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MO PAU
1. it vain dé

Chi Duong dong (Adinandra) duoc phét hién co khoang 85 loai
trén thé gisi va khoang 17 loai phan b6 ¢ Viét Nam [16], [97], [159].
Theo Sach do Viét Nam, mot so loai thuge chi Adinandra la nguon
gene quy, hiém va co nguy co tuyét mau, hién dang duoc xép vao
mtc danh gia "Nguy cap" (VU) nhu lodi Sum 14 Ion (A. megaphylla
Hu) [2]. Do d6, viéc nhan di¢n dung loai dé bao ton va phét trién cac
loai quy hiém nay la viéc lam can thiét. Phuong phap sinh hoc phan
ttr vSi viéc sir dung cac ma vach DNA hd tro dinh danh cho hiéu qua
nhan dién va phan biét loai cao hon khi chi si dung phuwong phap
hinh thai so sanh.

Mac du, hé gene luc lap c6 tinh bao thu cao nhung trong d6 van
c6 nhitng ving d& bién d6i. Chinh sy sai khéac trong trinh tu
nuceotide cia cac gene & ving bién doi 13 co s& dé phan biét loai nay
V6i loai khac, xac dinh méi quan hé di truyén gitra cac loai & muc do
phan ti. Hién nay, hé gene luc lap cua céc loai thugc chi Adinandra
c6 rat it théng tin, chi c6 bén trong tong sé 85 loai duogc giai trinh ty
hoan toan hé gene luc lap. Nhiing cong b vé sir dung va dé xuat ma
vach DNA cho nhan dién céac loai thugc chi Adinandra rat han ché va
chi c6 gene matK dwgc dé xuat 1am ma vach DNA gip nhan dién
loai A. megaphylla, A. lienii [13], [102].

Trong du an sang loc hoat tinh sinh hoc cua thuc vat & Viét Nam,
dich chiét cuaa mot sé lodi thuoc chi  Adinandra, (ho
Pentaphylacaceae) duoc xac dinh ¢ hoat tinh chong ung thu [14],
[108], [136]. Ngoai ra, mot s6 cong trinh nghién ciru cho thiy, cac
loai thuoc chi Adinandra c6 tac dung khang khuan, khang viém,
chéng oxy héa ciing nhu diéu tri bong gan, rin cin [3], (6], [38],
[106]. Tuy nhién, cac cong trinh nghién ctu trén thé gisi vé thanh
phan héa hoc cua chi Adinandra tap trung chu yéu & loai A. nitida,
con nhiéu loai khac thudc chi Adinandra chua duoc quan tdm nghién
ctu. O Viét Nam, nhiing nghién ciru vé phan lap va thir hoat tinh sinh
hoc caa cac hop chat mai duoc thyuc hién & loai A. hainanensis, A.
poilanei, A. lienii trong tong s6 17 loai dwoc phat hién.

Xuét phét tir nhitng Iy do trén, luan an dwoc thuc hién véi tén dé
tai: “Nghién cizu déc diém hé gene luc lap va hep chat c6 hogt tinh
sinh hgc ciza mét sé l0di Dwong dong (Adinandra spp.)".



2. Muc tiéu nghién ciu

- Phan tich duoc dic diém hé gene luc lap cua loai Adinandra
bockiana

- Phan tich dwgc méi quan hé di truyén gitra cac loai va dé& xuat
tng vién ma vach DNA hd trg dinh danh loai thudc chi Adinandra.

- X4c dinh duoc thanh phan héa hoc va hoat tinh sinh hoc cua cac
hop chét phan lap duoc tir ba loai thudc chi Adinandra.

3. Noi dung nghién céu

Néi dung 1: Nghién ctu dic diém hé gene luc lap cua loai A.
bockiana

- Phan tich chi tiét dac diém hé gene luc lap cua loai A. bockiana

- So sanh hé gene luc lap cua loai A. bockiana véi mot s loai
khac thudc chi Adinandra trén GenBank.

N§i dung 2: Nghién cau sy phat sinh chung loai cua chi
Adinandra, tim kiém gene tiém niang dé dé xuat lam ma vach DNA
luc lap

- Xay dung cay phat sinh chung loai dua trén trinh tu hé gene luc
lap va trinh ty cac gene matK, trnL va rbcL cua céc loai thuoc chi
Adinandra.

- Phan tich cac so do cay phat sinh chung loai va tim kiém ung
vién ma vach DNA dé nhan dién loai thuoc chi Adinandra.

Ndi dung 3: Nghién ctu thanh phan héa hoc va danh gia hoat tinh
sinh hoc cua c&c hop chét phan lap duoc tir ba loai nghién ciu.

- Phan lap cac hop chét bang cac phuong phép sac ky.

- Xac dinh ciu tric hoa hoc cua cac hop chat phan lap dugc trén
co s& cac phép xac dinh thdng sé vat 1y, cac phuong phap do phd
ddng thoi két hop véi phan tich va tra ctu tai liéu tham khao.

- Panh gia mét s hoat tinh sinh hoc (khang khuan, gay doc té bao
ung thu, e ché o-glucosidase) cia mot s6 hop chét phan lap duoc tir ba
loai nghién cuu.

4. Nhitng dong gop moi cia luian an

(1) Luan an la cong trinh nghién ctru méi ¢ Viét Nam va trén thé
gi6i, da phan tich chi tiét va day du dac diém hé gene luc lap cia loai
A. bockiana. D& xuit viing gene matK va rbcL 1a ¢ng vién ma vach
DNA tiém nang giap nhan dién loai thuoc chi Adinandra.

(2) Luan an la nghién ciru du tién da phan 1ap dugc 37 hop chit
tir 14 cua loai A. megaphylla, A. bockiana, A. glischroloma; trong dé



c6 hai hop chit mai (debutyldorycnic acid va adinanquercetiside
duogc phan lap tir 14 caa loai A. megaphylla).

(3) Lan dau tién phat hién hop chat 23-hydroxyursolic acid tir
loai A. glischroloma c6 kha ning tc ché a-glucosidase va giy doc
dong té bao ung thu gan (HepG2), ung thu va (MCF-7); hop chét
ursolic acid tir cac loai A. megaphylla, A. bockiana, A. glischroloma
c6 kha ning wc ché manh sy phét trién caa vi khuan Pseudomonas
aeruginosa; hop chat isoquercetine (tr loai A. megaphylla, A.
glischroloma) ¢ ché manh su phét trién cua vi khuan Citrobacter
freundii va Streptococcus milleri.

5. Y nghia khoa hoc va thuc tién ciia dé tai ludn an
Vé mat khoa hec

Két qua nghién ctiu caa luan an sé& 1a co s¢ cho nghién ciu ang
dung nhitng ma vach DNA d3 duoc d& xuat dé nhan dién loai va phan
tich mdi quan hé di truyén gitra cac loai thudc chi Adinandra.

Ludn an di xac dinh dugc thanh phan héa hoc c6 trong 14 cua ba
loai thugc chi Adinandra & Viét Nam, tir d6 cho thay sy khac biét so
Vi céc loai Adinandra ¢ Trung Qudc. Cu thé, céc loai Adinandra &
Viét Nam giau hop chét triterpenoid, trong khi céc loai Adinandra
Trung Quéc giau hop chit flavonoid.

Két qua thir hoat tinh sinh hoc cua cac hop chat phan lap duoc
1am co s¢ khoa hoc dé giai thich cho hoat tinh khang khuéan, gay doc
té bao ung thu cua cao chiét ciing nhu cach diung mot sé loai thuc
chi Adinandra trong diéu trj ung thu & Viét Nam.

