Ung dung sinh hoc phan ti
trong bénh than kinh



NOi dung trinh bay

Pre-test
1. So lwgc cac ky thuat sinh hoc phan tw

2. Ung dung ky thuat phan tl trong nghién ctru
va thwe hanh 1am sang bénh Iy than kinh

3. Trién vong va thach thirc

4. Két luan



Discovery
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> Gene identification
» Understanding of disease

mechanism
» Target identification

Screening and optimization

of candidates » Evaluates if new therapy
Cellular disease models is effective in'a larger
Animal models » Focused on monitoring cohort of patients
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IND
Application

Phase 2
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> Company submits » Evaluates if new
Investigational New Drug therapy is effective
(IND)application to FDA in patients

> FDA evaluates quality of
data and determines if
therapy can be tested in
humans



SANGER:

1. So lwoc cac ky thuat EFEEER
sinh hoc phan tw
Giai trinh tw Sanger |
¥
Tiéu chuan vang 0 |
Khao sat tirng gen
Ton thoi gian, chi phi cao khi phan
tich nhiéu gen, gen nhiéu exon Y
DECT




Ky thuat ...

Giai trinh tw thé hé mai

(Next generation seguencing)
Phan tich nhiéu gen,
nhiéu mau cung luc

NUCLEOTIDES
N

TEMPLATE

(single template)

A 4

IARRANGE

DETECT ©

EXTEND TACGATCGACTA

SeTeTeTe]

ANN H\Y

nn B8\

erete

(millions of templates)

¥

ARRANGE

EXTEND

DETECT

RESTORE

Sequence (5'+3) ATGCTAGC
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Whole-genome sequencing
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Bridge PCR

DNA sequencing

Data

AGGTCGTTACGTA :
GACCTACATBAGT analysis
GCATGACAAAGCT

https://doi.org/10.1016/j.mayocp.2016.09.008



https://doi.org/10.1016/j.mayocp.2016.09.008

Ky thuat ...

Phat hién lap/mat doan gen
MLPA (Multiplex Ligation-dependent Probe Amplification)

FISH (Fluorescence in situ hybridization)
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FISH

Probe DNA

MLPA

i

> PCR of ligated probes with tag

Probe ligation

>

Probe hybridisation
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Ky thuat ...

Xac dinh diém da hinh/DB diém d3 biét

1T
—
A o
l Match l Mismatch
1T
— >
: 5 ‘ &
PCR product g ted No PCR product generated




ASO-PCR

Common
[TTTTTTT Reverse Primer
rl: ]
Allele-Specific 11111 | l I
SNP of Interest Forward Primer
v v
s |
— TN
\J \J

Fluorescently r—
Labeled Primer . | I | | I l

Thermocycling
Continues

Complementary /

Tail Sequence




2. Ung dung ky thuat phan tur

trong bénh ly than kinh

Déc diém T Xét nghiém
A — Lay mau —
/' benh gen \
Bé&nh nhan Ch_an d(gan
di truyén




Wng dung ...trong bénh ly than kinh

Pac diém
/ bénh \
. . Chan doan
Benh st

- Triéu chirng LS

- Tién can gia dinh
- CLS: X[\l mau ([CK]‘), EMG/NCV, Hinh anh hoc
- Sinh thiét co/day than kinh (+)

BN yéu + teo co, gidm cam giac tay+chan, dau hiéu bénh Iy than kinh ngoai bién
—> Gia dinh c6 ngwoi nao bénh?



Ung dung ...trong bénh ly than kinh

o . Chéan doan
Bé&nh nh s x : X
- DNA / bach cau (6ng EDTA), nwéc bot, mé

/lam kinh
- DNA bén & nhiét do phong /4°C nhiéu tuan-

thang-nam
- Chi can Iwgng rat nhé
- L4y mau gia dinh




Ung dung ...trong bénh ly than kinh

Xét nghiém
gen

o A Chén doan
Bénh nhan : N
- Trung tam/don vi SHPT di truyen

- Tra ctru trén cac CSDL: Gene Reviews, OMIM,
Neuromuscular Disease website




3. THUC TIEN — KET QUA-

THACH THU

Khao sét Khao sat Khao sat
gen muc tiéu bd gen doan lap

3'UTR En In 5'UTR
CTG repeat CAG repeat GAA repeat CGG repeat
Myotonic dystrophy Huntington Disease, DRPL, Friedreich ataxia Fragile X syndrome
SCAS SCAI, SCA2, SCA3, SCA6 SCAL2

SCA7, SCA17, SMBA
Synpolydactyly II
Cleidocranial dysplasia 3' UTR- 3' Untranslated region

HFGS, XLMR, OPMD
5' UTR- 5' untranslated region

En- Exon (n numbers of exon)

In- Intron (n number of intron)




