
A NOTE ON SHARING WITH US!

Part of our mission is to share as much useful research as we can.

If you choose to share a protocol or other useful information with us after viewing this poster, please 
understand that we may act upon this knowledge and share it when we publish our work. We publish 
quickly on an independent platform, so this may happen soon after you share, and we cannot wait for 
you to publish elsewhere.

If you decide to share anyway, yay! That's what science is all about. If your input is useful, we will include 
you as a contributor to the publication and explain that your role was in providing "Critical Feedback," 
likely with an additional description of what you shared.

tl,dr — If you're not ready for everyone to know about something, please refrain from sharing it with us.

All other published work: research.arcadiascience.com
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...and characterized 1.5 billion years of Eukaryotic evolution...
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Creating a functionally diverse “organismal portfolio”

Data and code are available on GitHub: github.com/Arcadia-Science/2024-organismal-selection/

Validating our predictions

...however, sequence isn’t sufficient, so we created a 
novel measure of molecular conservation...

...and mapped the landscape of human genetic conservation

de novo identification of organismal models

Human 
sperm

Human sperm
with mutations in 
SPEF2 or DNALI1

C. reinhardtii 
strains

with mutations in 
CPC-1 or DII1

C.
reinhardtii

Flagellum Flagellum

234567
DNALI1 trait distance

M. musculus

C. reinhardtii

M. mulatta
C. reinhardtii

P. marinus
C. intestinalis

N. gruberi
G. intestinalis

C. elegans
M. murinus

A. aegypti
D. rerio

S. mansoni
S. rosetta

N. vectensis
X. tropicalis

C. hemisphaerica
H. miamia

M. musculus
M. commoda

P. pacificus
D. melanogaster

M. brevicollis
E. diaphana

H. vulgaris
V. carteri

C. syrichta
G. gallus

C. jacchus
A. carolinensis

T. guttata
D. discoideum
P. troglodytes

Optic 
atrophy

Leber congenital 
amaurosis

Nervous system
abnormality

Retinitis 
pigmentosa

ASD

Azoospermia

Spina bifida

Myopathy

Myotonia 
congenita

Intellectual 
disability

Leukodystrophy

Episodic 
ataxia

Primary ciliary 
dyskinesia

Chondrodysplasia 
punctata

Colon 
adenocarcinoma

Chlorella vulgaris
Algae (1530 MYA)

Mnemiopsis leidyi
Ctenophore (743 MYA)

Hofstenia miamia
Acoel worm (619 MYA)

Danio rerio
Zebrafish (429 MYA)

Paramecium tetraurelia
Ciliate (1530 MYA)

0 500 1,000 1,500 2,000 2,500 3,000
Cophenetic distance

El
o 

ra
tin

g

1,500

1,600

1,450

1,550

STOP

MORE 
BIODIVERSITY

NEEDED

Billion years ago
01.5 1 0.5

H
. sapiens

P. troglodytes

M
. m

ulatta

C
. jacchus

C
. syrichta

M
. m

urinus

M
. m

usculus

G
. gallus

T. guttata

P.
 te

tr
au

re
lia

E
. h

is
to

ly
tic

a

G
. i

nt
es

tin
al

is

C
. r

ei
nh

ar
dt

ii

V.
x 

ca
rt

er
i

C
. v

ul
ga

ris
T.

 s
tr

ia
ta

B. p
ra

sin
os

O
. t

au
ri

M
. c

om
m

oda

I. g
albana

N. sp
P. tr

icornutum

A. amoebiformis

B. saltans
D. papillatum

E. gracilis

N. gruberi

A
. c

ar
ol

in
en

si
s

X
. t

ro
pi

ca
lis

C
. m

ili
i

D
. r

er
io

P.
 m

ar
in

us

C
. i

nt
es

tin
al

is

A. a
egyp

ti

D
. m

el
an

og
as

te
r

C. hemisphaeric
a

H. vulgaris

E. d
iaphana

N. v
ecte

nsis

H. m
iamia

C. elegans

P. pacificus

S. mansoni

S. m
editerranea

M. leidyi

M. brevicollis

S. rosetta

A. whisleri
S. arctica

A. nidulans

P. chrysogenum

N. crassa

C. albicansS. cerevisiae

Y. lipolytica

S. pom
be

A. bisporus

U
. m

aydis
D

. discoideum

P. m
arinus

S
ym

biodinium
 sp

P
. falciparum

P. yezoensis

T. therm
op

hila

Taxonomic group

Acoelomorpha
Arthropoda
Ascomycota
Bangiales
Basidiomycota
Chlorarachnea
Chlorodendrophyceae
Chlorophyceae
Cnidaria
Coccidiomorphea
Euglenids
Craspedida
Ctenophora
Diatomeae
Dictyostelia
Dinophyceae
Diplonemidae
Entamoeba
Eustigmatophyceae
Fornicata
Heterolobosea
Ichthyophonida
Mamiellophyceae
Metakinetoplastina
Nematoda
Oligohymenophorea
Panarthropoda
Perkinsea
Platyhelminthes
Prymnesiophyceae
Trebouxiophyceae
Urochordata
Vertebrata

Di
m

en
si

on
 2

Dimension 1

-1

0

0

1

2

2

-1 0 1

Di
st

an
ce

Combine corrected properties across gene families

Calculate Mahalonobis distance

Measure conservation with human

Correct for evolutionary relatedness with PGLS

Calculate protein properties

Weight

Weight

Weight
Aroma

Instability
Flex

GRAVY
Iso
PH

Helix
Sheet

Cysteine

1

2

3

4

5

Molecular weight
GRAVY index

Instability
Flexibility

Cysteine coeff.

Aromaticity

Isoelectric point

PH

Helix fraction
Sheet fraction

N T R T V L A S R I ...

Conservation profiles are extremely diverse

Evolution is heterogeneous;
it’s impossible to predict organismal biology a priori
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We developed NovelTree to chart the complexity of
molecular diversification... 
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