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Linh vye ky thuit dugc dé cap

Giai phap hitu ich thudc linh viec cong nghé vi smh vat hoc va.cong nghé sinh
hoc lién quan vdén cac chﬁilg vi nim sbng nbi sinh trong cdy dugc liéu c6 kha nang
sinh tdng hop huperzin A. Cu thé 13 d& cip dén ching vi nidm ndi sinh Xylaria sp.
Tsp20 thuan khiét vé mit sinh hoc, dugc phén 13p tir than cly Thach ting ring cua
(Huperzia serrata) phan bd tai Sa Pa, Lao Cai, Viét Nam c6 kha ning sinh tdng hop
hoat chit huperzin A, chat nay c6 tic dung trong viéc diéu tri bénh r6i loan tri nhé, dic
biét 12 bénh Alzheimer.

Tinh trang ky thuét cia giai phap hitu ich

Thach tung ring cua (Huperzia serrata) 1a loai ciy rit hiém, thudc danh sach
"do" trong Chuong trinh Nghiéh ctru bao tdn va phat trién ngudn gen quy hiém vé cly
thudec. N6 dugc xem nhu mot loai than dugc & cac nudc phuong Tay va duoc tng
dung trong nhiéu loai thuc pham chirc ning ban rong rii trén thi trudng. Loai cdy duoc
liéu nay dugce biét nhiéu & Trung Quéc dudi tén 1a Qian Ceng Ta, trong cac bai thube
chita cdc bénh bdm mau, réch co, sbt va tim thin phan liét. O Viét Nam hién nay chi
m&i phét hién dugc Thach ting ring cua & Sapa (Lao Cai) va Da Lat (Lam Ddng).
Chitng chi moc & ndi cao trén 1000m va thuwong moc dudi tin rimg quanh nim Am uét,
nhidu min, than cao 10-40cm, than don hay ludng phén tir 1 dén 2 14n, hinh tru. L4 co
hinh bAu duc, du 14 nhon, chiéu dai khoang 1,5cm, rong 0,3cm, phién 1a khé mong,
ndi 15 gin & gifta, mép 14 c6 hinh ring cwa, & nach 14 c6 thii bao tir mau vang tuoi, hinh
than.

Hién nay, bénh Alzheimer 13 mt bénh thin kinh thoai héa tac dong dén tri nhd,
suy nghi va hanh vi ciia con ngudi. Alzheimer 4nh huéng dén hon 20 tri€u ngudi trén
toan thé gi6i bao gdm ca 4,5 triéu ngudi My va dugc coi 12 nguyén nhan 16n thir ba
gdy tir vong & cac nude phat trién sau bénh tim mach va ung thu (Wimo va cong su,
2007). Hién tai khong c6 phuong thirc chita tri cho Alzheimer. Thach ting 1'éng'c1ra da
duoc st dung trong nhiéu loai thuc phim chirc ning c6 tic dung hd tro diéu tri va ngin
ngira bénh Alzheimer phat trién, gitip ngudi gia duy tri dugc tri nhd hién tai, c6 mot
cude sbng vui vé cing gia dinh. Ty 1¢ ngudi gid ciia céc nudc phét trién trén thé gioi
chiém ty 18 dang ké, ty 1& ngudi méc Alzheimer ngdy cang ting vi vin & dugc dit ra
12 phai ¢6 nhitng bién phap gitp d& ho c¢6 cude séng hai hoa. Nam 2007, nude Phap
coi ddy 1a m{t trong nhiing chién lugc ctia nganh y té qudc gia. 0 Viét Nam hién nay,
ty 1€ ngudi 1on tudi ngay cang gia ting va cic bénh rdi loan vé tri nhé ciing phéat trién,
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dan dén nhu cu vé chira bénh ciing ting 1én. Trong khi bénh Alzheimer ciing véi cic
bénh mat trf nhé van chua c6 mét phuong phép nao c6 thé diéu tri, cac chuyén giay té
cling chi c6 thé dua ra nhig bién phap dé ngin chin tinh trang bénh phat trién nhanh
homn.

