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CAC KY THUAT CHI THI DNA TRONG NGHIEN CUU
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TOM TAT: Tur thap ky 80 ciia thé ky trudc, cac ky thuat chi thi DNA duoc bat dau va phat trién
nhanh chdng tr¢ thanh linh vuc quan trong trong sinh hoc phén tir. Cac chi thi DNA dugce str dung
rong rdi trong nghién ciu va chon loc. Céc k§ thuat chi thi DNA duoc xay dung dé phat trién cac chi
thi DNA cho nghién ctru da dang di truyén, phat sinh lodi, phan loai, danh diu va xac dinh gen; cho
chon loc ngudn gen va chon giéng nho chi thi phan tir. Su phét trién cua hang loat cac chi thi DNA
khac nhau cting véi cac nguyén ly, phuong phap va img dung cta ching dan dén viéc can thiét xem
xét mot cach can than trong viéc lua chon k§ thuat phl hop cho muc dich nghién ctru. Khéng c6 chi
thi DNA nao hién biét co thé dap tmg diy du tit ca cac yéu cau cta nha nghién ciru. Phu thudce vao
van dé nghién ciru, co thé chon trong cac ky thuat chi thi DNA khac nhau ma mdi ky thuat co thé co
mét sb dic tinh can thiét. O Viét Nam, mot s6 ky thudt chi DNA dugc bét dau str dung tir cudi nhimg
nam 90 cia thé ky XX. Tuy nhién, viéc sir dung con han ché vi méi cha yéu sir dung cac ky thuét nhu
da hinh DNA nhén ban ngiu nhién, ky thuat cac chudi lip lai don gian hay t1eu v¢ tinh, ky thuat da
hinh d6 dai cac doan nhan ban chon lgc trong cac nghién ciru: da dang di truyen lap ban dd lién két
phan tir va chon gidng nhd chi thi phan tir & thyuc vét. Bai tong quan ndy s& gidi thiéu tong quat vé hau
hét cac ky thuat chi thi DNA hién c6 va iing dung cua chung trong nghién ctu va chon loc ¢ thyc vat
nham cung cap thong tin can thiét va cap nhat cho cdc nha nghién ctru phén loai, bao ton va chon
gidng trong viéc lua chon k¥ thudt chi thi DNA phu hop.

Tur khda: Chon glong nho chi thi phan ti, chon loc nguon gen, da dang di truyén, k¥ thuat chi thi

DNA, xac dinh gen.

MO PAU

Ké tir khi chi thi DNA déu tién dugc phat
trién va tng dung cho dén cudi nhirng nim 90
cua thé ky XX, hang loat chi thi DNA hay con
goi 1a chi thi phan tir dugc ra doi d6 1a cac chi
thi: chi thi da hinh d¢ dai cdc doan cét han ché
(RFLP-restriction fragment length
polymorphism [20], chudi lip ngin lién ké
(STR-short tandem repeats [64], s6 lwong thay
dbi cac chudi lap lai lién k& (VNTR-variable
number tandem repeat [127], chi thi nhan ban
allen dac biét (AS-PCR-allele specific
polymerase chain reaction [97], cac oligo allen
dac biét (ASO-allele specific oligo [15], da hinh
ciu tao soi don (SSCP-single stranded
conformation polymorphism [136], vi tri chudi
danh diu (STS-sequence tagged site [134], da
hinh DNA nhén ban ngiu nhién (RAPD-random
amplified polymorphic DNA [197], chi thi tao
ra do phan tmg PCR véi cac mdi tly tién (AP-
PCR-arbitrarily primed PCR [195], vi tri trinh
tu tiéu vé tinh duoc danh dau (STMS-sequence
tagged microsatellite site [16], ddu DNA nhin

ban (DAF-DNA amplification fingerprinting
[28], chi thi trinh tu biéu hién (EST-expressed
sequence tags [2], da hinh do dai cac chudi don
gian (SSLP-simple sequence length
polymorphism [38], chudi da hinh nhan ban
dugc cit han ché (CAPS-cleaved amplified
polymorphic sequence [6], chi thi tao ra do phan
tmg PCR véi mdi thoai hoa-mdi c¢é vi tri ma &
d6 c6 thé thay thé cac oligo khac nhau (DOP-
PCR-degenerate oligonucleotide primed PCR
[170], chi thi nhan ban s¢i thay thé (SDA-strand
displacement amplification [190], chudi lip lai
don gian (SSR-simple sequence repeat [5], ving
nhan ban chudi DNA duoc md ta (SCAR-
sequence characterized amplified regions [137],
da hinh nucleotide don (SNP-single nucleotide
polymorphism [78], chi thi phan tng nhan ban
bing mdi don (single primer amplification
reactions [60], da hinh cac locus tiéu vé tinh
nhdn ban chon loc (SAMPL-selective
amplification of microsatellite polymorphic loci
[122], tiéu vé tinh neo nhan ban (AMP-PCR-
anchored microsatellite primed PCR [212], da
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hinh tiéu vé tinh nhan ban ngiu nhién (RAMP-
random amplified microsatellite polymorphism
[201], chudi lap lai don gian giita (ISSR-inter-
simple sequence repeat [212]), cac modi lién
quan dén allen dic biét (ASAP-allele specific
associated primers [57], da hinh d6 dai doan
nhan chon loc (AFLP-amplified fragment length
polymorphism [200], chi thi PCR long vi tri
chon loc (SSI-site-selected insertion PCR [92],
tiéu vé tinh nhan ban ngau nhién (RAM-random
amplified microsatellites [66], da hinh nhan ban
chudi dic biét (S-SAP-sequence specific
amplification polymorphism [193], céc trinh tu
lap lai don giam neo (ASSR-anchored simple
sequence repeats [191] va chi thi PCR dao
(IPCR-inverse PCR [187]. Cé4c ky thuat chi thi
DNA twong ung duoc xdy dung dé phat trién
chi thi DNA cho nghién ciru da dang di truyén,
phét sinh loai, phan loai, danh diu va xac dinh
gen; cho chon loc ngudn gen va chon gidng nho
chi thi phan tir. Khong ¢6 chi thi DNA nao hién
c6 c6 thé dap ung day du tit ca cac yéu cAu cua
nha nghién ciru. Phy thudc vao vin dé nghién
clru, ta co thé chon trong cac ky thuat chi thi
DNA khac nhau ma mbi k¥ thuat c6 thé co mot
sb dac tinh can thiét. O Viét Nam, mot sb ky
thuat chi DNA duogc bat dau sir dung tir cudi
nhitng nim 90 cua thé ky XX. Tuy nhién, viéc
st dung con han ché vi méi chu yéu st dung
cac ky thuat nhu da hinh DNA nhan ban ngau
nhién, ky thuat cac chudi lip lai don gian hay
tiéu vé tinh, ky thuat da hinh d6 dai cac doan
nhan ban chon loc trong cdc nghién cuu: da
dang di truyén va danh gia ngudn gen [22, 37,
171, 172], lap ban db lién két phan tir [98, 173]
va chon giéng nho chi thi phan tir & thuc vat
[99, 104]. Bai tong quan nay s& gidi thiéu tong
quét vé hau hét cac ki thuat chi thi DNA hién
c6 va tmg dung cua chung trong nghién ctru va
chon loc ¢ thuc vat nhdm cung cdp thong tin
can thiét va cap nhat cho cac nha nghién ciru va
chon giéng trong viéc lua chon k¥ thuat chi thi
DNA phu hgp cho nghién ciru va chon loc &
thyc vat.
Chi thi di truyén, chi thi phan tir va chi thi
DNA

C4c chi thi di truyén 1a cac chi thi thé hién
su khac biét giita cac co thé hodc cac loai khac
nhau. Céc chi thi ndy khong thé hién cho cac
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gen muyc tiéu ma chi 1a dau hiéu hodc nhu 14 “c&
danh ddu”. Chi thi di truyén bao gdm ca chi thi
hinh thai va chi thi phan tr (isozyme, protein,
DNA). Tét ca chi thi di truyen déu chiém mot vi
tri ddc biét trong nhiém sic thé (NST) va duoc
goi 1a locus. CAc chi thi di truyén thuong lién
két véi gen va duoc di truyén theo qui luat di
truyén. Chi thi phéan tir thuong duoc hiéu 1a chi
thi DNA, céc chi thi ndy chi nim gin hay lién
két véi gen va khong c6 hodc it anh huong dén
kiéu hinh.

Chi thi di truyén c6 thé chia thanh hai loai:
chi thi truyén théng va chi thi DNA. Chi thi
truyén théng gém chi thi hinh thai (day la
nhirng tinh trang hodc dic diém hinh thai nhu
mau hoa, kiéu hinh hat, dic diém sinh truong,
su bién d6i sdc t6 v.v.), chi thi té bao (dic trung
Ciu tric cia nhidm sdc thé) va chi thi sinh hoa
(cac isozyme, protein va c4c chit trao d6i chat).
Chi thi DNA 1a nhiing thay ddi trong phan tir
DNA va duge chia thanh nhiéu loai dua trén su
khéac nhau vé phuong phéap va k¥ thuat xac dinh
su da hinh.

Céc chi thi DNA duoc str dung rong rai nhat
do sb lwong chi thi khong han ché. Chi thi DNA
duoc hinh thanh tir cac loai dot bién DNA khéc
nhau nhu thay thé (d6t bién diém), sip xép lai
(thém vao hodc bot di nucleotide) hodc cac sai
sot trong sao chép cac doan DNA lap lai lién ké.
Céc chi thi DNA thudng niam ¢ cac viing khong
phién m&. Khéc vai cac chi thi hinh thai va sinh
hoa, chi thi DNA khong giéi han vé sb luong,
khong anh huéng boi yéu to méi truong va giai
doan phat trién coa cay. Chi thi DNA duogc su
dung nhiéu trong nghién ctru quan hé di truyén,
phat sinh ching loai va phan loai phén tir; trong
lap ban dd lién két di truyen nhan biét gen; va
trong chon gidng bao gdm danh gia da dang di
truyén, nhan biét giéng, chon lgc cac tinh trang
khang bénh, chéng chiu cac diéu kién bat lgi
clia mdi truong, nang suit va pham chét gidng.

Céc ky thuit chi thi DNA

MGi loai chi thi DNA duoc phat trién bang
mot k¥ thuat twong (g, K thuat chi thi DNA ly
tuong can phdi c6 cac tiéu chi sau: cho da hinh
cao va phan bo déu trong genome; cho sw phan
biét rd su khac nhau vé di truyén, tao nhiéu chi
thi doc 14p va chinh xac; don gian, nhanh va it



Cac Ky thudt chi thi DNA

tén kém; can it mau va DNA; lién két véi kiéu
hinh nhit dinh; c6 thé lip lai trong cac nghién
ctru, mic d6 sai sot thip nhét, ghi s liéu d& va
chinh xac, c6 nhiéu allen (ham lwong thong tin
cao), khdng can biét trudc thong tin vé genome

Bdng 1. C&c Ky thuat chi thi DNA

va co thé. Trong bang 1 1a cac cac ky thuat chi
thi DNA hién c6. Trong bai nay tac gia chi giéi
thiéu khai quat vé co so, nguyén ly, mot sb budc
co ban, nhitng wu nhugc diém va ung dung cia
mét s6 ky thudt phd bién.

