3hhr(M) [E_[39__[1.76 [133.68
Hgh Mab 6 (P) 3hhr(M) [D_[26__[0 764 |- - 27 Hgh Mab 5 (P) 3hhr(M) [E_[39__ [3.11 [133.68
Hgh Mab 1 (P) 3hhr(M) [T_[27 [0 0.04 - - 27 Hgh Mab 6 (P) 3hhr(M) [E_[39__[0 133.68
Hgh Mab 15 (P) 3hhr(M) [T_[27 [0 0.04 - - 27 Hgh Mab 11 (P) 3hhr(M) [Q_[40___[0 59.67
Hgh Mab 18 (P) 3hhr(M) [T_[27 [0 0.04 - - 27 Hgh Mab 18 (P) 3hhr(M) [Q_[40__[0.64 [59.67
Hgh Mab 19 (P) 3hhr(M) [T_[27 1,99 _[0.04 - - 27 Hgh Mab 19 (P) 3hhr(M) [Q_[40___[0 59.67




Appendix B: ASEdb

hhr(M) |S |51 0 18.03 - 27
Hgh Mab 20 (P) 3hhrM)[Q [40 o |59.67 z Hgh miﬁgﬁg ghhrEM; o e o T >
Hgh Mab 21 (P) 3hhr(M) [Q 40 0 59.67 >7 th Mab10 (P) 3hhr(M) [S |51 0 18.03 - 27
Hah Mab 4 (P) 3hhr(M) |Q 140 1064 |59.67 27 Fgh Mab 11 (P) 3hhr(M) [L_[52 [0 108.75 |- 27
Hgh Mab 5 (P) nhr(M) fQ {40  |0.41 [59.67 27 Hgh Mab 12 (P) Shhr(M) [L_[52_ [0 10875 |- 27
Hgh Mab 6 (P) 3hhr(M) [Q 40 0 59.67 57 Fgh Mab 13 (P) 3hhr(M) [L_ |52 0 108.75 - 27
Hgh Mab 11 (P) 3hhr(M) [Y {42 0 135.59 57 Fgh Mab 14 (P) 3hhr(M) [L_ |52 0 108.75 - 27
Hgh Mab 18 (P) 3hhr(M) [Y {42 0 135.59 57 Fgh Mab 16 (P) 3hhr(M) [L_ |52 0 108.75 - 27
Hgh Mab 19 (P) 3hhr(M) [Y {42 0 135.59 >7 Fgh Mab 18 (P) 3hhr(M) [L_ |52 0 108.75 - 27
Hgh Mab 20 (P) 3hhr(M) [Y {42 0 135.59 >7 Fgh Mab 19 (P) 3hhr(M) [L_ |52 0 108.75 - 27
Hgh Mab 21 (P) Shhr(M) [Y_[42__[0 13559 57 Figh Mab 20 (P) 3nhr(M) [L_[52__|0 108.75 |- 2
Hoh Mab 4 (P) shhr(M) [Y_[42 |0 e 27 Hgh Mab 21 (P) 3hhr(M) [L_[52__[0 10875 |- 2
Hoh Mab5 (P) shhr(M) [Y [42 |0 5% 27 Fgh Mab 4 (P) 3hhr(M) [L_[52 |0 10875 |- 2
Hgh Mab 6 (P) shhr(M) [Y_[42 {176 [13559 5 Figh Mab5 (P) 3hhr(M) [L_ 52 [0 10875 |- 27
Hghbp Mab12b8 (P) 3nhr(M) [E_[42__|-052 [18.04 3 Fah b6 (P) 3hhr(M) [L_[52__ |0 10875 |- 2
Hghbp Mab13el (P) 3nhr(M) [E_[42__|-081 [18.04 3 Fiah Mab7 () 3hhr(M) [L_[52__ |0 10875 |- 2
Hghbp Mab263 (P) 3nhr(M) [E_[42__|-011 [18.04 3 Fiah Mab10 (P) 3hhr(M) [L_[52__|0 10875 |- 2
Hghbp Mab3b7 (P) 3nhr(M) [E_[42__|-054 [18.04 2 o Fipribp 20 ) T3y [F T80 Jo2i o861 |- 9
Hghbp Mab3d9 (P) 3hhr(M) [E |42 -0.15 [18.04 3 Hgh Mab 11 (P) 3hhr(M) [F |54 0 28.64 - 27
Hghbp Mab5 (P) 3hhr(M) [E |42 -02  [18.04 >7 Hgh Mab 12 (P) 3hhr(M) [F |54 0 28.64 - 27
Hgh Mab 11 (P) 3hhr(M) [S 143 0 47.23 >7 Hgh Mab 13 (P) 3hhr(M) [F |54 0 28.64 - 27
Hgh Mab 18 (P) 3hhr(M) [S 143 0 47.23 >7 Hgh Mab 14 (P) 3hhr(M) [F |54 0 28.64 - 27
Hgh Mab 19 (P) 3hhr(M) [S 143 0 47.23 >7 Hgh Mab 16 (P) 3hhr(M) [F |54 0 28.64 - 27
Hgh Mab 20 (P) 3hhr(M) [S 143 0 47.23 >7 Hgh Mab 17 (P) 3hhr(M) [F |54 0 28.64 - 27
Hgh Mab 21 (P) 3hhr(M) [S |43 0 47.23 >7 Hgh Mab 18 (P) 3hhr(M) [F |54 0 28.64 - 27
Hgh Mab 4 (P) 3hhr(M) [S |43 0 47.23 >7 Fgh Mab 19 (P) 3hhr(M) [F |54 0 28.64 - 27
Hgh Mab 5 (P) 3hhr(M) [S {43 0 47.23 >7 Fgh Mab 20 (P) 3hhr(M) [F |54 0 28.64 - 27
Hgh Mab 6 (P) 3hhr(M) [S {43 0.41 |47.23 >7 Hgh Mab 21 (P) 3hhr(M) [F |54 0 28.64 - 27
Hgh Mab 11 (P) 3hhr(M) [F |44 0 178 >7 Hh Mab 4 (P) 3hhr(M) [F 54 0 28.64 - 27
Hgh Mab 18 (P) 3hhr(M) [F 44 0 178 >7 Hoh Mab 5 (P) 3hhr(M) [F 54 0 28.64 - 27
Hgh Mab 19 (P) 3hhr(M) [F |44 0 178 >7 Hoh Mab 6 (P) 3hhr(M) [F 54 0 28.64 - 27
Hgh Mab 20 (P) 3hhr(M) [F |44 0 178 >7 Hoh Mab 7 (P) 3hhr(M) [F_[54 0 28.64 - 27
Hgh Mab 21 (P) 3hhr(M) [F |44 0 178 >7 Hh Mab10 (P) 3hhr(M) [F_[54 0 28.64 - 27
Hgh Mab 4 (P) 3hhr(M) [F {44 [0 178 = Figh Hpribp +Zn (P) _|3hhr(M) [S |55 [0.24 [031 - 9
Hgh Mab5 (P) 3hhr(M) [F_[44__ |>3640[1.78 > Hah Mab 11 (P) 3hhr(M)[S_[55___[0 031 - 27
Hoh Mab 6 (P) 3hhr(M) [F_[44_[>3640[1.78 Z th b 126 vy [s 155 To 031 " 77
Hghbp Mab12b8 (P) shhr(M) [E_[44  [-036 [6548 3 th Mab 13 (P) 3hhr(M) [S_[55___[0 031 - 21
Fighbp Mabisel (F)  IShhr(M)IE [44 |-0.1 16545 3 Figh Mab 14 (7) M) [s 185 o oat |- 27
Hghbp Mab263 (P) shhr(M) [E_[44_[0.09 [65.48 3 Figh Mab 16 (P) 3hhr(M)[S_[55___|0 031 - 21
Hghbp Mab3b7 (P) shhr(M) [E_[44__[0.28 [65.48 3 Figh Mab 17 (P) 3hhr(M)[S_[55___|0 031 - 21
Hghbp Mab3d9 (P) shhr(M) [E_[44__[0.24 [65.48 3 Figh Mab 7 (P) 3hhr(M)[S_[55___|0 031 - 21
Hghbp Mabs (P) shhr(M) [E_[44__[0.52[65.48 > Figh Mab10 (P) 3hhr(M)[S_[55___|0 031 - 21
Hoh Mab 11 (P) 3nhr(M) [K_[45__[0 583 z o Fipribp 70 ) [annrv) [ 86 02 [s655 |- 9
Hgh Mab 18 (P) 3hhr(M) [K 45 [0 58.3 > Figh Mab 11 (P) 3hhr(M) [E_[56___|0 50.95 |- 21
Hgh Mab 19 (P) 3hhr(M) [K {45 [0 58.3 > Figh Mab 12 () 3hhr(M) [E_[56___|0 50.95 |- 21
Hgh Mab 20 (P) 3hhr(M) [K {45 [0 58.3 > Figh Mab 13 () 3hhr(M) [E_[56___|0 50.95 |- 21
Hgh Mab 21 (P) 3hhr(M) [K {45 [0 58.3 > Figh Mab 14 () 3hhr(M) [E_[56___|0 50.95 |- 21
Hgh Mab 4 (P) shhr(M) [K 45 [1.76 [583 > Figh Mab 16 () 3hhr(M) [E_[56___|0 50.95 |- 21
Hoh Mab 5 (P) 3nhr(M) [K_[45___[0.94 [58.3 > Figh Mab 17 (P) 3hhr(M) [E_[56___|0 5095 |- 27
Hgh Mab 6 (P) 3hhr(M) [K_[45 >3.640(58.3 57 Fgh Mab 7 (P) 3hhr(M) [E_[56 0 59.95 - 27
Hoh Mab 11 (P) 3nhr(M) |Q 146 |0 o 27 Hh Mab10 (P) 3hhr(M) [E_[56 [0 5095 |- 27
Figh Mab 16 (P) 3hhr(M)[Q [46 [0 [127.18 = Fin Hprlbp +Zn (P) _[shhr(M) [S_[57 __[0.08_[508 |- 9
Hah Mab 19 (P) 3hhr(M) |Q 146 |0 o 27 Hh Mab 11 (P) 3hhr(M) [S[57 [0 50.8 - 27
Hah Mab 20 (P) 3hhr(M) |Q 146 |0 s 27 Hh Mab 12 (P) 3hhr(M) [S[57 [0 50.8 - 27
Figh Mab2l (F)  [3nhi(M)[Q [46 [0 [10718 57 o MebI3(P)  [am(M)[S [57 [0 [so8 |- 7
Hgh Mab 4 (7) Sl e e Lot a7 b Mab 14 (F) Shhr)[S 157 Jo  [s08 |- 2z
Hgh Mab 5 (P) shhr(M) [Q [46 [0 127.18 57 Fgh Mab 16 (P) shhr(M) [S 57 [0 50.8 - 27
Hgh Mab 6 (P) 3hhr(M) [Q [46  [>3.640[127.18 > Figh Mab 17 (P) 3hhr(M)[S_[57 [0 |508 - 2
Hgh Mab 11 (P) shhr(M) IN_[47 10 80 27 Hgh Mab 7 (P) shhr(M) [s 57 [0 50.8 - 27
Hgh Mab 18 (P) 3hhr(M) [N [47 [0 63.07 5 Figh Mab10 (P) 3hhr(MY [S_[57 [0 50.8 - 27
Hgh Mab 19 (P) Shhr(M) [N [47__[0 63.07 5 Figh Hpribp +zn (P) _[3nhhr(M) [T |58 [1.71 |0 - 9
Figh Mab 20 (P) Snir(M) IN_j47 10 16307 Foh Fipribp zn (P)__[3nnr(M) [1_[58__[L.77 [0 - 9
Hgh Mab 21 (P) e 5 o Mab 11 (P) Bnhe(M)[1_[58_[0__[0 - 27
Hgh Mab 4 (P) Snhr(M) IN_|47 10 168.07 = o Mab 12 (P) 3nhrM)[1I_[58 [0 o - 27
Hgh Mab 5 (P) 3nhhr(M) [N [47 [0 63.07 27 th Meb 13(5) ECON O ) 0 . 27
Hgh Mab 6 (P) Shhr(M) IN_|47 1>3.64068.07 = o Mab 14 (P) 3hhrM)[1I_[58 [0 o - 27
Hgh Mab 11 (P) shhr(M) [P 48 [0 93.65 21 th Nieh 16 () S [T 58 [0 0 N 27
Hgh Mab 18 (P) shhr(M) [P 48 [0 93.65 21 th Neb 17 () S [T 58 [0 0 N 27
Hgh Mab 19 (P) shhr(M) [P 48 [0 93.65 21 th Meb 7 ) S [T 58 [0 0 N 27
Hgh Mab 20 (P) shhr(M) [P 48 [0 93.65 5; th Mebi0 (] S [T 58 [0 0 N 27
Hoh Mab 21 (P) 3nhr(M) [P_[48__|0 93.65 z o Fipribp 20 ) [amrv) [P 59 [0 Teis6 |- 9
Hoh Mab 4 (P) 3nhr(M) [P_[48__|0 93.65 57 Figh Mab 11 (P) 3hhr(M)[P_[59__|0 6196 |- 21
Hoh Mab 5 (P) 3nhr(M) [P_[48__[0 93.65 57 Hoh Mab 12 (P) 3hhr(M)[P_[59__[0 6196 |- 21
h Mab 6 (P) 3nhr(M) [P |48 |>3.640[93.65 g 5196 |- 27
Hg 2600 27 Hgh Mab 13 (P) 3hhr(M) [P [59 0
Hh Mab 11 (P) 3hhr(M) [Q [49  [0.64 [128. z o Miab 14 () E ) S 5196 |- 27
Hgh Mab 18 (P) shhr(M) [Q [49 [0 128.24 o Fon Mab 16 (F) 3hhe(M) [P [59 [0 6196 |- 27
Hgh Mab 19 (P) 3hhr(M) [Q_[49 [0 128.24 o Fon Mab 17 () 3hhe(M) [P [59 [0 6196 |- 27
Hgh Mab 20 (P) 3hhr(M) [Q [49 0 128.24 o7 Fgh Mab 7 (P) 3hhr(M) [P [59 0 61.96 - 27
Hgh Mab 21 (P) 3hhr(M) [Q_[49 [0 128.24 o Fon Mab10 (°) 3hhe(M) [P [59 [0 6196 |- 27
Figh Mab 4 (P) snnr(M)JQ 49 Jo  [128.24 27 Figh Mab 11 (P) (M) [T _[60 [0 [o7a |- 27
Hgh Mab () Swane o L e 27 Hgh Mab 12 (P) hhr(M) [T [60 Jo  [o.74 - 2z
Fgh Mab 6 (P) 3hhr(M) [Q [49  [0.41 [128.24 7 Han Mab 13 ) M) [T (60 o 9.74 _ 27
Hgh Mab 11 (P) ST 5010 877 27 i Mab 14 (F) 3hhe(M) [T_[60 [0 [974 |- 27
Hoh Mab 12 (P) 3hhr(M) [T _[50 [0 1377 2 Han Vb 16 () M) [T 60 o 9.74 5 27
Hgh Mab 13 (P) Shhe(M) [T_150 10 U877 o Mab 17 () M) [T _[60 [0 [974 |- 27
Hgh Mab 14 (P) T TR A OB . X 5 o Mab 7 (P) (M) [T [60 [0 (o7 |- 27
Hgh Mab 16 (P) 3hhr(M) [T |50 0 13.77 >7 Hgh Mab10 (P) 3hhr(M) [T |60 0 9.74 - 27
Hoh Mab 18 (P) 3nhr(M) [T_[50__|0 13.77 57 Figh Mab 11 (P) 3hhr(M) [P_[61__|0 318 - 21
Hgh Mab 19 (P) 3nhr(M) [T_[50 |0 13.77 57 Figh Mab 12 (P) 3hhr(M) [P_[61__|0 318 - 27
Hoh Mab 20 (P) 3hhr(M) [T_[50 [0 13.77 z o M 13 6) V) [P 161 Toa [3.18 E 27
Hoh Mab 21 (P) 3hhr(M) [T_[50 [0 13.77 z Han ML () V) [P 161 oai [3.18 E 27
Hoh Mab 4 (P) 3hhr(M) [T_[50 [0 13.77 th MBI S|P T To 318 . 27
Hoh Mab5 (P) 3hhr(M) [T_[50 [0 13.77 27 th T S 5 Ter o 318 . 27
Hgh Mab 6 (P) shhr(M) [T 50 [0.64 [13.77 g th Mab 7 ) M) [P 61 041 [3.18 . 27
Hgh Mab 7 (P) 3hhr(M) [T_[50 [0 13.77 57 Figh Mabi0 () 3hhr(M) [P_[61___|0 318 - 27
Hoh Mab10 (P) 3nhr(M) [T_[50 [0 1377 z o Fipribp 20 ) Tamr) |8 Tez 14 TedsT |- 9
Hgh Mab 11 (P) shhrM)[S {51 [0 18.03 > Figh Mab 11 (P) 3hhr(M) [S_[62___|0 64.67 |- 21
Hgh Mab 12 (P) shhr(M)[S {51 [0 18.03 > Figh Mab 12 (P) 3hhr(M) [S_[62___|0 64.67 |- 27
Hgh Mab 13 () Jwanls oL 18 B0 27 Figh Mab 13 (P) ahhr(M)[S 62 [0 [6467 |- 27
Hgh Mab 14 (P) Shhr(M) 1S 151 10 o 27 Hgh Mab 14 (P) 3hhr(M) [S_[62__|0 6467 |- 27
Hgh Mab 16 (P) Shhr(M) S 151 10 116.03 27 Figh Mab 16 (P) e[S [62 [0 [6467 |- 27
Hgh Mab 18 (P) Shhr(M)[S 151 10 116.03 27 Figh Mab 17 (P) e[S [62 [0 [6467 |- 27
Hgh Mab 19 (P) Shhr(M) [S |51 [0 18.08 27 Hgh Mab 7 (P) shhr(M) [s 62 [0 64.67 |- 27
Hgh Mab 20 (F) Sl e e 27 Hgh Mab10 (P) shhr(W)|S J62 JO _ |64.67 |- z
Hgh Mab 21 (P) 3hhr(M) [S 51 [0 |18.03 > Figh Hpribp +Zn (7) _[3nhr(M) [N |63 [085 [71.09 |- 9
Hoh Mab 4 (P) Shhr(M) [S [51__[0 18.03 2 o Wb 11 () M) [N [63 o 7100 |- 27
Hgh Mab 5 (P) 3hhr(M) [S |51 0 18.03




