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ATP3	
  sites	
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Sandia	
  Na1onal	
  Labs	
  

Cellana	
  
Hawaii	
  

Cal	
  Poly	
  
AzCATI	
  

Georgia	
  Tech	
  

Floriga	
  Algae	
  

TRL	
  Ohio	
  

	
  
Sample	
  aquisi1on	
  
•  Harves1ng	
  by	
  centrifuga1on:	
  	
  50	
  mL	
  samples	
  
•  Resuspension	
  in	
  RNALater	
  based	
  on	
  AFDW	
  
•  Storage	
  at	
  4°	
  overnight	
  followed	
  by	
  -­‐20°	
  	
  
•  Shipment	
  on	
  wet	
  ice.	
  



From	
  “Pond	
  Crash	
  Forensics”	
  and	
  ATP3,	
  
we	
  have	
  developed	
  methods	
  for	
  all	
  the	
  
steps	
  in	
  the	
  process	
  
	
  
•  Sample	
  acquisi1on	
  

•  Stabiliza1on	
  for	
  shipment	
  

•  Nucleic	
  acid	
  extrac1on	
  
•  Extrac1on	
  bias	
  

•  Sequencing	
  library	
  prep	
  
•  Plas1d	
  exclusion	
  
•  Amplifica1on	
  bias	
  

•  Data	
  analysis	
  

•  qPCR	
  primer	
  design	
  	
  	
  

Microbial	
  community	
  analysis	
  will	
  leverage	
  work	
  
carried	
  out	
  in	
  other	
  BETO	
  funded	
  projects.	
  

Pond	
  

Sequencer	
  

Microbiome	
  

V	
  Iverson/U	
  of	
  Washington	
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Sample	
  Acquisi1on:	
  leveraging	
  the	
  ATP3	
  protocol	
  

	
  
Harves1ng	
  by	
  centrifuga1on:	
  	
  50	
  mL	
  samples	
  
	
  
Resuspension	
  in	
  RNALater	
  based	
  on	
  AFDW	
  
	
  
Storage	
  at	
  4°	
  overnight	
  followed	
  by	
  -­‐20°	
  	
  
	
  
Shipment	
  on	
  wet	
  ice.	
  

1.  Cells	
  in	
  ESAW	
  at	
  4C	
  (3	
  weeks);	
  Red	
  
2.  Cells	
  in	
  RNA	
  Later,	
  4C	
  (3	
  weeks);	
  Blue	
  
3.  Cells	
  in	
  RNA	
  Later,	
  -­‐20C	
  (3	
  weeks);	
  Green	
  

RNA	
  from	
  N.	
  salina	
  (Zymo	
  Bact/Fungal	
  Kit)	
  



SSU	
  rRNA	
  gene	
  sequencing	
  
strategy	
  (bacterial)	
  

27F	
   799F	
  

1492R	
  1185mR	
  

895F	
  

783R	
  

357F	
  

426nt	
  

756nt	
  

600nt	
  kit	
  (current)	
  

800nt	
  kit	
  (future)	
  



Data	
  

12	
  

	
  	
   	
  	
   AzCATI	
   TRL	
   Cellana	
   CalPoly	
   GT	
   Florida	
  
Spring	
   16S	
  Library	
  V3-­‐V4	
   some	
   Processed	
   Processed	
   some	
   some	
   some	
  
Spring	
   18S	
  Library	
  V4	
   	
  	
   Processed	
   Processed	
   	
  	
   	
  	
   	
  	
  
Summer	
   16S	
  Library	
  V3-­‐V4	
   	
  	
   	
  	
   in	
  queue	
   Processed	
   	
  	
   	
  	
  
Summer	
   18S	
  Library	
  V4	
   	
  	
   	
  	
   Processed	
   Processed	
   	
  	
   	
  	
  

Fall	
   16S	
  Library	
  V3-­‐V4	
   	
  	
   	
  	
   	
  	
   	
  	
   	
  	
   	
  	
  
Fall	
   18S	
  Library	
  V4	
   	
  	
   	
  	
   	
  	
   	
  	
   	
  	
   	
  	
  

Data	
  acquired	
  and	
  processed	
  1ll	
  now	
  	
  



•  Meta	
  Summary	
  
for	
  spring	
  data	
  
from	
  all	
  sites	
  

•  Heatmap	
  was	
  
made	
  from	
  
clustering	
  the	
  
classified	
  OTU	
  
abundances	
  for	
  
both	
  species	
  and	
  
samples.	
  	
