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MG PAU
1. Pat van dé

Lan tai cao (Hoya verticillata var. verticillata hoac Hoya parasitica
(Rox) Wall ex Traill) 1a loai thyc vat sbng phu sinh 1au nim & rirng 4m nhiét
déi thudc chi Hoya. Hoya Ia mét chi thuc vat ¢6 hoa trong ho Apocynaceae,
hau hét la nhiing cay day leo c6 14 mong nuéc va cum hoa hap dan. Lan tai
céo dugc tim thdy & khu vyc tir Dong An Do dén Nam Trung Quéc va mot
s6 nudc Dong Nam A.

Trong thuc té, Lan tai co rit da dang va c6 nhiéu dic diém hinh thai tuong
tu mot s6 loai trong chi Hoya, dac biét khi cay & trang thai khdng con nguyén
ven hoic & dang bot, viéc xac dinh loai gap nhidu khé khin hogc d& nham 1an
Lan tai céo vai cac lodi khac cting chi néu chi dua vao hinh théi. Chinh vi vay,
viéc giai trinh tu DNA luc lap va tim kiém viing DNA trong hé gene luc lap
lam chi thi ho tro phan biét loai Lan tai cdo (H. verticillata var. verticillata)
vai cac loai khac trong chi Hoya la can thiét va mang tinh thoi su.

Nghién ciru hé gene luc lap cua thuc vat da dat dugc nhitng thanh tuu
dang ké va cd y nghia rat quan trong, gép phan nang cao nhan thic cia con
ngudi vé qua trinh quang hop, phan loai thuc vat va tién hoa. Nhiing két qua
phan tich DNA luc lap (chloroplast DNA-cpDNA) da dwgc chirng minh la
c6 gié tri trong viéc tim hiéu sy tién hoa, tinh da dang va mdi quan hé phat
sinh chang loai caa thue vat. Nhitng tién bo trong cong nghé giai trinh ty thé
hé méi, di thuc ddy manh mé qué trinh hinh thanh co s6 dit liéu cpDNA. Co
s& dir lidu chuyén dung, céc cong cu Tin sinh hoc phét trién da gép phan
nang cao hiéu qua quan ly va phan tich khdi luong ngay cang ting cua trinh
tu DNA luc lap.

M6t sb nghién ciru cho thiy Lan tai cao dugc sir dung 1am thude chéng
suy than cap tinh, chita tri va lam lanh cac vét thuong. Mot s nghién ciu
budc dau da ghi nhan cac loai thudc chi Hoya, trong d6 c6 Lan tai céo chira
cac hop chat flavonoid, phenolic, saponin. Tuy nhién, nghién ctru thanh phan
hoa hoc, tim kiém céac chat mai va khao sét hoat tinh sinh hoc cua chiing 1am
co s¢ dé xuat str dung trong y hoc con it dugc quan tam nghién ctiru. Véan dé
dat ra 13, Lan tai cdo (H. verticillata var. verticillata) chira cac chat ¢ hoat



tinh sinh hoc nao va c6 thé tng dung céc chat nay trong y hoc hay khong la
nhitng cau hoi tiép theo can duoc lam sang to.

Tur nhitng ly do trén chding toi thue hién dé tai luan an: “Nghién ciu dic
diém hé gene luc lap va phan tich hoat tinh ciia saponin phan Iap tir cay
Lan tai cdo (Hoya verticillata var. verticillata)”.

2. Muc tiéu nghién ciru

Phan tich dic diém hé gene luc lap, thiét lap duoc so db cdy phat sinh
chung loai cta loai Lan tai cdo va cac loai khac thudc chi Hoya.

Phan lap va xac dinh dugc ciu trdc hop chat saponin tach chiét tir Lan
tai cao va phén tich hoat tinh sinh hoc in silico ctia cac saponin da phén 1ap.
3. Noi dung nghién cau
3.1. Nghién ctru giai trinh tu hé gene luc lap cia loai Lan tai céo.

i) Thu thap mau cay, phan loai tao nguyén liéu cho phan tich sinh hoc
phan tir va phan tich thanh phan héa hoc Lan tai céo.

ii) Dinh danh loai Lan tai cdo (H. verticillata var. verticillata) bing
phuong phap hinh thai so sanh.

iii) Giai trinh ty nucleotide caia DNA luc lap va thiét lap so d6 cau tric hé
gene lyc lap cay Lan tai co. M0 ta dic diém hé gene luc lap cua Lan tai céo.
3.2. Phan tich sy phét sinh chung loai, khao sat mot sé chi thi DNA ¢6 do da
dang nucleotide cao tir hé gene luc lap cua loai Lan tai cdo va dé& xuit ma
vach tiém ning cho loai/chi.

i) Xac dinh va thu thap dix liéu trinh tu hé gene luc lap cta céc loai thudc
chi Hoya trén GenBank. Phan tich tién héa phan tir dya trén trinh tu DNA
luc lap cua cac loai nay.

ii) Xac dinh va thu thap mét sé trinh tw DNA c6 d6 da dang nucleotide
cao, xay dung so d6 phat sinh chung loai dya trén dit liéu vé céc trinh ty khai
thac duoc tir GenBank, dé xuat ma vach tiém nang str dung trong dinh danh
lodi va chi Hoya.

3.3. Nghién ctru phan lap, xac dinh cau tric va phan tich hoat tinh sinh hoc
ctia mot s6 saponin tir cdy Lan tai cao.

i) Panh gia hoat tinh sinh hoc ciia cao chiét phan doan chira saponin tir
I4 Lan tai céo.



i) Phan lap saponin va xac dinh c4u trdc cia cac saponin di phan 1ap.

iii) Phan tich hoat tinh gy doc té bao ung thur ciia cac saponin phan lap
tur Lan tai cdo thong qua mé hinh tuwong tac phan tir va phan tich dong hoc
phén tir in silico.

4. Nhirng dong gop méi caa luan an

4.1. Luan &n la cong trinh nghién ciru méi vé dic diém cua hé gene luc
lap hoan chinh cua loai Lan tai céo (H. verticillata var. verticillata). Dé xuét
duoc ma vach DNA tiém ning hd tro phan biét loai va nhan dién chi Hoya.

4.2. Phan lap va xac dinh duoc cAu tric cua hai saponin méi tir 14 Lan
tai cao la 3B,20-dihydroxy-pregn-5-ene-3-0-B-D-fucopyranoside 20-O-p-D-
glucopyranoside va 3p,20-dihydroxy-pregn-5 ene-3-0O-a-L-
rhamnopyranosyl-(1—2)-p-D-fucopyranoside-20-O-3- D-glucopyranoside.

