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1. Insect wings are a morphological novelty 2. The wing origin debate: Tergal vs. Pleural origin 3. Potential dual origin of insect wings 4. Both WSHSs transform into wing
Insects are incredibly evolutionarily Winged insects have 3 thoracic . | Previous work in Tribolium upon Hox-induced homeotic
successful — they are the dominant clade segments: T1 (wingless), and Tergfa\l origin .hvpot.h.e5|s: castaneum suggested: transformatior_l | |
of life on this planet. This feat is often T2-T3 (winged). Attrl.butes wing origin to Tergum S 1. Wing gene-dependent tissues | HOX genes d.etermme segmental identity along
attributed to the acquisition of wings. [ expansion of dorsal (tergal) -~ ) “margin in T1 (associated with tersum | the body axis: |
> Dorsoventrally, there are three body wall ",,’ / \ l',/,//,?/;‘ \ e and ) are ”Wings” * T1: Scrprevents elytron format|c.)r.1 | |
While vertebrate wings share homology a8~ . major compartments in each A %\;“gj.(l_'l_tp < P>, < s maintained in more ancestral | - ¢ T2: “Default” state; no Hox modification in
to known structures, insect wings arose & A thoracic segment: Tergum, "\“’J\‘é:%\%‘ &= c;f“ Pe. l state = wing serial homologs elytron
independently, begging the question: (@ Vet "EANS , Sternum Attributes wing origin to “’\ i‘ | (T L Y (WSHs) * T3: Ubx controls hindwing identity
) o . , Doreal ancestral prOXimE.:ﬂ |eg " , \\-¢¢ l& \ \l‘\\\“:\ ‘ \\}‘\\\\ 2. Both WSHs contribute to W|ng RemOVing HoXx rESUItS in homEOtiC
What is the origin of this structure: — segments and the associated 7 S _pleuralplates > \\ N\ formation upon Hox-induced transformation
exite branches - 3 homeotic transformation | /7 y.. 5
It remains unclear to what degree each tissue | / S
-~ . . . -
Both hypotheses have been debated heavily for centuries, but A contributes to wing formation T1 T2 T3 A
Veriral an evo-devo approach to wing origin studies could o~ ) T (Antp) Uix be/_ALbd-A
Sternum o prOVIde NEW InSIght J elytron elytron hindwing elytron

Dual Origin “Spectrum”

5. Hox proteins are known to interact 6. Investigating the different modes Hox cofactor dependency 7. RNAi allows us to target Hox and the 8. Scr and Hth/Exd have different roles in maintaining the T1 WSHs
with cofactor complex Hth/Exd Hox genes are necessary for proper segmental identity, but the | cofactor gene hth for genetic knockdown e Y Knockdown of hth induced | B ‘i“iype)
Proper Hox function is thought to require the extent to which the cofactor complex, Hth/Exd, is necessary for Using RNA interference (RNAI) technigues, we knock down transformation in T1 at different PRrE - —
Hth/Exd cofactor complex, together acting as a individual tissue assignment has not been studied. | hth to determine what role this gene plays in the stages:
transcription factor complex to activate segment- maintenance of the WSHs. * Pupae (left): Ectopic eYFP
specific genes. We propose that among the WSHs there are tissues expression was found around
Previous work in which are Hox cofactor-dependent or —independent. Comparison to Hox RNAI or reduction (via hypomorphic one of the pleural WSHs
Drosophila melanogaster alleles) phenotypes can reveal distinct modes of action in | (trochantin) - '
suggests that Hox may act Hox Hox Here, | seek to investigate this cofactor R0 S -z W Adults Iright): Several plegral R . -
@ independently of its wing genes  dependence in each of the WSHs of: An important tool: tissues affecjced (trochantin,
@ cofactors in some tissues T1: Scr and Hth/Exd function in pull enhancer trap ST, EpTmErE)

2 line expresses EYFP
in wing tissues,

2 allowing us to track
ectopic wing tissue

#® development.

preventing elytron formation
T2: Hox-independent action of Hth/Exd
Hth/Exd T3: Ubx and Hth/Exd function in hindwing
Hox differentiation

Overall, T1 is losing its identity as

the wingless thoracic segment as it
begins to take on a phenotype that
L oal appears to be closer to that of T2. SULL eupheria hth RNAI 100 ng/ul

wing genes

These transformations appear to be
limited to the pleural WSHs,
indicating that Scr works
independently of Hth/Exd in the

9. The cofactor dependency of T3 Hox gene Ubx 11. Conclusions thus far

Ubx is the Hox gene responsible for T3 (hind)wing differentiation. Separating the functions of Hth/Exd from those of the Hox genes in each segment is a

necessary step that will reveal genetic mechanisms behind wing formation:

MS1096-GAL4: Ubx'

Previous work in Drosophila showed Hth/Exd dependence in the T3 D & * InT1, hth functions with Scr to provide pleural identity, while Scr can function without tergal WSHs.
“wing” hinge only, suggesting that Hth/Exd is important for T et Hth/Exd in tergal tissues.
distinguishing T3 proximal wing structures. Tl O\ - i i - i
‘ N In T2, hth funct!ons W!thOUt Hox mpl{t n e.Iytrc?n deyelopment. The trochantin was hth RNAi phenotype is distinctly different from
= MS1096-GAL4; UAS-hthNA' * In T3, hth functions with Ubx to provide hinge identity. : , ,
Agrawal et al., 2011 dissected out from that of Scr RNAI, and supports our hypothesis
We find that upon hth RNAI, proximal T3 sensory structures (wing hinge) are transforming at much higher | The pleural tissues are often associated with the musculature (hinge) of the wing. So far, we Ut lreeties (top), that Hth/Exd and Hox have different modes of
£ : ting that: . . . . ' ' ® T revealing sensory action in the tergal and pleural WSHs:
requencies, suggesting that. have found that hth is important in the pleuron (T1) and the wing hinge (T3), so Hth/Exd MYy — .
+ landmark T o £ d d , _ pull hth RNJIRz 1000 ng/ut, Structures unique to
dndmark proximal wing structures are cotractor- epen ent appears to be |mp0rtant in the deve]opment of Only the p|eura| WSH. dissected trochantin elvtral hinge . | . . : i d d
* landmark distal wing structures may form independently of Hth/Exd. Y 5 Tergal WSH: Scr is cotactor-independent
: : : : : (bottom).  Pleural WSHs: Scr is cofactor-dependent
_ _ . - N Across all three thoracic segments, hth functions in the proximal-most wing
A comparison to Ubx RNAi phenotype will help determine tissue-specific cofactor-dependence. truct (T1 pl 12-T3 hi ) _ |
, E - i ‘ | structures pieuron, - INgeE). Together with above ~ puid Scr RNAI 100 ng/ul “ pull Ser RNAi 1000 ng/ul
g /\/\/ - P -\ ‘\‘K pull (wild ty E-)' dissected elytral data’ this supports a -'-‘. i oo ' o | -
‘-/ P : | }}i t { i » In sum, we have been able to separate segmental cofactor-dependent and —independent = distinct segmental ’ _—
BV siiiin B | 2 , )‘\\b“ bk functions of Hox as they relate to insect wing, and thus wing origin, but further transformation from
' ~— o . i N S _‘7“ 5 investigation is still necessary. T1 to T2 in the pleural
i r~ o B | | tissues.
- > ’ —
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