Text for Supplemental Figures1-3
Sequence, expression and complementation studies of dSno™*"®, dSno®“*® and dSno*™

Since our initial paper on dSno [1], we sequenitedbreakpoints associated with our
excision alleles (Figure S1). Sequencing reveahetdSn&**"®is a deletion of 5023bp when

compared to the parentdBng"4%

allele or 11940bp when compared to ihemelanogaster
chromosome arm 2L reference sequence due to teermre of the 6917bp 297 retrotransposon
in the reference sequence but m&n3"*%? dSn&*'’® deletes the three dSno promoters we
identified previously as well as the neighboringg€G7231 and part of the next gene CG7228.
CG7231 is a gene of unknown function and we fouvat dSn&*"® fully complemented four
homozygous viable P insertions in this gene - P{EPgY11884, P{EP}2510, P{SUPor-
P}KG04307, P{wHy}DG01605. CG7228 was identifiedan cell culture RNAI screen in blood
cells as required to permit mycobacterial infecti®h It has 13 known viable transposon
insertions and none have any reported organismenmhphenotype. Thus, we conclude that the

&8 mutants is attributable to the loss of dSno. Tduaclusion is

mutant phenotype afiSn
supported by evidence thédBn&*!’® mutants can be rescued with UAS.dSno [1]. We emachi
dSnoRNA expression imlSné™”® homozygous and transheterozygous mutant embrygsré~
S2) and found a low level of wild type expressiaaké@n together the sequence and expression
data suggest that while the dSno open reading frem@esentdSnG™!’® acts as a strong
hypomorphic allele.

Sequencing revealed th@®n&**is a deletion of 20849bp when compared &ns"4%?
or 27766bp with regard to tH2. melanogastechromosome arm 2L reference sequence. The
deletion removes the exon at the amino terminualladSno proteins that contains the Smad4-
binding amino acids. It also removes the neighlgpganes CG7231, CG7228 and CG7227. We
conclude thatdSn&™*® is a protein null but that its mutant phenotypkelly includes a
contribution from the loss of CG7227 (for which nautants are currently available). This
supposition is supported by data showing that hggmzsdSn&**® mutants cannot be rescued

with UAS.dSno [1].



As reported in [2]dSnd” is a deletion of 9518bp when comparedd®nd™*? The
deletion begins at amino acid 57 removing the ramgi276 amino acids of CG7233 and the
splice acceptor creating essentially a dSno pratalh An examination o8iSnd’* homozygous
flies (generously provided by Siegfried Roth) shdwvtleat they are extremely weak and survive
for just two to three days. A stage of a lethaléggt (n=300) revealed that homozygal&nd’*
individuals who do not reach adulthood die durinigal stages consistent with our lethality data
from dSné"*°2 homozygous andiSnd"*%?/ dSn&*!’® genotypes [1]. Complementation tests
between dSnd’* and dSnd™*%? or dSn&**’® also generated 50% pupal lethality in
transheterozygous individuals. Importanthgnd’™ failed to complemendSn&**® As dSn&**®
anddSnd™ are essentially protein null alleles it appeagt th our laboratory the homozygous
deletion of dSno coding sequences is lethal whilether laboratories it can be viable.

RNA in situ experiments revealed that dSno is esged in the medulla neuropil of the
optic lobes of third instar larvae (Figure S3). miaation of dSnd’™® / dSn&**®
transheterozygous third instar larval optic lobdwoveed that they display reduced cell
proliferation in the medulla neuropil, the sameedéfin Activin signaling that we reported for
dsSné™4%2 / dSn&**® transheterozygous larvae [1]. Thus, one possibl@aeation for the
discrepancy idSnomutant lethality is that environmental factorsour laboratory such as food
content or ambient humidity reduce the viabilitransheterozygoudSnodeletion mutants to
zero. Support for this explanation is found in mpoof independently generatediSno
homozygous deletion mutants from two other laborasothat are viable at only 30% of
expected [4,5]. Taken together, our complementatiodies suggest that all of the repord&ho
mutants are allelic, thatiSno plays a role in facilitating Activin signaling ioptic lobe
development and that the extent of viability f@8nohomozygous deletions varies between

laboratories due to environmental factors.

