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Abstract 
 
In an Experimental Rat model for endometrial carcinoma (EC) a minimal region of 
recurrent deletion/allelic loss at the neighborhood of the Tp53 gene has been 
identified. A similar observation of deletion at the homologous position on human 
chromosome 17 unassociated with TP53 mutation has been reported in several 
human cancer types. Thus an important tumor suppressor activity located close to, 
but distinct of TP53 is suggested. Detailed molecular analysis of this candidate 
region in a tumor model suggested Myo1c (myosin 1C) and Inpp5k (inositol 
polyphosphate-5-phosphatase K), also known as Skip (skeletal muscle and kidney 
enriched inositol polyphosphate phosphatase), as the best candidates. These two 
genes are suggested to be involved in glucose metabolism through PI3K/AKT 
signaling and neither of them has earlier been reported as a tumor suppressor gene. 
The present work aimed to investigate the potential correlation of MYO1C and/or 
INPP5K proteins with components of PI3K/AKT signaling pathway involved in 
cell growth and survival. Cells were transfected with increasing amounts of 
MYO1C- or INPP5K- gene expression constructs and protein extracts of the cells 
were subjected to Western Blot analysis for 13 important components of the 
signaling pathway: p110β\α\δ, p85, pAkt308&473, 14-3-3β, PTEN, Akt, pErk, Erk, 
Ras, p4EBP1 and 4EBP1. The analysis showed dose-dependent changes in the 
expression levels of several of these proteins, and the observed changes for the 
most part were directed towards negative regulation of cell proliferation and 
survival. The presented data further extended the initial hypothesis for potential 
tumor suppressor activities of MYO1C and INPP5K proteins through PI3K/AKT 
pathway. 
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Abbreviation 
 
 
Ab antibody 
Akt serine/threonine kinase 
ANOVA analysis of variance 
BAD Bcl-2-associated death promoter 
BGS Bovine Growth Serum  
dH2O distilled water 
DNA Deoxyribonucleic Acid 
eIF4E Eukaryotic Initiation Factor 4E 
4EBP1 Eukaryotic Initiation Factor 4E Binding Protein 1 
EC Endometrial Carcinoma  
GLUT 4 Glucose Transporter 4 
GPCRs G protein coupled receptors 
GAPDH Glyceraldehyde 3-phosphate dehydrogenase 
HeLa Henrietta Lacks 
IgG Immunoglobulin G  
IRS Insulin Receptor Substrate 
INPP5K Inositol Polyphosphate 5 phosphatase K 
kDa kilo Dalton 
mTORC Mammalian Target Of Rapamycin   
MAPK Mitogen Activated Protein Kinase  
MYO1C Myosin 1C 
MOPS 3-(N-morpholino)-propanesulfonic acid 
NaAc sodium acetae 
PTEN Phosphatase and Tensin  
PEST penicillin /streptomycin  
PI3K Phospho Inositide 3 Kinase 
PBS phosphate buffered saline 
PCR polymerase chain reaction 
PtdIns phosphatidylinositol 
PtdInsP2 (PIP2) Phosphatidylinositol Phosphate 2 
PtdInsP3 (PIP3) Phosphatidylinositol Phosphate 3 
PKB Protein Kinase B 
PDK1 3-Phosphoinositide Dependant Kinase 1 
rpm round per minute 
RT Room Temperature 
RTK Receptor Tyrosine Kinase 
RNO10 Rat chromosome Number 10  
SDS-PAGE sodium dodecyl sulfate polyacrylamide gel 

electrophoresis 
Ser Serine 
SKIP skeletal muscle and kidney enriched inositol 

polyphosphate phosphatase 
STDEVP Standard Deviation of Population 
SPSS Statistical Package for the Social Sciences 
Thr Threonine 
TBST tris-buffered saline tween-20 
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Introduction 

1.1. Background 
 
Cancer is a genetic disease caused by alteration in the genetic materials, either de 
novo or under the influence of environmental factors such as viruses, xenobiotic 
chemicals and radiation which cause malignant transformation and tumor growth 
in a multi-stage process (Yuspa S.H., 2000). Oncogenes and tumor suppressor 
genes are the two major groups of genes responsible for tumorigenesis. Tumor 
initiation and progression is the result of conversion of normal proto-oncogenes to 
activated oncogenes and inactivation of tumor suppressor genes (Oster et al., 
2004). Tumor suppressor genes are also called as gatekeepers of the cell due to 
their role in the controlling of cell proliferation. Inactivation of tumor suppressor 
genes can occur through deletion, gene mutation or epigenetic silencing, e.g. 
promoter methylation. Chromosomal deletion can lead to the phenomena called 
loss of heterozygosity. Repeated loss of heterozygosity in a given chromosome 
region might thus suggest the presence of a tumor suppressor gene in the region 
(Weinberg R.A., 2007a).  

Recent research has identified a minimal region of recurrent deletion/allelic loss at 
the neighborhood of the Tp53 gene, located on rat chromosome 10 (RNO10) in an 
experimental tumor model for endometrial carcinoma (EC) (Helou et al., 2001; 
Nordlander et al., 2007). Similar observation of deletion at the homologous 
position on human chromosome 17 (cytogenetic band 17p13.3) unassociated with 
TP53 mutation has been reported in a few human tumor types, including sporadic 
breast cancer, ovarian cancers and small cell lung carcinomas. Accordingly, an 
important tumor suppressor activity located close to, but distinct of TP53 was 
suggested (Guan et al., 2003; Konishi et al., 2003 and Roncuzzi et al., 2005). 
Comparative genomic approaches were used and this candidate region was 
narrowed down to a small segment harboring 16 known and three predicted genes 
in the tumor model. By using quantitative real-time PCR analysis of all the 19 
genes in a panel of experimental ECs and control samples, Myo1c (myosin 1C) 
and Inpp5k (inositol polyphosphate-5-phosphatase K), also known as Skip 
(skeletal muscle and kidney enriched inositol polyphosphate phosphatase) were 
signed in as the best candidates (Hedberg et al., manuscript). MYO1C has a 
specific binding site (PH domain), which allows a tight bind with soluble inositol 
phosphates and point mutations in the binding site at the tail domain inhibits the 
binding between MYO1C and phosphatidyl inositol (PtdIns 4,5)P2 in PI3K/AKT 
pathway as well as disrupts binding to membrane and cellular localization 
(Hokanson et al., 2006). INPP5K can inhibit PI3K through decreasing of PtdIns 
(3, 4, 5) P3 levels, thus can inhibit the phosphorylation of downstream targets 
such as Akt (Ijuin et al., 2008). 
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1.2. PI3K/AKT signaling pathway 
 
The phosphoinositide 3-kinase (PI3K) pathway is a critical signal transduction 
system which connects oncogenes and several receptor classes to vast essential 
cellular functions and is probably the most commonly activated signaling pathway 
in human cancer. This pathway has a major effect on downstream of receptor 
tyrosine kinases (RTKs) as well as G protein coupled receptors (GPCRs). PI3Ks 
transmit signals from many growth factors and cytokines into intracellular signals 
via producing phospholipids, which in response activate the serine/threonine 
kinase (Akt) and other downstream effectors (Pixu Liu et al., 2009). PI3K/AKT 
signaling is involved in various cell activities, including cell growth, survival, 
motility, as well as metabolism and has been suggested as an essential step 
towards the initiation and maintenance of cancer development through somatic 
mutation and amplification of genes encoding key components of this pathway 
(Garcia-Echeverria C. and Sellers W.R., 2008; Yuan T.L. and Cantley L.C., 
2008). 

PI3K is an intracellular lipid kinase enzyme that is involved in adding a phosphate 
to 3' hydroxyl group of the inositol at the hydrophilic head of membrane-
associated phosphatidylinositols and phosphoinositides (Engelman et al., 2006).  
Based on structural characteristics and substrate specificity, PI3Ks are divided into 
three classes (where research on PI3K signal transduction is mainly focused on 
PI3K class Ia enzymes that are activated directly by cell surface receptors). These 
classes of PI3K enzymes are heterodimers comprised of a p110 catalytic subunit 
with three isoforms: p110α, p110β and p110δ and a smaller p85 regulatory 
subunit. The role of p85 regulatory subunit is to maintain the p110 catalytic 
subunit in a low-activity state in inactive cells (Ueki et al., 2002; Engelman et al., 
2006; Pixu Liu et al., 2009). Prior to signal transduction via PI3K, the inositols are 
in their inactive form i.e. phosphatidylinositol-4, 5-biphosphate (PtdInsP2 or 
PIP2). Upon activation, PIP2 becomes phosphorylated by PI3K resulting in the 
generation PtdIns(3,4,5)P3 (PIP3), which in turn targets serine/threonine kinase 
Akt (protein kinase B, PKB) (Weinberg R.A., 2007b). This is through the 
interaction between PIP3 (in the membrane) and the pleckstrin homology (PH) 
domain of the Akt at the vicinity of the membrane that causes Akt to undergo 
structural conformational changes resulting in exposure of two phosphorylation 
sites in Akt, threonine 308 (Thr-308) and serine 473 (Ser-473) residues. These 
residues become subsequently phosphorylated by 3-phosphoinositide-dependant 
kinase-1 (PDK1) and mammalian target of rapamycin-rictor kinase complex 
(mTORC) 2 protein kinases, respectively (Figure 1) and thus Akt becomes fully 
activated (Engelman et al., 2006). By this activation a series of downstream 
proteins are phosphorylated, which in turn promote a signaling cascade resulting 
in certain effects in the cell, mainly facilitation of cell survival by anti-apoptosis 
signals, stimulation of cell proliferation and promotion of cell growth (Weinberg 
R.A., 2007b; Engelman et al., 2006).  
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Figure 1. Explains the interaction between PI3K/AKT pathway components. Upon 
activation of RTK, PI3K enzymes are activated and phosphorylate PIP2 to PIP3 and 
cause structural changes on AKT at T308 and S473 residues to be activated by PDK1 
and PDK2. By this activation a series of downstream proteins are phosphorylated, which 
in turn promote a signaling cascade resulting in certain effects in the cell. PTEN inhibits 
this activation by dephosphorylating PIP3.  

1.3. The MYO1C gene 
 
The Myosin IC (MYO1C) gene is located adjacent to the INPP5K gene at the 
chromosome band 17p13.3. MYO1C, also known as myosin I-beta and MYR2, is a 
single-headed myosin molecule that dynamically links the membrane to the actin 
cytoskeleton. MYO1C possesses numerous functions such as ATP binding, actin 
binding, calmodulin binding, motor activity, nucleotide binding and protein C 
terminus binding (associates to RNA polymerase to conduct transcription). 
MYO1C also is involved in a diverse range of important processes such as protein 
transportation, trans-membrane transportation, mRNA transportation and 
phagocytosis. MYO1C is part of several pathways namely insulin signaling, focal 
adhesion and regulation of actin cytoskeleton (NCBI, 2012a). MYO1C has a 
specific binding site (PH domain), which allows a tight bind with soluble inositol 
phosphates e.g. PIP3 as well as PIP2. It has been shown that point mutations in the 
binding site at the tail domain inhibits the binding between MYO1C and PIP2 as 
well as disrupts its binding to the membrane and cellular localization (Hokanson 
et al., 2006; Dawicki McKenna J.M. and Ostap E.M., 2009). MYO1C is involved 
in insulin-stimulated fusion of vesicles containing glucose transporter-4 (GLUT-4) 
in the plasma by controlling the movement of these vesicles to the membrane 
during the glucose metabolism process. Also insulin-dependent phosphorylation 
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of MYO1C through PI3K/AKT pathway was shown to be mandatory for GLUT-4 
translocation (Yip et al., 2008; Bose et al., 2002). Through PI3K/AKT pathway 
and in response to insulin stimulation, activated MYO1C mobilize GLUT-4 
containing vesicles to the cell membrane as well as for their anchoring to the actin 
cytoskeleton prior to fusion of vesicles to the membrane. Thus, it can be 
concluded that MYO1C is involved in glucose metabolism through PI3K/AKT 
pathway (Bose et al., 2004). 

1.4. The INPP5K gene 
 
Inositol polyphosphate-5-phosphatase K (INPP5K) also known as skeletal muscle 
and kidney enriched inositol polyphosphate phosphatase (SKIP) is a protein 
coding gene which is located upstream of MYO1C gene at the chromosome band 
17p13.3. INPP5K possess several functions in inositol biphosphate phosphatase 
activity, phosphatidyl inositol activity, lipid phosphatase activity, hydrolase 
activity and protein binding. INPP5K is also involved in glucose homeostasis, 
utero-embryonic development, negative regulation of peptidyl-serin 
phosphorylation, response to insulin stimulation and cytoskeleton actin 
organization (NCBI, 2012b). INPP5K is an Inositol polyphosphate 5 phosphatase 
(IP5Pase) type II enzyme that hydrolyzes the D-5 inositol phosphate and the 
corresponding phospholipids. In vivo analysis of enzymatic properties showed that 
PtdIns(3,4,5)P3 is INPP5K’s preferred substrate, but it shows a higher specificity 
to PtdIns(4,5)P2 compared to PtdIns(3,4,5)P3 (Ijuin et al., 2000; Ijuin, T. and 
Takenawa T., 2003). Similarly to PTEN, ectopic expression of INPP5K can 
inhibit PI3K by rapid decreasing elevated insulin-induced PtdIns (3,4,5)P3 levels, 
thus inhibiting the phosphorylation of downstream targets such as Akt. (Ijuin et 
al., 2008). Ectopic expression of INPP5K, however, has not an effect on upstream 
signaling. Taken together, it is concluded that INPP5K can be a negative regulator 
of the PI3K pathway and thus play an important role in insulin signaling (Ooms et 
al., 2009). Studies have shown that INPP5K is frequently deleted or hyper-
methylated in human cancers (Cornelis et al., 1994).  

1.5 Aims of the study 
 
This project aimed to investigate functional significance of INPP5K and MYO1C 
in tumorigenesis via PI3K/AKT signaling. To address this, we aimed: 
 
- To perform cell transfection experiments to produce cells transiently expressing 
INPP5K and MYO1C proteins. 
- To investigate potential alterations in protein expression and/or activation of 14 
PI3K/AKT components, i.e. Akt, pAktT308, pAktS473, PTEN, p110β\α\δ, p85, Erk, 
pErk, p4-EBP1, 4-EBP1, 14-3-3 β and Ras. 
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Materials and Methods 
 
2.1. HeLa cells and Cell culture 
 
HeLa cells were purchased (LotNo. 09C047, ECACC) and cultured in 
Dulbecco’s modified Eagle’s medium (DMEM), including 4.5 g/l glucose with 
9% glutamine (21063-029, GIBCO, Invitrogen), 10% bovine growth serum 
(BGS; SH30541.02, Hyclone, Thermo Fisher Scientific Inc), 100 units/ml 
penicillin and 100 μg/ml of streptomycin (PEST) (P11-010, PAA Laboratories 
GmbH). Cells were maintained in the atmosphere of 5% CO2 at 37°C. A weekly 
passage and sub-cultivation of the cells was performed when they were confluent 
(80 to 100%) in the flask. After trypsinization, cells were counted using an 
automated cell counter (ScepterTM, Millipore Corporation) (Appendix A). 
 

