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Noi dung

Lysosome - nha may xt& ly rac cla té bao

RGi loan Iwu trir lysosome (LSD) la gi?

Nhan manh b&nh Pompe, bénh Fabry va bénh Gaucher
Tai sao can sang loc so sinh LSD

Céc phwong thirc diéu tri c6 san
Céac bénh LSD trién vong c6 thé trién khai sang loc so sinh

Chién lwgc trong cdng tac sang loc LSD

Nhirng kinh nghiém va két qua tir cac PTN sang loc LSD

Tinh hinh sang loc LSD trén toan cau

Téng két
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Lysosome la gi?

Lysosome la 1 bao quan cta té bao

Bong 4m bao

Ty thé
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Lysosome dworc coi la “nha may xwr ly
rac” cua te bao
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ROILOAN LU TRU’ LYSOSOME (LSD) LA...

- Mét nhém khoang 50 réi loan hiém gap, véi moét ti 1é két hop 1a 1:5,000 tré

- La mét réi loan di truyén

- Ngw®i mang bénh c6 hoat tinh enzyme thap, hoic mat hoat tinh

- Hau hét 1a bat thwong NST thwérng, mot sé lién quan dén NST X (VD: Fabry)

- Pét bién anh hwéng téi mire dé nghiém trong ctia LSD

- C6 thé xuéat hién khi trieéng thanh hodc xuéat hién doét ngdt dan dén tir vong & thai nhi
- Kiéu hinh khéng thé dw doan dwoc tir kiéu gen

* 10 LSD c6 thé diéu trj bang thuoc (s6 khac dwoc diéu tri bang ghép tay), nhwng LSD
trén hé than kinh thi kha nang phuc hoi chirc ning kém

- Céc triéu chirng cé thé bao gom co giat, mat tri nh&, gan lach swng to va réi loan
hinh thanh xwong

Dot bién 1 [ Enzyme khong on dinh 9 Hoat tinh enzyme khong hoan chinh

Yéu dan (khéi phat mudn)

Dot bién 2 =Y Enzyme khong chuyén doi

4 Nghiém trong (tic thi)

= Mét hoat tinh enzyme




Roi loan lwu triv Lysosome la gi?

LSD tac dong lén chirc ndng binh thwéng cua té bao

B16t bien gen anh hwdng téi cdn
bdng ndi mdi cia y=ozome

Thay a6i cdu hinh ciia protein din M6t lwong nhé san phdm cudi dwoc tham thau ra ngoai
dén mat chivc ndng @

[F dong co' chat trong
hezozome, dan dén tdng =0
lweng va thé tich céc

lyso=some

Mét chirc ndng cic bao quan va
cdc chu trinh cia té bao

{vidu: Iwéi ndi chat,mang =inh
chat, Golgi, ty thé va nhén}

\¥ dong san pham chwa dwoc chuyén hoa

|

Kizh hoat dai thyc bao va'hodc hoat ddng
té bao than kinh d&m va phan (ng viém

Gay mat chirc ndng va gay chét té bao Platt F 2017
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Céac LSD dién hinh dé Iam sang loc so sinh

® Bénh réi loan lwu tri¥ glycogen loai Il, con dwoc coi la bénh
Pompe, la mét réi loan chuyén héa lan trén NST thudng
gay tén thuwong céac té bao than kinh va té bao co xwong

Bénh Pompe
1:40,000

trén khap co thé

® Triéu chivng: Tré mém yéu (nhuoc co, yéu co) khé thé, cho
&n kho/ cham phat trién, nhiém trung dwdng hd hap

® ERT, 2006

® La mét bénh di truyén lién quan dén NST X
® Dot bién trén gen GLA dan dén thiéu hut a-Galactosidase.
Va dan dén tich Iy globotriaosylceramide (GL-3)

Bénh Fabry
1:40,000*

@ Triéu chirng: phi dai tim, tiéng théi tim, suy than khong rd
nguyén nhan, dau kiéu Fabry (dau d&c biét & tay va chan),
dau da day, budn nén, nén

® ERT, 2003

@ Mot trong nhirng rdi loan Iwu trir lysosome phé bién nhétt

®loail 23

@ Khong di enzyme glucocerebrosidase (GCase) dé pha v&
céc lién két glucocerebroside trong phan tt lipid, chat béo

Bénh Gaucher
1:57,000

trong co’ thé hoéc té bao

@ Triéu chirng: Gan lach swng to, thwéng xuét hién lic méi
sinh, réi loan chirc ndng gan; bién dang xwong, dau; bién
chirng than kinh nghiém trong

