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MO PAU
1. Pit van dé

Flavonoid 1a san pham ty nhién quan trong c6 vai trd bao vé thuc vat va
mang lai loi ich vé sic khoe cua con nguoi. Isoflavone thudc nhom flavonoid
chtra nhiéu trong hat dau tuong, biéu hién & cac dic tinh nhu Chéng oxy hoa,
chéng ung thu, khang khuan va chdng viém. Isoflavone trong hat dau tuong dé
sir dung cho ngudi, trong khi d6 mot s6 hop chat co thanh phan tuong ty nhu

isoflavone & co ba 14, c6 linh lang, cay dong, ... lai rat kho st dung.

Isoflavone dugc tong hop tir mot nhanh cua con dudng phenylpropanoid.
Qua trinh chuyén héa téng hop isoflavone c6 nhiéu enzyme tham gia, bao géom
phenylalanine ammonia lyase (PAL), chalcone synthase (CHS), chalcone
reductase (CHR), chalcone isomerase (CHI), isoflavone synthase (IFS) va cac
enzyme khac. CHI la enzyme chia khoa xuc tac cho phan tng tor phan tu
naringenin chalcone mach ho dugc dong vong dé hinh thanh cac naringenin,
Naringenin duoc chuyén hoa thanh nhiéu loai flavonoid chinh nhu: flavanone,
flavonol va anthocyanin. CHI dugc phan thanh hai loai 1a CHI loai I va CHI
loai 1. Cac CHI loai I duoc tim thay trong hau hét cac loai thuc vat, bao gdm
ca cay ho Pau va khong phai cay ho Pau; con cac CHI loai Il chi c6 & cay ho
Pau. CHI xtc tac hai nhanh chuyén hod cac chalcone (narigenin chalcone va
isoliquiritigenin) thanh cac flavanone tuong Ung (narigenin va liquiritigenin).
Cac CHI loai I xac tac chuyén doi naringenin-chalcone (2°,4,6°,4-
tetrahydroxychalcone) thanh 4'5,7-trinydroxyflavanone. Cac CHI loai Il s
dung ca naringenin-chalcone va isoliquiritigenin (2’,4’,4-trinydroxychalcone)
dé tong hop naringenin va liquiritigenin. Naringenin va liquiritigenin 1a hai tién
chat cua phan @ng tao thanh isoflavone (glycitein, daidzein, genistein) véi sy

tham gia cua IFS.

Vai trd cua gen CHI mi hoéa enzyme CHI di duoc ching minh boi két qua

so sanh dang hoa cam chudng dot bién do tich lily naringenin-chalcone-2'-



glucoside va dang binh thuong c6 mau tring hoic mau do. Cac két qua nghién
ctru biéu hién gen CHI cling dugc thyc hién ¢ hanh tay, thubc 14, da yén thao, ca
chua, nhét, cdy Chamaemelum nobile. Nhimg nghién ctru nay déu khang dinh sy
biéu hién manh gen CHI lam ting ham lugng isoflavone tong sd & cdy chuyén
gen nhiéu 1an so v&i cay khong chuyén gen. Nhu vy viée tic dong dén enzyme

CHI c6 thé 1am ting tich lily isoflavone va cac flavonoid khéc.

Pau tuong (Glycine max (L.) Merrill) 1a loai cay trong c6 vi tri quan trong
trong san xuat nong nghiép cua nhiéu qudc gia trén thé gigi. Hat dau twong co
gia tri dinh dudng cao, voi ham luong protein va lipid cao, chira nhiéu amino
acid khong thay thé (lysine, tryptophan, methionine, leucine...), cac mudi khoang
Ca, Fe, Mg, P, K, Na, va cac vitamin (B1, B2, C, E, K...) can thiét cho co thé
nguoi va dong vat. Hat dau tuong 1a ngudn nguyén liéu cho ché bién thuc pham
vi thé day duoc coi 1a mit hang xuat khau co gia tri cao trén thé gidi. Bo ré cua
dau twong c6 nhiéu ndt san, 1a két qua cong sinh cia mot loai vi sinh vat hinh
que Bradyrhizobium japonicum cé kha ning cb dinh dam nén dau twong khéng

nhitng khong kén dat ma con co thé cai tao dat.

Pang chu y la trong hat dau twong chua isoflavone, tuy nhién ham luong
isoflavone trong hat twong dbi thap, khoang tir 50 - 3000 pg/g va ton tai ¢ hai
dang chinh 1a B-glucoside (daidzin, genistin, glycitin) va aglycone (daidzein,
genistein, glycitein). Dang glycoside c6 khéi lugng phan tir 16n duoc cho 1a hip
thu han ché trong hé tiéu hoa ngudi, trong khi d6, dang aglycone duoc hap thu
nhanh hon, nhung ham luong lai rat thap. Pay la 1y do thu hut sy quan tam
nghién ctru trong viée cai thi¢n ham lugng isoflavone trong hat dau tuong. Trong
d6, cach tiép can ting cudng biéu hién gen mi hoa enzyme chia khoa cia con
duong sinh tong hop phenylpropanoid 1a k¥ thuat duoc Gng dung dé l1am ting

ham luong isoflavone & nhiéu loai thuc vat khac nhau.

O cay dau twong c6 12 gen GMCHI duogc sip xép vao 4 phan ho, trong do
phan ho II ¢6 ba gen GMCHI gom: GmCHI1A, GmCHI1B1 va GmCHI1B2. Gen


https://vi.wikipedia.org/wiki/Canxi
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GMCHI1A ¢ ddu twong c6 bdén exon va ba intron nim trén nhiém sic thé sé 20.
Doan ma héa cua gen GMCHI1A ¢6 657 nucleotide, ma héa cho 218 amino acid.
Pén nay méi co nghién ctru cta Lyle va cs (2005) vé biéu hién gen GmCHI &
ndm men va ctia Vu va cs (2018) phén tich biéu hién gen GmCHI1A & cay
Talinum paniculatum, ma chua tim thdy nghién ctru nao dé cap dén két qua phan
tich sy biéu hién qua muc (overexpression) ciia gen GmCHI1A & cay dau tuong
theo hudng tiép can tao dong cdy chuyén gen c6 ham luong isoflavone cao.

Xuit phat tir nhiing co so trén chang t6i da chon va tién hanh dé tai:
“Nghién ciru biéu hign gen GmCHI1A lién quan dén téong hep isoflavone
phén 1gp tir cdy ddu twong (Glycine max (L.) Merill)” nhim lam sang to moi
lién hé giira viéc ting cuong biéu hién gen GmCHI1A véi su ting ham lwong

isoflavone trong mam hat dau twong chuyén gen.
2. Muc tiéu nghién ciru

Biéu hién duoc gen GmMCHI1A trén ciy dau twong chuyén gen va tao dugc
dong dau twong chuyén gen GmCHI1A c6 ham luwong isoflavone cao hon ddi
chimg khong chuyén gen.
3. N§i dung nghién ciru
3.1. Nghién civu dic diém cii a gen GmCHI1A ciia cdy ddu twong
i) Khao sat ham lwong isoflavone caa mot s6 gidng dau twong tréng phd bién &
mién Bac Viét Nam.
i) Nghién ctiu thong tin ciia gen GmCHI cua ciy dau tuong, thiét ké cap moi
PCR va nhan ban doan ma hoa ciia gen GmCHI1A tir giéng dau twong co6 ham
lugng isoflavone cao.
iii) Tach dong, giai trinh tu nucleotide va phan tich dic diém cua gen GmCHI1A

phan 13p tr cay dau tuong.



3.2. Thiét ké vector chuyén gen thuc vit mang gen GmCHI1A va ddnh gid
hoat déng ciia vector chuyén gen da thiét ké.

i) Tao céu trac doc 1ap mang gen chuyén GmCHI1A

i) Tao vector chuyén gen pCB301

iii) Tao dong vi khuan A. tumefaciens CV58 mang vector chuyén gen

3.3. Phan tich biéu hi¢n gen GmCHIIA trén cdy ddu twong chuyén gen

i) Nghién ctu chuyén ciu tric mang gen chuyén GmCHI1A vao gidng dau turong
DT2008.

ii) Phan tich su hop nhat cua gen chuyén GmCHI1A vao hé gen cay dau tuong
bang PCR va Southern blot.

iii) Phan tich sy biéu hién protein tai t6 hgp GmMCHI1A ¢ ciy dau twong chuyén
gen bang Western blot va ELISA.

iv) Panh gia su thay d6i ham luong isoflavone ¢ cay chuyén gen GmCHI1A so
Vvéi d6i ching khong chuyén gen.
4. Nhitng déong gép méi caa luin an

Luan an 1a cong trinh nghién ctu méi ¢ Viét Nam va trén thé giéi da ching
minh su biéu hién manh cua gen GmMCHI1A lam tang ham lugng isoflavone &
mam hat dau twong chuyén gen. Luan an 14 cong trinh c6 hé théng véi noi dung
dugc trinh bay tir phan 1ap gen dén thiét ké vector chuyén gen thuc vat, phan tich

biéu hién gen va tao dong ciy chuyén gen c6 ham luong isoflavone cao.
Cu thé la:

1) Gen GmCHI1A duogc phan Iap tir cay dau twong Viét Nam co kich thudc cua
vung ma héa la 657 nucleotide, ma héa 218 amino acid, thugc phan ho Il nam

trén nhidm sic thé s6 20 cua dau tuong.

2) Lan dau tién gen GMCHI1A dugc phan tich biéu hién va su biéu hién manh cua
gen chuyén GmCHI1A d3 1am ting ham lugng enzyme CHI ¢ cay dau tuong,



3) Tao duoc 4 dong dau tuong chuyén gen ¢ thé hé T2 c6 ham luong daidzein
tang tir 166,46% dén 187,23% va genistein tang tir 329,80%-463,93% 50 Vi cay
khong chuyén gen.

5. Y nghia khoa hoc va thuc tién ciia dé tai luin an

Vé mit khoa hoc, két qua cua luan an di chimg minh duoc Su ting cuong
biéu hién gen mi hoa enzyme chia khoa trong con dwong sinh tong hop
isoflavone cua dau twong di lam ting ham luong isoflavone trong mam hat dau
tuong. Két qua nghién ctu 1a co so khoa hoc dé cai thién ham luong cac hop

chat thir cap trong cay trong bang ki thuat biéu hién gen.

Két qua dang tai trén cac bai bao khoa hoc va cac trinh tw gen dang ky trén

GenBank 1a tai liéu c6 gia tri tham khao trong nghién ctru va giang day.

Vé mat thuc tién, cac dong dau twong chuyén gen GmCHI1A 1am vat liu
phuc vu chon gidng dau trong c6 ham lugng isoflavone cao. Két qua nghién ctu
cta luan 4n c6 thé ap dung vao cac giéng cay ho Pau va céc loai thuc vat khac
trong dinh huéng nang cao ham luong isoflavone trong mam hat nham nghién

ctu cac thyc pham chie ning phuc vy cong tic cham soc sic khoe cong dong.



Chuong 1. TONG QUAN TAI LIEU

1.1. CAY PAU TUONG VA ISOFLAVONE TRONG HAT PAU TUONG
1.1.1. Cay dau twong
1.1.1.1. Nguén géc, phén logi va dic diém thuc vt hoc ciia ciy dau twong

Piu twong 1a mot trong s6 nhitng cay trong c6 lich st 1au doi nhat cua loai
nguodi. Nam 1993, nhiéu nha khoa hoc di dua vao su da dang vé hinh thai cua
hat, théng nhat cdy dau tuong co ngudn gdc tir ving Man Chau (Trung Quéc)
XUAt phat tir mot loai dau twong dai, than manh, dang day leo, c6 tén khoa hoc 1a
Glycile Soja Sieb va Zucc. Tir Trung Quéc dau twong duoc lan truyén sang cac
nuéc Pong Nam chau A va dan lan rong trén khap thé giéi, dugc nong dan céc

nude chau A coi day 13 mot trong nhimng cay trong chinh [14].

O Viét Nam, dau twong dd dugc canh tac lau doi, chu yéu ¢ mot s tinh
ving Pong Bic, mién Bic nudc ta [3], [6]. Mic du, dugc trong tir rat sém nhung
chi trong vai chuc nim gan diy dau twong mdi duoc quan tim, phat trién va
ngay nay n6 duoc xem 1a mot giéng ciy trong cé gia tri dinh dudng cao, chiém
mét vi tri quan trong trong nén kinh té. Tuy nhién, dién tich tréng va san luong

chua cao so vai cac nudc trén the gidi.

Pau tuong c6 bd NST 2n=40, tén khoa hoc la Glycine max (L) Merrill,
thudc chi Glycine, ho Pau Fabaceae, phan ho Faboideae va by Phaseoleae. Do
Xuat phat tir nhimg yéu cau, can cit va tiéu chi phan loai khac nhau nén dau
tuong ¢ nhiéu cach phan loai khac nhau. Trong sé d6, hé théng phan loai cin
ctr vao dic diém hinh thai, phan bé dia Iy va sé lwong nhiém sic thé do
Hymowit va Newell (1984) xay dung van duoc nhiéu ngudi sir dung. Theo hé
théng nay ngoai chi Glycine con ¢6 thém chi phu Soja . Chi Glycine duoc chia

ra thanh 7 loai hoang dai 1au nam, va chi phu Soja dugc chia ra lam 2 loai: loai



dau twong trong Glycine (L.) Merr va loai hoang dai hang nim Glycine Soja
Sieb va Zucc [6].

Vé dic diém thuc vat hoc, dau tuong la cay trong can thu hat bao gom cac
bo phan ré, than, 14, hoa, qua va hat. Ré cay dau tuong gém ré chinh va ré phu.
RE chinh c6 thé an sau 30-50 cm va c6 thé trén 1 m. Trén ré chinh moc ra nhiéu
ré phu. Bo ré cua dau trong c6 nhiéu nét san 1a két qua cong sinh cua mot loai vi
sinh vat hinh que c6 tén khoa hoc 1a Bradyrhizobium japonicum véi ré cay dau
tuong. Cay dau twong thudc than thao, c6 hinh tron, trén than c6 nhiéu 16ng nho.
Than khi con non ¢6 mau xanh hodc mau tim, khi vé gia chuyén sang mau nau
nhat, mau sic cta than khi con non co lién quan chat ché véi mau sac cua hoa
sau nay. Sy khac biét cia cdy dau twong vai cay trong khac 14 khi cdy ra hoa 1o
lai 13 luc than canh phét trién manh nhat. Cay dau twong c6 3 loai 14, d6 1a 1a
mam, 14 nguyén va 14 kép. L4 mam (14 tir diép) khi m&i moc ¢6 mau vang hay
xanh lyc, khi tiép xtic voi anh sang thi chuyén sang mau xanh. Hat gibng to thi 14
mam chira nhiéu dinh dudng nudi cdy mam, cho nén khi trong dau twong nén
lam dét toi nho va chon hat to cay s& moc kho¢, sinh truong tét. L4 nguyén (14
don) xuat hién sau khi cdy moc tir 2-3 ngdy va moc phia trén 14 mam. L4 don
moc dbi xtmg nhau. L4 don to mau xanh béng 1a biéu hién cdy sinh truong tét.
La don to xanh dam biéu hién cua mot giéng c6 kha nang chiu rét. L4 don nhon
gon song 1a biéu hién cay sinh truong khong binh thuong. Mai 13 kép co 3 1a
chét, c6 khi 4-5 14 chét. La kép moc so le thudng c6 mau xanh tuoi khi gia bién
thanh mau vang nau. Hoa dau tuong nho, khong huong vi, thuoc loai hoa dong
chu ludng tinh trong hoa ¢ nhi va nhuy, mdi hoa gém 5 14 dai, 5 canh hoa c6 10
nhi va 1 nhuy. Mau sic cia hoa thay doi tuy theo giéng va thuong c6 mau tim,
tim nhat hoac trang. Pa phan cac giéng c6 hoa mau tim va tim nhat. Hoa phat
sinh & nach 14, dau canh va dau than [3]. S6 qua bién dong tir 2 dén 20 qua & mdi

chum hoa va c6 thé dat t6i 400 qua trén mot cdy. Mot qua chia tir 1 t6i 5 hat,



nhung hau hét cac gibng qua thuong tir 2 dén 3 hat. Hat dau twong c6 nhiéu hinh
dang khac nhau, nhu hinh tron, hinh bau duc, tron det,... [6], [129]. Khi hat da
phat trién dat dén kich thudc téi da, cac khoang hat da kin, qua da du may thi cay
ngung sinh truong. Khi cac hat da ran dan va dat dén d6 chin sinh ly vé hat co
mau sic dic trung cua giéng, con vo qua thi chuyén dan sang mau vang, vang

tro, xam, 14 cua cay ciing chuyén dan sang tGa vang va rung dan [6].

Mot s6 nhan t6 sinh thai cling anh huéng khong nhé dén sy sinh truong va
phat trién ctia cay dau tuong nhu dat, nhiét 46, 46 Am va anh sang. Pit tréng dau
tuwong thich hop nhat 1a dat thit nhe, toi xdp, thoang, thoat nudc, pH tir 6,5-7,2.
Tuy ting giai doan sinh trudng, phat trién ma cay dau twong co yéu cau nhiét do
khac nhau. Nhu ciu nudc ciia cdy ddu tuong thay doi tuy theo diéu kién khi hau,
k¥ thuat trong trot va thoi gian sinh trudng. Pau twong ¢ phan Gng voi do dai

ngdy, cac giong khac nhau phan ung véi do dai ngay khac nhau [130].
1.1.1.2. Thanh phén héa hoc cia hat ddu twong

Trong hat dau twong, phoi thudng chiém 2%, hai 14 mam chiém 90% va vo
hat chiém 8% khdi luong hat. Trong thanh phan hoa hoc cua hat dau tuong,
protein chiém mot ty 1& khéi lwong rat 16n, khoang 32% - 52%, trong khi d6 ham
lugng protein trong gao chi 6,2-12%; ngo 9,8-13,2%; thit bo 21%; thit ga 20%;
ca 17-20% va tring 13-14,8% [6]. Ham luong protein trong hat dau tuong cao
hon ¢4 ham lugng protein c6 trong cé thit va cao gép 2 1an so v6i cac loai dau dd
khac [6]. Thanh phan amino acid trong protein cta dau trong ngoai methyonine
va tryptophan con c6 cac amino acid khac véi s6 luong kha cao tuong duong
lwgng amino acid co trong thit. Protein ciia dau twong chira da 8 amino acid thiét
yéu ma co thé ngudi khong thé ty tong hop duoc. Pac biét, hat dau tuong chira
isoflavone c6 ciu tric tuong tu nhu hoocmon nit (estrogen), ¢ loi cho suc khoe
con ngudi, chéng lai cac tic nhan ung thu, giam cholesterol mau, ngin ngira

lodng xuong va triéu chiing tién man kinh ¢ phu nix [2], [20], [60], [77].



Lipid trong hat dau tuong co6 tir 18-24%. Lipid cua dau twong chira mot ti 1¢
cao cac acid béo chua no (khoang 60-70%) c6 hé sé déng hoa cao, mui vi thom
nhu acid linoleic chiém 52-65%, oleic tir 25-36%, linolenic khoang 2-3%. Dung
dau dau tuong thay md& dong vat co thé tranh duoc xo vita dong mach [6].
Carbohydrate trong dau twong khoang 22-35,5%, trong d6 1-3% tinh bot. Chat
tro trong dau twong chiém tir 4,5-6,8%. Ngoai ra, trong hat dau twong c6 kha
nhiéu loai vitamin nhu B1 va B2 va céc loai vitamin PP, A, E, K, C, ... Dic biét
trong hat dau twong nay mam, ham luong isoflavone, vitamin ting 1én nhiéu so

v6i hat tiém sinh [6].
1.1.2. Isoflavone
1.1.2.1. Lgi ich ciia isoflavone déi vdi sicc khée con nguwoi

Nguoi ta da xac dinh dugc ndm hop chit cé trong hat dau tuong co kha
ning chéng lai té bao ung thu, d6 13, chat wc ché protease, phytate, phytosterol,
saponin va isoflavone [2]. Vi vay, isoflavone dau tuong la mot trong nhitng
hop chat dem lai nhiéu lgi ich cho sic khoe con ngudi. Isoflavone c6 hoat tinh
gidng estrogen va co tac dung tt cho phu nit ¢ thoi ky man kinh [60]. Ngoai ra
chat nay con co tac dung giam nguy co bénh tim mach maén tinh bang céach
giam mutc d6 oxi hda cac cholesterol va giam su tich lity LDL-cholesterol trén
thanh mach méu, qua d6 1am ting cudong qua trinh phuc hoi cua thanh mach
[71]. Bong thoi, isoflavone ciing ¢6 tic dung kim ham ung thu & giai doan tiém
an truéc khi phat trién thanh cac khoi u 16n hon, nho vay ngin ngira mot sb
bénh ung thu nhu ung thu tuyén tién liét, ung thu va. Genistein 1a loai
isoflavone quy hiém c6 kha niang chéng oxy hoa, kich thich san sinh ra luong
collagen dang ké va kim ham sy phat trién cua cac té bao ung thu [83]. Cac
nghién cttu gan ddy da chi ra cac isoflavone ngin ngira su lodng xuwong, ddng

thoi ting mat d6 chat trong xuong [20].
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1.1.2.2. Ham lwong isoflavone trong hat ddau twong

Pau tuong la mdt trong sd rat it thuc vat chia ham lwong cao cac
isoflavone. Ham luong isoflavone trong dau twong nam trong khoang tir 0,05-3
mg/g va ham lugng isoflavone thay ddi phu thudc vao cac yéu té gidng, cac diéu
Kién sinh truéng va thu hoach. Theo bao cao cuia Hammond va cs (2005), ham
luong isoflavone cua dau twong My ¢6 1,2-2.5mg/g, dau twong Han Quéc cb
0,5-2,3mg/g va dau twong Nhat Ban c6 0,2-3,5mg/g [43]. Theo Jin AK va cs
(2007), phoi, 1a mam, vé hat dau tuong cé néng d6 isoflavone khac nhau. Trong
d6, isoflavone c6 néng do 2,887 mg/g & phoi, 0,325 mg/g trong 14 mam va 0.033
mg/g trong vo hat. Muoi hai dong phan isoflavone di duoc tich bang phuong
phap HPLC-PDA [54]. Bdo céo cia Grazyna Szymczakva cs (2017) cho thay
daidzin (daidzein 7- O -glucoside), malonyldaidzin, genistin (genistein 7- O-
glucoside) va malonylgenistin 1a cac isoflavone chiém wu thé co trong hat dau
tuong va ham luong isoflavone tir 3,198 - 4,030 mg/g [38]. B4ao cdo nam 2018
cta cac nha khoa hoc An D6 cho thidy ham luong isoflavone trong hat caa 21
gidng dau twong dao dong trong khoang 0,1409 -1,0486 mg/g [18]. So sanh ham
luong isoflavone giita ré voi 14 dau twong bang phan tich HPLC va Real-time
PCR cho thay ham lugng isoflavone trong ré cao hon dang ké so véi trong 14,
trong khi biéu hién gen lién quan dén tong hop isoflavone trong 14 cao hon nhiéu
S0 Vai ré [86]. Nam 2017, cac nha khoa hoc Indonesia phan tich isoflavone cua
34 giéng dau twong den cho thay ham luong daidzein chénh léch nhau, giao
dong tr 0,01 - 0,21 mg/g va genistein tir 0,02 - 0,03 mg/g. Ham lugng daidzein
cao hon genistein ¢ 31 giong (0,03 - 0,21 mg/g) va thap hon genistein & 3 gidng
con lai (0,01 - 0,02 mg/g), bén canh d6 ciing xac dinh dugc gidng tiém ning cho
ham luong isoflavone cao [97]. Khi phan tich ham luwong va thanh phan
isoflavone trong mam dau tuong (daidzin, glycitin, genistin, malonyl-daidzin
(m-daidzin), malonyl-glycitin (m-glycitin) va malonyl-genistin (m-genistin)) co

ngudn gdc tir tat ca cac vi tri dia 1y trén lanh thd Han Qudc cho thay, ham luong
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isoflavone trong dau twong dao dong tir 0,5 dén 5,51 mg/g voi trung binh 2,78
mg/g. Trong d6, genistin cao nhat 1,393 mg/g, tiép theo 1a daidzin 0,939 mg/g va
glycitin 0,25 mg/g. Tong ham luong isoflavone ngdy cang ting tir phia Bac dén
phia Pong Nam theo vi tri phan phdi dia 1y, diéu nay thé hién nhiing tac dong
khong nho cua kiéu gen va vi tri thu thap [27]. O Viét Nam, theo théng ké cua
Bo Y té va Vién Dinh dudng thi thanh phan isoflavone tong sb c¢o trong dau
tuong 13 1,5117 mg/g (phan an duoc), trong d6 c6 0,6779 mg/g daidzein, 0,7251
mg/g genistein va 0,1088 mg/g glycetin [1].

Thanh phan va ham lugng cia cac ddng phéan Vai isoflavone ciing thay doi
trong cac thuyc pham tir dau twong va phu thudc vao phuong phap ché bién.
Isoflavone tim thdy trong dau twong va cac san pham dau tvong khong 1én men
chu yéu 1a cac glycoside - dang hap thu han ché trong hé tiéu hoa ngudi do co
tinh phan cyc va trong lugng phan tir cao, ching chiém dén 90% ham lugng
isoflavone tong s6 [57]. Cac aglycone (daidzein, genistein va glycitein) khong c6
nhiéu trong dau twong va cac thuc pham tir dau twong khong 1én men co hoat
tinh sinh hoc manh [113]. Cac isoflavone dang aglycone duoc hap thu nhanh hon
v6i ham luong cao hon so véi cac glycoside twong wng [49], [92]. Trong s6 ba
loai isoflavone aglycone thi ty I¢ gitra daidzein:genistein:glycitein thuong la
4:5:1 va glycitein c6 ham lwong nho nhat, chi chiém 5-10% isoflavone tong sé
trong cac san pham dau tuong [60], [77]. Ngoai ra, trong mdt s6 thir nghiém 1am
sang trén doi teong phu nit truong thanh, daidzein dugc bao céo 1a co hoat tinh

sinh hoc cao hon genistein [127].
1.1.2.3. Pdc diém céu triic va dong hec cia isoflavone

Isoflavone 1a cac hop chét polyphenol thugc nhém flavonoid co cau tric
gidng estrogen cua nguoi (Hinh 1.1). Isoflavone c6 cau tric co ban gém 2 vong
benzen: A ndi véi B boi cau ba carbon tao thanh mét di vong pyran (vong trung
gian chtra nguyén tir oxy). Trong cau tric cta isoflavone, vong benzene B duoc

ndi ¢ vi tri thir 3 thay vi vi tri s 2 hay sé 4 caa di vong C nhu cac flavonoid
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khac. Do twong ddng vai ciu trac héa hoc estrogen cua nguoi nén cac nha khoa
hoc goi nd 1a estrogen thao moc hay phytoestrogen, nhung c6 hoat luc yéu hon

estrogen ty nhién trong co thé nguoi [107].

