CASCADE-P Tutorial for http://greengenes.linl.gov/16S

The CASCADE-P tools use the prokMSA as their data source. The prokMSA is a multiple sequence alignment
of the publicly available 16S rDNA sequences. Some functions require the user to indicate which branch(es) of
the phylogenetic tree they wish to examine. The "Browse" function allows the user to find and select branches
of interest to include in "My Interest List". To extract an alignment "Slice" or to create a sequence
"Consensus" or to search for "Probes", "My Interest List" must contain at least one phylogenetic branch.

How to BROWSE the sequences in the phylogenetic tree.
ke

The "Browse" tool allows the user to view the categorization of sequences within the prokMSA. The current
tree used by CASCADE-P is that proposed by the Ribosomal Database Project v8.1 (http:/rdp.cme.msu.edw/). The
"Browse" tool is also used to add sequences of interest to “My Interest List” displayed on the left side of the
window. Use a recent version of Netscape (ver.6) or Internet Explorer (ver. 5) for full functionality.

1. Beneath the "Functions" menu, select the “Browse" link.
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16S rDNA CASCADE-P

Comprehensive Aligned Sequence Construction for Automated Design of Effective Probes

Horne The CASCADE-P project provides a current and comprehensive 165 rDNA prokaryotic
multiple sequence alignment (prokMSA) for browsing, blasting, probing, and
downloading., The data and tools presented by CASCADE-P can assist the researcher
in choosing phylogenetically specific probes.

Browse
Slice
Consensus
BLAST
Search
Probe
Download

Browse phylogenetic tree at various levels of resolution.

Tutorial Specify a Slice (sub-alignment) of the prokMSa to view/download.

Objectives
Methods

Contact Compile Consensus sequences from any branch of the phylogenetic tree,

BLAST user's sequences against the prokMSa.

Search for sequences of interest,

remove all

Locate Probes and primers within the prokMSa,

Download entire prokMS4 aligned collection,

® Last Database Update: 01-03-2003
® prokMSA Archaea records: 4303 sequences
® prokMSA Bacteria records: 60764 sequences



http://rdp.cme.msu.edu/

2. Notice that the Browse menu displays the two main branches of the prokaryotic tree. The numbers at left
represent the phylocode of each branch. The numbers in parenthesis indicates the quantity of sequences
within each branch.

3. Click on "2 - BACTERIA" to reveal its sub-branches.
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4. Click on "2.2 - THERMOTOGALES" to reveal its sub-branches.
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165 rDNA CASCADE-P

Browse

Home --BRCHAEA (4303) add rem

—-BACTERIA (AO0764) add rem

Browse . -~THERMORHILIC_OXYGEM_REDUCERS (124) add rem

g";ﬁsensus . THERMOTOGALES { "glgadd rem

BLAST . --CTM.PROTEOLY TICUSN (2) add rem

Search . --STRAIN.EM_19 (4} add rem

Probe . ENVIRONMENTAL _CLOME_OPE45_GROUP (38) add rem

Download . --STR.SBR2095 (1) add rem

--GREEN_NOM-SULFUR_BACTERIA_AND_RELATIVES (5867 add rem
ENVIRONMENT AL_CLOME_OPESO_GROUP (76% add rem

. --LEPTOSPIRILLUM-NITROSPIRA (2083 add rem

Tutorial . --PROSTHECOBACTER_GROUP (543) add rem

Objectives . ANR. THERMOTERREMUM_GROUP (93} add rem

Methads . ~~ENYIROMNMENT AL_CLOME_OPB2_GROUP (293 add rem

Contact . --NITROSPINA_SUBDIVISION (1012} add rem
FLS, SINUSARABICI_4SSEMBLAGE (27) add rem

--FLEXIBACTER-CYTORPHAGA-BACTEROIDES (4260} add rem

--GREEN_SULFUR_BACTERIA (141} add rem
ENVIRONMENTAL CLOME_G37_GROUP (2) add rem

remove all . -~EMYIRONMENTAL_CLOME_WCHE1-31_GROUP (282} add rem

-~ENVIRONMENT AL_CLOME_UN104_GROUP (23 add rem
PLANCTOMYCES_AND_RELATIVES (891) add rem

~-CYANOBACTERIA_AND_CHLOROPLASTS (2595) add rem

~~ENYIROMMENT AL_CLOME_1611 (1) add rem
ENYIRONMENTAL_CLOME_PAD1_GROUR {3} add rem

-~ENWIRONMENT AL_CLOME_PAD33 (1) add rem

--FIBROBACTER_AND_ACIDOBACTERIUM (783) add rem
ENYIRONMENTAL _CLOME_NH25-19 (1) add rem

--SPIROCHETES AND_RELATIVES (1277) add rem

--PROTEOBACTERLA (287323 add rem
FUSOBACTERIA_&MD_RELATIVES (124) add rem

--GRAM_POSITIVE_BACTERIA (18752) add rem




5. Let's "add" all sequences from phylobranch 2.2 into "My Interest List" by clicking upon "add" to the right
of "2.2 - THERMOTOGALES".

6. Notice that "My Interest List" now contains "2.2". Which means all sub-branches of 2.2 (2.2.1, 2.2.2,
2.2.3,2.2.4,2.2.5,2.2.6,and 2.2.7) collectively in "My Interest List".
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7. In the same manner, now select 2.7, then 2.7.1, then 2.7.1.3 to reveal the OTUs (Operational Taxonomic
Units) of the "ENVIRONMENTAL CLONE-OPB92 GROUP".

