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CHUONG 1
MO PAU
1.1. Pitvan dé

Trong nhitng ndm gan ddy kinh té nudc ta dan dan di 1én dé hoi nhap vao nén
kinh té trong khu vuc va thé gidi. Hién nay véi nhiéu mit hang ndng nghiép xuat khau
nhu: ca phé, tiéu, diéu, cao su, gao... san xuit ndng nghiép da dong gdp mot phan
guan trong trong nén kinh té quéc dan, cling vai nhitng thanh tuu to 16n dat duoc trong
san xuat ndng nghiép, nganh san xuat hoa lan ciing c¢6 nhimng budc tién dang ké. O mot
s nudc trén thé gidi nganh trong hoa cdy canh noéi chung va hoa lan néi riéng duoc
san xuat quy md cong nghiép di dem lai hiéu qua kinh té cao. Hoa lan thyc su tro
thanh san pham néng nghiép c6 gia tri kinh té cao, n6 thuc day nganh san xuat kinh
doanh phéat trién manh mé& & mot s6 nudc nhu: Thai Lan, Singapore, Malaysia,
Indonesia. .. trong d6 Thai Lan c¢6 kim ngach xuét khau hoa lan cit canh nim 1987 1a
21 triéu USD, nam 1990 26 triéu USD, nam 1991 1a 30 triéu USD, Singapore thu lgi
nhuan tir hoa cat canh mdi nam 1a 10 triéu USD. Viét Nam trong nhiing nim gan day,
cling v&i su phat trién nhanh chong cuaa nén kinh té, xa hoi. .. Nhu cau sir dung hoa néi
chung va hoa lan néi riéng ciing ting nhanh, khong chi ding trong nhiing dip I8 tét
nhu trude ddy ma nhu cau vé hoa trong cudc séng thuong ngay cua nguoi dan ciing rat
I6n, bén canh nhu cau vé sé luong, chat luong canh hoa ciing doi hoi ngay cang cao,
s6 lieu théng ké cho thay céac loai hoa c6 chét lwong cao xuat hién trén thi truong chu
yéu nhap tir Pai Loan, Thai Lan, Trung Quéc va cha yéu duoc tiéu thu nhiéu nhit &
cac d6 thi, thanh phé 16n. Piéu nay cho thay san xuat hoa ¢ Viét Nam chwa dap tng
duoc nhu cau thi hiéu cua nguoi dan.Trong nhitng nim gan day, mot sb loai lan lai
dugc nhap noi ngay cang nhiéu vao nuéc ta (Catteya, Phalaenopis, Dendrobium,
Vanda...) v&i chat lugng ngdy cang cao, mau sic da dang dang duoc tiéu thy manh.
Tuy nhién, cing voi sy phat trién caa nén kinh té, nhu cau hoa lan ctua ngudi thuéng
thire khdng chi phai dep vé vé bén ngoai nita ma hién nay ngudi ta con chi y dén mui

huong va sy da dang cua huong hoa.



Thuc té viéc danh gia hoa lan cho mui hwong cua né da duoc thuc hién trong
nam 1989 tai Lién hoan hoa lan quéc té Grand Prix, Nhat Ban. Ké tir do, cac 18 hoi hoa
lan khac ¢ chau Au, New Zealand, va Bic My da tién hanh theo hudng danh gia bao
gom ca huong thom vao trong linh vuc cia ho trong danh gia phong lan. Thong qua
cac hoi nghi va 18 hoi, nguoi ta tim kiém dé chon céc giéng hoa lan cho mui huong
hip dan di cing v6i vé dep hinh anh caa ching. Vi thé trong nhitng nim tré lai day, co
su quan tam tro lai vé viéc tim nhimng loai hoa lan toan mi: nhin phai dep va ngui ciing
thom. Véan dé nay di thu hat sy chl y cua cac nha san xuat nudc hoa va nhimg ngudi

yéu hoa lan - trong viéc tim kiém nhitng mii huong méi.

O nhitng loai lan ¢6 hwong, hoa ctia chiing thuong c6 nhuge diém 1a duong kinh
hoa nho va mau tan. Hién nay, céc gidng lan thwong pham hau hét da duoc lai tao nén

cho kich thuéc hoa to va mau sic ruc r& khi no.

Khi vé dep cua nhitng canh hoa lan ngay cang tro nén hap dan ngudi thuéng thirc
thi mui huwong nguyén thity cua ching lai dan bién mat. O noi hoang da, tinh dau cua
nhitng loai hoa lan c6 huwong duoc luu trit trén cac canh va dai cua hoa. Tinh dau nay
s& duoc giai phong ra méi treong khi nd tiép xdc véi khong khi. Mui hwong nay duoc
ching st dung dé thu hat nhitng con tring thu phan. Mot diéu dang tiéc 1a trong qué
trinh lai giéng cac nha trong lan thuong mai chi chd trong muc dich muédn ting kich
thudc cua hoa va dé giit cho 1au tan nén ching duoc dua vao trong va chim soc trong
nha kinh, chinh vi thé chiing dan dan mat di mui huong thién nhién dic trung mac di

van gitr duoc day du mau sac.

Diéu dang luu y 1a & cac loai lan ¢6 huong, phan Ién ching chi téa huong ¢ hoa
nhung lai khong biéu hién ¢ nhitng bo phan khac.Vay trong bo gen cia nhirng loai lan

nay, doan gen nao quy dinh sy biéu hién mui huong cua ching?

Véi @& tai: “Nghién cizu tam soat, khuéch dai va gidi trinh tee ving gene tgo
hwong AAT cia lan Vanda”. Chung toi tin rang dé tai nay s& 1a mot budc dot pha rat
I6n cua linh vuc cong nghé sinh hoc thuc vat,tir d6 tao tién dé cho cac hudng nghién
ctu mai, khai thac ing dung cac dac tinh quy cua céc loai thyc vat ndi chung va ¢ lan
noi riéng dé ap dung vao cac linh vuc khac cua doi sbng.Chang han nhu viéc cung cap

co s& dit liéu cho ngudi choi lan vé dic tinh tao huwong cua lan. ..



1.2. Muc dich nghién ciru:

“Nghién citu tam soat, khuéch dai va gidi trinh tw viing gene tao huwong AAT cia

lan Vanda”.

1.3. Yéu cau:

Phuong phép thu thap mau

Ly trich DNA tng sd.

Ky thuat dién di.

Nam vitng ky thuat PCR, han ché sai st trong qua trinh thuc hién.

Biét cach hiéu chinh trinh ty DNA va kiém tra két qua co so dit liéu nucleotide trén
Genbank bang céng cu BLAST.

1.4. Giéi han aé tai:

Dé tai dugc thyc hién tir ngay 23-7-2013 dén 31-9-2013 tai phong Genome &
Bioformatic — Vién k¥ thuat cong nghé cao NTT — DH Nguyén Tat Thanh. Thoi gian
tién hanh twong d6i ngin nén pham vi nghién ctru chwa bao quat hét ma chi tap trung &

mat s6 loai lan Vanda.



CHUONG 2

TONG QUAN TAI LIEU
2.1. Gi6i thiéu chung vé phong lan:

Trén khap trai dat, hau nhu noi nao co6 thuc vat, noi do6 c6 lan. S6 lugng nhiéu
hay it phu thudc kha nhiéu vé di€u kién khi hau, do cao,... cua moi khu vyc. Moi loai
deu c6 cach phan bo va cach phat trién rat riéng bi¢t vé kiéu dang, mau sic, huong

thom,...

Ho Phong lan chiém vi tri thtr 2 sau ho Cuc trong nganh thyc vat hat kin va 1a ho
16n nhat trong 16p mot 14 mam véi 750 chi va 20000 -25000 loai. Hoa lan moc khap
noi trén thé giéi trir Chau Nam Cuc, chung ta c6 thé tim thiy chung tai cic ving c6
khi hau nhiét doi nhu rimg gia Brazil dén cac ving c6 tuyét phu trong mua dong nhu &

Canada (Tran Hop, 1998).

Hoa lan dugc ngudi tiéu dung ua chudng vi vé dep dic sic va cac hinh thic da
dang ctia chung. Hinh dang thuc ¢ khac nhau, di rang phan 16n chi 1a 5 canh hoa bao
boc chung quanh mot cdi modi nhung mdi thir hoa lai co nhitng di biét khac thuong.
Hoa lan c6 nhimg hoa nhé nhu dau chiéc kim gt nhung ciing c6 bui lan

Grammatophylum speciosum.

Tai Thai lan ¢6 mot loai Vanda duoc giéu tén va duogc bao vé rat nghiém ngat,
huong thom danh riéng ding cung cip cho mot nha san xuit nude hoa danh tiéng. Hoa
lan néu duoc giit dang nhiét dd va 4m d6 co thé con gilt nguyén hwong, nguyén sic.
Pa s6 cac loai hoa lan duoc ban rong rii trén thi truong thudng khong c¢6 huong thom
nhung trong ty nhién cé rat nhiéu loai hoa lan c6 mui thom dic trung. Vanilla 1a mot
loai hoa lan ma huwong thom dugc dung trong cac loai am thyc cia thé gidi va co
ngudn gdc tir Mexico, trong khi d6 c6 cac loai hoa lan toa ra mui nhu thit bi hong dé

hap dan cac con tring.

