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Division of Laboratory Systems

Agenda
• Happy Lab Week!
• Opening Remarks

– Dr. Victoria Olson, PhD
• Introductions

– Today’s Presenters
• Recognizing, Identifying, and Reporting the Identification of Select Agents 

and Toxins
• Q&A
• P.A.C.E Credit Instructions
• Upcoming Events

OneLab™ is a registered trademarks of HHS
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Division of Laboratory Systems

Medical Laboratory Professionals Week: April 23-29
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• We celebrate laboratory professionals who protect 
our future by skillfully adapting to meet today’s 
evolving patient care and public health challenges 
with resilience, innovation, and expertise.

• Join DLS in celebrating Lab Week 2023 by
o Showing thanks to a laboratory professional
o Participating in DLS’s Lab Week activities
o Accessing our digital toolkit and content

www.cdc.gov/csels/dls/lab-week/

http://www.cdc.gov/csels/dls/lab-week/


• CDC, our planners, and our presenters wish to disclose they 
have no financial interests or other relationships with the 
manufacturers of commercial products, suppliers of commercial 
services, or commercial supporters.
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Opening Remarks

Dr. Victoria Olson, PhD

Deputy Director

Office of Laboratory Science and Safety (OLSS)

Centers for Disease Control and Prevention (CDC)
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Presenter  

Susanna Schmink, MPH CPH
Microbiologist, Form 4 Technical Advisor
Division of Select Agents and Toxins (DSAT)
Office for Readiness and Response(ORR)
Centers for Disease Control and Prevention (CDC)
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Presenter  

Dr. John R. McQuiston, PhD
Team Lead, Special Bacteriology Reference Laboratory (SBRL)
Bacterial Special Pathogens Branch
Division of High Consequence Pathogens and Pathology
Centers for Disease Control and Prevention (CDC)
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Federal Select Agent Program (FSAP)

• Regulates the possession, use, and transfer of biological select agents and 
toxins (BSAT) with the potential to pose a severe threat to public, animal or 
plant health, or to animal or plant products

• Managed jointly by:

o The Division of Select Agents and Toxins (DSAT), Centers for Disease Control and 
Prevention (CDC), U.S. Department of Health and Human Services (HHS) 

o The Division of Agricultural Select Agents and Toxins (DASAT), Animal and Plant 
Health Inspection Service (APHIS), U.S. Department of Agriculture (USDA)



APHIS/CDC Form 4 Purpose, Regulations, and Reporting



APHIS/CDC Form 4 Purpose

• The APHIS/CDC Form 4, Reporting the Identification of a Select 
Agent or Toxin, is used by clinical or diagnostic laboratories and 
other entities to notify the Federal Select Agent Program of the 
identification of a select agent or toxin as the result of 
diagnosis, verification, or proficiency testing and of the final 
disposition of that identified agent or toxin. 

Image of APHIS/CDC Form 4



Select Agent and Toxin Regulations

• 7 C.F.R. Part 331: Agriculture
• 9 C.F.R. Part 121: Animals and Animal Products
• 42 C.F.R. Part 73: Public Health

• Nonregistered entities
o7 C.F.R. 331.5
o9 C.F.R. 121.5-6
o42 C.F.R. 73.5-6

Federal Select Agent Program (selectagents.gov)

Image of microorganism from Federal Select Agent Program website

https://www.ecfr.gov/current/title-7/subtitle-B/chapter-III/part-331
https://www.ecfr.gov/current/title-9/chapter-I/subchapter-E/part-121
https://www.ecfr.gov/current/title-42/chapter-I/subchapter-F/part-73
https://www.selectagents.gov/index.htm


APHIS/CDC Form 4 Requirements

• Clinical or diagnostic laboratories and other entities that 
possess, use, or transfer a select agent or toxin that is contained 
in a specimen presented for diagnosis or verification will be 
exempt from the requirements of the select agent regulations, 
provided that:

• A completed and signed APHIS/CDC Form 4A is submitted within 
seven calendar days after identification

• The select agent or toxin is secured against theft, loss, or release 
during the period between identification of the select agent or toxin 
and transfer or destruction 



APHIS/CDC Form 4 Requirements  (continued)

• The clinical or diagnostic specimens collected from a patient 
infected with a select agent are transferred in accordance with 
§ 73.16* or destroyed on-site by a recognized sterilization or 
inactivation process within seven calendar days 

