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Thiéu hut carnitine palmitoyltransferase 1A (CPT1A deficiency) Ia réi loan oxy héa acid béo bam sinh hiém
gép, dac trung béi tang carnitine tw do (CO) va gidm acylcarnitine chudi dai (C16, C18). Nghién ctru nham hoan
thién quy trinh gidi trinh tw gen thé hé méi (NGS) nham dich trén gen CPT1A va xéc dinh dét bién gay bénh &
bénh nhi c6 két qué sang loc so sinh nghi ngd. Hai muoi mét cap méi bao phu toan bo ving mé héa ciia gen
CPT1A duoc thiét ké va thdm dinh. Phén tng PCR duoc thuc hién trén m&u méu khé va mau ching, sau dé tién
hanh gii trinh tw trén nén tang DNBSEQ-G200. Két qué NGS dat chét long vurot chuén Iam sang véi %Q30 =
84,5%, téng sé doc 14,65 triéu, ty 16 trung l3p 9,8%, do s&u trung binh 127,77 - 6.932,05% va do bao phi = 20x
dat 100%. Trén méu bénh nhi nghi ngd phat hién 9 bién thé dj hop ti, tit cd déu duoc phan loai la lanh tinh theo
ClinVar va gnomAD. Méc du hé so acylcarnitine goi y manh thiéu hut CPT1A, nghién ctru chuwa ghi nhan bién

thé géy bénh, cho thay sw can thiét phai két hop da phuong phép va mé réng nghién ciwu trén quén thé Ién hon.

Tw khéa: Thiéu hut CPT1A, gen CPT1A, giai trinh ty thé hé m&i (NGS), réi loan oxy héa acid béo, sang

loc so sinh.

I. DAT VAN BPE

R&i loan oxy héa acid béo (Fatty Acid
Oxidation Disorders - FAODs) la nhém bénh
chuyén héa bam sinh hiém g&p, gay thiéu nang
lwgng nghiém trong trong giai doan stress chuyén
héa do khiém khuyét B-oxy héa acid béo tai ty
thé." Thiéu hut carnitine palmitoyltransferase
1A (CPT1A deficiency, OMIM #255120) la mét
dang FAODs do dét bién gen CPT1A (OMIM
#600528), di truyén 1an nhiém sic thé thuong,
v6i biéu hién Iam sang ndng bao gdm ha dwéng
huyét khong keton, tdng ammoniac mé&u, suy
gan cép va nguy co t& vong cao & tré so sinh
néu khéng dwoc chan doan sém.23
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Sang loc so sinh mé rong béng tandem mass
spectrometry (MS/MS) phéat hién bat thuwong
acylcarnitine profile (tang manh carnitine tw do
- C0, gidm acylcarnitine chudi dai C16/C18, ty
|& CO/(C16+C18) rat cao) la phwong phap hiéu
qué dé phat hien sém CPT1A deficiency, gitp
cai thién dang ké tién lwong bénh.'# Tai Viét
Nam, du chuwong trinh sang loc so sinh dang
dwoc mé rong, chan doan xac dinh van chi yéu
dwa vao MS/MS va lam sang, dé gap dwong
tinh gid hoac khoé phan biét véi cac FAODs khac
(CPT2 deficiency, CACT deficiency, VLCAD
deficiency).?

Giai trinh tw gen thé hé mai (NGS) la tiéu
chuén vang dé xac dinh dét bién gay bénh,
cho phép chan doan chinh xac, phan biét bénh
va hd tro tw van di truyén.2¢ Viéc thdm dinh
quy trinh NGS theo huwéng dan ACMG/AMP
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(variant classification) va AMP/CAP (technical
standards cho germline NGS) la bat budc dé
dam bao do tin cay lam sang.®” Tuy nhién, tai
Viét Nam chwa c6 nghién ciru nao thdm dinh
quy trinh targeted NGS cho gen CPT1A trén
cac trwdng hop MS/MS nghi ngo.

