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TOPICS FOR TODAY

• Part I.  Identifying & Characterizing Beneficial Microbes

• Microbiome explosion & Future outlook for probiotics & therapies

• 3 approaches to identify bacterial strains

• PCR

• MALDI TOF

• BIOLOG

• Probiotics & unknowns

• Carbon Sources & Prebiotics: What the microbes we eat, eat!

• Part II.  Molecular signatures of Human Disease 

• Genetic markers vs. Circulating biomarkers of disease

• miRNAs associated with cancer



DNA
RNA (PART 2)

PROTEIN
PROTEIN ACTIVITY 

(PHENOTYPE, BIOCHEMISTRY, METABOLISM)



MICROBIOME EXPLOSION…

• The Microbiome is a Hot Topic

• All the microbes (bacteria) in or on your body

• Linked to many chronic conditions, digestive & mental health



THE GUARDIAN  11/6/17

https://www.theguardian.com/lifeandstyle/2017/nov/06/
microbiome-gut-health-digestive-system-genes-happiness

Articles from 1 week -
Microbiome connection to:
- PTSD
- Autoimmune disease
- Obesity
- Age-related
- How patients respond to cancer 
Immunotherapy drugs





“UNLOCKING THE SECRETS OF THE MICROBIOME” 
NEW YORK TIMES 11/6/17

• https://www.nytimes.com/2017/11/06/well/live/unlocking-the-secrets-of-the-microbiome.html

EAT 
FIBER,
PLANTS!



RESEARCH PUBLICATIONS INVESTMENT FUNDING

MICROBIOME



THE ECONOMIST 11/9/17

https://www.economist.com/news/science-and-
technology/21731109-no-guts-no-glory-enhanced-
understanding-microbiome-helping-medicine

Companies mentioned:

Rebiotix
EpiBiome
Eligo Biosciences
Seres Therapeutics
C3J Therapeutics



PROBIOTICS->

THERAPEUTICS->



CT:

MA:

Azitra,

Shoreline
Biome

Vedanta,
SynLogic,
Seres
Therapeutics

CA:
Evolve 
Biosystems 

EpiBiome



MICROBIOME THERAPEUTICS & 
PRECISION PROBIOTICS ARE 

ON THE HORIZON

Early Stage Companies 
Seres Therapeutics – Clostridium difficile 
(Cdiff) microbiome-based therapy

GUSTO – Dr. Jack Gilbert of U Chicago using
Computational modelling of bacterial interactions 
to design probiotics



BACTERIAL POPULATIONS EVOLVE RAPIDLY & CAN EASILY 
BECOME CONTAMINATED, SO NEED STRICT QUALITY CONTROL!

•You want to make sure the 
strain is the right one & 
maintains its beneficial effect!



THE STRAIN MATTERS – E. COLI IS A COMMENSAL BUT 
SOME STRAINS CAUSE BLOODY DIARRHEA  (0157:H7)



PROFILING PROBIOTIC MICROBES
FROM FOOD & SUPPLEMENTS

• MORPHOLOGY 

• BIOCHEMISTRY

• GENE SEQUENCING

• PHENOTYPIC PROFILING

• MASS SPECTROMETRY



“WHAT’S THE DIFFERENCE BETWEEN ME & YOU?”

DR. DRE & EMINEM
2001







ISAPP
VIDEO



3 WAYS TO IDENTIFY BACTERIA

• 1.  Polymerase Chain Reaction (PCR) of 16S rRNA gene

• 2.  MALDI-TOF( Matrix Assisted Laser Desorption 
Ionization- Time of Flight Mass Spectrometry 

• 3.  BIOLOG Microbial ID system

GET SPECIES LEVEL ID BUT NOT ALWAYS STRAIN LEVEL



SOURCE OF ISOLATES:
PROBIOTIC SUPPLEMENTS 
& DRINKS

Ansari Lab and Microbiology lab BI 352



STANDARD WORKFLOW TO IDENTIFY BACTERIA

ANALYZE (DNA, PROTEIN, 
METABOLISM)
• STEP 1
• STEP 2
• STEP 3

SEARCH DATABASE
&

GET TOP-SCORING ID!

