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TOM TAT

N&m bao ngu (Pleurotus spp.) la mét trong nhirng loai ndm &n phd bién trén thé gi¢i. Tai Viét Nam, ndm bao
nguw dugc trdng rong rai, dac biét tai phia nam. Binh danh giéng ndm c6 vai trd quan trong trong bao tén va phat trién
gidng ndm. Phuong phap dinh danh co ban la dwa vao cac ddc diém hinh thai. Bén canh dé viéc dinh danh dwa trén
di¥ liéu cac gen bao tén ciling da dwoc 4p dung rong rai; trong d6 ITS (internal transcribed spacer) 1a ving trinh ty da
dwoc st dung phd bién trong dinh danh ndm. Nghién clru nay dwoc thuc hién nham dinh danh 15 chdng ndm bao
ngw thu thap tai phia nam. Phwong phép dinh danh dwoc st dung la phwong phap phan tich dac didm hinh thai va
gidi trinh tw vang ITS. Ké&t qua phan tich cho th&y 10 chiing ndm thudc loai P. pulmonarius va 5 chiing ndm thudc loai
P. ostreatus; két qua dinh danh bang ITS hd tro tét cho dinh danh béng d&c diém hinh thai. Trén cay phat sinh loai
10 chdng ndm bao ngw xam thudc vé phan nhanh loai P. pulmonarius véi chi sé bootstrap b&ng 88%; 4 chiing bao
ngw trdng va chdng bao ngu tiéu yén thudc vé& phan nhanh loai Pleurotus cf. floridanus (thudc loai P. ostreatus) voi
chi sb bootstrap béng 80%. Két qua cta nghién clru nay bd sung thém di liéu co ban cho cac chwong trinh dinh
danh, bao tdn ngudn gen gidng ndm bao ngw.

T khéa: Dinh danh, hinh thai, ITS, nAm bao nguw.

Identification of Oyster Mushroom (Pleurotus spp.) Strains
in the South Vietnam based on Morphological Characteristics and ITS Sequencing

ABSTRACT

Oyster mushrooms (Pleurotus spp.) are one of the most commonly cultivated mushrooms in the world. In
Vietnam, Pleurotus mushrooms have been popularly grown, especially in the southern region. The classification of
oyster mushrooms is important in conservation and development of genetic resources. One of the primary methods
for accurate classification of oyster mushrooms is based on their macroscopic and microscopic characteristics.
Besides, classification based on the analysis of consensus sequences was widely applied, with ITS being the most
used sequence region in fungal genetics. The objective of this study was to identify 15 oyster mushroom strains
collected from the southern region through a combination of morphological characteristic analysis and ITS
sequencing. The results showed that 10 strains were identified as P. pulmonarius, while 5 other strains were
identified as P. ostreatus. The identification results based on ITS sequences were compatible with the morphological
identifications. Following the phylogenetic tree based on ITS sequences, 10 phoenix cultivars belonged to
P. pulmonarius clade, supported by a bootstrap value of 88%. The oyster cultivars and blue oyster cultivar belonged
to Pleurotus cf. floridanus (P. ostreatus species), supported by a bootstrap value of 80%. The results of this study
increased the basic data for identification and conservation purposes.

Keywords: Identification, ITS sequence, morphology, oyster mushroom.
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Binh danh cac chiing ndm bao ngw (Pleurotus spp.) thu nhan tai khu vc phia nam dya trén phan tich d&c diém hinh

