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TOM TAT
Saponin CK cé trong nhan sam thudc nhom triterpenoid cé hoat tinh sinh hoc cao, c6 tac dung
l6n trong diéu tri cac bénh ung thu, dai thao duong, mién dich, tim mach va nhiéu bénh khéac.
Tuy nhién, véi gia thanh dit dé va thoi gian nudi tréong nhan sam 1a rat lau va ton kém, doi héi
nhimg yéu cau khat khe vé diéu kién méi truong, anh sang, nhiét do, do 4m, ham luong cac vi
chat trong dat. Trong nghién cttu nay, ba gen lién quan chit che dén qua trinh téng hop CK & cay
nhan sam Han Quoc (Panax ginseng) bao gom: Toéng hop Dammaranediol (PgDDs) va
Protopanaxadiol (PgPPDs), enzyme duong héa PgUGT71A27 va enzyme tHMGR, enzyme ting
cuong con duong téng hop axit mevalonic & thuc vat dugc bién nap vao Arabidopsis thaliana (cay
ho céi). Cac dong déng hop tir mang vector tai t6 hop duoc st dung va phan tich danh gia muc do
biéu hién gen bing phuong phap PCR dinh luong dé chon loc nhing c4 thé biéu hién gen chuyén
manh nhat. Phan tich dich chiét triterpenoid téng s6 dé phat hién su c6 mat cta saponin CK. Két
qua nghién ctru ching minh kha nang téng hop saponin CK trén cay Arabidopsis thaliana, 14 tién
dé cho viéc tao ra cac loai cay trong nong nghiép cé ning suit cao, thoi gian sinh truéng ngan,
v6i muc dich thu sinh khéi hop chat saponin phuc vu muc dich san xuat cong nghiép, bd sung
vao cac loai thitc an chan nuoi.
Tt khéa: Ginsenoside CK, hoat chat nhan sam, CK, Panax ginseng, saponin CK, sinh tong hop
saponin.

1. DAT VAN BE hoéa hoc C,H:,0, va protopanaxatriol (PPT) cong
thiec hoéa hoc C;H,,O, bodi s khac nhau & goc
triterpenoid cé nhiéu trong cac cay ho nhan sam hydroxyl & i tri cac - bon s06 6 [3, 4]. Saponin CK lan
(Araliaceae) va tao nén hoat tinh sinh hoc chinh dau tién duoc phat hién va xac dinh vao nam 1972
cia cay nhan sam Viéet Nam nhu sam Ngoc Linh [ saponin CK con ¢6 tén goi khac 1a M1, IH-901,
(Panax vietnamensis) hay nhan sam Han Qudc G-CK. Gan day, cac cong bo khoa hoc ¢ ca cap do in
(Panax ginseng). Pay 1a nhém chit chuyén hoa vitro va in vivo da chimg minh c6 hoat tinh ‘sinh hoc
tht sinh da dang, ¢6 vai tro trong phong vé thuc ctia saponin CK trong viéc ngan ngtra va diéu tri cac
vat, c6 hoat tinh sinh hoc trong diéu tri nhiéu loai loai ung thu khac nhau [6]. Ngoai ra, saponin CK, da
bénh nhu: Ung thu, dai thao duong, tang cuong hé dugc c}zl'mg @nh co tac dung bao vé gan, chong
mién dich, hd tro stc khoe, diéu tri cac benh lien  Viem, ho tro dieu tri dai thao duong [7]. Saponi,n CI,(
quan dén than kinh, tim mach [1]. Saponin CK 1a €0 kha nang tic ché tang sinh, di cu va xam lan doi
nhém chdt gin nhu chi tim thiy & nhimg cay voi dong té bao ung thu thuc quan ECAIOQ théng
thuoc ho nhan sam. Cho dén nay, hon 150 dua con duong VEGF: A/ Pi3K/Akt [8]. Doi voi 2
saponins tu nhién da duoc phan 1ap tur ré, 14, than, dong té baf) ung thu phoi A?’49 va qu975’ saponiqn
qua va hoa ctia Panax ginseng [2]. CK cho thay j;éc dung tic ché phét trién va thuc day

Saponin CK thuoc nhém dammarane chu trinh chét cta té bao va dai thuc bao thong qua

(tetracyclic), 1a nhom chat mang hoat tinh sinh hoc ~ © ché AMPK - mTORva JNK [9].

