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Pressure ulcers (PUs) are a common clinical issue lacking effective treatment and validated
pharmacological therapy in hospital settings. Ischemia–reperfusion injury of deep tissue,
especially muscle, plays a vital role in the formation and development of the overwhelm-
ing majority of PUs. However, muscular protein expression study in PUs has not been re-
ported. Herein, we aimed to investigate the muscular proteins profiles in PUs and to explore
the pathological mechanism of PUs. The iTRAQ LC-MS/MS was conducted to detect the
protein profiles in clinical muscle samples of PUs. The GO and KEGG pathways analyses
were performed for annotation of differentially expressed proteins. Protein–protein interac-
tion (PPI) network was constructed by STRING online database, and hub proteins were
validated by the immunoblotting. Based on proteomics results, we found a number of pro-
teins that were differentially expressed in PU muscle samples compared with the normal
and identified unique proteins expression patterns between these two groups, suggesting
that they might involve in pathological process of the disease. Importantly, cathepsin B and
D, as well as other autophagy–lysosome and apoptosis associated proteins were identified.
Further experiments characterize the expression of these proteins and their regulation in
the process of apoptosis and autophagy. These findings may provide novel insights into the
mechanisms of lysosome-associated pathways involved in the initiation of PUs. This is the
first study linking proteomics to PUs muscle tissues, which indicated cathepsin B and D
might be key drug target for PUs.

Introduction
Pressure ulcers (PUs), also known as pressure sores or bedsores, are quite common in acutely and chroni-
cally ill patients and usually occur in the soft tissues directly covering the bony prominence leading tissue
necrosis as a result of pressure or pressure in combination with shear and/or friction [1]. As a complica-
tion of immobility among the intensive care and spinal cord injury patients or elderly, PUs have serious
consequences on patient morbidity and mortality, as well as the cost of care [2]. To date, attempts to deal
with PUs, such as bone and soft tissue excision, and coverage with a flap, fail to produce a significant
improvement of the health problem [3]. Additionally, the benefit of using systemic or topical antibiotics
in the management of PUs is still unclear [4]. More research is needed to assess how to best support the
treatment of PUs.

The formation of PUs is considered to be multifactorial. Besides the magnitude and duration of the
pressure, risk factors such as shear force on the skin, nervous function, local blood circulation, age, nu-
tritional condition and accompanied diseases also contribute to the development of PUs [5–7]. However,
basic studies for elucidating the etiology of the clinical condition and the mechanisms of the ulcer forma-
tions are limited. Recently, the occurrence of cycles of ischemia–reperfusion (I/R) has been used wildly as
a physiological relevant inducer to study PUs [8], and increasing evidences suggest that I/R injury of deep
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tissue, especially muscle, plays a crucial role in the formation and development of the overwhelming majority of PUs
[9,10]. Tissues deprived of blood supply during an ischemic attack reduce their metabolism in an effort to maintain
tissue function. Recovery of blood flow to hypoxic and nutritionally deficient tissues (i.e. reperfusion events) can
trigger a series of events due to a sudden increase in oxygen free radicals. Cytotoxic effects of excess free radicals
lead to severe disorders of inflammation and recruitment of cells to the site of injury [11]. Previous animal model
studies have shown that repeated I/R cycles of skin tissues result in escalated synthesis of reactive oxygen species
(ROS), while ROS are not eliminated by local oxygen free radical scavengers, leading to increased inflammatory
response and skin necrosis [12]. In wounded tissues, the dysregulated synthesis of ROS by inflammatory cells exerts
deleterious effects on lipids, proteins and nucleic acids of cells involved in wound repair leading to tissue damage
[13]. Meanwhile, leukocytes become activated and invoke an inflammatory cascade, causing cellular edema and tissue
damage. Besides, the initial metabolic event during tissue ischemia is involved in disruption of energy metabolism
and mitochondrial dysfunction, which activates apoptotic pathways. Previous studies have showed apoptotic-related
proteins, such as Bax and HIF-1 (hypoxia inducible factor 1), play an important role in different processes of pressure
ulceration (either early stage or healing stage) [14,15].

On grounds of continued high rates of occurrence and challenges in treatment of PUs, it is still urgent to develop
more innovative and effective treatments targeting cellular and molecular mechanism underlying the pathogenesis
of PU formation [16]. Recently, advances in mass spectrometry-based proteomics have enabled the measurement of
multiple properties of thousands of proteins, including their abundance, subcellular localization, post-translational
modifications, and interactions [17]. While traditional molecular biology methods detect a limited number of pro-
teins based on signaling or metabolic pathways, proteomics has become a systematic approach to qualitative and
quantitative localization of entire proteomes in large-scale research [18]. In the area of traumatology, proteomics for
comparing protein expression profiles between normal and disease states has seldom been applied to obtain unique
protein-expression profiles of PUs, let alone deep tissues. The present study aimed to use proteomic approaches to
carry out fundamental biological studies to explore mechanism underlying on clinical samples.

Methods
Study subjects
Eight patients with deep PUs undergoing surgical treatment in our department were enrolled between January 2016 to
December 2017, the clinical characteristics of PU patients are presented in Supplementary Table S1. PU muscle tissue
samples were obtained from surgical specimens of patients, and normal muscle tissues were harvested from patients
undergoing amputation or flaps operation. Tissue samples were rinsed twice with ice-cold PBS and transferred to
liquid nitrogen immediately. The study was conducted in accordance with the Declaration of Helsinki and approved
by the Ethics Committee of Xiangya Hospital, Central South University, and all patients gave informed consent to
participate in the present study.

H&E staining
H&E staining were performed in paraffin-embedded pressure ulcer muscles sections. The waxes were sectioned se-
rially at 5-μm thickness. After deparaffinization and rehydration, standard H&E staining was carried out to visualize
the pathological characteristics of the muscles.

Protein preparation and iTRAQ-LC-MS/MS
The tissue samples were grinded by liquid nitrogen into cell powder and then disintegrated by lysis buffer (8 M urea,
1% Protease Inhibitor Cocktail). Followed by sonication three times on ice using a high intensity ultrasonic proces-
sor (Sonics, U.S.A.) and centrifugation at 12,000 g at 4◦C for 10 min, the supernatant was collected and the protein
concentration was determined with BCA kit (Thermo Scientific, Rockford, U.S.A.) according to the manufacturer’s
instructions. Then, the protein solution was reduced with 5 mM dithiothreitol and alkylated with 11 mM iodoac-
etamide. After the urea concentration was diluted to less than 2M, trypsin was added for digestion. The digested
peptides were subsequently labeled with iTRAQ (isobaric Tags for Relative and Absolute Quantification) reagents
following the manufacturer’s instructions. Then, the iTRAQ-labeled sample mixtures were used to conduct liquid
chromatography–tandem mass spectrometry (LC–MS/MS) experiments using an EASY-nLC 1000 UPLC system as
follows: The peptides were subjected to NSI source followed by tandem mass spectrometry (MS/MS) in Q Exactive™
Plus (Thermo) coupled online to the UPLC. The electrospray voltage applied was 2.0 kV. The m/z scan range was
350–1800 for full scan, and intact peptides were detected in the Orbitrap at a resolution of 70,000. Peptides were
then selected for MS/MS using NCE setting as 28 and the fragments were detected in the Orbitrap at a resolution of
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17,500. A data-dependent procedure that alternated between one MS scan followed by 20 MS/MS scans with 15.0 s
dynamic exclusion. Automatic gain control (AGC) was set at 5E4. Fixed first mass was set as 100 m/z. The resulting
MS/MS data were processed using Maxquant search engine (v.1.5.2.8), the FDR for protein identification and PSM
identification was set to 1%.

Bioinformatics analysis
The biological function of differentially expressed proteins was identified by Gene Ontology (GO) and Kyoto Ency-
clopedia of Genes and Genomes (KEGG) pathway enrichment analyses. GO annotation proteome was derived from
the UniProt-GOA database (http://www.ebi.ac.uk/GOA/). Proteins were classified by GO annotation into three cat-
egories: biological process, cellular compartment and molecular function. KEGG connects known information on
molecular interaction, reaction and relation networks, such as pathways and information about genes and proteins
generated by genome projects. Fisher’s exact test was employed, and the occurrence of false positives was corrected by
Benjamini–Hochberg (B-H) multiple test correction method. An adjusted P value of < 0.05 was set as the cut-off cri-
terion. To observe significantly enriched pathways, pathway mapper was used for coloring of differentially expressed
proteins with different color. Thus, each search object is specified in one line together with color attributes.