Cac bai bao dugc dang tai trén cac tap chi khoa hoc trong nudc
va qubc té, cung voi cac trinh ty gene cong b trén GenBank [
nhirng tu 1iéu cd gia tri tham khao trong nghién cau va giang day.

Vé mgt thuc tién

Phat hién kha nang tic ché a-glucosidase va gay doc dong té bao
HepG2, MCF-7 cua hop chit 23-hydroxyursolic acid c6 thé cung cip
co s& VA Mo ra co hoi cho viéc phét trién cac phuong phap diéu tri
mai cho bénh dai thao duong, ung thu gan va ung thu vu.

Phat hién hop chat ursolic acid c6 kha ning e ché manh su phat
trién cua vi khuan P. aeruginosa, isoquercetine &c ché su phét trién
cua vi khuan C. freundii, S. milleri ¢ thé mé ra co hoi cho viéc sir
dung cac hop chit tir thyc vat trong chira tri mot s6 bénh do nhitng vi
khuan nay gay ra.



Chuong 1. TONG QUAN TAI LIEU
1.1. Chi Adinandra va hé gene luc lap
1.1.1. Dic diém ciia chi Adinandra
1.1.1.1. Phan logi chi Adinandra
1.1.1.2. Bdc diém hinh thai cia chi Adinandra
1.1.1.3. Su phdn b6 cdc lodi thude chi Adinandra & Viét Nam
1.1.2. Nghién ciru vé hé gene luc lap
1.1.2.1. Hé gene luc lap cua thuc vdt bdc cao
1.1.2.2. Hé gene luc lgp cua mét sé loai thuge chi Adinandra

Hién nay, chi c6 bén loai thudc chi Adinandra da duoc giai trinh
tu toan bo hé gene ch lap va dang ky trén GenBank, do 1a loai A.
megaphylla (ma s6 MW697901.1), ]oéi A. millettii (ma so
NC_035678.1), loai A. bockiana (ma s6 MW699853.1) va loai A.
angustifolia (ma s6 NC_ 035653.1) [104], [105], [145], [146].

Hé gene lyc lap déu c6 cau trac dién hinh vai bon viing gom: mot
vung LSC c¢6 kich thudc khoang 86 kb, mét viung SSC ¢6 kich thudc
khodng 18 kb va mot cap vung IRs (IRa va IRb) c6 kich thudc hon
26 kb moi vung. Kich thudc hé gene luc lap dao dong tir 156-156,5
kb, c6 tir 129-132 gene. Ham lugng GC trung binh khoang 37,4%
[104], [145], [146]. o

Ngoai nghién ctru cua Nguyen va cs (2019, 2021) dé xuat va st
dung gene matK dé nhan di¢n loai Sum Ia lén (A. megaphylla) va
Sum lién (A. lienii) thi chua c6 nghién ciru nao dé xuat ing vién mad
vach méi mac du trong hé gene luc lap ¢6 rat nhieu gene [13], [102].
1.2. Phan tich di truyén tién héa phan tir
1.2.1. Co s¢ di truyén ciia sw tién hod phén tir
1.2.2. Phén tich tién héa phén tir dwa trén hé gene luc lap
1.2.2.1. Nghién ciru moi quan hé di truyén giita cdc loai thire vat dya
trén hé gene luc lap .

Hoi nghi Thyc vt hoc khong bié’n gidi (2008) da chi ra rang, h¢
gene luc lap chira nhieu thdng tin giong nhu trinh tuw ma vach ty the
ngan duogc st dung & dong vat. Do do, hé gene luc lap dugc dé xuat
Ia mét siéu ma vach [37].

1.2.2.2. Nghién cuu méi quan hé di lruyén gitta cdc loai thuc vdt dua


https://www.ncbi.nlm.nih.gov/nucleotide/MW697901.1?report=genbank&log$=nucltop&blast_rank=4&RID=9UD65JTN016
https://www.ncbi.nlm.nih.gov/nucleotide/MW699853.1?report=genbank&log$=nucltop&blast_rank=5&RID=9UD65JTN016
https://www.ncbi.nlm.nih.gov/nucleotide/NC_035653.1?report=genbank&log$=nucltop&blast_rank=2&RID=9UD65JTN016

trén ma vach DNA luc lap

Mai vach DNA

Nghién citu méi quan hé di truyén va nhan dién loai bing ma
vach DNA luc lap

Trong hé gene luc lap, c6 bay vung DNA dugc chon lam tng cir
vién ma vach DNA cho thyc vat trén can gém: gene matK, rbcL,
rpoB, rpoC1, vung dém psbK-psbl, atpF-atpH va vung dém trnH-
psbA. Trong do, co bon ving la cac phan gene ma hda (gene matK,
rbcL, rpoB va rpoC1l) va ba vung dém khéng ma hoa cho protein
(atpF-atpH, trnH-psbA va psbK-psbl) [32], [60].

Tuy nhién, véi mdi loai, mdi chi s& c6 nhitng ma vach DNA phu
hop. Do d6, viéc tim kiém gene tiém nang tro thanh ma vach DNA
cho dbi twong nghién ciru ciia minh 12 rat can thiét.

1.3. Thanh phin héa hoc va hoat tinh sinh hoc ciia chi Adinandra
1.3.1. Thanh phan héa hoc ciia chi Adinandra

Trén thé gidi va ¢ Viét Nam da c6 kha nhidu nghién ctru vé thanh
phan hop chit ¢ trong cac loai thuoc chi Adinandra. Pa sb cac
nghién ctiru déu théng nhat, cac loai thudc chi Adinandra chia cac
nhom chat cha yéu nhu: flavonoid, phenolic, triterpenoid, saponin
triterpenoid, aldehyde, coumarin.... Trong do6, flavonoid va
triterpenoid 1a thanh phan chu yéu [84], [85], [86], [138], [153].

Hién nay, cac nghién ctu vé phan lap cac hop chit mai chi duoc
thuc hién & mot sb lodi nhu: A. nitida, A. lienii, A. poilanei, A.
hainanensis trong tong s 85 loai thuoc chi Adinandra. Cac nghién
ctru da phan lap duoc 47 hop chit, cu thé: nhém flavonoid (8 hop
chat), saponin triterpenoid (8 hop chat), triterpenoid (17 hop chat),
sterol (4 hop chat), phenolic (3 hop chit). Ngoai ra, tir mot sb loai
thuoc chi Adinandra di phan 1ap duoc mot sé hop chit thudc cac
nhom khéc (7 hop chat) nhu: diterpenoid, coumarin, aldehyde,
quinone, lignan, tocopherol, phytol.

1.3.2. Hoat tinh sinh hoc ciia chi Adinandra
1.3.2.1. Hoat tinh sinh hoc ciia cao chiét va nhém hop chit tiv mjt
50 loai thudc chi Adinandra

Céc cao chiét va hop chat c6 trong céc loai thugc chi Adinandra
c6 cac hoat tinh nhu: khang khuan, chong oxy hoa, gay doc té bao



ung thu, chdng di wng, e ché sy tich tu lipid mau, giam huyét éap,
bao vé gan, bao vé da day...Dac biét, cao chiét cia cac loai thudc chi
Adinandra ¢ Viét Nam nhu: A. bockiana, A. megaphylla di duoc
nghién ctiru kha ki vé tac dung khang khuan, chéng oxy hoa va gay
doc té bao ung thu.
1.3.2.2. Hoat tinh sinh hoc ciia cic hgp chit phin Igp tic mpt sé
loai thugc chi Adinandra

Trén thé gioi, nhitng nghién cau vé hoat tinh sinh hoc cua cac
hop chat phan 1ap duoc tir cac loai thugc chi Adinandra ciing chu yéu
tap trung vao hoat tinh chéng oxy héa va gay doc té bao ung thu [49],
[86], [149], [150]. Ngoai ra, cac loai thudc chi Adinandra con thé
hién hoat tinh sinh hoc khac nhu: chéng di ¢ng, tc ché sy tich tu
lipid mau, giam huyét ap, bao vé gan, c ché a-glucosidase ...[3],
[11], [86], [134], [147], [148].

