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PAC PIEM HINH THAI VA SINH HQC PHAN TU CAC CHUNG NAM ISARIA
TAI VUON QUOC GIA XUAN SON VA KHU BAO TON THIEN NHIEN COPIA

Nguyén Dinh Viétt, Nguyén Thi Thiy Van'?, Truong Xuan Lam® va Duong Minh Lam®”
'Khoa Sinh hoc, Truong Pai hoc Sur pham Ha Ngi
2\/ign Khoa hoc Cdnh sat, Hoc vién Canh sat Nhan dan
3Vien Sinh thai va Tai nguyén Sinh vat, Vién Han 1am Khoa hoc va Cong nghé Viét Nam

Tom tit. Isaria 1a chi nim ki sinh con trang quan trong chiém sé lwong loai lon trong ho nam
Cordycipitaceae, c6 ving phan bd rong trén toan cau, véi 72 loai duoc cdng nhan va cé nhiéu tng
dung trong y duoc, ndng nghiép. Cho dén thoi diém nay, Viét Nam da ghi nhan 11 loai Isaria. Trong
qué trinh nghién ciru tai khu bao ton thién nhién Copia - Son La, Vuon qudc gia Xuén Son - Phi Tho
51 mau ndm con tring da dugc thu thap, trong d6 c6 05 mu dugc dinh loai 1a céc loai thugc chi
Isaria. Cac ki chu dugc dinh loai & 4u tring bo Lepidoptera va Coleoptera. Ket qua nghién ctru dac
diém hinh thai va phan tich trinh tw ADN cua mét s6 doan gen cho thay cdc mau nam nghién cuu la
cac loai Isaria cicadae, 1. fumosorosea, |. tenuipes va |. amoene-rosea. Mau Isaria sp. XS97 can c6
nhitng nghién cau vé sinh hoc phan tir va dic diém sinh hoc khac can duoc tién hanh dé dinh danh
dén loai.
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1. Mé dau

Isaria 12 chi nim ki sinh con trang quan trong chiém sé luong lodi 16n trong ho nam
Cordycipitaceae, c6 viing phan bd rong trén toan ciu. Trong lich st nghién ciru ndm hoc, 284
loai da duoc miéu ta véi tén Isaria [1]. Tuy nhién, sy phét trién cua hda phan loai, sinh hoc phan
tir va cong nghé thong tin da cho phép sang loc va phéan biét rd cac loai voi nhau hon. Hién nay,
72 loai Isaria da dugc chap nhan [2]. Cac loai Isaria thuong dugc dinh loai dia trén cac dic
diém hinh thai dic trung nhu: b6 soi (synnemata) phan nhéanh, thé binh (phialide) hinh binh thu
hep dot ngot tao thanh mot ¢o khac biét, bao tir dinh (conidia) don té bao, khong mau (hyaline),
nhan, subglobose (gan giéng hinh cau) dén subcylindrial (gan gidng hinh try) dang chudi. Tuy
nhién, viéc dinh loai chi dua vao hinh thai dd gdy ra nhiéu tranh cdi vé céc loai trong chi lsaria
va Paecilomyces. Céac nghién ctru cua Luangsa-Ard, (2004, 2005), Gams (2005) dva trén dix liéu
sinh hoc phan tir cho thay hau hét cac loai Paecilomyces sect., Isarioidea ki sinh trén con tring
(Paecilomyces amoeneroseus, P. cateniannulatus, P. cateniobliquus, P. cicadae, P. coleopterorus,
P. farinosus, P. fumosoroseus, P. ghanensis, P. javanicus, P. tenuipes) la cac loai thudc chi
Isaria ho Clavicipitaceae (Hypocreales) [2-4]. CAc nghién ctru ciing chi ra rang dinh loai dya
vao cac dic diém hinh thai, dac biét 1a hinh dang cua thé binh va bao tir dinh dé xéc dinh loai
thudc Isaria 1a chua du dé thuyét phuc. Sung et al. (2007) dua trén phan tich trinh tu 5 - 7 viing gen
muc tiéu la: nrSSU, nrLSU, tef1, rpbl, rpb2), f-tubulin (tub) va atp6 da chirmg minh tinh da hinh cua
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Clavicipitaceae va Cordyceps. Nghién ctu nay da thanh 1ap 3 ho Clavicipitaceae,
Cordycipitaceae, va Ophiocordycipitaceae. Trong d6 chi nam Isaria dwoc xép vao ho
Cordycipitaceae, bo Hypocreales, I16p Sordariomycetes, nganh Ascomycota [5] Tai Viét Nam,
dua trén cac ddc diém hinh thai, Lé Tan Hung va cs. d cong b Isaria javanica, I. tenuipes va
Isaria sp. tai khu vuc vuon Qudc gia Cat Tién [6] Pham Quang Thu va cs. (2011) d& cong bd
Isaria tenuipes va lsaria farinose, tai Vuon Qubc gia P Mat, Nghé An; Nam 2013, Truong
Xuan Sinh, Nguyén Thi Thiy d cong bd thém 4 loai Isaria amoene-rosea Henn., 1. carneus, I.
javanica, 1. xylariiformis [7, 8]. Dya trén dic diém hinh thai va sinh hoc phan tr cac mau nam
thu dugc tai Langbian dugc xac dinh thuoc ba loai Isaria tenuipes, I. javanicus va |
amoenerosea [9] Cac két qua nghién ctru trén thé gioi va Viét Nam vé chi lsaria cho thay tiém
nang phat trién, nghién ctiu khai thac tmg dung ciia cc loai nim thudc chi Isaria & nudc ta la rat lon.