Appendix B: ASEdb

Hgh Mab 12 (P) 3hhr(M) [N 63 |0 71.09 27 Hgh Mab 21 (P) 3hhr(M) [E_[88 |0 119.79 27
Hgh Mab 13 (P) 3hhr(M) [N_[63___[0.41_|71.09 27 Hgh Mab 8 (P) 3hhr(M) [E_[88__ [1.35_[119.79 27
Hgh Mab 14 (P) 3hhr(M) [N_[63___[0.41_|71.09 27 Hgh Mab 9 (P) 3hhr(M) [E_[88__ [1.22[119.79 27
Hgh Mab 16 (P) 3hhr(M) [N_[63___[0 71.09 27 Hgh Mab 18 (P) 3hhr(M) [P_[89___[0 374 27
Hgh Mab 17 (P) 3hhr(M) [N_[63___[0 71.09 27 Hgh Mab 19 (P) 3hhr(M) [P__[89___[0 374 27
Hgh Mab 7 (P) 3hhr(M) [N_ 63 |>3.640]71.09 27 Hgh Mab 20 (P) 3hhr(M) [P__[89___[0 374 27
Hgh Mab10 (P) 3hhr(M) [N_[63___[0 71.09 27 Hgh Mab 21 (P) 3hhr(M) [P__[89___[0 374 27
Hgh Hpribp +Zn (P)_[3hhr(M) [R_[64 _ [0.35_|178.63 9 Hgh Mab 8 (P) 3hhr(M) [P (89 [2.16_[3.74 27
Hgh Mab 11 (P) 3hhr(M) [R_[64___[0 178.63 27 Hgh Mab 9 (P) 3hhr(M) [P__[89___[0 374 27
Hgh Mab 12 (P) 3hhr(M) [R_[64___[2.16 17863 27 Hgh Mab 18 (P) 3hhr(M) [V_[90___|0 26 27
Hgh Mab 13 (P) 3hhr(M) [R_[64 _ [0.41 [178.63 27 Hgh Mab 19 (P) 3hhr(M) [V_[90___[0 26 27
Hgh Mab 14 (P) 3hhr(M) [R_[64___[0.41 [178.63 27 Hgh Mab 20 (P) 3hhr(M) [V_[90___|0 26 27
Hgh Mab 16 (P) 3hhr(M) [R_|64___[0.41_[178.63 27 Hgh Mab 21 (P) 3hhr(M) [V_[90__|0 26 27
Hgh Mab 17 (P) 3hhr(M) [R_|64___|1.35_[178.63 27 Hgh Mab 8 (P) 3hhr(M) [V_[90__|0 26 27
Hgh Mab 7 (P) 3hhr(M) [R_|64___|3.64 17863 27 Hgh Mab 9 (P) 3hhr(M) [V_[90__|0 26 27
Hgh Mab10 (P) 3hhr(M) [R_[64__[0 178.63 27 Hgh Mab 18 (P) 3hhr(M) [Q_[91 |0 9353 27
Hgh Hpribp +Zn (P)_[3hhr(M) [E_|65 _ |054 |122.67 9 Hgh Mab 19 (P) 3hhr(M) [Q_[91 |0 9353 27
Hgh Mab 11 (P) 3hhr(M) [E_[65___|0 12267 27 Hgh Mab 20 (P) 3hhr(M) [Q_[91 |0 9353 27
Hgh Mab 12 (P) 3hhr(M) [E_|65__ [0.64 12267 27 Hgh Mab 21 (P) 3hhr(M) [Q_[91 |0 9353 27
Hgh Mab 13 (P) 3hhr(M) [E_[65___|0 12267 27 Hgh Mab 8 (P) 3hhr(M) [Q_[91 |0 9353 27
Hgh Mab 14 (P) 3hhr(M) [E_[65___|0 122,67 27 Hgh Mab 9 (P) 3hhr(M) [Q_[91 |0 9353 27
Hgh Mab 16 (P) 3hhr(M) [E_[65___|0 12267 27 Hgh Mab 18 (P) 3hhr(M) [F_[92___|0 80.99 27
Hgh Mab 17 (P) 3hhr(M) [E_[65___|0 12267 27 Hgh Mab 19 (P) 3hhr(M) [F_[92___|0 80.99 27
Hgh Mab 7 (P) 3hhr(M) [E_[65___[0 12267 27 Hgh Mab 20 (P) 3hhr(M) [F_[92__|0 80.99 27
Hgh Mab10 (P) 3hhr(M) [E_[65___[0.81 12267 27 Hgh Mab 21 (P) 3hhr(M) [F_[92__|0 80.99 27
Hgh Hpribp +Zn (P)_[3hhr(M) [E_[66__ [0.07 |62.11 9 Hgh Mab 8 (P) 3hhr(M) [F_[92___|0 80.99 27
Hgh Mab 11 (P) 3hhr(M) [E_[66___|0 62.11 27 Hgh Mab 9 (P) 3hhr(M) [F_[92__[0 80.99 27
Hgh Mab 12 (P) 3hhr(M) [E_[66___[0 62.11 27 Hgh Mab 18 (P) 3hhr(M) [L_[93___[0 0 27
Hgh Mab 13 (P) 3hhr(M) [E_[66 041 [62.10 27 Hgh Mab 19 (P) 3hhr(M) [L_[93___[0 0 27
Hgh Mab 14 (P) 3hhr(M) [E_[66 041 [62.10 27 Hgh Mab 20 (P) 3hhr(M) [L_[93___[0 0 27
Hgh Mab 16 (P) 3hhr(M) [E_[66 [0 62.11 27 Hgh Mab 21 (P) 3hhr(M) [L_[93___[0 0 27
Hgh Mab 17 (P) 3hhr(M) [E_[66 [0 62.11 27 Hgh Mab 8 (P) 3hhr(M) [L_[93___[0 0 27
Hgh Mab 7 (P) 3hhr(M) [E_[66 {041 [62.10 27 Hgh Mab 9 (P) 3hhr(M) [L_[93___[0 0 27
Hgh Mab10 (P) 3hhr(M) [E_[66___[0 62.11 27 Hgh Mab 18 (P) 3hhr(M) [R_[94___[0 133.09 27
Hgh Hpribp +Zn (P)_[3hhr(M) [Q |68 [0.411 [52.81 9 Hgh Mab 19 (P) 3hhr(M) [R_[94___[0 133.09 27
Hgh Mab 11 (P) 3hhr(M) [Q_[68___[0 52.81 27 Hgh Mab 2 (P) 3hhr(M) [R_[94___[0 133.09 27
Hgh Mab 12 (P) 3hhr(M) [Q |68 |1.14 |52.81 27 Hgh Mab 20 (P) 3hhr(M) [R_[94___|0 133.09 27
Hgh Mab 13 (P) 3hhr(M) [Q_[68___|0 52.81 27 Hgh Mab 21 (P) 3hhr(M) [R_[94__|0 133.09 27
Hgh Mab 14 (P) 3hhr(M) [Q_[68___|0 52.81 27 Hgh Mab 3 (P) 3hhr(M) [R_[94__|0 133.09 27
Hgh Mab 16 (P) 3hhr(M) [Q_[68___|0 52.81 27 Hgh Mab 8 (P) 3hhr(M) [R_[94__ [2.29 [133.09 27
Hgh Mab 17 (P) 3hhr(M) [Q_[68___|0 52.81 27 Hgh Mab 9 (P) 3hhr(M) [R_[94__ [2.29 [133.09 27
Hgh Mab 7 (P) 3hhr(M) [Q_[68___|0 52.81 27 Hgh Mab 18 (P) 3hhr(M) [S_[95___|0 56.06 27
Hgh Mab10 (P) 3hhr(M) [Q_[68___|0 52.81 27 Hgh Mab 19 (P) 3hhr(M) [S_[95___|0 56.06 27
Hgh Hpribp +Zn (P)__[3hhr(M) [Q |69 |-0.21 |105.78 9 Hgh Mab 2 (P) 3hhr(M) [S_[95___|0 56.06 27
Hgh Mab 11 (P) 3hhr(M) [Q_[69___|0 105.78 27 Hgh Mab 20 (P) 3hhr(M) [S_[95___|0 56.06 27
Hgh Mab 12 (P) 3hhr(M) [Q_[69___[0 105.78 27 Hgh Mab 21 (P) 3hhr(M) [S_[95___|0 56.06 27
Hgh Mab 13 (P) 3hhr(M) [Q_[69___[0 105.78 27 Hgh Mab 3 (P) 3hhr(M) [S_[95___|0 56.06 27
Hgh Mab 14 (P) 3hhr(M) [Q_[69___|0 105.78 27 Hgh Mab 8 (P) 3hhr(M) [S_[95___|0 56.06 27
Hgh Mab 16 (P) 3hhr(M) [Q_[69___[0.41_[105.78 27 Hgh Mab 9 (P) 3hhr(M) [S_ 95 |>3.640]56.06 27
Hgh Mab 17 (P) 3hhr(M) [Q_[69__[0.41_[105.78 27 Hgh Mab 18 (P) 3hhr(M) [V_[96___[0 13.33 27
Hgh Mab 7 (P) 3hhr(M) [Q_[69 [0 105.78 27 Hgh Mab 19 (P) 3hhr(M) [V_[96___[0 13.33 27
Hgh Mab10 (P) 3hhr(M) [Q_[69__[0.41_[105.78 27 Hgh Mab 2 (P) 3hhr(M) [V_[96___[0 13.33 27
Hgh Hpribp +Zn (P)_[3hhr(M) [K_[70___[0.24_[57.11 9 Hgh Mab 20 (P) 3hhr(M) [V_[96___[0 13.33 27
Hgh Mab 11 (P) 3hhr(M) [K_[70__[0 5711 27 Hgh Mab 21 (P) 3hhr(M) [V_[96___[0 13.33 27
Hgh Mab 12 (P) 3hhr(M) [K_[70__[0 57.11 27 Hgh Mab 3 (P) 3hhr(M) [V_[96___[0 13.33 27
Hgh Mab 13 (P) 3hhr(M) [K_[70__[0 5711 27 Hgh Mab 8 (P) 3hhr(M) [V_[96___[0 13.33 27
Hgh Mab 14 (P) 3hhr(M) [K_[70__[0 5711 27 Hgh Mab 9 (P) 3hhr(M) [V_[96___[0 13.33 27
Hgh Mab 16 (P) 3hhr(M) [K_[70___[1.35_|57.41 27 Hgh Mab 18 (P) 3hhr(M) [F_[97___[0 038 27
Hgh Mab 17 (P) 3hhr(M) [K_[70__[0 5711 27 Hgh Mab 19 (P) 3hhr(M) [F_[97___[0.64 [0.38 27
Hgh Mab 7 (P) 3hhr(M) [K_[70__[0 5711 27 Hgh Mab 2 (P) 3hhr(M) [F_[97__[0 038 27
Hgh Mab10 (P) 3hhr(M) [K_[70___[0 57.11 27 Hgh Mab 20 (P) 3hhr(M) [F_[97 _[0.64 [0.38 27
Hgh Hpribp +Zn (P) _[3hhr(M)[S_ |71 [0.61 [31.28 9 Hgh Mab 21 (P) 3hhr(M) [F_[97__[0.94 [0.38 27
Hgh Mab 11 (P) 3hhr(M)[S_[71___[0 31.28 27 Hgh Mab 3 (P) 3hhr(M) [F_[97___|0 038 27
Hgh Mab 12 (P) 3hhr(M)[S_[71__[0 31.28 27 Hgh Mab 8 (P) 3hhr(M) [F_[97__|0 038 27
Hgh Mab 13 (P) 3hhr(M)[S_[71__[0 31.28 27 Hgh Mab 9 (P) 3hhr(M) [F_[97___[0.41_[0.38 27
Hgh Mab 14 (P) 3hhr(M)[S_[71__[0 31.28 27 Hgh Mab 18 (P) 3hhr(M) [N_[99___|0 100.79 27
Hgh Mab 16 (P) 3hhr(M)[S_[71__[0 31.28 27 Hgh Mab 19 (P) 3hhr(M) [N_[99__|0 100.79 27
Hgh Mab 17 (P) 3hhr(M)[S_[71__[0 31.28 27 Hgh Mab 2 (P) 3hhr(M) [N_[99__|0 100.79 27
Hgh Mab 7 (P) 3hhr(M)[S_[71__[0 31.28 27 Hgh Mab 20 (P) 3hhr(M) [N_[99___|0 100.79 27
Hgh Mab10 (P) 3hhr(M)[S_[71__[0 31.28 27 Hgh Mab 21 (P) 3hhr(M) [N_[99__|0 100.79 27
Hgh Hprlbp +Zn (P)_[3hhr(My [L_[73__[0.35_|1.02 9 Hgh Mab 3 (P) 3hhr(M) [N_[99__|0 100.79 27
Hgh Mab 11 (P) 3hhr(M) [C_[73___[0 102 27 Hgh Mab 8 (P) 3hhr(M) [N_[99___|0 100.79 27
Hgh Mab 12 (P) 3hhr(M) [C_[73___[0 102 27 Hgh Mab 9 (P) 3hhr(M) [N_[99__|0 100.79 27
Hgh Mab 13 (P) 3hhr(M) [L_[73___[0 1.02 27 Hgh Mab 18 (P) 3hhr(M) [S_[100__|0 0 27
Hgh Mab 14 (P) shhr(M) [L_[73___[0.41_[1.02 27 Hgh Mab 19 (P) 3hhr(M) [S_[100__|0 0 27
Hgh Mab 16 (P) 3hhr(M) [L_[73___[0 102 27 Hgh Mab 2 (P) 3hhr(M) [S_[100__[0 0 27
Hgh Mab 17 (P) 3hhr(M) [L_[73___[0 102 27 Hgh Mab 20 (P) 3hhr(M) [S_[100__[0 0 27
Hgh Mab 7 (P) 3hhr(M) [L_[73___[0 102 27 Hgh Mab 21 (P) 3hhr(M) [S_[100__[0 0 27
Hgh Mab10 (P) 3hhr(M) [L_[73___[0 102 27 Hgh Mab 3 (P) 3hhr(M) [S_[100__[0 0 27