Ky hiéu Tén tiéng Anh Tén tiéng Viét
Ky thuat khong sw dung PCR
RFLP Restriction Fragment Length Polymorphism Pa hinh d6 dai doan cat han ché
REF Restriction Endonuclease Fingerprinting L4y déu cit han ché
Ky thudt sur dung PCR
AFLP Amplified Fragment Length Polymorphism Da hinh d¢ dai nhan ban chon loc
RAPD Randomly Amplified Polymorphic DNA DNA da hinh dugc nhan ban ngiu nhién
AP-PCR Avrbitrarily primed PCR PCR v6i mdi ngau nhién
ARMS Amplification Refractory Mutation System Hé thdng dot bién chiu nhiét nhan ban
ASAP Arbitrary Signatures from Amplification Céc dau hiéu ngiu nhién tir nhan ban
SPAR Single Primer Amplification Reaction Phan tmg nhan ban véi mdi don
SPLAT Single Polymorphic Amplification Test Phép thir nhan ban da hinh don
S-SAP Sequence-Specific Amplification Polymorphisms ~ Da hinh nhan ban chudi dic trung
ASLP Amplified Sequence Length Polymorphism Pa hinh d6 dai chudi nhan ban
CAPS Cleaved Amplification Polymorphic Sequence Chudi da hinh nhan ban dugc cit han ché
CAS Coupled Amplification and Sequencing Giai trinh ty va nhan ban két hop
DAF DNA Amplification Fingerprint DAu nhan ban DNA
SAMPL Selective Amplification of Polymorphic Loci Nhan ban chon loc céc locus da hinh

K7 thudt chi thi dia trén cac tiéu vé tinh

ISSR Inter-Simple Sequence Repeats Chudi 13p lai don gian gitta

ISTR Inverse Sequence-Tagged Repeats Chudi lap lai nguge dwoc danh dau

MP-PCR  Microsatellite-Primed PCR PCR v6i mdi tiéu vé tinh

RAHM Randomly Amplified Hybridizing Microsatellites ~ Tiéu vé tinh lai dwgc nhan ban ngiu

nhién

RAMPs Randomly Amplified Microsatellite Pa hinh tiéu vé tinh dugc nhan ban ngiu
Polymorphisms nhién

VNTR Variable Number Tandem Repeats S6 lugng thay d6i cac chudi lap lai lién ké

Céc ki thudt chi thi PCR céc chudi ddc trung

STS Sequence-Tagged-Site

SCAR Sequence Characterised Amplification Regions
SSLP Single Sequence Length Polymorphism

SSR Simple Sequence Repeats

STMS Sequence-Tagged Microsatellite Site

CAc ky thudt chi thi gen nhay

REMAP Retrotrasposon-Microsatellite Amplified
Polymorphism

RBIP Retrotrasposon-Based Insertion Polymorphism

IRAP Inter- Retrotrasposon Amplified Polymorphism

TD Transposable Display

Cac ky thudt chi thi nhdn khdc

ITS Internal Transcribed Spacer

SNP Single Nucleotide Polymorphism

OLA Oligonucleotide Ligation Assay

SSCP Single Stranded Conformation Polymorphism

ASO Allele Specific Oligonucleotide

ASH Allele-Specific Hybridization

Vi tri chudi danh déu

Vung nhan ban chudi duge mo ta
Da hinh d6 dai chudi don gian
Céc chudi Iip lai don gidn

Vj tri chudi tiéu vé tinh danh dau

Pa hinh tiéu vé tinh gen nhay nguoc
duoc nhan ban

Da hinh sy gén dya trén gen nhay ngugc
Pa hinh gen nhay nguoc gitta dugc nhan ban
Biéu 16 gen nhay

Ving dém trong dugc sao ma
Da hinh nucleotide don

Phan tich gan Oligonucleotide
Da hinh cu tao soi don
Oligonucleotide ddc trung allen
Lai allen dac trung
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Céc ky thudt chi thi luc lap

CpSSR Chloroplast Simple Sequence Repeats
RFLPA Restriction  Fragment

cpDNA Analysis cpDNA

tRNAs Chloroplast Transfer RNAs

cong nghé hé tro hién dai
DarT Diversity array Technology
NGS Next-geneation sequencing

Length  Polymorphism

Chudi lip lai don gian lyc lap

Phan tich da hinh d¢ dai doan cat gigi
han DNA lyc lap

Céc RNA van chuyén luc lap

Cong nghé sip ;(ép da dang
Giai trinh ty thé hé thir hai

Céc ky thuat chi thi DNA dugc chia thanh
cac nhom chinh la: cac k¥ thuat khéng s dung
phan (tng PCR va cac ky thuit st dung PCR.
Ngoai ra, can phai ké dén mot s6 cong nghé hd
trg hét sitc hiéu qua cho phat trién chi thi va
nhan biét da hinh chi thi DNA nhu cong nghé
sap xép da dang (Diversity array Technology)
va cdng nghé giai trinh ty thé hé thi hai (Next-
generation sequencing).

Cac ky thudt chi thi DNA khong sw dung PCR

Ky thudt da hinh dé dai doan cdt han ché
(RFLP)

Trong ky thuat da hinh d6 dai doan cat han
ché (Restriction Fragment Length
Polymorphism-RFLP), da hinh DNA duoc xéac
dinh bang cach lai doan do DNA (DNA probe)

danh ddu voi DNA sau khi cat han ché bang
enzyme cit han ché va duoc tham truyén 1én
mang lai bang phuong phap Southern. Két qua 1a
tao ra hinh anh cic phan doan DNA khac nhau.
Cac hinh anh phin doan DNA khac nhau nay
dugc tao nén do sy thay thé, thém vao hay bét di
cua cac nucleotide hodc do da hinh nucleotide
don. Ky thuat RFLP dugc tién hanh theo céc
bude: cit DNA biang mot hodc vai enzyme cit
han ché; cac phan doan DNA sau d6 dugc phan
tach trén gel agarose va tham truyén 1én mang
lai. Viéc xac dinh cac phan doan DNA duoc tién
hanh bang lai cac phan doan DNA nay Vi doan
do dugc danh déu huynh quang hodc phéng xa
dé co thé phat hién bang phan ng huynh quang
hoac phim chup phéng xa (hinh 1).

Tach chiét DNA CAt DNA bang J Dign ditrén gel Thém truyén
enzyrme han ché agarose Southern B oyen wifi céc
phdn doan DNA
=== hang nylon
v U - » u - s ;HH s E 3 gan DA
B chia tung dich truy
mgﬁ?gnl;rﬁgp Gin xodn dé E -
PR dure doan dé do -
_,  DNAbStoarge —* Yo Coan g aon

Hhin dang cOMNA dinh déu

BACGTGAT. TTACG-3'
FTGCATTA . AATGCRF

S-ACGTGAT.. TTACG-3'
I-TGCACTA... AATGC-

S-ACTTGAT. TTACG™-3
F-TGCATTA . AATGCST

durge danh dau ——

Hién céc phén
doan cétgi@i han
o6 A0 dai khéc
nhau RF LF)

SLTGATCTA. . AATGC™T

F-ACGTAAT. . TTAGC™3

Hinh 1. Cac budc tién hanh k¥ thuat RFLP: Sau khi tach chiét, DNA genome dugc cit bang enzyme
cat han ché, cic phan doan DNA sau d6 duoc phan tach bang dién di trén gel agarose, rdi duoc
thim truyén bang phuong phap Southern 1én mang nylon va duoc lai voi cac doan do dugce danh
diu bang phong xa hodc huynh quang, cudi cing Ia hién trén phim hoic nhuém bang chat hién mau
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C4c chi thi RFLP ¢6 mic da hinh cao, déng
troi (nén c6 thé phan biét duoc cac ca thé di hop
tir va dong hop tir) va kha nang lap lai cao. Ky
thuat RFLP ciing cho phép phan tich dong thoi
nhiéu mau. Tuy nhién ky thuat nay khong duoc
dung rong rdi vi mot s6 han ché nhu: can nhiéu
DNA chat lugng cao, phai phat trién thu vién
doan do cho ting lodi, can thong tin vé trinh ty
dé tao doan do, khong thuan tién cho viéc tu
dong hoa, mic do da hinh va s§ luong locus
trén lan phan tich thip, doi hoi nhiéu thoi gian,
tén kém. Trong nhitng thap nién 80 va 90 cua
thé ky trudc, ky thuat RFLP duogc st dung trong
lap ban dd genome [54, 96], xac dinh gidng
[82]. RFLP dugc dung trong nghién ctru quan
hé gifra cdc nhom phan loai gan [119], da dang
di truyen [42], trong lai tao va Chuyen gen vao
ca thé khac (1ntr0gres51on) bao gom ca troi gen
giira cay trong va co dai [36].

CAac ky thudt dwa trén phdan irng PCR

V&i sy phat trién ky thuat phan tng chudi
trung hop (polymerase chain reaction-PCR) dé
din dén nhing tién bo vuot bac trong viéc cai
tién cac k¥ thuat xay dung cac chi thi DNA dya
trén phan tng PCR [123]. Cac k¥ thuét chi thi
DNA dua trén phan tng PCR, ngoai hai k¥
thuat sir dung rong rdi la RAPD va AFLP, dua
vao su nhan ban cac chudi hoic ving DNA
khéc nhau c6 thé chia ra mot s6 nhém nhu: ky
thuat chi thi cac chudi dic trung, k¥ thuat chi thi
tiéu vé tinh, k¥ thuat chi thi gen nhay.

K§ thudt da hinh DNA nhan ngau nhién (RAPD)

Co s¢ cua ky thuadt RAPD la sy nhan ban
DNA genome bang phan trng PCR véi cac mdi
ngau nhién dé tao ra sy da hinh DNA do su tai
sap xép hodc mat nucleotide ¢ vi tri bat mdi
[197].

Mbi str dung cho k¥ thuat RAPD la cac mdi
ngau nhién, thuong 1a 10 nucleotide va ¢ nhiét
d6 kéo dai moi thap (34-37°C). Mic du trinh ty
moi RAPD 1a ngiu nhién nhung phai dat duoc
hai tiéu chi 1a: ty 1& GC tdi thiéu phai 1a 40%
(thuong la 50-80%) va khong c6 trinh ty bazo
dau xudi va ngugc gidng nhau. San pham PCR-
RAPD thuong duge phan tach trén gel agarose
1,5-2,0%.

Ky thuit RAPD khong can thong tin vé
genome cua d6i tugng nghién ciru va c6 thé ung

dung cho céc loai khac nhau véi cac moi chung.
Hon nita, k§ thuat RAPD don gian va dé thuc
hién. Nhung k§y thuat RADP ¢ han ché 1a san
pham PCR khong 6n dinh do mdi ngén, nhiét do
bt mdi thdp; ngoai ra, ky thuat ndy tao ra cac
chi thi troi do d6 khong phan biét dugc cac ca
thé di hop tir véi cic ca thé dong hop tir. RADP
st dung nhiéu trong nghién ciu da dang di
truyén gitra cac loai thuc vat [84, 85, 176, 177,
179, 180, 185], trong nghién ctru dac diém cua
gidng va danh gia bién d6i di truyén [114],
trong xac dinh loai [52, 153] va xac dinh con lai
[10, 152].

Ky thuat PCR v6i cac modi ngiu nhién
(Arbitarily Primed PCR-AP-PCR) va lay dau
bing nhin ban DNA (DNA amplification
fingerprinting-DAF) la hai ky thuat dugc phat
trién doc lap va la hai dang bién thé cua ky thuat
RAPD. Déi v6i AP-PCR chi dung mot mdi don
c6 d6 dai 10 dén 15 nucleotide. K§ thuat duoc
thuc hién khac vai PCR binh thuong 1a hai chu
ky dau dugc tién hanh ¢ diéu kién khong chit
ché (nhiét do bt mdi thap) sau d6 & cac chu ky
sau PCR duoc tién hanh trong diéu kién chit
ché bang viéc ting nhiét do bat moi. Trong
truong hop DAF thi chi sy dung mot mdi ngau
nhién ngdn hon 10 nucleotide va san phdm PCR
dugc phén tich bang gel polyacrylamide. Voi
DAF, moi su dung ngan nhung ndéng d6 mdi can
cao, phan tmg PCR gom hai chu ky nhiét chir
khong phai ba chu ky nhu RAPD. K¥ thuat AP-
PCR khac vai RAPD va DAF la: phan tmg PCR
chia thanh ba budc, mdi budc co dd chit ché va
nong d6 cia cac thanh phan phan tng khac
nhau. Nong d6 mdi & nhitng chu ky dau cao,
mdi dai 20 nucleotide hodc hon.

