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BUGC PAU NGI'H.EN CUU LOAI NAM LINH CHI MOI PHAT HIEN
(] VUON QUOC GIA CAT TIEN T ‘omophagus Sp.Nov. DUA TREN
CAC PHAN TIiCH VE HINH THAI VA SINH HOC PHAN U

PHAM NGOC DUONG, NGUYEN THI ANH
Vieom Quéc gia Cat Tién

v DINH DUY

Bdo tang Thién nhién Viét Nam,

Vién Hin lam Khoa hoc va Cong nghé Viét Nam
LE XUAN THAM

8¢ Khoa hoc va Cong nghé, Lam Dong

Murill. (1905a,b) 12 ngudi thanh 18p chi Tomophagus Murr tir viéc tich lodi Ganoderma
colossum (Fr.) C.F. Barker., tit chi Ganoderma dya trén céc dic diém hinh théi dién hinh nhu
16p thit nam khéc biét cia loai nay 50 v6i céc lodi khac trong chi, 16p thit nim c6 mau vang
nhat, ddy thudmg trér nén xbp v sang khi kho. Chi Tomophagus Murr. di timg khong dugc chap
nhan bdi Furtado (1965), Steyaert (1972, 1980), Comer (1983), Ryvarden (1991) va nhiéu tac
gia khac. Steyaert (1980) cho rang G. colossum cb6 thé chi 1a mét dang nhiét d&i cha loai
G. oregonense Murrill. Tuy nhién céc nghlen clru ghn ddy ciia Moncalvo et al (1995, 2000) va
gan hon 12 clia Hong va Jung (2004) vé ching loai phat sinh dua trén sinh hoc phén tir di chi ra
rang G.col va G. or 1a cich xa nhau vA cic ong déu ting hé cho quan diém xdc
1ap chi Tomophagus.

Tomophagus colossus 43 duge md ta béi Fries (1851) tir cdc mau vét thu digc & rimg Costa
Rica v&i tén goi Polyporus colossus, sau d6 dugc Baker (1918) chuyén vao trong chi
Ganoderma. Day 12 mdt loai hiém gip timg dugc ghi nhan ¢6 & nhimg ving nhigt d6i trir Don,
Phi theo cac nghién clru clia Ryvarden, Johamsen (1980) va Ofodile cling cong sy (2005). (%
Viét Nam Tomophagus colossus dugc ghi nhan 1An dAu tién bdi Patouillard (1897) véi tén goi
G. abokense Pat., vi 10ai ndy dugc ghi nhdn lai gin diy nhét & Viét Nam béi Ngo Anh (2001).

Loai thir hai cua chi 1a Tomophagus cattenensis duge mo 14 boi Lé Xuln Thém, Pham Ngoc
Duong (2011) tir cdc méu vt thu duge trong céc dot diéu tra khu hg nim 16n & Vuom Québc gia
Cit Tién, dua trén viéc so sanh céc ddc diém hinh thai ciia loai ndy voi cic miu vat cia loai
Tomophagus colossus da phat hién truéc d6 dic biét c6 st dung cdc nghién ciru vé sinh hoc
phén tir théng qua viée phin tich viing gene ITS clia cic loai nghign ciru dbi chiéu vér cac dit
liéu trén ngan hang gene (genebank) d¢ xé4c 14p loai thir hai cho chi nay. Cac nghién ciru da
dugc dang trén tap chi Mycol Progress nam 2011.

Bao cao nay tién hanh trinh bay cc két qua nghién ciu bude dAu cia loai T omophagus sp.,
tir céc miu vit thu thip duoc tir Vuon Québc gia Cat Tién nim 2014, day ciing c6 thé 1a loai thir
ba dugc ghi nhén cho chi nay. Neu diing vy thi dy s& 1 loai méi thir hai cua chi Tomophagus
Murr. duge phét hién & Vuon Québc gia Cét Tién.

