02
substitutions/sites

—

(NP_823551) Streptomyces avermitilis

9 (NP_060367) Homo sapiens
|"—|—‘: (AAB81078) Neurospora crassa 0utgr0ups
(AAF61730) Glycine max

# L (NP_823552) Streptomyces avermitilis
& 98 (XP_002589799) Branchiostoma floridae
-—@0&59‘)684) Branchiostoma floridae

(XP_002734101) Saccoglossus kowalevskii
100 (XP_001375980) Monodelphis domestica

(XP_003771909) Sarcophilus harrisii
(XP_003222101) Anolis carolinensis
(XP_003222102) Anolis carolinensis
(XP 418588) Gallus gallus
(XP_002190558) Taeniopygia guttata
(XP_002189754) T[aemopygta guttata
(XP_005234016) Falco peregrinus 3 5 o 5
80 (XP_005291085) Chrysemys picta ammal PKSs ( C lad(’ I )
(XP_005291087) Chrysemys picta
(EMP37033) Chelonia mydas
(XP_003222100) Anolis carolinensis
(XP_682975) Danio rereio
(OIPKS-3) Oryzias latipes
(OIPKS-2) Oryzias latipes
(NP 001041530) Danio rerio
(OIPKS) Oryzias latipes
100 (aug_v2a.16843.t1) Acropora digitifera
aug_v2a.16847.t1) Acropora digitifera
L ((auggj\'Z& 12941.11 ))Acm::ra digginffera
. 55 ()z(PP _0(())0225582)2),:)0) Banc;’hio.rlomn/{lor;dae
(: ) Branchiostoma floridae s
(XP_002598386) Branchiostoma floridae ani lnal P KSS (C l ade l I I )
(SpPKS2; NP_001239013) Strongylocentrotus purpuratus

2 (EGG17554) Dictyostelium fasciculatum
9—bxl’ 643784) Dictyostelium discoideum
(EFA86658) Polysphondylium pallidum
(XP 002124749) Ciona intestinalis
(NP_608748) Drosophila melanogaster

10 (EMP32461) Chelonia mydas
(XP_005283152) Chrysemys picta
(NP 990486) Gallus gallus
(XP_005243994) Falco peregrinus

(XP_004177015) Taeniopygia guttata
(XP_003217337) Anolis carolinensis g
(XP_002937357) Xenopus (silurana) tropicalis animal FASs
(XP_004080750) Olyzias latipes
(XP_003978577) Takifugu rubripes
(XP_001923643) Danio rerio

(NP_004095) Homo sapiens
(NP _032014) Mus musculus
(XP_003768664) Sarcophilus harrisii
19L(XP 001370481) Monodelphis domestica
(aug v2a.16806.t1) Acropora digitifera
(XP_003729574) Strongylocentrotus purpuratus
(XP_002738672) Saccoglossus kowalevskii
(NP_492417) Caenorhabditis elegans
(XP_385970) Gibberella zeae

99

(XP_660151) Aspergillus nidulans
(XP_003304655) Pyrenophora teres
(EGU78036) Fusarium oxysporum
(XP_959122) Neurospora crassa
(XP_001273842) As spergillus clavatus fungal PKSS
(XP_002544298) Uncinocarpus reesii
(XP_003715698) Magnaporthe oryzae
(XP_003049356) Nectria haematococca
(XP_001395346) Aspergillus niger
(WP_010311945) Saccharopolyspora spinosa
(YP_004642885) Paenibacillus mucilaginosus
(YP_006571306) Mycobacterium smegmatis
(CCH32770) Saccharothrix espanaensis
(NP_925775) Gloeobacter violaceus
(YP_001546720) Herpetosiphon aurantiacus

65

89

(lO3465fgcncshEH pg.50 74) Emiliania huxleyi
(NP_508923) Caenorhabditis elegans

(YP_325234) Anabaena variabilis
(EGD98024) Trichophyton tonsurans

(SpPKS1; XP_793564) Strongylocentrotus purpuratus
100 E(XP)OZG]O]OB) Branchiostoma floridae I 1 ~
100 (XP_002608071) Branchiostoma floridae animal PKSs (c lade 11 )
! developmental
l i
C MO iy Of parm? Iy no spicule arrest and necrotic| total note
crystalized spicule death
100uM 109 0 6 115 |no pigmentation
P
HpPKS:1 200uM 114 0 264 378  |no pi {
HpPKS-1 Control  200uM 246 0 55 301
50uM 61 79 0 140
HpPKS-2 100uM 5 149 0 154
200uM 10 477 0 487
HpPKS-2 Control  200uM 288 0 1 289
Standard Control  200uM 237 0 8 245




Additional file 4.

Broad distribution of animal PKSs. (A) Maximum parsimony phylogenetic estimate of relationships among animal type |
PKSs and FASs, based on an alignment of amino acid sequences of the KS domain. Animal PKSs containing OIPKS are
not divided from other bacterial or fungal PKSs, as indicated by low values of the bootstrap. By contrast, the animal FAS
clade is clearly separated from animal PKSs. Protein accession number of Genbank or other database is shown with
species name. Numbers described around branches indicate percentage of the bootstrap value supporting each clade.
Branch length indicates number of inferred amino acid changes. (B) Representative image of whole-mount in situ
hybridization of zebrafish embryo using probes for pks homologue. The transcript of a pks homologue,
drpks(wu:fc01d11), is exclusively expressed in zebrafish OV at the 20 somite-stage (19hpf). Arrows: OVs. (C) Summary
of knockdown experiment using MOs. Injected embryos are categorized by the phenotype of spicule. HpPKS-1
knockdown animal lacked pigment while HpPKS-1 control MO (CMO)-injected animals showed normal pigmentation.
These two morphants didn’t show any spicule abnormality. Injection of HpPKS-1 MO and HpPKS-1 CMO at high
concentration (200 uM) caused developmental arrest at the gastrulation. Various concentrations of HpPKS-2 MO
injection (three levels; 50, 100 and 200 uM) shows dose dependency. All HpPKS-2 CMO-injected embryos showed no

spicule defect. Standard control MO did not give any effect.



