
 

 

 

 

 

 

 

Ludwig Center at MIT: Updates from Fiscal Year 2022 (July 1, 2021-June 30, 2022)  

 

The Ludwig Center at MIT is focused on understanding and addressing the processes associated with malignant 
progression, in particular the mechanisms that allow cancer cells originating in primary tumors to disseminate and 
ultimately form metastatic colonies. This multi-step process involves a series of cell-biological and biochemical 
changes in malignant cells, which are being investigated at several levels. Our research includes identifying and 
characterizing the biological determinants that allow disseminated cancer cells to gain a foothold in foreign tissue 
microenvironments, and then to succeed in spawning rapidly growing metastatic colonies. 

The work of Ludwig Center members, and their laboratories, is greatly enhanced by the shared sense of mission 
and community fostered by a program of regular engagement and support from Center colleagues, administrators, 
and research and financial resources. The impact of Ludwig Center support can be seen most notably in the 
research productivity of Center members. Research and programmatic highlights, along with publications and 
expenditures, are outlined below. 

CENTER FACULTY, TRAINEES & COMMUNITY 

This fiscal year (FY2022) brought new changes to the Ludwig Center at MIT. While Drs. Weinberg and Jacks 
continue to serve as co-directors, four new members joined the group: Drs. Stefani Spranger and Jonathan 
Weissman joined as a full member at the start of the fiscal year, while Drs. Francisco J. Sánchez-Rivera and Yadira 
Soto-Feliciano started as pilot members in February of 2022. The other active Center members are Drs. Bhatia, 
Hemann, Hynes, Lees, Manalis, and Vander Heiden.  

Dr. Spranger’s lab studies how the body’s immune system interacts with growing tumors to harness the immune 
response to fight cancer. Dr. Weissman investigates how proteins fold into their correct shape and how misfolding 
impacts disease and normal physiology, while building innovative tools for exploring the organizational principles 
of biological systems. Francisco J. Sánchez-Rivera aims to understand how genetic variation shapes normal 
physiology and disease, with a focus on cancer. Yadira Soto-Feliciano studies chromatin and epigenetic regulation 
in normal development and cancer.  

All investigators from the Ludwig Center at MIT have continued to collaborate with each other and with members 
of Ludwig Centers at other institutions, notably the Harvard Ludwig Center. Intra-Center collaborations are 
facilitated in part by community events and meetings, including the annual MIT Ludwig Center Retreat, which was 
held on May 5, 2022 at MIT’s Endicott House. Almost 70 participants attended talks and posters presented by each 
of the labs, and general discussions were lively and highly interactive.  

Inter-Center collaborations this year included ongoing joint work by Dr. Jacks with Drs. Sandro Santagata and Peter 
Sorger at Ludwig Center at Harvard. Dr. Vander Heiden’s lab also collaborates with a team from the Ludwig Center 
at Harvard, under the leadership of Dr. Rakesh Jain. 

 

 

 



Highlights of faculty awards and honors received by Ludwig Center members over the past year include: 

Name Awards and Honors 
Sangeeta Bhatia Selected by STAT News as a member of the inaugural STATUS List 

Selected by Fierce Pharma as one of the Most Influential People in 
Biopharma 

Yadira Soto-Feliciano V Scholar Award from the V Foundation for Cancer Research 
Matt Vander Heiden Fellow in the European Academy of Cancer Sciences 

• Ludwig Graduate Fellowships were awarded to five graduate students: 

Name Project Title 

Neil Dalvie “Developing an alternative host for low-cost manufacturing of monoclonal 
antibodies” 

Anisha Datta “Investigating the effect of anti-AXL treatment on cancer cell survival and 
recognition by macrophages” 

Ellen Kim “Engineering lentiviruses for gene delivery to antigen-specific T cells “ 

Jin (Harvey) Yang “Bottom-up dissection of 3D genome disorganization in cancer” 

Colin Fowler “Understanding the mechanisms of resistance to PRMT5 inhibition and the 
roles of arginine methylation in cancer” 

• Ludwig Center Postdoctoral Fellowships were awarded to ten postdoctoral associates:  

Name Project Title 

Ryuhjin Ahn  “Defining the role of Siglec receptors in glioblastoma” 

Charles Couturier  “Understanding mechanisms of plasticity and state determination in 
glioblastoma” 

Whitney Henry  “Functional characterization of ether lipids in cancer progression” 

