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TOM TAT
Théan toc nguJ0'| c6 thé 1a mot bang ching phap y quan trong cho nhan dang, nhuwng phan tich
ADN tham chi ca ADN ty thé cling g&p nhiéu kho khan. Hién nay, co6 rat nhiéu phwong phap tach
chiét ADN tir than téc nhuw dung phenol/chloroform, diing mubi va dung hat nhwa Chelex nhwng cac
phwong phap nay déu gap nhitng kho khan vé nong d6 va do sach ADN sau tach chiét, d&c biét 1a
mot sd chét gay e ché phan &ng PCR. Do vay, chung t6i ap dung phucyng phap tach chiét ADN
mai st dung hat tr tinh. Trinh tw cGa 2 vung siéu bién (HVS1, HVS2) cua ADN ty thé te nhiéu mau
toc cta 18 gia dinh nguwdi Viét dwoc phan tich va so sanh voi nhau dé xac dinh cac diém da hinh.
Két qua cho thay da tach chiét dwoc ADN ty thé tr than téc véi ndbng dd va dé sach cao. Trinh tw
cua 2 vung nay co tinh bao thu cao trong moi pha hé cling nhw tinh déc trwng da hinh gitra cac pha
hé. Dieu nay bo sung co s& khoa hoc cho xét nghiém xac dinh huyét thong va giam dinh phap y dwa
trén gen ty thé tach tlr mau than toc.
* Tlr khod: Tach chiét ADN; Hat tir tinh.

RESEARCH ON IMPROVING DNA EXTRACTION METHOD FROM HAIR
SHAFTS BY USING MAGNETIC PARTICLES: APPLICATION IN INDIVIDUAL
IDENTIFICATION

SUMMARY

Human hair shafts can be important forensic evidence for identification, but DNA typing, even of
mitochondrial DNA (mtDNA), presented certain difficulties. At present, DNA extraction methods from
hair shafts, such as the phenol/chloroform method, Nal treatment method, and Chelex method have
some difficulties about concentration of DNA after extraction, purification of extrated DNA, especially
some materials inhibitor PCR. Thererfore, we applied new extraction DNA method by magnetic
particles. The sequences of the hypervariable region 1 and 2 (HVS1, HVS2) of the mitochondrial
DNA control region from multiple hair shafts from 18 Vietnamese pedigrees were analysed and
compared each others to determine polymorphisms. The results showed that we succeed in DNA
extraction with high concentration and purifiction. Sequences of HVS1 and HVS2 are conservative in
each pedigree and have specific polymorphism among pedigees. These results complement scientific
foundations for maternal and forensic testing and based on mt DNA.

* Key words: DNA extraction; Magnetic particles.
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BAT VAN BE

Trong diéu tra hinh sw, téc rung khéng con chan Ia mét trong nhivng loai mau vat sinh
vat pho bién nhat. Mau than téc khéng con chira ADN nhan nhung cé mét sé lwong rat 16n
ADN ty thé (mtADN) cho phép cé thé phan tich chi cAn dung mét than téc. MtADN boc 16
rat nhidu d&c diém da hinh vé trinh tw nucleotide gitra cac ca thé, tap trung chi yéu vao
vung siéu bién khéng ma héa nam trong vung D-loop, vang HVS1 va HVS2. Tuy nhién,
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tach chiét ADN véi nbng do thap & mau than toc gap rat nhiéu kho khan ma cac phuong
phap truwdc day khong the loai bd mot so chat co trong than toc gay tre ché‘phén tng PCR
[9]. Xuat phat tir yéu cau thyc tién do, chung to6i tien hanh dé tai nay nham cai tién quy
trinh tach chiét ADN ty thé t than t@c hat twr tinh, phén tigh va phat hién cac dac diém da
hinh c6 gia tri trong nhan dang céa thé va xac dinh huyét thong.
DOI TUQNG VA PHUONG PHAP NGHIEN CUrU
1. Béi twong nghién civu.

Lay mau toc tr cac thanh vién clia 18 gia dinh & khu virc Ha Bong. Cét bo chan
cac mau téc, thu lay phan than téc. Cat than téc thanh tirng doan ngan khoang 0,5 - 1
cm.

2. Héa chét va thiét bi str dung.

- Hoa chét st dung hat tir tinh mang dién tich, DTT, proteinase K, nuéc tinh khiét, dNTP,
primer, POP4....

- Thiét bi: bé nwéc 6n nhiét, microtip, eppendofp, block nhiét, may PCR, may
sequencing 3130XL, phan mém phan tich trinh ty BioEdit...

