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ASHI1L (absent, small, or homeotic discs 1 -like) is a histone reader and methy! How does ASHI1L read chromatin? What histone reader domains A. Q B. O
transferase that has been implicated in MLL (mixed lineage leukemia) cancers, are involved In binding? N N ) clg
which commonly affect children and may be acute and treatment-resistant. The e BRD — K27ac ks N 2 \
Strahl Lab found ASH1L to bind to H3K4me3 and H3K27ac which we suspect . d PHD — K4me3 0“5 + C‘B +
facilitates ASH1L's recruitment of the LEDGF histone reader, which is part of the B'_A‘H ar_] Y me o + 5 D Q T + 5 T O D
MLL protein complex, to the transcription start site of leukemia target genes. Past Testing with in-vitro histone binding of WT mutants = & Q c < = c Z 3, s O c
studies have shown that MLL cell lines with an ASH1L knockdown had reduced % 9 - 3 < Y 2 o - 3 g T
viability and that mice transduced with ASH1L shRNAs and transplanted with 5 — AP, ™ OIO °£ S 3 & ™ ™ ™
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MLL leukemia cells survived for longer, strongly suggesting the potential of USlng Site Directed MUtagEHESIS to Create ASHI1L :
ASH1L as a therapeutic drug target. The objective of my project is to determine : - . -
the histone post-translational modification binding specificities of the ASH1L Histone Reader Mutant Constructs -
nistone reader domains. We hypothesized that the BRD domain binds to S . = D 8 S 5 2
H3K27ac and the BAH and PHD domains bind to H3K4me3 based on the BRDP™ PHDP™ BARPT o o S o — - O O
ninding specificities of BRD/PHD/BAH domains from other histone reader GEXEP
proteins. | use_d site directed mutage_nesis and affinity purification to create, kb (ApSHlL-TR) Figure 6. A.) Peptide pulldown assays with purified WT ASH1L protein
clone, and pqufy ASH1L constructs with mutated, putatlye-_nonfunc_tlonal histone 10 show binding on K4me3 and increased binding on doubly modified
reader domains. Then, | used pulldown assays to test binding of wild-type and 8 6.1 kb histone. B.) TSDM triple mutants show lower signal and lost specificity
mutant proteins to differentially histone peptides and nucleosomes. The purified 6 L . - .
WT ASHAIL protein showed binding on K4me3 and increased binding on 5 but are not enough to ell_mlr_late_ histone binding. The BRD mutant I:_)and IS
doubly modified histone. In the future, we would like to test the mutants with 4 not as clear, as K27ac binding is not as strong as K4me3, suggesting the
defects in binding in HEK (human embryonic kidney) and MLL cancer cells to BAH and PHD domains may be stronger binding targets.
determine If disrupting binding at these domains is effective in treating MLL

cancers in humans. .
Figure 4. DNA gel shows successful creation and cloning of mutant Conclusion
. constructs. Site directed mutagenesis was used to create three single _
Introduction point mutants with mutations in the BRD (Y2525F), PHD (D2595A), and ' ﬁi‘;fgszi‘;’;'é’erpggfngia”t constructs of GST-ASH1L mutants in

L . BAH (D2700A) domains using pGEXG6P vectors with ASHL1L triple o o _ _
« ASHI1L and MLL cooperate to maintain hematopoiesis and . . . . .
NIPUR P - P readers. Positive signal at the right size (6.1 kb) means that PCR Aﬁ'n'_ty purlfl_ed _smgle mutants and triple muFant
transcription in immune cells in the blood. Normally, the two cooperate e _ _ _ _ _ _ « Confirmed binding of ASH1L TR on H3 peptides
to maintain hematopoiesis and transcription of immune cells in the blood, amplification for single point mutants is working despite primers
but when MLL gets rearranged with the gene coding for a “super elongation showing mismatches for adding in mutations. F Di o
complex”, the expression of MLL translocations can lead to increased Utu re |rECt|0nS
transcription and cancer [1]. « o oo . . . . . . .
 Acute cases frequently result from MLL translocations, and some Afflnlty PU rlflcathn Of GST'ASH 1L'TR ReC?nflrm tseqtientcmg dand tde:ermlne_ II.ISSUG V}["tg.ERDf andtP_HD
MLL-rearranged leukemias are resistant to chemotherapy, resulting in single point mutan S_IS u_e 0 ranscnp Ion qr S a_l ity of proteins
0oor outcomes [21. BRD PHD BAH TSDM themselves. If mutation disrupts protein folding, identify and
kDa | S E | S E | S E | S E develop_ altel_fna_tive mutz_alt_io_r?s to test. |
250  Determine binding specificities of single and double point mutants
I Broteir i ure 1. Predicted 150 » Test on nucleosomes, which should show higher levels of binding
Complex mg|ecu|a'r interaction 100 specificities because they’'re more native to readers.
—| LEDGF between ASH1L and 75
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Inhibiting ASH1L binding can potentially treat MLL-rearranged leukemias.
e g 100 = Gonrol st Acknowledgements
2 12 H— =
O 1 - u Control shRN2 2 _ _ . _ . _ o '
2 08- t e 0 P =0.0017 Figure 5. Western blot of protein purification products (I, insoluble; S, Special thanks to a!l the_members of the Strahl Lab, thg SMART program,
k= 8;2 ] u shAsh1l S soluble: and E, elution) of three single-point mutants and a triple mutant and the Chancellor’'s Science Scholars program for their support.
T 02 - . T . , | . . ’ i . Jie-p . P . * This research was supported by the NC LSAMP SPRA program, which
T P ——— 0 100 200 300 400 with a single point mutation in each regder domal_n (TS_DI\/I). The elution was funded through NSF Award #2010124, as well as by the UNC Office
Days after transplantation products show that the BRD construct is not the right size and that the for Undergraduate Research.
Figure 2. MLL cell lines with an ASH1L ~ Figure 3. Mice transduced with ASHIL PHD construct was not expressed. Both the BAH and TSDM mutants +  We gratefully acknowledge the NIH (R35 GM126900-01; RO1 CA198482-
knockdown had reduced viability [1]. shRNAs and transplanted with MLL expressed and purified successfully based on the elution of correct 01; R61 DA047023), NIH/NCI (T32 CA009156), Qura Therapeutics.
leukemia cells survived for longer [1]. sized protein (~70 kDa). ’ ! !




	Slide 1

