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Purpose of
Project

Development of epigenetic biomarkers
for POPs exposure in marine mammals




Chemical substances widely used but
persist in environment.

Polychlorinated biphenyls

Dioxin: slow to degrade

PBDEs Polybrominated diphenyl ethers
DDTs Dichlorodiphenyltrichloroethane

Cl
Cl Cl

Cl I I Cl

Insecticide: slow to
degrade

mixtures of several
brominated substances




Polycyclic aromatic hydrocarbons

BENZ[a]ANTHRACENE
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INDENO[1,2,3-cd]PYRENE

Low degradability and hydrophobic

PFAS polyfluoroalkyl substances
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Carbon chains in which hydrogen atoms are replaced by fluorine
atoms



Bioaccumulation in marine mammals
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Point source
pollution

Bioaccumulate through the food chain

: : and pose a risk of causing adverse effects

Non-point source
pollution

to human health and the environment
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Endocrine Disruptor

Hormone # ' Estrogen-like chemical Antiandrogen chemical

Receptor

Normal Hormone Process Hormone Mimic Hormone Blocker




What | am going to
be working with

DNA from Dolphins
Delphinus capensis

POP Levels

PO [DDTs  |PBDEs |PAHs Treg

D1 | 404040 | 6630.10| 824.50| 166.62| 19521 [§
CMD2 | 410176 | 5877.18 | 986.74 | 125170 ] 156.60| §
JcMD3 | 218453 | 337888 | 45144| 158 216.54] N
f cMD4 | 300532 | 448000 | 64280] 1.18] 501.04]
| cMDs | 3311.02| 492262] 64374| 31363 38408| |
| CMD6 | 3537.75| 5466.78| 82504 | 12003| 69.80[ |
| CMD7 | 664505| 1060301 | 85349 | 145[ 27335 |
| CMD8 | 391009 | 585341 691.01| 2336.80 | 14498 |
| CMD9 | 380440 584339 | 658.05| 19409] 21166 |
| CMD10 | 492851 7668.64 | 874.81| 2003.87| 7225 |
\CMD11__ | 422183 | 649558 | 69471| 32486] 9261 J
gMD12 | 250532 | 337008 | 44259 896.28] 215.31] 4
ND14 | 288068 | 3852.51| 491.80 | 759.01 267.06 | 4

e | 515787 | 8181.55| 87855 11.92| 107.35d




Materials and Methods




PART 1
Nanodrop
and

DNA Dilution




Part 2
Luminometric Assay

Method to the analysis of
genomic DNA methylation




MMA MMB

Tango Buffer Tango Buffer
EcoRl EcoRl

Hpall Mspl
H20

17.25 uL DNA
2.75uL MMA/MMB

(No Air Bubbles)




Annealing Buffer
15uL

30uL Mixture

Pyrosequencing Plate
Nucleotides

Enzyme Mix
Substrate Mix






Calculation of Percent of DNA Methylation

Entry ID: LUMA Jess EcoRi Hpall(MMA) or Mspl(MMB)

Disp. 1 2 3 4 5 6 7 8 9 10 11 12 13 14

Well G T G T C A C A T G T G T G
1G MMA A1l 59.77 59.29 10.8 5.9 90.96 66.81 18.43 5.83 58.88 43.97 20.19 5.12 4.7 1.76 1GA G/T= 0.746773
56 MMA A2 47.89 23.21 6.62 3.98 61.92 29.87 12.16 3.74 27.78 28.14 11.36 4,58 3.44 1.72 5GA G/T= 1.012959
1G MMB A3 158.53 58.99 14.22 5.29 177.53 66.17 17.9 5.77 58.15 47.25 19.46 4,01 3.69 2.1 1GB G/T= 0.812554
56 MMB A4 117.08 25.23 9.53 4.38 129.6 32.07 14.73 4.88 31.05 33.43 13.38 3.55 3.35 1.47 5GB G/T= 1.076651
H20 A5 0.3 2.13 1.48 1.27 1.16 1.82 2.16 0.55 1.59 1.82 0.81 0.74 1.36 1.56 H20 G/T= 1.144654
1G MMA B1 66.76 68.62 11.26 5.74 96.37 72.57 18.85 7.14 60.85 45.47 20.61 5.29 3.96 1.8 1GA G/T= 0.747247
56 MMA B2 47.46 25.59 7.25 3.27 65.77 32.73 12 4.7 27.21 29.26 12.27 3.67 2.34 2.32 5GAG/T= 1.07534
1G MMB B3 166.11 64.27 16.55 7.03 186 67.17 21.1 5.93 64.01 53.55 22.59 5.87 4,73 1.58 1GB G/T= 0.836588
56 MMB B4 108.58 23.45 7.94 4,58 117.17 30.72 12.97 4,58 29.78 31.16 10.88 3.16 2.88 1.46 5GB G/T= 1.04634
H20 BS 0.79 5.89 4.45 4.07 2.56 1.6 3.71 0.69 4.62 1.43 4,94 0.77 2.39 1.63 H20 G/T= 0.309524
2G MMA C1 75.88 56.06 13.06 7.05 94.64 66.34 18.88 5.34 54.76 49.25 21.24 6.69 4.13 1.86 2GA G/T= 0.899379

1GA G/T= 0.746773 1G A/B=  0.919045 (1-A/B)X100= 0.080955 X100= 8%
5GA G/T= 1.012959 5G A/B=  0.940842 (1-A/B)X100= 0.059158 X100= 6%
1GB G/T= 0.812554

5GB G/T= 1.076651

H20 G/T= 1.144654

1GA G/T= 0.747247 1G A/B=  0.893208

5GA G/T= 1.07534 5GA/B= 1.027716

1GB G/T= 0.836588

5GB G/T= 1.04634

H20 G/T= 0.309524

2GA G/T= 0.899379 2GA/B= 0.889111




Comparison of Whale Tissues
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Kidney

Pearson’s r

P-value

>PBDEs

>PFASs

0.535

0.209

2PBDEs

2PFASs

0.138

0.590




Pearson’'s r

P-value

2PBDEs

2PFASs

-0.158

-0.250

>PBDEs

2PFASs

0.558

0.351




Conclusions

Genomic DNA methylation in Kidney is lower than that in gonad, but it was not
significant.

No significant correlation between genomic DNA methylation levels and POPs-exposed
levels in whales.
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