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�  Genome	
  has	
  been	
  fully	
  sequenced,	
  now	
  it	
  must	
  be	
  
annotated	
  to	
  create	
  a	
  reference	
  genome.	
  

�  Automated	
  methods	
  are	
  not	
  currently	
  accurate	
  
enough;	
  manual	
  annotation	
  is	
  necessary.	
  

�  Essential	
  tool	
  for	
  creation	
  of	
  the	
  most	
  efficient	
  and	
  
accurate	
  species-­‐specific	
  conservation	
  plan.	
  



�  Common	
  Valley	
  Oak	
  is	
  a	
  foundation	
  	
  
species	
  found	
  throughout	
  California.	
  	
  
�  Quercus	
  lobata	
  exhibits	
  genetic	
  variation	
  
	
  that	
  fluctuates	
  respective	
  to	
  geographic	
  location	
  across	
  
the	
  state.	
  
�  95%	
  riparian	
  valley	
  oak	
  forest	
  and	
  valley	
  oak	
  
woodland	
  have	
  been	
  removed	
  from	
  San	
  Joaquin	
  
valley.	
  

�  Climate	
  change	
  threatens	
  with	
  increased	
  
temperatures	
  and	
  extended	
  droughts	
  



Accept	
  this	
  as	
  the	
  best	
  
consensus	
  model.	
  

�  yes	
  DNA	
  in	
  
Organism	
  

Raw	
  
sequenced	
  
genetic	
  data;	
  

contigs	
  

Analyze	
  
contig	
  with	
  
several	
  

automated	
  
prediction	
  

tools	
  

Generate	
  
consensus	
  
model	
  from	
  

amalgamation	
  
of	
  most	
  

agreed	
  upon	
  
results	
  

BLAST	
  model	
  to	
  
find	
  best	
  

homologous	
  
matches	
  to	
  

biologically	
  similar	
  
organisms	
  

Perform	
  multiple	
  
sequence	
  

alignment	
  analysis	
  
of	
  top	
  matches	
  

and	
  current	
  model	
  
(COBALT)	
  

Edits	
  
necessary?	
  

Yes	
  

Incorporate	
  
edits	
  into	
  
new	
  model	
  

No	
  

Functional	
  Analysis	
  

Localization	
  Analysis	
  

Incorporate	
  annotated	
  model	
  of	
  contig	
  into	
  reference	
  genome	
  

Repeat	
  with	
  next	
  contig	
  





Augustus	
  
SNAP	
  
FGenesH	
  



Fragment	
  #1	
  

Fragment	
  #2	
  



Vacuolar	
  Protein	
  13B	
  like	
  Isoform	
  X3.	
  Citrus	
  Sinensi	
  

Fragment	
  1	
   Fragment	
  2	
  

Vacuolar	
  Protein	
  13A	
  Theobromo	
  cacao	
  

Fragment	
  1	
   Fragment	
  2	
  

Uncharacterized	
  Protein	
  LOC101298156	
  Fragaria	
  vesca	
  

Fragment	
  1	
   Fragment	
  2	
  





9	
  rows	
  of	
  data	
  correspond	
  to	
  8	
  closest	
  homologous	
  matches	
  and	
  our	
  
consensus	
  model:	
  
1)  Putative	
  vacuolar	
  protein	
  sorting-­‐associated	
  protein	
  13B-­‐like	
  isoform	
  

X3	
  [Citrus	
  sinensis]	
  
2)  Vacuolar	
  protein	
  sorting-­‐associated	
  protein	
  13A	
  putative	
  

[Theobroma	
  cacao]	
  
3)  Hypothetical	
  protein	
  CICLE_v100108862	
  [Citrus	
  clementina]	
  
4)  Uncharacterized	
  protein	
  	
  LOC101298156	
  [Fragaria	
  vesca	
  subsp.	
  

Vesca]	
  
5)  Uncharacterized	
  protein	
  LOC100245550	
  [Vitis	
  vinifera]	
  
6)  Putative	
  vacuolar	
  protein	
  sorting-­‐associated	
  protein	
  13C	
  [Morus	
  

notabillis]	
  
7)  Hypothetical	
  protein	
  PRUPE_ppa000018mg	
  [Prunus	
  persica]	
  
8)  Vacuolar	
  protein	
  sorting-­‐associated	
  protein	
  [Ricinus	
  communis]	
  
9)  Consensus	
  prediction	
  model.	
  



The	
  prediction	
  model	
  is	
  missing	
  54	
  amino	
  acids	
  between	
  #277-­‐278	
  and	
  28	
  	
  
between	
  #358-­‐359.	
  



�  54	
  missing	
  residues	
  between	
  #277-­‐278	
  	
  
�  28	
  missing	
  between	
  #358-­‐359	
  
�  42	
  missing	
  between	
  #683-­‐684	
  
�  4	
  missing	
  between	
  #689-­‐690	
  
�  5	
  missing	
  between	
  #2230-­‐2231	
  
�  22	
  missing	
  between	
  #2057-­‐58	
  
�  11	
  extra	
  residues	
  from	
  #688-­‐699	
  
�  16	
  extra	
  residues	
  from	
  #702-­‐718	
  









�  Play	
  a	
  role	
  in	
  controlling	
  the	
  proteins	
  cycling	
  through	
  
the	
  trans-­‐Golgi	
  network.	
  	
  	
  	
  	
  

�  ATPase	
  required	
  for	
  endosomal	
  
	
  	
  	
  	
  trafficking.	
  	
  	
  
�  Regulates	
  membrane-­‐bending	
  	
  
	
  	
  	
  activity	
  that	
  generates	
  intralumenal	
  vessicles.	
  
	
  
� Mutations	
  in	
  humans	
  cause	
  the	
  debilitating	
  
hereditary	
  neurodegenerative	
  diseases	
  chorea	
  
acanthocytosis	
  and	
  Cohen	
  syndrome.	
  







�  Localized	
  within	
  the	
  lumen	
  of	
  the	
  ER,	
  golgi	
  complex,	
  
or	
  within	
  the	
  vacuoles	
  and	
  peroxisomes	
  it	
  packages.	
  

�  Codes	
  for	
  a	
  protein	
  belonging	
  to	
  vacuolar	
  protein	
  
sorting-­‐associated	
  protein	
  family	
  13.	
  	
  

�  Retaining	
  a	
  nonmutated	
  copy	
  of	
  this	
  gene	
  may	
  be	
  
crucial	
  for	
  the	
  oak’s	
  survival.	
  



�  The	
  fully	
  annotated	
  contig	
  18000137	
  can	
  be	
  added	
  to	
  
the	
  growing	
  reference	
  genome	
  for	
  Quercus	
  lobata.	
  

�  This	
  genome	
  can	
  power	
  future	
  conservation	
  strategies	
  
employed	
  to	
  ensure	
  that	
  the	
  common	
  valley	
  oak,	
  a	
  
foundational	
  species,	
  will	
  enjoy	
  prosperity	
  with	
  its	
  
maximum	
  evolutionary	
  potential	
  intact.	
  



End	
  


