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tir than cAy Thach ting javanica (Huperzia javanica) phan b tai huyén Quan Ba, tinh
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A va huperzin B c6 tac dung trong viéc diéu tri bénh suy gidm tri nh¢, dic biét 1a bénh
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Linh vue ky thuit dwoc dé cip

Giai phap hiru ich thudc linh vuc cong nghé vi sinh vat hoc va cong nghé sinh
hoc lién quan dén cac ching vi nAm séng noi sinh trong cdy dugc lidu c6 kha ning sinh
tbng hop huperzin A va huperzin B. Cu thé 1a dé cap dén chung vi ndm ndi sinh
Schizophyllum commune TLC-12 thuan khiét vé mait sinh hoc, dugc phéan lép tur than
cay Thach ting javanica (Huperzia javanica) phan b6 tai Quan Ba, Ha Giang, Viét Nam
¢6 kha nang sinh téng hop hoat chat huperzin A va huperzin B, hai chat nay c6 tac dung
trong viéc diéu tri bénh rdi loan tri nhé, dic biét 1a bénh Alzheimer.

Tinh trang k¥ thuit cia gidi phap hiru ich

Cay Thach tung javanica (Huperzia javanica) 1a mét loai cay dugce lidu thude ho
Thong dit (Lycopodiaceae). La loai ciy ua 4m va béng, moc trén dat 4m c6 tang day va
nhiéu man, thuong moc thanh ddm nho trén dét trén rung rdm thudng xanh, & do cao
1000-1500m va duogc tim thdy nhiéu ¢ Trung Qudc, An P9, Nhat Ban. Thach ting
javanica dugc biét dn nhu mét loai thao dugc quy, dic biét duoc sir dung trong diéu tri
bénh Alzheimer (Tang 1996; Wang va cdng su, 1998; Yang va cong su, 2008). O Viét
Nam cay Thach ting javanica dugc tim thiy & cac tinh Ha Giang, Vinh Phuc. Day la
cdy c6 nhiéu nam, cao khoang 10-40 cm. Than moc dimg hay nam trén mat dit ngon
huéng 1én trén, canh phan nhanh ludng phan 1-2 1an, dudong kinh khoang 2-5 mm, hinh
tru. L4 sinh dudng hinh méc, hinh elip tdi elip hep, kich thuéc khodng 11-19 x 2-5 mm,
chép 14 rt nhon, mép c6 riang cua khong déu, 10-25 rang. L4 bao tir c6 hinh méc tuyén
tinh, hinh mac hodc hinh trimg, 7-14 mm x 1,5 - 4 mm, mép c6 ring cua khong déu. Tai
bao tir hinh thin, 0,6-1,1 x 1,2-1,6 mm, moc & nach 1a bao tir, khong cuéng, hoi vang.

Suy gidm tri nhd 1a thuat ngtr chung chi sy suy gidm kha nang tri tu€¢ nghiém
trong dén ndi anh hudng dén cudc sdng hang ngiy. Bénh Alzheimer (bénh sa st tri tué
hay mét tri nh6) chiém 60-80% trong nhirng bénh 1am suy giam tri nhé. Bénh Alzheimer
thuong gidp & nguoi gia, ngay nay bénh cé xu hudng tré hda trén toan ciu. Bénh c6 tac
dong x4u dén ngon ngit, tu duy va anh hudng tiéu cuc dén hoat dong sinh hoat hang
ngdy ctia ngudi bénh. Bénh Alzheimer trim trong hon theo thoi gian va cudi cing gay
tir vong. Bénh Alzheimer dugc coi 1a nguyén nhén 16n thtr ba giy t vong ¢ cac nudce
phét trién sau bénh tim mach va ung thu (Wimo va cong su, 2007). Hién nay, trén toan
thé gidi c6 khoang 50 triéu ngudi méc bénh Alzheimer, trong d6 bao gbém hon 5 triéu
ngudi My. S6 ngudi méic bénh ngly cang ting do sb nguoi gia & cac nudce phat trién
chiém ty 1€ dang ké, diéu ndy lam anh huodng 16n téi dn dinh xa hoi. O Viét Nam, sd
ngudi cao tudi chiém 11% tdng déan sb, kéo theo s6 ngudi mic bénh Alzheimer ting, vi
vay nhu cdu chita bénh ting cao. Alzheimer 1d mot cin bénh rit phirc tap va khong thé
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didu tri khoi hoan toan bing viéc dung thudc hoic bién phap can thiép nao khac. Hién
nay, cac chuyén gia y té ciing chi c6 thé dua ra nhitng bién phap dé ngan chan tinh trang
bénh phat trién nhanh hon. Viéc sir dung cac chét trc ché cholinesterase (AChEI) 1a mot
bién phap chinh trong diéu tri Alzheimer, trong d6 huperzin A 1a hoat chét chinh va
duoc stt dung nhiéu nhét. Hién nay ngudn cung cap huperzin A chinh chi yéu 1a tir cy
Thach tung rang cua (Huperzia serrata).

