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Similar changes were detected during C. trachomatis infection of HEp-2 cells. CL species with shorter 

fatty acid residues (CL (4x16:0), CL (14:0/16:0/2x18:2)) were found to increase during the infection 

cycle (Figure 3-37). Again, peaks at m/z = 1331.9, m/z = 1345.9, and m/z = 1359.9 were found to 

increase during the infectious cycle (Figure 3-37 A). 

 

Figure 3-37. Lipid profile of infection time course in HEp-2 cells (high masses). (A) Negative ion mode mass spectra of lipid 

extracts from C. trachomatis infection time course in HEp-2 cells. HEp-2 cells were infected for 12 h, 24 h, 36 h, and 44 h. 

CL species with short fatty acid residues increase over time. Red marks indicate unassigned mass peaks increasing during 

the developmental cycle. Figure shows representative mass spectra of two independent biological experiments. (B) Bar 

diagram quantifying changes in CL composition during infection of HEp-2 cells with C. trachomatis (Figure 3-37 A). Values 

are normalized to CL (3x18:1/18:2). Results are from two independent biological experiments. Error bars indicate SE. 
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Among lipid species with m/z < 800, PE species (PE (14:0/16:0), PE (2x16:0), PE (16:0/18:1), 

PE (18:0/18:2), PE (18:0/18:1), PE (18:0/20:4)), and PG species (PG (14:0/16:0), PG (2x16:0), 

PG (16:0/18:1), PE (18:0/18:2)) were detected, while short fatty acid lipids (PE (14:0/16:0), 

PE (2x16:0), PG (14:0/16:0), PG (2x16:0)) were found mainly at later infection time points (Figure 

3-38). Interestingly, peaks at m/z = 676.5, m/z = 702.5, and m/z = 707.5 were observed, with a 

distinct 14 Da difference compared to PE (2x16:0), PE (16:0/18:1), and PG (2x16:0), respectively. 

 

Figure 3-38. Lipid profile of infection time course in HeLa and HEp-2 cells (low masses) (part I). Negative ion mode mass 

spectra of lipid extracts from C. trachomatis infection time course in HeLa and HEp-2 cells. Cells were infected for 12 h, 

24 h, 36 h, and 44 h. Red marks indicate unassigned mass peaks increasing during the developmental cycle. Figure shows 

representative mass spectra of two independent biological experiments. 
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Positive ion mode MALDI-TOF spectra of all time points of the developmental cycle revealed 

SM (16:0) and several PC species with nearly no changes during progression of the infection (Figure 

3-39). Remarkably, additional peaks at m/z = 740.5, m/z = 742.5, and m/z = 768.6 were detected, 

with a distinct 14 Da difference compared to PC (16:0/16:1) + Na+, PC (16:0/16:0) + Na+, and PC 

(16:0/18:1) + Na+, respectively. 

 

Figure 3-39. Lipid profile of infection time course in HeLa and HEp-2 cells (low masses) (part II). Positive ion mode mass 

spectra of lipid extracts from C. trachomatis infection time course in HeLa and HEp-2 cells. Cells were infected for 12 h, 

24 h, 36 h, and 44 h. Red marks indicate unassigned mass peaks increasing during the developmental cycle. Figure shows 

representative mass spectra of two independent biological experiments. 
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Taken together, these data show that C. trachomatis changes the overall lipid composition of 

infected cells. During the infectious cycle, PI species with long fatty acid residues decreased, while 

short chain PI and CL species increased. Interestingly, LPC species are only detected in infected cells. 

Furthermore, peaks with a characteristic 14 Da shift compared to their related lipids were observed 

exclusively in infected cells. 

3.3.3 Impact of cPLA2 and CRLS1 on chlamydial growth and progeny formation 

To further elucidate the relevance of the detected changes in lipid composition for the successful 

progression of C. trachomatis infection, two host cell enzymes implicated in processing and 

biosynthesis of phospholipids were studied. cPLA2 is involved in modifying glycerophospholipids, 

preparing them for the translocation to the chlamydial inclusion. cPLA2 is activated during 

C. trachomatis infection (Su et al., 2004; Vignola et al., 2010). Active cPLA2 can hydrolyze 

glycerophospholipids, cleaving the fatty acid residue at the sn-2 position of the glycerol backbone. 

The remaining lysophospholipid is then translocated to the chlamydial inclusion and taken up by the 

bacteria. Subsequently, a Chlamydia-derived branched chain fatty acid is added to the sn-2 position 

(Wylie et al., 1997; Su et al., 2004). These branched chain fatty acids are found in prokaryotic, but 

not in eukaryotic cells. Due to this branch within the fatty acid, a mass difference of 14 Da 

(CH2 group) is observed in comparison to the corresponding straight chain fatty acid (Kaneda, 1991). 

CRLS1 catalyzes the formation of CL from phosphatidylglycerol and CDP-diacylglycerol (Figure 3-40). 

The enzyme is localized to the inner membrane of mitochondria and is expressed in HeLa cells (Chen 

et al., 2006; Lu et al., 2006), while no homolog can be found in C. trachomatis. 

 

Figure 3-40. Enzymatic reaction of CRLS1. CRLS1 catalyzes the formation of CL from phosphatidylglycerol and CDP-

diacylglycerol. CRLS1 is present in human cells, but not in C. trachomatis. 
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To investigate the influence of cPLA2 and CRLS1 on the lipid composition of host cells during 

infection, both the development of C. trachomatis in cPLA2 and CRLS1 knockdown cells and the 

formation of infectious progeny were analyzed. For this purpose, cells were transfected with the 

respective siRNA and infected with C. trachomatis. After 48 h, cells were lysed to release infectious 

particles and untreated cells were reinfected with infectious particles to monitor progeny formation 

(infectivity) (Figure 3-41). 

 

Figure 3-41. Workflow scheme of infectivity assay. Cells were transfected with respective siRNA at day 1 and left for 72 h 

to achieve a maximum knockdown of cPLA2 or CRLS1. At day 4, cells were infected with C. trachomatis for 24 h, fixed, and 

stained for inclusions and nuclei. Additionally, cells were infected for 48 h, lysed, and titrated on untreated cells to monitor 

progeny formation (infectivity) after another 24 h. 

Knockdown efficiency for cPLA2 was measured by Western blot analysis, CRLS1 knockdown was 

monitored by qRT-PCR (Figure 3-42). Neither cPLA2 knockdown nor CRLS1 knockdown did affect cell 

viability (data not shown). Furthermore, C. trachomatis infection (24 h p.i.) did not change mRNA 

levels of cPLA2 and CRLS1 as detected by DNA microarray analysis (data not shown). 

 

Figure 3-42. Confirmation of cPLA2 and CRLS1 knockdown. (A) Western blot showing nearly complete knockdown of 

cPLA2 after siRNA-mediated gene silencing of luciferase (Luci) or cPLA2. Cortactin represents loading control. (B) Bar 

diagram showing knockdown of CRLS1 after siRNA-mediated gene silencing of luciferase (Luci) or CRLS1. Knockdown was 

detected by qRT-PCR and normalized to GAPDH. 
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Fixed cells were stained for C. trachomatis OMP1, analyzed by automated microscopy, and a relative 

value for inclusions per nuclei was calculated. Knockdown of cPLA2 or CRLS1 did not affect primary 

infection (Figure 3-43 A). In contrast, formation of infectious particles was significantly decreased by 

cPLA2 and CRLS1 knockdown to approximately 60 % (Figure 3-43, A and B). 

 

Figure 3-43. Infectivity assay after cPLA2 or CRLS1 knockdown. (A) Immunofluorescence staining of C. trachomatis OMP1 

(green) and nuclei (blue). (B) Quantification of inclusions per nucleus during secondary infection (progeny formation). 

Neither cPLA2 nor CRLS1 knockdown reduced primary infection. However, formation of infectious particles was 

significantly decreased by cPLA2 and CRLS1 knockdown. 

Taken together, these results demonstrate that knockdown of cPLA2 and CRLS1 leads to a reduced 

reinfection rate. Although C. trachomatis invasion and establishment of infection is not influenced 

by knockdown of cPLA2 and CRLS1, both enzymes play a crucial role in the process of infectious 

particle formation.  
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3.3.4 Discussion 

In this approach, MALDI-TOF mass spectrometry analysis of lipids was performed to globally study 

changes in the lipid composition of C. trachomatis infected host cells. This revealed a prominent shift 

of the PI and CL composition towards lipid species with short fatty acids during the progression of 

the infectious cycle. Moreover, peaks with a distinct mass difference of 14 Da in comparison to the 

respective PI, PE, PG, and CL lipid species were detected in infected cells, suggesting the presence of 

lipids with Chlamydia-derived branched chain fatty acids and, thus, the involvement of remodeling 

enzymes in this process. Hence, both CRLS1 and cPLA2 were shown to be involved in successful 

replication of Chlamydia, since knockdown of these enzymes resulted in a decreased formation of 

infectious particles. Collectively, these results demonstrate a crucial role of CL during Chlamydia 

infection, highlight the impact of cPLA2 in lipid remodeling, and illustrate the importance of host cell 

trafficking pathways for the successful replication of Chlamydia. 

CL is a major membrane protein found exclusively in mitochondria and plays an important role for 

mitochondrial structure and function (Hatch, 1998; Nie et al., 2010). It is connected with 

mitochondrial energy production (Eble et al., 1990; Hatch, 1998; Gomez and Robinson, 1999) and 

apoptosis (Lutter et al., 2000). CL deficiency is associated with X-linked cardioskeletal myopathy and 

neutropenia (Barth syndrome), caused by mutations in tafazzin, a transacylase involved in fatty acid 

remodeling of CL (Bione et al., 1996; Houtkooper et al., 2009). Albeit its functional and clinical 

importance, it has been reported that CL deficiency due to CRLS1 knockdown does not impact cell 

viability, mitochondrial membrane potential, numbers of mitochondria, or ATP levels (Choi et al., 

2007; Huang et al., 2008). However, knockdown of CRLS1 resulted in significantly decreased CL levels 

and an altered ultrastructure of mitochondria with disorganized cristae (Choi et al., 2007; Huang 

et al., 2008). Interestingly, CRLS1 knockdown cells exhibited a decreased susceptibility to apoptotic 

stimuli like actinomycin D or rotenone (Huang et al., 2008). Here, the reduction of chlamydial 

progeny formation after CRLS1 knockdown shows for the first time the importance of CRLS1 activity 

and, thus CL, for chlamydial growth. This observation might be explained by a critical structural and 

functional role of CL for the late developmental stages of C. trachomatis, as the observed alterations 

in CL lipid composition are mainly detected beginning at 24 h p.i. Despite this, it is tempting to 

suggest a connection of C. trachomatis-induced alteration of CL composition and Chlamydia-

mediated inhibition of apoptosis. Thus, stimulating mitochondrial metabolism, modifying the 

molecular fatty acid composition of CL, and re-routing CL species to the chlamydial inclusion could 

be an mechanism of actively decreasing the susceptibility of the host cell to apoptosis. 



  Results and discussion: part II 

 

  87 

Using a mutant CHO cell line unable to synthesize CTP, which is generally necessary for 

glycerophospholipid synthesis, it has been shown that C. trachomatis does not depend on the 

de novo host cell glycerophospholipid synthesis (Wylie et al., 1997; Hatch and McClarty, 1998a). Due 

to a mutation in its CTP synthetase, this cell line is dependent on exogenous cytidine or lipids in the 

cell culture medium. Contrary to this, the results presented here indicate for the first time a 

dependency of Chlamydia on host cell CL synthesis, as knockdown of CRLS1, the enzyme catalyzing 

the final step of CL synthesis, led to a reduction of infectious particles. This discrepancy might be 

explained by residual glycerophospholipid pools in the CTP synthase deficient cell line after being 

cultured under restrictive conditions, sufficiently promoting intracellular growth of C. trachomatis. In 

contrast, CRLS1 knockdown cells used in the work presented here only show remaining CL levels 

insufficient for chlamydial development. It will be interesting to analyze CRLS1 knockdown cells for 

their lipid composition and to test for the relevance of other glycerophospholipid synthesis 

pathways to chlamydial growth via siRNA-mediated gene silencing. 

Remodeling of CL during C. trachomatis infection has been investigated before, showing the 

alteration of the molecular fatty acid composition of CL (Hatch and McClarty, 1998b). McClarty and 

colleagues analyzed the uptake and incorporation of radioactively labeled myrisate, palmitate, or 

oleate into de novo synthesized mitochondrial lipids (PG, CL) upon infection, suggesting a link to 

elevated mitochondrial metabolism (Hatch and McClarty, 1998b). The results presented here extend 

these observations, demonstrating both the chlamydial influence on the overall CL composition and 

the remodeling of the molecular CL fatty acid composition with Chlamydia-derived fatty acids. Since 

the latter requires the transport of CL to the chlamydial inclusion, a close association of 

mitochondria and the inclusion is of importance. This association has been shown for C. psittaci by 

electron microscopy (Matsumoto, 1981; Matsumoto et al., 1991). 

The host cell enzyme cPLA2 gets activated upon C. trachomatis infection and is involved in the 

deacylation of glycerophospholipids at the sn-2 position (Su et al., 2004). Pharmacological inhibition 

of cPLA2 reduces glycerophospholipid uptake and bacterial replication (Su et al., 2004; Vignola et al., 

2010). Here, the knockdown of cPLA2 leads to a significant reduction in infectious particle formation, 

indicating an central role of cPLA2 in the processing of glycerophospholipids for the uptake by 

Chlamydia (Wylie et al., 1997). Valdivia and colleagues were unable to detect a decreased progeny 

formation of C. trachomatis after cPLA2 knockdown (Vignola et al., 2010). However, this observation 

could be due to a low knockdown efficiency (< 10 % residual cPLA2 levels), while the efficiency of 

cPLA2 knockdown in the study presented here is considerably higher (< 1 % residual cPLA2 levels). 



