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A CDG by any other name would smell as sweet
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CDGs originally described in 
1980 in twin sistersΧ

JaekenJet al. Sialicacid-deficient serum 
and cerebrospinal fluid transferrin in a 
newly recognized genetic syndrome. Clin
ChimActa. 1984Dec 29;144(2ς3):245ς7

Χwho were subsequently found 
to have hyposialylationof serum 
and CSF transferrin.



Subsequent history

Å2 additional patients in 1987 

Å7 more in Sweden in 1989 

Å26 patients presented by Drs. Jaekenand Stibler
at 5th ICIEM (Asilomar, June 1-5, 1990)
ïrenamed carbohydrate-deficient glycoprotein 

syndrome(CDGS)

JaekenJet al. An apparent homozygous X-linked disorder with carbohydrate-
deficient serum glycoproteins. Lancet. 1987 Dec 12;2(8572):1398

KristianssonBet al. Disialotransferrindevelopmental deficiency syndrome. Arch 
Dis Child. 1989 Jan;64(1):71ς6



New subtypes

ÅNew variant described in 1991 

ïtype II 

ÅFurther subtypes identified

ïtype III

ïtype IV 

RamaekersVT, StiblerH, KintJ, JaekenJ. A new variant of the carbohydrate 
deficient glycoproteins syndrome. J Inherit MetabDis. 1991;14(3):385ς8

JaekenJ, De Cock P, StiblerH, Van GeetC, KintJ, RamaekersV, et al. Carbohydrate-
deficient glycoprotein syndrome type II. J Inherit MetabDis. 1993;16(6):1041

StiblerH, Westerberg B, HanefeldF, HagbergB. Carbohydrate-deficient glycoprotein (CDG) 
syndrome--a new variant, type III. Neuropediatrics. 1993 Feb;24(1):51ς2

StiblerH et al. Carbohydrate-deficient glycoprotein syndrome--a fourth subtype. 
Neuropediatrics. 1995 Oct;26(5):235ς7



Enzymatic and molecular identification

ÅEnzyme deficiency for CDGS type II identified in 
1994 
ïgene in 1996

ÅType I enzyme identified in 1995

ïgene in 1997 

ÅEnzyme and gene deficiencies responsible for 
type IV described in 1999 KörnerC et al. EMBO J. 1999 Dec 1;18(23):6816ς22

JaekenJet al. Arch Dis Child. 1994 Aug;71(2):123ς7

Tan J,Χ JaekenJ, SchachterH. Mutations in the MGAT2 gene... Am J Hum Genet. 1996 Oct;59(4):810ς7

Van SchaftingenE, JaekenJ. FEBS Lett. 1995 Dec 27;377(3):318ς20

Matthijs G, Χ Veiga-Da-Cunha M, JaekenJ, CassimanJJ, Van SchaftingenE. Nat Genet. 1997 May;16(1):88ς92



New classification proposed

ÅFirst International Workshop on Carbohydrate-
Deficient Glycoprotein Syndromes 

ïLeuven, Belgium, November 12-13, 1999

ÅNamed according to type of TIEF abnormality 
followed by letter in the order in which they were 
described

ïCDGS type I ĄCDG-Ia

ïCDGS type II ĄCDG-IIa





Issues with classification 

ÅSome disorders of N-glycosylation not associated with TIEF 
abnormalities 
ïCDG-IIb

Å TIEF only assesses N-glycosylation
ïdisregards defects in O-glycosylation 

ÅDisorders involving lipid glycosylation discovered

ÅNo biological insight about basic protein defect

ÅSoon would run out letters 
ïmutations in NUS1: CDG-Iaa



New nomenclature

ÅInclude official gene symbol (not in italics) 
ŦƻƭƭƻǿŜŘ ōȅ ά-CDGέ

ïCDG-IaĄ PMM2-CDG

ÅAdopted in 2008

ïissues noted earlier





Classification ςQuo vadis

Å105 CDGs

PéanneR, de LonlayP, FoulquierF, KornakU, LefeberDJ, Morava E, Pérez B, Seta N, Thiel C, Van SchaftingenE, Matthijs G, 
JaekenJ. Congenital disorders of glycosylation (CDG): Quo vadis? EurJ Med Genet. 2018 Nov;61(11):643-663.



Classification ς

https://www.ncbi.nlm.nih.gov/books/NBK453018/

Å132 CDGs

https://www.ncbi.nlm.nih.gov/books/NBK453018/


Ng BG, Freeze HH. Perspectives on Glycosylation and Its Congenital 
Disorders. Trends Genet. 2018 Jun;34(6):466-476.



Nosology of IEMs

Ferreira CR, van KarnebeekCDM, VockleyJ, BlauN. A proposed nosology of inborn errors of metabolism. Genet Med. 2019 
Jan;21(1):102-106.

ÅRedefinition of IEMs
ïpresence of metabolite identifiable by classical techniques no 

longer a prerequisite 
ïrequires only that impairment of biochemical pathway be 

intrinsic to pathomechanism
Morava E, RahmanS, Peters V, Baumgartner MR, Patterson M, ZschockeJ. Quo vadis: the re-definition 
of "inborn metabolic diseases". J Inherit MetabDis. 2015 Nov;38(6):1003-6.



http://www.iembase.org/nosology/n-statistics.asp


