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364 436

Abnormal

mineralization group

FGFR3 group Achondroplasia,
Hypochondroplasia,
1/2,

with

Thanatophoric
Dysplasia Crouzon-like

craniosynostosis acanthosis

18

nigricans (Crouzonodermoskeletal
syndrome)

FGFR3

Type 2 collagen Group and similar
disorders SEDC, Achondrogenesis type
2 , Hypochondrogesesis, PLSD Torrance
type, Kniest , Stickler

COL2A1

Cilliopathies with major skeletal

involvement
| Chondroectodermal dysplasia
(Ellis-van Creveld)
EVC, EVC2
| SRP type 1/3

(Saldino-Noonan/Verma-Naumoff)
DYNC2H1, IFT80

m Asphyxiating thoracic dysplasia (ATD;
Jeune)

DYNC2H1, IFT80 WDR34,
TTC21B, WDR19, IFT172, IFT140

m SRP type 2 (Majewski)
DYNC2H1



m SRP type 4 (Beemer)

m SRP type 5
WDR35

m Oral-Facial-Digital syndrome type 4
(Mohr-Majewski)
TCTN3

| Cranioectodermal dysplasia
(Levin-Sensenbrenner) type 1,2

IFT122 WDR35 WDR19 IFT43

| Thoracolaryngopelvic dysplasia

(Barnes)

Chondrodysplasia punctata (CDP)

Group
| CDP, X-linked dominant,
Conradi-Hiinermann type (CDPX2)

EBP
| CDP, X-linked recessive,
brachytelephalangic type (CDPX1)

ARSE

m CHILD (congenital
ichthyosis, limb defects)
NSDHL

hemidysplasia,
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m Keutel Syndrome
MGP

m Greenberg dysplasia
LBR

m Rhizomelic CDP type 1
PEX7

Osteogenesis Imperfecta and
decreased bone density group

) COL1A1, COL1A2

) CRTAP LEPRE1 PPIB
SERPINH1 BMP1 FKBP10 PLODZ2
SERPINF1 SP7 WNT1 TMEM38B
CREBL1 SEC24D

. IFITMS5 (Ol 5)

) PLS3, PLOD2, P4HB, XYLT?2,
B4GALT7, GORAB, PYCR1, ATP6VOA2

) LRP5



Abnormal mineralization group
m Hypophosphatasia(perinatal lethal and
infantile forms, adult form, )
ALPL(TNSALP)

m Hypophosphatemic rickets, X-linked
dominant
PHEX

m Hypophosphatemic rickets, autosomal
dominant
FGF23

m Hypophosphatemic rickets, autosomal
recessive, type 1(ARHR1)
DMP1

m Hypophosphatemic rickets, autosomal
recessive, type 2(ARHR?2)
ENPP1

m  Hypophosphatemic rickets with
hypercalciuria, X-linked recessive
COCNS5
m  Hypophosphatemic rickets with
hypercalciuria, autosomal recessive
(HHRH)
SLC34A2
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m Neonatal hyperparathyroidism, severe
form
CASR

m Familial hypocalciuric hypercalcemia

with transient
neonatalhyperparathyroidism

CASR
| Calcium pyrophosphate
depositiondisease (familial

chondrocalcisnosis) type 2
ANKH

Craniosynostosis syndromes
m Pfeiffer syndrome (FGFR1-related)
FGFR1

m Pfeiffer syndrome (FGFR12-related),
Apert syndrome, Craniosynostosis with
cutis gyrata (Beare-Stevenson), Crouzon
syndrome,
(ABS2)
FGFR2

Antley-Bixler  syndrome

m Antley-Bixler syndrome (ABS1)
POR



m Craniosynostosis Boston type
MSX2

m Saethre-Chotzen syndrome
TWIST1

m Shprintzen-Goldberg syndrome
SKI

m Baller-Gerold syndrome
RECQLA4

m Carpenter
RAB23, MEGFS8, TCF12, ERF

FGFR3, COL2A1, CHST14, FLNA,
FLNB, TRPV4, COMP, FBN1, GDFS5,
ROR2, SOX9, ARSE, PEX7, COL1A1,
COL1A2, CLCN7, RANKL(TNFSF11),
LRP5, IKBKG(NEMO), CTSK, WTX,
OPG, ALPL(TNSAFP), IDS, NAGLU,
HGSNAT, GNS, GALNS, GLB1, ARSB,
GUSB, AGA, GLB1, NEU1, SLC17A5,
SUMF1, GNPTAB, GNPTG, EXT1, EXT2,
PTPN11, ACVR1, NF1, FBN1, TGFBR1,
TGFBR2, SMAD3, TGFB2, CIAS],
ILIRN, FGFR2, TWIST1l, BMPER,
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LMX1B, GDF5, ROR2, NOG

67
m COL1A1/2 5
Osteogenesis Imperfecta
m COL2A1 7

SEDC

Kniest dysplasia

achondrogenesis type 2

Spondyloperipheral dysplasia
FGFR3 6

Achondroplasia

Hypochondroplasia

m FGFR2 1
Pfeiffer syndrome 1
m EBP,ARSE 3
Chondrodysplasia punctata 3
m RUNX2 2
Cledidocranial dysplasia 2
m PRKAR1A, PDE4D 1
Acrodysostosis 1
m SOX9 2
Campomelic Dysplasia 1
Ischiopatellar dysplasia 1
m ANKH 1
Craniometaphyseal dysplasial
m BMPER 1
Diaphanospondylodysostosis 1
m TNSALP 1
Hypophosphatasia 1
m COMP 1
pseudoachondroplasia 1
m SMAD4 1
Myhre syndrome 1
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m EXT1, EXT2 1

Multiple exostoses

m FLNB 1
Larsen syndrome

m NFIX 1
Marshall-Smith syndrome

m TRPV4 1

Metatropic dysplasia
Muenke syndrome
3M syndrome
Vit. K
ALL
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Maternal age specific risk for

trisomies based on clinical

performance of NIPT and empirically

derived NIPT age specific positive
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