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NGHIEN CUPU NG DUNG AMICON® ULTRA-15
TRONG QUY TRINH TACH CHIET ADN TU MAU HAI COT
LAU NAM TREN HE THONG TACH CHIET TU PONG
AUTOMATE EXPRESS DNA EXTRACTION
TRONG NHAN DANG PHAP Y
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TOM TAT

Muc tiéu: Nghién ctru xay dung quy trinh tach chiét ADN tir mau hai cét Iau ndm trén hé théng tach chiét
twr déng AutoMate Express DNA Extraction c6 str dung Amicon® ultra-15 centrifugal filter units trong nhédn
dang phap y.

DP6i twong va phwong phap: Nghién ctru thuc nghiém 10 méu réng (xwong) lau ndm, trung cau Vién
Phap y Quén doéi giam dinh ADN; thoi gian tir thang 7/2023 dén thang 12/2023.

Két qua: Xay dung thanh cong quy trinh tach chiét ADN tir méu hai c6t ldu nam trén hé thong tach chiét
twr ddng AutoMate Express DNA Extraction co6 tmg dung thiét b/ loc li tam Amiconf@ ultra-15, v<’5’i 5 budc
thuc hién (xt Ii mau; khir khoang; t dém; cd dac dung dich; thiét Iap va chay hé thdng tach chiét tw dépg
AutoMate Express DNA Extraction). Quy trinh cé kha ndng tng dung trong giam dinh ADN v&i cac wu diém
tiét kiém thoi gian tach chiét, tiang s6 lugng méu trong méi lan tach chiét, han ché kha nang nhiém trong
phong thi nghiém, tranh s tiép xdc véi phenol-chloroform-isoamyl alcohol.

T khéa: Tach chiét ADN, hé théng tach chiét tu dong AutoMate Express DNA Extraction.

ABSTRACT

Objectives: Study to develop DNA extraction process from remains samples on AutoMate Express DNA
Extraction using Amicon® Ultra-15 Centrifugal Filter Devices.

Subjects and methods: Experimental study on 10 degraded teeth (bones) samples which are required
Military Institute of forensic medicine for DNA analyis, from July 2023 to December 2023.

Results: We built DNA Extraction method for degraded bone and teeth Samples using Amicon® Ultra-15
Centrifugal Filter Devices included five steps (cleaning, demineralization, sample lysate, concentration,
run the AutoMate Express DNA Extraction). Advantages of this method include: saving time, the increase
in number of extracted samples, the reduced risk for contamination, avoiding work with Phenol-chloroform-
isoamyl alcohol for laboratory staffs.
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1. DAT VAN BE

Quy trinh giam dinh ADN xac dinh danh tinh hai
cbt gdbm cac bwdc: lwa chon mau, tach chiét ADN,
khuéch dai, giai trinh tw, phan tich két qua. Tach
chiét ADN la bwéc dau tién, cé y nghia quan trong
quyét dinh thanh cong cla cé quy trinh. Hién co
nhiéu quy trinh tach chiét ADN t&» cac mau xwong
(r&ng) hai cét da dwoc nghién ctu, cong bd va
ap dung, trong d6 cé cac quy trinh tach chiét hiru
co [1], tach chiét st dung bd kit QIAamp® ADN
Investigator (Btc) [2], tach chiét st dung bo kit
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PrepFiler Express BTA™ trén hé thdng tach chiét
tw déng AutoMate Express DNA Extraction [3].
N&m 2021, Jasmin Zoranijic va cong sw da cong bb
két qua so sanh cac phwong phap tach chiét, nhw
phwong phap hiru co (st dung phenol-chloroform-
isoamyl alcohol, ti 1& 25:24:1), phwong phap st
dung bd kit QlIAamp® ADN Investigator va phwong
phap st dung b kit PrepFiler Express BTA™ trén
hé théng tach chiét tw dong AutoMate Express DNA
Extraction dé xac dinh phwong phap tach chiét hiéu
qua nhét cho xwong va rang [4]. Cac nghién ctru
cho thay, phwong phap PrepFiler Express BTA™
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tao ra két qua tdi wu nhat dé tach chiét ADN tir cac
mau rang va xuwong.

