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ZFIN GO annotations from 10 pubs:

I.  Burzio et al. 2002. J.Cell.Biochem. 86:805-814  (ZDB-PUB-020912-21)
PMID:12210746
	Gene
	Qualifier
	GO Term
	Evidence
	“with”

	csnk1a1
	
	protein amino acid phosphorylation (GO:0006468)
	IDA
	

	csnk1a1
	
	protein kinase activity (GO:0004672)
	IDA
	

	Support:

  Figures 4 & 5 both directly demonstrate that the unadulterated protein has kinase activity (0 micromolar inhibitor in fig 4 and 0 preincubation time in fig. 5).  The data is normalized to the control levels, so we don’t know the specific activity of the kinase per se, but this annotation seems reasonable anyway.




	Gene
	Qualifier
	GO Term
	Evidence
	“with”

	csnk1a1
	
	 cytoplasm(GO:0005737)
	IDA
	

	csnk1a1
	
	Nucleus (GO:0005634)
	IDA
	

	csnk1a1
	NOT
	Nucleolus (GO:0005730)
	IDA
	

	Support:

    Figure 6 shows confocal immunohistochemistry directly demonstrating cytoplasmic and nuclear localization of proteins derived from this gene.  This figure also shows a specific lack of localization to the nucleolus, so the ‘NOT’ qualifier has been used with that annotation.  Even though the two splice variants of this gene appear to localize somewhat differently,  the text just above figure 6 states the following:

“CK1aL is predominantly nuclear, as can be clearly observed by co-localization with the specific nuclear stain (PI), while a small portion of the protein is distributed in the cytoplasm.  The CK1a variant is present throughout the cell predominantly in the cytoplasm and, in some cases, this variant seems to be excluded from the nucleus. It is very clear also that both variants are absolutely excluded from nucleoli.”
  Because we currently annotate at the level of the gene, we cannot make splice variant specific annotations.  However, this information can be captured in a note associated with each annotation for later modification if we move towards annotation at the level of the protein.

	Gene
	Qualifier
	GO Term
	Evidence
	“with”

	csnk1a1
	
	ATP binding (GO:0005524)
	IC
	GO:0004672

	Support:

     I’ve inferred that this gene product has this function based on the fact that it was directly annotated to have ‘protein kinase activity’.  It is a reasonable assumption to make that anything with protein kinase activity binds ATP.  This was not directly shown in the pub, but is a reasonable assumption make, so I’ve used the IC evidence code to indicate this was ‘inferred by curator’ based on GO:0004672 ‘protein kinase activity’.


II.  Levkowitz et al. 2002. Nature Neuroscience 6(1): 28-33 (ZDB-PUB-030116-6)
PMID: 12469125
	Gene
	Qualifier
	GO Term
	Evidence
	“with”

	fezl
	
	forebrain development (GO:0030900)
	IMP
	tofm808

	fezl
	
	forebrain development (GO:0030900)
	IMP
	

	Support:

  Figure 1 shows a specific loss of dopaminergic and serotonergic neurons in the hypothalamus (part of the forebrain) in fish having the fezl point mutation tofm808.  Figure 2d-e shows that reintroducing the fezl gene into the tof mutant rescues this phenotype.  These data were captured in the first annotation above using the tof allele in the “with” column.  I don’t believe it says in the pub anywhere that m808 was used, but it is the only allele of tof, so it was assumed in this case.
  Figure 2f-I shows that injection of fezl antisense also results in specific loss of dopaminergic and serotonergic neurons in the hypothalamus.  This has been captured in the second annotation above, without using the “with” field.  A note would be attached to this annotation indicating that antisense was used.  

More specific GO terms like monoaminergic neuron development don’t currently exist…though they would be nice for detailed papers such as this one.