Trong tu nhién, isoflavone c6 hai dang chinh, do6 1a glycoside va aglycone.
Glycoside 1a dang lién két véi glucose bing cac lién két B-1,4-glycoside va
aglycone 1a dang khong lién két voi phan tr duong glucose. Dang glycoside
(chua c6 hoat tinh) dugc cho 1a hap thu han ché trong hé tiéu hoa ngudi do c6
trong luong phan tir 16n va chiém toi trén 90% isoflavone tong sd. Trong khi do,
dang aglycone (co hoat tinh) dwgc hap thu nhanh hon so véi dang glycoside,
nhung chi chiém ty I¢ rat thap (tir 1-5% isoflavone tong s6). Mic du vay, cac
isoflavone dang glycoside ciing duoc thuy phan mot phan thanh aglycone bai
nudc bot va sau d6 boi vi sinh vat dudng rudét nhung hiéu suat chuyén hoa rat
thap [44].

OH

CHs

Estradiol
OH

Equol

Hinh 1.1. So sanh vé cdu triic ctia chat chuyén hoa equol cua isoflavone Véi

estradiol cua estrogen [59].

Isoflavone trong dau twong 1a mot hop chat phenolic gom c6: aglycone
(daidzein, genistein va glyxitein), B-glucoside (daidzin, genistin, glycitin) (Hinh
1.2) va cac dan xuit malony va acetyl ciia ching. Co nghia 1a isoflavone trong
dau tuong tdn tai & 4 dang cAu tric héa hoc, trong d6 mdi dang lai c6 3 déng

phan nén tong s6 1a 12 loai bao gom daidzein, genistein, glycitein (aglycone),
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daidzin, genistin, glycitin (glycoside), 6"-O-acetyldaidzin, 6"-O-acetylgenistin,
6"-O-acetylglycitin (acetylglycoside), 6"-O-manonyldaidzin, 6"-O-
manonylgenistin,  6"-O-manonylglycitin ~ (manonylglycoside). Cac dang
isoflavone chiém uu thé 13 manolydaidzin va manolylgenistin chiém 67%, cac
dang glucoside 14 31% va aglycone 1a 2% va dang acetylated it thdy khong phat
hién duoc [89]. Mot nghién ctru khac cho théy hat ddu tuong con chtra cac
aglycone, nhu sissotrin, ononin; cic dan Xuét axetyl cua B-glucozit: 6"-
axetylsissotrin, 6"-axetylononin; cac dan xuit malonyl cta B-glucozit: 6"-
manonylsissotrin, 6"-manonylsissotrin [66].

Ganlstin Gendstein

@nﬂﬁ‘ o ol t:f‘
Daldzin Daldzein

CHa Equol
oo E.:fj/./

Glycitin Glycitein

HO

Pestradicl

B-Glycoside Aglycone
Hinh 1.2. M6t s6 dang khac nhau cua isoflavone [82]

Trong s cac dang khac nhau cua isoflavone, genistein ¢ hoat tinh sinh hoc
manh nhat, ké dén 1a daidzein va glycitein c6 hoat tinh yéu nhat. Ciu tao phan tir
cua genistein la Cy5H190s, ¢6 trong Iuwgng phan tir 270 Da. Genistein dang tinh
thé khéng mau, c6 hinh kim dai v6i diém néng chay & 296 - 298°C, khé hoa tan

trong acid acetic bang (acid acetic khong pha loang) hay ethanol lanh, hoa tan
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manh trong ether va ethanol néng, chuyén mau sang vang sau khi hoa tan trong
kiém, va mau do sam trong dung dich sat (III) clorua. Daidzein c6 coéng thirc
phan tir 1a CysH;1004, trong luwong phan tr 254 Da. Daidzein dang tinh thé khong
mau, hinh tru v6i diém néng chay & 315 - 320°C, khong tan trong nude, va hoa
tan trong methanol, ethanol va acetone, chuyén mau sang mau vang sau khi hoa
tan trong kiém va phat huynh quang bai tia UV, phan huy dé tao thanh acid

formic, resorcin va p-hydroxybenzoate voi kiém [37].

Glycoside isoflavone (genistin va daidzin) 13 nhimg phan tir twong dbi 16n,
tan tot trong nudc, tinh phan cyc cao, kho hap thu qua 6ng tiéu hoa. Pé co tac
dung sinh hoc dau tién s& doi hoi su thuy phan bai S-glucosidase trong rudt non
lam cho genistin va daidzin thuy phan thanh cac aglycon. Lactobacillus
sporogenes 13 vi khuan chinh san xut glycosidase giup can bang tap khuan rudt,
xuc tac cho thuy phéan daidzin va genistin sang daidzein va genistein c6 hoat tinh

“phytoestrogen” [37].

Céc aglycon s& hip thu ¢ rudt non va sau dé van chuyén dén gan qua tinh
mach cha. Nong d¢ dinh cua aglycon trong mau chi dat dugc 4-6 gio sau khi
ubng chét chiét xuat tir hat dau twong. Sau khi hap thu, genistein va daidzein s&
trai qua cac qud trinh chuyén hoa khac nhau, chu yéu xay ra tai gan, ua nudc
hon, dé dao thai qua pha gidi doc (pha 11) qua than va mat (c6 chu ki rudt-gan) va

qua ca stra me [34].

Cac chat chuyén hoéa thir cip isoflavone dau tuong bao gom hydroxyl-O-
demethylangolensin (genistein), o-demethylangolensin (daidzein), glycitein va
equol. Trong d6 equol c6 ngudn gdc tir chuyén hoa cua daidzein trong qua trinh
trao d6i chat v&i vi khuan duong rudt. Equol 1a thanh phan rat quan trong cho
hoat tinh cua isoflavone dau tuong trong diéu tri cac triéu chtirng man kinh, hoat

tinh estrogen cua equol manh hon chit me daidzein [59]. Sau d6 equol,



15

genistein, daidzein sé lién két véi thu thé estrogen dac hi€u va kich thich thu thé
tao nén “tac dung estrogen”. Cung luc do, glucuronic acid va cac hop chat
sulfate dugc bai tiét vao mat dé gitp cho qua trinh luu thong rudt, thyc hién chirc
nang phan tach daidzein va genistein. Va mot lwong nho flavonoid khong dugc

hép thy s& duogc bai tiét thong qua nudc tiéu [37].

Isoflavone hoat dong trong co thé ngudi bang cach tac dong vao estrogen,
d6 1a lién két voi ca thy thé a-estrogen (a-ER) va p-estrogen (B-ER), tic dong 1én
cac co quan dich, tir d6 tao ra nhiéu loi ich stc khoe ddi voi mot sé bénh phu
thudc hormone [111]. Thy thé a-ER c¢6 mat tai mang trong tir cung, trong chat
dém cua budng trimg va & tuyén va. Thy thé B-ER ton tai trong cac té bao ndi
mo cuia thanh mach mau, ¢ ndo, than va trong cac té bao ctia bang quang va niéu
dao, trong té bao ciia niém mac rudt va phoi, t& bao xwong. Tuy thudc vao loai
thu thé estrogen trén té bao, isoflavone c6 thé 1am giam hoac kich hoat hoat dong
ctia estrogen. Isoflavone c¢é thé canh tranh véi estrogen cho cing cac vi tri thy
thé do d6 1am giam nguy co khi estrogen du thira gy hai strc khoe. Chung ciing
c6 thé 1am ting hoat dong cua estrogen. Néu trong thoi ky mén kinh, néng do
estrogen ty nhién ciia co thé giam, isoflavone c6 thé bu dip bang cach lién két

v6i cung mot thu thé, do d6 1am giam céc triéu ching man kinh [112].

Pang chu ¥ 1a estradiol - mot loai hormon estrogen sinh 1y chii yéu, kich
thich o-ER va c6 tac dung ndi tiét trén mang trong tir cung va vi. Trong khi do,
isoflavone (genistein, daidzein va cac chat chuyén héa cta chung) lai kich thich
cha yéu vao B-ER, vi vay rat khé co tac dung trén mang trong tir cung va va
nhung lai ¢6 nhiéu tac dung t6t v&i cc triéu ching ctia man kinh. Mit khac, ai
luc cua isoflavone v&i ER thp hon ai luc cia hormon estrogen do d6 nhimg tac
dung cua isoflavone trong dau turong ludn ludn yéu hon rat nhidu so voi tac dung
cua hormon estrogen thyuc thy, diéu nay tao nén dugc sy can b:?mg vé hormon khi

b sung isoflavone cho co thé [81].
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1.1.3. Sinh tong hop isoflavone va cic enzyme tham gia trong con dwong

phenylpropanoid
1.1.3.1. Con dwong phenylpropanoid

Isoflavone dugc tong hop tir mot nhanh cua con dudng phenylpropanoid &

cac loai thuc vat (Hinh 1.3)

Phenylalanine
PAL
Cinnamate
C4H
p-Coumarate
4CL

p-Coumaroyl-CoA

CHS
¢ 'Hi/ \
Isoliquiritigenin Naringenin Chalcone

s

S Liquiritigenin Naringenin
Glycitein
l IES l \ F3H
Daidzein Genistein Dihydroflavanone
I12’H / 1)/f1el \1«/.5‘
IFR )
/ Flavan-3 4-diol  Flavonol
Glyceollins i \
Anthocyanins Condensed tannins

Hinh 1.3. Con duong phenylpropanoid ¢ dau tuwong [42].

Ngoai isoflavone, con duong phenylpropanoid con san sinh ra mot loat
cac hop chat phenol nhu lignan, linhin, flavon, flavonol, tannin dac (con dugc
goi la proanthocyanidin) va anthocyanin. Trong d6, anthocyanin cé vai tro tao
sac 1, cac flavonoid nhu flavon cé tac dung bao vé cay khong bi ton hai do tiép

xtic voi buc xa UV, isoflavone kich thich vi khuan Rhizobium dat hinh thanh céc



17

nét san ¢ dinh dam, ... Su téng hop sinh hoc cua cac hoat chat trong chuyén
hoa phenylpropanoid nay duoc gan lién véi su phat trién ciaa cay va duge diéu

chinh béi cac tac dong moi truong khac nhau [36].

Trong nhiéu nam qua, cac nghién cuu vé di truyén, sinh hoa da tiét 16 rat
nhiéu cong doan va cac enzyme tham gia vao con duong dan dén tong hop
isoflavone. Bit dau tir L-phenylalanine loai b di nhém amin dé tao ra cinnamic
acid qua PAL. Trong phan ung tht hai va th ba, cinnamate 4-hydroxylase
(C4H) va 4 coumarate CoA ligase (4CL) chuyén dbi thanh cinnamic acid p-
coumaryol CoA. Cac enzyme quan trong dau tién dé téng hop flavonoid 1a CHS
va CHI, trong d6 chuyén dbi chalcone thanh flavone va CHR 14 can thiét cho sy
hinh thanh daidzein va glyceollins. Sau d6, IFS tham gia xtc tac dé tong hop
isoflavone [29], [42], [119].

Trong con duong phenylpropanoid, CHI va IFS la hai enzyme quan trong
tham gia vao qua trinh tong hop isoflavone. CHI xtc tac cho phan ung tir phan tir
naringenin chalcone mach hg va isoliquiritigenin mach hé duoc déng vong dé
hinh thanh cac naringenin va liquiritigenin. Naringenin va liquiritigenin la hai
tién chat caa nhiéu hop chat flavonoid va isoflavonoid [65]. IFS 1a mot enzyme
dac biét, xtac tac cho hai phan ung cua cing mot co chat, d6 1a phan ung thay
phan va phan tng dich chuyén aryl ndi phan ti. Trong con duong chuyén hoa
phenylpropanoid, flavanone duoc chuyén doi thanh 2-hydroxylisoflavavone, sau
dé tao thanh isoflavone qua 3 budc. Pau tién, mot géc tai C3 duoc tao ra va sau
d6 sap xép lai dich chuyén nhoém aryl noi phan tir tir C2 dén C3 va dé lai mot
nhém hydroxyl van gin lién véi C2. Cudi cung, isoflavavone dehydratase

chuyén dbi 2-hydroxyisoflavanone thanh isoflavone [77].

Tom lai, isoflavone 14 chat chuyén hoa thir cap, c6 cac chic ning sinh hoc

da dang. Isoflavone va cac hop chét twong ty nhu isoflavone tim thay ¢ dau
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twong va mot s6 loai thuc vat khac nhu co ba 14, co linh ling, cdy dong,
...Isoflavone trong hat dau twong dé sir dung cho nguoi, trong khi isoflavone ¢
nguén géc tir cac loai thuc vat khac rat kho st dung. Isoflavone trong dau tuong
c6 tac dung chéng oxy hoa, chdng ung thw, ngin ngira cac bénh vé tim mach,
cai thién sicc khoe ctiia phu nir va c6 thé tac dong tich cuc dén qua trinh sinh Iy
khac. Ham lugng isoflavone trong dau twong van con chua cao, vi thé hudng
nghién ctru nang cao ham lugng isoflavone trong dau twong, dic biét 1a mam hat

la van dé dugc quan tdm nghién cuu.

1.2. ENZYME CHI VA GEN MA HOA CHI
1.2.1. CAu triic va co ché hoat dong ciaa enzyme CHI

CHI 1a mot enzyme xuc tic quan trong gitp chuyén doi naringenin
(chalcone) thanh (2S) naringenin theo con duong phenylpropanoid [73]. Enzyme
CHI dugc phéan thanh hai loai chinh 1a CHI loai I va CHI loai II do d6 dic hiéu bé
mat va sy khac bi¢t cua enzyme CHI phéan 1ap tir nhitng thuc vat khong phai cay

ho Pau khong thé sir dung isoliquiritigenin nhu mét co chat [77] (Hinh 1.4).

Do dic hiéu bé mit cia CHI duge cho 1a do su khéc biét V& trinh tu amino
acid. Ser190 va lle191 trong ving a6 ctia CHI I dugc thay thé bai Thr va Met
tuong Gmg. Cac CHI loai I dugc tim thay trong hau hét cac loai thuc vat, bao gom
ca cdy ho Pau va khong phai cdy ho Pau, c¢6 thé ké dén nhu laa mach,
arabidopsis, da yén thao va laa, xtc tic chuyén do6i naringenin-chalcone
(2°,4°,6’ 4-tetrahydroxychalcone) thanh 5-hydroxy-flavonoid. Cac CHI loai Il chi
co & cay ho Pau va st dung ca naringenin-chalcone va isoliquiritigenin (2°,4°,4-

trihydroxychalcone) dé tong hop 5-deoxy-flavonoid [77].
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5-Hydroxyflavonoids 5-Deoxyflavonoids

Hinh 1.4. Céu tric co chit va dic trung cua CHI loai I va CHI loai II tuong tmg [80]

Céu triic khong gian ba chiéu ciia CHI véi hinh thitc khong chira co chat va
flavanone di duoc bdo cdo tir cic cdu tric O cac cdy Medicago
sativa va Arabidopsis thaliana [51], [72]. CHI t6n tai nhu mot monome va cau
tric enzyme 15i dugc dic trung bai mot tim gom cac soi Xép song song lién két
véi nhau bang lién két hidro doc theo bo khung cua ching va nam & trung tam

(chira 6-7 soi). Trong d06, cac soi tao thanh mot chudi cac polypeptide co6 mot
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huéng duoc quy dinh bai N-terminus va C-ending dugc goi 1a “phién gap
nép . Phién gap nép P 16n nay duoc tao nén boi 5 phién gap B nho mau
xam 1a p3a, p3b, B3c, B3d va P3e. Bao quanh phién gap nép p o trung tam 1a
7-9 soi x04n o mau vang (al, a2, a3, a4, a5, a6 va a7). Mo hinh cu trac
cia CHI chira 218 amino acid gom phién gap B 16n v&i 7 soi x0an o va hai
phién gap B nho (B1, B2) tao thanh mot ciu trac kep toc ngan nam dbi dien

véi phién gap p 16n (Hinh 1.5) [72].

B-Hairpin —— ||
(2S)-Naringenin

Hinh 1.5. Ciu trac CHI v&i co chat (2S)-naringenin [72].

Bay soi x0dn a duoc dit & bé mat 16m cua phién gap nép B va vi tri hoat
dong dugc hinh thanh giita phién gap nép B va soi x04n o - noi phan ung véi co
chat (2S)-naringenin hay isoliquiritigenin. Diéu dic biét 1a khi so sanh trinh tu
amino acid cua nhiéu loai thuc vat thi thay rang chang c6 tinh twong dong cao &
ving bao thu. Po chinh 1a phién gip p3a, B3b va chudi xoan o4, a6 duoc bao
toan & cac loai khac nhau va tao thanh mdt vi tri hoat dong trén bé mat protein
[80]. Duya trén céc phan tich vé ciu triic, co ché xuc tac, CHI ¢ thyc vat dugc cho
1a lién quan dén qua trinh ion hoéa nhom 2’-hydroxyl ciia co chat va su tan cong

tiép theo 1a phan tng 2’-oxyanion trong qua trinh dong vong ndi phan tir [52].
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Cac CHI loai I c6 mat & nhiéu loai thuc vat va chuyén d6i naringenin
chalcone thanh naringenin. Nguoc lai, CHI loai Il chi c6 trong cay ho Pau, co
hoat tinh xuc tic bd sung, cho phép ching chuyén d6i 4, 2/, 4'-
trihydroxychalcone (isoliquiritigenin) thanh (2S)-7, 4’-dihydroxyflavanone
(liquiritigenin). Nhing phan tich chirc ning cdu tric nay cho thay su hinh thanh
mang ludi lién két hydro gitra vi tri hoat dong cua CHI va co chat cua no 1a rat

quan trong cho hoat dong xuc tac ctia enzyme.

Chalcone {R=OH} (2S)-Naringenin {R=0H)
5’-Deoxychalcone (R=H} (25)-5'-Deoxyflavanone (R=0H)

Hinh 1.6. C4u tric CHI va phan ang véi (2S)-naringenin.

(2S)-naringenin (mau xanh 14 cdy), lién két hidro (mau hong) [51]. a: Phan ung duoc
xuc tac boi CHI, b6 sung 2’-hydroxyl véao lién két d6i khong bao hoa, chalcone (bén
trai) va flavanone (bén phai); b: So dd cau trac tong thé ciia CHI, dau N va dau C dugc
danh dau cung cau tric cac soi (mau xanh duong) va xoan o (mau vang), vi tri lién két
cua (2S) naringenin voi CHI duoc chi dinh; ¢: Hinh anh khong gian ba chiéu bo khung
Ca ctia CHI, dinh huéng gidng nhu hinh (a) va vi tri (2S) naringenin ciing duoc hién
thi [51].

Naringenin va liquiritigenin 1a tién chat cta nhiéu hop chét flavonoid va

isoflavonoid. Narigenin cé vai trd quan trong trong chudi chuyén héa va 1a co
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chat cho mot sé enzyme, xtic tac bai 3 4 -hydroxylase (F3H) tao dihydroflavonol
can thiét cho viéc san xuat anthocyanin va tannin dic. Dé sinh tong hop flavone,
flavone synthase (FNS) chuyén naringenin thanh apigenin flavone. C6 hai loai
FSN, tuy nhién FSNII phé bién va ton tai phan 16n trong cac loai thuc vat.
Naringenin con 1a co chat cho mot s6 enzyme khac. O ngd, ngoai F3H va FNSII,
flavonoid 3'-hydroxylase va flavonoid 3’, 5'-hydroxylase déu thay doi naringenin
bang cach bd sung - hydroxyl héa, tao ra tién chat caa maysin. Dihydroflavonol
4-reductase cling co thé sur dung naringenin dé bat dau tao cac md cu thé cua
phlobaphenes. Trong cac loai thuc vat tong hop isoflavone, isoflavone synthase
(IFS) - mot Cyt P450 monooxygenase déng vai tro 1a diém chuyén hoa chinh
cho su hinh thanh cua tat ca cac hop chat isoflavonoid. IFS di chuyén aryl noi
phian tr cia ca hai liquiritigenin va naringenin dé tao thanh 2-
hydroxyisoflavanones. Cac isoflavanone khong 6n dinh trong diéu kién moi
truong xung quanh va ¢ thé chuyén thanh isoflavone mét cach tu phat hoic véi

su hd trg caa mot isoflavanone dehydratase gia dinh (Hinh 1.7) [65].

Hiéu biét vé cac chat chuyén hoa giita con dudng flavonoid va isoflavonoid
1a can thiét dé phat hién va sir dung cac co ché diéu chinh duong dan. O cay
Arabidopsis thaliana, CHS, CHI va dihydroflavonol 4-reductase c6 thé turong tac
trong qua trinh sinh tong hop flavonoid; Pé san xuét tang isoflavone trong cac
cay khong phai ho Pau, tich lily naringenin 14 rat quan trong, bai vi IFS s& phai

canh tranh véi cac enzyme noi sinh khac cho co chat nay.
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Hinh 1.7. Mt phan con duong caa flavonoid va isoflavonoid.

Cac phuong an danh sb cac nguyén tir cacbon cho chalcone va flavanone duoc
danh dau. Nhém —R 1a H hoic O H.Khi R = H (OH), cic tén thong thudong la
isoliquiritigenin  (naringenin-chalcone), liquiritigenin  (naringenin), daidzein
(genistein), dihydroxyflavone (apigenin) va kaempherol (quercetin) cho san pham

tuong tng la chalcone, flavanone, isoflavone, flavone va dihydroflavonol [65].
1.2.2. Gen mi hoa CHI

Cho dén nay, gen CHI da duoc phan 1ap tir nhiéu loai thuc vat khac nhau
bao gém dau tuwong, ngd, laa mi, ¢6 linh ling, lac, ¢o ca ri, cdm chuéng va bach
qua Ginkgo biloba. CHI trong phan ho dau tién (CHI1) chi duoc tim thay trong
cay ho Pau va co 70% gidng véi MsaCHIL. Mot s thanh vién cta phan ho nay
truéc ddy duoc chimg minh 1a c6 thé chuyén hoa dwoc naringenin chalcone,
dugc tim thy chua yéu trong céc ciy ho Pau. Céc thanh vién ctia phan ho thir hai
(CHI2) gidng nhau it nhat 60% va xuét hién ¢ nhiéu loai thyc vat c6 lién quan
xa. T4t ca cac thanh vién cta phan ho ndy da duoc thir nghiém 1a chi chuyén hoa

naringenin chalcone. Duya trén su twong dong vé trinh tu, phan ho CHI1 thudc
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CHI loai II va phan ho CHI2 thugc CHI loai I. Cac thanh vién ctia phan ho CHI3
va CHI4 ciing chtra nhiéu loai thuc vat ¢ lién quan xa nhau dugc tap hop tir co

s& dit lidu bo gen thuc vat twong dong véi MsaCHI1 [30].

Nam 1994, Heather. Mckhann va Ann Hirsch da phan 1ap duoc 2 gen CHI
ky hiéu 1a CHI1, CHI2 véi kich thudc lan luot 1a 666 bp va 845 bp tir cDNA cua
co linh lang (Medicago sativa L.) [69]. Grotewold va Peterson da phan lap duoc
mot gen CHI tir cdy ngd va thay rang cac gen ma hoa mot san pham ZmCHII c6
trong luong phan tir 24,3 kD [53]. Soderlund (2010) cling da phan lap dugc gen
CHI1 tr mRNA cua cay ngd voi kich thudc 1080 bp [95]. Terai va cs da nghién
ctru phan 1ap dugc gen CHI tir cDNA cua cdy san day Pueraria lobata voi kich
thudc gen la 675 bp ma hoéa mot polypeptide 225 amino acid véi trong luong
phan tir 23,8kD va ¢cDNA mi héa d3 duoc nhan ban gan vao vector biéu hién
PET-3d va biéu hién thanh cong trong Escherichia coli [103]. Nam 2003,
Norimoto Shimada va cs da phan 1dp dugc 3 gen: CHI1, CHI2 va CHI3 tu
cDNA cua cay Lotusjaponicus va cong b trén ngan hang GenBank; CHI1 voi
mi s6 AB054801, chiéu dai 681 bp, ma hoa cho chudi polypeptide 226 amino
acid (24,4 kD); CHI2 mi sb6 AB054802, chiéu dai 666 bp, mi hoa cho chudi
polypeptide 221 amino acid (23,9 kD) va CHI3 véi ma s6 AB073787, chiéu dai
678 bp, ma hoa cho 225 amino acid (24,2 kD) [74]. Gen CHI ciing dugc phan
lap tir mRNA 14 cdy nho (Vitis vinifera L.) boi Gutha va cs. Két qua nghién ctu
phan 13p dugc gen CHI ¢6 chiéu dai 979 bp, ma héa cho 234 amino acid [41].

Sau khi da thu thap va phan tich 916 trinh tu DNA, 1310 trinh tu mMRNA va
2403 trinh ty amino acid caa CHI da dang ky tai NCBI, Yin YC va cs (2018) da
xac dinh duoc do dai day du cua trinh tw DNA CHI dao dong tir 218 dén 3758
bp. Trinh ty MRNA CHI dao dong tir 265 dén 1436 bp va trinh tu amino acid
khoang tir 35 dén 465 amino acid, khdi luong phan tir ciia protein CHI khoang tir
23 dén 26 kD va diém dang dién cia CHI dao dong tir 4,93-5,85 [126].
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Gen CHI & cay dau tuong da duoc cac nha khoa hoc quan tdm nghién ctru va
dén nay di c6 mot s6 gen CHI phan 1ap tir cdy dau tuong duoc cong bd trén
GenBank. Theo Dastmalchi va cs (2015), cac gen GmCHI cua dau tuong duoc
Xép vao 4 phan ho dua trén cac trinh tu twong déng va cac co chat dic hiéu cua
protein ma ho gen CHI ma héa (Hinh 1.8). Trong do6, phan ho II ¢6 ba gen GmCHI
dugc xép 1a CHI loai 1l gdm c6 GmCHI1A, GmCHI1B1, GmCHI1B2. Pic biét
Dastmatchi va cs (2015) cling da khang dinh ring gen GmCHI1A c6 chirc ning

tham gia vao chudi phan tng téng hop isoflavone ¢ hat dau twong [30].

Leo 1B

GmCHIB1

GmCHI3
Type lll

Hinh 1.8. Cac gen GmCHI cua dau tuong dugc nhom thanh 4 phan ho dya trén

co sO tuong dong va co chat dac hi¢u.