2.2. Plasmid DNA amplification and purification 
 
Gene expression constructs for INPP5K (in pCMV6-AC vector) and MYO1C (in 
pCMV6-XL5 vector) as well as their corresponding empty vectors were purchased 
(TrueORF cDNA clones and Precision Shuttle vector system, OriGene 
Technologies, Inc). NovaBlue Singles Escherichia coli Competent Cells was used 
for bacterial transformation and amplification of the constructs and their 
corresponding empty vectors (Novagen, Merck KGaA). Transformants were 
cultured on LB agar with ampicillin (100 μg/ml); single colonies were selected 
and grown in LB medium with 25mg/ml ampicillin overnight at 37°C on shaker 
(250 rpm). Plasmid Midiprep Kit (Qiagen) was used to purify plasmid DNA 
(Appendix B).  
After confirming successful amplification of the constructs and vectors by 
checking their sizes by agarose gel electrophoresis, concentration of the purified 
transformation products was determined and recorded using a NanoDrop ND 1000 
(Thermo Fisher Scientific, Inc). 
 

2.3. Cell transfections 
 
Serial dilutions of gene constructs was prepared by mixing each gene expression 
construct with its corresponding empty vector as follows: 0, 2, 4 and 6 μg of gene 
construct was mixed with 6, 4, 2 and 0 μg of its corresponding empty vector, 
respectively. A total of 6 μg of the mixtures were used in transfection 
experiments. Cationic lipids (Lipofectamine 2000, Invitrogen) were used for 
transfections. One million HeLa cells were seeded in each of nine 60-mm petri 
dishes (150288, Nunc). The construct and/or empty vector mixture-liposome 
transfection complexes in Opti-MEM I reduced serum medium (11058, Gibco, 
Invitrogen) were added directly to the cells according to the protocol (Appendix 
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C). Following transfection, cells were incubated for 24 hours in the 5% CO2 
atmosphere at 37°C. The transfections were repeated for three times and cell 
lysates were collected three independent experiments.  
 

2.4. Protein Extraction 
 
Cell lysates were extracted from both non-transfected (control) and transfected 
HeLa cells according to the protocol (89901 and 78440 Kit, Thermo Fisher 
Scientific Inc). Protein concentrations were measured by Bradford protein assay 
(Bio-Rad Protein Assay Dye Reagent Concentrate 500-006, Bio-Rad Laboratories 
Inc) at 600 nm using visible spectrophotometer (Novaspec II, Biochrome) for 
which Bovine serum albumin (BSA, A2153, Sigma-Aldrich) was used as standard 
for calibration (Appendix D). To check for the efficiency of cell transfections, 
Western Blots for MYO1C and INPP5K was run to test for dose-dependent 
expression of these proteins in the transfected cells.  
 

2.5 SDS-PAGE and Western Blot 
 
Western Blot was used to detect protein expression (Appendix E). Cell lysates 
containing 20 or 30 μg protein were denatured and resolved in pre-casted SDS-
PAGE (NuPAGE 4-12% Bis Tris gel, Invitrogen Corporation). Gels were 
transferred to nitrocellulose membranes (Nitrocellulose Transfer Membrane, 
Protran BA79, Whatman). After the transfer stage, membranes were blocked with 
5% non-fat dry milk in TBST buffer at room temperature for 1 hour and then 
immunoblotted by incubation with monoclonal or polyclonal primary antibodies at 
4°C over night (Table 1). Then membranes were incubated with secondary 
antibodies for one hour (goat anti-rabbit IgG (H+L) (111-001-003) or goat anti-
mouse IgG (H+L) (115-035-062) Jackson ImmunoResearch Laboratories, Inc). 
Membranes were then exposed to SuperSignal West Femto (34096) 
Chemiluminescent Substrate solutions five minutes prior to the detection. 
Chemiluminescense signals were recorded with a LAS1000 camera (Luminescent 
Image Analyzer, LAS1000 Plus, Fuji-Film Ltd.) using Image Reader LAS1000 
V2.6 program. Three independent Western Blots were performed for each 
experiment. 
 
Table 1.  List of primary antibodies used in this experiment. 
 
Primary antibody   Type  Company 

Anti-p110α (C73F8)  Rabbit Cell Signaling                      

Anti-p110β (C33D4)  Rabbit Cell Signaling 

Anti-p110δ (H-219)  Rabbit Santa Cruz Biotechnology 

Anti-MYO1C  Rabbit Sigma-Aldrich 
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Anti-p85  Rabbit Millipore 

Anti-p-Akt1/2/3 (Ser473)  Rabbit Santa Cruz Biotechnology 

Anti-p-Akt11/2/3 (Thr 308)  Rabbit Santa Cruz Biotechnology 

Anti-Akt 1/2/3 (H-136)  Rabbit Santa Cruz Biotechnology 

Anti-PTEN (A2B1)  Mouse Santa Cruz Biotechnology 

Anti-INPP5K (SKIP)  Rabbit Sigma-Aldrich 

Anti-pErk 1/2  Rabbit Cell Signaling 

Anti-Erk 1/2  Rabbit Cell Signaling 

Anti-GAPDH (FL-335)  Rabbit Santa Cruz Biotechnology 

Anti-14-3-3 β  (C-20)                     Rabbit Santa Cruz Biotechnology 

Anti-p-4EBP1 (Ser65)  Rabbit Cell Signaling 

Anti-4EBP1(53H11)  Rabbit Cell Signaling 

Anti-Ras (27H5)  Rabbit Cell Signaling 

 
 

2.6. Quantification of Western Blot results 
 
Western Blot picture files were quantified by the ImageJ program (available free 
of charge at http://rsbweb.nih.gov/ij). Gene expressions were calculated as 
percentages of quantified gene expressions as follow: In all gels, protein 
expression from lysate of untransfected HeLa cells was used as control. 
Expression of proteins was first normalized against the values obtained from the 
control and then corrected against the loading control (GAPDH) and presented in 
percentages in table charts.  
 

2.7. Statistical analysis  
 
Nine independent repeats for each component and transfection were performed. 
For the analysis, first protein expressions for each repeat were corrected against 
the values obtained for the loading control GAPDH. The expression was then 
calculated as percentage of the value obtained for the untransfected control cells.  
Subsequently means of all repeats per component and transfection were taken and 
standard deviation (STDEVP) was calculated to determine error bars. Finally, the 
SPSS (Statistical Package for the Social Sciences) analytical program (IBM SPSS 
Data Collection, V.18) by applying one-way ANOVA (analysis of variance) was 
used to determine whether the observed alterations in the expression of PI3K/AKT 
components in the cells expressing MYO1C or INPP5K were significant (p-
value< 0.05) against the cells transfected only with empty vectors (Appendix G).  
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Results and Discussion  
 

3.1. Plasmid DNA amplification and purification 
 
E.coli was transformed with plasmid gene expression constructs of INPP5K and 
MYO1C as well as their corresponding empty vectors. The plasmids were purified 
using Midiprep kits (Qiagen). To verify and confirm the plasmids, agarose gel 
electrophoresis was carried out (Figure 2). In this gel, constructs of INPP5K and 
MYO1C and their corresponding empty vectors together with 1 Kb Plus DNA 
Ladder (Invitrogen Corporation) were electrophoresed. From the migration 
pattern, the following pattern for the constructs sizes was concluded: MYO1C-
construct > INPP5K-construct > pCMV6-AC (empty vector for the INPP5K-
construct) > pCMV6-XL5 (empty vector for the MYO1C-construct). This result 
was in accordance with the calculated size of these molecules: MYO1C-construct 
= 7.7 Kb, INPP5K-construct = 7.3 kb, pCMV6-AC = 5.9 kb and pCMV6-XL5 = 
4.5 kb. Sizes of the empty vectors were taken from OriGene (Appendix F). Sizes 
of the extra gene insert in the INPP5K and MYO1C clones were calculated from 
the number of amino acids in these proteins taken from GeneCards Human Gene 
Database website available at http://www.gene cards.org. 
 
 

 
 
 

3.2. Cell transfection 
 
HeLa cells were transfected with four different ratios of each gene expression 
construct and the corresponding empty vectors. To analyze the transfection 
efficiency, Western Blot was performed. We found that the performed cell 
transfections with increasing amounts of INPP5K- and MYO1C-gene expression 
constructs worked effectively as a dose-dependent increase of expressions of 
INPP5K or MYO1C proteins were detected in the cells (P<0.05; Figure 3).  
 

Figure 2. Gel electrophoresis of purified 
constructs and empty vectors: (1) 
MYO1C- construct, (2) empty vector 
pCMV6-XL5 for MYO1C-construct, (3) 
INPP5K construct, (4) empty vector 
pCMV6-AC for INPP5K– construct, and 
M = size markers (1 Kb Plus DNA 
Ladder). The position of wells is marked 
by a white arrowhead at the top right. 
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A                                                                         C 
 
 
 
 
 
 
 
 
 
 
B                                                                                D 
 
 
 
 
 
 
 
 
 
 
 
Figure 3. Western Blot analysis of MYO1C and INPP5K expressions in untreated and 
transfected HeLa cells. (A, B) ImageJ analysis of the results (averages) and standard 
deviations (percent on the Bars) for MYO1C and INPP5K transfected cells, respectively. 
(C, D) 20 μg of extracted proteins from the untreated HeLa cells and transfected cells with 
0-6 μg of MYO1C- or INPP5K- gene expression constructs were run on the gels. GAPDH 
was used as loading control.  
 

3.3. Expression analysis of PI3K/AKT signaling components 
in the transfected cells 

 
Potential alterations in expression and/or activation of 14 proteins involved in 
PI3K/AKT signaling pathway in response to the increasing expressions of 
INPP5K or MYO1C were then investigated. The 14 PI3K/AKT components tested 
were: Akt, pAktT308, pAktS473, PTEN, p110β\α\δ, p85, Erk, pErk, p4-EBP1, 4-
EBP1, 14-3-3β and RAS and GAPDH (loading control). Three independent 
transfections were performed and for each component and transfection, three 
independent Western Blots were run. The obtained signals were subsequently 
quantified using the ImageJ program. For the calculations, expression of proteins 
was first corrected against the loading control using the values obtained for 
GAPDH and then normalized against the values obtained for the untreated control 
cells.  
Results from the transfection/gene expression analysis experiments showed 
alterations in the expression and/or activation of a number of PI3K/AKT signaling 

 

0 μg 2 μg 4 μg 6 μg

HeLa INPP5K INPP5K INPP5K INPP5K

INPP5K 100% 101% 110% 119% 129%

0%

50%

100%

150% P=.000

 

0 μg 2 μg 4 μg 6 μg

HeLa MYO1
C

MYO1
C

MYO1
C

MYO1
C

MYO1C 100% 105% 130% 144% 154%

0%

50%

100%

150%

200% P=.000  
 
            
             0       2       4        6 

MYO1C 

GAPDH 

 
 

 
 
           
                0         2        4         6 

INPP5K 

GAPDH 

Co
nt

ro
l (

He
La

) 
Co

nt
ro

l (
He

La
) 

 



10 
 

pathway components in response to the excess of INPP5K and MYO1C 
expression (Appendix E). 
 

3.3.1. Akt, p-Akt473 and p-Akt308  

We found that cells expressing excess of INPP5K had an insignificant (P=.471) 
decreasing in p-Akt308 (Appendix E and G) and in the cells expressing excess of 
MYO1C there was a not significant effect (P=.177) in p-Akt473 (Appendix E and 
G). Due to reduction of p-Akt308 levels in these cells, AKT would not be fully 
activated. However, we found that level of expression of AKT protein was 
decreased significantly (P=.000) in both MYO1C- and INPP5K-transfected cells 
(Figure 4). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 4. A dose-dependent down regulation (averages) of Akt against MYO1C and 
INPP5K and calculated standard deviations in cells expressing excess of MYO1C or 
INPP5K transfected with 0, 2, 4, 6 μg of the corresponding gene constructs. 
 
Akt can be activated by phosphorylation at Thr308 by PIP3-activated PDK1. 
Maximal activation of Akt also requires phosphorylation of this protein at Ser473 
and it has been shown that INPP5K through dephosphorylation of PIP3 inhibits 
phosphorylation of Akt (Ijuin, T. and Takenawa T., 2003; Xiong et al., 2009). 
Thus, it is reasonable to propose that over-expression of INPP5K should result in 
decreased in p-Akt308 (phosphorylated Akt at Thr308). MYO1C is shown to bind 
to Rictor, which is a downstream protein in PI3K/AKT pathway that can make a 
complex with the mammalian target of rapamycin complex (mTORC2). This 
protein is responsible of activation of Akt through phosphorylation of its Serine 
473 residue (p-Akt473) (Hagan et al., 2008; Bhaskar P.T. and Hay N. 2007). If 
MYO1C tightly binds to Rictor and thus prevent its binding to mTORC2, it is 
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expected that in excess of expression of MYO1C there will be a reduction in p-
Akt473. Over all, a negative correlation between the expression of INPP5K and/or 
MYO1C with Akt expression and its phosphorylation at its two different sites was 
suggested and thus it can be concluded that expression of MYO1C or INPP5K can 
negatively regulate PI3K/AKT pathway. 

 

3.3.2. RAS, ERK and pERK 

Our analysis showed a significant (P=.002) negative correlation between the 
expression of INPP5K and expression of Erk44 (Figure 5b) and a significant up 
regulation (P=.020) in pErk42 (Figure 5a). Expression of Ras in the excess of 
INPP5K was down regulated (P=.077), (Appendix E and G).  
(A) 
 
 
 
 
 
 
 
 
 
 
(B) 
 
 
 
 
 
 
 
 
 
 
Figure 5. Dose-dependent up regulation (averages) of pErk42 against INPP5K (A) and 
dose-dependent down regulation (averages) of Erk44 against INPP5K (B) and their 
calculated standard deviations in cells expressing excess of MYO1C or INPP5K 
transfected with 0, 2, 4, 6 μg of the corresponding gene constructs. 
 