Hgh Mab 11 (P) 3hhr(M) [E_[74___[0 56.26 27 Hgh Mab 8 (P) 3hhr(M) [S_[100__[0 0 27
Hgh Mab 12 (P) 3hhr(M) [E_[74___[0 56.26 27 Hgh Mab 9 (P) 3hhr(M) [S_[100__[0 0 27
Hgh Mab 13 (P) 3hhr(M) [E_[74__[0 56.26 27 Hgh Mab 18 (P) 3hhr(M) [L_[101__[0 149.45 27
Hgh Mab 14 (P) 3hhr(M) [E_[74__[0 56.26 27 Hgh Mab 19 (P) 3hhr(M) [L_[101__[0 149.45 27
Hgh Mab 16 (P) 3hhr(M) [E_[74__[0 56.26 27 Hgh Mab 2 (P) 3hhr(M) [L_[101__[0 149.45 27
Hgh Mab 17 (P) 3hhr(M) [E_[74__[0 56.26 27 Hgh Mab 20 (P) 3hhr(M) [L_[101__[0.41_[149.45 27
Hgh Mab 7 (P) 3hhr(M) [E_[74__[0 56.26 27 Hgh Mab 21 (P) 3hhr(M) [L_[101__[0.41_[149.45 27
Hgh Mab10 (P) 3hhr(M) [E_[74___[0 56.26 27 Hgh Mab 3 (P) 3hhr(M) [L_[10T__|0 149.45 27
Hgh Mab 8 (P) 3hhr(M) [L_[82___|0 0 27 Hgh Mab 8 (P) 3hhr(M) [L_[101__|0 149.45 27
Hgh Mab 9 (P) 3hhr(M) [L_[82__[0 0 27 Hgh Mab 9 (P) 3hhr(M) [L_[101__|0 149.45 27
Hghbp Mab12b8 (P) 3hhr(M) [E_[82__|-0.82 |6L4 3 Hgh Mab 18 (P) 3hhr(M) [V_[102__|0 22.79 27
Hghbp Mab13el (P) 3hhr(M) [E_[82__|-0.74_|6L4 3 Hgh Mab 19 (P) 3hhr(M) [V_[102__|0 22.79 27
Hghbp Mab263 (P) 3hhr(M) [E_[82__ |1.28 614 3 Hgh Mab 2 (P) 3hhr(M) [V_[102__|0 22.79 27
Hghbp Mab3b7 (P) 3hhr(M) [E_[82___[0.2__ 614 3 Hgh Mab 20 (P) 3hhr(M) [V_[102__|0 22.79 27
Hghbp Mab3d9 (P) 3hhr(M) [E_[82___[0.16 614 3 Hgh Mab 21 (P) 3hhr(M) [V_[102__|0 22.79 27
Hghbp Mabs (P) 3hhr(M) [E_[82___[0.21_|6L4 3 Hgh Mab 3 (P) 3hhr(M) [V_[102__|0 22.79 27
Hgh Mab 8 (P) 3hhr(M) [1_[83___|0 0 27 Hgh Mab 8 (P) 3hhr(M) [V_[102__|0 22.79 27
Hgh Mab 9 (P) 3hhr(M) [1_[83___[0 0 27 Hgh Mab 9 (P) 3hhr(M) [V_[102__|0 22.79 27
Hgh Mab 8 (P) 3hhr(M) [Q_[84___[0 30.6 27 Hgh Mab 18 (P) 3hhr(M) [Y_[103__|0 184.49 27
Hgh Mab 9 (P) 3hhr(M) [Q_[84___[0 30.6 27 Hgh Mab 19 (P) 3hhr(M) [Y_|103__[0.41_|184.49 27
Hgh Mab 8 (P) shhr(M) [S_[85__[0 057 27 Hgh Mab 2 (P) 3hhr(M) [Y_[103__|0 184.49 27
Hgh Mab 9 (P) 3hhr(M)[S_[85___[0 057 27 Hgh Mab 20 (P) 3hhr(M) [Y_[103__[0.64 [184.49 27
Hgh Mab 20 (P) 3hhr(M) [L_[87 [0 30.45 27 Hgh Mab 21 (P) 3hhr(M) [Y_[103__[0 184.49 27
Hgh Mab 21 (P) 3hhr(M) [L_[87 [0 30.45 27 Hgh Mab 3 (P) 3hhr(M) [Y_[103__[0 184.49 27
Hgh Mab 8 (P) 3hhr(M) [L_[87___[0 30.45 27 Hgh Mab 8 (P) 3hhr(M) [Y_[103__[0 184.49 27
Hgh Mab 9 (P) 3hhr(M) [L_[87___[0 30.45 27 Hgh Mab 9 (P) 3hhr(M) [Y_[103__[0 184.49 27
Hgh Mab 20 (P) 3hhr(M) [E_[88___[0 119.79 27 Hghbp Mab12b8 (P) 3hhr(M) [W_[104__|-0.07 |140.93 3
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Hghbp Mab13el (P) 3hhr(M) [W |104  |-0.02 |140.93 3 Hgh Mab 1 (P) 3hhr(M) [Q 122 |0 80.34 - 27
Hghbp Mah263 (P) 3hhr(M) [W [104 [0 140.93 3 Hgh Mab 15 (P) 3hhr(M) [Q [122 [0 80.34 - 27
Hghbp Mab3b7 (P) 3hhr(M) [W [104 0.2 |140.93 3 Hgh Mab 2 (P) 3hhr(M) [Q [122 [0 80.34 - 27
Hghbp Mab3d9 (P) 3hhr(M) [W [104 [0 140.93 3 Hgh Mab 3 (P) 3hhr(M) [Q [122 [0 80.34 - 27
Hghbp Mab5 (P) 3hhr(M) [W [104  [0.36 |140.93 3 Hgh Mab 8 (P) 3hhr(M) [Q [122 [0.41  [80.34 - 27
Hgh Mab 1 (P) 3hhr(M) [S[106 [0 37.98 27 Hgh Mab 9 (P) 3hhr(M) [Q [122 [0 80.34 - 27
Hgh Mab 18 (P) 3hhr(M) [S[106 [0 37.98 27 Hgh Mab10 (P) 3hhr(M) [Q [122 [0 80.34 - 27
Hgh Mab 19 (P) 3hhr(M) [S[106 [0 37.98 27 Hgh Mab 1 (P) 3hhre(M) [T [123 [0 49.56 - 27
Hgh Mab 2 (P) 3hhr(M) [S [106 [0 37.98 27 Hgh Mab 15 (P) 3hhre(M) [T [123 [0 49.56 - 27
Hgh Mab 20 (P) 3hhr(M) [S [106 [0 37.98 27 Hgh Mab 2 (P) 3hhr(M) [T [123 [0 49.56 - 27
Hgh Mab 21 (P) 3hhr(M) [S_[106 [0 37.98 27 Hgh Mab 3 (P) 3hhr(M) [T_[123_[0 49.56 - 27
Hgh Mab 3 (P) 3hhr(M) [S[106 [0 37.98 27 Hgh Mab 8 (P) 3hhr(M) [T [123 [0 49.56 - 27
Hgh Mab 8 (P) 3hhr(M) [S_[106 [0 37.98 27 Hgh Mab 9 (P) 3hhr(M) [T [123_[0 49.56 - 27
Hgh Mab 9 (P) 3hhr(M) [S[106 [0 37.98 27 Hgh Mab10 (P) 3hhr(M) [T [123_[0 49.56 - 27
Hgh Mab10 (P) 3hhr(M) [S[106 [0 37.98 27 Hgh Mab 1 (P) 3hhr(M) [L_[124 [0 1.05 - 27
Hgh Mab 1 (P) 3hhr(M) [D_[107 [0 47.34 27 Hgh Mab 15 (P) 3hhr(M) [L_[124 [0 1.05 - 27
Hgh Mab 15 (P) 3hhr(M) [D_[107 [0 47.34 27 Hgh Mab 2 (P) 3hhr(M) [L_[124 [0 1.05 - 27
Hgh Mab 2 (P) 3hhr(M) [D_[107 [0 47.34 27 Hgh Mab 3 (P) 3hhr(M) [L_[124 [0 1.05 - 27
Hgh Mab 3 (P) 3hhr(M) [D_[107 [0 47.34 27 Hgh Mab 8 (P) 3hhr(M) [L_[124 [0 1.05 - 27
Hgh Mab 8 (P) 3hhr(M) [D_[107 _[0.94 [47.34 27 Hgh Mab 9 (P) 3hhr(M) [L_[124 [0 1.05 - 27
Hgh Mab 9 (P) 3hhr(M) [D_[107 _ [>3.640[47.34 27 Hgh Mab10 (P) 3nhr(M) [L_[124 [0 1.05 - 27
Hgh Mab10 (P) 3hhr(M) [D_[107 [0 47.34 27 Hgh Mab 1 (P) 3hhr(M) [M_[125 [0 17.37 - 27
Hgh Mab 1 (P) 3hhr(M) [S[108_[0 73.29 27 Hgh Mab 15 (P) 3hhr(M) [M_[125 [0 17.37 - 27
Hgh Mab 15 (P) 3hhr(M) [S[108_ [0 73.29 27 Hgh Mab 2 (P) 3hhr(M) [M_[125 [0 17.37 - 27
Hgh Mab 2 (P) 3hhr(M) [S [108 [0 73.29 27 Hgh Mab 3 (P) 3hhr(M) [M[125 |0 17.37 - 27
Hgh Mab 3 (P) 3hhr(M) [S [108 [0 73.29 27 Hgh Mab 8 (P) 3hhr(M) [M[125 [0 17.37 - 27
Hgh Mab 8 (P) 3hhr(M) [S [108 [0 73.29 27 Hgh Mab 9 (P) 3hhr(M) [M[125 [0 17.37 - 27
Hgh Mab 9 (P) 3hhr(M) [S_[108 [0 73.29 27 Hgh Mab10 (P) 3hhr(M) [M_[125 [0 17.37 - 27
Hgh Mab10 (P) 3hhr(M) [S_[108 [0 73.29 27 Hghbp Mab12b8 (P) 3hhr(M) [V_[125_[-055 |0 - 3
Hgh Mab 1 (P) 3hhr(M) [N_[109_ [0 43.86 27 Hghbp Mab13el (P) 3hhr(M) [V_[125__[-0.74 |0 - 3
Hgh Mab 15 (P) 3hhr(M) [N_[109_ [0 43.86 27 Hghbp Mah263 (P) 3hhr(M) [V_[125__[-0.24 |0 - 3
Hgh Mab 2 (P) 3hhr(M) [N_[109 [0 43.86 27 Hghbp Mab3b7 (P) 3hhr(M) [V_[125 [0 0 - 3
Hgh Mab 3 (P) 3hhr(M) [N_[109 [0 43.86 27 Hghbp Mab3d9 (P) 3hhr(M) [V_[125__[0.22 |0 - 3
Hgh Mab 8 (P) 3hhr(M) [N_[109_ [0 43.86 27 Hghbp Mab5 (P) 3hhr(M) [V_[125__[0.08 |0 - 3
Hgh Mab 9 (P) 3hhr(M) [N__[109 [>3.640[43.86 27 Hgh Mab 1 (P) 3hhr(M) [G_[126 [0 35.72 - 27
Hgh Mab10 (P) 3hhr(M) [N__[109_ [0 43.86 27 Hgh Mab 15 (P) 3hhr(M) |G [126 |0 35.72 - 27
Hgh Mab 1 (P) 3hhr(M) [V [110 [0 0 27 Hgh Mab 2 (P) 3hhr(M) |G [126 |0 35.72 - 27
Hgh Mab 15 (P) 3hhr(M) [V_[110_[0 0 27 Hgh Mab 3 (P) 3hhr(M) [G_[126 |0 35.72 - 27
Hgh Mab 2 (P) 3hhr(M) [V [110_[0 0 27 Hgh Mab 8 (P) 3hhr(M) [G_[126 |0 35.72 - 27
Hgh Mab 3 (P) 3hhr(M) [V_[110_[0 0 27 Hgh Mab 9 (P) 3hhr(M) [G_[126 |0 35.72 - 27
Hgh Mab 8 (P) 3hhr(M) [V_[110_[0 0 27 Hgh Mab10 (P) 3hhr(M) |G [126  [1.29 [35.72 - 27
Hgh Mab 9 (P) 3hhr(M) [V [110_[0 0 27 Hghbp Mab12b8 (P) 3hhr(M) [D_[126  |-0.26 |29.22 - 3
Hgh Mab10 (P) 3hhr(M) [V_[110_[0 0 27 Hghbp Mab13el (P) 3hhr(M) [D_[126  |-0.37 [29.22 - 3
Hgh Mab 1 (P) 3hhr(M) [Y [111 [0 84.9 27 Hghbp Mah263 (P) 3hhr(M) [D_[126 |0 29.22 - 3
Hgh Mab 15 (P) 3hhr(M) [Y [111 [0 84.9 27 Hghbp Mab3b7 (P) 3hhr(M) [D_[126 0.2 [29.22 - 3
Hgh Mab 2 (P) 3hhr(M) [Y [111 [0 84.9 27 Hghbp Mab3d9 (P) 3hhr(M) [D_[126  [0.34 [29.22 - 3
Hgh Mab 3 (P) 3hhr(M) [Y [111 [0 84.9 27 Hghbp Mab5 (P) 3hhr(M) [D_[126  [0.21 [29.22 - 3
Hgh Mab 8 (P) 3hhr(M) [Y [111 [0 84.9 27 Hgh Mab 1 (P) 3hhr(M) [R_[127  [3.11  [69.22 - 27
Hgh Mab 9 (P) 3hhrM) [Y 111 [0 84.9 27 Hgh Mab 15 (P) 3hhr(M) [R_[127  [>4.050[69.22 - 27
Hgh Mab10 (P) 3hhr(M) [Y 111 [0 84.9 27 Hgh Mab 2 (P) 3hhr(M) [R_[127 [0 69.22 - 27
Hgh Mab 1 (P) 3hhr(M) [D_[112° [0 84.46 27 Hgh Mab 3 (P) 3hhr(M) [R_[127 [0 69.22 - 27
Hgh Mab 15 (P) 3hhr(M) [D_[112° [0 84.46 27 Hgh Mab 8 (P) 3hhr(M) [R_[127 [0 69.22 - 27
