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LOI CAM TA

PP S
Dé ¢6 duoc thanh qua ngdy hom nay, trude tién, con xin cam on bd me va

gia dinh da tao moi diéu kién thuan loi dé con c6 thé yén tdm hoc tap, nghién ctru va
hoan thanh tét luan vin nay.
TOI CHAN THANH CAM ON

Ban Giam Hiéu truong Pai hoc Nong Lam Thanh phd HO Chi Minh

B mon Cong nghé Sinh hoc, Pai hoc Nong Lam Thanh ph6 H6 Chi Minh

B0 mon Bao vé Thuc vat, Pai hoc Nong Lam Thanh phd Ho Chi Minh

Vién nghién ctru Cong nghé Sinh hoc va Cong nghé Méi truong, Pai hoc Nong
Lam Thanh phé Ho Chi Minh

D3 tao moi diéu kién thuén loi cho toi trong subt thoi gian thuc tap dé hoan
thanh khéa luan tot nghiép nay.
TOI TRAN TRONG BIET ON

Thay Lé Dinh Pén da tan tinh huéng dan, tao moi diéu kién giup d& chung toi
hoan thanh khoéa luan nay.

Thay Bui Cach Tuyén, thidy Bui Minh Tri di tao diéu kién cho chiing toi thuc
tap tai Vién nghién ctru Cong ngh¢ Sinh hoc va Cong nghé Moi truong.

Anh Nguyén Vin Lam da nhiét tinh chi dan toi trong sudt qué trinh thuc
hién dé tai.

Céc anh chi ¢, Vién nghién ctru Cong ngh¢ Sinh hoc va Cong nghé Moi truong.

Céc anh chi & BO mon Bao v¢ Thuc vat, truong Pai hoc Nong Lam Thanh phé
H6 Chi Minh.

Cac thanh vién 16p Cong nghé Sinh hoc 29 da dong vién, giap dd chiing t6i

trong thoi gian thyce tap.



TOM TAT

Dé tai “Thiét lap quy trinh dién di protein SDS- PAGE va mg dung dénh gia
phan mg cua ciy lta d6i véi thude sinh hoc kich khang” do Lé Nguyén Phiic Son
thuc hién tir 15/03/2007 dén 31/08/2007 tai bd mon Bao vé Thue vat, khoa Nong
hoc, trudng Pai hoc Nong Lam Thanh phd Hd Chi Minh va phong Cong nghé Sinh
hoc Thuc vat, vién Nghién ctru Cong nghé Sinh hoc va Cong ngh¢ Méi truong,
truong Pai hoc Nong Lam Thanh phd HO Chi Minh.

Pé tai 1a mot hudng nghién ctru phat trién ctua phuong phéap sinh hoc phan tir
trong diéu kién phong thi nghiém, ma budc dau 1a hoan thién phuwong phap SDS—
PAGE 4p dung trén protein cua 14 lua.

Quy trinh trai qua céc giai doan:

1. Chuan bi miu 14 lta
2. Ly trich protein cua 14 lta
3. bién di SDS— PAGE mau protein ly trich duoc tir 14 lta.

Tom lai, dé tai nay da thiét 1ap duoc quy trinh SDS— PAGE trén d6i tugng 1a
protein cua 14 la nhung van chua hoan thién duoc quy trinh & mirc do protein c6 do
tinh sach cao. Két qua trong dé tai nay 1a co sd ban dau trong viéc hoan thién
phuong phép phan tich proteomics dé phuc vu cho nhitng nghién ctru tng dung

trong cong tac bao vé thuc vat.
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Chuong 1
MO PAU

1.1 Pit van dé

Lua 1a ciy luong thuc quan trong, 1a nhu ciu khong thé thiéu ddi véi con
nguoi, dac biét ¢ cac nudc Chau A. Viét Nam vé6i dic diém khi hau nhiét déi gio
mua, mua nhiéu, am do cao, rat thich hop cho viéc trff)ng lua. Mat khac nguoi Viét
Nam con c6 truyén théng canh tac cay lta tir rat lau doi. Trudc day, véi didu kién
vét chét con thiéu thén, luong thuc khong di dn ngudi ta chi 6 nhu cau duoc dn no.
Hién nay v6i mirc séng nguoi dan ngdy cang duoc ning cao thi ngoai nhu cau in
no, viéc an ngon, c¢6 dinh dudng cao da dan trd nén 1a nhu cau quan trong ddi véi
moi ngudi. Nhung hién nay cic bénh trén cdy trong ngay cang cang hoanh hanh di
doi, gdy can trd trong san xuat va phat trién nganh nong nghiép.

Ngay nay, v6i nhitng thanh cong 16n trong cong nghé sinh hoc trén thé gidi
cling nhu trong nude, dinh hudng nghién ctru tng dung cong nghé sinh hoc trong
cong tac bao v¢ thuc vat da cé su chuyén huong 1o rét. Trude hét 1a nhiing dau tu
rat 1on dé khai thac va tng dung cong nghé sinh hoc trong viéc phong trir ndAm bénh,
sdu ray hai, virus, cé dai va cac loai con trung gy hai trong san xuat nong nghiép.
Theo d6 huéng tmg dung céng nghé sinh hoc trong nghién ctru cac ché pham sinh
hoc c¢6 ban chat 1a cac polyamin dang ngay cang phat trién. Pay 1a mot hudng
nghién ctru méi c¢6 thé tro thanh mot cong nghé sach trong phong trir siu bénh hai ¢
nuée ta néu dugc dau tu phat trién.

Cung véi nhitng thanh coéng 16n trong cong nghé sinh hoc thi cac ky thuat vé
sinh hoc phan tir da ra doi nhu phuong phap Southern blot, RFLP (Restriction
Fragment Length Polymorphism), RADP (Randomly Amplified Polymorphic
DNA), SSR (Simple Sequence Repeats), SNP (Single Nucleotide Polymorphism),
STS (Sequence Tagged Site), PCR (Polymerase Chain Reaction), AFLP (Amplified
Fragment Length Polymorphism) tao nén mot sy chuyén bién rd rét trong céc

huéng nghién ctru vé acid nucleic. Tuy nhién cac phuong phap sinh hoc phan tu



trén chi c6 thé tap trung nghién ctru v& gen va cu triic gen ma khong thé cho ta biét
duoc su biéu hién cua gen. B 1a nguyén nhan din dén su ra doi cia cua céc
phuong phap nhu sic ky 1ong cao ap (HPLC), SDS— PAGE, Western blot, 2— D
PAGE. V& nguyén tic thi ching c6 mbi lién hé véi nhau va 1a cau ndi cho nhau.
Trong do, phuong phap SDS— PAGE duogc xem la mot ky thuat don gian ma dem
lai hiéu qué cao va c6 nhiéu tng dung trong sinh hoc phén tir.

Trong pham vi cho phép ching tdi thyc hién dé tai: “Thiét 1ip quy trinh di¢n
di protein SDS- PAGE va irng dung danh gia phan #ng ciia ciy lia ddi voi
thudc sinh hoc kich khang”.
1.2 Muc dich

Thiét 1ap quy trinh ly trich protein tong s tir 14 lta.

Str dung phuong phap di¢n di protein SDS— PAGE xac dinh phan Gng cua cay
l4a d6i voi thude sinh hoc kich khang.
1.3 Yéu cau

Ly trich duoc protein tong sd tir 14 1ua.

Hoan thi¢n k¥ thuat dién di SDS— PAGE trén protein cua lta.

So sanh xem su khac biét vé protein tong sé gitta mau laa khong xt 1y thude
polyamin v&i mau lua xir 1y thube polyamin & nong d6 khac nhau.

So sanh su khac biét vé protein ctia cac mau ltia co xtr 1y thude polyamin véi

noéng do va thoi gian tac dong khac nhau.



Chuong 2
TONG QUAN TAI LIEU

2.1 Vai diéu so luge vé cay lua
2.1.1 Ngudn gbc va phéan bd

Laa 1a loai thuc vat duge canh tac tir rat 1au doi. Vé nguén géc cua lua tréng
chua dugc hiéu rd rang va ¢ nhiéu ¥ kién khac nhau. Hién nay trén thé gidi c6 hai
cay lta trong. Lua trong Oryza sativa dugc thuan héa & Chau A, nén dugc goi 1a lta
trong Chau A. Lua trong Oryza glaberrima dugc thuan hoéa & Chau Phi nén dugc
goi 14 1ta tréng Chau Phi (Bui Huy Pap, 1999).

Céc nha khao c6 hoc M§ cho rang lua trong xuat hién rat sém cach day khoang
hon 9 — 10 nghin nim. Nhiéu nha khao ¢6 hoc khac cho 1a Ita trong xuat hién cach
day 6.000 nam, lua trong chau Phi (Oryza glaberrima) da xuat hién cach day 3.500
nam. Con mdt sb tac gia khac cho 1a lua tréng chau Phi xuét hién rit mudn, chi sau
cong nguyén, cach day khoang 1.800 — 1.900 nam. (Bui Huy Bép, 1999)

Vé mit phan bd thi cay ta 1a loai thuc vat ¢ dién tich phan bd kha rong, loai
O. sativa phan b kéo dai tir vi d6 35 d6 Nam dén 50 do Bic trén 110 qudc gia.
Dién tich gieo trong chiém khoang 10% dién tich dat nong nghiép trén thé gidi (144
tri¢u ha). Laa gao dugc tré)ng tir do cao béng muc nude bién dén do cao 3.000 m so
v6i muc nudce bién. Lia duge trong tir ving 6n déi dén ving nhiét doi. Lua gao c6
thé duoc tréng trén nhiéu loai dat khac nhau dat chua, dat kiém, dat nhiém phen.

Nhitng dong lta ¢ thé duoc phan chia thanh 3 nhom sinh thai, Indica (& ving
nhiét d6i va can nhiét déi), Javanica ( dugc trong ¢ Indonesia) va Japonica (ving 6n
d6i). C6 hai dong dugc canh tac nhiéu nhit 1a Indica va Japonica. (Bui Huy Pap,
1999).

2.1.2 Pic diém hinh thai cia lia

Lua trong 1a cdy than thao, hé théng ré chum, séng hang nam, co thoi gian sinh

truong thay dbi tuy theo gidng lua, vu trong, noi trong va cac diéu kién sinh thai

thoi gian trong kéo dai trong khoang tir 75 — 250 ngay.



Than cao tir 70 — 150 cm, mot s6 giéng lta ndi co than cao 2 —3 m, hay 5 — 6
m (lta ndi & Bangladesh). D6t than nhin va cach nhau boi nhitng 16ng dai, ngin
khac nhau. Phién 14 thang hinh déu, dau 14 nhon, bé mit phién 14 va mép 14 déu rap.
Be 1a c6 thia lia, 14 dia hinh miii mac hay ché doi, cac dau ché déu nhon.

