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Study Aims

Aim 1: Determine the best normalization strategy for

microRNAs (miRs) profiled using the Fireplex® platform
technology by Abcam.
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Study Aims

Example of Differentially Expressed Genes

Aim 2: Identify
differentially
expressed
hepatotoxicity miRs
in a cohort exposed
to polychlorinated
biphenyls (PCBs).
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Anniston Community Health Study I (Anniston, Alabama; 2005-2007)

Participants lived near a former Monsanto Chemical Corporation
plant where PCBs were manufactured until 1971 [1]

Fasting blood draws were collected on all participants [1]
Liver biomarkers were measured by the Cave Laboratory [2]

60% show signs of liver disease (>200 U/L Keratin 18-M30
(K18-M30) and/or >300 U/L K18-M65) [2]

Primary covariates of interest: Age, Sex, Race, and BMI; most
differ by liver disease status

PCBs were whole weight, measured by NIEHS, and adjusted for
total lipids in the models [1]

IRB-approved (University of Louisville) [2]
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MicroRNAs (miRs)

Profiling Technology

Targeted miRs - small, single-stranded non-
coding RNA [3] - were measured in serum by
FirePlex® technology by Abcam [4]

Pros of the current profiling technology
» Allows profiling of limited serum samples not
possible with other technologies

 Profile up to 68 miRs simultaneously with
lower cost than other technologies

Cons of the current profiling technology

* Detection of low abundance miRs is reduced
and has greater variability [5]

» There were no housekeeping miRs included

to use for normalization LOUISVILLE.
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Normalization Procedures

For this talk, we compare fold change of differentially expressed miRs from
the following data:

1. Unnormalized (raw, background subtracted) expression values

2. geNorm: Software provided [6, 7]

3. Quantile Normalization: Overall [8]

4. Quantile Normalization: by liver disease class [9]
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Differential Expression

Modeling to find the least-square mean estimates by group:

* Log-10 transform the raw, background subtracted miR expressions

 Model includes: age, self-reported sex, self-reported race, BMI, total PCBs, total
lipids
loglo(miR(i)) = aqy + Bi) * Liver Diseaseyecrotic T B2(iy * Liver Diseasepiper +

Y1) * Self — reported Raceyyy + V(i) * S€Xpemate + V3@ * Age +

Ya@) * BMI + ysy * logyo(total lipids) + ye(;) * assayPlate +

Y7 * logio (Z PCBS) + £ (Eq 1)
FCipy = 10lBiw] (Eq 2)
SE(FCy) = 10lio] « In(10) = SE( Biw)) (Eq 3)
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Differential Expression

Fold change of Liver Disease vs. No Liver Disease

 Mean and variance are estimated as shown in [10]

ln(lo)z*S%SM(li)

ln(lO)Z*SfSM ,
9/(\- _ o (n(10)LSM () + . — In(10)*LSM op) — (00)
N

2 ) (Eq 4)

lTl(lO)z * SESM(li)
2

ln(lo)z * SL%SM(OL')
> (Eq 5)

10g(85y) = In(10) * LSM 1y + — n(10) * LSM(op) —

In(10)? * SLZSM(li) In(10)* « SZLSM(”) In(10)? * SLZSM((,D In(10)* « SfSM(Oi)
+
n1 2(n1 - 1) no Z(no - 1)

Var (log/(—e\(i))) = (Eq 6)

UNIVERSITY OF

LOUISVILLE.

SCHOOL OF PUBLIC HEALTH
& INFORMATION SCIENCES




Differential Expression

Find confidence interval estimates [11]

« We construct the 95% confidence interval for log(8) using t instead of z

e Scale this to 6 by taking the anti-logs

log/(g\(i)) T t0.95,n0+n1—2 * \/V/(IT (log/(H\(i))) (Eq 7)
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FINdings
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Performance by Normalization Technigue and Fold Change Equation

We display selected miRs from our sample. We show the four methods of
normalization: None, geNorm, Quantile Normalization Overall (QNorm), and
Quantile Normalization by class (QNormC). Two methods of fold change (FC)
calculation are shown: the anti-log of the beta coefficient, and the derived Fold
change based on the log-normal distribution.

Method Method
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Summary of Findings

e We recommend quantile normalization by class/group,
especially when the groups are unbalanced

e It may be beneficial to compare different fold change
calculations to compare the different underlying
responses (i.e. mean vs. median)
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