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The field of stem cell research and regenerative medicine holds great
potential to revolutionize healthcare, offering new hope to patients,

particularly in low- and middle-income countries like Pakistan, where
affordable access to advanced care is crucial.

Professor Syed Ather Enam

I am proud to share an overview of the Aga Khan University’s Centre for
Regenerative Medicine and Stem Cell Research's (AKU-CRM) key
accomplishments during the year 2024. The field of stem cell research and
regenerative medicine holds great potential to revolutionize healthcare, offering
new hope to patients, particularly in low- and middle-income countries like
Pakistan, where affordable access to advanced care is crucial. Our researchers
have remained steadfast in creating knowledge and driving innovation.

This year was significant in terms of our partnership with the University of
California, San Francisco (UCSF), where we rekindled our partnership through
my recent visit to UCSF in November.  This visit was a cornerstone for our
shared interest in pushing the boundaries of knowledge across borders and
solidifying our existing ties. 

The year witnessed publications in renowned journals, along with faculty talks
and presentations. We fostered knowledge exchange through mini-retreats,
research meetings, and journal clubs. Young researchers were supported via
student exchanges and training programs with collaborators. Our continuous
endeavours to seamlessly engage with a broader network within AKU have led to
new collaborative ties with the Centre of Oncological Research in Surgery
(COORS) and Juma Research Laboratories (JRL).

We hope the forthcoming year will bring exciting breakthroughs, along with
grants and funding to make CRM a self-sustainable centre. 

With deep gratitude for our team's efforts,
Professor Ather Enam
Director, AKU-CRM
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CRM Director visits UCSF

Rekindling Partnership with UCSF 

This year the Director of CRM and the
Director of Research and Teaching
Laboratories, Medical College (MC) visited
our partner Eli and Edythe Broad Center for
Regeneration Medicine and Stem Cell
Research at UCSF. This visit aimed to
reinforce the existing collaborative ties
between the two universities and explore
new avenues for academic and research
partnerships. During this time at UCSF, they
engaged in productive meetings with key
faculty members and university leadership,
where they discussed potential joint
projects and research initiatives aligning
with their shared interests. The discussions
encompassed a range of topics, including
collaborative research endeavors,
prospective student exchange programs,
and capacity building for early-career
scientists. This visit has laid a solid
foundation for future collaborations,
further strengthening the relationship
between AKU and UCSF. 

New Material Transfer
Agreements  
New material transfer agreements (MTAs)
are being formalized with prominent
institutions including Gladstone Institutes,
the University of Connecticut, and the
University of Chicago, United States to
foster collaborative ventures. 
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Left (L) to Right (R): Prof. Ather Enam, Director of AKU-
CRM, Prof. Tippi MacKenzie  Director Eli and Edythe
Broad Stem Cell Center, UCSF and Dr Azhar Hussain,
Director of Research and Teaching Laboratories, MC

L to R: Prof. Ather Enam, Prof. Susan Fisher and 
Dr Azhar Hussain

L to R: Prof. Ather Enam, Prof. A​rnold Kriegstein, and
Dr Azhar Hussain
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https://profiles.ucsf.edu/susan.fisher
https://profiles.ucsf.edu/arnold.kriegstein


A three-day workshop in May this year provided participants with hands-on training in
advanced gene editing techniques. Attendees learned to isolate and analyze blood-forming
stem cells using magnetic sorting and cytogenetic methods.

The workshop covered the reprogramming of somatic cells into induced pluripotent stem cells
(iPSCs) for diverse applications. Participants gained practical skills in designing and using
CRISPR-Cas9 for precise gene editing, including synthesizing guide RNAs, preparing CRISPR-
Cas9 ribonucleoproteins, and performing cell transfections. The workshop also focused on
engineering exosomes to deliver CRISPR-Cas9 into cells and included sessions on exosome
isolation, liposome fabrication, and viral transduction techniques for gene therapy.

The workshop has come to be an excellent learning opportunity
for me. All talks were comprehensive, and the speakers

elaborated on the concepts. - Participant
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Workshop on gene-editing technologies 
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Researchers in action, at AKU-CRM
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CRM has expanded its research portfolio, introducing a new thematic area: “visual
restoration” in March this year. This project is being conducted in collaboration with
AKU's Department of Ophthalmology & Visual Sciences (OVS). The project is led by Dr
Irfan Khan, Assistant Professor at CRM. Dr Khan will be working closely with Professor
Karim F. Damji, Chair of OVS department and his team. “This project aims to develop
photoreceptors and retinal ganglion cells from various stem cell sources, particularly
human umbilical cord-derived mesenchymal stem cells, and iPSCs”, explains Dr Khan. 

