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ABSTRACT

The objective of this study is to analyze the study of concerning the effects of Silver
nanoparticles and Heavy metals. The data taken from “Analysis of Mixture Toxicity of Dual
Combinations for Silver Nanoparticles and Heavy Metals, specifically Arsenic, Cadmium and
Chromium using Toxicogenomics Approach” which using Microarray technique on Hepatoma
cell line exposed to Silvernano particles and heavy metals (Arsenic, Cadmium and Chromium).
The data have analyzed to identify the differentially expressed genes between different treatments
with the best fitted test among F-test and F -fest from MAANOVA. Simulation technique is used
to investigate the best performance test.

Considered the performance of F-fest and F -fest from the simulation technique with the
variation of parameters (mean and standard deviation) in the distribution of gene expression
including number of genes and sample size, the results show that nominal levels obtained from
these tests are similarity and less than significance level. The increasing of sample size does
clearly effect the nominal level to better way. Considered the power of the test, the F -fest have

either higher power or similar to F-fest in all cases.



The results of differential gene expression analysis in Hepatoma cell line exposed to
Heavy Metals, Silver nanoparticles and mixed treatment between Heavy Metals and Silver
nanoparticles by F -test show that all 8,793 genes, expression of 2,294, 4,107 and 4,130 genes are
significantly different between Chromium treatments group, Cadmium treatments group and
Arsenic treatment group, respectively.

Differentially expressed genes are classified according to biological process. The first 19
categories from Arsenic treatments group are similar to the one from Cadmium treatments group
but different in type and number of expressed genes. However the first 19 categories from
Chromium treatments group are different from others. The conclusion from the result is that
Silver nanoparticles mixed with Arsenic, with Cadmium and also with Chromium affected to
similar biological process of genes expression with different proportion of number of genes in

each biological process.
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