	Gene
	Qualifier
	GO Term
	Evidence
	“with”

	fezl
	
	transcriptional repressor activity (GO:0016564)
	IMP
	

	Support:

  Figure 3a-d demonstrates that ectopic expression of fezl inhibits expression of foxa2, and that this activity can be recapitulated if the repressor domain of fezl is replaced with the engrailed repressor.  I’ve chosen IMP rather than IDA for this because it was done in vivo, making it more difficult to know what is really going on.  Had they done this in vitro, I would have used IDA.  A note should be attached to this annotation stating that ectopic expression of fezl reduced expression of foxa2.  The repressor domain of fezl does not show up by an interproscan, so I cannot make an annotation using ISS with this domain.


	Gene
	Qualifier
	GO Term
	Evidence
	“with”

	fezl
	
	zinc ion binding (GO:0016564)
	ISS
	IPR007087

	Support:

  Figure 2c shows that fezl has zinc fingers, and Interproscan confirms this by detecting C2H2 zinc fingers (IPR007087).  You can do an Interpro scan yourself, or find the Interpro domains on the fezl gene page in zfin.  So, an annotation to “zinc ion binding” was made by ISS using IPR007087 in the ‘with’ column.  


III.  Chen and Corliss 2004. Dev.Biol. 267:361-373 (ZDB-PUB-040312-3)
PMID: 15013799
	Gene
	Qualifier
	GO Term
	Evidence
	“with”

	mib
	
	neuron diff. (GO:0030182)
	IMP
	mibhi904

	mib
	
	glial cell diff. (GO:0010001)
	IMP
	mibhi904

	Support:

  Figure 1 shows that in hi904 mutants, primary neurons are overproduced at the expense of glia and secondary neurons.  Thus, mutating mib results in an apparent loss of negative regulation of neuron differentiation.  Thus this has been captured as a mib annotation to ‘negative regulation of neuron differentiation’, the inferred function of the wt mib gene, with the hi904 allele of mib in the ‘with’ column

	Gene
	Qualifier
	GO Term
	Evidence
	“with”

	mib
	
	pos reg notch sig. path. (GO:0045747)
	IMP
	mibhi904

	Support:

  Figure 2 presents evidence supporting this annotation.  The text states the following in support of this on pg 364:
“As shown in Fig. 2, deltaA expression increased markedly in the mutant embryos, compared with wild-type embryos in the same clutch (Fig. 2A), which is consistent with the idea that Notch activity decreases in the mutant embryos. This is further supported by the decreased expression of the transcriptional repressor her4 (Fig. 2C), a direct target of Notch activity (Takke et al., 1999). Accordingly, the expression of ngn-1 (Fig. 2D) and islet-1 (Fig. 2E) was markedly increased, while no significant change in notch1a expression was seen (Fig. 2B). Thus, the neurogenic phenotype in Hi904 mutant is likely a consequence of decreased Notch signaling.”



	Gene
	Qualifier
	GO Term
	Evidence
	“with”

	mib
	
	protein binding (GO:0005515)
	IPI
	O57462

	mib
	
	protein binding (GO:0005515)
	IPI
	P87357

	dla
	
	protein binding (GO:0005515)
	IPI
	Q804S5

	dld
	
	protein binding (GO:0005515)
	IPI
	Q804S5

	Support:

  Figure 4a-b shows a binding interaction between mib and dla, and mib and dld by immunoprecipitation.  Association with notch was not well supported so was not annotated.  The text states the following on pg 367 to support these annotations:

“We consistently found Mib association with deltaD, dlAICD, and Xdelta (Figs. 4A, B and data not shown). We also found weak association between Mib and N1aICD (data not shown). However, such association requires high levels of N1aICD expression and could not be confirmed by co-localization using immunofluorescence in cells. It is likely then that the Mib-N1aICD association was spurious and was therefore investigated no further. We thus conclude that Mib is associated with Delta proteins, likely via the intracellular domain.” 
Resulting annotations use the IPI evidence code so that the corresponding UniProt ID of the binding partner can be placed in the ‘with’ column (dla=O57462, dld=P87357, mib=Q804S5).  The annotations are made in reciprocal fashion (mib, dla, and dld).