8. Add the sequences of branch 2.7.1.3 by clicking “add” on the 2.7.1.3 line.

9. Notice that 2.7.1.3 now appears in "My Interest List".
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THERMOPHILIC O¥GEN_REDUCERS (124) add rem
Tutorial . ---THERMOTOGALES (787 add rem
Objectives . -CTM.PROTEOLYTICUS_GROUP (2} add rerm
gg}isgs “STRAIN.EM_1D (4} add rem
-EMYIRONMENT 4L_CLOME_OPB4E_GROUP (323 add rem
---5TR.SBR209E (1) add rem
GREEM_MON-SULFUR_BACTERLS_AND_RELATIVES (536% add rem
CHLOROFLEXUS SUBDIWISION (368) add rem
s CHLOROFLEXUS_ASSEMBLAGE (231} add rem
A \ 7.1 ~—-EMVIROMMENTAL_CLOME_T78_GROUP {110} add rem
remove all EMVIRONMENT AL _CLOME_OPBOZ_GROUP (27) add rem

OTU (1) add rem
AFD47571 clone LGA9.
OTU (5) add rem
A¥ 148681 candidate division OP11 FL11HO4
AFD47558 str. from Obsidian Pool hot spring vellowstone National Park,

AF047560 clone NTd43.
AF445687 candidate division OP11 clone SM1E10
AF027030 clone OPRO2.
2.7.1.2.002 OTU (3} add rem
AF448690 candidate division CP11 clone SM1F02
AFD47E59 clone MTd42,
AF047561 str. from Obsidian Pool hot spring Yellowstone National Park.
2,7.1.3,004 aTU (13 add rem
AFD27026 clone OPS128,
OTU (1) add rem
AF047567 clone LGd10.
OTU (1) add rem
4 clone LEds.
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Note: An Interest List must be established before using the Slice, Consensus or Probe features.

A “Slice” or ‘Sub-alignment” is a portion of the prokMSA which covers a user specified region of the 16S
gene. The prokMSA follows the RDP v8.1 convention of stretching each sequence record to 4,182
characters. The default span is from positions 68 to 3,689 a common region targeted by universal primers
(Dojka et al. 1998, AEM v64:10, pp3869-77). The user can indicate the beginning and end-points of the
desired slice relative to the prokMSA aligned format or relative to the unaligned 16S rDNA format (using
standard E. coli numbering). The non aligned E. coli alignment is very approximate, that is, not all 16S
rDNA sequences are similar to E. coli. The user can further restrict the sequences that are included based
on length and ambiguity thresholds. Formatting options include removing common gap characters which
would result in outputted sequences having equal character length. Alternatively, all gap characters can be
removed resulting in an unequal alignment output. This type of format may be useful if wanting to create an

unaligned, multiple sequence fasta file.

1. Beneath the "Functions" menu, select of the “Slice" link.

2. Under "Enter character positions relative to aligned format", enter 2,500 and 3,500 for 5' and 3' respectively.

3. Under "Select length threshold", enter 200.
4. Under "Select ambiguity threshold", enter 0.5.

5. Under "Select formatting options", select "remove common alignment gap characters".
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How to extract a Slice (sub-alignment) from the prokMSA.
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Home 1. Select a slice of the alignment.
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Enter character positions relative to aligned format (1 - 4,182

Enter character positions relative to non-aligned £, cofi {1 -1,541):

Object|
Mef;ﬁgévses 2. Select length threshold.

Contact

Don't include sequences below EDD|

2.2

bases.

Note: Length is measured as base count between slice begining and end.

2.7.1.3

3. Select ambiguity threshold.

remove all

Don't include sequences containing over |0.5 %6 ambiguous bases,
Example: 0,5% allows 5 ambiguous bases in a slice length of 1,000 bases,

4, Select formating options.
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“, © remove all alignment gap characters (retrieved sequences will he unequal in
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6. After all parameters are chosen, click the "Submit" button. This will create the slice from the sequences

in "My Interest List".
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PARAMETERS: hand picked branches: 222713
slice_start_aligned: 2500

slice_end_aligned: 3500

slice_stat ecoli: —
slice_end_gcoli:

