ESM 3: SUPPLEMENTARY FIGURES AND LEGENDS

Expression data:

S1 — Ubiquitous expression/no expression
S2 — Ubiquitous expression/no expression
S3 — Expression exd-1, whole mount

S4 — Expression exd-2, whole mount

Alignments:
S5 — caudal

S6 —exd-1
S7 —exd-2
S8 — Fs(2)Ket
S9 —sog

Phylogenetic trees:

S10 —Art8 p.11
S11 —btd p.12
S12 —CalpA p.13
S13 —cas p.14
S14 — chinmo p.15
S15-cnc p.16
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S17 - CtBP p.18
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S27 — E(2) p.28
$28 — Fas2 p.29
S29 — FOX (croc, slp) p.30
S30 — Fs(2)Ket p.31
S31—gsb / prd p.32
S32—-h p.33
S33-hb p.34
S34 — hkb p.35
S35 —ind p.36
S36 —klu p.37
S37 —kn /col p.38

S38 —Kr p.39

p.02
p.03
p.04
p.05

p.06
p.07
p.08
p.09
p.10

S39 —lbe
S40 - 1(1)sc
S41 — maf-S
S42 — Med
S43 - MED19
S44 — noc
S45 — nub
S46 — otu
S47 — ovo
S48 — Pc
S49 — pho
S50 — php
S51 — PsGEF
S52 —repo
S53 —rept
S54 —run
S55 —sens
S56 — Ser
S57 — Sfmbt
S58 —sog
$59 — Su(var)3-3
S60 —tll
S61 — trx
S62 — twi
S63 —vnd
S64 — vri
S65 — wvl
S66 —wg

p.40
p.41
p.42
p.43
p.44
p.45
p.46
p.47
p.48
p.49
p.50
p.51
p.52
p.53
p.54
p.55
p.56
p.57
p.58
p.59
p.60
p.61
p.62
p.63
p.64
p.65
p.66
p.67



CtBP b CtBP c

460 st9 Locus_1_ ~ st11 Locus_ 14442 st8

de d e al
P
& L1
| Locus st9 Locus 15237

9632 pan st 10
f dl f d g Dr ¢ Dr Dr
L1
l' L
Locus 32713 st 8 Locus 32713 st 10 Locus_17634 st 10 Locus_ Locus 28432 st9

h' i

.)1 il Sp1 J"S |
Locus_28432 st 10 Locus 1_97552 st8 Locu: 552  st11 Locus 27143 st9 @‘ st10
k E(z) k' E(z)!F lFas2 I Fas2 m h
P
L

st9 Locus 8 st 12 Locus_23706 st9 iy

2 ‘_@o

h n hkb n
lI L
d Locus st19 Locus_26294

Locus_81

Locus_1_1231ﬁ

A S

(L]

Locus_1_123107 st 11 Locus_2680 st8

Figure S1. Ubiquitous expression / no expression I. Gene names are shown in upper right-hand
corner, corresponding transcriptomic locus shown in lower left-hand corner, stage indicated in lower
right-hand corner. All embryos are shown with anterior to the top, except for i’, which is a half-lateral
view with focus on the pedipalp. Abbreviations: Ch = chelicera, Pp = pedipalp, L = walking leg, O =
opisthosomal segment.
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Figure S2. Ubiquitous expression / no expression ll. Gene names are shown in upper right-hand
corner, corresponding transcriptomic locus shown in lower left-hand corner, stage indicated in lower
right-hand corner. All embryos are shown with anterior to the top, except for for i’, which is a lateral
view with anterior to the right. Abbreviations: Ch = chelicera, Pp = pedipalp, L = walking leg, O =
opisthosomal segment.
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Figure S3. Expression of exd-1. Gene name is shown in upper right-hand corner, stage indicated in
lower right-hand corner. All embryos are shown with anterior to the top, except for a’, b, and d’,
which are half-lateral views with focus on the appendages. Black arrowheads point to expression at
the base of the appendages, including the opisthosomal limb buds, and expression at a comparable
(serially homologous?) location in the remaining opisthosomal segments. The white arrowheads in b,
¢ point to expression in the labrum. The white arrowheads in b', c' denotes the medial expression
ring in the legs and pedipalps. The red arrowhead points to expression in the distal portion of the
pedipalp. Abbreviations: Ch = chelicera, Pp = pedipalp, L = walking leg, O = opisthosomal segment.



