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Usage	
  and	
  reference:	
  

,-.(/01231/4 5%/4%6%01((50#/12%17%.81986-4%718%#$5%85-1:6(%17%21/45%781-%;<;%
45='5205>%?@A%6-.(/0124B%C)./06(%'4695%/2:1(:54%#$855%4#5.4D%%

+E #$5%85-1:6(%17%21/45%781-%#$5%45='520/29%/#45(7F%

*E #$5%85-1:6(%17%?@A%.1/2#%588184F%62>%

!E 85-1:6(%17%0$/-58/0%45='52054%'4/29%#$5%.81986-%?5845'4B%
%
G$/(5%4#5.4%*H!%062%I5%'45>%12%6-.(/012%856>4%952586#5>%'4/29%-14#%45='520/29%
#50$21(19/54F%4#5.%+%/4%0'8852#()%12()%4'..18#5>%718%45='52054%952586#5>%'4/29%
;<;%.)8145='520/29B%
%
G$52%.85452#/29%J18K%'4/29%,-.(/01231/45F%.(5645%85758%#1%#$5%71((1J/29%
0/#6#/12D%
%
Quince et al (2011), 'Removing noise from pyrosequenced amplicons.', BMC 
Bioinformatics 12, 38.%

Installation:	
  

!"#$%&"'"()* !
%
C$5%.81986-4%$6:5%I552%#54#5>%12%L60M4N%62>%O/2'P%Q%G/2>1J4%/4%21#%
4'..18#5>B%,%0('4#58%/4%21#%25054468)%I'#%8564126I(5%4/R5%>6#6%45#4%J/((%12()%8'2%
12%6%0('4#58%18%911>%458:58B%,%:584/12%17%L544695%?644/29%S2#587605%TL?SE%/4%
25054468)%#1%/24#6((%#$5%.81986-4B%M.52%L?S%/4%6%911>%0$1/05D%
+
A((9BCCDDD="9&'E%9*="0FC+
+



S2%6>>/#/12F%#$5%0$/-586%0$50K58%?5845'4%85='/854%#$6#%I1#$%L,UUC%62>%#$5%V2'%
W0/5205%O/I868)%685%/24#6((5>D%
+
A((9BCC%),,(=#G0#=H9C).*F'%&'(C/",(D)0&C+
+
A((9BCCDDD=F'$="0FC/",(D)0&CF/.C+
+
C$5%.81.8/5#68)%.81986-%!""#$"%%781-%;<;%V521-/04%TA10$5E%/4%1.#/126(F%I'#%#$5%
012:52/5205%408/.#4%&'$(#)*$#'+ ,!- ./62>%&'$012 ,!- ./644'-5%#$6#%#$/4%/4%/24#6((5>B/
C$545%408/.#4%6(41%'45%'45680$%62>%#$/4%#11%4$1'(>%I5%>1J2(16>5>%62>%/24#6((5>%
T$##.DXXJJJB>8/:5<B01-X'45680$XEB%!""#$"%%/4%.68#%17%#$5%626()4/4%417#J685%62>%
>8/:584%#$6#%685%4$/..5>%J/#$%#$5%45='520/29%-60$/254%781-%A10$5%62>%062%
.144/I()%I5%1I#6/25>%781-%)1'8%45='520/29%760/(/#)F%18%64K%#$5-%#1%>5(/:58%.(6/2%
#5P#%:584/124%17%6((%7(1J986-%TWUUE%7/(54B%,(#5826#/:5()F%)1'%062%'45%#$5%7855%
417#J685%U(1J58%I)%Y5#/(%L6(>5%
T$##.DXXI(19B-6(>5B189X/2>5PB.$.X*""ZX"[X"!X6H45#H17H#11(4H718HJ18K/29H
J/#$H;<; H45='52054E%18%#$5%408/.#%34%56!!7!"",38%17%\SSL]%
T$##.DXXJJJB=//-5B189XE%#1%012:58#%#$5%WUUH7/(54%#1%.(6/2%#5P#%:584/124B%C$5%
012:52/5205%408/.#4%685%4#/((%8'2%857588/29%#1%#$5%26-5%17%#$5%WUUH7/(5%I'#%J/((%4K/.%
#$5%/2/#/6(%.684/29%4#5.B%S7%'4/29%U(1J58F%#$5%408/.#%&'$(#)*$#'+,!- %255>4%#1%I5%
5>/#5>%I)%0$629/29%̂W.(/#Y5)4B.(_%#1%^W.(/#Y5)4U(1J58B.(_%T(/25%[`EB%

+(*),--,)%.(/0&.1"2$&"/
%
U/84#%5P#860#%62>%'2R/.%#$5%.81986-4D%
+

tar - xvzf  Amplicon Noise V1.29 .tar.gz  
+
C1%01-./(5%#$5%.81986-4F%-1:5%/2#1%#$5%#1.%>/850#18)%62>%#).5D%
+

make clean  
make 

+
,2)%588184%$585%-6)%85='/85%0$629/29%#$5%>576'(#%@H%T55E%62>%@HL?S%01-./(584%
T+3#55E%/2%#$5%/2>/:/>'6(%-6K57/(54%64410/6#5>%J/#$%#$5%5P50'#6I(54B%
%
S7%#$5%.81986-4%01-./(5%J/#$1'#%588184F%#).5D%
+

make install  
+
C$/4%J/((%.(605%#$5%5P50'#6I(54%/2%#$5%I/2%>/850#18) B%C$/4%>/850#18)%62>%#$5%W08/.#4%
>/850#18)%255>%#1%I5%6>>5>%#1%)1'8%a?,Cb %/2%18>58%#1%8'2%#$5%.81986-4%781-%#$5%
01--62>%(/25B%S7%)1'%5P#860#%9+3:#5%$;%#!6<=,>?,)*4,@A%/2%)1'8%$1-5%>/850#18)%
TabML]E%#$52%#$/4%01--62>%4$1'(>%I5%6>>5>%#1%)1'8%BB*!-45/18%B34%"#:6%18%
5='/:6(52#B%]>/#%#$/4%7/(5%62>%6>>%#$545%#J1%(/254D%
+

export  PATH=$HOME/ AmpliconNoise V1.29 /b in:$PATH  
export PATH=$HOME / AmpliconNoise V1.29 / Scripts:$PATH  

+



c1'%4$1'(>%6(41%45#%52:/812-52#%:68/6I(54%#1%4.50/7)%#$5%(106#/12%17%(11KH'.%
#6I(54%'45>%I)%#$5%.81986-4B%C$545%>57/25%#$5%21/45%>/4#8/I'#/124B%C$5%71((1J/29%
01--62>4%524'85%#$6#%#$5%7/(5%1%%CD37(#)*$#'+ ,E*)d%/4%6(J6)4%'45>%718%F84%G#!)%
62>%F84%;%#!6%62>%(4*$,E*)%I)%H6IG#!)%62>%H6I;%#!6B%b6:/29%45#%#$545%#$5%
.81986-4%062%I5%8'2%62)J$585%1#$58J/45%#$5) %062%12()%I5%8'2%781-%/24/>5%#$5%
I/2%>/850#18)B%,>>%#$5%#J1%71((1J/29%(/254%#1%)1'8%,B*!-45%18%B34%"#:6%(106#5>%/2%
)1'8%$1-5%>/850#18)D%
+

expor t AMPLICON_NOISE_HOME=$HOME/AmpliconNois eV1.29 /  
export 
PYRO_LOOKUP_FILE=$HOME/ AmpliconNoise V1.29 /Data/LookUp_ Ti
tanium .dat  
export 
SEQ_LOOKUP_FILE=$HOME/ AmpliconNoise V1.29 /Data/Tran.dat  
 

C$52%5/#$58%1.52%6%25J%#58-/26(%J/2>1J%18%41'805%#$5%7/(5%#1%60#/:6#5%#$545%
52:/812-52#%:68/6I(54D%
+

source ~/. bashrc  
 

dS7%J18K/29%J/#$%45='520/29%>6#6%952586#5>%'4/29%62%1(>58%?)8145='520/29%
.81#101(%18%-60$/25%4'0$%64%T212HC/#62/'-E%VW%UON%18%VW%*"F%#$52%#$5%"#:6/
1%%CD37J=>K,E*)/(106#5>%/2%#$5%46-5%>/850#18)%4$1'(>%I5%'45>%/24#56>%17%
1%%CD37(#)*$#'+,E*)/

Testing	
  the	
  installation	
  by	
  running	
  a	
  single	
  dat	
  file	
  
%
C$5%>/850#18)%C54#%012#6/24%#$5%4$5((%408/.#%&'$,!- %J$/0$%J/((%8'2%#$81'9$%#$5%
52#/85%>5H21/4/29%.810544%718%6%4/29(5%>6#%7/(5B%%C$/4%/4%#$5%7/(5%718-6#%
,-.(/01231/45%'454%#1%4#185%7(1J986-4B%, %4-6((/4$%7/(5%0124/4#/29%17%*F"Z;%VW%
UON%856>4F%J$/0$%J/((%.810544%12%6%8564126I()%25J%L60e11K%/2%#52%18%#J52#)%
-/2'#54%LMMN,E*)%/4%/20('>5>B%C$/4%4$1'(>%I5%8'2%64%71((1J4D%
+

./Run.sh C005.dat  

+
S7%#$/4%J18K4%018850#()%#$5%>5H21/45>%7/(5%LMMN7!OM75M=7(>>M7!KM75MP75E,"*%J/#$%
f'4#%+g%45='52054%J/((%I5%952586#5>B%C$5%7/(5%
LMMN7!OM75M=7(>>M7!KM75MP75E,+*33#$@%J/((%-6.%#$545%I60K%#1%#$5%18/9/26(%
856>4B%M#$58%7/(54%857(50#/29%#$5%/2#58-5>/6#5%4#5.4%685%6(41%952586#5>%I'#%/2%
952586(%#$5)%062%I5%/92185>B%C$5%(/4#%7/(5%9/:/29%01-.(5#5%(/2K695%MCh4%718%#$545%
45='52054%/4%6(41%.81>'05>%LMMN7!OM75M=7(>>M7!KM75MP,:#!),%