SOURCE ISOLATED COLONY

APPROACHES: 
PCR, BIOLOG, MALDI

Hi, My Name is __________



SEQUENCING OF 16S RRNA GENE 
AFTER PCR AMPLIFICATION

1



STANDARD WORKFLOW TO IDENTIFY BACTERIA

ANALYZE DNA: PCR
• PCR amplification
• Gel electrophoresis
• Sequencing of PCR 

product
• Trim sequences

SEARCH DATABASE
(NCBI nr nt database)

NCBI BLASTN

SOURCE ISOLATED COLONY

PCR1

Hi, My Name is __________





GEL ELECTROPHORESIS 
OF 16S GENE PCR PRODUCT

Fairfield U: Takeyce Powell, Eunsun Hong ‘19, Phil Strang ‘17

~1500 bp

Bs1  Bs2  Bc1  Bc2   La1  Lg1  Lp1  Lp2



DNA CHROMATOGRAM (SANGER SEQUENCING)

Viewed with
Geneious software,
Trims low-quality 
sequences

Low quality



DNA SEQUENCE OF L. RHAMNOSUS 16S GENE

>Lr-1F-27F Sample_Name=1925207 Chromat_id=1036974 Read_id=910298 Version=1 Length=1393
GTGCGGCAGCTAGACTGCAGTCGAGCGACAGACGAGGAGCTTGCTCCTCTGACGTTAGCGGCGGACGGGTGAGTA
ACACGTGGATAACCTACCTATAAGACTGGGATAACTTCGGGAAACCGGAGCTAATACCGGATAATATATTGAACCG
CATGGTTCAATAGTGAAAGACGGTTTTGCTGTCACTTATAGATGGATCCGCGCCGCATTAGCTAGTTGGTAAGGTA
ACGGCTTACCAAGGCAACGATGCGTAGCCGACCTGAGAGGGTGATCGGCCACACTGGAACTGAGACACGGTCCAG
ACTCCTACGGGAGGCAGCAGTAGGGAATCTTCCGCAATGGGCGAAAGCCGGACGGAGCAACGCCGCGTGAGTGAT
GAAGGTCTTCGGATCGTAAAACTCTGTTATTAGGGAAGAACAAATGTGTAAGTGGCTATGCACGTCTTGACGGTA
CCTAAGCGGAAAGCCACGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGTGGCAAGCGTTATCCGGAATTA
TTGGGCGTAAAGCGCGCGTAGGCGGTTTTTTAAGTCTGATGTGAAAGCCCGCGGCTCATCCGTGGAGGGTCATTG
GAAACTGGAAAACTTGAGTGCGAAATAAGAAAGTGGAATTCCATGTGTAGCGGTGAAATGCGCGAAGATATGGA
GGAACACCAGTGGCGAAGGCGACTTTCTGGTCTGTAACTGACGCTGATGTGCGAAAGCGTGGGGATCAAACAGG
ATTAGATACCCTGGTAGTCCACGCCGTATACGATGAGGGCTAAGTGTTAGGGGGTTTCCGCCCCTTACTGCTGCAG
CTAACGCATTATCACTCCGCCTGGGGAGTACGACCGCTAGTTGAAACTCTAGGAATTGACGGCACCGTCACAAGC
GGTGGAGCATGTGGTTTAATTCGAAGCAACGTCGGAAAACCTTACCACATCGTTGACGTCCTCTTACCCCTCTAG
AGATAAAGTTTTCTCCTTCGTGGGGACAGAGTGACAGGTGTTGCATGGTTGTCGTCATCTCATGTCGTGATATGT
TGGGTTAGTTCCCGCAACGATCGCAGCCCTTTAGCTTAGTTGCCATCATTAGTTTGGCACTCTAAGTTTACTGCCG
GTGACAACCCGGAGTAGGGTGGGATGACTTCAATCATCATGGCCCCGTTATGATTAGCTACGCCCGTGCTACATCG
ACAATACAGGGCTACCGAACCCCCGAGGTCGCGAATCCCATAAGTTTTTTTCTCAGTTTCGATTGTGTCTGCGACC
TCGCTATTATTGAGCTGGAAGTCCCGCTAGTATTCGTAGATTCAGCGATGCCTAGCGTGAGTACGGTTCCCGGAGT
CTTGGTTAAGCAGCAGGCGCCGAGCTCGCGTGTCGCG



