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TOM TAT

Nam ky sinh con trung ma dac biét la Dong trung ha thao (Cordyceps sinensis) la chi nam
dwoc nhiéu quoc gia, ddc biét o Chau A bao gom Viét Nam su dung nhu mot v thude quy trong
cde bai thuoc y hoc c6 truyén. Tuy nhién, hiéu biét vé thanh phan lodi ciia chi ndm nay con rat han
ché boi nhiéu nguyén nhan trong dé ddc biét phai ké dén la cdc khé khan gap phdi trong céng tdc
phdn logi, dinh danh. Gan day, véi viéc siv dung cac phu"ong phdp dya trén Sinh hoc Phan tu két
hop voi Tin-Sinh hoc, cong viéc dinh danh nam phan nao dwoc hé tro tot. Nghién ciru bude dau
nay cia ching t6i trude hét nham xdy dung phwong phdp ludn nghién ciru, siv dung doan trinh tw
Internal transcribed spacer — ITS lam dich, véi muc tiéu hé tro dinh danh mét s6 mau nam ky sinh
cén tring thu thap tir vimg niii Langbian, Pa lat, Lam dong. Mot quy trinh thi nghiém bao ham tat
cd cac bude tiv tach chiét DNA hé soi ndam, PCR, gidi trinh tw, hiéu chinh trinh tw sau gidi, cdc
budc phdn tich dit lieu phan tir tir so sanh voi dit ligu Genbank hay xdy dung cdc cdy pha h¢ phan
tir déu da duwoc thiét lap. Quy trinh tir d6 da dwoc gidm dinh trén mot tap hop mau, trong dé két
qua hé tro dinh danh bang phwong phap vica moi xdy dung da cho thdy rdt trimg khép véi nhitng
mau da dwoc dinh danh dén mirc lodi ré rang truée dé dwa trén hinh thai. Phiwong phap lugn
nghién ciru vira dwoc xdy dung nay vi vy sé dwoc dp dung d@é hé tro dinh danh cho b mau nam
ky sinh c¢6n tring thu thdp tir ving niii Langbian, Pa lat, Lam dong, Viét Nam.

Tir khoa: Cordyceps, CTAB, Hiéu chinh trinh tu, ITS1-5.8S-1TS2, Pha hé phdn tu.
ABSTRACT

Insect-parastitic fungi, especially Cordyceps sinensis, parasitize larvae of insects, are used
as traditional medicinal drugs in various Asian countries, including Vietnam. However,
knowledge of taxonomy of these fungi is still limited, due to many factors such as the difficulties
in the classification and identification. Recently, the identification of these fungi was improved
by molecular and bioinformatic methods. In this preliminary study, first we want to establish the
protocol including DNA extraction, PCR, sequencing then proof-reading and phylogenetic tree
construction. The target sequence used for this protocol is Internal transcribed spacer — ITS. The
protocol is carried out using the sample set, in which the already identified results by
morphology and molecular biology combined bioinformatics were in high corcordance.
Therefore, this protocol will be applied in order to identify insect-parasitic fungi specimens
collected from Langbian mountain, Dalat, Lamdong, Vietnam.

Keywords: Cordyceps, CTAB, ITS1-5.8S-1TS2, phylogenetic tree, proof-reading.
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1. Mé dau

NAm ki sinh trén con tring c6 rat nhiéu
tng dung. Tiéu biéu co: Cordyceps sinensis
(Poéng trung ha thao), 1a 10di nim duoc coi nhu
c6 chira nhiéu hoat chat quan trong ding trong
y duoc nhit. C4c nghién cau cho thdy sinh
khéi cua lodi nAm nay c6 dén hon 20 tac dung
chira bénh khac nhau ddi véi con ngudi : (1)
Diéu chinh dap tng mién dich (Kuo va cs,
1996), (2) tic ché sy phat trién caa té bao khdi
u (Bok va cs, 1999), (3) gia tang chirc nang
gan (Manabe va cs, 1996), (4) thic day viéc
tiét ra cac hormone tuyén thuong than (Wang
va cs 2000), (5) giam huyét 4p va su ciang co
(Chou va cs, 1994), (6) diéu hoa duong mau
(Kuo va cs, 1996)...vvv. Céc nghién ciu vé
nhém nam Cordyceps trong thoi gian gan day
cho thay khéng chi riéng C. sinensis mai co
cac tinh chat nhu vay. Cang ngay cang co
nhiéu loai Cordyceps spp. Pugc phat hién co
kha nang ung dung trong y duge hon. Mot ung
dung tiéu biéu nita cua cac lodi nam khac
thuoc nhém Cordyceps la sir dung nhu cac tac
nhan déi khang sinh hoc ciing di duoc ung
dung nhiéu trong thuc té.

