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Legends for Supplementary Figures 

 

Supplementary Figure S1. Inclusion levels of individual exon 4 variables of ten individual 

males. Statistically significant differences are indicated above bars (*, p<0.05). 

 

Supplementary Figure S2. Plasmid maps of pUC 3GLA (A) and pOT2 3GLA (B). pUC or OPT 

based fly transformation vectors containing an attB site and a loxP site flanked GFP marker 

expressed under the 3xP3 promoter for possible later removal. 

 

Supplementary Figure S3. Comparison of plasmid based gap-repair recombineering with 

Gibson Assembly. 

(A, B) Agarose gel of representative recombinant plasmids fingerprinted by BamHI/EcoRI 

restriction digests (top) or undigested (bottom) after Gibson Assembly using a vector to insert 

ratios of 1:1 (A) or 1:10 (B). Correct recombinants (green squares) are identified by 3649 bp and 

1625 bp fragments originating from the 5274 bp fragment in the parental vector due to the 

additional EcoRI site introduced by exon 9.8. Backbone recombinants are indicated by pink 

squares. Size markers are EcoRI/HinDIII digested λ DNA of 20 kb, 3.6 kb, 1.9 kb and 0.8 kb. 
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(C) Summary of Gibson Assembly accuracy with vector to insert ratios of 1:1 (left) or 1:10 

(right). Results are shown as pie charts from three experiments analyzing a total of at least 50 

clones each using 100 ng vector. Correct recombinants are indicated in green, backbone 

recombinants in pink and plasmids with sequence errors in blue squares. 

(D) Comparison of recombineering and Gibson Assembly efficiencies from three independent 

experiments. 

 

Supplementary Figure S4. Plasmid based gap-repair recombineering after sgRNA/Cas9 

mediated cleavage. 

(A-C) Agarose gel of representative recombinant plasmids fingerprinted by BamHI/EcoRI 

restriction digests (top) or undigested (bottom) after 1h (A), 6h (B) or 24h (C) cleavage with 

sgRNAs L7GCand R3G and Cas9 endonuclease prior to recombineering. Correct recombinants 

(green squares) are identified by 3649 bp and 1625 bp fragments originating from the 5274 bp 

fragment in the parental vector due to the additional EcoRI site introduced by exon 9.8. The 

parental plasmid is indicated by yellow, backbone recombinants by pink, uncharacterized 

recombinants by orange, and concatamerized plasmids by blue squares. Size markers are 

EcoRI/HinDIII digested λ DNA of 20 kb, 3.6 kb, 1.9 kb and 0.8 kb. 

(D) Denaturing polyacrylamide gel showing the integrity of sgRNAs before and after 24 h 

incubation. 

(E) Agarose gel showing Cas9 mediated cleavage of the Dscam 3-5 plasmid with either sgRNA 

L7GC or R3G. Plasmids were cut with NotI after Cas9 mediated cleavage. 

(F-H) Agarose gel of representative recombinant plasmids fingerprinted by BamHI/EcoRI 

restriction digests (top) or undigested (bottom) after 24h cleavage with either sgRNA L7GC (F) 
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or R3G (G) in combination with Cas9 endonuclease prior to recombineering, and summary 

shown as pie chart of outcome events (H). Correct recombinants (green squares) are identified by 

3649 bp and 1625 bp fragments originating from the 5274 bp fragment in the parental vector due 

to the additional EcoRI site introduced by exon 9.8. The parental plasmid is indicated by yellow, 

backbone recombinants by pink, uncharacterized recombinants by orange, and concatamerized 

plasmids by blue squares. Size markers are EcoRI/HinDIII digested λ DNA of 20 kb, 3.6 kb, 1.9 

kb and 0.8 kb. 

 

Supplementary Figure S5. Alignment of introns between variable exons from the exon 4 cluster 

of D. melanogaster (A) and D. virilis (D), and analysis for sequences complementary to the 

conserved sequence from intron 4.12 termed docking site (B, Yang et al, 2011). Sequences with 

base-pairing capacity to the intron 4.12 sequence termed docking site are shown for D. 

melanogaster (C) and D. virilis (D), as well as introns 6.37 and 9.29 (E). Note that sequences 

with base-pairing capacity to the intron 4.12 sequence termed docking site are absent from most 

introns. 

