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PREFACE

The promise of precision medicine can only reach its true potential when patients become the center 
of everything we do — whether it’s using WGS to end a diagnostic odyssey, cellular models to dissect 
disease pathways, or cell and gene therapies to cure a rare disease — every patient’s journey can 
be enriched through research.

This past year proved a significant year of firsts at Sidra Medicine, all made possible by closer 
integration between the research branch and the hospital. On one end, our genomics laboratory 
team worked tirelessly with Sidra’s pathology team to deliver clinical exomes and genomes – both 
firsts for the State of Qatar. On another end, our advanced cell therapy team managed to license and 
activate Qatar’s first GMP laboratory, providing for the first time in Qatar stem cell CD34 selection 
procedure for a patient requiring bone marrow transplantation top-up at Sidra. This combination of 
clinical grade diagnostic and therapeutic manufacturing will usher in an era of personalized advanced 
therapies to Sidra patients, preparing us to undertake early phase clinical trials for rare and orphan 
conditions – a key priority for the coming years.

On the scientific discovery side, our Precision Medicine program continues to influence patient 
workup beyond standard of care. Our scientists and clinicians discovered tens of novel genes and 
biomarkers of disease in 2023, publishing over 200 papers, with close to 75% percent of Research 
Branch publications appearing in the top 15 percent (and 22% in the top 2%) of journals worldwide. 
Multi-disciplinary integration between research and clinical groups continued to grow, particularly 
across 5 strategic clinical research programs, whose members began meeting to identify ‘gold 
cohorts’ and design research plans that significantly improve diagnostic yield and enhance treatment 
outcomes for our patients. To support our growing research activities, our clinicians and scientists 
collectively applied for and won nearly 25M QAR in grants over the past 18 months. Notably, the 
proportion of applications to grant agencies outside Qatar continued to grow, and we were honored 
to receive the first $1M international grant awarded to Sidra Medicine.

Finally, 2023 was a stellar year in terms of demonstrating our commitment to capacity building. 
Altogether, nearly 70 students and interns spent time with us throughout last year, including almost 30 
PhD and Masters degree candidates doing their thesis work at Sidra. Moreover, we had international 
visiting scientists training at Sidra labs from several countries including Mexico, France, Germany, 
Turkey, the US and the UK. We are proud to continue growing as a recognized brand for regional 
and global trainees seeking education and skill-development in biomedical and genomic research, 
and are thankful to our faculty and staff who take valuable time to host and train the next generation 
of precision medicine scientists and contribute to the vibrant knowledge-economy in Qatar. 
In all, 2023 represented a year of growth, alignment, and innovation, with every step taking us closer 
to making precision medicine a reality for our patients. We extend our deepest gratitude to all team 
members across Sidra Medicine who remained focused on helping us deliver on this mission, and 
to all the families and patients who entrust Sidra Medicine to deliver the highest-quality, research-
driven care.

Editor-in-Chief
Dr. Khalid A. Fakhro
Chief Research Officer

Managing Editor
Noor Faisal
Manager - Research Outcomes
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المقدمة

لا يمكــن لوعــد الطــب الدقيــق أن يصــل إلــى إمكاناتــه الحقيقيــة إلا حينمــا يصيــر المرضــى هــم محــور كل مــا نفعلــه - ســواء أكان ذلــك باســتخدام 
تسلســل الجينــوم الكامــل لإنهــاء ملحمــة التشــخيص، أو عبــر النمــاذج الخلويــة لتحليــل مســارات المــرض، أو بعلاجــات الخلايــا والجينــات لشــفاء 

مــرض نــادر - وقتهــا يمكــن إثــراء رحلــة المريــض بأكملهــا بفضــل هجــود الأبحــاث.

لقــد كان العــام الماضــي عامًــا عظيمًــا بتحقيــق الإنجــازات الســبَّاقة فــي ســدرة للطــب، أصبــح كل هــذا ممكنًــا بفضــل التكامــل الوثيــق بيــن فــرع 
الأبحــاث والمستشــفى.  فمــن ناحيــة،  عمــل فريــق مختبــر الجينــوم لدينــا بــلا كلــل  عمــل فريــق علــم الأمــراض  فــي ســدرة للطــب  مــن أجــل 
تقديــم الإكســوم والجينــوم الســريريين - وكلاهمــا الأول مــن نوعــه فــي دولــة قطــر. ومــن ناحيــة أخــرى، تمكــن فريــق العــلاج الخلــوي المتقــدم 
ــع وتســليم العلاجــات المتقدمــة  ــة قطــر، وهــو يتيــح تصني ــدة  فــي دول ــة الجي ــر للممارســات الصناعي ــا  مــن ترخيــص وتفعيــل أول مختب لدين

لمرضــى ســدرة للطــب، ممــا يجهزنــا لإجــراء تجــارب ســريرية  فــي مرحلــة مبكــرة - وهــي أولويــة رئيســية فــي الســنوات القادمــة.

 مــن ناحيــة الاكتشــاف العلمــي، يواصــل برنامجنــا للطــب الدقيــق تعزيــز فحــص المريــض بمــا يتفــوق علــى معاييــر الرعايــة. اكتشــف علماؤنــا 
وأطباؤنــا عشــرات الجينــات الجديــدة والمؤشــرات الحيويــة للمــرض فــي عــام 2023، ونشــروا أكثــر مــن 200 ورقــة بحثيــة،  مــع ظهــور 
نحــو  75%  مــن منشــورات فــرع الأبحــاث فــي  %15 مــن أعلــى المجــلات ( و 22%  مــن المنشــورات  فــي %2 مــن أعلــى المجــلات)  فــي 
كل أنحــاء العالــم.  أخــذ التكامــل متعــدد التخصصــات بيــن المجموعــات البحثيــة والســريرية يــف النمــو، لا ســيما عبــر 5 برامــج بحثيــة ســريرية 
إســتراتيجية، بــدأ أعضاؤهــا الاجتمــاع لتحديــد »المجموعــات الذهبيــة« وتصميــم خطــط بحثيــة تحســن علــى نحــو ملحــوظ نتائــج التشــخيص 
وتعــزز نتائــج العــلاج لــدى مرضانــا. بهــدف دعــم أنشــطتنا البحثيــة المتناميــة، تقــدَّم أطباؤنــا وعلماؤنــا جماعيًــا للحصــول علــى منــح تقــدر بنحــو 
25 مليــون ريــال قطــري علــى مــدار 18 شــهرًا الماضيــة وفــازوا بهــا.  مــن الجديــر بالذكــر، أن نســبة الطلبــات المقدمــة إلــى وكالات المنــح 

خــارج قطــر اســتمرت  فــي التنامــي، وتشــرفنا بتلقــي أول منحــة دوليــة بقيمــة مليــون دولار فــاز بهــا ســدرة للطــب.