GmCHI1A (AY595413), GmCHI1B1 (AY595414), GmCHI1B2 (AY595419) thuoc
CHI phan ho 2; GmCHI2 (AY595415) thu¢c CHI phdn ho 1; GmCHI3 (AY595416)
thuoc CHI phdn ho 3; GmCHI4A (AY595417), GmCHI4B (NM_001255112) thudc
CHI phan ho 4


http://www.ncbi.nlm.nih.gov/nuccore/AY595413
http://www.ncbi.nlm.nih.gov/nuccore/AY595414
http://www.ncbi.nlm.nih.gov/nuccore/AY595419
http://www.ncbi.nlm.nih.gov/nuccore/AY595415
http://www.ncbi.nlm.nih.gov/nuccore/AY595416
http://www.ncbi.nlm.nih.gov/nuccore/AY595417
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Bang 1.1. Théng ké cac gen GmCHI phan 1ap tir cdy dau twong da dugc cong bd

trén GenBank
STT  GenCHI | Type Ma 50 trén Nam Tac gia
GenBank phan 1ap

1 | GmCHI2 I | AY595415 2005 | Ralson vacs[131]

2 | GmCHI2 DQ191402 2007 | Liao vacs [132]

3 | GmCHI2A NM_001249839 2019 | Dastmalchi va
Dhaubhadel [133]

4 | GmCHI Il | AF276302 2001 | Chiu vacs [134]

5 | GmCHI1A AY595413 2005 | Ralston va cs [135]

6 | GmCHI1B1 AY595414 2005 | Ralson va cs[136]

7 | GmCHI1B2 AY595419 2005 | Ralson va cs [137]

8 | GmCHI1A DQ835284 2007 | Chung va cs [138]

9 | GmCHI FJ770472 2009 | Trantas va cs [139]

10 A GmCHI1A LT594993 2016 | Levacs[140]

11 | GmCHI1A LT594994 2016 | Le vacs[141]

12 GmCHI1A LT594995 2016 | Levacs[142]

13 | GmCHI1A LT594996 2016 | Le vacs[143]

14 | GmCHI2 AY595415 2005 Ralson va cs [144]

15 A GmCHI1A NM_001248290 2019 | Dastmalchi va
Dhaubhadel [145]



http://www.ncbi.nlm.nih.gov/nuccore/AY595413
http://www.ncbi.nlm.nih.gov/nuccore/AY595414
http://www.ncbi.nlm.nih.gov/nuccore/AY595419
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M3 s0 trén Nam
STT  GenCHI | Type Tac gia
GenBank phan 1ap
16 A GmCHI1B1 NM_001249826 2019 | Dastmalchi va
Dhaubhadel [146]
17 | GmCHI1B2 NM_001249168 2019 | Dastmalchi va
Dhaubhadel [147]
18 | GmCHI3 I | AY595416 2005 | Ralson va cs [148]
19 | GmCHI3 DQ191403 2007 | Liao va cs [149]
20 | GmCHI3 DQ191405 2007 | Liao va cs [150]
21 | GmCHI3B1 NM_001364454 2018 | Dastmalchi va
Dhaubhadel [151]
22 | GmCHI3B2 NM_001364455 2018 Dastmalchi va
Dhaubhadel [152]
23 | GmCHI3Al NM_001251461 2018 | Dastmalchi va
Dhaubhadel [153]
24 | GmCHI3A2 NM_001364453 2018 | Dastmalchi va
Dhaubhadel [154]
25 | GmCHI4A IV | AY595417 2005 | Ralson va cs [155]
26 | GmCHI4A NM_001249853 2018 | Dastmalchi va
Dhaubhadel [156]
27 | GmCHI4B NM_001255112 2018 | Dastmalchi va

Dhaubhadel [157]



http://www.ncbi.nlm.nih.gov/nuccore/AY595416
http://www.ncbi.nlm.nih.gov/nuccore/AY595417
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Trong coéng bd cua Lyle va cs (2005), gen GmaCHI1A (AY595413) c6 kich
thude 1157 bp, doan ma hoa dai 657 bp md hoa phén tir protein gém 218 amino
acid. Gen GmCHI1B1 (AY595414) c6 chiéu dai 809 bp, doan ma hoa dai 681 bp
ma hoa cho phan tir protein dai 226 amino acid. Gen GmCHI1B2 (AY595419)
c6 chiéu dai 786 bp, doan ma hoa dai 681 bp, ma hoa phan tir protein dai 226
amino acid. Gen GmCHI2 (AY595415) c6 chiéu dai 902 bp, doan ma hoa dai
681 bp, ma hoa phan tir protein dai 226 amino acid. GmCHI3 (AY595416) co
chiéu dai 1037 bp, doan ma hoa dai 846 bp, ma héa cho phan tir protein dai 281
amino acid. Gen GmCHI4 (AY595417) ¢6 chiéu dai 952 bp, doan ma hoa dai
630 bp ma hoa cho phan tir protein dai 209 amino acid [65].

Nhu vay, isoflavone dugc tong hop tir con duong phenylpropanoid cé trong
tat ca cac loai thuc vat va chalcone isomerase (CHI) 1a enzyme rat quan trong vi
nd xuc tdc cho phan ung tor phan tir naringenin chalcone va isoliquiritigenin
mach ho duoc dong vong dé hinh thanh cac naringenin va liquiritigenin, day 1a
hai tién chat caa nhiéu hop chét flavonoid va isoflavonoid. Enzyme CHI ¢ dau
tuong dugc phan thanh 4 loai dua trén co sé twong dong va co chat dic hiéu, do
1a CHII, CHI2, CHI3, CHI4. Cac CHI loai I duoc tim thiy trong hau hét cac
loai thuc vat, con cac CHI loai Il chi ¢6 ¢ cay ho Bau. CHI gém khoang 220
amino acid, gdm 7 chudi xodn o va 7 phién gap B. Vi tri hoat dong cua enzyme
CHI phan 16n 14 amino acid khong phan cyc tir phién gap p3a, phién gap B3b,
chudi xoan o4 va chudi x0an a6. Lam rd vi tri then chét enzyme chalcone
isomerase trong con dudng phenylpropanoid ciing nhu cu tric va vi tri hoat
dong cua no c¢o vai tro quan trong trong viéc cai thién ham Iugng flavonoid va
isoflavonoid trong thuc vat. Budc dau xac dinh dugc 12 gen CHI trong hé gen
cay dau twong va dugc xép trong 4 phan ho gen. Gen CHI1A & dau twong dugc
xép vao CHI loai Il. Gen CHI1A & d4u twong c6 bon exon va ba intron, doan ma

hoa c6 kich thudc 657 bp ma héa cho 218 amino acid.


http://www.ncbi.nlm.nih.gov/nuccore/AY595413
http://www.ncbi.nlm.nih.gov/nuccore/AY595414
http://www.ncbi.nlm.nih.gov/nuccore/AY595419
http://www.ncbi.nlm.nih.gov/nuccore/AY595415
http://www.ncbi.nlm.nih.gov/nuccore/AY595416
http://www.ncbi.nlm.nih.gov/nuccore/AY595417
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Gen CHI mia héa chalcone isomerase 1a enzyme chia khéa cho sinh tong
hop flavonoid bang viéc xuc tac cho phan tir naringenin chalcone mach ho va
isoliquiritigenin mach ho duoc déng vong dé hinh thanh cac naringenin va

liquiritigenin - hai tién chat caa nhiéu hop chat flavonoid va isoflavonoid

1.3. CHUYEN GEN O PAU TUONG VA PHAN TIiCH BIEU HIEN GEN CHI
1.3.1. Chuyén gen ¢ dau twong théng qua Agrobacterium

Ngay nay, khoa hoc di c6 nhiéu thanh tyu trong nghién ctru biéu hién gen &
thuc vat nodi chung va cdy dau twong noi riéng. Su tién b ky thuat thé hién &
nhiéu khau nhu phat trién vector pht hop véi hé théng tai sinh méi, tién loi cho
viéc sang loc, danh gia; hoan thién cac phwong phap chuyén gen tryuc tiép va gian
tiép; hoan thién hé théng tai sinh phuc vu chuyén gen cho tung dbi twgng; ng
dung nhiéu phuong phap phén tich gen ngoai lai ¢ thé tai to hop qua nhiéu thé
hé.... Nho nhiing tién bo ky thuat ngay cang hoan thién trong chuyén gen da
nang cao hiéu suat va rat ngan thoi gian chon tao cay trong bién d6i gen dap tng

nhu cdu ngay cang cao ciia San Xuat nong nghiép.

Céc két qua nghién ctiru hé gen cua thuc vat da tao lap duoc bo dir lidu 16n
vé trinh ty céc gen trong hé gen cua ciy trong va mot luong 16n thong tin vé giai
ma hé gen cdy dau tuong. Ngoai ra, ngudn thong tin khac ciing duoc phat trién,
nhu dir liéu EST (expressed sequence tag), thu vién cDNA, ... Nhitng nguon
thong tin nay 1a co s cho viéc nghién ctiru chic nang cac gen & cdy trong, trong
dé c6 dau tuong.

Cho dén nay, phuong phap chuyén gen truc tiép va gian tiép duoc sir dung
d6i voi cay dau twong va dd ghi nhan nhiéu thanh tyu trong nghién ctu chuc

nang gen va tao dong chuyén gen & cay dau twong (Bang 1.2).
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Bang 1.2. Tém tat cac gen dugc bién nap vao dau tuong theo phuong phéap gian

tiép thong qua vi khuan Agrobacterium tumefaciens

Nguén géc cia

TT Gen chuyén ) Nim Tac gia
gen chuyen
1 |GmEPSPS Dau tuong 1995 |Padgette va cs [104]
2 |FAD2-1 Dau tuong 2002 |Buhr va cs [104]
3 |Delta-6-desaturase Arabidopsis 2004 Sato va cs [104]
thaliana
4 |Gen kich thich tang trudng |[Nguoi 2006 Ding va cs [104]
nguyén bao s¢i (bDFGF)
5 |gen bar va gen gusA Vector pZY 2008 Tran TCH va cs [106]
102/pTF 102
6 |w-3 fatty acid desaturase |DPau tuong 2008 Flores va cs [104]
(GmFAD3)
7 |P5CSm DPau tuong 2009 Nguyén Thi Thuay
Huong [10]
8 |Mutated aspartate kinase|Xenorhabdus Qi va cs [104]
(XbAK_E257K and XbAK_T |bovienii 2011
359I)
9 |P5CS DPau tuong 2011 Nguyén Thi Thay
Huong [11]
10 [HAl Virus H5N1 —p Nguyén Thi Thu Hién
va cs [8]
11 |CPi (SMV-BYMV) Soybean  mosaic Lo Thi Mai Thu va cs
vius  va Bean| 2014 |[15]
yellow mosaic virus
12 |GmEXP1 Dau tuong 2015 Lo Thanh Son va cs
[12]
13 |GmDREB2 Dau tuong 2017 (Pao Xuan Tan [13]
14 |hptll E. coli 2018 (Phan Lé Tuvacs[17]



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3680190/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3406787/#b40-bs-61-480
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Trong chuyén gen gian tiép thong qua vi khuan Agrobacterium tumefaciens
o dau tuong, manh 14 mam thuong duoc chon lam vat liéu nhan gen [67]. Nghién
ctru kha nang tiép nhan gen cua dau twong bang cach giy ton thuong & Vi tri
nach 14 mam duoc Hinchee va cs nghién ctu lan dau tién nam 1998. Sau d6
nhiéu nhom tac gia & cic phong thi nghiém khac nhau trén thé gigi tién hanh ¢ng
dung, nghién ctu cai tién phuwong phap nay nhim nang cao hiéu qua bién nap
gen bang cach sir dung ciac mé muc tiéu khac nhau. Homrich MS va cs (2012)
da théng ké cac cong bd xac dinh vat liéu nhan gen cua dau twong nhu nach 14
mam (Paz va cs, 2004; Liu va cs, 2008), tru dudi 14 mam (Aragdo va cs,
2000; Wang va Xu, 2008), ntra hat (Paz va cs, 2006), mo seo (Hong va cs, 2007)
va cac 14 mam chua trudng thanh (Parrott va cs, 1989; Yan va cs, 2000; Ko va
cs, 2003 , 2004) [45]. Tuy nhién, trong sb cac vat liéu nay rét it vat liéu mang lai
hiéu qua bién nap, cho nén it dugc tng dung. Margie MP va cs (2004) d tién
hanh cai tién phuong phap nach 14 mam khéng qua giai doan nudi cdy nay mam
trude khi lay nhidm véi vi khuan A. tumefaciens. Phuong phap nay c6 uu diém
hon cac phuong phép trude d6 1a thoi gian dwoc rat ngin, hiéu qua bién nap
nang cao (3,8%) [67]. Cho t&i nay, cac két qua cong bd vé hiéu qua caa ky thuat
st dung 14 mam, gy ton thuong & nach van mang lai hiéu qua cao hon cac

phuong phap khéc [5].

Néch 14 mam duoc 1ay nhiém khuan A.tumefaciens chtra gen chuyén sé& hinh
thanh nén cac khdi u tai cac vét thuong. Tt cac cac khdi u, hinh thanh mét sb
chat méi nhu noparin va octopin duoc goi chung 1a opine, cic chat opine nay
khong t6n tai & nhitng cay binh thuong. Bén canh d6, cac khéi u khong nging
tang truong ké ca khi da tiéu diét hét cac vi khuan trong cay da bi nhiém 1a do
A.tumefaciens co chira cac plasmid co6 kich thudc 16n va c6 kha nang tu sao chép
doc lap. Nhiing vi khuan ¢ plasmid mang gen gy khéi u cho cay nay duoc goi
1a Ti-plasmid (Tumo inducing plasmid). Do khong dugc dung truc tiép trong céac

thi nghiém chuyén gen vi mét sé nhuoc diém: c6 kich thuéc 16n, mang cac gen


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3571417/#b106-gmb-35-998
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3571417/#b79-gmb-35-998
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3571417/#b2-gmb-35-998
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3571417/#b2-gmb-35-998
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3571417/#b136-gmb-35-998
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3571417/#b105-gmb-35-998
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3571417/#b57-gmb-35-998
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3571417/#b104-gmb-35-998
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3571417/#b147-gmb-35-998
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3571417/#b68-gmb-35-998
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3571417/#b68-gmb-35-998
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3571417/#b67-gmb-35-998
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gay khdi u, khong thé ty nhan 1én... Vi vay, cac nha khoa hoc da cai tién Ti-
plasmid, cit bo hau hét cac gen khong can thiét va thay vao d6 1a cac gen chi thi
cho chon loc, gen danh dau va cac promoter thich hop dé Ti plasmid c6 thé nhan
1én va biéu hién trong vi khuan E. coli, A. tumefaciens va té bao thuc vat. Khi lay
nhiém vao té bao thuc vat, mot phan nho cua Ti-plasmid khoang 25 kb duoc goi
1a T-DNA duoc chuyén va gan vao hé gen cua thyuc vat. Nho vdy doan T-DNA

t6n tai trong hé gen cua thuc vat ma n6 gan vao. [4].

Thanh cong nhét trong chuyén gen ¢ dau tuong 14 tao ra giéng khang thudc
diét co (N-phosphonomethyl-glycine; Roundup) [78]. Gidng dau twong chuyén
gen Roundup Ready duoc thuong mai hoa tir nam 1996 va dugc trong ¢ hau hét
cac ving trong dau tuong ké tir nam 2004 [114]. Gen 5- enolpyruvylshikimate-
3-phosphate synthase di dugc chuyén vao dau twong lam ting kha ning chiu
glyphosate & mirc d6 cao (glyphosate 1a chat ngan chin hoat dong ctia enzyme,
xuc tic tong hop amino acid thom) [79]. Ngoai ra, viéc chuyén gen
acetohydroxyacid synthase phan lap tr cay Arabidopsis, gen 4-
hydroxyphenylpyruvate dioxygenase phan lap tir Pseudomonas fluorescens, gen
phosphinothricin nacetyltransferase phan lap tir vi khuan dat da ting cuong kha
nang chéng chiu cic chat imazapyr, isoxaflutole va phosphinothricin trong
thudc diét co [58].

K§ thuat chuyén gen ma hoa enzyme chia khoa trong qua trinh chuyén
hoa tong hop cac chat di cho thay tiém ning cai thién cac dic tinh cia ciy
dau twong, nhu ting cudng ning suét, chat lugng hat va nang cao kha ning
chéng chiu cac yéu té bat loi tir ngoai canh. Cdy dau twong chuyén gen
ArP5CR di biéu hién cao vé kha ning chiu han va chiu nhiét do sy gia ting
nong d6 proline [31]. Hién nay, viéc tap trung nghién ctu nham cai thién cac
chat dinh dudng trong san pham dau twong 1a mdi quan tim 16n nhat, nhu ting
cudng tich lily protein, amino acid thiét yéu, dau va acid béo, cac chat chuyén

hoa thtr cap va khoang chét [68]. Clemente va Cahoon (2009) di nghién ciu


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3571417/#b29-gmb-35-998
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theo hudng ting cudng tinh 6n dinh oxy hoa, ham luong acid béo w-3 va ting
tong luong dau trong hat dau twong chuyén gen [28]. Bic biét, dau tuong cod
chtra ndng d6 acid oleic cao di duoc cip phép theo quy dinh dua vao thuong
mai hoa tir nam 2010 [23].

Trong nhitng ndm gan day da c6 mot sd tac gia ¢ Viét Nam da quan tdm
nghién ctru Gmg dung k¥ thuat chuyén gen ¢ ciy dau tuong va tip trung vio
hudng cai thién, nang cao kha nang chiu han, khang sau cta cay dau tuong. Tran
Thi Ctic Hoa (2007), d3 tién hanh nghién ctru kha ning dap ang chuyén nap gen
cua cac giébng dau twong trong ¢ Viét Nam va di thu duoc mot sb dong dau
tuong bién doi gen co su thay d6i vé niang suét, kha ning khang sau bénh [9].
Nguyén Thi Thiy Huong (2009) chuyén gen GmP5CSm vao giéng dau tuong
DT84 v6i 1262 méu bién nap thu dugc 3 dong cdy duong tinh v6i PCR, hiéu suat
13 0,24% [10]. Nguyén Thu Hién (2011) bién nap cau triic chira doan gen HA1 cua
virus H5N1 vao 650 mau 14 mam cua giéng dau tuong DT12 thu duoc 8 dong cay
duong tinh véi PCR, twong Gmg v6i hiéu sudt chuyén gen 1a 1,23% [7]. Vi hé
thong vector pCambia3301, Tran Cuc Hoa (2007) di s dung bién nap cho 42
gidng dau twong khac nhau qua nach 14 mam va thu duoc két qua kha cao & ty 18
biéu hién tam thoi cia gen gus (trung binh 60,4%). Két qua phan tich Southern
blot cho thdy hiéu qua chuyén gen dat 2-5% [9]. Nghién citu tao cdy dau tuong
chuyén gen khang SMV va BYMV Lo Thi Mai Thu va cs (2014) da chuyén thanh
cong cau trac CPi (SMV-BYMV) vao hai giéng dau tuong DT12 va DT2008 bang
phuong phép lay nhiém qua nach 14 mam da thu duoc 5 dong cdy dau tuong
chuyén gen & thé hé TO tir giong PTI12 va 19 dong cdy chuyén gen tir gidng
DT2008 duong tinh véi PCR, hi¢u sut chuyén gen dat 1an luot 14 1,35% va 2,24%
[15]. Hat dau twong chtra nhiéu protein va lipid, do vay trong thuc té tai sinh cac
mAu bién nap rat khé khan, cung voi dic diém vé diéu kién khi hau thoi tiét nhiét

ddi cua nude ta ma cdc mau tai sinh sau bién nap rat dé bi nhiém vi khuan va vi
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nam. Chinh vi vdy nghién ctru diéu ki€n to61 uu cho tai sinh va chuyén gen ¢ cay

dau twong van dang 13 van dé duoc tiép tuc quan tim va nghién ctru.
1.3.2. Tiép can k¥ thuat chuyén gen nham cai thién cac thanh phan cia hat
Cai thién ham lwong va chat lwong protein

Pau twong duoc xem 1a cay trong san Xuat protein cé hiéu qua nhat trong
cac loai cay ndéng nghiép. Ky thuat chuyén gen duoc tng dung nhim ting
cuong ham luong, chat luong protein trong hat dau tuong. Protein dau tuong c6
ham luong dinh dudng duoc xem tuong duong vai protein cua thit va trang,
ngoai trir sw khac biét vé amino acid chtra luu huynh dac biét la methionine [35].
Vi vay dé tang cuong cac loai protein c6 ham luong methionine cao & hat dau
tuong, nguoi ta da chuyén gen ma héa p-casein phan 1ap tir trdu, bo va zein phan
1ap tir ngd vao cay dau twong theo nguyén tac thiét ké vector chuyén gen chia
promoter biéu hién & hat [62]. Mic du chua ¢ thong tin vé hién tuong tang ham
luong amino acid ty do chtra cac goc luu huynh trong hat dau twong, nhung ba
loai amino acid quan trong khac la lysine, tryptophan va threonine da tang dang
ké trong hat dau twong bai sy biéu hién gen ma hoa cac enzyme lién quan dén
chudi phan @ng téng hop cac amino acid nay [85]. Cai thién ham lwong cac loai
amino acid trong hat dau tuong dugc xem la mot cach tiép can dang tin cay dé
nang cao chat luong dinh dudng cua hat dau twong. Mic du cac loai protein co
hoat tinh sinh hoc chiém t&i 3% so véi tong ham luong protein trong hat, nhung
cac loai protein co hoat tinh dugc hoc chiém ty 1& rat nho so voi ham lugng
protein dy trir trong hat. Thay vao do, moét giai phap khac la st dung cac protein
du trir chinh trong hat, B-conglycinin va glycinin, nhu 1a mét chat van chuyén
cac peptid co hoat tinh sinh hoc. Mot peptid sau vong co hoat tinh sinh hoc,
novo-kinin di duoc ghép vao tiéu don vi o caa B-conglycinin & 4 vi tri bang
cach thay thé amino acid, va cac hat d¢au chuyén gen chira cac protein da duoc
thay ddi véi sy biéu hién cac dic tinh mong muén [125].
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Cdi thién thanh phan dau

Khoang 75% luong dau thyc vat st dung trén thé gisi c6 ngudn gdc tir
dira, hat dau twong, hat cai dau, hat huéng duong va mét sb cay trong khac. Dau
tir hat dau twong duoc st dung rong rdi véi nhiéu gia tri khac nhau. Ky thuat
chuyén gen da dugc tring dung nham muc dich cai thién ham lugng dau va thanh
phan dau trong hat dau twong. Dau trong hat & dang triacylglycerol, gen mé hoa
acyltransferase da duoc chuyén vao dau twong dé ting cuong sinh tong hop
triacylglycerol két qua lam tang tbi da 3,2% ham luong dau trong hat [88]; hoic
tang su tich tu cua acid vernolic acid va 12-epoxyoctadeca-9,15-dienoic acid
(12-epoxy-18: 2A%™) trong hat dau twong chuyén gen [22].

Dic tinh cua dau duoc quyét dinh boi thanh phén lipid. Cac phuong phap
chuyén gen c6 thé cung cap nhiéu lya chon dé lam thay d6i thanh phan dau trong
hat d¢au tuong cho cac muc dich sir dung khac nhau. Dau dau tuong co cac thanh
phan palmitic, stearic, oleic, linoleic va acids linoleic [123]. Ham lwong cao cua
cac acid béo khong no trong dau dau twong 1am cho dau khong on dinh va cé
mui khé chiu. Phuong phap chuyén gen mang cau tric RNAi lam bat hoat gen
lién quan dén sy tong hop acid béo khong no di duoc tng dung dé cai thién dac
tinh nay ¢ cay dau tuong [55].

Vitamin E bao gém céc dang khic nhau nhu tocopherol va tocotrienols
(dang a, B, y va ). Tat ca déu c6 kha nang chong oxy hoa lipid, trong d6 manh
nhat 1a a-tocopherol [21]. Vitamin E dugc dung rong rai trong cong nghiép thuc
pham nhu chat chéng oxy hoa, d6ng thoi ciing duogc dung cho ngudi va dong vat
dé giup phong bénh. Trong ché bién dau tuong, tocopherol dugc chiét xuat cling
dau. Thanh phan cua ching chi chiém 1,5% ham lugng dau dugc chiét xut,
nhung chiing c6 vai trd quan trong ddi voi sy on dinh va khong bi oxi hod cua
dau [46]. Tac dong vao budc chinh dé chuyén doi y-tocopherol sang o-
tocopherol 1am ting ham lugng - tocopherol 1én 95% ciia tocopherol toan phan

trong hat dau twong chuyén gen [101].
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Cdi thién ham heong saponin, isoflavone va mét sé thanh phén khéc

Saponin la mot nhom chét cé cau tric da dang phan bd nhiéu trong cac loai
thuc vat. Dua trén co s¢ cdu trac hoa hoc nguoi ta da xac dinh saponin & dau
tuong duoc phan bd trong bén nhom (A, B, E va DDMP) va chung ¢6 tac dung
duoc hoc khac nhau nhu chéng phu lipid, chdng lai sy nhan 1én cua té bao ung
thu tryc trang. Theo Takagi va c¢s (2011), gen ma héa cho f-amyrin syntha tham
gia tong hop mot loai chat trong qua trinh sinh tong hop saponin cua hat dau
teong chuyén gen di bi uc ché bai co ché RNAI [100]. Hat dau twong chaa sb
lwong 16n cac acid phytic va chiang s€ giai phong phosphor va myoinositol trong
qua trinh hat nay mam. Cay dau twong chuyén gen c6 nong do phosphor ting

gap 3 lan va phytate giam 3 lan [26].

Cho dén nay, dau trong dugc xem 1a ngudn thyc pham chinh cung cip cac
phytoestrogen - estrogen thuc vat. Cac san pham tir dau twong c6 chira ham
luong isoflavone cao ngay cang dugc sir dung rong rii. Déi véi cay dau tuong,
isoflavone cling dong mot vai trd quan trong trong su phat trién cua cay dau
tuong bang cach kich thich sy hinh thanh nét san boi vi khuan c¢d dinh dam
Rhizobium. Pong thoi, nhd ¢6 isoflavone ma dau twong cé thé bao vé va chéng
lai con tring va cac bénh nhu Phytophthora. Ngoai ra, isoflavone con c6 thé dap
g mdi truong khi gap han han. Cac nha khoa hoc da xac dinh rang cau triic hoa
hoc cua isoflavone trong dau tuong la twong tu hormon estrogen. Pdc biét la
isoflavone dau tuong co6 thé gin vao cac thu thé estrogen dong thoi phat huy tac
dung kich thich td trén dong vat co6 va. bo 14, isoflavone co thé bat chudc tac
dung cua estrogen trong mot s6 mo va ngin chin cac tac dong cua estrogen &
mot sé mo khac [128]. Chinh vi vy biéu hién gen lam ning cao ham lugng

isoflavone trong dau tuong 1a van dé dang rat dugc quan tdm nghién cuu.