Text for Supplemental Figures4-5

L oss of dSno gener ates phenotypes associated with ectopic Wg signaling



In a wild type wing (Figure S4), formation of theng margin and its associated bristles
depends upon Wg signaling. Loss of the Wg antaj@ni8in unmarked mutant clones results in
the activation of Wg target genes and the formatibactopic bristles outside the margin on the
wing blade [6]. This phenotype can also be gendrate eliciting ectopic Wg signaling via
overexpression of the Dishevelled signal transdiicerAlternatively, loss of the Wg effector
arm in unmarked mutant clones at the margin preveatmal bristle formation [8]. Unmarked
clones of cells homozygous for either of the excisnutantsiSn&™’® or dSn&*® (not shown)
and the P-element insertid$ns"**°(not shown) display ectopic bristles in distaliceg of the
anterior compartment the wing blade.

To insure this phenotype corresponded to thedbsisSnoand not another mutation on the
chromosome when examined wings fraf$no mutants generated in other labs. First we
examined wings fromdSnd’* homozygous escapers [5Snd’* is an open reading frame

deletion generated by excision of the P elememt9ns"*%

a strategy similar to the one that
createddSn&*’® and dSn&**® dSnd’* escapers display ectopic margin bristles on thegwi
blade in distal regions of the anterior compartment

We then examined wings d8n&>"“**""homozygous escapers [45n&> ' "Tis an EMS
induced mutation resulting in a premature stop oot63 amino acids downstream of the dSno

}8%4\where the P element

initiator methionine. It was generated in the ermaarpiracy lineP{GS
is inserted upstream of the dSno coding region. Aidreozygous escaper rate #8n&><*!"Tis
greater, in our hands, than thatd&nd’* and thugSn&>*"Tdoes not appear to bei&nonull
allele. The extent to which trd#Snogene is compromised in this line is difficult tbacacterize

for two reasons. First, the P element remains atelpotentially impactingSnotranscription.
Second, there is an in-frame methionine at posi#d46é of the dSno open reading frame that
would result in a potentially functional proteinntaining the Medea-interacting amino acids
should it be employed as cryptic translation imtiraNevertheless, examining escapers from this
line is important to eliminate the possibility aidkground effects as it was generated on a totally

distinct chromosome. We did not observe any ectdpistles in the wings oHSng> <"
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homozygous escapers. However, when this alleléaief in trans talSn&**® (a deletion of the
dSno open reading frame) escaper wings displayiechristles at the distal end of the anterior
compartment of their wings.

The presence of ectopic bristles in three dSnantuwgenotypes examined led us to more
closely analyzelSnd’* homozygous escaper wings for other evidence afpactWg signaling.
We noted that these wings display ectopic campenif&ensilla (Figure S5). In a wild type wing
there three campaniform sensilla on the dorsabsarbf longitudinal vein3 (L3) and two on the
dorsal surface of LdSnd’* homozygous escapers have four or five campanigemsilla on L3
often an extra sensilla on L1. Sensilla developnfigensory organ precursors just like anterior
margin bristles and their development are alsolatgd by Wg.

We confirmed that this phenotype is due to los¥/gfantagonism ilSnomutants in loss
of function and gain of function experiments. Firgsh examination of wings with unmarked
clones ofzw3"! revealed that they also display ectopic sensillaL8n This finding directly
implicates the loss of Wg antagonism in this phgpet Second, overexpression of dSno with
Scabrous.Gal4 (Sca.Gal4 has prominent expressithreib3 primordia of pupal wings) resulted
in loss of the L3 vein due to Dpp antagonism anel libss of sensilla on L3 due to Wg
antagonism. We confirmed that the loss of L3 sknsil the genotype is not due to loss of Dpp
signaling in experiments with Mad-RNAIi. Expressioh Mad-RNAi eliminated the L3 vein

completely but had no effect on the L3 sensilla.

Text for Supplemental Figure 6
dSno mutant embryos display ectopic expression of a Wg target in the ventral epider mis

The wing disk results led us to examine the polssibthat there are embryonic
ectodermal tissues in whiadSnomight antagonize Wg signaling. In a careful reexeation of
our dSnoRNA in situ hybridization data [1] we noted somethwe missed earlier in our focus
on dSno'sprominent CNS expression. In fact ectoderm-widpression ofdSnoat stage 14

refines by stage 16 not only to the CNS but alsoaoow, segmentally repeated stripes in the
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ventral epidermis. This aspect @®noexpression is distinct from any featuredpip expression
at this stage but appears similar to Wg expredsitime same tissue (Figure S2).