length_thresh: 200

ambig_thresh 0.5

gap_options: remove_common

76 keys it the OTU hash

56 sequences met user's requirements

»Petrotoga siberica 165 rREHA gene, strain SL25T AJ311702 2.2.1.001 017828

CG-TCGTCAGCTCGTGC-COTGA-GGTGT-TGEGTTAAGT-CCCACAACGAGCGL-AACCC-CTA—CA—ATT-AGTTAC-CAG-CA T—AAAG TTGGG-GACA-CT-AAT-TG-GA-CA-G-CCG—CC——GACGA——G-GC
yPetrotoga mobilis str. S5J95 DSM 10674 (T). ¥15479 2.2 .1.001 001216
CG-TCGTCAGC TG TGO CGTEA-GETCT-TGEGCT T AAGT-CCCACAACGAGCGC-AACCC-CT-G-CA——ATT-AGTTAC-CAG-CA TGAAG TTCGG-GACA-CT-AAT-TG-GA-CA-G-CCG—CC——GACGA——G-GC
>Petrotoga mexicana 165 ribosomal RNA gene, partial seguence A¥Y125964 2.2.1.001 069492
CG-TCGTCAGCTCGTGC-CETGA-GCTGT-TGGGTTAAGTCOCACAACGAGCGC-AACCC—CTA—C—G-ATT-AGTTAC-CAG-CA, T-AAAG TTGEET-ACA-CT-AAT-TG-GA-CA-G-CCG—CC——GACGA——G-GC
»Petrotoga olearia 165 rRHA gene. strain SL24T AJ311703 2.2.1.001 051557
CG-TCGTCAGCTCGTGC-CETGA-GETGT-TGGGTTAAGT-COCACAACGAGCGC-AACCC—CTA—CA——ATT-AGTTAC-CAG-CA, T-AAAG TTGEE-GACA-CT-AAT-TG-GA-CA-G-CCG—CC-—GACGA-—G-GC:
rBacterial str. vpb6 165 ribosomal RNA gens, partial sequence AF220348 2.2.1.999 074261
CG-TCGTCAGCTCGTGC-CETGA-GETGT-TGGGT TAAGT-COCACAACGAGCGC-AACCC-CT-G-CA——ATT-AGT TAC-CAG-CA, T-AAAG TTGEE-GACA-CT-AAT-TG-GA-CA-G-CCG—CC-—GACGA-—G-GC:
»str. MV1075. AJ250439 2.2.2. 001 00Lz20
CG-TCGTCAGCTCGTGC-CETGA-GGTGT-TGEGTTAAGT-CCCGCAACGAGCEC-AACCC-TT-G-CC——GTT-AGTTAC-CAG-CAC: TaAAG TGGG-GACT-CT-AAC-GG-GA-CA-G-CCG—CC-—GACGA——G-GC.
»Geotoga subterranea str. CC-1 ATCC 51225 {T). L10659 2.2.2.002 001219
CG-TCGTCAGCTCGTGC-COTGA-GETGT-TGGGTTAAGT-CCCACAACGAGCGL-AACCC-CT-A-TT—GTT-AGTTGC-CA——TC. TTAAGT- TGGGC-TACT-CT-AGC—GA-GA—CA-G-CCG—TC——GACGA——G-AC
yGeotoga petrasa str. TS5 ATCC 51226 (T). L10658 2.2 .2.002 001218
CG-TCGTCAGCTCGTGC-COTGA-GETGT-TGGGTTAAGT-CCCACA ACGAGCGL-AACCC-CT-A-TA——GTT-AGTTGC-CAG-CA AGAG TGGGC-TACA-CT-AGC-TA-GA-CA-G-CCG—TC——GACGA——G-AC
>Thermotogales str. KA3 165 ribosomal RNA gene, partial sequence AF326121 2.2 2.003 018489
CG-TCGTCAGCTCGTGC-COTGA-GGTGT-TGGGTTAAGT CCCGCAACGAGCGC AACCC-TT—G-CC——GTT-AGTTGC-CAG-CACT: Ta——GG TGGGEA-AC—GCT-AAC-CG-GA-CA-G-CCG—CC——GACCTA-G——C
>Thernotogales sp. AHM1110 165 rRNA gene, isolste AM1110 AJ300502 2.2.2.003 074095
CG-TCGTCAGCTCGTGC-CETGA-GETGT-TGGGTTAAGT-COCGCAACGAGCGC-AACCC-TT—G-CC——-GTT-AGTTGC—CAG-CACT- Ta——GG TGGEEA—AC—GCT-AAC—GG-GA—CA-G-CCG—CC——GACGA——G-GC:
sGeatoga aestuarianus strain T3B 165 ribosomal RNA gene, partisl sequence AFS09468 2.2.2.004 066261
CG-TCGTCAGCTCGTGC-CETGA-GCTGT-TGEGTTAAGT CCCACAACGAGCGC A—COCC-CT-AC——CA-TT-AGTTGC-CAG-CGAG: TakaGT TGEEC-TACT-CTAATG-G-—GA—CA-G-CCG—TC-—GACGA-—G-AC:
»Thermnotogales sp. SRI-251 165 ribosomal RHNA gene. partial seguence AF255593 2.2.3.002 032030
CG-TCGTCAGCTCGTGC-COTGA-GGTGT- TGGGTTAAGT—CCCGCAACGAGCGC AACCC-CT-G-CC——CTT-AGTTGC-CAG-CGG: TahAGE: CGGG-CACT—-T-AAG-GG-GA-CTTG-CCG—GC-—G——ACGAACC
»clone OPS196. AF027075 2.2 3 002 001224
CG-TCGTCAGCTCGTGC-CGTGA-GGTGT- TGGGTTAAGT—CCCGCAACGAGCGC AACCC-CT-G-CC——CTT-AGTTGC-CAG-CGG: TTAGG CGGG-CACT-CT-AAG-GGE-GA-CT-G-CCG—GC--GGIGA-—-G-CC.
yFervidobacterium sp. ¥NP 165 ribosomal ENA gene. partial sequence A¥151268 2.2.3.002 071035
CG-TCGTCAGCTCGTGC-COTGA-GETGT-TGEGTTAAGT CCCGCAACGAGCGC AACCC-CT-G-CC——CTT-AGTTGC-CAG-CGG CGGG-CACT-CT-AAG-GG-GA-CT-G-CCG—GC-—GACGA——G-CC
>Fervidobacterium islandicum strain AU-1 165 ribosomal RNA gene, partial sequence AF434670 2.2 3. UUZ UlE?UZ
CG-TCGTCAGCTCG TGO CETEA-GETCT-TGGGETTAAGT-CCCGCARACGAGCGT— AACCC CT—G-CC——CTT-AGTTGC-CAG-CGG- GGG CACT-CT-AAG-GGE-GA-CT-G-CCG—GC——GACGA——G-CC
>Caldotoga fontana str. B4, AJ237665 2.2.3.003 001223
TG-TCGTCAGCTCGTGET-CETGA-GATGT-TGGGTTAAGT-CCCGCAACGAGCGT - AACCC CT—G-CC——TCT-AGTTGC-CAT-CGG TAAAG CGEE-CACT-CT-AGA-GG-GA—CT-G-CCG—TC——GACAA——G-AC:
>Uncultured bacterium HS9 165 ribosomal REHA gene. parti =equence AF232923 2.2.3.004 031971
—G-TCGTCAGCTCGTGL-CETGA-GGTGT-TGGGTTAAGT CCCGCAACGAGCGC AACCC CT—GT—-GG-TT-AGTTGC-CAGCAG TTCGG TGGEEC-ACT-CT-AA-T-CAGA-CT-G-CCG——G-A-GAAGAT-——-CC:
rclone OPSE9B. AF027076 2.2.3.999 001225

