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Fig. S1. Legs are not affected by changes in vg expression (A) Wing and tibia

phenotypes of D. melanogaster flies expressing a vgRNAI under the control of

ms1096Gal4 or nubGal4 compared to the corresponding controls (ms1096>+ or

nub>+, respectively). P/D lengths in wings and tibias were taken to determine

wing/tibia scaling relationships in Fig. 2, S2, 4, S4 (red lines). (B) Quantification of

tibia and wing P/D lengths of the genotypes shown in A. Mutants (red bars)

correspond to the vgRNAI-expressing flies. Statistical comparisons correspond to

Student t-tests. ***=p-value<0.001, ns = not statistically significant (p-value>0.05).
ms1096>vgRNAI, n= 13; ms1096>+, n= 10; nub>vgRNAI, n= 9; nub>+, n=7.
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Fig. S2. Wing-to-tibia scaling relationships reveal a reduction of wing size in
D. virilis males. (A) P/D trait measures in Drosophila species. Average length of
left/right wings and fore tibias, as well as thorax measures are represented for
each male flies. Right panel shows the body parts average ratios (species vs. D.
melanogaster) for each measured trait. D. melanogaster n= 60, D. simulans n=30,
D. ananassae n=58, D. virilis n=34. (B) Wing-to-tibia static scaling relationships
fitted using model Il of regression (SMA) in male Drosophila. Red, blue, green and
purple dots correspond to D. melanogaster, D. simulans, D. ananassae and D.
virilis respectively. (C) Predicted slope of wing-tibia scaling relationship for each
Drosophila species. (D) Predicted intercept of wing-tibia scaling relationship for
each Drosophila species. The predicted intercept value was obtained through SMA
adjusted to the median log(tibia) of all species (dotted line in panel B). Error bars
are 95% confidence intervals. The experiment was replicated two times in the
laboratory. D. melanogaster, n=215; D. simulans, n=112; D. ananassae, n=195; D.
virilis, n=179. T=thorax; FT=fore tibia; W=wing.
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Fig. S3. Molecular confirmation of the vg® replacement. (A) Size of
amplification products used for the identification of the vg<F replacement are shown
in the colored lines. Primers and the sense that were used are indicated with black
arrows. (B) Amplification products in wild type, vg?cP™/+, and vg<EP " vgEPY" flies.
We used oligos 41 and 53 (see Table S1) for the evaluation of the Recombinant
(Rec) and/or the wild-type (WT) product; oligos 41 and 20 (see Table S1) were
used for the identification of the Recombinant Left homologous Arm (Rec-LHA);
oligos 23 and 53 (see Table S1) were used for the amplification of the
Recombinant Right Homologous Arm (RecRHA); vg?tPm®/+, and vg<EPV"gREPYT
were evaluated with oligos 41 and, 44 or 47 (see Table S1), respectively. At the
bottom panels, evidence of fluorescent eyes is shown as a confirmation that the

DsRed marker is present.
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Fig. S4. D. virilis vg®F replacement into D. melanogaster results in allometric
changes in males. (A) Proximal-distal trait measures in Drosophila species (D.

QEDmeI QEDVII’) Average

melanogaster, D.virilis) and CRISPR/Cas9 mutants (vg
length of left/right wings and fore tibias are represented for each male flies. (B)

Wing-to-tibia static static relationships fitted using model Il of regression (SMA).
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Yellow and blue lines and dots correspond to HDR replacements using vg?cP™®

and VgQEDVir

respectively. Red and purple lines and dots show the scaling
relationship in D. melanogaster and D. virilis wild type animals respectively. (C)
Predicted slope of wing-tibia scaling relationship for D. melanogaster, D. virilis, and
the CRISPR/Cas9 edited stocks. (D) Predicted intercept of wing-tibia scaling
relationship for D. melanogaster, D. virilis, and the CRISPR/Cas9 edited stocks.
The predicted intercept value was obtained through SMA adjusted to the overall
median log(tibia size) of D. melanogaster, D. virilis and CRISPR/Cas9 stocks
(dotted line in panel B). Error bars are 95% confidence intervals. D. melanogaster,

n= 215; vg®¥P™ n=118; vg?=P"" n=59’ D. virilis, n=179.

C
O
-

©

&

=
i)
£

>

(-

O
+

C

()

&
9

(@

Q.

35
(V]

[ ]

>

()]
ke!
9O
o
©
o

C

()
£

=

()

Q.

X
Lol
G—

o
©

C

.

