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PAI HOC THAI NGUYEN
TRUONG PAI HQC Y DUQC

THONG TIN KET QUA NGHIEN CUU
1. Théng tin chung

- Tén dé tai: “Nghién ctru tao dong ré to va biéu hién gen lién quan dén tong hop flavonoid
& cay Thé nhan sam (Talinum paniculatum Gaertn.)”

- Ma s6: DPH2017-TN05-04

- Cha nhiém d¢ tai: TS. Vii Thi Nhu Trang

- T6 chire chu tri: Truong Pai hoc Y Dugc — Pai hoc Thai Nguyén

- Thoi gian thyc hién: Tir thang 01 nam 2017 dén thang 12 nam 2018
2. Muc tiéu

Xay dung duoc hé thong tai sinh da chdi in vitro va tao duoc dong ré to nhim ting sinh khoi
phuc vu khai thac mot s6 dugc chit tir cay Thé nhan sam; Chiét rat va so sanh duge ham luong
flavonoid tir dong 1& to voi 1& cdy Thd nhan sam trdng ty nhién cung thoi diém; Biéu hién dugc gen
chalcone isomerase (GmCHI) va tao dugc dong cdy Thd nhan sim chuyén gen c6 ham luong
flavonoid cao hon cdy dbi chirg khong chuyén gen.

3. Tinh méi va sang tao

Két qua nghién ctru trong dé tai 12 co so tng dung ky thuat tao dong ré to va chuyén gen vao
viéc nang cao ham lugng cac hop chét ¢6 hoat tinh sinh hoc & cay Théd nhan sam va mot sd loai cay
duoc lidu khac. Cac dong ré to va dong cdy Thé nhan sam chuyén gen lam vat liéu cho chon gidng
Thé nhan sim c¢6 ham luong flavonoid cao.

4. Két qua nghién ctru

4.1. L4 mam 1a vat liéu nhan gen thich hop trong k¥ thuat chuyén gen ¢ cdy Thd nhan sdm. Moi
truong MS co ban + 50 ml/l nudc dua + 1,5 mg/l BAP 1a thich hop cho su phat sinh va sinh truéng
chdi tir nach 14 mam.

Lan dau tién biéu hién thanh cong gen GMCHI ¢c6 ngudn gdc tir cdy dau twong & cdy Thd
nhan sam. Tir 730 miu bién nap tao dwoc 28 ciy chuyén gen GMCHI trong diéu kién nha ludi.
Protein ti t6 hgp GmCHI da dugc biéu hién ¢ hai dong Tho nhan sam chuyén gen T1-2.2 va T1-10
& thé hé T1 voi ham luong 1an lugt 14 6,14 pug/mg va 4,29 pg/mg. Hai dong Tho nhan sam chuyén
gen T1-2.2 va T1-10 c¢6 ham luong flavonoid tong s ting 7,4 lan va 4,8 1an so voi cdy ddi chimng
khong chuyén gen.

4.2. Mo 14 1a vat liéu thich hop cho cam tmg tao ré to & ciy Tho nhan sim. Lay nhiém mo 14 boi A.
rhizogenes vdi ODggo = 0,6; néng do AS 100 umol/l; thdi gian nhiém khuén 10 phut; thoi gian
ddng nudi cdy 2 ngay; ndng do cefotaxime 500 mg/l la nhitng diéu kién thich hop cho cam {mg tao
1é to & cay Tho nhan sdm va 5/7 dong ré to da dugc tao ra. Moi truong MS & trang thai long khong
b6 sung chat diéu hoa sinh trudng, nudi trong diéu kién lic 1a thich hgp cho sy ting truong 1é to &
cay Tho nhan sam. DONg ré to chuyén gen s6 8 ¢ ham lugng flavonoid cao nhat (2,34 mg/g) ting
520 % so v6i ré bat dinh cta cdy Thé nhan sam.

5. San phim
5.1. San phim khoa hoc



- S6 bai bao dang trén Tap chi qudc té trong hé thong I1SI (SCI-E; SCImago: Q2): 01 bai

1. Thi Nhu Trang Vu, Thi Hong Trang Le, Phu Hiep Hoang, Danh Thuong Sy, Thi Thu
Thuy Vu, Hoang Mau Chu (2018), “Overexpression of the Glycine max chalcone isomerase
(GmCHI) gene in transgenic Talinum paniculatum plants”, Turk J Bot, 42, pp. 551 — 558 (SCI-E;
SClimago: Q2).

- S6 bai bao dang trén Tap chi qudc gia: 04 bai

1. Vi Thi Nhu Trang, Hb Manh Tuong, Lé Van Son, Nguyén Thi Tam, Chu Hoang Mau
(2018), “Pic diém hinh thai cdy Tho nhan sam (Talinum paniculatum) va trinh ty nucleotide ving
ITS, gen rpoC1 va rpoB”, Tap chi Cong nghé Sinh hoc, 16(3), tr. 451- 458.

2. Vii Thi Nhu Trang, Chu Hoang Mau (2018), “Str dung ma vach matK dé nhan dién mau
Thé nhén sim (Talinum paniculatum) thu tai mot s6 dia phuwong phia bic Viét Nam”, Tap chi Khoa
hoc va Cong nghé PH Thai Nguyén, 184(08), tr. 101-106.

3. Vii Thi Nhu Trang, Chu Hoang Mau (2017), “ Nghién ctru tao 1& to ¢ cdy Thd nhén sdm
Viét Nam (Talinum paniculatum Gaertn.)”, Tap chi Khoa hoc Pai hoc Quéc gia Ha Néi, 33, tr. 233
-241.

4. Vii Thi Nhu Trang, Nguyén Thi Tam, Chu Hoang M4u (2017), “Phat trién hé thdng tai
sinh in vitro phuc vu chuyén gen & cdy Thd nhan sdm (Talinum paniculatum Gaertn.)”, Tap chi
Khoa hoc va Céng nghé DH Thdi Nguyén, 161(01), tr. 73 - 79.

5.2. San phim dao tao
- La mot phan s6 lidu cuia dé tai NCS:

Vii Thi Nhu Trang, (2019), “Nghién ciru biéu hién gen GmCHI lién quan dén tong hop
flavonoid va cam vmg tao ré to & cdy Thé nhdn sam (Talinum paniculatum)”, Luan an Tién si Sinh
hoc, Truong Pai hoc Su Pham, Pai hoc Thai Nguyén.

6. Phuong thirc chuyén giao, dia chi wng dung, tac dong va lgi ich mang lai cia két qua
nghién ciru
- Pé tai ¢6 thé dugc sir dung 1am tai liéu tham khao trong hoc tap, giang day phan sinh hoc.

- San pham ctia & tai dugc sir dung 1am co so ing dung nang cao ham lugng flavonoid trong
cay Thé nhan sam bang k¥ thuat chuyén gen phuc vu cho y dugc hoc.

Ngay 20 thang 9 nam 2019
Té chirc chii tri Chii nhi¢m dé tai
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Vi Thi Nhu Trang



INFORMATION ON RESEARCH RESULTS

1. General information

Project title: “THE STUDY ON THE INDUCTION OF HAIRY ROOT AND THE
EXPRESSION OF GmCHI GENE INVOLVED IN FLAVONOID SYNTHESIS IN TALINUM
PANICULATUM”.

Code number: DH2016 - TNO5S - 04
Coordinator: MS. Vu Thi Nhu Trang

Implementing institution: Thai Nguyen University of Medicine and pharmacine
Duration: from 01-2017 to 12- 2018

2. Objective (s)

Establish an in vitro multi-shoot regeneration system and create hairy roots line to increase
biomass for the extraction of some pharmaceuticals from Talinum paniculatum. Extract and
compare the flavonoid content from the hairy roots line with the wild-type plants roots grown
naturally at the same time. Overexpressed chalcone isomerase (CHI) in the T. paniculatum and
created transgenic T. paniculatum lines with higher flavonoid content than the wild-type plants.

3. Creativeness and innovativeness

The research results of the dissertation will be the basis for applying the technique of
creating hairy roots and transgenic plants to improve the pharmaceutical content in T. paniculatum
and some other medicinal plants. The hairy roots and the transgenic T. paniculatum lines provide
materials for selecting T. paniculatum varieties with high flavonoid content.

