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~ KHAOSAT QUY TRINH LY TRICH NHANH DNA -
DPE XUAT QUY TRINH LY TRICH TOI UU CHO NIEM MAC MIENG
UNG DUNG TRONG XET NGHIEM QUAN HE HUYET THONG
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Dwong Ho Diém Tram, Chu Nguyén Thanh Thay
Vién Sinh hoc Phan tir LOCI

TOM TAT

Khao sat mot sd quy trinh ly trich d4 c6 cho thiy, phuong phép ly trich nhanh DNA bang NaOH -
SDS két hop v6i sdc nhiét cho két qua kha quan hon so véi cac phuong phép con lai. Khi so sanh
hiéu qua ly trich & cac nong do SDS khac nhau, 0,01% la nong d6 SDS tdi wu. Quy trinh dé xudt
dugc danh gia thong qua viéc so sanh vdi bd ly trich cdt thwong mai OMEGA va ly trich thir nghiém
trén 200 méu niém mac miéng. Két qué so sanh véi bo ly trich thwong mai, DNA ly trich bai quy
trinh de xuét cho san pham PCR c6 cuong do ‘huynh quang trung binh thap hon nhung két qua phén
tich van chinh xac va tring khép. Trén 200 mau thyuc té, khong c6 miu nio bi e ché, hon 90% mau
cho san pham PCR c6 cuong d6 huynh quang trén 100 RFU va 100% cho tin hiéu cao trén 50 RFU.
Dbi véi cac cap mau di biét mbi quan hé huyét thong, két qua tra vé 1a triung khép.

Tw khoa: Ly trich nhanh DNA; niém mac miéng; ly trich tho, SDS-NaOH; xét nghiém DNA
huyét thong...
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ABSTRACT

After experiment, the process used NaOH - SDS combinate with thermal shock was found to be
the DNA extraction method more efficient than the other. Comparing extraction efficiency at
different SDS concentrations to propose the optimal extraction procedure, the result showed that
0.01% is the suitable SDS concentration. To evaluate the effectiveness of the improved extracting
procedure, we compared it with a commercially available kit (E.Z.N.A Forensic DNA kit) on 10
samples and applicated to extract DNA on 200 samples. After extracted, all samples have been
used for STR-PCR reaction. On 10 samples, average fluorescence signal from the improved
extraction procedure is lower than the commercial kit, but the results were accurate and consistent.
On 200 samples, the results showed that no samples were inhibited, more than 90% of samples for
PCR product had fluorescence intensity above 100 RFU and 100% for signal above 50 RFU. On
the samples have been known the parentage relationship, the result is match.
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1. Gi6i thiéu

Ngudn DNA diu vao 13 yéu td quyét dinh dén
két qua ctia phan mg PCR. Cac quy trinh ly
trich DNA truyén théng bang phenol, phuong
phap Boom va cé cac bd ly trich da duogc
thuong mai hién nay nhu QIAamp DNA
investigator kit (Qiagen), DNA 1Q system
(Promega), E.Z.N.A Forensic DNA kit
(Omega)... déu c6 nhiéu budc thuc hién
nham giGp san phim DNA thu dugc cubi
cung c6 d6 tinh sach di dé tham gia phan tng
PCR [1, 2]. Nhuoc diém 16n cua cac quy trinh
nay 1a thyc hién nhiéu budc phuc tap dé giy
sai sOt, nham lan, kéo dai thoi gian xét
nghiém gay nhitng kh6 khin nhat dinh cho k¥
thudt vién. Pa c6 cac quy trinh ly trich tho
DNA trong mét dén hai budc thao tac dugc
bo cdo trude dy. Tuy nhién san pham DNA
thu dugc tir cac quy trinh nay chi tham gia
dugc mot s phan img PCR don gian [3]. Vi
vay, vao thoi diém do, cac bao cao nay khong
duoc ung dung trong thuc tién.

