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MO DAU

1. Patvan dé

Hién nay, loai ngudi trén thé gi6i dang phai ddi mat voi rat nhidu can
bénh nguy hiém: ung thu, AIDS, tiéu dudng, thoai hoa khép, viém gan B, C.
Ung thu 1a can bénh gy tr vong hang dau trén toan thé gidi. Theo t6 chic Y
t¢ Thé gioi (WHO) ti 1& ngudi mac ung thu nam 2012 1a 14 triéu nguoi, dén
nam 2015 da c6 hon 90 triéu ngudi mic ung thu va hang nim c6 hon 8 triéu
nguoi chét vi ung thu [23]. Bénh ung thu dang gia ting & tré em. Tai My, nim
2016 c6 hon 10 nghin tré mic ung thu tir so sinh dén 14 tudi va c6 khoang hon
mdt nghin tré s& chét vi can bénh nay [25]. Vi vy, viéc tim kiém va phat trién

thudc chita céc bénh ung thu Ia van dé cp bach hién nay.

Cay dua can (Catharanthus roseus (L.) G. Don) la mot trong nhitng loai
cay dugc liéu quy. Cay dira can c6 kha ning san xuét cac indole alkaloid c6
dugc tinh quan trong va mg dung trong san xuét cac loai thudc chdng ung
thu, dic biét 1a ung thu mau. Ngoai ra, ciy dira can con duoc chi dan trong
diéu tri bénh bach cau lympho cép va mot sd bénh ung thu khac. Trong dan
gian, dua can dugc st dung tri cao huyét ap, bénh tiéu duong, diéu hoa kinh
nguyét, chita tiéu hoa kém va chita i, loi tiéu khd manh, chita bénh di tiéu do

va it, tdy giun, chita s6tcao [3].

Trong tat ca cac alkaloid thuc vét, terpenoid indole alkaloid (TIA) la mot
nhdém quan trong chira hon 3000 loai hop chét ¢6 céu trac da dang va dugce tim
thdy & 8 ho thuc vat [60]. Trong do, c4c lodi cay c6 ngudn gdc tir ho mi tién
(Loganiaceae), ho tric dao (Apocynaceae) va ho ca phé (Rubiaceae) chira ham
lwong alkaloid cao [40]. Dura can c6 chira 2 loai alkaloid la vinblastine va
vincristine duge st dung rong i trong diéu tri bénh ung thu [72]. Vinblastine

va vincristine 1a nhimg chat c ché manh sy phan chia t& bao va do vy ngin
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can sy ting s6 luong té bao. Ngoai ra, mot sé TIA khac nhu ajmalicine va
serpentine duoc st dung dé diéu tri rdi loan tudn hoan [72]. Qu4 trinh chuyén
hoa tong hop céc TIA & cdy dira can 13 mot qua trinh phic tap, trai qua nhiéu
phan tmg vai su tham gia ctia nhidu enzyme, cac chit diéu hoa va cac chét van

chuyén [80].

Ham luong vinblastine va vincristine trong cdy dira can hoang dai rat
thap [47]. Vi vay, dinh huéng nghién ctru nham tang ham luong alkaloid & cay
dira can dugc quan tdm vai viee st dung ki thuat hién dai, trong d6 xac dinh
va ting cuong biéu hién enzyme chia khoa 1a khau nghién ctru rat quan trong.
Deacetylvindoline-4-O-acetyltransferase (DAT) la mot enzyme chia khoa
trong chudi chuyén hoa tong hop alkaloid ¢ cdy dira can. Biéu hién manh gen
ma hda enzyme DAT s& lam ting cac san phim chuyén héa thtr cdp va ham
luong vinblastine va vincristine trong dira can dugc nang cao.

Xuat phat tir nhitng 1y do trén ching t6i da thuc hién dé tai: “Tach
dong va biéu hién gen ma hdéa enzyme deacetylvindoline-4-O-
acetyltransferase (DAT) tham gia tong hop alkaloid tir cdy dira can
(Catharanthusroseus (L.) G. Don)”.

2. Muc tiéu dé tai

Phén lap va tach dong dugc gen DAT tir cdy dira can thu thap tai Thai Nguyén.
Thiét ké dugc vector chuyén gen mang gen DAT va biéu hién thanh cong
enzyme tai to hop DAT trén cay thudc 1&.

3. N¢idung nghién ciru

Néi dung 1: Thu thap cac mau dura can tai Thai Nguyén, phan lap cDNA DAT

ttr giong dura can hoa hong tim va giong dura can hoa trang.
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- Thu thap mau dura can hoa hong tim va hoa trang tai mot s6 dia phuong Thai

Nguyén;

- Nghién cuiu thong tin vé gen DAT , thiét ké ciip mdinhan gen DAT. Tach chiét
RNA tong sb, tao cDNA va khuéch dai cDNA DAT tur hai mau dua can hoa

hdng timva hoatrang;

- Nghién cuu dong hoa cDNA DAT va xac dinh trinh ty gen DAT. So sanh
trinh ty cDNA DAT gitra giéng dura can hoa hong tim va hoa trang.

Ngi dung 2: Thiét ké vector chuyén gen mang gen CrDAT phan Iap tu cay dua

can.

- Tao céu tric vector chira promoter biéu hién trén la, than, ré thuc vat, gen

CrDAT va mot s6 cau tric khac.

- Tao vi khuan Agrobacterium mang vector tai to hop chita céu trac gen
CrDAT

Ngi dung 3: Nghién ciru biéu hién protein tai t6 hop rDAT trén cay thubc la

- Lay nhiém Agrobacterium mang vector tai to hop chira cau triic gen CrDAT vao
mo thuoc I4;

- T4i sinh cay thudc la chuyén gen;

- Phan tich cac dong cay thudc la chuyén gen bang PCR, lai Western blot.
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Chuwong 1. TONG QUAN TAI LIEU

1.1. ALKALOID O CAY DUA CAN
1.1.1. Vaitro cua alkaloid thuc vat

Alkaloid 14 nhitng hop chat hiru co c6 chira nito, da s6 c6 nhan dj vong,
c6 phan mg kiém, thuong gip & thuc vat va ddi khi co trong dong vat, co
dugc tinh manh. Ngoai carbon, hydro va nito, alkaloid ciing c6 thé chira oxy,
lru huynh va cac yéu té khac nhu clo, brom, va phospho [79]. Alkaloid dugc
san xuat boi mot lugng 16n céc sinh vat bao gém vi khuan, nim, thuc vat va
dong vat. Trong finh vuc y hoc, alkaloid cung cdp nhiéu loai thudc c6 gia tri
chita bénh cao va dic biét bao gdbm ca thudc chong st rét (quinine), chira tri
bénh hen suyén (ephedrine), chdng ung thu (homoharringtonine), thudc an
than (galantamine) [31], gian mach (vincamine), chong loan nhip (quinidine),
giam dau (morphine), khang khuan (chelerythrine) [19],[20], chita bénh
Alzemimer [55] va thudc chita huyét 4p (piperine) [54].

Ranh gi6i giita alkaloid va cac hop chét ty nhién co chira nito khac
khong rd rang. Cac hop chéat nhu amino acid, protein, nucleic acid, amin va
cac loai thubc khang sinh thuong khong duoc goi la alkaloid. Céac hop chit tu
nhién ¢6 chira nito ¢ vi tri exocyclic (mescaline, serotonin, dopamine ...) duogc

phan loai 13 hop chét amin, khong goi 14 alkaloid [53].

Céac nghién ctru vé alkaloid bat dau vao thé ky XIX. Nam 1804 - 1805,
& Phap va Ptic da phan lap duoc morphin va diéu ché duge dang mudi, ddng
thoi chimng minh duge morphin 13 hoat chat chinh cua cdy thudc phién cé tac
dung sinh Iy rd rét. Nam 1980, tr vé cay canhkina (thudc ho ca phé) nguoi ta

da chiét va két tinh duoc mot chét dat tén 1a “cinchonino”. Sau d6 hai nha hoa



hoc Phap di xac dinh cinchonino 1a hdn hgp cua hai alkaloid 1a quinin va
cinchonin. Nam 1918, nguoi ta dd phat hién ra alkaloid cta ho mi tién 1
strycnin va bruxin va ciing la nam phat hién cafein trong ché, ca phé, sau do la
nicotin trong thudc 1a, atropin trong ca ddc dugc, theobromin trong cacao,
codein trong thudc phién, cocain trong 14 coca. Giita nim 1973, nguoi ta da
xac dinh duoc 4959 loai alkaloid khac nhau, trong d6 c6 3293 chat d3 xac dinh
duoc cong thire hoa hoc. Hién nay, sb loai alkaloid d3 dua vao tmg dung trong

y hoc ngay mot tang [45].

So vé1 cac thanh phﬁn khac cua cac hop chit ty nhién, alkaloid duoc
dic trung boi su da dang vé cdu trac va khong c6 su phan loai thong nhat.
Phuong phap phan loai alkaloid dau tién trong lich sir dua vao ngudn goc tu
nhién 1a pho bién. Viéc phan loai khong dua vao cau trac héa hoc cua
alkaloid, cho nén phuong phép trén duoc coi 1 16i thoi [79]. Céc alkaloid
thong thuong duoc phan loai theo dac trung phan tor chung cua ching, dua
theo kiéu trao d6i chit duoc str dung dé tao ra phan tir. Khi con it thong tin vé
qua trinh sinh tong hop alkaloid, cac loai alkaloid dugc gop lai thanh nhom
theo tén ctia cac hop chat di biét, hay goi tén dua theo nhém dong vat, thuc
vat ma tir d6 ngudi ta chiét xudt ra cac alkaloid. Vi du cac alkaloid chiét tir cay
dtra can vinca thi dugc goi chung la cac vinca alkaloid. Khi cé thdng tin va
hiéu biét nhiéu hon vé mot alkaloid cu thé, viéc gdp nhom thudng lay theo tén
goi Cua amin quan trong vé mit sinh hoc va ndi bat nhit trong qua trinh tong
hop.

Trong gi6i thuc vat bac cao, ngudi ta da xac dinh duge mot s6 cay duoc
liéu chira alkaloid nhu: cdy ba chac, bach bg, binh voi, ca doc dugc, ca phé,
canhkina, cau, 14 ngdn, che, co nho ndi, dira can, dai, hoang lién, hoang lién

gai, ho tiéu, kho sam, Kim tién thao, ma hoang, mdc hoa trang, moc
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huong, 6t, 6 dau phu tir, sen, tdo nhan, thudc 14, thudc phién, toi doc, trinh nit
hoang cung, voi. Piém chung cua céc loai cay duoc liéu nay 1a alkaloid c6
ham luong rat thap va kho tach chiét, nhung lai c6 gia tri rat 1on dbi voi y hoc
va nganh duoc pham [52]. Trong co thé thuc vat, alkaloid 1a nhimg chat
chuyén hoa thir cép, 1a san pham cudi clng trong qua trinh chuyén hoa & thuc
vat. Mot sb céc alkaloid thyc vat ¢o vai trd bao vé nhu aporphine cua cay
tulip, boi kha ning khang lai ndm ky sinh. Mot s6 alkaloid khac ¢6 kha ning
ngin ngira con trung va dong vat gy hai, so it c6 thé dong vai trd 1a cac chat
diéu hoa su sinh truong va qué trinh chuyén héa cta thuc vat, twong tu nhu
hormone thuc vat [11]. Ddi v6i con nguoi, nhiéu alkaloid thuc vét co hoat tinh
sinh hoc manh va dugc st dung trong y hoc. Tu thé ky XIX, nhiéu alkaloid
duoc phat hién dé su dung lam thude va duoc ung dung trong y hoc nhu
morphine, quinine... Mot s& chat qua doc, khong ding trong y hoc (Gelsemin
trong 14 ngdn), nhiéu chét c6 thém tac dong nguy hai dén xa hoi (gdy nghién,
ma tay, a0 giac) [46]. Ngoai ra, mot sb alkaloid con Ia cac chit du trit, co kha
nang cung cap nito hodc cac chat khac. Viéc nghién ciru céac alkaloid cé gia tri
rat 16n gop phan vao viéc tao ra nhiéu loai dugc pham ung dung trong diéu tri

cac bénh.
1.1.2. Alkaloid ¢ cay dira can
1.1.2.1. Caydvra can

Theo D3 Tat Loi (1977), cay dira can (Catharanthus roseus (L.)
G.Don.) hay hai ding, duong giac, bong dira, truong xuan hoa 1a mot loai thuc
vat trong chi Catharanthus thudc ho La bd ma (Apocynaceae) [3]. Dira can 2
cay ban dia va dic hitu ciia Madagascar (Chau Phi). O Viét Nam, dira can 1a
cay hoang dai, phan bd tu nhién, tir tinh Quang Ninh dén Kién Giang doc theo
ving ven bién va tip trung ¢ cac tinh mién Trung nhu Thanh Hoa, Nghé An,



Thira Thién - Hué, Quang Nam, Pa Ning, Binh Pinh va Phu Yén. O nhiing
viing ven bién, dira can moc gan nhu thuan loai trén céac bai cat dudi ring phi
lao, trang cé cay bui thap, c6 kha niang chiu dung diéu kién kho can ciia ving
cat ven bién. Dira can conduoc trong dé lam canh va lam thudc [7].

Dira can 1d ngudn gidu alkaloid thudc chung loai terpenoid indole
alkaloid (T1A) duoc tach chiét tir ba gibng, d6 1a roseus ¢ canh hoa mau hdng
tim, albus c6 cénh hoa mau tring vang va ocellatus cé canh hoa mau tring do.

