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NhAm nghién ciru cua Truong Pai hoc DBa Lat thudc tinh L&m
Dong, Viét Nam da thu thap dugc mau nam Ky sinh tir ddy ndi Lang
Biang trong chuyén giam sat ciia nhom, xac dinh hinh thai ban dau
cua loai nay la Cordyceps ninchukispora c6 vat chu la Beilschmiedia
erythrophloia Hay. DNA da duoc chiét tich bang phwong phap
Phenol/Chloroform (pH = 8), sau d6 tién hanh thanh PCR va giai
trinh ty cua cac ving gen muc tiéu bao gom ITS, nrSSU, nrLSU, Tef,
Rpb1. Tao cAy phat sinh phan tir bang viéc sir dung cac phuong phap
Neighbor joining, Maximum likelihood va Maximum parsimony
nham xac dinh mdi quan hé giita Cordyceps ninchukispora va cac
trinh tu tham chiéu. Chung t6i da khuéch dai dugc cac ving gen myc
tiéu, dong thoi tién hanh giai trinh ty va da xay dung mot bo dit lisu
bao gém 51, 51, 47, 35 va 51 trinh tu caa ITS, nrSSU, nrLSU, Tef,
Rpbl. Céc trinh tu nay dai dién cho nhiéu chi thudc cac ho
Ophiocordycipitaceae, Clavicipitaceae, Cordycipitaceae va 02 trinh
tu thuoc ho Glomerellaceae. Két qua phan tich phat sinh phan tir da
xéc dinh rang mau nim thu thap thudc vé chi Cordyceps va tao thanh
don nhom huyét théng (monophyletic group) vai loai tham chiéu
Cordyceps ninchukispora, véi gia tri bootstrap duoc hd trg cao. Tom
lai, danh gia phat sinh loai dwa trén bo dir liéu da gen da ho trg manh
m& cho viéc xéac dinh mau thu thap duoc la Cordyceps ninchukispora.

ABSTRACT

The research team from Dalat University, Lam Dong,
Vietnam, collected entomopathogenic fungi samples from the Lang
Biang mountain range during their routine survey. The initial
morphological identification of this species indicated it as Cordyceps
ninchukispora, with Beilschmiedia erythrophloia Hay. as the host.
DNA was extracted using the Phenol/Chloroform method (pH = 8)
and conducted PCR experiments and sequenced the target gene
regions, including ITS, nrSSU, nrLSU, Tef, and Rpbl. Molecular
phylogenetic trees were constructed using Neighbor-joining,
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Maximum likelihood, and Maximum parsimony methods to
determine the relationship between Cordyceps ninchukispora and
reference sequences. We successfully amplified and sequenced the
target genes, resulting in a dataset containing 52, 52, 48, 39, and 52
sequences for ITS, nrSSU, nrLSU, Tef, and Rpbl1. These sequences
represented various genera within the families
Ophiocordycipitaceae, Clavicipitaceae, Cordycipitaceae, and two
sequences from the family Glomerellaceae. The results of the
molecular phylogenetic analysis showed that the collected fungal
sample belonged to the Cordyceps genus and formed a monophyletic
group with the reference species Cordyceps ninchukispora, with
high bootstrap support. In conclusion, the multigene dataset-based
phylogenetic analysis strongly supported the identification of the
collected sample as Cordyceps ninchukispora.

