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ABSTRACT

Phenylketonuria (PKU) is an autosomal recessive disorder caused by the PAH gene located on
chromosome 12. The disease is characterized by a defect in the enzyme phenylalanine hydroxylase
(PAH), causing elevated levels of phenylalanine (Phe) in the blood and subsequently leading to
neurotoxicity and mental disability. The world prevalence of PKU was about 1 in 10,000 - 20,000
newborns, still, data about PKU carriers and the disease-associated variant spectra in Vietnamese
people is minimal. The advent of Next Generation Sequencing (NGS) allows the simultaneous
detection of multiple genetic variants, including novel variants in numerous patients within a single
test, substantially reducing the testing cost. Objectives: Our study aimed to screen the carrier
frequency of the PAH gene and uncover variant spectra of this disease in Vietnamese women.
Methods: 2937 women who came for a prenatal routine healthcare check at the Center of Clinical
Genetics and Genomics - Ha Noi Medical University Hospital and Gene Solutions were screened
for disease-associated variants of the PAH gene employing NGS. Results: Of 2937 participants,
70 women were carriers (2.4%), and 12 different disease-associated variants were detected: R408Q
(1/2937), V388M (2/2937), P314T (2/2937), E280K (1/2937), R241fs (1/2937), R241C (1/2937),
Y206* (1/2937), Y204C (1/2937), Q172H (56/2937), H170Q (2/2937), R111* (1/2937), L41F
(1/2937). Q172H was predominant in our study. There are two rare variants that allele frequency
has not been reported in ClinVar and Ensemble: L41F va R241fs. Conclusion: The data from our
research will inform policymakers in constructing cost-effective genetic metabolic carrier screening
programs.
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TOM TAT

Bénh phenylxeton niéu (PKU) 14 r6i loan di truyén 13n trén nhidm sic thé sb 12, dic trung boi khiém
khuyét enzyme phenylalanine hydroxylase (PAH) lam ndng d6 phenylalanin (Phe) ting cao trong
mau, gay doc hé than kinh va khuyét tat tri tué. Ti 1& hién mac PKU trén thé giéi khoang 1/10.000
- 20.000 tré so sinh, tuy nhién ti 1& nguoi lanh mang gen bénh PKU va phd bién thé gay bénh trén
nguodi Viét Nam con rat han hiru. Hién nay, ki thuat giai trinh tu thé hé moi (NGS) cho phép thuc hién
giai trinh ty hang triéu phan tir ADN ciia nhiéu bénh nhén trong mot phan g, nho vy nang cao hiéu
sudt, ning suat , hiéu qua vé chi phi va thoi gian. Mue tiéu: M6 ta thyc trang ngudi lanh mang gen va
phd bién thé gay bénh PKU. Phwong phap: 2937 phu nit dén kham sirc khoe tai Trung tim Di truyén
lam sang va H¢ gen - Bénh vién Pai hoc Y Ha Ngi va Vién Di truyén Y hoc dugc khao sat bién thé
trén gen PAH bang ki thuat NGS. Két qua: C6 70 ngudi mang bién thé giy bénh (2.4%), trong d6 co
12 loai bién thé gdm: R408Q (1/2937), V388M (2/2937), P314T (2/2937), E280K (1/2937), R241fs
(1/2937), R241C (1/2937), Y206* (1/2937), Y204C (1/2937), Q172H (56/2937), H170Q (2/2937),
R111* (1/2937), L41F (1/2937). Bién thé ph bién nhat 1a Q172H, c6 2 bién thé hiém la L41F va
R241fs chua duoc bao cdo vé tan sb alen trén ClinVar va Ensembl. Két luan: Két qua nghién ciru
nay tao tién dé cho cac nha hoach dinh chinh sach va cac chuyén gia y t& dwa ra cac chién lugc phu
hop cho cac chuong trinh chan doan trude sinh, ké hoach tu vén di truyén.

Tur khoa: Phenyl xeton ni¢u (PKU), bién thé, tAm soat nguoi lanh mang gen, giai trinh ty thé hé mai.

