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MO PAU
1. Tinh cép thiét ciia d@ tai

Podophyllotoxin, aryltetralin lignan, 1a ngudn goc cua thude chéng ung
thu quan trong nhu etoposide, teniposide va etopophos. Podophyllotoxin
hién dugc thu nhan chu yéu tr mot sé cdy thudc chi Podophylum
(Podophyllum hexandrum), cay T4o ma (Podophyllum peltatum) thanh phan
chinh cua ciy 1a podophylloxin hay mét sé cdy thudc chi Juniperus nhu
Juniperus sabina, Juniperus thurifera, Juniperus chinensis...), va mot s loai
thudc chi Linum (Xiang et al., 2017). Hién nay, ré /than ré cia Podophyllum
hexandrum tao thanh mét trong nhitng ngudn quan trong nhit cua
podophyllotoxin. Su tong hop hoa hoc ciia podophyllotoxin duge coi 1a rat
phirc tap va khong hiéu qua boi vi su c6 mit cua 4 trung tim bat ddi cing
voi mot C lactone va mirc d oxy hoa cao. Thém vao d6, viéc str dung cong
nghé nuoi céy sinh khéi té bao thuc vat, nudi céy co quan thyc vat & cac loai
c6 kha nang san sinh podophyllotoxin khé kha thi do ham lugng
podophyllotoxin thu héi it.

Gan day, nim noi sinh dugc phéan 1ap tir cac loai cdy trong thudc chi
Podophyllum (Dysosma) hay Juniperus da dugc chirng minh c¢6 kha nang tao
ra podophyllotoxin. Viéc nghién ctru phéan 1ap thanh céng cac ching nim
ndi sinh Fusarium oxysporum tir Juniperus recurve; Penicillium sp.,
Phialocephala fortinii, Trametes hirsuta, Alternaria neesex tir Podophyllum
hexandrum; Monilia sp., Penicillium implication tir Dysosma veitchii c6 kha
nang tao ra podophyllotoxin cho thiy co sé khoa hoc va kha ning thay thé
ngu(‘Bn nguyén liéu dang dan can kiét hién nay. Tai Viét Nam, c6 cac loai
thudc chi Bat Giac lién 1a Podophyllum tonkinense Gagnep, 1938 — Bét giac
lién va Podophyllum versipelle Hence, 1883 phan b6 chii yéu & céc tinh phia
Bic nhu Lai Chau, Lao Cai, Yén Bai, Ha Giang, Lang Son. Ngoai ra, hién
c6 hai loai Juniperrus chinensis (Tung sa) va Juniperrus squamata (Tung
véy) du nhap Viét Nam (Nguyén Tién Ban, 2003). Day 1a cac loai di dwoc

cac nha nghién curu trong va ngoai nudc chimg minh c¢6 kha néng tong hop



podophylotoxin va deoxypodophylotoxin va 1 ngudn nguyén lidu thyuc vat
tiém nang dé phan lap vi nAm c6 kha ning san sinh podophylotoxin va
deoxypodophylotoxin thay thé ngudén nguyén liéu dang dan can kiét hién
nay.

Trén co s& do, chung t6i thuc hién luan an “Nghién ciru phédn lgp vi nam
ngi sinh tir cdy dwoc liéu Bat gidc lién va danh gida kha nang sinh hoat
chit podophyllotoxin va cdc dén xudt’.

2. Muc tiéu nghién ctru:

Phén 1ap va tuyén chon duoc cac chiing vi nAm ndi sinh cay Bat Giac Lién
¢6 kha ning sinh tong hop podophyllotoxin va cac din xuit c6 hoat tinh sinh
hoc. Gidi ma h¢ gen chung vi nim tuyén chon. Xac dinh céac diéu kién thich
hop cho 1én men sinh tong hop podophyllotoxin va cic dan xuat. Tinh ché
va xac dinh duoc cau tric ciia chat/tién chat podophyllotoxin tir vi ndm noi
sinh tuyén chon.

3. Noi dung nghién ciru:

- Phén lap, dinh danh va sang loc chung ndm ndi sinh san sinh hoat chit
podophyllotoxin

- Giai mi hé gen ching vi ndm noi sinh tuyén chon va dé xuét con duong
sinh tong hop chét/tién chat podophyllotoxin.

- Nghién ctru mot s6 diéu kién thich hop sinh tong hop podophyllotoxin va
céc dan xuét ciia ching vi nAm noi sinh lya chon bang cong nghé 1én men.

- L&n men, thu hdi, x4c dinh c4u trac va danh gia hoat tinh sinh hoc cua cac

hop chat tir vi nam ngi sinh tuyén chon.
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CHUONG I. TONG QUAN NGHIEN CUU

Cay Baét giac lién thuoc chi Podophyllum (Dysosma), loai dugc liéu nay
duoc thu thap tai cac tinh phia Bic nhu Lai Chau, Lao Cai, Yén Béi, Ha
Giang, Lang Son. Trong khudn kho ciia luan &n, cay Bat giac lién duoc thu
mau tai Ha Giang va Lai Chau. Trong Tt dién cay thudc Viét Nam, Sach do
Viét Nam thi “ré va than ré chira Berberin, thuong dung tri mun nhot, 16
ngtra, trang nhac, sung yét hau, don nga, dao chém, giai doc, tiéu phu, sat
triing va ran doc can”. Tur d6 cho thdy tiém ning cly Bat giac lién s& cung
cép ngudn gen quy hiém c6 gia tri cao.

Cac nghién ctru trude day da chung minh dugc Podophyllotoxin
(PTOX) 1a mdt chat hoa hoc ndi tiéng trong sd hang trim chét tir thuc vat,
dugc phan 1ap cha yéu tir ré va than ciia mot sé loai thude chi Podophyllum
(hay Dysosma). M6t sé nghién ciru trong nude di dua ra két qua chiét xuat
va phan lap thanh phan céc chit tir phan dudi miat dat cia cay Bét giac lién
(Podophyllum tonkinense Gagnep.). Két qua da phan lap dugc 7 hop chat tir
phan dudi mit dat (18 va than ré) ctia ciy bat giac lién thu tai Sa Pa (Lao Cai)
va dugc xac dinh la quercetin (1), rutin (2), kaempferol (3),
nicotiflorin (4), a-peltatin (5), deoxypodophyllotoxin (6), va
podophyllotoxin (7). Nhu vay tiém nang khai thac cac hop chit quy tir loai
duoc lidu nay rat ¢6 co so va dang duge quan tam. Tir 6 dinh hudng nghién
clru cac gen lién quan dén cic qua trinh trao d6i chat trén con dudng tong
hop cac hop chét ¢ hoat tinh 1am thudc ciing nhu cac phuong phap dé tang
cuong san xuit cac hop chit c6 hoat tinh nham béo ton, thay thé ngudn
nguyén liéu quy hiém nay. Tuy nhién, nhiing thyc vat nay dang ding trude
nguy co bi suy thoai do khai thac qua mirc. Nhu vay dé van c6 thé lay duogc
ngudn gen quy lai khong gdy ra su mat can bang sinh thai, mot cach tiép can
an toan va ddy trién vong dé 1a khai thac théng qua viéc phan lap vi ndm noi
sinh loai dugc li¢u nay.