Hoat chét chinh ciia Thach ting ring cua 13 mdt loai alkaloid c6 tén 13 huperzin
A. Hoat chét ndy dugc cac nha khoa hoc Trung Qudc chiét xuit 1an d4u tién vio nim
1948 vi cac thi nghiém 14m sang ciing nhr cic tmg dung diéu tri déu d4 duoc tién
hanh & qubc gia ndy. Sau khi c4c cong trinh nghién ctru cia cic nha khoa hoc Trung
Quédc duge chinh thirc cong b6, cac nha nghién ciru khoa hoc tai cdc nudc phuong Tay
33 két ludn ring cac chét ndy c6 tac dung trong viéc chita tri céc bénh vé suy giém tri
nhé, trong d6 c6 bénh Alzheimer cua nguoi gid. Alkaloid huperzin A ¢6 khi niing tac
dong truc tiép 1én ndo bd véi lidu lugng thép, chi tinh bing microgram nhd kha ning
xuyén qua hang rdo mach mau n#o. Sau khi xdm nhip vao néo, huperzin A e ché viée
san sinh ra axetylcholinesterase - enzym tao ra sy suy thoai cua axetylcholin. Khi
enzym nay bi thiéu hut, hodic chi ¢6 v6i ham hrong rat thﬁp thi ham lwong axetylcholin
ﬁ'ong ndo ting 1én, giap cho tri nhé va céc chire ndng nhan thirc dwoc céi thién.

Hién nay, Thach tung réilg cua xép vao nhém ciy dang bi de doa tuyét ching
do gia tri str dl_ing ctia nd. Bén canh d6, loai Thach tung ring cua c6 d§ phan bd rht
hep, trén d cao trén 1000m, ciy sinh san chi yéu bing bao tir, khéi lrgng cay xanh
rit thp, thoi gian sinh truong dai, rit khé khan khi dua ra sin xuét 16n, chinh vi vay
c4c nha khoa hoc d3 nghién cfru nhim tim kiém kha ning cung cip nguyén liu bing
phuong phap nudi cdy in vitro, tuy nhién hiéu qua dem lai van khong duge cao do dicu
kién nudi cly khit khe, thoi gian nudi cdy dai va khéi lugng cdy thu duoc it. Chinh
viy, viéc nghién ctru phén 14p cac ching nim ndi sinh trong ciy Huperzia serrata va
mot s& cdy Ho Thach sam c6 kha néng sén sinh hoat chét huperzin A d3 dugc cac nha
khoa hoc quan tim nhim thay thé, ting cudng luong huperzin A cho nganh cong
nghiép duoc. Pd co nhiéu két qua nghién ciru kha quan dugc cong bb, dic bict1a &
Trung Qubc — noi cé cay Huperzia serrata phan b6 nhidu. Hop chit huperzin A dugc
tim thdy sinh tong hop béi cac loai nam ndi sinh trong cdy Huperzia serrata bao gdm
caic chi chu yéu nhu  Aspergillus, Trichoderma, Coniochaetd, Rhizoctonia,
Alternaria, Plectosphaerella, Podospora, Penicillium, Cyphellophora, Colletotrichum,
Acremonium, Blastomyces va Botrytis. Vi phuong phap phén loai bang diic diém hinh
thai vA bing phan tich trinh ty ITS — rADN, Shi va cong su (2005) da phén 14p dwoc 4
ching: Cephalosporium sp., Plasmoparad sp., Saccharomyces sp. va Penicillium
reticulisporum ndi sinh trong cdy Huperzia serrata trng tai tinh An Huy; Huang vi
cOng sy (2009) da phén 14p duoc 4 ching trong cdy Huperzia serrata trOng tai tinh Hb
Nam (Cladosporium sp., Penicillium sp., Fusarium sp., va Coniothyrium sp.); Chen
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va cong su (2011a,b) — sau khi khir trung mAu r&, than, 14 cdy Huperzia serrata bing
etanol va natri hypoclorit, cac mAu ciy dugc dit nudi trén mdi truémg'PDA co b% sung
streptomycin sunfat - 4 phan 13p duoc 52 ching nim ndi sinh trong ciy Huperzia
serrata trdng & tinh Hai Nam va 53 ching trong cay trdng & tinh Quang Tay, cic
chung nay thudc 26 chi (Colletotrichum, Trichoderma, Fusarium, Coniochaeta,
Rhizoctonia, Alternaria, Aspergillus, Plectosphaerella, Podospora, Cyphellophora,
v.v.). Trong d6, bing k§ thust phan tich sic ky mang 16ng (TLC) va sic ky mang long
hiéu ning cao (HPLC), Li va cong su (2007) di phén 14p dugc chung Acremoniun sp.
2F09P03B séan sinh huperzin A véi ham luong 8,32pg/L; Wang va cong sy (2011) da
phéan 1ap dugc 127 ching nim, trong d6 bang nhén dang hinh thai va phén tich trinh ty
ITS d3 dinh dang dugc 69 ching thudc 19 chi nim Aspergillus, Podospora,
Penicillium, Colletotrichum, Acremonium, Blas'tomyces, Botrytis, v.v. va bang ki thuat
phan tich sic ky mang long (TLC), sic ky mang léng hiéu niang cao (HPLC) di xéc
dinh duoc 39 ching c6 kha ning san sinh huperziﬁ A va chung Shiraia sp. Slf14 cho
san lugng huperzin A cao nhét 13 327,8pg/L. Trinh ty hé gen cua ching Shiraia sp.
SIf14 d3 dugc Zhang va cong su cong bb vao nim 2014. Ciing bing k¥ thuat TLC va
HPLC, Yang va cOng su (2011) ciing di phén ldp va xic dinh duoc ching
Colletotrichum. gloeosporoides ES026 c6 kha ning san sinh 30pg huperzin A/g CDW;
Hu Weixin va cong su dd phin 1ap va nghién clu ning cao san hi(,mg cta ching C.
gloeosporioides YLI-13 ¢6 kha ning san sinh huperzin A 1én t6i 199,6mg/L 1ét ¢
trién vong cho san xuit huperzin A quy mé 16n. Céac chﬁng nay déu di duoc ding ky
ban quyen tai Trung Qubc, dd tim dugc cic diéu kién 1én men thich hop va 14 ching
gidng gde lam nguyén liéu cho san xuét huperzin A quy md cong nghiép. Gan day
(2015), Su va Yang di phén 14p dugc ching Paecilomyces tenuis YS-13 c6 kha ning
sén sinh dugc 21pg huperzin A/L. '