1. Giéi thiéu

Cordyceps la mot chi nam ky sinh trén con trung, thudc hg Cordycipitaceae. Chi nay dugc
phan loai trong bd Hypocreales, nganh nam tii Ascomycota, va dugc mé ta 1an du béi Fries vao
nam 1818 (Shrestha & ctg., 2014). Chiing tim thiy trén nhiéu loai con tring khac nhau trong bo
Arthropoda bao gdbm Araneae, Coleoptera, Dermaptera, Hemiptera, Hymenoptera, Lepidoptera va
Orthoptera, trong d6 Coleoptera va Lepidoptera 1a hai bd quan trong nhat chira hon 200 loai
Cordyceps dugc ghi nhan (Shrestha & ctg., 2016). Tong cong, chi Cordyceps hién c6 khoang 750
loai dugc biét dén va chiing phan b trén khap thé giGi, tuy nhién, ching chil yéu dugc tim thiy &
Nam A, chau Au va Bic My. Nhimng loai nay 1a ngudn tai nguyén vo gid, duoc sir dung trong nhiéu
linh vye khac nhau nhu thuc pham va dugc pham. Cordyceps chira hon 200 hop chét sinh hoc ¢o
gia tri trong thuc pham, dugc pham va tiém nang diéu tri nhiéu bénh 1y. Trong nhom nay, loai noi
tiéng nhat 1a Cordyceps sinensis va nhiéu loai khac, nhu Cordyceps militaris, Cordyceps
pseudomilitaris, Cordyceps ophioglossoides va Cordyceps heteropoda ciing c6 tiém ning diéu tri
bénh 1y (Olatunji & ctg., 2018; Qu, Li, Li, & Zhao, 2022). Tai Viét Nam, chiét xuat tir Cordyceps
militaris da duogc st dung dé day nhanh qua trinh phat trién ctia té bao da va tai tao ving da bj ton
thuwong, dong thoi da duoc nghién ctru trén mé hinh chudt dé danh gia hiéu qua clia san pham nay.
(Nguyen, Vo, Nguyen, Nguyen, & Le, 2022). Bé bao vé cac loai thudc chi Cordyceps khoi nguy
co do thu hoach khong bén va dam bao chat luong trong san pham Cordyceps. Vi co rét it thong
tin ¢6 san vé cac loai khac cta chi Cordyceps, cho nén viéc nghién ctru vé Cordyceps khong chi
c6 y nghia tich cuc trong viéc bao vé loai nAm nay ma con c6 y nghia d6i v6i nghién ctru vé sy da
dang sinh hoc trong tu nhién.

Cordyceps ninchukispora tén gbc 1a Phytocordyceps ninchukispora dugc tim thay duéi
long dat hoic trong tang 14 rung c6 vat cha la Beilschmiedia erythrophloia (Su & Wang, 1986;
Sung & ctg., 2007). Cordyceps ninchukispora tac dung ddi véi tc ché trinh trang viém va di duoc
nghién ciru c6 nhiéu tng dung trong y té (Chang & ctg., 2017). Cho dén nay, théng tin vé loai nim
nay van chua day di, cu thé 1a vé dir liéu phan tar dung dé dinh danh loai bang phuong phap phan
tur. Vi vay, trén co s ap dung thanh tuu tir cac nghién ctru trude, chung toi da thuc hién phan tich
dwa trén dit liéu phan tir dé xay dung cay phét sinh phan tir nhdm xac dinh mau thu thap dugc la
Cordyceps ninchukispora. Phuong phap niy bao gdm phan tich tirng gen cu thé va két hop dir liu
tir 05 gen muc tiéu don 1¢, cu thé 1a ITS, nrLSU, nrSSU, rpbl, tef.
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2. Vat liéu, phwong phap nghién ctiru
2.1. Thu thd@p mdu ném

Mau dugc dinh danh hinh thai 1a Cordyceps ninchukispora va duoc thu thap ¢ Lang Biang,
Pa Lat, Lam Pong (Vi do 12° 2°19.0”, Kinh d6 108° 26°04.7”, d6 cao 1680m) trong cac dot giam
sat dinh ky nham khéo sét su da dang cua cac loai nam ky sinh & ¢on triung (Hinh 1). Mau thu thap
dugc quan lai bang gidy dat vao hop chira mau bao quan, ma hoa va chuyén mau vé phong thi
nghiém dé tién hanh phan tich.

Hinh 1. Mau nam Cordyceps ninchukispora

Mo ta hinh thai: Mau nim duogc phét hién trong 16p 14 muc cia ring cay 1a rong khu vuc
Bidoup - Nui Ba. Qua thé moc thanh dam tir boc trimg (4u tring) cua Lepidoptera. Qua thé ¢ mau
cam sang, kich thudc c6 thé 1én dén 55mm. Ving sinh san nam trén dinh cta qua thé, mau cam
séng, 15mm - 23mm (dai) x 1mm - 2mm (rong), hinh dang hoi thay d6i. Cudng ndm mau d6 cam,
20mm - 30mm (dai) x Imm (rong). Thé chén nhé cao 1én khoi bé mit qua thé, hinh trimg kéo dai,
xép kha day, cau triic vudng goc vai truc qua thé; kich thudc 1én dén 45 vach (dai) x 15 vach (rong)
(10X). T1i bao tur dang try, 70 - 110 vach (dai) x 1.5 vach (rong) (40X). Bao tur tui thuong khong
dut roi thanh timg bao tir riéng biét, chiéu dai gan nhu twong duong véi tii.