Western blot analysis and antibodies
The immunoblotting experiment was performed as previously described [19,20]. In brief, total protein was isolated
from tissue samples using RIPA lysis buffer with protease inhibitor cocktail tablets (Roche, Switzerland), and quan-
tified using a BCA Protein Assay Kit (Thermo Fisher Scientific, U.S.A.). The total protein samples were loaded and
separated on TGX Stain-Free™ FastCast™ Acrylamide Kit (Bio-Rad, U.S.A.) and transferred to PVDF membranes
(Merck Millipore, Germany). The membranes were blocked with 5% skim milk for 2 h and incubated with primary
antibodies against cathepsin D (Abcam, U.S.A., 1:2000), Bax (ProteinTech, China, 1:200), cathepsin B and Bcl-2 (Cell
Signaling Technology, U.S.A., 1:1000) overnight at 4◦C, which was followed by incubation with the corresponding
secondary antibodies for 2 h at room temperature. Signals were visualized by enhanced chemiluminescence (ECL)
reagents (Abvansta, U.S.A.) and captured by a Chemi DocMP Imaging System (Bio-Rad, U.S.A.). Total protein was
used for normalization. Immunoreactive bands were quantified using ImageJ.

Statistical analysis
All data are presented as mean +− standard deviation (SD). Statistical analysis was performed using unpaired Student’s
t-test and GraphPad Prism software was used to perform the statistical analyses (GraphPad Prism version 6.0, San
Diego, CA, U.S.A.). The values of P<0.05 were considered statistically significant for all tests.

Results
Global profiling of proteins in human PU muscle
To gain better insight into the full spectrum of pathological alterations initiated by PUs at the molecular level, we
performed a proteomics analysis on PU muscle tissues and normal muscle samples. Pathological features such as
atrophied or fractured myofibers with a rounded shape, increased endomysium distance between the fibers of PU
muscles were demonstrated by H&E staining as shown in Figure 1A. In total, 2558 proteins were identified in the
present study, 520 of which were identified with differential expression between samples from patients with deep PU
and normal muscle tissues (fold change ≥2, P≤0.05; the list of differentially expressed proteins after mass spectrom-
etry was shown in Supplementary Table S2). To investigate the expression patterns of proteins, hierarchical clustering
was performed to analyze proteins expression in clinical samples of PU patients. The data showed a distinguishable
protein expression profiling pattern between PU muscles and control groups (Figure 1B). To identify differentially
expressed proteins, Volcano Plot analysis was conducted to visualize the difference between PU muscles and control
groups (Figure 1C).

ln silico analysis of differentially expressed proteins
Enrichment of Gene Ontology (GO) analysis depicting differentially expressed proteins based on three categories are
shown in Figure 2A. We found a number of differentially expressed proteins and identified unique proteins expression
patterns between PU muscles and normal samples based on proteomics results. The muscle structure development
and muscle cell development were highly enriched in biological process category, suggesting the abnormal muscle
structure and dysfunction of PU muscles, which was verified by H&E staining. Subsequent KEGG analysis of the
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Figure 1. Morphology and proteome files of PU muscle tissues

(A) HE staining of normal muscle and pressure ulcer muscle tissues (200×). (B) Hierarchical clustering of differentially expressed

proteins. (C) Volcano plots of all proteins identified in LC-MS/MS analysis, red dots in the plots represent the up-regulated proteins

with statistical significance, and green dots in the plots represent the down-regulated (Fold change ≥2.0, P<0.05).

up-regulated proteins indicated that the complement and coagulation cascades and the lysosome were highly en-
riched (Figure 2B). While the glucagon signaling pathway and the calcium signaling pathway were highly enriched in
down-regulated proteins in PU muscles (Figure 2C). For further decipher the related information of protein function
of different differential multiples, we further divided the differential expressed proteins into four parts: Q1 (0< Ratio
≤ 1/3), Q2 (1/3 < Ratio ≤ 0.5), Q3 (2 < Ratio ≤ 3) and Q4 (Ratio > 3). As shown in Figure 2D, deeper analysis of the
most differentially expressed proteins in PU muscles still highlighted the complement and coagulation cascades and
the lysosome as the most changed pathways on the basis of the number of changed proteins and statistical significance.
In addition, we found signaling pathways associated with inflammatory signal transduction and immune response
were changed at protein level, including the staphylococcus aureus infection, HIF-1α and NF-kappa B signaling path-
way (Figure 2D). This is consistent with previous reports that bacterial infection and tissues inflammation play an
important role in the pathogenesis of PUs, and also provided more comprehensive details of pathway dynamics at
protein level.
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Figure 2. Bioinformatics analysis of the differentially expressed proteins in PU muscles

(A) Enrichment of Gene Ontology analysis. (B) KEGG pathways for up-regulated proteins in PU muscle. (C) KEGG pathways for

down-regulated proteins in PU muscle. (D) Comprehensive KEGG pathway analysis of the differentially expressed proteins based

on the difference multiple, Q1 (0< Ratio ≤ 1/3), Q2 (1/3 < Ratio ≤ 0.5), Q3 (2 < Ratio ≤ 3) and Q4 (Ratio > 3).

The lysosome-associated pathways in PU muscles
Lysosomes are capable of fusing with other organelles and digesting large structures or cellular debris through cooper-
ation with phagosomes, endosomes and autophagosome [21,22]. The unbiased KEGG pathway enrichment analysis
based on differentially expressed proteins uncovered specific, robust and early reprogramming of lysosome-associated
pathways in the PU muscles. The metabolic derangement of lysosome can induce apoptosis and autophagic cell death
by regulating relevant signaling transduction pathways. Notably, PU muscles elicited a highly unique gene expression
profile, in which proteins involved in phagocytosis, endocytosis, apoptosis and autophagy pathways were identified
as dramatically changed in comparison to the normal group (Supplementary Figure S1A–D). These lysosome-linked
biological processes have been seen as an adaptive response to stress, which promotes survival, whereas in other cases
it appears to promote cell death and morbidity.

The up-regulation of Cathepsin B/D and their PPI analysis
Among those changed proteins involved in the lysosome-associated pathways, cathepsin B (CTSB) and cathepsin D
(CTSD), belonging to a family of lysosomal cysteine proteases that play an important role in intracellular proteolysis,
were upregulated proteins in PU muscle tissues (Supplementary Table S2). Proteins rarely act alone as their func-
tions tend to be regulated; therefore, we used protein–protein interactions (PPIs) to identify the interacted proteins
responsible for cathepsin B/D. Based on the PPIs analysis, several proteins interacted with CTSB and CTSD were
also up-regulated in PU muscles, such as RRAS, Rab7, AKT1, AKT2, LAMP1, LAMP2, ATG3 and ATG7, which
were involved in autophagy–lysosome signaling pathway (Figure 3A). In addition, proteins participating in apopto-
sis signaling pathway were shown in PPI network, which included BAX, CTSZ, ACTG1, LMNB1, AKT1 and AKT2
(Figure 3B). To obtain evidence of bioinformatics analysis supporting the role of cathepsin B/D in lysosome-associated
pathways, we then searched pathways involved in cathepsin B/D by KEGG genes database and found that proteins
encoded by CTSB/CTSD mainly involving in the autophagy, lysosome and apoptosis signaling pathways (Supple-
mentary Figure S2A–C). Taken together, autophagy–lysosome dysfunction and apoptosis were considered as the
important pathogenic events in PU development.
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Figure 3. The protein–protein interaction (PPI) of autophagic or apoptotic proteins

(A) PPI of autophagy-associated proteins obtained from the STRING database with a confidence score of ≥ 0.7 containing 27

nodes and 95 edges. (B) PPI of apoptosis-associated proteins obtained from the STRING database with a confidence score of ≥
0.7 containing 33 nodes and 103 edges.