أخيــرا، كان عــام 2023 عامًــا متميــزاً فيمــا يخــص إظهــار التزامنــا ببنــاء القــدرات. إجمــالًا ، أمضــى نحــو 70 طالبًــا ومتدربًــا الوقــت معنــا 
طــوال العــام الماضــي، بمــا فــي ذلــك نحــو 30 مرشــحًا لنيــل درجــة الدكتــوراه والماجســتير أعــدوا رســائلهم  فــي ســدرة للطــب. عــلاوة علــى 
ــا التدريــب لعلمــاء زائريــن دولييــن  فــي مختبــرات ســدرة للطــب جــاؤوا  مــن عــدة دول، بمــا  فــي ذلــك دول المكســيك وفرنســا  ذلــك، قدمن
ــن  ــة معتــرف بهــا للمتدربي ــا علامــة تجاري ــا بوصفن ــة نمون ــات المتحــدة والمملكــة المتحــدة. نحــن فخــورون بمواصل ــا والولاي ــا وتركي وألماني
ــان  ــة، ونشــعر بالامتن ــة والجينومي ــة الحيوي ــر المهــارات  فــي مجــال البحــوث الطبي ــم وتطوي ــى التعل ــن يســعون إل ــن الذي ــن والعالميي الإقليميي
ــق  ــادم مــن علمــاء الطــب الدقي ــل الق ــن لاســتضافة وتدريــب الجي ــا  ممــن يخصصــون وقتهــم الثمي ــن لدين ــة التدريــس والموظفي لأعضــاء هيئ

والإســهام  فــي الاقتصــاد المعرفــي بدولــة قطــر.

عمومًــا، كان عــام 2023 عامــاً للنمــو والمواءمــة والابتــكار، إذ جعلتنــا كل خطــوة نقتــرب  مــن تحويــل الطــب الدقيــق إلــى حقيقــة واقعــة مــن 
أجــل مرضانــا. نعــرب  عــن عميــق امتناننــا لــكل الذيــن ظلــوا مهتميــن بمســاعدتنا فــي تنفيــذ هــذه المهمــة، ولجميــع العائــلات التــي أســندت 

أمانــة رعايتهــا إلــى ســدرة للطــب. 

نور فيصل
مدير التحرير

الدكتور خالد فخرو
رئيس قسم الأبحاث
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Research Branch, 2023

Research 1
Ogishi M, Yang R, Rodriguez R, …, Latour S, Casanova JL, Boisson-Dupuis S. Inherited human 
ITK deficiency impairs IFN-γ immunity and underlies tuberculosis. J Exp Med. 2023 Jan 
2;220(1):e20220484. doi: 10.1084/jem.20220484. Epub 2022 Nov 3. PMID: 36326697; PMCID: 
PMC9641312.

Research 2
Gofshteyn JS, Mansfield L, Spitznagle J, …, Rinchai D, Chaussabel D, Caielli S, Hong S, Onel K, Wright 
T, Pascual V. Association of Juvenile Dermatomyositis Disease Activity With the Expansion 
of Blood Memory B and T Cell Subsets Lacking Follicular Markers. Arthritis Rheumatol. 2023 
Jul;75(7):1246-1261. doi: 10.1002/art.42446. Epub 2023 May 18. PMID: 36648920.

Research 3
Ahmed I, Ziab M, Da’as S, Hasan W, Jeya SP, Aliyev E, Nisar S, Bhat AA, Fakhro KA, Alshabeeb 
Akil AS. Network-based identification and prioritization of key transcriptional factors of 
diabetic kidney disease. Comput Struct Biotechnol J. 2023 Jan 2;21:716-730. doi: 10.1016/j.
csbj.2022.12.054. PMID: 36659918; PMCID: PMC9827363.

Research 4
Maalej KM, Merhi M, Inchakalody VP, Mestiri S, Alam M, Maccalli C, Cherif H, Uddin S, Steinhoff 
M, Marincola FM, Dermime S. CAR-cell therapy in the era of solid tumor treatment: current 
challenges and emerging therapeutic advances. Mol Cancer. 2023 Jan 30;22(1):20. doi: 10.1186/
s12943-023-01723-z. PMID: 36717905; PMCID: PMC9885707.

Research 5
Prüst JT, Brummaier T, Wah M, …, Kabeer BSA, Terranegra A, Nosten F, Lee SJ, McGready R. Risk 
factor-based screening compared to universal screening for gestational diabetes mellitus in 
marginalized Burman and Karen populations on the Thailand-Myanmar border: An observational 
cohort. Wellcome Open Res. 2023 Jan 18;7:132. doi: 10.12688/wellcomeopenres.17743.2. PMID: 
36874585; PMCID: PMC9976631.

Research 6
Rosain J, Neehus AL, Manry J, …, Langlais D, Casanova JL, Gros P, Bustamante J. Human IRF1 
governs macrophagic IFN-γ immunity to mycobacteria. Cell. 2023 Feb 2;186(3):621-645.e33. 
doi: 10.1016/j.cell.2022.12.038. PMID: 36736301; PMCID: PMC9907019.

Research 7
Lévy R, Gothe F, …; CARMIL2 Consortium; Rohlfs M, Walz C, Abel L, Malissen B, Marr N, Klein C, 
Casanova JL, Hauck F, Béziat V. Human CARMIL2 deficiency underlies a broader immunological 
and clinical phenotype than CD28 deficiency. J Exp Med. 2023 Feb 6;220(2):e20220275. doi: 
10.1084/jem.20220275. Epub 2022 Dec 14. PMID: 36515678; 

Research 8
Philippot Q, Ogishi M, Bohlen J, …, Sallusto F, Boisson-Dupuis S, Bustamante J, Casanova JL, Puel 
A. Human IL-23 is essential for IFN-γ-dependent immunity to mycobacteria. Sci Immunol. 2023 
Feb 17;8(80):eabq5204. doi: 10.1126/sciimmunol.abq5204. Epub 2023 Feb 10. PMID: 36763636; 
PMCID: PMC10069949.

Contents 2023

28

29

30

31

33

34

36

38



5

Research 9
Farzaneh M, Nasrolahi A, Ghaedrahmati F, Masoodi T, Najafi S, Sheykhi-Sabzehpoush M, Dari MAG, 
Radoszkiewicz K, Uddin S, Azizidoost S, Khoshnam SE. Potential roles of lncRNA-XIST/miRNAs/
mRNAs in human cancer cells. Clin Transl Oncol. 2023 Jul;25(7):2015-2042. doi: 10.1007/s12094-
023-03110-y. Epub 2023 Feb 28. PMID: 36853400.