O Viét Nam, hiéu biét vé thanh phan loai
cua Cordyceps van con nhiéu han ché. Véi
mot chi nim cho nhiéu ang dung rong rai
trong thuc té va y hoc, viéc suu tap, phan lap
céc giéng thuan, khai thac thong tin khoa hoc
dinh danh céc loai nim nay la mot viéc can
thiét, trong d6, dinh danh ndm, dic biét 1a nam
soi tir lau da 1a mot céng viéc day kho khin
(Waddington, 2009). Vi vay, mac du cac nha
nam hoc di mét nhiéu nam nghlen cuu, tuy
nhién nhiing cdng bd vé thanh phan loai chi
nam nay van chua thuc su hop Iy va con nhiéu
mau thuin, dic biét khi xem xét nhiing bién
d6i di truyén anh huang boi nhimg ving dia ly
khéc nhau hay mdi lién hé giira thé vo tinh

(anamorph) va thé hitu tinh (teleomorph) caa
ching. Trong nhitng nim gan day, cac nghi
ngd trén da duoc giai quyét hiéu qua nhd su
dong gop tich cuc cua sinh hoc phan tir. Vi
huéng tiép can nay, trinh tu ITS (internal
transcribed spacer - ving trinh tu bién dong
cao, nam dém hai bén viing ma hoé cho 5.8S
rRNA) di duoc st dung phd bién trong nhitng
nam gan day. Viéc xac dinh trinh ty ving nay
dugc dé cap boi White va cs vao nam 1990 va
da duoc nhiéu nha khoa hoc tién hanh trén doi
tuong Cordyceps tir nhirng nam 2000 nhu Park
va cs, 2001, Liu va cs, 2001, Chen va cs, 2004,
Stensrud va cs, 2005, Kuo va cs, 2005,... vwv
thu duoc nhiéu két qua kha quan.

Nghién ctru budc dau nay vi vay duoc
tién hanh, ké thira mét cach co chon loc dir
lieu ving ITS caa cac mau nam Ky sinh c6n
tring tir Genbank, chung t6i trudc hét st dung
doan trinh ty ITS lam dich, mong mubn xay
dung mot phuong phap luan nghién ctu nham
muc tiéu ung dung trong hd tro dinh danh mot
s6 mau nam Ky sinh con triing thu thap tir viing
nui Langbian, Da lat, Ldm déng, Viét Nam sau
nay.

2. Vit liéu phwong phap

Vit liéu

27 mau hé soi ndm (duoc Ky hiéu biang
DL00XX) dwoc phan lap va lam thuan tir cac
mau nim ky sinh con triing thu thap tir nhitng
chuyén di thuc dia tai viing ndi Langbiang khu
vuc tinh Lam Pong do Vién Nghién ciu khoa
hoc Tay Nguyén cung cép. Pic biét trong d6
cic mau DL0003, 6 va 7 1a cic mau phan 1ap
tr hé soi cua Ophiocordyceps nevolkiana (Lé
Thuy Lién va cs. 2010) (Hinh 1) va mau
DL0002 Ia hé soi nam Cordyceps sinensis do
Tién si Yamanaka Katsuji (Vién nam hoc,
Kyoto, Nhat Ban) cung cp.
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Hinh 1. Cac miu phan lap tir hé soi ciia Ophiocordyceps nevolkiana

Nguon: L& Thiy Lién va cs, 2010
Téch chiét DNA

DNA tir hé soi nam duoc ly trich bang
cac phuong phap: su dung phenol/chloroform,
phong theo Chomczynski & Sacchi (1987):
mot que gat hé soi dugc cho vao eppendorf da
c6 chira 100ul dung dich TE 1X, thém vao 900
ul Trizol, pH8. DNA sau d6 duoc tia bang
Isopropanol véi chét trg tua GlycoBlue. DNA
duoc git trong dung dich TE 1X (Tris-EDTA)
va bao quan ¢ -20°C cho dén khi sir dung. Mot
s6 bién phap thay doi trong tach chiét khac
ciing duoc &p dung, dién hinh 12 bd sung
CTAB (Cetyl Trimethylammonium Bromide)
vao dich chira hé soi trudce khi tach chiét.