1. PHUONG PHAP NGHIEN CUU
1. Méu vit cho nghién ciru

Mau vAt ctia céc loai trong chi nam Tomophagus Mun' dlmc phat hién & Vudn Quéc gia Cét
Tién gdm cé cac loai Tomoph Te g is, va cdc mAu vit cnia loai
Tomophagus sp. M&i phét hién.
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Trinh ty gene cta céc lodi gin gifii trén genebank:

Bing 1
Danh sach cdc lodi trén genbank sir dung trong nghién ciru
Stt Tén lnal/tlur ITS
1 Tomoph i JN184398
2 Tomoph 1 : IN184397
3 Tomoph I JIN184396
4 Tomoph I IN184395
5 Tomophagus col TX310825
6 T A I 737071
7 Tamapha colossus 737091
8 Tomoph /i FI154769

2. Phurong phap nghién ciru

_Phurong phdp phan tich hinh thdi: Phuong phép nghién ciru so sinh hinh thai ¢b dién. Cic
miu nim thu duge & Vudm Quéc gia Cit Tién duge tién hianh md ta so sanh hinh thai vai cac
md ta coa Murill. (19OSa,b), va cia Lé Xuan Tham, Pham Ngoc Duong (201 1). Sir dyng kinh
hién vi quang hoc dé quan st céc diic diém bao tir dam va céc diic diém hién vi khac.

Gidi trinh tw vi higu chink trinh te: San phim PCR dugc dién di trén gel agarose 1,5% va
tinh sach bing Qlaq\nck gel extraction kit (Qiagen, Birc). San pham nay duge six dung lam
khudn cho phén Ymg giai trinh tr truc tiép hai chidu (m01 xubi va mbi ngurge) voi mdi
ITS1/ITS4, sit dung BigDye terminator cycler v3.1 va doc két qua trén hé thong ABI 3100
Avant Genetic Analyzer (Applied Biosystems, M¥). Trinh tu mucleotide ciia cic ching nim
dugc so sanh véi céc trinh tir di ¢6 trén Genbank, sir dung phin mén BLAST trong NCBI
(websne hitp:www.ncbi.nlm.nih.gov/BLAST). Trinh ty DNA sau khi doc dugc hi¢u chinh bang
mét véi su trg £itip clia phin mén ChromasProl 7.6 (Technelysmm, 2013) de loai b6 cac viing
tin hi¢a nhiu. Cic trinh tir phén tich dugc sap xép thing hing bing phan mén Bioedit v7.0.5.2
(Hall, 1999), Clustal W (Thompson ef al., 1997), geneDoc 2.7 (Nicholas et al., 1997). Cic ving
khéng c6 kha ning sip xép bi logi bo trude khi phan tich.

Xdc Igp mé hink tién héa: Dit liéu trinh tur nucleotlde s& dugc khao st phan bé nucleotide,
kiém tra cic gia thuyét va x4c dinh mb hinh tién héa t6i wu bling cach sir dung chun théng tin
Akaie dugc hiéu chinh (corrected AICc-Akaike Information Criterion) troug phan mén
Modeltest v3.7 (Posada, 2005). Ket qua khéo sat s& dugc sit dung 1am tham sé dn vao dé tinh
todn ma trin khodng cich di truyén va xay dung ciy phat sinh chiing loai theo cdc phuong phap
tlet kiém t&i da MP (Maximum Parsimony), xéc suat t6i da ML (Maximum Likelihood) va két
n01 lién k& NJ (Neighbor Joining) . Péy 14 dai dién dién hinh cho cdc phuong phép phén tich
tién héa dugc sit dung rong rii.

Xay dymg cdy . tién héa: Dé x4y dyng cay tién héa bing phrong phap ML, MP va NJ, dit liéu
DNA dwgc chuyén vio phin mém Bioedit v7.0.5.2 (Hall, 1999), Clustal W (Thompson et al.,
1997), geneDoc 2.7 (Nlcholas et al., 1997) véi cac théng s6 tién hoa (gia thj thong s6 gamma,
gi4 tri ty 1 cac diém khong bién thién, gid tri m6 hinh tién hoa,...) dugc Iy tir két qua phén tich
ciia m hinh tién héa Modeltest v3.7. Tt ca cay tién hoa theo 3 phuong phap trén déu duge
phén tich tir phin mém PAUP*4.0b10 (Swofford, 2003), Mega 6.0.6 (Tamura etal., 2013) va
chiing dugc thuc hién véi 1,000 13n Ip lai dé xic dinh gia tri ing h¢ (bootstrap). Phin mém
Treview dugc ding d& hiéu chinh hinh anh cfy tién héa (Page, 1996).
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1. KET QUA NGHIEN CU'U VA THAO LUAN
1. M@ té hinh thdi ty nhién cia loai Tomophagus sp.