6 gia tri cao. Dammarane duoc phan loai thanh 2 Giai doan khoi dau, qua trinh téng hop
nhom chinh 13 Protopanaxadiol (PPD) cong thicc  saponin CK bat nguén theo hai con duong chinh

Saponin CK 1a mot nhém chat thuoc nhém
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bao gdm con duong Mevalonic axit (MAV) xay ra
trong té bao chit va con duong Methylerythritol
phosphate (MEP) xay ra trong luc lap. Trong do,
Acetyl - CoA dudi xuc tac cua 3 - hydroxy - 3 -
methylglutaryl coenzyme A reductase (HMGR)
bién déi thanh mevalonate, hop chat 6 céac - bon.
Tiép theo 1a buoc hinh thanh khung xuong, san
pham chinh ctia qu4 trinh nay 1 2,3 - oxidosqualene.
Enzyme farnesyl pyrophosphate synthase (FPS) tao
thanh FPP. Sau do, 2 phan tir FPP duoc chuyén
thanh squalene béi squalene synthase (SS) va cudi
cung tao thanh 2,3 - oxidosqualene boi squalene
epoxidase (SE) [10-13].

Budc cudi cung trong con duong téng hop
saponin bao gom chu ky héa, hydroxyl héa va
glycosyl hoa tién chat 2,3 - oxidosqualene. Enzyme
xuc tac cho qua trinh chu ky héa la oxidosqualene
cyclase (OSC). CK thuoc nhém dammarene, do do6
dammarenediol - II synthase (DS) dong vai tro
quan trong cho phan tng tur 2,3-oxidosqualene tao
thanh dammarenediol - II (PPD). Bén canh do,
Cytochrome P450s 1a cac enzyme hydroxyl hoa va
UDP-Glycosyltransferase la enzyme duong héa
[14]. Trong Panax ginseng c6 3 CYP450 duoc dac
trung:  Protopanaxadiol  synthase  (PPDS)
CYP716A46, Protopanaxatriol synthase (PPTS)
CYP716A53v2 va pB-amyrin - 28 oxidase
(CYP716A52v2) [15 - 17]. Cho dén nay, tat ca cac
CYP450 lién quan dén sinh téng hop saponin déu
thuoc phan ho CYP716A [18]. Déng thoi, UDP-
glycosyltransferase 1a budc cudi cung ctia con
duong téng hop. Mot enzyme thuoc nhom 71
(UGT71) trong ho enzyme van chuyén duong da
duoc ching minh 12 c6 khd ning gin duong
glucose vao vi tri cac - bon s6 6 cha géc
triterpenoid tham gia truc tiép vao qua trinh sinh
téng hop CK [19]. Vi vay, trong nghién ctu nay,
cac enzyme CYP716A46 va PgUGT71A27 duoc lua
chon dé xuc tac cho phan tng tir PPD tao thanh
saponin CK.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat lieu

Nghién ctru duoc ti€én hanh véi ¢t nhan sam
(Panax ginseng) 3 nam tudi duoc thu héi tai nong
trai nhan sam khu vic Gumsan, Han Quéc. Noi sinh
thai Columbia (Col-0) ctia cay Arabidopsis thaliana

c6 nguodn goc tir Phong Thi nghiém Thuc vat, Vién
Khoa hoc va Cong nghé tién tién Han Qudc
(KAIST). bay 1a loai thyc vat moé hinh duoc stt dung
phd bién do chung khong cé kha nang tu sinh téng
hop saponin CK.
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Hinh 1. Con dudng sinh téng hop saponin CK [20]