Nghién ctu nay nham thdm dinh quy trinh
amplicon-based targeted NGS phan tich toan
bd exon gen CPT1A theo tiéu chudn ACMG/
AMP va AMP/CAP, déng thdi ap dung trén
bénh nhi cé két qua sang loc MS/MS dién hinh
nghi ng& CPT1A deficiency, gép phan xay
dwng céng cu chan doan di truyén dang tin cay
cho réi loan nay tai Viét Nam.

Muc tiéu nghién ctru

(1) Hoan thién va thdm dinh quy trinh
targeted NGS phan tich gen CPT1A theo tiéu
chudn ACMG/AMP va AMP/CAP;

(2) Xac dinh cac bién thé gen CPT1A trén
bénh nhi c6 két qua sang loc so sinh nghi ng®

TAP CHI NGHIEN ClPU Y HOC
CPT1A deficiency.

Il. DOl TUONG VA PHUONG PHAP
1. P6i twong

Nghién cru thwe hién trén mot mau mau
kho trén gidy thAm Whatman 903 (Dried Blood
Spot - DBS) cla bénh nhi so sinh (ma mau
S01), thu thap trong chwong trinh sang loc so
sinh m& réng rdi loan chuyén héa bam sinh
bdng tandem mass spectrometry (MS/MS) tai
Trung tdm Xét nghiém Chemedic Viét Nam.
MAu nay c6 acylcarnitine profile dién hinh nghi
ng® thiéu hut carnitine palmitoyltransferase 1A
(CPT1A deficiency), v&i carnitine ty do (CO)
tang rat cao 207,67 umol/L (nguwéng cat > 59
pumol/L), acylcarnitine chudi dai C16, C18 va
C18:1 gidm rd rét, ty s C0/(C16+C18) =m407
(gia tri nguwdng goi y manh CPT1A deficiency
theo huwéng dan sang loc qubc té.'* Céac
acylcarnitine chudi ngan va trung binh ndm
trong gi&i han binh thwong (Bang 1).

Bang 1. Acylcarnitine profile bang MS/MS ctia mau nghién ciru (S01)

i N Két qua Khoang tham chiéu o
Xét nghiém Nhéan xét
(mmol/L) (mmol/L)

Free carnitine (CO) 207,67 8,5-59 Tang rat cao
Hexadecanoylcarnitine (C16) 0,32 0,48-6,0 Giam
Octadecanoylcarnitine (C18) 0,19 0,24 -1,7 Gidm

Octadecenoylcarnitine (C18:1) 0,25 0,42-25 Gidm
C0/(C16+C18) 407 <100 Tang rat cao

Mé&u chung: DNA genomic tinh sach (khéng mang bién thé CPT1A, da xéc nhan bang NGS truéc

d6) do Céng ty CP Chemedic Viét Nam cung cép

Tiéu chudn chon mau

Két qua MS/MS nghi ng& CPT1A deficiency
(CO > 59 pmol/L va/hoac C0/(C16+C18) tang
cao kém gidm C16, C18); mau DBS du thé tich,
bdo quan dung quy trinh (-20°C).

Tiéu chuén loai tree

Mau chét lwong kém, thiéu théng tin 1am
sang hoac acylcarnitine profile goi y réi loan
oxy hoa acid béo khac.

Trong thi gian nghién ctru chi ghi nhan duy
nhat 01 mau dap &ng tiéu chuan.
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2. Phwong phap

Thiét ké nghién ciru

Nghién ctru thure nghiém phong thi nghiém,
mo ta c&t ngang nham thdm dinh va &ng dung
quy trinh targeted amplicon-based NGS phan
tich gen CPT1A.

Thoi gian va dia diém nghién cteu

Nghién ctru thwe hién tai Phong Nghién cltru
va Phat trién - Céng ty CP Chemedic Viét Nam
va B mén Hda sinh Lam sang, Khoa Ky thuat
Y hoc - Dai hoc Y Ha Noi, tir thang 08/2024 dén
thang 10/2025.