Hién nay, cong nghé sinh hoc da c6 nhiing
bude tién dang ké trong k¥ thuat enzyme tai
t6 hop, cac nha san xuit nhu Qiagen,
Promega 1an luot cho ra cic san phdm taq
polymerase khang trc ché [4]. Nghia 1a phan
ung PCR phtrc tap nhét van c6 thé duge thuc

hién trén di twong DNA khong dat yéu cau
vé d6 tinh sach.

Nhu cau xét nghiém quan hé huyét thong, xét
nghiém di truyén gen ngay cang 16n. Niém
mac miéng dang dan trd thanh dang maiu
dugc uu tién thu nhan cho cac xét nghiém nay
do dic tinh dé bao quan, khong xam lan,
luong DNA doi dao [5]. Thém vao do, ciing
da c6 mot sd qui trinh ly trich nhanh DNA tir
niém mac miéng duoc cong bd trudc day boi
Daniel (1995), Brenda (1992) [6]... T cac co so
nay, ching t6i tién hanh nghién ciu xay dung
quy trinh ly trich nhanh DNA tir niém mac
miéng, tham gia dugc phan g PCR ctia bg kit
PowerPlex ®Fusion System dung trong Xac
dinh quan hé huyét thong, nhéan dién cé thé.

2. Phuong phap nghién ciru

2.1. Khdo sat quy trinh ly trich da co

Tién hanh ly trich song song 3 quy trinh ly
trich DNA da duogc bao cao bdi cac tac gia
(bang 1 - bang 2 - bang 3) so sanh vadi quy
trinh ly trich d6i ching 1a bo ly trich cot
E.Z.N.A Forensic DNA kit -OMEGA [7] trén
dbi twong mau la niém mac miéng dé lua
chon ra quy trinh ly trich wu thé. M&i phuong
phap ly trich dugc lap lai 5 lan, chay PCR
trén bo kit PowerPlex ®Fusion System va
phan tich két qua bang hé thdng dién di mao
quan ABI 3130XL.

Bang 1. Quy trinh ly trich bang Triton X100

Quy trinh A: Ly trich bang Triton X100 theo Daniel (1995) [8]

Cong thirc pha dém ly giai: Quy trinh ly trlch

- Tris-HC1: 10 mM, pH 8
-  EDTA: 0,1 mM
- Triton X100: 1,2% -

U 100 pl miu véi 500l dich ly giai ¢ 95°C/ 30 phit
=> Tao hon hop c6 nong do Triton X100 1a 1%.

Lam lanh ¢ 4°C/ 10 phat

Ly tdm 12000g/10 phat

Hut dich ndi, pha lodng 5 lan trong TE1X

Bang 2. Quy trinh ly trich bang NaOH

Quy trinh B: Ly trich bing NaOH theo Brenda (1992) [9]

Cong thirc pha dém ly giai: Quy trinh ly trich:

- NaOH: 60 mM

500u1 NaOH (60mM) + 100 pl mau => Tao hdn hop
c6 nong do NaOH 1a 50mM

U 95°C/5 phut

Trung hoa bang 60 ul 1M Tris HCI pHS.

Pha lodng 5 lan trong TE1X
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Bang 3. Quy trinh ly trich bang NaOH - SDS

Quy trinh C: Ly trich bing NaOH + SDS [10]

Cong thirc pha dém ly giai:
- NaOH:
- SDS:

60 mM -
0,03%

Quy trinh ly trich:
Cho 500ul dich ly giai vao 100 pl mau => Tao hén
hop cé nong d6 : NaOH 50mM

SDS 0,025%

U 6 95°C/15 phat
Trung hoa bang 60 ul 1M TrisCl H pHS.
Pha lodng 5 lan trong TE1X

2.2. Téi wu nong d@p chit ly gidi

Tir quy trinh duoc chon, tién hanh khao sat lai
ndéng do chat ly giai. Trong nghién ciru nay
chung 6i giit nguyén nong do NaOH, thay
ddi % SDS trong dich ly giai 1an luot & cac
gia tri 0,045%, 0,035%; 0,025%, 0,015%,
0,01%, 0,005%. O mdi ndng do SDS, ly trich
lap lai 5 lan, chay PCR trén bd kit PowerPlex
®Fusion System va phan tich két qua, d& xuat
ndng do chat ly giai phu hop.