Huperzin A va huperzin B 1a hai alcaloit c6 tac dung uc ché cholinesterase
manh mé, c6 chon loc, c6 dugc tinh doc dao. Huperzin A dugc chiét xuét dau tién &
Trung Quéc vao nam 1948 va dugc phé duyét dé diéu tri Alzheimer vao nhitng nim
1990, ngay nay da co san duéi dang thudc hd tro diéu tri @ Hoa Ky. Huperzin B thé hién
hoat tinh trc ché cholinesterase thap hon huperzin A nhung c6 thoi gian tic dung 1au hon
va thé hién chi sb diéu tri cao hon. Huperzin B cho thiy kha ning duy tri va phuc hoi tri
nhé & ca chudt tredng thanh va chudt gia duoc diu tri bang huperzin B trong cac thi
nghiém in vivo. Huperzin A va huperzin B cg kha nang tac dong truc tiép 1én ndo bd véi
lidu luong thap, chi tinh bang microgram nho kha ning xuyén qua hang rao mach méau
ndo. Sau khi vao duoc ndo, cac huperzin uc ché viéc san sinh ra acetylcholinesterase,
gitp ham lugng acetylcholine trong néo tang Ién, lam cai thién nhén thire va tri nhé cho
bénh nhén Alzheimer. Ngiy nay, cac huperzin con dugc chimg minh khong chi hd trg
ndo bd cua ngudi Alzheimer, nguoi gia co biéu hién suy gidm tri nhd ma con hiéu qua
trong viéc cai thién tri nhé ¢ nguoi 16n khée manh.

Huperzin A da dugc phén 18p tir cac loai thuc vat ho Lycopodiaceae khac nhau
cua Uc, Phap, Panama, Mexico, Malaysia, Ba Lan, va dac biét la ¢ Trung Quéc, noi ho
Lycopodiaceae phan b rong rai. Huperzin A da dugc xac dinh & hon 50 loai thudc ho
Lycopodiaceae nhung chua c6 cong bd nao ching minh cay Thach ting Javamca co kha
nang sinh huperzin A. Tuy nhién, ham lugng huperzin trong cac loai cay rat thp va viéc
khai thac qua mirc da lam giam qun thé cdy dugc lidu trong tu nhién. Thém vao do, cay
cham phat trién, ning sut thap nén kho dap ung duge nhu cau thi trudong. D3 c6 nhidu
két qua kha quan cong bd vé nuéi cly in vitro véi mot s6 loai cay (Huperzia serrata) va
tbng hop hoa hoc huperzin A, huperzin B. Mac du vy, cdc phuong phap nay van chua
dem lai hiéu qua cao do doi hoi k§ thuét phirc tap, chi phi cao, thoi gian tuong dbi dai,
thoi gian nhan dugc gidng cay dé thu 1am nguyén liéu sén xuat thude ciing kéo dai hang
nam (Szypula va cdng su, 2005; Ma & Gang, 2008). Viéc téng hop héa hoc huperzin A
mac du d3 duogc nghién ciru va thanh cong vao nam 1989 (Kosiba va cong su, 1989) va
¢6 thé san xuit mot luong huperzin A kha 16n, tuy nhién ddy khong phai 1a mot phuong
phap kha thi béi k¥ thuét phirc tap, chi phi san xuét cao va tao nhiéu chit din suit phu
khac nén tinh kha dung khong cao va co thé gy nhiéu tic dung phu khi str dung so véi
huperzin A ty nhién (Tun va cong su, 2011; White va cong su, 2013). Nhiéu nghién clru
da chiing minh ndm nodi sinh phén lép tir mot sb ciy duogc liéu thude ho Thong dét co
kha ning san sinh cac huperzin. Do d6, viéc nghién ctru phan 1ap céc ching nim nodi
sinh trong cac cdy ho Thong d4t c6 kha nang san sinh hoat chét huperzin A, huperzin B
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da dugc cic nha khoa hoc quan tdm nhim thay thé, ting cudng luong huperzin cho
nganh cong nghiép dugc.