2.2. Vanda
Tén “Vanda” do W.Jones dit tén vao nim 1795, va duoc Robert Brown b sung,

c6 ngudn gbe tir chir Phan 1a Vé Da. Vi vy, Vanda hay con goi 13 Van Lan 1 céi tén



c6 ngudn gbe tir An P gom khoang 60 -70 loai nguyén thity, moc & Pong Nam chau
A, Trung Quéc, Hymalaya,... cho dén bic Uc chiu. Giéng ndy moc ¢ nhiéu do cao
khac nhau cho nén diéu kién trong c6 khac nhau: cac loai & ddng bang thich khi hau

nong trong khi céc loai ¢ nli cao chi va nhi¢t do lanh.

Lan Vanda rat dep, da dang vé hinh dang, c6 loai c6 huong thom nhe nén dugc
nhiéu ngudi wa thich trong va thuéng thirc. Hoa Vanda thuong tuwoi lau tir 30 - 45
ngay, tuy theo cach trong, gidng, khi hau. Lan Vanda c6 thé ra hoa 2 hoac 3 lan trong

Mot nam vai diéu kién cham soc tot.

Cung chung mot nhom véi Vanda 1a Ascocentrum, Ascocenda lai giong gitta
Asocentrum va Vanda. Nhiéu nha sinh vat hoc chuyén vé hoa lan trén thé gidi (co

khoang 21 nguoi) da chia Vanda lam 4 loai khac:

1 - Euanthe can ctr vao cay Vanda sanderina cua Philippines.

2 - Trudelia can ctr vao nhitng cay moc ¢ Himalaya.

3 - Holcoglossum thudc loai semi teres moc tai Trung Québc va Pong Duong.

4 - Papilionathe cho nhirng cay thuoc dang Teres.

Day 1a mot gidng co sy phan bo rat rong tir Trung Qubc dén Hilmalaya va trai dai
tir Indonéxia dén Niu Ghine va Bic Uc chau. Vanda gdm hon 45 loai dugc biét va trén
1.000 loai cay lai tao thanh bd suu tap vé lan kha quan trong.

O Viét Nam c6 5 loai Vanda rirng duoc biét 1a: Vanda concolor, Vanda liouvillei,
Vanda lilacina, Vanda denisonaliana va Vanda pumila, tuy nhién chi ¢6 mot loai cho
hoa dep bén 1a loai Vanda denisonaliana. Vanda cé sy bién d6i rat 16n vé tinh chat
thuc vat va sy xuét hién cua hoa, nhung hau hét chung déu 13 nhiing cay lan c6 gié tri

vi c6 choi loa dai mang nhiéu hoa to.

Vé phuong dién thuong mai, Vanda 1a mot giéng twong dbi dong nhét vé dang
hoa, dang cay va ca vé diéu kién sinh thai. HAu hét cac loai thudc giéng Vanda lai 1a
cay cay lan ua nong.

Mot diéu ma bét ctr ngudi ndo ciing c¢6 thé nhin thiy & cdy Vanda lai 1a dai hoa
ludn ludn 16n hon hodc bang canh hoa, nhét 1a cip dai hoa dudi ddy ciing 1a mot didu
gitip cac ngudi moi choi lan ¢6 thé phan biét gidng Vanda véi bat cir mot gidng lan
ndo khéc. C4c canh hoa cua cac loai thudc gidng ndy rit mong nhung rit bén. Pay l1a

dieu dac biét khac thuong vi dd bén cua hoa von da ty 1€ véi bé day ctia canh.



Tén khoa hoc va vi tri ciia Vanda trong hé thong phan loai
Gidi : Plantae

Nganh  : Magnoliophyta

Lép : Liliopsida
Bo : Orchidales
Ho : Orchidaceae
Chi : Vanda

Vanda cé cac loai: Vanda bidupensis, Vanda concolor, Vanda denisoniana,
Vanda fuscoviridisb, Vanda lilacina, Vanda liouvillei, Vanda micholitzii, Vanda

pumila...

Mot s6 loai c6 hwong nhu: Vanda tricolor, Vanda tricolor var suavis, Vanda
amesiana, Vanda dearie, Vanda insignis, Vanda lamellate, Vanda luzonica, Vanda

merrillii...
Pic diém hinh thai cia Vanda

Vanda 1a loai lan don than. Than hinh tru dai vdi cac long kha dai, khong c6 gia
hanh, 14 hinh tru tron hay dep thang. La dep phang ¢ tan cing thudng c6 2 thuy khong
bang nhau va c6 ring nhon khong déu. Phat hoa dung thiang va khong phan nhéanh, hoa
kha 16n va kha bén. La dai va canh hoa gan nhu nhau, bd mép hoi co vao. Moi gan
chic vao tru ngrfm, co cua ngén va hoi dep, trong cya khong c6 phu bo hay c6 vach
hodc cuc u. Méi c6 3 thuy, thuy gitra c6 soc doc va 2 cuc u & day ngay noi mi¢ng cua.
Tru ngan va map, trén dau tru ¢ nap che 2 phan khdi véi vi phan ngan ma to va got

dia 16n.
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Hinh 2.1. M6t s6 loai lanVanda (http://www.vuonhoalan.net)




(a) - Vanda roeblingiana, (b) - Vanda Mini Palmer, (c) — Vanda Robert's Delight
‘Garnet Beauty' FCC AQS, (d) - Vanda merrillii (Vanda caerulea), (e) - Vanda ‘Wild
Cherry', (f) - Vanda Chindawat.

Thudng ngudi ta chia Vanda ra 2 nhoém dya vao dic diém cua 14:

Hinh 2.2. Vanda c6 la hinh tru tron.
(http://www.vuonhoalan.net)

Nhom c6 14 hinh tru tron thudng 13 ciy leo bo, 14 tru tron ngin thua trén than
ciing hinh try tron, doi hoi 4nh sang nhiéu nén phai trong noi c6 sang hoan toan, khong

che chan, thuan tién cho ving néng.

Hinh 2.3. Vanda c6 14 dep phing.

(http://www.vuonhoalan.net)



Nhom c6 14 dep phang, thuong 1a ciy phu sinh trén gd, bam trén canh cy cao, 14
trai ra, xép khit nhau che kin than, doi hoi it 4nh sang hon nén c6 thé trong & cac ving

khac va phai lam gian che.

Cay lai giita 2 dang nay cho ra dang 14 thay d6i & khoang giita 14 hinh long mang
dén hinh try tron, goi 1a Vanda ntra-tru tron (semi-terete Vanda) can anh sang cao hon

dang 14 hep phang nhung thap hon dang 14 hinh try tron.

Cay lai gitta Vanda 14 dep phang vai Vanda nira tru tron cho ra nhoém thi tu goi

la Vanda phan tu try tron, chiing ¢6 “méau” 3 phan 1a dep phang, 1 phan 14 try tron.
Piéu kién sinh thai:

Vanda 1a mot gidng lan phu sinh ctia ving noéng, ¢6 mot sb rat it moc trén da hay
trén dat. Phan 16n Vanda déu thich song trén than gb muyc vi diéu nay giup ré cua cay
hat dugc hoi 4m trong khong khi t6t hon. Trong vuon nha, nén tréng Vanda trong gio

c¢6 nhiéu 16 thoang khi 16n, treo cao va tha ré thong xudng bén dudi.
2.3. Tong quan viing VMPAAT

Nghién ctru ving gene VMPAAT la mot ORF c6 khoang 1343bp dé ma hoa mot
polypeptide c6 448 acid amin c6 khdi lwong phan tir 13 48,8kDa va diém dang dién 1a
8,64. Cé4c nghién ctru sy biéu hién cua ving VMPAAT cho thdy mui huong dugce wu
tién biéu hién trong cic mo thuc vat nhu canh hoa, dai hoa va than nhung twong ddi
thip trong cac mé thyc vat (r& va 14). Biéu hién cia VMPAAT & céc giai doan phat
trién ctia hoa ciing khac nhau nhung né biéu hién cao nhat trong giai doan nd hoa, tiép
theo 14 hoa né hoan toan va nu hoa. Ngoai ra, nd ciing biéu hién khac biét & cac thoi
diém khac nhau trong vong 24h: xu hudng ting bat dau tir rat som vao budi sang va

giam vé sau vao budi chiéu va dén dém lai ting dan.
2.4. Ky thuat PCR

Phan tng PCR
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PCR 1a chit viét tit ciia cum tir Polymerase Chain Reaction, duoc dich & mot vai
sach 1a Phan tng chudi trang hop ciing c6 sach goi 13 "phan tmg khuéch dai gen". PCR
12 mot k¥ thuat pho bién trong sinh hoc phan tir nham khuyéch dai (tao ra nhiéu ban
sao) mot doan DNA ma khong can sir dung céc sinh vat sdng nhu E.coli hay nAm men.
PCR duoc sir dung trong cac nghién ctru sinh hoc va y hoc phuc vu nhiéu muc dich
khac nhau, nhu phat hién cac bénh di truyén, nhan dang, chan doan nhitng bénh nhiém

tring, tach dong gene, va xac dinh huyét thong.

PCR duoc dung dé khuéch dai mot doan DNA ngian, di xac dinh dugc mot phan.
D6 ¢o6 thé 1a mot gen don, hay mot phan cua gen. Tréai véi sinh vat séng, quy trinh
PCR c6 thé copy mot manh DNA ngén, c6 thé 1én dén 10kb (kb = 1 kilobasepair = kilo
cip base = 1000 cip base). DNA la mét soi doi, va vi vay nd dugc do véi DNA bd
sung ... goi la cap base. Mot vai phuong phap c6 thé copy mot manh kich thuéc I1én
dén 40kb it hon nhiéu so véi nhiém sic thé DNA trong té bao eukaryote — vi du nhu té

bao nguoi chira hon 3 ti cap base.

Nhu da thuc hanh hién nay, PCR can rat nhiéu thanh phan. Nhitng thanh phan do

- DNA mau (template) chita manh DNA can khuéch dai.

