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1
MO PAU
1. Pit vin dé

Flavonoid la san phém ty nhién quan trong c6 vai tro bao vé thuc
vat va stc khde con nguoi. Isoflavone thugc nhoém flavonoid chira nhiéu
trong hat ddu tuong, biéu hién cac dic tinh chng oxy héa, chéng ung thu,
khang khudn va chdng viém. Isoflavone trong hat ddu twong dé st dung
cho ngudi, con mot s6 hop chat co thanh phan twong tu nhu isoflavone & co
ba 14, c6 linh lang, cay dong, ... lai rat kho st dung.

Isoflavone dugc téng hop tr mot nhanh cua con dudng
phenylpropanoid. Qua trinh chuyén héa tong hop isoflavone co nhiéu
enzyme tham gia, trong d6 CHI la enzyme chia khoa xtic tac cho phan trng
tir phan tir naringenin chalcone mach hd dugc dong vong dé hinh thanh cac
naringenin. Naringenin dugc chuyén hoa thanh nhiéu loai flavonoid chinh
nhu: flavanone, flavonol va anthocyanin. CHI dugc phan thanh hai loai
chinh 1a CHI loai I va CHI loai II. Cac CHI loai I duoc tim théy trong hau
hét cac loai thuc vat, nhung cdc CHI loai II chi c6 ¢ cay ho dau. Gen
GmCHI1A ¢ dau tuong thudc CHI loai II nam trén nhiém séc thé sb 20, ma
hoa enzyme CHI1A. Cac két qua nghién ctru biéu hién gen CHI déu khing
dinh sy biéu hién manh gen CHI déu lam tang ham lugng isoflavonoid téng
sd & ciy chuyén gen nhiéu lan so v6i ciy khong chuyén gen. Nhu vay viéc
tac dong dén enzyme CHI c6 thé 1am ting tich lity isoflavone va cac
flavonoids khac. DPén nay méi chi c6 nghién ciru cua Lyle Ralston et al
(2005) vé biéu hién gen GMCHI ¢ ndm men va cua Vu va cs (2018) phan
tich biéu hién gen GMCHI1A ¢ cay Talinum paniculatum, ma chua tim thiy
nghién ctu nao dé& cap dén két qua phan tich sy biéu hién cua gen
GMCHI1A ¢ cay dau tuong theo hudng tiép can tao dong cdy chuyén gen
¢6 ham lugng isoflavone cao.

Pau tuong (Glycine max (L.) Merrill) 1a loai cay trong c6 vi tri
quan trong trong san xuat nong nghiép ctia nhiéu qudc gia trén thé gidi. Hat
dau twong co6 gia tri dinh dudng cao. Ngoai ra, ddu twong con 1a loai cay
tréng c6 gia tri kinh t& va 1a cdy cai tao dat. Pang chi ¥ 14 trong hat dau



tuong chira isoflavone, diac biét 1a dang aglucone dugc hé tiéu hda nguoi
hap thu nhanh, nhung ham luong lai rat thip. Day 1a Iy do thu hat dugc sy
quan tdm nghién curu trong viéc cdi thién ham luong isoflavone trong hat
dau tuong.

Xuét phat tir nhitng co s& trén chiing t6i da chon va tién hanh dé tai:
“Nghién ciru biéu hién gen GMCHI1A lién quan dén téng hop isoflavone
phén lgp tir cdy dgu twong (Glycine max (L.) Merill)” nhim lam séng t6
mdi lién hé gitra viée ting cudong biéu hién gen GMCHI1A véi sy ting ham
luong isoflavone trong mam hat diu tuong chuyén gen.

2. Muc tiéu nghién ciu

Biéu hién duoc gen GMCHI1A trén ciy ddu tuong chuyén gen va tao dugc
dong ciy dau tuong chuyén gen GmCHILA ¢6 ham lugng isoflavone cao
hon cay ddi chimg khong chuyén gen.

3. N§i dung nghién ctru

3.1. Nghién ctru dic diém ciia gen GmMCHI1A cuia cdy dau tuong

i) Khao sat ham lugng isoflavone ctia mot sé gidng dau tuong trong phd
bién & mién Bic Viét Nam.

ii) Nghién ctru théng tin ctia gen GmMCHI cua cay dau tuong, thiét ké cip
mdi PCR va nhan ban doan mi hoa ciia gen GMCHI1A tir gidng ddu tuong
¢6 ham lugng isoflavone cao.

iii) Tach dong, giai trinh tu nucleotide va phéan tich dic diém cua gen
GmCHI1A phan 1ap tr cdy dau tuong.

3.2. Thiét ké vector chuyén gen thuc vat mang gen GmCHI1A va danh gia
hoat dong ciia vector chuyén gen da thiét ké.

3.3. Phan tich biéu hién gen GmMCHI1A trén cay ddu twong chuyén gen

i) Nghién ctru chuyén cau tric mang gen chuyén GmCHI1A vao gidng dau
twong DT2008.

ii) Phan tich sy hop nhét ciia gen chuyén GmCHI1A vao hé gen cdy dau
tuong bang PCR va Southern blot.



iii) Phan tich su biéu hién protein tai t6 hop GmCHIIA & cdy ddu twong
chuyén gen bang Western blot va ELISA.
iv) Panh gia sy thay d6i ham lugng isoflavone & cdy chuyén gen
GMCHI1A so v6i dbi chimg khong chuyén gen.
4. Nhirng dong gop méi cia luin an

Luén 4n 14 cong trinh nghién ctru méi & Viét Nam va trén thé gioi da
chimg minh sy biéu hién manh cta gen GmMCHIIA lam ting ham luong
isoflavone & mam hat dau tuong chuyén gen. Lu4n 4n 13 cong trinh c6 hé
thdng v6i ndi dung dugc trinh bay tir phan 1ap gen dén thiét ké vector
chuyén gen thyuc vat, phan tich biéu hién gen va tao dong cdy chuyén gen
c6 ham lugng isoflavone cao.
Cu thé la:
1) Gen GmMCHI1A dugc phan 1ap tir cay dau twong Viét Nam c6 kich thudc
cua vung ma hoda la 657 nucleotide, ma héa 218 amino acid, thudc phéan ho
II ndm trén nhiém séic thé s6 20 ciia dau twong.
2) Lan dau tién gen GMCHI1A dugc phén tich biéu hién va sy biéu hién
manh ciia gen chuyén GmCHI1A di lam ting ham lugng enzyme CHI &
cay dau tuong.
3) Tao dugc 4 dong dau twong chuyén gen & thé hé T2 co6 ham luong
daidzein ting tir 166,46% dén 187,23% va genistein ting tir 329,80%-
463,93% so v6i cdy khong chuyén gen
5. Y nghia khoa hoc va thyec tién ciia dé tai luin an

V& mat khoa hoc, két qua cua ludn an da chung minh duoc sy tang
cuong biéu hién gen ma hoa enzyme chia khoa trong con duong sinh tong
hop isoflavone cia déu tuong da lam tang ham lugng isoflavone trong
mam hat dau tuong. Két qua nghién ctru 1a co so khoa hoc dé cai thién ham
luong cac hop chat thir cip trong cdy trong bang k¥ thuét biéu hién gen.

Két qua ding tai trén cac bai bao khoa hoc va cic trinh ty gen
dang ky trén GenBank 1a tai li€u c6 gia tri tham khao trong nghién ctru
va giang day.



V& mat thyc tién, cac dong déu tuong chuyén gen GMCHI1A lam vat
liéu phuc vu chon giéng dau tuwong c6 ham lwong isoflavone cao. Két qua
nghién ctru cta ludn 4n c6 thé 4p dung vao cic gidng cay ho dau va cac loai
thuc vat khac trong dinh hudng nang cao ham lugng isoflavone trong mam
hat nhim nghién ctru cac thuc phdm chirc ning phuc vu cong tic chim séc
strc khoe cong dong.