Céc con duong sinh téng hop cta saponin CK
bao gom nhiéu budc phan tng lién tuc co su co
mat ctia enzyme, trong d6 mot loat cac enzyme
AACT: Acetyl coenzyme A C-acetyltransferase;
HMGS: 3-hydroxy-3-methylglutaryl-coenzyme A
synthase; HMG-CoA: 3-hydroxy-3-methylglutaryl-
coenzyme A; HMGR: 3-hydroxy-3-methylglutaryl-
coenzyme A reductase; MPD: mevalonate
diphosphate  decarbosylase; GPS:  geranyl
diphosphate synthase; PPS: farnesyl diphosphate
synthase; SS: squalene synthase; SQE: squalene
epoxidase; DS: dammarenediol synthase; AS: B-
amyrin synthase; OAS: axit oleanolic synthase;
cytochrome P450 (CYP716) va cac enzyme duong
hoa UGTs.

2.2. Phuong phap nghién ctru

221 Khdo sdt thanh phan dinh tinh bang
phan tich HPLC va LC-MS/MS

Bang 1. Chu trinh pha dong cta sic ki léng

hiéu nang cao HPLC
Thoi gian (phut) | Kénh A (%) | Kénh B (%)
0 68 32
12 35 65
20 10 90
30 10 90
38 0 100
43 0 100
45 68 32
50 68 32
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Saponin dugc phan tich bang ky thuat sac ky
long hiéu nang cao HPLC (Agilent 1100, Agilent
Technologies) voi detector 1a tia cuc tim véi cot
C18 pha dao (Kinetex 5 um XB - C18 100 A 250 x
4.6 mm). Toc @6 dong chay duoc dat & muc 1
ml/phut, nhiét 36 cot 30°C. Pha dong (mobile
phase) bao gém nudc (kénh A) va acetonitrile
(kénh B); cac hop chat chudn PPD duoc cung cap
béi ChemFaces va Sigma Aldrich.

222 Khdo sit ciu triic ctia cdc saponin bang
phuong phap UPLC - MS/MS

St dung may sic ky long ghép khéi phé
LC/MS/MS - 8050, Shimadzu (triple-quadrupole)
(b6 phan tich ion ba t¢ cuc). UPLC st dung cot
C18 pha dao (1,7 pm 2,1 x 100 mm, Waters).
LC/MS/MS 1a ky thuat phan tich héa hoc két
hop véi kha nang tach cau tit cia hon hop bing
sic ky long (HPLC) vé6i kha nang nhan danh va

2.2.4. Dinh luong biéu hién gen bang real-time
PCR

Tach chiét RNA téng s6 cta thuc vat theo quy
trinh cta KIT tach chiét RNA ctia hang TAKARA.

Bién tinh
1
1
1

1
95C__ 1 95°C 19500 95°C1

10min 20sec 20sec 20sec
! 72°C ! 1
55°C 20sec ! 55°C

20sec 20sec

Nhiét d6 nong chay

Téng hop va dinh luong ,
(Melting curve) 1
|

Nhidt dé

1 lin 49 1in 11in

Thoi gian
Hinh 2. Chu trinh nhiét ctia phan tmg
real - time PCR

Bang 3. Danh sach cac mdi st dung
cho PCR dinh leong (qRT-PCR)

dinh luong cau ti bang dau do khoi phé (MS) véi | Tén moi Trinh tu (5-3)
do dac hiéu va do nhay cao. Pha dong cho sac ki GB1F
gom axit axetic 0,01% (dung moi A) va (DDs) CAGGGCAATTCAAGCACACG
acetonitrile c6 0,01% axit axetic (dung méi B) GB1R
theo chu trinh pha dong cta sic ky léng ghép (DDs) GGAACCCCATCCACCATCCT
khoi phd LC/MS/MS. GB2F GCTCCTCTCCCTCCAGGTCA
Béng 2. Chu trinh pha d6ng ciia sic ky 16ng ghép (PPDs)
khoi pho LC/MS/MS (311312)1:) GCCATTGGTTCTCCCAAAAG
Thoi gian Dung méi A | Dung méi B GBGF
¢ 0, 0,
(phut) %) %) (PeUGTT71) CTCCGATGAGGCTGCTGTGA
0 70 30 GBOR | GGACGCAAGGACCACAAGA
1 45 55 (PgUGT71)
3 40 60 GB8qPCR
CAGCTGCAATTGCTGACATC
4 20 80 R tHMGR)
6 5 95 GB8&qPCR
o . o F (HMGR) CATCTCAATCAGCGTGTTTG
8,5 70 30 PP2A-F |CATTGTAGAACTTGCTGAAGACAGG
9,5 70 30 PP2A-R  |CAAGACGCTTCAGATTGTTTGCAGC

