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Cephalopods (squids, octopuses, cuttlefishes, and nautiluses) comprise over
800 species that have diversified across the world’s oceans and exhibit a
staggering level of morphological and behavioral complexity.

However, understanding the evolutionary success of cephalopods is chal-
lenged by the lack of a well-resolved phylogeny.

Here we estimate the first phylogeny of cephalopods using a costume set of
ultra-conserved element loci and a suite of phylogenomic approaches.

Missing {19%)
®m Observed (81%)

|| | Gymnodoris subflava
Engina mendicaria
Vam pyrateuthis infem alis

II,I | |||I’I ‘I IhHIIIIWI 'I IIII IHMIIIII(III |||||II II‘ ” ‘III' ‘IIH lllll ’I W || || Manathus macromphalus

\ ’ ‘ ‘ ‘ Opisthoteut his californiana
] I‘I |I 1 | | | I| T Octopus oliveri
‘ f ‘ Hapalochlaena lunulata
|||| | |||I | ||I|| || LT || BB Eedonecirrhosa
Pareledone charcoti

IJII |||I||||||II||||IIh | IIII“III I||I|||||||I)"II| |||II|‘ |||I|||‘IF|I|‘|II ( ||||‘ Il |[[Q Y /apetella diaphana

WHHIIVI“ (I ||H Il |||3$§$ﬂ$w
IH, ”J WM|M|meH I W' HWH”” EEEEEEM
MW'W'KW”H‘*HV‘J4MMHMHWHWA ”"MWMM

lll IIJIIII Sepiadarium kochi okinawa
||
| | ]| 0 |JI IH Rossia pacifica

Sepiadarium kochi mainkind
A '/
INER RN II’II |||I|‘ L ||||I | fIIII ’Illllf ||II Hateromuthis hawalansi
Sepioteuthis lessoniana

NN |‘| ||||| e | | Sepia pharaonis

Cephalopoda

Eledone

Megaleledonidae

Amphitretidae
Enteroctopodidae
Octopodidae’
Bathypolypodidae

Idiosepiidae’

Benthoctopus normeani

Argonautoidea Octo pOda

Octopodidae

Opisthoteudidae

jjo2py> auopajaibd

Eledone cirrhosg

H | Sepialatimanus

JIJIJ I‘I |

Me tasepia tulbargi

Bathyteuthis abyssicola
Thysanoteuthis rhombus

’ " ‘ Noto todan s hawailensis
| | ’III‘ | || I‘l | I Galituethis sp

Cranrchia scabra

|I|||I| IUMII IHI#I‘ J‘Irﬂlllllllll'lll‘l ’Illllll’ll"l IIIIHIIJWIIIIIIIIIIIII‘I HIII II\IHJ’ Chtenopteryxsicula

IIMII -

/ His ioteuthis corona inermis

h“}ﬁ| QWW’||WHH|MMW”WW /‘ |MmM$ﬁ$ﬂwmﬂ
| HM$JW|AINH|”P’WJMHWhV”I"HWJHEEEE?
'hh i w "'h" :“| w |||||||‘ ’||‘ | e
| ’1Y Al I 'u/'w" )y b \ i Vg
1 i1 ||nh||q|u||n (] nf|np n|| o ol |||J||‘|3ﬁiﬁiﬁifiihmu
i i m||MH‘|mw|“ MIMI

Ptery gioteu this gemmata
1§ N2EBYBAASEEKNEERESBRAS EREER

Sepiolidae

Outgroups
’ W Brachioteuthis beanii

epioteu hi
thi .
S /essonlana Octopoteuthis niels eni

S>
Longidae Vs,
14.2/36.6 13.8/43.7
WS A Sepia pharaonis Q Joubiniteuthis portieri o .
e T Joubiniteuthidae

81.6/77.8 29.5/47.4

. ‘manus Mast; .
Sepia |atima 33.7/53 6 goteuthjs agassizjj

Mastigoteuthidae

'Chiroteuthidae

Pholidoteuthidae

Enoploteuthis anapsis
Ancistrochefrus lesueurii
-

Decapoda

Bathyteuthoidea

Octopoteuthidae

Cycloteuthldae
\"Sﬁ
S

pirulida

Thysanoteuthidae

Ommastrephidae \
Cranchiidae .

¢ LyIv 9t

e Custom probes were designed using the Octopus bimaculoides
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* Loci were inspected and screened for contamination, assembly
error, and overlap using toast.

e Partitioned phlyogenetic analyses were conducted using 1Qtree2.

e Species Tree was estimated using Astral-II.

e Concatenation, partitions, and missing data map with toast

o sCF/sCF were quantified in IQtree2 and visually combined with
other graphical elements in Adobe Illustrator.

e This phylogeny supplements existing research providing support and enhanced resolution to studies that have focused
mainly on the Mollusca phylum or a specific subset of cephalopod species.

e Coupled with a molecular clock analysis, this phylogeny will serve as a framework from which to investigate trait evolu-
tion and diversity throughout this lineage.



