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MO PAU

1. Tinh cép thiét cia dé tai

Pau tuong co6 tén khoa hoc 1a Glycin max (L) Merril, 1a cay cong nghiép va cay
thuc pham quan trong, ngudn cung cap chu luc vé protein va dau thyc vat trén thé gidi.
Hat ddu tuong chtra ham lugng protein tir 38 - 45%, cao nhat trong céc loai thyuc vat,
lipit tir 18 - 26% va c6 cac mudi khoang Ca, Fe, Mg, P, K, Na, S; cac vitamin A, B1,
B2, D, E, F; cc enzyme, sap, nhwa, cellulose. Pau twong duoc coi 1a mot ngudn cung
cap protein hoan chinh vi chira mot lugng dang ké cac amino acid khong thay thé can
thiét cho co thé nhu isoleucin, leucin, lysin, metionin, phenylalanin, tryptophan, valin.
Ngoai gia tri dinh dudng dau tuong con 1 nguyén liéu cho cac nganh cong nghiép ché
bién thuc pham, ché bién thirc an chin nudi, ché bién dugc pham. Ngoai ra dau tuong
con 1a cdy trong st dung dé cai tao dat do co sy cong sinh v6i vi khuan nét san
Rhizobium Japoricum. Ngay nay, sy tiéu thy cac san pham tir dau tuong tang 1én trén
toan cau, bai vi dau twong c6 nhiéu loi ich, d6 1a lam giam luong cholesterol, phong
chdng cac bénh ung thu, dai thdo duong, béo phi va bao vé co thé chéng lai cac bénh
vé duodng rudt va than [1].

Mic du dau twong mang lai nhiéu loi ich nhu vay, nhung hang nam trén thé
gidi ton that do sdu hai dau twong giy ra ude tinh dat khoang 32% ning suat [130].
O nudc ta 5 nim gan day dién tich trong dau twong chi trén 170.000 ha, ning sut
binh quén xap xi 1,5 tAn/ha, san luong hat trén 210 nghin tan, thap hon nhiéu so véi
ning suat binh quan cua thé giéi [17]. Viét Nam di dit ra muyc tiéu ting san luong
d4u twong 1én dén 500 triéu tAin/nim vao nim 2010. Tuy nhién, san luong dau twong
kho tang nhanh trong nhitng nam t6i do niang suat con thap, chi phi cho hoa chat trir
sdu hai cao, 1am han ché kha ning ting ning suét, ting mua vu va dién tich gieo
trong cua dau tuong. Trong khi d6 san xuit dau twong tai Viét Nam thuong dbi mit
v6i nhiéu loai sdu gy hai.

Cong nghé sinh hoc hién dai va cac cay trong bién ddi di truyén dang dugc tng
dung rong rai ciing nhu c6 nhiéu déng gdp gia tri cho san xuat ndng nghiép, dic biét
trén linh vyc tao gidng cdy trong méi. Cong nghé sinh hoc véi nhiing tién bo caa ky
thuat DNA téi t6 hop va chuyén gen thuc vat, cac gen duoc phan lap tir cac sinh vat
khac loai, thuc vat, vi sinh vat va dong vat da duoc dua vao cay trong. Véi kha niang
tuyét voi nay cho phép tao ra hang loat cly trong mang cac gen hiru ich, c6 nhitng dac
tinh ndng hoc quan trong nhu khang sau, khang thudc diét co, chin sém va cac dac tinh
c6 loi khac, diéu ma céc nha chon gidng truyén thdng chua 1am duoc.

Theo nhiing tinh toan gan day, giai doan 1996 — 2012 dién tich cay trong bién doi
gen di tang 87 lan, diéu nay cho thay céng nghé vé cay trong bién doi gen la cong
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nghé duoc chap nhan nhanh nhat trong lich str ndng nghiép hién dai. Tir ndm 1996 dén
nam 2009, cdy trong bién d6i gen da gop phan tao nén tinh bén viing va giam bién doi
khi hau. Piéu nay duoc thay thdng qua san lugng cy trong ngdy cang ting va tri gid
65 ty USD, tiét kiem 393 triéu thudc trir sau, chi tinh trong nam 2009 giam phat thai
18 ty kg khi CO,, twong duwong giam gan 8 triéu chiéc xe hoi trén dudng — tao mot moi
truong trong sach hon, bao ton da dang sinh hoc bang cach tiét kiém 15 triéu ha dat va
hd tro giam ngéo bang cach gitp 14,4 triéu ho ndng dan nho, trong s6 d6 ¢6 nhiing ho
ndng dan 1a nhitng ngudi nghéo nhat trén thé gidi.