Vién Phap y Quan déi dang ap dung quy trinh
tach chiét hiru co (st dung 1.000-2.000 mg bot
xwong/rang) dé tach chiét ADN tir cac mau hai ct
[&u nam. Nhirng nam qua, Vién duwgc trang bi hé
thdng tach chiét tv dong AutoMate Express DNA
Extraction. Tuy nhién, viéc trng dung tach chiét cac
mau hai c6t lau nam theo quy trinh hwéng dan cla
nha san xuét (chi s&r dung 50 mg bot xwong/rang)
chwa thanh cong.

Thiét bi loc li tam Amicon® ultra-15 centrifugal
filter units c6 kha nang loc siéu nhanh, dé dang co
dac cac dung dich mau loang va phurc tap. Thiét bi
duwoc st dung dé c6 dac cac mau sinh hoc ¢6 chira
khang nguyén, khang thé, enzyme, axit nucleic
(mau ADN, ARN soi don hodc soi ddi), vi sinh vat.
T thye tién trén, chung t6i thwe hién nghién ciru
nay nhdm xay dwng va trién khai (r’ng dung quy
trinh tach chiét ADN tlr mau hai cbt 1au nam trén hé
thdng tach chiét tv dong AutoMate Express DNA
Extraction c6 s dung Amicon® ultra-15 centrifugal
filter units trong nhan dang phapy.

2. bOI TUONG, PHUONG PHAP NGHIEN CcUrU
2.1. B6i twong nghién ciru

10 mau rang (xwong) lau ndm, trwng cau Vién
Phap y Quéan déi giam dinh ADN. Th&i gian nghién
ctru tir thang 7/2023-12/2023.

- Tiéu chuan Iwa chon: mau hai cbt da dwoc
giam dinh hinh thai, khéng nam trong mo tap thé,
da diéu kién giam dinh ADN.

- Tiéu chudn loai trir: cac mau hai ¢t chwa dwoc
giédm dinh hinh thai, mau hai cot nam trong mo tap
thé va mau hai cbt bi phan hiy ndng, khéng du diéu
kién giam dinh ADN.

2.2. Phwong phap nghién ctru
- Thiét ké: nghién ctvu thwe nghiém.
- N&i dung nghién ctru:
+ Lwa chon mau nghién ctru.
+ Tach chiét ADN t&» 10 mau da lwa chon.

+ Danh gia ADN sau tach chiét: thwe hién phan
&ng khuéch dai vang HV1 hé gen ty thé; kiém tra
san pham khuéch dai; tinh sach san phdm khuéch
dai; gidi trinh tw ving HV1 - ADN ty thé; danh gia
va phan tich két qua.

- Nghién ctru (rng dung thiét bj loc i tAm Amicon®
ultra-15 centrifugal filter units (Merkmillipore) trong
quy trinh tach chiét ADN t& mau hai cét lau nadm
trén hé théng AutoMate Express DNA Extraction.
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Day la sw két hop gitra wu diém cla quy trinh tach
chiét hiru co, thiét bj loc li tam Amicon® ultra-15
centrifugal filter units va quy trinh tach chiét bang bo
kit PrepFiler Express BTA trén hé théng AutoMate
Express DNA Extraction (Thermo Fisher Sientific,
Hoa Ky).

- Quy trinh tach chiét hiru co:

+ Buwdc 1: x li mau (st dung 1.000-2.000 mg
bét xwong/rang).

+ Buwdrc 2: khir khoang.

+ Bwéc 3: G dém & nhiét do 56°C, gdm 2-2,5
ml lysis buffer (200 ul EDTA 0,5M, pH 8,0; 200
gl Tris HCI 1M, pH 7,5; 150 yl SDS 10%; 600 ul
protein K 20 mg/mL; 10 pyl DTT 1M; 0,36g NaCl,
nwéce khiy ion).

+ Buwoc 4: loai bd protein va tap chat béng
Phenol-chloroform-isoamyl alcohol (25:24:1) va
chloroform-isoamyl alcohol (24:1). Tda cén, tinh
sach thu ADN.

- Quy trinh tach chiét bang bo kit PrepFiler
Express BTA™:

+ Buwdc 1: x& |li mau (s& dung 50 mg bot
xwong/rang).

+ Bwdc 2: G dém & nhiét do 56°C, gébm 2204l
Prepfiler BTA™ Lysis buffer, 3ul DTT 1M, 7ul
Proteinase K.

+ Buoc 3: thiét 1ap va chay hé théng tach chiét
tw déng AutoMate Express DNA Extraction thu ADN.

