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PA DANG DI TRUYEN MOT SO LOAI NAM AN
DUA TREN TRINH TU ITS (INTERNAL TRANSCRIBED
SPACER)

Liéu Nhue Y ' va Tran Nhan Diing '
ABSTRACT

Sixteen varieties of common cultivated mushroom in Mekong delta were investigated to
observe their genetic diversity. Firstly, fruiting body samples of mushroom were
collected. Then all of them were isolated in CHANG medium to get pure cultures of
mycelium. DNA from mushroom hyphae was extracted by procedure adapted from
Gardes and Bruns (1993). After that, ITS regions were amplified by PCR method with
specific primers ITSI1 and ITS4. Finally, the ITS sequences of sixteen mushroom varieties
were analyzed and phylogenetic tree was created to express genetic relation among
studied varieties. The result showed that mushroom varieties had diversity. The
dendrogram indicated that mushroom varieties were closely related with high levels of
bootstrap support. Genetic tree of studied varieties had two branches, each one had five
varieties. The first one includes varieties belong to Volvariella volvaceae and it was
divided into two groups. The other branch which includes varieties of oyster mushrooms
was also divided into two groups belongs to Pleurotus cystidiosus, Pleurotus floridanus
strains, and Pleurotus pulmonarius. Both two golden needle mushroom samples were
Flammulina velutipes. And the medicinal mushroom samples were belong to three strains
including Ganoderma lucidum, Ganoderma gibbosum va Ganoderma tropicum.

Keywords: Cultivated mushroom, dendrogram, ITS (Internal transcribed spacer),
sequences

Title: Genetic diversity of common cultivated mushroom varieties based on its (internal
transcribed spacer) sequences

TOM TAT

Muoi sau dong ndm an & cdc tinh Pong bang Song Ciru Long di duwoc thu thdp dé khao
sdt da dang di truyén. Qua thé cdc loai nam dwoc thu thdp va phdn Idp trén méi truong
Chang. DNA tir cdc to nam dwoe phén ldp theo quy trinh Gardes va Bruns (1993) ¢é hiéu
chinh. Ving ITS1 + 5,85+ ITS2 dugc khuéch dai bang PCR véi 2 cdp moi ITSI, ITS4.
Trinh t ITS cua 16 dong nam dwoc phdn tich va xdc lp gian dé pha hé. Két qua da xac
dinh cac mau ndm rom khao sat déu thuéc lodi Volvariella volvaceae, cic mdu ndm bao
ngw trang thujc lodi Pleurotus ostreatus, cdc mau nam bdo ngw Nhdt thudc lodi
Pleurotus cytidiosus, nam bao ngw xdm thugc lodi Pleurotus pulmonarius, hai mau ndm
kim cham thudc lodai Flammulina velutipes. Péi véi cac mau nam linh chi thuoc 3 loai:
Ganoderma lucidum, Ganoderma gibbosum va Ganoderma tropicum. Gidn do pha hé
ciing cho thdy mikc tuong quan di truyén giita cac loai nam khao sat voi mirc gan bo
bootstrap cao, ¢é thé két lugn cdc lodi nay c¢é nguon goc rdt gan.

Tir khéa: Gidi trinh tw, gian do pha hé, ITS (Internal transcribed spacer), nim trong

1 PAT VAN DPE

Hién nay trong nam an 1a mot nganh néng nghi€p quan trong trén thé giéi. Nam
khong chi cung cdp dinh dudng nhu mot loai thyc phdm giau protein, khong

18



Tap chi Khoa hoc 2012:22b 18-25 Truong Dai hoc Can Tho

cholesterol ma con la nguyén liéu san xuét nhiéu loai duoc phdm. Nam 1997, tong
san lugng nam an va nam dugc liéu trén thé gioi dat gia tri khoang 26-30 ti USD
(Chang et al., 2004). Riéng tai nudc ta cac nghién clru vé nam an phan lon ¢ dang
san xuat va nhén giong. Hoang Ngoc Thinh (2002) dé thir nghiém nhén glong nam
rom, nam bao ngu va nam mé tir ngudn gidng nguyén ching ra gidng cap 1, cap 2
va cap 3, sau d6 dua ra trong thir nghiém véi muc dich tim dugc ngudn gidng c6
chat luong cao cho tinh Hai Duong.