Figure S4. Expression of exd-2. Gene name is shown in upper right-hand corner, stage indicated in
lower right-hand corner. All embryos are shown with anterior to the top, except for b’, d’, and €’,
which are half-lateral views with focus on the appendages. The white arrowheads point to expression
in the chelicera and/or the pedipalp base. The black arrowhead in a' denotes faint expression near
the base of the appendages. Black arrowheads in b', c', d, d', e' point to the ring-shaped expression
domain in the legs and pedipalps. The grey and red arrowheads in c, d, e denote expression at the
anterior rim of the germ band anterior to the labrum (grey arrowheads) and the head lobes (red
arrowheads). The red arrowhead in e' points to fainter expression ring in the pedipalps.
Abbreviations: Ch = chelicera, Pp = pedipalp, L = walking leg, O = opisthosomal segment.
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Figure S5. Alignment of the three short translated transcriptomic sequences found for caudal with
the published Caudal sequence.
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Figure S6. Alignment of short transcriptomic exd sequences with the predicted sequence for exd-1.
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Figure S7. Alignment of short transcriptomic exd sequences with the predicted sequence of exd-2.
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Figure S8. Alignment of short translated Fs(2)Ket sequences with the predicted Fs(2)Ket sequence.
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determined by MrBayes.
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Figure S11. Bayesian phylogenetic tree of btd. Sequence used for the initial BLAST search is marked
with a star, Homologous Parasteatoda sequences marked with green box, other, non-homologous
Parasteatoda sequences marked with grey box. Branch labels indicate posterior probability as
determined by MrBayes.
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1o 035646 Calpain 6 - Mus musculus
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XP_005815669 PREDICTED: Calpain 7 - iphophorus maculatus.

XP_007574763 PREDICTED: Calpain 7 - Poecilia formosa

XP_008429062 PREDICTED: Calpain 7 - Poccilareculata
XP_008295156 PREDICTED: Calpain 7 - Stegastos pariius
XP_007857865 PREDICTED: Galpain 7 - Gallothinchus il
(Q0R158 Galpain 7 - Mus musculus

AOFKGT Calpain 7 - Sus scrofa

QOYBWS Calpain 7 - Homo sapiens

Figure S12. Bayesian phylogenetic tree of CalpA. Sequence used for the initial BLAST search is
marked with a star, Homologous Parasteatoda sequences marked with green box, other, non-
homologous Parasteatoda sequences marked with grey box. Branch labels indicate posterior
probability as determined by MrBayes.
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¥P_013396692 PREDICTED: Zinc fnger potein ZXDC-ike - Lingula anatina
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QBCBV1 Zinc finger protein 2XDC - Mus musculus
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100 o8t cinke

XP_008592932 PREDICTED: Zinc finger Xlinked protein XD8 - Galeopterus variegatus

XP_010622459 PREDICTED: DB, partal - F

Figure S13. Bayesian phylogenetic tree of cas. Sequence used for the initial BLAST search is marked
with a star, Homologous Parasteatoda sequences marked with green box, other, non-homologous
Parasteatoda sequences marked with grey box. Branch labels indicate posterior probability as
determined by MrBayes.
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Figure S14. Bayesian phylogenetic tree of chinmo. Sequence used for the initial BLAST search is
marked with a star, Homologous Parasteatoda sequences marked with green box, other, non-
homologous Parasteatoda sequences marked with grey box. Branch labels indicate posterior
probability as determined by MrBayes.
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L 100 ) 014278715 PREDICTED: Transcription factor MafAike - Halyomorpha halys
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© 90889 Transcription factor MafG - Gallus gallus
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100 ’ o127 Transcription factor Mafk - Mus musculus.
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Q90595 Transcription factor MafF - Gallus gallus.
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0s

Figure S15. Bayesian phylogenetic tree of cnc. Sequence used for the initial BLAST search is marked
with a star, Homologous Parasteatoda sequences marked with green box, other, non-homologous
Parasteatoda sequences marked with grey box. Branch labels indicate posterior probability as

determined by MrBayes.
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Figure S16. Bayesian phylogenetic tree of cpo. Sequence used for the initial BLAST search is marked
with a star, Homologous Parasteatoda sequences marked with green box, other, non-homologous
Parasteatoda sequences marked with grey box. Branch labels indicate posterior probability as

determined by MrBayes.
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200 XP_013402731 Lingula anatina