6. Cu triic ciia ludn dn

Luén 4n c6 139 trang (ké ca phu luc), dugc chia thanh cac chuwong,
phan: M dau (5 trang); Chuong 1: Téng quan tai liéu (36 trang); Chuong 2:
Vit liéu va phuong phap nghién ctru (15 trang); Chuong 3: Két qua va thao
ludn (43 trang); Két luan va dé nghi (2 trang); Céc cong trinh cong bé lién quan
dén luan 4n (2 trang); Tai liéu tham khao (16 trang); Phu luc (6 trang). Luén an
¢6 14 bang, 36 hinh, 3 phu luc va tham khao 126 tai liéu va mot $0 trang web.

Chuong 1. TONG QUAN TAI LIEU

Luan 4n da tham khao va tong két 126 tai liéu va mot sé trang web,
trong d6 c¢6 17 tai lidu tiéng Viét, 109 tai liéu tiéng Anh vé ba van dé co
ban, d6 la: (1) Cay dau tuong va isoflavone trong hat dau tuong; (2)
Enzyme CHI va gen mi hod CHI; (3) Chuyén gen ¢ déu tuong va phan
tich biéu hién gen CHI.

Hat Pau tuong (Glycine max (L.) Merrill) chira protein va lipid véi
ham luong cao, chita nhiéu amino acid khong thay thé, 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. Dang cha y 1a trong hat du tuong chira isoflavone.
Isoflavone 1a chit chuyén hoa thir cap, co cac chirc ning sinh hoc da dang.
Isoflavone va cac hop chit twong ty nhur isoflavone tim thiy ¢ dau tuong
va mot sb loai thuc vat, nhu co ba 14, ¢6 linh lang, cay dong, ...Isoflavone
trong hat dau twong dé sir dung cho ngudi, trong khi isoflavone c6 ngudn
géc tir cac loai thuc vat khac rat kho st dung. Isoflavone trong ddu tuwong
¢6 tac dung chong oxy héa, chdng ung thu, ngin ngira cic bénh vé tim
mach, cai thién stuc khde cua phu nit va cod thé tac dong tich cuc dén qua
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trinh sinh 1y khac. Ham luong isoflavone trong ddu twong thip, vi thé
hudng nghién ciru nang cao ham lwgng isoflavone trong dau twong, dic
biét 1 mam hat 1 van dé duogc quan tam nghién cuu.

Ham luong isoflavone trong hat twong d6i thap, khoang tir 50 — 3000
1g/g va ton tai & hai dang chinh 1a B-glucoside (daidzin, genistin, glycitin)
va aglucone (daidzein, genistein, glycitein). Dang glycoside co6 trong luong
phan tir 16n dwoc cho 1a hap thy han ché trong hé tiéu hoa nguoi, trong khi
d6, dang aglucone dugc hép thu nhanh hon, nhung ham luong lai rat thép.

Isoflavone duoc tdng hop tir con dudng phenylpropanoid cé trong tit
ca cac loai thuc vét va chalcone isomerase (CHI) 1 enzym rat quan trong vi
noé xuc tac cho phan rng tr phén t naringenin chalcone va isoliquiritigenin
mach ho dugc déng vong dé hinh thanh cac naringenin va liquiritigenin,
déy 1a hai tién chit cua nhidu hop chit flavonoid va isoflavonoid. Enzyme
CHI & d4u twong dugc phan thanh 4 loai dua trén co s twong dong va co
chit dic hiéu, d6 1a CHI1, CHI2, CHI3, CHI4. Cac CHI loai I dugc tim
th?iy trong hau hét cac loai thuc vat, con cac CHI loai II chi c6 & cay ho
dau. CHI gom khoang 220 amino acid, gdm 7 chudi xodn a va 7 phién gip
B. Vi tri hoat dong ctia enzyme CHI phan 16n 1a amino acid khong phan cuc
tir phién gip P3a, phién gép P3b, chudi xoin a4 va chudi xodn a6. Lam rd
vi tri then chdt enzyme chalcone isomerase trong con duong
phenylpropanoid ciing nhu cdu tric va vi tri hoat dong ciia nd ¢ vai tro
quan trong trong vi¢c cai thién ham lugng flavonoid va isoflavonoid trong
thuc vat. Bude dau xac dinh dugc 12 gen CHI trong hé gen cay dau tuong
va duogc xép trong 4 phan ho gen. Gen CHI1A & dau twong duoc xép vao
CHI loai II. Gen CHI1A & dau tuong co bdn exon va ba intron, doan ma
hoéa c6 kich thudc 657 bp ma hoa cho 218 axit amin. Gen CHI ma hoéa
chalcone isomerase 1a enzyme chia khoa cho sinh tong hop flavonoid bang
vi¢e xuc tac cho phan tir naringenin chalcone mach hé va isoliquiritigenin
mach hé duoc dong vong dé hinh thanh cac naringenin va liquiritigenin —
hai tién chat cua nhiéu hop chét flavonoid va isoflavonoid. Cach tiép can
tang cuong biéu hién gen mi héa enzyme chia khoa trong con duong tong



hop phenylpropanoid 14 k¥ thuat dugc tmg dung dé 1am ting ham luong
isoflavone & nhiéu loai thuc vat khac nhau.

Céc nghién ctru chuyén gen nhd A.tumefaciens ¢ dau twong déu sir
dung la mam hat chin 1a vat liéu nhan gen. Kha nang tiép nhén gen cia ddu
tuong bang cach gay ton thuong nach 1a mam va lay nhidm A.tumefaciens
tai to hop da dugc nghién ciru va khing dinh hiéu quéa cao hon cic phuong
phap bién nap khac. Nhiéu tac gia di tmg dung ky thuat nay theo huéng
cai thién ham lugng cac chét tha cép, nang cao kha nang chiu han, tang
cuong tinh khang sau, khang virus, ...Céc nghién ctru chuyén gen CHI tir
loai nay sang loai khac cho két qua 1a ciy chuyén gen c6 sy tich liy
flavonoid ting va ting hon cdy khong chuyén gen rat nhiéu lan. Nghién
ctru biéu hién ting cudong gen CHI cua chinh loai d6 con it dugc dé cap.

Gen GMCHI1A cia dau tuong di dugce phén tich biéu hién & ndm
men, cdy Sam dat, tuy nhién, nghién ctru ing dung k¥ thuat chuyén gen
v6i gen GMCHI1A dé cai thién ham lwong CHIIA tai t6 hop trong dinh
hudéng nang cao ham luong isoflavone & mam hat dau tuong con chua
dugc nghién ciru. Hudng nghién ctu biéu hién manh gen GmCHI1A
(overexpression of GmCHI1A gene) ¢ cdy ddu trong nhim tao nguyén lidu
phuc vu chon giéng dau tuong co su tich Iy isoflavone cao, tao nguyén li¢u
phuc vu san xuét cac ché pham sinh hoc dép tmg nhu cau ngay cang ting
cua cong tac cham soc va bao vé stic khde con nguoi ¢ nudc ta.

Chuong 2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. VAT LIEU, HOA CHAT, THIET BI NGHIEN CU'U
Cac gié'ng ddu twong sw dung trong nghién cuu: Nam giéng dau tuong
bT51, BT26, DT90, DT84, DT2008 dugc st dung trong cac thi nghiém
trong luén an. Hai giéng DT51 va DT26 do Trung tim nghién ctru va phat
trién dau dd, Vién Khoa hoc Nong nghiép Viét Nam cung cip; ba giong
DT90, DT84, DT2008 do Vién Di truyén Nong nghiép cung cép.

