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Nase I is an enzyme, which at low levels preferentially digests
-depl eted DNA, whereas tightly packaged chromatin 1s more resistant to

.
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_,-_ he amphﬁed sequence of DNA in the PCR process.

= *_I";-'-f?:" thre hold cycle): It reflects the point during the PCR reaction at which a

e ' ffi'(:lent number of amplicons have accumulated. It is inversely correlated to the
—— logarlthm of the initial copy number.
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¢ Relative quantification: A relative quantification is used to analyze changes in gene
amplification in a given sample relative to another reference sample

* Calibrator: Reference sample used in each relative quantification studies.

*  Control: Sample having known concentration of DNA.



he gene “ KIBRA” was discovered by researchers at Translational
In‘§t1tute to be associated with the Human memory performance.

lei rstanding related to the memory performance will be helpful for
) deve _op new drugs that will improve memory function by minimizing the

my : related memory loss associated with different diseases such as

e
~_ Goalof the Project

To better understand the regulatory networks controlling the KIBRA gene by looking
- at non-coding functional elements also referred to as cis regulatory sequences .

To localize these non-coding functional elements using Quantitative PCR and DNase
Hypersensitivity Analysis.
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" F igure: The graphs showing the Cis-regulatory Elements
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,_:_4- ~— The cis- regulatory sites i.e. Promoters, enhancers, suppressors,

e msulators, and locus control regions all have been shown to be associated

-~ with DNase-I Hypersensitive sites (HS sites). Therefore, we combined
DNase Hypersensitivity detection assay and g-PCR technology to
localize and quantify these sites in KIBRA gene. The idea is that these
sequences can be detected by the presence of heightened sensitivity to

DNase-I cleavage due to the absence of nucleosome structure.
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on test for using Livak Relative Quantification Method

- _E; *ﬁaﬁ:)n of DNase I Sensitivity Ratio using Livak Comparative C (t) method
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= Cont n‘nna’ang DNA or prlmer designs would show up as additional peak separate
l="E-— "‘""'-
= i m'desned amphcon peaks in these melting curve graphs.
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It helps in distinguishing between specific versus non-specific PCR products.
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ation: Livak Relative Quantification Methed -

(Primary Data Analysis Cont’d...)_

y =-3.388x + 21.289
R’ = 0.9983

v =-3.3599x + 21.354
R? = 0.9901

0.5 0 0.5
logy; RNA (ng/rxn}

Figure: C (t) values of target and reference versus Log input amounts of DNA / RNA
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‘(,‘ _-af_a‘llues of target using control and calibrator

target C (t) control
1, target — C (t) calibrator

. AC Q:) Average

—

- _:'-__,. T-EC‘(T ) Ave= Average AC (t) of replicates

_-' __,__..—-
—_—'f“g—- &)_.Obtam the Fold difference
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-~ AAC (t) = AC (t) Sample Ave — AC (t) Calibrator Ave
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4) Finally, we will compute the Initial DNase I Sensitivity Ratio

2 A€ ® = Initial DNase I Sensitivity Ratio



20 Y “Fetosioel

BOWIESS (Lo

e P e . .=
‘-’=-:__':fa°:~“C"_T- putatlon of Slgnal to Noise Graphs



: e
atistical Data Analysis M&h’ods Cont’d...)

——

[trve Ratio obtaim using
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"'-'-' ",,,.;__ﬁan‘ urpﬁse of taking trimmed mean is to detect and remove the glaring outliers
= = —from the dataset that can confound our final calculations.
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== Mean is too sensitive to extreme observation. The idea of taking trimmed mean
-~ 1sto solve that problem



sensitivity ratio.