.......... . A R . . AACCC-CT-G-CC——CTT-AGTTGC—CAG-CGG: TTAGG CGEE-CACT-CT-AAG-GG-GA-CT-G-CCG—GC——-GACGA—-G-CC-
>ThermDSlphD =p. DSH 6565 partlal 165 rRHA gena ‘strain DS 6563, RI19 B2 AJ272023 2.2.4.001 050206
G- TCGTCAGCTCGTGC COTGA-GETGT-TGEGTTAAGT-CCCGCAACGAGCGC-AACCC-CT-G-CC——CTT-AGTTGC-CAG-CGG- TTCGG CGGG-CACT-CT-AAG-GGE-GA-CT-G-CCG—GC--GACGA-—-G-CC.
yThermosipho sp. DSH 13256 partial 165 rRNA gene for 165 ribosomal RNA AJ272022 2.2 .4 001 040837
G- TCGTCAGCTCGTGC COTGA-GETGT-TGEGTTAAGT-CCCGCAACGAGCEC-AACCC-CT-G-CC——CTT-AGTTGC-CAG-CGG- TTCGGE CGGG-CACT-CT-AAGAGG——A4-CT-G-CCG—GC——GACGA——G-CC
>Thermosipho =p. TBAS 16S ribozomal ENA gene. partial sequence AF231727 2.2 4 001 042520
CG-TCGTCAGC TG TGO CGTEA-GETCT-TGEGTT AAGT-CCCGCAACGAGCEC-AACCC-CT-G-CC——CTT-AGT TGC-CAG-CGG- TTCGGE GGG CACT-CT-AAG-GGE-GA-CT-G-CCG—GC——GACGA——G-CC

>Thermosipho IHEL str. IHB1l. AB024932 2.2.4.001 001231
CG-TCGTCAGCTCGTGC-CETGA-GETGT-TGGGT TAAGT-CCCGCAACGAGCGC-AACCC—CT-G-CC——CTT-AGT TGC—-CAG-CGG- TTCGG CGEE-CACT-CT-AAG-GG-GA—CT-G-CCG——GC——GACGA——G-CC:
>Thermnosipho melanesiensis =str. BI429 CIP 104789 (T). Z70248 2.2.4.002 001230
CG-TCGTCAGCTCGTGC-CETEA-GCTGT-TGGGT TAAGT-COCGCAACGAGCGC-AACCC-CT-G-CC——CTT-AGT TGL-CAG-CGG- TTAGG CGEE-GACT-CT-AAG-GG-GA—CT-G-CCG—GC——GACGA——G-CC:
»Thermnosipho sp. MV1063 partial 165 rRNA gene AJ419874 2.2.4 003 072302
CG-TCGTCAGCTCGTGC-CETGA-GETGET-TGGGT TAAGT-CCCGCAACGAGCGC-AACCC-CT-G-CC——CTT-AGT TGC-CAG-CGG- TTAGG
»Thernotoga subterranea str. SL1 DSM 9912, U22664 2.2 5. 002 001233

=AM O TG0~ CTT—— (T TER -0 AR-CRG: TTCGRG

COGEG-GACT-CT-AAG-GG-GA-CT-G-COG——GC——GACGA—-G-CC,
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7. Notice that output displays the chosen parameters and reports the number of sequences which met the
user's requirements. The user can scroll to view the entire slice.
8. For each record, the description, GenBank accession number, prokMSA OTU and the prokMSA id

number 1s shown. The character ".
an alignment gap character.

indicates that no sequence data is available for this position and "-" i

sncultured bacterium HS9 165 ribo=omal ENA gene. partial segquence AFZ232923 2.2, 2. 004 031971
—a=TCGTCAGCTCE TG —CGTGA-GE TS T-TGEETTAAGT-COCGCAACGAGTGC-AACCC—C TG T——GG-TT-AGT TGC-CAGCAG—————————
rclone OFPSE9E. AF027076 2.2.3.999 001225

........................................................ AACCC—CT-G-CC——CTT-AGTTGC-CAG-CGG———————
>Thermoszipho =p. DSM 6568 partial 165 rREHA gene, =strain DSM 6568, RI19 . B2 AJ272023 2.2.4.001 0502
CG-TCGTCAGCTCETGC—CGTGA-GE TG T-TGGEETTAAGT-COCGCAACGAGCGC-AACCC—CT-G—CC——CTT-AGT TGC-CAG-CGE————————
sThermozipho =p. DSM 13256 partial 165 rENA gene for 165 ribosomal ENA AJ272022 2.2.4.001 040837
Ce-TCGTCAGCTCE TG -G TGA-GETET-TGGEETTAAGT-CCCGCAACGAGC G- AACCC—CT-G—CC——CTT-AGTTGC-CAG-CGE——————

9. Save the slice as text by selecting "Save" under the "File" menu of the browser window.



How to create a Consensus from the prokMSA.

o

Note: An Interest List must be established before using the Slice, Consensus or Probe features.

