GIONG PAU NANH BIEN POI GEN

Hyeyoung Lee va ctv. (2013) di tong hop nhiéu tu liéu vé cdng trinh dau nanh bién di gen rat
dang chi y. Dau nanh (Glycine max (L.) Merrill) hién nay la loai cdy mo hinh thugc ho bau,
dugc phéat trlen gidng blen d6i gen 16n nhat trén toan cau. Cha yéu Ia gidng khang thudc c6 phuc
vu cho y&u cau san xuit dau nanh trén dién rong, thiéu cong lao dong. Trong hon hai thap nién
qua, Viéc chuyén gen vao té bao thyc vat rat thanh cong voi nhiéu phuong phap khac nhau. Déi
V6i cay dau nanh, phuong phép phd blen nhat 1a chuyen nap gen gian tiép thdng qua vi khuan
Agrobacterium va chuyén nap tryuc tiép bang sing bén gen. Ca hai phuong phap nay déu thanh
cong dé tao ra cay dau nanh transgenic. bac biét Ia, chuyen nap gen thong qua st dung l6ng than
mang tu diép lam nguon vat liéu chinh, véi vi khuan Agrobacterium mang gen muc tiéu. Tuy
nhién, nhiéu phuong phép méi da va dang dugc phat trién to ra hi¢u qua hon trong cai bién giong
dau nanh theo y mudn cia nha chon giéng. Tuy nhién, van con d6 nhitng thach thic vé giéng
chuyén nap, mé chuyén nap dé c6 két qua tai sinh tét nhat.

Chuyén nap gen trén I6ng than mang tir diép (Cotyledonary-node-based transformation)

Hé thong cay tai sinh dugc béo cdo lan dau tién trong chuyén gen trén 16ng than mang ti diép do
Wright va ctv. (1986). R4t nhiéu chdi phu va chdi than tir mé dwoc nudi ciy biéu hién kha phong
phu va duogc tai sinh thanh cay trén moi trueong cd cytokinin. Cay dau nanh transgenic duoc phat
trién thanh cdng va san sinh ra tir tr diép con non hay tu diép da truong thanh véi vi khuan
Agrobacterium. Hinchee va ctv. [1088] bdo co lan dau tién san sinh ra dugc cdy dau nanh
transgenic ¢6 kha ning hitu thu bang “cotyledonary-node” da truong thanh véi vi khuan
Agrobacterium, nhung hiéu qua chuyén nap rat thap. Hé thong nay su dung marker dé chon loc
la gen neomycin phosphotransferase 11 (NPT 11) c6 két hop voi kanamycin. Tuy nhién, van dé
xay ra la tai sinh cay biéu hién choi than khong phai “transgenic” hozc chéi than bi kham ¢ giai
doan hinh thanh chdi. Tuy nhién, hé thong nay Ié thudc rat nhidu vao giéng dau nanh, khdng phai
giong nao ciing thich hop cho chuyén nap gen thanh céng. Mudn khic phuc hién tuwong
“genotype-dependency” nhu vay, hodc hién tuong kham (chimerism) trong phwong phéap chon
bang NPT 11, nguoi ta ¢6 gang phat trién phuong phap mai trong Chuyen nap gen dau nanh
(Zhang va ctv. 1999]. D6 la st dung marker chon loc bang gen khang thubc co - gen bialaphos
resistance (bar) két ‘hop vei glufosinate lam mét “selective agent”. H¢ thong nay da cho phép
chuyén nap vao nhiéu giéng dau nanh GM thanh cong véi transgene kh& on dinh vé di truyén,
hiéu qua chuyén gen duoc cai thién rat nhiéu. Giai phap cho van dé chon loc bang “kanamycin”,
Clemete va ctv. [2000] da phat trién hé thdng st dung “glyphosate” lam “selective agent”, dan
dén hiéu qua chon loc cao va di truyén cua transgene rét on dinh.

Su bd sung nhiéu hop chat cé tinh chat “thiol” trong méi truong dong nudi cdy (co-cultivation
medium) gia ting dang ké hiéu qua chuyén nap gen [Olhoft va ctv. 2003, 2001]. Nhimg “thiol
compounds” nhu vay la chat antioxidants, 1am giam ton thwong do 6 xi hoa, ma md sé& bi hda nau
hoac bi hoai tt, thuc day tién trinh “organogenesis” (phat sinh ra nhitng co quan, biét hda chuc
ning cua md té bao) va moc ra chdi than tir cac chdi mam [Dan 2008].

