Role of CARM1 In Regulating Qki-mediated Brain Cholesterol Biosynthesis
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Introduction Methods Results: Part 2
. Cholesterol-rich organs such as brain and eye lens ~ Part 1: Qki Methylation By CARM1 . 4-OHT TP-064 (M)
depend extensively on de novo cholesterol ’ Purtlfm?tlon of recombinant Qki wild type and arginine kD - + 0255 10
: . : : : mutants
biosynthesis, in which Quaking (QKki) serves as a 50—|m- -
masi/er transcription regulatorg 0 * WT, R242A, R242A/IR256A rimaest (shord
In early development, Qk defi.cient mice displayed * Invitro reactions: Qki proteins + CARM1 + S-adenosyl-L- 50— M| | s W imgcst (long)
° y = - - — | MgcCs on
i yt' ]P t 1 cat < due 1 dp 3; f [methyl-3H]-methionine (SAM) J J
myelination detects and cataracts due to requction ot sps.pAGE and radiolabeled film exposure e | p—
Qki-mediated cholesterol biosynthesis.+? 37 Qki-5
 Studying mechanisms underlying the enhancement of Part 2: Effect of CARM1 Inhibition on Qki e —
Qki activity can aid in developing potential therapeutic  « Treatment of neural stem cells (NSCs) with TP-064, a 50 — — il
targets. However, key upstream regulators of Qki’'s CARML1 specific inhibitor 2()
: . : . . : : : [ [ e H3R17me2
role in gene transcription remain unclear. * Protein expression of Qki targets including Hmgcs1 were 15 m—
* Protein arginine methyl transferases (PRMTSs), are analyzed using immunoblotting 20— 3
: ] [ ——
known to regulate gene expression through 19—
methylgtlon of transcrlpthn regulators. Results: Part 1 Figure 3. CARM1 Inhibition Increases Qki Target Gene
 PRMT Interactome mapping has shown that PRMT4 Expression.
: : : 3 Qki-5 Full Length (FL) Mouse neural stem cells (NSCs) were treated with 4-OHT to deplete
-(CARM-l ) Interacts with le-’ but the .ef.fect of A STAR Qki Regulatory Domain (QRD) Qki. Treatment of NSCs with increasing doses of TP-064 (CARM1
Interaction on cholesterol biosynthesis is not well 7 : ' 3;1 inhibitor) shows increase in expression of Hmgcs1, a Qki target that is
understood oty FoETH KH H Qua2 121 @ iInvolved in brain cholesterol biosynthesis.
] I I I ]
 We hypothesize that Qki methylation by CARM1 - — .
dowhregulates the gen_e expressi.on of QKI- B FLSTARGRD T W W 1 5 T Cm FLSTAR QRD Trx H3 Hi sor" Conclusions
mediated cholesterol biosynthesis. | |
" s * We found that methylation of Qki by CARM1
A " ) occurs in the Qki Regulatory Domain (QRD).
i "1 i This methylation negatively regulates Qki-
" & mediated cholesterol biosynthesis.
Figure 1. CARM1 Methylates Qki on its Qki Regulatory Domain (QRD). * To continue this project, it would be valuable to
_ _ A. Schema of the full length Qki protein and its component domains. B. test additional Oki taraget aenes in cholesterol
Nestin-CreER™;Qk'" Nestin-CreER™; Q" Purified Qki proteins visualized via Coomassie Blue staining. C. Methylation . . Q get g
B C oo assay of purified Qki proteins shows CARM1 methylates Qki on its QRD. blo_syn_the3|s tf) study the effect of the CARM1-
Myelin Brain Eye Lens HMG:' le aX|S On thlS pathway
. A » Immunofluorescence co-staining of CARM1 and
~: . ¥
A o G 7 | e Ok Reaulatore Domain (ORD markers for neural cells such as
carsty s 214 oL Regulatory Domain (RD) g4 rotmense oligodendrocytes, astrocytes, and neurons in
- P ﬁ? @ | brain tissues would be useful to investigate the
0 et XoE ”f;‘fo‘i;e‘;;'e"e Kandutsch-Russoll VLIAMZJEITIAGITMLI;;%IQTAVM A — types of cells in the brain that the CARM1-QKki
| axis affects.
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Methylation of Qki by CARM1 tively affects th i
Figure 2. Potential Methylation Sites on Qki by CARM1. ofer¥;:ggtg il?clho?/esterol bi(;]sey?\atlr:\e/zig ANELs the gene expression
A. Schema of putative methylation sites R242 and R256 in Qki Regulatory '

: S : Domain (QRD) containing arginine residues within a proline-rich domain. B.
A. Design of mouse model. B. Representative images of mouse brain and
eye Ieng to show phenotypic effecltos of Ok depletio?] 1 these tissues. 12 C. Model of inducible bacterial system used to express QRD proteins. C. Purified ACk“OWIEdgements
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