PAI HQC THAI NGUYEN
TRUONG PAI HQC KHOA HQC

Ngé Thi Hién

NGHIEN CUU CHUYEN CAU TRUC RNAi VAO GIONG
PAU TUONG DT84 PHUC VU TAO DONG CAY CHUYEN
GEN KHANG SOYBEAN MOSAIC VIRUS

LUAN VAN THAC ST CONG NGHE SINH HQC

Thai Nguyén —5 /2015

S6 hoa bai trung tam Hoc lieu— PHTN http://www.Irc.tnu.edu.vn




PAI HQC THAI NGUYEN
TRUONG PAI HQC KHOA HQC

NGO THI HIEN

NGHIEN CUU CHUYEN CAU TRUC RNAi VAO
GIONG PAU TUONG DT84 PHUC VU TAO DONG
CAY CHUYEN GEN KHANG SOYBEAN MOSAIC VIRUS

Chuyén nganh: Cong nghé sinh hoc
M4 s6: 60.42.02.01

LUAN VAN THAC ST CONG NGHE SINH HQC

Ngueoi huéng dan khoa hoc: GS.TS. Chu Hoang Mau

Thai Nguyén — 5/2015

S6 hoa bai trung tam Hoc lieu— PHTN http://www.Irc.tnu.edu.vn




MO DAU

1. Pit van dé

Pau twong (Glycine max (L.) Merrill) thuéc ho dau (Fabaceae), la cay
cdng nghiép ngan ngay, c6 gia tri kinh té va ham luong dinh dudng cao, lai dé
trong. Ngoai ra trong cay dau twong con cb tac dung cai tao dat nham ting ning
suit cua céac gidng cy trong khac. O Viét Nam, cay ddu twong duoc trong ca 7
viing ndng nghiép trén ca nudc, trong d6 65% & mién Bac va 35% & mién Nam.
Hién nay ning suat va san luong dau twong van con thap va con phai nhap khau
tir cac nude khac dé dap wng nhu cau tiéu ding va lam thire an cho gia suc [53].
Bén canh nhiing yéu t6 nhu han han, ki thuat canh tac thi nguyén nhan bénh do
con tring, do vi khuan va virus gay ra ciing anh huong khéng nho dén ning suat,
chét lrong dau twong. Hién nay nguoi ta da xac dinh duoc khoang 30 loai bénh
hai ¢ cdy dau tuong, trong d6 co cac bénh do nhidm virus gay ton that Ion cho
nganh san xuit dau twong [13]. Bénh kham 14 dau twong 1a bénh hai xuit hién
phd bién ¢ cdy dau twong do Soybean mosaic virus (SMV) thuéc nhém
Potyvirus gay ra. Pau twong bi nhidm SMV & thoi diém trude khi ra hoa ning
suit ¢ thé giam toi 40% va 91% hat dau thu duoc cd vét 16m dém, chat lugng
kém [35].

SMV c6 thé lan truyén trong quan thé dau twong do rép, hoic do co hoc.
Hién nay, nhitng bién phap thuong sir dung dé ngan chan sy lan truyén cia SMV
chi c6 tinh chat phong bénh ma khong thé chéng lai triét dé. Tuy nhién, nho ang
dung ky thuat RNA interference (RNAi) nguoi ta da tao ra cay trong co kha ning
khang lai bénh do virus bang cach dua chinh gen cua virus gy bénh vao hé gen
cua cdy chu. Theo huéng nghién ciu ndy, nhiéu giong cay trong chuyén gen
khang duoc c4c loai bénh virus khac nhau di duogc tao ra, nhu cay dau chuyén
gen khang virus BGMV (bean golden mosaic virus), cay thudc 1a chuyén gen
khang virus kham dua chudt (CMV), khang virus kham thuéc 14 (TMV).
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Xuat phét tir nhitng 1i do trén, chung t6i da lwa chon dé tai “Nghién cru
chuyén cdu trac RNAi vao gidng diu twong DT84 phuc vu tgo dong cay

chuyén gen khing Soybean mosaic virus”.

2. Muc tiéu nghién ciru
Tao duoc dong cay chuyén gen mang cau tric RNAI chira doan gen CPi

ciia SMV & gidng dau twong DT84.

