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TOM TAT

Sam Ngoc Linh (Panax vietnamensis Ha et Grushv.) thuoc chi Nhan sam (Panax L.) la loai dac

hitu va nguon gen dic biét quy hiém caa Viét Nam. Ginsenoside 1a mot trong nhiing thanh phan chinh
quyét dinh gia tri quan trong trong y dwoc cua sim Ngoc Linh va cac loai khac thudc chi Nhan sam.
Gen mé hoa acetoacetyl-CoA thiolase (AACT) & sam Ngoc Linh duoc xem la gen quan trong tham
gia vao con duong sinh tdng hop ginsenoside. Trong nghién ciru ndy, cDNA gen ma hda AACT duoc
phan lap tir sam Ngoc Linh véi vang mang ma cé kich thuéc 1224 bp, ma hda cho 408 amino acid.
Trinh tw cDNA gen ma hoa AACT dugc cdng b trén GenBank véi ma s6 MZ272018, c6 sy twong
ddng so véi gen nay & lodi Panax notoginseng KJ804173.1 13 99,08%. Tuy c6 mot sé diém khac biét
trong trinh tw cDNA gen ma héa AACT ¢ sdm Ngoc Linh so véi loai tham chiéu nhung trinh ty
protein do gen ma héa mang diy du cac dic tinh cua AACT véi cac vi tri quan trong lién quan toi
hoat tinh protein déu dwoc bao toan. Két qua kiém tra cu trdc bac | caa protein trén InterPro cho thiy
protein AACT & sam Ngoc Linh chira ba viing, bao gém viing thiolase-like (17-285), N-terminal (18-
276) va C-terminal (286-406). Phan tich cay phat sinh ching loai stir dung trinh tu gen ma héa AACT
cho thay méi quan hé loai gan giii cua P. vietnamensis vai hai loai P. notoginseng va Trachyspemum
ammi. Muc d6 biéu hién khac nhau ciia gen ma hoa AACT ¢ mod 14 va than ré tai cac thoi ky phat
trién 1, 4, 6 va 11 nam tudi caa sam Ngoc Linh da duoc danh gia st dung phuong phap real- time
PCR. Gen ma héa AACT duoc biéu hién ¢ than ré Manh hon ¢ la va manh nhat o than ré sam Ngoc
Linh 11 nam tudi. Két qua thu dugc gép phan cung cap thong tin vé vai trd cua yéu t6 di truyén trong
qua trinh sinh téng hop ginsenoside & sdm Ngoc Linh néi riéng va céc loai thugc chi Nhan sam ndi
chung.

Tir khoa: Acetoacetyl-CoA thiolase, biéu hi¢n gen, chi Nhan sam, sam Ngoc Linh

MO PAU

Sam Ngoc Linh (Panax viethamensis Ha et
Grushv.) thugc chi Nhan sam (Panax L.) la mot
trong nhiing loai cay duoc liéu quy hiém va dic
hitu cua Viét Nam, duogc st dung nhu thao dugc
gitp phuc hdi va ting cuong sic khoe. Sam Ngoc
Linh lan du tién dugc phét hién & ving nai Ngoc
Linh thuéc hai tinh Quang Nam va Kon Tum va
dén nam 1985 duoc cong b 1a lodi mai déi véi

kha hoc (Dung, Grushvitski, 1985). Do vung
phan bd han ché va viéc khai thac qua mic da
khién sdm Ngoc Linh trg nén rét hiém trong ty
nhién.

Ginsenoside 1a saponin triterpenoid dugc tim
thdy & céc loai thudc chi Nhan sam (Zhang et al.,
2015). Ginsenoside da duogc ching minh la co
nhiéu tac dung c6 loi, bao gom chdong viém,
chéng oxy hoéa, chong ung thu va ngan can té bao
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chét theo chuong trinh (Briskin, 2000; Shibata,
2001; Christensen, 2009; He et al., 2012). Ciing
tuong tu nhu cac loai sdm khac, sdm Ngoc Linh
l& mot nguodn giau saponin véi 37 saponin da
duoc phan lap (Kazuo et al., 2000). Két qua phan
tich ham luong cho thdy, sdm Ngoc Linh bao
gom 04 hop chat c6 ham lugng Ion bao gom:
ginsenoside RDb1 (8,75%); ginsenoside Rd
(12,37%); ginsenoside  Rgl  (30,99%);
majornoside R2 (13,72%) (Komatsu et al.,
2005). Nghién ctu cta Duc va dtg (1993) cho
thay P. viethamensis chira mot loai dammarane
quy hiém - Majornoside R2 thudc saponin
ocotillol véi ham lwong cao hon dang ké so voi
Panax japonicus.