Gan day, Paz ctv. (2006) ciing c6 bao céo chuyén nap gen trén dau nanh qua I6ng than mang tir
diép truong thanh véi vi khuan Agrobacterium. Thuat ngir “half-seed explants” da dugc ngudi ta
st dung lam ngudn vat liéu va cay “fertile transgenic” da duoc thu thap. That vay, rat nhiéu
phong thi nghiém dé tham gia dé chuyén nap gen vao dau nanh thanh cong thdng qua viéc sir
dung phuong phap “cotyledonary-node explant”. Bé khic phuc cau chuyén vi khuan



Agrobacterium dich chuyén cham vao té bao, ngudi ta lan dau tién d4 sira d6i moi truong xam
nhiém (infection media) véi hop chat phenol, 4'-Hydroxy-3',5'-dimethoxyacetophenone
(acetosyringone), dé kich thich su thé hién cua gen diéu khién doc té (Vir) cua vi khuan [Owens
va ctv. 1988, Trick va ctv. 1997]. Bé gia ting nhiéu vi tri xam nhidm, Trick va Finer [1997] da
danh gia hiéu qua cua phuong phap “cotyledonary node transformation” bing am hoc
(sonication) hd trg vi khuan Agrobacterium — quy trinh ndy c6 tén chuyén mén 1a SAAT
(sonication assisted Agrobacterium transformation). Xt ly theo kiéu nay khong thu nhan duoc
“fertile transgenic plants”, nhung di gia ting s lan chuyén cua vi khuan Agrobacterium vao té
bao cay chi. Olhoft va ctv. [2001] phét hién ra “thiol compounds” lam ting cuong sy Xam nhiém
cua vi khuan Agrobacterium vao ciy dau nanh. Cung thoi ky ay, nhitng hop chat nhu vay tao ra
mot anh huong cd thuat ngr chuyén moén la “counter-selection effect” khi nguoi ta sir dung
glufosinate 1am chat chon loc. Giai quyét van dé nay, Olhoft va ctv. [2003] di phat trién
“Hygromycin phosphotransferase” (HPT II) — hé thong nay dung hygromycin B lam “selective
agent”. Két qua la hi¢u qua chuyén nap ting 1én dang ké.

Hiéu qua chuyén nap vai “thiol compounds” ting gap 5 1an so véi st dung phuong phap chon
loc bang glufosinate [Zeng va ctv. 2004].

Vi quy trinh chon loc bang kanamycin hoic hygromycin B 1am “selection agent” da dugc chang
minh 12 tiy thudc vao gidng dau nanh, cho nén, hé théng chon loc duogc sir dung nhidu nhat 1a két
hop gen bar véi phosphinothricin (glufosinate) [Zhang va ctv. 1999, Zeng va ctv. 2004]. Trong
hé thdng chon loc ay, ham lugng glufosinate anh huong rat I6n dén tan suat chuyén nap gen
[Zeng va ctv. 2004].
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Hinh 1: So db chuyén nap gen cdy dau nanh (Glycine max (L.) Merrill) bang “l6ng than mang tir
diép” (Lee va ctv. 2013).

Chuyén nap gen vao phdi non (Immature embryos-based transformation)
Viéc tai sinh trong sir dung phoi non thong qua “phat sinh ph6i s6 ma” (somatic embryogenesis)

duogc Christianson va ctv. [1983] béo céo lan dau tién. Phoi chua truong thanh dugc tach ra tir vo
bao hat dau nanh (soybean pods), dugc xir 1y trong moéi truong treo “semi-solid media” hoac



“liquid media” ¢c6 ham lwong cao caa auxin, 2,4-Dichlorophenoxyacetic acid (2,4-D), va toan bo
cay non duoc hdi sinh [Finer va Nagasawal1988. Finer va Mc Mullen 1991]. Sau khi phdi non
duogc phat trién nhu mot ngudn vat liéu, cay transgenic duogc thu dau tién tir mo “explant” nay
bang phuwong phap ban gen [Finer va Mc Mullen 1991]. Hé théng nay sir dung marker chon loc
la glyphosate, hygromycin, va sir dung vi khuan Bacillus thuringiensis (BT) cho dau nanh
transgenic [Padgette va ctv. 2009, Stewart va ctv. 1996]. Giéng dau nanh duoc sir dung & day 1a
“Jack” and “Williams 82.”

Str dung sting bin gen vao phdi non c6 xu hudng tao ra rt nhiéu bién di di truyén va c6 nhiéu
ban sao khi du nhap DNA la vao co quan ciy chu. Tuy nhién, van dé nay con két hop voi moi
truong huyén phii ctia phoi truéng thanh din dén ty I¢ cay transgenic bj mat “fertility” ctia ching
kha cao [Stewart va ctv. 1996]. Cho du c6 tré ngai nhu vay, nhu ciy phéi van cé nhiéu wu diém,
mét trong nhitng thuan loi Ién nhat cua né 1a hiéu qua chuyén nap twong d6i cao va it bi kham.

