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Table 1: Landscape (GIS) data for each study site in the Fayetteville Shale region of north-central Arkansas, as acquired in 2013 prior 
to sampling. Stream = sampling location; Forest = % forested land within catchment area; Pasture = % pasture within 
catchment area; Urban = % urbanization within catchment area; Slope = % stream gradient; Strahler = Stream Order; 
Watershed area = in km2; Well density = wells/ km2; IFL = Inverse flow length; Impact = 0 (MICZ) or 1 (PICZ).  

 

 

 Forest Pasture Urban Slope Strahler Watershed area Well Density IFL Impact 

Stream (%) (%) (%) (%) (stream order) (km2) (no./ km2) (∑1/k)

m 
 

          

Rock Creek 94.49 4.25 1.02 6.3 2 16.11 0.124 0.177 0 

Driver Creek 95.76 2.27 1.02 8.59 1 12.28 0 0 0 

Low Cedar Creek 89.33 9 0.77 17 5 27.18 0.04 0 0 

Sis Hollow 80.94 14 0.89 19 3 6.67 0 0 0 

East Fork Point Remove  64 24 2 8 6 68.56 2.32 2.345 1 

Sunnyside Creek 49 40 1 6 4 14.41 3.64 0.305 1 

Hogans Creek 73 23 3 8 5 55.28 1.773 1.7 1 

Black Fork 39 50 2 6 5 32.16 0.69 1.299 1 
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Table 2: Local data acquired at time of sampling for each site located in the Fayetteville Shale region of north-central Arkansas, with 
Elevation derived from ArcGIS data. Stream = sampling location; Air Temp = ambient air temperature; Water Temp = 
temperature of water at sample location; CC = % canopy coverage at site; Time = sampling time; Elevation = elevation above 
sea level at sampling site; Substrate Depth = depth below water surface of acquired biofilm substrate; SS = length of substrate; 
Substrate type = composition of substrate (sandstone and siltstone differ only in grain size).  

 

 Air Temp Water Temp CC Time Elevation Substrate Depth SS Substrate type 

Stream (ᵒC) (ᵒC) (%) (24h) (m) (cm) (cm)  

         

Rock Creek 28 19.8 64 8:57 256 29 9 Siltstone 

Driver Creek 28 21.2 57 9:59 231 27 8.5 Siltstone 

Low Cedar Creek 29 23.0 51 11:15 264 30 10 Sandstone 

Sis Hollow 29 22.6 67 12:35 353 23 8.1 Siltstone 

East Fork Point Remove  30 22.4 78 2:10 218 33 9.1 Sandstone 

Sunnyside Creek 30 22.8 68 3:01 182 43 8.6 Sandstone 

Hogans Creek 30 23.6 63 4:13 158 41 9.5 Sandstone 

Black Fork 31 21.4 74 5:11 135 31 9.8 Siltstone 
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Table 3: Biofilm and DNA gathered at study sites located in the Fayetteville Shale region of 
north-central Arkansas. Stream = sampling location; Sample ID = Site and pool location 
identification; Biofilm extracted = quantity (mg) extracted from each Nasco Whirl-Pak 
Speci-Sponge™; DNA extracted = quantity (ng/µl) extracted from each biofilm sample.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Sample ID Biofilm extracted DNA extracted 

Stream  (mg) (ng/µl) 

    
Rock Creek RCu 78 5.5 

 RCl 129 14.7 

Driver Creek DCu 92 6.5 

 DCl 199 22.6 

Low Cedar Creek LCu 108 8.9 

 LCl 166 45.0 

Sis Hollow SHu 140 41.6 

 SHl 143 28.6 

East Fork Point Remove  PRu 155 49.6 

 PRl 216 36.6 

Sunnyside Creek SSu 146 61.8 

 SSl 156 82.8 

Hogans Creek HCu 156 35.6 

 HCl 199 63.0 

Black Fork BFu 174 77.2 
 
 

BFl 187 57.0 
    



 
 

Table 4: Values for raw sequences, merged reads, filtered reads by stream sample, as derived from study sites located in the 
Fayetteville Shale region of north-central Arkansas. Sample ID = abbreviation assigned to each sample based on site and 
location of sample from its respective pool; Total raw reads (#) = those sequenced from each sample; Paired-end merging 
results (%) = reads successfully merged into a contiguous sequence; Paired-end merging (#) = Those successfully merged; 
Quality Score Filtering (%) = Those passing quality filtering; Quality Score Filtering Discards = Those below <0.001% chance 
of miscalled nucleotide; Quality Score Filtering (#) reads passed = final number of sequences passed to downstream analysis. 