Trong dot khao sat nam 2018 tai Vuon qudc gia Xuan Son - Phi Tho, Khu bao t6n thién
nhién Copia - Thuan Chau, Son La, chiing t6i di phat hién 51 mau nam ki sinh con tring c6
trang thai vo tinh va da nghién ctru dic diém hinh thai dong thoi xac dinh duoc 5 mau caa 05
loai thudc chi nam Isaria. Cac két qua nghién ciru dac diém hinh thai két hop véi sinh hoc phan
tir trong dinh loai Isaria duoc trinh bay trong bai bao nay.

2. Noi dung nghién ctu
2.1. Vit li¢u va phwong phap
*Vat ligu nghién ciru

Céac mau nam lsaria duoc thu tai khu bao t6n thién nhién Copia, Son La va Vuon Quéc gia
Xuén Son - Phil Tho.

* Phwong phap nghién ciru
- Thu mdu, bao qudn

Mau duoc thu thap mot Céch ngau nhién tai Copia, Son La va Vuon Quéc gia Xuéan Son -
Pht Tho, c6 toa d6 vi tri thu mau, duoc loai bo dat va la cdy, dyung trong tui gidy vo trung, dam
bao giit 4m cho mau va chuyén vé phong thi nghiém. Mau nim duoc bao guan & 4 °C trong
trong 1 tudn dé nghién ctru dic diém hinh thai va phan lap. Sau d6, mau duoc lam khd trong
diéu kién 4 °C, va dugc sdy kho trong diéu kién nhiét do 45 °C va bao quan lau dai tai bo mén
Cdng nghé sinh hoc - Vi sinh, truong Pai hoc su pham Ha Noi.

- Phan ldp va bdo quan ching nam

Bao tir dugc hoa tan trong 100pl nude vo trang, sau d6 chuyén qua méi trudng PDA (khoai
tdy 200 g, Dextrose 20 g, Agar 17 g, Nugc cat 1000 ml) va Mai truong SDAY (Dextrose 40 g,
peptone 10 g, chiét xuat nim men (yeast extract) 10 g, agar 17 g, c6 bd sung 100 mg/L
Chloramphenicol). Cac bao tir nay chdi duoc quan sat va tach dudi kinh hién vi soi néi sau 24 - 48
gio phan lap [10]. Céac 6ng nghiém chira giéng ndm da thuan sau 4 - 5 ngay nudi cay s& duoc
bao quan & 4 °C va duoc cay truyén dinh ky 2 - 4 thang 1 lan.

