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Characterization of Iduronate-2-Sulfatase in Thai Patients with Hunter Syndrome: Biochemical and
Molecular Pathogenesis
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Mucopolysaccharoidosis Tiaf 2 138 Hunter Lﬂuiﬁ‘ﬁﬁuﬁ;ﬂ?i‘mﬁﬁﬂ’]iﬁﬁﬂwmﬂLL‘LILI@LLE’T@?;I vulmsTulaunandls Tnanfin
aNNAMNLNNFasTesEn DS Tinamssalfiawln iduronate-2 sulfatase (IDS) genaliiiAnnsazanaad dermatan sulfate WAz
heparan sulfate ulatlay efnsaranesasdandaiduasinlinnminuae ssadiaveesunuluianiefntnAuasinlfiin
AINTNTUUIIFININ widnlsasiiaiinyldtien memmﬂmmLL@”Lmﬂm?ﬂmﬁwLﬂu‘iiﬂmﬂumwmwmiﬂm AnszRAEAdliAnEINAg
Lﬂ@ﬂuLLﬁaamBQL@uisﬁuLmy@mmuummﬂu IDS Fnwainululssmalng Fewndndnnstiimanaesiiy DS 41wy 23 T
ansiagraaentesdiloalsa Hunter A1uau 26 9e Taaldmaiia direct DNA sequencing uaw restriction fragment length
polymorphism (RFLP) wudan1seinmanaastiv /DS a1uau 11 18a lunnseinwmanaiialud (novel mutation) ﬁﬁuwum;ﬁum‘mﬁﬂw
aulne Farlsznaudng p.RI101C, p.D148V, p.G224A, p.K227E, p.E254X, p.Q310X, p.W337X, p.Y348X, C.440_442delinsTT, p.RAGSP,
and c.720_731delins TTTCAGATGTTCTCCCCAG uananni AnsziRaelfvinnnsaielisfiugnuan iduronate-2 sulfatase 184 wild type
WAL mutant (p R88C, p.D148V, p.G224A, p.Y348X, p.R468P, and p.R468Q) Lﬁ'aﬁwﬁnm activity aesauloduay protein processing
Tumadinziaes COS-7 Fawudnlaidl 1DS activity 1u mutant NNIHA UAY ile 14 human IDS antibody lunnsmsaa protein processing
WU wild type g protem processing 84 IDS ‘vm precursor form (76 kDa) way mature form (55 kDa) @24 mutant 'auj QN
LaNNE precursor form mmu anLdu p.Y348X { truncated form w 50 kDa uﬂﬂmﬂu mutant mmummmmmﬁﬂumewa‘léﬂmmﬂ
Inreainaanuiiizes IDS Tngld human arylsulfatase 1l template wazwud1 mutant daulue] aniiu p.D148V uay p.Y348X Usng
TSR In&y active site (Cys84) LA IS eI sEug NN lEAAn s Aeuuasasnszug protein
processing wazdeualinisanas/lddans IDS activity %ﬁﬂummmm‘tm hunter mu‘f‘ﬁﬂﬁiﬁi"ummﬂuawumnmmﬂuﬁmvﬁmai

ABSTRACT

Mucopolysaccharoidosis Type Il or Hunter syndrome is an inherited X-linked recessive disorder caused by the
deficiency of a IDS gene coding iduronate-2 sulfatase (IDS) which results in the lysosomal accumulation of dermatan sulfate and
heparan sulfate. As this accumulation continues, it interferes with certain cells and organs in the body and leads to a number of
serious symptoms. Although this disease is rare, the number of newborns and children suffering from Hunter syndrome is
significant. We have investigated enzyme changes and characterized /DS mutants in Thailand. Here, we identified the molecular
basis of MPS Il in Thailand from 26 Thai patients with Hunter syndrome. A total of 23 different mutations were identified from
patient blood samples by using direct DNA sequencing and restriction fragment length polymorphism (RFLP). Eleven of these
were novel and first discovered from Thai patients including p.R101C, p.D148V, p.G224A, p.K227E, p.E254X, p.Q310X,
p.W337X, p.Y348X, c.440_442delinsTT, p.R468P, and ¢.720_731delins TTTCAGATGTTCTCCCCAG. In addition, we constructed
the recombinant proteins of wild type and mutants which are severe phenotype (p.R88C, p.D148V, p.G224A, p.Y348X, p.R468P,
and p.R468Q) to study enzyme activity and protein processing in COS-7 cells. All mutants had low or no activity compared to the
wild type. Anti-human IDS was used to study the processing of IDS. The wild type showed both a precursor form (76 kDa) and a
mature form (55 kDa), whereas all mutants revealed only the precursor form except p.Y348X which had a truncated form at 50
kDa. Moreover, all mutants were modeled into the predicted three dimensional models of IDS using human arylsulfatase as a
template. Most of mutants except p.D148V and p.Y348X were located near the active site (Cys84). These results indicate that
these severe mutants may, at least in part, alter the protein processing and consequently lead to a decrease or absence in IDS
activity, causing Hunter disease. This work was supported by Chulabhorn Research Institute, Thailand.
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