Thiét bj va hoa chéat

Thiét bi chinh dwoc trinh bay trong Bang 2.

Bang 2. Thiét bj str dung trong nghién ctru

Tén thiét bi

Xuéat x(»/Nha cung cap

May ly tam

Thermo Fisher, My

May lac vortex

Velp, Y

May quang phé UV/Vis Nano Spectrophotometer

Nabi, Han Québc

May Real-time PCR DT-96

DNA-Technology, Nga

Hé théng dién di nanoPAC-300

Cleaver Scientific, Anh

May soi gel UV

Nhat Ban

Pipet ban tw déng cac loai

Thermo Fisher, Anh

May giai trinh tw DNBSEQ-G200

MGI Tech, Trung Quéc

Hé théng may chu phan tich dir liéu NGS

ACER, bai Loan

Héa chét chinh

Kit tach chiét DNA tir mau kho: QIAamp DNA
Blood Mini Kit (Qiagen, Germany). MasterMix
PCR: GoTaq Green Master Mix (Promega, My).
Héa chét dién di: Agarose (Cleaver Scientific,
Anh), RedSafe Nucleic Acid Staining Solution
20,000X (Cleaver Scientific, Anh), TAE 50X
(Norgen Biotek, Canada), DNA Ladder 100 bp
(Cleaver Scientific, Anh). Kit chuan bj thw vién
NGS va sequencing: MGIEasy Fast PCR-FREE
Fragment Library Prep Set va DNBSEQ-G200
sequencing kit (MGl Tech, Trung Qubc). 21
cap mdi dac hiéu bao phl toan bd 19 exon va
vling ranh gi¢i exon-intron gen CPT1A (thiét ké
bang phan mém UGENE, tbng hop tai Phusa
Genomics, Viét Nam, 1an lwot 1.1, 1.2, 1.3, 4-19) 8

Quy trinh chi tiét
- Tach chiét DNA Thyc hién tir 3 dia gidy

mau khd duwdng kinh 3 mm bang QlAamp
DNA Blood Mini Kit theo protocol nha san xuét
(Qiagen). Néng dd va do tinh sach DNA danh
gia bang NanoDrop (A260/280 ratio 1,7 - 2,2
dwoc chap nhan).

- Phan &ng PCR khuéch dai 21 amplicon
Thanh phan phan &ng (tdng 20uL), gdm: GoTaq
Green Master Mix 2X (10uL), méi (primer, 5uL),
DNA khuoén (5pL).

Chu trinh nhiét trén may DT-96:

+ Bién tinh ban d4u: 95°C - 5 phut.

+ 40 chu ky: 95°C - 30 giay, 55°C - 30 giay,
72°C - 30 giay (riéng cap mdi 1.1; 1.2; 1.3 kéo
dai 72°C - 1 phut).

+ Kéo dai cubi: 72°C - 5 phuit.

San phdm PCR kiém tra trén gel agarose
2% (130 V, 33 phut), soi UV.
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- Gidi trinh tw NGS Thwc hién targeted
sequencing (san phdm PCR, amplicon) bang
cong nghé DNBSEQ-G200 (MGI Tech). Thw
vién dwoc chuan bj tir pool sdn phdm PCR cla
21 amplicon theo kit MGIEasy Fast PCR-FREE.
Sequencing muc tiéu = 1 triéu reads/mau.

Pipeline sinh tin (tudn thd nghiém ngat
khuyén cédo AMP/CAP cho bioinformatics
validation ctia NGS germline [8]): (1) Kiém
soat chat lwong FASTQ: FastQC v1.0; (2)

TAP CHI NGHIEN ClPU Y HOC

Alignment 1én genome tham chiéu GRCh38:
BWA-MEM; (3) Danh déu va loai bd duplicate:
Picard MarkDuplicates v2.27; (4) Goi bién thé:
GATK HaplotypeCaller v4.2 theo best practices
germline SNV/InDel; and (5) Chu gidi va phan
loai bién thé: ClinVar, gnomAD, dbSNP; phan
loai theo tiéu chudn ACMG/AMP 2015.7

Cac nguéng chét lwogng QC nghiém ngat
theo AMP/CAP dwoc trinh bay trong Bang 3.

