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This dissertation comprises two distinct research inquiries. The first
inquiry analyzes the chemical signatures of TF-1 cells post JAK inhibitor treatment,
specifically Ruxolitinib and Tofacitinib, using S-FTIR spectroscopy. JAK pathway
deregulation is associated with myelofibrosis pathogenesis. Ruxolitinib
demonstrated superior inhibitory efficacy over Tofacitinib, which targets JAKS.
PCA successfully differentiated untreated and drug-treated cells, revealing
biochemical changes in cellular components. The results affirm FTIR's efficacy in
investigating drug-induced molecular changes, emphasizing JAK inhibitors' unique
effects on cellular elements. The second investigation examines Kerra™ | a
botanical extract from the Takxila scripture, on HCT116 colorectal cancer cells.
This study evaluated the extract's effects on cancer cell viability and apoptosis
through various assays. Apoptotic protein marker levels were quantified and
elucidated the extract influenced the proteins and pathways by proteomics analysis.
Kerra™ extract demonstrated a dose-dependent cytotoxicity, with higher
concentrations leading to reduced cell viability in a 72-hour treatment period plus
revealing early-late apoptosis characteristics. LC-MS/MS analysis identified 3,406
proteins. Pathway analysis indicated that Kerra™  extract induced apoptotic
signaling and inhibited proliferation in cell lines via the EIF2 pathway. Regulatory
proteins, including CDKN1A and MYC, were identified. Importantly, caspase 8
and 9 expression levels significantly increased in response to Kerra™ compared to
Doxorubicin. These findings strongly support the extract's ability to induce
apoptosis in HCT116 colon cancer cells. Its efficacy was confirmed through its
dose-dependent cytotoxicity, apoptotic induction, and modulation of key proteins in
death and proliferation pathways. This research highlights Kerra™ 's potential as a
promising therapeutic entity in cancer treatment.
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Comparative S-FTIR Analysis of JAK Inhibitors in TF-1 Cells and

Evaluation of Kerra™ Extract for HCT116 Colon Cancer

SCOPE/STRUCTURE OF STUDY

This project contains two studies including the Janus kinase (JAK)
inhibitor's effects on TF-1 myelofibrosis cancer cells and the apoptotic effects of the
Kerra™ extract on HCT116 colorectal cancer cells.

The research paper titled "Synchrotron Fourier Transform Infrared
Microscopy Spectra in Cellular Effects of Janus Kinase Inhibitors on Myelofibrosis
Cancer Cells" aims to assess the chemical changes in cells following treatment with
JAK inhibitors, shedding light on their potential for myelofibrosis therapy. The study
utilizes synchrotron Fourier transform infrared (S-FTIR) spectroscopy to delve into
the molecular-level impacts of these drugs on cellular biochemical components. By
employing a fingerprint approach that combines S-FTIR data with in vitro
cytotoxicity assays, the research unveils distinct patterns of cellular responses to the
JAK inhibitors. The comparison of two inhibitors, Ruxolitinib and Tofacitinib, reveals
that Ruxolitinib has a more pronounced inhibitory effect on TF-1 cells. Furthermore,
the study involves calculating I1Cso values and utilizing principal component analysis
(PCA) to categorize cellular biochemical alterations under different treatment
conditions. The research sheds light on the molecular changes induced by JAK
inhibitors on TF-1 myelofibrosis cancer cells using advanced spectroscopic
techniques, aiming to enhance understanding of their biochemical impacts and
therapeutic potential.

The second publication was titled "Exploring the Apoptotic-Induced
Biochemical Mechanism of Traditional Thai Herb (Kerra™) Extract in HCT116 Cells
Using a Label-Free Proteomics Approach™. This study delves into the mechanisms
through which the Kerra™ extract triggers apoptosis in the HCT116 colorectal cancer
cell line. It investigates the effects of the Kerra™  extract on cell viability and
apoptosis in a dose-dependent manner. Additionally, the research aims to understand

the biochemical mechanisms that regulate apoptotic markers such as caspase-8 and
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caspase-9. The study utilizes a label-free proteomics approach to analyze changes in
protein expression, shedding light on the molecular mechanisms and pathways
impacted by the Kerra™ extract. These articles form an integral part of my graduation
thesis.
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INTRODUCTION

Cancer is the rapid creation of abnormal cells that grow from the
transformation of normal cells into tumor cells. In general, cancer progresses from a
pre-cancerous lesion to a malignant tumor that grows beyond and can invade
bordering parts of the body and spread to other organs referred to as metastasis.
Metastases are the main cause of death from cancer. These changes are the result of
the interaction between a person's genetic factors and external agents. Global cancer
statistics 2018: GLOBOCAN estimates of incidence and mortality worldwide for 36
cancers. In both sexes combined, lung cancer is the most diagnosed cancer (11.6% of
the total cases) and the leading cause of cancer death (18.4% of the total cancer
deaths), closely followed by female breast cancer (11.6%), the most commonly
diagnosed cancer and the leading cause of cancer death [1].

The treatment to treat and manage cancer is available. The
effectiveness of the treatment depends on the type of cancer, the location of the tumor,
and the stage of its progression. Some traditional and widely used treatment options
include surgery, radiation-based surgical knives, chemotherapy, and radiotherapy.
Although chemotherapy is commonly used, it often comes with side effects. However,
these treatments have not been able to significantly improve mortality rates or prolong
survival time for metastatic cancer. In addition, drugs, biological molecules, and
immune-mediated therapies are now being used for treatment.

New medications that target specific tumor pathways and
characteristics are being researched to create a revolution in cancer treatment [2]. For
instance, JAK inhibitors are a class of drugs that target the JAK/STAT signaling
pathway which is the dysregulated cell signaling pathway that leads to tumor growth.
Preclinical has shown tumor inhibition results, enhanced therapies' effects, and
treating solid tumors in several clinical trials [3-5]. Nevertheless, some inhibitors
found side effects and adverse events associated with infectious events among
patients using these medications [6, 7]. Therefore, finding alternative methods that are
more effective and less toxic is necessary. Traditional medicine is the first line of

treatment that relies on the concern about the synthetic drug's safety and efficacy.
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Natural products are increasingly identified as sources of pharmacological drugs and
are used to treat various diseases, including cancers and neurological disorders [8].

The development of dependable and inexpensive technologies for the
screening of individuals with cancer, for improving the early diagnosis of cancer and
the prediction of treatment, and for prevention activities to reduce the incidence of
cancer. For this reason, cancer biomarkers and molecular changes are important for
discovering and validating cancer research [9]. The FTIR is a powerful tool for the
study of biological systems. Its spectroscopy can consider molecular changes in cells
exposed to antitumor drugs based on the S-FTIR spectrum [10]. Likewise, Proteomics
analysis has become critical in biological alternated investigation. This technology
has identified information, including protein targets and signaling pathways
associated with cancer cell growth and cellular response.

Background and Rationale

First publication, JAKs are intracellular tyrosine kinases that play a
crucial role in signal transduction for cytokines and growth factors via the JAK/STAT
pathway. Dysregulation of JAKs can result in cancer and autoimmune diseases.
Specifically, JAK2 mutations have been associated with myelofibrosis, a form of
bone marrow cancer. Therefore, the inhibition of JAK2, such as with Ruxolitinib and
Tofacitinib, is an important therapeutic option. Ruxolitinib selectively inhibits JAK1
and JAK2, while Tofacitinib is more specific to JAK3. Understanding the distinct
mechanisms of these inhibitors is essential for optimizing treatment strategies for
myelofibrosis. In this study, S-FTIR spectroscopy is used to analyze molecular
changes in cancer cells following drug treatment, providing insights into the chemical
fingerprints of cells and their responses to drugs. Previous research has shown that
FTIR spectroscopy is effective in evaluating drug sensitivity in cancer cells and
interactions of molecular components with anti-cancer drugs. This study aims to
explore the specific effects of JAK inhibitors on TF-1 cells and to better characterize
the impact of JAK2 inhibition, offering insights into the differing clinical
effectiveness of the two drugs.

In the second publication, recent studies have shown a growing interest

in utilizing natural products for cancer treatment due to their ability to impact multiple



€00€£0598¢€¢

or tbes / Leiosier Loczaosz taoex , s3ssun susoositre vssurt nx |||

15

pathways involved in cancer cell growth. This approach has shown promise in
identifying new potential drugs that may be more effective than single compounds
targeting specific markers. Specifically, the research emphasizes the importance of
traditional herbs, such as the Kerra™ extract, which is a combination of various
medicinal plants known for their potential in cancer treatment. Despite its historical
use, there is a significant gap in our understanding of its efficacy and the mechanisms
through which it affects cancer cells. Inducing apoptosis (cell death) in cancer cells is
a crucial therapeutic strategy. Therefore, the study aims to investigate how the
Kerra™  extract triggers this process in colon cancer cells through proteomics
analysis. This method allows for a comprehensive exploration of protein changes in
response to the Kerra™ extract, shedding light on the extract's effects on apoptosis
and other cellular processes. This research underscores the potential of traditional
medicine in providing effective and low-side-effect cancer treatments as an alternative
to conventional therapies. By elucidating the apoptotic mechanisms induced by the
Kerra™ extract, the study seeks to contribute to the development of safe and efficient
cancer therapies.

Objectives

1. To evaluate the effects of JAK inhibitors, specifically Ruxolitinib and Tofacitinib,
on erythroleukemia TF-1 cell line by S-FTIR spectroscopy.

2. To investigate how the Kerra™ extract induces apoptosis in HCT116 cells by

exploring the biochemical pathways and mechanisms using proteomics.

Contributions and Outcome of Research

The first article successfully assessed the chemical fingerprints of TF-1
cells after treatment with Ruxolitinib and Tofacitinib using S-FTIR spectroscopy.
Based on PCA can classify the biochemical alterations in treated versus untreated
cells. It identified significant changes in lipid production, protein conformation, and
nucleic acid levels, indicating how these inhibitors modify cellular biochemistry.
These allowed for the identification of distinct molecular changes in response to the
drugs, contributing to the understanding of their mechanisms of action. The findings

suggest that FTIR spectroscopy can be a valuable tool for analyzing cellular responses
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to drug treatments at the molecular level. The differences in the effectiveness of
Ruxolitinib and Tofacitinib were found that Ruxolitinib had a two-fold higher
inhibition effect on TF-1 cell lines compared to Tofacitinib. Ruxolitinib and
Tofacitinib modulate the JAK/STAT signaling pathway that is shown to decrease
STAT3 phosphorylation and induce apoptosis. This opens a broader understanding of
myelofibrosis treatment and may help in developing more effective therapeutic
strategies tailored to individual patient needs.

The second article indicated that the Kerra™ extract induced a higher
level of late apoptosis and cell death compared to Doxorubicin (Dox) at ICso
concentration. The extract can activate apoptosis and suppress cell proliferation in
HCT116 cells through the EIF2 signaling pathway. This finding is crucial as it
elucidates the specific pathways involved in the apoptotic process triggered by the
extract. The study identified 3406 proteins affected by the Kerra™ extract in cell
lines. CDKN1A and MYC were predicted as upstream regulators in response to the
Kerra™  extract. This extensive proteomic analysis provides a comprehensive
overview of the biochemical changes induced by the extract, highlighting its potential
as a therapeutic agent for colon cancer and understanding these regulatory proteins
can help in developing targeted therapies that enhance the efficacy of the extract in

inducing apoptosis in cancer cells.
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Synchrotron FTIR microscopy spectra in cellular effects of JAK inhibitors on

myelofibrosis cancer cells
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Janus kinases (JAKSs) deregulation of the JAK/STAT pathway leads to myelofibrosis
that can be treated by JAKSs inhibitors including Ruxolitinib and Tofacitinib. Even
though both inhibitors are effective against myelofibrosis, each of them has a different
mode of action in the cells. Ruxolitinib is an inhibitor for selective JAK1/2 and
Tofacitinib is an inhibitor for JAK3. This study evaluated the chemical fingerprints of

TF-1 cells after JAKs inhibitor treatments by the Synchrotron Fourier transform
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infrared microspectroscopy (S-FTIR) spectrum. Tofacitinib and Ruxolitinib
treatments in TF-1 cells were applied with a chemical fingerprints approach in S-
FTIR spectroscopy and in vitro cytotoxicity in a cell-based assay. Principal
component analysis or PCA was utilized to classify three cell treatments with three
biochemical alteration absorbances of lipids vibration by C-H stretching, protein
amide | arise from C=0 stretching, and P=0 phosphodiester bond from nucleic acids.
The results showed that the inhibition effect of Ruxolitinib on the TF-1 cell lines was
two-fold higher than Tofacitinib. PCA distinguishes untreated and drug treatment by
detected cellular biochemical alteration. The loading plots identify protein and nucleic
acids were the different main components in disparate cell treatments. Tofacitinib
separated from the others in lipid and nucleic acid. The second derivative spectra of
three molecular components had decreased lipid production and accumulation,
changes in secondary structures in proteins, and a high level of RNA overexpression
in cell treatment. The JAKSs inhibitors caused different spectroscopic biomarkers of
the modifications of secondary protein conformation, stimulated cell lipid
accumulation, and phosphorylation from untreated cells. The alteration of cellular
biochemical components advises that the FTIR is a potential tool for used analyzing

specific patterns of drug cellular responses at the molecular level.

Keywords: Synchrotron Fourier transform infrared microscopy (S-FTIR), Janus
kinases (JAKS) inhibitors, Ruxolitinib, TF-1, Tofacitinib

Abbreviations: JAKs, Janus kinases; FTIR, Fourier-transform infrared spectroscopy;
TYK2, Tyrosine kinase 2; STAT, Signal transducers and activators of transcription;
ICso, The half-maximal inhibitory concentration; GM-CSF, Granulocyte-macrophage
colony-stimulating factor; IL-3, interleukin-3; DMSO, Dimethyl sulfoxide; FBS, Fetal
bovine serum; SLRI, Synchrotron Light Research Institute; ISI, Infrared
Spectroscopy, and Imaging; MCT, Mercury-cadmium-telluride; SEM, standard error

of the mean; PCA, Principal component analysis
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Introduction

Janus kinases (JAKSs) are intracellular and nonreceptor tyrosine kinases
family including, JAK1, JAK2, JAK3, and tyrosine kinase 2 (TYK?2) that play signal
transductions due to cytokines and growth factors®. These kinases are intermediaries
between signal induction of cytokine and transcriptional factor phosphorylation,
signal transducers and activators of transcription (STAT) passing through the
JAK/STAT pathway. Therefore, JAK/STAT pathway deregulation can initiate cancer
inflammation, and autoimmune diseases? 3.

JAK1 related to mutated sites has been associated with acute leukemia

or B-cell lymphoma. JAK2 mutation is also allied with thrombocytosis, myelofibrosis,

leukemia, and lymphoma, and JAKS signaling increasing can develop T-cell acute

lymphocytic leukemia® 4. The tyrosine kinase domain location is in the JH1 domain at
the C-terminal of the JAKs. This domain is controlled through a pseudokinase domain
or JH2 that lacks Asp residue for phosphotransfer in the His/Arg/Asp motif of the
catalytic loop in kinase activity. Hence, this domain is assumed to regulate the JH1
domain catalytic activity®. Among the JAKs, JAK2 is a critical target for the treatment
of cancer disease. JAK2 inhibition can decrease the risk of bone marrow cancer due to
the prevention of JAK2 activation.

Myelofibrosis cancer can be treated by JAKs inhibition®. Ruxolitinib
and Tofacitinib are two FDA-approved drugs that widely used in clinical treatment of
this cancer. These drugs interact in the ATP site of the JAKs and prevent JAKS
activation. As a result, signal transduction cannot occur, and the risk of this cancer is
decreased. Ruxolitinib is selective for JAK1/2 (The half-maximal inhibitory
concentration (ICso) for JAK1 = 3.3 and for JAK2 = 2.8 nM)’, whereas Tofacitinib is
more selective for JAK3 (ICso = 34 nM) than JAK1/2 (ICso = 81 and 80 nM,
respectively)®. Ruxolitinib is effective for JAK1/2 inhibition, whereas Tofacitinib can
inhibition of JAK1/3 more than JAK2. It is an interesting approach to investigate the
binding pattern of both drugs with JAKSs.

The FTIR is an effective tool for studying the biological systems by
considering the effect of molecular changes in cells on antitumor drugs based on the

FTIR spectrum®. Numerous FTIR chemical fingerprints between cancer cells and
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drugs have been reported. The leukemic cell lines (K562) treated with an Aktl/2
kinase inhibitor (A6730) showed a noticeable change in the a-helix/B-strand
conformation ratio’®. A previous report revealed the capability of FTIR spectroscopy
can evaluate the drug sensitivity in cells as well as interactions of different molecular
components of anti-cancer drugs'. TF-1 cell line that originated from
erythroleukemia in humans. These cells’ proliferative are responsive to granulocyte-
macrophage colony-stimulating factor (GM-CSF) or interleukin-3 (IL-3) through with
JAK2/STAT signaling pathway activation!?. Understanding the different inhibition
patterns of drugs resulting from JAK2, based on the FTIR spectrum in cells treated
with drugs, is important to better characterize the effect of JAK2 inhibition and the
potential explanation for differences in clinical effectiveness.

In this study, the objective was to assess the chemical fingerprints of
TF-1 cells after Tofacitinib and Ruxolitinib treatments. To achieve this, we applied a
chemical fingerprints approach, using knowledge of both drugs in S-FTIR
spectroscopy and in vitro cytotoxicity in a cell-based assay. These findings can be
proposed that S-FTIR can be used for analyzing distinct patterns of cellular responses

when drug-treated at the molecular level.

Results
3.1 Effect of Ruxolitinib and Tofacitinib on the TF-1 cell lines

We used the TF-1 cells to investigate the dose dependence of drug
treatment using the Presto Blue assay. At 72 h, the IC50 of Ruxolitinib was
14.47+0.59 uM and Tofacitinib was 30.29+1.98 uM on TF-1 cells (Figure 1). These
results showed that drugs can inhibit the viability of TF-1 cells, the inhibitory effect
indicated that Ruxolitinib can inhibit TF-1 cells more than two-fold higher than
Tofacitinib. However, the effect of both drugs on the TF-1 cells was further evaluated

to consider molecular changes in cells by FTIR spectrum analysis.
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Ruxolitinib Tofacitinib

IC59 =14.47 £ 0.59 uM IC50 =30.29 £ 1.98 uM
100- N 100-
- N 3 N _ -
£ 60- W= £ 60-
o o
S 40- S 40-
8 20 8 20
0 1 2 0 1 2
Log [Ruxolitinib] (uM) Log [Tofacitinib] (uM)

Figure 1 TF-1 cells viability after treatment with Ruxolitinib and Tofacitinib at
various concentrations.

3.2 Molecular Docking

To demonstrate the interaction and binding mode of known drugs
(Ruxolitinib and Tofacitinib) with JAK1 and JAK2, both compounds were
individually docked into the binding pocket of the JAK1 and JAK2 proteins by using
GOLD docking. The docking scores of Ruxolitinib in complex with both proteins
(59.40 kcal mol! for JAK1 and 57.81 kcal mol? for JAK2) were higher than
Tofacitinib (50.91 kcal mol™ for JAK1 and 51.88 kcal mol™ for JAK2) (Figure S13).
From these results confirmed the previously reports that the Ruxolitinib strongly
interact with JAK1 than JAK2 whereas Tofacitinib strongly interact with JAK2 than
JAK1. Moreover, the binding pattern and 2D interactions of all systems are illustrated
in Figure 2. We found Ruxolitinib and Tofacitinib bound at the binding site with a
similar pattern to JAK1/2; both compounds bound well with the deazapurine ring and
stabilized through other interactions such as Pi-sulfur, Pi-alkyl, Pi-sigma, and van der
Waals (Fig. S14 and S15). Both drugs to be effective with JAK1 or JAK2 depending
on the binding interactions and binding position inwards these proteins. The Glu957
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and Leu959 are important interactions in the hinge region of JAK1%3, this interaction
is determined to be important for the binding of inhibitors within the kinase protein.
Therefore, Ruxolitinib strongly binding with JAK1 than Tofacitinib via the formation
of two strong hydrogen bonds. Moreover, the GIlu930 and Leu932 residues in the
hinge region that are unique to JAK2, we found Ruxolitinib strongly binding with

JAK1 than Tofacitinib via the formation of three strong hydrogen bonds.

(A) JAK1/Ruxolitinib (B) JAK1/Tofacitinib

GLY
A:856 |ys

VAL AsP L
3 A:994 A:857 ARG
& A:980

Interactions

van der Waals Pi-Sulfur
- Hydrogen Bond Pi-Sigma
Pi-Alkyl

Figure 2 2D interactions of Ruxolitinib and Tofacitinib complexed with (A and B)
JAK1, and (C and D) JAK2.
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3.3 FTIR analysis

To further investigate if the different mode of actions between both
drugs could affect in inhibit the cell differently, the FTIR was used to see differences
in the biochemical cell responses. The overall FTIR spectrum was obtained from
whole-cell lines between wavelength lengths 3,800-1,000 cm™ in Figure 3A. The
selected peaks at 2,923 cm™, 1,656 cm™ and 1,238 cm™ were assigned to C—H stretch,
C=0 stretch, and P=0 stretch, respectively®®. The selected spectral groups were
adjusted using third polynomial order, eleven smoothing points, and linear baseline
correction for finished Savitzky—Golay smoothing converted to second derivatives
and EMSC by Unscrambler X 10.4. For an additional detailed comparison between

different cell treatments, these average spectra were analyzed by PCA.

3.4 PCA distinguishes untreated and drugs treatment by detected cellular biochemical
alteration

The goal was to distinguish the different cell treatments with
biochemical alteration by PCA. PCA is a dimensionality-reduction method that uses
multivariate exploratory analysis techniques allowing identification of the significant
variables or wave numbers describing differences between samples. PCA could be
achieved and represented two types of information including plot scores indicating
class separation and loading plots for identification of the variables providing for
clustering the responsible information®®. The 2D score plots in Figure 3B distinctly
show the three samples; PC-1 was sufficient to separate the TF-1 drug treatment from
the untreated cells with an accuracy of 83% while PC-2 explained 5% total variance
in the model. From Figure 3C, the loading plots identify various biochemical
components by PC-1 and PC-2. The major components in the different treatment cells
were differentiated at around 1,700-1,500 cm™ for protein; it was reported that JAKs
inhibitor-treated cells compared to untreated cells by PC-1 had higher signals amide
I'8. Previous research indicated that the range was around 3,000-2,800 cm™ for CH;
and CHs asymmetric/symmetric stretching in lipids, fatty acids, and proteins, and
1,300-1,000 cm™* for PO,- asymmetric stretching of DNA and RNA in PC-2 . PC-2
loading scores showed Tofacitinib separated from the others with less lipid and a
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higher level of nucleic acid accumulation. For further detailed analysis, the secondary

derivative spectra were created and overlapped for comparison.
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Figure 3 (A)The average absorbance FTIR spectra of TF-1 cells in untreated
conditions (blue), Tofacitinib treated cells (red), and Ruxolitinib treated cells (green).
(B) Two-dimensional PCA score plot in PC1-2. (C) PCA corresponding loading plot
PC1-2 indicating all samples biomarker differentiation.

3.5 Cellular biochemical identification and differentiation detected by the S-FTIR

The average FTIR absorbance spectra of three samples were
subsequently transformed to a second derivative to reduce baseline slopes and cover
every single band in the unrefined spectra of samples. To identify the band and sub-
band components, the spectra after the second derivative process of three major
molecular components including lipid, protein, and nucleic acid are presented in
Figures 4-6. The peak areas were assigned to the molecular vibrations in individual

wavenumbers or IR frequencies that are summarized in Table 1.

3.5.1 FTIR spectra of treated cell display lipid alteration

The spectra in the region of 3,000-2,800 cm™ detected vibrations of
the C-H groups CH: in lipids and CH3 from fatty acids, lipids and proteins using
symmetric/asymmetric parameters. The average of three samples second derivative
spectra exhibited high absorbance at 2,963 2,923 and 2,852 cm? (Figure 4).
Untreated cells were stronger than the others for high lipid accumulation. After
treatment with Tofacitinib and Ruxolitinib, the result was clearly observed indicating
that both drug treatment decreases lipid production and accumulation. However, the
absorbance of C-H symmetric stretching of CHs at 2,874 cm™ was increased after

drugs treatment.
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0.0015 -

Untreated

0.0010 4 Tofa
Ruxo

Abs.

-0.0015 - sz

-0.0020 1 T T 1
3000 2950 2900 2850 2800

wavenumber {cm-1)

Figure 4 The average of second derivative FTIR spectra characterize lipid regions in
the wavelengths from 3,000 to 2,800 cm™* of 60 spectra of untreated TF-1 cells (blue),
100 spectra of cells treated with 30.28 uM Tofacitinib (red), and 42 spectra of cells
treated with 14.47 uM Ruxolitinib (green) after incubation for 72 h.

