Protocol:

A. L. crispatus genomes
The sequencing files of the 29 L. crispatus genomes were annotated using RAST (http://rast.nmpdr.org). Default settings were used for prokaryotic genome annotation using genetic code 11 (most bacteria). All genomes contained between 300 - 500 contigs, with the exception of RL22 which contained over 1000 contigs. (The results of RL22 need to be repeated) (Table 1). All genomes (with the exception of RL22) were between approx 2.4-2.6 Mbp. Completed annotated genomes were downloaded as Genbank (.gbk) and amino acid (.faa) files. The downloaded amino acid .faa files in fasta format were used for further analysis for the presence of genome-encoded carbohydrate-active enzymes.

Table 1: Output Analysis of annotated genomes from RAST
	Name
	# contigs
	Size (bp)

	Lactobacillus crispatus RL33
	436
	2401588

	Lactobacillus crispatus RL32
	417
	2373341

	Lactobacillus crispatus RL31
	483
	2396657

	Lactobacillus crispatus RL30
	407
	2322358

	Lactobacillus crispatus RL29
	401
	2248310

	Lactobacillus crispatus RL28
	439
	2239683

	Lactobacillus crispatus RL27
	511
	2602346

	Lactobacillus crispatus RL26
	444
	2273675

	Lactobacillus crispatus RL25
	315
	2349736

	Lactobacillus crispatus RL24
	320
	2391955

	Lactobacillus crispatus RL23
	307
	2327353

	Lactobacillus crispatus RL22
	1107
	3803928

	Lactobacillus crispatus RL21
	490
	2569292

	Lactobacillus crispatus RL20
	360
	2439146

	Lactobacillus crispatus RL19
	542
	2310370

	Lactobacillus crispatus RL17
	616
	2462754

	Lactobacillus crispatus RL16
	350
	2597400

	Lactobacillus crispatus RL15
	387
	2326688

	Lactobacillus crispatus RL02a
	292
	2242984

	Lactobacillus crispatus RL14
	376
	2607063

	Lactobacillus crispatus RL13
	434
	2245186

	Lactobacillus crispatus RL11
	281
	2184466

	Lactobacillus crispatus RL10
	298
	2315356

	Lactobacillus crispatus RL09
	290
	2276294

	Lactobacillus crispatus RL08
	364
	2301145

	Lactobacillus crispatus RL07
	388
	2183836

	Lactobacillus crispatus RL06
	371
	2190141

	Lactobacillus crispatus RL05
	432
	2576840

	Lactobacillus crispatus RL03
	330
	2550531



B. CAZyme Analysis 
To detect the presence of genome-encoded carbohydrate-active enzymes within the L. crispatus genomes, we used dbCAN (reference). dbCAN is an open resource server that provides automated and comprehensive CAZyme annotation of a given genome (text taken from their website), and is continually updated with information from the CAZy database, which is updated daily. dbCAN uses a hidden Markov model to represent the signature domain of each CAZyme family and additionally offers subfamily classification of existing CAZyme families where such subfamilies exist.

The entire individual amino acid sequence files for each L. crispatus genome were uploaded into the online dbCAN server. All CAZymes that were discovered in the dbCAN output were downloaded into an excel file and analyzed. (attach Excel file dbcanoutputs.xls) Specific attention was focused on alpha-glucan/glycogen acting enzymes (Rosanne and glycogen hypothesis) and levan sucrases (Alicia Hypothesis, will be published later).

Colors in excel file: 
· Green = enzymes that form part of a putative operon, 
· yellow = RL strains with notable enzyme differences, 
· Red = enzymes are missing from these particular strains

Notable points on dbCAN analysis for presence of alpha-glucanases:
· All L. crispatus genomes contained a putative cell-surface associated (as indicated by SLAP domain) pullulanase Type 1 enzyme (http://www.uniprot.org/uniprot/A0A135Z466) implicated in glycogen degradation. Key features of this enzyme are the presence of a CBM41 and CBM48 and a GH13_13 catalytic domain (Fig 1)