Cic vector va chiing vi khudn: Céc vector st dung trong nghién ctu bao

goém: vector tach dong pBT, vector pPRTRA7/3 chtra promoter 35S va dudi
cmyc, vector chuyén gen pCB301. Ching vi khuan E.coli DH5a sir dung



trong tach dong va chung Agrobacterium tumefaciens CV58 str 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 cip.

Cic cip moi PCR sir dung trong nghién ciru gom CHI-Ncol-F/CHI-Notl-
R; CHI-Ncol-F/ CHI-Sacl-R; nptll-F/nptll-R; pUC18-F/pUC18-R

Bing 2.1. Trinh tu nucleotide cua cac cap mdi sir dung trong PCR va kich
thude san pham DNA du kién

o . . Séin phim
Ky hiéu Trinh ty nucleotide (5’ - 3°)

(bp)
CHI-Ncol-F/ | ATGCCATGGATGGCAACGATCACCGCGGTT 677
CHI-Notl-R TTGCGGCCGCGACTATAAT GCCGTGGCTC (cDNA)
CHI-Ncol-F/ | CATGCCATGGATGGCAACGATCAGCGCGGTT 299
CHI-Sacl-R CGAGCTCGTCACTATAATGCCGTGGCTC
nptll-F/ GAGGCTATTCGGCTATGACTG
nptll-R ATCGGGAGCGGCGATACCGTA %03
pUC18-F/ GTAAAACGACGGCCAGT 838
pUC18-R CAGTATCGACAAAGGAC

Héa chit: Cac loai kit thao tac phan tir tir cac hang Fermentas, Bio-Neer.
Cac loai enzyme str dung ctia hang Fermentas: BamHI, Notl, Ncol, Hindlll,
Sacl, T4 ligase... Cic hoa chét: Bacto pepton, Yeast extract, Agarose,
Sucrose, Glucose, Trypton, X-gal, KCI, Tris HCI, EDTA, NaOH, MgSQ,,
MgCl,, Glycerol, CaCly; cac loai khang sinh kanamycin, rifamycine,
cefotaxime, carbenicillin... cia cac hidng Fermentas, Invitrogen, Sigma,
Amersham va mot sé hang khac.

Thiét bi: May PCR System 9700 (Appied Biosystem, M¥), may dién di
Powerpac300 (Bio-Rad, My), may soi DNA (Mini-transllumminatior,
Bio-Rad, My), may Voltex (Mimishaker, IKA, Ptrc), may ly tdm, may
xung dién Plulser, may x4c dinh ham lugng nucleic acid NanoDrop,
thiét bi giai trinh ty nucleotide ty dong ABI PRISM@ 3100 Advant
Genetic Analyzer (Applied Biosystem) va cac thiét bi hién dai khéc.




2.2. PHUONG PHAP NGHIEN CUU

Luén 4n dé sir dung cac nhom phuong phap nghién ctru, bao gom: 1)
nhom phuong phap phén tich ham lugng isoflavone; 2) nhém phuong phap
phan 1ap gen; 3) nhém phuong phép thiét ké vector chuyén gen thuc vat; 4)
nhém phuong phap tao ciy chuyén gen va phan tich cay chuyén gen; va 5)
phéan tich, xu ly s6 lidu. So dd céc thi nghiém thyc hién trong Iuan an duoc
thé hién & hinh 2.1.

Phan tich ham lrong isoflavone trong mém hat
clia céc gibng dau twong nghién ctu

|

Nhén ban va tach dong gen GmCHI1A tir hai
nhém giéng dau tong khac nhau vé& ham
Irong isoflavone

!

Thiét ké vector chuyén gen thuc vat mang gen
chuyén GmCHIA va tao A.tumefaciens i t6
hop, danh gia hoat d6ng ciia vector chuyén gen
trén cay md hinh

|

Chuyén cdu triic mang gen chuyén GmCHI1A
vao dau trong qua nach la mérp_ tai sinh va tao
céy déau trong chuyén gen

|

Phan tich cay dau trong chuyén gen
& thé hé TO, T1, T2

\

Xac dinh sy cd matva hop Phan tich biéu hién So sanh ham lugng
nhét cla gen chuyén clia gen chuyén isoflavone ciia cac dong déu
GmCHI1A trong hé gen clha GMCHI1A & cay ddu turang chuyén gen T2 va diu
céy chuyén gen TO twong chuyéngenT1 twang khong chuyén gen

1 | |
l

Chon dong dau tuong chuyén gen ¢ ham
luong isoflavone cao

Hinh 2.1. So d6 tong quat cac thi nghiém thuc hién trong luan 4n

2.2.1. Nhém phwong phap phan tich ham lwgng isoflavone

Hat d4u twong nay mam dugc 3 ngiy tudi, thu mam lam nguyén liéu
dé chiét rt daidzein va genistein. Dinh luong daidzein va genistein dugc
thue hi¢n theo phuong phap AOAC Official 2008.03 va Chen va cs (2001).



2.2.2. Nhém phuong phap phén lap gen

Thiét ké cdp méi PCR nhin gen GmCHIIA: Tix thong tin vé trinh tu gen
CHI cia ddu twong mang ma s6 NM_001248290 trén GenBank, cip moi
CHI-Ncol-F/CHI-Notl-R da duogc thiét ké nhan ban doan ma héa cua gen
GmCHI1A.

Tdch chiét RNA tong sé va tong hop cDNA: RNA tong s6 dugc tach tir
mam dau tuvong st dung kit Trilzol® Regents (Invitrogen) tién hanh theo
chi dan cua nha san xut. Sur dung bd kit Maxima® First Strand cDNA
Synthesis ctia hing Fermantas dé tong hop cDNA tir RNA tong sé da tach
chiét theo quy trinh chi dan cta nha san xuét.

Nhén bin gen GmCHIIA: Gen GmCHI1A dugc khuéch dai tir cDNA
bang k¥ thuat PCR véi cip moi CHI-Ncol-F/CHI-Notl-R.

Di¢n di kiém tra: San pham PCR dugc dién di trén gel agrose 1% trong
dém 1X TAE. Gel dugc nhudm trong dung dich ethidium bromide véi
ndng d6 0,1 pg/ml.

Tach dong va xdc dinh trinh tw gen GmCHIIA: KV thuat tach dong gen
duoc thue hién theo Sambrook va cs.

Phén tich trinh tw gen: St dung cac phian mém BLAST trong NCBI,
BioEdit, Lasergene, MEGA trong phéan tich dit li€u vé gen GmCHI1A, phan
tich da dang dua trén trinh tu nucleotide, trinh tur amino acid suy dién.

2.2.3. Nhém phuwong phip thiét ké vector chuyén gen GmCHI1A
Céc thi nghiém thiét ke vector dugc thuc hién theo so d6 hinh 2.3.

Ncol Non Ncol Non

pBT_GmCHI1A PRTRA7/3

Hinam Hinam Hinam

¥
= = ~{E el

PRTRA7/3_GmCHI1A pCB307

677 bp
Himcl [+ - Not |

i
Bl vvos Yoptn red—{comvass RN cmye | koeL | potya }——I o >—

722bp <+——
Nco | Sac |

pCB301_GmCHI1A

Hinh 2.3. So db thiét ké vector chuyén gen pCB301_GmCHI1A
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2.2.4. Nhém phwong phap phan tich hoat dong ciia vector chuyén gen
trén ciy thudc 1a

Bién nap cdu tric mang gen chuyén GmCHI1A thong qua A.
tumefaciens vao manh 1a va tai sinh cdy thudc 14 chuyén gen duoc thyc
hién nhu mé ta cta Topping (1998). Tach chiét DNA tong sb tir 14 thudc 14
thyc hién theo Saghai-Maroof va cong sy (1992). Xac dinh sy c6 mit cua
gen chuyén GmCHI1A trong hé gen ciia cac cdy thude 14 chuyén gen & thé
hé TO dugc phéan tich bang PCR. Phan tich sy biéu hién ciia gen chuyén
GMCHI1A & mic phién mi bang k¥ thuat RT-PCR.