PTOX ngoai tiém ning 1a mot hop chat chéng ung thu tu nhién thi nd

con c6 nhiéu dic tinh chita bénh khac dugc tim thiy trong mot s6 loai thudc



chi Podophyllum nhu P. hexandrum, P. peltatum, P. emodi, v.v. N6 khéng
chi gi6i han & chi Podophyllum ma con dugc tim thidy & mot sd chi khac
chang han nhu Jeffersonia, Diphylleia va Dysosma (Berberidaceae),
Catharanthus (Apocynaceae), Polygala (Polygalaceae), Anthriscus
(Apiaceae), Linum (Linaceae), Hyptis (Verbenaceae), Teucrium, Nepetaand
Thymus (Labiaceae), Thuja, Juniperus, Callitrisand Thujopsis
(Cupressaceae), Cassia (Fabaceae), Haplophyllum (Rutaceae),
Commiphora (Burseraceae), Hernandia. Trén thé giéi ciing da c6 nhiéu
nghién ctiu vé& podophyllotoxin va dan xuit ctia né, ching dugc biét dén 1a
nhitng chit chuyén héa thir cip quan trong vé mit y hoc cua thuc vét véi
nhiéu hoat tinh sinh hoc nhu PTOX ¢6 kha nang gay doc té bao va hoat dong
nhu mot chat te ché 1p rap cac vi dng. Chat ndy duoc chimg minh sir dung
hiéu qua cho ung thu phdi, u tinh hoan, u nguyén bao than kinh, u gan va cac
khdi u khac. podophyllotoxin con dugc biét dén voi kha ning khang vi rit,
chbng oxy héa, khang khuan, kich thich mién dich va chdng thap khdp, chu
yéu xay ra & cac chi Juniperus va Podophyllum va PTOX ciing c6 ngudn gbc
noi sinh.

Vi ndm néi sinh thuc vét duge dinh nghia la nhitng loai nam danh toan
bd hodc mot phan trong vong doi clia chung t6n tai trong cac md khoe manh
ctia cay chil, & cac co quan khac nhau nhu 14, than, ré, canh...thuong khong
gdy ra triéu ching bénh rd rang. Vung ré 1a noi xudt phat nhidu vi sinh vat
ndi sinh chui vao, sau khi xam nhép vao cay chu, vi nam co thé tap trung tai
vi tri xdm nhap hodc di chuyén di khip noi trong cdy dén cac hé mach cua
1é, than, 1a... thic ddy cic qua trinh chuyén hoa trong cay, su phét trién 1ong
& mot cach manh mé& va giam sy kéo dai ré. Trong sudt thoi gian dai dong
tién hoa mot s vi sinh vt ndi sinh cling ton tai v&i cac cay chu cia chiing,
da thiét 1ap mét mbi quan hé dic biét vdi nhau va co thé anh huong dang ké
dén sy hinh thanh cc san pham trao doi chét trong thuc vat. Diéu nay that
phit hop khi chung ta khi nghién ctru cac mdi quan hé giira cac vi sinh vét

noi sinh va cdy ky chua ctia chiing, day 1a cach tiép can méi c6 thé thay thé



dé san xuat hiéu qua cac hop chat hoat tinh sinh hoc khan hiém va c6 gia tri.
CHUONG 2. POI TUQONG VA PHUONG PHAP NGHIEN CU'U

2.1. POI TUQNG NGHIEN CUU
- Mau cidy dugc liéu Bat Giac Lién (Loai Dysosma difformis
(hemsl.&E.H.Wilson) T.H.Wang) khoé¢ manh dugc thu thap ngau nhién tai
tinh Ha Giang va tinh Lai Chau.
- Céc chung vi khuan sir dung: Gram am (Escherichia coli DH5) va Gram
duong (Staphylococcus sp., Bacillus 7TM11, Bacillus 2TM6, Enterobacter
14RM7-1) duoc luu giit tai Phong Cong nghé té bao thue vat, Vién Sinh hoc,
VAST.
- Cac dong té bao ung thu ¢ ngudi: SK-LU-1 (té bao ung thu phdi); HepG2
(té bao ung thu gan); HL-60 (té bao bach cau cip tinh) do GS. TS. J. M.
Pezzuto, Truong Pai hoc Long-Island, US va GS. Jeanette Maier, truong Dai
hoc Milan, Italia cung cip.
2.2. PHUONG PHAP NGHIEN CUU
2.2.1. Phwong phdp thu thip va dinh danh méu cdy Bét giac lién

Mau cay Bat Giac Lién duoc thu thap véi su hop tac tir cac chuyén
gia linh vuc sinh thai va phan loai boi Trinh Ngoc Bon, Vién Khoa hoc Lam
nghiép Viét Nam va Nguyén Thi Thanh Huong, Vién Sinh hoc, Vién Han
lam Khoa hoc va Cong nghé Viét Nam.
2.2.2. Phwong phdp chiét xudt thuc vit tir mdu ré cay Bat Giac Lién

Mau cdy Bat Giac Lién dugc rira sach nhiéu 1an véi nuéc cat, kha
trung bé mit v6i ethanol 70 %, cit ré thanh cac doan nho 1 cm trong diéu
kién vo tring, nghién nat va say kho dén trong lugng khong doi. Ngam 100g
bot kho trong 100 ml metanol trong 24 gio va si€u am trong 1 gio, 1ap lai 3
lan dé thu duoc dung dich chiét xuat. Tiép theo chiét xuat duoc bay hoi bang
thiét bi bay c6 quay R300 ¢ 30 °C dé thu cao chiét phuc vu cac nghién ctu
tiép theo
2.2.3. Phwong phdp phan Igp va dinh logi vi ndm néi sinh
Quy trinh khir tring bé mat



Tién hanh khir triing bé mit bang con 70% trong 3 phit (d6i voi mau
14) hodc 5 phut (d6i véi mau r& va than), sau d6 rira bang natri hypochlorit
5% cho 2 phut (d6i véi mau 14) hogc 3 phut (d6i véi ré va than), ngdm trong
dung dich natri thiosulfat 2,5% trong 5 phiit, tiép theo rira sach trong ethanol
75%. Mau duoc trang lai bang nudc cat vo tring vai 1an, tham kho bang gidy
thim vo tring, sau d6 dit mau trén cac dia chira mdi trudng thach LB. Sau 5
ngay ¢ 25°C mau nao khong c6 dau hiéu phat trién ctia vi khuan hodc vi ndim
Xung quanh vung Cﬁy s& duoc xac nhén 1a sach va du diéu kién cho viéc phan
lap vi ndm noi sinh.