Trong d6 dira can hoa mau hong tim c6 ham luong vincristine va vinblastine

cao nhat (Hinh 1.1) [49].
Ty r
& |

A B C

B \""’& )

b

Hinh 1.1. Hoa cua ba gidéng Catharanthus roseus. A: Catharanthus roseus var.

roseus; B: Catharanthus roseus var. ocellatus; C: Catharanthus roseus var.
albus [49].

Cay dira can 14 loai cdy than thao song lau nam, cao 40 - 60 cm, phan
nhiéu canh, cdy c6 bo ré phat trién, than gd & phia gbc, mém & phan trén. Moc
thanh bui day. L4 moc d6i, thuén dai, dau 14 hoi nhon, cudng 14 hep nhon, dai
4 - 6 cm, tOong 2 - 3 cm, hai mit nhan, mit trén sim bong, mit dudi nhat. Canh
hoa mau tring hodc canh hoa mau hong tim, c6 mui thom. Hoa moc riéng 1é &
k& 14 gan ngon. Voi nhuy dai bang ong trang, dang sgi mau trang. Pau nhuy
hinh try, mau xanh, dinh c6 2 thuy nhon, phia dudi c6 mang mong mau vang.

Hai dia mat mau vang, hinh tam gidc hep nim xen k& 2 14 noan. Qua gdm 2



dai, dai 2 - 4 cm, rong 2 - 3 cm, moc théng dimg, hoi nga sang hai bén, trén vo
c6 vach doc, dau qua hoi tu, trong qua chtra 12 - 20 hat nhé mau nau nhat,
hinh trimg, trén mat hat c¢6 cac hot ndi thanh duong chay doc. Mua hoa va qua

gan nhu quanh nam [7].
Tac dung dwocly cua cdy dira can

Tu nhiing nam 1950, y hoc da phat hién ra duogc tinh cua dura can.
Nguoi thir nghiém dau tién vé tic dung cua cdy dira can la bac si Clark Noble
& Canada. Ong di phat hién thiy cay dira can khong nhiing cé tac dung ha
duong huyét trong mau ma con ¢4 hoat tinh tri bénh ung thu bach cau ¢ ngudi.
Dura can da dugc dua vao bénh vién thtr nghiém va tré thanh cay duogc liéu
chinh thirc trong y khoa hién dai [45]. Thanh phan vincristine c6 tac dung véi
bénh nhan ung thu nhung chiing lai 1a thanh phan gy hai cho thai nhi, &c ché
hé than kinh.

Két qua phén tich thanh phan alkaloid chiét xut tir cdy dira can cho
thidy, dira can giau vinblastine, vincristine, tetrahydroalstonine, pirinine,
vindoline, catharanthine, ajmalicine.....Trong do6, vincristine va vinblastine
khi diéu ché thanh dang thudc tiém sé& c6 tac dung 16n trong (¢ ché sy phan
bao va sinh trudng cua té bao, cho nén han ché duoc viée hinh thanh bach cau
thira & bénh nhan ung thu mau [45].

O Viét Nam va mot sé nudc chau Phi, chiu My, dira can dugc trong
lam canh va lam thudc thong tiéu, diéu kinh, trj ting huyét 4p, dai thao duong,
sbt rét, kiét Ii, tiéu hoa kém... Bo phan dung lam thudc 1a ré, hodc 14, hodc ca
cdy. Stur dung nguyén bui cay dura can dem phoi kho, chat nhd, sao qua cho

thom trudc khi ndu nude udng. Tuy vao muc dich trj liéu va kinh nghiém dia



phuong, c6 thé dung doc vi dira can hodc phdi hop véi nhitng vi thude khac
[3].

Trong diéu tri ung thu, thuong str dung dang mudi sufat dé ché tao dang
ché phiam tiém truyén tinh mach. Vincristine sulfat dugc sir dung kha rong rai
dé diéu tri ung thu mau, dac bi¢t 1a bénh bach cau lympho cép. Trong khi do,
vinblastine sulfat lai c6 tic dung tot trong diéu tri ung thu biéu mo tinh hoan,
ung thu nhau, ung thu biéu moé da dau va ung thu biéu mé than, u nguyén bao
than kinh, ung thu vi1, ung thu ¢ tir cung,... Mot dic diém cua vinblastine 1a

chua phat hién su dé khang chéo voi cac loai thube chéng ung thu khéc [69].

Bén canh viéc st dung cac alkaloid thién nhién chiét xuét tr dira can,
cac chuyén gia duoc hoc di nghién ctru ban tong hop mot sé alkaloid dé mo
rong pham vi va hiéu qua cua diéu tri ung thu. Vindesine, navelbine Ia nhing
san pham phdi hop nhitng tinh ning ctia ca vinblastine va vincristine ¢6 nhiéu
htra hen trong linh vuc diéu tri u than kinh dém man tinh, u hic sic t6, u
lympho bao, ung thu biéu md truc trang, dai trang, v{, thuc quan [39]. Tuong
tu cac loai thudc khang ung thu khéc, cac ché phém alkaloid ctia dira can ciing
gdy mot s& phan tmg bat loi nhu budn ndn, ndn, nhirc dau, tiéu chay, tao bon,
tic rudt, liét, chan an, viém miéng, rung toc, gidm bach cau, viém than kinh.
Str dung liéu cao va kéo dai co thé gy mu, tir vong. Thudc c6 thé gay doc cho
thai, nén tranh dung cho thai phu va ngudi dang nudi con bang sira me [26].
1.1.2.2. Alkaloid ¢ cdy dira can

Trong cay dtra can c6 khoang 130 loai alkaloid, trong d6 vinblastine va
vincristine [a hai hop chét quan trong nhat [72]. Alkaloid c6 nhéan indol dugc
tim thdy trong tat ca cac bd phan ciia cy, nhiéu nhét trong 14 va ré. Alkaloid

toan ph.:?m c6 & la dira can voi ham lwong 0,37% - 1,15%, than 0,40%, ré chinh
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0,7% - 2,4%, ré phu 0,9% - 3,7%, hoa 0,14% - 0,84%, vo qua 1,14%, hat
0,18%. Trong cac loai alkaloid da duoc chiét tir cay dura can, nguoi ta dac biét
chi ¥ 20 nhom alkaloid c6 hoat tinh chong ung thu bao gdm vincristine va
vinblastine [49].

Cac alkaloid chu yéu trong cdy dira can 1a vinblastine, vincristine
tetranydroalstonine, prinine, vindoline, catharanthine, ajmalicine, vincosid [6].
Tt dira can, ngudi ta con chiét xudt duoc pyrocatechic, sic to flavonoid va
anthocyanine tir than va 14 dira can hoa hong tim. Ngoai ra tir 14 chiét duoc

acid ursoloc, tir r& chiét dugc choline.

Can ¢t vao ciu tao hoa hoc, alkaloid trong cay dura can dugc chia lam
ba nhém chinh: (1) Nhém alkaloid nhan indole gom c6 céc loai nhu perivine,
peviriding, perosine, catharanthine, cavicine, ajmalicin... (2) Nhom alkaloid
nhan indoline: vindoline, ajmaline, lochnericine, lochneridine, lochrovine...
(3) Nhém alkaloid c6 2 vong indole hoac mot vong indole va mot vong
indoline nhu leurosine, leubcosidine... va dac biét 1a cac alkaloid c6 tac dung
chita bénh ung thu nhung c6 ham luong rat thdp nhu vinblastine
(vincaleucoblastine) 0,005— 0,015% trong 14, vincristine (leucocristine) 0,003
— 0,005% trong la [49].

1.2. SINH TONG HQP ALKALOID VA HOAT PONG CUA ENZYME
DAT O CAY DUA CAN

1.2.1. Qué trinh sinh téng hop alkaloid & cay dira can

Trong nhing nim gin ddy, con dudng chuyén hoa tong hop céc
alkaloid ¢ cay dira can duoc nghién ctru kha chi tiét. O mirc do phén tir, con
duong chuyén hoa tong hop terpenoid indole alkaloid (TIA) & cay dira can rat

phuc tap, chiu sy chi phdi ctia nhi€u nhan t6 va voi sy tham gia cua 30 loai
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enzyme va trai qua 35 phan Gng trung gian [22], [72]. Qu4 trinh chuyén hoa
tong hop cac TIA trong cay dira can trai qua 4 con dudng, d6 1a con duong
MEP (methyler-ythritol phosphate), con duong seco-iridoid, con duong
shikmate va con duong vindoline (Hinh 1.2).

Trong con duong MEP trai qua 7 phan mg trung gian véi su tham gia
cia 6 enzyme va tao nén san pham cudi cung 14 geranyl diphosphate (GPP).
GPP 1a tién chat dé tao cac monoterpenoid trong d6 c6 secologanin, sau d6

duoc chuyén vao trong condudng seco - iridoid [15], [28].

Con dudng seco - iridoid 1a con dudng quan trong trong qua trinh tong
hop cac TIA. Chit dau tién [a geranyl diphosphate tir con dudng seco - iridoid
trai qua 9 phan tmg trung gian v4i sy tham gia cua nhiéu enzyme, trong do
enzyme SLS (secologanin synthase) li enzyme xuc tac cho phan tng cudi

cung tao thanh san pham 1 secologanin [14], [42].

Con duong shikimate dan dén sy hinh thanh vong thom amino acid
tryptophan, ngudn cung cap vong indole duy nhat cho sy chuyén hoa cua cay
bao gdm auxin, glucosinolate, phytoalexin, TIAs [9], [32]. Tryptophan dugc
tach cacboxyl dé hinh thanh tryptamin boi hoat dong xdic tic clia enzyme
tryptophan decarboxylase, enzyme nay duoc mé hoa boi gen TDC (tryptophan
decarboxyl) [27], [46].
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[ Con dwo'ng MEP ]
Con du’omg Con dwong
l Seco Iridoid Shlkmate

Geranyldiphosphate
(GPP) Secologanin

Con dwéng Vindoline

Deacetylvindoline

l DAT

Vinblastine

Vincristine

Hinh 1.2. So d6 biéu dién con dudng sinh tong hop cac terpenoid indole
alkaloid (T1A) [53].

—: Phan ung truyc tiépr->  : Qua nhiéu phan tng; Khung mau ¢ |
Con duong chuyén hoa; Cac khung madlllh : San pham chuyén hoa.

Khi biéu hién manh gen TDC véi muc dich 1dm ting tong hop cac TIA
lai khéng thanh céng vi sy biéu hién qué mirc ctia gen TDC phu thudc nhiéu
V3o su co sin cua tryptophan [76], [77]. Secologanin két hop vdi tryptamine
tao nén phan tir strictosidine trong khong bao va dugc xuc tac baoi enzyme
strictosidine synthase [13], [29], [65].
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Ttr strictosidine trai qua nhiéu phan mg trung gian véi sy tham gia cta
nhiéu enzyme tao nén dehydrosecodine. Tir dehydrosecodine mot huéng tao
thanh tabersonine trong con duong vindoline, mdt hudng tao thanh

catharanthine dé két hop véi vindoline tao thanh Iminium.

Tabersonine chuyén héa thanh vindoline can c6 sy tham gia cua anh
sang va anh séang tac dong dén cac giai doan phat trién khac nhau cuta cay [13],
[29], [63]. Hau nhu moi nghién ctru déu tap trung vao con dudng tong hop
vindoline, boi vi vindoline lién quan truc tiép dén sy hinh thanh cac alkaloid,
trong d6 c6 vinblastine va vincristine. Tuy nhién khi qua trinh tich Iy

tabersonine ¢ mirc do cao lai thudng khong tong hop duoc vindoline [18].

Con duong vindoline dugc mi€u ta kha ky, tir tabersonine trai qua 6
phan Gng trung gian véi sy tham gia cia 6 loai enzyme dé tao nén

deacetylvindoline.

Tu tabersonine chuyén thanh 16 - hydroxytabersonine dugc xtc tic boi
enzyme tabersonine -16 - hydroxylase (T16H), sau d6 duoc methyl hoa bang
16-hydroxytabersonine-16-O-methyl transferase (160MT) tao nén 16-
methoxytabersonine [60]. Sau d6 trai qua budc oxi hoa dé bién d6i tir 16-
methoxy tabersonine thanh 16 methoxy -2, 3-dihydrotabersonine bdi enzyme
tabersonine 3-oxygenase (T30). Cac budc tiép theo lién quan dén mot enzyme
N - methyltransferase (NMT) dé tao nén deacetoxy vindoline [37]. Hai phan
tmg cudi cing dugc xlc tic boi hai enzyme 1 deacetoxy vindoline — 4 -
hydroxylase (D4H) tao deacetylvindoline va enzyme deacetylvindoline — 4 —

O - acetyltransferase (DAT) tao nén vindoline.
Vindoline 1& mot tién chat quan trong trong chudi chuyén héa tong
hop nén vinblastine va vincristine. Sau d6 vindoline két hop véi catharanthine

tao nén iminium, tir iminium tao thanh o 3'4’anhydrovinblastine (AVLB) véi
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su x(c tic cua perosidase 1 (Prx1) dé hinh thanh nén vinblastine va sau d6
hinh thanh nén vincristine danh ddu sy hoan thién qua trinh sinh tong hop cac
TIA hitu ich ¢ cay dira can [16], [32].