This new collaboration opens up
exciting opportunities for CRM to

advance the development of
innovative therapies for ocular

diseases.
 - Dr Irfan Khan 

VISUAL RESTORATION

L to R: Dr Azhar Hussain, Professor Rumina Hassan, Dr
Ifran Khan and Dr Karim F. Damji. 
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Dr Fawad Ur Rehman is co-leading a study with the BBS department
on stem cells derived exosome-based drug delivery for Alzheimer's
disease. The research focuses on using allogeneic exosomes to
deliver thymol to animal models. The team will isolate and
characterize exosomes, load them with thymol, and evaluate their
effects in animal models. 

Novel Approach to Alzheimer's Treatment

CRM researchers are working closely with entities like COORS and
BBS to advance research in the critical areas of cancer research
such as colorectal cancer, triple-negative breast cancer and brain
tumors. Researchers are also harnessing the potential of 3D-
Bioprinting for developing disease modeling for Glioblastoma.
This will ultimately pave the way for new targeted treatment
approaches and advance personalized medicine. 

Cancer and Oncological Research 

This thematic area has been introduced with the collaboration of
the Department of Biological and Biomedical Sciences (BBS). 
Dr Satwat Hashmi, Associate Professor and Vice Chair of BBS has
a cross-appointment at CRM and will work along with CRM faculty
on this project. 

Cardiac Regeneration

New collaborations are underway with SickKids, Toronto, Canada.
Discussions have been held with Prof. Dr. Jim Dowling, a leading
expert in gene therapies, focusing on potential researcher exchange
programs. Additionally, SickKids Chair, Dr. Stephen Scherer, visited
CRM in October to explore collaborative opportunities. CRM
researchers are also actively participating in the International Society
for Stem Cell Research (ISSCR), further strengthening their global
engagement in cutting-edge science.

Potential International Collaborations



Dr Irfan Khan in collaboration with the University of Karachi, published
research in the Journal of Drug Delivery Science and Technology. The
study introduces a new drug delivery system using tiny particles that
safely release methylprednisolone, a medication for inflammation and
pain management. This system shows promise for treating conditions like
back pain and disc problems. (Arif, A., et al. (2024). Nanoscale lipid-
methylprednisolone conjugates: Effective anti-inflammatory, antioxidant,
and analgesic agents. Journal of Drug Delivery Science and Technology,
101(Part B), 106251. https://doi.org/10.1016/j.jddst.2024.106251)

New Drug Delivery System Shows Promise for Treating
Inflammation and Pain

CRM researchers (Dr Afsar Mian: PI) along with researchers from Norway
and Italy, published a study in the Journal of Colloid And Interface
Science. The study sheds light on creating safer and more effective
magnetic nanoparticles for biomedical use by showing how different
conditions affect their size, stability, and coating for better medical
applications. (Bandyopadhyay S. et al., Hydrophobic iron oxide
nanoparticles: Controlled synthesis and phase transfer via flash
nanoprecipitation. Journal of Colloid and Interface Science 678 (2025)
873–885.)