Phén ldp ndm ngi sinh

Budc 1. Cac mau than, 14 va ré sau khi duoc khir trung bé mat, nghién
nat bang cdi va chay st vo tring.

Budc 2. Mau nghién duoc phét 1én thach dia PDA, mdi mau dugc
lap lai it nhat 3 lan va dugc 1 & 25+2 °C trong 1-2 tuan. Tir md thuc vat sau
khi duoc nghién nat xut hién cac khuan lac nAm dugc coi 1a vi nAm ndi sinh.
Nhirng loai nim nay duoc thuan khiét thém trén cac dia PDA méi dé thu
dugc cac chung ndm sach.

Dinh danh vi ndm bing phwong phdp truyén thong va sinh hoc phén ti

- Trudc tién, nhan dang ching nim qua mau sic, hinh dang, kich thudc, dang
mat, dang mép khuén lac, mau sic hé soi, mau sic mat dudi, giot tiét, sic to
khuéch tan ra moi truong, vach ngin soi ndm, bao tir va cudng bao tir dé so
bd nhén dang, phan loai cac chung nam dén chi.

- DNA cuia ndm dugc tach chiét va thuc hién phan img PCR nham nhan dong
céc gene quan tam thong qua cip mdi ddc hidu:

ITS1(forward): 5’-TCCGTAGGTGAACCTGCGG-3’

ITS4(reverse): 5>-TCCTCCGCTTATTGATATGC-3’

Chu trinh nhiét bao gdbm: 95°C trong 1 phut; tiép theo 13 36 chu ky
nhiét: 94°C trong 30 gidy, 53°C trong 20 gidy, 72°C trong 30 gidy; kéo dai &
72°C trong 5 phat; giit & 15°C cho dén khi ldy mau. Sau khuéch dai, san
pham PCR duoc dién di trén gel agaroza 1%. Poan gen duoc xac dinh trinh



tu nucleotit bing may giai trinh tyr va dugc so sanh véi co so dir lidu trén
Genebank (NCBI) bang cong cu BLAST SEARCH.
- Két hop két qua cta 2 phuong phép truyén thong va sinh hoc phan tir da
xéc dinh duoc dén loai cac chung VNNS.
Phuong phap xdy dung cdy phan logi

TAt ca céc trinh ty da dugc didu chinh bang cach loai bo cac khoang
tréng va dit liéu bi thiéu trong ph?m mém Chromas 2.5 trudc khi duoc su
dung dé phan tich phat sinh loai trong phan mém MEGA?7.
Phwong phdp phén tich chi so da dang

Su da dang cua nam ndi sinh da duoc phan tich béng cach st dung
céc chi s6 khac nhau nhu chi s6 wu thé Simpson (D), chi s6 da dang Simpson
(1- D), chi s6 da dang Shannon (H”), chi s6 giau c6 Margalef (Dmg), chi s6
gidu c6 Menhinick (Dmn), chi s6 wu thé Camargo (1/Dmn) va chi sé dong
déu Pielou (P).
Phwong phdp xdc dinh dic diém sinh hoc

Xac dinh céc dic diém sinh 1y sinh hoa bao gdm pH (tir 5-8), nhiét
do6 (22 °C - 37 °C), kha nang sinh cac enzyme ngoai bao (cellulase tac dong
1én co chét 1a cellulose 0,2% va chitinase tac dong Ién co chét 14 chitin 0,2%).
Do 16n clia vong phan giai Co chat lam do duc clia moi truong bi giam va
tré nén tring duc khi nhuém bang dung dich Lugol.
2.2.4. Phwong phdp sang loc cdc chiing ndm néi sinh sinh hoat chit
podophyllotoxin va cdc din xudt
Phwong phdp thu chiét xudt ndm

Cac chiing nim dugc lac trong 100 mL moi truong PDA, pH 7 véi
tdc do 150 vong/phit, 25+2 °C trong 5 ngay. Tién hanh loc thu sinh khéi nAm
tuoi, say kho ¢ 45 °C —60 °C, ngam trong 100 mL dung méi hitu co methanol
trong 24 gid, siéu 4m pha v té bao trong 1 gio 1p lai 3 1an dé thu dugc chiét

xuat sinh khoi nam



1: 1én men; 2: loc thu sinh khdi ndm tuoi; 3: sinh khdi kho; 4: dich chiét
methanol tong; 5: chiét xuit nAm
Phwong phdp xdc dinh hoat chét podophyllotoxin va déin xudt
- Sdc ky ban mong TLC (Thin layer Chromatography) 1a mot phuong phap
phat hién nhanh sy c6 mit cia PTOX va cac din xuat thong qua phan tich 5
UL chiét xudt ndm trén ban silica gel 0,25 mm va duoc thuc hién trong hé
dung méi Diclomethan:methanol (9:1, v/v). Chat chuin podophyllotoxin (1
mg/ml metanol) duogc sir dung nhu dbi chimg dwong. Ban silica gel dugc
phun H2SO4 10 % dé phat hién PTOX hodc dugc soi dudi tia UV budc song
254 nm dé phat hién cac chét trong chiét xuét
- Phwong phdp phén tich mau bang sdc sdc ky long hiéu nang cao HPLC,
PTOX trong chiét xuat ndam dugc phan tich trong diéu kién sau:
Hé théng HPLC Agilent 1200 dugc trang bi dau do detector (DAD) (Agilent
Technologies, PaloAlto, CA, Hoa Ky).
Detector DAD, budc song phat hién 210 nm.
Cot sic ky Eclipse XDB-C18 (250 mm x 4,6 mm, 5 pm)
Nhiét do cot 25 °C.
Téc @6 dong: 0,5 ml/phut
Nbong d6 mau: 10 mg/ml
Nong d6 chét chuan (podophyllotoxin trong metanol): 1 mg/ml
Thé tich tiém mu 10 pl.
Pha dong ACN-H20, chuong trinh rira giai gradient dung moi:
Thoi gian (phut): 0 10 23 35 60

ACN (% thé tich): 10 20 50 90 90



Viéc xac dinh PTOX va cac dan xuat dugc thyc hién bang cach so sanh thoi
gian luu (Rt) va phdé UV véi PTOX chuan,
2.2.5. Pdnh gid khd néing gdy djc té bao ciia cdc chiét xudt ndm nji sinh

Phép thir nay dugc thuc hién xac dinh Ham lugng protein té bao téng
s6 dya vao mat do quang hoc (OD) do dugc khi thanh phan protein cua té
bao dwoc nhudm bang sulforhodamine B (SRB).

2.2.6. Phwong phdp xdc dinh hogt tinh khang khudn cia chiét xudt nim

Kha ning trc ché sy phat trién cua vi khuan boi chiét xuat ndm duge
danh gia theo phwong phap khuéch tan trén dia thach. Theo do, chiét xuét
nam va cac dbi chimg duoc tim vao khoanh gidy thAm vo tring va dit trén
cung 1 dia mdi truong PDA d trai khuan trude 6. Puong kinh khang khuan
dugc do bang mm, thi nghiém duoc 13p lai 3 lan.