Research 10
Kalikiri MKR, Manjunath HS, Vempalli FR, Mathew LS, Liu L, Wang L, Wang G, Wang K, Soloviov O, 
Lorenz S, Tomei S. Technical assessment of different extraction methods and transcriptome 
profiling of RNA isolated from small volumes of blood. Sci Rep. 2023 Mar 3;13(1):3598. doi: 
10.1038/s41598-023-30629-5. PMID: 36869090; PMCID: PMC9984369.

Research 11
Da’as SI, Ahmed I, Hasan WH, Abdelrahman DA, …, Hardikar AA, Fakhro KA, Akil ASA. The link 
between glycemic control measures and eye microvascular complications in a clinical cohort 
of type 2 diabetes with microRNA-223-3p signature. J Transl Med. 2023 Mar 3;21(1):171. doi: 
10.1186/s12967-023-03893-2. PMID: 36869348; PMCID: PMC9985290.

Research 12
Kassab A, Gupta I, Moustafa AA. Role of E2F transcription factor in oral cancer: Recent insight 
and advancements. Semin Cancer Biol. 2023 Jul;92:28-41. doi: 10.1016/j.semcancer.2023.03.004. 
Epub 2023 Mar 15. PMID: 36924812.

Research 13
Rajangam J, Lakshmanan AP, Rao KU, Jayashree D, Radhakrishnan R, Roshitha B, Sivanandy P, 
Sravani MJ, Pravalika KH. Bell Palsy: Facts and Current Research Perspectives. CNS Neurol 
Disord Drug Targets. 2024;23(2):203-214. doi: 10.2174/1871527322666230321120618. PMID: 
36959147.

Research 14
Ahmad S, Ali MZ, Abbasi SW, …, Fakhro KA, Khan MA, Akil AA. A GHRHR founder mutation 
causes isolated growth hormone deficiency type IV in a consanguineous Pakistani family. 
Front Endocrinol (Lausanne). 2023 Mar 7;14:1066182. doi: 10.3389/fendo.2023.1066182. PMID: 
36960394; PMCID: PMC10029353.

Research 15
Taib N, Merhi M, Inchakalody V, …, Maccalli C, Al Homsi MU, Dermime S. Treatment with 
decitabine induces the expression of stemness markers, PD-L1 and NY-ESO-1 in colorectal 
cancer: potential for combined chemoimmunotherapy. J Transl Med. 2023 Mar 31;21(1):235. 
doi: 10.1186/s12967-023-04073-y. PMID: 37004094; PMCID: PMC10067322.

Research 16
Younes N, Ghwairi MMA, Da’as SI, Zaabi EA, Majdalawieh AF, Al-Dewik N, Nasrallah GK. 
Performance Evaluation of a New Fluorescent-Based Lateral Flow Immunoassay for 
Quantification of Hemoglobin A1c (HBA1c) in Diabetic Patients. Front Biosci (Landmark Ed). 
2023 Mar 23;28(3):60. doi: 10.31083/j.fbl2803060. PMID: 37005766.

Research 17
Preechanukul A, Yimthin T, Tandhavanant S, …, Chaussabel D, Chantratita N, Garand M. Abundance 
of ACVR1B transcript is elevated during septic conditions: Perspectives obtained from a 
hands-on reductionist investigation. Front Immunol. 2023 Mar 20;14:1072732. doi: 10.3389/
fimmu.2023.1072732. PMID: 37020544; PMCID: PMC10067751.

39

40

42

43

45

46

48

49

51



6

Research 18
Nisar S, Haris M. Neuroimaging genetics approaches to identify new biomarkers for the early 
diagnosis of autism spectrum disorder. Mol Psychiatry. 2023 Apr 17. doi: 10.1038/s41380-023-
02060-9. Epub ahead of print. Erratum in: Mol Psychiatry. 2023 May 23;: PMID: 37069342.

Research 19
Liu Z, Garcia Reino EJ, Harschnitz O, …, Mocarski ES, Studer L, Casanova JL, Zhang SY. 
Encephalitis and poor neuronal death-mediated control of herpes simplex virus in human 
inherited RIPK3 deficiency. Sci Immunol. 2023 Apr 21;8(82):eade2860. doi: 10.1126/sciimmunol.
ade2860. Epub 2023 Apr 21. PMID: 37083451; PMCID: PMC10337828.

Research 20
Chauhan R, Gupta A, Malhotra L, Bhat AA, …, Uddin S, Akil ASA, Haris M, Macha MA, Pandita 
TK, Singh M. Ubiquitin specific peptidase 37 and PCNA interaction promotes osteosarcoma 
pathogenesis by modulating replication fork progression. J Transl Med. 2023 Apr 28;21(1):286. 
doi: 10.1186/s12967-023-04126-2. PMID: 37118828.

Research 21
Al Ali F, Marr AK, Tatari-Calderone Z, …, Roelands J, Syed Ahamed Kabeer B, Bedognetti D, Marr N, 
Garand M, Rinchai D, Chaussabel D. Organizing training workshops on gene literature retrieval, 
profiling, and visualization for early career researchers. F1000Res. 2023 May 11;10:275. doi: 
10.12688/f1000research.36395.2. PMID: 37448622.

Research 22
Subbaraj GK, Masoodi T, Yasam SK, Chandrashekar K, Kulanthaivel L, Shaik NA, Hashem S, 
Alshabeeb Akil AS, Bhat AA. Anti-angiogenic effect of nano-formulated water soluble kaempferol 
and combretastatin in an in vivo chick chorioallantoic membrane model and HUVEC cells. 
Biomed Pharmacother. 2023 Jul;163:114820. doi: 10.1016/j.biopha.2023.114820. Epub 2023 May 
2. PMID: 37141736.

Research 23
Lakshmanan AP, Deola S, Terranegra A. The Promise of Precision Nutrition for Modulation of 
the Gut Microbiota as a Novel Therapeutic Approach to Acute Graft-versus-host Disease. 
Transplantation. 2023 Dec 1;107(12):2497-2509. doi: 10.1097/TP.0000000000004629. Epub 2023 
May 16. PMID: 37189240; PMCID: PMC10664798.

Research 24
Raza A, Mohsen R, Kanbour A, …, Uddin S, Mohamed Ibrahim MI, Al Homsi U, Demime S. Serum 
immune mediators as novel predictors of response to anti-PD-1/PD-L1 therapy in non-
small cell lung cancer patients with high tissue-PD-L1 expression. Front Immunol. 2023 May 
15;14:1157100. doi: 10.3389/fimmu.2023.1157100. PMID: 37256148.

