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Figure S1. Sequence alignment of CLK amino acid sequences. bHLH (basic helix-loop-helix), PAS-A (Per-
Arnt-Sim-A), PAS-B (Per-Arnt-Sim-B) and PAC (PAS associated C terminal) domains are shown based
on the reference [1]. Pv_CLK: CLK from Pachycrepoideus vindemmiae (0Q145164), Gb_CLK: CLK from
Gryllus bimaculatus (GenBank: AB738083), Dm_CLK: CLK from Drosophila melanogaster (GenBank:
AF067207).
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Figure S2. Phylogenetic relationships of CLKs from parasitoid wasps. The phylogenetic tree of amino
acid sequences is constructed using the maximum likelihood method. The best model is JTT+G4. Red dots
at the nodes denote bootstrap values greater than 500 from 1000 trials. Tip labels show the protein names

in InsectBase 2.0. The species information is listed in Table S1.
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Figure S3. Sequence alignment of alignment of of CYC amino acid sequences. bHLH (basic helix-loop-
helix), PAS-A (Per-arnt-Sim-A), PAS-B (Per-arnt-Sim-B) and brain and muscle aryl hydrocarbon receptor
nuclear translocator- like C-terminal region (BCTR) domains based on the reference [2]. Pv_CYC: CYC
from Pachycrepoideus vindemmiae (0OQ145166), Gb_CYC: CYC from Gryllus bimaculatus (GenBank:
BAN28450.1), Tc_CYC: CYC from Tribolium castaneum (GenBank: NP_001107795.1), Dm_CYC: CYC from
Drosophila melanogaster (GenBank: AAF49107.1).
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Figure S4. Phylogenetic relationships of CYCs from parasitoid wasps. The phylogenetic tree of amino
acid sequences is constructed using the maximum likelihood method. The best model is JTT+G4. Red dots
at the nodes denote bootstrap values greater than 500 from 1000 trials. This phylogenetic tree is rooted by
ARNT-like protein 1 isoform X1 (Amel_XP_001121441.3) from Apis mellifera. Tip labels show the protein
names in InsectBase 2.0. The species information is listed in Table S1.
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Figure S5. Sequence alignment of PER amino acid sequences. PAS-A (Per-arnt-Sim-A), PAS-B (Per-arnt-
Sim-B), CLD (cytoplasmic localization domain) and NLS (nuclear localization signal) domains are shown
based on the reference [3-4]. Pv_PER: PER from Pachycrepoideus vindemmiae (OQ145167), Gb_PER: PER
from Gryllus bimaculatus (GenBank: BAG48878.1), Dm_PER: PER from Drosophila melanogaster (GenBank:
AAF45804.1).




Braconidae Ichneumonidae

Cynipidae Pteromalidae
Figitidae Trichogrammatidae
o o -
() = . ~
$ 2 3 § & o
2 % 2 o & 8
Z o S R ¥ o & >
%5 2 32 28 § § ¢
> Q B > = 8 s %) N
% & = o 208 g ¢ & &
7 v, =2 - ko S N
00 Ay . (o) X
”’0,06 % 7 o3 S
{ ) A
faboo ¢ 9'5'5(5
76, N
6"7 ©) 5A
NQ/'/'(),O 12>
26 cse®
Nlon0051 77 Cf\ao16347

Nvit009871.1 Cves020118.1

Tsar012702.1 Cchioo1573.4
D,
- 426 Colog 701
Ppup
Q& 0o,
A & 765
?‘] D 6‘0/)0
QO %y,
0'8(\ \Qq’ &‘9 7
TS S 2
Y o L L
® £ & § 3 g 9 B
V) S SO ON 2 9 o) >
Ny S & & = & %
IS 0;5; ::9) © ‘og)ﬁ %; P
s 2 > 7 0.5

