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Glycogen storage disease type IV

From Wikipedia, the free encyclopedia

Glycogen storage disease type IV is a very rare hereditary metabolic disorder. It is also known as:-

= Glycogenosis type 1V,
= Andersen’s disease,

= Glycogen Branching Enzyme Deficiency (GBED),
= polyglucosan body disease.

= Amylopectinosis

Human pathology

Glycogen storage disease type IV

Classification & external resolrces

[edit]

It is a result of the absence of the glycogen branching enzyme amylo-1,4-1 B transglucosidase, which is critical in the production of glycogen.
This leads to very long unbranched glucose chains being stored in glycogen. The long unbranched molecules (known as amylopecting have a

low solubility which leads to glycogen precipitation in the liver. These deposits subseguently build up in the body tissue, especially the heart

and liver. The end result is liver failure and eventual death occurring in the first year of life.

Horse pathology [edit]

See main article: Glycogen branching enzyme deficiency e

External links [edit] |1°D-2
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American Journal of Medical Genetics 140A:878-882 (2006)



%ﬁt%% &3

TAIPEI MEDI( . UNIVERSITY

+ FREREEHR

J Inhent Metab Dris

_GSD IV DOT 10.1007/510545-009-9026-5 J Inherit Metab Dis. 2010 Jan 8

Glycogen storage disease type IV: novel mutations
and molecular characterization of a heterogencous disorder

Sing-Chung Li« Chiao-Ming Chen - Jennifer L. Goldstein « Jer-Yuarn Wuo »
Emmanuelle Lemyre « Thomas Andrew Burrow » Peter B. Kang » Yoan-Tsong Chen »
a 5. Bali L
J Inherit Metab Dis IQLMATMEHA YYASFGYQIT SFFAASSRYG TPEELELVD TAHSMGIIVL. 284 H_sapiens

IQLMAIMEHA YYASFGYQIT SFFAASSRYG TPEELCELVD TAHSMGIIVL 400 P_troglodytes
IQLMAIMEHA YYASFGYQIT SFFAASSRYG TPEELKELVD TAHSMGIVVL 284 M_musculus

a c TQUMAIMEHA YYASFGYOQIT SFFAASSRYG TPEELKELID TAHSWGITVL 281 C_lupus
IQLMAIMEHA YYASFGYQIT SFFAASSRYG TPEELKELVD TAHSWGITVL 99 B_taurus
IQLMAVMEHA YYASFOYQVT SFFAASSRYG TPDOLKELID VAHSMGITVL 270 G_gallus
sBesi@eaiwial 2 NG (HeosBisfexDebs NG cVmlpreilion NG DremBesPlem Raxis NG IQLMATMEHA. YYASFGYQVT SFFAASSRYG TPEELKELVD TAHLMGIVVL 284 R_norvegicus
BB O s s PH.  (HeB® PH Wi o lmeleePac P DesFasleeRenK PS8
GAAGGCTNTCTC] ACAGCCCNGNNTT arcciogcTiors BCRICCHANC NN November 2009 .
| RWWLEEYRFD GFRFDGVTSM LYHHH- -GVG QGFSGDYSEY 380 H_sapiens
. | RWWLEEYRFD GFRFDGVTSN LYHHH--GVG QGFSDYSEY 496 P_troglodytes
' ﬂ A 4 - 1 RWWLEEYCFD GFRFDGVTSM LYHHH- -(MG QGFSGDYNEY 380 M_musculus
| - / ft i f ‘ r ‘ SNI RWWLEEYYFD GFRFDGVTSN LYHHH--GMG EGFSGDYKEY 377 C_lupus
| ‘ I R | RWLEEYGFD GFRFDGVTSN LYHHH--GIG ENFSGDYKEY 195 B_taurus
r | ‘ i [ (| Aaa ROWIEDYGFD GFRFDGVTSM LYHDH--GIG KEFSGDYNEY 366 G_gal lus
\ {Vg AT (| Y IPMLLSAC TAWYPEFCLD LVAAYGLDPQ VCHHXFSGLA SSFSP- ---- 379 R_norvegicus
‘ } LAY ¥ ) / [\ P2
' Vi i vy
4 l AN L v "
. ) ” a AESHDOALVG 517 H_sapiens
AESHDQALVG 633 P_troglodytes
b AESHDQALVG DK $17 Womsculus
AESHDQALVG 514 C_lupus
“W--E- -l--L-~- NC W--L--M--D--A NC -ECH--ALVG 325 B_taurus
AESHDOQALVG 503 G_gallus
“W--E- -V--L--PR2 WealleeTeeiDesiA PR SRGHNOKEVS KK 28 R_norvegicus
TGGGAANTTTTAA GGTTGANGGATGC
QUHKMIRLIT HGLGGEG--- $63 H_sapiens
QLEKNIRLIT HGLGGEG- -~ 679 P_troglodytes
QLEKMIRLIT HOLOGEG- - - 563 Womusculus
QUEKMIRLIT HALGGED - - 560 C_lupus
QUHKMIRLIT HALGGEG- -~ 347 B_taurus
QLEKMIRLIT HTLGGIG--- PEVLDAR 549 G_gallus
AQH-LFOMPT LFLGGORARM AGNEF GHP R K 577 R_norvegicus