• The identification of the agent or toxin is reported to CDC or 
APHIS, the specimen provider, and to other appropriate 
authorities when required by Federal, State, or local law

Image of thumbtack on calendar day 7

See 7 CFR §331.5(a), 9 CFR §121.5(a) and 121.6(a), and 42 CFR §73.5(a) and 73.6(a) 

* Per the HHS regulations



Select Agents and Toxins Requiring Immediate Reporting

• Bacillus anthracis
• Bacillus cereus Biovar 

anthracis
• Botulinum neurotoxins
• Botulinum neurotoxin 

producing species of 
Clostridium

• Burkholderia mallei
• Burkholderia pseudomallei

• Ebola viruses
• Foot-and-mouth disease 

virus
• Francisella tularensis
• Marburg virus
• Rinderpest virus
• Variola major virus (Smallpox 

virus) 
• Variola minor (Alastrim)
• Yersinia pestis



APHIS/CDC Form 4A Helpful Information –
Date of Immediate Notification

• Immediate Notification – Question B3
oImmediate Notification (IN) is required for Tier 1 select agents and 

toxins
oDate of IN is the date the laboratory identifying the select agent or 

toxin notified CDC or APHIS



APHIS/CDC Form 4A Helpful Information –
Date Sample Provider Notified

• Sample Provider Notification – Question B11
oSample Provider is the doctor, veterinarian, treatment facility, 

laboratory, etc. where the sample came from  
oDate the Sample Provider was notified will be a date after the 

identification date



APHIS/CDC Form 4A Helpful Information –
Date Notified of the Select Agent or Toxin Identification 

• Date notified by reference laboratory of select agent or toxin 
identification that was reported to APHIS or CDC – Question D2
oThis date should match the date provided by the reference laboratory



APHIS/CDC Form 4A Helpful Information –
Number of Samples Shipped

• Number of samples shipped – Question D3
oThis number may not match the number of samples received provided 

by the reference laboratory on the APHIS/CDC Form 4A Sections A&B, 
Question B5



APHIS/CDC Form 4A Helpful Information –
Zip Code for Sample Origination

• Zip code for case/patient/sample origin – Question D5
oThe zip code is the only patient-related information required on the 

form
oThe zip code is important



APHIS/CDC Form 4A Helpful Information-
Sample Disposition – Sections A&B

• Disposition of select agent or toxin – Question B9
o An entity not registered with the Federal Select Agent Program 

cannot retain a select agent or toxin
oTransfer or Destroy onsite



APHIS/CDC Form 4A Helpful Information –
Sample Disposition – Sections C&D

• Disposition of any remaining select agent or toxin – Question D8
o Destroy onsite or entire sample sent to reference laboratory
oAn entity not registered with the Federal Select Agent Program cannot 

retain a select agent or toxin



APHIS/CDC Form 4A Helpful Information –
Release and/or Exposure 

• Unintentional release and/or exposure – Questions B10 and D9
o A ‘Yes’ response requires submission of an APHIS/CDC Form 3



APHIS/CDC Form 4 Scenarios



APHIS/CDC Form 4 Scenario A

Your hospital laboratory received two serum tubes, and a wound swab from a 
patient that the doctor suspects has botulism. Your laboratory appropriately 
packages and ships the samples to the State Health Department Laboratory 
(SHDL). Three days later the SHDL contacts you with a positive identification 
of Botulinum neurotoxins from the wound swab. Is your hospital laboratory 
required to submit an APHIS/CDC Form 4 Sections C/D? 

A. No, because the State Health Department Laboratory identified the Botulinum 
neurotoxins 

B. Yes, because a select toxin was identified
C. No, because Botulinum neurotoxins is not a select agent if it is from a wound 

swab
D. Not sure



APHIS/CDC Form 4 Scenario A Response

Your hospital laboratory received two serum tubes, and a wound swab from a 
patient that the doctor suspects has botulism. Your laboratory appropriately 
packages and ships the samples to the State Health Department Laboratory 
(SHDL). Three days later the SHDL contacts you with a positive identification 
of Botulinum neurotoxins from the wound swab. Is your hospital laboratory 
required to submit an APHIS/CDC Form 4 Sections C/D? 

