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PROFESSIONAL SUMMARY

| am interested in emerging and re-emerging viral infections, how they evolve and how they
manipulate infected cells. Specific research areas include how persistent infections in
immunosuppressed individuals lead to viral evolution.

EXPERIENCE

Associate Professor and Principal Investigator/Faculty at the Africa Health Research
Institute and University of KwaZulu-Natal (12/2012 — present).

Max Planck Research Group Leader (seconded to Africa Health Research Institute), Max
Planck Institute for Infection Biology in Berlin, Germany (12/2012 — 7/2020).

Associate Member at the Centre for the AIDS Programme of Research in South Africa
(7/2020 — present).

The initial core support for my laboratory came from a position and associated funding with
the Max Planck Society. | was successfully awarded two competitive renewals of the Max
Planck Research Group Leader position, the maximum allowed. Funding from the position as
well as grants from the NIH, the Bill and Melinda Gates Foundation, Wellcome Trust and
others, allowed me to set up and run a research program combining mechanistic science and
cohort based human immunology studies at the Africa Health Research Institute (AHRI,
formerly K-RITH). | oversaw lab direction and re-directed funding to pivot to Covid-19 work.

MAJOR RECENT ACCOMPLISHMENTS
Covid-19 advances

* First laboratory globally to report on the escape of the Omicron variant from vaccine mediated
immunity and isolate live Omicron BA.1.

* First to isolate the live Beta variant and Omicron BA.2.86 subvariant and among the first to
report on the Beta and BA.2.86.

* First to report on SARS-CoV-2 evolution of immune escape from neutralizing antibodies in
an individual immunosuppressed because of advanced HIV disease, a possible mechanism
for how SARS-CoV-2 variants evolved.

HIV and TB advances

» Showed the role of aggregation of Mycobacterium tuberculosis bacilli in defeating
macrophage defenses.

* Using novel methodology, showed that the HIV reservoir in the brain (as detected in the CSF)
in the face of ART may be in T cells.

Other contributions

» Advisor to the South African Government as part of the Technical Working Group on
Vaccines.

* Led a consortium of 36 investigators in KwaZulu-Natal, South Africa (the COMMIT-KZN
Team) to drive forward Covid-19 research in the province.



* Increased research visibility on international media by multiple interviews.
EDUCATION AND TRAINING

Postdoctoral Fellow, Laboratory of David Baltimore, Biology Division, The California Institute
of Technology, Los Angeles, CA (1/2007 — 12/2012).

Postdoctoral Fellow, Laboratory of Uri Alon, Department of Molecular Cell Biology, The
Weizmann Institute of Science, Rehovot, Israel (9/2006 — 1/2007).

Ph.D. in Systems Biology, Department of Molecular Cell Biology, The Weizmann Institute of
Science, Rehovot, Israel. Advisor: Uri Alon. Completed 9/2006.

M.Sc. in Cancer Biology, Department of Molecular Cell Biology, The Weizmann Institute of
Science, Rehovot, Israel. Advisor: Varda Rotter. Completed 6/2000.

B.Sc. in Zoology, University of Toronto, Toronto, Canada. Completed 6/1996.
MENTORING ACTIVITIES

* Primary supervisor for and successful graduation of 7 PhD students and 1 MSc student.
» Two of the PhD students were lead authors on Nature papers.

EDITORIAL AND OTHER EXPERIENCE

» Wellcome Trust Discovery Award Panel member (2023 — present).

» Reviewing Editor, eLife (2021 — present).

* Member, U.S.-SA Collaborative Biomedical Research Program study section ZRG1 AARR-
A52 (2019) and Special Emphasis Panel/Scientific Review Group 2020/05 HCAC (2020).

* Organized the First Max Planck Workshop on HIV Reservoirs and Evolution in St. Lucia,
South Africa (2019).

 Organized the First South African Workshop on SARS-CoV-2 Variants and Evolution in St.
Lucia, South Africa (2022).

* Ad hoc reviewer for NEJM, Science, Nature Communications, Elife, mBio, amfAR Krim
Fellowships, MBE, JID, PNAS, Wellcome Trust Henry Dale Fellowships, JAC, German Israeli
Foundation grants, Nature Medicine, PLoS Comp Biol., JTM, and others.

AWARDS and HONORS

« John F. Kennedy Prize of the Weizmann Institute of Science (2006).
» European Molecular Biology Organization Fellowship (2006).

* Human Frontier Science Program Fellowship (2007).

* Human Frontier Science Program Career Development Award (2013).

PUBLICATIONS

1 Karim, F., Riou, C., Bernstein, M., Jule, Z., Lustig, G., van Graan, S., Keeton, R. S.,
Upton, J. L., Ganga, Y., Khan, K., Reedoy, K., Mazibuko, M., Govender, K., Thambu, K.,

Ngcobo, N., Venter, E., Makhado, Z., Hanekom, W., von Gottberg, A., Hoque, M., Karim, Q.
A., Abdool Karim, S. S., Manickchund, N., Magula, N., Gosnell, B. |., Lessells, R. J., Moore,



P. L., Burgers, W. A., de Oliveira, T., Moosa, M. S. & Sigal, A. Clearance of persistent SARS-
CoV-2 associates with increased neutralizing antibodies in advanced HIV disease post-ART
initiation. Nat Commun 15, 2360 (2024). PMC10943233. 10.1038/s41467-024-46673-2

2 Lustig, G., Ganga, Y., Rodel, H. E., Tegally, H., Khairallah, A., Jackson, L., Cele, S.,
Khan, K., Jule, Z., Reedoy, K., Karim, F., Bernstein, M., Ndung'u, T., Moosa, M.-Y. S.,
Archary, D., de Oliveira, T., Lessells, R., Neher, R. A., Abdool Karim, S. S. & Sigal, A. SARS-
CoV-2 infection in immunosuppression evolves sub-lineages which independently
accumulate neutralization escape mutations. Virus Evolution (2023). 10.1093/ve/vead075