O Viét Nam, gin déy, B6 Khoa hoc va Cong nghé giao cho Vién Cong nghé
sinh hoc chii tri d& tai cdp Nha nuéc “Khai thac va phat trién ngudn gen loai Thach
ting ring cua (Huperzia serrata Thunb. Trev.) tai Sapa va Pa Lat" (2014-2017) nham
béo ton, khai thac phat trién Ex situ cdy Huperzia serrata trong cic vung cd diéu kién
sinh thai thuén loi dé budc dﬁu' hudng téi c¢6 thé 1am nguyén liéu cho sin xuét huperzin
A hd tro chita tri bénh suy gidm tri nhé. Hién tai, dé tai d3 thyc hién dugc 02 khu vuon
trdng bao ton Huperzia serrata tai Langbiang (D2 Lat), Vuon Qudc gia Hoang Lién
(Sa Pa) va dang thyc hi€n béo tdn in vitro trong phong thi nghiém. Trudc ddy di co
nhidu @ tai nghién ciru vé vi nAm ndi sinh trong thuc vat; tuy nhién, cc nghlen ctru vé
nim ndi sinh & cdy Thach ting ring cua Viét Nam den nay 13 chua c6 cong bb. |
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Ban chét k§ thuét ciia gidi phdp hitu ich

Giai phéi) hitu ich d& xuét ching vi nim Xylaria sp. Tsp20 thuan khiét vé mit
sinh hoc dugc phan lﬁp tir than cdy Thach ting ring cua phan bd tai Sa Pa, Lao Cai,
Viét Nam c6 kha ning sinh tong hop hoat chét huperzin A, chét ny c6 tac dung trong
viéc didu tri 1i loan tri nhé, dic biét 12 bénh Alzheimer.

Chung vi nAm Xylaria sp. Tsp20 thuén khiét v& mit sinh hoc theo giai phép hitu
ich mang trinh ty ADN wving ITS1-5,8S-ITS2 c6 d6 dai 560bp va cé kha ning sinh
tdng hop hoat chat huperzin A véi ham luong dat 0,0373mg /L dich 1én men.

M3 ti viin tit cdc hinh vé |

Hinh 1 13 hinh 4nh thé hién hinh thai khuén lac cta ching Xylaria sp. Tsp20 trén moi
tredng PDA-I sau 7 ngdy nudi cdy trén dia thach (1) va trong 6ng thach nghiéng (2)
sau 10 ngdy nudi cdy. Khuan lac tron, vién deu mau tring; sau 10 ngay moc thé qua
mau den xen tring.

Hinh 2 13 hinh 4nh thé hién hinh théi soi khuén ty ctia ching Xylarza sp. Tsp20 chup
trén kinh hién vi quang hoc (46 phong dai 100 1an). Soi ndm c6 vach ngin, phan
nhanh; khéng sinh bao tir.

Hinh 3 13 hinh 4nh thé hién két qué séc ki 16p méng (TLC) ciia chét chi thi hupelzm A
(a) va dich chiét huperzin A ctia ching Xylarza sp- Tsp20 (b).