Hydrophobic iron oxide nanoparticles
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https://www.sciencedirect.com/journal/journal-of-drug-delivery-science-and-technology
https://doi.org/10.1016/j.jddst.2024.106251
https://pdf.sciencedirectassets.com/272564/1-s2.0-S0021979724X00235/1-s2.0-S0021979724022008/main.pdf?X-Amz-Security-Token=IQoJb3JpZ2luX2VjELL%2F%2F%2F%2F%2F%2F%2F%2F%2F%2FwEaCXVzLWVhc3QtMSJIMEYCIQDH031WAGPJmoGPp3eZBMBrKt6%2BfSnmBojWMensaOk9%2FQIhALmYPO6Jg5YvsBPvAmw8268haSPodkSOIDgc0B3wHw%2FdKrMFCFsQBRoMMDU5MDAzNTQ2ODY1IgyemGBIQmIkt7czW2sqkAWI6iYej285d5sDnj%2BJ2tbOB7zw8SmzdNG1o6HgJai749ygom6WS8gkqELiszy4ZUXgyK3domHzH2QlX4V9vWWTTMD96DUO5Ht3x9ac775pXk%2F7dxrEKRLU6OmjoLY1D8JVOWQwyyF3q%2BLSuccd5hjsUcSyPhnPsKOIqcQDHgcsCO9piMjq6%2BeZlj8zl7%2FKpx8rsSBVcV03BhMGEijIOyHTjVM1oK9x1VhLvzv%2FY7muu6gFVszNRCLkeGE4aRlh9ZDD3y%2BfF0SVbKRYh7BDE8YzhkpZQAeNrtvrsI0Srkqf8r4oEHdWE7DkwPvrKmP6XOkWWXm4a13f12DFwIVpTHPRkEcF2WQCWVntT9c1rNB8XqN8kulQYQz4YlSNSREWDvABzVLcBY%2B9kJXaIy4LO2XeKGTXkil9MSV8zdC8OBRJ%2FA4K%2BPCgCm5cFZ%2BdT0S9r9f2yB1vVcI8D8%2B%2FLeHi2UN0LNGsuqMyePkvlyKprAQb95VMpcHSOVScdLkF7fjpblZ9bq%2ByfXmJVTasZI3FPvDSL6Xzy5ejUp3kirDcBH4yuxtCgNU31tAzZf5ffEeNgZRXmcEZdCVANxAyxy7jOAEAcvNlA%2FZSter%2F6fnI0Inci7l2ZT0MK2ilLLz3Lzr5Pr1doKkOHMj7%2FeJeR%2BEObejKgtIp6kqzrJKNB80BuVJMcBVpXxpyw2q%2BL%2FVzI1pIZA8jRUHbWvMLV3vW3CHh34M20%2BdtiJlj0%2BYtUoedFrgRE4ZIJVbbgAL3B7OLO8XBAyDAtAhYAp6ocCuIEFIHOwOjUi8ytjWnxoLG4HCqZDNnZkHtYfW8wuVREDw%2FyU8d1WTcPml8OL1cGZ4%2FyRtdguzjiF07apguMBwAerpXyV3NEDD176C6BjqwAb8CI3P8WwNIoomu3ZthBZ%2FMpNUM3CRUZ%2B8%2Bt1JfhG7TfEjRkeKe7%2BwvOVcdrCCLRoMBRpPbkkAF%2BfTNn5LqdJ3Ohk3PhzHd1DuoPX3idgN78cIkoKPv25cKc%2Bmq8Mp5RmjNktfRACZZDwr92E4r39z%2FNY1FsVTXIZO2OANic5FfD47ubSwPpCqzNZt%2BxmgXtw%2BPJjWQNcrOYCW0poFVJoKQHu%2FCiMZQZmWIrPpIDlUg&X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Date=20241128T100848Z&X-Amz-SignedHeaders=host&X-Amz-Expires=300&X-Amz-Credential=ASIAQ3PHCVTY4RBECG3D%2F20241128%2Fus-east-1%2Fs3%2Faws4_request&X-Amz-Signature=0b667e0fa527f60c22325c0a4827b0ce2c38166fa920c0da8d32983553019af1&hash=5bf167354aeb9dc6cf9349dd330cb96589bc1c462325f8db2d6249f28b2cfec0&host=68042c943591013ac2b2430a89b270f6af2c76d8dfd086a07176afe7c76c2c61&pii=S0021979724022008&tid=spdf-0606e575-2e53-4d8e-88c0-b8bc39dc3f3e&sid=7b70054779764647fc297770853acccd1e2bgxrqb&type=client&tsoh=d3d3LnNjaWVuY2VkaXJlY3QuY29t&ua=160b5e015f5b57035305&rr=8e998f0f3920d1e4&cc=pk