4. Research results

4.1. The cotyledonary and the lateral shoot bud explants are suitable material to create multiple
shoots in T. paniculatum. The MS medium supplemented with 50 ml/lI coconut water + 1,5 mg/I
BAP is the suitable for shoot emergence and growth from axillary cotyledons. The MS medium
supplemented with 50 ml/lI coconut water + 2.0 mg/l BAP is the suitable for shoot emergence and
growth from the lateral shoot bud explants.

The cotyledons are suitable materials to create multiple shoot for gene transfer in T.
paniculatum plants. From a total of 730 samples, 28 GmCHI transgenic plants were survived in the
greenhouse. Recombinant CHI protein was expressed successfully in two transgenic T.
paniculatum lines of T1-2.2 and T1-10 in the T1 generation with contents of 6.14 pug/mg and 4.29
pg/mg, respectively.

Two transgenic T. paniculatum lines of T1-2.2 and T1-10, that contain 4.24 mg/g and 2.74
mg/g of flavonoid, respectively, which reflect increases of 7.4-fold and 4.8-fold, respectively,
compared to that in wild-type plants.

4.2. Leaf tissue is a suitable material for transforming and inducing hairy roots in T. paniculatum.
Density of bacteria corresponding to ODgy Value=0.6; concentration AS 100 umol/l; Infection time
of 10 minutes; 2 days of co-culture; cefotaxime concentrations of 500 mg/l are suitable conditions
for inducing hairy roots from leaf tissue. In state of the liqguid MS medium without growth
regulator, shaking culture conditions are suitable for hairy roots growth in T. paniculatum. The
transgenic hairy roots line 8 had the highest flavonoid content (2.34 mg/g), an increase of 520 %
compared to the indeterminate root of the T. paniculatum.



5. Products
5.1. Science
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region, rpoC1 and rpoB genes”, Journal of Biotechnology, 16(3), pp. 451- 458.

3. Vu Thi Nhu Trang, Chu Hoang Mau (2018), “Use of matk DNA barcode for identification of
Talinum paniculatum collected in northern provinces of Vietnam”, Journal of Scrience and
Technology — TNU, 184(08), pp. 101-106.

4. Vu Thi Nhu Trang, Chu Hoang Mau (2017), “Establisment of hairy rootlines in Vietnamese
fameflower plant (Talinum paniculatum), VNU Journal of Scrience, 33, pp. 233-241.

5. Vu Thi Nhu Trang, Nguyen Thi Tam, Chu Hoang Mau (2017), “The develoment in vitro
regeneration system for gene transfer in Talinum paniculatum plants”, Journal of Scrience and
Technology — TNU, 161(01), pp. 73-79.

5.2. Educase
- Is part of the data of the PhD:

Vu Thi Nhu Trang (2019), “The study on the expression of GmCHI gene involved in
flavonoid synthesis and induction of hairy root in Talinum paniculatum ”, Doctoral dissertation of
Biology, College of Education, Thai Nguyen University

6. Transfer alternatives, application institutions, impacts and benefits of research results
- The topic can be used as a reference in learning, teached biology.

- The product of the topic is used as a basis for application overexpess flavonoid in
Talinum pniculatum by genetic engineering for medicine.



MO PAU
1. it van dé

Tho nhan sam (Talinum paniculatum) 1a loai cy than thao dugc biét dén véi gia tri duge lidu
cao. Cac nghién ctru vé thanh phan héa hoc ciia cdy Tho nhan sim cho thdy, trong 14 va ré c6 rat
nhiéu cac hop chat c6 hoat tinh sinh hoc khac nhau nhu: alkaloid, flavonoid, saponin, tannin,
phytosterol, phytol; trong d6 cac phytol chiém ty 1 cao (69,32 %) Tir lau, Tho nhan sdm da dugc
st dung trong y hoc co tmyen dic biét 1a trong diéu tri bénh tiéu duong type 2, viém da, rdi loan
tiéu hoa, yéu sinh 1y va rdi loan sinh san. Galactogue trong 14 co tac dung chdng viém, kich thich
tang tiét sira & phu nit cho con bu va c6 kha ning chita bénh viém loét. RE ciia cdy Thd nhan sam
dugc st dung dé thuc day kha ning sinh san va chira cac bénh phy khoa nhu bat thuong trong chu
ky kinh nguyét. Steroid saponin trong r& cdy Tho nhan sam c6 tac dung phong va chira bénh xo v
dong mach, dong thoi con 13 nguyén liéu dé tong hop nén hormone sinh duc.

Flavonoid 12 mot hop chat ¢ vai trd quan trong ddi v6i con ngudi nhu c¢6 tic dung chdng
oxy hoa, bao vé gan, khang khuan, chdng viém, chdng ung thu... Tuy nhién, chua thiy nghién ctru
vé thu nhan flavonoid & cdy Thd nhan sim vi ham luong flavonoid & cac loai thudc chi Talinum,
trong d6 c6 cdy Thd nhin sdm rat thip. Van dé dit ra 13 lam thé nao dé nang cao ham luong
flavonoid & cac loai thudc chi Talinum noi chung va cay Tho nhan sam (T. paniculatum) néi riéng
dé 6 thé st dung trong chiam séc strc khoe cong dong.

Cho dén nay, dd c6 mot sb cach tiép can chii yéu duoc ap dung dbi véi cay duge liéu dé lam
tang ham luong flavonoid. D6 1a sir dung phuong phap chon loc tir quan thé hodc lai hitu tinh hay
dot bién thuc nghiém, tir d6 chon loc cac dong cay c6 ham Iugng flavonoid cao. Tuy nhién, ddi véi
cdy Thé nhan sdm chua thiy cong bd nao vé tng dung phuong phap nay dé nang cao ham lugng
flavonoid; nhung viéc ing dung cong nghé sinh hoc thuc vat nhu chuyén gen va nudi ciy mo té
bao thyc vat ¢ cay dugc liéu da dugc quan tdm va mang lai hiéu qua cao trong thu nhan cac hop
chét ¢6 hoat tinh sinh hoc, trong d6 c6 flavonoid.

O thyc vat, flavonoid dugc tong hop qua dwudng phenylpropanoid, chuyén phenylalanine
thanh 4-coumaroyl-CoA va sau d6 4-coumaroyl-CoA s& di vao qua trinh tong hop flavonoid. C6 rat
nhiéu cac enzyme tham gia vao con dudng tong hop flavonoid nhu phenylalanine ammonia-lyase,
cinnamate 4-hydroxylase, 4-Coumarate CoA ligase, chalcone synthase, chalcone isomerase...
Trong d6, chalcone isomerase (CHI) la enzyme chia khoa trong qua trinh sinh téng hop flavonoid
bang viéc X(c tac cho phén tir naringenin chalcone mach hé duoc dong vong dé hinh thanh cac
naringenin. Sau d6, hgp chit nay sé& dugc chuyén hoa thanh nhiéu loai flavonoid chinh nhu
flavanone, flavonol va anthocyanin. Do véy, biéu hién manh gen ma héa enzyme CHI sé& lam ting
hoat d6 ctia enzyme chia khoa CHI va ham luong cac loai flavonoid trong ciy chuyén gen s& duoc
cai thién.

Ngoai ra, Thd nhin sam 14 loai cdy c6 r& ci, nhidu hop chat thir cip dwoc tip trung o ré,
trong d6 c6 flavonoid. Do vay, dé ting thu nhén flavonoid & cay Tho nhan sam, cach tiép can tmg
dung ky thuat nudi cdy mo té bao thyc vét bang phuong phép cam tng tao ré to nham ting sinh
khéi ciing duge quan tdm nghién ctru. Khi mo thyuc vat (1a, doan than, 14 mam...) bi 1dy nhiém
Agrobacterium rhizogenes thi T-DNA trong cau trac Ri-plasmid mang cac gen rol va cac gen ma
hoa sinh téng hop auxin loai IAA s€ dugc chuyén vao mod thuc vat. Su biéu hién d@)ng thoi cia cac
gen rol va cac gen tong hop auxin s& tao nén kiéu hinh ré to & mé té bao thuc vat dugc lay nhiém
A. rhizogenes.

Xuat phat tir nhitng co s6 trén chung t6i da chon va tién hanh dé tai: “Nghién ctru tao dong
ré to va biéu hién gen lién quan dén téng hop flavonoid & ciAy Thé nhan sim (Talinum
paniculatum Gaertn.)”.



