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In this paper we have discussed the null hypothesized mean, standardized effect, true population mean,
group sample size, population S.D., type I error rate (Alpha), critical value ,and power of different
marker proteins (AKT, EGFR, ERK, JNK, MK2, IRS and FKHR) theoretically and validate it with
Minitab and Statistica Software. Different plots have been plotted between power and sample size, power
and standardized effect, power and type 1 error rate. Later we have plotted a correlation graph for
different marker proteins which shows mean, SD, max, min, histogram plot, and scatter plot for each

marker protein.
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Introduction

This paper gives an idea for the different
pathways [1-5] which occur due to the of
three different inputs i.e. tumor necrosis
factor-a (TNF) [6] epidermal growth factor
(EGF) [7 -9] and insulin[10, 11]. Out of these
seven different marker proteins were
predicted those are AKT [12, 13] , Epidermal
growth factor receptor (EGFR) [14] ,
Extracellular-regulated kinase (ERK) [14 -
17], c-jun N-terminal kinases(JNK) [17- 20],
Mitogen-activated protein kinase-activated
protein kinase 2 (MK2) [17 - 20], Insulin
receptor substrate (IRS) , and Forkhead
transcription factor (FKHR) [21] which leads
to cell death/ cell survival.

ART: AKT leads to cell survival by
deactivating different proteins like Raf, Bad,
FKHR , caspaase 9. PI3 kinase/Aktpathway

activates by Phosphatase and tensin
homolog (PTEN) [12, 13].

EGFR : The epidermal growth factor (EGF)
binds with its receptor to form EGF receptor
(EGFR) which further binds with Src
homology 2 (SH2) [7 -9] leading to the
activation of RAS/extracellular signal
regulated kinase (ERK) pathway, the
phosphatidylinositol 3 kinase(PI3K)
pathway, and the activator of transcription
(JAK/ STAT) pathway [14] .
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ERK : EGF activates ERk by binding
through Grb2/She leading SOS which
activates RAS leads RAF1 which further
phosphorylates to MEK1/ MEK2 which
activates ERK1/ ERK2 respectively [14- 17].
It is one of the path-way of MAPK family.

JNK pathway: The second pathway of MAP
kinase cascade is the stress activated protein
kinase/ c-Jun  NH2-terminal kinase
(JNK/SAPK). The JNK is activated when
cells are exposed to heat shock [17 -20] and
UV radiation.

p38/ MK2 pathway: The p38/MK2 is the
third and main pathway. It is activated in
response to inflammatory  cytokines,
endotoxins, and osmotic stress [17- 20].

IRS: Insulin is a hormone that binds to its
receptor (the insulin receptor) on cell
membranes and initiates signal transduction
leading to cell survival/ apoptosis.

FKHR: Binding of Sh2 and ErbB leads to
PI3K which is through EGF and insulin
receptors [21]. PI3K further leads to
phosphorylates phosphatidylinositol (4, 5)
biphosphate and RAS. AKT leads to cell
death by deactivating FKHR, GSK.
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Implementation Using Standardized
Effect

In this paper we have calculated the Null
Hypothesized Mean (o), Population S.D.
(sigma), Standardized Effect (Es) , True
Mean Population (1), Type I Error Rate
(Alpha), Power and Critical Value of ¢ for all
marker proteins using 10 different
combinations of inputs.

The population mean is expressed as

2 V
H= .
N and  population standard

2
2 /Z (X-u)
o=0 =4|—————————
deviation is expressed as, N

where X are the different values, ¥ X is the
addition of different wvalues, N 1is the
population size, o2 1is the population
variance. Type 1 error is false positive while
Type 2 error is false negative. To have p-
value less than significance level (a for type
1 and B for type 2), a t-value must be to the
right of ..

There are different types of the
Standardized Effect [22]:

Correlation Family- Effect Based on
Variances

Pearson r or correlation coefficient: The
value of rranges from -1 to 1, where —1
signifies negative relation between two
variables, 1 signifies positive relation
between two variables, and 0 signifies linear
relation between two variables.

a. Coefficient of determination (%) or
squared r : Coefficient of determination
is the square of the Pearson correlation
value

b. Eta square (n?) : Eta-square is the ratio
of variance for the dependent variable to
the total.

, SS
77:

Treatment

SSTotal . .(1)
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c¢.Omega square (»?) : The less biased value
of the variance is ©? which is expressed as:

S —df _*MS

2 Treatment Treatment error

w =
SSTotal + MSerror (2)

for complex analyses n? is preferable to o2

Cohen’s f2: The f2 for multiple regression is
defined as:

.(3)

where R? is the squared multiple correlation.
f? can be given as:

(4)

Cohen’s ¢q: Cohen's is the difference
between two Fisher transformed Pearson
regression coefficients and given as

1 1+r 1 1+,
=—log ——log
2 1l-r 2 1-v,

1

()

where r1 and r2 are the regressions
coefficient and the variance of Cohen’s is
expressed as

! 2 ..(6)

where N1 and N2 are the number of data
points in the first and second regression
respectively.

A mean effect size 6 1is the ratio of mean of
two population (x1 and uz respectively ) to
the standard deviation based on either or
both the deviations (o)

ezﬂl_ﬂZ

o (7
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Difference Family- Effect Size Based on
Difference between Means

Cohen’s d : Cohen's d is the ratio of the
difference between two means by a pooled
standard deviation for the data (s), i.e.

S (8

. J(nl—l)sﬂ(nz—l)s;
where n+n,-2 while the

variance for one of the groups is defined as

eI

h=ti=a .9

2

and similar for the other group.

