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vé nhe trong md hinh viém gan gay ra bdi liéu
cao don doc CCla. Viéc bao vé thé hién qua giam
lugng MDA, tang nhe GSH va giam phan tram
hoai tr & gan.

VI. LO1 CAM ON

Nghién clru nay dugc tai trg bdi SG Khoa hoc
va Cong nghé TP. H6 Chi Minh (DOST HCMC) cho
PGS.TS.L& Minh Tri, tai Quyét dinh s§ 1055/QDb-
SKHCN va Hgp dong s6 52/2021/HD-QKHCN.
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THIET KE MOI XAC PINH PQT BIEN GEN SLC2245
GAY BENH THIEU HUT CARNITIN

Nguyén Thi Phuong Thiy', Nguyén Thi Théo ViZ, Ta Viin Thao!,

TOM TAT

Bénh ly thi€u hut carnitin nguyén phat (CDSP) gay
ra bai mot dét bién Ian trén gen SLC22A5 ma hda cho
protein van chuyén carnitin (OCTN2) trong huyet
thanh va dudc dac trung bdi triéu chimng ha duGng
huyét giam Iugng ketone mau (hypoketotic
hypoglycemia), bénh Iy vé xudng va nhugc cd tim cd
thé dan téi tor vong néu khong dugc diéu tri kip thdi
[1,2]. Bénh nhan mac bénh thleu hut carnitin nguyén
phat thu‘dng dap u’ng tot vai viéc bo sung L-Carnitin
derng uong va cai thién dang k& cac triéu chu‘ng lam
sang cla ho [3]. Do d6, chan doan sém va can thiép
kip théGi co y ngh|a rat quan trong vGi bénh nhan thiéu
hut carnitin nguyén phat. Xet nghiém phan t|ch gen
SLC22A5 ma hoa protein van chuyén carnitin cé gia tri
chdn doadn xac dinh bénh thi€u hut carnitin nguyen
phat béi k§ thuat nay xac dinh dugdc chinh xac cac dot
bi€n trén gen SLC22A5 anh hudng truc tiép téi viéc
tong hop proteln van chuyén carnitin. o} V|et Nam h|en
nay dé xac dot bién gen SLC22A5 chu yeu st dung
cac bo moi dquc tham khao tUr nghién ctu trudc day
trén thé gidi tuy nhién van gap phai sy khong dac hiéu
vé moi dan dén kho xac dinh dugc dot bién. Nghien
cfu nay tap trung vao thiét ké va téi uu héa bd moi
dac hiéu trong xac dinh dot bi€én gen SLC22A5 gay
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bénh thi€u hut carnitin nguyén phat & ngudi Viét Nam.
Tur khoa: Thi€u hut carnitin nguyén phat (CDSP);
dot bién gen SLC22A5: OCTN2; B-oxi hda cla axit
beo; mobi PCR
SUMMARY
PREPARING PRIMERS FOR IDENTIFYING

THE SLC22A5 GENE MUTATION IN

PRIMARY CARNITIN DEFICIENCY

Primary systemic carnitine deficiency (PSCD) is
caused by defects in OCTN2 function as a result of
mutations in the SLC22A5 gene. Systemic primary
carnitine deficiency (CDSP) presents episodic periods
of hypoketotic hypoglycemia. The main symptoms of
CDSP are episodic periods of hypoketotic
hypoglycemia, skeletal and cardiac myopathy [1]. The
disease brings serious complications including death if
not treated promptly. Patients with primary carnitin
deficiency often respond well to oral L-carnitin
supplementation and significantly improve their clinical
symptoms [3]. Therefore, early diagnosis and timely
intervention are very important for patients with
primary carnitin deficiency. The analysis of the
carnitin-encoding gene SLC2ZA5 has diagnostic value
in determining primary carnitin deficiency because this
technique accurately identifies mutations in the
SLC22A5 gene that directly affect carnitin protein
synthesis. In Vietnam, currently, to identify the
SLC22A5 gene mutation, mainly using primer sets
referenced from previous studies in the world, but still
encountering non-specificity about primers, making it
difficult to identify mutations. This study focuses on
the design and optimization of specific primers in
identifying the SLC22A5 gene mutation causing
primary carnitin deficiency in Vietnamese.
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I. DAT VAN DE