Lua thuong tao ra thanh nhiéu nhanh (danh lua: tillers), bao gém cong va 14 ¢
hozc khong c6 bong (panical). Nhanh bac 1 xuit hién tir nhitng d6t gan than chinh
va nhanh bac hai, bic ba xuit hién tur nhitng nhanh bac mot nay. L4 moc lién tiép
trén than bao gom be 14 bao iy than va phién 14. C6 14 ndi gitra phién 14 va be 14 c6
mot ludi be va 2 thia lia tir ¢b 14. Bong moc trén ddt trén cung cua than tir bén trong
14 c& va mang nhiéu hoa trong mot bong con. Cum hoa 1a mot chum thua, thang,
hep, dau hoi cong xubng, dai 15 — 30 cm hodc dai hon. Hoa nhé hinh thuén dai,
may hoa thuén dai hinh miii méc, hoa mau hong vang hay mau tim, c6 hoa ludng
tinh, tu thu phén. Hoa c6 6 nhi duc manh, bao phén dai, bau hoa c6 voi, nhuy ngén

va hai dau nhuy c6 16ng to [11].

Oryza sativa L.

Hinh 2.1: Hinh thai cay lta (Oryza sativa L.)
Vé co ban, lua 1 cay thich nghi vé&i diéu kién c6 nuéc. Ba giai doan chinh
trong qua trinh sinh trudng va phat trién cua cdy lua theo vién nghién ctru qudc té

IRRI 1a: (i) Giai doan ting trudng: tir khi gieo hat cho dén khi cay lta lam dong. (ii)



Giai doan sinh san: tir khi lta 1am dong dén khi lta tr6 bong. (iii) Giai doan lua
chin: tir khi lta trd bong dén khi lua chin. (V3 Tong Xuén, 1986)
2.1.3 Pic diém hat la

Hat lua 1a mot loai qua, thudc loai qua dinh. Hinh thai va mau sdc cua hat lta
ty giéng lta. Laa tién (Indica) c6 hat dai con lta canh (Japonica) thi ¢6 hat tron.
Da s6 hat lua c6 mau vang sang, mot sb c6 mau vang sim hodc nau den nhu nép
cam. (L& Minh Triét, 2003)

Vé co ban thi cu trac hat lta gdm: Vo triu gom trau trén va trau duéi. Cam
gdm biéu bi, qua bi va ching bi (nucellus). Phéi nhii gdm c6 16p aleuron va phoi
nhil tich tu tinh bot. Mam ciy gdém c6 phdi (mam) 14, phoi ré va try phoi giita &
phan duéi cia hat.

Hat lta 1a noan sao thy tinh da chin, c6 hai may trdu nho trén va dudi, hai vo
trau trén va dudi, cudéng trdu & phan dudi ciia hat va dudi & chét hat (ngan hodc dai).
Mot hat laa c6 trong luong tir 12 — 44 mg 6 0% am do.

2.1.4 Piéu kién dé hat lia nay mam
2.1.4.1 Nudc

Hat laa sau khi thu hoach va phoi kho tdn trir, co chira mot luong nudce nhét
dinh, dudi 14% trong luong kho. Hat mudn nay mam duoc thi luong nudc trong hat
phai dat khoang 22 — 25%. Do d6 can phai ngdm hat trudc khi 0 giéng dé hat hut da
lugng nudc can thiét. Thoi gian ngdm hat 1au hay mau tiy thudc vao nhiét do cua
nude ngam va khong khi, ty hat gibng méi hay cii. Nhiét do khong khi cao, nudc
am va vo hat mong thi hat hat nudc nhanh, khong can ngdm qué lau, hat hat nhiéu
nude, hoa tan, lam tiéu hao chat dy trix trong hat, déng thoi 1am hat bi chua, nAm
bénh d& phat trién, hat d& bi théi va ndy mam yéu. (V6 Tong Xuan va ctv, 1986)

2.1.4.2 Nhiét do

Hat laa nay mam thich hop & nhiét d6 30 — 35°C. Nhiét d6 cao trén 40°C hoic
thdp hon 17°C hat kho nay mam, néu kéo dai c6 thé lam hu mam. Vi vay sau khi
ngam, can 0 hat & nhiét do thich hop. Mua dam hodc mua lanh hat kho ndy mam

nén can u ky. Co the tudi thém nudc am dé lam tang nhiét d¢ G néu can thiét. Trong



qua trinh U can tron déu déng 1 hodc x8c tré cho nhiét do phan phéi déu thi hat moi
moc déu. (V4 Tong Xuén va ctv, 1986)
2.1.4.3 Khong khi

So vé6i nhiéu loai hat gidng khac thi hat Ita khi nay mam can it oxi hon, nhung
khong thé thiéu. Néu dé ngap trong nude sau 15 cm, hat lta cling c6 thé ndy mam
duge. Nhung trong diéu kién thiéu oxi thi mam lda nht ra trude va vuon dai hon, ré
s€ it va moc cham. Vi sy phat trién cua ré 1da can nhiéu oxi hon, do d6, mudn diéu
khién khong cho ré ra dai, ta cr dem hat ngdm trong nudc, nguoc lai, ta tiép tuc o
va thudng xuyén tron cho hat du oxi, ré sé ra déu va khoe. Ngam u giéng khong t6t
thi ti 16 moc mam thap, moc mam khéng déu, anh huong xau dén sy phat trién cay
l0a ngay tir dau, lta phat trién khong tot. (VS Tong Xuan va ctv, 1986)
2.2 Mot s6 phwong phap tach chiét protein tong sb tir thwe vat

Trong céc nghién ctru sinh hoc phén tir vé protein budc dau déu phai tach chiét
cho duoc protein tong sd dé tién hanh nhimg thi nghiém tiép theo. Van dé quan tim
0 day Ia lam sao thu nhan dugc du lugng protein va céac protein thu dugc gitr duoc
trang thai nguyén ven, khong bi anh hudng bdi cic tac nhan ly hoa.

Thudng thi viée tach chiét protein trai qua mot s budc co ban sau.

1. Pha v& véch té bao va giai phong protein. Protein nam trong té bao chét cua té
bao nén phai pha v& mang té bao dé giai phong protein. Budc niy thong thudng
duoc thuc hién béng cach nghién mau déng thoi thém mét s6 hoa chit xuc tac pha
v& mang té bao nhu 2— mecaptoethanol.

2. Loai bo thanh phan khong mong muén trong mau. O budc nay thuong 13 thém
mot sb mudi dé lam dung modi hoa tan protein nhu sodium chlorid, sodium
phosphate.

3. Tua protein va thu nhan protein & dang kho. Budc nay thuong duge tién hanh
khi da thyc hién xong cac budc co ban trong ly trich. Lic nay protein dang duoc
hoa tan trong dung méi, khi thém céc chat tiia protein nhu acetone, amonium sulfate
sau d6 dem ly tdm s& thu duogc protein dudi dang c6 dic. Phoi kho va thém chét bao

quan dé gilr protein tranh khoi sy phan huy cia cac enzyme.



V& co ban thi viéc tach chiét protein tong sd phai trai qua nhitng budc trén.
Nhung véi nhitng ddi twong khac nhau thi s& c6 nhiing quy trinh tach chiét cu thé
khac nhau. Vi vdy, trong nghién ctru dé c6 dugc quy trinh tach chiét protein tong sd
6n dinh, can tién hanh nhiéu thir nghiém khac nhau tir d6 rit ra quy trinh thich hop
v6i ddi tugng can nghién ctiru. Dudi ddy 1a mot s6 quy trinh tach chiét protein.

2.2.1 Quy trinh c¢6 sir dung SDS (Samuel S.M.Sun, 1994)

1. Nghién 02¢g mau 14 véi 1 ml dung dich ly trich (0,25 M NaCl, 1% SDS, 1% 2—
mercaptoethanol, 0,05M sodium phosphate pH 7,5) thanh dich 16ng.

2. Chuyén dich nghién vao mot eppendorf 1,5 ml, va ly tam voi tbc do 14.000
vong/phut trong 10 phat & nhiét dd phong.

3. St dung pipette hut dich noi vao mot eppendorf 1,5 ml méi; tranh hut 16p lipid
O trén cung.

4. Ly tam dich ndi véi toc d6 14.000 vong/phut trong 10 phut & nhiét do phong.

5. Tiép tuc hat dich ndi vao mot eppendorf khéc.

6. Thém vao 500 ul acetone 80%, ly tim 5.000 vong/phut trong 5 phut & 4°C.

7. D bo dich thu nhan két tua, trir mau protein & dd 4°C cho t&i khi st dung.

2.2.2 Quy trinh sir dung phenol (Hurkman va Tanaka, 1986)

1. Nghién 1g miu 14 twoi trong nito 16ng thanh bot min.

2. Thém 2,5 ml Tris- phenol pH 8,8 va 2,5 ml dich ly trich (0,1 M Tris-HCI
pH8,8, 10 mM EDTA, 0,4% 2— mercaptoethanol, 0,9 M sucrose). Tiép tuc nghién
mAau trong 30 gidy, sao d6 chuyén dich nghién vao trong éng Falcon 15 ml. Pha
lodng dich mau véi ti 1& 1:5 trong dich ly trich va phenol pH 8,8.

3. Vortex hon hop dung dich trong dng Falcon dén khi ddng nhét.

4. Ly tam 5.000 vong/phut trong 10 phiit & 4°C.

5.Loai bd phenol va thém vao 2,5 ml dich ly trich va 2,5 ml phenol. Vortex cho
hén hop ddng nhét. Ly tam 5.000 vong/phit trong 10 phit ¢ 4°C.

6. Loai bo phenol, thém 5 ml 0,1 M amonium acetate trong methanol 100% ( trit

mau & -20°C).



7.Vortex va t mau & -20°C trong 1 gio hodc qua dém. Thu két tua bang cach ly
tam 20.000 vong/phut trong 20 phut & 4°C.

8.Rua két tia v6i 0,1 M amonium acetate trong methanol, tiép tuc rira voi
acetone 80%, va cudi cung 14 rira voi ethanol 70%. Mdi 1an rira nhu vay thi ¢ mau ¢
-20°C trong 15 phit. Sau d6 dé bo dich va thu két tua.

9. Thém acetone 80% chtra 10 mM DTT. Trit -80°C cho t6i khi sir dung.

2.2.3 Quy trinh co6 sir dung PMSF (Fan shuguo, 2002)

1.1 g miu duogc nghién trong cbi, loc va gidy loc.

2. Pua vao dung dich nhu sau (100 mM/I Tris— HCI , 4 M/l EDTA, 0,5 M/l DTT
va 1 M/l PMSF).

3.Miu duoc chuyén sang ong Falcon 15 ml va ly tdm véi van toc 5.000
vong/phit ¢ 4°C trong 15 phiit.

4. Hut lay dich noi chuyén sang 6ng Falcon 50 ml va thém vao 40 ml acetone.

5. Ly tim dé loai bo EDTA, lipid, duong saccharide.

6. Ly tam mau v&i van téc 5.000 vong/phit & 4°C trong 5 phut. Loai bo acetone,
thém vao 40 ml acetone khac. (Chii y c6 thé thém (NH4),SO4 dé cho két tia).

7.Lap lai 3 1an loai bo acetone nhu trén sau d6 liy phan ta.