2.3. Ddanh gid hi¢u qud cia quy trinh ly trich
dé xuit

Hiéu qua cia quy trinh ly trich dé xuat trong
nghién ctu dugc danh gia thong qua thir
nghiém ly trich so sdnh vé&i b ly trich thuong
mai (10 miu) va ly trich trén sb luong 16n
mau thyc té 1am xét nghiém huyét thong cha
con duoc thu nhéan tai Vién Sinh Hoc Phan T
LOCL. S6 lugng mau thir nghiém 1a 200 mau
& cac do tudi ngdu nhién. Cac mau sau khi
duogc ly trich s€ tham gia vao phan tng PCR
trén by kit PowerPlex ®Fusion System va
phan tich két qua.

3. Két qué va ban luin

PowerPlex ®Fusion System la bg kit PCR —
STR (Short Tandem Repeat- STRs) cho phép
phan tich tinh da hinh ctia cic DNA vi v¢ tinh
- STR. Bo kit cung cép phan ung PCR
multiplex khuéch dai 24 vi tri STR bang 4
nhém primer ¢6 gdn mau huynh quang 1an luot
la: Fluorescein, JOE, TMR-ET va CXR-ET.
San phim PCR dugc phan tich bang phuong
phap dién di mao quan trén hé thong ABI
3130 Genetic Analyzer va doc két qua bang
phan mém GeneMapper ID v3.2. Chét lugng
cua dich DNA ly trich dugc danh gia thong
qua phan tng PCR c6 1én du 24 vi tri gen hay

khéng; va cuong do tin hiéu huynh quang &
mdi vi tri sau khi phan tich phai cao trén 50
RFU, vi day la nguong tin hi€u dugc bd kit
khuyén cao 14 tin hi¢u that [7].

3.1. Két qua khdo sdt cdc quy trinh ly trich
Ba quy trinh ly trich dugc khao sat déu co
nguyén tic chung 1a sir dung cac chét ly giai
két hop voi nhiét do cao giup pha v té bao
[10], [11], [12]. Hinh 1 12 két qua phan tich
san phim PCR cua timg phuong phap cho
thiy c6 su khac biét rd rét véi phuong phap
d6i chimg (ly trich bang bo ly trich thuong
mai E.Z.N.A.®Forensic DNA Kit).

Béng 4 cho thay, ca 3 quy trinh duoc khao sat
déu khong c¢6 méu bj tc ché hoan toan (khong
¢ san pham PCR). Két qua nay phu hop voi
cac bao céo 1a dich DNA thu duoc bang ly
trich nhanh c6 thé tham gia vao phan {ng
PCR [5, 9, 13]. Pdng thoi ciing cho thdy kha
nang chay PCR trén d6i tugng miu nhiéu tap
chat duoc khuyén cdo & bod kit PowerPlex
®Fusion System [7].

So sanh hi¢u qua ly trich cua cac phuong
phép dua trén cuong d6 huynh quang (RFU)
trung binh, phan trim s peak 1én cho thiy
quy trinh ly trich bang bd ly trich cot
E.ZN.A.®Forensic DNA Kit co két qua t6t
nhit v6i ndng d6 huynh quang trung binh 631
RFU, tiép dén ly trich bang NaOH + SDS v&i
gia tri huynh quang trung binh 245 RFU va
cho du san pham PCR & 24 vj tri. Quy trinh
st dung NaOH va triton X100 cho tin hiéu
huynh quang thap dudi ngudng tin hiéu tin
cdy (< 50RFU) va khong c6 san pham PCR &
nhiéu vj tri.