3 Khan, K., Lustig, G., Rémer, C., Reedoy, K., Jule, Z., Karim, F., Ganga, Y., Bernstein,
M., Baig, Z., Jackson, L., Mahlangu, B., Mnguni, A., Nzimande, A., Stock, N., Kekana, D.,
Ntozini, B., van Deventer, C., Marshall, T., Manickchund, N., Gosnell, B. I., Lessells, R. J.,
Karim, Q. A., Abdool Karim, S. S., Moosa, M. S., de Oliveira, T., von Gottberg, A., Wolter, N.,
Neher, R. A. & Sigal, A. Evolution and neutralization escape of the SARS-CoV-2 BA.2.86
subvariant. Nat Commun 14, 8078 (2023). PMC10700484. 10.1038/s41467-023-43703-3

4 Tomasicchio, M., Jaumdally, S., Wilson, L., Kotze, A., Semple, L., Meier, S., Pooran,
A., Esmail, A., Pillay, K., Roberts, R., Kriel, R., Meldau, R., Oelofse, S., Mandviwala, C.,
Burns, J., Londt, R., Davids, M., van der Merwe, C., Roomaney, A., Kihn, L., Perumal, T.,
Scott, A. J., Hale, M. J., Balllie, V., Mahtab, S., Williamson, C., Joseph, R., Sigal, A.,
Joubert, |., Piercy, J., Thomson, D., Fredericks, D. L., Miller, M. G., Nunes, M. C., Madhi, S.
A. & Dheda, K. SARS-CoV-2 Viral Replication Persists in the Human Lung for Several
Weeks after Symptom Onset. Am J Respir Crit Care Med (2024). 10.1164/rccm.202308-
14380C

5 Ng'uni, T. L., Musale, V., Nkosi, T., Mandolo, J., Mvula, M., Michelo, C., Karim, F.,
Moosa, M. Y. S., Khan, K., Jambo, K. C., Hanekom, W., Sigal, A., Kilembe, W. & Ndhlovu, Z.
M. Low pre-existing endemic human coronavirus (HCoV-NL63)-specific T cell frequencies
are associated with impaired SARS-CoV-2-specific T cell responses in people living with
HIV. Frontiers in Immunology 14 (2024). 10.3389/fimmu.2023.1291048

6 Tan, C. W., Zhu, F., Chia, W. N., Young, B. E., Yeoh, A. Y. Y., Althaus, T., Yung, C. F.,,
Yap, W. C,, Lim, B. L., Chen, M. |. C., Zhang, J., Mah, Y. Y., Voiglio, E., Sigal, A., Huo, J.,
Xu, S., Tan, Y. J., Lam, K.-P., Lye, D. & Wang, L.-F. Distinctive serotypes of SARS-related
coronaviruses defined by convalescent sera from unvaccinated individuals. hLife (2023).
https://doi.org/10.1016/j.hlife.2023.07.002

7 Sigal, A. Boosting in the age of Omicron. Elife 12 (2023). PMC10110234.
10.7554/eLife.87358



8 Naicker, N., Rodel, H., Perumal, R., Ganga, Y., Bernstein, M., Benede, N., Abdool
Karim, S., Padayacthi, N., Sigal, A. & Naidoo, K. Metformin Increases Cell Viability and
Regulates Pro-Inflammatory Response to Mtb. Infect Drug Resist 16, 3629-3638 (2023).
PMC10257915. 10.2147/idr.S401403

9 Krause, R. G. E., Moyo-Gwete, T., Richardson, S. |., Makhado, Z., Manamela, N. P,,
Hermanus, T., Mkhize, N. N., Keeton, R., Benede, N., Mennen, M., Skelem, S., Karim, F.,
Khan, K., Riou, C., Ntusi, N. A. B., Goga, A., Gray, G., Hanekom, W., Garrett, N., Bekker, L.
G., Groll, A., Sigal, A., Moore, P. L., Burgers, W. A. & Leslie, A. Infection pre-Ad26.COV2.S-
vaccination primes greater class switching and reduced CXCRS5 expression by SARS-CoV-
2-specific memory B cells. NPJ Vaccines 8, 119 (2023). PMC10423246. 10.1038/s41541-
023-00724-9

10 Kaufmann, S. H. E., Sigal, A., Sawitzki, B. & Sher, A. Editorial: The Covid-19 and TB
syndemic: differences and similarities. Front Immunol 14, 1340231 (2023). PMC10716789.
10.3389/fimmu.2023.1340231

11 Hysenaj, L., Little, S., Kulhanek, K., Magnen, M., Bahl, K., Gbenedio, O. M., Prinz,
M., Rodriguez, L., Andersen, C., Rao, A. A, Shen, A,, Lone, J. C., Lupin-dimenez, L. C.,
Bonser, L. R., Serwas, N. K., Mick, E., Khalid, M. M., Taha, T. Y., Kumar, R., Li, J. Z., Ding, V.
W., Matsumoto, S., Maishan, M., Sreekumar, B., Simoneau, C., Nazarenko, |., Tomlinson, M.
G., Khan, K., von Gottberg, A., Sigal, A., Looney, M. R., Fragiadakis, G. K., Jablons, D. M.,
Langelier, C. R., Matthay, M., Krummel, M., Erle, D. J., Combes, A. J., Sil, A., Ott, M., Kratz,
J. R. & Roose, J. P. SARS-CoV-2 infection of airway organoids reveals conserved use of
Tetraspanin-8 by Ancestral, Delta, and Omicron variants. Stem Cell Reports 18, 636-653
(2023). PMC9948283. 10.1016/j.stemcr.2023.01.011