Duchenne’s Muscular Dystrophy
> r Sex-linked Mother Only males affected,
recessive normal, Q m Father but females may be
inheritance carrier normal carriers
™ L] T
.\ d’i O’IJ__] O'i 9@ d’i
2 yrs old, 5 yrs old, 8 yrs old, 10 yrs old, 15 yrs old,
affected normal affected normal; affected
B may or

may not
be carrier o
.
< 1
£
/

Loan dwong co Duchene
Protein dystrophin
DT lién két NST X
Mat doan dystrophin >
mat chirc nang - thoai hoa co’
Chan doan: Tudi KP, phan
bo yéu co, dac diem DT, 1

Minimal or no symptoms

V'é B~ ] ; 8\
1 TA Severe crippling
CK, EMG, sinh thiét co Weaknoss, especialy o aatommtes and contracures
1 ! ; , pelvic girdle muscles;
Progression with age

&

marked lordosis,
enlarged calves \
ey | /

Calf muscles usually
but not always
enlarged

Lordosis disappears
@ when child sits




Duchene muscular dystrophy DMD -

dystrophin

(*) : dat tién, co thé 1ay mau mau / nwéc bot
(**) : chan doan khong rd, xét nghiém di truyén am tinh



Quan Iy diéu tri

Tién luong

Tw van di truyén

Ho tro

Respiratory function should be
assessed annually after diagnosisand
every 6 months after loss of
ambulation. Respiratory support
includes the use of mechanically
assisted coughing and, at later stages
of disease, mechanical ventilation.

Cardiac function should be evaluated
annually after diagnosis. Angiotensin-
converting-enzyme inhibitors and
beta-blockers are used for treatment
of dilated cardiomyopathy in DMD.

Mutation-specific therapies approved
for DMD include ataluren (a small
molecule targeting nonsense
mutations) in Europe and antisense
oligonucleotide therapy for out-of-

frame mutations in the USA and Japan.

doi: 10.1038/s41572-021-00255-4" Article citation ID: (2021) 7:14

Glucocorticoid treatment can delay
loss of ambulation and respiratory
defects, the need for scoliosis
surgery and cardiomyopathy onset,
and should be prescribed to all
patients with DMD from childhood.

/'
\ @

Muscle contractures and scoliosis can
require physiotherapy and orthoses.
Surgery may be required in those with
severe scoliosis.

Gastrointestinal management of DMD
includes nutritional advice, osmotic
laxatives and percutaneous
endoscopic gastronomy tube use.
Management of urological symptoms
requires pharmacological therapy.




DMD - gene therapy

Healthy | DMD High-throughput assays hCeIIuIardynamics
& - M\ & drug screens - |
~  —| -
%

Single-cell profiling 3D Cultures

Patient-derived or

/
CRISPR editediPSCsj Cardiomyocytes / e

. /\ - F{roteomics
Skeletal myocytes ]
| * =]

Other celltypes Targeted therapies =
lntSIths"from for DMD Multi-omics &
stem cells .

- ) . phenotypic
and animal / R '\D scrteye':ls
/ et
models / KRN
/ o ..."'"
© ' i ) :’:::::}.

Al tools and network analysis used to identify novel targets and pathways\"
https://doi.org/10.3389/fcvm.2022.851491



https://doi.org/10.3389/fcvm.2022.851491

3.2. Gene panels

Genome-wide analysis sequencing - GWAS

/ "*'-3‘
BN n(r, 16tu0|i ﬁ L rq
Kr‘ll':c:nc;o’ ngon Chlk‘\’w w "»\'

ey Jm - v O -

Mat cdm giac khéng ddi xirng
Tién trién dan, chan > tay

Tién can: chay nhay khé, dé té (27 thang tudi), phau thuat gan got
(8 tudi)

EMG: Mat dap &rng van ddng, cdm giac trén tat ca cac day TK
duoc khao sét, ¢ hién twong mat phan bd va tai phan bd TK



CMT

Hai em rudt cé dac diém bénh twong tu
Khao séat dan truyén TK nguwdi than:
Ba, me: khdng ghi nhan bat thwéng

Em trai: day TK gilra va tru 2 bén c6 MCV binh thuong,
CMAP giam, SNAP mat

=) Bénh TKNB di truy&n, tén thwong soi truc

Giai trinh tw Sanger (MPZ, GJB1, MFN2, NEFL, PMP22, GDAP1)



GDAP1 c.667 _671dup (p.GIn224Hisfs*37)