BLAST SEARCH OF DNA SEQUENCE VS. NCBI NT DATABASE



16S GENE BLAST RESULTS: L. RHAMNOSUS

Database Description E Value Free end gaps Grade

nr Lactobacillus rhamnosus GG whole genome sequence, strain GG (ATCC 53103) 0 TRUE 89.20%

nr Lactobacillus rhamnosus strain WQ2 genome 0 TRUE 89.20%

nr Lactobacillus rhamnosus strain LRB, complete genome 0 TRUE 89.10%

nr Lactobacillus rhamnosus strain BFE5264, complete genome 0 TRUE 89.20%



16S SEQUENCE -> SPECIES ID BUT NOT SPECIFIC STRAIN
8/1/17 Bc-2F	TRIMMED Digestive	Advantage	Probiotic

Name #	Nucleotide	Sequences	With	Mates#	Nucleotides#	Sequences %	Identical	Sites%	Pairwise	Identity%GC Accession Bit-Score Created	DateDatabaseDescription

JN366734 0 2504 2 99.50% 99.50% 56.30% JN366734.1 2279.89 Wed	Feb	29	00:00:00	EST	2012nr Bacillus	coagulans	strain	55N1-6	16S	ribosomal	RNA	gene,	partial	sequence

FR727705 0 2506 2 99.40% 99.40% 56.10% FR727705.1 2272.5 Wed	Dec	01	00:00:00	EST	2010nr Bacillus	sp.	IMM05	partial	16S	rRNA	gene,	strain	IMM05

KU612257 0 2504 2 99.40% 99.40% 56.20% KU612257.1 2274.35 Wed	Feb	10	00:00:00	EST	2016nr Bacillus	sp.	BRTC-4	16S	ribosomal	RNA	gene,	partial	sequence

KT351636 0 2502 2 99.40% 99.40% 56.40% KT351636.1 2272.5 Wed	Jan	13	00:00:00	EST	2016nr Bacillus	coagulans	16S	ribosomal	RNA	gene,	partial	sequence

8/1/17 Bc-2R	TRIMMED Digestive	Advantage	Probiotic

Name #	Nucleotide	Sequences	With	Mates#	Nucleotides#	Sequences %	Identical	Sites%	Pairwise	Identity%GC Accession Bit-Score Created	DateDatabaseDescription

CP010525 0 2613 2 99.10% 99.10% 56.30% CP010525 2348.21 Wed	Aug	16	10:47:51	EDT	2017nr Bacillus	coagulans	strain	HM-08,	complete	genome

JX569800 0 2612 2 98.90% 98.90% 56.60% JX569800 2331.59 Wed	Aug	16	10:47:52	EDT	2017nr Bacillus	coagulans	strain	KM-1	16S	ribosomal	RNA	gene,	partial	sequence

JF764794 0 2612 2 99.30% 99.30% 56.20% JF764794 2364.83 Wed	Aug	16	10:47:49	EDT	2017nr Bacillus	coagulans	strain	001RC	16S	ribosomal	RNA	gene,	partial	sequence

LC140744 0 2611 2 98.90% 98.90% 56.60% LC140744 2335.29 Wed	Aug	16	10:47:52	EDT	2017nr Bacillus	coagulans	gene	for	16S	ribosomal	RNA,	partial	sequence,	strain:	BA375

8/1/17 Bc-Kev-F	TRIMMED Kevita	Probiotic	Drink

Name #	Nucleotide	Sequences	With	Mates#	Nucleotides#	Sequences %	Identical	Sites%	Pairwise	Identity%GC Accession Bit-Score Created	DateDatabaseDescription