8. Thém acetone vao tron déu.

9.Hat dich va chuyén vao eppendorf 1,5 ml sau d6 ly tim van tbc 16.000
vong/phit & nhiét d6 4°C trong thoi gian 20 phit.

10. Loai bo acetone, giir két tia trong ti 4m 37°C trong 5 phtit dé phoi khé.

11. Pha két ta lai voi 1x TE va sit dung.
2.3 Phuong phap dién di trén gel polyacrylamide

2.3.1 So lwgc vé lich sir gel polyacrylamide va sy phat trién ciia phwong phap
di¢én di trén gel polyacrylamide

Dién di 13 mot phwong phap duogc sir dung chu yéu trong nghién ctru sinh hoc

phan tu. N6 cho phép phan tach trong lugng cta cac phan tir sinh hoc, tir do ta co

thé xac dinh duoc trong luong phan tir cua chung.



Vao khoang thap nién 1930 phuong phap dién di trén gel dau tién duoc biét
dén. Raymond va Winstraub (1959) 1an dau tién gi6i thiéu vé gel polyacrylamide.
Ornstein va Davis (1964) thuc hién dién di trén gel polyacrylamide khong lién tuc.
Beber va Osborn (1969) da gidi thiéu vé tac nhin gy bién tinh protein va sodium
dodecyl sulfate. Laemmli (1970) phat trién phuong phdp SDS— PAGE trong phan
tach 28 thanh phan ciia T4— phage.

2.3.2 Gel polyacrylamide

Acrylamide 14 mot don phan tor c6 céu tric: CH,=CH-CO-NH, va bis-
acrylamide co cau trac: CH,=CH-CO-NH-CH,~NH-CO-CH=CH.,.

Acrylamide 14 mot doc to than kinh manh, khi hit phai s& lam mé mét. N6 c6
kha ning thdm qua da khi tiép xuc truc tiép. Hiéu qua doc t6 sé tich tu dan. Vi vay
khi thuc hién 1am thi nghiém voi acrylamide nén deo khau trang va ging tay. Tuy
nhién ¢ dang da dugc polymer héa thanh polyacrylamide thi lai khong doc. Nhung
khi tiép xuc truc tiép v6i nd van nén mang ging tay bao vé vi c6 thé s& con mot
luong nho acrylamide van chua duoc polymer hoa. (Sambrook va ctv, 2001)

Gel polyacrylamide 1a gel dugc tao thanh do sy polymer hoa cac don phén tir
acrylamide va N,N’-methylene-bis-acrylamide. Kich thudc 16 gel phu thudc vao
chiéu dai cua chudi polymer va muc d6 polymer hoa. Gel polyacrylamide dugc mé
ta qua 2 dic diém: %C va %T.

1. Tong lugng don phan tir acrylamide chta trong gel (%T)

%T= (gacrylamide + g bis- acrylamide) x 100%

Tong thé tich (ml)
2. Luong bis- acrylamide chira trong gel (%C)
%C= g bis- acrylamide x 100%

g acrylamide + g bis- acrylamide

Qua trinh polymer hdéa dugc xuc tac bdi ammoniumpersulfate (APS),
N,N,N’,N’-tetramethylethylenediamine (TEMED). Su dung gel polyacrylamide
chay dién di thi viéc chuan bi gip nhiéu khé khin hon so véi chay dién di trén gel

agarose.
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Sy di chuyén cua cac phén tir sinh hoc trén gel phu thudc vao kich thuée caa 15
gel, dién tich ctia phan tir cin phan tach va dién trudng. Gi6i han trong luong phan
tr cia cac phan tir sinh hoc ma gel c¢6 thé phan tach tuy thudc vao ndng do
acrylamide va bis-acrylamide: néu ndng do gel thip s& tao ra 15 gel 16n, cho phép
phan tach cac phan tir sinh hoc ¢6 kich thudc 16n va nguoc lai néu néng do gel cao
s& tao ra 10 gel nhd, cho phép phan tach cac phan tir sinh hoc c6 kich thudc nho
(xem phu luc 2).

2.3.3 Phwong phap SDS-PAGE (Laemmli, 1970)

Phuong phap SDS- PAGE (Sodium Dodecyl Sulfate- Polyacrylamide Gel
Electrophoresis) con dugc goi la phuong phéap dién di trén gel acrylamide khong
lién tuc va mau protein dugc gy bién tinh (discontinuous and denaturing). SDS 1a
mot tac nhan 1am biét tinh va 4m tinh hoa cac phan tir protein. Trong ki thuat nay
protein dugc xur 1y v&i chat tdy SDS va tac nhan khir cau ndi disulfite 1a 2-
mercaptoethanol hoac dithiotheitol (DTT). Khi xir 1y protein véi 2- mercaptoethanol
hay dithiotheitol thi cac tac nhan nay s& cat dit cac cau ndi disulfite (S — S) cua
protein, vi vy protein tir cdu trac bac 2, 3, 4 dugc bién d6i thanh chudi polypeptide
bac mot va nhd sy ¢ mit cta SDS tat ca cac protein déu duoc tich dién am. Nho
d6, dudi tac dong cua dién truong su di chuyén trong gel ctia cac phan tir protein chi
phu thudc vao kich thudc, nhitg phan tir ¢6 kich thude 16n sé di chuyén cham hon
nhimg phan tir c6 kich thudc nho khi di qua mot 16 gel c6 kich thude nhét dinh.
Duéi tac dung ctia dién trudng cac phan tir tich dién am s& di chuyén vé cuc duong.

Dé dua céc protein trong miu vé cing mot vach xuat phat dong thoi tao ra sy
phan tach t6t hon, ngudi ta thuong sir dung phuong phap dién di trén gel khong lién
tuc (discontinuous gel). Trong phuong phap nay gel gom 2 16p:

—Lép gel gom (stacking gel): Thong thudng 16p gel ndy c6 ndng do gel thap
vao khoang 4 — 5%, va nam phia trén noi tao giéng bom mau. Khi cé tic dong ciia
dién truong céac protein c6 trong mau sé bat dau di chuyén tir nhirg giéng mau qua

16p gel nay. Nho do, cac protein trong mau dugc don lai va tao mot 16p bing mong
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nam ngay phia trén 16p gel phén tach, tao diéu kién thuén loi hon trong viéc phan
tach protein [5].

—Lép gel phan tach (separating gel) (16p dudi): Lp gel nay c6 ndéng do gel
cao hon so véi 16p gel gom, va nam phia dudi. Co tac dung chinh trong viéc tao ra
cac biang protein co trong lugng phan tir, kich thudc khac nhau tir mot hon hop
protein xut phat ban dau [5].

Ki thuat SDS- PAGE c6 thé xac dinh duoc nhitng phan tir protein c6 trong
lugng phan tir tr 10.000 — 200.000 Daltons. Nhiing phan tir protein cé trong luong
16n hon 200.000 Daltons thuong duoc xac dinh trén gel c6 néng do acrylamide it

hon 2,5% [5].

Trude khi ding SDE )
Ving co ghe -Rcd

/‘//mang dién tich

Ving khong mang
diéntich

Hinh 2.3 Ciu trac protein trude va sau khi

bién tinh boéi SDS

2.3.4 Nhugm gel sau khi dién di
Néu protein khong duoc danh du phong xa, thi sau khi dién di dé thiy duoc su
phan tach cta cac bang protein trén gel ching ta can phai tién hanh nhuém gel. Su
lga chon phuong phédp nhuém dugc xac dinh dua trén nhiéu yéu td bao gé)m do
nhay, giai nhudém, tién dung, tinh kinh té, thiét bi nhudom, thiét bi doc san co.
Coomassie Brilliant Blue R- 250 thich hop ding dé nhudém cho hau hét cac protein
va thuong duoc str dung. Doi voi Coomassie Brilliant Blue G- 250 nén sir dung dé

nhudém ddi véi nhitng protein c6 trong luong phan tir polypeptide thap. Nhudém bac
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(Rabilloud, 1990) 1a phuong phép rat nhay dbi voi protein va nén st dung nhudém
gel khi dién di dé danh gia sy tinh khiét ctia miu protein. Nhuom bac cho phép phat
hién mdt cach nhanh chong va nhay cac bang protein trén gel ngoai tror nhiing
protein khong duoc phan tach trén gel.

a) Nhuom Coomassie Brilliant Blue

Nhudm bang Coomassie Brilliant Blue R- 250 13 phuong phap nhudém phd bién
nhat thuong duoc st dung phat hién protein trén gel polyacrylamide (Wilson,
1983). Rat dé phat hién khi c6 khoang 0,1 — 1 pg protein trén bang. Dung dich
nhudm bao gdm cac thanh phan nhu: 0,1% Coomassie Brilliant Blue R- 250 (w/v),
40% methanol (v/v), 10% acid acetic (v/v). Tuy theo ham luong protein ma ta cd
thé thay d6i ti 1 thanh phan cac chét ciing nhu chat nhudm.

Néu trén gel chta polypeptide c6 trong lwong phén tir thap thi ta ¢6 thé nhudm
trong hon hop dung dich 0,1% Coomassie Brilliant Blue R- 250 (w/v), 50%
methanol (v/v), 10% acid acetic (v/v) khoang mot gio. Ngoai ra, chung ciing c6 thé
dugc nhudm vaéi 0,025% Coomassie Brilliant Blue G- 250 (w/v) trong methanol va
acid acetic tur 1 — 2 gio.

b) Nhuém bac

Phuong phép nay co thé phat hién protein nhay gip trim lan so véi phuong
phap nhuém bang Coomassie Brilliant Blue (Merril, 1990). Nhing bing chira
khoang 10 — 100 ng protein hay nucleic acid c6 thé dé dang dugc nhin thay. Thong
thuong nguoi ta sir dung mudi bac nitrate. Cac budc tién hanh nhudém bac phuc tap
hon rat nhiéu so vi nhuém bang Coomassie Brilliant Blue [9].

Cac buéc nhug¢m (Kyle Coachman, Jeff Ranish va Steve Hahn, 2002)
1. Ngam gel trong acid acetic 7% khoang 10 phut.
2. Ngam gel trong methanol 50% khoang 20 phut.
3. Rura gel trong nudc si€u sach khoang 10 phut.
4. Chuén bj dung dich nhu¢m: Chuén bi dung dich A g@)m: 0,8 g bac nitrate, 4
ml nude siéu sach.Chuan bj dung dich B gff)m: 21 ml nudce siéu sach, 250 ul NaOH

30%, 1,4 ml NH,OH 14,8 M.
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5. Nho tur tr tung giot dung dich A vao dung dich B. Ngay 1ap tirc thém vao
hdn hop dung dich 76 ml nudce siéu sach.

6. Ngam gel trong dich nhuo¢m khoang 15 phut.

7. Rua gel that ky lai voi nudce si€u sach.

8. Ngam gel trong dich giai nhuém (200 ml nudce si€u sach, 1 ml citric acid 1%,
100 pl formaldehyde 37%) cho t&i khi c6 thé thiy rd cac bang protein. Thong
thuong tir 2 — 15 phut.