12 Hwa, S. H., Snyman, J., Bernstein, M., Ganga, Y., Cele, S., Muema, D., Tan, C. W.,
Khan, K., Karim, F., Hanekom, W., Bernstein, L., Kaufmann, S. H. E., Wang, L. F., Ndung'u,
T. & Sigal, A. Association Between Human Immunodeficiency Virus Viremia and
Compromised Neutralization of Severe Acute Respiratory Syndrome Coronavirus 2 Beta
Variant. J Infect Dis 227, 211-220 (2023). PMC9452105. 10.1093/infdis/jiac343

13 Hao, L., Hsiang, T. Y., Dalmat, R. R., Ireton, R., Morton, J. F., Stokes, C., Netland, J.,
Hale, M., Thouvenel, C., Wald, A., Franko, N. M., Huden, K., Chu, H. Y., Sigal, A.,
Greninger, A. L., Tilles, S., Barrett, L. K., Van Voorhis, W. C., Munt, J., Scobey, T., Baric, R.
S., Rawlings, D. J., Pepper, M., Drain, P. K. & Gale, M., Jr. Dynamics of SARS-CoV-2 VOC
Neutralization and Novel mAb Reveal Protection against Omicron. Viruses 15 (2023).
PMC9965505. 10.3390/v15020530

14 Allué-Guardia, A., Torrelles, J. B. & Sigal, A. Tuberculosis and COVID-19 in the
elderly: factors driving a higher burden of disease. Front Immunol 14, 1250198 (2023).
PMC10569613. 10.3389/fimmu.2023.1250198



15 Wells, G., Glasgow, J. N., Nargan, K., Lumamba, K., Madansein, R., Maharaj, K.,
Perumal, L. Y., Matthew, M., Hunter, R. L., Pacl, H., Peabody Lever, J. E., Stanford, D. D.,
Singh, S. P., Bajpai, P., Manne, U., Benson, P. V., Rowe, S. M., le Roux, S., Sigal, A.,
Tshibalanganda, M., Wells, C., du Plessis, A., Msimang, M., Naidoo, T. & Steyn, A. J. C. A
high-resolution 3D atlas of the spectrum of tuberculous and COVID-19 lung lesions. EMBO
Mol Med, 16283 (2022). 10.15252/emmm.202216283

16 Tan, C. W., Chia, W. N., Zhu, F., Young, B. E., Chantasrisawad, N., Hwa, S. H., Yeoh,
A.Y., Lim,B. L, Yap, W. C., Pada, S., Tan, S. Y., Jantarabenjakul, W., Toh, L. K., Chen, S.,
Zhang, J., Mah, Y. Y., Chen, V. C., Chen, M. |., Wacharapluesadee, S., Sigal, A.,
Putcharoen, O., Lye, D. C. & Wang, L. F. SARS-CoV-2 Omicron variant emerged under
immune selection. Nat Microbiol (2022). 10.1038/s41564-022-01246-1

17 Sigal, A., Milo, R. & Jassat, W. Estimating disease severity of Omicron and Delta
SARS-CoV-2 infections. Nat Rev Immunol 22, 267-269 (2022). PMC9002222.
10.1038/s41577-022-00720-5

18 Sigal, A. Milder disease with Omicron: is it the virus or the pre-existing immunity?
Nat Rev Immunol 22, 69-71 (2022). 10.1038/s41577-022-00678-4

19 Scheepers, C., Everatt, J., Amoako, D. G., Tegally, H., Wibmer, C. K., Mnguni, A.,
Ismail, A., Mahlangu, B., Lambson, B. E., Martin, D. P., Wilkinson, E., San, J. E., Giandhari,
J., Manamela, N., Ntuli, N., Kgagudi, P., Cele, S., Richardson, S. I., Pillay, S., Mohale, T.,
Ramphal, U., Naidoo, Y., Khumalo, Z. T., Kwatra, G., Gray, G., Bekker, L. G., Madhi, S. A,
Baillie, V., Van Voorhis, W. C., Treurnicht, F. K., Venter, M., Mlisana, K., Wolter, N., Sigal, A.,
Williamson, C., Hsiao, N. Y., Msomi, N., Maponga, T., Preiser, W., Makatini, Z., Lessells, R.,
Moore, P. L., de Oliveira, T., von Gottberg, A. & Bhiman, J. N. Emergence and phenotypic
characterization of the global SARS-CoV-2 C.1.2 lineage. Nat Commun 13, 1976 (2022).
PMC8993834. 10.1038/s41467-022-29579-9

20 Reuschl, A. K., Mesner, D., Shivkumar, M., Whelan, M. V. X., Pallett, L. J., Guerra-
Assuncao, J. A., Madansein, R., Dullabh, K. J., Sigal, A., Thornhill, J. P., Herrera, C., Fidler,
S., Noursadeghi, M., Maini, M. K. & Jolly, C. HIV-1 Vpr drives a tissue residency-like
phenotype during selective infection of resting memory T cells. Cell Rep 39, 110650 (2022).
10.1016/j.celrep.2022.110650

21 Nkosi, T., Chasara, C., Papadopoulos, A. O., Nguni, T. L., Karim, F., Moosa, M. S.,
Gazy, I., Jambo, K., Hanekom, W., Sigal, A. & Ndhlovu, Z. M. Unsuppressed HIV infection
impairs T cell responses to SARS-CoV-2 infection and abrogates T cell cross-recognition.
Elife 11 (2022). PMC9355563. 10.7554/eLife.78374