2. Muc tiéu dé tai

(i) Xay dung duoc hé thong tai sinh da chéi in vitro & cdy Tho nhan sam;

(ii) Tao duoc dong ré to c6 ham luong flavonoid cao hon ré cdy Tho nhan sam trong ty nhién cling
thoi diem;

(iii) Biéu hién duoc gen chalcone isomerase (CHI) va tao duoc dong cay Thé nhan sam chuyén gen
c6 ham lugng flavonoid cao hon cay doi ching khong chuyén gen.

3. Noi dung nghién ciru

(i) Nghién ciru tai sinh da chdi in vitro ¢ cdy Thd nhan sim

- Nghién ctru anh huong cta diéu kién khtr tring, cac chat kich thich sinh truong dén sy tai sinh da
choi, ra ré in vitro va gia thé thich hop dwa ciy ra moi trudng tu nhién.

(i) Tao dong ré to in vitro va so sanh ham lrong flavonoid & cac dong ré to véi ré ciy Théd
nhan sim trong ty nhién

- Nghién ciru cam tmg tao dong ré to tir cdy Thd nhin sim nhd vi khudn Agrobacterium
rhizogenes;

- Nghién ctru chiét rat flavonoid tir cac dong ré to va ré cua cy Tho nhan sam trong tu nhién;
- So sanh ham luong flavonoid ctia cac dong ré to so voi ré ctia cdy Tho nhan sam trong tu nhién.
(iii) Nghién ciru chuyén gen GmCHI va tao dong cidy Tho nhin sam chuyén gen

- Nghién ctru chuyén céu trac mang gen GmCHI vao cdy Thé nhin sdm thong qua nach 14 mam va
tao cac dong cdy Tho nhan sadm chuyén gen. Phan tich sy hop nhat va sy biéu hién cua gen chuyén
GmCHI ¢ cay Tho nhan sam chuyén gen;

- Phan tich, so sanh ham luong flavonoid tong s trong cac dong cdy Thd nhan sam chuyén gen va
cay khong chuyén gen.

Chwong 1. TONG QUAN TAI LIEU
Dé tai da tham khao va tong két 131 tai liéu, trong d6 co 6 tai lidu tiéng Viét, 125 tai liéu tiéng
Anh vé ba vin d& co ban, do6 1a: (1) Nghién ctru nudi cy in vitro & cdy Thd nhan sdm; (2) Flavonoid va
con dudng téng hop flavonoid & thuc vat; (3) Enzyme CHI va biéu hién gen ma hoa CHI.

Cay Thé nhan sam (Talinum paniculatum Gaertn.) chira flavonoid va saponin c6 kha ning
chbng oxy hoa manh va duoc stir dung trong diéu tri mot s6 bénh nhu viém nhidm, di ung, loét da
day... Hién nay chwa c6 cong trinh nghién ctru cong b ham luong flavonoid trong cdy Thd nhan
sam, tuy nhién, ¢ loai Talinum triangulare da duoc xac dinh c6 ham lugng flavonoid rat thap (khoang
0,897 mg/g 14 tuoi) (Afolabi va cs, 2014).

Flavonoid duoc téng hop qua duong phenylpropanoid va chalcone isomerase la enzyme chia
khéa cho sinh tong hop flavonoid bang viéc xuc tac cho phan tir naringenin chalcone mach hé dugc
dong vong dé hinh thanh cc naringenin. Dé cai thién ham lwong cac hop chit c6 hoat tinh sinh hoc
& cdy Thd nhan sdm (trong d6 c6 flavonoid), cho dén nay cac nghién ctru chu yéu tiép can theo
hudng ting sinh khdi t& bao, ré to. Nghién ctru cia Zhao va cs (2009) di chi ra vat lidu thich hop va
néng dd cac chét kich thich tang trudng t8i wu dén su hinh thanh mo seo, cum chdi, ty 1é ra ré, ty 1&
sdng sot ctia cdy con trong vudn wom; Muhallilin va cs (2013) d nghién ctru cam ng tao ré cia
cay Thé nhan sim tir mo 14 v6i su didu chinh chét kich thich ting truéng auxin trong nudi ciy in
vitro. Trong khi d6, Manuhara va cs (2012) da nghién ctru anh huong cua viéc suc khi va mat do
cdy dén sinh khdi ré to cua cdy Tho nhan sim trong binh bioreactor bang cach bién nap A.



rhizogenes vao mau l4 cta cdy Thé nhan sam. O Viét Nam, hién chua tim thdy cong bd vé tao dong
1 to & cay Tho nhan sam.

Ngoai cach tiép can cai thién ham luong flavonoid bang tmg dung ki thuat nudi cdy mé té
bao tao sinh khoi dé tang thu nhan flavonoid, ki thuat biéu hién manh gen ma hda enzyme chia
khoa CHI trong con dudng tong hop flavonoid ciing duoc quan tdm nghién ctiru. Trén thé gidi di c6
mot s cong trinh nghién ctru biéu hién manh gen CHI & cdy Ca chua (Muir va cs, 2001), Thubc 1a
(Li va cs, 2006), Mau don (Lin va cs 2014)... Két qua thu duoc ham lwong flavonoid téng sb,
flavonol, anthocyanin ting nhiéu lan so véi cay dbi chimg khong chuyén gen. Hién nay, chua tim thay
cong trinh nghién ctru chuyén gen CHI vao ¢y Thd nhan sim. Do viy, hudng tmg dung cong nghé
tang cuong biéu hién gen mi héa enzyme chia khoa trong con dudng chuyén hoa tong hop flavonoid &
cdy Tho nhén sim can duoc quan tAm va tip trung nghién ciru.

Chuong 2. VAT LIEU VA PHUONG PHAP NGHIEN CU'U

2.1. VAT LIEU NGHIEN CUU

Hat va mau cdy Thd nhan sam duoc thu tir thang 9/2015 dén thang 3/2016 tai 5 dia phuong:
huyén Tan Yén, tinh Bic Giang (BG); thanh phd Thai Nguyén (TN1); huyén Dai Tir, tinh Thai
Nguyén (TN2); thi x4 Son Téy, Ha Noi (HT); huyén Hoanh B9, tinh Quang Ninh (QN). Tién hanh
gieo tréng cac mau Thd nhan sam phuc vu nhén dién va tao nguyén liéu cho cac phan tich hinh thai
va sinh hoc phén ti.

Chung A. rhizogenes ATTC 15834 dugc cung cap tir Vién Cong nghé sinh hoc - Vién Han
lam Khoa hoc & Cong nghé¢ Viét Nam.

Chung vi khuin Agrobacterium tumefaciens CV58 mang vector chuyén gen pCB301-
GmCHI duoc cung cép boi BO mon Sinh hoc hién dai & Gido duc sinh hoc, Truong Pai hoc Su
pham, Pai hoc Thai Nguyén.

2.2. HOA CHAT, THIET BI VA PIA PIEM NGHIEN CUU
Hoa chét str dung trong nghién ciru dugc mua tir nhimg hing ndi tiéng trén thé gi¢i nhu hang
Fermentas, Bio-Neer, Invitrogen, nhu Trizol Reagents, kit Maxima® First Strand cDNA Synthesis,
; Céc thi nghiém nudi cdy in vitro va chuyén gen vao cdy Tho nhan sim duoc thuc hién tai Phong
thi nghiém Cong nghé té bao thuc vat, Khoa Sinh hoc, Truong Pai hoc Su pham - Pai hoc Thai
Nguyén. Cac thi nghiém phan tich ciy chuyén gen duoc 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 nghé sinh hoc - Vién Han 1am Khoa hoc va Cong nghé Viét Nam.

2.3. PHUONG PHAP NGHIEN CUU

2.3.1. Phuong phap dinh danh mau cdy Tho nhan sim bang phuong phap hinh thai so sanh theo Pham
Hoang Ho (1999), Bd Tat Loi (2004), tra ciru trén http://www.tropicos.org/Name/26200178 va
phwong phap phén loai hoc phan tir dwa vao mot sé mi vach DNA nhu ving ITS, doan gen matK,
rpoC1, rpoB.

2.3.2. Céc phu:o‘ng phap nuéi cay in vitro: (1) Phuo‘ng phap khur trung hat; Phuong phép téi sinh da
chdi ¢ cay Tho nhan sam; (3) Phuong phép nudi cy tao ré to & ciy Tho nhan sam.

2.3.3. Phuong phap chuyén gen GmMCHI viao cdy Thd nhan sdm qua nach 14 mam nho
A.tumefaciens dugc tién hanh dya trén nghién ctru caa Olhoft va cs (2006).