Vi céc dic tinh va hoat tinh sinh hoc cia sam
phu thugc phan I6n vao thanh phan va ham lugng
ginsenoside, viéc xac dinh trinh tu cac gen ma
hoa cho cac enzyme dic hiéu tham gia truc tiép
vao qua trinh téng hop khung cua cac
ginsenoside 14 co sé dé nghién ctu chirc ning
clia cac gen lién quan dén con duong sinh tong
hop ginsenoside. Hién nay, chua c6 nhiéu nghién
ctru vé biéu hién cua cac gen nay.

Thiolase 1a cac enzyme phé bién tham gia
vao nhiéu qué trinh sinh hoéa thiét yéu. Cac
thiolase sinh téng hop, con dugc goi 1
acetoacetyl-CoA thiolase (AACT), xuc tac su
ngung tu cua hai phan tir acetyl CoA dé tao thanh
acetoacetyl CoA (Ahumada et al., 2008). Day la
enzyme dau tién, dong vai tro quan trong, tac
dong dén hoat dong cuia cac gen tiép sau cua con
duong sinh tdng hop ginsenoside. Vi vay, trong
nghién ctru nay, cDNA gen md hda AACT & sam
Ngoc Linh dugc phan lap, xac dinh trinh tu, so
sanh su khéc biét vai céac loai khac trong cung chi
Nhan sam. Bén canh do, su biéu hién cua gen &
cac md khac nhau, trong cac giai doan phét trién
cua cay dugc danh gia s dung phuong phap real-
time PCR (qPCR). Tur do, moi lién quan glua
murc d6 biéu hién cua gen md hda AACT ¢ cac
mo va cac do tudi phét trién khac nhau ciia sam
Ngoc Linh da dugc xac dinh. Nghién cau gop
phan cung Cap co s¢ khoa hoc danh gid vai tro
cia yéu té di truyén dén sy sinh tong hop
ginsenoside ¢ sdm Ngoc Linh noi riéng va cac
lodi thudc chi Nhan sém noi chung.
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VAT LIEU VA PHUONG PHAP
Vit ligu

MAau mé 14 va than ré caa cay sam Ngoc Linh
1,4, 6 va 11 nam tudi dugc thu tai Trung tdm sam
Ngoc Linh huyén Nam Tra My thudc tinh Quang
Nam, duoc dinh loai hinh théi va xac dinh do tudi
bai PGS. TS. Nguyén Tap (nguyén can bo Vién
Duogc liéu, Bo Y té), duoc dinh loai phan tir tai
Phong Pa dang sinh hoc hé gen, Vién Nghién
ctru hé gen. Cac miu duoc bao quan tuoi cho dén
khi v& phong thi nghiém, sau d6 dwoc bao quan
lanh trong -80°C va str dung cho cac thi nghiém
tiép theo.

Téach chiét RNA va téng hgp cDNA

RNA tong s6 duoc tach chiét tir mo 14 va than
ré cua sam Ngoc Linh sir dung Rneasy Plant Mini
Kit (Qiagen, Hoa Ky) theo huéng dan ctia nha san
xuit. Nong do6 va chét lugng caa RNA duogc xac
dinh trén mday Nanodrop (Thermo Fisher
Scientific, Hoa Ky). RNA duoc kiém tra bing
phuong phap dién di trén gel agarose 1,5% dé
danh gia tinh toan ven. RNA tong sb ding lam
khuon dé tong hop cDNA sir dung SensiFAST
cDNA Synthesis Kit (Bioline, Hoa Ky).

Thiét ké méi va nhan cDNA gen ma hoa
AACT bang phwong phap RT-PCR

Str dung cac dit liéu thu dugc tir Ngan hang
gen qudc té - GenBank
(http://www.ncbi.nlm.nih.gov/genbank), cap
moi phan 1ap cDNA gen ma héa AACT duoc
thiét ké st dung phan mém Primer 3 két hop Vi
cong cu thiét ké moi OligoAnalyzer™ Tool
(https://www.idtdna.com/pages/tools/oligoanaly
zer). Trinh ty cap modi AACT_F /AACT R duoc
trinh bay trén Bang 1 va kich thudc duy kién coa
san pham PCR 1a 1364 bp, bao gém viing mang
ma va mot phan viing 5°, 3’ caa gen.

PCR duoc tién hanh trong tong thé tich 20
uL: 16,2 pL nudc nuclease-free, 0,2 uL mdi xudi
(10 uM), 0,2 pL mdi nguoc (10 pM), 0,3 pL
dNTPs (2 mM), 2 uL reaction buffer 10X, 0,1 uL
DNA polymerase (Thermo Fisher Scientific,
Hoa Ky), 1 uL ¢cDNA khu6n. PCR dugc thuc
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hién véi chuong trinh sau: 94°C, 3 min; 40 chu
ki (94°C, 1 min; 59°C, 30 s; 72°C, 40 s); 72°C, 2
min. San pham PCR dugc tinh sach sir dung
E.Z.N.A Cycle Pure Kit (Omega, Hoa Ky) theo

Bang 1. Trinh tw cac cap mdi st dung trong nghién cuu.

huéng dan ciia nha san xuét. San pham PCR tinh
sach duoc kiém tra chat luong bang dién di trén
gel agarose 1,2% va do néng d6 bang may
Nanodrop phuc vu xac dinh trinh tu.