Cung v6i hién trang va xu thé phat trién cia thé gidi, Viét Nam da trién khai cac
nghién ctru vé cdy trong chuyén gen néi chung ciing nhu dau tuong chuyén gen noi
riéng, c6 nhirng két qua ban du dang ghi nhan [6], [11], [12], .....

Trén co so thyc tién nay, chiing toi thiét ké cac thi nghiém nghién ctru chuyén
nap gen khang siu ¢ dau tuong. Trong pham vi dé tai, chiing t6i tién hanh: “Nghién
ciru bién nap gen khang siu crylB vao dau twong (Glycine max (L.) Merrill)
thong qua vi khuin Agrobacterium tumeficens”.

2. Muc tiéu nghién ctru

Nghién ctru bién nap gen khang sau cry1B vao mot sé dong/gidng dau tuong
Viét Nam
3. Yéu cau nghién ciru

- Panh gi4 kha nang tai sinh cay hoan chinh ctia mot sb giéng ddu twong nghién
cuu, lua chon giéng lam vat li€u cho thi nghiém chuyén gen.

- Chon ching vi khuan Agrobacterium tumeficens pht hgp cho chuyén gen vao
gidng dau twong nghién ctu.

- T6i wu hoa mét sé yéu té anh huong dén hiéu qua bién nap & gidng dau tuong
nghién ctru.

- Panh gia hiéu qua bién nap gen cry1B vao mot sb dong/giéng dau twong Viét
Nam thong qua vi khuan Agrobacterium tumeficens mang hé thong vector pX2-
C1lmpi:CrylB:nos.

- Xac dinh sy ¢ mat cua gen khang sau crylB va gen chi thi chon loc hpt
(khang khang sinh) & cac dong dau tuong chuyén gen T1.
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Chuong 1
TONG QUAN TAI LIEU
1.1. Tong quan vé diu twong
1.1.1. Ngudn gdc va phén loai ciy diu twong

Nguon goc: Pau tuong 14 mot trong nhitng loai cy trong ma loai ngudi da
biét str dung va trong trot tir lau doi, vi vy ngudn gdc cta cay dau twong cling sém
dugc x4c minh. Nhitng béng chiing vé lich st, dia ly va khao ¢ hoc déu cong nhéan
rang dau twong c6 nguyén san & Chau A va c6 ngudn gdc tir Trung Qubc. Cay dau
tuong dugc thuan héa ¢ Trung Qudc qua nhiéu triéu dai tién phong kién va dugc
dua vao trong trot, khao sat co thé trong triéu dai Shang (ndm 1700 — 1100 B.C) trudc
céng nguyén[2].

Phan loai: Co nhiéu cach phan loai ddu tuong dua trén nhing yéu cau, tiéu chi
phan loai khac nhau. Hé thong phan loai theo khoa phan loai cua Hymowitz, T. va
C.A. Newell cin ctr vao dic diém vé hinh thai, phan b dia 1y va sé luong nhiém sic thé
duogc nhiéu nguoi sir dung [80]. Theo d6, ddu twong hay d6 twong, dau nanh co tén khoa
hoc 1a Glycine max (L.) Merr, va thudc:

Bo dau : Fabales

Ho dau : Fabaceae

Phan ho : Leguminosae

Chi  : Glycine

S6 lugng nhiém sic thé 2n = 40

Ngoai chi Glycine con ¢6 thém chi phu Soja. Chi Glycine dugc chia ra thanh 7 loai
hoang dai 14u nim, va chi phu Soja duoc chia ra lam 2 loai: loai dau twong trong Glycine
(L.) Merrill va loai hoang dai hang nam G. Soja Sieb va Zucc.