  Results and discussion: part II 

 

  88 

Another explanation for the inhibitory phenotype of cPLA2 knockdown could be the role of 

lysophospholipids in modulating membrane curvature and membrane tubules formation, thereby 

assisting membrane transport (Brown et al., 2003, San Pietro et al., 2009). These transport events 

have been shown to be necessary for C. trachomatis replication (Carabeo et al., 2003; Robertson 

et al., 2009). Furthermore, the production of lysophospholipids by cPLA2 is a prerequisite for the 

generation of glycerophospholipids with Chlamydia-derived branched chain fatty acids (Su et al., 

2004; Vignola et al., 2010) (Figure 3-44).  

 

Figure 3-44. Model of CL biosynthesis and phospholipid acquisition by Chlamydia. During C. trachomatis infection, host 

phospholipids are hydrolyzed at the sn-2 position by activated cPLA2, resulting in lysophospholipids and straight chain fatty 

acids. The lysophospholipids are then transported to the chlamydial inclusion and taken up by the bacteria. Subsequently, 

lysophospholipids are modified by the addition of a prokaryotic branched chain fatty acid to the sn-2 position. 

To synthesize branched chain fatty acids, Chlamydia and other prokaryotes use isoleucine as 

precursor of the α-keto acid primer during fatty acid biosynthesis (Kaneda, 1991; Wylie et al., 1997). 

A branch within the fatty acid results in a mass difference of 14 Da – equal to the mass of a CH2 

group – in comparison to the corresponding straight chain fatty acid (Kaneda, 1991), for example 

between CL (4x16:0) and CL (15:0/3x16:0). In this study, both the intermediate product of the 

modification process, the lysophospholipid (LPC) and the final product of the remodeling process, 

the branched chain lipid, have been detected in infected cells. These branched chain fatty acids 

could be detected in PC, PE, PG, and CL species. Branched chain fatty acids in C. trachomatis infected 

cells have been described previously (Wylie et al., 1997). Nonetheless, this study is the first to show 

remodeling of CL with branched chain fatty acids. 
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cPLA2 has been demonstrated to process CL despite its rather uncommon structure compared to 

other glycerophospholipids (Schlame and Rüstow, 1990; Schlame, 2008). However, cPLA2 is not the 

only host cell enzyme involved in modifying glycerophospholipids. The group of PLA2 enzymes 

consists of 20 enzymes classified in mammals (Ghosh et al., 2006). Moreover, enzymes belonging to 

the group of phospholipase A1 (PLA1) can deacylate glycerophospholipids at the sn-1 position and 

are also present in mammalian cells (Ghosh et al., 2006). Additionally, tafazzin, a CL-specific 

transacylase, might also be involved in the process of CL modification during infection (Bione et al., 

1996; Houtkooper et al., 2009). It will be interesting to investigate the influence of these lipid-

modifying enzymes on the molecular lipid composition and, subsequently, on the successful 

replication of C. trachomatis. 

Another product of cPLA2 activity is arachidonic acid, which serves as a precursor of eicosanoid-

derived metabolites. Cellular lipoxygenases and cyclooxygenases catalyze the formation of 

leukotrienes and prostanoids, respectively. It has been shown that C. trachomatis infection induces 

the expression of cyclooxygenase 2 (COX2) in epithelial cells (Fukuda et al., 2005) (see also Table 6-2) 

and promotes production and release of prostaglandin E2, which in turn stimulates IL8 release in 

epithelial cells (Krausse-Opatz et al., 2004; Fukuda et al., 2005). Furthermore, COX2 inhibition was 

demonstrated to reduce C. pneumoniae growth (Rupp et al., 2004; Yan et al., 2008). These results 

underline the importance of cPLA2 function during Chlamydia infection and create an additional 

explanation for the inhibitory effect of cPLA2 knockdown on chlamydial infection observed in the 

work presented here. 

Previous studies have analyzed lipid changes during C. trachomatis infection by means of TLC, 

indicating both trafficking and modification of lipids by Chlamydia (Wylie et al., 1997; Hatch and 

McClarty, 1998a). Lipid composition of infected cells was either described by composition of fatty 

acids or composition of lipid classes. In contrast, the study presented here shows a comprehensive 

and detailed description of the lipid composition in infected cells, specifically detecting single lipid 

species. McClarty and colleagues have described the increase of short chain and branched chain 

fatty acids over time and a decrease of other straight chain fatty acids, suggesting the modification 

of host lipids by Chlamydia (Wylie et al., 1997). Here, detection of LPC contributes to this finding, as 

LPC constitutes an intermediate step of the modification process. Furthermore, a shift towards lipids 

with short and branched chain fatty acids upon infection implicates an increased fluidity of 

membranes (Hazel and Williams, 1990). This modulation of bacterial or inclusion membrane stability 

might be favored by Chlamydia towards the end of the developmental cycle. However, further 
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studies have to be performed to distinguish between lipid changes of the host cell and in the 

bacteria. 

For the detection of lipids by mass spectrometry, other soft-ionization techniques like electrospray 

ionization (ESI) have been used more frequently compared with MALDI-TOF mass spectrometry 

(Pulfer and Murphy, 2003; Schiller et al., 2004). The major advantage of ESI mass spectrometry is the 

possibility of coupling the prior separation of lipid classes directly with their detection, namely the 

combination of HPLC and ESI mass spectrometry online (Pulfer and Murphy, 2003). Further, MALDI-

TOF mass spectrometry bears the risk of detecting interferences from ions derived from the matrix 

(Pulfer and Murphy, 2003). However, MALDI-TOF mass spectrometry has also several advantages: 

the method is fast and convenient, requires only low amounts of lipid extract, and has both a high 

reproducibility and sensitivity (Schiller et al., 2004). Moreover, the approach used in the study 

presented here combines TLC with MALDI-TOF mass spectrometry offline, thereby matching the 

advantages of HPLC/ESI online methods. 

In summary, these data show an example of how Chlamydia subverts host cellular trafficking 

pathways to ensure its intracellular replication. Further work will focus on the specific mechanisms 

of lipid trafficking to the chlamydial inclusion in general and on the processes involved in CL 

transport and remodeling in more detail. 
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4 Conclusions and outlook 

Following the investigation of Chlamydia’s repertoire to exploit the host cell, several additional 

questions remain to be answered. 

Tarp has been shown to interact with a multitude of cellular SH2 and SH3 domains. Further studies 

will have to focus on validating these additional interactions, especially ABL2 and NCK2, and 

dissecting their spatiotemporal profile during the progression of the developmental cycle. This could 

be performed by blue native gel electrophoresis, a common approach for the identification and 

analysis of multiprotein complexes (Swamy et al., 2006). Also, the detailed phosphorylation status of 

Tarp’s phospho-sites at different time points of invasion might be investigated by mass 

spectrometry. Moreover, solving the three-dimensional structure of Tarp would greatly add to the 

understanding of how Tarp interacts with host cell proteins, especially via SH2 and SH3 interactions. 

The outcome of Tarp-mediated signaling induced by other interaction partners than SHC1 is best 

explored by analyzing the transcriptional impact of these interactors using DNA microarray analysis, 

as described in this study. The development of a heterologous Tarp expression system could be a 

major advantage in this regard – the infection-independent setting of such a system would facilitate 

the detailed investigation of Tarp interactions by both siRNA-mediated knockdown of interaction 

partners and mutational analysis of the Tarp sequence and its interaction interfaces. This would also 

allow studying the role of RASA1, CRKL, and LCK for SHC1-independent MEK/ERK activation. 

Moreover, it will be interesting to dissect the role of all SHC1 isoforms in early Chlamydia-induced 

cell survival by isoform-specific knockdown and to further investigate the MEK/ERK-independent 

branch of SHC1 signaling. 

Future investigation the Chlamydia’s impact on the host cell lipid composition includes the lipid 

analysis after knockdown of cPLA2 or CRLS1. Also, ultrastructural analysis of infected cPLA2 and 

CRLS1 knockdown cells, e.g., by electron microscopy, could give additional insight into the 

association of mitochondria and the chlamydial inclusion. Using fluorescently labeled lipids and lipid 

tracers, trafficking of lipids during infection could be investigated. Moreover, the purification of 

bacteria from infected host cells at various time points of infection would allow to distinguish 

between lipid changes of the host cell and the bacteria. This study showed the relevance of enzymes 

involved in biosynthesis and modification of lipids. It will be interesting to further study the impact 

of other lipid synthesis pathways, phospholipid-modifying enzymes, and lipid transporters on the 

replication of C. trachomatis via siRNA-mediated gene silencing. 
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6 Appendix 

6.1 Supplemental material 

Table 6-1. Dissociation constants of Tarp SH2 interactions. Peptides were synthesized as nonphosphorylated, singly, or 

doubly phosphorylated variants. Amino acid sequence of peptides is given in the footnotes. Phosphorylation is indicated by 

an X. Dissociation constants KD (nM) of peptide/domain interactions are shown in the table. Each peptide was incubated 

twice with an array (KD1, KD2). Only domains giving an interaction value in both experiments were included in the 

interaction map, as a mean of the two values. Blank cells indicate that the KD was below the 2 µM threshold. 

    Peptide 1a Peptide 2b Peptide 3c Peptide 4d Peptide 5e Peptide 6f Peptide 7g Peptide 8h 

Number Name KD1 
(nM) 

KD2 
(nM) 

KD1 
(nM) 

KD2 
(nM) 

KD1 
(nM) 

KD2 
(nM) 

KD1 
(nM) 

KD2 
(nM) 

KD1 
(nM) 

KD2 
(nM) 

KD1 
(nM) 

KD2 
(nM) 

KD1 
(nM) 

KD2 
(nM) 

KD1 
(nM) 

KD2 
(nM) 

SH2#1 PIK3R1-N       1563 360 310     745   

SH2#2 PIK3R1-C         922    542    

SH2#3 PIK3R1-NC      59  988 1264 532    990   

SH2#97 PIK3R3-N  1827   715 847  798 867 409  913  1225   

SH2#106 PIK3R3-NC 1919    206 804 1054 1048 417 459 765  860 1424   

SH2#99 PIK3R2-N     394 494 428 495 247 202   886 841   

SH2#107 PIK3R2-NC  19     647 1089         

SH2#102 ABL2 82 627 624 521 5 48 12 22 14 16 126 115 8 6 873 777 

SH2#46 ABL1 1724 657   796 531  1055 758 330 1586 1917  295   

SH2#10 FGR     327 409 622 333 360 292 1049  930 663   

SH2#15 SRC              713   

SH2#120 SYK-NC 1541    152 304 175 235 297 225 1996  672 597   

SH2#19 LYN       1402          

SH2#69 FER      354    847    524   

SH2#88 HCK     903 778 1101 1675 183 245   917 893   

SH2#109 LCK         1623 1523    1847   

SH2#95 FES     1429            

SH2#37 YES1  1954   1800 518 787 524 567 570    21   

SH2#5 PLCG1-C              1872   

SH2#115 PLCG2-C          1548       

SH2#116 PLCG2-NC      942 1748 458    269     

SH2#11 GRB2     815 179 12  1125 357       

SH2#63 GRB7        1946         

SH2#94 GRB10       1284      433    
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SH2#13 CRK  206   1029  1487  1569 1262       

SH2#45 CRKL 1037 454   364 505 1119 1853  105    1707   

SH2#14 NCK1     494    1893     954   

SH2#26 NCK2  1819   344 219 110  159 282   365 156   

SH2#9 PTPN11-NC       1867          

SH2#72 APS        1945         

SH2#84 SH3BP2     4  907 1949 988 926       

SH2#61 LNK  969   1835  1127  1653 1524       

SH2#112 SH2B  843               

SH2#51 SHC1 163 117 1396 1708 8 35  518 216 115  1672 21 39   

SH2#65 SHC3 880 652    163 1234 1675 466 935    286   

SH2#91 JAK3         1804 1485       

SH2#39 BRDG1              1655   

SH2#49 RIN1  1437               

SH2#50 SH2D3A         1140        

SH2#113 RASA1-N 1029 1669   71 73 77 56 30 88 933 626 77 133   

SH2#114 RASA1-NC     1766            

SH2#110 SH2D2A         1253        

SH2#111 SH2D3C    1242     1223  622   2   

SH2#20 VAV1        1600 1416 1632       

SH2#28 VAV2     167  84 505 32 28  1417 141 212   

SH2#67 PTPN6-C          1069  1397     

SH2#96 CTEN     323  1997  523 1053       

SH2#59 E138606   1954 1913       1246 1373     

SH2#83 E105251          1397       

SH2#125 SHB   1426  1052  789 954   943      

SH2#25 TNS     1793            

SH2#66 TENC1 697    476 915   675 1029       

SH2#21 TENS1          1799       

SH2#A CBL     1824      1688      

STAT2 STAT2          949       

PTB#22 DOK4     1538      1386      

PTB#24 IRS1         809 953       

PTB#32 GULP1     1887            

PTB#44 DOK5L         519        

 
a Peptide 1, amino acid sequence EPIRTTENIXESIGGSRT, C. trachomatis serovar D  
b Peptide 2, amino acid sequence EPIRTTENIYESIGGSRT, C. trachomatis serovar D 
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c Peptide 3, amino acid sequence EPISTTENIXENIYESID, C. trachomatis serovar L2 
d Peptide 4, amino acid sequence EPISTTENIYENIXESID, C. trachomatis serovar L2 
e Peptide 5, amino acid sequence EPISTTENIXENIXESID, C. trachomatis serovar L2 
f Peptide 6, amino acid sequence EPISTTENIYENIYESID, C. trachomatis serovar L2 
g Peptide 7, amino acid sequence EPISTTENIXESIDDSST, C. trachomatis serovar L2 
h Peptide 8, amino acid sequence EPISTTENIYESIDDSST, C. trachomatis serovar L2 

X = phosphotyrosine 

Table 6-2. Infection-dependently regulated genes. List of genes regulated in an infection-dependent manner. Genes are 

sorted according to their fold regulation. A 1.6-fold expression cutoff was taken as selection criterion. 