2.2.5. Nhém phuong phap bién nap va phén tich ciy ddu twong chuyén gen

Phuong phép chuyén gen & ddu tuong nhd Atumefaciens qua nach 14
mam thuce hién dya trén nghién ciru ciia Olhoft va cs (2006) [128] va Nguyén
Thu Hién (2014) [3]. 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 clia
ciy chuyén gen TO nay mam thanh cay duoc goi 1a T1; hat ciia cay chuyén
gen T1 nay mam thanh cay dugc goi la T2.

Xdc nhén sw hién dién va hop nhit ciia gen chuyén vao hé gen cdy diu
twong: Xac nhan sy c6 mat cua gen chuyén GmCHILA trong cic ciy
chuyén gen TO biang PCR véi cip mdi diac hiéu CHI-Ncol-F/ CHI-Sacl-R.
Kiém tra sy hgp nhat ctia gen chuyén GmCHI1A vao hé gen cdy chuyén gen
bang k¥ thuat Southern blot

Phén tich sw biéu hi¢n ciia protein tdi té hop rCHI1A: Protein tong sb
dugc chiét xuat tir 14 dau twong chuyén gen va cac cay khong chuyén gen
dugc tach bang dién di trén gel 10% SDS-PAGE (Laemmli 1970). Xac
dinh sy biéu hién protein tai td hop bé‘mg Western blot va dinh lugng
protein CHI tai t6 hop bang ELISA nhu dugc mo ta ciia Sun et al. (2006).
2.2.6. Xir ly dir li€u sinh hoc

Céac dir liéu ham luong isoflavone cua cidc mau nghién ciru duge xur
1y bang phan mém Microsoft Excel, phin mém Statistical Package for
the Social Science (SPSS) & muc ¥ nghia o = 0,05. Kiém dinh tri s6
thong ké theo Duncan ¢ mirc ¥ nghia o bang 0,05.

2.3. PIA PIEM NGHIEN CUU
Céc thi nghiém dugc thyc hién tir thang 8/2015 dén thang 11/2018.
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Thi nghiém phan tich ham luong isoflavone trong mam dau
twong dugc thuc hién tai Phong Cong nghé Thuyc phém - Vién Kiém
nghiém va v¢ sinh an toan thyuc phém Quéc gia Ha No6i, B6 Y té. Céc thi
nghiém khuéch dai gen, tach dong phan tir, chuyén gen, phén tich ciy chuyén
gen dugc thuc hién tai Phong thi nghiém Di truyén hoc, Cong nghé té bao
thyc vat, Khoa Sinh hoc, Truong Pai hoc Su pham-Pai 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
thudc Vién Cong ngh¢ Sinh hoc - Vién Han 1am Khoa hoc va Cong nghé
Viét Nam.

Chuong 3. KET QUA VA THAO LUAN
3.1. PAC PIEM CUA GENGMCHI1A PHAN LAP TU CAY PAU TUONG

3.1.1. Ham lwong daidzein va genistein trong mim hat ciia mét sd
gidng dau twong trong phd bién & mién Bic Viét Nam

Tién hanh khao sat ham luong isoflavone (daidzein va genistein) cia 5
giéng dau twong (DT26; BT51; DT2008; DT84; DT9I0) bang phuwong phap
sic ky HPLC, két qua cho thdy, ¢ gidng dau twong PT26, trong hat déu
trong nay mam 3 ngdy tudi c6 ham luong daidzein va genistein cao nhit
(64,27 mg/100 g), gibng DT2008 c6 ham lugng thap nhit (26,17 mg/100 g).
Ham luong daidzein va genistein c6 sy khac biét giira 5 gidng dau tuong &
mirc ¥ nghia a. = 0,001. C6 thé xép theo thur tyr giam dan vé ham luong
isoflavone (daidzein+genistein) ciia 5 giéng dau twong nghién ciru: DT26 >
DT51>DT90 > DT84 > DT2008
3.1.2. Tach dong va xac dinh trinh ty nucleotide ciia gen GmCHI1A tir
ciy diu tuwong

Két qua nhan ban va kiém tra san pham tich dong gen GmCHI1A bang
PCR véi cap moi dic hidu duge thé hién ¢ hinh 3.3 va hinh 3.4.

Chon cac dong plasmid tai to hgp mang gen GmMCHI1A cta bon giéng
dau tuong BT26, BDT51, DT2008, DT84 tién hanh gidi trinh tu nucleotide,
két qua thu duge doan DNA c6 kich thudc 657 nucleotide ding nhu dy
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kién khi thiét ké cip mdi. Phan tich truc tuyén bang chuwong trinh BLAST
trong NCBI két qué cho thy cac trinh tu gen GmCHI1A phan 1ap duoc c6
hé sb twong dong véi trinh ty NM_001248290 trén GenBank di st dung
trong thiét ké cap moi PCR 1a 98,93% (DT51); 98,93% (DT84); 98,78%
(DT2008), 97,87% (DT26).

QI6kn =
Q5kb~

1407M 1,0kb —

0,75kb = =086 k

Hinh 3.3. A. Hinh 4nh di¢n di kiém tra Hinh 3.4. Hinh anh dién di kiém
sdn phdm PCR nhan gen GMCHILA. (M:  tra san pham colony-PCR véi cdp
thang DNA 1kb; 1, 2: BDT26; 3, 4: BT51; moi pUCI8F/pUCI8R. M: thang
5, 6: DT84; 7,8 DTI0; 9, 10:DT2008); DNA 1kb; 1,2, 3, 4, 5, 6: cac dong
khuan lac ‘co' ki€u hinh trang dugc
kiém tra bang colony-PCR
Nhu véy, két qua phan tich BLAST d4 cho thay doan DNA phan 1ap
tir mRNA cua bdn gidng dau twong DT26, DT51, DT2008, DT84 1a doan
ma hoa gen GMCHI1A cua dau twong. Gen GmCHI1A (cDNA) cua céac
gbng dau tuong nghién ctru c6 657 nucleotide, ma hoa 218 amino acid. Céc
trinh gen GMCHI1A di dugc cong b trén GenBank lan luot mang cac ma
s6 12 LT594994.1, LT594995.1, LT594993.1, LT594996.1.

3.1.3. S da dang vé trinh ty nucleotide v trinh ty amino acid ciia gen
GmCHI1A

Bon trinh ty gen GMCHI trén GenBank mang mi sd AF276302,
DQ191401, DQ835284 va NM 001248290 cung véi 4 trinh ty phan 1ap tir
cac giéng dau twong DT26, BDT51, DT84 va DT2008 duoc Iya chon dé
phan tich sy da dang dya trén trinh tu nucleotide va trinh ty amino acid. So
dd hinh cay ¢ hinh 3.8 va 3.9 duoc thiét 1ap dua trén trinh ty nucleotide theo
phuong phap UPGMA bing phan mém MEGA7. Két qua phan tich & hinh
3.8 cho thiy, dya trén trinh ty nucleotide cia gen GMCHI1A, cac gidng dau


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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trong phan bd trong hai nhanh, gidng dau twong BT26 phan bd & mot nhanh
va 7 gibng con lai phan bd ¢ nhanh thtr hai, véi khoang cach di truyén la
1,2%. O hinh 3.9, so d hinh cdy dugc thiét 1ap theo phuong phap UPGMA
dwa trén trinh tyr amino acid suy dién ctia gen GMCHI1A cho thdy céc giéng
d4u twong phan bd trong hai nhanh chinh, nhanh chinh thir nhét chi c6 giéng
DT26 va nhanh chinh thir hai gom 7 gidng con lai, khoang cach di truyén

d ac dinh 1a 3,0 %
uge xac dinh 1a 3,0 %.
4‘#275302 CHI-AF276302
AY595413 4|:{CHI-AV595413
DQ835284 — CHI-DQB35284
4‘77 GmCHIA (DT51 CHI-DT51
GmCHIA (DT84 CHI-DT2008

