ZFIN exercises

1. You are interested in cerebellum development. Go to the ZFIN homepage, choose
“search anatomy” and search for “cerebellum.” From which structure does the
cerebellum develop? What is the cerebellum part of? What parts does it have?
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Mame: cerebellum Search: |
Definition:  Brain structure derived frarm the anteriar hindbrain, and perhaps including

posterior midbrain. The cerebellum plays a role in somatic motor funciton,

the control of muscle tone, and balance.

Home

Appears at Evident until

Segmentation: 26+ somites (22.0h-24 0h) Adult

Relationships (about)

develops from: upper rhombic lip

is part of: hindbrain

has parts: commissura cerebelli  corpus cerebelli  walvula cerebelli  vestibulolateralis lobe

is atype of multi-tissue structure
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2. Open the expression section of the “cerebellum” anatomy page. Which genes
have the most figures with gene expression in the cerebellum? Which probes are
recommended to label the cerebellum? Which antibodies label the cerebellum?



E EXPRESSION
Genes with Most Figures

Gene Figures

roraa 5 figures from 2 publications
Fox3 5 figures from 2 publications
Ferlelate] 4 figures from 2 publications
soxT{a 4 figures from 2 publications
popdef 4 figures from Rauch et &/, 2003

Show all 280 genes , 414 figures (including substructures 321 genes )

In Situ Probes: Recommended by Thisse lab

Gene Probe Figures

adcyapth MGEC01522 1 figure from Thisse e &, 2004
atoh2h MGEC 92543 1 figure from Thisse et & 2004
atplala chyf0s 2 figures from Thisse et 5/, 2001
caszd eusa0 2 figures from Thisse et 50 2005
ephada euEs1 3 figures from Thisse et af , 2005
Show all 25 probes

Antibodies

Antibody Gene Figures

Abl-gabral gabrad 1 figure from Delgado et &/, 2003
Ab3-dag1 dagi 1 figure from hoore et af, 2008
Ab1-5100 1 figure from Germand et &/, 2008
Abl-dagl dag? 1 figure from Moore o 51, 2008
Ab2-dagi dag? 1 figure from Moore et ai, 2003

Show all 7 antibodies  (including substructures 9 antibodies )

3. Open the phenotype section of the “cerebellum” anatomy page. Which mutants
have cerebellum phenotypes? Which morpholinos affect the cerebellum? Are
there any morpholino/mutant combinations which cause a cerebellum phenotype?




B PHEMOTYPE

Mutant and Transgenic Lines
Genotype

{Background) Affected Genes Phenotype

gpcieaetias apc abnarmal
DffL GO1 :lefl rrsub)diag

fypatize2altizeza fafda marphology
oy E59310593 paxia malfarmed

paxd a2zl a2 absent

Show all 15 genotypes  (including substructures 16 genotypes )

Morpholinoe Experiments in Wild-type Fish

Target Genes Morpholinos Genotype

porde WMO1-ppmle wild type (unspecified)
pad WO1-rps3 AR
maEla WMO1-rps3a AR
sy WO1-rpgdx AB
psd 8O 1-rpss AR

Show all 21 experiments

Morpholino Experiments in Mutant and Transgenic Fish
Target Genes Merpholinos Genotype

Pl | et MMO2-phyd, MO1-phy2, s bESTREET
MO3E-phyd | MOZ-phyxd

disc WO1-disc] Tololig2: EGFPRul2

prgd 8O1-nrgl Tololig2: EGFPrvul2

Figures

text only from Paridaen e ai 2009

physical object guality 2 figures fram McFarland et &l 2008

1 figure from Jaszai et &, 2003

1 figure frorm Erickson et &l 2007

2 figures from 2 publications

Phenotype
apoptotic

absent
absent
absent

absent

Phenotype
malfarmed

[eurydendraid cell]:

present in fewer
nurnbers in
arganism

[eurydendraid cell]:

present in fewer
numbers in
organism

Figures

1 figure from Mimura et
al 2007

1 figure from Uechi et
al, 2006

1 figure from Uechi et
al 2006

1 figure from Uechi st
al 2006

1 figure from Uechi et
al, 2006

Figures

1 figure frorm Erickson
et af 2007

1 figure from ¥Wood et
&l 2009

1 figure from ¥Wood et
al, 2009

4. Click on the “Abl-gabral” antibody. What is the host organism? From which
species is the immunogen from? What gene(s) does it detect? Which structures
does it label? Where can you get this antibody?
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Antibody Name: Ab1-gabral “'our Input Welcame |

anti-GABAA) R-alpha 1 (1), anti-gamma-aminobutyric acid A receptor, alpha

LS 101), se-7348 (1)

