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ABSTRACT

Background: Dried blood spot (DBS) samples were originally used for metabolic
screening in newborns but are now increasingly applied in molecular diagnostics, such as
PCR and gene sequencing due to their convenience in collection and storage.

Objective: To evaluate the effects of storage time and temperature on the quality of DNA
extracted from DBS samples.

Methods: Peripheral blood from a healthy volunteer was spotted onto pecialized
filter paper. These samples were then stored under three temperature conditions
(25°C, 2-8°C, and -20°C) and for different periods of time (1 week, 1 month, and
3 months). DNA was extracted using the G-spin™ Total DNA Extraction Mini Kit.
To assess DNA quality, spectrophotometric analysis (0D260/280), agarose gel
electrophoresis, and PCR amplification of exon 6 of the CACT gene (233 bp) were
performed.

Results: DNA extracted within 24 hours showed the highest concentration (32.7 ng/ul;
0OD260/280 = 1.81). A clear downward trend was observed over time, with concentrations
decreasing to 19.6 ng/ul, 18.1 ng/ul, and 7.2 ng/ul after 1 week, 1 month, and 3 months,
respectively. Regarding storage temperature, samples kept at 25°C yielded the highest
DNA concentration (19.3 ng/ul), followed by those stored at —20°C (14.5 ng/ul) and 2-8°C
(11.1 ng/pl).

Conclusion: The quality of DNA extracted from dried blood samples tends to decrease
over time but still remains sufficient for PCR.
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TOM TAT

Muc tiéu: Danh gid &nh hudng ctia thoi gian va nhiét do bao quan dén chat lugng DNA tach
chiét tr mau mau thdm kho (DBS).

Dai twong va phuong phap: Mau ngoai vi cia mot tinh nguyén vién khoe manh dugc nhd
l&n gidy thdm chuyén dung, bdo quan & ba diéu kién nhiét d6 (25°C, 2-8°C va -20°C) trong
1 tuan, 1 thang va 3 thang. DNA dugc tach chiét bang bo kit G-spin™ Total DNA Extraction
Mini Kit. Chat luong DNA dugc dénh gia bang do quang phé (0D260/280), dién di agarose
va PCR khuéch dai doan exon 6 trén gen CACT (233 bp).

Két qua: DNA tach trong vong 24h c6 néng do trung binh 32,7 ng/ul, d6 tinh sach 1,81. Sau
1 tuan va 1 thang, néng dé giam con 19,6 ng/plva 18,1 ng/ul; sau 3 thang giam rd rét con
7,2 ng/pl. Trong céc diéu kién bao quan, mau & 25°C cho ndng d6 DNA trung binh cao nhat
(19,3 ng/ul), ti€p theo la -20°C (14,5 ng/ul), thap nhat & 2-8°C (11,1 ng/pl).

K&t luan: Chat lwgng DNA tach tir mau mau khd cé xu hudng gidam theo thai gian nhitng
van dam bao chét luong cho PCR.

Tir khéa: Tach DNA t&r mau mau thadm khd, bado quan mau mau thdm kho, PCR,

Tu viét tat: Mau mau tham khd (DBS), phan (ng khuéch dai chubi (PCR), Carnitin-
acylcarnitin translocase (CACT).

1. DAT VAN DE

Hién nay, viéc |8y mau gét chan tré so sinh (mdu  dén chat luong DNA tach chiét tr mau mau thadm
mau thdm kho — DBS) dugc ap dung rong rai trong  kho (DBS).