2.2. Téch chiét DNA va PCR khuéch dgi viing gen muc tiéu

DNA b gen duoc tach chiét bang phuwong phap phenol/chloroform (pH = 8) ¢6 bo sung f-
mecaptoethanol va CTAB (Chomczynski, 1993). L4y 1.5g mau nam cho vao dung dich lysis buffer
c6 chua 70pl Tris-HCI 1M pH 8.0, 392ul NaCl 2.5M, 140ul CTAB 10%, 14l B- mercaptoethanol
99.9%, 14ul dd H,0, 70pl Proteinase K 1 mg/ml va i qua dém & 65°C. Tiép theo thu dich néi va
b6 sung dung dich PCI (phenol/chloroform/isoamylalcohol ty 18 25:24:1) va tién hanh ly tam
13,000 vong/phut trong thoi gian 10 phat. Sau do, 16p trén cuing caa dung dich duoc két tua bang
ethanol 99% va taa DNA bang phuong phép Isopropanol. DNA duogc xac dinh ndng do bang
phuong phap do OD260. DNA di tach chiét duoc Iuu trir trong Tris-EDTA va bao quan & -20°C.

Cap méi dic hiéu dung dé khuéch dai cho cac gen muc tiéu (ITS, nrSSU, nrLSU, Tef, Rpb1)
duoc thé hién trong Bang 1. Phan tng PCR cubi cting c6 téng thé tich 1a 15uL va duoc tién hanh
vé6i chu trinh nhiét cu thé 1a: 01 chu ky & 95°C 05 phat; 40 chu ky bao gom: 94°C 30 giay; X°C 30
gidy; 72°C 01 phdt; va 01 chu ky & 72°C 05 phdt. Tién hanh dién di trén gel agarose 2.0% céc san
pham thu duogc. Sau dé, san pham di khuéch dai duoc giai trinh ty sir dung phuong phap Sanger.
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Bang 1
Trinh ty cac cap mdi sir dung trong nghién ciu
Gen Tén moi Trinh tw (5°- 3°) X (°C) | Tailiéu tham khdo
LROR (F GTACCCGCTGAACTTAAGC :
nrLSU (F) 55 (Vilgalys & Sun,
LR5(R) |ATCCTGAGGGAAACTTC 1994)
NSI1(F) |GTAGTCATATGCTTGTCTC (White, Bruns, Lee, &
nrSSU 42.2 ’ ’ ’
NS4 (R) |CTTCCGTCAATTCCTTTAAG Taylor, 1990)
CRPBI1 (F) |ICCWGGYTTYATCAAGAARGT (Castlebury,
Rossman, Sung,
Rpbl 55
RPBIC (R) | CCNGCDATNTCRTTRTCCATRTA Hyten, & Spatafora,

2004)

175 ITSIF (F) |CTTGGTCATTTAGAGGAAGTAA 5
ITS4 (R) TCCTCCGCTTATTGATATGC

- 983F (F) |GCYCCYGGHCAYCGTGAYTTYAT |
e
2218R (R) |ATGACACCRACRGCRACRGTYTG

(White & ctg., 1990)

Trong d6, Y = C/T,‘ D= A/G/T, W= A/T,R=A/G,H=A/C, K= G/"lj, I= A/C/G,
N = anybase; F: Moi xudi; R: Moi nguoc; X (°C) la nhiét do bat cap dé xuat

2.3. Phén tich phd hé phéan ti

Thong tin tham khao vé cac gen muc tiéu ITS, nrSSU, nrLSU, Tef, Rpb1 da duoc thu thap
tir Genbank (NCBI) dya trén di liéu duoc cong b truée do tir nghién ctu cua Sung va cong su
cong bd nam 2007 (Sung & ctg., 2007). Tat ca cac trinh ty da duoc thu thap clng véi thdng tin vé
tén loai va sb truy cap (Accession number). Trinh ty cac gen muc tiéu trong cac mau nim can duoc
hiéu chinh dé loai bo cé4c tin hiéu khong rd ¢ ca hai dau sau khi giai trinh ty bang phan mém
BioEdit 7.7.1. Sau d6, cac ciy phat sinh chiing loai phan tir duoc xay dung bang cac phuong phép
phan tich phat sinh loai nhu Neighbor Joining (NJ), Maximum Parsimony (MP) va Maximum
Likelihood (ML) theo huéng dan cua phan mém MEGA X.