Isoflavonoid la cac san phém tu nhién c6 hoat tinh sinh hoc tich Ity trong

hat dau tuong trong qua trinh phat trién. Luong isoflavonoid c6 trong hat dau
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tuong rat khac nhau, tuy thudc vao yéu td di truyén va moi truong. Cac thi
nghiém da duoc tién hanh dé xac dinh xem isoflavonoid c6 dugc tdng hop trong
cac mo hat trong qua trinh phat trién hay duoc tao ra trong cac co quan thuc vat
khac va van chuyén dén hat noi chung tich tu. Mot phan tich vé isoflavonoid
bang HPLC d3 phat hién ra cac hop chét trong tat ca cac co quan cua cdy dau
twong, nhung lugng isoflavonoid ¢c6 mat khac nhau tuy thudéc vao mo va giai
doan phat trién. Nong d6 16n nhat duoc tim thdy trong hat va 14 trudng thanh
[32]. Nam 2011, cac nha khoa hoc Canada di nghién ctu sy phan bd caa
isoflavone va s biéu hién cua cac gen va cac enzyme ma héa tuong wng lién quan
dén tong hop isoflavone bang cach sir dung phién ma nguoc dinh luong (QRT-
PCR). Cac gen duogc nghién ctu bao gdm PAL, CHS, CHI, CHR va IFS. Huilan
Chen va cs (2011) da danh gia ham luong isoflavone trong giai doan lay hat (R5)
& gidng c6 ham luong isoflavone cao AC Proteina va giéng c¢6 ham lugng
isoflavone thap 1a AC Orford. Két qua cho thdy, ¢ giai doan R5, sy biéu hién cua
cac gen lién quan dén tong hop isoflavone duoc quan sat thay & tat ca cac bo phan
cua cay bao gdm 14, than, r&, hoa, vo va hat. Trong d6, ham lugng thap nhat & vo
va hat, cao nhat ¢ 14 va ré. Bén canh d6 ciing phat hién ra biéu hién gen gitra cac
gidng cay ciing c6 su khac biét khi theo ddi nong do isoflavone cia ching [47].
C6 thé 1a su biéu hién gen trong cac phan khac nhau duoc nghién ciu sé thay doi
trong qua trinh phat trién cua cdy. Theo Gutierrez-Gonzalez va cs (2010), su biéu
hién cua cac gen lién quan dén tong hop isoflavone trong hat dau tuong thay doi

trong sudt qua trinh phaét trién cua cay [42].
1.3.3. Nghién ciru biéu hién gen CHI

Con duong phenylpropanoid tao ra mot loat cac san pham ty nhién cua
thuc vat. Trong d6, mdt enzyme chia khoa tham gia sinh téng hop isoflavone 1a
CHI, xtic tac cho phan tng tao flavanone dé tao thanh cac san pham cudi 1a
flavonoid va isoflavonoid. Cho dén nay da c6 mot sé nghién ciru biéu hién gen

mi hoa enzyme CHI & cac loai thuc vat khac nhau duoc cong bd (Bang 1.3)


javascript:void(0);

38

Bang 1.3. M6t s nghién ctru biéu hién gen CHI ¢ thyc vt

STT Poi twong Nam | Qudc gia Tac gia

1 | Ngo 2001 | My Dong X va cs[34]

2 |Cachua 2002 | Anh Verhoeyen va cs [110]

3 | Hanh tay (Allium cepa) |2004 | My Kim va cs [56]

4 | Nam men 2005 | My Lyle va cs [65]

5 | Thudc 14 2005 | NhatBan | Nishihara va cs [73]

6 | Cam thao (Glycyrrhiza |2009 | Trung Qudc | Zhang va cs [121]
uralensis)

7 | Cay bac ha (Agastache [ 2012 | Han Qudc | Tuan va cs [109]
rugosa)

8 | Lac (Arachis 2012 | Trung Quédc | Yue va cs [118]
hypogaea L)

9 | Cay dau dau (Millettia 2013 | Trung Québc | Hui Wang va cs [48]
pinnata)

10 | Arabidopsis thaliana 2015 | Trung Québc | Wenbo va cs [115]

11 | Ho Pau 2015 | Trung Québc | Wang va cs [114]

12 | Lupinus angustifolius L. | 2015 | Ba Lan Prysiecka va cs [84]

13 | Nho d¢ (Vitis vinifera 2017 | Trung Qudc | Shi va cs [93]
cv.Cabernet Sauvignon)

14 | Ca chua 2017 | My Lim va cs [63]

15 | Sam dat (Talinum 2018 | ViétNam | Viiva cs [16]
paniculatum)

16 | Scutellaria lateriflora 2018 | Han Qudc | Tuan va cs [112]

17 | Hoa mau don (Paeonia | 2018 | Trung Qudc | Wu va cs [116]
lactiflora Pall)

18 | Rau diép (Lettuce) 2019 | My Gurdon va cs [40]

19 | Nghé tay (Carthamus 2019 | Trung Quéc | Guo va cs [39]
tinctorius L.)

20 | Ophiorrhiza japonica 2019 | Trung Québc | Sun va cs [99]
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Cay dau dau (Millettia pinnata) 1a cay ngap man duy nhat trong ho Dau.
Tuy nhién néu d6 man tang thi kha ning sinh truong, phat trién cua dau dau bj
suy giam hoic chét khi d6 min tang l1én qua cao. Vi vay, viéc cai thién, nang cao
kha ning chiu min bang ky thuat bién d6i gen 13 van dé dugc quan tdm. Trong
cac gen dugc nghién ciru trong cdy dau dau, CHI 1a enzyme quan trong trong
sinh téng hop flavonoid, 13 enzyme chia khoa tham gia sinh tong hop
anthocyanin, lién quan chat ché véi kha nang chiu man cua cay dau dau. Cac
phan tich tién hoa da cho thiy enzyme MpCHI 14 ho hang gan cua cac CHI ho
Pau. Protein MpCHI bao gém 221 amino acid (23,64 kD), ¢ chiéu dai peptide,
du lwong amino acid, vi tri gan co chét va vi tri phan tng rat giéng voi cac CHI
ho Pau khac. Trong nghién ciu cua Hui Wang va cs (2013) cho thay, su biéu
hién cuia gen CHI phan lap tr ciy dau dau (MpCHI) trong nim men
Saccharomyces cerevisiae da lam tang kha nang chiu man, diéu nay goi y rang
enzyme MpCHI trong con dudng sinh tong hop flavonoid ¢o thé diéu chinh kha

nang chiu man caa cay dau dau [48].

Trong mdt nghién ctru khac cua Tuan va cs (2012) & cay Bac ha Han Quéc
(Agastache rugosa) da cho thay hoat dong ctia enzyme CHS va CHI trong con
duong phenylpropanoid dan dén viéc tong hop tilianin va rosmarinic acid. Hai
san pham ty nhién c6 nhiéu dic tinh hitu ich vé mat duge ly. Phan tich bang sac
ky léng cao 4p HPLC cho thidy mé hinh tich lily tilianin phii hop vai biéu hién
cta CHS va CHI trong cac b phan khac nhau cua cay A. rugosa [112].

Dot bién mat chirc nang ciia gen ArCHIL (Arabidopsis chalcone isomerase-
like) trong cdy A. thaliana dan dén giam manh néng d6 proanthocyanidin va
flavonol trong hat, nhung khong giam nong do anthocyanin trong 1. Mt khac,
khi biéu hién manh ArCHIL, c6 thé phuc hdi mét phan kiéu hinh dot bién khi
gdy dot bién mét chuc ning cia CHIL va ddng thoi lam ting tich liy

proanthocyanidin va flavonol trong cay Arabidopsis [107].
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Viéc tong hop flavonoid trong cdy co thé dugc thay d6i bang cach diéu
chinh mirc @6 biéu hién cua CHI. O cdy cam thao (Glycyrrhiza uralensis), biéu
hién cua CHI dan dén viéc tong hop flavonoid tang lén trong ré to. Mit khac, co
thé ngan chin sinh téng hop flavonoid bing cach tc ché CHI trong hanh tay va
thude 14 [56], [73], [121].

Trong mét sb nghién ctru khac nhu & cay Arabidopsis, khi ¢c6 mat caa CHI
thi mai hinh thanh flavonol. Trong vé ca chua khong c6 CHI va naringenin va
khi tién hanh thi nghiém lam ting lwong CHI d3 dan dén sy gia ting 1én 78 1an
ham luong flavonoid [94], [110]. Bang chimg khac & ngd cho thiy ngoai chirc
nang xuc tac cho phan ing xay ra mét cach tu nhién thi su hién dién cta CHI 1a
can thiét dé tao thanh flavone [34].

Niam 2012, Yue Zhang va cs d3 nhan dong va biéu hién thanh cong gen
CHI & cay lac. Két qua chi ra rang, d6 1a gen CHI loai | ma hoa peptide c6 255
amino acid [118]. Lyle Ralston va cs (2005) da tao flavonoid va isoflavonoid
bang sinh téng hop trong ndm men khi nghién ciru biéu hién gen CHI1 va CHI2
& dau twong [65]. Nam 2015, Wang va cs di nghién ctru enzyme CHI1 di khang
dinh day la enzyme chi c6 trong cay ho Pau [114]. Bén canh do, Gutierrez-
Gonzalez va cs (2010) da chi ra su tich 1y isoflavone trong cay phu thudc vao
mirc do biéu hién gen ma hoa enzyme chia khoa va chiu tac dong cua viéc cung

cap day du nuéc [42].

Tém lai, cac nghién ciru chuyén gen nhd A.tumefaciens ¢ dau twong déu sir
dung 14 mam hat chin 1am vat liéu nhan gen. Kha nang tiép nhan gen cua dau
tuong theo cach giy ton thuong nach 14 mam va 1ay nhiém A.tumefaciens tai t6
hop da dugc nghién ciru va khing dinh hiéu qua cao hon cac phuong phap bién
nap khac. Nhiéu tac gia da ung dung Ky thuat nay theo hudng cai thién ham
luong céac chat thi cap, nang cao kha niang chiu han, ting cudng tinh khang sau,

khang virus, ...cta cdy dau tuong. Cac nghién ctu chuyén gen CHI tir loai nay


http://www.ncbi.nlm.nih.gov/pubmed?term=Gutierrez-Gonzalez%20JJ%5BAuthor%5D&cauthor=true&cauthor_uid=20430761
http://www.ncbi.nlm.nih.gov/pubmed?term=Gutierrez-Gonzalez%20JJ%5BAuthor%5D&cauthor=true&cauthor_uid=20430761
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sang loai khac déu cho két qua 1a cdy chuyén gen co su tich lily flavonoid ting
va ting hon cdy khong chuyén gen rat nhiéu lan. Trong khi nghién ctru biéu hién
tang cudng gen CHI cua chinh loai d6 con it duoc dé cap. Riéng gen GmCHI1A
cia dau twong di duoc phan tich biéu hién & nam men va cdy Sam dat, tuy
nhién nghién ctu tng dung ki thuat biéu hién qua mic gen GmCHI1A dé cai
thién ham luwong CHIIA tai t6 hop trong dinh hudéng nang cao ham lugng
isoflavone & mam hat dau twong con chua duge nghién ctu. Vi vy, hudng
nghién ctu biéu hién manh gen GmMCHI1A & cdy dau tuong nham tao nguyén
liéu phuc vu chon giéng dau tuong co su tich lily isoflavone cao, tao nguyén li¢u
phuc vu san xuat cac ché pham sinh hoc dap ung nhu cau ngay cang ting cua

cong tac cham soc va bao vé strc khoe con ngudi & nudc ta.
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Chuong 2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. VAT LIEU
2.1.1. Cac gidng dau twong sir dung trong nghién ciru

Nam giéng dau twong BT51, BT26, DT90, DT84, DT2008 dugc str dung lam
cac thi nghiém trong nghién ctru phan tich ham Iugng isoflavone va nhan ban gen
GMCHI1A, trong d6 cac gidng DT2008 duoc sir dung nghién ciru biéu hién manh
gen GMCHI1A (Hinh 2.1). Hai giéng DT51 va DT26 do Trung tim nghién ctru va
phat trién dau d5, Vién Khoa hoc Nong nghiép Viét Nam cung cap; ba giéng con lai
DT90, DT84, DT2008 do Vién Di truyén Nong nghiép cung cap.

PT26 PT51 DT2008 DT84 DT90

Hinh 2.1. Hat cta 5 giéng dau twong st dung trong nghién ciru

Gidng dau twong DT26 duogc chon tao tir t6 hop lai BT2000 x PT12 va
duoc cong nhan gidng, dua vao san xuat thi tr nam 2008. Giéng dau tuong
DPT26 ¢6 hoa mau tréng, hat mau vang va rén nau dam, qua chin c6 mau nau.
Thoi gian sinh truéng trung binh tir 90 - 95 ngay, chiéu cao cay tir 50 - 60cm,
phan canh kha (2,0 - 2,5 canh/cay). Nang suat trung binh dat 22 - 28 ta/ha. B¢
dam bao tiém ning cho nang suat cua giéng cao nén canh tac trong vy dong, vu
xuan va nhan hat & vu he. Trong diéu kién tham canh cao & dién tich hep, nang
suat giong co thé dat tdi 30-32 ta/ha. Gidng PT26 c6 uu diém & kha ning khang

bénh gi sat, dom nau, chong chiu rudi duc than va chong do kha.
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Giéng dau tuong BT51 dugc chon tao tu td hop lai gitra LS17 x DT2001
va dugc cong nhan tir nam 2012. Giéng dau tuong DT51 c¢6 hoa mau tim, hat
vang va rén nau ddm, qua chin c6 mau vang. Thoi gian sinh trudng trung binh 90 -
95 ngay, chiéu cao ciy 45 - 55cm, phan canh kha (hon 2 canh/cay). Theo danh
gia, PT51 c6 vu diém vuot troi vé nang suit cao do co thé tréng duoc 3 vu/nam,
¢ thé cho nang suét tir 20-29 ta/ha. Do hé ré c6 khdi lugng ndt san nhiéu nén
téng hop dugc ham luong dam cao va cai tao dt rat tét. Tuy nhién, giéng DT51
bi nhiém nhe bénh virus, ddm nau va chdng d6 kha. Dé dat duoc ning suit cao

nén canh tac trong vu he, xuan va vu dong.

Gidng dau trong DT2008 1a giéng lai gira hai gibng DT2001 x HC100
(g6¢c Mexico) két hop véi phuong phap dot bién thuc nghiém va chon loc theo
tiéu chuan thich ung voi chdng chiu. Pac diém ndi troi cua gidng dau twong dot
bién chiu han DT2008 1a: ciy sinh truong khoé, phan nhiéu nhanh nén sé qua trén
cay cao tur 35 - 200 qua (trung binh 40 quéa/cay), ty 1€ hat/qua tir 2,0 - 2,2; nang
suit trung binh dat 20 - 40 ta/ha; hé ré khoe va c6 nhiéu nt san nén vira c6 kha
nang chiu han cao vira c6 kha ning cai tao dat tot hon cac giéng khac; chat
lwong hat kha: protein dat 40,3%, lipit 13,4%:; hat to mau vang, khdi luong
1000 hat dat 230-250 g va dé& d¢ giong. Giéng dau twong DT2008 c6 thé canh
tac trong vu xuan, vu hé thu, vu dong va vu dong xuan.

Gidng dau twong DT84 do Vién di truyén nong nghiép tao ra tir t6 hop lai
DT80 x PH4 bang phuong phap lai hitu tinh, két hop véi gay dot bién thyc
nghiém bang tac nhan gamma Co60kral trén dong lai F3-D333. Giéng DT84
dang dugc trong pho bién do c6 kha nang cho ning suat cao, chong do tot va
nhiém bénh & mtc do nhe dén trung binh véi mot s6 bénh hai chinh. biac
diém cua giéng 1a: hoa mau tim; hat to tron, mau vang tuoi, it nit, khéi luong
1000 hat tir 160-180 g, chit lugng hat tot; ning suat cao trung binh dat 15 - 25
ta/ha, trong diéu kién tham canh cao c6 thé dat 30 ta/ha. Thoi gian sinh truéng

vu xuan la 115 - 120 ngay, vu thu 90 - 95 ngay, vu dong 110 - 115 ngay.
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Gidng dau twong DT90 duoc chon tao bang phuong phép lai hiru tinh két
hop xtr Iy dot bién cua té hop lai G.7002 x Coc chum & thé hé F2, dugc cong nhan
gidng qudc gia ndm 2002. Gidng thudc dang sinh truong hiru han, khdi lugng
1000 hat 16n 200 - 220g, ham lugng protein cao 43 - 47%, chiéu cao cay 35 -
45cm. Gibng c6 kha nang chong db tét, chong chiu cac bénh phan tring, gi sat,
suong mai t6t, chdng chiu kha voi bénh dém nau vi khuén, chiu lanh tét, chiu
néng kha, thich hop canh tac 3 vu/nam (xuén, hé thu va vu dong), vu thé ning suét

vu dong co thé t6i 30 ta/ha tuy thude vao thoi tiét va diéu kién tham canh.
2.1.2. Céc vector va chiing vi khuan

Céac vector st dung trong nghién ctu bao gém: vector tach dong pBT,
vector pRTRA7/3 chira promoter 35S va dudi cmye, vector chuyén gen pCB301.
So d6 cdu tric cac loai vector trinh bay ¢ phu luc 1. Chung vi khuan E.coli
DH5a sir dung trong tach dong va chung Agrobacterium tumefaciens CV58 su
dung trong chuyén gen. Cac vector va chung vi khuan do Phong Cong nghé Té
bao thuc vat - Vién Cong nghé sinh hoc, Vién Han 1am Khoa hoc va Cong nghé

Viét Nam cung cap.
2.1.3. Cac cap mai sir dung cho PCR

Céc cap mdi PCR ¢6 trinh tu nucleotide va san phém khuéch dai doan DNA

c6 kich thudc duy Kién dugc trinh bay ¢ bang 2.1,

Trong cac cap mai trén, cap moi CHI-Ncol-F/CHI-Notl-R va CHI-Ncol-F/
CHI-Sacl-R dugc chung t6i thiét ké dua trén trinh ty gen CHI cua dau tuong
mang ma s6 NM_001248290, con cip moi nptll-F/nptll-R va pUC18-F/pUC18-
R do Phong Cong nghé Té bao thuc vat - Vién Cong nghé sinh hoc, Vién Han
1am Khoa hoc va Cong nghé Viét Nam cung cap.



45

Bang 2.1. Trinh tu nucleotide cua cac cip mdi si dung trong PCR va kich thuéc
san pham DNA du kién

Ky hiéu Trinh ty nucleotide (5’ - 3°) San Phﬁm
) ) dw kien (bp)

CHI-Ncol-F/ ATGCCATGGATGGCAACGATCACCGCGGTT 677

CHI-NotI-R TTGCGGCCGCGACTATAATGCCGTGGCTC (cDNA)

CHI-Ncol-F/ CATGCCATGGATGGCAACGATCAGCGCGGTT 299

CHI-Sacl-R CGAGCTCGTCACTATAATGCCGTGGCTC
GAGGCTATTCGGCTATGACTG

nptll-F/nptll-R 963
ATCGGGAGCGGCGATACCGTA

pUC18-F/ GTAAAACGACGGCCAGT 838

pUC18-R CAGTATCGACAAAGGAC

2.1.4. Hoa chit va thiét bi

Kit Trizol Reagents - tach chiét RNA tong sb; kit Maxima® First Strand
cDNA Synthesis - tong hgp cDNA; kit GeneJET PCR Purification - tinh sach
san pham PCR; kit Plasmid Extraction - tach chiét plasmid tir vi khuan dugc
mua tir hang Fermentas va Bio-Neer. Cac enzyme sur dung dugc mua cta hang

Fermentas gom: BamHI, Notl, Ncol, Hindlll, Sacl, T4 ligase...

Cac hoa chét: bacto pepton, yeast extract, agarose, sucrose, glucose,
trypton, x-gal, KCI, tris HCI, EDTA, NaOH, MgSQO,, MgCl,, glycerol, CaCl,;
cac loai khang sinh kanamycin, rifamycine, cefotaxime, carbenicillin... cua cac

hang Fermentas, Invitrogen, Sigma, Amersham va mot s6 hang khéc.

May PCR System 9700 (Appied Biosystem, My), may dién di
Powerpac300 (Bio-Rad, My), may soi DNA (Mini-transllumminatior, Bio-
Rad, My), may Voltex (Mimishaker, IKA, Ptic), may ly tdim, may xung di¢n
Plulser, may xac dinh ham lugng nucleic acid NanoDrop, thiét bj giai trinh tur
nucleotide tu dong ABI PRISM@ 3100 Advant Genetic Analyzer (Applied

Biosystem) va cac thiét bi hién dai khéc.
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2.2. PHUONG PHAP NGHIEN CUU

Luén an d4 st dung cac nhém phuong phéap nghién ciru, bao gom: 1) Nhém
phuong phap phan tich ham luong isoflavone; 2) Nhém phuong phap phan 1ap
gen; 3) Nhom phuong phap thiét ké vector chuyén gen thuc vat; 4) Nhém phuong
phép tao cay chuyén gen va phan tich cdy chuyén gen; va 5) Phan tich, xt 1y sd

liéu. So d6 céac thi nghiém thyuc hién trong luan an duoc thé hién ¢ hinh 2.2.

Phé&n tich ham lwrong isoflavone trong méam hat
cla cac gibng dau twong nghién clru

!

Nhan ban va tach déng gen GmCHITA tir hai
nhom gidng dau twong khac nhau vé ham
lrgng isoflavone

!

Thiét ké vector chuyén gen thwc vat mang gen
chuyén GmCHI1A va tao A.tumefaciens téi t6
hop, dénh gia hoat déng cla vector chuyén gen
trén cay md hinh

!

Chuyén céu tric mang gen chuyén GmCHI1A
vao dau trong qua nach la mém; tai sinh va tao
cay dau frong chuyén gen

l

Phan tich céy dau twong chuyén gen
& thé ha To, T1, T2

| =

Xac dinh sy co mat va hop Phan tich bi€u hién So sanh ham lvgng
nhat clia gen chuyén clia gen chuyén isoflavone ctia cac dong dau
GmCHI1Atrong hé gen cla GmCHI1A & cay diu twong chuyén gen T2 va dau
cay chuyén gen TO twong chuyéngen T1 twrong khéng chuyén gen

l | |
l

Chon dong dau tuong chuyén gen cé ham
luvong isoflavone cao

Hinh 2.2. So db tong quat cac thi nghiém thyc hién trong luan an
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2.2.1. Nhém phwong phap phan tich ham lwgng isoflavone

Phan tich dinh lugng daidzein va genistein dugc thyc hién theo phuong

phap AOAC Official 2008.03 va Chen va cs (2001) [25].

Hat dau tuong cho nay mam & diéu kién nhiét do phong, khi dugc 3 ngay
tudi lam nguyén liéu dé chiét rat daidzein va genistein. Dich chiét chira daidzein

va genistein duoc chiét tir mam hat dau tuwong st dung dung moi thich hop.

Dich chiét thu dugc sau d6 dugc loai tap, lam sach mau qua hé thong SPE.
Dich thu duoc sau d6 dugc phan tich trén hé théng HPLC.

2.2.2. Nhom phwong phap phan 1ap gen
2.2.2.1. Thiét ké cip méi PCR nhén gen GmCHII1A

T théng tin vé trinh ty gen CHI cua diu twong mang mi sb
NM_001248290 trén GenBank, cip mdi CHI-Ncol-F/CHI-Notl-R di dugc thiét
ké nhan ban doan mi hoa cua gen GMCHI1A. Trinh ty doan ma hda cua gen
GMCHI1A dugc nhéan ban du kién co kich thude 1a 657 nucleotide. Khi thiét ké
cdp mdi, trinh tu chira diém cét ctia enzyme Ncol va Notl dwgce thém vao, cho
nén khi khuéch dai gen GmCHI1A tir cDNA bang cip moi trén thi két qua s& cho
san pham PCR vdi kich thudc 14 9 + 657 + 11 = 677 nucleotide (Bang 2.1).

Vector chuyén gen pCB301_GmCHI1 sau khi thiét ké s& bao gdom trinh tu
nucleotide cia gen GMCHI1A va trinh ty nucleotide ma hod peptid c-myc,
KDEL, nén cap mcp CHI-Ncol-F/CHI-Sacl-R dugc thiét ké dé nhan ban doan
DNA GmCHI1A_cmyc KDEL c6 kich thuéc du kién 1a 677 + 33 + 12 = 722
nucleotide (Bang 2.1).

2.2.2.2. Tach chiét RNA tong sé va tong hgp cDNA

RNA tong sé duoc tach tir mam dau twong str dung kit Trilzol® Regents

(Invitrogen) tién hanh theo chi dan cua nha san xuat. Sir dung bo kit Maxima®
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First Strand cDNA Synthesis ctua hing Fermantas dé tong hop cDNA tir RNA

téng s6 da tach chiét theo quy trinh chi din cua nha san xuat.
2.2.2.2. Nhdn ban gen GmCHI1A

Gen GMCHI1A dugc khuéch dai tir cDNA bang ky thuat PCR véi cap moi
CHI-Ncol-F/CHI-NotI-R. Thanh phan phan tng PCR duoc trinh bay & bang 2.2.

Bang 2.2. Thanh phan phan tng PCR véi Master Mix

STT Thanh phan Nong do Thé tich (ul)
1 PCR Master Mix 2X 12,5
2 CHI-Ncol-F 10 pmol/pl 1,0
3 CHI-Notl-R 10 pmol/ul 1,0
4 DNA hoac cDNA khuon 500 ng/pl 2,0
5 Nudc khir ion - 8,5
Tong thé tich 25

PCR nhin gen GmCHI1A dugc thuc hién theo chu trinh nhiét 1a 94°C trong
4 phut; 13p lai 35 chu ki, mdi chu ky gdm 94°C trong 30 gidy, 58°C trong 30
gidy, 72°C trong 1 phat 30 gidy; 72°C trong 10 phut va luu giit & 4°C.
2.2.2.3. Dign di kiém tra

San pham PCR duoc dién di trén gel agrose 1% trong dém 1X TAE. Gel

dugc nhudém trong dung dich ethidium bromide vai néng d6 0,1 ug/ml.
2.2.2.3. Tach dong va xdc dinh trinh tw gen GmCHI1A
K§¥ thuat tach dong gen duoc thuc hién theo Sambrook va cs [91].

San pham PCR duoc tinh sach bang bo kit Gene JET PCR Purification, sau
d6 gén vao vector pBT dé tao plasmid tai to hop. Thanh phan va diéu kién phan

ung mo ta ¢ bang 2.3.
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Bang 2.3. Thanh phan phan tng gan gen GmCHI1A vao vector tach dong

STT Thanh phan Nong do Thé tich (ul)
1 T4 DNA Ligase Buffer 10X 2,0
2 T4 DNA Ligase 5 u/ul 1,0
3 GmCHI1A 100 ng/pl 12,0
4 pBT 100 ng/pl 3,0
5 Nude khir ion - 2,0
Tong 20

Piéu kién phan #ng: 20°C trong 3 gio

Bién nap vector tich dong tdi té hop vao té bao khd bién E.coli DH5a

Hn hop gdom 5 pl vector tai to hop va 50 pl dich té bao kha bién dit trong
nudc da 20 phat, sau d6 chuyén ngay vao bé 6n nhiét & 42°C trong thoi gian 1
phut 30 gidy roi dwa ngay vao nudc dé trong thoi gian 10 phat. Sau khi sdc nhiét
bd sung 150 - 300 pl LB 1ong dé nudi phuc hoi ¢ 37°C, lic 200 rpm trong vong 1
gio. Cay trai 150 - 250 pl dich khuan 1én méi truong LB dic c¢6 bd sung
carbenicillin 50 mg/l, X-gal 30 mg/l va IPTG 100 uM va nudi & 37°C trong vong
16 gio. Thanh phan méi trudng nudi cay vi khuan thé hién ¢ phy luc 2.1

Chon dong khuén lac chira vector tai to hop dua trén kiéu hinh khuéan lac va
bang colony-PCR véi cap mdi pUC18-F/pUC18-R.