TCTTGGATCAGGTTGAAACTGAATTGCAAAGAAGAAAT

TATCAGATCAGAATTAAATTGCATTGCAAAGAAGAAAT

i AR A

c.667_671dupTTGCA / WT
(p-GIn224Hisfs%37)

c.667_671dupTTGCA\

/ ¢.667_671dupTTGCA

CTGAATTGCA AAGAAGAAATGAAGA CTGAATTGCA
CTGAATTGCATTGCAAAGAAGAAATGAAGA

ol st AN Aot AAAD

CTGAATTGCATTGCAAAGAAGAAATGAAGA

sl WA AMMAR AR

c.667_671dupTTGCA
/ ¢.667_671dupTTGCA

TCTTGGATCAGGTTGAAACTGAATTGCAAAGAAGAAAT

TATCAGATCAGAAT TAAAT TGCATTGCAAAGAAGAAAT

L AL ANl A

c.667_671dupTTGCA / WT
(p-GIn224Hisfs%37)

c.667_671dupTTGCA
/ ¢.667_671dupTTGCA

AAGAAGAAATGAAGA CTGAATTGCA AAGAAGAAATGAAGA

CTGAATTGCATTGCAAAGAAGAAATGAAGA

AR AN oA

PB GDAP1 hiém gap & ngwdi Chau A

PB gay “cat cut” protein, mat chirc ndng = tén thuwong soi truc



BENH LY CHARCOT-MARIE-TOOTH
(CMT)

Bénh Iy than PN ,

kinh di truydn | Tansuatmac ¥ Tubi khdi phat .

phd bién nhat || bénhthay doi | tré nho - thieu Tien can
theo chung toc nién gia dinh

Chan doan
phan to Liéu phap gen




Phan loai CMT

DT troi NST thwong
Yéu co chi dwoi
Mat cam giac

Tién trién cham

DT troi NST thwong
Tién trién cham

DT lan NST thwong
Khéi phat som
Tién trién nhanh

DT lién két
NST gid¢i tinh



Di truyén phan tir CMT

CMT1 HMN b

e - h
DYNCIHI,
BICD2, REEP1, HQ HSN CMT2 SIGMARL, VRK]\

17p, LITAF, EGR2,
FBLNS, PMP22, PMP2

SLC5A7, FBXO38, SETX, ’é[g"ifgff'
_DCTN1,7q34, WARS, — T

NEFL, MYH14

| MPZ, GJB1,
\YARS, INF2, DRP2Z,
NEFH, KIF5A, \Xq27.1, DNM2,
ATP1A1, VCP \GNB4
TFG, DHTKD1, \,
TUBB3, NAGLU,\,
DCAF8,DGAT2,\
PDK3 \

Q [TRIMZ, |\ GDAP1,

MCM3AP,
SLC25A46,

CLTCL1, CCTs5,

PLEKHG5 FLVCR1, NGF

HSPB1. TRPV4,
GARS, BSCLZ,
AARS, HARS,

IGHMBP2
\CHCHD10 )

CMT thé di truyén troi CMT thé di truyén lan

Pipis, M., Rossor, A. M., Laura, M., & Reilly, M. M. (2019). Next-generation sequencing in Charcot—Marie—Tooth disease:
opportunities and challenges. Nature Reviews Neurology.
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D D@ D DT | D DI DX

INSTITUTION

Pharnext
MedDay Pharmaceuticals

Myotherix

Inflectis

CKD Pharmaceuticals

Recursion Pharmaceuticals

Addex Therapuetics

Stealth BioTherapeutics

Mitochondria in Motion /
Washington University

Regenacy Pharmaceuticals

Sanofi-Genzyme

Augustine Therapeutics

Acurastem

Cellatoz Therapeutics

Sarepta /
Nationwide Children’s

lonis
Toolgen
Passage Bio
Neurogene

DTx Pharma

Shift Pharmaceuticals

NAME

PXT3003
MD1003
MP-188

IFB-088

CKD-510

Drug Screen

GABAB Activator

SBT-259

Mifofusin Activator

Ricolinostat (ACY-1215)

Drug Screen

HDACG6 Inhibitor

Drug Screen

CLZ-2002

SCAAVLIMCK-NTF3

Gene Knockdown
(antisense oligonucleotide)

Gene Editing

Gene Replacement (viral)

Gene Replacement (viral)
Gene Knockdown
(antisense oligonucleotide)

Gene Knockdown
(antisense oligonucleotide)

CLINICAL PHASE

CMTTYPE DISCOVERY PRECLINICAL 7 = 3 APPROVED
- =
il
1A
1A &B
2
Undisclosed
e oy CMT
Research
Foundation

c}ﬁ Small Molecule

N
=

2D & F
¥ Gene Therapy

e
>

N
>

1A

1A

1A

1A

N
>

n

4J

1A

1A




Pac diém

di truyén

Bénh nhan CMT Viét Nam

Kiéu gen —

Kiéu hinh

Tho
nghiém
lam sang

2020-2022

55% (duplication)

1 PMP22 1 — 2.5% (point
mut.)
8.5 %CMT
: MPZ 10-12% CMT1
3 EGR2 -
4 NEFL -
5 MFN2 21% CMT soi truc
6 GDAP1 11.5%
7 GARS
8 MTMR2 < 1%
9 GJB1 10-15%
10 RAB7A < 1%
SIMPLE/