Chuwong 2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat liéu nghién ciru
2.1.1. Vat ligu thuc vit

Ba loai thuoc chi Adinandra dwoc st dung gom loai A.
megaphylla Hu va A. bockiana E. Pritz. ex Diels thu tai xa Liém Phq,
huyén Van Ban, tinh Lao Cai. Trong do, loai A. megaphylla dugc thu
& do cao 1200-1800 m, toa do 21°59°15’N; 104°19°28”’E; loai A.
bockiana thu & d6 cao 800 m, tai toa d6 21°59'15”'N; 104°19"28""E.
Loai A. glischroloma dugc thu tai xd Y ty, huyén Bat Xat, tinh Lao
Cai 6 d6 cao 1844m, tai toa d6 103°37'42"D, 2237'35"B. L& cua ba
loai dwgc sir dung dé tao cao chiét, phan 1ap cac hop chat va thir hoat
tinh sinh hoc cua cac hop chat thu duoc.
2.1.2. Chiing vi khudn kiém dinh

Céc vi khuan kiém dinh st dung trong nghién ciu dé xac dinh
hoat tinh khang khuan cua cac hop chét thu duoc tir cac loai thudc
chi Adinandra gom: Citrobacter freundii, Escherichia coli
(ATCC25922), Pseudomonas aeruginosa (ATCC15442),
Staphylococcus aureus (ATCC13709), Streptococcus milleri. Pay
déu 1a nhiing vi khuan gay bénh ¢ nguoi, trong d6 vi khuan S.
aureus thuoc nhdm Gram (+), cac chang vi khuan con lai thuoc nhém
Gram (-).



2.1.3. Cac dong té bao thir nghi¢m

Str dung cac dong té bao thir nghiém gom: Té bao ung thu biéu
md phoi (SK-LU-1), ung thu biéu mé da day (MKN-7), ung thu
biéu md té bao gan (HepG2) va ung thu vii (MCF7), dong té bao
than phoi nguoi (HEK-293A) lam dbi chung.
2.1.4. Dar ligu nghién ciru

Str dung dir liéu hé gene luc lap cia mot s6 loai da duoc cong bd
trén GenBank, gom loai A. megaphylla (M4 s6 MW697901.1) [104],
loai A. millettii (M4 s6 NC_035678.1) [146], loai A. angustifolia (Ma
s NC_035653.1) [145] dé so véi hé gene luc lap cua loai A.
bockiana vé su da dang di truyén hé gene luc lap cua chi Adinandra.
Ngoai ra, dir liéu cua cac trinh tu gene khac dwoc khai thac trén
GenBank theo dia chi truy cap https://www.ncbi.nim.
nih.gov/nucleotide/[160].

2.2. Hoa chit, thiét bi va dia diém nghién ciru
2.2.1. Héa chit, thiét bi nghién ciru
2.2.2. Dia diém nghién ciru

Céc thi nghiém duoc thuc hién tai cac phong thi nghiém cua
Khoa Sinh hoc, Truong Dai hoc Su Pham - Dai hoc Thai Nguyén;
Phong thi nghiém trong di€ém ve Cong ngh¢ gen, Vién Cong nghé
Sinh hoc; Vién Héa sinh bién thuoc Vién Han 1d&m Khoa hoc va Céng
nghé Viét Nam.
2.3. Phuwong phap nghién ciru
2.3.1. Phuwong phdp nghién citu dic diém hé gene luc lap

HE gene luc lap cua loai A. angustifolia (ma sb6 GenBank
MF179491) va A. millettii (mé& so GenBank MF179492) [145], [146]
da duoc sur dung dé so sanh, doi chiéu vai hé gene luc lap cua cac
loai nghién cuu.
2.3.2. Phwong phdp phén tich di truyén tién hoa phan ti

Cay phat sinh loai dugc xay dung duya trén trinh tu nucleotide cua
gene matK, trnL va rbcL bang phuong phdp Maximum Likelihood
Vai gia tri bootstrap dugc lap lai 1000 cua phan mém Mega X [79].



2.3.3. Phwong phdp nghién ciru thanh phin héa hoc va hoat tinh
sinh hoc
2.3.3.1. Nhém phwong phdp nghién ciru thanh phan héa hoc
Phwong phap tao cao chiét tong/cin chiét

Bot 1a khd mdi loai (A. megaphylla - 3,5 kg; A. glischroloma - 3,2
kg va A. bockiana - 3,3 kg) duoc tao cac cao chiét tong, cin chiét
theo so d6 hinh 2.2.
Phwong phap phén 1ap cac hep chat

Str dung cac phuong phap nhu sic ky 16p mong (TLC), sic ky cot
(CC), sic ky khi (GC) [12].
Phwong phap xac dinh cau tric hoa hoc ciaa hop chat

Céu tric hoa hoc cua céc hop chit duge xac dinh trén co s sir
dung céc phép xac dinh thong s6 vét Iy va cac phuong phap do phd
(NMR) bang céc thiét bi hién dai dong thoi két hop véi phan tich va
tra ctru tai liéu tham khao.
2.3.3.2. Nhém phuwong phép xdc dinh hoat tinh sinh hoc ciia cdc hop chat
Phwong phap thir hoat tinh khang khuan: Bing phuong khuéch
tan giéng thach theo nghién ciru ciia Mahesh va Satish (2008) [91].
Phwong phap thir hoat tinh giy ddc té bao: Theo phuong phap cia
Skehan va c¢s (1990) [121].
Phwong phép thir hoat tinh e ché a-glucosidase: Theo Tran va cs
(2014) [128].
2.3.4. Phuwong phdp xir 1y s6 ligu va phan tich két qua

Str dung phan mém phan tich théng ké SPSS va cac phan mém tin
sinh hoc: BioEdit, BLAST trong NCBI dé phan tich hé gene [58], [75],
[85], [160].

Chuong 3. KET QUA VA THAO LUAN

3.1. Pic diém h¢ gene luc lap cia loai A. bockiana

3.1.1. Cdu trac va thanh phan h¢ gene luc lgp cia loai A. bockiana
H¢ gene lyuc lap hoan chinh cua loai A. bockiana c6 kich thudce

156284 bp, c6 cau tric 4 vung dién hinh, gom vung sao chép don 16n

(LSC) ¢6 kich thudec 85693 bp, ving sao chép don nhé (SSC) 18411



bp va c@p vung dao nguoc lap lai (IR) 26090 bp, ham lugng GC la
37,4% (Hinh 3.1).

Phan tich hé gene luc lap cua loai A. bockiana cho thay, c6 129
gene bao gdm 84 gene ma hoa protein (PCG), 37 gene ma hda tRNA
va 8 gene mé hoa rRNA. Can ctr vao chiic nang, 129 gene dugc phéan
chia trong 18 nhdm (Bang 3.1).

