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Linh vye k¥ thuit dwoc dé cap

Giai phap hitu ich thudc linh vyc cong nghé sinh hoc lién quan dén céac chung vi
nim sbng ndi sinh trong cdy dugc liéu c6 kha ning sinh tong hop podophyllotoxin (PDT).
Cu thé, chung vi nim noi sinh Fusarium proliferatum H11thuan khiét v& madt sinh hoc dugc
phan 18p tir cay Bat Giac lién (Podophyllum tonkinense Gagnep) phan bd tai huyén Lam
Binh, Tuyén Quang, Viét Nam. Ching vi ndm c6 kha nang sinh tdng hop hoat chét
podophyllotoxin dugc sir dung 1am tién chét dé téng hop thudc chéng ung thu etoposit va
teniposit (Canel C et al., 2001; Stahelin et al., 1991) cung c4p ngudn nguyén liéu cho nganh
cong nghiép duoc.
Tinh trang k¥ thuit cia giai phap hiru ich

Trong nhitng nim gan day viéc tim kiém céc loai thuéc méi c6 doc tinh trén nhidu
dong ung thu khéc nhau, it tic dung phu dang 13 wu tién hang diu. Hién nay, céc nha khoa
hoc trén thé gii va Viét Nam dit nhidu quan tAm vao c4c hop chét thién nhién c6 hoat tinh
chdng ung thu. Tir cc bai thudc dan gian dén viéc sang loc cac hop chit c6 hoat tinh sinh
hoc, dén nay chung ta d& c6 nhiéu loai thubc ung thu dugc thuong mai hod ¢ ngudn gbc
thién nhién.

Podophyllotoxin 13 mdt chit hod hoc ndi tiéng trong sb hang trim chét tir thuc vat,
dugc phan 1ap chit yéu tir r& va than ca mot s6 loai thude chi Podophyllum (Dysosma).
Podophyllotoxin dugc sir dung lam tién chét dé tng hop san phém tr nhién chéng ung thu

etoposit va teniposit (Canel C et al., 2001; Stahelin et al., 1991).

Theo (Xiang et al., 2017) podophyllotoxin hién dugc thu nhan chu yéu tir mot sb
cdy thudc chi Podophylum (Podophylium hexandrum), cdy Téo ma (Podophyllum
peltatum) thanh phén chinh cia cy 1a podophylloxin hay mét s cdy thudc chi Juniperus
nhu Juniperus sabina, Juniperus thurifera, Juniperus chinensis...), va mot s loai thudc chi

Linum.



3401

V& hoat tinh sinh hoc, podphyllotoxin c6 kha ning gdy doc té bao va hoat dong nhu
mét chét trc ché 1ap rap cac vi dng. Chét ndy dugc chimg minh sir dung hi€u qua cho ung
thu phéi, u tinh hoan, u nguyén bao than kinh, u gan va cac khdi u khac (Cannel C et al.,
2000 va Liu et al., 2015). Ngoai ra, tir chét podophyllotoxin, cdc nha khoa hoc da cai tién
cAu truc, tao ra mdt loat cac chit c¢6 hoat tinh tét trén 14m sang nhu etoposit, teniposit.
Etoposit 12 m6t chit chéng ung thu hiéu qua va duge st dung trong 14m sang dé diéu trj
ung thu phdi té bao nhé, ung thu tinh hoan va ung thu biéu mé lymphé, thuong st dung
trong cac liéu phap két hop vé6i céc thubc chéng ung thu Kkhic. Bén canh do,
podophyllotoxin ciing cho thiy cac hoat dong chdng virut bang cach can thiép vao mot sb
qué trinh nhan ban virut quan trong. Bedows va Hatfield da chi Teniposit c¢6 dic tinh chéng
ung thu twong tur etoposit, c6 vai trd quan trong trong diéu tri bénh than kinh & tré em (Paul,
2002). Ngoai ra, mdt s6 dan chat podophyllotoxin tir dich chiét ciia mot sé loai Dysosma
cho théy trc ché sy sao chép ctia HIV do trc ché virut sao chép nguge (Botta et al., 2001).
Thudc podophyllotoxin hay con dugc goi 12 podofilox, 14 mét loai kem y t& dwoc sir dung
dé didu tri mun coc sinh duc. Podophyllotoxin va rutin khi thir nghiém trén dai thwe bao
M1 lam giam thiéu iNOS* va birc xa gy chét ngudi (LR) gdy ra phan tng viém trong chudt
(Vinod et al., 2019).

