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Fly genotypes 

R cell RNAi experiments (Fig. 1) 

1. w; GMR-GFP, GMR-Gal4/CyO; Dscam2.10B-LexA, LexAop-myr-tdTomato/TM6B 

2. w; GMR-GFP, GMR-Gal4/CyO; Dscam2.10A-LexA, LexAop-myr-tdTomato/TM6B 

3. w, UAS-Dcr-2; GMR-GFP, GMR-Gal4/CyO; Dscam2.10A-LexA, LexAop-myr-

tdTomato/TM6B 

4. w, UAS-Dcr-2; GMR-GFP, GMR-Gal4/UAS-mbl-RNAi(v28732); Dscam2.10A-LexA, 

LexAop-myr-tdTomato/+ 

5. w, UAS-Dcr-2; GMR-GFP, GMR-Gal4/+; Dscam2.10A-LexA, LexAop-myr-

tdTomato/UAS-mbl-RNAi(TRiP.JF03264) 

 

mbl whole animal experiments (Fig. 1) 

1. w; +; Dscam2.10B-LexA, LexAop-myr-tdTomato/TM6B 

2. w; +; Dscam2.10A-LexA, LexAop-myr-tdTomato/TM6B 

3. w; mbl
e127

/CyO,GFP; Dscam2.10A-LexA, LexAop-myr-tdTomato/TM6B 

4. w; mbl
MI00976

/CyO,GFP; Dscam2.10A-LexA, LexAop-myr-tdTomato/TM6B 

5. w; mbl
MI04093

/CyO,GFP; Dscam2.10A-LexA, LexAop-myr-tdTomato/TM6B 

6. w; mbl
e127

/ mbl
MI00976

; Dscam2.10A-LexA, LexAop-myr-tdTomato/+ 

7. w; mbl
MI04093

/ mbl
MI00976

; Dscam2.10A-LexA, LexAop-myr-tdTomato/+ 

 

mbl ey-FLP MARCM experiments (Fig. 2) 

1. w, ey-FLP; FRT42D, Tub-Gal80/FRT42D; Dscam2.10A-LexA, LexAop-myr-tdTomato, 

Act5c-Gal4, UAS-mCD8-GFP/+ 

2. w, ey-FLP; FRT42D, Tub-Gal80/FRT42D, mbl
e27

; Dscam2.10A-LexA, LexAop-myr-

tdTomato, Act5c-Gal4, UAS-mCD8-GFP/+ 

3. w, ey-FLP; FRT42D, Tub-Gal80/FRT42D, mbl
e127

; Dscam2.10A-LexA, LexAop-myr-

tdTomato, Act5c-Gal4, UAS-mCD8-GFP/+ 

 

mbl expression experiments (Fig. 3) 

1. w; UAS-mCD8-GFP/+; mbl
NP0420

-Gal4/+ 

2. w; UAS-mCD8-GFP/+; mbl
MI00139

-Gal4/+ 



3. w; Dac-FLP/+; elav-Gal4/ UAS>stop>myr::smGdP-V5-THS-UAS>stop>myr::smGdP-

cMyc 

4. w; Dac-FLP/+; mbl
NP0420

-Gal4/ UAS>stop>myr::smGdP-V5-THS-

UAS>stop>myr::smGdP-cMyc 

5. w; Dac-FLP/+; mbl
MI00139

-Gal4/ UAS>stop>myr::smGdP-V5-THS-

UAS>stop>myr::smGdP-cMyc 

6. w; Dac-FLP/+; Dscam2.10A-Gal4/ UAS>stop>myr::smGdP-V5-THS-

UAS>stop>myr::smGdP-cMyc 

7. w; Dac-FLP/+; Dscam2.10B-Gal4/ UAS>stop>myr::smGdP-V5-THS-

UAS>stop>myr::smGdP-cMyc 

8. w; +; mbl
NP0420

-Gal4/UAS-GFP.nls 

9. w; +; mbl
MI00139

-Gal4/UAS-GFP.nls 

 

mbl ectopic expression in MBs (Fig. 4) 

