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Overview

My path to science
Why zebrafish?
My research: veg

Introduction to the lab



Part | : My path to science
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Doing a PhD : new skills

000 tmontague — tgrontague@rclogin07:~ — ssh — 123x53
File Edit Options Buffers Tools Python Help

SAct x | ZAgqx | 2Sincx | ZSMecx | SUne x  [@iSqu x | Mflara x | ()BM(x ( Elout x | >Espa x

target_strand = None & C' (2 https://chopchop.rc.fas.harvard.edu/search.php S !L 9 =
pattern = re.compileC"CCL\.\w]+):)2C0\.\,\dJ+)\-CD\.\,\d1+)™) i Apps My.Harvard [ Facebook ¥ Google Maps BLAT [Llab < Splitwise [ MCB68 > CHOPCHOP [L Banks »
= re. o D20\, -\,
1sCoordinate = pattern.match(targetString) Home Instructions Scoring Links About Contact
isCoordinate:
spaw
target_strand == No
target_strand
target_strand
sys.stderr.write("All targets must be on the same strand.\n")
sys.exit(EXIT['GENE_ERROR']) o> » «
O > M 4
4 44 “« > M £ 14
4 1 4 MACCDPDE *»

chrom = isCoordinate.group(2) -v-\/zl
i=1

1 2 3
target targetString.split(";"):
m = pattern.match(target)
m: 71,784,000 71,786,000 71,788,000 71,780,000
m.group(2) != None chrom != m.group(2):
sys.stderr.write("Can't target regions on separate chromosomes (%s != %s).\n" % (chrom, m.group
.exit(EXIT['GENE_ERROR'
sys-exit( [NGENESERRORED Dc wnload results:  Please select one <]
startPos = m.group(3)
endPos = m.group(4)
Ranking Target sequence Genomic location |Exon|Strand| GC content (%) Off-targets
startPos = startPos.replace(",","").replace( 01 2
endPos = endPos.replace(",","").replace(".",
1 CGGCTGCATTGCGAATGGAGAGG chr5:71782845 1 - 61 0 0 0
startPos = int(startPos) 2 GAGACACAAACGAAACCGTGTGG chr5:71787509 2 + 52 0 0 0
endPos = int(endPos)
targetSize += endPos - startPos + 1 3 AGGAAAGCCAACACCTTCAGAGG chr5:71787566 2 * oo |52 0 [0 |o
\
4 AGCAAGCTTCACTTTGCCGGCGG chr5:71787592 2 + 61 0 0 0
(startPos >= endPos):
sys.stderr.write("Start position (%s) must be smaller than end position (¥s)\n" % (startPos, endPos)) 5 GGGTTGTAAGTCTCATCCAGAGG chr5:71787714 2 - 52 0 |0 |0
sys.exit(EXITL'GENE_ERROR']) 6 TGAAGCTCTACCAACCTGAGCGG chr5:71789623 3 + 57 o [0 |o
targets.append("%s:%s-%s" % (chrom, max(@, startPos-padSize), endPos+padSize)) 7 GAGAGCGAACTGAGGCGCAGCGG chr5:71789667 3 - 70 0 |0 |0
v?sCoords.gppend([chrovp, startPos, endPos, 0, 10, "+"]) 8 AGTGGTGATGAGACACCACGAGG chr5:71789714 3 + 57 o (0 o
displayIndices.append(i)
i4=1 9 TGGATTTTGATCAGATTGGGTGG chr5:71787628 2 + 43 0 0 1
g 10 GCATTGCGAATGGAGAGGTTTGG chr5:71782840 1 - 52 0 0 0




In a two week period...
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During waking hours someone is running the web tool every minute!
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Who B mfluenced you thg most in your life? @ Public

My principal, Ms. Lopez.

'How has she influenced you?"

‘When we getin trouble, she doesn't suspend us. She calls us to her office and explains Open Photo Viewer

to us how society was built down around us. And she tells us that each time somebody
fails out of school, a new jail cell gets built. And one time she made every student stand
up, one at a time, and she told each one of us that we matter.” Embed Post

Download

I don't like this photo

g Harvard University, Hillary Fox, Mary Alice Stephenson and Top Comments ~
1,032,636 others like this.






Part Il : Why zebratish?



® casy to maintain

e |ots of embryos!

e cxternal fertilization

¢ rapid development (all major organs within 24 hours)

e translucent embryos

e vertebrate

e behavior (more later)



Developmental Time Lapse







movie courtesy of Sean Hasso



Part lll: My research



Slopp_\, DNA repart = mutatrions

James Gagnon



Human genome

* We have approximately
20,000 genes

« But each of us is a single
knockout for 200 genes

...And a double
knockout for 20 genes










Vegl in the 1980/90s

Xenopus
= localized
oocyte — vgl mRNA




Vg1 in zebratfish

2 cell 4 cell 8 cell 128 cell 1000 cell






Vg1l mRNA rescues the phenotype

vgl” @ )

vgl mRNA

vgl- )

I'm a real boy!



So what does Vg1 do?
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The Nodal signaling pathway
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Target gene expression
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Nucleus

Hypothesis 1: Vg1 activates Nodal

Target gene expression
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Overexpression of vg1...

vgl mRNA

...Does nothing
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Nodal can’t induce gene expression
without Vg
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Hypothesis 1: Vg1 activates Nodal

Vg1 -
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Hypothesis 2: Vg1 cleaves Nodal
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Nodal is cleaved normally without Vg

WT Vg1

I 1T )
+Nodal +Nodal

4 Cleaved Nodal




Hypothesis 2: Vg1 cleaves Nodal




Hypothesis 3: Vg1 controls secretion of Nodal

Katherine Rogers
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Our tavorite hypothesis
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To be continued...
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Your lab next week
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Prey capture

Response to acoustic stimuli
Light startle response
Optomotor response

Light preference