Ky thudt da hinh d¢ dai dogn nhdn chon loc
(Amplified Fragment Length Polymorphism-
AFLP)

Ky thuat AFLP dugc st dung dé phat hién
da hinh DNA. Phan tich AFLP duoc két hop ca
RFLP va PCR bing viéc gin cic chudi nhan
biét vao mdi hay con goi 1a chudi tiép hop
(adapter) dé nhan chon loc cac phan doan DNA
duoc cat han ché. Cac cap mdi thuong tao duoc
tir 50 dén 100 bing trong mot phan tich. S6
luong bang phu thudc vao s6 nucleotide chon
loc trong t6 hop mdi. Ky thuat AFLP cho phép
lay ddu DNA tir bat ky ngudn gdc nao.
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Ky thuat AFLP duoc tién hanh theo mot s6
budc nhu trong hinh 2: dau tién DNA genome
dugc cit boi enzyme cit han ché cit khong
thuong xuyén (EcoRI hogc Pstl) va cit thuong
xuyén (Msel hodc Taql). Cac phan doan tao ra
sau khi cit han ché duoc gin véi cac doan két
ndi & ca hai dau. Cac doan két hop nay duoc
thiét ké sao cho vi tri nhan biét ban dau cua
enzyme cit han ché khong khoéi phuyc lai sau khi
gén. Phan mg PCR chi xay ra khi cac mdi co
thé gin v6i cac phan doan cé trinh tu két ndi
cing Vvoi cac cip bazo bd sung véi cac
nucleotide chon loc. Viéc nhin ban duoc thuc
hién hai lan trong diéu kién chit ché voi cac
moi bd tro voi cac doan tiép hop va 1 dén 3
nucleotide chon loc & dau 3°. Phan tmg PCR lan
dau (tién nhan) duoc tién hanh véi to hop mdi
chira mét nucleotide chon loc. Phan ung PCR
lan hai (nhan chon loc) dugc tién hanh véi cac
cap mdi ¢6 1 dén 3 nucleotide chon loc. Do mirc
dd chon loc cao, cac mdi khac nhau chi mot
nucleotide sé cho cac b phan doan nhan ban
khac nhau. Cac moi vai 1, 2 va 3 nucleotide
chon loc s& giam ) phan doan dugc nhan ban
trong ung 1a 4, 16 va 64. SO nucleotide chon
loc phil hop thay ddi theo kich thudc genome
cua loai. Cac phan doan AFLP dugc phén tach
bang gel polyacrylamide két hop nhuém bac
(AgNO3) hoic bang may giai trinh tu tw dong.

Phan tich AFLP khong dé nhu RAPD
nhung hiéu qua hon RFLP. Ky thuét ndy c6 mot
s6 uu dlem nhu: ¢6 d tin c@y va lap lai cao;
khong can thong tin vé trinh tu DNA cuia co thé
nghién ciru; cho nhiéu thong tin do ¢6 kha ning
phan tich s6 lwong 16n locus da hinh véi mot to
hop mdi trén mot gel va c6 thé cho thdy cac
locus dic thi; cac s6 lidu co thé luu giit trong co
s dit liéu dé so sanh.

Bén canh cac uu diém, AFLP c6 mét sb
nhuge diém nhu: phai qua nhiéu bude méi co
két qua; DNA can phai sach, khong co cic chat
trc ché hoat dong ciia enzyme cat han ché; doi
hoi cong suc va gia thanh cao. Ky thuit tao ra
chi thi troi, khong phan biét dwoc dong hop tir
va di hop tur.

AFLP duogc st dung trong nghién cuu lap
ban db genome [14, 173], da dang di truyén [53,
103, 176, 178] va quan hé chung loai giita cac
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kiéu gen ¢o mdi quan hé gan [69, 159], nghién
clru cau truc di truyen ngudn gen [8, 68] va
danh gid phan hoa di truyén trong quan thé

[186, 196].

5! SAATTC

TTAA 3!

A— CTTAAS

A TT

+EceRE
Mrel
Cac doan catgiol han

AATTC l
_ _TTAA-S + Poan ket nol Ecokf
Poan keinol MHref
5'-TA
mai+l 3 —A
AATTCH MNTTA
TTAASGH NAAT
5
Tien nhian voi muoi
LcoRi+A va
WIS Maed +C
méi +3 5! Y. e
AATTCA STTA
TTAAGT CAAT
AT 5
Nhan chon loc voi
ol +3 va med +2
AATTCAAC — %  TSTTA
TTAASTTS ACAAT

Pham lap cac £QII ADN iren

cequencing el

Hinh 2. Cac budc tién hanh ky thuat AFLP:
DNA genome dugc cit bang enzyme ECORI va
Msel dé tao ra cac doan cét han ché, cac doan
cat duge gan voi doan két ndi EcoRI va Msel,
tiép theo cac doan cit gidi han co gin doan két
ndi dwoc nhan ban bing PCR voi cac mdi
EcoRl va Msel tuwong tng c6 thém mét
nucleotide (tién nhan), san pham PCR nhin
dugc duge nhan véi to hop cac mdi EcoRI va
Msel ¢6 thém 1 dén 3 nucleotide (nhan chon
loc), san pham PCR chon loc dugc phin tach
trén gel polyacrylamide va nhuom bac dé quan
sat cac bang.

Ky thudt chi thi dua trén cac tieu vé tinh
(microsatellite) hay chudi ldp lai don gian
(simple sequence reapeats).

Pay la nhom k¥ thuat sir dung cac cip mdi
dic trung dé nhan cic vlng genome cO Cac
nucleotides lap lai ¢ cac vi tri khac nhau bao
gém: k¥ thuat chudi lap lai don gian hay con goi
la ky thuat da hinh do dai cac chudi don gian
(Single Sequence Length Polymorphism-SSLP),
ky thuat vi tri chudi tiéu vé tinh danh dau
(Sequence-Tagged Microsatellite Site-STMS),
Ky thuat chudi liap lai giita (Inter-Simple
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Sequence Repeat-ISSR) va Ky thudt da hinh cac
tifu vé tinh dugc nhin ban ngiu nhién
(Randomly Amplified Microsatellite
Polymorphisms-RAMP). Chlng ta sé¢ xem xét
lan luot cac ky thuat ndy trong cac phan sau.

Ky thuat chudi lip lai don gian (Simple
Sequence Repeats-SSR)

Chudi lap lai don gian (Simple Sequence
Repeats-SSR) [169], tiéu vé tinh (microsatellite)
[107], chudi lip lai trudc sau ngin (Short
Tandem Repeats-STRs) hay da hinh d6 dai chdi
don gian  (simple  sequence  length
polymorphisms-SSLPs) [115] la sy 1dp lai cac
chudi nucleotide ngan tir 2-6 nucleotide [30].

SSR (SSLP, STMS) tr¢ thanh k¥ thuat chi
thi phan tir quan trong trong ca déng vat va thuc
vat. SSR rat da hinh do dot bién tac dong 1én s6
don vi ldp lai. Su thay doi hay sy da hinh cta
SSR 1a két qua cta sy khac nhau vé do dai cac
doan 1ap lai trong genome do qua trinh trao ddi
chéo khong can hoiac do sy giam nucleotide
trong qua trinh sao chép. SSR khong nhitng pho
bién ma con bién dong manh vé sb luong kiéu
lap lai trong genome sinh vat nhan thuc. Su
khac nhau allele cua SSR 1a két qua cua sy thay
d6i sb luong don vi lap lai trong cu tric tiéu veé
tinh. Cac chudi lap lai thuong don gian va ciu
tao bdi 2, 3 hodc 4 nucleotide.

Ky thuat SSR duoc thuyc hién bfmg phan
tmg PCR v6i mdi SSR xudi va nguoc. San
pham PCR dugc phan tach trén gel
polyacrylamide két hop nhudém bac (AgNO3)
hozc bang may giai trinh tu tu dong.

Viéc phat trién chi thi SSR duoc tién hanh
theo mot s budce nhu: xay dung thu vién SSR,
xéac dinh locus SSR, xac dinh vung phu hop dé
thiét ké mdi, PCR v6i cac mdi duge thiét ké,
danh gia va phan tich mau bang, danh gia da
hinh ciia san pham PCR.

Ky thuat SSR c6 mot sb wu viét hon cac chi
thi khac nhu: i. Cho nhiéu allen trong mét locus;
ii. Phan bd déu trong genome; iii. SSR cho
thdng tin cu thé hon so véi di truyén ty thé theo
dudng me (vi c6 mirc dot bién cao) va di truyén
theo ca b va me; iv. La chi thi dong troi; v. Co
tinh da hinh va dic thi cao; vi. C6 thé lap lai ¢
c4c thi nghiém, st dung it DNA, ré va dé tién

hanh, c6 thé phén tich ban tu dong, khong st
dung phong xa, co thé s dung cac DNA cb
(ancient DNA-aDNA). SSR c6 thé phan biét cac
c& thé c6 mdi quan hé gan. Piém han ché quan
trong cua ky thuat chi thi SSR 1a can phai doc
trinh tu genome dé dua vao dé co thé thiét ké
c4c cap moi ddc thi va tdi wu hoa didu kién cac
moi cho ting loai trude khi str dung. Hién nay,
SSR la chi thi dugc chon cho cac nghién ciru hd
so phap 1y, di truyén quan thé va nghién ctu
doéng vat hoang da. O thuc vat SSR duge su
dung trong nghién ciru da dang di truyén [53,
71,109,117, 121, 171, 172, 175, 183, 210,],
trong chon cap lai (43, 71], trong xac dinh con
lai [1] va trong lap ban d lién két phan tur [39,
110, 173].

Ky thuat da hinh do dai cac chudi don gian
(Single Sequence Length Polymorphism-SSLP)
la k§ thuat chi thi tao cac chudi lap lai véi do
dai khac nhau nam giita hai gen. Céac chudi ¢
d6 dai khac nhau 1a do sé lwong trinh tu lap lai
trong chudi khac nhau do qua trinh trao doi
chéo khong can hoiac do su giam nucleotide
trong qua trinh sao chép. Ca hai qua trinh nay
déu c6 thé dan dén giam hodc ting s6 lwong don
vi lap lai trong genome. Su khic nhau vé d6 dai
ctia SSLP dugc st dung dé danh gia sy thay doi
di truyén giira cac ca thé trong loi.

Ky thuat SSLP glong nhu ky thuat SSR,
ciing duoc tién hanh bang cac cdp mdi dic hiéu
nhan ban cac chudi don gian ndm giira hai gen,
san pham PCR dugc phan tach trén gel
polyacrylamide.

SSLP da dugc sir dung trong nghién ciru da
dang di truyén [12], xac dinh gidng [67], xac
dinh di hop tir [135] va lap ban dd di truyén [5,
202].

Ky thuat vi tri chudi tiéu vé tinh danh du
(Sequence-Tagged Microsatellite Site-STMS)
[21, 181, 182] la k¥ thuat chi thi nhan ban cac
chudi lap lai ¢ vi tri dugc danh déu bing cac
cip moi ddc hidu. K¥ thuat ndy ciing duoc st
dung nhiéu trong nghién ctru da dang di truyén,
phan tich genome [86], lap ban d6 di truyén [51,
198] va nhan biét giéng [47].