Figure S6. Phylogenetic relationships of PERs from parasitoid wasps. The phylogenetic tree is constructed
using the maximum likelihood method. The best model is JTT+G4. Red dots at the nodes denote bootstrap
values greater than 500 from 1000 trials. Tip labels show the protein names in InsectBase 2.0. The species
information is listed in Table S1.
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Figure S7. Sequence alignment of TIMEOUT amino acid sequences. TIMELESS and TIMELESS-C
domains are shown according to CDD search [5]. Pv_TIMEOUT: TIMEOUT from Pachycrepoideus
vindemmine (0Q145168), Dm_TIMEOUT: TIMEOUT from Drosophila melanogaster (GenBank: AAF73481.1),
Tc_TIMEOUT: TIMEOUT from Tribolium castaneum (GenBank: EEZ99220.1).
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Figure S8. (A) Structure and organization of Pv_CRY2. DNA photolyase and flavin adenine dinucleotide
(FAD) domains are indicated by green and yellow rectangles, respectively, according to CDD search [5].
(B) Sequence alignment of CRY amino acid sequences. RD-1, RD-2a, RD-2b, NLS (nuclear localization
signal) and coiled-coil domains are shown based on the reference [6]. Pv_CRY2: CRY2 from
Pachycrepoideus vindemmiae (0Q145169), Am_CRY2: CRY2 from Apis mellifera (GenBank: NP_001077099.1),
Mm_CRY1: CRY1 from Mus musculus (GenBank: P97784.1), Mm_CRY2: CRY2 from M. musculus
(GenBank: Q9R194.1).
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Figure S9. Sequence alignment of VRILLE amino acid sequences. bZIP (basic leucine zipper) domain is
identified by CDD [5]. Pv_VRILLE: VRILLE from Pachycrepoideus vindemmiae (0Q145170), Am_VRILLE:
VRILLE from Apis mellifera (GenBank: XP_393735.3), Gb_VRILLE: VRILLE from Gryllus bimaculatus
(GenBank: BBQ05060.1).
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Figure S10. Sequence alignment of PDP1 amino acid sequences. bZIP (basic leucine zipper) domain is
identified by CDD [5]. Pv_PDP1: PDP1 from Pachycrepoideus vindemmiae (OQ145171), Am_PDP1: PDP1
from A. mellifera (GenBank: XP_391997.3), Gb_PDP1: PDP1 from G. bimaculatus (GenBank: BBQ05061.2).



Braconidae Ichneumonidae Pteromalidae

Cynipidae Figitidae Trichogrammatidae
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Figure S11. Phylogenetic relationships of VRILLE from parasitoid wasps. The phylogenetic tree is
constructed using the maximum likelihood method. The best model is JTT+G4. Red dots at the nodes
denote bootstrap values greater than 500 from 1000 trials. Tip labels show the protein names in InsectBase
2.0. The species information is listed in Table S1.
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Figure S12. Phylogenetic relationships of PDP1 from parasitoid wasps. The phylogenetic tree is
constructed using the maximum likelihood method. The best model is JTT+I+G4. Red dots at the nodes
denote bootstrap values greater than 500 from 1000 trials. Tip labels show the protein names in InsectBase

2.0. The species information is listed in Table S1.
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Figure S13. Sequence alignment of CWO amino acid sequences. basic helix-loop-helix ((HLH) and Hairy
Orange domains are identified by CDD [5]. Pv_CWO: CWO from Pachycrepoideus vindemmiae (OQ145172),
Nv_CWO: CWO from Nasonia vitripennis (GenBank: XP_003426877.1), Am_CWO: CWO from Apis
mellifera (GenBank: GB52039).
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Figure S14. Phylogenetic relationships of CWO proteins from parasitoid wasps. The phylogenetic tree is
constructed using the maximum likelihood method. The best model is JTT+G4. Red dots at the nodes
denote bootstrap values greater than 500 from 1000 trials. Tip labels show the protein names in InsectBase
2.0. The species information is listed in Table S1.
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