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Introduction Variants in PHF21A and functional domain structure

Kim-Gusella syndrome (KGS) is a rare neurodevelopmental disorder caused by
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heterozygous mutations in the PHF21A gene at 11p11.2. In 2012, PHF21A was identified as M
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Subsequent to the identification of PHF21A by positional cloning, 14 intragenic mutations : MK T o LU ® | S /74N
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In our present study, we present 14 unrelated KGS patients with novel variants in PHF21A, ; ;oA p.Thi34;4LArngx28' A ! i .| p.Ser665PfofsX91
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Notably, the identification of splice variants in this gene is novel and further supports the N /A | C
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establishing these digital anomalies as novel features associated with KGS.

Figure 1. Mutations in PHF21A and domain structure of the protein. 28 mutations located in corresponding exons and introns are depicted. 18 exons are represented by light

blue boxes with corresponding numbers below connected by a horizontal black line representing the introns. The arrow in the intron shows the transcription direction. The UTRs are

. . depicted by grey boxes and the diagonal lines indicate not to scale. Note that the size of exons, mutation location, and protein domains are to scale, however, the size of the introns

CI I n I C al P h O t O S and UTRs are not. The identified deletions, duplication, and point mutations on the c.DNA level are depicted in red above the exons. 12 New variants found in this study are depicted
In red, 14 reported variants are in green, two variants found in this study and already reported are in magenta.

Clinical features of 14 subjects with variants in PHF21A
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Figure 1: Facial and limb pictures of individuals with PHF21A variants. Sla. Facial and head appearance it
showing hypertelorism of eyes and short philtrum S1b-c. Lateral facial feature showing metopic ridge S1d. A WA Eurapzan WA A Europeanfn Ashienaz Sounheast Eurapzan WA African Euroocan Eurozean Eurapzan
The posture of the whole-body. Sle-f. Right and left hands showing clinodactyly of fifth fingers. S2a. e :*‘:‘:"""“"‘ e Ll ""':"‘-m"“"ﬂ
Subject 2 is a 21-year-old Hispanic male with DDM/ID (LD, speech delay) with autism, behavioral issues, s
anxiety, hypotonia and impaired motor skills and dysmorphic features. Subject 2 has a history of - . - . - . - . - . - . - .
undescended testicles at birth, latent microcephaly at age 9 months, presents strabismus right eye, small
short underdeveloped and highly implanted ears with narrow canals and hearing loss. Toes look short . . . . . . . . . . . . . .
(most likely, in agreement with fingers). Hands are distinctive with peculiar appearance of fingers that are
short (brachydactyly: measured F3: 15mm, palm 23.5, total 38.5), so the middle finger as percentage of
total hand is 39.26 being below the 3rd centile. The vertical palmar flexion creases are short and there are _ W * ) * _ _ ha _ * _ _ + *
Sydney lines. S3a. Subject 3 has some tendency to hypertelorism and/or telecanthus. The ala nasi looks ik i
small. S3b and c. subject 3 show in the left side, the ear is mildly posteriorly rotated and low-set. S3d.
apparent asymmetric short 5th fingers, worse at left. In the left hand the index looks like the longest finger, ~ i t t * _ _ ~ t _ Under ~ ~ -
meanwhile at rt is the middle (normal), but in S3e palms and fingers look longer except the 5th fingers e
(especially the right) that look short. The left index here is OK. S3f. Subject 3 shows a questionable gap - e N N - - - N N N - N - -
between the halluces and 2nd toes, and minor apparent syndactyly between toes 2 and 3.
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The identification of splice variants in PHF21A is novel and further supports the loss-of- _ - - - - - _ - - - ) - -
function mechanism associated with KGS. Our findings expand the genotypic and ——
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phenotypic spectrum of KGS and enhance our understanding of the role of PHF21A in the
pathogenesis and potentially improve diagnostic and therapeutic strategies. . A * * * * * * * * WA * * *
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