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TOM TAT KHOA LUAN

Ho Biru Thong, Pai hoc Nong Lam Tp. H6 Chi Minh. Thang 8 / 2007. “Xay dyng
qui trinh PCR phat hién nAm Ustilago scitaminea gay bénh than trén mia.” dé tai duoc
thyc hién tir thang 5 dén thang 8 nam 2007 tai Trung tam Phan tich Thi nghiém Ho4 Sinh
thudc Vién Nghién ciru Cong nghé Sinh hoc va Cong nghé Moéi truong, Truong Pai hoc
Néng Lam Thanh phé H6 Chi Minh.

Giao vién hwéng din: PGS. TS. Bui Cach Tuyén.
Noi dung nghién ciru
% Nudi ciy, phan lap, tach don bao tir va nhan sinh khéi nadm Ustilago
scitaminea.
< Xay dung qui trinh PCR phét hién truc tiép DNA soi nam Ustilago scitaminea.
Két qua dat duoe

% Phan lap, tach don bao tir va nhan sinh khéi 11 dong nim Ustilago scitaminea

tir 11 giébng mia khac nhau & Binh Duong.

% Xay dyng duogc qui trinh PCR phu hop véi diéu kién phong thi nghiém dé phat

hién ndm Ustilago scitaminea.



SUMMARY

Ho Buu Thong studying at Nong Lam University and finishing the thesis on 8", 2007.
The thesis entitled “Establishing a protocol PCR to detect Ustilago scitaminea causing
sugarcane smut”. This research was conducted from 5", 2007 to 8" 2007 at the

laboratory of biotechnology and chemistry of Nong Lam University.
Board of scientific instruction: Prof.Dr. BUI CACH TUYEN

The content of research:

+¢ Culturing, isolating, demorphisming the spore and multiplying the living mass

of Ustilago scitaminea.

+¢ Establishing a protocol PCR to detect Ustilago scitaminea.

The results obtained from this study:

¢+ Culturing, isolating, demorphisming the spore and multiplying the living mass

of 11 Ustilago scitaminea clonies.

+» A protocol PCR for detecting Ustilago scitaminea was established.
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bp - base pair

BLAST : Basic Local Alignment Search Tool
ctv . cong tac vién

dNTP : deoxyribonucleotide — 5 — triphosphate
EDTA : Ethylene Diamine Tetracetic Acid
ELISA : Enzyme Linked Immunosorbent Assay
Kb - kilo base

um > micro mol

uM : micro mol/lit

ng : nano gram

NST : nhiém séc thé

Nu : Nucleotide.

PCR : Polymerase Chain Reaction

PGA . Potato glucose agar

RAPD : Random Amplified Polymorphic DNA
RFLP : Restriction Fragment Length Polymorphism
SDS : Sodium dodecyl sulphate

TAE - tris acetic EDTA

Taq : Thermus aquaticus

TE . tris EDTA

m : melting temperature

Ul > unit international

uv : Ultraviolet
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Chuong 1
MO PAU
1.1. Co sé tién hanh va y nghia ciia nghién ciru

Hién nay cdy mia (Saccharum spp.) dang la mét trong nhiing loai cay cong nghiép
cho hiéu qua kinh té cao ¢ nudc ta cling nhu nhiéu nudc trén thé giéi nhu Cuba, An
bJ, Australia,.v.v... vi vay di¢n tich tréng mia cling nhu sy ra doi cua nhiéu giéng moi
khong ngimg gia ting trong nhitng nim gan day. Tuy nhién mia 1a cdy trong mot lan
nhung lai ¢6 kha ning cho thu hoach nhiéu vy, nén day ciing 1a mot trong nhiing dicu
kién thuan loi cho nhiéu loai sdu bénh gy hai ton tai va phat trién (Nguyén Huy U'éc,
1994). Hon nita khi co cdu gidong mia phong phti hon, thoi tiét khi hau c6 nhiéu bién
d6i ciing gop phan lam cho dich bénh da dang hon. Cac bénh quan trong anh hudng
dén nang sut mia hién nay c6 rat nhiéu, trong d6 phai ké dén bénh than (smut).

Bénh than do ndm Ustilago scitaminea gay ra, day 1a bénh rat phd bién va c6 anh
huong 16n d&én nganh san xuat mia dudng cua nhiéu nudc trén thé gidi. Do vay viée
phat hién bénh than trén cic gidng mia c6 vai tro rat quan trong, nham thong ké tinh
hinh nhiém bénh, nang cao hiéu qua chon loc giéng va kiém soat bénh.

Céc phuong phap phat hién Ustilago scitaminea nhu 13 nhuém mat mam, phat hién
bang phuong phap mién dich hoc,.v.v.. nhung d6 chinh x4c va do nhay chua cao. Do
vay, viéc irng dung cac k¥ thuat sinh hoc phan tur trong phat hién nhanh va chinh xac
bénh 12 mot yéu cdu can thiét, co y nghia rat quan trong, phuc vu cho cong tic chon
giong, kiém dinh gidng tir 46 dé ra cac khuyén cdo nham kiém soat va quan li bénh c6
hiéu qua.

Trudc tinh hinh trén, dugc sy huéng dan cua PGS. TS. Bui Cach Tuyén va su hd
trg tir Trung tam Nghién ciru va Phat trién Mia Pudng tinh Binh Duong, ching toi di
thue hién dé tai “Xay dung qui trinh PCR phat hién nAm Ustilago scitaminea gay
bénh than trén mia”. Dé tai dugc thyc hién trén 11 dong nam tir 11 gidng mia khac

nhau thudc tinh Binh Duong.



1.2. Muc dich nghién ciru

% Thu nhan khuan lac nAm Ustilago scitaminea dong nhat vé mit di truyén.

% Khuéch dai doan gen bE nam Ustilago scitaminea gay bénh than trén mia, tir 46

dé ra phuong phap chan doan sém bénh than bang k¥ thuat PCR.

1.3. Yéu cau

% Nhan dang dugc tri¢u chiing biéu hién cia bénh than trén mia.

% Nam viing k¥ thuat nudi cdy, tach don bao tr va nhan sinh khéi ndm Ustilago

scitaminea.
% Nam viing k¥ thuat PCR.

1.4. Gi6i han deé tai

% Thoi gian thuc hién dé tai co han vi vay khong thé thuc hién phan tng RFLP —

PCR d¢ xac dinh tinh da dang di truyén cua cac dong nam thu thap duoc.

% Chua giai trinh ty ving gene bE ctua nim d duoc khuéch dai.



Chuong 2
TONG QUAN TAI LIEU

2.1. So lwge vé cay mia
2.1.1. Lich sw phat hién

Cay mia (Saccharum spp.) da duoc biét tir rat lau (cach ddy khoang 2.300 nam),
khi quan d6i cia Alexander chinh phuc An D¢ vao nim 326 trudc Cong Nguyén ho di
thay duoc cay mia. CAy mia dén Persia vao thé ki tha 6 va nguoi A Rap di mang ciy
mia dén Ai Cap vao nim 641 sau Cong Nguyén trong qua trinh chinh phuc cac mién
dat ciia ho. Cdy mia ciing dugc md rong phan bd bang cach nay dén Syria, Cyprus,
Crete, va dén Tay Ban Nha vao khoang nhiing nim 714 sau cong nguyén. Vao nhiing
nim 1150 nganh cong nghiép mia duong ¢ Tay Ban Nha rat phat trién véi khoang
30.000 ha mia dugc trong. Vao khoang nim 1420 ngudi B6 Pao Nha di dua cdy mia
dén Madeira noi ma ching ngay lap tic lan rong sang cac quan dao Canary, Azores.
Nha may xt 1i mia hoat dong dau tién vao nam 1516 & nudc cong hoa Dominica. San
pham dudng duoc dua dén Cuba, Jamaica, Puerto Rico vao nhitng nam cubi cua thé ky

15 (Lé Song Dy, Nguyén Thi Qui Mui, 1997. Cdy mia).
2.1.2. Phan loai

Theo phan loai thuc vat cay mia thudc:
Nganh: Spermatophyta
L&p: Monocotyledoneae
Ho: Graminecae
Loai: Saccharum
Trong loai Saccharum c6 nam loai:
- Loai nhiét doi (Saccharum officinarum L.)
- Loai Trung Qudc (Saccharum sinence Roxb Emend. Jesw)

- Loai An Do (Saccharum barberi Jesw)
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- Loai hoang dai than nhé (Saccharum spontaneum L.)

- Loai hoang dai than to (Saccharum robustum Bround va Jesw)

Cay mia thudc ho Gramineae, giéng Saccharum (S) 1a hdn hop cia sau loai co luu

nam thudc gidng Saccharum L., trong d6 co hai loai hoang dai: S. spontaneum L. va S.

robustum (Brvaes va Jeswiet ex Grassl), va 4 loai cay trong & vuon: S. officinarum L.,

S. barberi Jeswiet, S. sinense Roxb., va S. edule Hassk . Bbn loai cay trong ¢ vuon co

su lai giong phtrc tap va ludn c6 thé giao phan chéo vdi nhau. Tat ca cac loai giong

mia thuong mai dugc trong hién nay déu la cac giong lai gitta cac loai nay véi nhau.

2.1.3. Nguén goc va phan bé

Cay mia duoc cho 13 ¢6 ngudn gbc tir ving nam Thai Binh Duong.

/7
0'0

S. spontaneum xuat hién trong quan thé hoang dai ¢ phia dong va nam Chau
Phi, tir sudt vung Trung Pong dén An D9, Trung Quéc, Triéu Tién va Malaysia,
va tir sudt ving Théai Binh Duong dén New Guinea.

Trung tam xuat x@r cua cay mia co thé 1a & mién nam An D6 noi da xuat hién
gidng S. robustum c6 sé lwong NST nho nhit doc theo bd song & New Guinea
va mot it & cac dao lién ké va di tré thanh cdy ban xu cua khu vyc nay.

S. officinarum con goi 1a “noble cane” gidng véi cac cdy mia ngudn gdc & New
Guinea. Loai mia nay chi phu hop véi ving nhiét d6i véi diéu kién dat dai va
khi hau thuan loi.

S. barberi c6 thé c6 ngudn goc & An P9.

S. sinense c6 xuat xtr mot phén & An D9, Indonesia, Trung Qubc, nam Trung
Quédc va Triéu Tién.

S. edule 1a loai khong thé san xuat mua mang nhu S. robustum va chi tim thay

duoc & New Guinea va cac dao ké can.

Cay mia hién tai la cay trong chinh tai nhi€u nudc vung nhié¢t doi. Vi do cao nhat

ma cay mia dugc trong 13 tai Natal, Argentina va tai cuc nam cia Australia (Phan Gia

Tan, 1990. Cay mia).



2.1.4. Nhan giong

Dé nhéin giéng mia ngudi ta thuong trdng bang than mia cit tir cAy mia chua
treong thanh cé thoi gian trong tir 6 - 8 thang tudi. Nhitng doan than duoc cho 1a tdt
nhat néu duoc 13y tir d6t thir ba tir duéi 1én cta cAy mia vi chdi & ddt nay con non va it
bi khé. Poan than c6 thé dugc tréng xién theo mot goc 45° hay cling co thé dat nim
ngang ludn 1én trén luéng. Udc tinh can 12.500 - 20.000 doan than dé trong hét 1
hecta. Mia 1 cdy tréng quanh nim véi thoi gian tir 3 - 6 nam trude khi dugce don bo va
trong lai. Vu dau tién duoc goi 12 mia to va thudng mét khoang 9 - 24 thang dé cay
truong thanh, né phu thudc vao ving dia 1y. Cac vu mia gdc mat khoang 1 nam dé
truong thanh va thuong thi sau khoang hai vu mia gbc 1a ngudi ta di thay bang céac

rudng mia méi, di€u nay phu thudc vao nang suat va sy cham suy tan cua giong.