DN ase I sensifivify ratios

It helps smoothing the dataset by
eliminating the lower and upper extreme
values of the dataset. Geneme Location

Figure: DNase Sensitive ratio versus Genomic locations
showing smoothing curve
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(LOWESS Cont’d...)

iter=3, delta=01*diff (range (x)))

[

) _;E- ther span. This gives the proportion of points in the plot which
ooth at each value. Larger values give more smoothness.

number of robust iterations that should be performed. Smaller values of ‘iter’ will
“lowess’ run faster.

lues of ‘x” which lie within ‘delta’ of each other replaced by a single value in the
output from ‘lowess’

e

V9

———FT e pomt to be smoothed has the largest weight and the most influence on the fit and vice-
— vErSa The > weight function is given by:
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where x is the DNase Sensitivity ratio value
x1 1s the nearest neighbors for x
d (x) is the distance between the x and the most distant neighbor
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doylition (VAR PR stimated CHoRItsianiestimate
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tualivall Lcw»-' (o1 lue, assuming that eur m: easured
fw ¢. It is calculated by

VIAD = median (| Yi- Y |)
WhcThe ;/f- =the median of the data and |Y1] 1s the absolute value of Y
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eclared as an outlier on the basis of the following criteria.
_ "64'5 IX-MI / MAD > 2.24
“——::‘ — v?*ﬁzc}e M is the median and MAD is the average median deviation

e
=3

* [t is a robust method in treating Non-Gaussian data values and eliminating extreme
unwanted outliers.
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~ Plot replicate (6-9x) sensitivity ratios
as a function of genomic position

} "~ Determine maving baseline and
95% confidence bounds

DMase | sensitivity ratio

T 1 1 |dentify low-variance outliers

Genomic position

Figure: Plot of DNase-I sensitivity ratio versus Genomic positions

* To define Moving Baseline for the DNase Sensitivity Ratios
* To eliminate left out outliers (after applying trimmed mean, Lowess and MAD)

* To identify significant low variance outliers for which we will compute SNR to
localize hypersensitive sites.

Baseline Behavior Dete_g_tig&.r:""  —
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SNR at site 1 1s measured as the absolute deviation of the trimmed mean of
per sensitivity site (H Si) from the interpolated baseline (B1) divided by

| average deviation of the centered baseline. The term in the denominator is
all correction factor that penalizes larger variances in hypersensitivity site

. Compute SNR for each outlier
Plot SNR vs. genomic position

™ Local maxima in SNR identify ‘core’
functional elements {enhancers,
promoters, LCRs, etc )

Genomic position

Figure: SNR versus Genomic LocationGraph for Significant outliers
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Figure: Graphs of DNase Sensitivity ratio versus Genomic Locations representing Initial Sensitivity Ratio
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Figure: Graphs of DNase-I sensitivity versus Genomic locations showing Initial DNase Sensitive ratio
and ratio obtained after taking 20% trimmed mean.
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Results and Discussion
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Figure: Graphs of DNase-I sensitivity versus Genomic locations showing Smoothed Curves obtained using Lowess
and Median Average Deviation Approach (MAD).
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Icdentity sriance outliers

Genomic Locations

Figure: DNase-I Sensitivity versus Genomic locations Graph representing moving baseline and
95%Confidence bounds and the low variance outliers
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Results and Discussion

(SNR vs Genomic Location Plot)

Local maximma in SME identifi ‘core elerments
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Genomic Locations

Figure: Graph of SNR (Signal to Noise ratio) versus Genomic Locations
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Using quantitative PCR seems to be a high-
.'Eor localization of 1ntragen1c and exogenic non-coding
But 1 our: study, the exact locatlon of these functional

SenSItIvIty: analysis

'actually identified these functional elements. We would need 6-8x
Ates f ‘each amplicon in order to obtain the SNR graphs and to correctly
the__presence of the core functional elements.



"'_'rrrc ughput identitication of functional elements comeiding with
sitive 31tes will substantlally improve our knowledge of
coulation and should simplifyy the search for non-coding genetic
pl e_,n_otyplc consequences. In other words, it will open the door for
osition of the regulatory genome.
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IViore | j_u APOL: ntly, these regions are known to be located in close proximity to
= seties f or which loss of function or mutations result in severe abnormalities. But

| :::_,-— = {dentification of these elements will ease the researchers and the scientist to come
_...-r —up with new theraples and drug to better target the diseases.
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