3.5.2 FTIR spectra display treated cell changes of secondary structures in proteins.
The most apparent measurable differences of second derivatives are
that they were surrounded by reflecting vibrations of protein amide I in 1,700-1,600
cm (Figure 5). The major absorptions of the amide I band from C=0 stretching of
the backbone, and the peptide backbone vibrations of the N-H bending, and C-N
stretching were detected and assigned vibrations revealing the secondary structures
changing in proteins. On this basis, infrared bands in the 1,660-1,650 cm™ were
defined to be the a-helices structure, B-sheets imposed in the wavelengths 1,640—
1,620 cm™, in the 1,695-1,660 cm™ region, determined to be B-turns and B-sheets
structures. Furthermore, 1,650-1,620 cm™ region to unordered structures® 8, All the
sample results showed that the absorption peaks appeared o-helix (1,656 cm™) and p-
sheet (1,639 cm™) in the amide I. Although Tofacitinib and Ruxolitinib treated cells

had remarkably reduced a-helices absorbance and an increase in the -sheet peak at
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1,639-1,633 cm™. Particularly, the aggregated peak at 1,630-1,620 cm™ was increased
in Tofacitinib treated cells. This implies that the intramolecular B-sheet structures

collapsed into aggregated forms.

Abs.

-0.0010

-0.0015

Untreated
Tofa

-0.0020

Ruxo 1650

»
| 1656
-0.0025 1652

-0.0030 1 T T T 1
1700 1680 1660 1640 1620 1600

wavenumber (cm-1)

Figure 5 Average second derivative FTIR spectra characterize protein regions in
wavelengths from 1,700 to 1,600 cm™ of 60 spectra of untreated TF-1 cells (blue),
100 spectra of Tofacitinib treated (30.28 uM) cells (red), and 42 spectra of
Ruxolitinib treated (14.47 uM) cells (green) after incubation for 72 h.

3.5.3 High level of RNA overexpression in cell treatment

Average second derivative FTIR spectra characterizing nucleic acid
regions in wavelengths from 1,300 to 1,000 cm™ are shown in Figure 6. Treated cells
exhibited high synthesized nucleic acid levels at 1,243-1,238 cm™ peaks together with
1,226-1,216 cm™ related to asymmetrical stretching of PO, in the phosphodiester
backbone of DNA or RNA: also, the high absorption of amide Ill band region at
1,191 cm™. In previous publications, the FTIR application establishes biomarkers for
early screening of B-cell precursor lymphoblastic leukemia (BCP-ALL). The control
group peak area at 1,241 cm ! was identified as asymmetric/symmetric stretching of
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PO,- (nucleic acids, phosphorylated proteins, and phospholipids)®. This correlates
with the peak result of the treated cells which exhibited high synthesized nucleic acid
levels at 1,243-1,238 cm™. As a result of both type | inhibitor effect mechanisms,
Ruxolitinib decrease signaling can be associated with the accumulation of activation

loop phosphorylation for preventing JAK2 dephosphorylation and ubiquitination?.

0.0015+
0.0010-
0.0005
0.0000-

-0.0005

Abs.

-0.0010 +

-0.0015 4

Untreated
Tofa
Ruxo

-0.0020

1243

-0.0025 - | - T - . : 1
1260 1240 1220 1200 1180
wavenumber (cm-1)

Figure 6 Average second derivative FTIR spectra characterize nucleic acids regions
in wavelength from 1,300 to 1,000 cm™ of 60 spectra of untreated TF-1 cells (blue),
100 spectra of 30.28 uM of Tofacitinib treated cells (red), and 42 spectra of 14.47 pM
Ruxolitinib treated cells (green) after incubated for 72 h.
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Table 1 The second derivative FTIR spectra band assignments for the vibration of
functional groups that are found in untreated and drug-treated TF-1 cells.

Second derivative

Regions Band assignments
spectra (cm™) band
C-H asymmetric stretching (CHs) in fatty acids, lipids, and
2,963
proteinst’
C-H asymmetric stretching (CH>) in fatty acids, lipids, and
2,923
proteinst’
Lipid
C-H symmetric stretching (CHs) in fatty acids, lipids, and
2,874
proteinst’
C-H symmetric stretching (CH) in fatty acids, lipids, and
2,852
proteins’
1,656-1,650 o-helix structure of amide 1’
Protein
1,639-1,633 B-sheet structure of amide 1%
PO asymmetric and symmetric stretching (phosphate 1)
1.243-1.238 (nucleic acids, phosphorylated proteins, and
Nuclei -
ucteic phospholipids)*’ 1°
acid
1,226-1,216 PO, asymmetric stretching (phosphate 1)
1,191 Amide I11 band region®’

Discussion
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The JAK-STAT pathway is related to cellular processes such as cell
division, proliferation, cell death, tumor formation, and immunity. The pathway
information from chemical signals outside to the nucleus of the cell, results in the
initiation of genes through a process called transcription?!. Ruxolitinib and Tofacitinib
are first-generation and type | kinase inhibitors, which competitively ATP binding
site and represses the enzyme activity of JAK kinases, thus the effect of inhibitors is
silencing the signal transduction and action of cytokine. As a result, signal
transduction cannot occur, and the risk of this cancer is decreased. Therefore, FTIR is
an effective tool that can study biological systems and consider the molecular

changing of cells, subjected to antitumor drugs based on the FTIR spectrum?.

This study, evaluate the chemical fingerprints of TF-1 cells after
Tofacitinib and Ruxolitinib treatments. The TF-1 cells are proliferative responses to
IL-3 or GM-CSF that can result in activation of the JAK2/STAT signaling pathway.
Both JAKSs inhibitor drugs are selective JAK inhibitors but Ruxolitinib is effective for
JAK1/2 inhibition, whereas Tofacitinib causes a higher inhibition of JAK1/3 than
JAK?222, This result corresponds to the higher inhibition of TF-1 cells by Ruxolitinib
than Tofacitinib.

From the binding mode analyzed of known drugs (Ruxolitinib and
Tofacitinib) with JAK1 and JAK2, we found that the docking scores of Ruxolitinib in
complex with both proteins were higher than Tofacitinib (Supplemental data figure
13). These results suggested that Ruxolitinib fits better with both proteins than
Tofacitinib due to the fact that Ruxolitinib is a dual inhibitor against JAK1/2, whereas
Tofacitinib is a dual inhibitor for JAK1/3%%. Additionally, 2D interactions and the
binding pattern bound well with the deazapurine ring at the ATP-binding site
(Supplemental data figure 14). In JAK1, the nitrogen atoms on the deazapurine ring
of Ruxolitinib formed two hydrogen bonds (H-bonds) with Glu957 and Leu959, while
Tofacitinib formed H-bonds with Leu959. For JAK2, we found that nitrogen atoms on
the deazapurine ring and nitrile group formed H-bonds with Lys882, Glu930, Leu932
for Ruxolitinib and Leu932, Arg980 for Tofacitinib (Figure 2). Apart from that, all

compounds are stabilized through other interactions such as Pi-sulfur, Pi-sigma, Pi-
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alkyl and van der Waals interaction; these interactions are called hydrophobic

interactions (Supplemental data figure 15)

The goal was to evaluate the chemical fingerprints of TF-1 cells after
Tofacitinib and Ruxolitinib treatments. FTIR analysis was performed and determined
from the absorption (or transmission) versus wavelength (or frequency) of infrared
radiation associated with vibrations of functional groups within the molecule, and
chemical bonds between atoms undergoing various forms?*. The second derivative
spectra of three major molecular components including lipid, protein, and nucleic acid
are presented (1) In the part of the lipid region is allocated for the phospholipid
bilayer and organelle membranes of the cell. This consist of the fatty acid side chains
that have repeated the moieties of CH»- and CHs- stretching vibration. (2) Protein
region is designated the amide bonds of amino acids binding in proteins, and the
peptide bond that provides the stretching vibration of amide | and bending vibration
of amide II. (3) The region of nucleic acid is given for phosphodiester bonds binding
to form DNA/RNA. Accordingly, the sensitized TF-1 cells of Ruxolitinib than
Tofacitinib in the JAK/STAT pathway control can be observed and represent the
FTIR spectrum. On the biological, the JAK/STAT pathway controls crucial cellular
processes®. Ruxolitinib withdraw phosphorylated STAT3 and stimulated caspase-3
cleaving, enhanced apoptosis, and inhibited tumor growth?®. As though, the inhibitors
induced autophagosome accumulation and reduced the IL-6, IL-18, JAK2, TYK2, and
AKT gene expression in multiple myeloma cells?’. In previous publications, Han et al.
offered the western blot result of Ruxolitinib treatment using ovarian cancer cells and
explained the inhibiting of STAT3 phosphorylation?®. For Tofacitinib, drug effect in
JAK/STAT signaling inhibition as an anti-myeloma therapeutic. The result of western
blotting demonstrates that decrease in STAT3 phosphorylation after treatment with 1
UM Tofacitinib®®.  In Vivo, Tofacitinib represses JAK-STAT pathways by
downregulating the phosphorylation of STAT1, STAT3, STAT4, and STATS5 also
decreases the expression of interferon-regulated and metalloproteinase genes in

rheumatoid arthritis disease®.
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Conclusions

The study revealed that FTIR microspectroscopy and PCA analysis
represent methods for classifying the biochemical pattern of untreated and treated TF-
1 cells. The absorbance spectra of C-H lipids, C=0 amide | protein, and the P=0
phosphodiester bond from nucleic acids were detected. Possibly, Ruxolitinib and
Tofacitinib treated cells induced the modifications of secondary protein conformation,
stimulated lipid accumulation, and induced protein phosphorylation. These
conclusions imply that FTIR can be a prospective tool for analyzing individual

cellular response patterns in drug-treated cells at the molecular level.

Materials and Methods

2.1 Cell culture of TF-1 cell line

The human erythroleukemia TF-1 cells (ATCC CRL-2003, Manassas, VA, USA)
were grown in a complete RPMI-1640 medium (Gibco, Thermo Fisher Scientific Inc.,
Waltham, Massachusetts, USA) supplemented with fetal bovine serum (FBS) (10%
v/v) (Gibco), penicillin (100 U/mL), streptomycin (100 pg/mL) (Gibco) and GM-CSF
(2 ng/mL) (Sigma-Aldrich, Merck KGaA, Darmstadt, Germany). Cells were
incubated at 37 °C in a humidified incubator including CO2 (5% v/v), and air (95%
AYR

2.2  Cytotoxicity

Tofacitinib and Ruxolitinib (Sigma-Aldrich) in dimethyl sulfoxide (DMSO) (Sigma-
Aldrich) towards the TF-1 cells were determined using the PrestoBlue assay. The cell
suspensions with a density of 50,000 cells/well were in a 96-well microplate seeding
and 37 °C incubating overnight. After treatment with the drugs, the cells were 72 h
incubating time. Subsequently, the cells were added to the PrestoBlue reagent (10 pL)
(Invitrogen, Thermo Fisher Scientific Inc., Waltham, Massachusetts, USA), and
incubated at 37 °C for 1 h. Finally, the absorbance of the resorufin was measured at
570 nm compared to the vehicle control by a microplate reader (Infinite M200
microplate reader, Tecan, Mannedorf, Switzerland). The experiment was performed in

triplicate independent experiments (n=9).
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2.3 Molecular Docking

The crystal structure of JAK1 (PDB ID: 3EYG) and JAK2 (PDB ID: 3FUP)* 3! were
obtained from the Protein Data Bank (PDB). The 3D structures of the drugs
(Ruxolitinib and Tofacitinib) were downloaded in SDF format from the ZINC
database. All docking tests were performed by GOLD docking software version
2020.1. The docking protocols of each system were set as 12 A for sphere docking
and GOLD score and ChemScore (rescore) for the scoring function. Then, docking
into the ATP-binding pocket with 100 docking poses occurred. The binding between
proteins and drugs was visualized using the Discovery Studio 2020 (Accelrys Inc.)
and the UCSF Chimera package.

2.4 Sample preparation for S-FTIR

The TF-1 cells density of 300,000 cells/well was seeded in a 24-well microplate and
incubated overnight at 37 °C. Afterward, the cells were replenished with a medium
without drugs or a medium containing 2-fold concentrations of Tofacitinib or
Ruxolitinib for a half-inhibitory concentration. After incubation for 72 h, cells were
harvested by centrifuge at 300 g for 5 min. The pelleted cells were suspended and
washed in NaCl (0.9% w/v) two times and then cells were fixed with formaldehyde
(4% v/v) at 25 °C for 30 min. After decanting with formaldehyde, cells were washed
three times and re-suspended with sterile distilled water (20 pL). The re-suspended
cells (2 puL) were dropped onto 22 m-diameter x 1 mm-thickness calcium fluoride IR
(CaFz) windows for monolayer formation, then vacuum-dried and stored in a
desiccator until spectra were acquired from FTIR analysis.

2.5  Synchrotron Fourier-transform Infrared spectroscopy

The S-FTIR experiments were accomplished at the BL4.1 Infrared Spectroscopy and
Imaging (ISI), Synchrotron Light Research Institute (SLRI), Nakhon Ratchasima,
Thailand. Samples were examined in the transmission mode of measurement using a
Photon Energy range of 0.01-0.5 eV with a 36X Schwarzschild Objective, a Bruker
Vertex 70 spectrometer coupled to a Bruker Hyperion 2000 microscope (Bruker
Optics Ltd., Ettlingen, Germany) and a 100-micron narrow band mercury-cadmium-
telluride (MCT) detector cooled with liquid nitrogen. Infrared spectra of samples were
collected in the spectral range between 3,800-1,000 cm™ using a 10X10 um square
aperture with a spectral resolution of 6 cm™ in 40 to 100 scans. The instrument control
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and spectral achievement were performed by OPUS 7.2 software (Bruker Optics Ltd.,
Ettlingen, Germany) and evaluated in the spectral range of 3,000-2,800 and 1,800-
1,000 cm? for each sample group for PCA by Unscrambler 10.4 software (CAMO,
Oslo, Norway). The absorbance of interesting molecules during vibrational modes
was identified by spectral secondary derivative analysis. The absorbances of C-H
stretching of lipids were detected between 3,000-2,800 cm™. The absorbances
between 1,700-1,500 cm? from C=0O stretching protein amide | and P=0
phosphodiester bond from nucleic acids were detected in the absorbance of 1,300—
1,000 cm™™.

2.6  Statistical analysis

The ICso values data are articulated as mean + standard error of the mean (SEM), In
the cytotoxicity experiments, significant differences were determined by comparing
each treatment with the independent T-Test. P < 0.05 was counted as indicative of a

statistically significant difference.
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Abstract

Background and Objectives: Natural products have proven to be a
valuable source for the discovery of new candidate drugs for cancer treatment. This
study aims to investigate the potential therapeutic effects of "Kerra™ ”, a natural
extract derived from a mixture of nine medicinal plants mentioned in the ancient Thai
scripture named "Takxila Scripture”, on HCT116 cells. Materials and Methods: In this
study, the effect of the Kerra™ extract on cancer cells was assessed through cell

viability assays. Apoptotic activity was evaluated by examining the apoptosis
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characteristic features. Proteomics analysis was conducted to identify proteins and
pathways associated with the extract's mechanism of action. The expression levels of
apoptotic protein markers were measured to validate the extract's efficacy. Results:
The Kerra™ extract demonstrated a dose-dependent inhibitory effect on the cells,
with higher concentrations leading to decreased cell viability. Treatment with the
extract for 72 hours induced characteristic features of early and late apoptosis, as well
as cell death. LC-MS/MS analysis identified a total of 3,406 proteins. The pathway
analysis revealed that the Kerra™ extract stimulated apoptosis and cell death in
colorectal cancer cell lines and suppressed cell proliferation in adenocarcinoma cell
lines through the EIF2 signaling pathway. Upstream regulatory proteins including
cyclin-dependent kinase inhibitor 1A (CDKN1A) and MYC proto-oncogene, bHLH
transcription factor (MYC), were identified. The expression of caspase 8 and caspase
9 was significantly elevated by the Kerra™ extract compared to the chemotherapy
drug, Doxorubicin (Dox). Conclusions: These findings provide strong evidence for
the ability of Kerra™ extract, to induce apoptosis in HCT116 colon cancer cells. The
extract's efficacy was demonstrated by its dose-dependent inhibitory effect, induction
of apoptotic activity, and modulation of key proteins involved in cell death and
proliferation pathways. The study highlights the potential of Kerra™ as promising

therapeutic agents in cancer treatment.

Keywords: traditional herbs; LC-MS/MS; colorectal cancer; caspase-8, caspase-9;
CDKN1A; MYC

1. Introduction

The utilization of natural products for cancer treatment has gained
prominence in recent years. Natural products have proven to be a valuable source for
the discovery of new candidate drugs for cancer treatment. For example, Curcumin, a
compound found in rhizomes of Curcuma longa (turmeric), has been shown to have
antiproliferative and proapoptotic effects on various cancer cells including colon
cancers, prostate cancers, and lung cancers [1-3]. Epigallocatechin gallate, a
compound found in green tea, has been shown to inhibit the growth of various types
of cancer cells such as ovarian cancers, head and neck Cancer [4,5]. Interesting,
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combination of curcumin and epigallocatechin gallate exhibited potential anti-cancer
activity inducing apoptosis in the various cancers [6]. Researchers are exploring
compounds derived from natural products as potential alternatives for cancer
treatment. One significant advantage of using crude natural products is their ability to
target multiple pathways within cancer cells simultaneously. Cancer cells often
activate multiple survival pathways, and natural products with their complex
phytochemicals can effectively target these pathways, surpassing the effectiveness of
single compounds that only focus on specific protein marker. Natural products
typically contain various phytochemicals that can work together synergistically,
resulting in a more potent therapeutic effect. This synergy adds to their potential as
valuable treatments. Besides, utilizing crude herbal products for alternative cancer
treatment offers several benefits, such as the ability to target multiple pathways, cost-
effectiveness, and the combined effects of different compounds working together.
These factors emphasize the importance of natural products in developing new and
effective cancer treatments.

“Takxila”, with the commercial name of “Kerra™ ” from the ancient
Thai scripture named “Takxila Scripture” was mixed of nine-ingredient medicinal
plants such as Pterocarpus santalinus, Santalum album, Momordica cochinchinensis,
Citrus aurantiifolia, Dregea volubilis, etc [7]. Each of these plants mentioned in the
scripture has demonstrated significant potential in cancer therapeutics [8-12]. In
addition, Kerra™ can inhibit inflammatory response and two enzymes in severe acute
respiratory syndrome coronavirus 2 including main protease and RNA-dependent
RNA polymerase [7]. However, while the mixture of these medicinal plants adheres
to the "Takxila" formula for alternative cancer treatment, there remains a big
knowledge gap in understanding its efficacy. In cancer therapeutic aspects, the natural
process of cell death known as apoptosis is usually altered in several signaling
pathways [13]. Therefore, the discovery of new traditional herbs with apoptotic
activity can be an effective approach for treating cancer.

Apoptosis, or programmed cell death, plays a crucial role in the
development and maintenance of tissue and organ health in multicellular organisms
[14]. Caspases play a crucial role as key regulators of apoptosis and are part of the
cysteine endo-protease family that mediates cell death and inflammation. In
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mammals, caspases have been classified based on their well-defined biological
functions in apoptosis, with caspase-3, -6, -7, -8, and -9. The biological process of
caspase-mediated apoptosis involves two primary signaling pathways: intrinsic and
extrinsic. Caspase-8 mediates the extrinsic pathway, while caspase-9 initiates the
intrinsic pathway. Additionally, caspase-8 and -9 exert regulatory roles by activating
downstream effector caspases, such as caspase-3, -6, or -7, which are responsible for
stimulating various cellular apoptotic responses[15]. The apoptosis process helps to
maintain a balance between cell division and cell death, by removing damaged or
abnormal cells. In the context of cancer, apoptosis is an important consideration for
therapeutic strategies [13]. Cancer cells are characterized by uncontrolled cell division
and evasion of normal cell death mechanisms, these results in the growth of tumors.
As a result, inducing apoptosis in cancer cells has been explored as a therapeutic
approach. Generally, chemotherapy by using Doxorubicin (Dox) and radiation
therapies often aim to induce apoptosis in cancer cells by causing DNA damage and
triggering intrinsic apoptotic pathways, or by targeting specific pathways that regulate
apoptosis [16,17]. However, it is important to note that resistance to apoptosis-
inducing treatments can develop over time in cancer cells, reducing their efficacy.
Additionally, non-cancerous cells or normal cells can also be affected, leading to
adverse effects. Hence, traditional medicine utilizing various herbal remedies with
potential apoptotic activity may provide an opportunity for alternative cancer
treatment.

Proteomics analysis is a powerful tool that allows the comprehensive
analysis of the entire protein complement of cells. To clarify the beneficial and
adverse effects of these extracts, proteomics experiments are strongly required to
evaluate their impact on cell lines or animal models. Proteomics has found extensive
application in studying cellular responses and biochemical pathways concerning
various natural products, such as diterpenoids from Rabdosia rubrescens,
sesquiterpenoids from Curcuma aromatica, and iridoid glycosides from Gardenia
jasminoides [18-20]. By analyzing the changes in protein expression, proteomics can
provide a detailed understanding of the molecular mechanisms underlying the effect
of external stimulants on cellular processes such as apoptosis [21,22]. In addition,

proteomics analysis can be combined with other techniques, such as transcriptomics,
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metabolomics and lipidomics, to provide a more complete picture of the molecular
mechanisms underlying the effect of the external stimulants on cellular processes.
2. Materials and Methods
2.1 Kerra™ extract preparation and cell cytotoxicity evaluation

The Kerra™ was extracted by shaking the capsule powder in 95%
ethanol at a ratio of 1:100 (w/v) for 24 hours at 37 °C. The extracted was filtered with
the paper filter (Whatman, No. 41, pore size 20-25 um) and concentrated at 40 °C by
rotary evaporator (Buchi rotavapor R-210, BUCHI Labortechnik, Flawil,
Switzerland). Finally, the concentrated extract was dissolved in 100% DMSO (Merck
KGaA, Germany). The human colorectal carcinoma cell line (HCT116) was bought
from the American Type Culture Collection (ATCC; CCL-247). The cells were
cultured in the complete growth media of modified McCoy's 5A medium (Gibco,
Thermo Fisher Scientific Inc., Waltham, Massachusetts, USA) with 10% v/v fetal
bovine serum (Gibco) and 1% v/v Antibiotic Antimycotic solution (100 units
penicillin, 0.1 mg streptomycin and 0.25 pg/mL amphotericin B) (Gibco). Cultured
cell lines were incubated at 37 °C and 5% CO2. Cell cytotoxicity was determined
based on MTT assay by the mitochondria dehydrogenase enzyme and cofactor
reduction activity with the 3-[4, 5-Dimethylthiazol-2-yl]-2,5-Diphenyltetrazolium
Bromide (MTT; Merck KGaA, Germany) forming purple color crystals of formazan.
The density of HCT116 was seeding 1x10* cells/well or 1x10° cells/mL in 96 wells
plate and left in an incubator for 24 hours for cell adherence. The cells were treated
with samples for 72 hours in nine concentrations of two-fold serial dilution Kerra™
extract (5-0.020 mg/mL). The 0.1% DMSO was used as control condition. Cell
cytotoxicity was assessed by measuring the absorbance at 570 nm and calculating the

percentage of cell survival rate. Following from this calculation:

Cell Vlablllty (%) = Mean ODsampIe/Mean ODbIankxloo [23]

The experiments were conducted in three replications (n=3). The 50%
cell proliferation inhibitory concentration (ICsp) was analyzed on a nonlinear

regression dialog using GraphPad Prism 8 software (GraphPad Software Inc., San
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Diego, California, USA). The resulting graph was presented in mean + standard

deviation (SD) of cell viability compared with the control.

2.2 Investigation of apoptotic events in HCT116 cells

The detection of apoptosis in HCT116 cells was conducted using the
Muse™  Annexin V & Dead Cell Kit (MCH100105, EMD Millipore Co., , USA)
following the manufacturer's guidelines [24]. Briefly, the cells were seeded in a 6-

well plate at a density of 300,000 cells per well and allowed to incubate overnight at

37 °C. The experiments consisted of three experimental group including negative
control (0.1% DMSOQO), positive control (0.1 uM Dox) and Kerra™ extracts (73
ug/mL). The cells were incubated in a 5% CO: incubator with 95% humidity for 72
hours. The treated cells were harvested, trypsinized and the commercial kit protocol
was applied. The treated cells were harvested using trypsinization and resuspended in
a fresh culture medium. The cells were then stained with the Muse® Annexin V &
Dead Cell Kit (Luminex Corp., USA) and incubated in the dark at room temperature
for 20 minutes. Fluorescence intensity was measured using flow cytometry with the
Muse™ Cell Analyzer (Merck, Germany). The stained cells were categorized into
four groups: live cells (annexin V-/7-AAD-), early apoptotic cells (annexin V+/7-
AAD-), late apoptotic cells (annexin V+/7-AAD+), and necrotic cells (annexin V-/7-
AAD+). The apoptotic values were expressed as percentages of healthy, apoptotic,

and dead cells in the negative control, positive control, and Kerra™  extract

conditions.

2.3 Sample preparation for label-free proteomics analysis

The treated HCT116 cells were prepared for proteomics using
previously published protocol with minor modifications [25,26]. Briefly, the cells
were lysed on-ice using a probe tip sonication at a frequency of 20 kHz and 80%
amplitude for 2 seconds on, and 3 seconds off at the total of 15 seconds in 200 uL
lysis buffer (0.2% TritonX-100, 2 mM TCEP, 5 mM sodium chloride, 10 mM
HEPES-KOH, pH 8.0) with protease inhibitor cocktail. The protein solution was
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collected by centrifugation at 15,000g for 30 minutes and subsequent to ice-cold 15%
TCA/acetone precipitation (1:5 v/v) for 16 hours. After precipitation, the pallet
protein was reconstituted in 0.5% RapiGest SF (Waters, UK), 5 mM NaCl in 5 mM
ammonium bicarbonate. A total of 40 pg of protein were subjected to gel-free based
digestion. Reduction sulfhydryl bonds by using 1 mM TCEP in 5 mM ammonium
bicarbonate at 56 °C for 1 hour and alkylation of sulfhydryl groups by using 4 mM
IAA in 5 mM ammonium bicarbonate at room temperature for 40 minutes in the dark.
The solution was cleaned-up by desalting column (Zeba™ Spin Desalting Columns,
7K MWCO, 0.5 mL, ThermoFisher). The flow-through solution was enzymatically
digested by Trypsin (Promega, Germany) at ratio 1:40 (enzyme: protein) ratio and
incubated at 37°C for 6 hours. The tryptic peptides were dried and stored at -20°C
until LC-MS/MS analysis.