Ca catharanthine va vindoline déu dugc tong hop & trong than, 1é va la
ctia cay dira can [34]. Khi phén tich alkaloid bang phuong phap sic ky cho
thdy, ham luong vindoline va catharanthine ¢ r& va than cta cdy rat thap,
khoang tir 0,16 dén 1,8% va thap hon so véi ¢ 1a. Diéu ndy cho thay kha ning
tich iy alkaloid & 14 cao hon cac by phan khac cua cay, dac biét cao nhét &
biéu bi 14 cdy dira can. Cac nghién ctu trude day cho rang, sy tich liy
catharanthine phu thudc vao su c6 mit cua cac TIA trén bé mit cua la [54].
Mot phan catharanthine két hop véi vindoline tao san phdm cudi cing
vinblastine va vincristine, mot phan catharanthine cé trén bé mit 1& duogc
hoat dong nhu 16p sap chéng lai sy pha hai cta con tring va nim mdc.
Bang thyc nghiém cic nghién ctru di chi ra rang, phin hoa tan bang
chloroform bé mit ctia 14 dira can chira 100% catharanthine va 3-5%
vindoline so v&i toan bo 14. Sy tich Iy va chiét xuét catharanthine trén bé
mit 14 d3 cho thiy con dudng sinh tong hop catharanthine xay ra & biéu bi
la [54].

Roepke va cs (2010) nghién ctru anh hudng cta catharanthine dén loai
nam Phytopthora nicotianiae cho thay, catharanthine (rc ché su phét trién cuia
nam trong moi truong c6 ndng do 10 pg /ml Pay 1a ndng d6 thap hon rat
nhiéu so véi ndng do trung binh cua catharanthine trong 1a non va I4 gia la 14
g va 23 pg/ml. Cac tac dung chéng con tring xam hai cta catharanthine duoc
thi nghiém bang cach cho céc loai con tring nhu Spodoptera littoralis,
Spodoptera eridania, Helicoverpa armigera, Phaedon cochleariaeand

Bombyx mori an 14 cdy dira can. Két qua cho thdy, 4u tring ctia S. eridania
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khong an la dtra can, trong khi hai loai la Spodoptera va B. mori an la ma
khong bi chét. Nguoc lai, P. cochleariae khong an 14 trong vong 5 ngay va bi
chét d6i. Khi cho au tring B. mori an véi ché d6 an tron la dira can véi 14 dau
tam da cho thay ty 18 tir vong giam khi nghién 14 thanh bot. Mat khac, khi cho
au trung 4n 14 dau tdm tron véi catharanthine tinh khiét thi chiing da bi chét va

ty 16 chét phu thudc vao lidu lwgng catharanthine [54].

Vinblastine hay con goi 1a vincaleucoblastine 1 tinh thé hinh kim két
tinh boi methanol, khong tan trong nudc va ether dau hoa, tan trong alcol,
aceton, ethyl acetat, chloroforme [7]. Vinblastine ¢ kha ning (¢ ché sy hinh
thanh céc cu tric vi dng, dugce st dung trong diéu tri cac t& bao tién ung thur,
khéi u 4c tinh, u sui dang nam, ung thu phéi, ung thu vu, ung thu tinh hoan va

ung thu nhau thal.

Vincristine hay con goi 1 leurocristine 14 tinh thé hinh phién, sau khi
tiém vincristine nhanh chdng phan bd vao cac mo trong co thé va gin véi cac
yéu t6 mau d3 hinh thanh, dic biét 1a hong cdu va tiéu cdu. Vincristine
thuong dugc dung dé diéu tri khoi u &c tinh & tré em & liéu lwong thich hop.
Mit khac ¢ ca ngudi 16n va tré em, vincristine 1d mot phan can thiét trong
licu phap hda hoc dé chita viém bach cau cép tinh, bénh lymphoma
Hodgkin... Vincristine ciing déng vai trd trong liéu phap diéu tri khdi u
Wilms, u nguyén bao than kinh, t& bao ung thu phdi & nguoi 16n.

Vinblastine va vincristine duoc tao thanh tr sy ghép ndi cua
catharanthine (indole) va vindoline (dihydroindole) ¢ trang thai ty do trong
cay. Vincristine ciing cé cau trac twong ty nhu vinblastine, nhung trong cau
tao cua vincristine, trén phan tr nitrogen indole cua vindoline la nhom formyl
(CHO), con ¢ vinblastine 1a nhdm methyl (CHs) [49], [80].
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Hinh 1.3. Cong thic cau tao cua vinblastine va vincristine [80]

Nghién ctru ctia Amirjani (2013) cho thdy, khi gdy han nhe cho ciy dira
can trong méi trudong nudi cdy in vitro da 1dm ting ham hrong vinblastine va
vincristine. Tuy nhién, khi cdy bi han ning c6 thé anh huong dén viée tong

hop vinblastine va vincristine [8].

Hién nay, c6 thé tao ra sy bién doi vinblastine thanh vincristine bang
phuong phap hoéa hoc hay théng qua su chuyén hoa cua vi sinh vat.
Vinblastine va vincristine lién két dic hiéu vai tubulin 1a nhitng protein vi dng
& thoi phan bao va ngan can sy két hop ciia nhiing cau trac hinh ong c6 &
trong nguyén sinh chét ctia nhiéu t bao di dong, ngin can sy phan chia té bao
tir giai doan ky giita ctia nguyén phan, do vy han ché su ting sinh vé s lugng
té bao. Vinblastine c6 tic dung chéng ung thu bdi tic dong chuyén hod
glutamate va aspartate, con vincristine tac dung chdng ung thu do ngin can su
tong hop MRNA va céc protein. O néng do cao vinblastine va vincristine c6
thé diét duoc té bao, con & néng do thép lam ngung phan chia té bao & ky
gitta. Vi thé, ching dugc st dung lam nguyén liéu bao ché thudc didu tri ung

thu [7].
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1.2.2. Hoatdgng cua enzyme DAT va gen DAT

DAT la enzyme chia khoa xuc tac cho phan tmg cudi cting trong chudi
tong hop vindoline tir deacetylvindoline ¢ cdy dira can [63], [50]. Trong
nghién ctru ctia Benoit va cs (1998), su hoat dong ctia enzyme DAT duoc xac
dinh & nhitng co quan khac nhau cua cay dua can. Enzyme DAT hoat dong
cao nhit ¢ 14 non, gidm xudng 76% o 14 gid, & than 14 5%, hoa khoang 11% va
& 1& khong dang ké [10]. Mdi quan hé giita hoat dong ciia enzyme va su tich
lily protein DAT duoc xac dinh bang két qua phan tich Western blot [10].

Pé chimg minh mic 6 hoat dong ctia enzyme DAT va gen CrDAT
turong quan véi sy tich liy cac mRNA ngudi ta d3 tach chiét mRNA tir cac bo
phan khac nhau cta cdy. Str dung cac ky thuat sinh hoc phan tir phan tich
MRNA ctia gen CrDAT & cac bd phan khic nhau cua cdy dira can cho thay
MRNA cua gen CrDAT c¢6 kich thuéc khoang 1,3 kb xuat hién nhiéu nhat o 14
non, 14 trudng thanh va giam dan trong than cay va hoa, nhung lai khong co
trong ré cdy [10]. Khao sat tac dong cuia anh sang dén hoat dong ciia enzyme
DAT cho thdy, khi cly dira can non ¢ trong t6i thi enzyme DAT hoat dong
kém, nhung sau khi diéu chinh anh sang thi hoat dong ctia DAT ting dan theo
thoi gian. Phan tich Western blot cho thdy, khi cay ¢ trong tdi protein DAT ¢6
trong lurong phan tir khoang 50 kDa va khi cay ¢ ngoai sang trong lwong phan
tir cia DAT ting 1én va dat khoang 52 kDa [10],[66]. Anh sang kich thich qua
trinh phién md gen CrDAT va cung vdi cac gen ma hda enzyme tham gia vao
qua trinh sinh tong hop cac alkaloid khac nhu deacetoxy vindoline 4 -
hydroxylase (D4H) va tryptophan decarboxylase (TDC) [54], [74], [75].

Khi nghién ctru gen DAT nguoi ta da xac dinh dugc gen DAT ¢6 ¢ 18
lodi thuc vat (17-30%), sb con lai chua biét hét chirc niang. Trong d6, 13 gen

phan lap tir loai Arabidopsis thaliana, 19 gen phan Iap tir hoa cAm chudng [8].
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Theo St-Pierre va cs (1998), gen CrDAT phan l1ap tir DNA genome cay dira
can c6 kich thudc 1320 bp, mé@ hoa enzyme DAT c6 439 amino acid va DAT
gdm 9 chudi polypeptid tham gia vao budc cudi cling trong qua trinh sinh tong

hop vindoline & cay dura can [63].

Qué trinh phién ma cua gen lién quan dén chic ning cta cac nhén t6
khoi dau phién ma, trong d6 ¢6 mi mé dau. Tuy nhién, sy phién ma con phu
thudc vao nhidu yéu td khac nhu: ving promoter, viing ma hda, cac protein 12
nhéan t6 phién ma ... Cac nghién ctru cling cho thay gen CrDAT chi dugc biéu
hién khi c6 tin hiéu cua anh sang hoac tin hiéu methyl jasmonate [106]. Wang
va cs (2010), da mo ta trinh ty cua 3 doan TGACG lién quan dén con dudng
tin hiéu methyl jasmonate trong ving khéi dong ctia gen CrDAT. Céac phan
tich viing promoter cua gen CrDAT c6 doan motif lién quan dén tin hiéu anh
sang. Ngoai ra, mot sé6 motif khac cé lién quan dén nhan t6 vo sinh va hiru
sinh, hormon sinh trudng nhu gibberellin va auxin [77]. Gen CrDAT biéu hién
manh nhit & biéu bi 14 cdy dira can, nhung & cay Arabidopsis thaliana c6 thém
mot sO cac promoter khac lién quan tdi viéc biéu hién gen CrDAT trong té bao

biéu bi la [77 ].
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Chuong 2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. VAT LIEU NGHIEN CUU
2.1.1. Vatli¢u thuc vat

Hat ctia giong dira can mau hoa hong tim (TN1) va mau hoa tring
(TN2) thu thap tai tinh Thai Nguyén.

Gibng thudc 14 Nicotinana tabacum K326 c6 ngudn gdc tir Vién kinh té
k¥ thuat thudc 14, do Phong té bao Thuc vat, Vién Cong nghé Sinh hoc - Vién
Han 1am Khoa hoc va Congnghé Viét Nam cung cap.

2.1.2. Chiing vi khuan va céc loai vector

Cac ching vi khuan E. Coli (DH5a), ching A. tumefaciens CV58 do
Phong Cong nghé té bao thuc vat, Vién Cong nghé Sinh hoc, Vién Han lam
Khoa hoc va Cong nghé Viét Nam cung cap.

Cac loai vector tdch dong pBT, vector pCB-gusplus, vector pPRTRA7/3,
vector chuyén gen pBI121 (Phu luc 1) do Phong Céng nghé ADN tng dung,
Vién Cong nghé Sinh hoc - Vién Han 1am Khoa hoc va Cong nghé Viét Nam

cung cép.
2.2. HOA CHAT, THIET BI VA PIA PIEM NGHIEN CUU
Héa chit

Hoa chét tinh khiét sir dung trong phan tich sinh hoc phan tir 6 ngudn
gdc tir cac hiang Fermentas, Bio-Neer, Invitrogen, nhu Trizol Reagents, kit
Maxima® First Strand cDNA Synthesis, kit GenJET PCR Purification, kit
Plasmid Extraction, tag-polymerase, buffer PCR, EDTA, Tris, agarose,
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enzyme gidéi han nhu BamHI, Notl, Ncol, Hindlll, T4 ligase, khang sinh
kanamycine, rifamycine, cefotaxime, carbenicillin va mot s6 hoéa chat khac co
nguon goc tir cac hing Fermentas, Invitrogen, Sigma, Amersham va mot s6
hang khéc.

Thang chuan 1 kb cua hing Guangzhou Genshun Biotech Ltd. Khang
thé 1 (anti-cmyc tr chudt), khang thé 2 (anti-mouse-lg, Horseradish
peroxidase) duoc dit tong hop tir hing GE Health UK Limited.

Thiét bi

May PCR System 9700 (Appied Biosystem, My), may dién di
Powerpac 300 (Bio-Rad, My), may soi DNA (Mini-transllumminatior, Bio-
Rad, M§), may chup anh (Amersham Pharmacia Biotech, Thuy Dién), may
Vortex (Mimishaker, IKA, DPtc), may hat chan khong Speed-Vac 110A
(Savant, My), may ly tdm, may xung dién Gen Plulser,... cing mdt s cac
thiét bi khéc phuc vu cho nghién cuu.

2.3. PHUONG PHAP NGHIEN CUU
2.3.1. Cac phwong phap sinh hoc phan tir
2.3.1.1. Nghién ciru thong tin vé gen va thiét ké cip méi nhin gen

Dua trén nhitng thong tin vé trinh tw gen CrDAT cua cdy dira can da
cong bd trén Ngan hang gen qubc té mang ma s6 AF053307 [97] cap mdi dic
hiéu DAT- Ncol/DATR-Notl da dugc thiét ké dé khuéch dai doan ma hoa
enzyme DAT tir cDNA va du kién kich thudc doan cDNA dugc nhan ban 1a
1320 bp. Cap mdi Xbal-DAT-F/cmyc-KDEL-Sacl-R str dung cho PCR dé kiém
tra cdy chuyén gen du kién co kich thudc 13 1383 bp (Bang 2.1).

2.3.1.2. Phan ldp gen
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T&ch chiét RNA tong s6 va tong hop cDNA

RNA tong s6 duoc tach chiét bang Trizol Reagent Kit. cDNA dugc tong

hgp theo quy trinh Maxima® First Strand cDNA Synthesis Kit va dugc tach

chiét theo quy trinh hudng din cta nha san xuét.