Tach chiét plasmid bang kit Plasmid Extraction theo chi dan cia nha san
xuit. Cac plasmid tai t6 hop mang gen GmCHI1A duoc xac dinh trinh ty trén

may doc trinh tu nucleotide tu dong ABI PRISM 3100 Avant Genetic
Analyzer.

2.2.2.4. Phdn tich trinh tw gen

Str dung cac phan mém BLAST trong NCBI, BioEdit, Lasergene, MEGA
trong phan tich dit liéu vé gen GmCHI1A, phan tich da dang dya trén trinh tu

nucleotide, trinh ty amino acid suy dién.
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2.2.3. Nhém phwong phap thiét ké vector chuyén gen GmCHI1A

Céc thi nghiém thiét ké vector chuyén gen pCB301_GmCHI1A duoc thuc
hién theo so do hinh 2.3.

2.2.3.1. Thiét ké va kiém tra két qud vector chuyén gen
Tao cdu triic dgc 1dp mang gen chuyén GmCHI1A

Xt 1y song song vector tai té hop pBT_ GmCHI1A va vector pPRTRA7/3
bang cip enzyme gigi han Ncol/Notl tao cac dau dinh twong umg. Sau d6 dua
vao kich thudc phan doan DNA, lua chon va tinh sach cac bang dién di theo chi
dan cua kit GeneJET PCR Purification dé thu nhan gen chuyén GmCHI1A va
vector mé vong pRTRA7/3. Tron gen GmCHI1A véi vector pRTRA7/3 sau khi
tinh sach, b6 sung T4 DNA ligase xuc tac cho qua trinh ghép ndi tao duoc vector
tai t0 hop pRTRA7/3_ GmCHIIA mang ciu traic CaMV35S_GmCHI1A-
_cmyc_polyA.

Ncol Nod Ncol Nod

A
2SP, antiABA  |cmyc \\

358 )
pBT_GmCHI1A ‘ PRTRA7/3

Hindll Hindll Hindill

¥ ¥
F

pRTRA7/3_GmCHI1A \‘ ‘ pCB301

677 bp
Hinall - » Not|
¥ ) v .
nptll |Ter CaMVv3iss cmyc | KDEL | polyA onVv
722bp -«
Nceo | Sac |

pCB301_GmCHI1A

Hinh 2.3. So do thiét ké vector chuyén gen pCB301_GmCHI1A
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Vector tai to hop pRTRA7/3_GmCHI1A dugc nhan dong trong E.coli DH50
va chon dong bang colony-PCR véi cap mdi dic hiéu CHI-Ncol-F/CHI-Notl-R

Tao vector chuyén gen pCB301

Xt 1y dong thoi vector pRTRA7/3_GmCHI1A va vector pCB301 véi
HindIII, sau do6 chon va tinh sach cac bang DNA dién di theo kich thudc dé thu
nhan cac thanh phan can cho viéc tao vector chuyén gen gom: cau tric
CaMV35S_GmCHI1A cmyc_polyA khoang 1,5kb; vector mo vong pCB301
khoang 5,5kb. Tron cau trac CaMV35S_GmCHILA cmyc_polyA tinh sach voi
vector pCB301 d3 mo vong, bd sung T4 DNA ligase xuc tac cho qué trinh ghép
ndi tao duoc vector chuyén gen thuc vat pCB301_GmCHI1A. Tién hanh chon

dong bang colony- PCR véi cap moi dac hiéu.
2.2.3.2. Tao dong vi khuan A. tumefaciens CV58 mang vector chuyén gen

Hon hop té bao kha bién A.tumefaciens CV58 va vector pCB301-GmCHI1A
dit trong cuvette dugc xung dién véi thong s6 400 Q, 2.5 kV, 2,5 uF 1di dua
ngay vao nudc da, sau 5 phiit bo sung 200 pl LB léng va dao nhe. Chuyén hdn
dich da xung dién sang 6ng Eppendorf 2ml, nudi phyc héi ¢ 28°C, lac 200 rpm
trong 2 gio. Cay trai trén dia petri moi trudng LB 10ng ¢6 khang sinh kanamycin
50 mg/L va rifamycin 50 mg/L, & 28°C trong 48 gio. Tién hanh chon dong vi
khuan mang vector tai to hgp pCB301_GmCHI1A bang colony-PCR, dong vi
khuan duong tinh s& dugc giit chung, nudi trong LB léng va sir dung trong
chuyén gen.

2.2.4. Nhém phwong phap phan tich hoat ddng cia vector chuyén gen trén
ciy thuoc 14
2.2.4.1. Chudn bi vi khudn ldy nhiém

Vi khuan A.tumefaciens mang gen chuyén GmCHI1A dugc nudi chon loc
trong 15ml méi truong LB long bo sung khang kanamycin 50 mg/1 va rifamycin

50 mg/l & 28°C lic 200 rpm, 48 gid. Chuyén 10ml dich huyén phu té bao trén vao
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50 ml LB long khong khang sinh dé nudi phuc héi 28°C, lic 200 rpm dén khi
ODgoonm = 0,6 - 0,8 1a dat s6 lwong té bao tdi wu dé bién nap. Ly tdm toan b dich
té bao ¢ 4°C, 5000 rpm, 15 phat. Hoa tan té bao lang vao 40ml dung dich 4MS +
AS 50 pl dat trong nudce da lanh.

2.2.4.2. Chuyén gen GmCHIIA vao thuéc ld thong qua A.tumefaciens

Bién nap ciu trac mang gen chuyén GmCHI1A thong qua lay nhiém A.
tumefaciens tai to hop vao manh 14 va tai sinh cay thudc 14 chuyén gen duoc thuc
hién nhu moé ta cia Topping (1998) [105]. Méi truong nudi cdy 14 thudc 14
chuyén gen dugc trinh bay & phu luc 2.2.

Lé thude 14 dugc ct thanh cdc manh nhé ¢ kich thude 1x1 em, sau d6 cac
manh 14 duoc ngam trong dich khuan A.tumefaciens tai t6 hop trong 10 phut.
Chuyén cic manh 14 nhiém khuan sang méi trudng MS bo sung BAP va khang
sinh chon loc kanamycin dé tai sinh da chdi. Cac chdi chuyén vao méi trudng
RM, bd sung kanamycin dé tao ré. Cac cdy chuyén gen in vitro duoc ra trong

trong chau & diéu kién nha luéi.
2.2.4.3. Phwong phdp phan tich cdy thuéc ld chuyén gen

Tach chiét DNA tong sb tir 14 thude 14 thyc hién theo Saghai-Maroof va cs
(1984) [90]. Pién di kiém tra DNA tong s6 duoc tién hanh trén gel agarose
0,8%.Tach chiét RNA tong sd tir 1a cay thudc 14 chuyén gen bang bo kit Trizol
Reagents. Tong hop cDNA bang bo kit Maxima® First Strand cDNA Synthesis.

Xéc dinh sy ¢6 mat cua gen chuyén GmCHI1A trong hé gen cua céc cay
thudc 14 chuyén gen ¢ thé hé TO dugc phéan tich bang PCR. Phan tich su biéu
hién caa gen chuyén GmCHI1A & mic phién ma bang ky thuat RT-PCR. Cap
moi dic hieu CHI-Ncol-F/ CHI-Notl-R sir dung cho PCR va RT-PCR nhan ban
gen GmCHI1A (Bang 2.1).
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2.2.5. Nhém phwong phap bién nap va phan tich cAy dau twong chuyén gen

Phuong phap chuyén gen ¢ dau tuong nho A.tumefaciens qua nach 14 mam
thuc hién dya trén nghién ctru caa Olhoft va cs (2006) [76] va Nguyén Thu Hién
(2014) [8]. Cac thé hé chuyén gen ¢ dau twong duoc ky hiéu: TO, T1, T2, ... Cay
chuyén gen tai sinh tir chdi trong 6ng nghiém chuyén ra trong trong bau va sau
d6 trong trong nha ludi goi 1a TO; hat cta cdy chuyén gen TO nay mam thanh cay
duoc goi 1a T1; hat cta cay chuyén gen T1 nay mam thanh cay duoc goi 1a T2.

2.2.5.1. Bién nap va tao cdy diu twong chuyén gen

Tao nguyén liéu bién ngp gen: Hat dau twong khtr trung kho bang khi clo
tao ra tir hon hop javen 100 ml + HCI 3ml dam dic trong 16 gio, sau d6 cho nay
mam trén moi trudng GM (Phu luc 2.3). Sau 3-4 ngay mam duoc cit bo ré, chdi
mam, bo vo, tach d6i 14 mam, loai bo dinh sinh trudng, cit Cuéng 14 mam va cét
bot phan dau 14 mam. Gay ton thuong 14 mam & vi tri nach 1a bang dao va kim
nhon. L4 mam loai bo cudng, da ton thuong duoc sir dung 1am nguyén lidu bién

nap gen va nudi cay in vitro.

Ldy nhiém va dong nudi cdy: L4 mam ton thuong dugc ngam trong dich
huyén phu A. tumefaciens trong 40 phut va sau d6 dugc nudi cdy trong moi
truong ddng nudi cdy (moi truong CCM: mubi B5 0,16 g/l; MES 3,9 g/l; sucrose
30 g/l; agar 5 g/l; vitamin B5 1,0 mg/l; AS 0,2 mM; L-cysteine 400 mg/l; natri
thiosulfate 158 mg/l; DTT 154 mg/l; GA3 0,25 mg/l va BAP 1,5 mg/l; pH = 5,4)
trong ti 5 ngay.

Cdm g tao choi trén méi trwong SIM: Sau thoi gian dong nudi cay, mau
bién nap duoc ria trong moi truong cam tng tao chdi (SIM) c6 bd sung
cefotaxim 400 mg/l v&i thoi gian 1a 10 pht, sau d6 thdm kho bang gidy tham
khir tring. Cac méanh 14 mam dugc chuyén sang nudi cay trén moi trudng tai sinh
da choi SIM lan 1 (mudi B5 0,3052 g/l; MES 0,59 g/I; sucrose 30 g/I; vitamin B5
1,0 mg/l; BAP 2 mg/l va kanamycin 50 mg/l), c6 bo sung cefotaxim 400 mg/I
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trong thoi gian 2 tuan. Sau thoi gian 2 tuan, mau duoc chuyén sang méi truong

SIM dic c6 b sung cefotaxim 400 mg/1 va kanamycin 75 mg/l (Ian 2).

Kéo dai chéi: Sau 2 - 3 tudn, cac choi Séng sot duoc loai bo manh 14 mam
va chuyén sang nudi cdy trén moi truong kéo dai chdi (SEM) c6 bd sung
cefotaxim 400 mg/I va kanamycin 50 mg/l. Thanh phan méi truong SEM gom MS
4,3 g/l; MES 0,59 g/l; sucrose 30 g/l; agar 5 g/lI; vitamin B5 1,0 mg/l; L-
asparagine 50 mg/l; glutamic acid 100 mg/l; GA3 0,5 mg/l; IAA 0,1 mg/l va
kanamycin 50 mg/l) trong 2 tuan.

Tao ré: Khi cac chdi cao khoang 2-3 cm s& duoc chuyén sang nudi cy trén
moi trudng ra ré RM, ¢ bd sung cefotaxim 400 mg/l va kanamycin 50 mg/l dé
tao cay hoan chinh. Méi trudng RM gom MS 1,58 g/l; MES 0,59 g/I; sucrose 20
g/l; agar 5,0 g/I; IBA 0,1 mg/l va vitamin B5 1,0 mg/l trong 20 ngay dé tao ré.

Chuyén cdy in vitro ra tréng trén gid thé trong diéu Kién nha heéi: Nhiing
cay hoan chinh, khoé manh dugc dwa ra bau c6 thanh phan 1 triu hun: 1 cat. Sau
khoang 1 - 2 tuan, cac cdy song sot dugc trong ra nha ludi. Thoi diém ra cay

trong nam dugc chon vao vu xuan, vu xuan he.

2.2.5.2. Xdc nhan sw hign dién va sw hop nhdt cia gen chuyén GmCHI1A vio

hé gen cdy ddu twong

Tach chiét DNA tong s tir 14 dau tuong chuyén gen va cac cay ddi ching
khong chuyén gen theo Saghai-Maroof va cs (1984) [90].

Xac nhan s c6 mat cua gen chuyén GmCHIIA trong cdc cdy chuyén gen
TO: DNA tong sb duoc st dung lam khudn cho phan ing PCR dé kiém tra su co
mit cta gen chuyén bang cip mdi dic hiéu CHI-Ncol-F/ CHI-Sacl-R, véi kich
thude du kién 1a 722 bp (Bang 2.1). Phan tng PCR nhan doan DNA dugc thyuc
hién theo chu trinh nhiét 94 °C trong 4 phut; 13p lai 35 chu ki, mdi chu ky gém
94 °C trong 30 gidy, 58 °C trong 30 gidy, 72 °C trong 1 phat 30 gidy; 72 °C trong
10 phut va luu gitt ¢ 4 °C. San phim PCR duoc kiém tra bang dién di trén gel
agarose 1.0 %.
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Kiém tra s hop nhdt ciia gen chuyén GmCHIIA vdo hé gen cdy chuyén gen
bang ky thugt Southern blot: Cau trac pCB301_GmCHI chaa gen nptll, do vay st
dung phan tich Southern blot dé phat hién gen nptll trong hé gen cua cay dau
tuong chuyén gen. Southern blot duoc thuc hién theo phwong phép cua Southern
(1975) [96]. Gen nptll duoc khuéch dai bang cach sir dung PCR véi cip moi
nptll-F/ nptll-R. San pham PCR dugc kiém tra bang dién di trén gel agarose 1,0
%, roi duoc tinh sach. Mau PCR sau khi tinh sach duoc sir dung lam khuon cho
phan tng téng hop DNA do theo hudng dan cua bo kit Biotin Deca Labeling kit
(Themosientific). Sau do6, thuc hién phan Gng hién mang theo Biotin
Chromogeneic Detection Kit (Themosience): Tach chiét DNA tong sd tir cay dau
tuong chuyén gen va khong chuyén gen, thu 30 - 50 pg DNA tinh sach va xir Iy
bang enzyme gidi han Sacl. Pién di san pham cit bdi enzyme gidi han trén gel
agarose 1% va chuyén sang mang lai. B6 sung DNA do gen nptll d3 dugc danh
diu trong dém chira 50% formamid, & nhiét do 42 °C. Ria mang lai & nhiét do
65 °C trong dém 0,1X SSC. Hién két qua lai trén mang va quy trinh hién mang

duogc thuc hién theo kit Biotin Chromogenic Detection Kit (Thermo Scientific).

2.2.5.3. Phan tich sw biéu hign ciia protein tdi té hop CHI1A bang Western
blot va ELISA

Céc ciy dau trong chuyén gen & thé hé TO cho két qua Southern blot duoc
phan tich su biéu hién cua protein CHI tai t6 hop ¢ thé hé T1. Protein tong so
duoc chiét xuat tir 14 dau twong chuyén gen va cac cdy khong chuyén gen, sau d6
dugc tach bang dién di trén gel 10 % SDS-PAGE nhu mo ta cia Laemmli [61].
Phan tich Western blot dé xac dinh sy biéu hién protein tai to hop duoc thuc hién

theo mo ta cia Sun va cs [98].

Thi nghiém ELISA (Enzyme-Linked ImmunoSorbent Assay) gian tiép dinh
luong protein CHI tai t6 hop thong qua dinh lugng protein chia dudi cmye theo

mo ta caa Sun va cs [98]
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2.2.5.4. Phan tich ham lwong isoflavone (daidzein, genistein) ciia cdc dong dau
twong chuyén gen bang kyj thugt HPLC

Phan tich dinh luong ham luong daidzein va genistein duoc thuc hién bang

phuong phép sic ky long cao ap theo Chen va cs [25]..
2.2.6. Xir ly dir liéu sinh hoc

Cac dir lidu vé ham luong isoflavone cua cac miu nghién ctru dugc xu 1y
bang phan mém Microsoft Excel va phan mém Statistical Package for the
Social Science (SPSS) dé xac dinh cac tri s6 théng ké nhu: gié tri trung binh,
phuong sai, 36 Iéch chuan, sai s6 trung binh mau. Kiém dinh tri s6 théng ké

theo Duncan & mirc y nghia o = 0,05 va a = 0,001.
2.3. PIA PIEM NGHIEN CUU VA HOAN THANH LUAN AN
Céc thi nghiém duoc thuc hién tir thang 8/2015 dén thang 11/2018.

Thi nghiém phén tich ham lugng isoflavone trong mam dau twong duoc
thuc hién tai Phong Cong nghé Thuc pham - Vién Kiém nghiém va vé sinh an

toan thyc pham Qudc gia, Bo Y té.

Céc thi nghiém khuéch dai gen, tach dong phan tir, chuyén gen, phan tich
cay chuyén gen dugc thuc hién tai Phong thi nghiém Di truyén hoc, Cong nghé té
bao thuc vat, Khoa Sinh hoc, Truong Pai hoc Su pham - Dai hoc Thai Nguyén.
Thi nghiém thiét ké vector chuyén gen, phan tich Southern blot, Western blot,
ELISA dugc tién hanh tai Phong Cong nghé ADN tng dung, Phong Cong nghé Té
bao thuc vat va Phong thi nghiém trong diém Cong nghé gen thuéc Vién Cong
nghé Sinh hoc - Vién Han 1am Khoa hoc va Cong nghé Viét Nam.

Luan an dugc hoan thanh tai BO mon Sinh hoc hién dai va Giao duc Sinh

hoc, Khoa Sinh hoc Truong Pai hoc Su pham - Pai hoc Thai Nguyén.
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Chuong 3. KET QUA VA THAO LUAN

3.1. PAC PIEM CUA GEN GmCHI1A PHAN LAP TU CAY PAU TUONG

3.1.1. Ham lwong daidzein va genistein trong mam hat ciia mot sé giong dau
twong trong pho bién ¢ mién Bac Viét Nam

Tién hanh khao sat ham luong isoflavone (daidzein va genistein) cua 5
gidng dau twong (PT26; DT51; DT2008; DT84; DT90) trong phd bién ¢ mién
Bac Viét Nam bang phuong phap sic ky HPLC, két qua sic ky dd phén tich
HPLC dinh lugng daidzein va genistein chiét ttr mam hat dau tuong 3 ngay tudi
duogc thé hién ¢ bang 3.1.
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Hinh 3.1. Séc ky dd phan tich daidzein va genistein tir mam hat dau tuong & giai
doan nay mam 3 ngay tudi. A: DT26; B: DT51; C: DT2008; D: DT84; E: DT90
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Bang 3.1. Ham luong isoflavone trong mam 3 ngdy tudi ctia 5 gidng ddu twong

(mg/100q)

Isoflavone bT51 DT26 DT90 DT2008 DT84

Daidzein 37,97+0,75 59,70+1,30 29,30+1,23 24,87+0,27 27,40+0,49
Genistein 3,31+0,11 4,57+0,10 1,32+0,10 1,30+0,11 2,03+0,11

Isoflavone

41,28 64,27 30,62 26,17 29,43
(daidzein + genistein)

Két qua bang 3.1 cho thiy, ¢ gidng dau twong DT26, mam 3 ngdy tudi c6
ham luwong daidzein va genistein cao nhit (64,27 mg/100 g), giéng DT2008 co
ham luong thap nhat (26,17 mg/100 g). Ham lugng daidzein va genistein co sy
khac biét gitta 5 gidng dau twong & mirc y nghia o = 0,001. C6 thé xép theo thu
tur giam dan vé ham luong isoflavone (daidzein+genistein) cua 5 gidng dau

tuong nghién ctiru: DT26 > DT51 >DT90 > DT84 > DT2008 (Hinh 3.2).

70

60 1

B 001/Bw

50 4

40 A

30

20

10 4

0 -

BT51 bT26 DT90 DT2008 DT84

Gién
M Daidzein M Genistein g

Hinh 3.2. Biéu do so sanh ham lugng daidzein va genistein trong hat ndy mam 3
ngdy tudi cua cac gidng dau twong PT51, BDT26, DT90, DT2008, DT84 (x;
thanh dtng trén mdi biéu do 1a sai s6 chuan (S,); don vi: mg/100 g; mic y nghia

:=0,001).



59

3.1.2. Tach dong va xiac dinh trinh ty nucleotide ctia gen GmMCHI1A tir cay
dau twong

Dua trén trinh tu gen GMCHI mang ma s6 NM_001248290 trén Genbank,
cap moi CHI-Ncol-F/ CHI-Notl-R da duoc thiét ké dé khuéch dai doan gen
GMCHI1A du kién c6 kich thudc 677 nucleotide, bao gom doan ma héa (657
nucleotide), doan nucleotide chira diém cit caa enzyme Ncol (9 nucleotide) va
enzyme Notl (11 nucleotide). Két qua nhan ban gen GmCHI1A bang PCR Vi
cap moi dic hiéu da thiét ké duogc thé hién ¢ hinh 3.3.

-1+ 2 3 4 5 6 I B8 2 10

0.75kb —
0.5 kb —~

< 0,7 kb

Hinh 3.3. Hinh anh dién di Kiém tra san pham PCR nhan gen GmCHI1A. M:
thang DNA 1kb; 1, 2: BPT26; 3, 4: BT51; 5, 6: DT84; 7,8 DT90; 9, 10: DT2008.

Hinh 3.3. cho thdy mot bang DNA c6 kich thuéc khoang 0,7 kb, &ng voi
kich thudc doan ma hoa ctia gen GMCHI1A nhu di thiét ké. Poan DNA (gen
GMCHI1A) tir ban gel duoc tinh sach va tién hanh tach dong bang vector pBT va
té bao kha bién E.coli DH50.. Poan gen GmCHI1A dugc gan vao vector tach
dong pBT tao vector tai to hop pBT_GmCHI1A, kiém tra vector tai to hop va
bién nap vao E.coli.

Két qua chon dong té bao mang vector tai to hop dua trén kiéu hinh khuan
lac va kiém tra bang colony-PCR véi cip mdi pUC18F/pUC18R dé thu dugc doan
DNA. Bang DNA trén ban gel dién di c6 kich thudc khoang 0,85 kb (Hinh 3.4)
dung nhu 1y thuyét. Cac dong khuan lac dwong tinh véi colony-PCR dugc chon dé
tach plasmid tai to hop va dem giai trinh tu nucleotide doan gen GmCHI1A.
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1,0kb —

0,75 kb — ~ 0,85 kb

Hinh 3.4. Hinh anh dién di Kiém tra san phiam colony-PCR v&i cip mdi
pUC18F/pUC18R. M: thang DNA 1kb; 1, 2, 3, 4, 5, 6: cac dong khuén lac c6

kiéu hinh tring dugc kiém tra bang colony-PCR.

Chon céc dong plasmid tai to hop mang gen GMCHI1A cta bdn giéng dau
tuong BT26, DT51, DT2008, DT84 - la dai dién cho 2 nhém két qua c6 ham
luong isoflavone cao va nhom c6 ham luwong isoflavone thap dé tién hanh giai
trinh ty nucleotide, két qua thu dugc doan DNA c6 kich thudc 657 nucleotide
dung nhu du kién khi thiét ké cap moi nhan ban gen bang PCR.

Phan tich tryc tuyén bang chwong trinh BLAST trong NCBI, két qua cho
thdy cac trinh tw gen GmCHI1A phan lap dugc co hé sé twong dong véi trinh tu
NM 001248290 trén GenBank la 98,93% (DT51); 98,93% (DT84); 98,78%
(DT2008), 97,87% (DT26). Hinh 3.5 thé hién két qua phan tich BLAST trinh tu
gen GMCHI1A phan 1ap tir gidng dau twong DT26.

Max Total Query E Per.

De Score Score Cover value  Ident jcoeesion
Glycing max chalcone—-flavonone isomerase 1A (CHIMA), mRNA - 1136 1136 100% 0.0  97.87% MNM_001248280.2
Glycine max chaleone isomerase 1A mRNA, complete cds M36 1136 100% 0.0  97.87% AYS954131
Glycing max chalcone isomerase (CHI) mRMA, complete cds 1136 1136 100% 0.0 97.87% AF276302.1
Soybean clone JCVI-FLGM-1022 unknown mRMNA 1131 1131 100% 0.0  97.72% BT089242.1
Glycine max chaloone isomerase A mRNA, complete cds M25 125 100% 0.0  97.56% DO835284.1

Hinh 3.5. Két qua phan tich bang BLAST trén NCBI trong nhan dién trinh tu
gen GMCHI1A phan 1ap tir gidng dau twong DT26.
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Nhu vay, két qua phan tich BLAST da cho thdy doan DNA phan 13p tir
mRNA cua bbn giéng dau twong DT26, DT51, DT2008, DT84 da dugc xac dinh
la ving ma hoa caa gen GmCHI1A cua dau tuong c6 657 nucleotide, ma hoa 218
amino acid. Két qua so sanh cac trinh ty nucleotide cua gen GmCHI1A phén 1ap tur
bén giéng dau twong DT26, DT51, DT2008, DT84 véi trinh ty mang mi sb
NM 001248290 trén GenBank duogc trinh bay & hinh 3.6 va bang 3.2.

e 20 20 A an ]

D T T T [ L P T I T T
NM 001248280 ATGECARCGEA TCAGOGOGET TCAGETGGAG TICCTGEGAGT TTOCAGOGGET GEITACTTCA
GIOHTI1A (DT2E) i iaes cewaesanan an C:iasss sassasassas Eaaciacaas SEa4aiiasas
GmCHIIA (DTSL1) i iii s f i iaaan P = salBaaaCavs ruassasans ssassasaa [
GmCHI1A (DTE4) ... .... e i hn s s mMaRA e E e G e R e S Ed B R e d B AR E R R e
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GIMTHTIA (DTEE) i et e i et e e eeee e emeeeeamna B e e e e e e e e mea e e e eaaaa
GIIHIIA (DT2008) i i it e iiieeaan - T
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G TH T LA (DT o L) ettt i et it emenoas smmassanse smesasaces saasancacn seannannan
GICHIIA (DTER) o e e e e eemmeaan B L i i i e mee e e aeam e e e amaae mmaaeaaan

GCHI1A (DT2008) ..o i B scsscscsses sscsssssss sssEssEEsE szssssBess
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|
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GmIHI1A (DTS1) ... .... o
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NM_ 001248230 GGGACTTACE GTGATGCTGA AGCCGCAGCC ATTGAARAGT TTGCTGAAGT CTTCAAGAAT

GmCHIIA (DT2E) ... .. ... T
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KM 001248290
GMTHILA (DT26)
GmIHILA (DTS1)
GmCHILA (DTE4)
GmTHILA (DT2008)

NM 001248290
GmOHILA (DT26)
GEmCHILA (DTE1)
GmCHILA (DTE4)
GmOHILA (DT2008)

KM_001248250
GEmCHILA (DT2E)
GEmCHILA (DTE1)
GEmCHILA (DTE4)
GmoHILA (DT200E)

Hi_001248250
GmoHIlAa (DT2E)
CmCHILA (DTS1)
CmCHILA (DTE4)
CmHIIA (DT200E)
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GTGAATTITG CACCTGGTGT CTCTGITTTC TACAGACAART CRACCTIGATGE> AATCTIGHGE
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Ar i mraaara s dmEaEaaa st anaas ssransanras rassasnaaans [
.............................. -
.................... Y =

Hinh 3.6. Trinh ty gen GmMCHI1A (cDNA) phan 1ap tir mMRNA cua bbn gidng
dau tuong BT26, BT51, DT2008, DT84. NM 00124890: ma sb cua trinh tu gen
GmMCHI1A trén GenBank.

