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sinh tong hop hoat chat huperzin A voi ham lugng dat 2,88mg/L dich 1én men trong moi
truong PDB-I va mang trinh tu ADN vung ITS1-5,8S-ITS2 c¢6 d¢ dai 620bp dugc néu
trong SEQ ID NO:1. Huperzin A c6 tdc dung trong viéc diéu tri bénh rdi loan tri nhé, dic
biét 1a bénh Alzheimer.
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Linh vue ki thuat dwoc dé cap

Sang ché thudc linh vuc cong nghé vi sinh vat hoc va cong nghé sinh hoc lién
quan dén cac ching vi nim sdng noi sinh trong ciy thudc c6 kha ning sinh tdng hop
huperzin A. Cu thé, sang ché @& xuét ching vi ndm ndi sinh Fungal endophyte Tsp25
thudn khiét v& mit sinh hoc, dugc phén lap tir than ciia cdy Thach ting ring cua
(Huperzia serrata) phan bd tai Vuon Quéc gia Hoang Lién, Sa Pa, Lao Cai, Viét Nam
c6 kha ning sinh tdng hop hoat chét huperzin A, chét ndy c6 tac dung trong viéc didu
tri bénh rdi loan tri nh¢, dic biét 13 bénh Alzheimer.
Tinh trang ky thuit cia sang ché

Bénh Alzheimer 14 mot bénh thin kinh tho4i héa tac dong dén tri nhé, suy nghi
va hanh vi cta con ngudi. Bénh Alzheimer anh huéng dén hon 20 tri¢u ngudi trén toan
thé gidi bao gbm ca 4,5 tridu ngudi My va dugc coi 12 nguyén nhén 16n thir ba gy tir
vong & cac nudc phat trién sau bénh tim mach va ung thu (Wimo va cong su, 2007).
Hién tai khong c6 phuong thirc chita tri cho bénh Alzheimer. Tuy nhién, sit dung céc
chit tc ché cholinsteraza (AChEI) 12 mot trong nhimg chién luge dugce chép nhan
trong diéu tri bénh Alzheimer (Darvesh va cong sy, 2003). Trong nhitng nim 1980,
huperzin A, mot lycopodium alkaloid, dugc tach chiét 14n dAu tién tir mot cdy thao
dugc truyén théng cta Trung Qudc. P6 1a cdy Thach ting ring cwa (Huperzia serrata)
(Liu va cong su, 1986 a,b). Sau d6, cac nha khoa hoc phuong Tay da két luan ring
chét nay c6 tac dung trong viéc chita tri cdc bénh suy giam v& tri nh6, dic biét dbi véi
bénh Alzeimer cua ngudi gia. Alkaloid nay c6 kha ndng xuyén qua hang rao mach
méu ndo va tac dong truc tiép 18n ndo bd véi lidu lugng rét thép tinh bing microgram.
Huperzin A t@c ché viéc san sinh ra axetylcholinesteraza, mdt enzym tao ra sy suy
thoai cta axetylcholin. Khi enzym nay bj thiéu hut hodc c6 véi ham hwong rét thép thi
ham lugng axetylcholin trong ndo ting lén, gitip cho tri nhd va cac chic ning nhén
thirc duoc cai thién. So véi céac loai thubc duge phém tacrin, donepezil, rivastigmin va
galanthamin; huperzin A va din xuét ban tng hop ciia ZT-1 c6 hoat dong chéng
AChE t6t hon, thoi gian dai hon, kha dung sinh hoc dudng udng cao hon va it tic dung
ddc hai hon (Liang & Tang, 2004; Ma va cdng su, 2007). Huperzin A dugc phé duyét
nim 1990 & Trung Qudc nhu 13 mdt thudc diéu tri bénh Alzheimer va ban trén thi
truong & M§ nhu mot ché do an udng bd sung. Nam 2007 nudc Phap coi day 1a vin dé
phai quan tim hang diu cia qudc gia (Ma va cong su, 2007).
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Hau hét cac huperzin A dang dugc sir dung trong céc loai thubc thao duge hién
nay 1a dwgc chiét xuét tir cdy Huperzia serrata va mot s loai khac trong Ho Thach
sam. Tuy nhién, Huperzia serrata va cic ciy khac trong Ho Thach sam yéu cau diéu
kién canh tic ngit nghéo va sinh truéng phat trién rit cham, khéi lwong ciy xanh thu
duoc thip nén phai mét rat nhiéu nim (c6 khi téi 15 nim) phat trién trong ty nhién méi
c6 thé @é sir dung 1am thudc. Chinh vi vay, ngudn cung cip hoat chit huperzin A tir
cdy Thach ting ring cwa lam nguyén liéu cho san xuét thudc 1a khéng cao (khoang
0,1%). Bé1 vay, co rat nhiéu nd Iyc @& thuc hién viéc san xuit huperzin A nhu nudi
cdly in vitro cy Huperzia serrata va tong hop héa hoc (Ma & Gang, 2008). Tuy nhién,
v6i dudng hudng chiét xudt hoat chit huperzin A tir cdy Huperzia serrata d0i hdi phai
mét nhiéu thoi gian, chi phi nhiéu cho trong trot d& c6 thé thu duoc san luong cay di
cho chiét xuét hoat chit huperzin A 1am nguyén liéu cho nganh cong nghiép san xuét
thudc, tir 46 din dén hiéu qua kinh té khong cao. Mic du cac nghién ciru gin diy da
chimg minh rang nhin giéng in vitro ¢ thé gitp san xuét huperzin A cao hon ciy
trdng tw nhién nhung n6 ciing chua dap img duge nhu ciu cia nganh céng nghiép
duoc, bsi thoi gian nhan duge cdy dé thu 1am nguyén liéu san xuit thude ciing kéo dai
hang nam (Szypula va cong sy, 2005; Ma & Gang, 2008).