Hop chit huperzin A va huperzin B dugc tim thay sinh téng hop béi cac loai nim
ndi sinh trong mot s6 cay thudc ho Thong dat, trong d6 chu yéu 13 céc chung sinh
huperzin A phén 14p duoc tir cdy Thach ting ring cua, bao gdm cac chi chit yéu nhu
Aspergillus, Trichoderma, Coniochaeta, Rhizoctonia, Alternaria, Plectosphaerella,
Paecilomyces, Podospora, Penicillium, Cyphellophora, Colletotrichum, Acremonium,
Blastomyces, Schizophyllum va Botrytis. Cac ching cong b phan lap tir cAy Thach tiing
rang cua bang k¥ thuit phan tich sic ky mang 1ong (TLC) va sdc ky mang 16ng hiéu
nang cao (HPLC) bao gbm: Li va cong su (2007) da phan 1ap duoc chung Acremonium
sp. 2F09P03B san sinh huperzin A v6i ham luong 8,32 pg/L; Wang va cong sur (2011)
da xac dinh duogc 39 ching c6 kha ning san sinh huperzin A thudc cac chi Aspergillus,
Podospora, Penicillium, Colletotrichum, Acremonium, Blastomyces, Shiraia va
Botrytis, trong d6 ching Shiraia sp. SIf14 cho san lugng huperzin A cao nhit 12 327.8
ng/L; Yang va cong su (2011) da phén 1ap dugc ching Colletotrichum gloeosporoides
ES026 c¢6 kha nang sinh 30 pg huperzin Alg ndm kho; Ching Cladosporium
cladosporioides LF70 san sinh 56,84 ng/g ndm khé (Zhang va cong su, 2011). Chung
Xylariales sp. SY-02 sinh 26,4 pg/L (Su va cong su, 2011). Hu Weixin va cong sy
(patent Trung Quéc s6 CN102168017B) di nghién ctru nang cao san luong cla chiing
Colletotrichum gloeosporioides YLJ-13 c¢6 kha nang san sinh huperzin A 1én t6i 199,6
mg/L rat c6 trién vong cho san xuét huperzin A quy mo 16n; Dong va cong su (2014) da
phan 14p dugc chung Podospora sp. S29 sinh 50,6 pg/g ndm khd va Trichoderma
harzianum 144 13 37,63 pg/g ndm kho; Su va Yang (2015) da phén 14p dugc ching
Paecilomyces tenuis YS-13 ¢6 kha nang san sinh dugc 21 pg huperzin A/L. Han va cong
su (2016) phan 1ap dugc chung Fusarium oxysporum SNZ-12 sinh 11,1 mg/L. Zaki va
cong su (2019) phan 1ap ching Alternaria brassicae AGF041 véi san lugng huperzin A
dat 42,89 pg/g nam khd. Han va cong su (2020) da phén lap duoc 5 ching Mucor
racemosus NSH-D, Mucor fragilis NSY-1, Fusarium verticillioides NSH-5, Fusarium
oxysporum NSG-1, Trichoderma harzianum NSW-V san sinh huperzin A cao lan luot
14 107,0 mg/L, 181,7 mg/L, 117,1 mg/L, 111,1 mg/L va 319,8 mg/L. Cui va cdng su
(2021) phan 1ap duge ching Colletotrichum boninense HS7-1 sinh 3,7 pg/g nim kho.
Mot sb trong cac ching nay da dugc ding ky ban quyén tai Trung Quéc hoidc di xac
dinh duoc cac diéu kién 1én men thich hop va la ching gidng gbc 1am nguyén ligu cho
san xudt huperzin A quy md cong nghiép. Cac chung phan lap tir cdy Phlegmariurus
plegmaria c¢6 c6 kha nang tao ra huperzin A 1a Ceriporia renrata MY311 sinh 40,53 pg
L va Hypoxylon investiens NX9 sinh 27.48 pg/L (Zhang va cong sy, 2015). Olga va
cong su (2020) da phan l4p dugc ching Fusarium sp. C17 ti cdy Phlegmariurus
taxifolius ¢6 kha nang sinh 3,2 pg huperzin A/g nim kho. C4c nghién ctru vé& nAm ndi
sinh sinh huperzin thudc loai ciy Thach tung javanica la chua c6 cong bd va cac cong
bd vé& ching vi nAm ndi sinh c6 kha ning sinh dong thoi ca huperzin A va huperzin B 1a
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chua c6 nhiéu, trong d6 ching Schizophyllum commune MT39 dugc phén 13p tir cdy
Phlegmariurus phlegmaria dugc chimg minh c6 kha nang sinh huperzin A (patent CN
103834577A) va chung nim Colletotrichum gloesporioides phan 18p tir cdy Huperzia
serrate sinh ca huperzin A va huperzin B da dugc t6i wru héa didu kién 1én men cho két
qua ham lugng tich liiy cta huperzin A va huperzin B dugc do dat mirc cao nhit (lan
luot 14 12,417 pg/mL va 4,66 pg/mL) vao ngay thir muoi bbn (Liqin va cdng su, 2018).

O Viét Nam, truéc day da co nhiéu nghién ctru vé vi ndm ndi sinh trong cay dugc
liéu. Gan day, nhém nghién ciru da cong b 5 chung vi ndm ndi sinh phan 1ap dugc tir
cdy Thach ting rdng cua phan bd tai Sa Pa (tinh Lao Cai) va Pa Lat (tinh Lam Dong)
¢6 kha nang sinh téng hop huperzin A va da dugc cip bing doc quyén sang ché va giai
phéap hiru ich, bao gdm cac chung: Fungal endophyte Tsp25, Penicillium sp. LDL4.4,
Xylaria sp. Tsp20, Penicillium reticulisporum Tsp4l va Fusarium sp. Rsp5.2 vé1 ham
luong huperzin A lan luot 12 2,88 mg/, 1,38 mg/L, 37,3 pg/L, 34,1 pg/L va 19,4 ng/L
(Thanh va cong su, 2019, 2020). Tuy nhién, cho dén hién nay chua c6 nghién ciru nao
v& chung vi nim noi sinh Schizophyllum commune & cdy Thach ting javanica (Huperzia
Jjavanica) c6 kha nang sinh ddng thoi ca huperzin A va huperzin B dugc cong bd. Cac
két qua nay la tién dé va co sd khoa hoc dé cac nha khoa hoc thuc hién cac nghién ctru
tiép theo v& tao ngudn nguyén liéu cho cac nghién ctru san xuét huperzin A va huperzin
B nhim phuc vu hd trg didu tri bénh suy gidm tri nhd, dac biét 1a benh Alzheimer & Viét
Nam.