 At physiological conditions, MAPK pathway is activated by binding of growth 
factors to their surface receptor tyrosine kinases (RTK) and transmitting signals 
through the small GTPase Ras. The small G protein Ras is localized to the plasma 
membrane and when activated, it activates a downstream serine/threonine kinase, 
called Raf. Activated Raf proteins in turn triggers a MAP kinase (MAPK) signal 
transduction followed by sequential activation of MEK and Erk, and the signal is 
finally transduced to regulation of transcription in the nucleus (Carnero A., 2010; 
Yajima I. et al., 2012; Dumaz N., 2011). In PI3K/AKT pathway, activated Ras 
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facilitates the translocation of PI3K and thus phosphorylation of PIP2. Akt can 
inhibit Erk signaling via inhibition of c-Raf through direct phosphorylation of c-
Raf on T-259, thus leads to an inhibitory effect on the Erk pathway (Manning 
B.D. and Cantley L.C., 2009; Weinberg R.A., 2007b). Consequently, by INPP5K 
suppression of PI3K/AKT pathway, lowered expression of Ras is expected, which 
in turn will result in reduced Erk by its phosphorylation.  
 

3.3.3. PTEN 

In this experiment a significant negative correlation between the expression levels 
of MYO1C and PTEN (P=.015) and INPP5K and PTEN (P=.001) was detected 
(Figure 6). 
(A) 
 
 
 
 
 
 
 
 
 
 
(B) 
 
 
 
 
 
  
 
 
 
 
Figure 6. A dose-dependent down regulation (averages) of PTEN against INPP5K (A) 
and down regulation (averages) of PTEN against MYO1C (B) and their calculated 
standard deviations in cells expressing excess of MYO1C or INPP5K transfected with 0, 
2, 4, 6 μg of the corresponding gene constructs. 
 
Among PtdIns(3,4,5)P3 phosphatases, PTEN (phosphatase and tensin homologue 
deleted on chromosome 10) is reported to function as the negative regulator of the 
insulin signaling via PI3K/AKT pathway and is thus described as a tumor 
suppressor gene. Expression of PTEN inhibits PI3K signaling through rapid 
decreasing of elevated insulin-induced PtdIns(3,4,5)P3 levels, thus inhibiting the 
phosphorylation of downstream targets such as Akt (Ijuin et al., 2008). Similarly 
to PTEN, ectopic expression of INPP5K can inhibit PI3K through rapid 
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decreasing of elevated insulin-induced PtdIns(3,4,5)P3 levels (Ijuin et al., 2008). 
It has been shown that point mutations in the binding site at the tail domain of 
MYO1C inhibits the binding between MYO1C and PtdIns(4,5)P2 as well as 
disrupts binding to membrane and cellular localization (Dawicki McKenna J.M. 
and Ostap E.M., 2009). Our data suggest a mutual conclusive relationship in the 
functions of these candidate tumor suppressor genes in inactivating the PI3K/Akt 
signaling. 
 

3.3.4. 4-EBP1 and p4-EBP1 

 In this experiment, in excess of MYO1C and INPP5K we could not find a 
significant expression of 4-EBP1 (not shown). Nevertheless, in the excess of 
MYO1C there seem to be lowered levels of phosphorylated 4-EBP1 (P=.096), 
(Figure 7). 

 
 
 
 
 
 
 
 
 
 
 
 Figure 7. A dose-dependent down regulation (averages) of p4-EBP1 against MYO1C 
and their calculated standard deviations in cells expressing excess of MYO1C or INPP5K 
transfected with 0, 2, 4, 6 μg of the corresponding gene constructs. 
 

Activation of the PI3K-Akt pathway has a proven effect on mTORC1 inhibitors 
(Engelman et al., 2006). mTORC1 activation is downstream of AKT and has been 
known for some time to affect on S6K1 and eukaryotic initiation factor 4E 
(eIF4E)-binding protein 1 (4-EBP1). When 4-EBP1 binds to eIF4E, the latter 
molecule is inactive. Activated AKT signaling promotes phosphorylation of 4-
EBP1, release of eIF4E and therefore supports cell growth. This is via eIF4E 
regulation of the cap-dependent translation of diverse target mRNAs, including 
those encoding cyclin D1 and c-Myc (Manning B.D. and Cantley L.C., 2009). In 
this contest, 4-EBP1 functions as a negative regulator of cell growth. Suggesting 
that in these cells eIF4E might be in complex with 4-EBP1 and thus inactive. This 
presumably had been achieved through lowered phosphorylation/activation of 
AKT in both of the models.  

3.3.5. p85 and p110 

Our results showed an insignificant (P=.130) increased expression of p110α in 
MYO1C- and INPP5K-transfected cells and an insignificant (P=.363) lowered 
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expression of p85 in response to INPP5K. Such effect was not detected for p110β 
and p110δ (Appendix E and G). Phospho inositide 3-kinases are a family of 
p85/p110 heterodimeric lipid kinases that function as signal transducers 
downstream of growth factor receptors, mainly receptor tyrosine kinases. These 
classes of PI3K enzymes are heterodimers of a p110 catalytic subunit with three 
isoforms: p110α, p110β and p110δ and a smaller p85 regulatory subunit. The 
latter subunit maintains the p110 catalytic activity in the inactive cells (Ueki et al., 
2002; Engelman et al., 2006; Pixu Liu et al., 2009). In the presence of significant 
results, it is reasonable to suggest that in the excess of a candidate tumor 
suppressor gene involved in this pathway; there should be a high expression of 
p110 proteins to produce signals to PIP2. With the same logic, a lower amount of 
p85 in this hypothetical system is expected.  

 

3.3.6. 14-3-3 

 Transfection of HeLa cells with the increasing amounts of “tumor suppressor 
candidate” MYO1C, resulted in reduced expression (P=.083) of 14-3-3 protein 
(Appendix E and G). The seven known mammalian isoforms of 14-3-3 compose a 
family of highly conserved proteins that are expressed in all eukaryotic cells. 14-
3-3 proteins associate with a variety of proteins involved in signal transduction, 
cell cycle regulation and apoptosis (Onuma H. et al., 2002). 14-3-3 proteins play 
an important role in signaling pathways mediated by serine/threonine protein 
kinases and they interact with several proteins, such as Ras, Raf, PI3K and insulin 
receptor substrate-1 (IRS-1) (Onuma H. et al., 2002). In INPP5K-transfected cells 
there was not a significant (P=.322) effect in 14-3-3 protein, but since in these 
cells successful inactivation of PI3K/AKT signaling through reduced AKT had 
already been accomplished, a probable over expression of 14-3-3 in these cells 
might be explained as the result of a negative feedback loop in the pathway to 
compensate the “imbalance”. 

 

To summarize, it can be concluded that excess of INPP5K protein resulted in the 
up-regulation of p110α, pErk44/42, 4EBP1 and 14-3-3β proteins, with the major 
effect on pErk42 (P=0.02), (Appendix E and G). In the same set of experiments, it 
was found that excess of INPP5K resulted in down-regulation of p8585/55, p-
Akt308, Akt, PTEN, Erk44/42, p4EBP1 and Ras with the major effect on Akt 
(P=.000), PTEN (P=.001) and Erk44 (P=.002), (Appendix E and G). In the 
MYO1C- transfected cells, it was found that p110α and pErk42 were up-regulated, 
whereas p-Akt473, p-Akt308, Akt, PTEN, Erk44/42, p4EBP1, 4EBP1and 14-3-3β 
were down-regulated in the cells with the major effect on Akt (P=.000), PTEN 
(P=.015) and p4EBP1 (P=.019) down-regulations (Appendix E and G).  
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Conclusion 
 
 
Here, we aimed to investigate potential tumor suppressor activities of MYO1C 
and INPP5K in relation to their effects on PI3K/AKT components. HeLA cells 
were transfected with increasing amounts of INPP5K- or MYO1C-gene expression 
constructs and protein extractions were prepared 24 hrs post transfection and 
subjected to WB analysis for fourteen components in the PI3K/AKT pathway.  

The PI3K/AKT pathway is a complex signaling pathway in which many factors 
are in multifaceted correlations with each other. Accordingly, detailed analysis of 
the observed interactions and their potential outcome in tumor progression was 
proven to not to be an easy task and a thorough analysis of the obtained data in 
consultation with experts in the field is required to draw a solid conclusion. 
Nevertheless, our analysis clearly suggested a strong correlation between 
expression of MYO1C and/or INPP5K and altered expression of several 
components of the PI3K/AKT signaling pathway. In most of the cases the 
observed alterations were towards reduced activity of the pathway and thus 
inhibition of the cell growth. In fact, cell proliferation assays in transfection 
experiments using different concentrations of MYO1C- and/or INPP5K-gene 
expression constructs as well as siRNA inactivation of MYO1C showed that 
excess of expression of both of these genes could significantly inhibit cell 
proliferation (unpublished data). 

Taken together, design of the present work has produced novel data on functional 
molecular significance of MYO1C and INPP5K tumor suppressor candidates in 
cell signaling. Further studies are required to fully understand the observed 
correlations and to extend the results.  
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Appendix  
 
5.1. Appendix A  
 
HeLa cells and Cell culture 
 
Recipe of Medium for HeLa Cells   
 
500 ml         DMEM High Glucose (4.5 g/L) with Glutamine (E15-883) PAA 
Laboratories GmbH, Austria. 
50 ml              Bovine Growth Serum (BGS) (SH30541.02) Hyclone, USA. 
5 ml              PEST (100x) (penicillin and streptomycin mixture) (P11-010) PAA   
Laboratories GmbH, Austria. 
  
Thawing 
 
Materials    
            

T75-flask (Nunc®) with NunclonTM surface Thermo Fisher Scientific, Denmark. 
Pipette -   1 ml - 10 ml 
Falcon tube (15 ml) (Sarstedt AG & Co., Germany). 

 
Manual  
 
Prepare the flask 

 
1.    Prepare the ingredients to prepare the medium. 
2.    Immerse all ingredients in water-bath at 37°C, until they are thawed (and     
reach 37°C). 
3.    Add all the ingredients into the DMEM-bottle (500 ml). Mix them by 
‘bottom-up and down’ for couple of times.  
4.    Add prepared medium to T75 flask at least 12 ml (up to 20ml (max)). 
 

Thawing 
 

5.    Fetch the cells from the nitrogen freezer.  
6.    The cells are in cryo-vial. Add 1 ml lukewarm media into the cryo-vials and 
re-suspend the pellet with the medium to let it thaw.  
7.    Transfer that 1 ml mixture to falcon tube (15 ml). Redo this step until all 
pellet of ice is gone (## change the pipette tip from time to time ##) and then 
transfer everything to the falcon tube.  
8.    Add more medium into the falcon tube up to approximately 9 ml. 
9.    Centrifuge at 1000 rpm for 5 minutes (or longer); or until a nice pellet settle. 
## Remember do not centrifuge under minus temperature.  
(This part is done to remove the DMSO (that added when to freeze the cells and 
cells do not like DMSO).  
10.   Discard the supernatant and re-suspend with ~2 ml medium. 
11.   Transfer all to the T75 flask.  
12.   Gently shake the T75 flask so that the cells are spread out. 
13.   Place in an incubator over night under condition of 5% CO2 and 37°C.  
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Medium changing 

Manual  
 

1.    Warm up PBS and medium in a water-bath of 37°C.  
2.    Take out T75 flask and Discard old medium by pouring to waste bottle.  
3.    Add 5-10 ml PBS wash the cells; gently swirl for a while and pour out. 
4.    Add 12 ml medium.  
## Be sure that you do not add the medium directly on the cells, add it to the 
bottom of the T75 and then turn the flask down and swirl to let the media cover 
the surface. ## 
 

Sub-culturing/Splitting the cells 
 
Manual  
 

1.   Warm up PBS and medium in a water-bath of 37°C and take out Trypsin-
EDTA (PAA Laboratories GmbH, Austria) to room temperature.  
2.    Take out T75 flask and Discard old medium by pouring to waste bottle.  
3.    Add 5-10 ml PBS wash the cells; gently swirl for a while and pour out 
4.    Add 1ml of trypsin into the T75-flask, swirl until it is spread over the bottom 
surface. Incubate in incubator 37°C and 5% CO2 for 5 min.  
5.    ## While waiting, take new T75-flasks/well-plate out and label them, add the 
new medium in (up to 12 ml. for each of T75 flasks) ## 
6.    Dislodge the cells by hitting the flask against your palm of hand or edge of 
table. Check detachment under the inverted transmitted-light microscope Leitz 
Labovert FS (Ernst Leitz Wetzlar GmbH, Germany).  
7.    Add at least 2 time of medium to inactivate trypin activity.  
8.    Mix the solution with pipette. Up & down and rinse down the cells from top 
of the bottom surface.  
9.    Take out the mixture according to the proper amount that is estimated in to 
new labeled T75-flasks/well-plates.  
10.   Gently swirl to allow cell spreading across the whole bottom surface. Check 
the spreading under microscope.  
11.  Place in an incubator over night under condition of 5% CO2 and 37°C.  

 
Seeding/Passage the cells 
 
Manual  
 

1. After trysinization, the volume of the cells mixture needed is according to 
the following table: 

Flask/Plate Area (cm2) Volume of total content (ml) 
96-well plate 0,3 0,1 
24 –well plate 1,9 0,5 
12-well plate 3,8 1,0 
6-well plate 9,4 2,0 
Dish with dia 10 cm 55,0 10,0 
T25 flask 25,0 6,0 
T75 flask 75,0 12,0 

 
2. Place in an incubator over night under condition of 5% CO2 and 37°C.  
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5.2. Appendix B 
 
Plasmid DNA amplification and purification 
 
Medium  preparation   

Prepare LB medium by dissolve the following ingredients according to the 
following recipe. 

 
LB medium: 

Yeast extract  : 5g (07079, Schaulab SA)  
Tryptone        : 10g (Casein trypsic peptone (Trypton); 07119, Schaulab 
SA)  
NaCl              : 10g (Merck KGaA) 
Add the milliQ dH2O up to 1 litre before sterilization by autoclaving. 
 

Bacterial transformation  

1. Thaw Competent Cells tube(s) (NovaBlue Singles Competent Cells, Novagen) 
according to the number of reactions needed on ice for 5 min, then flick the tubes 
to resuspend the cells. 