*Tac gia lién h¢
Email: quyphan2461993@gmail.com
Dién thoai: (+84) 947 915912
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1. PAT VAN DE

PKU la réi loan di truyén lan ndm trén nhiém sic thé
thuong sb6 12, dac trung bdi mot khiém khuyét trong
enzyme phenylalanine hydroxylase (PAH), din dén
ndng d6 Phe va cac chit chuyén hoa ting 1én 15 rét,
gdy doc than kinh, khuyét tat tri tué va gay ra cac hanh
vi tu ky, co giat, run va mét diéu hoa.'2. Ti 1 hién mic
PKU khoang 1/10.000 - 20.000 tré so sinh dugc sinh ra
va cao hon & mot s6 nudc nhu Thd Nhi Ky, Yemenite
Jews. PKU rit da dang vé mit di truyén, v61 hon 1.000
bién thé PAH duoc dugc phat hién tir cac bénh nhan
khip noi trén thé giéi>*. Nhiéu bénh nhan di hop tir
phtc don c¢6 hai bién thé PAH khac nhau, dan dén hon
2.600 kiéu gen gay bénh PKU da biét. Phan 1on cac
bién thé PAH 1a bién thé sai nghia (58,3%), trong khi
bién thé dich khung (13,9%), bién thé vi tri ndi (13,1%),
bién thé vo nghia (6,9%) va dong nghia (4,9%) it phd
bién hon. Trong s cac bién thé gay bénh, 17,9% xay
ra ¢ cac vung intron gen hoac khong dugc dich ma cua
gen PAH?

PKU 1a mot trong nhitng bénh 1y quan trong nhat nam
trong chuong trinh sang loc so sinh qudc gia, bén canh
16i loan chuyén héa galactose, thiéu enzyme G6PD, suy
giap bam sinh va ting san tuyén thugng than bam sinh.

Sy phat trién cua ki thuat NGS cho phép viéc khao sat
hang triéu phan tir ADN ddng thoi nhidu bénh nhan
trong mot xét nghiém, giup nang cao hiéu qua va gidm
chi phi y té so v&i cac phuong phap truyén théng. Viéc
xac dinh pho bién thé gy bénh ciing nhu ti 1¢ nguoi
lanh mang gen trong quan thé nguoi Viét c6 y nghia
quan trong trong viéc thiét ké cac chuong trinh sang
loc, xét nghiém chan doan, dinh hudng diéu tri, quan ly
ngudn ngudi mang gen qua dé tranh dugc nhimg hiu
qua ning né do bénh gy ra trong cong ddng, gop phan
nang cao chat luong dan sé.

Hién nay, cac nd luc dang tap trung vao phu nit, vi ho
¢6 nhidu kha ning dong y lam xét nghiém hon trong
lan kham thai dinh ky. Do d6, ngudi vo mang bién thé
va chong s& duoc cung cap cac chuong trinh tu van di
truyén toan dién dé c6 thé cha dong trong viéc lya chon
phwong phap phong ngira hodc diéu tri pht hop nhat
cho con minh va c6 thé 1én ké hoach mang thai trong
twong lai mot cach hop 1y.

V6i nhitng 1y do trén, chiing t6i st dung ki thuat NGS,

N
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tam sodt trén 2937 phu nit va thai phu dén kham sirc
khoe tai Trung tim Di truyén Lam sang va Hé gen -
Bénh vién Pai hoc Y Ha Noi va Vién Di truyén Y hoc
nham muc tiéu mo ta thuc trang nguoi lanh mang gen
va pho bién thé giy bénh PKU.

2.POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. Pdi twong nghién ciru: Mau mau cia phy nit va
thai phu dén kham sirc khoe tai Trung tdm Di truyén
Lam sang va H¢ gen, Bénh vién Dai hoc Y Ha N¢i va
Vién di truyén Y hoc trong khoang thoi gian tir thang
6/2021 - 10/2022.