Hgh Mab 2 (P) 3hhr(M) [D_[112 [>3.640[84.46 27 Hgh Mab 9 (P) 3hhr(M) [R_[127 [0 69.22 - 27
Hgh Mab 3 (P) 3hhr(M) [D_[112 [1.76 |84.46 27 Hgh Mab10 (P) 3hhr(M) [R_[127 _[>3.640[69.22 - 27
Hgh Mab 8 (P) 3nhr(M) [D_[112__ [0 84.46 27 Hgh Mab 1 (P) 3nhr(M) [L_[128_ [0 8.51 - 27
Hgh Mab 9 (P) 3nhr(M) [D_[112 [>3.640]84.46 27 Hgh Mab 15 (P) 3nhr(M) [L_[128_ [0 8.51 - 27
Hgh Mab10 (P) 3nhr(M) [D_[112__ [0 84.46 27 Hgh Mab 2 (P) 3nhr(M) [L_[128__ [0 8.51 - 27
Hgh Mab 1 (P) 3nhr(M) [L_[113_[0 12.99 27 Hgh Mab 3 (P) 3nhr(M) [L_[128_ [0 8.51 - 27
Hgh Mab 15 (P) 3nhr(M) [L_[113_[0 12.99 27 Hgh Mab 8 (P) 3nhr(M) [L_[128_ [0 8.51 - 27
Hgh Mab 2 (P) 3nhr(M) [L_[113__[0 12.99 27 Hgh Mab 9 (P) 3nhr(M) [L_[128__ [0 8.51 - 27
Hgh Mab 3 (P) 3hhr(M) [L_[113” [0 12.99 27 Hgh Mab10 (P) 3hhr(M) [L_[128" [0 8.51 - 27
Hgh Mab 8 (P) 3hhr(M) [L_[113” [0 12.99 27 Hghbp Mab12b8 (P) 3hhr(M) [I__[128° [-0.04 [42.85 - 3
Hgh Mab 9 (P) 3hhr(M) [L[113” [0 12.99 27 Hghbp Mab13el (P) 3hhr(M) |1 [128° |-0.74 |42.85 - 3
Hgh Mab10 (P) 3hhr(M) [L_[113_[0 12.99 27 Hghbp Mah263 (P) 3hhr(M) [I_[128 |-0.24 |42.85 - 3
Hgh Mab 1 (P) 3hhr(M) [K_[115__[0 80.6 27 Hghbp Mab3b7 (P) 3hhr(M) [I_[128 0.2 |42.85 - 3
Hgh Mab 15 (P) 3hhr(M) [K_[115__[0 80.6 27 Hghbp Mab3d9 (P) 3hhr(M) [I_[128 [0.63 |42.85 - 3
Hgh Mab 2 (P) 3hhr(M) [K_[115__[0 80.6 27 Hghbp Mab5 (P) 3hhr(M) [I_[128 [0.41 [42.85 - 3
Hgh Mab 3 (P) 3hhr(M) [K_[115__[0 80.6 27 Hgh Mab 1 (P) 3hhr(M) [E_[129 [0 95.29 - 27
Hgh Mab 8 (P) 3hhr(M) [K_[115__[0.41_|80.6 27 Hgh Mab 15 (P) 3hhr(M) [E_[129 [0 95.29 - 27
Hgh Mab 9 (P) 3hhr(M) [K_[115__[0 80.6 27 Hgh Mab 2 (P) 3hhr(M) [E_[129 [0 95.29 - 27
Hgh Mab10 (P) 3hhr(M) [K_[115__[0 80.6 27 Hgh Mab 3 (P) 3hhr(M) [E_[129 [0 95.29 - 27
Hgh Mab 1 (P) 3hhr(M) [D_[116 [0 59.73 27 Hgh Mab 8 (P) 3hhr(M) [E_[129 [0 95.29 - 27
Hgh Mab 15 (P) 3hhr(M) [D_[116 [0 59.73 27 Hgh Mab 9 (P) 3hhr(M) [E_[129 [0 95.29 - 27
Hgh Mab 2 (P) 3hhr(M) [D_[116  [>3.640[59.73 27 Hgh Mab10 (P) 3hhr(M) [E_[129 [0.81 [95.29 - 27
Hgh Mab 3 (P) 3hhr(M) [D_[116  [2.49 [59.73 27 Hgh Mab 1 (P) 3nhr(M) [D_[130 [0 49.22 - 27
Hgh Mab 8 (P) 3hhr(M) [D_[116 [0 59.73 27 Hgh Mab 11 (P) 3nhr(M) [D_[130 [0 49.22 - 27
Hgh Mab 9 (P) 3hhr(M) [D_[116 [>3.640[59.73 27 Hgh Mab 15 (P) 3nhr(M) [D_[130 [0 49.22 - 27
Hgh Mab10 (P) 3hhr(M) [D_[116 [0 59.73 27 Hgh Mab 8 (P) 3nhr(M) [D_[130 [0 49.22 - 27
Hgh Mab 1 (P) 3nhr(M) [L_[117__[0 157 27 Hgh Mab 9 (P) 3nhr(M) [D_[130 [0 49.22 - 27
Hgh Mab 15 (P) 3nhr(M) [L_[117__[0 157 27 Hgh Mab10 (P) 3nhr(M) [D_[130 _ [>3.640[49.22 - 27
Hgh Mab 2 (P) 3nhr(M) [L_[117__[0 157 27 Hgh Mab 1 (P) 3hhr(M) [ [132_ [0 6.03 - 27
Hgh Mab 3 (P) 3nhr(M) [L_[117__[0 157 27 Hgh Mab 11 (P) 3hhr(M) [S 132" [0 6.03 - 27
Hgh Mab 8 (P) 3hhr(M) [L_[117__[0 157 27 Hgh Mab 15 (P) 3hhr(M) [ [132_ [0 6.03 - 27
Hgh Mab 9 (P) 3hhr(M) [L_[117__[0 157 27 Hgh Mab 8 (P) 3hhr(M) [ [132_ [0 6.03 - 27
Hgh Mab10 (P) 3hhr(M) [L_[117__ [0 157 27 Hgh Mab 9 (P) 3hhr(M) [S [132_ [0 6.03 - 27
Hgh Mab 1 (P) 3hhr(M) [E_[118__[0 18.14 27 Hgh Mab10 (P) 3hhr(M) [S [132_ [>3.640[6.03 - 27
Hgh Mab 15 (P) 3hhr(M) [E_[118° [0 18.14 27 Hghbp Mab12b8 (P) 3hhr(M) [D_[132_[0.55 |35.83 - 3
Hgh Mab 2 (P) 3hhr(M) [E[118° [0 18.14 27 Hghbp Mab13el (P) 3hhr(M) D [132° [0.27 |35.83 - 3
Hgh Mab 3 (P) 3hhr(M) [E_[118 [0 18.14 27 Hghbp Mab263 (P) 3hhr(M) [D_[132 [0.09 |35.83 - 3
Hgh Mab 8 (P) 3hhr(M) [E_[118 [0 18.14 27 Hghbp Mab3b7 (P) 3hhr(M) [D_[132 [0.11_|35.83 - 3
Hgh Mab 9 (P) 3hhr(M) [E_[118  [1.35 |18.14 27 Hghbp Mab3d9 (P) 3hhr(M) [D_[132 [0.38 | 35.83 - 3
Hgh Mab10 (P) 3hhr(M) [E_[118 [0 18.14 27 Hghbp Mab5 (P) 3hhr(M) [D_[132 [0.45 |35.83 - 3
Hgh Mab 1 (P) 3hhr(M) [E_[119 [0 117.78 27 Hgh Mab 1 (P) 3hhr(M) [P [133__ [0 109.44 - 27
Hgh Mab 15 (P) 3hhr(M) [E_[119 [0 117.78 27 Hgh Mab 11 (P) 3hhr(M) [P [133__ [0 109.44 - 27
Hgh Mab 2 (P) 3hhr(M) [E_[119 [0 117.78 27 Hgh Mab 15 (P) 3hhr(M) [P [133__ |0 109.44 - 27
Hgh Mab 3 (P) 3hhr(M) [E_[119 [0 117.78 27 Hgh Mab 8 (P) 3hhr(M) [P [133__ [0 109.44 - 27
Hgh Mab 8 (P) 3hhr(M) [E_[119 041 [117.78 27 Hgh Mab 9 (P) 3hhr(M) [P [133__ [0 109.44 - 27
Hgh Mab 9 (P) 3hhr(M) [E_[119  [2.64 [117.78 27 Hgh Mab10 (P) 3hhr(M) [P 133 |>3.640]109.44 B 27
Hgh Mab10 (P) 3hhr(M) [E_[119 [0 117.78 27 Hgh Mab 1 (P) 3nhr(M) [R_[134 [0 116.5 - 27
Hgh Mab 1 (P) 3hhr(M) [I”[121 [0 0 27 Hgh Mab 11 (P) 3nhr(M) [R_[134 [0 116.5 - 27
Hgh Mab 15 (P) 3har(M) [I”_[121 [0 0 27 Hgh Mab 15 (P) 3nhr(M) [R_[134 [0 1165 - 27
Hgh Mab 2 (P) 3har(M) [I”_[121 [0 0 27 Hgh Mab 8 (P) 3nhr(M) [R_[134 [0 1165 - 27
Hgh Mab 3 (P) 3har(M) [I”_[121 [0 0 27 Hgh Mab 9 (P) 3nhr(M) [R_[134 [0 1165 - 27
Hgh Mab 8 (P) 3har(M) [I”_[121 [0 0 27 Hgh Mab10 (P) 3nhr(M) [R_[134 [0 1165 - 27
Hgh Mab 9 (P) 3har(M) [I”_[121 [0 0 27 Hgh Mab 1 (P) 3nhr(M) [T_[135__ [0 54.9 - 27
Hgh Mab10 (P) 3har(M) [I”_[121 [0 0 27 Hgh Mab 11 (P) 3nhr(M) [T_[135__ [0 54.9 - 27
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Hgh Mab 15 (P) 3hhr(M) | T_[135 |0 54.9 27 Hgh Mab 16 (P) 3hhr(M) [D_[153 |0 - 27
Hgh Mab 8 (P) 3hhr(M) [T_[135__[0 54.9 27 Hgh Mab 17 (P) 3hhr(M) [D_[153__|0 - 27
Hgh Mab 9 (P) 3hhr(M) [T_[135__[0 54.9 27 Hgh Mab 18 (P) 3hhr(M) [D_[153__|0 - 27
Hgh Mab10 (P) 3hhr(M) [T_[135__[0 54.9 27 Hgh Mab 19 (P) 3hhr(M) [D_[153__|0 - 27
Hgh Mab 1 (P) 3hhr(M) [Q_[137__[0 57.71 27 Hgh Mab 20 (P) 3hhr(M) [D_[153__|0 - 27
Hgh Mab 11 (P) 3hhr(M) [Q_[137__[0.41_[57.70 27 Hgh Mab 21 (P) 3hhr(M) [D_[153__[0.64 |- 27
Hgh Mab 15 (P) 3hhr(M) [Q_[137_[0 57.71 27 Hgh Mab 4 (P) 3hhr(M) [D_[153__|0 - 27
Hgh Mab 8 (P) 3hhr(M) [Q_[137_[0 57.71 27 Hgh Mab 5 (P) 3hhr(M) [D_[153__|0 - 27
Hgh Mab 9 (P) 3hhr(M) [Q_[137_[0 57.71 27 Hgh Mab 6 (P) 3hhr(M) [D_[153__|0 - 27
Hgh Mab10 (P) 3hhr(M) [Q_[137__[0 57.71 27 Hgh Mab 8 (P) 3hhr(M) [D_[153__|0 - 27
Hgh Mab 11 (P) 3hhr(M) [1_[138__[0 6.54 27 Hgh Mab 9 (P) 3hhr(M) [D_[153__|0 B 27
Hgh Mab 8 (P) 3hhr(M) [T_[138__|0 654 27 Hgh Mab 11 (P) 3hhr(M) [D_[154__|0 77.36 27
Hgh Mab 9 (P) 3hhr(M) [T_[138_[0 654 27 Hgh Mab 12 (P) 3hhr(M) [D_|154__|0 77.36 27
Hgh Mab 11 (P) 3hhr(M) [F_[139__[>3.640]19.32 27 Hgh Mab 13 (P) 3hhr(M) [D_|154__|0 77.36 27
Hgh Mab 8 (P) 3hhr(M) [F_[139__|0 19.32 27 Hgh Mab 14 (P) 3hhr(M) [D_|154__|0 77.36 27
Hgh Mab 9 (P) 3hhr(M) [F_[139__|0 19.32 27 Hgh Mab 16 (P) 3hhr(M) [D_|154__|0 77.36 27
Hgh Mab 11 (P) 3hhr(M) [Q_[141__[>3.640]34.02 27 Hgh Mab 17 (P) 3hhr(M) [D_|154__|0 77.36 27
Hgh Mab 8 (P) 3hhr(M) [Q_[141__[0 34.02 27 Hgh Mab 18 (P) 3hhr(M) [D_|154__|0 77.36 27
Hgh Mab 9 (P) 3hhr(M) [Q_[141__[0 34.02 27 Hgh Mab 19 (P) 3hhr(M) [D_|154__|0 77.36 27
Hgh Mab 11 (P) 3hhr(M) [T_[142__[0 355 27 Hgh Mab 20 (P) 3hhr(M) [D_|154__|0 77.36 27
Hgh Mab 8 (P) 3hhr(M) [T_[142__[0 355 27 Hgh Mab 21 (P) 3hhr(M) [D_|154 _[1.22_[77.36 27
Hgh Mab 9 (P) 3hhr(M) [T_[142__|0 355 27 Hgh Mab 4 (P) 3hhr(M) [D_|154 _[0.81_[77.36 27
Hgh Mab 11 (P) 3hhr(M) [Y_[143_[>3.640]120.24 27 Hgh Mab 5 (P) 3hhr(M) [D_|154__[0.41_[77.36 27
Hgh Mab 8 (P) 3hhr(M) [Y_[143__[0 120.24 27 Hgh Mab 6 (P) 3hhr(M) [D_|154__|0 77.36 27