2.4 LC-MS/MS configurations for proteomics analysis

The proteomics analysis was performed using a high-resolution SciEx
6600+ TripleTOF system (AB-Sciex, Concord, Canada) coupled with a nanoLC
system, the UltiMate 3000 LC System (Thermo Fisher Scientific, USA), followed by
previously publications with minor modifications [27]. Briefly, the dried tryptic
peptides were reconstituted with 0.1% formic acid and 1.2 ug of protonated peptides
were subjected to the nanoLC system. The mobile phases consisted of A) 0.1% formic
acid in water and B) 95% acetonitrile with 0.1% formic acid. The samples were
directly loaded onto a C18-reverse phase column (2 mm, 75 um x 15 cm) and
separated over a 155-minute period at a constant flow rate of 300 nl/min. The mass
spectrum was acquired in data-dependent acquisition mode, with full scans over a
mass range of 400-1600 m/z. The top 30 most abundant peptide ions with charge
states ranging from 2 to 5 were selected for fragmentation. The dynamic exclusion
duration was set at 18 seconds. The raw MS files were annotated with referenced
protein sequences using the Paragon algorithm by ProteinPilot software [28]. The
reviewed database used for the Paragon algorithm was assembled in FASTA format
and retrieved from UniprotKB (https://www.uniport.org) on October 21, 2022

(species: Homo sapiens) [29].
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2.5 Protein data and pathway enrichment analysis

To reduce the variability in the protein dataset, The normalization of
protein intensity was performed using the NormalyzerDE [30], with quantile
normalization applied to the relative expression data analysis after adding "1" to all
expression values. To ensure high confidence data, only proteins identified with an
FDR <1% and >10 peptides/protein were considered for the confidential protein list.
The differentially expressed proteins were shown in volcano plot using a negative
natural log of the p-values plotted against the base2 log values of the change in each
protein between the Kerra™ extract (n=3) and negative control group (n=3). The
effect of Kerra™  extract on pathway signaling cascade in HCT116 cells were
analyzed using Ingenuity Pathway Analysis (IPA). All differentially expressed
proteins were imported to the core analysis and analyzed to define the significantly
changed protein signaling pathways and upstream regulators . The detailed procedures
for IPA analysis and its parameters are described in previously report [31]. The
analysis was performed by comparing all changed proteins against known canonical
pathways within the IPA database (accessed on 18 May 2023). The activation and
deactivation state of pathways and upstream regulator (any protein that can affect the
expression of another protein) was analyzed based on the all differentially expressed
proteins and adj. p-value (z-score). Major signal transduction pathways were
reconstructed according to IPA results. Acceptable upstream regulator required to had

z-score > 1.5 and p-value < 0.01.

2.6 Immuno-based early apoptosis protein quantification

The level of apoptotic protein markers was measured using the
MILLIPLEX® early apoptosis magnetic bead kit (48-669MAG). The levels of active
Caspase-8 (Asp384) and active Caspase-9 (Asp315) were quantitated based on
Luminex® XxMAP® technology. Different passages of HCT116 cells were used in
these experiments to confirm apoptotic events in the cells. The cells were cultured
according to the specified protocols. Following treatment with Kerra™ extract at 1Cso
for 72 hours, the cells were washed with ice-cold buffered saline and disrupted with
0.3 mL of 1X MILLIPLEX® Lysis Buffer containing a protease inhibitor cocktail. To
obtain lysed cells, the reaction was incubated at 50°C for 10 minutes with manual
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mixing. The supernatant was collected by centrifugation at 14,000g at 16°C for 30
minutes. The protein concentration was measured using the BCA protein assay and
adjusted with PBS to a concentration of 2 ug/ulL. Prior to the experiment, the protein
solution was further diluted in PBS at a 1:4 (v/v) ratio, resulting in a final
concentration of 0.5 ug/uL. A total of 20 uL (10 ug) of the protein solution was
subjected to the assay. For the magnetic beads, biotin-labeled detection antibody,
streptavidin-PE, normalizing control proteins, and MILLIPLEX® cell lysates were
prepared according to the manufacturer's instructions without any modifications. The
efficiency and accuracy of immune-based reactions were qualified before the
experiment. A549 cells stimulated with 5 uM camptothecin cell lysate were used as a
positive control to confirm the expression profile of these apoptotic proteins, while
HeLa cells treated with lambda phosphatase served as the negative control (no
apoptotic characteristic cells) [32]. The quantification of protein levels was reported
as the median fluorescence intensity (MFI) value along with the standard deviation,
based on two biological replicate experiments and two replicate wells.

2.7 Statistical analysis

For the pairwise comparisons in proteomics analysis, a One-way
analysis of variance (one-way ANOVA) at protein-level analysis with two multiple
testing correction methods including the Bonferroni correction and the Benjamini and
Hochberg FDR-correction was performed by ProteinPilot™ Software. For pathway
analysis, A right-tailed Fisher’s exact test was used to calculate the significance of

pathways and upstream regulator [33].

3. Results
3.1 Cell cytotoxicity

The cytotoxicity effect of Kerra™ extraction demonstrated the anti-
cancer property. The extract exhibited a dose-dependent inhibitory effect as the
concentration increased. After treated 72 hours, the viability of the HCT116 cells had
slightly decrease the cell viability at a concentration of 39.06 pg/mL and completely
inhibited from 156.25 to 5000 pg/mL (Figure. 7).
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Figure 7 Cytotoxicity effect of Kerra™ extracts against HCT116 cells after 72 hours
of exposure using MTT assay at the concentration ranging from 5 - 0.020 mg/mL in
logarithmic scale.

The I1Cso value of the Kerra™ extract was determined to be 72.9615.41

pg/mL. In comparison, the positive control, Dox, exhibited an 1Cso value of 0.059

pg/mL. These finding cleary indicate that the Kerra™ extract significantly affected
the proliferation of HCT116 cells.

3.2 Kerra™ extract promotes apoptosis in HCT116 cells.

Flow cytometry was used to determine the apoptotic potential of Kerra
extract, allowing the identification of healthy, early apoptotic, late apoptotic and death
cells. To investigate the apoptotic effect, the cells were treated with the ICso
concentration of Kerra extract (73 pg/mL). The cell population profiles after
treatments with negative control (0.1% DMSO), positive control (0.059 uM Dox), and
Kerra extract (73 ug/mL) were shown in Figure 8A, 8B and 8C, respectively.
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Figure 8 Apoptosis cell characteristic analysis using Muse™ Annexin V assay. Two-
dimensional diagram of viability and Annexin V-position cells in negative control (A),
positive control (B) and Kerra™ extract (C) groups.

When cells treated with Kerra™ extract for 72 hours showed the early
apoptosis, late apoptosis, and cell death characteristic. The cells with Kerra™ extract
treatment was compared with negative control cells, there was a significant difference
in the percentage of healthy and apoptotic cells (p-value<0.01). The results showed
Kerra™ extract increased total apoptosis by 21.55% compared to control. For confirm
the experimental assay was corrected and properly, positive control was showed the
increasing apoptotic cells in comparison to negative control. These findings imply that
Kerra™ extract at 73 ug/mL can cause an increase in early and late apoptotic events

in comparison to negative control cells (0.1% DMSO) in HCT116 cells.

3.3 Comparative proteomics analysis

In the LC-MS/MS based proteomics analysis of control and treatment
conditions (ICso of Kerra™ extract), a total of 18,448 unique peptides corresponding
to 3406 individual proteins were identified. Among all identified proteins between
Kerra™ extracts and control (0.1% DMSO), a total of 2196 (64%) and 1210 (36%)

proteins were identified in high confidence (<1% FDR, >2 unique peptides) and low
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confidence (>1% and <5% FDR, <2 unique peptides), respectively (Figure 9)
(supplementary data 1).
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Figure 9 Differences in proteome expression by a volcano plot. The plot shows a
negative natural log of the p values plotted against the base2 log values of the change
in each protein between the Kerra extract with control group (Figure 9). Significantly
differentially expressed protein were chosen by p < 0.01 and log2 fold change >2.
The upregulated and down-regulated proteins are marked as red and blue dots,
respectively.

3.4 The effect of Kerra™ extract on pathway signaling in HCT116 cells

Pathway signaling analysis of all proteome dataset in Kerra™ extract
using IPA revealed various pathway were activated and inhibited. The analysis
revealed Kerra™ extract stimulated apoptosis and cell death in colorectal cancer cell
lines and suppressed cell proliferation of adenocarcinoma cell lines via EIF2 signaling

pathway (Figure 10A).
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Figure 10 The IPA analysis revealed the identification of canonical pathways. The
threshold levels were indicated by the horizontal line. A negative z score indicates
pathway inhibition, while a positive z score indicates pathway activation. White
(transparent) bars signify "'no activity" within the pathway

For conical pathway signaling analysis, IPA revealed 9 significantly
deactivated (z < -1.5 and -log(p-value) > 4) and 9 significantly activated (z > 1.5, -
log(p-value) > 4) (Figure 10B). In terms of the prediction of upstream regulatory
pathways in response of Kerra™ extract in HCT116 cells, there were 13 upstream
regulators (Table 2). Among these regulators, cyclin dependent kinase inhibitor 1A
(CDKN1A) and MYC proto-oncogene, bHLH transcription factor (MYC) exhibited

the highest and lowest activation z-score, respectively.
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Table 2 Upstream protein regulators predicted to be activated (positive value of
activation z-score) or Inhibited (minus value of activation z-score) in HCT116 cells
after Kerra™ extract treatment.

Upstream regulator  Molecular function Activation z-score  p-value
MYC Transcription regulator ~ -1.83 1.19¢3
HIFA Transcription regulator  -1.75 1.45e
LONP1 peptidase -1.23 1.2¢®
TLR4 Transmembrane -1 5e3
receptor

THBS2 - -1 1.26e
KRAS Enzyme -0.29 1.4
SFN - -0.25 9.18¢7
SMARCA4 Transcription regulator 0 4.4¢?
NDRG1 Kinase 0.17 1.27¢?
TP53 Transcription regulator ~ 0.78 3e
MXI1 Transcription regulator 1 8.3¢7
GSTO1 Enzyme 1.99 5.77¢*
CDKN1A Kinase 2.73 8.95e2

3.5 Apoptosis protein level quantification

For confirmation the apoptotic-related proteins expression of Kerra™
extract induced apoptotic event, We used the immuno-based Luminex® assay, which
allows the simultaneous detection of 2 apoptotic-related proteins that are markers of
the apoptotic signaling pathways. There were caspase-8 (Asp384) and caspase-9
(Asp315). We used HeLa cells treated with lamda phosphatase for negative control
(unstimulated cells) and A549 cells treated with 5 uM camptothecin for positive
control (apoptotic cells). The results showed the all-apoptotic marker proteins in
positive control were significantly higher abundance than negative control more than
100-folds (Figure 11A). These finding confirm us, the immuno-based Luminex®

assay can be used to quantify the apoptotic protein in our experiment.
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Figure 11 The level of caspase 8 and caspase 9 expression were determined. (A) The
efficiency and accuracy of immune-based reactions with (black bar) and without
apoptotic stimulant compound (white bar) in A549 and HeLa reference cell lines. (B)
The effect of Kerra™ extract on the levels of caspase 8 and caspase 9 level in
HCT116 cells was measured. The Dox-treatment group is represented by white bar,
while the Kerra™ treatment group is represented by black bar. The error bars
indicate #S.D.

The efficiency and accuracy of immune-based reactions were assessed.
It was observed that camptothecin significantly increased the levels of apoptotic
marker proteins, including caspase 8 and caspase 9, by more than 10-fold compared to
lambda phosphatase. These findings provide strong evidence that the immune-based
assay used to quantify caspase 8 and caspase 9 was reliable and valid. The expression
of apoptotic protein markers was significantly elevated by the Kerra™ extract, with
caspase 8 and caspase 9 exhibiting increases of more than 3.7-fold and 1.5-fold,
respectively, compared to Dox (Figure 11B).

4. Discussion

Interestingly, the Kerra™ extract exhibited a higher induction of late
apoptosis and cell death in HCT116 cells compared to Dox at a concentration of 0.059
uM. Our results demonstrated that under Dox conditions, the percentage of HCT116
cells exhibiting total apoptosis characteristics was 20.65% (Figure 8B). Furthermore,

the apoptosis levels in HCT116 cells could be further increased by raising the Dox
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concentration to 1 or 10 uM [34]. Additionally, prolonged treatment with Dox also
resulted in late apoptosis and cell death in HCT116 and MCF7 cells after an
incubation period of 5 days [35]. Therefore, the observed apoptotic characteristics in
these cells imply that certain phytochemical compounds present in the Kerra™
extracts have the ability to induce late apoptosis and cell death in HCT116 cells more
effectively than Doxorubicin alone, specifically at this dosage. Dox is an anticancer
drug widely used in chemotherapy for the treatment of various cancers[36]. It exerts
its therapeutic effects by inducing various biological cellular changes, including
cellular apoptosis. The effectiveness of Dox depends on both the dosage administered
and the types of cells it targets[37,38]. This represents a research gap that needs to be
addressed in future studies, aiming to identify the specific phytochemicals or
combinations of phytochemicals responsible for inducing cell apoptosis. For
confirmation apoptotic HCT116 cells can be induced by Kerra™ extracted, we done
the Kerra™ extract treatment again with 2-fold higher concentration (146 pg/mL), the
percentage of apoptotic cells also dramatically increased (data not shown). These
findings suggest that the Kerra™ extract has the ability to induce cell apoptosis in
HCT116 cells in a dose-dependent manner. However, the biochemical mechanisms
underlying this effect are not yet fully understood, but the results of the study suggest
that Kerra™ extract has potential as a therapeutic agent for colon cancer.

To gain better understanding in the effect of Kerra™ on cellular
responses, studying the interaction between proteins is crucial for understanding their
overall biological significance. Many proteins require interactions with specific
partners to function properly. Therefore, analyzing the relationships between
differentially expressed proteins is valuable in gaining insights into the integral
biological roles of these proteins. To achieve this, we utilized the IPA tool to conduct
network analysis, using microarray data from published literature as the basis for our
investigation [39]. All the differentially expressed proteins were shown to be involved
in 18 conical pathway networks. Based on the z-scores and p-values, the EIF2
signaling (p-value=1.13e%") was highest affected by Kerra™ extract treatment in the
cells.

The current understanding of the upstream regulators influencing

Kerra™ extracts on HCT116 cells remains limited. This study aims to enhance our
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knowledge of the molecular function of Kerra™ extracts and its upstream regulators.
The report emphasizes key protein regulators, such as CDKN1A and MYC. Previous
studies have demonstrated that Curcumin can induce apoptosis by causing G1 cell
cycle arrest in a human adenocarcinoma cell line, independently of TP53, while also
simultaneously inducing CDKN1A expression [40]. Therefore, our finding revealed
potential up-regulators as protein candidates for further investigation in relation to the
development of Kerra™ extracts for colecteral cancer therapeutic approaches. In
order to identify promising protein upstream regulators, we utilized previously
obtained phytochemical data from the Kerra™ extracts [7]. We focused on the five
most abundant phytochemicals: 2-methoxy-9H-xanthen-9-one, iso-rhapontigenin,
Betaine, Anethole, and Eicosatetraynoic acid. To explore the interactions between
these phytochemicals and upstream proteins, we employed the STITCH protein-
ligand interaction tool (accessed on 21 May 2023) [41]. We discovered that betaine
has a direct interaction with TLR4 (score=0.82), which is one of the candidate protein
upstream regulators (Figure 12). However, the remaining four phytochemicals did not
exhibit any interaction with the protein upstream regulators.
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Figure 12 Protein upstream regulators and phytochemical in Kerra™ extract
interaction prediction. Ligand protein mapping was constructed from 2-methoxy-
xanthen-9-one, isorhapontigenin, betaine, anethole, and eicosatetraynoic acid with
the upstream regulators. The predicted interactions were shown in the connecting
line.

In addition, TLR4 also have direct interaction with KRAS and TP53
which they are candidate proteins in our results too. Our results showed TRL4 also
interacts with KRAS and TP53, both of which are upstream candidate proteins
identified in our results. We aimed to investigate the potential of integrating
proteomics data, pathway analysis, and phytochemicals from Kerra™ extracts to
study chemical compounds within biological pathways. Consequently, these findings
serve to support our research and provide guidance for understanding the biochemical
mechanisms of Kerra™ in HCT116 cells. It is suggested that the Kerra™ extract
could potentially induce apoptotic events in HCT116 cells through the TLR4.

Apoptosis, a fundamental physiological process, plays a critical role in
the normal development and maintenance of multicellular organisms. In humans, the

cells exhibit two primary apoptotic pathways including the intrinsic pathway, which
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involves Caspase-9 activation and is triggered by mitochondrial dysfunction, and the
extrinsic pathway, which involves Caspase-8 activation and is initiated by the
activation of cell surface receptors [42,43]. Immuno-based protein analysis revealed
that both Caspase-8 and Caspase-9 were over-expressed under Kerra™ treatment
condition compared to Dox. Furthermore, the expression pattern of these proteins
correlated with characteristic biochemical changes associated with apoptosis (Figure
8). Based on these findings, we can infer that the Kerra™ extract may induce
apoptosis in HCT116 cells through the regulation of Caspase-8 and Caspase-9

5. Conclusions

Kerra™ extract from the ancient Thai scripture affected on HCT116
cell viability. In addition, the extract also induced apoptosis in the cells. The Kerra™
extracts affected to various cellular proteins and biochemical pathways. Proteomics
analysis revealed that 3406 proteins were affected by the Kerra™ extracts. Using
pathway analysis, we found Kerra™ extract can activated apoptosis and cell death in
colorectal cancer cell lines and suppressed cell proliferation of adenocarcinoma cell
lines via EIF2 signaling pathway. CDKN1A and MYC were predicted as upstream
regulator in response of Kerra™ extract in the cells. Therefore, these studies provide
evidence for the ability of natural extracts to induce apoptosis in HCT116 colon
cancer cells, demonstrating their potential as therapeutic agents for this type of cancer.
Further research is needed to fully understand the mechanisms underlying these

effects and to develop safe and effective therapies.

Supplementary Materials: The following supporting information can be
downloaded at: www.mdpi.com/article/10.3390/medicina59081376/s1. Table S3:
Protein expression data.
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CONCLUSION

In conclusion, the differential effects of JAK inhibitors Ruxolitinib and
Tofacitinib on myelofibrosis cancer cells study revealing Ruxolitinib is more effective
due to its selective inhibition of JAK1 and JAK2 and stronger binding interactions.
The synchrotron Fourier transform infrared (S-FTIR) spectroscopy technique
provided valuable insights into the biochemical alterations induced by these
treatments, highlighting the potential for analyzing cellular responses to cancer
therapies. These findings underscore the importance of understanding the specific
mechanisms of action of JAK inhibitors to enhance treatment strategies for
myelofibrosis and other related malignancies.

Another study, the Kerra™ extract from traditional Thai herbs
demonstrates its significant impact on HCT116 colon cancer cells, particularly in
inducing apoptosis and affecting cell viability. A comprehensive proteomics analysis
revealed that the extract influences cellular proteins and biochemical pathways,
specifically activating apoptosis and suppressing cell proliferation via the EIF2
signaling pathway. Key proteins such as CDKN1A and MYC were identified as
upstream regulators responding to the extract. These findings highlight the potential
of natural extracts like Kerra™ as therapeutic agents in cancer treatment, warranting
further research to elucidate the underlying mechanisms and develop safe, effective

therapies for colorectal cancer.
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RECOMMENDATIONS AND FUTURE WORK

Based on the effects of JAK inhibitors on myelofibrosis cancer cell
findings in the first paper. It could investigate deeper into the specific molecular
mechanisms by which these JAK inhibitors exert their effects, including the
downstream signaling pathways affected and the role of other cellular components in
mediating these responses. Furthermore, the efficacy of additional JAK inhibitors
beyond Ruxolitinib and Tofacitinib could be explored, assessing their selectivity and
effectiveness against various JAK isoforms in myelofibrosis and other hematological
malignancies.

Further studies in the second paper are needed to identify the specific
phytochemicals in the Kerra™  extract that respond to inducing cell apoptosis
regarding the detailed understanding of the upstream regulators influencing the
extract's effects on HCT116 cells. Additionally, should focus on isolating these
compounds and understanding their contributions to the observed biological effects. It
could elucidate these mechanisms and validate the therapeutic potential of Kerra™

extract in clinical settings, particularly for colorectal cancer treatment.
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Appendix A
Supplementary of Publication 1
Synchrotron FTIR microscopy spectra in cellular effects of JAK inhibitors on

myelofibrosis cancer cells
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Figure S13 The docking energy scores of known drugs with the JAK1 and JAK2
proteins
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Figure S14 The binding pattern of known drugs within JAK1 and JAK2. (A)
Ruxolitinib and Tofacitinib complexed with JAK1. (B) Ruxolitinib and Tofacitinib
complexed with JAK2.
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Tofacitinib complexed with JAK1 and JAK2
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Table S3 Protein expression data.