thai va trinh tw ITS

1. DAT VAN DE

N4m bao ngu (Pleurotus spp.) 12 mot trong
nhiing gidhg ndm nudi trong quan trong nhat
clia thé& giéi véi san lugng 6 vi tri thi hai sau
nidm md (Royse & cs., 2017). Nam bao ngu
khong chi ¢6 gi tri dinh dudng cao ma con chta
nhiéu thanh phan c6 hoat tinh sinh hoc (Cohen
& cs., 2012). Tai Viét Nam, bao ngu 1a loai ndm
duge tréng phé bién dic biét tai Pong Nam bé.
Trong cac giong dang nudi trong, bao ngu xam
va bao ngu trang 1a giéng chu luc do phu hop véi
diéu kién nudi tréng va nhu ciu tiéu thu cta thi
truong. Tuy nhién van dé gidng ndm chua duge
quan tdm ddng mic, nén can chu trong dé ddy
manh san xuét. Trong d6 viéc dinh danh giéng
c6 vai trd quan trong. Phuong phéap co ban dua
vao cac dic diém hinh thai (dai thé va vi thé).
Bén canh d6 mot s6 phuong phap khéc ciing
dudc st dung riéng 18 hay phéi hop dé xac dinh
loai. Tai Viét Nam dic diém hinh thai mot sé
loai n&m bao ngu da dugc ghi nhan. Cac loai cac
P. ostreatus, P. pulmonarius.. da dudc mod ta
trong chuyén khao (Trinh Tam Kiét, 2011); loai
ban dia P. cystidiosus var. blaocensis dugc phat
hién 6 Lam Doéng; cac loai P. sajor-caju,
P. florida, P. pulmonarius dudc ghi nhan é Pong
Nai... (L& Xuian Tham, 2010). Tuy vay hinh thai
ndm thay déi do anh hudng ctia méi trudng va
nhiéu loai c¢6 quan hé di truyén gin khé xac
dinh. Péng thoi phuong phap nay doi héi nha
phan loai phai c6 chuyén mon va can nhiéu thoi
gian dé xi Iy mau va so sanh véi cac khoéa phan
loai. Do d6 phuong phap dinh danh dya trén
phan tich di lidu cac gen bao ton da dugdc phat
trién. Trong d6 ITS 1a vung trinh tu da dugc st
dung rong rai trong dinh danh nidm. ITS dudc
phat trién béi White & cs. (1990). Primer ITS1
va ITS4 cing mot s6 primer khac dé khuéch dai
toan bd doan trinh tu dén nay van dugc st dung
phé bién. Hién nay méic du c¢6 nhiéu trinh tu
dugc st dung, ITS véi tinh chat ma van ning, dé
khuéch dai bing PCR va kha niang phan tach
loai, né van dugc danh gia 1a marker dinh danh
hiéu qua cho gi6i ndm va ITS ciling 14 mot trong
nhiing di liéu phong phi nhit cia Gen Bank
(Raja & cs., 2017; Schoch & cs., 2012; Xu, 2016).
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Tai Viét Nam, trinh tu ITS ciing da duge st
dung trong dinh danh ndm bao ngu (Bui Ngoc
Trang & cs., 2021; Ho & cs., 2021).

Trong nghién ciiu nay, 15 chiing ndm bao
ngu thu thap tai khu vyc phia nam da dudgc
dinh danh dua vao phan tich déc diém hinh thai
va phan tich ving trinh tu ITS. Két qua thu
dudc 12 tién dé cho cac cong tac phan loai, bdo
tén cac chung nam.

2. PHUONG PHAP NGHIEN CUU
2.1. Chiing nam

Nghién ctitu st dung 15 ching nam do Vién
Cong nghé sinh hoc ffng dung cung cip. Cac
chiing nay c6 ngudn goc tu nhién ho#c thuong
mai dugc thu nhan tai mot s6 dia phuong khu
vic phia nam. Chi tiét cac chung giéng duge
trinh bay trong bang 1.

2.2. Phuong phap nghién citu

2.2.1. Pinh danh bing dic diém hinh thai

MAu qua thé duge mé ta theo phuong phap
giai phau va phan tich cta Largent (1977),
Largent & cs. (1977). Két qua phan tich dugc so
sanh véi cac mod ta cua Miller (1969), Corner
(1981), Petersen & Krisai-Greilhuber (1996),
Segedin & cs. (1995), Petersen & Krisai-
Greilhube (1999), Guzman (2000), Lechner & cs.
(2005), Zmitrovich & Wasser (2016). Kich thuéc
c&u truc dai thé dudc do bang thudc thuong.
Kich thudc c&u trdc vi thé duge quan sat dudi
kinh hién vi, chup anh va do bing phan mém
Piximétre 5.10 (ACH Logiciels, Phap) két hgp
v6i thude micrometer ctia kinh hién vi. Chi s6 Q
14 ti 1é chiéu dai trung binh (L) trén chiéu réng
trung binh (W) ctia 50 bao ti.

2.2.2. Pinh danh bing phan tich ving trinh
tu ITS

DNA bd gen cta cdc mau ndm duge tach
chiét theo phuong phap CTAB cua
Winnepenninckx (1993). DNA téng sau tach chiét
duge khuéch dai bing phan ting PCR véi cac cap
moi ITS1 (TCCGTAGGTGAACCTGC GG) va
ITS4 (TCCTCCGCTTAT TGATATGC) hoéc cap
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moéi ITS5 (GGAAGTAAAAGTCGTAACAAGG)
va ITS4 (chung ABI-F000252; ABI-F000254;
ABI-F000257) (James & cs., 2006). Chu trinh
nhiét 35 chu ky: bién tinh 6 95°C trong 5 phiit;
95°C trong 30 gidy, bét cip moi ¢ 56°C trong 30
gidy, kéo dai ¢ 72°C trong 1 phut 30 giay;
kétthic phan tng & 72°C trong 10 phuit. San
phdm sau PCR dugc tinh sach bing ExoSAP-IT
(Thermo Fisher, Hoa Ky), gidi trinh tu theo
phuong phap Sanger (cong ty 1st Base,
Malaysia). Két qua giai trinh tu dude hiéu chinh
bang phan mém ATGC ver. 7 (Genetyx Corp.,
Nhat Ban) va so sanh véi cac dif liéu trén
GenBank théng qua chuong trinh BLAST
ctia NCBI.