Brendan Horton  “Uncovering the determinants of CD8+ T cell responsiveness to cancer 
immunotherapy” 

Sasan Jalili  “Sampling tissue-resident cancer vaccine responses using noninvasive 
microneedles” 

Nicholas Lamson  “Chemotherapeutic delivery across the blood brain barrier and to glioma 
cells using nanoparticles electrostatically conjugated with dual targeting 
peptides” 

Edward Miller  “Development of next-generation platinum agents against glioblastoma” 

Morgan Stilgenbauer  “Chemical probe discovery for ligases that govern MYC post-translational 
stability” 

Meghan Torrence  “Defining the role of tertiary lymphoid structures in pancreatic cancer” 

Parisa Yousefpour  “Self-replicating RNAs for cancer immunotherapy” 

 
For more updates on Ludwig Center activities, please visit https://ludwigcenter.mit.edu/. 
  



RESEARCH HIGHLIGHTS 

Selected projects supported by the Ludwig Center at MIT: 

Hynes Laboratory: Pancreatic ductal adenocarcinoma (PDAC) characteristically exhibits a collagen-rich, dense 
extracellular matrix (ECM) that promotes cancer progression and presents a physical barrier to drug delivery. To 
determine how the regulation of collagen contributes to PDAC malignancy, the Hynes Laboratory previously 
performed unbiased mass spectrometry on patient tumor samples enriched for the ECM components across all 
tumor stages. Subsequent data analysis revealed that fibrillar collagens retain their C-terminal pro-domains in the 
PDAC ECM, suggesting reduced procollagen C-proteinase activity. They further showed that the enzyme possessing 
procollagen C-proteinase activity, bone morphogenetic protein1 (BMP1), selectively inhibited tumor growth and 
metastasis in cells that expressed high levels of COL1A1 – encoding a chain of type I fibrillar collagen. As a secreted 
proteinase, BMP1 promotes fibrillar collagen deposition from both cancer cells and stromal cells; however, only 
cancer cell-derived procollagen cleavage and deposition antagonizes PDAC proliferation rate. Overall, these studies 
highlight a tumor-suppressive role for PDAC-derived fibrillar collagen and suggest patient stratification strategies 
based on their tumor COL1A1 expression when considering treatments related to perturbation of fibrillar 
collagens.  

Work in the coming year will focus on a different project: to further optimize a nanotechnology platform that uses 
small antibodies, referred to as “nanobodies,” against the tumor ECM as agents to detect, monitor, and suppress 
metastases in breast cancer and PDAC. Nanobodies represent a special type of antibody produced by alpacas and 
other camelids, which display several chemical, biological, and engineering advantages over normal antibodies for 
such use. 

 
Related publication:  Tian, C., Huang, Y., Clauser, K.R., Rickelt, S., Lau, A.N., Carr, S.A., Vander Heiden, M.G. and 
Hynes, R.O. (2021).  Suppression of pancreatic ductal adenocarcinoma growth and metastasis by fibrillar collagens 
produced selectively by tumor cells. Nat Commun. 2021 12(1):2328. Doi: 10.1038/s41467-021-22490-9. PMID: 
33879793 PMC8058088.  
 
 
Manalis Laboratory: The Manalis Laboratory has developed a fluidics system that can identify fluorescent cancer 
cells in the bloodstream of live, unanesthetized mice in real time. This technology was originally demonstrated in a 
collaboration with fellow Ludwig Center members—the Jacks and Vander Heiden Laboratories—and shown to 
have several key benefits over other methods of enumerating circulating tumor cells (CTCs). Using a genetically 
fluorescent tumor model, the Manalis team performs a surgical cannulation of the carotid artery and jugular vein 
of the mouse, allowing temporary access to the circulatory system. The mouse is then connected to an optofluidic 
platform (fluorescent cell counter), which combines a microfluidic chip with a laser detection setup to enable real-
time identification of fluorescent cells from whole blood. This technology may facilitate more accurate studies of 
CTC dynamics, such as lifespan in circulation and metastatic properties. 

The Manalis group has also validated a blood exchange approach whereby the circulation of a tumor-bearing 
mouse was sequentially connected via the optofluidic platform to naïve healthy mice of the same genetic 
background. Although this technique was originally designed to detect and transfer rare CTCs within the blood of 
mice bearing solid tumors, over the past year this has been expanded to study models of hematological (liquid) 
cancers, which are often thought of as systemic diseases encompassing variable degrees of tumor burden in the 
blood. The blood exchange method allows for novel ways of understanding how various factors contribute to the 
circulation kinetics of liquid cancers.  