Research 25
Zedan HT, Smatti MK, Thomas S, …, Grivel JC, Almaslamani MA, Althani AA, Yassine HM. 
Assessment of Broadly Reactive Responses in Patients With MERS-CoV Infection and 
SARS-CoV-2 Vaccination. JAMA Netw Open. 2023 Jun 1;6(6):e2319222. doi: 10.1001/
jamanetworkopen.2023.19222. PMID: 37389876; PMCID: PMC10314312.

Research 26
Fusco L, Gazzi A, Shuck CE, Orecchioni M, Ahmed EI, Giro L, Zavan B, Yilmazer A, Ley K, 
Bedognetti D, Gogotsi Y, Delogu LG. V4 C3 MXene Immune Profiling and Modulation of T Cell-
Dendritic Cell Function and Interaction. Small Methods. 2023 Aug;7(8):e2300197. doi: 10.1002/
smtd.202300197. Epub 2023 Jun 8. PMID: 37291737.
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Research 27
Anwardeen NR, Diboun I, Mokrab Y, Althani AA, Elrayess MA. Statistical methods and resources 
for biomarker discovery using metabolomics. BMC Bioinformatics. 2023 Jun 15;24(1):250. doi: 
10.1186/s12859-023-05383-0. PMID: 37322419; PMCID: PMC10266963.

Research 28
Elhag DA, Al Khodor S. Exploring the potential of microRNA as a diagnostic tool for gestational 
diabetes. J Transl Med. 2023 Jun 17;21(1):392. doi: 10.1186/s12967-023-04269-2. PMID: 37330548; 
PMCID: PMC10276491.

Research 29
Barman TK, Kumar M, Chaira T, …, Sharma L, Ramadass V, Kumar N, Sattigeri J, Bhatnagar PK, Raj 
VS. Novel fluorobenzothiazole as a dual inhibitor of gyrase B and topoisomerase IV against 
Gram-positive pathogens. Future Microbiol. 2023 Jul;18:625-638. doi: 10.2217/fmb-2022-0207. 
Epub 2023 Jun 22. PMID: 37347211.

Research 30
Baba SK, Baba SK, Mir R, Elfaki I, …, Masoodi T, Akil ASA, Bhat AA, Macha MA. Long non-coding 
RNAs modulate tumor microenvironment to promote metastasis: novel avenue for therapeutic 
intervention. Front Cell Dev Biol. 2023 Jun 13;11:1164301. doi: 10.3389/fcell.2023.1164301. PMID: 
37384249; PMCID: PMC10299194.

Research 31
Almaramhy HH, Abdul Samad F, Al-Harbi G, Zaytuni D, Imam SN, Masoodi T, Shamsi MB. 
Identification of a novel candidate HSD3B2 gene variant for familial hypospadias by whole-
exome sequencing. Front Genet. 2023 Jun 13;14:1106933. doi: 10.3389/fgene.2023.1106933. 
PMID: 37384334; PMCID: PMC10297146.

Research 32
Dagar G, Gupta A, Masoodi T, …, Haris M, Uddin S, Singh M, Bhat AA. Harnessing the potential 
of CAR-T cell therapy: progress, challenges, and future directions in hematological and solid 
tumor treatments. J Transl Med. 2023 Jul 7;21(1):449. doi: 10.1186/s12967-023-04292-3. PMID: 
37420216; PMCID: PMC10327392.

Research 33
Murugesan S, Al Khodor S. Salivary microbiome and hypertension in the Qatari population. 
J Transl Med. 2023 Jul 8;21(1):454. doi: 10.1186/s12967-023-04247-8. PMID: 37422685; PMCID: 
PMC10329805.

Research 34
Mitsis T, Papageorgiou L, …, Kino T, Chrousos GP, Eliopoulos E, Vlachakis D. A Genomic Study 
of the Japanese Population Focusing on the Glucocorticoid Receptor Interactome Highlights 
Distinct Genetic Characteristics Associated with Stress Response. Adv Exp Med Biol. 
2023;1423:101-113. doi: 10.1007/978-3-031-31978-5_8. PMID: 37525035.

Research 35
Mayayo-Vallverdú C, López de Heredia M, …, Artuch R, Garrabou G, Garcia-Roves PM, Pallardó 
FV, Nunes V. The antioxidant l-Ergothioneine prevents cystine lithiasis in the Slc7a9-/- mouse 
model of cystinuria. Redox Biol. 2023 Aug;64:102801. doi: 10.1016/j.redox.2023.102801. Epub 
2023 Jun 26. PMID: 37418888; PMCID: PMC10359938.
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Research 36
Younuskunju S, Mohamoud YA, Mathew LS, Mayer KFX, Suhre K, Malek JA. Genome-wide 
association of dry (Tamar) date palm fruit color. Plant Genome. 2023 Dec;16(4):e20373. doi: 
10.1002/tpg2.20373. Epub 2023 Aug 24. PMID: 37621134.

Research 37
Nawaz S, Hussain S, Bilal M, Syed N, Liaqat K, Ullah I, Akil AA, Fakhro KA, Ahmad W. A variant 
in sperm-specific glycolytic enzyme enolase 4 (ENO4) causes human male infertility. J Gene 
Med. 2024 Jan;26(1):e3583. doi: 10.1002/jgm.3583. Epub 2023 Aug 28. PMID: 37640479.

Research 38
Abdelaziz N, Therachiyil L, Sadida HQ, Ali AM, Khan OS, Singh M, Khan AQ, Akil ASA, Bhat AA, Uddin 
S. Epigenetic inhibitors and their role in cancer therapy. Int Rev Cell Mol Biol. 2023;380:211-
251. doi: 10.1016/bs.ircmb.2023.04.005. Epub 2023 Aug 1. PMID: 37657859.

Research 39
Mennella JA, Kan M, Lowenthal ED, Saraiva LR, Mainland JD, Himes BE, Pepino MY. Genetic 
Variation and Sensory Perception of a Pediatric Formulation of Ibuprofen: Can a Medicine 
Taste Too Good for Some? Int J Mol Sci. 2023 Aug 22;24(17):13050. doi: 10.3390/ijms241713050. 
PMID: 37685855; PMCID: PMC10487938.

Research 40
Tluli O, Al-Maadhadi M, Al-Khulaifi AA, Akomolafe AF, Al-Kuwari SY, Al-Khayarin R, Maccalli 
C, Pedersen S. Exploring the Role of microRNAs in Glioma Progression, Prognosis, and 
Therapeutic Strategies. Cancers (Basel). 2023 Aug 22;15(17):4213. doi: 10.3390/cancers15174213. 
PMID: 37686489; PMCID: PMC10486509.