Podophyllotoxin 14 mét trong 7 hop chét d4 duoc phén 14p tir phin dudi mat dat (&
va than ré) ctia cAy Bat Gidc Lién thu tai Sa Pa (Lao Cai) va duoc x4c dinh 13 quercetin (1),
rutin (2), kaempferol (3), nicotiflorin (4), a-peltatin (5), deoxypodophyllotoxin (6), va
podophyllotoxin (7) (Nguyén Thi Dung va cs, 2018).

Bét Giéc lién 1a mét loai dugc lidu quy hiém & Viét Nam trong “sach d6”, dang cin
dugc bao tdn ciing nhu khai thic va phat trién nham thu nhin dugc hoat chét
podophyllotoxin va cac din xuit. Cay dic biét wa 4m, wa bong, thuong moc trén dat nhidu
mun, gén khe subi, duéi tan ring kin thuong xanh 4m, d3c biét 1a & rung nii da voi, & do
cao tir 800-1200m. Podophyllum tonkinense Gagnep - Bat Giac lién c6 diic diém nhan dang
14 ciy than thao séng nhiéu nim, cao 30-50cm. Thén ré thd, gdm nhiéu cuc tao thanh chudi,

moc ngang (Sach d6 Viét Nam, 2007).



3401

Bét Giéc lién phan bd chu yéu & cac tinh phia Bic nhu Lai Chéau, Lao Cai, Yén Bai,
Ha Giang, Lang Son va dugc st dung trong y hoc cb truyén véi cac cong dung chira rin
cin, sung téy, ap xe vu, nhot doc, dom ho, ung thu vi. Theo V6 Vian Chi, 2012, T dién
cy thubc Viét Nam, Quyén I, trang 132, “ré va than ré chita Berberin, thudng ding tri myn
nhot, 16 nglra, trang nhac, sung yét hau, don ngd, dao chém va rén doc cén”. Theo Sach do
viét nam, 2007, Phin II -Thuc Vat, trang 134, “Ngudn gen hiém (hoa moc duéi 14) & Viét
Nam. Than ré, 14 hodc ca ciy déu dugc diung lam thubc chita rén cn, ung nhot, giai dc,

tiéu phu, sat tring, v.v.. R€ va than re ciing c6 berberin.”

Viéc tdng hop podophyllotoxin tir thuc vat thong qua con dudng tdng hop hoa hoc
duoc coi 1a rat phtrc tap va khong hi€u qua bai vi sy ¢6 mat cia 4 trung tam bét ddi cung
v6i mdt C lacton va mirc dd oxy hoa cao. Thém vao d6, viée st dung cong nghé nudi ciy
sinh khéi té bao thuc vat, nudi c?iy co quan thyc vat & cac loai c6 kha ndng san sinh
podophyllotoxin khé kha thi do ham Iuwgng podophyllotoxin thu hdi it (Yang et al., 2003;
Li et al., 2007; Kour et al., 2008).

Gén day, nim ndi sinh dugc phan 1dp tir cac loai cay tréng da duoc chép nhan nhu
12 mot ngudn nguyén lidu quan trong clia nganh cong nghi€p dugc. Mot lugng 16n céc hop
chit ¢6 cAu triic méi va hoat tinh sinh hoc khéc nhau d3 dwgc chiét xuét tir cac nim ndi
sinh nay. Chiing ton tai rong rii bén trong cdc md khde manh cua thuc vat song va 1a thanh
phén quan trong cua hé sinh thdi vi sinh thyc vat. Trong sudt thoi gian dai tién hoa, mot sb
nim ndi sinh cung tdn tai va cc cdy chu cla chiing da thiét 1ap mot mbi quan hé dac biét
v6i nhau va c6 thé anh hudng dang ké dén sy hinh thanh céc sin phim trao dbi chét trong
thuc vat. Viée san xuét podophyllotoxin ciia cic ching nim ndi sinh hd trg cho 1y thuyét
rdng trong qué trinh két hop lau dai cia endophytes va thuc vat chi, endophytes thich nghi
v6i moi trudng bén trong cadc md thuc vit bing céch bién dbi gen, bao gdbm cé sy thu nhén
ADN cua thuc vat vao bd gen ciia chung (Germaine et al. 2004). Piéu nay c6 thé da din
dén kha ning cia mot s6 nim ndi sinh (endophytic) nhét dinh dé sinh téng hop mot s6 chit
ban du lién quan dén vét chii thuc vét (Stierle et al. 1993). C6 thé phan 18p hang trim loai