- Phan tich ddc diém hinh thdi, dinh logi mau [11]

Pac diém hinh thai dwoc ghi nhan gom dinh loai va trang thai cua ki chu, mau sic, hinh
dang, kich thuoc phan b6 soi. Dic diém cua chiung ndm dwoc xac dinh bang cach quan sat truc
tiép nam trén tiéu ban dudi kinh hién vi quang hoc. Cac dic diém ghi nhan gém kich thuéc,
hinh dang va mau sic cia cudng bao tir dinh (conidiophore), thé binh, bao tir dinh.

- Phuong phdp sinh hoC phan ti
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Tach DNA: 300 mg sinh khdi tir qué trinh nudi cdy dich long cia nim dugc cho dng
eppendorf 1,5 ml vo tring chira 500 pl 2X CTAB va duoc nghién nhé bang siéu &m trong 30 giay.
Hon hop dich sau nghién dugc o & 65 °C trong thoi gian 60 phit. Sau do 500 pl Chloroform:
isoamyl alcohol (24:1) duoc bé sung, tron déu, li tam 13.000 vong/p va dich ndi dugc thu lai va
chuyén sang ong eppendorf méi. Budc nay duoc 1ap lai 2 lan. Sau d6 2/3 thé tich Isopropanol
(lanh) duoc bo sung, tron déu va dé trong diéu kién (-20 °C) trong 24 gio. Két tia ADN dugc
thu lai bang cach ly tam 13000 vong/p trong thai gian 20 phit & 4 °C va duoc rira bang 1 ml con 70
%. ADN dugc dé khd ty nhién va sau d6 dugc hoa tan trong 50 pl H,O khir ion v tring va
dugc bao quan & -20 °C cho cac nghién cau tiép theo [12].

Phdn #ng PCR: Cap mdi ITS4 - ITS5 duoc sir dung dé khuéch dai doan trinh ty ITS [13];
cap mdi LROR- L7 d khuéch dai doan nrLSU [14-16], cap moi CrpblA- RPBICr duogc sir
dung cho doan Rpb1 [17]. Thanh phan céc chat cho mot phan tng PCR (50 pl) bao gom: PCR
master mix 25 pl, mdi loai méi 1,5 pl (10 pM), H0 19 pl va ADN 3 pl. Qua trinh PCR dién ra
véi bién tinh khoi dau ¢ 94 °C trong 3 phut, sau d6 1a 35 chu ky gom: (1) bién tinh & 94 °C trong
40 gidy; (2) bat cap mdi ¢ 48 °C trong 40 gidy; (3) kéo dai doan & 72 °C trong 1 phut 20 giay:;
Thoi gian kéo dai cudi cuing 12 8 phat ¢ 72 °C. San pham PCR duoc dién di trén gel agarose 1%
chira 1.5 pl red - safe, tai 80V trong 60 phut va hién thi trén dén cyc tim.

Phén tich trinh t ADN va xay dung cay phat sinh phan logi:

Giai trinh ty ADN duoc thuc hién boi cong ti First Base str dung mdi xudi va mdi nguoc
trong phan tmg PCR. Sau dé, cac trinh ty xudi, ngugc duoc déng hang va cho ra trinh tu thong
nhét bang cach sir dung phan mém BioEdit [18]. Céc trinh ty ADN lién quan trong phan tich
duoc Iy tir ngan hang gen NCBI théng qua cong cu tim kiém Blast va duoc déng hang véi trinh
tu nghién cau sir dung phan mém ClustalX1.83 [19]. Tét ca cac trinh ty nghién ctu va trinh tu
ADN can thiét dugc dong hang va dugc st dung dé phan tich moi quan hé phén loai, quan hé
phat sinh chung loai. Két qua phan tich trinh ty gen duoc thé hién qua cay tién hoa dugc hién thi
bang phan mém Mega X [20].