2.1.5. San lwgng

Ning suét cao nhét ctia mia vé chi so calories trén don vi dién tich 13 10 tan duong
(sucrose) trén hecta & Barbardos. San lugng cao nhit dat duoc ¢ Hawaii 1a 22 tin
sucrose trén hecta, nhung gidng mia nay can dén 2 nim hay hon méi c6 thé dat dugc
trang thai thanh thuc ¢ khu vuc nay. San lugng mia da dugc cai thién va gia tang dang
ké trong subt 100 nam qua nho qué trinh cai tién giéng, dac biét 1a nho vao viéc su
dung phan bon, kiém soat dugc con tring va cac loai bénh, co gidi hoa déng rudng va

nha may, va vi¢c tao ra nhiéu gidong mdi cho nang suat cao.

2.1.6. Ché bién va sir dung

Trude khi san pham duong duoc 1am ra lan dau tién & An Do khoang 1.000 nim
truc Cong Nguyén, nhd vao viéc dun sdi dich chiét nuéc mia thi cdy mia ban dau
duoge trong chi nham muc dich 1am thyc phdm ma thoi. Ngay nay cdy mia dugc nhidu
nganh coéng nghiép sir dung va 1a mot trong nhing san pham duoc sir dung rong rii va
c6 gia tri ciia mdi quéc gia.

- Khoang 1 tin duong tho c6 thé thu duoc khi ché bién 8 - 9 tAn mia. Loai duong

thd mau nau nay c6 thé duge tinh ché thanh duong tring sach hon.

- Cay mia duoc st dung trong nhiéu muc dich khac hon nita chit khong riéng gi

vi€c san xuat ra duong:



% Mit dudng 1a san phidm phu trong qué trinh ché bién dudng, nd 1a chét ling
xubng khi khong con kha ning két tinh thanh duong. Gan 2,7 % mat dudng
hinh thanh khi chiét xuat 1 tin mia. Mat dudng duoc st dung cho nhidu muc
dich khac nhau: dung dé 1am phan bon cho dat trdng mia, dwgc vo tring va 1én
men dé tao ra nhiéu loai san phém khac nhau nhu con vo trung, rugu rum, hay
ethyl alcohol.

% San pham con lai sau qué trinh ép nudc mia d6 1a ba mia dugc dung nhu 1a
nguodn nhién lidu chinh cia cic nha may duong, né con dudc dung dé lam

gidy, bia cimg, bang va tuong bang gidy ép cing.

2.1.7. Vi tri kinh té ciia cay mia

Hién nay & nudc ta mia la nguyén liéu duy nhat dé ché bién ra duong, nén mia 13
mot cdy trdng quan trong trong co cdu cdy thuc pham. Puong 14 thirc dn lanh tinh dé
tiéu, giau nang luong. Mot can dudng cung cdp ning luong twong duong véi 0,5 kg
md, 50 - 60 kg rau qua. Pudng cung cdp 10 % nhu ciu ning luong cua cong dong.
Trén thé gi6i nang luong do duong cung cip bang 7 % ning luong do céc loai ngii coc

cung cap.

Puong c6 thi trudng tiéu thu 6n dinh do nhu cau vé duong trong nudc ngay cang
tang cao. Puong lai 1a mat hang ché bién bang cong nghé hién dai nén chat luong 6n
dinh, dé dang dat tiéu chuan quéc té, cho nén néu san xuét nhiu s& xuit khau ra bat cur
nudce nao trong khu vuc. Vi vay nén ngudi trong mia khong c6 gi lo ngai vé thi truong

tiéu thu.

Mia 14 cay x6a d6i giam nghéo cho nong dan trung du, mién nii, 1a cay c6 hiéu qua
kinh té cao. Do mia la cay hang nam, thich hop voi nhiéu loai dit, b r& bam siu nén
c6 kha nang chiu han kha, co thé tréng trén dat ddi va trung du mién nui. Vi mia cé
kha ning luu gdc t6i vy sau nén d& cong va gidng trong. Mia 1a cay c6 san lugng cao
(200 - 250 tin sinh khéi/lha/nim). Nho nhitng wu thé trén ma cdy mia tré thanh cay
lam giau cho nhiéu gia dinh, nhiéu khu vuc nhu Thanh Héa, Nghé An, Phu Yén, Binh
Pinh, Quang Ngai, ...



Mia 1a cay ning lwong cubi thé ky XX va vé sau. Do ngudn nhién liéu dia khai
ngay cang can kiét trong khi nhu cau niang luong trén thé gidi cang ting nén viéc tim
ra mot ngudn nguyén liéu thay thé cd y nghia rat quan trong. Ngudn ning luong tir
thue vat 1a huéng duoc nhiéu quan tAm vi ddy 1a ngudn ning luong tai tao dugc hang
nam khong bao gid can kiét. Trong d6, cAy mia dugc coi 1a cdy ning luong hang du
trong cac loai thuc vat co thé san xuét nang luong long. Tir mat tAn mia co thé san xuét
ra 35 - 50 lit cdn 96°, c6 thé dung lam nhién lidu cho dong co. O Brazil tir 1au ngudi ta

da san xuat con tir mia dé thay thé xang chay 0 t6 van tai.

Mia 1a cay kiém dung, ngoai duong, cellulose trong bi mia c6 thé lam gidy, lam gd
ép thay cho mot phan gd rimg. Mia 13 cay ngan ngay lai 1a cdy dic biét cao san nén rat

c6 nhi€u trién vong trong linh vuc nay.

Mia vé6i thanh phan hoa hoc rit phong phti nén ngay cang dugc nhiéu nganh cong
nghiép quan tam khai thac. Saccarose dugc nganh duong khai thac dé san xuat duong
trang. Cellulose dugc nganh gidy va nganh gd ép khai thic. Mat ri trong qua trinh 1én
men, chung cat va cic phuong phap hoa hoc khac c6 thé san xuat ra rugu céac loai, con

tinh khiét, acid lactic, acid nitric, acid glutamic, men thyuc phém,

2.1.8. San xuat protein tai td hop tir mia

Viéc st dung cay trong nhu mot nha may sinh hoc c6 ning suét cao doi hoi ca mot
hé thdng chuyén bién nap va kha ning san xuét, tich liiy & mirc d6 cao cc protein tai
t6 hop co gia tri kinh té cao. Wang va cong su (2001) di tao ra ciy mia chuyén gene
tao ra protein dugc li€u co gia tri cao la granulocyte macrophage-colony stimulating
factor (GM_CSF). Trén mot vai dong mia da tao ra t6i 0,03 % protein tong sd giong
GM-CSF. GM-CSF dugc san xuét tir mia c6 hoat tinh tu nhién duoc chi ra trong thu
nghiém su ting sinh té bao xwong ngudi. Dich trich tir mia kich thich sy phéan chia cta

té bao tiiy xuong.
2.1.9. Bénh trén cay mia

Theo théng ké & cac nudc trong mia hién nay thi co tat ca 126 bénh hai mia trén
thé gidi (Philippe Rott, 2000), trong d6 c6 73 bénh hai phé bién. Bénh hai duoc gy ra

boi1 8 nhém tac nhan chinh cho ¢ Bang 2.1.



Bénh do ndm gdy ra c6 s6 luong nhiéu nhat ciing nhu 14 gay thiét hai nhiéu nhit nhu

bénh ddm vong (Ring spot), bénh mdc swong (Downy mildew) va bénh than (Smut).

Bang 2.1: Thong ké nhém tc nhan giy bénh va sb lugng bénh xay ra trén cdy mia.

Nhom tac nhian gay bénh S6 lwgng bénh giy ra
Bénh do virus 9
Bénh do phytoplasma 2
Bénh do vi khuan 9
Bénh do ndm 68
Tuyén trung va chua rd tic nhan 24
Thuc vat ban ky sinh 3
Dinh dudng, moi truong 9
Anh huéng cta thude trir co 2
Tong cong 126

(Nguon: Ha Pinh Tuan, 2004)
2.2. Bénh than
2.2.1. Ngudn gbc va phan bd

Bénh duogc ghi nhan dau tién vao nam 1877 tai Natal boi Mc Martin, bénh cling
duoc bao cao tai hiép hoi “Victoria Planters” Association vao nam 1982. Sau d6 bénh
dugc bao cdo & tit ca cac nude trén thé gigi. Bénh gay thanh dich rat nghiém trong tai
Cuba, Nhat va M. Tai An Do, bénh gay thiét hai tram trong cho mia vao nhiing nam
1942 - 1943, hon 66 % dién tich trong mia caa bang Bihar bi nhiém bénh. Céc giéng
bi nhiém ning 13 Co419, Co740, Co975... Trong hon 102 nuéc trong mia trén thé gioi
bi bénh than gay thiét hai, chi trir nude Uc va nhiing hai dao 1an can do ¢ khi hau kho

va nong la it bi nhiém bénh nay (Vi Triéu Man, 2003).

O nudce ta bénh than 1a mot trong nhitng bénh nguy hiém trén cay mia, can phai

c6 nhirng bién phap kip thoi dé han ché thiét hai do bénh gay ra.



2.2.2. Tri¢u chirng

Khi cdy mia bi ndim xam nhap, cay tr& nén coi coc, bién dang, mat kha niang tao
long, & géc d¢ nhiéu nhanh nho, cac mam méi ra hau hét déu nhiém bénh, than mia
nho bé lai, tir ngon dam lén mot roi than mau den cong xuéng, ¢6 khi roi dai ca mét.
Bén ngoai roi bao phu mot I6p mang day bao tir dang bot, dé bung ra, lan truyén theo
gié, nudc,...di rat xa (Hinh 2.1). Tinh chat nguy hiém cua bénh nay la mdi roi than

mang hang ngan bao tir nAm, trung binh mat roi than c6 khoang 5.000 triéu bao tir.

Hinh 2.1: Triéu chirng bénh than trén mia (Comstock va Lentini, 2006).
2.2.3. Tac nhan gay bénh

Bénh do nam Ustilago scitaminea Sydow, ho Ustilaginaceae, bo Ustilaginales, 16p
Hemibasidiomycetes. Co quan sinh san khong cé qua thé, soi nam phat trién trong toan
than cdy va c6 khi lan sang ca mam than ciy. Soi nam hoat dong manh trong cac té
bao non cua cay, chung phat trién giita cac té bao va co voi hut. Pén giai doan hinh
thanh co quan sinh san, ching tap trung lai thanh mot khéi chat & long than cubi cung.
Céc soi ndm ting budc phan cat theo chiéu ngang va chiéu doc tao thanh cac bao tur
hau (chlamydospore). Bao tir hau la giai doan bat budc trong chu ky phat trién cia
nim bénh. Bao tir hau c6 dang hinh tron, bé mit vo bao tir gon gai nho hoic nhin, mau
sac thay doi tir nau, nau vang, den, ching c6 duong kinh 6 — 11 um, trung binh 8,6 pm.
(Hinh 2.2).