2.3.5 Mt s6 yéu to cin quan tim trong dién di trén gel polyacrylamide

a) Hé dém dién di va cac tic nhin gy bién tinh protein

Hé dém quyét dinh nhu ciu vé ning luong va anh huéng dén sy phan tach
protein. Hé dém bao gdém dém dung dé pha gel va dém dung dé chay dién di. Hé
dém cua gel khong lién tuc dau tién dugc phat trién boi Ornstein (1964) va Davis
(1964). Ho di ing dung dé phan tach protein nguyén thé, tirc 1 nhiing protein chua
bi bién tinh. Hé dém ho sir dung gdm bdn yéu td: (i) gel gom dung dém Tris— HCI
pH 6,8; (ii) gel phan tach dung dém Tris— HCI pH 8,8, (iii) dém dién di Tris—
glycine pH 8,3; (iv) mau can phan tach dung dém Tris— HCI pH 6,8. Nhung v6i hé
dém duogc st dung nhu vay thi trong mo6 hinh nay ho khong thé tién hanh phan tach
dugc mot khoang rong vé trong lugng protein.

Duya trén mo6 hinh va hé dém cta Ornstein va Davis, Laemmli da phat trién
trong viéc sir dung thém tac nhan khtr cau ndi disulfite va SDS. Nho d6, viéc phan
tach protein trén gel chi phu thudc vao trong lugng phan tir cua protein. Do dé viée
phan tach protein tré nén dé thuc hién hon va khong bi phu thudc vao di¢n tich cua
cac phan ttr sinh hoc. Tuy nhién mé hinh cta éng ciing gip mot s6 kho khin. Nhiéu
protein khong dugc phan tich theo mong muén khi st dung SDS— PAGE
(Andrews, 1986; Hames, 1990; See va Jackowski, 1989). Hién tugng nay xdy ra la
do: (i) cau trac disulfite ciia protein khong bi tac dong, va protein khong bi 4m tinh
héa bio hoa boéi SDS. (ii) Nhitng glycoprotein va lipoprotein trong mau khong bi
am tinh hoéa bdo hoa boi SDS, boi vi thanh phin khong phai protein cia chung
khong tuong tac vai SDS.
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b) Piéu kién ning lwong

Ning luong cung cip trong dién di 12 dién ning. C6 rat nhiéu thiét bi ngudn
dién khac nhau dugc san xuét phuc vu trong dién di. Mot sb thiét bi cho phép chay
tu dong sau khi ta chinh cic thong s mong muén (hiéu dién thé, cuong d6 dong
dién, thoi gian dién di) va cling c6 mot s thiét bi doi hoi phai c6 sy gidm sat vé thoi
gian (Allen va ctv, 1984).

Gi6i han chinh cta cdc mé hinh dién di 13 kha niang 1am that thoat ning luong
khi dién ning chuyén hoa thanh ning lugng dién truong. Su that thoat 1a do mot
phan ning lwong dién d3 duoc chuyén héa thanh nhiét ning (Wooolley, 1987).
Nhiét ning nay c6 thé giy ra mot sé anh huong xau dén két qua dién di nhu: bing
protein bi méo, cong; ting su khuéch tan; sy hoat dong tré lai ctia enzyme trong
mau; sy bién tinh protein. Do d6 mot thiét bi dién di tot phai dam bao duoc sy
chuyén nhiét tir gel ra méi truong ngoai. Thong thuong, dién di nén chinh hiéu dién
thé (volt) va cuong do dong dién (ampe) sao cho qua trinh dién di xdy ra nhanh
chong ma van dam bao dugc su phan tach protein mau.

2.3.6 Phwong phap dién di hai chiéu

K§ thuat dién di hai chiéu trén gel polyacrylamide (2— DE) 1a mét k¥ thuat co
kha nang phan tich hon 1.800 protein trén cung mot ban gel, né la mot cong cu quan
trong co ban trong nhitng thi nghiém ma cac protein phirc tap dugc tach ra dé phan
tich dong thoi.Cac budc co ban trong k¥ thuat 2— DE:

Chuin bi miu va 1am hoa tan miu: Phuong phap chuan bi miu tuy thudc
vao muc dich nghién ctru. Cac yéu t6 nhu d6 tan, dién tich, kich thudc va diém dang
dién cua protein déu duoc luu y trong qua trinh chuin bi mau. Viéc chuin bi miu
cling gitup lam giam bét sy phirc tap ctia mot hon hop protein. Cac doan protein
dugc dung trong chay dién di hai chiéu phai duoc duy tri trong dung dich dém bién
tinh c6 luc ion thap dé duy tri tinh nguyén ven ctia protein va giit chiing ¢ trang thai
hoa tan.

Dién di theo chiéu thir nhit: Protein duoc tach ra dya trén diém dang dién pl

ctia ching, & pH ma protein khong tich dién va khong di chuyén trong dién truong.
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K¥ thuat nay duoc goi 1a isoelectric focusing (IEF). Déi véi dién di hai chiéu, IEF
1a cong cu t6t nhat dé thyc hién phan tich protein theo nong d6 pH. Protein 13 mot
phan tr ion ludng tinh. Khi ma protein dugc dat trong moi truong véi gradient pH
va bi phu thudoc vao mot truong dién tir, ban dau no sé di chuyén dén dién cuc trai
dau vé6i nod. Trong subt qué trinh ton tai ctia chung qua gradient pH, protein s& c6
thé nhan hay mét proton.

Can bing trang thai cia protein: O trang thai binh thuong protein co thé
mang dién tich am, dién tich duong hay can bang vé dién tich. Piéu dé phu thudc
vao sb lugng nhom ( —NH,) va (-COQ") ciia cac phan tir amino acid cdu tao nén
protein. Do do, trudce khi thuc hién dién di theo chiéu thr hai, céc phan tr protein
can phai dugc gay bién tinh va dong nhat vé dién tich. O budc nay nguoi ta xir Iy
protein véi 2-mercaptoethanol hay dithiotheitol, cac tac nhan niy sé& cat dut cac cau
nbi disulfite (S—S) cua protein, vi vay protein tir cdu tric bac 2, 3, 4 trd thanh chudi
polypeptide va nhd su ¢6 mit ctia SDS tit ca cac protein déu duoc tich dién am.

Phan tach protein theo chiéu thé hai: Duéi tic dung cua dién truong do
protein mang dién tich 4m sau khi cin bang trang thai nén protein s& di chuyén tir
cuc 4m sang cuc duong. Khi protein di chuyén qua gel polyacrylamide, su co sat
cua cac hat acrylamide vdi phan tir protein tao ra lyc khang lam ngan can sy di
chuyén ctia protein. Protein c6 trong luong phan tir cang 16n thi lyc can cang manh.

Nhudm protein: Dé c6 thé nhin thdy duoc protein sau khi dién di, gel phai duoc
nhudm, tror khi ching ta da danh dau protein. Sy lya chon phuong phap nhudm
dugc xac dinh dua trén nhiéu yéu t6 bao gdm do nhay, dai nhudm, tién dung, tinh
kinh t&, va thiét bi nhudm, thiét bi doc sin c6.

Thu nhén va phan tich hinh dnh protein: Viéc thu nhan hinh anh theo k¥
thuat s6 1a mot trong nhiing yéu t6 quan trong lam cho phwong phap 2-DE la
phuong tién thuc té trong viéc thu nhan dit liéu trong nghién ctru. Phan mém phan
tich protein PDQuest (Bio— Rad) cho phép chung ta phan tich dugc cac hinh anh

gel, chu giai cac diém protein va thu nhan dit liéu. Phin mém PDQuest ciing tham



16

gia diéu khién cac thiét bi ghi nhan hinh anh va hé thdng thu thap protein diém cua
hé thong thiét bi phan tich protein Spot Cutter.
2.4 Mot s6 nghién ciru tng dung dién di protein SDS- PAGE

2.4.1 Nghién ctru trong nwéc wng dung dién di protein SDS- PAGE

Niam 2005, Tran Linh Thudc (Pai hoc Khoa hoc tu nhién Thanh phé H6 Chi
Minh) di sir dung phuong phap SDS- PAGE trong dé tai “Nghién ctru cac hé thong
biéu hién gen trong E.Coli dé san xuat protein tai to hop” dé ching minh su biéu
hién ctia gen va sy hién dién ciia protein tai to hop.

Nam 2005, nhom nghién ciru (Khoa Nong nghi€p va Sinh hoc ung dung,
truong Pai hoc Can Tho da nghién ciru ing dung phuong phap dién di protein SDS-
PAGE dé danh gia do thuan ctia mot s6 bo hat giéng rau cac loai. Hat giéng rau dua
vao danh gia 1a loai hat lai F1 dugc san xuat trong nudc va nhap khau.

Nim 2005, V& Thi Hoang Mi (Pai hoc M Ban cong Thanh phd HO Chi Minh)
da str dung phuong phap SDS- PAGE két hop véi phuong phap Western blot trong
dé tai “Cac phuong phap chuin doan thuong han théng dung” véi muc dich phan
tach cac thanh phan protein khang nguyén S. typhi.

Niam 2007, V6 Cong Thanh va ctv (Khoa Nong nghiép va Sinh hoc Ung dung
truong Pai hoc Can Tho) di ung dung k¥ thuat dién di protein SDS-PAGE dé cai
thién thanh cong pham chit nhiéu giong laa dic san dang bi thoai hoa ciia Pong
bang song Ctru Long. Trong chon tao gidng lta, k¥ thudt nay giup phat hién nhanh
nhiing tinh chat ndi bat nhu mui thom, protein, amylose dé cac nha khoa hoc chon
loc dugc nhimg dong, giébng co6 pham chat tét. Mot s gidng laa dic san duoc cai
thién pham chat thanh cong va nhiéu gidng laa trién vong ra doi bang k¥ thuat nay.

Nam 2007, Pham Van Phuong (Pai hoc Can Tho) da tng dung k¥ thuat dién di
SDS-PAGE protein dé nghién ctru dic diém di truyén va chon gidng lta. Ky thuét
dién di SDS-PAGE protein da gitip nha chon giéng sém tuyén chon chinh xac
nhing c4 thé mong mudn ngay tir thé hé dau cua cac to hop lai nén di rat ngin %
thoi gian tuyén chon so voi phuong phép truyén thong. K thuat dién di SDS-PAGE

protein gitp danh gia da dang di truyén va phan biét hai loai lta hoang & Pong bang
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song Ctru Long dua vao mirc d6 an mau Coomassie cuia bang protein chi thi dang
basic glutelin.
2.4.2 Nghién ctru ngoai nwéc rng dung dién di protein

Fan Shuguo (1999) tng dung dién di protein dé danh gia tinh chju min khac
nhau ctia mot s6 loai cdy trong.

Nazrul Islam, M. Lonsdale, N. M. Upadhyaya, T. J. Higgins, H. Hirano va R.
Akhurst (2004) da thuc hién nghién ctru dé tai ly trich protein tir 1a lta cho dién di
hai chiéu va ing dung né trong phan tich hé protein cua lua.