Bang 2.1. Cac cip moi sir dung trong nghién ciru

San
pham
Ky hi¢u Trinh tu nucleotide (5°-3°) du
kién
(bp)
DAT-Ncol-F/ | CATGCCATGGATGGAGTCAGGAAAAATATC
1320
DAT-NotI-R TTGCGGCCGCATTAGAAACAAATTGAAGTA
Xbal-DAT-F/ | CGTCTAGAATGGAGTCAGGAAAAATATCGG
cmyc-KDEL- 1383
SaclR CCGAGCTCCTAGAGTTCGTCTTTGGAACC

K§ thuit PCR khuéch dai gen CrDAT

Gen CrDAT duoc khuéch dai bang ki thuat PCR véi cdp moi dic hiéu.
Thanh phan phan tng PCR duoc trinh bay ¢ bang 2.2.

Biang 2.2. Thanh phan phan tng PCR

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

Phan tng dugc thuc hién theo chu ky nhiét: 94° trong 4 phuit, lap lai 30
chu ky, trong mdi chu ky nhiét d6 va thoi gian cua cac giai doan 1a bién tinh &
940C trong 1 phut, gan moi & 58°C trong 1 pht, tong hop ¢ 72°C trong 1 phut
30 gidy); 6n dinh mau va két thuc phan tmg & 72°C trong 7 phut, bao quan &
40C.,
2.3.1.3. Tachdong gen

Ky thuat taich dong gen duoc thuc hién theo Sambrook va Russell
(2001) [90], gdm cac budc tinh sach gen, gin doan DNA vao vector tach dong
pBT, chon cac dong vi khuan mang vector tai t hop bang k¥ thuat colony -
PCR, catkiém tra gen CrDAT trén plasmid tai t6 hop.

Tinh sachgen

Gen CrDAT duoc tinh sach béng bo kit GenJET PCR Purification cua

hang Fermentas theo quy trinh huéng dan cuia nha san xut.
Gan doan CrDAT vao vector tach dong pBT

San pham PCR duoc kiém tra bang dién di trén gel agarose 1%; tinh
sach san phdm PCR theo GenJET PCR Purification Kit va gin vao vector tich
dong pBT dé tao plasmid tai t6 hop mang gen CrDAT véi diéu kién phan tmg
20°C trong 3 giv va thanh phan phan tmg dugc trinh bay ¢ bang 2.3.

Biang 2.3. Thanh phan phan tng gin gen CrDAT vao vector tach dong

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

Bién nap vector tach dong vao té bao kha bién E.coli DH5a

Sau khi tao dugc vector tach dong pBT thi bién nap vao té bao kha bién
E. coli DH5a bang sdc nhiét (42°C trong 1 phut 30 gidy).

Sau khi séc nhiét bo sung 200 - 300 ul LB long dé nudi phuc hoi &
37°C, nudi lic 200 rpm trong 2 giv. Vi khuan mang vector tai to hop dugc cay
chon loc trén moi trudong LB dic bd sung X-gal 30 mg/l, IPTG 100 uM, khang
sinh carbenicillin 50 mg/l. Sau d6 nuoi ¢ 37°C trong 16 gio (Bang 2.4).

Bang 2.4. Thanh phan méi trudng nudi cay vi khuan

Moéi truwong Thanh phén

LB long Bacto pepton 10 g/l +NaCl 10 g/l + Yeast Extract 5 g/l, pH
=7

LB dac LB long + agar 10 g/l

Chon dong vi khuin mang vector tai to hop bing k¥ thuat colony - PCR

Chon loc nhimg khudn lac mau tring c6 kha ning mang plasmid ti t6
hop gen CrDAT, hoa vao 5 ul nude khir ion, dung dung dich nay dé lam DNA
khudn cho phan tng colony - PCR. St dung cdp mdi dic hiéu DAT-
Ncol/DAT-Notl. Thanh phan phan tmg colony - PCR va chu ky nhiét duoc

thye hién nhu phan img PCR co ban d3 duge md ta ¢ phan trén.

Plasmid tai t6 hop duoc thu nhin bang cach tach chiét theo phuong
phap tdch dong phan tr theo Sambrook va Russell (2001) [56].
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Cat kiém tra gen CrDAT trén plasmid tai td hop

St dung enzyme gio1 han BamHI| dé xéac dinh sy c6 mit cta gen CrDAT
v6i thanh phan, diéu kién phan tmg 37°C trong 4 gid va thanh phan phan tmg
duoc trinh bay & bang 2.5. San phiam dugc kiém tra bang ky thuat dién di trén

gel agarose 0,8 %.

Bing 2.5. Thanh phan phan tmg cat DNA bang BamH]

STT Thanh phan Nong do Thé tich (ul)
1 BamHI| Buffer 10X 1,0
2 BamHI 5 u/ul 1,0
3 Plasmid 200ng/ ul 50
4 Nudc khtr ion - 3,0
Tong 10

Trinh ty gen CrDAT dugc xac dinh trén thiét bi giai trinh tu gen tu dong
ABI Prism 3130 - Hoa Ky. Sé liéu dugc xtr Iy bang phan mém Tin sinh hoc,
nhu Blast trong NCBI, BioEdit va DNAStar.

2.3.2. Phuong phap thiét ké vector chuyén gen mang cau tric chia gen
CrDAT

Vector chuyén gen mang gen CrDAT dugc thiét ké theo hai budc co ban
(1) Thiét ké cau tric doc lap mang gen chuyén CrDAT; (2) Gan cau tric chia
gen CrDAT vao vector chuyén gen thuc vat pBII121. So do thiét ké vector
chuyén gen mang ciu tric chira gen CrDAT phan lap tir cdy dira can dugc tom
tit & sodd hinh 2.2.

2.3.2.1. Thiétké cdu triic djc lgp mang gen chuyén CrDAT
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Xu Iy vector tai t6 hop pBT - CrDAT va vector pRTRA 7/3 bang cip
enzyme gidi han Ncol/Notl tao céc dau dinh twong tmg v6i thanh phan va diéu
kién phan ung trinh bay ¢ bang 2.6. Dua vao kich thudc phan doan DNA, lua
chon va tinh sach cac bang dién di theo kit GenJET PCR Purification dé thu
nhan céc thanh phan can cho thiét ké vector gdm gen dich mang gen CrDAT va
vector trung gian pPRTRA7/3.

Ncol Not | Nco I Not |

|

|—{ | CIDAT | 25P, antiABA | | KoEL | poiya
pBT - CrDAT T PRTRA7/3

Hind Il Hind Il Hind Il

CrDAT | | KoEL | polya m npt
pRTRA7/3-CrDAT pBI121

E <3| CrDAT | | KDEL| polyA H LB

pBl1121-CrDAT

Hinh 2.1. So d6 thiét ké vector chuyén gen pBI121-CrDAT

Tién hanh phan ung ghép ndi gen CrDAT véi vector pRTRA 7/3 dd mo
vong sau khi tinh sach, b sung T4 ligase xtc tic cho qua trinh gan n6i nham
tao dugc vector trung gian tai t0 hop pRTRA 7/3 chita cdu triic mang gen
chuyén CrDAT (35S-DAT-cmyc-KDEL). Vector ti to hgp pRTRA 7/3 mang
gen chuyén CrDAT (pRTRA 7/3 — DAT) dugc dua vao té bao vi khuan E.coli
DH50 bang bién nap nho sdc nhiét va chon dong tai td hop bang colony - PCR
v6i cip moi dic hiéu DAT-Ncol/DAT-Notl.
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Bang 2.6. Thanh phan phan tng cét plasmid bang Notl/ Ncol

STT Thanh phén Nongdd | Thé tich (ul)
1 Orange Buffer 10X 2,0
2 Ncol 5 u/ul 2,0
3 Notl 5 u/ul 1,5
4 Plasmid 200ng/ pl 8,0
5 Nudc khtr ion - 6,5
Tong 20

2.3.2.2. Gin cdu triic mang gen chuyén CrDAT vao vector chuyén gen
pBl1121

Xt ly vector pRTRA - CrDAT va pBI121 véi enzyme gioi han Hindlll
v6i cac thanh phan dugc thé hién ¢ bang 2.7. Dya vao kich thudc cac phan
doan DNA, lya chon va tinh sach cic bang di¢n di theo kit GenJET PCR
Purification dé thu nhan thanh phan can thiét.

Bang 2.7. Thanh phan phan tmg cét plasmid bang Hind 1

STT Thanh phan Nong dd | Thé tich (ul)
1 Red Buffer 10X 2,0
2 HindllI 5 u/ul 2,0
3 Plasmid 200ng/ pl 10
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4 Nudc khtr ion - 6,0

Tong 20

Thuc hién phan tmg ghép ndi cdu tric mang gen CrDAT tinh sach véi
vector pBI121 d¢3 mé vong, bd sung T4 DNA ligase xtic tac cho qua trinh gin
nbi nham tao dugc vector chuyén gen thuc vat pBI121 mang céu tric gen
CrDAT. Vector tai to hop pBI121 mang cau tric gen CrDAT duoc nhan dong
trong E.coli DH50. bang bién nap nho sdc nhiét va chon dong tai to hop bang
colony - PCR véi cip moi dic hiéu DAT-Ncol/DAT-Notl.
2.3.2.3. Bién nap vector tai té hop vaoté bao A. tumefaciens

Tao té bao kha bién A. tumefaciens bang cach lam moi gibng trén moi
truong LB dic. Nudi lic mot khuan lac trong 2 ml moi trudng LB 10ng ¢ 28°C
trong 6 gio. Lay 100 pl dung dich vi khuan nudi cay tiép ¢ 28°C qua dém
trong 100 ml LB 1ong c6 bo sung khang sinh chon loc dén khi ODegoonm = 1 -
1,5. Lam lanh mAu trong d4 15 phit, ly tim 5000 vong/phut trong 20 phut dé
thu can té bao. Rua cin hai lan trong 10 ml HEPES (N-2-
hydroxyethylpiperazine-N’-2 - ethanesulfonic acid) pH 7,0. Can té bao hoa tan
trong 500-700 pl 10% glycerol. Chia 45 ul dich t& bao vao mdi dng
eppendorf, lam lanh trong nito long va gitr ching & -85°C.

Khi d3 c6 dugc t& bao kha bién A. tumefaciens, tién hanh bién nap
vector tai t6 hop vao té bao bang phuong phap xung dién. Té bao kha bién dat
trong da 5 phat. Bo sung 1l vector tai to hop vao té bao kha bién va tron nhe.
Rira cuvette bang con 1009, rira lai bang nude khir ion, khir tring rdi tham kho.
Chuyén tit ca hdn hop dich A tumefaciens va vector tai t6 hop vao cuvette. Xung
dién ¢ 2,5 kv, 25 uF va dién trd 400 Q, sau do6 dat ngay vao trong d4, sau 5
phut bo sung 500 pl LB 1ong va dao nhe. Chuyén sang 6ng eppendorft 2 ml, @
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& 28°C trong 1 gid trén may lac. Chuyén 300 pl vao cac dia chon loc chira
khang sinh streptomycine 40 mg/l, spectinomycine 100 mg/l va rifamycin 50
mg/l. U & 28°C tir 24 - 48 giv. Giir ching trong ti lanh va dung cho 1y nhiém

trong chuyén gen.
2.3.3. Chuyén cAutrdc mang gen CrDAT vao cay thudc 14

Phuong phép chuyén cau trac chita gen CrDAT vao cay thube 1a trong
moi truong tai sinh in vitro (Phu luc 2-P2.1) duoc thuc hién theo Topping
(1998), qua cac budc coban sau [70].

Chudn bi nguyén liéu bién nap: St dung cy con cta gidng thudc 1a K326 da
phat trién duoc 2-3 14 that c6 thé tién hanh cac thi nghiém cho phuc vu chuyén
gen. Cac manh 13 dugc cét voi kich thude khoang lem? va cam tng trén moi

truong tai sinh (MS + sucrose 30 g/l + agar 10 g/l + BAP 1 mg/l) trong 48 gio.

Chudn bi vi khudn ldy nhiém: Atumefaciens mang vector chuyén gen chua
CrDAT dugc nudi chon loc trong 15 ml méi trudng LB 16ng c6 bo sung khang
sinh kanamycine 50 mg/l va rifamycine 50 mg/l & 28°C lac 200 rpm trong 48
gid. Liy 10 ml dich huyén phu té bao trén vao 50 ml LB long khong khang
sinh dé nuoi phuc hdi & 28°C lic 200 rpm khi ODeggonm= 0,8 14 thich hop cho
bién nap. Ly tam thu can té bao, hoa tan cin trong dung dich %2 MS +AS 50 pl

dat trong nudc da lanh.

Bién ngp: Ngam cac manh 1a dd dit cam tng vao dich huyén phu vi khuan ¢
ODgoonri= 0,8 trong 10 phut, thim kho va chuyén 1én méi truong GM khong
chtra khang sinh dé dong nuoi cay 2 ngay.

T&i sink da choi: Thuc hién rira khuan ngoai vi bang cach ngam cac manh la
bién nap trong ¥ MS + cefotaxim 400 mg/l, 10 phut, tham kho va chuyén lén

mdi trudong GM bo sung kanamycine 50 mg/l va cefotaxim 400 mg/I.
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Chon loc va kéo dai choi: Sau 3 tuan cac cum chdihinh thanh dugc cat tach nho
va chuyén sang moi trudng MS c6 bd sung kanamycin 50 mg/l va cefotaxim 400
mg/I.

Ra ré: Sau 5 tuan cac chdi phat trién cao khoang 3 cm thi duoc cét va chuyén
sang mdi truong ra r& RM c6 bd sung kanamycin 50 mg/l va cefotaxim 400

mg/I.