        

                            

 

 

 

 

 

 

 

 

 

 

 Total raw reads  Paired-end merging   Quality Score Filtering 

Sample ID (#)  (%) (#)  (%) Discards (#) Reads passed 
         

RCu 11676  99.4 11608  89.3 1238 10370 

RCl 22641  99.6 22547  88.9 2513 20034 

DCu 11363  99.5 11309  90.7 1049 10260 

DCl 38462  99.2 38152  91.3 3337 34815 
20542 LCu 23230  99.5 23113  89.9 2571 20542 

LCl 30183  99.4 30007  88.0 3605 26402 

SHu 72246  99.7 72009  91.0 6453 65556 

SHl 48337  99.7 48171  90.3 4687 43484 

PRu 31482  99.6 31353  89.0 3460 27893 

PRl 53447  99.6 53232  88.6 6058 47174 

SSu 56612  99.8 56478  90.0 5634 50844 

SSl 63502  99.8 63371  89.3 6780 56591 

HCu 26650  99.7 26558  89.2 2869 23689 

HCl 71207  99.7 70987  89.2 7699 63288 

BFu 109950  99.7 109671  91.1 9781 99890 

BFl 90926  99.7 90671  90.2 8918 82008 

         

4
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Table 5: Values for Shannon Entropy, total identified species, and Shannon Evenness at each site 
located in the Fayetteville Shale region of north-central Arkansas. Stream = sampling 
location; Shannon Entropy (H') = Value based on OTUs at each site; Total Identified 
OTUs = Number at each site; Shannon Evenness (J') = Values range from (0) = total 
dominance to (1) = total evenness; Impact Factor = MICZ (0) or PICZ (1). 

 

Stream  Shannon 
Entropy (H') 

Total Identified 
OTUs 

Shannon 
Evenness (J') 

Impact 
Factor 

     

Rock Creek  2.372 547 0.376 0 

Driver Creek  1.881 639 0.291 0 

Cedar Creek  2.986 843 0.443 0 

Sis Hollow  2.629 861 0.389 0 

East Fork Point Remove  3.221 1048 0.463 1 

Sunnyside Creek  2.520 800 0.377 1 

Hogans Creek  2.737 847 0.406 1 

Black Fork  2.470 978 0.359 1 

     

 



 
 

Table 6: Top 25 Genera (by abundance) identified across all 8 sample sites located in the Fayetteville Shale region of north-central 
Arkansas. RC=Rock Creek; DC=Driver Creek; CC=Low Cedar Creek; SH=Sis Hollow; PR=East Fork Point Remove; 
HC=Hogans Creek; BF=Black Fork; RA=Relative Abundance. 

 

Phylum Genus RC DC CC SH PR SC HC BF RA 

Cyanobacteria Gloeobacter 32.680% 49.246% 11.020% 34.014% 13.739% 31.099% 16.535% 26.569% 26.863% 

Crenarchaeota Nitrosopumilus 5.180% 5.740% 3.449% 2.683% 2.203% 6.760% 4.644% 4.947% 4.45% 

Proteobacteria Sphingobium 3.986% 3.753% 1.998% 1.895% 2.513% 1.249% 2.449% 2.220% 2.51% 

Proteobacteria Methylibium 2.726% 1.587% 3.086% 1.828% 1.357% 3.753% 1.994% 1.763% 2.26% 

Bacteroidetes Sediminibacterium 1.837% 1.548% 2.640% 2.816% 3.645% 1.577% 1.831% 1.943% 2.23% 

Proteobacteria Zymomonas 0.976% 1.474% 1.900% 2.082% 4.859% 0.788% 0.990% 3.827% 2.11% 