	Gene
	Qual.
	GO Term
	Ev.
	“with”

	mib
	
	 ubiquitin-protein ligase activity (GO:0004842)
	IDA
	

	mib
	
	ubiquitin ligase complex (GO:0000151)
	IC
	GO:0004842

	mib
	
	protein ubiquitination (GO:0004842)
	IDA
	

	Support:

  Figure 5A supports these annotations.  The text on pg. 368 states the following in support of this:
“Due to technical difficulties, we could not produce enough of the full-length protein for the assay. Nevertheless, the GST fusion protein consisting of the ankyrin repeats and ring fingers (GST-MibDN) exhibited strong self-ubiquitination activity (Fig. 5A). In contrast, GST-N or GST-M did not self-ubiquitinate. This indicated that the zebrafish Mib is likely an E3 ubiquitin ligase.” 




	Gene
	Qualifier
	GO Term
	Evidence
	“with”

	dld
	
	integral to plasma mem. (GO:0005887)
	IDA
	

	mib
	
	endocytic vesicle (GO:0030139)
	IDA
	

	Support:

  Figure 6A-C shows immunohistochemical detection of dld on the plasma membrane in transfected cells.  Figure 6G, K, O, S and U show the punctate distribution of mib in transfected cells and injected embryos.  The authors say the following about what the punctate staining is:
“Those vesicles were likely components in the secretory/endocytic pathways, because full-length Mib partially overlaps with vesicles labeled by Dextran Texas- Red in live cells (Fig. 6T).” 



IV. Taylor et al. 2004. PNAS 101(13):4584-4589 (ZDB-PUB-040319-7)
PMID: 15070761
	Gene
	Qualifier
	GO Term
	Evidence
	“with”

	dlat
	
	 pyruvate metabolism (GO:0006090)
	IMP
	noaa13

	dlat
	
	 pyruvate dehydrogenase complex (sensu Eukaryota) (GO:0005967)
	TAS
	

	dlat
	
	acetyl-CoA biosynthesis from pyruvate (GO:0006086)
	IMP
	noaa13

	dlat
	Contributes_to
	pyruvate dehydrogenase activity (GO:0004738)
	IMP
	noaa13

	Support:

     Figure 3C-D and figure 5A-B show that mutation of dlat using noaa13 causes elevation of both lactate and pyruvate levels.  The authors apply broader understanding of the function of dlat to conclude that the elevation of pyruvate is directly attributable to a dysfunctional pyruvate dehydrogenase complex, of which they state dlat is a part.  The lactate levels are elevated indirectly as lactate is produced from the elevated pyruvate.  So dlat has not been annotated to lactate metabolism in this case.  Dlat has been annotated using the “contributes_to” qualifier because the experiments do not show that dlat itself has PDH activity, they only show that mutating dlat disrupts the PDH activity associated with the PDH complex.  
 


V.  Blader et al. 1997. Science 278 (12):1937-1940 (ZDB-PUB-980105-1)
  Note that the authors refer to their gene as tld or tolloid throughout the pub, but it has recently been shown to really be tolloid-like 1 (tll1).
PMID:  9395394
	Gene
	Qualifier
	GO Term
	Evidence
	“with”

	tll1
	
	metallopeptidase activity (GO:0008237)
	IDA
	

	tll1
	
	proteolysis and peptidolysis (GO:0006508)
	IDA
	

	Support:

  Fig 3 demonstrates directly that tll1 selectively cleaves chordin.  From this experiment, you cannot tell if it is endo- or ecto-peptidase activity, so I have annotated it with the more general term “metallopeptidase activity” from the function ontology by IDA.  This same data supports annotation with the process term “Proteolysis and peptidolysis”.