1. w; +; Dscam2.10A-LexA, LexAop-myr-tdTomato, Act5c-Gal4, UAS-mCD8-GFP/+ 

2. w; +; Dscam2.10B-LexA, LexAop-myr-tdTomato, Act5c-Gal4, UAS-mCD8-GFP/+ 

3. w; P{EP}mbl
B2-E1

/+; Dscam2.10B-LexA, LexAop-myr-tdTomato, Act5c-Gal4, UAS-mCD8-

GFP/+ 

4. w; +; Dscam2.10B-LexA, LexAop-myr-tdTomato, Act5c-Gal4, UAS-mCD8-GFP/UAS-

mblA 

5. w; +; Dscam2.10B-LexA, LexAop-myr-tdTomato, Act5c-Gal4, UAS-mCD8-GFP/UAS-

mblB 

6. w; +; Dscam2.10B-LexA, LexAop-myr-tdTomato, Act5c-Gal4, UAS-mCD8-GFP/UAS-

mblC 

7. w; +; Dscam2.10B-LexA, LexAop-myr-tdTomato, Act5c-Gal4,UAS-mCD8-GFP/UAS-

MBNL135 

8. w; +; Dscam2.10B-LexA, LexAop-myr-tdTomato, UAS-mCD8-GFP/UAS-mblA; OK107-

Gal4/+ 

9. w; +; Dscam2.10B-LexA, LexAop-myr-tdTomato, UAS-mCD8-GFP/UAS-mblB; OK107-

Gal4/+ 

10. w; +; Dscam2.10B-LexA, LexAop-myr-tdTomato, UAS-mCD8-GFP/UAS-mblC; OK107-

Gal4/+ 

11. w; +; Dscam2.10B-LexA, LexAop-myr-tdTomato, UAS-mCD8-GFP/UAS-MBNL135; 

OK107-Gal4/+ 



 

Lamin neuron FlpOut mbl LOF (Fig. 5) 

1. w, 27G05-FLP/(+ or Y); Bl/CyO; Dscam2.10B-Gal4/ UAS>stop>myr::smGdP-V5-THS-

UAS>stop>myr::smGdP-cMyc 

2. w, 27G05-FLP/(+ or Y); Bl/CyO; Dscam2.10A-Gal4/ UAS>stop>myr::smGdP-V5-THS-

UAS>stop>myr::smGdP-cMyc 

3. w, 27G05-FLP/(+ or Y); mbl
e127

/ CyO; Dscam2.10A-Gal4/ UAS>stop>myr::smGdP-V5-

THS-UAS>stop>myr::smGdP-cMyc 

4. w, 27G05-FLP/(+ or Y); mbl
MI00976

/CyO; Dscam2.10A-Gal4/ UAS>stop>myr::smGdP-V5-

THS-UAS>stop>myr::smGdP-cMyc 

5. w, 27G05-FLP/(+ or Y); mbl
e127

/ mbl
MI00976

; Dscam2.10A-Gal4/ UAS>stop>myr::smGdP-

V5-THS-UAS>stop>myr::smGdP-cMyc. 

6. w, 27G05-FLP/(+ or Y); elav-Gal4/LexAop2>stop>myr::smGdP-V5; Dscam2.10A-

LexA/TM2. 

7. w, 27G05-FLP/(+ or Y); elav-Gal4/LexAop2>stop>myr::smGdP-V5; Dscam2.10B-

LexA/TM2. 

8. w, 27G05-FLP/(+ or Y); elav-Gal4/LexAop2>stop>myr::smGdP-V5; Dscam2.10B-

LexA/UAS-mblB. 

 

L1 axonal and dendritic defects (Fig. 5) 

1. w, 27G05-FLP/(+ or Y); Bl.CyO; Dscam2.10A-Gal4/ UAS>stop>myr::smGdP-V5-THS-

UAS>stop>myr::smGdP-cMyc. 

2. w, 27G05-FLP/(+ or Y); mbl
e127

/ mbl
MI00976

; Dscam2.10A-Gal4/ UAS>stop>myr::smGdP-

V5-THS-UAS>stop>myr::smGdP-cMyc. 

 

mbl ey-FLP mosaic experiments (Fig. S1) 

1. w, ey-FLP; FRT42D, GMR-myr-GFP/FRT42D; Dscam2.10B-LexA, LexAop-myr-

tdTomato, UAS-mCD8-GFP/+ 

2. w, ey-FLP; FRT42D, GMR-myr-GFP/FRT42D; Dscam2.10A-LexA, LexAop-myr-

tdTomato, UAS-mCD8-GFP/+ 

3. w, ey-FLP; FRT42D, GMR-myr-GFP/FRT42D, Df(2R)154 ; Dscam2.10A-LexA, LexAop-

myr-tdTomato, UAS-mCD8-GFP/+ 

4. w, ey-FLP; FRT42D, GMR-myr-GFP/FRT42D, mbl
e27

; Dscam2.10A-LexA, LexAop-myr-

tdTomato, UAS-mCD8-GFP/+ 



5. w, ey-FLP; FRT42D, GMR-myr-GFP/FRT42D, mbl
MI00976

; Dscam2.10A-LexA, LexAop-

myr-tdTomato, UAS-mCD8-GFP/+ 

 

mbl expression (Fig. S3) 