2.3.4. Phuong phap phan tich cdy chuyén gen: Kiém tra sw c6 mat ciia gen chuyén bang ki thuat
PCR. Xac dinh sy hgp nhét ciia gen chuyén GmCHI vao hé gen cdy Thd nhan sim dugc thyc hién
theo phuong phép Southern blot ctia Southern (1975). Phan tich sy biéu hién cua protein GmCHI
tai to hop & cdy Tho nhan sim chuyén gen bang phuong phap dién di theo Laemmli (1970) va


https://www.ncbi.nlm.nih.gov/pubmed/?term=Muir%20SR%5BAuthor%5D&cauthor=true&cauthor_uid=11329019
http://www.tropicos.org/Name/26200178

Western blot. Pinh lugng protein GmCHI tai to hop trong cdy chuyén gen bang ELISA theo
phuong phép ctia Sun va cs (2006). Xac dinh ham luong flavonoid trong cdy chuyén gen bang ki
thuat quang pho hip thu theo Kalita va cs (2013).

2.3.5. Cac phuong phap phan tich, xir 1y sb liéu: Cac s6 lidu trong nghién ciru duoc xtr li théng ké
b?mg ph?m mém SPSS dé xac dinh céc gia tri trung binh, phuong sai, do léch chuan, sai s trung
binh mau.

Chuong 3. KET QUA VA THAO LUAN
3.1. NGHIEN CUU HE THONG TAI SINH PA CHOI IN VITRO O CAY THO NHAN SAM
3.1.1. Két qua dinh danh cac miu Tho nhin sim
3.1.1.1. Pic diém hinh thdi cdc méu Tho nhin saém thu 6 mét sé dia phwong

Két qua so sanh nim mau Thd nhan sam thu tir cac dia phuong (Tan Yén, tinh Bic Giang;
thanh phé Thai Nguyén; huyén Pai T, tinh Thai Nguyén; thi xa Son Tay, Ha Noi; huyén Hoanh
BJ, tinh Quang Ninh) cho thiy, cac miu Thd nhan sdm giéng nhau vé hinh thai, gdm ré, than, 14,
hoa (Hinh 3.1 A). R& Thd nhan sdm 14 r& c, hinh tru va mang nhiéu r& con (Hinh 3.1 B). Than Thé
nhan sim moc thing, than mau xanh, chia thanh nhiéu canh (Hinh 3.1 A). L4 moc so le, hinh trimg
nguoc, hodc hinh thia hoic hinh mudng, khong 16ng, khong co 14 be, phién 1a day, hoi tham, hai
mit déu béng, dau 14 nhon hodc tu, phia cudng hep lai, cuéng rit ngan (Hinh 3.1 C). Pau canh xuét
hién cum hoa hinh chim nhiéu hoa nho, duong kinh 6 mm, 5 canh hoa mau tim nhat, hon 10 nhi
dai 2 mm, bau hoa hinh ciu, hoa c¢6 2 14 dai (Hinh 3.1 D). Qua nhé, khi chin c6 mau xam tro,
duong kinh uwéc 3 mm (Hinh 3.1 E). Hat Thé nhan sim rat nhod, mau den nhanh hoi det, trén mat

Hinh 3.1. Cay Thé nhan sam. A: cay Thé nhdn sam; B: ré, cu; C: canh, ld; D: nu va hoa, E: qua; F: hat.

Sau khi d6i chiéu cac dic diém hinh thai quan sat dugc & cic mau Thé nhan sim vdi cac dic
diém cay Tho nhan sdm theo mé ta cia Pham Hoang Ho (1999), Db Tt Loi (2004) va dong thoi
tra ciru trén http://www.tropicos.org/Name/26200178 cho thiy cac mau Thd nhan sim BG, TN1,
TN2, HT, QN thudc cung loai T. paniculatum, chi Talinum, ho Rau sam (Portulacaceae).

Tuy nhién, sir dung phuong phap hinh thai so sanh rt kho xac dinh duoc miu Thd nhan sdm
khi cdy dang trong giai doan phat trién (chua ra hoa) va d& nhdm 1an véi loai T. triangulare. Vi
vay, dé c6 thé tranh duoc sy nhidm 13n véi cac thao duoc khac, can két hop phuong phap hinh thai
so sanh véi viéc sir dung ma vach DNA trong nhan dién mau cay Thd nhan sam.

3.1.1.2. Diic diém trinh tw nucleotide ciia viing ITS va doan gen matK

Dic diém trinh tw viing ITS

Két qua kiém tra san phim PCR trén gel agarose 1 % cho thiy & ca 5 lan chay chi xuét hién
mot bing duy nhét véi kich thude khoang hon 600 bp, tuong tng véi kich thude du kién cua ving
ITS. Két qua giai trinh ty nucleotide di xac dinh dugc ving ITS c6 kich thudc 643 bp. Bing
BLAST trong NCBI cho thiy ving ITS phén 1ap tir 5 miu nghién ctru (ITS-TN1, ITS-TN2, ITS-
BG, ITS-HT, ITS-QN) c6 ty 1& tuong dong 1a 99 % véi ba trinh ty vang ITS cung loai T.
paniculatum, mang mé sé JF508608, L78094, EU410357 trén GenBank; két qua nay di khing
dinh trinh tu nucleotide phan 1ap dugc 1a vang ITS thudc loai T. paniculatum.
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Diic diém trinh tw doan gen matK

Két qua kiém tra san pham PCR trén gel agarose 1 % cho thdy & ca 5 lan chay chi xut hién mot
bang duy nhét véi kich thude khoang hon 800 bp twong tmg voi kich thude du kién cua doan gen
matK. Két qua giai trinh ty nucleotide thu dwoc doan DNA ciia ca 5 mau Tho nhan sam cé kich
thude 808 nucleotide. Bang BLAST trong NCBI cho thay trinh ty doan DNA phén 1ap tir 5 mau
nghién ctru (matK-TN1, matK-TN2, matK-BG, matK-HT, matK-QN) c0 ty 1¢ tuong déng 99 % vobi
3 trinh ty gen matK cung loai T. paniculatum, mang ma s6 AY015274, KY952520, GQ434150 trén
GenBank, két qua nay da cho théy trinh ty nucleotide phan 1ap dugc la doan gen matK cua loai T.
paniculatum.

Nhu vay, dua vao dir liéu phan tir hé gen luc lap trén GenBank va két qua nhan dién céc mau
Tho nhén sam, co thé thay sy két hop phuong phép hinh thai so sanh céc dic diém cua ré, than, 14,
hoa, qud, hat véi hai ma vach DNA la vung ITS va doan gen luc lap matK du co s& xac dinh chinh
xac cac mau Tho nhan sdm trong ty nhién.

3.1.2. H¢ thong tai sinh da chdi in vitro ¢ ciy Tho nhan sim
3.1.2.1. Két qud khir tring hat

Két qua & bang 3.1 cho thy, diéu kién khir tring t6i wu ctia hat Thd nhan sdm 13 dung dich
javel 60 % trong 10 phut (ty 1¢ binh khong bi nhiém 1a 92,23 %, ty 1¢ hat nay mam dat 91,55 %,
ch6i mam phat trién tt).

Bang 3.1. Anh huong cua javel 60 % va HgCl, 0,1 % dén ty 1& nay mam cua hat sau 10 ngdy nudi

ciy (n=30)
Thoi giankhtr | Ty 1ébinh | Ty 1é hatnay | Kich thuéc mam Hinh thai mam
trang (phat) khong bi mam (%) | sau 10 ngay (cm)
nhiém (%)
Anh hirong cua javel 60 % dén 1y 1é ndy mam ciia hat
10 | 9223 [ 9155° | 1,58° | Map, xanh binh thuong
Anh hirong ciia HgCl, 0,1 % deén ty 1é nay mam cia hat
5 | 9125° | 8226° | 1,39° | Map, xanh binh thuong

Ghi chu: Gid tri 6 moi ¢t voi cdac chit cdi di kém giong nhau thé hién khong co sy sai khdc voi p <
0,05.
3.2.1.2. Két qua tao da chdi va ra ré in vitro & cAy Thé nhin sim
3.2.2.1. Anh hwéng ciia BAP dén suw phat sinh va sinh truéng choi tiv ndch ld mam

Két qua ¢ bang 3.2 cho thay, méi truong MS co ban bo sung 1,5 mg/l BAP ¢6 kha ning
tao chdi va kich thich sinh truéng chdi 16n nhét tir 14 mam, sé chdi/mau dat 1,68 (giai doan 2
tuan) va 1,78 (giai doan 4 tuan).