Cathepsin B/D may participate in autophagy and apoptosis of PU muscles
In accordance with PPI analysis, the level of cell death (apoptosis and autophagy) was elevated in PU muscles, as evi-
denced in our previous work [19]. To explore the causative role for the changes of protein expression associated with
autophagy and apoptosis processes, we validated cathepsin B/D protein expression in muscle tissues from individu-
als with PU and the normal (Figure 4). In previous studies, up-regulation of CTSB is found in premalignant lesions
and various pathological conditions including autophagy and apoptosis [23,24]. CTSB can enhance the activity of
other protease, including matrix metalloproteinase, urokinase and CTSD [25], and thus has an essential position in
the process of proteolysis. To gain a better understanding of how cathepsin B/D promotes PU, we next analyzed the
expression of Bcl-2 and BAX, production of cathepsin B/D, in PU muscles and found that the Bcl-2 family protein
levels were remarkably dysregulated relative to the normal (Figure 4), indicating that cathepsin B/D might regulate
apoptosis by linking with pro-apoptotic or anti-apoptotic proteins. Taken together, autophagy–lysosome dysfunction
and apoptosis were considered as the important pathogenic events in PUs and cathepsin B/D might play an important
role in these biological processes.

Discussion
With the aim of identifying critical pathological mechanism as new therapeutic targets for PUs, we demonstrate
that overexpression of cathepsin B/D in PU muscles is closely related with dysfunction of autophagy-lysosome and
apoptosis. The potential signaling mediated by this newly identified regulator in apoptosis was Bcl-2 family proteins
in PU process. Participation of cathepsin B/D in lysosome-associated pathway could promote pathological process of
PU. Thus, our study indicates that cathepsin B/D is a key drug target and its inhibitors may be potential therapeutics
for PUs.

The PUs, a typical chronic non-healing wounds, are a serious health problem that develop mainly in elderly and im-
mobilized patients, placing heavy burden to patients’ families and society. Recently, studies highlighted establishment
of PU animal model to identify a signaling pathway that could be helpful to find a therapeutic target to prevent the
deterioration of PUs in immobilized patients [26]. However, the mechanism by which these drugs may affect muscles
impairment and wound healing of PUs is still undetermined [27]. Thus, we considered that proteomics could be a
good alternative to identify the molecular mechanism associated with pathogenesis of PUs or explore the potential
therapeutic agents in treating PUs.

The pathogenesis of PUs is mainly attributed by cycles of ischemia followed by reperfusion injury. Many studies
have employed mouse model of I/R induced lesions to find a critical factor or a signaling pathway involved in PUs
formation. For instance, monocyte chemoattractant protein-1 (MCP-1) participates in regulation of macrophage in-
filtration and subsequent skin inflammation during skin I/R injury [28]. In I/R injury murine model, interleukin-17
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Figure 4. Immunoblotting of cathepsin B/D related proteins

Representative immunoblot images of CTSB, CTSD, BAX and Bcl-2 expression in PU muscle by immunoblotting. TGX Stain-Free™
FastCast™ Acrylamide Gel was performed to assess the total protein expression, which was used for normalization (n=5; Means
+− SD; *P<0.05, **P<0.01).

(IL-17) expression is found to be associated with severity of PUs [29]. Up to now, many innovative agents have been
proposed. For example, selective inhibition of COX-2 by celecoxib has been shown to promote wound healing of
PUs by reducing iNOS expression [30]. Olive oil can accelerate the resolution of PUs lesion in mice through induc-
ing reduction of oxidative damage and inflammation [31]. Instead of animal models, we first carried out a proteome
analysis in human PU and healthy muscles tissues. Many differentially expressed proteins and related pathological
features identified previously were confirmed in our study, such as those associated with inflammation, oxidative
stress and apoptosis. More importantly, the construction of protein profiles and PPI networks allowed us to identify
the new proteins and biological events contributing to the pathogenesis of PUs.

Previous studies [19,32,33] have tested apoptotic factors of PUs and showed that apoptosis was involved in dif-
ferent processes of pressure ulceration. A recent study demonstrated that HIF-1α initiated mitochondria-mediated
apoptotic pathways through the regulation of Bcl-2 family [15]. Bcl-2 antagonizes apoptosis, whereas Bax mediates
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apoptotic cell death. In our previous work, we found that both autophagy and apoptosis were elevated in PU mus-
cles [19]. Interestingly, lysosome-related proteins cathepsin B/D were increased significantly in PU muscles, both of
which were included in PPI networks associated with apoptosis and autophagy. It suggested that CTSB and CTSD
should play an important role in development of PU. Some studies showed that CTSB contributed to traumatic brain
injury-induced cell death through a mitochondria-mediated apoptotic pathway [24] and could be a key drug target
[34]. However, no study has explored the role of cathepsin B in the formation of PU. Dramatically, consistent with
CTSB and CTSD, protein levels of AKT were also up-regulated, as indicated in proteomics result. On the one hand, in
apoptosis signaling pathway, AKT could phosphorylate a pro-apoptotic protein of the Bcl-2 family, Bad or Bax, which
makes Bax dissociate from the Bcl-2/Bcl-X complex and lose the pro-apoptotic function [35]. On the other hand, both
autophagy-related proteins ATG3, ATG7 and lysosome-related proteins LAMP1 and LAMP2 were significantly dif-
ferential expression between the two groups. Previous paper has showed that AKT regulate lysosomal biogenesis and
autophagy by direct phosphorylation of transcription factor EB [36]. Thus, the fact that AKT are considered as an
indirect regulator could be explained.

Of note, complement and coagulation cascades, along with inflammatory and oxidative stress signaling pathways,
were also significantly enriched in PU muscles by KEGG pathways analysis. It is not difficult to see that the inflam-
mation and oxidative stress play an important role in PU pathology. Previous studies have indicated that the coag-
ulation cascade was activated in skeletal muscle I/R injury, evidenced by that fibrin and thrombin deposition were
significantly elevated [37]. Growing evidence has shown that the activity of the complement system is remarkably
complicated and is implicated in inflammatory, neurodegenerative, age-related, and ischemic diseases [38]. Virtu-
ally, the complement system is readily activated during tissue injury to cause inflammation [39]. Studies have shown
that inhibitor of complement system exerted muscular protective role on ischemia–reperfusion injury. Studies have
shown that inhibitor of complement system exerted protective role on muscular ischemia reperfusion injury [37,40].
Nevertheless, the precise mechanism of complement and coagulation cascades in PU formation and development
warrant further study.

Conclusions
In summary, PU may finally result in biological dysfunction of tissues and cells, such as cell death, autophagy and
inflammation. Therefore, our study on the role of cathepsin B/D in PU-induced cell apoptosis and autophagy (or lyso-
somal cell death) may offer a new strategy for the development of therapeutic interventions for PUs. However, some
limitations in the present study have to be mentioned for future research. For examples, the molecular mechanisms
and signaling pathways of apoptosis and autophagy regulated by cathepsin B/D are needed to further elucidate.
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Supplemental Figure 1. Lysosome-associated pathways including phagocytosis (A), 

endocytosis (B), autophagy (C) and apoptosis (D). Those differentially expressed 

proteins based on their fold change were coloring with different color: pink (0< Ratio 

≤ 1/3), yellow (1/3 < Ratio ≤ 0.5), cyan (2 < Ratio ≤ 3) and red (Ratio > 3), light 

green (background color). 



 

 

 
 

 



 

 

 

 

 

 
 

 

Supplementary Figure 2. CTSB/CTSD gene related pathway including autophagy 

(A), lysosome (B), apoptosis (C)  

 



 
Supplementary Table 1. Clinical characteristics of patients with deep PU 

Gender Age
 

Etiology/  

Past Disease 

Multi- 

morbidity 

Ulceration 

Duration 

Ulceration 

Position 

Ulceration 

Size(cm
2
) 

Wound 

Infection 

Sample  

Use 

M 18 Paraplegia No 5 m sacrococcygeal 10×18 Yes proteomics 

M 29 Traumatic Brain Injury No 3m sacrococcygeal 6×8 Yes proteomics 

M 68 Postoperative Wound Infection Yes 1m sacrococcygeal 12×10 Yes proteomics 

F 19 Multiple Trauma Yes 1m sacrococcygeal 6×7 Yes verification 

F 29 Syringomyelia No 12m ischial tuberosity 5×5 Yes verification 

M 74 Paraplegia No 3m sacrococcygeal 11×10 Yes verification 

M 43 Paraplegia No 6m ischial tuberosity 11×10 Yes verification 

F 39 Paraplegia No 3m sacrococcygeal 8×8 Yes verification 

 

 



