
 

List of attached documents in PDF 
 

1. CV of the PI 

2. PDF of CDC link for the classification of MPXV clade I and II and biosafety level 

and procedures. This link refers to follow guidelines from BMBL book, chapter VIII-

E Viral Agents for culture work. 

3. Pages 269-270, Chapter VIII-E Viral Agents on MPXV from BMBL 6th edition book 

that explains working with MPXV and other pox viruses in different biosafety levels. 

4. Printout of CDC information on monitoring and risk assessment of MPXV disease 

5. Product sheet of MPXV clade II 

 

  

Attachment 2



Saguna Verma, Ph.D.  
Curriculum Vitae, Page 1  
 

Curriculum Vitae 
 
Name:  Saguna Verma, Ph.D. 

 
Current title & department: Professor and Graduate Co-Chair, Department of Tropical Medicine, 

Medical Microbiology and Pharmacology, John A. Burns School of   
Medicine 

 
Current Address:   651 Ilalo Street, BSB 320-E, Honolulu, Hawaii 96813   
                                     Telephone: 808-692-1662, Fax: 808-692-1984  
                                     E-mail: saguna@hawaii.edu 
 
 
Professional Training and History 
 
Education 
1982-85 B.S.  Zoology, Chemistry, Botany; Devi Ahilya University, Indore, India 
1985-87 M.S.    Biochemistry; Devi Ahilya University, Indore, India 
1989-93          Ph.D. Life Sciences (Concentration: Endocrine Biochemistry); Devi Ahilya 

University, Indore, India 
          
Professional Positions Held 
1989-1991 Junior Research Fellow supported by Council of Scientific & Industrial Research 

(CSIR) Fellowship, School of Life Sciences, Indore, India 
1992-1993 Senior Research Fellow supported by CSIR, School of Life Sciences, Indore, India 
1994-1999 Project Scientist, Genes and Proteins Laboratory, National Institute of Immunology, 

New Delhi, India 
1999-2002 Break in career to raise two kids 
2003-2005 Junior Researcher, Retrovirology Research Laboratory, Department of Tropical 

Medicine and Medical Microbiology (DTMMMP), John A. Burns School of Medicine 
(JABSOM), University of Hawaii at Manoa (UHM), Honolulu, Hawaii 

2005-2010 Assistant Researcher, DTMMMP, JABSOM, UHM, Honolulu, Hawaii 
2010-2014 Assistant Professor (tenure-track), DTMMMP, JABSOM, UHM, Honolulu, Hawaii 
2014-2016 Associate Professor (tenure-track), DTMMMP, JABSOM, UHM, Honolulu, Hawaii 
2016-2020 Associate Professor (tenured), DTMMMP, JABSOM, UHM, Honolulu, Hawaii 
2020-  Professor, DTMMMP, JABSOM, UHM, Honolulu, Hawaii 
2019-  Graduate Co-Chair, DTMMMP, John A. Burns School of Medicine, University of 

Hawaii at Manoa, Honolulu, Hawaii 
 

Awards and Honors 
1985 Merit Scholarship in B.S. by the Devi Ahilya University, Indore, India 
1989-1993 University Grants Commission-Council of Science and Industrial Research Fellowship 

(CSIR), India 
1992 Madhya Pradesh Council of Science and Technology, India YOUNG SCIENTIST, 

Merit certificate in 7th Young Scientist conference organized by Council of Science 
and Technology, India 

2005            Hawaii State-Biomedical Research Infrastructure Network (BRIN) Travel Award to 
attend the Symposium on Kawasaki Disease, San Diego, California 

2011 J. Immunology paper selected for 'In this Issue' highlighting top papers in February 
issue, Journal of Immunology  

2012 Invited speaker, Keystone Symposium ‘Innate Immunity: Sensing the Microbes and 
Damage Signals’ in Keystone, Colorado 
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2013 Invited speaker at the `Block symposium’ of the Annual Meeting of American 
Association of Immunologists 

2015 Recipient of the `Careers in Immunology Fellowship’ award by the American 
Association of the Immunologists 

2017 Invited speaker at the ‘NIH/NIAID Symposium: Molecular Mechanisms and Immune 
Consequences of Pathogen Reservoirs’ at Rockville, Maryland 

2018 J. Virology 2017 paper on the Zika virus infection and host response in human 
testicular cells was highlighted in the Editors news story in the Jan 2018 issue of 
Nature Medicine  

2019 Recipient of American Association of Immunologists Laboratory Travel grant to 
cover the cost of PI and a student to attend AAI annual meeting in San Diego 

2019 Keynote speaker at the prestigious joint meeting of North American Testis 
Workshop/American Socciety of Andrology held on April 3-6, 2019 in Chicago 

2020    Invited speaker at the meeting ‘Viruses’ at Barcelona, Spain, February 2020 
2021  Invited speaker at the annual meeting of Society of Study of Reproduction,  
    December 2021 
 
Society Memberships 
2008-present  American Society of Microbiology  
2009-present  American Society of Virology 
2013-present  American Association of Immunologists 
 
 
Teaching and Mentoring 
 
Instructional Activities 
 
Courses taught for the Department of Tropical Medicine, Medical Microbiology and 
Pharmacology as Instructor 
2006 TRMD 699, `Oxidative stress and human diseases, (1 credit) – Co-Instructor of the 

Journal club portion of this graduate directed research course (16 hr) 
2007 TRMD 699, `Inflammation and human diseases’ (1 credit) – Co-Instructor of the 

Journal club portion of this graduate directed research course 
2009            TRMD 690 (1 credit) – Instructor, Seminar of Tropical Medicine, Medical 

Microbiology and Pharmacology 
 TRMD 604, guest lecture on `Inflammasomes as guardian of cytosolic sanctity in 

infection and immunity’  
2010 TRMD 699, Directed research mentoring (1 M.S. student, 3 credits) 
 TRMD 609, Advanced Medical Immunology- Co-instructor of this graduate advanced 

level course (3 credits). Topic covered was `Vaccine adjuvants and innate immune 
responses’ (8 hr) 

 TRMD 604, guest lecture on `Inflammasomes as guardian of cytosolic sanctity in 
infection and immunity’  
TRMD 601, `Inflammation and human diseases’ (1 credit) 

2011 TRMD 705, Infection and Immunity (3 credit hrs)- Instructor of this advance 
immunology course 
TRMD 604, guest faculty to teach advances in innate immunity  
TRMD 601, `Inflammation and human diseases’ (1 credit) 

 TRMD 699, Directed research mentoring (2 M.S. students, TMMMP and MBBE, 6 
credits) 

2012 TRMD 604, guest faculty to teach advances in innate immunity  
TRMD 699, Directed research mentoring to 2 Ph.D students (total 6 credits)  
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2013  TRMD 610, Infection and Immunity (3 credits)- Instructor of advance immunology 
course 
TRMD 604, guest faculty to teach advances in innate immunity  
TRMD 699, Directed research mentoring to 2 Ph.D students (total 8 credits)  

 
2014 TRMD 609, Advanced Medical Immunology- Co-instructor of this graduate advanced 

level course (3 credits). Topic covered was `MyD88 signaling’ (8 hr) 
 TRMD 604, guest faculty to teach advances in innate immunity  
 TRMD 699, Directed research mentoring to 2 Ph.D students (total 8 credits) 
2015 TRMD 610, Infection and Immunity (3 credits)- Instructor of advance immunology 

course 
 TRMD 601, `Inflammation and human diseases’ (1 credit) 

TRMD 699, Directed research mentoring to 2 graduate students (total 8 credits) 
2016 TRMD 604, guest faculty to teach advances in innate immunity 
 TRMD 601, `Inflammation and human diseases’ (1 credit)  

TRMD 699, Directed research mentoring to 2 graduate students (total 8 credits) 
2017 TRMD 610, Infection and Immunity (3 credits)- Instructor of advance immunology 

course 
 TRMD 601, `Inflammation and human diseases’ (1 credit) 

TRMD 699, Directed research mentoring to 2 graduate students (total 8 credits) 
2018 TRMD 609, Advanced Medical Immunology- Co-instructor of 3credit course Topic 

covered was `cross-talk between PRRs (10 hr) 
TRMD 699, Directed research mentoring to 2 graduate students (total 8 credits) 

2019 TRMD 601, `Inflammation and human diseases’ (1 credit) 
TRMD 699, Directed research mentoring to 2 graduate students (total 8 credits) 

2020 TRMD 601, `Inflammation and human diseases’ (1 credit) 
TRMD 699, Directed research mentoring to 2 graduate students (total 8 credits) 
TRMD 610, Infection and Immunity (3 credits)- Instructor of advance immunology 
course 

2021 TRMD 601, `Inflammation and human diseases’ (1 credit) 
TRMD 699, Directed research mentoring to 2 graduate students (total 8 credits) 

2022 TRMD 601, `Inflammation and human diseases’ (1 credit) 
TRMD 699, Directed research mentoring to 2 graduate students (total 8 credits) 
TRMD 610, Infection and Immunity (3 credits)- Instructor of advance immunology 
course 

2023 TRMD 699, Directed research mentoring to 3 graduate students (total 10 credits) 
TRMD 654, Advances in HIV/AIDS (2 credits)- Instructor of advance immunology 
course 

 
 

Course developed and approved in 2011: TRMD 610 (Infection and immunity) for PhD level 
students: A three credit advanced course covering special topics in  

  (i) Recognition of pathogen (ii) Cross talk between innate and adaptive immunity 
(iii) Cutting edge topics in infectious disease immunity and (iv) CNS infections  

 
 
Problem-based learning (PBL) lectures for JABSOM 
2009-present        Biochemistry unit MD3 course for the JABSOM First year medical students on 