2.2. Két qua nghién ciru va thao luan

2.2.1. M6 ta miu dic diém hinh thai cac miu

* |saria cicadae

Ki hiéu mau CPAGO

Mau c6 trang théi vo tinh, ki sinh trén c thé ve sau non, thu dwoc tai Khu bao ton thién
nhién Copia & toa d¢ 21,317069°N - 103,593373°E, do cao 14055 m, noi c6 sinh canh dét
nuong ray, mau tim thay trong dat, c6 mat do che phu cua rirng thap, nhiéu co tranh va cay bui.

B0 soi moc thing va don doc, tap trung & phan dau cia ki chu, mau vang, kich thudc 3 - 3,5
cm; phéan dinh c6 phan nhanh kich thuéc khoang 0,5 - 1cm, ¢6 16p bao tir min, dang bot, mau
trang (Hinh 1A).

Céc bao tir khdng c6 mang bao boc, hinh elip thon nhon & 2 dau, kich thuéc 3,02 - 3,07 pm
x 6,34 x 7,54 pum, bao tir khéng bat mau véi thudc nhugm Melzer’s (Hinh 1B).

Céc khuan lac khi cay trén méi truong PDA phét trién manh, c6 hé so mau trang, sau 14
ngay nudi ciy trong diéu kién 25 °C, chiéu sang 12h phia dinh ciia hé soi ndm cd xuét hién cac
bao tir dang bét tring, dan chuyén duc mau (Hinh 1C).

Thé binh c6 hinh dang binh cau, kich thuéc 10,39 pm. Bao tir dinh 16n, kich thudc 2,48 pm
-3,12 pm x 5,99 pum - 7,52 pm (Hinh 1D, 1E).
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Hinh 1. Chiing nd@m lsaria cicadae CPAGO
* |saria fumosorosea
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«

Hinh 2. Chiing nd@m Isaria fumosorosea XS69

Ki hiéu mau: XS69

Mau c6 trang thai vo tinh, ki sinh trén bo Lepidoptera, thu duoc tai VQG Xuan Son - Phd
Tho & toa do 21°6170'N - 104°56,292'E, do cao 800 m, noi c6 mat do che phu cua ring lon.

B6 s¢i moc thang va don doc khich thugc 2 - 3 cm (Hinh 2A, 2B), phan nhanh bat dau tir
gbc, cac nhanh 13 noi tap trung cua bao tir mau nau - tim, dang bot min.

Bao tir khdng c6 mang bao boc, hinh hat dau, cé hai thanh 16m, kich thudc kich thudc
2,5 - 2,86 um x 3,57 - 3,72 pum, bao tir khdng bat mau véi thuée nhuom Melzer’s (Hinh 2C).

Dic diém hinh thai nudi cdy: khi nudi ciy trén méi truong SDAY ¢6 hé soi mau tring. Sau
dan chuyén nau nhu mau thu ngoai ty nhién (Hinh 2D, 2E). Bao tir dinh c6 dang chudi, trén cac
chudi c6 cac bao tir hinh hat dau kich thuée 1,4 - 2,26 pm x 2,5 - 3,6 um, lién két voi nhau. Thé
binh phinh to thuén dai phia co, kich thuéc 4,4 - 6,5 um x 2,5 - 3,0 um (Hinh 2F).

* lsaria tenuipes

- Ki hiéu mau: CPA53
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- Mau c6 trang thai vo tinh, ki sinh trén bo Lepidoptera, thu duoc tai KBTTN Copia‘é toa
d0 21,328464°N - 1Q3,584488°E, d6 cao 1520,5 m, noi ¢6 sinh canh rirng hon tap, phuc hoi sau
khi chay, dudi lép dat mun.

B6 s¢i moc thang, mau vang nhat, c6 kich thudc 6 - 7cm, bao tir thuong tap trung ¢ phan
dinh caa bo soi. Tuy nhién, doc theo b6 soi ciing co thé c6 cac phan phan nhanh, phia dinh c6
céc bao tir mau trang (Hinh 3A, 3B). Bao tir ¢6 hinh cong gidng hat dau, c6 hai thanh 18m. Bao
tr khéng ¢6 mang bao boc, kich thudce tir 1,41 - 2,23 um x 4,9 - 8 um (Hinh 3C).