22 Meng, B., Abdullahi, A., Ferreira, |., Goonawardane, N., Saito, A., Kimura, I.,
Yamasoba, D., Gerber, P. P., Fatihi, S., Rathore, S., Zepeda, S. K., Papa, G., Kemp, S. A,,
Ikeda, T., Toyoda, M., Tan, T. S., Kuramochi, J., Mitsunaga, S., Ueno, T., Shirakawa, K.,
Takaori-Kondo, A., Brevini, T., Mallery, D. L., Charles, O. J., Bowen, J. E., Joshi, A., Walls, A.
C., Jackson, L., Martin, D., Smith, K. G. C., Bradley, J., Briggs, J. A. G., Choi, J., Madissoon,
E., Meyer, K. B., Micochova, P., Ceron-Gutierrez, L., Doffinger, R., Teichmann, S. A., Fisher,
A. J., Pizzuto, M. S., de Marco, A., Corti, D., Hosmillo, M., Lee, J. H., James, L. C., Thukral,
L., Veesler, D., Sigal, A., Sampaziotis, F., Goodfellow, I. G., Matheson, N. J., Sato, K. &
Gupta, R. K. Altered TMPRSS2 usage by SARS-CoV-2 Omicron impacts infectivity and
fusogenicity. Nature 603, 706-714 (2022). PMC8942856. 10.1038/s41586-022-04474-x

23 Martin, D. P., Lytras, S., Lucaci, A. G., Maier, W., Griining, B., Shank, S. D., Weaver,
S., MacLean, O. A, Orton, R. J., Lemey, P., Boni, M. F., Tegally, H., Harkins, G. W.,
Scheepers, C., Bhiman, J. N., Everatt, J., Amoako, D. G., San, J. E., Giandhari, J., Sigal, A.,
Williamson, C., Hsiao, N. Y., von Gottberg, A., De Klerk, A., Shafer, R. W., Robertson, D. L.,
Wilkinson, R. J., Sewell, B. T., Lessells, R., Nekrutenko, A., Greaney, A. J., Starr, T. N.,
Bloom, J. D., Murrell, B., Wilkinson, E., Gupta, R. K., de Oliveira, T. & Kosakovsky Pond, S.
L. Selection Analysis Identifies Clusters of Unusual Mutational Changes in Omicron Lineage
BA.1 That Likely Impact Spike Function. Mol Biol Evol 39 (2022). PMC9037384.
10.1093/molbev/msac061

24 Krause, R., Snyman, J., Shi-Hsia, H., Muema, D., Karim, F., Ganga, Y., Ngoepe, A,
Zungu, Y., Gazy, l., Bernstein, M., Khan, K., Mazibuko, M., Mthabela, N., Ramijit, D., Limbo,
0., Jardine, J., Sok, D., Wilson, I. A., Hanekom, W., Sigal, A., Klgverpris, H., Ndung'u, T. &
Leslie, A. HIV skews the SARS-CoV-2 B cell response toward an extrafollicular maturation
pathway. Elife 11 (2022). 10.7554/eLife.79924

25 Khan, K., Karim, F., Ganga, Y., Bernstein, M., Jule, Z., Reedoy, K., Cele, S., Lustig,
G., Amoako, D., Wolter, N., Samsunder, N., Sivro, A., San, J. E., Giandhari, J., Tegally, H.,
Pillay, S., Naidoo, Y., Mazibuko, M., Miya, Y., Ngcobo, N., Manickchund, N., Magula, N.,
Karim, Q. A., von Gottberg, A., Abdool Karim, S. S., Hanekom, W., Gosnell, B. I., Lessells, R.
J., de Oliveira, T., Moosa, M. S. & Sigal, A. Omicron BA.4/BA.5 escape neutralizing
immunity elicited by BA.1 infection. Nat Commun 13, 4686 (2022). PMC9364294.
10.1038/s41467-022-32396-9

26 Khan, K., Karim, F., Cele, S., Reedoy, K., San, J. E., Lustig, G., Tegally, H.,
Rosenberg, Y., Bernstein, M., Jule, Z., Ganga, Y., Ngcobo, N., Mazibuko, M., Mthabela, N.,
Mhlane, Z., Mbatha, N., Miya, Y., Giandhari, J., Ramphal, Y., Naidoo, T., Sivro, A.,
Samsunder, N., Kharsany, A. B. M., Amoako, D., Bhiman, J. N., Manickchund, N., Abdool
Karim, Q., Magula, N., Abdool Karim, S. S., Gray, G., Hanekom, W., von Gottberg, A., Milo,
R., Gosnell, B. |, Lessells, R. J., Moore, P. L., de Oliveira, T., Moosa, M. S. & Sigal, A.
Omicron infection enhances Delta antibody immunity in vaccinated persons. Nature 607,
356-359 (2022). PMC9279144. 10.1038/s41586-022-04830-x



27 Keeton, R., Tincho, M. B., Ngomti, A., Baguma, R., Benede, N., Suzuki, A., Khan, K,
Cele, S., Bernstein, M., Karim, F., Madzorera, S. V., Moyo-Gwete, T., Mennen, M., Skelem,
S., Adriaanse, M., Mutithu, D., Aremu, O., Stek, C., du Bruyn, E., Van Der Mescht, M. A., de
Beer, Z., de Villiers, T. R., Bodenstein, A., van den Berg, G., Mendes, A., Strydom, A.,
Venter, M., Giandhari, J., Naidoo, Y., Pillay, S., Tegally, H., Grifoni, A., Weiskopf, D., Sette,
A., Wilkinson, R. J., de Oliveira, T., Bekker, L. G., Gray, G., Ueckermann, V., Rossouw, T.,
Boswell, M. T., Bhiman, J. N., Moore, P. L., Sigal, A., Ntusi, N. A. B., Burgers, W. A. & Riou,
C. T cell responses to SARS-CoV-2 spike cross-recognize Omicron. Nature 603, 488-492
(2022). PMC8930768. 10.1038/s41586-022-04460-3

