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® Mental impairment
e Developmental disabilities




Paternal (%) Maternal (%)
Trisomy 13

Trisomy 18

Trisomy 21

45,X 80 20
47 ,XXX 5 95
47 ,XXY 45 55
47,XYY 100 0
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e Air pollution, BPA, phthalates, benzene, pyrethroids
e |nfections

* Therapeutic exposures:
e Chemotherapy/radiation

Incidence of trisomy (% of clinically recognized pregnancies)

Maternal age
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e Study could not be replicated

e Complex interaction between diet on BPA aneugenic potential
e Phytoestrogens in feed varied between batches

e |f exposed during fetal life, higher rates of aneuploidy

Just How Harmful Are Bisphenol
A Plastics?

¢ Environmental/occupational exposures:

e Air pollution, BPA, phthalates, benzene,
pyrethroids

e |nfections

® Therapeutic exposures:
e Chemotherapy/radiation




* More frequent for chromosomes 21, 22, X & Y

e Baseline remarkably constant

e Stable variants consistently produce higher frequencies

e Sporadic events significant increase or decrease in
aneuploidy frequencies at a single time point

e “life event” can exert an effect on sperm aneuploidy
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e 47 XXY & 47,XYY males: 0-25%

Tempest HG (2011) Syst Biol Reprod Med 57:93-101; Ferlin A et al (2005) Cytogenet Genome Res 111:310-316;
Sarrate Z (2005) AJA 7:227-236; Data Collection X (2010) Hum Reprod 25:2685-2707

=y
(S,

H Fertile

= Infertile

% Aneuploidy
o o

o
|




e Self-reported vs. measured exposures
e Compounding effects that are near impossible to separate:
e |ifestyle & occupation
e Susceptibility
e Metabolism
® [nteractions
e Transient vs. fixed

(Young et al 2008)

e Large study (n=212) associations with:

e Coffee: Disomy 18; Tight underwear: Disomy 18 & nullisomy 13;
Obesity: Disomy 21; Cell phone usage >11 yr: Disomy X & Y

(Jurewicz et al 2014)




e Organochlorines (e.g., PCBs, p,p'-DDE)

* Most studies report significant increases (<3x)

evels return to tertite range montns later

e Greater susceptibility of meiotic vs. premeiotic cells

Human Reprodutin V23, No2 pp 251255, 2008 e ——
Advanc Access pabicaion on Dcenber 14,2007

Sperm aneuploidy frequencies analysed before and after
chemotherapy in testicular cancer and Hodgkin’s lymphoma
patients

H.G. Tempest!, E. Ko, P. Chan®?, B. Robaire*4, A. Rademaker® and R.H. Martin'6




e Exposures are often transient
e Sperm aneuploidy levels therefore will likely fluctuate
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Complementary Medcine
Significant reduction of sperm disomy in six men: effect of tra-
ditional Chinese medicine?
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e Chromatin organization perturbations?
e Could affect chromosome pairing & delivery of “poised” genes
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Chromosome territory repositioning induced ®e-e
by PHA-activation of lymphocytes: A 2D and 3D
appraisal

Dimitrios loannou', Lakshmi Kandukuri'2, Joe Leigh Simpson’ and Helen Ghislaine Tempest'*"
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Spatial Positioning of All 24 Chromosomes in
the Lymphocytes of Six Subjects: Evidence of
Reproducible Positioning and Spatial
Repositioning following DNA Damage with
Hydrogen Peroxide and Ultraviolet B
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¢ Significant differences between males &

females

e Temporal differences in meiosis

e Timing of exposure

e Genetic differences (MRNA, spindle
function, cohesins) susceptibility?
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