 
Related publication: Hamza B, Ng SR, Prakadan SM, Delgado FF, Chin CR, King EM, Yang LF, Davidson SM, 
DeGouveia KL, Cermak N, Navia AW, Winter PS, Drake RS, Tammela T, Li CM, Papagiannakopoulos T, Gupta AJ, 
Shaw Bagnall J, Knudsen SM, Vander Heiden MG, Wasserman SC, Jacks T, Shalek AK, Manalis SR. Optofluidic real-
time cell sorter for longitudinal CTC studies in mouse models of cancer. Proc Natl Acad Sci U S A. 2019 Feb 
5;116(6):2232-2236. doi: 10.1073/pnas.1814102116. Epub 2019 Jan 23. PMID: 30674677; PMCID: PMC6369805. 
 



Soto-Feliciano Laboratory: New Ludwig Center pilot member, Professor Yadira Soto-Feliciano, and her group study 
aberrant chromatin and epigenetic mechanisms, which can impinge on all hallmarks of cancer. These phenotypes 
may be achieved through silencing of tumor suppressor genes by histone/DNA methylation, activation of 
oncogenes via enhancer repurposing, or non-physiological cell fate/lineage transitions. One constant among these 
mechanisms is the requirement for nucleation/assembly of chromatin modifying or remodeling complexes in the 
right genomic context to support the malignant state. As part of their Ludwig Center-funded research, the Soto-
Feliciano group has been working to elucidate the biological impact of cancer-associated mutations in chromatin 
and epigenetic regulators using a multifaceted approach. To determine genotype-phenotype relationships driven 
by these mutations, they combine CRISPR saturation mutagenesis (cross-referenced to cancer genomics 
databases), in vitro and in vivo models, and transcriptomics and epigenomics tools. 
 

PUBLICATIONS 

Bekdemir A, Tanner EEL, Kirkpatrick J, Soleimany AP, Mitragotri S, Bhatia SN. Ionic liquid-mediated transdermal 
delivery of thrombosis-detecting nanosensors. Adv Healthc Mater. 2022 e2102685. 
doi:10.1002/adhm.202102685 

Bent EH, Millán-Barea LR, Zhuang I, Goulet DR, Fröse J, Hemann MT. Microenvironmental IL-6 inhibits anti-cancer 
immune responses generated by cytotoxic chemotherapy. Nat Commun. 2021 12:6218. 
doi:10.1038/s41467-021-26407-4 

Burger ML, Cruz AM, Crossland GE, Gaglia G, Ritch CC, Blatt SE, Bhutkar A, Canner D, Kienka T, Tavana SZ, 
Barandiaran AL, Garmilla A, Schenkel JM, Hillman M, de Los Rios Kobara I, Li A, Jaeger AM, Hwang WL, 
Westcott PMK, Manos MP, Holovatska MM, Hodi FS, Regev A, Santagata S, Jacks T. Antigen dominance 
hierarchies shape TCR1+ progenitor CD8 T cell phenotypes in tumors. Cell. 2021 Sep 16;184(19):4996-
5014.e26. doi:10.1016/j.cell.2021.08.020 

Chakraborty G, Nandakumar S, Hirani R, Nguyen B, Stopsack KH, Kreitzer C, Rajanala SH, Ghale R, Mazzu YZ, 
Pillarsetty NVK, Lee GM, Scher HI, Morris MJ, Traina T, Razavi P, Abida W, Durack JC, Solomon SB, Vander 
Heiden MG, Mucci LA, Wibmer AG, Schultz N, Kantoff PW. The impact of PIK3R1 mutations and insulin-PI3K-
glycolytic pathway regulation in prostate cancer. Clin Cancer Res. 2022 Jun 7. doi:10.1158/1078-0432.CCR-
21-4272 

Concepcion CP, Ma S, LaFave LM, Bhutkar A, Liu M, DeAngelo LP, Kim JY, Del Priore I, Schoenfeld AJ, Miller M, 
Kartha VK, Westcott PMK, Sánchez-Rivera FJ, Meli K, Gupta M, Bronson RT, Riely GJ, Rekhtman N, Rudin 
CM, Kim CF, Regev A, Buenrostro JD, Jacks T. SMARCA4 inactivation promotes lineage-specific 
transformation and early metastatic features in the lung. Cancer Discov. 2021 Sep 24:candisc.0248.2021. 
doi:10.1158/2159-8290.CD-21- 0248 