CP017888 0 813 2 94.10% 94.10% 57.20% CP017888 617.901 Wed	Aug	16	10:39:28	EDT	2017nr Bacillus	coagulans	strain	BC-HY1,	complete	genome

CP017888 0 813 2 94.10% 94.10% 57.50% CP017888 617.901 Wed	Aug	16	10:39:28	EDT	2017nr Bacillus	coagulans	strain	BC-HY1,	complete	genome

CP017888 0 813 2 94.30% 94.30% 57.50% CP017888 623.441 Wed	Aug	16	10:39:28	EDT	2017nr Bacillus	coagulans	strain	BC-HY1,	complete	genome

CP011939 0 813 2 94.30% 94.30% 56.80% CP011939 623.441 Wed	Aug	16	10:39:28	EDT	2017nr Bacillus	coagulans	strain	S-lac,	complete	genome

8/1/17 Bc-Kev-R	TRIMMED Kevita	Probiotic	Drink

Name #	Nucleotide	Sequences	With	Mates#	Nucleotides#	Sequences %	Identical	Sites%	Pairwise	Identity%GC Accession Bit-Score Created	DateDatabaseDescription

CP011939 0 1122 2 98.40% 98.40% 56.70% CP011939 987.231 Wed	Aug	16	11:12:45	EDT	2017nr Bacillus	coagulans	strain	S-lac,	complete	genome

CP010525 0 1122 2 98.40% 98.40% 56.70% CP010525 987.231 Wed	Aug	16	11:12:46	EDT	2017nr Bacillus	coagulans	strain	HM-08,	complete	genome

CP003056 0 1122 2 98.40% 98.40% 56.70% CP003056 987.231 Wed	Aug	16	11:12:46	EDT	2017nr Bacillus	coagulans	36D1,	complete	genome

CP003056 0 1122 2 98.40% 98.40% 56.70% CP003056 987.231 Wed	Aug	16	11:12:46	EDT	2017nr Bacillus	coagulans	36D1,	complete	genome



HOW CAN DNA BE USED TO GET STRAIN LEVEL ID? 
“STRAIN TYPING”

- Whole-genome 

sequencing 

- PCR of a specific 

subset of genes

- Restriction

fragment length 

analysis



MICROBIAL ID USING MATRIX ASSISTED 
LASER DESORPTION IONIZATION- TIME 

OF FLIGHT MASS SPECTROMETRY 
(MALDI-TOF MS) AND THE AXIMA ID 

PLUS MICROBIAL ID SYSTEM 

Christine Colasacco ‘18

2



STANDARD WORKFLOW TO IDENTIFY BACTERIA

ANALYZE metabolism: BIOLOG
• Inoculate in 96well plate

• Incubate 24 hr
• Read + wells in Plate reader 

SEARCH DATABASE
(GenIII Bacterial DB)

BIOLOG SYSTEM

SOURCE ISOLATED COLONY

MALDI-TOF

2

Hi, My Name is __________



MATRIX ASSISTED LASER DESORPTION IONIZATION- TIME OF 
FLIGHT MASS SPECTROMETRY (MALDI-TOF MS)

• Microbial identification is applicable to many fields, including clinical 
diagnostics and food microbiology 

• MALDI- TOF MS produces a mass fingerprint based on the composition of 
proteins in a sample

• In this study, MALDI was used for the identification of bacteria isolated 
from over the counter probiotics 

Singhal, N., Manish K., Pawan K. K., & Jugsharan S. V. (2015). MALDI-TOF mass spectrometry: An 
emerging technology for microbial identification and diagnosis. Frontiers in Microbiology, 6(791), 1-
16. 



WORK FLOW 

- After loading plate into MALDI-TOF, a laser is used to ionize sample. Desorption & ionization create individual protonated 
- ions. The positively charged ions are accelerated through a field of high voltage which separates the protonated ions

- based on a mass to charge ratio. Smaller ions hit a detector sooner than larger ions. The difference in time of flight  
- of ions in the sample is utilized to generate a spectrum known as a peptide mass fingerprint (PMF).