2. After acquisition of ordered vectors with clones of Skip in pCMV6-AC vector 
(SC 321576) and Myo1c in pCMV6-XL5 vector (SC 315975) and their both 
empty vectors (PS100020 and PCMV6XL5 respectively) (TrueORF cDNA 
clones and PrecisionShuttle vector system, OriGene Technologies, Inc), add 100 
µl of milliQ dH2O in to each tubes to have plasmid/vector as 100 µg/ml solution. 

3. Then add 1µl of each plasmid/vector solution directly to the cells in separate tube 
of Competent Cells. 

4. Swirl the tube before return to the ice for 5 min-incubation. 
5. Perform heat shock by putting the tubes onto water bath at 42°C for exactly 30 

sec. without shaking. 
6. Add 250 µl provided super optimal broth (SOC) medium (or lysogeny broth (LB) 

medium) at RT. 

Colony forming 

7. Flick 5-8 times before taking the transformation from the middle of the reaction 
tube. 

8. Spread the transformation on LB agar plate with ampicillin; for 5 µl 
transformation, prepare medium cushion by pipetting 50 µl of LB medium in the 
centre and mix transformation onto by pipetting.  

9. Incubate overnight 15-18 hours under 37°C condition (additional 2 hours for 
larger colony is optional). 

Colony picking (selection) and bacterial growth  

10. Prepare the LB medium in five 50-ml Falcon tubes by adding 20 ml aliquot of 
100 ml LB medium added with 400 µl of ampicillin solution (25 mg/ml).   
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11. Pick a single colony or 1.2-1.5 µl aliquot of previous thawed bacterial culture and 
dispense it into the prepared tubes with LB medium, close the cap loosely to 
allow aspiration. 

12. Incubate under 37°C condition on shaker (Orbital Shaker, ThermoForma) at 250 
rpm overnight. 

 
Plasmid DNA purification  

Bacterial culture from transformation was carried on with the purification using Plasmid 
Midi Kit and reagents (Qiagen) and protocol as the following. 

1. Harvest the cells by centrifugation at 6000 x g for 15 min at 4°C. 
• Centrifuge 20-ml culture in 50-ml falcon tube at a time, discard supernatant 

and fill up with the additional 20-ml culture and so on to get accumulated 
pellet from total 100-ml culture. 

2. Resuspend the pellet in 4 ml Buffer P1 added with 4 µl RNAaseA (to final 
concentration 100 µg/ml). 

3. Add 4 ml Buffer P2, mix thoroughly by vigorously inverting the sealed tube 4 to 6 
times, and incubate at RT for 5 min. 

4. Add 4 ml of chilled Buffer P3, mix immediately and thoroughly by vigorously 
inverting 4 to 6 times, and incubate on ice for 15 min. 

5. Centrifuge at > 20,000 x g for 30 min at 4°C. Remove supernatant containing 
plasmid DNA promptly. 

6. Centrifuge the supernatant again at > 20,000 x g for 15 min at 4° C. Remove 
supernatant containing plasmid DNA promptly. 

7. Equilibrate a Qiagen-tip 100 by applying 4 ml Buffer QBT, and allow the column 
to empty by gravity flow. 

8. Apply the supernatant from step 6 to the Qiagen-tip and allow it to enter the resin 
by gravity flow. 

9. Wash the Qiagen-tip 2 times with 10 ml Buffer QC. 
10. Elute DNA with 5 ml Buffer QF. 
11. Precipitate DNA by adding 3.5 ml RT isopropanol to the eluted DNA. Mix and 

centrifuge immediately at >15,000 x g for 30 min at 4° C. Carefully decant the 
supernatant. 

12. Wash DNA pellet with 2 ml of RT 70% ethanol, and centrifuge at > 15,000 x g 
for 10 min. 

13. Carefully decant the supernatant without disturbing the pellet. 
Air-dry the pellet for 5–10 min, and dissolve the DNA in a suitable volume (100-
200 µl) of milliQ water (or buffer).   
 

Agarose Electrophoresis 

1. Prepare agarose gel per recipe below; 

 
1% agaros gel: 

1g              Agarose  
100 ml           TBE 1X 
4 µl               Gel Red 10,000x in water  
 
Weigh up the required amount of agarose powder (A9539, Sigma-aldrich) and 
measure 100 ml of TBE with cylinder and add the TBE to the flask with the 
powder to mix. 
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2. Heat the solution in the microwave to boil briefly for a couple of times and make 
sure the agar is dissolved (clear solution). 

3. Add Gel Red (41003, Biotium, Inc.) when the solution of agarose and TBE is 
cool down (you should be able to hold the flask). 

4. Stir around and then add it to the prepared vessel with tape around and set up with 
comb. Then allow solidification. 

5. Prepare sample solution by mixing aliquot containing 100 ng of the constructs or 
vectors with 2 µl bromophenol blue (BFB) marker dye. 

6. Pipette down the total volume of sample to a well on an agarose gel and run at 
90V, for 1 to 2 hours 90V for 1.5 hours against 1 Kb Plus DNA Ladder 
(Invitrogen Corporation). 

7. Then take a picture under fluorescence using FluorChem 8000 camera (Alpha 
Innotech Corp) by program FluorChem v.3.04A.  
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5.3. Appendix C  
 
Plasmid DNA Transfection 

Purified plasmid DNA products from transformation were used for the transfection using 
cationic liposomal system (Lipofectamine 2000, Invitrogen Corporation) according to the 
protocol.  

1. For each transfection sample, prepare complexes as follows:  

           Table 1. Optimized transfection materials. 
Culture vessel Shared reagents DNA transfection 

Volume of 
plating medium 

Volume of 
dilution medium1 

DNA  
(unit: µg) 

Lipofectamine  
(unit: µl) 

96-well 100 µl 2 x 25 µl 0.09 0.5  
6-well 2 ml 2 x 250 µl 3.0  10  
60-mm petri dish 5 ml 2 x 0.5 ml 6.0  15  
10-cm petri dish 15 ml 2 x 1.5 ml 12.0  30  

1 Volume of dilution medium in step a and b of DNA transfection protocol 

a. Dilute DNA in Opti-MEM I reduced serum medium (GIBCO, Invitrogen 
Corporation) without serum. Then mix gently. 

b. Mix Lipofectamine 2000 gently before use, then dilute in Opti-MEM I 
reduced serum medium. Incubate for 5 min at RT (proceed to step c within 25 
min). 

c. After 5 min incubation, combine the diluted DNA with diluted Lipofectamine 
2000. Mix gently and incubate for 20 min at RT (complexes are stable for 6 
hours at RT. 
 

2. Add aliquot of transfection complexes to each sample/plate containing cells and 
medium. Mix gently by rocking back and forth. 
 

3. Incubate cells at 37°C in a CO2 incubator for designated duration (24 hours). 
 

Table 2. An Example of serial dilutions of gene expression constructs. The total 
concentration of construct mixtures used in each transfection experiment was 6 µg. 
 

Serial dilution of gene 
constructs  

           0 µg 2 µg 4 µg 6 µg 

INPP5K Concentration  Amount 
(µg) 

Volume 
(µl) 

Amount 
(µg) 

Volume 
(µl) 

Amount 
(µg) 

Volume 
(µl) 

Amount 
(µg) 

Volume 
(µl) 

Gene 
construct 

314.14 ng/μl 0 0 2 6.37 4 12.73 6 19.1 

Empty 
Vector 

749 ng/μl 6 8 4 5.34 2 2.67 0 0 

MYO1C 

Gene 
construct 

537 ng/μl 0 0 2 3.73 4 7.45 6 11.17 

Empty 
Vector 

845.88 ng/μl 6 7.1 4 4.73 2 2.37 0 0 
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5.4. Appendix D  
 
Protein preparation and quantification 

1. Prepare ice-cold PBS (Dulbecc’s PBS without Mg and Ca (H15002), PAA 
Laboratories GmbH) by placing container into ice box. 

2. Mix the lysis buffer per formula below: 
 

• RIPA-buffer (1x)                                1 ml (89901, Thermo Fisher Scientific 
Inc). 

• Protease inhibitor (100x)             10 µl Cocktail, EDTA-free (78415, 
Thermo Fisher Scientific Inc). 

• Halt Phosphatase inhibitor (100x)      10 µl Cocktail, 1ml (78420, Thermo 
Fisher Scientific Inc). 

3. Pour/pipette out the medium from the container. 
4. Wash cells with ice-cold PBS 2 times.  

                              Table 1. Summary of volume of PBS buffer.    

Culture vessel Volume of PBS buffer 

6-well                    800 µl 
60-mm  petri dish            5 ml 
10-cm petri dish 5-10 ml 
T-75 flask 5-10 ml 

 
5. Then remove PBS as much as possible 
6. Add lysis buffer onto the cells in the container 

                              Table 2. Summary of volume of lysis buffer. 

Culture vessel Volume of lysis buffer 

6-well 35 µl 
60-mm  petri dish 100 µl 
10-cm petri dish 200 µl 
T-75 flask 200 µl 

7. Scrape out the cell from its surface with cell scraper (99010; TPP). 
8. Transfer to Eppendorf tube and incubate 10 min on ice. 
9. Centrifuge at max speed (~14 000 rpm) for 15 min under 4°C.  
10. Transfer the supernatant to Eppendorf tube. 
11. Centrifuge at max speed (~14 000 rpm) for 15 min under 4°C.  
12. Transfer the supernatant to new Eppendorf tube. 
13. Keep the protein in -70°C freezer. 
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Protein quantification 
 
Measuring the concentration of protein sample (Bradford Assay): 

1. Add 800µl dH2O to all required cuvettes (Semi-micro cuvette (223-9955), Bio-
Rad Laboratories). 

2. Do a dilution series of reference from 1mg/ml Albumin from bovine serum 
(BSA) (A2153, Sigma-Aldrich); add 0 µl (blank), 3 µl, 5 µl, 7 µl, and 9 µl to 
separate cuvettes. 

3. Add 2 µl protein samples to each other cuvette. 
4. Under fume hood; add 200 µl Bradford solution (Bio-Rad Protein Assay (500-

006), Bio-Rad Laboratories Inc) to all cuvettes; pour the solution against the wall 
of cuvette and let it flow down. 

5. Set the spectrophotometer to 600nm; mix all samples just before measuring. Set 
reference using blank.  

6. Continue with the rest of the samples and note the OD-value.  
• If OD>1, make a new sample preparation with 1 µl protein sample instead; Take 

half of the sample out and refill with 400 µl dH2O and 100 µl Bradford solution. 
7. Calculate the OD/µl of the BSA-dilution series: 
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8. Calculate the concentration of the protein samples: 
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5.5. Appendix E  
 
 SDS-PAGE and Western Blot 
 
SDS-PAGE Electrophoresis                                                                                                                        
(sodium dodecyl sulfate polyacrylamide gel electrophoresis) 

1. Thaw protein samples on ice and allow sample buffer getting to RT (Room 
Temperature). 

2. Mix the 2x sample buffer per formula below; 

    SDS (10%)                           20 ml 
   Glycerol (100%)  10 ml 
   Tris pH 6.8 (0.5M)  12 ml 
   Bromphenol blue  some 
    dH2O    58 ml 
   β-mercaptoethanol  700 µl 

3. Calculate the volume to acquire 20 µg protein and other reagents to fit the 
maximum loading volume for selected gel (half of the maximum volume will be 
sample buffer (2x) while volume of lysis buffer together volume of sample 
containing 20 µg protein  will be second half). 

      Table 1. Maximum loading volume 

Number of wells: Max. loading volume: 

10 30 µl 
15 20 µl 

4. Flick the Eppendorf tubes of protein sample and quickly spin down.  
5. Add lysis buffer to the labelled PCR strip before adding the volume of protein 

sample and then quickly spin down again. 
6. Take the tubes to fume hood, add sample buffer to a PCR-tube. Keep the proteins 

on ice at the all time. 
7. Take the tubes to programmable thermal controlling machine (PTC-100, MJ 

Research Inc) to denature samples at 95°C for 7 min, and then keep samples at 
RT. 

8. Mix 1x running buffer per formula below: 

o NuPAGE MOPS 50ml SDS Running Buffer (20x) (NP0001, Invitrogen  
Corporation)  

o dH2O   950 ml 

9. Assemble the electrophoresis equipment and rinse the gels (10 (NP0336) or 15-
well (NP-0335) NuPAGE 4-12% Bis Tris gel, Invitrogen Corporation) with 
dH2O (remove the white tape, the comb and place the gel with the wells facing 
inwards) and tighten the gel with the plastic clip. 

10. Add running buffer and check for leakage. 
11. Rinse the wells carefully by blowing the wells with pipetting up and down, 

then add running buffer outside the chamber. 
12. Load the mixture of protein samples and 7 µl ladders (Novex Sharp Protein 

Ladder (LC 5800), InvitrogenTM) on both sides of the gel. 
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13. Turn on the power and set to 120V, check after 10 min to see if the samples have 
separated correctly. 

14. Continue separation at 180V until the blue colour has reached the bottom, 
approximately 1 hour.  

Transfer 

 
15. Mix 1x transfer buffer per formula below: 

o NuPAGE Transfer Buffer (20x)   50 ml  (NP0006, Invitrogen 
Corporation)  

o Methanol     100 ml (ME03161000, 
Scharlau) 

o dH2O                  850 ml 

16. Mix 1x TBST per formula below : 

o 10x TBS      100 ml 
o dH2O       900 ml 
o Tween 20       0.5 ml 

17. Soak the Nitro cellulose membrane (Nitrocellulose Transfer Membrane, Protran 

BA79, Whatman , Germany), two filter papers and blotting pads in transfer buffer 
for at least 5 min. 

18. When the electrophoresis is done, remove the wrapping plastic; remove the wells 
by the use of a Western knife. 

19. Place one filter paper on the gel and carefully remove any bubbles by rolling a 
pipette over it. 

20. Take a piece of parafilm and place on top of the filter paper and turn the sandwich 
around. 

21. Use the Western knife and remove the gel carefully. 
22. Cut away the thick blue part of the gel (throw the plastic casts and gel-waste in 

the fume cupboard).  
23. Place a membrane on the gel and then a filter paper (remove any bubbles in each 

step). 
24. Take one or two blotting pads and place them in the transfer cassette and then the 

gel sandwich on top, then add enough pads on the sandwich till it close tightly.  
25. Assemble the transfer cassette and fill the inner chamber with transfer buffer. 
26. Fill the outer chamber with ice and dH20. Dry of the lid and place the transfer 

cassette in an icebox. 
27. Run the transfer at 30V, for 2 hours. Check to see that the transfer is running 

correctly, e.g. small bubbles. 
28. Prepare blocking buffer (5% milk in TBST) by dissolve 2.5 g of dry milk powder 

in 50 ml TBST.  
29. Block the membrane in 50 ml blocking buffer for 1 hour on the Belly Dancer 

(Stovall Life Science, Inc) at RT. 
30. Prepare the primary antibody solution per dilution in the summary table of 

antibodies and add 100 µl NaN3 (preservative) to each 10 ml antibody dilutions.  
31. Incubate the membrane in primary antibody on a shaker in the fridge over night 

(one hour incubation will be enough for GAPDH). 
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Visualization 

1. Wash the membrane in TBST: 2 times (5 min each) on a Belly Dancer.  
2. Prepare secondary antibodies; goat anti-rabbit IgG (H+L) (111-001-003) and goat 

anti-mouse IgG (H+L) (115-035-062) from Jackson Immuno-Research 
Laboratories, Inc. per dilution in the summary table of antibodies then incubate 
the membrane under the solution for 1 hour at RT on Belly Dancer.  