A “Consensus” is a summary of the nucleotide sequences of prokMSA which covers a user specified region
of the 16S rDNA gene. The prokMSA follows the RDP v8.1 convention of stretching each sequence record
to 4,182 characters. The default span is from positions 68 to 3,689 a common region targeted by universal
primers (Dojka et al. 1998, AEM v64:10, pp3869-77). The user can indicate the beginning and end-points of
the desired consensus relative to the prokMSA aligned format or relative to the unaligned 16S rDNA format
(using standard E. coli numbering). The non aligned E. coli alignment is very approximate, that is, not all
16S rDNA sequences are similar to E. coli. The user can further restrict the sequences which contribute to
the consensus based on length and ambiguity thresholds

1. Beneath the "Functions" menu, select of the “Consensus" link.

2. Under "Enter character positions relative to aligned format", enter 2,500 and 3,500 for 5' and 3' respectively.
3. Under "Select length threshold", enter 200.

4. Under "Select ambiguity threshold", enter 0.5.

5. Under "Select consensus threshold", enter 70.

3 Aligned 165 rDNA Collection - Microsoft Intemnet Explorer
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Consensus

Home Consensus will be generated directly from the prokMSa, Since all sequences of the
prokMsSa are forced to occupy 4,182 character positions, local mis-alignments are
Browse generated which can sway the consensus, CASCADE-P's consensus tool is excellent

Slice
Consensus for quickly assessing regions of conservation among thousands of sequences,

BLAST
Search A more precise, but time consuming analysis, can be achieved if one desires a

Probe consensus from only a couple hundred of sequences ar less. Use the Slice function to
Download create a multiple sequence fasta file then align the sequences relative only to each
other using Clustalw or similar application.

Tutorial . Select a slice of the alignment.
Ohjectives
Methods . . )
Contact Enter character positions relative to aligned format (1 - 4,182):

) T - ET
OR

.2
2713 Enter character positions relative to non-aligned £, coff {1 -1,541):

remove all I 2

. Select length threshold.

Don't include sequences below hases.

Note: Length is measured as base count between slice begining and end.

. Select ambiguity threshold.

Don't include sequences containing over % ambiguous bases.
Example: 0.5% allows 5 ambiguous bases in a slice length of 1,000 bases.

4, Select consensus threshold.

Cutput a single consensus sequence, requiring percent to acheive a consensus
at each position

. Submit query.

Note: Consensus will be tallied among all sequences in My Interest List,




6. After all parameters are chosen, click the "Submit" button. This will create the consensus from the
sequences in "My Interest List".
; http://greengenes.linl. gov/165_cqgifuser_scripts/zelect_records_v2.pl?hand_picked_branches=2.2%kh - Microzoft Internet Explorer

PARAMETERS: hand picked branches: 222713
slice_start_aligned: 2500

slice_end_aligned: 3500

slice_start_ecoli:

slice_end ecoli:

length thresh: 200

atnbig_ thresh: 0.5

gap_options: consensus

consen_thresh: 70

76 kews in the OTT hash

56 sequences met user's requirements
>COHSENSTS COTCGTCAGCTCGTGCCGTGAGGTGTTGEGTTAAGTCCCGCAACGAGCGCAACCCCTGOCCHTAGT TGCCAGCHNTHHRGCHGGGHACTCTANGGGGAL

7. Notice that output displays the chosen parameters and reports the number of sequences which met the
user's requirements. The user can scroll to view entire consensus sequence.

8. The character "N" indicates that there was insufficient agreement (below 70% in this case) within the
sequences to warrant a consensus base.

9. Save the consensus as text by selecting "Save" under the "File" menu of the browser window or copy and
paste it into a text editor.

More info about the prokMSA Consensus function:

Consensus will be generated directly from the prokMSA. Since all sequences of the prokMSA are forced
to occupy 4,182 character positions, local mis-alignments are generated which can sway the consensus.
CASCADE-P's consensus tool is excellent for quickly assessing regions of conservation among thousands
of sequences.

A more precise, but time consuming analysis, can be achieved if one desires a consensus from only a
couple hundred of sequences or less. Use the Slice function to create a multiple sequence fasta file, then
align the sequences relative only to each other using ClustalW or a similar application.




How to use the BLAST tool.

—?

Cascade —P offers a BLAST interface to query the prokMSA with a user provided sequence. The sequences
can be pasted in fasta or raw text format. There are three collections to compare the sequence query against:
(1) The Ribosomal Database Project (RDP) aligned collection (16,277 sequences in version 8.1).
(2) The complete 16S collection - the entire prokMSA database (which includes RDP v8.1) containing
over 60,000 sequences.
(3) The “ highest quality” from the prokMSA database. This only reports sequences which exceed 600
base pairs with less than 0.5% ambiguity (bases that cannot be classified as A, G C or T).
Approximately half of the prokMSA is considered "highest quality".