3. Két qua
3.1. Két qua khuyéch dai cac ving gen muc tiéu: nrSSU, nrLSU, ITS, Rpb1, Tef

Mau ndm da thu thap duoc xac dinh so bo vé mit hinh théi 1a Cordyceps ninchukispora.
Sau d6, DNA bd gen duoc tach chiét va cac trinh tu muc tiéu duoc khuéch dai theo mo ta ¢ trén.
DNA di khuéch dai duoc dién di trén gel agarose 2.0%, cho thay c6 dai ré rang véi do dai khoang
950bp, 1,102bp, 803bp, 700bp va 1,030bp twong trng cho cac gen muc tiéu nrLSU, nrSSU, rpb1l,
ITS va tef. Cac DNA sau khi khuéch dai thanh cong da duoc giai trinh ty. Dong thoi, cac trinh tu
thu dugc da qua kiém tra va hiéu chinh céc tin hiéu khdng rd rang. Két qua co duoc 13, cac tin hiéu
trinh ty tir c4c chudi gen muc tiéu da trd nén rd rang va dé doc (dir liéu khong duoc hién thi). Dya
vao két qua BLAST (NCBI), céc trinh tu cua nrLSU, nrSSU, rpbd, ITS va tef cia mau nam di thu
thap da cho thdy d6 twong dong (> 60%) véi cac trinh tu ciia Cordyceps ninchukispora (FJ765271).

3.2. Phéan tich phét sinh loai phan ti

Cac trinh tu caa 05 gen (nrLSU, nrSSU, Rpb1, ITS va tef) bao gém tong cong 51, 51, 47,
35, va 51 loai dai dién cho cac chi trong ho Ophiocordycipitaceae, Clavicipitaceae va
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Cordycipitaceae, va 02 trinh tuw Glomerella cingulata dugc sir dung vai vai tro 1a nhém ngoai. Bén
canh d06, dua trén danh sach cac gen muc tiéu riéng Ié, mot bo di liéu gom 05 gen két hop 32 loai
dai dién da duoc tao ra.

Céc md hinh tién héa phu hop nhit cho nrLSU, nrSSU, Rpb1, ITS va tef, ciing nhu bo dit
liu ghép da gen nrLSU-nrSSU-Rpb1-1TS-tef dugc xac dinh bang phan mém MEGA X (Bang 2).
Cay phat sinh loai phan tir 43 dugc dung bang cach ap dung cac phuong phap phan tich NJ, MP,
ML vé6i s6 1an 1p lai 1a 1,000 1an. Cac phuong phap phan tich NJ, ML va MP don gen va da gen
déu mang lai két qua twong ty va chimg minh cho mdi quan hé giita Cordyceps ninchukispora va
cac loai khac. Cu thé, cac trinh tu loai dugc chia thanh ba nhom chinh: Cordycipitaceae
(Cordyceps, Lecanicillium, Simplicillium), Clavicipitaceae (Claviceps, Metacordyceps),
Ophycordycipitaceae (Ophiocordyceps) va phan tach v6i nhém ngoai. Két qua phén tich cho thiy
mau Cordyceps ninchukispora tao thanh nhom don huyét thong (monophyletic group) véi loai
tham chiéu Cordyceps ninchukispora véi gia tri bootstrap duoc hd tro cao (> 90% cho phan tich
don gen va phén tich da gen bang phuong phap NJ/MP/ML) (Hinh 1 va Hinh 2).

Béng 2
M® hinh tién hoa phit hop nhat cho phan tich cac gen muc tiéu

Gen Mo hinh
nrLSU TN93+G, BIC = 7311.600, AICc = 6359.388, InL = -3062.151
nrSSU K2+G+I, BIC =7368.446, AICc = 6365.534, InL = -3068.500
Rpbl T92+G+I, BIC = 15940.705, AICc = 15084.155, InL = -7436.647
ITS K2+G, BIC = 5568.734, AICc = 4952.939, InL = -2390.769
Tef TN93+G+I, BIC = 13929.656, AICc = 12912.903, InL = -6336.042
nrLSU-nrSSU-Rpb1-ITS-tef | TN93+G+I, BIC = 29371.289, AICc = 28675.325, InL =-14261.5