Dalin S, Grauman-Boss B, Lauffenburger DA, Hemann MT. Collateral responses to classical cytotoxic 
chemotherapies are heterogeneous and sensitivities are sparse. Sci Rep. 2022 12:5453. doi:10.1038/s41598-
022-09319-1 

Datta R, Sivanand S, Lau AN, Florek LV, Barbeau AM, Wyckoff J, Skala MC, Vander Heiden MG. Interactions with 
stromal cells promote a more oxidized cancer cell redox state in pancreatic tumors. Sci Adv. 2022  
8:eabg6383. doi:10.1126/sciadv.abg6383 

Davidson SM, Schmidt DR, Heyman JE, O’Brien JP, Liu AC, Israelsen WJ, Dayton TL, Sehgal R, Bronson RT, Freinkman 
E, Mak HH, Fanelli GN, Malstrom S, Bellinger G, Carracedo A, Pandolfi PP, Courtney KD, Jha A, DePinho RA, 
Horner JW, Thomas CJ, Cantley LC, Loda M, Vander Heiden MG. Pyruvate kinase M1 suppresses 
development and progression of prostate adenocarcinoma. Cancer Res. 2022 82:2403–2416. 
doi:10.1158/0008-5472.CAN-21-2352 

Franklin R, Guo Y, He S, Chen M, Ji F, Zhou X, Frankhouser D, Do BT, Chiem C, Jang M, Blanco MA, Vander Heiden 
MG, Rockne RC, Ninova M, Sykes DB, Hochedlinger K, Lu R, Sadreyev RI, Murn J, Volk A, Cheloufi S. 



Regulation of chromatin accessibility by the histone chaperone CAF-1 sustains lineage fidelity. Nat Commun. 
2022 13:2350. doi:10.1038/s41467-022-29730-6 

Gouirand V, Gicquel T, Lien EC, Jaune-Pons E, Da Costa Q, Finetti P, Metay E, Duluc C, Mayers JR, Audebert S, 
Camoin L, Borge L, Rubis M, Leca J, Nigri J, Bertucci F, Dusetti N, Lucio Iovanna J, Tomasini R, Bidaut G, 
Guillaumond F, Vander Heiden MG, Vasseur S. Ketogenic HMG-CoA lyase and its product β-hydroxybutyrate 
promote pancreatic cancer progression. EMBO J. 2022 e110466. doi:10.15252/embj.2021110466 

Hamza B, Miller AB, Meier L, Stockslager M, Ng SR, King EM, Lin L, DeGouveia KL, Mulugeta N, Calistri NL, Strouf H, 
Bray C, Rodriguez F, Freed-Pastor WA, Chin CR, Jaramillo GC, Burger ML, Weinberg RA, Shalek AK, Jacks T, 
Manalis SR. Measuring kinetics and metastatic propensity of CTCs by blood exchange between mice. Nat 
Commun. 2021 Sep 28;12(1):5680. doi:10.1038/s41467-021-25917-5 

Hao L, Rohani N, Zhao RT, Pulver EM, Mak H, Kelada OJ, Ko H, Fleming HE, Gertler FB, Bhatia SN. 
Microenvironment-triggered multimodal precision diagnostics. Nat Mater. 2021. doi:10.1038/s41563-021-
01042-y 

He J, Nissim L, Soleimany AP, Binder-Nissim A, Fleming HE, Lu TK, Bhatia SN. synthetic circuit-driven expression of 
heterologous enzymes for disease detection. ACS Synth Biol. 2021 10:2231–2242. 
doi:10.1021/acssynbio.1c00133 

Horton BL, Morgan DM, Momin N, Zagorulya M, Torres-Mejia E, Bhandarkar V, Wittrup KD, Love JC, Spranger S. 
Lack of CD8+ T cell effector differentiation during priming mediates checkpoint blockade resistance in non-
small cell lung cancer. Sci Immunol. 2021 6:eabi8800. doi:10.1126/sciimmunol.abi8800 

Jaeger AM, Stopfer LE, Ahn R, Sanders EA, Sandel DA, Freed-Pastor WA, Rideout WM 3rd, Naranjo S, Fessenden T, 
Nguyen KB, Winter PS, Kohn RE, Westcott PMK, Schenkel JM, Shanahan SL, Shalek AK, Spranger S, White 
FM, Jacks T. Deciphering the immunopeptidome in vivo reveals new tumour antigens. Nature. 2022 June 15. 
doi:10. 1038/s41586-022-04839-2 