Két qua nay phu hop boi SDS 1a chét bién
tinh protein manh hon so voi triton va NaOH.
SDS khong dugc st dung trong ly trich nhanh
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do du luong SDS con lai trong dich ly trich
gdy uc ché phan tng PCR. Do d6 cic quy
trinh ly trich c6 sy tham gia cia SDS déu c6
budc tinh sach phia sau. Theo béo c&o Daniel
va cong su (1995), trong quy trinh ly trich
béng SDS, nf)ng do SDS van cho phép phan
tmg PCR dién ra 1a 0, 005% [8]. Trong quy
trinh ching t6i thyc hién, noéng do SDS cubi
cung t6n du trong mix PCR 13 0,001%. C6 thé
thiy rang, st dung quy trinh ly trich bang
SDS gitp ting hiéu qua ly giéi Viée diéu
chinh ding luong SDS trong glal doan ly giai
va pha loang dich ly trich v€ nong d6 SDS phu
hop gitip phan g PCR van thuc hién duoc.
3.2. Két qud téi wu néng dp SDS

Trén co s& gitr nguyén nong dd NaOH vi day
1a nong d6 phu hop cho bién tinh protein,
nghién ciru tién hanh diéu chinh ham luong
SDS trong dich ly trich nhim tim ra nong d6
SDS phu hop nhat gitp cai tién quy trinh.
Bang 5 cho thiy, & nf)ng do SDS 0,045% va
0,035% gay ra tinh trang trc ché, khong cho du
san pham PCR & 24 vi tri, tin hiéu huynh quang
thap. Trong khi & quy trinh ly trich ban dau (c6
néng do SDS 1a 0,025%) 1én du peak & tat ca
cac vung, cuong do huynh quang trung binh la
252 RFU, cho thay viéc tang ndng do SDS 1én
trén 0,025% la khong kha thi.

Tai quy trinh ly trich chtra 0,025%, 0,015%,
0,01% SDS, déu cho san pham PCR lén du &
24 vi tri STR, cho thiy lwong SDS ton du
trong dich ly trich khong lam trc ché phan tng

PCR. Cudng @6 tin hiéu huynh quang trung
binh cta san phdm PCR lan luot 14 252 RFU,
517 RFU, 567 RFU tuong tmg voi phan trim
SDS trong mix PCR la 0,001%, 0,0006%,
0,0004%. O quy trinh c6 lugng SDS trong
dich ly giai thip nhat 0,005% cho cuong do
tin hién huynh quang thip nhat 42 RFU, phan
tram peak 1én trung binh 67%. Do d6 ching
t6i két luan lugng SDS 0,005% trong dung
dich ly giai khong du dé pha vo té bao gidi
phéng DNA.

Diéu chinh néng do SDS giam xudng 0,015%
va 0,01% s& cho két qua PCR tét hon quy
trinh gdc (0,025%). Quy trinh c6 nong SDS
0,01% cho chiéu cao peak trung binh trén 5
mau la 567 RFU cao hon so v&i phuong phap
SDS 0,015% cho gid tri RFU trung binh la
517 RFU. Phan mém phéan tich két qua
GeneMapper ID V3.2 di khuyén céo cuong
d6 huynh quang gitra hai 1an phan tich trén
cing mot mau c6 thé dao dong thay doi trong
khoang 100 RFU tuy thudc vao phan mém
[7]. Do @6, sy chénh Iéch gitta 567 RFU va
517 RFU khong c6 y nghia béi né co thé giy
ra do may méc va qua it dé két ludn 1a c6 su
sut giam lwong san pham PCR tao thanh. Tuy
nhién, dé dam bao ham lwong SDS khong anh
huéng dén phan tmg PCR, chung t6i Iya chon
noéng d6 SDS tdi wu trong ly trich niém mac
miéng 1a 0,01%.