2.2. Phwong phap nghién ciru

Thiét ké nghién ciru

Nghién ctru mé ta cit ngang

Tiéu chuin chon mdu

Phu nit va thai phu ¢6 y mudn hodc ¢6 chi dinh ciia bac
sT1am sang lam xét nghiém tam soat bénh di truyén gen
1an phenyl xeton niéu.

Tiéu chudn logi triv

Dbi twong hodc ngudi giam ho cua dbi tuong khong
ddng y tham gia nghién ctru

Cé méu

2937 miu mau tir d6i tugng tham gia nghién ctru
Phwong phdp chon méu

Chon mau toan bo

Phwong phdp thwc hién

Tach chiét ADN tir mdu mdu

Mau tinh mach dugc liy va bao quan trong éng ldy
té bao mau (Streck). ADN duogc tach chiét bang Bo
MagMAX™ DNA Multi-Sample Ultra 2.0 - Hé thong
Kingfisher Flex (Thermo Fisher). Cic mau mau duogc
an danh va loai bo thong tin.

Chuén bi thw vién va gidi trinh ty gen muc tiéu

Thu vién duge chuin bi tir ADN sau tach chiét béng
bd kit NEBNext® Ultra™ II FS DNA Library Prep
Kit (New England Biolabs). Nong d6 ADN dugc dinh
lwong bang bo kit QuantiFlour® dsDNA (Promega).
150ng ADN trong mdi thur vién mau duoc gop lai véi
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nhau va duoc lai v6i dau do xGen Lockdown (gen
PAH). Cac dau do sé bat giir tat ca vang mi hoa cia
gen muc tiéu va viing ndi gitra exon va intron (khoang
20-30 bp). Giai trinh ty dwoc thuc hién bing bo kit
paired-end 2x75bp reagent trén hé thong NextSeq™
550 (Illumina). D6 sdu bao phu tdi thiéu trong cac ving
muc tiéu cho tat ca cac mau 1a 100X, 95% nucleotit cao
hon 20X.

Phan tich két qua gidi trinh tw

Cac mau duoc khir ghép kénh thong qua trinh tu dual-
indexed (chi muc kép). Chat luwong gidi trinh ty dugc
danh gia bang goi FastQC (phién ban 0.11.9). St dung
phin mém Burrows-Wheeler Aligner, cic trinh tu
duoc giai 2 ddu va sap xép theo gen tham chiéu ngudi
GRCh38. Xac dinh bién thé voi goi GATK 3.8 sau khi
loai bé trinh tr trang 13p bang MarkDuplicates tir cong
cu Picard. Céc bién thé dugc chu thich béng Ensemble
Variant Effect Predictor, tham khao dbSNP (phién ban
151) va co so dit liéu ClinVar. Bién thé dugc phan
loai theo co s& dir lidu ClinVar - Vién Y t& Quéc gia
Hoa Ky (National Institutes of Health). Néu khong co
trong co s& dir li¢u Clinvar, bién thé s& dugc phan loai

theo huéng dan ctia Hiép hoi di truyén Y hoc Hoa Ky
(American College of Medical genetics). Cac bién thé
duoc chia thanh ba loai: (1) Gay bénh va c6 kha nang
gdy bénh (Pathogenic); (2) Céac bién thé c¢6 y nghia
khéng chic chan (VUS); (3) Lanh tinh va c6 kha ning
lanh tinh (Benign). Chi cac bién thé lién quan dén bénh
duoc bao cao.

Xir 1y 56 liéu

IBM SPSS Statistics 25, Microsoft Excel 2016 duoc
sit dung dé thong ké mé ta. Dit lidu duoc truc quan
hoa bang R version 3.6.3 va MutationMapper cua
cBioPortal.

Dao dirc nghién cuu

Nghién ctru dugc théng qua Hoi dong khoa hoc cua
Truong Pai hoc Y Ha Noi va tuan thu theo dao duc
trong nghién ctru.