>

O
S



Journal of Experimental Biology: doi:10.1242/jeb.244692: Supplementary information

10 0 0 40 50 o n 330 40 350 1050
- - R R e I - - B | e .- .- I - |- A - |- A B | - . - |- A - | ! |
D. melanogaster 1 1 D. melanogaster 247 ACTTGATETAGAAT  CETCHTAGAGGATAGGATEBTTTTCTETGTGCA 204 g""_e‘ag"ﬂ““sm ?ﬁﬁ Qﬁ Qﬁg 2 ;gg
D. simuians 1 1 D. simulans 247 ACTTGATHTAGAAT GETCATAGAGGATHAGGTTAGTTTTCTETGTGCA 204 B e o5 acC AACHAE oo
D. ananassae 1 1 D. ananassae 64 CCTTA CGGGCC ATAABRTACCGTCTHGTGTAAGCCTCTTEATTAGG 109 D. virilis 993 CA cTTETE 1041
D. virilis 1 GATACACTCACAACGCATTGCATGGCACACACACACACACACACACACAC 50 D. virilis 500 ATCAGCAMCGCAGTCAANMTCHGGTGCAACHTCAT THBGCCGGCHG  Goa 547 . vil
1070 1080 1090 1100
| BT T SO SO S 50 s s [ ! ! I i ! [
D. melanogaster 1 1 ! ! ! ! ! ! ! ! ! ! D. melanogaster 753 A cc TE@GAacCT, GTECT EeTEEG 304
D meiane ] 1 D. melanogaster 295 GGECCGCACTHTGCEHCHACGCTGGCGATCGAARGTTAT GGTCATAN 343 D. simulans 740 A ccac. ATceTEBAGCCT ot BoTBEG 790
D'S'""' ns ] ] D. simulans 295 GGAACGCACTATGCGICAACGCTGGCGATCGAABCTTAT GGTCATAA 343 D ananassae 567 A GeTOTTATCCTIBAGCA THCAGCA THCAARA TBBAA 616
. ananassae D.ananassae 110 CCAGGAGGTGAAAGGIGAA ACAGGTACTGCGGETT T CTTTTGAA 155 . virili
D. virilis 51 ACACACACACATTGACACACACAGGCTGAGTGGCACGCTTGCACTTTCAG 100 D. virilis 545 AGHMTCAGGTGMAAGEMCEGCGGCCATCAGCTAGHAGCAGHABCAATTGTE 507 D. virilis 1042 G GGACTCTATTCHEAATGCEACACCCRACCHGCIEAG 1090
1120 1130 1140 1150
. 1 w . o . o 1 510 520 530 510 6350 . | S R L . |-
T Bt L BN a I ANl UL R el I Ry | D. mefanogaster 804 [ATCCTCAAA ACjccTC 849
D. meia ter 1 1
D,m ;nuas r ! ! D. melanogaster 344 ATEGCCACBCTCTCTTEATHAGGCCAAARNGGTGAMAGGGGGG ACHGG 391 D. simulans 790 ATCCTCAAA ACTCCTC 835
D ananassac 1 1 D anmassee 155 GCBG ATBCTGATGABGAMAAAAAAAANBAGACRAAAAAAATAAGHAR 205 Do T ShecBerscrondcoasRacas e
o .. ananassae
D. virilis 101 TTGTTGTGGCTTCTGTTCTGGCTCTTAAAATATCGTCGACATCGCCCTAA 150 D. virilis 508 GCETGTGCBGCTTTCGET THGAATTCCGAGTGCCAGCATGAAAGTGARMAA 54T D virihs 1091 AAGCEICAACAGCCCGGANGGGC a0
170
160 70 %0 190 200 660 70 680 690 700 . L
A B L T I - -l R - 1 e [ T | e FR N R P B | D. melanogaster 850 c
D. melanogaster 1 1 D. melanogaster 392 TAGEGCGECTTTCGCTTTTEEAGCEGCTGGCGAAAGTG GC  TAA 439 D. simulans 236 C
D. simulans 1 1 D. simulans 302 TAGEGCGECTTTCGCTTTTGAAGCEGCTGGCNGAAABTG GC - - TAA 439 D. ananassae 667 TC
D.ananassae 1 1 D.ananassae 204 AAATAAAGACTGAAAGACTGAAACETCTT TIGAAAGTG GCAGCAG 252 D. virilis 1141 T
D. virilis 151 AGATGTGGCTGGCCCGAGACGACGTCCTCAGCTGCAGCCTTCAGTTGTGC 200 D. vitilis 548 CCGHGTABGCGACGCGG GGGEAGAGAACGTCBCC CTT. TGC 694
1210 1220 1230 1240 1250
210 220 230 240 250 710 720 730 740 750 1 1 | | | | 1 1 |
B T I I N T T T O AU B Y SO | D.melanogaster 899 GTAMCTCETGCCEETCAATTGEMGETGCT 923
D. melanogaster 1 GGA 3 D. melanogaster 440 TEAAGG TGCHGAG GHEANA WcT GCAGEC 485 D. simulans 835 GTAMCTCETGCCBETCAATTGEAGEGGCT 914
D. simuians 1 GGA 3 D. simulans 440 ETEAAGGAGETGGAGAG GAAATA [FCT GCAGC 435 D.ananassae 717 GTA TGCTGETCAATTGEAAMCTTTACCCCATTGGTTTGCTATTTT 763