3. N§i dung nghién ctru

Nghién ctru 18y nhiém A. tumefaciens mang cau tric RNAI vao mé nach
l& mam hat chin cua giéng dau twong DT84. Tai sinh in vitro, chon loc va tao

dong cay dau twong chuyén gen mang cau tric RNAI;

Phan tich sy c6 mat ciia gen chuyén trong cac dong cay chuyén gen bang

k§ thuat PCR. Xac dinh hiéu suat chuyén gen.
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Chuong 1
TONG QUAN TAI LIEU

1.1. Cay dau twong
1.1.1. Gia tri dinh dwong cua ddu twong

Hat dau tuong c6 thanh phﬁn dinh dudng cao, ham lugng protein trung
binh khoang 38-40%, lipid tir 18-20%, giau vitamin va mudi khoang. Pau twong
1 loai hat duy nhat ma gia tri ciia n6 duoc danh gia dong thoi ca protein va lipid.
Protein cua ddu twong c6 pham chat tot nhat trong céc loai protein thyc vat. Ham
luong protein cao hon ca & ¢4, thit va cao gap hai lan ham luong protein cé trong
cac loai dau d6 khac [14]. Ham lwong cé4c axit amin ¢ chira luu huynh nhu
methionin, sistein,... ctia dau tuong rat gan v4i ham lugng cia cac chat nay cua
trang. Ham luong cua cazein, dac biét 1 cua lizin rat cao, gan gap rudi trang. Vi
thé ma khi néi gié tri ciia protein & dau twong cao 1 ndi ham lwong 16n cua né ca
su day du va can ddi caa cac loai axit amin can thiét. Protein cua ddu tuong dé
tiéu hoa hon thit va khdng c6 céc thanh phan tao nén cholesteron. Khdng c6 céc
dang axit uric... Ngay nay, ngudi ta méi biét thém né cé chira chat lexithin, c6
tac dung 1am cho co thé tré lau, sung sirc, 1am ting thém tri nhd va tai sinh cac

md, lam cimg xwong va ting strc dé khang cua co thé.

Hat d4u tuong c6 chira ham lugng dau béo cao hon céc loai dau dd khac
nén dugc coi day 1a cay cung cap dau thuc vat. Hién nay cac nudc c6 mic song
cao ngudi ta lai va chuéng dau thuc vat hon md dong vat. Lipid cta ddu tuong
chira mot ty 1& cao cac axit béo chua no c6 hé sb ddong hoa cao, mui vi thom
ngon. DUng dau dau twong thay m& dong vat cd thé tranh dugc xo vita dong
mach [14]. Trong dau twong con c6 kha nhiéu loai vitamin, dic biét 1a ham

luong vitamin B1 va B2, ngoai ra con c0 cac loai vitamin PP, A, E, K, D, C... va
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cac loai mudi khoang khéc [14]. Do d6 ma tir hat ddu twong nguoi ta da ché bién
ra dugc trén 600 san pham khac nhau, trong d6 c6 hon 300 loai thirc an bang cac
phuong phap cb truyén, thu cong va hién dai dudi cac dang tuoi, kho, 1én men. ..
nhu lam gia, sita dau nanh, xi dau... cho dén cac san pham cao cap nhu dau
tuong, socola- dau twong, banh keo, pate, thit nhan tao... ngay nhu & nudc ta, tir
hang ngan nam nay dau twong di dugc cung cip nhu mot phan nhu cau chat dam
cho nguoi va gia stc, théng qua cac mén an cd truyén dugc ché bién tir dau
tuong, phan nao tao ra duoc su can bang dinh dudng trong khau phan thuc an

cho nguoi dan. Pau twong c6 thé ché bién thanh gio, cha cho nguoi an chay.

Diu twong con 1a vi thuéc dé chira bénh, dic biét 1 hat dau twong den, co
tac dung tét cho tim mach, gan, than, da day va rudt, 1am thtc an tot cho ngudi
bi bénh dai thao duong, thap khép, méi 6m day hoic do lao dong qué suc. Cac
chat lexithin va cazein c6 trong dau twong c6 thé dung riéng hoic phdi hop dé

lam thubc bd dudng.