Hinh 4 13 biéu dd thé hién séc ki 46 HPLC (UV 310nm), phd UV, phd LC-MSD cia
dich chiét nAm Xylaria sp. Tsp20 trén hé théng sic ky 1éng hiéu ning cao diu do PAD
(PerkinElmer). '

M3 ta chi tiét giai phap hitu ich

Gidi phép hiru ich & cap dén chung Xylaria sp. Tsp20 thuin khlet vé mit sinh
hoc duoc phan l4p tir than cdy Thach ting ring cua (Huperzia serrata) phan bb tai
ving Sa Pa, Lao Cai, Viét Nam, c6 kha ning sinh téng hop hoat chit huperzin A va
mang trinh tw ADN ving ITS1-5,8S-ITS2 ¢6 kich thudc 560bp duoc néu trong SEQ
ID NO:1.

Viéc phan 14p ching thuin khiét vé mit sinh hoc tir thin cdy Thach ting ring
cua (Huperzia serrata) duge thuc hién theo phuong phap cua Dobranic va cong su
(1995) va Shen va cong su (2000) co céi tién nhu md ta sau day: Miu cdy duoc rira
sach vdi nudc, khir tring lan luot bfmg etanol 70%, NaOCl 10% va HgCl, 0,1% trong
khoang thoi gian 3-5 phit. Sau d6, cc mau cdy dugc rira lai bang nude cat khir tring
4-5 1An. Sau khi duogc xir ly, cac méu cdy duoc cit thanh timg phan nhé (0,2-1cm), dit
cdc phin nhé 1én dia peptri chira mi truong PDA-T (Mbi trudng PDA-I ci tién c6
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thanh phan mdi trudng (g/1) nhu sau: 150g khoai tay; 10g dudng glucoza; 10g cao nim
men; 5g pepton; 5g tryton; 2g NaNOs; 0,5g MgSOy; 1g KH,POy; 0,5g Ko,HPO,; 0,5
Na,HPO,.2H,0; 0,3g KCI; 0,3g NaCl, 16g agar va 1 lit nudc cat) véi khoang cach
ddng ddu va dugc danh s6 ki hiéu, thir ty riéng twong tmg. Céc dia dugc nudi & nhigt
d6 28°C trong thoi gian 7-10 ngay, theo ddi cac dia hang ngay @8 kiém tra sy phat trién
cia céc khudn lac nidm ndi sinh trong cdy. Cay chuyén cic soi nim cta cc lodi ndm
khAc nhau tir c4c dia ban dAu sang dia thach PDA-I méi va nudi & nhiét d6 28°C trong
'thc‘yi‘gian 7-10 ngay, theo ddi va cAy chuyén dén khi thu duoc cac chfmg ném thuin.

Ching ném thuén khiét v& mit sinh hoc duoc dwoc phén loai theo phwong phép
truyén thdng dua vio cac khoa phan loai ciia Nguyén Lan Diing va cong su, 1982; Bui
Xuan Déng, 1984; Ainsworth va cong sy, 1973. Sau d6, tach chiét hé gen clia cac
ching ném thu dugc bang kit tach chiét ADN (G-spinTMTotal ADN Extraction Kit)
vi khubch dai doan gen ITS1-5,8S-ITS2 bing cip mdi dic hiéu ITS1 (5-
CCGTAGGTGAACCTGCGG - 3°) va ITS4 (5 — CCTCCGCTTATTGATATGC -
3%). Tiép theo, doan gen ITS1 -5,8S-ITS2 thu dugc dugc x4c dinh trinh tw nucleotit
bing may giai trinh ty AEI PRISM @ 3700 Genetic Analyzer. Trinh tu nucleotit dugc
phén tich bang phin mém PCGENE va trinh ty ving dugc dbi chiéu trén Ngan hang
dit liéu gen NCBI (GenBank) véi phin mém Bioedit, Blast va dinh danh.

Ching nim thuin khiét v& mit sinh hoc sau khi dinh danh duoc nubi céy: va xac
dinh kha ning sinh tdng hop hoat chét huperzin A. Ching nim duoc nudi cdy trong 1
lit m6i trudng PDB-I (Mbi trudng PDB-I cii tién c6 thanh phin méi trudong (g/1) nhu
sau: 150g khoai tay; 10g duong glucoza' 10g cao ndm men; 5g pepton; 5g tryton; 2g
NaNOs; 0,5g MgSO4, 1g KH,POy; 0,5g K,HPOy; 0,5 Na,HPO,4.2H,0; 0,3g KCL; 0,3g
NaCl va 1 1it nuéc cét) & nhiét d6 28°C, toc do lic 180 vong/phit trong 7 ngdy va tién
hanh thu sinh khéi bang ly tdm & 6000 vong/phut, loai b6 dich. Sinh Kkhdi tuoi dugc
shy & 45- 60°C va duoc tach chiét bing dung méi hitu co thu dwoc dich chiét ném,
chinh 13 dich chiét alkaloid toan phin. Dich chiét ndm duoc xic dinh kha ning sinh
tdng hop huperzin A bang phuong phap sic ky mang méng (TLC) va bang phuong
phép sic ky 16ng hiéu nang cao (HPLC) trén hé thong séc ky long hiéu ning c:ao dau
do PAD (PerkinElmer).