Bang 3.2. Anh huong caa BAP dén sy phat sinh va sinh trudng chdi tir 1a mam (n=30)

Néng d6 | S6 miu tao | SO chdi/mau | % sovdi | Chiéucao | S la/chdi Chat luong
BAP (mg/l)|  chdi d6i chimg | chdi (cm) choi
Sau 2 tuan
15 | 2356 | 168" | 13658 | 087 | 474 | Map, XBT
Sau 4 tuan
15 | 2412 | 178" | 13283 | 288° | 614 | Map, XBT

Ghi chu: Gia tri 0 moi cot voi cac chiv cai di kem giong nhau thé hién khong co sy sai khac voi p <
0,05; XBT: xanh binh thuong.
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Anh huéng BAP, sw két hop BAP va IBA dén sw phdt sinh va sinh trwéng choi tiv doan
thén mang mdt choi bén

Két qua phan tich anh huong ctia BAP dén sy phét sinh va sinh truong chdi tir doan than
mang mit chdi bén duoc trinh by & bang 3.3.

Két qua & bang 3.3 cho thdy méi truong MS co ban bd sung 2 mg/l BAP ¢6 kha ning tao
chéi va kich thich sinh truéng choi 16n nhat, sb chdi/mau dat 3,04 (giai doan 2 tuan) va 3,24 (giai
doan 4 tuan). So sanh két qua & bang 3.2 va bang 3.3 cho thdy su phat sinh va sinh truéng chdi tir
doan than mang mit chdi bén hiéu qua hon sy phat sinh va sinh trudng chdi tir nich 14 mam & cung
ndéng d6 BAP. Nhu vay, BAP 2 mg/l 1a chat kich thich tang truong thich hop tao da chéi tir doan
than mang mat chdi bén & cay Tho nhan sam.

Bang 3.3. Anh huong ciia BAP dén sy phét sinh va sinh truong chdi tir doan thdn mang mét chdi bén

(n=30)
Nong do SO c~h(")i/ % so véi | Chiéu cao choi S0 !é/ Chét Tugng chdi
BAP (mg/l) mau bC (cm) choi .
Sau 2 tuan
20 | 3,04° | 2187 | 087" | 522° |  Map XBT
Sau 4 tuan
20 | 3,24° | 21600 | 28° | 652 |  Map, XBT

Ghi chu: Gia tri 0 moi cot voi cac chir cdi di kem giong nhau thé hién khong co s sai khac voi p <
0,05; XBT: xanh binh thuong.
Két qua dnh hwéng ciia IAA va NAA dén khd néng ra ré ciia cdy Tho nhan sam in vitro

Két qua phan tich anh hudéng ctia IAA dén kha ning ra r& ciia cdy Thd nhan sdm dugc trinh
bay o bang 3.5.

Bang 3.5. Anh hudng ciia IAA dén kha ning ra r& ciia cdy Tho nhan sdm (n=30)

Nong do IAA (mg/l) | Tyléchdirard (%) | Sbré/chdi | Chiéu dai ré (cm)
Sau 2 tuan
05 | 80,17° | 5,13 y 0,92°
Sau 4 tuan
05 | 98,12 | 13,23° y 3,79°

Ghi chii: Gid tri 6 moi ¢t véi cdc chik cdi di kém giong nhau thé hién khéng c6 sw sai khéc véi p <
0,05.

Bang 3.5 cho thdy, méi truong MS bd sung 0,5 mg/l IAA cho ty 18 cay ra ré cao nhét dat
80,17 % tang 2,66 lan (giai doan 2 tudn) va 98,12 % ting 1,09 lan (& giai doan 4 tuan) so voi
ddi chimg. Vay ndng do IAA tdi vu kich thich ra r& in vitro ¢ cdy Thé nhan sam 1a 0,5 mg/l.

Két qua phén tich anh huong ciia NAA dén kha ning ra r& in vitro ctia cdy Thd nhan sim &
bang 3.6 cho thdy, méi trudng MS bd sung 0,5 mg/l NAA cho ty 1é cdy ra ré cao nhét dat 58,33
% tang 1,93 lan (giai doan 2 tudn) va 94,36 % ting 1,05 lan (& giai doan 4 tuan) so voi doi
chtng. Nhu vay nong d6 NAA 0,5 mg/1 1a thich hop kich thich ra r& & cdy Thd nhan sam.
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Bang 3.6. Anh huong cia NAA dén kha ning ra ré ctia ciy Tho nhan sam (n=30)

Néng do NAA (mg/l) Tylechoirare S6 ré/chdi Chicu dai r€ (cm)

(%)
Sau 2 tuan
05 | 58,33° | 3218 | 0,31°
Sau 4 tuan
05 | 94,36° | 1043 | 2,79

Ghi chu: Gia tri 0 moi cot voi cac chir cai di kem giéng nhau thé hién khong co sy sai khac voi p <
0,05.

Khi so sanh cac chi tiéu vé ty 1¢ ra r& va sb 1& & ciing thoi diém ciia 2 nong do i wu 0,5 mg/l
IAA va 0,5 mg/l NAA cho thiy IAA hiéu qua hon NAA. Vay chat kich thich ra r& t6i wu & cay Thd
nhan sam 1a 0,5 mg/l IAA.
3.2. TAO DONG RE TO TU CAY THO NHAN SAM
3.2.1. Két qua tao dong ré to tir cdy Tho nhin sim
3.2.1.1. Khdo sdt vit ligu thich hop tao ré to & cdy Tho nhin sam

Két qua khao séat loai md thich hop cho cam ung tao ré to duoc thé hién qua bang 3.7 va hinh 3.4.
Bang 3.7. Két qua khao sat vat lidu thich hop tao ré to & ciy Tho nhan sam (n=150, sau 4 tuin)

Loai mo6 Ty I¢ mau tao ré to S6 ré/mau Chiéu dai ré (cm)
(%)
L& 65,9° 3,45° 3,25¢
Poan than mang mét choi bén 55,6° 1,897 1,59%
La mam 58,2° 2,32° 1,82°

Ghi chii: Gid tri ¢ moi ¢t véi cac chik cai di kém giong nhau thé hién khong c6 sw sai khdc voi p <
0,05.

Két qua bang 3.7 va hinh 3.4 cho thay, trong 3 loai mé khao sat cho cam g tao ré to thi mo
1a cho ty 1¢ tao r& to cao nhat 65,9 % (4 tuan tudi), thip nhat 1a doan than mang mat chdi bén cho ty
1¢ tao 1é to 14 55,6 % (4 tuan tudi). Pong thoi ré to ciing sinh trudng va phat trién tot tir mo 1a
chuyén gen. Nhu vdy, mo 1a ctia cy in vitro sau 4 - 6 tuan nudi cay 1a ngudn vat liéu thich hop cho

tao reé to & cay Tho nhan sam.
at e %

B

Hinh 3.4. Khéo sat vat liéu thich hop dé tao & to & cdy Thd nhan sim sau 4 tun bién nap. 4: ré to duoc
cdm vmg tir ld mam, B: ré to dwoc cam g tir doan than mang mdt choi bén, C: ré to dwoc cam img tiv
mo 4.
3.2.1.2. Anh hwéng ciia mit dé A. rhizogenes, nong dj AS, thoi gian liy nhiém khudn, thoi gian
dong nuéi cdy dén hiéu qud tao ré to tir mé ld Thé nhan sim

Két qua phéan tich anh huong cua mat do A. rhizogenes, nong d6 AS, thoi gian liy nhiém
khuén, thoi gian déng nudi céy dén hiéu qua tao ré to tir mo 14 Thd nhan sdm cho théy, mat do vi
khudn twong tmg vdi gia tri ODggo = 0,6; nong dd AS 100 umol/l; thodi gian nhiém khuén 10 phut;
thoi gian dong nudi cdy 2 ngay; ndng do cefotaxime 500 mg/I cho ty 16 mé 14 cam tng tao r& to cao
nhét (65,9 %) (Bang 3.8).