2.2.3. Xay dung cay phat sinh loai

Dit liéu dugdc sip giéng cot bang phan mém
AliView ver 1.28 (Larsson, 2014). Phan mém
MEGA X dugc st dung dé dung cdy pha hé
Maximum Likelihood (ML) theo mé hinh
Kimura 2 yéu t6 (theo két qua t6i uu ctia phan
mém) (Kimura, 1980; Kumar & cs., 2018). 27
trinh tu dugc chon tham chiéu; trong dé 25
trinh tu cac loai bao ngu ¢6 hinh thai tring xam

phd bién, hai loai khéc chi Pleutotus nhung
Hohenbuehelia

auriscalpium va Hohenbuehelia mastrucata

cung ho (Pleurotaceae) la

dugc chon 1am nhém ngoai (Bang 2).

3. KET QUA VA THAO LUAN
3.1. Pinh danh bang cac dic diém hinh thai

3.1.1. Cac chiing bao ngu xam

- Hinh thai dai thé:

Qua thé c6 kich thudc trung binh téi 16n,
dang thit, thuéng moc thanh dang ngéi 1gp, co
dang so, dang quat. M@l ndm cé bé mait kho,
mugdt; c6 mau xam nhat hoic xAm nau; phan ria
mii ban dau cudén vao trong khi con non, gon
séng, déi khi ria bi rach khi vé gia. Cudng dinh
léch tam hodc dinh bén, thon, déu hoic cé khi
nhoé dan ti dinh dén gdc cudng; 6 cac mau gia co
nhiéu 16ng mao. Phién ndm néi dai dén cudng,
day dic, khoang cach gilia cac phién hep,
thuong c6 dang bang, mau nhat, phan ria phién
min; c6 cing mau véi cuéng. Phan thit mém, c6
mau tring khi tudi va nga mau kem nhgt khi
kho; mau sic khong thay d6i khi bi cét.

Bang 1. Danh sach cac chiing nim bao ngu

Ma ching Dia phwong thu mau Loai chiing Tén thong thwong
ABI-F000201  Cu Chi, TP. HCM Thwong mai Bao ngu tidu yén
ABI-F000219  Binh Thay, Can Tho Thwong mai Bao ngw tréng
ABI-F000222  Thu Btrc, TP. HCM Thwong mai Bao ngw trdng
ABI-F000223  Cu Chi, TP. HCM Thwong mai Bao ngw tréng
ABI-F000224  Trang Bom, Bdng Nai Thwong mai Bao ngw tréng
ABI-F000241 TP Vinh Long, Vinh Long Thwong mai Bao ngw xam
ABI-F000248  Thu Blrc, TP. HCM Thwong mai Bao ngw xam
ABI-F000252  Long Khanh, Bdng Nai Thwong mai Bao ngw xam
ABI-F000253  Trang Bom, Béng Nai Thwong mai Bao ngw xam
ABI-F000254  Di An, Binh Dwong Thwong mai Bao ngw xam
ABI-F000255 Xuyén Méc, Ba Ria Viing Tau Thwong mai Bao ngw xam
ABI-F000256  Dwong Minh Chéau, Tay Ninh Thwong mai Bao ngw xam
ABI-F000257  Dwong Minh Chau, Tay Ninh Thwong mai Bao ngw xam
ABI-F000259 Ham Tan, Binh Thuan Thwong mai Bao ngw xam
ABI-F000261 Di Linh, Lam Béng Tw nhién Bao ngw xam
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Bang 2. Théong tin cac trinh tw tham chi€u dé xay dung cAy phat sinh loai