Phdn #ng PCR

Phan tmg PCR duoc thuc hién trén may
Mxpro-Mx3005P (Stratagene) va&i chuong
trinh nhiét bao gom 95°C- 5° (1 chu ky), 40
chu ky Iap lai vai 94°C- 307, 50°C- 307, 72°C-
30” va 72°C- 5° (1 chu ky). Thé tich hdn hop
phan tng 1a 50 pl bao gom: 1x dung dich dém
PCR, 100 nmol/L mai, 400 pmol/L mdi loai
dATP, dGTP, dCTP va dTTP, 1.5 units hot-
start Tag DNA polymerase, 3 mmol/L MgCl,.

Hinh 1: A Qua thé moc ra tir héc cay muc; B Ky chi 4u trung Coleoptera;

C Mt cit déi ving sinh san; D Thé chén hoi nhé 1én bd mat phan sinh san;

E C4u tao chén, vach day; F,G C4u tao tui, c6 ndp ban cau chira 5 chudi

bao tir; H,l Bao tir tai sau khi phat tan, thwong dinh thanh chudi hosdc tach

roi; J Hé soi ndm trén méi trudng PGA; K,L Thé binh va bao ti vé tinh

Trinh tu cia hai moi st dung trong phan ung
PCR (va cling la phan ng giai trinh ty) tham
khao tur cong trinh cia White va c¢s (1990) nhu
sau: mot trong hai modi xudi TSI
(TCCGTAGGTGAACCTGCGG), hoac ITS5
(GGAAGTAAAAGTCGTAACAAGG) va
ITS4 (TCCTCCGCTTATTGATATGC).

San pham PCR sé& dugc phan tich trén
gel agarose va sau do6 gui dén cong ty
Macrogen (Han qudc) dé tinh sach va giai
trinh tu.

Higu chinh trinh te

Pugc thuc hién bang cach st dung céc
phan mém Sea View phién ban 4.2.12 (Gouy
Manolo, 2011), Chromas Pro phién ban 1.7.4
(Technelysium, 2003-2012), cong cu BLAST
(Basic Local Alignment search tool) (Altschul
va cs, 1990) nham loai bo nhitng tin hiéu
khong chinh xac ¢ hai dau trinh tu khao sét,
kiém tra cac sai léch gitra hai két qua giai trinh
tu tr mdi xudi va moi ngugc, so sanh voi co
s& dir lieu GenBank.

Do tim md hinh tién héa va xay deng
cay phat sinh loai
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Xac dinh mo hinh tién hoa pht hop nhét
theo chuan Akaike Information Criterion
(AIC) bang phan mém jModelTest phién ban
0.1.1 (Posada, 2008). Cay phat sinh loai dugc
xay dung bang cac phian mém PAUP* 4.0b10
(Swofford, 2002) va MrBayes 3.2 (Ronquist
va Huelsenbeck, 2003) trong d6 cac thong sd
co ban duoc cai dat theo mau chuan. Mau
duogc chay 1.500.000 lan véi 1 chudi lanh va 3
chudi noéng, cdy duoc luu sau mdi 100 lan
chay. Céy phat sinh loai sau d6 duoc hién thi
bang phan mém TreeView dé phan tich két
qua.

3. Két qua — bién luan

3.1. Két qua xdy dung phwong phdp
ludgn dwa trén cac ky thudt Sinh hoc phan tir
va Tin-Sinh hoc trong hé tro dinh danh nim
ky sinh con trung

- Yéu t6 chit lwong DNA sau tich

chiét: Chiing t6i da thir nghiém nhiéu quy trinh
tach chiét DNA khac nhau, nhu st dung
phenol/chloroform, bd sung thém proteinase
K, bd sung thém SDS va bd sung dung dich
CTAB. Quy trinh tach chiét DNA duoc lua
chon sau cuing 1a quy trinh bé sung dung dich
CTAB boi chat luong DNA thu duoc la tot
nhat (théng qua cac chi sé6 do mat quang tai
cac buadc song 230, 260 va 280 nm), DNA nay
dam bao khuéch dai PCR thanh cong.