	Gene
	Qualifier
	GO Term
	Evidence
	“with”

	tll1
	
	zinc ion binding (GO:0008270)
	ISS
	IPR006025

	Support:

The legend for fig 1 states the following

“Letters above the schematic zebrafish Tolloid represent the wild-type and the protease mutant amino acid sequence in the zinc-binding region of the metalloprotease domain; amino acids in red are thought to be essential for zinc binding (16).”
Additionally, an interproscan analysis confirms the presence of the metalloprotease domain, and locates the “Peptidase M, neutral zinc metallopeptidases, zinc-binding site” (IPR006025) in the metallopeptidase domain, as the authors indicated.
In the center column above figure 2 the authors state the following:

“Consistent with a conserved function for zebrafish Tld, overexpression of mRNA encoding a Tld mutated in the zinc-binding motif of its metalloprotease domain…”.
Based on this evidence, I have chosen to annotate using ISS based on the presence of the zinc binding site rather than by NAS or TAS based on the author statements.  There is no direct demonstration of zinc binding.
.


	Gene
	Qualifier
	GO Term
	Evidence
	“with”

	tll1
	
	determination of ventral identity (GO:0048264)
	IMP
	

	tll1
	
	embryonic hemopoiesis (GO:0030097)
	IMP
	

	tll1
	
	embryonic caudal fin morphogenesis (GO:0035124)
	IMP
	

	Support:

  Fig. 2 shows the expansion of the ventral markers eve1 and pax2, and expansion of the hematopoietic lineage by expression of gata1.  The text states the following in the left column above fig 2:
The eve1 gene is expressed in ventrolateral cells of zebrafish gastrulae (24) (Fig. 2, G and I). Expression of eve1 is expanded dorsally at midgastrulation stages in tld-injected embryos (Fig. 2, G to J). The expansion of the hematopoietic lineage at 24 hours in injected embryos is anticipated by an increase in the expression of gata1, an early marker of presumptive blood cells (25) (Fig. 2, K and L). Furthermore, the expression of Pax2/pax[zf-b], a marker of the ventrally derived pronephros, is also expanded after tld injection (22, 26). 

Also, table 1 shows that 95.2% of tll1 injected embryos were ventralized
Fig 2 shows defects in the embryonic caudal fin in tll1-injected embryos

For each of these annotations we would include a note that says that overexpression of tll1 was used.  These notes are not publicly viewable.




	Gene
	Qualifier
	GO Term
	Evidence
	“with”

	tll1
	
	positive reg. of BMP signaling pathway. (GO:0030513)
	IMP
	

	Support: 
Table 1 shows that expression of tll1 results in ventralization of embryos, and that this effect can be blocked by co-expression of a dominant negative BMP receptor.  Together, these data indicate that the ventralizing effects of tll1 require activation of the BMP pathway.  I’ve captured this in the annotation above using IMP rather than IGI as evidence because the paper does not specify the isoform or species of the dominant negative BMP receptor…if more info was available, I probably would have curated it as IGI using the “with” field to capture the BMP receptor.  


VI.  Connors et al. 1999. Development 126:3119-3130. (ZDB-PUB-990628-1)
PMID:  10375503
	Gene
	Qualifier
	GO Term
	Evidence
	“with”

	tll1
	
	embryonic caudal fin morphogenesis (GO:0035124)
	IMP
	Mfn

	tll1
	
	mesoderm formation ( GO:0001707)
	IMP
	mfn

	Support:

Figures 1 and 3 show that mfn mutant embryos (the mfn locus is the tll1 gene) display partial loss of the ventral tail fin.  The text states the following at the end of pg 3122:

“The phenotype is first morphologically discernible in some mfn mutant embryos at the bud stage (end of gastrulation) by a slight thickening of cells in the tail bud or a slightly ovoid shape of the embryo (Fig. 3A,B). By the 3- somite stage, all mutant embryos exhibit an abnormally shaped tail bud (Fig. 3C,D), which is reduced in length (arrows) and protrudes away from the yolk (asterisk). This phenotype contrasts with the ventralized mutant phenotypes of chordino tail bud (Fisher et al., 1997; Hammerschmidt et al., 1996a). During later stages of somitogenesis, the tail bud of mfn mutant embryos continues to protrude abnormally away from the yolk (data not shown, Mullins et al., 1996). 
The first paragraph on pg 3123 states:
“The strongest mfn phenotype, category E, exhibits a complete loss of the ventral tail fin, frequently associated with reductions in caudal tail vasculature and ventral somitic mesoderm (Fig. 3H). Category D mutant embryos display a loss of more than half of the ventral tail fin (Fig. 3F), while in category C mutants half or less than half of the fin is absent (Fig. 1A). Category C and D mutant embryos occasionally exhibit a bifurcation of the tail (Fig. 3G). Category B mutants display an obvious notch in the ventral tail fin, while category A mutants exhibit a subtle reduction or small split in posterior ventral tail fin tissue (data not shown).” 