Vi sinh vit ndi sinh thyc vat (endophyte) 13 nhitng vi sinh vt phat trién bén
trong cac md sdu cia cdy nhung thuong khong giy bénh cho cay cha. Trong do, vi
khuén va vi nim 13 cAc vi sinh vit ngi sinh thuong gip nhit. Tan sb ly trich duoc vi
sinh vat ndi sinh 13 vi nAm chiém ty 1€ cao hon, vi vay co hi tim ra ching vi ndm nodi
sinh méi tir cdy 14 rat cao. Nhitng nghién céru gin ddy ctia Hawksworth va Rossman da
wdc tinh c6 dén 1 triéu loai vi nAm khac nhau, nhung chi khoang 100000 loai d3 dugc
mo ta. Hién tai va tuong lai, vi nim ndi sinh s& 13 nguén da dang sinh hoc ddi dao, méi
la trong d6 cé nhiéu loai chua dugc biét dén. M6t sb6 ndm ndi sinh d3 duge tim théy
nhu 1 ngudn tiém ning cia thudc tri diéu tri bénh. Mot lugng 16n cac hop chit c6 cdu
triic méi va hoat tinh sinh hoc khic nhau d3 dugc chiét xuit tir cdc ndm ndi sinh nay
(Strobel &Daisy, 2003). Do d06, viéc nghién ctru phin 1dp cac ching nim ndi sinh
trong cdy Huperzia serrata c6 kha ning san sinh hoat chat huperzin A d4 dugc c4c nha
khoa hoc quan tim nhim thay thé, ting cuong luong huperzin A cho nganh cong
nghiép dugc. P ¢6 nhiéu két qua nghién ciru kha quan dugc cong bd, dic biét 13 &
Trung Qudc, noi ¢é cdy Huperzia serrata phan bd nhiéu. Hop chit huperzin A duoc
tim thdy sinh tong hop béi cac loai nAm ndi sinh trong ciy Huperzia serrata bao gdm
céc chi chu yéu nhw Aspergillus, Trichoderma, Coniochaeta, Rhizoctonia, Alternaria,
Plectosphaerella,  Podospora, Penicillium,  Cyphellophora,  Colletotrichum,
Acremonium, Blastomyces va Botrytis. Bing k¥ thuat phén tich sic ky mang léng
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(TLC) va sic ky mang 1ong hi€u ning cao (HPLC), Li va cong su (2007) da phén 1dp
duoc ching Acremonium sp. 2F09P03B san sinh huperzin A v6i ham luong
8,32mcg/L; Wang va cong sy (2011) da phéan 14p dugc 127 ching nim, d3 dinh dang
duoc 69 ching thudc 19 chi nim Aspergillus, Podospora, Penicillium, Colletotrichum,
Acremonium, Blastomyces, Botrytis, v.v., va d xac dinh dugc 39 chung c6 kha ning
san sinh huperzin A, trong d6 ching Shiraia sp. SIf14 cho san lrong huperzin A cao
nhét 13 327,8mcg/L; Yang va cdng su (2011) da phén 1ap va xdc dinh duoc ching
Colletotrichum gloeosporoides ES026 san sinh 30mcg Huperzin A/g CDW. Nam
2015, Su va Yang di phén 14p dugc chung Paecilomyces tenuis YS-13 c6 khé ning
san sinh dugc 21meg Huperzin A/L. Cac ching nay déu di dugc ding ky ban quyén
tai Trung Qudc, dd tim dugc cac didu kién 1én men thich hop va 13 ching gidng gbc
1am nguyén li€u cho san xuét huperzin A quy md cong nghiép.

Theo céc tai liéu d3 cong bd hoat tinh huperzin A cta cic chiing ndm néi sinh
khac nhau dao dong tir 8,32 dén 327,8mcg/L dich 1én men. Tuy nhién nhiéu ching
nAm dai phén 1ap c6 hoat tinh thip, cAn c6 sw nghién ciru vé thanh phan méi trudng
nudi cdy, didu kién nubi cdy va diéu kién 1én men dé tang kha niing san sinh huperzin
A. Céc ching ndm ndi sinh téng hop huperzin A can nhiéu chat dinh dudng ddc biét
trong moi tredng séng, ching phat trién t6t trong ciy Thach ting va & d cao va nhiét
d6 dic biét cho nén trong méi tredng tong hop huperzin A c6 1€ ciing cin mot s6 chit
d4c biét. Tuy nhién, hai yéu t6 ngudn cacbon va ngudn nito trong méi trudng van dong
vai trd quan trong trong tdng hop huperzin A. Céc ching vi nam khac nhau c6 kha
niing sit dung cac ngudn cacbon va nito khic nhau dé sinh téng hop huperzin A.