- Dung dich tach chiét:

Dung dich d&ém: DTT: proteinase K (8:1:1) tron déu va gitr trong da.

Dung dich riva con 96 - 100% va cbén 70%.

3. Phwong phap nghién ciru.

* Phurong phép téch chiét bang hat tir tinh:

Nguyén téc: cac hat tr dwoc boc silica mang dién dwong, mtADN ~mang dién am dwoc
gén vao hat tlr. Nhiét do sé& lam cho hat tlr va mtADN tach ra va cudi cung sé tach duoc
mtADN. )

* Quy trinh tach chiét:

Budrc 1: cat nh6~m§u, cho vao 6ng li tam; buéc 2: thém lysis buffer, G 70°C trong 30 phut;
bwéc 3: chuyén hén dich vao cot loc; buwéc 4: thém resin, vortex, G nhiét d6 phong; buéc 5:

vortex déat vao gia; budc 6: rira bang wash buffer; Bwéc 7: dé khoé trong khéng khi; budc 8:
65°C, 5 phut; bwéce 9: vortex, dat vao gia; bwédc 10: thu dung dich ADN.

* Phurong phap PCR:
Sau khi tach chiét ADN ty thé, dinh luong bang may NanoDrop, tién hanh phan (ng PCR
cung v&i 3 mdi trén hai ving siéu bién HVS1 va HVS2 cta ADN ty thé.
Mdi 1: F 5- CTCCACCATTAGCACCCAAAGC -3
R 5-AGCGGTTGTTGATGGGTGAGTC -3
Mbi 2: F 5- CACCCATCAACAACCGCTAT -3’
R5 - TGATGTGGATTGGGTTTTTATGTA-3
Mdi 3: F 5 -AGCCATTTACCGTACATAGCACA-3
R 5- TGATTTCACGGAGGATGGTG - 3’

* Chu trinh nhiét:
1 chu ky 94°C x 5 phut
30 chu ky 94°C x 1 phut
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55°C x 1 phat
72°C x 1 phut
1 chu ky 72°C x 10 phut
1 chu ky 4°C x =

Kiém tra san phdm PCR trén gel agarose, phan tich va xac dinh d6 dic hiéu cta phan
trng PCR.

* Phuong phap doc trinh tw:

Tinh sach san pham PCR bang bo kit tinh sach cua héng Promega (Wizard® SV
Genomic DNA Purification System, Promega), tién hanh phan &ng PCR sequencing bang
bo kit BigDye® Terminator v3.1 Cycle Sequencing (ABI, My). Cudi cung phan tich trinh tw
mau da chay PCR sequencing trén may doc trinh tw dong ABI 3130XL. Phan (ng PCR
sequencing v&i chu trinh nhiét va thanh phan phan ng:

Thanh phan phan &ng PCR sequencing:

1 chu ky 96°C x 1 phut
25 chu ky 96°C x 10 giay
50°C x 5 giay
60°C x 4 phut

1 chu ky 4°C x »

Chu trinh nhiét ctia phan rng PCR sequencing:

Terminator Ready Reaction Mix 8,0 ul
Mau 2yl
Moi 2,5l
Nwéc 7,5 ul
Téng thé tich 20 pl

* Phén tich sé liéu: bang phan mém Sequencing Analysis, Cluxtal, BioEidt...

KET QUA NGHIEN CUU VA BAN LUAN
1. Két qua tach chiét ADN ty thé bang hat tir tinh.
Bang 1: Két qua tach chiét ADN ty thé.

Mau | ADN (ng/ul) | A260/A280 M&u ADN (ng/ul) | ADN (ng/ul)
1 12,42 1,49 8 12,51 2,13
2 25,62 1,37 9 14,1 2,04
3 11,49 2,35 10 20,98 2,1
4 9,33 2,72 11 15,32 2,0
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5 7,90 2,59 12 10,06 3,72
6 6,24 3,29 13 11,58 1,87
7 19,6 2,03 14 10,86 1,93

*Nong do va d6 tinh sach dat tiéu chuan cho nghién ciu tiép theo. So voi mét sb
phwong phap tach chiét trwedc day, phwong phap nay c6 vu diém: nhanh, don gian, hiéu
qua tach chiét cao, tiét kiém thoi gian va chi phi thap.

Tir hinh &nh két qua dién di ta nhan thay rang bang vach ctia san phdm PCR rat r6 nét
va kich thudc khoang 239 bp, twong trng voi doan HVS1. Két qua nay khang dinh chung
toi da tach chiét ADN ty thé thanh cong twr than téc. Dong thoi bang sang rd nét cling cho
thay néng d6 ADN tach chiét kha cao, chu trinh nhiét va thanh phan phan &ng da dwoc toi
wu.