The essence of this has been captured in the above annotation using IMP evidence and placing the mfn locus in the “with” column.  The paper does not specify which mfn allele was used in figure 1.  If it had, the specific mfn allele could be placed in the “with” column.


	Gene
	Qualifier
	GO Term
	Evidence
	“with”

	tll1
	
	determination of ventral identity (GO:0048264)
	IMP
	mfn

	Support:

Figure 6 shows a reduction in the ventral markers eve1 and bmp4 in mfn mutant fish.  The text states the following in support of this:

By the bud stage, however, many mfn mutant embryos display a reduction in eve1 expression (Fig. 6A,B) and the posterior (or ventral) bmp4 expression domain (Fig. 6C,D) within the tail bud. These markers, which continue to be expressed in the extending tail bud during somitogenesis stages, remain reduced in all mfn mutant embryos (data not shown). Thus, mfn/tld may act during late gastrulation and is clearly functioning at the end of gastrulation. Moreover, these data indicate that tld specifies tissues of ventral character within the tail bud. 




	Gene
	Qualifier
	GO Term
	Evidence
	“with”

	tll1
	
	endothelial cell development (GO:0001885)
	IMP
	mfn

	tll1
	
	blood vessel development (GO:0001568)
	IMP
	mfn

	Support:

Figure 5 shows this, and the text below fig. 3 says the following:

Many mfn mutants fail to establish normal blood circulation. To investigate whether a loss of vasculature is associated with this defect, we examined the expression of flk1, a marker for vascular endothelial cells (Fouquet et al., 1997; Liao et al., 1997; Thompson et al., 1998). The degree to which the flk1 expression pattern was altered typically corresponded to the severity of the mfn mutant phenotype. At 24 hpf, weak mfn mutant embryos displayed normal flk1 expression (data not shown). An aberrant flk1 expression pattern was observed in some mfn mutants (Fig. 5J), which may reflect an abnormal morphology and/or reduction in flk1 expression. Other mfn mutant embryos displayed a reduction of flk1 expression in caudal regions of the tail (Fig. 5K), indicating that the loss of vasculature observed in some mfn mutants is due to a reduction in the number of endothelial precursor cells. 


	Gene
	Qualifier
	GO Term
	Evidence
	“with”

	tll1
	
	pos. reg. of BMP signaling pathway (GO:0030513) 
	IMP
	mfn

	Support: 
Figure 6 supports this annotation, and the text states the following on pg 3126:

We examined the involvement of tld/mfn in shaping the chd and bmp4 expression domains. At the bud stage, chd expression is expanded posteriorly and laterally in some mfn mutants (Fig. 6O,P), while tld and bmp4 expression domains are reduced in all mutant embryos (Fig. 6O,P and C,D, respectively). At the 7- somite stage, an expansion of chd is also observed in some, but not all, mfn mutants, which likely reflects the strength of the mfn mutant phenotype. It is possible that the range of mfn mutant phenotypes is caused, in part, by the degree to which chd gene expression is expanded. Altogether, these results are consistent with Tld positively modulating Bmp signaling levels, which is then reflected in the positive regulation of bmp4 and tld gene expression and negative regulation of chd expression. 