Figure 1: Graphical Representation of GH13_13 Pullulanase Type 1. (N to C terminal): SP: signal peptide (amino acids 1-45), CBM41: carbohydrate-binding module family 41 (amino acids 110-220), CBM48: carbohydrate-binding module family 48 (amino acids 400-505), GH13_13: glycoside hydrolase family 13 subfamily 13 (amino acids 606-900), SLAP: Surface layer associated domain (1100-1259)

[image: https://lh3.googleusercontent.com/GZeBmcQhFKPd54-JerIuom_IdXobiygze30LgFtX6xK7m9iRZStzmDf7mc6QaMvvfGK3g_Lzj8QmWKZkTEAEuko0Sz4Lz-_nzvJFeVRfPVQkRA5FB8qeYsI7ZE_7FM131OznxOPD]

· There is a cluster (operon?) of alpha-glucan degrading enzymes in all L.crispatus genomes which include a GH65, GH13_20(CBM34) and GH13_31-2 enzyme. Further analysis required to see if they are co-transcribed. (Table 2, indicated with an (a)).
· Other alpha-glucan metabolizing enzymes found within the L. crispatus genomes include: GH13_18, GH13_29, GH13_31, GH31 (see Table 2).
· Only three strains of L. crispatus contained a GH13_18 (RL02, RL09, RL10) (Note: RL22 contained this enzyme as well, but sequencing file of strain has errors). 
· RL06 is the only strain that does not contain a GH13_29 enzyme. 

Table 2: Overview of Alpha-glucan enzymes found in L. crispatus genomes (see www.cazy.org for more info on predicting enzyme activities based on amino acid sequence similarities with known enzymes within a given family)
	Enzyme Family
	Proposed Activity
	Genomes

	GH13_13 (CBM41, CBM48)
	Pullulanase type I
	All except RL31, RL32

	GH13_18
	Sucrose phosphorylase
	Only RL02, RL09, RL10. RL22*

	GH13_20 (CBM34)(a)
	Pullulanase type III, cyclodextrinase
	All

	GH13_29
	Trehalose-6-phosphate hydrolase
	All except RL06

	GH13_31-1
	oligo-alpha-1,6-glucosidase
	All 

	GH13_31-2 (a)
	oligo-alpha-1,6-glucosidase
	All

	GH31-1
	alpha-glucosidase
	All

	GH31-2
	alpha-glucosidase
	All

	GH65 (a)
	Maltose phosphorylase
	All


*RL22 genome needs to be resequenced (problems with sequencing file)
(a) Constitutes part of a cluster of enzymes, possibly an operon.

C. Gene Analysis 
· Analysis of the GH13_13 gene in the  L. crispatus genomes (in genomes where the gene was found to be present.)

[bookmark: _GoBack]Protocol: (there may be an easier way but this is how I locate the upstream DNA sequence for the GH13_13 gene in each L. crispatus genome)
1. Within the Genbank output file from (A), I search for the peg-identifier number for the GH13_13 enzyme (for example peg.940 for RL08) (these identifier numbers are listed in the excel file containing the DBCAN outputs).
2. For the identifier, I copy and paste the corresponding CDS DNA sequence into a Word file.
3. I take the DNA sequence and go to the Sequence Manipulation Suite website
4. If the genome file mentions that the protein ORF is encoded on the complement strand, I first take the reverse complement of the DNA sequence. (if the ORF is encoded on the coding strand, then this step is not necessary). I copy this sequence into the Word file.
5. Then I want to find where the protein ORF start site is. I paste the CDS DNA sequence into Translation Map, looking at all three potential start site positions. 
6. I search for the location of the start and stop codons in the Translation Map output file that corresponds with the protein’s correct amino acid sequence.
7. Once I locate the ORF,  I identify the DNA coding sequence for the GH13_13 protein, and copy-paste this sequence at the beginning of each Word file (to make it easy to find the DNA sequence for that protein).

Results and Findings:
· Contains full length genes: RL02, RL03 RL06, RL07, RL08, RL09,(not finished looking at the rest of the strains yet!)
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