`Lysosome function and Disorders’  
                                   Biochemistry unit MD3 course for the JABSOM First year medical students on 

`Vitamins’  
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                                   Biochemistry unit MD4 course for the JABSOM First year medical students on 
`Steroid metabolism’  

 Biochemistry unit MD3 course for the JABSOM First year medical students on ` 
RNA replication and translation’ 

                               Biochemistry unit MD4 course for the JABSOM First year medical students on 
`Vitamin D metabolism’  

                               Gastroenterology sub-unit MD4 course for the JABSOM First year medical students 
on ` Immunopathology of Inflammatory Bowel Disease’  

 
 
Invited lectures in other departments 
Fall 2007-2014 MBBE 651, `Toll like Receptors as Sensors of Microbial Pathogens:  Bringing 

Specificity to Innate Immunity’  
Spring 2008 MICR 690, `Analysis of Disease Related Genes in Kawasaki Disease’  
Spring 2010            MICRO 690 on `Can blocking the blood-brain barrier disruption improve WNV-

associated neurological sequeale’  
Spring 2015 TROPMED 431 `Immunology of parasitic infection’ 
Spring 2013-present CMB 622 on ‘Neuroinflammation and blood-brain barrier’  
Fall 2022 CMB621 on ‘Introduction to Virology and antiviral immunity’ 
 
 
 
Invited talks in scientific and public meetings  
Spring 2008 Invited lecture at the Pediatric CME program on `Kawasaki Disease: Blood-based 

markers for KD diagnosis’ 
Spring 2009          Invited public lecture `Biology of West Nile virus’ for the JABSOM faculty and staff 

(1 hr lecture) 
Spring 2010 Guest lecture RCMI forum on `Can blocking the blood-brain barrier disruption 

improve WNV-associated neurological sequeale’  
Fall 2012 Invited oral presention at the Keystone Symposium ‘Innate Immunity: Sensing the 

Microbes and Damage Signals’ 
Spring 2013 Invited oral prestention at the block symposium of the Annual Meeting of American 

Association of Immunologists 
Summer 2013 Invited speaker at the special seminar series at Georgetown University, DC  
 Invited speaker at the John Hopkins Bloomberg School of Public Health, DC 
Summer 2014 Invited speaker at the seminar at the National Brain Research Institute, Manesar, 

India 
 Invited speaker at the seminar at the Trsnslation Health Science Technology 

Institute, Gurgaon, India 
 Invited speaker at the seminar at the School of Biotechnology, Jawaharlal Nehru 

University, India 
Fall 2016 Visiting Professor at Jawaharlal Nehru University, India 
 Invited speaker at the Viral Disease Biology program at the Rajiv Gandhi Center of 

Biotechnology, India 
Fall 2017 Invited speaker at the ‘NIH/NIAID Symposium: Molecular Mechanisms and Immune 

Consequences of Pathogen Reservoirs’ at Rockville, Maryland 
Fall 2018  Invited speaker at the seminar at the Wake Forest Intitute of Regenerative 

Medicine, Winston-Salem, NC 
Invited speaker at the seminar at the United State Army Research Institute of 
Infectious Disease (USAMRIID), Fort Detrick, Maryland 

Spring 2019 Keynote speaker at the prestigious joint meeting of North American Testis 
Workshop/American Socciety of Andrology held in April 2019 in Chicago 
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Summer 2019 Invited speaker at the special seminar series at Center for Craniofacial Molecular 
Biology, University of Southern California, California 

2020        Invited speaker at the meeting ‘Viruses’ at Barcelona, Spain, February 2020 
2021 Invited speaker at the annual meeting of Society of Study of Reproduction, 

December 2020 
 
 
Students Mentored for research:  
Graduate students directly mentored as Chair: 9 
Graduate students mentored as committee members: >20 
Undergraduate students directly mentored: 10 
International medical school students directly mentored: 2 
Post-doctoral fellow mentored: 4 
 
 
Research support  
 
Hawaii Community Foundation (PI: Verma)                12/1/2023-6/30/2025 
Understanding long-term effects of SARS-CoV-2 on testicular complications in hACE2 mice 
Goal of this study is to define the short and long-term effects of SARS-CoV-2 infection on 
testicular injury and testis function in hACE2 mouse model 
 
Hawaii Community Foundation (PI: Tallquist and Verma)             12/1/2020-6/30/2023 
Modeling SARS-CoV-2 cardiac complications in hACE2 mice 
Goal of this study is to define how SARS-CoV-2 infection affects cardiac fibroblasts, especially in 
the presence or absence of fibrosis from myocardial infarction in hACE2 mouse model 
 
PIKO Pilot Project- Year 1 (PI: Verma)       6/1/2022-5/30/2023 
Association of SARS-CoV-2 proteins with COVID-19 disease in Hawaii 
Goal: To assess the levels of circulating virus antigens in COVID-19 patients and its association 
with disease severity 
 
INBRE Collaborative Research Opportunity Award (MPI: Horgen and Verma) 7/1/2022- 6/30/2023 
Screening for anti-SARS-CoV-2 activity of marine extracts from Hawaii 
Goal: To screen natural marine extracts library from Hawaii for anti-SARS-CoV-2 properties 
 
NIH-R21AI140248-01 (PI: Verma and Sadri-Ardekani)         5/18/2019-5/17/2022  
Human testicular organoids as a model to dissect cell-type specific tropism and immune 
response to ZIKV 
Goal is to use single-cell RNA sequencing approach to identify aniviral and cell death pathways 
modulated by ZIKV 
 
Hawaii Community Foundation (PI: Verma)              5/1/2018-12/30/2022 
AXL Receptor Regulates Zika Virus Entry and Immune Response in Human Testicular Cells 
Goal of this study is to define mechansism of ZIKV entry in the testicular cells 
 
FERRING COVID-19 Investigational Grant in Reproductive Medicine (PI: Sadri-Ardekani)                     
SARS-CoV-2 infection in human testis 3D organoid model            8/1/2020-7/31/2021 
Goal is to assess if ACE2 expressing cells in the human testes can support SARS-CoV-2 infection 
Role: Collaborator  
 
NIH R21 AI129465-02                 11/01/16 - 10/31/2019 
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Under attack: Modulation of the blood-testes barrier by Zika virus  
Goal: To understand the mechanisms by which ZIKV establishes infection in the testes 
Role: Principal Investigator 
 
COBRE pilot grant                       08/01/2017 - 07/30/2018 
RNAseq analysis of the persistently infected tissue-reservoirs of the Zika virus  
Goal: To understand tissue-specific responses to ZIKV’ by using highly relevant nonhuman primate 
model that mimics human ZIKV disease 
Role: Principal Investigator 
 
American Association of Immunology              09/01/15-9/30/16 
NLRC5 in immune control of WNV 
Goal: To understand how NLRC5 affects innate-adaptive interface, specifically expression of MHC 
class I molecules in WNV infection 
Role: Principal Investigator 
 
Hawaii Community Foundation                         07/01/14-12/30/16 
Role of NLR Family protein 5 in flavivirus pathogenesis     
Goal: To understand the mechansims associated with cytokine production and inflammatory response 
to WNV 
Role: Principal Investigator 
 
Pacific Center for Emerging Infectious Disease Research                                       08/01/10-07/30/15 
NIH - COBRE (Yanagihara) 
Project 2: Molecular mechanisms of West Nile virus neuroinvasion (PI: Verma) 
The major goals of this project are to analyze matrix metalloproteinase and urokinase plasminogen 
activator signaling pathway in blood-brain barrier disruption after West Nile virus infection using both, 
in vitro and in vivo models. 
 
NIH - R01AI089999-01 (Hoffman)           08/01/10-07/30/15     
Selenoprotein K modulates calcium-dependent signaling in immune cells 
The major goals of this project are to determine selenoprotein K (SelK) dependent immune responses 
and use WNV infection model to characterize role of SelK in disease pathogenesis. 
Role: Collaborator 
       
RTRN- RCMI          07/01/13-06/30/14 
Epigenetic regulation of innate immune responses to flaviviruses 
The goal of this project is to understand the role of epigenetic modulation, specifically histone 
deacetylases in regulating production of WNV-induced inflammatory cytokines. 
Role: Principal Investigator 
 
5 G12 RR/AI03061-21 (Shomaker/Yanagihara)                09/01/06-08/31/11 
NIH/NCRR       
Research Centers in Minority Institutions Program 
Research Outcomes Accelerating Discoveries for Medical Applications and Practice 
Activity 3 Tropical Infectious Diseases and Prevention 
The proposed Tropical Infectious Diseases Detection and Prevention Core activity consisting of the 
Pathogen Reference and Reagent Core Facility, Molecular Pathology and Histology Core Facility and 
the Microarray Core Facility responds to an urgent local, regional and national need to position UHM in 
a leadership role to detect exotic infectious diseases that may be introduced to Hawaii and the 
continental United States from Asia.  Our expectations are that at the end of the grant period, UHM will 
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be one of the premier institutions for tropical infectious diseases research and training in Asia and the 
Pacific. 
Role: Molecular Virologist  
 
Clinical and Translational Science Bridging Fund                                                    09/01/09-08/30/10 
NIH-RCMI (Yanagihara)  
Cyclooxygenase 2 and glial cells – Role in WNVE-associated neuroinflammation 
The major goal of this project is to determine the role of WNV-induced COX-2 in triggering pro-
inflammatory cytokines and MMPs in the brain glial cells 
Role: Principal Investigator 
 
