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A l i t t le b i t  about  mysel f . . .

Born in Porto, PORTUGAL

PhD in Scotland, UK

Postdoc in Nagoya, JAPAN

SCIENCE CAN TAKE YOU ANYWHERE YOU 

WANT!
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V I . C o n c l u s i o n s

Walther Flemming drawings in 1982 

(Nat Rev Mol Cell Biol 2001;2:72–5)
https://www.nature.com/scitable/content/drawi
ng-of-mitosis-by-walther-flemming-43904/

https://www.nature.com/scitable/content/drawing-of-mitosis-by-walther-flemming-43904/


I .  V O C A B U L A R Y
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Walther Flemming drawings in 1982 

(Nat Rev Mol Cell Biol 2001;2:72–5)



I I .  I N T R O D U C T I O N

Cells – from the Latin “cella” (“small room”) are 

microscopic structures and the fundamental units of life.

Cell skeleton = 

cytoskeleton

Chromosomes

Walther Flemming drawings in 1882 

(Nat Rev Mol Cell Biol 2001;2:72–5)



I I .  I N T R O D U C T I O N

Why is cell division essential for life?

- Growth/development

- Regeneration and tissue repair

- REPRODUCTION and genetic diversity

Walther Flemming drawings in 1982 

(Nat Rev Mol Cell Biol 2001;2:72–5)

“The dream of every cel l  is  to become two cel ls”

François Jacob



Appl ied for  a  PhD in  Cel l  & Molecular  B io logy

Walther Flemming drawings in 1982 

(Nat Rev Mol Cell Biol 2001;2:72–5)



2014-2019 – PhD in Cell & Molecular Biology

2014 – Moved to  

Scot land and 

jo ined the OHKURA 

lab as a PhD 

s tudent

Pierre Ricardo 

Mariana 

Charlotte 
Pedro 

Fiona 

Hiro 
Mila Emma 

https://www.ed.ac.uk/files/atoms/files/chapter_o
ne_-_logo_guide.pdf

https://rupress.org/jcb/article/218/9/2854/120953
/The-molecular-architecture-of-the-meiotic-spindle

https://www.ed.ac.uk/files/atoms/files/chapter_one_-_logo_guide.pdf
https://rupress.org/jcb/article/218/9/2854/120953/The-molecular-architecture-of-the-meiotic-spindle


I I I .  C e l l  d i v i s i o n  i n  e g g s  i s  U N I Q U E
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I I I .  C e l l  d i v i s i o n  i n  e g g s  i s  U N I Q U E

- Women are born with a limited reserve of eggs

- Quality/lifespan of humans increased but women are not more fertile

- The “quality” of eggs decreases with women age

- Women have children later in life 

- Women between 30-40 years old: higher chances of miscarriages and 

congenital abnormalities.

Human egg: Mio, Y. et al. (2012) J Assist Reprod Genet, 29(9), 951-956

Info: Webster, A., & Schuh, M. (2017). Trends Cell Biol, 27(1), 55-68
F. Ferri’s Color Atlas and Text of Clinical Medicine, 

2nd ed. Philadelphia, PA: Elsevier; 2009



I I I .  C e l l  d i v i s i o n  i n  e g g s  i s  U N I Q U E

Gruhn, J.R et al. (2019). Science. 365:1466-1469.

- Errors in cell division are more frequent in eggs than in other cells

- Egg cell division lasts for decades → higher chance to accumulate errors

- Errors in cell division can cause infertility, miscarriages and birth defects →

Important to study cell division in eggs!



I V .  U s i n g  f l y  e g g s  i n  f e r t i l i t y  r e s e a r c h  

I t  i s  n o t  e a s y t o  s t u d y h u m a n  e g g s …

H U M AN

M o u s e

W o r m

F r u i t  f l y
P l a n t s  

( m o s s )

Laband, K. et al. (2017) 

Nat Commun, 8(1), 1499

Goshima lab

Zielinska, A. P et al. (2019). 

Curr Biol, 29(22), 3749-3765 e3747. 

https://www.mpg.d
e/10973935/husba
ndry-breeding

https://theconversat
ion.com/animals-in-
research-c-elegans-
roundworm-14163

https://www.mpg.de/10973935/husbandry-breeding
https://theconversation.com/animals-in-research-c-elegans-roundworm-14163


I V .  U s i n g  f l y  e g g s  i n  f e r t i l i t y  r e s e a r c h  

We are all similar at the CELLULAR level 

There is  so much we can learn f rom experimental  organisms…

… that  could be appl ied to  HUMAN research in  the fu ture!



I V .  U s i n g  f l y  e g g s  i n  f e r t i l i t y  r e s e a r c h  

ADVANTAGES OF USING FLIES:

- Easy to keep and handle

- Shor t  generat ion t ime:  HUNDREDS OF 

EGGS

- 77% of  human disease genes have a 

s imi lar  match in f ru i t  f l ies .

- You can get  a Nobel  pr ize !