Gen Gia tri Bootstrap
ﬂ: Cordyceps ninchukispora nrLSU
anSU Cordyceps ninchukispora nrLSU EF468847
94/91/95 Cordyceps ninchukispora nrSSU
anSU : Cordyceps ninchukispora nrSSU EF468992
L‘”"_‘{: Cordyceps ninchukispora rpb1 EF468900
pr[ Cordyceps ninchukispora rpb1
$|: Cordyceps ninchukispora ITS FJ765271
ITS Cordyceps nichunkispora ITS
Te 00/08,99 I: Cordyceps nichunkispora tef
ef Cordyceps ninchukispora tef EF468794

Hinh 2. MAu thu thap duoc xép vao ciing mot nhom
véi Cordyceps ninchukispora véi ung ho cua ty 1¢ bootstrap
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100/100/10¢ Cordyceps ninchukispora nrLSU EF468847 nrSSU EF468992 rpb1 EF468901 (TS FJ765271 tef EF468794
100/100/10¢ Cordyceps ninchukispora nrL.SU EF 468846 nrSSU EF468991 pb1 EF468900 ITS FJ765277 tef EF468795
Cordyceps ninchukispora nrilL.SU nrSSU rpb1 ITS tef
Cordyceps militaris nLSU AY 184966 nrSSU AY 184977 rpb1 DQ522377 TS JN049825 tef DQ522332
Cordyceps nrLSU AF339524 nrSSU AF339574 rpb1 DQ522380 ITS JNO49827 tef DQ522335
Cordyceps takaomontana nrL.SU MW504705 nrSSU AB044631 rpb1 MF416642 ITS JQ009304 tef MF362094
Cordyceps cicadae nrL.SU MHB79588 nrSSU MHB79636 rpb1 MF416653 ITS MH37742 tef MH879662
Cordyceps cicadae nrl.SU MK761212 nrSSU MK761207 rpb1 MH885438 ITS MH937743 tef MK770631
Lecanicillum tenuipes nrLSU AF339526 nrSSU AF339576 rpb1 DQ522387 ITS JN036556 tef DQ522341 ‘ Cciidban guan
Lecanicilium antilanum nrLSU AF339536 nrSSU AF339585 rpb1 DQ522396 TS MH861888 tef DQ522350
’7 Simplicilium lanosoniveumn nrLSU AF 339553 nrSSU AF339602 rpb1 DQ522406 TS AJ292396 tef DQ522357 } Simplicllom genus
Simplicillium lamefiicola nrl.SU AF339552 nrSSU AF339601 rpb1 DQ522404 ITS MHB854806 tef DQ522356
Conoideocrella luteorostrata nrLSU EF468849 nrSSU EF468994 rpb1 EF468905 ITS JN049850 tef EF468800 J I
Conoideocrella luteorostrata nrLSU EF468850 nrSSU EF468995 rpb1 EF468906 ITS JN049860 tef EF468801
Metacordyceps tail nrLSU AF543787 nrSSU AF543763 rpb1 DQ522383 ITS JNO49829 tef AF543775
~ Metacordyceps chlamydospona nrLSU DQ518758 nrSSU DQ522544 b1 DQ522372 ITS JN049821 tef EF469069
Claviceps purpurea nrl. SU AF543789 nrSSU AF543765 rpb1 AY489648 ITS KJ529004 tef AF543778
Claviceps purpurea nrl.SU EF469075 nrSSU EF469122 rpb1 EF469087 TS KX0772396 tef EF469058
Claviceps paspali nrLSU U47826 nrSSU U32401 rpbt DQ522367 TS JN049818 tef DQ522321
Claviceps fusiformis nrL.SU U17402 nrSSU DQ522539 pb1 DQ522366 ITS JN049817 tef DQ522320
Ophiocordyceps sphecocephala nrL.SU DQ518765 nrSSU DQ522551 rpb1 DQ522381 TS AJ536550 tef GUTIT131
Ophiocordyceps heteropoda nrLSU AY489722 nrSSU AY489690 rpb1 AY489651 ITS FJ765028 tef AY489617
Ophiocordyceps heteropoda nrL.SU EF468812 nrSSU EF468957 rpb1 EF468860 ITS JN049852 tef EF468752
Ophiocordyceps gracilis nrL.SU EF468810 nrSSU EF468955 rpb1 EF468858 ITS AJ786563 tef EF468750
Ophiocordyceps gracilis nrL.SU EF468811 nrSSU EF468956 rpb1 EF468859 ITS AJ786564 tef EF 468751
Ophiocordyceps nigrella nrL.SU EF468818 nrSSU EF468963 rpb1 EF468866 ITS JN049853 tef EF468758
Ophiocordyceps entomorrhiza nrl.SU EF468809 nrSSU EF468954 rpb1 EF468857 ITS JNO49850 tef EF468749
100/100/100 Ophiocordyceps rhizoidea nrLSU EF468824 nrSSU EF468969 rpb1 EF468872 TS JMH754720 tef EF 468765 Ophiocordyceps genus
f_C [e yceps rhizoidea nrLSU EF468825 nrSSU EF468970 rpb1 EF 468873 ITS JN049857 tef EF468764