VII.  Cerda et al. 1999.  Biol. Reprod. 61:692-704 (ZDB-PUB-990824-15)
PMID: 10456847
	Gene
	Qualifier
	GO Term
	Evidence
	“with”

	ctnna
	
	catenin complex  (GO:0016342)
	IDA
	

	ctnnb
	
	catenin complex  (GO:0016342)
	IDA
	

	Jup
	
	catenin complex  (GO:0016342)
	IDA
	

	cdh1
	
	catenin complex  (GO:0016342)
	IDA
	

	cdh2
	
	catenin complex  (GO:0016342)
	IDA
	

	Support: 
These annotations come from the co-IPs shown in figure 5, and are also supported by co-IPs in figure 6.  I’ve chosen to include annotations to catenin complex for E-cad and N-cad because this publication refers to this as the cadherin-catenin complex.  Annotations to “protein binding” have been avoided because the data does not demonstrate specific interactions between members of this complex.  The data simply show that the proteins participate in a protein complex, not who binds to whom.  



	Gene
	Qualifier
	GO Term
	Evidence
	“with”

	ctnna
	
	cell cortex (GO:0005938)
	IDA
	

	ctnnb
	
	cell cortex (GO:0005938)
	IDA
	

	cdh1
	
	cell cortex (GO:0005938)
	IDA
	

	Support:      

    Figure 7 shows confocal immunolocalization of these three proteins to the cell cortex.  The text has the following supporting statement at the bottom of pg. 700:

Immunostaining for - and -catenin and E-cadherin was already observed in follicles of the primary growth phase (stage I), and appeared as a continuous decoration in the cortical ooplasm (Fig. 7, C and F).
Also, the text at the top of pg 702 states the following:

 Interestingly, the entire oocyte cortex of stage II follicles showed an intense immunogold reaction with anti--catenin (Fig. 9I), anti--catenin (not shown), and anti-E-cadherin antibodies (Fig. 9K),  indicating high concentrations of these proteins in the cortical ooplasm.




	Gene
	Qualifier
	GO Term
	Evidence
	“with”

	ctnna
	
	adherens junction (GO:0005912)
	IDA
	

	ctnnb
	
	adherens junction (GO:0005912)
	IDA
	

	cdh1
	
	adherens junction (GO:0005912)
	IDA
	

	Jup
	
	adherens junction (GO:0005912)
	IDA
	

	Jup
	
	desmosome (GO:0030057)
	IDA
	

	ctnna
	NOT
	desmosome (GO:0030057)
	IDA
	

	ctnnb
	NOT
	desmosome (GO:0030057)
	IDA
	

	cdh1
	NOT
	desmosome (GO:0030057)
	IDA
	

	Support: 
  The text at the top of pg 702 states the following interpretation of data shown in figure 9.:

Immunogold localization revealed the presence of - and -catenin as well as of E-cadherin-like proteins in adherens junctions, but not in desmosomes, between follicle cells (Fig. 9F). Plakoglobin immunoreaction was found in the plaques of both adherens junctions and desmosomes (Fig. 9, G and H). 


VIII.  Hashimoto et al. 2004.  Development 131:1741-1753 (ZDB-PUB-040405-3)
PMID: 15084459
	Gene
	Qualifier
	GO Term
	Evidence
	“with”

	cha
	
	mesoderm formation (GO:0001707)
	IMP
	

	cha
	
	endoderm formation (GO:0001706)
	IMP
	

	Support: 
  The text on pg 1744 states:

“To investigate the function of Charon, we misexpressed charon RNA in zebrafish embryos. The RNA injection led to variable levels of defects in the formation of mesendoderm.”

Mesendoderm gives rise to both endoderm and mesoderm.  GO does not currently have a term for “mesendoderm formation” because of complexities in the biology between species I believe.  I have used these two terms instead.  


	Gene
	Qualifier
	GO Term
	Evidence
	“with”

	cha
	
	neg. reg. of signal transduction (GO:0009968)
	IMP
	

	Support:   
    The text on pg 1746-1747 summarizes a variety of data with the following statemtent:

   Taking these observations together with the phenotypes of the charon-misexpressing embryos, we conclude that Charon functions as an inhibitor for Nodal signaling. 
GO does not currently contain a term such as “negative regulation of nodal signaling”, so I’ve use the more generic term above. 