1. Beneath the "Functions" menu, select of the “BLAST" link.
2. Copy and paste this sequence into the window labeled "paste sequence here:"

>Lab Isolate 4G12-9p
CACGCCGTAAACGATGAGTGCTAAGTGTTGGAGGGTTTCCGCCCTTCAGTGCTGCAGCTAAC
CATTAAGCACTCCGCCTGGGGAGTACGGCCGCAAGGCTGAAACTCAAAGGAATTGACGGGGG
CGCCAAGCGGTGGAGCATGTGGTTTAATTCGAAGCAACGCGAAGAACCTTACCAGGTCTTGA
CATCCCGCTGACCGGTCTGGAGACAGGCCTTTCTTCGGGGACAGCGGTGACAGGTGGTGCAT
GTTGTCGTCAGCTCGTGTCGGAAGGGTTAAGTCCCGCAACGAGCGCAACCCTTGATCAAAGT
TTAGTCCCAGCATTCAGTTGGGCACTCTAAGGTGACTGCCGGTGACAAACCGGAGGAAGGTG
GGGATGACGTCAAATCATCATGCCCCTTATGACCTGGGCTACACACGTGCTACAATGGATGG
ACAAAGGGCTGCAAGACCGGAGGTTTAGCCAATCCCATAAAACCATGCTCAGTTCGGATTGC
AGGCTGCAACTCGCCTGCATGAAGCCGGAATCGCTAGTAATCGCGGATCAGCATGCCGCGGT
AATACGTTCCCGGGCCTTGTACACACCGCCCGTCACAAAACGAGAGTTTGCAACACCCGAAG
CGGTGGGGTAACCTTACGGGAGCCA

3. Click "Submit" to accept the default options and to begin the BLAST search.

; Aligned 165 1DNA Collection - Microsgoft Internet Explorer

S 2 28 B
hitp: //greengenes. Inl. gov/ 165 sp/blast. jsp

Harme 1. Enter your query sequence.
Browse
Slice paste sequence here:
Consensus >Lab Isolate 4G12-9p
BLAST CACGCCGTALACGATGAGTGC TAAGTETTGGAGGETTTCCGCCCTTCAGTGO TGO AGCTARC
Seahmh CATTAAGCACTCCGCCTRREGAGTACGGCCGCALGAC TEALAC TCARLGGAATTGACGGRGGE
grDDWI’?mad CGCCAAGCGGTGGAGCATGTGGTTTAATTCGAAGC ARCGCGARGARCCTTACCAGGTC TTGA
CATCCCGOTGACCGOTCTRRAGAC AGGCCTTTCTTCGAGGACAGCGETOACAGETGGTGIAT
GTTETCGTCAGC TCOTETCGGALGGETTAAGTCCCGC LACGAGTGC AACCCTTGATCARAGT
TTAGTCCCAGCATTCAGTTGGGCACTC TAAGGTGACTGCCGGTGAC LAACCGGAGGLAGGTG
| GGGATGACGTCARATCATCATGCOCCTTATGACC TGGGCTACACACGTOCTACRATGGATGG
gﬁ%’gﬁw - ACLRAGGGCTGCAMGACCGAAGETTTAGCC AATCCCATARALCCATGCTCAGTTCGGATTAC
Methods AGGCTGCAACTCGUC TGO ATGAAGC CGGAATCGC TAGTARTCGUGGATC AGC ATGCCGCGGT
Contact

2. Choose your options.

2.z N "
2,713 compare your query against: |h|ghestquallty ofthe proKMSA

remove all

only repart alignments which exceed: base pairs

marimum number of BLAST hits to display:

3. BLAST now.




4. Results are returned as a ”phylotree" and display the taxonomy of the best BLAST hits. The descriptions of

the most similar sequences to the query are listed within their OTU. The BLAST scores are also listed.
3 BLAST interface to 165 data - Microsoft Internet Explorer

2y =1 [ B
http: //greengenes. inl gov /165 _cgifuser_scrpts/blast_interface. pl |—

QUERY: Lab Isolate 4312-%p (645 letters)
BLAST surmmary constrained to: otued
Reporting MATCH LENGTHS over: 200 hage pairs

[

BLAST summary by phylocode shown below. Complete BLAST output can be viewed.

- BACTERIA ()

- GRAM_FPOSITIVE_BACTERIA (230

------ BACILLUS-LACTOBACILLUS-STREPTOCOCCUS_SUBDIVISION (2.30.7)

-- BMEGATERIUM GROUP (2.30.7.10)

- B.SPOROTHERMODURANS_SUBGROUP (2.30.7.10.4

---- OTU 230.7.10.4019

e scotedd7 AFS0ADAS Bacillus ep LCSACTITIA 162 ribosomal BNA gene, partisl sequence
- BBADIUS_SUBGROUP (230.7.10.8)

---- OTT 2.30.7.10.6.002

scotedTT AFATO34T Glaeial ice hacterium G200-M5 163 rihosomal BNA gene, partial sequence
soored? AF23TE44 Bacillug sy, FA992 163 tihosomal BHNA gene pattial sequence

- 0T 2.30.7.10.6.005

scored7d 62178 Bacillug aminovorans MCIMWE 8292 (T).

- OTU 2.30.7.10.6 006

--- seoredd3 ETFTT90 Bacillus badius ATCC 14574 (T,

- OTU 2.30.7.10.6.007

scoted3 AFOT1E5T Bacillus '1123443 T22' oty 112443 T3

- OTU 2307106010

- scored34 AVIE7E01 Bacillus sp. SAFH-028 163 ribosomal BHNA gene, partial sequence
scoted33 AYIETELD Bacillue sp. SAFM-020 163 ribosomal BNA gene, partial sequenice

- BLENTUS_SUBGROUP (230.7.10.7)

—-- QT 2307107013

B e scored3T AY143429 Bacillus hackensackii 163 ribosomal BNA gene, complete sequence
- BFIRMUS_SUBGROUP (2.30.7.10.9)

---- 0T 2.30.7.10.9.009

scored2? DEETTE Bacillug sp. sty DEK2S.

e — L B—

5. The "Complete BLAST output" is also available for viewing/saving.




How to search the 16S rDNA records of the prokMSA.

Use this tool to search for a descriptive word identification number. This tool does not search
through the sequence data. It basically allows a search of everything in a record apart from the
sequence data. If the user wants to search for a specific short sequence use the Probe tool. To search
for a long sequence, use BLAST.