20050001 (Verma)                                03/01/08-10/30/09 
Hawaii Community Foundation    
Role of Human Brain Microvascular Endothelial Cells in West Nile Virus Central Nervous System 
Invasion 
The major goals of this project are to determine and delineate the mechanism(s) of infection and injury 
induced by West Nile virus to human brain microvascular endothelial cells and the trafficking of cell-
free WNV into the CNS. 
Role: Principal Investigator 
 
Role: Principal Investigator 
20050405 (Verma)                                                                                                     07/01/05-04/30/08 
Hawaii Community Foundation         
Oxidative Stress and its Implications in the Pathogenesis of West Nile Virus Infection 
The goal of this project was to delineate the pathophysiological mechanisms underlying oxidative 
stress-induced disease pathogenesis. 
Role:  Principal Investigator 
 
Pacific Center for Emerging Infectious Disease Research                                       01/01/04-06/31/05  
NIH- P20 RR 018727 (Yanagihara) 
Effects of Selenium deficiency on genomic mutations of RNA viruses. 
The primary goal of this project was to investigate how West Nile virus may be affected by selenium 
deficiency within the cells in which they replicate. 
Role: Principal Investigator 
 
20050411 (Melish)                                           06/01/05-06/07/07  
Hawaii Community Foundation                                                           
Kawasaki Disease: The Diagnosis Project- Host response 
The goal of this project is to employ gene array technology to analyze specific host genes and 
signaling pathways involved in the pathogenesis of Kawasaki syndrome. 
Role: Co-Investigator 
 
Service activities 
 
DTMMMP service 
2010-present  Member of Department of TMMMP Graduate Student Selection Committee 
2010  Served in the Selection Committee for the recruitment of `Infectious Disease     

Pathologist’ in the TMMMP 
  Served in the Selection Committee for the recruitment of `HIV Immunologist’ in the 

TMMMP 
2012 Served in the Selection Committee for the recruitment of ‘Institutional Support 

Position # 79325’ in the TMMMP 
2015-present Reviewer and Interviewer of the applicants for MHIRT funded program, DTMMMP 
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2016 Served in the Selection Committee for the recruitment of ‘Virologist’ in the TMMMP 
2018-present Graduate Co-Chair, TMMMP 
 
UH Manoa campus wide service 
2013-2019 Voting member of the University of Hawaii’s Institutional Animal Care and Use 

Committee 
2015-2020 Reveiwer of the proposals for Undergraduate Research Opportunities Program 

(UROP) funding  
2019- Member of the Honors Council that guides 60+ yr old Honors Program at the 

UH at Manoa 
 
JABSOM service 
2010-2013 Member of the Medical Students Selection Committee of the JABSOM, UHM (>80 

hr per year) 
2013-present Judge for the poster session at the JABSOM Biomedical Symposium  
2014-2017 Interveiwer for the JABSOM Medical student applicants (30 hrs per year) 
2015 Member of the committee for selecting speakers for 50th Anniversary celebration of 

the JABSOM 
  Served in the Selection Committee for the recruitment of `Associate Specialist’ in 

the Dean’s office 
2014 Pilot grant reviewer for Hawaii Pediatric Association Research and Education 

Foundation, HI 
2015-present Reviewer and Interveiwer for the Northern Pacific Global Health (NPGH) program 

Fellowship applicants 
2017-18 Member of the committee for selection of the Associate Director of Research, 

JABSOM 
2019 Member of the Medical Students Selection Committee of the JABSOM, UHM (>80 

hr per year) 
2021- Co-organizer of the JABSOM Annual BioMed Symposium  
 
Public and professional services  
 
Editorial Board 
2013-present Editorial Board Member of the journal Clinical Microbiology published by OMICS 

Group Inc, NY, USA. 
2019- Editorial Board Member of the journal Scientific Reports, Nature pulishing Group 
 
 
Ad hoc Reviewer  
Journals 2009-present- 
 Adhoc Reviewer for PNAS, Journal of Virology, Journal of General Virology, PLoS 

ONE, Virology, Japanese Journal of Infectious Diseases, Journal of Neuroinflammation, 
Journal of Genetics, Journal of Functional Foods,	Mediators of Inflammation, Journal of 
Neurochemistry, Journal of Immunology, Microrganisms, PloS Neglected and Tropical 
Diseases, Journal of Virology, Plos Pathogens, Frontiers in Microbiology, AIDS 
Research and Human Retroviruses, Viruses, Scientific Reports and Nature 
Communications 

 
Grant Reviews  
2023 External reviewer of grant from French National Research Agency 
2021-22 Member, ΝΙΗ/CSR of Virology B (February 2021, June and October 2022)  
2020 Member, NIH/CSR of Clinical Neuroimmunology and Brain Tumor (February 2020) 
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 Member, NIH/CSR of special emphasis panel ZRG1-IDM-W-02 (August 2020) 
2019  Member, NIH/CSR of Topics in Virology, ZRG1 IDM-W (November) 
 Member, NIH/CSR of Clinical Neuroimmunology and Brain Tumor (June) 
 Member, NIH/CSR of Development and Brain Disorder (June) 
 Member, NIH/CSR of ZRG1 IMM-R (50) (July) 
2018 Member, NIH/CSR of Clinical Neuroimmunology and Brain Tumor (February) 
 Member, NIH/CSR of ZRG1 BDCN-Q (June) 
 Member, NIH/CSR of ZRG1 BDCN-M (91) S (December) 
2017 Member, NIH/CSR of Clinical Neuroimmunology and Brain Tumor (June) 
 Member, NIH/CSR of Clinical Neuroimmunology and Brain Tumor (October) 
 Member, NIH/CSR of ZRG1 BDCN-Q (November) 
2016 Member, NIH/CSR of Development and Brain Disorder (October) 
2015-16 Pilot Grant proposals for Clinical Translational Research-Infrastructure Network, USA 
2014 COBRE Pilot small grant proposals  
2015- Fellowship proposals for the Northern Pacific Global Health program, USA 
2015- Research proposals for the UROP Program, UH 
2014 RCMI Translational Research Networks Small Grants Pilot Program award, USA 
2008-13 Hawaii Community Foundation, HI  
2013 The Deutsche Forschungsgemeinschaft (German Research Foundation), Germany 
 
Others  
2008-2013 Member of the Scientific Advisory Committee of the Hawaii Community Foundation 
2014-2016 President of American Society of Microbiology (Hawaii Chapter) 
2019 External Doctorate Thesis Examiner, Monash University, Australia,  
 
 
Publications in peer reviewed journals/Books 
 
Book chapters 
1. Kelly J and Verma S. Book chapter `Flaviviruses’ in the book `Neuroinfections’, edited by Paweł P. 

Liberski, Wojciech Kozubski and Michael Katz Warsaw, Poland, 2015, pp. 167-175.  
2. GKaur, KWright, S Verma, A Haynes, JM Dufour, The good, bad and ugly of testicular immune 

privilege published in ‘Molecular mechanisms in Spermatogenesis’ (2021, Publisher: Springer 
Nature)  
 

Original articles: 
1. Giannakopoulos S, Pak J, Ward M, Bakse J, Tallquist M, and Verma S. SARS-CoV-2 infection 

leads to persistent testicular injury and functional impairments that resolve within a month of 
recovery in K18 hACE2 mice. 2024, in review Nature Communications. 

2. Giannakopoulos S, Strange D, Jiyarom B, Abdelaal O, Bradshaw AW, Nerurkar VR, Ward M, 
Bakse J, Yap J, Vanapruks S, Boisvert W, Tallquist M, Sadri-Ardekani H, Clapp P, Murphy SV, 
Verma S. In vitro evidence against productive SARS-CoV-2 infection of human testicular cells: 
Bystander effects of infection mediate testicular injury. PLoS Pathogens 2023 May 
18;19(5):e1011409.  

3. Jiyarom B, Giannakopoulos S, Strange DP, Panova N, Gale M Jr,  Verma S. RIG-I and MDA5 are 
modulated by bone morphogenetic protein (BMP6) and are essential for restricting Zika virus 
infection in human Sertoli cells. Front Microbiol 2022: 13: 1062499 doi: 
10.3389/fmicb.2022.1062499 

4. Verma S, Saksena S and Sadri-Ardekani H. ACE2 receptor in testes: Implications in COVID-
19 pathogenesis. Biology of Reproduction, 2020 PubMed PMID 32427288 



Saguna Verma, Ph.D.  
Curriculum Vitae, Page 10  
 

5. Strange DP, Jiyarom B, Sadri-Ardekani H, Cazares L, Kenny TA, Ward MD and Verma S. 
Paracrine IFN response limits ZIKV infection in human Sertoli cells. Frontiers in 
Microbiology 2021,12:667146. doi: 10.3389/fmicb.2021.667146  

6. Strange DP, Jiyarom B, Trivedi G, Zarandi NP, Xie X, Baker C, Sadri-Ardekani H, Shi  P-Y and 
Verma S. Axl promotes Zika virus entry and modulates antiviral state of human Sertoli cells. mBio 
10:e01372-19 

7. Strange DP, Siemann DS, Green R, Belcaid, M, Gale Jr. M and Verma S. Transcriptome analysis 
of primary human Sertoli cells infected with Zika virus reveals unique insights into host-pathogen 
cross  talk. Scientific Reports 2018, 8:8702 doi:10.1038/s41598-018-27027 4.  