Xp_795648 purpuratus
] XP_007428952 Python bivitatus
61753 D-3-Phosphoglycerate dehyclrogenase 3 PGDHATO - Mus musculus.
= 008651 D-3-Phosphoglycerate dehyrogenase -Rattus norvegicus
QBOHD7 3PGDH - Macaca
B1- QSR7M2 D-3-Phosphoglycerate dehydrogenase -Pongo abelli
043175 D-3-Phosphoglycerate dehycrog
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Figure S17. Bayesian phylogenetic tree of CtBP. Sequence used for the initial BLAST search is marked
with a star, Homologous Parasteatoda sequences marked with green box, other, non-homologous
Parasteatoda sequences marked with grey box. Branch labels indicate posterior probability as
determined by MrBayes.
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XP_973961 PREDICTED: Transcriptional repressor CTCF -Tribolium castaneum
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P Transcriptional repr biroi

XP_012266987 PREDICTED: Transcrptional repressor CTCFL Atalia rosae

03

Figure S18. Bayesian phylogenetic tree of CTCF. Sequence used for the initial BLAST search is marked
with a star, Homologous Parasteatoda sequences marked with green box, other, non-homologous
Parasteatoda sequences marked with grey box. Branch labels indicate posterior probability as
determined by MrBayes.
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P15923 Transcription factor E2 alpha - Homo sapiens
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XP_012221023 PREDICTED: Transcription factor 12 - Linepithema humile

Transcription factor 12 - Bombus terrestris ==

XP_012171256

Figure S19. Bayesian phylogenetic tree of da. Sequence used for the initial BLAST search is marked
with a star, Homologous Parasteatoda sequences marked with green box, other, non-homologous
Parasteatoda sequences marked with grey box. Branch labels indicate posterior probability as

determined by MrBayes.

20



XP_013787326. factor NF kappa B p imulus polyphemus
100

{Locus_16366 Transcript 1/1 - Parasteatoda tepidariorum
100 [ - L L

{ Cocus_14012 Transcript 19125 - Parasteatoda tepidariorum |
100

XP_ kappa Bp110

XP_006608935 PREDICTED: Nuclear factor NF kappa B p110 subunitiike -Apis dorsata

XP_001602212 PREDICTED: Nuclear factor NF kappa B p100 subunit - Nasonia itipennis

Qoas2? kappa B pt

xP_o1 forN

Y0 domestious
100

100
100 XP_010185438 PREDICTED: Nuclear factor NF kappa 8 p100 subunit, partial Mesitornis unicolor

P98150 Nuclear factor NF kappa B p100 subunit-Gallus gallus
100

XP_012625258 murinus
101 B
100 100 Q00653

QOWTKS Nuclear factor NF kappa 8 p100 subunit - Mus musculus

100 factor NF kappa B p laevis
factor NF kappa gallus

100 100) Q6F3.0 Nuclear factor NF kappa B p105 subunit - Canis lupus familiaris
100 [ kappa sapiens.
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XP_014250203 PREDICTED:

Figure S20. Bayesian phylogenetic tree of dl. Sequence used for the initial BLAST search is marked
with a star, Homologous Parasteatoda sequences marked with green box, other, non-homologous

Parasteatoda sequences marked with grey box. Branch labels indicate posterior probability as
determined by MrBayes.
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Figure S21. Bayesian phylogenetic tree of Dr / Msh. Sequence used for the initial BLAST search is
marked with a star, Homologous Parasteatoda sequences marked with green box, other, non-
homologous Parasteatoda sequences marked with grey box. Branch labels indicate posterior
probability as determined by MrBayes.
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Figure S22. Bayesian phylogenetic tree of Dspl. Sequence used for the initial BLAST search is
marked with a star, Homologous Parasteatoda sequences marked with green box, other, non-
homologous Parasteatoda sequences marked with grey box. Branch labels indicate posterior
probability as determined by MrBayes.
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Figure S23. Bayesian phylogenetic tree of elB. Sequence used for the initial BLAST search is marked
with a star, Homologous Parasteatoda sequences marked with green box, other, non-homologous
Parasteatoda sequences marked with grey box. Branch labels indicate posterior probability as

