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What is TB Genotyping?

• Laboratory-based approach to analyze the 
genetic material (DNA) of Mycobacterium 
Tuberculosis

• Specific sections of the M. Tuberculosis 
genome form distinct genetic patterns that 
distinguish different strains
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Applications of TB Genotyping

• Discover unsuspected transmission relationships 
between TB patients

• Establish criteria for outbreak case definitions & 
identify additional cases in an outbreak

• Determine completeness of contact 
investigations

• Detect laboratory cross-contaminations
• Distinguish recent infection from activation of 

an old infection
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Source: Tuberculosis Genotyping, CDC, 2008



Tb Genotyping Process
• Specimen is collected from patient (sputum, 

aspirate, etc.)
• Specimen grows M. Tuberculosis and isolate is 

obtained
• Isolate is submitted to ISDH lab then sent to 

CDC Lab for genotyping
• Genotyping results are uploaded to the TB 

Genotyping Information Management System 
(TB-GIMS)

• Results are reviewed & processed by the TB Epi 
and sent to LHD if needed
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Genotype Results
• Receive individual, de-identified results 

through TB-GIMS
• Process results to verify patient identity, 

link to RVCT & surveillance data, and 
identify cases that have clustered 

• Run reports for clustered cases and 
distribute to LHD as appropriate
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Spoligotype
• “Spacer oligonucleotide typing”
• Based on presence or absence or spacer 

sequences in a 36 base-pair direct-repeat 
region of the M. Tuberculosis genome

• 43 identical spacers show as dark band, 
converted to series of 1s and 0s

• 43-digit binary code is converted to 15 
digit octal code 
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Spoligotype Examples
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Source: Guide to the Application of Genotyping to Tuberculosis Prevention and Control, CDC



VNTR-MIRU
• Based on the number of copies of tandem 

repeats at specific loci of the M. 
Tuberculosis Genome

• 1st 12 loci become MIRU
• 2nd 12 loci become MIRU2

– Began in 2009

• When more than 9 repeats, letters are 
used
– Ex. 11 repeats is shown by a “b”
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MIRU Examples
MIRU locus name

02 04 10 16 20 23 24 26 27 31 39 40

No. of Repeats 2 3 2 2 3 4 2 5 3 3 2 2
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MIRU designation: 232234253322

MIRU locus name
02 04 10 16 20 23 24 26 27 31 39 40

No. of Repeats 1 4 3 2 2 4 0 4 3 5 4 11

MIRU designation: 14322404354b



PCR & GenType

• Results of Spoligotype and MIRU are 
assigned a PCRType
– Ex. PCR00002

• PCRType is combined with MIRU2 to 
make a GENType
– Ex. G00010

• PCRType & GENType are consistent 
between every state and represent unique 
combinations
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Initial 12-locus MIRU-
VNTR1: 
223325173533

Spoligotype: 
000000000003771

PCRType:
PCR00002

Additional 12-locus 
MIRU-VNTR 
(MIRU2): 
4445344234282

+

GENType:
G00010

Sequentially assigned 
for each unique 
spoligotype and initial 
12-locus MIRU-VNTR 
combination

Sequentially assigned for each 
unique spoligotype and 24-
locus MIRU-VNTR 
combination

Definition for Tuberculosis Genotyping
in the United States

1 Mycobacterial interspersed repetitive unit–variable number tandem repeat 
2 The complete set of 24 loci is referred to as 24-locus MIRU-VNTR and is used for GENType designation for genotype in the U.S.

Source: Tuberculosis in the United States, 2012, CDC



Genotype Clusters
• When two or more patients match by 

genotyping methods
– Either PCRType and/or GENType

• Given unique cluster number by state
– IN_0002 (PCRType only)
– IN_0002_001(GENType)

• Patients in the same cluster are assumed 
to have the same strain
– May not always identify recent transmission
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Should we Investigate?
• Is it a common cluster?
• Are the cases in the same county or area?
• How far apart in time are the cases?
• Do the cases share a common Country of Birth?
• Have we identified Epi-Links in this cluster 

before? 
• How many cases are involved?
• Are the cases “High-Risk?”

– Congregate settings, HIV+, children, MDR, 
homelessness
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Cluster Investigation
• Receive fax from TB Epi with several 

documents
– Cluster Report from ISDH Database
– Cluster Snapshot from TB GIMS
– National Distribution Map from TB GIMS
– Surveillance Summary from TB GIMS
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Cluster Investigation, Cont.
• Review case information for possible epi-

links
– Charts
– Contact Investigations
– Interview Notes

• Discuss cases with other involved case 
managers or involved staff to collect all 
information available

• Determine need to re-interview cases
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Cluster Investigation, Cont.

• Re-interview cases to find epi-links
– Expand on original interviews
– Cover broader time period 
– Use location/activity prompted questions 

based off of other case information, if possible

• Report back findings to TB Regional Nurse 
& TB Epi
– TB Epi documents findings for future use

• Decide need for further action
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Why Investigate Clusters?

• Identification of Outbreak & initiation of 
outbreak plan

• Identification of missed contacts and need 
for expanded contact investigation and 
testing

• Identification of source case or need to 
search for undetected infectious case
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Genotyping in Indiana, 2014

• 97.6% of culture-positive cases were 
genotyped

• 63.8% were identified as part of a cluster
• 19 new genotype clusters identified
• Three ongoing outbreaks
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QUESTIONS?
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