Bot dau tuong sau khi da ép 1ay dau, ba dung 1am nguyén lidu ché bién
thirc 4n tinh hdn hop giau dam dé nudi gia suc, gia cam theo hudng cong nghiép.
Than 1a cay dau twong c6 thé ding lam thic an gia stic gia cam rat tot. O nhiéu
nudc phat trién nguoi ta con dung dau tuong vao cic nganh cong nghiép khac
nhu ché bién cao su nhan tao, son, muc in, xa phong, chat déo, to nhan tao, chat

d6t long, dau bdi tron trong nganh hang khang.

Pau tuong con cd kha nang tich iy chat dam cua khi troi dé tu tdc va 1am
giau dam cho dit nho sy cong sinh giita vi khuan nét san ¢ bo ré. Trong diéu
kién thuan lgi, cac vi khuan nét san nay co thé tich litly duoc mot luong dam
tuong duong tir 20- 25 kg ure/ha. Do vay c6 thé ndi mdi ndt san nhu mot “nha
may dam ty hon”, boi vay nén trong dau twong khong nhitng ton it phan dam ma
con 1am cho dat tét 1én, cd tac dung tich cyc trong viéc cai tao bdi dudng dat
[14].
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1.1.2. Pic diém sinh hoc

Cay dau tuong (Glycine max (L) Merrill) thuoc ho Pau (Fabaceae), cé
ngudn gdc tir cay dau twong hoang dai (Glycine ussuriensis) dang than leo, séng
hang nam duoc phét hién & Trung Quoc, Nhat Ban, va Triéu Tién. Ching c6 rat
nhiéu chung khéac nhau, thich nghi véi diéu kién khi hau tir on d6i d¢én nhiét dsi
[14].

Ré cay dau twong khac véi ré cly hoa thao la cd ré chinh va ré phu. Ré
chinh c6 thé an sau 30-50cm va c6 thé trén 1m. Trén ré chinh moc ra nhiéu ré
phu, r& phu cap 2, cip 3 tap trung nhiéu & ting dat 7-8 cm rong 30-40 cm2. Trén
ré chinh va ré& phu c6 nhiéu nét san. B ré phan bb nong sau, rong hep, sé luong
ndt san it hay nhiéu phu thudc vao giéng, dat dai, khi hau va ky thuat trdng [14].
Trong diéu kién dat chua quéa hoic kiém quéa ndt san hinh thanh kém. pH thich
hop cho sy hinh thanh cua nét san 1a 6-7, vi vay viéc lva chon dat trong dau
tuong thich hop rat quan trong. Piéu kién dinh dudng cling anh huong rat 16n
dén sy phét trién cia ndt san. Nhin chung bon day di NPK thi ndt san phat trién
manh, bon P,Os ¢6 tac dung thiic day sy phét trién caa ndt san, con hiéu qua kali
khong rd lim. Bon dam khong thich hop e ché sy hinh thanh va phét trién cua
ndt san. Not san & ré dau twong thuong tap trung ¢ ting dat 0-20cm, tir 20-30cm
nét san it dan va néu sau hon nira thi c6 it hoac khong co. N6t san dong vai tro
chinh trong qué trinh ¢ dinh dam khi troi cung cap cho cay. Luong dam cung
cap cho cay kha lén khoang 30-60 kg/ha. Nét san c6 thé dai | cm, duong kinh 5 -
6 mm, m&i hinh thanh ¢6 mau trang sira, khi tét nhat c6 mau hong. Quan hé giira
vi sinh vat nét san véi cdy dau tuong 13 mbi quan hé cong sinh: cay cung cap
chat dinh dudng cho vi khuan hoat dong, nguoc lai vi khuan lai tong hop nito tur

do cua khong khi chuyén sang dang dam hitu co ciy co thé sir dung duoc [14].