— GMCHI1A (DT201 — -_ cHDTM

GMCHIA (DT26 CHI-DT26

00120 00100 00080 0000 00040 00020 0.0000 0000 00250 00200 OIS0 00100 00050 0.0000

Hinh 3.8. So d6 hinh cdy vé mdi quan hé Hinh 3.9. So dd hinh cay vé mdi

giita cac gidng dau twong dua trén trinh ty  quan hé giita cac giéng ddu twong

nucleotide ctia gen GmMCHI1A duoc thiét dua trén trinh ty amino acid suy

lap theo phuong phap UPGMA dién ciia gen GMCHI1A duoc thiét
1ap theo phuong phap UPGMA

3.2. THIET KE VECTOR CHUYEN GEN THUC VAT MANG GEN
GMCHI1A

Dé chuyén gen GMCHI1A vao thyc vat va co thé kiém tra biéu hién
san pham protein ciia gen, vector biéu hién gen thuc vat pCB301 mang
promoter CaMV35S di dugc thiét ké dé didu khién biéu hién gen
GMCHI1A & thyc vat.

3.2.1. Tao ciu triic mang gen chuyén GmCHI1A

Vector pRTRA7/3 chira promoter CaMV35S khoi dong phién ma,
trinh tu nucleotide x4c dinh chudi peptide c-myc va trinh tu nucleotide xac
dinh doan KDEL. M6 vong vector pPRTRA7/3 bang cip enzyme Notl/Ncol
tao dugc 2 phan doan DNA c6 kich thude 0,9 kb va 3,3 kb, trong d6 doan
DNA c¢6 kich thuéc 3,3 kb va doan DNA mang cac trinh tu
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35S_cmyc_KDEL. Gen GmCHI1A tir vector taich dong pBT_GmCHI1A
dugc cit bang cip enzyme Notl va Ncol tao 2 phan doan DNA c6 kich
thudc khoang 0,67 kb va 2,7kb. Trong do, phan doan DNA 0,66 kb chinh
1a doan gen dich GmMCHI1A cin thu nhan (Hinh 3.10). Tinh sach doan gen
GMCHI1A va gin vao vector pRTRA7/3 nhd phan tng ligation dudi xuc
tac cua enzyme T4 ligase tao ciu trac vector tai t6 hop
pRTRA7/3_GMCHI1A mang ciu tric CaMV35S_GmCHI1A-cmyc-polyA.
Nhan dong trong E.coli DH5a va kiém tra bang colony-PCR (Hinh 3.11).

M(-)(+) 1 2.3

3,3kb =

0,9kb =

Hinh 3.10. Hinh anh dién di kiém tra
san phdm cit mo vong pRTRA7/3 va
cit pBT-GmCHI1A bing cap enzyme
Ncol/Notl. M: Thang DNA 1 kb; 1:
Vector pRTRA7/3 khong cit bang
enzyme Notl va Ncol; 2: San pham
cit vector pRTRA7/3 biang enzyme
Ncol va Notl; 3: vector tai td hop
pBT-GMCHI1A khong cit bang
enzyme Notl va Ncol; 4: San pham
cét vector tai t6 hop pBT-GmCHI1A
bang enzyme Ncol va Notl

PR ~0,67 kb

Hinh 3.11. Hinh anh di¢n di kiém tra
san phiam colony-PCR nhan ban gen
GMCHI1A tir cac dong khuan lac. M:
Thang DNA 1 kb; (-): Colony-PCR
tir khuan lac E.coli khong duoc bién
nap pRTRA7/3_GMCHI1A; (+): PCR
nhdn gen GmCHI1A tuo vector
pBT_GMCHI1A; 1-3: Colony-PCR tur
cic dong khuan lac duoc bién nap
PRTRA7/3_GMCHI1A

3.2.2. Tao vector chuyén gen pCB301_GmCHI1A
Thyc hién phan Gng cit vector pRTRA7/3_GmCHI1A bang Hindlll

thu nhan dugc céu trac 35S GMCHI1A cmyc_KDEL_polyA (1,5 kb) va
doan DNA c¢6 kich thudc 2,4 kb (Hinh 3.12). M& vong vector chuyén gen
pCB301 bang HindIIl nhan dugc hai phan doan DNA 5,502 kb (Hinh
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3.13). Gan céu trac 355_GmCHI1A _cmyc_KDEL vao vector pCB301 tao
vector chuyén gen pCB301_GmCHI1A (Hinh 3.14).

Bién nap pCB301_GmCHI1A va nhan dong trong E.coli DH5a va
chon dong khuén lac bang colony-PCR. Plasmid pCB301_GmCHI1A dugc
tach chiét tir cac dong dwong tinh véi PCR.

«55kb

Hinh 3.12. Hinh anh dién di kiém tra san  Hinh 3.13. Hinh anh dién di kiém
pham cat plasmid pRTRA7/3_GMCHIIA tra san pham cit plasmid pCB301.
bang Hindlll. M: thang DNA 1kb; Lan M: thang DNA 1kb; Lan dién di sé
dién di s6 1: plasmid 1:plasmid khong cat boi Hindlll;
PRTRA7/3_ GMCHI1A duoc cit boi  Lan dién di s6 2: San phim DNA

Hindlll; Lan dién di s6 2: plasmid  gich mé vong tir vector pCB301
pRTRA7/3_GmCHI1A khong cit;

677 bp
Hindill r* - Not !
¥
npttl ITor-— CaMV358 |'G'”‘-‘"’“] cmye | koeL | poiya |_I onv >_
722bp «——
Neo | Sac |

Hinh 3.14. So d cau tric vector chuyén gen pCB301_GmCHI1A. nptll: gen
khang kanamycin, CaMV35S: promoter 35S; GmCHI1A: gen Glycine max
chalcone isomerase 1A (GmCHI1A) phan lap tir cady dau tuwong; cmyc: trinh tu
nucleotide ma hoa peptid c-myc; KDEL: trinh tg nucleotde ma hda peptide
KDEL

323. Tao A. tumefaciens CV58 chira vector chuyén gen

pCB301_GMCHI1A

Plassmid pCB301_GmCHIIA tach chiét tir cac dong vi khuan E.coli
duong tinh véi colony-PCR dugc tinh sach, sau do bién nap vao
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A.tumefaciens CV58. Nudi trong 48 gid ¢ nhiét do 28°C va khi cac khuin
lac xudt hién trén mat thach thi tién hanh kiém tra bé“mg colony-PCR cap
mdi dic hiéu CHI-Ncol-F/ CHI-Notl-R dé chon dong khuén lac mang
vector chuyén gen GmMCHI1A (Hinh 3.16).

~ 0,67 kb

Hinh 3.16. Hinh anh dién di kiém tra san phdm colony-PCR bang cip mdi dic
hiéu CHI-Ncol-F/ CHI-Notl-R tir cac dong khuén lac A.tumefaciens CV58. M:
thang DNA 1kb; (-): Pdi chimng 4m-dong A.tumefaciens khong duoc bién nap
pCB301_GMCHI1A; 1-9: chin dong khudn lac A.tumefaciens CV58 chira
vector pCB301_GmCHI1A

3.2.4. Phan tich hoat dong ciia vector chuyén gen pCB301_GmCHI1A
trén cay thudc 14

Tién hanh bién nap cu trac mang gen chuyén GmCHI1A thong qua
lay nhiém boi A.tumefaciens vao mé 14 thudc 1a (Hinh 3.17). Két qua thi
nghiém bién nap ldp lai 3 1an dugc trinh bay & bang 3.5. Bang 3.5 cho thay,
sau ba lan bién nap & 16 thi nghiém thu duoc 83 miu tao cum chdi va qua
chon loc bang khang sinh c6 206 chdi séng sot. O méi truong tao 1é ¢6 163
chdi ra r& va chon loc duoc 98 cay dé chuyén ra trdng trong bau dat. Két
qua cudi ciing tao dugc 30 ciy séng sot trong diu kién nha ludi.