13

Bang 3.8. Anh huong cia mat d6 vi khuan A. rhizogenes, nong do AS, thoi gian nhiém khuén, thoi
gian dong nudi cdy dén hiéu qua tao r& to tir md 14 Tho nhan sim (n=150, sau 4 tuan)

Anh huong qﬁa mat d6 | Anh hudng cua nong do Anh huong cua thc‘yi gian | Anh hudng cta thoi gian dong
khuan AS nhiém khuan nudi cay
A A . Thoi gian
oD Ty 1¢ mau Nozgsd(,) Ty 1é mau nl;rilesr(: lfllle:lléin Tylé miu | dongnudi | Ty 1é miu tao
8001 tao 18 to (%) tao ré to (%) . tao ré to (%) cly 1é to (%)
(umol/1) (phut) :
(ngay)
0,2 23,42° 50 43,23 5 45,23° 1 36,12°
0,4 34,56° 75 47,32° 10 65,9° 2 65,9°
0,6 65,9° 100 65,9° 15 40,07° 3 23,34°
0,8 43,24° 125 45,14° 20 34,12 4 14,12
1,0 29,43 150 40,10 25 12,51% 5 4,12

Ghi chii: Gid tri & moi cgt véi cdc chir cdi di kém giong nhau thé hién khong cé s sai khdc véi p <
0,05.
3.2.1.3. Nghién citu xdc dinh ngwong diét khudn ciia cefotaxime
Két qua xac dinh ngudng diét khuan cua cefotaxime ¢ bang 3.9 cho thay, ndng do cefotaxime
ti wu diét khuan 12 500 mg/l cho ty Ié dia cdy khong bi nhidm 12 93,76 % va ty 16 miu tao ré to 1a
65,9 %. Két qua nay pht hop véi nghién ciru cuia Manuhara va cs (2015).
Bang 3.9. X4c dinh ngudng diét khuén cia cefotaxime sau 4 tuan

Nong do cefotaxime (mg/l) Ty 1¢ dia cay khong bi nhiém (%) Ty 1é¢ mau tao ré to
(%)
500 93,76° 65,9°

Gid tri & moi cét Vi cdc chit cdi di kém giong nhau thé hién khdng cé sw sai khdc véi p < 0,05.
3.2.1.4. Phén tich dong ré to mang gen rolC bang ki thudt PCR

Két qua dién di kiém tra san pham PCR caa hai cap mdi nhan gen rolC va gen VirD2 cho thiy,
doan gen rolC c¢o kich thudéc khoang 0,5 kb va doan gen VirD2 c6 kich thudc khoang hon 0,3 kb
dugc khuéch dai o giéng dbi chimg duong (pRi plasmid 15834); cac giéng chay san pham PCR cua
cac dong ré to (5/7 dong 2, 3, 6, 7, 8) (Hinh 3.5 A) déu c6 sy hién dién cua mot bang DNA duy
nhét sang rd nét & vi tri 520 bp (ctng vi tri véi ddi ching duong gen rolC) va khong c6 bang DNA
& vi tri 338 bp cua gen VirD2 (Hinh 3.5 B); nguoc lai véi céc giéng d6i chung duong, cac giéng ddi
ching 4m va d6i chiing r& khdng chuyén gen (ré bét dinh) déu khéng c6 biang vach & cac vi tri 338
bp va 520 bp.

M: =5 ok 102D

3 45 67 8

1kb
0.5kb

A B
Hinh 3.5. Hinh anh dién di kiém tra san pham PCR nhan doan gen rolC (A) va doan gen virD2 (B)
M: Thang chuan 1kb; (-): muéc; (+): san pham PCR cua Ri plasmid; 1. Ré khdng chuyén gen; Cac
giéng tir 2 d@én 8 (A): san pham PCR nhan gen rolC cua 7 dong ré to Thé nhan sam; Cac giéng 2,
3,6, 7, 8 (B): san pham PCR nhan gen virD2 cua cac dong ré to mang gen rolC.
3.2.1.5. Anh hwéng ciia trang thdi méi trwong dén sw tang trwong ré to Thé nhin sim

Trong ba trang thai méi truong thir nghiém gém dic, ban léng va 1éng thi ré to trén moi
truong long nudi lac cho toc do ting truong cao nhat (4,11 g ré tuoi), tiép sau 1a moi truong béan
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long (3,02 g ré tuoi) va cudi cing 1a moi truong dic (2,12 g ré twoi) ting lan luot 1a 7,47; 5,49 va
3,85 lan so véi khéi luong ré ban dau sau 4 tuan nudi cdy (Bang 3.10). Nhu vay, méi truong long
nudi lac gitp ré to Tho nhan sam ting truong tot nhat. Hinh anh thé hién két qua nudi cay tao ré to

& cay Tho nhéan sam dugc thé hién ¢ hinh 3.6.
Bang 3.10. Anh hudng cia trang thai moi truong dén sy ting truong 1é to Tho nhan sam

Trang thai Khdi lwong ré | Khdi lugng 1& twoi | Khdi lugng | Khdi luong ré kho
moi truong ban dau (g) sau 4 tuan (g) 1é tang (lan) (9)
Long nuoi lac 0,55 4,11° 7,47 0,34°
Ban long 0,55 3,02° 5,49 0,23
bac 0,55 2,12° 3,85 0,18°

Ghi chii: Gid tri & moi cft véi cdc chir cdi di kém giong nhau thé hién khéng cé s sai khdc véi p <
0,05.

Hinh 3.6. Hinh anh cam tng va nudi cdy ré to Tho nhan sam
A- md 14 Thé nhan sam; B- ré to' cam img sau 4 tuan; C- nudi cdy ré to trén méi truong ban long
sau 2 tuan; D- nudi ré to trong maéi truong long nudi lac sau 2 tuan; E- re to tang truéng sau 4
tuan.
3.2.1.6. Xdc dinh ham lwong flavonoid téng sé trong cdc dong ré to chuyén gen
Két qua ham lugng flavonoid trong nam dong ré to chuyén gen 2, 3, 6, 7, 8 va ré bét dinh
dugc thé hién ¢ bang 3.11.
Bang 3.11. Ham luong flavonoid tong s6 ctia nim dong ré to chuyén gen va ré bét dinh

Céc mau nghién ctru Ham lugng flavonoid tong s6 | Tang so voi dbi ching khong
(mg/g) chuyén gen (%)
Ré bat dinh 0,45° 100
Dong 8 2,34° 520

3.2.2. Théo luan két qua tao dong ré to tir cdy Thd nhan sam

Nubi cdy sinh khéi r& to nhd vi khudn A. rhizogenes dé thu nhdn cac hop chét thir cip c6
hoat tinh sinh hoc 1a mét giai phap hiéu qua, c6 thé khic phuc dugc nhiing han ché cua phuong
phap nhan giéng truyén thong va phwong phap nudi cdy ting sinh khdi t& bao. Pdi véi cay Thd
nhan sim, nghién ctru 18 to va tng dung k¥ thut nhan nudi ting sinh khéi r& to dd dugc Manuhara
va cs (2012) cong bd. O Viét Nam, nghién ciru tao dong ré to tir thuc vat va dic biét 1a & cay Thd
nhan sdm con rit mGi mé. Trong nghién ctru nay, mo 14 1a vat liéu thich hop tao ré to & cay Thd
nhan sdm. Mat do vi khuin twong ung véi gia tri ODgy = 0,6; nf‘mg dd AS 100 umol/l; thoi gian
nhidm khuén 10 phat; thoi gian ddng nudi cdy 2 ngay; ndng do cefotaxime 500 mg/I 13 nhirng diéu
kién thich hop cho cam tng tao ré to tir md 14 cdy Thé nhan sdm. Két qua nay ciing phu hop véi
nghién ciru Manuhara va cs (2015). Mdi trudng MS & trang thai 1ong khong b sung chat diéu hoa
sinh trudng, nudi trong diéu kién lic 1a thich hop cho sy ting truéng ré to & cy Thd nhan sam. Két
qué kiém tra sy c6 mat gen rolC bang phuwong phap PCR va sy ving mit cua gen virD2 da khing
dinh 5 dong ré to (dong 2, 3, 6, 7, 8) dugc tao ra tir cdy Tho nhan sam, két qua nay phu hop véi
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nghién ciru cia Thwe va cs (2016). Tuy nhién, dé sir dung cac dong ré to Tho nhan sim nay trong
san xuat thu nhan flavonoid néi riéng va cac chat chuyén héa thir cap noi chung thi can tiép tuc
nghién ctru, so sanh ham luong cac hop chét c6 hoat tinh sinh hoc giita dong ré to véi ré cua cay
Thé nhan sdm ty nhién.
3.3. TAO DONG THO NHAN SAM CHUYEN GEN GmCHI
3.3.1. Két qua chuyén gen GmCHI va tao cAy Tho nhin sim chuyén gen
3.3.1.1. Két qud khdo sdt vit liéu chuyén gen thong qua A. tumefaciens

Két qua tao da chdi tir 14 mam va doan thin mang mét choi bén sau khi bién nap A.
tumefaciens duoc thé hién qua bang 3.12 va hinh 3.7.