Gene identifier Gene name Full name Fold change p-value 

NM_004267 CHST2 CHST2,C6ST 4.16 3.95E-13 

NM_001657 AREG AREG,amphiregulin (schwannoma-derived growth factor) 3.79 0.00E+00 

NM_012242 DKK1 DKK1,SK,DKK-1 3.53 0.00E+00 

NM_001946 DUSP6 DUSP6,dual specificity phosphatase 6 3.11 1.16E-13 

THC1837102 THC1837102 THC1837102 2.78 1.20E-04 

NM_004419 DUSP5 DUSP5,dual specificity phosphatase 5 2.75 6.15E-36 

XM_379108 LOC400969 LOC400969 2.74 6.33E-21 

M57765 IL11 IL11,AGIF,IL-11 2.72 0.00E+00 

BC037430 PHLDA1 PHLDA1,PHRIP,TDAG51,DT1P1B11,MGC131738 2.71 0.00E+00 

THC1870278 THC1870278 THC1870278 2.59 3.71E-08 

BC018929 PHLDA1 PHLDA1,PHRIP,TDAG51,DT1P1B11,MGC131738 2.42 0.00E+00 

U17077 MALL MALL,BENE,MGC4419 2.37 1.44E-12 

NM_001432 EREG EREG,ER 2.33 3.48E-11 

NM_013409 FST FST,FS 2.32 1.38E-33 

NM_005114 HS3ST1 HS3ST1,heparan sulfate (glucosamine) 3-O-sulfotransferase 1 2.29 2.75E-19 

NM_001993 F3 F3,coagulation factor III (thromboplastin, tissue factor) 2.27 0.00E+00 

NM_007350 PHLDA1 PHLDA1,PHRIP,TDAG51,DT1P1B11,MGC131738 2.26 7.99E-40 

NM_005686 SOX13 SOX13,ICA12,Sox-13,MGC117216,SRY-box 13 2.25 3.42E-25 

NM_003633 ENC1 ENC1,NRPB,CCL28,ENC-1,PIG10,TP53I10,FLJ39259 2.24 1.33E-14 

AF220656 PHLDA1 PHLDA1,pleckstrin homology-like domain, family A, member 1 2.23 6.38E-10 

NM_005490 SH2D3A SH2D3A,NSP1 2.22 8.74E-03 

NM_032270 LRRC8C LRRC8C,AD158,FAD158,MGC138551,DKFZp586J1119 2.20 5.49E-40 

NM_139314 ANGPTL4 ANGPTL4,NL2,ARP4,FIAF,PGAR,HFARP,pp1158,ANGPTL2 2.13 1.14E-02 

XM_370948 SBK1 SBK1 2.11 5.75E-03 

BC042545 RAB22A RAB22A,MGC16770 2.06 3.38E-06 

AY049781 ENC1 ENC1,NRPB,CCL28,ENC-1,PIG10,TP53I10,FLJ39259 2.05 3.56E-19 

A_32_P4882 A_32_P4882 A_32_P4882 2.04 2.09E-16 
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NM_013940 OR10H1 OR10H1 2.03 3.33E-11 

NM_006504 PTPRE PTPRE,protein tyrosine phosphatase, receptor type, E 2.03 1.22E-26 

NM_000584 IL8 IL8,interleukin 8 2.03 3.00E-05 

AK074235 B3GNT5 B3GNT5,B3GN-T5,beta3Gn-T5 1.99 9.98E-32 

BX325074 VASP VASP 1.99 3.00E-05 

NM_018948 ERRFI1 ERRFI1,MIG6,RALT,MIG-6,GENE-33 1.98 2.81E-41 

NM_000080 CHRNE CHRNE,ACHRE,CMS1D,CMS1E,CMS2A,FCCMS,SCCMS 1.97 3.46E-03 

NM_023016 C2orf26 C2orf26 1.97 3.36E-18 

NM_001671 ASGR1 ASGR1,asialoglycoprotein receptor 1 1.93 1.22E-02 

D86519 NPY6R NPY6R,neuropeptide Y receptor Y6 (pseudogene) 1.93 4.84E-02 

NM_005952 MT1X MT1X,MT1,MT-1l 1.90 4.43E-31 

NM_139172 MDAC1 MDAC1 1.89 5.59E-20 

NM_003266 TLR4 TLR4,TOLL,CD284,hToll 1.89 7.80E-04 

ENST00000322282 ENST00000322282 ENST00000322282 1.89 4.77E-19 

AK123439 AK123439 AK123439 1.89 1.11E-02 

NM_130901 OTUD7A OTUD7A,OTUD7,C15orf16,CEZANNE2 1.89 8.90E-03 

THC1862126 THC1862126 THC1862126 1.89 1.32E-02 

THC1847096 THC1847096 THC1847096 1.87 1.94E-17 

NM_004431 EPHA2 EPHA2,EphA2 1.86 4.89E-21 

THC1935995 THC1935995 THC1935995 1.85 6.15E-03 

AK024943 USH1C USH1C,PDZ73,AIE-75,DFNB18,PDZ-45,PDZ-73,NY-CO-37,NY-CO-38,ush1cpst,PDZ-73/NY-CO-38 1.83 3.67E-02 

NM_003631 PARG PARG,poly (ADP-ribose) glycohydrolase 1.83 2.94E-03 

A_24_P797366 A_24_P797366 A_24_P797366 1.83 7.11E-06 

BC035496 CITED4 CITED4 1.83 2.74E-08 

NM_002923 RGS2 RGS2,regulator of G-protein signalling 2, 24 kDa 1.82 1.05E-07 

NM_002017 FLI1 FLI1,Friend leukemia virus integration 1 1.81 7.00E-05 

THC1993781 THC1993781 THC1993781 1.80 1.89E-02 

BC016648 FOSL1 FOSL1,FRA1,fra-1 1.79 8.12E-25 

NM_144652 LETM2 LETM2,FLJ25409 1.79 8.14E-09 

NM_000170 GLDC GLDC,glycine dehydrogenase (decarboxylating, glycine decarboxylase, glycine cleavage system protein P) 1.79 4.00E-04 

NM_152594 SPRED1 SPRED1,FLJ33903 1.79 4.90E-04 

THC1833111 THC1833111 THC1833111 1.77 7.28E-08 

BC063316 FBXL17 FBXL17,Fbl17,Fbx13,FBXO13,DKFZp434C1715 1.76 5.34E-09 

AL136788 C3orf31 C3orf31,MGC16471,DKFZp434E0519 1.76 7.10E-06 

A_23_P208579 A_23_P208579 A_23_P208579 1.76 1.63E-03 

NM_001945 DTR DTR,diphtheria toxin receptor (heparin-binding epidermal growth factor-like growth factor) 1.76 4.53E-13 
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NM_000963 PTGS2 PTGS2,prostaglandin-endoperoxide synthase 2 (prostaglandin G/H synthase and cyclooxygenase) 1.76 6.27E-19 

AF333388 LOC645745 LOC645745 1.75 2.11E-06 

A_32_P101073 A_32_P101073 A_32_P101073 1.75 2.84E-08 

NM_014992 DAAM1 DAAM1,KIAA0666 1.75 2.32E-42 

AK002195 ARHGAP18 ARHGAP18,MacGAP,FLJ25728,MGC126757,MGC138145,bA307O14.2 1.75 8.90E-10 

NM_002185 IL7R IL7R,interleukin 7 receptor 1.74 8.17E-20 

THC1892644 THC1892644 THC1892644 1.73 3.76E-15 

NM_024827 HDAC11 HDAC11,histone deacetylase 11 1.73 1.69E-02 

NM_174945 ZNF575 ZNF575,FLJ32567 1.72 4.32E-07 

NM_145110 MAP2K3 MAP2K3,MEK3,MKK3,MAPKK3,PRKMK3 1.72 1.26E-12 

AK056774 H19 H19,ASM,BWS,ASM1,MGC4485,PRO2605,D11S813E,predicted protein of HQ2605 1.72 1.50E-02 

NM_144777 SCEL SCEL,FLJ21667,MGC22531 1.71 6.75E-13 

AB058715 CDH23 CDH23,USH1D,DFNB12,FLJ00233,FLJ36499,KIAA1774,KIAA1812,MGC102761,DKFZp434P2350 1.71 4.89E-02 

A_32_P104469 A_32_P104469 A_32_P104469 1.71 5.09E-08 

BC015940 NT5E NT5E,NT,eN,NT5,NTE,eNT,CD73,E5NT 1.70 5.14E-24 

NM_006465 ARID3B ARID3B,BDP,DRIL2 1.70 4.40E-16 

NM_004864 PLAB PLAB,prostate differentiation factor 1.69 1.08E-12 

NM_032933 C18orf45 C18orf45,FLJ44259,MGC11386,MGC138577 1.68 2.30E-04 

NM_032181 FLJ13391 FLJ13391,hypothetical protein FLJ13391 1.68 2.28E-15 

NM_003311 PHLDA2 PHLDA2,IPL,BRW1C,BWR1C,HLDA2,TSSC3 1.68 1.42E-15 

NM_001511 CXCL1 CXCL1,chemokine (C-X-C motif) ligand 1 (melanoma growth stimulating activity, alpha) 1.67 5.88E-24 

NM_002480 PPP1R12A PPP1R12A,protein phosphatase 1, regulatory (inhibitor) subunit 12A 1.67 1.39E-06 

X97261 MT1L MT1L,MT1,MTF,MT1R,metallothionein 1R 1.67 5.88E-25 

THC1950983 THC1950983 THC1950983 1.66 4.00E-05 

NM_016643 LOC51333 LOC51333 1.66 4.66E-03 

AF406557 PTPRE PTPRE,PTPE,HPTPE,DKFZp313F1310,R-PTP-EPSILON 1.66 1.97E-18 

NM_001394 DUSP4 DUSP4,TYP,HVH2,MKP2,MKP-2 1.66 1.03E-09 

NM_005950 MT1G MT1G,MT1,MT1K,MGC12386 1.66 4.65E-34 

AL832345 PRKCE PRKCE,PKCE,MGC125656,MGC125657,nPKC-epsilon 1.66 1.16E-12 

NM_018413 CHST11 CHST11,C4ST,C4ST1,C4ST-1,HSA269537 1.66 1.14E-20 

BC017197 MCL1 MCL1,myeloid cell leukemia sequence 1 (BCL2-related) 1.65 1.57E-08 

NM_203349 SHC4 SHC4,RaLP,MGC34023 1.65 4.50E-02 

BC033310 GDA GDA,CYPIN,GUANASE,MGC9982,NEDASIN,KIAA1258 1.65 2.82E-11 

AK058031 TGM2 TGM2,TG2,TGC 1.65 1.08E-11 

NM_020803 KLHL8 KLHL8,FLJ46304,KIAA1378 1.65 2.07E-03 

A_32_P192044 A_32_P192044 A_32_P192044 1.65 9.65E-03 
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AY358798 PHGDHL1 PHGDHL1,FLJ26351,FLJ30001,FLJ30548,FLJ42413,MGC90487 1.65 3.52E-02 

NM_002999 SDC4 SDC4,syndecan 4 (amphiglycan, ryudocan) 1.64 1.57E-14 

AK093501 RC3H1 RC3H1,RNF198,KIAA2025,RP5-1198E17.5 1.64 1.79E-06 

NM_005946 MT1A MT1A,MT1,MTC,MT1S,MGC32848 1.63 3.80E-08 

ENST00000316643 ENST00000316643 ENST00000316643 1.63 4.02E-03 

NM_015472 WWTR1 WWTR1,TAZ,DKFZP586I1419 1.63 1.57E-06 

THC1946380 THC1946380 THC1946380 1.62 5.00E-05 

A_24_P187626 A_24_P187626 A_24_P187626 1.62 1.95E-17 

BC007034 MT2A MT2A,MT2 1.62 7.25E-19 

NM_005556 KRT7 KRT7,keratin 7 1.62 2.66E-08 

NM_174953 ATP2A3 ATP2A3,SERCA3 1.62 1.07E-06 

NM_001986 ETV4 ETV4,E1AF,PEA3,E1A-F,PEAS3 1.61 1.06E-03 

NM_000490 AVP AVP,arginine vasopressin (neurophysin II, antidiuretic hormone, diabetes insipidus, neurohypophyseal) 1.61 8.08E-03 

NM_033306 CASP4 CASP4,caspase 4, apoptosis-related cysteine protease 1.61 8.08E-15 

NM_005285 NPBWR1 NPBWR1,GPR7,MGC129755 1.61 1.40E-04 

NM_153344 C6orf141 C6orf141,MGC46457 1.61 2.04E-15 

BC007242 ETV4 ETV4,E1AF,PEA3,E1A-F,PEAS3 1.61 1.40E-02 

NM_003028 SHB SHB,RP11-3J10.8 1.61 2.42E-12 

NM_032407 PCDHGC5 PCDHGC5,MGC138286,MGC138288,PCDH-GAMMA-C5 1.60 9.57E-06 

BC024020 TMEM49 TMEM49,VMP1,DKFZP566I133 1.60 5.31E-03 

BM701491 LOC145853 LOC145853 1.60 2.86E-02 

NM_014331 SLC7A11 SLC7A11,xCT,CCBR1 1.60 1.41E-02 

NM_005953 MT2A MT2A,MT2 1.60 2.99E-37 

AJ243670 UBAP2L UBAP2L,NICE-4,FLJ42300,KIAA0144 1.60 4.35E-06 

NM_053056 CCND1 CCND1,cyclin D1 (PRAD1: parathyroid adenomatosis 1) 1.60 1.84E-11 

THC2004644 THC2004644 THC2004644 -1.60 1.80E-04 

AW901958 PRKCB1 PRKCB1,PKCB,PRKCB,PRKCB2,MGC41878,PKC-beta -1.61 1.01E-03 

A_32_P231250 A_32_P231250 A_32_P231250 -1.61 2.45E-02 

AK123333 AK123333 AK123333 -1.61 4.51E-06 

THC1910570 THC1910570 THC1910570 -1.61 8.01E-06 

AF086541 LOC92196 LOC92196 -1.61 9.43E-03 

AK097640 TPRX1 TPRX1,TPRX,FLJ40321 -1.62 1.08E-03 

THC2000697 THC2000697 THC2000697 -1.62 3.00E-04 

NM_020970 KIAA1641 KIAA1641,FLJ21281 -1.62 1.20E-04 

BF592593 GRIN2D GRIN2D,EB11,NMDAR2D -1.62 2.00E-05 

A_32_P233049 A_32_P233049 A_32_P233049 -1.62 3.90E-02 
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NM_007034 DNAJB4 DNAJB4,DnaJ (Hsp40) homolog, subfamily B, member 4 -1.62 4.39E-17 