3.1.2. Bj div liéu vé trinh tw lip lgi 6 10ai A. bockiana

Tong sb chudi lap don gian (SSR) trong hé gene luc lap 1a 51; véi
kieu 13p lai don bao gom A (18 SSR), T (32 SSR) G hoic C (1 SSR)
c6 d6 dai tir 10-19 bp. Phan 16n cac SSR nam & ving LSC (35), 50
luong SSR ¢ ving SSC va IR rét it véi 6 va 4 SSR twong tng & mai
vung. Hé gene luc lap dugc xac dinh véi 70 trinh tu lap, gom 48 trinh
tu l3p giéng nhau, 20 trinh ty lap xudi va 2 trinh tu lip dao nguoc va
khéng c6 su lap lai bd sung (Hinh 3.2)

3.1.3. Sé lwgng va tan sudt sir dung codon ciia gene ma hoa protein
trong h¢ gene luc lap ¢ loai A. bockiana

Trong hé gene luc lap cua loai A. bockiana, tai vung ma hoa da
tim thay 52057 codon cua cac gene ma hoéa protein (Bang 3.2). S6
codon ¢6 tan cung 1a A va U dugc tim thiy thuong xuyén hon so véi
G va C. Trong 64 loai codon, c6 30 loai codon dugc str dung thuong
xuyén so véi muac du kién & trang thai can bang (gia tri RCSU>1) va
29 loai codon c6 muc do sir dung it (gid tri RCSU <1). Tan suat st
dung cua cac codon mé dau AUG (m4 hoa methionine) va UGG (ma
hoa tryptophan) khong c6 do léch (RCSU = 1) so véi muc s dung
codon du kién ¢ trang thai can bang. Cac codon két thic bao gom
UAA, UGA, UAG (Bang 3.2).

3.1.4. So sanh hé gene luc lap cua loai A. bockiana voi A.
megaphylla, A. millettii va A. angustifolia
3.1.4.1. Sw da dang Vé kich thuréc va sé lirong gene trong hé gene luc lap

So sanh hé gene luc lap hoan chinh cua loai A. bockiana [105]
vai cac loai: A. megaphylla [104], A. angustifolia [145] va A. millettii
[146] cho thdy, hé gene luc lap cua céc loai cd su da dang vé kich
thuéc va khéi lugng ciia hé gene, kich thudc cua ting vang, sb lwong
gene (Bang 3.3)
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Bing 3.3. Sy da dang vé kich thudc va sb luong gene trong hé gene
luc lap ciia mot s6 loai thudc chi Adinandra

T i Tén loai
T | Picdiem hé gene
A. A. A. A.
bockiana megaphylla millettii angustifolia
1 | Kich thudc hé gene | 156284 156298 156311 156344
(bp)
2 | Kich thusc LSC (bp) | 85693 85688 85698 85743
3 | Kich thudc SSC (bp) | 18411 18424 18421 18419
4 | Kich thuéc IR (bp) 26090 26093 26096 26091
5 | Ham lugng GC (%) 37,4 374 374 374
6 S6 lwong gene 129 131 132 132
7 | Sbélugng PCG 84 86 87 87
S6 lugng tRNA 37 37 37 37
9 S6 lugng rRNA 8 8 8 8

3.1.4.2. Sur sai khac trong trinh tw gene cua hé gene luc lap

So vai vung IR, ving LSC va SSC ¢6 sy khac biét cao hon. Cac
ving mi héa c6 xu hudng dwoc bao ton nhiéu hon so véi cac ving
khdng ma hoa va cac bién thé dugc phat hién chu yéu & cac ving
khdong ma héa. Cac gene matK, psaA, ndhK, ndhG va rbcL c6 cac
doan nucleotide khac nhau gitta bn loai A. bockiana, A. megaphylla,
A. millettii va A. angustifolia (Hinh 3.3).

Gia tri da dang nucleotide (Pi) gitra cac trinh tu gene luc lap cua 4
loai thuoc chi Adinandra khac nhau gitra cac loai va khac nhau gitra
cac vung cua hé gene luc lap trong cung mot loai. Gia tri Pi trung
binh cua bon loai A. bockiana, A. megaphylla, A. millettii va A.
angustifolia la 0,00105.
3.1.4.3. Su co lgi va mo rgng cua hé gene luc lap

Kich thuéc mdi vung IR cua bon hé gene luc lap dao dong tir
26.090-26.096 bp. Két qua phan tich cho thay, khong cé sy mé rong
va co lai cua vung IR trong hé gene luc lap ¢ cac loai nghién cuu.
Trong hé gene luc lap cua loai A. megaphylla, A. millettii va A.
angustifolia, gene ycfl c6 4543 bp thudc ving SSC (phan diu gene)
va 1067 bp nam & ving IRa (phan dudi gene), gene ycfl 1 ranh gioi
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gitra IRa va SSC. Tuy nhién, gene ycfl khong dugc trinh bay ¢ vung
nay trong hé gene luc lap cta loai A. bockiana (Hinh 3.5).

3.2. Phan tich méi quan hé di truyén va phat sinh chiing loai clia
chi Adinandra

3.2.1. Phan tich moi quan hé di truyén dwa trén trinh tw hé gene
luc lap hoan chinh

~ L - ..
Cay phat sinh loai duoc oy MF179492.1 Adinandra milleti 2
= A A A Y ”_“ MF179491.1 Adinandra angustifolia E
thiét 1ap dwa trén trinh tu | Adinandra bockians E Pz exets | & |
~ N N | | Adinandra megaphyila Hu = 8
hé gene luc Iap hoan chinh | NG 050937.1 Eurya loquaiana g
h d n t_ N < R d h 10| 1! NC 041510.1 Eurya alata =
— MH159200.1 Euryodendron excelsum =
c, o O n , Cay Va on ln N 100 MF179490.1 Ternstroemia gymnanthera E
A 1 3 w0l MF179497.1 Anneslea fragrans
rat Cao (gl,a trl bOOtStrap Ia d MF179498.1 Pentaphylax euryoides
9 A 3 4 4
100% ¢ tat ca cac nhanh). ol Mos3r8e 1 el cponimpoinena
A b H NC 042148.1 Sinojackia sarcocarpa
Bon loai A. bockiana, A. L N 47757 1 Sincfecita itwocarss

megaphylla, A. millettii va

A. angustifolia deu ta0 ;1 36 cay phét sinh caa loai A.
thanh m6t nhanh vai gid tri 5eyiana va cac loai khac dua trén
bootstrap 100% (HInh 3.6). 3nh ty he gene luc lap hoan chinh
3.2.2. Phan tich méi quan hé di truyén dwa trén trinh tw gene
matK, trnL va rbcL

3.2.2.1. Ddc diém gene matK, trnL va rbcL cua loai A. bockiana
3.2.2.2. Phdn tich méi quan hé di truyén dua trén trinh tw gene matK

Loai A. bockiana c6 ty & tuong ddng 100% voi cac loai A.
megaphylla va A. nitida. Trinh ty gene matK cua loai A. bockiana co
su twong dong rat cao voéi trinh ty gene matK cua cac loai trong chi
Adinandra tir 99,27-100% (Bang 3.5).

Hé s6 sai khac vé trinh tu gene matK gitta loai A. bockiana Véi
cac loai khac trén GenBank dao dong tir 0,001 — 1,100 (Bang 3.6).
Trong d6, hé s6 sai khac nho nhét 13 0,001 (véi loai A. formosana),
tiép dén 12 0,003 (vai loai A. integerrima va A. angustifolia). Cac loai
A. megaphylla va A. nitida khéng c6 su sai khac trong trinh tu gene
matK so vai loai A. bockiana (hé sé sai khac 1a 0,000).