2. Két qua phan tich trinh tw viing HVS1 va HVS2.

V6&i sédn pham PCR thu dwoc c6 do dac hiéu cao, tién hanh phan tich trinh tw nucleotide
cla 2 vung siéu bién trén gen ty thé. Két qua cho thay da doc dudc trinh tw toan bd 2 doan
siéu bién HVS1 va HVS2.

Két qua doc trinh tw dinh twong (rng véi cac nucleotide cho thdy san phdm PCR thu
duoc co dd dac hiéu va tinh sach cao. Toan bd cac mau déu doc dwoc trinh tw bang cac
mdi s&v dung nhw trong phan (rng PCR (hinh 2).

Tién hanh phan tich trinh tw cla cac ca thé thu dwoc bing phdn mém BioEdit va
Cluxtal.

Két qua phan tich cho thay, cac thanh vién trong méi gia dinh ¢6 trinh tw ving gen siéu
bién HVS1 va HVS2 gibng nhau, khéng tim thdy diém sai khac nao gitra cac thanh vién
trong méi gia dinh, khang dinh tinh bdo thi cta vung gen HVS1 va HVS2 qua céc thé hé,
phlu hop véi nhidu nghién ctu trwde day [5, 6, 7, 8.

Trong nghién ctru so sanh trinh tw doan D-loop & cac anh chi em ruét, tir cha me va con
cai clia ho, Parsons va CS (1997) da phat hién trinh tw ctia doan D-loop c6 ty 1& dot bién
rat cao. Khi nghién cru hai ca thé cé genome gidng nhau, sau 33 thé hé sé xay ra sw khac
nhau vé hai dét bién. Nhw vay, dwa trén co s& khoa hoc nay cé thé danh gia dwoc mbi
quan hé gan gii vé mét di truyén trong nghién ctru di truyén quan thé [1, 2, 3, 4, 5].

Khi so sanh trinh tw gen cutia cac gia dinh véi vé&i nhau, chidng t6i nhan thay cé mot sé

diém sai khac dac treng. Méi gia dinh sai khéc)é’ mot vai vi tri nucleotide, thé hién da hinh
dac trwng di truyén theo dong me cla gen ty thé.

Béng 2: Bang théng ké nhing diém sai khac khi phan tich trinh ty ca thé gitva cac gia
dinh khac nhau ctia mé6i 406 bp.

VI GIADINH | GIADINH | GIADINH | GIADINH | GIADINH | GIADINH | GIA BINH
TRI (GD) 1 2 4 5 6 7 8
34 A A A A G A A
40 G G G G G C G
42 G G G G G A G
58 T T T T T C T
60 T T A T T T T
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Béng 3: Bang théng ké nhitng diém sai khac khi phan tich trinh ty ca thé gitra cac gia
dinh khac nhau ctia mé6i 239 bp.

V| TR Gb1 Gb2 Gb3 Gb4 Gb5 Gb6 TTS TTA
24 T T T T T A T T
41 T T A T A T T T
71 T T C T T C Cc C
79 G G A G G A G A
92 G G A G G A G A
119 A A G A A A A A
121 T T C T T T T T
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Béng 4: Bang théng ké nhirng diém sai khac khi phan tich trinh ty ca thé gitra cac gia
dinh khac nhau ctia méi 278 bp.

| ee1 | TTa | P2 | epa | THX
30 A C G C A
68 A T A C A
98 c T T G T

Tir bang 2, 3, 4 cho thay, tbng cong c6 21 vi tri sai khac gitra cac gia dinh. Tinh toan khi
so sanh 2 gia dinh v&i nhau, do chinh xac ctia xét nghiém huyét théng la [1 - 1: (4%")] x 100
(khodng 99,9999%).

KET LUAN

Qua nghién ctru phuong phap tach chiét ADN ty thé tir mau than toc cda 18 gia dinh,
chung toi rut ra mét s két luan sau:

- P4 tach chiét thanh cong ADN ty thé tir than téc bang phwong phap str dung hat tir tinh.
Quy trinh tach chiét don gian, hiéu qua bao dam thu dwgc ADN c6 du nong d6 va do sach
cho cac phan tich tiép theo.

- Ba phan tich trinh tw doan gen HVS1 va HVS2 & 18 pha hé nghién ctru. Két qua cho
thay trinh tw cua 2 vung nay co tinh bao thi cao trong moi pha hé cling nhw tinh dac trung
da hinh gitra cac pha hé. bieu nébecx) sung co s& khoa hoc cho xét nghiém xac dinh huyét
thdng dwa trén gen ty thé tach t mau than toc.
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