Identifier logFC adj.P.Vval
060879 3.137425 | 8.61E+00
P09601 3.697033 | 7.75E+00
P69905 5.232422 | 7.18E+00
Q99988 3.203848 | 7.07E+00
P04264 4.219399 | 6.85E+00
P35527 3.53482 | 6.78E+00
P37235 0.983752 | 6.74E+00
Q99653 0.962597 | 6.68E+00
P68871 3.564752 | 6.64E+00
P84074 1.14114 | 6.63E+00
Q86214 -1.19563 | 6.54E+00
Q9BYNO 2.064807 | 6.50E+00
095447 -1.26506 | 6.36E+00
QINQUS -1.05164 | 6.27E+00
Q8WUM4 -0.77576 | 6.11E+00
Q14152 -1.06138 | 6.08E+00
P02042 3.77113 | 6.08E+00
Q96B67 2.344123 | 6.03E+00
P16401 -0.87083 | 6.02E+00
P35908 2.734303 | 5.99E+00
Q05639 -1.18024 | 5.86E+00
Q13501 1.757506 | 5.81E+00
Q92674 0.96995 | 5.71E+00
Q14201 0.700504 | 5.63E+00
015525 0.891621 | 5.59E+00
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Q9UIS9 1.679684 | 5.50E+00
015479 0.648347 | 5.45E+00
PAGTT7 -0.91112 | 5.44E+00
Q72406 -0.86946 | 5.37E+00
P02768 0.83087 | 5.34E+00
P11940 -0.68662 | 5.32E+00
P13645 1.45333 | 5.32E+00
P01130 0.83313 | 5.27E+00
P60842 -0.75824 | 5.26E+00
P50991 -0.77934 | 5.25E+00
P10321 0.628191 | 5.21E+00
P08758 0.784245 | 5.10E+00
Q01082 -1.41047 | 5.05E+00
Q04637 -0.64712 | 5.02E+00
P46782 0.546464 | 5.00E+00
P07195 -0.62249 | 4.95E+00
P50914 -0.61173 | 4.94E+00
P12270 0.659526 | 4.87E+00
P50990 -0.64718 | 4.86E+00
P38919 -0.58043 | 4.85E+00
043291 0.682083 | 4.84E+00
000148 -0.67621 | 4.82E+00
Q5BKZ1 0.696545 | 4.79E+00
Q15758 0.686393 | 4.76E+00
P62826 -0.62929 | 4.76E+00
P35749 -0.89353 | 4.75E+00
P26641 -0.832 4.74E+00
PO7711 0.946446 | 4.72E+00
Q13838 -0.61351 | 4.70E+00
P49368 -0.70781 | 4.66E+00
P02649 1.985407 | 4.65E+00
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P18124 -0.57015 | 4.63E+00
Q13310 -0.6334 | 4.61E+00
P23526 -0.5411 | 4.60E+00
Q7RTVO 0.570012 | 4.59E+00
P49736 -0.65072 | 4.58E+00
000422 0.511346 | 4.58E+00
076015 0.54995 | 4.57E+00
P07737 -0.73127 | 4.57E+00
Q92597 0.848623 | 4.57E+00
Q99547 1520307 | 4.56E+00
Q99873 -0.6385 | 4.56E+00
P10909 1.276335 | 4.55E+00
P61981 -0.46744 | 4.55E+00
Q99832 -0.82854 | 4.54E+00
Q15181 -0.54395 | 4.54E+00
060885 0.841274 | 4.53E+00
P26373 -0.4811 | 4.53E+00
P62917 -0.59268 | 4.50E+00
Q92692 0.472595 | 4.49E+00
P07478 -0.91566 | 4.49E+00
P63173 -0.52016 | 4.47E+00
Q01658 0.512166 | 4.47E+00
P23396 -0.46397 | 4.46E+00
Q15102 -0.53979 | 4.46E+00
QOH254 0.557014 | 4.45E+00
Q12797 0.641891 | 4.43E+00
000303 -0.76969 | 4.41E+00
P14174 -0.61449 | 4.40E+00
Q9GZQ8 0.493744 | 4.38E+00
P18669 -0.82086 | 4.38E+00
015212 -0.69359 | 4.37E+00




€00€£0598¢€¢

o1 thes / Leiociar Loszaosz iavex s stsewn sisoosctrs stseurt an |||

Q6UX04 0.585046 | 4.35E+00
QOH3N1 0.447306 | 4.34E+00
QoP1Z2 3.441129 | 4.32E+00
Q13765 -0.50284 | 4.31E+00
P13667 -0.46067 | 4.31E+00
Q14676 0.553622 | 4.30E+00
095294 0.590574 | 4.30E+00
Q16658 -0.63448 | 4.29E+00
QOUBB5 | 0.510833 | 4.29E+00
Q07020 -0.44843 | 4.28E+00
Q86X29 0.431761 | 4.27E+00
P17676 0.861766 | 4.27E+00
Q8N163 -0.61434 | 4.27E+00
P27635 -0.63477 | 4.25E+00
P55010 0.414899 | 4.25E+00
QIUBS4 0.632729 | 4.25E+00
015481 -3.10436 | 4.24E+00
Q8TCS8 0.484393 | 4.23E+00
Q9Y3U8 -0.42956 | 4.22E+00
P01116 0.494513 | 4.22E+00
Q02790 -0.6893 | 4.20E+00
P31949 0.924819 | 4.19E+00
P06744 -0.60119 | 4.19E+00
075376 -0.48072 | 4.19E+00
QOY265 -0.53384 | 4.18E+00
Q99613 -0.67219 | 4.18E+00
P42167 0.477091 | 4.18E+00
Q14114 0.782085 | 4.18E+00
QoUJZ1 0.785887 | 4.17E+00
QIH3K6 -0.56908 | 4.17E+00
P62805 -0.85629 | 4.15E+00
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o1 thes / Leiociar Loszaosz iavex s stsewn sisoosctrs stseurt an |||

Q13751 1.435475 | 4.14E+00
P04259 1.330112 | 4.14E+00
Q99848 0.401314 | 4.14E+00
P52306 0.906361 | 4.14E+00
ABTX70 14774 | 4.13E+00
QOY6W5 | 0.428186 | 4.13E+00
P00338 -0.68774 | 4.12E+00
P11908 -1.22155 | 4.11E+00
P60891 -1.22155 | 4.11E+00
QINPAO 0.465603 | 4.11E+00
P35241 -0.55121 | 4.10E+00
P10809 1.130089 | 4.10E+00
Q6NZY4 | 0.629085 | 4.10E+00
P11021 0.587167 | 4.09E+00
P31153 -0.63528 | 4.07E+00
QOH814 -0.79558 | 4.07E+00
Q14789 0.679211 | 4.07E+00
Q12789 1.070488 | 4.04E+00
P12532 051697 | 4.03E+00
P47897 -1.03815 | 4.03E+00
P17931 0.414239 | 4.01E+00
P02792 0.636685 | 4.01E+00
000154 -0.79483 | 4.00E+00
P16949 -0.46231 | 4.00E+00
QOUHB6 | 0.412933 | 3.982211
095373 -0.99303 | 3.979481
QIGZR7 -0.96306 | 3.978224
Q6P161 0.609206 | 3.963507
QOH147 0.731863 | 3.959841
P30041 -0.42302 | 3.957543
P84077 -0.44173 | 3.950352

10
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o1 thes / Leiociar Loszaosz iavex s stsewn sisoosctrs stseurt an |||

Q9H773 -0.57663 | 3.94554

P55786 -0.45414 | 3.937501
P04406 -0.485 3.936164
015173 0.430574 | 3.931024
P17275 0.714018 | 3.930961
P13473 0.449507 | 3.922618
P59998 -0.53234 | 3.921695
Q03405 0.860443 | 3.919175
Q03135 -0.40486 | 3.89768

Q96555 0.868421 | 3.89386

P62258 -0.66499 | 3.892641
P50213 0.382221 | 3.889825
015234 -0.73925 | 3.889262
P08865 -0.5476 3.883117
014944 0.561878 | 3.882063
015372 -0.69299 | 3.881613
P46781 -0.53644 | 3.872736
P15880 -0.46447 | 3.870252
P50395 -0.45461 | 3.866171
P48507 1.182908 | 3.866053
P55884 -0.97159 | 3.861719
P60468 0.366146 | 3.858933
QINXV2 0.987709 | 3.856083
Q01844 0.335613 | 3.852979
Q14137 -0.46772 | 3.830229
P17987 -0.72816 | 3.828119
Q9Y224 0.542996 | 3.821282
P43307 0.616363 | 3.815326
P00491 -0.86316 | 3.79067

P40925 -0.54701 | 3.790107
Q96QDS8 -1.37852 | 3.781254

11
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o1 thes / Leiociar Loszaosz iavex s stsewn sisoosctrs stseurt an |||

Q13428 0.41333 | 3.77997

Q13033 0.6083 3.770646
P62906 -0.44277 | 3.769201
Q6FI13 2.466004 | 3.769194
Q16777 2.466004 | 3.769194
Q13740 0.369697 | 3.767395
Q13242 0.41988 | 3.764093
P21583 -0.80625 | 3.745249
P62847 -0.84835 | 3.744665
P40429 -0.60967 | 3.732181
QI9NPI1 0.704648 | 3.731925
095297 0.419027 | 3.730214
P63313 -0.4764 3.729615
Q12907 0.446201 | 3.728096
Q14061 -0.55772 | 3.71748

000220 0.647817 | 3.716599
Q5XKES 1.395462 | 3.712463
P04156 0.744029 | 3.709928
Q961Y1 0.864318 | 3.709525
QINX58 0.418481 | 3.706949
Q14919 0.440774 | 3.701121
P43487 -0.50837 | 3.697667
P68133 0.659831 | 3.694425
P04080 -0.6898 3.694335
P49327 -0.94188 | 3.692973
P22234 -0.90592 | 3.690593
Q96QCO0 0.580941 | 3.678619
P49207 -0.45376 | 3.678337
QoUIGO 0.711044 | 3.676162
P62829 -0.44587 | 3.675547
Q6NXG1 0.368795 | 3.672169

12
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o1 thes / Leiociar Loszaosz iavex s stsewn sisoosctrs stseurt an |||

P62266 -0.68752 | 3.668229
P52565 -0.61117 | 3.664003
P62495 -0.58362 | 3.661105
P25208 0.523155 | 3.654272
Q96A33 0.492909 | 3.650219
pP78347 -0.55068 | 3.645356
Q02878 -0.53707 | 3.644158
P36578 -0.81379 | 3.643588
Q93045 -0.40629 | 3.642763
P17693 0.509842 | 3.632447
Q07065 0.581592 | 3.630367
Q96FS4 0.396766 | 3.617756
Q15424 0.590291 | 3.610726
QouUDY4 0.35751 | 3.606313
075832 1.516213 | 3.600158
P19623 -0.8011 3.596101
P62241 -0.60681 | 3.585214
P08559 -0.70536 | 3.584482
P18077 -0.45989 | 3.583017
Q9BRT2 1.299314 | 3.580633
P19256 0.764723 | 3.575742
P61088 -0.32663 | 3.569174
Q96JB5 0.546871 | 3.567884
095171 -0.54667 | 3.562043
000264 0.400255 | 3.555557
Q9Y6M7 1.46369 | 3.55126

Q96AT72 -0.65799 | 3.548264
075821 -0.39219 | 3.547965
P33316 -0.32424 | 3.542316
Q6NSI4 -0.41995 | 3.538536
Q5T4S7 1.84749 | 3.537962

13
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o1 thes / Leiociar Loszaosz iavex s stsewn sisoosctrs stseurt an |||

014763 0.658824 | 3.536764
Q9Y262 -1.12448 | 3.535752
Q01813 -0.55701 | 3.534183
Q9Y2R5 -0.5575 3.52662

Q5JTVS 0.345301 | 3.526348
P02545 0.340421 | 3.524534
P54652 0.430089 | 3.519177
P63027 0.451969 | 3.512891
Q9BZF1 -0.53789 | 3.510317
P18621 0.312449 | 3.508867
P17096 0.424771 | 3.492946
QI9NYJ1 -1.29623 | 3.491249
P46779 -0.44497 | 3.480785
P40926 -0.36549 | 3.465305
Q92785 0.447091 | 3.464312
QI9HCM1 0.545285 | 3.463986
Q14185 0.545285 | 3.463986
P61353 -0.44582 | 3.453563
Q71UMS -0.38776 | 3.453181
Q9HB71 -0.46832 | 3.441905
Q9P0J1 -0.83572 | 3.433403
096008 -0.57936 | 3.431708
015355 -0.52902 | 3.431089
P50454 -0.45221 | 3.424853
Q772794 0.405589 | 3.422282
P02788 0.876632 | 3.417409
P31947 1.013635 | 3.413984
P62244 -0.37916 | 3.409875
P16104 1.197758 | 3.406098
Q8IUE6 1.197758 | 3.406098
Q15056 -0.32796 | 3.403359

14
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o1 thes / Leiociar Loszaosz iavex s stsewn sisoosctrs stseurt an |||

P35240 -0.38027 | 3.399877
Q96HY6 0.561668 | 3.397387
P04439 0.418712 | 3.389196
Q13045 0.401061 | 3.38223

P45973 0.40138 | 3.381018
PO7477 -0.8713 3.380743
Q13435 0.416717 | 3.378985
Q13126 -0.92734 | 3.377938
P07602 0.635706 | 3.37213

P61313 -0.59285 | 3.369231
QoUQB8 0.364652 | 3.367722
Q16584 0.44503 | 3.366824
Q9Y230 -0.56302 | 3.359609
Q96P16 0.428454 | 3.352068
Q96T88 -0.45535 | 3.349891
Q8IUZ0 1.216596 | 3.342409
P26038 -0.4209 3.340942
Q99439 -0.45642 | 3.327499
P13489 -0.49984 | 3.324677
P62979 -0.3932 3.314447
043396 0.358198 | 3.314267
P52292 0.481986 | 3.311244
P25788 -0.46299 | 3.310833
P00367 -0.37721 | 3.306283
P42677 -0.39 3.301219
Q8NC56 0.419612 | 3.298914
QINS69 -0.42412 | 3.293371
Q9UHD1 -0.81786 | 3.287969
P06703 1.805518 | 3.283543
P48163 1.550904 | 3.28255

Q14197 0.33509 | 3.280091
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o1 thes / Leiociar Loszaosz iavex s stsewn sisoosctrs stseurt an |||

060841 -0.52871 | 3.275895
Q9BZZ5 -0.92751 | 3.270776
QI9UNNS 0.393526 | 3.264827
060216 -0.71307 | 3.259763
P35658 -0.98127 | 3.257547
Q9Y399 -0.40782 | 3.253624
Q15075 0.98894 | 3.246872
P60900 -0.50633 | 3.243861
P43034 0.638165 | 3.242856
P84243 -0.61564 | 3.233375
P23921 -0.90228 | 3.231059
P55795 0.502514 | 3.230432
043670 -0.37664 | 3.217259
Q70UQO 0.899826 | 3.216852
QINY61 0.467172 | 3.21364
Q969H8 -0.50725 | 3.21173
P35249 0.293328 | 3.207351
P09455 -0.49556 | 3.2071
Q13162 -0.3444 3.20504
Q15528 0.877857 | 3.201396
P49915 -0.55908 | 3.200923
Q86T82 2.009551 | 3.19946
Q8IXKO0 0.47908 | 3.194251
Q9Y3A6 0.604533 | 3.191236
Q8IYB3 0.393632 | 3.190108
P35580 -0.42095 | 3.188769
Q9Y2B0 -0.34908 | 3.187814
Q09028 0.335001 | 3.17813
P06748 0.744839 | 3.172953
P10515 -0.33584 | 3.169727
P31942 0.348602 | 3.169056
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o1 thes / Leiociar Loszaosz iavex s stsewn sisoosctrs stseurt an |||

Q15046 -0.67072 | 3.162407
Q14258 -0.606 3.161773
Q14204 -0.93591 | 3.161162
Q14203 0.321793 | 3.160944
P84098 -0.39248 | 3.157745
P61326 -0.71158 | 3.152436
000330 0.440032 | 3.151374
Q86VM9 0.594134 | 3.150613
Q9P035 -0.58749 | 3.146744
QI9HCNS 0.401743 | 3.145935
P14868 -0.50726 | 3.135293
Q15008 -0.29935 | 3.12792

Q15435 -0.86808 | 3.126544
Q6UN15 0.532517 | 3.12147

P51398 -0.4839 3.116871
P12004 -0.33364 | 3.111142
Q86UDO 427173 | 3.106125
P18846 0.61748 | 3.098036
095816 0.468823 | 3.086962
094925 -0.41441 | 3.086895
P30613 -0.42737 | 3.081575
P25786 -0.31569 | 3.078185
P0O0505 -0.4027 3.078071
P62888 -0.36365 | 3.077359
P83731 -0.26527 | 3.075398
P98175 0.427446 | 3.069973
Q00059 0.399997 | 3.068886
Q8WTVO 0.334899 | 3.068647
075683 0.361031 | 3.059508
043491 -0.52285 | 3.057185
P26358 -1.0771 3.055677
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o1 thes / Leiociar Loszaosz iavex s stsewn sisoosctrs stseurt an |||

Q6FI81 -0.29543 | 3.049012
QIUBQ5 -0.44274 | 3.043067
Q5JRX3 0.535522 | 3.042503
Q86TS9 1.182265 | 3.040849
Q02818 0.390664 | 3.038478
P46778 -0.53498 | 3.027749
043709 0.478041 | 3.026898
Q969X1 0.897682 | 3.026397
000505 -0.45759 | 3.0236
P60228 -0.68671 | 3.019863
Q92598 -0.5753 | 3.013527
P61956 -0.31824 | 3.010567
Q15233 -0.50008 | 3.005092
P07355 0.739658 | 3.004862
P11166 0.424594 | 3.00454
P07814 -0.55369 | 3.000867
Q8NC51 0.385096 | 2.999652
Q8WZA9 | 1.506103 | 2.995054
P28799 -0.38218 | 2.990771
Q03252 0.24667 | 2.98793
PO1111 0.331736 | 2.984218
Q15005 0.406441 | 2.981866
P12236 -0.29526 | 2.980934
P48506 1.683162 | 2.978408
Q71DI3 24698 | 2.97335
P51970 0.281461 | 2.969328
075381 0.3037 | 2.962874
Q15004 -0.40949 | 2.961744
P62304 -0.49078 | 2.961283
P38159 0.330823 | 2.960133
QINYLY 0.321611 | 2.956319
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o1 thes / Leiociar Loszaosz iavex s stsewn sisoosctrs stseurt an |||

P78386 2.954143 | 2.955705
P78385 2.954143 | 2.955705
043790 2.954143 | 2.955705
Q14533 2.954143 | 2.955705
Q7Z3Y9 2.649129 | 2.951562
P52926 0.63314 | 2.949011
Q99594 -0.54832 | 2.945431
Q15561 -0.54832 | 2.945431
P28347 -0.54832 | 2.945431
Q15562 -0.54832 | 2.945431
P78329 1.793496 | 2.941395
QOHBI6 1.793496 | 2.941395
Q8NBJ5 -0.53572 | 2.940732
P01112 0.352666 | 2.937021
Q00325 -0.29712 | 2.930218
QOH5VS 0.373879 | 2.927942
Q15388 0.393591 | 2.925415
P60866 0.289736 | 2.925049
Q7LOY3 -0.40843 | 2.923516
QIBVJ6 0.312377 | 2.915465
Q96GQ7 -0.70951 | 2.914449
P63244 -0.55664 | 2.914083
P62753 -0.37313 | 2.908201
043920 057484 | 2.90392

QIBV68 -0.50204 | 2.903405
P25205 -0.51493 | 2.899472
Q15717 -0.40052 | 2.897739
014653 0.361254 | 2.891653
QOHBM6 | 0.363621 | 2.89007

P31946 -0.39016 | 2.889842
P09669 0.279773 | 2.883707
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o1 thes / Leiociar Loszaosz iavex s stsewn sisoosctrs stseurt an |||

043869 0.516438 | 2.88368

Q8NHO04 0.516438 | 2.88368

Q9ULX6 0.261113 | 2.876589
095292 0.281243 | 2.873737
pP27824 0.6718 2.873417
P78344 0.567735 | 2.865722
075934 0.471088 | 2.85897

P16403 0.503447 | 2.858359
Q86U42 0.267353 | 2.853988
P62857 -0.25872 | 2.842984
Q9Y291 0.534318 | 2.839767
075251 -0.40333 | 2.839658
Q9H2U2 -0.33084 | 2.839235
P23284 -0.23989 | 2.835319
095817 0.393539 | 2.835146
P13929 -0.26678 | 2.826458
P62937 1.204331 | 2.825105
Q13243 0.253149 | 2.819709
Q13158 0.409617 | 2.816857
P22392 -0.26538 | 2.815583
000566 0.488132 | 2.811685
P37837 -0.72068 | 2.811008
pP27708 -0.95718 | 2.809564
P10606 0.283657 | 2.80104

QINQH7 -0.40216 | 2.800935
Q14244 0.400866 | 2.799434
P29373 -0.5026 2.795802
QIONYF8 0.245159 | 2.793651
P49585 0.392044 | 2.786802
P62306 -0.38455 | 2.779779
QINSD9 -0.45154 | 2.779134

20
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o1 thes / Leiociar Loszaosz iavex s stsewn sisoosctrs stseurt an |||

P30084 -0.30092 | 2.777498
Q9BXYO0 -0.54127 | 2.772506
P26639 -0.75457 | 2.770907
P22087 -0.44952 | 2.767702
P12081 -0.43634 | 2.764174
Q99471 -0.38706 | 2.75424

P15151 0.607981 | 2.742877
014818 -0.42425 | 2.742511
Q10567 -0.54206 | 2.739276
P61163 -0.89801 | 2.737192
075131 -0.50542 | 2.728904
Q92841 -0.3648 2.728758
P0O7237 -0.67175 | 2.721944
Q16543 -0.30057 | 2.721042
Q15366 -0.27759 | 2.719934
Q9BYCS8 0.708025 | 2.716245
Q4G176 -0.5963 2.708179
P49790 0.6519 2.708037
P09972 -0.41614 | 2.702899
Q14019 -0.28567 | 2.702414
Q16850 -1.75465 | 2.701578
P52597 0.992472 | 2.700428
P62424 -0.56642 | 2.697143
P36542 -0.26511 | 2.696847
014893 0.868993 | 2.69547

Q15459 -0.56507 | 2.694338
P06493 -0.54786 | 2.693825
075528 0.713653 | 2.671782
P09012 0.336055 | 2.66988

P14927 0.371622 | 2.669513
P68032 0.423713 | 2.663615

21
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o1 thes / Leiociar Loszaosz iavex s stsewn sisoosctrs stseurt an |||

P62736 0.423713 | 2.663615
P63267 0.423713 | 2.663615
P32969 -0.39011 | 2.661251
075534 -0.53493 | 2.659122
Q9UKV3 0.316799 | 2.657578
P05026 0.404407 | 2.65425

043823 0.430092 | 2.65092

Q9HOE9 0.927466 | 2.648416
Q96GYO0 0.688609 | 2.648063
P46459 -0.32579 | 2.637045
095400 0.489473 | 2.637008
P55273 0.417359 | 2.636875
P20645 0.274379 | 2.636455
Q9BQ70 -1.24305 | 2.636362
Q8NEWO 1.742964 | 2.633243
P01893 0.326577 | 2.628863
Q14108 0.44075 | 2.619255
P08648 0.399579 | 2.618867
QI9NVI6 0.692548 | 2.615387
P02647 2.98331 | 2.612008
P31350 -0.60309 | 2.610939
014974 0.394083 | 2.610318
Q8NFH3 0.288928 | 2.601817
P25440 0.500418 | 2.600739
Q9UFW8 0.329929 | 2.599083
095167 -0.37716 | 2.597973
QouUlJ7 0.366037 | 2.597735
P04083 0.219711 | 2.594009
015014 0.724567 | 2.592619
P49459 0.301653 | 2.592083
P00390 0.405382 | 2.591613

22
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o1 thes / Leiociar Loszaosz iavex s stsewn sisoosctrs stseurt an |||

Q562R1 -0.86344 | 2.588383
QoULV4 -0.95702 | 2.58789

Q01081 0.349926 | 2.587657
Q8NBJ7 -0.26545 | 2.585406
Q16531 -0.39289 | 2.584077
P22626 0.272565 | 2.584066
Q96552 1.386635 | 2.583807
Q9BT09 -0.70277 | 2.583026
096000 0.327604 | 2.579618
P33992 -0.91175 | 2.577423
043665 -0.36029 | 2.57515

Q99828 0.854733 | 2.574004
P50750 0.266861 | 2.570955
QINYV4 0.266861 | 2.570955
Q969Y2 0.561261 | 2.567608
Q6P5R6 0.298614 | 2.566575
P34932 -0.38269 | 2.564535
P22102 -0.55771 | 2.559245
Q9Y639 0.313815 | 2.553507
P22307 0.257627 | 2.549954
P15311 -0.80018 | 2.547937
Q96EUG -0.55472 | 2.545841
P08174 0.615855 | 2.542921
Q9Y5L4 -0.25431 | 2.541339
P54317 0.374332 | 2.541122
P60604 0.420093 | 2.540883
P18754 -0.42101 | 2.540565
P04075 -0.59728 | 2.530132
000151 -0.2567 2.526726
P33778 1.049617 | 2.524602
P57053 1.049617 | 2.524602
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o1 thes / Leiociar Loszaosz iavex s stsewn sisoosctrs stseurt an |||

060814 1.049617 | 2.524602
P58876 1.049617 | 2.524602
Q5T8P6 0.242485 | 2.518968
Q8N135 2.059092 | 2.518711
P62277 -0.25799 | 2.511596
P08195 1.038841 | 2.511484
Q92546 1429 | 2.510408
Q16563 0.312805 | 2.507054
QINQ50 0.279456 | 2.505723
Q86X55 -1.22953 | 2.505321
P30050 -0.23827 | 2.504406
P35244 -0.87891 | 2.503393
Q5TIL3 -0.94354 | 2.500992
Q16778 1.071252 | 2.497196
P06899 1.071252 | 2.497196
P23527 1.071252 | 2.497196
P62807 1.071252 | 2.497196
Q93079 1.071252 | 2.497196
QOUK76 -0.48858 | 2.497136
Q14671 -0.75861 | 2.493143
P35579 -0.87299 | 2.492724
075439 -0.24209 | 2.491782
Q9Y3D7 0.368139 | 2.489211
014737 -0.34229 | 2.486532
P63167 -0.75588 | 2.481194
QINX63 0.224551 | 2.47942

QIBSY4 -0.98345 | 2.478894
P56182 0.485814 | 2.475311
P46776 -0.2538 | 2.47398

P31939 -0.71654 | 2.47378

QOUK22 0.37249 | 2.472687
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o1 thes / Leiociar Loszaosz iavex s stsewn sisoosctrs stseurt an |||

QOH410 0.540493 | 2.463779
Q99497 -0.26431 | 2.463197
Q4VCO05 0.540884 | 2.462777
Q9C0J8 -0.60201 | 2.462567
Q969Q0 -0.26948 | 2.462087
Q04941 0.305443 | 2.462002
P61254 -0.37228 | 2.455232
Q7Z6E9 253985 | 2.453072
Q92520 -0.26564 | 2.452353
Q8WYQ5 | 0.640283 | 2.452109
P21333 -0.44247 | 2.451705
P13987 0.225749 | 2.44914

043776 -0.6126 | 2.447858
P48729 -0.48871 | 2.444977
Q5T8D3 0.509289 | 2.443575
P12235 -0.26576 | 2.443149
P26196 -0.39835 | 2.441289
043818 -0.38861 | 2.439137
P54920 -0.59771 | 2.43565

P28290 -0.51929 | 2.435534
Q14166 -0.81375 | 2.434034
P04920 0.788784 | 2.428294
Q6UB35 -0.27791 | 2.427809
QIBUJ2 -0.38883 | 2.426092
Q496H8 -1.37152 | 2.424805
Q93050 0.374605 | 2.41661

QIUBL6 -0.3245 | 2.416323
Q8IVT2 0.229092 | 2.409356
P33240 0.332552 | 2.405113
P62256 0.275553 | 2.403234
Q99877 1.132434 | 2.403015
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o1 thes / Leiociar Loszaosz iavex s stsewn sisoosctrs stseurt an |||

Q99879 1.132434 | 2.403015
Q5QNW6 | 1.132434 | 2.403015
Q99880 1.132434 | 2.403015
P12268 -0.60034 | 2.401266
Q8WZz42 -0.31107 | 2.387057
QIY6E2 -0.49209 | 2.385845
Q86YP4 0.247269 | 2.384252
P08574 0.317315 | 2.383595
P07384 -0.54652 | 2.382323
P48047 0.207391 | 2.376318
Q3B7T1 1016 | 2.376169
Q9BYD3 -1.27182 | 2.369195
Q04323 -0.50917 | 2.364703
P30086 -0.21005 | 2.357883
Q96PU4 -0.33533 | 2.357188
Q9UJU6 -0.2903 | 2.352683
Q04837 0.416529 | 2.352231
P13995 0.305309 | 2.34965