Thue hién viéc phan 14p va x4c dinh céc dic tinh sinh truéng va phat trién nhu
néu trén, tac gia giai phap hitu ich di thu dugc chung vi nim thudc chi Xylaria thuin
khiét v& mat sinh hoc. Chimg vi ndm nay c6 doan gen ITS1-5,8S-ITS2 c6 kich thude
560bp va c6 4o tuong déng ¢ d6 tuong < 99% va d6.dai doan so sanh < 82% so voi
cac ching thudc chi Xyalaria duoc d6i chjéu_ trén Ngan hang dit li€u gen NCBI va
duoc dinh danh 13 Xylaria sp. Tsp20.
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Ching vi nAm Xylaria sp. Tsp20 thun khiét vé mit sinh hoc theo gai phéap hitu
ich c6 kha ning sinh tdng hop hoat chit huperzin A véi ham luong 0,0373mg/L dich
1én men. Chung Xylaria sp. Tsp20 thuén khiét v& mit sinh hoc u'dng giai phap hitu ich
12 ching dugc phén 14p tir than cdy dugc liéu phan bd tai Viét Nam c6 kha niing sinh
vt_(‘)ng hop hoat c¢hét huperzin A, chét nay c6 tac dung trong diéu tri 16i loan trf nhé, dic
biét 12 bénh Alzheimer. Trén thé gi6i hop chét huperzin A duoc tim thy sinh tong hop
boi cac lodi ndm ndi sinh trong cdy Huperzia serrata thudc chi Penicillium,
Cyphellophora,” Colletotrichum, Acremonium, Blastomyces va Botrytis. Chi Xylaria
chua c6 cong bd va day 1a mot trong nhitng nghién ctru dau tién & Viét Nam.

Chung Xylarid sp. Tsp20 theo gidi phap hiru ich hién dang dwgc luu igiﬁt tai
Trung tim Gibéng va Bao tdn ngudn gen vi sinh vat — Vién Cong nghé sinh hoc — Vién
Han 1am Khoa hoc va Cong nghé Viét Nam trong moi truong PDA-I ¢6 bd sung 15%
glycerol trong diéu kién lanh sdu -20°C va -86°C.

Vi du thyc hién giai phap hiru 1ch

M3u than cay Thach ting ring cua (Huperzia serrata) tuoi phan bo tai Sa Pa,
Lao Cai, Viét Nam dugc rira sach va dugc khir-trung 14n lugt bang etanol 70%, NaOCl
10% va HgCl, 0,1% trong khoang thoi gian 3-5 phut 1di duge rira lai bing nude cét
Khir trimg 4-5 13n. Sau khi dwoc xit Iy, c4c mAu cdy duoc cét thanh timg phan nho (0,2-
lcm), dat cac phén nhé 1én dia peptri chira m6i truong PDA-I véi khoédng cach dong
ddu va duoc danh sd ki hiéu, thit tw riéng twong dmg. Céac dia dugc nudi & nhiét dd
28°C trong thoi glan 7-10 ngay, theo ddi cac dia hang ngdy dé kiém tra su phat trién
cia céc khudn lac ndm. Cly chuyén céc soi nim cia cac loai ndm khac nhau tir cac dia
ban dAu sang dia thach PDA-I méi va nubi & nhiét do 28°C trong thoi gian 7-10 ngay,
theo d&i va chy chuyén dén khi thu dugc cac ching nim thuén.

Két qua di phan 1ap dugc ching Tsp20 thuln khiét v& mit sinh hoc c6 thoi gian
sinh truéng 7-10 ngdy nudi cdy. Nudi cdy ching Tsp20 thuén trén moi trudng thach
nghiéng dén khi khuin ty ném phat trién phi kin m3t thach (7-10 ngay), sau d6 bd
sung glycerol 15% vo trung, giit & 4-10°C d& luru gift va bdo quan ching gibng.

