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D.mel>MHE

GGATCCGCTCCCACTCATCCCCATTGGCGGCTGGGAGAGTCGTTGGGCATCCGGAAGCGGGGGCAGCCAAAAATATACCC
ACATCCCATGGATGCCATCAATTAGCATACAATTAAAAAATGCTTAAACAGGGAAATCGTCTTGGGATGCGAGTGGTTCG
GCCGCAGATGCAGCCGCAGCAGCATTTGTATCTCCAAGTGGCGGGCAGCAGATCAAAGCGACGACAACATAATTGCTGCT
TCACTTCACAGTTCTCAGGCACTTAAGATATACATATGTATGTTGCATACATATCTATTGCGAGTCCGGATCTGCAGCT

D.sim>MHE
GCTCCCACTCATCCCCATTGGCGGCTGGGAGAGTCGTTGGGCATCCGGAAGCGGGGGCAGCCAAAAATATACCCACATCC
CATGGATGCCATCAATTAGCATACAATTAAAAAATGCTTAAACAGGGARAATCGACTTGGGATGCGAGTGGTTCGGCCGCA
GATGCAGCCGCAGCCGCATTTGTATCTCCAAGTGGCGGGCAGCAGATCAAAGCGACGACAACATAATTGCTGCTTCACTT
CACAGTTCTCAGGCACTTAAGATATGTATGTTGCATACATAGCTATTGCGAGTCCGGATCTGCAGCT

D.sec>MHE
GCTCCCACTCATCCCCATTGGCGGCTGGGAGAGTCGTTGGGCATCCGGAAGCGGGGGCAGCCAAAAATATACCCACATCC
CATGGATGCCATCAATTAGCATACAATTAAAAAATGCTTAAACAGGGAAATCGACTTGGGATGCGAGTGGTTCGGCCGCA
GATGCAGCCGCAGACGCATTTGTATCTCCAAGTGGCGGGCAGCAGATCAAAGCGACGACAACATAATTGCTGCTTCACTT
CACAGTTCTCAGGCACTTAAGATATGTATGTTGCATACATAGCTATTGCGAGTCCGGATCAGCTTCCCC

D.yak>MHE
CCCACTCATCCCCCATTGGCAGCTAGGAGACTCGATGGGCATCCGGAAGCGGGGGAAGCCAAAAATATACCCACATCCCA
TGGAGGCCATCAATTAGCATACAATTAAAAAATGCTTAAACAGGGARATCGACTTGGGATGCGAGTGCTTAGGCCACAGA
TGCAGCCGCAGCCGCAACAGCATTTGTATCTCCAAGTGGCGGGCAGCAGATCARAGCGACGACAACATAATTGCTGCTTC
ACTTCACAGTTCTCAGGCACTTAAGATCTGTATGTTGCATATATAGCTGTTGCGAGTCCGGATCTGCAGC

D.ere>MHE
GATGGATAAACAACTTCTTAATGCGATGCGGCTCARAATGGCTCCCACTCATCCCCATTGGCAGCTATGGGCATTGGAGA
CTCGATGGGCATCCGGAAGCGGGGAAGCCARARATATACACACACATCCCATGGATGCCATCAATTAGCATACAATTARA
ARATGCTTAAACAGGGAAATCGACTTGGGATGCGAGTGGTTCGGCCACAGATGCAGCCGCAACAGCATTTGTATCTCCAA
GTGGCGGGCAGCAGATCAAAGCGACGACAACATAATTGCTGCTTCACTTCACAGTTCTCAGGCACTTAAGATATGTATGT
TGCATATGTACACGCATATATAGCTATTGCGAGTCCGGATCTGCAGC

D.pse>MHE
CCCATCCCCCCATTGGCAGCTGGGAAATGCATCCGGATCCAGAAATATCCCATCCCATGGAAGCAGCCATCAATTAGCATA
CAATTAAAGAATGCTTAAACAGGGAAATCAACTTGAACTGCAGCCCCCAGATGCGGCAGATACATATGTATCTGTATCTGT
ATCTGGGACTGTAAGTGGCCAACGGCTGCGGCTGGGAGCAGATCAAAGCGACGACAACATAATTGCTGCTTCACTTCACAG
TTTTCGGAGCACACTTAAGGCAGATACACACACACATACCGCATATTACATATTGTATCTGCATCTTCC