determined by MrBayes.
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Figure S24. Bayesian phylogenetic tree of ems. Sequence used for the initial BLAST search is marked
with a star, Homologous Parasteatoda sequences marked with green box, other, non-homologous
Parasteatoda sequences marked with grey box. Branch labels indicate posterior probability as

determined by MrBayes.
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Figure S25. Bayesian phylogenetic tree of en. Sequence used for the initial BLAST search is marked
with a star, Homologous Parasteatoda sequences marked with green box, other, non-homologous
Parasteatoda sequences marked with grey box. Branch labels indicate posterior probability as

determined by MrBayes.
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Figure S26. Bayesian phylogenetic tree of exd. Sequence used for the initial BLAST search is marked
with a star, Homologous Parasteatoda sequences marked with green box, other, non-homologous
Parasteatoda sequences marked with grey box. Branch labels indicate posterior probability as
determined by MrBayes.
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Figure S27. Bayesian phylogenetic tree of E(z). Sequence used for the initial BLAST search is marked
with a star, Homologous Parasteatoda sequences marked with green box, other, non-homologous
Parasteatoda sequences marked with grey box. Branch labels indicate posterior probability as
determined by MrBayes.
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Figure S28. Bayesian phylogenetic tree of Fas2. Sequence used for the initial BLAST search is marked
with a star, Homologous Parasteatoda sequences marked with green box, other, non-homologous

Parasteatoda sequences marked with grey box. Branch labels indicate posterior probability as
determined by MrBayes.
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Figure S29. Bayesian phylogenetic tree of FOX genes. Sequence used for the initial BLAST search is
marked with a star, Homologous Parasteatoda sequences marked with green box, other, non-
homologous Parasteatoda sequences marked with grey box. Branch labels indicate posterior
probability as determined by MrBayes.
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Figure S30. Bayesian phylogenetic tree of Fs(2)Ket. Sequence used for the initial BLAST search is
marked with a star, Homologous Parasteatoda sequences marked with green box, other, non-

homologous Parasteatoda sequences marked with grey box. Branch labels indicate posterior
probability as determined by MrBayes.
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Figure S31. Bayesian phylogenetic tree of gsb / prd. Sequence used for the initial BLAST search is
marked with a star, Homologous Parasteatoda sequences marked with green box, other, non-
homologous Parasteatoda sequences marked with grey box. Branch labels indicate posterior

probability as determined by MrBayes.
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Figure $32. Bayesian phylogenetic tree of h. Sequence used for the initial BLAST search is marked
with a star, Homologous Parasteatoda sequences marked with green box, other, non-homologous

Parasteatoda sequences marked with grey box. Branch labels indicate posterior probability as
determined by MrBayes.
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Figure S33. Bayesian phylogenetic tree of hb. Sequence used for the initial BLAST search is marked
with a star, Homologous Parasteatoda sequences marked with green box, other, non-homologous

Parasteatoda sequences marked with grey box. Branch labels indicate posterior probability as
determined by MrBayes.
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Figure S34. Bayesian phylogenetic tree of hkb. Sequence used for the initial BLAST search is marked
with a star, Homologous Parasteatoda sequences marked with green box, other, non-homologous
Parasteatoda sequences marked with grey box. Branch labels indicate posterior probability as

determined by MrBayes.
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Figure S35. Bayesian phylogenetic tree of ind. Sequence used for the initial BLAST search is marked
with a star, Homologous Parasteatoda sequences marked with green box, other, non-homologous
Parasteatoda sequences marked with grey box. Branch labels indicate posterior probability as

determined by MrBayes.
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Figure S36. Bayesian phylogenetic tree of klu. Sequence used for the initial BLAST search is marked
with a star, Homologous Parasteatoda sequences marked with green box, other, non-homologous
Parasteatoda sequences marked with grey box. Branch labels indicate posterior probability as

determined by MrBayes.
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Figure S37. Bayesian phylogenetic tree of kn / col. Sequence used for the initial BLAST search is
marked with a star, Homologous Parasteatoda sequences marked with green box, other, non-
homologous Parasteatoda sequences marked with grey box. Branch labels indicate posterior
probability as determined by MrBayes.
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Figure S38. Bayesian phylogenetic tree of Kr. Sequence used for the initial BLAST search is marked
with a star, Homologous Parasteatoda sequences marked with green box, other, non-homologous