sang loc va chan doan céac bénh ly baAm sinh. Ngoai

cac xét nghiém chuyén héa, mau DBS con dugc sl

dung cho cac ky thuat sinh hoc phantnhu PCRva 2. pOI TUQNG VA PHUONG PHAP NGHIEN CUU
giai trinh ty gen nho'tinh thuan tién trong thu thap va ’

bao quan du khéng phai mau ly tudng dé tach chigt  2.1. Vatliéu nghién ciru

DNA, RNA[1,2]. Mau ngoai vi cla mot tinh nguyén vién khée manh
&' Viet Nam, da co rét nhigu nghién ciu t3i wu hoa  dUoc nho Lén gidly thdm chuyén dung, bao quan &
quy trinh tach chiét cling nhukhao sét digu kién bao  Pa mure nhiét (25°C, 2-8°C va -20°C) trong 1 tuan, 1
bao quan DNA, RNA sau tach chiét dé thu dugc mau  thangva 3 thang dé tao thanh cac mau mau kho st
nguyén liéu di truyén cé chat lugng cao nhung chwa  dungtrong nghién cuu.

c6 nhiéu nghién cltu khao sat diéu kién bao quan
mau t& bao dung dé tach chiét DNA cho céc xét
nghiém sinh hoc phan t&, dic biét la mau mauthdm - Nghién clu thuc nghiém ti€n clu trong phong
kho. thi nghiém: DNA dugc tach tir cdc mau mau khod
trén bang bd kit G-spin™ Total DNA Extraction Mini
Kit (Quiagent) va danh gia bang do quang phd

2.2. Phuong phap va céac chi tiéu nghién ctru

Do dé chung téi tién hanh nghién nay nham danh
gid anh hudng clia thoi gian va nhiét do bao quan
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(OD260/280), dién di agarose va PCR khuéch dai
exon 6 clia gen CACT.

Chi tiéu nghién ctru: chat lugng DNA dugc dénh
gia théng qua nong dé va do tinh sach (ti & OD260/
0D280) bang phuong phap do quang.

2.3. Thoi gian, dia diém va dao dirc nghién ciru

- Nghién ctru dugc ti€n hanh tai khoa Ky thuaty hoc,
truong dai hoc Y Ha Noi tlr thang 1/2025 dén thang
5/2025.

- DPao ddc nghién cru: nghién clru hoan toan khong
anh hudng dén strc khde clia tinh nguyén vién.
Thong tin ca nhan cula tinh nguyén vién dugc gilr bi
mat hoan toan.

3. KET QUA NGHIEN cUU

Bang 1. D4 tinh sach va néng dé ciia DNA
tach tir cdc mau mau kho theo thoi gian va nhiét
do bao quan mau mau

Thoi gian bao quan
Nhiét d bao Ds?agﬂh d'g?)",fA Ma
quan (882286(()))/ (ng/pl) mau
Tach ngay trong 24h
Bao quan & 25°C 1,81 33.5 P,
Bao quan & 2-8°C 1,75 32,1 T,
Bao quan &-20°C 1,76 32,4 A
Bao quan 1 tuan
Bao quan §25°C | 0,82 24,7 "
Bao quan &2-8°C 0,73 15,2 W
Bdo quan &-20°C | 0,82 18,9 w
Bao quan 1 thang
Bao quan d250C 0,78 24,5 "
B4o quan 2-8°C | 0,78 12,2 T,
Bao quan &-20°C 0,78 17,7 -
Bao quan 3 thang
Bao quan §25°C | 0.88 8,7 Py
Bao quan &2-8°C 0.92 5,9 T..
Bao quan &-20°C 0.85 7,0 A,

Py, T;A,la méu DNA duorc tach chiét trong vong
24h sau kh/ thu thap tir 3 méu mau sé dung dé lam
thuc nghlem P, T, Al mé&u DNA duoc tach
chiét tir 3mau mau kho du’o’c bdo quan 1 tudn &
cdc muc nhiét do lan luot: 25°C; 2-8°C; -20°C; P, ,;

T, A, 1@ mau DNA duoc téch chiét tir 3 mau méu
kho duoc bao quan 1thang ¢ cac muc nhiét do l&n
luot: 25°C; 2-8°C; -20°C Py Tow As L@ méu DNA

duoc tach chiét tir 3 mau mggu Igﬁo duoc bao quan
3 thdng & cdc murc nhiét dé lan lugt: 25°C; 2-8°C;
-20°C.