1.1.2. Pic tinh chdng chiu ciia cAy diu twong

Nhiing bude tién ctia Cong nghé sinh hoc hién dai da timg budc tao ra ciy trong
mang nhiing dic tinh méi hay phat huy thé manh cta nhiing dic tinh vn c6 phuc vu
nhu cau san xuét, kinh doanh va tiéu dung cta con ngudi. Pau tuong ciing vy, 1a mot
trong nhiing cdy trong quan trong bac nhat — mbi quan tdm ctia nguoi dan, nha kinh té,
cling nhu cac nha khoa hoc. Va, vi vy, cac dic tinh ctia dau tuwong ciing dd c6 nhiéu
thay d6i tich cuc cing véi cac dic tinh sin c6 nhd ¢6 nén cong nghé sinh hoc hién dai.

e Dac tinh khang con trung, sau, bénh hai

Tinh khang sau hai 1a dic tinh cta gidng cdy trong c6 kha ning chong lai su
tan cong cuia mot loai sdu hai nao ddy hodc 1am giam tac hai do sdu hai gdy ra. Tinh
khang bénh hai 12 kha ning cua cay trong chéng d6i, ngin chin sy xam nhap, 1y

lan ctia vat gy bénh vao cdy trong. Tinh khang bénh s& biéu hién cdy trong khong
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bi nhiém bénh hay bi nhiém bénh & murc rat thap, khong gy anh hudng téi sinh
trudng, nang sut cay trong.

Doi v6i dau twong, mot sd dong/gidng dugce danh gia 13 c¢6 kha nang khang bénh
ri sit do nam Phakopsora pachyrhizi gy ra. Graham va cong su da sang loc 15.000
mAu trong bo suu tip gen ddu twong cho thay chi co it hon 5% mau c6 kha ning khang
bénh va giai trinh ty locus Rpp4, xac dinh dugc mdt nhom gen duge xem 1a c6 kha
ning khang bénh ri sit (ASR). Khi so sanh giita cac dong dau twong man cam voi
nhirng dong c6 kha nang khang bénh nguoi ta da xac dinh mot gen Rpp4C4. Gen nay
chiu trach nhiém quyét dinh kha nang khéng bénh cua dau twong. Rpp4C4 1a mot
trong 5 gen chinh ndm canh nhau trong locus Rpp4. O Viét Nam, T.A. Pham va cong
su (2009) da danh gia kha niang khang bénh ri sat ctia 63 gidng dau twong (trong d6 c6
3 gidng ciia Viét Nam) qua nim mua vu khac nhau tir 2005 dén 2009 va xac dinh duoc
gidng DT2000 va Vang Ha Giang 1a 2 gidng c6 kha ning khang bénh ri sit tot nhét
[134]. Song, thong ké & cac nude trong dau twong trén thé gidi da xac dinh ning suat
dau tuong bi suy giam do loai bénh ri sit gdy ra khoang tir 10 dén 80% tiy tirng mua
vu, diéu kién thoi tiét, k¥ thuat canh tac va gidng dau trong gieo trong.

Cong tac nghién ctru lai tao dau tuong khang sau hai, dac bi¢t ddi véi sau thude
bd canh vay (Lepidoptera), bang cac phuong phap lai chon giita hai hay nhiéu gidng
dau twong v6i nhau gip nhiéu khé khin va khong thanh cong. Nguyén nhan 1a do
ngudn gen khang véi sdu bo canh vay rat hiém ¢ dau twong va con lai tao duoc tir cac
ngudn bd me mang tinh khang sdu hai nhu PI171451, PI229358 c6 thoi gian sinh
truong dai, ning suat rat thap, d& d6 ngd va chi khang siu & mirc d6 trung binh nén
khéng thich hop cho san xuét.