3. KET QUA

3.1. Ti 1é ngwoi mang bién thé gay bénh PKU

Bing 1. Ti I¢ nguwoi mang bién thé giy bénh trén gen PAH

Tinh trang mang bién thé giy bénh Tén s6 (N) Ti 1€ (%)
Ngudi mang gen 70 24
Ngudi bénh 0 0
Nguoi lanh 2867 97.6
Téng 2937 100

Nhan xét: C6 70 truong hop (tuong ung 2,4%) mang
1 bién thé gay bénh trén gen PAH va khong c6 trudong
hop bi bénh nao dugc phat hién thong qua tim soét
trong nghién ctru cua chung toi.

3.2. Pho bién thé gy bénh PKU

Trong 70 bién thé phat hién duoc, c6 67 bién thé sai
nghia (95,7%), 2 bién thé dich khung (2,9%) va 1 bién
thé codon két thuc sém (1,4%) (Hinh 1).
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Hinh 1. Phén logi bién thé theo h¢ qud phén tiv

Sai nghia
67

O Dich khung
@ Sainghia
@ Codon két thuc som

14
29

Hinh 2. Vi tri cdc bién thé don nucleotide trén cdc exon va mién chudi axit amin ciia gen PAH

qin
56 L]
@
c
2
@
1
=
.
< ¥204C Y206+
o 241 C /s ..
=+ LAIF RI11* H170Q \/ RAUICH  prggy  PAT V388Mp4p8Q RefSeq: NM_000277
0 . . . - . . . [ 0553106
UniProt: PH4H_HUMAN
Q 100 200 300 400 452aa
Exon N 3 . 5| | 9 | | 1| 13| @Dsainghia @ Citngin @ Dich khung

Nhan xét: Hau hét cac bién thé tap trung ¢ mién 1 bién thé R111* nam trong exon cua gen PAH khong
Biopterin_H ciia chudi axit amin PAH, chi ¢6 1 bién thudc mién nao cua chudi axit amin (Hinh 2).
thé 1a L41F nam & mién ACT ciia chudi axit amin va co

Bing 2. Bién thé giy bénh trén gen PAH

Thay thé Loai Tén s6

. gooa | N(Y Tén sb alen trén thé giéi*
protein | bién thé (%) alen N so alen tren the gl

Alen HGVSg

GMATF (0.00020)
1000 Genomes Project Phase 3: Toan cau
(0.0001), Chau My (0.001), Nguoi Peru &
thanh phd Lima, Peru (0.006)

gnomAD exomes r2.1.1: Toan cau (0.00004),
M§ La Tinh (0.00002), Pong A (0.0002), Chau
Au (0.00005)

NCBI ALFA: Toan cau (0.00006), Chau Au
(0.0002), M§ gdc Phi (0.0002), Chau Phi (0.0002)
ExAC (0.00005); TOPMed (0.00004)

NC_000012.12:g.

102840492C>T R408Q | Sainghia | 1(1.43) | 0.00017

gnomAD exomes r2.1.1: Toan cau (0.00008),
M§ La Tinh (0.0004), Chau Au (0.00004)
NCBI ALFA: Toan cau (0.00002), Chau Au
(0.00001), My gbc Phi (0.0002), Chau Phi
(0.0002)

ExAC (0.00007), TOPMed (0.00004);
NHLBI Exome Sequencing Project: My gdc
Phi (0.0002)

NC_000012.12:g.

102843683C>T V388M | Sainghia| 2(2.86) | 0.0034

64



Prinect Color Editor
Page is color controlled with Prinect Color Editor 4.0.55
Copyright 2008 Heidelberger Druckmaschinen AG
http://www.heidelberg.com

You can view actual document colors and color spaces, with the free Color Editor (Viewer), a Plug-In from the Prinect PDF Toolbox. Please request a PDF Toolbox CD from your local Heidelberg office in order to install it on your computer.