AK024270 KLHL24 KLHL24,DRE1,FLJ25796 -1.62 1.30E-04 

BC013024 LOC154822 LOC154822 -1.62 8.10E-14 

A_24_P230100 A_24_P230100 A_24_P230100 -1.62 4.82E-06 

BI517435 BI517435 BI517435 -1.63 6.58E-03 

NM_058168 GDEP GDEP -1.63 1.72E-02 

AF086297 NBR2 NBR2,MGC104305,DKFZp686F081 -1.64 3.55E-08 

NM_153008 FLJ30277 FLJ30277,FLJ30278 -1.64 1.71E-02 

NM_016188 ACTL6B ACTL6B,ACTL6,BAF53B -1.64 2.50E-04 

A_32_P133464 A_32_P133464 A_32_P133464 -1.64 3.60E-15 

A_24_P178475 A_24_P178475 A_24_P178475 -1.64 2.03E-06 

AK056190 DFNB31 DFNB31,WHRN,CIP98,KIAA1526,RP11-9M16.1,DKFZP434N014 -1.64 2.08E-07 

BF897263 BF897263 BF897263 -1.65 1.10E-04 

AL833897 AL833897 AL833897 -1.65 8.03E-07 

AK058070 MDH1B MDH1B,FLJ25341,RP11-95H11 -1.66 2.93E-03 

NM_153768 CABYR CABYR,CBP86,FSP-2,MGC9117 -1.67 7.06E-03 

AB037793 USP35 USP35 -1.67 3.08E-21 

NM_024584 FLJ13646 FLJ13646 -1.67 1.21E-07 

NM_004821 HAND1 HAND1,Hxt,eHand,Thing1 -1.67 4.10E-02 

AL137350 FAM44A FAM44A,FLJ33215,KIAA1327 -1.68 2.10E-04 

THC1848900 THC1848900 THC1848900 -1.68 7.80E-04 

NM_033427 CTTNBP2 CTTNBP2,Orf4,C7orf8,CORTBP2,FLJ34229,KIAA1758,MGC104579 -1.68 4.63E-06 

AK124638 PLCXD3 PLCXD3 -1.69 1.23E-17 

A_24_P110521 A_24_P110521 A_24_P110521 -1.69 5.00E-05 

A_32_P215003 A_32_P215003 A_32_P215003 -1.70 3.76E-03 

BE904671 EPHA5 EPHA5,CEK7,EHK1,HEK7,TYRO4 -1.71 6.77E-16 

ENST00000334819 ENST00000334819 ENST00000334819 -1.71 4.25E-06 

AK074353 HBP1 HBP1,FLJ16340 -1.71 2.05E-19 

THC1933749 THC1933749 THC1933749 -1.71 8.03E-03 

NM_006813 PROL2 PROL2,proline rich 2 -1.72 3.90E-04 

NM_002133 HMOX1 HMOX1,heme oxygenase (decycling) 1 -1.72 6.51E-10 

BU729607 HMGB2 HMGB2,HMG2 -1.73 1.64E-03 

NM_005279 GPR1 GPR1 -1.73 3.00E-05 

AF080397 FZR1 FZR1,FZR,CDH1,FZR2,HCDH,HCDH1,CDC20C,KIAA1242 -1.73 3.04E-10 

A_32_P117453 A_32_P117453 A_32_P117453 -1.73 2.00E-05 

ENST00000328259 ENST00000328259 ENST00000328259 -1.75 2.83E-06 
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NM_152405 JMY JMY,FLJ37870 -1.76 3.47E-07 

M76744 CEACAM1 CEACAM1,BGP,BGP1,BGPI -1.77 4.49E-08 

THC1859333 THC1859333 THC1859333 -1.77 1.00E-04 

A_32_P110042 A_32_P110042 A_32_P110042 -1.77 6.00E-05 

THC1827959 THC1827959 THC1827959 -1.78 3.04E-03 

NM_006238 PPARD PPARD,FAAR,NUC1,NUCI,NR1C2,NUCII,PPARB,MGC3931,PPAR-beta -1.78 1.17E-03 

A_32_P61538 A_32_P61538 A_32_P61538 -1.79 2.90E-04 

BC040628 GTF2A1 GTF2A1,TF2A1,TFIIA,MGC129969,MGC129970 -1.82 9.50E-04 

A_32_P213543 A_32_P213543 A_32_P213543 -1.83 1.41E-02 

A_32_P97536 A_32_P97536 A_32_P97536 -1.84 4.74E-08 

A_23_P108534 A_23_P108534 A_23_P108534 -1.85 2.62E-03 

NM_024859 FLJ21687 FLJ21687,JM10,MGC138889 -1.87 7.03E-03 

M96843 ID2B ID2B -1.88 2.15E-10 

THC1826185 THC1826185 THC1826185 -1.88 6.30E-04 

NM_153032 FLJ32065 FLJ32065,MGC90301 -1.89 1.79E-07 

NM_000459 TEK TEK,TEK tyrosine kinase, endothelial (venous malformations, multiple cutaneous and mucosal) -1.90 3.00E-05 

NM_014848 SV2B SV2B,synaptic vesicle glycoprotein 2B -1.91 3.57E-37 

A_32_P73707 A_32_P73707 A_32_P73707 -1.91 9.40E-04 

NM_182522 FAM19A4 FAM19A4,TAFA4,TAFA-4,FLJ25161 -1.91 2.44E-02 

AF251079 DACT1 DACT1,DPR1,FRODO,HDPR1,DAPPER,THYEX3,DAPPER1 -1.92 3.00E-05 

NM_001710 BF BF,B-factor, properdin -1.96 1.43E-17 

AK091057 LOC285535 LOC285535 -1.96 1.17E-06 

NM_001964 EGR1 EGR1,early growth response 1 -1.97 2.13E-07 

AB002297 DOCK3 DOCK3,PBP,MOCA,KIAA0299 -1.98 1.12E-03 

BX091616 BX091616 BX091616 -2.00 1.82E-03 

NM_139241 FGD4 FGD4,FRABP,FRABIN,ZFYVE6,MGC57222,DKFZp313E1818 -2.00 1.59E-08 

AK057247 NEK10 NEK10,FLJ32685 -2.00 2.22E-15 

AK123235 CCDC108 CCDC108,MGC35338,DKFZp434O0527 -2.02 2.47E-11 

ENST00000309333 ENST00000309333 ENST00000309333 -2.02 1.03E-06 

AF152502 PCDHB9 PCDHB9,PCDH3H,MGC119555,MGC119556,PCDH-BETA9 -2.05 1.43E-07 

AK023134 ECAT8 ECAT8,FLJ13072 -2.07 2.45E-08 

NM_006308 HSPB3 HSPB3,heat shock 27 kDa protein 3 -2.07 0.00E+00 

AF086511 AF086511 AF086511 -2.28 1.79E-10 

NM_033503 BMF BMF,FLJ00065 -2.44 2.01E-09 

NM_001956 EDN2 EDN2,endothelin 2 -2.94 0.00E+00 
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Table 6-3. SHC1-dependently regulated genes. List of genes regulated in an SHC1-dependent manner. Genes are sorted 

according to their fold regulation. A 1.6-fold expression cutoff was taken as selection criterion. 

Gene identifier Gene name Full name Fold change p-value 

NM_033503 BMF BMF,FLJ00065 3.15 6.73E-14 

NM_031418 C11orf25 C11orf25,chromosome 11 open reading frame 25 2.74 7.00E-05 

NM_006919 SERPINB3 SERPINB3,serine (or cysteine) proteinase inhibitor, clade B (ovalbumin), member 3 2.63 3.21E-13 

NM_005994 TBX2 TBX2,T-box 2 2.51 0.00E+00 

NM_153032 FLJ32065 FLJ32065,MGC90301 2.41 2.94E-16 

NM_025212 CXXC4 CXXC4,IDAX 2.37 2.79E-03 

THC1819187 THC1819187 THC1819187 2.34 2.30E-04 

NM_001964 EGR1 EGR1,early growth response 1 2.32 7.84E-42 

NM_021995 UTS2 UTS2,UII,U-II,UCN2,PRO1068 2.28 1.20E-04 

NM_002974 SERPINB4 SERPINB4,PI11,SCCA1,SCCA2,LEUPIN,SCCA-2 2.28 2.17E-22 

BU729607 HMGB2 HMGB2,HMG2 2.21 5.58E-08 

NM_000550 TYRP1 TYRP1,tyrosinase-related protein 1 2.18 3.60E-04 

NM_139284 LGI4 LGI4,LGIL3 2.16 7.70E-11 

BX094364 BX094364 BX094364 2.07 5.37E-03 

ENST00000333984 ENST00000333984 ENST00000333984 2.03 1.00E-05 

AF220656 PHLDA1 PHLDA1,pleckstrin homology-like domain, family A, member 1 2.02 1.79E-10 

BC018929 PHLDA1 PHLDA1,PHRIP,TDAG51,DT1P1B11,MGC131738 2.00 1.57E-23 

A_23_P211468 A_23_P211468 A_23_P211468 2.00 3.00E-05 

AK023629 AK023629 AK023629 1.98 1.78E-08 

NM_013409 FST FST,FS 1.98 1.04E-09 

AK001987 FLJ11125 FLJ11125 1.98 9.49E-08 

AB007870 NUPL1 NUPL1,PRO2463,KIAA0410 1.98 5.13E-11 

NM_002546 TNFRSF11B TNFRSF11B,tumor necrosis factor receptor superfamily, member 11b (osteoprotegerin) 1.97 1.66E-20 

A_32_P180538 A_32_P180538 A_32_P180538 1.95 7.67E-03 

NM_000029 AGT 
AGT,angiotensinogen (serine (or cysteine) proteinase inhibitor, clade A (alpha-1 antiproteinase, 
antitrypsin), member 8) 1.92 9.91E-21 

NM_012258 HEY1 HEY1,CHF2,OAF1,HERP2,HESR1,HRT-1,MGC1274 1.92 4.25E-41 

NM_203349 SHC4 SHC4,RaLP,MGC34023 1.91 1.22E-17 

NM_000104 CYP1B1 CYP1B1,cytochrome P450, family 1, subfamily B, polypeptide 1 1.90 6.00E-05 

NM_016040 TMED5 TMED5,CGI-100,RP5-976O13.2 1.88 0.00E+00 

THC1910374 THC1910374 THC1910374 1.88 4.67E-19 

NM_003897 IER3 IER3,DIF2,IEX1,PRG1,DIF-2,GLY96,IEX-1,IEX-1L 1.87 7.31E-09 

NM_000459 TEK TEK,TEK tyrosine kinase, endothelial (venous malformations, multiple cutaneous and mucosal) 1.87 9.24E-07 
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NM_001242 TNFRSF7 TNFRSF7,tumor necrosis factor receptor superfamily, member 7 1.85 2.40E-04 

AB028957 SATB2 SATB2,FLJ21474,FLJ32076,KIAA1034,MGC119474,MGC119477 1.84 5.50E-07 

NM_024680 E2F8 E2F8,FLJ23311 1.84 2.99E-13 

THC1877698 THC1877698 THC1877698 1.84 1.44E-13 

BC023566 RASEF RASEF,RAB45,FLJ31614 1.83 2.00E-05 

NM_006216 SERPINE2 SERPINE2,GDN,PI7,PN1,PNI 1.82 2.05E-20 

NM_002314 LIMK1 LIMK1,LIM domain kinase 1 1.82 0.00E+00 

NM_012080 FAM16AX FAM16AX,family with sequence similarity 16, member A, X-linked 1.81 6.37E-36 

THC2005782 THC2005782 THC2005782 1.81 3.48E-08 

AK024362 LOC147650 LOC147650,MGC125919,MGC125920 1.81 0.00E+00 

ENST00000332248 ENST00000332248 ENST00000332248 1.79 2.26E-02 

NM_145056 MGC15476 MGC15476 1.79 6.00E-05 

NM_001047 SRD5A1 
SRD5A1,steroid-5-alpha-reductase, alpha polypeptide 1 (3-oxo-5 alpha-steroid delta 4-dehydrogenase 
alpha 1) 1.78 2.76E-24 

NM_017933 FLJ20701 FLJ20701,HMFN2073 1.78 3.95E-28 

AL832448 SLC2A14 SLC2A14,GLUT14 1.77 1.23E-02 

NM_004350 RUNX3 RUNX3,AML2,CBFA3,PEBP2aC,FLJ34510 1.77 4.72E-13 

NM_015115 DCUN1D4 DCUN1D4,KIAA0276 1.77 5.94E-17 

NM_006469 IVNS1ABP 
IVNS1ABP,ND1,NS-1,NS1BP,FLARA3,NS1-BP,HSPC068,FLJ10069,FLJ10411,FLJ10962,FLJ35593,KIAA0850, 
DKFZp686K06216 1.77 7.50E-22 

A_32_P129689 A_32_P129689 A_32_P129689 1.77 4.00E-05 

NM_005114 HS3ST1 HS3ST1,heparan sulfate (glucosamine) 3-O-sulfotransferase 1 1.75 1.77E-28 

NM_005931 MICB MICB,MHC class I polypeptide-related sequence B 1.75 7.73E-08 

NM_001511 CXCL1 CXCL1,chemokine (C-X-C motif) ligand 1 (melanoma growth stimulating activity, alpha) 1.75 1.18E-09 