Bang 3. Tiéu chuan danh gia chat lwong dir liéu NGS (theo AMP/CAP)

Chisé Ngwdng chap nhan Céng cu
%Q30 = 80% FastQC
Total reads 2 1 triéu/sample FastQC

Mapping rate = 95% BWA-MEM

On-target rate = 80% Picard
Duplication rate <15% Picard
Mean depth = 100x GATK
Coverage = 20x = 95% GATK
QUAL 220 GATK
DP tai bién thé 220 GATK
GQ =220 GATK

X ly sé liéu

D lieu dwoc xt ly bdng Excel 365 va phan
mém chuyén dung NGS (MegSAP, DRAGEN
Bio-IT Platform).

3. Pao dirc nghién ctru

Nghién ctru chi s dung mau thira tir sang
loc so sinh, khdng thu thap thém thong tin nhén
dang bénh nhan, thyc hién vi muc dich khoa
hoc va cai thién chan doan, tuan tha nghiém
ngat nguyén tic Helsinki va quy dinh nghién

ctru y sinh Viét Nam.
ll. KET QUA

1. Chét lwgng DNA va san pham PCR

DNA tach chiét tir mau khé dat nong do 8,0
ng/uL, A260/280 = 1,77. Bién di 21 amplicon
cho bang rd nét, kich thuwéc dang ly thuyét,
khong cé bang phu (Hinh 1). Két qua cho thay
DNA tir DBS du chat lwgng cho khuéch dai da
moi va NGS.
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Hinh 1. Két qua dién di

2. Chéat lwong dir liéu NGS

Bang 4. Cac chi s6 chat lwong NGS mau S01

Chisé Gia tri dat dwgc  Ngwdng chap nhan (AMP/CAP) banh gia
%Q30 84,5% > 80% bat
Total reads 14,65 triéu 2 1 triéu Pat
Mapping rate 99,8% = 95% Dat
On-target rate 98,7% >80% Pat
Duplication rate 9,8% <15% Pat
Mean depth (toan gen) 2.847x = 100x% DPat
Coverage = 20x% 100% 2 95% Pat
Coverage = 30x 99,8% 2 90% Pat

D6 sau trung binh gitra céc exon dao dong tir 127,77x dén 6932,05%, dam béo tat ca exon dat

do bao phu = 20x.
3. Bién thé phat hién

Bang 5. Danh sach 9 bién thé dwoc phat hién (tat ca di hop ti)

rsiD Vi tri (GRCh38) Bién thé Loai bién thé DP AF (gnomAD) ClinVar
rs2924699 chr11:68835726 C>T Intron variant 2384 0,07-0,13 Benign
rs2305507 chr11:68841372 C>A  Splice region variant 259 0,32 Benign
rs75677837 chr11:68855790 A>G Intron variant 2348 0,008 Benign
rs61887062 chr11:68860321 G>A Intron variant 1770 0,04 Benign
rs61887063 chr11:68860345 C>T Intron variant 124 0,04 Benign
rs61887064 chr11:68860389 A>G Intron variant 1519 0,04 Benign
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rsID Vi tri (GRCh38) Bién thé

Loai bién thé

DP AF (gnomAD) ClinVar

Splice polypyrimidine

rs3019603 chr11:68861235 A>C ) 1519 0,32 Benign
Doxﬁg%r\e/gﬂfmtene
rs3019576 chr11:68865123 A>T i g 1519 0,91-0,94 Benign
variant
rs2228502 chr11:68864987 G>A Synonymous variant 1521 > 0,91 Benign
Note:

DP (Depth): do s&u doc tai vi tri bién thé, phan anh sé Ian nucleotide duoc gidi trinh tu; theo tiéu
chuén AMP/CAP, DP =20 duoc chép nhén trong xét nghiém NGS I4m sang.