- Quy trinh nghién ctru:

+ Buwdc 1: x li mau (st dung 1.000-2.000 mg
bét xwong/rang).

+ Buwdrc 2: khir khoang.

+ Bwdc 3: 0 dém & nhiét dd 56°C, gébm 2-2,5m
lysis buffer (200ul EDTA 0,5M, pH 8,0; 200 pl Tris
HCI pH 1M, 7,5; 150 ul SDS 10%; 600 ul protein K
20mg/ml; 10 ul DTT 1M; 0,36g NaCl, nwéc khir ion).

+ Budc 4: ¢d dic dung dich bang thiét bi loc li
tdm Amicon® Ultra-15 Centrifugal Filter Units; dén
khi con thé tich 300 pl.

+ Buoc 5: thiét 1ap va chay hé théng tach chiét
tw déng AutoMate Express DNA Extraction thu ADN.

3. KET QUA NGHIEN cUU

3.1. Két qua lwa chon mau nghién ctru

Nghién clru da lwa chon di 10 miu xwong
(réng) hai cét dé thwe hién nghién clru. Cac mau
sau khi tiép nhan dwgc giam dinh hinh thai, la cac
mau xwong (rdng) ngudi.
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Hinh 3. Phén tich trinh tw bang
phan mém Sequencing Analysis 6.

m Variance Table Report

Mau 9 Mau 10

For research purposes only. Not intended for dinical use.
Date: Saptembu_'Z:,KBm:i
\ e > X P . Contig Name: M35-H5.L038.
Hinh 1. Két qua lira chon mau nghién ctru. Compare Consensus to Reference: ICRS
Comparison Range: Unfilterad
Base Positions: 16,024 to 16,569, 1 to 576
X 2 4 PR ~ 2 Options: Large gap insertions (10 or more bases) induded.
3.2. Két qua khuéch dai vung HV1 hé gen ty thé Mathea o ambiguous reference positns excluded.
P . Reference Total
£ N, a : a z Lol .
. KhuecD dai th?nh ’cong vung HV1 hé gen ty thé 1 L :
cua 10 mau nghién ctru. T 5 ;
16,189 T % 1
16,266| C A 1
Total 3 [3
Sequence Name | Comparison Range Coverage Differences
NCCS091Q 16,074 10 16,313 | 6

m Report generated by Sequencher®: The complete software solution for sequencing DNA.

Hinh 4. Phén tich két qua gidi trinh tw
bang phdn mém Sequencher 5.4.5.

Trinh tw vung HV1 hé gen ty thé cla cac mau
nghién ctru dwoc xac dinh nhém ADN ty thé don
bdi (haplotype) trén webstie: https://haplogrep.i-
Hinh 2. Két qué khuéch dai med.ac.at/.

ving HV1 hé gen ty thé.

Két qua dién di kiém tra san pham khuéch dai

HaploGrep2 - HSD File Report

, o Downioad HSD Fie
(PCR) trén gel agarose 1% (hinh 2) cho thay, mau
do=| chirng amv(kl hlel.f -)Mkho‘ng xu?t hién b’ang,v10 - TR
mkau XNUJO’I:]g (r‘ang) (’kl hleu ’tLP 1 ’den 7:1 O) Eac b’ang {5TR) 160416365 Flatz BT 1% 66 RC 16304
déu rd nét, cung kich thwéc véi mau doi chirng , — ) - »
, n Mall 10 164-16365 %] L 1R18C 1601 RN
duwong (ki hiéu +). :
Ml 2 160415365 Fle3 B 1618C 1648 100G 16304C
3.3. Két QUé glél trinh tw WAL L5 1 18 1155 2 1T
Mall 4 1500416365 & B 1R30T 16319
Glél trinh tu thénh Céng Vung HV1 hé gen ty WAl 3 1602416365 B BT RIS 161830 3 162664
thé cia 10 mau nghién ctu. Trinh tw cac vung e — " - e
siéu bien HV1 hé gen ty thé dwoc phan tich trén i i e e R TR e
phan mém Sequencing Analysis 6 Software va = L - S U

phan mém Sequencher 5.4.5. Trinh tw ving HV1
chung téi doc dwoc clia cac mau nam trong khoang
16024-16365. Hinh 5. Haplotype cta cac mé&u nghién ctru.
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4. BAN LUAN
4.1. Dac diém déi twong nghién ciru

Déi twong nghién ciru trong dé tai nay la cac
mau rang (xwong) cua liét sT Viét Nam.