 Supplementary Table 2.   List of significant differentially expressed proteins 

identified by LC–MS/MS analysis between PU muscles and normal muscles 

Protein accession Gene name 
Regulated 

Type 
Fold change P value 

MW 

[kDa] 
Score 

A0A075B6S6 IGKV2D-30 Up 6.319 0.01557076 13.215 41.6 

A0A087X1C5 CYP2D7 Up 14.282 0.00289267 57.488 1.3195 

A0A0A0MS15 IGHV3-49 Up 7.018 0.01143165 13.056 5.754 

A0A0B4J1V0 IGHV3-15 Up 5.707 0.01977092 12.926 3.4864 

A0A0C4DH73 IGKV1-12 Up 4.926 0.00026433 12.645 5.8202 

A5YKK6 CNOT1 Up 4.53 0.01965247 266.94 3.0689 

A8MU46 SMTNL1 Down 0.303 0.02318126 48.952 18.77 

B9A064 IGLL5 Up 3.747 0.03117325 23.063 19.664 

O00203 AP3B1 Up 2.794 0.01155906 121.32 6.249 

O00299 CLIC1 Up 4.616 0.0007184 26.922 71.266 

O00506 STK25 Up 2.272 0.01460727 48.111 2.9096 

O00567 NOP56 Up 2.139 0.0199852 66.049 8.9178 

O14558 HSPB6 Down 0.432 0.03600829 17.135 15.014 

O14656 TOR1A Up 2.043 0.00476002 37.808 1.7073 

O14773 TPP1 Up 2.148 0.00998657 61.247 66.227 

O14983 ATP2A1 Down 0.33 0.04856086 110.25 227.33 

O15067 PFAS Up 2.237 0.02640138 144.73 5.5043 

O15143 ARPC1B Up 3.184 0.00892022 40.949 23.703 

O15144 ARPC2 Up 2.092 0.02320824 34.333 12.131 

O15145 ARPC3 Up 3.614 0.01334229 20.546 7.9736 

O15230 LAMA5 Up 2.021 0.00062903 399.73 200.06 

O15273 TCAP Down 0.49 0.00173063 19.051 13.933 

O15498 YKT6 Up 2.425 0.01230832 22.417 1.5916 

O15511 ARPC5 Up 2.065 0.02764628 16.32 3.7675 

O43143 DHX15 Up 3.21 0.00230453 90.932 8.2923 

O43286 B4GALT5 Up 2.584 0.02742659 45.118 1.6475 

O43390 HNRNPR Up 2.328 0.00668689 70.942 29.57 

O43447 PPIH Up 2.927 0.00161496 19.208 1.5654 

O43708 GSTZ1 Down 0.478 0.00901387 24.212 4.5343 

O43795 MYO1B Up 2.25 0.01175034 131.98 23.571 

O43809 NUDT21 Up 2.535 0.02909124 26.227 6.3634 

O43866 CD5L Up 2.625 0.0132238 38.087 25.944 

O60264 SMARCA5 Up 3.025 0.00025505 121.9 2.9875 

O60269 GPRIN2 Down 0.469 0.00093904 47.45 1.1546 

O60488 ACSL4 Up 2.051 0.00131398 79.187 3.5212 

O60662 KLHL41 Down 0.483 0.00874555 68.036 101.57 

O60674 JAK2 Down 0.309 0.0024996 130.67 1.3937 

O75112 LDB3 Down 0.417 0.00656659 77.134 305.47 

O75165 DNAJC13 Up 2.62 0.02421005 254.41 5.2659 

O75298 RTN2 Down 0.424 0.01017678 59.263 9.3649 

O75369 FLNB Up 2.423 1.0094E-05 278.16 123.58 

O75380 NDUFS6 Down 0.318 0.04178747 13.711 12.282 

O75643 SNRNP200 Up 2.253 0.00144382 244.5 23.933 

O75821 EIF3G Up 2.031 0.01815299 35.611 6.0193 



O75844 ZMPSTE24 Up 2.239 0.02576368 54.812 1.958 

O76003 GLRX3 Up 2.434 0.02680272 37.432 6.2247 

O94760 DDAH1 Down 0.321 0.01740881 31.121 1.2454 

O94973 AP2A2 Up 2.387 0.01891275 103.96 34.928 

O95319 CELF2 Up 4.125 0.00549431 54.284 20.731 

O95782 AP2A1 Up 2.335 0.01238601 107.54 39.393 

P00450 CP Up 2.827 0.0179134 122.2 303.71 

P00488 F13A1 Up 3.476 0.03687199 83.266 130.4 

P00734 F2 Up 3.232 0.000125 70.036 193.57 

P00747 PLG Up 2.774 0.01660927 90.568 172.01 

P00748 F12 Up 5.856 0.02788744 67.791 10.956 

P00751 CFB Up 3.202 0.00021051 85.532 108.4 

P00966 ASS1 Up 2.009 0.03158895 46.53 23.342 

P01008 SERPINC1 Up 3.63 0.02775282 52.602 36.657 

P01009 SERPINA1 Up 4.137 0.01327771 46.736 163.32 

P01011 SERPINA3 Up 3.597 0.02146316 47.65 99.596 

P01023 A2M Up 3.069 0.03102428 163.29 323.31 

P01024 C3 Up 4.159 0.00790021 187.15 323.31 

P01031 C5 Up 2.996 0.00906237 188.3 38.682 

P01042 KNG1 Up 2.39 0.0128318 71.957 124.47 

P01591 JCHAIN Up 2.189 0.00320425 18.098 11.104 

P01602 IGKV1-5 Up 3.126 0.00365276 12.781 6.9229 

P01619 IGKV3-20 Up 3.655 0.0006059 12.557 68.917 

P01624 IGKV3-15 Up 2.955 0.01831282 12.496 41.098 

P01700 IGLV1-47 Up 2.653 0.04179168 12.283 14.865 

P01701 IGLV1-51 Up 2.028 0.02778454 12.249 2.407 

P01772 IGHV3-33 Up 2.214 0.02922016 13.074 8.1883 

P01780 IGHV3-7 Up 5.297 0.0382216 12.943 4.1985 

P01825 IGHV4-59 Up 2.872 0.00772992 12.936 80.426 

P01834 IGKC Up 5.606 0.04852105 11.609 301 

P01857 IGHG1 Up 3.875 0.04443497 36.105 252.78 

P01859 IGHG2 Up 4.824 0.00106761 35.9 164.85 

P01871 IGHM Up 5.018 0.03373044 49.306 170.94 

P02671 FGA Up 3.667 0.01452218 94.972 323.31 

P02675 FGB Up 4.548 0.01518341 55.928 323.31 

P02679 FGG Up 4.133 0.01462458 51.511 260.72 

P02743 APCS Up 2.789 0.02948304 25.387 64.083 

P02745 C1QA Up 2.661 0.01783732 26.016 12.895 

P02747 C1QC Up 2.182 0.00460279 25.773 15.195 

P02748 C9 Up 3.229 0.00149456 63.173 40.467 

P02749 APOH Up 3.08 3.0948E-05 38.298 100.61 

P02760 AMBP Up 4.753 0.0046666 38.999 50.523 

P02774 GC Up 3.184 0.01089086 52.963 141.99 

P02787 TF Up 3.461 0.01453493 77.063 323.31 

P02790 HPX Up 2.824 0.00019535 51.676 205.99 

P03952 KLKB1 Up 3.198 0.01553409 71.369 9.8646 

P04003 C4BPA Up 3.211 0.00401935 67.033 97.554 

P04004 VTN Up 2.846 0.03072619 54.305 95.79 



P04075 ALDOA Down 0.446 0.02435941 39.42 323.31 

P04083 ANXA1 Up 3.716 0.02432381 38.714 219.21 

P04196 HRG Up 2.914 0.04727062 59.578 14.424 

P04216 THY1 Up 4.318 0.04489696 17.935 52.459 

P04217 A1BG Up 5.934 0.02315521 54.253 77.632 

P04275 VWF Up 2.067 0.01686671 309.26 106.55 

P04433 IGKV3-11 Up 2.555 0.00077185 12.575 18.065 

P04839 CYBB Up 8.208 0.02207822 65.335 10.936 