AF (gnomAD): tan suét alen ctia bién thé trong quan thé chung theo co s& dir liéu Genome
Aggregation Database (gnomAD). ClinVar: co sé di liéu quéc té vé méi lién quan gidra bién thé di

truyén va bénh ly

Két qua tlr Bang 5 cho that tat ca cac bién thé déu dat tiéu chi chat lwong theo AMP/CAP va
duwoc phan loai la benign theo tiéu chudn ACMG/AMP.

IV. BAN LUAN

Réi loan oxy héa acid béo (FAODs) la nhém
bénh chuyén héa bam sinh quan trong do gian
doan B-oxy hoa ty thé ho&c réi loan van chuyén
acid béo qua “carnitine shuttle”, cé thé gay
ha dwong huyét khong keton, suy gan, ting
ammoniac va tlr vong nhanh & giai doan so sinh
néu khéong dwgc phat hién sém.® Trong nhém
nay, thiéu hut carnitine palmitoyltransferase
1A (CPT1A deficiency) 1a bénh di truyén I&n
trén nhiém sac thé thwdng, thuong khéi phat
trong cac giai doan stress chuyén héa (nhin &n,
nhiém trung), va chan doan x&c dinh co vai trd
quyét dinh trong diéu tri va tw van di truyén.?

Nghién ctru cla ching t6i da thdm dinh quy
trinh PCR-NGS nh&m dich gen CPT1A trén
mau mau khoé (DBS) véi cac chi sb chat lvong
vuot ngwdng thwe hanh 1am sang (theo AMP/
CAP), phu hop v&i xu hwéng phat trién cla
cbng nghé NGS trong wng dung y hoc chinh
xac va di truyén 1am sang.® Viéc si dung bd
moi amplicon bao phi toan bd exon va ving
ranh gi¢i exon-intron 1a diém then chét gitp
dat d6 bao phu sau va déng déu trén toan gen;
cach tiép can nay ciing nhat quan véi dinh

hwéng clia nhém tac gia trong cong bb gan day
vé thiét ké va t6i wu hda PCR phan tich CPT1A,
tao nén tang virng cho budc giai trinh tw NGS
nham dich.8 V&i dd bao phi 100% toan bo exon
gen CPT1A & mirc = 20x% va dd sau trung binh
2.847x (dao doéng 127,77x dén 6.932,05x),
quy trinh nay vé mat k¥ thuat cé kha nang phat
hién hau hét cac bién th& SNV/InDel & ving
ma héa va ranh gi¢i exon-intron, vén chiém da
sb cac bién thé gay bénh da dwoc mo ta trong
GeneReviews va ClinVar.2¢ Tuy nhién, ky thuat
amplicon-based c6 thé bd s6t CNV ho&c bién
thé cAu trac Ion, ddi héi bd sung cac phuong
phap khac néu can.” & géc nhin trién khai thuc
té tai Viét Nam, day la gia tri ndi bat vi DBS Ia
loai mau chi lyc trong sang loc so sinh, déng
thdi thuwéng gdp thach thirc vé lwong DNA va
chét e ché PCR.