Hgh Mab 9 (P) 3hhr(M) [Y_[143__[0 120.24 27 Hgh Mab 7 (P) 3hhr(M) [D_[154__|0 77.36 27
Hgh Mab 11 (P) 3hhr(M) [S_[144__[0 262 27 Hgh Mab 8 (P) 3hhr(M) [D_[154__|0 77.36 27
Hgh Mab 8 (P) 3hhr(M) [S_[144__[0 262 27 Hgh Mab 9 (P) 3hhr(M) [D_[154__|0 77.36 27
Hgh Mab 9 (P) 3hhr(M) [S_[144__[0 262 27 Hgh Mab 12 (P) 3hhr(M) [L_[156__|0 53.26 27
Hgh Mab 11 (P) 3hhr(M) [K_[145__[0.41_|65.91 27 Hgh Mab 13 (P) 3hhr(M) [L_[156__|0 53.26 27
Hgh Mab 8 (P) 3hhr(M) [K_[145__[0 65.91 27 Hgh Mab 14 (P) 3hhr(M) [L_[156__[0 53.26 27
Hgh Mab 9 (P) 3hhr(M) [K_[145__[0 65.91 27 Hgh Mab 16 (P) 3hhr(M) [L_[156__|0 53.26 27
Hgh Mab 11 (P) 3hhr(M) [F_[146__[0 30.91 27 Hgh Mab 17 (P) 3hhr(M) [L_[156__[0 53.26 27
Hgh Mab 18 (P) 3hhr(M) [F_[146__[0 30.91 27 Hgh Mab 18 (P) 3hhr(M) [L_[156__|0 53.26 27
Hgh Mab 19 (P) 3hhr(M) [F_[146__[0 30.91 27 Hgh Mab 19 (P) 3hhr(M) [L_[156 _[1.35_|53.26 27
Hgh Mab 20 (P) 3hhr(M) [F_[146__[0 30.91 27 Hgh Mab 20 (P) 3hhr(M) [L_[156__|0 53.26 27
Hgh Mab 21 (P) 3hhr(M) [F_[146__[0 30.91 27 Hgh Mab 21 (P) 3hhr(M) [L_[156_[0.41 [53.26 27
Hgh Mab 4 (P) 3hhr(M) [F_[146__|0 30.91 27 Hgh Mab 4 (P) 3hhr(M) [L_[156__|0 53.26 27
Hgh Mab 5 (P) 3hhr(M) [F_[146__|0 30.91 27 Hgh Mab 5 (P) 3hhr(M) [L_|156__|0 53.26 27
Hgh Mab 6 (P) 3hhr(M) [F_[146__|0 30.91 27 Hgh Mab 6 (P) 3hhr(M) [L_|156__|0 53.26 27
Hgh Mab 8 (P) 3hhr(M) [F_[146__|0 30.91 27 Hgh Mab 7 (P) 3hhr(M) [L_|156__|0 53.26 27
Hgh Mab 9 (P) 3hhr(M) [F_[146__|0 30.91 27 Hgh Mab 12 (P) 3hhr(M) [C_[157__|0 19.28 27
Hgh Mab 11 (P) 3hhr(M) [D_[147__|0.41_|79.58 27 Hgh Mab 13 (P) 3hhr(M) [C_[157__|0 19.28 27
Hgh Mab 18 (P) 3hhr(M) [D_[147__|0 79.58 27 Hgh Mab 14 (P) 3hhr(M) [L_[157__|0 19.28 27
Hgh Mab 19 (P) 3hhr(M) [D_[147__|0 79.58 27 Hgh Mab 16 (P) 3hhr(M) [C_[157__|0 19.28 27
Hgh Mab 20 (P) 3hhr(M) [D_[147__|0 79.58 27 Hgh Mab 17 (P) 3hhr(M) [C_[157__|0 19.28 27
Hgh Mab 21 (P) 3hhr(M) [D_[147__|0 79.58 27 Hgh Mab 18 (P) 3hhr(M) [C_[157 _|1.99 [19.28 27
Hgh Mab 4 (P) 3hhr(M) [D_[147__|0 79.58 27 Hgh Mab 19 (P) 3hhr(M) [C_[157__|0 19.28 27
Hgh Mab 5 (P) 3hhr(M) [D_[147__|0 79.58 27 Hgh Mab 20 (P) 3hhr(M) [C_[157__|0 19.28 27
Hgh Mab 6 (P) 3hhr(M) [D_[147__|0 79.58 27 Hgh Mab 21 (P) 3hhr(M) [L_|157 _|0.41_[19.28 27
Hgh Mab 8 (P) 3hhr(M) [D_[147__[0.41_|79.58 27 Hgh Mab 4 (P) 3hhr(M) [L_[157 _[1.05_[19.28 27
Hgh Mab 9 (P) 3hhr(M) [D_[147__[0 79.58 27 Hgh Mab 5 (P) 3hhr(M) [L_[157 _[0.41_[19.28 27
Hgh Mab 11 (P) 3hhr(M) [T_[148__[0 0 27 Hgh Mab 6 (P) 3hhr(M) [L_[157 |0 19.28 27
Hgh Mab 18 (P) 3hhr(M) [T_[148__[0 0 27 Hgh Mab 7 (P) 3hhr(M) [L_[157 |0 19.28 27
Hgh Mab 19 (P) 3hhr(M) [T_[148__[0 0 27 Hgh Mab 12 (P) 3hhr(M) [K_[158__|0 100.06 27
Hgh Mab 20 (P) 3hhr(M) [T_[148__[0 0 27 Hgh Mab 13 (P) 3hhr(M) [K_[158__|0 100.06 27
Hgh Mab 21 (P) 3hhr(M) [T_[148__[0 0 27 Hgh Mab 14 (P) 3hhr(M) [K_[158__|0 100.06 27
Hgh Mab 4 (P) 3hhr(M) [T_[148__[0 0 27 Hgh Mab 16 (P) 3hhr(M) [K_[158__|0 100.06 27
Hgh Mab 5 (P) 3hhr(M) [T_[148__[0 0 27 Hgh Mab 17 (P) 3hhr(M) [K_[158__|0 100.06 27
Hgh Mab 6 (P) 3hhr(M) [T_[148__[0 0 27 Hgh Mab 18 (P) 3hhr(M) [K_[158__|0 100.06 27
Hgh Mab 8 (P) 3hhr(M) [T_[148__[0 0 27 Hgh Mab 19 (P) 3hhr(M) [K_[158__|0 100.06 27
Hgh Mab 9 (P) 3hhr(M) [T_[148__[0 0 27 Hgh Mab 20 (P) 3hhr(M) [K_[158__|0 100.06 27
Hgh Mab 11 (P) 3hhr(M) [N_[149__[0 B 27 Hgh Mab 21 (P) 3hhr(M) [K_[158__|0 100.06 27
Hgh Mab 18 (P) 3hhr(M) [N_[149__|0 B 27 Hgh Mab 4 (P) 3hhr(M) [K_[158__|0 100.06 27
Hgh Mab 19 (P) 3hhr(M) [N_[149__|0 B 27 Hgh Mab 5 (P) 3hhr(M) [K_|158__|0 100.06 27
Hgh Mab 20 (P) 3hhr(M) [N_[149__|0 B 27 Hgh Mab 6 (P) 3hhr(M) [K_|158__|0 100.06 27
Hgh Mab 21 (P) 3hhr(M) [N_[149__|0 B 27 Hgh Mab 7 (P) 3hhr(M) [K_|158__|0 100.06 27
Hgh Mab 4 (P) 3hhr(M) [N_[149__|0 B 27 Hgh Mab 12 (P) 3hhr(M) [N_[159__|0 328 27
Hgh Mab 5 (P) 3hhr(M) [N_[149__|0 B 27 Hgh Mab 13 (P) 3hhr(M) [N_[159__|0 328 27
Hgh Mab 6 (P) 3hhr(M) [N_[149__|0 B 27 Hgh Mab 14 (P) 3hhr(M) [N_[159__|0 328 27
Hgh Mab 8 (P) 3hhr(M) [N_[149__|0 B 27 Hgh Mab 16 (P) 3hhr(M) [N_[159__|0 328 27
Hgh Mab 9 (P) 3hhr(M) [N_[149__|0 B 27 Hgh Mab 17 (P) 3hhr(M) [N_[159__|0 328 27
Hgh Mab 11 (P) 3hhr(M) [S_[150 |0 B 27 Hgh Mab 18 (P) 3hhr(M) [N_[159__|0 328 27
Hgh Mab 18 (P) 3hhr(M) [S_[150__|0 B 27 Hgh Mab 19 (P) 3hhr(M) [N_[159__|0 328 27
Hgh Mab 19 (P) 3hhr(M) [S_[150__[0 B 27 Hgh Mab 20 (P) 3hhr(M) [N_[159__|0 328 27
Hgh Mab 20 (P) 3hhr(M) [S_[150_[0 - 27 Hgh Mab 21 (P) 3hhr(M) [N_[159__|0 328 27
Hgh Mab 21 (P) 3hhr(M) [S_[150 [0 B 27 Hgh Mab 4 (P) 3hhr(M) [N_[159__[0 328 27
Hgh Mab 4 (P) 3hhr(M) [S_[150 [0 B 27 Hgh Mab 5 (P) 3hhr(M) [N_[159__[0 328 27
Hgh Mab 5 (P) 3hhr(M) [S_[150 [0 B 27 Hgh Mab 6 (P) 3hhr(M) [N_[159__[0 328 27
Hgh Mab 6 (P) 3hhr(M) [S_[150 [0 B 27 Hgh Mab 7 (P) 3hhr(M) [N_[159__[0 328 27
Hgh Mab 8 (P) 3hhr(M) [S_[150 [0 B 27 Hgh Hprlbp +Zn (P) _|3hhr(M) [Y_[160__[0.21_[0.02 9
Hgh Mab 9 (P) 3hhr(M) [S_[150 [0 B 27 Hgh Mab 12 (P) 3hhr(M) [Y_[160__[0 0.02 27
Hgh Mab 11 (P) 3hhr(M) [H_[151__[0 - 27 Hgh Mab 13 (P) 3hhr(M) [Y_[160__[0 0.02 27
Hgh Mab 18 (P) 3hhr(M) [H_[151__[0 - 27 Hgh Mab 14 (P) 3hhr(M) [Y_[160__[0 0.02 27
Hgh Mab 19 (P) 3hhr(M) [H_[151__[0 - 27 Hgh Mab 16 (P) 3hhr(M) [Y_[160__[0 0.02 27
Hgh Mab 20 (P) 3hhr(M) [H_[151__[0 - 27 Hgh Mab 17 (P) 3hhr(M) [Y_[160__[0 0.02 27
Hgh Mab 21 (P) 3hhr(M) [H_[151__[0 - 27 Hgh Mab 18 (P) 3hhr(M) [Y_[160__[0.41_[0.02 27
Hgh Mab 4 (P) 3hhr(M) [H_[151 _[0.41 |- 27 Hgh Mab 19 (P) 3hhr(M) [Y_[160__|0 0.02 27
Hgh Mab 5 (P) 3hhr(M) [H_[151__|0 B 27 Hgh Mab 20 (P) 3hhr(M) [Y_|160__|0 0.02 27
Hgh Mab 6 (P) 3hhr(M) [H_[151__|0 B 27 Hgh Mab 21 (P) 3hhr(M) [Y_[160__[0.41_[0.02 27
Hgh Mab 8 (P) 3hhr(M) [H_[151__|0 B 27 Hgh Mab 4 (P) 3hhr(M) [Y_[160_[1.35_[0.02 27
Hgh Mab 9 (P) 3hhr(M) [H_[151__|0 B 27 Hgh Mab 5 (P) 3hhr(M) [Y_[160__[0.81_[0.02 27
Hgh Mab 11 (P) 3hhr(M) [N_[152__|0 B 27 Hgh Mab 6 (P) 3hhr(M) [Y_[160__|-0.94 [0.02 27
Hgh Mab 14 (P) 3hhr(M) [N_[152__|0 B 27 Hgh Mab 7 (P) 3hhr(M) [Y_|160__|0 0.02 27
Hgh Mab 16 (P) 3hhr(M) [N_[152__|0 B 27 Hgh Mab 12 (P) 3hhr(M) [L_[162__|0 5.01 27
Hgh Mab 17 (P) 3hhr(M) [N_[152__|0 B 27 Hgh Mab 13 (P) 3hhr(M) [L_[162__|0 5.01 27
Hgh Mab 18 (P) 3hhr(M) [N_[152__|0 B 27 Hgh Mab 14 (P) 3hhr(M) [L_[162__|0 5.01 27
Hgh Mab 19 (P) 3hhr(M) [N_[152__|0 B 27 Hgh Mab 16 (P) 3hhr(M) [L_[162__|0 5.01 27
Hgh Mab 20 (P) 3hhr(M) [N_[152__|0 B 27 Hgh Mab 17 (P) 3hhr(M) [L_[162__|0 5.01 27
Hgh Mab 21 (P) 3hhr(M) [N_[152__[0 B 27 Hgh Mab 18 (P) 3hhr(M) [L_|162__|0 5.01 27
Hgh Mab 4 (P) 3hhr(M) [N_[152__[0 - 27 Hgh Mab 19 (P) 3hhr(M) [L_[162__|0 5.01 27
Hgh Mab 5 (P) 3hhr(M) [N_[152__[0 - 27 Hgh Mab 20 (P) 3hhr(M) [L_[162__[0 5.01 27
Hgh Mab 6 (P) 3hhr(M) [N_[152__[0 - 27 Hgh Mab 21 (P) 3hhr(M) [L_[162__[0 5.01 27
Hgh Mab 8 (P) 3hhr(M) [N_[152__[0 - 27 Hgh Mab 4 (P) 3hhr(M) [L_[162__[0 5.01 27
Hgh Mab 9 (P) 3hhr(M) [N_[152__[0 - 27 Hgh Mab 5 (P) 3hhr(M) [L_[162__[0 5.01 27
Hgh Mab 11 (P) 3hhr(M) [D_[153__[0 - 27 Hgh Mab 6 (P) 3hhr(M) [L_[162__[0 5.01 27
Hgh Mab 14 (P) 3hhr(M) [D_[153__[0 - 27 Hgh Mab 7 (P) 3hhr(M) [L_[162__|0 5.01 27