Bang 4. Két qua so sanh hiéu qua ly trich

£ Avva s uy trinh A uy trinh B uy trinh C uy trinh
Yeu 0 khio sat 100 2 aon NnOH + 8D dQéiychfmg
S6 mau e ché (khong c6
sin phim PCR) 0 0 0 0
33 46 242 759
Chiéu cao peak trung 33 45 208 661
binh trén miu 36 42 299 608
(RFU) 36 38 198 595
45 43 277 530
Chiéu cao peak trung
binh ciia quy trinh (RFU) 37 43 245 631
49 67 100 100
% s6 peak Ién trén mdi 56 77 100 100
miu 38 62 100 100
59 49 100 100
] 74 59 100 100
Trung binh % so peak 55 63 100 100

1én trén 5 mau
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Hinh 1. Két qua dién di STR trén mau ly trich bang cac phiong phap

(a) Triton X100
(c) NaOH + SDS

(b) NaOH )
(d) E.Z.N.A.®Forensic DNA Kit (quy trinh d6i chiing)
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Bang 5. Két qud diéu chinh nong do SDS

Nong d9 SDS trong

o 0,045% 0,035% 0,025% 0,015% 0,01% 0,005%
hoda chat ly giai
Nong d9 SDS trong
mix PCR
S6 miu trc ché 0 0 0 0 0 0
42 142 209 546 470 47
Chiéu cao peak trung 37 134 297 532 411 46
binh trén mdi miu 46 108 241 551 531 45
(RFU) 47 119 277 544 655 36
56 111 235 412 769 33
Chiéu cao peak TB 46 123 252 517 567 42
56 97 100 100 100 67
% sb peak Ién trén 54 97 100 100 100 77
m&i miu 54 97 100 100 100 74
64 97 100 100 100 59
64 97 100 100 100 56
TB % s0 peak Ién 58 97 100 100 100 67

Cac két qua cho phép nghién ctru két luan
0,01% SDS trong dich ly trich 1a ngudng SDS
thap nhét va phu hop nhét cho phép tach chiét
dugc DNA tir té bao niém mac miéng. Ngoai
ra, nghién ctru con ghi nhan dugc bao céo cua
Daniel vé ndong do SDS van cho phép phan
tmg PCR dién ra 1a 0,005% chi phu hop cho
phan ung single PCR. Trong phan ung PCR
multiplex trén 24 vi tri st dung cho Xxeét
nghiém DNA, tén du SDS cho phép trong
mix PCR t6i da 1a 0,001% dé dam bao khong
gay tc ché phan tng PCR.

3.3. Danh gia hiéu qud ciua quy trinh ly trich
dwoc cdi tién

3.3.1. So sanh quy trinh da cdi tién véi quy
trinh thuwong mai (d6i chimg)

Tién hanh ly trich song song trén 10 mau,
chay PCR so sanh quy trinh di cai tién voi
quy trinh ly trich biang bo kit thuong mai
E.ZN.A.®Forensic DNA Kit. Ké qua cho
thiy khong c6 mau nio bi trc ché trong ca hai
phuong phép, phan trim s6 peak 1én 1a 100%.
Két qua phan tich cac vi tri STR la tuong
ddng giita hai quy trinh. DNA ly trich bing
NaOH + SDS cho san pham PCR ding kich
thudce, khong xuit hién band DNA phy. Pay
1a két qua quan trong cho thdy dich DNA ly
trich bang NaOH-SDS 0,01% c6 chat lugng
phi hop cho xét nghiém huyét thong.

Khi so sanh gia tri cuong d6 huynh quang
trung binh, quy trinh ly trich céi tién c6 tin
hiéu huynh quang trung binh 1a 1658 RFU
thdp hon quy trinh thuong mai (RFU trung
binh 1a 1796). Tuy nhién, su thdp hon nay la
hop 1y béi co6 su khac nhau vé do tinh sach cua
dich ly trich. Nghién ctru chap nhan két qua
nay do cuong do huynh quang trung binh tuy
thip hon nhung van du dé phén tich két qua,
khong anh hudng dén do chinh xac cua két qua.
3.3.2. Ly trich thir nghiém trén 200 mau

Tién hanh ly trich thir nghiém trén 200 mau,
trong d6, 160 mau thu tir cic ca thé ngau
nhién, 10 cip c6 quan hé huyét thong (2
mau), 10 cip khong co quan hé huyét thong
(20 mau).