Chuyén nap vae dinh chdi cia phdi (Embryogenic shoot tips-based transformation)

Explant tir dinh chdi cta phdi (embryonic shoot tip) 1a nguon vat liéu duoc ua chuong khi
chuyén nap gen vao ciy dau nanh. McCabe va ctv. [1988] cong b dau tién vé su chuyén nap 6n
dinh nay bang té bao sinh mé (meristemic cell), dinh chdi, théng qua sung ban gen. Chdi xuét
phét tir sinh md ngon théng qua nodi sung phat sinh co quan (organogenesis). Choi duoc san sinh
dé hinh thanh chéi than cho ciy truéng thanh. Tuy nhién, tat ca nhiing cay transgenic dau tién
déu bi kham (chimeric).

Martinell va ctv. [2002] md ta phuong phép nay bang cach st dung dinh chdi sinh mo ngon cua
cay mam thong qua phuong phap chuyén nap gen bang vi khuan Agrobacterium. Hé théng nay
kh& nhanh va hiéu qua cho chuyén nap gen cay dau nanh.

Liu va ctv. [2004] ciing c6 bio cdo vé hé théng tai sinh dinh sinh md ngon cia phdi. Nhing
“explants” nhu vay c6 tan suat tai sinh cao va hiéu qua chuyén nap cao thong qua vi khuan
Agrobacterium dén 15.8%.

Long than non mang tir diép (Immature cotyledonary-nodes)

Kha nang tai sinh 16ng than non mang tu diép (immature cotyledonary-node) duoc bao cao bai
Parrott va ctv. [1989]. Can ct theo hé thong tai sinh nay, cdy dau nanh transgenic dau tién da
duogc phat trién véi vi khuan Agrobacterium tumefaciens [Parrott va ctv. 1989]. Xu ly véi hai
chang noi (strains) cua vi khuan Agrobacterium: LBA4404 va EHA101; két hop st dung
kanamycin dé chon loc. Hé théng con st dung auxin 1-Naphthaleneacetic acid (NAA) cho cay
tai sinh. Mac du hé thong nay cho phép phét trién cay transgenic tir nhitng “explants” noi trén,
nhitng cay transgenic “no fertile” da duoc phuc hoi.

Gan day, Ko va ctv. [2003] da gidi thiéu phuong phap chuyén nap gen hiéu qua sir dung long
than non mang ter diép, véi vi khuan Agrobacterium, nhung hiéu qua chuyén nap dat kha thap

Chuyén nap gen vao truc dwéi 4 mam (hypocotyl based transformation)

Truc dudi 14 mam (hypocotyl) c6 thé duoc s dung lam “explant” tir 13 gidng dau nanh khac
nhau trong thi nghiém nay. Hau hét giong dau nanh phat trién choi than tir explant [Dan va ctv.
1998]. Phuong phap nay da duoc bao cao trong quy trinh tai sinh cay mang tinh chat khéng phu
thugc vao gidng (genotype-independent regeneration protocol) va duoc ap dung “acropetal end”



(huéng vé ngon) cua truc dudi 14 mam khi cay duoc 7 ngay tudi. Su kich thich ra chdi than phu
(adventitious shoots) tir nhitng mau explant ndy, nhung hau hét chdi than déu khong truong
thanh trong dét.

Wang va ctv. [2008] thanh cong trong viéc tao ra cay “fertile transgenic” bang truc ha diép voi
chuyén nap gién tiép thdng qua vi khuan Agrobacterium. Mudn cai tién hé thdng chuyén nap
ndy, ngudi ta chd y hai héa chat : cytokinin hormone 6-Benzylaminopurine (BAP) va silver
nitrate, duoc bd sung vao méi trudng nudi cay hinh thanh chdi than. M6 thuc sy dap ang véi tai
sinh cay la vung sinh m6 ¢ tai “nodal area” (vung l6ng than mang tir diép) [Olhoft va Somers
2001].

Chuyén nap gen vao mé la (Leaf tissue-based transformation)

Phuong phap tai sinh cay tir md 14 hoic “epicotyls” (tru trén 14 mam) dwoc béo céo lan dau tién
boi Wright va ctv. [1987]. Nhiéu chdi than phat trién tir mau “explants” nhu vay da duoc xu ly
véi cytokinin BAP hormone. Rajasckaren va ctv. [1997] dd moé ta két qua tai sinh cua nhiéu
gidng dau nanh théng qua phat sinh phdi (embryogenesis) cua “epicotyls” va mo 14 dau tién, tir
do, kich thich tao ra cay “fertile” tir mau “explants” nhu vay. Kan va ctv. [2006] lan dau tién
khao nghiém hiéu qua chuyén nap cua epicotyls va md la thong qua vi khuan Agrobacterium
tumefaciens. Chiing ndi vi khuan dugc s dung la EHA101 va LBA4404.