Két qua so sanh ¢ bang 3.2 cho thay trinh tu nucleotide caa gen GmCHI1A

gitta cac gidng dau twong c6 31 vi tri nucleotide sai khac, thé hién ¢ su thay thé

nucleotide va sy thay thé bao gom ca céac base ciing loai va khac loai. Cu thé 1a C —
GG-CT-AA-T,A-GG-AA-CC—-AG—T, T—G.Tuy
nhién sy sai khac nay c6 lam thay d6i trinh tir amino acid hay khong, can phai tiép

tuc so sanh cac trinh ty amino acid.
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Bang 3.2.Nhing vi tri sai khac vé trinh ty nucleotide cia GmCHI1A giita cac

6 NM 001248290

giong dau tuong va trinh ty gen GMCHILA mang mi s

DT84 DT2008

DT51

1T

Vi tri nucleotide NM_001248290 DT26

12
23
24
26
33
37

38
60

74
82

10
11
12
13

91

97

112
115
134
140
159
177
244
409
443
448
484
598

14
15
16
17
18
19
20
21

22
23

24
25
26
27

621
625
633
635
639
651

28
29
30
31

654
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Tir cac két qua phan tich trén c6 thé rut ra két luan rang gen GmCHI1A da
dugc phan 1ap tir cac giéng dau tuong Viét Nam BT26, BDT51, DT2008, DT84.
Céc trinh gen GMCHI1A d3 dugc cong bd trén GenBank 1an lugt mang cac ma
s6 1a LT594994.1, LT594995.1, LT594993.1, LT594996.1.

Két qua so sanh trinh tu amino acid suy dién tir 5 trinh tuw gen thudc cac
gidng dau twong BT26, PT51, DT2008, DT84 va NM_ 00124890 cho thiy, cac
trinh ty amino acid suy din tir trinh tuw gen GMCHI1A c6 d6 tuong dong tir 91,8%
dén 97,7%, tuy nhién, gifta cic trinh ty amnio acid suy dién xuét hién 24 diém sai
khac,d6lacacvitri4, 8,9, 11, 13, 25,28, 31, 33, 38, 39, 45, 47, 53, 82, 137, 148,
150, 162, 200, 209, 212, 213 va 217 (Hinh 3.7, Bang 3.3). Su sai khac vé trinh tu
nucleotide caa gen GmMCHI1A di dan dén su sai khac vé trinh ty amino acid suy
dién cua cac gibng dau twong va co anh hudng dén hoat d6 caa enzyme CHI hay

khong can c6 nhiing nghién ctru sdu hon dé lam sang té mai lién hé nay.

10 20 30 40 50 60

O T I R R EPTR R I T N TS B |

CHI-NP 001235219 MATISAVQVE FLEFPAVVTS PASCKTYFLC GACERCLTIE CKFIKFTCIC VYLEDKAVES
CHI-DT26 S = P o T - S R
CHI-DT51 B T 5 S ' S S
CHI-DT84 T
CHI-DT2008 S - SRR ' SR S - S
70 80 S0 100 110 1z0

CHI-NP 001235219
CHI-DTZ26
CHI-DT51 e T
CHI-DTB4 -
CHI-DT2008

CHI-NP 001235219 TYGDAEAARA IEKFAEAFKN VNFAPGASVF YRQSPDGILG LSFSEDATIP EKEAAVIENK

CHI-DT26 s S« T

CHI-DTEL ottt e e e e e

CHI-DTBA e e e

CHI-DT2008 ot e e
130 200 210

CHI-NP 001235219
CHI-DT26
CHI-DT51
CHI-DTB4
CHI-DT2008

Hinh 3.7. Trinh tu amino acid suy dién tr gen GmMCHI1A cia giéng dau tuong
bT26, DT51, DT84 va DT2008 so vé1i NM 001248290


https://www.ncbi.nlm.nih.gov/nucleotide/LT594995.1?report=genbank&log$=nucltop&blast_rank=10&RID=PR8Y6GJT015
https://www.ncbi.nlm.nih.gov/nucleotide/LT594993.1?report=genbank&log$=nucltop&blast_rank=1&RID=PR8Y6GJT015
https://www.ncbi.nlm.nih.gov/nucleotide/LT594996.1?report=genbank&log$=nucltop&blast_rank=9&RID=PR8Y6GJT015
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Bang 3.3. Nhitng vi tri sai khac vé trinh tu amino acid suy dién cta gen

GMCHI1A giira cac gidng dau twong va trinh ty gen mang ma sé NM_001248290

TT Vitri amino acid NM_001248290 DT26 DPTS1 DT84 DT2008

1 4 | | | M |
2 8 Q R R Q Q
3 9 Y% v v Y% E
4 11 F F L F F
5 13 E E Q E Y%
6 25 K K M K K
7 28 F | F F |
8 31 G G G S G
9 33 G R G G G
10 38 T P T T T
11 39 | | F | |
12 45 K R K K K
13 47 T T T R R
14 53 L F L L L
15 82 D D D H D
16 137 A S A A A
17 148 S Y S S S
18 150 F | F F F
19 162 S G S S S
20 200 L L L | L
21 209 P P P P A
21 212 L L L W L
23 213 S S S R S
24 217 | M | | |
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3.1.3. Sw da dang vé trinh tu nucleotide va trinh tw amino acid ciia gen

GmCHI1A

Khi phan tich bang BLAST trong NCBI, bén trinh tr gen GmCHI trén
GenBank mang ma s6 AF276302, DQ191401, DQ835284 va NM_001248290
cung v6i 4 trinh tu phan lap tir cac giéng dau twong PT26, DT51, DT84 va
DT2008 di duoc lua chon dé phan tich sy da dang dua trén trinh tu nucleotide
va trinh ty amino acid ciia gen GmMCHI1A phan 1ap tir cay dau twong (Bang 3.4).

Bang 3.4. Cac trinh tu gen GMCHI1A cia céac gidng dau twong Viét Nam va cac

trinh tu c6 ma s6 trén GenBank duoc sir dung trong phan tich

STT Gi(“'),ng diu twong/ma Quée gia Nam ’ The gid
so trén GenBank cong bo
1 | DT26 (LT594994) Viét Nam 2016 | Le vacs[133]
2 | DT51 (LT594995) Viét Nam 2016 | Levacs[134]
3 | DT84 (LT594993) Viét Nam 2016 | Levacs[132]
4 | DT2008 (LT594996) Viét Nam 2016 | Levacs [135]
5 | NM_001248290 Trinh ty tham chiéu | 2019 | Gutierrez-Gonzalez va
cs [140]
6 | DQ835284 Han Quoc 2007 | Chung and Nam [130]
7 | AY595413 M$ 2005 | Ralston va cs [127]
8 | AF276302 bai Loan 2001 | Chiu va cs [126]

So do hinh cdy ¢ hinh 3.8 duoc thiét 1ap duwa trén trinh tu nucleotide theo
phuong phdap UPGMA bang phan mém MEGA7. Khoang cach tién hoa phan tir
dugc tinh todn bang phuong phap kha ning tong hop tbi da va duoc tinh theo
don vi s6 lugng thay thé & mdi vi tri. Sy thay d6i gitra diém trong céc trinh tu
dugc md hinh héa véi phan phdi gamma (tham s6 hinh dang = 1). Két qua phan
tich ¢ hinh 3.8 cho théy, dua trén trinh tu nucleotide ctia gen GmCHI, cac giéng

dau tuong phan bé trong hai nhanh, gibng dau twong PT26 phan bd & mot nhanh
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va 7 giébng con lai phan bd ¢ nhanh tha hai, véi khoang cach di truyén 1a 1,2%.
Nhanh thir hai chia 1dm hai nhanh phu va mdi nhanh phu lai chia lam hai nhanh.
Ba trinh tr mang méd s6 NM_001248290, AY 595413, AF276302 khong c6 diém
sai khac, phan b trong cing mot nhom. Gidng DT51, DT2008 va DT84, mdi
gidng phan b & mot nhanh phu.

MIA_001243290
AF2T6302

AY595413

DQB35284

GmCHI1A (DT51)

GmCHI1A (DT84)

— GmCHI1A (DT2008)

GmCHI1A (DTZ8)

1 L L L L L ]
00120 00100 00080 0O0E0 00040 00020  0.0000

Hinh 3.8. So d6 hinh cdy vé mdi quan hé giita cac giéng dau twong dua trén

trinh ty nucleotide cua gen GMCHI1A duoc thiét lap theo phuong phap UPGMA

O hinh 3.9 trinh bay so d6 hinh ciy vé mdi quan hé giira cac giéng dau
tuong dya trén trinh ty amino acid suy dién caa gen GmCHI dugc thiét lap theo
phuong phap UPGMA cho thay cac giéng ddu tuong phan bd trong hai nhanh
chinh, nhanh chinh thir nhét chi c6 gidng DT26 va nhanh chinh thir hai gdm 7
gidng con lai, khoang cach di truyén dugc xac dinh 13 3,0 %. Céc gidng dau tuong
c6 trinh ty mang ma s6 NM_ 001248290, AY595413, AF276302 khong co su

khac nhau va xép cung mot nhom.
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CHI-MNP_001235219

CHI-AF2T6302

CHI-AY 595413

CHI-DQ1835284

CHI-DT51

CHI-DT2008

S CHI-DT84

CHI-DT286

00300 00250 00200 00150 00100 00050  0.0000

Hinh 3.9. So d6 hinh cdy vé mdi quan hé giira cac gibng dau tuong dua trén
trinh ty amino acid suy dién cia gen GmCHI1A duoc thiét lap theo phuong phap
UPGMA

Trong mam hat dau twong 3 ngay tudi, mam cua giong dau twong DT26 co
ham luong daidzein va genistein cao nhat (64,27 mg/100 g), giéng PT51 ¢6 ham
luong daidzein va genistein cao thtr hai (41,28 mg/100 g), gidng DT2008 va DT84
c6 ham lugng daidzein va genistein thép nhét. Nhu vay su khac nhau vé trinh tu
amino acid cia enzyme CHI giita gibng DT26, DT51 va DT2008, DT84 ¢6 lién
quan dén su chuyén hoa tong hop daidzein va genistein trong hat ddu twong nay
mam hay khong can tiép tuc lam sang to; dong thoi can khao sat tim kiém sy khac
biét vé hoat dong cua gen GMCHI1A & giéng BT26 so véi gidng dau twong khac
c6 lién quan gi véi sy tich lily isoflavone. Nhitng thong tin nay la co s ban dau
cho viéc sir dung trinh tw gen GMCHI1A phan lap tir gibng DT26, gidng c6 ham
luong daidzein va genistein trong mam hat cao nhat dé thiét ké vector chuyén gen
trong nghién ctu méi lién quan giita biéu hién manh gen GmCHI1A véi ham

luong isoflavone.
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3.2. THIET KE VECTOR CHUYEN GEN THU'C VAT MANG GEN GmCHI1A

Dé chuyén gen GmCHI1A vao thuc vat va co thé kiém tra biéu hién san
pham protein tai to hop cua gen, ching toi da thiét ké vector biéu hién gen thuc
vat pCB301 mang promoter CaMV35S dé diéu khién biéu hién gen GmCHI1A &
thuc vat. Vector chuyén gen thuc vat mang gen GmCHI1A duoc thiét ké theo so
d6 & hinh 2.2 (Chuong 2), bao gdm cac thi nghiém tao cu tric chtra gen dich va

gan cau trac mang gen dich da thiét ké vao vector chuyén gen.
3.2.1. Tao céu triic mang gen chuyén GmCHI1A
Thu nhdn gen Gm CHI1A va vector m¢ vong pRTRA 7/3

Vector pBT_GmCHI1A chita gen GmCHI1A phan 1ap tir giéng ddu tuong
DT26, vector trung gian pRTRA7/3 chira promoter CaMV35S - 1a promoter manh
phan 1ap tir virus gdy kham stp lo, c6 thé khai dong phién ma gen chuyén ¢ tat
ca cac té bao va mo trén co thé thuc vat. Vector pRTRA7/3 chira dudi polyA giap
6n dinh cau trac phan tir MRNA trong té bao chat; dic biét vector nay con cung
cap trinh tu nucleotide ma hoa chudi peptide khang nguyén c-myc dé co thé dé
dang xac dinh dugc Sy c6 mat cia san pham protein tai to hop khi dung khang

thé tuong tng bang Western blot hoac ELISA.

Tién hanh thi nghiém xir Iy song song vector tai to hop pBT_GmCHI1A va
vector pRTRA7/3 bang cap enzyme gigi han Ncol/Notl tao cac dau dinh tuong
tng. Két qua kiém tra san pham cat boi cap enzyme gigi han Ncol/Notl bang
dién di trén gel agarose 1,0% duoc thé hién ¢ hinh 3.10. Trén hinh 3.10, & lan
dién di sé 2, vector pRTRA7/3 cat bang cap enzyme Ncol/Notl thu duoc 2 bang
dién di co kich thudc khoang 3,3 kb va 0,9 kb. Phan doan DNA c6 kich thudc
khoang 0,9 kb la doan 2SP va antiABA khong st dung. Phan doan 3,3 kb chinh

1a doan pRTRA7/3 m& vong mang cac trinh tu can thu nhan dé phat trién vector
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tai to hop. Két qua dién di san pham DNA tinh sach sau khi cit bang Ncol/Notl
nhan dugc Mot bang duy nhét co kich thude nhu udce tinh khoang 3,3 kb 1a doan
DNA 35S _cmyc_KDEL chtra promoter 35S, trinh tu nucleotide ma hoa peptide
c-myc va trinh tu nucleotide md hoa peptide KDEL. Céu trac 35S_cmyc_KDEL

sir dung dé thiét ké vector chuyén gen.

San pham cét vector tai to hop pBT_GmCHI1A bang cip enzyme gidi han
Ncol/Notl & hinh 3.10 cho thay, & lan dién di s6 4 c6 hai bang dién di c6 kich
thudc khoang 657 bp va 2,7 kb. Trong d6, phan doan DNA 657 bp chinh la gen
GMCHI1A can thu nhan. Viéc st dung cap enzyme han ché nhu trén s& dam bao

cho gen dich gn thuan chiéu véi promoter 35S trén vector tai to hop.

Hinh 3.10. Hinh anh dién di kiém tra san pham cat mg vong pRTRA7/3 va cit
pBT-GmCHI1A bang cap enzyme Ncol/Notl.

M: Thang DNA 1 kb; 1: Vector pRTRA7/3 khong cat bang enzyme Notl va Ncol; 2: San
pham cét vector pRTRA7/3 biang enzyme Ncol va Notl; 3:Vector tai to hop pBT-
GMCHI1A khong cit bang enzyme Notl va Ncol; 4: San pham cit vector tai to hop
pBT-GmCHI1A bang enzyme Ncol va Notl;
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Nhu vay, ching t61 da thu nhan duoc gen GmCHI1A tr vector tich dong
pBT_GmCHI1A va vector m¢ vong pRTRA7/3. Sau d6 dua vao kich thudc phan
doan DNA, kit Gene JET PCR Purification da dugc stir dung dé tinh sach va thu
nhan gen chuyén GmCHI1A va vector md vong pRTRA7/3.

Tao céu triic tdi t6 hop pRTRA7/3_GmCHI1A

Gen GMCHI1A dugc tron vai vector pRTRA 7/3 sau khi tinh sach, bd sung
T4 DNA ligase xtic tac cho qua trinh ghép ndi dé tao duoc vector tai to hop
PRTRA7/3_GmCHI1A mang céu trac CaMV35S_GmCHI1A-cmyc-polyA.

Vector tai t6 hop pRTRA7/3_GmCHI1A duoc bién nap vao té bao kha bién
E.coli DH5a va chon dong biang colony - PCR véi cap mdi dic hiéu CHI-Ncol-

F/ CHI-Notl-R (Hinh 3.11).

S B I £l B

Hinh 3.11. Hinh anh dién di kiém tra san pham colony-PCR nhan ban gen
GMCHI1A tir cac dong khuan lac.

M: Thang DNA 1 kb; (-): Colony-PCR tir khuan lac E.coli khong dugc bién nap
pPRTRA7/3_GmCHI1A; (+): PCR nhan gen GmCHI tur vector pBT_GmCHI1A; 1-3:
Colony-PCR tir cac dong khuan lac duoc bién nap pRTRA7/3_GmCHI1A
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Két qua dién di kiém tra ¢ hinh 3.11 cho thdy, c6 2 trong 3 dong khuan lac
Xuat hién mot bang DNA co kich thudc khoang 0,67 kb twong tng voi kich
thudc cua gen GMCHILA (cung xuat hién & lan dién di d6i ching duong). Nhu
vay, da chon dugc hai dong vi khuan chta plasmid tai t6 hop mang gen
GMCHI1A. Plasmid tai t6 hop pRTRA_GMCHI1A tach chiét va tinh sach tir cac
khuan lac dwong tinh véi colony-PCR duoc sir dung dé thu nhan ciu triic mang

gen chuyén GmCHI1A phuc vu tao vector chuyén gen & thuc vat.
3.2.2. Tao vector chuyén gen pCB301_GmCHI1A

Trong céac thi nghiém tao vector chuyén gen, vector chuyén gen pCB301
duogc lwa chon vi co cdu tric phi hop dé c6 thé gan cdu triic mang gen chuyén
tao thanh vector tai to hop. Qua trinh tao vector chuyén gen pCB301_GmCHI1A
gdm céc thi nghiém thu nhan cdu trac mang gen GMCHI1A bang enzyme gidi
han, cit m& vong vector pCB301 va gin ciu trac chia gen chuyén GmCHI1A

vao vector chuyén gen pCB301.
Thu nhén ciu triic 358 GmCHIIA cmyc_ polyA

Tién hanh cit vector pRTRA7/3_GmCHI1A bang enzyme Hindlll thu
dugc cdu triic mang gen chuyén 355 _GmCHI1A_cmyc_ polyA (1,5 kb) va doan
DNA c¢o6 kich thudc 2,4 kb (Hinh 3.12 A). Céau tric va kich thuéc cia
35S_GMCHI1A_cmyc_ polyA thé hién ¢ hinh 3.12B.

M¢ vong vector chuyén gen pCB301 bang HindIIT

Két qua thi nghiém cat vector chuyén gen pCB301 nhan duoc phan doan
DNA véi kich thude 5,5 kb, day chinh 1a vector pCB301 m¢ vong. Dién di san
pham tinh sach sau khi cat mg vong plasmid pCB301 trén gel agarose 0,8% thu
dugc bang DNA c6 kich thuéc khoang 5,5 kb (Hinh 3.13) phu hgp véi kich
thuéc da tinh toan. San pham DNA tinh sach dam bao st dung tét cho thi

nghiém tao vector chuyén gen.
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— CaMV358

GmCHI1A

cmyc

KDEL

polyA

Hindill

B

1566bp <

Hindil

Hinh 3.12. A: Hinh anh dién di kiém tra san pham cat plasmid

PRTRA7/3_GmCHI1A bang HindIIl.

M: thang DNA 1kb; Lan dién di s6 1: plasmid pRTRA7/3_GmCHI1A dugc cit boi Hindlll;
Lan dién di s6 2: plasmid pRTRA7/3_GmCHIkhong cit;

B: So d6 cdu tric va kich thudc cua doan CaMV35S_GmCHILA cmyc_ polyA thu

nhan duoc

«35,5kb

Hinh 3.13. Hinh anh dién di kiém tra san pham cat plasmid pCB301.

M: thang DNA 1kb; Lan dién di sé 1:plasmid khong cat bai HindlIl; Lan dién di s6 2:

San pham DNA dich m& vong tir vector pCB301
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Gdn céu tritc chira gen chuyén GmCHI1A vao vector chuyén gen pCB301

Str dung T4 ligase dé gan ciu traic CaMV35S_GmCHI1A _cmyc_polyA vao
vector pCB301 m¢ vong tao vector chuyén gen pCB301_ GmCHI1A. Cap moi
CHI-Ncol-F/ CHI-Notl-R dugc thiét ké cho PCR dé nhan ban gen GmCHI1A c¢6
kich thudc 677 bp. Trong vector pCB301_GmCHI1A gen GmCHI1A c6 677 bp,
gan thém trinh tu nucleotide ma hoa peptid cmyc (33 bp) va KDEL (12 bp), cho
nén doan DNA GmCHI1A_cmyc KDEL trong vector pCB301_GmCHI1A c6
722 bp (Hinh 3.14).

677 bp
Hind!ll * 1' Hc‘“
1 ¥
nptll {Ter——{CaMv3ss HOMCEHIEAY cmyc | KDEL | poiya —I oV >_
722bp «—
Neo | Sac |

Hinh 3.14. So d ciu truc vector chuyén gen pCB301_GmCHI1A.

RB: B phai; Nos:Tong hop nopalin; nptll: gen khéang kanamycin; Ter: terminator;
CaMV35S: promoter CaMV35S; GmCHI1A: gen Glycine max chalcone isomerase 1A
(GMCHI1A) phan lap tir cay dau twong; cmyc: trinh ty nucleotide ma hoa peptid c-myc;
KDEL: trinh ty nucleotide ma héa peptide KDEL; poly A: Chudi polyA; LB: Bo trai;

OriV: Vung khaoi dong sao chép ctua A.tumefaciens

San pham thi nghiém duoc bién nap vao té bao vi khuan kha bién E.coli
DH5a bang soc nhiét dé nhan dong va chon dong E.coli DHS5a sau khi bién nap
dugc nudi trén mdi truong LB dic bo sung khang sinh chon loc kanamycin.
Thuc hién colony-PCR mét s6 khuan lac véi cap moi CHI-Ncol-F/CHI- Notl-R
dé Iya chon dong E.coli DH5a mang vector chuyén gen GmCHI1A, két qua dién

di kiém tra san pham colony-PCR ¢ hinh 3.15 d4 xac nhan dong vi khuan chia
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vector tai to hop pCB301_ GmCHI1A. Két qua cho thay, trong 8 dong khuan lac
dugc kiém tra c6 7 dong duong tinh voi colony-PCR. Nhimg dong khuan lac
duong tinh ndy duoc nudi trong LB 1ong bd sung khang sinh chon loc
(kanamycin) dé nhan dong vector tai to hop cho bién nap vao A.tumefaciens

phuc vu chuyén gen.

M () # 1 2 3 45 6 7 8

0,75kb >

0,5kb - <« 0,67 kb

Hinh 3.15. Hinh anh dién di kiém tra san pham colony-PCR nhan ban gen
GMCHI1A tir khuan lac E.coli tai to hop.

M: thang DNA 1kb; (-) D6i chang; (+): Plasmid pBT_GmCHI1A; 1-8: Cac dong

khuén lac.
3.2.3. Tao A. tumefaciens CV58 chira vector chuyén gen pCB301_GmCHI1A

Plasmid pCB301_ GmCHI1A tach chiét tir cac dong vi khuan E.coli duong
tinh véi colony-PCR duoc tinh sach, sau d6 bién nap vao A.tumefaciens CV58.
Nubi trong 48 gior & nhiét d6 28°C va khi cac khuan lac xuat hién trén mit thach thi
tién hanh kiém tra bang phan ng colony-PCR cap mai dac hiéu CHI-Ncol-F/ CHI-
Notl-R dé chon dong khuan lac mang vector chuyén gen GmCHI1A (Hinh 3.16).

Hinh anh dién di kiém tra san pham colony-PCR & hinh 3.16 cho thay, ca 9
dong khuan lac kiém tra déu duong tinh, trén gel dién di xuat hién mot bing

DNA duy nhat véi kich thudc khoang 0,67 kb, twong wng véi kich thudc cua gen
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chuyén GmCHI1A, trong khi d6 d6i chimg am khong xuat hién bang DNA. Piéu
d6 chi ra rang, chin dong vi khuin A.tumefaciens kiém tra déu mang vector
chuyén gen pCB301_GmCHI1A. Cac dong A.tumefaciens chira vector chuyén
gen mang gen chuyén GmCHI1A duogc luu giit phuc vu cho cac thi nghiém

chuyén gen & thuc vat.

~ 0,67 kb

Hinh 3.16. Hinh anh dién di kiém tra san pham colony-PCR bang cap mdi dic
hiéu CHI-Ncol-F/ CHI-NotI-R tir cac dong khuan lac A.tumefaciens CV58.

M: thang DNA 1kb; (-): Ddi chimg am - dong A.tumefaciens khong duoc bién nap
pCB301_GmCHI1A; 1-9: dong khuan lac A.tumefaciens CV58 chta vector
pCB301_GMCHI1A.

3.2.4. Phan tich hoat déng caa vector chuyén gen pCB301_GmCHI1A trén

ciy thuoc 14

Tién hanh bién nap cu trac mang gen chuyén GmCHI1A thong qua lay
nhiém bai A.tumefaciens vao mé 1a thuéc 14 (Hinh 3.17). Két qua thi nghiém
bién nap trinh bay & bang 3.5 cho thay, sau ba lan bién nap ¢ 16 thi nghiém thu
duoc 83 mau tao cum choi va qua chon loc bang khang sinh c6 206 chdi song
sot. O moi trudng tao ré c6 163 chdi ra ré va chon loc duoc 98 ciy dé chuyén ra
trong trong bau dat. Két qua cudi cung lua chon dugc 30 ciy song sot trong diéu

Kién nha ludi.
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Hinh 3.17.Hinh anh bién nap va tai sinh cay thudc 14 chuyén gen GmCHI1A.
A: cac manh 14 thudc 14 trong dich khuan va lay nhiém; B: DPdng nudi cdy trén moi
truong CCM; C: Tai sinh da chdi trong méi truong chon loc chira kanamycin; D: Kéo

dai chdi; E: Raré trén méi truong RM; F: Cay thude 14 chuyén gen trong trén gia thé.

L6 ddi chimg 13 cac manh 14 thube 14 khong bién nap tai sinh trong moi
treong khong c6 khang sinh chon loc (PCO0) va c¢6 khang sinh (BC1). L6 BCO
chuyén 10 cay ra tréng trong chau & diéu kién nha ludi. O 16 BPCI1, cac manh 14
khong tai sinh chdi trong méi truong chira kanamycin. Céc ciy thude 14 chuyén
gen va ddi chimg khong chuyén gen duoc sir dung dé phan tich sy c6 mit va sy

hoat dong cua vector mang gen chuyén GmCHI1A.
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Bang 3.5. Két qua bién nap cau trac mang gen chuyén GmCHI1A vao thude 1a

N | SémAu | . | Séchoi | | S6 cay
Thi nghiém va doi SO , Tongso| Socayra|
_ | song tao N song sot o song
chirng mau . | chei . bau dat
cum choi rare sot
Lan biénnap 1| 30 29 68 48 36 12
Thi ————
Lan biénnap2 | 30 28 71 54 32 8
nghiém
Lan biénnap 3| 30 26 67 41 30 10
Tong 90 83 206 163 08 30
Péi ching 0 (BCO) | 30 30 97 65 42 10
Péi chung 1 (BC1) | 30 0 0 0 0 0

Ghi cha: BDCI: Mau khéng chuyén gen dwoC Cdy trén méi trwong tdi sinh cé bo
sung khang sinh. PCO: Mau khéng chuyén gen dwoC Cdy trén moi truong tdi sinh

khéng bé sung khdng sinh

Thu 14 non ctia 30 cay thudc 14 chuyén gen, tach chiét DNA tong sé va thuc
hién phan tich su c6 mat cua gen chuyén GmCHI1A bang PCR véi ciap moi CHI-
Ncol-F/ CHI-Notl-R, két qua thé hién & hinh 3.18A. Trén hinh 3.18A, bang
DNA c6 kich thuéc khoang 0,67 kb xuat hién & 22 l1an dién di, d6 1a tir DNA céc
caysd 4,5,6,7,8,9,11,12,13, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 27, 28, 29
va cac cay s6 1,2, 3, 10, 14, 15, 26, 30 khong c6 bang DNA.