Toc @6 dong chay duoc dat & 250 pL/phut,
nhiét d6 cot 25°C. Phuong phap MRM (Multiple
Reaction Monitoring) duoc st dung dé phat hién
saponin. Qua trinh phan manh cta cac chat duoc
liet ke & bang 4 voi cac chat chudn dat mua tir 2
nha cung cip la Chemface va Sigma Aldrich. Doi
voi cac phan tich MS, phé duoc ghi lai trong pham
vi m/ztir 100 - 1.000 theo mo hinh chuyén tiép.

24

Nong do mau duoc pha loang dén 250 ng/uL
dé str dung cho RT - PCR. Tao thu vién cDNA st
dung cho real-time PCR, tron TOPreal™ gPCR 2X
PreMIX (SYBR Green voi ROX thdp) véi cDNA.
Real-time PCR tuan theo chu trinh nhiét phan tng
duoc thé hién & hinh 2. Phan tng duoc thuc hién
trén thiét bi gPCR ctia hang Biorad CFX96 touch.
Tin hiéu huynh quang duwoc doc sau méi chu ki
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cta phan tng PCR. Nhiét do néng chay ctia san
phdm PCR dé danh gia d6 dac hiéu ctua phan tng
real-time PCR [21].

2.2.3. Xay dung vecto va thuc vat bién nap dé
sdn xudt saponin CK

Cai bién vecto pBI121 bang cach thay thé
promoter clia vecto ndy bing promoter 35S
(pK35S), dong thoi thém trinh tu két thuc NOS
vao phia sau promoter. Chen thém cac doan gen
sinh téng hop gingenoside CK tir nhan sam Panax
bao gdém: Dammaranediol synthase (DDs),
protopanaxadiol synthase (PPDs), PgUGT71A27
va gen ma hoa enzym xuc tac cho qua trinh khir
HMG - CoA thanh axit mevalonic- N-terminally
truncated HMG - CoA reductase (tHMGR) tir
Arabidopsis thaliana vao vecto. Sy nhan dong cua
cay 4 gen nay duoc diéu khién boi promoter 35S.
Vecto sau d6 duoc bién nap vao té bao kha bién
GV3101 Agrobacterium. Cac té bao bién nap nay
duogc nuodi 2 ngay trong moi truong nudi cay LB.
Sau d6 duoc thu va bién nap vao cay Arabidopsis
thaliana hoang dai (Col-0). Khi cay bit dau vao giai
doan n& hoa (tir 18 - 20 ngay tudi), cac hoa da né&
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sé bi loai bd, sau d6 nhiung toan bo phan trén cta
cay vao moi truong 1/2MS chwra 0,02% Silwet va
Sucrose 5% co b6 sung vi khuin Agrobacterium
mang vector tai t6 hop. Hat giong cta cay FO duoc
sang loc trén dia thach MS chita 50 mM khang
sinh kanamycin. Céac dia duoc trong duéi 4anh sang
trang trong 7 ngay. Cac cay song sot tiép tuc duoc
trong vao dat. Cac cay thé hé F2 cé gen bién déi
déng hop ttt duoc chon loc boi gRT - PCR. Nhitng
dong nay duoc st dung dé chiét xuat va dinh
lwong saponin.