Running	
  AmpliconNoise	
  on	
  a	
  complete	
  barcoded	
  
454	
  run	
  
S2%#$5%>/850#18)%H54#3)!%/2%#$5%,-.(/01231/45%/24#6((6#/12%>/850#18)F%#$585%685%#J1%
408/.#4%718%8'22/29%#$5%#)./06(%626()4/4%J18K7(1JB%C$545%685%&'$ (#)*$#'+,!- %62>%



&'$012 ,!- B%C$545%062%I5%5P50'#5>%>/850#()%12%#$5%86J%1'#.'#%781-%
.)8145='520/29 %>6#6%4'..(/5>%64%7(1J986-%TWUUE%7/(54%T7/(5%4'77/P%^B477_EB%%
+
S2%6>>/#/12%#$585%685%6%2'-I58%17%1#$58%408/.#4%718%(544%4#62>68>%./.5(/254B%%

¥ A'2C/#62/'-,B4$D%C$/4%J/((%8'2%;<;%62>%SC%>6#6%45#4%#$6#%01-.8/45%60)0(/0%
7(1J4%62>%212H4#62>68>%K5)%4/926#'854B%S#%/4%0'8852#()%I5/29%#54#5>%I'#%
J/((%85.(605%A'2C/#62/'-B4$%/2%#$5%25P#%85(5645B%

¥ A'2C/#62/'-U64#B4$D%,%408/.#%#$6#%4.(/#4%5:52%4-6((%46-.(54%J/#$%'0('4#%/2%
18>58%#1%4.55>%'.%>521/4/29%6#%6%014#%17%4524/#/:/#)B%%

¥ A'2e1#$B4$D%,21#$58%408/.#%'2>58%#54#/29%#1%8'2%6-.(/0124%J/#$%>'6(%
I6801>54B%C$/4%J/((%I5%7'(()%>10'-52#5>%/2%7'#'85%'.>6#54B%

!$(3%),(%$'4*5/,(2/!$(6784*5/
%
&'$(#)*$#'+,!- %/4%'45>%718%VW%UON%C/#62/'-%18%VW%UON%C/#62/'-i%>6#645#4%
J$58564%&'$012,!- %/4%'45>%718%VW%UON%18%VW*"%>6#645#4B%
+
S2%6>>/#/12%#1%#$5%477%7/(5F%6%01--6H45.686#5>%#5P#H7/(5%26-5>%C68!,5!Q%255>4%#1%I5%
.85452#%/2%#$5%46-5%>/850#18)B%C$/4%7/(5%4$1'(>%012#6/2%125%(/25%718%560$%I6801>5%
012#6/2/29%#$5%46-.(5%26-5F%01--6%62>%#$5%I6801>5%45='5205F%5P0('>/29%#$5%
.8/-58%45='5205%'45>F%5B9BD%
+
Sample0 7,CTCGCGTGTC 
+
S7%I6801>54%$6:5%21#%I552%'45>%/2%)1'8%>6#6%45#%4/-.()%/20('>5%6%4/29(5%(/25%/2%
#$/4%7/(5%J/#$%62%5-.#)%I6801>5%7/5(>%5B9B%
%
W6-.(5F%
%
S2%6>>/#/12.%6%.8/-58%45='5205%$64%#1%I5%4'..(/5>F%5/#$58%I)%.644/29%/#%64%6%45012>%
689'-52#%#1%#$5%408/.#%18%I)%-6K/29%6%U,WC,H718-6##5>%7/(5%012#6/2/29%12()%#$5%
.8/-58%45='5205%26-5>%34#+64,"*!)*./5B9BD%%
%

>787F  
ATTAGATACCCNGGTAG 

+
31#5%#$6#%#$/4%7/(5%-6)%012#6/2%>5952586#5>%I645%0$6860#584F%4'0$%64%j3kB%
+
,4%6%>576'(#F%#$5%408/.#%/4%8'2%'4/29%;%.686((5(%.81054454B%C1%0$6295%#$/4%:6('5F%5>/#%
#$5%408/.#%18%-6K5%6%(106(%01.)%17%/#%62>%5>/#%#$6#B%@$6295%(/25%^21>54l;_%#1%64%
-62)%.81054454%64%)1'%J1'(>%(/K5%#1%8'2B%C$5%2'-I58%17%21>54%4$1'(>%21#%
5P055>%#$5%01854%12%6%458:58%18%#$5%#1#6(%2'-I58%17%01854%12%6%0('4#58B%%
+
e1#$%408/.#4%685%#$52%8'2%I)%.644/29%#$5%01--62>%62>%#$5%26-5%5/#$58%17%62%477%
7/(5%T/7%477/271%/4%/24#6((5>E%18%#$5%6(856>)%#5P#%#8624(6#5>%7/(5%5B9B%
+
RunTitanium.sh all MySamples.sff   
 
M8%



%
RunTitanium.sh all MySamples.sff.txt  
%
,(#5826#/:5()%560$%4#5.%/2%#$5%.810544%062%I5%8'2%45.686#5()B%C$585%685%4/P%4#5.4%
/2%6((B%]60$%/4%8'2%I)%.644/29%#$5%018854.12>/29%01--62>%64%#$5%7/84#%689'-52#%
#1%#$5%408/.#D%

split D%952586#54%125%7/(5%718%560$%46-.(5%26-5>%TW6-.(536-5B86JE%
01-.8/4/29%6((%7(1J986-4%781-%#$6#%46-.(5%71'2>%I)%/24/4#/29%12%6%.58750#%
-6#0$%#1%#$5%.8/-58%62>%I6801>5%T#$/4%01--62>%85='/854%#$5%477%18%477B#P#%
7/(5%64%6%45012>%689'-52#%5B9B%RunTitanium.sh split 
MySamples.sff.txt E%%
filter: %952586#54%7/(#585>%>6#%7/(54%

% pyronoise D%.58718-4%#$5%?)8131/45%7(1J986-%0('4#58/29%4#5.4%
seq noise : .58718-4%#$5%W5=31/45%45='5205%0('4#58/29%4#5.%#1%85-1:5%
?@A%588184%
perseus: 8'24%?5845'4%0$/-586%0(644/7/58  %
perseus d: 8'24%?5845'4m%0$/-586%0(644/7/58  %
otus: I'/(>4%MCh4%781-%#$5%>521/45>%45='52054  %
%

/ /

9$)0$)/.:/;'0-%1.(<. %*"/
%
C$5%>/775852#%.81054454%17%#$5%,-.(/01231/45%J18K7(1J%952586#5%45:586(%7/(54F%
-14#%/-.18#62#%17%J$/0$%685%T'4/29%^W6-.(5N_%64%62%5P6-.(5%46-.(5%26-5ED%
%
!"#$%&' ()(*++,-." ++
C$/4%7/(5%012#6/24%#$5%'2/='5%45='52054%67#58%85-1:6(%17%45='520/29%21/45F%?@A%
. 1/2#%588184%62>%0$/-5864F%/2%U,WC,%718-6#B%C$5%(64#%2'-I58%17%560$%45='5205%
26-5%9/:52%/2%#$5%U,WC,%$56>58F%/2>/06#5>%67#58%#$5%'2>5840185%0$6860#58F%
85.85452#4%#$5%2'-I58%17%856>4%#$6#%4$685%#$/4%'2/='5%45='5205%67#58%0(562/29B%
U18%5P6-.(5%#$5%764#6%$56>58%n̂O,oA3, o" og_%/2>/06#54%#$6#%#$/4%45='5205%
85.85452#%5/9$#%856>4F%781-%#$5%46-.(5%197&;9 B%%
%
/%%(*++,(012-."34/%%(*++,(015-."34/%%(*++,(016-."34/%%(*++,(021-."4
C$545%7/(54%012#6/2%85.85452#6#/:5%45='52054%718%560$%MCh%TM.586#/126(%
C6P621-/0%h2/#E%67#58%6%+pF%!p F%<pF%+"p%-6P/-'-%(/2K695%0('4#58/29%17%#$5%
'2/='5F%>5H21/45>%45='52054B%%
%
/%%(*++,(012-78934/%%(*++,(015-78934/%%(*++,(016-78934/%%(*++,(021-7894
C$545%7/(54%012#6/2%785='520/54%718%560$%MCh%TM.586#/126(%C6P621-/0%h2/#E%67#58%
6%+pF%!pF%<pF%+"p%6:58695%(/2K695%0('4#58/29%17%#$5%'2/='5F%>5H21/45>%
45='52054%/2%560$%17%#$5%46-.(54B%%
%
S7%01-.(5#5%(/2K695%0('4#58/29%/4%>54/85>%#$52%4/-.()%85-1:5%#$5%Q6%7(69%781-%#$5%
U@('4#58%01--62>%6#%(/25%!*g%17%#$5%408/.#B%
%



/: (8;";8-;<; 4
C$/4%#6IH45.686#5>%#5P#%7/(5%012#6/24%4#6#/4#/04%6I1'#%#$5%8'2F%4'0$%64%2'-I58%17%
856>4%62>%'2/='5%45='52054%I57185%62>%67#58%>5H21/4/29%62>%0$/-586%7/(#58/29B%
%
!"#$%&' (=-->(7, -#"$$?@A4
C$/4%7/(5%-6.4%560$%'2/='5%45='5205%I60K%#1%#$5%26-5%17%/#4%856>4B%%