Q92522 -0.27664 | 2.344121
P29084 0.420469 | 2.338797
P20042 0.271409 | 2.338215
LORSFS 0.602347 | 2.337532
P13284 0.568005 | 2.33723

P15559 0.885134 | 2.334336
Q9Y6C9 -0.39732 | 2.330325
Q8N7H5 0.517927 | 2.32826

Q96FZ7 0.408554 | 2.325536
QOUNX3 | -0.30859 |2.323232
P33991 -0.53169 | 2.321678
P61024 -1.09213 | 2.320833
Q92667 -0.78848 | 2.320431
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o1 thes / Leiociar Loszaosz iavex s stsewn sisoosctrs stseurt an |||

Q9ULX3 -0.39755 | 2.316906
Q9UPT5 -0.95943 | 2.316862
015145 -0.52557 | 2.313

QouBB4 -0.41689 | 2.311095
P62249 -0.25359 | 2.307776
015400 0.307568 | 2.307509
Q92900 -0.60297 | 2.304073
Q5JRA6 0.515092 | 2.299238
Q9H7Z7 0.389837 | 2.296292
P07947 0.232389 | 2.295675
P49590 -0.33448 | 2.293158
P0O7858 -0.25597 | 2.292178
QINYB9 0.345619 | 2.285466
P49419 -0.42552 | 2.284843
014980 -0.44764 | 2.283583
P24941 0.211154 | 2.282244
Q00526 0.211154 | 2.282244
P11586 -2.61721 | 2.281348
P63098 -1.07718 | 2.280854
P62701 -0.30441 | 2.280163
P16220 0.496163 | 2.278451
P26006 0.299025 | 2.266499
Q96B36 -0.57507 | 2.264792
P07339 0.204734 | 2.261145
P05067 0.548391 | 2.260511
QS5VZE5 -0.96688 | 2.258004
P42126 -0.31303 | 2.257375
P49750 0.348999 | 2.251277
P04040 -0.49252 | 2.249534
P15924 -0.41014 | 2.249257
P55081 0.394274 | 2.249183
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o1 thes / Leiociar Loszaosz iavex s stsewn sisoosctrs stseurt an |||

Q13438 0.540819 | 2.239045
Q9Y2D5 0.768792 | 2.23896

P61604 0.473818 | 2.236948
075525 0.218162 | 2.231938
P05388 -0.32849 | 2.227688
Q8NF91 -0.44598 | 2.226023
015305 -0.23845 | 2.222785
075533 -0.68482 | 2.215612
P62314 -0.23512 | 2.214949
P62913 -0.31186 | 2.210776
Q92499 -0.79785 | 2.209995
P35080 -0.26722 | 2.207015
Q9Y5J9 -0.26124 | 2.206934
014639 -0.68095 | 2.206346
P61247 -0.28158 | 2.201729
P17568 0.198081 | 2.200266
P11766 -1.39359 | 2.197711
Q9BTCO 0.507781 | 2.192834
P17535 0.552551 | 2.19059

P38117 -0.29374 | 2.190324
P40227 -0.55034 | 2.189605
Q9C0C2 0.624512 | 2.186747
Q96NCO 0.208034 | 2.178624
Q9GZL7 -0.58187 | 2.175641
P10109 -0.23694 | 2.173676
Q01518 -0.51534 | 2.173604
Q14696 -0.51212 | 2.170288
Q5UCC4 0.385398 | 2.167484
Q969G3 0.317137 | 2.167147
P51151 0.41815 | 2.162898
Q07955 0.225839 | 2.159052

28



€00€£0598¢€¢

o1 thes / Leiociar Loszaosz iavex s stsewn sisoosctrs stseurt an |||

Q16891 -0.45573 | 2.158461
Q9Y5B9 -0.24892 | 2.156509
P56537 -0.28957 | 2.150863
Q9Y2R4 -1.44176 | 2.150104
Q96DH6 -0.802 2.14847
Q15390 0.540985 | 2.145949
Q14978 0.474326 | 2.140574
P60903 0.220073 | 2.133636
P62081 -0.32319 | 2.129536
Q772417 0.177762 | 2.126644
Q8lY67 -2.38005 | 2.125433
015031 0.281171 | 2.123321
P09496 -0.21949 | 2.123196
Q2TAY7 -0.29519 | 2.118293
P32322 -0.29276 | 2.11824
Q13557 -0.3551 2.11758
095365 0.666835 | 2.115518
P83881 -0.27734 | 2.109469
Q7KZ85 -1.54819 | 2.10734
Q13444 -0.25733 | 2.10696
Q13405 0.260984 | 2.106609
Q9HOH5 0.32864 | 2.106321
Q99714 -0.38862 | 2.105191
P49411 -0.3031 2.105061
P54105 -0.21902 | 2.104536
P53396 -0.71973 | 2.0994
P62280 -0.51796 | 2.09517
Q15043 -0.61955 | 2.095031
Q9Y2W1 0.253469 | 2.090215
Q7Z7H5 0.295161 | 2.08986
QI9NZL4 -0.50597 | 2.088708

29



€00€£0598¢€¢

o1 thes / Leiociar Loszaosz iavex s stsewn sisoosctrs stseurt an |||

P49591 -0.56764 | 2.087435
P48443 0.814894 | 2.086553
Q8N5K1 0.347657 | 2.085595
QoUQ80 -0.45098 | 2.085109
Q9UKKS9 -0.2805 2.084754
P12956 -0.60303 | 2.078858
P10253 0.636072 | 2.076965
Q96C36 -0.22081 | 2.072554
Q16527 1.951084 | 2.072313
QB8NDX5 0.538876 | 2.071837
Q14974 0.615036 | 2.070024
P53634 -0.41714 | 2.067358
094888 -0.48235 | 2.065013
Q01469 -0.30142 | 2.062443
Q04760 -0.31744 | 2.062241
Q9C004 0.339653 | 2.06217

Q16718 0.202435 | 2.062014
QI9UHF1 -0.86162 | 2.059071
P56556 -0.26607 | 2.057157
P55060 -0.79586 | 2.057016
095208 0.362899 | 2.055138
P61513 -0.39251 | 2.048634
000165 0.33681 | 2.046746
P23497 0.712008 | 2.046595
Q9HOCS8 -0.67575 | 2.043509
P18031 -0.45003 | 2.041988
Q12962 0.284451 | 2.040759
000299 -0.3592 2.039512
Q09666 0.77828 | 2.038002
075616 0.303155 | 2.035775
Q1KMD3 -0.3604 2.034846
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o1 thes / Leiociar Loszaosz iavex s stsewn sisoosctrs stseurt an |||

P08729 -0.24417 | 2.029722
095999 1.1386 2.027474
Q9Y6H1 0.226924 | 2.025408
000410 -0.38957 | 2.023301
Q5U5X0 0.391595 | 2.022858
P51608 0.468315 | 2.015367
P67936 0.399367 | 2.014825
QI9NY12 0.403318 | 2.014148
P33176 -0.35681 | 2.013339
Q15007 0.342371 | 2.01258

Q92547 0.238044 | 2.011918
P07910 -0.18989 | 2.01183

Q9GZT3 -0.27749 | 2.010391
P17655 -0.32005 | 2.009804
P08621 0.302453 | 2.008284
P37802 -0.28537 | 2.00745

Q9BVP2 -0.32501 | 2.002367
Q9Y4W2 -2.75348 | 2.001799
P43026 0.294511 | 1.992417
Q9Y2Vv2 -0.47436 | 1.991217
Q8N5A5 0.374013 | 1.988109
P26885 -0.4474 1.98797

P00558 -0.21472 | 1.985322
000762 -0.23818 | 1.981941
P46940 -0.53379 | 1.979797
P11279 0.210318 | 1.978181
Q96ST2 0.226619 | 1.977224
Q96B49 -0.61269 | 1.976366
P51148 -0.34942 | 1.970697
Q9UBED -0.63777 | 1.967313
015269 -0.49064 | 1.966913
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o1 thes / Leiociar Loszaosz iavex s stsewn sisoosctrs stseurt an |||

Q9H9P8 -1.40676 | 1.965893
Q9Y5J1 -1.2575 1.965547
Q969L2 0.267945 | 1.963665
Q96FJ2 -0.82977 | 1.959597
Q9BVKG6 0.296412 | 1.959551
043681 -0.48601 | 1.956561
P08579 0.38749 | 1.955297
060664 -0.50319 | 1.951716
P78536 0.812333 | 1.950533
P50895 -0.3601 1.950195
P84085 -0.24661 | 1.949955
Q8WXI9 0.806002 | 1.948508
P35221 0.269099 | 1.94659

Q96R06 0.892822 | 1.946421
QINRP2 0.267886 | 1.945311
P55036 0.210129 | 1.941437
P09960 -0.4152 1.938284
Q08378 -0.53297 | 1.936886
Q9H488 0.221498 | 1.934432
014686 0.221498 | 1.934432
P31937 0.321156 | 1.933663
QI9UHRS5 0.333568 | 1.929902
QIUHX1 -0.38961 | 1.929452
Q9P258 -0.32883 | 1.926184
P02656 0.672024 | 1.923091
000170 -0.75445 | 1.922672
015240 0.734996 | 1.920724
Q8IWX8 1.067386 | 1.918451
Q14980 -0.39803 | 1.917867
QINZM5 0.296744 | 1.910794
Q9BXJ9 -1.05192 | 1.910747
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o1 thes / Leiociar Loszaosz iavex s stsewn sisoosctrs stseurt an |||

Q16186 -0.49239 | 1.908794
P07108 -0.17523 | 1.9071
P00167 -0.58518 | 1.904606
Q9H4AG 0.404958 | 1.903213
Q00403 0.595207 | 1.901327
094842 0.415882 | 1.901143
Q8WYQ3 -0.446 1.897241
Q15545 0.935689 | 1.895657
Q16630 -0.53873 | 1.895642
Q8WYP5 -0.28823 | 1.895307
Q9H307 0.320809 | 1.895085
P46109 -0.30576 | 1.891738
Q14847 -0.21922 | 1.888591
P20618 -0.40751 | 1.888377
P29992 -0.81063 | 1.886369
075976 0.291495 | 1.886098
QINSE4 -0.33804 | 1.884515
P35998 -0.29888 | 1.878723
PODPB6 -0.18829 | 1.876367
Q08170 0.173973 | 1.871756
P67870 0.242974 | 1.870344
P11233 0.249845 | 1.868067
QINTI5 0.723011 | 1.865354
043765 -0.16323 | 1.863471
P32119 -0.24708 | 1.863169
Q9HOL4 0.317829 | 1.856921
P13674 0.323265 | 1.856692
Q16204 -0.25028 | 1.856
Q15642 -0.33767 | 1.855805
Q92542 0.493916 | 1.852576
P82932 0.411604 | 1.852128
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o1 thes / Leiociar Loszaosz iavex s stsewn sisoosctrs stseurt an |||

P42166 0.19568 | 1.850815
P62854 -0.57559 | 1.845345
043513 0.772422 | 1.8421

P61970 -1.28139 | 1.841749
Q9GZR2 0.515018 | 1.838281
Q14697 -0.52855 | 1.834146
Q12874 0.213011 | 1.827651
P23743 -1.00088 | 1.818737
P63010 -0.41878 | 1.815889
Q02543 -0.62098 | 1.814513
QINZ01 -0.36454 | 1.813287
095218 0.159332 | 1.810524
075369 -0.38884 | 1.810355
QI9NZJ7 1.841869 | 1.809452
Q15843 0.583554 | 1.808758
QINQG1 1.315528 | 1.808667
Q9H936 -0.20865 | 1.807751
P60174 -0.29787 | 1.805995
P63104 -0.3804 1.805545
Q9Y3I0 -0.33166 | 1.804368
P21108 -0.24233 | 1.803181
Q12906 -0.25129 | 1.801968
P53007 -0.45313 | 1.798269
Q15125 -0.33636 | 1.798105
Q96PC5 0.374958 | 1.791246
P35222 -0.31104 | 1.788912
Q14315 -0.29508 | 1.785705
Q96BR5 -0.89539 | 1.781739
P20290 -0.94727 | 1.780003
Q7L2H7 -1.503 1.779655
Q9BWI1 0.646396 | 1.779528

34



€00€£0598¢€¢

o1 thes / Leiociar Loszaosz iavex s stsewn sisoosctrs stseurt an |||

Q8WUMO -0.33286 | 1.774601
PO7951 0.395279 | 1.769209
Q15349 -1.97577 | 1.767387
P61244 0.41551 | 1.766514
PODP25 1.096063 | 1.765219
PODP24 1.096063 | 1.765219
PODP23 1.096063 | 1.765219
P49321 -1.60979 | 1.761431
P63220 -0.2017 1.758523
QI9NPJ6 0.478074 | 1.757025
076094 -0.61486 | 1.75326

P22314 -0.31638 | 1.753072
P63096 -0.21622 | 1.750667
A0A14215B9 | -0.2211 1.750281
QINTZ6 -0.74037 | 1.75022

P62263 -0.20877 | 1.745002
Q16594 0.477762 | 1.741903
P14923 -0.33181 | 1.74189

Q14684 0.26213 | 1.740223
Q13885 0.312118 | 1.737909
P24534 0.223255 | 1.737719
P51809 -1.28448 | 1.737142
P50502 -0.18196 | 1.73317

Q9BV40 0.284858 | 1.732106
P43304 -0.24083 | 1.73107

Q04917 0.200877 | 1.728264
Q9Y3T9 -0.29601 | 1.726755
Q9H118 1.400362 | 1.720312
QINX55 -0.48944 | 1.718187
P46379 -1.00012 | 1.714152
P36543 -0.5442 1.713212
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o1 thes / Leiociar Loszaosz iavex s stsewn sisoosctrs stseurt an |||

P61923 -0.47515 | 1.711494
Q7RTS3 0.198025 | 1.71145

Q9UMSO -0.21159 | 1.710526
P06454 0.222606 | 1.707321
Q96HR3 0.582651 | 1.705535
pP25787 -0.55113 | 1.703288
P62140 -0.29812 | 1.702459
P48444 -0.24183 | 1.701416
014880 -2.53821 | 1.701006
P61158 -0.279 1.699733
P68400 -1.05823 | 1.699502
P06280 0.702527 | 1.693054
P13010 -0.75878 | 1.693036
P05023 0.234029 | 1.690118
Q9Y3C1 0.152778 | 1.688882
Q13111 0.406939 | 1.688815
Q14573 -0.50239 | 1.687687
P52434 -0.65984 | 1.687066
Q8NE71 -0.48326 | 1.685575
Q92734 -0.59258 | 1.684257
P54725 -0.18965 | 1.682437
Q12846 1.064781 | 1.681973
Q9Y5U9 -0.25864 | 1.67881

P41252 -0.86677 | 1.678762
P36551 -0.37085 | 1.678396
Q8TB36 0.287096 | 1.674177
P20339 -0.29729 | 1.668394
Q15819 -0.14881 | 1.667975
Q6P2E9 -0.52153 | 1.667766
P36954 0.223639 | 1.664236
P17844 -0.25698 | 1.661285
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o1 thes / Leiociar Loszaosz iavex s stsewn sisoosctrs stseurt an |||

Q04721 0.608762 | 1.660175
043837 -0.56679 | 1.658923
QB86UKS5 1.662162 | 1.658212
P06733 -0.37757 | 1.657326
000625 0.986964 | 1.657187
P82933 -0.45835 | 1.657068
Q7Z5L9 -0.36734 | 1.656968
043660 -0.37685 | 1.656913
P15531 -0.19832 | 1.655714
015371 -0.71311 | 1.64998

Q8NBT2 -0.24387 | 1.647069
P42892 0.223109 | 1.646602
Q06481 0.519836 | 1.64596

P23246 -0.32332 | 1.644827
P50151 -0.19079 | 1.640801
QINVA2 -0.44613 | 1.63871

Q14141 -0.44613 | 1.63871

Q9BRA2 -0.18315 | 1.637631
Q96AQ6 0.353878 | 1.634145
Q15836 0.192051 | 1.631577
P50416 -0.24312 | 1.629995
P25789 -0.34482 | 1.625688
P82094 0.921825 | 1.625271
P26583 -0.30444 | 1.624893
Q86VP6 -1.132 1.624878
075688 1.619246 | 1.624755
P47756 -0.30042 | 1.623848
P45974 -0.65168 | 1.622587
P38432 0.300951 | 1.622219
P61020 -0.31656 | 1.619858
Q03001 -1.27735 | 1.619748
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o1 thes / Leiociar Loszaosz iavex s stsewn sisoosctrs stseurt an |||

Q15050 0.286825 | 1.618829
P28331 -0.32599 | 1.618441
Q9BTE3 -1.02029 | 1.616686
QB8WTS6 -0.23263 | 1.614712
015446 0.184152 | 1.613971
P36405 -0.23273 | 1.612962
043464 0.189853 | 1.610777
Q7RTP6 0.189853 | 1.610777
Q8IUF8 -1.34715 | 1.610151
Q00796 -0.32982 | 1.609313
Q92736 -0.22293 | 1.609176
Q96J92 -2.13871 | 1.605333
000754 0.29131 | 1.602942
QINTKS -0.34742 | 1.60013
Q9Y 266 -0.16253 | 1.5986
Q86Y82 0.232351 | 1.597177
Q12788 -0.39867 | 1.596402
P49720 -0.59926 | 1.596301
Q9C0C9 -1.39279 | 1.59406
Q02809 -0.54888 | 1.591903
P51991 0.389184 | 1.586338
QI9NV06 -0.76251 | 1.58546
QB86XK2 0.40876 | 1.584233
P61160 -0.36963 | 1.584073
Q8NEYS8 0.166971 | 1.583845
P08962 0.200759 | 1.583286
P00846 -0.27382 | 1.5823
Q7L014 -0.33438 | 1.58035
Q9H1A7 0.531537 | 1.578656
P52435 0.531537 | 1.578656
Q32MZz4 0.613115 | 1.57762
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o1 thes / Leiociar Loszaosz iavex s stsewn sisoosctrs stseurt an |||

P30622 0.286944 | 1.577484
Q9Y6Y8 -0.94644 | 1.57682

QINXES 0.356325 | 1.576749
Q96FF9 0.176416 | 1.573123
P25685 0.219684 | 1.56977

P98179 0.153819 | 1.567829
P52907 -0.31381 | 1.567152
QINRG9 -0.48916 | 1.564857
P31150 -0.32846 | 1.564639
Q96HC4 -0.29323 | 1.564026
Q86Y79 0.422108 | 1.563245
QI9NP72 -0.28042 | 1.562854
QINVH1 -0.66711 | 1.562843
P19367 -1.60609 | 1.562831
P10599 0.955364 | 1.560592
043752 0.405705 | 1.560471
Q14839 -0.26965 | 1.558981
P35606 -0.2399 1.556807
Q9Y220 -0.33271 | 1.556275
Q99996 2.579352 | 1.555637
P35232 0.726664 | 1.555385
075083 -0.40493 | 1.554926
075494 0.301887 | 1.55459

075937 0.278542 | 1.550548
P30040 -0.22225 | 1.549164
Q9Y6M1 -0.32727 | 1.54831

P13747 0.254036 | 1.547935
Q96HPO 0.569193 | 1.545684
pP78371 -0.38863 | 1.54393

Q9Y608 0.690886 | 1.543594
P54707 0.205429 | 1.542654
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o1 thes / Leiociar Loszaosz iavex s stsewn sisoosctrs stseurt an |||

Q96RD7 0.915383 | 1.536196
P33993 -0.48988 | 1.53572
P63261 -0.49971 | 1.53469
P60709 -0.49971 | 1.53469
Q92844 0.547968 | 1.533265
Q16637 -0.42678 | 1.532953
Q8IWE2 -1.20926 | 1.53258
QINYBO 0.250554 | 1.531973
P82650 -0.33221 | 1.527554
P14866 -0.24365 | 1.52411
Q9BRP8 0.603807 | 1.523543
014672 -0.22848 | 1.5103
Q99470 1.011569 | 1.507414
Q9BXK5 0.305667 | 1.506259
P46937 -0.71068 | 1.499935
QINRX2 0.164802 | 1.49758
043242 -1.66634 | 1.49517
Q7Z4V5 0.15476 | 1.493778
P62760 -0.38631 | 1.493257
P14854 0.139696 | 1.493163
P29401 -0.41042 | 1.491512
P48723 1.357692 | 1.491411
Q12792 -1.25221 | 1.491142
Q96A26 0.142894 | 1.48781
Q99598 0.757224 | 1.487047
QS5T1R4 0.150579 | 1.485028
Q15691 -0.35039 | 1.48306
095295 0.300589 | 1.480918
Q86SX6 -0.14921 | 1.479728
Q8N5F7 0.234822 | 1.478942
QINUP9 -0.35571 | 1.477692
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o1 thes / Leiociar Loszaosz iavex s stsewn sisoosctrs stseurt an |||

Q00613 -0.30131 | 1.476944
060506 -0.30027 | 1.476172
014979 0.514491 | 1.474876
P13984 0.313046 | 1.474661
Q7Z7K6 -0.36715 | 1.474277
Q8NHZ8 0.476511 | 1.473607
P35052 1.38934 | 1.472625
075152 0.196696 | 1.472287
095721 0.242661 | 1.470569
P19338 0.205147 | 1.470001
Q96970 -0.6611 1.469221
000231 -0.53918 | 1.468687
Q9P015 -0.5382 1.468124
Q96BZ8 -1.4549 1.464699
Q9P0J7 0.734184 | 1.464256
P23368 -0.29644 | 1.462754
Q9C005 0.336805 | 1.462102
Q9HD15 -0.27992 | 1.460569
P30153 0.168275 | 1.457026
P00387 -0.13244 | 1.455414
Q961U4 -1.013 1.45536

060232 -0.62908 | 1.455016
Q14651 0.177989 | 1.452979
015260 -0.38776 | 1.452706
Q9BRT3 -0.21571 | 1.452687
P08238 -0.72347 | 1.451065
015382 -0.55783 | 1.447527
P21912 0.146399 | 1.444152
Q15906 0.290409 | 1.43574

P02549 1.315608 | 1.435512
P23434 -0.21191 | 1.432796
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o1 thes / Leiociar Loszaosz iavex s stsewn sisoosctrs stseurt an |||

Q99733 -0.3124 1.432506
QouUDW1 -0.2957 1.432125
P11717 0.233255 | 1.42967
Q9Y2X3 -0.23348 | 1.428864
P43243 -0.27798 | 1.428165
015144 -0.44437 | 1.426803
P12830 0.230744 | 1.424587
P56211 -0.39841 | 1.422971
Q9POU1L 0.141361 | 1.422861
Q99729 0.216168 | 1.42058
QINXR1 0.458478 | 1.417658
Q9P2J5 -0.59434 | 1.415969
000571 -0.27693 | 1.415488
Q12849 0.726135 | 1.414651
014950 0.153979 | 1.412757
000483 0.297002 | 1.410904
pP52272 -0.4124 1.405074
Q8IXM3 0.326778 | 1.401738
P53367 -0.76557 | 1.400471
Q9BW71 -0.32938 | 1.400071
Q9H6S3 0.139915 | 1.39971
Q02487 0.693378 | 1.399489
095302 -0.20684 | 1.397082
Q8NFU3 -0.28594 | 1.395515
Q15428 -1.15147 | 1.394183
Q9P2D6 -1.62541 | 1.394101
Q8IVMO 1.240897 | 1.3925
Q8NFC6 0.963009 | 1.392377
P36957 -0.13107 | 1.392287
P67812 0.208378 | 1.391942
P48436 -0.22566 | 1.390743
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o1 thes / Leiociar Loszaosz iavex s stsewn sisoosctrs stseurt an |||

P78417 0.129774 | 1.388981
P28676 1.16545 | 1.38852
095865 -0.46082 | 1.386751
075390 -0.31935 | 1.383622
P18085 -0.14757 | 1.381965
P05198 -0.16391 | 1.380861
043181 0.163493 | 1.380337
Q8IYG6 4.305077 | 1.37983
060828 0.142491 | 1.379716
P30043 0.313802 | 1.379006
Q9BRJ6 0.260056 | 1.378966
Q7L2E3 -0.36932 | 1.3773
P02533 -0.16082 | 1.376235
Q9UNS86 0.12924 | 1.374713
P04844 0.428573 | 1.373502
QINQP4 -0.21033 | 1.371622
Q96C19 -0.17902 | 1.370637
P30044 -0.16387 | 1.368191
P63208 0.13076 | 1.367733
Q99536 -0.16796 | 1.367204
Q71U36 -0.58755 | 1.365937
Q13404 -0.14447 | 1.364916
P03886 0.759659 | 1.364287
Q13427 0.223054 | 1.364152
P55265 -0.57412 | 1.363842
QI9NVP1 -0.32019 | 1.362965
Q9ULX9 0.870506 | 1.362617
P36776 -0.44531 | 1.362323
P41223 -1.19007 | 1.361515
P15927 -1.01101 | 1.361326
Q16576 0.138181 | 1.360144
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o1 thes / Leiociar Loszaosz iavex s stsewn sisoosctrs stseurt an |||

QINP92 0.616931 | 1.359939
Q9HOU3 0.389139 | 1.359031
014744 -0.24595 | 1.357269
Q16595 0.142215 | 1.357014
Q6IAA8 0.172621 | 1.35635