2.2.4. Chiét xuat saponin tir Arabidopsis thaliana

Hat Arabidopsis thaliana duoc tréng trén moi
truong MS trong 10 ngay dudi anh sang trang lién
tuc & 22°C. Thu 100 cay Arabidopsis thaliana khoe
manh va xay thanh bot min st dung nitrogen Iong.
Thém 5 mL ethanol 70% vao hén hop thu duoc, sau
d6 u & 60°C trong 30 phut (lam yéu di thanh té
bao). Tiép do, sieu am dung dich trong 5 phut dé
pha v& cac t€ bao. Ly tam thu dich néi & toc do
3.500 vong trong 10 phut. Bay hoi ethanol bing hé
thong co6 quay co6 huat chan khong.

PPDs

Gene expression level

Gene expression level

S
o

Hinh 3. Mittc d6 biéu hién phién ma ctia cac dong chuyén gen. Thé hé F2 ctia cac dong ddng hop tir gen
sinh téng hop saponin do promoter 35S diéu khién da dugc chon loc va duoc nudi dudi 4nh sang tring
trong 10 ngdy trén cic dia méi truomg thach MS. Téach chiét mRNA tng s6 cia méi dong @é téng hop

c¢DNA. Thi nghiém duoc Lip lai 3 14n (n = 3) va c4c két qua thong ké so sanh cé @6 tin cay cao (p < 0,05)

Hoa tan can bang 3 mL n-Butanol, diing may
vortex lac déu dung dich trong 2 phut. Sau d6, lam
bay hoi n-Butanol bing hé thong c6 quay co gia
nhiét (60°C). Khi butanol bay hoi hoan toan, thém

NONG NGHIEP VA PHAT TRIEN NONG THON -

1 ml methanol @€ hoa tan cian day va chuyén sang
ong méi. Dich chiét thu duwoc dung cho cac thi
nghiém phan tich thanh phan bang phuong phap
HPLC va LC-MS/MS. Truéc khi dwa vao may phan
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tich, cac mau duoc ly tam & toc do 13.000 vong
trong 1 phut dé€ loai bo két taa (néu co).
3. KET QUA NGHIEN CUU

3.1. Panh gid mtc d6 bi€u hién ctia cic gen
duoc chuyén vao cay Arabidopsis thaliana

Dé kiém tra tiém nang biéu hién ctia saponin CK
trong cay Arabidopsis thaliana, 4 gen tong hop
saponin bao gbébm: tHMGR, PgDD, PgPPD va
PgUGT71AE2 da duoc bi€n nap vao noi sinh thai
Columbia (Col - 0) ctia cay Arabidopsis thaliana dudi
su diéu khién cta promoter 35S. Promoter 35S 1a
mot promoter manh duoc st dung rong rai ¢ nhiéu
sinh vat. Cac dong bién nap duoc chon loc bang gRT -
PCR, stt dung cip moéi dic hiéu. Hai dong dong hop
ter ctia moéi vecto da duoc chon loc va khuéch dai.
Trén tong s6 7 dong déng hop tit F2 duoc lua chon.
Mic do biéu hién gen duoc danh gia bang ki thuat
PCR dinh luong (qRT-PCR). mRNA téng so duoc tach
tir 14 chia cac cay F2 truong thanh (3 g 14 non), sau do
duoc phién ma nguoc va téng hop cDNA. Két qua cho
thay, cac dong p35S - CK-5, p35S - CK-8 duoc
khuéch dai c6 kha nang biéu hién cao ddi voi ca 4 gen
sinh téng hop saponin dugc chuyén (Hinh 3). Hai
dong chuyén gen nay sé duoc ti€p tuc sir dung dé
kiém tra su c6 mat cia saponin CK trong dich chiét
tong so.