Scott A. Young va ctv (1995) da thuc hién nghién ctru sy tich liily peroxidase
trong mach gd cta lua trong sudt qua trinh phan ung khéng tuong thich véi
Xanthomonas oryzae pv oryzae. Ho bat dau chung X. oryzae pv oryzae cho laa khi
lta dugc 2 — 3 14. Sau d6 cét 1dy nhitng mau 1a khi da ching dugc 48 gio, tién hanh
ly trich protein cta 14 sau d6 tién hanh dién di trén gel polyacrylamide trong diéu
kién protein mau khong bi bién tinh (Discontinuous and nondenaturing). Chon lay
bang protein c¢6 kich thudc tuong Gng véi peroxidase (42 kD), tiép tuc tién hanh
dién di SDS- PAGE va lai trén mang PVDF. Vach protein s€ dugc phat hién trén

mang nhd nhuém CBB. Sau d6 rira va thu mau dé giai trinh tu.
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Chuong 3
VAT LIEU VA PHUONG PHAP TIEN HANH

3.1 Thoi gian va dia diém thwe hién dé tai

Thoi gian: Pé tai dugc thuc hién tir ngay 15 thang 03 nim 2007 dén ngay 31
thang 08 nam 2007.

B0 mon Bao vé Thuc vat, Khoa Nong hoc, Pai hoc Nong Lam Tp. HCM.

Phong thi nghiém Cong ngh¢ Sinh hoc Thuc vat — Vién Cong nghé Sinh hoc va
Cong ngh¢ Moi truong — Truong Pai hoc Nong Lam Tp. HCM.

3.2 Héa chit va vit liéu dung trong thi nghiém
3.2.1 Thudc sinh hoc

Ché pham sinh hoc str dung dé xir 1y cho lua 1a thudc sinh hoc trir sau rdy va
virus ¢ tén thuong hiéu 1a AMINO 15SL, dugc san xuat tai cong ty Hop Danh
Sinh hoc Nong nghi¢p Sinh Thanh.

Thanh phan gom cé polyamid + polyamin 15%, humic acid 5%. Liéu luong sir
dung theo huéng dan: pha 50 ml ché phidm véi 16 lit nu6e phun cho 500 m? cay
trong. Phun lan 2 sau lan thir nhat 1 tuan.

Cong dung theo nha san xuat dua ra: (i) tc ché men tiéu hoa cia sau rdy giy
chét triét dé ké ca thanh tring cua buém, rdy canh dai; (ii) kiém him sy nhan ban
ctia virus trong té bao cay trong; (iii) cung cap chat dinh dudng dic hiéu cho cay
trong mau phuc hoi, duy tri ning suét.

3.2.2 Héa chit dung trong ly trich protein

Nito 16ng Dithiothreitol (Bio- Rad)
Acetone (Merck) Sodium dodecyl sulfate (Merck)
NaCl (Merck) 2- mercaptoethanol (Merck)
Sodium phosphate (Merck) Ethanol (Merck)

Sucrose (Merck) EDTA

TE 1x Tris- HCI (Merck)
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Amonium acetate (Merck) Methanol (Merck)

3.2.3 Hoba chit dién di

Ammonium persulfate (Merck) Sodium Dodecyl Sulfate (Merck)
Methanol (Merck) Tris- HCI (Merck)

AXxit acetic (Merck) Bromophenol blue (Merck)

2- mercaptoethanol (Merck) Dithiothreitol (Bio- Rad)
Glycerol (Merck) Glycine (Merck)

CBB R- 250 (Bio- Rad) TEMED (Bio- Rad)

Acrylamide va N,N’-methylene-bis-acrylamide (Bio- Rad)
3.2.4 Trang thiét bi thi nghiém

Hop nhuya Becher 50 ml

Ong dong 100 ml Gang tay

May hut va ti cdy vo tring (Anh Qudc)  Chén sir va chay (Pic)
Eppendorf 0,2 ml; 1,5 ml Can phan tich 4 s6 (Ohaus - M¥)
Pipet cac loai (Bio— Rad) Pau tip céac loai (Puc)

May ly tam lanh (Hettich —Durc) May vortex

Noi hap (Autoclave- Tomy) May do pH

B6 ngudn dién di (Bio— Rad )
Bon dién di ding Mini-PROTEAN 3 Cell (Bio— Rad)
Tu lanh 4°C, tu lanh -20°C va ta lanh -70°C (Sanyo— Nhat)
3.3 Phuwong phap tién hanh nghién ciru
3.3.1 Chuin bi miu va ldy miu lia
3.3.1.1 Chuin bi miu lia
Hat Iua dugc ngadm 36 gio trong nudc. U hat & nhiét d6 30 — 35°C, 9 gio, trong
tdi. Khi hat da ntt nanh, chon nhitng hat nat nanh déu nhau, gieo trong cac hop
nhya (hinh 3.1). Thi nghiém dugc bd tri 3 16, gdm 12 nghiém thic, mdi nghiém
thirc gdm 3 hop va duoc danh dau nhu bang 3.1. Sau khi gieo, tiép tuc 1 tdi trong 6
gid hodc cho t6i khi hat 1én mam trang dai 1 — 2 mm. Bit ddu cung cip anh sang,

nudc, phan bon dﬁy du dé cay ma phat trién manh, khoe dén giai doan 4 1a.
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Hinh 3.1 Lia mam sau khi gieo trong hop nhwra 2

3.3.1.2 Xir Iy thudc va ldy miu lua

Khi cay ma phat trién dén giai doan 4 14, bat dau tién hanh xu 1y thude sinh hoc

kich khang theo b tri bang 3.2.

— L6 I: Lo dbi chimg, khong xir Iy thude sinh hoc kich khang.
— Lo II: Xtr Iy ndng d6 thude theo hudng dan cia nha san xuat.
— L6 HI: Xir Iy ndng do thude gip 2 1an so véi hudng dan cua nha san xuit.

Bang 3.1 Bang b tri phan 16 thi nghiém theo nghiém thirc

Nghiém thirc
1 2 3 4 5 6 7 8 9 10 11 12

I Cil C2 C3 C4 C5 C6 Cr C8 (C9 Ci10 C11 cC12

i X1 X2 X3 X4 X5 X6 X7 X8 X9 Xi10 Xi1 Xi12

m Yl Y2 Y3 Y4 Y5 Y6 Y7 Y8 Y9 YI0 Yil Y12

Chii thich: C: Mdu déi chirng, X: Mau xit Iy nong dé thuoc theo hwéng dan ciia nha

san xuat, Y: Mau xw [y nong do thuoc gap 2 lan so voi hwong dan cua nha san xudat
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Bang 3.2 Thoi gian xir 1y thude trudce khi ldy miu theo tirng nghiém thirc

Nghiém thure 1 2 3 4 5 6 7 8 9 10 11 12
Thoi gian xu 1y
hube trude khi | 1.2 1'8 2.4 3'0 3.6 4'2 4.8 ?4 6.0 6.6 7.2
iy miu gio g0 gio gio gio g0 gio  gio  gio g0 g0 gio
3.3.2 Ly trich protein tong so tir 14 hia

Trong nghién ctu nay chung t61 da thuc hién khao sat 3 quy trinh ly trich
protein tong sd: quy trinh c6 sir dung SDS (Samuel S.M. Sun, 1994), quy trinh ¢6
sit dung phenol (Hurkman va Tanaka, 1986) va quy trinh cai tién. Sau khi ly trich
tién hanh dién di cac miu protein ly trich dugc dé chon ra quy trinh t6t nhét ly trich
tAt ca mau laa con lai cho cac thi nghiém sau.

3.3.2.1 Cac budec ly trich protein theo quy trinh c6 sir dung SDS

1. Nghién 02¢g mau 14 véi 1 ml dung dich ly trich (0,25 M NaCl, 1% SDS, 1%
2— mercaptoethanol, 0,05 M sodium phosphate pH 7,5) trong cdi thanh dich.

2. Chuyén dich nghién vao mét eppendorf 1,5 ml, va ly tam véi toc do 14.000
vong/phit trong thoi gian 10 phut & nhiét d6 20°C.

3. Sir dung pipette hat dich ndi vao mot eppendorf 1,5 ml méi; tranh hat 16p
lipid & trén cung.

4. Ly tam dich ndi vira hut véi tbe d6 14.000 vong/phut trong thdi gian 10 phit
& nhiét do 20°C.

5. Tiép tuc hut dich ndi vao mot eppendorf khac.

6. Thém acetone 80%, ly tim 5000 vong/phut trong 5 phut & 4°C. Thu két tua,
phoi kho va thém vao eppendorf 100 ul 1x TE, trit & nhiét d6 4°C t6i khi ding.

3.3.2.2 Cac buée ly trich protein theo quy trinh ¢6 sir dung phenol
1. Nghién 0,5 g mau 14 tuoi trong nito 1éng bang cbi va chay thanh bot min, cho

vao eppendorf 1,5 ml.
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2. Thém vao eppendorf chira mau 0,5 ml Tris- phenol pH 8,8 va 0,5 ml dich ly
trich (0,1 M Tris-HCI pH 8,8, 10 mM EDTA, 0,4% 2- mercaptoethanol, 0,9 M
sucrose).

3. Vortex déu hdn hop dung dich trong eppendorf. (Luu y budc nay nén thuc hién
nhanh vi phenol cé thé gdy bién tinh protein)

4. Ly tam 5000 vong/phut trong thoi gian 10 phut & nhiét do 4°C.

5. Thu dich ndi vao eppeendorf 1,5 ml khac, thém vao 1 ml dich ly trich.
Vortex cho hdn hop ddng nhit. U miu & nhiét d6 -20°C trong mét gio. Ly tam
12.000 vong/phut trong thoi gian 10 phit ¢ nhét do 4°C.

6. Hut dich n6i vao eppendorf 1,5 ml khac. Thém 1 ml 0,1 M amonium acetate
trong methanol 100%.

7. Vortex va 0 miu & nhiét do -20°C trong 1 gi® hodc qua dém. Thu két tua
bang cach ly tim 12.000 vong/phut trong thoi gian 20 phut & nhiét do 4°C.

8.Rira két tua v6i 0,1 M amonium acetate trong methanol, tiép tuc rra voi
acetone 80%, va cudi cing 13 rira v&i ethanol 70%. Mdi 1an rira nhu vay thi G mau &
-20°C trong 15 phit. Sau d6 d6 bo dich va thu két tua.

9. Thém acetone 80% chtra 10 mM DTT. Trit -80°C cho t6i khi str dung.

3.3.2.3 Cac budre ly trich protein theo quy trinh c6 sit dung SDS cai tién
1.Nghién 0,5 g mau 14 lta trong nito 1ong thanh bot min, cho vao eppendorf
1,5 ml.

2. Thém 1ml dich ly trich (0,5 M EDTA, 0,05 M sodium phosphate 1% SDS,
0,25 M NaCl , 1% 2- mercaptoethanol, 1 M Tris- HCI pH 8,0) vao eppendorf,
vortex cho déng nhat. U mau & nhiét do -20°C trong mot gio.

3.Ly tdm 13.000 vong/phut trong 15 phut & 4°C.