28 Greaney, A. J., Starr, T. N, Eguia, R. T,, Loes, A. N., Khan, K., Karim, F., Cele, S.,
Bowen, J. E., Logue, J. K., Corti, D., Veesler, D., Chu, H. Y., Sigal, A. & Bloom, J. D. A
SARS-CoV-2 variant elicits an antibody response with a shifted immunodominance
hierarchy. PLoS Pathog 18, e1010248 (2022). PMC8856557. 10.1371/journal.ppat.1010248

29 Greaney, A. J., Equia, R. T., Starr, T. N,, Khan, K., Franko, N., Logue, J. K., Lord, S.

M., Speake, C., Chu, H. Y., Sigal, A. & Bloom, J. D. The SARS-CoV-2 Delta variant induces
an antibody response largely focused on class 1 and 2 antibody epitopes. PLoS Pathog 18,
1010592 (2022). PMC9275729. 10.1371/journal.ppat.1010592

30 Cele, S., Karim, F., Lustig, G., San, J. E., Hermanus, T., Tegally, H., Snyman, J.,
Moyo-Gwete, T., Wilkinson, E., Bernstein, M., Khan, K., Hwa, S. H., Tilles, S. W., Singh, L.,
Giandhari, J., Mthabela, N., Mazibuko, M., Ganga, Y., Gosnell, B. |., Karim, S. S. A,,
Hanekom, W., Van Voorhis, W. C., Ndung'u, T., Lessells, R. J., Moore, P. L., Moosa, M. S.,
de Oliveira, T. & Sigal, A. SARS-CoV-2 prolonged infection during advanced HIV disease
evolves extensive immune escape. Cell Host Microbe 30, 154-162.e155 (2022).
PMC8758318. 10.1016/j.chom.2022.01.005

31 Cele, S., Jackson, L., Khoury, D. S., Khan, K., Moyo-Gwete, T., Tegally, H., San, J.
E., Cromer, D., Scheepers, C., Amoako, D. G., Karim, F., Bernstein, M., Lustig, G., Archary,
D., Smith, M., Ganga, Y., Jule, Z., Reedoy, K., Hwa, S. H., Giandhari, J., Blackburn, J. M.,
Gosnell, B. I., Abdool Karim, S. S., Hanekom, W., von Gottberg, A., Bhiman, J. N., Lessells,
R. J., Moosa, M. S., Davenport, M. P., de Oliveira, T., Moore, P. L. & Sigal, A. Omicron
extensively but incompletely escapes Pfizer BNT162b2 neutralization. Nature 602, 654-656
(2022). PMC8866126. 10.1038/s41586-021-04387-1

32 Tegally, H., Wilkinson, E., Lessells, R. J., Giandhari, J., Pillay, S., Msomi, N., Mlisana,
K., Bhiman, J. N., von Gottberg, A., Walaza, S., Fonseca, V., Allam, M., Ismail, A., Glass, A.
J., Engelbrecht, S., Van Zyl, G., Preiser, W., Williamson, C., Petruccione, F., Sigal, A., Gazy,
|., Hardie, D., Hsiao, N. Y., Martin, D., York, D., Goedhals, D., San, E. J., Giovanetti, M.,
Lourenco, J., Alcantara, L. C. J. & de Oliveira, T. Sixteen novel lineages of SARS-CoV-2 in
South Africa. Nat Med 27, 440-446 (2021). 10.1038/s41591-021-01255-3



33 Tegally, H., Wilkinson, E., Giovanetti, M., Iranzadeh, A., Fonseca, V., Giandhari, J.,
Doolabh, D., Pillay, S., San, E. J., Msomi, N., Mlisana, K., von Gottberg, A., Walaza, S.,
Allam, M., Ismail, A., Mohale, T., Glass, A. J., Engelbrecht, S., Van Zyl, G., Preiser, W.,
Petruccione, F., Sigal, A., Hardie, D., Marais, G., Hsiao, N. Y., Korsman, S., Davies, M. A,,
Tyers, L., Mudau, I., York, D., Maslo, C., Goedhals, D., Abrahams, S., Laguda-Akingba, O.,
Alisoltani-Dehkordi, A., Godzik, A., Wibmer, C. K., Sewell, B. T., Lourenco, J., Alcantara, L.
C. J., Kosakovsky Pond, S. L., Weaver, S., Martin, D., Lessells, R. J., Bhiman, J. N.,
Williamson, C. & de Oliveira, T. Detection of a SARS-CoV-2 variant of concern in South
Africa. Nature 592, 438-443 (2021). 10.1038/s41586-021-03402-9

34 Snyman, J., Hwa, S. H., Krause, R., Muema, D., Reddy, T., Ganga, Y., Karim, F.,
Leslie, A., Sigal, A. & Ndung'u, T. Similar antibody responses against SARS-CoV-2 in HIV
uninfected and infected individuals on antiretroviral therapy during the first South African
infection wave. Clin Infect Dis (2021). PMC8522359. 10.1093/cid/ciab758

35 Skelly, D. T., Harding, A. C., Gilbert-Jaramillo, J., Knight, M. L., Longet, S., Brown, A,,
Adele, S., Adland, E., Brown, H., Medawar Laboratory, T., Tipton, T., Stafford, L., Mentzer, A.
J., Johnson, S. A., Amini, A., Group, O. C., Tan, T. K., Schimanski, L., Huang, K. A., Rijal, P.,
Group, P. S., Group, C. M. P.-C., Frater, J., Goulder, P., Conlon, C. P., Jeffery, K., Dold, C.,
Pollard, A. J., Sigal, A., de Oliveira, T., Townsend, A. R., Klenerman, P., Dunachie, S. J.,
Barnes, E., Carroll, M. W. & James, W. S. Two doses of SARS-CoV-2 vaccination induce
robust immune responses to emerging SARS-CoV-2 variants of concern. Nat Commun 12,
5061 (2021). PMC8371089. 10.1038/s41467-021-25167-5

