
Occupational Hygiene in the Occupational Hygiene in the 
"Omic" Era; Implications "Omic" Era; Implications 

and Consequencesand Consequences
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� The study of the proteome, the complete set of proteins 

produced by a species, using the technologies of large-
scale protein separation and identification (Tissue, Cell, 
Serum, Urine) 

� Provides information regarding the proteome’s dynamic 
and rapid changes. 
� Disease (endogenous factors)
� exogenous exposure

� These changes include:
� DNA alterations, mRNA splicing, temporal and functional 

regulation of gene expression, and post-translational 
modifications. 
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� 3 Peaks were confirmed

� All three proteins showed a 
high correlation with benzene 
exposure (r > 0.75)

� Additional regression analyses 
showed that smoking, recent 
infections, sex, age and cell 
counts were not significantly 
associated with levels of any of 
the 3 proteins
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� The study of the transcriptome, the complete 
set of RNA transcripts produced by the genome 
at any one time.
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� Seminal paper: Paik et al., NEJM, 2004
� Predict Recurrence of Tamoxifen-Treated, Node-

Negative Breast Cancer
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� Study of the influence of hereditary factors on the effects 
of potentially toxic substances on individual organisms.
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Y402H OR PAR
Heterozygous 4.6 (2.0 - 11) 0.70
Homozygous 7.4 (2.9 - 19) 0.23

Compliment factor H gene (CFH)
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Hematotoxicity in Workers Exposed 
to Low Levels of Benzene
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(P trend<0.0001; <1ppm vs control: p<0.0001)

Controls (n=140)

<1 ppm (n=109)

1-10 ppm (n=110)

>10 ppm (n=31)

I===

I@==

"===

"@==

@===

@@==

L===

L@==

-
$
&

�
�

%�
��
�

E
�!
�#
#�

!6
�E
!=
�#
#�

K
�!
=�
##
�

�.��
����
��������




��
�%����	���#%�����% �/���;�
��
��1�.���% ���
�%����	���#%�����% �/���;�
��
��1�.���% �

0��
����%����
��$##�����20��
����%����
��$##�����2

Benzene

Phenol

Liver

Hydroquinone

Hydroquinone

CYP2E1

Bone Marrow

NQO1 MPO
Benzoquinone

TOXICITY

Benzene

Phenol

Liver

Hydroquinone

Hydroquinone

CYP2E1

Bone Marrow

NQO1 MPO
Benzoquinone

TOXICITY



"===

"@==

@===

@@==

L===

L@==

H===

H@==

D===

-
$
&
�

$$
C$
�

�
�

�
� �
1

/��.��
�� �.��
��

MPO and NQO1 Polymorphism for WBC MPO and NQO1 Polymorphism for WBC 
Toxicity in Workers Exposed to Benzene and Toxicity in Workers Exposed to Benzene and 

ControlsControls

CC vs. CT: 

Exposed: P = 0.01 
Controls: p = 0.46

AA/AG vs. GG: 

Exposed: P = 0.04 
Controls: p = 0.83
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