- Cap moéi (primer), dé xac dinh diém bat dau va két thic ving can khuéch dai
(xem phan tiép theo vé mdi).

- DNA - polymerase enzym xUc tac cho viéc nhén 1én cia DNA.

- Nucleotides (vi du dNTP) Ia nguyén liéu cho DNA - polymerase dé xay dung
DNA moi.

- Dung dich dém, cung cip méi trudng hda hoc cho DNA - polymerase.

Phan trng PCR dugc thuc hién trong chu ky nhiét. Pay la may dun noéng va lam

ngudi trong dng phan tng & nhiét @6 chinh xac cho mdi phan tng.
Nguyén tac va muc dich thiét ké moi

Mdi 1a gi
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MJi 12 mét trinh tw DNA hay RNA ngan, bat cap véi mot mach caa DNA khuén
mau va c¢6 mang mot dau 3’°- OH ty do giup DNA — polymerase bt dau tong hop mot
chudi DNA méi.

Mbi trong phan tng sao chép DNA 14 nhiing trinh tw RNA ngan duoc tong hop

bai enzyme Primase.

Mai trong sinh hoc phan tir 13 nhitg doan oligonucleotide ngin dwgc tong hop

héa hoc

Primer ¢ bén trai tac dong trén soi DNA 3’- 5” duoc goi la primer thuan (forward
- primer, ki hiéu lIa F). Primer ¢ bén phai tac dong trén sgi DNA 5°- 3’ duoc goi la

primer ngugc (reverse - primer, ki hiéu l1a R).

Ung dung: phan ang PCR, lai phan tu, ...
Dic diém cia moi

Tinh duy nhat: Mai primer chi c6 duy nhat mot trinh tu trén soi DNA dich va
khdng bt cap trén cac trinh tu DNA khac.

Chiéu dai moi: Chiéu dai cia moi anh huéng téi tinh duy nhat va nhiét ¢6 néng
chay ciing nhu nhiét do bat cap cia nd. N6i cach khac, primer cang dai thi tinh duy

nhét va nhiét do ndng chay ciing nhu nhiét 6 bat cip cua nd cang cao.

Chiéu dai caa mdi khong duoc thap hon 14 bases dé dam bao tinh duy nhat cua

moi thich hop.
Chiéu dai pht hop la tir 18 — 28 bases.

Thanh phan base: Anh huéng dén tinh dac hiéu cua qué trinh bat cip, nhiét do

néng chay, nhiét do bt cap va sy 6n dinh cau tric phan tir caa primer.

Céc trinh tu duoc sip xép ngau nhién s& tét hon trinh tu chtra nhitng ving giau
(A + T) hoic (G + C) dam bao cho viéc bét cip dic hiéu

Ty & trung binh (G + C) 12 50 - 60% s& cho nhiét d6 ndng chay va nhiét do bat
cap phu hop cho phan tng PCR thong thuong.
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Nhiét d6 nong chay, Tm la nhiét d6 ma tai d6 mot nira soi DNA la sgi don va
mét nira con lai 1 soi d6i. Tm tuy thudc vao thanh phan base. Ty Ié (G + C) cao trong

soi DNA s& dan t6i nhiét do nong chay cao vi chtra nhiéu lién két hydro.
Tinh toan nhiét d6 nong chay
Tm = [59.9 + 0.41*(%GC) - 600]/chiéu dai
Vai nhitng primer <20 bases, Tm=2(A + T) +4(G + C)
Ngoai ra con cé nhitng phuwong phap tinh toan khac véi do chinh xac cao hon.

Nhiét 6 bat cap, Ta la nhiét do ma tai d6 primer bat cap véi DNA muc tiéu. Ta

c6 thé duoc tinh toan tir Tm
Ta=Tm - primer — 4°C

Dé dam bao primer bét cip vao DNA mach khuén truéc khi hai soi cua DNA

mach khudn hdi tinh, cAn dam bao yéu cau Tm - san pham — Ta > 30°C

Tinh 6n dinh: Mdi véi dau 5 6n dinh s& cho két qua khuéch dai tét nhat: giam

thiéu su bat cdp sai trén cac doan dich chua duoc biét dén.

Tinh 6n dinh thap cta dau 3’ kho hinh thanh soi doi, khdng khéi dau su tong hop
DNA. Trong khi d6, dau 5° phai c6 kha nang hinh thanh soi d6i bén viing.

Nguyén tic

Trinh ty ciia mdi dugc thiét ké sao cho khong c6 s bét cip gitra mdi xudi va moi

nguoc, ké ca cau trac kep toc.

Nhiét do gan moi cua mdi xudi va mdi nguge khong dwoc chénh léch qua xa
(Khdng nén qué nhiéu G hoic C ndi tiép nhau thuong ty 1& G, C niam trong khoang
30% < (G + C) < 70%).

Khéng nén nhiéu bat cap sai voi DNA khudn.

Cac mdi dugc chon phai dic trung cho trinh tw DNA can khuyéch dai khong

trang véi cac trinh tu 1ap lai trén DNA.
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Trinh ty nam gita moi xudi va modi nguoc khong qué Ion (< 3000 tét nhat 1a dudi
1000 bp).
Muc dich thiét ké moi

Thiét k& moi dong hoa (Cloning).

Thiét ké moi phat hién (Detecting).
Thiét ké moi dong hoa

Mbi dong héa nham muc dich nhan ban mot doan gen muc tiéu.

San pham cua phan ang PCR duoc gidi han boi 2 mdi xudi va nguoc.

Vung mé dau va két thic cua moét gen phai duge dam bao.
Yéu cau d6i véi mdi dong hoa

Mbi xudi va mdi nguoc phai dam bao cho san pham t6i wu nhat, dic biét dau 3°.

Phai luu y dén nhiét @6 tdch mach trinh tu, nhiét 4o gita 2 moi khdng qué khac

biét va nhiét &6 caa san pham.

Thoi gian caa cac chu trinh phai ¢dam bao san pham dugc tong hop hoan toan.
Thiét ké méi phat hién

MOi phét hién nham muc dich phat hién sy ton tai cua mot trinh tu nao do.

Mbi phat hién phai duoc thiét ké trén mot trinh tu chuyén biét cho mot loai hay

mot nhom loai quan tam.
Yéu cau ddi véi moi phat hién
Tinh chuyén biét.
Thoi gian caa cac chu trinh vira di dé tong hop san pham can thiét.
Trinh ty cua san pham phai vira da cho su chuyén biét nhung khong qua dai.

Giai trinh tw san pham PCR
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San pham PCR sau khi thu nhan s& dwoc gui di giai trinh ty ca 2 chiéu (chiéu
xudi va chiéu nguoc) tai cong ty Nam Khoa.

San pham PCR: it nhat 10 uL mdi san pham PCR d6i véi mot cap moi giai trinh
tu.

Mbi: ca 3 cap moi déu duoc sir dung dé giai trinh ty. Moi phai dugc pha trong
nuéc cat 2 1an khir ion, khdng c6 mudi, EDTA hay bét ky nhidm tap khac. Nong do
ctia mdi mdi 1a 10pM véi thé tich tdi thiéu 1a SpL cho m&i mau giai trinh tu.

2.5. K¥ thuat giai trinh tu:

DU chi mé&i duoc nghién ctu tir thap nién 70 cuia thé ki XX, giai trinh ty
(sequencing — k§ thuat xac dinh mot phan hay toan b trinh tw nucleic acid cua phan tu
DNA) da c6 nhitng tng dung rong rai, dac biét trong du doan chirc ning gene, cac
nghién ciru nhan dong phan tir hay cac méi lién hé tién hod, da dang sinh hoc cho cong

nghé sinh hoc phan tir noi riéng va céng nghé sinh hoc noéi chung.

Xac dinh trinh ty mot doan DNA khéng chi 1a mét budc quan trong trong chién
lugc giai ma toan bo gene ma con duoc ung dung nhiéu trong cac nghién ctu khéc.
Trong linh vyc dinh danh phan tir, nghién ciru phat sinh loai thi chi can phan tich xac
dinh trinh ty mot vai gene chi thi (marker) gitra cac loai can khao sat ma khéng can
thiét phai xac dinh trinh tu toan b b gene. Tur hai phuong phap giai trinh tu chinh 1a
phuong phap hoa hoc cia Maxam-Gilbert va enzyme hoc cua Sanger (1977), cac ky
thuat giai trinh ty dan duoc cai tién cho dén ngay nay. Mic di ¢d nhiéu su khac biét
gitta cac phuong phap, nhung co ban van la thuc hién cac phan tng (ding tac nhan
hod hoc hay enzyme xtc tac...) tao ra tap hop cac doan oligonucleotide c6 chiéu dai
khac nhau ma nucleotide tan cung cac doan nay c6 thé xac dinh duoc, sau d6 phan tach
cac doan oligonucleotide bang dién di trén gel polyacrylamide (PAGE) hay dién di
mao quan (capillary electrophoresis) va xac dinh trinh tu dua trén tin hiéu huynh

quang hay danh diu phéng xa.
Phuong phap Maxam — Gilbert

Nam 1977, Maxam va Gilbert da tim ra cach giai trinh ty DNA bang phuong
phap hoa hoc. Phuong phap nay dua vao sy thuy giai dic trung phan tir DNA cin xac
dinh trinh tu bang phuong phap hoa hoc.
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Pay la phuong phap sir dung cAc tac nhan hoa hoc nham bién doi cac base xéac
dinh (mdi chit dwoc tién hanh trong mot phan doan riéng) va cat phan tir DNA da
dugce danh dau phong xa mot dau tai nhing vi tri d6. T6 hop cac doan oligonucleotide
c¢6 kich thuéc khac nhau sau khi cit duoc dién di trén gel c6 do phan giai cao (gel
polyacrylamide), tir d6 xac dinh vi tri cia nucleotide dd danh dau trén phan tir DNA.