Ra bau va nha luéi: Sau 4 tuan cdy con ra ré va phat trién hoan chinh véi 3-4
14 that san sang cho ra bau trau : cat (ty 1¢ 1:1). Cay phat trién voi 5 14 that thi
chuyén ra trong trong nha ludi.
2.3.4. Phuong phap phan tich ciy chuyén gen
2.3.4.1. Tdch chiét DNA tong s6 va kiém tra sw cé mdt ciia gen chuyén trong
cdy chuyén gen

DNA cua cdy chuyén gen duoc tach chiét theo phuong phap cua
Murray va cs (1980) [44]. Gen chuyén CrDAT trong cdy chuyén gen dugc xac
dinh bang phan tmg PCR voi cap mdi dic hitu DAT-Ncol/DAT-Notl. DNA
tong s6 va san phim PCR duoc kiém tra bang dién di trén gel agarose 0,8% va
1%.
2.3.4.2. Xac dinh sw hop nhit ciia gen chuyén CrDAT vao hé gen ciia cdy
chuyén gen

Xac dinh sy hop nhat gen chuyén CrDAT vao hé gen té bao chu ciia cay
thubc 14 chuyén gen bang Sothern blot duoc thyc hién theo md ta cua
Southern (1975) [60].

Téng hop mau do: Tong hop DNA do ¢6 danh dau huynh quang bing PCR
v6i moi ngu nhién.

O cay thudc 14 str dung san phim PCR nhan gen CrDAT tinh sach dé
lam khuén cho phan tmg tong hop mau do theo hudéng din cia bd Biotin
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DecalLabel DNA Labeling Kit. Gen chuyén CrDAT dugc danh dau bang
biotin.

DNA hé gen cay chuyén gen dugc cit bang enzyme giéi han Sacl véi
thanh phan gdm 5 pl enzyme Sacl (10 u/pl), 5 pl buffer 10X, DNA 200 ng/pl,
nuée khur ion. Phan tng & 37°C dé qua dém. Dién di san pham cat DNA tong
s6 trén gel agarose 1%, ¢ dién thé thip trong thoi gian i 6 gid. Chuyén san
pham cit DNA 1én mang cellulose (blotting). Sau d6 mang lai dugc rira véi

dung dich 2X SSC va tién hanh lai voi mau do.

Mang lai duoc dua vao khay nhya chita dung dich tién lai (6xSSC,
5xDenhardt’s buffer, 0,5% BSA, 50% deion formamide) va u trong 4 gio &
44°C trong 6ng lai. Sau d6 bo dung dich tién lai va chuyén mang sang khay
chtra dung dich lai (60 pl/cm?), lai qua dém & 44°C. Rira mang lai 2 lan trong
dung dich SSC 2x + SDS 0,1% trong 10 phit ¢ nhiét d6 phong va 2 lan trong
dung dich SSC0,1x + SDS 0,1% trong 30 phut & 60°C. D6 bo dung dich, dung
gidy loc 1am kho mang lai.

Hién thi trén phim X quang va phdn tich két qud: Phic hop enzyme
Streptavidin-AP ¢6 kha niang gan bam dac hiéu voi goc biotin trén mau do.
Ngoai ra, enzyme Alkaline phosphatase c6 kha nang phan huy BCIP-T (5-
bromo-4-chloro-3-indolyl phosphate, p-toluidine salt) thanh hop chét c6 mau
tim den. Nho vy c6 thé phat hién mau do gin v6i doan DNA can nghién ciru
trén mang lai. Quy trinh nay duoc thuc hién theo huéng dan cua bo kit Biotin

Chromogenic Detection Kit (hédng Themosience).

2.3.4.3. Phdn ftich sw biéu hi¢n ciia protein tdi t6 hop CrDAT trong cay
chuyén gen
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Céac cay chuyén gen duong tinh véi két qua lai Southern dugc sir dung
cho phan tich su biéu hién protein tai t6 hgp CrDAT bang Western blot.
Western blot thuc hién voi cac bude co ban sau: (1) Tach chiét protein tong s6
(nghién 0,5 g 14 trong nito 1ong va hoa tan trong 1ml PBS + Tween 0,05%, ly
tdm 13000 rpm, 15 phut); (2) Pién di bién tinh protein trén gel polyacrylamide
- SDS 10 %; (3) Chuyén protein trén gel dién di 1én mang lai nitrocellulose
bang may Pierce G2 Fast Blotter (25V, 1,3 mA trong 20 pht); (4) Mang chita
khang nguyén c-myc dugc phi bing 5% sira tach béo pha trong dung dich
PBS + Tween 0,05% trong 16 gio; (5) Lai khang thé 1 (ngdm mang trong 15
ml dung dich PBS 5% sita tach béo ¢ chira khang thé c-myc véi d6 pha lodng
700 lan, lic trong 3 gio' & nhiét do phong); (6) Lai khang thé 2 (ngdm mang
trong 15 ml dung dich PBS + 5% sita tich béo c6 chira khang thé anti-mouse
IgG ¢6 gin HRP (Horse Radish Peroxidase) trong 2 gid); (7) Hién mau trong
dung dich c6 chtra co chit TMB (3,3°,5,5 -tetramethyl benzidine) va hién thi
két qua dudi anh sang thuong [33].

2.3.5. Phuong phap tinh hi¢u suat chuyén gen

Phuong phap tinh hiéu suat chuyén gen duogc tinh bang sé dong cay
duong tinh vé1 PCR, hodc duong tinh v&i Southern blot, hodc vo1 Western
blot trong tong s6 mau bién nap theo cong thirc sau:

S6 cay dwong tinh

Hiéu suét chuyén gen = X 100%
Tong s6 mau bién nap
2.3.6. Cac phwong phap phan tich, xir Iy so liéu
Céac s6 liéu trong nghién ciru duge xir Iy thong ké bang chuong trinh
Excel theo Chu Hoang Mau (2008), xac dinh gia tri trung binh, phuong sai, 40

léch chuan, sai s6 trung binh mau [4].
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Chuong 3. KET QUA VA THAO LUAN

3.1. PAC PIEM CUA GEN CrDAT PHAN LAP TU CAY DUA CAN

3.1.1. Kétqua tach dong va xac dinh trinh tw nucleotide ctia gen CrDAT
3.1.1.1 Kétqud khuéch daiva tach dong cDNA

Dura trén nhitng thong tin vé trinh tu gen DAT cuia cdy dira can di cong
b6 trén Ngan hang gen mang ma sé AF053307 [64], cip mdi PCR DAT-Ncol-
F/DATR-NotI-R (c6 trinh tu nucleotide thé hién ¢ bang 2.1) duoc thiét ké dé
nhan ban gen CrDAT tir mRNA, dy kién kich thuéc ¢cDNA dugc khuéch dai I
1320 bp.

RNA tong s6 duoc tach chiét tir 14 cay dira can hoa hong tim (TN1), dira
can hoa tring (TN2) va cDNA duoc tong hop tir RNA tong s6 bang phan tng
phién m3 ngugc. Phan tng PCR khuéch dai cDNA cua gen CrDAT véi cap
moi da thiét ké DAT-Ncol-F/DAT-Notl-R. Két qua kiém tra san pham PCR
bang dién di trén gel agarose 1% cung v4i thang DNA 1 kb duoc thé hién ¢
hinh 3.1.

1 2 34 56 7 8 9 101112 M

1,3 KD = Bt

==
-
=
—
—

—
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M
=
=
=
——

Hinh 3.1. Két qua dién di kiém tra san pham PCR nhan gen CrDAT. A: San
pham PCR nhan gen CrDAT (cDNA) trr hai mau dua can TN1 va TN2. M:
thang DNA 1 kb; 1,2: gen CrDAT (cDNA) khuéch dai to mau TN1; 3,4: gen
CrDAT (cDNA) khuéch dai tr mau TN2). B: San pham colony-PCR t 12
dong khuan lac. 1-6: doan gen CrDAT (cDNA) khuéch dai tor khuan lac cua
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mau TN2; 7-12: doan gen CrDAT (cDNA) khuéch dai tor khuan lac cua mau
TNL.

Két qua thu dugc o hinh 3.1A cho thay, mau dira can TN1 va TN2 cho
san pham PCR véi mot bang DNA véi kich thude wéce tinh khoang 1,3 kb. Cac
bang déu sang, rd nét va khong c6 san pham phu. Kich thude nay phu hop
theo tinh toan Iy thuyét va twong tmg véi kich thudc ctia doan ma hoa cua gen
CrDAT & dira can mang mi s AF053307 trén Ngan hang gen. Tuy nhién, dé
khfmg dinh chinh x4c san pham PCR thu duoc 1a gen CrDAT cua cay dua can
ching t6i da tién hanh tich dong, xac dinh trinh tu nucleotide va so sanh véi
trinh tr gen DAT cua dira can mang ma s6 AF053307 trén Ngan hang gen

quoc te.

Sau khi tinh sach, san pham PCR dugc gan truc tiép vao vector tach
dong pBT, tao vector tai to hop pBT-CrDAT va bién nap vao té bao kha bién
E.coli DH5a. Tién hanh chon dong cac khuan lac mau tring va chon ngiu
nhién 12 dong khuén lac tring cho phan tmg colony-PCR véi cip mdi dic
hiéu DAT-Ncol-F/DAT-Notl-R. Két qua dién di kiém tra san pham colony-
PCR ¢ hinh 3.1B cho thiy, biang DNA c¢ kich thudc khoang 1,3 kb xuét hién
0 tat ca cac lan dién di 7, 8, 9, 10, 11, 12 cua cac dong khuan lac chia doan
gen CrDAT tir miu TNI; bang DNA xuit hién ¢ c&c lan dién disb 1, 2, 4, 5
dbi v6i cac dong khuan lac chira doan gen CrDAT tir mau TN2; Kich thudc
cua doan DNA tuong ung kich thudc cua gen DAT cua cdy dira can theo tinh

toan Iy thuyét.
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Cac khuan lac mau tring duong tinh v&i phan ung véi colony-PCR
duoc st dung tach chiét plasmid va cac plasmid téi to hop duoc dem giai trinh

tu nucleotide.

3.1.1.2. Xdc dinh trinh tw gen CrDAT

Két qua giai trinh ty nucleotide ctia doan cDNA phan Iap tir hai mau dira
can TN1 va TN2 déu cho kich thudc 1320 bp (Hinh 3.2). Phan tich bang
BLAST trong NCBI cho thdy trinh tu nucleotide ctia doan cDNA phan lap tir
hai mau dira can TN1 va TN2 1a doan gen DAT cua cau dira can. Trinh ty gen
CrDAT cua hai mau dwra can TN1, TN2 thu dugc so voi trinh tw gen DAT mang
ma s6 AF053307 trén Ngan hang gen NCBI cho thiy, doan ma hoéa cua gen
CrDAT c6 d6 twong ddng cao. Gen CrDAT phan Iap tir hai mau dwa can TN1
va TN2 cé do twong ddng so vai trinh ty gen DAT mang ma s6 AF053307 la
99,5% va 99%. Nhu vay co thé két luan ring, gen CrDAT phan Iap ti mau dua
can TN1 va TN2 da duoc tach dong thanh cong. Trinh ty nucleoitde cua gen
CrDAT phan lap tir hai mau dua can TN1, TN2 da dugc diang ky trén Ngan
hang Gen quéc té voi ma s6 LN809930 va LN809931.

3.1.2. Sosanhtrinh tw nucleotite cia gen CrDAT

Trinh tu nucleotide cua mau dua can TN1 co Su sai khac so vdi trinh tu
mang ma s6 AF053307 ¢ 6 vi tri nucleotide (1281, 1282, 1283, 1284, 1286,
1287). Gen CrDAT cua mau dua can TN2 ¢ sy sai khac so véi trinh tw mang
mi s6 AF053307 & 7 vi tri nucleotide (482, 493, 500, 503, 505, 519, 566). Trinh
tu nucleotide cua gen CrDAT ¢ hai mau dua can TN1 va TN2 khac nhau o 13

nucleotide (Bang 3.1).
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Béang 3.1. Cac vi tri nucleotide sai khac gitra ba trinh tu nucleotide ctia gen

CrDAT
128 128 128
Vitri |482|493(500(503|505|519|566 . 1282 3 1284 6 1287
AF05330
. CIlA|C|C|T|IG|C|T|G|A|G]|A|G
TNl |[C|A|C|C|T|G|C|G|A|G|A]|G]|A
N2 (6| T | T|T|G|T|G|T|G|A|G|A|G




AF053307
TH1
THZ2

AF053307
TH1
THZ2

AF053307
TH1
THZ2

AF053307
TH1
THZ2

AF053307
TH1
THZ2

AF053307
TH1
THZ2

AF053307
TH1
THZ2

AF053307
TH1
THZ2

AF053307
TH1
THZ2

AF053307
TH1
THZ2

AF053307
TH1
THZ2

Hinh 3.2. Trinh tu nucleotide cua gen CrDAT phan lap tu cdy dua can mau
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670 680 690 700 710 720
T T e T L T L T I
TTCCCTCCGE AAGCCATAGA AMAGTTAAARN TCTAAGGCCG TTGAGTTTGG TATTGAGAAN