Cay phat sinh loai dya trén trinh tu gene matK mang lai do tin
cay va 6n dinh rat cao, gia tri bootstrap hau hét Ién hon 90% ¢ da s6
cac nhanh (Hinh 3.7).
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85.5% KJ708801.1_Adinandra_integerrima
o KJ708$0 :l_Adinandra_dumosa
linandra_megaphylla Hu A
96.8% KJ687898.1_Adinandra_formosana Adinandra
@ Adinandra_bockiana E.Pritz. ex Diels
KP093834.1_Adinandra_nitida
100% MF179491.1_Adinandra_angustifolia
997% AF380069.1_Adinandra_millettii
NC_039178.1_Euryodendron_excelsum
o7 1% MH159200.1_Euryodendron_excelsum
r HQ427372.1_Eurya_loquaiana
HQ415299.1_Eurya_macartneyi Pentaphylacaceae
100% 97.9% AF380109.1_Temstroemia_gymnanthera
1.5 KR530349.1_Anneslea_fragrans
KR530350.1_Anneslea_fragrans
99.9% HQ437949.1_Temstroemia_fragrans
KJ510929.1_Pentaphylax_euryoides
HQ415369.1_Pentaphylax_euryoides
AF288117.1_Prunus_persica
AF288116.1_Prunus_laurocerasus

93% 67.2%

100%

Hinh 3.7. Cay phét sinh loai ctia A. bockiana va cac loai khac lién
quan dua trén trinh tu gene matkK

3.2.2.3. Phan tich mai quan hé di truyén dua trén trinh tir gene trnL

Trinh tu gene trnL cua loai A. bockiana cé ty Ié twong dong rat
cao (tir 99,33-100%) vai cac loai thuoc chi Adinandra. Trong do, loai
A. bockiana cd ty & twong dong cao nhét véi loai A. glischroloma va
A. hainanensis la 100% (Bang 3.7).

Két qua phan tich su sai khac trong trinh tu gene trnL gitra loai A.
bockiana va nhiing loai khac trén GenBank cho thay, hé sé sai khéc
dao dong tir 0,002-1,130. Trong do, trinh ty gene trnL cua loai A.
bockiana c6 su sai khac it nhat (hé sb sai khéc 1a 0,002) véi cac loai
thuoc cing chi Adianandra nhu loai A. millettii, A. bockiana
(HM061582.1), A. glischroloma, A. hirta (AF534657.1), A. hirta
(AF499817.1), A. hainanensis, A. lasiostyla, A. formosana (Bang 3.8).

Cay phat sinh loai dya trén trinh ty gene trnL (Hinh 3.8) cho
thay, gene trnL mang lai d¢ tin cay va on dinh thap tai nhanh cua chi
Adinandra (gia tri bootstrap la 51%). Trong hinh 3.8, chi Adinandra
da duoc tach ra thanh hai phan nhém. Trong mdi phan nhém do on
dinh ciing rat thap (gié tri bootstrap lan luot 1a 26; 32 va 69%)
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HMO061584.1_Adinandra_millettil
HQ158574.1_Adinandra_hainanensis
‘ HMO061586.1_Adinandra_lasiostyla
69% | HM061585.1_Adinandra_formosana
| AF534657.1_Adinandra_hirta
32% t HM061582.1_Adinandra_bockiana
‘ HMO061581.1_Adinandra_glischroloma
51% L AF499817.1_Adinandra_hirta
MF179491.1_Adinandra_angustifolia
Adinandra_bockiana E Pritz. ex Diels

“ 2%%
4% | ! Adinandra_megaphylla Hu

’ . DQ924310.1_Adinandra_dumosa
8% 81% HQ158582.1_Eurya_weissiae

L HMO061571.1_Eurya_brevistyla
HMO061568.1_Euryodendron_excelsum
AF534668.1_Euryodendron_excelsum
HQ158576.1_Anneslea_fragrans

47% 67%

93%

100% ‘ 49% AF396227.1_Ternstroemia_impressa
[ 1 8% AF499822.1_Ternstroemia_gymnanthera
1 HMOG61561.1_Anneslea_fragrans
100% - HMO061551.1_Pentaphylax_euryoides
i 1 HMO061552.1_Pentaphylax_euryoides
100%, AB006402.1_Hopea_odorata

AB006401.1_Hopea_nervosa

Hinh 3.8. Cay phat sinh loai cia A. bockiana va céc loai lién quan
dua trén trinh tu gene trnL

3.2.2.4. Phdn tich moi quan hé di truyén diea trén trinh tw gene rbcL

Loai A. bockiana c6 ty 1& twong ddng cao nhat voi loai A.
megaphylla, A. millettii va A. angustifolia (99,72%), thiap nhat
(98,18%) véi cac loai thudc chi Camellia, ho Chée (Theaceae). Khong
c6 trinh tu rbcl cua loai nao twong ddng 100% véi loai A. bockiana
(Bang 3.9).

Hé sb sai khac vé trinh tu gene rbcL gia loai A. bockiana vai 19
loai khac dao dong tir 0,003-0,018 (Bang 3.10). Cac loai A. millettii, A.
angustifolia va A. megaphylla c6 mdi quan hé di truyén gan nhat véi loai
A. bockiana (Hé sé sai khac 0,003), tiép dén la loai A. glischroloma va
A. formosana véi hé s6 sai khéac lan luot 12 0,004 va 0,0086.

Phan tich cay phat sinh loai dua trén trinh tu gene rbcL cho théy,
cac loai thuoc chi Adinandra phan b trén ciing mot nhanh va dwoc
chia thanh hai phan nhém c6 mdi quan hé rat gan nhau vé mit di
truyén (gia tri bootstrap dat 95%); loai A. bockiana cuing véi A.
megaphylla tao nén phan nhém 1; phan nhém 2 gdm loai A.
glischroloma, A. angustifolia, A. millettii va A. formosana (Hinh 3.9).
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;;ﬂ NC 035653.1-Adinandra angustifolia

- AFO0S9T13.1-Ad dra formosana

NC 087777.1-Adinandra glischroloma
as

Adinandra

NC 035678.1-Adin andra milletti

MWE998S5 3.1-Adinandra bockiana E.Pritz. ex Diela

MWESTS0 1.1-Adinandra mega phylla

MH158200.1-Euryodendron excelsum

—— OPS80972.1-Eurya chinensis

MC 050937.1-Eurya loquaiana

Pentaphylacaceae

ON729444 1-Eurya rubiginosa var. attenuata
@s | NC 04 1510.1-Eurya alata

57 [~ NC 035708.1-Anneslea fragrans
L NC 035708.1-Ternstroemia gymnanthera

5a | K'W406785 1-Pyrenaria hirta var. cordatula
N st K 406771.1-Pyrenaria hirta var. hirta
NC 035685.1-Pyrenaria microcarpa

MC 087748.1-Camelia liveristyloides

23 | NC 035888 1-Camelia mairei

MKB20035.1-Camelia weinin gensis

K 40679 3.1-Camelia reticulata

[ ——

a.aaza

Hinh 3.9. Cay phét sinh loai cia A. bockiana va cac loai lién quan
dya trén trinh tu gene rbcL

Két qua phan tich d6 twong dong, hé s6 sai khac va cay phat sinh
lodi ctia cac gene cho thdy, trinh ty gene matK va rbcL thich hop va
dugc dé xuat 1 ing vién md vach DNA dé nhan dién loai, phan loai
va x4c dinh mbi quan hé di truyén giira cac loai thudc chi Adinandra
va mot sd loai thudc ho Pentaphylacaceae.
3.3. Két qua phan tich thanh phan héa hoc va hoat tinh sinh hoc
ciia ba loai nghién ciru
3.3.1. Cdu trdc hoa hec ciia mgt sé hep chdt phan lgp tir ba loai
nghién ciru
3.3.1.1. Phdn ldp va xac dinh cdu triic héa hoc céc hop chat tir lodi
A. megaphylla