11

LITAF

0.6-1.2% CMT1




Dic diém lam sang
va dién co ky

Total Denvrelinated Axonal CMWMT
(IN=31) ChIT (IN=16) (IN=15)
CHARACTERISTICS AND SYMPTOMS
Gender
Miale 19 10 Q
Female 12 6 G
Age of onset (vears)
0-=6 10 4 G
G-=16 13 4] 7
16 - = 40 il ] 0
40 - = ad 2 0 2
Motor difficulty 25 11 14
CLINICAT EXAMINATION
F.educed distal muscle strength
Upper limbs 24 12 12
Lower limbs 30 16 14
Distal atrophyy
Upper limbs 18 3 10
Lower limbs 26 14 12
Joint deformity
Four limbs o 4 5
Legs 25 0 15
Pes cavus 23 13 10
Sensory impairment
Upper limbs 19 B 11
Lower limbs 24 12 12
Areflexia
Upper limbs 25 12 13
Lower limbs 27 13 14
ELECTROAMYOGCRAPHY EXAMINATION
Miagnosis based on nerve conduction velocity
Demyvelinating 15 16 0
Axonal 12 0 12
Intermediate 3 0 3
WNCW asvmmetrical 12 ] T

Trung-Hieu Nguyen-Le, Minh Duc Do et al (2022). “Genotype—phenotype characteristics of Viethamese patients diagnosed with
Charcot—Marie—Tooth disease”




Pac diém di truyén phan tir CMT

Genetic Phenot
aberrations AD:\WIFN2,/5DAP1, LRSAM1, KIF5A, MME,
KIF1B, MIARS, MORC2, NEFH, VCP, TFG,
— DHTKD1, TUBB3, NAGLU, DCAF8, DGAT2,
PMP22 RAB7A, TTR, ATP1A1
duplication CAM XL: PDK3, PRPS1, AIFM1
CMT AR: HSJ1/DNAJB2, PNKP, TRIM2, SPG11, MME,
C;:'-d'[ LMNA, MCM3AP, SLC25A46, SCO2, MED25,
- GAN, SACS, MPV17, LRSAM1, MFN2, C120rf65
PMIP22
c.281delG CM1 Axonal CMT
(p. G94Afs*17) CM
CMIT AD. NEFL, |/PZ, GJB1, YARS,
— = — - INF2 22202, DNM2, GNB4 AD: HSPB8, HSPB1, GARS,
MNEMN2 c 280C=T XL: GJBI, i MTX3 AARS, HARS, BSCL2, TRPV4,
(p. R94TW) CM AR: GunP1, COX6A1, KARS, CHCHD10
CN PLEKHGS, SORD AR: HINT1, IGHMBP2,
C;:'-.rI T PLEKHGS5, SORD
NEFL c. 640C=A 5 i Hereditary motor
(p P22T) CM emyelinating CMT neuropathy
ChI ;
CMT AD: [“MP22)/LITAF, EGR2, FBLNS, PMP2 AD: HSPB3, FBXO38, REEP1,
GIBE1 c.43C=T AR: SH51C2, EGR2, MTMR2, NDGR, SLC5A7, DCTN1, DYNC1H1,
- - BICD2, WARS, SETX, MYH14
o R15W CM1 SBF2, SBF1, CTDP1, SURF1, FGD4, g > 2
P ) . FIG4, HK1, PRX, CNTNAP1, NEFL XL: ATP7A
CM AR: SIGMAR1
ChI
Unidentifiable
CH1 _
CHWIT2 g
CMNT-1 3

Trung-Hieu Nguyen-Le, Minh Duc Do et al (2022).



PMP22 (c.281delG, p.94Afs*17)

Clinical diagnosis
Inheritance pattern
Sex

Current age (years)
Age at onset (years)
Motor impairment
Joint deformity
Deep tendon reflex
Sensory disturbance
Cranial nerve involvement
Gait disturbance
Spine

Motor nerve conduction
(median or ulnar)

C25
PMP22:

. 281dellr, pOYdAdel™]17

O

Our patient (C25)
CMT2*
Sporadic
Female

11

2

Moderate, distal
Yes

Absent

Reduced

No

No

Normal

Not measurable

e

Niedrist et al. (2009)
CMT1

Sporadic

Male

20

1

Severe, distal

Yes, pes cavus
Absent

Absent

No

Yes

Progressive scoliosis

Not measurable

Boerkoel et al. (2002)

Dejerine-Sottas syndrome

Sporadic
Female

27

4

Severe, distal
Yes, pes cavus
Absent
Absent

Yes

Yes

Thoracic scoliosis

4.4 m/s

lonasescu et al. (1997)
CMT1

N/A

Male

27

1

Severe, distal
N/A

Absent
Absent

Yes

Yes

N/A

15-25 m/s, respectively

Xac dinh chan doan CMT1E

Trung-Hieu Nguyen-Le, Minh Duc Do et al (2022).

