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Online Resource Tables.

Sample Phenotype Workup

Designation

MPD-001 MPD IUGR MSG PCNT sequencing

MPD-002 MPD IUGR MSG PCNT sequencing

MPD-003 MPD IUGR MIC PMG PCNT sequencing.
ATR-dependent G2-M
checkpoint normal

MPD-004 MPD IUGR MSG WES - known MPD genes
negative.

MPD-005 MPD IUGR MSG Seckel-like ATR-dependent G2-M
checkpoint normal

MPD-006 MPD IUGR MSG PCNT, ASPM, CENPJ]

MPD-007 MPD IUGR MSG WES - known MPD genes
negative

MPD-008 MPD IUGR MSG ISS -

MPD-009 MPD IUGR MSG Targeted sequencing for
all MIC and MPD genes

MPD-010 MIC MPD-like CENPJ], MCPH1, ASPM,
PCNT, STIL

Supplementary Table 1. MIC MPD cohort screened (negative) for CENPE mutations
(n=10).

All 49 coding CENPE exons were sequenced. ISS, infantile spasms; MIC, microcephaly;
MPD, microcephalic-osteodysplastic primordial dwarfism; MSG, microcephaly with

simplified gyri; WES, whole exome sequencing.



Algorithim Mutation Score Interpretation
PolyPhen-2 p.D933N 0.055 Benign
P.K1355E 0.956 Possibly damaging
SIFT p.D933N 0.49 Tolerated
P.K1355E 0.04 Damaging
ALIGN-GVGD p.D933N C15 Unlikely to impact.
P.K1355E C55 Very likely to impact.
Mutation Taster p.D933N 23 Protein features might
P.K1355E 56 be affected (both

variants)

Supplementary Table 2. Bioinformatic analysis of CENPE variants.

PolyPhen: htt

enetics.bwh.harvard.edu

SIFT: http://sift.jcvi.org/

ALIGN-GVGD pathogenicity prediction: http://agvgd.iarc.fr/
Class CO (no impact) to Class C65 (most likely to impact).

h2/index.shtml

Mutation Taster: http://www.mutationtaster.org/

Grantham matrix 0-215.




PCNT CENPE
Primary MPD MPD
phenotype (MOPD type I1*)
Common Severe intra-uterine and postnatal growth restriction, MIC, ID, typical

phenotypic features

facies (prominent nose micrognathia), delayed ossification, abnormal

teeth
Distinct phenotypic | Skeletal anomalies* Severe MIC with simplified gyri
features High juvenile mortality dueto | (OFC -5 to -9 SD)
cerebral vessel insults, Congenital restrictive cardiomyopathy
cardiomyopathy, early onset (1 sibling)
type 2 diabetes, dislipidemia.
Function Centrosome-structural role? Kinetochore-associated; spindle
microtubule capture and attachment
Mutations Recessive Recessive
(Nonsense, splice site, (Missense)
frameshift, missense)
Patient LCL PCNT CENPE
Characteristics
Mitotic spindles Disorganized, multipolar Disorganized, monopolar and multipolar

spindles

spindles

Mitotic segregation

Impaired; elevated levels of
bi-nucleated cells (with
nuclei of equal size)

Impaired, elevated levels of bi-nucleated
cells (with 50% nuclei unequal in size)

Mitotic progression | Delayed Delayed
ATR-dependent Defective Functional
DDR

Centromeric Reduced Reduced

accumulation of
CENP-E in mitotic
cells

CENPE-dependent
BubR1-autophos

Impaired following colcemid
treatment

Impaired following colcemid treatment

Supplementary Table 3. Comparison between the clinical and biochemical

characteristics of CENPE-related MPD and PCNT-related MOPD type II patients.
*Skeletal anomalies in MOPD type Il include: (small iliac wings, coxa vara, V-shaped
distal femoral metaphyses, triangular distal femoral epipyses, pseudoepiphyses,
brachymesophalangy V, metaphyseal flaring of the radius and ulna, relatively short
arms). These features often develop in an age-dependent manner. BubR1; kinetochore

associated kinase; DDR; DNA damage response.



ABCC9 ACTC ACTC1 ACTN2 ANKRD1 BAG3

BRAF CAV3 CRYAB CSRP3 DES DMD
DSC2 DSG2 DSP DTNA EMD FKTN
GATAD1 GLA HRAS ILK JPHZ Jup
KRAS LAMA4 LAMPZ2 LDB3 ZASP LMNA
MAP2K1 MAPZK2 MTND1 MTNDS5 MTND6 MTTD
MTTG MTTH MTTI MTTK MTTL1 MTTLZ2
MTTM MTTQ MTTS1 MTTS2 MYBPC3 MYH7
MYL2 MYL3 MYLK2 MYO0Zz2 MYPN NEBL
NEXN NRAS PDLIM3 PKP2 PLN PRKAGZ2
PTPN11 RAF1 RBM20 RYRZ2 SCN5A SGCD
S0S1 TAZ TCAP TMEM43 TMPO TNNC1
TNNI3 TNNT2 TPM1 TTN TTR VCL

Supplementary Table 4. Cardiomyopathy-associated genes. A list of the known
cardiomyopathy-related genes that were interrogated for variants in the exome

sequence of LR05-054al.



Supplementary Table 5. A list of the variants identified in the cardiomyopathy-
related genes from the exome sequence of LR05-054a1l.
Of the 218 variants identified, all but one are commonly represented in dbSNP. The one

exception is the intronic variant chr2:g.179549378G>C in the gene TTN, that is most

likely not pathogenic.

Gene Chr Coordinate rsiD Ref Subject
ABCC9 12 21958399 rs829060 G C
ABCC9 12 21970019 rs2638441 C T
ABCC9 12 22005003 rs2307024 T G
ABCCY9 12 22017422 rs697250 A G
ABCCY9 12 22017486 rs697251 C G
ABCC9 12 22047151 rs704216 G T
ABCC9 12 22047174 rs704217 C T
ABCC9 12 22063115 rs10770865 A G
ABCC9 12 22063337 rs4148656 A G
ABCC9 12 22063737 rs4762719 G T
ABCCY9 12 22063749 rs4762720 T C
ABCCY9 12 22063971 rs4148654 A G
ABCC9 12 22068849 rs3759236 G T
ABCC9 12 22078838 rs2277405 T G
ACTN2 1 236849952 rs138279482 C T
ACTNZ 1 236882303 rs1341864 T C
ACTNZ 1 236883421 rs1341863 C T
ACTNZ 1 236899042 rs2288600 G A
ACTNZ 1 236902594 rs2288601 C G
ACTNZ 1 236924506 rs2282366 A G
BAG3 10 121435955 rs196294 A C
BAG3 10 121436362 rs196295 A G
BRAF 7 140449071 rs3789806 C G
BRAF 7 140449150 rs9648696 T C
BRAF 7 140487202 rs1267632 C T
DES 2 220285309 rs1058261 C T
DES 2 220286142 rs1058284 G A
DSG2 18 29104714 rs2230234 A G
FKTN 9 108366734 rs34787999 G A
FKTN 9 108380355 rs17309806 C A
HRAS 11 534242 rs12628 A G
ILK 11 6629665 rs1043388 C T
ILK 11 6630833 rs1043390 G A
JPH2 20 42747247 rs3810510 C T
JPH2 20 42814931 rs6031442 T C
JPHZ 20 42815190 rs1883790 G A
JUP 17 39912145 rs1126821 T A
JUP 17 39912581 rs9890858 A G
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