endophytic tir mdt cay duy nhét, va trong s6 d6, it nhat mot loai thudng cho thiy tinh dic
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hiéu cua vat chi (Tan va Zou, 2001). Do vdy, viéc phén 1ap cac ching ndm ndi sinh trong
thuc vét c6 kha ning san sinh hoat chit Podophyllotoxin c6 co sé khoa hoc va hién duoc
cac nha khoa hoc ngay cang quan tim nhim tao ngudn san xuat podophyllotoxin cho nganh
cong nghi¢p dugc.

N4m néi sinh dugc phan 14p tir cac loai ciy trong thudc chi Podophyllum (Dysosma)
hay Juniperus d3 dugc ching minh c6 kha ndng tao ra podophyllotoxin. Viéc nghién ctru
phan 14p thanh cong cac chiing ndm ndi sinh Fusarium oxysporum tit Juniperus recurve,
Penicillium  sp., Phialocephala fortinii, Trametes hirsuta, Alternaria neesex tu
Podophyllum hexandrum; Monilia sp., Penicillium implication t& Dysosma veitchii c6 kha
ning tao ra podophyllotoxin cho thiy co s khoa hoc va kha ning thay thé ngudn nguyén
liéu dang dan can kiét hién nay (Yang et al., 2003; Li et al., 2007; Kour et al., 2008). Nhém
tac gia Amardeep Kour va cdng su (2008) dd phan 1ap dugc 7 ching nim ndi sinh tir cdy
thubc Juniperus recva va c¢6 01 ching thudc loai Fusarium oxysporum san sinh
podophyllotoxin, viéc dinh lugng podophyllotoxin dugc thuc hién bdi HPLC, LC-MS va
LC-MS/MS cho thiy hoat chit nay do dwoc cao nhit sau 4 ngay dat 28pg/g trong lugng
kho té bao. Yang Xianzhi va cong su (2003) da 1én men 92 chiing ndm ndi sinh dugc phan
lap tir Sinopodophyllum hexandrum, Diphylleia sinensis va Dysosma veitchii, phan tich
bing TLC, HPLC va két qua cho thdy 6 chiing nim noi sinh c6 thé tao ra podophyllotoxin
chiém khoang 6,5% tong sd ching da dugc phan lap. Trong d6 7% nim ndi sinh dugc phan
1ap tir S. hexandrum, 3% tit D. sinensis va 10% tir D. veitchii. Eyberger va cdng su, thu
duoc thanh cong hai ching Phialocephala fortinii ndi sinh 14 PPES va PPE7 tir than ré ctia
Sinopodophyllum peltatum ma c6 thé tao ra PDT vé6i ning suét 0,5-189pg/L trong nudi cdy
1én men sau 4 tuan.

Nhu vay cay Bat Giac lién 1a mot loai dugc li€u quy hiém & Viét Nam trong “sach
d6”, dang can duoc bao ton ciing nhu khai théc va phat trién nhim thu nhan dugc hoat chit
podophyllotoxin va cac dan xuét. Cho dén nay c4c nghién ciru & Viét Nam vé ciy Bét Giac
Lién méi chi ding lai & nghién ctru dic diém sinh hoc hay nghién ctru thanh phén ho4 hoa

hoc, cac nghién ctu vé€ nam ndi sinh & cay Bat Giac Lién dén nay chua c6 cong b6 nao. Do
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vay, viéc nghién ctru phan lap cac chung nam noi sinh tir cdy Bat Giac Lién c6 kha nang
san sinh hoat chat Podophyllotoxin va cac din xuét cua no la rat quan trong can dugc quan
tam va la huéng di méi nhim huéng t6i mot ngudn nguyén ligu 16n ¢6 hi¢u qua kinh té cao
cho nghanh cong nghiép dugc.

Ban chét ky thuit ciia gidi phap

Giai phap hitu ich dé& xudt ching nidm noi sinh Fusarium proliferatum H11 dugc
phén 14p tir bén trong cdc mo la, than, ré, ¢t cua cdy duoc lidu Bat Gidc lién (Podophyllum
tonkinense Gagnep) phan bb tai huyén Lam Binh, Tuyén Quang, Viét Nam. Chung nay co
kha nang sinh téng hop podophyllotoxin nhim tao ngudn san xuét podophyllotoxin cho
nganh cong nghiép dugc. Cac chét nay duge st dung lam tién chéat dé tong hop san pham
tu nhién chéng ung thu etoposit va teniposit.