30



c.280C=T, p. Arg94Trp

Phan tich pha hé

C7
MEN2:

C18
NEFL:
c.64C=A p.Pro22Thr

C24
GJE1:
c43C=T, p Argl>Trp

c.

281delG. p.G94Adel*17

D

O O

C25

C31
PMP22 dup

PMP22:

Trung-Hieu Nguyen-Le, Minh Duc Do et al (2022).
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Peé xuat hwéng tiep can

khao sat di truyéen CMT

Rearrangement

detected
Diagnosis 4—(

Probe | Targeted genes

PO33 | PMP22

P143 | MFN2, MPZ

P406 | RAB7A, GARS

P405 | MPZ, GJB1

P353 | GDAP1, MTMR2, EGR2

Clincal symptoms and
Nerve conduction studies

MLPA — P033 ‘ .,77::.;:1::::7?.::::7;::::;;;::7?.;;.,:t,;fliiji;::;::;gi3::tf.;;r7::::,-_;-_.:;::v-
~
CMT4
CMT2 other .
CMT2A-MFN
>’CMT1A-PMP22
CMT1 other
-
CMTX1-GJB1

CMT1B-MPZ



Rearrangement
detected

Diagnosis 4—(

Probe | Targeted genes

PO33 | PMP22

P143 | MFN2, MPZ

P406 | RAB7A, GARS

P405 | MPZ, GJB1

P353 | GDAP1, MTMR2, EGR2

Clincal symptoms and
Nerve conduction studies

CMT1 | cMT2 |
l l Rearrangement
detected
MLPA-P033 | MLPA - P143, P406 ——————| Diagnosis |

Mo rearrangement detected

MLPA - P405, P353 |

No rearrangement detected Rearrangement detected

NGS | | Diagnosiﬂ - N2
PMP22 MPZ MFN2
MTMRZ2 GJB1 RAB7A
EGR2  GDAP1 GaRs
NEFL

Trung-Hieu Nguyen-Le, Minh Duc Do et al (2022).



Liéu phap gene

CMIA

Gene editin g Charcot-Marie-Tooth Association
g ene rep | acement TREATMENT DRIVEN & COMMUNITY POWERED

) Gene therapy delivery
VIRUS VECTOR VIRUS VECTOR
cAs S _:HAI WITH HEALTHY GENE

SEGMENT

HEALTHY GEME
INJECTED INTO CELLS

s

1111Tre1]

>

Contains all of the | Sejentists use the Cazd enzyme | Scientists insert a segment
information in the | to cut out a specific segment of DMA that corrects the
human genome. of DA, mutation {e.q. vision gene),

wll




Panel gene testing — Parkinson’s disease

Arvid Carlsson kham pha duoc
chirc nang dopamine trong nao

g

i Jean-Martin Charcot
i dat tén cho chirng do
i 1a bénh Parkinson

1960

Cotzias va céng s bao cao
két qua diéu tri quy mé I1én

dau tién vai liéu lvong Ion

L-Dopa duwéng ubng

s 2
," .
S

Chét déi khang dopamine

NG Iwc dau tién trong liéu
phap dua trén té bao thai
nhi cho bénh nhan PD '

; 899 1912 1919 - 1961 1967 1970’s 1983
o & e o o @ e oo o :

Hornykiewicz |
chirng minh réng !
co sy giam hoéa
chét dopamine
trong n&o bénh

Hoehn & Yahr
xuat ban
thang do dau
tién dé danh

nhan PD gi4 tién trién
James Parkinson xuét ban Tretiakoff, |An dau e
mét bai tiéu luan vé chirng chirng minh ring
liét rung chat den c6 lién
quan dén PD
-

Frederic Lewy lan dau mé ta
cac vui ndi bao trong nao bi
anh hudng bdi PD

L-Dopa |a phuong
phap diéu tri PD
hiéu qua dau tién

N\ 7
Edouard Brissaud cho rdng SNs
c6 thé 1a vi tri bi anh huéng
trong bénh ly PD

Kham pha nhirng i
thé cua viéc thém cac
bd kich thich AADC
vao L-Dopa
(carbidopa hoac

benserazide) g' ; @
QA

MPTP gay ra
bénh pakinson

https://doi.org/10.3389/fnana.2018.001s3



https://doi.org/10.3389/fnana.2018.00113

Giai doan thu nghigm lam sang
d5u tién cho ligu phap mién
dich trong PD

o
Ly

Mghién cuu thi diém vé

Si khac nhau clia cac

Heiko Braak va chng s\ d& xudt mit

giai doan bénh ly cho PD

Gene DJI & ién quan
dén thé PD khdi phat

sif 13p doan cla gene

Ligu phap kich thich ndo séu /
(DBS) cho nhén dudi ddi trd |
thanh liéu phap diéu tr] hidu

, ) SNCA gay PD qua PD /
phiu thugt cit bo dugi  ©Nung alpha-synuclein & @ i
a5 thi m{:}[ bén bing bigu hién su khéc nhau 4 y J
song sieu am hdi ty co ":Ea ngl_:mn gﬂf va }fha Ira
hurdng din MR nang gay ra benh Iy 5 ;
i 2016 | | 2009 2008 2007 2004 1997 {1990 P
_____ O Ry & i i & i L O I A"
2018 2015 2012 i ; ; 2003 1995 | |
VisinhvatdUgng ruot i ittt idisa i i i PINK1 va LRRK2 ¢ lién quan !
inh hudng dén PD IR NN NI TR d&n PD khdi phétsc’rm : !

