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Glycogen metabolism & Glycogen Storage Diseases (GSDs) ;:?a"
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Image source: 10.1016/j.ebiom.2019.07.067




Glycogen Branching Enzyme (GBE) ;‘lgp"
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Glycogen Branching Enzyme (GBE)

« Carbohydrate-Active enZyme (CAZy)
« GH13 family of glycosyl hydrolases
subfamily 8 (eukaryotic)
subfamily 9 (prokaryotic)
- Two reactions (hydrolysis & transglucosylation)
- Single active site

« Chromosome 3p12.3

* 16 exons, 702—a.a.
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Glycogen Branching Enzyme (GBE)
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N-terminal helical segment (aa 43-75) Catalytic triad
Asp357-Glu412-Asp/481

Central catalytic core (aa184-600)
C-terminal amylase-like (aa 601-702)

Wyatt W. Yue, Human Molecular Genetics, 2015, p 5667-5676, https://doi.org/10.1093/hmg/ddv280
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Wyatt W. Yue, Human Molecular Genetics, 2015, p 5667-5676, https://doi.org/10.1093/hmg/ddv280
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GBE mutations

54 Mutations

c.137A>C c.6717T>C c.986A>C

p.Gind6Pro (*) p.Leu224Pro (4)

|
c671T>C
p.Leul24Pro (27, 31)

c.986A>C
€.69142T>C (32)

p.Glu242GIn (31)

. Tyr329Cys (31)

p.Tyr3295er (27, 31)

p.Tyr329Ser (4)

C 1544G>A

CAS71G>A

c.1604A>G

p.Tyr535Cys (30)

D.ArgS15His (26, 28)

P.ArgS24Gin (26)

c. 1825G>A
p.Glu609Lys (*)

C1623A>G

p.ASNS41Asp (29) V61545289 5287del (27)

P-ASNSS6Tyr (31) €. 1961 1962deiCA (28)

| c.2003deiA
p.Arg565GIn (31) p.-Asp668fs (31)

iy

1 2 12 1314

HI . ! i
¢. 288delA c.1077insT C.1909C>T
p-Glya7fs (20, 21) p.Val359fs (10) p.Arg637Ter (5, 22)

CA54G>7
CI43+1G>A (5] p:.Gluis2Ter (19
c.S63A»C

p His186Pro (23)

K

c69142T>C (12, 14, 17, 23)

202 63

c.708G>C
p.GIn236His (24)

C.72BA>G
p.HIS243Arg (5)

.783-1G>A (4)

C.784C>T
P.Ag262Cys (24)
C.895G>7
p.Gly299Ter (13)
C956A>0G

P.HIs319Arg (12)

€. 1239deiT
2.ASpAL (15, 16)

Exons 2-7 del (21)

Exons 8-12 del (16)

Setmcnsil ik
Exons 4-6 del (5) Exon 7 del (21)
L ———t
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Exons 4-7

del (10)

€.1336-1G>A (15)

¢, 1468delC

p.Loud90fs (15, 16, 22)

. 1471G6>C C.1634A>G
p.Ala491Pro (13) p.HiSS45Ag (5)
. 14847>C C.1643G>A
p.Metad5Thr (6) p.Trp548Ter (18)
€. 1543C>T . 1655C>T

0. ArgS15Cys (6) p.Pro552Leu (6)
T A570C>T . 1774G>T

R.Arg524Ter (14)

€. 1937delT
2.Phebasts (17)

J
Exon 16 del (11)

Non progressive GSD IV, Adult Polyglucosan Body Disease (APBD), Juvenile,

Neonatal neuromuscular forms

liiima H Kiiraceawa K S Adarcrhi M (2018 Maleciilar cenaticre and metahalicm rennrte 17 2127 httne//dni ara/10 101471 vmomr 2012 N9 NNO1




GBE mUtat|OnS ,&gﬁ‘

Central catalytic core: 25

Missense m: 28

Null m: 26

\. Other domain: 3

54 reported mutations 28 Missense mutations location




GBE mutations
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Wyatt W. Yue, Human Molecular Genetics, 2015, p 5667-5676, https://doi.org/10.1093/hmg/ddv280
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GBE mutations S

c.137A>C c.6717>C c.986A>C c. 1825G>A

p.Gind6Pro (*) p.Leu224Pro (4) p.Tyr329Ser (4) p.Glus09Lys (*)
|{;'I!:-L i . o A ) ¢ 1_»1.‘.4::.-;-. e s o
* Heterogenous mutations
e Various phenotypes
N * Non hotspot deficiencies
l 8 9 10 11 12 1314 15’?
| IHHH 5

| €.1336-1G>A (15)
L i S —
2- Exons 8-12 del (16) del (1

Non progressive GSD IV, Adulf Pblyglucosan Body Disease (APBD),
Neonatal neuromuscular forms
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In vitro synthesis S8

Il. Degradative synthesis from starch

Starch

I. De novo synthesis
&D Isoamylase
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