Ban chit ky thuit ciia gii phap hitu ich

Giai phéap hiru ich dé xuét chung vi nAm Schizophyllum commune TLC-12 thuan
khiét v& mit sinh hoc, duoc phan 1dp tir than cdy Thach tung javanica (Huperzia
Jjavanica) phan b tai huyén Quan Ba, tinh Ha Giang, Viét Nam c6 kha néng sinh tong
hop d6ng thoi ca huperzin A va huperzin B, cac chét nay co tac dung trong viéc diéu tri
r6i loan tri nhé, dic biét 1a bénh Alzheimer.

Chung vi ndm Schizophyllum commune TLC-12 thudn khiét vé mit sinh hoc theo
giai phép hitu ich mang trinh ty ADN vung ITS1-5,8S-ITS2 ¢6 d6 dai 556 bp va co kha
nang sinh téng hop hoat chét huperzin A va huperzin B véi ham luong lan luot 120,710
va 0,426 mg/L dich 1én men.

MO ta vin tit cac hinh vé

Hinh 1 13 hinh anh thé hién hinh thai khuan lac ctia ching Schizophyllum commune TLC-
12 trén mdi truong PDA-I sau 4 ngay nudi ciy trén dia thach. Khuén lac tron, vién lién;
soi sinh dudng béng xbp, mau tring sita; soi co chét mau tring xen vang.

Hinh 2 13 hinh anh thé hién hinh thai soi khuin ty cta ching Schizophyllum commune
TLC-12 chup trén kinh hién vi quang hoc (d6 phong dai 400 14n). Soi nim c6 vach ngin,
phan nhanh, bao tr mam ndy mam tao thanh sgi nam don vo tinh, trong mdi ngin s¢i
ndm chira mot nhén.
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Hinh 3 13 bidu dd thé hién sic ki @ HPLC (UV 310nm) cta dich chiét ching ndm
Schizophyllum commune TLC-12 trén h¢ théng sic ky 1éng hiéu nang cao LC/MS-Trap
Agilent series 1100.
M0 ta chi tiét giai phap hiru ich

Giai phéap hitu ich d& cap dén chiing Schizophyllum commune TLC-12 thuan khiét
vé mit sinh hoc duoc phan lap tir than cdy Thach ting javanica (Huperzia javanica)
phan b tai ving Ha Giang, Viét Nam, c6 kha nang sinh tdng hop hoat chit huperzin A,
huperzin B va mang trinh ty ADN vung ITS1-5,88-ITS2 c6 kich thuéc 556 bp dugc néu
trong SEQ ID NO:1.

Viéc phan 1&p chung thuén khiét vé& mat sinh hoc tir than cay Thach tung javanica
duoc thuc hién theo phuong phép ctiia Dobranic va cong su (1995) va Shen va cong su
(2000) co cai tién nhu md ta sau ddy: Mau cdy dugc rira sach voi nuée, khir trung lan
lugt bang etanol 70%, NaOCl 10% va HgClz 0,1% trong khoang thoi gian 3-5 phut. Sau
d6, cac mau cay dugc rua lai bang nuSc cat khtr tring 4-5 1an. Sau khi duge xir 1y, cac
mAu cdy duoc cét thanh timg phan nho (0,2-1cm), dat cac phan nho 1én dia peptri chia
mdi trudng PDA-I (M6i truong PDA-I cai tién c6 thanh phan mdi trudng (g/1) nhu sau:
150g khoai tay; 10g duong glucoza; 10g cao ndm men; 5g pepton; 5g tryton; 2g NaNOs;
0,5g MgSOs; 1g KH2PO4; 0,5g KoHPO4; 0,5 NaHPO4.2H>0; 0,3g KCI; 0,3g NaCl, 16g
agar va 1 lit nudc cét) voi khoang cach dong déu va duogc danh sb ki hiéu, tht ty riéng
tuong tmg. Cac dia dugc nudi & nhiét do 28°C trong thoi gian 3-10 ngay, hang ngay theo
dai su phat trién ctia cdc khuén lac ndm ndi sinh trong cay. Cay chuyén cac soi nim cia
cac loai niAm khac nhau tir cac dia ban dau sang dia thach PDA-I méi va nudi ¢ nhiét do
28°C trong thoi gian 3-10 ngay, theo doi va cdy chuyén dén khi thu dugc céc ching
thuan.