- Yéu té mai: thir nghiém PCR dau tién
dugc tién hanh véi cap ITS1/ITS4; tuy nhién
két qua di xuat hién mot vai truong hop
khuéch dai khéng thanh cong. Qua kiém tra
trinh ty mdi, chdng tdi nhan thay ddi véi mot
s6 dai dién thuoc chi nam ky sinh con tring,
trinh ty moi ITS1 ¢6 hai sai léch va kha ning
hinh thanh cdu trac bac hai kha bén vimng
(Hinh 2) dé c6 thé gy can tré cho viéc khuéch
dai. Mdi ITS5 vi thé dugc dung thay cho 1TSL.

Hinh 2. Vi tri hai mdi xudi 1TS5 va ITS1 khi so sanh véi cac trinh tu Cordyceps trén
GenBank

LOoraQyceps carainalis
Cordyceps brongniart
T S A Isaria javanica

/ Cordyceps bassiana

\ / Isaria farinosa
G c Isaria tenuipes
Ophiocordyceps sinen
G S Cordyceps gunnii
ggyoeps takaomonta
yceps pruinosa
ITS1 primer
T—a 1155 primer
G c
c G
T c G

Tong hop ca hai yéu t6 “chat lugng
DNA” va “mdi”, qué trinh khuéch dai PCR tir
hé soi ndm ky sinh con tring dd thanh cong.
Hinh 3 minh hoa két qua tach dién di san phdm
PCR tr 5 mau hé soi nim cho thiy sur dung
céc mau DNA tich bang phenol/chloroform
Xuat hién mot s6 trudng hop am tinh (Hinh
3A). Kiém tra ty 16 OD260/230 cho thiy rat
thip (vi du mau sé 1, ty 1& nay dat 0.1 so Vi
tiéu chuan: 16n hon 0.5). Viéc bd sung CTAB
véi muc tiéu loai bo cac tap chat thudc nhom
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ITSS primer ITS1 primer

polysaccharide, acid hiru co,... da chung to
dugc hiéu qua cua nd théng qua ty 1€
0D260/230 & c4c mau da ting 1én dang ké (tir
3-10 lan, vi du mau s 1, ty 18 nay dat 1.0) bén
canh ty 1¢ 0D260/280 nam trong khoang 1.7-
2. Cac mau DNA nay da cho phép PCR
khuéch dai thanh cong 3/5 miu (véi viée sir
dung cip mdi ITSI/ITS4) (Hinh 3B) va
khuéch dai thanh céng hoan toan 5/5 mau (voi
viée str dung cap mdi ITS5/ITS4) (Hinh 3C).
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Hinh 3. Két qua dién di san phdm PCR véi cip mdi (A) ITS1/ITS4; (B) ITS5/1TS4,
trong d6 DNA dwoc tach chiét theo phuong phip Phenol/Chloroform; va (C) cip mdi
ITS5/ITS4, trong d6 DNA dwoc tach chiét theo phwong phip CTAB

Thang 1) @ G & O

1000 bp

500 bp

GV

3.2. Két qui phén tich thanh phin
nucleotide viing ITS1-5.8S-1TS2

Két qua nay dugc trinh bay trong Bang 1
cho thdy: tong chiéu dai ba ving dao dong kha
I6n, tir 486 — 660 nucleotide va dao dong vé ty
¢ G+C tir 40.30% - 61.95%, trong d6 vung
ITS1 cb ty I¢ G+C dao dong cao gitta cac loai
ndm khao sat tir 38.74% (DL0043) - 60.64%
(DL0003) va chiéu dai tir 182 (DL0008) dén
333 nucleotide (DL0043); Vung ITS2 co ty 1€
G+C dao dong tir 41.90% (DL0043) — 63.13%

OO @60 O 0 & @ O

700 bp

® ©

(DL0006), chidu dai dao dong tir 282 (DLO002)
— 372 nucleotide (DL0030). So sanh chung gitra
hai viing ITS1 va ITS2 cho thay hai viing nay c6
chiéu dai tvong dwong nhung ty 1¢ G+C ving
ITS2 hau nhu ludn cao hon ving ITS1 khoang
1-5%. Vung 5.8S rat it bién dong chiéu dai toan
bo cac mau khao sat 1a 157 nucleotide, ty Ié
G+C dao dong ciing rét it trong khoang 46.5%
— 49%. Nhu vay qua két qua phan tich cd thé
nhan thay ving ITS1 va ITS2 la nhiing ving rat
bién dong, su sai khac gitta cac loai 1a rat 1on.