Bao tir hdu nay mam trong diéu kién 4m va am, hinh thanh dam da bao thudng c6

3 - 4 té bao va mot s6 khong on dinh, cac bao tir dam dai 25*3 um sip xép thanh ting
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nhém 2 - 3 cai. Bao tir hau hinh thanh tir cac soi ndm hai nhan, phan chia té bao tao
thanh mot khoi bot den bao gdm toan bao tir nam. Khdi bao tir nay c6 kich thudc thay
d6i tir 15 - 50 cm va dai hon. Nhiét do thich hop cho su nay mam cua bao tir nAm tir
21 — 30 °C, t4i thiéu la 5 °C, tdi da la 40 °C. Tuy nhién & nhiét do 25 °C, nim sinh san
rat nhiéu bao tir, pH thich hop cho su sinh truong, phat trién cua nam 1a 6,5 (Nguyén
Vin Tuét, 2002).

Hinh 2.2: Bao tr nAm (Wada, 1999).

2.2.4. Pic diém phat sinh phat trién bénh
% Bénh thudng xam nhiém vao té bao non cia cay, & mam cdy va ¢ ca ngay lat cét
dau hom mia.

% Bénh lan truyén bang bao tur theo gié, nudec mua, nude tudi, bao tir bam bén
ngoai co thé con trung, qua dung cu cham séc, qua hom trong va qua dat.

< Bao tir c6 kha ning ton tai rat lau trong dat, khi gap diéu kién thuan loi la phat
trién gay hai va d& dang lay lan trong ty nhién.

< Mot sé gidng nhap noi nhidém bénh than ning la: F134 (Pai Loan), Co715 (An

D), NCO310 (Nam Phi), Viét dudong 77-9 (cua Trung Qudc lai tao), Rocl (Pai

Loan) (Tran Vin Soi, 2003).
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2.2.5. Thiét hai vé kinh té

Bénh c6 thé 1am giam ning suat dén trén 50 %, gdy thiét hai trong nhiéu nim va

ngay cang lan rong nhanh chong ra dién tich xung quanh (Ferreira va Comstock,

1989).

2.2.6. Bién phap phong trir

R/
0‘0

Chon giéng chéng bénh: F156, Ja60-5, MY55-14. Khong trong nhimng gidng

man cam v61 bénh trén nhitng chan dat c6 mang mam bénh.

X 1y hom gibng bang nude nong 54 — 60 °C trong 2 giv hodc dung dich
bordeaux 1 %, dung dich HgCl, 0,1 % trong 5 phut, dung dich formon 1 %, dé
kho rao va u kin trong 2 gio.

Bién phap canh tac: Vé sinh dong rudng, chuan bi dit ky trudc khi trong, giam
s6 1an dé gdc, ddi véi mia dé gbe can phai vé sinh, xir 1y loai trir mam bénh sau
khi thu hoach.

Trong qua trinh cham s6c mia, can kiém tra ddng rudng thuong xuyén, khi phat
hién cay bi nhiém bénh, can phai nho bo dem ddt hodc chon sau, khong dé cac
bao tir nam lay lan.

Ap dung luan canh dét trong mia véi ciy trong khac (chil yéu cay ho dau) dé
lam giam va loai trur mam bénh déng thoi cai thién do mau cho dat.

Phong trur tot sau duc than mia 1a bién phap hiru hiéu vi tu vét duc cua siu tao
diéu kién cho nim bénh xam nhap, phat trién.

Bién phép hoa hoc: c6 thé dung Score 250ND pha ¢ nong d6 0,1 - 0,15 % phun
phong trir bénh (Phan Gia Tan, 1990).

2.3. Cac phwong phap xac dinh bénh than

2.3.1. Dwa vao triéu chirng

Cay mia coi coc, bién dang, mit kha ning tao léng, & géc dé nhiéu nhanh nho, cac

mam méi ra hau hét déu nhidm bénh, than mia nho bé lai, tir ngon dam Ién Mot roi

than mau den cong xudng, c6 khi roi dai ca mét. Bén ngoai roi bao phi mot 16p mang
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day bao tir dang bot, d& bung ra, mdi roi than mang hang ngan bao tir ndm, trung binh

mot roi than c6 khoang 5.000 tri¢u bao ti.

2.3.2. Phuong phap chin doan bing cich nhuém mit mam va soi dwéi kinh hién

vi huynh quang (Shinha va ctv, 1982).

Nhudém mét mam véi thude nhuém Trypanblue (0,1 %) + Sodium hydroxide (6 %),
hoa theo ti 18 1:1. Hé soi nAm s& bt mau véi thude nhudém nén c¢6 mau xanh.
Cac bude tién hanh

v/ Got mong dan cho dén khi xuat hién dinh sinh truong.

v Bép nhe: Thu dugce dinh sinh trudng bo vao nude cat.

v/ Ngam dinh sinh truong trong thudc nhuom 3,5 gio.

v/ Rira qua nudc Cat,

v’ Chuyén qua dung dich con 80 % trong thoi gian 2 phut.

v’ Chuyén qua dng nghiém thuy tinh chia 1 ml Lactophenol, dun soi 2 phut.

v’ Soi & d6 phong dai 40 lan.

2.3.3. Phwong phap ELISA

Nguyén Iy ELISA

K§ thuat ELISA gdm ba thanh phan tham gia phan ung: Khang nguyén, khang thé va
co chit tao mau, gém hai budc:
- Phan tmg mién dich hoc: Su két hop khang nguyén — khang thé.
- Phan Gng héa hoc: Nho hoat tinh ctia enzyme dé giai phong oxi nguyén tir va
chinh oxi nguyén tir nay oxy hoa co chat tao mau. Co chét tao mau thay d6i mau
ching to sy c6 mit clia enzyme va ching minh sy két hop khang nguyén véi

khang thé.
2.3.4. Phwong phap PCR

Gi6i thiéu so lwge vé PCR

K§ thuat PCR 13 mot phuong phap in vitro dé tong hop DNA dua trén khuén 1a

mét trinh tu dich DNA ban dau, khuéch dai, nhan sb lugng ban sao cua khudn nay
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thanh hang triéu ban sao nho hoat dong cua enzyme polymerase va mot cdp primer
dac hiéu cho doan DNA nay. Hién nay, k¥ thuit nay dugc st dung rong rai dé phat
hién, tao ra cac dot bién gen, chan doan bénh, bién phap cat mam bénh trén nguoi, vat

nudi va thuc pham.

Phan tng PCR gdém nhiéu chu ky lap lai ndi tiép nhau. Mdi chu ky gom ba budc

nhu sau:

- Budc 1 (tach sgi don DNA, denaturation): & diéu kién nhiét d6 cao phan ta
DNA tir mach déi tach ra thanh dang mach don, thuong 1a 94 °C — 95 °C
trong vong 30 gidy — 4 pht.

- Budc 2 (budc lai, anealation): trong budc nay, & nhiét d6 nhé hon Tm (nhiét
d6 nong chay) cua cac primer cho phép cic moi bat cdp voi mach khuon.
Trong thuc nghiém nhiét d¢ nay dao dong trong khoang 40 °C — 70 °C tuy
thudc Tm ciia cac mdi sir dung va kéo dai tir 30 — 60 gidy tuy thudc vao

kich thudc san pham khuéch dai.

- Budc 3 (bude kéo dai, elongation): dudi tac dong cia DNA polymerase, cac
nucleotide 1an lugt gin vao mdi theo nguyén tic bd sung véi mach khuédn.

Mach méi dugc tao thanh tir mdi dwoc ndi dai. Nhiét d6 phan ung 1a 72 °C.

Trong phan tng PCR mét chu ky bao gom 3 budc trén s& duoc 1ap lai nhiéu lan,
lam gia ting sd luong san pham theo cap s6 nhan. Theo tinh toan sau 30 dén 40 chu
ky, su khuéch dai s& cho ra khoang 10° ban sao. Sau phan ung PCR, cac DNA san
pham dugc nhudm boi Ethidium Bromide va c6 thé quan sat thay thong qua viéc dién

di san pham PCR trong gel agarose va quan sat dudi tia UV (budc song 312 nm).
Ciéc yéu t6 anh hwéng dén két qua phan wng PCR
¢ DNA khuén

DNA khuon dung trong phan ttng PCR phai that tinh sach nhung dé6i khi ky
thuat nay ciing cho phép khuéch dai DNA thu nhan tryuc tiép tir dich chiét té bao ma
van cho két qua tt, thong thuong phuong phap nay duoc ap dung trong chian doan.

Luong DNA khudn dung trong phan tng PCR 1a mét lugng that nhd khoang 1 pg,
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ngoai ra, néu sir dung cac enzyme polymerase cho hiéu qua cao con c6 thé giam lugng
DNA khuén xudng con 100 ng. Néu luong DNA khuodn qua cao c6 thé tao ra nhimng
san pham phu khéng mong mudn hay con goi 1a duong tinh gia. Khuén DNA c6 thé
dugc thu nhén tir cac miu khong dugce bao quan tét, dd bi phan huy timg phin nhu
trong té bao mau lau ngay, tinh dich da kho, hoa thach, toc, mong tay cuia nguoi da

chét.
+Enzyme

Thong thuong DNA polymerase dung trong phan tmg PCR phadi 1a men chiu nhiét
cao. Enzyme thuong dugc sir dung hién nay 1a Taq polymerase tach chiét tir vi khuan
sudi nudc nong Thermus aquaticus.

Ngay nay, nhiéu loai men polymerase chiu nhiét khiac di duoc phat hién va dua ra
thi truong voi chirc nang hoan thién hon va chuyén biét hon. Nhu enzyme Tth
polymerase dugc tach tir Thermus thermophilus, enzyme nay hoat dong nhu mot
enzyme phién mi nguoc thong qua sy hinh thanh ¢cDNA trong diéu kién c6 RNA
khuon va ion Mg2+, Tth polymerase lai xtic tic phan Gmg khuéch dai DNA.

¢ Primer va nhiét do

Viéc thiét k€ va chon primer phai dap ting du cac yéu cau sau

» Trinh ty cua primer dugc chon sao cho khong c6 sy bat cdp bd sung gilra

D)

primer “xudi” va primer “ngugc”, khong cd nhiing cau triic “primer dimer” do
su bat cdp bo sung gitra cac thanh phan khiac nhau ctia mét primer.

*,

D)

» “Nhiét do nong chay” (Tm) cta primer xudi va primer ngugc khong dugc cach
biét qua xa. Thanh phan nucleotide cta cac primer phai can bang tranh lap di
1ap lai nhiéu lan.

% Cac primer phai dic trung cho trinh tu DNA can khuéch dai, khong tring véi
trinh tu 1ap lai trén gen.

% Trinh ty ndm giita hai primer xudi va nguoc khong qua 16n, phan tng PCR tbi

vu nhat cho nhing trinh ty nho hon 1 Kkb.
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¢ Cic thanh phan khac trong phan ing PCR

% Bbn loai nucleotide (ANTP) thudng dugc sit dung ¢ nong do 1a 200 uM/mdi
loai nucleotide. Néu néng d6 cao hon dé& dan dén sy khuéch dai san phém
dwong tinh gia hay tap nhidm. Su mat can bang trong thanh phan cac nucleotide

lai 1am ting cac 15i sao chép ctia polymerase.