St dung phwong phap phéan loai truyén théng vi nim dya trén dic didm hinh
thai va vi hinh thai cia ching nhu hinh thai khuén lac, hé soi; hinh thai, vich ngan so1
nim, bio ti va cudng bao tir theo cic khoa phan loai cia Nguyén Lan Diing ya cong
sy (1982);Bui Xudn DPong (1984) va Ainsworth va cong sy (1973) & so bé nhan
dang, phén loai chiing Tsp20 dén chi. |

Chung Tsp20 duoc nudi céy phat trién trén moi truong PDA-I ¢ 28°C trong 7-
10 ngdy, quan sat dic diém hinh th4i, mau sdc va kich thuéc khuén lac. Hinh thai
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khuin lac cia ching Tsp20 trén moi ti'uﬁmg PDA-I sau 7 ngay nudi céy trén dia thach
va trong 6ng thach nghiéng sau 10 ngay nudi cay duoc thé hién trén hinh 1. Khlﬁn lac
tron, vién déu, mau trang; sau 10 ngay moc thé qua mau den xen tréng. Chuén:bi lam
kinh, lamen va cac dia peptri d3 duoc khir tring. Dung que chy 14y mot miéng thach ¢6
soi nAm phat trién kich thudc khoéng 0,5 x 0,5 cm dit 1én lam kinh 10i 14y lamen day
1én b& mit miéng thach, nudi trong dia peptri & 28°C trong khoang thoi gian 7-10 ngay
cho dén khi sgi ndm moc lan déu bé mit lamen. Dt lam kinh va lamen 1€n soi dudi
kinh hién vi quang hoc, quan sat ddc diém hé soi, bao ti, cudng bao tir, vich ngin ctia
ching ndm. Hinh thai cta soi khuén ty cia chiing Tsp20 duogc thé hién trén hinh 2. S¢i
nm ¢ vach ngin, phan nhanh; khong sinh bao tir. Nhén dang so bd chiing vi ndm qua
mau sic, hinh théi khuén lac cung dic diém vi hinh thai theo céc khoa phan loai.

Két qua nhan dang dugc ching Tsp20 thudc chi Xylaria.

" ADN ciia ching Tsp20 duoc tich chiét bing kit tich chiét ADN (G-
spinTMTotal DNA Extraction Kit). Ving gen ITS1-5,8S-ITS2 cua ching Tsp20 dugc
khuéch dai bing phuong phdp PCR st dung c@p modi ITS1 (5°-
CCGTAGGTGAACCTGCGG - 3°) va ITS4 (5°- CCTCCGCTTATTGATATGC - 3°).
Cip mdi ITS1 va ITS4 khuéch dai doan gen ITS1-5,8S-ITS2 cia cdc ching nim c6
kich thuéc tinh ton theo 1y thuyét 500-600bp. |

Phén tmg PCR dugc thuc hién theo phuong phap chuén duge md ta boi White
va cong sy (1990). Thé tich phan tmg PCR (50p1) bao gdm 100 ng ADN hé gen, 25 pl
hén hop chufn,-0,5 pmol/L m&i mdi va nudc khir jon. Chu trinh nhiét bao gdm: 94°C
trong 5 phiit; tiép theo 12 35 chu ky nhiét: 94°C trong 1 phiit 30 gidy, 53°C trong 1 phut
30 gidy, 72°C trong 2 phut; Kkét thiic & 72°C trong 10 phat. Sau khuéch dai, san phim
PCR duoc phén tich bang dién di gel agaroza 1%. Két qua thu dwoc mot phan doan
gen c6 kich thudc khodng 600bp. Tinh sach doan gen nay bang kit tinh sach ADN
(GeneJET PCR Purification Kit #K0701, Thermo Scientific).

Trinh ty doan gen ITS1-5,8S-ITS2 cia ching TspZOduorC xac dinh trén may
gidi trinh tu tu dong AEI PRISM@ 3700 Genetic Analyzer (ThermoFisher Scientific,
My). Xir ly dit liéu trinh tw doan ADN bing phdn mém Bioedit, Blast va so sanh, bi
chiéu dit liéu ngudn gen trén ngan hang gen NCBI (bang 1).Trinh ty doan gen ITS1-
5,8S-ITS2 cua ching Tsp20 dugc thé hién & SEQ ID NO:1. |

Két qua @3 xé4c dinh dugc trinh tw doan gen ITS1-5,8S-ITS2 tach tur ching
Tsp20 c6 kich thude 560bp. Trinh tu doan gen nay c6 muc dong nhét trinh ty < 99%
va 36 dai doan so sanh < 82% so voi cac ching Xyalaria duogc d6i chiéu trén Ngan
hang dit liéu gen NCBI, Két quéa so sanh nay chua xac dinh dugc dén loai cﬁa{chﬁng,
chi c¢6 thé khing dinh ching Tsp20 thudc chi Xyalaria so voi cac ching c6 mire do
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twong ddng cao nhu Xylaria sp. XF1, Xylaria sp. ZJ12-6B, Xylaria sp. 3 UFMGCB
5027, v.v..