Fig. 1 Interspecies amino acid sequence alignment from glycogen-
branching enzyme (GBE1). The hoxed amino acids represent the
amino acids that were altered in GBEI in patients 1, 2, and 3, as
Fig. 2 The sequence analysis of glycogen-branching enzyme (GBE/) gene variation in patient 1(a), patient 2(b), and patient 3 (¢) pared with GBE1 seq in other species
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Figure 2 Representative proteome maps after by 2-di ional gels and silver staining. (A) Control chicken bone marrow at
12 weeks {pooled sample of 3 chickens). (B) Steroid-induced chicken bone marrow at 12 weeks (pooled sample of 4 chickens), (C) Control
chicken bone marrow at 19 weeks (pooled sample of the same 3 control chickens as in Figure 2A). (D) Steroid-induced chicken bone marrow at
19 weeks {pooled sample of the same 4 steroid-induced chickens as in Figure 28). (E) Magnification of the proteome maps of (A), (B), (O) and
(D). The 13 protein spots shown in the rectangle were further identified by MALDETOF MS.

Table 1 Differentially expressed proteins in femoral marrow of chickens within 12 weeks and 19 weeks aftet
methylprednisolone (MP) induction (pooled sample of 4 chickens), compared with control subjects (pooled sample of

3 chickens)
Spot Protein name % Swiss  Matched Function LFin  LFin
no. coverage  Prot.  species 2th  19th
(score)  Accession weeks  weeks
no.
1 Colledcoll domain- 1% (66)  QSZKY5  Chicken  Bvidence at transcript level, 09 14
containing protein 43
1 Cell death activator 3% (89 07303 Mouse  Activates apoptosis [31) [ R
CIDE8
3 Uncharacterized 17%(61) Q8B  Human  Unknown 1120
protein Clorf5%
4 Haptoglobin % (64  POO738  Human  Combines with free plasma hemoglobin, preventing lossof 14 17
precursor iron
5 Seumamylid P~ 26%(79  P02743  Human  May be involved in transcriptional regulation [12). 13
component precursor
6 Zincfinger protein 28 3% (61)  P17035  Human  May be involved in transcriptional requlation, 12 4
7 Endothelial zinc B%(57 QONQZ8  Human  May be involved in transcriptional regulation, 12 56
finger protein 71
8 Tboxtanscripion  12%(59  Q7IST9 Chicken  Transcriptional repressor involved in developmental 10 62
factor 3 TBX3 processes, Probably plays  role in limb pattern formation (9.
G Cyandependent 8% (6 P3%8  Mouse  Mey be the imporant intermedate by which po3 medates 09 74
kinase inhibitor 1 its role as an inhibitor of cellular profiferation in response to
DA damage. Binds to and inhibits cyclin-dependent kinase
activity, preventing phosphanyation of critical cycin-
dependent kinase substrates and blocking cell cycle
progression [32].
0 Uncharacterized % (60)  QBUWFI  Human  Bvidence at transcript level 08 75
protein
UNQ1940PRO4423
precursor
11 Uncharacterized 39% (66)  Q2HJTS  Bovine  Bvidence at transcript level 09 66
protein C1 2orf52
homolog
12 Mycsin 1% (85 QI7R14 Bovine  Bvidence at transcript level, 15 74
13 Dimethylaniline 19% (75 QBK4e7 Rat  This protein is invotved in the axidative metabolism of 3 26 76
MONooKygenae variety of enabiotics such as drugs and pesticides [2934]
The lowing factors (LF) were established as the densitometric volume ratio of control over MPnduced group.
8
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Li et al. Proteome Science 2010, 8:47
http://www.proteomesci.com/content/8/1/47