< Nong do Mg2+ cling 13 mot nhan t6 anh huong dén qua trinh khuéch dai, nong
do MgCl;, cang cao cang lam giam d¢ dac hi¢u cua Tag DNA polymerase.
Nong d6 tdi wu cua ion nay khong tuan theo mot quy ludt chung, thong thuong

noéng do toi ru ndy phai dugc xéac dinh riéng cho ting phan tng.
¢S6 lwong chu ky phan vng

S6 lugng chu ky trong mot phan tng PCR thong thuong khong vuot qua 40 chu
ky. Do phan tng PCR dién tién qua hai giai doan, trong giai doan dau sb lugng ban
sao ting theo cap s6 nhén ti 18 voi lwong mau ban dau, sau dé hiéu qua khuéch dai
giam han vi nhitng nguyén nhéan sau: sy phan hiy va can kiét cac thanh phan cta phan
mg; su xuét hién nhitng san pham phu 1am ¢ ché phan tng khuéch dai; cac ban sao
vira duoc tong hop khong bit cip véi moi ma chung ty bat cip véi nhau. S chu ky

cho mot phan mg con phy thudc vao sb lugng ban mau ban dau.
¢ Thiét bi va dung cu cho phan ting

% Thiét bi cho phan img PCR nhu may PCR céan dap ting dugc yéu cau thay doi
nhiét do that nhanh va chinh x4c, tranh tdi da sy bdc hoi nude trong qua trinh

phan ung.

% Eppendorf dung cho phan ung PCR phai 12 mdt loai c6 vach mdng va c6 kha

nang truyén nhiét tot.
Cac wng dung ctia phwong phap PCR

Phuong phap PCR c6 nhiéu ing dung rong 16n ké ca trong linh vyc nghién ctru va

doi séng. Dudi day 1a mot sé tmg dung tiéu biéu cta phuong phap nay:
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Trong linh vyc cong nghé sinh hoc, ky thuat PCR dugc stir dung trong viéc 1ap ban
d6 gen, dong hoa gen, giai trinh ty DNA va phat hién gen. Trong doi song, k¥ thuat
PCR nhim tao ra mot lugng 16n ban sao DNA muyc tiéu trong dng nghiém tir mot

lwong khudén DNA rat nho.

Nguoi ta c6 thé 1y mot luong nho DNA khudn tir mot giot mau, mot soi toc va sir
dung k¥ thuat PCR dé tao ra hang triéu ban sao DNA mong muén nham phuc vu cho
cac khao sat trong phap y, trong diéu tra hodc tinh di truyén. Trong khi d6 véi mot
luong DNA nhé nhu vay thi khong thé st dung trong phap y hoic di truyén néu khong
st dung PCR. Do vay, uu diém cua cong cu PCR la kha nang khuéch dai chinh xac
mot trinh ty DNA mong mudn véi mot luong 16n. Hién nay, phuong phap PCR con
dugc sir dung trong phat hién céc virus, vi khuan gdy bénh cho ngudi va dong vat ciing

nhu viéc kiém nghiém vi sinh gy bénh trong thuc phdm, my pham, trong nudc.
Sir dung phwong phap PCR tong hep mau do cho cac thir nghiém S1 nuclease

Phuong phap S; nuclease dua trén su lai cta mau do DNA mach don véi RNA,
tiép theo hdn hop lai dugc xr 1y véi enzyme S; nuclease dé phan cat cic RNA mach
don khong bét cip véi mau do. Cubi cung phuong phap lai s& duoc phat hién bang
phuong phap phong xa do tu ghi hay do mat d§ quang. Thir nghiém S; nuclease c6 uu
diém 1a do nhay cao, cho két qua nhanh hon Northern blot. Cac mau do DNA cho
phuong phap nay duoc tong hop don gian bang phuong phap PCR.

Sir dung PCR dé sang loc

Sang lgc cac gen trong thw vién gen
Vi¢c phan 1ap mot dong tr thu vién bd gen hay cDNA duoc thuc hién béng phuong
phap lai dia va mang loc (plating and filter hybridization) lp lai nhiéu lan. Tuy nhién,
phuong phap nay khong chi ton thdi gian va nhan luc ma con khong chinh xac nhu
cho duong tinh gia trong lai mang loc. Cac van dé nay c6 thé khic phuc khi sir dung
PCR ¢ nhiing 1an sang loc dau tién trudc khi lai bing mang loc. Viéc sang loc bang

PCR c6 nhitng thuan lo1i sau:
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- Céc dong duong tinh dugc xac dinh dua vao cac vach co kich thudc chinh xac

trén gel, do d6 loai bé dwoc nhimg diém duong tinh gia cua lai bang mang loc.
- Tiét kiém thoi gian.
Sang loc chudt chuyén gen

Hién nay, viéc san xudt chudt chuyén gen bang phuong phép vi tiém truc tiép cac
DNA vao phéi chudt 1a mét k§ thut chuin danh cho phan tich phan tir va phat trién.
Phuong phap truyén théng dung sang loc chudt chuyén gen 1a Southern blot ding mau
do danh dau bat dic hiéu v6i cac DNA di tiém vao chudt. Tuy nhién phuwong phép nay
doi hoi lwong mau 16n, tinh sach (miu mo) va ton nhiéu thdi gian (it nhit 5 ngay).
Trong khi d6 phuong phap PCR cho két qua nhanh (vai gio) va chi can lugng mau it

do d6 it lam ton thwong chudt chuyén gen nhat 1 voi chudt non.
Sir dung PCR cho viéc thiét ké nhanh cac gene tong hop

Thong thuong cac gen cia té bao eukaryote biéu hién kém trong cac hé thong biéu
hién & vi khuan (prokaryote). Mot nguyén nhan gay ra sy biéu hién kém nay 1a do céac
codon trén b gen cua té bao eukaryote khong duoc “ua thich” ¢ té bao vi khuan. Do
d6 nguoi ta thiét ké mot gen tong hop duoc dung dé biéu hién protein cua eukaryote
ma ndé cd mang cac codon “ua thich” & vi sinh vat. Piéu nay duoc thuc hién nhanh
chong bang PCR hai budc (two - step PCR).Trong phuong phap nay, can biét trudc
trinh ty gen can tong hop, tong hop cac cip mdi cé trinh ty trong ing v6i gen cin tong
hop va c6 kha ning bat cip voi nhau trong khoang tir 20 nucleotide. Hai phan ting
PCR duoc thuc hién lién tiép, phan ung tha nhét tao ra DNA ban mau ding véi gen
téng hop ma sau d6 dugc khuéch dai trong phan tng thir hai. Phuong phép nay 1a mot

cong cu rat hiru ich cho viéc thao tac trén nucleottide acid va thiét ké cac gen tong hop.
Sir dung PCR trong viéc kiém nghiém

Hién nay, c6 nhiéu tmg dung ciia phan ing PCR trong cac bo kit thuong mai ding
dé phat hién dac hiéu cac chiung vi sinh vat gady bénh trong thuc phém, bénh phém

hodc nhiing loai kho nubi cay.
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Trong kiém nghiém bénh phim

Bang phan (mg PCR, c6 thé phat hién virus, vi khuan gay bénh cho ngudi va vat
nudi. Gen ddc trung cua virus hoac vi khuan gay bénh dugc khuéch dai, sau khi
khuéch dai dugc mot lugng 16n gen dac trung, kiém tra khuéch dai b.'?mg dién di trén
gel agarose, rut ra két qua c6 hodc khong ¢ nhiém virus hoic vi khuan giy bénh trén

mAau bénh phim can kiém tra.
Trong kiém nghiém thwc pham, m§y pham, nuwéc

Viéc phat hién vi sinh vat gay bénh trong thuc pham, my pham, nudc bang phuong
phap PCR ciling twong tu nhu viéc phat hién virus va vi sinh vat gay bénh trén bénh
pham. Nhung d6i khi can phai qua budc nudi cdy ting sinh chon loc vi sinh vét can
phat hién trudc khi tach chiét DNA dé thuc hién cho phan tng PCR. Sau khi nudi cay
ting sinh, tién hanh thu té bao vi sinh vat tir dich ting sinh dé tach chiét DNA lam
khuon cho phan tng PCR. Phuong phap nay rat don gian, dé thao tac, ¢ thé thyc hién
dugc nhitng vi sinh vat kho nuoi céy, it ton kém vé mat nhan sy, chi phi thép, do chinh

xac va do nhay cao va mot uu diém 16n nhat d6 1a cho két qua trong thoi gian ngan.

Pinh lwong biang phwong phap PCR

PCR thuong dugc st dung dé nghién ciru cac trinh tu (DNA hay RNA) co sb
lwong ban sao thap, khong thé dinh lwong bang cac phuong phéap lai phan tir cd dién.
Vé nguyén tic ngudi ta co thé xac dinh sd luong ban miu ban dau qua tinh toan dya
vao san pham cubi cing, sé chu ky da thyc hién, nhung trong thuc té ngudi ta chi c6
thé dinh lugng tuong dbi mot trinh tu dich, tirc so sanh ham lugng cua no trong nhiéu
ngudn khic nhau, vi du nhu khi muén so sanh mic d6 biéu hién cua gen THRP
(Thyroid Hormone Redeptor B) von 1a mot gen c6 biéu hién rat yéu trong cac loai mod
khac nhau. Trong thyc nghiém, nguoi ta tién hanh khuéch dai dong thoi trinh ty dich
va mot trinh tu d6i chiing cé néng do d3 biét. Trinh tuy dich va mot lugng xac dinh
trinh tw d6i ching dugc khuéch dai trong cing mot dng nghiém, tot nhat 1a véi cing
mot cip mdi. Piéu d6 c¢6 nghia 1a hai trinh tu phai c¢6 hai dau noi bét cip voi mdi
gidong nhau nhung phan trung tim cé do dai khac nhau (do sy gan thém vao hay cat bot

di mot doan trén trinh ty d6i ching). Nhu vay, sau phan ng, ngudi ta c6 thé phan biét
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hai trinh ty nay dwa vao kich thudc bang phwong phap dién di. Néu san phim khuéch
dai cua trinh tu ddi ching khéng thay ddi trong cic phan tng (chtng to hiéu qua
khuéch dai 1a nhu nhau trong tit ca cic phan ung) thi ngudi ta c6 thé so sanh ham
luong san phém cta trinh ty dich, tir d6 so sanh duoc sb luong ban mau ban dau. biéu
quan trong 13 s chu ky khuéch dai khong duoc vuot qua giai doan diu ctia phan tng
PCR khi ma s6 luong ban sao con ty 1€ thuan voi $6 luong mau ban dau.
M@t sé ing dung khac caa ki thuat PCR

O cac nudc phat trién, PCR da duogc sir dung rong rdi nhu céng cu chan doan trong
y hoc dé phat hién nhirng bénh di truyén, duoc su dung trong diéu tra toi pham dé xac
dinh nhiing nguo1 bi tinh nghi & cép do phan tur, dugc st dung trong xac dinh quan hé

huyét thong va 1a mot cong cy hiru hiéu trong viée giai trinh tu cac bd gen ngudi.
Nhirng han ché ciia phwong phap PCR

Do d6 nhay rat cao cia PCR dong thdi v6i thao tac don gian, nguoi ta c6 khuynh
hudng st dung phuwong phap nay dé giai quyét nhiéu van dé. Tuy nhién ta khong thé
quén rang phuong phap nay c6 nhiéu mat han ché va doi hoi su thin trong dic biét khi
tién hanh thi nghiém ciing nhu khi phén tich két qua. C6 thé ké ba van d& 16n khi sir
dung PCR:

¢ Trong thwe nghiém, kich thwéc ciia trinh tw can khuéch dai 1a giéi han dau
tién

Trir vai trudng hop rat ca biét, phuong phap PCR khong hoat dong duoc véi nhitng
doan DNA 16n hon 3 kb. Viéc str dung PCR d6i véi cac d dai dudi 1,5 kb cho két qua
t6t. Vi nhitng d6 dai 16n hon, diéu kién tdi wu cho phan tng phai duoc xac dinh qua

thuc nghiém.