Hinh 3.17. Hinh anh bién nap
va tai sinh cdy thudc 14 chuyén
gen GmCHI1A. A: cac manh la
thude 14 trong dich khuan va lay
nhiém; B: Dong nudi cdy trén
moi truong CCM; C: Tai sinh
da choi trong moéi trudng chon
loc chira kanamicin; D: Kéo dai
chdi; E: Ra r& trén moi truong
RM; F: Cay thudc 14 chuyén gen
trong trén gia thé.
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Thu 14 non cua 30 cay thudc 1a chuyén gen, tach chiét DNA tong s6 va thuc
hién phan tich sy c¢6 mit cua gen chuyén GmCHI1A bang PCR v&i cap moi
CHI-Ncol-F/ CHI-Notl-R, két qua cho thidy band DNA co kich thudc
khoang 0,67 kb xuat hién ¢ 22 lan dién di, d6 1a cac cdy s6 4, 5, 6, 7, 8, 9,
11,12, 13, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 27, 28, 29 va céc cdy sb 1,
2,3, 10, 14, 15, 26, 30 khong c6 band DNA.

Chon ngau nhién 7 cdy thudc 14 TO duong tinh véi phan ting PCR,
sinh truéng phat trién binh thuong dé phan tich Southern blot va két qua
xudt hién 5/7 cdy thudc 14 chuyén gen TO va cdy TO1, T02, T04, T05, T06
xudt hién bang DNA. Nhu vy gen chuyén GmCHI1A di hop nhit vao hé
gen cay thudc 14 chuyén gen.

RNA tong s tach chiét tir 14 non ciia 5 cdy thudc 14 chuyén gen
(TO1, T02, TO4, TOS, T06) duong tinh véi lai Southern, sinh truéng, phat
trién binh thuong & thé hé TO dugc sir dung tao cDNA va thuc hién phan
tmg PCR v&i cip mdi CHI-Ncol-F/ CHI-Notl-R. Két qua nhan ban gen
chuyén GmCHI1A (cDNA) tir mRNA cua 5 cdy thudc 14 chuyén gen cho
thdy ca 5 lan dién di déu c6 bang DNA véi kich thudc khoang 0,67 kb
(Hinh 3.19A). Két qua nay di minh chiig gen chuyén GmCHI1A biéu hién
phién ma téng hgp mRNA.

M (#) () 1 2 3 4 5

95kDa =
72kDa =

~0,67 kb

26kDa = €25,67kDa

A B

Hinh 3.19. A- Hinh anh dién di kiém tra sin phim RT-PCR nhan gen
GMCHI1A (cDNA) tir mRNA ctia 5 cdy thubc 14 chuyén gen & thé hé TO. M:
thang DNA 1kb; (+): Plasmid pBT_GmCHI1A (d6i ching dwong); (-) Cay
khong chuyén gen (WT-ddi ching 4m); 1-5: Cac cay thube 14 chuyén gen & TO.

B- Két qua phan tich Western blot cac cdy thudc 14 chuyén gen thé hé TO. (+):
Protein HA gin c-myc; WT: Protein thu tir ciy khong chuyén gen; 1, 2, 3, 4, 5
mau protein thu cac cay thudc 14 chuyén gen dwong tinh vdi lai southern blot
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Tuy nhién, & hinh 3.19B, két qua phan tich Western blot thu duoc 4/5 cay
TO xuét hién bang protein tmg véi kich thuéc khoang 25,67 kDa. Nhu vdy
gen chuyén GmCHI1A di dich m3 tong hop protein tai t6 hop rCHIIA & 4
cay thude 1a TO (TO1, T04, TOS, TO6).

Céc két qua phan tich trén cay thudc 14 ¢6 thé rat ra nhan xét ring
vector chuyén gen pCB301_GMCHI1A hoat dong tbt trong cdy thubc la
chuyén gen va co thé sir dung dé chuyén vao ciy dau tuong va cac cay
trong khac.

3.3. PHAN TICH BIEU HIEN GEN GmCHIIA TREN CAY PAU
TUONG CHUYEN GEN

3.3.1. Bién nap céu tric pCB301_GmCHI1A vao diu twong théng qua
A.tumefaciens
Thi nghiém chuyén céu traic pCB301_| GmMCHI1A vio gidng dau tuong
DT2008 qua 3 1dn bién nap véi 390 manh 14 mam (Hinh 3.20). Trong 50
390 miu dugc bién nap di tao dugc 26 ciy chuyén gen mang trdng trén
trén gia thé.
3.3.2. Phan tich sy hién di¢n va sy hop nhit ciia gen chuyén GmCHI1A
trong cdy ddu twong chuyén gen TO

Str dung k¥ thuat PCR dé kiém tra sy c6 mat cia gen chuyén GmCHI1A
trong 26 cay dau twong chuyén gen & thé hé TO. Tir DNA tong s6 tach tir 1a
non cac cdy dau tuong chuyén gen TO va cac cay ddi chimg khong chuyén
gen dugc sir dung cho PCR vdi cip mdi CHI-Ncol-F/ CHI-Sacl-R. Két qua
dién di san pham PCR nhan gen chuyén GmCHI1A cho thay trén ban gel
dién di c6 8 lan chay xuat hién band DNA, d6 1a cac lan s6 1, 3, 4, 5, 21, 22,
24 va 25 véi kich thudc khoang 0,72 kb twong tng véi kich thudce cua gen
chuyén GmCHI1A. Céc cay dau tuong chuyén gen duong tinh voi PCR & thé
hé TO ctia gidng DT2008 dugc ky hiéu lan lugt 1a TO-1; TO-3; T0-4; TO-5;
T0-21; T0-22; T0-24; T0-25. O lan dién di phan tich san phdm PCR tir DNA
clia cac cay ddi chimg khong chuyén gen khong thay xuat hién band DNA.

Céc ciy dau tuong cho két qua duong tinh voi PCR duge kiém tra sy hop
nhat ctia gen chuyén GmCHI1A vao hé gen cdy chuyén gen bang Southern blot.
DNA tong s6 duoc tach chiét tir 14 ciia cac cay déu tuong chuyén gen va ciy dbi
chimg khong chuyén gen, dugc tinh sach va xir Iy bang enzyme gi6i han Sacl dé
thu cac doan nptll_CaMV355 _GmCHI1A cmyc chita gen nptll va gen
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GMCHI1A. Két qua phan tich Southern blot duoc thé hién & hinh 3.23 cho thiy 7
cay TO 1a T0-1, TO-3, T0-4, T0-21, T0-22, TO-24, T0O-25 xuat hién band DNA,
cay T0-5 va cay WT khong cho két qué lai Southern. Hiéu suét chuyén gen dén
thoi diém phan tich Southern blot 1a 7/390= 1,79 %. Sau khi hién mang, trén
mang lai mdi band DNA tuong tmg vdi 1 ban copy. Mau WT biéu hién am tinh,
chiing t6 phan tmg lai dic hiéu, mau do khong lién két véi gen ni sinh.