Tén moi Trinh tw maéi (5’ - 3%) Kich thwéc san pham
PCR (bp)
AACT F GATACACTTCTCCCAGCTTCCG 1364
R CTGGAGCAATGAAACTACCAAGT
EF F ATCGCATTAAAGAGAGCACTAGG 186
R  CATGGTCCAAAAATATCTCTCTACG
gPCR_AACT F CTATTCAGAGCTTTGAGCGTGG 145
R  GCAGCATCGAACTTTCCTAGACC

Xac dinh trinh tw gen bang phwong phap
Sanger

Trinh tu cua cac doan DNA duoc xac dinh
trén may xac dinh trinh tu tu dong ABI 3500
Genetic Analyzer (Applied Biosystems, Hoa
Ky), stt dung BigDye® Terminator v3.1 Cycle
Sequencing Kit (Applied Biosystems, Hoa Ky).
Thanh phan cia PCR xac dinh trinh ty gém: 3,2
pmol méi, 200 ng san pham PCR tinh sach,
BigDye, dém tuong tng trong tong thé tich 15
bUL. Chu trinh nhiét trén may Iluan nhiét
GenAmp® PCR System 9700 nhu sau: 96°C, 1
min; 25 chu ki (96°C, 10 s; 50°C, 5 s; 60°C, 4
min). Trinh tu nucleotide cia mdi mau duoc xac
dinh tir ca 2 chidu xudi va ngugc.

Phan tich, so sanh, danh gia cac vung trinh tw
nhan dwgc véi cac trinh ty da cong bé trén
Ngan hang Gen Quaéc té va xay dung cay phat
sinh chiing loai

Két qua xac dinh trinh tu cua cac doan gen
dugc dbi chiéu va ghép néi véi nhau theo hai
chiéu, ddng thoi dugc so sénh vai trinh tu tuong
{rng cua cac loai c6 quan hé gan giii da dwoc cong
b6 trén GenBank nham loai bo céc vi tri 15i do
doc trinh tu va phat hién cac da hinh nucleotide
don. Viéc phan tich trinh ty dwoc hd tro bang cac
phan mém chuyén dung nhu Bioedit 7.0.9.0;
DNAMAN 8.0. Piém ding dién (pl) va trong
lugng phan tir cia protein dugc tinh toan sir dung
http://web.expasy.org/compute_pi/. Vung

protein bao thu duoc phan tich bang cong cu
InterProScan (Quevillon et al., 2005). Khoang
cach gitra cac trinh tu khi so sanh theo cap
nucleotide (Pairwise distance) dugc xac dinh sur
dung phan mém Mega 6.06. Cy phat sinh chiing
loai dugc xady dung theo phuong phép
Maximum-Likelihood va phan tich bootstrap véi
1000 vong lap dya trén co so s6 liéu thu duoc.

Phwong phap real-time PCR danh gia biéu
hién gen ma héa acetoacetyl-CoA thiolase &
cac mo va cac giai doan phat trién khac nhau

Phan ung real-time PCR dugc thuc hién sir
dung SYBR Green gRT PCR master mix
(Thermo Fisher Scientific, Hoa Ky) trong hé
thdng Cycler 96 (Roche, Hoa Ky). Trinh ty cac
cap moi sir dung: gPCR_AACT va EF (gen noi
chuan ma hoéa Elongation factor 1-gamma - EF
1-y) duoc trinh bay trén Bang 1. Biéu kién phan
ung real-time PCR dugc thuc hién véi chuong
trinh sau: 95°C, 5 min; 35 chu ki (95°C, 15 s;
60°C, 10 s; 72°C, 10 s). Mdi phan tmg duoc lap
lai 3 1an. San pham khuéch dai dugc phan tich
nhiét do bién tinh dé kiém tra d6 dic hiéu cua
phan tng. Mirc d6 biéu hién gen dugc dinh luong
thdng qua gia tri 22 duoc cdng b bai Livak
va Schmittgen (2001).

Phuong phap xir Iy s6 liéu

Céc s6 ligu nghién ciu duoc bicu thi duoi
dang gia tri trung binh + do léch chuan SD va
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dugc xir ly theo c4c thuat toan thdng ké Student
t-test. Su khac biét c6 y nghia khi gia tri p<0,05.

KET QUA VA THAO LUAN

Phéan lap va xac dinh trinh tw cDNA gen ma
héa acetoacetyl-CoA thiolase sir dung phwong
phap RT-PCR

Cac mau cDNA sam Ngoc Linh va cap moi
khuéch dai AACT_F/AACT R duoc sir dung dé
nhan cDNA gen m4 ha AACT. Két qua dién di san
pham PCR trén gel agarose 1,2% duoc trinh bay trén
Hinh 1. San pham PCR dac hiéu c6 kich thudc trong
(g véi tinh toan ly thuyét duoc tinh sach va st dung
cho thi nghiém xac dinh trinh tu gen.