¢ Sw ngoai nhiém 12 vin dé dit ra 16n nhit doi véi PCR, gin lién véi kha niing
khuéch dai bin sao ciia phwong phap nay

Van dé dit biét cap thiét trong nhitng ing dung vé chin doan, du phong vi hau qua
c6 thé rat nghiém trong. Ngudn ngoai nhiém 16n nhat thuong 1a cac san pham khuéch

dai cua nhirng 1an thao tac trudc. Nguoi ta da chirng minh dugc rang viéc mé nap cac

19



dng nghiém sau mdi 1an khuéch dai trong moét khoang khéng gian cua phong thi
nghiém s& khién cho céc phan tir da dugc khuéch dai thoat ra khoi 6ng nghiém bay lo
limg trong khong khi va bam vao tuong, ctra, thiét bi, dung cu, roi nhiém vao céc phan

mg tién hanh sau d6. C6 thé khic phuc van dé nay bang mot sb bién phap sau:

% Céc cong doan thao tac khac nhau nhu thiét 1ap phan tmg PCR va phan tich cac

san pham khuéch dai phai dugc tién hanh ¢ cac dia diém cach xa nhau.

% Dung cu dung dé thiét lip phan tng (micropipette) khong sir dung vao céac thao
tac khac. Pau tip sir dung voi micropipette phai ¢ 16p loc tranh sy nhiém dau

micropipette boi cac phan tir khuéch dai khi hut dung dich phan tng.
+ Dung tia tir ngoai dé loai bo cac phan tir con lai tir cac lan khuéch dai trude.

% Tat ca moi thanh phan cua phan tng déu duoc chia thanh nhiing luong nhd, tinh

toan sao cho da 1,2 1an thao tac.

% Ngoai ra, cac hang san xuét con tung ra thi truong nhiéu hé théng cho phép loai
bo hoan toan sy ngoai nhiém. Vi du hang Perkin-Elemer-Cetus dé xuit st dung
dUTP thay vi dTTP; viéc thay thé nay khong anh huong dén phan Gng. Trudc
mdi lan phan tng ké tiép, nguoi ta cho thém vao dung dich phan tng
uracylglycosylase; enzyme s& phan huy tit ca cac DNA c6 mang dUTP nhiém
tir 1an trude. Pong thoi enzyme s& bi phan huy béi nhiét ngay tir 1an bién tinh

dau tién. Bat loi cta hé thdng nay 1a gia thanh cao.
¢ Cac sai sot gay ra do Tag polymerase

Su sao chép boi Taq polymerase cho ty 1¢ sai kha cao (ctr 10.000 nucleotide thi
enzyme gan sai 1 nucleotide (HO Huynh Thuy Duwong, 1998)). Pic tinh nay khong
nghiém trong néu ta chi can xem xét kich thuéc hay sy c6 mit ciia mot san pham
khuéch dai, nhung cé ¥ nghia 16n néu can xac dinh chinh xac trinh ty nucleotide cua
DNA. Ta khong thé loai bé hoan toan cac sai st ndy ma chi c6 thé giam bot; vi du
nhu dam bao sy can bang nong do cac nucleotide trong phan tng, xac dinh trinh ty cta
nhiéu san pham khuéch dai tir nhiéu thao tac riéng biét, so sanh trude khi di dén trinh

tu chinh thirc (H6 Huynh Thuly Duong, 1998).
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2.4. Tinh hinh nghién ctru bénh than

2.4.1. Trén thé gi6i:

Tao tinh khang ctia mia bing cach nhiém vé&i Ustilago scitaminea (Burner;
Grisham va Legendre, 1993).

Bién phap quan ly su xam nhap bénh than vao Australia (Croft va Braithwaite,
2006).

Bénh than trén mia (Comstock va Lentini, 2006).
Pénh gia tinh man cam bénh than trong ong nghiém (Singh va ctv., 2005).

Tinh da dang di truyén cua Ustilago scitaminea ¢ luc dia Trung Qudc (Xu; Que
va ctv., 2004).

Phuong phap chan dodn bénh than (Mufiiz; Martinez va ctv., 2004).

Sy bién dbi di truyén cua Ustilago scitaminea (Braithwaite; Bakkeren va ctv.,
2004).

Khéng ché bénh than & Nigeria bang thudc diét ndm (Wada, 2003).
Loai mdi cuia bénh than & Maui (Schenck, 2003).

Giam niang suat & nhitng giéng c6 tinh khang bénh than khac nhau (Kumar;
Misra va ctv., 2003).

Budc dau nghién ctru tic dong cua chat diéu hoa sinh truong trén mia nhiém
bénh than (Péros, 2002).

Xac dinh sdm su nhiém bénh than bang k¥ thuat ELISA (Naik; Jayaraj, 2002).
Hinh thai va dic tinh ciia cic gibng mia man cam va khang véi bénh than (Da

Gloria, 2000).

Panh gia 5 thudc diét nAm khac nhau trong viéc khong ché bénh than ¢ Iran
(Sharififar va Kazemi, 1999).

Nhuém mo, mot phuong phap hiéu qua dé chan doan bénh than (Nallathambi;
Padmanaban va ctv., 1998).
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Tac dong cia bénh than 1én ning suit mia (Natarajan va Kalaimani, 1996).

Cau truc, hinh thai cua mat mam véi mirc d0 khang khac nhau doi véi bénh

than (Da Gloria; Albernas, 1995).

banh gid mot vai thude di€t nam moi trong viéc khong ché bénh than

(Olufolaji, 1993).

Khéng ché bénh than bing phuong phap vat Iy va hod hoc (Vala; Joshi va ctv.,
1992).

Tac dong cia nudc noéng va thudc diét nam trong khong ché bénh than

(Elrasoul; Mohamed va ctv., 1991).
Co ché khang bénh than ¢ mia (Padmanaban; Alexander, 1988).

Bénh than, so sanh su nhiém ty nhién va nhiém nhan tao (Comstock; Wu va

ctv., 1987).
Sy phét tan bao tir ciia nam Ustilago scitaminea (Sreeramulu va Vittal, 1972).

Theo Wada (2003), cac thubc sau day cé tac dung chdng lai ndm Ustilago
scitaminea: Mancozeb, carbendazim + maneb, metalaxyl + carboxin +
furathiocarb, pyroquilon, benomyl va chlorothalonil. Tuy nhién kiém soat tot
nhat 1an luot 13 pyroquilon, carbendazim + maneb, metalaxyl + carboxin +

furathiocarb.

Theo Shingte va More (1982), Kiém soat bénh than v&i hdn hop thudc diét nam
Bavistin va Bayleton. Dung nudc nong 50 °C + 0,1 % Bavistin [carbendazim]
hodc + 0,1 % Bayleton [triadimefon] ngdm trong 2 gio giup khdng ché 100 %
bénh than va két qua 1a ning suat mia tang 24,627 tan/ha. Khi chi ding véi

nude néng thi nang suét chi 11 tin/ha.

Theo Schenck (2003), xuat hién noi gay bénh than méi ¢ Hawaii, giéng mia
H78-7750 1a gidng khang va chua bao gid nhiém véi bénh than. Tuy nhién,
nam 2001 nhiéu canh dong mia & Hawaii di xuat hién bénh than trén gidng

nay, giong nay nhi€ém voi noi méi nhung van con khang véi ndi nam than cii.
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Ustilago scitaminea sin sang lai giita cac noi, ngay ca giita cac loai dé tao nén
noi méi. Tinh man cam cua cac gidng mia & Hawaii d6i voi noi méi (Bang 2.2).

Bang 2.2: Ti 1€ nhiém bénh than cua cac giong mia & Hawaii do1 voi noi moi.

Gidng mia , % nhicm
Mia goc Mia to

H65-7052 15,9 7,7
H77-4643 7,7 7,7
H78-3567 0 0
H78-4153 7,1 7,1
H78-7750 9,0 27,3
H83-7061 33,3 16,7
H87-4319 0 0
H87-5794 0 0
H88-2953 27,3 27,3
H90-7492 0 0

2.4.2. Trong nudc

Theo nghién ciru ctia Ha Pinh Tuan (2004), thi ti 16 nhiém bénh than phat sinh va
phat trién ting theo cic giai doan sinh truong cia cdy mia. Mot s6 giéng ngoai san
xuat biéu hién triéu ching véi ti 1& bui bi bénh kha cao nhu gidng ROC16 (11,38 %),
F156 (2,93 %). Dic biét gibng ROC10 khong xuat hién triéu chimg ngoai dong nhung
qua kiém tra xuat hién 4,0 % mAau c6 tac nhan giy bénh tiém an bén trong mat mam.
Ning suat trén cac giébng chung bénh than thip hon d6i chimg tir 1,8 — 30,19 %, su
khéc biét vé nang suét 1a do cac giéng ching bénh than c6 mat d cay hiru hi¢u thép
hon d6i chimg mac du duong kinh than va trong luong cay khong khac biét.

So sanh hiéu qua mot sé bién phap xir Iy hom giéng phong trir bénh than hai mia
(Db Ngoc Diép va ctv., 2000).
Danh gia kha ning khang bénh than trén mot sé giéng mia c6 trién vong (Nguyén
Vian Hoan, 1999).
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Chuong 3

VAT LIEU VA PHUONG PHAP NGHIEN CUU

3.1. N¢i dung nghién ciru

Dé tai thuc hién gém c6 2 ndi dung chinh:

% Nubi cdy, phan 1ap, tach don bao tir va nhan sinh khdi nam Ustilago scitaminea.

% Xay dung qui trinh PCR phat hién truc tiép DNA s¢i ndm Ustilago scitaminea
gay bénh than trén mia.

3.2. Thoi gian va dia diém nghién ciru

% Dé tai dugc thyuc hién tir thang 05 dén thang 08 nam 2007.

% Pia diém thyc hién: Trung tdm Phan tich Thi nghiém Ho4 Sinh thudc Vién
Nghién ctru Cong ngh¢ Sinh hoc va Cong nghé¢ Moi truong, Truong Pai hoc
Néng Lam Thanh phé H6 Chi Minh.

3.3. Vit liéu nghién ctru
11 dong ndm Ustilago scitaminea thu thap duoc tir 11 giébng mia khac nhau & tinh

Binh Duong, d6 1a cac gidng: Comus, F156, H39 — 3633, Ja60 — 5, K84 — 200, My55
— 14, VD86 — 368, R570, ROC10, ROC16, VN84 — 4137.

3.4. Phwong phap tién hanh

3.4.1. Phuwong phap liy mau

Dung kéo cat cac roi than tir mia bénh cho vao bich nhua vé tring, ghi tén giong
mia 1én bich, roi dit vao thung Xép gilr lanh, dem vé trit & Trung tam Phan tich Thi
nghiém Hoa Sinh thudc Vién Nghién ciu Cong nghé Sinh hoc va Céng nghé Moi
truong, Trudng Pai hoc Néng Lam Thanh phé Hd Chi Minh.
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3.4.2. Phwong phap phan 13p

Dung cu: Binh tam gi4c, dia petri, que cdy, dén con, kep, cin, dng dong, gidy thim,

ndi hip, tu 1, ti sdy, but 16ng, may do pH...
Ho4 chat: Moi truong PGA c6 bd sung (PGA*) (Bang 3.1).

