








Figure 4: Bubble Chart Visualization highlighting Export/Share features. Bubble 394 
charts display a summary of taxonomy/ontology information, where circle size 395 
positively corresponds to the number of observations in the sample set. Hovering over 396 
each circle provides further detail. In all six visualizations, users have the ability to 397 
download and share data subsequent to visual manipulations. The “Files” button will 398 
download the filtered BIOM file along with a text log that tracks the changes and 399 
manipulations made during visual exploration. The “Export” button will download a 400 
publication-ready, high-resolution image of the onscreen visual canvas. The “Share” 401 
button is offered as a collaborative tool: it allows users to database their visualizations 402 
on the Phinch online server, giving users a unique shortlink URL which can be used 403 
anytime to directly access the saved visualization. 404 
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Figure 5: Bubble Chart interaction detail. Clicking on a colored circle within the 419 
Bubble Chart visualization will display the number of observations recorded across 420 
Sample IDs. The example below shows the number of Alphaproteobacteria 16S rRNA 421 
sequences observed across different samples in an environmental dataset. 422 
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Figure 6: Sankey Diagram.  The Sankey Diagram visualization shows the hierarchical 428 
breakdown of a dataset’s taxonomy/ontology. The pictured example shows the subset 429 
of bacterial Orders within Class Gammaproteobacteria, observed within a 16S rRNA 430 
environmental dataset. Bar width corresponds to the absolute number of sequence 431 
reads assigned to each taxon. 432 
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Figure 7: Donut Partition. The Donut Partition visualization summarizes 444 
taxonomy/ontology information according to non-numerical metadata categories (in 445 
this case, samples corresponding to different types of sample matrix). The 446 
taxonomy/ontology information can be independently displayed on each graph by 447 
clicking on the appropriate wedge of the donut chart on the left-hand side. Users can 448 
also toggle between dynamic (variable) or standardized y-axes on the displayed graphs 449 
(“Dynamic” or “Stand.” buttons, respectively). 450 
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Figure 8: Attributes Column Chart. The Attributes Column Chart visualization 458 
summarizes taxonomy/ontology information according to numerical metadata 459 
categories (in this case, aquatic samples are grouped according to their recorded pH 460 
values). As in other visuals, the chart can be viewed at different hierarchical levels (in 461 
this case, higher versus lower level taxonomy), and users can display the stacked bars 462 
either as normalized proportional abundances (shown below) or absolute values. 463 
 464 
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Supplementary File 1: Preparing BIOM files for visualization. 466 
 467 
Phinch currently supports downstream analyses of BIOM files, Biological Observation 468 
Matrix format (BIOM version 1.0, http://biom-format.org/), a JSON file type (denoted 469 
using the .biom file extension) used to represent diverse types of genomic data. The 470 
most typical user applications are environmental rRNA amplicons or shotgun 471 
metagenomic data, although any type of sample/observation data can be represented 472 
as BIOM files (RNA-seq, gene variants, morphological character matrices, etc.) 473 
 474 
To prepare files for visualization with Phinch, follow these steps: 475 
 476 