https://pdf.sciencedirectassets.com/272564/1-s2.0-S0021979724X00235/1-s2.0-S0021979724022008/main.pdf?X-Amz-Security-Token=IQoJb3JpZ2luX2VjELL%2F%2F%2F%2F%2F%2F%2F%2F%2F%2FwEaCXVzLWVhc3QtMSJIMEYCIQDH031WAGPJmoGPp3eZBMBrKt6%2BfSnmBojWMensaOk9%2FQIhALmYPO6Jg5YvsBPvAmw8268haSPodkSOIDgc0B3wHw%2FdKrMFCFsQBRoMMDU5MDAzNTQ2ODY1IgyemGBIQmIkt7czW2sqkAWI6iYej285d5sDnj%2BJ2tbOB7zw8SmzdNG1o6HgJai749ygom6WS8gkqELiszy4ZUXgyK3domHzH2QlX4V9vWWTTMD96DUO5Ht3x9ac775pXk%2F7dxrEKRLU6OmjoLY1D8JVOWQwyyF3q%2BLSuccd5hjsUcSyPhnPsKOIqcQDHgcsCO9piMjq6%2BeZlj8zl7%2FKpx8rsSBVcV03BhMGEijIOyHTjVM1oK9x1VhLvzv%2FY7muu6gFVszNRCLkeGE4aRlh9ZDD3y%2BfF0SVbKRYh7BDE8YzhkpZQAeNrtvrsI0Srkqf8r4oEHdWE7DkwPvrKmP6XOkWWXm4a13f12DFwIVpTHPRkEcF2WQCWVntT9c1rNB8XqN8kulQYQz4YlSNSREWDvABzVLcBY%2B9kJXaIy4LO2XeKGTXkil9MSV8zdC8OBRJ%2FA4K%2BPCgCm5cFZ%2BdT0S9r9f2yB1vVcI8D8%2B%2FLeHi2UN0LNGsuqMyePkvlyKprAQb95VMpcHSOVScdLkF7fjpblZ9bq%2ByfXmJVTasZI3FPvDSL6Xzy5ejUp3kirDcBH4yuxtCgNU31tAzZf5ffEeNgZRXmcEZdCVANxAyxy7jOAEAcvNlA%2FZSter%2F6fnI0Inci7l2ZT0MK2ilLLz3Lzr5Pr1doKkOHMj7%2FeJeR%2BEObejKgtIp6kqzrJKNB80BuVJMcBVpXxpyw2q%2BL%2FVzI1pIZA8jRUHbWvMLV3vW3CHh34M20%2BdtiJlj0%2BYtUoedFrgRE4ZIJVbbgAL3B7OLO8XBAyDAtAhYAp6ocCuIEFIHOwOjUi8ytjWnxoLG4HCqZDNnZkHtYfW8wuVREDw%2FyU8d1WTcPml8OL1cGZ4%2FyRtdguzjiF07apguMBwAerpXyV3NEDD176C6BjqwAb8CI3P8WwNIoomu3ZthBZ%2FMpNUM3CRUZ%2B8%2Bt1JfhG7TfEjRkeKe7%2BwvOVcdrCCLRoMBRpPbkkAF%2BfTNn5LqdJ3Ohk3PhzHd1DuoPX3idgN78cIkoKPv25cKc%2Bmq8Mp5RmjNktfRACZZDwr92E4r39z%2FNY1FsVTXIZO2OANic5FfD47ubSwPpCqzNZt%2BxmgXtw%2BPJjWQNcrOYCW0poFVJoKQHu%2FCiMZQZmWIrPpIDlUg&X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Date=20241128T100848Z&X-Amz-SignedHeaders=host&X-Amz-Expires=300&X-Amz-Credential=ASIAQ3PHCVTY4RBECG3D%2F20241128%2Fus-east-1%2Fs3%2Faws4_request&X-Amz-Signature=0b667e0fa527f60c22325c0a4827b0ce2c38166fa920c0da8d32983553019af1&hash=5bf167354aeb9dc6cf9349dd330cb96589bc1c462325f8db2d6249f28b2cfec0&host=68042c943591013ac2b2430a89b270f6af2c76d8dfd086a07176afe7c76c2c61&pii=S0021979724022008&tid=spdf-0606e575-2e53-4d8e-88c0-b8bc39dc3f3e&sid=7b70054779764647fc297770853acccd1e2bgxrqb&type=client&tsoh=d3d3LnNjaWVuY2VkaXJlY3QuY29t&ua=160b5e015f5b57035305&rr=8e998f0f3920d1e4&cc=pk
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Dr Ambrin Fatima, in collaboration with researchers from Norway, has
identified a rare genetic link to a condition characterized by muscle
weakness, developmental delays, and intellectual disabilities. The case
study, published in the journal Rare, examines three siblings affected
by the disorder. (Ibrahim, R., et al. (2024). A novel homozygous
frameshift variant in SPTBN4 causes axonal neuropathy with
intellectual disability in a consanguineous family. Rare, 2, 100037.
https://doi.org/10.1016/j.rare.2024.100037)