%

%

=)"0>?@>*)"0/2"*1&%0)%.(/.:/A.&B:-.A/0,&,'")"&* /
 
C$/4%450#/12%5P.(6/24%#$5%.686-5#584%17%#$5%A'2C/#62/'-B4$%408/.#B%C$5%1#$58%
408/.#%&'$012 ,!- %/4%6(-14#%/>52#/06(%f'4#%85.686-5#58/45>%718%UONB%
+

bc=keys.csv  
nodes=4  
snodes=1  
min_size=50  
max_size=50000   
 

C$545%:6('54%4.50/7)%#$5%26-5%17%#$5%I6801>54%-5#6>6#6%7/(5%C68!,5!QF%#$5%2'-I58%
17%21>54%#1%I5%'45>F%#$5%2'-I58%17%21>54%'45>%718%>6#6%45#4%J/#$%(544%#$62%+""%
45='52054F%#$5%-/2/-'-%2'-I58%17%856>4%718%6%46-.(5%#1%I5%.8105445>F%62>%#$5%
-6P/-'-%46-.(5%4/R5%6I1:5%J$/0$%/#%J/((%I5%4.(/#%/2#1%-'(#/.(5%.68#4%718%
45.686#5%.810544/29B%,7#58%#$/4%J5%$6:5D%
%
mpiextra=" -- mca btl tcp,self"  
 
export AMPLICON_NOISE_HOME=$HOME/AmpliconNoise V1.29 /  
export 
PYRO_LOOKUP_FILE=$AMPLICON_NOISE_HOME/Data/LookUp_Titaniu
m.dat  
export SEQ_LOOKUP_FILE=$AMPLICON_NOISE_HOME/Data/Tran.dat  
%
C$5%7/84#%17%#$545%:68/6I(54%685%5P#86%7(694%#1%.644%#1%-./8'2B%C$5%854#%>57/25%
52:/812-52#%:68/6I(54%718%#$5%,-.(/01231/45%$1-5%>/850#18)%62>%#$5%
.686-5#584%#1%'45%718%?)8131/45%62>%W5=31/45%854.50#/:5()B%G5%#$52%$6:5%
:68/6I(54%718%#$5%21/45%85-1:6(%.81986-4%#$5-45(:54D%
%
#hardcoded parameters for AmpliconNoise  
 
length=400  
#truncation length  
 
spyro=60  
#PyroNoise cluster size  
 
cpyro=0.01  



#PyroNoise cluster init  
 
sseq=25  
#SeqNoise cluster size  
 
cseq=0.08  
#SeqNoise cluster init  
 
alpha= - 7.5  
#Pers eus logit intercept  
 
beta=0.5  
#Perseus logit gradient  
 
minflows=360  
 
maxflows=720  
%
M7%#$545%#$5%-14#%/-.18#62#%62>%#$5%1254%-14#%(/K5()%#1%I5%6>f'4#%I)%#$5%'458%
J1'(>%I5%#$5%(64#%#J1B%C1%I5%(544%4#8/0#%12%7/(#58/29%85>'05%-/27(1J4%41%#1%*;"%718%
5P6-.(5B%C$5%1#$58%.686-5#584%685%5P.(6/25>%/2%#$5%>5408/.#/12%17%#$5%/2>/:/>'6(%
.81986-4%I5(1JB%
%

C&%":/2"*1&%0)%.(/.:/!$(3%),(%$'4*5/*1&%0)/
%
C$5%01-.(5#5%408/.#%/4%01-.(5P%I'#%J5%J/((%6##5-.#%#1%9/:5%62%1:58:/5J%17%#$5%
-14#%46(/52#%4#5.4B%C$5%J18K7(1J%/4%4#68#5>%I)%856>/29%#$5%.8/-58%45='5205%781-%
7/(5%.8/-58B764#6B%C$5%408/.#%/4%4.(/#%/2#1%45.686#5%4'I81'#/254%018854.12>/29%#1%
4/P%4#5.4%-52#/125>%6I1:5B%C$5%7/84#%4'I81'#/25%4.(/#%952586#54%6%.(6/2 H#5P#%
:584/12%17%#$5%7(1J986-%TWUUE%7/(5%/7%4'0$%6%7/(5%>154%21#%6(856>)%5P/4#4%T(/25%``ED%
%

if [ ! - f ${stub}.sff.txt ]; then  
    echo "Generating .sff.txt file"  
    sffinfo $1 >${stub}.sff.txt  
fi  
 

C$5%.(6/2H#5P#%7(1J986-%7/(5%/4%#$52%='6(/#)%7/(#585>%62>%.6845>%/2#1%125%18%-185%
BE*)/7/(54%012#6/2/29%12()%#$5%/>52#/7/584%62>%7(1J%:6('54%17%#$145%856>4%#$6#%.644%
='6(/#)%7/(#58/29%T7/(#58%4'I81'#/25%Q%(/25%Z!EB%C$5%>6#645#%/4%4.(/#%/2#1%125%,E*)/7/(5%
718%560$%I6801>5B%M2()%5P60#%-6#0$54%#1%#$5%9/:52%I6801>54%685%85#8/5:5>B%%
%
C$5%.85H7/(#58/29%012#81(%6(41%85-1:54%6((%856>4%J/#$%75J58%#$62%!`"%7(1J4%I57185%
#$5%7/84#%5-.#)%7(1J%0)0(5%18%>5952586#5%I645%T7(1J%/2#524/#)%I5#J552%"B<%62>%
"B[EB%%
%
U1((1J/29%.85H7/(#58/29F%#$52%4#5.4%.)8121/45F%45=21/45%62>%.5845'4%685%85.56#5>%
718%560$%46-.(5%'4/29%&'$(#)*$#'+/R/&'$012, %%
%



S2%#$5%7/84#%4#5.%17%.)8121/45F%>/4#62054%I5#J552%7(1J986-4%685%06(0'(6#5>%'4/29%
F84%G#!)/S:#$6/=TKUD%

 
echo "Running PyroDist for ${stub}"  
mpirun - np $nodes PyroDist - in $file - out ${stub} > 
${stub}.fout  

+
C$52F%$/58680$/06(%0('4#58/29%J/#$%01-.(5#5%(/2K695%/4%0688/5>%1'#%'4/29%0L:'!)64 %
#1%.81:/>5%/2.'#%7/(5%718%F84%;%#!6B%TW1-5%/2#58-5>/6#5%7/(54%685%6(41%85-1:5>ED%
+

echo "Clustering .fdist file"  
FCluster - in ${stub}.fdist - out ${stub}_X > ${stub}.fout  

+
rm ${stub}.fdist  
rm ${stub}_X.otu ${stub}_X.tree  

+
35P#F%#$5%7(1J986-4%685%/#586#/:5()%0('4#585>%60018>/29%#1%#$5%]L%6(918/#$-%
/-.(5-52#5>%/2%F84%;%#!6F%#1%85-1:5%.)8145='520/29%21/45B%,2%/2/#/6(%0('4#58/29%
0'#H177%%17%a0.)81%62>%0('4#58%4/R5%17%a4.)81%685%'45>%T455%W50#/12%?81986-4%718%
>5#6/(4EB%%
+

echo "Running PyroNoise M"  
 
echo "Running PyronoiseM for ${stub}" mpirun $mpiextra -
np $nodes PyroNoiseM - din ${stub}.dat - out ${pstub} - lin 
${stub}_X.list - s $spyro - c $cpyro > ${pstub}.pout  
 
 

C$5%52>4%17%856>4%685%17#52%21/4)F%41%25P#F%J5%#8'206#5%#$545%#1%;""%I.%T**"%718%
UON%856>4EB%C$/4%.14/#/12%062%I5%-1:5>%#1%0$6295%#$5%I6(6205%I5#J552%
85-6 /2/29%21/45%62>%45='5205%(529#$%62>%F%I6801>54%62>%.8/-58%45='52054%685%
85-1:5>B%
%
Parse.pl ${barcode}${primer} $length < ${pstub}_cd.fa > 
${pstub}_T${length}.fa   

 
C$5%25P#%4#5.%17%#$5%.810544%/4%#1%85-1:5%?@A%588184%/2%#$5%4'I81'#/25%45=21/45B%
C1%I59/2%J5%06(0'(6#5%#$5%?@AH58818H018850#5>%>/4#62054%I5#J552%45='52054%
'4/29%H6IG#!)D%
+

echo "Running SeqDist for ${stub}"  
 
mpirun $mpiextra - np $tnodes SeqDist - in 
${pstub}_T${length}.fa > ${pstub}_T$ {length}.seqdist  
 
 

@1-.(5#5%(/2K695%0('4#58/29%T696/2%'4/29%0L:'!)64 E%/4%0688/5>%1'#%#1%.81:/>5%/2.'#%
#1%H6I;%#!6D%
+
 echo "Clustering SeqDist output for ${stub}"  



 
FCluster - in ${pstub}_T${length}.seqdist - out 
${pstub}_T${length} > ${pstub}_T${length}.fcout  

/
H6I;%#!6%/-.(5-52#4%#$5%45='5205%0('4#58/29%6(918/#$-%#$6#%85-1:54%?@A%
588184D+
+

echo "Running SeqNoise"  
 
mpirun $mp iextra - np $tnodes SeqNoise Ðin 
${pstub}_T${length}.fa - din ${pstub}_T${length}.seqdist 
- lin ${pstub}_T${length}.list - out ${sstub} - s $sse q - c 
$cseq - min ${pstub}.mapping > ${sstub}.snout  
 

F64!6'! G//4%#$52%8'2%/2%#$5%4'I81'#/25%.5845'4%#1%408552%718%62>%85-1:5%
0$/-58/0%45='52054B%%
+
U/26(()%J5%I'/(>%MCh4%781-%#$5%>5H21/45>%45='52054%/2%4'I81'#/25%1#'4B%
+

Running	
  larger	
  datasets	
  
+
,2)%46-.(54%J/#$%-185%856>4%#$62%#$5%.686-5#58%-6Po4/R5%J/((%I5%6'#1-6#/06(()%
4.(/#%62>%8'2%J/#$%#$5%4'I81'#/25%.)8121/454.(/#B%

TestTitaniumFast.sh	
  
%
,2%6>>/#/126(%408/.#%/4%.81:/>5>%J$/0$%'454%'45680$%#1%.58718-%.850('4#58/29%17%
5:52%4-6((%46-.(54%62>%$5205%8'24%764#58%#$62%#$5%4#62>68>%408/.#B%C$/4%01-54%6#%
6%4-6((%014#%/2%#58-4%17%4524/#/:/#)%#1%85-1:5%21/45B%%

Testing	
  the	
  scripts	
  
%
S2%#$5%>/850#18/54%C54#UONF%C54#C/#62/'-F%C54#C/#62/'-U64#%0127/9'86#/12%7/(54%
685%6:6/(6I(5%718%#54#/29%#$5%A'2UONB4$F%A'2C/#62/'-B4$%62>%A'2C/#62/'-U64#B4$%
408/.#4%854.50#/:5()B%C$5%>6#6%45#4%#$5-45(:54%$6:5%#1%I5%>1J2(16>5>F%$1J5:58B%
C1%#54#%#$5%A'2UONB4$%408/.#D%
%
cd TestFLX  
wget 
http://userweb.eng.gla.ac.uk/christopher.quince/Data/Arti
ficialGSFLX.sff.txt.gz  
gunzip ArtificialGSFLX.sff.txt.g z 
RunFLX.sh all ArtificialGSFLX.sff.txt  
%