Theo Zhao va cong sy (2013), nghién ciru t6i wu céc diu kién 1én men khac .
nhau d san xuét huperzin A tir ching C. gloeosporioides ES026 da 1am ting 25,58%
san luong huperzin A. M6i truong khoai tiy bd sung glucoza hodic sucroza nhung
khong c6 mantoza da 1am ting kha ning san xuét huperzin A tir ndm. Etanol dugc bd
sung vao mdi trudng dat ndng do cudi cing 0,5-2% d kich thich sw phat trién ctia ndm
trong khi metanol vdi lugng tuong tur da e ché sy ting truéng. Tuy nhién, ci metanol
vi etanol d3 1am ting kha ning sin xuit huperzin A (niing suét cao nhét ciia huperzin
A ting 51,89% khi bd sung etanol).

Theo Zhu va cong su (2010), ching ndm Shiraia sp. SIf14 sau khi 1én men 14
ngdy & 28°C cho luong huperzin A dat 327,8mcg/L dich 1én men. Nhim ting kha niing
sinh tong hop huperzin A ciia ching Shiraia sp. SIf14, Yan va cong sy (2014) da bb
sung vao mdi truong 1én men mét s chit cam tmg HSE (dich chiét cay Huperzia
serrata dugc tach chiét tir cdy va 1a Thach ting ring cua), L-lysin va axit axetic vdi
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cac ndng d6 khac nhau, 1én men & & 28°C trong 14 ngdy. Viéc bd sung 1 luong rat nhd
HSE d3 1am ting kha ning sinh huperzin A, dat 40mcg/g sinh kh6i kho. Pic biét, khi
b sung 0,2g/L L-lysin trong mdi trudng nudi cdy ning suét huperzin A cao hon so véi
d6i chimg khong bd sung L-lysin khoang 40% (Riming Yan va cong su, 2014).

Chung Colletotrichum gloeosporioidesisolate YLJ-13 (Hu Weixin va cdng su,
patent Trung Quic s6 CN102168017B) c¢6 kha ning san xuit huperzin A dwogc 1én
men trong mdi treong khoai tiy cai tién. Huperzin A dugc tiét ra khéi té bao, moi
trudng khoai tay cai tién dugc sir dung nhu ngudn chit cam émg va sén luong 1én dén
199,6mg huperzin A/L dich 1én men.

O Viét Nam, Thach ting rang cua mdi dugc phat hién tai Sa Pa va Lam I—)éng
& @6 cao 1000m. Pay 13 lodi cdy duoc liéu quy hiém, thudc danh sach "do" trong
Chuong trinh Nghién ciru bao ton va phét trién ngudn gen quy hiém vé cdy thudc,
nhung chua dugc quan tdm nghién ciru va khai thac tmg dung trong diéu tri bénh tai
Viét Nam. Gan day, B6 Khoa hoc va Cong nghé giao cho Vién Cong nghé sinh hoc
chu tri @& tai cip Nha nuéc “Khai thdc va phdt trién nguon gen lodi Thach ting ring
cua (Huperzia serrata Thunb. Trev.) tai Sapa va Pa Lat" (2014-2017) nham bao ton,
khai théc phat trién ex situ cdy Huperzia serrata trong cac ving ¢ diéu kién sinh thai
thuén loi @& budc ddu hudng téi c6 thé 1am nguyén liéu cho san xuit huperzin A hd trg
chita tri bénh suy gidm tri nhg. Hién tai, dé tai d3 thyc hién dugc 02 khu vuon trc"Sng
bao tdn Huperzia serrata tai Langbiang (Pa Lat) va Vuon Qudc gia Hoang Lién (Sa
Pa) va dang thyuc hién bao ton in vitro trong phong thi nghiém. O Viét Nam truéc day
da c6 nhidu @ tai nghién ciru v& vi ndm ndi sinh; tuy nhién, cic nghién ciru vé nim
noi sinh & cdy Thach ting ring cua Viét Nam dén nay chura ¢ cong bb.
Ban chit k§ thuit ciia sdng ché

Sang ché @ xuét chung vi ndm Fungal endophyte Tsp25 thuan khiét vé miit
sinh hoc dugc phan 1ap tir than cua cdy Thach ting rang cua (Huperzia serrata) phan
b6 tai Vuon Qubc gia Hoang Lién, Sa Pa, Lao Cai, Viét Nam, c6 kha ning sinh tdng
hop hoat chét huperzin A, chit ndy c6 tac dung trong viéc diéu tri r6i loan tri nhé, dic
biét 1a bénhAlzheimer.

