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1.W
hich m

icrobial com
m

unities are present across 
different habitats during the polar w

inter of the 
Arctic ?

2.W
hich m

icrobial com
m

unities are active during 
the polar w

inter of the Arctic ?

3.W
hat are the active m

etabolic processes during 
the polar w

inter ?
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•
M

icroorganism
s have evolved to thrive on lim

ited supplies of energy resources 
(CO

2 , CO
, N

H
3 , CH

4 , H
2 , VO

Cs)

•
Snow

 and icy habitats pose physicochem
ical constraints on m

icrobes w
hich 

potentially alter their biogeochem
ical processes

•
O

ur goal is to identify the active m
icroorganism

s and their m
etabolic processes 

in different habitats during the polar night, w
hich is currently unknow

n
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U
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N
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How
 active is the ecosystem

 ?

Sam
ple

TERRA SN
O

W
GLACIAL SN

O
W

GLACIAL ICE
SO

IL
LAKE W

ATER LAKE ICE U
PPERLAKE ICE LO

W
ER LAKE SN

O
W

LAKE SLU
SH

FJO
RD W

ATER

DNA-RNA concentration (log10)

0

0.5 1

1.5 2

2.5 3

3.5 4

DN
A and RN

A yield per sam
ple

DN
A per sam

ple
RN

A per sam
ple

Lake
Fjord

Glacier

Terrestrial

RN
A:DN

A 
ratio

GLACIAL ICE
0.46

SO
IL

0.42
LAKE SLU

SH
0.10

FJO
RD W

ATER
0.08

GLACIAL SN
O

W
0.07

•
The active com

m
unities w

ere m
ore diverse and abundant in low

er lake ice core 
follow

ed by the soil and glacial snow

•
The 

com
m

unity 
com

position 
w

as 
sim

ilar 
betw

een 
the 

m
etagenom

es 
and 

m
etatranscriptom

es across all habitats. How
ever, the m

ost active genera w
ere found 

as rare taxa in the m
etagenom

ic data

•
The 

active 
com

m
unities 

in 
lake 

sam
ples 

w
ere 

dom
inated 

by 
organic 

m
atter 

degraders and single carbon m
etabolizers (M

ethylobacterium
), specifically the low

er 
lake ice core

•
Endophytic fungi and lichens (Pseudocyphellaria) associated w

ith cyanobacterium
 

(Leptoglynbya) w
ere found in glacial (snow

 and ice) and other habitats

•
The genera clustered as per the ecosystem

 of lake, glacial, terrestrial and fjord based 
on both the active and total population (RN

A vs DN
A)

•
The active CO

G
s show

s no ecosystem
-based clustering, suggesting functional 

variation is driven m
ore by environm

ental factors than habitat type

5. Conclusion
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Snow

, ice, w
ater and soil sam

ples w
ere 

collected 
in 

N
y-Alesund, 

Svalbard, 
during the polar night in Decem

ber.

•
All the sam

ples w
ere processed on site 

and 
stored 

in 
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shield 
to 

preserve the RN
A and DN

A
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M
icroorganism

s 
actively recycle the 
available resources 

in snow
 and icy 

habitats during the 
w

inter
How

 do the m
icrobial com

m
unities vary am

ong different ecosystem
s ? 

W
hat are the active m

etabolic processes of m
icrobes in different ecosystem

? 