4.3. Banh gia duogc kha nang twong tic va moé phong dong hoc phan tir in
silico cua céac saponin phan 14p tir Lan tai cdo va xac dinh dugc parasiticoside
B (3B,20-dihydroxy-pregn-5 ene-3-O-a-L-rhamnopyranosyl-(1—2)-p-D-
fucopyranoside-20-0-B-D-glucopyranoside) c6 hoat tinh gay doc cao nhat
chdng lai protein ung thu Bcl-2. Parasiticoside B 1a tng vién tiém niang cho
nghién ciru thuc nghiém hoat tinh chdng lai protein Bcl-2 trong ung thur.
5.Y nghia khoa hoc va thyc tién cia dé tai luan an

Két qua dat duoc cua luan an cé gia tri khoa hoc va thuc tién trong tiép
can nghién ctru tién hda phan tir dya trén trinh ty hé gene luc lap va phan lap,
xac dinh hoat tinh cta céc saponin phuc vy trong nghién ciru va tng dung
dugc pham tir cay Lan tai co.

Két qua nghién ciru gop phan 1am séng to cau tric hé gene luc lap hoan
chinh cua loai Lan tai cdo va cau trdc hé gene luc lap dic trung cua cac loai
thugc chi Hoya.

Két qua budc dau xay dung dugce so d6 phat sinh chung loai thuc vat
dua trén trinh tu hé gene hoic cac ving gene luc lap, 1 co s& dé danh gia
méi quan hé gan giii va mirc d6 tién hda phan tir caa cac loai trong chi Hoya.

Hai saponin mégi phan lap duoc tir Lan tai cdo la dit liéu b sung cho
nghién cau sang loc chat c6 hoat tinh sinh hoc wng dung trong nghién ctu
sinh dugc hoc.



Trinh tw DNA luc lap hoan chinh cua Lan tai cdo (H. verticillata var.
verticillata) da bd sung ngudn dir liéu phuc vu phan tich tién hda phan tir cia
chi Hoya. M& vach DNA tiém ning c6 thé st dung hd trg dinh danh chi Hoya
va loai Lan tai cao.

Céc bai bao ding tai trén céc tap chi khoa hoc cong nghé quéc té va
trong nudc clng voi cau tric hé gene luc lap hoan chinh cua loai Lan tai cio
cong bd trén GenBank 1a nhirng tu liéu c6 gia tri tham khao trong thuc tién
nghién cuu va dao tao.

6. Céu tric caa luan an

Luan &n c6 165 trang (ké ca phu luc), duoc chia thanh cac chuong, phan:
M déu (4 trang); Chuong 1: Tong quan tai liéu (37 trang); Chwong 2: Vit liéu
va phuong phap nghién ctru (16 trang); Chuong 3: Két qua nghién ctiu va thao
luan (47 trang); Két luan va dé nghi (2 trang); Céc cong trinh di cong bé lién
quan dén luan an (1 trang); Tai liéu tham khao (18 trang); Phu luc (39 trang).
Luan an c6 11 bang, 20 hinh, 10 phu luc va 175 tai liéu tham khao.

Chuong 1. TONG QUAN TAI LIEU

Lu4n 4n da tham khao va tong két 131 tai liéu tiéng Anh v& ba véan d& co
ban, 46 1a: 1) Pac diém hé gene luc lap cua thuc vat va chi Hoya; 2) Phan tich
phat sinh chung loai dua trén trinh tw DNA lyuc lap; 3) Thanh phan héa hoc,
hoat tinh sinh hoc ctia mét s6 loai thuoc chi Hoya
1.1. Pic diém hé gene luc lap cia thuc vat va chi Hoya

Hé gene luc lap cua thuc vat hat kin ndi chung va chi Hoya néi riéng
thudng c6 ciu trac dic trung gdm bdn ving: ving sao chép don 16n (LSC),
viing sao chép don nho (SSC) va hai ving lip dao nguoc (IR). O nhiéu loai
thuoc chi Hoya, su mo rong bat thuong caa ving IR din dén viéc thu hep
manh mé& vung SSC, lIam cho Hoya tré thanh mét trong nhitng chi thuc vat
hat kin c6 viing SSC ngan nhat dugc ghi nhan. Dic diém nay khong chi mang
¥ nghia dac thi vé mat cau trdc ma con cung cap thdng tin quan trong dé
nghién ciru co ché tién hoa cua hé gene luc lap & nhém thyc vat nay.

Trong nhitng nim gan dy, s lwong hé gene luc lap cua Hoya duoc giai
trinh ty dé gia ting nhanh chéng, véi hon 50 loai d dugc cong bd va luu trix



trén cac co so dir lieu cong khai. Céc dit liéu nay da gop phan lam sang to
dic diém bo gene luc lap, hd tro phan loai ndi bo chi va cung cap bang ching
cho nghién ciru phat sinh chuang loai trong ho Apocynaceae. Tuy nhién, so
véi sy da dang loai phong phi caa Hoya (trén 500 loai duoc mé ta), sé lugng
hé gene luc lap hoan chinh hién c6 van con kha khiém tén. Biéu nay cho thay
khoang trdng can tiép tuc dugc bd sung nham hoan thién co so dit liéu di
truyén phuc vu nghién ciru so sanh va phan loai.

Dang chi ¥, cho dén nay van chua c6 cong bd day di vé hé gene luc lap
hoan chinh cua Lan tai cdo (H. verticillata var. verticillata), mot loai phan
bé tu nhién tai Viét Nam. Viéc giai trinh ty va phan tich hé gene luc lap cua
loai nay khong chi bd sung dit liéu cho chi Hoya ma con c6 ¥ nghia trong
viéc 1am sang to dic diém tién héa phan tir, ddng thai cung cdp ngudn thdng
tin di truyén hitu ich cho nghién ciru da dang sinh hoc va cong tac bao ton.
1.2. Phan tich phat sinh chiing loai dwa trén trinh tw DNA luc lap

Sy phat trién caa cong nghé sinh hoc phan tir 43 mé ra nhitng huéng tiép
can khach quan va chinh xac hon trong nghién ctu phat sinh chiing loai.
Phan tich dua trén trinh tu DNA luc lap, bao gdm cac gene ma hoa, ving
dém, intron hodc toan bd hé gene, da chirng minh hiéu qua trong viéc lam
séng to lich sir tién hoa caa nhiéu nhom thuc vat, trong d6 ¢ chi Hoya thugc
ho Apocynaceae. Dic biét, viéc xac dinh cac viing DNA tiém ning sir dung
lam ma vach phan tir mang ¥ nghia quan trong trong dinh danh loai va ho trg
nghién cau phén loai.

Tuy nhién, sé luong hé gene luc lap caa céc loai Hoya duoc cong b van
con han ché so véi sy da dang loai phong phu, dan dén thiéu co so dit liéu
dai dién va lam giam do tin ciy trong cac phan tich phat sinh chiang loai. Mac
du cac cdng cu tin sinh hoc hién dai da gop phan cai thién chat lugng phan
tich, nhung khoang trong dir liéu van 1a mot thach thirc. Cho dén nay, chua
c6 cong bd ndo vé phan tich phét sinh chang loai dwa trén hé gene luc lap
cua cac loai Hoya tai Viét Nam, cling nhu chua c6 dit liéu cho H. verticillata
var. verticillata.