Chung vi ndm Fungal endophyte Tsp25 thuan khiét vé mit sinh hoc theo sang
ché mang trinh ty ADN viing ITS1-5,8S-ITS2 c6 d6 dai 620bp dugc néu trong SEQ ID
NO:1 va c6 kha ning sinh tong hop hoat chét huperzin A cao v6i ham luong dat
2,88mg/L dich 1én men trong moéi trudng PBD-I.
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MG ta vin tit cic hinh vé

Hinh 1 13 hinh anh thé hién hinh thai khuin lac ctia ching Fungal endophyte Tsp25
trén méi truong PDA-I sau 10 ngdy nubi cdy. Khuén lac tron, vién déu, mau xanh niu
Xen tre"mg.

Hinh 2 13 hinh anh thé hién hinh théi soi khuén ty ciia ching Fungal endophyte Tsp25
chup trén kinh hién vi quang hoc (46 phong dai 100 14n). Soi ndm c6 vach ngin, phan
nhanh; khong théy su xudt hién cia bao ti.

Hinh 3 13 hinh 4nh thé hién két qué sic ki 16p méng (TLC) caa dich chiét huperzin A
ctia ching Fungal endophyte Tsp25 (a) va ctia chét chi thi huperzin A (b).

Hinh 4 13 biéu d6 thé hién sic ki ¢ HPLC (UV 310 nm),phd UV, phé LC-MSDcua
dich chiét ndm Fungal endophyte Tsp25 trén hé thong Sic ky 16ng hiéu ning cao dau
do PAD (PerkinElmer).
MO ta chi tiét sang ché

Sang ché dé cap dén chimg vi nAm Fungal endophyte Tsp25 thuan khiét vé mit
sinh hoc dugc phén 14p tir than cta cdy Thach tung ring cua (Huperzia serrata) phan
bd tai Vudn Qubc gia Hoang Lién, Sa Pa, Lao Cai, Vi€t Nam, c6 kha néng sinh téng
hop hoat chét huperzin A cao.

Viéc phan 14p ching thuin khiét v& mit sinh hoc tir than ctia cdy Thach ting
rang cua (Huperzia serrata) dugc thuc hién theo phuong phap ctia Dobranic va cong
su (1995) va Shen va cong st (2000) c6 cai tién nhu mé ta sau ddy. MAu than cta ciy
Thach ting ring cua (Huperzia serrata) tuoi duge thu tir Vieon Qudc gia Hoang Lién,
Sa Pa, Lao Cai, Viét Nam trudc tién dugc rira sach bﬁng nudc, khir tring 1an luot b?mg
etanol 70%, NaOCl110% va HgCl,0,1% trong khoang thdi gian 3-5 phiit rdi rira lai
bing nudc cit khir tring 4 14n. Cac miu than cia cdy dugc cit thanh timg 1at nhé (0,2-
lcm), dit cac 1at nho 1én dia peptri chita mdi truong PDA-I (M6i truong PDA-I céi
tién c6 thanh phan moi trudng (g/l) nhu sau: 150g khoai tiy; 10g dudng glucoza; 10g
cao nim men; 5g pepton; 5g tryton; 2g NaNO;; 0,5 MgSOy4; 1g KH,PO4; 0,5g
K,HPOy4; 0,5 Na,HPO,4.2H,0; 0,3g KCl; 0,3g NaCl; 16g agar va 1 lit nude Cét) co 36
pH = 7 véi khoang cach ddng déu va dugc danh s6 ki hi€u, thir ty riéng trong tmg.
Céc dia dugc nudi & nhiét do 28°C trong thoi gian 7-10 ngay, theo ddi cac dia hang
ngay d8 kidm tra sw phat trién ciia cic khuén lac ndm. Cdy chuyén c4c soi nim ciia cic
ching ndm phan 14p duoc tir cac dia ban diu sang dia thach PDA-I méi va nubi & nhiét
d6 28°C trong thoi gian 7-10 ngdy, theo ddi va cdy chuyén dén khi thu dugc céc ching
nam thuén khiét v& mit sinh hoc.
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Céc chimg nim thuén khiét v& mit sinh hoc dugc phén loai bing phuong phap
truyén thdng theo cac khoa phén loai ciia Nguyén Lan Diing va cong sy, 1982; Bui
Xuén Pdng, 1984; Ainsworth va cong sy, 1973. Sau d6, tach chiét hé gen cia céc
ching nim thu dwgc bing kit tach chiét ADN (G-spinTMTotal ADN Extraction Kit)
va khuéch dai doan gen ITS1-5,8S-ITS2 biang cip mdi dic hiu ITS1 (5-
CCGTAGGTGAACCTGCGG - 3°) va ITS4 (5> - CCTCCGCTTATTGATATGC -
3%). Tiép theo, doan gen ITS1-5,8S-ITS2 thu duwgc dwgc xac dinh trinh ti nucleotit
bang may giai trinh ty AEI PRISM @ 3700 Genetic Analyzer. Trinh tu nucleotit dugc
phan tich bing phan mém PCGENE va trinh tir viingdugc d6i chiéu trén Ngan hang dit
liéu gen NCBI (GenBank) v6i phin mém Bioedit, Blast va dinh danh.