Dic diém hinh thai nudi cay: mau nim khi nudi ciy trén maéi truong SDAY ¢6 hé soi mau
vang, min. Sau 4 ngay nudi ciy thay xuét hién cac bao tir mau trang (Hinh 3D). Bao tir dinh c6
dang chudi, trén cac chudi ¢ cac bao tir hinh hat dau kich thuéc 1,41 - 2,1 um x 4,5 - 5 pm,
lien két voi nhau. Thé binh dang soi, phinh to thuén dai phia co, kich thuéc 4,6 - 7,5 pm x 2,2 -
2,5 um (Hinh 3E, 3F).

Hinh 3. chiing ndém Isaria tenuipes CPA53

* Isaria amoenerosea

Ki hiéu miu: CPA44

Mau c6 trang thai vo tinh, ki sinh trén bo Coleoptera, thu dugc tai KBTTN Copia o toa do
21,317025°N - 103,593334°E, d6 cao 1407,5 m, noi c¢6 sinh canh ring hon tap, mat do che phu
thap, nhiéu cay bui.

Phan bd soi moc thang, kich thudc 1 - 1.5 cm, ¢6 mau vang cam, hoic hong, bao tir mau
trang tap trung & phan dinh ciia b6 soi (Hinh 4A, 4B). Quan sat bao tir c6 hinh cau nho hoic
hinh hat d4u kich thuéc 2,65 - 3,21 um, khoéng bit mau véi thubc nhuém Melzer; Bao tir dugc
chwra trong 16p mang bao boc mong, xuét hién cac cau tric mot dau bao léch (Hinh 4C).

Dic diém hinh thai nuéi ciy: mau nim khi nudi ciy trén méi truong SDAY c6 hé soi mau
vang, min. Sau 10 ngay nui ciy bd soi c6 mau hong xuat hién trén méi truong 6ng nghiém thach
(Hinh 4D, 4E). Bao tir dinh nho, hinh dang ¢ thé dang tron, dang elip, kich thuéc 2,5-35x 1,7 - 2,2
pm, khéng ghi nhan dang chudi, khong lién két véi nhau. Thé binh phinh to dang binh, thudn dai
phia ¢, kich thuéc 2,55 x 10,55 um. (Hinh 4F).
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Hinh 4. chiing nd@m Isaria amoenerosea CPA44

* |saria SP. XS97

Ki hiéu mau: XS97

Mau c6 trang thai vo tinh, ki sinh trén bo Lepidoptera, thu dugc tai VQG Xuan Son, & toa
d6 21°6, 174°N - 104°56,292’E, d6 cao 639,5 m, noi c6 méat do che phu caa ring lon.

Phan bo soi moc thing, kich thuoc 1 - 1,5¢cm, c6 mau vang nhat, phan nhanh tir géc, trén
cac nhanh c6 cac bao tir mau trang tap trung (Hinh 5A).

Quan sat bao tir ¢6 hinh hat du, c6 thé cong ¢ giita hogc thit eo ¢ giira, kich thuéc
1,5-2 um x 4,48 - 7,80 um, khéng bat mau véi thuoc nhuom melzer (Hinh 5B).

Dic diém hinh thai nudi cay: mau nam khi nudi cay trén méi truong SDAY c¢6 hé sgi mau
trdng, min, an sau xudng thach, phét trién cham (Hinh 5C). Bao tir dinh nhé, hinh dang ¢ dang
elip, kich thuéc 1,68 - 1,9 pm x 4,5 - 4,9 pm, lién két véi nhau dang chudi. Thé binh phinh to,
tap trung thanh cum dang binh, thuén dai phia co, kich thuéc 2,5 - 2,84 pm x 10,41 - 10,87 pm,
kich thudc ¢6 1,54 x 4 pm. (Hinh 5D, 5E, 5F)
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Hinh 5. chiing ndm Isaria SP XS97
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2.2.2. Binh loai phan tir

Cay phét sinh chang loai caa ca chung nam CPA60, XS69, CPAS53, CPA44, XS97 dyua xay
dung boi trinh ty cac ving gen nrLSU, ITS, Rpbl, bing phuong phap Neighbor Joining, véi
bootstrap 1000 sir dung phan mém MEGA10, lan dugc cac két qua nhu Hinh 6, 7, 8.