Thé qua moc don 18 trén goc cly g6 16n da chét trong thai ky phén hiy manh, thuong gap
vai thé qua to nhé dang phat trién trén cing mét cay chi, ¢6 cudng nhung khong rd. Khi non 13
dang cyc mong dang cau, hoi vang, ving bong & phin gbe, sau toa rqmg din thanh dang quat,
dang gan tron. Thé qué trudng thanh thuémg c6 dang u méng hinh quat, dy t5i 11-15 cm, chiéu
dai t6i >15-20 cm, chidu rong ch 16n nhét t6i >15 cm. Dic diém thé qui thudng o 6n dinh hinh
thai dang quat tron cling khéc biét véi T. colossus (loai | nay dé bi di dang thé qua do qua mém
nhiin. Mép nim khi non mong tron. Lép vé tan lang nhén, 0 thé béng khi tuoi non, vang uom
tuoi - vang chanh - vang cam, khé mong, dé dap v&. Khi nim gia kho 16p vo it nhidu ot dap,
tuy nhién 16p vé vin mau ving, vang chanh, gin nhu khong d6i mau, day la mot dic diém rat
khic so voi loai Tomophagus cattiennensis chi khi thé qué con rt non méi c6 miu vang, ving
chanh con khi thé qua hoan chinh va trwéng thanh thi chuyén sang mau vang nau sim.

Hinh I: Hinh 4nh ngoai ty nhién bao tir d4m cia loai Tomophagus sp.nov.
(nh: Pham Ngoc Duong)

Lép thit ném (context) rat day xbp kha trong déng voi 16p thit nim ctha loai Tomophagus
cattienensis, khi tuoi nhiin mém nhu chét bot blen (spongy) 3-7 cm, khi khd rét nhe ngd mau
ving nhat (hinh Ic). Dc diém thit ndm diy x6p nay vén dugc coi 13 dic trimg rit co ban cho
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vige xac 1ap chi Tomophagus, ddng thi cling rat khéc véi cac chiing & cac viing khac. Lép bao
tang & gan cuong nam rat méng mau vang niu dat.

Bao tir dang Ganodermanoid dién hinh, véi 16p vo day, bao tir dang hinh trimg, khd nmug
ddng véi bao tir clia hai loai trong chi Tomophagus d3 phét hién truéce do, bé mit bao tir céc cac
ot chéng dang 6 luéi. Kich thudc bao tir nhé hon mét chit va tron hon so véi lodi Tomophagus
cattiennensis phét hién truéc d6, kich thudc bao tir 14-17 x 10-12 pm. Déy ciing 12 mft bang
ching dé c6 thé khing dinh loai méi phét hién 12 mét loai khéc so v6i T.cattiennensis.

2. Két qua gidi mi trinh ty gen nhan (ITS) véi chiing ndm Tomophagus sp.

Két qua xéc dinh trinh ty ving gen nhan (ITS) cho anh di¢n di db véi cac dinh huynh quang
3 nét, cwdong d0 manh va 16 rang (két qua khong chi ta & ddy). Sau khi loai bo trinh ty moi vd
céc ving tin hidu nhidu, ching t3i da thu duoc trinh tir nucleotide ciia ching nim Tomophagus
sp. 6 d0 dai 1a 647 nucleotide.

Bdng 2
Khoang cich di truyén giira cic cip loai nghién ciu

2. Tomophagus cattienensis JN184397 | 0.000)

3 Tomdghagus colossus JN184336 0051} 0.051
4. Tomophagus colossus JN184395 0.053 0.053; 0.002

5. Ganoderma sp.AJ749370 0.055] 0.055 0.004] 0.002
6. Tom us sp. 0126) 0125 0105 0,105 0.108
7. Mactocybe gigantea KJ463732 0.411] 0411 0395 0352 0388 0.385

Trinh ty thu dugc cia chuug ném Tomophagus sp. duoc kiém tra tinh tuong dbng
(surulanty) voi céc trinh tir sin c6 trén ngén hang Genbank bang cong cu BLAST. Két qua tim
kiém cho thdy trinh tw ching nim Tomophagus sp. twong dong cao véi cac loai trong chi
Tomophagus. Viéc so sanh véi co s¢ dif lidu trén Genbank nham muec dich cho mét két qua
tham chiéu v6i nhém lodi twong dbng nhit v6i trinh ty truy van. Két qua BLAST " khéng thé két
Tuan chinh x4c vé loai. Véi nhiing trudng hop BLAST ¢6 dd bao phti vé tuong dong cao (99%)
cung khong thé suy nguge Iai tén lodi bai két qua BLAST chi hién thi trinh ty twong dong nhit
ma trén Genbank hién c6.

Do két qua ctia BLAST cho ra nhitng diém nghi vén chua chudn xéc, vi viy chiing t8i s
dung phuong phép dung cdy phat sinh ching loai d& xé4c dinh tén khoa hoc cho ching ném
Tomophagus sp.