Trinh ty DNA hoan chinh thu dugc sau khi tong hop két qua tat ca cac phan doan.

Dé doc két qua trén ban phéng xa tu ghi, doan DNA can dugc danh ddu mot dau
(3’ hoic 5°) bang phéng xa **P. Ca DNA mach dbi hay mach don déu cé thé duoc giai
trinh ty theo phuong phép nay, tuy nhién can dam bao chi mot mach dugc danh dau

phong xa dé dam bao két qua doc trinh tu sau nay.

G A+G T+C C
-ve Inferred DNA sequence
— — PECTTCAGTACGTCG
p— — "PCTTCAGTACGTC
p— PECTTCAGTACGT
— — PPCTTCAGT ACG
——— "CTTCAGT AC
— PECTTCAGTA
— PECTTCAGT
— — PECTTCAG
PECTTCA
N PJz{:TT{:
p— PECTT
PECT
p— — "
+we

Hinh 2.4. So d6 tom tit phuong phap hoa hoc cia Maxam va Gilbert
(Brian Golding; Dick Morton, 2005)

Phwong phap Sanger (Dideoxynucleotide)

Co s cua phuong phap nay 1a dya vao su tong hop mach b sung in vitro cho

mot DNA mach don bodi DNA polymerase (khong c6 hoat tinh stra sai).

Trong cdng bé nam 1975, Sanger va Coulson d3 dé nghi phuong phap “plus and
minus” dya trén viéc so sanh dong thoi hai loai phan ¢ng: boé bot 1 loai nucleotide

(minus) hay chi sir dung 1 loai nucleotide cho phan wng kéo dai mach (plus). Vé sau,



16

dideoxynucleotide (ddNTP) dugc phat minh va 6ng da tung dung vao ky thuat giai
trinh tu (1977).

Phuong phap dideoxynucleotide st dung cac ddNTP cung vai cac dNTP thdng
thuong 1am cho qué trinh tong hop dirng lai néu ddNTP duoc sir dung 1am nguyén ligu
t6ng hop mach bé sung. Bén loai ddNTP duoc tién hanh doc 14p trong bén phan doan
riéng, mot trong bon dANTP thuong sé duoc danh diu phong xa dé nhan biét mach bd
sung. Két qua thu duoc cac doan oligonucleotide ma tan cung déu cing mot loai
ddNTP di sir dung. Cac doan nay duoc dién di trén gel polyacrylamide va doc két qua

ca bon phan doan trén ban phong xa tu ghi dé xac dinh trinh tu.

Dideoxynucleotide: 12 nhitng nucleotide ma nhém 3’- OH duoc thay thé bang.
Do khéng c6 nhém 3’- hydroxyl nén nucleotide ké tiép khong thé gan va tiép tuc kéo
dai mach, su tong hop duoc ding lai. Bai vi ddNTP hién dién chung véi mot luong
l6n cac dNTP thong thuong nén trudc khi sy tong hop ding do ddNTP, mot sé céac
dNTP di duoc sir dung trude, tao nén mot tap hop céc oligonucleotide véi day du kich

thude khac nhau dé c6 thé doc két qua sau nay.

OH H
Deoxynucleotide triphosphate Dideoxynuclectide triphosphate

Hinh Error! No text of specified style in document..5. Hinh anh mé ta cau tric cua
dNTP va ddNTP
(Richard, 2004)
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3 — 5

dCTP, dGTP, a- [32F] aatp

DMA potymerase (Klenow)
dTTP + ddTTR

Template =N
ANAAAAA——ddT 1
ANNANAN ———————ddT 2

Products < ANAANANA~ T 3
FaVaYaVaVaVuv Vo adT 4
FAVAVAV WAV WLV ddT 5

Electrophoresis on
denaturing gel

-+

Wi B

b

Hinh 2.6. Nguyén ly cua phuong phap dideoxynucleotide
(J. Hindley —-DNA Sequencing)

Mgt trong 4 logi ANTP dwgc danh dau phong xa, bé sung 1 logi ddNTP (ddTTP)
cling Véi cdc dANTP thwong, suw tong hop sé dimng lai néu ddTTP dwoc sir dung dé kéo

dai mach. Bon logi ddNTP duwoc tién hanh ¢ bon phdn doan riéng.

Phuong phap dang duoc str dung pho bién nhat hién nay trong viéc giai trinh tu
hién nay d6 1a phuong phéap giai trinh tu bang may tu dong. Co sé cua nhitng phuong
phap nay van sir dung céac dideoxynucleotide, viéc danh dau phong xa dugc thay bang
danh diu huynh quang trén cac ddNTP hay mdi (primer), va két qua dugc doc thdng
qua mot hé théng may tinh.

Khéc véi cac phuong phap khac khi ma két qua dugc doc sau khi tién hanh xong
dién di, phuong phap sir dung may tu dong c6 mét thiét bi thu nhan tin hiéu duoc dat &
vi tri gan cudi ban dién di va tin hiéu huynh quang s& duoc thu nhan ngay khi phan tir
DNA di chuyén qua vi tri d6. Phuong phap nay c6 thé st dung két hop véi PCR.
Trong hé théng giai trinh tu ty dong bang ABI (Applied Biosystems Incorporated) mdi
loai dANTP dugc danh ddu voi mot loai thuéc nhudom khéc nhau (dye - labeled

terminator), do d6 chi can chuan bi mét hdn hop phan @ng, hay nhuém cho mai (dye -
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labeled primer), khi d6 can chuan bi bén phan tng cho mdi loai mdi da danh dau. Pién
di trén gel polyacrylamide ciing chi can chay mét 1an. Véi trudng hop hop ding thude

nhuém cho mdi, cac phan tmg duoc gop chung va van chay trén mot 1an duy nhat.

Mic d nhirng cai tién vé mat ki thuat va thuat toan nham cai thién do chinh xéac
trong viéc doc trinh tu tu dong cia may dang dugc nghién cu tich cuc, tuy nhién ty 1€
sai sOt van cd thé xay ra va kho co thé doc chinh xéac tuyét déi bang phwong phap tu
dong. Khi mot base bi doc sai c6 thé dan dén nhiéu sai 1am nghiém trong trong viéc
phan tich sau nay. Do vay, nhitng bién phéap hiéu chinh lai trinh ty can duoc chinh con

ngudi truc tiép thuce hién nham khic phuc ti da viéc xac dinh sai trinh tu.

&' - . LACGCECEETEGCTCAGATTCGATACATAGCTACTGAT . . -3
3'- . . TECGCECCACCAGTCTAACTATGTATCCATGACTA . . -5
3'-ACTATOCTATCEATEACTA-5"
Sequencing primer

A

II||I III IIII
A~ N AN
E'"-A T CT @ A G C K O C Q3 C Q@ C Q T-3
l Conversion to sense

strand sequence
I'"-TAGACTCGTGIOC G C G C A-5"

l Rewritten 5" to 37

s'-AC e CGcC e e TG CTCAIGA AT-3"
Hinh 2.7. So d6 tom tat quy trinh giai trinh ty bang may ty dong
(Richard, 2004)




19

2.6. Ky thuat hi¢u chinh trinh tw

Trinh ty sau khi dwgc xac dinh bang hé théng may tu dong (nhu ABI...) chua thé
s dung ngay cho viéc phan tich. Viéc doc base ty dong do cac may thuc hién
(automated base - calling) c6 mét ty 1é sai s6t nhat dinh tuy theo phwong phap va loai
may str dung. Su sai s6t nay xay ra boi cuong do tin hiéu huynh quang thu dugc khéng
phéi luc nao ciing rd rang. Khoang cach khong dong déu gitta cac miii tin hiéu ciing
nhu su chdng lap céc tin hiéu dan dén viéc may tinh nhan va hién thi sai két qua. Hién
tuong nay xay ra do nhiéu nguyén nhan nhu ban chit cua trinh ty khao sét, sy nhidm

cac mau DNA khi thuc hién, thao tac va loai phuong phap giai trinh ty sir dung.

Loai bé nhirng tin hiéu khéng chinh xac & hai dau trinh tw

Doi véi cac tin hiéu & dau gan moi, tin hiéu thuong Ion va bién do khdng on
dinh, cac tin hiéu khdng rd rang. Vi cac tin hiéu gan cudi trinh tu, cuong d6 rat thip
va khong thé phan biét rd rang cac dinh. Viéc doc base ¢ ving nay hoan toan khdng

dam bao dugc do tin cdy va can dugc loai bo.

Kiém tra céc sai léch giira hai két qua giai trinh ty

Théng thuong, doan DNA khao sat s& dugc giai trinh tu hai chiéu béi moi xudi
va moi nguoc. Viéc ndy gildp giam thiéu viéc doc sai base, nhiing tin hiéu khong ro
rang trong trinh tu khi doc véi moi xudi cé thé duogc giai quyét trong viéc doc véi moi
nguoc va nguoc lai. Do duoc doc theo hai chiéu nén mét trong hai két qua can duoc
chuyén d6i lai (reverse - complement) bang phan mém FinchTV trudc khi tién hanh so
sanh. Mirc do tuong dong va tim sai léch gitta hai két qua giai trinh tu (moi xudi va
mdi nguoc) dugc thuc hién bang céng cu Dot plot trén phan mém Sea View. Hai trinh
tu sau khi dugc sap cot thang hang (alignment) can phai twong déng nhau, nhitng sai
léch thu duoc cho thiy cac sai sot trong khi doc base biang may ty dong va can dugc
kiém tra truc tiép tai biéu d6 phat huynh quang (hién thi nho phan mém ChromaPro).