2.2.7. Phwong phdp nghién ciru hé gen cia cac ching ném ngi sinh cé
khd nang sinh podophyllotoxin

Giai trinh ty genome cua céc chung vi nim trén may Pacbio Sequel
theo hudng dan cia céac bo kit.

L4p rap bo gen va phan tich chd giai chirc ning: Bo gen duoc dong
véi dir liéu Kyoto Encyclopedia of Genes va Genomes (KEGG) gene ding
BLAST dé thu duoc thdng tin cha giai KO tir KEGG database. Chudi gene
dugc dung bang BLAST dé so sanh véi Carbohydrate-Active enzymes
database (CAZy) dé co duoc thdng tin vé& ngudn cac loai, phan loai chirc
ning cia EC, chudi gene va proteins, va cau tric protein cua CAZymes
(Kanehisa et al., 2004), (Lombard et al., 2014).

Xac dinh cac gen lién quan dén qua trinh sinh téng hop PTOX &
Penicillium herquei tr co s& dit 1liéu UniProtKB da thu thap 11 trinh ty
protein muyc tiéu, bao gdm 10 gen tong hop PTOX & cay Podophyllum
hexandrum va 1 gen tong hop viriditoxin & nam (VdtD). Sau d6, céac trinh tu
nay duogc sir dung 1am "méi" dé tim kiém cac gen tuong ddng trong bd gen
ctia nam Penicillium herquei bang cong cu BLASTP trén NCBI
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2.2.8. Phwong phdp xdc dinh diéu kién 1én men thich hep cho ndm sinh
tong hep podophyllotoxin va cac ddn xudt
Trong nghién ctu nay, cac yéu té duoc khao sat bao gom: Mai

truong, thoi gian nhan gidng va ty 1¢ giéng, pH va nhiét do, do thong khi,
ngudn cacbon, nito, mudi khoang, anh huong cua tién chat phenylalanine va
chiét xut ré ciy Bat giac lién theo (Medawar et al., 2003) c6 sira doi bd sung.
Tir d6, Nghién ctru dong thai qua trinh 1én men sinh tong hop Chat/tién chat
podophyllotoxin va cac din xudt nhim xac dinh duoc ding thoi diém két
thic 1én men trudc khi vi ndm bi phan huy 1am giam ham luong Chét/tién
chat podophyllotoxin tao thanh.
2.2.9. Phwong phdp phén Igp chit va xdc dinh céiu triic héa hoc cdc chit
tiv chiét xudt ndm lén men.

- Phén 13p céac chat tir chiét xuat o

nam @ sy

Silicagel RP-18,0C
Sobvent; MW(1/2-1/1-100%N)

- Cau trac héa hoc cua céc hop

chit dugc xac dinh bang su két -llu l.:[m. ll
hgp Cé.C phu‘O’ng phé,p phé h|én 3U||:pLC’AW ,_,,_,F;m .
dai nhu phd khdi (ESI-, HR-ESI- Je6as

VN-12C-03 D7
(5 mg) (15 mg)

MS), phé cong huéng tir hat nhan
moét chieu (*H-, BC-NMR,
DEPT) va hai chiéu (HSQC,
HMBC, 'H-'H-COSY).

2.2.10. Phwong phdp dinh gid tic dung chong oxy héa

HPLC, AW
57443

VN-12C-06
6 mg)

Hoat tinh chong oxy héa ciia cao chiét da duoc xac dinh bang cach
do kha ning trung hoa gbc tu do DPPH theo Yuvaraj va cs (2013). Gia tri
ECso (Effective Concentration at 50% - nong do dich chiét cho kha ning
trung hoa 50% géc tu do DPPH) sé dugc xac dinh theo phr:in mém TableCurve.

Mau nao c6 gia tri ECso cang thap thi hoat tinh chdng oxy héa cang cao.
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CHUONG 3. KET QUA VA THAO LUAN

3.1. Két qua thu thap miu ciy Bat giac lién

Nhom dé tai da da tién hanh thu ngiu nhién nhimg miu cay khoé
manh tai 2 dia diém: (1) thon Phin Sang, x4 Minh Tan, Huyén Vi Xuyén,
tinh Ha Giang (23°0'40.14"N 104°53'6.92"E, d¢ cao 1074m) (2) ban Ngai
Thiau, x3 Khun Ha, huyén Tam Puong, tinh Lai Chau
(22°13'2.55"N 103°35'0.58"E, d0 cao: 1890m).

Viéc xac thuc mau thyc vat dugce phan loai bdi Trinh Ngoc Bon tir
Vién Khoa hoc Lam nghiép Viét Nam va Nguyén Thi Thanh Huong, phong
Thuc vat hoc Vién Sinh hoc. Theo d6, vé hinh thai ca hai mau duoc phan
loai la loai Dysosma difformis (Hemsl. & E.H.Wilson) T.H.Wang
(Synnonym: Podophyllum tonkinense Gagnep.). Cay cé than ré dang chudi
g6m nhiéu ddt, c6 cau truc tho rap, phat trién theo phwong ngang. Théan khi
sinh thudng chi mang 1 hodc 2 14 ¢6 cudng. La c6 phién rong khoang 20 dén
30 cm, cudng 1a gin gan trung tm phién. Phién 14 chia thanh 6 dén 8 thuy

néng, cac thily c6 hinh tam giac rong hoic hinh tring, dau thiry nhon va mép

14 c6 rang cua nhd. Cac mau thu dugc moc dudi tan rung nguyén sinh.

Ha Giang Lai Chau
Hinh 3.1. Than va ré cy Bat giac lién, mau thu tai Ha Giang va Lai Chau

3.2. Phén 1ap nim ndi sinh

Qua céc cong doan khir tring bé mat, ndm néi sinh duoc phan Iap tir
cac mau ré (hoic cu), than, 1a cdy BGL. T hai mau vat liéu Dysosma
difformis duoc thu tir Ha Giang va Lai Chau, nhdm nghién ctru da phan 1ap
dugc 53 chiing vi nAm noi sinh trén moi truong PDA, & 25 °C. Trong d6 28
chung dugc phan 1ap tir Ha Giang, 25 chung tr mau Lai Chau. O Ha Giang,
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phan 16n nim noi sinh duoc phan 1ap tir r& (hoic cu) voi 82% (23 chung),
tiép theo la 14 véi gan 11% (3 chung) va than 7% (2 chung). Nguoc lai, ¢ Lai

Chau, chi ¢6 bdn ching dugc t|m thay ¢ ré (hoac cu) (14%) trong khi s6 liéu
& 14 va than 1an luot 14 mudi mot va mudi (44% va 40%). Véi vi nAm noi
sinh duoc phan 1ap tir cu ky hiéu (C), vi nim noi sinh duoc phan 1ap tir ré ky
hiéu (R). Bé thuan tién cho viéc nhan biét va quan ly, nhém quy udc chuyén
ky hiéu (C) thanh ky hiéu (R) va ky hiéu (R) thanh ky hiéu (.1R), vi du:
HGN3C — HGN3R; HGN3R — HGN3.1R

