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2. Muc tiéu:

Tao duoc dong ré to cdy Binh voi bang k thuat nudi cay in vitro té bao thyc vat;
Tao dugc dong cay Binh vdi chuyén gen c¢6 ham luong rotundin cao hon cay
khéng chuyén gen;

Panh gia duoc ham lwong va chit luong hoat chét rotundin trong ré, ca cay Binh
vOi tu nhién, cay in vitro, ré to va ciy chuyén gen.

3. Tinh méi va sang tao:

Dinh danh duoc mau cdy Binh voi Viét Nam c6 trong Sach dé bang ma vach DNA
két hop phén tich cac dic diém vé hinh thai va giai phau;

Xay dung dugc hé théng tai sinh in vitro phuc vu chuyén gen ¢ cay Binh vdi va
quy trinh chuyén gen vao cay Binh voi;

Xéc dinh duoc moi truong nudi cay in vitro tao dong ré to cay Binh voi.

Lan dau tién duoc gen mi héa enzyme columbamine O-methyltransferase duoc
biéu hién thanh cong & cay chuyén gen.

4. Két qua nghién ciru

Dinh danh mét s6 mau cay Binh véi Viét Nam bang ma vach DNA két hop phan
tich cac dic diém vé hinh thai va giai phau.

Nghién ciru hé thdng tai sinh in vitro phuc vu chuyén gen & cay Binh voi.

Nghién ciru tao sinh khéi ré to cay Binh voi bang k¥ thuat nudi cdy in vitro té bao
thuc vat.

Nghién ciu biéu hién gen ma hoéa enzyme columbamine O-methyltransferase &
cay Binh véi

Xac dinh va so sanh ham lugng hoat chét rotundin trong ré cay Binh véi tu nhién,
cay in vitro.



5. San pham

5.1. San pham khoa hoc: 01 Bai bao SCIE (Q2), 01 Bai béo Scopus, 01 bai béo québc té

khéc, 02 Bai bao khoa hoc dang trén tap chi trong nudc

(1) Tan Quang Tu, Phat Tien Do, Doai Van Nguyen, Nhan Thi Thanh Pham, Tam Thi
Nguyen, Mau Hoang Chu (2021), “The columbamine O-methyltransferase gene
(CoOMT) is capable of increasing alkaloid content in transgenic tobacco plants”,
Molecular Biology Reports, https://doi.org/10.1007/s11033-021-07074-6

(2) Nhan Thi Thanh Pham, Dung Phuong Le, Khanh Thi Ngoc Pham, Xaykham
Thipphavong, Mau Hoang Chu (10/2021), “DNA barcode of matK combined with
ITS effectively distinguishes the medicinal plant Stephania brachyandra Diels
collected in LaoCai, Vietnam”, Journal of Applied Biology & Biotechnology 9(6):
63-70. DOI: 10.7324/JABB.2021.9608. ISSN: 2455-7005, 2347-212X. Scopus;
Q3.

(3) Hiep Hoang Phu, Thao Thi Phuong Cao, Danh Thuong Sy, Thi Thanh Nhan Pham
(2021), “Identification of Stephania spp. Collected in Laocai province of Vietnam
by morphology, anatomy and DNA barcode methods”, CASEAN 7, 222-232.

(4) Tangmany SYSOMEPHONE, Ngbé Diém Quynh, PHANTHAHAK Santhana,
Nongkhan MANISOK, Pham Thi Thanh Nhan (2020), “Nghién ctru cdng thic
khtr tring miu va méi truong nudi ciy in vitro cay Binh véi vang (Stephania
spp.)”, Tap chi Khoa hoc va Céng nghé 225(08): 239 — 244, ISSN: 1859-2171.

(5) Pham Thi Thanh Nhan, Tran Thi Hong, Hoang Pha Hiép, Cao Thi Phuong Thao,
Tur Quang Tan, Chu Hoang Mau (2020), “Nghién ctru cong thirc khir tring mau va
moi truong nudi cdy in vitro cdy Binh v6i hoa dau (Stephania cepharantha
Hayata)”, Bio c4o khoa hoc Hoi nghi Céng nghé Sinh hoc toan quéc, 914-919

5.2.San pham dao tao: 04 Luan vin thac sy, hd tro 02 B¢ tai NCKH sinh vién, 03

KLTN, 01 dé tai NCKH cua hoc sinh dat giai 03 cip thanh phé.

(1) ThS Thongkham LAPHASY (bao v¢ 2019), tén luan van: “Nghién ctru moi truong
nudi ciy in vitro cay Binh voi (Stephania spp)”.

(2) ThS Tangmany Sysomephone (bao vé 2020), tén luan van: “Thiét ké cau trlc
vector biéu hién mang gen ma hda enzyme columbamine O- methyltransferase ¢
cay Binh voi (Stephania spp.)”.