730 740 750 760 770 780
T T e T L e L Iy
CCTACTCGAG TAGAGGTTTT GACTGCTTTT CTCAGTCGAT GTGCCACGGT AGCAGGG

790 800 810 820 830 840
e T e T L T I e R
TCAGCAGCCA AGAATAATAA TTGTGGCCAR TCTTTGCCAT TTCCAGTACT CCAAGCTATT

850 860 870 880 8390 300
L T e L e L L I e R
AATTTACGTC CAATTTTGGA ACTCCCACAR AATTCTGTGG GAAATTTGGT TTCAATTTAT

910 820 330 540 350 360
B e L T T T L T e T
TTCTCACGTA CAATTAAAGA AMAATGATTAT CTCAATGAAR AGGAATATAC AMAACTAGTG

870 380 580 1000 1010 1020

B e L T T e e L T e T
ATTAATGAGC TAAGGAAAGA AMMACAAANG ATAAAGAATC TTTCCCGAGA AMAGCTTACT

1030 1040 1050 1060 1070 1080

R T L T e e e L e I e
TATGTAGCAC AAATGGANGA GTTCGTAAAN AGCTTGAAAG AGTTTGACAT TAGCAACTTT

1080 1100 1110 1120 1130 1140

e L T T L T e T e e
TTGGATATCG ATGCTTACCT TTCTGATAGT TGGTGTAGAT TTCCCTTTTA CGACGTTGAT

1150 1160 1170 1180 1190 1200
R L T T e T L e e e
TTTGGATGGGE GAAAGCCGAT ATGGGTATGC TTGTTTCAAC CCTATATAAR AAATTGTGTT

1210 1220 1230 1240 1250 1260
R L T T L T L L e e
GTTATGATGG ATTATCCATT TGGAGATGAT TATGGAATCG AAGCAATAGT TTCCTTTGAL

1270 1280 1290 1300 1310 1320
R T L T T T L T T e e
CAAGAADARGHA TGTCTGCCTT TGAGAAGAAC GAACAGCTAC TTCAATTTGT TTCTAATTAR
.4 5 3

TN1, TN2 va trinh ty mang ma s6 AF053307 trén Ngan hang gen quoc té.
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Tiép tuc phan tich, so sanh trinh ty amino acid suy dién to trinh tu
nucleotite cua hai mau diwa can TN1, TN2 véi protein mang ma s6 AAC99311
trén Ngan hang Gen (protein suy dién tir gen CrDAT mang ma s6 AF053307),
két qua duoc thé hién o hinh 3.3.

i0 20 30 40 50 &0
T e T L I T

AnCc99311 MESGRISVET ETLSKTLIKF SSFPFTPQSLER YNLSYNDONI YOQTCVSVGEFF YENFDGIEIS

e i v
70 g0 [0 100 110 120
R B T e I T L T T
AnC99311 TIREQLONSL SKTLVSYYPF ACGKVVKNDYI HCHNDDCGIEFV EVRIRCRMND ILKYELRSYN
e i
PrDAT-THZ . .t ot i s vt vn smeam e s cas oomasssnes sacassnnss oamssssses oomesnnsaoes
130 140 150 160 170 180
B T T o e L I L T o L
ARCS99311 RDLVLPERVT VGSEDTTAIV QLSHFED L AWVAFGISHRWV AD TIASFM KDWAASACYIT.
PrDAT-THL .. . oo v mma s o s mam e mcaa smsassmeca oacessssms oo eamenss maseunonss
PrDAT-THNZ2 . . i e i it et e e e i e e e e 5.VLV C.e e
190 200 210 220 230 240
B T T e T I T T L e e e
ARC99311 SSSHHVPTPL LVSDSIFPR{ DNIICEQFPT SKNCVEKTFI FPPEAIEKLK SKAVEFGIEK
PrDAT-THL . . . o o i i it ot e e e e et e e e e e e e e e e e e e m e e e e e e e e e
PrDAT-THN2 . ....... R e it it i i me aamaaaaaas mmeaaama e e waa s ww e om s
250 260 270 280 290 300
B T T e e I I L T I I
ARC99311 PTRVEVLTAF LSRCATVAGCK SAARKNNNCGD SLPFPVLOAI NLRPILELPO NSVGHNLVSIY
e i
e I e i
310 320 330 340 330 360
B T T L T I T e e T e e
ARC99311 FSRTIKENDY LNEKEYTKLV INELRKEKQK IKNLSREKLT YVAQMEEFVK SLEEFDISNE
PrDAT-THL . ...t e scat o nmamcomas =omasssmea =acasssmss oaceasssns oameonasass
e - i v
370 380 330 400 410 420
B L T e T T T T e T e e
AnC99311 LDIDAYLSDS WCRFPFYDVD FGWCRPIWVC LFOQPYIRKNCYV VMMDYPFGCDD IGIEAIVSEFE
PrDAT—THNL . . . o o it e e e i e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e s
PrDAT-THZ . . .o it a v e n smmo s s smmaa oo seasmsss =osessmsns samssssons oomaanasaoes
430

B T T
ARCH9311 QERMSAFERN EQLLOFVSHN

Hinh 3.3. Trinh ty amino acid suy dién ctia gen CrDAT tir hai mau dua can

TN1, TN2 va cua protein mang ma s6 AAC99311 trén Ngan hang Gen.
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Két qua so sanh trinh ty amino acid suy dién cua protein DAT & hai
mau dua can TN1, TN2 va protein DAT mang ma s6 AAC99311 trén Ngan
hang Gen (protein suy dién tir gen CrDAT mang ma s6 AF053307) (Hinh 3.3)
cho thay protein DAT gom 439 amino acid va cé do twong doéng cao. So vai
protein mang ma s6 AAC99311 trén Ngan hang gen thi trinh tu amino acid
suy dién cua mau TN1 cé do twong dong 99,3 %, cua mau TN2 cé do tuong
dong 99,4 %. Trinh ty amino acid suy dién cua hai mau TN1 va TN2 tuong
ddng 1a 97,7 %. Tuy nhién, cac trinh ty amnio acid cua protein DAT cung ¢
sy khac nhau o 10 vi tri amino acid (Bang 3.2).

Bang 3.2. Cac vi tri sai khac gilra trinh ty amino acid suy dién ctia protein
DAT 6 mau dira can TN1, TN2 va protein mang ma s6 AAC99311 trén Ngan
hang Gen.

Vi tri 161 | 165 | 167 | 168 | 169 | 173 | 189 | 427 | 428 | 429

AAC9931 [A | T A |S F W |P F E K
1

TN1 A |T A |S F W |P L R R

TN2 G S \ L \Y

@)
A
T
m
)

Bang 3.2 cho thay, trinh ty amino acid suy dién cua mau TN1 khac véi
DAT mang ma s6 AAC99311 ¢ 3 amino acid (427, 428, 429), con trinh tu
amino acid suy dién cua mau TN2 khac véi DAT mang ma s6 AAC99311 ¢ 7
amino acid (161, 165, 167, 168, 169, 173, 189).

Deacetylvindoline 4-O-acetyltransferase la enzyme thanh vién ctia ho
transferase c6 chic ning xlc tdc o khau cudi cing trong sinh tong hop

vindoline. Motif HXXXD c6 thé 1a mdt phan trong vi tri hoat dong cua
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enzyme nay. Vung transferase cua DAT c¢6 427 amino acid, tr amino acid thur
8 dén 434 [64]. Cay dura can gdm ba gidng khac nhau, gibng dira can hoa hong
tim, dua can hoa tring va dira can hoa tring do. Marfori va Alejar (1993), da
phan tich sy thay d6i ham Irgng alkaloid trong mé seo ¢ ngudn gbc tur I, ré
va hoa cua mau dira can hoa hong tim va mau hoa trang dua ra nhan xét rang,
ham luong alkaloid phu thudc vao ngudn goc mo seo tr 1, ré hay hoa va ham
luong alkaloid ¢ mé seo ¢6 ngudn goc tir ré cua mau dura can hoa hong tim
cao hon ¢ mau hoa trang [41]. Protein DAT cua mau dua can TN1 va TN2
khac nhau o 10 amino acid trong vung transferase, sy khac nhau nay co lién
quan gi dén tong hop alkaloid va sy khac nhau vé ham luong alkaloid gitra
mAu hoa hdng tim va mau hoa tring la van dé can tiép tuc nghién ctu dé lam
sang to.

3.2. THIET KE VECTOR CHUYEN GEN MANG GEN CrDAT

3.2.1. Tao vector mang cdu triic chiva gen dich CrDAT

Thu nhdn gen CrDAT tir vector tach dong tdi t6 hop pBT-CrDAT

Gen CrDAT cua cay dira can mau hoa hong tim da dugc tach dong trong
vector pBT (pBT-CrDAT) duoc cat bang cap enzyme gii han 1a Ncol/ Notl.
Két qua tao hai phan doan DNA c6 kich thudc khoang 1,3 kb va 2,7 kb. Trong
d6 phan doan DNA 1,3 kb chinh Ia gen CrDAT can thu nhan. Hinh 3.4 thé
hién san pham DNA tinh sach c6 kich thudc khoang 1,3 kb tuwong ung véi
kich thudc gen CrDAT sau khi cét vector pBT tai to hop bdi cip enzyme gidi
han 13 Ncol/ Notl . Poan DNA nay dugc dung dé phat trién vector chuyén gen

& céac budc tiép theo.
Tao vector tdi to hop chira cau triic 35S-CrDAT-cmyc-KDEL

Vector trung gian pRTRA7/3 dugce dung dé cung cip cac thanh phan

can thiét cho viéc biéu hién va kiém tra hoat dong cua gen dich CrDAT trong
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té bao thuc vat nhu: CaMV35S 1 promotor manh phan lap tur virus gay kham
stp lo, co thé khoi dong phién mi gen chuyén & tit ca cac t& bao va mo trén
co thé thuc vat. Vector pRTRA 7/3 con cung cép trinh tu chudi peptit khang
nguyén cmyc dé c6 thé d& dang xac dinh sy c6 mit cta san pham protein dich
khi dung khang thé twong tmg bing Western blot hoidc ELISA.

Sau khi cat mé vong duoc vector pPRTRA7/3 bang sir dung cap enzyme
gidi han Ncol/Notl thu dugc hai phan doan DNA véi kich thude tinh toan
khoang 0,9 kb (la doan 2SP va antiABA) va 3,3 kb (kich thudc cta vector
PRTRAT7/3), trong d6 phan doan 3,3 kb chinh la cia pRTRA7/3 da m& vong.

Nco | Not |
CrDAT
—_— CrDAT
pBT —CrDAT
A B

Hinh 3.4. Két qua cit vector tach dong tai to hop pBT-CrDAT véi cip
enzyme gi6i han Ncol va Notl. A: So dd md ta cit vector tach dong tai to hop
pBT-CrDAT tao gen CrDAT; B: Két qua dién di kiém tra san pham céat pBT-
CrDAT; M: DNA 1 kb; 1: pBT-CrDAT d cét; 2: pBT-CrDAT chua cit.

Két qua dién di kiém tra san pham cat & hinh 3.5 dung nhu tinh toan.
Phan doan c6 kich thuée 3,3 kb duoc tinh sach dé thu nhan cu tric mo vong
cua pRTRA7/3 (Hinh 3.5).
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Nco | Not |

! !

2SP, antiABA | | KDEL | poiya

e 2SP, antiABA

PRTRA7/3

+15kb
+«1,0kb

B C

Hinh 3.5. Két qua cit md vong vector pRTRA7/3. A. So d6 cit vector
pRTRA7/3 bang cip enzyme Notl/Ncol. B: Két qua cat pPRTRA7/3; M: DNA
1 kb; 1: pRTRA7/3 chua cét; 2: pRTRA7/3 di céit) C- San pham tinh sach
vector pPRTRA7/3: M- Thang DNA 1kb; 1- Vector pPRTRA7/3 tinh sach.

Tién hanh phan tmg gin gen CrDAT vao vector pRTRA7/3 d3 mo vong
nhd DNA T4 ligase tao ra cu triic tai t6 hop pRTRA7/3 — CrDAT chura cdu
trdc 35S-CrDAT-cmyc-KDEL (Hinh 3.6A). Vector pPRTRA7/3 — CrDAT duoc
bién nap vao té bao kha bién E. coli DH50 va chon dong bang phan tng
colony — PCR véi cdp moi dac hiéu CrDAT-Ncol/CrDAT-Notl. Két qua dién
di kiém tra cho thfiy, ca 5 dong khuan lac xuit hién mot bang DNA dac hi¢u
khoang 1,3 kb tuong ung vai kich thudc cua gen CrDAT (Hinh 3.6B). Nhu
viy ca 6 dong vi khuan chon loc déu mang plasmid tai to hop chia gen
CrDAT. Plasmid tai t6 hop pRTRA7/3-DAT duogc st dung dé thu nhan ciu
tric 35S-CrDAT-cmyc-KDEL phuc vu thiét ké vector chuyén gen thuc vat.
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| KDEL | polya
CrDAT
pRTRA73

v CIDAT | | KDEL | polya ]
PRTRA7/3-CrDAT

A B

1,5kb

\

Hinh 3.6. Két qua tao vector tai t6 hop pRTRA7/3-CrDAT. A: So dd tao
vector pPRTRA7/3-CrDAT. B: Két qua dién di kiém tra san pham clony-PCR
cac dong khuan lac chira pRTRA7/3-CrDAT. M: thang DNA 1kb; 1-6: Cac

dong khuan lac.

Thu nhdn cdu tric 35S-CrDAT-cmyc-KDEL-polyA, cdt md vong pB1121 va
tao vector chuyén gen pB1121-CrDAT

Sau khi tao duge ciu trac gen CrDAT day du cac thanh phan can thiét
cho biéu hién va kiém tra hoat déng cua gen trong vector trung gian
PRTRA7/3-CrDAT. Su dung enzyme gioi han Hindll1 xir ly vector pPRTRA7/3-
CrDAT dé thu nhan cau tric 35S-CrDAT-cmyc-KDEL-polyA.

