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ABSTRACT:

LEUKEMIA STEM CELLS (LSCS) ARE SELF-RENEWING LEUKEMIA CELLS WITH THE ABILITY TO PROPAGATE
MALIGNANT DISEASE, AND ELIMINATION OF LSCS IS NECESSARY FOR CURATIVE THERAPIES. IN ACUTE
MYELOID LEUKEMIA (AML), FAILURE TO ERADICATE LSCs HAS LEFT THE FIVE-YEAR SURVIVAL RATE AT 26%.
AML IS CAUSED BY VARIOUS GENETIC LESIONS, INCLUDING A TRANSLOCATION THAT PRODUCES THE MLL-
AF9 ONCOGENE. MOUSE MODELS OF MLL-AF9® AML RECAPITULATE THE HUMAN DISEASE, AND LSCs HAVE
BEEN IMMUNOPHENOTYPICALLY DEFINED IN THIS MODEL, AFFORDING OPPORTUNITY TO INTERROGATE LSC
BIOLOGY IN VIVO. IMPROVING OUR MOLECULAR UNDERSTANDING OF LSCS AND UNCOVERING MECHANISTIC
DIFFERENCES WITH HEMATOPOIETIC STEM CELLS (HSCS) IS ESSENTIAL FOR DISCOVERING STRATEGIES TO
SELECTIVELY DESTROY LSCs.

WE DISCOVERED THAT HSCS HAVE LOWER PROTEIN SYNTHESIS RATES THAN OTHER BLOOD CELLS9. Low
PROTEIN SYNTHESIS IS NECESSARY FOR HSC MAINTENANCE AS MODEST CHANGES IN PROTEIN SYNTHESIS
IMPAIR HSCs. DYSREGULATED PROTEIN SYNTHESIS PROMOTES CANCER DEVELOPMENT AND PROGRESSION.
THIS RAISES THE QUESTION OF WHETHER CELL-TYPE SPECIFIC DIFFERENCES IN PROTEIN SYNTHESIS CAN
BE USED TO IDENTIFY LSCs AND WHETHER LSCsS ARE SENSITIVE TO CHANGES IN PROTEIN SYNTHESIS. AML
IS MARKED BY ACTIVATION OF PIBK/MTOR SIGNALING, WHICH PROMOTES PROTEIN SYNTHESIS THAT IMPAIRS
HSCs BUT NOT LSCsS. INCREASED PROTEIN SYNTHESIS CAN INDUCE PROTEOTOXIC STRESS, WHICH IS
DELETERIOUS TO HSCs. THIS RAISES THE QUESTION OF WHETHER DIFFERENCES IN THE ABILITY TO COPE
WITH PROTEOTOXIC STRESS UNDERLIE DICHOTOMOUS EFFECTS OF INCREASED PROTEIN SYNTHESIS ON
HSCs AND LSCs. WE DETERMINED THAT THE MASTER REGULATOR OF THE PROTEOTOXIC STRESS
RESPONSE, HSFI, IS HIGHLY EXPRESSED BY HSCs. HOWEVER, HSCs ALSO EXPRESS ABUNDANT HSP90O, AN
INHIBITOR OF HSF1 AND A CHAPERONE THAT PROMOTES FOLDING OF PROTEINS THAT SUPPORT CANCER
GROWTH, INCLUDING MLL FUSION PROTEINS. THIS RAISES THE POSSIBILITY THAT MLL-AF9 INTERFERES
WITH HSPOO’S INHIBITION OF HSF1, WHICH COULD INCREASE HSF1 ACTIVITY AND PROMOTE LSC SURVIVAL.

HYPOTHESIS: LSCS DIFFER FROM OTHER LEUKEMIC CELLS AND FROM HSCsS IN TERMS OF THEIR PROTEIN
SYNTHESIS. WE PROPOSE THAT REDUCING PROTEIN SYNTHESIS IMPAIRS LSCsS, BUT UNLIKE HSCs, LSCs
CAN TOLERATE INCREASED PROTEIN SYNTHESIS BECAUSE OF INCREASED HSF1 ACTIVATION.

AIM 1: DO PROTEIN SYNTHESIS RATES DISTINGUISH LSCS FROM DIFFERENTIATED LEUKEMIA
CELLS AND HSCs?

USING A MODEL OF MLL-AF9 DRIVEN AML, WE WILL TEST IF LSCS HAVE LOW PROTEIN SYNTHESIS
COMPARED TO DIFFERENTIATED LEUKEMIA CELLS AND HSCs. THIS WILL ESTABLISH IF THERE ARE
LEUKEMIA CELL-TYPE SPECIFIC DIFFERENCES IN PROTEIN SYNTHESIS, AND REVEAL WHETHER PROTEIN
SYNTHESIS RATES DISTINGUISH LSCs FROM OTHER LEUKEMIC CELLS AND HSCs.

AIM 2: DOES REDUCING PROTEIN SYNTHESIS IMPAIR LSCSs?

REDUCING PROTEIN SYNTHESIS WITH A RIBOSOMAL MUTATION (RPL24 ) IMPAIRS HSCs AND DELAYS
CANCER DEVELOPMENT, BUT WHETHER IT IMPAIRS LSCS IS UNKNOWN. WE WILL INITIATE AML FROM
RPL24°°™* AND WILD-TYPE CELLS AND TEST IF REDUCED PROTEIN SYNTHESIS IMPAIRS LSCs BY
PERFORMING LIMITING DILUTION TRANSPLANTS. THESE RESULTS WILL ESTABLISH IF TARGETING
TRANSLATIONAL MACHINERY CAN IMPAIR LSCs.
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AIM 3: DOES HSFI PROMOTE LSC SURVIVAL?

WE WILL TRANSFORM MX]-CRE+;HSFIFL/FL AND WILD-TYPE CELLS WITH MLL-AF9 AND TEST IF DELETING
HsSF1 REDUCES LSC NUMBER BY PERFORMING LIMITING DILUTION TRANSPLANTS OF LEUKEMIC CELLS.
THESE EXPERIMENTS WILL ESTABLISH IF HSF1 IS NECESSARY FOR LSCs IN VvIVO.