P04843 RPN1 Up 2.467 0.0463595 68.569 73.114 

P04844 RPN2 Up 3.163 0.00339269 69.283 72.545 

P04899 GNAI2 Up 3.102 0.04143888 40.45 119.97 

P05023 ATP1A1 Up 2.028 0.01171534 112.89 69.446 

P05107 ITGB2 Up 2.768 0.01056586 84.781 18.159 

P05109 S100A8 Up 3.389 0.02202651 10.834 23.444 

P05141 SLC25A5 Up 3.269 0.02915325 32.852 10.729 

P05155 SERPING1 Up 3.625 0.02581296 55.154 141.36 

P05386 RPLP1 Up 2.528 0.00096816 11.514 8.3638 

P05387 RPLP2 Up 2.583 0.0051363 11.665 26.402 

P05388 RPLP0 Up 2.044 0.04008007 34.273 50.187 

P05546 SERPIND1 Up 2.866 0.00614184 57.07 19.031 

P05976 MYL1 Down 0.299 0.02435905 21.145 254.17 

P06280 GLA Up 4.42 0.01276167 48.766 10.82 

P06312 IGKV4-1 Up 5.445 0.02292408 13.38 16.988 

P06681 C2 Up 2.097 0.00311878 83.267 25.912 

P06702 S100A9 Up 4.63 0.00735743 13.242 64.576 

P06732 CKM Down 0.409 0.01362858 43.101 323.31 

P06737 PYGL Up 2.136 0.01669006 97.147 10.679 

P06748 NPM1 Up 2.755 0.04094293 32.575 63.259 

P06753 TPM3 Down 0.333 0.01929812 32.95 18.256 

P07225 PROS1 Up 2.783 0.00148898 75.122 1.2417 

P07237 P4HB Up 2.882 0.03581221 57.116 59.093 

P07339 CTSD Up 2.67 0.03268552 44.552 63.466 

P07355 ANXA2 Up 3.066 0.04264468 38.604 223.35 

P07357 C8A Up 3.056 0.00186823 65.163 42.754 

P07360 C8G Up 2.511 0.01074131 22.277 38.681 

P07437 TUBB Up 2.81 0.00700829 49.67 52.396 

P07451 CA3 Down 0.437 0.03363044 29.557 204.51 

P07602 PSAP Up 3.15 0.03396598 58.112 8.3509 

P07741 APRT Up 2.532 0.0040926 19.608 16.498 

P07858 CTSB Up 2.611 0.01333507 37.821 120.01 

P07942 LAMB1 Up 2.112 0.00980016 198.04 96.072 

P07948 LYN Up 2.014 0.00179715 58.573 1.9022 

P08134 RHOC Up 3.681 0.04901472 22.006 11.019 

P08195 SLC3A2 Up 4.313 0.00010921 67.993 13.622 

P08237 PFKM Down 0.389 0.02484258 85.182 323.31 

P08240 SRPRA Up 2.514 0.03158068 69.81 5.9682 

P08519 LPA Up 4.731 0.01002446 501.31 8.3289 

P08571 CD14 Up 2.285 0.01456334 40.076 28.937 



P08575 PTPRC Up 2.028 0.00653895 147.25 14.795 

P08603 CFH Up 2.484 3.033E-05 139.09 239.03 

P08637 FCGR3A Up 3.134 0.0366777 29.089 6.3553 

P08670 VIM Up 3.678 0.02068515 53.651 208.65 

P08697 SERPINF2 Up 3.316 0.00315904 54.565 13.032 

P08865 RPSA Up 2.733 0.03812248 32.854 53.47 

P08962 CD63 Up 4.461 0.02464256 25.636 1.7566 

P09104 ENO2 Down 0.37 0.01680859 47.268 3.1164 

P09211 GSTP1 Up 2.043 0.0392196 23.356 88.588 

P09525 ANXA4 Up 2.449 0.01636963 35.882 131.82 

P09619 PDGFRB Up 3.135 0.02480754 123.97 6.7486 

P09651 HNRNPA1 Up 2.406 0.02988509 38.746 163.57 

P09668 CTSH Up 3.002 0.01941352 37.393 10.588 

P09871 C1S Up 4.451 0.00044088 76.684 40.521 

P0C0L4 C4A Up 11.94 0.04419296 192.78 30.119 

P0CG06 IGLC3 Up 4.272 0.03350989 11.237 135.23 

P10301 RRAS Up 2.988 0.00379607 23.48 31.421 

P10643 C7 Up 3.223 0.02066373 93.517 27.342 

P10909 CLU Up 3.704 0.02083914 52.494 52.626 

P11021 HSPA5 Up 2.295 0.03120967 72.332 241.55 

P11169 SLC2A3 Up 7.717 0.01960832 53.924 1.9545 

P11215 ITGAM Up 2.664 0.03360994 127.18 12.438 

P11217 PYGM Down 0.228 0.02132219 97.091 323.31 

P11279 LAMP1 Up 2.43 0.01011411 44.882 15.407 

P11413 G6PD Up 2.617 0.00188469 59.256 27.576 

P11498 PC Up 2.148 0.00366516 129.63 3.7943 

P12109 COL6A1 Up 2.369 0.02083513 108.53 323.31 

P12111 COL6A3 Up 2.958 0.02915641 343.67 323.31 

P12235 SLC25A4 Down 0.232 0.00717447 33.064 193.38 

P12236 SLC25A6 Up 2.444 0.02221065 32.866 22.778 

P12829 MYL4 Up 4.349 0.04782543 21.564 3.4584 

P12956 XRCC6 Up 2.972 0.02623624 69.842 44.074 

P13010 XRCC5 Up 2.065 0.01258978 82.704 46.282 

P13284 IFI30 Up 2.854 0.02466637 27.963 16.248 

P13473 LAMP2 Up 3.8 0.01671864 44.96 1.5096 

P13611 VCAN Up 3.962 0.0402073 372.82 60.004 

P13667 PDIA4 Up 2.802 0.01332715 72.932 57.751 

P13796 LCP1 Up 3.085 0.00724426 70.288 92.359 

P13929 ENO3 Down 0.295 0.02750557 46.986 232.73 

P14174 MIF Up 2.18 0.03775571 12.476 6.0667 

P14207 FOLR2 Up 2.8 0.01581203 29.279 5.4781 

P14543 NID1 Up 2.359 0.00215393 136.38 180.94 

P14621 ACYP2 Down 0.445 0.01277705 11.139 9.4935 

P14625 HSP90B1 Up 3.334 0.03041711 92.468 139.93 

P14649 MYL6B Down 0.392 0.02032113 22.764 76.132 

P14780 MMP9 Up 2.129 0.03514507 78.457 12.923 

P14868 DARS Up 2.062 0.00835801 57.136 25.734 

P15144 ANPEP Up 2.639 0.00145992 109.54 34.078 



P15169 CPN1 Up 2.685 0.00956278 52.286 1.4063 

P15259 PGAM2 Down 0.309 0.0334598 28.766 19.23 

P15531 NME1 Up 2.231 0.00035766 17.149 2.0142 

P16070 CD44 Up 4.792 0.00210676 81.537 11.326 

P16435 POR Up 2.188 0.01953551 76.689 7.7918 

P17174 GOT1 Down 0.445 0.00426225 46.247 143.05 

P17813 ENG Up 2.073 0.00015637 70.577 1.2136 

P18564 ITGB6 Up 2.226 0.01521547 85.935 2.1272 

P18669 PGAM1 Up 2.143 0.04934348 28.804 76.394 

P19105 MYL12A Up 3.014 0.02022879 19.794 3.937 

P19338 NCL Up 2.389 0.0476355 76.613 17.544 

P19823 ITIH2 Up 2.964 0.01876928 106.46 88.607 

P19827 ITIH1 Up 2.399 0.04237117 101.39 92.618 

P19971 TYMP Up 2.778 0.00049043 49.955 60.507 

P20020 ATP2B1 Up 2.419 0.01410153 138.75 6.6696 

P20645 M6PR Up 2.749 0.03134957 30.993 4.0301 

P20851 C4BPB Up 5.342 0.00778939 28.357 9.0227 

P20929 NEB Down 0.298 2.9595E-05 772.91 323.31 