36 Rodel, H. E., Ferreira, ., Ziegler, C. G. K., Ganga, Y., Bernstein, M., Hwa, S. H.,
Nargan, K., Lustig, G., Kaplan, G., Noursadeghi, M., Shalek, A. K., Steyn, A. J. C. & Sigal,
A. Aggregated Mycobacterium tuberculosis Enhances the Inflammatory Response. Front
Microbiol 12, 757134 (2021). PMC8674758. 10.3389/fmicb.2021.757134

37 Madhi, S. A., Balillie, V., Cutland, C. L., Voysey, M., Koen, A. L., Fairlie, L.,
Padayachee, S. D., Dheda, K., Barnabas, S. L., Bhorat, Q. E., Briner, C., Kwatra, G.,
Ahmed, K., Aley, P., Bhikha, S., Bhiman, J. N., Bhorat, A. E., du Plessis, J., Esmail, A,
Groenewald, M., Horne, E., Hwa, S. H., Jose, A., Lambe, T., Laubscher, M., Malahleha, M.,
Masenya, M., Masilela, M., McKenzie, S., Molapo, K., Moultrie, A., Oelofse, S., Patel, F.,
Pillay, S., Rhead, S., Rodel, H., Rossouw, L., Taoushanis, C., Tegally, H., Thombrayil, A., van
Eck, S., Wibmer, C. K., Durham, N. M., Kelly, E. J., Villafana, T. L., Gilbert, S., Pollard, A. J.,
de Oliveira, T., Moore, P. L., Sigal, A. & Izu, A. Efficacy of the ChAdOx1 nCoV-19 Covid-19
Vaccine against the B.1.351 Variant. N Engl J Med 384, 1885-1898 (2021). PMC7993410.
10.1056/NEJMoa2102214

38 Lustig, G., Cele, S., Karim, F., Derache, A., Ngoepe, A., Khan, K., Gosnell, B. I.,
Moosa, M. S., Ntshuba, N., Marais, S., Jeena, P. M., Govender, K., Adamson, J., Kloverpris,
H., Gupta, R. K., Harrichandparsad, R., Patel, V. B. & Sigal, A. T cell derived HIV-1 is
present in the CSF in the face of suppressive antiretroviral therapy. PLoS Pathog 17,
1009871 (2021). PMC8509856 10.1371/journal.ppat.1009871



39 Kolloli, A., Kumar, R., Singh, P., Narang, A., Kaplan, G., Sigal, A. & Subbian, S.
Aggregation state of Mycobacterium tuberculosis impacts host immunity and augments
pulmonary disease pathology. Commun Biol 4, 1256 (2021). PMC8566596. 10.1038/s42003-
021-02769-9

40 Khan, K., Lustig, G., Bernstein, M., Archary, D., Cele, S., Karim, F., Smith, M.,
Ganga, Y., Jule, Z., Reedoy, K., Miya, Y., Mthabela, N., Magula, N. P., Lessells, R., de
Oliveira, T., Gosnell, B. I., Karim, S. A., Garrett, N., Hanekom, W., Gail-Bekker, L., Gray, G.,
Blackburn, J. M., Moosa, M. S. & Sigal, A. Immunogenicity of SARS-CoV-2 infection and
Ad26.CoV2.S vaccination in people living with HIV. Clin Infect Dis (2021). PMC8689810.
10.1093/cid/ciab1008

41 Karim, F., Moosa, M., Gosnell, B., Cele, S., Giandhari, J., Pillay, S., Tegally, H.,
Wilkinson, E., San, J., Msomi, N., Mlisana, K., Khan, K., Bernstein, M., Manickchund, N.,
Singh, L., Ramphal, U., Hanekom, W., Lessells, R., Sigal, A. & de Oliveira, T. Persistent
SARS-CoV-2 infection and intra-host evolution in association with advanced HIV infection.
medRxiv, 2021.2006.2003.21258228 (2021). 10.1101/2021.06.03.21258228

42 Karim, F., Gazy, |., Cele, S., Zungu, Y., Krause, R., Bernstein, M., Khan, K., Ganga,
Y., Rodel, H., Mthabela, N., Mazibuko, M., Muema, D., Ramijit, D., Ndung'u, T., Hanekom,
W., Gosnell, B, Lessells, R. J., Wong, E. B., de Oliveira, T., Moosa, M. S., Lustig, G., Leslie,
A., Klgverpris, H. & Sigal, A. HIV status alters disease severity and immune cell responses
in Beta variant SARS-CoV-2 infection wave. Elife 10 (2021). PMC8676326.
10.7554/elLife.67397

43 Garcia-Beltran, W. F., Lam, E. C., St Denis, K., Nitido, A. D., Garcia, Z. H., Hauser, B.
M., Feldman, J., Pavlovic, M. N., Gregory, D. J., Poznansky, M. C., Sigal, A., Schmidt, A. G.,
lafrate, A. J., Naranbhai, V. & Balazs, A. B. Multiple SARS-CoV-2 variants escape
neutralization by vaccine-induced humoral immunity. Cell 184, 2523 (2021). PMC8082941.
10.1016/j.cell.2021.04.006

44 Faulkner, N., Ng, K. W., Wu, M. Y., Harvey, R., Margaritis, M., Paraskevopoulou, S.,
Houlihan, C., Hussain, S., Greco, M., Bolland, W., Warchal, S., Heaney, J., Rickman, H.,
Spyer, M., Frampton, D., Byott, M., de Oliveira, T., Sigal, A., Kjaer, S., Swanton, C., Gandhi,
S., Beale, R., Gamblin, S. J., McCauley, J. W., Daniels, R. S., Howell, M., Bauer, D.,
Nastouli, E. & Kassiotis, G. Reduced antibody cross-reactivity following infection with B.1.1.7
than with parental SARS-CoV-2 strains. Elife 10 (2021). PMC8352583. 10.7554/eLife.69317