S7%#$/4%408/.#%8'24%018850#()%/#%J/((%952586#5%#$5%7/(5%,3o4#6#4B#P#%64%71((1J4D%
W6-.(5%C1#6(%?85H7/(#585>%h2/='5%@$/-58/0%@(562W5=%@(562A56>4%
,8#/7/0/6(% ;"*<g %!+";< %̀" % +[ % ;! % !+"*< %
%
, 2>%#1%#54#%#$5%A'2C/#62/'-B4$%408/.#D%
%
wget 
http://userweb.eng.gla.ac.uk/christopher.quince/Data/Tita
nium.sff.txt.gz  
gunzip Titanium.sff.txt.gz  
RunTit anium.sh all Titanium.sff.txt  
%
S7%#$/4%408/.#%8'24%018850#()%/#%J/((%952586#5%#$5%7/(5%,3o4#6#4B#P#%64%71((1J4D%
W6-.(5%C1#6(%?85H7/(#585>%h2/='5%@$/-58/0%@(562W5=%@(562A56>4%
C/#62/'- % !<[`< %*<!++ %!"[ % ++g% +gZ% *<+;Z %
%
C54#/29%A'2C/#62/'-U64#B4$%.81055>4%64%6I1:5%62>%4$1'(>%9/:5D%
%
W6-.(5%C1#6(%?85H7/(#585>%h2/='5%@$/-58/0%@(562W5=%@(562A56>4%
C/#62/'- % !<[`< %*<!++ %*<* % +"[ % +;< % *<+`g %

Programs	
  
+
)0%B8;&CD44
+
E*'++++/(0*'F++++++++++++7*/()'#&+*'9$(+,*.&+')%&+
E"$(++/(0*'F+++++++++++"$(9$(+,*.&+/($G+
I9(*"'/B +
E0+++++++++++++++++++++++0&/".$(*"'+
E)+++++++++++++++++++++++)3&0)F&+.*'J)F&+
ED++++++++++++++++++++++$/&+D&*FA(/+
E*+++++++++++++++++++++++0&)7+*7&'(*,*&0/+
E/+++++++++++++++++++++++/#).&+7*/(=+
+
C$/4%.58718-4%6%4/-.(5%$/58680$/06(%0('4#58/29B%S#%856>4%6%>/4#6205%7/(5%/2%#5P#%
718-6#%TH/2EB%C$/4%01>5%$64%I552%1.#/-/R5>%I)%m6:/>%b'2#%17%C5445((6B%
%
C$5%7/84#%(/25%/2%#$5%#5P#%7/(5%9/:54%#$5%2'-I58%17%52#/#/54%#1%I5%0('4#585>%3B%C$/4%/4%
#$52%1.#/126(()%71((1J5>%I)%3%/>4%/7%#$5%TH/E%7(69%/4%45#%64%45.686#5%(/254B%M#$58J/45%
#$5%3T3H+EX*%.6/8J/45%>/4#62054%71((1J%64%/2>/:/>'6(%(/254B%C$5%>/4#62054%>/f%685%
4.50/7/5>%/2%18>58%/%l%+q3F%f%l%+BB/B%
%
C$5%.81986-%.58718-4%01-.(5#5%(/2K695%0('4#58/29%64%>576'(#%I'#%6:58695%
(/2K695%062%I5%4.50/7/5>%I)%#$5%TH6E%7(69B%,:58695%(/2K695%6001'2#/29%718%J5/9$#4%
/4%.144/I(5%J/#$%TH6%QJ E%#$5%J5/9$#4%685%#$52%#6K5%781-%#$5%/>4%J$/0$%-'4#%$6:5%
718-6#%
%

Name1_Weight1  



É 
NameN_WeightN 

%
C$5%.81986-%.81>'054%#$855%1'#.'#%7/(54%!)'B,:#!)./!)'B,%)'./!)'B,)466%J$52%4#'I%/4%
4.50/7/5>%I)%TH1'#ED%
%
!)'B,:#!)%$64%718-6#%T4/-/(68%#1%GV(D&ED%

d NClusters Cluster1 .. ClusterN  
%
J$585%E%/4%#$5%>/4#6205%6#%J$/0$%0('4#584%718-5>B%; %/4%#$5%2'-I58%17%0('4#584%6#%
#$/4%0'#177%62>%#$52%560$%0('4#58%/4%4.50/7/5>%64%6%01--6%45.686#5>%(/4#%17%52#8/54%
5/#$58%/2>5P5>%"%#1%3%H+%18%I)%/>4%/7%#$5%TH/E%7(69%/4%4.50/7/5>B%
%
!)'B,%)' %4/-.()%9/:54%#$5%0('4#58%4/R54%/2%#$5%46-5%718-6#B%@('4#584%685%1'#.'##5>%
6#%45.686#/124%17%"B"+%I)%>576'(#%I'#%#$/4%062%I5%0$6295%I)%TQ8E%7(69B%
%
!)'B,)466%/4%#$5%$/58680$/06(%/2%25J/0K%#855%718-6#%
%
U/26(()%#$5%>/4#62054%062%I5%406(5>%I)%#$5/8%-6P/-'-%'4/29%#$5%TH4E%7(69B%
+
KL)%9.&/ B+
+
C1%.58718-%01-.(5#5%(/2K695%$/58680$/06(%0('4#58/29D%
+

FCluster - in  test.fdist - out test_M  
+
M8%#1%'45%6:58695%(/2K695%J/#$%J5/9$#4%62>%/>4%/2%1'#.'#D%
+

FCluster Ði Ða Ðw - in test.ndist - out test_A  
+
T#$/4%85='/854%>/4#6205%7/(5%J/#$%/>4E%
+
+
+
) "8;"E@?FB&D+%
E*'+++++/(0*'F++++++++++++*'9$(+,*.&+')%&+
+
C$/4%.81986-%4/-.()%>585.(/06#54%6%764#6%7/(5%17%45='52054B%W5='52054%17%>/775852#%
(529#$%685%12()%01-.685>%'.%#1%#$5%4-6((58%(529#$%62>%/7%/>52#/06(%'.%#1%#$6#%
4-6((58%(529#$%685%f'>95>%#$5%46-5%45='5205B%m585.(/06#5>%45='52054%J/#$%/>4%
#$6#%685%6%01-I/26#/12%17%#$5%71'2>/29%45='5205%/>%62>%#$5%2'-I58%17%/>52#/06(%
45='52054%71'2>%/B5B%
+

>founderID_weight  
+
C$5%-6../29%17%45='52054%#1%#$5%'2/='54%/4%9/:52%I)%6%B-6.%7/(5%952586#5>%J/#$%
#$5%26-5%"*!)*$*+6,+*3 %J$585%"*!)*$*+6 %/4%1I#6/25>%I)%.684/29%B76%17%#$5%
18/9/26(%7/(5%26-5B%C$/4%$64%6%(/25%718%560$%'2/='5%45='5205%/2%718-6#D%
+



OriginallIdx, NewIdx, ParentID, I: 
Idx _1,ÉIdx _I:ID _1,É ,ID_I  

+
BBJ$585%S%/4%#$5%2'-I58%17%45='52054%-6../29%#1%#$5%'2/='5B%%
+
KL)%9.&B+
+

FastaUnique - in Test.fa > Test_U.fa  
+
+
:G?8;+%T.6/8J/45%355>(5-62HG'240$%45='5205%>/4#6205%-6#8/P%781-%6%764#6%7/(5E%
+
E*'+++++/(0*'F++++++++++++,)()+,*.&+')%&+
I9(*"'/B +
E*+"$(9$(+*7&'(*,*&0/+
+
C$/4%.81986-%952586#54%6%>/4#6205%-6#8/P%781-%6%764#6%7/(5%17%#$5%718-6#%85='/85>%
I)%0L:'!)64 B%S#%'454%6%4/-.(5%/-.(5-52#6#/12%17%#$5%5P60#%355>(5-62 HG'240$%
6(918/#$-%#1%.58718-%.6/8J/45%6(/92-52#4%'4/29%6%7/P5>%96.%.526(#)%17%+B<B%
m/4#62054%685%#$52%06(0'(6#5>%60018>/29%#1%#$5%jW'#5CG#!)X%6(918/#$-%I64/06(()%
01'2#/29%-/4-6#0$5>%2'0(51#/>54%64%6%>/4#6205%17%125%62>%J/#$%6%014#%17%125%718%6%
96.%85968>(544%17%(529#$%62>%#$52%218-6(/R/29%I)%2'-I58%17%01-.68/4124%Tb'45/
6)/*:,/V521-5%e/1(19)%*""[EB%M'#.'#%/4%#1%4#62>68>%1'#B%
+
C$5%12()%1.#/12%TH/E%/4%#1%1'#.'#%/>52#/7/584%4'/#6I(5%718%8'22/29%0L:'!)64 %J/#$%Q/B%
+
C$/4%/4%62%L?S%.81986-%6((1J/29%#$5%06(0'(6#/12%17%>/4#62054%#1%4.856>%608144%
-'(#/.(5%01854%62>X18%21>54B%
+
KL)%9.&B+
+

mpirun Ðnp 32 NDist Ðin Test.fa > Test.ndist  
+
+
H&C8&B8+T4(6)4%-124#584E%
+
E/*'+++++/(0*'F++++++++++++/&6+,*.&+')%&+
I9(*"'/B +
E/+++++++*'(&F&0+
E(*'+++++/(0*'F++++++++++++0&,&0&'#&+/&6$&'#&+,*.&+
E)+++++++++++++++++++++++++++++++++"$(9$(+).*F'%&'(/ +
E7+++++++++++++++++++++++++++++++++$/&+*%G).)'#&+
E0*'+++++/(0*'F++++++++++++.""J$9+,*.&+')%&+

+
C$5%?5845'4%6(918/#$-%9/:52%62%/2.'#%764#6%7/(5%TH4/2E%#6K54%560$%45='5205%/2%#'82%
62>%45680$54%718%#$5%0(1454#%0$/-58/0%-6#0$%'4/29%#$5%1#$58%45='52054%64%
.144/I(5%.6852#4B%S#%7/2>4%#$5%1.#/-'-%.6852#4%62>%I856K.1/2#4B%S#%12()%45680$54%
718%.6852#4%6-1294#%4.50/54%17%5='6(%18%9856#58%6I'2>6205%J$585%6I'2>6205%/4%
1I#6/25>%781-%#$5%764#6%/>4D%