D.moj>MHE
GCCCCCTCCACTGCCACGCCTGCCAGCTGCTTCATTGAAATGACGTAGAAAAAATGAATTCAAATGTGAATCCGGAACTC
TGAGCCAAATATAGCTCAAGTCTTTGAGTATCTCTCATGGATGTAGCTCTCAGTGACAATGCAATCAATTAGCATACAAT
TAAAAAATGCTTAAACAAGGAAATCAACAGCAGCAGATGCACAGCAGACTCAGTCCATGTAGCTGATGTAGAGGATGTAT
CTGTGGTAGTAGCTGCATCTGTATCTCTACAGATGCGTCGTAAGTGGTCGCAGATCAAAGCGACGACGACAACATAATTG
CTCGTTCACTTCACAGTTTTCTGATGACTTCGACATGGCCACAGCAAACACTTAATGCTCCATATATATTTCGGCTGCAC
TGTGAGAA

D.vir>MHE
TTAATGCACCCAGCAGCCTCCCCCCGCCCTCTCCCCCTCGACACCACGCCGCAGCTGGCATTTGAAATGCCATCAGAATA
TGGTTCCGGAACTGTGCGCCAAATATAGTACAAGTATCTTTGAGTATCTCATGGATGCGCAACGGTTTTGTGACAATGCA
ATCAATTAGCATACAATTAAAAAATGCTTAAACAAGGAAATCAACTCGAGCTGCAGACGCACACACAGCCTTATTTGTAT
CTGTATCTAATGCGGGCGCAACTGTATCTGTATCTGCATCTGTATCTGTATCTCTGTCTGTGTCTGTGCAGATGCCTTGT
AAGTGGGCCGCAGATCAAAGCGACGACGACAACATAATTGCTCGTTCACTTCACAGTTTTTTGATGACTTCGACATGGCC
ACAGCAAACACTTAATGCTCCATATATTTCAGCTACACTGCAAA
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A

ProductVersion E5520 - NEBuilder High-Fidelity DNA Assembly Cloning Kit
No. of Fragments 2-3 fragments (including vector)

Construct Length less than 10 Kb

Min. Overlap 25 bp

PCR Polymerase Q5 High-Fidelity DNA Polymerase

PCR Primer Conc. 500 nM

Min. Primer Length 19 nt

Vector Digestion

Vector backbone digested with SnaB| and Nrul

Fragment Arrangement

pHD_Scarless SnaBlI
MHE5prm
DsR edpiggyBac

MHE3prm \
Nrul pHD_Scarless

Required Primers

o ligo (Uppercase = gene-specific primer) Anneals 3'Tm 3'Ta* E-rame

pHD_Scarless agtatttattatgcatttagaatacGAAGCGGAACAGAATGCCA MHE 5prm Fwd 63.5°C 62.9°C view
DsR edpiggyBac tttctagggttaaTTAAAGGACAACTCCTCAAGTG MHE5prm Rev 59.9°C 62.9°C view
MHE 5prm agttgtcctttaaTTAACCCTAGAAAGATAATCATATTG DsRedpiggyBac Fwd 55.5°C 58.5°C view
MHE 3prm tcacccattaaggtaccTTAACCCTAGAAAGATAGICTG DsRedpiggyBac Rev 55.8°C  58.5°C view
DsR edpiggyBac tttctagggttaaggtaccTTAATGGGTGAGGCGCGGA MHE 3prm Fwd 67.4°C 66.6°C view

