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We report the case of an adult patient
having received a kidney transplant
during childhood for focal and segmental
oglomerulosclerosis (FSGS) diagnosed
with Charcot-Marie-Tooth (CMT) disease.
A heterozygous mutation of the Inverted
formin-2 (INF2)-gene (1) was i1dentified
that has not been described yet, occurring
in the gene region where mutations with
the 1dentical context were found
recently(2).

RESULTS

Direct sequencing of exons 2 and 3 of the
INF2 gene revealed a heterozygous in
frame deletion of 9 base pairs
(c.367 375del) in exon 2 that leads to a
protein lacking three amino acids at
position 123-125 (p.Glyl123 Vall2)).
This mutation has not been described
previously and localizes in the gene
region where mutations 1n cases with the
association of CMT disease and FSGS
were recently reported (N-terminal
diaphanous-inhibitory domain, second
and third armadillo repeats; exon 2,
nucleotides 300-500).

OBJECTIVES METHODS

A 43-year old female patient 1s regularly followed since kidney transplantation at the
age of 17 years for end stage renal disease (ESRD) due to FSGS with an uncomplicated
clinical evolution.

Nephrotic-range proteinuria was first detected during medical school screening at age
15, associated with impaired renal function and arterial hypertension. Renal biopsy at
the age of 16 years was consistent with a FSGS lesion. Kidney disease progressed
rapidly during a short treatment course of ciclosporin and steroids and reached a
terminal level at age 16 with initiation of chronic hemodialysis.

In addition, the patient suffered from hereditary motor and sensory neuropathy type I
(CMT disease) diagnosed at the age of nine years; electromyoncurogram showed
slowed nerve conduction velocities of N. peroncus; a sural nerve biopsy at the age of
nine years revealed marked reduction 1n myelinized nerve fibers and the presence of
mast cells; genetic testing was not performed. The phenotype included stumbling and
falls since the age of three years and progressive distal muscle weakness of upper and
lower extremities leading to foot (pes equinovarus and cavus) and hand deformities
requiring repeated orthopedic interventions.

Symmetric sensorineural hearing loss at 2000 Hz was diagnosed at age 19 leading to
bilateral treated deafness since the age of 38 years.

Famailial history revealed no cases in family members; there are no siblings or offspring
of the index case.

Review of the native kidney biopsy with performance of electron microscopy
confirmed FSGS lesion, not otherwise specified (NOS)-variant.

In the clinical context of FSGS associated with CMT disease, a mutation in the INF?2
gene was suspected.
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Figure 3 Chromatogram INF?2 protein of the index patient.
Heterozygous mutation ¢.367 375del in exon 2 leading to lack
of 3 amino acids (p.Glyl123 Vall25)
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C-terminal sequence of INF2,
INF2-like and DIAPH1

NETHOPDUS. LEE L o oo s oo o n on o0 o 0 0 0 0 o0 o o o S 0 0 0 ELCIRLLOQIPSVVNYSGLKKRLESSDGGWM 65
Human DIAPH1 KREMVSQOYLYTSKAGMSQOKESSKSAMMYIQELRSGLRDMPLLSCLESLRVSLNNNPVSWV 180
Mouse mDial KREMVSQYLHTSKAGMNQKESSRSAMMYIQELRSGLRDMHLLSCLESLRVSLNNNPVSWV 171

P P
Armadillo repeat 2 (diaphanous-related protein 1)
L | L ¥ | L
20 292000000000000 200NNVQ0VAN000  AANNQAN : : :
Human INF2 VQFLEQSGLDLLLEALARLSGR--GVARISDALLQLTCVSCVRAVMNSRQGIEYILSNQG 123 protemns from different SpECICs
Mouse INF2 VQFLEQSGLDLLLEALARLSGR--GVARISDALLQLTCISCVRAVMNSQQGIEYILSNQG 123 : ami :
Opossum INF2 VQFLEQSGLDLLLEALARLSGR--GVARIADALLQLTCISCVRAVMNSQQGIEYILSNQG 123 ShDWIHg no acid
Xenopus INF2 VQFLELSGLDLLLEALDRLSGR--GVARIADALLQLTCINCVRTLMNSHRGIEYIVNNEG 123 substitutions 1n different
Human DIAPH1 QTFG-AEGLASLLDILKRLHDEKEETAGSYDSRNKHEIIRCLKAFMNNKFGIKTMLETEE 239 o o
Mouse mDial QTFG-AEGLASLLDILKRLHDEKEETSGNYDSRNQHEIIRCLKAFMNNKFGIKTMLETEE 230 conditions. Red arrows indicate
P R P _ _
W the zone where the mutation in
S : : .
Armadillo repeat 3 our patient was 1dentified. Red
L LH ] LY LI . -
292020000000000 202220020000009 2099 and purple letters= substitutions
Human INF2  YVROLSQALDTSNVMVKKQVFELLAALCIYS-PEGHVLTLDALDHYKTVCSQQYRFSIVM 182 _ _ _
Mouse INF2  YVRQOLSQALDTSNVMVKKQVFELLAALCIYS-PEGHALTLDALDHYKMVCSQQYRFSVIM 182 1n patients with FSGS and CMT
Opossum INF2 YVCKLSEALDTSNVMVKKQVFELLAALSIYS-PEGHKQTLDALDHYKVVKSQQYRFSVIM 182 _ _ _
Xenopus INF2 YVRKLSQALDTSNVMVKKQVFELLAALCIYS-PEGHALSLDALEHYKAVKNQQYRFSVIM 182 disease 1n the cited study. Green
Human DIAPH1 GILLLVRAMDPAVPNMMIDAAKLLSALCILPQPEDMNERVLEAMTERAEMDEVERFQPLL 299 B .. : .
Mouse mDial GILLLVRAMDPAVPNMMIDAAKLLSALCILPQPEDMNERVLEAMTERAEMDEVERFQPLL 290 letters= substitutions in patlents
P R P H

Pl ' with FSGS alone. Blue
letters=residues important for
DID (diaphanous-inhibitory
domain)-DAD (diaphanous
autoregulatory domain)
interactions.

Armadillo repeat 4
L | K
a9 aooooooooooanon [T T.1-1.T-T.1-T-T-1-1-1.]

Human INFZ NELSGSDNVPYVVTLLSVINAVILGPEDLRARTQLRNEFIGLOLLDVLARLRDLEDADLL 242
Mouse INFZ SELSDSDNVPYVVTLLSVINAIILGPEDLRSRAQLRSEFIGLQLLDILTRLRDLEDADLL 242
Opossum INFZ2 NELSSTDNVPYIITLLSVINAIILGTEELRARTQLRNEFIGLQLLDILTKLRDIEDLDLL 242
Xenopus INFZ2 NELSTSDNVPYMVTLLSAINAIIFGTEELRKRVQLRNEFIGLQLLDLLTKLRDLEDEDLL 242
Human DIAPH1 DGLKSGTTIALKVGCLOLINALITPAEELDFRVHIRSELMRLGLHQVLODLREIENEDMR 359
Mouse mDial DGLKSGTSIALKVGCLOLINALITPAEELDFRVHIRSELMRLGLHQVLQELREIENEDMK 350
K P H R C Q K
H W

CONCLUSIONS

We 1dentified a new heterozygous likely spontaneous mutation in the /NF2 gene. As
localized 1n the gene region where mutations leading to this phenotype have been
described until now, it 1s most likely to explain the renal and neurological presentation
in this patient. It can however not be excluded that the mutation found 1s merely
responsible for the renal phenotype as genetic testing for classical genes for CMT
disease has not been performed.
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