Cyanobacteria Arthronema 1.505% 0.384% 0.352% 0.289% 2.796% 5.258% 3.289% 0.901% 1.85% 

Proteobacteria Balneimonas 1.177% 0.542% 1.352% 0.729% 2.429% 1.052% 1.741% 1.305% 1.29% 

Bacteroidetes Fluviicola 0.168% 0.726% 0.784% 1.748% 0.324% 2.631% 1.379% 1.763% 1.19% 

Planctomycetes Planctomyces 0.583% 0.225% 1.206% 1.309% 1.170% 0.553% 1.094% 1.225% 0.92% 

Proteobacteria Novispirillum 1.535% 0.694% 2.804% 0.594% 0.808% 0.218% 0.534% 0.378% 0.95% 

Bacteroidetes Leadbetterella 2.246% 1.247% 1.219% 0.683% 0.250% 0.429% 0.758% 0.280% 0.89% 

Proteobacteria Dok59 1.720% 0.701% 1.321% 0.552% 0.387% 0.427% 0.402% 0.539% 0.76% 

Planctomycetes Nostocoida 0.178% 0.348% 0.710% 0.600% 0.587% 0.649% 0.985% 0.476% 0.57% 

Bacteroidetes Saprospira 0.409% 0.276% 0.983% 0.996% 0.284% 0.258% 0.466% 0.554% 0.53% 

Bacteroidetes Chryseobacterium 0.238% 0.101% 0.590% 0.770% 0.326% 0.912% 0.656% 0.691% 0.54% 

Cyanobacteria Microcystis 0.003% 0.000% 0.002% 0.000% 0.001% 2.063% 0.005% 5.539% 0.95% 

Proteobacteria Rhodoferax 1.167% 0.978% 0.454% 0.245% 0.402% 0.307% 0.542% 0.186% 0.54% 

Verrucomicrobia Prosthecobacter 0.057% 0.022% 0.723% 0.805% 0.471% 0.177% 0.312% 0.450% 0.38% 

Bacteroidetes Dyadobacter 0.258% 0.546% 0.413% 0.331% 0.302% 0.629% 0.465% 0.608% 0.44% 

Deferribacteres Mucispirillum 0.275% 0.521% 0.140% 0.230% 0.244% 0.431% 0.567% 0.391% 0.35% 

Proteobacteria Luteimonas 0.013% 0.049% 0.199% 0.365% 0.472% 0.328% 0.169% 0.413% 0.25% 

Bacteroidetes Sporocytophaga 0.694% 0.090% 0.360% 0.405% 0.007% 0.008% 0.420% 0.007% 0.25% 

Proteobacteria Ramlibacter 0.500% 0.144% 0.210% 0.099% 0.177% 0.019% 0.527% 0.030% 0.21% 

Proteobacteria Rhodobacter 0.144% 0.072% 0.297% 0.319% 0.133% 0.221% 0.152% 0.393% 0.22% 
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Table 7: Microbial biological indicator and remediator OTUs identified at sample sites. Phylum = representative phylum; Class = 
representative class; Genus = identified genus; Biomarker type = reported type of biological indicator, either (I) = indicator or 
(R / I) = remediator / indicator; Remediated substrate or bio-indication = substrate indicated as present, or remediated. 
 

Phylum Class Genus Type Remediated substrate or bio-indication 

 
Cyanobacteria Synechococcophycideae Arthronema I Eutrophication (enhanced Phosphates and Nitrates) 

  Acaryochloris I Eutrophication (enhanced Phosphates and Nitrates) 

  Leptolyngbya I Eutrophication, hydrocarbon presence 

  Pseudanabaena I Eutrophication (enhanced Phosphates and Nitrates) 

  Paulinella I Eutrophication (enhanced Phosphates and Nitrates) 

  Synechococus I       Eutrophication (enhanced Phosphates and Nitrates) 
     

Cyanobacteria Oscillatoriophycideae Microcystis I Polycyclic aromatic hydrocarbons 