Carnitin la mot thanh phan quan trong trong
qua trinh chuyen hdéa nang lugng cla cd the
Carnitin giUp cd thé van chuyén chat béo chudi
dai vao ty thé, tai day chat béo dudc oxi hda va
tao ra nang lugng [1]. Bénh ly thi€u hut carnitin
nguyén phat (CDSP) gay ra bdi mot dot bién I1an
trén gen SLC22A5 ma hda cho protein van
chuyén carnitin trong huyét thanh va dugc dic
trung bgi triéu ching ha dudng huyét giam
lugng ketone mau (hypoketotic hypoglycemia),
bénh ly vé xuong va nhudc cg tim. [2] Bénh
mang dén nhirng bi€én chirng nghiém trong bao
goém ca tr vong néu khéng dudc diéu tri kip thdi
[1,2]. Tuy nhién, bénh nhan mac bénh thi€u hut
carnitin nguyén phat thudng dap (ng tot vdi viéc
b8 sung L-Carnitin dudng uéng va cai thién dang
k& cac triéu chlrng 1dm sang cuta ho [3]. Do dd,
chén doan s6m va can thiép kip thdi cd y nghia
rat quan trong vgi bénh nhan thi€u hut carnitin
nguyén phat. D& phat hién tinh trang thi€u hut
carnitin cac xét nghiém thutng dugc chi dinh la:
dinh lugng néng do carnitin tu do trong huyét
tuong, xay dung cay pha hé theo doi di truyén
cla bénh, danh gid su van chuy&n carnitin
fibroblast, phan tich gen ma hda protein van
chuyén carnitin... Trong dé xét nghiém phéan tich
gen SLC22A5 ma hda protein van chuyén carnitin
cd gid tri chdn dodn xac dinh bénh thiéu hut
carnitin nguyén phat bgi ky thuat nay xac dinh
dugc chinh xac cac dot bién trén gen SLC22A5

Il. KET QUA NGHIEN cU'U

anh hugng truc ti€p tdi viéc tong hdp protein
carnitin. O' Viét Nam hién nay dé xac dot bién
gen SLC22A5 chu yéu sur dung cac bo moi dugc
tham khao ttr nghién ctiu trudc day trén thé gidi
tuy nhién van gap phai sy’ khong ddc hiéu vé moi
dan dén kho xac dinh dugc dot bién. Do vay,
nghién clfu nay tap trung vao thiét ké va téi uu
hoa bd moi dac hiéu trong xac dinh dot bién gen
SLC22A5 gay bénh thi€u hut carnitin nguyén
phat & ngudi Viét Nam.

I1. DOI TUONG VA PHUO'NG PHAP NGHIEN CU'U

- Nghién ciu thuc nghiém trong phong thi
nghiém tai Phong kham chuyén khoa xét nghiém
Chemedic Viét Nam trén cac mau DNA dudgc tach
tir mau mau got chan trén giay tham kho cula tré
sd sinh (gUi tGi lam xét nghiém sang loc sa sinh).

- S& dung phan mém Ugene dé thiét k& bd
moi ddc hiéu cho tiing exon clia gen SLC22A5.

- TGi uu hda cac diéu kién cho PCR xac dinh
dot bién gen SLC22A5 khi st dung cac cap moi
da dudgc thiét ké & trén bao gom: khao sat nhiét
dé gdn modi, nong dd modi va s6 chu ky nhiét
trong PCR. Qua trinh t6i uu hoéa 3 diéu kién trén
dudc tién hanh [an lugt d& dam bao mdi an
khao sat chi danh gia 1 tiéu chi véi nhiéu mdc
khac nhau dé chon ra dugc mdrc t6i uu khi tham
gia PCR cho mai tiéu chi.

- Xac dinh tinh dac hiéu clia moi da thiét ké
dugc & trén qua phéan tich gen SLC22A5 bang
quy trinh PCR da dudc t6i uu hda va giai trinh tu
gen theo phuong phap Sanger sau do doi chiéu
két qua vdi trinh tu gen SLC22A5 trong ngéan
hang gen.