3. Wash the membrane in TBST: 3 times (10 min each). 
4. Incubate the membrane in signal solution for 5 min (for samples with 1:10 000 

dilution, SuperSignal West Pico (Thermo Fisher Scientific) is recommended 
while SuperSignal West Femto (Thermo Fisher Scientific) is suggested for 1:40 
000: dilution). 

5. Place the membrane on and cover with transparency over-head plastic before 
taking a picture with LAS1000 camera (Luminescent Image Analyzer, LAS1000 
Plus, Fuji-Film Ltd.) and use Image Reader LAS1000 V2.6 program.  

6. After the experiment, keep the membrane in the sealed-sac with TBST. 
 
Table 2. List of antibodies and dilution for Western Blot. 

Primary 
antibody kDa Dilution vol.ab/TBST

(µl/ml) Type Company product 
ID 

Secondary  
antibody  

p110α 110 1:500 10/5 Rabbit Cell Signaling 4249s Rab. 
1:20000 TBST 1x 

p110β 110 1:500 10/5 Rabbit Cell Signaling 3011s Rab. 
1:20000 TBST 1x 

p110δ 110 1:500 10/5 Rabbit Santa Cruz 
Biotechnology sc7176 Rab. 

1:20000 TBST 1x 

MYO1C 118 1:500 10/5 Rabbit Sigma-Aldrich HPA001
768 

Rab. 
1:20000 TBST 1x 

p85 85/5
5/50 1:1000 5/5 Rabbit Millipore Q63787 Rab. 

1:20000 TBST 1x 

p-
Akt1/2/3(S

er473) 
60 1:500 10/5 Rabbit Santa Cruz 

Biotechnology sc7985 Rab. 
1:20000 TBST 1x 

p-
Akt1(Thr 

308) 
60 1:500 10/5 Rabbit Santa Cruz 

Biotechnology sc16646 Rab. 
1:20000 TBST 1x 

Akt 60 1:500 10/5 Rabbit Santa Cruz 
Biotechnology sc8312 Rab. 

1:20000 TBST 1x 

PTEN 55 1:250 20/5 Mouse Santa Cruz 
Biotechnology sc7974 Mouse 

1:40000 TBST 1x 

INPP5K(S
KIP) 51 1:500 10/5 Rabbit Sigma-Aldrich s8948 Rab. 

1:20000 TBST 1x 

pErk 1/2 42/4
4 1:800 6.25/5 Rabbit Cell Signaling 9101s Rab. 

1:20000 TBST 1x 

Erk 1/2 42/4
4 1:800 6.25/5 Rabbit Cell Signaling 9102 Rab. 

1:20000 TBST 1x 

GAPDH 
(FL-335) 37 1:1000 5/5 Rabbit Santa Cruz 

Biotechnology sc25778 Rab. 
1:20000 TBST 1x 

14-3-3 β 30 1:1000 5/5 Rabbit Santa Cruz 
Biotechnology sc628 Rab. 

1:20000 TBST 1x 

p-4EBP1 15-
20 1:500 10/5 Rabbit Cell Signaling 9456s Rab. 

1:20000 TBST 1x 
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4EBP1 15-
20 1:500 10/5 Rabbit Cell Signaling 9644s Rab. 

1:20000 TBST 1x 

Ras 21 1:500 10/5 Rabbit Cell Signaling 3339s Rab. 
1:20000 TBST 1x 

 
 
Table 3. Summary of protein expression analysis of PI3K/AKT pathway components in 
Western Blot followed by ImageJ analysis.  

Transfection 15/11/2011 
 

17/11/2011 
 

22/11/2011 
 

Components  Repeats 1 2 3 1 2 3 1 2 3 
p110α 

 
MYO1C                   
INPP5K                   

p110β MYO1C                   
INPP5K                   

p110δ MYO1C                   
INPP5K                   

p85/85 MYO1C                   
INPP5K                   

p85/55 MYO1C                   
INPP5K                   

p-Akt 473 MYO1C                   
INPP5K                   

p-Akt 308 MYO1C   
 

              
INPP5K                   

Akt MYO1C                   
INPP5K                   

PTEN MYO1C                   
INPP5K                   

pErk 42 MYO1C                   
INPP5K 

 
                

pErk 44 MYO1C                   
INPP5K                   

Erk 42 MYO1C 
 

                
INPP5K     

 
            

Erk 44 MYO1C                   
INPP5K                   

p4EBP1 MYO1C                   
INPP5K                   

14-3-3 β MYO1C     
 

            
INPP5K                   

4EBP1 MYO1C                   
INPP5K                   

Ras MYO1C                   
INPP5K 

 
      

 
      

 * Boxes marked in Red represent dose-dependent up regulations of the component in response to 
the excess of INPP5K or MYO1C expression in the transfected and boxes marked in yellow show 
dose-dependent down regulations.  
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Table 4. Averages of Expression analysis of nine repeats from Western Blot results with 
related Standard Deviations. 

 
 

Component Gene Construct Average STDEVP Component Gene Construct Average STDEVP
HeLa 100% HeLa 100%

p110α MYO1C 0 μg 119% 29% pErk 42 INPP5K 0 μg 141% 33%
MYO1C 2 μg 132% 33% INPP5K 2 μg 146% 33%
MYO1C 4 μg 140% 49% INPP5K 4 μg 173% 18%
MYO1C 6 μg 157% 38% INPP5K 6 μg 204% 26%
HeLa 100% HeLa 100%

p110α INPP5K 0 μg 152% 28% pErk 44 MYO1C 0 μg 111% 55%
INPP5K 2 μg 158% 36% MYO1C 2 μg 147% 115%
INPP5K 4 μg 179% 63% MYO1C 4 μg 116% 80%
INPP5K 6 μg 154% 43% MYO1C 6 μg 153% 141%
HeLa 100% HeLa 100%

p110β MYO1C 0 μg 95% 21% pErk 44 INPP5K 0 μg 106% 41%
MYO1C 2 μg 98% 25% INPP5K 2 μg 100% 24%
MYO1C 4 μg 97% 21% INPP5K 4 μg 112% 37%
MYO1C 6 μg 90% 27% INPP5K 6 μg 127% 25%
HeLa 100% HeLa 100%

p110β INPP5K 0 μg 95% 30% Erk 42 MYO1C 0 μg 85% 11%
INPP5K 2 μg 92% 23% MYO1C 2 μg 78% 15%
INPP5K 4 μg 90% 16% MYO1C 4 μg 72% 12%
INPP5K 6 μg 93% 13% MYO1C 6 μg 67% 12%
HeLa 100% HeLa 100%

p110δ MYO1C 0 μg 105% 21% Erk 42 INPP5K 0 μg 86% 9%
MYO1C 2 μg 107% 19% INPP5K 2 μg 90% 7%
MYO1C 4 μg 113% 24% INPP5K 4 μg 84% 11%
MYO1C 6 μg 103% 34% INPP5K 6 μg 81% 19%
HeLa 100% HeLa 100%

p110δ INPP5K 0 μg 137% 46% Erk 44 MYO1C 0 μg 87% 13%
INPP5K 2 μg 136% 32% MYO1C 2 μg 85% 15%
INPP5K 4 μg 125% 35% MYO1C 4 μg 80% 14%
INPP5K 6 μg 121% 43% MYO1C 6 μg 75% 17%
HeLa 100% HeLa 100%

p85/85 MYO1C 0 μg 99% 9% Erk 44 INPP5K 0 μg 85% 12%
MYO1C 2 μg 99% 15% INPP5K 2 μg 82% 9%
MYO1C 4 μg 100% 11% INPP5K 4 μg 71% 12%
MYO1C 6 μg 96% 11% INPP5K 6 μg 69% 12%
HeLa 100% HeLa 100%

p85/85 INPP5K 0 μg 96% 14% p4EBP1 MYO1C 0 μg 98% 4%
INPP5K 2 μg 93% 20% MYO1C 2 μg 95% 5%
INPP5K 4 μg 83% 16% MYO1C 4 μg 84% 12%
INPP5K 6 μg 85% 18% MYO1C 6 μg 72% 18%
HeLa 100% HeLa 100%

p85/55 MYO1C 0 μg 87% 22% p4EBP1 INPP5K 0 μg 95% 9%
MYO1C 2 μg 86% 23% INPP5K 2 μg 90% 13%
MYO1C 4 μg 92% 27% INPP5K 4 μg 84% 8%
MYO1C 6 μg 87% 36% INPP5K 6 μg 81% 18%
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Component Gene Construct Average STDEVP Component Gene Construct Average STDEVP
HeLa 100% HeLa 100%

p85/55 INPP5K 0 μg 86% 12% 14-3-3 β                     MYO1C 0 μg 98% 2%
INPP5K 2 μg 77% 13% MYO1C 2 μg 93% 2%
INPP5K 4 μg 76% 22% MYO1C 4 μg 87% 3%
INPP5K 6 μg 78% 6% MYO1C 6 μg 91% 9%
HeLa 100% HeLa 100%

p-Akt 473 MYO1C 0 μg 88% 21% 14-3-3 β                     INPP5K 0 μg 109% 19%
MYO1C 2 μg 77% 22% INPP5K 2 μg 111% 17%
MYO1C 4 μg 72% 24% INPP5K 4 μg 112% 16%
MYO1C 6 μg 61% 19% INPP5K 6 μg 125% 18%
HeLa 100% HeLa 100%

p-Akt 473 INPP5K 0 μg 73% 18% 4EBP1 MYO1C 0 μg 85% 21%
INPP5K 2 μg 84% 26% MYO1C 2 μg 81% 17%
INPP5K 4 μg 88% 33% MYO1C 4 μg 73% 17%
INPP5K 6 μg 85% 19% MYO1C 6 μg 65% 21%
HeLa 100% HeLa 100%

p-Akt 308 MYO1C 0 μg 89% 13% 4EBP1 INPP5K 0 μg 99% 13%
MYO1C 2 μg 83% 24% INPP5K 2 μg 123% 20%
MYO1C 4 μg 79% 25% INPP5K 4 μg 136% 42%
MYO1C 6 μg 72% 23% INPP5K 6 μg 116% 7%
HeLa 100% HeLa 100%

p-Akt 308 INPP5K 0 μg 92% 23% Ras MYO1C 0 μg 99% 28%
INPP5K 2 μg 79% 25% MYO1C 2 μg 102% 32%
INPP5K 4 μg 76% 25% MYO1C 4 μg 110% 45%
INPP5K 6 μg 74% 16% MYO1C 6 μg 94% 38%
HeLa 100% HeLa 100%

Akt MYO1C 0 μg 94% 4% Ras INPP5K 0 μg 92% 9%
MYO1C 2 μg 90% 5% INPP5K 2 μg 89% 14%
MYO1C 4 μg 80% 4% INPP5K 4 μg 83% 10%
MYO1C 6 μg 76% 8% INPP5K 6 μg 82% 8%
HeLa 100% HeLa 100%

Akt INPP5K 0 μg 91% 11% MYO1C MYO1C 0 μg 105% 6%
INPP5K 2 μg 82% 13% MYO1C 2 μg 130% 9%
INPP5K 4 μg 68% 8% MYO1C 4 μg 144% 16%
INPP5K 6 μg 49% 15% MYO1C 6 μg 154% 21%
HeLa 100% HeLa 100%

PTEN MYO1C 0 μg 81% 10% MYO1C INPP5K 0 μg 104% 20%
MYO1C 2 μg 76% 19% INPP5K 2 μg 108% 20%
MYO1C 4 μg 70% 22% INPP5K 4 μg 107% 14%
MYO1C 6 μg 64% 18% INPP5K 6 μg 104% 17%
HeLa 100% HeLa 100% 0%

PTEN INPP5K 0 μg 83% 12% INPP5K MYO1C 0 μg 105% 11%
INPP5K 2 μg 73% 16% MYO1C 2 μg 105% 11%
INPP5K 4 μg 68% 8% MYO1C 4 μg 102% 16%
INPP5K 6 μg 64% 9% MYO1C 6 μg 103% 11%
HeLa 100% HeLa 100%

pErk 42 MYO1C 0 μg 159% 33% INPP5K INPP5K 0 μg 101% 7%
MYO1C 2 μg 199% 67% INPP5K 2 μg 110% 8%
MYO1C 4 μg 175% 61% INPP5K 4 μg 119% 8%
MYO1C 6 μg 217% 101% INPP5K 6 μg 129% 9%
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5.6. Appendix F  
 
The vectors and its schematic of the multiple cloning sites: 
pCMV6-AC: 

    
 

 
 
 
pCMV6-XL5: 

   
 

 
 
 
 
 
(Source: OriGene Technologies, Inc. available at http://www.origene.com/ 
cdna/vectordiagram.mspx and http://www.origene.com/cdna/trueorf/pCMV6- 
A.mspx [collected 2012.02.23]). 
 
 
  

 

http://www.origene.com/
http://www.origene.com/cdna/trueorf/pCMV6-
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5.7. Appendix G 
 
SPSS analysis of the obtained data 
 

 
 

p110α vs MYO1C

 
Sum of Squares df Mean Square F Sig.