SNCA, MAPT, LRRKZ |a
nhifng genae nguy oo cho
PO vo can

Gl y dau tibn vé suy

Dt bién GBA dugc xdc dinh
nhw mét yéu t& nguy co cla PD

Alpha synuclein - gane

truyén alpha synuclein _

tr té bao naysang t€ Sy ra ddi clia thang

bao khéc diém UPDRS bdi té
chirc MDS

dau tién giy PD va

protein cla ndtaora '
duwge xac dinh 12 thanh
phin chinh trong thé ;

Lewy

! a0 ngwge dugce bénh Parkinson thuc
| Inghiém do ton thiang nhin dwdi 461
i Phat hign sy gidm rd rét

i phire hap | ndo bé cla

' bénh nhén PD

Del Rey NL-G,, et al. Frontiers in Neuroanatomy (2078)
https://doi.org/10.3389/fhana.2018.001k3
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Moi lién hé giira yeu to di truyén va méi trwdng

trong bénh Parkinson

Environment

Medications,
e.g., «, adrenergic
receptor antagonists

Physical
activity and

Causative smoking

mutations

Epigenetic
factors

Risk Pesticides
variants and solvents

Ngudn: Kieburtz, 2021



Parkinson’s disease

Tinh tham Hién twong sao hinh
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Tinh thém

Cherian A, Divya KP. Genetics of Parkinson’s disease. Acta Neurol Belg.

Klein C, Westenberger A. Genetics of Parkinson's Disease. Cold Spring Harb Perspect Med.
2020;120(6):1297-1305. doi:10.1007/s13760-020-01473-5

2012;2(1):a008888. doi:10.1101/cshperspect.a008888
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Bang 20 gene khao sat

Tén gen | P9€ diém Dot bién Thé Tan
Tén gen Bac diém D6t bién Thé Tén J di truyén ' bénh | suét
g di truyén ' bénh suat o
iém,
PRKN Lan , EOPD | 10-20%
SNCA Troi piém EOPD Hiém mat exon
Diém,
V6 nghia PINK1 Lan ) EOPD | 1-9%
LRRK2 Troi ’ LOPD 1-2% mat exon
sai nghia 2
biém,
DJ-1 Lan , EOPD | 1-2%
HTRA2 Troi Diém LOPD 1,5% mat exon
Diém,
VPS35 Tréi Diém LOPD | 0,115% | |ATP13A2 Lan | déo, mat, | EOPD | 1%
chén
UCHL1 Troi Piém Egig"‘ 1,5% FBXO7 L&n piém | EOPD | Hiém
EIE4G1 Troi Didm LOPD <1% PLA2G6 Lan Piém EOPD 1%
SYNJ1 Lan pidm | EOPD
DNAJC13 Troi Didm LOPD
DNAJC6 Lan pidm | EOPD | 2%
CHCHD2 Troi Piém LOPD . X
VPS13C Lan Piém LOPD
A Léch EOPD/ | 4 0,
GBAl Troi LOPD ~ 70 MAPT : Didm LOPD

khung, mét
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N=5
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Pong hop
Di hop

Di hop
Di hop

LRRK2 Déng hop

PRKN

PINK1

Pong hop
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Mat doan exon 5

Mat doan exon 3

Lé,p doan exon 6
Mat doan exon 2

Mét doan exon 49
Mat doan exon 4
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BN PD
N =208

A A

Phan loai so’ bo v&i
Basespace

Pathogenic/Likely
pathogenic

A A

A A

Benign/Likely
benign

- Ddi chiéu phu hop
Clinvar va HGMD
- Ap dung cac tiéu
chuan cia ACMG

A A

A 4

Variant of Uncertain
Significance

- Ddi chiéu phu hop
Clinvar va HGMD
- Tan suat trong dan
s021%

- Vi tri

- Bién d&i acid amin/vung truot cta intron

- D6i chiéu phu hop Clinvar
- Chwa dugrc phan loai
- Tan suat trong dansé < 1%

- Dw doan bang cac phan mém in silico




i 2 R . Kieu di Phan loai Phian
Gene Bien the dbSNP truy in ACMGC nhém
LRRE? R1628P rs33949390 Trdi P52, P54 R
LRRE? P755L rs34410987 Trdi P54 R
GBAl L483P rs421016 Tréi PP.1.PP4 R
GEBAl c.115+1G=A |[rs104886460 Trdi PV51, PP2 R
GBAl A455P rs363060 Trdi PP2, PP4 R
GEBAl BR502H rs80356772 Trdi PP2, PP4 R
GBAl BR535H rs80356773 Tréi PPI, PP4 R
MAPT N3S6K rs63750756 Trdi P53, P54 P
I'P535 D620N rs1 88286943 Trdi P53 P54 P
PL42Go | ASOT rs1215908685 Lan PMI1, PM3 LP




