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639  Figures and legends
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641 Figure 1. D. sechellia is a M. citrifolia specialist endemic to an equatorial island
642 archipelago.

643 A. Host preferences of D. melanogaster and D. sechellia. B. A map of the Seychelles
644  archipelago with specific coordinates of wild D. sechellia strain collection sites on three
645 islands marked with red flags (Mahé Island coordinates: 4.69424°S, 55.46580° E, Aride
646 Island coordinates: 4.21423° S, 55.66555° E, and Praslin Island coordinates: 4.33340° S,
647 55.74180°E). Upper-right inset shows the location of the Seychelles on the eastern
648 hemisphere. The maps were generated using Generic Mapping Tools (GMT) version 6.6.0
649 (Wesseletal 2019).
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651 Figure 2. D. sechellia display strong olfactory preference for noni in short-range
652 olfactory and oviposition assays.

653 A. Schematic of the short-range olfactory preference assay.

654  B. Short-range olfactory preference of wild and laboratory D. sechellia strains and D.
655 melanogaster Canton-S (CS). All D. sechellia strains displayed a significant preference for
656 noni juice over apple cider vinegar (all p < 0.01, Wilcoxon test), while CS displayed no
657  significant preference. Sample sizes: 07 (28), 28 (28), P7611 (31), P7621 (29), A3F311 (30),
658 A3312(30), M1311 (26), and CS (28).

659 C. Schematic of the single-fly oviposition preference assay.

660 D. Single-fly oviposition preference for the same strains. Point size is scaled by the total
661 number of eggs laid per female. All D. sechellia strains displayed a significant preference for
662 noni juice over apple cider vinegar (all p < 0.01, Wilcoxon test), while CS displayed a
663  significant preference for apple cider vinegar (p < 0.001, Wilcoxon test). Sample sizes: 07
664  (40), 28 (39), P7611 (37), P7621 (37), A3F311 (30), A3312 (30), M1311 (36), and CS (34).

665 For panels B and D, letters above boxplots indicate pairwise significant differences (all p <
666  0.01, Wilcoxon test followed by Bonferroni correction).

667
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668

669 Figure 3. Olfactory sensory neuron population expansion and contraction in D.
670 sechellia.

671 A. Left: example images of I[r75b OSNs in ac3l sensilla of the third antennal segment of
672 laboratory D. sechellia (07), wild D. sechellia (P7612), and D. melanogaster (CS). Right:
673 quantifications of Ir75b OSNs in laboratory D. sechellia (07), D. melanogaster (CS), and three
674  wild D. sechellia strains, one from each island (P7612, A3312, M1311).

675  B. Left: example images of Or85b OSNs in ab3 sensilla for the same strains as in panel A.
676 Right: quantifications of Or85b OSNs for the same strains as in panel A.

677 C. Left: example images of Or10a and Or42b OSNs labelled in ab1 sensilla for the same
678 strains as in panel A. Right: quantifications of Or10a and Or42b OSNs for the same strains
679 aspanelsA.

680 For A-C, letters above boxplots indicate pairwise significant differences (all p < 0.05,
681 Wilcoxon test followed by Bonferroni correction).10 antennae were imaged and quantified
682  for each sensillum type per strain.
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685  Figure 4. D. sechellia adult females display strong resistance to the noni toxin octanoic
686 acid.

687  A.Photographs of a single replicate of laboratory D. sechellia (07) and D. melanogaster (CS)
688  strains following 60 min of exposure to pure octanoic acid.

689  B. Cumulative survival probabilities (mean proportion of living flies across all replicates) of
690 laboratory D. sechellia, wild D. sechellia, and D. melanogaster CS is shown for 5 min
691 increments over a 60-min exposure duration.

692 C. Final survival probability (proportion of living flies after 60 min of exposure to octanoic
693 acid) for each replicate is shown for wild and laboratory D. sechellia strains and D.
694 melanogaster. Letters above boxplots indicate pairwise significant differences (all p < 0.05,
695  Wilcoxon test followed by Bonferroni correction). Sample sizes: 07 (14), 28 (13), P7611 (10),
696 P7621(11), A3F311(11), A3312(11), M1311 (10), and CS (12).

697
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699 Figure 5. D. sechellia \ay fewer, larger eggs, and display a reduced ovariole number
700 compared to D. melanogaster.

701 A. The total eggs laid per female in a 24-h period is shown for laboratory D. sechellia, wild D.
702  sechellia, and D. melanogaster CS. Total eggs laid per female was obtained from the
703  experiments shown in panels 2C-D.
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B. The volume of individual eggs for the same strains as panel A. Sample sizes: 07 (30), 28
(30), P7611 (32), P7621 (38), A3F311 (29), A3312 (37), M1311 (36), and CS (30).