Chung ndm thuan khiét vé mat sinh hoc duoc dugc phan loai theo phuong phap
truyén théng dwa vao céc khoa phan loai ciia Nguyén Lan Diing va cong su, 1982; Bui
Xuan Déng, 1984; Ainsworth va cdng su, 2001; Wosten va Wessels, 2006. Sau do, tach
chiét hé gen cuia cc ching nidm thu dugc bang kit tach chiét ADN (G-spinTMTotal
ADN Extraction Kit) va khuéch dai doan gen ITS1-5,8S-ITS2 bing cap mdi dic hiéu
ITS1 (5- CCGTAGGTGAACCTGCGG - 3) wva ITS4 (5 -
CCTCCGCTTATTGATATGC — 3°). Tiép theo, doan gen 1TS1-5,8S-ITS2 thu duoc
duogc xac dinh trinh tu nucleotit bang may giai trinh tu AEI PRISM @ 3700 Genetic
Analyzer. Trinh tu nucleotit dugc phén tich bang phan mém PCGENE va trinh ty ving
dugc dbi chiéu trén Ngan hang dit liéu gen NCBI (GenBank) v6i phin mém Bioedit,
Blast va dinh danh.

Sau khi phan 1ap va xéac dinh cac dic tinh sinh truéng phat trién thu dugc chiing
vi ndm ndi sinh thudc chi Schizophyllum. Ching vi ndm nay c6 doan gen ITS1-5,8S-
ITS2 ¢6 kich thudc 556 bp va c¢6 do tuong ddng > 99,10%, d6 dai doan so sanh > 99%
so v6i cac chung Schizophyllum commune dugc d6i chiéu trén Ngan hang dir lidu
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GenBank mang cac ma s MN526594.1, MH539647.1, MF061788.1, MT859910.1 va
dugc dinh danh 14 Schizophyllum commune TLC-12.

Sau khi dinh danh, chiing nim Schizophyllum commune TLC-12 thuan khiét vé
mit sinh hoc duoc nudi ciy va xac dinh kha ning sinh tdng hop hoat chit huperzin A,
huperzin B. Chung nam dugc nudi cdy trong 1 lit moi truong PDB-I (Mdi truong PDB-
I cai tién c6 thanh phan mdi truong (g/1) nhu sau: 150g khoai tay; 10g dudng glucoza;
10g cao ndm men; 5g pepton; Sg tryton; 2g NaNOs; 0,5g MgSOs; 1g KH2POq; 0,5¢
K>HPOq; 0,5 Na;HPO4.2H20; 0,3g KCI; 0,3g NaCl va 1 lit nude cat) & nhiét do 28°C,
tbc @6 lac 180 vong/phiit trong 4 ngay va tién hanh thu sinh khéi bang ly tim & 6000
vong/phit, loai bé dich. Sinh khéi tuoi dugc sdy & 45 - 60°C va dugc tach chiét bang
dung méi hitu co thu dugc dich chiét nAm, dich chiét nay chinh 12 alkaloid toan phéan.
Dich chiét nAm dugc xac dinh kha nang sinh tébng hop huperzin A, huperzin B bing
phuong phap sdc ky mang méng (TLC) va bang phuong phép sic ky 16ng hiéu niang cao
(HPLC) trén hé théng sic ky 16ng hiéu ning cao LC/MS-Trap Agilent series 1100.

Chung vi nim Schizophyllum commune TLC-12 thuan khiét vé& mit sinh hoc theo
giai phap hitu ich cé kha ning sinh tdng hop hoat chét huperzin A va huperzin B v6i
ham luong lan lugt 13 0,710 va 0,426 mg/L dich 1én men. Chung Schizophyllum
commune TLC-12 thun khiét vé& mit sinh hoc trong giai phép hitu ich 1a chiing dugc
phan 14p tir thin cdy Thach ting javanica phan b6 tai Viét Nam c6 kha nang sinh tong
hop hoat chét huperzin A va huperzin B, hai chat nay c6 tac dung trong diéu tri réi loan
tri nhé, dic biét 1a bénh Alzheimer. Hop chit huperzin A dugc tim thdy sinh téng hop
béi cac loai nAm ndi sinh trong cac cay duge liéu ho Thong dat bao gbm cac chi chi yéu
nhu Aspergillus, Trichoderma, Coniochaeta, Rhizoctonia, Alternaria, Plectosphaerella,
Podospora, Penicillium, Cyphellophora, Colletotrichum, Acremonium, Blastomyces,
Botrytis va Schizophyllum. Két qua tim ra ching vi ndm néi sinh trong cay dugc liéu
thudc chi Schizophyllum, loai commune ¢ kha ning sinh tbng hop ca huperzin A va
huperzin B 1a mt cong b6 d4u tién & Viet Nam ciing nhu trén thé gidi. Diéu nay mé ra
hudéng di méi c6 hiéu qua trong viéc diéu tri bénh Alzheimer tai Viét Nam.

Chuing Schizophyllum commune TLC-12 theo giai phap hitu ich hién dang dugc
luu gilr tai Trung tdm Gibng va Béao ton ngudn gen vi sinh vat — Vién Cong nghé sinh
hoc — Vién Han 1am Khoa hoc va Cong ngh¢ Viét Nam & diéu kién lanh sau -20°C va -
86°C, trong dung dich 15% glycerol.