Két qua xac dinh trinh tu cho thiy san phim
PCR dai 1301 bp, trong d6 ving mang ma c6 kich
thudc 1224 bp (tir vi tri 9-1233), ma hda cho protein
chtra 408 amino acid véi diém dang dién 5,54 va
trong lugng phén tir dugc tinh todn 1a 41,6 kDa.
Trinh ty cDNA gen mi hoa AACT duoc cong bd
trén GenBank véi ma s6 MZ272018, khi so sanh vai

trinh ty gen nady ¢ loai Panax notoginseng

Vii Thi Trinh et al.

KJB04173.1 thi ¢6 sur twong dong la 99,08%. Qua
phén tich cho thay, cé bon vi tri khac biét trén trinh
tw amino acid (Hinh 2).

Marker

AACT

3000 bp

1500 bp

1000 bp

100 bp

Hinh 1. Két qua dién di san phAm PCR nhan cDNA
gen ma héa AACT trén gel agarose 1,2%. Marker 100
bp (Nippon Genetics, Nhat Ban)

P. vietnamensis AGATCATCATGGCTCCTGCAGCAGCAACAGATTGTTCAGAGTCCATCAAGGCTAGAGATG 60
M A P A A A T D C S E S I K A R D

P. NOLOGINSENG  t ettt ittt ettt ettt ettt et ettt eeeaeeeenenenenaeneneeeenens 60

P. vietnamensis TTTGTATTGTTGGTGCCGCACGTACACCAATGGGTGGCTTTCTTGGAACACTTTCATCAT 120
v C I v G A A R T P MG G F L G T L S S

P. notoginseng  .....ieiniineien. T oot e ettt it ettt i ettt st eensas 120

@

P. vietnamensis TATCAGCTACCAAACTTGGATCCATAGCAATTCAAAGCGCTCTTGAAAGGGCAAATGTTG 180
L S A T K L G S I A I Q S A L E R A N V

P. NOtOGINSENG vttt it ittt ettt ittt ettt et e eneeenens Attt 180

K

P. vietnamensis ATCCAGCACTAGTACAAGAGGTTTTCTTTGGAAATGTTCTCAGTGCAAATTTGGGTCAGG 240
p p A L V Q E V F F G NV L S A N L G O

P. NOLOGINSENG 4 ettt ettt ettt et et ettt et e et ettt et et et teae et eeaeaneeeennns 240

[

P. vietnamensis CTCCTGCTAGACAAGCAGCATTAGGTGCAGGAATACCTAACGCGGTAGTCTGTACCACCA 300
A P A R Q A A L G A G I P N A V V C T T

P. NOLOGINSENT 4 ettt ittt ettt ettt ae ettt eeeeenennn Tt e e e e e e 300

S

P. vietnamensis TTAACAAAGTTTGTGCATCAGGGATGAAAGCAACTATGCTAGCTGCACAAAGTATCCAGT 360
I N K v C A S G M K AT ML A A Q S I 0

P. NOLOGINSENG v ettt ittt ettt ettt et a ettt et eeeeeeenenenenaeneneenensns 360

P. vietnamensis TGGGTATCAATGATATTGTTGTGGCTGGCGGCATGGARAAGCATGTCTAATGTACCCAAAT 420
L 6 I ~N D I VVAGGMUE S M S N V P K

P. NOLOGINSENG vttt it ittt ettt ettt ettt a et ettt aeeeeenenenenesneneeeenens 420

P. vietnamensis ACCTAGCAGAAGCAAGGAAGGGGTCTCGTCTTGGACATGATTCTCTTGTTGATGGACTGC 480
Yy L. A E A R K G S R L G H D S L V D G L