Hinh 3.2. Khir tring bé mat mau trudce khi phan 1ap

Hinh 3.3. Phan lap vi nim ngi sinh
3.3. X&y dung cay phat sinh loai vi sinh vat
Tir 53 chung VNNS phan 1ap duogc, quan sat nhan dang ching nim

qua mau sdc, hinh dang, kich thuéc, dang mat, dang mép khuén lac, mau sdc
hé soi, mau sic mat dudi, giot tiét, sic to khuéch tan ra moi truong Kkét hop
phan tich trinh t cic miu ndm d3 xac dinh duogc 53 chung VNNS thudc vé
27 chi. Tan sut xdm chiém ctia mdi loai ndm phan lap da duoc tinh toan,
cho thay Fusarium 1a chi phd bién nhat (11,11%), tiép theo 1a Trametes
(9,26%) va Penicillium (7,41%). Hai cay phat sinh loai mé td mdi quan hé
phan loai giira cac loai nam ndi sinh tai hai dia diém thu thap dugc xay dung
bang phin mém MEGA 7.
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O Ha Giang, cac loai nam ndi sinh duge xay dung thanh hai cum,
trong d6 cum 1 bao gém cac chi thugc nganh nam Ascomycota, va cum 2 bao
gdm cac chi thugc nganh nim Mucoromycota va Basidiomycota. Trong khi
d6, hau hét cac chi thugc nganh ndm Ascomycota nim trong cum 1 voi
Mucor, c4c chi thugc nganh nam Basidiomycota nam trong cum 2. Duy nhat
LCNI12.1L dugc xac dinh la Penicillium herquei 50SG10-mot loai nam
thudc nganh Ascomycota nam trong cum 3. Su khéc biét trong cAu trac cla
cdy phat sinh loai giita hai dia diém thu thap cho thdy cic mdi truong sdng
khac nhau c6 thé anh hudng dén su tién hoa di truyén va da dang ciia cac loai
VSV ndi sinh séng trong D. difformis.

3.4. Phan tich chi s6 da dang VSV

Su da dang vé céc loai VNNS trong cac mo thuc vat cta D. difformis
dugc phan tich cu thé hon thong qua bay chi sé da dang khac nhau. Cu thé,
chi s6 Shannon cho thdy tinh da dang cao nhat ¢ r& (H' = 2,673), tiép theo 1a
than (H' = 2,162) va la (H' = 2,054). Tuong tu nhu vay, tinh da dang loai cao
nhét ¢ ré (Dmg = 4,551; Dmn = 3,079) va than (Dmg = 4,024; Dmn = 3,175)
va thip nhat ¢ 14 (Dmg = 3,41; Dmn = 2,405). Tuy nhién, chi sé da dang
Simpson cho thiy quan thé ndm noi sinh c6 nhiéu nhat ¢ 14 (1-D = 0,911),
tiép theo 1a than (1-D = 0,897) va r& (1-D = 0,867) (Bang 3.4). Cudi cung,
chi s6 twong tu 13 cao nhit (S = 0,538) dbi véi so sanh 14 so v&i ré, diéu nay
cho thiy sb lugng cac loai nAm nodi sinh duoc phan bd ¢ 14 va r& cao hon so
v6i 14 va than (0,286) hodc than va ré (0,148) (Bang 3.5). Ngoai ra, chi sb
Sorensen 120,615 cho thiy mirc d6 tuong dong trung binh vé thanh phan loai
giita hai dia diém, Ha Giang va Lai Chau (Bang 3.6). Day 1a béo c4o dau tién
vé su da dang cuia nidm ndi sinh dugc phéan 14p tir D. Difformis, m¢ ra mét
hudng di tiém nang dé sang loc cac chung nim ndi sinh c6 kha ning san xuét
cac hop chét thi cp quan trong.

3.5. Sang loc cac chiing vi nim c6 kha ning sinh hoat chit
podophyllotoxin va din xuét

3.5.1. Ddanh gia khd nang gdy doc té bao cua cdc chiét xudt ndm ngi sinh
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Chiét xuat nam dugc dénh gia kha niang gy doc té bao, tir d6 tim ra
cac chung tiém ning dé nghién ctru sdu hon vé cac hop chét hoat tinh sinh
hoc c6 trong chiét xuit nim, cling nhu co ché hoat dong cua chung. Theo do,
gia tri ICso (ndng d6 e ché 50% sy phat trién) cang thap, chiét xuit nim
cang c6 ddc tinh cao, tirc 1 cdn ndng d6 thap hon dé tidu diét té bao ung thu.

Két qua hoat tinh gy doc té bao trong éng nghiém (in vitro) cia
chiét xuat ndm da duoc nghién ciru trén ba dong té bao ung thu (SK-LU1,
HL 60 va Hep2) so véi chiét xuat D. difformis va cac ddi chimg dwong nhur
podophyllotoxin va ellipticine. Két qua cho thiy hai muoi tam chiét xuét thé
hién hoat dong gay doc té bao trén té bao SK-LU-1 véi ICs tir 0,036 dén
80,23ug/ml (Bang 3.7). Céc chiét xuat nay da dugc nghién ctru thém vé hoat
dong chéng ung thu ddi voi HL-60 (Bénh bach cau cip tinh ¢ ngudi) va
HepG2 (ung thu biéu mé té bao gan ¢ ngudi). Chiing ti thu duoc sau chiét
xudt ndm thudc cac chi Penicillium (hai chung), Trametes, Purpureocillium,
Aspergillus, va Ganoderma cho thay hoat dong giy doc té bao rat manh ddi
v6i HL-60 va HepG2 véi ICso tir 0,073 dén 0,31 pg /ml va tir 1,60 dén 10,84
g /ml, twong ung (Bang 3.8) trong khi nhiing chiét xuat khac khong cho
thdy hoat tinh gy doc té bao (dit liéu khong dugc hién thi).

3.5.2. Phat hién va sang loc chiing HGN12.1R sinh podophyllotoxin va cac
ddn xudt bang phwong phdp TLC (sic ky ban méng) va HPLC (sdic ky long
hiéu sudt cao)

Trén co s& xac dinh duge 06 chiét xuat nAm 1a HGN13R, LCNST,
LCN3T, HGN12.1R, HGN12.2R va HGN13.1R duogc sang loc c6 hoat tinh
giy doc té bao rat manh trén ca 03 dong té bao ung thu, nhom nghién ciru
tiép tuc phan tich nhanh bang phwong phéap sic ky 16p mong. Két qua chi ra
ca 6 ching déu co sy hién dién cia PTOX (Hinh 3.5).