Céac mau duoc lwa chon nghién ctru dwoc lay
tr cac hai cot co lwgng mau twong doi nhiéu.

4.2. Pic diém bién déi nucleotide ving HV1-
ADN ty thé

Hinh anh dién di ADN sau khuéch dai (hinh 2)
va hinh anh giai trinh tw gen vung HV1 (hinh 3,
hinh 4) cho thay, ki thuat phan tich trinh tw gen bao
dam chat lwong. Haplotye clia cac mau nghién ctru
(hinh 5) thudc cac nhom F, M, A, B, N; la cac nhém
haplotype phan bé & khu vuc chau A [5].

So v&i nghién ctru cla cac tac gia Ivanova trén
50 ngudi Viét Nam khdng c6 quan hé ho hang sinh
sbng tai Ha Noi [6] va khdi di liéu trinh tw ving
HV1 hé gen ty thé tr hang ngan than nhan liét st
dang lwu trir tai Vién Phap y Quan ddi thi trinh tw
viung HV1 hé gen ty thé ciia 10 mau nghién ciru
phu hgp trinh tw ctia ADN ty thé co gia tri nhan
dang cho ngu&i Viét Nam.

Nhw vay, co thé phan tich trinh tw nucleotide
ving HV1 hé gen ty thé sau khi tach chiét bang
phwong phap st dung thiét bi loc |i tam Amicon®
ultra-15 centrifugal filter units (Merkmillipore) trong
quy trinh tach chiét ADN t ma&u hai cbt lau nam
trén hé théng AutoMate Express DNA Extraction.

4.3. Uu diém cha quy trinh nghién ctru

a) Tach chiét duoc trong lvong mau nhw mong
mubdn, tiét kiém thoi gian tach chiét.

Theo thi gian, ADN tlr cac mau rang (xwong)
lau nam ngay cang ngheo do bi phan hdy manh.
Vi vay, trong lwong bdt rang (xwong) dwa vao
tach chiét thu ADN can phai cé nhiéu hon. Trwdng
hop st dung 1.000-2.000 mg bét xwong (rang) dé
tach chiét bang hé thdng AutoMate Express DNA
Extraction ma khéng qua budc cd dac dung dich
sau U dém li gidi bang thiét bi loc li tam Amicon®
ultra-15 centrifugal filter units thi chung ta phai st
dung téi thiéu 08 cartridge cho 01 mau tach chiét,
rat tbn kém. Thiét bi loc li tam Amicon® ultra-15
centrifugal filter units c6 dac dung dich sau tach
chiét con 300 ul. Nhw vay, khi tach chiét 01 mau
xwong (ré&ng) hai cét liét si chung ta chi can st
dung 02 cartridge.

Su khéac biét vé thoi gian tach chiét gitra quy
trinh tach chiét hiru co' va quy trinh nghién ctru thé
hién tlr buwdc sau U dém li gidi. V&i quy trinh tach
chiét hiru co, nghién ctru thwc hién cac bwdc loai
58

bd protein va tap chat, tda con, tinh sach thu ADN
trong khodng thoi gian tir 2-5 gio. V6&i quy trinh
tach chiét nghién ctru, ching t6i thwe hién budéc
c6 dac dung dich, chay hé théng tach chiét tw dong
AutoMate Express DNA Extraction thu ADN trong
khodang thoi gian tir 1 gior dén 1 gi& 10 phut.

b) Han ché hién twong nhiém trong phong thi
nghiém.

Khi giam dinh ADN t&r cac mau réng (xwong)
hai c6t 1au nam, thwdng gap hién twong nhiém cao
hon so véi giam dinh ADN tw cac loai mau sinh
phdm khéc (vi day la cac mau nghéo AND). Quy
trinh tach chiét nghién clru da gidm sé budc thi
cdng, gidm kha nang nhiém chéo gi!a cac mau
trong mot 1an tach chiét va nhiém ADN cla giam
dinh vién, ki thuat vién thuc hién tach chiét.

¢) Tranh tiép xuc véi Phenol-chloroform-isoamyl
alcohol cho giam dinh vién, ki thuat vién.

