A model system to study Kabuki syndrome utilizing KMT2D histone H3 lysine 4 methylase
proteomics during cranial neural crest osteoblast differentiation.
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ABSTRACT Kabuki Syndrome factors

Kabuki syndrome is a human disorder that presents with characteristic craniofacial phenotypes in-

cluding facial hypoplasia, a depressed nasal tip, ocular abnormalities, and cleft palate. Kabuki syn- Kmt2d™ Sox10-Cre Kmt2d™CAT §ox10-Cre
drome results from mutations in KMT2D and KDMG6A enzymes that regulate histone methylation. / , K12 <SI0KO Ko 1510:CAT
KMT2D is a histone H3 lysine 4 methylase involved in enhancer activation. We have previously ;
modeled facial dysmorphism of Kabuki syndrome in the mouse utilizing neural crest specific dele-
tion of KMT2D. Neural crest cell (NCC) specific deletion of KMT2D results in deficiencies in 0s-
teoblast differentiation that lead to alterations in the formation of anterior facial bones. We have
now developed KMT2D mutations in neural crest cell culture to identify functional mechanisms of |
histone methylation regulates osteoblast differentiation. KMT2D mutant neural crest cells exhibit § SI0KO
strong reductions in H3K4 mono and di-methylation. When placed in osteogenic media, the Ko Kmi2d
KMT2D mutant stem cells are deficient in differentiating to osteoblast lineages. To further under-
stand KMT2D mechanisms, we propose to use a knock in system for proximity biotinylation to
identify associated KMT2D co-factors during osteoblast differentiation. We have inserted the APEX enhancer
peroxidase on to the endogenous KMT2D carboxy-terminus. Through oxidation of phenol deriva-
tives, APEX will catalyze the formation of reactive unstable radicals, which have a high affinity for
electron-rich amipo aci.ds. This will result in prf)x.imal protein labeling with biotinylation. PI‘O).(iIIli— g Wi N TR T S R— 4603 460 Ty A ———
ty-dependent biotinylation followed by streptavidin capture and mass spectrometry allows for isola- m
tion and identification of protein complexes interacting with KMT2D in differentiating neural crest _ = — _ 2
cells. We conclude that KMT2D function is required for H3K4 methylation, NCC osteoblast differ- High Mobility Group  UTX Stabilization Domain floxed exons 50-51 CAT=Y34715,
entiation, and facial bone formation. These collective proteomics experiments will lead to a better e

understanding KMT2D cooperation with chromatin and transcription factor complexes during os-

teoblast differentiation. a) KMT2D and KDM6 act as histone regulatory factors (methyltransferases and deacetylase, respectively) on the H3 lysine tail. b) From left to right: wild type, Km#2d neural crest knock out, and poiut
mutation for Kmt2d catalytic site. Point mutation of catalytic site does not prevent KMT2D functionality. ¢) KMT2D functional domains.

Proximity Biotinylation to identify KMT2D catalytic indipendent mechanism Switch to an exogenous Turbo ID system
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Biotin phenol is oxidized by APEX KMT2D. The reactive radical interacts with proteins in proximity of KMT2D. Turbo ID HMG-USD catalyzes the covalent attachment of biotin to the proteins in proximity with KMT2D
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a) UTX levels are restored when HMG-USD regions are re-inserted after Kmt2c&d DKO. b) Doxycyline binds to the reverse variant of the repressor, promoting gene
expression when presenT ¢) Model for Turbo KI with HMG-USD and GFP control. Experimental design: dox injection and gene activation promotes GFP expression, tha

is used for cell selection.
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levels ¢) PCR test for KI of 8 isolated cell lines. d) Immunofluorescence anti mCherry, anti Flag (in KI), and anti BRG1 (control) of WT VS APEX KMT2D e) Fluorescent streptavidin R | e
beads interacts with biotin-targeted proteins in KMT2D APEX and WT + biotin thynamide VS KMT2D APEX without biotin thynamide. f) Western blot anty ASH2L and anti RBBPS5 Tr?;rbo GF1:H
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