Bang 3.1: Thanh phan méi trudng PGA*,

Thanh phan Moi truong PGA*
Khoai tay 2009
Glucose 209
CaCO; 39
Streptomycin sulfate 059

Agar 209

Nudc cat Vira du 1 lit

Cach pha méi truong PGA™:

Khoai tay da duogc got vo rua sach, can da 200 g, thai nhé, thém 500 ml nudc cat
dun s6i trong 20 phut, loc 1ay nudc trong cho vao binh tam giac, thém 20 g agar, 3 ¢
CaCO; bd sung nudc cat cho du 1 lit, chuan pH 7,2, dem héap khtr tring o 121 °cl 15
pht, @& nhiét d6 ha xubng khoang 60 °C cho vao 0,5 g Streptomycin sulfate lic nhe

déu, sau d6 phan vao mdi dia pertri vo trang 15 ml moi trudng.

Phwong phap phén ldp: Lay bao tir nAm tlr cac roi than, rira ching 3 1an trong
nudc vo trung chtra 500 ppm streptomycin sulfate, cho bao tir vao nudce vo trung, dung
que cy lay bao tir, cdy ria 1én dia méi truong PGA*, dem u & nhiét do 28 °C trong thoi
gian 24 gio, sau d6 ciy khuan lac sang méi trudng méi va tiép tuc cdy truyén dén khi

thu dugc gibng niAm thuan ching.
3.4.3. Phuwong phap tach don bao tir

Dung cu: kim mili mac, dén con, pipette, lame, kinh hién vi, ta 0, gidy tham, but
16ng, may do pH...
Sau khi phéan 1ap duoc dong nam Ustilago scitaminea thuan chung, ta tién hanh tach

don bao tir. Quy trinh tach don bao tir dugc thuc hién nhu sau:
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R/
0’0

Dung kim miii méc cao nhe trén bé mat khuén lac ciia nim.

Cho bao tir tir kim miii mac vao cbc chira nude cat khir tring.

Hut 0,5 ml dung dich bao tir nho 1én lame €6 trai mét 16p mong agar.

U ¢ nhiét do phong 12 gio.

Tién hanh quan sat trén kinh hién vi, tim nhitng bao tir ndo ndy mam riéng 1é va
moc tach riéng 16. Danh diu, sau d6 tién hanh cét ving danh déu, cdy vao dia

petri chira moi1 truong PGA*.

Pem U ¢ nhiét d6 phong 3 ngdy, dé bao tir moc thanh khuan lac.

3.4.4. Phwong phap nhén sinh khoi nim

Dung cu: kim miii mac, noi hap, binh tam giac, may lac, vai loc, dén con, ti lanh

-20°c.

Héa chit: chuin bi moi truong PGA* 1ong, cach pha giong v6i moi trudng PGA*

nhung khong bo agar.

Sau khi thu duoc khuan lac ta tién hanh nhan sinh khéi trong moi truong PGA*

16ng, nhan sinh khéi nAm bang cach lic trén may lic (160 vong/phut, & 28 °C). Sau 4

ngay, tién hanh thu sinh khéi sgi nam bang cach loc trén vai loc tiét tring. Sau d6 1am

kho sinh khéi, giit & nhiét do -20 °C.

3.4.5. Phwong phap ly trich DNA tong s6 ciia nAm Ustilago scitaminea

Cic dung cu va thiét bi dung dé ly trich DNA

>
>
>
>
>
>
>
>
>
>

Epffendorf 1,5 ml.
Micropipette céc loai.
Bon U nhiét (water bath).
May vortex.
May ly tam lanh.
Tu4°Cva-20°C
Cbi va chay dé nghién mau
Dau tip cac loai
Gidy bac
Gang tay
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Cic hoa chit duoc sir dung dé ly trich DNA

Nito long.

Lysis buffer: 50 mM Tris-HCI, pH 7,2, 50 mM EDTA, 3 % SDS, 1 %

B_mercaptoethanol.

Hon hop: phenol : chloroform : isoamyl alcohol (25 : 24 : 1).
Hon hop: chloroform : isoamyl alcohol (24 : 1).

Isopropanol 100 %.

Ethanol 70 %.

TE 1X: 10 mM Tris-HCI, 1 mM EDTA, pH 8.0.

Phwong phip ly trich: DNA nim duoc ly trich theo phuong phéap cua Lee va Taylor
(1990).

Quy trinh cu thé:

R/
0’0

Lay 1 g soi nAm kho kiét nghién trong nito 1ong.

Chuyén bot nghién vao eppendorf 1,5 ml.

Thém 400 ul lysis buffer, tron déu. Néu hdn hop qua dic thi cho thém lysis
buffer. U ¢ 65 °C trong 1gio. Di chuyén eppendorf ra khoi bon én nhiét.
Thém 300 ul phenol : chlorophorm : isoamyl alcohol (25 : 24 : 1) lic nhe.
Ly tam 14.000 vong trong 1 phut ¢ nhi¢t do 28 °c.

Chuyén dich néi (khoang 500 pl) vao eppendorf moi.

Thém vao 300 ul chloroform : isoamyl alcohol (24 : 1) lic nhe.

Ly tam 14.000 vong trong 1 phut & nhiét d6 28 °C.

Chuyén dich néi (khoang 300 pl) vao eppendorf mai.

Két tia DNA bang cach thém vao mot phan hai thé tich isopropanol, tron nhe.
Ly tam 14.000 vong trong 1 phiit & 4 °C.

Loai bo dich 1ong. Dung ethanol 70 % rira sach nhiéu lan.

Lam khoé DNA, hoa tan trong 50 pl dung dich TE 1X va ton trit & -20 °C.
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Kiém tra chit lwong DNA: Yéu cau DNA duoc tach chiét co chét luong tdt (twong

d6i sach va khong bi gdy nhiéu).

Pinh tinh DNA bang phwong phéap dién di. Phuong phap nay cho phép ta danh gia
chét luong DNA (c6 bi gdy nhiéu hay khong, c6 tap khong,.v.v.).Tuy nhién khéng cho
biét néng do ctia DNA thu dugc hay do sach cia dung dich DNA mdt cach chinh xac.

Qua trinh dién di kiém tra chat luong duoc thyc hién nhu sau:
% Chuan bi gel agrose 0,8 %.
< Dung 4 ul mau DNA tron déu véi 2 pl loading dye, cho vao giéng gel.
% Dién di ¢ hiéu dién thé 100 V, cuong do dong dién 400 mA, trong 20 phut.
¢ Nhudm Ethidium Bromide 15 phut. Chup anh.
% Dua trén bang hinh DNA danh gia chét luong.
% Pha dung dich DNA bang TE.
Dinh lyong DNA bang quang phd ké:
% Phuong phap nay cho phép udc lugng twong d6i chinh xac lwong DNA ciing
nhu chat luong DNA ¢6 trong mau két qua thu duoc.
+ Ham lugng DNA dugc tinh theo cong thirc:
DNA (ng/ul) = [(62,9 * OD,g0nm) — (36 * OD2gonm)] * PO pha loang
Go6m hai budc:
% Xay dung duong chuan: Dung dung dich TE 1X dé tao dudng chuan.
% Pha lodng dung dich DNA dén ndng d6 thich hop dé do (thudng pha lodng 100
1an) v6i dung dich TE 1X: Hut 10 pl dung dich DNA hoa tan v&i 990 ul TE 1X.
Cho vao Curvette. Tién hanh do OD.

DNA sau khi tach chiét va kiém tra dinh tinh, dinh lwong s& duoc bao quan & -20 °C.

3.4.6. Tinh sach san pham ly trich

San pham DNA tong s6 dugc ly trich c6 nhiéu tap do nhiéu nguyén nhan nhu protein
khir khong hét, RNA tap nhiém, DNA bi gdy.v.v., s& duogc tinh sach trudc khi dem
phan tng PCR. Quy trinh tinh sach san phdm DNA tong s6 dugc thuc hién nhu sau:

28



Buéc 1: Pha loing mau ly trich, 100 ul DNA mau véi 200 ul TE 1X.

Buéc 2: Cho vao eppendorf chita mau 200 pl phenol : chloroform : isoamyl
alcohol (25 : 24 : 1) lic nhe.

Budc 3: Pem ly tim hdn hop ¢ 12.000 vong, trong thoi gian 1 phat. Tién hanh hut
dich ndi cho vao eppendorf khac. Budc 2 va 3 duoc thuc hién lai mot 14n nita.
Budc 4: Cho vao eppendorf chita dich n6i 600 pl ethanol 100 % va 20 pl sodium
acetate 1 & -20 °C, trong 20 phut.

Buéc 5: Ly tim hon hgp ¢ 13.500 vong, trong thoi gian 1 phut.

Budc 6: Loai bo dich ndi. Dung ethanol 70 % rua sach nhiéu 1an. Lam kho DNA,
hoa tan trong 50 pl dung dich TE 1X va tdn trit & -20 °C.

3.4.7. Phuwong phap PCR phat hi¢n nim Ustilago scitaminea
Dung cu thi nghiém:
- Eppendorf céac loai.
— Micropippette va dau tip cac loai.
- May luan nhiét
Héa chat thi nghiém:
PCR phat hién dya vao cip moi va quy trinh ciia Albert va Schenck (1996), gom
cac thanh phan phan tmg va chu ky nhiét cho ¢ Bang 3.2.
Cip moi duoc sir dung la:
bE4: (5>- CGC TCT GGT TCATCA ACG -3°)
bE8: (5= TGC TGT CGATGG AAGGTG T -37)

> San pham PCR sau phan tng dugc dién di trén gel agarose 1 %, trong dung dich
dém TAE 1X, hiéu dién thé 1490 V, cuong do dong dién la 250 mA, trong 20 phut.

> Chi tiéu danh gia: Sy xuat hién bang DNA khuéch dai chuyén biét ving gene bE

ctia nAm Ustilago scitaminea trén gel dién di c6 kich thudc 1a 442 bp.
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Bang 3.2: Thanh phan céc chat trong phan tmg PCR va chu ky nhiét

Nong do Nong d6 Thé tich/

Hoa chat dhu cudi phan mg (ul) Chu ky nhiét

Buffer 5X 1X 10

MgCl, 25mM  25mM 5 Khéi dong: 94°C — 3 phiit.
dNTPs 10 mM 0,2 mM 1

Primer F 10 pmol/ul 1 pmol/pl 5 94°C — 30 gidy

Primer R 10 pmol/ul 1 pmol/pl 5 52°C — 30 gidy | 30 chu ky

72°C — 30 giay

Taq DNA
polymerase 5 U/ul 25U 0,5 Két thic: 72°C — 3 phut.
DNA mau 20ng 1
H,0 22,5
Tong thé tich 50 pl

Pién di va doc két qua PCR trén gel agarose
Céac hoa chat dugc sir dung dé dién di va doc két qua:
- Agarose
- TAE 0,5X
- Loading dye 6X
- Ethidium bromide
Céc dung cu va thiét bi duoc sir dung dé dién di va doc két qua:
- Can ki thugt 4 s6
- Lo viba
- Khay d6 gel
- Bon va may dién di
- Gidy parafin
- May chup hinh gel
- Ong dong
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Phuong phap d6 gel agarose dién di:

Budc 1: Chuan bi gel agarose 1 % (Cho 0,125 g agarose vao 12,5 ml dung dich
TAE 0,5X, dun s6i hdn hop trén khoang hai phit trong 10 viba).

r \ A ~ A ’ A 0 r A B A
Budc 2: Lam ngudi agarose da duoc nau chin dén 60 “C, sau d6 d6 vao khuon

da duoc dat luoc vao trudc.