Do gia tri kinh té ngdy cang tang 1én ma cac loai nam an _ngdy cang ¢ nhiéu dong
duogc trong tai nhiu noi trén thé gidi dé dap Gmg nhu cau tiéu thy. Diéu nay dan
dén nay sinh sy nhdm 14n giita tén cac dong cua cung mot loai hay khac loai gay
kho khin trong qué trinh trong va cac nghién ctru trong linh vuc nhan giéng, ciing
nhu 1am mat thuong hi¢u anh huong dén nguoi san xuat khi khong xac dinh ding
tén cta cac dong nam. Chinh vi vy, mot sé nude da tién hanh cac nghién ciru
khac nhau nhim giai quyét van dé trén. Cac dic diém hinh thai 12 mot phuong
phap truyén thong dé xac dinh sy da dang, tuy nhién kha nang tin cdy cia phuong
phap bi anh hudng boi cac yéu té moi truong. Tréi lai, viée dp dung phuong phap
danh diu phén tr (marker phan tir) 6 mirc d6 DNA dé phan biét cac dong cho thay
¢6 nhiéu trién vong trong viéc dinh danh va danh gia nhanh sy da dang di truyén
ciia cic loai ndm an. Cac phuong phap sinh hoc phan ti: RAPD (Random
amplified polymorphic DNA), AFLP (Amplified fragment length polymorphism),
SSRs (simple sequence repeats), ISSR (the inter-simple sequence repeat) SCAR
(strain-specific sequence-characterized amplified region), PCR RFLP da dugc tng
dung nghién ctru da dang di truyén cua céc loai nim an (Hongyan Su, 2008;
Larraya et al, 2000; Martin ez al., 2004). Cap mdi ITS1 va ITS4 duoc sir dung dé
khuéch dai khu vuc ITS trong cac mau DNA ctia nam (Han va Shin, 2007) Nghién
ctru nay da cung céip nén tang cho viéc xac dinh nhanh va chinh xac sy da dang
clia cac dong nam.

Cac 601 tuong nam dugc trong phd bién Y Pong bang Song Ciru Long (PBSCL)
nhu nidm rom (Volvariella volvacea), ndm bao ngu (Pleurotus spp.),....v4 nam
dugc li€u nhu nam linh chi (Ganoderma lucidum), bén canh d6 nam kim cham
Flammulina velutipes ciing dang dugc tiéu thu rong rai tai mot s6 cho va siéu thi
thudc khu vuc DPBCL mic du loai nAm nay chua duoc tréng tai day. Tuy nhién,
cac nghién ciu vé nhitng loai nim nay & BBSCL hién chi méi & mirc d9 khao sat
mot s6 dac diém hinh thai, cach phan lép, gitr glong nam ma chua co nhiéu nghién
clru & cap do phan tr va rn01 quan hé di truyén cua cac gidng ndm an, chua c6
nhimg co s¢ di truyen lam nen tang cho viéc chon gidng. Chinh vi thé ma hiéu qua
kinh té cta nganh trong nam nude ta ma cu thé 1a & PBSCL con chua cao, chua
dang ké so véi tiém ning von co.

Trong nghién ctru ndy, chung t61 thu thap cac mau ném thong qua kiéu hinh va ung
dung céc k¥ thuat sinh hoc phan tir dé xac dinh m01 tuong quan di truyen cua
chung, gop phan vao viéc phan loai chung cta giéi nam, tim hiéu ngudn goc va
moi lién hé gitra cac gidng/dong cua chung, gop phan vao cong tac chon giong,
giip nguoi trong ndm c6 dugc nhimg gidng chat lugng va mang lai hidu qua
kinh té.
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2 VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1 Vit li¢u thi nghiém
2.1.1 Mau nim