Chuyén nap gen gian tién nhd vi khuan Agrobacterium

Agrobacterium 12 vi sinh vat duy nhat tham gia tao cay transgenic trong tu nhién (De Cleene va
De Ley 1976). NO cho phép su du nhap cia mot ban sao don DNA nao d6 con goi la T-DNA di
vao té bao cay chu va hop nhat véi hé gen DNA cua cdy chi, két qua 1a c6 DNA tai to hop trong
cay chu. Sy phéat trién (Ti) plasmid dwoc md ta boi Hooykaas va Schilperoort (1992); Newell
(2000).

Agrobacterium da va dang dugc nguoi ta s dung chuyén nap gen muc tiéu vao trong nhiéu loai
cay trong khac nhau phuc vu cai bién di truyén [Ishida va ctv. (1996); Pedersen va ctv. 1993].
Agrobacterlum di chuyén vao vét thuong cua té bao cay chi host, noi ma c6 hién twong phenolic
compounds vi du nhu acetosyringone, dong vai trdo nhu nhirng “inducers” cua cac gen vir
(Stachel va Nester 1986) cua vi khuan. Vi khuan gan vao té bao cay chu, di chuyén T-DNA cua
n6 vao té bao chu, sau khi bj kich hoat boi protein “virulence” (Vir). Hién nay, acetosyringone
duogc sir dung khé pho bién dé cai tién hiéu qua chuyén nap. Sau hién tuong kich hoat gen vir, a
mot day phan tir don T-DNA copy (T-strand) dwoc van chuyén vao cay chu théng qua hé thdng
bai tiét “type IV” (T4SS), ma T4SS nay co lién quan dén phuc protein VirB (Cascales va
Christie 2003). Phwic VirB c6 it nhat 12 proteins (VirB1-11 va VirD4), ching hinh thanh nén
mét kién tric co thuat ngir khoa hoc 1a “multisubunit envelope-spanning” (Christie va ctv.
2005). Nhiéu protein khac nhau caa vi khuan Agrobacterium, vi du nhu VirD2-T-DNA, VirE2,
VIirE3, VirF, va VirD5, cling chay véi VirB complex vao té bao cay chu (Vergunst va ctv. 2000;
Vergunst va ctv. 2005). VIirE2 va VirD2 tuong tac vai cytosolic T-DNA trong té bao cay chu va
hinh thanh nén mot phircduoc thu nhan cham hon va nhan té bao; khi dy. nd két gin vai protein
cua cay 1a VIP1 (Gelvin 2003; Djamei va ctv. 2007). Gan day, Gelvin va ctv. (2003) dit gia thiét
raing T-complex (T-DNA, VirE2, VirD2 va VIP1) dugc thu nhan vao nhan théng qua actin
cytoskeleton; do d6, myosin c6 thé duoc ghi nhan tham gia vao chuyén nap gen nhé vi khuan
Agrobacterium (Gelvin 2012). Tuy nhién, co ché dic biét cua sy di chuyén T-DNA thdng qua



myosin van chua dugc biét. Phan tir T-complex dwoc thu nhan vao nhén théng qua phosphoryl
hoa cua VirE2 Interacting Protein 1 (VIP1), duoc kich thich bai “mitogen-activated protein
kinase” (MAPK), vi du nhu MPK3 (Djamei va ctv. 2007).

Sau khi T-complex dugc thu nhan vao nhan cua cdy cha, VirE2 va VIP1 can duoc phan giai
trugc khi T-DNA hop nhat vao hé gen cay chu, thdng qua su ding ky cua SCF (SKP-CUL1-F-
box protein) ubiquitin E3 ligase complex. Khong chi protein cua vi khuan Agrobacterium 13 VirF
ma con c6 protein cua VBF cd thé danh ddu protein VIP1 dbi voi sy phan giai y. Hon nita, viéc
két gan caa VIP1-binding F-box (VBF) vai T-complex c6 thé kich thich sy phan giai VIP1 va
VirE2 thdng qua 26S proteosome, va tai dau caa T-strand dwoc tich hop vao hé gen DNA cay
chu va thé hién gen 4y trong cay chua (Zaltsman va ctv. 2010; Tzfira va ctv. 2004).

Bang 1: Tom tit chuyén nap gen gian tiép qua Agrobacterium tai cotyledonary-node ciy dau
nanh (Lee va ctv. 2013).