Chung nam thuan khiét vé mit sinh hoc, c6 kha nang sinh tobng hop hoat chat
podophyllotoxin va c6 kha néng tc ché t& bao ung thu vai gia tri 1Cso tur 0,041-
20,79ug/mL, trong d6 ching nay mang trinh tw ADN vung ITS1-18S-ITS2 ¢o kich thude
1a 537bp duge néu trong SEQ ID NO:1.

M ta viin tit cac hinh vé

Hinh 1 13 hinh anh thé hién hinh théi khuén lac cua chiing Fusarium proliferatum H11 trén
mdi trudng PDA (Potato Glucose Agar) sau 5 ngay nuoi cdy. Khuan lac trdng tinh, moc
can doi, 16ng dai 16p 16p toa déu sat mat thach.

Hinh 2 12 hinh anh thé hién hinh thai soi khuén ty cdu tric canh phan nhanh cta ching
Fusarium proliferatum H11 chup trén kinh hién vi quang hoc & vat kinh 40x.

Hinh 3 14 hinh 4nh s¢i ndm ching Fusarium proliferatum H11 bt ddu phinh to ¢ doan dau,
tao chudi va nhin rd vach ngan sau hon 10 ngay.

Hinh 4 12 hinh anh thé hién két qua dinh danh chiing H11 dwa vao ving gene ITS.

Hinh 5 14 hinh anh thé hién két qua sac ki 16p mong - TLC ctia can chiét sinh khdi H11 lén
men (1), cao chiét dich H11 1én men (2) cao chiét ré cay Bét Giac lién (3) va chét chi thi

podophyllotoxin.
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(HPLC) da dinh luong dugc trong mau cin chiét sinh khdi nAm 16n men (Hinh 6), cao chiét
dich 1&n men (Hinh 7) va cao chiét r& ciy B4t Gic lién (Hinh 8)
Hinh 6 1a d9 thi thé hién két quéa sic ki @ HPLC (UV 210 nm), phd UV, phd LC-MSD cua
can chiét sinh khéi Fusarium proliferatum H11 1én men trén hé théng séc ky 16ng hidu
ning cao ddu do PAD (PerkinElmer).
Hinh 7 1a 6 thi thé hién két qua séc ki 46 HPLC (UV 210 nm), phd UV, phd LC-MSD ciia
cao chiét dich 1én men Fusarium proliferatum H11 trén hé théng sic ky 16ng hiéu nang cao
déu do PAD (PerkinElmer).
Hinh 8 1 d6 thi thé hién két qua séc ki d6 HPLC (UV 210 nm), phd UV, phd LC-MSD cia
cao chiét ré cdy Bat Giéc lién trén hé thdng sic ky 16ng hiéu ning cao dau do PAD
(PerkinElmer).
Hinh 9 14 d5 thi thé hién két qua séc ki d6 HPLC (budc séng 210nm) clia chit chudn
podophyllotoxin.
Mo ti chi tiét giai phap hitu ich

Giai phép dé cap toi ching ndm Fusarium proliferatum H11 thuan khiét vé mit sinh
hoc, dugc phén 14p tr bén trong cac md 14, than, ré, ci cua cay duogc liéu Bat Giac lién
(Podophyllum tonkinense Gagnep) cua Viét Nam c6 kha ning sinh tong hop
podophyllotoxin.

Chiing nim trén dugc phéan 1ap theo phuong phéap cia Arnold va cong su (2000) co
cai tién. Cac budc tién hanh nhu mo ta sau day:
- X1 ly mAu truée khi phan 1ap: Mau cdy dugc rira sach bang nude cét, khir tring bang
etanol 70% trong 1-2 phut, tiép theo rira bang NaOCI 5% trong 5 phut. Sau ciing mau dugc
rira trong nu6e khir khodng vo tring.
- MAu sau khi xt Iy, cit mAu thanh timg phan nhé (0,2-1cm) & cac bd phan khac nhau tir
ré, cu, than, 14 va dugc dat 1én dia petri chita méi trudng thach nude (water agar 1,5%) co
b sung khéng sinh Cefotaxim 200mg/ml. Céc dia dugc nudi & nhiét do 25 + 2°C cho dén

khi bit ddu phat trién khudn ty nim. Ciy chuyén cac hé soi nAm sang moi truong thach
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khoai tdy (PDA) & ciing nhiét do, theo ddi va cdy chuyén dén khi thu duoc céc ching nim
thuan, giit & 4-10°C @& huu giit va bao quan chiing gidng.