Chiing nim thuin khiét v& mit sinh hoc sau khi dinh danh duoc dua di nudi céy
va thir nghiém kha ning sinh tdng hop hoat chat huperzin A. Ching ndm thir nghiém
duoc nudi cly trong 1 lit mdi trudng PDB-I (Mbi trudng PDB-I cii tién c6 thanh phin
mdi trudong (g/l) nhu sau: 150g khoai tdy; 10g dudng glucoza; 10g cao ndm men; 5g
pepton; S5g tryton; 2g NaNO;; 0,5g MgSO,; 1g KH,POs; 0,5g KHPO,4 0,5g
Na,HPO,.2H,0; 0,3g KCl; 0,3g NaCl va 1 lit néc cit) & nhiét 46 28°C, toc do lic 180
vong/phut trong 10 ngiy va tién hanh thu sinh khéi bang ly tim & 6000 vong/phit, loai
b6 dich. Sinh khéi duoc sdy & 45- 60°C va dugc tach chiét bing dung méi hiru co thu
duoc dich chiét ndm, chinh 13 dich chiét alkaloid toan phﬁn. Dich chiét ndm duoc x4c
dinh kha ning sinh téng hop huperzin A bing phurrong phap sic ky mang mong (TLC)
va bing phuong phap séc ky 1éng hiéu ning cao (HPLC) trén hé thdng sic ky léng
hiéu ning cao diu do PAD (PerkinElmer).

Thyc hién viéc phén 14p va xac dinh céc dic tinh sinh treéng va phat trién nhy
néu trén, tac gia sang ché da thu dugc ching vi ndm thudc nhém nim bét thy sAm mau
c6 vach thuan khiét v& mit sinh hoc. Chung vi ndm nay c6 doan gen ITS1-5,8S-ITS2
¢6 kich thudc 620bp va c6 d6 trong ddng < 99% so vdi cac ching mdt s6 ching chura
xac dinh duoc dén chi va chua duoc dit tén phan loai va dugc dinh danh 13 Fungal
endophyte Tsp25.

Chung vi ndm Fungal endophyte Tsp25 thuan khiét v& mit sinh hoc theo sing
ché c6 kha niing sinh tong hop hoat chét huperzin A cao véi ham hrong 2,88mg/L dich
1én men trong mdi trudng PDB-1.

Ching vi ndm Fungal endophyte Tsp25 thuin khiét vé mit sinh hoc theo sang
ché 13 ching ty nhién dugc phén 1ap tir than cia ciy thudc phan bd tai Viét Nam, c6
khé ning sinh tbng hop hoat chét huperzin A, chét ndy c¢6 tac dung trong diéu tri rdi
loan tri nhd, déc bi€t 1a bénh Alzheimer. Pay 1a mdt trong cac nghién ciru dau tién &
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Viét Nam va 13 ching c6 tiém ning {mg dung 1am nguyén liéu trong san xuét hoat chét
huperzin A quy mé 16n, don gian ma lai cho hi¢u sudt huperzin A cao, phuc vu hd trg
diu tri cac bénh suy giam vé tri nhé, dic biét 1a bénh Alzheimer, mé ra hudng di méi
c6 hi¢u qua trong viéc diéu tri bénh Alzheimer tai Viét Nam, gép phin giam gia thanh
san phim, ning cao sirc khoe cong ddng va ting hiéu qua kinh & va xa hoi.

Ching Fungal endophyte Tsp25 theo sang ché hién dang dugc lru giit tai Trung
tdm Giong va Bao ton nguodn gen vi sinh vat — Vién Cong nghé sinh hoc — Vién Han
1am Khoa hoc va Cong nghé Vi€t Nam trong méi truong PDA-I trong diéu kién lanh
sdu -20°C va -86°C.

Vi du thyc hién sing ché

M3u thén cdy Thach ting ring cua tuoi thu thap tir Vuon Quéc gia Hoang Lién,
Sa Pa, Lao Cai, Viét Nam dwoc rira sach bang nudc sach, khir tring 14n lwot bing
etanol 70%, NaOCl 10% va HgCl, 0,1% trong khoang 3-5 phut rdi cac miu duoc rira
lai bang nudc cat khir tring 4 14n. Sau khi duoc xir Iy, cac mAu than cly dugc cit
thanh timg 14t nho (0,2-1cm) va dugc dit 1én dia peptri chira méi truong PDA-I (Mo6i
tredng PDA-I cai tién) véi khoang cach ddng déu va dwoc danh s ki hiéu, thi tu riéng
tuong tmg. Cac dia dugc nudi ¢ nhiét d6 28°C trong thdi gian 7-10 ngay, theo doi cac
dia hang ngay @ kiém tra sy phat trién cta cac khuén lac ndm ndi sinh trong cdy. Ciy
chuyén céc sgi nim cila chiing phan 14p tir cac dia ban du sang dia thach PDA-I mdi,
nudi & nhiét 9 28°C trong thoi gian 7-10 ngay, theo ddi va cdy chuyén dén khi thu
duoc ching ndm thuén.