P21281 ATP6V1B2 Up 2.558 0.00950137 56.5 30.541 

P21810 BGN Up 3.274 0.02607764 41.654 103.75 

P21980 TGM2 Up 3.588 0.0117911 77.328 94.679 

P22307 SCP2 Up 2.858 0.01092433 58.993 11.216 

P22352 GPX3 Up 2.068 0.00933725 25.552 17.723 

P22392 NME2 Up 2.256 0.01433923 17.298 36.75 

P22626 HNRNPA2B1 Up 2.012 0.00326077 37.429 67.477 

P22897 MRC1 Up 3.155 0.00365321 166.01 19.845 

P23109 AMPD1 Down 0.398 0.00081462 90.218 127.35 

P23193 TCEA1 Up 3.362 0.01086208 33.969 2.3019 

P23526 AHCY Up 2.092 0.00039538 47.716 11.184 

P23528 CFL1 Up 2.573 0.03798188 18.502 47.498 

P24557 TBXAS1 Up 2.924 0.0073369 60.518 9.8364 

P25311 AZGP1 Up 2.38 0.04014418 34.258 67.046 

P25398 RPS12 Up 2.142 0.028905 14.515 10.381 

P26022 PTX3 Up 6.001 0.01535376 41.975 7.2406 

P26038 MSN Up 3.431 0.03474376 67.819 89.828 

P26368 U2AF2 Up 3.012 0.02187227 53.5 12.057 

P26447 S100A4 Up 2.354 0.03806946 11.728 6.6624 

P26583 HMGB2 Up 16.347 0.04689844 24.033 -2 

P27105 STOM Up 2.077 0.02107373 31.73 33.162 

P27169 PON1 Up 5.696 0.02572684 39.731 35.191 

P27348 YWHAQ Up 10.228 0.02228616 27.764 8.5002 

P27695 APEX1 Up 2.69 0.00913856 35.554 52.672 

P27708 CAD Up 4.005 0.01924685 242.98 3.8504 

P27797 CALR Up 3.098 0.00429214 48.141 25.974 

P27824 CANX Up 2.226 0.0289769 67.567 37.264 

P27918 CFP Up 2.475 0.0004225 51.276 4.6093 

P28161 GSTM2 Down 0.465 0.02303078 25.744 56.997 

P28799 GRN Up 2.551 0.0024784 63.544 2.3957 



P29350 PTPN6 Up 4.066 0.00497445 67.56 2.3598 

P29401 TKT Up 3.731 0.00581674 67.877 101.23 

P29590 PML Up 3.329 0.04207967 97.55 15.607 

P29622 SERPINA4 Up 2.355 0.02357951 48.541 6.4172 

P30101 PDIA3 Up 3.545 0.03124512 56.782 94.4 

P30520 ADSS Up 3.2 0.0134624 50.097 7.7392 

P30711 GSTT1 Down 0.281 0.00472421 27.335 -2 

P31146 CORO1A Up 4.327 0.0178683 51.026 19.004 

P31415 CASQ1 Down 0.442 0.01067849 45.16 47.461 

P31749 AKT1 Up 2.112 0.02232343 55.686 1.7187 

P31943 HNRNPH1 Up 2.306 0.01397344 49.229 80.279 

P31946 YWHAB Up 2.07 0.03017056 28.082 26.673 

P31949 S100A11 Up 5.475 0.00590415 11.74 22.313 

P35573 AGL Down 0.461 0.00304184 174.76 270.44 

P35579 MYH9 Up 2.778 0.029703 226.53 274.59 

P35606 COPB2 Up 2.672 0.04495142 102.49 45.513 

P35609 ACTN2 Down 0.29 0.00286796 103.85 323.31 

P35637 FUS Up 2.187 0.04918491 53.425 3.1708 

P35858 IGFALS Up 3.258 0.02646677 66.034 17.185 

P36871 PGM1 Down 0.482 0.00633811 61.448 108.82 

P37837 TALDO1 Up 2.616 0.00096668 37.54 28.874 

P38919 EIF4A3 Up 2.199 0.01367337 46.871 6.3574 

P39060 COL18A1 Up 2.604 0.00134833 178.19 93.436 

P40261 NNMT Up 4.412 0.04883256 29.574 32.457 

P41240 CSK Up 4.057 0.00366976 50.704 2.4364 

P41252 IARS Up 2.15 0.00584901 144.5 25.829 

P42167 TMPO Up 2.395 0.02565315 50.67 1.9188 

P42224 STAT1 Up 2.475 0.00103246 87.334 31.593 

P42285 SKIV2L2 Up 2.854 0.00834193 117.8 1.9671 

P46940 IQGAP1 Up 2.197 0.03748071 189.25 85.767 

P46977 STT3A Up 2.552 0.03709081 80.529 4.083 

P48444 ARCN1 Up 2.538 0.04621244 57.21 32.399 

P49354 FNTA Up 2.207 0.0021978 44.408 1.8559 

P49591 SARS Up 2.798 0.00760036 58.777 13.065 

P49754 VPS41 Up 3.463 0.03683383 98.565 11.396 

P49755 TMED10 Up 2.762 0.00701116 24.976 19.197 

P49821 NDUFV1 Down 0.482 0.03926111 50.817 116.08 

P50914 RPL14 Up 2.415 0.04217759 23.432 12.439 

P50993 ATP1A2 Down 0.409 0.01600252 112.26 18.238 

P51148 RAB5C Up 2.917 0.00229229 23.482 5.3761 

P51649 ALDH5A1 Down 0.279 0.0052713 57.214 18.888 

P51659 HSD17B4 Up 2.379 0.00192756 79.685 10.306 

P51991 HNRNPA3 Up 2.87 0.01361323 39.594 47.583 

P52179 MYOM1 Down 0.33 0.00045257 187.62 323.31 

P52209 PGD Up 2.757 0.00896441 53.139 51.682 

P52272 HNRNPM Up 2.057 0.02475113 77.515 61.85 

P52566 ARHGDIB Up 3.942 0.00651063 22.988 18.048 

P52594 AGFG1 Up 2.225 0.00035244 58.259 3.6458 



P52597 HNRNPF Up 2.886 0.00476227 45.671 8.5404 

P52790 HK3 Up 2.271 0.00516218 99.024 4.1875 

P52907 CAPZA1 Up 2.219 0.01405063 32.922 49.199 

P53396 ACLY Up 2.889 0.01835082 120.84 29.559 

P53634 CTSC Up 2.045 0.04234072 51.853 20.02 

P54136 RARS Up 2.38 0.02671888 75.378 34.009 

P54296 MYOM2 Down 0.315 0.01232401 164.89 323.31 

P54577 YARS Up 2.112 0.00631789 59.143 4.8496 

P54709 ATP1B3 Up 5.641 0.01252745 31.512 7.8842 

P55822 SH3BGR Down 0.271 0.00400688 26.085 8.696 

P56537 EIF6 Up 2.075 0.02411631 26.599 11.539 

P59998 ARPC4 Up 2.706 0.01364375 19.667 9.9181 

P60468 SEC61B Up 4.731 0.0265607 9.9743 11.223 

P60903 S100A10 Up 2.668 0.01269421 11.203 19.112 

P60983 GMFB Up 2.332 0.00102822 16.713 3.1511 

P61158 ACTR3 Up 3.068 0.0177495 47.371 46.919 

P61160 ACTR2 Up 2.008 0.00313242 44.76 26.308 

P61224 RAP1B Up 2.304 0.00998332 20.825 21.746 

P61225 RAP2B Up 4.38 0.02141084 20.504 14.73 

P61626 LYZ Up 3.35 0.01934377 16.537 47.755 

P61769 B2M Up 2.895 0.00038381 13.714 4.0265 

P61916 NPC2 Up 2.257 0.00345964 16.57 11.167 

P61978 HNRNPK Up 3.784 0.00629446 50.976 27.915 

P62244 RPS15A Up 2.159 0.0268642 14.839 12.835 

P62310 LSM3 Up 2.172 0.01578734 11.845 5.2019 

P62873 GNB1 Up 2.19 0.01260994 37.377 90.202 

P62913 RPL11 Up 2.276 0.04159146 20.252 8.2994 

P62937 PPIA Up 2.623 0.00978892 18.012 20.134 