  Chroococcus I Heavy metals, especially lead, high salinity  

  Cyanobacterium I Organic pollution, increased fecal coliform concentration 

  Chroococciddoipsis * * = Undefined 

  Phoridium R / I Heavy metals, alkenes, eutrophication 

  Planktothrix R / I Ammonia, hydrocarbons, eutrophication 
     

Verrucomicrobia Spartobacteria Chthoniobacter I Polysaccharides and low salinity 
     

Actinobacteria Actinobacteria Rothia R / I Phenol and petroleum pollutants 

  Streptomyces R / I Heavy metals 

  Nocardioides R / I Herbicides 

  Rhodococcus R / I Benzene 

  Catellatospora R / I Arsenic 
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Figure 1: Ward hierarchical dendrogram based on the unweighted pair-group method with arithmetic means (UPGMA) algorithm and 

derived from eight abiotic variables gathered at study sites located in the Fayetteville Shale region of north-central Arkansas. 
Driver Creek and Rock Creek were the most similar of all sites, and these MICZ sites clustered with two MICZ sites, SIS 
Hollow and Low Cedar Creek. The remaining four sites, all PICZ sites, clustered together with Hogans Creek and East Fork 
Point Remove being most similar. 
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Figure 2: Map of Arkansas showing the Fayetteville Shale region and drill sites. The majority of sites are located in a seven county 

region of north-central Arkansas: Pope, Conway, Van Buren, Faulkner, Cleburne, White, and Independence. All sites are 
within in the Arkansas River drainage basin.  
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Figure 3: North-central Fayetteville Shale Play with color-coded estimates of ‘original natural gas in place’, referring to the estimated 

natural gas that can be extracted from the shale deposit (Browning et al. 2014). White box depicts sample area (Figure 4).
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Figure 4: Current study area within the Fayetteville Shale Play region of north-central Arkansas. 
Site abbreviations are: (RC) Rock Creek, (DC) Driver Creek, (LC) Low Cedar Creek, 
(SH) Sis Hollow, (SS) Sunnyside Creek, (HC) Hogans Creek, and (BF) Black Fork. Sites 
marked with (▲) are within the minimally impacted catchment zone (MICZ) and those 
marked with (▼) fall within potentially impacted catchment zones (PICZ). The Arkansas 
River, as the primary drainage basin, is seen in the extreme southwest corner. 

 



 
 

 

 
 
 
Figure 5: Sampling regime and normalization at Rock Creek in the Arkansas River drainage of Arkansas. Site length was 

approximately 66m, with average bankfull width = 6m and average wetted width = 5m. Samples were first taken from 
downstream (right side) then upstream (left side) at each pool, at a distance approximately 30% from edge into transect. 
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Figure 6: Top 14 classes relative abundance based on percentage of total identified classes at each site with hierarchy determined by 

an averaged total, as derived from study sites located in the Fayetteville Shale region of north-central Arkansas. Stacked 
columns have the most abundant at the base and proceed generally to least abundant. Alphaproteobacteria were most abundant 
(18.9%), Betaproteobacteria were second most abundant (8.45%), and Planctomycetia were third most abundant (4.63%). 
Overall average abundance was 4.19%.
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Figure 7: Alpha diversity Chao1 species richness calculated on rarefied samples at a sampling 
depth of 29,800 for study sites located in the Fayetteville Shale region of north-central 
Arkansas. Samples were pooled by Sample ID.  
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Figure 8: Alpha diversity Chao1 species richness calculated on rarefied samples at a sampling 
depth of 29,800 for study sites located in the Fayetteville Shale region of north-central 
Arkansas. Samples were pooled by impact factor. PICZ sites exhibited greater richness 
than MICZ sites, but this result was not statistically significant. 
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Figure 9. Weighted Unifrac Principal Coordinate plot depicting the relationships among four 

PICZ sites (in red) and four MICZ sites (in blue) located in the Fayetteville Shale region 
of north-central Arkansas. Axis1 and Axis2 accounted for 74% of the variation in the 
data (56% and 18% respectively). MICZ sites cluster together along the top of the second 
axis, while PICZ sites cluster along the bottom of the second axis. 