Applied Color Management Settings:
Output Intent (Press Profile): GrayCoated_hdm.icc

RGB Image:
Profile: eciRGB.icc
Rendering Intent: Perceptual
Black Point Compensation: no

RGB Graphic:
Profile: eciRGB.icc
Rendering Intent: Perceptual
Black Point Compensation: no

CMYK Image:
Profile: ISOcoated_v2_eci.icc
Rendering Intent: Perceptual
Black Point Compensation: no
Preserve Black: no

CMYK Graphic:
Profile: ISOcoated_v2_eci.icc
Rendering Intent: Perceptual
Black Point Compensation: no
Preserve Black: no

Device Independent RGB/Lab Image:
Rendering Intent: Perceptual
Black Point Compensation: no

Device Independent RGB/Lab Graphic:
Rendering Intent: Perceptual
Black Point Compensation: no

Device Independent CMYK/Gray Image:
Rendering Intent: Perceptual
Black Point Compensation: no

Device Independent CMYK/Gray Graphic:
Rendering Intent: Perceptual
Black Point Compensation: no

Turn R=G=B (Tolerance 0.5%) Graphic into Gray: yes

Turn C=M=Y,K=0 (Tolerance 0.1%) Graphic into Gray: no
CMM for overprinting CMYK graphic: no
Gray Image: Apply CMYK Profile: no
Gray Graphic: Apply CMYK Profile: no
Treat Calibrated RGB as Device RGB: no
Treat Calibrated Gray as Device Gray: yes
Remove embedded non-CMYK Profiles: no
Remove embedded CMYK Profiles: yes

Applied Miscellaneous Settings:
Colors to knockout: yes
Gray to knockout: yes
Pure black to overprint: no
Turn Overprint CMYK White to Knockout: yes
Turn Overprinting Device Gray to K: no
CMYK Overprint mode: set to OPM1 if not set
Create "All" from 4x100% CMYK: no
Delete "All" Colors: no
Convert "All" to K: no



PN.P. Quy et al. / Vietnam Journal of Community Medicine, Vol 64, No 2 (2023) 60-68

Thay thé Loai o Tén s6 A X A T
Alen HGVSg protein | bién thé N (%) alen Tan so alen trén the gioi
NC 000012.12:g. L gnomAD exomes r2.1.1: Toan cau (0.000007),
3 | 107846924GT P314T | Sainghia| 2(2.86) | 0.0034 Pong A (0.0001)
gnomAD exomes r2.1.1: Toan cau (0.00005),
Mg§ gbc Phi (0.00006), M§ La Tinh (0.00005),
. Chau Au (0.00007), Nam A (0.00006)
4 Iﬁocz—gggg?;éﬁ'g' E280K | Sainghia| 1(1.43) | 0.0017 |NCBI ALFA: Toan cau (0.0001), Chau
Au (0.0001); ExAC (0.00004); TOPMed
(0.00007); NHLBI Exome Sequencing
Project: My gdc Au (0.0002)
NC_000012.12:g. Dich
5 | 107852935401 R241fs Khung 1(1.43) | 0.00017 -
gnomAD exomes r2.1.1: Toan cau (0.0001),
M3 gbc Phi (0.0002), Pong A (0.001), Chau
, Au (0.00004), Nam A (0.00003)
6 I;Iocz—gggggééiig' R241C | Sainghia| 1(1.43) | 0.00017 | NCBI ALFA: Toan ciu (0.00004), Chau
Au (0.00003), Pong A (0.0003), My gbc phi
(0.0002), Chau Phi (0.0002), Chau A (0.0002)
ExAC (0.00014); TOPMed (0.0001)
NC 000012.12: Codon gnomAD exomes r2.1.1: Toan cau (0.000003),
7| 103285522 4G'>T'g' Y206* | kétthtc | 1(1.43) | 0.00017 |Pong A (0.00005); TOPMed (0.000007);
som ExAC (0.00001)
gnomAD exomes r2.1.1: Toan cau (0.00001),
_ DPong A (0.0001)
8 I;Iog—gggggﬁié'g' Y204C | Sainghia | 1(1.43) | 0.00017 | NCBI ALFA: Toan cau (0.000009), Pong A
(0.0003), Chau A (0.0003)
TOPMed (0.00005); EXAC (0.00002)
1000 Genomes Project Phase 3: Toan ceflu
(0.0001), Péng A (0.001), Ngudi Han mién
NC 000012.12:g. . N Nam Trung Qudc (0.005)
9 |1028ss326csa | QU72H | Sainghial 56 (80) | 0.00953 | A1y exomes r2.1.1: Toan ciu (0.00003),
DPong A (0.0004)
TOPMed (0.00003)
) gnomAD exomes r2.1.1: Toan cau (0.000003),
10 T&gggg;iﬁ'g' H170Q | Sainghia | 2(2.86) | 0.00034 | Ddong A (0.00005)
TOPMed (0.00005)
gnomAD exomes r2.1.1: Toan cau (0.00002),
Codo Mg§ gbc Phi (0.0001), Chau Au (0.00003), Nam
NC_000012.12:g. . R A (0.00003)
02894756654 | BRI kest(,:guc 1(1.43) | 0.00017 | NCBY ALFA: Toan ciu (0.00004), Chau Au
(0.00003)
TOPMed (0.00003)
NC_000012.12:g. o
12| 107912838GoA L41F | Sainghia| 1(1.43) | 0.00017 -
Téng 70 (100)
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* Nguon: Co s dit ligu truc tuyén vé bién thé di truyén
ClinVar va Ensembl, truy cap thang 10/2022.