M$ hinh tién hoéa t8i wu theo tigu chuin AICc dugc xac dinh cho khéi dit liéu phan tich 1
TIN+G. céc théng s0 co ban 1a -InL = 2820.6282, AIC = 5653.2563, K = 6, freqA = 0.2305,
freqC = 0.2438, freqG = 0.2318, freqT = 0.2938, R(a) [A-C] = 1.0000, R(b)[A-G] = 1.5207,
R(c) [A-T] = 1.0000, R(d) [C-G] = 1.0000, R(e) [C-T] = 2.5482, R(f) {G-T] = 1.0000, gamma
Shape = 0.2442 duoc sir dung dé xdy dung cdy tién hoa,

Ciy tién héa dirge xay dumg theo cic phuong phap MP, ML, NJ. Két qua duoc bidu thi &
hinh 2, 3, 4:
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64| Tomophagus colossus JN184395
93 |l Ganoderma sp.AJ749970
98 4 JN184336
Tomophagus cattienensis JN184398

100 ! Tomophagus cattienensis JN184397
L Tomophagus sp.

gigantea KJ463732

—
0.05

Hinh 2: M§i quan hé hg hang ciia ching nim Tomophagus sp. v6i cic loai/thir trong ciing
chi Iy trén Genbank trén co sé phén tich trinh t nucleotide viing gen ITS bing phwong
phap Maximum Likelihood (ML). Macrocybe gigantea (KJ463732) dwge xem nhu loi
ngoai nhém (outgroup)

33 Tomophagus colossus JN184395
93 Ganoderma sp.AJ749970
99 T JN184396
Tomophagus cattienensis JN184398
—100'_ b )5 catti UN184397
sp.

gigantea KJ463732

Hinh 3: Mbi quan hé ho hang ciia chiing nim Tomophagus sp. véi cac loai/thir trong cling
chi Iy trén Genbank trén co sé phén tich trinh tw nucleotide viing gen ITS bing phmrng
Maximum Parsimony (MP). Macrocybe gigantea (KJ463732) dugc xem nhir loai ngoai
nhém (outgroup)

56 Tomophagus colossus JN184395
_93_{ Ganoderma sp.AJ749970
Tomophagus colossus JN184396
Tomophagus cattienensis JN184398
—100| Tomophagus cattienensis JN184397

Tomophagus sp.

100

gigantea KJ463732

—
005

Hink 4: Mbi guan hé ho hang caa ching nim Tomophagus sp. véi cac loai/thir [ trong cling
chi Iy trén Genbank trén co s& phén tich trinh tir nucleotide viing gen ITS bing phwong
phip Neighbor Joining (NJ). Macrocybe gigantea (KJ463732) dwgc xem nhir lodi ngoai
nhém (outgroup)

59



HOI NGH] KHOA HOC TOAN QUOC VE SINH THAI VA TAI NGUYEN SINH VAT LAN THU 6

Tix c4c chi sb vé khodng cach di truyén trén co s& so sénh trinh tw gen ITS - rDNA, so 5 mbi
quan hé ho hing cua ching ndm Tomophagus sp. v6i cac loai/thir trong cing chi liy trén
Genbank di dugc xdy dng theo ca 3 phirong phap ME (Minimum Evolution), MP (Maximum
Parasimony) va NJ (Neighbor Joning) di chi ra cic két qua nhan dirge 14 nhnr nhau.

3. So sanh sir khéc bigt va phan héa ciia loai Tomophagus sp. so v6i hai lodi cdn lai trong
chi Tomophagus Murr.

- Nhitng khdc bi¢t vé hinh thdi: Cic phan tich v& hinh thii ¢ trén cho thiy loai Tomophagus
sp. mang nhiing ddc diém dc trung chung cua cic lodi tmng chi Tomophagus Mur., nhu I6p
thit ném ddy mau vang phat, thudng tr& nén xop nhe va sdng khi khé (Murill,, 1905a,b ). Tuy
viy loai méi ghi nhan dugc ciing c6 nhimg diém khac biét: V& miu sic lodi Tomophagus sp. khi
non cd mau vang chanh gia chuyen sang mau vang dim, sing mau kha gibng v&i mau cia loai
Tomophagus colossus tuy nhién mau thudng ddm hon va bé mit thé qua thuong bj mirt khi khd,
trong khi d6 lodi Tomophagus cattiennensis khi non c6 mau viang chanh nhung sau d6 nhanh
chéng chuyén thinh mau ving nu, ndu, ving sim (L& Xuin Thim & Pham Ngoc Duong,
2011).