Between Groups 1.102 4 .275 1.972 .130

Within Groups 3.491 25 .140

Total 4.593 29

Post Hoc Tests

Lower Bound Upper Bound
0 ug -.18833 .21575 .391 -.6327 .2560

2 ug -.31833 .21575 .153 -.7627 .1260

4 ug -.40333 .21575 .073 -.8477 .0410

6 ug -.56500* .21575 .015 -1.0093 -.1207

control .18833 .21575 .391 -.2560 .6327

2 ug -.13000 .21575 .552 -.5743 .3143

4 ug -.21500 .21575 .329 -.6593 .2293

6 ug -.37667 .21575 .093 -.8210 .0677

control .31833 .21575 .153 -.1260 .7627

0 ug .13000 .21575 .552 -.3143 .5743

4 ug -.08500 .21575 .697 -.5293 .3593

6 ug -.24667 .21575 .264 -.6910 .1977

control .40333 .21575 .073 -.0410 .8477

0 ug .21500 .21575 .329 -.2293 .6593

2 ug .08500 .21575 .697 -.3593 .5293

6 ug -.16167 .21575 .461 -.6060 .2827

control .56500* .21575 .015 .1207 1.0093

0 ug .37667 .21575 .093 -.0677 .8210

2 ug .24667 .21575 .264 -.1977 .6910

4 ug .16167 .21575 .461 -.2827 .6060

Expression

Multiple Comparisons

Expression
LSD
(I) Transfection (J) Transfection

Mean Difference (I-J) Std. Error Sig.

95% Confidence Interval

control

0 ug

2 ug

4 ug

6 ug

*. The mean difference is significant at the 0.05 level.
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p110α vs INPP5K

 
Sum of Squares df Mean Square F Sig.

Between Groups 1.365 4 .341 1.603 .225

Within Groups 3.192 15 .213

Total 4.557 19

Post Hoc Tests

Lower Bound Upper Bound
0 ug -.51500 .32620 .135 -1.2103 .1803

2 ug -.58250 .32620 .094 -1.2778 .1128

4 ug -.79000* .32620 .029 -1.4853 -.0947

6 ug -.53500 .32620 .122 -1.2303 .1603

control .51500 .32620 .135 -.1803 1.2103

2 ug -.06750 .32620 .839 -.7628 .6278

4 ug -.27500 .32620 .412 -.9703 .4203

6 ug -.02000 .32620 .952 -.7153 .6753

control .58250 .32620 .094 -.1128 1.2778

0 ug .06750 .32620 .839 -.6278 .7628

4 ug -.20750 .32620 .534 -.9028 .4878

6 ug .04750 .32620 .886 -.6478 .7428

control .79000* .32620 .029 .0947 1.4853

0 ug .27500 .32620 .412 -.4203 .9703

2 ug .20750 .32620 .534 -.4878 .9028

6 ug .25500 .32620 .447 -.4403 .9503

control .53500 .32620 .122 -.1603 1.2303

0 ug .02000 .32620 .952 -.6753 .7153

2 ug -.04750 .32620 .886 -.7428 .6478

4 ug -.25500 .32620 .447 -.9503 .4403

ANOVA

Expression

Multiple Comparisons

Expression
LSD
(I) Transfection (J) Transfection

Mean Difference (I-J) Std. Error Sig.

95% Confidence Interval

2 ug

4 ug

6 ug

*. The mean difference is significant at the 0.05 level.

control

0 ug
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p85/85 vs INPP5K

 
Sum of Squares df Mean Square F Sig.

Between Groups .064 4 .016 .459 .764

Within Groups .347 10 .035

Total .411 14

Post Hoc Tests

Lower Bound Upper Bound
0 ug .03667 .15207 .814 -.3022 .3755

2 ug .06667 .15207 .670 -.2722 .4055

4 ug .16667 .15207 .299 -.1722 .5055

6 ug .15333 .15207 .337 -.1855 .4922

control -.03667 .15207 .814 -.3755 .3022

2 ug .03000 .15207 .848 -.3088 .3688

4 ug .13000 .15207 .413 -.2088 .4688

6 ug .11667 .15207 .461 -.2222 .4555

control -.06667 .15207 .670 -.4055 .2722

0 ug -.03000 .15207 .848 -.3688 .3088

4 ug .10000 .15207 .526 -.2388 .4388

6 ug .08667 .15207 .581 -.2522 .4255

control -.16667 .15207 .299 -.5055 .1722

0 ug -.13000 .15207 .413 -.4688 .2088

2 ug -.10000 .15207 .526 -.4388 .2388

6 ug -.01333 .15207 .932 -.3522 .3255

control -.15333 .15207 .337 -.4922 .1855

0 ug -.11667 .15207 .461 -.4555 .2222

2 ug -.08667 .15207 .581 -.4255 .2522

4 ug .01333 .15207 .932 -.3255 .3522

ANOVA

Expression

Multiple Comparisons

Expression
LSD
(I) Transfection (J) Transfection

Mean Difference (I-J) Std. Error Sig.

95% Confidence Interval

2 ug

4 ug

6 ug

control

0 ug
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p85/55 vs INPP5K

 
Sum of Squares df Mean Square F Sig.

Between Groups .122 4 .030 1.217 .363

Within Groups .250 10 .025

Total .372 14

Post Hoc Tests

Lower Bound Upper Bound
0 ug .13667 .12922 .315 -.1513 .4246

2 ug .22667 .12922 .110 -.0613 .5146

4 ug .24333 .12922 .089 -.0446 .5313

6 ug .21667 .12922 .125 -.0713 .5046

control -.13667 .12922 .315 -.4246 .1513

2 ug .09000 .12922 .502 -.1979 .3779

4 ug .10667 .12922 .428 -.1813 .3946

6 ug .08000 .12922 .550 -.2079 .3679

control -.22667 .12922 .110 -.5146 .0613

0 ug -.09000 .12922 .502 -.3779 .1979

4 ug .01667 .12922 .900 -.2713 .3046

6 ug -.01000 .12922 .940 -.2979 .2779

control -.24333 .12922 .089 -.5313 .0446

0 ug -.10667 .12922 .428 -.3946 .1813

2 ug -.01667 .12922 .900 -.3046 .2713

6 ug -.02667 .12922 .841 -.3146 .2613

control -.21667 .12922 .125 -.5046 .0713

0 ug -.08000 .12922 .550 -.3679 .2079

2 ug .01000 .12922 .940 -.2779 .2979

4 ug .02667 .12922 .841 -.2613 .3146

ANOVA

Expression

Multiple Comparisons

Expression
LSD
(I) Transfection (J) Transfection

Mean Difference (I-J) Std. Error Sig.

95% Confidence Interval

2 ug

4 ug

6 ug

control

0 ug
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pAkt473 vs MYO1C

 
Sum of Squares df Mean Square F Sig.

Between Groups .359 4 .090 1.825 .177

Within Groups .737 15 .049

Total 1.096 19

Post Hoc Tests

Lower Bound Upper Bound
0 ug .12500 .15674 .438 -.2091 .4591

2 ug .23000 .15674 .163 -.1041 .5641

4 ug .28500 .15674 .089 -.0491 .6191

6 ug .39000* .15674 .025 .0559 .7241

control -.12500 .15674 .438 -.4591 .2091

2 ug .10500 .15674 .513 -.2291 .4391

4 ug .16000 .15674 .324 -.1741 .4941

6 ug .26500 .15674 .112 -.0691 .5991

control -.23000 .15674 .163 -.5641 .1041

0 ug -.10500 .15674 .513 -.4391 .2291

4 ug .05500 .15674 .731 -.2791 .3891

6 ug .16000 .15674 .324 -.1741 .4941

control -.28500 .15674 .089 -.6191 .0491

0 ug -.16000 .15674 .324 -.4941 .1741

2 ug -.05500 .15674 .731 -.3891 .2791

6 ug .10500 .15674 .513 -.2291 .4391

control -.39000* .15674 .025 -.7241 -.0559

0 ug -.26500 .15674 .112 -.5991 .0691

2 ug -.16000 .15674 .324 -.4941 .1741

4 ug -.10500 .15674 .513 -.4391 .2291

ANOVA

Expression

Multiple Comparisons

Expression
LSD
(I) Transfection (J) Transfection

Mean Difference (I-J) Std. Error Sig.

95% Confidence Interval

2 ug

4 ug

6 ug

*. The mean difference is significant at the 0.05 level.

control

0 ug
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pAkt308 vs MYO1C

 
Sum of Squares df Mean Square F Sig.

Between Groups .182 4 .045 .909 .484

Within Groups .750 15 .050

Total .932 19

Post Hoc Tests

Lower Bound Upper Bound
0 ug .11000 .15814 .497 -.2271 .4471

2 ug .17500 .15814 .286 -.1621 .5121

4 ug .20750 .15814 .209 -.1296 .5446

6 ug .28250 .15814 .094 -.0546 .6196

control -.11000 .15814 .497 -.4471 .2271

2 ug .06500 .15814 .687 -.2721 .4021

4 ug .09750 .15814 .547 -.2396 .4346

6 ug .17250 .15814 .293 -.1646 .5096

control -.17500 .15814 .286 -.5121 .1621

0 ug -.06500 .15814 .687 -.4021 .2721

4 ug .03250 .15814 .840 -.3046 .3696

6 ug .10750 .15814 .507 -.2296 .4446

control -.20750 .15814 .209 -.5446 .1296

0 ug -.09750 .15814 .547 -.4346 .2396

2 ug -.03250 .15814 .840 -.3696 .3046

6 ug .07500 .15814 .642 -.2621 .4121

control -.28250 .15814 .094 -.6196 .0546

0 ug -.17250 .15814 .293 -.5096 .1646

2 ug -.10750 .15814 .507 -.4446 .2296

4 ug -.07500 .15814 .642 -.4121 .2621

ANOVA

Expression

Multiple Comparisons

Expression
LSD
(I) Transfection (J) Transfection

Mean Difference (I-J) Std. Error Sig.

95% Confidence Interval

2 ug

4 ug

6 ug

control

0 ug
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pAkt308 vs INPP5K

 
Sum of Squares df Mean Square F Sig.

Between Groups .201 4 .050 .933 .471

Within Groups .807 15 .054

Total 1.008 19

Post Hoc Tests

Lower Bound Upper Bound
0 ug .08500 .16403 .612 -.2646 .4346

2 ug .20750 .16403 .225 -.1421 .5571

4 ug .24500 .16403 .156 -.1046 .5946

6 ug .25750 .16403 .137 -.0921 .6071

control -.08500 .16403 .612 -.4346 .2646

2 ug .12250 .16403 .467 -.2271 .4721

4 ug .16000 .16403 .345 -.1896 .5096

6 ug .17250 .16403 .310 -.1771 .5221

control -.20750 .16403 .225 -.5571 .1421

0 ug -.12250 .16403 .467 -.4721 .2271

4 ug .03750 .16403 .822 -.3121 .3871

6 ug .05000 .16403 .765 -.2996 .3996

control -.24500 .16403 .156 -.5946 .1046

0 ug -.16000 .16403 .345 -.5096 .1896

2 ug -.03750 .16403 .822 -.3871 .3121

6 ug .01250 .16403 .940 -.3371 .3621

control -.25750 .16403 .137 -.6071 .0921

0 ug -.17250 .16403 .310 -.5221 .1771

2 ug -.05000 .16403 .765 -.3996 .2996

4 ug -.01250 .16403 .940 -.3621 .3371

ANOVA

Expression

Multiple Comparisons

Expression
LSD
(I) Transfection (J) Transfection

Mean Difference (I-J) Std. Error Sig.

95% Confidence Interval

2 ug

4 ug

6 ug

control

0 ug
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Akt vs MYO1C

 
Sum of Squares df Mean Square F Sig.

Between Groups .240 4 .060 19.803 .000

Within Groups .076 25 .003

Total .316 29

Post Hoc Tests

Lower Bound Upper Bound
0 ug .05833 .03179 .078 -.0071 .1238

2 ug .09833* .03179 .005 .0329 .1638

4 ug .19833* .03179 .000 .1329 .2638

6 ug .24333* .03179 .000 .1779 .3088

control -.05833 .03179 .078 -.1238 .0071

2 ug .04000 .03179 .220 -.0255 .1055

4 ug .14000* .03179 .000 .0745 .2055

6 ug .18500* .03179 .000 .1195 .2505

control -.09833* .03179 .005 -.1638 -.0329

0 ug -.04000 .03179 .220 -.1055 .0255

4 ug .10000* .03179 .004 .0345 .1655

6 ug .14500* .03179 .000 .0795 .2105

control -.19833* .03179 .000 -.2638 -.1329

0 ug -.14000* .03179 .000 -.2055 -.0745

2 ug -.10000* .03179 .004 -.1655 -.0345

6 ug .04500 .03179 .169 -.0205 .1105

control -.24333* .03179 .000 -.3088 -.1779

0 ug -.18500* .03179 .000 -.2505 -.1195

2 ug -.14500* .03179 .000 -.2105 -.0795

4 ug -.04500 .03179 .169 -.1105 .0205

ANOVA

Expression

Multiple Comparisons

Expression
LSD
(I) Transfection (J) Transfection

Mean Difference (I-J) Std. Error Sig.

95% Confidence Interval

2 ug

4 ug

6 ug

*. The mean difference is significant at the 0.05 level.

control

0 ug

Figure. 4 
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Akt vs INPP5K

 
Sum of Squares df Mean Square F Sig.

Between Groups .645 4 .161 9.886 .000

Within Groups .245 15 .016

Total .890 19

Post Hoc Tests

Lower Bound Upper Bound
0 ug .09000 .09032 .335 -.1025 .2825

2 ug .18250 .09032 .062 -.0100 .3750

4 ug .32250* .09032 .003 .1300 .5150

6 ug .51000* .09032 .000 .3175 .7025

control -.09000 .09032 .335 -.2825 .1025

2 ug .09250 .09032 .322 -.1000 .2850

4 ug .23250* .09032 .021 .0400 .4250

6 ug .42000* .09032 .000 .2275 .6125

control -.18250 .09032 .062 -.3750 .0100

0 ug -.09250 .09032 .322 -.2850 .1000

4 ug .14000 .09032 .142 -.0525 .3325

6 ug .32750* .09032 .002 .1350 .5200

control -.32250* .09032 .003 -.5150 -.1300

0 ug -.23250* .09032 .021 -.4250 -.0400

2 ug -.14000 .09032 .142 -.3325 .0525

6 ug .18750 .09032 .056 -.0050 .3800

control -.51000* .09032 .000 -.7025 -.3175

0 ug -.42000* .09032 .000 -.6125 -.2275

2 ug -.32750* .09032 .002 -.5200 -.1350

4 ug -.18750 .09032 .056 -.3800 .0050

ANOVA

Expression

Multiple Comparisons

Expression
LSD
(I) Transfection (J) Transfection

Mean Difference (I-J) Std. Error Sig.

95% Confidence Interval

2 ug

4 ug

6 ug

*. The mean difference is significant at the 0.05 level.

control

0 ug

Figure. 4 
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MYO1C

 
Sum of Squares df Mean Square F Sig.