Bang 3.12. Hiéu qua tao da chdi tir 14 mam va doan than mang mét chdi bén sau khi lay nhiém A.
tumefaciens (n=150)

Vit lidu S0 choi/ Chidu cao chdi (cm) S0 1a/ Chét luong chdi
mau choi
Sau 6 tuan
La mam 3,02° 1,34° 5,21° Map
Doan than 1,40° 1,132 3,432 Gay

Ghi chii: Gid tri & moi cot véi cdc chit cdi di kém giong nhau thé hién khong cé sw sai khéc véi p <
0,05.

Két qua ¢ bang 3.12 va hinh 3.7 cho thy, hiéu qua tao da chdi tir 14 mam sau khi bién nap A.
tumefaciens cao gap 2,15 lan (& giai doan 6 tun) so véi doan than mang mét chdi bén. Bdng thoi
chdi duoc tao ra tir |4 mam c6 chiéu cao, sé 14, chit lugng chdi tot hon so véi chdi duoc tao ra tir
doan than mang mét chdi bén. Nhu vay, 14 mam chinh 1a vat liéu thich hop tao da chdi phuc vu
chuyén gen & cay Thé nhan sam.

Hinh 3.7. Hiéu qua tao da chdi tir 14 mdm va doan thin mang mét chdi bén sau khi 1ay nhiém A. tumefaciens

A, B: Sw phat sinh va sinh truong choi tir lé mam dwoc bién nap A. tumefaciens sau 4 tuan va 6 tuan.
C, D: Sy phdt sinh va sinh trucng choi tir doan than mang mdt choi bén dwoc bién nap A. tumefaciens
sau 4 tudn va 6 tudn.

3.3.1.2. Chuyén ciu triic mang gen GmCHI va tao ciy Thé nhéin sam dwoc chuyén gen

Két qua chuyén céu trac mang gen GMCHI vao ciy Thd nhan sdm thong qua A.tumefaciens
lay nhiém qua nach 14 mam duoc thé hién bang 3.13 va hinh 3.8. Bang 3.13 cho thiy, trong 730
mau bién nap qua cac giai doan tai sinh va sinh truéng chdi, chon loc béng khang sinh tao dugc 18
dong cay duoc chuyén gen GmCHI gém 28 cdy trong diéu kién nha ludi, chiém 2,46 %. Song song
v6i thi nghiém chuyén gen GmCHI, tién hanh hai 16 d6i chung 1a BDCO va BC1. O 16 BC1 thu duoc
35 cay song sot & vuron wom.




Hinh 3.8. Hinh anh biép nap va tai sinh cay Tho nhan sam chuyén gen. A: hat da khir tring ndy
mam trén méi trwo*ng GM; B: dong nuoi cay trong toi trén méi truong CCM; C: cam itng tao choi;
D: tdi sinh da choi sau 4 tudn; E, F: ta ré va tao cdy hoan chinh trén méi truong RM; G: cay
chuyén gen trong trén gid thé; H: Cdy trong trong vieon wom & diéu kién nha hedi,

Bang 3.13. Két qua bién nap ciu triic mang gen GmCHI vao cay Tho nhan sim

Déichimgva | OM850 | gsuan | Séchdi | Schdi | Sécayséng | SO CAY song
. n mau bién X g x ~_ ...z | sottrong nha
thi nghiém tao choi | kéo dai rare trén gia thé .
nap luoi
bCo 40 0 0 0 0 0
bCl 40 30 70 68 40 35
Thi nghiém 3 lan 730 200 102 63 43 28

Ghi chi: DCO: cac mau Tho nhdn sam khéng chuyén gen dwoc cdy trén méi truong tdi sinh cé bo
sung khdng sinh; PCI: cic mau Thé nhdn sam khong chuyén gen dwoc cdy trén moi truong tdi
sinh khéng bé sung khang sinh.

3.3.2. Két qua phan tich cdy Tho nhan sim chuyén gen

3.3.2.1. Xdc dinh sw hop nhit ciia gen chuyén GmCHI trong hé gen cdy Thé nhin sam thé hé
70

Két qud kiém tra cdc cdy Thé nhdn sam dwoc chuyén gen bang PCR

Két qua phan tich PCR v&i cip moi dic hiéu CHI-Ncol-F/CHI- Notl-R & hinh 3.9 thu duoc
doan DNA duy nhét véi kich thuéc khoang 0,66 kb twong tng véi kich thuéc gen GmCHI dugc
chuyén vao cdy Thé nhan sim & 8 cay Tho nhan sam (T0-2.1, T0-2.2, T0-4, T0-7, T0-10, T0-12,
T0-14 va T0-16).

Két qua kiém tra cdc cdy Tho nhan sam dwoc chuyén gen bang Southern blot

Tam cdy Tho nhan saim dugc chuyén gen & thé hé TO dwong tinh véi PCR 1a TO- 2.1; TO-
2.2; TO- 4; TO- 7; TO- 10; TO- 12; TO- 14; TO- 16 va cay doi chimg khong chuyén gen di dugc sir
dung dé phan tich Southern blot, két qua thé hién & hinh 3.10. Két qua ¢ hinh 3.10 cho thay, bang
DNA xuét hién & 6 cdy dugc chuyén gen TO- 2.1; TO- 2.2; TO- 4; TO- 7; TO- 10; TO- 14. Hiéu suét
chuyén gen tinh dén thoi diém phén tich lai Southern 1 5/730 = 0,68 %. Nhu vy, c6 thé khang
dinh gen chuyén GmCHI da duoc gin vao hé gen cia cdy chuyén gen. Cac cdy Tho nhan sim
chuyén gen cho két qua lai Southern tiép tuc dugc chim séc va wu tién phat trién phuc vy nhiing
phan tich tiép theo vé kha ning hoat dong va biéu hién manh ctia gen chuyén GmCHI trong cdy
chuyén gen.
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Hinh 3.9. Hinh anh dién di kiém tra san phdm Hinh 3.10. Két qua phan tich ciy Thé nhdn sim
PCR nhan gen GmCHI tir cic cdy Thd nhan sim chuyén gen bang lai Southern & cac cdy dugc
duoc chuyén gen & thé hé TO bang cap mdi CHI- chuyén gen duong tinh véi PCR véi doan do
Ncol-F/CHI- Notl-R GMCHI duge dénh dau bang biotin

3.3.2.2. Phin tich sw biéu hién protein CHI tdi té hop trong cic dong Thé nhin sam chuyén gen
o thé h¢ T1

Thu qua va hat ctia 6 cdy Tho nhan sim c6 két qua duwong tinh véi Southern blot & thé hé TO
(TO- 2.1; TO- 2.2; TO- 4; TO- 7; TO- 10; TO- 14) dem gieo tré)ng thi chi c6 hat cia 4 cay (T1- 2.2;
T1- 4; T1- 10; T1- 14) ndy mam va tao 4 dong cdy chuyén gen T1. Két qua lai Western phan tich
biéu hién protein tai to hop ciia 4 dong cdy Tho nhan sim chuyén gen va ciy dbi ching khong
chuyén gen trén hinh 3.11 cho thay, trén mang lai xuat hién bing mau & vi tri kich thuéc khoang 25
kDa ctia 2 dong cay Tho nhan sim chuyén gen T1-2.2; T1- 10 ¢ thé hé T1. Dong T1- 4; T1- 14 va
cay dbi ching khong chuyén gen khong xuat hién bing protein. Didu d6 ching to gen chuyén
GMCHI da dugc di truyén tir thé hé TO sang T1 ¢ 2 dong Tho nhan sim chuyén gen T1 (T1- 2.2;
T1- 10) va da dich ma téng hop protein GmCHI tai to hgp. Nhu vy, hiéu sut chuyén gen & giai

doan nay dat 0,27 % (2/730).