Research 41
Skantharajah N, Baichoo S, Boughtwood TF, …, Smith L, Thomas EM, Kumuthini J, Corpas M. Equity, 
diversity, and inclusion at the Global Alliance for Genomics and Health. Cell Genom. 2023 Aug 
24;3(10):100386. doi: 10.1016/j.xgen.2023.100386. PMID: 37868041; PMCID: PMC10589617.

Research 42
Moussa EA, Makhlouf M, Mathew LS, Saraiva LR. Genome-Wide RNA Tomography in the Mouse 
Whole Olfactory Mucosa. Methods Mol Biol. 2023;2710:19-30. doi: 10.1007/978-1-0716-3425-
7_2. PMID: 37688721.

Research 43
Wang Y, Drum DL, Sun R, Zhang Y, …, Boland GM, Sadreyev RI, Wong L, Ferrone S, Wang X. 
Stressed target cancer cells drive nongenetic reprogramming of CAR T cells and solid tumor 
microenvironment. Nat Commun. 2023 Sep 15;14(1):5727. doi: 10.1038/s41467-023-41282-x. 
PMID: 37714830; PMCID: PMC10504259.

Research 44
Bhat GR, Jamwal RS, Sethi I, Bhat A, …, Haris M, Macha MA, Akil ASA, Bhat AA, Kumar R. 
Associations between telomere attrition, genetic variants in telomere maintenance genes, 
and non-small cell lung cancer risk in the Jammu and Kashmir population of North India. 
BMC Cancer. 2023 Sep 18;23(1):874. doi: 10.1186/s12885-023-11387-z. PMID: 37718447.

Research 45
Mogenet A, Finetti P, Denicolai E, …, Bedognetti D, Mamessier E, Barlesi F, Bertucci F, Tomasini P. 
Immunologic constant of rejection as a predictive biomarker of immune checkpoint inhibitors 
efficacy in non-small cell lung cancer. J Transl Med. 2023 Sep 19;21(1):637. doi: 10.1186/s12967-
023-04463-2. PMID: 37726776; PMCID: PMC10507965.
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Research 46
Noviello TMR, Di Giacomo AM, Caruso FP, …, Bedognetti D, Anichini A, Maio M, Ceccarelli M. 
Guadecitabine plus ipilimumab in unresectable melanoma: five-year follow-up and integrated 
multi-omic analysis in the phase 1b NIBIT-M4 trial. Nat Commun. 2023 Sep 22;14(1):5914. doi: 
10.1038/s41467-023-40994-4. PMID: 37739939; PMCID: PMC10516894.

Research 47
Saadaoui M, Singh P, Ortashi O, Al Khodor S. Role of the vaginal microbiome in miscarriage: 
exploring the relationship. Front Cell Infect Microbiol. 2023 Sep 13;13:1232825. doi: 10.3389/
fcimb.2023.1232825. PMID: 37780845; PMCID: PMC10533927.

Research 48
Venit T, Sapkota O, Abdrabou WS, …, Bedognetti D, Idaghdour Y, Magzoub M, Percipalle P. Positive 
regulation of oxidative phosphorylation by nuclear myosin 1 protects cells from metabolic 
reprogramming and tumorigenesis in mice. Nat Commun. 2023 Oct 10;14(1):6328. doi: 10.1038/
s41467-023-42093-w. PMID: 37816864; PMCID: PMC10564744.

Research 49
Toufiq M, Rinchai D, Bettacchioli E, Kabeer BSA, Khan T, Subba B, White O, Yurieva M, George 
J, Jourde-Chiche N, Chiche L, Palucka K, Chaussabel D. Harnessing large language models 
(LLMs) for candidate gene prioritization and selection. J Transl Med. 2023 Oct 16;21(1):728. doi: 
10.1186/s12967-023-04576-8. PMID: 37845713; PMCID: PMC10580627.

Research 50
Keyan KS, Salim S, Gowda S, …, Da’as S, Torrisani J, Ericsson J, Mohammad F, Khan OM. Control 
of TGFβ signalling by ubiquitination independent function of E3 ubiquitin ligase TRIP12. Cell 
Death Dis. 2023 Oct 20;14(10):692. doi: 10.1038/s41419-023-06215-y. PMID: 37863914; PMCID: 
PMC10589240.

Research 51
Kuttikrishnan S, Masoodi T, Ahmad F, …, Bhat AA, Alali FQ, Steinhoff M, Uddin S. In vitro 
evaluation of Neosetophomone B inducing apoptosis in cutaneous T cell lymphoma by 
targeting the FOXM1 signaling pathway. J Dermatol Sci. 2023 Nov;112(2):83-91. doi: 10.1016/j.
jdermsci.2023.10.001. Epub 2023 Oct 6. PMID: 37865581.

Research 52
Kuttikrishnan S, Ahmad F, Mateo JM, …, Akil ASA, Bhat AA, Alali FQ, Uddin S. Neosetophomone 
B induces apoptosis in multiple myeloma cells via targeting of AKT/SKP2 signaling pathway. 
Cell Biol Int. 2024 Feb;48(2):190-200. doi: 10.1002/cbin.12101. Epub 2023 Oct 26. PMID: 37885161; 
PMCID: PMC10952688.

Research 53
Torres-Chávez ME, Torres-Carrillo NM, Monreal-Lugo AV, …, Sandoval-Pinto E, Torres-Carrillo 
N. Association of intestinal dysbiosis with susceptibility to multiple sclerosis: Evidence 
from different population studies (Review). Biomed Rep. 2023 Oct 12;19(6):93. doi: 10.3892/
br.2023.1675. PMID: 37901876; PMCID: PMC10603378.

Research 54
Cavazza A, Hendel A, Bak RO, Rio P, …, Luo Y, Tsai SQ, Benabdellah K; COST Action CA21113. 
Progress and harmonization of gene editing to treat human diseases: Proceeding of COST 
Action CA21113 GenE-HumDi. Mol Ther Nucleic Acids. 2023 Oct 29;34:102066. doi: 10.1016/j.
omtn.2023.102066. PMID: 38034032; PMCID: PMC10685310.
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Research 55
Bohlen J, Zhou Q, Philippot Q, …, Teleman AA, Bustamante J, Zhang Q, Casanova JL. Human 
MCTS1-dependent translation of JAK2 is essential for IFN-γ immunity to mycobacteria. Cell. 
2023 Nov 9;186(23):5114-5134.e27. doi: 10.1016/j.cell.2023.09.024. Epub 2023 Oct 23. PMID: 
37875108; PMCID: PMC10841658.