pHD_Scarless  aattaaccaattctgaacattatcgCTGACAATTAGCCCCTGAACC MHE3prm Rev 63.6°C 66.6°C view
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TCTTTTTCCGAAGGTAACTGGCTTCAGCAGAGCGCAGATACCAAATACTGTTCTTCTAGTGTAGCCGTAGTTAGCCCACC
ACTTCAAGAACTCTGTAGCACCGCCTACATACCTCGCTCTGCTAATCCTGTTACCAGTGGCTGCTGCCAGTGGCGATAAG
TCGTGTCTTACCGGGTTGGACTCAAGACGATAGTTACCGGATAAGGCGCAGCGGTCGGGCTGAACGGGGGGTTCGTGCAC
ACAGCCCAGCTTGGAGCGAACGACCTACACCGAACTGAGATACCTACAGCGTGAGCTATGAGARAGCGCCACGCTTCCCG . R
AAGGGAGRAAAGGCGGACAGGTATCCGGTAAGCGGCAGGGTCGGAACAGGAGAGCGCACGAGGGAGCTTCCAGGGGGRAAC CONtalins Amp® gene and
GCCTGGTATCTTTATAGTCCTGTCGGGTTTCGCCACCTCTGACTTGAGCGTCGATTTTTGTGATGCTCGTCAGGGGGGCG origin of replication

pHD—Scarless GAGCCTATGGAARRACGCCAGCAACGCGGCCTTTTTACGGTTCCTGGCCTTTTGCTGGCCTTTTGCTCACATGITCTTIC of pHD-Scarless (all
CTGCGTTATCCCCTGATTCTGTGGATAACCGTATTACCGCCTTTGAGTGAGCTGATACCGCTCGCCGCAGCCGAACGACC bet Snabl
GAGCGCAGCGAGTCAGTGAGCGAGGAAGCGGAAGGCGAGAGTAGGGAACTGCCAGGCATCARACTAAGCAGAAGGCCCCT SCIUENce between
GACGGATGGCCTTTTTGCGTTTCTACAAACTCTTTCTGTGTTGTAAAACGACGGCCAGTCTTAAGCTCGGGCCCCCTGGG and Nrul)
CGGTTCTGATAACGAGTAATCGTTAATCCGCAAATAACGTAAAAACCCGCTTCGGCGGGTTTTTTTATGGGGGGAGTTTA
GGGARAAGAGCATTTGTCAGAATATTTAAGGGCGCCTGTCACTTTGCTTGATATATGAGAATTATTTAACCTTATAAATGA
GAAAAAAGCAACGCACTTTAAATAAGATACGTTGCTTTTTCGATTGATGAACACCTATAATTAAACTATTCATCTATTAT
TTATGATTTTTTGTATATACAATATTTCTAGTTTGTTAAAGAGAATTAAGAAAATAAATCTCGAAAATAATAAAGGGARAA
ATCAGTTTTTGATATCAAAATTATACATGTCAACGATAATACAAAATATAATACAAACTATAAGATGTTATCAGTATTTA
TTATGCATTTAGAATACGAAGCGGAACAGAATGCCAGAATGGTCAGAATCCTGGGACCTTCCTTTTGGCCAGGGGCCGTA
AAAAAATTGACTCGCTGCGGTGCGCGGAATATTTTTTAAATCTGACTTTCCAACAATCTCTGATCTGGGTTCGAATCGTA . . 1
AAAAAAAAGCAGAACAAAAAGCGGGCATTTTCGTCGGCAAATGATCTGTTAATGGGCCGGGCTAAAAAACTAAGTCACAA Gulde RNA Slte
AGTCACAAGGTTGTCCGGTAAATTGACCCGGTTAAGAATGTCTGTCTGTACCGAGAAGGATGCAGGACATTCAGCACTTC  GCC upstream changed
AAAGCTCCCACCGCTCGAAGGATTCCCCCGAAGATTCACACGGCTGGCGGGGGGGATCAACGTTTGATCAGAAACCGCCG

to TGC introducing a

MHE-5prm GCGGCTGTTAACGGCCACAAAAAGCAAGTGACATGCAAATTAGGCAGATTACTGCTGGCCAGCAAGGTCAGGCCGCCCTT o )
AATGGGCGTGACCGCTGGATCTACCTCCCTCCCCACCCCTGCCCTTCARCGGCARAGGAACCGACAACGGCAGCAATACG —ESPl restriction site
P C R AB ATCACCACAACCACCGATCGATCGATCGAGTGACCTTCGACCTTGCGCATTGTTATCTGCGTGCTGCGATTTTTTCTTCA