4. Hut dich ndi vao eppendorf khac. Thém 400 pl ( acetone 80%, 0,2 M DTT),
vortex hodc lic déu. Tua protein & nhiét d6 -20°C trong mot gid hodc qua dém.

5. Ly tim 13.000 vong/phut trong thoi gian 15 phut & nhiét d6 4°C.

6. D6 dich trong. Thém 100 ul 1x TE, u 37°C trong 1 gid.

7. Thém 400 pl ethanol 70%. Ly tim 13.000 vong/phit trong 5 phut & 4°C.
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8. Db dich trong, 1ap lai tuong tu budc 7.

9.P6 dich trong, phoi khé miu, sau d6 pha mau véi 100 pl 1x TE trit miu &
nhiét d6 -70°C dén khi st dung.

3.3.3 Pién di kiém tra miu protein di ly trich
3.3.3.1 Chuin bj héa chat
a) Héa chit do gel
< Pha gel phén tach (separating gel) c6 nong d 12%T

Cho cac thanh phan sau theo th& ty vao dng Falcon 15 ml sach : 4 ml 30%
Acrylamide/Bis (29:1), 2,5 ml Tris— HCI 1,5 M pH 8,8, 3,4 ml nudc cét 2 1an khu
ion, 0,1 ml 10% SDS. Sau khi cho ddy du cac thanh phan trén theo diing thé tich
vao ong Falcon. Tiép tuc thém vao ong Falcon 50 pl ammonium persulfate 10%,
10 pul TEMED va lic nhe dng Falcon vai 1an (zranh tao bot khi), ding pipettte loai
100 — 1000 ul bom tir tir dung dich gel vao khuon, do gel sao cho murc dung dich
gel cao hon 7 cm (tranh tao bot khi trong khuén gel). Sau d6, nhe nhang dat mot 16p
nudc cét 18n trén 16p gel dé mat gel dugc phang. Chd gel dong (khoang 20 — 30 phiir).
Véi 10 ml dung dich gel c¢6 thé dé duoc 2 gel 100 x 100 x 0,75 mm.

< Pha gel gom (Stacking gel) c¢6 nong d6 4%T

Cho cac thanh phan sau theo thir tu vao ong Falcon 15 ml khac: 1,3 ml
Acrylamide/Bis (29:1) 30%, 2,5 ml Tris— HCI 0,5 M pH 6,8, 6,1 ml nudc ct 2 lan
khir ion, 0,1 ml SDS 10%. Sau khi gel phan tach di tring ngung hoan toan, do hét
nude bén trén. Tién hanh d6 16p gel gom bang cach diung pipette loai 100 — 1000 ul
hat 2 ml dung dich gel gom vao becher 50 ml, thém vao dung dich 10 pul ammonium
persulfate 10%, 2 ul TEMED. Dung pipette tron déu va bom vao khuén gel. Dong
thoi dua luge vao gel dé tao cac giéng mau (Luu y: tranh tao bot khi trong khuén gel).
Sau khi gel gom d tring ngung hoan toan, ta tién hanh thao lugc ra khoi khuon gel
can than tranh tao bot khi trong cac giéng (Luu y: néu cé bot khi trong giéng ta ding
pipette logi 100 — 1000 ul bom khi manh vio giéng dé lam v bot khi). Tiép theo ta lip

dia gel vao bd phan dién di, cho dung dich di¢n di vao bon.
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b) Chuan bi dung dich nap miu (sample buffer) va dung dich dém dién di
(electrode buffer)

Pha dich nap mau gom: 3,55 ml nude cat 2 1an khir ion; 1,25 ml Tris-HCI 0,5 M
pH 6,8; 2,5 ml glycerol; 2 ml SDS 10% (w/v); 0,2 ml bromophenol blue 0,5%(w/v).
Khi dung thém vao 50 ul 2- Mercaptoethanol hoac 0,5 ml dithiothreitol 2 M (DTT).

Dung dich dém dién di l1a Tris— glycine, pH 8,3. Pha 1l Tris— glycine (196mM
glycine, 0,1% SDS, 50 mM Tris— HCI pH 8,3).

¢) Chuan bi dung dich nhudém va dung dich giai nhuém

% Dung dich nhu¢m Coomassie Brilliant Blue R- 250

Pha hén hop theo ti 1& nhu sau viao mdt hop nhya cé nép: 0,2% Coomassie
Brilliant Blue R- 250 (w/v), 45% methanol (V/v), 45% nudc cat hai lan khir ion
(vIv), 10% acid acetic (v/v). Py kin lai va gitt trong t6i dén khi str dung.

+» Dung dich giai nhu¢m

Pha hdn hop sau theo dung ti 1& vao mot hop nhya khac: 25% methanol (v/v),
65% nudc cat hai 1an khir ion (v/v), 10% acid acetic (v/v). Pay kin, giir trong tdi
dén khi sir dung.

3.3.3.2 Chuan bi miu va chay dién di

Dung pipette loai 0,5 — 10 pl hit 3 pl dung dich nap mau va 7 pl mau protein
vao mot eppendorf 0,2 ml sach, tron déu, day nip va gia nhiét & 95°C tir 3 — 5 phut
gay bién tinh protein. Sau khi gia nhiét c6 thé ly tam 10.000 vong/phut trong 3 phit.

3.3.3.3 Tién hanh dién di va xem két qua

1. Dung pipette loai 0,5 — 10 pl nap mau vao cac giéng (10 pl/giéng).

2. Tién hanh chay dién di ¢ hiéu dién thé 100 V, cudng do dong dién 15 mA,
trong thoi gian 120 phut hodc dién di cho t61 khi vach mau cua dich nap mau cach
day gel khoang 0,5 — 1cm.

3. Sau khi dién di, thao gel ra khoi khuon, rira sach gel bang nuéc 5 phut (cdn
thén tranh lam dirt gel). Nhuom gel trong thoi gian 30 — 45 phut.

4.Sau khi nhuém xong, rira gel véi nude 5 phat. Tién hanh giai nhuom bang

cach ngdm gel trong dung dich giai nhuém cho dén khi nén gel tré nén trong sudt
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khong mau. Sau khi gidi nhudm xong, protein dugc phat hién nhod cac vach mau
xanh lam trén nén gel trong sudt.
3.3.4 Thi nghiém khao sat chon diéu kién dién di

Diéu kién dién di anh huéng 16n dén két qua dién di. Néu diéu kién dién di
khong phtt hop véi protein thi rat c6 thé sé 1am cac bang protein bi cong, hodc cac
protein bi bién tinh do su hoat dong tré lai cua cac enzyme. Dong thoi né ciing co
thé 1am cho cac bang protein khong phan tach rd rang. Trong thi nghiém nay ching
t6i tién hanh khao sat diéu kién dién di cho phu hop véi protein cta 14 lia nham
chon ra diéu kién dién di thich hop.

B4 tri 3 thi nghiém khac nhau (bang 3.3)
Bang 3.3 Thi nghiém khao sat diéu kién dién di

bicu kién dién di

Thi nghiém
Gel gom Gel phan tach
1 200 V, 13 mA, 20 phut 200V, 18 mA, 100 phut
2 100 V, 20 mA, 10 phut 100 V, 20 mA, 80 phut
3 100 V, 15 mA, 20 phut 100 V, 15 mA, 100 phut

Mau str dung trong thi nghiém nay 1a mau protein ly trich theo quy trinh tot nhét
trong 3 quy tinh khao sat.
Chi ti€u theo doi: hinh dang cac bang protein va su phan tch cia cac bang trén gel.
3.3.5 Khio sat nong dj gel

Nong d6 gel anh huéng rat 16n dén do phan tach ctia cac bang protein trén gel.
Vi néu ndng d6 gel cang cao thi kich thudc 16 gel cang nho lai va s& can tré sy di
chuyén cua ciia cac protein ¢ kich thude cang 16n. No6i cach khac 1a véi mdi mot
ndng d6 gel thi cho phép phan tach protein & mot khoang trong lugng phan tir xac
dinh.

Dé thdy dugc mot cach rd rang cac bang protein cia lda trén gel, can khao sat
ndng do cua gel phan tach cho phu hop véi protein tong sé duoc ly trich tir 14 lga.

Phai lyra chon ndng do gel sao cho céc bang protein trén gel dugc phéan tach rd rang.
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Tién hanh thtr nghiém bang cach d6 cac miéng gel c6 ndéng do gel phan tach
khac nhau va thir nghiém trén cic mau protein. Nong do cua gel gom duoc gii
nguyén 1a 4% T, néng d6 cua gel phan tach duoc thay d6i 12% T, 13% T, 14% T.
Ta tién hanh chay dién di cung diéu kién véi hiéu dién thé 6n dinh & 100 V, cudng
do dong dién 15 mA, thoi gian dién di 1a 120 phat, nhuém gel trong 0,2% CBB
(w/v) & nhiét d6 phong 25°C.

3.3.6 Dién di cac miu protein dé kiém tra phén @ng cia ciy lia doi véi thudc
sinh hoc kich khang

Thi nghi¢m 1: Tién hanh dién di tit ca cac miu protein ly trich dugc tir tat ca
cac mau laa va so sanh qua lai giita 12 nghiém thirc mau protein cua la.

Cich tién hanh

1. Chuan bi d6 6 miéng gel c6 ndng dod gel phan tach 1a 12%, nong do gel gom
12 4%. Chuan bi sin tat ca cac mau protein da ly trich ciia 12 nghiém thic.

2. Dung micropipette nap mau vao cac giéng vai ti 18 3 ul dich nap mau va 7 pl
mau. Trude khi nap mau vao giéng, hdn hop miu va dich nap mau duoc gia nhiét &
95°C trong thoi gian 5 phit.

3. Tién hanh dién di tat ca cac miéng gel & hiéu dién thé 100 V, cuong do dong
dién 15 mA, thoi gian 120 phut.

4. Sau khi dién di xong, can than lay cac gel ra khoi khuon. Nhuém gel trong
dung dich nhu¢ém CBB 0,2% (w/v) trong thoi gian 30 phut. Sau khi nhuém xong,
can than lay gel ra, rira sach gel bang nudc va ngam gel trong dung dich giai nhuém
cho dén khi xuat hién cac bing protein trén gel hay cho t&i khi nén gel tré nén trong
sudt. Néu co protein trong mau thi s& xuét hién cac bing mau lam trén gel.

Thi nghi¢m 2: Pién di kiém tra két qua ctia mau protein dugc ly trich tir 16 II.
Thuc hién dién di 2 miéng gel theo diéu kién giéng thi nghiém 1.

e Gel 1: nap cac mau tir X1 — X9 hinh 4.11.
e Gel 2: nap cac mau tir X4 — X12 hinh 4.12.
Thi nghi¢m 3: Dién di kiém tra két qua ctia mau protein dugc ly trich tir 16 III.

Tién hanh nhu thi nghiém 2 d6i véi cic mau Y1 — Y12.