@ ERT, 1991 va SRT, 2002 x>




Bénh MPS-I va bénh Pompe — Ngwei binh thwéong va
ngwi bi anh hwéng

MPS-l (IDUA)  Pompe (GAA)
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Phat hién sé&m la rat quan trong — BENH POMPE

Sbng sot

Loi ich cua sang loc:
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— Sang loc so sinh - NBS
—— Doi chung 1Am sang
—— Nhém chwa dwoc diéu tri truwéc do

Chien YH, et al. J Pediatr. 2015; 166:985-

991
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Liéu phap diéu tri LSD - Két qua thu dwerc tot hon khi
dworc dieu tri som

- Liéu phap thay thé enzyme —
dwa enzyme thiéu hut qua
duwong tinh mach

- Liéu phap giam co chat —
uong cac phan t&r co6 kha
nang giam lwong co chat
dw thira

« Ghép té bao gbc tao mau

 Liéu phap gen

1>

PerkinElmer’




Céc bénh LSD trién vong dé 1am sang loc so’ sinh

Liéu phap diéu tri dwoc

Diéu tri trén 1am sang

Roi loan

NEEUED
Bénh Pompe 1: 40,000 ERT, 2006 GT, pha I/l
Bénh MPS-I 1:100,000 ERT, 2003
Bénh Fabry 1:40,000* ERT, 2003 HSCT, pha I/SRT, phalli
Bénh Gaucher 1:57,000 ERT, 1991/SRT, 2002 GT, phal
Bénh Krabbe 1: 100,000 HSCT ?
Bénh Niemann-Pick A/B 1: 250,000 ERT, phalll
Bénh MPS-II 1:136,000 ERT, 2006 GT, pha l/ll
Bénh MPS-IVA 1: 250,000 ERT, 2014
Bénh MPS-VI 1: 300,000 ERT, 2005
*tré nam

Platt F 2017 j,

PerkinElmer’
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Chién lwoc sang loc LSD

Do trwc tiép hoat tinh enzyme

* Phwong phap do huynh quang va MSMS

Do truc tiép dw lwong enzyme trong lysosome

« B4 s6t cac trworng hop enzyme du lwong Ién nhwng bi bat hoat (Vi du:

10-20% tredng hop MPS-I1)

Binh lwong chi tiéu sinh hoc (biomarker) ctia LSD

» Dinh Ivgng cac chat tich 10y do tiéu hut enzyme lysosome
» Cac chat c6 the khong tich Iy trong vong 1-3 ngay sau sinh
* Dv dinh st dung trong cac xét nghiém thir cap

Giai trinh tw protein trong lysosome

- Dot bién gay bénh chuwa biét
* Qua cham va chi phi cao
« Thiéu kién thirc vé mdi quan hé gitra kiéu gen va kiéu hinh

11
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Dinh Iwgng tryc tiép hoat do enzyme bang phwong phap
khoi pho va do huynh quang

on oH EIZYINE

> . . i Tin hi¢u huynh
* Nhwoc diém cua phwong phap do huynh VO oo L quang
quang la khéng chay dwoc nhiéu chi tiéu " ¢ hién tai khong thé
cung mot luc ghép kénh
B tAt ca cac co chat tao ra cuing

Diéu nay sé gay ra mot sb bat loi khi sb lwong cac
LSD dwgc sang loc ngay cang tang

: : ‘ o quang
« Uu diém ctia MS/MS cd thé chay nhiéu chi i! Y \/TV‘;'

,Ho ENZYMey m&t s&n phdm enzyme huynh

tiéu cung luc va dai twong phan dong cao ' cho
: angd
-~ c da d : n

Co thé dworc phan tich nhiéu enzyme trong mét mau c”au truc nep ken
mau kho p\-\’ep 9
A > (X > , H
» Khong phai tat ca cac enzyme lysosome o
\ Ak : o 17 5 I
déu dworc phan tich bang phwong phap £ St |
huynh quang e | Cochit
. . : gan
Vi du: Tat ca cac co’ chat huynh quang trong bénh Niemann- - wot oot giong voi tu
Pick-A/B déu dan dén két qua am tinh gia vi mot dot bién g o ey
dan dén viéc doc két qué hoat dd enzyme cao hon so voi w) 4 dai chuéi acyl
co chat sphingomyelin tw nhién | béo
Fig. 1. Natural, MS/MS and fluorimetric substrates for ' >
1 2 Niemann-Pick-A/B disease. PerkinElmer




Bai bao ung hé phwong phap MSMS

Clin Chem. 2017 Jul;63(71271-1277. doi: 10.1373/clinchem.2016.269027. Epub 2017 Apr 27.