Két qua d3 phéan 13p duoc ching c6 ky hiéu 13 Tsp25 c6 thoi gian sinh trudng
10-14 ngay nudi cdy. Nudi cdy chimg Tsp25 thuin trén méi trudng thach nghiéng
PDA-I dén khi khuén ty ndm phat trién pha kin mit thach, sau d6 bd sung glycerol
15% v tring , giit & 4-10°C @& luu giit va bao quan ching gidng.

Sir dung phwong phap phan loai truyén théng vi ndm dya trén dic diém hinh
thai ctia chimg. Dic tinh hinh thai cia vi ndm dwgc xic dinh dya trén dic diém hinh
thai khuin lac; hé soi, hinh thi, vach ngin soi ndm; bio tir va cudng bao tir theo cac
khéa phén loai ciia Nguyén Lan Diing va cong su (1982), Bui Xuén Dong (1984) va
Ainsworth va cong su (1973) dé so bd nhan dang, phan loai ching Tsp25 dén chi.

Ching Tsp25 dugc nudi cdy phat trién trén moi truong PDA-I & 28°C trong 10
ngdy, quan sat dic diém hinh thai, mau sic va kich thudc khuén lac. Hinh thai khuin
lac cuia chimg Tsp25 trén méi treong PDA-I sau 10 ngay nudi cdy dugc thé hién trén
hinh 1. Khuén lac tron, vién déu va mau xanh nau xen tréng. Chuén bi lam kinh, lamen
va céc dia peptri d3 dwgc khir tring. Ding que cdy 14y mot miéng thach c6 s¢i ndm
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phat trién kich thude khoéang 0,5x0,5cm dat 1én lam kinh roi léy lamen day 1én bé mit
miéng thach, nui trong dia peptri & 28°C trong khoang thoi gian 10-14 ngay cho dén
khi soi ndm moc lan déu bé mit lamen. Dit lam kinh va lamen 18n soi duéi kinh hién
vi quang hoc, quan sat dic diém hé sgi, bao tir, cudng bao tir, vach ngin ciia ching
nim. Hinh thai cta soi khuén ty ciia ching Tsp25 dugc thé hién trén hinh 2, trong d6
soi ndm c6 vach ngin, phan nhanh; khéng thiy s xuét hién cua bao tir.

Nhéan dang so by chung vi nidm qua mau sic va hinh thai khuén lac cung dac
diém vi hinh thai theo cac khoa phan loai. Két qua nhén dang dugc ching Tsp25 thudc
nhém nidm bt thy sim mau ¢ vach cé thé thudc 16p nam bét toan (Deuteromycetes),
1a m6t nhom khong déng nhét vé phan loai hoc véi da s6 dai dién thudc nganh nim tai
(Ascomycota), nhém ndy con rat it dugc hidu biét vé sinh thai, vai trd va chirc ning
trong cac hé sinh thai khac nhau, vé phén loai hoc va ching loai phat sinh.

ADN cia ching Tsp25 dugc tach chiét bing kit tach chiét ADN (G-
spinTMTotal DNA Extraction Kit). Vung gen ITS1-5,8S-ITS2 cuia chiing Tsp25 dugc
khuéch dai bing phuong phap PCR st dung cip mdi ITS1 (5-
CCGTAGGTGAACCTGCGG - 3”) va ITS4 (5°- CCTCCGCTTATTGATATGC - 3°).
Cip mdi ITS1 va ITS4 khuéch dai doan gen ITS1-5,8S-ITS2 ciia cac ching ndm c6
kich thudc tinh toan theo 1y thuyét 500-600bp.

Phan tmg PCR dugc thyc hién theo phwong phap chuén dugc mé ta béi White
va cong su (1990). Thé tich phan @img PCR (50pl) bao gdbm 100ng ADN hé gen, 25pl
hdn hop chuén, 0,5 umol/L mbi mdi va nude khir ion. Chu trinh nhiét bao gém: 94°C
trong 5 phit; tiép theo 14 35 chu ky nhiét: 94°C trong 1 phit 30 gidy, 53°C trong 1 phat
30 gidy, 72°C trong 2 phut; két thic & 72°C trong 10 phit. Sau khuéch dai, san phim
PCR dugc phén tich biang dién di gel agaroza 1%. Két qua thu dugc mét phan doan
gen c6 kich thuéc khoang 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 cua ching Tsp25 dugc xac dinh trén may
giai trinh tu ty dong AEI PRISM@ 3700 Genetic Analyzer (ThermoFisher Scientific,
M§). Xir Iy dit liéu trinh tr doan ADN béng phin mém Bioedit, Blast va so sanh, d6i
chiéu dir liéu ngudn gen trén Ngan hang dir liéu gen NCBI (bang 1). Két qua da xac
dinh dugc trinh ty doan gen ITS1-5,8S-ITS2 tach tr ching Tsp25 c6 kich thude
620bp. Trinh ty doan gen ITS1-5,8S-ITS2 cuia ching Tsp25 dugc thé hién & SEQ ID
NO:1.
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Béng 1- Mirc d6 trong ddng gen ITS1-5,8S-ITS2 ciia ching vi nAmTsp25 khi so sanh
v6i trinh t cac chung trén Ngan hang dit liéu gen NCBI