BN PD
N = 208

| MLPA + NGS
ACMG, ClinVar

EOPD
N=83

P/LP/R

P/ILP/R P/LP/R
0 -
18 (21.67%) 33 (15.9%) 15 (12%)
VUS VUS VUS
19 (22.89%) 47 (22.6%) 28 (22.4%)
UN UN UN

46 (55.44%) 128 (61.5%) 82 (65.6%)



POT BIEN LRRK2

Lo EUEE e e LRRK2: chiém 10 — 15% dot bién caa PD

Fiee 2¥ ¢ 7 <R1628P (13/208 - 6,25%)
______ ; ENRE » Dongxiao Liang va cs., 2018 (): 32/721 bénh nhan - 4,45%
Vi  mmmmm G (Trung Quéc).

. G2385R (2/208 - 0,96 %).

» R.S.Pullman va cs., 2018 @: 62/721 bénh nhédn — 8,58%.
V G2019S (Trung Quéc)

» Singapore (5,92%), Pai Loan (9,7%) 3.
G2385R gapore (592%) (9.7%)

« P755L (3/208 — 1,44%).

» Eng-King Tan va cs., 2008 ¥ : 4/204 — 2% (Trung Quéc).

» Hiroyuki Tomiyama va cs., 2008 ®) :1,2% (Nhat Ban).

V R1628P



POT BIEN LRRK2 (urpubisheddos

Pac diém lam sang cua bénh nhan mang bién thé gene LRRK2

T. Pulkes J. Cai A.Bouhouche | C. Wang . - Y. Zheng AOrr- |.Mata
s .8 s 12 — » 14 | Kaiyrzhano s 16 | Urtreger s 17
va cs. va cs. va cs. va cs. . 15 | vacs. N va cs.
V va Cs. vacs
Nam 2014 2013 2017 2014 2020 2015 2007 2011
Tuoi khoi
. 56,0 + 52,15 57,96 55,06 55,51 56,9
pha;‘l;r:"g 130 | 2201071 (h-0027) | p<0001 | (p=001) | (p=0,07) | (p=0,13) o2
Dan So Trun Trun My
nghién Thai Lan | Trung Quéc Ma RGc ng Kazakhstan ng Do Thai Y
. Quoc Quéc Latinh
clru
Bién thé R1628P R1628P LRRK2 LRRK2 LRRK2 LRRK2 G2019S LRRK2




POT BIEN LRRK2 (pubished sete

Pac diém lam sang cua bénh nhan mang bién thé gene LRRK2

Téng (n=153) EOPD (n=55) LOPD (n=98)
R(:é?g;’ Khong® p R(1n6=29£;P Khong® p R(1n6=245;P Khong® p
RO 4022+ | %49+ [ o005 [ 15520 | 9417 | oo | %307 | 9857 | 0
bibenh | 447 | a2 | 9% | Gas | o | 00| Yoo | 5 | 008
Haugarvoll K. va cs., 2009( : » DOt bién LRRK2 lién quan LOPD.

» R1628P thuong khong lién quan dén nguy co EOPD.

208 BN PD, 140 BN khéng mang DB trén bang
gene khao sat (*) Khéng: Khéng mang dét bién (1) Student (2) Mann-Whitney



POT BIEN LRRK2 (pubished sete

Pac diém lam sang caa bénh nhan mang bién thé trén gene LRRK2

biém MDS - UPDRS

Tong (153) EOPD (55) LOPD (98)
R1628P | Khong® p R1628P | Khong® p R1628P | Khong®™ p
_ 6,54 + 7,98 + 4,67+ | 7,98+ 10,75 +
Phan | 0,30 0,02(M 798 + 5,06 | 0,280
477 495 3,12 4,78 5,56
N 9,85+ 10,09 + 580+ | 1067+ 18,75 +
Phan I 0410 0,01@ 981+6,31| 010
8,88 6,12 2.80 5,75 11,90
N 27 + 29,91 + 2011+ | 31,39+ 4250+ | 29,18+
Phan Il 0,31M 0,02 0,11M
15,44 13,76 7.41 13,20 18,57 14,04
N 246 + 1,97 + 1,22 + 283+ 5,25 +
Phan IV 0,610 0,170 1,55+ 2,84 | 0,040
3,53 3,04 211 3,29 4,79
208 BN PD, 140 BN khong mang DB trén (*) Khéng: Khéng mang dét bién (1) Mann-Whitney — (2) Student

bang gene khao sat
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POT BIEN LRRK2 (pubished sete