Appendix B: ASEdb

Hgh Mab 12 (P) 3hhr(M) |L_[163 |0 0 27 Hgh Mab 5 (P) 3hhr(M) [D_[171 |0 62.72 27
Hgh Mab 13 (P) 3hhr(M) [C_[163__[0 0 27 Hgh Mab 6 (P) 3hhr(M) [D_[171__|0 62.72 27
Hgh Mab 14 (P) 3hhr(M) [C_[163__|0 0 27 Hgh Mab 7 (P) 3hhr(M) [D_[171__|0 62.72 27
Hgh Mab 16 (P) 3hhr(M) [C_[163__|0 0 27 Hgh Hprlbp +Zn (P)__|3hhr(M) [K_[172__[3.16 |44.95 9
Hgh Mab 17 (P) 3hhr(M) [C_[163__[0 0 27 Hgh Hprlbp -Zn (P)__|3hhr(M) [K_[172__|2 14.95 9
Hgh Mab 18 (P) 3hhr(M) [C_[163__[0 0 27 Hgh Mab 12 (P) 3hhr(M) [K_[172__|0 14.95 27
Hgh Mab 19 (P) 3hhr(M) [L_[163__[0 0 27 Hgh Mab 13 (P) 3hhr(M) [K_[172__|0 14.95 27
Hgh Mab 20 (P) 3hhr(M) [L_[163__|0 0 27 Hgh Mab 14 (P) 3hhr(M) [K_[172__|0 14.95 27
Hgh Mab 21 (P) 3hhr(M) [C_[163__|0 0 27 Hgh Mab 16 (P) 3hhr(M) [K_[172__|0 14.95 27
Hgh Mab 4 (P) 3hhr(M) [C_[163__|0 0 27 Hgh Mab 17 (P) 3hhr(M) [K_[172__|0 14.95 27
Hgh Mab 5 (P) 3hhr(M) [L_[163__[0 0 27 Hgh Mab 18 (P) 3hhr(M) [K_[172__[0 44.95 27
Hgh Mab 6 (P) 3hhr(M) [L_[163__|0 0 27 Hgh Mab 19 (P) 3hhr(M) [K_[172__|0 44,95 27
Hgh Mab 7 (P) 3hhr(M) [L_[163__[0 0 27 Hgh Mab 20 (P) 3hhr(M) [K_[172__|0 44,95 27
Hgh Hpribp +Zn (P)_[3hhr(M) |[Y_|164 _|0.44 |26.67 9 Hgh Mab 21 (P) 3hhr(M) [K_[172__|0 44,95 27
Hgh Mab 12 (P) 3hhr(M) [Y_[164__|0 26.67 27 Hgh Mab 4 (P) 3hhr(M) [K_[172__|0 44,95 27
Hgh Mab 13 (P) 3hhr(M) [Y_[164__[0 26.67 27 Hgh Mab 5 (P) 3hhr(M) [K_[172__|0 44,95 27
Hgh Mab 14 (P) 3hhr(M) [Y_[164__|0 26.67 27 Hgh Mab 6 (P) 3hhr(M) [K_[172__|0 44,95 27
Hgh Mab 16 (P) 3hhr(M) [Y_[164__|0 26.67 27 Hgh Mab 7 (P) 3hhr(M) [K_[172__|0 44,95 27
Hgh Mab 17 (P) 3hhr(M) [Y_[164__|0 26.67 27 Hgh Mab 12 (P) 3hhr(M) [V_[173__|0 097 27
Hgh Mab 18 (P) 3hhr(M) [Y_[164__|0 26.67 27 Hgh Mab 13 (P) 3hhr(M) [V_[173__|0 097 27
Hgh Mab 19 (P) 3hhr(M) [Y_[164__|0 26.67 27 Hgh Mab 14 (P) 3hhr(M) [V_[173__|0 097 27
Hgh Mab 20 (P) 3hhr(M) [Y_[164__[0 26.67 27 Hgh Mab 16 (P) 3hhr(M) [V_[173__|0 097 27
Hgh Mab 21 (P) 3hhr(M) [Y_[164__|0 26.67 27 Hgh Mab 17 (P) 3hhr(M) [V_[173__|0 097 27
Hgh Mab 4 (P) 3hhr(M) [Y_[164__[0 26.67 27 Hgh Mab 18 (P) 3hhr(M) [V_[173__|0 0.97 27
Hgh Mab 5 (P) 3hhr(M) [Y_[164__[0 26.67 27 Hgh Mab 19 (P) 3hhr(M) [V_[173__|0 0.97 27
Hgh Mab 6 (P) 3hhr(M) [Y_[164__|-0.71_|26.67 27 Hgh Mab 20 (P) 3hhr(M) [V_[173__|0 0.97 27
Hgh Mab 7 (P) 3hhr(M) [Y_[164__[0 26.67 27 Hgh Mab 21 (P) 3hhr(M) [V_[173__|0 0.97 27
Hgh Mab 12 (P) 3hhr(M) [F_[166__[0 0.07 27 Hgh Mab 4 (P) 3hhr(M) [V_[173__[0 0.97 27
Hgh Mab 13 (P) 3hhr(M) [F_[166__[0 0.07 27 Hgh Mab 5 (P) 3hhr(M) [V_[173__[0 0.97 27
Hgh Mab 14 (P) 3hhr(M) [F_[166__[0 0.07 27 Hgh Mab 6 (P) 3hhr(M) [V_[173__[0 0.97 27
Hgh Mab 16 (P) 3hhr(M) [F_[166__[0 0.07 27 Hgh Mab 7 (P) 3hhr(M) [V_[173__[0 097 27
Hgh Mab 17 (P) 3hhr(M) [F_[166__[0 0.07 27 Hgh Hprlbp +Zn (P) _|3hhr(M) [E_[174 _[3.46 [34.42 9
Hgh Mab 18 (P) 3hhr(M) [F_[166__[0 0.07 27 Hgh Hprlbp -Zn (°) _|3hhr(M) [E_[174 _[0.17 [34.42 9
Hgh Mab 19 (P) 3hhr(M) [F_[166__[0 0.07 27 Hgh Mab 12 (P) 3hhr(M) [E_[174__|0 34.42 27
Hgh Mab 20 (P) 3hhr(M) [F_[166__[0 0.07 27 Hgh Mab 13 (P) 3hhr(M) [E_[174__[0 34.42 27
Hgh Mab 21 (P) 3hhr(M) [F_[166__[0 0.07 27 Hgh Mab 14 (P) 3hhr(M) [E_[174__|0 34.42 27
Hgh Mab 4 (P) 3hhr(M) [F_[166__|0 0.07 27 Hgh Mab 16 (P) 3hhr(M) [E_[174__|0 34.42 27
Hgh Mab 5 (P) 3hhr(M) [F_[166__|0 0.07 27 Hgh Mab 17 (P) 3hhr(M) [E_[174__|0 34.42 27
Hgh Mab 6 (P) 3hhr(M) [F_[166__|-0.71_[0.07 27 Hgh Mab 18 (P) 3hhr(M) [E_[174__|0 34.42 27
Hgh Mab 7 (P) 3hhr(M) [F_[166__|0 0.07 27 Hgh Mab 19 (P) 3hhr(M) [E_[174__|0 34.42 27
Hgh Hpribp +Zn (P)_[3hhr(M) [R_|167 _|3.89 |46.4 9 Hgh Mab 20 (P) 3hhr(M) [E_[174__|0 34.42 27
Hgh Hpribp -zn (P) __[3hhr(M) [R_|167 _|2.0__|464 9 Hgh Mab 21 (P) 3hhr(M) [E_[174__|0 34.42 27
Hgh Mab 12 (P) 3hhr(M) [R_[167__|0 464 27 Hgh Mab 4 (P) 3hhr(M) [E_[174__|0 34.42 27
Hgh Mab 13 (P) 3hhr(M) [R_[167__|0 464 27 Hgh Mab 5 (P) 3hhr(M) [E_[174__|0 34.42 27
Hgh Mab 14 (P) 3hhr(M) [R_[167__|0 464 27 Hgh Mab 6 (P) 3hhr(M) [E_[174__|0 34.42 27
Hgh Mab 16 (P) 3hhr(M) [R_[167__|0 464 27 Hgh Mab 7 (P) 3hhr(M) [E_|174_|0.41_[34.42 27
Hgh Mab 17 (P) 3hhr(M) [R_[167__|0 464 27 Hgh Mab 12 (P) 3hhr(M) [T_[175__|0 57.8 27
Hgh Mab 18 (P) 3hhr(M) [R_[167__|0 464 27 Hgh Mab 13 (P) 3hhr(M) [T_[175__|0 57.8 27
Hgh Mab 19 (P) 3hhr(M) [R_[167__|0 464 27 Hgh Mab 14 (P) 3hhr(M) [T_[175__|0 57.8 27
Hgh Mab 20 (P) 3hhr(M) [R_[167 [0 464 27 Hgh Mab 16 (P) 3hhr(M) [T_[175__|0 57.8 27
Hgh Mab 21 (P) 3hhr(M) [R_[167 [0 464 27 Hgh Mab 17 (P) 3hhr(M) [T_[175__[0 57.8 27
Hgh Mab 4 (P) 3hhr(M) [R_[167 [0 464 27 Hgh Mab 18 (P) 3hhr(M) [T_[175__[0 57.8 27
Hgh Mab 5 (P) 3hhr(M) [R_[167 [0 464 27 Hgh Mab 19 (P) 3hhr(M) [T_[175__[0 57.8 27
Hgh Mab 6 (P) 3hhr(M) [R_[167 [0 464 27 Hgh Mab 20 (P) 3hhr(M) [T_[175__[0 57.8 27
Hgh Mab 7 (P) 3hhr(M) [R_[167 [0 264 27 Hgh Mab 21 (P) 3hhr(M) [T_[175__[0 57.8 27
Hgh Hpribp +Zn (P) _[3hhr(M) [K_|168__[1.71_|64.69 9 Hgh Mab 4 (P) 3hhr(M) [T_[175__[0 57.8 27
Hgh Mab 12 (P) 3hhr(M) [K_[168__[0 64.69 27 Hgh Mab 5 (P) 3hhr(M) [T_[175__[0 57.8 27
Hgh Mab 13 (P) 3hhr(M) [K_[168__[0 64.69 27 Hgh Mab 6 (P) 3hhr(M) [T_[175__[0 57.8 27
Hgh Mab 14 (P) 3hhr(M) [K_[168__[0 64.69 27 Hgh Mab 7 (P) 3hhr(M) [T_[175__[0 57.8 27
Hgh Mab 16 (P) 3hhr(M) [K_[168__[0 64.69 27 Hgh Hprlbp +Zn (P) _[3hhr(M) [F_[176 [1.89 [6.41 9
Hgh Mab 17 (P) 3hhr(M) [K_[168__[0 64.69 27 Hgh Hpribp-Zn (P) __[3hhr(M) [F_[176 [1.92 [641 9
Hgh Mab 18 (P) 3hhr(M) [K_[168__[0 64.69 27 Hgh Mab 12 (P) 3hhr(M) [F_[176__|0 6.41 27
Hgh Mab 19 (P) 3hhr(M) [K_[168__|0 64.69 27 Hgh Mab 13 (P) 3hhr(M) [F_[176__[0.94 [641 27
Hgh Mab 20 (P) 3hhr(M) [K_[168__|0 64.69 27 Hgh Mab 14 (P) 3hhr(M) [F_[176__|0 6.41 27
Hgh Mab 21 (P) 3hhr(M) [K_[168__|0 64.69 27 Hgh Mab 16 (P) 3hhr(M) [F_[176__|0 6.41 27
Hgh Mab 4 (P) 3hhr(M) [K_[168__|0 64.69 27 Hgh Mab 17 (P) 3hhr(M) [F_[176__|0 6.41 27
Hgh Mab 5 (P) 3hhr(M) [K_[168__|0 64.69 27 Hgh Mab 18 (P) 3hhr(M) [F_[176__|0 6.41 27
Hgh Mab 6 (P) 3hhr(M) [K_[168__|0 64.69 27 Hgh Mab 19 (P) 3hhr(M) [F_[176__|0 6.41 27
Hgh Mab 7 (P) 3hhr(M) [K_[168__|0 64.69 27 Hgh Mab 20 (P) 3hhr(M) [F_[176__|0 6.41 27
Hgh Mab 12 (P) 3hhr(M) [D_[169__|0 169 27 Hgh Mab 21 (P) 3hhr(M) [F_[176__|0 6.41 27