93, DQ522551.1 Ophiocordyceps sphecocephala OSC 110998
DQ3522549.1 Ophiocordyceps nutans OSC 110994
DQ522543.1 Ophiocordyceps acicularis OSC 128580
AB086630.1 Cordyceps cicadae IFO 33061
AB085886.1 Cordyceps cicadae BCMU CS01
AB083036.1 Paecilomyces fumosoroseus [FO 8555
|AB.?504 13.1 Isaria fumosorosea BCMU PF(]
AB968398.1 Ophiocordyveceps arborescens NBRCI105891
MHS860795.1 Cordyceps amoene-rosea CBS 738.73
MH532833.1 Cordyceps cateniobligua BCCI8661
MHE860646.1 Cordyceps amoene-rosea CBS 107.73
AY624168.1 Isaria amoene-rosea CBS 107.73
1 AY624169.1 [saria amoene-rosea CBS 729.73

JN942627.1 Isaria javanica NHJ11985

971 MH854719.1 Cordyceps javanica CBS 134.22
77173 DO403723.1 Isaria javanica CBS [34.22
MT555324.1 Cordyeceps cicadae BAIC272
FJ765283.1 Isaria cicadae BCCI19486
65| | £/765284.1 Isaria cicadae BCCI19788
FJ177460.1 Isaria fumosorosea KTU-42
MH332834.1 Cordyceps fumosorosea BCC20180
MH857067.1 Cordyceps fumoserosea CBS 337.52
MHS857351.1 Cordyceps fumosorosea CBS 339.54
AY624182.1 Isaria fumosorosea CBS 244.31
JN942617.1 Isaria tenuipes NHJII2337
JN942626.1 Isaria tenuipes MY01724
MHE857939.1 Cordyceps tenuipes CBS 226.60
MF361973.1 Cordyceps takaomontana ANDES-F 1329
MF361970.1 Cordyceps takaomontana ANDES-F 1320
AF200369.1 Paecilomyces tenuipes EEFC-C66()
EUS828663.1 Isaria tenuipes BCC 2685

100

59
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o

67
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( CPA44
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100 CPAGO
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Hinh 6. Két qud xay dng cay phat sinh loi deea trén ving gen 1TS1-5.8S rDNA-1TS2
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Cay phét sinh ching loai khi nghién cau ving ITS thdy cac chung nam CPAG0, XS69,
CPA53, CPA44, XS97 thugc cting 1 nhém, vai cac loai nAm thudc ho Cordycipitaceae. i véi
chang nam CPA60 khi nghién cau trinh ty ving ITS ¢6 ti Ié twong dong véi ching nim
Cordyceps cicadae BCMU CS01 trinh tu gen AB085886.1, Cordyceps cicadae IFO 33061 trinh
tu gen AB086630.1 la 99,64%; ching CPA44 ¢ ti 1¢ twong dong voi chung nam Cordyceps
amoene-rosea trinh tw gen MH860795.1 la 99,83%; chung XS69 tuong ddng voi cac chung nam
Isaria fumosorosea KTU-42 ma s6 gen FJ177460.1 1a 99,64%; ching XS97 twong dong voi
Cordyceps fumosorosea BCC20180 ma sé gen MH532834.1 la 98,76%; ching CPAS3 tuong
ddng véi chung nim Isaria tenuipes NHJ12337 ma s6 gen JN942617.1 13 99,63%.