Research 56
Singh P, Al Mohannadi N, Murugesan S, Almarzooqi F, Kabeer BSA, Marr AK, Kino T, Brummaier T, 
Terranegra A, McGready R, Nosten F, Chaussabel D, Al Khodor S. Unveiling the dynamics of the 
breast milk microbiome: impact of lactation stage and gestational age. J Transl Med. 2023 Nov 
6;21(1):784. doi: 10.1186/s12967-023-04656-9. PMID: 37932773.

Research 57
Makhlouf M, Souza DG, Kurian S, …, Mennella J, Reisert J, Tordoff MG, Zimmer ER, Saraiva LR. 
Short-term consumption of highly processed diets varying in macronutrient content impair 
the sense of smell and brain metabolism in mice. Mol Metab. 2024 Jan;79:101837. doi: 10.1016/j.
molmet.2023.101837. Epub 2023 Nov 17. PMID: 37977411.

Research 58
Raynaud CM, Ahmed EI, Jabeen A, Sanchez A, Sherif S, Carneiro-Lobo TC, Awad A, Awartani D, 
Naik A, Thomas R, Decock J, Zoppoli G, Bedongnetti D, Hendrickx WRL. Modulation of SLFN11 
induces changes in DNA Damage response in breast cancer. Cancer Cell Int. 2023 Nov 
24;23(1):291. doi: 10.1186/s12935-023-03144-w. PMID: 38001424.

Research 59
Mishra AK, Gupta A, Dagar G, Das D, …, Saha D, Dutta P, Bhatnagar AR, Darswal M, Shankar 
A, Singh M. CAR-T-Cell Therapy in Multiple Myeloma: B-Cell Maturation Antigen (BCMA) 
and Beyond. Vaccines (Basel). 2023 Nov 16;11(11):1721. doi: 10.3390/vaccines11111721. PMID: 
38006053; PMCID: PMC10674477.

Research 60
Al-Shaban FA, Ghazal I, Thompson IR, …, El-Hag S, Tolefat M, Ali M, Nasir B, Frazier TW. Development 
and validation of an Arabic language eye-tracking paradigm for the early screening and 
diagnosis of autism spectrum disorders in Qatar. Autism Res. 2023 Dec;16(12):2291-2301. doi: 
10.1002/aur.3046. Epub 2023 Nov 27. PMID: 38013243.

Research 61
Mir FA, Abdesselem HB, Cyprian F, Iskandarani A, Doudin A, Samra TA, Alkasem M, Abdalhakam 
I, Taheri S, Abou-Samra AB. Inflammatory protein signatures in individuals with obesity and 
metabolic syndrome. Sci Rep. 2023 Dec 13;13(1):22185. doi: 10.1038/s41598-023-49643-8. 
PMID: 38092892; PMCID: PMC10719383.

Research 62
Fernandes Q, Therachiyil L, Khan AQ, Bedhiafi T, Korashy HM, Bhat AA, Uddin S. Shrinking the 
battlefield in cancer therapy: Nanotechnology against cancer stem cells. Eur J Pharm Sci. 
2023 Dec 1;191:106586. doi: 10.1016/j.ejps.2023.106586. Epub 2023 Sep 19. PMID: 37729956.

Research 63
Uhlig HH, Booth C, Cho J, …, Turner D, Wilson DC, Muise AM. Precision medicine in monogenic 
inflammatory bowel disease: proposed mIBD REPORT standards. Nat Rev Gastroenterol 
Hepatol. 2023 Dec;20(12):810-828. doi: 10.1038/s41575-023-00838-4. Epub 2023 Oct 3. PMID: 
37789059.

90

91

92

93

94

95

96

97

98



11

Research 64
Vohra M, Kour A, Kalia NP, Kumar M, Sharma S, Jaglan S, Kamath N, Sharma S. A comprehensive 
review of genomics, transcriptomics, proteomics, and metabolomic insights into the 
differentiation of Pseudomonas aeruginosa from the planktonic to biofilm state: A multi-omics 
approach. Int J Biol Macromol. 2024 Feb;257(Pt 1):128563. doi: 10.1016/j.ijbiomac.2023.128563. 
Epub 2023 Dec 7. PMID: 38070800.

Research 65
Kamarck ML, Trimmer C, Murphy NR, Gregory KM, Manoel D, Logan DW, Saraiva LR, Mainland 
JD. Identifying candidate genes underlying isolated congenital anosmia. Clin Genet. 2024 
Apr;105(4):376-385. doi: 10.1111/cge.14470. Epub 2023 Dec 26. PMID: 38148624; PMCID: 
PMC10932857.
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Clinical Branch, 2023

Clinical 1
Chakkarapani AA, Roehr CC, Hooper SB, Te Pas AB, Gupta S; ESPR Neonatal Resuscitation section 
writing group. Transitional circulation and hemodynamic monitoring in newborn infants. Pediatr 
Res. 2023 Jan 2. doi: 10.1038/s41390-022-02427-8. Epub ahead of print. PMID: 36593283.

Clinical 2
Petrovski G, Campbell J, Pasha M, Day E, Hussain K, Khalifa A, van den Heuvel T. Simplified Meal 
Announcement Versus Precise Carbohydrate Counting in Adolescents With Type 1 Diabetes 
Using the MiniMed 780G Advanced Hybrid Closed Loop System: A Randomized Controlled 
Trial Comparing Glucose Control. Diabetes Care. 2023 Mar 1;46(3):544-550. doi: 10.2337/dc22-
1692. PMID: 36598841; PMCID: PMC10148675.

Clinical 3
Hamad A, Elazzazy S, Bujassoum S, Rasul K, Gaziev J, Cherif H, Al-Boloshi Z, Hanssens Y, 
Saleh A, Rasheed HA, Al-Badriyeh D, Babiker A, Hmaidan AA, Al-Hail M. Applying value-based 
strategies to accelerate access to novel cancer medications: guidance from the Oncology 
Health Economics Expert Panel in Qatar (Q-OHEP). BMC Health Serv Res. 2023 Jan 6;23(1):15. 
doi: 10.1186/s12913-022-08981-5. PMID: 36609388; PMCID: PMC9816531.

Clinical 4
Chemaitelly H, Tang P, Coyle P, …, Al-Thani MH, Al-Khal A, Bertollini R, Abu-Raddad LJ; 
National Study Group for COVID-19 Epidemiology. Protection against Reinfection with the 
Omicron BA.2.75 Subvariant. N Engl J Med. 2023 Feb 16;388(7):665-667. doi: 10.1056/
NEJMc2214114. Epub 2023 Jan 18. PMID: 36652342; PMCID: PMC9878583.