Céc ching ndm thuin khiét v& mit sinh hoc dugc phan loai bing phuong phap
truyén théng nhu nhan dang ching nim qua mau sic, hinh dang, kich thuéc, dang mit,
dang mép khudn lac, mau sic hé soi, mau sic mat dudi, giot tiét, sic t6 khuéch tan ra moi
trudong, vach ngén soi nim, bao tir va cuéng bao tu, v.v., theo cac khoa phan loai Nguyén
Lan Diing (1982), Maren A Klich (2002) dé so bd nhan dang, phan loai cac ching nim dén
chi. Sau d6, tach chiét hé gen cua céc ching ndm thu dugc bang kit tich chiét ADN genom
G-spinTM Total ADN Extraction kit (INtRON, Korea) theo phuong phép sinh hoc phan
tir theo Chomezynski & Sacchi (1987) va khuéch dai doan gen ITS1-18S-ITS2 bing cip
mdi dic hiéu ITS1 (5-TCCGTAGGTGAACCTGCGG-3°) va ITS4 (5-
TCCTCCGCTTATTGATATGC-3"). Tiép theo, doan gen ITS1-18S -ITS2 thu dugc dugc
xac dinh trinh ty nucleotit bing may giai trinh tr AEI PRISM @ 3700 Genetic Analyzer.
Trinh tu nucleotit dugc phan tich bang phin mém PCGENE va trinh ty viing dugc so sanh
v6i co s6 dit lidu trén Ngan hang gen (Genebank-NCBI) bang cong cu BLAST SEARCH.

Céc ching ndm thuén khiét v& mit sinh hoc sau khi dinh danh dugc 18n men va xac
4dinh kha nang sinh tdng hop hoat chat PDT. Ching nim thir nghiém dugc nudi ciy trong
1 lit moi truong PDA (Potato Glucose Agar): 2% D-glucoza (Dtc); 1,8%(w/v) agar (Viét
Nam); 20% (w/v) khoai tay; do pH 7 & nhiét d6 25°C, tc d6 lac 150 vong/phut trong 5
ngay, tién hanh loc thu sinh khdi ndm tuoi va dich 1én men. Sinh khdi dugc tach chiét bang
dung mdi hitu co metanol, thu dugc dich chiét nim, chinh 14 dich chiét alkaloid toan phn,
dich dem c6 quay thu cédn chiét. Dich 1én men ¢6 quay thu cao chiét. Can chiét nim va cao
chiét dich 1én men dugc dua di x4c dinh kha ning sinh tong hop PDT bang phwong phép
sic ky 1éng (TLC) va séc ky 1ong hiéu niang cao (HPLC) trén hé théng Sic ky l1éng hiéu
ning cao diu do PAD (PerkinElmer).

Bén canh d6, bang phuong phéap x4c dinh tinh doc té bao (cytotoxic assay) dbi véi
té bao nudi cdy dang don 16p duge thuc hién theo phuwong phap ctia Skekan et al. (1990).

Sir dung cac dong té bao ung thu & ngudi, & chudt va té bao lanh do GS. TS. J. M. Pezzuto,
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Truong Dai hoc Long-Island, US va GS. Jeanette Maier, trudng Pai hoc Milan, Italia cung
cép. Theo tiéu chuén cta Vién ung thu qubc gia Hoa Ky (NCI), can chiét dugc coi c6 hoat
tinh tt v6i ICs0 < 20 pg/ml, trong khi chét tinh khiét duge coi c6 hoat tinh tdt khi ICso <
5 uM [Hughes JP, (2011)].

Thuc hién viéc phan 13p va xéc dinh cc dic tinh sinh trudng va phat trién néu trén,
giai phap hitu ich d thu dugc ching thudc chi Fusarium thudn khiét v& mat sinh hoc.
Chiing nay c6 trinh ty doan gen ITS1-18S-ITS2 c6 kich thude 537bp nhu néu trong SEQ
ID NO:1 va ¢6 do twong ddng 99,44% so véi trinh tu doan twong Ung cua gen chung
Fusarium proliferatum isolate GA8 ¢6 ma s6 MF687301.1 trén ngin hang gen va dugc
dinh danh 1a chiing Fusarium proliferatum H11.