%
>ID_weight  

%
35:58%8'2%-'(#/.(5%01./54%17%F64!6'! %/2%#$5%46-5%>/850#18)r%C$5%TH6E%7(69%1'#.'#4%
6((%#$5%0$/-58/0%6(/92-52#4%62>%/4%'457'(%718%:58/7)/29%/7%45='5205%#8'()%/4%
0$/-58/0B%C$5%TH>E%7(69%'454%6%4(/9$#()%>/775852#%6(918/#$-%/20('>/29%6%.526(#)%718%
/-I6(6205%12%I8620$54%17%#$5%#855%718-5>%I)%#$5%0$/-586%62>%.6852#4%J$/0$%-6)%
9/:5%I5##58%854'(#4%/2%41-5%/24#62054B%?5845'4%'454%6%2'0(51#/>5%#8624/#/12%7/(5%
62>%TQ8/2E%6((1J4%#$/4%7/(5%#1%I5%45#%1#$58J/45%/#%>576'(#4%#1%#$5%HJW71VVYDF70Z1J%
:68/6I(5%62>%/7%#$/4%/4%21#%45#%#$5%$56>58%:68/6I(5%1VVYDF70Z1J%J$/0$%/4%45#%#1%
,̂,RG*)*R(4*$,E*)_B%

%
G5%8501--52>%85-1:/29%>5952586#5%.8/-584%I57185%8'22/29%F64!6'! B%
%
S#%.81>'054%6%(1#%17%/271%I'#%BBB%#$5%08/#/06(%.18#/12%685%#$5%Pl+*#$F%)l+!#$F%62>%
Rl+;#$%#1K524B%S7%P%s%"B+<%62>%)%nl%"B"%62>%R%/4%(68958%#$62%6I1'#%+<%#$52%#$/4%/4%6%
0$/-586B%
%
C$5%TH4E%012#81(4%4K5J%/B5B%$1J%-'0$%9856#58%/2%785='520)%6%45='5205%$64%#1%I5%#1%
I5%6%.'#6#/:5%.6852#B%C$/4%>576'(#%#1%125%Q%$/9$58%:6('54%062%85>'05%#$5%76(45%
.14/#/:5%86#5B%
%
C$5%TH#/2E%1.#/12%6((1J4%45='52054%1#$58%#$62%#$5%='58/54%#1%I5%'45>%64%
8575852054B%C$/4%062%I5%'45>%#1%4.(/#%6%7/(5%718%8'22/29%608144%#$856>4%18%12%6%
0('4#58%T455%5P6-.(5%I5(1JEB%
%
KL)%9.&+$/)F&B+
+

sed Ôs/^ATTAGATACCC\ w{1}GGTAG//Õ 
C005_s60_c01_T220_s30_c08_cd.fa > 
C005_s 60_c01_T220_s30_c08_P.fa  
 
Perseus - sin C005_s60_c01_T220_s30_c08_P .fa  > 
C005_s60_c01_T220_s30_c08_P. per  

+
C1%4.(/#%6%764#6%7/(5%/2#1%71'8%450#/124%560$%/2%/#4%1J2%>/850#18)%62>%#$52%8'2%
F64!6'! %/2%#$5%I60K981'2>%12%560$%45.686#5()%I57185%8501-I/2/29%#$5%1'#.'#D%
+

Split.pl Uneven1_s25_P.fa 4  
 
cd Split0  
Perseus - sin Split0.fa - tin ../Uneven1_s25_P.fa > 
Split0.per&  
 
cd ../Split1  
Perseus - sin Split1 .fa - tin ../Uneven1_s25_P.fa > 
Split1 .per&  
 
cd ../Split2  



Perseus - sin Split2 .fa - tin ../Uneven1_s25_P.fa > 
Split2 .p er&  
 
cd ../Split3  
Perseus - sin Split3 .fa - tin ../Uneven1_s25_P.fa > 
Split3 .per&  
 
../Scripts/Join.pl Split*/*per > Uneven1_s25_P.per  

+
C1%0(644/7)%45='52054%'45%@(644B.(%J/#$%4'9954#5>%.686-5#584%718%t<D%
+

Class.pl C005_s60_c01_T 220_s30_c08_P.per - 6.6925 0.56 52 
> C005_s60_c01_T220_s30_c08_P.class  

+
BB#$/4%952586#54%6%7/(5%J/#$%718-6#D%
+

seqname x y z probability _of _being _chimeric  
+
G5%062%4.(/#%'.%#$5%18/9/26(%764#6%7/(5%6#%<"p%.81I6I/(/#)%17%I5/29%0$/-58/0D%
+

Filter GoodClass .pl C005_s60_c01_T220_s30_c08_P. fa 
C005_s60_c01_T220_s30_c08_P. class 0.5 2> 
C005_s60_c01_T 220_s30_c08_Good.fa > 
C005_s60_c01_T 220_s30_c08_Chi.fa  

+
H&C8&B8G44T4(6)4%-124#584E+
+
E/*'+++++/(0*'F++++++++++++/&6+,*.&+')%&+
I9(*"'/B +
E#+++++++,.")(M,.")(+++++++/&(+).9A)MG&()+7&,)$.(+N+EO=OPMQ=RR+
E/+++++++*'(&F&0+++++++++++/&(+/J&D+7&,)$.(+N+>+
E(*'+++++/(0*'F++++++++++++0&,&0&'#&+/&6$&'#&+,*.&+
E)+++++++++++++++++++++++++"$(9$(+).*F'%&'(/+
EG+++++++++++++++++++++++++7"+'"(+$/&+*%G).)'#&+
E0*'+++++/(0*'F++++++++++++.""J$9+,*.&+')%&+

+
F64!6'!G%>/77584%/2%6(918/#$-%62>%1'#.'#%781-%F64!6'! B%S#%12()%#54#4%696/24#%
.6852#4%#$6#%$6:5%I552%0(644/7/5>%64%212H0$/-58/0B%S#%6(41%12()%#54#4%718%.144/I(5%
.6852#4%6-1294#%45='52054%#$6#%685%6#%(564#%#J/05%64%6I'2>62#%64%#$5%='58)B%
C$545%0$62954%85>'05%76(45%.14/#/:54%I'#%6#%#$5%014#%#$6#%4524/#/:/#)%/4%6(41%
4(/9$#()%85>'05>B%C$5)%J585%/24./85>%I)%#$5%4#86#59)%6>1.#5>%/2%'5-#+6 %T]>968%6)/
*:B%*"++%jh@bSL]%/-.81:54%4524/#/:/#)%62>%4.55>%17%0$/-586%>5#50#/12kF%
[#%#$"%4+*)#5!EB%C$/4%.81986-%4$1'(>%I5%.8575885>%J$52%6%75J%0$/-5864%062%I5%
#1(586#5>%62>%76(45%.14/#/:54%06221#B%h2(/K5%F64!6'! %/#%255>4%#1%.58718-%
0(644/7/06#/12%/#45(7B%h4695%/4%f'4#%(/K5%F64!6'! %5P05.#%#$6#%/#%952586#54%B0(644H7/(54%
86#$58%#$62%B.58%5='/:6(52#%#1%8'22/29%F64!6'! %62>%#$52%L:*!!,3: D%
+
KL)%9.&+$/)F&B+
+



Perseus - sin C005_s60_c01_T220_s30_c08_P.fa > 
C005_s60_c01_T220_s30_c08_P. class  

+
C$5%1'#%718-6#%/4%#$5857185%17%#$/4%718-D%
+

SeqName x y z p  
+
BBJ$585%3%/4%#$5%.81I6I/(/#)%17%#$5%45='5205%I5/29%0$/-58/0B%35:58%8'2%-'(#/.(5%
01./54%17%F64!6'!G%/2%#$5%46-5%>/850#18)r%F64!6'!G%'454%#$5%/-I6(6205%.526(#)%64%
>576'(#B%C$5%THI E%7(69%#'824%#$/4%177B%C$5%7(69%TH0%6(.$6FI5#6E%6((1J4%>/775852#%6(.$6%
62>%I5#6%.686-5#584%#1%I5%.6445>%#1%#$5%.81986-%#$545%>576'(#%#1%:6('54%718%#$5%
t<%859/12%#86/25>%#$81'9$%(19/4#/0%8598544/12B%C$545%J18K%J5((%952586(()%#$1'9$B%
M#$58%.686-5#584%685%64%718%F64!6'! B%
%
+
HIC+G?8;+T.6/8J/45%>/4#6205%-6#8/P%781-%7(1J986-4E+
+

E*'+++++/(0*'F++++++++++++,."D+,*.&+')%&+
E"$(++++/($G++++++++++++++"$(+,*.&+/($G+
I9(*"'/B +
E'*++++++++++++++++++++++++++++++'"+*'7&L+*'+7)(+,*.&+
E0*'++++/(0*'F++++++++++++.""J$9+,*.&+')%&+