Hgh Mab 13 (P) 3hhr(M) [D_[169__|0 169 27 Hgh Mab 4 (P) 3hhr(M) [F_[176__|0 6.41 27
Hgh Mab 14 (P) 3hhr(M) [D_[169__|0 169 27 Hgh Mab 5 (P) 3hhr(M) [F_[176__|0 6.41 27
Hgh Mab 16 (P) 3hhr(M) [D_[169__|0 169 27 Hgh Mab 6 (P) 3hhr(M) [F_[176__|0 6.41 27
Hgh Mab 17 (P) 3hhr(M) [D_[169__|0 169 27 Hgh Mab 7 (P) 3hhr(M) [F_[176 __[0.64 [6.41 27
Hgh Mab 18 (P) 3hhr(M) [D_[169__[0 169 27 Hgh Mab10 (P) 3hhr(M) [F_[176__|0 6.41 27
Hgh Mab 19 (P) 3hhr(M) [D_[169 [0 169 27 Hgh Mab 12 (P) 3hhr(M) [L_[177__[0 0.04 27
Hgh Mab 20 (P) 3hhr(M) [D_[169 [0 169 27 Hgh Mab 13 (P) 3hhr(M) [L_[177__[0 0.04 27
Hgh Mab 21 (P) 3hhr(M) [D_[169 [0 169 27 Hgh Mab 14 (P) 3hhr(M) [L_[177__|0 0.04 27
Hgh Mab 4 (P) 3hhr(M) [D_[169 [0 169 27 Hgh Mab 16 (P) 3hhr(M) [L_[177__|0 0.04 27
Hgh Mab 5 (P) 3hhr(M) [D_[169 [0 169 27 Hgh Mab 17 (P) 3hhr(M) [L_[177__[0 0.04 27
Hgh Mab 6 (P) 3hhr(M) [D_[169 [0 169 27 Hgh Mab 18 (P) 3hhr(M) [L_[177__[0 0.04 27
Hgh Mab 7 (P) 3hhr(M) [D_[169 [0 169 27 Hgh Mab 19 (P) 3hhr(M) [L_[177__[0 0.04 27
Hgh Mab 12 (P) 3hhr(M) [M_[170__[0 .09 27 Hgh Mab 20 (P) 3hhr(M) [L_[177__[0 0.04 27
Hgh Mab 13 (P) 3hhr(M) [M_[170__[0 .09 27 Hgh Mab 21 (P) 3hhr(M) [L_[177__[0 0.04 27
Hgh Mab 14 (P) 3hhr(M) [M_[170__[0 .09 27 Hgh Mab 4 (P) 3hhr(M) [L_[177__[0 0.04 27
Hgh Mab 16 (P) 3hhr(M) [M_[170__[0 .09 27 Hgh Mab 5 (P) 3hhr(M) [L_[177__[0 0.04 27
Hgh Mab 17 (P) 3hhr(M) [M_[170__[0 1.09 27 Hgh Mab 6 (P) 3hhr(M) [L_[177__|0 0.04 27
Hgh Mab 18 (P) 3hhr(M) [M_[170__|0 1.09 27 Hgh Mab 7 (P) 3hhr(M) [L_[177__|0 0.04 27
Hgh Mab 19 (P) 3hhr(M) [M_[170__|0 1.09 27 Hgh Mab10 (P) 3hhr(M) [L_[177__|0 0.04 27
Hgh Mab 20 (P) 3hhr(M) [M_[170__|0 1.09 27 Hgh Hprlbp +Zn (P)__|3hhr(M) [R_|178 _|1.14 |104.91 9
Hgh Mab 21 (P) 3hhr(M) [M_[170__|0 1.09 27 Hgh Mab 1 (P) 3hhr(M) [R_[178__|0 104.91 27
Hgh Mab 4 (P) 3hhr(M) [M_[170__|0 1.09 27 Hgh Mab 12 (P) 3hhr(M) [R_[178__|0 104.91 27
Hgh Mab 5 (P) 3hhr(M) [M_[170__|0 1.09 27 Hgh Mab 13 (P) 3hhr(M) [R_[178__|0 104.91 27
Hgh Mab 6 (P) 3hhr(M) [M_[170__|0 1.09 27 Hgh Mab 14 (P) 3hhr(M) [R_[178__|0 104.91 27
Hgh Mab 7 (P) 3hhr(M) [M_[170__|0 1.09 27 Hgh Mab 16 (P) 3hhr(M) [R_[178__|0 104.91 27
Hgh Hprlbp +Zn (P)_[3hhr(M) [D_[171__[0.07 |62.72 9 Hgh Mab 17 (P) 3hhr(M) [R_[178_[0.41 10491 27
Hgh Mab 12 (P) 3hhr(M) [D_[171__|0 62.72 27 Hgh Mab 18 (P) 3hhr(M) [R_[178__|0 104.91 27
Hgh Mab 13 (P) 3hhr(M) [D_[171__|0 62.72 27 Hgh Mab 19 (P) 3hhr(M) [R_[178__|0 104.91 27
Hgh Mab 14 (P) 3hhr(M) [D_[171__[0 62.72 27 Hgh Mab 20 (P) 3hhr(M) [R_[178__|0 104.91 27
Hgh Mab 16 (P) 3hhr(M) [D_[171__[0 62.72 27 Hgh Mab 21 (P) 3hhr(M) [R_[178__|0 104.91 27
Hgh Mab 17 (P) 3hhr(M) [D_[171__[0 62.72 27 Hgh Mab 4 (P) 3hhr(M) [R_[178__[0 104.91 27
Hgh Mab 18 (P) 3hhr(M) [D_[171__[0 62.72 27 Hgh Mab 5 (P) 3hhr(M) [R_[178__[0 104.91 27
Hgh Mab 19 (P) 3hhr(M) [D_[171__[0 62.72 27 Hgh Mab 6 (P) 3hhr(M) [R_[178__[0 104.91 27
Hgh Mab 20 (P) 3hhr(M) [D_[171__[0 62.72 27 Hgh Mab 7 (P) 3hhr(M) [R_[178_[1.76 10491 27
Hgh Mab 21 (P) 3hhr(M) [D_[171__[0 62.72 27 Hgh Mab10 (P) 3hhr(M) [R_[178__[0 104.91 27
Hgh Mab 4 (P) 3hhr(M) [D_[171__[0 62.72 27 Hgh Hprlbp +Zn (P)__[3hhr(M) [I__[179 _[0.35_|32.18 9
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Hgh Mab 1 (P) 3hhr(M) |1 [179 |0 32.18 27 Hgh Mab 16 (P) 3hhr(M) |G [187 |0 26.43 - 27
Hgh Mab 12 (P) 3nhe(M) [1[179  [2.16 |32.18 27 Hgh Mab 17 (P) 3nhr(M) [G_|187  [0.41 |26.43 N 27
Hgh Mab 13 (P) 3nhe(M) [1[179  [2.29 |32.18 27 Hgh Mab 7 (P) 3nhr(M) [G_[187 [0 26.43 N 27
Hgh Mab 14 (P) 3nhe(M) [T (179 [0 32.18 27 Hgh Mab10 (P) 3nhr(M) [G_[187 |0 26.43 N 27
Hgh Mab 15 (P) 3nhe(M) [T (179 [0 32.18 27 Hgh Hprlbp +Zn (P) _[3hhr(M) [S_[188_ [-0.29 |14.36 - 9
Hgh Mab 16 (P) 3nhe(M) [T (179 [0 32.18 27 Hgh Mab 1 (P) 3nhr(M) [S_[188 [0 14.36 N 27
Hgh Mab 17 (P) 3nhe(M) |1 (179 [0 32.18 27 Hgh Mab 12 (P) 3nhr(M) [S_[188 |0 14.36 N 27
Hgh Mab 18 (P) 3nhe(M) |1 (179 [0 32.18 27 Hgh Mab 13 (P) 3nhr(M) [S_[188 [0 14.36 N 27
Hgh Mab 19 (P) 3nhe(M) [T (179 [0 32.18 27 Hgh Mab 14 (P) 3nhr(M) [S_[188 [0 14.36 N 27
Hgh Mab 20 (P) 3nhe(M) [T (179 [0 32.18 27 Hgh Mab 15 (P) 3nhr(M) [S_[188 [0 14.36 N 27
Hgh Mab 21 (P) 3hhe(M) [1_[179 [0 32.18 27 Hgh Mab 16 (P) 3hhr(M) [S_[188__[0 14.36 B 27
Hgh Mab 4 (P) Shhe(M) 1 [179 [0 32.18 27 Hgh Mab 17 (P) 3hhr(M) [S_ [188 [0 14.36 B 27
Hgh Mab 5 (P) Shhe(M) 1 [179 [0 32.18 27 Hgh Mab 7 (P) 3hhr(M) [S_ [188 [0 14.36 B 27
Hgh Mab 6 (P) Shhe(M) 1 [179 [0 32.18 27 Hgh Mab10 (P) 3hhr(M) [S_ [188 [0 14.36 B 27
Hgh Mab 7 (P) Shhe(M) 1 [179 [0 32.18 27 Hgh Mab 1 (P) 3hhr(M) [F_[191 [0 B B 27
Hgh Mab10 (P) Shhe(M) 1 [179 [0 32.18 27 Hgh Mab 12 (P) 3hhr(M) [F_[191 [0 B B 27
Hgh Hprlbp +zn (P) _ |3hhr(M) [V [180 [-0.29 |0 9 Hgh Mab 13 (P) 3hhr(M) [F_[191__[0 - - 27
Hgh Mab 1 (P) 3hhr(M) [V [180 [0 0 27 Hgh Mab 14 (P) 3hhr(M) [F[191  [0.41 |- B 27
Hgh Mab 12 (P) 3hhr(M) [V [180 [0 0 27 Hgh Mab 15 (P) 3hhr(M) [F_[191 [0 B B 27
Hgh Mab 13 (P) 3hhr(M) [V [180_[0.64 |0 27 Hgh Mab 16 (P) 3hhr(M) [F_[191 [0 B B 27
Hgh Mab 14 (P) 3hhr(M) [V [180 [0 0 27 Hgh Mab 17 (P) 3hhr(M) [F[191  [2.29 |- B 27
Hgh Mab 15 (P) 3hhr(M) [V [180 [0 0 27 Hgh Mab 7 (P) 3hhr(M) [F_[191 [0 B B 27
Hgh Mab 16 (P) 3hhr(M) [V [180 [0 0 27 Hgh Mab10 (P) 3hhr(M) [F_[191 [0 B B 27
Hgh Mab 17 (P) 3nhr(M) [V [180 [0 0 27 11-8 11-8r (P) 3ils(M) [E |4 27 |- N 22
Hgh Mab 18 (P) 3hhr(M) [V [180 |0 0 27 118 11-8r (P) 3il8(M) [L |5 2.7 |120.35 N 22
Hgh Mab 19 (P) 3nhr(M) [V [180 [0 0 27 -8 11-8r (P) 3i8(M) [R |6 205 19951 N 22
Hgh Mab 20 (P) 3nhr(M) [V [180 |0 0 27 -8 11-8r (P) 38(M) [1 |10 [1.99 1422 N 22
Hgh Mab 21 (P) 3hhr(M) |V {180 |0 0 27 11-2 (Human) 11-2 Receptor (P) [3ink(M) [R [38 1.58 [168.27 - 46
Hgh Mab 4 (P) 3hhr(M) |V {180 |0 0 27 11-2 (Human) 11-2 Receptor (P) [3ink(M) [F [42 1.96 [83.98 - 46
Hgh Mab 5 (P) 3hhr(M) [V_[180 [0 0 27 Bfgf Fgfrib (P) afgf(M) [R_[22_ [0.18 [52.53 B 53
Hgh Mab 6 (P) 3hhr(M) [V_[180 [0 0 27 Bfgf Fgfrib (P) afgf(M) [Y [24 [2.86  [59.67 B 53
Hgh Mab 7 (P) 3hhr(M) [V_[180 [0 0 27 Bfgf Fgfrib (P) afgf(M) [K_[26 _ [0.01 [61.74 B 53
Hgh Mab10 (P) 3hhr(M) [V_[180 [0 0 27 Bfgf Fgfrib (P) afgf(M) [R_[44 [0.71 [125.88 B 53
Hgh Hpribp +zn (P) __[3hhr(M) [Q [181 [0 12.06 9 Bfgf Fgfrib (P) 4fgf(M) [K_[46__[0.07 _[130.79 - 53