Céc tién bd gén day trong cong ngh¢ sinh hoc thuc vat, dac biét 1a vi¢c sir dung
cac cdy chuyén gen va danh ddu phan tir trong chon tao gidng ciy trong di mo ra
huéng méi trong cong tac lai tao gidng dau tuong khang sau. Nam 1994, Parrott va
cong su thuc hién thi nghiém chuyén gen Bt vao ciy ddu twong. Tac gia sir dung gen
crylAc duoc phan lap tir chung Bacillus thuringiensis var.kurstaki dé tao cay dau
tuong chuyén gen Bt dau tién. Cac cdy chuyén gen Bt nay khi duoc dung 1am thuc dn
cho sau in 14 Velvetbean (Anticarsia gemmatalis), 1am sau biéng an, cham phat trién
va ty 1& sdng sot giam, két qua biéu hién tinh khang twong duong véi gibng dau
trong chuan khang CatIR81-296 c6 tinh khang cao dbi véi sau b canh vay. Do doc
khong cao cia cac cdy ddu twong chuyén gen Bt nay dugc xac dinh 1a do muc biéu
hién thap cta Bt protein (it hon 1ng Bt protein/mg protein tong s6) trong ciy dau
twong [51]. Pé gia ting tinh khang sdu cling nhu an toan sinh hoc cua cac cay dau
twong chuyén gen khang sau, rat nhiéu cac nghién ctru da duoc tién hanh va co

nhing thanh cong nhét dinh.
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e Daic tinh tranh chiu han

Céc cdy ho dau noi chung, cdy dau tuong ndi riéng co6 nhu ciu vé nudc cao
hon céc loai cdy khac, boi dau tuong c6 ham luong protein va lipit cao, dé tong hop 1
kg chét kho can 500-530 kg nudc. Trong qua trinh ndy mam nhu cau vé nude cua dau
tuong chiém 50% khbi lugng hat, trong khi dé ¢ ngd chi 1a 30%, lta 1a 26%

Tinh tranh chiu han ctia dau tuong c6 thé phan loai nhu sau:

- Tranh han: 12 co ché mot sb thoi ky sinh trudng phét trién nhay cam cia ciy
dau tuong tranh va thoat cac anh hudng truc tiép cta kho han.

- Chiu han hodc do giam su mét nude, hodc cay chiu dugc sy mét nude

Nhitng cong trinh nghién ciru vé co ché phan tir cia kha nang chiu han cua
thue vat trong nhitng ndm gan ddy da chi ra rang: cac gene tham gia vao qua trinh chiju
han cua thuc vat dugc chia thanh hai nhém: Nhéml1- gen diéu khién (gen tong hop
protein diéu khién qua trinh phién ma - transcription factor, kinase...) va Nhém 2- gen
chic ning (gen tham gia vao quéa trinh tong hop photphatase, protease, late
embryogenesis abundant (LEA), cic protein sinh tong hop amino acid, duong: proline,
mannitol, sorbitol lam cho thyuc vat tao ra hang loat phan rng sinh hoa va sinh li dé ton
tai va thich nghi. Nguoi ta dd chimg minh dugc rang: khi cdy gip diéu kién bat loi
(han, man...), chi can mot gen diéu khién hoat dong s¢€ kich hoat hang loat cac gen
chtrc ning hoat dong nhim duy tri sy sdng sot cua cdy trong. Gan ddy, trong cong trinh
nghién ctru ctia Tran va cong su (2009) da chi ra rang & ddu twong trong sb 31 gen
diéu khién GmNAC thudc nhom gen diéu khién NAC (DNA-binding transcriptional
dual regulator of nitrogene assimilation) duoc kiém tra, c6 9 gen lién quan dén kha
nang chiu han, man va lanh.

O Viét Nam di c6 mot s6 tac gia nghién ctru kha ning chiu ndng, chiu han cta ciy
dau tuong, tiéu biéu 1a cong trinh danh gia kha ning chiu han cua cac gibng dau tuong
nhap ndi ciia Nguyén Huy Hoang (1992), nghién ciru phan 1ap, x4c dinh trinh ty gen
chaperonin té bao chit tir gidng ddu twong dot bién M103. Phan 1ap gen dehydrin lién
quan dén kha ning chiu han cua cdy ddu twong ctia Tran Thi Phuong Lién (1999),
Nguyén Thu Hién va cong su (2003). Nang cao tinh chiu han ctia cdy ddu twong bang
phuong phap dot bién thuc nghiém ctiia Chu Hoang Mau (2001).

e Tinh chiu lanh

Nhiét @0 dudi 15°C ¢6 anh huong x4u dén nay mam cua hat va sy hat nudc. Nhiét
d6 dudi 13-15°C, giam ra hoa, d4u qua va anh huéng téi quang hop va toan bd may
quang hop.

