
Supplementary Tables 

Table S1. Primers used for in situ hybridization probes 
Gene Name Forward Primer Reverse Primer Product Length Cloned in situ expression 
SP6-9a TTACGCCAGCGACATCTGTT ATCCTGGTACGTGGCAACTG 629 Y Y 

SP6-9b GCATCCCACGGACACTACAA CTCACTCCTCCGCCGTATTC 774 Y Y 

SP5 CATCATCACCCACACCCACA CGCTGATGCCAAAGTCGATG 984 Y Y 

SP4 AGGATAACCAGCCATCCCCT CGCTTGCTGTTGAGCTTGTT 1001 Y Y 

KLF5 TGTCCCTGCCCTATAGCCAT TGCACTTGAATGGTTTGGCG 552 Y Y 

KLF10-11a TCTTGCGGACAATAACCCCC ACCACTGTGTGTCCGTGAAT 547 Y N 

KLF10-11b GATGCCAACACTCATGGGGA GCTGCTGCTGATGTGGAAAC 663 Y N 

KLF1/2/4 TCACTCCACCCGCCTCTC ATGGCCTATCACCGGTGT 303 Y N 

KLF15 CCTCTCCGTTGGAACTGGAC GGTGACCCGTAGAGCCTTTC 518 Y N 

Table S2. List of sequences used in this study for phylogenetic analysis (separate file) 



Table S3. Genomic oordinates of piralian SP6-9 genes 
Species Gene Scaffold/Chromosome Genomic Coordinates Number of introns 
Euprymna scolopes SP6-9a SRIE01026880 2,516,103-2,514,862 0 

SP6-9b SRIE01026880 1,433,033-1,430,910 0 

SP6-9c SRIE01026880 1,913,147-1,912,293 0 

Architeuthis dux SP6-9a VCCN01001623 10,409,659-10,410,717 1 

SP6-9b VCCN01001623 9,969,671-9,971,665 0 

SP6-9c VCCN01001623 10,163,890-10,649,915 0 

Octopus bimaculoides SP6-9a 48703 161139-162266 1 

SP6-9b 48703 865,260-867,230 0 

SP6-9c 48703 475809-478557 0 

Octopus vulgaris SP6-9a LG2 104,281,618-104,371,486 2 

SP6-9b LG2 103,583,419-103,585,398 0 

SP6-9c LG2 103,916,090-103,174,424 0 

Pomacea canaliculata SP6-9-1 LG1 26,173,872-26,175,266 1 

SP6-9-2 LG1 12,841,060-12,842,455 0 

Crassostrea virginica SP6-9-1 LG3 119,856-126,373 1 

SP6-9-2 LG3 141,807-141,829 1 

Sp6-9-3 LG3 5,051,295-5,057,912 1 

SP6-9-4 LG3 5,073,183-5,079,575 1 

Capitella teleta SP6-9a 201 294,390-294,329 0 

SP6-9b 305 229,982-230,329 0 

SP6-9c 201 270,279-273,336 2 

Table S . SP6-9  (separate file) 



Supplementary Figures 

Figure S1. Conserved functional motifs of Doryteuthis pealeii . A) The triple C2H2 
zinc finger domain of all D. pealeii KLF/SP proteins is highly conserved with related sequences from 
mouse and fruit fly. The Btd box is highly conserved in all D. pealeii SP proteins. Highlighted 
columns denote amino acids that define each domain. Asterisks indicate amino acids that are conserved 
across all sequences shown. B) D. pealeii KLF/SP amino acid sequences shown to scale relative to one 
another in gray. Locations of conserved motifs common to KLF/SPs are indicated by symbols on 
the sequence. Differences in sequence lengths and presence and location of motifs in the N-terminal 
region of the protein highlight a lack of conservation among KLF paralogs and a lack of conservation 
among other orthologs in the same subgroup (Presnell .
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Figure S . Multiple SP6-9 paralogs are found in Spiralia. A) Bayesian and B) Maximum likelihood 
c trees support SP6-9 as a monophyletic group. Sub-clades of specific gene duplicates in Spiralia are well 

supported within each lineage, however support for orthology among SP6-9 duplicates in each lineage are 
unclear. Cephalopods have at least three SP6-9 genes, although D. pealeii only has two in our transcriptome. 
Trees are color-coded to highlight major groups within Sprialia. Shaded circles at nodes represent support for 
the branch leading to that node, from bootstrapping (ML tree, A) or posterior probabilities (Bayesian tree, B). 
Black indicates support above 95%; Gray, above 70%; White, above 50%. c c



Figure S . DpKLF5 expression. Anterior (A-E), posterior (A’-E’), and lateral (A”-E”) views of DpKLF5 
expression in developing embryos. DpKLF5 is highly expressed in two arms, around the mouth, the mantle, 
just above the gills, in the funnel and in yolk cells. c c

c

K
LF

5
an

te
rio

r
po

st
er

io
r

la
te

ra
l

Stage 27Stage 25Stage 21Stage 19 Stage 23
B C D EA

B’ C’ D’ E’A’

B’’ C’’ D’’ E’’A’’

y

ma

t

m

g

y

t

ma

y

t

y

g

t

y

m

ma

m

ma

y

d

g

t

y

f

t

y

g

m

ma



Figure S . DpSP1-4a expression resembles that of other animals. Anterior (A-E), posterior (A’-E’), and 
lateral (A”-E”) views of SP1-4a expression in developing embryos. Expression is broad and found in all 
developing organs, similar to arthropod and vertebrate expression patterns of SP1-4. 
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Figure S . DpSP5 is expressed in sensory, neural, and circulatory structures. Anterior (A-E) and posterior 
(A’-E’) views of DpSP5 expression in the mantle, optic lobe, statocysts, funnel, gills, and tentacles.  
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C”) A closeup anterior view of the optic lobe expression at stage 23.
c C”’) A closeup posterior view of statocyst expression and
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expression in later stages, with little expression seen by stage 27. c
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Supplementary Data 8. Newick tree file for MrBayes tree of SP6-9 full length sequence across 
Cephalopoda 
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Separate Supplementary Data Files 

Supplementary Data 1. Alignment file for RAxML and MrBayes tree of KLF/SP conserved domains 
across Metazoa  

Supplementary Data 2. Ne  tree file for RAxML tree of KLF/SP conserved domains across Metazoa 

Supplementary Data 3. Ne  tree file for MrBayes tree of KLF/SP conserved domains across Metazoa 

Supplementary Data 4. Alignment file for RAxML and MrBayes tree of SP6-9 full length sequences 
across Spiralia 

Supplementary Data 5. Ne  tree file for RAxML tree of SP6-9 full length sequences across Spiralia

Supplementary Data 6. Ne  tree file for MrBayes tree of SP6-9 full length sequences across Spiralia 

Supplementary Data 7. Alignment file for MrBayes tree of SP6-9 full length sequences across 
Cephalopoda

Supplementary Data 8. Ne  tree file for MrBayes tree of SP6-9 full length sequences across 
Cephalopoda
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