Katsikis G, Collis JF, Knudsen SM, Agache V, Sader JE, Manalis SR. Inertial and viscous flywheel sensing of 
nanoparticles. Nat Commun. 2021 12:5099. doi:10.1038/s41467-021-25266-3 

Kirkpatrick JD, Soleimany AP, Dudani JS, Liu H-J, Lam HC, Priolo C, Henske EP, Bhatia SN. Protease activity sensors 
enable real-time treatment response monitoring in lymphangioleiomyomatosis. Eur Respir J. 2022 
59:2100664. doi:10.1183/13993003.00664-2021 

Li Z, Ji BW, Dixit PD, Tchourine K, Lien EC, Hosios AM, Abbott KL, Rutter JC, Westermark AM, Gorodetsky EF, 
Sullivan LB, Vander Heiden MG, Vitkup D. Cancer cells depend on environmental lipids for proliferation 
when electron acceptors are limited. Nat Metab. 2022 Jun;4(6):711-723. doi:10.1038/s42255-022-00588-8 

Lien EC, Westermark AM, Zhang Y, Yuan C, Li Z, Lau AN, Sapp KM, Wolpin BM, Vander Heiden MG. Low glycaemic 
diets alter lipid metabolism to influence tumour growth. Nature. 2021 1–6. doi:10.1038/s41586-021-04049-
2 

Miettinen TP, Ly KS, Lam A, Manalis SR. Single-cell monitoring of dry mass and dry mass density reveals exocytosis 
of cellular dry contents in mitosis. eLife. 2022 11:e76664. doi:10.7554/eLife.76664 

Patel RS, Romero R, Watson EV, Liang AC, Burger M, Westcott PMK, Mercer KL, Bronson RT, Wooten EC, Bhutkar A, 
Jacks T, Elledge SJ. A GATA4-regulated secretory program suppresses tumors through recruitment of 
cytotoxic CD8 T cells. Nature Comm. 2022 Jan 11;13(1):256. doi:10.1038/s41467-021-27731-5 

Phelps GB, Hagen HR, Amsterdam A, Lees JA. MITF deficiency accelerates GNAQ-driven uveal melanoma. Proc Natl 
Acad Sci U S A. 2022 119:e2107006119. doi:10.1073/pnas.2107006119 

Pikman Y, Ocasio-Martinez N, Alexe G, Dimitrov B, Kitara S, Diehl FF, Robichaud AL, Conway AS, Ross L, Su A, Ling F, 
Qi J, Roti G, Lewis CA, Puissant A, Vander Heiden MG, Stegmaier K. Targeting serine 
hydroxymethyltransferases 1 and 2 for T-cell acute lymphoblastic leukemia therapy. Leukemia. 2021 1–13. 
doi:10.1038/s41375-021-01361-8 



Raghavan S, Winter PS, Navia AW, Williams HL, DenAdel A, Lowder KE, Galvez-Reyes J, Kalekar RL, Mulugeta N, 
Kapner KS, Raghavan MS, Borah AA, Liu N, Väyrynen SA, Costa AD, Ng RWS, Wang J, Hill EK, Ragon DY, Brais 
LK, Jaeger AM, Spurr LF, Li YY, Cherniack AD, Booker MA, Cohen EF, Tolstorukov MY, Wakiro I, Rotem A, 
Johnson BE, McFarland JM, Sicinska ET, Jacks TE, Sullivan RJ, Shapiro GI, Clancy TE, Perez K, Rubinson DA, Ng 
K, Cleary JM, Crawford L, Manalis SR, Nowak JA, Wolpin BM, Hahn WC, Aguirre AJ, Shalek AK. 
Microenvironment drives cell state, plasticity, and drug response in pancreatic cancer. Cell. 2021 Dec 
9;184(25):6119-6137.e26. doi:10.1016/j.cell.2021.11.017 

Replogle JM, Saunders RA, Pogson AN, Hussmann JA, Lenail A, Guna A, Mascibroda L, Wagner EJ, Adelman K, 
Lithwick-Yanai G, Iremadze N, Oberstrass F, Lipson D, Bonnar JL, Jost M, Norman TM, Weissman JS. Mapping 
information-rich genotype-phenotype landscapes with genome-scale Perturb-seq. Cell. 2022 Jul 
7;185(14):2559-2575.e28. doi:10.1016/j.cell.2022.05.013  