Host Organism: Goat

Immm}ogen Human

Crganism:

Isotype: lgG

Type: polyclonal

Assays: Immunohistachemistry | YWestern blot
Antigen Genes: gabral (1)

NOTES: Mone Submitted
ANATOMICAL LABELING

Anatomy : Substructure Stage  Assay Gene Data

cerebellum Adult WE gabrat 1 figure from Delgado et af, 2008
cranial ganglion Adult HC gabral  2figures from Delgado et i, 2003
granular layer corpus cerebelli Adult HC gabrat 1 figure from Delgado et af, 2008
granular layer valvula cerebelli Adult HC gabra? 1 figure from Delgado et &), 2008
medial caudal lobe Adult HC abral 1 figure from Delgado et af, 2008

»_Show all 7 labeled structures

SOURCE:
Santa Cruz Biotechnology, Inc.
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5. Go to the home page and “search antibodies” that label cerebellum. Can you find
Abl-gabral?

6. Go to the home page “search gene expression” for cerebellum. Hover over the
figures in the gallery. Click on the gene or figure link to go to the gene or figure
pages respectively. What happens if you search for “cerebellum” and for “pax” at
the same time?
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Expression Pattern Search Results
[F28 genes with expression)

Gene Expression Data [current status) Stage Range

acEs] 1 figurels] from Thisse et &/, 2001 & Prirm-15 to Prirm-25
adcyanth 1 figure(s) from Thisse ef 2, 2004 @ High-pec to Long-pec
ks 1 figure(s) fram Cafiestro et af, 2003 128-cell to Pec-fin

adlia 1 figures) from Thisse et af, 2001 & Prim-15 to Prim-25

adrals 2 figure(s) fram Ampatzis et af, 2008 Adult

adralda 1 figure(s) frorn Ruuskanen et &l 2005 Adult

ahcy 3 figurels) from Thisse et &/, 2001 & 20-25 sorites to Long-pec
ahit 1 figurefs) from Doering et &, 2008 Prirn-25 to Day 5 oo
ahr? 1 figurels) from Andreasen st af | 2002 59 somites to Day 4
alcan 3 figure(s) from 3 publications & 75%-epibaly to Long-pec
aldhiaZ 1 figure(s] fram Grandel et 2/, 2002 & 30%-epibaly to Long-pec
aldoc 2 figurels) from 2 publications @& Day 5 to Days 30-44

alo 2 figurels) from Thisse et 2/, 2004 @& 20-25 somites to Prim-25
amotl? 2 figurels) from Thisse et &/, 2001 & Prim-15 to Long-pec

amte 1 figurefs) from Andreasen et af, 2002 5-9 somites to Day 4

atic 2 figure(s) fram Thisse ef 2/, 2001 @& 20-2% somites to Prim-25
atohia G figurels) from 4 publications & Prim-5 to Protruding-roouth
atohlh 1 figurels) from Thisse et &/, 2004 @& High-pec to Long-pec
atplalda 2 figurels) from Thisse et &/, 2001 & Prim-15 to Long-pec
atplhla 2 figurels) from 2 publications @& Prim-15to Day 5

atefbla 1 figure(s] from Thisse ef a/, 2001 @& Brirn-15 to Prim-25
atplbib 1 figure(s] from Rauch et af, 2003 & Day s ;|

7. Go to the “search for mutant/transgenic lines” search on the home page and
search for mutants that affect “cerebellum”. Click on the 15 figures link for
fgfgaliz823/282a Thjs js 3 summary of figures for this genotype. Click on Fig. 1
from Jaszai et al., 2003. Which genes are expressed in this figure? Which
genotypes are shown?
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Affected
Gene(s) LG
apc 10 Details
1 Details
fgfaa 13, 23 Details
paxla 13 Detailz
an,?a 13 Details
Err] 13 Details
paxes 13 Details
paxea 13 Details
ERer] 13 Details
paxea 13 Details
2 Details
phid Det:
S0 22, 4  Details
o 13 Details