Do d6, viéc giai trinh tu va khai thac hé gene luc lap nhiam xay dung cay
phat sinh chung loai, ddng thai tim kiém cac chi thi DNA dic hiéu phuc vu
phan loai va dinh danh loai, la van dé cip thiét dat ra cho nghién ctu nay.
1.3. Thanh phan héa hoc, hoat tinh sinh hoc ciia mét sé loai thugc chi Hoya

S6 luong loai thuc vat dugc nghién ctu nham khai thac thanh phan hoa
hoc va hoat tinh sinh hoc ngay cang gia ting, trong d6 cac hop chat ty nhién
tir chi Hoya da nhan duoc s quan tdm dang ké. Nhiéu bao céo cho thay céc
loai thugc chi nay chira cac hop chat thir cap da dang nhur flavonoid, alkaloid
va dac biét 1a saponin, nhém hop chét ¢ tiém ning wng dung cao trong duoc
hoc. Tuy nhién, cac nghién ciru chuyén sau vé saponin & Hoya van con han
ché ca vé sb luong loai duoc khao sat 1an mirc d6 phan tich, din dén khoang
tréng trong viéc danh gia gia tri sinh hoc va tiém ning g dung cua ching.

Lan tai cao (H. verticillata var. verticillata), mot loai phan b tu nhién
& Viét Nam, dén nay chua c6 cong bd hé théng nao vé thanh phan saponin
cling nhu hoat tinh sinh hoc lién quan. Viéc phan 1ap, nhan dién va xac dinh
c4u trlic cac saponin mai tir loai nay khéng chi gop phan bé sung co so dir
liéu héa hoc cho chi Hoya ma con ma ra co hoi phat hién cac hoat chét c6
gia tri duoc hoc.

Pic biét, cho dén nay chua c6 nghién ctu in silico nao @ng dung md
hinh twong tac phan tir va md phong dong hoc phan tir dé danh gia tuong tac
giira saponin caa H. verticillata var. verticillata véi cac protein lién quan dén
apoptosis-co ché trung tim trong qua trinh phat sinh ung thu. Khoang trong
nay nhan manh sy can thiét cua viéc két hop nghién ciu héa thuc vat va
phuong phap mé phong tinh toan nham dinh hudng phat hién va phat trién
hop chét ¢6 tiém ning ang dung trong y duoc.

Chuong 2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat liéu nghién ctru

Céc vt ligu thuc vat: Mau H. verticillata var. verticillata (Mau chang tir
HOYP202302TQ1) duoc thu thap tai x3 Son Duong, tinh Tuyén Quang, Viét
Nam vao thang 2 nam 2023 tai toa do dia 1i 21°41'04” N, 105°29'03” E va Mau
chiing tir HOYP202305TN duoc thu thap tai khu vue Hang Trai, xa Quang Son,
tinh Thai Nguyén, Viét Nam, ¢ toa do 21°43'34” N, 105°50'52” E.



Céc chuing vi khudn kiém dinh: Vi khuan kiém dinh st dung trong nghién ctu
dé xac dinh hoat tinh khang khuan gém: Escherichia coli (ATCC25922),
Staphylococcus  aureus  (ATCC13709), Pseudomonas  aeruginosa
(ATCC15442), Bacillus subtilis (ATCC6633). Cac chung vi khuan do Bao tang
chiing gidng vi sinh vat, Bénh vién Pa khoa Trung wong Thai Nguyén va Bo
mén Vi sinh, Truong Dai hoc Y - Dugc, Pai hoc Théi Nguyén cung cap. Cac
chang vi khuan dugc nudi céy va luu gitr tai Khoa Sinh hoc, Truong Pai hoc Su
pham - Dai hoc Thai Nguyén dé tién hanh thir nghiém. Cac thuc nghiém duoc
tién hanh trong phong thi nghiém va tuan tha day da cc quy tic an toan trong
phong thi nghiém.

Céc dong té bao ung thw: Cac dong té bao thur nghiém dwoc sir dung trong
nghién ciu gom: Té bao ung thu phdi ¢ nguoi (TA549); Té bao ung thu va &
ngudi (MCF-7); Té bao ung thu gan & nguoi (HepG2). Céc dong té bao do
GS.TS. J. M. Pezzuto, Truong Pai hoc Long-Island, US va GS. Jeanette Maier,
Trudng Dai hoc Milan, Italia cung cép, dugc lwu giir tai Phong Thir nghiém
sinh hoc, Vién Sinh hoc, Vién Han 1am Khoa hoc va Céng nghé Viét Nam.
Dir liéu: Sir dung dir liéu hé gene luc lap va trinh tu cac vang DNA cua hé
gene luc lap tir cac loai da duoc cong bd trén GenBank; di liéu thdng tin va
cau trdc protein trén Ngan hang di liéu protein (https://www.rcsb.org/).

2.2. Hoa chit, thiét bi

Hoéa chat: DPPH, Ascorbic acid, DMSO, SRB, Acetic acid, enzyme a-
glucosidase tir nim men, pNPG, 4-Nitrophenol (Sigma, M$); DMEM,
MEME, L-glutamine, sodium pyruvat, NaHCOs, penicillin/streptomycin,
10% FBS, Trypsin-EDTA,; silica gel thuong (230-400 mesh), silica gel RP-
18 (150 pm), Sephadex LH-20, nhua Diaion HP-20 (Nhat Ban); Ellipticine,
sulforhodamine B, trichloracetic acid, tris base, phosphate buffer va cac hoa
chat khac (Sigma, Merck).

Thiét bi: Thiét bi sir dung trong thi nghiém déu méi, hién dai va c6 do chinh xac
cao thudc cac phong thi nghiém cta Khoa Sinh hoc, Trudng Pai hoc Su pham -
Pai hoc Thai Nguyén; Vién Sinh hoc thudc Vién Han lam Khoa hoc va Cong nghé
Viét Nam; Trung tim Nghién ctu Vat liéu Sinh hoc Quéc té (IBMRC), Vién
Nghién citu Khoa hoc Sinh hoc va Cong nghé sinh hoc Han Quéc (KRIBB).


https://www.rcsb.org/

2.3. Phwong phap nghién ciru

Luan an di sir dung cac nhom phuong phap nghién ctu, bao gom: 1)
Nhém phuong phap nghién ciru hé gene luc lap; 2) Nhém phuong phap phéan
tich phéat sinh ching loai; 3) Nhoém phuong phap phan tich hoat tinh sinh hoc,
phan lap va xac dinh chét; 4) Phuong phéap phan tich s liéu.

2.3.1. Nhém phuong phap nghién citu hé gene luc lap

Go6m cac phuong phéap: Tach chiét DNA va giai trinh tu hé gene, lap rap
va cha thich hé gene, phén tich hé gene.

2.3.2. Nhém phwong phap phén tich phat sinh chiing loai

Gom: Nhém phuong phap phan tich phat sinh chiing loai trinh ty hé gene
luc lap va nhém phuong phap phan tich phat sinh chung loai dwa trén trinh
tu mot s6 viing DNA luc lap.