Advancing understanding of neurodevelopmental challenges

The Promise of Blood Pharming

Dr Hammad Hassan and Dr Sheerien Rajput, published a review article
in the journal Frontiers in Hematology that sheds light on the progress
and obstacles in developing lab-grown red blood cells in laboratory
settings. (Hassan, H., & Rajput, S. (2024). Blood pharming: Exploring the
progress and hurdles in producing in-vitro red blood cells for
therapeutic applications. Frontiers in Hematology, 3.
https://doi.org/10.3389/frhem.2024.1373408)

Improving treatments for degenerative diseases 

Dr Irfan along with researchers from the University of Karachi,
published a study in the Cell Biochemistry and Function Journal which
sheds light on repairing damaged tissues. In this study, the researchers
focused on a process that activates a molecule called Rap1 GTPase in
two types of cells: mesenchymal stem cells (MSCs) and heart muscle
cells (cardiomyocytes). The study found that by activating Rap1, the
cells are better able to stick together and survive which can supplement
the healing process in patients.  (Khan, I., et al., (2024). Pharmacological
activation of mesenchymal stem cells increases gene expression
pattern of cell adhesion molecules and fusion with neonatal
cardiomyocytes. Cell Biochemistry and Function, 42(5).)

https://pdf.sciencedirectassets.com/783699/1-s2.0-S2950008723X00039/1-s2.0-S2950008724000206/main.pdf?X-Amz-Security-Token=IQoJb3JpZ2luX2VjEHQaCXVzLWVhc3QtMSJHMEUCIBW7tzZvYBQEL2h5eBV%2BFzY4wUANXyX92cbnpWeJ7%2BYyAiEA4zhfq5K0j9OE5cwFYtVclEAvoPEZ3ofU0UoXKwS9AeIqsgUILBAFGgwwNTkwMDM1NDY4NjUiDPut2ehUvtXRATMnJiqPBaRvrZEeqOQMfwspDixQ9fBzFQYsX9IXovX3bXc9oPSaheD0t%2FiutekYWDyzvpa45VR%2BEiZULua7JMHLa5j7pBJTxW%2FWywa5dMuKv03Fe3DJS3AZUDjqWdRb0VKdxkRZ63c9iC2Jujn%2Bn8hVaADGGNc%2BImrVhoN1Dpyu%2Fsuzli7g0RiQxUCT1MHqtrOwAIv6xH%2BBnNhTDD4C6FV4P1mhQyCJjPL7ygLMgdAtJfXLzRXreI8l8PTlrjR1IX6kevHWWgwMTOsV2kH4lsUZ6pSyt1eVCmeUX%2BbqbS4d69mL100XiZYefDSL1B7lXnuotWG%2FR4xIytakXOBaUEvRRZqnc0qtc3zT%2BVG%2FCNc19zMiNSaRqqlo2GG5SfbtiNwz0EcrOl5E6r8zVOX%2FJ4dxAbwXpFALZpIh0gz0GJGWEW5mgdtyQEqnLKfsEby0tsQPqWIwcD09TXSErD%2B3x73Vyam8w4AIvMRBkril3j8VzNA0fZwNytp6iyhlUP2jbeTVkG6bLPhCxBfH%2BDOAeQddW3Vt%2F8FEA8YvUs292BDUMtUQGi9Yyb0bO01qAhNbuOh2vu8OlMF1cbqVcsuh4AMQZMK%2FV3bG7t4M6a86geSmLIOXbK%2FwWqUVcm8D7VWdk2uJg%2B%2Bp%2BCSKEsqDThFscFtnWcZwOgmqhKta2B9C1NzyjWBBfALNnYrjpJvrTesdc8t5c4lkuHrkrm7oXBLW%2FkAUg2nhxwdosDInS6rjTC5%2BL4LzrZVjXAnAQTmCrMcm6AL%2FLkvK3UG98DyoGuSot2zeC%2FxhpH5AL0Kj3NxYz%2F6e6zD7UAVuvWu5CJuvDIyd5XwqACgC2wzRfVZDwFBr9QM1rmcP3ceOE%2FTvYY5pMxLDbmi%2FsSUwtLbLugY6sQFe6Mt4HY0UzwKielQMGdfR38kEhzvhxKKemoJJWBU5UVRvQSqFbbsOCTtG%2FghMLKizlO%2FpNYD9EWYzj4lMITO8asby6LhOLSx6MZ99bSsGpKXiTmmJWEkWMhD5qFaLwREImyC5dKX7cCL2rhzAB7FGAV2Agj0BqNAQiO2H8NwzM4D0GEaWpaPuL%2BXGvjWbl84OUp6FRI4k1b8ehA3psr6Bpr0xkPG2ScHKKBs0eEt3CAc%3D&X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Date=20241206T113902Z&X-Amz-SignedHeaders=host&X-Amz-Expires=300&X-Amz-Credential=ASIAQ3PHCVTYXDN5HQYD%2F20241206%2Fus-east-1%2Fs3%2Faws4_request&X-Amz-Signature=99517b86456e78c0eaeffeb84f34cb694f83504466dab1f026e25e8c2b373743&hash=23190cc8d1a2a3cea39be040e28e5f590a99f1fd69fe07c867dff5d59fb540aa&host=68042c943591013ac2b2430a89b270f6af2c76d8dfd086a07176afe7c76c2c61&pii=S2950008724000206&tid=spdf-e9895f7d-d7f0-47f6-b860-7dc224e3e2e4&sid=153d25a5656aa242e37852675518223a8008gxrqb&type=client&tsoh=d3d3LnNjaWVuY2VkaXJlY3QuY29t&ua=160b5e0102000900505a&
https://doi.org/10.1016/j.rare.2024.100037
https://www.frontiersin.org/journals/hematology/articles/10.3389/frhem.2024.1373408/full
https://doi.org/10.3389/frhem.2024.1373408
https://analyticalsciencejournals.onlinelibrary.wiley.com/doi/epdf/10.1002/cbf.4090
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In a study, published in the World Journal of Stem Cells in
collaboration with the University of Karachi, Dr Irfan Khan published a
novel protocol to expand mesenchymal stem cells (MSCs) derived
from human umbilical cord tissue, overcoming limitations in stem cell
therapy. The method efficiently increases MSC numbers, ensuring
high-quality cells for transplantation. (Rajput, S. N., et al., (2024).
Expansion of human umbilical cord derived mesenchymal stem cells in
regenerative medicine. World Journal of Stem Cells, 16(4), 410-433.) 