Vi du thwe hién giai phap hiru ich

MaAu than ciy Thach tung javanica (Huperzia javanica) tuoi phan b6 tai Quan Ba,
Ha Giang, Viét Nam dugc rira sach va duoc khir trung 1an luot b:%mg etanol 70%, NaOCl
10% va HgCl, 0,1% trong khoang thoi gian 3-5 phut rdi dugc rira lai bing nudc cat khir
tring 4-5 1An. Sau khi duoc xt 1y, cdc mAu cdy dugce cat thanh timg phan nh6 (0,2-1cm),
dat cac phan nho 1én dia peptri chita méi truong PDA-I v6i khoéng céch ddng déu va
duogc danh sb ki hiéu, tht tu riéng twong tmg. Cac dia dugc nuoi & nhiet 4o 28°C trong
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thoi gian 3-10 ngay, theo ddi cac dia hang ngay dé kiém tra su phat trién cta cac khuan
lac ndm. Céc soi nim cta cac loai nim khac nhau dugc céy chuyén tir cac dia ban dau
sang dia thach PDA-I méi va nudi ¢ nhiét do 28°C trong thoi gian 3-10 ngay, theo doi
va cly chuyén dén khi thu dugc cac ching nim thuan.

Két qua da phan 1ap dugc chimg TLC-12 thuan khiét vé mat sinh hoc c6 thoi gian
sinh trrdng 3-5 ngay nudi cdy. Nubi cdy ching TLC-12 thuén trén méi trudng thach
nghiéng dén khi khudn ty ndm phat trién phu kin mat thach (4-5 ngay), sau d6 bd sung
glycerol 15% vo trung, gilt ¢ 4-10°C, -20°C va -86°C dé luu giir va bao quan ching
gidng.

St dung phuong phép phén loai truyén théng vi nAm dua trén dic diém hinh théi
va vi hinh thai cia chiing ndm nhu hinh thai khuan lac, hé soi; vach ngén s¢i ndm, bao
ttr va cubng bao tir theo céc khoa phén loai cla Nguyén Lan Diing va cong su (1982);
Bui Xuin Dong (1984); Ainsworth va cong sur (2001); Wosten va Wessels (2006) dé so
bd nhéin dang, phan loai ching TLC-12 dén chi.

Ching TLC-12 dugc nudi cAy phat trién trén moi truong PDA-I & 28°C trong 3 -
5 ngay, quan sat dac diém hinh thai, mau sic va kich thude khuén lac. Chuing TLC-12
dugc nudi ciy trén dia moi trudng PDA-I sau 4 ngay nudi ciy hinh thai khuén lac duoc
thé hién trén hinh 1. Khun lac tron, vién lién; soi sinh dudng bong x6p, mau tring sita;
soi co chit mau tring xen vang. Chuén bj lam kinh, lamen va cac dia peptri d dugc khur
trung. Dung que cdy ldy mot miéng thach c6 s¢i nim phat trién kich thuéc khoang 0,5
x 0,5 cm dit 1én lam kinh rdi 1dy lamen ddy 1én bé mat miéng thach, nudi trong dia peptri
& 28°C trong khoang thoi gian 3 - 7 ngay cho dén khi soi ndm moc lan déu bé mit lamen.
Pit lam kinh va lamen 1én soi duéi kinh hién vi quang hoc, quan sat dac diém hé soi,
bao tir, cubng bao tir, vach ngén cua ching nAm. Hinh thai cua soi khudn ty ctia chiing
TLC-12 duge thé hién trén hinh 2. Soi ndm c6 vach ngan, phan nhénh; bao tir mam nay
mam tao thanh soi ndm don v6 tinh, trong mdi ngan sgi ndm chtra mot nhan. Chung vi
ndm dugc nhan dang so bd qua mau séc, hinh thai khuén lac cung dic diém vi hinh thai
theo cac khoa phan loai.

Két qua nhan dang dugc ching TLC-12 thudc chi Schizophyllum.

ADN ciia chimg TLC-12 dugc tach chiét bang kit tach chiét ADN (G-
spinTMTotal DNA Extraction Kit). Ving gen ITS1-5,8S-ITS2 cta ching TLC-12 dugc
khuéch dai biang phuong phap PCR st dung cép mdi ITS1 (5°-
CCGTAGGTGAACCTGCGG - 3°) va ITS4 (5°- CCTCCGCTTATTGATATGC - 3°).
Ciip mdi ITS1 va ITS4 khuéch dai doan gen ITS1-5,8S-ITS2 ciia cac chiing nam c6 kich
thuéc tinh toan theo 1y thuyét 500-600bp.

Phan tng PCR dugc thyc hién theo phuong phap chuén dugc mo ta béi White va
cong su (1990). Thé tich phan tmg PCR (50p1) bao gdm 100 ng ADN h¢ gen, 25 pl hon
hop chudn, 0,5 pmol/L méi mdi va nuéc khir ion. Chu trinh nhiét bao gdm: 94°C trong
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5 phut; tiép theo 1a 35 chu ky nhiét: 94°C trong 1 phut 30 gidy, 53°C trong 1 phut 30
gidy, 72°C trong 2 phut; két thuc & 72°C trong 10 phut. Sau khuéch dai, san phAm PCR
dugc phan tich bang dién di gel agaroza 1%. Két qua thu dugc mot phan doan gen c6
kich thudc khoang hon 500bp. Tinh sach doan gen nay bang kit tinh sach ADN
(GeneJET PCR Purification Kit #K0701, Thermo Scientific).

