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Preparation for Graduate school 

•  Grades 
•  Research experience 
•  Recommendations 

•  Scientific literature 
•  Know what you like! 
•  Read, read, and keep reading 

•  Write write write 



I’m in grad school, now what? 

•  Research project 
•  Coursework 
•  Teaching 
•  Mentors-multiple 
•  Scientific literature 
•  Keep reading! 

•  Write write write  
(and it’s never enough) 

TEACH CLASSES 

RESEARCH LABORATORY 

The “pooh bah” 

& all that other 
admin “stuff” 



In the $$$ 
•  Fellowships 
•  NSF (Pre and post) 
•  NSF DIG –post comps 
•  NIH Kirschstein (pre 

and post) 
•  HHMI (pre and post) 
•  NIH RISE 
•  NASA, DOE, DOD 

•  Network at meetings and 
through organizations. 



Postdoc training and “The job” 

•  Find a good lab/mentor 
•  Change up 
•  Learn new skills 
•  Build new professional 

relationships 
•  Ramp up the CV 
•  Write, write, and write- its 

like training for a marathon! 
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Nish’s rules for successful 
science 

•  Passion 
•  Inspiration 
•  Hero/mentor 
•  Students/mentees 

•  Support 
•  Family, Friends 
•  $$$ 

•  Curiosity/Unknown 
•  Openness to new ideas (transformative- 

EVOLVE! 





“The impossible missions are the only ones 
which succeed” – Jacques –Yves Cousteau 

















Evolution 
Incipient speciation 

Founder effects 
Alturism/Conflict 

“Beneficial” Microbes 
Specific or promiscuous? 

Ecology 
Environmental transmission 

Abiotic and Biotic 
Competition/Cooperation 

Hosts 
Islands 





Photo: Davis, 2009 
Jones & Nishiguchi, 2004 

Nyholm & McFall-Ngai, 2004 



Evolutionary framework 

•  I. Abiotic factors shaping beneficial associations 

•  II. Host factors driving Vibrio speciation 

•  III.  Evolution to novel hosts, 
competition, predation 



Indo-west Pacific Euprymna 
populations 
E. hyllebergi

  

E. tasmanica 

E. scolopes 









Jones et al., 
2006 



Sympatric 
  Sepiola  

S. affinis 
S. robusta 
S. intermedia 
S. ligulata 
S. rondeletiola 
S. aurantiaca 
R. minor 

S. atlantica 





Zamborsky & 
Nishiguchi, 
2011 





Blue- Atabayan 
 
Green- Banate 
 
Pink- San Juan Barotec 
Viejo 
 
Red- Guimaras Island 



Can we observe evolution in the lab? 



Infect axenic E. tasmanica w/ ES114cam 

V.fischeri ES114cam  
(1,000 CFUs/ml seawater) 

Evolved “mutant” 
+ ancestral ES114 V. fischeri 

Determine if fitness/adaptation has increased in mutant 

Frozen fossil records 

Serial passage 

22.5 gen/4 days/ passage x 
25 passages = 500 
generations 
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Soto et al., 2014 
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Wild  Isolates
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Hawaiian Symbionts 

Australian Symbionts 

Biofilm production 

Soto et al., 2014 



Does competition/
cooperation influence Vibrio-

squid interactions? 



“Grazers” 
“Fight back” 

Antiprotozoan compounds 

Tetrahymena Rynchomonas 

Neobodo 



Toxicity effect: Lysis 

Chavez-Dozal et al., 2013 



Toxicity effect: Morphology change 

Chavez-Dozal et al., 2013 



Evolution 
Host sanctions 

Alleopathy 
Trade-offs 
Specificity 

Social behavior 

Ecology 
Relative population 
Community service 

Environmental selection 



Summary 

•  As an evolutionary biologist, you can do just about 
anything biologically related. 

•  Set up your foundation so that you have multiple 
options. 

•  Network, advertise yourself!  You may be a science 
rock star someday (yes, that’s me on the cover). 

•  Critical thinking and writing skills are most valued/
important in any type of science career. 
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