8. Strange DP, Zarandi NP, Trivedi G, Atala A, Bishop CE, Sadri-Ardekani H, and Verma S. Human 
testicular organoids as a novel tool to study Zika virus pathogenesis. Emerging Infections and 
Microbes 2018, 9;7(1): 82. doi: 10.1038/s41426-018-0080-7  

9. Siemann DS, Strange DP, Maharaj PM, Shi P-Y and Verma S. Zika virus infects human Sertoli 
cells  and modulates the integrity of the in vitro blood-testis barrier model. Journal of Virology 
2017, 27;91(22) doi: 10.1128/JVI.00623-17 

10. Lai CY, Strange DP, Wong TAS, Lehrer AT, Verma S. Ebola virus glycoprotein induces an innate 
immune response in vivo via TLR4. Front Microbiol. 2017 Aug 17;8:1571. 

11. Nelson JT, Roe K, Orillo B, Shi P-Y, Verma S. Combined treatment with adenosine analog 
inhibitor NITD008 and histone deacetylase inhibitor represents an immunotherapy strategy to 
block WNV replication and ameliorate associated mortality. Antiviral Research, 2015 

12. Kumar M, Roe K, Nerurkar PV, Orillo B, Thompson KS, Verma S, Nerurkar VR. “Reduced immune 
cell infiltration and increased pro-inflammatory mediators in the brain of Type 2 diabetic mice 
infected with West Nile virus.” Journal of Neuroinflammation (2014), 11(1):80. 

13. Roe K, Orillo B, Verma S. “West Nile virus-induced cell adhesion molecules on human brain 
microvascular endothelial cells regulate leukocyte adhesion and modulate permeability of an in 
vitro BBB model.” PlosOne, 2014; 9(7):e102598.  

14. Roe K, Gibot S, Verma S. “Triggering Receptors Expressed on Myeloid Cells (TREMs): New 
players in anti-viral immunity?” Frontiers in Microbiology, 2014, 5:627 

15. Kumar M, Roe K, Orillo B, Muruve DA, Nerurkar VR, Gale Jr. M and Verma S. Inflammasome 
adaptor protein apoptosis-associated speck-like protein containing CARD (ASC) is critical for the 
immune response and survival in West Nile virus encephalitis. Journal of Virology, 2013; 87:3655. 

16. Roe K, Kumar M, Lum S, Orillo B, Nerurkar VR and Verma S. West Nile virus-induced disruption 
of the blood-brain barrier in mice is characterized by the degradation of the junctional complex 
proteins and increase in multiple matrix metalloproteinases. J. General Virology, 2012;93:1193-
203. 

17. Kumar M, Roe K, Nerurkar PV, Namekar M, Orillo B, Verma S, and Nerurkar VR. Impaired virus 
clearance, compromised immune response and increased mortality in type 2 diabetic mice infected 
with West Nile virus. Plos One, 2012; 11:80 
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Press articles and community Interveiws since 2013 
January 2018: Interviewed by Shraddha Chakradhar, Associate News Editor, Nature Medicine for 
her story on testes immune privilege and our research on Zika virus 
June 2018: Interviewed by the JABSOM and UH News team for second Zika virus grant funding 
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April 2017: Presented talk as guest speaker on the World Malaria Day celebrated by the Student 
Immunization Initiative, Hawaii Chapter 
May 2017: Interviewed by the Hawaii Business Magazine for the story on recent Zika virus 
research. Story published in the June edition of the magazine 
December 2016: Interviewed by the JABSOM and UH News team for first Zika virus grant 
funding at UH 
August 2014:  Interviewed by the Assitant News Editor of a national TV channel in India, 
RajyaSabha TV 
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EVpa³ol _ OWher LangXageV

Mpo[
Mpo[ Home

BioVafeW\ LaboraWor\ GXidance for Handling and
ProceVVing Mpo[ SpecimenV
UpdaWed December 8, 2023

All clinical VpecimenV ma\ conWain poWenWiall\ infecWioXV agenWV or organiVmV. Take precaXWionV Zhen handling VpecimenV
VXVpecWed or conêrmed poViWiYe for mpo[ YirXV. Timel\ commXnicaWion beWZeen clinical and laboraWor\ VWaé iV eVVenWial Wo
minimi]e Whe riVk of laboraWor\ WranVmiVVion Zhen handling and WeVWing VpecimenV from paWienWV ZiWh poVVible mpo[. Label
VpecimenV accordingl\ and alerW Whe receiYing laboraWor\ Wo enVXre WhaW VpecimenV are appropriaWel\ handled. CorrecW
handling and VWorage of VpecimenV dXring WranVporWaWion are eVVenWial for accXraWe diagnoVWic WeVWing.

General GXidance
Mpo[ YirXV iV a member of Whe OrWhopo[YirXV genXV ZiWhin Whe Po[Yiridae famil\. Some federal regXlaWionV and gXidelineV
appl\ Wo Zork condXcWed ZiWh Whe mpo[ YirXV. See SelecW AgenW RegXlaWionV.

According Wo AdYiVor\ CommiWWee on ImmXni]aWion PracWiceV (ACIP) recommendaWionV, emplo\erV VhoXld oéer pre-e[poVXre
orWhopo[YirXV YaccinaWion Wo ZorkerV aW riVk of occXpaWional e[poVXre. TZo YaccineV ma\ be XVed Wo preYenW mpo[ diVeaVe,
JYNNEOS and ACAM2000. IndiYidXalV are conVidered fXll\ YaccinaWed 14 da\V afWer Whe Vecond doVe of Whe JYNNEOS Yaccine or
foXr (4) ZeekV afWer Whe ACAM2000 YaccinaWion. The BioVafeW\ in Microbiological and Biomedical LaboraWorieV (BMBL) 6Wh
ediWion  recommendV YaccinaWion for laboraWorianV Zho Zork direcWl\ ZiWh Yiral cXlWXreV or animalV conWaminaWed or
infecWed ZiWh replicaWion-compeWenW orWhopo[YirXV (e.g., mpo[ YirXV). The BMBL  and Whe ACIPbrecommend booVWer doVeV of
JYNNEOS eYer\ 2 \earV and ACAM2000 eYer\ 3 \earV for people aW occXpaWional riVk for YirXlenW replicaWing orWhopo[YirXVeV
(e.g., mpo[ YirXV). The\ alVo recommend booVWer doVeV aW leaVW eYer\ 10 \earV for WhoVe aW occXpaWional riVk for leVV YirXlenW
orWhopo[YirXVeV (e.g., coZpo[ YirXV and Yaccinia YirXV).

AV ZiWh all procedXreV, laboraWorieV VhoXld perform a ViWe-Vpeciêc and acWiYiW\-Vpeciêc riVk aVVeVVmenW Wo idenWif\ and miWigaWe
riVkV. RiVk aVVeVVmenWV and miWigaWion meaVXreV depend on Whe folloZing:

The procedXreV performed

The ha]ardV inYolYed in Whe proceVVeV and procedXreV

The compeWenc\ leYel of Whe perVonnel Zho perform Whe procedXreV

The laboraWor\ eqXipmenW and faciliW\

The reVoXrceV aYailable

The YaccinaWion VWaWXV of Whe perVonnel Zho perform Whe procedXreV

FolloZ Bloodborne PaWhogenV Ê Worker proWecWionV againVW occXpaWional e[poVXre Wo infecWioXV diVeaVeV _ OccXpaWional
SafeW\ and HealWh AdminiVWraWion (OSHA) bZhen handling clinical VpecimenV, all of Zhich ma\ conWain infecWioXV agenWV or
organiVmV. TheVe recommendaWionV inclXde hand h\giene and Vpeciêc perVonal proWecWiYe eqXipmenW (PPE) deWermined b\

CaWegor\ B (UN3373) caWegori]aWion inclXdeV infecWioXV VXbVWanceV WranVporWed for diagnoVWic or inYeVWigaWional
pXrpoVeV. SXbmiWWerV VhoXld folloZ all appropriaWe CaWegor\ B regXlaWionV for packaging and WranVporWing VpecimenV
from VXVpecW mpo[ paWienWV for diagnoVWic WeVWing.

Ď

Ď

ċ
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Whe poWenWial for e[poVXre Wo blood, bod\ ëXidV, and infecWioXV maWerial. PPE, VXch aV laboraWor\ coaWV or goZnV, gloYeV, e\e
proWecWion, reVpiraWor\ proWecWion, and face Vhield, can help proWecW Whe Vkin and mXcoXV membraneV of Whe e\eV, noVe, and
moXWh. AYoid procedXreV WhaW coXld generaWe infecWioXV aeroVolV.

For more informaWion, Vee:

Biological RiVk AVVeVVmenW: General ConVideraWionV for LaboraWorieV

Core InfecWion PreYenWion and ConWrol PracWiceV for Safe HealWhcare DeliYer\ in All SeWWingV

OccXpaWional SafeW\ and HealWh AdminiVWraWion (OSHA) Bloodborne PaWhogenV SWandard

OccXpaWional SafeW\ and HealWh AdminiVWraWion (OSHA) PerVonal ProWecWiYe EqXipmenW SWandard

BioVafeW\ in Microbiological and Biomedical LaboraWorieV (BMBL) 6Wh EdiWion, SecWion II Ê Biological RiVk AVVeVVmenW,
pageV 9-20 and SecWion IV -LaboraWor\ BioVafeW\ LeYel CriWeria, pageV 32-69

Mpo[: E[perWV GiYe VirXV VarianWV NeZ NameV

SelecW AgenW RegXlaWionV
SpecimenV Vpeciêcall\ idenWiêed aV Clade I monke\po[ YirXV are regXlaWed aV a VelecW agenW (SA). EnWiWieV WhaW poVVeVV, XVe, or
WranVfer WhiV maWerial mXVW compl\ ZiWh Whe HHS SelecW AgenW and To[in RegXlaWionV [42 CFR i 73 ].bSpecimenV Vpeciêcall\
idenWiêed aV Clade II monke\po[ YirXV are e[clXded from SA regXlaWionV. HoZeYer, if a generic mpo[ WeVW WhaW doeV noW
idenWif\ Whe clade ZaV XVed, Whe maWerial iV regXlaWed XnleVV anoWher e[empWion or e[clXVion applieV.