P. NOLOGINSENG 4ttt ittt et ettt ettt ettt ettt e e eeteneneneeaeeeeeeeennns 480
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vietnamensis TAAAAGACGGGTTGTGGGATGTTTATAATGATTATGGAATGGGAGTTTGTGCTGAAATAT 540
L K b 6 L. W D VY N DY G M G V C A E I
NOLOGINSEING vttt ittt ettt ittt ittt et ettt tn et enennenens 540
vietnamensis GTGCTGAGCAACATGGAGTGTCAAGAGAGGAACAGGATAACTATGCTATTCAGAGCTTTG 600
cC A E Q H GV S R EE Q DN Y A I Q S F
NOLOGINSENG ottt ittt ittt it ittt et ettt et e e e e 600
[}
vietnamensis AGCGTGGTATCGCTGCTCAAAATAGTGATGCTTTTGCATGGGAAATAGTACCAGTTGAAG 660
E R G I A A Q N S DA F A W E I V P V E
notoginseng  .......... T Goe e e e e e e e e e e 660
G
vietnamensis TTTCTGGGGGAAGAGGAAAGCCATCAACAATTGTTGACAAGGATGAAGGTCTAGGAAAGT 720
v s 6 G R G K P s T I V D K D E G L G K
NOLOGINSEING v et et ettt et e et et et ettt e et ettt et et e et ae et aeeeeeeenens 720
vietnamensis TCGATGCTGCTAAGCTGAGGAAGCTCCGACCAAGTTTCAAGGAGACTGGTGGCACCGTCA 780
F DA A K L R K LR P S F K E T G G T V
NOLOGINSEING v vttt ittt et ettt ittt ittt ettt ettt eneenenens 780
vietnamensis CTGCGGGCAATGCTTCTAGTATTAGTGATGGTGGTGCTGCACTAGTCTTAGTCAGTGGAG 840
T A G N A S S I s b GG G A A L V L V S G
NOLOGINSEING v vttt ittt ettt ettt ettt ettt ettt te et eneeeenens 840
vietnamensis AGACTGCGGTTAAGCTCGGGCTACAAGTACTTGCAAAGATTTCGGGATACGGTGATGCTG 900
E T A V K L 6 L 9 V L A K I s G Y G D A
notoginseng  ....... A..... 2 900
vietnamensis CACAGTCACCAGAGTTATTTACAACTTCTCCAGCCCTTGCGATACCAAAAGCTATTTCAA 960
A Q s p E L F T T S P A L A I P K A I S
JTe X ot Te g5 o =1 =Y o L 960
vietnamensis GTGCTGGCATAGAGGCTTCTCAAGTTGATTTCTATGAAATTAATGAAGCCTTTGCGGTTG 1020
s A G I BE A S Q VvV D F Y E I N E A F A V
J X ot Te i 5 o =1 =Y o e 1020
vietnamensis TGGCTCTTGCAAATCAGAAATTGCTTGGCCTTAATCCAGAAAAGGTTAACATACATGGTG 1080
vV AL A N Q K L L G L N P E K V N I H G
NOLOGINSEING v et ettt i et et ettt ettt ettt ettt ettt eneneenens 1080
vietnamensis GAGCTGTATCTTTAGGTCATCCTCTAGGTTGCAGCGGAGCCCGTATATTGGTTACTCTTT 1140
G AV S L G H P L G C S G AR I L V T L
NOLOGINSEING v et ettt ettt et ettt ettt ittt et ettt te e eeneneneeeeeeneneenens 1140
vietnamensis TGGGGGTATTGAGGCAGAAGAACGGGAAATATGGAGTTGGTGGTGTGTGCAATGGGGGAG 1200
L G v L. R Q KN G K Y G V G G V C N G G
NOtOGINSENG v ettt it et eeeeeeannnn T et e e e e et ettt a e te e aeaeaeaaaananens 1200
vietnamensis GGGGTGCATCAGCAGTTGTAGTAGAGCTTGTCTAATCCTTTTTACTAGGCTAATTACAGA 1260
G G A S AV V V E LV * S F L L G * L Q
notoginseng  ....... Tt e eeeen Coa e et ettt ettt et e e e 1260
* . *
vietnamensis TCTATGGGACAGTTATGATGAAGACTTGGTACTTGGTAGTT 1301
I vy 6 T vn™M M K T W Y L V V
NOtOGINSENT v et et teteneeenenns A e e e 1301

Hinh 2. Két qua so sanh trinh tw cDNA gen ma héa AACT va protein suy dién cGa sam Ngoc Linh va P.

notoginseng KJ804173.1. * , Vi tri co sy khac biét nucleotide nhung khong lam thay ddi amino acid. ®, vj tri c6
khac biét nucleotide dan dén thay d6i amino acid.
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Panax vietnamensis

Panax notoginseng AIK21787.1

Camellia chekiangoleosa AGH32909.1
Camellia oleifera ADD10719.1

Hevea brasiliensis AFJ74322 1
Trachyspermum ammi AUZ98387.1
Taraxacum kok-saghyz AME19691.1
Afractylodes lancea QLM00050.1
Taraxacum brevicomiculatum ARB18354.1
Consensus

Panax vietnamensis

Panax notoginseng AIK21767.1

Camellia chekiangoleosa AGH32909.1
Camellia oleifera ADD10719.1

Hevea brasiliensis AFJ74322.1
Trachyspermum ammi AUZ98387.1
Taraxacum kok-saghyz AMB19691.1
Atractylodes lancea QLMO00S0. 1
Taraxacum brevicomiculatum ARB18354.1
Consensus

Panax viefnamensis

Panax notoginseng AIK21787.1

Camellia chekiangoleosa AGH32909.1
Camellia oleifera ADD10719.1

Hevea brasiliensis AFJ74322.1
Trachyspermum ammi AUZ98387.1
Taraxacum kok-saghyz AMB19691.1
Atractylodes lancea QLM00050. 1
Taraxacum brevicomiculatum ARB18354.1
Consensus