Than cay dau tuong thudc than thao, ¢ hinh tron, trén than cé nhiéu 16ng

nho. Than khi con non c¢6 mau xanh hoic mau tim khi vé gia chuyén sang mau
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nau nhat, mau sic cua than khi con non co lién quan chat ché véi mau sic cua
hoa sau nay. Néu than lic con non mau xanh thi hoa mau tring va néu khi con
non than ¢6 mau tim thi hoa ¢6 mau tim do6. Than cé trung binh 14-15 l6ng, cac
l6ng & phia dudi thuong ngan, cac 16ng & phia trén thuong dai (vi nhiing 16ng
phia trén phat trién tir ngay 35-40 tro di vao lic ciy dang sinh truong nhanh nén
16ng thuong dai). Tuy theo gidng va thoi vu gieo ma chiéu dai 16ng c6 su khéc
nhau thuong bién dong tir 3 - 10 cm. Cay dau tuong trong vu hé thuong co 16ng
dai hon vu xuén va vu déng. Chiéu dai caa long gop phan quyét dinh chiéu cao
cua than. Than cay dau twong thuong cao tir 0,3 m - 1,0 m. Nhitng giéng than
nho 16ng dai dé bj d6 hay moc bo thudng 1am thirc an cho gia stic. Nhitng giéng
than to thuong 13 than déng va c6 nhiéu hat va chdng duoc gi6 bdo. Toan than c6
mét 16p 16ng to ngan, moc day bao phu tir goc 1én dén ngon, dén ca cudng la.
Thuc té ciing c6 giéng khong co 1ong to. Nhiing gidng c6 mat do 16ng to day,
mau sam c6 sac khang bénh, chiu han va chiu rét khoé. Nguoc lai nhiing giéng
khong co 16ng to thuong sinh trudng khong binh thuong, sic chéng chiu kém.
Than c6 16ng to nhiéu it dai ngan, day thua 1a mot dac diém phan biét giira cac
gidng voi nhau. Tur luc moc dén khi cay c6 5 14 that (3 14 kép) khoang 25-30
ngay sau khi gieo, than sinh truéng voi toe do binh thuong [14].

Vé qua trinh phét trién cia cay dau tuong, khi cay da c6 6-7 | that (4-5 14
kép) than bat dau phat trién manh, téc d6 manh nhat vao luc ra hoa ro. Sy khac
biét cua cay dau twong vai cdy trong khéc 1a khi cay ra hoa ro lai 1 ltc than canh
phét trién manh nhat. Pay 1a giai doan 2 qué trinh sinh trudng sinh dudng va
sinh trugng sinh thyc canh tranh nhau dan dén khung hoang thiéu dinh dudng,
cho nén can phai cung cép day du dinh dudng truéc khi vao thoi ky nay va tao
diéu kién cho bo ré phat trién thuan loi. Trong k¥ thuat cham séc ta phai xgi vun
két hop vé&i bon thic phan cho dau twong vao giai doan 3-5 14 kép, Ilc cay c6

day da hoa thi sinh truang cham dan rdi dirng han.
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Cay dau tuong c6 3 loai la: 14 mam, 14 nguyén, 1a kép. L4 mam mé&i moc
c6 mau vang hay xanh luc, khi tiép xidc véi anh sang thi chuyén sang mau xanh.
Hat giéng to thi 14 mam chira nhiéu dinh dudng nudi cdy mam, khi hét chat dinh
dudng 14 mam kho héo di, cho nén trong ky thuat trong dau twong nén lam dat
toi nho va chon hat to cay s& moc khog¢, sinh truéng tét. L4 nguyén xuat hién sau
khi cady moc tir 2-3 ngay va moc phia trén 14 mam. La don moc ddi xang nhau.
L4 don to mau xanh bong 13 biéu hién cdy sinh truong tét. La don to xanh dam
biéu hién caa mot giéng c6 kha niang chiu rét. L4 don nhon gon séng 1a biéu hién
cay sinh truong khong binh thuong. Mbi 14 kép cd 3 14 chét, ¢ khi 4-5 la chét.
La kép moc so le, 14 kép thudng c6 mau xanh tuoi khi gia bién thanh mau vang
nau. Ciing c6 gidng khi qua chin 14 van giit dwoc mau xanh, nhitng gidng nay
thich hop trong lam thie an gia sac. Phan 16n trén la c6 nhiéu 16ng to. La co
nhiéu hinh dang khéac nhau tuy theo gidng, nhitng gidng 14 nhé va dai chiu han
khoé nhung thudng cho ning suat thap. Nhitng gidng 14 to chdng chiu han kém
nhung thudng cho ning suat cao hon. Néu 2 14 kép dau to va day thuong biéu
hién gidng c6 kha nang chong chiu rét. S6 luong 14 kép nhiéu hay it, dién tich 14
to hay nho chi phdi rat 16n dén nang suat va phu thudc vao thoi vu gieo tréng.
Cac 14 nam canh chim hoa nao git vai trd cha chu yéu cung cap dinh dudng cho
chim hoa 4y. Néu vi diéu kién nao d6 lam cho 14 bi Ua vang thi qua ¢ vi tri d6
thuong bi rung hoic 1ép. Cac nha chon giéng dau twong dua ra co s dé nang cao
nang suat dau tuong 13 ting cudng qua trinh quang hop va mudn quang hop véi
hiéu qua cao thi phai chon nhitng cdy c6 bd 14 nho, day, thé 1a dung va la co
dang hinh tring. Sé 14 nhiéu to khoé nhat vao thoi ky dang ra hoa ro. Khi phién
|4 phét trién to, rong, mong, phang, c6 mau xanh tuoi 1a biéu hién cdy sinh