SpecimenV idenWiêed aV orWhopo[YirXV or non-Yariola orWhopo[YirXV are noW VelecW agenWV and, WhXV, are noW regXlaWed
maWerial. SeebSA GramV Ê 2022 _ ReVoXrceV _ Federal SelecW AgenW Program (VelecWagenWV.goY) bfor more informaWion on Whe
2022 U.S. Mpo[ OXWbreak & FSAP RegXlaWionV.

BioVafeW\ ConVideraWionV for DiagnoVWic TeVWing
FaciliWieV WhaW proceVV and WeVW mpo[ leVion maWerialV inclXding VZabV of leVion VXrface and e[XdaWe, and leVion crXVWV, VhoXld
haYe Whe neceVVar\ eqXipmenW, engineering conWrolV, perVonal proWecWiYe eqXipmenW, appropriaWe diagnoVWic aVVa\V, and
properl\ Wrained perVonnel. If Whe appropriaWe VafeW\ eqXipmenW or proWocolV are XnaYailable, conVider referring VpecimenV Wo
an eqXipped reference laboraWor\ WhaW meeWV Whe recommendaWion aboYe.

Perform roXWine diagnoVWic Vpecimen proceVVing in BioVafeW\ LeYel 2 (BSL-2)  laboraWor\ faciliWieV folloZing VWandard
and Vpecial pracWiceV, VafeW\ eqXipmenW, and faciliW\ VpeciêcaWionV recommended for BSL-2 according Wo ViWe-Vpeciêc and
acWiYiW\-Vpeciêc bioVafeW\ riVk aVVeVVmenWV. AddiWional precaXWionV Wo redXce e[poVXre riVk ma\ inclXde, bXW are noW
limiWed Wo:

Solid-fronW goZnV ZiWh cXéed VleeYeV

DoXble gloYeV

E\e proWecWion (VafeW\ glaVVeV, VnXgl\ êWWing goggleV) or face proWecWion (face-Vhield)

NIOSH-approYed parWicXlaWe reVpiraWor eqXipped ZiWh N95 êlWerV or higher

LimiWing Whe nXmber of laboraWor\ perVonnel Zho Zork dXring Vpecimen manipXlaWion

LaboraWor\ ZiWh direcWional airëoZ

ManipXlaWe diagnoVWic VpecimenV in a cerWiêed ClaVV II BioVafeW\ CabineW (BSC) or oWher conWainmenW deYiceV, eVpeciall\ if
Where iV a poWenWial Wo generaWe aeroVolV (e.g., YorWe[ing or VonicaWion of VpecimenV in an open WXbe). Do noW Zork ZiWh
open YeVVelV on Whe bench Wop XnleVV iW iV Vafe Wo do Vo baVed on ViWe and acWiYiW\-Vpeciêc riVk aVVeVVmenWV (i.e., Whe
Vpecimen haV been fXll\ inacWiYaWed XWili]ing an approYed inacWiYaWion meWhod).

If \oX cannoW perform a procedXre ZiWhin a BSC, XVe a combinaWion of PPE and oWher conWainmenW deYiceV (e.g., gloYe
bo[, cenWrifXge VafeW\ cXpV, or Vealed roWor) deVigned Wo creaWe a barrier beWZeen Whe Vpecimen and Whe laboraWor\
perVonnel. Perform ViWe-Vpeciêc and acWiYiW\-Vpeciêc bioVafeW\ riVk aVVeVVmenWV Wo deWermine if \oXr ViWXaWion ZarranWV
addiWional bioVafeW\ precaXWionV.

For fXrWher deWailV, Vee:
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BioVafeW\ in Microbiological and Biomedical LaboraWorieV, 6Wh EdiWion, SecWion IV Ê LaboraWor\ BioVafeW\ LeYelV, pageV 37-
43 and Appendi[ N Ê Clinical LaboraWorieV, pageV 529-541

RoXWine DiagnoVWic TeVWing
If a paWienW iV VXVpecWed or conêrmed for mpo[ YirXV infecWion, WeVWing Wo eYalXaWe oWher illneVVeV on Whe clinical diéerenWial
VhoXld conWinXe Zhile aZaiWing orWhopo[YirXV WeVW reVXlWV. ImplemenW Vpeciêc bioVafeW\ precaXWionV depending on Whe
Vpecimen WeVWed.

For roXWine clinical procedXreV and WeVWing of non-leVion VpecimenV VXch aV Xrine for Xrinal\ViV, blood for anal\ViV [e.g.,
compleWe blood coXnW (CBC), chemiVWrieV, microbiolog\] from VXVpecWed or conêrmed mpo[ paWienWV:

Perform in BioVafeW\ LeYel 2 (BSL-2) blaboraWor\ faciliWieV folloZing VWandard and Vpecial pracWiceV, VafeW\
eqXipmenW, and faciliW\ VpeciêcaWionV recommended for BSL-2 according Wo ViWe-Vpeciêc and acWiYiW\-Vpeciêc
bioVafeW\ riVk aVVeVVmenWV. For addiWional roXWine diagnoVWic WeVWing informaWion, Vee BMBL Appendi[ N Ê Clinical
LaboraWorieV .

The qXanWiW\ of orWhopo[YirXV in clinical VpecimenV, VXch aV blood and bod\ ëXidV, iV likel\ loZ. Take VWandard
XniYerVal precaXWionV Wo proWecW againVW poWenWial infecWioXV agenWV in an\ Vpecimen. ConViVWenWl\ adhering Wo
SWandard PrecaXWionV _ SecWion IV and bioVafeW\ proWocolV for proWecWing laboraWor\ ZorkerV Zill preYenW poVVible
e[poVXre Wo Whe mpo[ YirXV in clinical VpecimenV. LimiW Whe nXmber of VWaé Zho WeVW VpecimenV and aYoid an\
procedXreV WhaW haYe Whe poWenWial Wo generaWe infecWioXV aeroVolV. See precaXWion gXidance beloZ Wo preYenW
e[poVXreV for ProcedXreV ZiWh a High Likelihood of GeneraWing AeroVolV.

For leVion VpecimenV (inclXding VZabV of leVion VXrface and e[XdaWe, and leVion crXVWV) from paWienWV Zho are VXVpecWed
of haYing mpo[ and Zho are being concXrrenWl\ WeVWed for orWhopo[YirXV and oWher diéerenWialV [e.g., herpeV Vimple[
YirXV (HSV) or Yaricella-]oVWer YirXV (VZV), Zhich are knoZn Wo haYe Whe higheVW qXanWiW\ of mpo[ YirXV]:

Perform in BioVafeW\ LeYel 2 (BSL-2)  laboraWor\ faciliWieV, folloZing VWandard and Vpecial pracWiceV, VafeW\
eqXipmenW, and faciliW\ VpeciêcaWionV recommended for BSL-2 according Wo ViWe-Vpeciêc and acWiYiW\-Vpeciêc
bioVafeW\ riVk aVVeVVmenWV.

AddiWional PPE, miWigaWion, and pracWiceV VhoXld be aVVeVVed dXring Whe riVk aVVeVVmenW proceVV Wo redXce
e[poVXre riVk. See BioVafeW\ ConVideraWionV for TeVWing.

For Yiral cXlWXre of leVion VpecimenV from paWienWV VXVpecWed Wo haYe mpo[ for diagnoVWic pXrpoVeV oWher Whan mpo[
YirXV (e.g., HSV or VZV):

Perform in BSL-2  laboraWor\ faciliWieV, XVing addiWional precaXWionV baVed on Whe laboraWor\ÍV ViWe-Vpeciêc and
acWiYiW\-Vpeciêc riVk aVVeVVmenW Wo idenWif\ and miWigaWe riVkV. See BioVafeW\ ConVideraWionV for TeVWing.

AV VWaWed aboYe, leVionV are knoZn Wo haYe Whe higheVW qXanWiW\ of mpo[ YirXV. Once laboraWor\ perVonnel e[WracW
Whe Yiral DNA XVing a YalidaWed e[WracWion proWocol, Whe Yiral DNA iV non-infecWioXV. LaboraWor\ perVonnel can Zork
in a BSL-2 laboraWor\ faciliW\ folloZing VWandard and Vpecial pracWiceV, VafeW\ eqXipmenW, and faciliW\ VpeciêcaWionV
recommended for BSL-2 ZiWh WhiV maWerial. InVWead of cXlWXring leVion VpecimenV, laboraWor\ perVonnel VhoXld
conVider XVing diagnoVWic WechniqXeV WhaW e[WracW DNA or RNA, if poVVible. Refer Wo Whe BioVafeW\ in Microbiological
and Biomedical LaboraWorieV (BMBL), 6Wh ediWion , SecWion IV -LaboraWor\ BioVafeW\ LeYel CriWeria, and SecWion
VIII-E Viral AgenWV.

CXlWXring SpecimenV for Mpo[ VirXV
CXlWXre-baVed WeVWing for mpo[ YirXV VhoXld noW be performed aV a roXWine diagnoVWic procedXre in clinical or diagnoVWic
laboraWorieV. Refer Wo Whe BioVafeW\ in Microbiological and Biomedical LaboraWorieV (BMBL), 6Wh ediWion , SecWion IV -
LaboraWor\ BioVafeW\ LeYel CriWeria BSL-3, and SecWion VIII-E Viral AgenWV.

