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Fig.	
   S1	
   (page	
   below).	
   Graphical	
   illustration	
   of	
   problematic	
   sequences	
   with	
  
further	
  explanations	
  on	
  how	
  to	
  manually	
  identify	
  compromised	
  sequences.	
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Figure	
  S1-­‐1a.	
  Graphical	
  BLAST	
  overview	
  in	
  GenBank	
  of	
  a	
  chimera	
  (JQ272336).	
  
The	
   chimera	
   itself	
   was	
   used	
   as	
   query	
   sequence,	
   such	
   that	
   it	
   is	
   both	
   query	
  
sequence	
  and	
  its	
  own	
  best	
  BLAST	
  match.	
  The	
  remaining	
  sequences	
  show	
  a	
  very	
  
alarming	
   pattern:	
   alternation	
   of	
   matching	
   regions.	
   Either	
   the	
   ITS1-­‐5.8S	
   part	
  
matches	
   the	
   query	
   sequence	
   well,	
   or	
   the	
   5.8S-­‐ITS2	
   part	
   matches	
   the	
   query	
  
sequence	
  well.	
  No	
  non-­‐self	
  GenBank	
  sequence	
  matches	
  the	
  query	
  sequence	
  over	
  
its	
  full	
  length.	
  This	
  is	
  never	
  a	
  good	
  sign	
  and	
  should	
  always	
  be	
  taken	
  to	
  mean	
  that	
  
manual	
  examination	
  is	
  necessary.	
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Figure	
   S1-­‐1b.	
   Alternation	
   of	
   matching	
   regions	
   as	
   seen	
   from	
   the	
   BLAST	
  
alignments	
   (same	
   accession	
   number).	
  Here,	
   it	
   is	
   the	
   ITS2	
   region	
   that	
   does	
   not	
  
match	
  the	
  query	
  sequence	
  well,	
  whereas	
  the	
  first	
  part	
  of	
  the	
  sequence	
  is	
  aligned	
  
well	
  over	
  more	
  than	
  400	
  bp.	
  
	
  

	
  
	
  
Figure	
  S1-­‐1c.	
  A	
  few	
  entries	
  down	
  the	
  list	
  (same	
  accession	
  number),	
  it	
  is	
  the	
  ITS1	
  
of	
   the	
   query	
   sequence	
   that	
   does	
   not	
   match	
   the	
   reference	
   sequence	
   well	
   (no	
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alignment	
  produced	
  between	
  the	
  query	
  and	
  the	
  subject	
  for	
  the	
  first	
  few	
  hundred	
  
base-­‐pairs).	
   This	
   bespeaks	
   a	
   5.8S-­‐based	
   chimeric	
   union.	
   We	
   recommend	
  
examining	
   the	
   BLAST	
   alignment	
   to	
   learn	
   of	
   the	
   specifics	
   of	
   each	
   putative	
  
chimera.	
  In	
  cases	
  where	
  the	
  graphical	
  summary	
  is	
  not	
  as	
  clear-­‐cut	
  as	
  above	
  (and	
  
indeed	
  when	
   the	
  graphical	
   summary	
  does	
  not	
   indicate	
  any	
  problem	
  at	
  all),	
   the	
  
BLAST	
  alignment	
  is	
  the	
  best	
  source	
  for	
  further	
  examination.	
  
	
  
	
  

	
  
	
  
Figure	
  S1-­‐2.	
  Entry	
  JN035638	
  shows	
  a	
  very	
  alarming	
  pattern:	
  a	
  complete	
  lack	
  of	
  
matches	
  for	
  the	
  first	
  part	
  of	
  the	
  query	
  sequence.	
  This	
  is	
  not	
  to	
  be	
  expected	
  for	
  a	
  
high-­‐quality	
  fungal	
  ITS	
  sequence,	
  and	
  manual	
  examination	
  of	
  the	
  BLAST	
  results	
  
are	
   always	
   needed	
   in	
   these	
   cases.	
   BLAST:ing	
   the	
   first	
   part	
   of	
   the	
   sequence	
  
separately	
   is	
   one	
   way	
   forward,	
   as	
   is	
   examining	
   the	
   first	
   part	
   of	
   the	
   query	
  
sequence	
  for	
  indications	
  of	
  low	
  read	
  quality.	
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Figure	
   S1-­‐3.	
   Entry	
   FM180040	
   shows	
   another	
   alarming	
   pattern:	
   breaks	
   in	
   the	
  
BLAST	
  alignment.	
  This	
  typically	
  means	
  that	
  the	
  BLAST	
  results	
  cannot	
  be	
  shown	
  
in	
  a	
  straightforward	
  way,	
   such	
  as	
  when	
  a	
  sequence	
  was	
  assembled	
   incorrectly.	
  
Assembly	
  chimeras	
  produce	
  BLAST	
  results	
  like	
  this.	
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Figure	
   S1-­‐4a.	
   The	
   sequence	
   QUERY	
   (highlighted)	
   is	
   chimeric.	
   The	
   sequence	
  
aligns	
  perfectly	
  in	
  the	
  ITS1	
  and	
  the	
  first	
  part	
  of	
  the	
  5.8S	
  –	
  the	
  screenshot	
  shows	
  
the	
  last	
  part	
  of	
  the	
  ITS1	
  and	
  the	
  first	
  part	
  of	
  the	
  5.8S.	
  The	
  cursor	
  approximately	
  
in	
   the	
   middle	
   of	
   the	
   screen	
   indicates	
   the	
   first	
   base-­‐pair	
   of	
   the	
   5.8S.	
   The	
  
sequences	
  come	
  from	
  the	
  genus	
  Hydnum.	
  
	
  
	
  

	
  
	
  
Figure	
   S1-­‐4b.	
   However,	
   as	
   one	
   scrolls	
   through	
   the	
   5.8S	
   gene,	
   the	
   chimeric	
  
nature	
   of	
   the	
   entry	
   QUERY	
   becomes	
   evident.	
   This	
   screenshot	
   shows	
   the	
   last	
  
base-­‐pairs	
  of	
  the	
  5.8S	
  and	
  the	
  start	
  of	
  ITS2.	
  A	
  separate	
  BLAST	
  search	
  of	
  the	
  ITS2	
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shows	
   it	
   to	
   belong	
   to	
   a	
  Botryobasidium	
   species	
   (same	
   order	
   as	
  Hydnum,	
  but	
   a	
  
different	
   family).	
   The	
   alignment	
   was	
   computed	
   in	
   MAFFT	
   and	
   displayed	
   in	
  
SeaView.	
  
	
  
ITS	
  Primer	
  Maps	
  –	
  ITS	
  primer	
  maps	
  are	
  available	
  at	
  	
  
	
  

https://unite.ut.ee/primers.php,	
  
http://sites.biology.duke.edu/fungi/mycolab/primers.htm,	
  and	
  
http://lutzonilab.org/nuclear-ribosomal-dna/ 
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Fig.	
  S2.	
  Screenshot	
  showing	
  how	
  potentially	
  chimeric	
  sequences	
  are	
  indicated	
  in	
  
UNITE	
  through	
  the	
  use	
  of	
  UCHIME.	
  
	
  

	
  