Loai Voucher/specimen/strain Nguén gbc Ma dinh danh Tham khao
P. pulmonarius HMAS76672 China AY696299 Liu & cs. (2015)
P. pulmonarius CCMSSC00498 France KU612946 Zhao & cs. (2016)
P. pulmonarius ECS-0158 Mexico GU722283 Liu & cs. (2015)
P. pulmonarius LAU09 Nigeria JF736658 Adebayo & cs. (2012)
P. pulmonarius HKAS73350 China KP867917 Li & cs. (2017)
P. pulmonarius CBS100130 Australia EU424311 Zhao & cs. (2016)
P. pulmonarius SP445807 Brazil KF280340 Menolli & cs. (2014)
P. pulmonarius NZFRI3528 New Zealand u60648 Menolli & cs. (2014)
P. ostreatus TENN53662/AFTOL-ID564 (Epitype)  Austria AY854077 Liu & cs. (2015)
P. ostreatus HKAS84903 Germany KP867913 Liu & cs. (2016)
P. ostreatus CBS375.51 Italy EU424310 Zervakis & cs. (2018)
P. ostreatus CCMSSC06141 China KP867915 Liu & cs. (2015)
P. cf. floridanus CCMSSC04604 China KX836194 Li & cs. (2017)
P. cf. floridanus CCMSSC00331 China KX836192 Li & cs. (2017)
P. floridanus ZP742 Halminton/Canada  KX836193 Li & cs. (2017)
P. floridanus ZP718 Halminton/Canada  KX836195 Li & cs. (2017)
P. floridanus M2125 Florida/USA MK757101 Péanek & cs. (2019)
P. cornucopiae PHZAU19 China DQ342325 Menolli & cs. (2014)
P. cornucopiae 8763 Austria AY450341 Liu & cs. (2016)
P. citrinopileatus TFM-M-E793 Japan AB115043 Liu & cs. (2016)
P. citrinopileatus HMAS63344 Jilin/China AY696301 Liu & cs. (2016)
P. placentodes HKAS57145 (Epitype) China KR827693 Liu & cs. (2016)
P. placentodes HKAS9409 China KX061787 Liu & cs. (2016)
P. abieticola HKAS45720 China KP771696 Zervakis & cs. (2018)
P. abieticola TENN58284 Russia AF345656 Petersen & Hughes (1997)
Hohenbuehelia T-082 UK EF409725 Liu & cs. (2016)
auriscalpium
Hohenbuehelia T-025 Canada EF409737 Liu & cs. (2016)

mastrucata

- Hinh thai hién vi:

Bao ti c6 bé mit min, hinh tru, thanh
moéng, mau kem nhat. Dam hinh chuy, cé bon
bao ti, hodc d6i khi c6 hai bao ti. Cé nhiéu
dang tuong tu dam, hinh tru. Khong ghi nhan
thay liét bao. Vung can bao tdng modng, cb
vach. Thé nén roi rac, cdu thanh tit cac soi
moéng hodc day, trong sudt, c6 vach ngan va
mau. Thit ndm c6 két cdu dang monomitic hoic
dimitic, cac sgi nguyén thuy c6 thanh moéng,
min, c¢6 vach ngan, phin nhanh; sgi cling thanh
day, khong phin nhanh.
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Théng tin chi tiét c&u tric dai thé va vi thé
cua cac chiing ndm bao ngu xam dugc trinh bay
trong bang 3 va hinh thai chiing bao ngu xam
dai dién (ABI-F000253) dugc trinh bay trong
hinh 1.

3.1.2. Cac chung bao ngu trang

- Hinh thai dai thé:

Qua thé c6 kich thudc trung binh téi 16n,
dang thit, c6 phién néi dai téi cudng, thudng
moc thanh kiéu xép chéng thanh tdng dang ngéi
lop, dang quat t6i dang thia, c6 dang phéu néng.
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Mi ndm cé6 bé mat mi kho, muogt; c6 mau nau
nhot hoéc xAm nidu 6 tAm va nhat dan vé phia
ria mii. Phan ria m@ ban dau cudn vao trong,
sau d6 trai det ra hoac huéng lén trén, tao
thanh hinh gon séng khi vé gia. Phan cuéng
moc léch tAm hoic sat phia ria ciia phién, moc
déu hoic nhé dan ti dinh dén goc cudng; c6 ghi
nhan it nhiéu 16ng mao 6 cAc mau gia. Phién
nadm moc dai téi cudng, day dic, khoang cach
gifia cac phién hep, thudng tao thanh dang luéi
4 dinh cuéng, ria ctia phién min; phién cé cung
mau véi cuéng. Phan thit mém; thit c6 mau
trang khi tuci v mau kem nhgt khi kho; mau
séc khong ddi khi bi cit.

- Hinh thai hién vi:

Bao tii c6 bé mit min, hinh tru, thanh mong,
mau kem nhgt. Pam hinh chuy, c6 bén bao ti,
hoic d6i khi c¢6 hai bao ti. C6 nhiéu dang tuong
ty dam, hinh chuy. Khéng ghi nhan liét bao.
Vung can bao tdng moéng, c6 vach. Thé nén roi
rac, cdu thanh ti cic sgi mdéng hodc day, trong
sudt, c6 vach ngan va mau. Thit n&m c6 két ciu
dang monomitic hodc dimitic, cic s¢i nguyén
thiy c6 thanh modng, min, c6 vach ngin, phan
nhanh; sgi cling thanh day, khong phan nhanh.

Thong tin chi tiét cAu trac dai thé va vi thé
cua cac ching ndm bao ngu tréng dudc trinh
bay trong bang 3 va hinh thai ching bao ngu
trang dai dién (ABI-F000222) dugc trinh bay
trong hinh 2.