Q7L576 1.455033 | 1.356345
014579 0.613192 | 1.355903
Q96T58 2.759191 | 1.354907
P54136 -0.63435 | 1.354787
QI9H3K?2 0.32893 | 1.354558
Q99623 -0.22319 | 1.352038
Q08380 0.132119 | 1.351437
P07305 0.158896 | 1.348978
QINP77 0.197549 | 1.346947
Q96DI7 -0.35309 | 1.346922
P34897 -0.35024 | 1.346886
Q3KQU3 0.567613 | 1.346819
AQJLT2 0.533066 | 1.343421
P53621 -0.42347 | 1.342222
P49406 -0.233 1.341705
Q9Y512 -0.29929 | 1.337632
Q8TCT9 0.267605 | 1.336313
P54577 0.148901 | 1.335061
P0O6737 -0.68315 | 1.330649
Q86SQ4 0.954242 | 1.330303
000273 -0.15574 | 1.328921
Q5RKV6 0.254516 | 1.32742

Q9Y2S7 -0.62283 | 1.326236
060610 -0.57624 | 1.325719
P30533 -0.29382 | 1.325681
Q99643 -1.65271 | 1.324728
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o1 thes / Leiociar Loszaosz iavex s stsewn sisoosctrs stseurt an |||

P26599 -0.42819 | 1.323299
P80303 0.445592 | 1.321823
Q14247 0.168465 | 1.318994
QINVS9 -0.41382 | 1.318058
043615 -0.21867 | 1.317188
Q13535 13.0442 | 1.316599
P39023 -0.58752 | 1.316115
PODMV9 0.519321 | 1.315955
PODMV8 0.519321 | 1.315955
Q13573 0.167598 | 1.315356
Q8TED1 0.451541 | 1.313547
P55327 -0.18067 | 1.310097
Q9H8YS8 0.293424 | 1.309609
P52789 -1.70185 | 1.304528
094776 -1.5655 1.304012
Q13330 -1.5655 1.304012
Q9BTCS8 -1.5655 1.304012
095342 0.847789 | 1.303521
043819 -0.76983 | 1.299743
Q13085 -0.90032 | 1.29884

095782 -0.45761 | 1.297582
P28074 -0.1734 1.297207
QI9NPLS -2.02686 | 1.29676

P05114 0.262624 | 1.296546
Q53EUG6 0.83614 | 1.296026
P67809 -0.21355 | 1.296019
Q5W111 0.895022 | 1.294148
Q9Y4Y9 -0.52146 | 1.29108

P00441 -0.37258 | 1.28549

P82664 -0.63438 | 1.285033
QIUKXT7 0.187287 | 1.283741
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o1 thes / Leiociar Loszaosz iavex s stsewn sisoosctrs stseurt an |||

P15374 -0.22751 | 1.283466
Q9Y3F4 -0.31497 | 1.281307
Q92769 -0.29896 | 1.28076

Q9Y3B7 0.307913 | 1.278397
Q10713 -0.27629 | 1.278033
Q9BPWS -0.49903 | 1.276384
Q8NBNY -0.37251 | 1.27627

P21926 0.220601 | 1.273396
075330 0.404937 | 1.269802
095757 -0.38586 | 1.268747
Q96B54 0.267135 | 1.266265
095239 -0.54157 | 1.26615

P28066 0.149797 | 1.265931
Q12824 -0.44484 | 1.264552
P10644 0.19781 | 1.263983
Q5M775 -0.31144 | 1.26274

Q13114 0.761887 | 1.26214

Q8N1F7 -0.28698 | 1.261941
P17980 0.290081 | 1.261254
Q9P032 0.217807 | 1.260148
015054 0.611126 | 1.258701
P09234 -0.16518 | 1.257899
P54819 0.43387 | 1.257598
P63000 -0.1689 1.257068
Q9UBI6 0.251341 | 1.254996
Q00610 -0.3569 1.254618
095248 -0.97935 | 1.253532
P30626 0.199171 | 1.253505
QoUQ35 0.259647 | 1.253374
P25398 -0.2115 1.253262
P98172 0.415498 | 1.252483
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o1 thes / Leiociar Loszaosz iavex s stsewn sisoosctrs stseurt an |||

P61086 -0.41558 | 1.250863
095433 -0.49084 | 1.250645
P78316 -0.37964 | 1.249051
Q96566 1.651121 | 1.248825
P98171 -3.77178 | 1.247915
Q9UPN4 0.25276 | 1.244514
Q8TCU4 -0.1604 1.24373
Q6NYCS8 0.1721 1.243161
075436 -0.6632 1.243113
014925 0.797219 | 1.24306
Q96RT1 0.136285 | 1.242837
043617 0.510719 | 1.239741
Q8IVv48 -0.83856 | 1.238966
Q14566 -0.48541 | 1.237218
014519 -0.83458 | 1.2366
P53999 -0.15621 | 1.234701
Q96KP4 -0.42288 | 1.233775
P42704 -0.33625 | 1.233099
Q9GZS3 1.321595 | 1.230593
Q9P2E9 -0.19385 | 1.230418
095197 -0.16767 | 1.22863
Q13907 -0.23468 | 1.228018
Q9Y5U2 0.626595 | 1.226811
043768 -0.1854 1.224752
Q9BTTO -0.21659 | 1.224489
Q14186 0.656224 | 1.221814
Q2NL82 0.461817 | 1.221667
Q9H2H8 -1.19638 | 1.220014
P05556 0.538521 | 1.218673
P37198 0.162548 | 1.218369
043809 -0.22875 | 1.218078
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o1 thes / Leiociar Loszaosz iavex s stsewn sisoosctrs stseurt an |||

Q13177 -0.14917 | 1.216501
Q9Y2A7 0.436511 | 1.215938
Q9GZ71 -0.84636 | 1.215291
Q8N183 0.198426 | 1.210066
014561 -0.14362 | 1.209416
095801 0.2978 1.208889
P49588 -0.23119 | 1.203741
015392 -0.25101 | 1.20303
P25705 -0.23789 | 1.201854
Q99460 -0.26762 | 1.199779
Q92945 -0.15841 | 1.191879
QINSI2 -0.24925 | 1.191675
P61457 0.481359 | 1.190704
Q96E29 1.098613 | 1.188023
P34931 0.502528 | 1.18769
P62891 -0.28146 | 1.187567
094919 -0.17291 | 1.1868
QIUMY4 0.150849 | 1.186471
Q13277 0.754369 | 1.186182
000567 -0.20753 | 1.181397
Q96PK6 -0.1542 1.180768
P48634 0.249644 | 1.180604
Q9Y676 -0.28352 | 1.180444
075347 -0.20208 | 1.176929
P23528 -0.11437 | 1.175423
P09211 0.177257 | 1.173554
P52758 0.13426 | 1.172395
Q9Y3A4 1.201557 | 1.171428
Q9P2B2 0.163207 | 1.169337
Q16795 -0.36903 | 1.165974
P31930 -0.2459 1.164486
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o1 thes / Leiociar Loszaosz iavex s stsewn sisoosctrs stseurt an |||

QINQC3 -0.29322 | 1.16364

Q86U86 1.482795 | 1.161779
060568 -1.0411 1.15999

Q02952 0.453214 | 1.159273
000116 -0.35046 | 1.158655
P53985 -0.37579 | 1.158638
Q06323 -0.15784 | 1.157934
Q96EY8 0.174175 | 1.157141
P10619 0.256118 | 1.156729
P29590 0.176792 | 1.155554
P33947 1.806748 | 1.154427
P30154 0.130053 | 1.151076
P11177 -0.20789 | 1.150211
P07919 0.278361 | 1.149061
000159 -0.32158 | 1.146076
Q53HL2 0.334302 | 1.145844
Q08211 -0.26176 | 1.145301
Q9Y5V0 0.166195 | 1.14359

P33681 -1.67433 | 1.143028
P52948 0.21447 | 1.141829
Q5VYS8 0.694425 | 1.137584
P46199 0.694425 | 1.137584
P09622 -0.34964 | 1.137415
QINYM9 0.170809 | 1.135627
Q6IBSO -0.70284 | 1.135379
QONVI7 -0.22018 | 1.132883
Q32P51 -0.32293 | 1.131901
P21796 -0.44246 | 1.128912
P51572 0.115874 | 1.127053
Q9HG6FS5 0.116764 | 1.125711
Q8TEM1 -0.21177 | 1.124741
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o1 thes / Leiociar Loszaosz iavex s stsewn sisoosctrs stseurt an |||

015511 -0.12314 | 1.123201
060499 -0.13253 | 1.121032
P61221 -0.5345 | 1.118906
P62837 -0.14581 | 1.117182
P61077 -0.14581 | 1.117182
Q14493 0.752934 | 1.116538
QIUNX4 | -1.23775 | 1.114025
P53384 -0.36959 | 1.114018
Q01780 -1.00901 | 1.113254
P62745 0.211016 | 1.113224
Q9H0S4 -0.23105 | 1.112519
P61225 0.269292 | 1.109764
000629 -0.15585 | 1.10672

Q01105 -0.23783 | 1.105515
P48509 0.125784 | 1.103079
P55957 -0.40937 | 1.102741
QIUNZ2 -0.20396 | 1.101802
P26368 -0.16879 | 1.101332
Q8NONS 0.128213 | 1.100871
Q07812 0.273083 | 1.10053

P09493 0.136446 | 1.09736

Q14126 0.608918 | 1.096993
Q96HQ2 -0.5758 | 1.095853
P11441 -0.25129 | 1.09573

Q02978 -0.34173 | 1.095048
P62491 0.139641 | 1.095045
Q86SF2 0.847586 | 1.092052
QINPDS -0.33499 | 1.091927
Q01664 -0.32912 | 1.090837
P28482 -1.2835 | 1.090019
Q8NOV3 0.226825 | 1.089559
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o1 thes / Leiociar Loszaosz iavex s stsewn sisoosctrs stseurt an |||

P07099 0.389537 | 1.089504
QIUMS4 -0.29835 | 1.087803
Q15637 0.181789 | 1.086391
Q9BYTS 1.334381 | 1.08554
Q96BP2 0.238274 | 1.085397
Q06830 -0.11523 | 1.084481
P50552 -0.25952 | 1.084316
Q9P2B4 1.131899 | 1.082719
P19105 0.127337 | 1.081622
060313 0.504706 | 1.081622
P53618 -0.27123 | 1.081046
043290 0.206823 | 1.080703
Q16540 -0.3887 1.078623
Q13503 0.457305 | 1.077632
Q13951 -0.75754 | 1.075823
Q9BV86 -0.35182 | 1.075262
Q16181 -0.41253 | 1.0722
P52655 0.666691 | 1.071438
014646 -0.52972 | 1.070339
060488 -0.41924 | 1.070133
P13797 0.12885 | 1.069549
P99999 0.139299 | 1.067129
000244 -0.46014 | 1.066736
Q08J23 -0.62499 | 1.065624
Q99459 0.199014 | 1.060714
P39019 0.100196 | 1.059173
Q9HOUG -0.30803 | 1.058771
Q99627 -0.37054 | 1.05803
Q9H2H9 1.099929 | 1.057969
AOFGR8 -0.5287 1.056975
QINXH9 0.913279 | 1.056616
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o1 thes / Leiociar Loszaosz iavex s stsewn sisoosctrs stseurt an |||

P46100 -0.54191 | 1.055579
Q12888 0.168147 | 1.050458
QINYU2 -0.51837 | 1.048266
Q9UERY 0.438222 | 1.046612
P05387 -0.102 1.046009
Q15287 0.178341 | 1.044259
QI9UNFO -0.18117 | 1.044187
Q8N5N7 0.143762 | 1.043608
P14678 -0.17716 | 1.041542
P63162 -0.17716 | 1.041542
Q13283 -0.16394 | 1.040316
Q9GZU8 -0.2246 1.039711
P17858 -1.01723 | 1.038847
043677 -6.13477 | 1.038743
P17028 0.308785 | 1.038529
Q86U28 -0.46055 | 1.037274
P54709 0.114072 | 1.035521
Q9Y3B4 -0.46033 | 1.033481
Q8NG6N3 -0.4445 1.027344
Q9Y3EO 0.718762 | 1.026564
Q96HE7 -0.38545 | 1.026042
P07686 0.173466 | 1.02544

076021 -0.54176 | 1.02293

P62333 0.115777 | 1.021452
Q75N03 0.866378 | 1.01873

P05091 0.346079 | 1.016821
Q96NTO 1.854255 | 1.012909
Q96HRS 0.454529 | 1.011747
Q14008 -0.27516 | 1.010118
Q9Y6D0 1.034174 | 1.00902

Q9H845 -0.39598 | 1.008772
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o1 thes / Leiociar Loszaosz iavex s stsewn sisoosctrs stseurt an |||

Q9BUNS -0.38855 | 1.008564
P11216 -0.57536 | 1.008239
P47895 -0.25228 | 1.008218
P15407 0.315394 | 1.007212
Q8IUD2 -1.01249 | 1.006912
P11142 -0.28267 | 1.00681

Q6PIU2 -0.18619 | 1.00612

Q16625 0.334865 | 1.005315
P25490 0.352217 | 1.004764
Q8WTT2 -0.99931 | 1.003036
Q9H7E9 -0.21129 | 1.001951
Q9Y3D5 0.317716 | 1.00108

QINP81 -0.38207 | 0.999983
P21589 0.152296 | 0.999873
P52952 -0.14529 | 0.999138
P39656 0.157764 | 0.998103
000584 0.241743 | 0.998092
Q14344 -0.12954 | 0.998073
Q9BRJ2 0.571307 | 0.99329

P62253 -0.42058 | 0.993207
P12814 -0.36484 | 0.993127
Q9HD33 -0.33249 | 0.991932
P15954 0.292986 | 0.991539
Q9Y624 0.146278 | 0.990941
P50542 0.385991 | 0.99032

P43897 -0.32274 | 0.990029
075607 -0.24705 | 0.988883
Q96JM3 -0.4843 0.988554
P46087 -0.12258 | 0.988271
P57105 0.193358 | 0.987999
P56181 -0.29859 | 0.987729
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o1 thes / Leiociar Loszaosz iavex s stsewn sisoosctrs stseurt an |||

P46531 0.257072 | 0.987374
P06753 0.132793 | 0.982371
QOH3Z4 0.147963 | 0.981729
075643 -0.29693 | 0.981465
Q12904 -0.22115 | 0.98022

P35754 0.137883 | 0.979993
094992 0.297218 | 0.979466
P10155 0.571069 | 0.978059
Q92979 -0.13986 | 0.975653
QOUBU9 | -0.35866 | 0.975038
Q6QNYL | 0.330394 | 0.974043
P37108 0.137337 | 0.972615
P43246 -1.12552 | 0.972493
Q13895 -0.3401 | 0.972389
QOH4AM9 | -0.2807 | 0.971337
QONZN3 -0.2807 | 0.971337
095793 0.125534 | 0.971281
Q01970 -0.18656 | 0.97111

Q15436 -1.27614 | 0.970303
QY673 0.411864 | 0.969539
Q4LE39 -1.82975 | 0.96908

Q14728 0.598883 | 0.968991
Q9Y5Y6 -0.24169 | 0.964803
QU6EL2 -2.09111 | 0.964009
QINRF9 0.119509 | 0.962944
P51153 0.114002 | 0.962627
P09525 0.25774 | 0.961693
P62195 0.630838 | 0.958571
P82909 0.142678 | 0.958155
P29317 0.161724 | 0.957427
Q8WVCO | 0.351205 | 0.956447
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o1 thes / Leiociar Loszaosz iavex s stsewn sisoosctrs stseurt an |||

Q9BXP5 0.215942 | 0.956149
Q8N1G4 -0.24127 | 0.953699
Q9H5K3 1.015114 | 0.953621
Q13526 -0.1107 0.953519
Q9BZE4 -0.33679 | 0.952906
Q9BYT77 0.187414 | 0.951584
Q9UBR2 0.137618 | 0.951259
P06730 -0.17514 | 0.950961
pP78318 -1.03987 | 0.950705
P30520 -0.35228 | 0.950524
Q9Y281 -0.11565 | 0.949298
Q9Y241 0.234679 | 0.947588
Q9BTM9 -0.70731 | 0.947269
Q8N357 1.34006 | 0.946193
P35270 0.143203 | 0.945437
Q9H9J2 -0.16046 | 0.944266
Q8NG6H7 -1.15064 | 0.942919
Q92575 0.23697 | 0.941002
P28288 -0.64352 | 0.940766
Q8IZA0 1.836188 | 0.940604
000541 -0.20996 | 0.940325
P61758 -0.09672 | 0.938532
Q96B26 0.806187 | 0.938111
Q15019 -0.63134 | 0.936664
QI9NVJ2 -0.21013 | 0.935994
P40222 0.246096 | 0.933316
P60953 -0.14173 | 0.931694
P25445 1.325223 | 0.931128
Q99569 6.45076 | 0.930758
P13726 -0.68981 | 0.929786
Q9NUJ1 -0.31315 | 0.927637
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Q9Y2HO 0.27122 | 0.925914
P62750 -0.10737 | 0.923992
060613 -0.6615 0.923664
015160 0.21104 | 0.923501
P47985 0.11207 | 0.922843
043684 -0.23591 | 0.92119
095140 1.446373 | 0.919488
Q969S3 0.821291 | 0.918884
Q9Y605 -0.14155 | 0.917088
Q13123 0.242395 | 0.914632
P26640 -0.45179 | 0.913961
P17301 0.261552 | 0.911696
Q9ULCS -0.36726 | 0.908285
Q6UXH1 -0.32498 | 0.907985
QINQG7 0.253302 | 0.907498
Q9P021 -0.16544 | 0.90347
P18887 0.229434 | 0.903332
P05787 0.573942 | 0.902649
Q9B X68 0.530403 | 0.9018
Q13443 -0.70105 | 0.901753
P11137 -1.00268 | 0.901001
QOUHY7 -0.34394 | 0.900564
P55209 -0.15999 | 0.900508
P35610 0.775843 | 0.900229
P49257 0.177416 | 0.897781
P11310 -0.22762 | 0.896887
QINPAS -0.19341 | 0.896439
015143 -2.24319 | 0.89546
Q9NR31 -0.20172 | 0.890089
Q8WWV3 0.39975 | 0.88903
P55145 0.082661 | 0.888012
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QONZ43 0.355826 | 0.886345
Q8IYS2 -0.50939 | 0.886254
Q712K3 -0.26552 | 0.886013
043766 0.337482 | 0.884067
Q07021 -1.06261 | 0.883026
Q6WCQL | 0.230944 | 0.881914
QOUMX0 | 0.385972 | 0.88162

Q14444 -0.36798 | 0.87948

P62879 -0.13924 | 0.879393
Q13596 0.177602 | 0.879305
095573 -0.36686 | 0.879106
043715 -1.38652 | 0.876274
095336 0.951711 | 0.876189
QOHOU4 -0.08906 | 0.874519
P33552 -0.89247 | 0.87413

QOUHA4 | 1.490457 | 0.872049
QOUPU7 -0.55829 | 0.871137
Q5QP82 0.115892 | 0.871029
P51149 -0.11154 | 0.869794
Q6WBX8 | -0.15774 | 0.865739
P09382 0.265528 | 0.864431
Q12905 -0.38342 | 0.864243
Q16698 -0.25047 | 0.862191
Q53F19 0.22389 | 0.861913
Q03113 -0.12826 | 0.860251
P23634 0.280288 | 0.859678
P68431 -0.1163 | 0.859193
Q5QJEG 0.112579 | 0.857574
P62995 -0.20651 | 0.854731
Q01831 -0.52314 | 0.853997
QINPD3 -0.55703 | 0.853026
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QINT62 -0.4465 0.853015
Q99961 -0.18878 | 0.852835
QI96RN5 0.156798 | 0.850433
Q15185 -0.11043 | 0.849447
P02765 1.404406 | 0.848775
P08047 0.235979 | 0.847496
P22061 0.145607 | 0.846732
QB8N684 0.920491 | 0.844221
QouBV8 0.327706 | 0.843654
Q8NBJ4 0.123958 | 0.843291
Q92688 -0.09903 | 0.842978
Q13948 0.294273 | 0.841681
P08134 -0.29675 | 0.840159
P14618 -0.40418 | 0.838502
075348 -0.12182 | 0.83051

Q8TCJ2 0.127757 | 0.829755
QI9Y3E2 -1.2692 0.829302
P62851 0.19259 | 0.828686
Q7Z24W1 -0.22523 | 0.827533
Q12873 -0.20664 | 0.827256
Q96DA6 1.415067 | 0.825592
Q9Y2L1 -1.29438 | 0.823384
095453 1.874941 | 0.822951
P63165 0.108047 | 0.822827
Q8WZAD 0.201994 | 0.821557
Q15006 0.662101 | 0.820897
QINUQ3 0.313205 | 0.818616
P41250 -0.2415 0.818197
P29966 -0.10257 | 0.817321
QINWB1 -1.49079 | 0.816878
QI9NPH2 -0.23931 | 0.816823
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P62136 -0.21721 [ 0.816766
P05386 -0.40472 | 0.815702
Q9BY43 -0.2819 | 0.814789
P28072 -0.14184 | 0.814106
Q8IWI9 -0.85059 | 0.813002
Q05707 -0.85059 | 0.813002
Q13547 -0.2573 | 0.812037
QINXE4 -0.39666 | 0.811163
Q92616 -0.25783 | 0.811053
QIY6AS5 0.146625 | 0.809755
P30048 0.112967 | 0.809643
Q99798 -0.28178 | 0.809568
QU6EY1 0.118896 | 0.808918
P56381 0.12829 | 0.806029
075822 0.12053 | 0.804774
P27348 -0.1018 | 0.80464

Q9BWUO | 1.233627 | 0.803782
Q86W92 -0.17099 | 0.803686
Q15154 0.353029 | 0.802415
QOUMR2 | -0.84546 | 0.802238
QINQS1 0.279398 | 0.799867
P04004 1.058101 | 0.798011
QOUHV9 | -0.09541 | 0.795964
Q9Y2Q9 -0.14321 | 0.795843
QOUH99 0.37287 | 0.794854
Q13724 -0.23861 | 0.790967
095168 0.107645 | 0.790838
Q8WWY3 | -1.31265 | 0.790545
Q9617 0.133232 | 0.790484
095229 0.159455 | 0.790359
Q969TY -0.84922 | 0.789412
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P04843 0.143745 | 0.788818
Q7Z7H8 -1.75419 | 0.784772
Q99829 -1.63535 | 0.784636
Q92665 0.343368 | 0.78331

Q16656 0.225033 | 0.781368
Q96G21 -0.40355 | 0.781145
075380 0.122852 | 0.781084
Q8WXA9 0.204483 | 0.780761
015514 0.161199 | 0.780425
Q9Y3D9 0.106435 | 0.777062
060812 -0.09374 | 0.776732
B2RXH8 -0.09374 | 0.776732
P49792 -0.2735 0.775388
075694 -0.1587 0.774014
Q15398 -0.21402 | 0.772216
P62330 0.80912 | 0.772213
Q00341 -0.24832 | 0.772158
P61964 -0.4425 0.771814
095831 -0.23702 | 0.771178
P20674 0.077118 | 0.769397
P31040 -0.47723 | 0.769259
Q9Y6I19 -1.30574 | 0.769124
Q96MF7 0.651218 | 0.768918
043172 -0.33005 | 0.76418

P78330 0.159415 | 0.760332
Q8TADS 1.359241 | 0.759713
P56134 -0.21228 | 0.757172
P07900 -0.23274 | 0.756393
096005 0.283695 | 0.754977
Q9BTDS8 0.190431 | 0.754799
075368 0.211567 | 0.752627
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Q15121 -0.37007 | 0.749129
P08243 -0.26849 | 0.74452

P62312 0.145396 | 0.74389

Q9UHB9 -0.13705 | 0.740678
Q5T9A4 -0.14869 | 0.740396
Q9BRKS5 0.090016 | 0.739586
076071 0.951452 | 0.739136
Q6DKK2 1.005 0.738553
Q12931 -0.3175 0.73842

Q9ULF5 0.268363 | 0.738277
Q13601 0.216807 | 0.736923
075475 0.148156 | 0.736901
P48556 -0.63323 | 0.736593
Q13151 0.263501 | 0.735935
P11388 -0.29066 | 0.733305
P23919 -0.12003 | 0.731753
Q13445 0.149459 | 0.72878

Q9Y2Y0 -1.28025 | 0.727941
Q7Z4H3 -0.21911 | 0.727194
Q15427 0.172941 | 0.726774
Q96AJ9 -0.30331 | 0.726459
P14859 0.513876 | 0.725425
P42229 -0.09357 | 0.725273
P51692 -0.09357 | 0.725273
P83916 0.098937 | 0.723529
Q9Y3ES5 -0.14563 | 0.722327
Q15393 -0.09533 | 0.719761
Q9Y6Q5 -0.49981 | 0.717919
P62820 -0.07248 | 0.717443
Q9H3P2 -0.16364 | 0.717413
Q13901 0.780561 | 0.716652
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Q14103 0.070318 | 0.716547
P00533 0.221179 | 0.715654
Q96A73 -0.80438 | 0.713186
015182 0.094444 | 0.712857
Q92917 -0.16311 | 0.711038
Q9Y251 0.406987 | 0.710851
Q9HBHO -0.66468 | 0.710604
Q15853 0.271647 | 0.710391
P49454 0.232336 | 0.710245
Q14739 -0.1667 0.70975