R Ching so sanh Po dai Miurc d6
Tén A
chiin ) doan so tuong dong
& Tén Ma s6 sinh % %
Tsp 25 | Fungal endophyte sp.MS25 DQ485958.1 97 96
Fungal sp. CMU27 GQ924914.1 97 96
Fugal sp RTB2.2 KF688127.1 91 99

Xir 1y dit liéu trinh tw doan ADN bang phan mém Bioedit, Blast va so sanh, d6i
chiéu dit liéu ngudn gen trén Ngan hang dit liéu gen NCBIL. Két qua cho thiy trinh tur
doan gen nady c6 mirc twong ddng véi cac trinh tyr gen trén NCBI < 99% va c6 d6 dai
doan so sanh <97% so véi cac ching chwa xac dinh dugc dén chi va chua dugc dit tén
phéan loai dwgc @i chiéu trén Ngan hang dit liéu gen NCBI (Fungal endophyte sp.
MS25, Fungal sp. CMU27 va Fugal sp. RTB2.2). Chung Tsp25 dugc dinh danh 1a
Fungal endophyte Tsp25.

Ching vi nAm Fungal endophyte Tsp25 dwgc nudi lic trong 1 lit méi trudng
PDB-I & 180 vong/phit & 28°C trong 7 ngdy. Thu sinh khéi nim tuoi bang ly tim
6000 vong/phit trong 10 phat. Siy kho sinh khéi ndm twoi thu dwoc & nhiét d 45-
60°C va nghién thanh b6t min bang nito 16ng.

Chiét huperzin A tir bot ndm khd theo cic budc nhur sau: (1) bd sung mot lwong
amoniac 10% véi ti 16 1ml/g bdt ndm trong 1-2 gitr & nhiét d6 phong; (2) bd sung 30ml
dung moi HCl 5% ti 18 1:30ml, 1ic & nhiét 46 phong trong 24 gid; (3) ly tAm thu dich
chiét & 6000 vong/phat trong 10 phat; (4) chinh dung dich thu dwoc vé @6 pH = 10
bang NaOH 10%/NH40H 25%; (5) chiét 3 14n véi clorofom (ty 18 1:1), thu pha duéi.
(6) ¢ quay loai bé dung méi, thu dwgc cin alkaloid toan phan; va (7) hoa tan cin
alkaloid thu dugc trong 1ml metanol.

Dich alkaloid toan phanthu dwgc dugc xac dinh hoat chit huperzin A béing
phuong phap sic ky mang méng (TLC) nhu sau: (1) hoa tan chit chun huperzin A
trong metanol 1mg/ml, pha loding dén cic ndng @ chudn; (2) hoat héa ban mong
silicagel bing cach sdy 1 gi & 110°C, miu dwgc chdm 1én ban mong bang pipet (chét
chuin huperzin A 1pl ndng d6 10°®; miu dich chiét ndm 13 5pl), sy nhe ban méng dé
bay hét dung méi; (3) ding kep dra ban méng d3 chim vao binh dung méi c6 thanh
phin clorofom:isopropanol:etyl axetat:amoniac (ty 1 4:1,5:1:0,1), dy nép binh, theo

-10-
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d5i vach dung méi di chuyén dén khi cich mép trén tdm ban moéng lcm thi liy ban
méng ra khéi binh, siy nhe ban méng; va (4) st dung thudc nhuém KMnO, 0,5% va
Tod 0,5% xit déu 1én ban méng. Say nhe ban méng, quan sat vét. Két qua xac dinh
duoc alkaloid toan phin thu dwoc cia ching Tsp25 cho két qua duong tinh véi
huperzin A.

Xéc dinh ham lwong huperzin A c6 mit trong dich chiét ching Tsp25 bing
phuong phap séc ky l1éng hiéu ning cao (HPLC) trén hé théng sic ky 1éng hiéu ning
cao Agilent series 1100. Trén hé théng HPLC, pic tin hi€u dugc lya chon ctia huperzin
A chuén duoc phat hi€én mét cach 6n dinh tgi thoi gian luu Rt 10,262 — 10,663 phut dbi
v&i cac mau chét chi thi ding trong thang dinh luong, dong thoi hé théng MS phat
hién duoc pic ion phan tir cia huperzin A tai thoi diém 10,3 — 10,7 phit véi pic ion
phan tir 243,0 [M+H+]. Dudng chudn dugc tinh toin x4y dung bing phin mém
Chemstation dya trén dién tich pic UV 310nm tai thoi gian lru Rt 10,3 — 10,7 phut.
Két qua cho thiy pic chat huperzin A trong dich chiét chiing Tsp25 dugc phat hién &
thoi gian hru Rt 10,591 phit tring véi thoi gian hru Rt, phd UV va s6 khéi MS so véi
chét chi thi huperzin A.