3.1.3. Chiing nim bao ngu tiéu yén

Céac ching bao ngu tiéu yén ¢ hinh théi dic
trung nhu sau:

- Hinh thai dai thé:

Qua thé c¢6 kich thudc nhd t6i trung binh,
dang thit, c6 ho#c khéng cé phién néi dai téi
cudng, hiém khi dang ngéi Igp, thinh thoang c6
dang 16i. Bé mit ma khé, mudt; c6 mau xam
nhat, xXAm nau hodc xam tim; phan ria mi cudn
vao trong. Cudng dinh tAm hoic léch tim, dang
chity, moc déu ho#c nhé dan ti dinh dén goc
cudng; c6 ghi nhan it nhiéu léng mao & cac miu
gia. Phién ndm moc dai t6i cudng, day dic,
khodng cach gitia cdc phién hep, thudng tao
thanh dang luéi ¢ dinh cudng, ria cua phién

min; phién c6 cing mau véi cuéng. Phan thit hoi
cing; thit c6 mau tring khi tuci va mau kem
nhgt khi khé; mau sic khong d6i khi bi cét.

- Hinh thai hién vi:

Bao ti c6 bé miat min, hinh try, thanh
moéng, mau kem nhat. Dam hinh chuy, c6 bén
bao tii. C6 nhiéu dang tuong tu dam, hinh chuy.
Khong ghi nhan th4y liét bao. Vung can bao
tAng moéng, ¢6 vach. Thé nén rdi rac, cdu thanh
tl cac soi mong ho#c day, trong suét, c6 vach
ngin va mau. Thit ndm c6 két cdu dang dimitic,
cac sgi nguyén thiy c6 thanh moéng, min, cé
vach ngan, phian nhanh; sdi cting thanh day,
khong phan nhanh.

Thoéng tin chi tiét c&u tric dai thé va vi thé
cla cac ching ndm bao ngu tiéu yén dudc trinh
bay trong bang 3 va hinh thai dudc trinh bay
trong hinh 3.

Cac dic diém clia ma ndm, phién ndm va
bao tl cta 10 ching bao ngu xaAm ¢6 nhiéu diém
tuong déng véi loai P. pulmonarius va
P. ostreatus. Cac dic diém vi thé vé gia tri Q
cua bao ti (2,1-2,5), hinh dang m{i ndm va do
day 16p bi mii ndm (moéng) tuong dong véi loai
P. pulmonarius. Nhu vay 10 chiing nidm bao ngu
xam c6 thé thuodc loai P. pulmonarius.

Céac déc diém mi ndm, phién ndm va bao ti
cta 4 chung ndm bao ngu tring c6 nhiéu diém
tuong déng véi loai P. pulmonarius va
P. ostreatus. Cac dic diém vi thé vé gia tri Q
cta bao ti (2,7-2,9); mau sic (tring); do day 16p
bi mii ndm (day) tuong déng véi loai
P. ostreatus. Nhu vay 4 chung nim bao ngu
tring c6 thé thudc loai P. ostreatus.

Chung ndm bao ngu tiéu yén ABI-F000201
c6 dic diém dai thé tuong ddéng véi loai
P. pulmonarius va P. ostreatus; nhung cac déc
diém vi thé, dic biét gia tri Q (2,8) thi gidng véi
loai P. ostreatus hon. Do vay chung nay c6 thé
thuoc loai P. ostreatus.

Cac két qua trén ciing cho thay gia tri Q 1a
dac diém phu hop c6 thé dung dé phan biét loai
P. pulmonarius va P. ostreatus. Diéu nay tuong
dong v6i cac nghién ctiu trong va ngoai nudc
trén hai loai nay (Tran Thi Ngoc My & cs., 2017;
Rajarathnam & cs., 1987; Segedin & cs., 1995).
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Bang 3. Kich thuéc cac cau tric dai thé va vi thé cac ching nAm