3.2.2. Tao vector chuyén gen va chon dong A.tumefaciens tdi té hop chiva

vector chuyén gen pB1121-CrDAT

Sir dung enzyme gi6i han HindIIl md vong vector chuyén gen pBI121.
Gan cau trac 35S-CrDAT-cmyc-KDEL-polyA vao vector chuyén gen pBl121
bang DNA T4 ligase tao vector chuyén gen mang céu triic chira gen chuyén
CrDAT (pBI121-CrDAT) (Hinh 3.7A). San pham tai t6 hop pBI121-CrDAT
dugc bién nap vao té bao kha bién E.coli DH5¢. Vi khuan sau khi bién nap

duoc nudi trén méi truong LB dic bod sung khang sinh chon loc Km (mg/l).
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Hind 11 Hind 1 Hind 111

l l |

CrDAT | | KDEL | polyA s LI CS =
pRTRA7/3-CrDAT pBl121

M 1 2 3 4 5 6 7 8

E )| croar | | kDEL| polya H1LB
pBI121-CrDAT

A B

Hinh 3.7. Két qua tao vector chuyén gen pBI121- CrDAT. A- So d6 tao céu
tric vector chuyén gen pBI121-CrDAT. LB: b trai ctia T-DNA; RB: bo phai
ctia T-DNA; nptll: gen khang Km; 35S: promoter CaMV35S. B- Két qua dién
di kiém tra san pham colony-PCR cac dong khuan lac E.coli DH5c.. M: thang
DNA 1 kb; 1-8: két qua dién di san pham colony-PCR tir 8 dong khuan lac.

Két qua dién di kiém tra san pham colony - PCR ¢ hinh 3.7B cho thay 2
dong khuan lac (lan dién di s6 1,5) &m tinh, khong xut hién bing dic hiéu, co
thé do chtra plasmid pBI121 tu dong vong, khang duoc Km nhung khong mang
cau tric gen CrDAT. Cac dong duong tinh voi colony - PCR (lan dién di s6 2,
3, 4, 6, 7, 8) xuit hién bang dic hiéu khoang 1,3 kb, chira plasmid tai td hop
mang céu triic gen CrDAT. Nhitng dong khuén lac duong tinh dugc nuéi trong
LB 16ng bo sung khang sinh chon loc Km dé nhan dong vector tai t6 hop.

Chon dong A. tumefaciens tdi t6 hop mang vector chuyén gen pB1121-CrDAT

Plasmid tai t6 hop pBI121-35S-CrDAT-cmyc-KDEL dugc tach chiét,
kiém tra va bién nap vao A. tumefaciens. Cau triic vector chuyén gen pBI121 —
CrDAT bao gém céc thanh phan chinh duoc thé hién ¢ hinh 3.8A. Cac dong A,
tumefaciens tai to hop chia vector chuyén gen pBl1121-35S-DAT-cmyc dugc
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kiém tra bang colony - PCR va két qua phan tich ngau nhién 10 dong khuan
lac thu duoc 8 dong duong tinh vdi colony-PCR (Hinh 3.8B). Cac dong
A.tumefaciens tai to hop chitra vector chuyén gen pBI121-CrDAT duoc lwu giit
va str dung cho cac thi nghiém chuyén gen tiép theo.

123 M45 6 7 8 9 10|

RB CrDAT | | KDEL| polyA |—| LB AN
4

pBI121-CrDAT

A B

Hinh 3.8. So d6 cu tric vector chuyén gen pBI121-CrDAT va két qua dién di
kiém tra san pham colony-PCR. A: Cau tric vector chuyén gen pBl121-
CrDAT. LB: bo trai cia T-DNA; RB: bo phai ctia T-DNA; nptll: gen khang
kanamycine; 35S: promoter CaMV35S. B: Két qua kiém tra san pham colony-

PCR cac dong A. tumefaciens chira vector chuyén gen pBI1121-CrDAT.
3.3. Phantich biéu hién gen CrDAT trén cay thudc la chuyén gen
3.3.1. Bién nap ciu triic chira gen CrDAT va tao cay thuoc ld chuyén gen
nho A.tumefacinens

Cac manh 1a cay thudc 14 gibng K326 c6 kich thudc khoang lem?
duoc str dung lam vat liéu nhan gen. Thi nghiém chuyén gen CrDAT vao
thudc 14 duoc trinh bay & hinh 3.9.
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Hinh 3.9. Hinh anh mo ta qua trinh bién nap, chon lpc va tai sinh tao cay thubc 14
chuyén gen. A: Manh la sau khi rtra khuan duoc céy trén moi truong chon loc;
B, C: Tai sinh da chdi; D: Kéo dai chdi; E: Tao ré; G: Ra cay trong bau ¢ diéu

kién nha ludi.

Sau khi ngdm manh 14 trong dung dich chtra khuan A. tumefaciens
CV58 tai t6 hop mang cau trac chira gen CrDAT trong 30 phut, thdm kho
manh 14 va nudi tiép trén moi truong MS. Sau ba ngay dong nudi cdy trong
t61 trén moi trudong MS, rira khudn biang khang sinh cefotaxim va duogc
chuyén sang moi trudng MS c6 bd sung khang sinh cefotaxim, Km va BAP
1 mg/l (Hinh 3.9A). Sau 2-3 tudn tir cac manh la xuét hién cac chdinho (Hinh
3.9B,C). Céc chdi nho duoc tach tir cac manh 14 va cdy 1én moi truong MS bo
sung khang sinh (Hinh 3.9D), cic chdi dugc cdy chuyén sang moi truong MS
dé cho ra ré (Hinh 3.9E). Céc cdy thudc 1a sau khi ra ré trén mdi trudng co
khang sinh chon loc duoc chuyén tric tiép ra bau chira gid thé ra cdy trong nha
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lui (Hinh 3.9G). Két qua bién nap gen va tai sinh cdy thudc 14 chuyén gen

duogc trinh bay ¢ bang 3.3.

Bang 3.3. Két qua bién nap cau trac mang gen CrDAT vao cay thudc 14

Péichimgva Tong S6 S6 SocAyra Socdy Socay
thi nghiém ) minh manhla rétrén rabau trong
manh laséng  cam moi trong
la sOtsau ung tao truwong nha
4 tuin chdi  chonloc ludi
bCo0” 30 0 0 0 0 0
bC1” 30 30 40 25 15 15
Lan 82 79 68 55 34 22
1
Thi  Lan 90 86 74 61 44 25
nghiém 2
Lan 77 70 63 52 35 18
3
Tong 249 235 205 186 113 65

Ghi chi: BDCO*: cac mau thudc 14 khong chuyén gen dugc ciy trén moi truong
tai sinh c6 bo sung khang sinh; DC1*: c4c mau thudc la khong chuyén gen
duoc ciy trén moi truong tai sinh khong bo sung khang sinh.

Bang 3.3 cho thiy, sau 3 lan bién nap ciu trc mang gen CrDAT vao
cac manh thubc 1a. Két qua cd 235/ 249 manh la séng sot sau 4 tudn, phat
sinh 205 chdi va thu dugc 186 cdy con in Vitro séng sot trén mdi truong MS
c6 bd sung khang sinh. S cy ra bau dat la 113 cay va c6 65 cay trong tai
nha ludi cé biéu hién xanh tot, map map. Trong khi d6, o PCO* trong 30

manh 1a khdng cé mau nao séng sét; con & DC1* thudc 14 khong chuyén gen
g y
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duoc cdy 16n moi trudng tai sinh khong bd sung khang sinh thu duoc 30 cay

sdng, s6 cdy ra bau dat la 15 cay va dem trdng ¢ nha ludi.

3.3.2. Phan tich sw cé matva sw hop nhit ciia gen chuyén CrDAT trong hé
gen cay thuéc ld

Xdc dinh sw ¢6 mdt ciia gen chuyén CrDAT trong hé gen cdy thuoc & bang
PCR

Céac dong cay thudc 14 chuyén gen TO sau khi trong trong nha luéi dugc 4
tuan thi tién hanh thu 14 dé thuc hién phan tng PCR kiém tra sy c6 mit cua
gen chuyén CrDAT. Thu 14 cta 19 cay thudc 14 chuyén gen & thé hé TO co su
sinh truong va phat trién binh thuong (ky hiéu tir TO-1 dén T0-19) dem tach
chiét DNA tong s6 va tién hanh phan tmg PCR véi ciap moi dic hiéu CrDATF-
Xba/CrDATR-Sac. Két qua dién di kiém tra san pham PCR trén gel agarose
1% duoc thé hién ¢ hinh 3.10.

1 2 345 6 78 91011 12 13 14 15 16 17 18 19 M wt

Hinh 3.10. Két qua dién di san pham PCR xac dinh su c6é mit cua gen CrDAT
trong cac cdy thudc 1a chuyén gen va d6i chimg. Tir 1 dén 19: cac dong cay

thudc 14 chuyén gen; M: thang DNA 1 kb; wt: cay thudc 14 khong chuyén gen.

Hinh 3.10 cho thdy, trong 19 dong cay thubc 1a chuyén gen thi c6 12
dong cay thudc 14 chuyén gen dwong tinh voi phan ing PCR la cac dong TO-1,
T0-2, TO-4, TO-5, T0-6, T0-8, TO-12, TO-13, T0-15, T0-16, TO-17, TO-19 (céc
dong & lan dién disé 1, 2, 4, 5, 6, 8, 12, 13, 15, 16, 17, 19); con 7 dong T0-3,
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TO7, T0-9, TO-10, TO-11, T0O-14, T0-18 (cac dong & lan dién disé 3, 7, 9, 10,
11, 14, 18) khong xuat hién bang DNA. Bang dién di san pham PCR thu dugc
¢6 kich thude khoang 1,3 kb phu hop véi kich thudc cua gen chuyén CrDAT.
Nhu vay budc dau co thé nhan xét rang, cau trdc mang gen chuyén CrDAT da
duoc chuyén vao cay thudce 14 gibng K326 va tao dugc cac dong cdy thude 14

chuyén gen TO.

Xac dinh sw hop nhat ciia gen chuyén CrDAT vao hé gen cdy thudc ld bang
Southern blot

Pé khang dinh gen chuyén CrDAT di dugc hop nhit vao hé gen cay
thudc 14, DNA ctia 9 cay thudc 14 chuyén gen (T0-1, TO-2, TO-4, TO-5, T0-6,
TO-8, T0-12, T0-13, T0-15) cho két qua PCR dwong tinh duoc lwa chon ngu
nhién dé str dung phén tich bang Southern blot. Str dung emzyme gi6i han
Sacl cit DNA tong sb ctia 9 dong cay thudc 14 chuyén gen va két qua phan
tich Southern blot dugc thé hién ¢ hinh 3.11.

1 2 4 5 6812 1315 (+H M WT

Hinh 3.11. Két qua phan tich Southern blot cac dong thudc 14 chuyén gen
CrDAT. M: Marker 1kbplus, (+) Plasmid pBI121- CrDAT cit boi Sacl, 1-15:
cac cay chuyén gen TO (1: TO-1:2:T0-2; 4:T0-4:5:T0-5;6:T0-6;8:
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TO-8;12:T0-12; 13: T0-13; 15:T0-15), WT: cay ddi ching khong chuyén

gen.

Hinh 3.11 cho thdy, tit ca 9 dong thudc 14 chuyén gen cho két qua lai
Southern (TO-1, TO-2, TO-4, TO-5, TO-6, T0-8, T0O-12, T0-13, T0-15), trong do
hai dong T0-5 va T0-15 cho 2 bang DNA (2 ban copy), bay dong con lai déu
c6 mot bang DNA & céc kich thude khac nhau. Bay dong thude 14 chuyén gen
(TO-1, TO-2, TO-4, TO-6, TO-8, T0-12, TO-13) cho Kkét qua lai Southern c6 mot
ban copy dugc sir dung phan tich Western blot.

3.3.3 Phdn tich sw biéu hi¢n protein CrDAT tdi t6 hop trén cdy thuéc 14

chuyén gen

Protein tong s6 ctia 7 dong thude 14 chuyén gen T0-1, T0-2, TO-4, T0-6,
TO-8, T0-12, TO-13 xuét hién 1 biang DNA tir két qua lai Southern duoc phan
tich dien di SDS-PAGE va chuyén cic phan doan protein lén mang
nitrocellulose va thuc hién phan ung lai Western. Protein CrDAT tai t6 hop
trong mau protein chiét tir cac cay thudc 14 chuyén gen duoc phat hién nho
phan tmg hién mau bang co chit TMB (3,3'; 5,5'-Tetramethylbenzidine). Két
qua phan tich sy biéu hién protein tai to hop CrDAT & 7 dong cay thudc la
chuyén gen TO-1, TO-2, TO-4, TO-6, TO-8, TO-12, TO-13 c6 phan tng duong
tinh véi lai Southern béng Western blot duoc thé hién & hinh 3.12.

Kba M (# To1l TO2 TO4 TO-6 TO8 TO-12 TO13 WT
130

100/
7000

55 51,0 kDa

40

35
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Hinh 3.12. Két qua phan tich Western blot cac dong cay thudc 1a chuyén gen
CrDAT. M: thang protein chuan ; (+) dbi chimg dwong ; T0-1, T0-2, TO-4, TO-
6, TO-8, T0-12, T0O-13: c&c cay chuyén gen; WT: cdy d6i chimg khong chuyén

gen.