Chung Xylaria sp. Tsp20 duoc nudi léc trong 1 lit moi trudong PDB-I ¢ 180
vong/phut, nhiét d 28°C trong 7ngay. Thu sinh khéi nim tuoi bang ly tAm 6000
vong/phut trong 10 phut. Siy khd sinh khéi nim twoi thu duoc & nhiét d 45-60°C,
nghién thanh bdt min b?mg nito 16ng. |

Béang 1- Mirc 4 tuong ddng doan gen viing ITS1-5,8S-1TS2 cia ching vi nam Tsp20
khi so sanh trén Ngén hang di liéu gen NCBI

Tén Chﬁng so sanh _ Dé dai Mqué
chiing - — doan s twong dong
: én Mai so sinh % %
Xylaria sp. XF15 HQ43567.1 82 99
. Xylaria sp. ZJ12-6B FJ48792.1 82 99
Tsp 20 Xylaria sp. 3 UFMGCB 5027 | IN19722.1 79 99
v Xylaria sp. 3 WL-2011 JN198509.1 79 99
| Xylaria venosula AB462754.1 82 98

Chiét huperzin A tir bdt ndm khd theo cac budc nhur sau: (1) bb sung mot lwong
ammoni 10% véi ti 16 1ml/1g bt ndm trong 1-2 giy & nhiét do phong; (2) bd sung
30ml dung méi HCl 5% ti 1¢ 1:30ml, Iic & nhiét d6 phong trong 24 gid; (3) ly tAm thu
dich chiét & 6000 vong/phit trong 10 phit; (4) chinh dung dich thu dugc vé do pH 1a
10 bing NaOH 10%/NH4OH 25%; (5) chiét 3 14n véi cloroform (ty 18 1:1), thu pha
dudi; (6) cd quay loai bé dung moéi, thu duoc cin alkaloid toan phan; va (7) hoa tan
cin alkaloid thu dugc trong 1ml metanol.

Dich alkaloid toan phe“m thu dugc duoc xac dinh hoat chét huperzin A b%mg
phuong phéap sic ky mang méng (TLC) nhu sau: (1) hoa tan chét chuin huperzin A
trong metanol lmg/ml pha loing dén cac ndng d6 chuin; (2) hoat hoa ban mong
silicagel bing cach sdy 1 gid & 110°C, méu dugc chdm 1én ban moéng bing p1pet sy
nhe ban mong dé bay hét dung mdi; (3) dung kep dua ban méng da chim vao binh
dung mdi c6 thanh phin cloroform:isopropanol:etyl axetat:amoni (ty 1€ 4:1,5:1:0,1),
day nép binh, theo ddi vach dung mdi di chuyén dén khi cdch mép trén tAm bin mong
lcm thi 14y ban moéng ra khoi binh, siy nhe ban moéng; (4) sit dung thuc nhudm
KMnO, 0, 5% va lod 0,5% xit déu 1én ban mong, sdy nhe ban méng, quan sat vét. Két
qua xac dinh duoc alkaloid toan phan thu dugc cia chung Tsp20 cho két qua duong
tinh v6i huperzin A. Két qua sic ky ban méng dugc thé hién trén hinh 3.
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Xac dinh ham lwong huperzin A c6 mit trong dich chiét chimg Tsp20 bing
phuong phap séc ky 16ng hiéu ning cao (HPLC) trén hé théng sic ky 1éng hiéu néng
cao dau do PAD (PerkinElmer). Trén hé théng HPLC, pic tin hi€u duoc lya chon cﬁa
huperzin A chuin dugc phat hién mot céach 6n dinh tai thoi gian luu Rt 10,262 —
10,663 phut d6i voi cic mAu cht chi thi ding trong thang dinh luong, ddng thoi hé
théng MS phat hién dugc pic ion phin tir cia huperzin A tai thoi diém 10,3 — 10,7
phut véi pic ion phén tir 243,0 [M+H+]. Dudng chuin duoc tinh toan xdy dung bang
phin mém Chemstation dwa trén dién tich pic UV310nm tai thoi gian lwu Rt 10,3 —
10,7 phat. Két qua cho thdy pic chit huperzin' A trong dich chiét chung Tsp20 duoc
phét hién & thoi gian luu Rt 10,91 phut twong duong véi thoi gian luu R, phd UV va
56 khbi MS so véi chét chi thi huperzin A. |

Két qua dinh luong huperzin A thu dugc tir dich chiét cia ching Tsp20 c6 ham
lwong 0,0373mg/L dich lén men. |
Hiéu qua dat dugrc ciia gidi phap hiru ich

Ching vi nim Xylaria sp. Tsp20 1a ching thuin khiét v& mit sinh hoc duogc
phan 14p tr cdy duoc lidu tai Viét Nam, c6 kha ning sinh tong hop hoat chat huperzin
A, chét ndy c6, tic dung trong diéu tri cic bénh rdi loai tri nhé, dic bidt 13 bénh
Alzheimer — chiing bénh gay sa sut tri tu¢ & nguoi cao tudi.