F r u i t  f l y

https://droso4schools.wordpress.com/why-fly/

Sylwester Chyb

and Nicolas 

Gompel, in Atlas of 

Drosophila 

Morphology, 2013



F r u i t  f l y  o va r i e s

I V .  U s i n g  f l y  e g g s  i n  f e r t i l i t y  r e s e a r c h  

F r u i t  f l y



I V .  U s i n g  f l y  e g g s  i n  f e r t i l i t y  r e s e a r c h  

H O W  TO  D I SSE C T F LY O VAR I E S



I V .  U s i n g  f l y  e g g s  i n  f e r t i l i t y  r e s e a r c h  

H O W  TO  D I S S E C T F LY O VA R I E S



I V .  U s i n g  f l y  e g g s  i n  f e r t i l i t y  r e s e a r c h  

H O W  TO  D I SSE C T F LY 

O VAR I E S



I V .  U s i n g  f l y  e g g s  i n  f e r t i l i t y  r e s e a r c h  



I V .  U s i n g  f l y  e g g s  i n  f e r t i l i t y  r e s e a r c h  

W e  c a n  a n a l yz e  h o w e g g s  d i v i d e  u s i n g  

M I C R O S C O P E S …



I V .  U s i n g  f l y  e g g s  i n  f e r t i l i t y  r e s e a r c h  

CYTOSKELETON CHROMOSOMESCYTOSKELETON
CHROMOSOMES



2 0 1 8 / 2 0 1 9  – F i n i s h  P h D  +  p u b l i s h  p a p e r

https://rupress.org/jcb/article/218/9/2854/120953/
The-molecular-architecture-of-the-meiotic-spindle

https://rupress.org/jcb/article/218/9/2854/120953/The-molecular-architecture-of-the-meiotic-spindle


2 0 1 8 / 2 0 1 9  – F i n i s h  P h D  +  p u b l i s h  p a p e r

https://rupress.org/jcb/article/218/9/28
54/120953/The-molecular-architecture-
of-the-meiotic-spindle

https://rupress.org/jcb/article/218/9/2854/120953/The-molecular-architecture-of-the-meiotic-spindle


2 0 1 8 / 2 0 1 9  – F i n i s h  P h D  +  p u b l i s h  p a p e r

From thesis submission to graduation… 

McEwan Hall, Edinburgh (July 2018)

“The impor tant  th ing i s  to  never  s top 

ques t ion ing”  Albert  E instein



V.  W h a t  c a n  w e  l e a r n  f r o m  p l a n t s ?

T h e  c y t o s k e l e t o n  i n  p l a n t  c e l l s  a n d  a n i m a l  e g g s  i s  v e r y  s i m i l a r !

H U M AN

M o u s e

W o r m

F r u i t  f l y
P l a n t s  

( m o s s )

Laband, K. et al. (2017) 

Nat Commun, 8(1), 1499

Goshima lab

Zielinska, A. P et al. (2019). 

Curr Biol, 29(22), 3749-3765 e3747. 



V.  W h a t  c a n  w e  l e a r n  f r o m  p l a n t s ?

August 2019 (MBL, Woods Hole) 

Meet the Goshima lab

Land plant (moss)

CPM (centrifuge 

polarizing microscope)



V.  W h a t  c a n  w e  l e a r n  f r o m  p l a n t s ?

August 2019 (MBL, Woods Hole) 

Meet the Goshima lab

“Moss team” – Moe Yamada and Mari Yoshida



V.  W h a t  c a n  w e  l e a r n  f r o m  p l a n t s ?

- Genome is sequenced

- Efficient genetic tools to make mutants

- High resolution imaging

- Animal cytoskeleton genes are 

present in moss and can be studied!  

USING MOSS AS A PLANT MODEL SYSTEM: SEPTEMBER 2019

Joined the Goshima lab as a 

postdoctoral researcher



V.  W h a t  c a n  w e  l e a r n  f r o m  p l a n t s ?

THE LAB THE PLANTS

THE PLANTS

MICROSCOPES



V.  W h a t  c a n  w e  l e a r n  f r o m  p l a n t s ?

Cell Biology and genetics – manipulate genes in plant cells



V.  W h a t  c a n  w e  l e a r n  f r o m  p l a n t s ?

BIOCHEMISTRY solves biological problems combining chemistry and biology



V.  W h a t  c a n  w e  l e a r n  f r o m  p l a n t s ?

MICROSCOPY:

We can image cells and proteins!

Sample preparation



V.  W h a t  c a n  w e  l e a r n  f r o m  p l a n t s ?

MICROSCOPY: We can take pictures of the plants using “coloured markers”

CYTOSKELETON

CHROMOSOMES



V.  W h a t  c a n  w e  l e a r n  f r o m  p l a n t s ?

MICROSCOPY: We can make videos of the plants growing and 

visualize cell division

Normal Abnormal (mutant!)

CYTOSKELETON

CHROMOSOMES



V.  W h a t  c a n  w e  l e a r n  f r o m  p l a n t s ?

Normal

Abnormal (mutant!)

ZOOM IN THE PLANT → CELL

CYTOSKELETON

CHROMOSOMES



ZOOM IN EVEN MORE → PROTEINS

V.  W h a t  c a n  w e  l e a r n  f r o m  p l a n t s ?

CYTOSKELETON

PROTEINS



MIX THE “SKELETON 

OF CELLS” + PROTEINS 

REMOVED FROM CELL 

V.  W h a t  c a n  w e  l e a r n  f r o m  p l a n t s ?

Reconstitution of 

cell behaviour 

outside the cell!

… TO BE CONTINUED



V I .  C O N C L U S I O N S

✓ Cel l  d iv is ion is  essent ia l  for  l i fe

✓ Cel l  d iv is ion in  eggs is  un ique,  las ts  for  severa l  decades and 

therefore is  error -prone

✓ Human eggs are not  eas i ly avai lab le for  research

✓ Exper imenta l  organisms are essent ia l  for  research

✓ The “cytoskeleton”  of  f l ies  and p lants  is  s imi lar  to  that  in  eggs

✓ We can use many organisms to  answer human b io logy 

quest ions

At the cel lular level ,  we al l  have similari t ies…



“Somewhere,  someth ing incredib le is  wai t ing to  be known”

Carl  Sagan
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