Nhén xét: C6 12 bién thé khac nhau duoc phat hién,
trong d6 ¢6 11 bién thé thay thé don nucleotide va chi
¢4 1 bién thé mét 1 nucleotide 1a R241fs. Bién thé c6
tan sb cao nhét 1a Q172H chiém ti 1& 80%, céac bién thé
con lai c6 tan s6 thap chi 1 - 2 1an quan sat. Riéng c6 2
bién thé hiém la L41F va R241fs chua dugc bao cdo vé
tan s6 trén ClinVar ciing nhu Ensembl.

4. BAN LUAN

4.1. V@ ti 1¢ nguwdi mang bién thé giy bénh phenyl
xeton niéu trén gen PAH

Ti 18 ngudi mang bién thé gy bénh trong nghién ctru
clia chiing toi 14 2,4%, két qua nay twong dong véi
nghién ctru ciia Ngoc Hieu Tran va cong sy 2021°
trén 985 nguoi tham gia nghién ctru tir nhiéu nhom
tudi (thai, so sinh, ngudi 16n véi ti 1& nam nir 1a 54:46
(2,5%, p > 0.05), thip hon ciia Tat-Thanh Nguyen va
cong sy 2021° trén 3259 thai phu (4,6%, p < 0.05), cao
hon & ngudi da tring Hoa Ky trong bao cdo cua Joshua

Arbesman va cong sy 20187 (1,76%, p < 0.05). Phan
16n cac nghién ctru trén thé gidi khao sat bién thé trén
nguoi bénh, chinh vi vay, tan sb nguoi lanh mang gen
trong quan thé hiém khi dugc bao cdo, chit yéu duoc wdc
tinh gian tiép tir tin s& ngudi méc bénh thong qua dinh
luat Hardy Weinberg, nhu vay tur ti 1€ hién méc PKU
trén thé gidi 1a 1/20000 tré sinh ra,® c6 thé gian tiép suy
ra tan s ngudi mang gen trén thé gidi 1a khoang 1,4%,
thap hon so vi nghién ciru ciia chung toi.

4.2. V& pho bién thé giy bénh trén gen PAH

Trong céc bién thé gay bénh phat hién trong nghién ctru
cua chung t6i phan b6 chu yéu trong céc exon 3,6,7,11
va hau hét déu 1a bién thé sai nghia, diéu nay phu hop
v6i bio co tong quan hon 25 nim nghién ciru vé PKU
ctia Nenad Blau va cong sy 2016 Khi so sanh tan sd
alen cua cung mot bién thé trong nghién ctru ciia ching
t6i so voi cac khu vuc trén thé gioi (bang 2), chung toi
nhan thdy hau hét cac bién thé déu c6 tan sb cao xap xi
tan sb alen trong khu vic chau A va cao hon tan sb alen
ctia cac khu vuc con lai trén thé gi6i, trong d6 bién thé
Q172H 14 bién phd bién nhét ¢ tan s6 cao hon rat nhiéu
so v6i khu vuc con lai trén hé gidi.