Optimizing Expansion of Stem Cells for
Enhanced Cellular Transplantation

Dr Ambrin Fatima along with researchers from Switzerland, published
a study in the journal BMC Genomics that helps uncover the genetic
causes of a rare hormone condition called congenital
hypogonadotropic hypogonadism in Pakistani families using advanced
DNA testing methods. (Zouaghi, Y.,et al., (2024). Genome sequencing
reveals novel causative structural and single nucleotide variants in
Pakistani families with congenital hypogonadotropic hypogonadism.
BMC Genomics, 25, 787. 

Genomic insights for geneomic diseases 

In a study, led by Dr Afsar Mian, researchers from CRM and the
University of Engineering and Information Technology Rahim Yar Khan
published a paper in the journal ACS Publications. The paper explores
how nanotechnology can improve leukemia treatment by delivering
cancer drugs more precisely, reducing side effects, and enhancing the
effectiveness of the potential treatments. (Batool M. et al., Titania–
Graphene Oxide Nanocomposite-Based Philadelphia-Positive
Leukemia Therapy. ACS Appl. Bio Mater. 2024, 7, 7, 4352–4365.)

Titania–Graphene Oxide Nanocomposite

https://pubmed.ncbi.nlm.nih.gov/38690517/
https://bmcgenomics.biomedcentral.com/articles/10.1186/s12864-024-10598-3
https://pubs.acs.org/doi/10.1021/acsabm.4c00207
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Dr Ambrin Fatima and researchers from Norway and Belgium
conducted a study in which they identified a novel gene Dmrta2 in a
Pakistani family with a rare neurodevelopmental disorder. This gene
plays an important role in shaping the brain and helps control brain
structure by interacting with specific proteins. This study is available as
a preprint. (Shen, X., et al.,  (2024). Evidence that Dmrta2 acts as a
transcriptional repressor of Pax6 in murine cortical progenitors and
identification of a mutation crucial for DNA recognition associated with
microcephaly in humans. bioRxiv.)