So séanh tin hiéu huynh quang ngay tai vi tri sai léch giita hai két qua giai trinh ty
c6 thé xac dinh duoc dang loai base nao tuong ung ¢ Vi tri d6. Trong mdt vai trudng
hop, céc tin hiéu van khong thé phan biét, nhitng vi tri nay sé dugc ghi nhan va xac
nhan lai hoac viét duéi dang ky hiéu chung theo tiéu chuan IUPAC (IUPAC
ambiguous nucleotide code).

Véi nhitng két qua ma sy khac biét khi sip cot thang hang qué 16n (su twong

dong dudi 50%) do tin hiéu huynh quang & rat nhiéu vi tri khéng thé phan biét duoc
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(thuong 12 do mau bi nhiém cac DNA khac 1am cho nhiéu trinh ty dugc xac dinh ciing
trén mot thi nghiém) khi d6 cac trinh ty khong thé duoc st dung dé phan tich, viéc

hiéu chinh céc trinh tu nay khong con y nghia va do tin cay.

Cac phan mém va ngudn co sé dir liéu dwoc sic dung hd tro xir Iy két qua giai
trinh tw
Phan mém Finch TV

FinchTV Geospiza 1a cach phd bién dé xem dau hiéu cac DNA tuan ty trén
Linux, Mac OSX, Windows, va Solaris. FinchTV bit dau nhu viéc chiéu sic phd co
thé hién thi toan bo ban vé& trong nhiéu khung hinh chir nhat. Phién ban 1.4 cua
FinchTV cho biét thém kha nang c6 thé v& biéu dd bao gém thiét 1ap hiéu chinh va
trinh chiéu do thi da dugc hiéu chinh do.
Phan mém Seaview

SeaView: Phién ban 4.2.12 (Manolo Gouy). SeaView la phan mém mién phi c6
tinh ning hd tro cho cac phan tich twong dong, sip sap cot thang hang cac trinh tu.

2.7. Tinh hinh nghién ctru trong va ngoai nwéc
2.7.1. Cac nghién ctru ngoai nwée

Huéng nghién ciu tim kiém céc gene tao mui huwong ctia hoa lan d3 duoc mot
nhom khoa hoc Dai Loan khéi xudng dau tién trén loai Phaelenopsis (Lan Ho Diép).
Theo d6 cac tac gia da dung cac k¥ thuat sinh hoc phan tir hién dai, két hop genomics
va bioinformatics dé giai quyét bai toan. Ho da tim thdy gene genaryl diphosphate
synthase (GDPS) lién quan chinh dén viéc sinh tong hop geraniol, linalool (1a nhiing
chat tao mui huong chinh trén cay khac. Hon nita gen nay ciing duoc tim thiy trén céc
loai thuc vat khac nhu bac ha, hoa mom cho,...

Phat hién ra gen sinh tong hop hwong thom tir Vanda Mimi Palmer bang cach sir
dung phuong phép tiép can Expressed Sequence Tag (EST) (Seow - Ling Teh va cs,
2012) cho thay cé4c dit liéu Vanda Mimi Palmer Expressed Sequence Tag (VMPEST)
cO gid trj tiém ning trong viéc thuc day sinh hoc phan tir va tao dong nhiéu gen trong
viéc sinh tong hop huong thom va xtc tién sy nghién cau mbi lién hé vé gen tao
huong gitra Vanda véi cac loai lan khéc.

Viéc phan lap va mo ta dac diém phén tir caa HMGRs thuc vat da dugc thuc hién

trong ca hai cdy mot 14 mam va cay hai 14 mam chang han nhu Arabidopsis thaliana
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(Dudareva et al., 2005), gao (Ha, Lee, Kim, & Hwang, 2001), Camptotheca acuminate
(Maldonado-Mendoza, Vincent, va Nessler, 1997), Ganoderma lucidum (Shang et al.,
2008), va Hazel (Wang et al., 2007).

Phan 14ap, tao dong va phan loai hwong thom lién quan dén cac san pham phién
ma& ma tir Vanda Mimi Palmer (Wai-Sun Chan va cs, 2011) nghién ciu vé viéc phan
lap cac san pham phién mi c6 mui huong tir Vanda Mimi Palmer (VMP) va xay dung
thong tin vé gen tao huong cho céc loai lan thudc loai Vanda dong thoi xay dung viéc
xac dinh cac hop chat d& bay hoi c6 mui huong trong cac chung loai phong lan khéac
trong tuong lai.

2.7.2. Cac nghién ciru trong nwéc

Nghién ctru pha hé cac giéng, loai lan (Orchidaceae) dwa trén phan tich cac
trinh ty vang ITS (Duyén, Ngon, & Diing, 2010), két qua nghién ciu cho thay 5 loai
Lan Hai P. delenatii, P. concolor, P. paishii, P. hirsutissimu, P. primulium c6 quan hé
ho hang xa nhau vé phan tich kiéu gene, mac di vé hinh thai chung duoc xép trong
cung mot nhém.

Nghién ctru dinh danh phan tir cho Lan Hai Viét Nam dua trén trinh tu vung ITS
(Khuat Hiru Trung, 2013). Nghién cau nay cho thdy mac du nhitng gidng c6 hinh thai
dac trung khac nhau, nhung & muc do phan tir thi khdng khac biét trong mot loai. Tuy
nhién, con quéa sém dé dua ra két luan vé kha nang sir dung vang ITS cho viéc phan

loai dudi muc loai.

Phuong phap nhan gidng mot sb loai lan quy (TS Duong Tan Nhut). Lan hai va
lan ho diép 1a hai loai lan kho nhan giéng hién nay trén thé giéi. Cac nha khoa hoc da
va dang budc dau dat nhitng két qua kha quan. K§ thuat nudi ciy bang phuong phap
tao vét thuong d6i vai cay lan hai va tao md seo dbi vai lan ho diép 1a nhitng ki thuat
méi tién tién, hy vong nhiéu, dugc tng dung trong thwong mai nhan gidng hai loai lan

qui trén.

Hién nay ¢ Viét Nam chua c6 nhom nghién ctru ndo dat van dé nghién ciru do
tim c4c gen tao huong & loai lan. Vi viy, nghién ctru nay s& 13 tién dé cho nhiing
huéng nghién ciru tiép theo. Can ctr trén ning luc va co sé vat chat hién co, ching t6i
tin twong rang dé xuat clia chung t6i hoan toan kha thi ca vé mit khoa hoc va y nghia

kinh té.
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CHUONG 3

VAT LIEU VA PHUONG PHAP NGHIEN CUU
3.1. Thoi gian va dia diém nghién cieu

Dé tai duoc thyc hién tir thang 7 nim 2013 dén thang 9 nim 2013 tai phong
Genome & Bioformatic — Vién ky thuat céng nghé cao NTT — BH Nguyén Tét Thanh.

3.2. Vat liéu nghién céu

Hinh anh caa mét sb loai lan sir dung trong nghién cau thu thap duoc tai céc

vuon lan & thanh phé H6 Chi Minh
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Hinh 3.1. Cac mau lanVanda duoc thu thap trong nghién ciru

(A) —Vanda Thu buc 1, (B) — Vanda Thu buc 2, (C) — Vanda Thu buc 3,
(D) — Vanda Thu btc 4, (E) — Vanda Thu buc 5, (F) — Vanda Thua bic 6,
(G) — Vanda Thu buc 7, (H) — Vanda Tan Chay Yan, (1) — Vanda Nha Be 1,

(J) — Vanda Nha Be 2

3.3. Dung cuy, thiét bi, hoa chat

Dung cu s& dung trong nghién ciu

Bang 3.1. C4c dung cu st dung trong nghién ctu

STT Dung cu STT Dung cu
1 | Kep gap mau. 7 | Ong dong 100mL va 1000mL.
2 | Eppendorf 0.2, 0.3, 0.5, 1.5, 8
2mL. Micropipette (pipetteman) cac loai.
3 | Coi, chay st hay thay tinh. 9 | Binh thay tinh trung tinh.
4 | Ong Falcon. 10 | Tui nylon chiju nhiét.
5 | Coc thuy tinh cac loai. 11 | Bong tham.
6 | Khay dung Ependorf. 12 | Hop dung dau tuyp.
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Thiét bi
Bang 3.2. Cac thiét bi str dung trong nghién ctru

STT Thiét bi Hang san xut Code No
1 Tu dong ALASKA BD_2099
2 May vortex BIOCOTE R800003199
3 Lo vi song CANDY 38000179 11474340
4 Bo dién di CONSORT 102384EV 245
5 Ban doc gel CONSORT E2723
6 May PCR ESCO HEALTHCASE | MTP 022112509
7 May u nhiét khd | HEATINGBLOCK 0402160127B008
8 Tu cay HUY HOANG 475
9 Tu sdy LANGSHAN 0513-86511077
10 Can ky thuat OHAUS B222969314
11 Noi hap vo tring | STURDY 120718010-006
12 Tu lanh TATUNG TRA 0410A210142
13 May ly tam WISD 4039671240106
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Hoa chat
Bang 3.3. Cac dung cu str dung trong nghién cuu