Christine Colasacco ‘18



PEPTIDE MASS FINGERPRINT FOR STRAIN 1 (TUBE LABEL); 
MALDI IDENTIFICATION: LACTOBACILLUS RHAMNOSUS

Christine Colasacco ‘18



MALDI IDENTIFICATION Christine Colasacco ‘18



BIOLOG GENIII MICROBIAL ID 

SYSTEM (METABOLIC PROFILE)

3



STANDARD WORKFLOW TO IDENTIFY BACTERIA

ANALYZE metabolism: BIOLOG
• Inoculate in 96well plate

• Incubate 24 hr
• Read + wells in Plate reader 

SEARCH DATABASE
(GenIII Bacterial DB)

BIOLOG SYSTEM

SOURCE ISOLATED COLONY

BIOLOG3

Hi, My Name is __________



INOCULATE FRESH CULTURE INTO BIOLOG 96-WELL 
PLATE – PRELOADED WITH 72 CARBON SOURCES 



BIOLOG RESULTS: PURPLE = POSITIVE GROWTH 



PROBIOTIC STRAINS CHARACTERIZED WITH BIOLOG

Species # of Isolates

Bacillus coagulans 3

Bacillus subtilis 4

Lactobacillus plantarum 5

Lactobacillus rhamnosus 5

Saccharomyces (& other yeasts) 4



Lactobacillus rhamnosus from 
“CVS Digestive Probiotic”

BIOLOG Phenotypic panel showing
Growth on different sugars
(purple wells = positive)

CVS Digestive Probiotic



“Get Real” 
Probiotic 

with 
Bacillus 
subtilis

BIOLOG 
phenotypic 

panel results

Bacillus 

Gram positive

Rods viewed 

at 1000x

Streak 
plate of the 
probiotic 
powder



ISOLATE FROM A
GARDEN CARROT

Gram Negative Rods BIOLOG Plate MALDI mass fingerprint



ISOLATE FROM 
KALE: 
PINK YEAST 
(NO ID, TOP HIT
RHODOTORULA)

Gram Negative Rods BIOLOG Plate MALDI mass fingerprint



Scott Kohlhepp’18 & Elli Emmanouil ‘17



BIOLOG RESULTS: LACTOBACILLUS RHAMNOSUS STRAINS FROM 4 PROBIOTIC PRODUCTS
L.	rhamnosus
CVS PrimKids1-EEGG WholeBiotics

L.	rhamnosus Biolog	Metabolic	fingerprint(L.	rhamnosus	plates)

Well Carbon	Source	 CVS	Digestive EE	Primkids Culturelle Wholebiotics

A1	 Negative	Control - - - -

A2 Dextrin h P h h

A3 D-Maltose - h h -

A4 D-Trehalose P P P P

A5 D-Cellobiose - - h h

A6 Gentiobiose - - - -

A7 Sucrose - h h -

A8 D-Turanose P h(+) h ?

B1 D-Raffinose - - - -

B2 alpha	D-Lactose h P - h

B3 D-Malibiose - - - -

B4 beta	Methyl-D-Glucoside P ? - P

B5 D-Salicin P ? h(+) P

B6 N-Acetyl-D-Glucosamine P P P P

B7 N-Acetyl-D-Mannosamine - h h -

B8 N-Acetyl-D-Galactosamine P P h h

C1 alpha-D-Glucose P P P P

C2 D-Mannose P P P P

C3 D-Fructose P P P P

C4 D-Galactose P P P P

C5 3-Methyl	Glucose - h - -

C6 D-Fucose - h h -

C7 L-Fucose - - - -

C8 L-Rhamnose P P - h

C

1  2  3 4



Scott Kohlhepp’18 & Elli Emmanouil ‘17



BIOLOG RESULTS: 
L. PLANTARUM VS. 
L. RHAMNOSUS

Each	column	represents	a	different	probiotic	bacterial	strain,	results	from	1	BIOLOG	96-well	microplate.