+
C$/4%.81986-%06(0'(6#54%6%>/4#6205%-6#8/P%I5#J552%7(1J 986-4B%S2.'#%TH/2E%/4%#1%6%
B>6#%7/(5%012#6/2/29%7(1J986-4%/2%6%4/-.(5%718-6#B%C$5%7/84#%(/25%$64%#$5%2'-I58%17%
7(1J986-4%71((1J5>%I)%#$5%2'-I58%17%7(1J4D%3%LB%%]60$%17%#$5%3%7(1J986-%52#8/54%
$64%#$5%718-6#D%/>%(529#$+%7(1J+%7(1J*%BBB%7(1JL%%J$585%/>%/4%f'4#%62%/>52#/7/58F%
(529#$%/4%#$5%2'-I58%17%u0(562u%7(1J4F%71((1J5>%I)%6((%L%7(1J4%T6(#$1'9$%12()%
(529#$%J/((%5:58%I5%'45>EB%%
%
C$5%>/4#62054%685%06(0'(6#5>%60018>/29%#1%#$5%6(918/#$-%/2%\'/205%6)/*:,%*""Z%
5P05.#%#$6#%6(/92-52#%17%7(1J986-4%21%(12958%100'84B%C$/4%85='/854%6%(11KH'.%
#6I(5%718%#$5%/2#524/#)%>/4#8/I'#/124%6I1'#%#$5%$1-1.1()-58%(529#$B%e)%>576'(#%
#$/4%/4%856>%/2%781-%6%7/(5%45#%/2%#$5%$56>58%7/(5%I)%#$5%0124#62#%OMMYh?oUSO]%
J$/0$%/4%45#%#1%^BBXm6#6XO11Kh.o]+*!B>6#_%6%J5((%0127/9'85>%>/4#8'I'#/12%718%;<;%
VWUON%/-.(5-52#6#/12B%@1245='52#()%#$5%.81986-%062%12()%I5%8'2%781-%#$5%I/2%
>/850#18)%#1%-6/2#6/2%#$/4%85(6#/:5%.6#$B%b1J5:58F%#1%6((1J%#$5%.81986-%#1%8'2%
62)J$585%#$5%52:/812-52#%:68/6I(5%F\&V71VVYDF70Z1J%062%I5%45#%64%>5408/I5>%
/2%#$5%/24#6((6#/12%/24#8'0#/124%18%#$5%.6#$%#1%6%(11K'.%7/(5%062%I5%.6445>%J/#$%#$5%
TH8/2E%7(69B%
%
C$5%1.#/126(%7(69%TH2/E%/4%25054468)%/7%#$5%7(1J986-%7/(5%012#6/24%21%/>4B%
%
M'#.'#%/4%#1%6%>/4#6205%-6#8/P%/2%7(6#%718-6#%17%26-5%4#'IB7>/4#%J$585%4#'I%/4%45#%
I)%#$5%TH1'#E%7(69B%W#6#'4%/2718-6#/12%/4%452#%#1%4#62>68>%1'#%62>%#$/4%062%I5%
4675()%/92185>%/7%#$5%.81986-%8'24%018850#()B%
%
C$/4%/4%62%L?S%.81986-%6((1J/29%#$5%06(0'(6#/12%17%>/4#62054%#1%4.856>%608144%
-'(#/.(5%01854%62>X18%21>54B%



%
KL)%9.&B+
+

mpirun Ðnp 32 PyroDist Ðin Test.fa Ðout Test > 
Test.fdout  

+
C$/4%952586#54%#$5%>/4#6205%-6#8/P%(6!),"E#!)/
+
+
HIC+:+?8&%T0('4#584%7(1J986-4%J/#$1'#%6(/92-52#4E+
++++++++++++++++++++++++E7*'+++/(0*'F++++++++++++,."D+,*.&+')%&+
++++++++++++++++++++++++E"$(+++/(0*'F++++++++++++#.$/(&0+*'9$(+,*.&+')%&+
++++++++++++++++++++++++E.*'++++/(0*'F++++++++++++.*/(+,*.&+
+++++++++++++++++++++++++I9(*"'/B+
++++++++++++++++++++++++E3+++++++3&0G"/&+
++++++++++++++++++++++++E#+++++++7"$G.&++++++++++++*'*(*).+#$(E",, +
++++++++++++++++++++++++E'*+++++++++++++++++++++++++++++++'"+*'7&L+*'+7)(+,*.&/+
++++++++++++++++++++++++E/+++++++7"$G.&++++++++++++90&#*/*"'+
++++++++++++++++++++++++E0*'+++,*.&++++++++++++++++++.""J$9+,*.&+')%& +
+
C$/4%.81986-%'454%62%]L%6(918/#$-%#1%0124#8'0#%>5H21/45>%45='52054%I)%
0('4#58/29%7(1J986-4%64%>5408/I5>%/2%\'/205%5#%6(B%*""Z%I'#%J/#$1'#%6(/92-52#4B%
S#%#6K54%64%/2.'#%TH>/2E%6%7(1J986-%7/(5%17%#$5%718-6#%>5408/I5>%6I1:5%62>%62%
/2/#/6(%$/58680$/06(%0('4#58/29%TH(/2E%952586#5>%I)%8'22/29%0L:'!)64 %12%#$5%1'#.'#%
17%F84%G#!)B%M'#.'#%7/(54%685%952586#5>%J/#$%#$5%4#'I%4.50/7/5>%I)%7(69%TH1'#EB%
+
C$5%0'#H177%718%#$5%/2/#/6(%0('4#58/29%/4%4.50/7/5>%I)%TH0E%952586(()%#$/4%4$1'(>%I5%
='/#5%4-6((%"B"+%/4%6%911>%:6('5%718%-14#%>6#6%45#4B%C$5%.686-#58%TH4E%012#81(4%#$5%
0('4#58%4/R5B%C$5%(68958%#$/4%/4%#$5%#/9$#58%#$5%0('4#584%Q%"̀B"%/4%6%8564126I(5%:6('5%
$585%I'#%4-6((58%-6)%85-1:5%-185%.)8145='520/29%21/45B%S7%#$545%.686-5#584%
685%21#%45#%#$5)%>576'(#%#1%#$545%:6('54B%
%
C$5%.686-5#58%TH8/2E%6((1J4%6%(11K%'.%7/(5%#1%I5%4.50/7/5>%1#$58J/45%#$5%.81986-%
'454%#$5%52:/812-52#%:68/6I(5%?cAMoOMMYh?oUSO]%/7%#$6#%/4%21#%45#%/#%>576'(#4%#1%
#$5%9(1I6(%:68/6I(5%OMMYh?oUSO]%71'2>%/2%?)8131/45B$%0'8852#()%
^BBXm6#6XO11Kh.o]+*!B>6#_B%C$/4%J/((%J18K%.81:/>5>%#$5%5P50'#6I(5%/4%8'2%781-%
#$5%I/2%>/850#18)%#1%-6/2#6/2%#$/4%85(6#/:5%.6#$%#1%#$5%7/(54%/2%BBXm6#6B%
%
C$5%1.#/12%TH: E%1'#.'#4%5P#86%>5I'9%/2718-6#/12%#1%4#62>68>%1'#B%
%
S2718-6#/12%12%0('4#58%012:5895205%/4%1'#.'#%#1%4#62>68>%1'#%62>%67#58%8'22/29%
#$5%.81986-%.81>'054%6%2'-I58%17%7/(54D%%

+E !)'B75E,"*D%6%764#6%7/(5%17%>5H21/45>%45='52054B%C$5%/>4%685%718-5>%64%
]̂!)'B7 #$E6^7_6#@-)_%J$585%J5/9$#%685%#$5%2'-I58%17%856>4%-6../29%#1%

#$6#%45='5205F%62>%/2>5P%/4%f'4#%62%68I/#868)%0('4#58%2'-I58B%
*E !)'B75E,I'*:` %='6(/#/54%718%#$5%>521/45>%45='52054%455%\'/205%5#%6(B%

T'2.'I(/4$5>EB%



!E !)'B,+*33#$@D%012#6/24%6%(/25%718%560$%>5H21/45>%45='5205%9/:/29%#$5%856>%
#$6#%0$6860#58/R54%#$6#%45='5205%71((1J5>%I)%6%#6I%45.686#5>%(/4#%17%
7(1J986-%856>4%T4.50/7/5>%I)%#$5/8%/>4%856>%781-%>6#%7/(5E%#$6#%-6.%#1%/#B%

;E >/850#18)%4#'ID%012#6/24%6%764#6%7/(5%718%560$%>5H21/45>%45='5205./#7#$E6^,"*F%
17%856>4%#$6#%-6.%#1%/#B%

%
C$/4%/4%62%L?S%.81986-%6((1J/29%#$5%06(0'(6#/12%17%>/4#62054%#1%4.856>%608144%
-'(#/.(5%01854%62>X18%21>54B%
+
KL)%9.&B+
+

mpirun Ðnp 32 Pyro Noise - din Test.dat - out Test_s6 0_c01 
- lin Test_ X.list - s 60.0 - c 0.01 > Test_s6 0_c01.pout  

+
HIC+:+?8&J4
+
C$/4%:584/12%17%F84%;%#!6%$64%#$5%5P60#%46-5%'4695%64%6I1:5%I'#%4#1854%7(1J986-%
>/4#62054%/2%-5-18)B%S#%/4%'457'(%718%C/#62/'-%>6#6%J$585%#$5%06(0'(6#/12%17%#$545%
>/4#62054%-6)%I5%#$5%(/-/#/29%4#5.B%%

+
!&FG?8;4S3*#4_#!6/E#!)*$56/+*)4#^/"4%+/*/"*!)*/"#:6U/
+
E*'+++++/(0*'F++++++++++++,)/()+,*.&+')%&+
I9(*"'/B +
E*+"$(9$(+*7&'(*,*&0/+
E0*'++++/(0*'F++++++++++++.""J$9+,*.&+')%&+
+
C$/4%.81986-%952586#54%6%>/4#6205%-6#8/P%17%#$5%718-6#%85='/85>%I)%0L:'!)64 %
781-%6%764#6%7/(5B%S#%'454%6%62%/-.(5-52#6#/12%17%#$5%5P60#%355>(5-62HG'240$%
6(918/#$-%#1%.58718-%.6/8J/45%6(/92-52#4B%m/4#62054%6001'2#%718%2'0(51#/>5%
#8624/#/12%.81I6I/(/#/54%64%6%854'(#%17%?@A%588184B%C$585%/4%6%>/775852#%014#%718%
$1-1.1()-58%T;B"E%62>%218-6(%96.4%T+<B"EB%C$5%.81I6I/(/#/54F%60#'6(()%Q(19%17F%%
685%856>%781-%6%(11K%'.%#6I(5B%e)%>576'(#%#$/4%/4%781-%6%7/(5%45#%/2%#$5%$56>58%7/(5%I)%
#$5%0124#62#%1VVYDF70Z1J%J$/0$%/4%45#%#1%a,,RG*)*R(4*$,E*)_%0127/9'85>%718%6%
4#62>68>%.1()-58645B%@1245='52#()%#$5%.81986-%062%12()%I5%8'2%781-%#$5%I/2%
>/850#18)%#1%-6/2#6/2%#$/4%85(6#/:5%.6#$B%b1J5:58F%#1%6((1J%#$5%.81986-%#1%8'2%
62)J$5 85%#$5%52:/812-52#%:68/6I(5%HJW71VVYDF70Z1J%062%I5%45#%64%>5408/I5>%/2%
#$5%/24#6((6#/12%/24#8'0#/124%18%#$5%.6#$%#1%6%(11K'.%7/(5%062%I5%.6445>%J/#$%#$5%TH
8/2E%7(69B%
%
C$5%1.#/12%TH/E%/4%#1%1'#.'#%/>52#/7/584%4'/#6I(5%718%8'22/29%0L:'!)64 %J/#$%Q/B%
%
C$/4%/4%62%L?S%.81986-%6((1J/29%#$5%06(0'(6#/12%17%>/4#62054%#1%4.856>%608144%
-'(#/.(5%01854%62>X18%21>54B%
+
KL)%9.&B+
+