Chung Fusarium proliferatum H11 hién dugc luu gift trong bd suu tap gibng cua
Phong Cong nghé té bao thuc vat, Vién Cong nghé sinh hoc — Vién Han 14m Khoa hoc va
Cong ngh¢ Viét Nam.

Vi du thye hién giai phap hiru ich
Vi du 1: Phan 14p va xac dinh hoat tinh cua ching Fusarium proliferatum H11

Chung H11 phén 1ap dugc c6 thoi gian sinh trudng tir 3-5 ngay nudi cdy & 25°C.
Nubi cdy ching thuin khiét trén méi truong thach nghiéng dén khi khudn ty ném phat trién
phu kin mit thach (5 ngay), sau d6 bo sung glycerol 15% vo tring, giit ¢ 4-10°C @& Iuu gt
Va bao quan chung gidng. Bao tit cua ching dugc gift trong cat vo trung.

Sir dung phuong phép phan loai truyén théng vi ndm dya trén dgc diém hinh thai
ctia ching nhu hé sgi, vach ngén sgi ném, bao tir va cudng bao tir theo cac khoa phén loai
ctia Nguyén Lan Diing (1982), Maren A Klich (2002) dé so bd nhan dang, phan loai ching
H11 dén chi. Ching H11 dwoc nudi cdy phat trién trén moi truong PDA & 25°C trong 5
ngay, quan sat dac diém hinh thai cho thdy khun lac tréng tinh, moc cin d6i, 1ong dai 16p
16p toa déu sat mat thach (Hinh 1). Chuén bi lam kinh, lamen va cac dia peptri da dugc khir
tring. Ding que cy 14y mot miéng thach c6 soi nim phat trién kich thudc khoang 0,5 x
0,5 cm dit 1én lam kinh roi léy lamen day 1én bé miit miéng thach, nu6i trong dia peptri &

25°C trong khoang thdi gian 3-5 ngay cho dén khi soi ndm moc lan déu bé mit lamen. Dt
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Jam kinh va lamen 1én soi duéi kinh hién vi quang hoc, vat kinh 40x quan sat dac diém hé
soi, bao tir, cudng bao tir, vach ngin cua chiung nAm. Hinh théi cta soi khudn ty clia chiing
Hl 1 moc 16p 16p day dic, ciu triic canh phan nhanh (Hinh 2), sy hinh thanh bao tir tvong
d6i hiém gip. Sau hon 10 ngdy, s¢i nim bt diu phinh to & doan dau, tao chudi va nhin rd
vach ngan (Hinh 3). Nhén dang so bd ching vi nim qua mau sic, hinh thai khudn lac cing
dac diém vi hinh thai theo cac khéa phan loai. Két qua nhan dang dugc ching H11 thudc
chi ndm Fusarium.

ADN cua ching H11 dugc tach chiét bang kit tach chiét ADN (G-spinTMTotal
ADN Extraction Kit). Ving gen ITS1-18S-ITS2 ctia ching H11 duge khuéch dai bang
phuong phap PCR st dung cdp mdi ITS1 (5’- CCGTAGGTGAACCTGCGG - 3”) vaITS4
(5’- CCTCCGCTTATTGATATGC - 3°). Cép mdi ITS1 va ITS4 khuéch dai doan gen
ITS1-18S-ITS2 cua cac ching nim c6 kich thude tinh todn theo ly thuyét 500 - 600bp.

Phén trng PCR dugc thyc hién theo phuong phap chuén dugc md ta bdi White va
cdng su (1990). Thé tich phan tmg PCR (50pl) bao gdm 300 ng ADN hé gen, 25 pl hén
hop chudn, 1,5 umol/l mbi mdi va nude khir ion. Chu trinh nhiét bao gdm: 94°C trong 1
phut; tiép theo 1a 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 phit; giit & 15°C cho dén khi 14y mAu . Sau khuéch dai, san
phim PCR dugc phan tich bing dién di gel agaroza 1%. Tinh sach doan gen nay bang kit
tinh sach ADN (GeneJET PCR Purification Kit #K0701, Thermo Scientific).