P63104 YWHAZ Up 3.358 0.01929959 27.745 40.02 

P63162 SNRPN Up 2.577 0.00347916 24.614 1.729 

P67870 CSNK2B Up 2.297 0.04862737 24.942 4.5454 

P68133 ACTA1 Down 0.406 0.00010016 42.051 323.31 

P78344 EIF4G2 Up 2.169 0.03896707 102.36 6.9763 

P78527 PRKDC Up 2.059 0.0085062 469.08 57.327 

P80748 IGLV3-21 Up 4.829 0.01681199 12.446 57.894 

P83111 LACTB Down 0.433 0.00132136 60.693 9.9277 

P98171 ARHGAP4 Up 3.679 0.00532921 105.02 11.904 

Q00535 CDK5 Up 2.11 0.00151235 33.304 1.5588 

Q00610 CLTC Up 2.679 0.02188644 191.61 292.98 

Q00872 MYBPC1 Down 0.233 0.00158739 128.29 323.31 

Q01469 FABP5 Up 3.117 0.03403024 15.164 116.18 

Q01518 CAP1 Up 2.369 0.01397683 51.901 30.498 

Q02809 PLOD1 Up 4.323 0.03452589 83.549 10.568 

Q03135 CAV1 Up 2.681 0.04374455 20.471 30.205 

Q03591 CFHR1 Up 2.178 0.04296223 37.65 11.178 

Q06033 ITIH3 Up 2.244 0.02476709 99.848 7.0678 

Q06278 AOX1 Up 2.264 0.02553131 147.92 3.4229 

Q06323 PSME1 Up 2.337 0.00869987 28.723 12.98 



Q07954 LRP1 Up 2.554 0.0382928 504.6 118.99 

Q08380 LGALS3BP Up 2.793 0.01610172 65.33 21.095 

Q08945 SSRP1 Up 3.642 0.04284961 81.074 8.8455 

Q10471 GALNT2 Up 2.765 0.0079369 64.732 5.8882 

Q12768 KIAA0196 Up 3.289 0.00224096 134.28 7.7053 

Q12797 ASPH Up 3.461 0.02402027 85.862 38.805 

Q12905 ILF2 Up 2.057 0.00138593 43.062 21.98 

Q12965 MYO1E Up 2.328 0.0059581 127.06 10.669 

Q13151 HNRNPA0 Up 2.995 0.02247771 30.84 8.6445 

Q13247 SRSF6 Up 2.673 0.0359275 39.586 4.1906 

Q13263 TRIM28 Up 2.956 0.010881 88.549 28.43 

Q13283 G3BP1 Up 2.107 0.02520329 52.164 19.34 

Q13492 PICALM Up 5.514 0.00562587 70.754 15.09 

Q13508 ART3 Down 0.473 0.00123211 43.923 8.0292 

Q13509 TUBB3 Up 2.387 0.03451978 50.432 34.676 

Q13510 ASAH1 Up 2.631 0.03308414 44.659 18.029 

Q13555 CAMK2G Down 0.488 0.00178003 62.608 2.7706 

Q13595 TRA2A Up 2.234 0.02823269 32.688 3.3123 

Q13596 SNX1 Up 2.505 0.01269768 59.069 15.73 

Q13636 RAB31 Up 4.091 0.0483275 21.569 15.828 

Q13642 FHL1 Down 0.244 7.5328E-05 36.263 231.44 

Q13643 FHL3 Down 0.401 0.02362688 31.192 63.445 

Q14019 COTL1 Up 2.152 0.01944661 15.945 4.3925 

Q14103 HNRNPD Up 2.243 0.02057168 38.434 18.68 

Q14108 SCARB2 Up 2.551 0.00047073 54.29 14.686 

Q14166 TTLL12 Up 2.398 0.01744989 74.403 5.8654 

Q14247 CTTN Up 2.08 0.00522379 61.585 10.875 

Q14697 GANAB Up 2.77 0.02680641 106.87 46.154 

Q14764 MVP Up 2.375 0.00341317 99.326 94.576 

Q15020 SART3 Up 2.007 0.03121316 109.93 4.3787 

Q15052 ARHGEF6 Up 3.023 0.03335012 87.498 2.6729 

Q15084 PDIA6 Up 3.225 0.00147421 48.121 177.93 

Q15102 PAFAH1B3 Up 2.219 0.00430536 25.734 5.5408 

Q15111 PLCL1 Down 0.264 0.00526096 122.73 1.4525 

Q15172 PPP2R5A Down 0.368 0.00530243 56.193 4.1238 

Q15185 PTGES3 Up 2.272 0.0241639 18.697 30.136 

Q15233 NONO Up 2.113 0.04097401 54.231 46.348 

Q15286 RAB35 Up 2.202 0.03187788 23.025 4.989 

Q15293 RCN1 Up 2.365 0.01299043 38.89 3.0872 

Q15424 SAFB Up 2.413 0.01604559 102.64 4.7499 

Q15907 RAB11B Up 3.247 0.00497162 24.488 10.88 

Q16181 SEPT7 Up 5.266 0.04391598 50.679 26.201 

Q16363 LAMA4 Up 2.707 0.01458848 202.52 71.251 

Q16401 PSMD5 Up 2.554 0.01408255 56.195 28.849 

Q16610 ECM1 Up 2.238 0.00354955 60.673 26.793 

Q16718 NDUFA5 Down 0.364 0.04943714 13.459 15.486 

Q16795 NDUFA9 Down 0.459 0.04950808 42.509 62.018 

Q16821 PPP1R3A Down 0.36 0.03234313 125.77 3.4082 



Q16853 AOC3 Up 2.158 0.04946302 84.621 83.404 

Q1KMD3 HNRNPUL2 Up 2.873 0.0360712 85.104 23.783 

Q27J81 INF2 Up 4.567 0.02571005 135.62 1.1153 

Q53GG5 PDLIM3 Down 0.403 0.00155992 39.232 264.89 

Q53T59 HS1BP3 Up 2.18 0.04064565 42.78 12.08 

Q5BN46 C9orf116 Down 0.156 0.03189476 15.26 1.2531 

Q5HYK3 COQ5 Down 0.46 0.04502492 37.14 23.058 

Q5SYB0 FRMPD1 Up 2.549 0.03485892 173.43 1.2585 

Q5T447 HECTD3 Down 0.213 0.01497266 97.112 2.2658 

Q5TDH0 DDI2 Up 3.695 0.03724163 44.522 5.3519 

Q5TFQ8 SIRPB1 Up 2.181 0.00663661 43.359 8.8049 

Q5VTE0 EEF1A1P5 Up 2.167 0.0040778 50.184 24.203 

Q5VTT5 MYOM3 Down 0.321 0.01281365 162.19 323.31 

Q687X5 STEAP4 Up 2.124 0.00729903 51.981 36.877 

Q6NUK1 SLC25A24 Up 2.15 0.00070018 53.354 14.07 

Q6P2Q9 PRPF8 Up 3.089 0.01490269 273.6 12.778 

Q6PCB0 VWA1 Up 2.504 0.02823573 46.804 23.537 

Q6QEF8 CORO6 Down 0.486 0.03055554 52.761 17.8 

Q6UVK1 CSPG4 Up 2.226 0.00325428 250.53 14.175 

Q6VY07 PACS1 Up 2.581 0.00247664 104.9 2.9513 

Q6ZSR9 --- Up 2.008 0.00913008 37.976 4.8349 

Q86SZ2 TRAPPC6B Down 0.178 0.00059978 17.983 1.3749 

Q86TD4 SRL Down 0.412 0.00143334 100.79 129 

Q86UD0 SAPCD2 Down 0.176 8.5502E-05 42.636 1.6567 

Q86UP2 KTN1 Up 2.099 0.01934084 156.27 5.6957 

Q86UX7 FERMT3 Up 2.131 0.00164784 75.952 28.01 

Q86VB7 CD163 Up 3.923 0.00936318 125.45 68.576 

Q86Y39 NDUFA11 Down 0.413 0.00112147 14.852 18.485 

Q8IVL6 P3H3 Up 4.115 0.03487475 81.836 2.3186 

Q8IVN3 MUSTN1 Down 0.36 0.04961759 8.911 49.05 

Q8N163 CCAR2 Up 3.469 0.04374516 102.9 40.501 

Q8N3V7 SYNPO Down 0.444 0.00728673 99.462 43.795 

Q8N4P2 TTC30B Down 0.369 0.00010625 76.098 1.2636 

Q8N5K1 CISD2 Down 0.229 0.00111117 15.278 6.9099 

Q8N944 AMER3 Up 3.606 0.04929531 90.444 1.3182 

Q8NB12 SMYD1 Down 0.447 0.00328943 56.616 70.984 