Uu diém ndi bat ciia SSR, SSLP va STMS
la c&c chi thi ndy c6 thé st dung chung cho mot
s6 loai cay. Ching han STMS cua cay dau dong
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(Pisum sativum L.) c¢6 thé dung cho cdy dau
chau A (Cicer arietinum L.) va STMS cua dau
chau A c6 thé dung cho dau ling (Lens culinaris
L.) va dau tam thudc chi Vicia [7], STMS cua
cay ho dau co thé dung cho lac [22].

Ky thudt chudi ldp lai don gian giita (Inter-
Simple Sequence Repeat-ISSR)

ISSR la nhitng chi thi dwgc nhan ban bang
PCR Vi mdot mdi bo trg véi tiéu vé tinh
(microsatellite) dich. Mdi bing twong mg v&i
chudi DNA dugc gi6i han béi cac tiéu vé tinh
dao nguoc. Két qua dan dén da locus, co su da
hinh cao va tao ra céc chi thi tréi. ISSR-PCR Ila
k¥ thuat danh gia kiéu gen nhanh, khong dat; su
da hinh dya trén sy thay d6i trong cac vling nam
giita cac tiéu vé tinh. Ky thuat nay khong can
thong tin vé trinh ty, tao duoc nhiéu locus, c6
tinh da hinh cao va tao ra chi thi trdi [120]. Ky
thuat ISSR 1a k¥ thuat nhan ban doan DNA nam
gitta hai ving ldp lai giéng hét va nguoc chiéu
nhau (hinh 3). K§ thuat ndy sir dung cac tiéu vé
tinh nhu cdc mdi trong phan tng PCR v6i mot
mdi cho nhiéu locus dich dé nhan ban chu yéu
cac chudi lip lai don gian véi do dai khac nhau.
CAc tiéu vé tinh str dung nhu moi trong k¥ thuat
ISSR c6 thé 1a 2, 3, 4, hodc 5 nucleotide. Cac
moi str dung co thé khong phai mdi neo hodc 1a
mdi neo & dau 3’ hodc 5° voi 1 dén 4 nucleotide
thoai hoa kéo dén cac chudi bén canh. K thuat
ISSR str dung mdi dai (15 dén 30 nucleotide) vi
vay nhiét do bét mdi cao dan dén do én dinh cao
cta phan rng. San pham c6 do dai 200-2000 bp
nén cé thé phan tach trén ca gel agarose va
polyacrylamide.

Ky thudt ISSR dugc st dung rat rong réi
trong nghién ctru da dang di truyen [58, 149],
nghién ciru dic diém di truyén trong quan thé
[145], lay d4u di truyén [18, 29], danh ddu gen
[147], x4ac dinh cay trong [47, 108], phan tich
ngudn gdc [48], xac dinh su thay ddi genome
[101] va danh gia con lai [105]. Ky thuat ISSR
c6 mot sb loi thé so vai cac ky thuat khac la co
thé phan biét duoc cac kiéu gen gan va khong
can thong tin vé trinh ty gen cia cdy nghién
ctru. Gidng nhu RAPD, ISSR 1a k¥ thuat nhanh,
dé tién hanh. NO uwu viét hon RAPD la cho
nhidu théng tin va c6 thé lap lai & cac thi
nghiém do méi dai hon. Nhuge diém chu yéu
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cua ISSR la tao ra cac chi thi tréi [60, 191] va
su di déng nhé}t cua cac san phan nhan ban do
su di chuyén dong thoi.
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Hinh 3. Nhan ban chudi lip lai ndm giita hai
chudi (CT)n nguoc chidu nhau bing mdi don
(GA)N: A. Mbi don (GA)n khong neo c6 thé bt
cip bat ky ¢ vi tri ndo trong ving (CT)n caa
DNA khuén nén viéc nhan ban khéng duoc
chuan, B. Mbi don (GA)n c¢6 hai nucleotide
(NN) neo ¢ dau 3’ bét cip vao ving dic thu trén
DNA khu6n va tao bang rd rang, C. (GA)n c6
hai nucleotide (NN) neo & dau 5° bat cip vao
vung dac thu trén DNA khudn nhan ban duoc
mot phin viing ldp lai tao ra cac bing 1on.

ISSR dugc dung trong nghién ciru da dang
di truyén nhiéu loai cay trong khac nhau nhu lta
[79, 149], lba mi [124], ké [156], nho [3], khoai
lang [70], ma d& [199], tio ta [131] v.v.

Ky thudt da hinh tiéu vé tinh dwgc nhan ban
ngau nhién (Randomly Amplified Microsatellite
Polymorphisms-RAMP)

Cac ky thuat chi thi dya vao tiéu vé tinh cho
mic do da hinh allele cao nhung lai tén nhiéu
cong stc. Ky thuat RAPD khong tén kém
nhung mirc do da hinh thip. Bé dung hoan yéu
diém cua hai k¥ thuat nay, ky thuat RAMP duoc
xay dung [201]. K¥ thuat ndy s dung mdi dugc
danh déu chtra ddu 5° neo va dau 3’ lap lai dé
nhan DNA genome Vvéi su ¢6 mit hodc ving
mat cac mdi RAPD. San phém nhén dugc phan
tach trén gel polyacrylamide bién tinh. Do mdi
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lap lai dugc danh diu nén chi c6 san pham cta
mdi neo dugc xac dinh. Nhiét do bit cap cua
mdi neo thuong cao hon mdi RAPD 10-15°C.
Vi vdy, & nhiét do bat mdi cao chi c6 mdi neo
duoc kéo dai hiéu qud. O cac chu ky PCR véi
nhiét do6 bat moi thip, ca hai moi neo va moi
RAPD déu kéo dai. Do d6 chuong trinh PCR
dugc thiét 1ap sao cho c6 su chuyén giita nhiét
d6 bat moi cao xudng thip trong qua trinh phan
ung. Hau hét cac phan doan nhén dugc chi voi
c4c mdi RAMP s& bién mét khi co6 cac mdi
RAPD va c4c mau bang khac nhau nhan dugc
boi cling mot mdi RAMP va cac moi RAPD
khéc nhau cho thiy cac mdi RAPD canh tranh
Voi mdi RAMP trong chu ky voi nhiét do bat
moi thap. RAMP dugc s dung trong nghién
ctru da dang di truyén & mot s loai cdy nhu lua
mach [157, 201] va dao [33].

CAc Ky thudt chi thi phdn tir dwa vao gen nhdy
(Transposable element-based molecular
markers)

Gen nhay 1a cac yéu t6 di truyén c6 kha
ning thay ddi vi tri ciia chung trong hé gen. Gen
nhay dugc phat hién dau tién ¢ ngd [111]. Co
hai loai gen nhdy. Loai I la gen nhay nguoc
(retrotransposon), day 1a yeu t6 ngan va dai nam
rai rac trong nhan, 12 yéu t6 ma héa mRNA va
cd mirc thay dbi vi tri trung binh. Hién tuong
gen nhay loai I tao ra cac ban sao mdi trong khi
ban gbc van giit nguyén & vi tri ban dau. Cac
ban sao dugc tao ra theo hai giai doan: déu tién
la phién ma tir DNA thanh RNA va tiép theo 1a
RNA tao thanh dugc phién ma ngugc thanh
DNA. Ban sao méi duoc gin vao vi tri méi
trong genome. Gen nhay loai II (gen nhay
DNA) ciu tao boi gen nhdy DNA, loai nay thay
dbi vi tri bang co ché “cit va gan” [56]. Chung
tu roi khoi vi tri ban dau gin vao vi tri tiép
nhan. Dua vao dic diém ciu trac, gen nhay con
phan chia thanh du¢i nhom, trén ho, ho va dudi
ho dua trén sy dinh hudng cua cac khung doc
ma&; vao sy ¢6 mat, dinh hudng, d6 dai va trinh
tu 1dp lai bén trong va vao do dai va trinh ty
nhin d6i & vi tri dich tao nén do sy thém
nucleotide [56].

Gen nhay nguoc (retrotransposons) hay gen

nhay loai I chia thanh hai nhém phy khac nhau
& cau tric va chu ky chuyén vi d6 1a gen nhay

c6 dau lap lai dai (Long Terminal Repeat (LTR)
retrotransposon) va gen nhay khong c6 dau lip
lai dai (non-LTR retrotransposon) bao gom yéu
t6 LINE (Long INterspersed repetitive Element)
va SINE (Short [INterspersed repetitive
Element). Hai nhém phu nay dwoc phan biét
bing su c6 mat va vang mat dau lip lai dai
(LTR) ¢ dau. Tit ca cac nhom déu dugc bd
sung cac dang khong phu thue tuong tmg thiéu
mot hodc nhleu gen quan trong cho su chuyén
vi nhu: cac yeu t6 co dau 1ap lai nguoc nhd
(Miniature Inverted repeat Terminal Elements-
MITEs) cho nhém Il, SINEs cho non-LTR
retrotransposons va gen nhay nguoc c6 dau lip
lai nho (Terminal-Repeat retrotransposons In
Miniature-TRIMs) va phién ban gen nhay lui
I6n (large retrotransposon derivatives-LARDS)
cho LTR retrotransposons.

Gen nhay nguogc (retrotransposons) cho
phép tao ra hé chi thi phan ti tuyét voi boi
ching ¢6 chudi dai va bao thi, da hinh thém
nucleotide duoc tao ra boi hoat dong sao chép.
Viéc bd sung nucleotide méi gitip cho viée t&
chirc cac hién twong bd sung tam thoi trong
dong gidng va nhu vdy co thé st dung dé xac
dinh pha hé va phat sinh loai [63]. Phan tich
phan tur dua vao gen nhay ngugc duge thyc hién
Vv6i viée nhan ban bang mdi twong ung voi gen
nhay va mdi phl hop voi viing gen bén canh.
Pa hinh gen nhay c6 mot s6 ky thuat sau: Ky
thuat da hinh chudi dic thu dugc nhan ban
(Sequence-Specific Amplified Polymorphism-
S-SAP) la nhan ban DNA ndm gitra vi tri gan
cia gen nhdy va vi tri cit han ché cung voi
chudi tiép hop [193]; k¥ thuat da hinh gen nhay
nguoc gitta dugc nhan ban (Inter-Retransposon
Amplified Polymorphysm-IRAP) I& nhan ban
chudi DNA nam giita hai gen nhay gan nhau
hodc chudi lip lai cudi truc tiép dai (Long
Terminal Direct Repeats-LTR) dugc nhan ban;
ky thuat da hinh tiéu vé tinh gen nhay nguoc
dugc nhan ban (Retrotransposon-microsatellite
Amplified Polymorphism-REMAP) duoc tién
hanh bang viéc nhan ban phan doan nim gitra vi
tri gan cia gen nhay va vi tri tiéu vé tinh; k¥
thuat da hinh vé vi tri gan (insersion) dwa vao
gen nhay nguoc (Retrotransposon-based
Insersion Polymorphism-RBIP) dugc sir dung
dé xac dinh cac locus bi gen nhay chiém hoic
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locus rdng; ky thuat biéu 16 gen nhay
(Transposable Display-TD).

Ky thuat S-SAP duoc sir dung dau tién
trong nghién ctu vi tri cia gen nhay BAREL
(barley retrotransposable element 1) trong lla
mién [93]. V& co ban, day 1a dang don gian cua
ky that AFLP. Viéc nhan ban dugc thuc hién
v6i moi dic hiéu cho gen nhay va méi dic hiéu
cho doan tiép hop Msel (Msel-adaptor). S-SAP
dugc st dung trong nghién ciu da dang di
truyén va lap ban do [138, 144].