Mudi sau miu nAm duge thu thap tir 6 tinh thudc khu vuc DPBSCL. Nam rom thu
tai O Mbén - Can Tho (RomOMon), nam rom Vi Thanh - Hau Giang (RomViTh),
niam rom Lai Vung - DPong Thap (RomDoTh), ndm rom Ngia Bay - Hau Giang
(RomNBay), nam rom Long An (RomLoAn), bao ngu trang O Mén - Can Tho
(BNTOMon), bao ngu tring Bén Tre (BNTBeTr), bao ngu nhat Bén Tre
(BNNBeTTr), bao ngu nhat Vinh Long (BNNViLo), bao ngu nhat Phung Hiép -
Hau Giang (BNNPhHi), va nim bao ngu xam thu tai Bén Tre (BNXBeTr). Ba mau
nam duoc lidu g@)m linh chi vang thu tai Can Tho (LCVCaTh), linh chi vang Bén
Tre (LCVBeTr) va linh chi den Can Tho (LCDCaTh). Riéng d6i voi ndm kim
cham duoc thu tai siéu thi METRO — Céan Tho, cac mau ndm di duoc déng goi,
gilt lanh va ngudn gbc san phdm ghi trén bao bi: kim chim Trung Quoc
(KchTrQu) va kim chdm Pdng Nai — Viét Nam (KchViNa). Tat ca cac mau nam
duogc chon 14 nhitng thé qua con twoi, mau sic sang dep, khong bi thuong ton.

2.1.2 Hoba chat

Hoa chat cho phan 1ap nam: méi trudng phan 1ap ndm 1a moi truong CHANG véi
cac thanh phan: agar 20g, D _ Glucose 20g, Pepton 2g, KH,PO, 0,46g, K,HPO,
1g, MgS0, 0,5g, nude cat vira du 1000ml va Thiamin (Vit B1) 0,01mg.

Hoa chat sir dung cho phan tmg PCR va giai trinh ty: dung dich ly trich (100 mM
Tris, 1.4 M NaCl, 20 mM EDTA, 2% w/v CTAB) (Merck), dung dich TE, ethanol
70% va 96% (Merck), agarose, ethidium bromide (Bio-Rad), loading buffer (Bio-
Rad), dNTPs (Promega), Tag polymerase (BiRDI), 1kb DNA ladder (Promega).

2.1.3 Thiét bi

My giai trinh ty ABI 3130, may nghién Retsch MM200 (Germany), may PCR
Perkin Elmer 9700 (USA), mdy li tim Eppendorf Concentrator 5417C (Germany),
thiét bi dién di..

2.2 Phwong Phap

2.2.1 Phdn ldp to ndam

Sau khi thu qua thé tai dia phuong, cac mau ndm dugc dua vé phong thi nghiém
Sinh hoc Phan ta Thuc vat dé phan lap nham muc dich thu duoc dong thuén cta
nam va lay to nim trich DNA. Qué thé ciia ndm tuoi dugc lau sach bang bong
thAm con 70° va phan lap bang cach cidy mo. Mdi mau nim dwoc bd doi va 1
miéng nhé mé thit & phan than cua tai ndm duoc phéan tach va chuyén vao méi
truong thach (méi truong CHANG) trén céc dia petri. Cac dia petri duoc u ¢ 30°C
va duoc kiém tra mdi ngay, ddm bao khong nhiém cac vi sinh vat khac.

2.2.2 Tach chiét DNA

Heé soi to ciia mdi mau nam duoc st dung cho tach chiét DNA theo phuong phap
duogc hiéu chinh béi Gardes va Bruns (1993), 50mg to ndm dugc nghién khoang 5
phut, thém 500ul dung dich ly trich, voxtex va dé & nhiét do phong trong 10 phut,
sau d6 dem ly tim rdi thu 1y dung dich bén trén. DNA dugc tiia bang con 960 va
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rira 2 14n bang con 70°. DNA sau d6 duogc sdy trong may siy chan khong 10 phut &
45°C r6i hoa tan trong 100pl TE 0.1X. Cudi cing DNA duoc kiém tra chét luong
thong qua qué trinh do quang phd va dién di trén gel agarose 0,8%. Nhitng san
pham dat yéu cau dugc trir & -20°C cho nhiing budc tiép theo.

2.2.3 Thuc hién phan ung PCR
Phan trng PCR duoc thyuc hién véi cép mdi ITS1 va ITS4 (White et al., 1990)

ITS1 (5’-TCCGTAGGTGAACCTGCGG-3’) va ITS4 5-
TCCTCCGCTTATTGATATGC-3")

Thanh phan bao gém: H,O khir ion, PCR buffer 1X, dNTPs 200uM, MgCl, 2.5 mM,
primer (ITS1 va ITS4) 100 pmol/pl, Tag polymerase 0.5 U/ul, DNA 50 ng/ul. Cac chu ky
nhiét 30 chu ky: 95°C: 50 gidy, 57°C: 1 phit 05 gidy, 72°C: 1 phut 20 gidy. Kiém tra san
pham PCR trén gel agarose 1,5% véi 90V trong khoang 60 phiit.