Budc 3: Lay luoc ra, cho gel vao bon dién di.

Buéc 4: Hut 2 ul loading dye tron véi 4 pl mau.

Budc 5: Bom vao cac giéng mot cach can than 4 ul miu + dung dich dém.

Budc 6: Chay dién di ¢ ¢ hiéu dién thé 90 V/20 phit, cho dén khi thudc nhudém

cach dau tan cung cua gel la 1 cm.

Budc 7: Lay gel ra va ngdm vao dung dich ethidium bromide (0,5 pg/ml) trong
20 phut.

Budc 8: Rura nhe gel dudi voi nude chuyén dung.
Budc 9: Poc két qua dudi tia UV.

Budc 10: Chup ban gel dé luu lai két qua.
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Chuong 4
KET QUA VA THAO LUAN

4.1. Phan lap, tach don bao tir va nhan sinh khéi nam Ustilago scitaminea
4.1.1. Két qua phan lap

Sau khi thu dugc cac mau bénh tir 11 giéng mia khac nhau, ching t6i da tién hanh
phan 1ap ndm trén moi trudng PGA*, chon nhitng khuan lac ddc trung nhu mau nau
xam, hinh dang khuan lac Ia tap hop nhitng vong tron dong tim, ciy chuyén nhiéu lan.
Sau 5 ngay nudi cay thi chiing toi thay xuat hién nhimg vét nit tir tam khuan lac thang
ra ngoai (Hinh 4.1). Theo ching toi thi nhitng vét nit nay Ia do méi truong bi mat
nhidu nude do u & nhiét @6 30 °C lam cho mai trudng bi kho. Nhitng ngay diu su ting
truong vé dudng kinh cia khuan lac rat cham va sau 7 ngay nuéi cay thi khuan lac lan
ra hét duong kinh dia petri (Hinh 4.2).

Hinh 4.1: Khuén lac ndm Ustilago scitaminea sau 5 ngay nudi cAy.
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Hinh 4.2: Khuan lac nim Ustilago scitaminea sau 7 ngay nudi cay.

4.1.2. Két qua tach don bao tir

Pé chuan bi tot ngudn nam cho cac thi nghiém ké tiép, t6i da tién hanh tach don bao
tr v6i muc dich tao ra khuin lac dong nhat vé mit di truyén. Do bao tr clia ndm
Ustilago scitaminea c6 kich thuéc 16n nén c6 thé quan sat va tién hanh tach don bao tir
rat dé dang trén kinh hién vi quang hoc (Hinh 4.3 va Hinh 4.4).

Hinh 4.3: Bao tr nAm Ustilago scitaminea (Gupta, 2006).
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Hinh 4.4: Bao tir nam ndy mam trén moi trudng agar soi dudi kinh hién vi

O vat kinh x 40.

Két qua: Ching t6i di tach don bao tir dugce 11 dong nim Ustilago scitaminea tir 11

giong mia khac nhau (Bang 4.1).

Bang 4.1: Cac dong nim duoc tach don bao tir.

Dong nam dugc ma hoa

Tén cac gidng mia

Usl
Us2
Us3
Us4
Us5
Us6
Us7
Us8
Us9
Us10
Usll

Comus

F 156

H 39 - 3633
Ja60-5

K 84 — 200
My 55— 14
VD 86 — 368
R 570

ROC 10
ROC 16

VN 84 — 4137

4.1.3. Két qua nhan sinh khdi

Bao tur thu dugc sau khi tdch don bao tir s€ phat trién thanh khuan lac. Tién hanh

chuyén sinh khdi sgi nam tir dia petri sang binh tam giac dé ting nhanh sinh khéi. Cac



binh tam giac ndy chira mdi trudng PGA* 16ng va duoc lic & 160 vong/phit, & nhiét
d6 28 °C. Sau 4 ngay, khi sinh khéi da dat duoc lugng cin thiét ta tién hanh thu sinh
khéi (Hinh 4.5).

Hinh 4.5: Sinh khdi nim sau 4 ngay lic.

Tuy theo ddi tig ngdy trong qua trinh lac nhung do lac lién tuc nén rat khé phat
hién bi nhiém khuan trong khi lic. Bé dam bao khong bi nhiém khuén, trudc khi thu
sinh khéi ta tién hanh quan sat dich 1ong trén kinh hiéu vi quang hoc dé kiém tra su c6
mit ctia vi khuan (chi 1a phuong phap tuong d6i). Thong thudng, mau bi nhiém khuin

s& bi duc trong khi lac. Két qua nhan sinh khéi duoc thé hién & Bang 4.2.

Biang 4.2: Khoi luong sgi nim sau 4 ngay lac trong mdi truong PGA* 16ng.

Dong nim Nguon Khdi luong (g)
Usl Comus 3,24
Us2 F 156 2,86
Us3 H 39 — 3633 2,57
Us4 Ja60-5 3,31
Us5 K 84 —200 2,87
Us6 My 55 — 14 2,64
Us7 VD 86 — 368 2,14
Us8 R 570 3,02
Us9 ROC 10 2,43
Us10 ROC 16 2,53
Us1l VN 84 — 4137 2,65
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Nhan xét:
— Qua Bang 4.2 cho thay tat ca cac dong ndm thi nghiém déu c6 kha ning tao soi
nam trong mdi trudng PGA* 1ong.
— Dong nam Us4 cho sinh khéi cao nhat véi khéi luong 12 3,31 g.
— Dong ndm Us7 cho sinh khdi thap nhat v6i khdi lwong 13 2,14 g.
4.2. Két qua ly trich va tinh sach DNA sgi nim
4.2.1. Két qua ly trich

Céc dong nam Ustilago scitaminea sau khi nhan sinh khéi s& thu nhan soi ndm va
tién hanh li trich DNA téng s6. DNA cua soi nAm duoc i trich theo qui trinh cta Lee
va Taylor (1990). DNA tong sé dugc kiém tra chit lugng bang cach dién di trén gel
agarose 0,8 %.Két qua li trich DNA tong sé dugc thé hién ¢ Hinh 4.6.

W W e . DNA tong s6

Hinh 4.6: Két qua li trich DNA ctia 11 dong nam.

Ghi chu:
L1: Usl L4: Us4 L7: Us7 L10: Us10
L2: Us2 L5: Us5 L8: Us8 L11: Usll
L3: Us3 L6: Usb L9: Us9

Két qua ly trich cho thiy DNA tong sd khong tinh sach hoan toan. Ngoai DNA
tong sd con c6 thém nhitng doan DNA bi dirt giy, RNA va protein ma qué trinh ly
trich khong thé loai bé dugc.
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Nguyén nhan tao ra nhirng san pham tap 1a do
> Qua trinh nghién chua t6t hodc do hoa chat nhu phenol, chloroform.
> Thoi gian cho phenol dé pha huy 16p vo, 16p mang nhan, loai bo protein. Néu
nhu thoi gian qué dai s& gy nén su dut gdy DNA mét luong rat dang ké.
> Ly tam (toc do, thoi gian, thao tac):
- Ly tdm voi thoi gian ngin, tdc do thp thi sy phan 16p chua tét giita phan
dich chira DNA, 16p xac té bao, 16p phenol.
- Ly tam v&i thoi gian quéa dai thi phenol pha huy nhiéu DNA hon gy ra
nhiéu doan dut giy
- Ly tAm v6i tc do qua cao va thoi gian dai thi DNA s& bi gdy rat nhiéu.
4.2.2. Két qua tinh sach
Pé phan tng PCR duoc tdi wu thi san pham DNA li trich can phai twong ddi sach
céc tap chat. Khi DNA khuon con 1an protein, DNA gdy, hiéu qua cuia phan tmg PCR
giam ti 1€ thuan véi dd tinh sach cua DNA khuon (Khth Htru Thanh, 2003). Vi vay,
dé co DNA khuon t6t hon, ching t6i da tién hanh tinh sach DNA tong s6.
Két qua tinh sach duoc kiém tra bang cach dién di trén gel agarose 0,8 % (Hinh 4.7)

DNA téng s6
Hinh 4.7: DNA tong sb da tinh sach.
Ghi chu:
L1: Usl L4: Us4 L7: Us7 L10: Usl10
L2: Us2 L5: Us5 L8: Us8 L11: Usll
L3: Us3 L6: Us6 L9: Us9
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Sau khi tién hanh tinh sach, ching t6i da thu dugc DNA tong sé twong ddi tot,
lwong tap nhiém giam di rat nhiéu. DNA tong s thu duoc tir qui trinh tinh sach nay sé

dugc str dung dé 1am khuon cho phan tmg PCR.
Pha loing DNA tong sb

Khi dung dé khuéch dai ving myc tiéu tir DNA tng s6 bang phan ung PCR, luong
DNA duoc sir dung thuong khoang tir 10 — 100 ng cho mét phan Gmg. Néu lugng DNA
sir dung qua it thi s& khong du sé luong khuén DNA cho qua trinh tong hop. Két qua
13 san pham PCR rét it khong da s6 lugng mong mudn. Con néu sb lugng DNA khudn
qua nhiéu thi s& tao ra nhiéu san phiam phu khong mong mudn (Khuat Hiru Thanh,
2003). Nhung DNA tong s li trich duoc c6 ham luong rat 16n. Vi vay, trude khi thuc
hién phan tmg PCR, chiing t6i tién hanh pha lodng DNA gbc trong TE 1X.

Tuy vao luong DNA tong s6 ma cac mau dugc pha lodng theo cac ndng do khac nhau.
DNA khu6n mau sau khi pha loang dugc dién di kiém tra trén gel agarose 0,8 % va ghi
nhan hinh anh dién di théng qua may chup DNA bang phan mém Gel doc (Hinh 4.8).

DNA téng s6
Hinh 4.8: DNA tong s6 sau khi pha lodng.
Ghi chu:
L1: Usl L4: Usd L7: Us7 L10: Us10
L2: Us2 L5: Us5 L8: Us8 L11: Usll
L3: Us3 L6: Us6 L9: Us9
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4.3. Phat hién DNA cia Ustilago scitaminea bing ky thuat PCR

Str dung 2 primer bE4 va bE8 do Albert, H. H. va Schenck, S. (1996) thiét ké cho
ving gene bE cua ndm Ustilago scitaminea, san pham khuéch dai co kich thuéc
khoang 442 bp. Dung quy trinh nhiét va cap primer do Albert, H. H. va Schenck, S.
(1996) thiét ké, ching toi da khuéch dai duoc doan DNA c6 kich thude khoang 442 bp
(Hinh 4.9). .

l Ol | Tapl

San pham PCR

Tap2

Hinh 4.9: San pham PCR theo quy trinh cua Albert, H. H. va Schenck, S.

Tuy nhién, theo Hinh 4.9 thi lugng san phim tap 13 twong d6i 16n. San pham tap
nay c6 thé do nhiéu nguyén nhan:

Tap 1: La san pham PCR khéng dic hiéu, san pham nay cé kich thudce 16n hon san
phdm PCR can khuéch dai, nguyén nhan la do: primer, DNA mau, dNTPs, thoi gian
kéo dai chudi, hay Taqg DNA polymerase cho mot phan tng qua nhiéu. Pé giam san
pham tap nay ta c6 thé thay d6i mot hoic két hop mot vai yéu té sau:

% Giam thoi gian bat cap.