  

•  The	
  Ponds	
  from	
  
the	
  same	
  site	
  
cluster	
  together	
  	
  



14	
  

Bacterial	
  communi1es	
  can	
  iden1fy	
  samples	
  from	
  the	
  
same	
  site	
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Crashed	
  ponds	
  had	
  a	
  different	
  community	
  structure	
  
than	
  healthy	
  ponds	
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And	
  within	
  same	
  sites	
  the	
  community	
  structure	
  
gradually	
  changed	
  with	
  1me	
  



PC1 (17%) 

PC2 (11%) 

PC3 (9%) 

Principal	
  Component	
  Analysis	
  (PCA)	
  

PCA	
  analysis	
  
applied	
  on	
  the	
  
community	
  
reveals	
  that	
  
each	
  site	
  has	
  its	
  
own	
  signature	
  
of	
  communi1es	
  



PC1 (17%) 

PC2 (11%) 

PC3 (9%) 

PCA	
  analysis	
  
applied	
  on	
  the	
  
community	
  
reveals	
  that	
  
each	
  site	
  has	
  its	
  
own	
  signature	
  
of	
  communi1es	
  

Principal	
  Component	
  Analysis	
  (PCA)	
  



PC1 (17%) 

PC2 (11%) 

PC3 (9%) 

Principal	
  Component	
  Analysis	
  (PCA)	
  

Crashed	
  ponds	
  
have	
  its	
  own	
  
signature	
  of	
  
microbiome	
  



TRL	
  Spring	
  data 	
   	
   	
   	
   	
  
	
   	
  	
   	
   	
  	
  	
   	
   	
  	
  	
   	
   	
  	
  	
  	
  

CRASHED	
  

6	
  iden1cal	
  ponds	
  from	
  TRL	
  Spring	
  data	
  



Absence	
  

Absence	
  

Presence	
  

Presence	
  

Differences	
  in	
  crashed	
  and	
  healthy	
  ponds	
  	
  



PCA	
  Analysis	
  

•  Clustering	
  and	
  PCA	
  show	
  crashed	
  ponds	
  have	
  
similar	
  community	
  structure	
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Krona	
  Charts	
  for	
  OTU	
  classifica1on	
  and	
  xanomyxanomy	
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Krona	
  Charts	
  for	
  OTU	
  classifica1on	
  and	
  xanomyxanomy	
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Similar	
  clustering	
  
exercise	
  was	
  done	
  
for	
  Cellana	
  and	
  
CalPoly	
  samples	
  

– We	
  found	
  
bacterial	
  
communi1es	
  
varying	
  with	
  
1me.	
  

Cal	
  Poly	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  Cellana	
  	
  	
  



Data	
  Deposi1on	
  format	
  

•  Raw	
  data	
  
–  Raw	
  reads	
  uploaded	
  to	
  
SRA	
  	
  

	
  
•  Processed	
  data	
  

–  The	
  taxonomy	
  and	
  
abundances	
  represented	
  
as	
  Krona	
  charts	
  can	
  be	
  
displayed	
  at	
  the	
  website	
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html	
  format	
  



Data	
  Deposi1on	
  

Table	
  of	
  classified	
  OTUs	
  and	
  their	
  abundances	
  can	
  be	
  displayed	
  on	
  
websites	
  as	
  well	
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Ques1ons	
  ?	
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•  Sandia	
  Na1onal	
  Labs	
  

•  Todd	
  Lane	
  
•  Kunal	
  Poorey	
  
•  Deanna	
  Cur@s	
  
•  Haifeng	
  Gang	
  
•  Pamela	
  Lane	
  
•  Kelly	
  Williams	
  	
  