Trinh tu doan gen ITS1-18S-ITS2 cua chung H11 dugc xac dinh trén may giai trinh
tu tw dong AEI PRISM@ 3700 Genetic Analyzer (ThermoFisher Scientific, My). Xt ly dix
liéu trinh ty doan ADN bang phén mém Bioedit, Blast va so sanh, dbi chiéu dit lieu nguc“m
gen trén ngan hang gen NCBI (Hinh 4). Trinh ty doan gen ITS1-18S-ITS2 cua ching H11
dugc thé hién 6 MZ947759.

Két qua da xé4c dinh dugc trinh tu doan gen ITS1-18S-ITS2 tach tir chung HI1 c6
kich thugc 537bp. Chung H11 c6 d§ tuong ddng 99,44% so voi trinh tu doan twong ng
clia gen chung Fusarium proliferatum isolate GA8 c6 ma s6 MF687301.1 trén ngan hang

gen va dugc dinh danh 13 ching Fusarium proliferatum H11.
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Chung Fusarium proliferatum H11 dugc nudi lic trong 1 1it mdi trudng PDA & 150
vong/phit, 25°C trong 5 ngay. Thu sinh khéi ndm tuoi va dich 1én men bang cach loc. Sinh
khdi ndm tuoi dugc siy khod & nhiét d6 45-60°C, ngdm sinh khdi kho trong dung méi hiru
co metanol 100ml trong 24 gid, siéu am 1 gid va lap lai 3 14n, chiét thu dwoc dich chiét
sinh khéi ndm, dich dem cb quay thu cin chiét. Dich 1én men sau loc ¢d quay thu cao chiét.
Cin chiét tir sinh khéi ndm 16n men va cao chiét tir dich 1én men dugc dem di x4c dinh hoat
chit podophyllotoxin bang phurong phép sic ky long (TLC) va sic ky 16ng hiéu ning cao
(HPLC) trén h¢ thong Sic ky 1ong hiéu nang cao diu do PAD (PerkinElmer).

Két qua cho thiy bang phwong phép sic ky 16ng (TLC) trong miu cin chiét sinh
khéi ndm (1), cao chiét dich 1én men (2) va cao chiét r& cdy Bét Giac lién (3) déu phat hién
¢6 mit hop chit podophyllotoxin (Hinh 5).

Phuong phép sic ky léng hiéu ning cao (HPLC) da xac dinh dwgc pic
podophyllotoxin trong miu cin chiét sinh khéi ndm (Hinh 6), cao chiét dich 1én men (Hinh
7) va cao chiét ré cay Bat Giac lién (Hinh 8).

Bing phuong phap xac dinh tinh doc té bao (cytotoxic assay) dbi véi té bao nudi
cdy dang don 16p dugc thuc hién theo phwong phéap ctia Skekan et al. (1990). Két qua phan
tich cho thiy cac miu déu thé hién hoat tinh e ché sy phat trién cia cac dong té bao ung
thu véi gia tri ICso tir 0,041-20,79 pg/mL (Bang 1).

Béng 1. Phén tram tc ché té bao ung thu gan & ngudi HepG2 va té bao ung thu
gan & ngudi LU-1 ciia cao chiét ré cay Bat Giac lién, cao chiét sinh khéi 1én men H11,

cao chiét dich 1én men H11.

Nbng do % tc ché
(g/mL) I a0 chidt ré cdy Bat | Cao chiétsinhkhdi | Cao chiét dich 1én men
Giéc lién 1én men H11 H11
LU-1 HepG2 LU-1 HepG2 LU-1 HepG2
100 | 5548 | 62,03 | 6242 | 6223 64,23 60,34
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20 52,81 57,80 61,01 57,42 64,37 58,30
4 51,65 56,78 60,64 55,98 61,23 55,38
0,8 48,72 51,11 59,17 52,89 60,04 54,75
0,16 32,08 40,68 57,95 50,82 56,69 52,71
0,032 13,03 16,39 31,45 29,34 48,68 44,19
IC50 | 1.46+0.22 | 0.70+0.09 | 0.11£0.02 | 0.20+0.03 | 0.041+0.006 | 0.071+0.011

Bang 2. Phan trim wc ché té bao ung thu gan & ngudi HepG2 va té bao ung thu gan &

ngudi LU-1 ciia chét di chimg duong Ellipticin.

