SUPPLEMENTARY FIGURE LEGENDS

Figure S1 (A) RT-PCR of RNA from cenpf splice zebrafish
morphants demonstrating specificity of splice
morpholinos by aberrant splicing of cenpf mRNA in cenpf
splice morphants compared to control embryos at 24 hpf.
(B) Zebrafish cenpf morphants exhibit high mortality in
first 24 hours. Quantification (%) of surviving zebrafish
embryos injected with morpholino (MO) at 24hpf. Graphic
representation of results showing the mean percentage of
survival at 24hpf of standard-MO (control), 1ng cenpf MO
and 2ngs cenpf MO. Bars represent an average of three
experiments. Error bars denote standard error of the mean
(S.E.M). [Std-MO (1ng, n=266) % surviving embryos at
24hpf vs. cenpf-MO (1ng, n=173) 85.7t1.2 vs. 46.7+0.9, *
p<0.008; Std-MO vs. cenpf-MO (2ng, n=256) 85.7+1.2 vs.
36.3+2.3, ** p<0.001; cenpf-MO (1ng, n=173) vs. cenpf- MO
(2ngs, n=256) 46.7+£0.9 vs. 36.3+2.3, ns, p<0.09].

Figure S2: Linkage plot of multipoint linkage analysis in a
kindred with novel ciliopathy phenotype. Ten
chromosomal regions were identified with a positive LOD
score. Plot derived from GENEHUNTER version 2 [21].

Figure S3: Segregation and Conservation of compound
heterozygous mutations in CENPF. (A) The heterozygous
essential splice site

nonsynonymous mutation, IVS5-2A>C segregates to the
unaffected father while a heterozygous nonsynonymous
nonsense mutation, c.1744G>T segregates to the
unaffected mother and two unaffected siblings. Both



mutations are present in all four affected foetuses. (B)
Conservation of the mutated amino acid sequences are
conserved amongst vertebrates.

Figure S4. Compound heterozygous mutations in CENPF
cause primary microcephaly. The heterozygous
nonsynonymous nonsense mutation, c.1744G>T
segregates to the unaffected father while the heterozygous
nonsynonymous nonsense mutation, c.8692C>T, p.R2898X
segregates to the unaffected mother and two unaffected
siblings but not the unaffected father. Both mutations are
present in the patient exhibiting MCPH. Of note the
unaffected father carries a known single nucleotide
polymorphism ¢.8693G>A which is not present in the
affected offspring with MCPH.

Figure S5: Western blot analysis of CENP-F protein derived
from MCPH patient’s fibroblasts revealed reduced protein
levels compared to control. SEE ALSO FIGURE S9B -
HIGHLIGHTS RESOLUTION DIFFICULTIES IF DETECTING
SMALL TRUNCATION OF PROTEIN OF 23kDa IF
INCOMPLETE NONSENSEMEDIATED DECAY AS A
RESULT OF p.2898* MUTATION

Figure S7: Quantitative graph demonstrating number of
cenpf morphants exhibiting right-sided, left-sided, bilateral
and absent southpaw mRNA expression compared to
control embryos. Bars represent an average of three



experiments. Error bars denote standard error of the mean
(S.E.M). Std-MO (n=95 embryos) vs. cenpf-MO (n=101
embryos) mean left-sided expression 24+1.2 vs. 5+0.6, *
p<0.006; mean right-sided expression 7t£1.2 vs. 2+0.6, **
p<0.01; mean bilateral expression 10+1.2 vs. 2+0.6, ***
p<0.04; mean absent expression 11+0.6 vs. 4+0.9, ***
p<0.04

Figure S8: Representative images of co-
Immunoprecipitation experiments carried out on protein
lysates from unsynchronized RPE cells containing
endogenous CENPF. Immunoblots show that NuMA and
Par 3 coimmunoprecipitates with endogenous CENP-F. IN=
input; ten per cent of total input is indicated. (B)
Representative images of co-immunoprecipitation
experiments carried out on protein lysates from
unsynchronized RPE cells containing endogenous p150
Glued subunit of dynactin and CENP-F. Immunoblots show
that p150 Glued subunit of dynactin co-
immunoprecipitates with endogenous CENP-F and CENP-F
co- immunoprecipitates with endogenous p150 Glued
subunit of dynactin. IN=input; ten per cent of total input is
indicated.

Figure S9: Full length western blot analysis of CENPF
protein derived from MCPH patient’s fibroblasts revealed
reduced protein levels compared to control.
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