2.2.4 Gidi trinh ty (sequencing)

Tién hanh phan tng cycle sequencing (PCR gan huynh quang) va tinh sach san
pham PCR theo kit Invitrogen. Phan ng PCR (gan huynh quang) dugc thuc hién
trong thé tich 10 pl. Cong thirc cho 1 phan tng 10 pl nhu sau: H,O khir ion 3 pl, 1
ulBuffer 5x , 2 ul Primer PCR 3,2 pmol, 2 pl BigDye Terminator V3.1 2,5x, San
phiam PCR 2 pl, chu ky nhiét PCR nhu sau: 96°C trong 1 phut (1 chu ky), 96°C
trong 10 gidy; 50°C trong 5 gidy; 60°C trong 4 phut véi 25 chu ky; két thiic 4°C.
Sau phan tmg PCR, tién hanh tinh sach san phdm Cycle Sequencing, bién tinh va
giai trinh tu trén may giai trinh tu ABI 3130.

2.2.5 Phadn tich sé liéu

Céc trinh tu dugc xép hang (Alignment) bang phan mém BioEdit 7.0. Sau d6 ding
SeqVerter dé chuyén dinh dang (format) di liéu theo phan mém PAUP. Phép toan
parsimony thuc hién trén mdi ving va phan tich bootstrap 100 1an lip lai véi phan
mém PAUP* v4.0 b10 (Swofford, 2002), cac chi sd dudi ddy dugc ghi nhan:

Chi s6 CI (Consistency Index): 1a ti s6 do tuong thich gitra mét cay bat ky nao do
trong tong sb cac cdy dugc phan tich c6 téng sb nhanh it nhat. Gia tri CI bién dong
trong khoang 1.0 (twong thich téi da) tiém can dén 0 (it twong thich nhat). Gia tri
CI cang 16n thi két qua c6 muc do tin cay cang cao.

Chi s6 CI dwge tinh bang cong thire: CI = M/S; M: s6 luong nho nhit co thé co
cua sy thay d6i tinh trang (bac) trong mot cdy phat sinh loai bat ky. S: s6 luong su

thay d6i tinh trang that su (bac) trong céy phat sinh dang néi dén (cay phat sinh da
¢6 ¥ nghia giai thich tat ca sy phan bd tinh trang cua gidng can phén loai).

RI (Retention Index): chi s6 thé hién s6 lugng tinh trang tuong dong cta 2 hay
nhiéu gidng cung 6 tién trén cay phan loai.

Chi s6 bootstrap: 1a tan s6 xuat hién ctia mot nhom (cluster) trén s6 lan gian dd
dugc thiét 1ap. Pon vi tinh 1a % (phan trdim). Theo Felsenstein (1985) bootstrap 1a
mot cong cu ho trg cho viéc xay dung cay phat sinh loai.
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3 KET QUA VA THAO LUAN
3.1 Két qua phan lap to nim va trich DNA

Céc dong ndm khao sat sau thoi gian u tir 5 — 15 ngay tiy thudc vao timg loai nim,
hé soi nam sé& phat trién ddy trén moéi truong CHANG. To ndm cia cac dong ndm
rom phat trién thanh mot hé soi tréing hoi trong, lan diy mit dia petri. To nim bao
ngu can thoi gian phat trién 1au hon nhung moc dan xen nhau day hon, mau tréng
duc, sau khoang 15 ngdy to nam bao ngu phat trién ddy bé mat dia. Riéng ddi véi
nam bao ngu Nhat, khoang sau 10 ngay bat dau c6 nhitng giot mau den chira bao
tr tap trung xung quanh trung tdm hé sgi nim (Hinh 2).

Hinh 1: Qua thé cac miu nAm thu dwoc

A. bao nguw nhdt Bén Tre; B. ndm linh chi Bén Tre; C.ndm rom Long An.

Hinh 2: H§ s¢i to' ciia cic miu nim

A. bao ngir nhdt Bén Tre;B. nam linh chi Bén Tre; C. ném rom Long An.
Str dung hé soi to ndm ctia tirng mau ndm mdi phan lap dé trich DNA, két qua
kiém tra trén gel agarose cho thay bo gen ciia moi dong nam da dugc ly trich thanh
cong (Hinh 3).