Nongdd Ellipticin
(ng/mL) LU-1 HepG2
10 93,26 93,27
2 82,26 87,16
0,4 52,41 50,75
0,08 26,32 23,31
IC50 0,35+0,03 0,37+0,04

Giai phap dugc dua ra dua trén két qua phan 1ap, dic diém sinh hoc da xac dinh

dugc ching vi nAm ndi sinh H11 thuén khiét vé mit sinh hoc. P4y 1a ching tw nhién dugc

phan 14p tir cay dugc li¢u Bat Giac li€n phéin bé tai Viét Nam, c6 kha ning tong hop hoat

chit podophyllotoxin nhdm tao ngudn san xudt podophyllotoxin cho nganh cong nghiép

dugc st dung 1am tién chit dé téng hop san phdm tu nhién chéng ung thu etoposit va

teniposit. Giai phap dua ra cling la mot trong cac nghién ctu dau tién & Viét Nam va la

chiing thudc loai méi chua cdng bo trén the gidi.

Hi¢u qua dat dwec cia gidi phap hiru ich
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Chung vi ndm Fusarium proliferatum H11 dugc phén 1ap tir cay dugc liéu Bat Giac
lién (Podophyllum tonkinense Gagnep) phéin bd tai huyén Lam Binh Tuyén Quang, Viét
Nam, c6 kha ning sinh tdng hop podophyllotoxin nhim tao ngudn san xuét
podophyllotoxin cho nganh cong nghiép duge & quy md 16n, gop phén giam gi4 thanh san
phdm va bao tdn ngudn nguyén liéu ty nhién quy hiém dang dan can kiét. Cac chét nay
dugc st dung lam tién chét dé téng hop san phim tu nhién chbéng ung thu etoposit va
teniposit.

Tinh dén nay, chua c6 mot cong bd nao vé& vi ndm noi sinh cay Bat Giéc lién & Viét
Nam. Giai phap hitu ich dua ra 12 mot trong nhiing chung d4u tién dugc nhém nghién ctru
phﬁn 14p tir bén trong cac md 14, than, 1é, ct cdy B4t Giac lién phan bd tai huyén Lam Binh,
Tuyén Quang, Viét Nam va c6 kha nidng sinh tdng hop hoat chit podophyllotoxin. Chung

nay thudc loai méi chua dugce cong bo trén the gidi.
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YEU CAU BAO HQ
1. Chung vi nAm Fusarium proliferatum H11 thudn khiét v& mit sinh hoc dwgc phén 1ap
ﬁ‘r cy dugc liéu Bat Giac lién (Podophyllum tonkinense Gagnep) phin bb tai huyén Lam
Binh, Tuyén Quang, Viét Nam, c6 kha ndng sinh tdng hop podophyllotoxin va c6 kha ning
trc ché té bao ung thu véi gia tri ICso tir 0,041-20,79ug/mL, trong d6 chung ndy mang trinh
tw ADN vung ITS1-18S-ITS2 c6 kich thude 1a 537bp duoc néu trong SEQ ID NO:1.
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DANH MUC TRINH TU

<110> Vién Cong nghé sinh hoc — Vién Ham 14m Khoa hoc va Cong ngh€ Viét Nam
<120> CHUNG VI NAM FUSARIUM PROLIFERATUM H11 THUAN KHIET VE MAT
SINH HOC CO KHA NANG SINH TONG HGP HOAT CHAT PODOPHYLLOTOXIN

<160>1

<210> SEQ ID NO:1

<211> 537

<212> ADN

<213> Fusarium proliferatum H11

<400>

1 aaaaacgtaa caaggtctcce gttggtgaac cageggaggg atcattaccg agtttacaac

61 tcccaaaccc ctgtgaacat accaattgtt gecteggegg atcageccge teccggtaaa
121 acgggacggce ccgecagagg accectaaac tetgtttcta tatgtaactt ctgagtaaaa
181 ccataaataa atcaaaactt tcaacaacgg atctcttggt tctggcatcg atgaagaacg
241 cagcaaaatg cgataagtaa tgtgaattgc agaattcagt gaatcatcga atctttgaac
301 gcacattgeg ccegecagta ttetggeggg catgeetgtt cgagegtcat ticaaccete
361 aagccecegg gtttggtgtt ggggategge gageectegt ggeaageegg ccecgaaate
421 tagtggcggt ctegetgeag cttccattge gtagtagtaa aaccctegea actggtacge

481 ggegeggeca ageegttaaa cceccaactt ctgaatgtga cetegatcag gtagate
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