A. No, because the State Health Department Laboratory identified the Botulinum 
neurotoxins 

B. Yes, because a select toxin was identified
C. No, because Botulinum neurotoxins is not a select agent if it is from a wound 

swab
D. Not sure



APHIS/CDC Form 4 Scenario B

From Scenario A: Your hospital laboratory received two serum tubes, and a 
wound swab from a patient that the doctor suspects has botulism. Your 
laboratory appropriately packages and ships the samples to the State Health 
Department Laboratory (SHDL). Three days later the SHDL contacts you with a 
positive identification of Botulinum neurotoxins from the wound swab. What 
number of samples would you indicate for question D3 on the APHIS/CDC Form 
4 Sections C/D?

A. 3, because that is the total number of samples shipped 
B. 3, because all the samples came from the same patient
C. 1, because only the wound swab was tested and positive for the select toxin
D. Not sure



APHIS/CDC Form 4 Scenario B Response

From Scenario A: Your hospital laboratory received two serum tubes, and a 
wound swab from a patient that the doctor suspects has botulism. Your 
laboratory appropriately packages and ships the samples to the State Health 
Department Laboratory (SHDL). Three days later the SHDL contacts you with a 
positive identification of Botulinum neurotoxins from the wound swab. What 
number of samples would you indicate for question D3 on the APHIS/CDC Form 
4 Sections C/D?

A. 3, because that is the total number of samples shipped 
B. 3, because all the samples came from the same patient
C. 1, because only the wound swab was tested and positive for the select toxin
D. Not sure



APHIS/CDC Form 4 Scenario C

Your hospital laboratory identifies Brucella abortus RB51 in a patient’s 
blood sample. Should your laboratory submit a completed APHIS/CDC 
Form 4A Sections A/B? 

A. Yes, because the identification indicated a 99.9 % accuracy for Brucella 
abortus RB51 

B. No, because the remainder of the blood sample was sent to the State 
Health Department Laboratory for identification confirmation

C. No, because Brucella abortus RB51 is an attenuated vaccine strain 
excluded from the Federal Select Agent Program regulations 

D. Not sure



APHIS/CDC Form 4 Scenario C Response

Your hospital laboratory identifies Brucella abortus RB51 in a patient’s 
blood sample. Should your laboratory submit a completed APHIS/CDC 
Form 4A Sections A/B? 

A. Yes, because the instrument identification indicated Brucella abortus 
RB51 

B. No, because the remainder of the blood sample was sent to the State 
Health Department Laboratory for identification confirmation

C. No, because Brucella abortus RB51 is an attenuated vaccine strain 
excluded from the Federal Select Agent Program regulations 

D. Not sure



www.selectagents.gov

CDC Contact Information
Division of Select Agents and Toxins 

lrsat@cdc.gov
404-718-2000

APHIS Contact Information
Division of Agricultural 

Select Agents and Toxins
DASAT@usda.gov

301-851-2070 

http://www.selectagents.gov/
mailto:Irsat@cdc.gov
mailto:DASAT@usda.gov
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MALDI-TOF
Limitations, Misidentifications and Safety



 MALDI-TOF Overview
 Taxonomy- Why does it have to be so confusing?
 Safe handling.
 Database importance
 MicrobeNet overview
 Conclusions

MALDI-TOF
Limitations, Misidentifications and Safety



 Biochemical / Phenotypic Tests – Too slow, too expensive. 
 PCR – Too specific
 Genomics – Too slow, too expensive, too much expertise needed (for now)
 MALDI – TOF ….just right

Bacterial Clinical Identification Testing



• MALDI-TOF is one of the fastest, easiest and cheapest ‘specimen to 
result’ laboratory tests ever developed for thousands of bacterial 
and fungal species. 
– < 10 min per sample prep time (full extraction).
– Hundreds of specimens per day. 
– Accurate results within minutes. 
– ~$0.50 per isolate (excluding equipment and staff)
– Accurate at the genus and species level. 

• A few publications on strains of E.coli.
• New IR technology will go to the strain level. 

– Can ID some Antimicrobial Resistance based on markers

MALDI-TOF sample plate

MALDI-TOF

Vitek MS Bruker MS

… it’s not perfect.



MALDI-TOF: “Why can’t I differentiate …?”

Misidentifications of species on biological tests occur for different reasons:
• Cross reactivity (PCR)
• Contamination (Genomics)
• Lateral gene transfer (Molecular tests)
• Taxonomic nomenclature issues (MALDI)
• Species relatedness (MALDI)

Misidentifications

Limitations
• Really only accurate to the species level (with a few recent exceptions).
• Results are only as good as your database representation and quality.
• Taxonomists get in the way. 