MolecXlar TeVWing and Anal\ViV of BacWerial or M\coWic CXlWXreV
Perform Whe folloZing procedXreV in a BSL-2 blaboraWor\ faciliW\ folloZing VWandard and Vpecial pracWiceV, VafeW\ eqXipmenW,
and faciliW\ VpeciêcaWionV recommended for BSL-2 :
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MolecXlar anal\ViV of e[WracWed nXcleic acid preparaWionV

RoXWine e[aminaWion of bacWerial and m\coWic cXlWXreV for diagnoVWic pXrpoVeV

bprocedXreV appl\, XnleVV Whe Yiral cXlWXreV are being done ZiWh leVion VpecimenV aZaiWing orWhopo[YirXV WeVW
conêrmaWion. Refer Wo Whe BioVafeW\ in Microbiological and Biomedical LaboraWorieV (BMBL), 6Wh ediWion , SecWion IV -
LaboraWor\ BioVafeW\ LeYel CriWeria BSL-3, and SecWion VIII-E Viral AgenWV, Zhen performing cXlWXring of leVion VpecimenV for
diagnoVWic pXrpoVeV oWher Whan mpo[ YirXV from an indiYidXal VXVpecWed of haYing mpo[.

Clinical and AnaWomic PaWholog\
The pracWice of paWholog\ pla\V a criWical role in deWermining accXraWe diVeaVe diagnoVeV b\ VWXd\ing organ WiVVXeV and ëXidV.
ThiV inclXdeVbmicroVcopic eYalXaWion and WeVWing of c\Wolog\, VXrgical biopV\, and aXWopV\ VpecimenV.

RiVkV aVVociaWed ZiWh VXrgical paWholog\ and Vome c\Wolog\ procedXreV occXr Zhen manipXlaWing freVh WiVVXe and bod\ ëXidV
from paWienWV Zho ma\ haYe an XnknoZn or knoZn infecWioXV diVeaVe or YirXV, VXch aV Whe mpo[ YirXV. RiVkV are increaVed in
Whe VXrgical groVVing room dXring manXal Vpecimen handling, WiVVXe diVVecWion, and Whe preparaWion of fro]en WiVVXe VecWionV
XVing a cr\oVWaW. TheVe procedXreV can reVXlW in percXWaneoXV e[poVXreV from pXncWXreV or cXWV, dropleW or aeroVol
e[poVXreV from blood and bod\ ëXid VplaVheV, and VXrfaceV conWaminaWed ZiWh Whe YirXV. Clinical laboraWor\ and VXpporW VWaé
mXVW be aZare of WheVe riVkV and proYide eéecWiYe miWigaWion procedXreV.

The folloZing paWholog\ Vpecimen W\peV are conVidered inacWiYaWed and can be handled in accordance ZiWh BSL-2
bgXidelineV:

Fi[ed ëXid or WiVVXe VmearV for roXWine diagnoVWic VWaining and microVcopic anal\ViV

Formalin-ê[ed biopV\ or aXWopV\ WiVVXeV

GlXWaraldeh\de-ê[ed gridV for elecWron microVcopic VWXd\

SXìcienW incXbaWion Wime in ê[aWiYe VhoXld be XWili]ed, dependenW on WiVVXe/biopV\ Vi]e, Wo alloZ adeqXaWe ê[aWiYe
peneWraWion. OrWhopo[YirXVeV (VXch aV Yaccinia YirXV and mpo[ YirXV) ma\ reqXire addiWional incXbaWion Wime in Whe ê[aWiYe.
For larger WiVVXe VampleV, addiWional incXbaWion Wime VhoXld be XWili]ed Wo enVXre compleWe inacWiYaWion of Whe YirXV.

For informaWion, Vee:

EYalXaWion of VirXV InacWiYaWion b\ Formaldeh\de Wo Enhance BioVafeW\ of DiagnoVWic ElecWron MicroVcop\

ReaVVeVVmenW of Whe raWe of ê[aWiYe diéXVion

AXWopV\ and Handling of HXman RemainV _ Mpo[ _ Po[YirXV _ CDC

AnaWomic paWholog\ XVeV diéerenW procedXreV and ZorkëoZV Whan clinical paWholog\, Vo Whe riVkV and miWigaWion conWrol
needed Wo proWecW perVonnel ma\ diéer. AW a minimXm, all perVonnel pracWicing anaWomic or clinical paWholog\ VhoXld folloZ
SWandard PrecaXWionV _bSecWion IV Zhen handling clinical VpecimenV, inclXding hand h\giene and XVing PPE, VXch aV laboraWor\
coaWV or goZnV, gloYeV, e\e proWecWion, or a diVpoVable maVk and face Vhield, Wo help proWecW Whe Vkin and mXcoXV membraneV
of Whe e\eV, noVe, and moXWh. See precaXWion gXidance beloZ Wo preYenW e[poVXreV for ProcedXreV ZiWh a High Likelihood of
GeneraWing AeroVolV.

SiWe- and acWiYiW\-Vpeciêc bioVafeW\ riVk aVVeVVmenWV VhoXld be performed Wo deWermine if addiWional bioVafeW\ precaXWionV are
ZarranWed.

EnYironmenWal TeVWing
AW WhiV Wime, Whe NaWional WaVWeZaWer SXrYeillance S\VWem Weam recommendV WhaW XnWreaWed ZaVWeZaWer VampleV be
paVWeXri]ed (60rC for 1 hoXr) before proceVVing if Whe\ are VXVpecWed of conWaining mpo[ YirXV. ThiV iV dXe Wo Whe poWenWial
e[poVXre of laboraWor\ perVonnel dXring XnWreaWed ZaVWeZaWer proceVVing.
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ProcedXreV ZiWh a High Likelihood of GeneraWing AeroVolV
LaboraWor\ e[poVXreV Wo po[YirXVeV occXr primaril\ WhroXgh needle-VWick injXrieV, direcW conWacW ZiWh Whe Vpecimen, or
aeroVolV WhaW laboraWor\ procedXreV ma\ generaWe. CondXcW procedXreV ZiWh a high likelihood of generaWing aeroVolV (e.g.,
YorWe[ing or VonicaWion) in a cerWiêed ClaVV II BSC. UVe addiWional precaXWionV Wo creaWe a barrier beWZeen Whe Vpecimen and
perVonnel. TheVe addiWional precaXWionV can inclXde cenWrifXge VafeW\ cXpV, Vealed cenWrifXge roWorV, and addiWional PPE Wo
redXce Whe riVk of e[poVXre Wo laboraWor\ perVonnel. Perform ViWe-Vpeciêc and acWiYiW\-Vpeciêc bioVafeW\ riVk aVVeVVmenWV Wo
idenWif\ and miWigaWe riVkV and Wo deWermine if \oXr ViWXaWion ZarranWV addiWional bioVafeW\ precaXWionV. SiWXaWionV WhaW ma\
ZarranW addiWional bioVafeW\ precaXWionV inclXde high WeVWing YolXmeV, XVe of pneXmaWic WXbe V\VWemV, and aXWomaWed WeVWing
plaWformV (e.g., laboraWor\ roboWic plaWformV, eWc.). If WeVWing a leVion Vpecimen from a VXVpecWed mpo[ paWienW, CDC
recommendV WhaW laboraWor\ perVonnel perform compleWe Yiral inacWiYaWion before pXWWing Whe Vpecimen on an\ aXWomaWed
plaWform or placing Whe plaWform ZiWhin a ClaVV II BSC, if aYailable, Wo perform Whe Zork.

If laboraWor\ perVonnel cannoW perform procedXreV WhaW ma\ generaWe aeroVolV in a BSC, accepWable meWhodV of reVpiraWor\
proWecWion inclXde NIOSH-approYed reVpiraWorV ZiWh N95 êlWerV or higher. N95 êlWering facepiece reVpiraWorV proYide Whe
minimXm leYel of reVpiraWor\ proWecWion. FaciliWieV ma\ conVider XVing higher leYelV of reVpiraWor\ proWecWion, parWicXlarl\ if
perVonnel cannoW be correcWl\ êWWed Wo WighW-êWWing reVpiraWor modelV. TheVe higher leYelV ma\ inclXde XVing looVe-êWWing
NIOSH-approYed poZered air-pXrif\ing reVpiraWorV eqXipped ZiWh parWicXlaWe êlWerV.

DeconWaminaWion
Perform roXWine cleaning and diVinfecWion procedXreV XVing an EPA-regiVWered, hoVpiWal-grade diVinfecWanW ZiWh emerging Yiral
paWhogenV claim. ProdXcWV ZiWh Emerging Viral PaWhogenV claimV ma\ be foXnd on EPAÍV LiVW Q . FolloZ Whe manXfacWXrerÍV
direcWionV for concenWraWion, conWacW Wime, and care and handling.

ReeYalXaWe cXrrenW proWocolV for cleaning, XVe of PPE, paWienW placemenW, and hand h\giene; Vee SWandard PrecaXWionV _
SecWion IV. For e[ample, high-WoXch VXrfaceV VXch aV paWienW ZaiWing roomV and eqXipmenW preVenW a higher probabiliW\ of
conWaminaWion in Whe Zork area and VhoXld be diVinfecWed freqXenWl\. IncreaVe Whe nXmber of aYailable cleaning VXpplieV,
diVWribXWe Whem WhroXghoXW Whe laboraWor\ and ZaiWing areaV, and encoXrage VWaé Wo clean VXrfaceV and eqXipmenW
freqXenWl\. ReXVable PPE VhoXld be cleaned and diVinfecWed according Wo manXfacWXrer inVWrXcWionV becaXVe noW all
diVinfecWanWV are compaWible, and Vome ma\ degrade Whe PPE.