Hgh Mab 1 (P) 3hhr(M) [Q_[181 [0 12.06 27 Bfgf Fgfrib (P) afgf(M) [E_[96  [4.33_ [39.96 B 61
Hgh Mab 12 (P) 3nhr(M) [Q_|181 [0 12.06 27 Bigf Fgfr1b (P) afgf(M) [R_|97 _ |0.41 |142.17 B 61
Hgh Mab 13 (P) 3hhr(M) [Q_[181 [0 12.06 27 Bigf Fgfrib (P) 2fgf(M) [N |101_ |1.16 |65.47 B 53
Hgh Mab 14 (P) 3nhr(M) [Q_[181 [0 12.06 27 Bigf Fgfr1b (P) afgf(M) [Y |103 [3.06 |38.3 N 53
Hgh Mab 15 (P) 3nhr(M) [Q_[181 [0 12.06 27 Bigf Fgfr1b (P) 4fgf(M) [R_|107 |06 |75.39 N 61
Hgh Mab 16 (P) 3nhr(M) [Q_[181 [0 12.06 27 Bigf Fgfr1b (P) 2fgf(M) [R_|109  [0.22 |98.57 N 61
Hgh Mab 17 (P) 3nhr(M) [Q_[181 [0 12.06 27 Bigf Fgfr1b (P) 2fgf(M) [K_|110 |-0.33 |72.57 N 61
Hgh Mab 18 (P) 3nhr(M) [Q_[181 [0 12.06 27 Bigf Fgfr1b (P) afgf(M) [Y_|111_ [0.17 |36.66 N 53
Hgh Mab 19 (P) 3nhr(M) [Q_[181 [0 12.06 27 Bigf Fgfr1b (P) afgf(M) [T |112 [0.51 |63.27 N 61
Hgh Mab 20 (P) 3nhr(M) [Q_[181 [0 12.06 27 Bigf Fgfr1b (P) Ifgf(M) [S|113 [0.58 |70.63 N 61
Hgh Mab 21 (P) 3nhr(M) [Q_[181 [0 12.06 27 Bigf Fgfr1b (P) Ifgf(M) |W |114 [0.13 |56.92 N 53
Hgh Mab 4 (P) 3nhr(M) [Q_[181 [0 12.06 27 Bigf Fgfr1b (P) 2fgf(M) [L_|140  [352 |58.37 N 53
Hgh Mab 5 (P) 3nhr(M) [Q_[181 [0 12.06 27 Bigf Fgfr1b (P) 2fgf(M) [M |142 [1.39 |76.86 N 53
Hgh Mab 6 (P) 3nhr(M) [Q_[181 [0 12.06 27 Erabutoxin A__ | Achr (P) Sebx(M) [F_ |4 01 |217 N 16
Hgh Mab 7 (P) 3nhr(M) [Q_[181 [0 12.06 27 Erabutoxin A__|Ma2-3 (P) Sebx(M) [F_[4 0 217 B 16
Hgh Mab10 (P) 3nhr(M) [Q [181 [0 12.06 27 Erabutoxin A___ | Achr (P) Sebx(M) [H_[6 104 |12.65 B 16
Hgh Hprlbp +Zn (P) 3hhr(M) |R 183 |0.56 |62.68 9 Erabutoxin A Ma2-3 (P) 5ebx(M) [H |6 0.72  |12.65 - 16
Hgh Mab 1 (P) 3hhr(M) |R_[183 |0 62.68 27 Erabutoxin A Achr (P) 5ebx(M) [Q [10 3.1 95.24 - 16
Hgh Mab 12 (P) 3hhr(M) [R_|183_ |>3.640]62.68 27 Erabutoxin A___|Ma2-3 (P) Sebx(M)[Q [10 _ [0.19 [95.24 - 16
Hgh Mab 13 (P) 3hhr(M) |R {183 |>3.640|62.68 27 Erabutoxin A Achr (P) Sebx(M) [Q [12 0.1 84.61 - 16
Hgh Mab 14 (P) 3nhr(M) [R_[183__|>3.640]62.68 27 Erabutoxin A___|Ma2-3 (P) Sebx(M)[Q_[12___ |0 84.61 - 16
Hgh Mab 15 (P) 3hhr(M) [R_ 183 62.68 27 Erabutoxin A Achr (P) Sebx(M) [T [14 0.58 53.38 - 16
Hgh Mab 16 (P) 3hhr(M) [R {183  |>3.640|62.68 27 Erabutoxin A Ma2-3 (P) Sebx(M) [T [14 0 53.38 - 16
Hgh Mab 17 (P) 3hhr(M) [R_ {183 |2.7 62.68 27 Erabutoxin A Achr (P) 5ebx(M) [K[15 0 93.29 - 16
Hgh Mab 18 (P) 3hhr(M) |R [183 0 62.68 27 Erabutoxin A Ma2-3 (P) 5ebx(M) [K[15 -0.13 193.29 - 16
Hgh Mab 19 (P) 3nhr(M) [R_[183__[0 62.68 27 Erabutoxin A__|Achr (P) Sebx(M)[T_[16 |04 [81.91 - 16
Hgh Mab 20 (P) 3nhr(M) [R_|183__[0 62.68 27 Erabutoxin A__| Ma2-3 (P) Sebx(M)[T |16 |0 8191 B 16
Hgh Mab 21 (P) 3hhr(M) [R_|183__[0 62.68 27 Erabutoxin A___| Achr (P) Sebx(M)[E_|21___|0 52.69 B 16
Hgh Mab 4 (P) 3nhr(M) [R_[183 [0 62.68 27 Erabutoxin A___| Ma2-3 (P) Sebx(M)[E_ |21 [0.64 |52.69 B 16
Hgh Mab 5 (P) 3nhr(M) [R_[183 [0 62.68 27 Erabutoxin A__ | Achr (P) Sebx(M)[S |22 |0 16.69 - 16
Hgh Mab 6 (P) 3nhr(M) [R_[183 [0 62.68 27 Erabutoxin A___| Ma2-3 (P) Sebx(M)[S |22 |0 16.69 - 16
Hgh Mab 7 (P) 3hhr(M) [R_|183  |1.76 |62.68 27 Erabutoxin A__ | Achr (P) Sebx(M)[Q |28 [0.17 |57.42 - 16
Hgh Mab10 (P) 3nhr(M) [R_[183 [0 62.68 27 Erabutoxin A___ | Ma2-3 (P) 5ebx(M)[Q |28 |0 57.42 - 16
Hgh Hprlbp +zn (P) _|3hhr(M) [S_ |184  [-0.12 |7.27 9 Erabutoxin A__ | Achr (P) 5ebx(M)[S_[30___[0 53.82 - 16
Hgh Mab 1 (P) 3nhr(M) [S_ [184 [0 727 27 Erabutoxin A___| Ma2-3 (P) Sebx(M)[S |30 |-0.06 |53.82 - 16
Hgh Mab 12 (P) 3nhr(M) [S_ [184 [0 727 27 Erabutoxin A___ | Achr (P) Sebx(M) [T |35 |0 60.16 - 16
Hgh Mab 13 (P) 3nhr(M) [S_[184 [0 727 27 Erabutoxin A___| Ma2-3 (P) Sebx(M)[T |35 |0 60.16 - 16
Hgh Mab 14 (P) 3nhr(M) [S_ [184 [0 727 27 Erabutoxin A__ | Achr (P) Sebx(M)[1_ |37 [0.97 |43.11 - 16
Hgh Mab 15 (P) 3nhr(M) [S_ [184 [0 727 27 Erabutoxin A___ | Ma2-3 (P) Sebx(M)[1_ |37 |0 4311 - 16
Hgh Mab 16 (P) 3hhr(M) [S 1184 [0 7.27 27 Erabutoxin A Achr (P) Sebx(M) [G |42 0.26  |8.99 - 16
Hgh Mab 17 (P) 3hhr(M) [S 184 [0 7.27 27 Erabutoxin A Ma2-3 (P) 5ebx(M) (G [42 0 8.99 - 16
Hgh Mab 7 (P) 3nhr(M) [S_[184__[0 7.27 27 Erabutoxin A__|Achr (P) Sebx(M) [T_[45___|0 11552 - 16
Hgh Mab10 (P) 3nhr(M) [S_[184__[0 7.27 27 Erabutoxin A___|Ma2-3 (P) Sebx(M)[T_[45__ |08 [11552 - 16
Hgh Hprlbp +Zn (P) 3hhr(M) [V_[185 ]0.28 |22.66 9 Erabutoxin A Achr (P) 5ebx(M) [V [46 0.4 100.92 - 16
Hgh Mab 1 (P) 3nhr(M) [V_[185__[0 22.66 27 Erabutoxin A___|Ma2-3 (P) Sebx(M)[V_[46__ |12 [100.92 - 16
Hgh Mab 12 (P) 3nhr(M) [V_[185__[0.94 |22.66 27 Erabutoxin A__|Achr (P) Sebx(M) [K_[47 __[2.01_[110.03 - 16
Hgh Mab 13 (P) 3nhr(M) [V_[185__[0 22.66 27 Erabutoxin A___|Ma2-3 (P) Sebx(M) [K_[47 __|1.74 [110.03 - 16
Hgh Mab 14 (P) 3nhr(M) [V_[185__[0.64 | 22.66 27 Erabutoxin A__[Achr (P) Sebx(M)[L_[52 _[0.19_[8.23 - 16
Hgh Mab 15 (P) 3hhr(M) [V 185 [0 22.66 27 Erabutoxin A Ma2-3 (P) 5ebx(M) [L [52 0.53 |8.23 - 16
Hgh Mab 16 (P) 3hhr(M) [V 185 [0 22.66 27 Erabutoxin A Achr (P) 5ebx(M) [S [53 0.4 66.6 - 16
Hgh Mab 17 (P) 3hhr(M) [V_[185__|0 22.66 27 Erabutoxin A__|Ma2-3 (P) 5ebx(M)[S_[53___|0 66.6 - 16
Hgh Mab 7 (P) 3hhr(M) [V 185 [0 22.66 27 Erabutoxin A Achr (P) 5ebx(M) [V [59 -0.09 |51.32 - 16
Hgh Mab10 (P) 3hhr(M) [V [185 [0 22.66 27 Erabutoxin A__| Ma2-3 (P) Sebx(M)[V_[59 |0 51.32 B 16
Hgh Hprlbp +zn (P) | 3hhr(M) [E_|186 |0 107.65 9 Erabutoxin A__ | Achr (P) 5ebx(M)[N_[62 [0 60.99 - 16
Hgh Mab 1 (P) 3nhr(M) [E_|186 [0 107.65 27 Erabutoxin A___|Ma2-3 (P) Sebx(M)[N_ |62 |0 50.99 N 16
Hgh Mab 12 (P) 3nhr(M) [E_|186 [0 107.65 27

Hgh Mab 13 (P) 3nhr(M) [E_|186 [0 107.65 27

Hgh Mab 14 (P) 3nhr(M) [E_|186 [0 107.65 27

Hgh Mab 15 (P) 3nhr(M) [E_|186 [0 107.65 27

Hgh Mab 16 (P) 3nhr(M) [E_|186 [0.41 |107.65 27

Hgh Mab 17 (P) 3nhr(M) [E_|186 [0 107.65 27

Hgh Mab 7 (P) 3nhr(M) [E_|186 [0 107.65 27

Hgh Mab10 (P) 3nhr(M) [E_|186 [0 107.65 27

Hgh Hprlbp +zn (P) | 3hhr(M) [G_|187 |0 26.43 9

Hgh Mab 1 (P) 3nhr(M) [G_[187__[0 26.43 27

Hgh Mab 12 (P) 3nhr(M) [G_[187_[0.94 |26.43 27

Hgh Mab 13 (P) 3nhr(M) [G_[187__[0.64 |26.43 27

Hgh Mab 14 (P) 3nhr(M) [G_[187__[0.64 |26.43 27

Hgh Mab 15 (P) 3nhr(M) [G_[187__[0 26.43 27
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