Bang 1. Sw bién dgng vé chiéu dai va thanh phan G+C ciia ving 1TS1 va ITS2

Mau ITS1 ITS2 TONG
%GC  ChiéuDai | %GC  ChiéuDai | %GC  Chiéu Dai
DL0001 51.96 204 57.79 289 55.38 493
DL0002 54.15 205 58.36 281 56.58 486
DL0003 60.64 249 62.87 342 61.93 591
DL0006 60.32 247 63.13 339 61.95 586
DL0007 60.16 246 62.68 343 61.63 589
DL0008 47.25 182 56.91 304 53.29 486
DL0024 59.84 249 62.37 295 61.21 544
DL0025 57.79 244 60.47 296 59.26 540
DL0027 54.39 239 57.96 314 56.42 553
DL0028 59.66 233 57.93 328 58.65 561
DL0029 55.13 234 57.45 329 56.48 563
DL0030 48.08 260 47.58 372 47.78 632
DL0031 50.64 235 54.35 333 52.82 568
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MAu ITS1 ITS2 TONG
%GC Chiéu Dai %GC  ChiéuDai | %GC Chiéu Dai
DL0040 57.03 263 57.74 310 57.42 573
DL0041 59.64 262 61.04 308 60.35 570
DL 0042 59.07 259 60.77 311 60 570
DL0043 38.74 333 41.90 327 40.30 660
DL0044 52.89 242 56.92 318 55.18 560
DL0045 50.23 217 57.82 339 54.86 556
DL0046 44.66 309 42.86 336 43.72 645
DL0047 54.62 238 57.88 311 56.47 549
DL0048 59.55 267 60.19 314 59.90 581
DL0049 51.74 259 54.88 328 53.49 587
DL0077 47.27 220 55.88 340 52.50 560
DL0081 48.95 237 54.4 318 52.07 555
DL0082 49.21 252 55.89 331 53.00 583
DL0088 45.62 217 53.05 328 50.09 545
DL0090 55.19 241 57.64 314 56.58 555

3.3. Két qud so sdnh véi co sé dir ligu
Genbank

Trinh ty vung ITS1-5.8S-1TS2 sau khi
hiéu chinh c6 d6 dai trong khoang 486 — 660
bp duogc ding lam “input” nham tim kiém trinh
tu tvong dong trong co s& dit lieu Genbank.
Ghi nhan dau tién 1a két qua so sanh cho thay
toan bo 28 mau “input” déu c6 do twong ddng
cao, cao nhét vai céc trinh ty thuoc Cordyceps
va cac thé anamorph cua Cordyceps tir cac chi
lien quan bao gdom Paecilomyces, lsaria,
Simplicillium, Beauveria va Metarhizium véi
d6 bao phu (query coverage) va do tuong dong
cao nhat (Max ident) dat lan luot 99-100%
(Bang 2). Mot vai mau c6 cac nucleotide sai
Iéch so vai trinh tu trén co so dir liéu, tuy nhién
khi kiém tra lai biéu ¢ huynh quang tai cac vi
tri ndy, cac tin hiéu tai day rat rd nén viéc doc
sai base khong thé xay ra (Dir liéu khong trinh
bay), do d6 két qua hiéu chinh van duoc giir
nguyén nhu cli (Bang 2).

Két qua so sanh nay dong thoi cho thay
c4c mau nam thu thap khong bi I4n tap, c6 do
tin cay cao cling nhu qua trinh phan 1ap lam

thuan hé soi da dugc thuc hién tét. Két qua
BLAST nay ciing giup ching to61 suy luan
thong tin dé chon lua céc loai tham chiéu ciing
nhu phén tich cac cay pha hé phan ti sau nay.