Vé mat sang loc, MS/MS cé vai trd quan
trong trong phat hién sém FAODs nd6i chung va
CPT1A deficiency néi riéng; chwong trinh sang
loc so sinh d& gép phan thay dbi tAn suét phat
hién va cai thién két cuc 1am sang & nhiéu rdi
loan oxy héa acid béo." Tuy nhién, két qua cla
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chung tdi cho thdy mét tinh hudng 1am sang
“khé”: mau S01 c6 hd so acylcarnitine dién hinh
nghi ngd CPT1A deficiency (CO ting rat cao,
C16/C18 giam, ty s6 C0/(C16+C18) ting manh),
nhwng NGS khéng phat hién bién thé gay bénh
trén CPT1A; cac bién thé ghi nhan déu 1a bién
thé lanh tinh theo ClinVar. Hién twong khong
twong dong sinh héa - di truyén (biochemical-
genetic discordance) nay cé y nghia thwc hanh,
b&i MS/MS |a xét nghiém sang loc, cé thé chiu
anh hwéng cla yéu té sinh Iy - bénh Iy quanh
sinh va cac diéu kién tién phan tich, do dé van
can xét nghiém bac hai/di truyén dé& khang
dinh."5 Cac nguyén nhan cé thé bao gdém: bién
ddi CO do yéu té tién phan tich, ch&n doan phan
biét v&i FAODs khac (nhw CPT2 hoac CACT
deficiency), hodc bién thé quan thé dic trung
(nhw & Alaska Native).3#

C6 mot s nhém nguyén nhan coé thé giai
thich viéc “khéng tim thdy driver mutation”
(trc bién thé gay bénh cé y nghia chan doan)
trong bbi canh sinh héa goi y manh. Thi nhét,
bién d6i CO va ty sé C0/(C16+C18) c6 thé dao
dong theo thoi diém lay mau, tinh trang stress
chuyén héa sém, dinh dudng va yéu tb tién
phan tich; cac yéu t6 nay co thé gép phan tao
nén tin hiéu goi y bénh trén MS/MS trong khi
khong co6 bénh di truyén twong ng."s Thi hai,
chién lwoc amplicon-based targeted NGS trong
nghién cru tap trung chd yéu vao SNV/InDel
& vung duoc khuéch dai; do d6 co6 thé bd sét
cac co ché di truyén khac nhw mat/nhan doan
(CNV), tai sap xép cau trlc, hoic bién thé sau
trong intron/vung diéu hda anh hudng biéu hién
gen ma khéng ndm trong pham vi amplicon.”
Th& ba, can can nhac kha nang chan doan
phan biét: mot s6 FAODs khéac c6 thé tao kiéu
hinh MS/MS chéng l4ap, va & cac quan thé
khac nhau, phd bién thé/dét bién dic trung co
thé khac biét; mé ta 1am sang-sinh hoa & cac
cohort FAODs ciing cho th4y biéu hién da dang
va co6 thé kho phan loai néu chi dwa trén mot

lat cat sinh héa.3® Ngoai ra, cac nghién clru &
quan thé Alaska Native cho thdy moét sé bién
thé CPT1A “phd bién theo quan thé” c6 thé lién
quan dén dung nap nhin an kém; diéu nay nhan
manh yéu té quan thé va tinh phirc tap ctia dién
giai mdi lien quan genotype-phenotype trong
CPT1A*

M6t diém manh quan trong ctia nghién clru
l& chat lwong dir liéu giai trinh tw cao va tiéu
chi chét lwong tai vi tri bién thé duwoc kiém soat
rd rang; dong thoi viec dién giai bién thé theo
ClinVar gitp chuén héa thoéng tin va gidm sai
khac gitra cac phong xét nghiém. Cac khuyén
cdo chuyén nganh déu nhan manh yéu cau
b&o céo ré phwong phap, nguéng chat lwong
va cac gio¢i han ky thuat clia xét nghiém NGS
dé tranh dién giai qua mwrc, dac biét trong cac
tinh huéng “am tinh di truyén” nhung sinh hoa
goi v.57 Do vay, két qua “khong tim thay driver
mutation” trong nghién ctru nay can duoc hiéu
nhw mot két qué co gia tri loai trir trong pham
vi ky thuat da thdm dinh, ddng thoi 1a co s&
dé thiét ké chién lvoc xac nhan tiép theo (xét
nghiém bac hai, mé& rong panel FAODs, hoéc
bd sung phan tich CNV/dét bién cu tric néu
diéu kién cho phép).