QINWB6 0.169064 | 0.709602
Q16822 0.227479 | 0.709251
Q9H1CY -0.27775 | 0.709154
P56589 0.848531 | 0.709141
P62873 0.250519 | 0.708616
Q86XP3 -0.23438 | 0.708566
Q9UKS53 1.886187 | 0.706445
QI9UHG3 -0.34926 | 0.705803
Q9H1K1 -0.276 0.704096
043493 -0.17395 | 0.70358

Q96EL3 0.092662 | 0.703002
P61218 1.66575 | 0.702777
P31948 0.158957 | 0.702608
P61916 -0.12741 | 0.701028
Q96S97 0.141114 | 0.700826
P16422 0.162324 | 0.700007
Q96L50 -0.68425 | 0.699296
QoUQ88 -0.23325 | 0.698652
Q92621 -0.29479 | 0.698026
075431 0.261122 | 0.697136
015427 -0.10403 | 0.697133
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Q9BWT6 0.687147 | 0.696616
Q9Y6I3 -0.13787 | 0.696442
P04818 -0.34168 | 0.694529
P0O7437 0.7248 0.693134
Q9BUF5 0.7248 0.693134
Q9BVAl 0.7248 0.693134
P04350 0.7248 0.693134
P68371 0.7248 0.693134
Q96AY3 0.129363 | 0.691948
Q14764 -0.28189 | 0.690197
Q15907 0.079782 | 0.690174
Q9BRT9 -0.18662 | 0.689606
Q14683 -0.59626 | 0.689471
P11182 -0.23645 | 0.688635
Q96120 0.265905 | 0.687517
P20700 0.164101 | 0.687119
Q13263 -0.079 0.68305

015118 0.624977 | 0.68294

Q96P70 0.979501 | 0.68248

P22223 0.117868 | 0.681941
Q86Y46 -0.22773 | 0.681843
Q96RP9 -0.19375 | 0.681821
Q96KB5 -0.13105 | 0.681634
Q9Y2P8 -1.56935 | 0.679983
015213 -0.13615 | 0.678715
Q9Y446 0.132148 | 0.678558
P61106 -0.10658 | 0.678312
Q53GS9 -0.22856 | 0.678174
P00403 -0.09873 | 0.677407
P22695 -0.21529 | 0.677274
QINWU2 0.177577 | 0.676108
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Q8NOUS 0.536557 | 0.675851
Q8TAQ2 0.203525 | 0.675617
Q13561 -0.35197 | 0.67551
P08727 -0.11694 | 0.675479
060869 -0.0771 0.674973
075489 -0.11606 | 0.673329
Q9H299 0.079749 | 0.673214
P09543 -0.48099 | 0.672562
P31483 0.27923 | 0.671706
Q53H82 0.212297 | 0.6705
Q06210 -0.16161 | 0.669922
P52815 -0.38536 | 0.667978
094906 -0.24103 | 0.667622
Q96SB3 0.133448 | 0.66739
P48735 0.171694 | 0.665744
P11047 0.125215 | 0.665636
Q96PD2 0.109935 | 0.665599
P29218 -0.43416 | 0.665538
Q15084 0.09071 | 0.66531
Q13148 -0.222 0.665268
Q99575 0.585796 | 0.665066
Q727618 0.159249 | 0.659011
P40121 -0.15868 | 0.65838
Q9Y574 -0.55545 | 0.658273
Q9H832 -0.32563 | 0.658118
P00568 -0.14483 | 0.657923
Q5VT52 -0.67752 | 0.657371
A1LOTO -0.24456 | 0.657344
P61289 -0.1118 0.656854
Q8WWC4 -0.64089 | 0.656812
P55789 0.19833 | 0.655147
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QINX08 -0.35054 | 0.654738
Q92783 -0.13013 | 0.654143
P57088 -0.11997 | 0.653976
P55263 0.746705 | 0.651685
Q13232 -0.82777 | 0.651225
P10636 0.160126 | 0.651006
Q9Y6G3 0.07966 | 0.650901
QoUIM3 0.215029 | 0.650594
Q96QK1 -0.81908 | 0.649229
QI9UBI1 1.303064 | 0.648852
QINXF7 0.555975 | 0.648398
QI9NX14 0.080621 | 0.648315
QB8N983 0.083945 | 0.646572
Q9H3P7 -0.1769 0.645568
Q8IXI1 -0.23645 | 0.644958
P03897 -0.74193 | 0.643494
QINRX1 0.414491 | 0.642807
Q15149 -0.41213 | 0.642656
P10620 -0.24585 | 0.641743
Q9UPN3 -0.0837 0.639831
P17029 0.676798 | 0.636731
Q9BRDO 0.204532 | 0.634596
Q13823 0.337498 | 0.632775
095777 -0.12503 | 0.632759
Q08379 0.282284 | 0.630984
P49711 0.141891 | 0.630313
Q9UK45 -0.12076 | 0.628829
Q9BUG1 0.220746 | 0.625726
Q5JWF2 -0.11097 | 0.625198
P63092 -0.11097 | 0.625198
P30049 0.451408 | 0.624917
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Q969X5 -0.21225 | 0.62427
Q8IVS2 -1.04892 | 0.623103
Q6P1L8 -0.36444 | 0.622477
QONP84 0.332506 | 0.622031
P30519 0.164055 | 0.621918
P49756 -0.15582 | 0.617553
P78406 -0.29146 | 0.617373
P39880 0.367416 | 0.615852
Q6P148 -0.48744 | 0.615641
Q9COD2 1.165095 | 0.615112
Q96GQ5 -0.49156 | 0.615034
Q15847 -0.1162 | 0.614302
QINY93 -0.50696 | 0.614132
QIP0S2 0.138 0.613055
P35659 0.082596 | 0.612923
QIONP97 -0.11581 | 0.612304
Q8TF09 -0.11581 | 0.612304
Q8NE86 0.890517 | 0.611917
Q16854 -0.88591 | 0.610528
P56192 -0.48397 | 0.609204
P41091 -0.11884 | 0.608534
Q13698 0.591875 | 0.608025
QINR30 0.11934 | 0.607134
P13639 -0.38077 | 0.60702

QINV31 0.122038 | 0.606856
Q8IWZ8 -0.18287 | 0.606307
Q99661 0.927706 | 0.604572
P43686 0.11201 | 0.604215
P61421 0.163882 | 0.601107
Q9Y678 -0.41389 | 0.600347
QoP287 -0.17147 | 0.600215
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Q14116 -0.14701 | 0.599883
Q8TD16 -0.13534 | 0.598946
043504 0.20756 | 0.596
Q99747 0.130265 | 0.594136
015083 -0.66019 | 0.592665
Q92615 -0.57821 | 0.592425
Q5VT66 0.702064 | 0.589837
Q6L8Q7 -0.30279 | 0.589731
Q05519 -0.09597 | 0.588713
Q9ULWO -0.0735 0.585656
Q99618 0.175586 | 0.585389
Q86UP2 0.213618 | 0.584433
Q96ST3 -0.28488 | 0.584423
P14550 -0.25458 | 0.583002
P15121 -0.25458 | 0.583002
Q9BT25 0.729731 | 0.582753
P62633 0.066132 | 0.581662
ABCG34 0.327775 | 0.581173
Q96HA1L 0.327775 | 0.581173
Q9Y285 -0.18459 | 0.579365
P62899 0.075171 | 0.578188
095202 -0.18469 | 0.577675
QINY59 0.87786 | 0.577128
P51553 -0.2233 0.573828
P63279 -0.0976 0.573105
P15170 -0.84872 | 0.572949
P51532 -0.23629 | 0.572739
Q8NEO1 -0.40802 | 0.572544
P18084 -0.23809 | 0.571916
095169 0.095672 | 0.570739
Q05682 0.372557 | 0.57049

67



€00€£0598¢€¢

o1 thes / Leiociar Loszaosz iavex s stsewn sisoosctrs stseurt an |||

QINX24 0.088647 | 0.568542
P31943 0.072861 | 0.568075
P62072 -0.19739 | 0.567946
Q96HR9 -0.27281 | 0.567763
P45880 0.092939 | 0.565975
Q13505 0.22832 | 0.564689
QoUBMY7 -0.36345 | 0.564594
Q12959 -0.55114 | 0.563183
Q9ULV3 0.628603 | 0.562429
096019 -0.26434 | 0.562266
Q9BXRO -0.86097 | 0.561871
Q8TD17 -0.38486 | 0.561242
Q6IN84 -1.24813 | 0.560281
Q9P013 0.165431 | 0.559561
Q96JP5 0.156636 | 0.557526
000425 -0.12253 | 0.556694
Q9Y4Z0 -0.12517 | 0.556623
Q15654 -0.22122 | 0.55648

P18065 0.187911 | 0.556276
Q9P210 1.172148 | 0.556083
Q14160 0.118728 | 0.555576
043676 0.120925 | 0.555489
Q96125 0.098158 | 0.555251
Q86Vv81 -0.11925 | 0.554346
Q96AG4 -0.41391 | 0.554104
P20929 0.195219 | 0.553444
043402 1.02471 | 0.55295

Q8WXHO0 -0.91738 | 0.551547
Q9BSD7 0.174113 | 0.551263
075691 0.445936 | 0.550562
QINW64 -0.88492 | 0.550024
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Q9Y2R9 -0.09859 | 0.548736
P12277 -0.07317 | 0.547627
Q9HD20 -0.96982 | 0.546706
Q9YS5Y?2 0.307995 | 0.545579
QINXG2 0.227785 | 0.544734
Q5VWKS5 -0.77195 | 0.543279
Q99757 -0.12014 | 0.542157
P26232 0.10367 | 0.541874
Q969E2 0.106258 | 0.540507
Q5XKPO -0.1429 0.539066
Q9Y4P3 0.378347 | 0.539022
Q8IY17 1.387927 | 0.538425
Q9BQB6 -0.17199 | 0.537542
P03928 -0.33825 | 0.537418
Q9BRR6 -0.18922 | 0.536807
Q9UIl09 -0.12817 | 0.536411
Q9UBF2 -0.84342 | 0.535956
Q96E11 -0.09361 | 0.535827
Q86WRY7 0.195992 | 0.535812
Q12800 0.514611 | 0.535084
075438 -0.31782 | 0.534944
Q9YS5J7 0.13593 | 0.534832
075410 -0.17451 | 0.532101
Q92839 -0.10499 | 0.531843
Q9H1B7 -0.48669 | 0.53178

P55011 -0.13251 | 0.530267
AOMZ66 0.182536 | 0.529244
Q96B97 -0.26013 | 0.529218
P06576 0.846006 | 0.528868
P49821 -0.19714 | 0.528499
P55735 -0.1725 0.526831
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Q13049 -0.23757 | 0.523928
Q9Y3D6 0.384408 | 0.523524
Q96A08 0.086251 | 0.523523
P56270 0.283712 | 0.522468
Q9BSH5 -0.83921 | 0.522045
P55769 -0.12961 | 0.521453
Q5SRE5 0.539429 | 0.521399
Q7KZF4 -0.20104 | 0.520552
P48643 -0.19014 | 0.520413
060701 -0.88327 | 0.52035

Q9GZY8 -1.18712 | 0.516241
Q96G01 -0.18946 | 0.515467
Q6PL18 0.193422 | 0.513384
P35613 -0.12583 | 0.513013
060888 -0.36645 | 0.512713
075506 -0.28646 | 0.512473
Q8WYAG -1.06782 | 0.51025

P60981 -0.11947 | 0.51021

P16278 1.681846 | 0.508048
Q6UWU2 1.681846 | 0.508048
Q15392 0.589704 | 0.506886
Q9BQ52 -0.3258 0.506884
Q53S33 -0.16154 | 0.506835
Q9BT22 -0.37936 | 0.506576
Q9Y277 -0.08212 | 0.505514
Q9Y6X5 0.323147 | 0.504845
Q8NF37 0.36362 | 0.503884
075367 0.129953 | 0.503691
Q9YG6ED 0.180183 | 0.502125
Q29983 0.926191 | 0.501507
Q8N8S7 -0.13168 | 0.501332
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Q16836 -0.34139 | 0.500884
QB8NBSS5 0.456139 | 0.500358
P35914 0.653475 | 0.495489
P35250 -0.2119 0.493265
Q9Y237 -0.13692 | 0.491304
Q9UL46 0.123234 | 0.491049
P38936 -0.71349 | 0.490515
P16989 -0.07419 | 0.490163
QI9NR45 -0.21336 | 0.489952
P51114 -0.42396 | 0.489365
P03891 -0.74551 | 0.489348
Q9Y2D8 0.468859 | 0.488882
Q86Y39 -0.63526 | 0.485836
Q8NEP3 -0.2163 0.485449
Q96CW1 -0.23479 | 0.483574
Q8TATG6 -0.87196 | 0.481523
060832 -0.29318 | 0.481427
014745 0.060416 | 0.480955
P46063 0.75 0.480105
075208 -0.11399 | 0.480058
P43121 -0.10244 | 0.479542
Q99808 0.106628 | 0.479395
P04732 -0.10885 | 0.477198
Q9Y5K5 0.093504 | 0.476857
Q9UBX3 -0.25103 | 0.475673
P62191 0.068529 | 0.475566
Q9H1YO 0.151915 | 0.475095
QI9UNP9 -0.08656 | 0.474413
P62308 0.195183 | 0.474248
QINV56 -0.33927 | 0.47274

095926 0.452223 | 0.470353

71



€00€£0598¢€¢

o1 thes / Leiociar Loszaosz iavex s stsewn sisoosctrs stseurt an |||

Q9HCE1 0.614864 | 0.470269
Q9Y6K9 0.344088 | 0.468964
POCB47 -0.31948 | 0.468902
Q9P289 0.193875 | 0.468896
Q96HS1 -0.05717 | 0.468312
QINX46 0.385679 | 0.467826
Q99595 0.57181 | 0.4643
P05141 0.060433 | 0.462738
075964 -0.06323 | 0.46222
Q13541 -0.17969 | 0.461691
Q16763 -0.09751 | 0.461077
Q13523 0.322976 | 0.460112
P04632 0.110925 | 0.460029
Q9P031 0.667879 | 0.458897
P42285 -0.14917 | 0.458044
Q9Y4L1 -0.08932 | 0.457948
Q9POLO 0.137206 | 0.457647
P39748 0.0652 0.457384
076080 0.60315 | 0.456968
P13535 0.234289 | 0.455307
P62841 0.559559 | 0.454876
P82930 0.097113 | 0.454422
P60033 -0.06223 | 0.454008
Q9POT7 0.191878 | 0.453991
P05455 -0.09708 | 0.452343
Q9Y3L3 0.19018 | 0.452219
Q9POW?2 0.329078 | 0.452181
Q9BQ39 0.072494 | 0.451526
Q9BWJIS 0.320764 | 0.450799
Q9H6T3 -0.18344 | 0.450551
P08779 0.05212 | 0.450518
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Q8N4C6 -0.09629 | 0.450042
Q9GZS1 0.321425 | 0.449912
QI9NPJ3 0.19379 | 0.449655
Q9UHDS8 -0.08778 | 0.447615
P33527 0.564484 | 0.44756
P02795 -0.08565 | 0.447463
QINQGS 0.252565 | 0.447437
Q29980 0.267654 | 0.44682
P08138 0.642605 | 0.445526
Q9BY32 -0.5975 0.445366
Q9Y383 0.055781 | 0.445347
Q9Y679 -0.25712 | 0.445175
P78310 0.129762 | 0.444628
Q8NCAS5 -0.50554 | 0.444479
Q92538 3.583228 | 0.4423
Q8WUKO -0.89128 | 0.44217
Q9Y657 0.457965 | 0.441633
P61081 -0.06158 | 0.441042
P61019 -0.08235 | 0.440905
P51659 -0.11508 | 0.440896
Q8IWAD -0.28923 | 0.439957
043852 0.117122 | 0.439869
P06865 -0.73606 | 0.439591
043399 0.056844 | 0.438668
Q9Y6G9 -0.22847 | 0.438613
Q00765 0.169627 | 0.437912
Q9HOB6 -0.10646 | 0.437787
Q92922 0.151065 | 0.437739
QI9BQA1 -0.06371 | 0.437354
Q16740 -0.16199 | 0.436707
Q92797 -0.73166 | 0.436357
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P09110 -0.29196 | 0.435422
075521 -0.28199 | 0.432147
Q8NG6T3 -0.14891 | 0.431775
000764 -0.8839 0.431477
QB8N339 0.11835 | 0.431459
P80297 0.11835 | 0.431459
P13640 0.11835 | 0.431459
P17174 -0.22776 | 0.430207
P49916 0.238306 | 0.429797
Q9BWG1 0.386871 | 0.429713
Q9BYD6 0.06525 | 0.428965
P09132 0.502993 | 0.428543
Q9P000 1.314099 | 0.426115
Q13794 0.789204 | 0.42552

Q15286 -0.06313 | 0.425095
P47813 0.153762 | 0.423377
P21127 -0.14592 | 0.419666
Q15269 -0.24098 | 0.418937
Q12929 0.204995 | 0.417598
Q9Y5KG6 -0.09717 | 0.417071
P68402 -0.26924 | 0.41655

075844 0.099653 | 0.416337
p78527 -0.55081 | 0.415686
P61006 -0.06027 | 0.41551

Q9UKJ3 -0.24858 | 0.415441
P11117 0.1444 0.414433
P84095 -0.07718 | 0.41193

Q96BKS -0.08376 | 0.410075
043488 -0.67272 | 0.408275
P09874 -0.05084 | 0.407458
Q92552 -0.14062 | 0.40652
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A2RTX5 -0.89807 | 0.406121
Q92934 -0.13563 | 0.405532
Q15700 -0.46381 | 0.404005
015460 0.426236 | 0.403263
Q8WWQO 0.661051 | 0.402239
P27144 0.072333 | 0.400311
Q15061 -0.20361 | 0.399451
P09497 0.051611 | 0.39935

Q9UQR1 0.165096 | 0.397288
QB8NGYO0 1.006692 | 0.396722
075569 -0.06994 | 0.395747
Q08209 -0.27135 | 0.394773
Q86WX3 -0.12236 | 0.394482
Q12981 0.155903 | 0.393709
Q53GQ0 -0.24684 | 0.393636
Q8IY37 0.622503 | 0.392139
QI9NRL2 -0.06052 | 0.38989

P19404 -0.05469 | 0.389773
095139 -0.25587 | 0.388838
P23229 -0.06585 | 0.38873

Q8WWI5 0.262514 | 0.387488
P30419 -0.063 0.386983
Q5VU43 0.235988 | 0.386801
Q8IZL8 -0.19199 | 0.386431
Q04695 0.067162 | 0.386408
Q9HO074 -0.10807 | 0.38551

Q9C0B1 -0.1178 0.385274
Q8NEJ9 0.232996 | 0.384086
Q9Y2K7 0.613375 | 0.382516
P04181 -0.17177 | 0.382142
Q02218 -0.14509 | 0.381655
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P38646 0.229524 | 0.381166
P08754 -0.05358 | 0.380683
Q96G25 0.192491 | 0.378767
Q9H3Q1 0.287599 | 0.377968
Q14011 0.05411 | 0.377932
P21291 0.49629 | 0.376351
043264 -0.67564 | 0.37609
000233 0.076871 | 0.375745
P79522 0.803349 | 0.375259
P43490 -0.11167 | 0.375059
Q14677 -0.059 0.375057
Q6P587 0.385138 | 0.374652
Q52LJ0 -0.21335 | 0.3742
P15514 -0.76935 | 0.374193
P26447 -0.05761 | 0.373782
P30085 -0.07174 | 0.373081
Q8I1ZP0 -0.15034 | 0.372295
015067 0.533548 | 0.372188
043175 -0.09194 | 0.37209
P49189 -0.29834 | 0.371738
P35555 -0.85565 | 0.370817
Q9BQI3 -0.98506 | 0.370584
000487 -0.10275 | 0.370487
Q9Y6V0 0.504819 | 0.370395
P18615 -0.14263 | 0.369835
P30837 -0.20144 | 0.369428
P52294 0.332627 | 0.368903
Q3LXA3 -0.52297 | 0.368767
095299 -0.15473 | 0.368619
Q16643 -0.1004 0.367655
060684 0.246851 | 0.367365
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P82979 0.049116 | 0.366898
P10586 -0.39767 | 0.365791
Q15365 -0.07034 | 0.365655
Q9Y2Q3 0.168973 | 0.36551

P52594 -0.18091 | 0.364708
043583 0.048334 | 0.364228
Q9P0JO -0.38208 | 0.364151
Q06033 -0.58737 | 0.362725
Q9UNE7 -0.27829 | 0.360505
Q96J84 0.131024 | 0.360399
P50579 0.067886 | 0.360321
P62318 -0.06734 | 0.359959
Q8IYUS8 0.509177 | 0.358241
Q5UIPO -0.11174 | 0.358026
Q13137 0.295882 | 0.35648

Q15714 0.134366 | 0.356207
P16070 -0.04056 | 0.355562
Q9H9B4 -0.09206 | 0.355021
075340 0.092823 | 0.354021
P02538 0.141647 | 0.353416
Q99959 -0.18462 | 0.353398
Q3ZCQ8 0.150508 | 0.353207
Q05193 -0.25889 | 0.352944
P50570 -0.25889 | 0.352944
Q7KZI7 0.260086 | 0.35288

QIUBV?2 0.263589 | 0.351122
P15529 -0.06695 | 0.35042

Q9BWG0 0.198559 | 0.35026

Q15554 -0.49749 | 0.350103
Q9BXK1 -0.10938 | 0.348677
Q9BPZ3 -0.17736 | 0.34681
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Q00688 -0.10568 | 0.346471
P55084 -0.04738 | 0.346328
Q9Y305 -0.0966 0.343786
P46977 0.073932 | 0.343435
Q6PD62 -0.53708 | 0.343344
P49755 -0.05316 | 0.343113
Q96TAZ2 -0.05956 | 0.341862
Q15369 0.083381 | 0.341207
Q8IV08 0.136113 | 0.341154
P09429 0.225766 | 0.340972
Q9BTM1 0.206141 | 0.340925
Q99878 0.206141 | 0.340925
Q96KKS5 0.206141 | 0.340925
P20671 0.206141 | 0.340925
POCOS8 0.206141 | 0.340925
Q93077 0.206141 | 0.340925
Q7L7LO0 0.206141 | 0.340925
P04908 0.206141 | 0.340925
P09651 -0.13352 | 0.340312
Q92572 -0.81425 | 0.339487
075351 0.043639 | 0.337713
P36507 -0.26769 | 0.336117
Q02750 -0.26769 | 0.336117
075874 -0.11376 | 0.335503
P32519 -0.23809 | 0.335281
P27695 -0.11078 | 0.335261
Q71RC2 -0.05008 | 0.334927
Q9UEUO -0.08843 | 0.334732
Q9UHD9 -0.11494 | 0.334611
Q9Y289 -0.22902 | 0.334145
P15586 0.161381 | 0.333652
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Q8TCD5 0.20687 | 0.332561
Q9BTX1 0.18373 | 0.332456
P23193 0.064906 | 0.33218

Q16881 0.526018 | 0.331464
060264 -0.1442 0.331235
Q9Y508 0.104357 | 0.328197
Q6P1IMO 0.411369 | 0.328036
Q9YG617 -0.09584 | 0.326975
Q9HOD6 -0.25215 | 0.32505

Q99615 -0.09725 | 0.32353

Q9Y5T4 0.209324 | 0.322019
Q96RU3 -0.64319 | 0.322013
Q13442 0.038443 | 0.321906
Q9Y314 -0.04538 | 0.320361
QIUKM9 0.060224 | 0.319592
Q08945 -0.09816 | 0.319524
P49903 -0.59666 | 0.319397
P68366 0.302802 | 0.316317
076003 -0.08303 | 0.315922
P12109 0.312595 | 0.315777
Q9H2D6 0.116866 | 0.315056
P16435 0.270102 | 0.314707
P56385 0.046271 | 0.312137
Q13185 -0.15743 | 0.311244
Q9P1UO 0.402634 | 0.310898
095470 0.269345 | 0.310237
Q13409 -0.3099 0.309619
043598 -0.09722 | 0.308339
Q9HDA42 0.170252 | 0.307818
Q15738 -0.15974 | 0.305971
Q9Y6M9 0.116393 | 0.305866
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014949 0.266167 | 0.30477

P20340 -0.07032 | 0.304457
P42785 -0.44824 | 0.303556
QIUNW1 -0.71034 | 0.301904
QINX20 0.34774 | 0.301638
Q14966 0.313805 | 0.300335
Q9BUS9 -0.22112 | 0.300332
Q15293 -0.12184 | 0.299556
Q96T23 -0.06511 | 0.29938

075880 0.107391 | 0.298093
Q9BVL?2 0.072263 | 0.297769
Q9P2M7 0.106317 | 0.296117
Q8IWJ2 -0.37273 | 0.295873
060739 0.044463 | 0.295865
P22570 -0.15327 | 0.295378
Q03111 0.170708 | 0.295365
014548 0.277113 | 0.294326
Q8NBQ5 0.165892 | 0.293677
060784 -0.35149 | 0.293166
P14625 0.368372 | 0.292527
P40939 -0.12334 | 0.292395
015042 -0.05998 | 0.292324
Q8WUW1 0.095988 | 0.291791
Q9UK41 -0.26879 | 0.291762
Q9P2R7 -0.14518 | 0.291649
Q9Y4W6 -0.0953 0.291198
P30101 0.2581 0.288715
Q96N67 -0.36287 | 0.288494
Q03701 -0.85159 | 0.287336
Q6RW13 -0.40067 | 0.28646