There are three collections that can be searched:
(1) The Ribosomal Database Project (RDP) aligned collection (16,277 sequences in version 8.1).
(2) The complete 16S collection - the entire prokMSA database (which includes RDP v8.1) containing
over 60,000 sequences.
(3) The “ highest quality” from the prokMSA database. This only reports sequences which exceed 600
base pairs with less than 0.5% ambiguity (bases that cannot be classified as A, G C or T). Approximately
half of the prokMSA is considered "highest quality".

There are multiple data fields that can be searched:

(1) prokMSA identifier — unique integer assigned to each record in the prokMSA collection.
(2) NCBI accession number — alpha numeric value assigned by NCBI.

(3) NCBI unique identifier — unique integer assigned by NCBI.

(4) RDP identifier — alpha numeric value assigned by RDP for some sequences.

(5) Sequence description — annotation assigned by the researcher.

(6) Phylogenetic numeric code — Hierarchal taxonomic designation (Example: 2.30.7.12)

1. In the "Enter search string' box, type ""Brucella abortus'.

2. Under "Choose your options' choose "complete prokMSA" for "data set'" and "Sequence
description" for "data field".

3. Click on "Submit".

<3 Aligned 165 DNA Collection - Microsoft Internet E xplorer

J File  Edt “iew Favoites Tools Help |

J <= Back = = - @ ﬁﬂ | @Sealch (] Favarites @H\smry ‘g @ g o

JA,ddress I@ hittp: /greengenes. Inl. gov/ 165 Asp/eaarch.jsp j 6o H {Qg rJI &, Search j |Gal ¥ |
Search 168 Records -]
Home Use this form for searching for a descriptive word, accession number, etc. This search

will not search through sequence data.
Browse
Slice
Consensus .
BLAST 1. Enter search string.
Search
Probe
Download |Bruce|\a aborus

2. Choose your options.

Tutarial
Ohbjectives
Methods restrict search to which data set: Icumplete prokhdsa, j
Contact

restrict search tao which data field: | Sequence description =l

2.2
2.7.1.3 3. Search now.

rernove all

4| b

|@ Done |i l_’_|e Intemet 4
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4. Notice that results are presented with phylogenetic information.

2} Search 165 Records -
J File Edit Wiew Favortes Tools  Help

Microzoft Internet Explorer

=1 E3

J <EBack ~ = - (D ﬁ| @ Search (G Favorites £ History |§ I D o

2 I 3, Search

JAeressl@ hitp:##greengenes. Iinl. gov/ 165 _cgi/user_scripts/search_records.pl j @Go |J @

(et i+ 2}

Search 1685 Records

- |

PARAMETERS:

seatch: Brucella ahortus

seq set: all

field: description

intetpreted search: *Brucella ahortus®

- BACTERIA (2)

PROTEOBACTERIA (2 25)

ALPHA SUBDIVISION (2.25.1)
RHIZOBIUM-AGROBACTERIUM_GROUP (2 251 6)
BRUCELLA ASSEMBLAGE (22816.15)

OTU 2221 6.12.002

------------------ prokldS34 id 005192 AF091354 Brucella abortus str. 544,

,_ ,_ |4 Intemet

N
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How to locate Probes and Primers within the aligned sequence data.

L -
- =
i

L T

Note: An Interest List must be established before using the Slice, Consensus or Probe features.

The Probe function can be used to locate short sequences within the aligned sequences of the prokMSA. It
is useful for determining the locus of a particular oligomer in relation to the 4,182-character alignment
format. Enter sequence (degenerate bases are acceptable) in the 5'-3” direction and specify whether the
entered sequence is the target or the probe. The output data will display the regular expression search
pattern used by Perl's pattern match. Also, the output will specify how many sequences match the query
sequence out of the total number of sequences searched. The mean position of matches will be displayed
with the sample's standard deviation which indicates how much variation was encountered in the loci of the
matches. The measurements are reported relative to the 4,182-character aligned stretch.

1. Enter the degenerate sequence "CRGMDNACRNG".
2. Under "Sequence entered is the", select "target".
3. Click on "Submit".

a Aligned 165 DMA Collection - Microsoft Internet Explorer

J File Edit “iew Favoites Tool: Help |

J dBack - = - (D ) | QU Seach (G Favorites (% Histary |§ = D
JAgdress Ia hittp:/fareengenes.Inl gov /185 /jzp/probes.jsp ﬂ G0 “ [@ 8 JI 2, Search ﬂ
Locate Probe /Primer position within alighed 165 Records
Horne Use this form for searching for a short sequence (such as a primer or probe) within the aligned
sequence data. This toal is most useful for determining the character position of 165 rDMA PCR
glmwse primers/probes within the aligned prokMSa. The output will also summarize the phylogenetic scope
Cécnesensus of the oligonuclectide by using a pattern match which does not account for cross hybridization
potential.
Search . ,
Probe 1. Enter sequence 5' to 3' (degenerate bases are acceptable).
Download
|CRGMDMACRNG
Tutorial "
Objectives 2. Sequence entered is the:
Methods
Contact
Itarget 'I
2.2 3. Search now.
2.7.1.3
emoe al
Submit i Mote: User's nucleotide sequence will be compared to sequences in My
Interest List., Results will be returned in seconds to minutes depending on complexity
/,__\ and breadth of search.
“ﬁ hd

!
|&] Done [ [ ntemet

S

12



4. The results display the frequency and the location of the pattern match within the sequences represented
by "My Interest List". The matching sequences are listed with phylogenetic information.