Trong ky thuiat IRAP va REMAP da hinh
duoc xac dinh béng su ¢6 mat hoac Véng mat
cia gen nhay nguoc tai locus riéng biét. Mot
phan rng PCR ¢6 thé tao dugc khoang 30 bang.
CAc chi thi ndy co do da hinh cao va c6 thé su
dung trong danh gia quan hé trong loai. IRAP
dugc s dung nghién ctu dic diém hé gen
[126]. IRAP va REMAP duoc st dung dé phat
hién su gidng nhau gitra cac gidng lua [22].

K§ thuat RBIP dugc phat trién nhd st dung
gen nhay PDR1 cua Pisium sativum [50]. Trong
ky thuét nay, can phai co thong tin vé trinh tu
dau 5° va 3’ clia cac vung ké bén gen nhay. Khi
su dung mdi ddc thi cho gen nhay cung voi mdi
thiét ké dé kéo dai toi ving ké bén s& cho san
pham tir DNA khuon c6 chira nucleotide bo
sung. Mat khac, cac mdi dic thi cho ca hai
viing k& bén s& tao san phdm néu khong c6 bd
sung nucleotide. Su da hinh duogc xac dinh trén
gel agarose hodc lai voi phan doan PCR tham
khao (tham chiéu). Pay 1a ky thuat kha ton kém
va phirc tap so voi cac k¥ thuat gen nhay khac.
RBIP dugc st dung trong nghién ctru da dang di
truyén va tién hoa dau dong (Pisum) [77].

Ky thuat TD 1a dang cai tién cua k¥ thuat
AFLP, ky thuat nay cho phép xac dinh dong
thoi nhiéu yéu t6 phién ma (TEs) tir cac dong c6
s6 luong ban sao cao. Trong ky thuat nay, san
pham PCR duoc tao ra nh cac mdi neo & vi tri
ct han ché cua hai enzyme Bfal va Msel va yéu
t6 gen nhay. Cac gen nhay duoc xac dinh bang
PCR gin (ligation-mediated PCR) bat dau trong
pham vi gen nhay va nhan ban tir phan chudi ké
bén dén vi tri cit han ché dic thu. San phdm
PCR c6 thé phan tich trén gel polyacrylamide.
TD dugc st dung dau tién dé kham phd sb ban
sao0 ciia nhom gen nhay dTphl (TIRS) ¢ Petunia
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va céc sy kién bd sung nucleotide [189].
CAac ky thudt chi thi PCR cac chuéi dac trung

Ky thudt ving nhan ban chudi dwgc mé td
(Sequence Characterized Amplified Regions-
SCAR)

Dé c6 thé sir dung cac chi thi xac dinh duoc
bang cac moi ngiu nhién (nhu RAPD, AFLP
v.v.) va khic phuc nhuoc diém man cam véi
diéu kién phan (mg ctia cac phan ung véi moi
ngau nhién, k¥ thuat chi thi SCAR dugc phat
trién va st dung. K§ thuat SCAR 1a ky thuat chi
thi dwa vao PCR tao ra cic phan doan DNA tai
cac locus xac dinh bang st dung cic mdi
nucleotide dic thi [137]. SCAR dugc tién hanh
bang cach tach dong san phdm PCR vdi cac moi
ngau nhién sau d6 doc trinh ty hai ddu doan tach
dong. Dua vao trinh ty hai dau nay dé thiét ké
cap moi véi do dai 15 dén 30 bp dé nhan bing
don v6i kich thuéc twong tg nhu phan doan
dugc nhan dong. Su da hinh dwoc xac dinh bing
su ¢6 mat hay Véng mat cua bang dugc nhan
ban hodc sy suat hién da hinh vé chiéu dai dong
thoi chuyén chi thi troi thanh chi thi SCAR
dong troi. Ky thuat SCAR dugc dung dé phan
tich thu vién genome [31], x4c dinh céc locus
dic thd [137], chon gidng nhd chi thi phan tir
[95].

Ky thudt vi tri chudi danh dau (Sequence-
tagged Sites-STS)

Chudi vi tri danh dau (STS) 1a ving ngén
trong genome (c6 do dai 200-300 cap bazo) ma
trinh tu cia n6 khong thé c6 & bat clr noi nao
khéc trong genome. Chudi trinh ty duy nhat nay
¢6 thé nhan ban duoc bang PCR. Trinh ty DNA
cta STS c6 thé c¢6 cac yéu t6 1ap lai, va cac trinh
tu xudt hién bat ctr ¢ dau trong genome, nhung
trinh tu ¢ hai dau cua STS 1a duy nhat. Ching ta
c6 thé tong hop cac mdi duy nhit bd sung voi
trinh ty ¢ hai ddu STS va nhan doan STS bang
PCR. Véi nghia rong, STS bao gdm céc chi thi
nhu microsatellites (SSRs, STMS or SSRPs),
SCARs, CAPs va ISSRs.

Ky thuat STS 14 sir dung PCR dé nhéan chon
loc vi tri danh dau (STS) bang cap modi dic hiéu
gan véi hai ddu cua chudi STS véi diéu kién cta
phan tig sao cho chi nhan duge chudi STS dich
ma khong phai chudi ndo khac trong genome.
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San phdm PCR duoc phan tach trén gel agorose
hodc polyacrylamide. Uu diém cia ky thuat
STS 1a tao ra cac chi thi dong tréi, co thé phan
biét dwoc di hop tr va cd tinh lap lai cao vi cac
moi sir dung dai. Nhugc diém cua ky thuat ndy
la cAn biét v& trinh ty ving STS va can dau tu
cho viéc phat trién méi dac hiéu.

STS duoc str dung cho nghién ciru da dang
di truyén [139], nhan biét gen [89], so sanh ban
d6 [25], xac dinh gen lién két [125], x4c dinh d6
thuan hat lai [206] va d4nh gi4 tinh khéang bénh
[13].

CAac ky thudt chi thi dwa trén phdn 1ng PCR
khac

Ky thuat cac chudi da hinh nhan ban dugc cat
(Cleaved Amplified Polymorphic Sequences-
CAPS)

K§ thuat chi thi CAPS 1a giai phap st dung
cac chudi DNA cua chi thi RFLP d& dugc lap
ban dd dé phat trién chi thi PCR nhim tranh
budc lai Southern phurc tap. Vi thé, ky thuat
CAPS con dugc goi 1a ky thuat PCR-RFLP
[93]. Ky thuat CAPS duoc tién hanh bang cit
han ché san phém PCR cua cac locus dic thu
v6i mot hodc nhiéu enzyme cit han ché va phan
tach cac doan DNA dugc cat trén gel agarose
hozc polyacrylamide. Cac cip modi duge thiét ké
dwa trén thong tin vé trinh ty cia DNA hoic
cDNA trén ngén hang gen hoac trinh ty cac
bang RAPD dugc tach dong. Chi thi CAPS 1a
chi thi déng troi va la cac locus diac thu dugc
dung dé phan biét dong hop tir va di hop tir &
cac loai thuc vat [93]. K¥ thuat CAPS c6 han
ché vi su d6t bién c6 thé 1am mat hodc tao thém
cac vi tri nhan biét cua cac enzyme cit han ché.
Dé khic phuc han ché nay, Michae & Amasino
(1998) [118] dwa ra k¥ thuat bién thé khac goi 1a
dCAPS. Trong phan tich dCAPS, vi tri nhin
biét cua enzyme cit han ché c6 SNP dugce dua
vao san phim PCR bz"mg mdi chira mét hodc
nhidu diém bat hop (mis-match) voi khudn
DNA. San phim PCR cai tién nay sau do dugc
Cat bing enzyme cit han ché va su c6 mdt hay
ving mit cia SNP dugc xac dinh bing mau cit
han ché tao ra. CAPS va dCAPS la phuong
phap xac dinh SNP cit san pham PCR dac biét
bang cac enzyme ct han ché. Day la ky thuat ré
thuc hién, it ton kém so véi bat ky phuong phap

nao. Ky thuat nay rat hiru ich cho viéc theo ddi
cac dot bién d4 biét trong quan thé phan ly
[128] va dé phat trién chi thi, ddc biét 1a chi thi
SNP lién két v6i gen/QTL phuc vu cho chon
gidng [40, 100].

Ky thudt da hinh cac chudi lién quan dwoc nhan
ban (Sequence-Related Amplified
Polymorphism-SRAP)

Ky thuat SRAP [102] 1& k§ thuit nhin ban
cac khung doc m¢ (ORFs). Trong ky thuat nay
dung hai moi ngau nhién ¢6 do dai 17 dén 21
nucleotide va giau AT hoic GC dé nhan phan
doan bén trong gen cho da hinh dd duoc xac
dinh. Cac mdi cau tao boi cac thanh phan: cac
chudi 16i (core primers) voi 13-14 nucleotide,
trong d6 10 -11 nucleotide dau bat dau tir dau 5’
la trinh tu khong dic tht (hay con goi 1a chudi
roi) tiép theo 1a cac trinh tw CCGG cho mbi
xubi va AATT cho mdi nguge. Cac mdi 16i
dugc gin voi ba nucleotide chon loc & dau 3’
Chudi roi cia mdi nguge va xudi phai khac
nhau va c6 thé dai 10-11 nucleotide. Nam chu
ky dau voi nhiét do kéo dai moi 1a 35°C, 35 chu
ky thiép theo nhiét do kéo dai moi 1a 50°C. Cac
phan doan DNA nhan ban duoc phan tich bang
gel acrylamide bién tinh. Ky thuat SRAP két
hop su don gian, do tin cdy va dé dang doc trinh
tu cac bang chon loc. SRAP huéng t6i chudi ma
héa trong hé gen tao ra cac chi thi dong troi. Pa
hinh c4c chudi nhan ban tao nén do hai su kién
la sy thay dbi do dai phan doan DNA do bd
sung hodc mat nucleotide tao ra chi thi dong troi
va sy thay doi nucleotide tao ra chi thi troi.
SRAP dugc ding dé lap ban do [34, 106, 166]
va nghién ctru da dang di truyén [59, 163].

Ky thudt da hinh Cdu tao soi don (Single Strand
Conformation Polymorphism-SSCP)

Pa hinh ciu tao soi don 1a ky thuat cai tién
phan tich sy thay d6i vi tri cia cac chudi DNA
don trén dién di gel polyacrylamide trung tinh
dé xac dinh da hinh tao nén bai su cudn khéc
nhau cia soi don DNA do céc thay dbi kho thay
trong chudi nucleotide [136]. Phan tich SSCP la
cdng cu manh cho viéc danh gia san phdm PCR
phtc tap khi hai sgi DNA tir cing san pham
PCR thudng chay tach roi trén SSCP gel, vi thé,
c6 hai kha ning ghi nhan da hinh va giai quyét
vin dé da hinh bén trong chudi ciia sin phim
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PCR tir viing giéng hét nhau trong hé gen cua
céc c4 thé nghién ciru. Nguyén ly cua phuong
phép phan tich SSCP 1a dya trén thyc té: soi
don DNA c¢6 cdu tao nhét dinh. Thay ddi cAu
tao bang su thay d6i mot nucleotide s& 1am cho
soi don DNA chuyén dong khac di trong diéu
kién dién di trén gel khong bién tinh. Vi thé,
mau nguyén thiy va miu dot bién s& co6 mau
dién di d6 khac nhau. Phan tich SSCP dugc tién
hanh theo cdc budc: i. nhian ban PCR chudi
DNA quan tam, ii. bién tinh san phim PCR, iii.
lam lanh chudi DNA bién tinh dé tao soi don,
iiii. xac dinh su di chuyén khac nhau giira cac
soi don trong diéu kién dién di trén gel khdng
bién tinh. C6 thé quan sat sy khic nhau bang
danh dau phéng xa, nhud¢m bac, bz‘"ing cac mdi
PCR duoc danh ddu bang mau huynh quang va
dién di mao quan. PCR-SSCP la k¥ thuit nhanh,
don gian, nhay ding cho xac dinh cac dot bién
bd sung, thém vao va bt di nucleotide trong
phan doan DNA duoc nhan ban. Py la cdng cu
quan trong cho phan tich gen dac biét la xac
dinh d6t bién diém. KJ thuat nay gidng k¥ thuat
RFLP vi n6 c6 thé giai doan nhitng thay do6i
allen cia cac tinh trang di truyén. Khac voi
RFLP 1a SSCP c6 thé xac dinh dwgc da hinh
DNA va dot bién ¢ nhiéu chd trong phan doan
DNA. PCR-SSCP huynh quang 1a dang ky thuat
thich ing cia SSCP trong d6 sw nhan ban chudi
DNA dich dugc tién hanh véi mdi danh dau
huynh quang. Su han ché cua ky thuat SSCP 1a
viéc xay dung chi thi SSCP mit nhiéu cong sirc,
dat va khong tu dong hoa dugc. Ky thuat SSCP
dugc xay dung dé xac dinh dot bién [136] sau
d6 duoc sir dung dé xac dinh bién ddi cta chudi
DNA [162] va nhé&n dong gen [204].