P08708 0.176038 | 0.28632
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Q9UKS6 0.041636 | 0.28383

P39687 -0.06742 | 0.28281

095983 0.122826 | 0.282628
075352 -0.33123 | 0.280859
Q01650 0.05274 | 0.278642
075886 -0.607 | 0.277815
Q86YZ3 0.576223 | 0.277521
QIUNQ2 -0.15717 | 0.277055
P55072 -0.09827 | 0.274317
Q9H0Z9 -0.32691 | 0.27316

P57740 -0.15052 | 0.272928
Q29RF7 0.1996 | 0.272515
P09661 -0.09932 | 0.271865
P10301 -0.06331 | 0.271461
P51665 0.523995 | 0.271402
P45954 -0.24202 | 0.270676
Q9UL25 0.150281 | 0.270478
Q8TEDO -0.12631 | 0.270307
043707 0.247361 | 0.269934
Q9H4L5 0.667224 | 0.269704
Q01130 0.038084 | 0.269295
000767 -0.66763 | 0.268851
P23381 -0.26783 | 0.268244
P07942 0.397435 | 0.26802

P11387 -0.03772 | 0.268012
Q8TAES -0.04327 | 0.266779
Q9H5Q4 0.135675 | 0.266001
P62310 -0.03822 | 0.26516

P48668 0.090346 | 0.264518
Q9BWF3 -0.07358 | 0.264444
Q8TEX9 -0.33251 | 0.264081
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043747 0.315013 | 0.26352

060884 -0.07568 | 0.263504
Q07666 0.042537 | 0.263468
Q9UNL2 -0.07321 | 0.262898
Q9Y3C6 0.269113 | 0.26281

Q6P597 0.090057 | 0.26166

QI9UNS7 0.032441 | 0.261164
Q9HOAO -0.06475 | 0.260614
Q9BU76 0.113642 | 0.260009
QIOUFGS 0.223299 | 0.259578
Q9ULJ8 0.094083 | 0.25893

075629 -0.41372 | 0.258498
Q9HOVI 0.385505 | 0.257966
P23588 -0.07123 | 0.257422
P61026 0.04535 | 0.257311
P61224 0.294743 | 0.257081
Q9BXV9 -0.23744 | 0.257011
Q9Y448 -0.08338 | 0.256834
P30536 -0.51939 | 0.256334
094973 -0.29176 | 0.254619
P68104 -0.22194 | 0.254396
P27797 0.124025 | 0.254087
Q77434 0.102649 | 0.253701
P08133 0.064857 | 0.252422
Q99720 -0.14085 | 0.252316
QI9NPE2 0.12617 | 0.251726
Q15041 -0.14541 | 0.251442
QouUlI2 0.079083 | 0.25116

075695 -0.34851 | 0.251029
P49137 0.564035 | 0.250768
Q9BYD1 -0.10395 | 0.24843
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095571 0.060257 | 0.24694
060493 -0.08285 | 0.245582
Q01085 0.087945 | 0.245513
P21964 -0.13083 | 0.245286
060762 -0.27386 | 0.245037
Q9BV79 0.798055 | 0.244277
P60660 0.050593 | 0.244232
QY6RE7 -0.47086 | 0.244105
Q92804 -0.07976 | 0.243861
000217 -0.03335 | 0.243797
P82673 -0.10317 | 0.243143
Q49A26 -0.26927 | 0.242279
P00747 -0.57719 | 0.239592
Q8NI36 -0.11669 | 0.23954

060220 -0.11768 | 0.238664
Q7Z5G4 0.100224 | 0.238101
P52701 -0.12839 | 0.237806
060936 -0.46987 | 0.237675
P24752 -0.08101 | 0.237495
000499 -0.11088 | 0.237439
QINQZ2 0.147311 | 0.236827
P35813 -0.25761 | 0.236477
QINR56 0.067044 | 0.234039
000267 -0.25891 | 0.233223
Q8NI22 0.064441 | 0.232933
P24928 0.273316 | 0.232399
000232 -0.14013 | 0.232163
Q16342 -0.09475 | 0.232098
000411 -0.26164 | 0.231653
075477 -0.10559 | 0.231476
014681 -0.43687 | 0.229781
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043395 -0.18907 | 0.229328
043143 -0.12374 | 0.229097
Q8IWC1 0.049688 | 0.226862
Q92890 0.395578 | 0.226617
Q13610 -0.13861 | 0.225898
QINQXL | -0.59778 |0.225329
Q9Y606 -0.82025 | 0.225185
Q00839 -0.13275 | 0.224791
P61803 0.063732 | 0.223771
060293 0.291329 | 0.223459
060231 -0.10749 | 0.222836
P30825 0.282924 | 0.222551
QYHBO7 -0.2958 | 0.220996
P63241 0.070423 | 0.220487
060925 -0.06431 | 0.220317
QINRR5 -0.23798 | 0.22031

Q9BRQ6 -0.08334 | 0.218978
Q9Y2Z4 -0.19032 | 0.218296
094763 -0.5118 | 0.218144
Q92817 0.079963 | 0.217172
P62166 -0.08642 | 0.216583
Q13510 0.344622 | 0.216504
Q8N131 -0.05656 | 0.216362
P62861 0.035391 | 0.216157
043292 0.258205 | 0.215639
043447 -0.04792 | 0.215254
Q9HAV7 | 0.044441 |0.215013
Q99436 -0.05567 | 0.214052
Q8N5M9 -0.36499 | 0.213876
P06727 -0.22052 | 0.211345
094826 -0.0951 | 0.210065
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075746 -0.3084 0.208334
Q16890 -0.07989 | 0.208112
P51531 -0.20295 | 0.20801

Q8IXM2 -0.57414 | 0.207825
Q5RI15 -0.0964 0.207139
Q7Z2K6 -0.09551 | 0.206919
Q96J01 0.246889 | 0.206302
095182 -0.05119 | 0.20387

Q15067 0.164071 | 0.203502
Q8NBS9 0.284636 | 0.203425
043169 -0.48478 | 0.203225
QINW13 -0.10039 | 0.202821
P46783 -0.05808 | 0.20237

P84090 -0.03311 | 0.201627
Q6P1J9 0.24834 | 0.201335
Q9Y5M8 -0.06485 | 0.200883
Q9BQC6 -0.36692 | 0.200187
P02786 -0.02622 | 0.200137
P27694 -0.28762 | 0.199507
P25942 0.13325 | 0.19939

Q969V3 -0.12699 | 0.198813
Q8NFH4 -0.0909 0.198212
F5HG51 0.518444 | 0.198194
Q9H2KO 0.269306 | 0.197947
Q14690 -0.06823 | 0.197647
QINQS7 0.055724 | 0.197436
Q9BQ69 -0.17056 | 0.196994
QINUQ9 0.156689 | 0.196904
P78324 0.348405 | 0.196881
094874 -0.15978 | 0.196607
P23786 0.337188 | 0.196488
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P19387 0.169278 | 0.195302
P41208 0.101303 | 0.194766
P51571 -0.03153 | 0.194682
Q8TDP1 -0.38245 | 0.19393

P62942 -0.03917 | 0.193655
Q8WVJ2 -0.05422 | 0.193229
QIONYP9 -0.14177 | 0.191986
Q8N4H5 -0.03157 | 0.19111

Q8N4V1 -0.09884 | 0.190293
P35251 0.272576 | 0.190157
Q9BULS 0.415068 | 0.190012
P62993 0.041507 | 0.189765
Q8IX12 -0.4198 0.189688
QI9NRPO -0.0902 0.189147
Q9Y6A4 -0.35225 | 0.189021
Q9UQEY 0.102726 | 0.188898
P47755 -0.11788 | 0.18847

Q6DD88 0.161312 | 0.188086
QS5TONS -0.08345 | 0.187688
Q9BULS 0.197781 | 0.18721

Q9BTV4 0.181536 | 0.184439
P61619 -0.09586 | 0.182361
QI9NZZ3 -0.09466 | 0.182287
P24844 0.02969 | 0.181679
QINUQ2 0.127694 | 0.181346
P55199 0.261115 | 0.17972

043716 0.043368 | 0.178218
Q9UNM6 -0.13264 | 0.178174
Q8WVK?2 -0.039 0.177126
Q9BZI7 -0.09879 | 0.176776
Q96AT9 -0.15111 | 0.176548
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Q96GC5 -0.10886 | 0.176063
075400 0.05531 | 0.1756
P63272 0.045759 | 0.174853
P49721 -0.14997 | 0.174657
Q9BQ48 -0.04206 | 0.17187
QINYK5 | -0.16555 |0.170943
QINR28 0.052261 | 0.170413
075190 -0.11034 | 0.1702
P61586 0.070976 | 0.169889
014777 -0.11664 | 0.169609
QIUBQO | 0.357239 | 0.169516
Q9BSJ8 0.108888 | 0.16905
QYBUA3 -0.12461 | 0.168709
Q93009 -0.14474 | 0.168586
QIULRO 0.084634 | 0.168544
Q96DV4 0.059612 | 0.167804
Q7Z2W9 0.390929 | 0.167745
Q9BQGO | 0.149535 | 0.167671
Q8N4Q1 0.058607 | 0.167458
P61009 -0.04614 | 0.165711
QINYP7 -0.1857 | 0.16552
Q55Y16 0.504931 | 0.164801
Q63HNS 0.062835 | 0.163923
P53582 -0.04821 | 0.163781
P62328 -0.08192 | 0.163569
Q96151 0.223107 | 0.162218
Q6NUM9 | 0.260068 | 0.161025
Q8N766 0.075104 | 0.157663
Q14318 -0.08253 | 0.157522
P62910 0.06401 |0.15727
095159 0.081017 | 0.156933
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Q8WWM7 -0.03662 | 0.155951
043688 -0.04005 | 0.155285
QI9NPFO -0.15991 | 0.155221
Q14669 -0.07822 | 0.155148
Q99543 0.36473 | 0.154837
Q8WUM9 0.157577 | 0.15446

P46013 -0.07093 | 0.154102
P14314 -0.15854 | 0.153983
P28838 -0.04089 | 0.153743
P13693 0.067681 | 0.153682
Q08722 0.343963 | 0.153497
Q01628 0.394114 | 0.153305
Q01629 0.394114 | 0.153305
P13164 0.394114 | 0.153305
P53801 -0.02876 | 0.15316

014773 -0.15759 | 0.152937
015270 0.268207 | 0.152851
P18206 -0.07908 | 0.15208

P53597 -0.07797 | 0.150774
Q08752 -0.02697 | 0.149848
015504 0.390826 | 0.148664
Q9HC36 0.119946 | 0.14856

A5D8V6 -0.08892 | 0.148124
P40855 0.178155 | 0.147775
P06746 0.323412 | 0.147748
P84103 -0.02256 | 0.147007
Q13576 0.054827 | 0.146986
Q96EY7 -0.0463 0.146945
Q9BWSE3 0.136315 | 0.146727
P47914 0.022786 | 0.146545
Q9Y2Us8 0.095058 | 0.145926
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P17480 0.042783 | 0.145473
P01889 0.037422 | 0.145338
QONR12 0.032913 | 0.145145
Q6PK04 -0.04174 | 0.144813
000214 0.575592 | 0.144658
043524 -0.32768 | 0.144484
P42766 0.022475 | 0.140933
QI6N66 0.131702 | 0.140504
QOUDY2 | 0.44798 | 0.140302
075915 -0.12991 | 0.139223
Q969G5 0.039982 | 0.138983
Q13200 -0.03274 | 0.138855
Q07817 0.090178 | 0.138453
Q5J8M3 0.298719 | 0.138269
Q92504 0.411971 | 0.138101
QINX70 0.092193 | 0.13804

Q5JTJ3 -0.0371 | 0.136611
P51116 -0.22253 | 0.135995
QONRR3 | 0.082745 | 0.135731
QOUNKO | 0.067861 | 0.135073
P49023 -0.11863 | 0.134364
096013 0.310803 | 0.133654
QINUQ6 | -0.24332 | 0.13364

P10768 -0.20582 | 0.131604
QONR46 0.059175 | 0.131529
P23511 -0.11063 | 0.131301
000559 -0.25743 | 0.131039
Q6NVY1 | -0.03549 | 0.130074
Q15942 0.034937 | 0.129384
P16144 0.057681 | 0.12928

P35268 0.021789 | 0.129063
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Q96K17 -0.03039 | 0.128068
P24539 -0.02581 | 0.12748

Q9BYD?2 -0.11873 | 0.12725

Q772374 -0.19893 | 0.126813
P31689 0.022997 | 0.126542
Q15382 -0.18978 | 0.126314
P48960 -0.03386 | 0.124973
Q6RFH5 0.042502 | 0.124146
Q13509 -0.04114 | 0.123945
Q06587 -0.04246 | 0.123612
P41236 0.171073 | 0.123551
Q9BURS 0.047214 | 0.123334
Q5SW79 0.027958 | 0.122829
Q9BUHG6 0.093146 | 0.122563
P04792 0.068886 | 0.122019
Q7LGA3 -0.02849 | 0.121375
Q9BZL1 0.037957 | 0.120417
Q9P270 -0.06803 | 0.119864
Q8TCC3 0.08675 | 0.119782
Q8TC12 0.137071 | 0.119578
P54760 -0.04118 | 0.119257
060749 -0.07267 | 0.118701
Q3ZCM7 -0.08592 | 0.118645
QINP90 0.02742 | 0.118621
Q8NBUS5S 0.145587 | 0.118526
Q9BYW2 -0.48627 | 0.117245
QoUBQ7 -0.07826 | 0.116829
Q9Y3D3 -0.01864 | 0.116672
060725 0.120228 | 0.11648

Q86UU0 0.146663 | 0.116254
P04179 0.069076 | 0.115482
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P35637 0.031382 | 0.115075
Q8IWL3 0.03472 | 0.114884
Q9Y4B6 0.040742 | 0.11358

P67775 -0.0793 0.112023
P62714 -0.0793 0.112023
Q16864 -0.03535 | 0.111982
094760 0.037706 | 0.111003
P52888 0.077927 | 0.110676
Q92973 -0.05709 | 0.110667
P04899 -0.03598 | 0.110451
060716 0.048946 | 0.110144
P61011 0.053398 | 0.110069
P68036 -0.03421 | 0.109733
Q9Y2W2 0.022222 | 0.109541
014618 -0.06228 | 0.108886
Q07866 0.018482 | 0.108678
Q96GN5 0.049957 | 0.108622
QINQWE6 -0.06959 | 0.108579
014662 0.286342 | 0.108239
Q14118 -0.12101 | 0.107898
075027 -0.16731 | 0.107341
Q9BS26 0.066136 | 0.106492
QOVDF9 0.275931 | 0.105128
Q9Y5A9 -0.05311 | 0.104995
Q8I1Y81 0.027678 | 0.104667
Q5T2T1 0.058468 | 0.104512
P63218 0.037 0.103917
P17544 -0.13766 | 0.103725
Q53H12 0.022742 | 0.102867
P62269 -0.01432 | 0.102864
AGBNNZ2 -0.07064 | 0.102846
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Q9H490 0.131691 |0.1011
Q9BQE3 0.140718 | 0.099675
Q15629 -0.16121 | 0.099331
Q06265 0.022531 | 0.097953
Q9BY89 -0.04795 | 0.097836
P45877 0.327923 | 0.096564
Q14498 -0.03157 | 0.096504
P13073 -0.01515 | 0.096318
Q8TCTS -0.01836 | 0.096133
P62273 -0.02239 | 0.095717
QINPF5 0.214813 | 0.095263
Q9H583 -0.19661 | 0.094328
P18859 -0.01378 | 0.093782
014964 -0.01796 | 0.093663
Q9HBHO | 0.137263 | 0.093558
Q8TBK6 -0.12906 | 0.093451
Q9BSH4 -0.07472 | 0.09336

Q16629 0.021372 | 0.093238
Q6IPM2 0.362704 | 0.09318

Q6PKGO -0.06203 | 0.092671
Q15397 0.173277 | 0.092553
Q9BW27 | 0.040988 | 0.09237

Q13084 -0.0899 | 0.092046
P08582 -0.19547 | 0.091861
QINRH3 | 0.102107 | 0.090764
P23258 0.102107 | 0.090764
Q3ZAQ7 0.027344 | 0.090637
P54886 -0.04629 | 0.090218
QOH6R4 -0.10155 | 0.08999

Q9Y490 -0.09609 | 0.089226
QUBEY4 0.016735 | 0.089015
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Q96199 -0.03144 | 0.088657
Q7Z3B4 0.072993 | 0.088645
Q14694 -0.06619 | 0.088082
Q99700 0.066862 | 0.087181
Q8WVMS -0.05681 | 0.087165
Q96G23 0.069018 | 0.086544
Q15165 0.178462 | 0.086393
Q02447 -0.11606 | 0.086256
Q9BVC6 0.042887 | 0.086048
P52209 0.016364 | 0.08594

QI9NP79 -0.22347 | 0.085936
Q13247 0.01262 | 0.085796
Q96AA3 -0.07715 | 0.085194
000592 -0.01588 | 0.085072
Q5JTH9 -0.03465 | 0.084393
Q9Y320 0.093806 | 0.084139
P55210 0.11697 | 0.08327

P62316 -0.01522 | 0.083199
Q9P2X0 0.093741 | 0.082946
Q7KZN9 0.120139 | 0.082125
Q12769 0.05398 | 0.07986

Q9UI30 -0.06088 | 0.079517
P35269 0.02131 | 0.079331
P46060 -0.12752 | 0.079216
Q9H444 -0.04104 | 0.07909

P82663 0.058443 | 0.078933
P00492 -0.02526 | 0.078408
014828 0.026053 | 0.077001
P13861 -0.06748 | 0.076745
Q92896 0.06243 | 0.076591
P51648 0.045581 | 0.07644
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P13647 0.034968 | 0.07605

P08240 -0.04028 | 0.075667
P49458 0.012796 | 0.075251
Q9HCUS 0.120069 | 0.075114
QINRV9 0.026145 | 0.074372
Q99614 0.014783 | 0.074224
P30405 0.040184 | 0.073171
Q96EQO -0.14503 | 0.073109
Q9Y3B3 -0.01942 | 0.072418
094905 -0.03908 | 0.07241

014776 0.016271 | 0.071714
015049 -0.0416 0.071577
QI9H2W6 0.024294 | 0.071469
P51858 -0.01631 | 0.070742
P09884 -0.1815 0.070418
Q96B23 -0.10774 | 0.070069
P40616 -0.01778 | 0.070033
P21579 -0.05505 | 0.069579
P22033 -0.05662 | 0.06908

Q9Y221 0.069536 | 0.068712
P09417 0.109958 | 0.068319
P09001 0.098783 | 0.068317
P51636 -0.17009 | 0.067938
Q96CS3 -0.01598 | 0.067859
P52756 -0.03554 | 0.067662
Q9Y3X0 0.026366 | 0.067296
Q92882 -0.01629 | 0.066808
QI96NB3 0.077245 | 0.066189
P07954 0.029567 | 0.065661
Q8N3X1 -0.05627 | 0.065653
Q96CS2 0.04412 | 0.065239
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P22059 0.065296 | 0.06438

Q5T6F2 0.026426 | 0.064213
P09104 -0.01164 | 0.06389

Q8TDNG6 0.054162 | 0.063651
P15153 -0.01459 | 0.063647
Q15370 0.011315 | 0.063415
P20810 -0.02172 | 0.063413
Q7Z2W4 0.030885 | 0.063332
Q99986 0.017378 | 0.062799
043166 0.113086 | 0.061878
Q15029 0.046132 | 0.06179

Q07157 -0.01664 | 0.061378
Q15599 -0.03008 | 0.061162
P19525 -0.10442 | 0.061003
Q06136 -0.07671 | 0.060243
Q15024 -0.1144 0.058703
000443 -0.51264 | 0.058099
Q96EH3 -0.03433 | 0.05748

Q8NFHS -0.02024 | 0.057294
Q9Y6KO 0.158612 | 0.056467
P51610 -0.02317 | 0.056118
Q96MU7 0.17511 | 0.056109
Q9UKLO -0.11722 | 0.054854
Q9P2K3 -0.11722 | 0.054854
P16615 0.042151 | 0.054024
Q8NOEOD -0.0489 0.053383
P49748 -0.01007 | 0.05281

Q13347 -0.03083 | 0.050966
Q9UIF9 -0.18128 | 0.05076

Q96DF8 0.02859 | 0.04965

P11413 0.065148 | 0.049225
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Q92530 0.073163 | 0.048587
Q9Y3Y2 0.020317 | 0.048359
P61978 -0.03599 | 0.048254
P50443 0.041463 | 0.047361
000139 -0.09464 | 0.047269
Q13586 0.08842 | 0.047182
075531 0.021866 | 0.046499
P62070 -0.03749 | 0.046241
Q96SB4 -0.02095 | 0.046212
Q6P2Q9 0.023611 | 0.046133
Q13595 0.014053 | 0.046087
P50897 -0.01441 | 0.045756
P06756 0.010411 | 0.045102
P50402 0.020498 | 0.044389
P29692 -0.01638 | 0.044348
QIUMbS4 -0.01862 | 0.044308
075394 -0.08017 | 0.042805
Q6ZSY5 -0.14968 | 0.042351
043795 -0.0269 0.04178

P55809 0.018406 | 0.041602
Q9BTT6 0.009135 | 0.04152

Q6ZMU5 0.024542 | 0.040741
Q13813 -0.02394 | 0.040714
Q8NIR8 0.099201 | 0.038807
Q6NZ67 0.013498 | 0.03872

Q6P582 0.013498 | 0.03872

Q1ED39 -0.01307 | 0.03871

Q96A49 0.00994 | 0.038159
000161 0.017155 | 0.037806
P62834 0.037384 | 0.03749

015347 -0.02625 | 0.037441
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Q9Y6A9 0.062358 | 0.036412
P54578 -0.0095 0.035848
Q8TDD1 0.03503 | 0.03559

095429 0.070853 | 0.035578
075396 -0.00934 | 0.035541
Q6NXS1 0.055981 | 0.035239
Q9BQE4 0.052961 | 0.035201
Q96GA3 0.01014 | 0.035172
PO7741 0.013377 | 0.035147
060437 -0.00987 | 0.034786
Q9BQO4 -0.01063 | 0.034471
Q13098 -0.06073 | 0.034102
Q5VTO06 0.089368 | 0.033807
Q969N2 -0.01254 | 0.033271
075592 -0.00776 | 0.033003
014957 -0.11729 | 0.032043
Q15785 -0.01645 | 0.031247
Q15363 -0.00834 | 0.031177
Q14807 0.008167 | 0.031069
Q569H4 -0.06934 | 0.029445
075940 -0.00606 | 0.029179
Q02338 0.041913 | 0.028628
Q14165 -0.01651 | 0.028278
Q9H7B2 -0.02016 | 0.027782
095249 -0.0671 0.027124
060763 0.014862 | 0.026005
075306 -0.00893 | 0.025267
P54756 0.014891 | 0.02512

075947 -0.02184 | 0.024253
Q6NZI2 0.004356 | 0.023598
P21283 0.01459 | 0.021537
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QYBZE1 -0.03315 | 0.02121
Q9Y5S9 -0.01061 | 0.020862
Q9Y3D0 -0.00739 | 0.02066

P30038 0.187225 | 0.020493
Q61022 0.005104 | 0.020046
P48739 -0.01319 | 0.019903
Q15070 0.015527 | 0.019862
Q92643 -0.02042 | 0.019592
P35916 -0.18504 | 0.019484
P34130 -0.00707 | 0.01948

Q8WXI7 -0.00707 | 0.01948

Q8WUD4 | -0.00555 |0.019332
000488 -0.00978 | 0.018759
P25325 -0.04144 | 0.018571
Q13308 -0.00365 | 0.018267
075323 0.008987 | 0.018255
015126 -0.01682 | 0.018145
Q99496 0.011158 | 0.017677
QY6DA2 0.00451 | 0.017447
Q8NCW5 | -0.01729 |0.016922
095372 0.014311 | 0.016746
P20020 -0.00362 | 0.016634
P53701 -0.00572 | 0.016502
Q92820 0.007727 | 0.016323
P51795 -0.04218 | 0.016305
Q92733 -0.00914 | 0.015717
Q13011 -0.00991 | 0.015469
Q53EZ4 0.021845 | 0.014848
Q8NCN5 | 0.022393 | 0.014223
P20337 -0.00354 | 0.01332

Q14554 -0.0246 | 0.013097
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Q9BWM7 0.009241 | 0.012474
043390 0.002688 | 0.012016
POCOS5 -0.00219 | 0.010494
Q71UI9 -0.00219 | 0.010494
Q32P28 0.006368 | 0.010285
QINX62 -0.01089 | 0.009666
QI9NPE3 -0.00704 | 0.009488
Q969X6 0.010835 | 0.008681
Q9HAF1 0.002521 | 0.007724
Q7ZTF7 0.002755 | 0.0066
Q14257 0.004326 | 0.006305
P61769 0.002239 | 0.006219
Q9BRU9 0.005835 | 0.005835
043678 -0.00081 | 0.005388
Q8NAV1 0.002902 | 0.005308
Q8N5P1 0.01744 | 0.005228
Q9BRX5 -0.00322 | 0.004694
Q02127 0.001707 | 0.004445
094901 -0.00124 | 0.002925
Q96TC7 -0.0008 0.001633
P13804 -0.00036 | 0.001561
015226 -0.00262 | 0.001365
P54727 9.80E-05 | 0.000389
P10412 -3.55E-15 | 0
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