Parasteatoda sequences marked with grey box. Branch labels indicate posterior probability as
determined by MrBayes.
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Figure S39. Bayesian phylogenetic tree of Ibe. Sequence used for the initial BLAST search is marked
with a star, Homologous Parasteatoda sequences marked with green box, other, non-homologous
Parasteatoda sequences marked with grey box. Branch labels indicate posterior probability as

determined by MrBayes.
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Figure S40. Bayesian phylogenetic tree of I(1)sc. Sequence used for the initial BLAST search is
marked with a star, Homologous Parasteatoda sequences marked with green box, other, non-
homologous Parasteatoda sequences marked with grey box. Branch labels indicate posterior
probability as determined by MrBayes.
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Figure S41. Bayesian phylogenetic tree of maf-S. Sequence used for the initial BLAST search is
marked with a star, Homologous Parasteatoda sequences marked with green box, other, non-
homologous Parasteatoda sequences marked with grey box. Branch labels indicate posterior
probability as determined by MrBayes.
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Figure S42. Bayesian phylogenetic tree of Med. Sequence used for the initial BLAST search is marked
with a star, Homologous Parasteatoda sequences marked with green box, other, non-homologous
Parasteatoda sequences marked with grey box. Branch labels indicate posterior probability as
determined by MrBayes.
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Figure S43. Bayesian phylogenetic tree of MED19. Sequence used for the initial BLAST search is
marked with a star, Homologous Parasteatoda sequences marked with green box, other, non-
homologous Parasteatoda sequences marked with grey box. Branch labels indicate posterior

probability as determined by MrBayes.
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No ocelli

Figure S44. Bayesian phylogenetic tree of noc. Sequence used for the initial BLAST search is marked
with a star, Homologous Parasteatoda sequences marked with green box, other, non-homologous
Parasteatoda sequences marked with grey box. Branch labels indicate posterior probability as
determined by MrBayes.
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Figure S45. Bayesian phylogenetic tree of nub. Sequence used for the initial BLAST search is marked
with a star, Homologous Parasteatoda sequences marked with green box, other, non-homologous
Parasteatoda sequences marked with grey box. Branch labels indicate posterior probability as
determined by MrBayes.
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Figure S46. Bayesian phylogenetic tree of otu. Sequence used for the initial BLAST search is marked
with a star, Homologous Parasteatoda sequences marked with green box, other, non-homologous
Parasteatoda sequences marked with grey box. Branch labels indicate posterior probability as
determined by MrBayes.
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Figure S47. Bayesian phylogenetic tree of ovo. Sequence used for the initial BLAST search is marked
with a star, Homologous Parasteatoda sequences marked with green box, other, non-homologous

Parasteatoda sequences marked with grey box. Branch labels indicate posterior probability as
determined by MrBayes.
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Figure S48. Bayesian phylogenetic tree of Pc. Sequence used for the initial BLAST search is marked
with a star, Homologous Parasteatoda sequences marked with green box, other, non-homologous

Parasteatoda sequences marked with grey box. Branch labels indicate posterior probability as
determined by MrBayes.
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Figure S49. Bayesian phylogenetic tree of pho. Sequence used for the initial BLAST search is marked
with a star, Homologous Parasteatoda sequences marked with green box, other, non-homologous
Parasteatoda sequences marked with grey box. Branch labels indicate posterior probability as
determined by MrBayes.
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Figure S50. Bayesian phylogenetic tree of ph-p. Sequence used for the initial BLAST search is marked
with a star, Homologous Parasteatoda sequences marked with green box, other, non-homologous
Parasteatoda sequences marked with grey box. Branch labels indicate posterior probability as

determined by MrBayes.
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PsGEF