Tén thuong do lanh thudng gay hai mang té bao,do mang té bao khong c6 kha nang
giit cAu tric ctia nd o nhiét do thap. Cac mo, chang han nhu hat phan dang 16n dé nhay

cam v6i nhiét d6 thap hon cac mé khac va dan dén sy bat duc ¢ cay dau tuong [4].



S6 hoa boi trung tdm hoc lidu http://www.lIrc.tnu.edu.vn/

e Dic tinh khang thubc diét cé

Bing cong nghé sinh hoc ngudi ta dd c6 thé tao ra nhiing giéng ciy trong khang
thube diét co, cho phép loai trir dugc cd dai mot cach chon lgc. Nhin chung, san xuét
cay tréng khéng thudc diét co duoc tién hanh bang viéc chuyén gen ma héa enzyme
gay bat hoat thudc diét co vao cdy trong. Gen ma hoa enzyme tong hop 5-enolpyruvyl-
3-phosphoshikimic (EPSPS), gen ma hdéa enzyme phosphinothricin acetyl transerase
(PAT) d3 dugc chuyén vao ciy dau twong va tao ra cac dong dau twong chuyén gen
khang thudc diét co glyphosate /glufosinate.

Theo Lawton (1999) c6 khoang 1000 giéng dau twong khang thudc diét co
glyphosate dang duoc ban boi hon 200 cong ty trén thé gidi. Monsanto, cong ty giit
ban quyén vé gidng dau twong chuyén gen khang c6 “Round up” théng ké cho thiy
nim 1996 c6 khoang 0,4 triéu hecta trong dau twong khang thudc diét co, nim 1997
tang 1én 3,6 triéu hecta va nam 1998 dat 11,3 triéu hecta [38].

Céc gidng dau tuong chuyén gen khang thudc diét co glufosinate, Roundup va
imidazoline di duoc thwong mai héa. Nam 2004, hang loat cic gibng dau twong
chuyén gen khang cac loai thudc diét c6 khac nhau duge trong chu yéu & My va ching
da duoc nhap khéu vao cong déng chung Chau Au, mic du van tOn tai kha nhiéu tranh
cii. Trong thap ky qua (1995-2006), dbi v6i cdy chuyén gen, dic tinh khang thude diét
co lién tuc 1a tinh trang ndi bat (chiém 71%), tiép sau la dic tinh khang siu bénh
(chiém 18%), va cac cdy mang ca hai dic tinh nay (chiém 11%).

1.1.3. Tinh hinh san xuat va nhu cau tiéu thu diu twong

Cay dau tuong 1a ciy trong can, ngin ngay, dé trong, co tic dung cai tao dat,
ting ning sudt cic cdy trong khac do hoat dong cb dinh dam cua loai vi khuan
Rhizobium cong sinh trén ré cdy dau. Pau twong 1a ngudn thuc pham co gia tri kinh té
cao, giau dam, gidu chét béo, gidu cac chat khoang, cac vitamin va dugc wu ai goi 1a «
Ong Hoang ctia cac loai dau”.

Tinh hinh san xuat du twong:
Trén thé gici:

Qué huong cta dau twong 13 Pong Nam chau A, nhung 45% dién tich trong dau
tuong va 55% san luong dau twong cua thé giéi nam & My. Do kha nang thich tmg
rong hién nay dau twong duogc trong & khip cac chiu luc, tap trung nhiéu nhit ¢ chau
M¥ (73,03%), tiép dén 1a chau A (23,15%) va mot s6 nude khac trén thé gidi (ngudn

UNFood & Agriculture Organisation, FAO).
Nam 2009, téng san lugng dau tuong dugc san xuét trén thé gidi 1a 210,9
triéu tin. My 13 nudc din dau v6i san lugng 80,7 triéu tin (chiém 38% so voi
toan thé gidi). Brazil xép tht 2 v6i 57 triéu tan chiém 27%, Argentina 15% (32

triéu tan), Trung Qudc 7% (15,5 triéu tan)...
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