8. Search genes/markers/clones for “hox”. How many genes with hox in the name or
abbreviation are there? How many have mutants? How many morpholinos? Click
on the list of genes, and choose hoxaz2b.

| »




Home

Shaow genes with mutant(z] I
Symbol - name
hoxala-homeo box Ala
.f;fshamea box A2b

hoxada-homeo box Ada
hoxada-homen box Ada

hoxada-homen box ASa

hoxa@a-homeo box AQa

hoxa@b-homeo box ASh

hoxaTdb-homen box Al0b
hoxal{s-homeo box Alla
foxat{b-homeon box Allh

hoxatds-homeo box A13a
hoxat3e-homeo box Al3h

hoxbdahomeo box Bla

hoxbTh-homeo box Blb

Genes f Makes ! Clones
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Gene Search Results (57 records.)

Expression
10 figures @

29 figures @
12 figures @

9 figures @

b figures @

16 figures @
4 figures @
3 figures @
3 figures @
10 figures &
4 figures @

10 figures @&

42 figures @

Phenotype

1 figure @

3 fiqures @

37 figures @

Map

LG 19 Details

Lz 16, 6 Details
Wiew Map: Merged
Individual Panels

LG 19 Details

LG 19 Details
Wiew Map: Merged
Individual Panels

LG: 19 Details
Wiew Map: Merged
Individual Panels

LG 19 Details
Wiew Map: Merged
Individual Panels

LG 16, B Details
Lz 16, B Details
LG 19 Details

LG 16 Details
Wiew Map: Merged
Individual Panels

LG 19 Details

LG 16 Details
Wiew Map: Merged
Individual Panels
LG: 3 Details
Wiew Map: Merged
Individual Panels
LG 12 Details
Wiew Map: Merged
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Matching Text
Current symbal:

Current symbal:
Current symbol:

Current symbal:

Current symbol:

Current symboal:
Current symbal:
Current symbal:
Current symbal:
Current symbal:

Current symbol:

Current symbal:

Current symbol:

Current symboal:

hoxala

hoxazh

hoxa3a

hoxada

hoxaha

hoxz9a
hoxa9h
hoxa10b
hoxalla
hoxallb

hoxa13a

hoxal3b

hoxhla

hoxb1h

9. This is the hoxa2b gene page. What is a previous name of hoxa2b? How many

figures show expression of this gene? How many knockdown

reagents(morpholinos) are there to this gene? How many Gene Ontology terms
are annotated to this gene? Which genomic clones contain this gene? Which
clones does this gene encode? What is the RNA refseq for this gene? Unigene?
Can you identify links to this gene at Entrez, VEGA or Ensembl? Does this gene
have any orthologs in other species?

|»
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Gene Symbol: hoxa2b
Previous Names: hoxa2, 775, etlD309949.16(1)
Keywords and Sequence Similarities: homeo box (1)

GENE EXPRESSION:current status
All expression data: 29 figure(s) from 21 publications

Directly submitted expression

data: 6 figure(s) (16 images) from Thisse et al, 2005 [euf 15]

Segmentation:1-4 somites (10.33h-11.66h) to Larval: Protruding-mouth (72.00h-96.00h,
3.5mm)

hindhrain, hindbrain neural plate . (all 237 #
Curated microarray expression: GEQ (1)

Wild Type Stages, Structures:

MUTANTS AND TARGETED KNOCKDOWNS:
Phenotype: (curent status)

Data: 1 figurefs) from Miller st &/, 2004
Ohserved in: pharyngeal arch 2

Knockdown reagent: MO1-hoxaZb (2)

GENE PRODUCTS:

Gene Ontology

Ontology GO Term

Malecular Function DMNA binding (rrore)

Biological Process multicellular arganismal development (reore)

Cellular Component nucleus

All G0 Terms (9

Protein Families, Domains and Sites:
® |nterProclPROOT3SE (1)
& |nterProclPROOTE2Y (1)
# [nterProclPROTZ25Y (1)
s |nterProclPROT7S70 (1)

e PROSITE:PSO00ZF (1)
e PROSITE:PS0003Z (1) o Pfarn:PFO0046 (1)
e PROSITEPSS007T (1)

10. Select the ZFIN blast from the BLAST tools on the NM_131106 sequence.
Choose ZFIN RNA/cDNA sequences and click BLAST. How many hits come
back with a probability of 0? How many different genes are returned? Do any of
them have expression, gene ontology or phenotype data?