TTTTTCACAGGCCATTTGCGTGCGCTCCTGCTGTCCTTGGTGTGTCCTTTCAGCATGCGTGTCCTTTTTAGCATGCTARAA  RTS site 2 and
AATCAAGCGATCAAGAATCTGCGCGATCTTAGCCGGAATCGGGATTAGTCGTTTATGGCCCACGCCCTCAATCCTCCATA
ARACACTAAGCGCTTTCGCCTAATGTATGTATCTCTTCATATCTGGAAATCTCACTATGGGTGTGGGTGTGesTarcter 3 Mmutated to
ATCTGTATCTATATCTGTTGCTGTGATGAATAAATAACTTCTTAATGGGATGCTGCTCAAAATGGCTCCCACTCGAATTC
ATTGGCGGCTGGGAGAGTCGTTGGGCATCCGGAAGCGGGGGCAGCCAAAAATATACCCACATCCCATGGATGCCATCAAT GGCTACCGGCCTAG
TAGCATACAATTAAAARAATGCTTARACAGGGAARATCGTCTTGGGATGCGAGTGGTTCGGCCGCAGATGCAGCCGCAGCAG i eveMHEmut2,3
CATTTGTATCTCCAAGTGGCGGGCAGCAGATCAAAGCGACGACAACATAATTGCTGCTTCACTTCACAGTTCTCAGGCAC —~— ———
TTAAGATATACATATGTATGTTGCATACATATCTATTGCGAGTCCGGATCTGCAGCTTCCCCTATCGATCTTCACTAGTT
TTTGTCTGACTGACTGACTGCCGGTGGGCCCTTGAGAAGCCATGGCGCCTGCTAATTGAGATCGCGGCGATCCTTTGGAT
GCCCACTTGAGGAGTTGTCCTTTAATTAACCCTAGAAAGATAATCATATTGTGACGTACGTTAAAGATAATCATGCGTAA
AATTGACGCATGTGTTTTATCGGTCTGTATATCGAGGTTTATTTATTAATT TGAATAGATATTAAGT TTTATTATATTTA
CACTTACATACTAATAATAAATTCAACAAACAATTTATTTATGTTTATTTATT TATTAAAAAAAAACAAAAACTCAAAAT
TTCTTCTATAAAGTAACAAA (‘TTTTAG(;AT(TAATT(AATTAGAGACTAATTCAATTA( GCTAATTCAATTAGGATCC
AAGCTTATCGATTTCGAACCCTCGACC AGTATAAATAGAGGCGCTTCGTCTACGGAGCGACAATTCAATTCAAAC Contains the eye
AAGCAAAGTGAACACGTCGCTAAGCGAAAGCTAAGCAAATAAACAAGCGCAGCTGAACAAGCTAAACAATCGGCTCGARG
CCGGTCGCCACCATGGCCTCCTCCGAGGACGTCATCAAGGAGTTCATGCGCTTCAAGGTGCGCATGGAGGGCTCCGTGAA
CGG(‘CALGAGTTLGAGATLGAGGGCGAGGGCGAGGGC(‘G(‘C(‘CTA( (;A(;G(;( ACCCAGACCGCCAAGCTGAAGGTGACcA Successful homologous