M chiing M Cuéng Thit ndm Bao to bam Can bao tang Soi ndm
(mm) (mm) (mm) () (m) (um) (um)
ABI-F000241 43-78 x 47-98 53-78 x 64-90 6-9/1 4,9-7,6 x 2,0-3,4 28,6-34,8 x 6,1-7,8 12 4,6-5,4
L=58W=25,Q=23
ABI-F000248 52-75 x 49-98 16-35 x12-26 11-16/1 6,6-8,4 x 2,8-3,4 20,2-27,6 x 2,8-4,6 9,3 5,5-9,4
L=74W=31;Q=24
40-87 x 45-123 8-30 x 2-25 7-19/1 5,9-7,5 x 2,6-3,2 23,8-38,2 x 6,4-8,1 6,0-9,1 (nguyén thuy)
ABI-F000252 L=6,6;W=29;Q=23 9,2 1,7-5,4 (ctrng)
ABI-F000253 45-95 x 60-131 12-54 x 2-23 9-19/1 6,0-7,4 x 2,6-3,4 22,3-30,6 x 4,9-9,8 112,5
L=6,7,W=30,Q=2,2 3,5-12,9
ABI-FO00254  35-66 x 45-92  40-77x8-29  5-25/1 6,7-8,1 x 2,6-3,4 23,3-35,4 x 5,3-7,7 110,9 4,2-13,9 (nguyén thay)
L=74W=31,Q=24 2,6-3,6 (cng)
ABI-F000255 46-64 x 55-88 45-86 x 4-16 4,4-6,9 x 1,9-3,6 23,9-35,7 x 6,3 - 8,2 112 6,8-10,4
5-8/1 L=57,W=25,Q=23
ABI-F000256 46-90 x 53-104 63-113 x 7-16 8-11/1 5,5-8,0 x 2,0-3,9 20,5-37,8 x 5,9-8,1 111,5 4,0-14,2
L=6,8W=28 Q=25
ABI-F000257 22-60 x 20-80 3-90 x 2-22 4-15/1 6,2-7,4 x 2,3-3,2 20,9-34,9 x 4,1-5,7 99,5 6,3-7,9
L=68W=28 Q=25
ABI-F000259 20-85 x 22-130 10-60 x 4-31 4-25/1 4,8-7,3 x 1,8-3,3 35,6-39,5 x 6,3-7,9 110,6 3,7-8,6
L=56;W=27,Q=2,1
ABI-F000261 44-96 x 59-125 5-73 x 3-16 7-13/1 5,9-6,9 x 2,4-3,0 15,3-21,3 x 4,3-6,0 66,7 3,4-8,5
L=64W=27,Q:24
35-90 x 35:99  39-75 x 3-19 7,29,8 % 2,2-3,9 29,7-44,8 x 6,12-8,5 110 2,9-7,3 (nguyén thay)
ABI-F000219 4-15/1 L=87W=30;Q=209 1,2-3,5 (ctng)
ABI-F000222 39-84 x 42-99 44-66 x 3-17 5-12/1 6,2-10,8 x 2,1-3,8 20,1-27,5 x10,6-14,3 99,3 2,8-11,5 (nguyén thay)
L=82,W=30,Q=27 0,8-3,9 (ctrng)
ABI-F000223 45-129 x 50-120 51-91 x 2-23 8-16/1 6,1-7,9 x 2,2-3,0 44,9-50,1 x 7,6-8,9 110,9 5,0-8,9
L=71,W=26,Q=2,8
ABI-F000224 35-90 x 36-120 36-80 x 2-19 8-20/1 6,1-7,8 x 2,0-2,8 20,1-27,5 x 10,6-14,3 110,9 4,9-12,2
L=70,W=24,Q=29
ABI-F000201 25-74 x 30-85 45-78 x 3-23 7-15/0,5 6,8-8,2 x 2,4-3,2 28,6-39,5 99,3 2,4-11,1 (nguyén thay)
L=74W=27,Q=2,8 x 14,0-15,5 1,1-4,8 (ctng)
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Ghi chu: a, b: Qué thé: c: Phién; d: Bé mit cia cudng; e: Thit ndm; f+ Hé sgi cua thit ndm; g: Bao tu; h: Pdm;
Thudc: a-d: 1cm; f-h: 10um.

Hinh 1. Pic diém dai thé va vi thé ctia chting nim bao ngu xam ABI-F000253

Ghi chi: a, b: Qué thé: c: Phién; d: Bé mit cua cuéng; e: Thit nam; f- Hé sgi ctia thit ndm; g: Bao tit; h: T bao
tuong tu dam; Thudc: a-d: 1cm; f~h: 10um.

Hinh 2. Dic diém dai thé va vi thé ctia chiing nAm bao ngu triang ABI-F000222
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Ghi chi: a, b: Qué thé: c¢: Phién; d: Bé mit cia cudng; e: Thit ndm; f+ Hé sgi cua thit ndm; g: Bao tu; h: Pdm;
Thudc: a-d: 1cm; f-h: 10um.