3.4. Két qud do tim mé hinh tién héa

Bo6 di liéu c6 77 trinh ty bao gdm 28
trinh tu truc tiép tir dé tai nay va 49 trinh ty
tham khao trén GenBank dai 667 nucleotide
dugc chuyén vao phan mém jModelTest dé
xac mo hinh tién hoéa tdi wu. Tét ca cac trinh tu
ching t6i tham khao tur Genbank lam tham
chiéu déu c6 ngudn géc rd rang: bai bao cong
bd, v&i ma sb truy cap trinh ty trén Genbank
va nhit 12 tén loai cua mau dugc cung cap rat
day du kém tén “Ngan hang gidng”, vi du:
CBS: Centraal bureau voor Schimmelcultures,
Utrecht, The Netherlands, ARSEF:
Agricultural Research Service Collection of
Entomopathogenic  Fungal Cultures, U.S,
ATCC: American Type Culture Collection
Center... vvv (Bang 3). Két qua do tim cho bd
dit liéu trén cho thay mé hinh tién hoa phu hop
nhat 1a TIM2ef+G, véi cac théng sé nhu sau:
partition = 010232, -InL = 5889.6148,



TAP CHi KHOA HOC TRUONG DAI HOC MO TP.HCM - SO 10 (1) 2015 9

K =228, R(a) [AC] = 1.6233, R(b) [AG]
3.1434, R(c) [AT] = 1.6233, R(d) [CG]
1.0000, R(e) [CT] = 5.1094, R(f) [GT]
1.0000, gamma shape = 0.5270.

 Khéi dir liéu nay dugc dua vao phin
mém PAUP* 4.0b10 [16] va MrBayes 3.2 dé
xay dung cay phat sinh loai.

3.5. Két qud xdy dung cdy phdt sinh lodi

bia hinh hoc (topology) cua cac cay phat
sinh loai duoc xay dung bang bén phwong
phdp Neighbor Joining (NJ), Maximum
Parsimony (MP), Maximum Likelihood (ML)
va MrBayer déu rat twong tu nhau va tuong
thich véi cdy ma nhom Kuo va cs (2005) da
thuc hién. Didu nay l1a phi hop vi céc trinh ty
ching tdi st dung lam tham chiéu trong
phuong phap dung cdy da s6 déu tring Vi
cong trinh cua Kuo va cs (2005). Cac gia tri
bootstrap trén tat ca cac cdy pha hé déu co y
nghia (16n hon 50).

Mau DL0002 Ia hé soi nam Cordyceps
sinensis ma ching tdi nhan dugc tr sy gitp do
cua Tién s Yamanaka Katsuji (Vién Nam hoc,
Kyoto, Nhat ban). Trinh ty ITS cia DL0002
qua thuc la ludn phan nhém vaéi dai dién tham
chiéu Cordyceps sinensis thugc ngan hang
CCRC voi mé sb CCRC 36421 (Kuo va cs,

2005) voi bootstrap dat 99 % (cdy MP; MB,;
ML) va 100% trén cdy pha hé NJ. Bong thoi,
két qua so sanh voi Genbank cho két qua
twong dong cao nhét véi Cordyceps sinensis
(AF291749). Vay mot lan nita, phuong phép
luan nghién cuu duoc xay dung ¢ day hoan
toan tng ho két qua dinh danh trinh ty ITS cua
DL0002 chinh la caa Cordyceps sinenesis.

Ba trinh ty DL0003, DL0006 va DL0007
la cac mau phan 1ap khac nhau caa mau nim
da dwoc ching t6i céng bd thanh phan loai
Ophiocordyceps nevolkiana (Lé Thuy Lién va
cs, 2010). Sy phan nhom véi trinh ty tham
chiéu duy nhit ma ching t6i c6 duoc tir
Genbank (HM856642) trén ca bbn cay pha hé
v&i boostrap dat 99-100% so véi 49 trinh tu
tham chiéu véi rat nhiéu dai dién khac cua chi
Cordyceps cing nhu cac chi khac lan can.
Dong thoi, két qua so sanh véi Genbank cho
két qua twong dong cao nhat Vi
Ophiocordyceps nevolkiana (HM856642). Hay
no6i cach khace, phuong phap ludn nghién ctu
dugc xdy dung O day lai thém mot lan nira
dugc chimg minh tinh ding ddn qua quan
diém hoan toan ung ho két qua dinh danh trinh
tw ITS cia cic mau DL0003, DLO00S va
DLO0007 chinh 1a cac bién thé khic nhau ctia
loai Ophicordyceps nevolkiana.