Figure S51. Bayesian phylogenetic tree of PsGEF. Sequence used for the initial BLAST search is
marked with a star, Homologous Parasteatoda sequences marked with green box, other, non-
homologous Parasteatoda sequences marked with grey box. Branch labels indicate posterior
probability as determined by MrBayes.
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Figure S52. Bayesian phylogenetic tree of repo. Sequence used for the initial BLAST search is marked
with a star, Homologous Parasteatoda sequences marked with green box, other, non-homologous
Parasteatoda sequences marked with grey box. Branch labels indicate posterior probability as

determined by MrBayes.
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Figure S53. Bayesian phylogenetic tree of rept. Sequence used for the initial BLAST search is marked
with a star, Homologous Parasteatoda sequences marked with green box, other, non-homologous
Parasteatoda sequences marked with grey box. Branch labels indicate posterior probability as

determined by MrBayes.
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Figure S54. Bayesian phylogenetic tree of run. Sequence used for the initial BLAST search is marked
with a star, Homologous Parasteatoda sequences marked with green box, other, non-homologous
Parasteatoda sequences marked with grey box. Branch labels indicate posterior probability as

determined by MrBayes.
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Figure S55. Bayesian phylogenetic tree of sens. Sequence used for the initial BLAST search is marked
with a star, Homologous Parasteatoda sequences marked with green box, other, non-homologous
Parasteatoda sequences marked with grey box. Branch labels indicate posterior probability as

determined by MrBayes.
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Serrate / Jagged

Figure S56. Bayesian phylogenetic tree of Ser. Sequence used for the initial BLAST search is marked
with a star, Homologous Parasteatoda sequences marked with green box, other, non-homologous
Parasteatoda sequences marked with grey box. Branch labels indicate posterior probability as
determined by MrBayes.
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Figure S57. Bayesian phylogenetic tree of Sfmbt. Sequence used for the initial BLAST search is
marked with a star, Homologous Parasteatoda sequences marked with green box, other, non-
homologous Parasteatoda sequences marked with grey box. Branch labels indicate posterior

probability as determined by MrBayes.
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Short gastrulation / Chordin

J{

Figure S58. Bayesian phylogenetic tree of sog. Sequence used for the initial BLAST search is marked
with a star, Homologous Parasteatoda sequences marked with green box, other, non-homologous
Parasteatoda sequences marked with grey box. Branch labels indicate posterior probability as
determined by MrBayes.
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Figure S59. Bayesian phylogenetic tree of Su(var)3-3. Sequence used for the initial BLAST search is
marked with a star, Homologous Parasteatoda sequences marked with green box, other, non-
homologous Parasteatoda sequences marked with grey box. Branch labels indicate posterior
probability as determined by MrBayes.
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Figure S60. Bayesian phylogenetic tree of tll. Sequence used for the initial BLAST search is marked
with a star, Homologous Parasteatoda sequences marked with green box, other, non-homologous

Parasteatoda sequences marked with grey box. Branch labels indicate posterior probability as
determined by MrBayes.
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Figure S61. Bayesian phylogenetic tree of trx. Sequence used for the initial BLAST search is marked
with a star, Homologous Parasteatoda sequences marked with green box, other, non-homologous
Parasteatoda sequences marked with grey box. Branch labels indicate posterior probability as

determined by MrBayes.
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Figure S62. Bayesian phylogenetic tree of twi. Sequence used for the initial BLAST search is marked
with a star, Homologous Parasteatoda sequences marked with green box, other, non-homologous
Parasteatoda sequences marked with grey box. Branch labels indicate posterior probability as
determined by MrBayes.
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Figure S63. Bayesian phylogenetic tree of vnd. Sequence used for the initial BLAST search is marked
with a star, Homologous Parasteatoda sequences marked with green box, other, non-homologous
Parasteatoda sequences marked with grey box. Branch labels indicate posterior probability as
determined by MrBayes.
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Figure S64. Bayesian phylogenetic tree of vri. Sequence used for the initial BLAST search is marked
with a star, Homologous Parasteatoda sequences marked with green box, other, non-homologous
Parasteatoda sequences marked with grey box. Branch labels indicate posterior probability as
determined by MrBayes.
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Figure S65. Bayesian phylogenetic tree of vvl. Sequence used for the initial BLAST search is marked
with a star, Homologous Parasteatoda sequences marked with green box, other, non-homologous
Parasteatoda sequences marked with grey box. Branch labels indicate posterior probability as
determined by MrBayes.
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Figure S66. Bayesian phylogenetic tree of wg. Sequence used for the initial BLAST search is marked
with a star, Homologous Parasteatoda sequences marked with green box, other, non-homologous
Parasteatoda sequences marked with grey box. Branch labels indicate posterior probability as
determined by MrBayes.
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