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Monday-Saturday Full-Time​

• 2021 Numbers:​
o 13,521 clinical specimens: Received, 

processed, smear and culture​.

o 2,639 CFI–cultures for identification​

o 321 cultures for drug susceptibility 
testing (DST).

Florida TB Laboratory Workload

Mycobacterium tuberculosis under the 
microscope, retrieved from TB Staff.
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Deeplex® Myc-TB Principle

• The Deeplex® Myc-TB assay utilizes targeted next generation sequencing 
(NGS) technology directly on clinical samples.​

• The assay relies on a single 24-plex amplicon mix to amplify mycobacterium 
genes that are associated with:​
o Species Identification​
o Genotyping​
o Prediction of Drug Resistance​

• Samples are then pooled and run on a single bench-top 
NGS platform.

Deeplex® Myc-TB assay kit retrieved from 
www.Genoscreen.com
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• 18 main MTBC gene targets that are associated 
with first- and second-line drugs.​

• Can detect mutant/heteroresistant 
subpopulations representing as low as 3% of 
total reads.​

• Works on many complex clinical matrices.

• TB ID using hsp65​

• MTBC strain genotyping ​
o Spoligotyping target ​
o SNP’s (Single Nucleotide Polymorphisms)​

Deeplex® Myc-TB Principle
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Deeplex® Myc-TB Workflow

Nucleic Acid 
Extraction
• Promega 

Maxwell®
• MP Biomedicals 

FastPrep-24TM

5G
• 4 Hours

Multiplex 
PCR 
Amplification
• Deeplex® Myc-

TB
• 3 Hours

NGS Library 
Preperation
• Nextera XT
• UD Indexes
• 4 Hours

Sequencing 
on Illumina 
Instruments
• iSeq® 100
• MiSeq®

• ~24 Hours

Results 
Evaluation & 
Reporting
• Deeplex®

Calculation 
Server

• LIMS
• 2 Hours

-Deeplex Myc-TB Workflow retrieved from TB Staff.
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Deeplex® Myc-TB Implementation 

• Clinical Laboratory Improvement Amendments (CLIA) compliant assay. 
o 17 unique AMR genes are reported clinically​.
 gidB is excluded.

• Every TB positive patient gets a Deeplex® Myc-TB test.​
o Primary Test: Clinical sample ​(RT-PCR Ct ≤ 34)
 If a patient's clinical samples have a high Ct value (Ct > 34) we will 

BOLO an isolate. 
o Secondary Test: Isolate of Mycobacterium tuberculosis grown 

internally or submitted externally from other providers.​
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• RSC Genomic DNA Kit (Maxwell® Reagent Kit)​
o Modified to include FastPrep-24TM 5G bead beating​.
o Developed cooperatively and specifically for this application.​
o Minimum hands-on time. ​
o Minimum transfers to reduce cross-contamination.​

• Maxwell® RSC 16 (AS4500) Instrument​
o Size (BSL-3)​
o Resin-based extraction
o Pre-filled cartridges

Modified Maxwell® Extraction
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Illumina Sequencing Platforms

Images of Illumina iSeq and MiSeq 
Instruments retrieved from 
www.Illumina.com.

Deeplex® sequencing platforms and 
their respective metrics Adapted from 
Deeplex® Myc-TB User Manual, 2020, 
retrieved from 
https://emea.support.illumina.com/cont
ent/dam/illumina-
support/documents/documentation/.

http://www.illumina.com/
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Deeplex® Analysis Pipeline

• Cloud-based server – transaction based (1 credit=1 
sample)

• Reference: Catalogue of mutations in Mycobacterium 
tuberculosis complex and their association with drug 
resistance, 2nd ed
o World Health Organization

• Deeplex® analysis options:
o Extended Catalogue
o  Known Mutations
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Reading Deeplex® Reports

Reading a Deeplex® Report Adapted from Deeplex® Myc-TB User Manual, 2020, 
retrieved from https://emea.support.illumina.com/content/dam/illumina-
support/documents/documentation/.
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Deeplex® Detailed Report

Sample Deeplex® Report, Adapted from Deeplex® Myc-TB User Manual, 2020, retrieved from 
https://emea.support.illumina.com/content/dam/illumina-support/documents/documentation/.
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Heteroresistance

A phenomenon where subpopulations of seemingly isogenic bacteria exhibit a 
range of susceptibilities to a particular antibiotic.

Proposed model for the evolution of resistance through heteroresistance retrieved from 
https://journals.plos.org/plosbiology/article?id=10.1371/journal.pbio.3001346
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Heteroresistance Example

-Figure 41-42. Deeplex® report example showing heteroresistance adapted from 
Deeplex® Myc-TB User Manual, 2020, retrieved from 
https://emea.support.illumina.com/content/dam/illumina-
support/documents/documentation/.
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Results Visualization

-Figure 44. Deeplex® results 
visualized on the calculation 
server adapted from the 
Deeplex®  web app.
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Deeplex® Myc-TB Cost Analysis

Samples/Kit* Cost/Kit Cost/Sample

Deeplex® Reagent Kit 39 $2,800.00 $71.80

iSeq® 100 Reagent Kit 13 $582.11 $44.78

Nextera XT Kit 78 $3361.1 $43.10

UD Indexes v2 78 $480.7 $6.20

Qubit 1xHSdsDNA 250 $436.6 $1.75

Maxwell® Extraction Kit 48 $405 $8.44

Total/Sample $176.07
*Does not include the necessary controls for a thirteen-sample run.
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• Early 2026?

• Increased sensitivity across some/all targets.

• Adoption of Illumina DNA Prep streamlines the process.

• Adding multiple targets for second-line treatments:
o Delamanid
o Pretomanid

Deeplex® Myc-TB XT – In Development 
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Future Thoughts
• Affordability and operability will improve 

over time:
o Microfluidics library prep
o Full automation

• Database with clinical feedback:
o Is a mutation causing resistance?

• Global Health​:
o Responsibility to disseminate life-

saving technologies.
• Clinicians and Laboratorians harmonized:

o Florida TB Control
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Matthew D. Schimenti MPH, M(ASCP)​
Bureau of Public Health Laboratories – TB Control
Division of Disease Control and Health Protection

Florida Department of Health
1217 N Pearl Street, Jacksonville, FL 32202

Matthew.Schimenti@Flhealth.gov
904-791-1556 (Phone)

Contact Information

• Genoscreen. July 2020 – v3. Deeplex® Myc-TB User Manual
• Illumina. May 2019. Document # 15031942v05. Nextera XT DNA Library Prep
• Promega Corporation. 10/22. TM708. Maxwell® RSC Genomic DNA Kit

TB Staff by Phil Lee, authorized by TB Staff.
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