5 “CTTCGCCTGGGACATCCTGTCC TCCAAGGTGTACGTGAAGCACCCC directed repair events
GACTACAAGAAGCTGTCCTTCCCCGAGG CGTGATGAACTTCGAGGACGGCGG  and piggyBac
P CR E F wmwgpu GTGACCCAGGACTCCTCCCTCCAGGACGGCTCCTTCATCTACAAGGTGAAGTTCATCGGCGTGAACTTCC
CCTCCGACGGCCCCGTAATGCAGAAGAAGACTATGGGCTGGGAGGCGTCCACCGAGCGCCTGTACCCCCGCGACGGCGTG )
CTGAAGGGCGAGATCCACAAGGCCCTGAAGCTGAAGGACGGCGGCCACTACCTGGTGGAGTTCAAGTCCATCTACATGGC arms for piggyBac
CAAGAAGCCCGTGCAGCTGCCCGGCTACTACTACGTGGACTCCAAGCTGGACATCACCTCCCACAACGAGGACTACACCA mediated excision of
TCGTGGAGCAGTACGAGCGCGCCGAGGGCCGCCACCACCTGTTCCTGTAGCGGCCGCGACTCTAGATCATAATCAGCCAT
ACCACATTTGTAGAGGTTTTACTTGCTTTAAAAAACCTCCCACACCTCCCCCTGAACCTGAAACATAAAATGAATGCAAT
TGTTGTTGTTAACTTGTTTATTGCAGCTTATAATGGTTACAAATAAAGCAATAGCATCACAAATTTCACAAATAAAGCAT
TTTTTTCACTGCATTCTAGTTGTGGTTTGTCCAAACTCATCAATGTATCTTAGATATCTATAACAAGAAAATATATATAT
AATAAGTTATCACGTAAGTAGAACATGAAATAACAATATAATTATCGTATGAGTTARATCTTAAAAGTCACGTAAAAGAT
AATCATGCGTCATTTTGACTCACGCGGTCGTTATAGT TCAAAATCAGTGACACTTACCGCATTGACAAGCACGCCTCACG
GGAGCTCCAAGCGGCGACTGAGATGTCCTAAATGCACAGCGACGGATTCGCGCTATTTAGAAAGAGAGAGCAATATTTCA
AGAATGCATGCGTCAATTTTACGCAGACTATCTTTCTAGGGTTAAGGTACCTTAATGGGTGAGGCGCGGAAGTGCAGGAC
TTCCTGGTGTCCTTGAACGACCGGAGCTGATCTAAATACGGATCCCAATTGGGATCGAAATCGGGATATGCACAACACGG
TAATGATAAGCAGGAGGATGCACTGTATCCGTACCTGAGCCCACTGATCCCCGGCAAGTCCGAGACARATCCACAAATAT Guide RNA site 1
TGTCAACTCTTTGGCTCTAATCTGAGGCCTAATCACTTCCCTGAAATGCATAATTGTGCCGCGGCTTTTGATACGCTCCT

marker for identifying

DsRedpiggyBac

transposable element

this cassette

MHE-3prm GGCGGAGAGGGAGATGAGGAAAGGATGCACGGGAACCGCAGCCAAGTGGCAGTCGAGATTGGCAAATCCGCCAGCGGACA CGG downstream changed
ATGCCCAGAGAATGGGCAACAAGTAGCGGCGARTTAGCAATCCTATCATGCTTTTATGGCCGGCCAACTCTTGCCCGCGE o oee introducing a

P C R C D ATCTCAGTTCATCCGAAGCGGGACCAGGTCCAGGTTCAAGTCGAGGTCCAGTACCCCTGCTATCCCGTCAACCCCTTTAG S
GGCGATAATCCTTCTAAATGTTTGCATTAATTTCGAGGCGTGGACGGATTAGGGCGTGCTGGCTGGGCGEAACCCGCAGe BamHl  restriction