L.	plantarum L.	rhamnosus
BIOLOG	PLATE FF DrA RUF Swa 299V CVS PrimEPrim16GG Whol

Biolog	Metabolic	fingerprint(L.	plantarum	plates)L.	rhamnosusBiolog	Metabolic	fingerprint(L.	rhamnosus	plates)

Well	number	Carbon	Source	 Fruit	fly		gutDr.	AxeRenew	UltFloraSwanson299V	GBREF	PatternWell	number	Carbon	Source	CVS	DigestiveEE	PrimkidsPrimkidsCulturelleWholebiotics

A1	 Negative	Control - - - - - - A1	 Negative	Control- - - - -

A2 Dextrin h h h h(line) h h A2 Dextrinh P h h h

A3 D-Maltose P P P P P h A3 D-Maltose- h h h -

A4 D-Trehalose P P P P P h A4 D-TrehaloseP P P P P

A5 D-Cellobiose P P P P P h A5 D-Cellobiose- - - h h

A6 Gentiobiose P P P P P h A6 Gentiobiose- - - - -

A7 Sucrose P P P P P h A7 Sucrose- h - h -

A8 D-Turanose P P P P P h A8 D-TuranoseP h(+) ? h ?

B1 D-Raffinose - - - - - - B1 D-Raffinose- - - - -

B2 alpha	D-Lactose ? h P P P h B2 alpha	D-Lactoseh P P - h

B3 D-Malibiose h - - h - - B3 D-Malibiose- - - - -

B4 beta	Methyl-D-GlucosideP P P P P h B4 beta	Methyl-D-GlucosideP ? ? - P

B5 D-Salicin P P P h P h B5 D-SalicinP ? ? h(+) P

B6 N-Acetyl-D-GlucosamineP P P P P h B6 N-Acetyl-D-GlucosamineP P P P P

B7 N-Acetyl-D-MannosamineP(line) - h - h - B7 N-Acetyl-D-Mannosamine- h - h -

B8 N-Acetyl-D-Galactosamine- - - - - - B8 N-Acetyl-D-GalactosamineP P P h h

C1 alpha-D-Glucose P P P P P h C1 alpha-D-GlucoseP P P P P

C2 D-Mannose P P P P P h C2 D-MannoseP P P P P

C3 D-Fructose P P P P P h C3 D-FructoseP P P P P

C4 D-Galactose h P ? h ? h C4 D-GalactoseP P P P P

C5 3-Methyl	Glucose - - - h - - C5 3-Methyl	Glucose- h - - -

C6 D-Fucose - - - - - - C6 D-Fucose- h h h -

C7 L-Fucose - - - - - - C7 L-Fucose- - - - -

C8 L-Rhamnose - - - - - - C8 L-RhamnoseP P P - h



Bacillus subtilis



BIOLOG RESULTS: 
L. PLANTARUM
VS.
B. SUBTILIS

UTILIZATION	OF	CARBON	SOURCES,	cont.

L.	plantarum B.	subtilis
FF DrA RUF Swa 299V DE11 GR GoL Swa

Biolog	Metabolic	fingerprint(L.	plantarum	plates) B.	subtilis B.	subtilis B.	subtilis B.	subtilis

Well	number	Carbon	Source	 Fruit	fly		gut Dr.	Axe Renew	UltFloraSwanson 299V	GB DE111-AdvStr	Pro)GET	REAL	 Garden	of	LifeSwanson(contamStrain8)

D1 D-Sorbitol P P P h P P P P -

D2 D-Mannitol P P P P P P h h h

D3 D-Arabitol - h - - - - - - -

D4 myo-Inositol - - - - - h h h h(?)