3.2. Khio sat s c6 mat cfia saponin CK trong
dich chiét 14 cay chuyén gen

Hai dong, p35s-CK - 5 va p35s - CK -8 duoc
gieo trén dia 100 chtta moi truong MS c6 b sung
khang sinh kanamycin. Cay dugc nuéi trong ti 6n
nhiét 27°C v6i diéu kién anh sang trang trong 10
ngay. 100 cady mam trén dia sé duoc thu va tach
chiét saponin t6ng s6 voi dung moi 1a butanol.

bé xé4c dinh cay chuyén gen c6 kha ning san
xuat saponin CK, phan tich HPLC da duoc thuc
hién dé phat hién CK saponin trong cac dong bién
d6i Arabidopsis thaliana. Thoi gian luu cao nhat 1a
16,1 phat da xuat hién trong cac dong chuyén gen
nhung khong xudt hién & cay hoang dai Col - 0
(Hinh 4). So sanh véi chét chudn saponin CK, thoi
gian xuat hién dinh tuong ¢ng ciing 1a 16,2 phut.

Céac cay bién d6i gen duoc trong dudi anh
sang trang trong 10 ngay, trong dia MS & 22°C.
saponin téng s6 cta 100 cay chuyén gen thé hé T2,

nudi cdy trong moi truong MS 10 ngay tudi duoc
tach chiét biang butanol. Két qua phan tich HPLC
cho thay, su c6 mit ctia cac hop chat saponin CK,
trong d6 kiéu dai Col - 0 1a d6i ching am.

T

* Col-0 seedling

c6 thé san xudt saponin CK

3.3. Kiém tra cdu tric ctia saponin CK trong dich
chiét cay chuyén gen

355CK-5

355CK-8

Hinh 5. X4c dinh saponin CK trong dich chiét thuc vat
béng UPLC-MS/MS. Saponin tng s6 duoc chiét xudt
tir 100 ciy non 10 ngay tudi bang butanol. CAc miu
cudi cting duoc hoa tan trong 500 pL methanol, 1 pL
mau duoc tra dé phan tich UPLCMS/MS

Dé khing dinh duogc dinh xuat hién & thoi gian
16,2 phut & cac cay chuyén gen la hop chat
saponin CK. Phuong phap phan tich UPLC -
MS/MS da duoc thuc hién dé xac dinh sy c6 mat
clia cdu tric saponin CK trong cidc mau tach chiét.
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Séc ky ion téng (TIC) ctia chat chudn saponin CK
xudt hién & 5,4 phut va sy phan manh ion tir 645,4
Da thanh 2 phan manh lan luot 1a 203,0/465,3 Da
(Bang 4). Két qua kiém tra véi dich chiét tong so
ctia 2 dong chuyén gen p35S - CK - 5 va p35S - CK -
8 cho thdy, sic ki téng va su phan manh ion cé
thoi diém xuat hién va khoi luong ion ddng voéi
chiat chudn CK (Hinh 5). Két qua cho thay,
Arabidopsis thaliana chuyén gen sinh téng hop
saponin c6 thé tao ra saponin CK trong giai doan
cay con 10 ngay tudi.

4. THAO LUAN

Saponin triterpenoid 1a mot nhém da dang cac
hop chat thién nhién trong thuc vat, mang nhiéu
dac tinh c6 loi cho con ngudi, saponin dugc tng
dung rong ridi trong y hoc va dugc hoc.
Triterpenoids trong thuc vat néi chung duoc téng
hop sinh hoc thong qua con dudng téng hop axit
mevalonic (MVA), buéc da dang hoa dau tién 1a
tao vong 2 - 3 oxidosqualene duwoc xuc tic boi
oxidosqualene cyclase [22]. Sau khi OSC xay dung
khung xuong triterpenoid co ban, khung xuwong
dugc stta d6i thanh aglycone ky nudc goi la
sapogenin. Budc bién déi dau tién 1a qua trinh oxy
héa duwoc =xuc tac boi cytochrome P450
monooxygenase (P450) [22, 23]. Qua trinh dudng
hoéa sé quyét dinh su da dang, hoat tinh va do bén
ctia cac chat saponin. Uridine diphosphate (UDP) -
glycosyltransferase (UGTS), 1a budc cudi ciing ctia
qua trinh sinh téng hop saponin.