Hedges g: Cohen’s d is similar to hedge g,
with a difference of scaling factor.

Glass A: This is same as that of Cohen’s d
except pooled standard deviation (s) 1is
replaced by standard deviation (s2)

5, ..(10)

Root mean square standardized effect
w: The formula for g for one-way ANOVA, is

k-1 MS

error

,o ( 1 jZ(X_j-Y)Z
..(11)

Distribution of effect sizes based on means.

Different Power Plots

We have calculated different parameters for
different proteins: Null Hypothesized Mean

(xo0) 1s 0.0000; True Population Mean (u) is
2.0000; Population S.D. (sigma) is 10.0000;
Standardized Effect (Es) is 0.2000; Group
Sample Size (N) is 25.0000; Type I Error
Rate (Alpha) is 0.0500; Critical Value of ¢ is
2.0639 and Power is 0.1605. These values
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are used for plotting the power plots. We
have plotted different graphs i.e. power v/s
sample size (N) as shown in fig 1 with Es =
0.2 and a = 0.05, power v/s standardized
effect (Es) shown in fig 2 with N =25 and a =
0.05, power v/s type 1 error rate shown in
Fig 3 with Es = 0.2 and N =25. Table 1
shows the different parameters used for
plotting  different plots which were
calculated earlier.

1 Sample t-Test: Power Calculation
One Mean, t-Test (HO: Mu = Mu0)
Power vs. N (Es= 0.2, Alpha = 0.05)

Power
w

(0] 10 20 30 40 50 60 70 80 90 100 110
Sample Size (N)
Fig 1: Plot against power and sample Size (V)

1 Sample t-Test: Power Calculation
One Mean, t-Test (HO: Mu = Mu0)
Power vs. Es (N = 25, Alpha = 0.05)

1.0

Power

0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
Standardized Effect (Es)

Fig 2: Plot against power and standardized effect (Es)

1 Sample t-Test: Power Calculation
One Mean, t-Test (HO: Mu = Mu0)
Power vs. Alpha (Es= 0.2, N = 25)

Power

0.00 0.05 0.10 0.15 0.20 0.25 0.30

Type | Error Rate (Alpha)
Fig 3: Plot against power and type I error rate (a)
Correlation plots are also shown from Fig 4-
Fig 9 ( fig 4 for AKT, fig 5 for EGFR, fig 6 for
ERK, fig 7 for FKHR, fig 8 for JNK and fig 9
for IRS) for all marker proteins which shows
mean, SD, max, min values of each marker
proteins. Scatter plot and histogram are also
plotted for all marker proteins.
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Scatterplot: 0-0-0 vs. AKT (Casewise MD deletion)
AKT =.35821 + .91E-3 * 0-0-0
Correlation: r = .62277

Std.Dv. = 0.02090!
Max. = 0.535192
Min. = 0.464025

0.44
130 140 150 160 170 180 190 200 0O 50 100

Fig 4: Scatter plot, Histogram , mean, std dev, min and
max values for AKT

X: 000
Scatterplot: 0-0-0 vs. EGFR  (Casewise MD deletion) N =300

Mean = 20.204387]
EGFR =.53340-.0014 *0-0-0

Std.Dv. = 1.37114
Max. = 23.885000
Correlation: r = -.0899

Min. = 17.958000

<

EGFR

100 N =300
Mean = 0505715
Std.Dv. = 0.02090
50 Max. =0.535192
Min. = 0.464025
2 il ﬂ M
0.56

EGFR

0.44
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Fig 5: Scatter plot, Histogram , mean, std dev, min and
max values for EGFR

N . X: 000

(Casewise MD deletion) N =300
Mean = 172.50970
Std.Dv. = 37.4447°
Max. = 234.73700(
Min. = 131.223000|

Scatterplot: 0-0-0 vs. ERK
ERK  =.44904 + .33E-3 * 0-0-0
Correlation: r = .58843
100

Mean = 0.505715
Std.

50 b s
q [
0.56
1
m
0.46 9
0.44
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0-0-0 0.95 Conf.Int.

Fig 6: Scatter plot, Histogram , mean, std dev, min and
max values for ERK

© 2009-2017, JGPT. All Rights Reserved.

Scatterplot: 0-0-0 vs. FKHR

(Casewise MD deletion)

FKHR  =.48490 + .17E-3 * 0-0-0

Correlation:

100

r=.28192

Min. = 87.387000
: FKHR

May
Min. = 0.464025

FKHR

0.46
0.44
60 80 100 120 140 160 180 200 O 100
0 0.95 Conf.Int.
Fig 7: Scatter plot, Histogram , mean, std dev, min and
max values for FKHR
. . X: 000
Scatterplot: 0-0-0 vs. INK  (Casewise MD deletion) N =300
gﬁjag: 250.93935297;

JNK  =.66947 -.7E-3 * 0-0-0
Correlation: r = -.2871

100

Max. = 267.56400(
Min. = 229.959000|

Y: INK
N =300
Mean = 0.505715
Std.Dv. = 0.020901
Max. = 0.535192
Min. = 0.464025
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Fig 8: Scatter plot, Histogram , mean, std dev, min and

max values for JNK

Scatterplot: 0-0-0 vs. IRS

(Casewise MD deletion)

IRS =.49890 + .32E-4 * 0-0-0
Correlation: r=.01609

100 v rI\JR:S 300
Mean = 0.505715
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0
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N =300
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Fig 9: Scatter plot, Histogram , mean, std dev, min and

max values for IRS
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Conclusion

In this paper we have calculated the
correlation values for all marker proteins.
We have plotted scatter plot, histogram for
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