Hinh 3. Pic diém dai thé va vi thé ctia chuing ABI-F000201

Bang 3. K&t qua so sanh trinh tu ITS ctia cac chung nAm bao ngu véi GenBank

M& chuiing Mé& dinh danh D6 bao phi (%) D6 twong déng (%) E -value Tén loai
ABI-F000201 MK603976 100 99,85 0,0 P. ostreatus
ABI-F000219 MG819727 99 99,85 0,0 P. ostreatus
ABI-F000222 MK603976 100 100 0,0 P. ostreatus
ABI-F000223 MG819739 99 99,70 0,0 P. ostreatus
ABI-F000224 MG819739 100 100 0,0 P. ostreatus
ABI-F000241 KT273376 99 100 0,0 P. pulmonarius
ABI-F000248 MN239983 99 100 0,0 P. pulmonarius
ABI-F000252 MN239983 99 100 0,0 P. pulmonarius
ABI-F000253 MG819635 100 99,54 0,0 P. pulmonarius
ABI-F000254 MN239983 100 99,84 0,0 P. pulmonarius
ABI-F000255 KT273376 99 100 0,0 P. pulmonarius
ABI-F000256 MT778822 97 100 0,0 P. pulmonarius
ABI-F000257 KF932728 99 100 0,0 P. pulmonarius
ABI-F000259 ONB869366 98 99,87 0,0 P. pulmonarius
ABI-F000261 MN239983 100 99,84 0,0 P. pulmonarius
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— Pleurotus pulmonarius LAUO9 Nigeria
t Pleurotus pulmonarius SP445807 Brazil
+ Pleurotus pulmonarius ECS-0158 Mexico
+ Pleurotus pulmonarius NZFRI3528 NewZealand
ABI-F000256
ABI-F000261
ABI-F000241
ABI-F000248
88% | ABI-F000259
|| ABI-Fo00254
Pleurotus pulmonarius CCMSSC00498 France
Pleurotus pulmonarius CBS100130 Australia
ABI-F000255
ABI-F000252
ABI-F000257
Pleurotus pulmonarius HKAS73350 China
ABI-F000253
L Pleurotus pulmonarius HMAS76672 China
Pleurotus ostreatus CCMSSC06141 China
829, Pleurotus ostreatus CBS375.51 Italia

{ Pleurotus ostreatus HKAS84903 Germany
Pleurotus ostreatus AFTOL-ID564 Austria Epitype
7 o,: Pleurotus floridanus ZP718 Halminton/Canada
Pleurotus cf. floridanus CCMSSC04604 China

Pleurotus floridanus ZP742 Halminton/Canada

89%

88%

[t Pleurotus cf. floridanus CCMSSC00331 China
85% | Pleurotus floridanus M2125 Florida/USA
ABI-F000219

ABI-F000201

80%| ABI-F000224

ABI-F000223

ABI-F000222

89%

{ Pleurotus abieticola HKAS45720 China
86%| g305 | Pleurotus abieticola TENN58284 Russia

ﬁPIeurotus placentodes HKAS51745 China Epitype
71% - Pleurotus placentodes HKAS94409 China

Pleurotus cornucopiae 8763 Austria

88% | Pleurotus cornucopiae PHZAU19 China

Pleurotus pulmonarius

Pleurotus ostreatus s.str.

Pleurotus ostreatus
complex

Pleurotus cf. floridanus

.

87% Pleurotus citrinopileatus TFM-M-E793 Japan

87% ' Pleurotus citrinopileatus HMAS63344 Jilin/China

{ Hohenbuehelia auriscalpium T-082 UK

87% Hohenbuehelia mastrucata T-025 Canada

Hinh 4. Cay phat sinh loai dya trén trinh ty ITS theo phuong phap ML,
mo hinh Kimura hai yé&u t6 ctia cac chting Pleurotus spp. (bootstrap lap lai 1.000 l4n)

3.2. Pinh danh bang phan tich viing trinh
ty ITS

Két qua phan tich trinh tu ITS dugc trinh
bay trong bang 3. Kich thuéc cta cac trinh tu
dao ddéng ti 583bp dén 819bp. Két qua cho thay
cac chung nam déu thuoc chi Pleurotus véi do
tuong dong cao. Trong d6, 10 mau dugc dinh
danh 1a P. pulmonarius, 5 mau dinh danh la

P. ostreatus. Két qua dinh danh dua trén trinh
tu ITS phu hop véi két qua dinh danh dua trén
dac diém hinh théai nhu trén va vung trinh tu
ITS hd trg t6t cho dinh danh nam bao ngu.