D.ananassae 1 1 D.ananassae 253 ECBCAGTAGCTAAMAAATARNAANA WcT GCAGET 209 D. virilis 1130 CAG GECAGTBECAGTCCCEAGHCCCCAGTTGCAGT 1225
D. viritis 201 CTCGTTGCCTGTTTTCGGTTTTGTGGCACTTTCATATGATATTCGAATGC 250 D. virilis 695 EABcGcTGEECGCAMAacTGCcAACHGETGE ATGCETGG 744
260 n 280 30 300 T60 770 T80 T80 800
| | | 1 1 1 | | I 1 1 | 1 I | 1 D. melanogaster 928 928
D. mefanogaster 4 TACAAGTGCAAGGACACACGGAAAAATATTATGCTCTAATGGAAGTTAGA 53 436 Ac@eccT c GEAN s35 D. simulans a14 914
D. simuians 4 TACAAGTGCAGGGACACACGGAAAAATATTGTGCTCTAAAGGAAATTAGA 53 486 ACBGCCT, c GEAA 535 D.ananassae 784 T 764
D. ananassae 1 1 300 ACBGTTT c GEAA 349 D. virilis 1225 1225
D. virilis 251 TACGAGTATTTAATTAGATGCTCGAAGAATTCGATTTAAAATTCCTTGGC 300 745 TGEICCGC T ABTA To4
30 20 330 40 350 810 820 30 340 850
I I I 1 1 1 I I 1 I 1 | I 1 | 1 | 1
D.meianogaster 54 ACAATTTA GATTTCACTTCAATAACAAAATAAAAACTTAATACAAAAA 101 D. melanogaster 536 GGAT TEHcBEcTTc TEGCHMCTGGTACBBGAAAA 573
D. simulans 54 ACAATTTA  -GATTTTACTTTAAAAACAAAATAAAAAGAGAAAGTGCACT 101 D. simulans 538 GGAT TGACGACTTC TGGCTICTGATAC AAAA 572
D.ananassae 1 1 D.ananassae 350 GCGTTGGGAT GTBATBATBATGGT TECTERGCTTTTC TTTT 394
D. virilis 301 ACCCGCCGCTGGCGCAGATGCAAGACCCGCGCACCCGCCCGAACCCTAAA 350 D. virilis 795 ACGCTGAAGATGGCGACGATEBATGATGACGACTHTTTGCCABBCTTCG 844
360 k(] 380 390 400 860 870 880 890 200
L P T R B S U e B R B A B |
D.mefanogaster 102 TTATATTAATTATATCCTA - GACAAGTAATAAACTTAAAAAAATAGTTT 148 D. melanogaster 574 AAAAGEICECECEEICHET G cccGTATCCHGTETTCHGTATCEICABC 821
D. simulans 102 AAATATAAGTAACATACTT - T CAAAAAATAG - TTTAAAGCATAGTTT 146 D. simulans 573 AAAAGGCACBCGECAT G CCAGTATTCAGTAACECABC 613
D.ananassae 1 1 D.ananassae 395 TGGTTGCAAGT T c G GCAAGAATAAGGAGGEATEA 435
D. viritis 381 CAGCACTAAATTCAACTTGCCTGCCGTTCGCTCCCATTTGGGTAACGCGC 400 D. virilis 845 CAGCTGAATEGEGCACECGG CGCTAACCAMCCAACCAAGTCAEAAGC 894
a0 20 430 a0 450 310 920 930 350
| | | ] I 1 I | | I N [ I A N | J T T P |
D. mefanogaster 150 AAA GCATCGATTGTACTTTGTCGTTTCTAAMTGHAACTCECEATAGT 196 D.melanogaster 522 CGCACEAGCACCAT CATECGCATCCTEMTCETCATCCTCATTCTCAT 671
D. simuians 147 CAATATATAAGGATTATACTTIGTTCGTTTCGAATAGAAACTCACTAAAGT 198 D. simulans 614 CGCACEATCGCCAT CATECGCATCCTEATA TCAT 651
D.ananassae 1 GAMACAGA GWGTGGT 16 D.ananassae 436 GGAGAEGAGGCATC GEGGCATC GC GAAT 469
D. viritis 401 TATCCTATTGCAGATGTGGATGGGTTTGTGGTCHAAMAGGACKCTGGCAG 450 D. virilis 895 CA GTEAGCCACAT CAGEATTCAAGGEACAETCACAACGTGCCGGGC 943
460 40 480 430 500 960 970 380 990 1000
1 I I I 1 1 I | | | | | | 1 | | | I | 1
D. mefanogaster 197 [MTAAGCAAGATHAAACTGCTGTTGAGTCGATTTTAGTTBAATACTCCAR 248 D.melanogaster 572 CGTCATEMGEATEEA TGGEABACTCGCEANEG CGGEICAAA TEG 721
D. simulans 197 MTAAACGAGATACAACTACTGTTGATTTGATTTTAGTTIGAATACTCTAN 246 D. simulans 652 CGTCATCAGEATBCATGGEAEACTCGCEAALG CGGECAAA TEG 701
D.ananassae 17 CTAGGCCCTTATACT - CCAAGGATGCAGTTCTT CCIGBGGCGATCTAT 63 D.ananassae 470 CATCATEATEATGBEATGGEAGACTCGCEAALG CGGECAAA TEG 519
D. virilis 451 [GACAGTGGACATGGTCAGTGTGTGGCCAGGGTCG TGEGATCGGCGC T 499 D. virilis 944 TACTCGEAAETCBEGACTEGEGACTCGEGART aagltTec GEa 992