 

 

 

 

 

 

 



58 
 

 

 
Figure 10. Weighted Unifrac Principal Coordinate plot of each sample site according to Strahler 

Stream Order (SSO), as derived from study sites located in the Fayetteville Shale region 
of north-central Arkansas. MICZ sites are labeled in red and PICZ sites are labeled in 
blue. Colors of each ball are established by each sample site’s SSO, and the size of each 
ball represents its relative position along the second axis. A straight gradient is found 
along the first axis, from the highest SSO (6 – Point Remove) at the bottom to the lowest 
SSO (1 – Driver Creek) at the top.



 
 

  
 
 
Figure 11. Heat maps of top 20 identified classes based on abundance of microbes at each site located in the Fayetteville Shale region 

of north-central Arkansas. The heat map on the left side represents the four MICZ sites, and the heat map on the right 
represents the four PICZ sites.  

Taxonomic Class 
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Dendrogram based on taxonomic UniFrac weighted distances 
 

 
 
 
Figure 12: Neighbor-joining tree based on UniFrac weighted phylogenetic distance matrix.  All four MICZ sites (in red) cluster 

together in a clade, with Sis Hollow and Cedar Creek being most similar. Two PICZ sites (in blue), Black Fork and East Fork 
Point Remove, are sister to the MICZ sites, with the remaining PICZ sites (Hogans Creek and Sunnyside Creek) sister to the 
previous PICZ sites. 
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Appendix 1 – supplemental 

 

Final optimized Biofilm extraction protocol from Nasco Whirl-Pak Speci-Sponges™ 

The final biofilm protocol was as follows: Remove each Nasco Whirl-Pak Speci-

Sponges™ sample from the -80ᵒC freezer and thaw. Prepare 500ml of standard PBS buffer 

(400ml dH2O, 0.1g KCl, 0.89g NaHPO4∙H2O, 0.135g KH2PO4, thoroughly mixed then brought 

up to 500ml) and vacuum filter in a 1000ml capacity 0.2µ pore. Pour 35ml of PBS buffer into 

Whirl-Pak with sponge, reseal top opening and place flat on counter and apply alternating 

pressure by hand for five minutes, inducing a forced swirling of PBS into and out of the sponge 

to solubilize the biofilm material. Pipette resultant elution into two sterile 15ml tubes and 

centrifuge @ 5000 x G for five minutes. Remove supernatant, resuspend each pellet in a minimal 

amount of supernatant and place into a 1.5ml Eppendorf tube, previously weighed so as to allow 

for determination of pellet mass, and centrifuge @ 1000 x G for one minute. Remove supernatant 

and weight pellet. The process is repeated until ~ 0.2g of pellet is obtained with no remaining 

supernatant 

 

The MOBIO Kit protocol used to extract the 16 samples 

 Sample pellets were suspended in 350µl of BF1 and transferred to PowerBiofilm® Bead 

Tube, then 100µl of BF2 was added, briefly vortexed, and incubated at 65ᵒC for five minutes, 

with the bead tube labeled on top and side for clarity. 

  We used a BioSpec® Mini-Beadbeater 16 (30 seconds @ 3500) to lyse cells. The sample 

was then centrifuged @ 13000 X G for one minute and the supernatant was transferred to a fresh 

1.5ml tube.  
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After bead beating, the supernatant remained pigmented, so an additional 100µl of 

solution BF3 was added (where BF3 is designed to remove humic and PS co-precipitates). This 

was vortexed then centrifuged @ 13000 X G for one minute and the ~400µl of supernatant was 

transferred to a fresh 1.5ml tube. Solution BF4 (900µl) was then added and briefly vortexed. 

Solution BF4 was kept in a water bath at 37ᵒC to prevent precipitation prior to use, and 650µl of 

this solution was added to a spin-filter column then centrifuged @ 13000 X G for 1 minute. The 

flow-through was discarded and this process was repeated once to completely load all 

supernatant onto the filter. The filter was placed into a clean collection tube and solution BF5 

was vortexed, with 650µl loaded onto the filter and centrifuged @ 13000 X G for one minute. 