Phan tich HPLC dugc mo ta la cong cu chinh xac cao dé xac dinh
PTOX trong chiét xuat thyc vat va chiét xut ndm. Trong ca 2 lan phan tich
HPLC cho thiy 06 chiét xuit ndm déu co thoi gian luu (Rt) twong tu chat
chuan PTOX. Trong ¢6 HGN12.1R 1a mt trong nhing tmg vién tiém ning
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dé khai thac kha ning san xuat cac hop chét c6 ngudn gde tir vat chi do c6
hoat tinh gy doc té bao manh nhat trén ca ba dong té bao ung thu. Phuong
phap phan tich TLC va HPLC cho thiy HGN12.1R ¢6 phd UV tring khép
voi phé UV cua PTOX chuin, mic du chua rd rang, diéu nay co thé 1a do su
phirc tap cua cac dan suét khac ngoai PTOX, d6 s& la co hoi tim ra nhiéu hop
chat thir cAp quan trong mang lai tiém ning (mg dung cao. Bén canh do, trong
nghién ctru true day Penicillium di dugc chimg minh 1a ngudn dy trit PTOX
cling nhu mot sé lugng 16n cac hop chit chuyén hoa thi cap ¢6 ciu trac méi
va hoat tinh sinh hoc dugc phat hién tir cac ching thudc chi Penicillium.

& = ‘
-
HGNI3R LCNST LCN3T p  HGN HGN HGN
121R 12.2R 13.1R
Hinh 3.5. Phan tich TLC cua chiét xuat nam noi sinh
podophyllotoxin duoc sir dung lam chuan, dbi chimg dwong (P); moi

truong khong c6 nam dugce sir dung lam dbi chimg am (N)
3.5.3. Diic diém sinh hoc ciia chiing HGN12. 1R

Khuan lac mau xanh réu, tron, dudng kinh 6-8 mm. B& mit soi khuan
ti khi sinh min nhu bui phan, tam hoi 15i, vién lién trang duc, khong tiét sic
t6 hoa tan (a). Dac diém hinh thai vi nim (b) c6 soi phan nhéanh, cudng sinh
bao tir thé binh. B& mat cudng rap, ¢ nhiéu gai min, déu. Bao tir ldc non
hinh ciu, xé rach tao dang chudi bao tir dai khi gia. Nhan dang so b chiang
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vi nam HGN12.1R qua mau sic, hinh thai khuan lac cing dic diém vi hinh
thai theo cac khoa phan loai thugc chi nim Penicillium. Két hop phuong
phap sinh hoc phan tir di dwa dén két qua dinh danh HGN12.1R la
Penicillium herquei HGN12.1R.

Chung Penicillium herquei HGN12.1R sinh truéng thich hop nhat ¢
25 °C, pH 6-7. Khao sét hoat tinh khang khuan in vitro bang phuong phap
khuéch tan trén dia thach, két qua cho thay chang vi nam di khang tét cac
chang vi khuan Gram dwong Staphylococcus sp., Bacillus 7TM11, Bacillus
2TMB6, Enterobacter 14RM7-1, duong nhu khong c6 hoic rat it tac dung véi
Gram am Escherichia coli DH5. Phat hién nay phi hop véi mot sé nghién
ctru trude day khi ma nim ndi sinh loai Dysosma c6 ca dic tinh chéng ung
thu va khang khuan. Khao sat hoat tinh enzyme ngoai bao cua chung P.
herquei HGN12.1R cho thay kha nang phéan giai chitinase, cellulase. Vong
phan giai trung binh déi vai chitinase 1a 6,3 + 0,08 mm va ddi vai cellulase
12 8,5+ 0,05 mm
3.5.4. Két qud nghién civu diic diém hé gen Penicillium herquei HGN12.1R
ndi sinh Dysosma difformis va dw dodn con dwong chuyén hod

Trinh tu bo gen cua Penicillium herquei HGN12.1R d3 duoc lip rép,
chd thich va phan tich bang mét sé cong cu tin sinh hoc. Trinh ty hé gen caa
ching HGN12.1R dugc giai toan bd va doc trinh tu doan dai trén hé may
PacBio Sequel. Sau khi tap hop dir liéu giai trinh ty de novo, ching t6i da
xac dinh dugc toan bd bo gen caa Penicillium herquei HGN12.1R vaéi kich
thudc xap xi 34,96 bp véi 9 doan contig, trong d6 ¢6 7 doan 16n hon 1000
bp. Hé gen nay c6 day du cac gen can thiét cho qua trinh sinh tong hop protein
va 6 thé duoc sir dung cho cac nghién ciru tiép theo vé sinh hoc phan tir va

ung dung cong ngh¢ sinh hoc.
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Két qua chii giai hé gen nham Xxéac dinh vi tri va chirc ning cia cac
gen va cac yéu tb di truyén khac trong hé gen. Cung cap thong tin chi tiét vé
cac gen tham gia vao qua trinh sinh tong hop podophyllotoxin. Biéu d6 Venn
(Hinh 3.10) biéu dién su giao nhau giita cac tip hop gen duogc chi giai khi
chung t6i da st dung OmicsBox 1a mot phan mém tin sinh hoc toan dién véi
5 co so dir liéu RefSeq Nonredundant (Nr), Uniprot, Gene Onology, Pfam
va KEGG.

Hinh 3.10. Biéu d6 Venn chd giai gen chic ning

DPé xac dinh cic gen chinh lién quan dén con dudng tong hop
podophyllotoxin ¢ Penicillium herquei HGN12.1R, chung t6i da sang loc va
tim kiém cac gen tmg vién trong hé gen bing cach s dung tim kiém
BLASTP (v6i gidi han gia tri E 1a 1e-05) véi 10 gen trong thuc vat va 01 gen
tir nam (gen VdtD) st dung 1am gen tham chiéu. Lwa chon cac lan truy cap
BLAST c6 gia tri ngudng E <le-10 va két qua duoc xac minh bang co so dir
liéu Pfam, két qua phat hién 517 gen mé hoa 10 enzyme tuong ty nhu nhitng
loai tim théy o thyc vat tor hé gen HGNI2.1R, bao gf”)m 91 SDH, 79
CYP71BE54, 73 CYP82D61, 70 CYP719A23, 54 CYP71CUL, 48 VdtD, 22
OMT3, 19 OMT1, 4 2-ODD va 1 PLR. Trong s6 d6, VdtD mdt gen duy nhat
dugc tim thiy ¢ ndm, c6 chirc ning twong ty nhu gen dirigent (DIR) & thuc

vat.
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3.5.5. Xdc dinh diéu Kién thich hgp cho sin sinh podophyllotoxin va cdc
dén xudt tir Penicillium herquei HGN12.1R bdng céng nghé lén men

Pé xac dinh diéu Kién thich hop cho san sinh podophyllotoxin va cac
dan xuit, chung t6i da khao sat cac yéu t6 1én men va thu duoc cac két qua
nhu sau: Lya chon dugc moi truong PDA véi nguén duong dextrose dat ham
luong SKK 14,09 + 0,06 g/l cao nhét trong 06 moi truong khao sat, vai két
qua nay ching t6i da kiém chtng lai bang phén tich TLC va cho thdy mot
két qua twong tu khi phéat hién duoc da dang band khi nuéi cay Penicillium
herquei HGN12.1R trén PDA (Hinh 3.12).