 

Supplementary Figure S6. Developmental profile of inclusion levels of exon 4 variables in 

embryos (yellow), third instar larval brains (green), adult females (dark blue) and males (light 

blue) of D. virilis shown as means with standard error from three experiments. Exons 4 and 12 

can not be separated and are shown as sum. Statistically significant differences are indicated 

above bars (*, p<0.05, **, p<0.01, ***, p<0.001) 
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postulated acceptor site, Yang et al, 2011

10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170

GTGCGATCCGAGCTGCAGATGCAGGCAGATAGGATACATGTGTAGTTTTGCTCTACTAAAAGCATGCTGGGGTCGCGATTCCGCTAGTTGCACAGAAAATCCCTGCATTCCATCATTCATTCATTCCTTATTTTAATCTGAATCTCACCACTATTATCGTTTCTCCTACCTGTTTAG 177int4.1
GTAC-ACATGCACTATAG-CGAAACCTAATGGT-----TATGTAGGATTA-TCCAC----AGC------------CCATCCCGC-ACCTACCC------------CAATCCTTCATTCAGCAATTTC--ATTTCATTTTGGTTCCTAC-----TCATAAAAACTCTTGCTT-TACAG 132int4.4
GTACAGTCC-CGC-ACCGTTG-AAACTATTAAGAAGT-----TAGTCCT----------AAGCA----------GCAATCCCATTCCTTCCCCA--------TTTCAATTTGCT------TCAGCTTCTGTTTCA-------TTTCACCACT-CTACCCCATTTTAAATCG---CAG 124int4.5
GTAT------TACCGCAG----AGTCAA-----AAATTCTTGCAA-------CGGC----AACACTTTG---TGGGGGTTTCGTTCCTATCCCA--------------TCCTATATCCA----------ACTTT--TCTATATCTTTCCGTTATTGC--------ACACCTTTGCAG 114int4.6
GTGCG-----------------AGGCAAA------G-ATGT------TCATCCAGT--AG----TTTTATGCTTA--ATTTCCA---CCAGC-------TCC----ATTCC--CAGT----GATCCCCTCTTTTCCATTTACT--TATTATT-TTAT----TCGAT--TCAA---AG 107int4.7
GTACAGTTC-------------AAGCAAA------ACATAC------TGCTTCGGTTAAG----TGCAGCACTAG--GTCCCAACAACCACT-------TCCTTG-ACTCC--CAACCCCCAAACCCATATTTTACACTACAT--TATTTCT-TTGT----TTTTCTATCGACTCAG 129int4.8
GTACT-----------TGGCCAGGTTTCTTTG-----CCGTA--GC-TCTCTCAGGCT----CCTC----TATAGCTATCC------------AGAAACCC-----ATTCCCGT------TCACTTCGGTTATTATT-------TCACCAA----GTTCGCTCTGATTTCC-TTCAG 115int4.9
GTA--------------------ATCACTACG---ACTTTCGGCAT-TAGCATAGTTA-------G----AGTACGAAACC------T---TCAA----CCCACCGACCCTT----CC--CTGTCCCGATTTTTAGTTT----CTCA-----------CCTCC---CGTCT-TGCAG 104int4.10
GTAGG-----------AGTCCGAGTCTCGTAG---ATTTGTGCCGT-TTTCTCAGTTA----CATG----AATGGGGATCC------TCTTTCAGACGCCTCTTTTATCCTTATGATT--TAACCCCACGTCCCACTCA----CTCAATCA----ATGTCTTCGTACACTT-TGCAG 137int4.11

A
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D. melanogaster
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int4.1
int4.4
int4.5
int4.6
int4.7
int4.8
int4.9
int4.10

10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190

GTGC--GCTGCTCCCAATAGAACAACAACTATACAAAAAAGTCTAGCATAGCACTTTGCACTACATTCTTAGGCTTAGGTGTACTAAAATCGCATGGCC-ACAGCAACAATAAGAAAATTCCATCATTCCATTCACGATCTATTTT-CCCATCTTACTTTATAAAGATTTATTTTGTTTCTTCTATACGT-TTAG 190
GTATATAAACTACTTAGCTAAGCGATT-CCACAGTTTATAAGATCAGATAATATTGAAAACTAGCAGTTCCTGTTTTCCTCATAACCCCCTATTTGCTGTATTCTTTTCATTTTACATCTTCATTCTACAGTGCGTGGTTTTCTTTACTTTAGCCTGTTCGTTGTT-TCATAAT-ACTTTCTCAACATTTTGCAG 192
GTAGAT----TCTTCAGAT-----ATT--G-TGGTTGTTATATTTAAGCAGCGGC-A----TCCCACT-CCAATT---CCCG----ATTCTATTTACTCTA---ATTTCATTT-AAATGCT------ATAAC------TTTTG---GCTTAAATTT-----CCATC-T---------------GTTGT---CCAG 127
GTAT----------TGGCTAAGCG----CAACAA---ATAAGCTAGTTTAGTTTT---AACTAA-----------TTTAACACGGGGTTTCACTATCCAAACACTTTCCAACTTAC---------TTATAAT---------TTCTTACTTT---CCGCT---TATT-TCAAAAC-ATTTTC------------AG 126
GTG-TG----CC-TCGTAT---TGATT-TG-CAATCCTTAATTTAAATTAGCACCCA----TCCCAAC-CA-ATT----CCA---AGCTTTACA-AGTTAA---TTTGCGT------TTCT---TTTAT-----------TTA-ACACCC-------------GTT-TC-----------------ACGCA---G 112
GTAC----AG--TCCAATCAAAT--TC-------TATATATACTTA-TTAGATATAAA----C---ACTT-AGT--TCTTAACAAATGTTCCC---AC--AC---TTACA-TCCA--TCATT----T--------GAACTTTTCAACTTTAATTTTCTTTGT-G-----AAA-----ATCATT--TGCTT--CAG 131
GTACTA----CAATCGATT---TTATT-TC-TAATTAATA-TTCGTATGGGCGCCAA----TCCCAAA-TGTATTGTGTCCACAAAGTTTCCCTTAATTTA---TTTATTTCCCAAATTCT---TTAATCAT------TTTTATGCGCCCAACTCT-----TCGTT-TC-------CCTCCTAGTTGTGCATCAG 155
GTAT----AGCATTAAATGCAGC--TT-------TTAATCGATTAAGTTAGGCCTTAG----TCTAGTTT-TGTAGCCAGAACTCTTTTTCCCT--GTTAAC---CTACACTCCA--ACATTATCTT--------TGCTTTTTCGAATCATGCCCTGCTTAT-GTT-TCGCACCCGCATTATTGCCATTT--CAG 158
GTAC--AGCACCTTTGCGTATCTTATTGCCAT-TGTAGAAACATGAAGGGGCCAACCATCCAACATTAC----CTTA--TGATTTATCCTCGTTTATCT-G--ATATCAGC------------CTATTTCATGGA-AGCCCATCTT-CCTATCTC------------TCTGTCTCGTTCACTTTGCA-------G 150int4.11