27

Chuong 4
KET QUA VA THAO LUAN

4.1 Két qua thir nghiém cac quy trinh ly trich protein

Giai doan tach chiét protein tong sé 1a mot giai doan tuy dé thuc hién nhung
khong phai 14 don gian. Giai doan nay rat quan trong vi né 1a yéu t6 hang dau quyét
dinh su thanh cong cua thi nghiém. C6 nhiéu phuong phap ly trich protein khac
nhau nhung muyc dich cudi cing ciia cac phuong phéap 1a lam sao thu duoc lugng
protein c¢6 do tinh khiét cao phuc vu cho nghién ctru. Muén vay, ngoai viéc co dugc
mot phuong phép ly trich thi kinh nghi€m trong thao tac cling dong vai tro quan
trong. Viéc tach chiét phai dam bao sao cho protein khong bi bién tinh, dut giy
hodc thit thoat.

Tién hanh khao sat cac quy trinh ly trich dé chon ra quy trinh tdi wu trong viéc
ly trich protein tong s tir 14 lua. Dbi voi quy trinh c¢6 st dung SDS tién hanh ly
trich thir nghiém 6 mau lua. Két qua (hinh 4.1a) cho thay, mau protein ly trich dugc
sau khi tién hanh dién di SDS- PAGE cho it bang protein, va cac bang protein rat
mo. Piéu nay ¢ thé do cac miu protein tong sb ly trich duoc theo quy trinh nay con
14n nhiéu tap lipid, polysaccharide nén khi dién di cac biang khong phan tach dugc
1d rang. Hodc do protein bi bién tinh trong qua trinh ly trich, ddc biét 1a khi bao
quan mau & 4°C cac protein la enzyme c6 thé s& hoat dong dugc trong nhiét do nay
va phan hily c4c protein trong mau.

Qua trinh nghién mau lta véi dich ly trich nén thyc hién nhanh, vi trong dich ly
trich ¢ 2- mercaptoethanol c6 kha ning cat dut cau ndi (S — S) trong protein va lam
protein bién tinh. Khi protein bién tinh néu tiép tuc nghién c6 kha ning s& lam dit
gdy protein. Budc tia protein nén thyc hién & nhiét do Am sau s& gitp tua toi da
protein va lam giam tdi thiéu luong protein bi bién tinh do chinh enzyme ndi bao
gy ra. Cac mudi gitp hoa tan protein trong dung dich can dugc giit & pH 8.0, vi &

pH nay protein 6n dinh.
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M2 Y T Ch Y Tk Clh Xib ¥ib C2b X2 ¥2b Cl X1 ¥1 C3 X3 13

(b) (©)
Hinh 4.1 Két qua dién di SDS— PAGE mau protein ly trich cta cac quy trinh

(a) Mau protein dwoc ly trich theo quy trinh 1
(b) Mau protein dwoc ly trich theo quy trinh 2
(¢) Mau protein dwoc ly trich theo quy trinh 3

Dé khao sat quy trinh ly trich c6 sir dung phenol, tién hanh ly trich thir nghiém
6 mau laa. T4t ca 6 mau dugc ly trich trong quy trinh ndy déu cho két qua khong tdt
(hinh 4.1b). Mdi mau chi cho tir 2 — 4 bing protein trén gel, cac bang khong phan
tach ro. Dé giai thich cho két qua nay chung t6i cho rang 13 do phenol ¢ kha ning
pha hity hop chat polysaccharide va n6 ciing ¢6 kha nang pha huty ca protein. Khi
thuc hién budc nay nén tién hanh nhanh, tranh dén mirc t6i da su phan hity protein
do phenol gy ra. Trong quy trinh ndy c6 mét s6 vu diém: (i) EDTA duoc st dung
trong dich ly trich v&i muc dich kha quan trong 14 ngén can sy hoat dong cua cac
emzyme ndi bao bang cach tham gia gin cac ion Mg*™, Ca™. Vi cac enzyme ndi bao
mudn hoat dong manh phai gin voi cic cation hoa tri 1T ddc biét 1a vai Mg™. (ii)
Amonium acetate dugc st dung trong budc tua protein vo1 muc dich 1a dém lam
tang kha nang tua protein.

Sau khi tién hanh thir nghiém 2 quy trinh ly trich trén, miu protein thu duoc

trong 2 quy trinh khong t6t va khong da diéu kién tién hanh dién di. Do d6, sau khi
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rGt ra mot s6 kinh nghiém ching t6i da thi nghiém cai tién quy trinh c6 st dung
SDS dé ly trich 6 mau laa. Két qua ly trich 6 mau dat dugc 1a kha tét (hinh 4.1c).
Mau protein sau khi dién di SDS- PAGE c6 su phan tach c4c bing kha rd rang, it bi
tap (smear rat mo). Két qua tt dat duoc & trong quy trinh ndy so véi 2 quy trinh
truedc 13 tong hop ctia nhidu yéu té: (i) khi nghién mau véi nito 16ng cac mo s& mém
hon va cac t& bao d& dang tich roi nhau hon; khi d6 véi tac dong cua 2-
mercaptoethanol mang té bao sé& bi pha v va phong thich protein; (ii) viéc sir dung
EDTA trong quy trinh da ngan cdn cdc enzyme ndi bao hoat dong trong dich ly
trich. (iii) cac mudi trong dich ly trich két hop véi Tris- HC1 ¢ pH 8,0 da git 6n
dinh protein hoa tan trong dung dich; (iv) khi tua protein bang acetone & -20°C s&
ngan can nhirng enzyme ndi bao hoat dong.

Tir két qua ly trich ctia quy trinh cai tién, nhan thdy méu protein duoc ly trich
theo quy trinh nay dui diéu kién dé tién hanh dién di. Thuc hién ly trich tit ca miu
lta con lai theo quy trinh nay dé lam thi nghiém. Sau ddy 1a mot sé diém can luu ¥
khi tién hanh ly trich protein tong s6 14 laa chiing toi rat ra tir thuc nghiém:

1. Dung cu can khir tring can than phong ngira tap nhiém.

2. Mang bao tay dé bao vé va khir tring bang cén 70% can than tranh tap nhidém.

3. MAu sau khi 14y ra khoi ta -20°C phai dugc cit va ngdm ngay trong nito 10ng.

4. Thao tac nhe nhang khi nghién mau 14 laa that nhuyén thanh bot min.

5. Budc tua protein trong acetone nén thyc hién & nhi¢t do am sau.

6. Néu c6 st dung phenol trong ly trich thi nén thao tac nhanh, tranh sy phan huy
protein

7.Khi trir miu nén trir & nhiét do dudi -70°C. Nhung tét nhat 1a st dung ngay sau
khi ly trich.
4.2 Két qua thi nghiém khao sat chon diéu kién dién di

Két qua dién di ¢ diéu kién thi nghiém 1 (hinh 4.2a) cho thy cac bang protein
bi cong, méo. Hién tuong nay co thé 1a do thoi gian dién di 1au 120 phat trong hiéu
dién thé 200 V 1am nhiét d6 mai truong dién di tang. Do d6 chung toi tién hanh thi
nghiém 2 ting Ampe 1én 20 mA va giam hiéu dién thé xuéng con 100 V. Két qua
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dat dugc trong thi nghiém nay 1a sy phan tich cac bang protein khong rd rang, diéu
nay 1a do qua trinh dién di x4y ra nhanh cac bang protein chua thé phan tach. Rut
kinh nghiém tir 2 thi nghiém trén ching toi tién hanh thi nghiém 3. Trong thi
nghiém nay chung t6i tién hanh giam Ampe xudng con 15 mA va van giit hiéu dién
thé 1a 100 V. Két qua (hinh 4.2¢) cho thiy cac bang protein phan tach rd rang va
khong bi cong, méo. Tu két qua do chung lga chon diéu kién dién di theo thi

nghiém 3 d¢ tién hanh cac thi nghiém sau.

X2 X3 X4 X5 X6 X1 X2 X3 X4 X5 X6

(b) (©)

Hinh 4.2 Két qua khao sat diéu kién dién di phu hop véi protein 14 lta
(a) Két qua dién di v6i diéu kién thi nghiém 1
(b) Két qua dién di v6i diéu kién thi nghiém 2

(c) Két qua dién di véi diéu kién thi nghiém 3

4.3 Két qua thi nghiém khao sat chon nong do gel

Cac miéng gel dugce chay dién di véi hi¢u dién thé 6n dinh & 100V, 15mA,
trong thoi gian 120 phuat. Két qua dién di (hinh 4.3) cho thay mtc d6 phan tach céac
mau protein trén gel 12% T, 13% T, 14% T 1a kha giong nhau . Thé hién rd & mau
Y6, Y7 va Y8 & trén gel 13% T va trén gel 12% T duoc phan tach rd . Mau protein
Y5 & gel 13% T chi thay rat it bang co thé khong phai do anh hudng cta nong do
gel. Hién tugng d6 co thé 1a do protein trong mau it (it hon 0,1 pg) khong du dé an
mau Coomassie Brilliant Blue. Ham lugng protein it c6 thé 1a do qua trinh bao quan

mau khong tdt, ly trich mau khong dat hodic do khi gia nhiét bién tinh trudc khi nap
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mau protein di bi dt giy. Nhitng mau Y6, Y8 & gel 12% T va X4, X5 & gel 14% T
an mau CBB dam c6 thé do ham luong protein trong mau nhiéu hon 1 pg.

Ngoai ra ta con thidy ¢ nong do gel 14% T, khoang cach phan tach gitta cac
bang hep hon so v&i khoang cach phan tach gilta cac bang cua gel 13% T, va
khoang cach d6 ddi véi gel 12% T 1a rong nhat. Nhu vay, & diéu kién hiéu dién thé
6n dinh va cuong do dong dién khong doi, néu ndng do gel cang cao thi khoang thoi
gian chay dién di phai cang nhiéu, sy phan tach cac bang protein tot hon va rd hon.

Tir két qua trén chimg t6 nong do gel tir 12% T — 14% T khong anh hudng
nhiéu dén két qua dién di. Do d6 ching toi quyét dinh sir dung gel 12% T dé tién
hanh dién di cho c4c thi nghi¢m sau nham tiét ki¢m kinh phi.