Pac diém lam sang cua bénh nhan mang bién thé gene LRRK2

. Jiangping Cai N. Fatma Chaodong
AT EITE; va cs.12 vacs.”® Wang va cs.’
Nam 2023 2013 2014 2014
Piém MDS - 6,94/9,85/27/ 286/191/228/ |-/1117/27,47/ i
UPDRS 2,46 2,76 1,31 1979972253/
Bién thé R1628P R1628P G2019S G2019S
Dan s6 Viét Nam Trung Quéc Tunisia Trung Quéc
o Li Shu va cs., 201802 : khéng c6 su khac

o Tuy khéi phat sém hon nhung céc van
dé vé VD it hon so véi phan nhém khong
mang dot bién.

biét gitra c6 va khong c6 dot bién
« Fatma Nabli va cs., 201403 :
» Phan |, 11, lll: khong c6 su khac biét.

» Phan IV: c6 su khac biét (p=0,003).




3.3. Khao sat doan lap



Benh Huntington

Huntington’s Disease

3\ 35 ormore
CAG repeats

i
S
\
9,
{ \

\‘:\ :
[,

Expanded
polyQ region

Chromosome 4

30000e0%%, 0%

Neuron Atrophy of basal ganglia,
Mutated.  Mitated degeneration enlargement of lateral ventricles
HTT gene hHtt protein

DT tr6i NST thuwong.
Mua giat, RL tdm than, giam nhan thirc




Moi lién quan giira chiéu dai doan lap va

tuoi khéi phat

CAGCAGCAGCAGCAGCAGCAGCAGCAGCAGCAGCAGCAGCAGCAGCAGCAGCAGCAGCAGCAGCAGCAGCAGCAG
CAGCAGCAGCAGCAGCAGCAGCAGCAGCAGCAGCAGCAGCAGCAGCAGCAG

Huntington’s disease

CAGCAGCAGCAGCAGCAGCAGCAGCAGCAGCAGCAGCAGCAGCAGCAGCAG Normal

—1

1st exon

L]

]
]
2

intron

Huntingtin gene



Moi lién quan giira chiéu dai doan lap va

tuoi khéi phat

100 S
* HD chromosome X Normal chromosome
R 80| ‘
e
p .
e | : . . ° |
a o0 . "e . 3 |
t
. ] ‘
. it 1
U 40 | ‘e ' |
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[
) t ' H& W % Y,
S 20 X 7‘
O | — | e — —
0 20 40 60 80

Age of Onset (years)



Phan tich doan lap bang PCR
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Huntington — diéu tri

o

Overview of cur= :
The production of faulty proteins can be blocked by silencing the mutant gene

A :0’- ,"\
Genetic ma 7 7 3

DNA coding for short interfering 27 S\ NS\
. \‘ s RNA (siRNA) is added to genome
larget

Mnochoncriavl function NUCLEUS
and biogenesis -
Dep

|nhibition of

aragevon Funct S ANA joins with proteins to ' W

spmform silencing complex

BDNF levels v

modulation :
The silencing complex binds to /W/\/

Synaptic modulation RNA copies of the faulty gene
and destroys them

Dopamine and glutam - - 3
RNA copies of normal gene are

left untouched



Huntington — diéu tri

Overview of current clinical trials for Huntington’s disease

Mitochondrial function
and biogenesis

Inhibition of
aggregation

BDNF levels
modulation

Synaptic modulation

Dopan

Genetic modulatio

Depression

Functional
speech

Dysphagia

line and glutamate modulation

Irritability

Signs and
Symptoms

Sleep
disturbance

7

-

Antibody therapy

Impulsivity

Stem cells

Brain stimulation and

surgical approaches
Chorea

Motor
function

Physical activity

Dietary
supplement

o9

»
Madatonin

-



%,1/"%‘ Thach thuoc

GWAS co6 thé phat hién tinh co& cac dot bién
khéng nam trong muc tiéu khao sét
Co thé lién quan dén van dé chan doan, diéu
tri (BB ung thw vu, ung thw dai trang ...)
ACMG cong bo danh sach 56 gen néu ghi
nhan BB can dwoc thdng tin cho BN (2-3%
treo'ng hop)



KET LUAN

Khao sat di truyén
ngay cang phat trién manh mé, dwoc st dung
nhw 1 céng cu chan doan
Cho phép chan doan toan dién cac bénh ly
than kinh di truyén = quan trong trong quan 1y,
diéu tri BN
Chan doan / Phat hién s&m nén dac biét can trong
Phat hién ngau nhién: can co chién lwvoc theo
doi, tw van phu hop
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