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Department of Ecology and Evolution
Joint - Committee on Genetics and Systems Biology
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Extreme genetic diversification in tumors
and an evolutionary perspective on
theapeutics.
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Identifying Darwinian selection acting on
different human APOL1 variants among
diverse African populations
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Multi-layered environmental regulation of
stem cell
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Immortal goat mammary epithelial cell lines
form functional acini in extracellular matrix

3D spharoid

Hoechst 33342/Nuclei Phalloidin/F-actin

Overiay of Aseay cmeC
Moda with 2% EIf5

The proximal region of goat CSN2 promoter is sufficient for lactogenic hormone
stimulation and intron 1 is required for tissue specific expression in goat
mammary gland.

Capra hircus ®-casein precursor (csn2) gene
+1 ATG
&

4425 9 .22 II]TI:(‘)II ! g 2121
— I e P . 7
- . mn\r Exon 1 xon 2

pCR2.1-GB565 (C*

| NAHEBER

PGL4.18-6.1K (6.1 kb)

Firefly Luciferase gene
poLateAk (L1 ko) [REITER | 4

POLA.18-F183 (3.74 kb) 1683 ' 42050 [ Firefly Lucerase gene |

pGL4.18-F1B2 (1.73 kb) Firefly Luciferase gene
e
PGL4.18-F1B1 (1.68 kb) irefly Luciferase gene

pGL4.83-TK | TK promoter | Renilla Luciferase gene |
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Integrative Molecular Approaches

Telomere

* Telomeresequence
o * Putativesubtelomeric region
Transcriptome )
« Telomere length vs. aging and
RNA-seqg in different regeneration
regeneration stages

i Aeolosoma viride
+ Comparisons

Regeneration

!

Aging

DNA methylation

« BLAST and methylation assay
o regeneration tissue

Genome
+ Genome assembly

: : o aged worms
+ Epigenomicresearch

* Association between DNA methylation and
subtelomericregions
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Expression of Pax7 transcripts in the distal region of remnant muscle fibers at the

early bud and mid-bud stages

| [

Twaolimbs are shown in A and C. Dashed lines indicate the amputation plane. White arrows
indicate the reg muscle, and indicate the parental muscle. (B) Enlarged image
of the boxed area in A, agap the reg g and parantal muscles
{C)Alimb in a late stage of rogenoration; the late stageis indicated by the diameter of the
regenerating limb being approximately the same a5 that of the proximal region. D, E, F, and G
show aenlargaed images of the boxed areas n C

AR A Conclusions
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Effects of Excitation Polarization on
SHG imaging of Tendon and Cartilage

(A) T B

Multiphoton Imaging of
Engineered Cartilage

Collagen 11

Multiphoton unage
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Summary

|+ We identified two novel NODAL/ P158L
| mutationsin an Asian cohort of RAI patients.

* The amino acid is conserved cross several
vertebrates.

* The biological role of the mutation should be
studied in the future.

Conclusion
Nodal overexpression inhibited the apoptosis of P19 cells

promote apoptosis Inhibit apoptosis
cell  human trophoblast cell (human human glioma cell (renal cell
epithelial ovarian cancer cell)  carcinoma, breast cancer cells)
vector pcDNA4 pcDNA3.1

Current problems:
* Is difference of 2%-3% significant ?

* Ifitis significant, how to explain the data?

* Change cell or vector?
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Conclusion

Bl
Stem-like cells performed distinct H3K4 HMTs expression

signature in CRC and HNSCC.

Radioresistance subpopulation showed higher cancer
stemness properties.

- MLU. a member of H3K4, may be a crucial effecter involved
in IR resistance and stemness properties in HNSCC and
CRC.

Summary

R LRI

lonizing radiation

mt | SETIA T seT18 |

Regulation of Regulation of Regulation of
apoptosis stemness properties proliferation

- ‘F “"

. IRresistance |
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Radiation/chemotherapy-induced hair loss

IR-induced acute hair CiT-induced acute hair IR-induced
loss

permanent hair loss

loss

Three different responses of anagen HF radiation damage
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Mild dystrophic change with repair
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Forced expression of fibroblast growth factor 21 reverses the
sustained impairment of liver regeneration in hPPARaPAC mice
due to dysregulated bile acid synthesis
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Abstract

Peroxisome proliferator activated receptor o (PPARa) stimulates
hepatocellular proliferation is species-specific. Activation of mouse,
but not human, PPARa induces hepatocellular proliferation,
hepatomegaly, and liver cancer. Here we tested the hypothesis that
human and mouse PPARa affects liver regeneration differentially.
PPARo-humanized mice (WPPAR@PAC) were similar to wild type mice
in responding to fasting-induced PPARa signaling. However, these
mouse livers failed to regenerate in response to partial hepatectomy
(PH). The liver-to-body weight ratios did not recover even 3 months
after PH in hPPARoPAC. The mouse PPARc-mediated down-
regulation of let-7c was absent in hPPARaPAC, which might partially
be responsible for impaired proliferation. After PH,
hPPARa?ACdisplayed steatosis, necrosis, and inflammation mainly in
periportal zone 1, which suggested bile-induced toxicity.
Quantification of hepatic bile acids (BA) revealed BA overload with
increased hydrophobic BA in hPPARePAC, Forced FGF21 expression
in partial hepatectomized hPPARoPAC reduced hepatic steatosis,
prevented focal necrosis, and restored liver mass. Compared to
mouse PPARo, human PPARa has a reduced capacity to regulate
metabolic pathways required for liver regeneration. In addition,
FGF21 can compensate for the reduced ability of human PPARa in
stimulating liver regeneration, which suggests the potential
application of FGF21 in promoting hepatic growth in injured and
steatotic livers in humans.

http://www.impactjournals.com/oncotarget/index.php?journal=oncot
arget&page=article&op=view&path[]=3531
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Medical Genetics & Genomics Monthly Seminar

Next-generation sequencing
(NGS)-based genetic testing
- using tuberous sclerosis
complex (TSC) as an example
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