(3) ThS Xaykham Thipphavong (bao vé 8/2021), tén luan van: “Nghién ctu chuyén
gen ma héa enzyme CoOMT vao cay thude 14 (Nicotiana Tabacum L.)” .

(4) ThS Pham Thi Ngoc Khanh (bao vé 8/2021), tén luan vin: “Pinh danh mau cay
Binh vo6i (Stephania spp.) thong qua dic diém hinh thai, giai phiu va DNA
barcode”.



(5) HVCH. Ngd Diém Quynh (du kién bao vé 10/2022), tén luan vin: Nghién ctu
chuyén gen vidA vao cay Binh vdi

(6) HVCH. Phanthahak Santhana (du kién 8/2022, di lam thu tuc), tén luan vin:
Nghién cau chuyén cdu tric mang gen mid hoa enzyme columbamine O-
methyltransferase vao cdy Binh voi (Stephania brachyandra Diels)

5.3.San pham wng dung: 03

- Quy trinh nudi ciy ré to dugc st dung dé thu nhan chit rutundin c6 ham luong

cao;

- Quy trinh nhan gidng in vitro duoc st dung phuc vu coéng tac bao ton, khai théc,
san Xuat.

- Quy trinh chuyén gen mi hoa enzyme columbamine O-methyltransferase

5.4.San pham khac

San pham dang ki so hitu tri tué gdm: 01 Quy trinh chuyén gen ma hoa enzyme
columbamine O-methyltrasferase dugc chap nhan don.

6. Phwong thirc chuyén giao, dia chi wng dung, tac ddng va lgi ich mang lai caa
két qua nghién ciu
6.1. Phwong thirc chuyén giao

Quy trinh nhén gidng in vitro dugc chuyén giao cho cic Trung tAm gidng ciy
dugc lidu dé gop phan vao cong tac bao ton, khai thac ngudn gen va san xuat cay dugc
liéu nay.

Khoa Dugc, Truong Pai hoc Y Duoc co thé sur dung quy trinh tao sinh khoi ré to
dé thu nhan dugc chét rotundin c6 ham luong cao, an toan sinh hoc.

Sau khi chuyén thanh cong cau tric mang gen chuyén vao cdy Binh voi nghién
clru, vector chuyén gen duoc st dung dé chuyén vao cac mau cdy Binh voi khéac, gop
phan cai thién ham luong rotundin ciia cac loai cay Binh voi, dap ung nhu cau sir dung
dugc chit rotundin trong y hoc.

6.2. Dia chi ung dung

- Céac phong thi nghiém vé Cong nghé sinh hoc, Sinh hoc phan tir, Di truyén hoc,
Sinh hoc thuc nghiém cuia cac truong dai hoc thudc Pai hoc Théai Nguyén, Trung
tam giong ciy thudc co thé st dung quy trinh nhan giéng in vitro va tao sinh khéi
1é to phuc vu cong tac bao tdn, khai thac, va san xuét.

- Tang cuong nang luc nghién ctru, dao tao cua Truong Pai hoc Su pham - Pai hoc
Thai Nguyén. Dé tai gép phén tao diéu kién cho cac can b tré, sinh vién, hoc vién
cao hoc, nghién ctru sinh tham gia nghién ctru khoa hoc, tao ra san phém phuc vu
phat trién kinh té x4 hoi khu viuc mién nui phia Bic. Gop phan sir dung hiéu qua
hé théng thiét bi nghién ctru cua truong Pai hoc Su pham —Pai hoc Thai Nguyén.



- Tao diéu kién cho phat trién dao tao nganh Cong nghé sinh hoc, Di truyén hoc,
Sinh hoc thyc nghiém thudc hé dao tao Pai hoc, Sau dai hoc (thac si, tién si) tai
Truong Pai hoc Su pham- Pai hoc Thai Nguyén.

6.3. Tdc dpng va lgi ich mang lai ciia két qud nghién ciru
6.3.1. Pbi voi linh vuc gido duc va dao tao

Két qua nghién ctru cua dé tai 1a tai liéu phuc vu nghién ctru, dao tao sinh vién,
hoc vién cao hoc nganh sinh hoc, cong nghé sinh hoc, gop phan ning cao chét luong,
hiéu qua dao tao va nghién ctru khoa hoc cua Truong Pai hoc Su pham- Pai hoc Thai
Nguyén. Dong thoi, dé tai gbp phan ting cuong ning lyc, k¥ ning tng dung Cong
ngh¢ sinh hoc cho giang vién cac co s& dao tao dai hoc lién quan dén Sinh hoc va
Cong ngh¢ sinh hoc.