Hinh 3.20. Két qua tao cdy dau tuong chuyén gen GmCHI1A tir gidng DT2008
bang k¥ thuat 1ay nhidm A. tumefaciens tai t hop qua nach 14 mam hat chin. A:
Hat d4u twong DT2008 sau khi khtr tring bang khi clo; B: La mam dugc gay
t6n thuong thu tir hat ndy mam trén méi truong GM tao nguyén liéu bién nap;
C: L4 mam ton thwong & nach 14 ngam trong dich khuén va l1ay nhidm trong 30
phat; D: Png nudi céy trén CCM ¢ dléu kién tdi trong 5 ngay; E Cam tng tao
da chdi trén SIM, bd sung BAP 2 mg L™ + kanamycin 50 mg. L™ F: Cat bo 1a
mam, chuyen sang moi truong kéo dai chdi SEM trong 2 tuan bo sung GAj
0,5mg L™+ IAA 0,1 mg L™ + kanamycin 50 mg L™); G: Ra r& trén méi trudng
RM, bd sung IBA 0,1 mg L™ trong 20 ngay; H: Ciy chuyén gen trdng trén gia thé
6 ty 1¢ 1 trdu hun : 1 cat vang.

Hinh 3.23. Két qua phan tich Southern
blot cic cdy dau tuong chuyén gen
GMCHI1A véi doan do nptll duge danh
diu bang biotin. (+): vector pCB301-
GmCHI1A; 1-8: cac dong dau tuong
chuyén gen duong tinh véi PCR (1: TO-
1; 2: TO-3; 3: TO-4; 4: T0-5; 5: T0-21;
6: TO-22; 7: T0-24; 8: T0-25); WT: cay
dau twong khong chuyén gen.
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Két qua phan tich Southern blot cho thdy, gen chuyén GmCHI1A da
hop nhit vao hé gen cua cdy dau tuong. Cac dong chuyén gen TO-1, TO-3,
T0-4, TO-21, TO-22, T0-24, T0O-25 cho két qua lai Southern tiép tuc duoc
danh gia sy sinh truong va phat trién, thu hat phuc vu cac thi nghiém phan
tich cac dong cay chuyén gen & thé hé gen T1.

3.3.3. Phan tich biéu hi¢n protein CHI1A tii t6 hgp bang Western blot
va ELISA

Hat cua 7 cay chuyén gen TO (T0-1, TO-3, T0O-4, TO-21, TO-22, TO-24,
T0-25) dugc gieo trong & ting 16 thi nghiém tng v6i 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 twong chuyén gen T1duoc sir dung phan tich sy biéu hién protein
CHIIA tai t6 hop (ky hiéu 1a rCHI1A) bang Western blot va ELISA.

Két qua phan tich Western blot ctia protein & 7 dong dau tuong chuyén
gen va ddi chung khong chuyén gen cho thiy, trong 7 dong dau tuong
chuyén gen GMCHI1A ¢ thé hé T1 c6 4 dong cho két qua Western blot
(Hinh 3.24). Nhu vy, & thoi diém phan tich su biéu hién protein tai t6 hop
rCHI1A hiéu suit chuyén gen dat dén thoi diém phén tich Southern blot 1a

4/390= 1,03 %.

00
WT T4 T4 T2 Ti-24
Céy WT v céc dong dau trong chuyén gen & thé hé T1

(Hgimg)
A g
olhokhbind

Ham luong GMCHITA i t6 hop
oot
St

W HAM IFoNg protein GMCHITA tal td hop (pg/ma)

Hinh 3.24. Két qua phan tich Western blot Hinh 3.25. Két qua phan tich
protein tir cdc cdy du tuong chuyén gen thé ELISA xic dinh ham luong
hé T1 va ciy khong chuyén gen. M: thang protein tai t6 hop rCHIIA cua
protein chuan; (+) ddi ching duong 1a cic dong ddu twong chuyén gen
protein HA gin cmyc; (-) D6i ching 4m 1a  T1-1, T1-4, T1-21, T1-24 va ciy
mau protein thu tir ciy khong chuyén gen; 1- d6i chimg khong chuyén gen
7 (T1-1, T1-3, T1-4, T1-21, T1-22, T1-24, (WT)

T1-25): protein thu cac cay dau tuong chuyén

gen duong tinh véi lai Southern blot

Hinh 3.25 cho thiy, ham lugng protein tai to hop rCHI1A cia 4 dong
dau tuong chuyén gen T1-1, T1-4, T1-21 va T1-24 dao dong tir 2,37-3,59
ug/mg. Dong T1-1 ¢6 ham lugng protein tai t6 hop rCHIIA cao nhat (3,59
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ng/g), tiép dén 1a dong T1-4 (3,51 pg/g) va dong T1-21(2,68 pg/g) va thap
nhét 1a dong T1-24 (2,37 ug/g) (Hinh 3.25).

Nhu vy c6 thé nhén xét ring gen chuyén GmCHI1A dugc di truyén qua
sinh san hitu tinh tir thé hé TO sang T1 va da hoat dong phién ma va dich ma
téng hop protein & cac cdy dau trong chuyén gen ¢ thé hé T1.

3.3.4. Phan tich ham lwong daidzein va genistein ciia cac dong dau
twong chuyén gen

Mam hat ctia 4 dong chuyén gen & thé hé T2 (T2-1, T2-4, T2-21, T2-
24) duogc st dung phan tich ham lrong daidzein va genistein (Bang 3.8).
Bang 3.8. Su thay d6i ham luong daidzein va genistein & giai doan hat nay
mam cua cac dong dau twrong chuyén gen so véi cac cdy khong chuyén gen

Cay Ham lugng daidzein va genistein
WT va
céc Daidzein Tang so Genistein Tang so | Tong daidzein
dong (ng/gkhdi | v6i WT (ng/g khéi v6i WT | va genistein
chuyén luong kho) (%) luong kho) (%) (ng/g khéi
gen luong kho)
WT 253,05 +3,60 100,00 113,117 +1,78 100,00 366,16

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

T2-4 | 457,07 18,14 | 180,62 | 467,66°+17,97 | 413,46 870,53

T2-21 447,92 +14,87 | 177,01 | 499,72°P+15,95 | 441,80 947,64

T2-24 | 42122 £891 | 16646 | 373,00 £9.82 | 329,77 750,99

Két qua phan tich cho thdy, so v6i dau trong khong chuyén gen (WT),
ham luong daidzein va genistein trong mam hat cta cic dong dau twong
chuyén gen T2-1, T2-4, T2-21, T2-24 déu cao hon va ham lugng daidzein
clia cac dong chuyén gen ting tir 139,17 % dén 186,86 %; ham lugng
genistein ting tir 329,80 % dén 463,93 %. Su khac biét v& ham lugng
isoflavone giita cac dong chuyén gen va cdy WR dugc phan tich theo kiém
dinh Duncan véi p < 0,05.

3.4. THAO LUAN KET QUA NGHIEN CUU

O thuc vat bac cao, CHI la mot enzyme quan trong xuc tac cho cac
phan mg trong con duong phenylpropanoid dé tao ra cac san pham
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isoflavonoid, flavonoid, anthocyanin (Oliver et al., 2005). Gen GmCHI1A
cua cdy dau tuong ma hoa protein enzyme CHI1A dugc chiing t6i phan 1ap
tir cac giéng dau twong Viét Nam di dugc dang ky trén GenBank, voi cac
mi s6 LT594994.1, LT594995.1, LT594993.1, LT594996.1. Poan ma hoa
cua gen GMCHI1A c6 657 nucleotide, ma hoa cho 218 amino acid phan lap
dugc tir bdn gibng dau twong DT26, DT51, DT84, DT2008 phu hop voi
cac cong bd cua Ralston va cs (2005), Chiu va cs (2001), Chung va Nam
(2007), Dastmalchi and Dhaubhadel (2019).

Theo hudng nghién ctru biéu hién gen CHI ctia loai nay ¢ loai khac da
dugc ghi nhan & cac két qua biéu hién SmCHI tir loai S. medusa, hoa miu
don & cay thudc 14; biéu hién gen CHI cua cay Da yén thao & ca chua, két
qua d tao duoc cac cdy chuyén gen c6 ham luong flavonoid ting 1én nhiéu
14n so v6i cdy khong chuyén gen.