Nhan xét: Cdc mau DNA dugc tach chiét trong vong
24h sau khi thu thap tir 3 mau mau sé dung dé lam
thuc nghiém déu co do tinh sach cao va tuong dong
gitra cadc mau, ndong dd DNA trén 3 mau tuong déng
vGinhau.

TAt ca cadc mau DNA tach tir cdc mau mau khd da
quabao quan cé do tinh sach (gia tri OD260/0D280)
kha tuwang dong nhung déu & muirc thap (do tinh sach
chua cao).

O céac diu kién bao quan 25°C; 2-8°C; -20°C: Nong
dd DNA téach tai thdi di€m 1 tuan c6 gia tri cao nhéat

(P, sT, s A,,) saugiam d‘émtaith(‘J?idié’m1tha’mg(P1
T1m, A, )vé gidm thap hon rat nhiéu tai thgi diém 3
thang( am’ TSm, A )

Taitat ca cacthdidiémtach chiét: Nong dd DNAtach
t mau mau khoé bao quan tai nhiét dé 25°C c6 ndng
dé cao nhat, sau dé gidm dan t&i mau bao quan tai
-20°C va th&p nhat § mau bao quan tai 2-8°C.

3.1. Nong do DNA theo thoi gian bao quan
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20.0 20°C

15.0¢

NBng do DNA (ng/pl)

10.0¢
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0.0

0 1tuén 1thang 3thang

Bi€u d6 1. Nong do ciia DNA thu duoc
theo thoi gian bao quan mau mau khé

Nhan xét: Nong dé DNA tach chiét tir 3 mau mau
kho tai thdi diém ngay sau khi ldy mau 24h c6 gia tri
tuong duong nhau.

O ca 3 muc nhiét dd bao quan gidy thadm, ndng do
DNA thu dugc c6 xu huéng gidm theo thdi gian, dac
biét cé sy giam ro rét tai thdi diém sau 1 tuan va sau
3thang bao quan.
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3.2. Nong dé DNA theo nhiét dé bdo quan
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N@ng d6 DNA (ng/ul)

Bi€u do 2. Nong d6 DNA thu dugc theo nhiét do
bao quan mau mau kho

Nhan xét: Néng dé6 DNA tach chiét tr 3 mau mau
kho tai thdi diém ngay sau khi ldy mau 24h c6 gia tri
tuong duong nhau.

Tai ca 3 méc thai gian bao quan, mau DNA tach tir
mau mau kho dugc bdo quan §25°C cé néng dé cao
nhéat; mau DNAtach tirmau mau kho dugc bao quan
3 2 - 8°C ¢c6 ndng do thap nhat. Khéng nhén thay cé
sutuyén tinh gitra nong doé DNA vdi sy giam nhiét do
bao quan cac mau mau kho tir 25°C vé -20°C.

3.3. K&t qua PCR khuéch dai exon 6 ctia gen CACT
S dung cdc mau DNA thu dugc trong nghién cliu
ldm DNA khuén trong phan tng khuéch dai exon tha

6 clia gen CACT (co kich thugc 233 bp) thu dugc két
qué nhu sau:

- Piw Tiw Alw Pim Tim A1m P3m T3m A3m

Hinh 1. K&t qua dién di san pham PCR
khuéch dai exon 6 cia gen CACT

M: Marker; (+): Chi'ng duong; (-): Chf]’ng am; P, ;
T, w",’.47 w P, m; T7m3'AA1m,' Psm T, ‘Asm:'inat{ ngh/en c;u’u
voi cac diéu kién thdi gian va nhiét do bao quan
khac nhau (nhu chd thich cta Bang 1)

Nhan xét:

Tai thai (jié’m 1tuén: C4 3 nhiét dd muirc nhiét dé bao
quan mau mau khoé déu thu dugc san pham dién di
la cac bang sang sdc nét co kich thudc 233 bp.

Tai thoi diém 1 thang: mdc nhiét do6 bdo quan mau
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mau khé & 25°C va -20°C thu dudc bang sang sac
nét; & nhiét do bao quan 2 - 8°C cho bang mo hon.
Ca 3 mau DNA déu cho san pham PCR dung kich
thudc 233bp.