Thuc vat mo hinh Arabidopsis thaliana c6 tong
cong 13 OCS, 246 loai P450 [22, 24] va 112 UGTs
[25 - 27]. Tuy nhién, khong cé tricyclic
triterpenoid nao dwoc bao cio & Arabidopsis
thalianavao thoi diém do.

Vé6i viec tan dung con duong téng hop
mevalonic axit & thuc vat va bd sung thém 3
enzyme thiét yéu tir cay nhan sam bao gom:
Dammaranediol  synthase, @ PPD  synthase
(CYP716A46) va enzyme duong héa UGT71A27.
Cay Arabidopsis thaliana hoang dai khong uu tién
tich lity nhom chat triterpenoid va khong c6 kha
nang tong hop saponin CK da cho thiy kha ning
tong hop va tich liiy CK ngay tir giai doan ciy non
10 ngay tudi. Trudc day, viec sinh tdng hop cac

loai saponin khac thuong duoc thuc hién trén cac
doi tuong 12 ndm men va vi khudn [22]. Két qua
trong viéc san xudt saponin CK trén nim men
bing viec biéu hién mot loat cac enzyme
CYP716A47 va UGTPgl dé giup nim men tiép tuc
chuyén hoa Oxidosqualene thanh saponin CK
[28]. Twong tu, voi mot so chat saponin khac nhu
Rh2, Rg3 ciing thanh cong san xuat hiéu qua trén
d6i teong ndm men [11, 29 - 31]. Ngoai ra, mét so
nhém nghién ctu con thanh cong trong viéc
chuyén cac gen twong tu vao vi khudn va gidp san
xuat saponin CK trén ching Lactococcus lactis va
ching vi khuan Aspergillus tubingensis [32] ciing
nhu mot s6 chat saponin khac nhu: Rg3, F1, Ia,
20(R)-PPD, 20(R)-PPT [32 - 34]. Nhimng két qua
nay cho thdy, kha nang cai bién bo may sinh téng
hop cac hop chat thi cip ctia cac loai sinh vat, qua
d6 téng hop cac hop chat mong muén mot cach dé
dang hon.

Trong nghién cttu nay, 1an dau tién viéc thanh
cong biéu hién cac enzyme khac loadi & thuc vat
ciing c6 kha nang thay d6i cac con duong sinh téng
hop da co trong loai nhan gen. Su biéu hién manh
clia cac enzyme tir nhan saim Panax ginseng da giap
cay Arabidopsis thaliana c6 thé téng hop duoc
saponin CK. Két qua nghién cttu cho thdy, hoan
toan cé thé san xudt mot s6 hop chat saponin co
hoat tinh sinh hoc cao & cac loai thuc vat khac, mé
ra kha ning tao ra céc loai cay trong téng hop mot
hodc nhiéu chat saponin c6 trong nhan sam. Diéu
nay sé giup cai thién ning suat, kha ning san xuat
cac chat thuoc nhém saponin trong thuc vat, hoac
nudi cay té bao thong qua céc sinh vat bién déi gen.

Két qua phan tich sic ki léng (Hinh 4) va khoi
phé (Hinh 5) cho thdy, su c6 mit ctia saponin CK
trong dich chiét téng s6. Tuy nhién, trong nghién
ciu nay chua danh gia dugc kha nang tich lay
saponin CK trong cay, déng thoi chua dinh luong
duoc luong - chat méi tao ra trong cay chuyén
gen. Mat khac, trong két qua phan tich HPLC
cing cho thay, c¢6 nhiéu dinh moéi xuat hién so véi
cay hoang dai (Col0), nhung do han ché vé so
luong chat chudn cta saponin triterpenoid nén
chua thé dinh tinh duoc cac dinh do thuéc nhom
chét nao. Mat khac, nghién cttu ciing chua danh
gia duoc tac dong cta cac gen dugc chuyén vao
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dén cac dic diém khac cta cay Arabidopsis
thaliana. Can c6 thém nhitng nghién cttu tiép theo
dé danh gia cac dac diém hinh thai, sinh ly, sinh
hoa dé danh gia tac dong ctia cac gen ngoai lai lén
doi twong vat cha.