Ralston et al. (2005) da phan tich biéu hién ca GmCHI type I va type
II & nAm men (Saccharomyces cerevisiae) di c6 nhan xét 1a cac enzyme
CHI loai II cung ton tai voi mot isoflavone synthase va cac chét chalcone
khac dugc thém vao mdi truong nudi cdy di dugc chuyén ddi thanh
isoflavanone va isoflavone. Trong nghién ctru ciia Vi Thi Nhu Trang va cs
da phan tich biéu hién gen GmCHI type II ctia d4u twong & cay Tho nhan
sam (Talinum paniculatum) va két qua nhan dugc cac dong chuyén gen c6
ham lugng flavonoid tong sé ting 1én tir 4,8 -7,4 1an so véi cay khong
chuyén gen (Vu et al., 2018). Nhiéu loai cay dugc liéu quy khong ton tai
enzyme CHI type II, va khong ton tai nhanh tong hop isoflavone trong con
duong phenylpropanoid, do vay két qua nghién ctru cua ching t6i 1a co s
cho viéc bd sung enzyme CHI type II tir cAy ho dau vao céac cdy dugc liéu
bang k¥ thuat chuyén gen dé thu nhan isoflavone.

Theo hudng tiép can tang thu nhan isoflavone trong mam hat dau
tuong, trong nghién ctru nay ching t6i di biéu hién thanh cong gen
GMCHI1A & cdy dau twong voi sy diéu khién cua promoter CAMV35S.
Céc dong dau twong chuyén gen & thé hé T1 (T1-1, T1-4, T1-21 va T1-24)
¢6 ham lugng protein tai to hop rCHIIA tir 2,37-3,59 pg/mg. Két qua da
tao duoc bdn dong chuyén gen T2 (T2-1, T2-4, T2-21, T2-24) va mam dau
twong T2 duoc phéan tich ham lugng daidzein va genistein. Két qua phan
tich béng HPLC cho théy, Su biéu hién manh cua gen GMCHI1A da lam


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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tang ham luong enzyme GmCHIIA va mam cac dong dau tuong chuyén
gen T2 c6 ham luong daidzein ting tir 166,46% dén 187,23%, genistein
tang tir 329,80%-463,93% so voi ciy khong chuyén gen. Pang chi y cac
dong chuyén gen c6 ham lugng genistein cao va ting so voi ddi ching
khong chuyén gen tu 3,3- 4,64 lan. Nhu vay co thé noi, sy biéu hién manh
gen GMCHI1A ¢ dau tuong lam tang hoat d§ cua enzyme CHI va tang sy
tich lily liquiritigenin va naringenin. Cung voi sy tham gia enzyme IFS lam
tang ham luong isoflavone va cac flavonoids khac trong ciy chuyén gen.

Trong nghién ctru clia chung t6i, ddu hidu dang chi ¥ 1a mam ciia cac
dong chuyén gen c6 ham luong genistein ting so v6i mim khong chuyén
gen va cao hon ham lugng daidzein. Isoflavone 14 san pham tu nhién quan
trong co thé sir dung cham soc va bao vé stc khoe con ngudi (Jiang et al.,
2015). Genistein c¢6 trong dau twong la dugc chit quy hiém co kha
ning chdng oxy hoa, san sinh ra lugng collagen dang ké va phong ngira ung
thu vii & phu nit, ung thu tuyén tién liét & nam giéi va mot sé bénh ung thu
khac nhu ung thu két trang, ung thu phdi, ung thu da va ung thu mau (Perabo
et al., 2008). Vi vay, viéc tao ra dong dau tuong cd ham lugng genistein cao
¢6 y nghia thuc tién trong cong tac chiam soc sire khoe cong dong.

Lan dau tién gen GMCHI1A dugc bién nap va biéu hién thanh cong &
cay dau tuong. Sy biéu hién manh cia gen GMCHILA di lam ting ham
luong enzyme CHI1A va mam cac dong dau twong chuyén gen T2 c¢6 ham
luong daidzein va genistein tang cao hon d6i chimg khéng chuyén gen.

KET LUAN VA PE NGHI

1. Két luan

1.1. Ham luong daidzein, genistein trong mam hat cua nam gidng déu
tuong BDT26, DT51, DT90, DT84 va DT2008 da duoc khao sat. Trong do,
gidng dau twong PT26 c¢6 ham luong daidzein, genistein cao nhat (64,27
mg/100g mam), va ham luong thip nhit & gidng DT2008. Ving mi hoa
cua gen GMCHI1A phéan 1dp tr mRNA cua cay dau tuwong co kich thudc
657 nucleotide, ma hoa 218 amino acid.

1.2. Vector chuyén gen pCB301_GmCHIIA chira gen GmCHIIA va
promoter CaMV35S duoc thiét ké va bién nap thanh cong vao cay thude I4.
Gen chuyén GMCHI1A duogc xac nhan di hop nhat vao hé gen cdy thude 14
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thong qua phan tich Southern blot, dd biéu hién tao protein tai to hop
rGmCHIIA & céc cdy thude 1a chuyén gen.

1.3. Gen chuyén GMCHI1A duoc bién nap thanh cong vao giéng dau twong
DT2008 bang k¥ thuat ldy nhiém A.tumefaciens tai t& hop qua nach 14
mam, di tao dwoc 26 cdy dau twong chuyén gen TO. Trong s6 d6, gen
chuyén da hop nhat vao hé gen dau twong DT2008 va 4 cay dau tuong
chuyén gen T1 nhan duoc tir TO dd biéu hién san pham protein tai t hop,
hiéu suét chuyén gen dat 1,03%.

Sy biéu hién ctia gen chuyén GmCHI1A da lam ting ham lugng
enzyme CHI1A ¢ mam va lam tang ham lugng daidzein tir 166,46% dén
187,23%, genistein tir 329,80%-463,93% so v4i cdy khong chuyén gen.
Bén dong dau twong chuyén gen T2-1, T2-4, T2-21, T2-24 1a nhiing vt liéu
dé tiép tuc chon lgc va danh gia & cac thé hé sau.

2. Dé nghi

2.1. Trinh ty nucleotide va trinh ty amino acid cua gen GmCHI1A giita cac
gidng dau tuong nghién ctru da phét hién ra nhimng sai khac. Pic biét 1a ¢
gidng dau twong PT26 c6 ham luong isoflavone kha cao. Do khong nam
trong pham vi nghién clru ctia ludn an nén chua xac dinh dugc nhiing sai
khac nay c6 lién quan gi dén ham luong isoflavone hay khong. Vi vay, can
tiép tuc nghién ciru dé 1am sang to thém mdi lién quan c6 thé cé giita cac
sai khéc trong trinh tu cia gen nay & gidng PT26 v6i ham lugng isoflavone
cao ma no da tao ra.

2.2. Cac dong cay dau turong chuyén gen T2-1, T2-4, T2-21, T2-24 ¢6 thé s
dung 1am vat liéu phuc vu chon giéng dau tuong, cho nén can duoc tiép tuc
phéan tich & cac thé hé tiép theo dé chon tao duge dong dau tuong c6 ham
luong isoflavone cao va 6n dinh.

2.3. Két qua cua luan 4n da chimg minh duoc su ting cudng biéu hién gen
mi hod enzyme chia kho4 trong con dudng sinh tong hop isoflavone ciia
dau tuong da lam tang ham lugng isoflavone trong mam hat dau tuong
chuyén gen. Day 1a co s¢ khoa hoc dé c¢é thé ap dung vao cac gidng cay ho
dau va cac loai thyc vat khac trong dinh hudng nang cao ham lugng
isoflavone dé nghién ctru cac thuc pham chirc ning phuc vu cong tac chim
soc strc khoé cong dong.