truong khoé ¢ kha ning cho ning suat cao [14]

Hoa dau tuong nhd, khong huong vi, thuoc loai canh budém. Mau sic cua
hoa thay doi tuy theo giéng va thudng c6 mau tim, tim nhat hoic trang. Pa phan

c4c giong c6 hoa mau tim va tim nhat. Céac giéng dau twong c6 hoa mau trang
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thuong c6 ty 16 dau cao hon cac gidng mau tim. Hoa phét sinh & nach 14, dau
canh va dau than. Hoa moc thanh ting chum, mdi chim c6 tir 1-10 hoa va
thuong ¢d 3-5 hoa. Hoa dau twong ra nhidu nhung ty 18 rung rat cao khoang 30%
c6 khi 1&n t6i 80% [14]. Hoa dau twong thudc loai hoa dong chu ludng tinh trong
hoa ¢6 nhi va nhuy, mdi hoa gdm 5 14 dai, 5 canh hoa c6 10 nhj va 1 nhuy. Dai
hoa c6 mau xanh, nhiéu bdng. Cac canh hoa vuon ra khoi 14 dai tir ngdy hom
truéc va viéc thu phan xay ra vao sang ngay hém sau lic 8-9 gid sang trudc khi
nu hoac hoa chua nd hoan toan. Mua hé hoa thuong né sém hon mua dong va
thoi gian nd hoa rat ngan sang nd chiéu tan. Hoa ddu twong thuong thu phan
truéc khi hoa ng va 1a cay tu thu phan, ty Ié giao phan rat thap chiém trung binh
0,5 - 1%. Thoi gian bit dau ra hoa sém hay muon, dai hay ngan tuy thudc vao
gidng va thoi tiét khac nhau. Gidng chin sém sau moc trén dudi 30 ngay da ra
hoa va gidng chin muén 45-50 ngay mai ra hoa. Thoi gian ra hoa dai hay ngan
theo giéng va theo thdi vu. Co6 nhitng giéng thoi gian ra hoa chi kéo dai 10-15
ngay. Két qua nghién ctiru cho thay thai ky hoa ro thuong tir ngay thir 5 dén ngay
thir 10 sau khi hoa bat dau no. Hoa trong dot ro méi tao qua nhiéu, con trude va
sau dot hoa ro thi ty 16 dau qua thap. Diéu kién thich hop cho su né hoa 1a &
nhiét 46 25-28°C, am d¢ khong khi 75-80%, am do dat 70-80%. Cian c& VAo
phuong thirc ra hoa ngudi ta chia cac gidng dau twong lam 2 nhém: (i) Nhém ra
hoa hitu han: Thudc nhitng giéng sinh truéng hitu han, huéng ra hoa theo trinh
tu tir trén xudng dudi va tir ngoai vao trong. Nhiing giéng nay thuong cay thap
ra hoa tap trung, qua va hat dong déu. (i) Nhoém ra hoa v han: Thudc nhitng
gidng sinh truong vo han, c6 hudéng ra hoa theo trinh ty tir dudi 18n trén va tur
trong ra ngoai. Nhiing giéng nay thudng ra hoa rat phan tan, qua chin khéng tap
trung va pham chat hat khéng déng déu. Trong thuc té, nhiing gidng hoa tap
trung néu gap diéu kién bt thuan, hoa s& rung nhiéu nén that thu ning. Con
nhitng giéng thoi gian ra hoa dai tuy qua chin khéng tap trung nhung néu bi rung

vao mét dot thi hoa sé ra tiép dot sau nén khdng that thu ning.
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