2.2.3. Nhom phwong phap phan tich hoat tinh sinh hec, phan lap va xac
dinh chat

Gom: Phuong phéap dinh tinh cac hop chét hiru co ¢6 trong Lan tai céo,
Phuong phap phéan 1ap saponin tir Lan tai cao, Phén tich tuong tic phan ti
va md phong dong hoc phan tir in silico.

2.3.4. Phwong phép phén tich so li¢u

Céac phan mém Tin sinh hoc dugc sir dung trong phan tich hé gene nhu
MEGAL11, BioEdit, BLAST trong NCBI.

Céc s6 liéu dugc phan tich bang phan mém SPSS (Statistical software suite)
cua Windows phién ban 29.0.2.0. So sénh su khac biét bang kiém dinh LSD
(Least Significant Difference Test) va kiém dinh Duncan ¢ mtic 0=0,05.

2.4. Pia diém nghién ciru va hoan thanh luan an

Luin 4an dugc hoan thanh tai Khoa Sinh hoc, Truong Dai hoc Su pham -

Dai hoc Thai Nguyén.

Chuwong 3. KET QUA NGHIEN CUU

3.1.PAC PIEM HE GENE LUC LAP CUA LOAI LAN TAI CAO
3.1.1. C4u truc hé gene

Hé gene luc lap hoan chinh caa Lan tai cao (H. verticillata var.
verticillata) gom 176.429 bp (Hinh 3.1). Bén ving dién hinh cia phan tu
DNA dang vong, bao gdom viing sao chép don 16n LSC (91.020 bp), sao chép
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don nho SSC (2.297 bp) va 2 vung lap lai ddo ngugc IR, mdi ving IR ¢c6
kich thudc 41.556 bp, trong d6 ham luong GC chiém 37,1% (Bang 3.1).

Hoya verticillata
chloroplast gename

176,428 bp

Hinh 3.1. Ban d6 hé gene luc lap cua Lan tai cdo (H. verticillata var.
verticillata) thu tai Viét Nam. Cé&c gene ¢ bén trong vong tron ngoai dugc
phién ma theo chiéu kim ddng hd, cac gene ¢ bén ngoai duoc phién mi nguoc
chiéu kim dong hd. Céc gene thudc cac nhém chire ning khac nhau dugc mé
héa mau. Vong tron dong tm bén trong chi ra cau triic bén phan cua hé gene
luc lap, bao gom cac viing LSC, SSC va IR. Ving mau xam nhat biéu thi
ham luong AT va ving mau xam dam biéu thi ham luong GC.

Két qua hién thi thong tin hé gene luc lap tir GeSeq va tRNAscan-SE cho
thay hé gene luc lap cua Lan tai céo c6 tong cong 144 gene, bao gom 98 gene
ma héa protein, 38 gene tRNA va 8 gene rRNA (Bang 3.1). Cac gene dugc
phén loai thanh ba nhdm chinh dya trén chirc nang cta ching. Nhém gene
lién quan dén quang hop c6 44 gene, gom cac nhém gene ma hda cac tiéu
don vi cia ATP synthase, phirc hop cytochrome, hé théng quang hop 1 va I,
NADPH dehydrogenase va c4c tiéu don vi lon cta cac enzyme tham gia vao
qua trinh quang hop va tly thudc vao anh sang; 60 gene con lai thudc cac
nhém chirc nang lién quan dén phién ma va dich ma. Chin gene con lai dugc



phan thanh cac nhém gene khéc, bao gém 5 gene c6 chirc ning lién quan dén
qua trinh xir ly RNA (matK — tong hop protein tham gia vao qua trinh cit ndi
cac intron khoi cac RNA théng tin), 4 gene bao tén khung doc ma, tong hop
cytochrome loai ¢ (ccsA), tong hop acid béo (accD), chuyén héa carbon
(cemA) va phan giai protein. Trinh tu hé gene luc lap cua Lan tai cao c6 chd
thich da dugc dang ki trén GenBank mang ma truy cap la OR475244.1.
Bang 3.1. Tém tit hé gene lyc lap cua loai H. verticillata var. verticillata

Thanh phan S6 lwong
Kich thudc hé gene (bp) 176.429
Kich thudc ving sao chép don 16n LSC (bp) 91.020
Kich thudc vung sao chép don nho SSC (bp) 2.297
Kich thugc vung 1ap lai dao ngugc IR (bp) 41.556
Ty 16 GC (%) 37,1
Téng s6 gene 144
Téng sb gene ma hoa protein 98
Tong s gene ma hoa tRNA 38
Tong sb gene ma hoa rRNA 8

Tan suét sir dung ma di truyén caa 98 gene ma hoa protein duoc tim thiy
trong cic ving mi hoa la 29.223, trong d6 ma két thic bang U- va A- duoc
tim thiy thuong xuyén hon G- va C-. AUU (m4 héa izoleusine) 1a ma di truyén
dugc tim thay phé bién nhét trong sé 64 ma di truyén véi tin sudt RSCU Ia
4,27, tiép theo 1a GAA (ma hoa glutamic acid) vai RSCU 1a 4,24, AAA (ma
hoa lysine) vi RSCU 1a 4,19. Trong khi d6, hiém nhat 1a cac codon AUC,
CUG, GUG véi tan sudt RSCU 1a 0,01. Tong cong co 37 codon dugc sir dung
thuong xuyén hon véi tan suit RSCU > 1. Codon AUA duoc st dung mét lan.

H. verticillata var. verticillata dugc x4c dinh bao gdom cac trinh tu lap lai
mono-nucleotide vai tan suat 34 1an (53,12%), trinh ty lap lai di-nucleotide
1a 14 1an (21,88%), trinh ty lap lai tri-nucleotide 1a 6 1an (9,38%), trinh tu lap
lai tetra-nucleotide 1a 9 1an (14,06%), trinh tu lap lai penta-nucleotide 1a 1



lan (1,56%). Do do, céc trinh ty lp lai mono-nucleotide phd bién nhét 13
AJT, voi tan suat 34 lan (53,12%) (Hinh 3.2).

Tan suét lap lai don gian & cac vang khac nhau cua hé gene ciing co su
phan hoa 5 rang, trong d6 viing LSC ¢6 tan suat 49 trinh ty 13p lai, bao gom
27 mono-nucleotide, 11 di-nucleotide, 4 tri-nucleotide, 6 tetra-nucleotide, 1
penta-nucleotide; ving IR ¢é tan suat lap lai 1a 15, trong d6 c6 7 mono-
nucleotide, 3 di-nucleotide, 2 tri-nucleotide, 3 tetra-nucleotide va khong cé
trinh ty I1ap lai penta-nucleotide (Hinh 3.2A); ving SSC chi cé mét gene va
khong chira trinh tu 13p lai don (Hinh 3.2B). Trong cac ving gene ma hoa
(CDS), viing dém xen k& (IGS) va viing khdng ma héa (Intron), tan suat cac
trinh tu l3p lai don gian chu yéu ton tai & cac ving dém véi tin suét 43 lan
(vung CDS la 11, intron la 10).