mpirun Ðnp 32 SeqDist Ðin Test.fa > Test.seq dist  
+



4
+
! &F:+?8&4T5:'!)64!/!6I'6$56! U/
/
E*'++++++++/(0*'F++++++++++++,)/()+/&6$&'#&+,*.&+')%&++
E7*'+++++/(0*'F++++++++++++/&6$&'#&+7*/()'#&/+ ,*.&+')%&+
E"$(+++++/(0*'F+++++++++++#.$/(&0+*'9$(+,*.&+')%&+
E.*'++++++/(0*'F++++++++++++.*/(+,*.&+
I9(*"'/B +
E%*'++++%)99*'F+,*.&+
E3+++++++++3&0G"/&+
E#+++++++++7"$G.&++++++++++++*'*(*).+#$(E",, +
E/+++++++++7"$G.&++++++++++++90&#*/*"'+
E0*'+++++/(0*'F++++++++++++.""J$9+,*.&+')%&+
+
+
C$/4%.81986-%'454%62%]L%6(918/#$-%#1%85-1:5%?@A%21/45%I)%0('4#58/29%
45='52054%64%>5408/I5>%/2%\'/205%5#%6(B%T*"++ EB%C$5%46-5%>/4#6205%-5#8/0%64%
>5408/I5>%/2%H6IG#!)%/4%'45>B%S#%#6K54%64%/2.'#%TH/2E%6%764#6%7/(5%TJ/#$%785='520/54%
>57/25>%/2%/>4%64%]#E7_6#@-)EF%TH>/2E%6%7(6#%-6#8/P%17%45='5205%>/4#62054%952586#5>%
I)%H6IG#!)%62>%62%/2/#/6(%$/58680$/06(%0('4#58/29%TH(/2E%952586#5>%I)%8'22/29%
0L:'!)64 %12%#$5%1'#.'#%17%H6IG#!)B%M'#.'#%7/(54%685%952586#5>%J/#$%#$5%4#'I%
4.50/7/5>%I)%7(69%TH1'#EB%
%
C$5%0'#H177%718%#$5%/2/#/6(%0('4#58/29%/4%4.50/7/5>%I)%TH0E%952586(()%#$/4%4$1'(>%I5%
='/#5%(6895%"B"g%/4%6%911>%:6('5%718%-14#%>6#6%45#4B%C$5%.686-#58%TH4E%012#81(4%#$5%
0('4#58%4/R5B%C$5%(68958%#$/4%/4%#$5%#/9$#58%#$5%0('4#584%Q%!"B"%/4%6%8564126I(5%:6('5%
$585%I'#%4-6((58%-6)%85-1:5%-185%21/45%62>%(68958%6((1J%$/9$%8541('#/124%MCh4B%
S7%#$545%.686-5#584%685%21#%45#%#$5)%>576'(#%#1%#$545%:6('54B%
%
C$5%.686-5#58%TH8/2E%6((1J4%6%(11K%'.%7/(5%#1%I5%4.50/7/5>%1#$58J/45%#$5%.81986-%
'454%#$5%52:/812-52#%:68/6I(5%HJW71VVYDF70Z1J%/7%#$6#%/4%21#%45#%/#%>576'(#4%#1%
#$5%9(1I6(%:68/6I(5%OMMYh?oUSO]%71'2>%/2%H6I;%#!6,-%0'8852#()%
a,,RG*)*R(4*$,E*)b,%C$/4%J/((%J18K%.81:/>5>%#$5%5P50'#6I(5%/4%8'2%781-%#$5%I/2%
>/850#18)%#1%-6/2#6/2%#$/4%85(6#/:5%.6#$%#1%#$5%7/(54%/2%,,RG*)*,%
%
C$5%1.#/12%TH: E%1'#.'#4%5P#86%>5I'9%/2718-6#/12%#1%4#62>68>%1'#B%
%
C$5%1.#/12%TH- /2E%6((1J4%6%-6../29%7/(5%781-%6%.85:/1'4%F84%G#!)%4#5.%#1%I5%
/2.'#B%S7%'45>%#$5%.81986-%J/((%'45%#$/4%/2718-6#/12%#1%-6.%>521/45>%45='52054%
I60K%#1%#$5%18/9/26(%7(1J986-%/>4B%
%
S2718-6#/12%12%0('4#58%012:5895205%/4%1'#.'#%#1%4#62>68>%1'#%62>%67#58%8'22/29%
#$5%.81986-%.81>'054%6%2'-I58%17%7/(54D%%

+E !)'B75E,"*D%6%764#6%7/(5%17%>5H21/45>%45='52054B%C$5%/>4%685%718-5>%64%
a]!)'B7#$E6^7_6#@-)_%J$585%J5/9$#%685%#$5%2'-I58%17%45='52054%-6../29%
#1%#$6#%45='5205F%62>%/2>5P%/4%f'4#%62%68I/#868)%0('4#58%2'-I58B%



*E !)'B,+*33#$@D%012#6/24%6%(/25%718%560$%>5H21/45>%45='5205%9/:/29%#$5%/2.'#%
45='5205%>57/2/29%#$5%>521/45>%0('4#58%71((1J5>%I)%6%#6I%45.686#5>%(/4#%17%%
/2.'#%45='52054%#$6#%-6.%#1%#$6#%45='5205B%

!E >/850#18)%!)'B D%012#6/24%6%764#6%7/(5%718%560$%>5H21/45>%45='5205F%#7#$E6^,"*F%
17%45='52054%#$6#%-6.%#1%/#B%

;E M.#/126(%12%TH- /2E%/7%6%-6../29%7/(5%/4%/2.'#%#$52%6%7/(5%!)'B75E,+*33#$@%
012#6/2/29%6%(/25%718%560$%>5H21/45>%45='5205%9/:/29%#$5%/>%71((1J5>%I)%6%
#6I%45.686#5>%(/4#%17%18/9/26(%856>4%#$6#%-6.%#1%/#B%

%
C$/4%/4%62%L?S%.81986-%6((1J/29%#$5%06(0'(6#/12%17%>/4#62054%#1%4.856>%608144%
-'(#/.(5%01854%62>X18%21>54B%
%
KL)%9.&B+
+

mpi run - np 32 SeqNoise - in Test_s60_c01_T220.fa - din 
Test_s60_c01_T220.seqdist  - lin Test _s6 0_c01_T220_S.list 
- out Test _s6 0_c01_T220_s30_ c08 - s 30.0 - c 0.08 - min 
Test_s6 0_c01.mapping > Test _s6 0_c01_T220.snout  

+
+
!$%?;0%B8;&CK9&@4
+
E7*'++++/(0*'F++7)(+,*.&')%&+
E%*'++++/(0*'F++%)9+,*.&')%&+
E(*'++++/(0*'F++(0&&+,*.&')%&+
E/++++++/9.*(+/*S&+
E%++++++%*'+++/*S&+
+
C$/4%.81986-%4.(/#4%'.%E*)%7/(54%TH>/2E%'4/29%6%#855%952586#5>%12%'2/='5%
45='52054%TH#/2E%/2.'#%64%6%B#855%7/(5B%C$5%-6../29%17%'2/='5%45='52054%#1%856>4%
/2%#$5%>6#%7/(5%/4%4.50/7/5>%I)%6%B-6.%7/(5%TH-/2 EB%C$5%#855%/4%#$5%4.(/#%/2%4'0$%6%J6)%
64%#1%-6/2#6/2%6%-6P/-'-%TH4E%62>%-/2/-'-%TH- E%0('4#58%4/R5%T-564'85>%12%
'2/='5%856>4EB%C$5%.686-5#584%c!/>NMM%62>%c+/>NM%J/((%(/K5()%.81>'05%E*)%7/(54%17%
6%911>%4/R5%6(#$1'9$%)1'%4$1'(>%.(6)%681'2>%J/#$%#$545B%%C$5%>6#%7/(54%685%.(605>%
/2%>/850#18/54%(6I5(5>%@"""F%BBF@""3i%J$585%3%/4%#$5%2'-I58%17%0('4#584%62>%#$5%i%
4/-.()%/2>/06#54%#$6#%#$/4%J/((%I5%62%6998596#/12%17%6((%4-6((%0('4#584B%
+
!$%?;0%B8;&C0%B8;4
+
E7*'++++/(0*'F++7)(+,*.&')%&+
E%*'++++/(0*'F++%)9+,*.&')%&+
E$*'++++/(0*'F+$#.$/(+,*.&')%&+
E%+++++*'(&F&0++%*'+++/*S&+
+
C$/4%.81986-%4.(/#4%'.%E*)%7/(54%TH>/2E%'4/29%1'#.'#%17%'0('4#%.6845>%J/#$%W'IB.(B%
C$5%-6../29%17%'2/='5%45='52054%#1%856>4%/2%#$5%>6#%7/(5%/4%4.50/7/5>%I)%6%B-6.%
7/(5%TH-/2 EB%%C$5%>6#%7/(54%685%.(605>%/2%>/850#18/54%(6I5(5>%@"""F%BBF@""3i%J$585%3%
/4%#$5%2'-I58%17%0('4#584%62>%#$5%i%4/-.()%/2>/06#54%#$6#%#$/4%J/((%I5%62%
6998596#/12%17%6((%4-6((%0('4#584B+



Scripts:	
  
+
W1-5%'457'(%?58(%408/.#4%685%6(41%.81:/>5>%/2%#$5%W08/.#4%>/850#18)D%
+
)%+L8)/-$%44
+
C$/4%5P#860#4%7(1J986-4%781-%6%.(6/2H#5P#%7(1J986-%T,!"",)^)E%7/(5B%S#%#6K54%#$5%
.8/-58%64%6%7/84#%689'-52#%62>%62%1'#.'#%4#'I%64%#$5%45012>B%S#%856>4%781-%
4#62>68>%/2.'# B%S#%4$1'(>%I5%'45>%718%VW%UON%856>4B%U18%5P6-.(5D%
+