L v d s
.'vdg kdgfw

Panax viefnamensis

Panax notoginseng AIK21787.1

Camellia chekiangoleosa AGH32908. 1
Camellia oleifera ADD10719.1

Hevea brasiliensis AFJ74322.1
Trachyspermum ammi AUZ98387.1
Taraxacum kok-saghyz AMB19691.1
Atractylodes lancea QLMO0050.1
Taraxacum brevicomiculatum ARB18354.1
Consensus

v IR

Panax viefnamensis

Panax notoginseng AIK21787.1

Camellia chekiangoleosa AGH32909. 1
Camellia oleifera ADD10719.1

Hevea brasiliensis AFJ74322.1
Trachyspermum ammi AUZ98387.1
Taraxacum kok-saghyz AMB19691.1
Afractylodes lancea QLM00050.1
Taraxacum brevicomiculatum ARB18354.1
Consensus

Panax vietnamensis

Panax notoginseng AIK21787.1

Camellia chekiangoleosa AGH32909.1
Camellia oleifera ADD10719.1

Hevea brasiliensis AFJ74322 1
Trachyspermum ammi AUZ98367. 1
Taraxacum kok-saghyz AMB19691.1
Afractylodes lancea QLM00050.1
Taraxacum brevicomiculatum ARB18354.1
Consensus

t1igvl

Hinh 3. Két qua so sanh trinh tw amino acid cta protein AACT &
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sam Ngoc Linh v&i mot sé loai thuc vat khac

da dwoc cong bd trén GenBank. Chu thich: Mau xanh lam dam: d6 twong déng = 100%; mau hdng: 75% < do

twong déng < 100%; mau xanh nhat: 50%

< d6 twong ddng < 75%. C4c vi tri hoat déng cta amino acid dwoc

danh diu béng hinh sao. Viing bao tht (NVHGGAVSIGHPIGCSG) dwgc danh dau bang khung mau dé.

Két qua kiém tra cau trdc bac | caa protein
trén InterPro cho thiy protein AACT ¢ sam Ngoc
Linh chta ba viing, bao gdm viing thiolase-like
(17-285), N-terminal (18-276) va C-terminal
(286-406). Trinh ty amino acid suy dién cta
protein AACT & sam Ngoc Linh da duoc so sanh
v6i mot sb lodi thuc vat khac da cong b trén
GenBank. Két qua so sanh sip hang cho thiy
trinh ty amino acid ctia AACT & sam Ngoc Linh
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c6 do twong dong cao, tir 79,17 % dén 99,26 %
so v6i trinh ty cac loai tham chiéu. Protein
AACT thuoc ho protein thiolase, dac trung bai
viing bao thi (NVHGGAVSIGHPIGCSG) ¢ dau
C (Yang et al., 1990; Chen et al., 2017). Céc vi
tri hoat dong va viing bao thi dic trung déu duoc
tim thay trong trinh ty protein AACT cia sam
Ngoc Linh (Hinh 3) (Chen etal., 2017). Nhu vay,
mac du c6 mot s6 diém khéc biét trong trinh tu
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nucleotide cuia cDNA gen md héa AACT cua
sam Ngoc Linh so voi loai tham chiéu nhung
trinh tu protein van mang day du cac dac tinh cua
AACT véi cac vi tri quan trong lién quan téi hoat
tinh protein déu dugc bao toan.

Xay dung cay phat sinh chuang loai

Cay phat sinh chuang loai dugc xay dung su
dung phuong phap Maximum-Likelihood va

phén tich bootstrap vai 1000 vong lap (Hinh 4)
dua trén vang cDNA gen mad héa AACT cua sam
Ngoc Linh da duoc xac dinh va cac trinh tu gen
tuong tng & mot s loai da duoc cong b trén
GenBank. Két qua cho thay, cé su tuong dong
cao cua P. vietnamensis vgi P. notoginseng
KJ804173.1 va chling c6 mdi quan h¢ di truyén
gan véi loai Trachyspemum ammi MG745851.1
cung thuoc b Hoa tan Apiales véi d6 tin cay cao.

100 | Camellia oleifera GU594059.1

I— Camellia chekiangoleosa KC342946.1

Hevea brasiliensis JIN036530.1

Trachyspermum ammi MG745851.1

Taraxacum kok-saghyz KT899402.1

Atractylodes Iancea MN630168.1

Taraxacum brevicormniculatum KY765685.1

Zea mays NM001155195.1

56
59
100 T |Panax vietnamensis
100 l Panax notoginseng KJ804173.1
100
66
_

0.050

Hinh 4. Cay phat sinh chiing loai dwgc xay dwng dwa trén trinh t cDNA gen ma héa AACT cua sam Ngoc Linh

va cac loai phan tich theo phwong phap Maximum-Likel

Panh gia mirc dd biéu hién caa gen ma hoa
acetoacetyl-CoA thiolase

V6i hai cgp moi da thiét ké cho phan Ging
gPCR nham danh gia sy biéu hién cia gen mé hoa

AACT théng qua gen noi chuén’mé hda EF, chung
toi da thuc hién phan wng khuéch dai doan ngan

Bang 2. Mrc d6 biéu hién ctia gen ma héa AACT & mo

ihood.

nam trong hai gen trén. Két qua dién di san pham
PCR trén gel agarose 2% (Hinh 5) cho thiy cac
bang sang, rd nét va khong xuat hién bing phu,
chiing to6 d6 nhay va tinh dac hiéu cta real-time
PCR véi chat mau huynh quang SYBR Green.
Nhu vay, cac cap mdi thiét ké va sir dung da cho
phép nhan ban dac hiéu cac doan gen quan tam.

l& va than ré& sam Ngoc Linh tai 4 d6 tudi khac nhau.