< Tang nhiét d6 bt cap.

% Giam thoi gian kéo dai.

+» Giam nhiét o kéo dai.

< Giam primer, giam DNA mau, giam Taq DNA polymerase.

Tap 2: C6 thé la do luong primer, Tag DNA polymerase, DNA mau cho mét phan
tng qua nhiéu. DNA mau bién tinh khong tot do thoi gian bién tinh ngan hoac nhiét do
bién tinh thap.

Chung t6i di tién hanh thay d6i mot vai yéu td trong phan tng PCR dé thu duoc san
phém dac hi¢u, khong co tap.
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Truong hop ting nhiét do bat cap khong thé dugc, vi nhiét d6 nong chay caa moi xudi
la 53,6 °C va mdi nguoc la 54,5 °C, con nhiét d6 bt cap theo chu ky nhiét 1a 52 °C.

Thay do6i dau tién: Chung toi giam luong DNA mau dua vao, két hop voi giam Tag
DNA polymerase (1,5 U/phan tng), giam primer (0,5 pmol/ul), cac thanh phan phan
g Khéac va chu ky nhiét khong doi, két qua 1a da giam bét tap (phan tap 1 khong con
ntra) (Hinh 4.10).

| ARt e -

F San pham PCR

_-—_J

Hinh 4.10: San pham PCR sau thay d6i dau tién.

Nhirng thay d6i sau: Ching t6i giam cac yéu t6 Taqg DNA polymerase, primer,
dNTPs, MgCl, thay dbi chu ky nhiét va cudi cung da thiét lap duge néng do cac hoa
chat va chu ky nhiét tbi wu dé khuéch dai dic hiéu san pham trén ving gene bE cua

nam Ustilago scitaminea (Bang 4.3).

Bang 4.3: Nong do cac yéu t6 trong phan tng PCR thay doi.

, £ A A 22 A N Nong d6 cudi
Hoéa chat Nong do dau Nong do cudi £ ¢

thay doi
MgCl, 25 mM 2,5 mM 2 mM
dNTPs 10 mM 0,2 mM 0,15 mM
Primer F 10 pmol/pl 1 pmol/ul 0,4 pmol/pl
Primer R 10 pmol/pl 1 pmol/ul 0,4 pmol/pl
Tag DNA
polymerase 5U/ul 25U 1U
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Chu ky nhiét thay doi:

Khéi dong: 94 °C — 5 phut.

94 °C — 45 giay

52 °C — 30 gidy \ 30 chu ky.

72 °C — 30 giay

Két thic: 72 °C — 3 phut.
Cubi cung chung t6i da thu duoc san pham PCR rat dic hiéu va khong con tap (Hinh
4.11).

—San pham PCR

Hinh 4.11: San pham PCR sau khi thay d6i ndng d6 hoa chat va chu ky nhiét.

Sau khi xay dung duoc quy trinh t6i wu, chiing toi tién hanh khuéch dai DNA cua
11 dong ndm da phan 1ap dugc. San pham duoc kiém tra bang cach dién di trén gel

agarose 1,2 %. Két qua cho thiy ¢ Hinh 4.12.

442 bp | 400 bp

Hinh 4.12: San pham PCR theo quy trinh méi.
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Ghi chu:

L1: Usl L4: Us4 L7: Us7 L10: Us10
L2: Us2 L5: Us5 L8: Us8 L11: Usll
L3: Us3 L6: Us6 L9: Us9 M: Ladder 100 bp

Nhu vy theo quy trinh méi thi vira tiét kiém duogc hoa chat, dic biét 1a Taq DNA
polymerase 1 héa chit dét tién, tir 2,5 U cho 1 phan Gmg giam xubng con 1 U cho 1
phan tng, lai cho san pham khuéch dai rat tét. Chung toi dd BLAST duogc trinh tu

khuéch dai trén co s dit liéu GenBank (phu luc 1).
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Chuong 5
KET LUAN VA PE NGHI

5.1. Két luén

Di phan 14p va tach don bao tir duoc 11 dong nam Ustilago scitaminea tir 11
giong mia khac nhau & Binh Duong.

Nam Ustilago scitaminea ting sinh khoi rat nhanh trén moi truong PGA* 16ng.
C6 thé ap dung cac quy trinh ly trich DNA tong s ndm dang phd bién trén thé
gidi dé tién hanh ly trich DNA tong sd cia nam Ustilago scitaminea.

Ap dung quy trinh tinh sach (muc 3.4.6) dé thu duoc DNA tong s clia nam sau
khi ly trich dugc t6t hon.

Qua nghién ctru ching t6i di xay dung dugc quy trinh PCR tuong ddi tbt, phu
hop véi diéu kién phong thi nghiém dé khuéch dai doan gen bE ciia nam Ustilago

scitaminea.

5.2. Pé nghi

o0

Xay dung qui trinh PCR dé phat hién tryc tiép nam Ustilago scitaminea xam
nhiém vao cy mia, tir d6 ¢ thé chan doan sém bénh than.

Cén c6 nhitng nghién ctru rong hon vé hinh thai, dic diém sinh 1y, sinh hoa cua
nam Ustilago scitaminea dé c6 thé danh gia chinh xac hon vé tinh trang nhiém
bénh cua cady mia tai Vi¢t Nam.

Nghién ctru sau hon bang cac sir dung cac phuong phap nhu RFLP, RAPD,
AFLP... dé danh gia muc do khac biét di truyén cua cac dong nam Ustilago
scitaminea tai Viét Nam.

Tién hanh giai trinh tu ving gene bE va so sanh dé danh gia chinh xac su khéc

biét trong bd gene ctia nam.
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¢ Tién hanh nghién ctru vé doc to cua nam d¢ c6 thé deé ra cac bién phap ngan ngira

va di€u tri bénh.
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PHU LUC

Phu luc 1: Trinh ty doan khuéch dai trén gene bE cia nim Ustilago scitaminea khi

dung cap moi bE4 va bES trén co s6 dit liéu GenBank.

LOCUS UsSuU61291 442 bp DNA linear PLN 23-JUL-
1996
DEFINITION Ustilago scitaminea b East mating-type gene, partial cds.
ACCESSION U6l1291
VERSION U61291.1 GI:1438940
KEYWORDS
SOURCE Sporisorium scitamineum
ORGANISM Sporisorium scitamineum
Eukaryota; Fungi; Basidiomycota; Ustilaginomycetes;
Ustilaginomycetidae; Ustilaginales; Ustilaginaceae;
Sporisorium.
REFERENCE 1 (bases 1 to 442)
AUTHORS Albert,H.H. and Schenck,S.
TITLE PCR amplification from a homolog of the bE mating-type gene as
a sensitive assay for the presence of Ustilago scitaminea DNA
JOURNAL Unpublished
REFERENCE 2 (bases 1 to 442)
AUTHORS Albert,H.H. and Schenck,S.
TITLE Direct Submission
JOURNAL Submitted (19-JUN-1996) USDA ARS, Hawaii Agriculture Research
Center, 99-193 Aiea Heights Dr., Aiea, HI 96701, USA
FEATURES Location/Qualifiers
source 1..442
/organism="Sporisorium scitamineum"
/mol type="genomic DNA"
/db xref="taxon:49012"
/note="plus mating-type"
gene 1..442
/gene="b East mating-type gene"
CDS <1..>442

/gene="b East mating-type gene"
/codon_start=2
/protein id="AAB04128.1"
/db xref="GI:1438941"

/translation="FINARRRSGWSNILREFARGDRSRMKVLMQAKMSSCGLSVPLHP

GCSTPIRSVDDILCDNLNRPLTAADKKGFEEEWSSMISWIRYGVKEKIGDWVYDLVAA
SKKPRKTGQARPVTTPVKRTPARKAATTQQOAKPGRAKQRXSATPS"

ORIGIN

61
121
181
241
301
361
421

gttcatcaac
cgatcgttca
tcectttgceac
cctcaatcga
gatcagctgg
tgcggcaagc
gcgcacacca
gagarcaagc

gcgcgccgcece
cgaatgaaag
ccgggctgcect
cctctcacag
atcagatatg
aagaagccgce
gcacgcaaag
gcgacacctt

gttccggcetg
ttctcatgceca
cgacgccaat
cagcagacaa
gcgtcaagga
ggaaaactgg
cagccacgac
cc
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gtccaacatt
agccaagatg
tcggagcgtg
gaaagggttc
aaagatcgga
tcaagcgcgce
tcagcaggcc

ctccgcgaat
agctcttgcg
gacgatatcc
gaagaagaat
gactgggtct
ccagtcacca
aagcctggga

ttgcacgggg
gcttgtcecgt
tttgcgacaa
ggagcagcat
acgatctcgt
ctcctgtgaa
gggctaagca


http://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=49012
http://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=49012
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?val=1438940&from=1&to=442&view=gbwithparts
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?val=1438940&from=1&to=442&view=gbwithparts
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?val=AAB04128.1

Phu luc 2: Cach pha mét s6 hoa chat

1. Pha lysis buffer

Lysis buffer ¢6 cac thanh phan cu thé nhu sau: Tris HCl 50 mM, EDTA 50 mM,
SDS 3 %, [ - mercaptoethanol 1 %.

Cho vao becher mot thé tich nuéc khir ion gan biang véi thé tich dung dich
buffer mong mudn.

Lan luot cho cac thanh phan khéac: Tris HCI, EDTA va SDS vao dung dich voi

mot lugng sao cho ddm bao nong d6 cudi cung nhu mong muodn.
Khuay déu cho hdn hop hoa tan, sau d6 cho B - mercaptoethanol vao.

Khudy déu va chuin d6 cho dung dich lysis buffer dat pH = 8. Néu sau khi
chuan do thé tich cudi cung chua dat nhu mong mudn can thém nudc khir ion

vao cho dat thé tich mong mudn.

2. Pha Phenol

Lam tan 100 g phenol (tinh thé) bang cach dit trong bon 1 nhiét & 65 °c (phat
bit kin dung cu dung phenol khi hoa tan).

Sau khi phenol da tan hoan toan, thém vao 100 ml dung dich Tris bazo 0,5 M,
pH = 8.

Khuay tir 10 phut, dé yén ¢ nhiét d6 phong cho dén khi hdn hop tach thanh hai
pha, hat bo phan dung dich bén trén mot cach can than. Luu y céc thao tac nay
nén thyc hién & trong ti hood va phai ludn giir phenol trong t6i dé tranh oxy
hoa va nguy hiém dén strc khoe.

Tiép tuc cho vao 100 ml dung dich Tris HCI1 0,5 M, pH 8.

Khudy tir 10 phat, dé yén ¢ nhiét do phong cho dén khi dung dich tach lam hai
pha, hiit bo phan dung dich bén trén.

Lap lai chu ky nay mot 1an nita. Sau d6 phu 1én trén dung dich phenol thu duoc

mét 16p TE 1X (50 ml).
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% Luu ¥ 1 phai bao quan dung dich phenol trong t6i (dung binh dung c6 mau tbi

hoic bit kin binh bang gidy bac).
3. Pha dung dich TE 1X
«% Thanh phan gdm: 10 mM Tris HCI, 1 mM EDTA, pH 8.
% Trudc hét pha dung dich Tris HCI stock, pH 8.
% Cho dung dich Tris HC1 va EDTA vao nudc khir ion.

¢ Khuay déu va chuan d6 pH dén 8.
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