A_24_P384029 A_24_P384029 A_24_P384029 1.75 6.72E-23 

BC005178 HES1 HES1,HHL,HRY,HES-1,FLJ20408 1.75 1.68E-09 

A_32_P146169 A_32_P146169 A_32_P146169 1.75 2.15E-02 

NM_007329 DMBT1 DMBT1,GP340,muclin 1.74 3.16E-07 

THC1881984 THC1881984 THC1881984 1.73 5.52E-12 

A_32_P27991 A_32_P27991 A_32_P27991 1.73 3.20E-03 

AL832945 LOC284262 LOC284262 1.72 5.59E-09 

BC018658 REEP3 REEP3,C10orf74 1.72 0.00E+00 

AF085962 AF085962 AF085962 1.72 2.50E-03 

A_24_P1873 A_24_P1873 A_24_P1873 1.71 1.85E-02 

BC044246 KIAA1913 KIAA1913,TTMC 1.71 2.08E-06 

AB037855 KIAA1434 KIAA1434,FLJ11085,MGC26147,RP5-1022P6.2 1.71 1.00E-05 

NM_080593 HIST1H2BK HIST1H2BK,H2B/S,H2BFT,H2BFAiii,MGC131989 1.70 6.21E-11 
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BC039118 STX6 STX6 1.70 6.62E-13 

NM_002280 KRTHA5 KRTHA5,HA5,Ha-5,hHa5 1.70 2.10E-04 

AK095176 C10orf39 C10orf39,FLJ37857 1.70 1.87E-22 

BC007329 TLE6 TLE6,GRG6,FLJ14009,MGC14966 1.70 1.42E-03 

A_32_P85360 A_32_P85360 A_32_P85360 1.70 1.39E-02 

NM_018653 GPRC5C GPRC5C,RAIG3,RAIG-3,MGC131820 1.69 1.80E-04 

AL359062 COL8A1 COL8A1,MGC9568 1.69 3.41E-16 

AK093577 MKL2 MKL2,MRTF-B,NPD001,FLJ31823,DKFZp686J1745 1.69 1.88E-16 

NM_032995 ARHGEF4 ARHGEF4,ASEF,GEF4,STM6 1.68 3.23E-11 

NM_000067 CA2 CA2,CAII,Car2,CA II,CA-II 1.68 1.88E-06 

NM_152336 FLJ32310 FLJ32310 1.68 1.50E-04 

THC1982550 THC1982550 THC1982550 1.68 3.00E-05 

A_32_P71768 A_32_P71768 A_32_P71768 1.68 1.00E-05 

A_32_P75141 A_32_P75141 A_32_P75141 1.68 1.85E-27 

NM_003483 HMGA2 HMGA2,BABL,LIPO,HMGIC,HMGI-C 1.68 5.86E-03 

A_32_P225328 A_32_P225328 A_32_P225328 1.68 4.65E-15 

NM_021205 RHOU RHOU,ARHU,WRCH1,hG28K,CDC42L1,FLJ10616,DJ646B12.2,fJ646B12.2 1.68 9.65E-09 

NM_004460 FAP FAP,fibroblast activation protein, alpha 1.68 3.59E-37 

U83115 AIM1 AIM1,absent in melanoma 1 1.67 3.89E-08 

NM_006202 PDE4A PDE4A,phosphodiesterase 4A, cAMP-specific (phosphodiesterase E2 dunce homolog, Drosophila) 1.67 7.14E-13 

AV756170 RPS11 RPS11 1.67 3.95E-03 

AK055368 ETV1 ETV1,ER81,MGC104699,MGC120533,MGC120534,DKFZp781L0674 1.67 7.28E-03 

NM_012285 KCNH4 KCNH4,potassium voltage-gated channel, subfamily H (eag-related), member 4 1.67 2.70E-03 

BC037430 PHLDA1 PHLDA1,PHRIP,TDAG51,DT1P1B11,MGC131738 1.67 6.92E-14 

NM_002026 FN1 FN1,fibronectin 1 1.67 8.86E-21 

A_24_P490704 A_24_P490704 A_24_P490704 1.66 1.83E-06 

NM_006186 NR4A2 NR4A2,nuclear receptor subfamily 4, group A, member 2 1.66 4.57E-06 

NM_016122 NY-REN-58 NY-REN-58,NY-REN-58 antigen 1.66 3.54E-13 

THC1949165 THC1949165 THC1949165 1.66 3.03E-10 

THC1816039 THC1816039 THC1816039 1.65 3.00E-05 

AK094718 FLJ22536 FLJ22536,FLJ12803 1.65 1.01E-25 

NM_005269 GLI GLI,glioma-associated oncogene homolog (zinc finger protein) 1.65 2.08E-02 

A_32_P36412 A_32_P36412 A_32_P36412 1.64 9.33E-06 

NM_003020 SGNE1 SGNE1,secretory granule, neuroendocrine protein 1 (7B2 protein) 1.64 3.00E-05 

NM_001146 ANGPT1 ANGPT1,AGP1,AGPT,ANG1 1.64 3.15E-14 

THC1868308 THC1868308 THC1868308 1.64 1.76E-11 
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NM_144707 PROM2 PROM2,PROM-2,MGC138714 1.63 6.35E-03 

A_32_P155588 A_32_P155588 A_32_P155588 1.63 3.66E-02 

AK094629 AK094629 AK094629 1.63 5.80E-04 

NM_020432 PHTF2 PHTF2,FLJ33324,MGC86999,DKFZP564F013 1.63 1.19E-11 

NM_175061 JAZF1 JAZF1,TIP27,DKFZp761K2222 1.63 2.27E-06 

NM_024760 TLE6 TLE6,GRG6,FLJ14009,MGC14966 1.63 1.58E-06 

AF273047 GOLGA4 GOLGA4,GCP2,GOLG,p230,MU-RMS-40.18 1.63 6.98E-06 

NM_005252 FOS FOS,v-fos FBJ murine osteosarcoma viral oncogene homolog 1.63 3.00E-05 

NM_004117 FKBP5 FKBP5,FK506 binding protein 5 1.62 3.38E-03 

NM_015192 PLCB1 PLCB1,PLC-I,PI-PLC,PLC-154,FLJ45792 1.62 2.55E-12 

NM_006380 APPBP2 APPBP2,amyloid beta precursor protein (cytoplasmic tail) binding protein 2 1.62 2.15E-08 

NM_014454 PA26 PA26,p53 regulated PA26 nuclear protein 1.62 2.03E-34 

THC1808272 THC1808272 THC1808272 1.62 3.94E-15 

AF220047 C3orf10 C3orf10,MDS027,hHBrk1,HSPC300 1.62 1.87E-02 

AK093435 FLJ36116 FLJ36116 1.61 4.05E-03 

THC1924019 THC1924019 THC1924019 1.61 6.47E-09 

BU729734 MATR3 MATR3,MGC9105,KIAA0723,DKFZp686K0542,DKFZp686K23100 1.61 1.00E-04 

BM664049 NCF1 NCF1,NCF1A,NOXO2,p47phox,SH3PXD1A 1.61 5.20E-04 

THC1849267 THC1849267 THC1849267 1.61 4.50E-06 

NM_020200 PRTFDC1 PRTFDC1,HHGP,FLJ11888 1.61 5.47E-16 

NM_003272 GPR137B GPR137B,TM7SF1 1.61 2.60E-04 

BC016285 PRKACB PRKACB,PKACB,MGC9320,MGC41879,DKFZp781I2452 1.61 1.10E-02 

BC007436 FAM44B FAM44B 1.60 1.23E-06 

AB007950 TMCC2 TMCC2,HUCEP11,FLJ38497,KIAA0481 1.60 3.37E-10 

NM_080741 NEU4 NEU4,MGC18222,MGC102757 1.60 3.34E-07 

NM_005388 PDCL PDCL,phosducin-like -1.60 2.46E-06 

NM_138432 SDSL SDSL,SDS-RS1 -1.60 1.25E-12 

NM_000224 KRT18 KRT18,keratin 18 -1.60 4.56E-14 

NM_018999 KIAA1128 KIAA1128,Gcap14,FLJ14262,FLJ25809,bA486O22.1 -1.60 6.61E-31 

AK024475 PLEKHG4 PLEKHG4,DKFZP434I216,puratrophin1 -1.60 1.59E-07 

NM_022445 TPK1 TPK1,PP20,HTPK1 -1.60 3.73E-02 

BG178211 BG178211 BG178211 -1.61 2.39E-09 

NM_001769 CD9 CD9,CD9 antigen (p24) -1.61 1.93E-13 

NM_024859 FLJ21687 FLJ21687,JM10,MGC138889 -1.61 2.55E-03 

NM_144722 FLJ23577 FLJ23577,FLJ23164,FLJ25395,KIAA1770,MGC102842 -1.61 5.42E-11 

NM_144603 NOXO1 NOXO1,P41NOX,P41NOXA,P41NOXB,P41NOXC,SH3PXD5,MGC20258 -1.61 2.48E-08 
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NM_018964 SLC37A1 SLC37A1,G3PP,FLJ22340 -1.61 1.86E-15 

ENST00000328614 ENST00000328614 ENST00000328614 -1.61 1.00E-05 

NM_022469 GREM2 GREM2,PRDC,DAND3,CKTSF1B2 -1.62 1.68E-02 

NM_017590 ZC3H7B ZC3H7B,RoXaN,FLJ13787,KIAA1031,DKFZp434K0920 -1.62 3.50E-04 

NM_181526 MYL9 MYL9,LC20,MLC2,MRLC1,MYRL2,MGC3505 -1.62 1.66E-08 

NM_003725 RODH RODH,3-hydroxysteroid epimerase -1.62 3.04E-08 

THC1893261 THC1893261 THC1893261 -1.62 1.54E-02 

NM_025149 FLJ20920 FLJ20920 -1.62 6.08E-06 

A_24_P686014 A_24_P686014 A_24_P686014 -1.62 7.00E-06 

NM_002646 PIK3C2B PIK3C2B,phosphoinositide-3-kinase, class 2, beta polypeptide -1.62 1.00E-05 

ENST00000329590 ENST00000329590 ENST00000329590 -1.62 1.70E-04 

NM_013404 MSLN MSLN,mesothelin -1.62 5.00E-05 

NM_000475 NR0B1 NR0B1,AHC,AHX,DSS,GTD,HHG,AHCH,DAX1,DAX-1,NROB1 -1.62 6.00E-05 

NM_000228 LAMB3 LAMB3,laminin, beta 3 -1.62 4.84E-16 

AL713754 DKFZp667M2411 DKFZp667M2411 -1.62 1.78E-18 

NM_005100 AKAP12 AKAP12,A kinase (PRKA) anchor protein (gravin) 12 -1.62 1.24E-06 

ENST00000327707 ENST00000327707 ENST00000327707 -1.62 6.12E-18 

A_24_P229911 A_24_P229911 A_24_P229911 -1.62 1.21E-12 

BC030956 GNGT1 GNGT1,GNG1 -1.62 6.00E-05 

A_24_P471242 A_24_P471242 A_24_P471242 -1.62 1.13E-13 

NM_004096 EIF4EBP2 EIF4EBP2,4EBP2 -1.62 1.01E-03 

NM_000248 MITF MITF,microphthalmia-associated transcription factor -1.63 7.46E-18 

AK095472 TMEM64 TMEM64,DKFZp762C1112 -1.63 1.01E-15 

A_23_P254384 A_23_P254384 A_23_P254384 -1.63 1.44E-16 

AB033040 RNF150 RNF150,MGC125502 -1.63 6.80E-08 

AK095098 COL25A1 COL25A1,CLAC -1.63 3.44E-06 

NM_014051 TMEM14A TMEM14A,PTD011,C6orf73 -1.63 2.05E-19 

ENST00000332794 ENST00000332794 ENST00000332794 -1.63 8.81E-06 

NM_018242 FLJ10847 FLJ10847,MATE1,MATE2,MGC64822 -1.63 1.05E-11 

NM_000447 PSEN2 PSEN2,presenilin 2 (Alzheimer disease 4) -1.63 5.86E-09 

NM_003368 USP1 USP1,ubiquitin specific protease 1 -1.63 4.24E-13 

A_24_P247233 A_24_P247233 A_24_P247233 -1.63 2.87E-09 

THC1843344 THC1843344 THC1843344 -1.63 2.00E-05 

THC1991717 THC1991717 THC1991717 -1.63 3.05E-06 

A_24_P230466 A_24_P230466 A_24_P230466 -1.63 2.95E-12 

NM_006827 TMP21 TMP21,transmembrane trafficking protein -1.63 0.00E+00 
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NM_007271 STK38 STK38,serine/threonine kinase 38 -1.64 0.00E+00 

THC1924184 THC1924184 THC1924184 -1.64 9.25E-03 

NM_003356 UCP3 UCP3,uncoupling protein 3 (mitochondrial, proton carrier) -1.64 1.44E-03 

NM_004473 FOXE1 FOXE1,TTF2,FOXE2,HFKH4,HFKL5,TITF2,TTF-2,FKHL15 -1.64 7.97E-09 

AK091178 LOC285401 LOC285401 -1.64 3.57E-10 

NM_003979 GPRC5A GPRC5A,RAI3,RAIG1,GPCR5A -1.64 3.25E-30 

NM_006992 LRRC23 LRRC23,B7,LRPB7,B7 isoform -1.64 1.04E-09 

AB007952 FBXO28 FBXO28,Fbx28,FLJ10766,KIAA0483 -1.64 4.70E-04 

S73202 
argininosuccinate 
synthetase argininosuccinate synthetase -1.64 8.90E-22 