Hinh 3.12. TLC xac dinh su c6 mat

ctia Chat/tién chat & cac méi trudng
khac nhau (duong sé 3: Czapek-

Dox, duong sé 4: PDA, duong s6 5:

Zhao, dudng s6 6: YMA, duong sd
7: PGA, duong sb 8: Sabouraud

9V broth, duong s6 9: Chat chuan
' — PTOX, duong sé 10: BC-)

Penicillium herquei HGN12.1R thich hgp ¢ dai pH khoang 5-7 va
& 25° trén moi trudng PDA. Nghién ctru thoi gian nhan gidng va ty 1¢ gidng

gbc cdy vao moi truong 1a nhimg yéu té quan trong anh huong dén tde do
sinh trudng cia gidng, toi mat d6 va kich thude cua nim. Khoang thoi gian
48-60 gio nAm phat trién rat nhanh, khoé, mat d6 nim cao va day la thoi diém
thich hop dé chuyén ndm sang méi truong 1én men tao diéu kién tiép tuc phat
trién cho sinh tong hop PTOX tt hon. Két hop ty 1& gidng cdy khoang 5%
cho kich thudc hat dong déu, khong két von, dong chay luu thong ting kha
ning hap thu dinh dudng va trao ddi oxy.

Khao sat toc d6 lic va thé tich dich nudi la cac diéu kién chinh cung
cép oxi hoa tan tdt hon vao méi truong va soi nam dugc dao tron do do6 c6
su tiép xuc déu nhau v6i moi truong tir trén xubéng dudi. Nghién ciru chi ra
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chung Penicillium herquei HGN12.1R thich nghi véi s6 vong lic 150
vong/phut va thé tich moi truong dat 20% thé tich binh.

Nguon cacbon thich hgp dong mét vai trd thiét yéu trong qua trinh
tang sinh khdi soi ndm. Cacbon 14 thanh phan quan trong tham gia vao céu
tric ctia c4&C monosaccharides, disacharides va polysacharides, ngudn cung
cip ning lwong chinh cho sinh truéng cua t& bao. Nghién ciru dbi véi
Penicillium herquei HGN12.1R cho thay dextrose 4 nguon dudng thich hop
nhét. Trong khi dé, nito cung cap nguyén liu cho té bao tong hop cac amino
acid, protein va chitin cla thanh té bao sgi ndm. Nam c6 thé str dung nhiéu
ngudn nito hitu co va nito v co khéc nhau. Trong nghién ciru nay
HGN12.1R thich hop voi ngudn nito hitu co va co thé thay thé cao ndm men
bang 1 trong 3 loai cao thit, cao thit bo va pepton déu cho két qua tét.

Mudi khoang dong vai tro duy tri do pH va &p suit tham thau thich
hop cho ting loai vi sinh vat, chiém khoang 2 — 5 % khdi lugng khd cua té
bao, kha ning hap thu chét khoang cia nAm phu thudc vao ching nam, giai
doan phat trién ciia nAm. Nam Penicillium herquei HGN12.1R thich nghi vai
ngudn khoang MgS0a. 7H,0 cho ham lugng sinh khéi cao hon K;HPO4 va
KCI.

Qua trinh 1én men ndm néi sinh da duoc sir dung trong qué trinh san
Xuét cac chat chuyén héa tu nhién, mang lai nhitng lgi thé rd rang nhu moéi
truong don gian, chi phi thap, tiét kiém thoi gian. Tuy nhién, nang sut thap.
Mot s6 chién luge dd duoc tién hanh dé cai thién ning suit cua cac chat
chuyén héa mong mudn bao gdm cac ky thuat bién doi gen, t6i wu hoa moi
truong nudi cdy va thém elicitor. Nghién ctru ciia chung toi di timg budc
hoan thién qua trinh 1én men ctia chung vi ndm ndi sinh Penicillium herquei
HGN12.1R, sir dung chiét xuat thyc vét va phenylalanine dé tang cuong kha
nang san sinh PTOX va cac dan suit.Két qua cho thiy, ca 2 chat déu c6 tac
dung tét 18n kha nang sinh truong trong 1én men cua ching ndm nghién cau
va phan tich TLC ciing cho két qua twong dong. Tuy nhién, chiét xuét thuc
vat khong phai luc nao ciing sin, hon nira loai thuc vat nay hién dang nam
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trong sach d6 dang can duoc bao ton. Vi vay viéc bd sung tién chat kich thich
tang trudng va sinh tong hop PTOX wu tién véi lua chon Phenylalanine.

Trén co so co day di cac yéu t 1én men thich hop, dong thai 1én
men cta ching Penicillium herquei HGN12.1R duoc tién hanh dé xac dinh
thoi diém thu hoi 1én men. Cac két qua kiém tra cho thdy ¢ khoang 168h,
ham lugng PTOX va cac din xuét cling nhu lwong sinh khéi tao ra 13 cao, 6n
dinh. T d6, nhém nghién ctu thu hoi 1én men, tach chiét, tinh sach va xéac
dinh cau triic cac hop chat tir Penicillium herquei HGN12.1R. Sau qua trinh
chiét phan 16p 1an luot véi cac dung méi hitu co n-hexane, ethyl acetate va
methylene chloride ching t6i thu dugc cac phan doan khac nhau. Cac phan
doan c6 band tuong tu nhau trén ban TLC dugc gdp chung chay HPLC
(Agilent 1260 Infinity IT) va thu dugc 02 hop chit VN12C - 03 (5 mg) va
VN-12C - 06 (6 mg)

Phan dich nuéc duoc tién hanh sic ky cot diaion HP-20 thu duoc 3
phan ki hiéu 1a W1, W2, W3. Tuy nhién, sir dung cac phuong phap sic ky
két hop nhu TLC, CC, HPLC d6i v&i cac phan doan dich nudc ciing nhu cac
phan doan khac khong thu dugc hop chét sach.

3.5.6. Xdc dinh ciu triic phin tir ciia 2 hop chit VN12C - 03 va VN-12C -
06

Hop chit VN-12C-03 thu dugc c6 dang bot mau tring. Qua phan
tich phd NMR *H, ph6 cong hudng tir *C NMR va pho 2 chiéu HSQC cho
thiy VN-12C-03 c6 khung lignan — mot dang phenolic kha phd bién & thuc
vat. Khi so sanh s6 liéu pho 'H va *C NMR ctia hop chat VN-12C-03 vai
hop chit lignan da biét 1a o-Peltatin cho két qua hoan toan tuong dong, goi
¥ s ddng nhét vé cAu trac cta ca 2 hop chat. So sanh véi tai liéu tham khao,
hop chat VN-12C-03 d duogc xéac dinh 1a a-Peltatin, voi cong thirc phan tir
C21H200s, khéi luong phan tir 400 g/mol va dugc xem 1a mot din xuét coa
podophyllotoxin.