Trinh tu doan gen ITS1-5,8S-ITS2 cta ching TLC-12 dugc xac dinh trén may
giai trinh tu ty dong AEI PRISM@ 3700 Genetic Analyzer (ThermoFisher Scientific,
My§). X1t ly dit liéu trinh tu doan ADN bing phdn mém Bioedit, Blast va so sanh, ddi
chiéu dir liéu ngudn gen trén ngan hang gen NCBI (bang 1). Trinh tw doan gen ITS1-
5,8S-ITS2 cua ching TLC-12 duogc thé hién & SEQ ID NO:1.

Két qua da x4c dinh dugc trinh ty doan gen ITS1-5,8S-ITS2 tach tir ching TLC-
12 ¢c6 kich thudce 556 bp. Trinh ty doan gen nay c6 do tuong déng > 99,10% va do dai
doan so sanh > 99% so véi cac ching thudc chi Schizophyllum, loai commune dugc dbi
chiéu trén Ngan hang dir liéu gen NCBI, két qua so sanh nay da khing dinh dugc chung
TLC-12 thudc chi Schizophyllum, loai commune.

Bang 1- Mtrc d0 tuong dong doan gen ving ITS1-5,8S-I1TS2 cia ching vi nidm TLC-
12 khi so sanh trén Ngan hang dit liéu gen NCBI

Tén Chuing so sanh b6 dai Mirc do
hiln doan so tuong
c A x A \

& Tén Ma sb sanh % | dong %
Schizophyllum commune TF38 MN526594.1 100 99,28
Schizophyllum commune ENN1 | MH539647.1 100 99,28

TLC-12 Schizophyllum commune strain ME061788. 1 100 99,28
SCAUI2
Schizophyllum commune strain MT859910.1 99 99,10

LZ12-16

Chung Schizophyllum commune TLC-12 dugc nudi lic trong 1 lit mdi trudng
PDB-I & 180 vong/phut, nhiét do 28°C trong 4 ngay. Thu sinh khéi ndm tuoi bang ly
tAm 6000 vong/phut trong 10 phut. Siy khé sinh khdi ndm tuoi thu dugc & nhiét do 45-
60°C, nghién thanh bdt min bang nito 16ng.

Chiét xuat huperzin A, huperzin B tr bot nim khé theo cac buéce nhu sau: (1) bd
sung mot lwgng ammoni 10% véi ti 1€ 1ml/1g bot nam trong 1-2 gid & nhiét do phong;
(2) bd sung 30ml dung moi HCI 5% ti 1€ 1:30ml, lic & nhiét do phong trong 24 gid; (3)
ly tam thu dich chiét & 6000 vong/phit trong 10 phit; (4) chinh dung dich thu dugc vé
d6 pH 12 10 bing NaOH 10%/NH4OH 25%; (5) chiét 3 1an véi cloroform (ty 1& 1:1),
thu pha dudi; (6) cd quay loai bé dung mdi, thu dugc cén alkaloid toan phan; va (7) hoa
tan cin alkaloid thu dugc trong 1ml metanol.



4120 9/13

Dich alkaloid toan phén thu dugc duge xac dinh hoat chét huperzin A, huperzin
B bang phuong phép sic ky mang méng (TLC) nhu sau: (1) hoa tan chét chuén huperzin
A, huperzin B trong metanol 1mg/ml, pha loang dén cac ndng do chudn; (2) hoat hoa
ban mong silicagel bang cach sdy 1 gio & 110°C, mau dugc chdm 1én ban méng bing
pipet, siy nhe ban méng dé bay hét dung mdi; (3) dung kep dua ban moéng da chdm mau
vao binh dung mdi c6 thanh phan cloroform:isopropanol:etyl axetat:amoni (ty 1¢
4:1,5:1:0,1), ddy nip binh, theo ddi vach dung mdi di chuyén dén khi cdch mép trén tAm
ban mong lcm thi 14y ban mong ra khéi binh, sdy nhe ban méng; (4) stt dung thude
nhudém KMnOs 0,5% va Iod 0,5% xit déu 1én ban méng, sdy nhe ban mong, quan sat
vét. Két qua xac dinh dugc alkaloid toan phén thu dugc tir ching TLC-12 cho két qua
duong tinh véi huperzin A va hupezin B.

X4c dinh ham luong huperzin A, huperzin B c¢6 mit trong dich chiét ching TLC-
12 bang phuong phap sic ky 16ng hiéu niang cao (HPLC) trén hé théng LC/MS-Trap
Agilent series 1100 v6i cot phan tich Zorbax SB -C18 RP (4.6 x 150 mm), detector DAD
va MS. Trén h¢ théng HPLC, pic tin hiéu dugc lya chon cua huperzin A chuin dugc
phat hién mdt cach 6n dinh tai thoi gian luu Rt 6,3-6,4 phut, pic tin hiéu dugc lya chon
cua huperzin B chuin duoc phét hién 4n dinh tai thoi gian luu Rt 3,5-3,8 phut. Tur cac
két qua gia tri cudng dd pic ion phén ti, gia tri tich phan cuong do hép thu tir ngoai cuia
pic, stt dung phuong phéap phén tich phuong sai hdi qui tuyén tinh mot 16p (ANOVA)
dé xay dung duong chuén phuc vu cho viéc dinh lugng huperzin A, huperzin B trong
mau. Két qua cho thdy, pic chét huperzin A trong dich chiét chung TLC-12 dugc phat
hién & thoi gian luu Rt 6,351 phut twong duong véi thoi gian luu Rt cua chat chuan
huperzin A, pic cht huperzin B trong dich chiét ching TLC-12 dugc phat hién & thoi
gian luu Rt 3,545 phit tuong duong véi thoi gian luu Rt cua chét chuin huperzin B. Két
qua duogc thé hién trén hinh 3.