The flow-through was discarded and 650µl of BF6 was loaded on the filter and centrifuged @ 

13000 X G for one minute. The flow-through was discarded. The spin filter was then centrifuged 

@ 13000 X G for five minutes to completely dry the membrane. The filter was then placed in a 

clean collection tube and 50µl of BF7 (elution buffer), which was heated to 42ᵒC, was carefully 

added to the center of the filter and allowed to incubate at room temp for two minutes, then 

centrifuged @ 13000 X G for 1 minute to elute. Each sample DNA extraction was quantified 

using Life Technologies Qubit® 2.0 Fluorometer. 

 

Primers used 

Four sets of primers used for testing and optimizing extractions: (1) universal bacterial – 

27F (5'-AGAGTTTGATCMTGGCTCAG-3') and 1492R (5'-

TACGGYTACCTTGTTACGACTT-3') which amplifies 97.3% of the full length (1541 

nucleotide) bacterial 16S rRNA gene; 27F (spans positions 8 to 27 in Escherichia coli rRNA 

coordinates) and 1492R (spans positions 1492 to 1507) (Weisburg et al. 1991); (2) broad range 
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fungal – 5.8sF (5'-GTGAATCATCGARTCTTTGAA-3') and ITS1fR (5'-

TCCGTAGGTGAACCTGCGG-3') which amplifies basidiomycete ITS sequences from 

mycorrhiza samples commonly used for molecular systematics at the species level (Gardes and 

Bruns 1993); (3) universal eubacterial – Eub338F (5'-ACTCCTACGGGAGGCAGCAG-3') and 

Eub518R (5'-ATTACCGCGGCTGCTGG-3') which amplifies a partial universal subset of the 

bacterial 16S rRNA gene; Eub338F (spans positions 320 to 338 in Escherichia coli rRNA 

coordinates) and Eub518R (spans positions 518 to 537) (Fierer et al. 2005); and (4) Firmicutes 

Lgc353F (5'-GCAGTAGGGAATCTTCCG-3') and Eub518R (5'-ATTACCGCGGCTGCTGG-

3') which amplifies a partial subset of the bacterial 16S rRNA gene of Firmicutes; Lgc353F 

(spans positions 334 to 353) (Guo et al. 2008). 

 

 

 

 

 

 

 

 

 

 

 



64 
 

Appendix 2 – custom Perl script convert_cls.pl 

 

#!/usr/bin/perl 

# convert comma separated file to tab delimited 

# author Wil Johnson 

# simple script to do the conversion 

 

use strict; 

use warnings; 

 

system ("clear"); 

system ("ls *.csv"); 

print "\n"; 

print 'What is the comma separated file you need to convert? '; 

chomp (my $csv_file = <> ); 

print 'What shall I name the new file? '; 

chomp (my $tabd_file = <> ); 

system ("< $csv_file tr \",\" \"\t\" > $tabd_file"); 

exit; 

 

Figure A1. Perl script designed to elicit user response to modify a comma separated txt file into a 

tab delimited file regardless of the size or complexity of the file. 
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Appendix 2 – custom Perl script headerMod.pl 

 

#!/usr/bin/perl 

 

use strict; 

use warnings; 

use Bio::SeqIO; 

=head1 Name 

headerMod.pl 

=head1 Usage 

headerMod.pl  <fastaFile> 

=head1 Synopsis 

This scripts takes an Illumina generated fasta file with a QIIME incompatible header and 

converts it to work with QIIME. 

Generally your header will be in some format such as: 

#>M02146:10:000000000-A51MH:1:1101:13422:1525 

A new fasta file will be written out containing the sequence(s) with new headers of the form: 

#>'SampleID_1' 'uniqueSeqIdentifier' orig_bc='AGTCGTGCCTCC' 

new_bc='AGTCGTGCCTCC' bc_diffs=0 

like so 

#>up.Rock_6 1101:12437:2258 orig_bc=AGTCGTGCCTCC new_bc=AGTCGTGCCTCC 

bc_diffs=0 

note the 3 numbers separated by ":" are still intact (these are not homogenous and will serve as 

the uniqueSeqIdentifier 

The script substitutes the arbitrary unchanging initial header (M02146:10:000000000-

A51MH:1:) with your matching ID (must be identical to mapfile ID) and adds the sequence 

number (QIIME required), retains the uniqueSeqIdentifier, and inserts the remaining QIIME 

requirements-the supplied barcode will be used for both "orig" and "new" so bc_diffs=0 will also 

be set 
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USING THIS SCRIPT:  