Tur 14 cua loai A. megaphylla da phén lap duoc 15 hop chét (Bang
3.11, Hinh 3.12). Trong 15 hop chét c6 hai hop chit méi lan dau
dugc mo ta la debutyldorycnic acid (1) va adinanquercetiside (2); 13
hop chat con lai (ky hiéu (KH) tir 3-15) da biét bao gébm coniferyl
aldehyd (3), ursolic acid (4), 4,5-dihydroblumenol (5), metyl gallat
(6), 24-hydroxytormentic acid (7), gallic acid (8), convoldorin (9),
scopolin (10), isoquercitrin (11), horridin (12), pinoresinol-4'-O--D
glucopyranoside (13), syringaresinol p-D-glucoside (14) va
cammellikaempferoside B (15).


https://vi.wikipedia.org/wiki/Pentaphylacaceae
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Bang 3.11. Két qua phan lap va xac dinh cong thirc héa hoc cua cac
hop chat tir 14 cua loai A. megaphylla

TT | Phan | Phuwong phip :1(9"; TLTK | Teénhepchit | <Lhep
doan phan lap chat chat (mg)
1 | F32 RP-18 (M:W | AHL2 | [98] Coniferyl 3,7
1:1) 3) aldehyde
2 | F52 Rtra acetone AHL3 | [19] Ursolic acid 45,0
(4)
3 | F53 RP-18 (M:W | AHL4 | [43] 4,5- 8,2
1:1) (5) dihydroblumeno
|
4 | F5.3.1 Silicagel ¢, ¢ | AHL6 | [118] Methyl gallate 4,1
(D:A9:1) (6)
5 F6.7.2 Silicagel ¢, ¢ | AHL7 | [61], 24- 3,1
(D:A9:1) (7) [80] hydroxytorment
ic acid
6 AHLS8 | [8] Gallic acid 4,2
(8)
7 | F9.1 RP-18 (M:W | AHL1 | [54] Convoldorin 16,5
1:3) 309
8 | F9.21 RP-18 (M:W | AHL1 | [1] Scopoline 51
1:4) 9 (10)
9 | F9.3 RP-18 (M:W | AHL1 Debutyldorycni 8,6
1:3) 5@1) c acid
10 | W3.23 | RP-18 (MW | WAM | [75] Isoquercetine 3,6
1:1) 1(11)
11 WAM | [48] Horidin 4,2
2(12)
12 | W3.4.1 | RP-18 (M:W | WAM | [112] Pinoresinol-4'- 7,1
1:1) 11A O-p-D-
(13) glucopyranoside
13 | W3.4.2 | Silicagel ¢, ¢ | WAM | [119] Syringaresinol- 5,3
(D:M 1:9) 16 (14) 4'-0-p-D-
glucopyranoside
14 | W3.84 | RP-18 (M:W | WAM | [143] Camellikaempfe 3,8
1:3) 15 (15) roside B
15 WAM Adinanquercetis 51
115 ide
@

Cha thich: KH: Ki hiéu; KL

: Khei luwong
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Debutyldoryenic acid (1) ’ldmu.querbe{nlﬂe (2

Coniferyl aldelyde (3) Urzolic acid l:-t} 4,541h3d:ublumenul (=)

Methyl =allate (&) 24-hydroxytormentic acid (7) Gallic acid (B}

Coulroldnrln [E)] Scopoline (10)
]annmelule (11) Hm-l.dln 1) Pij;:tminnl—'l'—o—ﬁ—])—

glocopyranozide (13)
==
prE-
rx.r%

Camellikaempferozide B (15)

Syringaresinol-4"-0-5-D-
glucopyranczide (14)

Hinh 3.12. Céu trlic ha hoc cua cac hop chat phan lap tir 14 cua loai A.
megaphylla
3.3.1.2. Phdn lgp va xac dinh cdu tric héa hoc cdc hop chat tir loai
A. bockiana
Tir 14 cuia loai A. bockiana da phan lap duoc 8 hop chét (Bang 3.14,

Hinh 3.13), day déu la nhitng hop chit da dugc tim thiy & céc loai thuc
vat khac, trong dé ursolic acid da dugc phén lap tir loai A. megaphylla.

Bang 3.14. Két qua phan 1ap va xac dinh cong thirc hda hoc cua cac

hop chat tir |4 ciia loai A. bockiana

A Phwong P
TT | Phan | cophan | KHROP ) 7 | Ten hop chdt | KL NP chat
doan lap chat (mg)
1 | E6.4.2 RP-18 BA1 (16) [70] Ent-kaur-16- 5,0
(M:W 1,5:1) en-19-oic-
acid
2 | E6.43 | Silicagelc,c | BA2 (17) | [123] p-sitosterol 12,0
(H:E9:1)
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3 E10.8 | Silicagelc,c BA15 [137] Betulin 6,5
(H:A9:1) (21)
4 | E10.10 Két tinh BA16 [65] | Betulinic acid 4.6
(22)
5 E16.1 | Silicagel c,c | BA3(18) [20] Scopoletin 3,0
(H:EE 1:1)
6 E16.4 RP-18 BAS5 (4) [19] Ursolic acid 50
(M:W 3:1)
7 E21.1 Két tinh BA7 (20) [47] Daucosterol 15,0
8 E21.2 RP-18 BA4 (19) [31] Sumaresinolic 3,0
(M:W 1,5:1) acid

Cha thich: KH: Ki hiéu; KL: Khoi lwong

HOOG™ E
"

Ent-kaur-16-en-19-
oic-acid (16)

" s
Eom
Ho™ 507 S0
s 1

Scopoletin (18)

Betulin (21) mBel:linic acid (22)
Hinh 3.13. Cau trdc héa hoc cta cac hop chat phén lap tur 14 cua loai A.
bockiana

3.3.1.3. Phdn ldp va xac dinh cau tric héa hoc cdc hop chat tir loai
A. glischroloma

Tur l4 coa loai A. glischroloma phan lap dugc 14 hop chat, cu thé
la: 28-nor-urs-12-ene-34,17-p-diol (23), micromeric acid (24), 23-
hydroxy ursolic acid (25), euscaphic acid (26), pomolic acid (27), 3,13-
dihydroxy ursolic acid -28,13-olide (28), ursolic acid (4), betulinic acid
(22), oleanolic acid (29), ent-kaur-16-en-19-oic-acid (16), (3S, 5R, 6S,
9R)-megastigmane-3,9-diol  (30),  quercetine-3-glucoside  hodc
isoquercetin (11), syringaresinol (31) va g-sitosterol (17) (Bang 3.15,
Hinh 3.14).
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Bang 3.15. Két qua phan 1ap va xac dinh cong thirc hda hoc cua cac
hop chat tur 14 cua loai A. glischroloma

