Loss of function in RBBP5 is associated with a neurodevelopmental disorder
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RBBP5 is a core member of the SET domain histone H3K4

In vitro methyltransferase activity assay

methylation protein complex, which is a key regulator for f f f N N,
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Figure 1 Dysmorphic features of proband Figure 4 Loss of function in RBBP5 reduces H3K4

To characterize a new genetic disorder resulted from a loss of methylation
function mutation in RBBP5.
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To recruit candidate patients with RBBP5-related disorder, we "% — H s | | :

conducted a search in whole exome sequencing databases
through an international collaboration. The common clinical
features of candidate patients were examined.
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The impact of the RBBP5 mutations in the function of the histone

H3K4 methylation were investigated in a cell line expressed wild o ol es -
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Human NP_005048.2 DSQDLVASFRVTTGTSNTTAIKSIEFARKGSCFLINTADRIIRVYDGREILTCGRDGEPEPMQKLQDLVNRTPWKKCCFS

type and mutant RBBPS. Mouse NP_766105.2 DSQDLVASFRVTTGTSNTTAIKSIEFARKGSCFLINTADRIIRVYDGREILTCGRDGEPEPMQKLQDLVNRTPWKKCCFS
Dog XP_038304221.1 DSQDLVASFRVTTGTSNTTAIKSIEFARKGSCFLINTADRIIRVYDGREILTCGRDGEPEPMQKLQDLVNRTPWKKCCFS 12321
Chicken NP_001026085.1 DTQDLVASFRVTTGTSNTTAIKSIEFARKGSCFLINTADRIIRVYDGREILTCGRDGEPEPMQKLQDLVNRTPWKKCCFS

. . . Frog NP_001086675.1 NTQDLVASFRVTTGTSNTTAIKSIEFARKGSCFLINTADRIIRVYDGREILTCGRDGEPEPMQKLQDLVNRTPWKKCCFS

PrOtEIn StrUCtural ana|ySIS was perfOrmed to assess the funCtIOnal Zebrafish NP_956539.1 DTQDLVASFRVTTGTSNTTAIKSIEFARKGSCFLINTADRIIRVYDGREILTCGRDGEPEPMQKLQDLVNRTPWKRCCFS

Drosophila NP_649209.1 ETFEVVASFRIIVGTSSATAVKSIEFARRGDAFLINTSDRVIRVYDSKEIITLGKDGEPEPIQKLQDLVNKTTWKKCCFS

implication of the structural difference caused by the mutation.
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Transgenic drosophila model is created to provide in vivo evidence  Fijgyre 2 In Silico analysis of candidate variant
for the pathogenesis of RBBP5-related disorder.
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Proposed molecular mechanism for RBBP5-related disorder
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Patient ID Patient 1 Patient 2
Age (year) 16 5

Gender Male Female . . . . .

ST S C.919CT, Arg307X 1. Patients with loss of function variants in RBBP5

A T i present with a board range of clinical features including
—————— M G FTT, GDD, ID, SNHL, and dysmorphic facies.

St'.flture Short stature, delayed bone age Short stature

— — | | |

Mkt il snd ) SSRGS 2. Missense variant T232l reduces H3K4 methylation and
R —— — potentially interferes the interaction between RBBP5-
Hypotonia Yes No, Bilateral hypertonia of LE . «, s

Developmental delay Yes, global Yes, global U b I q U Itl n ated n U C I eOSO m e .

Intellectual disability Yes, severe Yes

Dysmorphic facial features rHe\’([?sgnee:;:iTZinli Z;grhtgghed HC ST e e e e b R microtia, dysmorphic features

:z::f;;; symptoms ;ZEUTSS :);lszaetrii)lnstNoH:ain and temperature Egz’rﬁgif;;rfeb”ateral o Blade 7 RB BP5WD40 0 3 : LOSS Of fu n Ctio n i n R B B P 5 affe Cts m a ny esse ntia I

g?:gslzzscmar — Errini?f\?czli:t\:sg,aai}advjminal pain, constipation, GERD b i O I Og i Ca I p rO Ce S Se S .

Urogenital anomaly Cryptorchidism

Recurrent infection Yes, low IgG

e wa——— p— Figure 3 Cryogenic electron microscopy protein structural analysis. Thr232lle: at the

Musculoskeletal anomaly Bilateral 5th finger clinodactyly, prominent fingertip pad, hyperextensible joints

e e e e interface of RBBP5 and H2B-K120-conjugated ubiquitin and might affect the _
Other clinical features Lacrimal duct stenosis, Y-shaped gluteal cleft Lacrimal duct stenosis i nte ra Ct i O n b etwe e n R B B P 5 a n d H 2 B— u b .

Tab|e 1 clinical featu res Of ca ndidate patients We thank all patients, their parents, and caregivers for sharing clinical information.