Rickelt S, Neyaz A, Condon C, Whittaker CA, Zaidi AH, Taylor MS, Abbruzzese G, Mattia AR, Zukerberg L, Shroff SG, 
Yilmaz OH, Yilmaz O, Wu EY, Choi W-T, Jobe BA, Odze RD, Patil DT, Deshpande V, Hynes RO. Agrin loss in 
Barrett’s esophagus-related neoplasia and its utility as a diagnostic and predictive biomarker. Clin Cancer 
Res. 2022 28:1167–1179. doi:10.1158/1078-0432.CCR-21-2822 

Schenkel JM, Herbst RH, Canner D, Li A, Hillman M, Shanahan SL, Gibbons G, Smith OC, Kim JY, Westcott P, Hwang 
WL, Freed-Pastor WA, Eng G, Cuoco MS, Rogers P, Park JK, Burger ML, Rozenblatt-Rosen O, Cong L, Pauken 
KE, Regev A, Jacks T. Conventional type 1 dendric cells maintain a reservoir of proliferative tumor-antigen 
specific TCF-1+ CD8+ T cells in tumor-draining lymph nodes. Immunity. 2021 Sept 8:54(10):2338-2353.e6. 
doi:10.1016/j.immuni.2021.08.026 

Sullivan MR, Darnell AM, Reilly MF, Kunchok T, Joesch-Cohen L, Rosenberg D, Ali A, Rees MG, Roth JA, Lewis CA, 
Vander Heiden MG. Methionine synthase is essential for cancer cell proliferation in physiological folate 
environments. Nat Metab. 2021 3:1500–1511. doi:10.1038/s42255-021-00486-5 

Tian C, Huang Y, Clauser KR, Rickelt S, Lau AN, Carr SA, Vander Heiden MG, Hynes RO. Suppression of pancreatic 
ductal adenocarcinoma growth and metastasis by fibrillar collagens produced selectively by tumor cells. Nat 
Commun. 2021 12(1):2328. doi:10.1038/s41467-021-22490-9 

Trakala M, Aggarwal M, Sniffen C, Zasadil L, Carroll A, Ma D, Su XA, Wangsa D, Meyer A, Sieben CJ, Zhong J, Hsu P, 
Paradis G, Ried T, Holland A, Deursen JV, Amon A. Clonal selection of stable aneuploidies in progenitor cells 
drives high-prevalence tumorigenesis. Genes Dev. 2021 35:1079–1092. doi:10.1101/gad.348341.121 

Wang RW, Viganò S, Ben-David U, Amon A, Santaguida S. Aneuploid senescent cells activate NF-κB to promote 
their immune clearance by NK cells. EMBO Rep. 2021 22:e52032. doi:10.15252/embr.202052032 

Yang D, Jones MG, Naranjo S, Rideout WM 3rd, Min KHJ, Ho R, Wu W, Replogle JM, Page JL, Quinn JJ, Horns F, Qiu 
X, Chen MZ, Freed-Pastor WA, McGinnis CS, Patterson DM, Gartner ZJ, Chow ED, Bivona TG, Chan MM, 
Yosef N, Jacks T, Weissman JS. Lineage tracing reveals the phylodynamics, plasticity, and paths of tumor 
evolution. Cell. 2022 May 26;185(11):1905-1923.e25. doi:10.1016/j.cell.2022.04.015 

Zhang Y, Donaher JL, Das S, Li X, Reinhardt F, Krall JA, Lambert AW, Thiru P, Keys HR, Khan M, Hofree M, Wilson 
MM, Yedier-Bayram O, Lack NA, Onder TT, Bagci-Onder T, Tyler M, Tirosh I, Regev A, Lees JA, Weinberg RA. 
Genome-wide CRISPR screen identifies PRC2 and KMT2D-COMPASS as regulators of distinct EMT 
trajectories that contribute differentially to metastasis. Nat Cell Biol. 2022 Apr;24(4):554-564. 
doi:10.1038/s41556-022-00877-0 

  



EXPENDITURES 

Use of Ludwig Center at MIT funds is focused on direct support for research, which includes not only funding for 
faculty investigators, but also research services provided through the Koch Institute’s Robert A. Swanson (1969) 
Biotechnology Center core facilities to support additional research efforts, and fellowships for graduate students 
and postdoctoral researchers. Support for the Ludwig Center in fiscal year 2022 was appropriated as indicated in 
the chart below. 
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