Fig. S5. Multiple alignment of QE sequences in Drosophila species. Sequences obtained from local alignments using the Smith—Waterman
algorithm were processed in Clustal Omega for multiple alignment. Conserved bases in the four species are highlighted in pink.
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Table S1. Oligonucleotides

N° | Oligo name Sequence

2 QE3’ GCTATTTCTAGCTCTAAAACTTATGTGTAATGGAGCTCCCGACGTTAAATTGAAAATAGGTC

3 TEA2 GGAAAGATATCCGGGTGAACTTCGCAGTATGGTGATTCGATTCGTTTTAGAGCTAGAAATAGCAAG
20 | mCherry-R CTTGGTCACCTTCAGCTTGG

23 | DsRed1C Forward GGACATCACCTCCCACAACG

41 | RecDspF GCCGCATAGATTCCTCATTACG

44 Q Es p R CATTCACTCACTCGCTCAGCTG

47 | QEvirR GATTTGGCGACGATTCTCTGC

53 Outside Screening R | CGATCGGGCGATCGACTCAC

352 | M13 Forward TGTAAAACGACGGCCAGT

596 | pCFD4 upstream seq | TAGTCCCATCATTGGCATGGTAGGTACCCG

835 | pBR322 fwd CAGCTCGAGGCTCTTCCGTCAATCG
836 | pBR322 rev CTAGCATGCAAGAATTCCACCTGC
837 | DsRed fwd CGGCCGCGGACATATGCACACCTG
838 | DsRed rev TGGAGATCTTTACTAGTGCTCTTC

839 | DMLHA2/pBR322 fwd | GTGGAATTCTTGCATGCTAGGCCACTCGCTTGTTCTTTCGATTTC

840 | DmMLHA2/DsRed rev | TGTGCATATGTCCGCGGCCGTCGAATCACCATACTGCATTTGGTG

841 | DmRHA1/DsRed fwd AGCACTAGTAAAGATCTCCATAATGGAGATGTCTTGCTCCCGGC

842 | DMRHAL/pBR322 rev | GACGGAAGAGCCTCGAGCTGCCTACAAGCAGATATCCGATTGG

843 | DmLHA2 rev TCGAATCACCATACTGCATTTGGTG

844 | Dmel /V|rQE fwd AATGCAGTATGGTGATTCGACTAGTTGGAATGTGCTAT
845 | Dmel QE rev TGTGCATATGTCCGCGGCCGTGTGTAATGGAGCTCCC
846 DVirQE rev TGTGCATATGTCCGCGGCCGAGTGTAATGGAGCTCTG
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