Do tubi 1 ndm tudi 4 nam tudi 6 nam tudi 11 nam tudi
Mb 14 Trung binh+ SD 0,047+ 0,034 0,065 + 0,079 0,162+ 0,004 0,177+ 0,042
M6 than  Trung binh+ SD 0,242+ 0,040 0,274+ 0,226 0,260+ 0,053 0,982+ 0,151

ré

CAac gia tri trung binh + SD, n = 3 thi nghiém déc lap.

113



Vii Thi Trinh et al.

3000 bp

200 bp

100 bp

Hinh 5. Két qua dién di san pham real-time PCR gen ma hoéa AACT va EF trén gel agarose 2%. M marker 100
bp. 1, 2, 3, 4: San phdm nhan gen twong &ng & cac mau la 1, 4, 6, 11 nam tudi.

Biéu hién cua gen ma héa AACT ¢ mo 14 va
than r& cua sim Ngoc Linh tai cac do tudi khac
nhau duoc théng ké trén Hinh 6. Két qua phan
tich cho thidy muc d6 biéu hién cua gen ma hoa
AACT 6 than ré ludn cao hon & 14 tai ca 4 do tudi
(1,4, 6 va 11 ndm tudi) (p<0,05). Két qua nay
phu hop véi mot sé nghién ciru da céng bd. Dua
vao hé gen phién mé cua P. notoginseng, Liu va
dtg (2015) da phan tich va so sanh su biéu hién
cac gen lién quan dén qué trinh sinh tong hop
ginsenoside ¢ 14, than ré va hoa. Két qua ciing
cho thay gen ma héa AACT c6 mirc do biéu hién
& than ré cao hon so véi 14 va hoa. Nam 2008, He
va dtg nghién ctu biéu hién cua gen ma hoa
squalene epoxidase dong vai trd quan trong trong
con dudng téng hop ginsenoside & P.
notoginseng ciing da chi ra d¢ tudi cua cay cang
cao thi mirc do phién ma cta gen nay cang tang.
Déi voi gen mad héa AACT & sam Ngoc Linh,
muc biéu hién & 14 tai bén thoi diém khac nhau
(1,4,6 vall nam tudi) ting dan theo cac do tuoi
lan luot 14.0,047; 0, ,065; 0,162 va 0,177 (Bang 2).
Trong khi, ¢ than ré, giai doan 1, 4 va 6 nam tudi,
mirc d6 biéu hién cua gen khong c6 su khac biét
I6n, nhung ting manh & thoi diém 11 nim tudi
v6i muc biéu hién 1a 0,982, tang gap khoang 3,8
14N s0 Véi cay 6 nam tudi (mic bieu hién 12.0,26).
Murc biéu hién ciia gen ma héa AACT ¢ than ré
ctiia sam Ngoc Linh khong ting tuyén tinh theo
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d6 tudi. Nhiéu nghién ciru dé cho thdy ham lugng
clia terpenoids co twrong quan thuan véi su biéu
hién cua gen mad héa AACT (Fang et al., 2013).
Viéc tang cuong biéu hién gen ma héa AACT
cuia cay Arabidopsis thaliana trong cay
Taraxacum brevicorniculatum chuyén gen di
lam tang nong do sterol 1&n gap 5 lan so véi cay
khong chuyén gen (Pitter et al., 2017). Gan day,
Meiyun va dtg (2021) da kiém tra mirc d6 phién
ma cua gen ma héa AACT trong ré, chdi va la
ctia cdy dan huong trang Santalum album sau khi
xt 1y v&i 100 pM methyl jasmonate. Két qua cho
thiy, mirc do biéu hién cua gen déu ting dan va
dat dinh sau 24 gio so voi cay ddi ching khong
dugc xur ly (Niu et al., 2021). Ngoai tham gia
sinh tong hop céc hop chat terpenoid, protein
AACT con lién quan dén thich ung véi cac diéu
kién bat loi phi sinh hoc ¢ thuc vat (Soto et al.,
2011). Panh gia biéu hién thiolase Il & co linh
lang cho thay biéu hién cia gen MSAACT1 ting
1én ¢ ca la va ré sau 5 gio xir ly voi nhiét do thap
(4°C) hogc man (100mM NaCl) (Soto et al.,
2011). Nhitng nghién ciru sdu hon vé cau tric va
chtrc nang cta gen ma héa AACT noi riéng va
cac gen tham gia vao con dudng sinh téng hcp
ginsenoside chung s& gop phan lam r6 hon vai tro
quan trong cua cac gen nay dbi véi sy sinh tong
hop céc hoat chat dic biét cd gia tri & sim Ngoc
Linh.
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Hinh 6. Sy biéu hién gen ma h6a AACT & I va than ré sam Ngoc Linh tai 4 d6 tudi. DAu hoa thj chi ra sw khac
biét c6 y nghia thong ké (p <0,05) theo kiem dinh t-test.