Cordyceps genus

Cordycipitaceae

o

] Wiy
Clavicipitacese

Claviceps genus

Ophiccordycipitacese

Ophiocordyceps brunneipunctata nrL.SU DQS18756 nrSSU DQ522542 rpb1 DQ522369 ITS GU723777 tef DQ522324
ﬁ Ophiocordyceps stylophora nri.SU DQ518766 nrSSU DQ522552 rpb1 DQ522382 ITS JN049828 tef DQ522337
Ophic lyceps sinensis nrL.SU EF468827 nrSSU EF468971 rpb1 EF468874 ITS JN040854 tef EF468767
\_‘: Ophiocordyceps aciculans nrLSU EF468804 nrSSU EF468951 rpb1 EF468853 ITS GU723772 tef EF468745
10011001 Ophiocordyceps aciculans nrLSU EF468805 nrSSU EF468950 rpb1 EF468852 ITS JN049820 tef EF468744
[ Glomerelia cingulata nrL.SU AF543786 nrSSU AF543762 rpb1 AY489659 ITS EUS20087 tef AF543772
100/100/100 —— Glomerella cingulata nrl.SU U48428 nrSSU U48427 rpb1 DQB58454 ITS FJ904831 tef AF543773

} Out Group

Hinh 3. Phan tich phat sinh loai phan t da gen nrLSU-nrSSU-Rpb1-1TS-tef va danh gia bang
Maximum Likelihood véi 1,000 lan phan tich bootstrap.
Gia tri cia moi nhanh twong ttng Vi cac phuong phap NJ/MP/ML
4. Théao luan

La mot phan cua nghién ctu vé su da dang caa nam Ky sinh ¢én tring, cac mau duoc thu
thap & khu vuc mién nii LangBiang, Pa Lat, Lam Pdng, noi c6 hé dong vat, thuc vat phong pha
do khi hau nhiét d6i gié mua néng, am wét. Bé lam rd hon vé két qua dinh danh hinh thai cia mau
da thu thap la Cordyceps ninchukispora, viéc xay dung ciy phat sinh don gen cho cac nrLSU,
nrssU, Rpb1, ITS, tef va dagen nrLSU-nrSSU-Rpb1-1TS-tef da duoc thyc hién dé tang do tin cay
cho dinh danh hinh thai. Qua trinh nay dua vao su hiéu biét vé mdi quan hé trong cac nhém nam
cu the, diéu nay rat quan trong ddi véi cac nghién ctiu phét sinh ching loai phan tir vi n6 ¢ lién
quan dén tién trinh tién hoa cta chdng. Hién tai, dir liéu phan tir cia cac don gen nrLSU, nrSSU,
Rpb1, ITS va tef duoc sir dung dé tao diéu kién thuan lgi cho viéc phan loai nim. Viéc 4p dung
phan tich da gen nrLSU-nrSSU-Rpb1-I1TS-tef cho thay két qua twong dong hodc mau thu thap duoc
chinh 1a Cordyceps ninchukispora véi gié tri bootstrap rat cao (bootstrap > 99), qua dé cing ¢
két qua dinh danh hinh thai da thuc hién. Diéu ndy rat quan trong trong viéc mé rong théng tin vé
su da dang cua céac lodi nam gay bénh va qua trinh tién hoa cua ching trong méi trudng séng tu
nhién & Lang Biang, Pa Lat, Lam Pong.

5. Két luan

Nghién ctru da ap dung thanh cdng trong viéc ap dung phan tich phat sinh va danh gia dua
trén phan tich da gen nhu nrLSU, nrSSU, Rpb1, ITS va tef d& xac dinh cac mau thu thap tir Lang
Biang, Pa Lat, Lam Dong la loai Cordyceps ninchukispora bang cach két hop thdng tin dya trén
dix liéu hinh thai va dir liéu phan tu.
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