Strain of A. Selection

tumefacients Soybean genotype Marker Agent Reference

A208 Peking, Maple Prest nptll kanamycin (8)

AGL1 Bert bar phosphinothricin (67)

EHA101 Williams 82 bar glufosinate (12)

EHA101 Williams, Williams 79, Peking, Thorne  bar glufosinate or (68)

bialaphos

EHA101 Thorne, Williams, Williams 79, Williams bar glufosinate (19)
82

EHA105 AC Colibri nptll kanamycin (69)

EHA105 Hefeng 25, Dongnong 42, Heinong 37, hpt hygromycin (70)
Jilin 39, Jiyu 58

EHA105 A3237 bar glufosinate (10)

LBA4404 Jungery bar phosphinothricin (71)

LBA4404, EHA105 Bert hpt hygromycin (11)

Pinh hwéng méi vé ki thuat va vector trong cong nghé di truyén dau nanh

Cho dén nay, chuyen gen gién tiép qua vi khuan Agrobacterium va chuyén gen tryc tiép bang
stng ban gen van con 1a phuong phép phé bién cho dau nanh. Nhiing néi dung khac ciing duoc
van dung 1a phuong phap mo 16 bang xung dién (electroporation) [Salmenkallio-Marttila va ctv.
1995], PEG/liposome-mediated transformation [Davey va ctv. 2005], silicon carbide-mediated
transformation [Kaeppler va ctv. 1992], vi tiém [Crossway va ctv. 1996] va chloroplast-mediated
transformation [Boynton va ctv. 1998].



Muén khic phuc nhitng rai ro tiém an, phai giai quyét van dé khdng con marker tromg cay
transgenic, vi du nhu co-transformation [Komari va ctv. 1996], transposon-mediated
transformation [Yan va Rommens 2007], site-specific recombination [Bai va ctv. 2008].

Trong s6 d6, hé théng “co-transformation” 1a mot trong nhirg phuong phap théng dung nhat dé
san sinh ra cy transgenic khong c6 “marker” (marker free transgenic plants). Trong hé thng
co-transformation, mot gen “marker” va nhitng gen mong mudn (gen dich) dwogc dit trén nhing
phan tir DNA khac nhau va dwoc du nhap vao hé gen cua cay dau nanh. cac gen c6 tinh chat
“non-selectable” phan ly tir gen “marker” & quan thé con lai. Hau hét cac chung noi (strains) cua
A. tumefaciens cd kha ning chtra nhiéu hon mot gen T-DNA, va “crown gall tumors” thudng
dugc dong chuyén nap (co-transformed) voi nhiéu T-DNAs (Hooykaas va Schilperoort 1992).
Theo mot két qua, c6 thé c6 hai kha ning xay ra: nhiéu T-DNAs duoc phong thich vao té bao cay
cha tir mot phéi tron gitta nhiéu ching nodi vi khuan (‘mixture methods') hoac tir mot ching noi vi
khuan duy nhat (‘single-strain methods’). Depicker va ctv. [1985] di mé ta mét chung noi duy
nhét cho hiéu qua cao hon phuong phéap da chung. Pdi véi phuong phép don chung, Kamori va
ctv. [1996] di xem xét phuong phap co-transformation dé phat trién mot hé thong vector tuong
g 1a “superbinary vector”. Sir dung nhitng plasmids doc ddo mang hai phan tir T-DNA dé tao
ra cdy Ita chuyén gen khong c6 marker va cdy thudc 1a khong c6 marker, ching da dugc dénh
gia. LBA4404, mot dan xuat cia ching noi “octopine”, da dugc st dung trong phuong phap
dong chuyen nap nhu vay. Ho da gia thuyét rang LBA4404 c6 thé 1a mot yeu t6 quan trong gop
phan va két qua cho tan suat cao cua nhirng loci khong ¢ tinh chat lién két véi nhau. MUbn cai
bién nhitng tinh trang di truyén, nhiéu phong thi nghiém nghién ctru dau nanh da phat trién
nhitng céng cu phuc vu cho linh vuc “functional genomics”, vi du cac thu vién chira nhiéu doan
phan tir “inserts” qui mo6 1én cua BAC (bacterial artificial chromosome) va BIBAC (plant
transformation competent binary plasmids clone) (Wu va ctv. 2004). Trong nghién cttu hé gen cé
chtc ning, vector BAC 1a mot ban sao chép don cua nhidm sic thé nhan tao, trén co s¢ “E. coli
fertility plasmid” (F-factor). Chlng khong nhitng con dinh trong té bao cay chiu ma con duoc sir
dung cho kg thuat dong hda gen muc tiéu va phat hi¢n gen dich (Zhang va Wu 2001). Tuy nhién,
mot vai thu vién BAC thich tng voi genome hoc vé chirc nang thuang khong chiu chuyén nap
truc tiép vao cay bai vi subclone caa ching qua to I6n. Do dé, nguoi ta phai st dung thu vién
BIBAC (binary bacterial artificial chromosome) dé chuyén nap qua vi khuan Agrobacterium va
hoan tat nghién ctru chirc nang ciia gen. Thu vién BIBAC duya trén vector BAC c6 ca hai F-factor
plasmid ddi véi ngudn tu tai ban (replication origin) cua vi khuan E.coli va mot Ri plasmid ddi
véi ngudn ty tai ban cua Agrobacterium rhizogenes. Vector nay con c6 gen sacB 1a mot chon loc
dwong tinh d6i véi E. coli va 1a mot marker chon loc dbi véi cay chu. Vi vector BIBAC hoan
toan kha dung, nén nhitng vectors nay di va dang duoc sir dung trong chuyén nap gen cay trong
vi du nhu thudc 14, canola, ca chua, va lda [Hamilton va ctv. 1996, Cui va ctv. 2000, Frary va
ctv. 2001, He va ctv. 2006]. Mic du hiéu qua chuyén nap rat thap, cac vetors BIBAC da duoc
van dung kha thanh céng dé chuyén nhiing doan phan tur 16n va gidng cy trong thdng qua vi
khuan Agrobacterium.