Két qua x4c dinh dich chiét cia ching TLC-12 ¢6 ham lugng huperzin A dat
0,710 mg/L dich 1én men va ham lugng huperzin B dat 0,426 mg/L dich 1én men.

Hiéu qua dat dwgc cia giai phap hiru ich

Chung vi ndm Schizophyllum commune TLC-12 1a ching thuan khiét vé mit sinh
hoc dugce phén 14p tir than cdy Thach tung javanica phan b tai Viét Nam, c6 kha ning
sinh téng hop hai hoat chét huperzin A va huperzin B, hai chét nay c6 tac dung trong
diéu tri cac bénh rbi loai trf nhé, dic biét 1a bénh Alzheimer — chimg bénh gy sa sit tri
tué & ngudi cao tudi.

Cho dén nay, két qua nghién ciru v& vi nAm ndi sinh cdy Thach ting javanica c6
kha nang sinh tong hop huperzin va nghién ctiru v& ching vi nim sinh tong hop dong
thoi ca huperzin A va huperzin B thudc chi Schizophyllum, 1oai commune cia nhom
nghién ctru 1a két qua diu tién duogc cong bd. Chung Schizophyllum commune TLC-12
l1a mot trong nhitng chung dau tién duge nhém nghién ciru phén 14p tir cac cay thude ho
Thong dét tai Viét Nam c6 kha ning sinh tbng hop ca hai hoat chét huperzin A va
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huperzin B. Ching nay s& dugc thuc hién cac nghién ciru tiép theo dé nang cao hoat tinh
sinh tdng hop ca 2 hoat chit huperzin A va huperzin B dé sir dung 1am chiing gibéng gbc
tmg dung lam nguyén liéu trong san xuét hoat chit huperzin A va huperzin B quy md
cong nghiép, don gian, hi¢u qua, phuc vu hd trg diéu tri cac bénh suy giam vé tri nhd,
dic biét 1a bénh Alzheimer. Két qua nay mé ra huéng di méi co hiéu qua trong viéc
phong va diéu tri bénh Alzheimer tai Viét Nam, gop phén gidm gi4 thanh sén pham,
nang cao suc khoe cong dé‘)ng va tang hi€u qua kinh té, x4 hoi.
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YEU CAU BAO HOQ
1. Ching vi ndm Schizophyllum commune TLC-12 thudn khiét v& mit sinh hoc duoc
phén 14p tir than cay Thach tung javanica (Huperzia javanica) phan bb tai huyén Quan
Ba, tinh Ha Giang, Viét Nam, chung nay c6 kha néng sinh téng hop hoat chét huperzin
A va huperzin B véi ham luong 14n Iuot 13 0,710 va 0,426 mg/L dich 1én men va mang
trinh tw ADN vung ITS1-5,8S-ITS2 c6 do dai 556 bp dugc néu trong SEQ ID NO:1.
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DANH MUC TRINH TU

<110> Vién Cong nghé sinh hoc
<120> CHUNG VI NAM SCHIZOPHYLLUM COMMUNE TLC-12 THUAN KHIET

VE MAT SINH HOC CO KHA NANG SINH TONG HQP HOAT CHAT
HUPERZIN A VA HUPERZIN B

<160>

1

<210> SEQ ID NO:1

<211>
<212>

<213> Schizophyllum commune TLC- 12

<400>

556
ADN

cccaaagcct
gaatgtaatc
cttggctctc
ttcagtgaat
cctgtttgag
ttggaagtgg
tttcccttge
ctgacctagt
cttgtgcgcet

atatcaataa

tcacgggcgg
atggtcttga
gcatcgatga
catcgaatct
tgtcattaaa
aggtctgctg
gggatcgegt
cagtttcaat

aacttttgac
gcggag

cggttgacta
cagaccctaa
agaacgcagc
ttgaacgcac
taccatcaaa
gagcctaacg
ctccgatgtg
aggagtctgc

ttgacctcaa

cgtcwacctc
aaagttaata
gaaatgcgat
cttgcgcect
ccctcttttg
gagccagctc
ataatttcta
ttctaaccgt
atcaggtagg

13

acaccttaaa
caactttcga
aagtaatgtg
ttggtattcc
acttcggtct
ctcttaaatg
cgtcgetgre
ctcttgactg

actacccgct

gtatgttaac
caacggatct
aattgcagaa
gaggggcatg
cgagagtggc
tattagcgga
catctcgggg
agactagcga

gaacttaagc

60

120
180
240
300
360
420
480
540
556
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