1 - run script with FASTA file as single argument (headerMod.pl  <fastaFile>) 

2 - choose new modified FASTA file name (prompted) 

3 - provide matching mapfile (prompted) > mapfile will be diplayed as will the original header 

from target Fasta file 

4 - copy arbitrary header to be replaced and paste it accordingly (leave '>' character out of match 

to replace) 

5 - choose SampleID to replace arbitrary run header (prompted) 

6 - copy and paste correct barcode for specific sampleID 

7 - inspect results for accuracy     

You can use 'head' and 'tail' unix commands on your fasta file (if more than one sequence/header 

is within) to ensure all headers were matched and replaced 

Another check: If your Illumina header is shorter than your QIIME compatible (likely) your new 

file should be larger, otherwise your pasted match did not match throughout your FASTA file 

Check and rerun to be sure you only remove what doesn't change throughout your multiple fasta 

sequences. ENJOY! 

=head1 Author 

Wil H. Johnson, UofA 

=cut 

unless (@ARGV ==1){ die "Usage:  headerMod.pl  fastaFileName";}  

my $oFile = shift;   

system ("clear"); 

print "When running a 'white space' warning will appear-ignore this as white space is required 

for QIIME compatibility\n"; 

print "\nYour original Illumina fasta file name: $oFile\n"; 

print 'New QIIME compatible   fasta file name: '; 

chomp (my $newFile = <> ); 

my $seq_in  = Bio::SeqIO->new( -format => 'fasta', -file => $oFile); 

my $seq; 

my $seq_out = Bio::SeqIO->new('-file' => ">$newFile", '-format' => 'fasta'); 
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system ("clear"); 

system ("ls *.txt"); 

print "\nWhat is the mapfile associated with this sample? "; 

chomp (my $mapfile = <> ); 

open(DATA, $mapfile) or die "Couldn't open file $mapfile, $!"; 

print "\nPartial mapfile $mapfile  with barcodes shown\n"; 

while(<DATA>){ print substr($_, 0, 48); 

    print "\n";  

} 

print "\nIllumina header of original FASTA file     "; 

system ("head -n1 $oFile"); 

print 'Copy & Paste characters to match & replace: '; 

chomp (my $seq_char = <> ); 

print "working file: $oFile\nWhat is the new label (SampleID) to attach? "; 

chomp (my $label = <> ); 

print 'What is the original barcode? '; 

chomp (my $b_code = <> ); 

my $seqnumber=1; 

open (STDERR, '>>', "log_$newFile"); 

while( $seq = $seq_in->next_seq() )  

{ 

 my $seqName = $seq->id; 

  $seqName =~ s/$seq_char/$label\_$seqnumber /g; #replace arbitrary with new label and 

seqeunce count number globally 

        $seqName =~ s/(gi\.\w*)\..*/$1/; 

 $seqName=$seqName . " orig_bc=$b_code new_bc=$b_code bc_diffs=0"; #add in 

remaining QIIME dependencies  

        $seq->id($seqName); 

 $seq_out->write_seq($seq); 

 $seqnumber=$seqnumber+1; 

} 
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system ("clear");; 

print "\nYour sequences have been renamed and are in the file $newFile\n\n"; 

system ("ls -lF -1 $oFile $newFile"); 

print "\n\nOriginal header\n"; 

system ("head -n1 $oFile"); 

print "\n\nNew header\n"; 

system ("head -n1 $newFile"); 

my $headernumber=$seqnumber-1; 

print "\nTotal number of modified headers= $headernumber\n\n"; 

my $filename = "log_$newFile"; 

my $filesize = -s $filename; 

my $nfilesize = -s $newFile; 

my $errornum = substr($filesize/$nfilesize,0,3); 

if ($errornum = 1.3) { 

 print "The error log only contains 'white space warnings' and will be deleted"; 

 system ("rm log_$newFile"); 

} else { 

 print "There were errors check head and tail of log_$newFile!"; 

} 

print "\n\n"; 

 

 

 

 

 

 

 

 