45 Cromarty, R., Sigal, A., Liebenberg, L. J., McKinnon, L. R., Abdool Karim, S. S.,
Passmore, J. S. & Archary, D. Betamethasone induces potent immunosuppression and
reduces HIV infection in a PBMC in vitro model. J Investig Med 69, 28-40 (2021).
PMC7803916. 10.1136/jim-2020-001424



46 Cele, S., Gazy, |., Jackson, L., Hwa, S. H., Tegally, H., Lustig, G., Giandhari, J.,
Pillay, S., Wilkinson, E., Naidoo, Y., Karim, F., Ganga, Y., Khan, K., Bernstein, M., Balazs, A.
B., Gosnell, B. I., Hanekom, W., Moosa, M. S., Network for Genomic Surveillance in South,
A., Team, C.-K,, Lessells, R. J., de Oliveira, T. & Sigal, A. Escape of SARS-CoV-2 501Y.V2
from neutralization by convalescent plasma. Nature 593, 142-146 (2021). 10.1038/s41586-
021-03471-w

47 Moyano, A., Lustig, G., Rodel, H. E., Antal, T. & Sigal, A. Interference with HIV
infection of the first cell is essential for viral clearance at sub-optimal levels of drug inhibition.
PLoS Comput Biol 16, e1007482 (2020). PMC7039526. 10.1371/journal.pcbi.1007482

48 Kim, J. T., Chang, E., Sigal, A. & Baltimore, D. Dendritic cells efficiently transmit HIV
to T Cells in a tenofovir and raltegravir insensitive manner. PloS one 13, e0189945 (2018).

49 Jackson, L., Hunter, J., Cele, S., Ferreira, |. M., Young, A. C., Karim, F., Madansein,
R., Dullabh, K. J., Chen, C. Y., Buckels, N. J., Ganga, Y., Khan, K., Boulle, M., Lustig, G.,
Neher, R. A. & Sigal, A. Incomplete inhibition of HIV infection results in more HIV infected
lymph node cells by reducing cell death. Elife 7 (2018). PMC5896883. 10.7554/eLife.30134

50 Barichievy, S., Naidoo, J., Boulle, M., Scholefield, J., Parihar, S. P., Coussens, A. K.,
Brombacher, F., Sigal, A. & Mhlanga, M. M. Viral Apoptosis Evasion via the MAPK Pathway
by Use of a Host Long Noncoding RNA. Front Cell Infect Microbiol 8, 263 (2018).
PMC6086015. 10.3389/fcimb.2018.00263

51 Mahamed, D., Boulle, M., Ganga, Y., Mc Arthur, C., Skroch, S., Oom, L., Catinas, O.,
Pillay, K., Naicker, M., Rampersad, S., Mathonsi, C., Hunter, J., Sreejit, G., Pym, A. S.,
Lustig, G. & Sigal, A. Intracellular growth of Mycobacterium tuberculosis after macrophage
cell death leads to serial killing of host cells. Elife 6 (2017). 10.7554/eL.ife.22028

52 Boulle, M., Muller, T. G., Dahling, S., Ganga, Y., Jackson, L., Mahamed, D., Oom, L.,
Lustig, G., Neher, R. A. & Sigal, A. HIV Cell-to-Cell Spread Results in Earlier Onset of Viral
Gene Expression by Multiple Infections per Cell. PLoS Pathog 12, e1005964 (2016).
10.1371/journal.ppat. 1005964

53 Farkash-Amar, S., Zimmer, A., Eden, E., Cohen, A., Geva-Zatorsky, N., Cohen, L.,
Milo, R., Sigal, A., Danon, T. & Alon, U. Noise genetics: inferring protein function by
correlating phenotype with protein levels and localization in individual human cells. PLoS
Genet 10, e1004176 (2014). PMC3945223. 10.1371/journal.pgen.1004176



54 Costiniuk, C. T., Sigal, A., Jenabian, M. A., Nijs, P. & Wilson, D. Short
communication: Lower baseline CD4 count is associated with a greater propensity toward
virological failure in a cohort of South African HIV patients. AIDS Res Hum Retroviruses 30,
531-534 (2014). 10.1089/AID.2014.0011

55 Sigal, A. & Baltimore, D. As good as it gets? The problem of HIV persistence despite
antiretroviral drugs. Cell Host Microbe 12, 132-138 (2012). 10.1016/j.chom.2012.07.005

56 Puliafito, A., Hufnagel, L., Neveu, P., Streichan, S., Sigal, A., Fygenson, D. K. &
Shraiman, B. |. Collective and single cell behavior in epithelial contact inhibition. Proc Natl
Acad Sci U S A 109, 739-744 (2012). PMC3271933. 10.1073/pnas.1007809109

57 Farkash-Amar, S., Eden, E., Cohen, A., Geva-Zatorsky, N., Cohen, L., Milo, R.,
Sigal, A., Danon, T. & Alon, U. Dynamic proteomics of human protein level and localization
across the cell cycle. PLoS One 7, e48722 (2012). PMC3492413.
10.1371/journal.pone.0048722

58 Sigal, A., Kim, J. T., Balazs, A. B., Dekel, E., Mayo, A., Milo, R. & Baltimore, D. Cell-
to-cell spread of HIV permits ongoing replication despite antiretroviral therapy. Nature 477,
95-98 (2011). 10.1038/nature10347