3.1.2. So sanh hé gene luc lap hoan chinh cia H. verticillata var.
verticillata thu thap & Viét Nam véi cac loai Hoya khac trén GenBank

Cac hé gene dugc can chinh bé’tng thuat toan Mauve, trong do cac khi
mau biéu thi cac ving tuong dong giira cac loai (Hinh 3.4). Két qua cho thay
sau hé gene lyc lap caa Hoya c6 mirc d6 bao ton cao, véi cac khdi dong dang
dugc sap xép thang hang rd rét. Cac sb trén so dd thé hién vi tri nucleotide,
con cac khdi mau phan anh dic diém dic trung cua tung hé gene. Pang chi
y, cac vang lip dao nguoc (IR) c6 s mé rong vé phia vang sao chép don
I16n (LSC) va ving sao chép don nhoé (SSC).

Phén tich cAu tric ciing chi ra rang sau hé gene luc lap nay duy tri mac do
twong dong rat cao; cac gene duogc bé tri lién tuc doc toan bo hé gene va hau nhu
khong xuét hién cac tai sap xép quy mé I6n nhu dao doan hay chuyén doan.

Do da dang nucleotide (Pi) duoc tinh bang phan tich cira s6 truot dugc
thuc hién trong DnaSP v. 6.12.03 (phan mém manh m& dé phan tich da hinh
nucleotide tir dix liéu trinh ty DNA), st dung do dai phan tich 1a 600 bp va
kich thudc budc 12 200 bp. Két qua phan tich cho thdy ca hai viing sao chép
don déu duoc xac dinh 1a ¢d sy khac biét trinh ty dang ké hon so véi viing
Iap lai dao nguoc IR. Vi gid tri gioi han Pi 1a 0,03, tim viing bién doi cao
da duoc xac dinh gdom 6 viing dém giira cac gene (trnK-rps16, rps16-trnQ,
psbl-atpA, psbZ-rps14, ndhC-trnV, rbcL-accD) va 2 vung intron thudc céc



gene rpl16, ndhF (Hinh 3.5). Sau viing bién di cao thudc vé viing sao chép
don 16n (LSC), mat ving nam giita ving sao chép don 16n (LSC) va viing
I3p lai dao nguoc (IR) va gene ndhF thudc vé viing sao chép don nho (SSC).

LSC IRB 11 IRA

0.03
ndhF

0.02 trnK-1ps16
— 1ps16-rnQ
bZ-rpsl4
sbl-atpA 74 rbeL-
Ip 4 ndthCetry ToeL-aeeD rpll6 intron

oot Il ---47--f--t-f7e1r-Al---7- -1 -
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————— L
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Hinh 3.5. B4 thi so sanh cac gia tri da dang nucleotide (Pi) thong qua phan
tich ctra sb truot (chidu dai cira s6 12 600 bp; kich thude budce 1a 200 bp) trén
toan bo hé gene luc lap cua 30 loai Hoya. Truc Y biéu thi gié tri Pi tai diém
giita ciia ctra s6 truot va truc X biéu thi vi tri nucleotide. Puong cham mau
xanh biéu thi gia tri ngudng Pi 1a 0,01. CAc gene vuot qua ngudng niy dugc
dan nhian phia trén cac dinh cua db thi.

Ranh giéi LSC/IRB ludn c6 vj tri bén dudi gene rpl22 & dau 3' caa gene
rpl22; diém ndi vang LSC/IRB nam & vi tri 29-31 bp cua gene rpl22, diém
ndi IRb/SSC nam & vi tri cach gene ndhF 26-35 bp. Diém nbi SSC/IRA nam
& khoang cach 89-97 bp tir vi tri gene ndhF, diém ndi IRA/LSC nim &
khoang cach rps19-trnH, su khac biét duoc thé hién déi vai khoang céach
rps19-trnH caa H. verticillata var. verticillata la chira gene rpl22 véi khoang
30 bp va diém ndi chong 1én nhau 1bp tai gene rpl22. Sy thu hep cua ving
SSC va ma rong caa ving IR trong hé gene Hoya dan dén nhiing thay doi
turong quan vé chiéu dai cua 4 ving ciu trdc va toan b trinh tu hé gene luc
lap, tuy nhién, su thay doi nay la rat nho (Hinh 3.6).
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Hinh 3.6. So sanh diém néi c4c ving LSC, SSC va hai vUng IR trén 6 hé gene luc
lap hoan chinh cua Hoya. C4c chir viét tit JLB, JSB, JSA va JLA lan luot biéu thi
céc diém ndi gitra LSC/IRB, SSC/IRB, SSC/IRA va LSC/IRA.
3.2. Phén tich phat sinh ching loai dwa trén trinh tw hé gene luc lap va
médt s6 ving DNA thudc hé gene luc lap
3.2.1. Phan tich phat sinh ching loai dwa trén hé gene luc lap hoan chinh
Dir liéu phan tich phat sinh chung loai dya trén trinh tw DNA luc lap cua
50 hé gene thugc chi Hoya, ho Apocynaceae va nhom ngoai duoc tim kiém va
tai tir GenBank (Phu luc PL1). So @6 phét sinh chung loai dugc thiét 1ap ¢ so
d6 Hinh 3.7 duoc chia thanh 2 nhanh; nhanh dau tién bao gom 3 loai caa phan
ho Asclepiadeae, nhanh thir hai bao gém cac loai caa chi Hoya va loai cua cac
chi khac trong ciing tong Marsdenieae. Pang chu y, cac loai ctia chi Hoya duoc
phan bé thanh 2 nhém: mot nhdm 16n vai 26 loai va mot nhdm nho vai 3 10ai.
Trong nhom 16n, H. verticillata var. verticillata (Lan tai ca0) phan bé & nhém
don nganh, c6 quan hé ho hang rat gan véi cac loai Hoya khac va nam trong
cting mot nhom véi H. carnosa (hé sé bootstrap 1a 100%).
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Hinh 3.7. So d6 phét sinh chung loai caa 50 loai thuoc ho Apocynaceae dua
trén 79 trinh ty gene ma hoa protein. Trinh ty dugc cin chinh ¢ chiéu dai
75.252 bp. Cay xéc suét ti da (ML) duogc xac dinh bang phin mém RaxML
V6i gid tri -In L = 196716.416607. Gia tri ctia cac nat trén biéu thi gia tri
bootstrap. Cac loai Cynanchum sibiricum, Cynanchum wilfordii va
Vincetoxicum shaanxiense, thudc ho Asclepiadeae, dugce dat lam nhém ngoai
(khéng thugc tdng Marsdenieae).