Theo khuyén céo ciia phan mém phan tich két
qua Gene Mapper ID v3.2, d tin cdy cua tin
hiéu peak cao trén 25 RFU 1a 100%. Dé hd
trg cho viéc phan tich két qua duoc chinh xac,
dam bao cho do nhay cuia xét nghiém, khi
danh gia hi€u qua cta quy trinh ly trich da
xdy dyng duoc, nghién ctru dua ra thém diéu
kién 1a trén 90% peak co chiéu cao trén 100
RFU va khong c6 peak thap dudi 50 RFU.

Céc thong s6 dugc ghi nhan trén 200 mau bao
gém: SO miu trc ché; Phan traim miu lén di
peak ¢ 24 vi tri STR; Phan trim mau c6 tin
hiéu peak thip dudi 100RFU, 50RFU; Do
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chinh xdc cua két qua trén cac cdp xét nghiém
c6 va khong c6 quan h¢ huyét thong.

c6 thé tng dung trong xét nghiém huyét thong
trén bd kit PowerPlex ®Fusion System.

Hinh 2 1a két qua dién di STR trén 1 miu BEEyStams
dugc ly trich bang phwong phap da cai tién.

Két qua trén bang 6 cho thiy, khong c6 mau
nao bi e ché, 100% mau 1én da & 24 vi tri
STR. Trong s6 200 mau thir nghiém, cé6 13
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Thong qua viée ly trich trén 200 mau, co thé
két luan quy trinh ly trich tho bang SDS va
NaOH ma nghién ctru di cai tién cho phép ly
trich DNA tir niém mac miéng. San pham ly Hinh 2. Két qua di¢n di STR trén mau ly trich
trich tham gia hiéu quéa vao phan ung PCR va bang SDS +NaOH da cdi tién

Bang 6. Két qua danh gid hiéu qua ly trich trén 200 mdu

STT Chi tiéu danh gia Két qua Két ludn
01 S6 mau trc ché 0 % ( trén 200 mau) Dat
02  Phan trim mau Ién du peak & 24 vi tri STR 100% ( trén 200 mau) Pat
03  Phan trdim mau co chiéu cao peak trén 100 RFU  93,5% ( trén 200 mau) Pat
05  Phan tram mau c6 chiéu cao peak trén 50 RFU  100% ( trén 200 mau) Pat
06 10 cap cha con C6 quan hé huyét thong Pat
07 10 cap khong cha con Khong c6 quan hé huyét thong Pat

Bang 7. Quy trinh ly trich DNA niém mac miéng dé xudt

Cong thirc pha dém ly giai: Quy trinh ly trich:
- NaOH: 50 mM - U mdu véi dich ly giai & 95°C/15 pht
- SDS: 0,01% - Trung hoa bing 60 ul 1M Tris pHS.

- Pha lodng 5 lan trong TEIX

4. Két luan

Théng qua céc két qua thu dugc tir nghién ciru, chung téi,dé xut quy trinh ly trich DNA tir niém
mac miéng - ung dung trong xét nghiém quan hé huyét thong nhu bang 7.

Quy trinh ly trich DNA tir miu niém mac miéng trén cho thiy wu diém ndi tréi so véi bo kit ly
trich trén thi truong hién nay:

- Thao tac k¥ thuat don gian hai budc thyc hién, rat ngén thoi gian ly trich.

- Giam gi4 thanh ly trich dang ké trong khoang 5.000 VNbD/1 mAu so v6i gia thanh cua cac b kit
ly trich dang ban trén thi truong 50.000 — 80.000 VND/1 mau.

- X4y dung duoc quy trinh ly trich c6 thé 4p dung trong thuc té giup ta chi dong vé& mit k§ thuat,
tranh dugc su phu thudc vao bo kit ly trich nudc ngoai.
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Trong qué trinh khao sat nong SDS phu hop,
nghién ctru ciing rat ra duoc két luan d6i voi
dich DNA tham gia phan tng PCR multiplex,
ton du SDS trong mix PCR tdi da 1a 0,001%
dé dam bao khong gay trc ché phan tmg PCR.
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