D5 Glycerol P h h h h P h P P

D6 D-Glucose-6-PO4 - - - - - - - - -

D7 D-Fructose-6-PO4 - - - h - h h h P(line)

D8 D-Aspartic	acid - - - - - h h - -

E1 Gelatin - - - - - h h - h

E2 Glycyl-L-Proline - - - - - - - - -

E3 L-Alanine - - - - - P P P P(line)

E4 L-Arginine - - - - - h h - h

E5 L-Aspartic	acid - - - - - P P h h

E6 L-Glutamic	acid - - - - - h h h h

E7 L-Histidine - - - - - h h - h

E8 L-Pyroglutamic	acid - - - - - - - - -

F1 Pectin P P P P P h h h h

F2 D-Galacturonic	acid - - - - - h h h h

F3 L-Galactonic	acid	Lactone - - - - - P h h h(line)

F4 D-Gluconic	acid P P P P(line) P P h h h

Amino acids!



“WHAT’S THE DIFFERENCE BETWEEN ME & YOU?”

DR. DRE & EMINEM
2001



CONCLUSIONS FROM BIOLOG METABOLIC PROFILING

- Reveals Carbon source utilization by probiotic bacteria
a.k.a.  “what the microbes we eat, eat”

- Lactobacillus strains primarily metabolize sugars, while 
Bacillus can use a wider range of Carbon sources

- Relates to probotic properties (i.e. bacterial end-product of 
lactic acid, short-chain fatty acids- production depend on 
preferred C sources being available in our diet)

- Limitation: Does not give all info about probiotic effect 
(antibiotic production, antibacterial, adhesion/colonization)



FEED THE MICROBES WHAT THEY LIKE TO EAT!



PREBIOTICS: FEED THE MICROBES WHAT THEY LIKE TO EAT! 

Evivo sells an activated form
of B. infantis, which is missing 
In microbiomes of many American
infants! Adding this strain back
in and breast-feeding can help 
restore a healthy microbiome.



CONSISTENT RESULTS WITH 3 IDENTIFICATION METHODS

DNA protein
Protein 
activity



“WILL THE REAL “L. RHAMNOSUS GG” PLEASE STAND UP?”



WWW.THEPROBIOTICSLAB.COM



TOPICS FOR TODAY

• Part I.  Identifying & Characterizing Beneficial Microbes

• Microbiome explosion & Future outlook for probiotics & therapies

• 3 approaches to identify bacterial strains

• PCR

• MALDI TOF

• BIOLOG

• Probiotics & unknowns

• Carbon Sources & Prebiotics: What the microbes we eat, eat!

• Part II.  Molecular signatures of Human Disease 

• Genetic markers vs. Circulating biomarkers of disease

• miRNAs associated with cancer
RNA



TOPICS FOR TODAY

DNA



GENETIC RISK FOR 
HEREDITARY DISEASE
(EX: COLOR GENOMICS)

DNA



GENETIC 
VARIANT 
SCREENING
(EX: CELMATIX)

DNA



Biomarkers at different stages of disease 



Characteristics of ideal biomarkers 



Blood biomarkers for early cancer detection. 

Katherine J. Martin et al. Cancer Res 2010;70:5203-5206

©2010 by American Association for Cancer Research





microRNA:

http://www.sigmaaldrich.com/life-science/functional-genomics-and-rnai/mirna/learning-center/mirna-introduction.html

• non-coding

• Regulate gene 
expression of
mRNA targets

Post-
Transcriptionally

• >2500 miRNAs 
identified in 
humans



MicroRNAs are secreted into the circulation and are biomarkers for various diseases. 

miRNAs are secreted by various lipid-containing vesicles, including exosomes, 

microvesicles, and apoptotic bodies, and can be found outside of vesicles but bound to 

RNA-binding proteins

Katey J. Rayner, and Elizabeth J. Hennessy J. Lipid Res. 

2013;54:1174-1181

©2013 by American Society for Biochemistry and Molecular Biology



Active area
of research: 
microRNAs 
in various 
cancers



Active area
of research: 
microRNAs 
in various 
cancers



WRAP-UP

• MOLECULAR SIGNATURES

• Measure various types of macromolecules (DNA, RNA, 
protein) or their activity (enzymes, phenotype)

• Specific to the particular microorganism or human 
disease state

• Exciting area of commercial development

• Microbiome therapeutics/Precision Probiotics

• Genetic screen & diagnostic tests for biomarkers
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