A Phwong KH KL hep
TT | Phan phap phan hep | TLTK Tén hop chat chat
doan ~ A
: lap chat (mg)
1 | E37 Silicagelc,c | AG16 | [70] Ent-kaur-16-en-19- 31
(H:E 9:1) (16) oic-acid
2 | E4 Silicagelc,c | AG29 | [123] p-sistosterol 7,2
(H:D 5:1) 7)
3 | E42 Silicagelc,c | AG2 [28] 28-nor-urs-12-ene- 34
(H:A 30:1) (23) 34,17 p-diol
4 | E6.6.3 RP-18 AG1l4 | [65] Betulinic acid 6,2
(M:W 10:1) (22)
5 | E6.6.5 RP-18 AG15 | [19] Oleanolic acid 55
(M:W 10:1) (29)
6 | E94 Silicagel c,c | AG10 | [18] 3, 13-dihydroxy 2,2
(H:E 9:1) (28) ursolic acid 28, 13-
olide
7 | E9.7.1 Sephadex AG18 | [122] (3S, 5R, 6S, 9R)- 3,2
(MeOH) (30) megastigmane-3,9-
diol
8 | E9.74 Silicagelc,c | AG3 | [21] Micromeric acid 2,3
(H:E 9:1) (24)
9 | E9.7.6 RP-18 AG8 | [127] Pomolic acid 10,0
(M:W 1:1) 27)
10 | E12.2 Silicagelc,c | AG28 | [22], 23-hydroxyursolic 4,2
(H:A 4:1) (25) [27] acid
11 AG11 | [19] Ursolic acid 3,2
(4)
12 | E15.2.1 | Silicagelc,c | AG21 | [114] Syringaresinol 4,0
(D:M 100:1) (31)
13 | E15.25 | RP-18 AGT7 | [147] Euscaphic acid 2,0
(A:W 1:1) (26)
14 | W3.7.1 | Sephadex AG19 | [75] Isoquercetine 6,0
(MeOH) (12)
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Q@fﬂj P s

28-nor-urs-12-ene- \ﬁ.crumeru: acid (24) 23-hydroxy ursolic
331 76-diol (23] acid (25)
. 3
- (T
Q@Eg L
Eunzcaphic acid (26) Plnnollc acid (27} 5, 13-dibydroxy
urzolic acid 28,13~
olide (18)
! F

TUrzolic acid (4) Betulinic acid (21}
gH
=Tl

Ernr-kaur-16-en-19-oic- (A5, 5R. 65 9R)-
ackd {16) megastizmane-3,9-diol (30} Isoguercitrin (11}

Syringarezinol (31) f-zitosterol (17}
Hinh 3.14. CAu trdc hda hoc cua cac hop chat phan lap tir 14 caa loai
A. glischroloma
3.3.2. Hoat tinh sinh hoc ciia cdic hop chit phin lip tiv ba loai
nghién ciru
3.3.2.1. Hoat tinh khang khudn ciia mét s6 hop chat phan ldp duoc

Két qua hoat tinh khang khuan cua cac hop chat duoc thé hién ¢
bang 3.18.

C6 2/14 hop chit ((1) va (12)) khdng c6 kha nang tc ché su phat
trién cua bat ky chung vi khuan nao (H = 0), trong do6 (1) 1a hop chat
mai (Debutyldorycnlc acid). ). Cac hop chét con lai co hoat tinh
khang khuan véi cac mirc d6 khéac nhau tly thuoc vao nong do hop
chat va chung vi khuan thir nghiém. Hau hét cac hop chéat & nong do
100 pg/mL khong cd kha nang uc ché sy phét trién cua bat ky mot
chang vi khuan nao (trir (4) va (11)). V6i moi chung vi khuan nhat
dinh thi kha ning khang khuan caa mai hop chit ty 18 thuan voi nong
d6 thir nghiém, cac hop chét ¢ hoat tinh manh nhat & nong do 400
pg/mL (Bang 3.18).
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Bang 3.18. Két qua thu hoat tinh khang khuan caa mot s6 hop chat

phén lap tur ba loai nghién cau

Chiing vi khuén va dwdng kinh viing tic ché (mm)

KH Néng
hep o P. C. o )
chat | (ng/mL) aeruginosa S. aureus freundii S. milleri E. coli
1 Khéng biéu hién hoat tinh khang khuén & bt ky ndng d6 nao (H = 0)
100 0 0 0 0 0
2 200 0 0 0 0 0
400 0 0 0 5,09+1,05 0
100 0 0 0 0 0
3 200 0 0 0 0 0
400 0 17,23+0,0 0 12,36+1,1 0
8 2
100 4,21+0,05 0 0 0 0
4 200 20,22+0,98 0 0 15,12+0,8 0
9
400 23,02+1,05 0 0 20,13+1,2 | 10,55+0,7
1 3
100 0 0 0 0 0
6 200 0 0 0 0 0
400 6,78+2,02 | 7,561,47 0 8,86+0,32 | 6,24+1,19
100 0 0 0 0 0
7 200 0 0 0 0 0
400 0 0 9,21+1,03 0 10,21+0,8
2
100 0 0 0 0 0
8 200 16,11+1,03 0 0 17,47+1,1 | 12,55+0,8
4 4
400 18,26+1,07 | 16,48+0,0 0 21,21#1,4 | 14,020,0
9 2 4
100 0 0 0 0 0
10 200 0 0 0 0 0
400 0 4,1240,67 | 11,12+2,0 | 9,34+0,75 0
3
100 6,67+1,54 0 0 0 0
11 200 17,09+1,04 0 17,31+0,2 | 18,26+1,3 | 5,08+1,57
5 6
400 21,01£2,11 0 22,18+0,4 | 23,15x1,6 | 17,32+1,0
8 6 9
12 Khong biéu hién hoat tinh khéng khuén & bt ky ndng d6 nao (H = 0)
100 0 0 0 0 0
17 200 0 4,560,93 0 5,2240,99 | 6,36+1,13
400 0 17,35+1,4 0 17,92+0,0 | 18,2115
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KH Ndng Chiing vi khuén va dwdng kinh viing tc ché (mm)
h()’p d(} =) C . . .
chat | (ng/mL) aerugi'nosa S. aureus freuﬁdii S. milleri E. coli
1 Khéng biéu hién hoat tinh khang khuan & bat ky nong d6 nao (H = 0)
7 8 4
100 0 0 0 0 0
22 200 0 0 6,15+1,32 0 0
400 8,05+1,04 0 9,65+0,86 0 7,23+0,76
100 0 0 0 0 0
27 200 0 0 0 0 0
400 0 6,34+1,05 | 10,22+1,7 | 8,58+0,05 | 5,08+1,52
5
100 0 0 0 0 0
31 200 0 0 0 0 0
400 0 0 0 6,12+0,98 0
DMSO 1% 0 0 0 0 0
KS 200 22,85+0,67 | 23,01+£1,6 | 18,14+0,2 | 26,57+1,0 | 23,00£0,8
5 1 2 6

Chua thich: 1. Debutyldorycnic acid; 2: Adinanquercetiside, 3:
Coniferyl aldehyde; 4: Ursolic acid; 6: Methyl gallate; 7: 24-
hydroxytormentic acid; 8: Gallic acid; 10: Scopoline; 11:
Isoquercetine; 12: Horidin; 17: p-sistosterol; 22: Betulinic acid; 27:
Pomolic acid; 31: Syringaresinol.

Trong pham vi nghién ctu thi ursolic acid (4), isoquercetine (11)
1a nhitng hop chat cé hoat tinh khang khuan manh nhat. Cu thé, hop
chat (4) wc ché manh vi khuan P. aeruginosa va hop chat (11) véi dbi
C. freundii, S. milleri.