Chon ngau nhién 7 cay thudc 14 TO duong tinh véi phan ing PCR, sinh
truong phat trién binh thudng dé phan tich Southern blot, két qua duoc thé hién
0 hinh 3.18B.
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2 3 4 5 6 7 8 9 10 11 12 13 14

0,75 kb -

0,5kb— ~0,67 kb

M 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

0,75 kb —

~0,67 kb
0,5kb—

A

3 4 5
o
P—

B

Hinh 3.18. A-Hinh 4nh dién di kiém tra san pham PCR nhan ban gen chuyén
GMCHI1A tir cac cay thude 14 chuyén gen & thé hé TO.

M: thang DNA 1kb; (+): Plasmid pBT_GmCHI1A (d6i chung dwong); (-) Cay khong
chuyén gen (WT-ddi chirng 4m); 1-30: Cac cay thudc 14 chuyén gen ¢ TO.

B- Két qua Southern blot cac mau thudc 14 chuyén gen GmCHI1A.

(+):Plasmid pCB301_GmCHI1A; 1-7: Cac dong thudc 14 chuyén gen TO (TO01, T02,
TO03, T04, T05, T06, TO7); WT: cdy thudc 14 khong chuyén gen.
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Trén hinh 3.18B thay xuét hién 5/7 lan dién di cho két qua lai Southern.
Céc lan dién di ung voi ky hiéu cac cy thude 1a chuyén gen TO va cay TO1, T02,
TO4, TO5, TO6 xuat hién bang DNA. Nhu vay gen chuyén GmCHI1A di hop
nhét vao hé gen cay thudc 14 chuyén gen.

RNA tong s6 tach chiét tir 14 non ctia 5 cay thube 14 chuyén gen (TO01, T02,
T04, T05, T06) duong tinh véi lai Southern, sinh truong, phat trién binh thuong
& thé hé TO duoc sir dung tao cDNA va thyc hién phan tng PCR véi cap moi
CHI-Ncol-F/ CHI-NotI-R. Két qua nhan ban gen chuyén GmCHI1A (cDNA) tir
MRNA cua 5 ciy thubc 14 chuyén gen cho thdy ca 5 lan dién di déu c6 bang
DNA véi kich thuéc khoang 0,67 kb (Hinh 3.19A). Két qua nay da minh ching
gen chuyén GmCHI1A biéu hién phién ma tong hop mRNA.

M(#() 1234°5 M #HW 12 3 4 5

95kDa =
72kDa =

0,75k,
~0,67 kb
0,5kb

26K03 3 €25 67K0a

A B

Hinh 3.19. A- Hinh anh dién di kiém tra san pham RT-PCR nhan gen GmCHI1A
(cDNA) tir mRNA ciia 5 cdy thudce 1a chuyén gen ¢ thé hé TO.

M: thang DNA 1kb; (+): Plasmid pBT_GmCHI1A (d6i ching dwong); (-) Cay khong
chuyén gen (WT-d4i chimg 4m); 1-5: Céc cay thudc 14 chuyén gen o TO.

B- Két qua phan tich Western blot cac cdy thude 14 chuyén gen thé hé TO.

(+): Protein HA gin c-myc; WT: Protein thu tir cay khong chuyén gen; 1,2,3,4,5
mau protein thu cac cdy thudc 14 chuyén gen dwong tinh vdi lai southern blot
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Tuy nhién, két qua phan tich Western blot ¢ hinh 3.19.B chi thu duoc 4/5
cay TO xuit hién bang protein wng véi kich thuéc khoang 25,67 kDa. Nhu vay
gen chuyén GmCHI1A da dich ma tong hop protein tai to hop rCHILA & 4 cay
thude 14 TO (TO1, TO3, T04, TOS).

Tir cac két qua phan tich trén cay thude 14 c¢6 thé rat ra nhan xét rang vector
chuyén gen pCB301_GmCHI1A hoat dong tdt trong cdy thudc 14 chuyén gen va

c6 thé str dung dé chuyén vao ciy dau twong va cac cdy trong khac.

3.3. PHAN TiCH BIEU HIEN GEN GmCHI1A TREN CAY PAU TUONG

CHUYEN GEN

3.3.1. Bién nap céu tric pCB301_GmMCHI1A vao diu twong thong qua

A.tumefaciens

Thi nghiém chuyén ciu trac pCB301_GmCHI1A vao gidng dau twong
DT2008 dugc thuc hién qua 3 1an bién nap voi 390 manh 14 mam va tao cay
chuyén gen hoan chinh dugc trinh bay theo hinh 3.20. Trong s6 390 miu duoc
bién nap c6 150 mau tao chdi va chon duoc 68 chdi chuyén sang méi truong
SEM, bo sung khang sinh chon loc dé kéo dai chdi. 38 chdi duoc chuyén sang moi
truong ra ré va chon duoc 26 cay chuyén gen mang trong trén trén gia thé. Song
song Véi thi nghiém chuyén gen, hai 16 di chung 1a BPCO va PC1 ciing duoc thuc
hién véi 30 mau & mdi 16 dé so sanh. O 16 PCO, 14 mam dau twong khong chuyén
gen duoc Ciy trén moi truong tai sinh khong bd sung khang sinh, két qua thu duoc
16 cay in vitro mang trong trén gia thé. O 16 PC1, 14 mam déu twong khong
chuyén gen duogc ciy trén moi truong tai sinh bd sung khang sinh, két qua 1a cac 14

mam khong tai sinh chdi (Bang 3.6).
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Hinh 3.20. Két qua tao cdy déu twong chuyén gen GMCHILA tir giong DT2008
bang k¥ thuat 1ay nhiém A. tumefaciens tai t6 hop qua nach 14 mam hat chin.

A: Hat dau twong DT2008 sau khi khir tring bang khi clo; B: L4 mam duoc giy ton
thuong thu tir hat nay mam trén méi truong GM tao nguyén liéu bién nap; C: La mam
t6n thuong & nach 14 ngam trong dich khuan va lay nhiém trong 30 phit; D: Dong nudi
ciy trén CCM ¢ diéu kién tdi trong 5 ngay; E: Cam ing tao da chdi trén SIM, b sung
BAP 2 mg/l + kanamycin 50 mg/I; F: Cat b 14 mam, chuyén sang méi truong kéo dai
chdi SEM trong 2 tuan, bo sung GA; 0,5 mg/l + IAA 0,1 mg/l + kanamycin 50 mg/l);
G: Ra ré trén moi truong RM, bo sung IBA 0,1 mg/l trong 20 ngay; H: Cay chuyén gen

trong trén gia thé c6 ty 18 1 triu hun : 1 cat vang.

Hiéu qua chuyén gen phu thudc vao nhiéu yéu to, nhu moi trudng nudi cay
in vitro vat liéu chuyén gen, vector chuyén gen, thoi gian, thao tac ctia ngudi
Chuyén gen, hoa chéat, thiét bi. O thi nghiém nay, hat dau tuong dugc nudi céy
trong mdi truong MS tir 3-4 ngay, day 1a thoi diém ma 1a mam duoc tach doi dé
dang. L4 mam dugc gy ton thuong bang dao hodc kim nhon & vi tri nach 14 gitp
cho mau san sinh ra cac hop chat phenolic c6 tic dung dan du vi khuan, lam ting
cudng kha ning xdm nhiém cua A.tumefaciens vao mé dau tuong. Ngoai ra, to

hop cac chat c6 chira thiol (L-cysteine, dithiothreitol va sodium thiosunfate)
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dugc bd sung vao méi truong dong nudi cdy CCM gitp lam ting kha ning gin
T-DNA vao h¢ gen thuc vat va do do6 tang hi¢u qua Chuyén gen. Bén canh do,
khang sinh kanamycin dugc dung nhu mot chat chon loc & giai doan tai sinh

chéi va giai doan ra ré dé tao ra dugc cay ddu twong mang gen chuyén.

Bang 3.6. Két qua bién nap cau trac pCB301_GmCHI1A vao giéng DT2008 nho

A. tumefaciens qua nach 14 mam

. . s _— S6 cay
Thi nghiém va So lwong So tao Sochoi | Sochoi X A
. x A " song tren

doi chieng mau choi kéo dai rare .

gia the
Thi Lan 1 136 52 26 13 10
nghiem 1) an 2 128 51 22 12 8
Lan 3 126 47 20 13 8
Téng 390 150 68 38 26
bCl1 30 0 0 0 0
bCo 30 22 19 16 16

Ghi cha: DCI1: Mam ddu twong khong chuyén gen diegC Cay trén méi truong tdi
sinh ¢6 b6 sung khdng sinh. PCO1: Mam dau tiwong khéng chuyén gen droC cdy

trén moi truong tdai sinh khéng bé sung khdng sinh

Cac cay chuyén gen in vitro dugc chuyén ra trong trén gia thé trong nha ludi
duogc ky hiéu 1a cac cay TO. Hat ctia cac cay TO nay mam thanh cay T1 va hat cua
cic cdy T1 nay mam thanh cic cdy T2. Két qua bién nap ciu trac
CaMV35S_GmCHI1A cmyc_ polyA vao mé 14 mam dau twong va tao dugc 26
cay chuyén gen ¢ thé hé TO trong trén gia thé trong dicu Kién nha ludi. Cac cay
dau twong TO tiép tuc phan tich & cac thé hé T1, T2.
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3.3.2. Phan tich s ¢cé mit va sy hop nhat caa gen chuyén GmCHI1A trong
ciy dau twong chuyén gen TO

St dung DNA tong s6 tach tir 14 non cac cdy dau twong chuyén gen TO va
cac cdy dbi chung khong chuyén gen cho phan tmg PCR véi cap mdi CHI-Ncol-
F/ CHI-Sacl-R dé kiém tra su c6 mit ctia gen chuyén GmCHI1A. Két qua dién di
san pham PCR nhén gen chuyén GMCHI1A duogc thé hién & hinh 3.21.

MWT(# 1 2 3 4 5 6 7 8 9 10 11 12 13

1.0kb

075k

M 14 15 16 17 18 19 20 21 22 23 24 25 26

1.0 kb
+0.72 kb

0.75 kb

Hinh 3.21. Hinh anh dién di kiém tra san pham PCR khuéch dai gen chuyén
GMCHI1A tir cac cay ddu twong chuyén gen TO va cac ciy ddi chimg khong
chuyén gen.

M: thang DNA 1 kb; (+): d6i chung dwong-san pham nhan gen GmCHI1A tir
vector chuyén gen pCB301_GmCHI1A; WT: két qua nhan gen GmMCHI1A tir cdy
khong chuyén gen; 1-26: két qua nhan gen GMCHI1A tir cac cay dau tuong

chuyén gen
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Két qua ¢ hinh 3.21 cho thdy trén ban gel dién di c6 8 lan chay xuat hién
bang DNA, d6 la cac lan sd 1,3, 4, 5,21, 22,24 va 25 véi kich thude khoang 0,72
kb twong ung voi kich thudc cua gen chuyén GmCHI1A. Cac cdy dau tuong
chuyén gen duong tinh v6i PCR ¢ thé hé TO cua gibng DT2008 duoc ky hiéu 1a
TO-1; TO-3; TO-4; TO-5; T0-21; T0O-22; T0-24; T0-25. O lan dién di phan tich san
pham PCR tir DNA cua cac cay doi chimg khong chuyén gen khong xuét hién
bang DNA.

Trong cdy dau twong chuyén gen ton tai hai gen, d6 13 gen GmCHI1A noi
sinh ¢6 kich thudc ving ma hoa 657 bp va gen chuyén GmCHI1A chita doan
nucleotide ma hoéa peptid c-myc va KDEL véi kich thudc 722 bp (da mo ta & hinh
3.14). Sir dung cip moéi CHI-Ncol-F/ CHI-Sacl-R d¢é PCR nhan doan DNA cho
két qua chi co bang DNA c6 kich thudc 722 bp, nhu vay budc dau xac nhan dugc

gen chuyén GmCHI1A di hién dién trong hé gen cua cdy dau twong chuyén gen.

Céc cdy dau twong cho két qua duong tinh véi PCR duogc kiém tra su hop
nhat cia gen chuyén GmCHILA vao hé gen cdy chuyén gen bang phan tich
Southern blot. DNA tong s tach chiét tir 14 cua cac cay dau twong chuyén gen va
cay d6i chung khong chuyén gen duoc tinh sach va xtr Iy bang enzyme giéi han
Sacl nham thu cac doan nptll _CaMV35S_GmCHI1A cmyc chtra gen nptll va gen
GMCHI1A (Hinh 3.22). Nhu vay, néu xac dinh duoc su c6 mat caa gen nptll dong
thoi s& xac nhan dugc gen chuyén GmCHILA hop nhat vao hé gen ciy dau tuong
chuyén gen.

Gen nptll duoc nhan ban tir hé gen cdy dau trong chuyén gen bang PCR véi
cap moi nptll-F / nptll-R. San pham PCR dugc kiém tra bang dién di trén gel
agarose 1,0 % va doan DNA tinh sach dugc st dung lam khudén cho phan tng
t6ng hgp DNA do cho k¥ thuat phan tich Southern blot.
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Hinh 3.22.So d6 cat vector pCB301_GmCHI1A bai enzyme Sacl dé tao ciu trac
nptll _CaMV35S_GmCHI1A cmyc

San pham cat DNA tir cac cay dau twong chuyén gen T0-1; T0-3; TO-4;
TO-5; TO-21; T0-22; T0-24; T0-25 béng enzyme Sacl duogc dién di trén gel
agarose. Ban gel duoc chuyén sang mang lai va Southern blot dugc thuc hién. Két
qué phan tich Southern blot dwgc thé hién & hinh 3.23 cho thdy 7 cay TO la TO-1,
TO-3, TO-4, TO-21, T0-22, T0-24, T0-25 xuét hién bang DNA, cay TO0-5 va cay
WT khong cho két qua lai Southern.

Hiéu suat chuyén gen dén thoi diém phan tich Southern blot 1a 7/390 = 1,79
%. Sau khi hién mang, trén mang lai mdi bang DNA twong ung voi 1 ban copy.
Mau WT khong cho két qua, chung to phan tng lai dic hiéu, mau do khong lién
két vai gen nai sinh.

Nhu vay, gen chuyén GmCHI1A d3 hop nhat vao hé gen cua ciy dau
twong. Cac dong chuyén gen TO-1, T0-3, T0-4, T0-21, T0-22, T0-24, T0-25 cho
két qua lai Southern tiép tuc dugc danh gia su sinh trudng va phat trién, thu hat

phuc vu céc thi nghiém phan tich cac dong cay chuyén gen ¢ thé hé gen T1.
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Hinh 3.23. Két qua phéan tich Southern blot cic cidy dau tuwong chuyén gen
GMCHI1A véi doan do nptll duoc danh dau bang biotin.

(+): vector pCB301-GmCHI; 1-8: cac dong dau twong chuyén gen duong tinh voi PCR (1:
TO-1; 2: TO-3; 3: T0-4; 4: TO-5; 5: T0-21; 6: T0-22; 7: T0-24; 8: T0-25); WT: cay dau
tuong khong chuyén gen.

3.3.3. Phan tich biéu hién protein CHI1A tai t6 hop biang Western blot va
ELISA

Hat cta 7 cdy chuyén gen TO (TO0-1, TO-3, TO-4, T0-21, T0-22, T0-24, TO-
25) duoc gieo trong & timg 16 thi nghiém tuong tng véi 7 dong chuyén gen T1, ky
hiéu 1a T1-1, T1-3, T1-4, T1-21, T1-22, T1-24, T1-25. Pdng thoi cac dong dau
tuong chuyén gen T1 duoc str dung phan tich sy biéu hién protein CHIIA tai t6
hop (ky hidu 1a rCHILA) bang Western blot va ELISA. Protein téng s6 duoc chiét
tir 14 ddu twong chuyén gen ¢ thé hé T1 va cac cay ddi chiung khong chuyén gen
(WT) duoc sir dung trong phan tich su hién dién cua protein rCHILA bang k¥
thuat dién di trén gel polyacrylamide va Western blot. Protein rCHI1A trong cay
chuyén gen c6 su sai khac so véi CHI noi sinh trong ciy khéng chuyén gen 1a co
thém dudi c-myc & phia dau C cua chudi polypeptide. Do d6, két qua phan tich
Westernn blot cho phép phat hién nhitng protein trén mang lai nitrocellulose co6

mang dudi c-myc khi gan khang thé phu hop va cho phan tmg mau véi co chat.
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Bay dong dau twong chuyén gen T1 (T1-1, T1-3, T1-4, T1-21, T1-22, T1-24,
T1-25) da duoc xac nhan gen chuyén GMCHI1A hop nhét vao hé gen cdy dau
turong duoc tiép tuc phan tich sy biéu hién cua gen chuyén ¢ mac dich ma tong
hop protein. Két qua phan tich Western blot cua protein & 7 dong dau tuong
chuyén gen va dbi chimg khong chuyén gen duoc thé hién ¢ hinh 3.24.

7 6 5 4 3 2 1 M

~25.63kDa — +—26kDa

Hinh 3.24. Két qua phan tich Western blot protein tir cac cdy ddu twong chuyén
gen thé hé T1 va cdy khong chuyén gen

M: thang protein chuan; (+) d6i chig duong 1a protein HA gin cmyc; (-) Bdi chimg 4m
1a mau protein thu tir ciy khong chuyén gen; 1-7 (T1-1, T1-3, T1-4, T1-21, T1-22, T1-
24, T1-25): protein thu cac cay dau twong chuyén gen dwong tinh vdi lai Southern blot.

Két qua o hinh 3.24 cho thay, trong 7 dong dau twong chuyén gen
GMCHI1A ¢ thé hé T1 c6 4 dong cho két qua Western blot. Theo tinh toan 1y
thuyét protein tai t6 hop GmMCHILA (rCHI1A) c6 khéi lugng phan tir 1a 23,98
kD, chudi peptide c-myc 1,21 kD va KDEL 1a 0,44 kD. Nhu vay protein tai to
hop rCHI1A c6 khdi lugng phén tir 1a 25,63 kD. Trén mang lai xuat hién bang
protein co kich thuéc khoang 25,63 kD, d6 chinh 13 protein tai to hop
rCHILA. Trong sé 7 dong chuyén gen T1 c6 4 dong T1-1, T1-4, T1-21 va T1-
24 biéu hién protein tai td hop rCHI1A. Nhu vay, ¢ thoi diém phan tich sy
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biéu hién protein tai t6 hop rCHILA hiéu suit chuyén gen dat dén thoi diém
phén tich Western blot 1a 4/390= 1,03 %.

Két qua so sanh murc d6 biéu hién protein tai to hop rCHI1A giira cac dong
dau twong chuyén gen & thé hé T1 bang ky thuat ELISA dinh lugng duoc thé hién
& biéu do hinh 3.25.

4,0 -

3,5 -
3,0 -
2,5 -
2,0 -
1,5 -
1,0 -
0,5
0,0

T1-1 T1-4 T1-21 T1-24
Cay WT va cac dong diu trong chuyén gen & thé hé T1

Ham Iwgng GmCHI1A tai té hop
(Ha/ma)

= Ham Irong protein GmCHIMA 1&i td hop (ua/mg)

Hinh 3.25. Ham luong protein tai t6 hop rCHI1A cia cac dong dau twong chuyén
gen T1-1, T1-4, T1-21, T1-24 va ciy ddi chiing khong chuyén gen (WT) tir phan
tich ELISA

Hinh 3.25 cho thay, dong dau tuong chuyén gen T1-1 ¢6 ham luong protein
tai to hop rCHILA cao nhit (3,59 pg/mg) va dong T1-24 1a thdp nhét (2,34
ng/mg). Ham lugng protein tai to hop rCHI1A dugc xép theo thir ty tir cao dén
thap 1a T1-1> T1-4> T1-21> T1-24. Nhu vdy c6 thé nhan xét rang gen chuyén
GMCHI1A duoc di truyén qua sinh san hiru tinh tir thé hé TO sang T1 va di hoat
dong phién ma va dich mi tdng hop protein ¢ cac cay dau twong chuyén gen o thé
hé T1. Két qua phan tich ham lugng protein tai t6 hop rCHI1A trong cac dong dau
tuong chuyén gen T1 di cho thidy ham luong enzyme CHI cia cac dong chuyén

gen cao hon han cay khong chuyén gen. Két qua nay di chiing minh su ting
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cuong biéu hién gen GmMCHI1A trong cac dong dau twong chuyén gen di lam ting
ham luong protein CHI so véi cdy ddi ching khéng chuyén gen.

Tur két qua bién nap va chon loc cay dau tuong chuyén gen & thé hé TO va
T1, hiéu suat chuyén gen GmCHI1A vao dau trong duoc théng ké & bang 3.7.
Bang 3.7. Hiéu suét chuyén gen GmCHI1A vao gidng dau twong DT2008 & cac
giai doan phan tich

Thé h¢ TO Thé he T1
Hiéu suat chuyén gen  Hiéu suét Hiéu suat chuyén | Hiéu suat chuyén
sé dua trén s cay sinh | chuyén gen dua | gen dya trén két = gen dya trén két
may | truong binh thuong = trén két qua qua phan tich qua phan tich
bién trong nha ludi phéan tich PCR Southern blot Western blot
nap Lo S6 cay S cay co S6 dong
; SO cay I L 1A
. A thu dugc két qua lai co két
song trén % . . % % oo %
o san pham Southern qua lai
gia thé
PCR blot Western
390 26 6,67 8 2,05 7 1,79 4 1,03

Trén bang 3.7, tir 390 mau bién nap ciu trac mang gen chuyén GmCHI1A da
thu duoc 26 cay sinh truong va phat trién tot trong nha ludi dat hiéu suat chuyén
gen 13 6,67%. Két qua phan tich PCR xac nhan duogc 8 cy dau twong chuyén gen
duong tinh, hiéu suat 1a 2,05% va 7 cay cho két qua lai Southern, hiéu suat 1a
1,79%. O thé hé T1 c6 4 dong dau twong chuyén gen biéu hién protein tai to hop
rCHI1A, dat hiéu suat chuyén gen ¢ giai doan nay 1 1,03%.

3.3.4. Phan tich ham lwgng daidzein va genistein ctia cac dong dau twong
chuyén gen

Hat dau twong cua 4 dong chuyén gen T1 (T1-1, T1-4, T1-21, T1-24) duoc
trong va tao cac dong cay T2 (T2-1, T2-4, T2-21, T2-24). Bon dong T2 sinh
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trudng va phat trién binh thuong, ra hoa, két qua. Mam hat ctia 4 dong chuyén gen
& thé he T2 (T2-1, T2-4, T2-21, T2-24) duogc st dung phan tich ham luong
daidzein va genistein, két qua phén tich duoc trinh bay & bang 3.8.

Bang 3.8. Sy thay doi ham luong daidzein va genistein & giai doan hat ndy mam

cua cac dong dau tuong chuyén gen so véi cac cady khong chuyén gen

Cay Ham lwgng daidzein va genistein
WT va Téng
cac Daidzein Tang so Genistein Tang so| daidzein va
dong (ug/g khdi | véi WT (ug/gkhdi  |véi WT|  genistein
chuyén | jyong kho) (%) lwong khd) %) | (ug/g khi
gen lugng kho)

WT | 25305 +360 @ 10000 = 11311"+1,78 | 100,00 366,16

T2-1 473,79° £+9,63 | 187,23 | 524,64°+ 4,27 | 463,93 998,43

T2-4 457’072E 18,14 | 180,62 467,66°+ 17,97 | 413,46 870,53

T2-21 | 44792 + 14,87 | 177,01 | 499,72°+1595 | 441,80 947,64

T2-24 421,22b:l:8,91 166,46 373,0019,82 329,77 750,99

Ghi cha: Dir liéu duoc biéu dién dudi dang gid tri trung binh + sai s6 trung binh
(x + S;); Cdc chir cdi giong nhau trong cing 1 cét cho biét khéng cé suw khdc biét.
Cdc chit cdi khdc nhau trong cimg 1 ¢ét biéu thi su khdc biét ding ké theo phép thir

Duncan voi P<0,05.

So véi dau twong khong chuyén gen (WT), bang 3.8 cho thdy ham luong
daidzein va genistein trong mam hat caa cac dong dau tuong chuyén gen T2-1,
T2-4, T2-21, T2-24 déu cao hon va ham luong daidzein cia cac dong chuyén gen
tang tr 166,46% dén 187,23%; ham luong genistein ting tir 329,80% dén
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463,93%. Dong T2-1 c¢6 ham luong daidzein va genistein cao nhat, daidzein 1a
473,79 (pg/g khdi luong kho), genistein 1a 524,64 (ug/g khdi luong kho). Hai
dong T2-4 va T2-21 ¢6 ham luong daidzein va genistein sai khac khong dang ké.
Dong T2-24 ¢6 ham lugng daidzein 1a 421,22 (ug/g khdi lugng kho) va genistein
1a 373,00 (ng/g khéi lugng kho). Trong khi d6 mam hat cua cac ciy khong
chuyén gen c6 ham luong daidzein 13 253,05 (ng/g khdi luong kho) va genistein
1a 113,11 (pg/g khdi luong khd). Su khac biét duoc phan tich theo kiém dinh

Duncan v61 P < 0,05.

Két qua phan tich ham lugng daidzein va genistein ctia 4 dong dau twong
chuyén gen T2 d3 cung cdp thong tin vé méi lién quan gitta sy biéu hién qua
muc cia gen GMCHILA véi su thay doi ham luong isoflavone trong ciy dau

tuong chuyén gen.

3.4. THAO LUAN KET QUA NGHIEN CUU
3.4.1. Enzyme CHI va hoat dfng ctiia gen CHI

O thyc vat bac cao, CHI xtic tic cho cac phan tng trong con dudng
phenylpropanoid dé tao ra cac san pham isoflavonoid, flavonoid, anthocyanin
[77]. CHI tham gia phan ng tu isoliquiritigenin tao thanh liquiritigenin va tir
naringenin chalcone tao thanh naringenin. Liquiritigenin 1a tién chat chuyén hoa
tong hop glycitein va daidzein, naringenin 13 tién chat chuyén hoa thanh
genistein, flavonoid, anthocyanin. Ttr con duong phenylpropanoid da tao ra mot
loat cac san pham ty nhién, trong d6 chalcone isomerase 1a mot enzyme quan
trong xtic tac cho cac phan ing tong hop flavanone 1a tién dé tong hop flavonoid
va isoflavonoid [30].