A_24_P418687 A_24_P418687 A_24_P418687 -1.64 2.63E-06 

AL832465 NPNT NPNT,POEM,EGFL6L -1.65 4.10E-06 

A_24_P792988 A_24_P792988 A_24_P792988 -1.65 3.95E-23 

A_24_P230486 A_24_P230486 A_24_P230486 -1.65 1.26E-07 

NM_007075 WDR45 WDR45,JM5,WDRX1,WIPI4,WIPI-4 -1.65 5.21E-17 

A_24_P264644 A_24_P264644 A_24_P264644 -1.65 1.37E-12 

NM_014521 SH3BP4 SH3BP4,TTP,BOG25 -1.65 1.23E-10 

A_24_P118391 A_24_P118391 A_24_P118391 -1.65 0.00E+00 

AJ001827 UBPH UBPH,FLJ38870 -1.65 2.00E-05 

A_32_P211494 A_32_P211494 A_32_P211494 -1.65 6.30E-04 

NM_020987 ANK3 ANK3,ankyrin 3, node of Ranvier (ankyrin G) -1.65 2.10E-04 

AB014511 ATP9A ATP9A,ATPIIA,KIAA0611 -1.66 1.26E-09 

NM_023076 FLJ23360 FLJ23360,hypothetical protein FLJ23360 -1.66 1.14E-08 

NM_002999 SDC4 SDC4,syndecan 4 (amphiglycan, ryudocan) -1.66 2.64E-10 

A_24_P213336 A_24_P213336 A_24_P213336 -1.66 1.27E-25 

NM_005542 INSIG1 INSIG1,CL-6,MGC1405 -1.66 8.63E-28 

BC045163 BC045163 BC045163 -1.66 6.00E-05 

ENST00000332105 ENST00000332105 ENST00000332105 -1.66 1.52E-11 

THC1983708 THC1983708 THC1983708 -1.66 5.97E-13 

NM_144492 CLDN14 CLDN14,DFNB29 -1.66 3.00E-02 

NM_024110 CARD14 CARD14,BIMP2,CARMA2 -1.66 1.45E-03 

THC1881484 THC1881484 THC1881484 -1.66 1.78E-06 

ENST00000332292 ENST00000332292 ENST00000332292 -1.66 4.36E-06 

NM_016230 CYB5R4 CYB5R4,NCB5OR,dJ676J13.1,RP4-676J13.1 -1.66 9.00E-05 

NM_153291 FAM10A5 FAM10A5 -1.67 8.04E-20 

A_24_P358857 A_24_P358857 A_24_P358857 -1.67 4.07E-10 

NM_013411 AK2 AK2,ADK2 -1.67 1.68E-12 



  Appendix 

 

  122 

NM_001159 AOX1 AOX1,AO,AOH1 -1.67 5.84E-03 

A_32_P157671 A_32_P157671 A_32_P157671 -1.67 1.61E-17 

NM_016533 NINJ2 NINJ2 -1.67 3.54E-08 

A_24_P281605 A_24_P281605 A_24_P281605 -1.67 3.43E-14 

THC1953252 THC1953252 THC1953252 -1.67 2.60E-04 

A_24_P812018 A_24_P812018 A_24_P812018 -1.67 2.46E-30 

A_24_P255954 A_24_P255954 A_24_P255954 -1.67 2.25E-20 

A_24_P186746 A_24_P186746 A_24_P186746 -1.67 2.97E-26 

THC1901913 THC1901913 THC1901913 -1.67 5.80E-04 

NM_152748 KIAA1324L KIAA1324L,FLJ31340 -1.67 2.04E-09 

A_24_P127362 A_24_P127362 A_24_P127362 -1.67 5.33E-09 

NM_144765 EVA1 EVA1,EVA,MPZL2 -1.67 1.26E-06 

NM_017540 GALNT10 GALNT10,FLJ00205,FLJ11715,GalNAcT10,DKFZp586H0623,pp-GalNAc-T10 -1.68 7.98E-09 

NM_020179 C11orf75 C11orf75,FN5 -1.68 2.57E-06 

NM_018194 FLJ10724 FLJ10724,melanoma antigen recognized by T cells 2 -1.68 3.00E-05 

A_24_P332595 A_24_P332595 A_24_P332595 -1.68 9.98E-13 

NM_007283 MGLL MGLL,MGL,HU-K5 -1.68 9.94E-21 

NM_001753 CAV1 CAV1,caveolin 1, caveolae protein, 22 kDa -1.68 1.27E-06 

NM_173624 FLJ40504 FLJ40504,MGC138231,MGC138233 -1.68 4.83E-08 

NM_172229 KREMEN2 KREMEN2,KRM2,MGC10791,MGC16709 -1.68 7.79E-12 

NM_006366 CAP2 CAP2,adenylyl cyclase-associated protein 2 -1.68 5.18E-09 

NM_001831 CLU 
CLU,clusterin (complement lysis inhibitor, SP-40,40, sulfated glycoprotein 2, testosterone-repressed 
prostate message 2, apolipoprotein J) -1.68 1.99E-32 

ENST00000330515 ENST00000330515 ENST00000330515 -1.68 7.23E-03 

A_24_P153003 A_24_P153003 A_24_P153003 -1.68 1.91E-11 

NM_015996 SIDT2 SIDT2,CGI-40,FLJ90656,DKFZp686L17253 -1.68 5.53E-08 

AL833897 AL833897 AL833897 -1.68 9.47E-03 

BC046196 TGOLN2 TGOLN2,TGN38,TGN46,TGN48,TGN51,TTGN2,MGC14722 -1.69 5.37E-06 

ENST00000316797 ENST00000316797 ENST00000316797 -1.69 6.08E-16 

NM_018421 TBC1D2 TBC1D2,TBC1 domain family, member 2 -1.69 1.55E-33 

AF277193 LSM12 LSM12,FLJ30656,MGC104211 -1.69 2.32E-39 

AB007935 IGSF3 IGSF3,immunoglobulin superfamily, member 3 -1.69 9.59E-20 

AK074645 APOL6 APOL6,APOL-VI,FLJ90164,MGC57495,DKFZp667M075 -1.69 2.00E-05 

A_24_P281443 A_24_P281443 A_24_P281443 -1.69 1.40E-08 

NM_018393 TCP11L1 TCP11L1,FLJ11336,FLJ11386,dJ85M6.3 -1.69 6.98E-17 

ENST00000330088 ENST00000330088 ENST00000330088 -1.69 0.00E+00 

A_24_P187355 A_24_P187355 A_24_P187355 -1.70 1.32E-11 
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ENST00000330461 ENST00000330461 ENST00000330461 -1.70 4.77E-15 

A_24_P409420 A_24_P409420 A_24_P409420 -1.70 5.03E-17 

NM_032208 ANTXR1 ANTXR1,ATR,TEM8,FLJ10601,FLJ11298,FLJ21776 -1.70 3.08E-07 

NM_174887 IFT20 IFT20 -1.70 5.58E-20 

NM_002284 KRTHB6 KRTHB6,HB6,Hb1,MNX,hHb6,KRTHB1 -1.70 1.16E-02 

A_24_P401124 A_24_P401124 A_24_P401124 -1.70 2.40E-23 

U28918 ST13 ST13,HIP,HOP,P48,AAG2,SNC6,HSPABP,FAM10A1,HSPABP1,PRO0786,FLJ27260,MGC129952 -1.70 8.33E-13 

A_24_P247454 A_24_P247454 A_24_P247454 -1.70 1.44E-08 

NM_182487 OLFML2A OLFML2A,FLJ00237,PRO34319 -1.70 4.49E-07 

A_24_P247303 A_24_P247303 A_24_P247303 -1.70 2.43E-21 

A_24_P161733 A_24_P161733 A_24_P161733 -1.70 3.18E-07 

ENST00000331037 ENST00000331037 ENST00000331037 -1.70 2.93E-17 

ENST00000302335 ENST00000302335 ENST00000302335 -1.70 2.97E-12 

A_24_P418216 A_24_P418216 A_24_P418216 -1.70 1.41E-17 

ENST00000330116 ENST00000330116 ENST00000330116 -1.70 3.88E-19 

BC033310 GDA GDA,CYPIN,GUANASE,MGC9982,NEDASIN,KIAA1258 -1.70 2.73E-03 

NM_001312 CRIP2 CRIP2,CRIP,CRP2,ESP1 -1.70 7.00E-05 

NM_018375 SLC39A9 SLC39A9,FLJ11274,MGC74989 -1.70 3.02E-06 

NM_153251 ZDHHC20 ZDHHC20,FLJ25952,MGC126005 -1.71 8.37E-11 

A_24_P93321 A_24_P93321 A_24_P93321 -1.71 0.00E+00 

NM_018685 ANLN ANLN,Scraps,ANILLIN,DKFZp779A055 -1.71 5.55E-26 

A_24_P383660 A_24_P383660 A_24_P383660 -1.71 9.09E-10 

Y00706 COL4A1 COL4A1,arresten -1.71 3.28E-06 

NM_014290 TDRD7 TDRD7,KIAA1529,PCTAIRE2BP,RP11-508D10.1 -1.71 2.00E-05 

NM_173473 C10orf104 C10orf104,FLJ33728,bA570G20.3 -1.71 5.73E-14 

A_24_P584463 A_24_P584463 A_24_P584463 -1.71 9.40E-14 

A_24_P6850 A_24_P6850 A_24_P6850 -1.71 2.45E-19 

BC028735 LOC401431 LOC401431 -1.71 1.55E-10 

AL109708 AL109708 AL109708 -1.72 9.00E-05 

ENST00000305049 ENST00000305049 ENST00000305049 -1.72 1.05E-08 

ENST00000333197 ENST00000333197 ENST00000333197 -1.72 6.91E-12 

A_24_P264293 A_24_P264293 A_24_P264293 -1.72 5.23E-18 

AF117819 BDKRB1 BDKRB1,B1R,BKR1,B1BKR,BKB1R,BRADYB1 -1.72 4.00E-05 

NM_001151 SLC25A4 SLC25A4,T1,ANT,ANT1,PEO2,PEO3 -1.72 1.63E-19 

NM_007173 PRSS23 PRSS23,SIG13,SPUVE,ZSIG13,MGC5107 -1.72 1.83E-17 

NM_021197 WFDC1 WFDC1,PS20 -1.72 1.73E-07 
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NM_007085 FSTL1 FSTL1,follistatin-like 1 -1.72 1.77E-10 

NM_002534 OAS1 OAS1,OIAS,IFI-4,OIASI -1.72 8.00E-05 

ENST00000320079 ENST00000320079 ENST00000320079 -1.72 1.39E-12 

AK024926 DDAH1 DDAH1,dimethylarginine dimethylaminohydrolase 1 -1.72 7.09E-03 

AF086541 LOC92196 LOC92196 -1.72 5.50E-04 

NM_006106 YAP1 YAP1,YAP,YAP2,YAP65 -1.73 2.20E-04 

A_32_P140501 A_32_P140501 A_32_P140501 -1.73 2.64E-09 

Z97068 CYR61 CYR61,CCN1,GIG1,IGFBP10 -1.73 0.00E+00 

A_24_P7021 A_24_P7021 A_24_P7021 -1.73 1.42E-13 

NM_020826 SYT13 SYT13,KIAA1427 -1.73 2.11E-09 

AK001616 FNBP1 FNBP1,FBP17,KIAA0554,MGC126804 -1.73 2.07E-10 

NM_016571 GLULD1 GLULD1,LGS -1.73 9.08E-03 

AL831830 RAB11FIP4 RAB11FIP4,FLJ00131,KIAA1821,MGC11316,MGC126566,RAB11-FIP4 -1.73 1.36E-06 

A_32_P193166 A_32_P193166 A_32_P193166 -1.73 2.07E-03 

NM_001554 CYR61 CYR61,cysteine-rich, angiogenic inducer, 61 -1.73 1.20E-28 

AK057293 TMEM76 TMEM76,FLJ22242,FLJ32731,DKFZp686G24175 -1.74 1.65E-08 

NM_018475 TPARL TPARL,TMPT27 -1.74 1.72E-43 

BC042853 LOC645923 LOC645923 -1.74 6.56E-03 

THC1852481 THC1852481 THC1852481 -1.74 9.34E-15 

A_24_P306704 A_24_P306704 A_24_P306704 -1.74 5.75E-31 

A_24_P341546 A_24_P341546 A_24_P341546 -1.74 2.02E-14 

AF010447 MR1 MR1,HLALS -1.74 1.28E-17 

ENST00000333983 ENST00000333983 ENST00000333983 -1.74 1.63E-12 

NM_012155 EML2 EML2,ELP70,EMAP2,EMAP-2 -1.74 1.16E-08 

NM_057089 AP1S1 AP1S1,AP19,CLAPS1,SIGMA1A -1.74 5.69E-20 

NM_153012 TNFSF12 TNFSF12,APO3L,DR3LG,TWEAK,MGC20669,MGC129581 -1.74 9.46E-11 

A_24_P358406 A_24_P358406 A_24_P358406 -1.75 1.93E-28 

AK026668 UHMK1 UHMK1,KIS,Kist -1.75 3.42E-24 

NM_004318 ASPH ASPH,BAH,HAAH,JCTN,junctin,CASQ2BP1 -1.75 1.13E-27 

NM_002451 MTAP MTAP,methylthioadenosine phosphorylase -1.75 2.82E-26 

NM_002006 FGF2 FGF2,fibroblast growth factor 2 (basic) -1.75 8.93E-13 

AK092522 ACOT4 ACOT4,PTE1B,PTE2B,PTE-Ib -1.75 4.16E-06 

A_24_P169843 A_24_P169843 A_24_P169843 -1.76 3.38E-19 

AF131814 NPAL3 NPAL3,DJ462O23.2,RP3-462O23.3,DKFZp686E22155 -1.76 4.18E-03 

ENST00000327852 ENST00000327852 ENST00000327852 -1.76 4.36E-11 

XM_015334 XM_015334 XM_015334 -1.76 1.50E-22 
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NM_198473 NM_198473 NM_198473 -1.76 1.72E-26 

A_24_P161827 A_24_P161827 A_24_P161827 -1.76 4.35E-06 

NM_004481 GALNT2 
GALNT2,UDP-N-acetyl-alpha-D-galactosamine:polypeptide N-acetylgalactosaminyltransferase 2 (GalNAc-
T2) -1.76 1.12E-26 