Clinical 5
Mathew S, Al Khatib HA, Al Ibrahim M, Al Ansari K, Smatti MK, Nasrallah GK, Ibrahim E, Al Thani AA, 
Zaraket H, Yassine HM. Vaccine evaluation and genotype characterization in children infected 
with rotavirus in Qatar. Pediatr Res. 2023 Aug;94(2):477-485. doi: 10.1038/s41390-023-02468-7. 
Epub 2023 Jan 19. PMID: 36658331; PMCID: PMC10382313.

Clinical 6
Khan A, Alsaied A, Islam M, AlAnsari KM. Adolescent female with right lower abdominal pain. 
J Am Coll Emerg Physicians Open. 2023 Jan 15;4(1):e12889. doi: 10.1002/emp2.12889. PMID: 
36685310; PMCID: PMC9841120.

Clinical 7
Kohil A, Abdallah AM, Hussain K, Al-Shafai M. Genetic epidemiology of Woodhouse-Sakati 
Syndrome in the Greater Middle East region and beyond: a systematic review. Orphanet J 
Rare Dis. 2023 Jan 31;18(1):22. doi: 10.1186/s13023-023-02614-8. PMID: 36721231; PMCID: 
PMC9887781.

Clinical 8
AlRayahi J, Alwalid O, Mubarak W, Maaz AUR, Mifsud W. Pediatric Brain Tumors in the Molecular 
Era: Updates for the Radiologist. Semin Roentgenol. 2023 Jan;58(1):47-66. doi: 10.1053/j.
ro.2022.09.004. Epub 2022 Nov 8. PMID: 36732011.

Clinical 9
Alassaf A, Mohamed K, Al Otaiby A, Al Wraidat M, Nashwan AJ. Optic Neuritis in a Child With 
Poorly Controlled Type 1 Diabetes Mellitus: A Case Report. Cureus. 2023 Jan 7;15(1):e33474. 
doi: 10.7759/cureus.33474. PMID: 36751258; PMCID: PMC9900420.
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Clinical 10
Demirbilek H, Vuralli D, Haris B, Hussain K. Managing Severe Hypoglycaemia in Patients with 
Diabetes: Current Challenges and Emerging Therapies. Diabetes Metab Syndr Obes. 2023 Jan 
27;16:259-273. doi: 10.2147/DMSO.S313837. PMID: 36760580; PMCID: PMC9888015.

Clinical 11
Williams T, Jackson S, Barr I…, Potdar V, Dong X, Deng YM. Results from the second WHO 
external quality assessment for the molecular detection of respiratory syncytial virus, 2019-
2020. Influenza Other Respir Viruses. 2023 Jan 18;17(1):e13073. doi: 10.1111/irv.13073. PMID: 
36824313; PMCID: PMC9849090.

Clinical 12
Poquérusse J, Nolan M, Thorburn DR, Van Hove JLK, Friederich MW, Love DR, Taylor J, Powell 
CA, Minczuk M, Snell RG, Lehnert K, Glamuzina E, Jacobsen JC. Severe neonatal onset 
neuroregression with paroxysmal dystonia and apnoea: Expanding the phenotypic and 
genotypic spectrum of CARS2-related mitochondrial disease. JIMD Rep. 2023 Jan 22;64(3):223-
232. doi: 10.1002/jmd2.12360. PMID: 37151360; PMCID: PMC10159863.

Clinical 13
Glass GE. Photobiomodulation: A Systematic Review of the Oncologic Safety of Low-Level 
Light Therapy for Aesthetic Skin Rejuvenation. Aesthet Surg J. 2023 Apr 10;43(5):NP357-NP371. 
doi: 10.1093/asj/sjad018. PMID: 36722207; PMCID: PMC10309024.

Clinical 14
Haris B, Mohammed I, Ismail Umlai UK, Shirodkar D, Hussain K. Severe Growth Hormone 
Deficiency in an Indian Boy Caused By a Novel 6 kb Homozygous Deletion Spanning the GH1 
Gene. J Clin Res Pediatr Endocrinol. 2023 Feb 2. doi: 10.4274/jcrpe.galenos.2022.2022-5-9. Epub 
ahead of print. PMID: 36728277.

Clinical 15
Abushahin A, Toma H, Hamad SG, Abu-Hasan M. Drug Reaction with Eosinophilia and Systemic 
Symptoms Syndrome in a Child with Cystic Fibrosis. Case Reports Immunol. 2023 Feb 
2;2023:1006376. doi: 10.1155/2023/1006376. PMID: 36778654; PMCID: PMC9911254.

Clinical 16
Han X, Chen L, Fan Y, Alwalid O, Jia X, Zheng Y, Liu J, Li Y, Cao Y, Gu J, Liu J, Zheng C, Ye Q, Shi 
H. Longitudinal Assessment of Chest CT Findings and Pulmonary Function after COVID-19 
Infection. Radiology. 2023 Apr;307(2):e222888. doi: 10.1148/radiol.222888. Epub 2023 Feb 14. 
PMID: 36786698; PMCID: PMC9969419.

Clinical 17
Abuelezz I, Qaraqe MK, Stotland MA. Parents of Children with Cleft Lip Exhibit Heightened 
Visual Attention to the Perioral Area. Plast Reconstr Surg Glob Open. 2023 Feb 13;11(2):e4790. 
doi: 10.1097/GOX.0000000000004790. PMID: 36798720; PMCID: PMC9925101.

Clinical 18
Wallace C, Gordon M, Sinopoulou V, Akobeng AK. Probiotics for management of functional 
abdominal pain disorders in children. Cochrane Database Syst Rev. 2023 Feb 17;2(2):CD012849. 
doi: 10.1002/14651858.CD012849.pub2. PMID: 36799531; PMCID: PMC9945052.

Clinical 19
Ataya J, Soqia J, Alfawal M, Kara Tahhan N, Albani N, Hani Y. Awareness and knowledge of familial 
Mediterranean fever among medical scope students in Syrian universities: A cross-sectional 
study. SAGE Open Med. 2023 Feb 18;11:20503121231155996. doi: 10.1177/20503121231155996. 
PMID: 36815136; PMCID: PMC9940211.
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Clinical 20
Khan A, Eldos Y, Alansari K. Clinical Presentation and Outcome of Multiple Rare Earth Magnet 
Ingestions in Children of Qatar. A Single-Center Experience. Qatar Med J. 2023 Feb 20;2023(1):9. 
doi: 10.5339/qmj.2023.9. PMID: 36846273; PMCID: PMC9943907.