Cay phét sinh chiing loai cua viing gen nrL.SU cho thay chiung CPA44 duoc xép vao nhom
cac loai Cordyceps amoene-rosea, Isaria amoene-rosea; chung XS69 duoc xép ciing nhém voi
Isaria fumosorosea; chung CPA 53 duoc xép cung nhém véi Isaria tenuipes, Cordyceps
tenuipes; D6i v6i chang XS97 khi nghién cau vang gen ITS twong dong voi Cordyceps
fumosorosea BCC20180 ma s6 gen MH532834.1 1a 98,76%, nhung khi nghién ctru ving gen
Rpb1 lai khéng nim cung nhém véi Cordyceps fumosorosea, mat khac khi phan tich hinh thai
chang nim XS97 c6 cac dic diém bo soi, mau sic va hinh thai cua bao tir, dic diém hinh thai
nudi cdy khac véi loai Isaria fumosorosea. Vi vay, dé cé thé khang dinh chinh xac tén loai cua
mau XS97 can c6 cac nghién ctu tiép theo.

Nhu vay bang phan tich dic diém hinh théi va phan tich phét sinh chiing loai chiing toi két
luan cac mau CPAG0, XS69, CPA53, CPA44, XS97 la cac loai: Isaria cicadae CPAGO, Isaria
fumosorosea XS69, Isaria tenuipes CPA53, Isaria amoene-rosea CPA44, Isaria SP. XS97.

410()? DQ3518757.1 Ophiocordyeeps acicularis OSC 128580
AB968414.1 Ophiocordyceps arborescens NBRC:105891

17, MF416550.1 Isaria amoene-rosea CBS 107.73

MH872527.1 Cordyceps amoene-rosea CBS 738.73

MF416551.1 Isaria amoene-rosea CBS 729.73

100 93| MH394653.1 Cordyceps cateniobliqua BCC18661

100| |MH872342.1 Cordyceps amoene-rosea CBS 107.73

CPA44

JN940904.1 Isaria javanica NHJ11985

64' GO249981.1 Akanthomyces koratensis BCC01485

100 MT555407.1 Cordyceps cicadae BAIC272

JN940906.1 Isaria tenuipes MY01724

6 |JN940905.1 Isaria tenuipes NHJ12337

99 MHS869511.1 Cordyceps tenuipes CBS 226.60

CPA53

XS§69

96| | MH394654.1 Cordyceps fumosorosea BCC20180

MH868604.1 Cordyceps fumosorosea CBS 337.52

MHE868895.1 Cordyceps fumosorosea CBS 339.54

96| MF416557.1 Isaria fumosorosea CBS 244.31

MF416558.1 Isaria javanica CBS 134.22

—— MG665231.1 Cordyceps javanica CBS 134.22

DQ518763.1 Ophiocordyceps nutans OSC 110994

DQ518765.1 Ophiocordyceps sphecocephala OSC 110998

0.020
Hinh 7. Két qud xay dwng cay phat sinh loai dua trén viing gen nrLSU
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g9 | MH521829.1 Akanthomyces sulphureus_BCC47986
EU369066.1 Cordyceps cf. coccidioperitheciata_ NHJ 5112
MF140782.1 Akanthomyces waltergamsii_TBRC 7252
100 | XS97
MH521832.1 Akanthomyces kanyawimiae_BCC01856
KM283837.1 Cordyceps confragosa_CBS 101247
7 ( MMN576857.1 Samsoniella hepiali_YFCC 7024
100 L HQ880900.1 Isaria farinosa_ARSEF 4029
JN992492.1 Cordyceps militaris_ NBRC 5298
100 17 HQB880833.1 Beauveria bassiana_ARSEF 1564
EF468884.1 Cordyceps cf. takaomontana_NHJ 12623
MH521825.1 Cordyceps javanica_BCC26304
MF416651.1 Isaria amoene-rosea voucher CBS 107.73
87 MH521824.1 Cordyceps cateniobliqua_BCC18661
N 100 f \1F416638.1 Cordyceps sp. voucher RCEF HP090724-04C

61

99

69| KP743139.1 Isaria cateniobliqua_YHICtXGL-1001
CPA44
48 MMN576877.1 Cordyceps fumosorosea_YFCC 4561
MF416660.1 Isaria fumosorosea_CBS 244.31
MH521837.1 Cordyceps fumosorosea_BCC20180
30! XS69
98 L— MH521839.1 Cordyceps tenuipes_BCC34337
JN049903.1 Isaria coleopterorum_CBS 110.73
MMN576836.1 Cordyceps subtenuipes_YFCC 6084
MF416646.1 Cordyceps takaomontana_BCC 12688