Tai th&i diém 3 thang: Ca 3 nhiét d6 mic nhiét do
bao quan mau mau khé déu thu dugc san pham
dién di la cac bang mo, khong rd nét va déu cé kich
thudc 233 bp.

4. BAN LUAN

4.1. Anh huéng cla thdi gian bao quan dén chét
lwvong DNA trén mau mau tham kho

Bang 1 va biéu do 1 cho thay, nong do DNA duoc
tach chiét tir cdc mau mau thdm khod co gia tri tr 5,9
ng/ul-24,7 ng/plva cé xu huéng giam dan theo thdi
gian bao quan, dac biét c6 su sut giam ro rét tai thoi
diém 3 thang & tat ca cac muc nhiét dé bao quan.
T4t ca cac mau DNA dugc tach trong vong 24h sau
khithu thap mau déu co6 do tinh sach (gia tri 0D260/
0D280) cao. O tat ca cac mau nghién cu qua thaoi
gian bao quan, do tinh sach (gia tri 0D260/0D280)
kha tuwong déng nhung déu & murc thap (do tinh sach
chua cao). Diéu nay c6 thé do céac té bao bach cau
trén cac mau mau khé bi bam chét vao cau tric xo
clia gidy trong qua trinh bao quan (lam khd) gay ra sy
giam s& luong bach cau thu dugc ciing nhu lAn xo
gidy khi chuyén lai dang t&* mau mau khé sang dang
dung dich trong qua trinh tdch DNA. Nhan dinh nay
cang co6 ca sd khi so sanh két qua tach DNA trong
vong 24h sau khi ldy mau (néng dd tir 32,1 ng/pl -
33,5 ng/pl, dé tinh sach tir 1,75 - 1,81) vdi cac mau
daquathoigianbaoquan (ndng do tir5,9 ng/ul-24,7
ng/ul; dé tinh sach tlr 0,73 - 0,92) tai bang 1nhéan
thay chéat lugng ctia DNA tach trong vong 24h sau khi
&y mAau cao hon han so véi cadc mau da qua thoi gian
bao quéan. K&t quéa tach DNA tir mau tham kho trong
nghién cfu nay hoan toan tuong tu' vdi cong b nam
2019 cla tac gia Barsa.P va cong su. Cu thé, trong
nghién ctru clia Barsa.P, DNA tach tir mau tham kho
c6 néng do tir 14 - 72 ng/ul v&i dd tinh sach trong
khoang 1,51 - 1,85 theo phuong phap Chelex va cé
nong do tir 9 - 50 ng/ul vdi do tinh sach trong khoang
1,68 - 2,1 theo phuong phap TE[3].

So sanh ddm do sang clia céc bang dién di trong
hinh 1 c6 thé nhan thay cac bang cling cé xu hudéng
gidm dan do sang theo thdi gian bao quan, cu thé
cac bang sang va sac nét nhat tai méc thdi gian bao
quan 1 tuédnva mo nhét tai moc thdi gian bao quan 3
thang. K&t qua nay hoan toan tuong ng véi nong do
DNA khuén dugc tach chiét tir cdc mau mau kho cé
thoi gian bao quan khac nhau trong nghién clru nay
tai bang 1. Tuy nhién két qua nghién cltu nay ciing
giong nhu céng bs cua tac gia Alanna.S va cong sy
(2015), PCR c6 do nhay véi khoang ndng do DNA
khuén kha l&dn nén du ndng dd DNA co6 thé bi giam
theo thdi gian bao quan mau mau thdm khé van cé
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thé khuéch dai thanh cong PCR4.

Nhu vay méc du mau thdm khd cé thé bi gidm néng
doé DNA trong qua trinh bdo quan theo thdi gian
nhung néu chon phuong phap tach chiét phu hop
van cho phép thu hdi dugc luong DNA lam nguyén
liéu cho PCR trong cac xét nghiém sinh hoc phan tu.