Mass Spectrometry but Not Fluorimetry Distinguishes Affected and Pseudodeficiency
Patients in Newborn Screening for Pompe Disease.

Liao HC'2 Chan MJ? Yang CF*® Chiang CC? Niu DM2# Huang CK* Gelb MHE.

# Author information

Abstract
BACKGROUND: Deficiency of the lysosomal enzyme acid a-glucosidase (GAA) causes Pompe disease. Newborn screening for

Pompe disease is ongoeing, and improved methods for distinguishing affected patients from those with pseudodeficiency, especially in
the Asian population, would substantially reduce the number of patient referrals for clinical follow-up.

METHODS: We measured the enzymatic activity of GAA in dried blood spots an newborn screening cards (DBS) using a tandem mass
spectrometry (MS/MS) assay. The assay displayed a relatively large analytical range compared to the fluornimetric assay with 4-
methylumbelliferyl-a-glucoside. DBS from newborns confirmed to have infantile-onset Pompe disease (IOPD, n = 11) or late-onset
Pompe disease (LOPD) (n = 12) and those from patients bearing pseudodeficiency alleles with or without Pompe mutations, or Pompe
disease carriers (n = 230) were studied.

RESULTS: With use of the MS/MS GAA assay in DBS, 96% of the pseudodeficiency newboms and all of the Pompe disease carriers
were well separated from the IOPD and LOPD newborns. The fluorimetric assay separated <10% of the pseudodeficiencies from the
IOPD/LOPD group.

CONCLUSIONS: The relatively large analytical range MS/MS GAA assay but not the fluorimetric assay in DBS provides a robust
approach to reduce the number of referrals and should dramatically facilitate newborn screening of Pompe disease.

© 2017 American Association for Clinical Chemistry.

13 Phwong phap MSMS la lya chon cua cac phong thi nghiém A



Nhirng cong bo khac

Contents lists available at ScienceDirect _
) ) and olism |
Molecular Genetics and Metabolism : hl
journal homepage: www.elsevier.com/locate/ymgme SIMD e y‘k._—..;

Pilot study of newborn screening for six lysosomal storage diseases using
Tandem Mass Spectrometry»

Susan Elliott ?, Norman Buroker ¢, Jason ]. Cournoyer °, Anna M. Potier °, Joseph D. Trometer °, Carole Elbin °,
Mack J. Schermer °, Jaana Kantola ¢, Aaron Boyce ?, Frantisek Turecek ¢, Michael H. Gelb ©®", C. Ronald Scott **

2 Department of Pediatrics, University of Washington, Seattle, WA 98195, United States
b perkinElmer, Waltham, MA 02451, United States

© Chemistry, University of Washington, Seattle, WA 98195, United States

9 Binchemistry, University of Washington, Seattle, WA 98195, United States

® PerkinElmer, Turku 20750, Finland

Newborn screening for lysosomal storage disorders by tandem
mass spectrometry in North East Italy

Alberto B. Burlina' - Giulia Polo' - Leonardo Salviati®® - Giovanni Duro® -
Carmela Zizzo” - Andrea Dardis® - Bruno Bembi® - Chiara Cazzorla' - Laura Rubert® -
Roberta Zordan”" « Robert J. Desnick® « Alessandro P. Burlina’
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Kinh nghiém va két qua nghién clru ctia cac
phong thi nghiém trong sang loc LSD
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Tinh hinh sang loc LSD trén toan cau
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Tong két

Coéng tac sang loc so sinh LSD rat thanh cdng bang viéc do trwc tiép hoat do
enxyme trong mau mau kho..

Sang loc so sinh LSD dang dién ra &@ My va mot s6 quoc gia Chau Au va Chau
A. Tai Chau A, Pai Loan dang dan dau va thwc hién sang loc 4 LSD khi
Myozyme dwoc str dung vao nam 2005 (dbi véi diéu tri bénh Pompe duwdi sy
bdi hoan phi cham soc strc khéde tai nwdc nay)

Xet nghiém enzyme MSMS co pham vi phan tich rong hon xet nghiém huynh
quang, dan dén giam so lwong sang loc dwong tinh gid, nhw trong cac nghién
ctru thi diém quy mé lén st dung gia tri nguwéng twong duong.

PerkinEImer NeoLSD™ tuan theo tiéu chuan CE-IVD, san c6 va dwoc st dung
tai nhiéu co s& sang loc so sinh.
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Xin chan thanh cam on!

Grace Chua

Quan Iy san phadm
cham séc strc khde sinh sén

grace.chua@perkinelmer.com
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