Hinh 4. Mt phin ciy pha hé phan tir dwoc xay dwng bang phwong phap Maximum
Parsimony, trong d6 xuit hién ciac don nhém ciia cac mau DL0002 véi Cordyceps sinensis,
DL0003-DL0006 va DL0007 véi Ophiocordyceps nevolkiana. Cac con sé hién thi trén cay la
gia tri bootstrap caa 1000 Ian ldp lai, 1n lwot ciia cac cAy MP/NJ/ML/MrBayer)

Po.cordyceps

99/100/100/100 |: DLO00S
DLOO077

82/98/99/99
EE DLOD4E
98/99/99/93 ggfimi— P javanicus
— DL003
DLOD49

SESER/EAMEE

S99/ 00/99,/99

Simplicillium-2p KYK00030

PR/100/99/99 C.sinensis
I— CLO002

S9/1 00/99/99

C.agriota
DLO003
oLO0O7

- Oph.necovolkiana
L D00&
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Bang 2. Két qua so sanh trinh tw ITS da hiéu chinh véi céc trinh tw trén GenBank
. ) i Do bao D¢ tuong ) .
Mau Loai twong dong nhat M4 sé truy cap Chieu dai phu dﬁAng Ca0 £ olue _ So Tai kiem
trén Genbank ‘ (bp) (Query  nhat (Max mismatch tra (*)
coverage) ident)
DLO0001 Cordyceps bassiana EU086423 493 100% 100% 0.0 0 Chép nhan
DL0002 Cordyceps sinensis AF291749 486 96% 100% 0.0 0 Chép nhan
DL0003 Ophiocordyceps HM856642 591 99% 100% 0.0 0 Chép nhan
neovolkiana
DL0006 Ophiocordyceps HMB856642 586 100% 100% 0.0 0 Chép nhan
neovolkiana

DL0007 O?}vac(;rk?gﬁgps HM856642 589 99% 100% 0.0 0 Chép nhan
DLO0008 Paecilomyces javanicus AB099944 486 100% 97% 0.0 0 Chép nhan
DL0024 Isaria tenuipes EF411223 544 100% 100% 0.0 0 Chap nhan
DL0025  Cordyceps ninchukispora FJ765278 540 99% 100% 0.0 0 Chép nhan
DL0027 Isaria javanica JN204422 553 100% 100% 0.0 0 Chap nhan
DL0028 Isaria farinosa HQ608087 561 99% 96% 0.0 0 Chép nhan
DL0029 Isaria javanica EF990131 563 97% 100% 0.0 0 Chép nhan
DL0030 Cordyceps sp GU207309 632 94% 99% 0.0 0 Chép nhan
DL0031 Simplicillium sp. AB378534 568 100% 99% 0.0 0 Chap nhan
DL0041 Cordyceps takaomontana EU807995 570 100% 99% 0.0 0 Chép nhan
DL0042 Cordyceps takaomontana EU807995 570 100% 99% 0 Chép nhan
DL0043 Cordyceps sp AY728273 660 100% 99% 0.0 0 Chép nhan
DL0045 Paecilomyces javanicus AB099944 556 100% 99% 0.0 0 Chép nhan
DL0046 Cordyceps sp JQ868750 645 100% 100% 0.0 0 Chép nhan
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Bang 3. Thong tin 49 trinh tw tham chiéu diung dé xay dwng dir liéu vang trinh tw