	Gene
	Qualifier
	GO Term
	Evidence
	“with”

	cha
	
	embryonic heart tube development (GO:0035050)
	IMP
	

	cha
	
	determination of left/right symmetry (GO:0007368)
	IMP
	

	Support: 
  The text on pg 1748-1749 states the following:

Using these markers, we found that the laterality of the heart jogging was severely perturbed in the charon morphant embryos, but not in the control morphant embryos (Fig. 6C-H, Table 2). Likewise, heart looping was disrupted in charon morphant embryos, as shown by significant increases in the fraction of embryos with reversed heart loops (L-loops) or unlooped hearts (Fig. 6I-K, Table 2). These data indicate that Charon is involved in L/R-biased heart positioning during heart formation. 




	Gene
	Qualifier
	GO Term
	Evidence
	“with”

	cha
	
	determination of left/right symmetry (GO:0007368)
	IGI
	Q7ZZT5

	spaw
	
	determination of left/right symmetry (GO:0007368)
	IGI
	Q76C29

	Support: 
      The text on pg 1748-1749 states the following:

Injection of 0.8 ng of charon-MO occasionally increased the frequency of embryos expressing pitx2, cyc, atv/lefty1 or lefty2 on the right side, but most often led to bilateral expression of these genes in the LPM and diencephalon (for pitx2, cyc and atv/lefty1) (Fig. 8B,E,H, Table 3). Coinjection of 8 ng of spaw-MO with the charon-MO reduced or abolished the expression of these genes on both the left and right sides (Fig. 8C,F,I, Table 3). Because the same effect is observed in the spaw morphant embryos (Long et al., 2003), we conclude that spaw is epistatic to charon in the expression of the left-specific genes. These data provide additional evidence that Spaw functions as a left-side determinant and, more importantly, indicate a functional interaction between Charon and Spaw in the L/R patterning. 

Spaw = Q7ZZT5       Cha = Q76C29


IX.  Pando et al 2001.  PNAS 98(18):10178-10183(ZDB-PUB-010912-20)
PMID: 11517315
	Gene
	Qualifier
	GO Term
	Evidence
	“with”

	per1
	
	response to photoperiod (GO:0009648)
	IEP
	

	per2
	
	response to photoperiod (GO:0009648)
	IEP
	

	per3
	
	response to photoperiod (GO:0009648)
	IEP
	

	bmal1
	
	response to photoperiod (GO:0009648)
	IEP
	

	bmal2
	
	response to photoperiod (GO:0009648)
	IEP
	

	clock
	
	response to photoperiod (GO:0009648)
	IEP
	

	Support:      
    All of the figures in this pub show the effects of various photoperiod paradigms on the expression of these genes.  Their expression fluctuates in a photoperiod-dependent fashion.  Therefore, based on the observation that their expression changes with the photoperiod I have assumed they are involved in the response to the photoperiod using the IEP evidence code.




X.  Dodd et al. 2004.  FEBS lett. 561(1-3):89-93 (ZDB-PUB-040312-4)
PMID: 15013756
	Gene
	Qualifier
	GO Term
	Evidence
	“with”

	sgcb
	
	dystrophin-associated glycoprotein complex (GO:0016010) 
	NAS
	

	
	
	
	
	

	Support: 
  The text states the following in the first paragraph of the Results on pg. 90:

Fig. 1 shows a temporal reduction in the level of the dystrophin family of transcripts, while there was no inhibitory effect of siRNA-68 on the relative expression level of the -sarcoglycan gene transcript. The protein encoded by this transcript is a member of the DGC complex to which Dp427m binds. 



	Gene
	Qualifier
	GO Term
	Evidence
	“with”

	dmd
	
	sarcomere organization
	IMP
	

	Support: 
   The text on pg 90-91 states the following:

Electron micrographs of zebrafish muscle showed disorganized sarcomeres in siRNA-68 and siRNA-53 injected embryos at 36 hpf (Fig. 2).
A private note would be included with this annotation to indicate that siRNA was used.
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