STT Tén hoa chat Han san xuit Code No
1 CTBA Bio Basic Inc 1110285108
2 Tris-HCI Bio Basic Inc 10098SHLS0708B121L
3 EDTA Bio Basic Inc 1101SHLS1206B110L
4 NaCl Bio Basic Inc 1107NBUC21E2B1
5 R-mercaptoethanol India 115616
6 Phenol Scharlau 12403702
7 Chloroform Chemsol 1010312
8 Isoamy! alcohol Merck 1105
9 Isopropanol Merck UN1219
10 | Nuéc cat 2 lan khi ion CTCPDP TW2 | 60542
11 | Taq DNA pol 2x-preMix GeneOn S113
12 TBE Bio Basic Inc 111031BB024
13 Agarose Bio Basic Inc B0107BB013
14 Thang DNA (ladder) Bio Basic Inc M107R-1/M107-2
15 Loading buffer 6X GeneOn 306-205
16 EtBr Merck K GaA 1118850001
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3.4. Phwong phap nghién ctru
3.4.1. Phwong phap xir Iy mau I lan

Mau 14 sau khi thu thap duoc ria dudi voi nudc may dé loai bo byi ban, sau do
rira lai v6i nuace cat. Tiép theo mau duoc rira bang con 70° dé diét khuan
3.4.2. Tach chiét DNA tong so

Quy trinh tach chiét

Cac mau lan thu thap duoc sé dugc thich DNA tong s6 bang phuong phap co sir
dung CTAB va c6 mot s6 cai tién nho. Sau d6 DNA tdng hop s& duoc kiém tra d6 tinh
sach bang dién di trén gel agarose 1%. Mau DNA duoc yéu cau s& duoc bao quan

trong diéu kién lanh sau ( - 20°C) cho cac nghién ctu vé sau.
Buréc 1: Rira mau:

« Dung kep sat gap mau ria dudi voi nudc may.

« Lau that k§ miu bang cén 70%.

« Cho mau vao Falcon, c6 danh ki hiéu rd rang.

Buéc 2: Nghién khoang 1g mau 14 trong 1.5mL dém tach chiét da dugc u & 65°C trude

do va 2uL B-mercaptoethanol.

Buéc 3: Chuyén dich nghién vao epp 1.5mL va dem @ & 65°C trong 20 phat (ct 5 phut

vortex 1 lan).
Budc 4: Li tdm téc do 13.000rpm (vong/ phat) khoang 10 pht.

Buéc 5: Hat dich noi (khoang 1mL) chuyén qua dng ep 2mL va thém mét luong thé
tich twong duwong Phenol: Chlorofom: Isoamyl alcohol (25:24:1) va tron déu khoang 5
phut.

Buéc 6: Li tm toe do 13,000 rpm khoang 10 phuit.

Buwéc 7: Chuyén pha long (khoang 500mL) phia trén 6ng mai, thém mot lugng thé tich

tuong duongChlorofom: Isoamyl alcohol (24:1) va tron déu khoang 5 phut.
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Buoc 8: Li tam 13,000 rpm khoang 10 phut.

Buéc 9: Chuyén pha long (khoang 500mL) phia trén qua éng méi, thém isopropanol
lanh véi thé tich bang 2/3 thé tich dich néi.

Buéc 10: U qua dém ¢ -20°C.

Buéc 11: Li tam & 13,000 rpm khoang 30 phut va loai bé dich néi.

Buéc 12: Can taa dugc ria lan lugt véi 0.5mL ethanol 70% dén 100%.
Buéc 13: Cin tua duge dé kho ¢ nhiét do phong hoidc 37°C trong 30 phdit.
Buéc 14: Hoa can taa trong 50mL nudc cat 2 1an khir ion.

Buéc 15: DNA tong dién di cing véi thang chuan 100bp (kb DNA ladder) trén gel
agarose 1% o hiéu dién thé 120V, cudong d6 dong dién 65 mA trong 30 phat. Két qua
s& dugc hién thi khi xem dudi tia UV ¢6 bude song 365 nm. Bang cach chay nay, ta c6

thé kiém tra sy c6 mat cua cac bang DNA va chét luong DNA cua tirng mau.
Buéc 16: Trir mau ¢ -20°C dén khi sir dung.
3.5. binh tinh DNA

DNA duoc dinh tinh bang phuong phap dién di

bién di:

Nguyén tic cia phuong phap dién di dua vao dic tinh ciu tric cua cac nucleic
acid. Nucleic acid 1a cac dai phan tir tich dién am, nén dudi tac dong cua dong dién
mét chiéu cac doan DNA c6 khéi luong va kich thudc khac nhau sé& di chuyén trong
dién truong tir cyc &m sang cuc duong.

Qui trinh:

Buoc 1: Can 0.5g agarose cho vao 50mL TBE 0.5X, dac vao 10 vi song trong 2 - 3
phut.

Bueéc 2: Bé ngudi 45 - 50°C bd sung Ethidium Bromide dat ndng do cudi la 1ug/mL,

d6 vao khuon gel dd chuén bj san.
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Buéc 3: Sau 20 - 30 phut, khi gel da nguoi va déng ctng thi chuyén khay chtra ban gel
vao bé dién di va cho dém chay TBE 0.5X vao budng dién di sao cho dém ngap ban

gel khoang 0.5 - 1 cm, giéng luoc ban gel quay vé phia cuc am.
Buéc 4: Tra mau: San pham DNA tong s hay san pham PCR duogc tron véi 1uL

loading buffer va tra vao cac giéng trén gel.

Buéc 5: Chay dién di: sau khi tra miu dién di xong, may dién di két ndi véi bo ngudn.
bat ¢ 120V, 30 - 60 phdt.

Buréc 6: Quan sat cac DNA trén ban doc gel budc séng 365nm.
3.6. Phan &ng khuéch dai

Nguyén tic

Phan tng PCR dugc thuc hién trén co sé phan wng sinh tong hop DNA, 14 phan
trng gom nhiéu chu ki ndi tiép nhau.

MJi chu ki gom 3 budc:

Bude 1: 1a giai doan bién tinh (denaturation), nhiét d6 thuong st dung 1a 94°C —
95°C.

Bude 2: 1a giai doan lai (hybridization), nhiét do dao dong trong khoang 40°C —
70°C.

Bude 3: 1a giai doan kéo dai (elongation hay extension), thuong & nhiét d¢ 72°C.

Khéch dai ving VMP-AAT

MOi str dung trong phan ang khuéch dai dugc cung cip boi hdng hing SIGMA
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Bang 3.4. Thong tin vé mdi duoc st dung trong phan @ng PCR

Chiéu dai
Poan | Chiéu | san pham
Tén Trinh ty moi theo chiéu 5°-3° DNA | phan | khuéch dai
dich ng du kién
(bp)
VMPAAT | 5°-TCCTACATGGCCTCCTCTACACTCCAC- | AAT | Xudi 1408
Forward | 3’
VMPAAT | 5°- AAT | Nguoc 1408
Reverse | AGACGCATTAGAGAGCAGATTGAGCGCAG-
3
ATT- | 5°-ACACTAGGCGATGACGATCC-3’ AAT | Xubi 170
924-F
ATT- | 5°-AAGCTCCGCCGTACTTAACA-3’ AAT | Nguoc 170
1094-R
ATT- | 5-CAACGATTCCCTTTTCTCCA-3’ AAT | Xubi 176
227-F
ATT- | 5°-CTGTGGTGCGGACTTATGTG-3’ AAT | Nguoc 176
403-R
CA4c thanh phan c6 trong phan &ng khuéch dai ding méi AAT
Bang 3.5. C4c thanh phan trong phan ttng PCR
STT Thanh phan Thé tich(uL)
1 Tag DNA pol 2x-preMix 10
2 Moi AAT-F (5uM) 0.5
3 Mo6i AAT-R (5uM) 0.5
4 H,0 8
5 DNA khudn Hiéu chinh
Tong thé tich 20
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Chu trinh nhiét

Bang 3.6. Chu trinh nhiét cia phan itng PCR

Giai doan Nhiét do Thai gian Chu ky
Tién bién tinh 95°C 1 phut 1
Bién tinh 95°C 30 giay
Bt cap 67°C 2 pht } 30
Kéo dai 67°C 5 phat 1
Két thuc 72°C 3 pht 1
Lam mat 4°C 0

Giai trinh tw san pham PCR

« San pham PCR sau khi thu nhan s& duoc gui di giai trinh ty ca 2 chiéu (chiéu

xudi va chiéu nguoc) tai cong ty Nam Khoa.
3.7. Hiéu chinh trinh tw
Loai bo nhitng tin hiéu khdng chinh xac ¢ hai dau trinh ty.

Kiém tra sai léch gitra hai két qua trinh tu.

3.8. So s&nh véi co sé dir ligu GeneBank

Sau khi hiéu chinh céc sai léch, trinh tu lién Gmg (consensus) dugc rat ra tur hai
két qua giai trinh tu va kiém tra cac sai léch. Trinh ty lién ang 1a trinh tu chinh xac cho
doan DNA khao sét. Tuy nhién, két qua nay can dugc kiém tra mot 1an nita trén co so
dir liéu Nucleotide trén GeneBank bing cong cu BLAST. Néu ¢ sai léch gitra trinh ty
trén co so dit liéu va trinh tu truy van thi can duoc xem xét va kiém tra 1an nira dé xac
nhan két qua giai trinh tu. Ngoai ra, viéc thuc hién BLAST con gitp kiém tra sy nhiém

mau va ddnh gid qua trinh thu nhan va bao quan mau.
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CHUONG 4
KET QUA VA BIEN LUAN
4.1. Thu thap va xir Iy méu

Mau sau khi thu thap tai vuon lan Tha Bac vé phong thi nghiém dugc xir Iy V6i

nudc cat va con 70%, sau d6 bao quan & 0 - 5°C dé phuc vu cho viéc tach DNA.