- Céiu triic béo tiF dam: Bio tix cla lodi Tamophagus sp. khd tu'o‘ng ddng véi hai loai da phat
hién truéc d6 12 Tomoph I va T is nhu déu c6 dang
Ganodermanoid dién hinh véi lap vo dy va bé mat go ghe Tuy vy kich thu6c bao tir cé nhimg
khdc biét khi tién hanh so sanh. Kich thudc cia loai Tomophagus sp. nhé hon so véi hai lodi con
lai, l6p chép phi thudng mong hon, hinh dang bio tir tron hon. Kich thuée bao tir cia
Tomophagus sp. chi khoang 14-17 x 10-12 pm trong khi kich thudc bao tir cia Tomophagus
cattiennensis 12 17,5-21,5 x 11,5-14,5 va cia loai Tomophagus colossus 1& 14-20 x 9-14 (L&
Xuin Tham & Pham Ngoc Duong, 2011).

L !

Hinh 5: Bao tir @im ciia loai Tomophag) 't is , Te h I va

Tomophagus sp. phat hién & Vm Quée gia Cat Tlen nam 2014
(dnh: Pham Ngoc Duong)

- Khodng cich di trupén: Ké& qua giai trinh ty vimg gene ITS, két hop véi viée so sanh voi
trinh tu gen cua céc lodi trong chi Tomophagus Murr d4 phét hién tnrée d6 (L& Xufin Tham,
Pham Ngoc Duong 201 1) & chi ra khoang cach di trayén cua loai méi phat hign la tich biét so
v6i cac loai nghién ciu trudc d6. Khoang cach di truyén cua Tomophagus sp., so véi
Tomophagus cattiennensis 1a 0,125, so véi loai Tomophagus colossus 13 0,105-0,108 (Bang 2).
Céc phén tich dua trén phin mém PAUP*4.0b10 theo ci ba phuong phép ML, MP, NJ ciing di
chi ra loai Tc omophagus sp- m6i pht hién 13 hodn toan tach biét v6i hai loai con lai trong chi
Tomophagus Murr., véi hé s6 tmg ho (bootstrap) cao (hinh 2, 3, 4).
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Hi, nh 6: So sanh hinh thai thé qua cia 03 loai trong chi Tomophagus:
a: Tomophag is; b: T h le ¢, d Tomophagus sp. nov.

(anh: Pham Ngoc Duong)
IIL KET LUAN

Tir céc két qua nghién ciru v& hinh théi ctia loai Tomophagus sp., 6 thé két luan rang lodi
méi phat hién & Vuon Qubc gia Cat Tién thube chi Tomophagus Murr., theo quan diém cla
Muuril (1905) v6i nhing dic dlem v& hinh thai dién hinh nhw lop thit nam ddy, x8p, c6 mau
ving nhat va thidng tro nén xdp, sang mau khi khd. Cac phén tich v& vimg gene ITS cho thay
Tomophagus sp, hoan ton tich biét so v6i hai loai con lai d3 phét hign trong chi Tt omophagus
Murr., nhitng két qua nghién ciru ndy cho thiy loai Tomophagus sp. c¢6 thé 13 mét loai méi tiép
theo duoc phét hién cho chi Tomophagus Murr., v4 14 loai mdi cho khoa hoc thit hai thude chi
ném hoang chi quy gid dugc phét hi¢n & Vuén Quéc gia Cat Tién.
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A NEW Tomophagus SPECIES
FROM CAT TIEN NATIONAL PARK OF VIETNAM BASED ON THE
EVIDENCE FROM MORPHOLOGY AND ITS DNA BARCODES

PHAM NGOC DUONG, NGUYEN THI ANH,
VU DINH DUY, LE XUAN THAM

SUMMARY

Ganoderma Karsten and allies (Ganodermataceae Donk, Polyporales, Agaricomycetidae) are

a group of polypore fungi of significant economic importance. In 1905 Murrill created the genus

T I (Fr.) CF. Baker from Garnoderma based on its unusually

thick and pale context that becomes soft and light when dry. In this paper we report a third

specws of Tomophagus from Cat Tien National Park in southern Vietnam (Cat Tien is a

d UNESCO Biospt Reserve; The MAB Programme 2007). The new species

reported here is distinct from its two closest allies, i.e. 7. colossus and T. cattienensis on the basis
of combined evidence from morphology, and ITS rDNA barcodes.
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