Clinical 21
Gray CS, Xu Y, Babl FE, …, Couper J, Craig S; Pediatric Emergency Research Network (PERN). 
International perspective on research priorities and outcome measures of importance in 
the care of children with acute exacerbations of asthma: a qualitative interview study. BMJ 
Open Respir Res. 2023 Feb;10(1):e001502. doi: 10.1136/bmjresp-2022-001502. PMID: 36849194; 
PMCID: PMC9972434.

Clinical 22
Hadid A, Al-Shantout TS, Terkawi RS, …, Alhadid NA, Altirkawi K. The Feasibility of Telemedicine 
in the Implementation and Management of Therapeutic Hypothermia for Infants with Neonatal 
Hypoxic-Ischemic Encephalopathy in a Resource-Limited Country. Avicenna J Med. 2023 Feb 
23;13(1):35-42. doi: 10.1055/s-0042-1760434. PMID: 36969349; PMCID: PMC10038750.

Clinical 23
Farzaneh M, Masoodi T, Ghaedrahmati F, Radoszkiewicz K, Anbiyaiee A, Sheykhi-Sabzehpoush M, 
Rad NK, Uddin S, Jooybari SPM, Khoshnam SE, Azizidoost S. An updated review of contribution 
of long noncoding RNA-NEAT1 to the progression of human cancers. Pathol Res Pract. 2023 
May;245:154380. doi: 10.1016/j.prp.2023.154380. Epub 2023 Feb 24. PMID: 37043964.

Clinical 24
Chemaitelly H, Ayoub HH, Coyle P, Tang P, …, Al-Romaihi HE, Butt AA, Al-Thani MH, Al-Khal A, 
Bertollini R, Abu-Raddad LJ. BNT162b2 antigen dose and SARS-CoV-2 omicron infection in 
adolescents. Lancet Infect Dis. 2023 Mar;23(3):276-277. doi: 10.1016/S1473-3099(23)00005-1. 
Epub 2023 Feb 1. PMID: 36738760; PMCID: PMC9891733.

Clinical 25
Ozer E, Kanit N, Cevizci MC, Cagliyan E, Mifsud W. Profiling of Immunomodulatory Genes 
and Quantification of CD25+ Cells in Different Types of Early Pregnancy Loss. Pediatr Dev 
Pathol. 2023 May-Jun;26(3):273-280. doi: 10.1177/10935266231156327. Epub 2023 Mar 2. PMID: 
36861642.

Clinical 26
Alao MA, Ibrahim OR, Iloh KK, …, Adeyemi AT, Nnamani KO, Tongo OO. Factors associated 
with common mental disorders among breastfeeding mothers in tertiary hospital nurseries 
in Nigeria. PLoS One. 2023 Mar 9;18(3):e0281704. doi: 10.1371/journal.pone.0281704. PMID: 
36893141.

Clinical 27
Chemaitelly H, Ayoub HH, Tang P, …, Al-Romaihi HE, Al-Thani MH, Al-Khal A, Bertollini R, Faust JS, 
Abu-Raddad LJ. Long-term COVID-19 booster effectiveness by infection history and clinical 
vulnerability and immune imprinting: a retrospective population-based cohort study. Lancet 
Infect Dis. 2023 Jul;23(7):816-827. doi: 10.1016/S1473-3099(23)00058-0. Epub 2023 Mar 10. PMID: 
36913963; PMCID: PMC10079373.

Clinical 28
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ARTICLE

Inherited human ITK deficiency impairs IFN-γ
immunity and underlies tuberculosis
Masato Ogishi1,2, Rui Yang1*, Rémy Rodriguez3,4*, Dominic P. Golec5*, Emmanuel Martin3,4, Quentin Philippot4,6, Jonathan Bohlen4,6,
Simon J. Pelham1, Andrés Augusto Arias1,7,8, Taushif Khan9, Manar Ata9, Fatima Al Ali9, Flore Rozenberg10, Xiao-Fei Kong1,
Maya Chrabieh4,6, Candice Laine4,6, Wei-Te Lei1, Ji Eun Han1, Yoann Seeleuthner4,6, Zenia Kaul5, Emmanuelle Jouanguy1,4,6,
Vivien Béziat4,6, Leila Youssefian11,12, Hassan Vahidnezhad11,12, V. Koneti Rao13, Bénédicte Neven14, Claire Fieschi15,16,
Davood Mansouri17, Mohammad Shahrooei18, Sevgi Pekcan19, Gulsum Alkan20, Melike Emiroğlu20, Hüseyin Tokgöz21, Jouni Uitto11,12,
Fabian Hauck3,4,22, Jacinta Bustamante1,4,6,23***, Laurent Abel1,4,6***, Sevgi Keles24***, Nima Parvaneh25,26***, Nico Marr9,27***,
Pamela L. Schwartzberg5****, Sylvain Latour3,4****, Jean-Laurent Casanova1,4,6,28,29**, and Stéphanie Boisson-Dupuis1,4,6**

Inborn errors of IFN-γ immunity can underlie tuberculosis (TB). We report three patients from two kindreds without EBV
viremia or disease but with severe TB and inherited complete ITK deficiency, a condition associated with severe EBV disease
that renders immunological studies challenging. They have CD4+ αβ T lymphocytopenia with a concomitant expansion of
CD4−CD8− double-negative (DN) αβ and Vδ2− γδ T lymphocytes, both displaying a unique CD38+CD45RA+T-bet+EOMES−

phenotype. Itk-deficient mice recapitulated an expansion of the γδ T and DN αβ T lymphocyte populations in the thymus and
spleen, respectively. Moreover, the patients’ T lymphocytes secrete small amounts of IFN-γ in response to TCR crosslinking,
mitogens, or forced synapse formation with autologous B lymphocytes. Finally, the patients’ total lymphocytes secrete small
amounts of IFN-γ, and CD4+, CD8+, DN αβ T, Vδ2+ γδ T, and MAIT cells display impaired IFN-γ production in response to BCG.
Inherited ITK deficiency undermines the development and function of various IFN-γ–producing T cell subsets, thereby
underlying TB.

Introduction
Tuberculosis (TB) is caused by virulent mycobacterial species
from the Mycobacterium tuberculosis complex (MTBC), including
Mycobacterium tuberculosis (M. tb) and Mycobacterium bovis. TB
remains endemic in many countries (Houben and Dodd, 2016).

The World Health Organization has estimated that there were
∼9 million new cases and ∼1.2 million deaths globally among
HIV-negative individuals in 2019 (WHO, 2020). However, only
∼5–10% of individuals infected with M. tb develop TB in their
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