Duéi day 1a bang tong két chi tiét vé cac loai lan da thu thap dugc

Bang 4.1. Thong tin vé cac mau lan duoc thu thap

STT Tén mau Ki hi¢u Pia diém thu
thap
1 Vanda Thu buc 1 V1 Vuon lan Tha buc
2 Vanda Thu buc 2 V2 Vuon lan Thu buc
3 Vanda Thu btc 3 V3 Vuon lan Tha buc
4 Vanda Thu buc 4 V4 Vuon lan Thu buc
5 Vanda Tha btc 5 V5 Vuon lan Tha buac
6 Vanda Thu buc 6 V6 Vuon lan Thu buc
7 Vanda Thua buc 7 V7 Vuon lan Tha buc
8 Vanda Tan Chay Yan V8 Vuon lan Nha Be
9 Vanda Nha Bé 1 V9 Vuon lan Nha Be
10 Vanda Nha Bé 2 V10 Vuon lan Nha Be

Trén day la bang thdng tin chi tiét vé cdc miu lan d3 thu thap. Bén dudi 1 hinh

anh mau 14 da xtr ly cua 10 mau lan Vanda thu thap duoc tai thanh phé H6 Chi Minh.






(A) —Vanda Thu buc 1, (B) — Vanda Thu buc 2, (C) — Vanda Thu buc 3,

Hinh 4.1. Mau l4 lanVanda sau khi xt ly

(D) — Vanda Thu buc 4, (E) — Vanda Thu buc 5, (F) — Vanda Thua buc 6,
(G) — Vanda Thu buc 7, (H) — Vanda Tan Chay Yan, (1) — Vanda Nha Be 1,

(J) — Vanda Nha Bé 2

4.2. Két qua tach chiét DNA tong sb.

Két qua tach chiét DNA tong sd cia cic mau lan duge kiém tra bang phuong
phap dién di trén gel agarose 1% thé hién & hinh 4.2 cho thiy qué trinh tach chiét DNA
t6ng sé cua 10 mau déu duong tinh. Céc bang ctia tirng miu c6 do sang khéac nhau trén
ban gel khi soi dudi tia UV.
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Hinh 4.2. Két qua dién di DNA tong s6 ctia 10 mau lan Vanda

Bang DNA cua cic mau lan tir V1 dén V10 c6 vét sang ddm ching t6 lugng DNA thu
dugc nhiéu. Pong thoi, baing DNA kéo dai trén bang dién di cho thdy DNA thu duoc
bi dut gay kha nhiéu. Luong DNA trong c4c mau trén khong twong doéng voi nhau va
bi smear nhiéu. Dé cac nghién curu tiép theo dugc thuan lgi, ching t6i pha lodng céc
mau DNA sao cho két qua ¢ tit ca cac mau twong uwéng vai nhau, ¢6 su twong duong
vé kich thude va d6 sang va dung lam mau cho céc phan wng khuéch dai trong budc

nghién cuu tiép theo.

4.3. Két qua khuéch dai ving VMP-AAT bing ky thuat PCR

4.3.1. Két qua khuéch daiving VMP-AAT cac maulan Vanda bing ky thuit PCR
1an 1

Két qua tién hanh khuéch dai ving VMP-AAT véi thanh phan phan tng va chu
trinh nhiét dugc nhu sau:
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Bang 4.2. Thanh phan phan tng PCR khuéch dai ving VMP-AAT

STT Thanh phin Thé tich (uL)
1 Taq DNA pol 2x-preMix 10
2 Moi AAT-F (10 uM) 0.5
3 Moi AAT-R (10 uM) 0.5
4 H20 8
5 DNA khuén 1
Téng thé tich 20

DNA
Ladder VL.I V12 V2.1 V22 V3.1 V32 V41 V42 V51 V32 V6.l V6.2

1500bp

Hinh 4.3. Két qua khuéch dai ving VMP-AATcua cac mau lan Vanda (V1- V6)

Yl - Vid V81 V82 Vo1 V92 EHOEESS

1500bp
1400bp

Hinh 4.4. Két qua khuéch dai ving VMP-AAT cuta cac méu lan Vanda (V7 — V10)
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San pham PCR dugc kiém tra bang dién trén gel agarose 1% qua su xuat hién cac
bang DNA véi kich thudc mong mudn khi dat trén ban soi UV. San pham PCR cua
cac mau sé& duoc tai vao cac giéng ciing véi mot giéng chira DNA ladder. Sau dién di,
cac bang sang xuét hién trén giéng tai DNA marker s& dung lam thang do cho cac san
pham PCR. Mdi bang sang s& biéu dién cho cac doan DNA c6 khdi lugng phan tir
khac nhau. Hai bang sang lién tiép cach nhau khoang 100 bp, bing nhé nhat (ndm duéi
cung) c6 kich thude 100 bp, bang 16n nhat c6 kich thudc 1500 bp (1,5 kb).

Sau khi chay phan tmg PCR ciia 10 mau Vanda véi cap mdi VMP-AAT ta thiy
V8.1 va V8.2 xuat hién vét sang & khoang 1400bp ching t6 trong DNA cta V8.1 va
V8.2 ¢6 chira doan gen tao huwong. Tuy nhién, c6 thé do DNA mau cua V8.2 duoc pha
loAng 10 lan nén xuét hién vét sang mo hon V8.1 (mau DNA gbc). Cac miu con lai
khong xuit hién vét sang, chiung to trong cac DNA d6 khong mang doan gen tao

huong. Do dé, chung toi tién hanh thuc hién phan tng PCR 14n 2 ctia miu V8.1.
4.3.2. Két qua khuéch daiving VMP-AAT cac miu Vanda bing ky thuiat PCR
lAn 2

Két qua tién hanh khuéch dai ving VMP-AAT véi chu trinh nhiét va thanh phan
phan tng dugc nhu sau.

Bang 4.3. Thanh phan phan tng PCR khuéch dai ving VMP-AAT

STT Thanh phan Thé tich (uL)
1 Tag DNA pol 2x-preMix 10
2 Moi AAT-F (10 uM) 0.5
3 Moi AAT-R (10 uM) 0.5
4 H20 8
5 DNA khuén 1
Tong thé tich 20
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DNA |
LADDER V8.11

1500bp
> 1400bp

Hinh4.5. Két qua khuéch dai ving VMP-AAT céac mau Vanda

Kich thuéc ving gen AAT duoc khuéch dai voi cap moi VMPAAT-F va
VMPAAT-R khoang 1400bp nén khi ddi chiéu véi DNA marker, néu san pham nam
ngang véi bang DNA c¢6 kich thudc 1400bp trén DNA marker va bang DNA sang r0,
chiéu rong cua bang 16n thi xem nhu phan @ng khuéch dai thanh cong va c6 thé sir

dung céc san pham PCR dé giai trinh tu.

Két qua giai trinh tw 1 mau lan Vanda dugc nhan dudi dang cac biéu dd huynh
quang. Dua vao biéu d6 huynh quang trinh tiu ving VMP-AAT, c6 thé chia thanh ba

nhém truong hop sau:
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Truwong hep 1: Ca 2 mach DNA déu c6 thé st dung dé hiéu chinh.

A

L ” I !M h k“

c ACCAC ACT T cC A C C A C A G C CAC A G A A
240 27 280

l“ﬁ mhmhmhm}ﬂhdluummm

A =denine, T = Thymine, C = Cytosine, G = Guanine
Hinh 4.6. Truong hop trinh ty DNA ¢6 thé hiéu chinh trén ca 2 mach
Pay la nhém c¢6 tin hiéu huynh quang r trén ca hai két qua doc bang mdi xudi va

mdi nguoc va co thé hd trg nhau dé suy ra trinh ty chinh xac nhat cho doan DNA

da khuéch dai (Hinh 4.6)
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Truwong hep 2: Chi mot mach c6 c6 thé sir dung dé hiéu chinh.

e

A = Adenine, T = Thymine, C = Cytosine, G = Guanine

Hinh 4.7. Truong hop trinh tu DNA chi ¢6 thé hiéu chinh trén mot mach

Nhom nay c6 tin hiéu rd trong két qua doc vai mot moi nhung lai 6 tin hiéu xau
trong két qua ddi véi moi con lai (Hinh 4.7). Vi du, mach giai trinh ty véi moi xudi o
cac dinh huynh quang khong thé phan biét duoc, tin hiéu trung lap 1én nhau nhung
mach duoc giai bang moi nguoc lai cho tin hiéu rat rd rang nén van cé thé thu duoc
trinh ty chinh xac nho vao hiéu chinh trén mach nay. Dé c6 thé thu dugc mot cach

chinh xac, can giai lai trinh ty cho mach tin hiéu huynh quang xau.
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Truwong hep 3: Ca 2 mdi déu khdng giai duoc.

| /Ad“u l\h il

l\bl\,a,‘x‘xM \

A B6G CG 6 CC 6 G666 A TG T T 6 AC G A
s10 520

A = Adenine, T = Thymine, C = Cytosine, G = Guanine

Hinh 4.8. Truong hop trinh ty DNA khdng thé hiéu chinh trén ca hai mach

Nhom nay c6 cac tin hiéu huynh quang khdng rd rang & ca hai két qua doc trén
mdi xubi va moi ngugc (Hinh 4.8). Cac dinh tin hiéu chong Iap 1én nhau trén toan bo
trinh ty nén khong thé phan biét duoc cac base. D6 thi Dot plot khdng tao duoc duong
chéo phan anh sy twong ddng gitra hai két qua giai trinh tu. Véi cac mau nay hoan toan
khong thé hiéu chinh dugc, do d6 khong thé dung dé phan tich va can duoc loai bo.
Cac mau roi vao truong hop ndy phai cho giai lai trinh ty bang ca hai mdi xudi va
ngugc. Néu can thiét phai thuc hién lai phan tng PCR dé thu thém san pham méi. Béi
Vvé6i truong hop nay, mau phai dugc dem gui dé giai trinh tu lai voi ca hai mdi xubi va
nguoc va cling can can than hon trong thao thac 1y mau truéce khi dem gidi trinh tu dé

két qua duoc tot hon.
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Nguyén nhan céc trudng hop tin hiéu bi nhidu cé thé do san pham PCR bi nhiém

tap hoic do moi khdng duoc tinh sach.