NM_014506 TOR1B TOR1B,DQ1,MGC4386 -1.76 1.53E-12 

A_24_P7750 A_24_P7750 A_24_P7750 -1.76 1.34E-14 

NM_004815 ARHGAP29 ARHGAP29,PARG1,RP11-255E17.1 -1.76 1.29E-13 

THC1855826 THC1855826 THC1855826 -1.76 2.00E-06 

NM_004293 GDA GDA,CYPIN,GUANASE,MGC9982,NEDASIN,KIAA1258 -1.76 6.77E-12 

A_24_P843309 A_24_P843309 A_24_P843309 -1.76 2.87E-22 

AF003114 CYR61 CYR61,CCN1,GIG1,IGFBP10 -1.76 3.73E-39 

NM_024956 TMEM62 TMEM62,FLJ23375 -1.76 2.71E-10 

BC030949 PTPN11 PTPN11,CFC,NS1,SHP2,BPTP3,PTP2C,PTP-1D,SH-PTP2,SH-PTP3,MGC14433 -1.77 0.00E+00 

AK095896 LOC340061 LOC340061 -1.77 1.54E-21 

AF161372 HSPC254 HSPC254 -1.77 2.34E-06 

A_24_P195974 A_24_P195974 A_24_P195974 -1.77 3.92E-14 

THC1869247 THC1869247 THC1869247 -1.77 8.55E-03 

NM_006402 HBXIP HBXIP,XIP,MGC71071 -1.77 1.21E-22 

THC1958020 THC1958020 THC1958020 -1.78 8.92E-16 

AL834493 TMEM135 TMEM135,FLJ22104 -1.78 2.41E-13 

NM_145306 C10orf35 C10orf35 -1.78 2.15E-08 

NM_017855 ODAM ODAM,APIN,FLJ20513 -1.78 4.63E-03 

NM_175834 KRT6L KRT6L,FLJ26646 -1.78 1.51E-17 

NM_006793 PRDX3 PRDX3,peroxiredoxin 3 -1.78 2.10E-15 

NM_003544 HIST1H4B HIST1H4B,H4/I,H4FI -1.78 1.94E-10 

A_24_P890995 A_24_P890995 A_24_P890995 -1.78 9.68E-10 

THC1953344 THC1953344 THC1953344 -1.79 2.97E-11 

BC040993 KIAA1458 KIAA1458,FLJ21611 -1.79 5.21E-10 

A_24_P15973 A_24_P15973 A_24_P15973 -1.79 2.15E-19 

AK075319 FAM63B FAM63B,KIAA1164 -1.79 2.67E-09 

A_24_P358474 A_24_P358474 A_24_P358474 -1.79 9.45E-23 

A_24_P247074 A_24_P247074 A_24_P247074 -1.80 2.92E-13 

BM926140 BM926140 BM926140 -1.81 1.40E-04 

THC1901760 THC1901760 THC1901760 -1.81 3.87E-06 

NM_020373 TMEM16B TMEM16B,C12orf3,DKFZp434P102 -1.81 2.00E-05 

A_24_P306644 A_24_P306644 A_24_P306644 -1.81 3.20E-24 

NM_004925 AQP3 AQP3,GIL -1.82 0.00E+00 
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NM_139241 FGD4 FGD4,FRABP,FRABIN,ZFYVE6,MGC57222,DKFZp313E1818 -1.82 5.34E-10 

NM_002195 INSL4 INSL4,EPIL,PLACENTIN -1.82 2.28E-06 

NM_004074 COX8 COX8,cytochrome c oxidase subunit VIII -1.83 1.05E-20 

NM_020216 RNPEP RNPEP,DKFZP547H084 -1.83 8.10E-19 

THC1972202 THC1972202 THC1972202 -1.83 5.70E-03 

NM_012137 DDAH1 DDAH1,DDAH,FLJ21264,FLJ25539 -1.83 9.34E-07 

X07109 PRKCB1 PRKCB1,PKCB,PRKCB,PRKCB2,MGC41878,PKC-beta -1.83 2.47E-02 

NM_012342 NMA NMA,putative transmembrane protein -1.84 1.01E-12 

BC032478 MAP2K3 MAP2K3,MEK3,MKK3,MAPKK3,PRKMK3 -1.84 7.51E-12 

BC052560 LOC387763 LOC387763 -1.84 1.04E-06 

NM_006120 HLA-DMA HLA-DMA,major histocompatibility complex, class II, DM alpha -1.84 1.15E-10 

NM_014583 LMCD1 LMCD1 -1.84 2.20E-12 

NM_153290 FAM10A4 FAM10A4 -1.85 1.91E-15 

NM_032578 MYOP MYOP,sarcomeric protein myopalladin, 145 kDa -1.85 4.66E-03 

NM_005576 LOXL1 LOXL1,LOL,LOXL -1.85 8.40E-04 

NM_016203 PRKAG2 PRKAG2,AAKG,WPWS,AAKG2,H91620p -1.86 0.00E+00 

A_24_P375076 A_24_P375076 A_24_P375076 -1.86 8.86E-19 

BC038556 BC038556 BC038556 -1.86 3.87E-21 

A_24_P315594 A_24_P315594 A_24_P315594 -1.86 7.70E-10 

NM_020151 STARD7 STARD7,GTT1 -1.87 2.12E-25 

ENST00000301446 ENST00000301446 ENST00000301446 -1.87 2.96E-18 

D13540 PTPN11 PTPN11,CFC,NS1,SHP2,BPTP3,PTP2C,PTP-1D,SH-PTP2,SH-PTP3,MGC14433 -1.87 2.98E-11 

NM_138453 RAB3C RAB3C -1.87 2.03E-06 

NM_152420 C9orf41 C9orf41,FLJ25795 -1.87 2.39E-10 

NM_138444 KCTD12 KCTD12,PFET1,C13orf2,KIAA1778 -1.87 2.92E-30 

NM_003480 MAGP2 MAGP2,Microfibril-associated glycoprotein-2 -1.87 7.76E-11 

THC1914617 THC1914617 THC1914617 -1.88 1.00E-05 

NM_033664 CDH11 CDH11,OB,CAD11,CDHOB,OSF-4 -1.88 3.68E-07 

NM_015176 FBXO28 FBXO28,Fbx28,FLJ10766,KIAA0483 -1.89 4.07E-03 

NM_152330 FRMD6 FRMD6,EX1,Willin,C14orf31,MGC17921,c14_5320 -1.89 1.12E-21 

NM_000218 KCNQ1 KCNQ1,LQT,RWS,WRS,LQT1,SQT2,ATFB1,JLNS1,KCNA8,KCNA9,Kv1.9,Kv7.1,KVLQT1,FLJ26167 -1.89 1.71E-10 

NM_016619 PLAC8 PLAC8,C15,onzin -1.89 7.97E-16 

NM_005590 MRE11A MRE11A,ATLD,HNGS1,MRE11,MRE11B -1.89 3.38E-09 

AL117511 C14orf125 C14orf125,MGC72028,DKFZp781E083 -1.89 1.53E-03 

AK092716 PRKAG2 PRKAG2,AAKG,WPWS,AAKG2,H91620p -1.89 2.21E-25 

ENST00000324460 ENST00000324460 ENST00000324460 -1.90 2.39E-11 
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BC029662 C20orf142 C20orf142,MGC30135,dJ881L22.2 -1.91 4.83E-22 

XM_372991 LOC391540 LOC391540 -1.91 6.36E-30 

NM_152344 LSM12 LSM12,FLJ30656,MGC104211 -1.91 0.00E+00 

M86492 GMFB GMFB,GMF -1.92 2.17E-09 

NM_004105 EFEMP1 EFEMP1,EGF-containing fibulin-like extracellular matrix protein 1 -1.92 1.84E-17 

BC010946 TAGLN TAGLN,SM22,SMCC,TAGLN1,WS3-10,DKFZp686P11128 -1.92 1.42E-07 

AF188611 HSPA5 HSPA5,BIP,MIF2,GRP78,FLJ26106 -1.92 9.98E-13 

BC015977 BC015977 BC015977 -1.93 1.35E-06 

THC1808546 THC1808546 THC1808546 -1.93 6.16E-24 

XM_208058 LOC283247 LOC283247 -1.93 2.82E-02 

NM_021101 CLDN1 CLDN1,CLD1,SEMP1,ILVASC -1.93 4.68E-16 

NM_024636 STEAP4 STEAP4,TIARP,STAMP2,TNFAIP9,FLJ23153,DKFZp666D049 -1.95 7.50E-08 

NM_199324 OTUD4 OTUD4,HIN1,HSHIN1,KIAA1046,DKFZp434I0721 -1.95 3.20E-04 

NM_002017 FLI1 FLI1,Friend leukemia virus integration 1 -1.95 1.57E-09 

AK057075 TPD52 TPD52,D52,N8L,PC-1,PrLZ,hD52 -1.95 4.12E-08 

NM_024628 SLC12A8 SLC12A8,CCC9,FLJ23188,DKFZp686L18248 -1.96 9.95E-15 

NM_145110 MAP2K3 MAP2K3,MEK3,MKK3,MAPKK3,PRKMK3 -1.96 4.00E-10 

AK057669 PURB PURB,PURBETA,MGC126784,MGC126786 -1.96 1.34E-31 

NM_003330 TXNRD1 TXNRD1,thioredoxin reductase 1 -1.96 0.00E+00 

A_32_P149416 A_32_P149416 A_32_P149416 -1.97 2.31E-27 

NM_003186 TAGLN TAGLN,transgelin -1.97 6.21E-03 

AK024669 WDR26 WDR26,MIP2,FLJ21016 -1.97 2.12E-18 

AK000311 CRKL CRKL -1.98 5.53E-28 

AB028952 SYNPO SYNPO,KIAA1029 -1.98 2.83E-07 

NM_152780 FLJ14503 FLJ14503,MGC104944,RP11-393H10.2 -1.98 2.63E-06 

NM_017977 AIM1L AIM1L,FLJ10040 -1.98 1.00E-05 

ENST00000332472 ENST00000332472 ENST00000332472 -1.99 5.18E-37 

AK026351 PRKAR2A PRKAR2A,PKR2,PRKAR2,MGC3606 -1.99 4.83E-30 

NM_012242 DKK1 DKK1,SK,DKK-1 -1.99 4.67E-11 

NM_021213 PCTP PCTP,STARD2 -2.02 3.86E-08 

BC018117 TPD52 TPD52,D52,N8L,PC-1,PrLZ,hD52 -2.02 1.59E-17 

NM_014452 TNFRSF21 TNFRSF21,DR6,BM-018,MGC31965 -2.02 4.37E-10 

AF228738 PFN2 PFN2,PFL,D3S1319E -2.02 2.36E-09 

NM_005610 RBBP4 RBBP4,NURF55,RBAP48 -2.02 1.74E-09 

M12996 G6PD G6PD,G6PD1 -2.02 1.10E-13 

NM_001299 CNN1 CNN1,SMCC,Sm-Calp -2.03 2.90E-02 
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NM_001956 EDN2 EDN2,endothelin 2 -2.05 1.76E-02 

NM_002543 OLR1 OLR1,oxidised low density lipoprotein (lectin-like) receptor 1 -2.06 7.00E-05 

NM_021102 SPINT2 SPINT2,serine protease inhibitor, Kunitz type, 2 -2.07 3.58E-03 

BC018548 FBXL17 FBXL17,Fbl17,Fbx13,FBXO13,DKFZp434C1715 -2.07 3.12E-09 

NM_021955 GNGT1 GNGT1,GNG1 -2.08 2.80E-45 

AB002445 DCP2 DCP2,NUDT20,FLJ33245 -2.08 2.24E-07 

NM_014766 SCRN1 SCRN1,SES1,KIAA0193 -2.08 1.56E-11 

NM_012095 AP3M1 AP3M1,MGC22164 -2.09 4.49E-16 

AF088076 AF088076 AF088076 -2.10 1.28E-06 

AK025336 MYO5B MYO5B,myosin,KIAA1119 -2.12 1.48E-18 

X92098 TMED2 TMED2,P24A,RNP24,FLJ21323 -2.12 7.79E-20 

NM_005556 KRT7 KRT7,keratin 7 -2.13 0.00E+00 

NM_007236 CHP CHP,SLC9A1BP -2.15 1.35E-09 

NM_018662 DISC1 DISC1,SCZD9,KIAA0457 -2.15 3.89E-07 

NM_032837 FAM104A FAM104A,FLJ14775 -2.15 3.21E-31 

NM_001979 EPHX2 EPHX2,epoxide hydrolase 2, cytoplasmic -2.15 2.15E-16 

NM_006148 LASP1 LASP1,MLN50,Lasp-1 -2.15 3.43E-36 

AF068868 TNFRSF21 TNFRSF21,DR6,BM-018,MGC31965 -2.16 2.87E-23 

NM_152331 ACOT4 ACOT4,PTE1B,PTE2B,PTE-Ib -2.16 1.65E-34 

NM_004661 CDC23 CDC23,CDC23 (cell division cycle 23, yeast, homolog) -2.17 0.00E+00 

THC1900459 THC1900459 THC1900459 -2.17 1.04E-03 

NM_002354 TACSTD1 TACSTD1,tumor-associated calcium signal transducer 1 -2.17 5.88E-03 

NM_018050 MANSC1 MANSC1,FLJ10298,LOH12CR3,9130403P13Rik -2.18 2.48E-36 

NM_006815 TMED2 TMED2,P24A,RNP24,FLJ21323 -2.20 1.36E-12 

AK022936 CNIH CNIH,CNIL,CNIH1,TGAM77,MGC117156 -2.20 4.94E-13 

NM_012106 BART1 BART1,binder of Arl Two -2.20 3.09E-28 

THC1820486 THC1820486 THC1820486 -2.21 4.18E-17 

NM_003280 TNNC1 TNNC1,TNC,TNNC -2.21 1.90E-04 

M13975 PRKCB1 PRKCB1,PKCB,PRKCB,PRKCB2,MGC41878,PKC-beta -2.22 2.27E-03 

NM_022917 NOL6 NOL6,NRAP,UTP22,FLJ21959,MGC14896,MGC14921,MGC20838,bA311H10.1 -2.23 1.10E-33 

AI970688 TAGLN TAGLN,SM22,SMCC,TAGLN1,WS3-10,DKFZp686P11128 -2.23 5.33E-22 

NM_016399 TRIAP1 TRIAP1,WF-1,P53CSV,HSPC132 -2.25 6.90E-36 

NM_001613 ACTA2 ACTA2,actin, alpha 2, smooth muscle, aorta -2.25 3.40E-02 

NM_012219 MRAS MRAS,M-RAs,RRAS3,R-RAS3 -2.25 1.59E-40 

AF077199 LYPLA1 LYPLA1,LPL1,APT-1,LYSOPLA -2.26 0.00E+00 

AK057223 LOC647589 LOC647589 -2.27 4.69E-02 
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X89674 OR1C1 OR1C1,OR1-42,TPCR27,HSTPCR27 -2.31 4.64E-02 