Céc nghién citiu dinh danh cic ching ndm
bao ngu tai khu vuc phia nam ciing dude mot so
tac gia cong bd. Cac ching ndm bio ngu xam
thu thap dugc xac dinh 1a P. pulmonarius (Tran
Thi Ngoc My & cs., 2017). Mot vai nghién ctu
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khéc ciing ¢6 két qua tuong tu (Lidu Nhu Y &
Tran Nhan Diing, 2012; H6 Bao Thuy Quyén &
cs., 2019; Ho & cs., 2021). Riéng cac chiing ndm
bao ngu tring cé su khac nhau gitia cac céng bo:
P. ostreatus (Liu Nhu Y & Tran Nhan Diing,
2012; Ho & cs., 2021); P. ostreatus va
P. cornucopiae (Tran Thi Ngoc My & cs., 2017);
P. floridanus (Ng6 Thi Phuong Dung & cs.,
2011). Do loai P. floridanus thuodc P. ostreatus
complex nén khac biét vé hinh thai va ca sinh
hoc phan ti véi loai P. ostreatus rt it nén khé
phan biét. Pic diém chinh dé phan biét gitia
P. floridanus va P. ostreatus 1a sy xudt hién
nhiéu liét bao trong 16p thu tang & P. floridanus
(Singer, 1946), nhung tat cd cac mau nam bao
ngu tring va nidm bao ngu tiéu yén trong
nghién ctiu déu khéng ghi nhan liét bao. Bén
canh &6, loai Pleurotus cf. floridanus dugc xem
14 phan loai duéi loai cua loai P. ostreatus, do
vay cac chiing ndm bao ngu tring va nim tiéu
yén trong nghién ctu nay van tuong dong véi
loai P. ostreatus.

3.3. Xay dung cay phat sinh loai

Cay phat sinh loai dua trén trinh tu ITS
cla cac chung nidm bao ngu dudc trinh bay
trong hinh 4. Véi cay phat sinh loai ctia bd dit
lidu trinh ty ITS 719 bp goém 27 trinh tu tham
chiéu va 15 trinh tu mau nghién ctu sau khi
sép giéng hang, cac chung bao ngu xam dugc
xac dinh 1a loai P. pulmonarius tap hgp thanh
mdot nhanh véi chi s6 bootstrap 1la 88% cing véi
8 trinh tu tham chiéu cua loai P. pulmonarius.
Cac ching ndm bao ngu tring va ching nim
bao ngu tiéu yén tao thanh mot phan nhanh
khéac véi chi s6 bootstrap 1a 80% véi 5 trinh tu
tham chiéu ctia nhém Pleurotus cf. floridanus.
Cac chung nay tach biét véi nhém P. ostreatus
sensu stricto (s.str.) (bootstrap 76%). C6 thé
thdy nhém bao ngu tring va tiéu yén thuong
mai tai Viét Nam d3a tach ra khdéi nhém
P. ostreatus s.str. tg@ nhién trén cidy phat sinh
loai. Loai Pleurotus cf. floridanus dudec xem la
phan loai dudi loai caa loai P. ostreatus, do vay
cac ching ndm bao ngu tring va ndm tiéu yén
van tuong déng véi loai P. ostreatus.

Trong cac nghién ctu ctia cic tac gia khac
cho thay vung trinh ty ITS cling phan tach duge
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caic nhém P. pulmonarius, Pleurotus cf.
floridanus, P. ostreatus s.str., v6i cac chi sb
bootstrap tuong tng 1la 99%, 90%, 92% (Li & cs.,
2017). Nhém P. ostreatus tu nhién cting tach
khéi nhém P. ostreatus thucng mai trén cay
phat sinh loai trong nghién ctiu ciia Panek & cs.
(2019). Két qua nghién cliu nay ciing tuong tu
vé6i cong bd cua Ho & cs. (2021). Nhém tac gia
khi phan tich vung trinh tu ITS cho thay 5
chting bao ngu xam thuéc loai P. pulmonarius, 2
chiing bao ngu tring va bao ngu tiéu yén thuéc
loai P. ostreatus; tat ca cac nhanh c6 chi s6
bootstrap trén 90%. Ba nhém P. pulmonarius,
Pleurotus cf. floridanus, P. ostreatus s.str. déu
thudc P. ostreatus complex, déng thoi mau séc
qua thé ndm bao ngu bi anh hudng bdi moi
truong nudi trong, céing nhu qua trinh nuoi
trong thuong mai cé su lai tao nén cac phuong
phap dinh danh bang hinh thai giap khé khin
(Panek & cs., 2019; Zervakis & cs., 2014); do vay
cac phuong phap dinh danh bang sinh hoc phan
ti da hd trg tot cho cac phuong phap dinh danh
truyén théong.

4. KET LUAN

Cac két qua dinh danh duya trén hinh thai,
két qua phan tich trinh tu ITS va dung cay phat
sinh loai cho thay: 10 ching bao ngu xam dudc
dinh danh 14 thudc loai P. pulmonarius, 4 ching
nidm bao ngu tring va chtng ndm bao ngu tiéu
yén dudc dinh danh 1a thudéc loai P. ostreatus.
ITS c¢6 thé
P. pulmonarius, P. ostreatus va Pleurotus. cf.

phdn Dbiét dugec cac loai
floridanus va két qua dinh danh bing sinh hoc
phan ti ho trg t6t cho dinh danh hinh thai.
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