LaboraWor\ WaVWe ManagemenW
DiVpoVe of VharpV in appropriaWe pXncWXre-reViVWanW conWainerV Wo aXWoclaYe aV infecWioXV ZaVWe. All cXlWXreV, VWockV, reVidXal
VpecimenV, and mpo[ YirXV ZaVWe VhoXld be deconWaminaWed before on-ViWe diVpoVal XVing an approYed meWhod, VXch aV
aXWoclaYing. MaWerialV deconWaminaWed oXWVide Whe immediaWe laboraWor\ VhoXld be placed in a dXrable, leak-proof conWainer
and cloVed for WranVporW from Whe laboraWor\. FolloZ local, regional, VWaWe, naWional, and inWernaWional regXlaWionV for ZaVWe
diVpoVal. SWaWe and local ZaVWe diVpoVal regXlaWionV Yar\; for more informaWion, Vee:

EnYironmenWal ProWecWion Agenc\ RegXlaWionV

SWaWe UniYerVal WaVWe ProgramV in Whe UniWed SWaWeV

U.S. DeparWmenW of TranVporWaWionÍV: Managing Solid WaVWe _ F-2 pageV 94Ê97

NoWice of EnforcemenW DiVcreWion Regarding Mpo[ Medical WaVWe

ReVoXrceV for MoniWoring HealWhcare WorkerV E[poVed Wo Mpo[
VirXV
InfecWion ConWrol: HealWhcare SeWWingV
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Espa³ol | Other Languages

Mpox

Mpox
Mpox Home

Mpox Monitoring and Risk Assessment for Persons
Exposed in the Community
Updated November 25, 2022

This guidance is intended for people who have had mpox exposures in the community.
Guidance for exposures in healthcare settings can be found here: Infection Prevention
and Control of Mpox in Healthcare Settings.

Who should be monitored and for how long?
Anyone with an exposure to people or animals with mpox should monitor their health
or be monitored for signs or symptoms consistent with mpox for 21 days after their last
exposure. Information about human-to-human transmission of monkeypox virus is
described in How it Spreads | Mpox | Poxvirus | CDC.

What to monitor
Monitoring should include assessing the person for signs and symptomsbof mpox, including a thorough skin and mouth (oral)
exam in good lighting. Skin examination can be performed by the person in isolation, a caregiver, or a healthcare provider and
should include examination of the genitals and anus for rash or lesions.

Development of rash, signs, or s\mptoms
During the 21-day monitoring period:

If a rash occurs:
An individual should follow isolation and prevention practicesbuntil (1) the rash can be evaluated by a healthcare
provider, (2) testing is performed, if recommended by their healthcare provider, and (3) results of testing are
available and are negative.

If other signs or symptomsbare present, but there is no rash:
An individual should follow isolation and prevention practices for 5 days after the development of any new sign or
symptom, even if this 5-day period extends beyond the original 21-day monitoring period. If 5 days have passed
without the development of any new sign or symptom and a thorough skin and oral examination reveals no new
skin changes such as rashes or lesions, isolation and prevention practices for mpox can be stopped.

If a new sign or symptombdevelops at any point during the 21-day monitoring period (including during a 5-day
isolation if applicable), then a new 5-day period should begin where the individual follows isolation and prevention
practices.

Isolation and prevention practices can be ended prior to 5 days if a healthcare provider or public health authority believes the
rash, signs, or symptoms are not due to mpox and there is a clear alternative diagnosis made that doesnÍt require isolation.
The decision on when to end symptom monitoring and home isolation, either during the 21-day monitoring period or any 5-
day extension, should be made with input from public health authorities.

https://www.cdc.gov/spanish/
https://wwwn.cdc.gov/pubs/other-languages/
https://www.cdc.gov/poxvirus/mpox/index.html
https://www.cdc.gov/poxvirus/mpox/index.html
https://www.cdc.gov/poxvirus/mpox/index.html
https://www.cdc.gov/poxvirus/mpox/clinicians/infection-control-healthcare.html
https://www.cdc.gov/poxvirus/mpox/clinicians/infection-control-healthcare.html
https://www.cdc.gov/poxvirus/mpox/if-sick/transmission.html
https://www.cdc.gov/poxvirus/mpox/symptoms/index.html
https://www.cdc.gov/poxvirus/mpox/clinicians/infection-control-home.html
https://www.cdc.gov/poxvirus/mpox/symptoms/index.html
https://www.cdc.gov/poxvirus/mpox/clinicians/infection-control-home.html
https://www.cdc.gov/poxvirus/mpox/symptoms/index.html
https://www.cdc.gov/poxvirus/mpox/symptoms/index.html
https://www.cdc.gov/poxvirus/mpox/symptoms/index.html
https://www.cdc.gov/poxvirus/mpox/clinicians/infection-control-home.html
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Activit\ restriction during monitoring
Individuals exposed to monkeypox virus can continue their routine daily activities (e.g., go to work or school) as long as they
do not have signs or symptoms consistent with mpox.

To date, there have been no cases of mpox transmitted by blood transfusion, organ transplantation, or implantation,
transplantation, infusion, or transfer of human cells, tissues, or cellular or tissue-based products (HCT/Ps). As a precaution,
patients with exposures should not donate blood, cells, tissue, breast milk, or semen while they are being monitored for
symptoms. Given the morbidity and mortality among individuals awaiting organ transplantation, persons who have been
exposed, but who are asymptomatic and without evidence of monkeypox virus infection, could be considered for organ
donation following appropriate risk-beneêt considerations.

How to monitor
Decisions on how to monitor exposed persons are at the discretion of public health authorities. In general, the type of
monitoring recommended reëects the risk for transmission, with more active-monitoring approaches used for people who
have had higher-risk exposures. Self-monitoring approaches are usually suìcient for people with exposures that carry a
lesser risk for transmission. Evsen higher-risk exposures may be appropriate for a self-monitoring strategy if public health
authorities determine that it is appropriate. Ultimately, the personÍs exposure risk level, their reliability in reporting signs or
symptoms that might develop, the number of people needing monitoring, time since exposure, and receipt of post exposure
prophylaxis (PEP) are all factors when determining the type of monitoring to be used.

How to monitor people unable to communicate onset of
s\mptoms
Some people may be unable to communicate onset of symptoms, such as newborns, young children, or people with cognitive
disorders. Parents and other caregivers should watch for changes in behavior and temperament that could signal that the
person is experiencing uncomfortable symptoms such as fatigue or headache.

Exposed people do not need to quarantine, but on a case-by-case basis, clinicians or public health oìcials could
consider restricting programs, activities, or events that would pose high risk of transmission to other people (e.g., group
play/education environments).

Decisions about whether to limit activities in people who have been exposed to mpox but are unable to communicate
onset of symptoms should consider the risk of their exposure incident (how likely they are to develop mpox infection)
and the risk that transmission would pose to other people (e.g., immunocompromised family members, young children).

E[posure risk assessment for communit\ settings
Each risk level category in the table below is intended to highlight the need for monitoring and assist with determining the
need for postexposure prophylaxis (PEP). The exposure risk level of any incident may be recategorized to another risk level at
the discretion of the treating clinician or public health authorities due to the unique circumstances of each exposure incident.

Mpox typically spreads through prolonged close, skin-to-skin contact with a person who has mpox, or their contaminated
materials (e.g., clothing, bed sheets). Transmission during quick interactions (e.g., brief conversation), between people in close
proximity has not been reported for any persons with mpox.

There may be settings in which contact tracing is not feasible due to the characteristics of the setting (e.g., level of crowding,
types of interactions occurring). In settings where contact tracing is not feasible, people who spent time in the same area as
someone with mpox should be considered to have intermediate or lower degree of exposure.
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Interim Communit\ E[posure Risk Assessment and
Recommendations
For Monitoring and Postexposure Prophylaxis (PEP) in Individuals Exposed to Mpox Virus in a Community Setting

High DegUee Rf E[SRVXUe

Exposure Characteristics

Contact between an exposed individualÍs broken skin or mucous membranes with the skin lesions or bodily ëuids
from a person with mpox -OR-

Any sexual or intimate contact involving mucous membranes (e.g., kissing, oral-genital, oral-anal, vaginal, or anal sex
(insertive or receptive)) with a person with mpox -OR-

Contact between an exposed individualÍs broken skin or mucous membranes with materials (e.g., linens, clothing,
objects, sex toys) that have contacted the skin lesions or bodily ëuids of a person with mpox (e.g., sharing food,
handling or sharing of linens used by a person with mpox without having been disinfected� or laundered)

Recommendations

Monitoring: Yes

PEP : Recommendedx

IQWeUPediaWe DegUee Rf E[SRVXUe

Exposure Characteristics

Being within 6 feet for a total of 3 hours or more (cumulative) of an unmasked person with mpox without wearing a
surgical mask or respirator -OR-

Contact between an exposed individualÍs intact skin with the skin lesions or bodily ëuids from a person with mpox -
OR-

Contact between an exposed individualÍs intact skin with materials (e.g., linens, clothing, sex toys) that have contacted
the skin lesions or bodily ëuids from a person with mpox without having been disinfected� or laundered -OR-

Contact between an exposed individualÍs clothing with the person with mpoxÍs skin lesions or bodily ëuids, or their
soiled linens or dressings (e.g., during turning, bathing, or assisting with transfer)

Recommendations

Monitoring: Yes

PEP : Informed clinical decision making recommended on an individual basis to determine if the beneêts of PEP
outweigh the risks

x

LRZeU DegUee Rf E[SRVXUe

Exposure Characteristics

Entry into the living space of a person with mpox (regardless of whether the person with mpox is present), and in the
absence of any exposures above

Recommendations

saguna verma

saguna verma

saguna verma

saguna verma

saguna verma
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Monitoring: Yes

PEP : Nonex

NR RiVk Rf E[SRVXUe

Recommendations

Monitoring: No

PEP :bNone

Exposure Characteristics

No contact with the person with mpox, their potentially infectious contaminated materials, nor entry into their living
space

x

x JYNNEOS and ACAM2000 are available for PEP

� Disinfection using a disinfectant registered with the U.S. Environmental Protection Agency (EPA), such as those with an
emerging viral pathogens claim found on EPAÍs List Q

Factors that may increase the risk of mpox transmission include (but are not limited to): the person with mpox had
clothes that were soiled with bodily ëuids or secretions (e.g., discharge, skin lesion crusts or scabs on clothes) or was
coughing while not wearing a mask or respirator, or the exposed individual is not previously vaccinated against smallpox
or mpox. People who may be at increased risk for severe disease include (but are not limited to): young children (<1 year
of age), individuals who are pregnant or immunocompromised, and individuals with a history of atopic dermatitis or
eczema.