Bang 1. Cac b6 méi cho phan irng PCR phan tich gen SLC22A5

Exor Vi tri Moi Trinh tu KT san pham | %GC| T
1 7...662 Forward GGACTACGACGAGGTGA 361 58.8 | 57.31
(656) Reverse GTCCTGACTGAACTCCC 361 58.8 | 57.52
2 8675...8778 Forward ATGATACACCCCCTTTGCTC 157 50 | 58.68
(104) Reverse CAGTGCTGAGGTCCCCTGGT 157 65 | 58.97
3 14444...14598 | Forward | GCTGGTTATCTGTCACTCTCCTT 250 47.83| 58.94
(155) Reverse ACAGTTGTCTCCAGAAAGGT 250 45 | 59.17
4 15625...15796 | Forward| GCTAACTCGACCTCCCTTGTT 257 52.38| 59.77
(172) Reverse TGTTGCTGCCCTCTAGTGAA 257 50 59.09
5 19218...19318 | Forward| GACCACCTCTTCTTCCCATACA 371 50 | 60.36
(101) Reverse ATTCCCCACAAGAGTCCATA 371 45 | 62.76
6 20987...21201 | Forward | AGCTGGTTATCTGTCACTCTCCTT 248 46 | 59.85
(215) Reverse GTTGTCTCCAGAAAGGTAGG 248 50 | 59.14
v 22730...22912 | Forward| TCCTACCCTCTTTCCTTTGCT 231 47.62| 59.36
(183) Reverse TCCCGTTGCTCTAGTGTGCC 231 60 | 59.55
8 23973...24108 | Forward AGGCTCCGTCTGCTTTG 244 58.82 | 57.52
(136) Reverse | GTGTCTGTGAGAGGGAGTTTG 244 52.38 | 56.89
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24482..25909 | Forward

TCTTGTTTGTTTGGAGACTGG

266 42.86 | 50.45

9

(1426) Reverse

AGTTTCTCCCTTACTGGAAG

266 45 |49.73

Dung phan mém Ugene va trinh ty gen
SLC22A5 da dugc cong b6 trong ngan hang gen
thiét ké dugc 9 bé moi dac hiéu cho toan bo cac
exon trén gen SLC22A5 vdi cac thong so6 ky thuat
nhu bang trén. S dung cac thong s6 ky thuat
d6 dé dat cac cdng ty sinh phdm san xuét 9 cap

300 bp
200 bp

100 bp

Hinh 1. Két qua PCR khuéch dai exon 2 trén gen SLC22A5

moi dé sir dung trong phan tich xac dinh dot
bi€n gen SLC22A5 gay bénh thi€u hut carnitin
nguyén phat. Tién hanh vu hda cac diéu kién
cho PCR xac dinh dot bién gen SLC22A5 khi st
dung cac cap moéi da dugc thiét ké & trén thu
dugc két qua nhu sau:

v M 4O (0253 (015§ (0:75) 1. #1.250 1.5

0 cac néng dé moi khac nhau

- O t&t c& cAc ndng do mdi clia exon 2 (trir
néng dd 0.01 va 0.25 pmol/L), san phdm PCR
thu dugc c6 kich thudc ding véi thiét k& (157
bp). O nong d6 0.01 va 0.25 ymol/L vach DNA
thu dugc rat mG nén khdng danh gia kich thudc.

- O khoang nong do moi tur 0.01 pmol/L dén
0.075 pmol/L hiéu qua khuéch dai exon 2 cua
gen SLCAS5 dat hiéu qua chua cao (cac bang DNA
san pham rat mg)

- O khoang nong d6 moi tir 0.1 umol/L dén
0.75 pmol/L hiéu qua khuéch dai exon 2 clia gen
SLCA5 dat hiéu qua cao (cac bang DNA san
phdm r3 nét, ddm do sang cao)

- O khoang nong do moi tor 1 pmol/L dén
1.5 pmol/L hiéu qua khuéch dai exon 2 cGa gen
SLCA5 dat hiéu qua cao (cac bang DNA san
phdm cé dam dd sang cao) tuy nhién vai ndng
dd moi cao cd thé gay hién tugng thira DNA moi
nén trén hinh anh dién di san phdm PCR cla cac
moOi nay xudt hién cac vach sang nhoe khong
gon gang sac nét.