1. w; mbl
K01212

-LacZ 

2.  w; mbl
NP1161

-Gal4/CyO, UAS-LacZ 

3. w; mbl
MI00139

-Gal4/+; UAS-CD8-GFP/+ 

4. w; mbl
MI00139

-Gal4/UAS-GFP.nls 

5. w; mbl
NP0420

-Gal4/UAS-GFP.nls 

 

MB axon defects (Fig. S5) 

1. w; +; + 

2. w; +; Dscam2
null

/ Dscam2
null

 

3. w; +; Dscam2A/ Dscam2A 

4. w; +; Dscam2B/ Dscam2B 

5. w; mbl
e127

/ mbl
MI00976

 

6. w; +; +; OK107-Gal4/+ 

7. w; UAS-mbl-RNAi(v28732)/+ 

8. w; UAS-mbl-RNAi(v28732)/+; +; OK107-Gal4/+ 

9. w; P{EP}mbl
B2-E1

/+ 

10. w; P{EP}mbl
B2-E1

/+; +; OK107-Gal4/+ 

11. w; +; UAS-mblA/+ 

12. w; +; UAS-mblA/+; OK107-Gal4/+ 

13. w; +; UAS-mblB/+ 

14. w; +; UAS-mblB/+; OK107-Gal4/+ 

15. w; +; UAS-mblC/+ 

16. w; +; UAS-mblC/+; OK107-Gal4/+ 

17. w; +; UAS-MBNL135/+ 

18. w; +; UAS-MBNL135/+; OK107-Gal4/+ 



 

Fig. S1. Mbl LOF results in aberrant Dscam2.10A reporter expression in eye mosaic 

clones. (A-F) Eye mosaics of mbl LOF alleles cause de-repression of Dscam2.10A>tdTom in 

R cells. WT mosaic clones (GFP-negative) express Dscam2.10B>tdTom (A1-A4) but not 

Dscam2.10A>tdTom (B1-B4). Mbl mutant (GFP-negative) clones, Df(2R)BSC154  show 

aberrant Dscam2.10A expression in R cells (C1-C4). (D) mbl
e27 

eye clones exhibit de-

repression of Dscam2.10A (red).  (E) Clones of a mbl allele that deleted only a portion of all 

mbl isoforms (mbl
MI00976

) do not exhibit de-repression of Dscam2.10A. (F) Quantification of 

Dscam2.10>tdTom expression in third instar R cells with mbl LOF eye mosaic clones. Y-axis 

represents the number of optic lobes with R cells positive for tdTom over total number of 

optic lobes quantified as a percentage. On the x-axis, the presence of a transgene is indicated 

with a grey box. 

 



 

Fig. S2. Mbl LOF is associated with increased Dscam2.10A inclusion without affecting 

other Dscam2 splicing events. (A) Mbl LOF (mbl
e127

/mbl
MI00976

) does not affect other 

Dscam2 splicing events. Semiquantitative RT-PCR from different genotypes indicated. 

Primers amplified the variable region that includes exon 19S/19L or three alternative last 

exons (ALE). Percentage of 19L inclusion was calculated by dividing the 19L band by 



19L+19S. Percentage of ALE 21A and ALE 21BL inclusion was calculated by dividing 

respectively the 21A and 21BL band by 21A+21BL+21BS (total). (B) Graphs of RT-PCR 

data from A and Fig. 1P. Top graph depicts Dscam2.10A inclusion. Middle graph represents 

exon 19S inclusion. Bottom graph represents percentage inclusion of different ALEs. Plots 

show minimum (bottom line), mean (middle line) and maximum (top line) points, where 

individual points depict biological replicates. Dashed line represents mean of control. (C) 

Quantitative RT-PCR of mbl LOF mutant (mbl
e127

/mbl
MI00976

) show increased exon 10A 

inclusion and decreased exon 10B inclusion. The left graph shows Dscam2.10 levels 

compared to synaptobrevin (nSyb). The middle graph shows Dscam2.10A levels compared to 

Dscam2.10. The right graph shows Dscam2.10B levels compared to Dscam2. Bar graph 

format (error bars depict standard error of means). The y-axis is the relative quantity (Rq). 

Dashed line represents mean of control. Unpaired t-test was conducted to compare Rq levels 

between control and mbl LOF mutants. ns P > 0.05 , * P < 0.05, ** P < 0.01. 

 



 

Fig. S3. Mbl is expressed in R cells, neurons, and glia. (A) Schematic showing the 

insertion locations of different mbl reporters. Translated regions (black) and non-translated 

regions (grey) are shown. 