4.1
  GCUCUAC   UAAAAGCAUGCUGGGGU
  || ||||   |||  |||||  |||||
GUUGCGAUGCAAGUUGAUGUACUUCCCCA

Docking site
Dmel ACCCCTTCATGTAGTTGAACGTAGCGTTG
Dvir ACCCCTTCATGTAGTTGAAAGTAGCGTTG

4.11
    CGUUUUCUCAGUUACAUGAAUGGGGA
    |||  ||||||||||||| ||||
GUUGCGAUGCAAGUUGAUGUACUU CCCCA

4.6
   UGCAACG GCAACACUUUGUGGGGGU
   ||| |||  |||| || || ||||||
GUUGCGAUGCAAGUUGAUGUACUUCCCCA

putative acceptor site

4.1
CUUUGCACUACAUUCUUAGGCUUAGGUGU
|  |||  |   |  ||| |   ||| ||
GUUGCGAUGAAAGUUGAUGUACUUCCCCA

Supplementary Figure S5

B

C
4.4
  AGCGAAACCUAAUGGUUAUGUAGGAUU
  |    |   | |||| |||| |||  |
GUUGCGAUGCAAGUUGAUGUACUUCCCCA

4.9
 UUAUUUCUAAUUAAUAUUCGUAUGGGCGC
     || |  |||||  |   | ||| |
GUUGCGAUGAAAGUUGAUGUACUUCCC CA

4.10
UUAGUCUAGUUUUGUAGCCAGAACUCUUU
| |  ||| |||||    ||  |     |
GUUGCGAUGAAAGUUGAUGUACUUCCCCA

4.5
UAUUGUGGUUGUUAUAUUUAAGCAGCGGC
|| | | ||| |||  | || | || ||
GUUGCGAUGAAAGUUGAUGUACUUCCCCA

4.6
UAGUUUAGUUUUAACUAAUUUAACACGGGGU
|||| | |||||  | ||| ||  | |||||
GUUGCGAUGAAA  GUUGAUGUACUUCCCCA

4.11
UAUUGCCA UUGUAGAAACAUGAAGGGGC
|| ||||| || |||  |||||||||||
GUUGCGAUGAAAGUUGAUGUACUUCCCCA

int6.37 GTATATACAATTTTTTGGTTGAAGAAAGTAAGTCAGGCCCGAAATTTCAGCACTCAGAGCAGTTAGATGTGAATTGTGGTCTTTAGAGTTAAAATTGTACGTGTAACTTTGCAG 114

int9.29 GTTCTCATCCCAGCGTCTTAGTATTAAGAGAAGCTTTCGTTGATGCGGTTATGTTTTAATTTTATGCACCTTTTGTTTTACCATCACATCACTTTACCGAAACGCACATCCAG 113

6.37
CAGCACUCAGAGCAGUUAGAUGUGAAUUGU
|||| ||     |||||| ||| |||  ||
GUUGCGAUGAAAGUUGAUGUAC UUCCCCA

9.29
CAUCCCAGCG UCUUA GUAUUAAGAGAAG
|| | | ||  ||||  |||| ||| |
GUUGCGAUGAAAGUUGAUGUACUUC CCCA

E
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