300 bp
200 bp

Hinh 2. Két qua PCR khuéch dai exon 2
trén gen SLC22A5 vdi cac chu ky nhan lIén
khac nhau

- PCR v@i s6 chu ky nhan Ién trong khoang
tlr 20 dén 30 chu ky chua thu dugc san pham

(khong thdy bang sang DNA trén ban gel dién di).

- PCR v@i s6 chu ky nhan Ién trong khoang
tr 35 dén 48 chu ky mdi xuat hién bang DNA
trén ban gel dién di véi kich thudc dang nhu
thiét ké (157bp)

300 bp

200 bp

Hinh 3. Két qua PCR khuéch dai exon 2
trén gen SLC22A5 J cac nhiét dé gan moi
khac nhau

- Khoang nhiét d6 gan moi thanh céng cho
PCR khuéch dai exon 2 cd khoang nhiét tir 50°C
dén 60°C: cac bang DNA sang sdc nét, gon va
dang kich thudc.

- TU khoang nhiét 62°C dén 65°C két qua PCR
cho vach m& han nhung van ding kich thudc

Tién hanh chay PCR phan tich gen SLC22A5
trén ca 9 cdp moi st dung cac diéu kién dugc toi
uu nhu trén va thu dugc két qua nhu sau:

M 12 345 67 8 9 ()

300 bp
200 bp
100 bp

Hinh 4. Két qua PCR khuéch dai 9 exon
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trén gen SLC22A5 J néng dé moi 0.5 nay déu xudt hién cac bang sang gon va rd nét
pmol/L, nhiét dé gan méi 50°C véi 40 chu 6 kich thuéc phu hgp méi da thiét ké.

ky nhén lén VGi cac mau PCR thanh cong (xuat hién bang

-&vitri1,2 3,456, 7,8 9lakét qua sang trén ban gel) sé dugc thu hoi, tinh sach va
dién di cac doan gen dugc khuéch dai tir cic mdi  ti€n hanh giai trinh tu gen theo phudng phap
tuong (ng 1, 2, 3,4, 5, 6, 7, 8, 9. Tai cac vi tri  Sanger, két qua thu dugc nhu sau:

Exon

Ké't qué giéi trinh tu’

CCATCGCCAACTT
25356 &m &0 ETCT sis

c-- GGCTGGAGCCGGG

M/\AANV\MAA/V\AA/VV\/VMAAAN\/\/\ANV\M/W\AAMNVM\AA/\AANM MAASNANAA LAAAAN

CGCCACCATCGCCAACTTCTCG

FG_G_G-GIG cAABEITccTcToTcAccABlcABITccAAc cEERIRIAGTEAGA A TRITERITT o7 7

ATGATACACCCCCTTTGCTCATCT TGCAGTIGGAACCTIGGTIGTIGIGAGGACGACTGGAAGGCCCCACTCACAATCTCET TGTT
B 1 7k

|AIL.AIALALLLLL\|\L.L\LAIL\|(JLA(-|(JL.AALLIL‘(-|(JIL‘ILAL.(.ALL.ALILL.AAL(JL(LLALlLALAA\L\LL\|hll

3 a6 G ) G G T
SCATGCAGACAGGCTITCAGCT ICCTIGCAGATCT TCTCGAAGAAT T TTGAGATGTITTGICGTIGCTIGITIGICCTTIGTIAGGCATY
i o e s e . ; S i i T " i = e I .
S CATGCAGACAGGCTTCAGCTTCCTGCAGATCTTCTCGAAGAATTTTGAGATGTTTGTCGTGCTGTTTGTCCTTGTAGGCAT

IS Al A i
o N AN YN A AN AN AAANAAAA AN ey

WER < 1 < <0 oIS <IN c < ol N < N < < - o < NN ol - =q= cMe

GTTIGCTTACT ICATCCGAGACTGGCGGATGCTIGLIGGIGGCGETIGACGATGCCGGGGGTIGCTIGIGCGIGGCACTCRNTIGGTG

G- -G_G-G_G_G_ﬁ- -G-G_G CATIET o]