Taxonomy : Species Relatedness



Brucella vs. Ochrobactrum
Taxonomy



Brucella vs. Ochrobactrum

New Brucellas
(formerly Ochrobactrum)

Old Brucellas

Taxonomy

Brucella and Ochrobactrum Taxonomic Updates for Laboratories | 
ASM.org

https://asm.org/Guideline/Brucella-and-Ochrobactrum-Taxonomic-Updates-for-La


…even within Ochrobactrum/Brucella

Taxonomy

Brucella lupini



Species Relatedness: the Burks



What is the MALDI misidentification solution? 

1. Check that your database is up to date and includes representatives of Select Agents. 
2. Be wary when two or more species are above a 2.0 score in MALDI-TOF results and within 10%.
3. Be aware of the taxonomic synonyms of the bacterial species. 

• Check with LRN, LPSN, SPHL, CDC or MicrobeNet (MicrobeNet@cdc.gov)
4. Use MicrobeNet for Bruker MALDI as it is kept up to date, combined with Bruker releases and contains SA’s. 
5. Look out for your own safety!

Solutions

*LPSN - List of Prokaryotic names with Standing in Nomenclature
https://www.bacterio.net/

https://www.bacterio.net/


MALDI-TOF and Safety

The biggest risk of MALDI-TOF is open culture exposure of an unknown.



• Treat all isolates as unknowns until identified.
• In BSPB bacterial culture work is performed in a BSC with PPE.
• Think of BSC space as bench space.

“Full tube extraction (10 min) is the best proven 
method for safety” (Rudrick et.al 2017)

MALDI-TOF and Safety



Safety and Accuracy of Matrix-Assisted Laser Desorption 
Ionization-Time of Flight Mass Spectrometry for Identification 
of Highly Pathogenic Organisms - PubMed (nih.gov)

MALDI-TOF and Safety

https://pubmed.ncbi.nlm.nih.gov/29021156/


Databases

 Quality and curation of databases
• Keep databases up to date. 
• Check for accurate taxonomic curation of strains added to the database

 Taxonomic confusion misleading the user. 
• Former Ochrobactrums are now identified as: i.e. “Brucella anthropi (form. Ochrobactrum)” in 

many commercial databases.

 Representation
• Misidentifications if the correct species data is NOT in the database

o Low scores, make sure scores are acceptable to the species level.
o Don’t just pick the top result.



https://microbenet.cdc.gov/

https://microbenet.cdc.gov/
https://microbenet.cdc.gov/




Bacterial Identification by MALDI-TOF



Conclusions

1. Your safety must come first! 

2. Work in a BSC – think of it as more bench space and they are 1/25th the cost of the MALDI-TOF.

• And much less than a lab shutdown or staff comp time.

3. Do full extractions! (c’mon it’s only 10 min)

4. Taxonomy will always be a challenge and you need to be aware that something could be a select agent.

5. When two species results are > 2.0, this should be a alert of a possible taxonomy issue.

6. When in doubt, use MicrobeNet!! 

7. If you have questions ask!  MicrobeNet@cdc.gov.  (or microbenetlatam@anlis.gob.ar for Latin America)

mailto:MicrobeNet@cdc.gov
mailto:microbenetlatam@anlis.gob.ar
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Thank you!
Please contact us at:

MicrobeNet@cdc.gov
or

https://microbenet.cdc.gov/ 

mailto:MicrobeNet@cdc.gov
https://online.eccmid.org/vote-167-2b3423f4dec1a1778cc54e9d813a9303
https://online.eccmid.org/vote-167-2b3423f4dec1a1778cc54e9d813a9303
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Questions?



Division of Laboratory Systems

Upcoming OneLab Network Events neLabTM

A Unified Response to Training Needs

Biosafety Practices and Reporting Occupational Exposures to 
Select Agents and Toxins
May 31, 2023

Register Now!
https://cdc.zoomgov.com/webinar/register/WN_0sjNfu4KQs6jNvlQpr1Pag
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Division of Laboratory Systems

2. Complete webinar evaluation
• Click green "Take Evaluation" button

• Complete the evaluation

55

Continuing Education
.

1. Attend entire webinar/register for course on TRAIN
• Register for the course in TRAIN
• Registration passcode (in chat)
• Select "PACE" credit type

• Click "Launch"

• Click on green "Mark Complete"

3. Obtain P.A.C.E Certificate
• Click on the blue "Print Certificate"

button to download

In order to receive continuing education credits, you must:
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