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Maternal UPD(16)

« Trisomy 16 is the most common prenatal trisomy -
occurs in >1% of clinically recognized pregnancies

« It typically results from maternal meiosis I
nondisjunction and is lethal unless rescued early
embryonically

* In 1/3 of cases, trisomy rescue leads to maternal
UPD(16), wusually accompanied by confined
placental mosaicism with trisomy 16 cell line



Mat UPD(16) vs. Pat UPD(16)

Maternal UPD(16) |IUGR, congenital heart defects,
pulmonary hypoplasia,
second most common | hemorrhages, tracheosophageal

after UPD(15) fistula, gut malrotation, renal
agenesis, hypospadias, clinodactyly

Paternal UPD16  Relatively normal phenotype
very rare

The differences in outcomes between
mat and pat UPD(16) strongly indicate the presence
of imprinted gene(s) on chromosome 16.
However, no candidate gene(s) proposed.

Yong et al. Am. J. Med. Genet. 2002;112,123-32



Alveolar capillary dysplasia with
misalignment of pulmonary veins (ACDMPV)

» Interestingly, most clinical features of
mat UPD(16), except TUGR, are observed
in children with a neonatally lethal lung
developmental disorder - ACDMPV

« ACDMPYV is caused by heterozygous point
mutations or genomic deletions involving

FOXFI on 16q24.1



Forkhead box F1 (FOXFI) on chr16q24.1

 Transcription factor with a winged-helix DNA binding
domain

* Primarily expressed in lung, intestine, and placenta

LINCO1082  LINCO1081 300 kb FENDRR  FOXF1

¢ FOXf] +/- miCe QXhlbiT IUng dCfCCTS Simllar‘ Kalinichenko et al.,
to those in patients with ACDMPV bev Biol. 2001

« Fendrr - mice exhibit similar
Grote et al., Dev Cel/ 2013
IUng & heart defCCTS Sauvageau et al., £/ife 2013




Paternal imprinting of the FOXFI locus
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ACDMPV: maternal origin of de novo deletions
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A familial case of alveolar capillary dysplasia with
misalignment of pulmonary veins supports paternal
imprinting of FOXF1 in human
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ACDMPV: maternal origin of de novo deletions
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ACDMPV families with reportedly healthy carrier fathers
transmitting FOXF1 mutation to affected children
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FOXF1 dosage
mat vs. pat UPD(16)
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Modeling FOXF1 overexpression

* In humans, 16q24.1 duplications involving FOXF1
correlated with pyloric stenosis, mesenterium commune

Gnd GplGSiCl Of The GPPZNdiX Dharmadhikari et al.
BMC Med Genet 2014;15:128

 To investigate potential effects of Fox71overexpression
in mice, we knocked in a Cre-inducible Foxf1allele at the
ROSA?26 locus

ROSAZ26 promoter R
—> -

l + Cre
ROSA26 promoter recombinase

P—— Foxfr |




Tie2-cre mediated overexpression of Foxf1
causes embryonic and perinatal lethality

Age No. of +/R26-LSL- +/R26Foxf1; | Abnormal/Dead.  Total

litters Foxf1 +/Tie2-cre +/R26Foxf1;

Tie2-cre

12/29(41%) 11/29(38%) | 6/29(21%) 29 ns
E185 4 12/30(40%) 12/30(40%) | 6/30(20%) 30 ns
P0.5 9  40/67(60%) 8/67(12%) | 19/67(28%)] 67  <0.0001

Foxf1 mRNA (E18.5 lungs)

™
o
J

** p-value = 0.0013

Relative expression
= -l (% ]
o w o

o
o

o
(=)

R26-LSL-Foxfl * R26Foxfl; Tie2-cre
(n=3) (n=3)



ROSA26Foxf1; Tie2-cre mice have hypoplastic lungs

Micro-Computed Tomography (micro-CT) Lung specific micro-CT
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ROSA26Foxf1; Tie2-cre PO.5 pups
exhibit respiratory defects
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Tie2-cre mediated overexpression of Foxf!
causes vascular & lymphatic defects

R26-LSL-Foxf1 R26Foxf1; Tie2-cre

E15.5 embryo

P0.5 pup

Intestinal lymphatic defect



Correlation of predicted FOXF1 levels
and associated phenotypes

Heart defects, pulmonary —165% .
hypoplasia, hemorrhages, -Trlsomy 16 & UPD(1§) m-at
tracheosophageal fistula, gut UPD(16) mat / mosaic trisomy 16

malrotation, renal agenesis FOXF1 mat dup

L 130% UPD(16) mat

FOXF1 pat dup
100% Disomy 16
Benign —
70% UPD(16) pat
_ 65% Del 16g24.1 pat
ACDMPV  60% FOXF1 insufficiency
Heart defects
Gastrointestinal defects,
Genitourinary defects [ 359 Del 16924.1 mat /

FOXF1 inactivating mutation

_ Dharmadhikari et al.
FOXF1 protein Current Genomics 2015;16,107-116.



Conclusions

« Foxf1overexpression in mice recapitulates
defects seen in patients with mat UPD(16)

 Paternal imprinting of FOXFI explains
key phenotypic differences between
mat vs. pat UPD(16)

* QOur data aid the prenatal diagnosis and
genetic counseling of families with FOXFI
alterations
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