0.00
WT T1-22 T1-10

té6 ho'p ((Hg/mg)
QRN WA N N

Ham lwgng protein CHI tai

Caykhéng cj'nuyéngen (WT) va hai dong cay
thé nhan sam chuyén gen

Hinh 3.11. Két qua phan tich Western blot tir Hinh 3.12. Két qua phan tich ELISA xac dinh
4 dong Tho nhan sim chuyén gen thé hé T1 va  ham lugng protein tai t6 hop CHI ctia hai dong
cdy dbi chirmg khong chuyén gen Tho nhan sAm chuyén gen (T1- 2.2; T1- 10) va

cdy d6i chimg khong chuyén gen (WT)

Ham luong protein tai t hop GmCHI trong ciy cuia hai dong Tho nhan sam chuyén gen T1-
2.2, T1- 10 dugc phan tich bang phuwong phap ELISA, két qua dugc thé hién & hinh 3.12. Biéu d6 ¢
hinh 3.12 cho thay hai dong Thé nhan sim chuyén gen (T1- 2.2, T1- 10) tong hop protein tai to hop
GmCHI c¢6 ham luong lan luot 1a 6,14 pg/mg va 4,29 ug/mg. Dong T1- 2.2 ¢6 ham lugng protein
GmCHI cao hon dong T1- 10. Két qua nay di ching minh ring ¢ hai dong Thd nhan sam chuyén
gen, protein GmMCHI dugc ting cuong biéu hién.

3.3.2.3. Xdc dinh ham lwong flavonoid tong sé trong cdc dong ciy Tho nhén sam ¢ thé hé T1

Két qua xac dinh ham luong flavonoid trong hai dong cay Thd nhan sdm chuyén gen (T1-
2.2; T1- 10) va cdy d6i chimg duoc thé hién ¢ bang 3.14.
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Bang 3.14. Ham luong flavonoid tong sé cua hai dong Thé nhan sam chuyén gen T1- 2.2;
T1- 10 va cay d6i chirng khong chuyén gen

x o, Ham luong flavonoid % s0 véi doi chang
Céac mau nghién cau I R 2
tong s6 (mg/g) khbng chuyén gen
Céc cay doi chirng khdng chuyén gen 0,57 100
Dong T1-2.2 4,24° 743,86
Dong T1- 10 2,74° 480,70

Ghi chu: Gia tri 0 moi cot voi cac chir cai di kem giéng nhau thé hién khong co sy sai khac voi p <
0,05.

Bang 3.14 cho thdy 2 dong Tho nhan sam chuyén gen GmCHI & thé hé T1 (T1-2.2 va T1-10)
c¢6 ham lugng flavonoid 1a 4,24 mg/g va 2,74 mg/g ting lan luot 1a 743,86 % va 480,70 % so véi ciy
d6i ching khong chuyén gen. Két qua nay da chirg minh sy biéu hién manh gen GmCHI ¢ hai dong
Tho nhan sam chuyén gen T1-2.2 va T1-10 di tac dong lam ting tong hop flavonoid ¢ cac cay
chuyén gen.

3.2.4. Thao luan két qua bién nap va tao dong Thd nhan sim chuyén gen

O ciy Thé nhan sdm cac huéng nghién ciru hién nay chu yéu tip trung vao nudi cdy in vitro dé
tang sinh khdi ma chua thiy cong trinh nghién ciru thiét 1ap mot phuong phap chuyén gen hiéu qua
dé cai thién dugc ham lugng cac hop chét c6 hoat tinh sinh hoc trong cay Thé nhan sam, trong do
c6 flavonoid. Nghién ctru ctia ching t6i chon cach tiép can g dung nguyén 1y biéu hién manh gen
nham ning cao hiéu qua biéu hién protein tai t& hop trong muc dich ting cuong hoat dong cua
enzyme chia khoa tham gia vao con dudng sinh tong hop cac hop chat thir cdp o thuc vat. GmCHI
ma hoa enzyme chia khéa CHI phan lap tir cdy dau twong dugc Iya chon chuyén vao cdy Tho nhan
sam. Tho nhan sam 1a thyc vat hai 14 mam, ki thudt chuyén gen thong qua A.tumefaciens dugc sir
dung c6 hiéu qua khi 1ay nhiém qua nach 14 mam (Olhoft va cs, 2006). Trong tong s6 730 miu bién
nap, tao ra 28 cay Tho nhan sam dugc chuyén gen tuong tng v6i 18 dong dugc chuyén gen sdng
sot. Két qua phan tich tac dong ctia enzyme tai to hop dén sy tong hop flavonoid ¢ hai dong cay
Tho nhén sdm chuyén gen T1 cho thiy, ham lugng flavonoid téng sé cta hai dong Tho nhén sim
chuyén gen T1- 2.2; T1- 10 lan luot 1a 4,24 mg/g va 2,74 mg/g ting 7,4 1an va 4,8 1an so Vi cdy
dbi ching khong chuyén gen. Két qua nay phu hop véi nghién ciru cia mot sd tac gia trén thé
gidi. Li va cong su (2006) di nghién ctru chuyén gen SMCHI cua loai S. medusa vao cay Thudc 14,
két qua lam ting ham lugng flavonoid tong sd gap 5 1an so voi cac cay khong chuyén gen. Nghién
ctru chuyén gen CHI phan lap tir cdy Da yén thao chuyén vao Ca chua ciia Muir va cs (2001) di tao
dugc cac cdy Ca chua chuyén gen c6 ham lugng flavonol ting dén 78 lan trong vo qué so voi cdy
khong chuyén gen... Nhu vdy c6 thé thay, khi chuyén gen CHI phan 1ap tir loai nay sang loai khac
da lam tang ham luong flavonoid, flavonol va flavone & cay chuyén gen va cach tiép can lya chon
k¥ thuat biéu hién manh gen GmCHI c6 ngudn gdc tir ddu tuong lam ting ham lugng enzyme CHI
tham gia tong hop flavonoid va din dén ting ham luong flavonoid & cdy Thd nhan sam 1a hop 1y.


https://www.ncbi.nlm.nih.gov/pubmed/?term=Muir%20SR%5BAuthor%5D&cauthor=true&cauthor_uid=11329019
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KET LUAN VA PE NGHI
1. Két luan
1.1. Cac mAu Thd nhan sdm thu tai mot sé dia phuong dugc xac dinh thudc cung loai T.
paniculatum, chi Talinum, ho Rau sam (Portulacaceae) bang phuwong phap hinh thdi so sanh két
hop v6i phan tich ma vach DNA.

1.2. L4 mam la vat liéu nhan gen thich hop trong k¥ thuat chuyén gen & cay Tho nhan sim. Moi
trudng MS co ban + 50 ml/l nudce dira + 1,5 mg/l BAP 1a thich hop cho su phat sinh va sinh trudéng
chdi tir nach 14 mam.

Tir 730 mau bién nap tao dugc 28 cay chuyén gen GmCHI trong diéu kién nha ludi. Protein
tai t6 hop GmCHI da duoc biéu hién ¢ hai dong Tho nhan sim chuyén gen T1-2.2 va T1-10 ¢ thé
hé T1 v6i ham luong lan luot 1a 6,14 pg/mg va 4,29 pg/mg. Hai dong Tho nhan sdm chuyén gen
T1-2.2 va T1-10 c6 ham luong flavonoid tong sé ting 7,4 1an va 4,8 lan so véi cdy ddi chimg
khéng chuyén gen.

1.3. M6 14 1a vat liéu thich hop cho cam ung tao ré to & cay Thé nhén sam. Lay nhiém mo 14
bai A. rhizogenes v6i ODgg = 0,6; ndng d6 AS 100 umol/l; thoi gian nhidm khuan 10 phut; thoi
gian dong nudi cdy 2 ngay; nong do cefotaxime 500 mg/l 1a nhimg diéu kién thich hop cho cam
g tao 1& to & cAy Thd nhan sdm va 5/7 dong ré to dd dugc tao ra. Méi truong MS & trang thai
16ng khong bd sung chét didu hoa sinh trudng, nudi trong didu kién lic 1a thich hop cho sy ting
truong 1é to & cay Thod nhan sdm. DONg ré to chuyén gen sé 8 c6 ham lugng flavonoid cao nhat
(2,34 mg/g) tang 520 % so v&i 1& bat dinh cta cay Thd nhan sam.

2. Dé nghi

2.1. Tiép tuc phén tich va dénh gia 2 dong Tho nhan sam chuyén gen (T1- 2.2; T1- 10) & cac thé hé
T2, T3,... nhdam chon duoc dong Thd nhan sam chuyén gen c¢6 ham luong flavonoid cao va 6n
dinh.

2.2. Tiép tuc phén tich va danh gia 5 dong ré to (2, 3, 6, 7, 8) nham chon dugc dong 1& to c6 ham
luong flavonoid cao va 6n dinh.