Cho dén nay, chua c6 coéng bd chung sinh tdng hop hupelzm A thuoc chi
Xylaria. O Viét Nam hién nay, chua c6 cong trinh nghién ciru nao vé vi nim nQ1 sinh
cdy Thach ting ring cua. Chung Xylaria sp.Tsp20 1a mot trong 5 chung dAu tién duoc
nhém nghién ciru phén 14p tai Viét Nam c6 khd ning sinh téng hop hoat chét huperzin
A. Ching nay s€ dugc tiép tuc cac nghién clru d8 nang cao hoat tinh sinh téng hop
huperzin A nhim 1am ching gidng gdc ¢ tiém ning img dung 1am nguyén liéuﬁ'ong
sén xuét hoat chat huperzin A quy md 16n don gian ma lai cho hi¢u sudt huperzin A
cao, phuc vy hd trg didu tri cac bénh suy gidm vé tri nhé, dic biét 1a bénh Alzheimer;
m& ra hudng di méi ¢ hiu qﬁé trong viéc diéu tri bénh Alzheimer tai Viét Nam; gop
phin giam gi4 thanh san phém, ning cao sic khoe cong ddng va tang hidu qua kinh té,

x4 hoi.
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YEU CAU BAO HO
1. Chung vi nAm Xylaria sp. Tsp20 thuin khiét vé mat sinh hoc duoc phan lap tir than
cua cdy Thach tung rang cua (Huperzia serrata) phan bb tai Sa Pa, Lao Cai, Viét Nam,
trong d6 chung nay c6 kha nang sinh téng hop hoat chét huperzin A v6i ham luong dat
0,0373mg/L dich 1én men trong mdi truong PDB-I va mang trinh tw ADN vung ITS1-
5,8S-1TS2 ¢6 do dai 560bp dugce néu trong SEQ ID NO:1.

-11-



2377

3.

H

-12-



2377

At

FOURREE A 2= Saaty N

0

004

161401

2406

AEST)

HEH
20,5648

maiid “’1

a4 [ \
B
2]

E

]

E] N E
3 a6 4 250

]
o

intens. +MS, 10.9min #643]
X107

2430
20

0.5

143.8

I 178.8'%0 1959 2080
0ol i il . [T IS N Y , L, i 2793
120 740 180 180 200 250 240 280 280 mz

Hinh 4

-13-



2377

DANH MUC TRINH TU

<110> Vién Cong nghé sinh hoc

<120> CHUNG VI NAM XYLARIA SP. TSP20 THUAN KHIET VE MAT SINH

HOQC CO KHA NANG SINH TONG HQP HOAT CHAT HUPERZIN A

<160>

1

<210> SEQ ID NO:1

<211>

<212>

531
ADN

<213> Xylaria sp. Tsp20

<400>

tcgggggtgc
gtaggtgaac
tgccggtggt
taaaactttc
ataagtaatg
cattagtatt
ttagcgttgg
ttcacactct
aaacccccta

catatcaata

ggggggtatc
ctgccgagtt
ctaccaaact
aacaacggat
tgaattgcag
ctagtgggca
gagcctacag
agacgtagta
atttctaaag

agcggaggaa

ggtaggtgac
atactatgcg
ctgtttacta
ctcttggttc
aattcagtga
tgcctgtteg
atacactctg

aattttatct

gttgacctcg

ctgcggacat
gagaccttac
tgttattctg
tggcatcgat
atcatcgaat
agcgtcattt
tagttcctta
cgcctataga

gatcaggtag

-14-

atcattaagc
ccggtgatgc
aataatataa
gaagaacgca
ctttgaacgc
caacccttaa
aagttagtgg
tgagccggtc

gaatacccgc

ggaggattcc
gggcttaacc
ctaaataagt
gcgaaatgcg
acattgcgcc
gcecctgttgce
cggagtcggt
ccttgccgta

tgaacttaag

60

120
180
240
300
360
420
480
540
560