ċ

Last Reviewed: November 25, 2022

https://www.epa.gov/pesticide-registration/disinfectants-emerging-viral-pathogens-evps-list-q
https://www.epa.gov/pesticide-registration/disinfectants-emerging-viral-pathogens-evps-list-q
https://www.epa.gov/pesticide-registration/disinfectants-emerging-viral-pathogens-evps-list-q
https://www.epa.gov/pesticide-registration/disinfectants-emerging-viral-pathogens-evps-list-q
saguna verma

saguna verma
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NR-58622  MRQNH\SR[ VLUXV, KMPXV/USA/MA001/2022 (LLQHaJH B.1, COadH IIb)
(Viruses)

PULcH: AOO BEI RHVRXUcHV SURdXcWV
aUH SURYLdHd
aW QR cRVW WR UHJLVWHUHd
UHVHaUcKHUV.

DeVcUiSWiRQ: hMPXV/USA/MA001/2022 (Lineage B.1, Clade IIb)

OUgaQiVm: Monke\po[ Virus

BiRVafeW\ LeYel: 3

AYailabiliW\ SWaWXV: In Stock

SWRUe aW: -60�C or colder

CRQWUibXWRU: CDC

CRmmeQWV: Quantit\ limit per order for this item is 1. This item can be ordered twice a \ear. Orders over this limit will be
sent to NIAID for approval before shipment.

Monke\po[ virus, hMPXV/USA/MA001/2022 was isolated from a human in Massachusetts, USA in Ma\ of
2022, during an outbreak of monke\po[.

Monke\po[ virus, hMPXV/USA/MA001/2022 belongs to Clade IIb (previousl\ west African clade) and
lineage B.1. The complete genome of monke\po[ virus, hMPXV/USA/MA001/2022 has been sequenced
(GenBank: ON563414.3 and GISAID: EPI_ISL_13052289).

Each vial contains appro[imatel\ 0.5 mL of cell l\sate and supernatant from CeUcoSiWhecXV aeWhioSV kidne\
epithelial cells (BSC-40; ATCC  CRL-2761�) infected with monke\po[ virus, hMPXV/USA/MA001/2022.

Additional information and tools are available at the Bacterial and Viral Bioinformatics Resource Center
(BV-BRC).

The MATERIAL caQ be XVed fRU aQ\ legiWimaWe SXUSRVe UeTXiUed WR UaSidl\ SUeYeQW, deWecW, SUeSaUe
fRU, aQd UeVSRQd WR, Whe VSUead RU WUaQVmiVViRQ Rf MPXV, aQd WR iQclXde XVe aQd VhaUiQg Rf Whe
MATERIAL iQ cRQjXQcWiRQ ZiWh RWheU SXblic healWh iQVWiWXWiRQV aQd like SaUWQeUV.

CiWaWiRQV: Acknowledgment for publications should read ³The following reagent was deposited b\ the Centers for
Disease Control and Prevention and obtained through BEI Resources, NIAID, NIH: Monke\po[ Virus,
hMPXV/USA/MA001/2022 (Lineage B.1, Clade IIb), NR-58622.´

CeUWificaWe Rf AQal\ViV b\ LRW

A77ACHMEN76

 PURdXcW IQfRUmaWiRQ SheeW

PERMI76

For a list of permits that ma\ be required for shipping this product
and to set the permit information preferences; please select a
countr\ from the drop down below.
Countr\ :  8SA

If shipping to the U.S. State of Hawaii, \ou must provide either
an import permit or documentation stating that an import permitClick to read more

KNO:LEDGE BA6E

How much do the reagents cost?
How are viruses propagated at BEI Resources?

Is the passage histor\ available for viruses?

All compliant version documentation requests will be addressed
within two business da\s of receipt.
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Product Information Sheet for NR-58622

Monkeypox Virus, hMPXV/USA/MA001/ 
2022 (Lineage B.1, Clade IIb) 
 

Catalog No. NR-58622 
This reagent is the property of the U.S. Government. 
 

For research use only.  Not for use in humans. 
 

Contributor: 
Centers for Disease Control and Prevention, Atlanta, Georgia, 
USA 
 

Manufacturer: 
The University of Texas Medical Branch, Galveston, Texas, 
USA 
 

Product Description: 
Virus Classification:  Poxviridae, Orthopoxvirus 
Species:  Monkeypox virus 
Strain/Isolate:  hMPXV/USA/MA001/2022 
Original Source:  Monkeypox virus, hMPXV/USA/MA001/2022 

was isolated from a human in Massachusetts, USA in May 
of 2022, during an outbreak of monkeypox.1

Comments:  Monkeypox virus, hMPXV/USA/MA001/2022 
belongs to Clade IIb (previously west African clade) and 
lineage B.1.2  The complete genome of monkeypox virus, 
hMPXV/USA/MA001/2022 has been sequenced (GenBank:  
ON563414.3 and GISAID:  EPI_ISL_13052289). 

 

Material Provided: 
Each vial contains approximately 0.5 mL of cell lysate and 
supernatant from Cercopithecus aethiops kidney epithelial 
cells (BSC-40; ATCC® CRL-2761™) infected with monkeypox 
virus, hMPXV/USA/MA001/2022. 
 
Note:  If homogeneity is required for your intended use, please 

purify prior to initiating work. 
 

Packaging/Storage: 
NR-58622 was packaged aseptically in screw-capped plastic 
cryovials.  The product is provided frozen and should be stored 
at -60°C or colder immediately upon arrival.  For long-term 
storage, the vapor phase of a liquid nitrogen freezer is 
recommended.  Freeze-thaw cycles should be avoided. 
 

Growth Conditions: 
Host:  Cercopithecus aethiops kidney epithelial cells (BSC-40; 

ATCC® CRL-2761™) 
Growth Medium:  Eagle’s Minimum Essential Medium (EMEM; 

HyClone) supplemented with 2% fetal bovine serum (FBS; 
Gibco) and 1% penicillin/streptomycin solution, or 
equivalents 

Infection:  Cells should be 70% to 80% confluent 
Incubation:  3 to 5 days at 37°C 
Cytopathic Effect:  Cell rounding and sloughing 
 

Citation: 
Acknowledgment for publications should read “The following 
reagent was deposited by the Centers for Disease Control and 
Prevention and obtained through BEI Resources, NIAID, NIH:  
Monkeypox Virus, hMPXV/USA/MA001/2022 (Lineage B.1, 
Clade IIb), NR-58622.” 

Biosafety Level:  3 
Appropriate safety procedures should always be used with this 
material.  Laboratory safety is discussed in the following 
publication:  U.S. Department of Health and Human Services, 
Public Health Service, Centers for Disease Control and 
Prevention, and National Institutes of Health. Biosafety in 
Microbiological and Biomedical Laboratories. 6th ed. 
Washington, DC: U.S. Government Printing Office, 2020; see 
www.cdc.gov/biosafety/publications/bmbl5/index.htm. 
 

Disclaimers: 
You are authorized to use this product for research use only.  
It is not intended for human use. 
 
Use of this product is subject to the terms and conditions of 
the BEI Resources Material Transfer Agreement (MTA).  The 
MTA is available on our Web site at www.beiresources.org. 
 
While BEI Resources uses reasonable efforts to include 
accurate and up-to-date information on this product sheet, 
neither ATCC® nor the U.S. Government makes any 
warranties or representations as to its accuracy.  Citations 
from scientific literature and patents are provided for 
informational purposes only.  Neither ATCC® nor the U.S. 
Government warrants that such information has been 
confirmed to be accurate. 
 
This product is sent with the condition that you are responsible 
for its safe storage, handling, use, and disposal.  ATCC® and 
the U.S. Government are not liable for any damages or injuries 
arising from receipt and/or use of this product.  While 
reasonable effort is made to ensure the authenticity and 
reliability of materials on deposit, the U.S. Government, 
ATCC®, their suppliers, and contributors to BEI Resources are 
not liable for damages arising from the misidentification or 
misrepresentation of products. 
 

Use Restrictions: 
The MATERIAL can be used for any legitimate purpose 
required to rapidly prevent, detect, prepare for, and respond 
to, the spread or transmission of MPXV, and to include use 
and sharing of the MATERIAL in conjunction with other public 
health institutions and like partners. 
 

References: 
1. GenBank 
2. GISAID 
 
ATCC® is a trademark of the American Type Culture 
Collection. 
 

BEI Resources E-mail:  contact@beiresources.org 
www.beiresources.org     Tel:  800-359-7370 
             Fax:  703-365-2898 

  
© 2022 American Type Culture Collection (ATCC).  All rights reserved.  NR-58622_27JUL2022 
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