AGAAACCGCCGAGGACACTGCACCGACTGACCTGCAGCCTACAGATCTCTGATCTTCGATCTCTAATCCTTTCGCATTTG Site
CAACTGACTTCTGCACTGGGTCCGCCCCTAATCCTTCCGCCGAGAAGGCGGCAGAGTCGCGAGGTACTGGCCCGGGGTAA
TGGGATTATCTGCGATTACCCCAGATGATCCGCAGAAAGTCAATCTGGT TCAGGGGCTAATTGTCAGCGATAATGTTCAG
AATTGGTTAATTGGTTGTAACACTGACCCCTATTTGTTTATTTTTCTAAATACATTCAAATATGTATCCGCTCATGAGAC
AATAACCCTGATAAATGCTTCAATAATATTGAAAAAGGAAGAATATGAGTATTCAACATTTCCGTGTCGCCCTTATTCCC
TTTTTTGCGGCATTTTGCCTTCCTGTTTTTGCTCACCCAGAAACGCTGGTGAAAGTAAAAGATGCTGAAGATCAGTTGGG
TGCACGAGTGGGTTACATCGAACTGGATCTCAACAGCGGTAAGATCCTTGAGAGT TTTCGCCCCGAAGAACGTTTTCCAA
TGATGAGCACTTTTAAAGTTCTGCTATGTGGCGCGGTATTATCCCGTATTGACGCCGGGCAAGAGCAACTCGGTCGCCGC
ATACACTATTCTCAGAATGACTTGGTTGAGTACTCACCAGTCACAGAAAAGCATCTTACGGATGGCATGACAGTAAGAGA ., ., . .,
ATTATGCAGTGCTGCCATAACCATGAGTGATAACACTGCGGCCAACTTACTTCTGACAACGATCGGAGGACCGAAGGAGC ©rigin of replication
TAACCGCTTTTTTGCACAACATGGGGGATCATGTAACTCGCCTTGATCGTTGGGAACCGGAGCTGAATGAAGCCATACCA of pHD-Scarless (all
AACGACGAGCGTGACACCACGATGCCTGTAGCGATGGCARCAACGTTGCGCARACTATTAACTGGCGAACTACTTACTCT  goquence between SnaBl
AGCTTCCCGGCAACAATTAATAGACTGGATGGAGGCGGATAAAGT TGCAGGACCACTTCTGCGCTCGGCCCTTCCGGCTG
GCTGGTTTATTGCTGATAAATCCGGAGCCGGTGAGCGTGGTTCTCGCGGTATCATCGCAGCGCTGGGGCCAGATGGTang  2d Nrul)
CCCTCCCGTATCGTAGTTATCTACACGACGGGGAGTCAGGCAACTATGGATGAACGAAATAGACAGATCGCTGAGATAGG
TGCCTCACTGATTAAGCATTGGTAAAAGCAGAGCATTACGCTGACT TGACGGGACGGCGCAAGCTCATGACCAAAATCCC
TTAACGTGAGTTACGCGCGCGTCGTTCCACTGAGCGTCAGACCCCGTAGAAAAGATCAAAGGATCTTCTTGAGATCCTTT
TTTTCTGCGCGTAATCTGCTGCTTGCAAACAAAAAAACCACCGCTACCAGCGGTGGTTTGTTTG

Contains Amp® gene and

pHD-Scarless
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TABLE S1: Mendelian ratio of eveM "7 or eveMtmui23 in the different genotypes shown in Figure 3.

Genotype actual expected
eveEWTICTG 71 77
eveVHEWT 45 39
Total 116 116
eveVHEMut23 |CTG 457 461
eveMHEmut23 235 231
Total 692 692
Pnt-GFP, eveM*t"T/CTG 453 481
Pnt-GFP, eveMHEWT 268 240
Total 721 721
Pnt-GFP, eveMHtmit23 |CTG 1067 1006
Pnt-GFP, eyveMHEmut23 442%* 503
Total 1509 1509
Pnt-GFP, eveMtWT/CTG or yant4, eve"t"WT/CTG 338 367
Pnt-GFP, eveMMtWT/ yanf443, eyeMHEWT 213 184
Total 551 551
Pnt-GFP, eveMHEmut23 [CTG or yant*3, eveMHEmut23 |CTG 502 499
Pnt-GFP, eveMHEmut23 [yqntRa4s e\ eMHEMuL23 246 249
Total 748 748

*This lower survival of Pnt-GFF, eve*m23 js found significant by chi-square analysis (p=0.000865)




