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Immortality Realized: Germ Cells and the
Biology of Sexual Reproduction
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Why we find germ cells interesting

* Essential for the propagation of
multicellular sexually

Sperm X N
i reproducing species
/ Zygote
b * Germ cells can reprogram their
\ genomes and the genomes of
3. somatic cells back to a
i totipotent state.
(it

Good at repairing DSBs and

J repressing activity of
Qﬂe transposons.
& A Disruption of germ cell specific
‘__/ processes (meiosis etc.) can
result in infertility and birth
defects including Down’s

syndrome and Prader-Willi
syndrome.

Several definitions

Totipotent: Ability to form all lineages of organism; in mammals
only the zygote and the first cleavage blastomeres are
totipotent

Pluripotent: Ability to form all lineages of body. Example: embryonic
stem cells

Multipotent: Ability of adult stem cells to form multiple cell types
of one lineage. Example: hematopoietic stem cells

Unipotent: Cells form one cell type. Example: spermatogonial stem
cells (can only generate sperm)

Early mammalian development

Development and aging occurs in one
normally occurs in one direction

Tang et al. (2016)

Totipotent ————————> Pluripotent = ———> Multipotent

How does cell lineage become restricted?
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Transcription factors help to define cell fate
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Boyer et al. (2005)

Epigenetic factors help to maintain cell fate
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Sparmann and van Lohuizen (2005)

Development and aging occurs in one
normally occurs in one direction

First cloning experiments

Sir John Gurdon
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First cloning experiments

Oocytes are able to reprogram cells back to a pluripotent state

Who is this?

Dolly: The Cloning of a Sheep, 1996
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Comparing mouse and human germ cell
specification

Tang et al. (2016)

Specification and development of human germ

Saitou and Miyauchi (2016)

Germ cells across species share many
common features

Female germline development in
Drosophila

Undergo Meiosis Small RNA Surveillance Pathways

Germ Granules Express Same Markers Translational Regulation
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Ways we study germ cells

Gene expression-see what genes are expressed
at specific points in germ cell development

Genetics- break genes and see what goes wrong

Biochemistry-determine what proteins interact
and function with one another

Protein Trapping

Utility of Protein Traps

Expression pattern Live imaging

Protein Trapgilocalize to
various structures in the ovary

Endoplasmic
Reticulum

o)

Ring canals

Enriched in oocyte

Nuclear envelope

Tips of actin bundles



Localization of protein traps to posterior of oocyte
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Rbfox1 expression during early germline
development
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Rbfox1 mutant germ cells fail to
differentiate

Tastan et al. Development (2010)

RNA Binding protein Fox (RBFOX) family

Three human paralogs:

RBFOX1/A2BP1, RBFOX2/RBM9, RBFOX3/NeuN

Rbfox genes are implicated in several disorders
Required for muscle and neuronal development
Identified as a terminal differentiation factor in neurons
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Nuclear Rbfox proteins regulate alternative

splicing

Identification of cytoplasmic isoforms
encoded by Drosophila Rbfox1
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Carreira-Rosario et al. Dev. Cell (2016)

Cytoplasmic isoform rescues Rbfox1
mutant phenotype

wvas-Gal4/Cyo; vas-Gal4/HA:Rbfox1-RF;|
Rbfox14e4/Df

Rbfox1°*4/Df

Loss of Rbfox1 Results in Expanded Pum
Expression
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Loss of pumilio suppresses Rbfox1 loss-of-

Transgenic Pumilio Expression

function phenotype
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