Insights into brain development 

Dr Irfan Hussain, along with researchers from Quaid-i Azam University,
Islamabad published a paper in the journal FEBS Letters. In this study,
the researchers have developed a new computer-based approach for
studying enhancers, specific DNA sequences that control the activity of
genes in our body. The new tool will serve to complement traditional
techniques for studying DNA. (Shireen, H., et al., (2024). Predicting
genome-wide tissue-specific enhancers via combinatorial transcription
factor genomic occupancy analysis. FEBS Letters.)

New Tool to Study DNA

In a study, led by Dr Irfan Hussain, CRM researchers introduced a new
affordable technique to purify DNA. The researchers compared the
effectiveness of this new less costly method with the commercial kits
which showed it equally efficient. The new technique, currently
published as a preprint. (Fatima, S., et al.,(2024). A rapid, cost-effective
method for high-yield DNA purification from PCR products and agarose
gels. bioRxiv.) 

In search of cost-effective methods  

https://www.biorxiv.org/content/10.1101/2024.09.20.614077v1
https://www.biorxiv.org/content/10.1101/2024.09.20.614077v1
https://febs.onlinelibrary.wiley.com/doi/epdf/10.1002/1873-3468.15030
https://www.biorxiv.org/content/10.1101/2024.11.13.623516v1
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Dr Irfan Khan in collaboration with researchers from the University of
Karachi, published a study in the Journal of Drug Delivery Science and
Technology that aimed to develop a stable lipid-drug nanoparticles of
methylprednisolone, demonstrating potent anti-inflammatory,
antioxidant, and pain-relieving effects in cell and animal models.  (Arif,
A., et al (2024). Nanoscale lipid-methylprednisolone conjugates:
Effective anti-inflammatory, antioxidant, and analgesic agents. Journal
of Drug Delivery Science and Technology, 101(Part B), 106251.)

Effective anti-inflammatory, antioxidant, and analgesic agents

Dr  Irfan Khan in collaboration with researchers from the University of
Karachi published a study, in the Journal of Drug Delivery Science and
Technology that shows Nanoscale Lipid-Diclofenac Conjugates (NLDCs)
can accelerate wound healing, reduce pain, and improve tissue
regeneration by targeting inflammation and enhancing repair proteins,
offering a promising solution for faster, effective recovery to the
patients. (Hussain, S. et al. (2024). Enhanced wound healing effects of
nanoscale lipid-diclofenac conjugates. Journal of Drug Delivery Science
and Technology, 101(Part A), 106223.)

Stem cells for Wound Healing

https://www.sciencedirect.com/science/article/pii/S1773224724009201
https://www.sciencedirect.com/science/article/pii/S1773224724009201
https://www.sciencedirect.com/science/article/pii/S177322472400892X
https://www.sciencedirect.com/science/article/pii/S177322472400892X


Every second Wednesday in October marks the Stem Cell Awareness Day. This day is
dedicated to raising awareness about the important role of stem cell research in
modern medicine. It offers a valuable opportunity to educate the public about the
science behind stem cells, their transformative potential in healthcare, and the ethical
considerations that accompany their use. This year, in celebration of the occasion, we
launched a new page on our website with messages from our leadership and faculty. To
raise awareness about stem cells, we also ran a social media campaign on our LinkedIn
page with infographics and informational videos. 

We are building a team of pioneering
researchers and fostering solid
collaborations with leading clinicians
across AKU and renowned​ scientists
worldwide. These partnerships ensure
that our work remains clinically relevant
and focuses on developing innovative,
cell-based treatments for once-incurable
diseases, including complex conditions
like cancer, neurological diseases, blood
disorders, heart disorders, and vision
impairments. 

Professor Syed Ather Enam, Director CRM
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6.3 K
Subscribers on LinkedIn

23 K
Views on Website 
in past 365 days 

132 K
Impressions on LinkedIn

in past 365 days

Public engagement via digital platforms is one of our
integral public outreach approaches. Our efforts have
yielded significant results, particularly on LinkedIn and
our official website.  This growth indicates a strong and
engaged professional network and a broader public
interest in our content and research. 

