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Bats a re  an  im portan t part of our ecosystem s 
and  the  agricu ltu re  sector, as they provide  
e ssen tia l ecosystem  se rvices in  the  form  of 
pest con trol. The  hea lth  of ba ts is 
ind ispensab le , ye t m any ba t specie s a re  
th rea tened by the  spread  of white  nose  
syndrom e, pesticide  use , windm ill tu rb ines, 
and  hab ita t loss. Ba t feca l sam ples can  be  
used  to  profile  the  gu t m icrobiom e to  ga in  a  
be tte r understanding of the  d iffe rences and  
sim ila ritie s of the ir m icrob ia l com position . 
Learn ing m ore  about the  m icrobiom e 
com position  of ba ts m ay give  us insigh t in to  
why species vary in  suscep tib ility to  ce rta in  
d iseases. There  is not m uch  ava ilab le  
in form ation  about ba t gu t m icrobiom es 
particu la rly am ong Myotis grisescens. The  
ob jective  of th is study is to  sam ple  and  
ana lyze  the  feca l m icrobiom e of wild  M. 
grisescens th roughout the  sta te  of Missouri. 
We  will extract the  DNA from  feca l sam ples 
using the  Zym oBIOMICS DNA/RNA Miniprep  
kit and  pe rform  16S rRNA sequencing using 
standard  am plicon  prim er se ts th rough  the  
Genom ics Technology Core  (GTC) facility. 
Microbiom e com position  da ta  rece ived  from  
the  GTC will be  processed  using QIIME2 
software . We  p lan  to  ana lyze  the  m icrobiom e 
da ta  of M. grisescens to  ga in  a  be tte r 
understanding of the  m icrobiom e 
com position  and  varia tion  of hea lthy gray ba ts 
sam pled  ove r the  course  of a  few years from  
m ultip le  site s th roughout Missouri. These  
could  revea l a reas of fu rthe r re search  to  
de te rm ine  how d iffe rences in  the  com position  
of the  gu t m icrobiom e transla te  to  functiona l 
d iffe rences in  d iseased  ve rsus hea lthy sta te s.

M. grisescens is curren tly an  endangered  
specie s, due  to  hum an d istu rbance  of the ir 
colon ies, pesticide  use , and  the  spread  of 
WNS. Gray ba ts a re  m icrochiropte rans tha t 
inhabit caves in  the  Midwest and  Southeast 
US tha t a re  close  to  a reas of feed ing, typ ica lly 
< 2 km  away. Gray ba ts forage  for insects like  
m oths and  flie s ove r sm all, ca lm  aqua tic 
bodies such  as stream s and  ponds, and  they 
re ly on  echoloca tion  to  ca tch  the ir p rey. They 
p lay an  im portan t ro le  in  p rovid ing ecosystem  
se rvices as one  of the  m ain  regula tors of n igh t 
flying aqua tic insects. 
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Feca l sam ples and  hea lth  da ta  were  collected  
from  wild  gray ba ts tha t were  hum ane ly 
trapped  a t m ultip le  known gray ba t hab ita t 
loca tions in  the  sta te  of Missouri from  2014 
th rough  2022. To characte rize  the  hea lth  of 
gray ba ts we  collected  da ta  on  age , sex, 
reproductive  sta tus, and  wing condition  and  
size . The  gray ba ts were  re leased  a fte r feca l 
sam ples and  hea lth  da ta  were  collected . We  
a lso  collected  m ultip le  bu lk sam ples a t 
m ate rn ity colon ies. 

The  collected  feca l sam ples were  stored  in  
DNA sh ie ld , and  DNA was extracted  from  feca l 
sam ples using Zym oBIOMICs DNA/RNA 
Miniprep  Kit. Then  the  extractions were  
quantified  using a  Qubit fluorom ete r. These  
sam ples were  subm itted  to  the  Genom ics 
Technology Core  (GTC) a t the  Unive rsity of 
Missouri a t a  concentra tion  of 3.5 ng/uL in  EB 
buffe r for 16S sequencing.

The  sequenced DNA will be  processed  u tilizing 
QIIME2 software . 

Figure  1. Th is figure  shows the  steps taken  to  
collect and  ana lyze  sam ples.
Figure  2. Th is figure  shows the  wing scoring 
system  on  a  sca le  of 0 (no dam age /hea lthy) to  3 
(heavy dam age /unhealthy).1

This p roject is ongoing. At th is tim e , we  have  
subm itted  our sam ples to  the  GTC and  a re  
waiting for these  re su lts to  com ple te  our 
ana lysis. We  p lan  to  ana lyze  com m onalitie s 
and  d iffe rences in  the  m icrobiom e of Myotis 
grisescens accord ing to : 

•Geographic loca tion
•Age  (juvenile  vs adult)
•Sex
•Reproductive  sta tus 
•Change  ove r tim e  (2014 – 2022)

The  bu lk sam ples collected  a t m ate rn ity 
colon ies will be  ana lyzed  for sim ila ritie s and  
d iffe rences be tween  m ate rn ity colon ies. 

Our goa l is to  characte rize  the  m icrobiom e of 
hea lthy gray ba ts, and  to  de te rm ine  if the re  
a re  any sign ifican t d iffe rences in  the  
com position  of the ir m icrobiom es be tween  
d iffe ren t groups.

We will u tilize  QIIME2 software  to  run  our 
ana lysis. We  p lan  to  ana lyze  be ta  d ive rsity and  
d issim ila ritie s be tween  groups using an  
ord ina tion  technique  such  as p rincipa l 
coord ina te s ana lysis (PCoA). 

Figure  3. Th is figure  shows the  coun tie s in  
Missouri where  sam ples were  collected  and  the  
num ber of ba ts sam pled . 

The  ongoing study of the  gu t m icrobiom e in  
ba ts is im portan t in  understanding the  ove ra ll 
hea lth  of ba ts. Characte rizing what a  norm al 
hea lthy gu t m icrobiom e in  d iffe ren t specie s of 
ba ts will a llow us to  look a t how d iffe ren t 
hea lth  conditions m ay d isrup t the  m icrobiom e 
and  contribu te  to  d isease  processes. 

The  ongoing study of the  gu t m icrobiom e  in  
ba ts is im portan t in  understanding the  ove ra ll 
hea lth  of ba ts. Characte rizing what a  norm al 
hea lthy gu t m icrobiom e  in  d iffe ren t species of 
ba ts will a llow us to  look a t how d iffe ren t 
hea lth  conditions m ay d isrup t the  m icrobiom e  
and  contribu te  to  d isease  processes. 
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