Ky thugt da hinh nucleotide don (Single
Nucleotide Polymorphism-SNP)

Nhitng thay d6i mot nucleotide trong trinh
tu genome cua cac ca thé trong quin thé dugc
goi la da hinh nucleotide don (SNP). Cac vi tri
thé hién SNP trong genome la noi ma ¢ do
chudi DNA duoc phén biét boi mot bazo duy
nhat khi hai hodc nhiéu c4 thé dugc so sanh. Su
khéc nhau vé nucleotide ndy c6 thé dan dén thay
dbi tinh trang ddc biét hay kiéu hinh, hoic c6
thé 1a su thay dbi trung tinh c6 thé dugc st dung
dé danh gia sy da dang trong tién hoa. SNP la
dang thay doi trinh ty trong genome phd bién
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nhat cho téi nay. O ngd cr 60 dén 100 bp co
mot SNP [35], & ngudi 90% thay ddi trinh ty 1a
thay d6i nucleotide don va ci 1000 bp c6 mot
SNP [155].

O thuc vat, SNP dang duoc thay thé cho
SSR nhu chi thi cho cac ung dung trong di
truyén va chon giéng. SNP c6 sé luong 16n, 6n
dinh, hiéu qua, cho phép tu dong hoa, va ngay
cang kinh té hon [44, 46]. Hon nira, SNP xay ra
ca & cac vung ma va khong ma cuia DNA nhéan
va lyc lap. Nguén SNP hién dang dugc phat
trién va théng tin rong rai cho nhiéu tmng dung &
lGa. CAc nguon nay bao gdm co so dir liéu SNP,
phuong tién dé xac dinh cac SNP mang nhiéu
théng tin cho cac muc dich (rng dung va bo SNP
cho danh gia duoc thiét ké theo dat hang phuc
vu muc dich chon loc nhd chi thi phan tu.

Mac di SNP ¢6 cac wu viét hon cac k¥ thuat
khac, n6 van c6 mot s6 nhuge diém nhu: sy han
ché kham pha cac SNP trong cac co thé khong
phai hinh miu do sy t6n kém va kho khan trong
céc cdng nghé dang duogc sir dung dé phat hién
SNP.

C6 rat nhiéu phuong phap dé phat hién SNP
bao gdm cac phuong phap lai (lai allele dic
biét, SNP microarray), cac phuong phap st
dung cac emzyme (RFLP, PCR, phuong phép
kéo dai mdi, sir dung 5’-nuclease V.v.), cac
phuong phép dya trén tinh chat vat Iy cia DNA
dbi v6i cac san pham PCR (SSCP, dién di
gradient nhiét do, sic ky 1ong cao ap bién tinh
v.v.) va phuong phap giai trinh tu. Doc gia co
thé tim hiéu sau hon vé cac phuong phap phat
hién SNP trong cong bd ciia Kwork & Chen
(2003) [94] va tong quan cua Jehan &
Lakhanpaul (2006) [76].

Chién luoc truc tiép dién hinh cho kham
phé cac SNP 1a giai trinh ty cac san phim nhan
ban cac locus dac thu (locus specific
amplification-LSA) tir nhiéu ca thé hodc xac
dinh trinh ty cac chudi thé hién dugc danh déu
(gidi trinh ty cac EST) [165, 188]. Cac chién
luoc truc tiép khac co thé ké dén nhu: giai trinh
tu toan bo hé gen hodc giai trinh ty cac vung dai
dién. Néu co cac dir lidu vé cac chudi can so
s&nh trén mang thong tin dai chiing hodc cac co
s dit liéu khdc thi ¢0 thé tién hanh cac so sanh
dé phat hién ra SNP [61]. Phan tich truc tiép su



Cac Ky thudt chi thi DNA

khac nhau trong trinh ty giita nhiéu c4 thé véi
sb luong 16n cac locus co thé dat duoc boi cong
nghé giai trinh ty thé hé tho hai (next-
generation sequencing). Giai trinh ty lai hay tai
giai trinh tu (re-sequencing) dugc sir dung dé
xéc dinh sy thay doi ¢ cac ca thé co thé cho cac
chi thi di truyén phan tir va thiy duoc vai trd
cia gen. Qua trinh tai giai giai trinh toan bo
genome (whole-genome re-sequencing) su dung
cong nghé doc ngin (short-read technology) bao
gdm sy so sanh nhirng bd hang triéu chudi doc
lan Iuot timg nucleotide v&i chudi genome so
sénh. Bang k¥ thuat ndy c6 thé xac dinh dugc sy
bién dbi trong chudi nucleotide cia mau nghién
ctru va dbi chung.

SNP dugc s dung trong lap ban do di
truyén [88, 146, 203], trong nghién ctru da dang
di truyén [53, 83], trong nhan biét giéng [74] va
trong chon gidng [62].

Ky thudt phan tich vang dém trong trong duoc
sao ma (Internal Transcribed Spacer-1TS)

Cac gen RNA ribosome (hay ribosome
DNA-rDNA) 1a c4c phan caa cac don vi lap lai
duoc sip xép theo thtr ty. Chiing dugc tim thiy
& cac vi tri nhidm sic thé duoc goi 1a cac ving
t6 chirc nhan (nucleolar organizing regions-
NORs). DNA ribosome nhan cé hai vung sao
mé&: ITS-1 nam gitra tiéu phan nho (16S-18S) va
5,8S ciia gen va ITS-2 nam giira 5,8S va tiéu
phan 16n (23S-28S) cua gen. Hai ving ndy va
tiéu phan 5,8S duoc goi chung 1a viing sao ma
bén trong (ITS).

Céc vung ITS c6 do dai 600 dén 700 bp 14
c4c viing tién héa nhanh nén c6 thé thay doi vé
trinh tu cling nhu d6 dai. Cac ving bén canh
ITS lai rat bao thi nén dugc sir dung dé thiét ké
cac mdi chung cho nhan ban ving ITS.

S6 ban sao cac doan lap lai cua rDNA 1én
t6i 30 000 trong mot té bao. Pidu ndy lam cho
ITS tré thanh dbi tugng 1y thu cho nghién ciru
tién hoa, phat sinh loai [11] va da dang di truyén
[140]. ITS la k¥ thuat quan trong cho phan loai
phan tir cac nhém phan loai (taxon) c6 mbi lién
két gan, boi vi ITS c6 tinh bao thii cao trong
loai nhung lai thay déi ¢ cac loai khac nhau
[26]. Cac nghién ctru vé phat sinh lodi dia vao
nrDNA hay cac chudi ITS cho phép hiéu biét
sau vé tién hoa va su lai tao & cac lodi thuc vat

khéc nhau.

Nghién ctru da dang di truyén st dung ITS
c6 thé tién hanh bang viéc giai trinh tu tryuc tiép
vling quan tam tir cac ca thé khac nhau sau dé
tién hanh xay dung cdy phan loai dua vao s
liéu so sanh céac trinh ty. Ciing c6 thé xac dinh
su thay ddi cua cac chudi bang cit han ché ving
ITS bing cic enzyme cit han ché va phan tach
cac phan doan bing gel agarose hoic
polyacrylamide. Nhitng thay déi vé& cac chudi
tao ra bang ky thuat cat han ché ving ITS hay
con goi la da hinh do dai doan cat giéi han
(PCR-RFLP) c6 thé dung trong phan loai.

Do su bao tha trong cAu tao bac hai, ITS
duoc xem nhu cong cy sdc bén cho viée so sanh
tién hoa ctia co thé nhan thuc [184]. S& di vy 1a
do vung ITS bao thu cao trong loai nhung lai
thay d6i & cac loai khac nhau. Déi v6i nhiéu co
thé, ITS2 trong rRNA duoc t6 chirc xung quanh
trung tdm bao thu chung cua ciu trac bac hai tir
d6 bdn vong xoin dugc tao ra. Co sé dir liéu vé
cdu tric cua ITS2 chira hon 288.000 cau tric
tién doan cho cac chudi ITS2 d4 biét hién nay.
CA4c trinh ty ndy cta ITS2 mé ra mot kha ning
mai 1a két hop cic thong tin vé cau tric trong
nghién ctru tién hoa.

ITS duoc str dung trong nghién ciru quan hé
di truyén va phan loai [151, [211], trong xac
dinh con lai [148, 192], trong nghién ctru ngudn
gdc, phat sinh loai [90] va trong nghién ctru méa
vach thuc vat [207].

CAac ky thudt chi thi DNA luc lap

DNA té bao chit gdbm DNA luc lap va DNA
ty thé. Céc chi thi DNA luc lap ciing nhu ty thé
tré nén rat hiéu qua trong nghién ctu da dang di
truyén va phan loai. Phén tich DNA luc lap
cung cép nhiing thong tin vé da dang di truyén
thuc vat twong dong v6i cac DNA nhan. Hé gen
luc lap c6 tinh bao thu cao va muc dot bién thip
hon so v&i hé gen nhan. Vi vdy, chi thi luc lap
dugc su dung rong rdi trong nghién ciru da dang
di truyén. Cac ky thuat chi thi DNA luc lap
duoc st dung bao gém: phan tich vi tri cit han
ché ciia DNA luc lap (cpDNA), phan tich cac
RNA vén chuyén (tRNA) luc lap, phan tich SSR
luc lap (cpSSR) va phéan tich trinh tuw cpDNA.

Ky thudt phan tich vi tri cdt han ché DNA luc
lap (RFLP cpDNA)
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Phan tich cit han ché DNA luc lap (cpDNA)
dugc sur dung rong rdi trong nghién ciru cac loai
va cac bién dbi trong loai. Phan tich sy thay dbi
d6 dai cac doan cit han ché cpDNA la phuong
phap dau tién trong phan tich cpDNA cho muc
dich nghién ctru phat sinh loai. Phuong phép
phan tich cat han ché cpDNA bao gom phuong
phap don gian nhu so sanh toan b cac doan cit
han ché genome luc lap trén gel agarose dén lap
ban d6 so sanh truc tiép cac vi tri cit han ché
bang lai Southern. Phan tich diém cét han ché
cpDNA ¢6 nhiéu wu viét trong nghién ctru phat
sinh loai: i- k§ thuat don gian so v&i nhiéu ki
thuat phan tir khac; ii- hé gen luc lap du 16n dé
c6 thé c6 duoc nhiéu vi tri cit cho mot enzyme;
iii- cac Vi tri cit han ché thé hién gin nhu miu
ngau nhién cta cpDNA; iv- cic thay do6i mang
thong tin pha hé xay ra & cac vi tri nam trén
viing khéng ma; v- phan tich diém cat han ché
khong bi anh hudng boi sy nhidm nhu dbi voi
giai m4 san pham PCR. Tuy nhién, do tinh bao
thi cia cpDNA nén cac lodi gan nhau thudng
kho c¢6 da hinh. Phan tich vi tri cit gi¢i han
cpDNA ciing dugc thuc hién trén cac chudi gen
(matK, atpB, ndhF, rbcL), cac vung khong ma
(ndhF va trnL intron) va cac vung dém giira cac
gen luc lap (trnH-trnK, pst—trnS, trnD-trnS,
trnT-trnF, trnL-trnF v.v.) béng viéc cat san
pham PCR nhén ban cac gen va Cac vung nay
bang cac enzyme cit han ché. Phuong phap nay
con duoc biét dén la phuong phap PCR-RFLP
cpDNA. Phan tich vi tri cit han ché 1a phuong
phap so sanh gian tiép su thay dbi trong
genome. Dé so sanh truc tiép can tién hanh doc
trinh ty gen sau d6 so sanh.