TTCCCATACACTTATGATGTTGTITCCTGCAGTTACAAGACCTAAGT ICCAAGAAGCAGCAGTCCCACAACATTCTIGGATCTG

TTCCCATACACTTATGATGTTGTTCCTGCAGT TACAAGACCTAAGT TCCAAGAAGCAGCAGTCCCACAACATTCTGGATCTG

/ ; A MAA A~ A \A\
Aran AAAASAAAAANN ANV VALY

G GGAG GG G GG GT G G GA G G GTWGGTGAG GGGTG

IAAGTTIGGAGTCACGGCTGCCTT T TCCATGGTICTACGTGTACACAGCCGAGCTGTATCCCACAGTIGGTIGAGAAACATGGGTG
277 > 22 27 2 22 8k 2 28 22 262 2263 22831 283 22840 22

AAGTTTGGAGTCACGGCTGCCTTTTCCATGGTECTACGTGTACACAGCCGAGECTGTATCCCACAGTGGTGAGAAACATGGGTG

AL S

T A

BT oo BAcBATEET o B BB TABT BTt TABETToo AR o A ¢ G o T
CTCCACAGCATCCCGCCTGGGCAGCATCCTGTCTCCCTACTTCGTTTACCTTGGTAAGTCCCATGAGCCAAGGGCACACTAGA
.

TCCACAGCATCCCGECTGGGCAGCATCCTGTCTECCCTACTTCGT T TACCTTGGTAAGTCCCATGAGCCAAGGGCACACTAGA

VAN A A A ANAN N - VAY A (PP, AN

cllc IE_5 TACEECAETIECEA CABAEEATTCABEACATOETAAGCAGTEAAACCETAAGCAAGCAGETEETETCTEACTOTT
GAGAGCTTCGGTACCCCACTCCCAGACACCAT TGACCAGATGCTAAGAGT CAAAGGGTAAGAAGACCTCCTCTGTCAGTGTT

rosa 0 1 Xt " 1131
G AGAGCTTCGGTACCCCACTCCCAGACACCATTGACCAGATGCTAAGAGT CAAAGGGTAAGAAGACCTCCTCTGTCAGTGTT

i i n N
A , AAAAA A AV

G G GG
AAATGTGTTACTGACATATTTTTGCTTGTTTTTATAGARTGAAACACAGAAAAACTCCAAGTCACACAAGGATGTTAAAAGA
244 244: 24 14 14 14 2447 24480 a4 24491 2449 24 5k 8 2451 2451 4 74 52:

AAATGTGTTACTGACATATTTTTGCTTGTTTTTATAGARTGAAACACAGAAAAACTCCAAGT CACACAAGGATGT TAAAAG A

AAAAAY YA

Hlnh 5. Két qua g/al trlnh tuw exbh 1 ' 2, 3 4 5 6, 7, 8 9 tren gen $LC22A5

- Két qua giai trinh tu gen hpan toan phu hgp vai trinh tu cla gen SLC22A5.
- Cac peak ro rang, san pham khuéch dai sau PCR da dat yéu cau vé so6 lugng va chat lugng, do
tinh sach tugng déi tot.

IV. BAN LUAN va ngudi An D sinh sng tai Singapore, tac gia

Nghién ciu nay s dung phan mém Ugene Edmund Jon Deoon LEE & CS dd sir dung 11 cép
va trinh tu' gen SLC22A5 d4 dugc cong b3 trong  MOi [5]. Nam 2012, tac gia Hyung-Doo Park &
ngén hang gen dé thiét k& dugc 9 cdp moi sir €S cung s dung 11 cap moi xac dinh dot bien
dung trong PCR phan tich cac exon trén gen fren gen SLC22A5 de chan doan xac dinh benh
SLC22A5. N3m 2010, trong nghién cifu khao sat nhan thieu hut carnitin nguyen phat — ca benh
gen SLC22A5 trén chiing toc ngudi Trung Quéc dau tién cua bénh ly nay dugc chan doan bang
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xét nghiém gen tai Han Quoc [6]. Nam 2017, tac
gid Nicola Longo & CS da st dung 10 cap moi
trong nghién cru cdu tric va chirc nang cua gen
SLC22A5 [7]. Su khac biét vé s6 lugng cdp moi
trong cac nghién cltu trén van dam bao khao sat
trén toan bd gen SLC22A5 nén su khac biét nay
khong cé y nghia.