Hinh 3.12 cho thay, trén mang lai nitrocellulose xuat hién bang mau &
vi trf kich thudc khoang 51 kDa & cac dong cdy thudce 14 chuyén gen T0-1, TO-
2, T0-4, TO-6, T0-8, T0-12, T0-13, con cay thubc 1a khong chuyén gen (WT)
khong xuat hién bang protein. Két qua cho thdy, 7 dong cay thudc 4 chuyén
gen déu co protein tai t6 hop mang dudi c-myc nén xay ra phan tmg tao mau
ctia enzyme trén khang thé v6i co chat. Lan chay dién di protein cua cay thudc
l4 khong chuyén gen do khong c6 protein gan dudi c-myc nén khong xay ra
phan ng tao mau. Nhu vay co thé théiy gen CrDAT da duoc biéu hién va
protein tai t6 hop CrDAT dugc tong hop ¢ cac dong cdy thude 14 Nicotinana
tabacum K326.

Két qua phan tich PCR, Southern blot va Western blot cac dong cay
thudc 1a chuyén gen CrDAT & thé hé TO da ching minh gen chuyén CrDAT
d4 hop nhét vao hé gen cua cay thudc 14 dugc chuyén gen va gen chuyén
CrDAT hoat dong phién mi va dich md cho két qua biéu hién protein tai t6
hop CrDAT.

3.4. Thao luan két qua thiét ké va danh gia hoat ddong cuaa vector chuyén
gen pBI1121-CrDAT

Vector pBI121-CrDAT dugc thiét ké chira cau trac 35S-CrDAT-cmyc-
KDEL-polyA, gen nptll khang Km va mot s thanh phan khac. T4p hop céac
thanh phan trong cdu triic nam giira bo trai (Left Border-LB) va bo phai (Righ

Border-RB) cua vector thiét ké bao dam cho gen dich hoat dong va d& dang
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sang loc thé tai t hop dugc goi 1 cau trac gen chuyén hoan chinh (cassettle).
Promoter 35S, mot promoter manh dugc phan Iap tir virus gdy bénh kham 14
sup lo (Cauliflower Mosaic Virus - CaMV). CaMV35S la promoter manh c6
thé khoi dong phién ma cho gen trong tit ca cac loai mo bao thuc vat & cac
giai doan sinh trudng va phat trién. Trong nghién ciru ndy, khi thiét ké vector
chuyén gen pBI121, promoter CaMV35S di duoc st dung hudng dén viée
khoi dong phién mi cua gen chuyén CrDAT nhiam ting cudng Sinh tong hop
vindoline & cy dira can. Mot s6 nghién ctru gan day vé chuyén gen & thuc vat
d4 str dung promoter CaMV35S trong cAu triic vector chuyén gen da thu dugc
két qua biéu hién gen chuyén kha quan théng qua phan tich Western blot va
ELISA. Promoter CaMV35S trong vector chuyén gen pCB301-GmEXP1 da
tang cuong sy bicu hién cua gen chuyén GMEXP1 trén cy thudc 1a chuyén
gen duoc xac nhin bang két qua phan tich Real-time RT-PCR va Western blot
(Lo va cs, 2015). Su biéu hién manh cua gen mi hoéa nhan td phién ma
GmDREB2 trong vector pBI121-GmDREB?2 chtrta promoter CaMV35S duogc
minh chimg bang két qua bicu hién protein tai to hop GmDREB2 va tic dong
tang cuong tong hop proline & cdy chuyén gen trong diéu kién gy han nhan
tao (Tan va cs, 2015). Theo hudng tao ciy chuyén gen khang virus theo co ché
RNAi, Lo Thi Mai Thu va cs (2016) da su dung promoter CaMV35S trong
vector chuyén gen mang cau tric RNAi [pK7GW-CPi (SMV-BYMV)]. Két
qua phén tich céc cay thudc 14 chuyén gen bang Real-time RT-PCR di ching
minh su diéu khién phién ma cua CaMV35S d6i voi cau traic RNAIL Ké thira
két qua cua cac nghién ctu truéc, vector chuyén gen pBI121-CrDAT chira
promoter CaMV35S dugc thiét ké trong myc dich biéu hién manh gen CrDAT
phan lap tir cdy dira can s& duoc chimg minh trong cac thi nghiém chuyén gen

& cay thuoc 14 va cay dura can.
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Cau tric 35S-CrDAT-cmyc chira doan peptide cmyc da duoc st dung
lam khang nguyén cho phan tmg Western blot dé phat hién protein tai to hop
trong cdy chuyén gen. Mot s6 cap khang nguyén da duoc thiét ké dé sir dung
cho muc dich chon cay bién doi gen, nhung dudi cmyc da duoc coi la mot Ira
chon c6 hiéu qua va kinh t& cho nhiéu nghién ctru hién tai. Trong két qua
nghién ctru ctia ching toi, sur biéu hién protein tai t6 hop dugc phat hién trong
cay thudc 14 mo6 hinh nhd cau tric cmyc trong lai Western blot va hiéu qua st
dung vector PBI121-CrDAT da dugc thu nghiém va danh gia trén cay mod
hinh 13 nén tang co ban cho viéc sir dung vector chuyén gen chira gen CrDAT

dé bién nap vao cay dura can.

Khi kiém tra hoat dong ctia gen CrDAT trén thudc 14 chuyén gen. Két
qua nghién ctru ciia Magnotta va cs (2006,2007), cho thay hoat dong cua
CrDAT & cay thudc 14 chuyén gen it hon 10 lan so véi enzyme duoc tim thiy
trong chiét xudt Ia cdy dira can. Mot nghién ctru theo hudng sir dung promoter
DAT dé danh gia hoat dong cua gen CrDAT véi viée str dung cac promotor
DAT khac nhau (pDAT 812, pDAT 2.3, pDAT 23/DAT va
pPCAMBIA1305.1) théng qua lay nhiém A. tumefaciens LB4404 vao la cay
thudc 14 dé kiém tra hiéu qua hoat dong cua gen CrDAT lam co sé lya chon
promoter diéu khién gen CrDAT biéu hién manh, két qua cho thiy ving
promotor DAT dugc xac dinh 1a c6 cdm ung vdi dnh sang. Nhan xét nay ciing
duoc chimg minh bang thuc nghiém rang sy biéu hién gen CrDAT lién quan
dén su cam ung anh sang cua promoter [29], [62], [63], [74]. Nghién ctru ctia
Magnotta va cs (2007) da ching minh gen CrDAT duoc biéu hién ¢ hé thdng
& dudi sy diéu khién cua promotor 35S [40]. Nghién ctru cua ching toi,
promoter 35S dugc st dung diéu khién hoat dong cua gen CrDAT trén cay
thude 14 K326 cho két qua biéu hién protein tai t hop CrDAT véi kich khuée
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khoang 51,5 kDa va dugc kiém tra bang Western blot. Tir cac két qua trén da
cung cdp thong tin & rang vé hoat dong cua gen CrDAT lién quan dén cac
nhan t6 phién ma trans va yéu t6 cis cua promoter trong vai trd biéu hién
protein CrDAT ¢ md hodc té bao cu thé & thyc vat. Tuy nhién, yéu to cis va
nhan td trans c6 vai trd cu thé nhu thé ndo véi su biéu hién ctua gen CrDAT

trong thuc vat chuyén gen can tiép dugc phan tich lam sang to.

Céu tric 35S-CrDAT-cmyc dd duge chuyén thanh cong vao mé thude
la N. tabacum K326 nho A. tumefaciens, tao cay thudc 14 chuyén gen. Su cé
mit va hop nhit cua gen chuyén CrDAT vao hé gen cia cdy thubc 14 dugc
chuyén gen duoc kiém tra bing PCR va Southern blot. Protein tai to hop
CrDAT c6 trong hwong phan tir khoang 51 kDa duoc biéu hién & 7 dong thudc
la chuyén gen. Két qua bién nap va danh gia hoat dong cua cau trac 35S-
CrDAT-cmyc & cay thudc 14 chuyén gen 1a co s& cho viéc diéu khién biéu
hién manh gen CrDAT trong cy dira can, tao dong dira can chuyén gen c6

ham legng vincristine va vinblastine dugc cai thién.
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KET LUAN VA PE NGHI
1. Két luan

1.1. Gen CrDAT phan lap tir cay dira can da dugc tach dong phan tir va xac
dinh trinh tu nucleotide. Gen CrDAT (cDNA) c¢6 kich thudc 1320 bp, ma hoa
cho 439 amino acid.
1.2. Vector chuyén gen thuc vat pBI121-CrDAT di duoc thiét ké va chuyén
vao hé gen cua cay thuc I va cly dura can chuyén gen da biéu hién dugc
protein tai to hop CrDAT c6 kich thudc khoang 51 kDa.
1.3. Mbi trudng MS bé sung sucrose 30 g/l; agar 10 g/l; BAP 1,0 mg/l va IBA
0,6 mg/l; nudc dira 100 ml/l; pH = 5,8 thich hop cho sy phat sinh chdi va su
sinh trudong chdi tir doan thin mang mét chdi bén. Mbi trudng MS bd sung
sucrose 30 g/l; agar 10 g/l BAP 0,5 mg/l va IBA 0,4 mg/l; nudc dira 100
ml/l; pH = 5,8, thich hop cho su phat sinh chdi va sinh trudng chdi tir nach
14 mam.
2. Peé nghi

Tiép tuc chuyén gen DAT vio ciy dira can va phan tich cay dua can

chuyén gen nham tao ra nhimg cay & thé hé T2,T3 c6 ham luong alkaloid cao.
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PHU LUC

Phu luc 1. So d céu trac vector sir dung trong nghién ctru

Apal
Sphl
Xbal
Ncol
NotI
EcoRI
Ndel

Ndel
HindIII
Spel
EcoRI
BamHI
Pstl
Xhol
Sacl

KpnI

Sacl ‘
NotI
Xbal
Spel
BamHI
Smal
PstI
EcoRI

EcoRI
HindIII
Clal
Sall
Xhol
Apal
Kpnl

P1.1. Sodd céu truc vector tach dong pBT

Aval8690
Chal8676

HindI118669
Sphigast

Psti36s
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EcoRVE04] i
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Neol7760 — & 084 888’ nptil

Blll7678—

Spel7460 ~

097
1775

PCB-gusplus
8876 bp

GusPlus

Scal6195 6210
-

SC-!I5874\

Nhel5660
~
Hbalsa13 o4 3323
355 polyAAA" A
PstlS; 4436
Hﬁld”ﬂ 5 -
08 termina o
ror ocd nptill

3549

Nos promoter

P1.2. Sodd ciu truc vector pCB-gusplus
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Hcol

LeB2SP

CaMV35S

anti-ABA scFv
Hindlll

pRTRA7/3  cmyctas
4232 bp
E.coli Ori

Hotl

P1.3. Sodd cau truc vector chuyén gen pRTRA7/
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(10,709) PFIMI* ~

o
‘gugfo 0¥
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14,758 bp
(10,475) Ndel
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P1.4. Sodd cau trac vector chuyén gen pBI121
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Phu luc 2. Thanh phin méi truong st dung trong nudi cdy in vitro va chuyén

gen

P2.1. Thanh phan mdi trudng nudi cdy in vitro cay thude 1a

M0oi truong Thanh phan

Nay mam | MS;(20mll) + MS, (20mll) + MSz(5mll) + MSsGmiN) +
(MS) MSs(5ml/l) +agar (10g/l) + sucrose (30g/l); pH=5,8

Camung | MS1(20mll) + MS,(20ml/l) + MS3s(5ml/l) + MS4(5ml/l) +
tao chdi 1l | MSs(5ml/l) + agar (10g/l) + sucrose (30g/l) + BAP (0,001g/l);
(GM1) pH=5,8

Camung | MS1(20mll) + MS,(20ml/l) + MSs(5ml/l) + MS4(5ml/l) +
tao ch6i2 | MSs(5ml/l) + agar (10g/l) + sucrose (30g/l) + BAP (0,001g/l)
(GM2) + Kanamycin 0,05¢/l + cefortaxime 0,4g/l; pH=5,8

MS;(20mll) + MS,(20ml/l) + MSz(Gmll) + MS,(EMI/) +
MSs(5ml/l) + agar (10g/l) + sucrose (30g/l) + BAP (0,001g/l)
+ Kanamycin 0,05g/l + cefotaxime 0,4¢/l; pH=5,8

Kéo dai choi

(GM3)

MS1(20mll) + MS,20ml/l) + MS3(5ml/l) + MS,(5ml/l) +
Raré (RM1) | MSs(5ml/l) + agar (10g/l) + mannose (30g/l) + IBA 0,0001g/l.
+ Kanamycin 0,05g/l + cefotaxime 0,25 g/I; pH=5,8

MS1(20ml/l) + MS,20ml/l) + MS3(5ml/l) + MS,(5ml/l) +
MSs(5ml/l) + agar (10g/l) + sucrose (30g/l) + IBA 0,0001g/I.
+ Kanamycin 0,05g/l + cefotaxime 0,25 g/l; pH=5,8

Raré 2
(RM2)
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* Ghi chl: CAcmMéi truong déu dwege chuan pH = 5,8 va khir triung. Thi

nghiém dwoc tién hanh énhiét 3o 25 + 2°C, thoi gian chiéu sang 16 gio

sang/ngay.
P2.2. Thanh phan moi trudng nudi cdy in vitro cdy dira can
MOi Thanh phan
truong

GM MS + duong sucrose 30 g/l + agar 8,5g/1 + than hoat tinh 1g/l +
nude dira 100 mi/l bd sung BAP 0,5mg/l

SIM MS + BAP 0,5mg/l + IBA 0,4mg/l + duong sucrose 30g/l +
agar 8,5g/l + than hoat tinh 1g/l + nudc dua 100ml/1.

SEM MS + IBA 0,2 mg/l + duong sucrose 30 g/l + agar 8,5g/l + than
hoat tinh1g/1.

RM MS + IBA 0,2 mg/l + duong sucrose 30 g/l + agar 8,5¢/l + than
hoat tinh1g/1.