PROTEOME
SCIENCE

RESEARCH Open Access

Chicken model of steroid-induced bone marrow
adipogenesis using proteome analysis:
a preliminary study

Sing Chung Li', Ching Yu Lin?, Tzong Fu Kuo®, Yun Ho Lin, Chia Chun Chen’, Way Neng Lin', Wing P Chan>®"

Abstract

Background: Steroid-induced adipogenesis increases fat-cell volume and pressure in bone marrow. This may be a
contributing factor in some forms of osteonecrosis. In this observational study, we aimed to determine the protein
expression relating to steroid-induced adipogenesis of femoral bone marrow with use of a chicken model. We
compared the histologic features of the femoral marrow of eight methylprednisolone (MP)-treated chickens with
those of three control chickens and assessed differential proteins with 2-dimensional gel electrophoresis and
differential proteins were identified by MALDI-TOF MS.

Results: One MP-induced chicken died of overdose anesthesia. Methylprednisolone-induced proliferation of
adipose tissue and new bone formation were found on histologic examination. In our study, 13 proteins in the
control and MP-induced groups were differently expressed and nine protein spots showed marked threefold
downregulation after 19 weeks of MP treatment. These were serum amyloid P-component precursor, zinc finger
protein 28, endothelial zinc finger protein 71, T-box transcription factor 3, cyclin-dependent kinase inhibitor 1,
myosin 1D, dimethylaniline monooxygenase, and two uncharacterized proteins.

Conclusions: Proteomic profiling can be a useful dynamic approach for detecting protein expression in
MP-induced adipogenesis of the femur in chickens.
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ELSEVIER ORIGINAL ARTICLE
Proteomic analysis of ENU mice 235
] . . . . A ('I‘("[‘)’Z) P/3-10 —p B (k"’g’:’ /310 ——b
Screening of Ethylnitrosourea Mice With Fatty Acid B . =
Oxidation Disorders by a Candidate Gene Approach “1:3 ‘A‘L e ; *
43+ o’ > T - - 5 pe! - - e
After Proteome Analysis T .(". 2
A & SR
30 « 6 v 1 :
Chun-Kuang Shih', Chiao-Ming Chen?, Yi-Chun Chen', Hsiao-Chen Huang', 5| s ki { 1 1
Yuang-Tsong Chen**, Sing-Chung Li'™* o B § 270 gd et Ry
LI . -
14 o P - & 5
ISchool of Nutrition and Health Sciences, Taipei Medical University, Taipei, Taiwan B, - y h "-’ t’{_

ZDeparrmenr of Food Science, Nutrition and Nutraceutical Biotechnology, Shih Chien University, Taipei, Taiwan
3Institute of Biomedical Science, Academia Sinica, Taipei, Taiwan
*Duke University Medical Center, Durham, North Carolina, USA

Figure 1 Two-dimensional analysis of mitochondrial proteins from normal and ethylnitrosourea mice. The mitochondria were
extracted from gastrocnemius muscle by a commercial kit: (A) ethylnitrosourea control; (B) affected. Experiments were carried
out in triplicate.

Table2 Mitochondrial protein identification and quantification of ethylnitrosourea (ENU) control and C4-OH mice

Received: Feb 9, 2010
Revised: Jun 6, 2010
Accepted: Jul 13,2010

KEY WORDS:

ENU mice;
proteomic;

short chain fatty acid

Background/Purpose: Ethylnitrosourea (ENU) is an alkylating agent and primarily induces
point mutations such as AT to TA transversions and AT to GC transitions. Due to its high
mutagenicity, ENU mouse mutagenesis enables the generation and identification of
mouse mutants with aberrance in various phenotypes and to identify novel genes rele-
vant for the expression of the phenotype. The purpose of this study was to investigate the
candidate genes involved in fatty acid oxidation disorders by the proteomic approach.
Methods: We screened ENU mice from 39 families from previously published data and
identified two mutant mice that had a striking elevation in blood C4-OH short chain fatty
acids compared with ENU controls. Total mitochondrial proteins were extracted from the
gastrocnemius for two-dimensional electrophoresis, and two downregulated proteins, ade-
nylate kinase isoenzyme 1 (AK1) and adenosine-5'"-triphosphate (ATP) synthase D chain
(ATP5H), were identified in the mutant mice through matrix-assisted laser desorption/
ionization time-of-flight mass spectrometry.