Trong nghién clitu nay da thiét k€ 9 cap moi
khuéch dai thanh cong 9 exon trén gen
SLC22A5. Cu thé, cac doan exon 1, 2, 3,4, 5, 6,
7, 8, 9 dugc khuéch dai déu cé kich thudc ding
vGi thiét k€ ban dau (Hinh 4). Bong thdi, két qua
gidi trinh ty gen cua cadc exon nay hoan toan
trung khdép véi trinh tuv da dugc cong bl trén
ngan hang gen (Hinh 5). Nhu vay nghién ciu
nay da thiét ké thanh cong 9 cdp moi dac hiéu
(s61,2, 3,4,5,6, 7,8, 9) i’ng dung trong Xac
dinh dot bién trén gen SLC22A5 gay bénh thi€u
hut carnitin nguyén phat véi quy trinh PCR da
dugc t6i uu hoda.

V. KET LUAN

Pa thiét ké thanh cong cac cap mdi sb 1, 2,
3,4,5 6,7 8 9 dac hiéu vGi gen SLC22A5 va
hoan toan co thé sir dung trong viéc xac dinh cac
dot bién gen SLC22A5 gay bénh thi€u hut
carnitin nguyén phat véi quy trinh PCR nhu sau:
Nong do modi t6i uu trong khoang: 0.1 pmol/L
dén 0.75 pmol/L; SO chu ky nhan lén t6i uu

trong khoang: 35 — 48 (chu ky); Nhiét do gan
moi t6i uu trong khoang: 50°C — 60°C.
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THIET LAP GIA TRI THAM CHIEU CHO MQT SO CHi SO HUYET HQC
TE BAO VA PONG MAU CUA THAI PHU GIAI POAN BA THAI KY

Lé Thi Ngal, Tran Thi Chi Mai'2, Trin Thi Ngoc Anh3

TOM TAT

Nghién clu dugc thuc hién véi muc tiéu thiét lap
khoang tham chi€u cho 8 chi s6 huyét hoc té bao va 5
chi s6 dong mau cla thai phu giai doan ba thai ky.
Phuang phap nghién cfu: mo ta cdt ngang tién cuu.
Ddi tugng nghién clru: 142 phu nit mang thai khoe
manh tUr 18-35 tudi, cd tudi thai tir 28-38 tuan, thai
dan, protein niéu am tinh, huyét ap tam truong <90
mmHg; nhitng [an mang thai va sinh ng trudc day
khong cé tién s bénh ly thai nghén va tai bién. SO
lugng hong cau (RBC), Hb, Hct, MCV, MCH, MCHC, s6
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lugng bach cdu (WBC), s6 lugng tiéu cau (PLT) dugc
phan tich trén may Celldyn Ruby cta hang Abbott. Chi
s6 dong mau PT (gidy, INR), APTT (giay, ty lé
bénh/chiing), fibrinogen (g/L) dugc thuc hién trén
may ACL top 500 cua hang IL. Khoang tham chiéu
cla cac chi s6 huyét hoc té€ bao va dong mau & thai
phu giai doan ba thai ky da dugc thiét lap, la mot
ngudn tham khao cho cac phong xét nghiém va cac
bac sy lam sang.

T khoa: Phu nif co thai, khoang tham chiéu,
huyét hoc, ddng mau, giai doan ba thai ky

SUMMARY
REFERENCE INTERVALS FOR
HEMATOLOGICAL AND HEMOSTATIC
PARAMETERS IN HEALTHY PREGNANT
WOMEN DURING THE THIRD TRIMESTER
The aim of this study was to establish reference
intervals for some hematological and hemostatic
parameters in healthy women during the third
trimester of pregnancy. A prospective cross-sectional
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