ITS1-5.8S-1TS2
A o MA SO TRUY
STT TEN KHOA HQC NGUON GOC CAP TREN
GENBANK
1 Cordyceps agriota ARSEF 5692 AY 245626
2 Cordycesp bifusispora ARSEF 5690 AY245627
3 Cordyceps brongniartii ATCC 66779 AY245628
4 Cordyceps dipterigena CCRC 35725 AY245629
5 Cordyceps heteropoda IFO 33060 AY245630
6 Cordyceps japonica IFO 9647 AY 245645
7 Cordyceps memorabilis CCRC 32218 AY245632
8 Cordyceps militaris* CBS 178.59 AY245634
9 Cordyceps militaris CCRC 32219 AY245633
10 Cordyceps myrmecophila CCRC 35726 AY245635
11 Cordyceps ochraceostromata ARSEF 5691 AY245646
12 Cordyceps ophioglossoides CCRC 32220 AY245636
13 Cordyceps scarabaeicola ARSEF 5689 AY245639
14 Cordyceps sinensis CCRC 36421 AY245638
15 Cordyceps sphingum CBS 114.22 AY245641
16 F:mgclﬁ;‘;ggigs CCRC 31900 AY 245642
17 Podostroma cordyceps IFO 9019 AY245647
18 Cordyceps roseostromata AR 4870 AY?245637
19 Metarhizium anisopliae KACC 40029 AF293842
20 Isaria fumosorosea GZU-BCECWQ16 GU194181
21 Isaria javanica RCEF4687 JN204422
22 Isaria tenuipes SCSGAF0058 JN851008
23 Isaria japonica BCC 2821 EU828662
24 Isaria takamizusanensis F1724 GU980039
25 Isaria xylariiformis GZUIFR-4606 FJ479746
26 Beauveria amorpha BCC 1665 EF411228
27 Beauveria asiatica FJAT-9623 JQ320364
28 Beauveria caledonica ARSEF 4302 HQ880821
29 Beauveria cf. caledonica ARSEF 2251 AY532003
30 Beauveria sp. IMI 228343 DQ376247
31 Beauveria sp. SYO7A JN817641
32 Beauveria sungii ARSEF 7279 HQ880813
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) o MA SO TRUY

STT TEN KHOA HQC NGUON GOC CAP TREN

GENBANK
33 Beauveria felina MTCC_6294 JQ266212
34 Beauveria varroae ARSEF 2694 HQ880802
35 Beauveria vermiconia ARSEF 2922 HQ880822
36 Beauveria sp. SJL0910 SJL0910 HM135176
37 Metarhizium robertsii A103 KC355183
38 Ophiocordyceps neovolkiana DLO0004 HQ215593
39 Paecilomyces javanicus Yokoyama, E. va Hara, A AB099944
40 Isaria farinose TRO053 HQ608087
41 Beauveria sp. RCEF3903 HQ270152
42 Beauveria sp. NHJ-11927 EF411231
43 Beauveria sp. MTCC 4502 JQ266178
44 Gibellula sp. BCC14505 GQ250021
45 Metarhizium sp. KACC 40230 AF293843
46 Cordyceps bassiana IM1391043 EU086423
47 Cordyceps ninchukispora BCC1422 FJ765278
48 Simplicillium sp. KYKO00030 AB378534
49 Cordyceps takaomontana BCC 1409 EU807995

4. Két lun

Chuing t6i da thanh cong trong viéc xay
dung phuong phap luan nghién ctu, tir viéc
chon quy trinh tach chiét DNA phu hop tir hé
soi ndm ky sinh c6n tring, chon mdi pht hop
cho khuéch dai viing gen ITS1-5,8S-1TS2, giai
trinh tu gen, hiéu chinh trinh ty dé xuat ra
nhitng trinh tu chinh x&c nhéat (vé mat thuc
nghiém da thu duogc). Phan tich trinh tu vung
ITS cho thay tinh bién dong cia ving trinh ty
ITS phu hgp muc tiéu xay dung cay phat sinh
loai hiéu qua trong hd trg dinh danh. Viéc

chon céc trinh ty tham chiéu dang tin cay tir co
s¢ dit liéu Genbank, do tim dwoc md hinh tién
hoéa t6i thich va xay dung cac cdy pha hé phan
tir tir bo dir lidu phén tir d3 dwoc kiém tra chat
ché& d4 cho phép dua ra cac két luan vé loai ctia
nhitng mau di duoc dinh danh (vé loai) trudc
do6 1a hoan toan trung khép.

Phuong phéap luan nghién ctru vira dugc
xdy dung t6t nay s& duoc 4p dung dé hd tro
dinh danh cho bé mau ndm ky sinh con tring
thu thap tor vung nai Langbian, Da lat, Lam
dong.
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