Q8NBQ5 HSD17B11 Up 2.542 0.00644948 32.935 7.6482 

Q8TC12 RDH11 Up 2.328 0.00942013 35.386 2.7972 

Q8TCA0 LRRC20 Down 0.429 0.00335866 20.509 17.72 

Q8TDC0 MYOZ3 Down 0.383 0.03310439 27.157 31.14 

Q8TDZ2 MICAL1 Up 3.592 0.03248121 117.87 1.825 

Q8TEX9 IPO4 Up 2.182 0.02212696 118.71 4.0075 

Q8WUW1 BRK1 Up 3.578 0.00218347 8.7448 3.4612 

Q8WZ42 TTN Down 0.341 0.00046512 3816 323.31 

Q92626 PXDN Up 4.009 0.00764427 165.27 21.251 

Q92736 RYR2 Up 17.648 0.01224355 564.56 2.2837 

Q92882 OSTF1 Up 2.656 0.01899168 23.787 2.875 

Q92930 RAB8B Up 4.586 0.00296158 23.584 25.359 



Q93100 PHKB Down 0.348 0.04528054 124.88 9.8097 

Q969V5 MUL1 Down 0.28 0.00055545 39.8 1.1456 

Q96AE4 FUBP1 Up 2.015 0.01304535 67.56 9.2879 

Q96C19 EFHD2 Up 3.836 0.00085728 26.697 19.213 

Q96CW1 AP2M1 Up 2.477 0.00331439 49.654 10.879 

Q96DG6 CMBL Down 0.417 0.00370372 28.048 36.036 

Q96FQ6 S100A16 Up 2.684 0.01481646 11.801 2.8373 

Q96HC4 PDLIM5 Down 0.36 9.8812E-06 63.944 189.97 

Q96HE7 ERO1A Up 3.607 0.00808149 54.392 8.1471 

Q96I99 SUCLG2 Up 2.096 2.9278E-05 46.51 12.644 

Q96IJ6 GMPPA Up 2.306 0.02758183 46.291 10.583 

Q96IY4 CPB2 Up 2.198 0.00676778 48.424 7.6713 

Q96K21 ZFYVE19 Down 0.175 0.00010373 51.546 1.258 

Q96KP4 CNDP2 Up 2.856 0.04210513 52.878 30.989 

Q96MF6 COQ10A Down 0.343 0.00831126 27.686 4.8148 

Q96PD5 PGLYRP2 Up 6.901 0.03789978 62.216 20.972 

Q96T51 RUFY1 Up 2.757 0.01498946 79.817 10.307 

Q96TA1 FAM129B Up 2.587 0.02576664 84.137 13.568 

Q99538 LGMN Up 4.891 0.00315002 49.411 48.463 

Q99729 HNRNPAB Up 2.363 0.03187966 36.224 7.3315 

Q99829 CPNE1 Up 3.523 0.02948769 59.058 11.389 

Q9BPW8 NIPSNAP1 Up 5.401 0.01569947 33.31 12.721 

Q9BQE3 TUBA1C Up 2.832 0.0064226 49.895 8.4808 

Q9BRA2 TXNDC17 Up 2.214 0.00179483 13.941 27.007 

Q9BS26 ERP44 Up 2.059 0.01702788 46.971 18.803 

Q9BSJ8 ESYT1 Up 2.201 0.00128316 122.85 39.881 

Q9BUF5 TUBB6 Up 2.346 0.00256664 49.857 61.971 

Q9BUJ2 HNRNPUL1 Up 2.233 0.00294113 95.737 2.7509 

Q9BVA1 TUBB2B Up 2.185 0.03411902 49.953 60.544 

Q9BVK6 TMED9 Up 2.09 0.01606076 27.277 10.372 

Q9BWD1 ACAT2 Up 4.381 0.0134543 41.35 71.797 

Q9BWM7 SFXN3 Up 2.114 0.02026409 35.978 13.525 

Q9BYT3 STK33 Down 0.365 0.00676962 57.83 1.6676 

Q9C0C2 TNKS1BP1 Up 2.436 0.00337703 181.79 15.476 

Q9GZV1 ANKRD2 Down 0.32 0.02092231 39.859 120.1 

Q9H1R3 MYLK2 Down 0.495 0.0042401 64.684 15.387 

Q9H223 EHD4 Up 2.531 0.00371228 61.174 21.866 

Q9H299 SH3BGRL3 Up 2.208 0.00336256 10.438 37.251 

Q9H2M9 RAB3GAP2 Up 2.799 1.4306E-05 155.98 1.9093 

Q9H2U2 PPA2 Up 2.09 0.00857797 37.92 2.2806 

Q9H3N1 TMX1 Up 2.261 0.0188271 31.791 3.629 

Q9H4G4 GLIPR2 Up 2.19 0.00633173 17.218 12.148 

Q9H7C9 AAMDC Down 0.327 0.01800191 13.332 9.9436 

Q9HB90 RRAGC Up 2.068 0.03568771 44.223 1.3595 

Q9HDC9 APMAP Up 2.878 0.00826641 46.48 9.3277 

Q9NNX6 CD209 Up 4.238 0.04200031 45.774 4.0101 

Q9NP98 MYOZ1 Down 0.264 0.00156192 31.744 195.2 

Q9NRP0 OSTC Up 2.546 0.02071854 16.829 4.0032 



Q9NRV9 HEBP1 Up 2.349 0.00048001 21.097 4.3492 

Q9NRW1 RAB6B Up 2.141 0.00248842 23.461 6.3692 

Q9NT62 ATG3 Up 2.464 0.00107399 35.864 6.0453 

Q9NTX5 ECHDC1 Up 2.508 0.02353332 33.698 4.247 

Q9NUQ9 FAM49B Up 2.767 0.00362177 36.748 21.934 

Q9NY15 STAB1 Up 2.747 0.03571578 275.48 62.231 

Q9NYL9 TMOD3 Up 2.14 0.00895434 39.594 1.5115 

Q9NYU2 UGGT1 Up 2.818 0.00533004 177.19 18.822 

Q9NZ08 ERAP1 Up 2.092 0.0264843 107.23 33.394 

Q9NZD4 AHSP Down 0.32 0.03148745 11.84 3.1787 

Q9NZJ7 MTCH1 Up 2.207 0.01278967 41.544 2.9768 

Q9NZJ9 NUDT4 Up 2.729 2.0255E-05 20.306 1.8227 

Q9NZN4 EHD2 Up 2.065 0.03909639 61.161 61.783 

Q9NZQ9 TMOD4 Down 0.307 0.00910152 39.335 10.821 

Q9NZU5 LMCD1 Down 0.399 0.02338421 40.832 79.532 

Q9P0V3 SH3BP4 Up 19.282 0.04014294 107.49 1.1757 

Q9P1F3 ABRACL Up 7.213 0.01314707 9.0564 2.9801 

Q9UBF9 MYOT Down 0.492 0.00597209 55.395 207.22 

Q9UBI1 COMMD3 Up 2.216 0.01233537 22.151 17.658 

Q9UBQ0 VPS29 Up 2.577 0.0006576 20.505 6.6695 

Q9UBR2 CTSZ Up 5.011 0.02318923 33.868 9.9198 

Q9UBX5 FBLN5 Up 2.633 0.04704674 50.18 7.7013 

Q9UEY8 ADD3 Up 2.053 0.02881221 79.154 7.7607 

Q9UHD8 SEPT9 Up 2.134 0.03293295 65.401 20.343 

Q9UHX1 PUF60 Up 2.133 0.00081495 59.875 1.1914 

Q9UJ70 NAGK Up 2.255 0.03494991 37.375 20.99 

Q9UJU6 DBNL Up 2.454 0.02704495 48.207 24.301 

Q9UKX2 MYH2 Down 0.233 0.04094015 223.04 323.31 

Q9UKX3 MYH13 Down 0.257 0.0002883 223.6 2.677 

Q9UMS4 PRPF19 Up 2.159 0.02166477 55.18 3.4625 

Q9UQM7 CAMK2A Down 0.485 0.00713577 54.087 8.1706 

Q9Y224 C14orf166 Up 2.17 0.00368575 28.068 2.9526 

Q9Y235 APOBEC2 Down 0.367 0.02889202 25.703 72.26 

Q9Y281 CFL2 Down 0.263 2.1414E-05 18.736 19.084 

Q9Y2D4 EXOC6B Down 0.368 0.02900089 94.2 4.0443 

Q9Y2T2 AP3M1 Up 2.445 0.00981764 46.939 2.3881 

Q9Y3L3 SH3BP1 Up 2.87 0.00321421 75.712 3.2918 

Q9Y3Z3 SAMHD1 Up 2.395 0.02392255 72.2 29.751 

Q9Y490 TLN1 Up 2.566 0.0383044 269.76 320.83 

Q9Y4W6 AFG3L2 Down 0.477 0.01032568 88.583 8.5979 

Q9Y5F9 PCDHGB6 Down 0.373 0.00024312 101.04 1.216 

Q9Y625 GPC6 Up 2.327 0.04533402 62.735 5.0174 

Q9Y6C2 EMILIN1 Up 2.782 0.02451884 106.67 116.22 

Q9Y6Y8 SEC23IP Up 2.093 0.01468119 111.08 1.6122 

       

 

 