Dé so sanh, phan biét va xac dinh chinh xac nguon géc cua céc loi trong
chi Hoya, nhém nghién ciru da bd sung thém 3 loai khéc 1a Vincetoxicum
shaanxiense, Cynanchum wilfordii va Cynanchum sibiricum; nhanh tach ra
sém nhét 1a Lygisma inflexum, nhanh tach ra soém tht hai gom 7 loai



(Gymnema yunnanense, Gymnema sylvestre, Gymnema latifolium;
Jasminathes maingayi, Dregea sinensis var. corrugata, Stephanotis
volubilis, Gongronemopsis tenacissima), trong do Gymnema yunnanense,
Gymnema sylvestre, Gymnema latifolium c6 quan hé gan giii thé hién gia tri
bootstrap = 100; nhanh thir ba gom 3 lodi la Marsdenia tinctoria,
Leichhardtia flavescens, Papuahoya urniflora; nhanh tht tu gdm 10 loai va
phan 1am 2 I6p, Dischidia 7 loai va Hoya véi 3 10ai, nhanh thir ndm 16n nhét
gdém c6 26 loai Hoya; Lan tai céo (H. verticillata var. verticillata) c6 dic
diém gidng va nam chung nhanh vai H. carnosa, c6 quan hé gan giii voi H.
ovalifolia, gia tri bootstrap 1a 100. Trong cy phat sinh chung loai cho thay
ba loai H. omlorii, H. ariadna, H. lithophytica phan bé & nhém can don
nganh, ching to hé gene cuia chiing dang trong qua trinh tién hoa.
3.2.2. Phan tich phéat sinh chiing loai dwa trén mét sé viing DNA cia hé gene
luc lap

Két qua phan tich phat sinh ching loai dya trén 3 viing gene va 6 viing
dém c6 hé sb da dang nucleotide cao caa hé gene luc lap Lan tai céo (H.
verticillata var. verticillata) da xac dinh dwoc ving gene ndhF va cac vung
dém trnK-rpsl6, rpsl6-trnQ, psbl-atpA, ndhC-trnV, rbclL-accD la nhirng
(g ctr vién ma vach tiém nang c6 thé sir dung dé hd trg phan biét cac loai
thudc chi Hoya, phan biét chi Hoya véi cac chi khac thuc ho Apocynaceae.
Nhu vy, ngoai nhitng gene da dugc chirng minh I nhitng tng cir vién tiém
nang sir dung dé hd tro phan biét loai 12 matK, rbcL thi nghién ctru nay da
b6 sung thém vang gene ndhF (Hinh 3.8) va cac ving dém trnK-rpsl6,
rps16-trnQ, psbl-atpA, ndhC-trnV, rbcL-accD. Tuy nhién, can c6 nhiing
thuc nghiém tiép theo dé xac nhan céc trinh ty nay 1a ma vach DNA dé c6
thé str dung trong thuyc tién.
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Hinh 3.8. Méi quan hé phat sinh loai dwgc suy ra biang phuong phap
Maximum Likelihood dua trén trinh tu ving gene ndhF. Lan tai cdo (H.
verticillata var. verticillata) va H. carnosa nhdm phan bé trong cting mét
nhom véi hd trg bootstrap manh (100%). Cac loai thuoc chi Marsdenia,
Lygisma, Leichhardtia, Dregea, Stephanotis, Jasminanthes, Gymnema va
Dischidia ciia ho Apocynaceae duoc dit 1am nhom ngoai. Cac sb trén mdi
nut 1 gid tri ho tro bootstrap.
3.3. Phan tich hoat tinh sinh hoc ciia saponin phéan lap tir lan tai cao
3.3.1. Thanh phin héa hec cia Lan tai c&o

Cao chiét tong s6 thu dugc tir 14 Lan tai cao dugc st dung trong thi nghiém
khao sét thanh phan héa hoc cua I4 Lan tai c&o bang thudc thir, két qua da xac
dinh dugc ¢6 5 hop chit 1a flavonoid, steroid, cumarin, saponin va tannin.
3.3.2. Hoat tinh khang khuin

Cao chiét c6 tac dung Ién ca vi khuan Gram &m (E. coli, P. aeruginosa)
va Gram duong (S. aureus, B. subtilis). O nong do 100 mg/mL, cao chiét c6
hiéu qua hon khang sinh Amoxicillin trong chéng lai E. coli va c6 hiéu



qua tuong duong vai khang sinh chéng lai P. aeruginosa va B. subtilis. Hoat
tinh khang khuan cua cao chiét thé hién manh nhat ddi véi E. coli (P<0,05).
3.3.3. Hoat tinh sinh hoc ciia cac phan doan chira saponin tir cao chiét
Lan tai cao

Hai phan doan (trong 5 phan doan: B1, B2, B3, B4, B5) chira saponin
tir cao chiét Lan tai cao dwoc tiép tuc danh gia kha nang chdng oxy hoa,
gay doc dong té bao ung thu va kha ning wc ché a-glucosidase, két qua xac
dinh dugc phan doan B3 cd hoat tinh manh hon phan doan B2, cac phan doan
nay duoc chon cho céc phan tich tiép theo.
3.3.4. Phén lap saponin
3.3.4.1. Chiét xuat va phan lap saponin

Bot 14 kho (53,6 g) H. verticillata var. verticillata duoc tach chiét bang
phuong phéap c6 su hd tro siéu &m st dung dung mdi EtOH/H.0 (75:25) &
diéu kién 200 W, 60°C, 45 phut, thu dugc 500 mL cho mdi lan tach chiét (co
2 lan tach chiét). Cao chiét téng sé duoc tach tiép bing VLC silica gel RP-
18 va rira giai lan luot bang H,0O 100%, EtOH/H,0 50:50, EtOH 100%, thu
duogc 3 phan doan (A-C) dua trén phan tich TLC. Phan doan B (5,60 g) duoc
tach phan doan bang sic ky MPLC silica gel 60 (CHCl/MeOH/H,0 80:20:2,
75:25:3, v/v/v) thu dugc 5 phan doan (B1-B5).

Phéan doan B2 (356,5 mg) dugc sic ky bang MPLC trén silica gel 60
(CHCI3/MeOH/H20 80:20:2, v/v/v) thu dugc 4 phan doan (B2.1-B2.4). Phéan
doan B2.2 (42,3 mg) tiép tuc duoc tach phan doan bang sic ky MPLC trén
silica gel 60 (CHCIs/MeOH/H,0O 75:25:3, v/v/v) thu dugc 5 phan doan
(B2.2.1-B2.2.5). Phan doan B2.2.3 (15,3 mg) tiép tuc dwoc tach phan doan
bang sic ky MPLC trén silica gel 60 (CHCls/MeOH/H,0 75:25:3, v/v/v) thu
duogc Hop chat 1 (3,3 mg).

Tiép tuc tach phan doan B3 (255,6 mg) bang sic ky MPLC trén silica gel
60 (CHCI3/MeOH/H20 75:25:3, v/v/v) thu dugc 4 phan doan (B3.1-B3.4).
Phan doan B3.3 (85,2 mg) duoc tach phan doan bang sic ky MPLC trén silica
gel 60 (CHCI:/MeOH/H;0 75:25:3, v/v/v) thu duge 5 phan doan (B3.3.1-
B3.3.5). Phan doan B3.3.3 (29,8 mg) duogc tach bang sac ky MPLC trén silica
gel 60 (CHCIly/MeOH/H,0 70:30:5, v/v/v) thu dugc Hop chat 2 (3,1 mg).