Phan tr T-DNA du nhap vao di to ra 6n dinh va di truyén duoc qua nhiéu thé hé con lai, khdng
co hién tuong “gene silencing” (Frary va Hamilton 2001). Tuy nhién, chuyen nap gen cay dau
nanh véi BIBAC vector van chua thanh cong cho dén hdm nay. Chuyen nap cac doan phan tu
DNA c¢6 kich thudc nho hon 20 kb khé thong dung, trong khi d6, chuyén nap gen an toan véi
doan DNA 16n hon 50 kb van con Ia vin dé dang thach thirc (Lee va ctv. 2013).



Co6ng trinh nghién ctru cia Shuxuan Li va ctv. (2017)

Hiéu qua chuyén nap cao Ia tién dé dé nghién ctru chirc nang cua gen va chon giong theo phuong
phap phan tu. Chuyen nap gian tlen thdng qua vi khuan Agrobacterium tumefaciens 1a phuong
phép thuong dung dé cai tién giéng cay trong. Tuy nhién, hiéu qua chuyén nap gen trén cay dau
nanh kha thip. Muc tiéu nghién ctu caa Li va ctv. (2017) la t6i wu hoa phuong phéap chuyen nap
thdng qua vi khuan Agrobacterium trén cdy dau nanh bang cach cai tlen hiéu qua xam nhiém cua
vi khuan Agrobacterium va hiéu qua tai sinh cay. Trudc tién, bon yéu té anh hudng dén hiéu qua
xam nhiém cua vi khuan Agrobacterium da duoc nghién cau véi mat do thé hién “GUS
transient” trong tir diép, bao gom mat do vi khuan Agrobacterium, cay dau nanh “explants”, moi
trudng huyén phi cua vi khuan Agrobacterium, va thoi gian “co-cultivation”. Két qua cho thay
hiéu qua x&m nhim cua vi khuan trén 96% thoéng qua thu thap sb luong vi khuan Agrobacterium
& d6 trién quang OD650 = 0.6, sau do, sir dung dung méi huyén phi caa Agrobacterium chua
154.2 mg/L dithiothreitol dé chuyén vaotir diép It ra tir nira hat (hat truong thanh duoc 1 ngay),
va dong nuoi cay chdng trong vong 5 ngay. Hiéu qua xam nhiém cua vi khuan Agrobacterium
dbi véi cac gidng dau nanh trong thi nghiém la Jack Purple va Tianlong 1 déu cao hon 6 giong
khac. Thar hai, miac d6 vuon dai chdi than duoc so sénh gitra 6 nghiém thic khac nhau vé
gibberellic acid (GA3) va indole-3-acetic acid (IAA). Mtc d6 vuon dai chdi than dat 34% va
26% khi sir dung su két hop véi 1.0 mg/L GA3 va 0.1 mg/L IAA doi véi Jack Purple va
Tianlong 1, theo thur ty. Mirc d§ nay cao hon 5 nghi¢m thuc phdi trong khac cua GA3 va IAA,
véi két qua 18% va 11% ting hon quy trinh trude day cua phong thi nghiém (nghiém thirc 0.5
mg/L GA3 va 0.1 mg/L IAA), theo thir tu. Hiéu qua chuyén nap dat 7% va 10% déi véi Jack
Purple va Tianlong 1 & nghiém thirc téi wu hormone, theo thir tu, d6 1a 2% va 6% cao hon quy
trinh trude ddy, theo thir ty. Sau cuing, nhuém GUS, PCR, xt ly thudc co (glufosinate), va st
dung QuickStix Kit ddi véi Liberty Link (gen bar) duoc &p dung dé minh chiing cay transgenic
thuc s, va dam bao chat lugng xac nhan bang k¥ thuat PCR — xac dinh gen ngoai lai tr mot dén
3 ban sao trong h¢ gen céy dau nanh. Nghién cuu nay cho ra mot quy trinh chuyén nap gen gian
tiép qua vi khuan Agrobacterium cai tién cho cdy dau nanh (Li va ctv. 2017).