Locate Probe/Primer position wit igned 165 Records - Microzoft Internet Explorer

J File Edit “iew Favorites Tools  Help |
J ¢ Back ~ = - @ 7t | Q) Search [ Favortes  £4History | =N o D
JAQdIESS I@ hittp: #/greengenes. Inl. gov/A1B5_coifuser_scripts/probe_locater pl j o Go |J - I 3, Search j | Gat - ||

Locate Probe/Primer position within aligned 16S Records

regular expression search pattern: O\ *?[AG]¥20 ¥ [ACT ¥ [AGT - *P[ACOT - #P AN #90 ¥ [AG- #P[ACGT]-+20
CROMDHACENG found in 35 of 107 sequences

meat position of 5 end of match: 357.00 standard_deviation: 0.00

meat position of 3' end of match: 376.00 standard_deviation: 0.00

Search completed in 1 seconds

-- BACTERIA ()

---- THERMOTOGALES (2.2)

- FERVIDOBACTERIUM_GROUP (2.23)

---------------- OTU 223002

- &Y151268 Fervidobacterium ep, VHP 162 ribosomal ENA gene, partial sequence

- AF255593 Thermotogales sp. SRT-251 163 ribosomal EMA gene, partial sequence

- AF434670 Fervidobacterium islandicum strain AW-1 163 ribosomal BNA gene, partial sequence

OTU 223003 |l
- AJ237665 Caldotoga fontana str. B4,

Low Quality 223900

- AA15T9 Sequence 1 from Patent WiOOT10342

- 037021 Thermopallivum natronophilum DELT 9460,

- WI591TT Fervidobacterium nodosum str. Bt 17-B1 ATCC 35602 (T).

- W39176 Fervidobacterium islandicum str. H-21 TSI 5733 (T).

- Z91822 Thermopallium natronophilum DELT 9460,
- THERMOSIFHO _GROUP (224

OTU 224001

- AJ272023 Thermosipho ep, DI 6562 partial 163 fRNA gene, strain DSL 6568, RT19 B2
- AF231727 Thermosipho sp. TBAS 163 ribosomal BNA gene, partial sequence

- AJ272022 Thermosipho sp. DM 13256 partial 162 fFHA gene for 163 ribosomal BHA

- AB024932 Thermosipho ITHB] str IHBE1.

OTU 224002

- 270242 Thenmosipho melanesiensis str. BI420 CTP 104780 (T},

OTU 224003

- A TAORTA Thermnainho an WITINAS fartial 1AS +RHN A cane

&1 I_ ’_ | Intemet

N K
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Glossary

Acronyms:

CASCADE-P- Comprehensive Aligned Sequence Construction for Automated Design of Effective Probes
prokMSA Prokaryotic Multiple Sequence Alignment

BLAST Basic Local Alignment Search Tool

RDP Ribosomal Database Project

OTU Operational Taxonomic Unit.

16S - the gene encoding 16S ribosomal RNA, an integral part of the small subunit (SSU) of the ribosome.

Align0 - A publicly available sequence aligner distributed with FASTAv2.0u66 (Pearson et al., 1988). Useful
for pair-wise global alignment of two sequences while preserving existing hyphen gap characters.

BLAST (Basic Local Alignment Search Tool). CASCADE —P offers a BLAST interface to query the
prokMSA with unknown sequences.

CASCADE-P Comprehensive Aligned Sequence Construction for Automated Design of Effective Probes.
The CASCADE-P project offers a comprehensive alignment database (prokMSA) of 16S rDNA which enables
the design of effective probes.

CLUSTAL W- A Multiple Sequence Alignment program capable of generating dendograms.

Consensus Sequence- A linear series of nucleotides, commonly with gaps and some degeneracy, that define
common features of homologous sequences or recognition sites for proteins that act on or bind to nucleic acids.

Eukaryotes — Organisms with nuclei

Hybridization- The reaction by which the pairing of complementary strands of nucleic acid occurs. DNA is
usually double-stranded, and when the strands are separated they will re-hybridize under the appropriate
conditions. Hybrids can form between DNA-DNA, DNA-RNA or RNA-RNA. They can form between a short
strand and a long strand containing a region complementary to the short one. Imperfect hybrids can also form,
but the more imperfect they are, the less stable they will be (and the less likely to form). To "anneal" two
strands is the same as to "hybridize" them.

Microarray Base-pairing (i.e., A-T and G-C for DNA; A-U and G-C for RNA) or hybridization is the
underlining principle in the design of a DNA microarray. An array is an orderly arrangement of samples. It
provides a medium for matching known and unknown DNA samples based on base-pairing rules and
automating the process of identifying the unknowns. An array experiment can make use of common assay
systems such as microplates or standard blotting membranes, and can be created by hand or make use of
robotics to deposit the sample. High density microarrays from Affymetrix (Santa Clara, CA, USA) are
manufactured using microlithography and can contain 500, 000 probes.

NAST - Nearest Alignment Space Termination. An algorithm which strategically removes gap characters from

a pair-wise sequence alignment to compress the alignment to a certain number of characters. NAST produces
some local misalignments to force the resulting sequence pair to occupy a fixed number of characters. This tool
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allows newly discovered sequences to be merged into any existing MSA providing the trade-off between fixed
total alignment string length and the extent of local misalignment is acceptable.

Probe A fragment of DNA or RNA which is labeled in some way (often incorporating 32P or 35S or a
fluorescent molecule- used for detection) and is used to hybridize with the nucleic acid in which you are
interested.

Prokaryotes - Organisms lacking nuclei

Ribosome- A complex ribonucleoprotein particle which translates mRNA into protein molecules
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