SEQUENCE INFORMATION:

Type Accession # Length Analysis
RMA RefSeq:Mh_131106 (1) 1797 bp [ErNBLAST =]

- Select Tool -

Genomic: GenBank: CR392024 (1) 183486 bp MCE|I BLAST

Enzembl
Polypsptide: UniProtkB B3DGA3 {1} 363 aa  ~LSCELAT
Sequence Clusters: UniGene: 82857 (1)

All Seguence Information (25

|
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Choose program and database:

on  Antibodies Fublications

========== Wyclactide Db ===========
GenE ank Zebrafizh o EST 2 G55 HTGs)
FiefSeq Zebrafish mAMNA
ZFIM GenBank Sequences
Pragram: | Nucleotids - Nucleatide =| Database EENENERY T
ZFIM Genes with Expression
ZFIM Morpholing Sequences

ZFIM MicroRMA Sequences

ZFIM Yega Tranzcripts ;I

Query sequence [maximum of 50,000 letters)

FAISTA, or free-text format:

Set subsequence: From | To |
[T Search for short, nearly exact matches

Sequence D |NM_13‘I‘IUE {one ar multiple delimited by "
Sequence Type: INucIeDtide =

Upload a frae-text file: | Biowse... |

Clear sequence I BLAST!

Options:

Expect: |1e-25 YWord Size: |11 Matrix:l ------- ‘I

Filter options for DMA Queries: M Low complexity M Poly-&'s filter
Filter options for Protein Queries:

™ SEG - filter low compositional complexity regions

I %MU - filter shart-periodicity repeats

Format:
Show: M Graphical Overvew it of the first 50 alignments

Answers:

1. The cerebellum develops from the upper rhombic lip, is part of the hindbrain, and
has parts commissura cerebelli, corpus cerebelli, valvula cerebelli and
vestibulolateralis lobe.

2. Genes with most figures: roar, sox3, mdkb, sox11a and ppplr7. in situ probes:
adcyaplb, atoh2b, atpla3a, caszl and ephada.. antibodies:

Abl-gabral, Ab3-dagl, Abl-s100, Abl-dagl and Ab2-dagl. Additional genes,
probes and antibodies are available in their respective links.

3. Mutations in apc, fgf8a and pax2a cause cerebellum phenotypes. Morpholinos
targeting ppm1le, rps3, rps3a, rEs4x and rps8 cause cerebellum phenotypes. pbx2
and pbx4 morpholinos in pbx4°>*" mutants cause cerebellum phenotypes, as do
discl or nrgl morpholinos in Tg(olig2:EGFP)vul2.

4. Abl-gabral is goat antibody against a human protein which labels the gabral
gene product in zebrafish. The structures labeled are: the cerebellum, cranial
ganglia, granular layer of corpus cerebelli and valvula cerebelli, and the medial
caudal lobe. This antibody is available from Santa Cruz Biotechnology.
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10.

Abl-gabral is fourth in the list of results.

There are 328 genes with expression in cerebellum. This might seem like a lot,
but you have included substructures, which means the expression could be in any
part of the cerebellum. Searching for “cerebellum” with “pax” in the gene/EST
name box returns 4 genes.

Genes expressed are pax8, sallla, and spry4. Fish shown are fgf8a
also fgfgali822/12822 i 3 PTU environment.

57 genes, 3 with mutants, and 18 morpholinos.

hoxa2, Z-75 and etID309949.16 are all previous names of hoxa2b. 29 figures
show expression of hoxa2b. There is one morpholino to hoxa2b, MO1-hoxa2b.
There are 9 GO terms annotated to hoxa2b, all of which are inferred from
electronic annotation (not manually curated). DKEY-45E15 and BUSM1-31B14
both contain hoxa2b. hoxa2b encodes eu715, MGC:193940 and MGC:193947
cDNAs and ESTs. The RNA refseq ID is NM_131106. Links to one Entrez gene
page, two VEGA genes and one Ensembl gene are available. hoxa2b is
orthologous to human HOXA2 and mouse Hoxaz2.

6 hits with a probability of 0, and all results are in the hoxb2a gene, which has
expression and gene ontology annotations, but not phenotype.

ti2282a/ti282a and