The embryonic ventral epidermis is composed otrated segments that contain twelve
rows of cells (oriented perpendicular to the aont#piosterior axis) - six rows that secrete smooth
cuticle followed by six rows that secrete protrusiccalled denticles in a trapezoidal pattern
pointing to the anterior (Figure S4). Cells chotzseecrete smooth cuticle or denticles according
to positional information supplied, in part, by Eaided (En) and Wg [9,10]. During stages 10-
12, secreted Wqg signals permit cells to secreteofimouticle by suppressing, indirectly, the
expression of En. En is expressed just posterivgoand an En expressing cell secretes the first
denticle row. In avg loss of function mutant En expression in the \argpidermis is expanded
(visible at stage 12 and beyond) and thereforéwadlve rows of cells secrete denticles [11].
Alternatively in awg gain of function mutant with tissue-specific owgreession in the ventral
epidermis Wwg®?) [12], En is uniformly suppressed and all twelaass of cells are smooth.

To determine if loss oiSnohad any phenotypic consequences we examined esiticl
from dSné™**?embryos andiSné™*%?/ dSn&*''® transheterozygous embryos. We found that
these embryos display extensive smooth cuticlphenotype that mimics \&g overexpressing
embryo. To be certain thdSnomutant phenotype was due to effects on Wg sigaaktiuction
and not due to effects on Wg expression we examiligdand En expression shSnomutant
embryos. Wg expression was normal in d&{8or dSné™?/ dSn&**"® embryos at stage 13.
Thus, the cuticle phenotype @Enomutants is not due loss of Wq itself.

Careful examination of the expression of the Wgetigene En revealed that in dSno
mutants En expression is one-two cell diameteremtaan in wild type embryos, a result similar
to that seen in wg gain of function mutant embryo [13]. As in the gjnn adSnomutant there

is both normal and ectopic expression of a Wg taggae in the ventral epidermis.

Text for Supplemental Figure7

dSno and M edea interact via a mechanism conserved in fliesand mammals



The initial set of experiments showed that deletbthe first 108 amino acids from dSno
does not affect its ability to bind Medea (Figu®).SNe also tested the point mutation T280Y
that affects an amino acid in dSno that is homalsgo one of three amino acids in human Sno
family proteins that bind Smad4 [14,15]. This migatdecreased the intensity of the dSno -
Medea interaction. The W283E mutation in dSno aifigca second amino acid homologous to a
Smad4 binding amino acid abolishes Medea intenacte does the dSno double mutant
T280Y/H271A. H271 in dSno is homologous to thedtbmad4 binding amino acid in human
Sno family members. The data shows that dSno - Bldaeding requires the homologous
residues in dSno that are important for SnoN - Shiadding in mammals.

A second group of experiments was designed to su@igyo - Medea - dSmad?2
complexes, an important mechanism by which dSnoutabes Medea activity. We found that
deletion of amino acids 1 - 108 of dSno decreasesuitment of dSmad2 to dSno - Medea
complexes and that reduction in dSno - Medea bty the T280Y mutation also leads to
reduced incorporation of dSmad2 into the complex@sdeletion series within the first 108
amino acids of dSno reveals that only the first éfiino acids are required for dSmad2
recruitment to Medea - dSno complexes. Overalldizehemical studies suggest that dSno -
Medea binding requires the homologous residuesSimodmportant for SnoN - Smad4 binding
in mammals. Alternatively, recruitment of dSmad2d®no - Medea complexes is dissimilar to

mammalian SnoN where the Smad2/3 binding amincsaanie numbers 90-94.