Phan tich cit han ché cpDNA dugc st dung
trong nghién ciru tién hoa, phan loai, dia sinh
hoc [133], nghién ctru da dang di truyén va bién
d6i cpDNA [141, 174, 176, 177, 180].

Ky thudt phan tich cac RNA vin chuyén luc lap

Cac RNA vén chuyén (tRNAs) luc lap 1a
cac dai phan tur c6 dé tién hoéa dudi cac ap luc
mdi truong nhu cac yéu t6 thich ung trong sy
chuyen ddi o tat ca cac dang séng, nhung ciing
dan téi cac thay ddi ciu triic va chirc nang. No6i
cach khac tRNAs rat da dang vé vai tro (tong
hop thanh té bao, tong hop porphyrin cho
chlorophyll, bién d6i diu N cua protein, khoi

278

dong phién md ngugc, tai moé hinh héa lipid
trong sy bd sung Vao tong hop protein phu
thudc ribosome) va ciu trac. Mot dic diém cia
céc ving tRNA 13 rit bao thii va vi thé cho phép
nhitng thay doi cdu tric dudi dang thay thé,
thém bdét  nucleotide  (indel-insertion  and
deletion) va chudi lap lai. Nhiing thay doi nay
cung cap nhing théng tin quan trong vé sy tién
hoa.

Trong phan tich cac RNA van chuyén, cac
cdng trinh nghién ciru thuong sir dung cac vung
dém gitta cac gen, dic biét 1a gitta hai gen trnL-
trnF. Vung dém gitta hai gen trnL-trnF c6 do
dai nho hon 500 bp. Ttr viing bao thi, hai moi
d4 duoc thiét ké dé nhan ving dém ndy & cac
loai [167]. V6i cac mdi chung ndy va mirc d6 da
hinh cao trong vung dém trnL-trnF lam cho
ving nay tro thanh chi thi tét cho nghién ciru
phan tich ¢ nhiéu loai thuc vat [32]. Céc trinh tu
khéc nhau gitra cac loai trong ving dém nay co
thé xic dinh bang dién di trén gel
polyacrylamide, phan ung PCR-SSCP hoic
tham tri dién di trén gel agarose. Ngoai ving
dém gitra gen trnL-trnF, mot sé viing dém khac
nhu cic viung dém gilta cac gen trnH-trnK,
pshbC-trnS, trnD-trnS, trnT-trnF cling duogc st
dung [129]. Cac vung khéng md (intron) cua
gen trnL (UAA) ciing duogc sir dung nhiéu cho
phan tich tién hoa thyc vat va cho phat trién chi
thi dé xac dinh thuc vat cho gen 1a me & co thé
da boi cling véi kha nang kham phd quan hé tién
hoa cta cac loai lién quan [205].

Ky thuat Simple sequence repeats luc lap
(cpSSR)

SSR luc lap (cpSSR) hay tiéu vé tinh luc lap
(chloroplast microsatelitte) dugc tim thay trong
tat ca cac hé gen lyc lap da dugc giai trinh ty
hoan toan va hang tram trinh ty luc lap chua
duogc giai trinh tu hét. Viéc nhan ban bang PCR
c4c cpSSR nay bang cac mdi dic thu véi cac
viing nam bén dau 5° va dau 3’ d4 tao ra cac san
pham c6 d6 dai khac nhau tuong Gng vdi viing
CpSSR. SSR lyc lap (cpSSR) khac véi SSR
nhan (nSSR) & chd cpSSR cdu tao boi kiéu
nucleotide don 1ap lai tir 8 dén 15 lan. cpSSR
tién héa nhanh hon cic ving gen khéac trong hé
gen luc lap [75] va dugc xéac dinh & nhiéu lodi
cdy. Cho dén nay, cac nghién ciru cho thiy
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CpSSR cho mirc d6 da hinh cao hon phén tich
cat han ché cpDNA (RFLP-cpDNA) [142].

H¢ gen luc lap dugc di truyén véi nhiéu ban
sao trong phan chia mitos va meios, vi viy, no
tré thanh dbi twong nghién ciru phan héa do troi
gen trong céu tric di truyén va troi gen ngoai tu
nhién [65] va dé xac dinh su suy giam da dang
di truyén [116]. Di truyén theo me, don boi, va
ban chat khong tai to hop ciia hé gen luc lap 1am
no tré thanh phuong tién hitu hiéu trong nghién
ctu tién hoa. cpSSR di dugc sir dung trong
nghién cuu nhiéu loai cay nhu lda, lna mach,
théng, g6 do v.v. [45, 142,143, 180].

K§ thudt phan tich trinh tuw cpDNA

Trinh ty DNA cung cdp cong cu cho phan
tich so sanh tryc tiép. Tiéu chi chon trinh ty
DNA cho phan tich bao gom: i. trinh tu phai dua
dai dé c6 du thong tin vé tién hoa di truyén cac
vi tri nucleotide, ii. mic d6 da dang phl hgp véi
vin dé tién hoa di truyén duoc dat ra, theo
Ritland va Clegg [151] mirc d6 da dang tir 5 dén
15% la phu hop, mirc do ndy cung cip du s
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luong dic diém can thiét. Phan tich trinh tu
cpDNA c6 vu diém 1a can rét it cpDNA khuon.
Dé phan tich trinh tw cpDNA, ciing gidng nhu
phan tich trinh ty DNA néi chung, trudc hét 1a
nhan cac gen, vung gen hay vung dém cac gen
luc lap bang cac modi dac hiéu, sau d6 co thé
nhan dong trudce khi doc trinh tu hodc doc trinh
tu tryc tiép san pham PCR. Cudi clng la so
sanh trinh ty bang cdc phian mém chuyén dung.

Nhiéu nghién ctru d4 sir dung trinh tu gen
rbcL cho nghién ctru phan loai va tién hoa lodi
[132] mot sé khac sir dung trinh ty gen ndhF
[55] va gen matK [91]. Trinh tu cac chudi viing
dém giita cdc gen hay trinh tu cac chudi khong
ma& cia cac gen hodc giira hai gen (trnL (UAA),
rbcL-atpB ciing dugc st dung [130, 208]. Trinh
tu cac vung gen rbcL, matK, atpF-atpH IGS,
psbK-psbl IGS va trnH-psbA IGS con dugc
dung cho ma vach (barcode) & cac loai lan [87].

Cong nghé thé hi¢n da dang (Diversity Arrays
Technology-DArT)

Hinh 4. So dd cac budce tién
hanh DArT

A. Pa-nen da dang. Genomic
DNA ciia cdc mau nghién ctru
duoc gop voi nhau. Sau do
DNA  duoc cit bang céc
enzyme Cét han che duoc chon
VA gin Vi cac tiép hop. Mirc
dd phuc tap cta genome dugc
giam thiéu bang PCR véi cac
mdi c6 nucleotide chon loc.
Céc phan doan dai dién dugc
nhan ban bang cic mdi dic
hiéu cho vector va nhan dong,
san phém PCR duogc tinh sach
va gan 1én slide.

\.9

= LT

-

/

Sir thé hign khac
nhau cla céc
phén doan DMA

B. Su khic nhau giita hai mau thé hién bang DArT. Hai miu genome dugc chudn bi theo phuong
phap mo ta & (A). Mot miu dugc danh ddu huynh quang miu xanh, mot mau duoc danh dau mau
d6, tron véi nhau va lai véi pa-nen da dang. Ty 1& mirc do tin hiéu xanh/d6 dugc do & mdi lan va su
khéc nhau vé ty 18 tin hiéu cho thdy sy thé hién khac nhau cta cac phan doan DNA [73].

Cong nghg thé hién da dang (DArT) la cong
ngh¢ phan tich ki€u gen c6 tinh phll hop rong va
hiéu qua veé kinh té. Cong nghé nay dugc phat

trién dé khac phuc mot s& nhuoc diém cua cac
cdng nghé chi thi phan to khac nhu RFLP,
AFLP va SSR [4]. Pay 1a cong nghé khac phuc
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nhuge diém tén kém vé thoi gian cua cac ky
thuat dya trén viéc lai DNA va c6 thé phan tich
hang ngan locus trong mot lan thi nghiém.
DArT dic biét phil hgp cho phan tich kiéu gen
cac loai da boi vdi hé gen 16n. Cong nghé nay
c6 thé 1y dau (fingerprint) toan bo hé gen bang
viéc ghi nhan sy ¢6 mit hodc ving mit cac phan
doan DNA trong h¢ gen dai dién dugc hinh
thanh tor cdc mau DNA genome. Cong nghé
DArT gom nhiéu budc nhu: giam thiéu sy phurc
tap ciia mdu DNA (bang gop DNA cua cac mau,
cit DNA bang enzyme giéi han va PCR véi cac
mdi ¢6 nucleotide chon loc), tao thu vién DNA,
dua cac thu vién 1én ban kinh, lai v&i cac DNA
dugc danh ddu huynh quang trén ban kinh, quét
ban kinh dé xac dinh tin hiéu lai, ghi chép sb
liéu va phén tich (hinh 4).

DArT giam thiéu su phirc tap cua mau DNA
dé nhan dai dién cta mau. Sy giam thleu nay
dua trén viéc két hop cit han ché va gan chudi
tiép hop va kém theo sy nhan ban bang PCR.
Chi thi DArT cho loai méi dugc kham pha bang
viéc sang loc thu vién hang ngan phin doan
DNA tr genome dai dién dugc chuén bi tir viée
gop ciac mau DNA chira dung su da dang cia
loai. Hé théng phan tich chip vi diém
(microarray platform) lam cho qué trinh khadm
pha hi¢u qua vi tat ca cac chi thi trén mot phan
tich DAIT cu thé dugc ghi nhan dong thoi. D6i
voi mdi phuong phap gidm thiéu phirc tap co
mét bo chi thi DArT riéng phu hgp cho phéan
tich DArT riéng r&. Do d6, sb luong céac chi thi
cho mdi loai nhat dinh chi phu thudc vao mic
d6 bién ddi trong loai va sé phuong phap giam
thiéu phtrc tap duoc sang loc.

Cong nghé gidi trinh tw thé h¢ thir hai (Next-
Generation of Sequencing Technology)

Sy phat trién cac cong nghé giai trinh ty sb
lugng 16n (high throughput sequencing) d& lam
cho viéc giai trinh ty DNA tr¢ nén dac biét quan
trong cho cac nghién ctru vé da dang di truyén,
tién hoa, bao ton sinh hoc va chon giéng. Cac
Cong nghé nay c6 tiém ning loai bé mot trong
C4cC tré ngai ddi voi thuc hién tiép can hé gen
trong cac co thé khong phai 1a mé hinh bao gom
cac co thé thiéu thong tin vé trinh ty genome.
Cac cong nghé nay tranh duoc sy tén kém, phirc
tap va sai léch & phuong phap giai trinh ty dya
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va0 nhan dong bang nhin ban tryc tiép tir DNA
khuon [17, 113].