Results: After genomic polymerase chain reaction and direct sequencing of Akl and
Atp5h, no variation was found in both gene sequence analyses.

Conclusion: Proteomic profiling can be a useful approach for detecting dynamic protein
expression in ENU-induced mice. It is important to further clarify mechanisms of the
mutant C4-OH disorder responsible for this expression.

Experimental Fold

Spotno. Gene name Description Accession no. p/Mw (kD)  change
1 Calsequestrin-1 Calcium-binding protein 009165 (CASQ1_MOUSE) 3.9/45.6 5.2
2 Calsequestrin-1 Calcium-binding protein 009165 (CASQ1_MOUSE) 3.9/45.6 24
3 Calsequestrin-1 Calcium-binding protein 009165 (CASQ1_MOUSE) 3.9/45.6 2:7.
4 Myosin lightchain2  This chain binds calcium P97457 (MLRS_MOUSE) 4.8/18.9 2.2
5 Myosin lightchain 3 Regulatory light chain of myosin  P05978 (MLE3_MOUSE) 4.6/16.6 1.5
6 Mxosin Iight chain 6B Rggulato:z Iight chain of mESin Q8Cl43 (MYL6B_MOUSE) 5.4/22.5 3.2
7 Adenylate kinase Catalyzes the reversible QIROY5 (KAD1_MOUSE) 5.7/21.5 4
isoenzyme 1 transfer of the terminal

phosphate group

between ATP and AMP
8 ATP synthase D chain ~ Mitochondrial membrane Q9DCX2 (ATP5H_MOUSE) 5.6/18.6 21

ATPSynthase

Differential spots were identified through matrix-assisted laser desorption/ionization time-of-flight mass spectrometry and data were evaluated
in the MASCOT and NCBI databases. ATP=adenosine triphosphate; AMP=adenosine monophosphate.

10
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HVB2 LPS+HVB2
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Survival rate (%)
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1 [ P& 1 1 1L L 1 1 |
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’ 0 ’ ’ ’ ’ ’ Sampling time

“Fig. 1. The study protocol. This protocol was repeated three times with 80 mice each in order to suffice sample collections. Septic shock was induced by the intraperitoneal
(i.p.) injection of lipopolysaccharide (LPS) at 20 mg/kg body weight. At 2 and 0 h before the LPS administration, saline vehicle and riboflavin at dose of 1 (LB2) and 10 mg/kg
(HB2) were delivered through i.p. injection. The survival rate of mice was monitored at intervals of 12 h for 7 days. 4, The blood and organs were collected from mice at 0, 1,6,
24, 48, 72 h post LPS administration from saline, LB2 and HB2 group, respectively.
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Fig. 2. The effect of vitamin B2 on the survival rate of septic mice. The study 58 k-
protocol was performed three times with 80 mice each. Eighty mice were assigned é 6 é
into one of four groups, saline vehicle, saline +lipopolysaccharide (LPS), low 9 2
vitamin B2 + LPS (LB2), and high vitamin B2 + LPS (HB2) (n =20). The results are z @ §
expressed as mean +SD (n = 3). %2 g
E 4
o LM L
0 1 6 24 48 72
Time (hrs) Time (hrs)
Fig. 3. The HSP25 expression in heart (A, C) and lung (B, D). HSC73 is used for normalization. The value of HSP25/HSC73 was obtained from three i ric