3.3.4.2. Thiy phan acid va sic ky khi

Mbi glycoside (3 mg) dwoc thiy phan bang 5 mL dung dich 2N
CFsCOOH trong 3 gio ¢ 95 °C. San pham duoc chiét bang CH>Cl., lam trung
tinh bang MeOH, sau d6 phan tich TLC (CHCl:/MeOH/H:O 8:5:1). H3n hop
monosaccharide ~ duwoc  din  xuit bang pyridin  khan va
HSCH>CH(NH2)COOCH:-HCI & 60 °C, tiép tuc véi HMDS-TMCS (3:1).
San pham cudi cing dugc chiét bing n-hexan va phan tich GC (1 pL), so
sanh véi chuan Sigma-Aldrich. Thoi gian luu (phut): rhamnose 11,07; fucose
13,82; glucose 17,51.

Trén co so két qua sic ki caa phan doan B2, phan doan B3 va tién hanh
do bang may phé hat nhan cong hudng tir hat nhan duoc 2 hop chat méi 1a:

Parasiticoside A (Hop chat 1): Bot trang vo dinh hinh, [oc] 25 = —38°
(MeOH, ¢ 0,30). HR-ESI-MS: m/z 649.3563 [M+Na]" (duoc xac dinh I
CasHs4NaO11, 649.3558). Dit licu NMR H va *C dugc dua ra trong Bang 3.10.

Parasiticoside B (Hop chit 2): Bét trang vo dinh hinh, [«] 25 = —45°
(MeOH, c 0,22). HR-ESI-MS: m/z 795.4142 [M+Na]* (dugc xac dinh la
Cs9Hs2NaO1s, 795.4137). Dit lieu NMR H va 3C duoc néu trong Bang 3.10.
Bang 3.10. Dir liéu phd 3C va 'H NMR cua hop chit 1 va 2 (dung mdi
pyridine-d3, & tinh bang ppm, J tinh biang Hz)

1 2

Position | oC JoH Position oC oH
1 37,5 1,06 m; 1,62 m 1 37,4 1,08 m; 1,66 m
2 31,3 1,70 m; 2,14 m 2 32,3 1,75m; 2,18 m
3 78,1 3,93 ov 3 77,9 3,97 ov
4 39,3 2,28 m; 2,72 m 4 39,2 2,40m, 2,82 m
5 140,9 - 5 140,9 -
6 125,0 5,67 brs 6 125,0 5,72 brs
7 32,1 1,40 m; 1,95 m 7 32,7 1,43 m; 1,97 m
8 31,8 1,30 ov 8 32,2 1,350v
9 50,3 0,80 m 9 50,3 0,87 m
10 36,9 - 10 36,3 -
11 21,0 1,27 m; 1,45 m 11 23,9 1,18 m; 1,48 m
12 39,1 1,00 m; 1,82 m 12 39,3 1,11 m; 1,83 m
13 40,5 - 13 40,6 -




14 56,7 1,08 ov 14 56,7 1,09 ov
15 280 | 1,91m;240m | 15 280 | 1,92m;2,48m
16 264 | 1,06m;153m | 16 268 | 1,09 m; 1,54 m
17 62,4 1,60 ov 17 62,3 1,64 ov
18 16,9 0,855 18 16,9 0,915
19 16,0 128 19 159 1265
20 81,3 3,98 ov 20 81,2 4,01 ov
21 235 1,12d (6,0) 21 236 1,284 (6,0)

Fuc-1 | 998 4,78d (7,6) Fuc-l | 99,9 4804 (7,6)

2 742 |452dd (9,4,76)| 2 744 | 453dd (9.4;7.6)
3 76,6 |4,08dd (9,4,29)| 3 764 | 4,12dd (9.4; 2,9)
4 729 | 3,93brd(29) 4 731 | 3,96brd(29)
5 708 | 3,62brq(64) 5 709 | 3,68brq(64)
6 17,0 1,46 d (6,4) 6 16,8 1,49d (6,4)

Gle-l | 1034 | 4,90d (7.6) Gle-l | 1035 4.88d (7,6)

2 747 4,05 ov 2 74.6 4,06 ov

3 78,0 4,26 ov 3 779 4,28 ov

4 722 4,18 ov 4 723 4,18 ov

5 781 3,96 m 5 781 3,96 m

6 62,4 | 4,33m;4,54m 6 623 | 4,30m; 4,52 m

Rha-1 | 1012 6,35 br s

2 721 4790rs
3 722 | 4,61dd (9.4; 3,5)
4 738 | 4,35dd (9,9; 9,4)
5 69,0 |4,83dq(99;59)
6 18,7 1,78d (5,9)

3.3.4.3. Xdc dinh cdu trdc saponin

Quié trinh thiy phén acid va phan tich NMR 2D ciia cac hop chat 1 va 2 x4c
dinh céc géc duong: D-fucopyranosyl (Fuc), D-glucopyranosyl (GIc) cho hop chat
1; D-fucopyranosyl (Fuc), D-glucopyranosyl (Glc) va a-rhamnopyranosyl (Rha)
cho hop chat 2. Phén tich GC cho thiy cau hinh tuyét d6i: Fuc va Glc & dang D,
Rha ¢ dang L (thoi gian uu: Rha 11,07; Fuc 13,82; Glc 17,51 phat). Hudng B ctia
Fuc va Gle duoc ching minh bang gié tri 3JH-1,H-2 ~7,6 Hz, trong khi Rha dang
pyranoid o duge xac dinh véi 3JH-1,C-1 ~166 Hz.




Két qua phan tich sic ki va quang phd cong hudng tir hat nhan xéac dinh
hop chét 1 1a 3p,20-dihydroxy-pregn-5-ene-3-O-p-D-fucopyranoside 20-O-
B-D-glucopyranoside va dugc dat tén |4 parasiticoside A, hop chat 2 14 3B,20-
dihydroxy-pregn-5 ene-3-O-a-L-rhamnopyranosyl-(1—2)-p-D-
fucopyranoside-20-O-B- D-glucopyranoside, dugc dat tén la parasiticoside
B. Két qua tim kiém trén thu vién dir liéu cho thay day 1a 2 hop chat méi.
Viéc xac dinh cu tric phan tir cia 2 chat mai 1a co sé dé xay dung mé hinh
c4u tric phan tir sir dung trong cac mé hinh thyc nghiém.

21
/X HMBC 2ig0.t10

/" X\ ROESY

Hinh 3.14, Céu tric lién két (HMB
hop chat 1

#\ ROESY

Hinh 3.15. CAu trdc lién két (HMBC) va cau hinh khdng gian (ROESY) caa
hop chat 2

3.3.5. Nghién ctru twong tac phan tir va dong hoc phén tir in silico ciia saponin
3.3.5.1. Nghién ceru twong tac phdn tii in silico

Thuyc hién trén céc saponin steroid phan 1ap tir H. verticillata nhu chat rc
ché protein chong apoptosis Bcl-2 véi navitoclax 1am di ching.