4.2. Anh huéng clia nhiét dé bao quan dén chat
lwgng DNA trén mau mau tham kho

Trong bang 1 va biéu dod 2 thdy ndng dd DNA tach tir
mau mau khd bao quan tai nhiét d6 25°C c6 néng
dé cao nhat, sau do gidam dan t6i mau bao quan tai
-20°C va thdp nhat & mau bao quan tai 2-8°C. K&t
qua nay chua cho thay su tuyén tinh gilta nong do
DNA vGi su gidm nhiét d6 bado quan mau mau thadm
khé. K&t qua nhu vay c6 thé do thoi gian khao sat
trong nghién cltu nay chua da dai dé thay duoc
vai trd clia nhiét dé bao quan mau mau thadm kheé.
Nghién c(fu cua tac gid Eun-Hye Choi va CS (2014)
da ghi nhan chat lwuong DNA tach t mau mau thdm
khd bao quan tai -20°C trong vong 2 ndam c6 chat
luong 8n dinh hoan toan c6 thé sir dung dugc trong
PCR[5].

Hinh 1 & két qua dién di san pham PCR khuéch dai
exon 6 cua gen CACT str dung cac DNA khuon dugc
tach chiét tir cdc mau mau kho trong nghién ciiu.
K&t qua cho thay tat ca cac mau DNA khudn dugc
tach chiét tir cdc mau mau khd déu cho san pham
PCR la cac bang sang co kich thudc 233 bp. Nhu
vay c6 thé thdy DNA tach chiét tr mau mau khé du
c6 ndng d6 DNA thap (thdp nhat la 5,9 ng/pl) van c6
thé lam khuén cho PCR mdt cach dac hiéu. So sanh
dam do sang clia cac bang dién di trong hinh 1 cé
thé nhan thay tai thai diém 1 thang: mic nhiét do
bao quan mau mau khé & 25°C va -20°C thu dudc
bang sang sac nét; & nhiét do6 bao quan 2 - 8°C cho
bang m&hon. C4 3 mau DNA déu cho san pham PCR
dting kich thudc 233bp. Tai thai diém 3 thang: Ca 3
nhiét dd muc nhiét dd bao quan mau mau khd déu
thu dugc san pham dién di la cac bang mad, khong
rd nét va déu co kich thudc 233 bp. Cé thé thay hiéu
suat PCR con phu thudc vao nong dé DNA khudn va
két qua PCR khuéch dai exon 6 ctia gen CACT trong
nghién nay hoan toan tuong thich vdi két qua do mat
doé quang danh gia chat lugng DNA khudn & bang 1.
Tuy nong dé DNA khuén trong nghién clru nay cé
su khac biét nhung van khuéch dai thanh céng gen

exon 6 clia gen CACT bang PCR. Diéu nay c6 thé giai
thich vi d6 nhay clia nong dé DNA khudn trong PCR
c6 khoang gia tri kha lén. K&t qua nay hoan toan phu
hop véi tac gia Alanna.S va cong su (2015) khi khao
sat d6 nhay ctia ndng ddé DNA khuon tach chiét tir
mau thdm khé trong PCR[1,2,4].

Nhu vay qua nghién ctu nay cho thdy bao quan
mau mau khé trong vong 3 thang & bat c* méc nhiét
nao trong khoang tir -20°C dén 25°C déu tach dugc
DNA c6 chat lugng 6n dinh c6 thé sir dung trong xét
nghiém sinh hoc phan tcr.

5. KET LUAN

Chét lwugng DNA thu dudgc ty 1& nghich véi thai gian
b&o quan mau mau thadm khd. Tach DNA trong vong
24h sau khi lay mau vao gidy tham cho chat lugng
DNA t6t nhat.

C6 thé bdo quan mau mau khé trong thoi gian 3
thang & bat cir mdc nhiét dé nao trong khoang tir
-20°C dén 25°C déu tach dugc DNA c6 chéat lugng
8n dinh c6 thé sir dung trong PCR.
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