3.3.2.2. Hoat tinh gdy ddc té bao ung thuw ciia mét sé hop chdt phin
ldp duwoc

Két qua xac dinh hoat tinh giy doc té bao ung thu cua 18 hop
chat cho thay, hop chat 23-hydroxyursolic acid (25) c6 hoat tinh gay
doc manh trén ca hai dong té bao HepG2 (ICso = 3,28 pg/mL), MCF-
7 (ICso = 1,16 pg/mL) va khong gay doc véi dong té bao phdi than
binh thuong (HEK-293A).
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Bing 3.19. Két qua danh gia hoat tinh gy doc té bao ung thu ctia cac

hop chat
KH 1Cs0 (ug/mL)
hop Tén hep chat SK- HEK- HepG2
chit HVER A 7 MCF-7
1 Debutyldorycnic acid > 200 > 200 > 200 > 200 -
2 Adinanquercetiside > 200 > 200 > 200 > 200 -
4 Ursolic acid > 200 > 200 > 200 > 200 -
5 4,5-dihydroblumenol > 200 > 200 > 200 > 200 -
7 24-hydroxytormentic 181,89+ | 189,03+ | 191,87+ 179,37+ -
3,11 3,02 2,94 2,86
9 Convoldorin > 200 > 200 > 200 > 200 -
10 | Scopoline > 200 > 200 >200 | 32,00+0.75 | 43,63+1,34
12 Horidin > 200 > 200 > 200 > 200 -
13 Pinoresinol-4'-O-5-D- | > 200 > 200 > 200 > 200 -
glucopyranoside
14 | Syringaresinol-4'-O- > 200 > 200 > 200 > 200 -
B-D-glucopyranoside
15 | Camellikaempferoside | > 200 > 200 > 200 > 200 -
B
16 Kaurenoic acid - - >128 67,03+1,62 | 65,19+1,69
23 28-nor-urs-12-ene- - - >128 72,41+1,03 | 79,44+0,79
38,17 p-diol
24 Micromeric acid - - >128 >128 >128
25 23-hydroxyursolic - - >128 3,284+0,17 | 1,16%0,03
acid
26 Euscaphic acid - - >128 >128 >128
29 Oleanolic acid - - >128 >128 98,28+3,23
30 | 3S,5R, 6S, 9R)- - - >128 >128 >128
megastigmane-3,9-
diol
DPC | Ellipticine 0,34 + 0,42 + 0,32+ 0,47+ 0,06 | 0,43+0,02
(+) 0,05 0,05 0,03
PC DMSO Khéng cé kha ning gay doc bt ky dong té bao nao
()

Ch thich: (-): Khdng thi nghi¢gm

3.3.2.3. Hoat tinh ikc ché o-glucosidase cua cdc hop chat phan ldp dwoc
Két qua bang 3.20 cho thiy, cd 7/18 hop chat c6 tac dung tc ché

a-glucosidase véi cac mirc do khéac nhau, 11 hop chat khong c6 hoat

tinh ndy (trong d6 c6 hai hop chat mai). Cu thé, cac hop chét (4), (5),

(7), (16), (23), (25) va (29) c6 kha ning tc ché a-glucosidase véi gia

tri 1Cso dao dong tir 1,00-98,91 pg/mL; cac hop chit nay déu co hiéu
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qua trc ché manh hon ddi chiang (ICso = 147 pg/mL) va gia tri 1Cso
lan luot cua cac hop chit (4), (5), (7), (16), (23), (25), (29) 1a 27,52;
13,67; 18,38; 13,08; 98,91; 1,00; 4,16 pg/mL. Trong do, 23-
hydroxyursolic acid (25) c6 hoat tinh manh nhéat véi ICsp = 1,00
pg/mL cao gip khoang 147 lan ddi chung. Cac hop chat con lai
khéng thé hién hoat tinh tc ché a-glucosidase (ICso > 128 pg/mL)
trong d6 c6 hai hop chat mai.

Biang 3.20. Hoat tinh ¢ ché o -glucosidase caa cac hop chat phan

lap dugc
hp | Tén hp chét iCss | oo Teén hep chét |Cs0
T P (gimL) | 40 P (ug/mL)
1 Debutyldorycnic > 128 15 | Camellikaempferoside >128
acid B
2 Adinanquercetiside > 128 16 Kaurenoic acid 13,08 +
0,94
4 Ursolic acid 27,52 + 23 28-nor-urs-12-ene- 98,91 +
0,51 34,17 p-diol 5,78
5 4,5- 13,67 + 24 Micromeric acid >128
dihydroblumenol 0,42
7 24- 18,38 + 25 23-hydroxyursolic 1,00 +
hydroxytormentic 0,41 acid 0,07
9 Convoldorin > 128 26 | Euscaphic acid >128
10 | Scopoline > 128 29 | Oleanolic acid 4,16 +
0,27
12 Horidin >128
13 Pinoresinol-4'-O- > 128 30 3S, 5R, 6S, 9R)- >128
p-D- megastigmane-3,9-
glucopyranoside diol
14 | Syringaresinol-4'- > 128 PC | Acarbose 147,86 +
O-p-D- 4,69
glucopyranoside
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KET LUAN VA KIEN NGHI
1. Két luan

1.1. Hé gene lyc lap cua loai A. bockiana (ma s6 MW699853.1)
véi kich thuéc 156284 bp, ¢6 cau tric bn ving dién hinh gém: ving
LSC (85693 bp), vung SSC (18411 bp) va cdp vung IRa va IRb
(26090 bp/vung), ham lwong GC chiém 37,4%, c6 129 gene, 70 trinh
tu lap lai va 51 SSR. Trong hé gene luc lap cta loai A. bockiana,
gene ycfl khong duoc tim thiy tai ranh gioi giita IRa va SSC giéng
nhu cac loai khac trong chi Adinandra. C&c loai thugc chi Adinandra
c6 sy sai khéc vé s6 luong gene cua hé gene luc lap, loai A. bockiana
(129 gene), loai A. megaphylla (131 gene), loai A. millettii va loai A.
angustifolia (132 gene).

1.2. C4c bién thé trinh ty gene tim thiy cha yéu & vang khong ma
hdéa. Trong vung ma hda, cac gene matK, psaA, ndhK, ndhG va rbcL
c6 cac doan nucleotide khac nhau gitta bén loai A. bockiana, A.
megaphylla, A. millettii va A. angustifolia. Vung LSC va SSC chura
nhiéu bién thé hon ving IR, trong d6 ving LSC chira nhiéu bién thé
nhat. Gene matK va rbcL dugc dé xuat 12 wng vién ma vach DNA
tiém nang giup hd trg nhan dién loai thugc chi Adinandra.

1.3. Phan lap duoc 15 hop chat tir loai A. megaphylla, 8 hop chit
tir loai A. bockiana, 14 hop chét tir loai A. glischroloma; trong d6 c6
hai chat méi duoc dit tén [ debutyldorycnic acid va
adinanquercetiside. Cac hop chét phan lap duoc tir ba loai da sb
thuéc nhom triterpenoid. Hop chat 23-hydroxyursolic acid phan lap
tir lodi A. glischroloma c6 hoat tinh gdy doc té bao ung thu gan
(HepG2) va ung thu va (MCF-7) manh nhét véi gia tri 1Cso lan luot
la 3,28 pg/mL va 1,16 pg/mL. Hop chit 23-hydroxyursolic acid c6
hoat tinh @c ché o-glucosidase manh nhat (ICs = 1,00 pg/mL).
Ursolic acid c6 hoat tinh khang khuan manh nhit véi chung vi khuan
P. aeruginosa va isoquercetine vgi chung C. freundii, S. milleri.

2. Kién nghi

2.1. Tiép tyc phan tich trinh tu hé gene luc lap cua céc loai thudc
chi Adinandra dé cung cap thém dir ligu, tim kiém cac ving gene
tiém ning lam ma vach DNA phuc vu dinh danh loai.

2.2. Tiép tuc danh gia cac hoat tinh chong oxy hoa, khang viém,
khang virus cua hai hop chit mdi (debutyldorycnic acid va
adinanquercetiside) nham xac dinh tiém ning tng dung cua cac hop
chat nay trong thuc tién.


https://www.ncbi.nlm.nih.gov/nucleotide/MW699853.1?report=genbank&log$=nucltop&blast_rank=5&RID=9UD65JTN016
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