Han ché 1&n nhét cta nghién clru la c&
mau rat nhd (chi 01 trwong hop dua tiéu chuan
trong thdi gian nghién ciru), do d6 chwa thé
suy réng vé phd bién thé CPT1A trong quan
thé Viét Nam hay wéc tinh tAn suét cac truong
hop discordance. Tuy nhién, trong béi cénh
bénh hiém va muc tiéu trong tam la “thdm dinh
quy trinh + rng dung th& nghiém”, nghién ctru
mang lai y nghia thuc tién: chirng minh tinh kha
thi cia mé hinh PCR-NGS nham dich CPT1A
trén DBS tai Viét Nam va cung cap khung trién
khai dé gidam dwong tinh gid cta sang loc MS/
MS théng qua chan doan di truyén xac nhan. 58
Trong cac budc tiép theo, can mé réng sb
lwogng mau, wu tién thu thap thém thoéng tin
I&m sang va xay dwng quy trinh xac nhan da
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phwong phap dé lam ré cac trwdng hop sinh
héa-di truyén khéng twong dong.

V. KET LUAN

Nghién ctu da xay dung va thdm dinh
thanh coéng quy trinh PCR-NGS nham dich gen
CPT1A trén m&u mau khd, va&i cac chi sb chét
lwong dat va vwot cac tiéu chudn thyc hanh
quéc té cho xét nghiém di truyén Iam sang. Quy
trinh cho do bao phl sau, ddng déu trén toan
bd gen CPT1A, chirng minh tinh kha thi dé trién
khai tai Viét Nam.

O trwong hop bénh nhi nghi ngd duy nhét,
mac du hd so acylcarnitine trén MS/MS dién
hinh va goi y manh thiéu hut CPT1A, phan tich
NGS khong phat hién bién thé gay bénh, chi
ghi nhan céac bién thé lanh tinh da duwoc moé
ta trong co s& dir liéu ClinVar. Két qua nay
khang dinh vai trd quan trong ctia NGS khéng
chi trong phat hién ma con trong loai trir chan
doan di truyén, gép phan lam ré cac trudng hop
khong twong dbng gitra sinh hoéa va di truyén
trong sang loc so sinh.
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Summary

VALIDATION OF A TARGETED NEXT-GENERATION SEQUENCING

WORKFLOW FOR CPT1A GENE ANALYSIS USING DRIED BLOOD

SPOTS FROM PEDIATRIC PATIENTS SUSPECTED OF CARNITINE
PALMITOYL TRANSFERASE 1A DEFICIENCY IN VIETNAM

Carnitine palmitoyltransferase 1A (CPT1A) deficiency is a rare inherited disorder of fatty acid
oxidation, biochemically characterized by elevated free carnitine (CO) and reduced long-chain
acylcarnitines (C16, C18). This study aimed to establish a targeted next-generation sequencing
(NGS) workflow for the CPT1A gene and to identify disease-causing variants in pediatric patients
with suspected CPT1A deficiency detected by newborn screening. Twenty-one primer pairs covering
all coding regions of CPT1A were designed and validated. PCR amplification was performed on dried
blood spot samples and controls, followed by sequencing on the DNBSEQ-G200 platform. Sequencing
quality metrics exceeded clinical standards, with Q30 = 84.5%, total reads of 14.65 million, duplication
rate of 9.8%, mean depth ranging from 127.77% t0 6,932.05%, and 100% target coverage at=20x. In the
suspected patient (S01), nine heterozygous variants were detected, all classified as benign according
to ClinVar and gnomAD. Despite a strongly suggestive biochemical profile (CO = 207.67 umol/L; C0/
(C16+C18) = 407), no pathogenic variant was identified. These findings confirm the robustness of
the PCR-NGS workflow and highlight the necessity of integrating biochemical screening, genomic
analysis, and second-tier tests to resolve biochemical-genetic discordance in CPT1A deficiency.

Keywords: CPT1A deficiency, CPT1A gene, next-generation sequencing, NGS, fatty acid
oxidation disorders, newborn screening.
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