Hop chit VN-12C-06 thu duoc ¢ dang bt mau trrfmg. Cac tin hiéu
phd NMR H, phé cong hudng tir *C NMR va pho HSQC cho goi y hop chit
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VN-12C-06 c6 dang khung lignan, tuong tu v6i hop chat VN-12C-03. Cac
két qua phan tich phd va so sanh vdi tai liéu tham khao, hop chat VN-12C-
06 da dugc xac dinh 1a B-Peltatin, vdi cong thitc phan tr CooH220s, khdi
luong phén tir 414 g/mol. B-Peltatin ciing dugc xem 1a mot dan xuét cta
podophyllotoxin

Hinh 3.29. Ciu trdc phan tir cua Hinh 3.30. Cau trdc héa hoc cua
hop chat VN12C.03 hop chat VN-12C-06

3.5.7. Pdnh gid hoat tinh sinh hoc ciia hai hop chit VN12C - 03 va VN-
12C - 06
Két qua danh gid hoat tinh chong oxy héa theo phwong phdp loai goc tw do
DPPH

Kha ning trung hoa gbc tu do DPPH ctia mau thtr thé hién qua viéc
1am giam mau DPPH, duoc xac dinh bang phép do d6 hip thu quang & budc
song 517 nm trén may doc ELISA. Nhin chung, d6i véi tat ca cac phan doan
(VN12C.03, VN12C.06) va Resveratrol, phan trim tic ché gdc tu do DPPH
tang 1én khi ndng do ting 1én. Diéu nay 1a phi hop voi co ché hoat dong cua
cac chat chong oxy hoa, khi nong do cao hon s& c6 nhiéu phan tir hon dé
trung hoa gbc tu do.
Két qua thir nghiém hoat tinh gdy déc té bao

Két qua gay doc voi dong té bao SK-LU-1: Ung thu phdi & ngudi
(human lung carcinoma). Phan trim trc ché té bao trung binh (TB) va sai s6
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twong ting ¢ cac néng d6 khac nhau (20; 4; 0,8; 0,16; 0,032 pg/ml) cho tung
mAu nghién ciru. Két qua cho thdy cac mau nghién ciru di thé hién hoat tinh
giy doc té bao SK-LU-1 véi gia tri ICs tir 0,04 -18,61 ug/mL. Chat doi
chimg dwong Ellipticine hoat dong on dinh trong thi nghiém. Nhin chung,
phan trim trc ché ¢6 xu hudng giam khi ndng d6 giam.
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KET LUAN VA KIEN NGHI
KET LUAN
1. Ba phéan 13p dugc 53 chung vi nam ndi sinh tir 2 miu vat lidu Dysosma
difformis dugc thu thap tir Ha Giang va Lai Chau. Trong d6 da tuyén chon
dugc 06 chiing c¢6 hoat dong gy doc té bao rat manh dbi voi 3 dong té bao
SK-LU-1 (Ung thu phdi ¢ ngudi), HL-60 (Bénh bach cau cip tinh & ngudi)
va HepG2 (Ung thu biéu mé té bao gan & nguoi). Két hop cac phuong phap
phan tich TLC, HPLC xéc dinh kha ning t6ng hop chat/din xuat PTOX da
Iira chon duoc ching HGN12.1R tiém ning cho cic nghién ciru tiép theo.
2. Pi giai trinh ty va ldp rap hé gen ching vi nim Penicillium herquei
HGNI12.1R bing cong nghé PacBio. Bo gen chung Penicillium herquei
HGNI12.1R c6 kich thuéc khoang 35,0 Mb tuong ung voi do hoan thién
98,3%. D chu giai hé gen va du doan cdc nhém gen lién quan dén con dudng
sinh tong hop podophyllotoxin va cac dan xuat.
3. Pa xé4c dinh diéu kién thich hop cho san sinh podophyllotoxin va cac dan
xudt ctia chung Penicillium herquei HGN12.1R bang cong nghé 1én men ¢
quy md phong thi nghiém.
4. Pa tach chiét, tinh sach va xac dinh duogc ciu tric cua 02 hop chét o-
peltatin va B-peltatin 1a din xuit ctia podophyllotoxin. Ca hai hgp chat déu
thé hién hoat tinh chdng oxy ho4 va hoat tinh gay doc té bao.
KIEN NGHI
- Tiép tuc nghién ciru ti vu diu kién 1én men va cac nghién ciru sau hon dé
tang hiéu suét sinh tong hop PTOX va cac din xuét cia chung Penicillium
herquei HGN12.1R.
- Panh gia chirc ning cac gen du doan con dudng sinh téng hgp PTOX va
cac dan xuét clia chung nim nghién ctru.
- Nghién ctru thtr nghiém in vivo hoat tinh cia VN12C.03 va VN12C.06.
- Panh gia hoat tinh gay doc té bao cia VN12C.06 trén nhiéu dong té bao
ung thu khac nhau dé xac dinh tinh chon loc va phé hoat tinh ctia n6
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NHUNG PONG GOP MOI CUA LUAN AN

Luan an 1 nghién ctru méi c6 hé thong vé phan 1ap, dinh danh va déanh
gi4 kha ning sinh hoat chét podophyllotoxin va cac dan xuét ciia cac ching
vi ndm ndi sinh phan lap tir cay dugc liéu Bat Giac Lién. Dé tai dong gop
mot phan quan trong trong viéc tao ra ngudn nguyén liéu thay thé ngudn
nguyén liéu ty nhién dang dan can kiét hién nay mang lai hi¢u qua kinh té
trong viéc san xuat podophyllotoxin cho nganh cong nghiép duoc, tap trung
vao cac diém chinh sau:
- Pa phan 1ap duoc 6 ching vi ndm ndi sinh tir cac mau cay Bét Giac Lién ¢
Viét Nam c6 kha ning giy doc t& bao ung thu manh. Pdng thoi di danh gia
duoc su da dang vé vi ndm noi sinh & cay Bat Giac Lién ban dia.
- Tuyén chon dugc ching vi nam noi sinh & cay Bat Giac Lién P. herquei
HGNI12.1R c¢6 kha ning tong hop PTOX va giai trinh ty hé gen bang cong
nghé PacBio, chu giai gen va dy doan con dudng sinh tong hop
podophyllotoxin va cac dan xuat.
- Téch chiét, tinh sach va xac dinh dugc cau trac cua 02 hop chét a-peltatin
va B-peltatin 1a din xuat ciia podophyllotoxin tir ching vi ndm noi sinh P.
herquei HGN12.1R va chirng minh dugc hoat tinh ctia chiing.
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