A highlight of this year's outreach efforts was the
launch of our "Did You Know?" campaign on our
LinkedIn page. This initiative aims to enhance public
understanding of various diseases and their treatment
approaches. By breaking down complex scientific
concepts into layman content, we're bridging the gap
between scientific research and public knowledge.
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08 INTERNS
Volunteers and students joining CRM gain firsthand experience in our
cutting-edge work, bridging the gap between scientific innovation and
community understanding, while inspiring the next generation of
researchers and advocates for regenerative medicine.

As a volunteer at AKU CRM, I have gained hands-
on experience in stem cell research and
nanotechnology, building on my Biotechnology
background. The center’s innovative environment
and mentorship have truly enhanced my skills
and deepened my passion for regenerative
medicine." 

Seema Inayat 
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Journal and research meetings are integral to the academic and research
environment at AKU-CRM. These forums provide a platform for our faculty and
researchers to engage in critical discussions, share knowledge, and stay abreast of
the latest developments in stem cell research and regenerative medicine. 

In 2024, CRM organized 32 journal club sessions (JC) and research meetings,
fostering discussions on scientific advancements. JC meetings have also received
AKU’s Continuing Medical Education (CME) accreditation, enhancing their value for
participants.
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15



ANNUAL REPORT YEAR 2024

Dr Fawad ur Rehman presented his research at the First Conference of the Turkish
Society for Extracellular Vesicles held in September in Ankara, Turkey. His
presentation focused on the potential of stem cell-derived exosomes as a promising
vehicle for delivering CRISPR-Cas9, aiming to make this gene-editing technology
"druggable" for the correction of beta-thalassemia.

Dr Afsar Mian presented his research at the Nature Conference, in Toronto, Canada,
and at notable institutions such as NUST, Islamabad, and the University of Lahore. His
presentations highlighted key research advancements in hematopoietic stem cells,
the development of induced pluripotent stem cells (iPSCs) from thalassemic patients,
and innovative gene editing techniques aimed at producing functional hemoglobin,
offering promising insights into the treatment of blood disorders.
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Dr Syed Ather Enam assumed
his role as the new Director of
CRM, effective September 1,
2024. Dr Enam has previously
served as the Chair of the
Department of Surgery at Aga
Khan University (AKU).
Currently, he serves as a
Professor of Neurosurgery and
is also the Scientific Director of
the Centre of Oncological
Research in Surgery (COORS),
Juma Research Laboratories. 
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Left (L) to Right (R): Dr Irfan Khan, Dr Irfan Hussain, Dr
Fawad Ur Rehman, Dr Ambrin Fatima, Prof. Ather
Enam, Dr Sheerien Rajput, Dr Afsar Mian, and Dr
Hammad Hassan

In his new role as Director of CRM, Dr. Enam will focus on advancing regenerative
medicine and stem cell research across AKU campuses and will endeavor to
strengthen our partnership with the University of California San Francisco (UCSF).
He will leverage his efforts to foster collaboration among national/ international
scientists and stakeholders, translate research into innovative therapies and
diagnostic methods, and ensure compliance with the highest ethical and scientific
standards.

17



DR SYED ATHER ENAM 
Professor and Director CRM

DR AZHAR HUSSAIN
Director Laboratories, MC 

YASMEEN MUGHAL
Manager, CRM

DR AFSAR MIAN 
Associate Professor 
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APPOINTMENTS 

FACULTY PROMOTIONS

18



ANNUAL REPORT YEAR 2024

NEW TEAM ADDITIONS

SIDRAH SHAMS
Associate

AAFIA SHAHID
Research Associate

DR IRFAN KHAN
Assistant Professor

MANAL FAROOQ
Research Associate 
(Core Laboratory) 

SEEMA INAYAT 
Senior Research Assistant

DR RABBIA MUNEER
Post-doctoral Fellow
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Established in 2016, the Centre for Regenerative
Medicine and Stem Cell Research at AKU aims to
design novel therapies for major diseases by
developing a deeper understanding of disease
processes through functional basic science research.
We have a small, passionate team of researchers
working with our international collaborators at the
University of California, San Francisco and other
universities on exciting research programs. Most of
these programmes are in their exploratory phase. For
more information, visit our website.

Visit our website:
crm.aku.edu

Follow us on: 
LinkedIn

Contact us at: 
crm.query@aku.edu