59 Frenkel-Morgenstern, M., Cohen, A. A., Geva-Zatorsky, N., Eden, E., Prilusky, J.,
Issaeva, ., Sigal, A., Cohen-Saidon, C., Liron, Y., Cohen, L., Danon, T., Perzov, N. & Alon,
U. Dynamic Proteomics: a database for dynamics and localizations of endogenous
fluorescently-tagged proteins in living human cells. Nucleic Acids Res 38, D508-512 (2010).
2808965. 10.1093/nar/gkp808

60 Cohen-Saidon, C., Cohen, A. A,, Sigal, A, Liron, Y. & Alon, U. Dynamics and
variability of ERK2 response to EGF in individual living cells. Mol Cell 36, 885-893 (2009).
10.1016/j.molcel.2009.11.025

61 Cohen, A. A., Kalisky, T., Mayo, A., Geva-Zatorsky, N., Danon, T., Issaeva, |., Kopito,
R. B., Perzov, N., Milo, R., Sigal, A. & Alon, U. Protein dynamics in individual human cells:
experiment and theory. PLoS One 4, e4901 (2009). PMC2668709.
10.1371/journal.pone.0004901

62 Cohen, A. A., Geva-Zatorsky, N., Eden, E., Frenkel-Morgenstern, M., Issaeva, .,
Sigal, A., Milo, R., Cohen-Saidon, C., Liron, Y., Kam, Z., Cohen, L., Danon, T., Perzov, N. &
Alon, U. Dynamic proteomics of individual cancer cells in response to a drug. Science 322,
1511-1516 (2008). 10.1126/science.1160165



63 Sigal, A., Danon, T., Cohen, A., Milo, R., Geva-Zatorsky, N., Lustig, G., Liron, Y.,
Alon, U. & Perzov, N. Generation of a fluorescently labeled endogenous protein library in
living human cells. Nat Protoc 2, 1515-1527 (2007). 10.1038/nprot.2007.197

64 Lavelle, C. & Sigal, A. Systems biology meets chromatin function: a report on the
Fourth EImau Conference on Nuclear Organization. Chromosome Res 15, 247-256 (2007).
10.1007/s10577-006-1118-6

65 Sigal, A., Milo, R., Cohen, A., Geva-Zatorsky, N., Klein, Y., Liron, Y., Rosenfeld, N.,
Danon, T., Perzov, N. & Alon, U. Variability and memory of protein levels in human cells.
Nature 444, 643-646 (2006). 10.1038/nature05316

66 Sigal, A., Milo, R., Cohen, A., Geva-Zatorsky, N., Klein, Y., Alaluf, I., Swerdlin, N.,
Perzov, N., Danon, T., Liron, Y., Raveh, T., Carpenter, A. E., Lahav, G. & Alon, U. Dynamic
proteomics in individual human cells uncovers widespread cell-cycle dependence of nuclear
proteins. Nat Methods 3, 525-531 (2006). 10.1038/nmeth892

67 Geva-Zatorsky, N., Rosenfeld, N., ltzkovitz, S., Milo, R., Sigal, A., Dekel, E.,
Yarnitzky, T., Liron, Y., Polak, P., Lahav, G. & Alon, U. Oscillations and variability in the p53
system. Mol Syst Biol 2, 2006 0033 (2006). PMC1681500. 10.1038/msb4100068

68 Sigal, A. & Rotter, V. in The p53 Tumor Suppressor Pathway and Cancer Vol. 2
Protein Reviews (ed Gerard P. Zambetti) Ch. 9, 199-223 (Springer, 2005).

69 Lahav, G., Rosenfeld, N., Sigal, A., Geva-Zatorsky, N., Levine, A. J., Elowitz, M. B. &
Alon, U. Dynamics of the p53-Mdm2 feedback loop in individual cells. Nat Genet 36, 147-
150 (2004). 10.1038/ng1293

70 Sigal, A., Matas, D., AImog, N., Goldfinger, N. & Rotter, V. The C-terminus of mutant
p53 is necessary for its ability to interfere with growth arrest or apoptosis. Oncogene 20,
4891-4898 (2001). 10.1038/sj.onc.1204724

71 Seluanov, A., Gorbunova, V., Falcovitz, A., Sigal, A., Milyavsky, M., Zurer, |., Shohat,
G., Goldfinger, N. & Rotter, V. Change of the death pathway in senescent human fibroblasts

in response to DNA damage is caused by an inability to stabilize p53. Mol Cell Biol 21, 1552-
1564 (2001). 86701. 10.1128/MCB.21.5.1552-1564.2001

72 Matas, D., Sigal, A., Stambolsky, P., Milyavsky, M., Weisz, L., Schwartz, D.,
Goldfinger, N. & Rotter, V. Integrity of the N-terminal transcription domain of p53 is required



for mutant p53 interference with drug-induced apoptosis. EMBO J 20, 4163-4172 (2001).
149170. 10.1093/emb0j/20.15.4163

73 Sigal, A. & Rotter, V. Oncogenic mutations of the p53 tumor suppressor: the demons
of the guardian of the genome. Cancer Res 60, 6788-6793 (2000).

74 Sigal, A., Bleijs, D. A., Grabovsky, V., van Vliet, S. J., Dwir, O., Figdor, C. G., van
Kooyk, Y. & Alon, R. The LFA-1 integrin supports rolling adhesions on ICAM-1 under
physiological shear flow in a permissive cellular environment. J Immunol 165, 442-452
(2000). ji_v165n1p442

PATENTS

WO 2009/093242 A2. CELL POPULATIONS FOR POLYPEPTIDE ANALYSIS AND USES OF
SAME.

U.S. SER. NoO. 62/573,049. MYCOBACTERIUM TUBERCULOSIS HOST-PATHOGEN
INTERACTION.

U.S. SER. NO. 62/573,025. MARKERS OF ACTIVE HIV RESERVOIR.