Hoat dong cta CHI trong con duong phenylpropanoid da thu hut nhiéu
nghién cu vé dinh hudng ting ham luong flavonoid & thuc vat bang cac ky

thuat ting cuong biéu hién gen ma hoa enzyme CHI. Theo huéng chuyén gen
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CHI tir loai nay sang loai khac, Li va cs (2006) di thong bao vé su ting cudng
biéu hién protein SMCHI tai to hop tir loai S. medusa di 1am ting ham lwong
flavonoid tong s6 & cay thude 14 1én 5 1an so vai cac ciy khong chuyén gen [62].
Protein PSCHI1 ti to hop tir cdy hoa mau don biéu hién ¢ thudc 1a di lam ting
ham lugng flavonol va flavone & cay chuyén gen T1 gap 3 1an so véi cay khong
chuyén gen [64]. Ciing bang k¥ thuat chuyén gen CHI cua cay Da yén thao vao
ca chua, két qua da tao duoc cac cay ca chua chuyén gen c¢6 ham luong flavonol
tang dén 78 lan trong vo qua so Véi cay khong chuyén gen [70]. Nhu vay céac
nghién ciu nay déu cho thay, chuyén gen CHI tir lodi ndy sang loai khac di 1am

tang ham luong cac loai flavonoid & cay chuyén gen.

Theo Dastmalchi va Dhaubhadel (2015) hé gen dau twong c6 4 phan ho vai
12 gen GmCHI , trong d6 phéan ho II c6 ba gen GmCHI duoc goi 1a CHI loai 1l
gom GmCHI1A, GmCHI1B1, GmCHI1B2 [30]. Gen GmCHI1A ¢ dau tuong
thuoc CHI loai 11 co bdn exon va ba intron ndm trén nhiém sic thé s6 20 da duoc
ching minh 13 ¢6 chiic ning tham gia vao chudi phan tng téng hop isoflavonoid
& hat dau tuong [30]. Trén GenBank hién c6 8 gen GMCHI1A dugc cong b,
trong d6 c6 4 trinh ty GMCHI1A do chung t6i phan 1ap tir cac gidng dau tuong
Viét Nam mang cac ma s6 LT594994.1, LT594995.1, LT594993.1, LT594996.1
va dugc GenBank xac dinh thuoc CHI loai Il ndm trén nhidm sic thé s6 20 cua
dau tuong [132], [133], [134], [135]. Vung ma hoa cua gen GmMCHI1A c6 657
nucleotide, md héa cho 218 amino acid phan lap duoc tir bén giéng dau tuong
DPT26, DT51, DT84, DT2008 phu hop Véi cac cong bd cua Ralston va cs (2005),
Chiu va cs (2001), Chung va Nam (2007), Dastmalchi va Dhaubhadel (2019)
[87],[141], [131], [135].

Gen GmCHI1A cua cay dau tuong ma hoa protein enzyme CHITA 1a mdt
trong hai enzyme chia khoa tham gia vao quéa trinh tong hop flavonoid va
isoflavonoid trong con dudng phenylpropanoid. O cay dau twong, hoat dong cua

gen GMCHI1A manh nhat ¢ cdc mo dang trong giai doan sinh truéng manh, nhu


https://www.ncbi.nlm.nih.gov/nucleotide/LT594995.1?report=genbank&log$=nucltop&blast_rank=10&RID=PR8Y6GJT015
https://www.ncbi.nlm.nih.gov/nucleotide/LT594993.1?report=genbank&log$=nucltop&blast_rank=1&RID=PR8Y6GJT015
https://www.ncbi.nlm.nih.gov/nucleotide/LT594996.1?report=genbank&log$=nucltop&blast_rank=9&RID=PR8Y6GJT015
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mam hat trong giai doan nay mam, do vay lua chon promoter diéu khién hoat
dong cua gen chuyén GmCHI1A 1a rat quan trong. Promoter CaMV35S (35S) 1a
mot promoter manh cé ngudn géc tir virus gay bénh kham 1a sup lo (Cauliflower
Mosaic Virus - CaMV). Promoter 35S c6 thé khai dong phién ma cho gen trong
tat ca cac loai mo bao thuc vat. Trong nghién ctu cua chung t6i, promoter 35S
dugc lya chon va 1a thanh phin cia cdu trac mang gen chuyén
(35S_GmCHI1A cmyc) trong vector chuyén gen pCB301. Trong vector
pCB301_GmCHI1A, promoter CaMV35S khoi dong phién ma cua gen chuyén
GMCHI1A, lam ting tong hop enzyme CHI trong cdy dau twong chuyén gen.

Trong vector chuyén gen, gen nptll dugc lya chon 1am chi thi chon loc &
giai doan tai sinh in vitro. Gen nptll ma hoa protein c¢6 dac tinh khang khang
sinh kanamycin. Kanamycin dugc bd sung trong ca giai doan tai sinh chdi, kéo
dai chdi va ra ré cua cac cdy dau twong dugc chuyén gen. Luc ndy, cdu trac
mang gen chuyén c6 thém doan DNA ma hoa khang nguyén c-myc dé 1am co s
phat hién va dinh lugng protein tai t6 hop rGmCHI trong cdy chuyén gen bang
Western blot va ELISA. C6 nhiéu cip khang nguyén - khang thé duoc sir dung
cho muc dich chon tao cay chuyén gen, tuy nhién viéc gan dudi c-myc 1a mot lua
chon t6t va phu hop vi tinh hiéu qua, phd bién va kinh té cho nhiéu nghién ciu
hién nay. Nhu vay, co thé thay viéc thiét ké cau trac hoan chinh va phu hop Véi
té bao chi trong khau thiét ké vector chuyén gen 13 co s& bude dau quyét dinh su

thanh cong cua ky thuat tao cay dau tuong bién doi gen.
3.4.2. Cay mo hinh trong nghién ctu chirc nang gen

Cay Arabidopsis thaliana 1a hé thng thuc vat mé hinh chinh trong nhiéu
thap ky qua d dat dugc nhitng tién bo to 16n trong nghién ctiu chirc ning gen va
tao cay chuyén gen ¢ thuc vat. Bén nay nhiéu mé hinh thyc vat mai dang duoc
dé xuat [24], trong d6 co cdy thude 14, ma ching toi sir dung 1am cdy mé hinh

cho viéc tang cuong biéu hién gen GmCHI1A & dau tuong. Ngoai nhimng uu thé
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vé d& nudi ciy in vitro, tai sinh va hé sb tai sinh da chdi cao, thudc 14 con c6 hé
s6 tiép nhan gen cao. Theo Tepfer (2017) cung véi cay A. thaliana, thudc 14 co
thé dua 1én Tram vii tru qudc té dé mo phong su chuyén giao su song 1én hanh
tinh khac [102].

Thude 1a duoc st dung 1am cdy mo hinh cho chuyén gen va ting cuong
biéu hién ¢ dau twong da duoc cong bd trong nhitng nam gan day. Co thé ké dén
cong trinh chuyén gen GmP5CS [11], gen GmEXP1 [12], cdu tric RNAI [15],
HA1 [8], GmDREB2 [13]. Theo cach tiép cin nay, nghién ctu cua chung toi
ciing sir dung thudc 14 1am cdy mé hinh dé chuyén gen GmCHI1A trudc khi phan
tich biéu hién manh ¢ déu tuong trong muc dich ting ham luong isoflavone.
Hiéu suat chuyén gen ¢ giai doan phan tich PCR ddi véi gen GmEXP1 1a
53,33% [12], cua gen GmDREB?2 1a 48,33% [13] va trong nghién clru ctia ching
t6i doi vai gen GMCHI1A 1a 24,44%. Nhu vay c6 thé thay rang hiéu suat bién
nap cac gen c6 ngudn goc tir dau twong vao thude 1a kha cao va phu thude vao
ting loai gen. Nhu vay, két qua biéu hién thanh cong gen GmCHI1A & ciy thude
1a 1a co so dé tiép tuc thuc hién biéu hién gen GmCHI1A trén cdy dau tuong

chuyén gen.
3.4.3. Chuyén gen ¢ dau twong va phan tich biéu hién gen GmCHI1A

Cho dén nay, ki thuat chuyén gen gian tiép thong qua A.tumefacien & dau
tuong do Olhoft va cs (2006) dé xuat [76] va dugc cai tién phu hop véi diéu kién
cta nhiéu phong thi nghiém nén duoc ap dung rong rai va thu duoc nhiéu két qua
dang khich 1& [104]. Nghién ctru ciia ching t6i, chuyén gen véao gidng dau tuong
DT2008 ciing thuc hién theo mo ta cua Olhoft va cs (2006), dac biét ching t6i da
cai tién ky thuat trong gy t6n thuong 14 mam va chon thoi diém ra cay dau tuong
vao vu xun hodc vu xuén heé dé phu hop voi diéu kién khi hau Viét Nam. Trong
phan tich cdy dau twong chuyén gen, cac nghién ctru thuong su dung k¥ thuat
PCR, Southern blot, Western blot [12], [13]. Cac k¥ thuat nay cling duoc chiing
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t6i ap dung dé phan tich gen chuyén GmCHI1A ¢ céc ciy dau tuong chuyén gen.
O thé hé cay chuyén gen TO, PCR va Southern blot dugc sur dung dé kiém chung
su hop nhat cua gen chuyén GmCHI1A vao hé gen cay dau twong. Dé danh gid su
biéu hién gen GmCHI1A va su c6 mit cua protein tai t6 hop rCHI1A & trong cay
chuyén gen & thé hé T1, chung t6i str dung ky thuat Western blot va ELISA. Hién
nay mot ky thuat mai, Real time RT-PCR di dugc nhiéu nghién ctru ap dung
trong phén tich sy biéu hién gen chuyén ¢ murc phién ma [12]. Két qua phan tich
Real time RT-PCR cung cap thong tin vé sy hoat dong phién ma va danh gia duoc
muc do phién ma cia gen chuyén trong cay chuyén gen, diéu nay s& rut ngan thoi
gian phan tich, tang hiéu qua nghién ctu chitc nang gen. Tuy nhién, trong muc
dich tao dong chuyén gen phuc vu chon gidng cay trong co su cai thién mot s6 dic
tinh sinh hoc lai khé c6 thé danh gia duoc. Bén canh d6, trong té bao co co ché
RNA interference (RNAi) ma khi hoat dong s& lam bat hoat gen sau phién ma. Vi
thé khi xac dinh duoc gen chuyén phién ma nhung van chua thé c6 théng tin gen
chuyén c6 duoc dich ma hay khong. Mat khéc, co ché RNAI ¢ ché biéu hién gen
bang cach phan hiy mRNA va wc ché dich mé cta ribosome, vi vay qua trinh dich
mi tong hop protein khong xay ra va khong co san pham biéu hién cua gen
chuyén. Chinh vi viy, theo chung t6i, khi phan tich cdy chuyén gen trong muc
dich tao dong lam vat liéu chon giéng can két hop ky thuat phan tich Real time
RT-PCR va Western blot.

Chuyén gen nho A.tumefacien thong qua liy nhiém & nach 14 mam tén
thuong da dugc nhiéu tac gia thuc hién thanh cong ¢ dau twong. Ky thuat gay
ton thuong duge cac tac gia Olhoft va cs (2001) [75], Xue va cs (2006) [117],
Zhang va cs (1999) [120]. Céc tac gia déu cho rang, thao tac khéo 1éo trong giy
ton thuong 14 mam hat dau tuong s& tao dit mo dich cho sy xdm nhiém cua
A.tumefaciens. Khi gay ton thuong nach 14 mam c6 thé st dung ban chai lam tir
thép khong gi dé tao cac vét thuong, hodc co thé sir dung kim nhon, dao dé gay

ton thuong 14 mam [124]. Trong nghién ciru cua chung toi st dung kim cham
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két hop véi dao nhon dé tao cac vét thwong & nach 14 mam nham ting kha ning
tiép nhan gen khi bién nap. Nhiéu nghién cttu chuyén gen gian tiép & dau tuong
bang lay nhiém A.tumefaciens qua nach 14 mam di dugc cong bd. Do 1a nghién
ctru cta Donaldson va Simmonds (2000) [33], Olhoft va cs (2001) [75], Paz va
cs (2006) [82], Tran Thi Cuc Hoa (2007) [9], Nguyén Thi Thiy Huong (2011)
[11], Nguyén Thu Hién (2012) [8], Lo Thi Mai Thu (2014) [15], Lo Thanh Son
[12] va Pao Xuén Tan [13]. Cac tac gia déu khang dinh, mic do hinh thanh
chdi & nach 14 mam khong nhitng phu thudc vao ki thuat gy ton thuong nach

14 mam, ma con phu thudc vao dic diém cua kiéu gen cay dau tuong.

V& hiéu suat chuyén gen & dau tuong, cac nghién ciru déu thu duoc két qua
thuong khong cao. Hiéu suat chuyén gen P5CS vao giéng ddu trong DT84 dat
0,24% [11], hiéu suat chuyén gen HAL c6 ngudn gbc tir virus HSN1 vao gidng
dau twong DT12 dat hiéu suat 1,23% [8], hiéu suat chuyén cau tric RNAi vao
giong dau tuong BT12 1a 1,35%, vao gidng DT2008 1a 2,24% [15], chuyén gen
GMEXP1 vao giéng dau tuong DT84 dat ty 18 0,53% [12], chuyén gen GmMDREB?
vao gidng DT84 dat 2,64% [13]. Trong nghién ctu ciia ching t6i, hiéu suat
chuyén gen GmCHI1A vao giong DT2008 ¢ giai doan phén tich PCR dat 2,05%,
giai doan phéan tich Southern blot dat 1,79%, giai doan phan tich Western blot
dat 1,03%. Nhu vay c6 thé nhan xét rang hiéu suat chuyén gen qua iy nhiém
A.tumefaciens vao nach 14 mam dau twong phu thudc vao loai gen chuyén va

kiéu gen cua giong dau tuong.

Ralston va cs (2005) di phan tich biéu hién ca GmCHI loai I va loai 1l &
nam men (Saccharomyces cerevisiae) da c6 nhan xét 13 cac enzyme CHI loai 1
cung ton tai voi mot isoflavone synthase va cac chat chalcone khac dugc thém
vao moi truong nudi cdy di dugc chuyén doi thanh isoflavanone va isoflavone
[87]. Trong nghién cua Vii Thi Nhu Trang va cs di chuyén gen GmCHI loai Il
cua dau twong vao cdy Sam dat(Talinum paniculatum) di tao duoc hai dong

chuyén gen ¢ thé hé T1. Két qua khao sat cac dong chuyén gen ham luong
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flavonoid tong sb ting 1én tir 4,8 -7,4 1an so voi cay khong chuyén gen [112].
Khi khao sat nhiéu loai cay duoc liéu quy, thay khong c6 enzyme CHI loai 1l va
khong ton tai nhanh tong hop isoflavone trong con dudng phenylpropanoid, do
vy két qua nghién ctru ctia chung toi 1a co so cho viéc bd sung enzyme CHI loai
Il tr cAy ho Pau vao cac cay duoc liéu bang ky thuat chuyén gen dé thu nhan

isoflavone.

Theo mot hudng nghién ciru vé mdi lién hé giira enzyme GmCHI véi nam
gy bénh théi ré, than & dau twong, Zhou va cs (2018) tim thdy GmCHIIA c6
ham luong cao nhat ¢ ré dau twong va dinh vi & mang ludi ndi chat. Su biéu hién
qua muc caa gen CHI trong ré dau tuong da lam giam tich liy sinh khéi, giam sy
nay mam cua bao tir va giam sy tén thuong do ndm Phytophthora sojae. Nhiing
két qua nay da chung minh ring GmCHILA déng vai tro tich cuc trong phan tng
cia dau twong d6i véi G. Sojae [122]. Theo hudng tiép can ting thu nhan
isoflavone trong mam hat dau tuwong, trong nghién ctru ndy chung t6i da biéu
hién thanh cong gen GMCHI1A & cay dau tuong v6i su diéu khién cua promoter
CaMV358S. Cac dong dau twong chuyén gen ¢ thé he T1 (T1-1, T1-4, T1-21 va
T1-24) c6 ham luong protein tai to hop GmMCHI1A tir 2,37-3,59 pg/mg. Hat cua
bon dong chuyén gen T1-1, T1-4, T1-21 va T1-24 cho nay mam va tao duoc bén
dong chuyén gen T2 (T2-1, T2-4, T2-21, T2-24) va mam dau twong T2 dugc phan
tich ham luong daidzein va genistein. Két qua phan tich bang HPLC cho thay,
trong 100 g mam dau twong thu dugc 35,28 - 47,37 mg daidzein, ting tir 1,39 -
1,87 1an so v6i mam dau twong khong chuyén gen va 37,30 - 52,47 mg genistein,
ting tir 3,3- 4,64 lan so v6i ddi ching. Ham luong isoflavone (daidzein +
genistein) ciia bon dong chuyén gen dao dong tir 72,58 - 99,83 mg/100 g mam,
trong khi ddi chimg khong chuyén gen 1a 36,66 mg/100 g mam. Nhu vay, biéu
hién manh gen GmCHI1A & dau tuong lam tang hoat do cua enzyme CHI va tang
su tich lliy liquiritigenin va naringenin. Cung véi sy tham gia enzyme IFS lam

tang ham lugng isoflavone va cac flavonoid khac trong cdy chuyén gen.
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Thong tin két qua phén tich isoflavone tir hat kho cua cac gidng dau tuong
dai Han Qudc cua Tsukamoto va cs (2018) da cho thdy ham luong isoflavone
tong s6 dao dong tir 50 mg/100g dén 551 mg/100 g hat, trung binh 278 mg/100g.
Trong d6 ham luwong genistin cao nhat (139,3 mg/100g, tiép dén daidzin (93,9
mg/100 g) va thap nhét 1a glycitin (25,0 mg/100 g) [108]. Trong nghién ciru cua
chung t6i, ddu hiéu déang cha ¥ 13 mam cta cac dong chuyén gen c6 ham luong
genistein ting so v4i mam khong chuyén gen va cao hon ham luong daidzein.
Isoflavone 14 san pham ty nhién quan trong c6 thé sir dung cham séc va bao vé
suc khdée con nguoi [50]. Nam 1987, cac nha nghién cuu da kham pha ra
genistein 14 loai chat wc ché protein-tyrosine kinase (PTK) tu nhién. Sy uc ché
PTK dan dén su uc ché qua trinh san xuat leukotrien- 1a cac san pham cua hién
tuong viém, va hau qua kéo theo su kich thich ting truong cua khdi u. Nhing
nghién ctitu in vitro thay rang xir Iy trude cac dong té bao ung thu vai genistein
da e ché hoan toan sy san xuat leukotrien [19]. Genistein co trong dau tuong 1a
duoc chat quy hiém co6 kha nang chéng oxy hoa, san sinh ra luong collagen dang
ké va phong ngilra ung thu va & phuy nit, ung thu tuyén tién liét & nam giéi va mot
s6 bénh ung thu khac nhu ung thu két trang, ung thu phdi, ung thu da va ung thu
mau [83]. Vi vay, Vviéc tao ra dong dau twong c6 ham lugng genistein cao c6 y

nghia thuc tién trong cong tac cham soc stc khoe cong dong.

Lan dau tién gen GMCHI1A dugc bién nap va biéu hién thanh cong & cay
dau tuong va di lam tang ham luong enzyme GmCHILA. Mam cuaa cac dong dau
tuong chuyén gen T2 c6 ham lugng daidzein ting tir 166,46% dén 187,23%,
genistein ting tir 329,80%-463,93% so véi cdy khong chuyén gen. Pang chi y
cac dong chuyén gen c6 ham lugng genistein cao va ting so voi dbi chimg khong
chuyén gen tir 3,3- 4,64 1an. Cac dong dau twong chuyén gen T2-1, T2-4, T2-21,
T2-24 ¢6 ham luong daidzein va genistein cao da dugc chon loc dé tiép tuc danh

gia & cac thé h¢ sau.
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KET LUAN VA PE NGHI

Két luan

1. Ham luong daidzein, genistein trong mam hat cta niam gidng dau tuong
bT26, BT51, DT90, DT84 va DT2008 da duoc khao sat. Trong do, giéng dau
tuong DT26 c6 ham lugng daidzein, genistein cao nhét (64,27 mg/100g mam),
va ham luong thap nhat ¢ gidng DT2008. Ving ma héa cuia gen GmMCHI1A phan
lap tr mRNA cua cdy dau tuong co kich thudc 657 nucleotide, ma hoa 218

amino acid.

2. Vector chuyén gen pCB301_GmCHI1A chta gen GmCHI1A va promoter
CaMV35S dugc thiét ké va bién nap thanh coéng vao cay thude 1a. Gen chuyén
GMCHI1A duogc xac nhan da hop nhét vao hé gen cay thudc 14 thong qua phan
tich Southern blot, dd biéu hién tao protein tai to hop rGMCHI1A & cac cdy

thude 14 chuyén gen.

3. Gen chuyén GmMCHI1A duoc bién nap thanh cong vao gidng dau tuong
DT2008 bang ki thuat 1ay nhidm A.tumefaciens tai to hop qua nach 1a mam, da
tao duoc 26 cy dau tuong chuyén gen TO. Trong sé do, gen chuyén di hop nhat
vao hé gen dau twong DT2008 va 4 cay dau tuong chuyén gen T1 nhan duoc tur

TO d3 biéu hién san pham protein tai to hop, hiéu suat chuyén gen dat 1,03%.

Sy biéu hién cua gen chuyén GmCHI1A di lam ting ham lugng enzyme
CHILA & mam va lam ting ham luong daidzein tir 166,46% dén 187,23%,
genistein tir 329,80%-463,93% so V&i cay khong chuyén gen. Bon dong dau
tuong chuyén gen T2-1, T2-4, T2-21, T2-24 1a nhitng vat liéu dé tiép tuc chon loc

va danh gia ¢ cac thé hé sau.
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Pé nghi

1. Trinh tu nucleotide va trinh ty amino acid cua gen GmCHI1A giira cac giéng
dau tuwong nghién ctru da phat hién ra nhitng sai khac. Bac biét 1a ¢ gidng dau
tuong DT26 c6 ham luong isoflavone kha cao. Do khong nam trong pham vi
nghién ctru caa luan an nén chua xac dinh dugc nhitng sai khac nay c6 lién quan
gi dén ham lugng isoflavone hay khong. Vi vay, can tiép tuc nghién ctru dé 1am
sang t6 thém moi lién quan co thé co giita cac sai khac trong trinh tu clia gen nay
o giéng DT26 voi ham lugng isoflavone cao ma nd da tao ra.

2. Cac dong cdy dau tuong chuyén gen T2-1, T2-4, T2-21, T2-24 c6 thé st dung
lam vat liéu phuc vu chon gidng dau twong, cho nén can duoc tiép tuc phan tich &
cac thé hé tiép theo dé chon tao dugc dong dau tuwong c6 ham luogng isoflavone

cao va on dinh.
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PHU LUC

PHU LUC 1. SO BO CAU TRUC VECTOR pBT, pRTRA7/3, pCB301

Phu luc 1.1. So d6 c4u trac vector tach dong pBT

Apal Sacl
Sphl NotI
Xbal Xbal
Ncol Spel
NotI BamHI
EcoRI Smal
Ndel PstI
EcoRlI

Ndel E——
HindIII EcoRI
Spel HindIII
EcoRI Clal
BamHI Sall

| Pstl Xhol

' Xhol Apal

' Sacl Kpnl

Kpnl

Phu luc 1.2. So dd c4u trac vector pPRTRA7/3

BamHI
Ncol

LeB4SP

anti-ABA scFv
CaMV3sSs

7 e

c-myc-tag

HindIII

BamHI

pRTRA 7/3

E.coli ori 4232 bps

amp'



Phu luc 1.3. So dd c4u tric vector chuyén gen pCB301

Gen chuyén

CaMV35S
KDEL aM\

LB

C-myc
polyA
lacZ oriV
pCB301

8116 BP

Nos promoter R

RB



PHU LUC 2. MOI TRUONG NUOI CAY TRONG HE THONG TAI SINH IN
VITRO PHUC VU CHUYEN GEN

2.1.Thanh phan méi truwong nudi cay vi khuan

M&éi truong Thanh phan

LB long

Bacto pepton 10 g/l + Nacl 10 g/l + Yeast Extract 5 g/l, pH =7

LB dic

LB long + agar 169/l

2.2. Thanh phin méi truong tai sinh ciy thudc 1a chuyén gen

Hon hop Thanh phan cho 1 lit dung dich

Stock | KNO; 1,9 g + KH,PO4 0,17 g + NH4;NO; 1,65 g + MgS0O, 0,37 g

Stock 11 CaCl, 0,44 ¢g

Stock 111 | H3BO3 6,2 mg + MnSQO,4.4H,0 22,3 mg + CoCl,.6H,0 0,025 mg +
CuS04.7H,0 0,025 mg + ZnS0O,4.7H,0 8,6 mg + Na,M00,.2H,0 0,25
mg + Kl 0,83 mg

Stock IV | FeSO, 27,8 mg + Na,EDTA 37,3 mg

Stock VV | Myo-Inositol 100 mg + Thiamine HCI 0,1 mg + Pyridoxine HCI 0,5 mg
+ Nicotic acid 0,5 mg + Glycine 2 mg

MS 20ml stock I + 10ml/stock (I, 111, 1V, V) + glucose 359 + agarose 89

ALMS 10ml stock I + 5ml/stock (I, 111, 1V, V)

GM MS + BAP 1mg + sucrose 30 g + agar 9 ¢

RM MS + IBA 0,1 mg + sucrose 30 g + agar 9 g

* Ghi chii: Cde méi truong déu dwoc chudn pH = 5,8 va khir triing. Thi nghiém

dioC tién hanh & nhiét dg 25 + 2°C, thoi gian chiéu sang 16 gio sang/ ngay.




2.3. Méi trwong tai sinh in vitro ¢ dau tuwong

Moi 3
Thanh phan
trueong

GM Mudi B5 3,052 g/l + sucrose 20 g/l + agar 6 g/l + vitamin B5 1 mg/!I

Mudi B5 0,316 g/l + MES 3,9 g/l + sucrose 30g/l + agar 5g/I + vitamin
CCM | B51mg/l + AS 0,2mM + L-cysteine 400 mg/l + Sodium thiosulfate 158
mg/l + DTT 154 mg/l + GA30,25 mg/l + BAP 1,5 mg/l; pH =5,4

Mudi B5 3,052 g/l + MES 0,59 g/I + sucrose 30 g/l + vitamin B5 1 mg/l +
BAP 1,5 mg/l

SIM

MS 4,3 g/l + MES 0,59 g/l + sucrose 30 g/l + agar 6 g/l + vitamin B5 1 mg/I
SEM + L-asparagine 50 mg/l + L-pyron glutamic acid 100 mg/l + IAA 0,1 mg/I
+ GA30,5 mg/l

M MS 1,58 g/l + MES 0,59 g/l + sucrose 20 g/l + agar 6 g/l + IBA 0,1 mg/I +
vitamin B5 1 mg/I










