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Abstract

Social life and isolation pose a complex suite of challenges to organisms prompting significant changes in neural state. However,

plasticity in how brains respond to social challenges remains largely unexplored. The fire ants Solenopsis invicta provide an

ideal scenario for examining this. Fire ant queens may found colonies individually or in groups of up to 30 queens. Here, we

artificially manipulated availability of nesting sites to test how the brain responds to social vs. solitary colony founding at two

key timepoints, and to group size. The difference between group and single founding queens involves only 1 gene when behaviour

is still plastic and queens can switch from one modality to another, while hundreds of genes are involved once behaviours are

more canalized. Furthermore, we show that large groups lead to greater changes in gene expression than small groups, perhaps

due to higher cognitive demands of a more complex social environment.

Hosted file

FM_manuscript_300720_final.pdf available at https://authorea.com/users/347652/articles/

473272-complexity-of-the-social-environment-and-behavioural-plasticity-drive-divergent-

gene-expression-in-the-brain-of-ant-queens

1

https://authorea.com/users/347652/articles/473272-complexity-of-the-social-environment-and-behavioural-plasticity-drive-divergent-gene-expression-in-the-brain-of-ant-queens
https://authorea.com/users/347652/articles/473272-complexity-of-the-social-environment-and-behavioural-plasticity-drive-divergent-gene-expression-in-the-brain-of-ant-queens
https://authorea.com/users/347652/articles/473272-complexity-of-the-social-environment-and-behavioural-plasticity-drive-divergent-gene-expression-in-the-brain-of-ant-queens


P
os
te
d
on

A
u
th
or
ea

31
J
u
l
20
20

—
T
h
e
co
p
y
ri
gh

t
h
ol
d
er

is
th
e
au

th
or
/f
u
n
d
er
.
A
ll
ri
g
h
ts

re
se
rv
ed
.
N
o
re
u
se

w
it
h
ou

t
p
er
m
is
si
on

.
—

h
tt
p
s:
//
d
oi
.o
rg
/1
0.
22
54
1/
au

.1
59
61
71
80
.0
18
65
35
1
—

T
h
is

a
p
re
p
ri
n
t
an

d
h
a
s
n
o
t
b
ee
n
p
ee
r
re
v
ie
w
ed
.
D
a
ta

m
ay

b
e
p
re
li
m
in
a
ry
.

DAY 1 DAY 2

TRAY SINGLE GROUP SINGLE GROUP

L
A

R
G

E
 T

R
A

Y
S

A 1 2 1 2

B 2 2 0 3

C 1 2 0 2

D 1 3 1 3

E 3 3 2 3

F 0 2 0 2

G 1 2 1 2

TOTAL 9 16 5 17

S
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L
 T

R
A

Y
S

A 2 8 0 9

B 2 4 1 4

C 0 5 2 5

D 2 3 2 3

E 1 5 0 5

F 2 5 1 5

G 1 5 3 5

TOTAL 10 35 9 36
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DEG >|2-fold| UP GENE ONTOLOGY / *KEGG PATHWAYS / GENE NAMES

3
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(51%)

lipid metabolic process (81), single-organism process

(655), transmembrane transport (77), ion homeostasis (1)

SFQ
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1,948
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(5%)
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(51%)

metabolic pathways (139), organic acid metabolic process

(73), transmembrane transport (76), lipid metabolic
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translation (31), *citrate cycle (13)
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