KET LUAN

Vung cDNA gen méd hoa acetoacetyl-CoA
thiolase lién quan dén con duong sinh tong hop
ginsenoside & sdm Ngoc Linh did dugc phan lap
va xac dinh trinh tu. Kich thuéc cta vung gen
nghién ctu dai 1301 bp, trong d6 vung ma hoéa
cho protein AACT ¢ vi tri 9-1233, ma hoéa cho
408 amino acid. Két qua so sanh dya trén trinh ty
cDNA gen mé héa AACT cho thiy méi quan hé
tién hoa gitta P. vietnamensis véi P. notoginseng
va quan hé vai loai T. ammi, khéc chi va cung
thuoc bo Hoa tan Apiales. Két qua phan tich biéu
hién ciia gen cho thay gen dugc biéu hién ¢ cac
mirc do khac nhau tly loai mo (14, than ré) va &
cac thoi ky phéat trién khac nhau (1, 4, 6 va 11
nam tudi). Mirc d6 biéu hién tang dan theo cac
do tudi & mo 14 va ting manh & md than ré tai
thoi diém 11 nam tudi. Day 1a nghién ctu dau
tién vé gen ma héa AACT & sam Ngoc Linh, gép
phan cung cap co sé khoa hoc danh gia vai tro
cia yéu to di truyén dén sy sinh tong hop
ginsenoside ¢ sdm Ngoc Linh ndi riéng va céac
lodi thudc chi Nhan sém noi chung.

Loi cam on: Nghién cizu duroc thuc hién trong

khudn kho dé tai: “Giai trinh tir va phan tich hé
gen phién ma (transcriptome) ¢ sdm Ngoc Linh
(Panax vietnamensis Ha et Grushv.)”, md so:
16/17-HD-NVQG. Nhom nghién cuzu trén trong
cdam on 6ng Trinh Minh Quy va céc can bg Trung
tdm s&m Ngoc Linh huyén Nam Tra My da cung
cap mau va PGS. TS. Nguyén Van Tap da hé tro
dinh logi hinh thai.
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ISOLATION, SEQUENCING AND EXPRESSION OF THE GENE ENCODING
ACETOACETYL-CoA THIOLASE FROM PANAX VIETNAMENSIS HA ET

GRUSHV.

Vu Thi Trinh!, Luu Han Ly?, Huynh Thi Thu Hue!?, Le Thi Thu Hien*?
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SUMMARY

Panax vietnamensis Ha et Grushv., naturally distributed in Ngoc Linh Mountain, is an endemic
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Panax species of Vietnam. For centuries, P. vietnamensis has been used in traditional folk medicine
to treat many serious diseases or enhance physical strength. Ginsenosides are responsible for most of
the medicinal effects of the Panax species. Acetoacetyl-CoA thiolase (AACT) is considered as an
important enzyme involved in the biosynthesis of ginsenoside. In this study, a full-length cDNA of
the gene encoding AACT protein (GeneBank accession number MZ272018) was obtained from P.
vietnamensis using reverse transcription PCR. The gene open reading frame (1224 bp) encodes 408
amino acids. This cDNA sequence is 99.08% similar to the cDNA sequence of Panax notoginseng
(KJ804173.1). The functional analysis of its protein by InterPro showed that the structure of AACT
monomer consists of three domains, including thiolase-like domain (17-285), N-terminal (18-276),
and C-terminal (286-406). Although there were some differences in the nucleotide sequence of the
AACT cDNA gene between P. vietnamensis and the reference species, all important domains and sites
related to the thiolase activity were observed. Phylogenetic analysis using AACT cDNA gene
sequence revealed a close relationship of P. vietnamensis with P. notoginseng and Trachyspemum
ammi. The quantitative real-time PCR results indicated the expression of AACT gene of P.
vietnamensis depended on types of tissue and plant developmental stages (1, 4, 6 and 11 years old).
The gene was expressed at higher levels in roots than in leaves and the highest expression of AACT
gene was detected in the 11-year-old roots. The results provided valuable information for further
studies on the biosynthesis of ginsenoside in P. viethamensis in particular and Panax species in
general.

Keywords: Acetoacetyl-CoA thiolase, gene expression, Panax genus, Panax vietnamensis Ha et
Grushv.
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