(B-D) Mbl is expressed in R cells (red) in third instar eye-discs (ed). The mbl enhancer traps 

mbl
K01212

-LacZ (B), mbl
NP1161

-Gal4 (C) and splicing trap reporter mbl
MI00139

-Gal4 (D, green) 

overlapped with a marker of R cells (24B10). 

(E-I) mbl
MI00139

>GFP.nls is expressed in neurons and muscles. (E1-E2) Representative 

confocal image of a mbl
MI00139

>GFP.nls (green) adult brain co-labeled with an ELAV 

antibody (red). Dashed lines demarcate GFP(+) cells. Yellow solid arrowheads show GFP(+) 

cells that are ELAV(-). (F) Quantification of mbl in third instar and adult brains where ~90-

100% of GFP(+) cells are also ELAV(+) (black bars). Y-axis represents the number of 

GFP(+) cells positive for ELAV quantified as a percentage. (G1-G2) Representative confocal 

image of a mbl
MI00139

>GFP.nls adult brain labeled with a Repo antibody (red). Dashed lines 

demarcate GFP(+) cells. White solid arrowheads show GFP(+) cells that are positive for 

Repo. (H) Quantification of mbl
MI00139

>GFP.nls  where ~0-10% of mbl
MI00139

>GFP.nls (+) 

cells are also Repo(+).Y-axis represents the number of GFP(+) cells positive for Repo 



quantified as a percentage.  (I1-I2) mbl
MI00139

>GFP.nls expression is also found in third instar 

muscles m4-m8, m12 and m13 (Phalloidin, red). 

 (J1-J2) Representative confocal image of a mbl
NP0420

>GFP.nls (green) adult brain co-labeled 

with an ELAV antibody (red). Dashed lines demarcate GFP(+) cells. (K) Quantification of 

mbl
NP0420

>GFP.nls   in third instar and adult brains where ~80-90% of GFP(+) cells are also 

ELAV(+). (L-M) In third instar and adult brains, mbl
NP0420

>GFP.nls overlaps minimally 

with Repo (red). (L1-L2) Representative confocal image of a mbl
NP0420

>GFP.nls adult brain 

labeled with Repo. Dashed lines demarcate GFP(+) cells. White solid arrowheads show 

GFP(+) cells that are positive for Repo. (M) Quantification of mbl
NP0420

>GFP.nls in third 

instar and adult brains where ~10-15% of GFP (+) cells are also Repo(+). (N1-N2) 

mbl
NP0420

>GFP.nls expression is not detected in third instar muscles m4-m8, m12 and m13 

(Phalloidin, red). 

 



 

Fig. S4. Mbl expression is cell type specific and correlates with Dscam2.10B. (A) 

Quantification of lamina neurons and R7-R8 neurons observed using the intersectional 

strategy during development. Two different mbl reporters were used. The transcriptional 

reporter labeled L4 cells early in development whereas the splicing trap reporter did not. This 

is most likely due to the lower efficiency of the splicing trap given that it produced 5X fewer 

L1 clones at 72hr compared to the transcriptional reporter. Green boxes represent detection of 

reporter expression at different hours after pupal formation (apf). (B) A plot of the percentage 

of L4 lamina neurons over total lamina neurons during development (data from the mbl 

transcriptional reporter).  

(C-E) Mbl is not detected in MB neurons that express Dscam2.10A in adults. (C1-C2) 

Dscam2.10A is expressed in α’β’ mushroom body neurons (asterisks) but not the αβ and  

subsets of MB neurons labeled by Fas2 (red). Neither Dscam2.10B (D1-D2) nor mbl (E1-E2) 

are expressed in developing MB neurons. Neurons in the midline express both Dscam2.10B 

and mbl (white arrowhead). 



 

Fig. S5. Neurons overexpressing mbl phenocopy Dscam2 single-isoform mutants. (A-B) 

MBs overexpressing mbl exhibit defects associated with Dscam2 single isoform mutants. (A) 

A representative confocal image of control adult αβ lobes (red) with clear separation between 

the two β-lobes at the midline. (B) A representative confocal image of adult αβ lobes from an 

animal overexpressing mblA. -lobe axons inappropriately cross the midline (arrowhead). (C) 

Quantification of β-lobe axon midline crossing defects. Numbers in parentheses represent 

total number of MBs quantified. Fishers exact test was used to compare genotypes to their 

corresponding controls (white bars).  ns (not significant) P>0.05, * P<0.05 and **** 

P<0.0001.  



Table S1. List of tested RNAi lines that did not derepress Dscam2.10A in R cells. 
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