Step 1: Prepare a QIIME-style mapping file for sample metadata 477 
 478 
Sample metadata is defined as any descriptive information about a biological sample 479 
or the environment where the sample was collected; any type of metadata can be 480 
included that may be useful for interpreting and analyzing patterns in a dataset. Some 481 
common types of sample metadata include geographic coordinates 482 
(latitude/longitude), collection date, state/country, sampling matrix (water, air, soil, 483 
sediment), treatment group, etc. Mapping files can contain as much or as little sample 484 
metadata as is useful or necessary. For example, sample metadata for a human 485 
microbiome study might also include information about patient gender, body site 486 
where samples were collected, or patient age. Mapping files should be prepared 487 
according to these QIIME guidelines: http://qiime.org/documentation/file_formats.html 488 
 489 
To label samples in Phinch and export graphics with human-readable IDs, include 490 
a column in the metadata mapping file with a header named “phinchID” (these 491 
entries can be the same or different as the first SampleID column). The phinchID values 492 
will be pulled through into the visualizations to populate graph axes. If this column is 493 
not included, an arbitrary numerical ID will be assigned to each sample. For optimal 494 
visualization, phinchID strings should be no longer than 15 characters. 495 
 496 
For columns containing numerical metadata values: Enter 'no_data' if there is no 497 
measurement available for a given sample (for example, columns listing temperature, 498 
pH, or other chemical measurements where a given value was not recorded for some 499 
samples). Blank fields within a column are not recommended, since this may lead to 500 
improper importing and formatting of metadata values.  501 
 502 
 503 
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For an example sample mapping file, refer to 504 
https://github.com/PitchInteractiveInc/Phinch/wiki/Quick-Start  505 
 506 
Some notes on metadata formatting: 507 
 508 
In order to be properly detected, all date/time metadata must adhere to the MIxS 509 
standardized format (http://wiki.gensc.org/index.php?title=MIxS) and entered into one 510 
column in the original sample metadata mapping file, using the following convention: 511 
 512 
[YYYY]-[MM]-[DD]T[hh]:[mm]:[ss]-[Z] 513 
 514 
This date format lists the year, month, and day, followed by a 24hr timestamp with a 515 
UTC offset (Z). Inclusion of timestamp and UTC offset are both optional; metadata 516 
columns can include date only. For example, metadata for a sample collected at 517 
2:30pm EST on May 4, 2007 would be entered as: 2007-04-05T14:30:00-05:00 518 
Similarly, any geographic coordinates or GPS data must be entered as decimal 519 
degrees (the format used by GoogleMaps, e.g. -90.017926). We recommend using 520 
separate columns labeled “Latitude” and “Longitude” in your original sample metadata 521 
mapping file, to ensure that GPS metadata is correctly detected.  522 
 523 
For numerical values with units, there should be a space inserted between each value 524 
and unit. For example, altitude data should be entered as 2421 m, instead of 2421 or 525 
2421m. 526 
 527 

Step 2: Prepare biological matrix data as a BIOM file 528 
 529 
BIOM files are now the default output for rRNA amplicon workflows (OTU picking - 530 
http://qiime.org/tutorials/otu_picking.html) and analysis of shotgun metagenome data 531 
(http://qiime.org/tutorials/shotgun_analysis.html) in the QIIME software package 532 
(http://qiime.org).  533 
 534 
In QIIME (version 1.7 or later), users can prepare a BIOM file for visualization by 535 
executing the following commands. 536 
 537 
First, construct an OTU table: 538 
 539 
make_otu_table.py -i final_otu_map_mc2.txt -o otu_table_mc2_w_tax.biom -t 540 
rep_set_tax_assignments.txt  541 
 542 
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Where the input file (-i) is an OTU Map (defining clusters of raw sequence reads), and 543 
the taxonomy file (-t) contains the taxonomy or ontology terms that correspond to each 544 
observation. 545 
 546 
Second, add sample metadata to the BIOM file. 547 
 548 
All sample metadata and taxonomy/ontology information MUST be embedded in 549 
the BIOM file before being loaded into Phinch. 550 
 551 
In QIIME version 1.8 this can be done using the following command: 552 
 553 
biom add-metadata -i otu_table_mc2_w_tax.biom -o 554 
otu_table_mc2_w_tax_and_metadata.biom -m sample_metadata_mapping_file.txt  555 
 556 
In QIIME version 1.7 or below, metadata can be added using the following command: 557 
 558 
add_metadata.py -i otu_table_mc2_w_tax.biom -o 559 
otu_table_mc2_w_tax_and_metadata.biom -m sample_metadata_mapping_file.txt  560 
 561 
The input file (-i) is the BIOM file from the previous step, and the mapping file (-m) is the 562 
tab-delimited mapping file prepared in Step 1 (formatted according to QIIME 563 
instructions: http://qiime.org/documentation/file_formats.html)  564 
 565 

Step 3: Upload BIOM file with embedded observation/sample data at 566 

http://phinch.org, using the Google Chrome browser 567 
 568 

 569 
File Conversion Instructions: tab-delimited or matrix data to BIOM format 570 
 571 
To visualize biological data currently formatted as a tab-delimited text file (e.g. the style 572 
of OTU tables produced by older versions of QIIME, or any other type of 573 
genomic/morphological data that can be represented in matrix format, refer to the 574 
BIOM documentation for conversion instructions (http://biom-575 
format.org/documentation/biom_conversion.html). Phinch supports both "sparse" and 576 
"dense" BIOM formats (although sparse BIOM files are highly recommended, since the 577 
file size is much smaller). Full documentation for the BIOM file format can be found 578 
at http://biom-format.org 579 
 580 
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