Hinh 3. Cic nghién civu vé phé bién thé gen PAH trén thé gidi va 6 Viét Nam

Alen Phé bién thé giy bénh trén
. -4173_-407del R158Q gen PAH giira ciac nghién ciru
B c442-1G>A o rissw  1.00- 1
B E280K 1 R241C !
B E286K B R2stts 075
I Ex6-96A>G B raaa 3
B F3e2i B r2s2a T 59
B cas7v B rR2s1Q £
B <
H170Q W Re0sQ T o
I 195del B Rraosw
B k320N B Rra13p 5
B L15_s16ins* B Rs3H :
B LaF B s7odel
B p1ars B vassm &
B 314t B vage= *
SIS
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Khi so sanh pho bién thé trong nghién ctru ching t6i v4i
cac nghién ctru trén thé gidi (hinh 3), chung toi nhan
thdy cac bién thé gay bénh PKU rat da dang trong mot
quf?ln thé va dic hiéu cho tung khu vuc cu thé nhu sau:
phan bd pho bién thé gay bénh trong nghién ciru cua
chung toi tuong dong véi nghién ctru cua Tat-Thanh
Nguyen va cong sy 20219, voi bién thé Q172H chiém ti
1¢ cao, cac bién thé con lai nhu R408Q, V388M, P314T,
R241fs, R241C, Y206* vv chiém ti 1& phan b gin nhu
nhau; phd bién thé trén cac bénh nhan & phia Bic Trung
Quédc do Ning Liu va cong sy cong bd nim 2017 va
bénh nhan Pai Loan do Ying Liang va cong su cong bd
nam 2014'" kha twong dong nhau; & khu vuc Dong va
Tay Au ciing nhu trén toan thé gidi, c6 3 alen phd bién
nhét 1a R408W, R261Q va Q355_Y356insGLQ vdi cac
tan s twong ing 22.6%, 8.1% va 6.1%.212

Mot han ché trong nghién ciru ciia chiing t6i 13 thong
tin dan tdc khong duoc thu thap, vi vay ti I¢ va phé bién
thé theo tirng dan tdc khong duoc thé hién, tuy nhién
theo ddc diém cua dan s6 1dy mau tai thanh phd Ho Chi
Minh va Tha D6 Ha Noi 1a noi dan tdc Kinh sinh séng
chu yéu.

5. KET LUAN

Ti 1& nguoi lanh mang bién thé gy bénh trén gen PAH
la 2,4%, trong 70 bién thé phat hién dugc, c6 12 loai
bién thé gébm: R408Q (1/2937), V388M (2/2937),
P314T (2/2937), E280K (1/2937), R241fs (1/2937),
R241C (1/2937), Y206* (1/2937), Y204C (1/2937),
Q172H (56/2937), H170Q (2/2937), R111* (1/2937),
L41F (1/2937). Bién thé pho bién nhat 1a Q172H, ¢6 2
bién thé hiém 1a L41F va R241fs chua duoc bio cao vé
tan s alen trén ClinVar va Ensembl.

Nghién ctru nay 1a mot trong s it nhitng nghién ctru
tai Viét Nam cung cip thong tin vé birc tranh tong thé
cac bién thé gay bénh PKU. Két qua cua ching toi s&
giup céac nha hoach dinh chinh sach va cac chuyén gia y
té dua ra cac chién lugc phu hop cho cac chuong trinh
sang loc chan doan trudc sinh va ké hoach tu van di
truyén cho cac cip vo chong chuan bi mang thai.

Loi cdm on: Nghién ctu dugc thyc hién thanh cong
voi su hd tro cua Ban giam ddc, cac anh chi em déng
nghiép Vién Di truyén Y hoc va Ban giam hiéu, cac
Thiy (Cb) tai B6 mén Y Sinh hoc - Di truyén, Trudng
Pai hoc Y Ha Noi.
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