Xem Frontiers in Plant Science | www.frontiersin.org
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FIGURE 2 | The experimental process of Agrobacterium-mediated
transformation using half-seed soybean explants. (A) Seed sterilization.
(B) Seed imbibition. (C) Preparation of Agrobacterium. (D) Agrobacterium
infection of half-seed cotyledonary explants. (E) Co-cultivation. (F,G) Shoot
induction. (H) Shoot elongation. (I) Rooting. (J,K) Transplanting and
adaptation to normal growth condition.




Coéng trinh nghién cwu caa Li Chen va ctv. (2018)

Hiéu qua chuyén nap la noi dung trong cong trinh nghién ctru nay dé tao gidng dau nanh GM.
Hién nay, phuong phap chuyén nap giéan tiép qua vi khuan Agrobacterium la lya chon chu yéu
trong chuyén nap gen dau nanh, nhitng hiéu qua tuong dbi con thap (dudi 5%) so vai cay lua
(trén 90%). Cac nha khoa hoc da xem xét anh huong cua L-glutamine va/hodc L-asparagine
trong chuyen hap thong qua vi khuan Agrobacterium cua dau nanh va xem xeét vai tro cua chung
trong tién trinh chuyén nap qua vi khuan Agrobacterium. Két qua cho thay rang khi amino
acids L-glutamine va L-asparagine dugc bo sung vao mét cach riéng biét hodc mot cach phéi tron
chung véi nhau trong méi trudng nudi cay, tan suat sinh choi duge kich thich manh hon, mat do
vuon dai chdi tot hon, va tan suat chuyén nap duoc cai tién rat rd. Anh huong phéi hop gita L-
glutamine va L-asparagine t6t hon nghiém thtc L- glutamine va L-asparagine mot minh. Liéu
luong 50 mg/L L-glutamine va 50 mg/L L-asparagine phdi tron co thé ting cudng tan suét
chuyén nap cua dau nanh bang sy tiét giam (attenuation) muc do thé hién gen
GmPRs (GmPR1, GmPR4, GmPR5, va GmPR10), ¢c ché phan ung tu vé cua cdy. Chinh
transgene nay da duoc chuyén thanh cong was vao thé hé T1. Pay la nghién cttu minh chung sy
hiéu qua caa cong nghé di truyén cay dau nanh (Li Chen va ctv. 2018).

Xem https://www.mdpi.com/1422-0067/19/10/3039

GIONG PAU NANH BIEN POI GEN PUQC THUONG MAI HOA THANH CONG

Roundup Ready soybeans (glong dau tién co tén 1a GTS 40-3-2 (OECD Ul: MON-04032-6)) —
day la mot series cac giong bién ddi gen (giébng GM) khang véi thudc diét co glyphosate do tap
doan Monsanto phat trién thanh cong.

Glyphosate giét chét cdy bang cach can thiép vao hoat dong sinh tong hop cic amino acid can
thiét nhu phenylalanine, tyrosine, va trypthophan. Nhitng amino acids nhu vdy dugc goi véi
thuat ngit "essential” (can thiét) boi vi dong vat khong thé tao ra ching; chi ¢ thuc vat va vi
sinh vat moi c6 thé 1am ra ching.

Thuyc vat va vi sinh vat lam ra nhiing amino acids nay vdi mot enzyme chi ¢6 trong thuc vat va
6 it hon trong vi sinh vat, do 1a 5- eno pyruvyl shikimate — 3- phosphate synthase (EPSPS).
Enzyme EPSPS khong c6 trong dong vat.

Roundup Ready Soybeans thé hién mot version cua enzyme EPSPS tir ching noi CP4 cua vi
khuan Agrobacterium tumefaciens, duoc diéu tiét boi 35S promoter (E35S) tr CaMV
(cauliflower mosaic virus), mot CTP4 (chloroplast transit peptide) ma hoéa trinh ty cua Petunia
hybrida, va mot “nopaline synthase (nos 3') transcriptional termination element” ctia vi khuan
Agrobacterium tumefaciens.