Quy trinh tach chiét hiru co tlr cac méu xwong
(réng) hai cbt lau ndm cho dén nay 1a mét quy trinh
tach chiét cé hiéu suét cao va gia thanh thap. Tuy
nhién, nhwoc diém cda quy trinh nay la mrc do déc
hai cGia Phenol-chloroform-isoamyl alcohol. Phiéu an
toan hoa chét theo quy dinh (EU) s6 1907/2006 cdng
bd: Phenol-chloroform-isoamyl alcohol (25:24:1) cé
kha nang gay doc néu nubt phai ho&c hit phai; cé hai
khi tiép xtc véi da, méat; nghi ngd gay ra cac khiém
khuyét vé di truyén; nghi ng& gay ung thw; nghi ngey
gay tén hai cho thai nhi, gay tén thwong cac co
quan (than, gan, hé than kinh trung wong, da) khi
phoi nhiém kéo dai hodc 1ap di I&p lai. Vi vay, khi
thwc hién thao tac véi Phenol-chloroform-isoamyl
alcohol, can phai bado ddm dung cu bdo ho an toan
cho giam dinh vién, ki thuat vién. Dong thdi, thao tac
phai dwoc thye hién trong td ki thuat co chivrec nang
hat khi déc. Vi quy trinh tach chiét nay, chung toi
khoéng st dung Phenol-chloroform-isoamyl alcohol,
an toan cho strc khde cla giam dinh vién va ki thuat
vién thyc hién giam dinh.

4.4. Mot s6 két qua ap dung thuc tién

Chung t6i da st dung quy trinh nghién ctru dé
thwc hién nhan dang mét s6 mau hai cbt dwoc
trwng cau giam dinh tai Vién Phap y Quan doi. Dién
hinh |a trwérng hop gidm dinh nhan dang hai cbt ma
s6 NCC5091. M&u gdm 02 chiéc rang ham duoc
ban giao cho Vién Phap y Quan déi. Mau da dwoc
giam dinh hinh thai la rang ngwoi. Chuang t6i thuwc
hién hai quy trinh tach chiét: quy trinh nghién ctru
va quy trinh hiru co. Két qua ca hai quy trinh thu
dwoc ADN déu giai trinh ty thanh cong vang HV1
hé gen ty thé.
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Hinh 6. Hinh dnh mdu NCC5091 (réng)
giam dinh theo quy trinh nghién ctru.

I by g e

Hinh 7. Trinh tw mau tach chiét
bang quy trinh nghién ctru.

MA&u NCC5091Q dwoc tach chiét ADN bang quy
trinh nghién ctru cé chét lwong trinh tw tot hon so
véi trinh tw thu dwoc khi tach chiét bang quy trinh
hiru co (dinh va chan peak rd rang hon).

Trinh tw ving HV1 hé gen ty thé cta mau
NCC5091Q thudéc nhém haplotype B5, phan bb &
khu vie chau A [5].

m Wariance Table Report

Hinh 8. Phan tich két qué gidi trinh tw mau
NCC5091Q bédng phdn mém Sequencher5.4.5.

M&u NCC5091Q d& dwocso sanh cd quan hé huyét
théng theo dong me véi than nhan cé ki hiéu DH10
(anh ruét ciing cha me vé&i ngudi can nhan dang).

5. KET LUAN

Nghién ctru thwc nghiém xay dwng thanh céng
quy trinh tach chiét ADN tr mau hai cbt lau nam
trén hé théng tach chiét tw dong AutoMate Express
DNA Extraction c6 st dung thiét bi loc li tam
Amicon® ultra-15.
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Quy trinh gém 5 bwéc, thuc hién theo the tu:
(1) xt li mau, (2) khir khoang, (3) G dém, (4) cd dac
dung dich, (5) thiét lap va chay hé thdng tach chiét
tw dong AutoMate Express DNA Extraction.

S dung quy trinh nghién ctu thwe hién nhan
dang moét s mau hai cét dwoc trung ciu giam dinh
tai Vién Phap y Quan ddi, cho thay quy trinh dap
&ng da cac diéu kién dé trién khai trng dung trong
giam dinh ADN nhan dang phap y. Bac biét, quy
trinh c6 cac wu diém: tiét kiém thoi gian tach chiét;
tang sé lwong mau trong méi lan tach chiét; han
ché kha nang nhiém trong phong thi nghiém; tranh
tiép xuc v&i Phenol-chloroform-isoamyl alcohol cho
giam dinh vién, ki thuat vién.
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