Between Groups 2.044 4 .511 27.795 .000

Within Groups .735 40 .018

Total 2.779 44

Post Hoc Tests

Lower Bound Upper Bound
0 ug -.04889 .06391 .449 -.1781 .0803

2 ug -.30333* .06391 .000 -.4325 -.1742

4 ug -.44000* .06391 .000 -.5692 -.3108

6 ug -.54444* .06391 .000 -.6736 -.4153

control .04889 .06391 .449 -.0803 .1781

2 ug -.25444* .06391 .000 -.3836 -.1253

4 ug -.39111* .06391 .000 -.5203 -.2619

6 ug -.49556* .06391 .000 -.6247 -.3664

control .30333* .06391 .000 .1742 .4325

0 ug .25444* .06391 .000 .1253 .3836

4 ug -.13667* .06391 .039 -.2658 -.0075

6 ug -.24111* .06391 .001 -.3703 -.1119

control .44000* .06391 .000 .3108 .5692

0 ug .39111* .06391 .000 .2619 .5203

2 ug .13667* .06391 .039 .0075 .2658

6 ug -.10444 .06391 .110 -.2336 .0247

control .54444* .06391 .000 .4153 .6736

0 ug .49556* .06391 .000 .3664 .6247

2 ug .24111* .06391 .001 .1119 .3703

4 ug .10444 .06391 .110 -.0247 .2336

ANOVA

Expression

Multiple Comparisons

Expression
LSD
(I) Transfection (J) Transfection

Mean Difference (I-J) Std. Error Sig.

95% Confidence Interval

2 ug

4 ug

6 ug

*. The mean difference is significant at the 0.05 level.

control

0 ug

Figure. 3 
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INPP5K

 
Sum of Squares df Mean Square F Sig.

Between Groups .543 4 .136 23.194 .000

Within Groups .234 40 .006

Total .777 44

Post Hoc Tests

Lower Bound Upper Bound
0 ug -.00889 .03606 .807 -.0818 .0640

2 ug -.10333* .03606 .007 -.1762 -.0304

4 ug -.19444* .03606 .000 -.2673 -.1216

6 ug -.28667* .03606 .000 -.3596 -.2138

control .00889 .03606 .807 -.0640 .0818

2 ug -.09444* .03606 .012 -.1673 -.0216

4 ug -.18556* .03606 .000 -.2584 -.1127

6 ug -.27778* .03606 .000 -.3507 -.2049

control .10333* .03606 .007 .0304 .1762

0 ug .09444* .03606 .012 .0216 .1673

4 ug -.09111* .03606 .016 -.1640 -.0182

6 ug -.18333* .03606 .000 -.2562 -.1104

control .19444* .03606 .000 .1216 .2673

0 ug .18556* .03606 .000 .1127 .2584

2 ug .09111* .03606 .016 .0182 .1640

6 ug -.09222* .03606 .014 -.1651 -.0193

control .28667* .03606 .000 .2138 .3596

0 ug .27778* .03606 .000 .2049 .3507

2 ug .18333* .03606 .000 .1104 .2562

4 ug .09222* .03606 .014 .0193 .1651

ANOVA

Expression

Multiple Comparisons

Expression
LSD
(I) Transfection (J) Transfection

Mean Difference (I-J) Std. Error Sig.

95% Confidence Interval

2 ug

4 ug

6 ug

*. The mean difference is significant at the 0.05 level.

control

0 ug

Figure. 3 
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PTEN vs MYO1C

 
Sum of Squares df Mean Square F Sig.

Between Groups .463 4 .116 3.780 .015

Within Groups .766 25 .031

Total 1.229 29

Post Hoc Tests

Lower Bound Upper Bound
0 ug .19333 .10106 .067 -.0148 .4015

2 ug .24000* .10106 .026 .0319 .4481

4 ug .30167* .10106 .006 .0935 .5098

6 ug .36500* .10106 .001 .1569 .5731

control -.19333 .10106 .067 -.4015 .0148

2 ug .04667 .10106 .648 -.1615 .2548

4 ug .10833 .10106 .294 -.0998 .3165

6 ug .17167 .10106 .102 -.0365 .3798

control -.24000* .10106 .026 -.4481 -.0319

0 ug -.04667 .10106 .648 -.2548 .1615

4 ug .06167 .10106 .547 -.1465 .2698

6 ug .12500 .10106 .228 -.0831 .3331

control -.30167* .10106 .006 -.5098 -.0935

0 ug -.10833 .10106 .294 -.3165 .0998

2 ug -.06167 .10106 .547 -.2698 .1465

6 ug .06333 .10106 .537 -.1448 .2715

control -.36500* .10106 .001 -.5731 -.1569

0 ug -.17167 .10106 .102 -.3798 .0365

2 ug -.12500 .10106 .228 -.3331 .0831

4 ug -.06333 .10106 .537 -.2715 .1448

ANOVA

Expression

Multiple Comparisons

Expression
LSD
(I) Transfection (J) Transfection

Mean Difference (I-J) Std. Error Sig.

95% Confidence Interval

2 ug

4 ug

6 ug

*. The mean difference is significant at the 0.05 level.

control

0 ug

Figure. 6 



xxviii 
 

 
 

PTEN vs INPP5K

 
Sum of Squares df Mean Square F Sig.

Between Groups .414 4 .103 7.862 .001

Within Groups .263 20 .013

Total .677 24

Post Hoc Tests

Lower Bound Upper Bound
0 ug .16600* .07256 .033 .0146 .3174

2 ug .26800* .07256 .001 .1166 .4194

4 ug .31800* .07256 .000 .1666 .4694

6 ug .36000* .07256 .000 .2086 .5114

control -.16600* .07256 .033 -.3174 -.0146

2 ug .10200 .07256 .175 -.0494 .2534

4 ug .15200* .07256 .049 .0006 .3034

6 ug .19400* .07256 .015 .0426 .3454

control -.26800* .07256 .001 -.4194 -.1166

0 ug -.10200 .07256 .175 -.2534 .0494

4 ug .05000 .07256 .499 -.1014 .2014

6 ug .09200 .07256 .219 -.0594 .2434

control -.31800* .07256 .000 -.4694 -.1666

0 ug -.15200* .07256 .049 -.3034 -.0006

2 ug -.05000 .07256 .499 -.2014 .1014

6 ug .04200 .07256 .569 -.1094 .1934

control -.36000* .07256 .000 -.5114 -.2086

0 ug -.19400* .07256 .015 -.3454 -.0426

2 ug -.09200 .07256 .219 -.2434 .0594

4 ug -.04200 .07256 .569 -.1934 .1094

ANOVA

Expression

Multiple Comparisons

Expression
LSD
(I) Transfection (J) Transfection

Mean Difference (I-J) Std. Error Sig.

95% Confidence Interval

2 ug

4 ug

6 ug

*. The mean difference is significant at the 0.05 level.

control

0 ug

Figure. 6 
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pErk42 vs MYO1C

 
Sum of Squares df Mean Square F Sig.

Between Groups 4.031 4 1.008 2.056 .125

Within Groups 9.805 20 .490

Total 13.836 24

Post Hoc Tests

Lower Bound Upper Bound
0 ug -.59200 .44283 .196 -1.5157 .3317

2 ug -.99200* .44283 .037 -1.9157 -.0683

4 ug -.74600 .44283 .108 -1.6697 .1777

6 ug -1.16600* .44283 .016 -2.0897 -.2423

control .59200 .44283 .196 -.3317 1.5157

2 ug -.40000 .44283 .377 -1.3237 .5237

4 ug -.15400 .44283 .732 -1.0777 .7697

6 ug -.57400 .44283 .210 -1.4977 .3497

control .99200* .44283 .037 .0683 1.9157

0 ug .40000 .44283 .377 -.5237 1.3237

4 ug .24600 .44283 .585 -.6777 1.1697

6 ug -.17400 .44283 .699 -1.0977 .7497

control .74600 .44283 .108 -.1777 1.6697

0 ug .15400 .44283 .732 -.7697 1.0777

2 ug -.24600 .44283 .585 -1.1697 .6777

6 ug -.42000 .44283 .354 -1.3437 .5037

control 1.16600* .44283 .016 .2423 2.0897

0 ug .57400 .44283 .210 -.3497 1.4977

2 ug .17400 .44283 .699 -.7497 1.0977

4 ug .42000 .44283 .354 -.5037 1.3437

ANOVA

Expression

Multiple Comparisons

Expression
LSD
(I) Transfection (J) Transfection

Mean Difference (I-J) Std. Error Sig.

95% Confidence Interval

2 ug

4 ug

6 ug

*. The mean difference is significant at the 0.05 level.

control

0 ug
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pErk42 vs INPP5K

 
Sum of Squares df Mean Square F Sig.

Between Groups 1.794 4 .448 4.812 .020

Within Groups .932 10 .093

Total 2.726 14

Post Hoc Tests

Lower Bound Upper Bound
0 ug -.41333 .24925 .128 -.9687 .1420

2 ug -.45667 .24925 .097 -1.0120 .0987

4 ug -.73333* .24925 .015 -1.2887 -.1780

6 ug -1.03667* .24925 .002 -1.5920 -.4813

control .41333 .24925 .128 -.1420 .9687

2 ug -.04333 .24925 .865 -.5987 .5120

4 ug -.32000 .24925 .228 -.8754 .2354

6 ug -.62333* .24925 .031 -1.1787 -.0680

control .45667 .24925 .097 -.0987 1.0120

0 ug .04333 .24925 .865 -.5120 .5987

4 ug -.27667 .24925 .293 -.8320 .2787

6 ug -.58000* .24925 .042 -1.1354 -.0246

control .73333* .24925 .015 .1780 1.2887

0 ug .32000 .24925 .228 -.2354 .8754

2 ug .27667 .24925 .293 -.2787 .8320

6 ug -.30333 .24925 .252 -.8587 .2520

control 1.03667* .24925 .002 .4813 1.5920

0 ug .62333* .24925 .031 .0680 1.1787

2 ug .58000* .24925 .042 .0246 1.1354

4 ug .30333 .24925 .252 -.2520 .8587

ANOVA

Expression

Multiple Comparisons

Expression
LSD
(I) Transfection (J) Transfection

Mean Difference (I-J) Std. Error Sig.

95% Confidence Interval

2 ug

4 ug

6 ug

*. The mean difference is significant at the 0.05 level.

control

0 ug

Figure. 5 
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pErk44 vs INPP5K

 
Sum of Squares df Mean Square F Sig.

Between Groups 1.204 4 .301 2.340 .126

Within Groups 1.286 10 .129

Total 2.490 14

Post Hoc Tests

Lower Bound Upper Bound
0 ug -.47333 .29283 .137 -1.1258 .1791

2 ug -.63333 .29283 .056 -1.2858 .0191

4 ug -.63667 .29283 .055 -1.2891 .0158

6 ug -.84000* .29283 .017 -1.4925 -.1875

control .47333 .29283 .137 -.1791 1.1258

2 ug -.16000 .29283 .597 -.8125 .4925

4 ug -.16333 .29283 .589 -.8158 .4891

6 ug -.36667 .29283 .239 -1.0191 .2858

control .63333 .29283 .056 -.0191 1.2858

0 ug .16000 .29283 .597 -.4925 .8125

4 ug -.00333 .29283 .991 -.6558 .6491

6 ug -.20667 .29283 .496 -.8591 .4458

control .63667 .29283 .055 -.0158 1.2891

0 ug .16333 .29283 .589 -.4891 .8158

2 ug .00333 .29283 .991 -.6491 .6558

6 ug -.20333 .29283 .503 -.8558 .4491

control .84000* .29283 .017 .1875 1.4925

0 ug .36667 .29283 .239 -.2858 1.0191

2 ug .20667 .29283 .496 -.4458 .8591

4 ug .20333 .29283 .503 -.4491 .8558

ANOVA

Expression

Multiple Comparisons

Expression
LSD
(I) Transfection (J) Transfection

Mean Difference (I-J) Std. Error Sig.

95% Confidence Interval

2 ug

4 ug

6 ug

*. The mean difference is significant at the 0.05 level.

control

0 ug
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Erk42 vs MYO1C

 Sum of Squares df Mean Square F Sig.
Between Groups .263 4 .066 3.807 .025

Within Groups .259 15 .017

Total .522 19

Post Hoc Tests

Lower Bound Upper Bound
0 ug .15500 .09294 .116 -.0431 .3531

2 ug .21750* .09294 .034 .0194 .4156

4 ug .28500* .09294 .008 .0869 .4831

6 ug .32750* .09294 .003 .1294 .5256

control -.15500 .09294 .116 -.3531 .0431

2 ug .06250 .09294 .512 -.1356 .2606

4 ug .13000 .09294 .182 -.0681 .3281

6 ug .17250 .09294 .083 -.0256 .3706

control -.21750* .09294 .034 -.4156 -.0194

0 ug -.06250 .09294 .512 -.2606 .1356

4 ug .06750 .09294 .479 -.1306 .2656

6 ug .11000 .09294 .255 -.0881 .3081

control -.28500* .09294 .008 -.4831 -.0869

0 ug -.13000 .09294 .182 -.3281 .0681

2 ug -.06750 .09294 .479 -.2656 .1306

6 ug .04250 .09294 .654 -.1556 .2406

control -.32750* .09294 .003 -.5256 -.1294

0 ug -.17250 .09294 .083 -.3706 .0256

2 ug -.11000 .09294 .255 -.3081 .0881

4 ug -.04250 .09294 .654 -.2406 .1556

control

0 ug

2 ug

Multiple Comparisons

(I) Transfection (J) Transfection

Mean Difference (I-J) Std. Error Sig.

95% Confidence Interval

4 ug

6 ug

*. The mean difference is significant at the 0.05 level.

Expression

Expression
LSD
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Erk42 vs INPP5K

 
Sum of Squares df Mean Square F Sig.