Y8 Y7 T6 ¥5 Y4| X7 X6 X5 X4
F 3
b) c)

Y10 Y9 Y8 7 6

a) |
Hinh 4.3 Két qua dién di SDS— PAGE céac miu protein khao sat ndng do gel

a) La hinh dién di protein la lia trén gel c6 nong do 12% T
b) La hinh dién di protein ld lia trén gel ¢ nong do 13% T
¢) La hinh dién di protein ld liia trén gel ¢6 nong dg 14% T
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4.4 Panh gia phan (g ciia lia di v6i thudc sinh hoc
4.4.1 Két qua dién di ctia tit ca cac miu protein trong 12 nghiém thirc

C4 X4 ¥4 C5 X5 ¥5 C6 X6 Y6 Cl X1 Y1 C2 X2 Y2 C3 X3 Y3

Hinh 4.4 Két qua dién di so sanh mau protein cta 6 nghiém thtrc

(nghiém thd’c] 2, 3 4, 5va 6)
T11 X11 C11 Y6 X6 C6 Y5 X10 C10 Y7 X7 C7 Y4 X4 C4

Hinh 4.5 Két qua dién di so sanh mau protein cta 6 nghiém thirc
(nghiém thuc 4, 5, 6, 7, 10va 11)

Y7 C8 X8 Y8 C8 X9 Y9 Cl0 X10 YI0 CS X5 Y5 C8 X8 Y8 012 XIZYIZ

N s
Q . — ~— H -
11 '3

¥

Hinh 4.6 Két qua dién di so sanh mau protein cua 5 nghiém thic
(nghiém thiee 5, 8, 9, 10 va 12)
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Tir két qua dién di SDS- PAGE tat ca cac mau protein trong 12 nghiém thirc
(hinh 4.4, hinh 4.5, hinh 4.6) so sanh cac hinh ching t6i nhan thiy rang tit ca céac
mAu protein déu cho mot dai bang dong hinh. Khong co su khac biét nao vé cac dai
bang dong hinh d6. Co thé 1a do thudc chua kip tac dong 1én sy sinh truong va phat
trién cua cay lta do thoi gian tac dong con it (sau 72 gid), hodc do thoi diém xur 1y
thudc con sém (giai doan 10a 4 1) nén hé protein cua lta c6 thé chua c¢6 sy bién doi.
Ngoai ra ¢6 thé voi diéu kién trong 1ua dudi anh sang dén neon, va & trong phong s&
gy ra mot s6 han ché vé sinh truong va phat trién dan dén lua khong thé hap thu
duoc thude. Ciing khong loai trir kha ning phuong phap SDS- PAGE chua du nhay
dé phat hién su khac biét.

4.4.2 Két qua dién di mau protein ciia lia ¢ 16 11

Tién hanh dién di 12 mAu protein cta 16 2, két qua (hinh 4.7) khong tim thiy sy
khac biét vé bang protein giita cac mau protein cua laa duge xtr 1y thude theo hudng
dan cua nha san xuat. Cac mau protein ly trich dugc trong 16 lta nay cho két qua 1a
mot dai bang protein dong hinh. Pidu nay xay ra c6 thé 1a do thoi gian tac dung
thudc khong du, lua chua kip phan tng véi thude nén hé protein cta laa chua cé
thay doi dang ké. Tuy nhién néu c6 xay ra sy thay doi nho trong hé protein cua lua
thi ciing rat khé dé phat hién: c6 thé luong protein khac biét quan tdm trong qua
trinh ly trich khoéng nhin duogc, hodc lugng protein d6 qua it khong thé phat hién
bang nhuém CBB. Ngoai ra khong loai trir kha nang véi phuong phap SDS- PAGE
thi chua da nhay dé phat hién sy khac biét.

X5 X6 X7 X8 X9 X10 X11 X12

X9 X8

X7 X6 X5 X4 X3 X2

i
‘..J

Hinh 4.7 Két qua dién di SDS— PAGE méu protein ly trich tir 16 I
Thuee hién dién di & nong do gel 12% T, hiéu dién thé on dinh ¢ 100V

cuwong do dong dién 15 mA, thoi gian dién di 120 phut.
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4.4.3 Két qua dién di mau protein ciia lia ¢ 16 11T

PA B B 1 ¥8 v6 al g L0 I8 B8 Wb T4 Ii i il

Hinh 4.8 Két qua dién di SDS— PAGE mau protein ly trich tir 16 1T
Thuec hién dién di 6 nong do gel 12% T, hiéu dién thé on dinh ¢ 100V, cuong do
dong dién 15 mA, thoi gian dién di 120 phut.

Két qua thu duoc trong hinh 4.8 ciing khong cho sy khac biét nao du trong thi
nghiém nay ta di tac dung thudc véi lidu lugng gip ddi so v6i huéng dan cua nha
san xuat. Tir két qua nay ta c6 thé giai thich rang thoi gian tac dung thudc chua du
anh huong 1én sinh 1y ciia cdy ma. Do thoi gian ta tic dung thudc va liy mau con
ngan, chi trong vong 72 gid dong hd. Ngoai ra véi diéu kién trong lta trong phong
nhu vy thi kha ning hip thu thudc cang kho xay ra nhanh chéng do sinh 1y cua ciy

khong binh thuong.
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Chuong 5
KET LUAN VA PE NGHI

5.1 Két luan
Trong d¢é tai nay chiing t6i di hoan thanh dwoc mot sé ndi dung:

1. Thiét 1ap duoc quy trinh ly trich protein trén 14 lua.

2. Thiét 1ap dugc phuong phép dién di SDS- PAGE trén mau protein 14 lua.

3. O diéu kién trong ltia trong phong vai anh sang dén neon, khi xir 1y thudc sinh
hoc AMINO 15SL 1én lua trong thoi gian tir 6 — 72 gid thi chua tim thay su khac
biét nao vé protein tong sb khi phan tich bang k¥ thuat SDS- PAGE.

5.2 Dé nghi

1. Tiép tuc thir nghiém ché pham sinh hoc d6 nhung ting thoi gian tic dung
thudc va tang liéu luong thude

2. Mo rong thir nghiém thude khi laa duge trong trong nha ludi va trén diéu
kién thi nghiém ngoai déng rudéng dé khang dinh rd hiéu qua cia thudc.

3. Tiép tuc nghién ctru hé protein cia ciy lua bang cac phuong phap phan tich

proteomics khac nhu dién di 2 chiéu, sac ki.



36
TAI LIEU THAM KHAO

TIENG VIET

1.Bién Tuin An, 2006. Khdo sat hé vi khuan methylobacterium sp. trén lia
(oryza sativa L.) ¢ Tdy Ninh. Khoa luin t6t nghiép K§ su Céng nghé Sinh hoc,
Pai hoc Nong Lam, TP. H6 Chi Minh, Viét Nam.

2. Bui Huy Pap, 1999. Mot s6 van dé vé cay laa, NXB Nong Nghiép.

3. Chu Ly Hai Anh, 2006. Khdo sdt dnh hwéng ciia vi khudn methylobacterium
sp. 1én sy phat sinh co quan & cdy lia (ozyra sativa L.) nuédi cdy in vitro. Khoa
luan t6t nghiép K¥ su Coéng nghé Sinh hoc, Pai hoc Nong Lam, TP. Ho Chi
Minh, Viét Nam.

4. L& Minh Triét, 2003. Bai Gidng Mén Hoc Cdy Liia. Khoa Nong Hoc, Pai Hoc
Noéng Lam, TP. Hb Chi Minh, Viét Nam.

5. Nguyén Thi Lang, 2002. Phuwong Phap Co Bdan Trong Nghién Citu Cong Nghé

Sinh Hoc. Nha xuét ban Nong Nghiép TP. Ho Chi Minh.

6. Nguyén Tién Thing, 2004. Tai liéu huwéng dan thuc tdp: Cong Nghé Enzyme

va Protein. Vién Sinh Hoc Nhiét Déi, TP. H6 Chi Minh.

7. Vo Tong Xuéin, Tran Thanh Bé, Nguyén Ngoc Pé, Dwong Ngoc Thanh va
P4 Vin Xé, 1986. Trong lia ndng sudt cao. Nha xuat ban Thanh phd Ho Chi
Minh, H6 Chi Minh. 83 trang.

TIENG NUOC NGOAI

8. Allen R. C., Saravis C. A. and Maurer H. R., 1984. Gel electrophoresis and
Isoelectrics Focusing of protein: Selected Techniques. De Gruyter, Berlin.

9. Davis B. J., 1964. Disc electrophoresis. I1l. Method and appication to human
serum proteins. Ann. N. Y. Acad. Sci. 121, 404 — 427.

10.David E. Garfin, Jay A. Glasel and Murray P. Deutscher, 1995.
Introduction to Biophysical Methods for Protein and Nucleic Acid Research.
Electrophoretic Method. pp. 53 — 109.



37

11. Department of health and ageing office of the gene technology regulator,
2005. The biology and ecology of rice (O. sativa) in Australia.

12.Hurkman and Tanaka, 1986. “Phenol extraction followed by methanolic
ammonium acetate precipitation — an effective protocol for sample preparation
from protein-poor, recalcitrant tissues such as plants”. Plant Physiology, Vol.
81, pp. 802-806.

13.IRRI, 2002. IRRI rice almanac, Third edition, Manila, Philippine, IRRI. p.
253.

14. Laemmli U. K., 1970. Cleavage of structural proteins during the asembly of
the head of bacterio- phage T4. Nature. London. 227, 680 — 685.

15.Nazrul Islam, Lonsdale M., Upadhyaya N.M., Higgins T. J., Hirano H. and
Akhurst R., 2004. Protein extraction from mature rice leaves for two-
dimensional gel electrophoresis and its application in proteome analysis.
Proteomics, Vol. 4, pp. 1903-1908.

16.Ornstein L., 1964. Disc electrophoresis. | . Background and theory. Ann. N. Y.
Acad. Sci. 121, 321 — 349.

17.Sambrook and Russell. Molecular cloning-A laboratory manual. Volume 2,
3" edition, 2001. Cold spring harbor laboratory press, New York.

18. Samuel S.M.Sun, 1994. Methods in plant molecular biology and agricultural
biotechnology: a laboratory training manual. Asian Vegetable Research and
Development Center. Shanhua, Tainan, Taiwan (ROC). 94 p.

19.Scott A. Young, Ailan Cuo, James A. Cuikema, Frank F. White, va Jan E.

Leach, 1995. Department of Plant Pathology, Throckmorton Hall (S.A.Y.,
F.F.W., J.E.L.), and Division of Biological Sciences (J.A.G.), Kansas State
University, Manhattan, Kansas 66506-5502; and Waksman Institute, Rutgers
University, Piscataway, New Jersey 08855 (A.G.)

20.Woolley P., 1987. Thermal instability of electrophoresis gel. Electrophoresis 8,

339 — 345.



PHU LUC

Phu luc 1: Bang pha gel theo cac néng do khac nhau

. - 30%
A Nuéc khir A : 10% wiv
A - : I % A oA .
Phalgletlram ion acry (agrg;lf)e/ bis  *Pgm dién di SDS
(ml) (ml) (ml) (ml)
4% 6.1 1.3 2.5 0.1
5% 5.7 1.7 2.5 0.1
6% 5.4 2.0 2.5 0.1
7% 5.1 2.3 2.5 0.1
8% 4.7 2.7 2.5 0.1
9% 4.4 3.0 2.5 0.1
10% 4.1 3.3 2.5 0.1
11% 3.7 3.7 2.5 0.1
12% 3.4 4.0 2.5 0.1
13% 3.1 4.3 2.5 0.1
14% 2.7 4.7 2.5 0.1
15% 24 5.0 2.5 0.1
16% 2.1 5.3 2.5 0.1
17% 1.7 5.7 2.5 0.1
* Pém gel phan tach: 1,5 M Tris-HCI, pH 8,8
bém gel gom: 0,5 M Tris-HCL, pH 6,8
Phu luc 2: Khoang phan tach protein theo ndng do gel polyacrylamide
Acrylamide (%) Khoang phan tach protein (kDa)

15 12 -43

10 16 — 68

7,5 36 — 94

5,0 57 -212