NCS, hoc vién, sinh vién dugc tiép can v6i cong nghé moi, rén luyén ky ning
phuc vu cho thuc tién chuyén mén sau nay.
6.3..2. Pbi vai linh vic khoa hoc va cong nghé c6 lién quan

Két qua nghién ciru ciia dé tai s& 1a co sé ung dung k¥ thuat chuyén gen vao viéc
nang cao ham lugng rotundin cta ctia cady Binh voi.
6.3..3. Pi voi phat trién kinh té-xa hoi

Két qua nghién ctru tao vector chuyén gen va tao duoc cac dong Binh voi chuyén
gen c¢6 ham luong rotundin cao s& s& duoc sir dung dé chuyén vao cic miu ciy Binh
voi khac ¢ Viét Nam. Két qua nghién ctru ciia dé tai mo ra trién vong tao cdy trong
chuyén gen c6 ham luong rotundin cao, dap (mg duoc nhu cau vé duge chat nay.
6.3..4. Bdi voi to chire chu tri va céc co so tmg dung két qua nghién ciru

Pé tai gop phan boi dudng kha ning nghién ctru cta cac giang vién tré, hinh
thanh nhoém nghién ciru manh vé linh vyc Gmg dung cong nghé gen & cdy trong. Pong
thoi, két qua nghién ctru khang dinh kha nang lam chi Cong nghé sinh hoc méi, ng
dung dugc vao thuc tién; Cong nghé nudi céy mé té bao thuc vat c6 thé duoc su dung
trong khai thac va bao ton ngudn gen cay duoc liéu quy hiém.

Thoi Nguyon, ngay 15 thong 01 ndm 2022

Té chirc chu tré ChU nhiém dé tai
(ky, ho va ton, diing d& u) (ky, ho va tom)

TS. Pham Thi Thanh Nhan



INFORMATION ON RESEARCH RESULTS

. General information

Project title: Nghién ctru hé thong nudi cdy ré to va biéu hién gen mi hoa enzyme
columbamine O-methyltransferase nhim ting ham luwong rotundin & cdy Binh voi
(Stephania spp).

Code number: B2019-TNA-09

Coordinator: Dr. Pham Thi Thanh Nhan

Implementing institution: Thai Nguyen University

Duration: 24 months, extension time: 6/2022

. Objective(s)

Created the Stephania root-hair line by the in vitro plant cell culture;

Created the Stephania transgenic line with high rotundin content compared to WT;
Evaluated the content and quality of active rotundin in the roots, tubers of natural,
in vitro, hairy roots and transgenic Stephania plants.

. Creativeness and innovativeness

Identified samples of Vietnamese Stephania plants listed in the Red Book by DNA
barcodes combined with morphological and anatomical features;

Built an in vitro regeneration system for transformation and the transgene protocol
in the Stephania plants.

Determined the in vitro culture medium to create the hairy root line of the Stephania
plants.

For the first time, the gene encoding the enzyme columbamine O-methyltransferase
was successfully expressed in transgenic plants.

. Research results

Identification of some samples of Vietnamese Stephania plants by DNA barcode
combined with analysis of morphological and anatomical features.

Study on in vitro regeneration system for transformation in the Stephania plants.
Study on the production of hairy root biomass of the Stephania plants by in vitro
culture techniques.

Study on gene expression encoding columbamine O-methyltransferase enzyme in
the Stephania plants

Determination and comparison of active rotundin in the roots of natural, in vitro



Stephania plants

5. Products

5.1. Scientific products published: 01 SCI paper (Q2), 01 Scopus article, 01

international article, 02 papers published in the domestic magazines.

(1) Tan Quang Tu, Phat Tien Do, Doai Van Nguyen, Nhan Thi Thanh Pham, Tam Thi
Nguyen, Mau Hoang Chu (2021), “The columbamine O-methyltransferase gene
(CoOMT) is capable of increasing alkaloid content in transgenic tobacco plants”,
Molecular Biology Reports, https://doi.org/10.1007/s11033-021-07074-6

(2) Nhan Thi Thanh Pham, Dung Phuong Le, Khanh Thi Ngoc Pham, Xaykham
Thipphavong, Mau Hoang Chu (10/2021), “DNA barcode of matK combined with
ITS effectively distinguishes the medicinal plant Stephania brachyandra Diels
collected in LaoCai, Vietnam”, Journal of Applied Biology & Biotechnology 9(6):
63-70. DOI: 10.7324/JABB.2021.9608. ISSN: 2455-7005, 2347-212X. Scopus;
Q3.

(3) Hiep Hoang Phu, Thao Thi Phuong Cao, Danh Thuong Sy, Thi Thanh Nhan Pham
(2021), “Identification of Stephania spp. Collected in Laocai province of Vietnam
by morphology, anatomy and DNA barcode methods”, CASEAN 7, 222-232.