Két qua dinh lrong huperzin A thu dwgc tir 1ml dich chiét cia ching Tsp25 c6
ham lugng dat 2,88mg huperzin A/L dich 1€n men.
Hiéu qué dat duoc ciia sing ché

Ching vi nAm Fungal endophyte Tsp25 13 ching thuan khiét vé mit sinh hoc
dugc phéin 1ap tir cdy dugc li€u tai Viét Nam, c6 kha ning sinh tébng hop hoat cht
huperzin A, chét ndy co tac dung trong di€u tri cac bénh réi loai tri nhé, dic biét 1a
bénh Alzheimer - dy 13 cin bénh gay tir vong hang dau & ngudi cao tudi sau bénh tim
va ung thu.

Chung Fungal endophyte Tsp25 13 mét trong nhimg chiing du tién dugc nhém
nghién ctru phén 14p tai Viét Nam, ching dugc phéan 14p tir than cdy Thach tung ring
cua phan bd tai Vudon Qubc gia Hoang Lién, Sa Pa, Lao Cai, Viét Nam va la chung
gbc thuén khiét vé mit sinh hoc, c6 kha ning sinh téng hop hoat chét huperzin A cao
(dat 2,88 mg/L dich 1én men). Chung Fungal endophyte Tsp25 s& 1a chiing giéng gbc
@8 tién hanh cc nghién ciru nang cao hoat tinh trong c4c diéu kién, méi truong nudi
cdy t6i wu dé xay dung duogc quy trinh san xuit huperzin A quy md 16n cho hi€u suét
huperzin A cao. Chiing chi can nuéi trong mdi trudng véi cac nguyén liéu don gian, ré
tién, quy trinh 1én men san xuét huperzin A don gian, khéng can may méc thiét bi
phirc tap va chi trong mot thoi gian ngan (tir 15-20 ngay) da thu dugc ham luong
huperzin A mét cach nhanh hon, don gian hon, hiu qua hon c6 thé ing dung lam
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nguyén liéu trong san xuét hoat chit huperzin A quy mé 16n phyc vy hd tro didu trj cac
bénh suy giam vé tri nhd, dic biét 13 bénh Alzheimer; mé ra huéng di méi c6 hiéu qua
trong viéc diéu tri bénh Alzheimer tai Viét Nam; gép phén giam gi4 thanh san phim,
néng cao strc khoe cong ddng va ting hiéu qua kinh t€ va x4 hdi.

-12-
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YEU CAU BAO HQ

1. Ching vi nAm Fungal endophyte Tsp25 thuén khiét v& mit sinh hoc dwoc phén lap
tir than cua cdy Thach ting ring cua (Huperzia serrata) phan bd tai Vuon Quéc gia
Hoang Lién, Sa Pa, Lao Cai, Viét Nam, trong d6 ching nay c6 kha ning sinh tong hop
hoat chit huperzin A véi ham luong dat 2,88mg/L. dich 1én men trong méi trudng
PDB-I va mang trinh tgy ADN ving ITS1-5,8S-ITS2 c6 d¢ dai 620bp dugc néu trong
SEQ ID NO:1.
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DANH MUC TRINH TU

<110> Vién Céng nghé sinh hoc

<120> CHUNG VI NAM FUNGAL ENDOPHYTE TSP25 THUAN KHIET VE MAT

SINH HOC CO KHA NANG SINH TONG HOP HOAT CHAT HUPERZIN A

<160>

1

<210> SEQ ID NO:1

<211>

<212>

620

ADN

<213>Fungal endophyte Tsp25

<400>

tataaaacct
gctaccctgce
ctgtagtacc
cccgccgaag
ataagttaaa
aatgcgataa
tgcgcccatt
ctgttgctta
tacactctca
aacccctata

catatcaata

cccaaccctt
cttctaccct
ctacagctac
gaccgctaaa
actttcaaca
gtaatgtgaa
agtattctag
gcgttgggaa
gcgtagtaat
tcttttagtg
agcggaggaa

ttgtggaacc
gtagtaccct
cctataggta
ctcttgtttt
acggatctct
ttgcagaatt
tgggcatgcc
tctacggcgt
atctctcgct
gttgacctcg

ttaccgtcgt
atagctaccc
ccttgaagct
tattgctgtt
tggttctgge
cagtgaatca
tattcgagcg
agttccttaa
cgtgtggtgg
aattaggtaa

-16-

ttgcctcggce
tgtagtaccc
accctgtaga
attctgaatt
atcgatgaag
tcgaatcttt
tcatttcgac
agttagtggc
ccctggetgce

gaatacccgc

gtgagctacg
tatagctacc
cggcttatgg
ataaactaaa
aacgcagcga
gaacgcacat
ccctaageccc
ggagttaggg
tggccgttaa
tgaacttaag

60

120
180
240
300
360
420
480
540
600
620