Mac du vay, két qua nghién ctru cing 1a budc
dau cho thay kha nang diéu khién qua trinh sinh
téng hop cac chat thir c4p trong thuc vat thong qua
qué trinh chuyén cac gen quan trong tham gia vao
qué trinh sinh téng hop nhém chat bat ki & thuc
vat (hop chat saponin CK).

. Khéi luong Khéi luong chat
I{S(;?Ji)i};r?t chatban dau | sau khi phan tach
(Dalton) (Dalton)

PPD 425.3 407.35/109.1
CK 645.5 465.3/203.0
Rh2 645.3 133.5/89.3
Rg3 807.4 365.1/203.0

F2 807.4 627.4/203.0

Rd 969.6 789.3/203.0

F1 661.3 481.3/203.0

OR:%lC
GlcjGlc-0

Bang 4. Kha ning phan manh khéi lugng ctia
saponin thugc nhém PPD duéi ning leong
va cham (CE) 12eV

Cac mii tén cho thdy, cac kha niang phan cat
c6 thé tao ra ting manh ion trong phd. Cac chat
chudn dugc dit mua tir hang Chemface va Sigma
Aldrich duoc st dung dé khao sat kha nang phan
tach trong diéu kién cta thi nghiém. M6éi chat cé
kha nang tao ra 2 manh c6 khoi luong khac nhau
va dac trung cho tirng chat duoc khao sat.

5. KET LUAN

Kha nang san xuat saponin CK trén thuc vat
mo hinh da duoc ching minh qua nghién cttu bién
nap mot s6 gen cua Panax ginseng vao cay
Arabidopsis thaliana khéng c6 kha nang tg sinh
téng hop saponin CK. Két qua cho thdy, phuong
phép téng hop saponin st dung sinh vat bién déi
gen 1a hoan toan phu hop, cho thdy tiém ning tmg

dung cao trong san xuit luong thuc, thuc pham.
Céc loai thuc vat chuyén gen san xuit saponin CK
nodi rieng va cac hoat chat saponin néi chung cé
thé st dung 1am nguyén liéu dé tach chiét cac tinh
chat nhan sam phuc vu cong nghiép my phdm,
duoc pham va thuc phdm, hay st dung truc ti€p bo
sung vao thuc an chan nuoi dé ting strc dé khang
cho vat nudi. Véi ki thuat chuyén gen nay, cac chat
¢6 hoat tinh sinh hoc trong cac loai c6 gia thanh
cao, nudi trong mat nhiéu thoi gian va tién bac cé
thé duoc san xudt mot cach dé dang hon thong
qua cac vat chu thich hop.
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Summary

Ginsenoside compound K or saponin CK found in ginseng is a type of triterpenoid with high
biological activity, which has great effects in the treatment of cancer, diabetes, immunity, nervous
system, cardiovascular diseases, etc. In this study, three genes closely related to CK synthesis in
Korean ginseng (Panax ginseng) including Dammaranediol synthesis (PgDDs) and
Protopanaxadiol (PgPPDs), saccharifying enzyme PgUGT71A27 and tHMGR enzyme (enzyme
enhancing the Mevalonic acid synthesis pathway) of Arabidopsis thaliana were transformed into
wild type plants (Col-0) by gene transfer method using Agrobacterium bacteria carrying cloning
vector. Homozygous lines in the F2 generation carrying recombinant vector were used and
analyzed to evaluate gene expression levels by qRT-PCR method to select individuals carrying
homozygous genes and expressing the most strongly the transferred genes. Then, total saponin
was extracted from 10-day-old seedlings with methanol to quantify Saponin. The research results
successfully synthesized saponin CK on Arabidopsis thaliana. The success of this research is the
premise for creating high-yield agricultural crops with short growing periods, with the aim of
collecting biomass of the saponin CK from these plants to serve the purpose of production such
as: Industrial production purposes, supplement to animal feed.

Keywords: Ginsenoside CK, Saponin CK biosynthesis, biomass of CK.
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