Between Groups .334 4 .083 5.271 .007

Within Groups .237 15 .016

Total .571 19

Post Hoc Tests

Lower Bound Upper Bound
0 ug .20250* .08894 .038 .0129 .3921

2 ug .22250* .08894 .024 .0329 .4121

4 ug .33750* .08894 .002 .1479 .5271

6 ug .36500* .08894 .001 .1754 .5546

control -.20250* .08894 .038 -.3921 -.0129

2 ug .02000 .08894 .825 -.1696 .2096

4 ug .13500 .08894 .150 -.0546 .3246

6 ug .16250 .08894 .088 -.0271 .3521

control -.22250* .08894 .024 -.4121 -.0329

0 ug -.02000 .08894 .825 -.2096 .1696

4 ug .11500 .08894 .216 -.0746 .3046

6 ug .14250 .08894 .130 -.0471 .3321

control -.33750* .08894 .002 -.5271 -.1479

0 ug -.13500 .08894 .150 -.3246 .0546

2 ug -.11500 .08894 .216 -.3046 .0746

6 ug .02750 .08894 .761 -.1621 .2171

control -.36500* .08894 .001 -.5546 -.1754

0 ug -.16250 .08894 .088 -.3521 .0271

2 ug -.14250 .08894 .130 -.3321 .0471

4 ug -.02750 .08894 .761 -.2171 .1621

ANOVA

Expression

Multiple Comparisons

Expression
LSD
(I) Transfection (J) Transfection

Mean Difference (I-J) Std. Error Sig.

95% Confidence Interval

2 ug

4 ug

6 ug

*. The mean difference is significant at the 0.05 level.

control

0 ug
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Erk44 vs MYO1C

 
Sum of Squares df Mean Square F Sig.

Between Groups .178 4 .045 2.095 .119

Within Groups .425 20 .021

Total .604 24

Post Hoc Tests

Lower Bound Upper Bound
0 ug .12800 .09225 .181 -.0644 .3204

2 ug .15400 .09225 .111 -.0384 .3464

4 ug .20200* .09225 .041 .0096 .3944

6 ug .25000* .09225 .013 .0576 .4424

control -.12800 .09225 .181 -.3204 .0644

2 ug .02600 .09225 .781 -.1664 .2184

4 ug .07400 .09225 .432 -.1184 .2664

6 ug .12200 .09225 .201 -.0704 .3144

control -.15400 .09225 .111 -.3464 .0384

0 ug -.02600 .09225 .781 -.2184 .1664

4 ug .04800 .09225 .609 -.1444 .2404

6 ug .09600 .09225 .310 -.0964 .2884

control -.20200* .09225 .041 -.3944 -.0096

0 ug -.07400 .09225 .432 -.2664 .1184

2 ug -.04800 .09225 .609 -.2404 .1444

6 ug .04800 .09225 .609 -.1444 .2404

control -.25000* .09225 .013 -.4424 -.0576

0 ug -.12200 .09225 .201 -.3144 .0704

2 ug -.09600 .09225 .310 -.2884 .0964

4 ug -.04800 .09225 .609 -.2404 .1444

ANOVA

Expression

Multiple Comparisons

Expression
LSD
(I) Transfection (J) Transfection

Mean Difference (I-J) Std. Error Sig.

95% Confidence Interval

2 ug

4 ug

6 ug

*. The mean difference is significant at the 0.05 level.

control

0 ug
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Erk44 vs INPP5K

 
Sum of Squares df Mean Square F Sig.

Between Groups .315 4 .079 6.254 .002

Within Groups .252 20 .013

Total .567 24

Post Hoc Tests

Lower Bound Upper Bound
0 ug .15200* .07098 .045 .0039 .3001

2 ug .17800* .07098 .021 .0299 .3261

4 ug .29000* .07098 .001 .1419 .4381

6 ug .31400* .07098 .000 .1659 .4621

control -.15200* .07098 .045 -.3001 -.0039

2 ug .02600 .07098 .718 -.1221 .1741

4 ug .13800 .07098 .066 -.0101 .2861

6 ug .16200* .07098 .034 .0139 .3101

control -.17800* .07098 .021 -.3261 -.0299

0 ug -.02600 .07098 .718 -.1741 .1221

4 ug .11200 .07098 .130 -.0361 .2601

6 ug .13600 .07098 .070 -.0121 .2841

control -.29000* .07098 .001 -.4381 -.1419

0 ug -.13800 .07098 .066 -.2861 .0101

2 ug -.11200 .07098 .130 -.2601 .0361

6 ug .02400 .07098 .739 -.1241 .1721

control -.31400* .07098 .000 -.4621 -.1659

0 ug -.16200* .07098 .034 -.3101 -.0139

2 ug -.13600 .07098 .070 -.2841 .0121

4 ug -.02400 .07098 .739 -.1721 .1241

ANOVA

Expression

Multiple Comparisons

Expression
LSD
(I) Transfection (J) Transfection

Mean Difference (I-J) Std. Error Sig.

95% Confidence Interval

2 ug

4 ug

6 ug

*. The mean difference is significant at the 0.05 level.

control

0 ug

Figure. 5 
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p4EBP1 vs MYO1C

 
Sum of Squares df Mean Square F Sig.

Between Groups .166 4 .041 2.660 .096

Within Groups .156 10 .016

Total .321 14

Post Hoc Tests

Lower Bound Upper Bound
0 ug .02333 .10185 .823 -.2036 .2503

2 ug .05333 .10185 .612 -.1736 .2803

4 ug .16000 .10185 .147 -.0669 .3869

6 ug .28333* .10185 .019 .0564 .5103

control -.02333 .10185 .823 -.2503 .2036

2 ug .03000 .10185 .774 -.1969 .2569

4 ug .13667 .10185 .209 -.0903 .3636

6 ug .26000* .10185 .029 .0331 .4869

control -.05333 .10185 .612 -.2803 .1736

0 ug -.03000 .10185 .774 -.2569 .1969

4 ug .10667 .10185 .320 -.1203 .3336

6 ug .23000* .10185 .048 .0031 .4569

control -.16000 .10185 .147 -.3869 .0669

0 ug -.13667 .10185 .209 -.3636 .0903

2 ug -.10667 .10185 .320 -.3336 .1203

6 ug .12333 .10185 .254 -.1036 .3503

control -.28333* .10185 .019 -.5103 -.0564

0 ug -.26000* .10185 .029 -.4869 -.0331

2 ug -.23000* .10185 .048 -.4569 -.0031

4 ug -.12333 .10185 .254 -.3503 .1036

ANOVA

Expression

Multiple Comparisons

Expression
LSD
(I) Transfection (J) Transfection

Mean Difference (I-J) Std. Error Sig.

95% Confidence Interval

2 ug

4 ug

6 ug

*. The mean difference is significant at the 0.05 level.

control

0 ug

Figure. 7 
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p4EBP1 vs INPP5K

 
Sum of Squares df Mean Square F Sig.

Between Groups .100 4 .025 1.484 .257

Within Groups .254 15 .017

Total .354 19

Post Hoc Tests

Lower Bound Upper Bound
0 ug .04750 .09195 .613 -.1485 .2435

2 ug .10000 .09195 .294 -.0960 .2960

4 ug .15750 .09195 .107 -.0385 .3535

6 ug .19500 .09195 .051 -.0010 .3910

control -.04750 .09195 .613 -.2435 .1485

2 ug .05250 .09195 .576 -.1435 .2485

4 ug .11000 .09195 .250 -.0860 .3060

6 ug .14750 .09195 .130 -.0485 .3435

control -.10000 .09195 .294 -.2960 .0960

0 ug -.05250 .09195 .576 -.2485 .1435

4 ug .05750 .09195 .541 -.1385 .2535

6 ug .09500 .09195 .318 -.1010 .2910

control -.15750 .09195 .107 -.3535 .0385

0 ug -.11000 .09195 .250 -.3060 .0860

2 ug -.05750 .09195 .541 -.2535 .1385

6 ug .03750 .09195 .689 -.1585 .2335

control -.19500 .09195 .051 -.3910 .0010

0 ug -.14750 .09195 .130 -.3435 .0485

2 ug -.09500 .09195 .318 -.2910 .1010

4 ug -.03750 .09195 .689 -.2335 .1585

ANOVA

Expression

Multiple Comparisons

Expression
LSD
(I) Transfection (J) Transfection

Mean Difference (I-J) Std. Error Sig.

95% Confidence Interval

2 ug

4 ug

6 ug

control

0 ug
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4EBP1 vs MYO1C

 
Sum of Squares df Mean Square F Sig.

Between Groups .280 4 .070 1.787 .184

Within Groups .589 15 .039

Total .869 19

Post Hoc Tests

Lower Bound Upper Bound
0 ug .15000 .14007 .301 -.1486 .4486

2 ug .18750 .14007 .201 -.1111 .4861

4 ug .26750 .14007 .075 -.0311 .5661

6 ug .35250* .14007 .024 .0539 .6511

control -.15000 .14007 .301 -.4486 .1486

2 ug .03750 .14007 .793 -.2611 .3361

4 ug .11750 .14007 .415 -.1811 .4161

6 ug .20250 .14007 .169 -.0961 .5011

control -.18750 .14007 .201 -.4861 .1111

0 ug -.03750 .14007 .793 -.3361 .2611

4 ug .08000 .14007 .576 -.2186 .3786

6 ug .16500 .14007 .257 -.1336 .4636

control -.26750 .14007 .075 -.5661 .0311

0 ug -.11750 .14007 .415 -.4161 .1811

2 ug -.08000 .14007 .576 -.3786 .2186

6 ug .08500 .14007 .553 -.2136 .3836

control -.35250* .14007 .024 -.6511 -.0539

0 ug -.20250 .14007 .169 -.5011 .0961

2 ug -.16500 .14007 .257 -.4636 .1336

4 ug -.08500 .14007 .553 -.3836 .2136

ANOVA

Expression

Multiple Comparisons

Expression
LSD
(I) Transfection (J) Transfection

Mean Difference (I-J) Std. Error Sig.

95% Confidence Interval

2 ug

4 ug

6 ug

*. The mean difference is significant at the 0.05 level.

control

0 ug
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4EBP1 vs INPP5K

 
Sum of Squares df Mean Square F Sig.

Between Groups .390 4 .097 1.558 .236

Within Groups .938 15 .063

Total 1.327 19

Post Hoc Tests

Lower Bound Upper Bound
0 ug .01500 .17680 .934 -.3618 .3918

2 ug -.22500 .17680 .223 -.6018 .1518

4 ug -.35500 .17680 .063 -.7318 .0218

6 ug -.16250 .17680 .373 -.5393 .2143

control -.01500 .17680 .934 -.3918 .3618

2 ug -.24000 .17680 .195 -.6168 .1368

4 ug -.37000 .17680 .054 -.7468 .0068

6 ug -.17750 .17680 .331 -.5543 .1993

control .22500 .17680 .223 -.1518 .6018

0 ug .24000 .17680 .195 -.1368 .6168

4 ug -.13000 .17680 .474 -.5068 .2468

6 ug .06250 .17680 .729 -.3143 .4393

control .35500 .17680 .063 -.0218 .7318

0 ug .37000 .17680 .054 -.0068 .7468

2 ug .13000 .17680 .474 -.2468 .5068

6 ug .19250 .17680 .293 -.1843 .5693

control .16250 .17680 .373 -.2143 .5393

0 ug .17750 .17680 .331 -.1993 .5543

2 ug -.06250 .17680 .729 -.4393 .3143

4 ug -.19250 .17680 .293 -.5693 .1843

ANOVA

Expression

Multiple Comparisons

Expression
LSD
(I) Transfection (J) Transfection

Mean Difference (I-J) Std. Error Sig.

95% Confidence Interval

2 ug

4 ug

6 ug

control

0 ug
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14-3-3β vs MYO1C

 
Sum of Squares df Mean Square F Sig.

Between Groups .033 4 .008 2.836 .083

Within Groups .029 10 .003

Total .062 14

Post Hoc Tests

Lower Bound Upper Bound
0 ug .02333 .04397 .607 -.0746 .1213

2 ug .06667 .04397 .160 -.0313 .1646

4 ug .13000* .04397 .014 .0320 .2280

6 ug .09333 .04397 .060 -.0046 .1913

control -.02333 .04397 .607 -.1213 .0746

2 ug .04333 .04397 .348 -.0546 .1413

4 ug .10667* .04397 .036 .0087 .2046

6 ug .07000 .04397 .142 -.0280 .1680

control -.06667 .04397 .160 -.1646 .0313

0 ug -.04333 .04397 .348 -.1413 .0546

4 ug .06333 .04397 .180 -.0346 .1613

6 ug .02667 .04397 .558 -.0713 .1246

control -.13000* .04397 .014 -.2280 -.0320

0 ug -.10667* .04397 .036 -.2046 -.0087

2 ug -.06333 .04397 .180 -.1613 .0346

6 ug -.03667 .04397 .424 -.1346 .0613

control -.09333 .04397 .060 -.1913 .0046

0 ug -.07000 .04397 .142 -.1680 .0280

2 ug -.02667 .04397 .558 -.1246 .0713

4 ug .03667 .04397 .424 -.0613 .1346

ANOVA

Expression

Multiple Comparisons

Expression
LSD
(I) Transfection (J) Transfection

Mean Difference (I-J) Std. Error Sig.

95% Confidence Interval

2 ug

4 ug

6 ug

*. The mean difference is significant at the 0.05 level.

control

0 ug



xli 
 

 
 
 
 

14-3-3β vs INPP5K

 
Sum of Squares df Mean Square F Sig.

Between Groups .156 4 .039 1.250 .322

Within Groups .624 20 .031

Total .780 24

Post Hoc Tests

Lower Bound Upper Bound
0 ug -.08600 .11174 .451 -.3191 .1471

2 ug -.10600 .11174 .354 -.3391 .1271

4 ug -.11600 .11174 .312 -.3491 .1171

6 ug -.24600* .11174 .040 -.4791 -.0129

control .08600 .11174 .451 -.1471 .3191

2 ug -.02000 .11174 .860 -.2531 .2131

4 ug -.03000 .11174 .791 -.2631 .2031

6 ug -.16000 .11174 .168 -.3931 .0731

control .10600 .11174 .354 -.1271 .3391

0 ug .02000 .11174 .860 -.2131 .2531

4 ug -.01000 .11174 .930 -.2431 .2231

6 ug -.14000 .11174 .225 -.3731 .0931

control .11600 .11174 .312 -.1171 .3491

0 ug .03000 .11174 .791 -.2031 .2631

2 ug .01000 .11174 .930 -.2231 .2431

6 ug -.13000 .11174 .258 -.3631 .1031

control .24600* .11174 .040 .0129 .4791

0 ug .16000 .11174 .168 -.0731 .3931

2 ug .14000 .11174 .225 -.0931 .3731

4 ug .13000 .11174 .258 -.1031 .3631

ANOVA

Expression

Multiple Comparisons

Expression
LSD
(I) Transfection (J) Transfection

Mean Difference (I-J) Std. Error Sig.

95% Confidence Interval

2 ug

4 ug

6 ug

*. The mean difference is significant at the 0.05 level.

control

0 ug
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