C. The mean number of ovarioles per ovary for individual adult female flies is shown for the
same strains as panels A and B. Sample sizes: 07 (10), 28 (10), P7611 (10), P7621 (10),
A3F311 (9), A3312(9), M1311 (10), and CS (10).

For A-C, letters above boxplots indicate pairwise significant differences (all p < 0.05,

Wilcoxon test followed by Bonferroni correction).
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Figure 6. D. sechellia displays reduced circadian plasticity during long days.

A. Maximum normalized average activity plots for laboratory D. sechellia, wild D. sechellia,
and D. melanogaster CS under a 12:12 h photoperiod.

B. Mean evening peak time for the last 4 days of a 7-day period under 12:12 h photoperiod
conditions is shown for individual flies for the same strains as panel A. Sample sizes for
panels Aand B: 07 (21), 28 (28), P7611 (29), P7621 (28), A3F311 (24), A3312 (27), M1311 (26),
and CS (24).

C. Maximum normalized average activity plots for the same strains as panels A and B under
a 12:12 h photoperiod.
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722  D. Mean evening peak time for the last 4 days of a 7-day period under 16:8 h photoperiod
723  conditions is shown for individual flies for the same strains as panels A-C. Sample sizes for
724  panels C and D: 07 (23), 28 (16), P7611 (34), P7621 (37), A3F311 (36), A3312 (29), M1311
725 (25), and CS (22).

726  For A and C, histograms display maximum normalized activity of flies in 30-min bins across
727  a24-h period. Error bars denote standard error of the mean. Grey and yellow bars along the
728  x-axis represent lights-off and lights-on in the incubator, respectively. Vertical dashed lines
729 represent the average evening peak time.

730 For B and D, letters above boxplots indicate pairwise significant differences (all p < 0.05,
731 Wilcoxon test followed by Bonferroni correction).
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734  Supplemental Figure 1. D. sechellia adult males display strong resistance to the noni
735  toxin octanoic acid.

736  A. Cumulative survival probabilities (mean proportion of living flies across all replicates) of
737 laboratory D. sechellia, wild D. sechellia, and D. melanogaster CS is shown for 5-min
738 increments over a 60-min exposure duration.

739  B. Final survival probability (proportion of living flies after 60 min of exposure to octanoic
740 acid, y-axis) for each replicate is shown for wild and laboratory D. sechellia strains and D.
741 melanogaster (x-axis). Letters above boxplots indicate pairwise significant differences (all p
742 < 0.05, Wilcoxon test followed by Bonferroni correction). Sample sizes: 07 (10), 28 (10),
743  P7611(10), P7621 (10), ASF311 (10), A3312 (11), M1311 (10), and CS (10).

27


https://doi.org/10.64898/2026.01.26.701819
http://creativecommons.org/licenses/by-nd/4.0/

bioRxiv preprint doi: https://doi.org/10.64898/2026.01.26.7018109; this version posted January 27, 2026. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made
available under aCC-BY-ND 4.0 International license.

AB AB BC AB AB AB A C

—~ 100

=

B

a 75

o

©

=

8 50 ,‘
[72] ®
Q

T 2
@ %
o Q\ & e

s A ¢ ,; =
A L i g S S b

gl ® AN AN AN AL AN S

745  Supplemental Figure 2. Percent of flies not trapped during short-range olfactory trap
746  assay. The percent of flies that were found in neither the noni juice nor apple cider vinegar
747  trap for each replicate for laboratory D. sechellia, wild D. sechellia, and D. melanogaster CS.
748  Bar plots represent mean values and error bars denote standard error of the mean. Letters
749  above boxplots indicate pairwise significant differences (all p <0.05, Wilcoxon test followed
750 by Bonferroni correction). Sample sizes are provided in Figure 2 legend.
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753  Supplemental Figure 3. Egg volume quantified by a second observer confirms D.
754  sechellia lays larger eggs than D. melanogaster. The volume of individual eggs is
755 displayed for laboratory D. sechellia, wild D. sechellia, and D. melanogaster CS. Letters
756  above boxplots indicate pairwise significant differences (all p <0.05, Wilcoxon test followed
757  byBonferronicorrection). Sample sizes: 07 (30), 28 (30), P7611 (35), P7621 (41), A3SF311 (28),
758 A3312(40), M1311 (30), and CS (25).
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