Cong ngh¢ giai trinh ty thé hé tht hai (hay
con duoc coi la cong ngh¢ giai trinh tu 50 luong
I6n) gdm ba nhom chinh 1a gidi trinh tu bang
phuong phap tong hop, giai trinh ty béng
phuong phap gan va giai trinh tu phan tir don.

Gidi trinh tw bang phiong phdp tong hop
gidng nhu ky thuat giai trinh tw cia Sanger tic
la x4c dinh thanh phin nucleotide bang phat
hién tin hiéu quang héa trong qua trinh gin cac
nucleotide vao sgi DNA b trg bang enzyme
DNA polymerase. Trong ky thuat Sanger, su két
thlic chudi dideoxynucleotide dugc dung dé xac
dinh trinh ty, con trong giai trinh tu bing
phuong phap tong hop thi DNA dugc cat thanh
nhiéu phan doan rdi gin véi chudi tiép hop sau
d6 nhan dong dé ting tin hiéu huynh quang
hozc tin hiéu hoa hoc. C6 ba hé théng giai trinh
tu bang phuong phap tong hop. Ba hé thong nay
khac nhau vé d¢ dai doc, vé phuong phap nhan
dong va cd dinh, bao gdbm: hé thong 454 cua
Roche, Solexa cua Illumia va SOLID cua
Applied Biosystem.

Hé théng Roche 454 giai trinh ty bang
phuong phéap dua trén nguyén tic tong hop cao
nhiét (pyrosequencmg) sgi don DNA khuon
dugc gan vao hat siéu nho (microbead) va nhan
ban bang PCR nhii twong (emulsion PCR)
[112]. PCR nhi twong la phan ung PCR sir
dung hon hop phan tng PCR thong thuong va
hon hop phan ing PCR dang nhil twvong nuéc
trong dau [158]. Hé thong Roche 454 dau tién
chi doc dugc doan 100 bp, hién nay do cai tién
c6 thé doc doan dén 800 bp.

Hé thng Illumina ctia Solexa giai trinh ty
dua vao viéc don gian hoéa phuong phap xay
dung thu vién va dao diu bang phuong phap
huynh quang din dén viéc tao ra cac doan doc
c6 d6 dai 35 bp [17]. H¢ théng nay sir dung viée
nhan ban cdu pha cing (solid-phase bridge
amplification), trong d6 cac doan tiép hop dau
5’ va 3’ duoc gin voi mdi dau cia khudn DNA.
Mot dau ctia khudn sau d6 duge dinh véi co
chit. Cac doan tiép hop duoc lai v6i cac mdi
xudi hoic nguoc cd dinh tao thanh cau ndi, tao
thuan loi cho viéc nhan ban dé tao ra cc san
pham nhan ban duoc dinh v&i co chat va tao
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thanh cac nhom khudn giéng nhau do d6 lam
tang cudong sy phat hién bang quang hoa. Vi hé
thdng HiSeq 2000 c6 thé tao khoang 6 ty doan
doc cho 540 dén 600 Gb trong 11 ngay
(http://www.illumina.com).

Hé thong lon Torrent
(http://www.iontorrent.com) 1a hé théng giai
trinh tu thé hé thir hai duy nhét xac dinh trinh ty
khong dua vao cac chit huynh quang ma dua
vao viéc do su thay d6i pH do viéc giai phong
H* khi gdn nucleotide bing cong ngh¢ ban dan
(semiconductor) [154]. Bang viéc bo sung lién
tuc cac nucleotide, may c6 thé nhan biét
nucleotide nao duoc gin vao soi dang kéo dai.

Gidi trinh ty bang phirong phdp gan 1a giai
trinh ty bang tong hop co st dung DNA
polymerase lam phwong tién kéo dai trong qua
trinh xac dinh trinh ty DNA. Giai tu bang
phuong phap gin khai thac sy min cam cia
DNA ligase v&i su bit cip sai (mismatch) dé
xac dinh trinh ty DNA. Phuong phap nay st
dung cac oligonucleotide do co Kich thudc khac
nhau va dugc danh diu bang chit huynh quang
& nucleotide can xac dinh, cac phan doan DNA
khuon dugc moi véi cac chudi neo ngan da biét
dé tao diéu kién cho su lai v6i cac doan do.
DNA ligase duoc bd sung va0 phan tng dé nbi
cac doan do duge danh ddu huynh quang véi
moi va khudn. Hinh anh huynh quang dugc thiét
lap dé xac dinh doan do nao dugc gan. Qué
trinh ndy duoc lap lai voi viée su dung cac bo
do khac nhau cho cac DNA khu6n nghién ctru
dé xac dinh trinh ty nucleotide. Hé thng giai
trinh ty ho tro gan va phét hién oligonucleotide

(Supported  Oligonucleotide Ligation and
Detection-SOLID) cla Life
Technologies/Applied  Biosystems  (http://

www.appliedbiosystems.com) gidi trinh tu bing
phuong phap gan co thé tao ra chudi DNA 0,1
dén 4 Gb trong mot dén bay ngady vai gia thanh
trong khoang 3400 dén 8500 Do-la My.

Gidi trinh tw phdn tir don con goi 1a gidi
trinh tw thé hé thir ba (third-generation
sequencing). Phuong phap nay tao ra cac tin
hiéu nhan biét sy gin nucleotide bang quang
héa trong qua trinh giai trinh ty tir phin ti
nucleic acid don. Vi thé c6 thé loai bé viéc nhan
ban khuén. Diéu ndy 1am cho giai trinh tu phan

tir don ¢6 nhiéu loi thé so v6i giai trinh tu thé hé
thir hai. Piac biét 12 viéc don gian hoa sy chudn
bi miu va cé thé st dung DNA kém chit luong
hodc c6 néng do thép, df‘)ng thoi tranh dugc cac
15i trong qua trinh nhan ban khuén bang PCR.
Phuong phap nay ciing sir dung Vviéc giai trinh
tu tryc tiép RNA nén loai bo duogc cac sai léch
trong nhan ban cDNA. Hién nay, d4 c6 hai thiét
bi giai trinh ty theo phuong phap giai trinh tu
phén tir don d6 la Helicos - Helicos Genetic
Analysis System (http://www.helicosbio.com)
va PacBio RS SMS cua Pacific BioSciences
(http://www.pacificbiosciences.com).

Do su khac nhau vé do dai doan doc, muc
dich cua timg cong nghé giai trinh tuy 1a khac
nhau. Véi doan doc ngin va gia thanh thap cua
Solexa va SOIiD thi hai cong nghé nay phu hop
cho giai trinh ty toan bd hé gen, trong do trinh
tu genome mdi co thé lip rap va so sanh voi
trinh ty tham chiéu (trinh tu genome cia lodi
dang ton tai). Cong nghé giai trinh ty Roche
454 véi chudi doc dai (co thé tdi 800 bp) ciing
c6 thé str dung dé nhin duoc téng thé budc dau
vé hé gen va hé sao chép cua loai.

Cong nghé giai trinh ty thé hé méi dugc sir
dung trong nghién cru mi vach DNA thé hé
mai-next-geneation DNA bacoding [81, 161],
trong xac dinh do6t bién [19], trong nghién ciru
phén loai va phat sinh loai [41, 164], trong
nghién ciu bién ddi hé gen va phién ma ¢ co
thé da boi [72] va trong phaét trién chi thi DNA
nhu SNP va SSR [9, 209].

KET LUAN VA KHUYEN CAO

Cho dén nay, d c6 rat nhiéu k¥ thuat dugc
sir dung dé phat trién chi thi DNA phuc vu cho
nghién ctru va chon loc & thuc vat. Mdi ki thuat
déu c6 nhimng diém manh va diém yéu Viéc lya
chon ky thudt chi thi DNA phu hop va hiéu qua
can dwa vao cac dic diém: v& muc do cho da
hinh caa cac chi thi st dung cao hay thip, sb
luong locus co thé nhan duoc trén lan phan tich
nhiéu hay it, kiéu di truyén cua chi thi troi hay
dong troi, mac do on dinh cia k¥ thuat xay
dung chi thi dé co6 thé lap lai duoc, vé mirc do
don gian hay phirc tap cta k¥ thuat, s luong va
chit lugng DNA can thiét cho phan tich, mirc
d6 kho dé trong sir dung chi thi, mic do ty dong
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hoa va gia thanh ddu tu ban dau va gia thanh
mdi 1an phan tich. Ngoai ra, can luu y mot sd
dic diém khac nhu: c6 Cén thong tin vé trinh ty
nucleotide khong, loai mdi str dung, c6 phai st
dung phong xa khong va cAn nhiéu thoi gian
hay it. Tuy nhién, khong phai muc dich sir dung
nao cling can cac ky thudt chi thi voi day du cac
dic diém d4 néu va ciing khong c6 ky thuat chi
thi nao c6 day du cac dac dlem mong mubn.
V6i mdi muc dich sir dung can mot sb dic diém
quan trong cua chi thi DNA. Chéng han dbi voi
nghién ciru da dang di truyén, cac chi thi can c6
mét s dic diém nhu: phai 13 chi thi don gian va
nhanh vé& mit ky thuat, gia thanh ré, can luong
mau va DNA it, cho nhiéu thong tin, cé thé lap
lai trong cdc nghién ctru, mirc do sai sot thip
nhat, ghi s6 liéu d& va chinh xac, c6 nhicu allen
(ham luong thong tin cao), khong can biét trude
thdng tin ve genome va co thé; con dbi véi chon
gidng nho tro gitip cua chi thi phén tu, thi cac
chi thi can cd cac dac dlem 1a dé su dung, gia
thanh thap, can it DNA, 4n dinh vé ky thuét va
c6 thé lap lai, cho mtrc d6 da hinh cao, dong troi
va rai déu trong genome. Cac tinh chat cta chi
thi DNA, nhitng dic diém cua ky thuat phat
trién chi thi DNA va cic dic tinh ciia genome
nghién curu 1a nhﬁ'ng van dé tbi quan trong dugc
khuyén cao cho viéc xem xét va lya chon mot
hay mét sé ky thuat phti hop cho mot nghién
ctru cu thé va ciing 13 co s& quan trong dé mang
lai hiéu qua cao trong viéc st dung chi thi DNA
cho nghién ctru va chon loc ¢ thuc vat.
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DNA MARKER TECHNIQUES IN STUDY AND SELECTION OF PLANT

Nguyen Duc Thanh
Institute of Biotechnology, VAST

SUMMARY

Since the 1980s, DNA marker techniques have been invented and developed quickly to become the most
significant development in the field of molecular biology. The DNA markers have been widely used in study
and selection of plants. The DNA techniques have been developed for DNA markers used in studies of
genetic diversity, phylogeny, classification, gene tagging and identification; in germplasm and marker-
assisted selection. The presence of various types of DNA markers, and differences in their principles,
methodologies, and applications require careful consideration in choosing one or more of such methods. No
DNA markers are available that fulfill all requirements needed by researchers. Depending on the nature of
each study, one can choose among the variety of DNA marker techniques, each of which combines at least
some desirable properties. In Vietnam, the use of DNA marker techniques began at the end of 1990s.
However, the application was limited with only few techniques such as random amplified DNA
polymorphism, microsatellites or simple sequence repeats and amplified fragment length polymorphism.
Those techniques were used in the studies of plant genetic diversity, molecular mapping and marker-assisted
selection. This review provides an overview on most of the available DNA marker techniques and their
utilities in the study and selection of plants with the aim to provide researchers and breeders necessary
information for choosing appropriate DNA marker techniques.

Keywords: DNA marker techniques, gene identification, genetic diversity, germplasm selection, marker-
assisted selection.
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