NM_173216 ST6GAL1 ST6GAL1,CD75,SIAT1,ST6GalI,MGC48859,ST6Gal I -2.32 4.73E-20 

THC1851133 THC1851133 THC1851133 -2.32 5.40E-04 

NM_199511 CCDC80 CCDC80,URB,DRO1,SSG1,MGC131805,MGC134851 -2.32 2.60E-21 

AL080111 NEK7 NEK7 -2.36 1.71E-29 

NM_004124 GMFB GMFB,GMF -2.36 4.73E-24 

NM_000359 TGM1 TGM1,LI,LI1,TGK,ICR2,TGASE -2.39 6.58E-14 

BC011813 SHC1 SHC1,SHC,p66,SHCA,p52SHC,p66SHC,FLJ26504 -2.40 4.27E-06 

AK074567 FLJ90086 FLJ90086 -2.41 3.55E-17 

NM_004433 ELF3 ELF3,ERT,ESX,EPR-1,ESE-1 -2.42 1.89E-22 

NM_053025 MYLK MYLK,myosin, light polypeptide kinase -2.44 9.37E-13 

NM_152588 TMTC2 TMTC2,DKFZp762A217 -2.51 2.84E-26 

NM_153687 IKIP IKIP,FLJ31051 -2.58 0.00E+00 

A_32_P199736 A_32_P199736 A_32_P199736 -2.62 9.45E-06 

NM_019556 MOSPD1 MOSPD1,DJ473B4 -2.65 1.22E-32 

NM_001562 IL18 IL18,interleukin 18 (interferon-gamma-inducing factor) -2.69 4.26E-32 

NM_003881 WISP2 WISP2,WNT1 inducible signaling pathway protein 2 -2.70 3.98E-11 

A_24_P853366 A_24_P853366 A_24_P853366 -2.71 2.94E-13 

NM_032405 TMPRSS3 TMPRSS3,DFNB8,DFNB10,ECHOS1,TADG12 -3.02 1.68E-15 

AK098698 EID3 EID3 -3.13 2.56E-16 

NM_005130 HBP17 HBP17,heparin-binding growth factor binding protein -3.23 1.19E-11 

NM_019000 FLJ20152 FLJ20152,hypothetical protein FLJ20152 -3.49 2.92E-28 

NM_003029 SHC1 SHC1,SHC (Src homology 2 domain containing) transforming protein 1 -3.63 6.34E-03 

NM_005025 SERPINI1 SERPINI1,serine (or cysteine) proteinase inhibitor, clade I (neuroserpin), member 1 -4.02 1.27E-31 

 

Table 6-4. qRT-PCR results table. List showing the real-time quantitative values (RQ) and significance analysis of 10 genes 

selected for further experimental verification. Values are graphically represented in Figure 3-25. 

Sample name Gene RQ 1 RQ 2  RQ 1 Min RQ 1 Max RQ 2 Min RQ 2 Max Mean RQ SE p-valuea 

HeLa + C. trachomatis TEK 1.000 1.000 0.588 1.702 0.542 1.844 1.000 0.000 n.d. 

HeLa + C. trachomatis BMF 1.000 1.000 0.506 1.975 0.654 1.530 1.000 0.000 0.028 

HeLa + C. trachomatis EGR1 1.000 1.000 0.581 1.721 0.528 1.895 1.000 0.000 0.877 

HeLa + C. trachomatis FST 1.000 1.000 0.620 1.613 0.697 1.435 1.000 0.000 0.346 

HeLa + C. trachomatis PHLDA 1.000 1.000 0.422 2.371 0.534 1.873 1.000 0.000 0.015 

HeLa + C. trachomatis CXCL1 1.000 1.000 0.562 1.781 0.632 1.583 1.000 0.000 0.183 

HeLa + C. trachomatis DKK1 1.000 1.000 0.725 1.379 0.771 1.297 1.000 0.000 0.003 



  Appendix 

 

  130 

HeLa + C. trachomatis SDC4 1.000 1.000 0.813 1.231 0.759 1.318 1.000 0.000 0.976 

HeLa + C. trachomatis MAP2K3 n.d. 1.000 n.d. n.d. 0.615 1.627 n.d. n.d. n.d. 

HeLa + C. trachomatis FLI1 1.000 1.000 1.000 1.000 0.506 1.976 1.000 0.000 0.003 

HeLa - C. trachomatis TEK 0.329 n.d.  0.220 0.493 n.d. n.d. n.d. n.d. n.d. 

HeLa - C. trachomatis BMF 2.853 2.308 2.084 3.906 0.994 5.361 2.581 0.273 0.028 

HeLa - C. trachomatis EGR1 0.496 1.354 0.365 0.674 0.412 4.453 0.925 0.429 0.877 

HeLa - C. trachomatis FST 0.288 0.928 0.216 0.384 0.390 2.207 0.608 0.320 0.346 

HeLa - C. trachomatis PHLDA 0.729 0.651 0.534 0.994 0.229 1.848 0.690 0.039 0.015 

HeLa - C. trachomatis CXCL1 0.753 0.917 0.510 1.113 0.567 1.486 0.835 0.082 0.183 

HeLa - C. trachomatis DKK1 0.168 0.252 0.109 0.257 0.116 0.548 0.210 0.042 0.003 

HeLa - C. trachomatis SDC4 1.465 0.502 1.262 1.702 0.298 0.844 0.984 0.482 0.976 

HeLa - C. trachomatis MAP2K3 n.d. n.d.  n.d. n.d.  n.d. n.d.  n.d. n.d. n.d. 

HeLa - C. trachomatis FLI1 0.293 0.214 0.213 0.402 0.122 0.376 0.253 0.039 0.003 

HeLa SHC1KD + C. trachomatis TEK 1.000 1.000 0.550 1.819 0.201 0.664 1.000 0.000 0.152 

HeLa SHC1KD + C. trachomatis BMF 1.000 1.000 0.545 1.834 0.787 2.647 1.000 0.000 0.021 

HeLa SHC1KD + C. trachomatis EGR1 1.000 1.000 0.542 1.844 2.299 7.815 1.000 0.000 0.003 

HeLa SHC1KD + C. trachomatis FST 1.000 1.000 0.545 1.834 0.773 2.600 1.000 0.000 0.674 

HeLa SHC1KD + C. trachomatis PHLDA 1.000 1.000 0.530 1.887 1.319 4.697 1.000 0.000 0.038 

HeLa SHC1KD + C. trachomatis CXCL1 1.000 1.000 0.388 2.577 0.650 4.319 1.000 0.000 0.372 

HeLa SHC1KD + C. trachomatis DKK1 1.000 1.000 0.831 1.203 0.788 1.141 1.000 0.000 0.008 

HeLa SHC1KD + C. trachomatis SDC4 1.000 1.000 0.869 1.151 0.588 0.779 1.000 0.000 0.277 

HeLa SHC1KD + C. trachomatis MAP2K3 1.000 1.000 0.583 1.715 0.717 2.108 1.000 0.000 0.213 

HeLa SHC1KD + C. trachomatis FLI1 1.000 1.000 0.612 1.634 0.246 0.656 1.000 0.000 0.398 

HeLa Luci KD + C. trachomatis  TEK 0.890 0.715 0.404 1.265 0.147 0.462 0.802 0.087 0.152 

HeLa Luci KD + C. trachomatis  BMF 0.402 0.195 0.099 0.384 0.143 0.555 0.298 0.103 0.021 

HeLa Luci KD + C. trachomatis  EGR1 0.383 0.314 0.215 0.457 0.912 1.938 0.348 0.035 0.003 

HeLa Luci KD + C. trachomatis  FST 0.397 1.208 0.670 2.177 0.951 3.086 0.802 0.406 0.674 

HeLa Luci KD + C. trachomatis  PHLDA 0.519 0.680 0.495 0.934 1.232 2.326 0.599 0.080 0.038 

HeLa Luci KD + C. trachomatis  CXCL1 0.694 0.980 0.551 1.741 0.924 2.917 0.837 0.143 0.372 

HeLa Luci KD + C. trachomatis  DKK1 1.823 1.688 1.195 2.384 1.133 2.260 1.756 0.068 0.008 

HeLa Luci KD + C. trachomatis  SDC4 2.377 1.266 0.818 1.959 0.554 1.326 1.822 0.556 0.277 

HeLa Luci KD + C. trachomatis  MAP2K3 1.872 1.250 0.618 2.527 0.760 3.107 1.561 0.311 0.213 

HeLa Luci KD + C. trachomatis  FLI1 1.926 1.029 0.658 1.610 0.264 0.646 1.478 0.448 0.398 

 

a p-value according to Student’s t test  
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6.2 Abbreviations 

5(6)-TAMRA, 5-(and 6)-carboxytetramethylrhodamine; A, activation; AC, cytoplasmic ancillary 

proteins; ADT, AutoDockTools; AIDA, Advanced Image Data Analyzer; Aλ [nm], absorbance; APAF-1, 

apoptosis activating factor-1; ATCC, American Type Culture Collection; b-FA, Chlamydia-derived 

branched fatty acid; bp, basepair; BSA, bovine serum albumin; CagA, cytotoxicity associated gene A; 

cDNA, complementary DNA; CH1, collagen-homology domain 1; CK18, cytokeratin 18; CL, cardiolipin; 

COX2, cyclooxygenase 2; cPLA2, cytosolic phospholipase A2; CRLS1, cardiolipin synthase 1; Cy, 

cyanine; Da, Dalton; DAG, diacylglycerol; ddH2O, double-distilled H2O; ∆G, free energy of binding; 

DHSM, dihydrosphingomyelin; DMEM, Dulbecco’s modified Eagle's medium; E, biomacromolecular 

target; E, expression; EB, elementary body; EGF, epidermal growth factor; eGFP, enhanced green 

fluorescent protein; EGFR, EGF receptor; EMBL-EBI, European Bioinformatics Institute; EPEC, 

enteropathogenic Escherichia coli; ERK, extracellular signal-regulated kinase; ESI, electrospray 

ionization; F0, background fluorescence; FASL, FAS ligand; FCS, fetal calf serum; Fmax, maximum 

fluorescence at saturation; Fobs, observed fluorescence; GC, guanine-cytosine content; GRB2, growth 

factor receptor-bound protein 2; GST, glutathione S-transferase; HEPES, 4-(2-hydroxyethyl)-1-

piperazineethanesulfonic acid; HM, host membrane; HPLC, high-performance liquid 

chromatography; HRP, horseradish peroxidase; Hsp60, heat shock protein 60; I, ligand; IFNγ, 

interferon gamma; IFU, inclusion forming unit; IgG, immunoglobulin G; IL-8, interleukin-8; IM, 

bacterial inner membrane; IPA, Ingenuity Pathway Analysis; KD, equilibrium dissociation constant; 

KD, knockdown; KEGG, Kyoto Encyclopedia of Genes and Genomes; Lda, lipid droplet-associated 

protein; LGV, Lymphogranuloma venereum; LO, localization; LPC, lysophosphatidylcholine; Luci, 

luciferase; MALDI-TOF, matrix-assisted laser desorption/ionization time-of-flight; MAPK, mitogen-

activated protein kinase; MB, group/complex membership; MEK, MAPK/ERK kinase; MOI, 

multiplicity of infection; mRNA, messenger RNA; MS, mass spectrometry; MTOC, microtubule-

organizing center; MVB, multivesicular body; m/z, mass-to-charge ratio; NC, needle complex; NCBI, 

National Center for Biotechnology Information; NCK, non-catalytic region of tyrosine kinase adaptor 

protein; n.d., not determined; NF-κB, nuclear factor κB; NK cell, natural killer cell; OM, bacterial 

outer membrane; OMP1, outer membrane protein 1; P, phosphorylation/dephosphorylation; PA, 

phosphatidic acid; PAGE, polyacrylamide gel electrophoresis; PARP, poly (ADP-ribose) polymerase; 

PB, persistent body; PBS, phosphate buffered saline; PC, phosphatidylcholine; PD, protein-DNA 

binding; PDB, Protein Data Bank; PE, phosphatidylethanolamine; [pep], peptide concentration; PFA, 

paraformaldehyde; PG, phosphatidylglycerol; p.i., post infectionem; PI, phosphatidylinositol; PI3K, 

phosphatidylinositol 3-kinase; PID, pelvic inflammatory disease; PKCδ, protein kinase Cδ; PL, 
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phospholipid; PLA1, phospholipase A1; PP, bacterial periplasm; PP, protein-protein binding; PS, 

phosphatidylserine; PTB, phosphotyrosine binding; qRT-PCR, quantitative real-time polymerase 

chain reaction; RB, regulation of binding; RB, reticulate body; RBD, RAS binding domain; RQ, real-

time quantitative value; RT, room temperature; RTK, receptor tyrosine kinase; SD, standard 

deviation; SDS, sodium dodecyl sulfate; SE, standard error; SH2, SRC homology 2; SH3, SRC homology 

3; SHC, SRC homology-containing; siRNA, small interfering RNA; SM, sphingomyelin; SOCS, 

suppressors of cytokine signaling; SPG buffer, sucrose phosphate glutamate buffer; SRC, sarcoma; 

STAT, signal transducers and activator of transcription; STD, sexually transmitted disease; T, 

transcription; TAG, triacylglycerol; Tarp, translocated actin-recruiting phosphoprotein; Tarp L21, 

singly phosphorylated Tarp L2; Tarp L22, doubly phosphorylated Tarp L2; TC, tip complex; Tir, 

translocated intimin receptor; TLC, thin-layer chromatography; Tm, melting temperature; TNFα, 

tumor necrosis factor alpha; TNFR1, TNF receptor 1; TR, translocation; Tr, translocator complex; 

TUNEL, terminal deoxynucleotidyl transferase dUTP nick end labeling; v/v, volume per volume; vol., 

volume; vs., versus; w/v, weight per volume.  
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