(4) Tangmany SYSOMEPHONE, Ngo Diem Quynh, PHANTHAHAK Santhana,
Nongkhan MANISOK, Pham Thi Thanh Nhan (2020), “Study of the sterilization
formula and in vitro medium of yellow Stephania spp.” Journal of Science and
Technology, 225(08): 239 — 244, ISSN: 1859-2171.

(5) Pham Thi Thanh Nhan, Tran Thi Hong, Hoang Phu Hiep, Cao Thi Phuong Thao,
Tu Quang Tan, Chu Hoang Mau (2020), “Study on sterilization and the in vitro
culture medium of Stephania cepharantha Hayata”, Scientific Report of the
National Biotechnology Conference, 914-9109.

5.2. Training products:

04 Master thesis, 02 students’ scientific projects, 03 graduation thesis, 01 pupils’
scientific research project with the 3rd city prize.

(1) Master Thongkham LAPHASY (defended 2019), thesis title: “Study on the in
vitro culture medium of Stephania spp.”.

(2) Master Tangmany Sysomephone (defended 2020), thesis title: “Design the
expression vector structure containing gene encoding enzyme columbamine O-
methyltransferase in Stephania spp.”.

(3) Master Xaykham Thipphavong (defended 8/2021), thesis title: “Study on
transformation of gene encoding enzyme columbamine O- methyltransferase into
Nicotiana Tabacum L.”.



(4) Master Pham Thi Ngoc Khanh (defended 8/2021), thesis title: “Identification of
some samples of Stephania spp. plants by morphological and anatomical features
and DNA barcode”.

(5) Master candidate Ngo Diem Quynh (defended 10/2022), thesis title: Study on
transformation of gene vidA into Stephania spp.

(6) Master candidate Phanthahak Santhana (defended 8/2022, waiting for the
Decision), thesis title: Study on transformation of the transgenic structure
containing gene encoding enzyme columbamine O- methyltransferase into
Stephania brachyandra Diels plant.

5.3. Application products: 03

- Protocol of hairy root culture for obtaining high rutundin content;

- Protocol of the in vitro propagation for preservation, exploitation, and production.

- Transformation protocol of the gene encoding columbamine O-methyltransferase
enzyme.

5.4. Other results

Products registered for intellectual property include: 01 Application of
transformation protocol of the gene encoding columbamine O-methyltransferase
enzyme was accepted.

6.1. Transfer alternatives

The in vitro propagation protocol will be transferred to the Centers of Medicinal
Plants to contribute to the conservation, exploitation of genetic resources and
production of this medicinal plant.

The Faculty of Pharmacy, University of Medicine and Pharmacy, can use the
protocol of creating hairy root biomass to obtain high-quality, bio-safe rotundin.

After successfully transferring the transgenic structure into the Stephania plant,
the transgenic vector was used to transfer into other Stephania samples, contributing to
improving the rotundin content, meeting demands for rotundin in medicine.

6.2. Application institutions

- Laboratories of Biotechnology, Molecular Biology, Genetics, Experimental Biology
of universities belonging to Thai Nguyen University, Center of Medicinal Plants
can use protocols of the in vitro propagation and hairy root biomass for
conservation, exploitation, and production.

- Strengthening the research and training capacity of the University of Education-
Thai Nguyen University. The project contributes to creating conditions for young
officials, students, master candidates to participate in scientific research and create
products for socio-economic development in the Northern mountainous region.
Also, it contributes to the effective use of the research equipment system of the



University of Education- Thai Nguyen University.

- Create conditions for the training development of Biotechnology, Genetics, and
Experimental Biology belonging to the Undergraduate and Postgraduate training
system (Master, Doctor) at the University of Education - Thai University.

6.3. Impacts and benefits of research results

6.3.1. For education and training fields

The results are materials for researching and training students, master candidates
in fields of Biology, Biotechnology. Particularly, this project contributes to fostering
young lecturers’ research capabilities, improving the quality, effectiveness of training
and scientific research of Thai Nguyen University of Education. Contemporaneous, it
is the cohesion between theory and practice and application of advances in modern
biotechnology in reality.

PhD and Master candidates, trainees, students have opportunity to approach new
technology, practice skills for future profession.

6.3.2. For related science and technology fields

The results of the project will be the basis for applying transgenetic technique to
improve the rotundin content in Stephania spp. plants.

6.3.3. For social- economic development

The research results of designing transgenic vector and creating transgenic lines
with high rotundin content will be used to transfer into other samples of the Stephania
spp. plant in Vietnam. Research results opened up the prospect of creating transgenic
plants with high rotundin content to meet the demand for this drug.

6.3.4. For the implementing institution and the application organization

The project contributes to fostering the research capability of young lecturers,
forming a strong research group in the field of gene technology application in plants.

Contemporaneously, the research results confirm the ability to master new

biotechnology, which can be applied in reality; Plant tissue culture technology can be

used in exploiting and preserving genetic resources of rare medicinal plants.