FlowsFA.pl  ATTAGATACCC[ACTG]GGTAG ArtificialGSFLX < 
ArtificialGSFLX.sff.tx t  

++
BBJ /((%952586#5%#$5%7/(#585>%BE*)%7(1J986-%7/(5%94)#"#5#*:dH012,E*)%62>%6%764#6%7/(5%17%
#$5%018854.12>/29%45='52054%94)#"#5#*:dH012,"*,%U/(#58/29%85='/854%#$6#%6%
-/2/-'-%45='5205%(529#$%17%*";%T0$6295>%I)%6(#58/29%:68/6I(5%a-/2O529#$E%
/20('>/29%K5)%62>%.8/-58%/4%60$/5:5>%I57185%#$5%7/84#%21/4)%4/926(%T"B<H"B[%18%21%
4/926(%608144%6((%71'8%I6454EB%U(1J986-4%685%#$52%#8'206#5>%6#%#$/4%.1/2#B%S7%K5)4%
685%'45>%4/-.()%.644%#$5%52#/85%K5)Q(/2K58Q.8/-58%45='5205%#1%#$/4%408/.#%18%'45%
H3:#)Y68!,3:%>5408/I5>%I5(1JB%
+
)%+L8)/5M1-$%44
+
C$/4%5P#860#4%7(1J986-4%781-%#$5%#5P#%#8624(6#/12%17%6%B477B#P#B%S#%#6K54%#$5%.8/-58%
64%6%7/84#%689'-52#%62>%62%1'#.'#%4#'I%64%#$5%45012>B%S#%856>4%781-%4#62>68>%
/2.'# B%S#%4$1'(>%I5%'45>%718%VW%UON%856>4B%%U18%5P6-.(5D%
+

FlowsFA 360 .pl  ATTAGATACCC[ACTG]GGTAG ArtificialGSFLX < 
ArtificialGSFLX.sff.txt  

++
BBJ/((%952586#5%#$5%7/(#585>%B>6#%7(1J986-%7/(5%94)#"#5#*:dH012,E*)/62>%6%764#6%7/(5%17%
#$5%018854.12>/29%45='52054%94)#"#5#*:dH012,"*,/U/(#58/29%85='/854%#$6#%6%
-/2/-'-%7(1J986-%(529#$%17%!`"%/20('>/29%K5)%62>%.8/-58%/4%60$/5:5>%I57185%
#$5%7/84#%21/4)%4/926(%T"B<H"B[%18%21%4/926(%608144%6((%71'8%I6454EB%,((%7(1J986-4%685%
#$52%#8'206#5>%6#%!`"B%S7%K5)4%685%'45>%4/-.()%.644%#$5%52#/85%K5)%Q%(/2K58%Q
.8/-58%45='5205%#1%#$/4%408/.#%18%'45%H3:#)Y68!,3:%>5408/I5>%I5(1JB%
+
)%+L8J?@J"<-$%44
+
C$/4%5P#860#4%7(1J986-4%781-%#$5%#5P#%#8624(6#/12%17%6%B477B#P#%7/(5B%S#%#6K54%#$5%
.8/-58%64%6%7/84#%689'-52#%62>%62%1'#.'#%4#'I%64%#$5%45012>B%S#%856>4%781-%
4#62>68>%/2.'#B%S#%4$1'(>%I5%'45>%718%C/#62/'-%856>4B%U18%5P6-.(5 D%
+

FlowsMinMax .pl    ACACACGTCGACTCCTACGGGAGGCAGCAG 
TitaniumV3 < TitaniumV3.sff.txt  

++
qJ /((%952586#5%#$5%7/(#585>%B>6#%7(1J986-%7/(5%C/#62/'-t!B>6#%62>%6%764#6%7/(5%17%
#$5%018854.12>/29%45='52054%(#)*$#'+<K,"* %718%6%K5)%ACACACGTCG%62>%.8/-58%



ACTCCTACGGGAGGCAGCAGB%U/(#58/29%85='/854%#$6#%6%-/2/-'-%7(1J986-%(529#$%
17%!`"%/20('>/29%K5)%62>%.8/-58%/4%60$/5:5>%I57185%#$5%7/84#%21/4)%4/926(%T"B<H"B[%
18%21%4/926(%608144%6((%71'8%I6454EB%,((%7(1J986-4%685%#$52%#8'206#5>%6#%[*"B%S7%
K5)4%685%'45>%4/-.()%.644%#$5%52#/85%K5)%Q%(/2K58%Q.8/-58%45='5205%#1%#$/4%408/.#%
/2%'..58%0645%18%'45%H3:#)Y68!,3:%>5408/I5>%I5(1JB%
+
0+B@;)"8;"-$%4
+
V/:54%#1#6(%856>%2'-I58%-6../29%#1%6%764#6%7/(5%J/#$%J5/9$#5>%/>4B%U18%5P6-.(5D%
%

CountFasta.pl < Test_ s60 _c01_cd.fa  
+
NCB@7";&-$%44
+
C8'206#54%45='52054%/2%6%764#6%7/(5%5B9BD%
+

Truncate.pl 220 < Test_ s60 _c01_cd.fa > 
Test _s60 _c01_T220.fa  

+
!$%?;O&I8-$%4
+
W5.686#54%1'#%62%477%7/(5%856>%781-%4#62>68>%/2.'#%60018>/29%#1%I6801>5%
45='52054B%A5='/854%6%7/(5%C68!,5!Q%J/#$%718-6#D%
+

SampleName1, Barcode 1 
É 
SampleNameN, BarcodeN  

+
C$5%.8/-58%/4%#$5%7/84#%689'-52#%17%#$5%408/.#B%C$5%45012>%/4%#$5%C68!,5!Q%7/(5B%C$/4%
408/.#%952586#54%B86J%7/(54%#$6#%#$52%$6:5%#1%I5%7/(#585>%62>%85718-6##5>%'4/29%
@(562!`"B.(B%,%4$5((%408/.#%@(562B4$%4$1J4%$1J%#1%>1%#$/4%718%-'(#/.(5%86J%>6#6%
7/(54B%A56>4%#$6#%>1%21#%-6#0$%#1%62)%#69%685%1'#.'#%#1%4#62>68>%58818B%,2)%(/2K584%
-'4#%I5%/20('>5>%/2%#$5%I6801>54B%
%

./SplitKeys.pl TGCTGCCTCCCGTAGGAGT keys .csv < 
FV9NWLF01.sff.txt 2> Err.fa  

+
+
!$%?;O&I8)%+L&C-$%4
+
W5.686#54%1'#%6%7(1J58%7/(5%952586#5>%952586#5>%I)%Y5#/(%L6(>5k4%.81986-%U(1J58%
T$##.DXXI(19B-6(>5B189X/2>5PB.$.X*""ZX"[X"!X6H45#H17H#11(4H718HJ18K/29H
J/#$H;<; H45='52054%EB%S#%856>4%781-%4#62>68>%/2.'# %60018>/29%#1%I6801>5%
45='52054B%A5='/854%6%7/(5%C68!,5!Q%J/#$%718-6#D%
+

SampleName1, Barcode1  
É 
SampleNameN, BarcodeN  

+



C$5%.8/-58%/4%#$5%7/84#%689'-52#%17%#$5%408/.#B%C$5%45012>%/4%#$5%C68!,5!Q/7/(5B%C$/4%
408/.#%952586#54%B86J%7/(54%#$6#%#$52%$6:5%#1%I5%7/(#585>%62>%85718-6##5>%'4/29%
L:6*$KOM,3(B%,%4$5((%408/.#%L:6*$,!- %4$1J4%$1J%#1%>1%#$/4%718%-'(#/.(5%86J%>6#6%
7/(54B%A56>4%#$6#%>1%21#%-6#0$%#1%62)%#69%685%1'#.'#%#1%4#62>68>%58818B%,2)%(/2K584%
-'4#%I5%/20('>5>%/2%#$5%I6801>54D%
+

./S plitKeysFlower.pl TGCTGCCTCCCGTAGGAGT Keys.csv  < 
FV9NWLF01.flower.txt 2> Err.fa  
 

!BP8"#$%&G";-$%4
+
A62>1-()%4'I46-.(54%6%B>6#H7/(5%60018>/29%#1%#$5%4.50/7/5>%2'-I58%17%856>4B%C1%
.81>'05%#$5%B>6#H7/(5%W'I+"""B>6#%781-%,((B>6#%J/#$%+""%0(562%856>4F%'45%5B9BD%
%

SubsampleDat.pl All.dat 1000 > Sub1000.dat  
+
Q??#&(NI$?7"%-$%4
+
V52586#54%MCh%0124524'4%45='52054%J/#$%718-6#%4'/#6I(5%718%W##+6B%C6K54%
7860#/126(%45='5205%>/77585205%718%MCh%0124#8'0#/12%64%#$5%7/84#%689'-52#F%6%764#6%
7/(5%17%>521/45>%45='52054%718%#$5%45012>%62>%(/4#%7/(5%781-/;G#!)%718%#$5%#$/8>B%W55%
#$5%#'#18/6(%718%-185%/2718-6#/12B%%
%
KL)%9.&B+
+

./Qiime_Typical.pl 0.03 All_Good.fa All_Good.list > 
All_Good_C03_Q.fa  
 

Q??#&(RNE-$%4
+
V52586#54%\//-5%MCh%#6I(54B%C6K54%7860#/126(%45='5205%>/77585205%718%MCh%
0124#8'0#/12%64%#$5%7/84#%689'-52#F%Am?%#6P121-/0%0(644/7/06#/124%64%45012>%62>%
46-.(5%4'77/P%718%#$/8>B%V52586#5%0(644/7/06#/124%781-%'4/29%\//-5%'4/29D%
%

assign_taxonomy.py - i All_Good_C03_Q.fa  
%
KL)%9.&B+
+

./Qiim e_OTU.pl 0.03 
rdp_assigned_taxonomy/All_Good_C 03_Q_tax_assignments.txt  
TS < All_Good.list  > All_Good_C03.qiime  

+
C$5%7/(5%9::7d%%E7LMK,I##+6%062%21J%I5%'45>%>/850#()%/2%\//-5%64%62%MCh%#6I(5B%

+
+