Supplemental Procedures
Excision breakpoint sequencing (Figure S1)

A series of nineteen PCR primer sets, each just bkb apart, were designed across the
region from CG7233 to CG7224 (base pairs 799974870749 within the chromosome arm 2L
reference sequence; Genbank AE014134.5). The lpeiits of dSn&**® and dSn&**"® were
first roughly determined by the successful ampificn of a PCR product from sequences both

upstream and downstream of the deleted regionsn Tie forward primer of the upstream
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primer pair and the reverse primer of the downstrgaimer pair were employed together to
amplify a junction fragment that spans the two krpaints in each deletion. FaiSn&**® the
forward primer was  5'tagcccctcattttcacagc3’ and  theeverse  primer  was
5'cgccactcgtcgatagatagd’. Fesnd*"Pthe forward primer was 5'aactggcggagatgettg3’ ted
reverse primer was 5’cagggcttatgacgaatatgg3’. R@ghfents were then cloned into the pCR2.1
TOPO vector (Invitrogen) and sequenced using thedd and reverse PCR primers that were
used to amplify the fragments. The sequences were &nalyzed by BLAST against the 2L

reference sequence to find the exact break pofreaah deletion allele.

RNA in situ hybridization (Figures S2 and S3)

Embryos: ThedSn&**"® anddSn&**® mutations were each balanced over CyOwd?{-
lacZ}. The absence of lacZ RNA expression was eggalato identifydSné™® homozygous
mutant embryos or transheterozyga8n&™"®/ dSné**® mutant embryos in egg collections.
Double labeling of embryos by RNA in situ hybridioa with lacZ and dSnolriboprobes or
with a dpp riboprobe was conducted as described [16]. Opties: RNA in situ hybridization

with adSnolriboprobe was conducted as described [17].

Antibody staining (Figures S2, S3, S5 and S6)

Embryos: Antibody labeling of wild type amtSnomutant embryos (identified via the
absence of lacZ staining from CyOvRf"-lacz}) was conducted as described [18]. The
following antibodies were utilizedo-lacZ (rabbit, Organon Teknika)y-Engrailed (4D9;
DSHB), anda-Wg (4D4; DSHB), Alexa Fluor 488- and 633-conjugatgsht a-rabbit anda-
mouse (Molecular Probes). Optic lobes: Brdu lalgelfollowed by antibody staining was
conducted as described [1The following antibodies were utilized-Brdu (G3G4; DSHB) and
a-Elav (7E8A10; DSHB Alexa Fluor 488- and 633-conjugated gaatrat and a-mouse
(Molecular Probes). Pupal wings at 18-20 hoursr giigpariation: a-lacZ (rabbit, Organon

Teknika) staining was conducted as described [1].



Drosophila genetics (Figures S3, $4, S5 and S6)

Optic lobes: ThedSnd”* and dSn&**® mutations were balanced over CyO-GFP. The
absence of GFP expression was employed to idett#fiysheterozygous mutant larvae for
dissection and staining. Wing clonesm’ and zw3"** unmarked wing clones were generated
with FRT101 whiledSn&**® dSn&*"® and dSné"™*° unmarked wing clones were generated
with FRT 40A following [19].arm’ (arm"™*3 andzw3"! are as described [8,20]. Gal4-UAS
wings: Sca.Gal4 was from Bloomington (stock #64719A\S.MadRNAi was a kind gift from
Mike O'Connor. Embryoswg™ - a P element insertion creating a lacZ-expressing lufss

function allele on the CyO balancer chromosome, [aaf'!

- aroo element insertion causing
dominant non-lethal phenotypes due to tissue-gpemiferexpression in eye disks [21] and the
ventral epidermis [12] are as described. Cuticlesavprepared as described [22] from a stock of
dsné"™4? | Cyo-Piwg™-lacz} and from a cross ofSné™4%? / CyO-Piwg"lacZ}with
dsn&*’® | cyo-Pfwg" lacz} flies. dSnomutant cuticles were identified by elimination of
heterozygous (wild type) and homozygous balaneef) cuticles. For thelSns™*%?/ CyO-
wg™ stock (n = 157) we scored 77.7% of cuticles asl wipe, 10.2% asg®™ and 12.1% as

dSnomutants.

Biochemistry (Figure S7)

dSmad2 and Medea wild type cDNAs were T7-taggetiaawild type dSno cDNA was
Flag-tagged as described [1]. dSno deletion coctstrand point mutants were created by PCR
from the wild type cDNA via standard methods angregsed from pCMV5 with an amino-
terminal Flag-tag. Cell culture, transfection metbo co-immunoprecipitation and western

blotting were as described [1].
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