measurements. The results are expressed as mean + SD (n = 5). *“Means with different letters differ, determined using a Bonferroni post test following a two-way ANOVA test 1 2
with time and riboflavin as factors (p < 0.05).
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ELSEVIER journal homepage: www.elsevier.com/locate/foodchemtox =
Riboflavin protects mice against liposaccharide-induced shock through
expression of heat shock protein 25
Chun-Kuang Shih?, Chiao-Ming Chen®, C.-Y. Oliver Chen®, Jen-Fang Liu?, Hui-Wen Lin ¢,
Hung-Tsung Chou €, Sing-Chung Li**
*School of Nutrition and Health Sciences, Taipei Medical University, Taipei 110, Taiwan, ROC
b Department of Food Science, Nutrition and Nutraceutical Biotechnology, Shih Chien University, Taipei 110, Taiwan, ROC
©Antioxidants Research Laboratory, jean Mayer USDA Human Nutrition Research Center on Aging, Tufts University, Boston, MA 02111, USA
9 Biostatistic Research and Consulting Center, Taipei Medical University, Taipei 110, Taiwan, ROC
¢ Division of Emergency Medicine, Wan Fang Hospital, Taipei Medical University, Taipei 110, Taiwan, ROC
ARTICLE INFO ABSTRACT
Article history: Riboflavin (vitamin B2) is a water-soluble vitamin essential for normal cellular functions, growth and
Received 10 October 2009 development. This study aimed to investigate the effects of vitamin B2 on the survival rate, and expres-

Accepted 21 April 2010 sions of tissue heat shock protein 25 (H5P25) and heat shock factor 1 (HSF1)in mice undergoing lipopoly-

saccharide (LPS) induced shock. Mice were assigned to four groups, saline vehicle, LPS, LPS plus low dose
of vitamin B2 (LB2) and LPS plus high dose of vitamin B2 (HB2). Vitamin B2 (1 and 10 mg/kg BW) was

5’?—"’“"’_'"“'51;2 administered intraperitoneally at 2 and 0 h before the i.p. administration of LPS. At the end of the exper-
Jamin ) iment, the survival rate monitored was 10, 20, 60, and 100% for LPS, LB2, HB2, and saline mice, respec-

Lipopolysaccharide . . \ Lo . .

Sepsis tively. HSP25 expressions in the heart and lung were significantly enhanced in a time-dependent

Heat shock protein 25 manner in the HB2 mice as compared to the saline mice (p < 0.05), but not altered in the LB2 mice. In

Heat shock factor 1 the HB2 mice, plasma riboflavin concentrations reached 300 nM at 6 h post LPS and returned to the

0 h level at 72 h. The results showed that high dose of riboflavin could decrease LPS-induced mortality
through an increased expression of HSP25.

© 2010 Elsevier Ltd. All rights reserved. 13
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SIRS Sepsis Severe Septic
|| Infection Sepsis  Shock

Figure 1. Typical two-dimensional protein map of serum. Protein separation was performed
with immobilized nonlinear pH 4-7 gradient IPG strips and subsequent SDS-PAGE in 10%
matrix of a decrease in molecular weight followed by silver staining. Spots marked by their
numbers show the location of the proteins, which were differential expressed between 6 hour(A)
and 7th day(B) time interval in septic patient 1 ~ 4 ~ 5§ ~ 10 respectively. 14
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Figure 2. Example of Food Frequency Questionnaire

Milk, yogurt, regular fat
(1 cup)

Milk, yogurt, lowfat
(1 cup)

Spinach, kale, other green
leafy vegetables (1/2"cup)

Carrots (1 medium)

Beef (302)

Rice, white (1cup)

Rice, brown (1 cup)

Cookies (2 -2" diamter)

O O|0I0|0IO| O | O © |Onee perweek
O 00|00 O | O | O [24perweek

O |O|O|O|O|O| O | O | © |56 perweek

O 10101000 O | O | © |once permonth
O 10101000 O | O | O |once per3months

O 0[C00[O[O | O | O |Never

|ce cream, regular fat
(1/2 cup)

O O|O|0O|O] O | O] O |once peryear

() T AFRRAREAYEE ¢

National Genotyping Center at Academia Sinica
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Target Genes Foods

Mechanisms
Pathways

Molecular Nutrition

& Genomics

-|[dentification of dietary signals
*|[dentification of dietary sensors
*|[dentification of target genes
*Reconstruction of signaling pathways

Small research groups
Small budgets _
Complexit

J Am Diet Assoc. 2006 Apr;106(4):569-76

’ Nutrition \

Signatures
Profiles

Biomarkers

Nutritional

Systems Biology

‘Measurement of stress signatures
*l[dentification of early biomarkers

Large research consortia
Big money
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