99

CPA53

0.020

Hinh 8. Két qud xay dewng cay phat sinh loai dea trén viing gen Rpb1

* \Vé diic diém sinh thai

Céc lodi Isaria duoc ghi nhan phan bé & nhiéu noi trén thé giéi nhu: Thai Lan, Trung
Quéc, Uc, Nam My, Bic M§, trong diéu kién kho noéng cua Chau Phi, hoac diéu kién 6n doéi
nhu ¢ chau au, dic biét 1a cac khu vyuc phia béc cua Bic Cuc cac nghién ciru da ghi nhan sy ¢o6
mat chi yéu ciia mét sb loai Tolypocladium xiindrosporum, Beauveria bassiana va Metarhizium
anisopliae ho Ophiocordycipitaceae, Cordycipitaceae & Na Uy, Phan Lan [21-29].

Trong nghién ciru ndy mau ndm cac mau nam lsaria thu duoc & céc sinh canh: nai dat c6
kiéu rimng cay nhiét d6i, do che pha 16n, do cao tir 200 - 600 m tai VQG Xuén Son - Phli Tho;
va tai c&c khu vuc co didu kién che phu ring thip, c6 diéu kién nhiét d6 kho lanh, mua dong c6
nhiét d6 thap, c6 do cao trén 1400m caa KBTN Copia - Son La. Viéc bét gap cac mau ¢ cac khu
vue c6 didu kién do cao, didu kién che phu cua rimg, didu kién nhiét do khac nhau cho thay kha
nang thich nghi véi cac diéu kién sinh thai khac nhau caa chi nim Isaria. C4c ghi nhan nay phu
hop v&i cac nghién ciru trude d6 tai khu vue dia Iy khac nhau trén thé gii. Didu ndy chang to
loai thugc chi Isaria c6 pham vi phan bé rong.
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3. Kétluan

Dua trén dic diém hinh théi, nudi cdy va sinh hoc phan tir, cac mau nam lsaria da thu thap
tai VQG Xuéan Son - Phu Tho va KBTN Copia - Son La dugc dinh danh thugc 4 loai: Isaria
cicadae CPAG0, I. fumosorosea XS69, I. tenuipes CPA53, I. amoene-rosea CPA44, chiung ndm
XS97 chua xac dinh dwoc chinh xac tén loai Isaria sp. XS97. Két qua nghién ciu nay b sung
khu vic phan b cua cac loai nay & Viét Nam, dong thoi 1am co s cho cac nghién ctu co ban
va urng dung sau nay.
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ABSTRACT

Morphological and molecular characteristics of Isaria at Xuan Son National Park
and Copia Nature Reserve

Nguyen Dinh Viet!, Nguyen Thi Thuy Van?, Truong Xuan Lam?, Duong Minh Lam*"
'Faculty of Biology, Hanoi National University of Education

Department of Forensic Science, The People’s Police Academy

®Institute of Ecology and Biological Resource, Vietnam Academy of Science and Technology

The fungal genus Isaria includes important entomopathogenic species, which account for a
large number of species of the Cordycipitaceae. Currently, Isaria species have been found in all
continents of the Earth with 284 species described but 72 species were widely accepted, and
with many applications in pharmacy and agriculture. There have been 11 Isaria species
recorded in Vietnam. In our study at Copia Nature Reserve, Son La province and Xuan Son
National Park, Phu Tho province, 51 fungal samples were collected on Lepidoptera and
Coleoptera larvae, of which 5 fungal samples belonged to the lIsaria genus. Based on
morphological and molecular characteristics, the samples were identified to Isaria cicadae,
I. fumosorosea, |. tenuipes and I. amoene-rosea. Further studies are needed to clarify Isaria sp.
XS97 identification.

Keywords: Isaria, insect fungi, Copia, Son La, Xuan Son, Phu Tho.
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