Plasmid véi EPSPS va nhimg nguyén t6 di truyén khac dugc dé cap o trén, duoc chén vao
ngudn vat liéu 1am bd me cta dau nanh bang sung bang gen tai Monsanto va Asgrow. Bang sang
ché dau tién ctia Roundup Ready soybeans dugc cap vao thang Ba nam 2015.

Giéng nay dugc chép nhan thuong mai hoa tai Hoa Ky nam 1994, GTS 40-3-2 sau do6 vao
Canada nam 1995, Nhat Ban va Argentina nam 1996, Uruguay nam 1997, Mexico va Brazil nam
1998, va South Africa nam 2001.


https://www.mdpi.com/search?authors=Li%20Chen&orcid=
https://www.mdpi.com/1422-0067/19/10/3039
https://en.wikipedia.org/wiki/Uruguay
https://en.wikipedia.org/wiki/Mexico
https://en.wikipedia.org/wiki/Brazil
https://en.wikipedia.org/wiki/South_Africa

BIOTECH CROP
ANNUAL UPDATES

In 2016, biotech soybean
accounted for 50% of all the

biotech crop area in the world.

The global area of herbicide
tolerant and stacked trait
soybean in 2016 was 91.4
million hectares, 1% below the
2015 area.

Of the global area of 117
million hectares in 2016, 78%
(91.4 million hectares) was
biotech soybean.

The 91.4 million hectares
biotech soybean in 2016

was comprised of 68 million
hectares herbicide tolerant,
and 23.4 million hectares
stacked traits (IR/HT) soybean.

Biotech soybean was planted
in 11 countries in 2016. In
decreasing area they were
Brazil (32.7 million hectares),
USA (31.8), Argentina (18.7),
Paraguay (3.2), Canada (2.1),
Uruguay (1.2), Bolivia (1.2), and
smaller hectarages in South
Africa, Mexico, Chile and Costa
Rica.

In 2015, drought tolerant
soybean was approved for
commercialization in Argentina
which increases the roster

of biotech soybean varieties
that will cater to the needs of
farmers in marginalized and
stressed conditions.

BENEFITS FROM BIOTECH
SOYBEAN

The increase in income
benefits for farmers growing

biotech soybean during the 20-
year period 1996 to 2015 was
US$52.4 billion, and US$5.05
billion for 2015 alone.
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Xem http://www.isaaa.org/gmapprovaldatabase/crop/default.asp?CroplD=19 dé tim danh sach

cac gidng dau nanh bién d6i gen duoc thuong mai héa thanh cdng trén thé gisi.


http://www.isaaa.org/gmapprovaldatabase/crop/default.asp?CropID=19

ISAAA 2017

Gidng cay trong biotech (1996 - 2016) da phat trién 21 nam vai téng dién tich 2,15 ty Ha, bao
gom 1,04 ty Ha dau nanh biotech, 0,64 ty Ha bap biotech, 0.34 ty ha bdng vai biotech, va 0,13 ty
Ha gidng canola biotech. San pham biotech tir 2,15 ty ha nay da nudi séng con ngudi du kién dat
con $6 9,8 ty vio nam 2050 va 11,2 ty vao nam 2100 (UN, 2017)

Table 1. Global Area of Biotech Crops, 22

Years, 1996 to 2017
Year | Hectares(million)| Acres {million)
1994 1.7 4.2
1997 11.0 27.2
1998 27.8 B8.7
1999 39.9 98.6
2000 44,2 109.2
2001 52.6 130.0
2002 58.7 145.0
2003 67.7 167.3
2004 81.0 200.2
2005 90.0 222.4
2006 102.0 252.0
2007 114.3 282.4
2008 125.0 308.9
2009 134.0 33141
2010 148.0 3R5.7
2011 160.0 35954
2012 1703 420.8
2013 175.2 432.9
2014 181.5 448.5
2015 179.7 4440
2016 185.1 457.4
2017+ 189.8 469.0
Total 2,330.5 5,780

*Global area of biotech crops in 2017 increased to
189.8 million hectares compared with 185.1 million
hectares in 2017, equivalent to 3% or 4.7 million
hectares (11.6 million acres).

Source: 1SAAA, 2017

http://www.isaaa.org/resources/publications/briefs/53/download/isaaa-brief-53-2017.pdf
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Table 2. Global Area of Biotech Crops, 2015 and 2017: Industrialized and Developing Countries

{Million Hectares)

2016 Y% 2017 % +f- Y
Industrialized countries 85.5 46 88.2 47 +3.7 +4.3
Developing countries 99.6 54 100.6 53 +1.0 +1.0
Total 185.1 100 189.8 100 4.7 +3%

Source: ISA84, 2017
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Figure 1. Global Area of Biotech Crops, 1996 to 2017: Industrialized and Developing Countries
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