Két qua sau khi chinh trinh ty, tir 4 phan tng, thu duoc trinh ty lién wng dai 1408

nucleotide. Céc trinh ty duoc sap giong cot thang hang bang phan mém SeaView.
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Hinh 4.9. Két qua giéng cot thang hang trén SeaView

So sanh trinh tr twong ddng trén Genbank bang céng cu Blast cho thiy gene

khuéch dai va giai ma thuat sy 1 gene AAT cuaa Vanda.

NCBI BlastVAAT-VIETNAM - Mozilla Firefo
){f) Chinhstia Hiénthi Lichsir Tranguathich (b) Céngcu Trogitp

Tin nhanh VnExpress - Boc bao, .. X ]llal\hnangdung]?ﬁ - Yahoo Mail x I [ Facebook 3 | £ NCBI BlastVAAT-VIETNAM x
= | @ www.nchi.nlm.nih.gov/blast/Blast.cqi rve| @ B- Gogl £

EDescriptions

Select: All None Selected:0

1 Alignments o
M; Total Qi E
Description x| o | Buery ldent  Accession
score score cover valus
Vanda hvbrid cultivar acyliransferase mRNA, complete cds 1232 2020 90% 0.0 94% EU1457421
B Alignments
[ElDownload ~ GenBank Graphics Sortby: Evalue - 4 Descriptions

Vanda hybrid cultivar acyltransferase mRNA, complete cds
Sequence ID: gblEU145742 1| Length: 1538 Humber of Matches: 2

Related Information
Range 1: 490 to 1316 GenBank Graphics ¥ Next Match
core Expect  Identities Gaps Strand
1232 bits(667) 0.0 781/835(94%) 11/835(1%) Plus/Plus

AACCACACCATG 608

Query S54¢  CAGGIGACCCTGITAAGCCGCGGGGGATICATCCTGECCCICCGGCTA G
R
Sbjet 490  CAGETGACCCTGTTAAGCTGCGGGEGATTCATCCTGECCCICCGGCTARACCACACCATG 549

Query €08 ICAGGIGCCCCGGEACTAGCGARGGICRAGCACTGAGGICRAGCT---GRAGAGCTAGCIC 663
UL LEE L [ LIt
Sbjct 550  TCCBATGC! CTAG-----TTC-A--ACTGATGACCGCTGTGGEAGAGCTAGCTC 601

Query 666  GIGGATAGCCCICECATAGIGITATICCAGICIGGCGCCEAGAGCICCTGGRAGCACGEC 725
w.ncbi.nim.nih.gov/nuccore/161080457Trep héuid 31161089457 utracks=[key:sequence track,nam Aligr |Gnomon Alignments|Unnarmed,sh 13798&zppname=r e

Hinh 4.10. Két qua so sanh trinh tu trén Genebank



43

Str dung trinh tu nucleotides thu duoc, chidng tdi dich ma sang protein st dung
bang ma tiéu chuan, trinh ty amino acid thu dwgc dwgce do tim trinh tu twong dong
bang cong cu Blast cho thay trinh tu thu duoc ma héa cho 1 protein gia dinh thuoc ho

transferrase

Other reports: & Search Summary [Taxonomy reports] [Distance tree of results] [Multiple alignment
[EA DELTA-BLAST, a more sensitive protein-protein search 5o

(©Graphic Summary
(=) Show Conserved Domains

Putative conserved domains have been detected, click on the image below for detailed results.
1 7 180 285 300 375 43
e, | e e A e e e ]
Superfanilies [ PFLNOZ2481 superfamily ]
Hulti=-donains Transferase

Hinh 4.11. Két qua do tim trinh tu twong déng bang cong cu Blast

Phan tich phét sinh chung loai dua trén trinh ty amino acid cho thay trinh tu cua
ching toi that su 1a AAT cua Vanda. Cay phét sinh chung loai dung bang trinh tu
amino acid suy luan tir trinh tu nuclotides thu duoc bang pham mém MEGA 5.2.2.

100 0i|356535404|ref|XP 003536235.1| PREDICTED: benzy! alcohol O-benzoyltransferase-like Glycine max
70 E 0i|356500043|ref[XP 003518844.1| PREDICTED: benzyl alcohol O-benzoyltransferase-like Glycine max
100 0i|133874202|dbj|BAF49304.1] putative acyltransferase Clitoria ternatea
0i[502123158|ref|XP 004498016.1| PREDICTED: benzy! alcohol O-benzoyltransferase-like Cicer arietinum
25 100 gi[217074394|gb|ACJ85557.1| unknown Medicago truncatula

100 L gi|388496638|gb|AFK36385.1| unknown Medicago truncatula

gi|508718393|gb|EOY10290.1| Benzoyl coenzyme A: Benzyl alcohol benzoyl transferase Theobroma cacao
0i[57471999|gbJAAWS51125.1| putative alcohol acyl-transferases Cucumis melo

0i|449466689|ref[XP 004151058.1| PREDICTED: benzyl alcohol O-benzoyltransferase-like Cucumis sativus
0i[254771941|gb]JACT82248.1| alcohol acyltransferase Vasconcellea cundinamarcensis

gi[49798480|gb|AAT68601.1| benzoyl coenzyme A: benzyl alcohol benzoyl transferase Petunia x hybrida
100 1 9i[75150383|sp|Q8GT20.1|BEBT TOBAC RecName: Full Benzyl alcohol O-benzoyltransferase AltName:
0i[1171577|emb|CAA64636.1| hsr201 Nicotiana tabacum
gi[460395857|ref|XP 004243496.1| PREDICTED: benzyl alcohol O-benzoyltransferase-like Solanum lycopersicum
0i|460395855|ref[XP 004243495.1| PREDICTED: benzyl alcohol O-benzoyltransferase-like Solanum lycopersicum
0i|84578877|dbj|BAE72881.1| benzoyl CoA benzoic acid benzoyltransferase Verbena x hybrida

00— 0i]161089458|gb|JABX57719.1| acyltransferase Vanda hybrid cultivar

71
100

61

L VAAT-Vietnamn-BobotIntronOgiua no comment
99 0i[357146914|ref|XP 003574156.1] PREDICTED: benzyl alcohol O-benzoyltransferase-like Brachypodium distachyon
100 0i[414870838|tpg|DAA49395.1| TPA: 10-deacetylbaccatin Ill 10-O-acetyltransferase Zea mays
100 0i[514815870|ref|XP 004982683.1| PREDICTED: benzy! alcohol O-benzoyltransferase-like Setaria italica
0i|548831981|gb|ERM94783.1| hypothetical protein AMTR s00011p00264170 Amborella trichopoda
0i|225427540|ref[XP 002266420.1| PREDICTED: benzyl alcohol O-benzoyltransferase Vitis vinifera

Hinh 4.12. Cay phat sinh loai xay dung biang phan mém MEGA 5.2.2
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CHUONG 5

KET LUAN VA KIEN NGHI

5.1. Két luan
Tir két qua thu duoc chung t6i dua ra mot s6 két luan nhu sau:

- Thanh thao mét s6 thao tac co ban trong sinh hoc phan ti nhu: k¥ thuat lay
mau va bao quan mau, tach chiét DNA, dién di, ky thuat PCR, mot sé phuong phéap
giai trinh tu va hiéu chinh trinh tuy.

- Ditach va thu nhan duoc DNA tong s6 ciia 10 mau lan

- Nhan ban thanh cong mot phan doan gene AAT cua lan Vanda Tan Chay
Yan bang phuong phap PCR sir dung cip moéi VMPAAT-F/VMPAAT-R.

- Giai trinh ty hai chiéu thanh cong d6i voi mau Vanda Tan Chay Yan

- Phan tich cay phat sinh chung loai cho thay trinh tu gene di giai thuc su 12

gene AAT cua Vanda
5.2. Kién nghi

- Vi dé tai chi thyc hién trong thoi gian ngan nén chi giai thanh cong trinh tu cua
lan Vanda Tan Chay Yan. Néu cd thém thoi gian s& giai lai trinh tu cua lan Vanda Tan

Chay Yan dé c6 két qua tot hon va giai trinh tu ciia 9 mau lan con lai.

- Néu c6 thoi gian s& thu thap thém mau la cua nhiéu loai lan khac nhau dé

nghién ciu nhiéu hon vé doan gene tao huong o lan.

- Nén tach chiét DNA tir mau 14 ngay sau khi thu nhan duoc dé dam bao chat
luong DNA thu duoc 14 tét nhat.

- Can can than hon va han ché sai s6t trong céc thao tac thuc hién dé han ché toi

da viéc nhiém ban va Ian tap trong san pham thu dugc.

- Mé rong thém cac huéng nghién ctru khac vé tng dung gene c6 huwong cua lan
nhu: cdy ghép doan gene c6 hwong vao vi sinh vat, thuc hién nhan dong thu sinh khéi

dé phuc vu cho cong nghiép my pham, céng nghiép ché tao mui hwong nhén tao...
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