Két qua cho thady Hop chat 1 (parasiticoside A), Hop chat 2
(parasiticoside B), Hop chit 3, Hop chit 4, Hop chit 5 va navitoclax déu
hinh thanh twong tic Van der Waals véi cac goc amino acid cua Bcl-2
(6GL8). Mbi tuong tac phan tir cu thé véi cac amino acid cua 6GLS da dugc
chiing minh trong Hinh 3.17.
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F: Mo hinh twong tac phan tir 2D va 3D cua navitoclax vai thu thé 6CL8
Hinh 3.17. Mb hinh tuong tac phan tir 2D va 3D cta hop chat véi 6GL8
3.3.5.2. Nghién ciru dépng hoc phan tir in silico
Trong nghién ciru dong hoc phan tir, cac twong tac chu yéu hinh thanh
giita protein Bcl-2 (6GL8) va céac hop chat 1a lién két hydrogen (Hinh 3.18)
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Hinh 3.18. Biéu d6 so sanh do 6n dinh  Hinh 3.19. Biéu dd so sanh dao dong cau
cAu tric (RMSD) caa phuc hop Hop  tric (RMSF) cua phuac hop Hop chit 2
chét 2 (Parasiticoside B) va Navitoclax ~ (Parasiticoside B) va Navitoclax trong md
trong 10 ns md phong dong hoc phan tir.  phong dong hoc phan tir. Truc tung 14 bién
Truc tung la d6 léch binh phuwong trung  dong binh phuong trung binh cén bac hai
binh cin bac hai (RMSD) tinh bang tinh bing nano mét (nm), truc hoanh Ia sé
nanomet (nm) dao dong tir 0 dén 0,25 don vi lién két. Parasiticoside B (duong
nm; truc hoanh 14 thoi gian tinh bing  mau do6), Navitoclax (duong mau xanh).
nano gidy (ns) dao dong tir 0 dén 10 ns.



Hop chat 2 (Parasiticoside B) tao bén lién két hydrogen voi Arg107,
Phe104, Tyr202 va Val133, mang lai 6 6n dinh t6t (-8,87 kcal/mol). Hop
chat 1 (Parasiticoside A) ciing hinh thanh bén lién két hydrogen véi Ala149,
Argl07, Leul37 va Tyr108; trong do Alal49 va Val133 la amino acid khong
phan cuc, gop phan én dinh lién két (-8,28 kcal/mol).

Hop chat 3 va 4 c6 lién két voi Alal49, cho thiy d on dinh cao (-9,29
va -11,09 kcal/mol). Hop chit 5 hinh thanh nam lién két hydrogen voi
Arg146, Asp140, GIn118, Glu136, Tyr108, mot tuong tac pi-alkyl yéu voi
Leul37, dat do 6n dinh -11,16 kcal/mol. Navitoclax (déi ching) tao ba lién
két hydrogen véi Gly203, Trp144, Tyr202 va sau tuong tac ky nuéc (Ala149,
Asp103, Leu137, Phel04, Val133, Val148), véi do 6n dinh -8,34 kcal/mol.

Gia tri nang luong lién két 1an luot 14 -8,28; -8,87; -9,29; -11,09; -11,16
va -8,34 kcal/mol cho Hop chit 1 (parasiticoside A), Hop chit 2
(parasiticoside B), chit 3, 4, 5 va navitoclax. Dac biét, md phong cho thay
lien két cua Hop chit 2 (parasiticoside B) véi 6GL8 duy tri 6n dinh trong
sudt qué trinh, goi y day 1a tng vién tiém ning cho nghién ctru thyc nghiém
vé kha ning tc ché Bcl-2 trong ung thu.



KET LUAN VA PE NGHI

1. Két luan

1.1. Hé gene luc lap hoan chinh cua Lan tai cdo (H. verticillata var.
verticillata) da duoc giai trinh ty voi kich thudc 176.429 bp, c6 cau tric 4
ving dién hinh caa phan tir DNA dang vong, bao gom ving sao chép don
16n-LSC (91.020 bp), vung sao chép don nho-SSC (2.297 bp) va hai vung
lap lai dao nguoc IR, mdi ving IR c6 kich thudc 41.556 bp, trong d6 ham
lwong GC chiém 37,1%. Hé gene luc lap cua Lan tai c4o c6 144 gene, trong
d6 98 gene ma hoa protein, 38 gene tRNA va 8 gene rRNA.

1.2. Phén tich sy phét sinh chung loai cho thdy Lan tai cdo (H. verticillata
var. verticillata) c6 mdi quan hé di truyén gan nhét véi loai H. carnosa, chi
Hoya va co6 mbi quan hé di truyén gan véi cac loai cua chi khéc trong cing
tdng Marsdenieae. Vung gene ndhF va cac ving dém trnK-rpsl6, rpsl6-
trnQ, psbl-atpA, ndhC-trnV, rbcL-accD duoc dé xuét 1a tng vién ma vach
DNA tiém nang co thé su dung hd tro nhan dién loai thudc chi Hoya.

1.3. Cac phéan doan chira saponin tach tir cao chiét tong sé cua l4 Lan tai cao
H. verticillata var. verticillata) c6 hoat tinh chdng oxy hoa, gay doc té bao
ung thu va ¢ ché a-glucosidase. Hai saponin méi duoc phan lap tir phan
doan B2 va B3 la 3B,20-dihydroxy-pregn-5-ene-3-O-p-D-fucopyranoside
20-0O-B-D-glucopyranoside va 3pB,20-dihydroxy-pregn-5 ene-3-O-a-L-
rhamnopyranosyl-(1—2)-p-D-fucopyranoside-20-O-B- D-glucopyranoside.
Phan tich m6 hinh tuong tac va dong hoc phén tir in silico cta cic saponin
phan 1ap tir Lan tai co di xac dinh chat Hop chat 2 c6 thé 1a ung cir vién
tiém niang chdng protein Bcl-2 trong ung thu.

2. Pé nghi

2.1. Tiép tuc phéan tich tién hoa phan tir dya trén trinh ty DNA luc lap cua
cac loai Hoya tir dit liéu ciia GenBank dé cting c¢b hodc bo sung cho hé thong
cac loai thudc ho Apocynaceae (Asclepiadaceae).

2.2. Tiép tuc thyc nghiém dé chimg minh viing gene ndhF va cac ving dém
trnK-rps16, rpsl6-trnQ, psbl-atpA, ndhC-trnV, rbcL-accD lam mé& vach
DNA lyc lap hd tro dinh danh chi Hoya va phan biét loai thudc chi nay.

2.3. Tiép tuc nghién ciru xay dung mé hinh cau tric saponin tdi wu c6 hoat
tinh khang cac dong té bao ung dua trén két qua phan tich mé hinh tuong tac
va dong hoc phén tu in silico.
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