6 7.8 9101112131415 16

CéCbﬁIlgDNA S— h——..-"m_u

Hinh 3: Cic bing doan DNA trén gel agarose 0,8% ciia cic miu nAim
(+):DNA chudn; 1 — 16: cdc mau ndm

22



Tap chi Khoa hoc 2012:22b 18-25 Truong Dai hoc Can Tho

3.1.1 Két qua phdn tich PCR

San pham PCR thu dugc c6 chét lugng tét v6i mot bang rd duy nhat cho mdi dong
nam trén gel dién di (Hinh 4). Cic bang nam ¢ vi tri khoang 700 dén 750bp. Mbi
doan ITSI va ITS4 c6 kich thudc bién dong trong khoang 250-300bp, doan gene
5.8S c6 tinh bdo toan cao va dai 163 hay 164 bp (Baldwin ef al, 1992). Nhu vay,
kich thudc ving gene ITS duoc khuéch dai 1a phu hop.

M 1 2 3 4 5 6 7 8 9

Hinh 4: Sin phdm PCR ving ITS ciia mt sé dong ndm in
M. Ladder 1kb; 1. Rom O Mén; 2. Rom Vi Thanh; 3. Rom Long An; 4. Rom Péng Thap; 5. Rom Hdu Giang, 6. BNT
Can Tho; 7. BNT Bén Tre; 8. BNN Can Tho; 9. BNN Vinh Long; 10. BNN Hau Giang; 1. Péi chitg dm
3.1.2 Phan tich pha hé giita cdc loai ndm nghién civu theo kiéu gen

Sau khi phan tich céc trinh tu, gian d6 pha hé duoc vé& nhu & hinh 5 véi chi sé CI
(Consistency Index) = 0.8121, RI (Retention Index) = 0.9027, ddy 1a chi s6 cho
biét két qua giai trinh tu t6t, rat it sai s6, két qua chap nhan duoc.

Phan tich gian d pha hé cua 1 6 loai nam in nghién ctru voi 2 loai nim Xylaria
arbuscula cung thudc nhém nam lén trong phan loai gidi nam lam nhom doi
chiing (outgroup). K&t qua co6 thé phan chia thanh 5 nhom chinh (Hinh 5):

Nhém A: gdbm c6 5 dong ndm rom thu tai 5 tinh khac nhau. Ching déu thudc loai
Volvariella volvaceae. Chi sd bootstrap ciia nhom 1a 100%, nhu vay cac loai nam
rom trén déu thudc phan loai Fungi, Basidiomycota, Agaricomycetes, Agaricales,
Pluteaceae, Volvariella , V. volvacea.

Nhom B: gém 3 loai Ganoderma gibbosum, Ganoderma tropicum voucher va
Ganoderma lucidum, chi sb bootstrap ctia nhom 1a 100%. Trong nhom nay phan ra
thanh 2 nhom nhé: hai lodi G. tropicum va G. lucidum c6 chi sb bootstrap 1a 67%
so voi loai G. gibbosum. Vi ca 3 loai nay déu thudc khéa phan loai nhung G.
gibbosum 13 loai ndm linh chi den, con G. tropicum voucher va G. lucidum 1a 2
loai nam linh chi vang dugc trong phd bién hién nay dic biét G. lucidum dang
trong trén quy mo cong nghiép tai nhidu nude trén thé giéi.
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PAUP_1

—————— Volvariella velvaceae (DoTh)

A I Volvariella volvaceae (Omon)
?L Volvariella volvaceae (ViTh)

{ Volvariella volvaceae (Nbav)

Volvariella volvaceae (LoAn)

44

Ganoderma gibbosum (CaTho)

100

23 Ganoderma tropicum voucher (CaTho)

" |

67 Ganoderma lucidum (BeTr)

c Flammulina velutipes (TrQu)

]

100

100 Flammulina velutipes (ViNa)

Pleurotus pulmonarius (BeTr)

D 100 Pleurotus ostreatus (Omon)

Pleurotus ostreatus (BeTr)
Pleurotus cystidiosus (PhHi)

100
E 100@1: Pleurotus cystidiosus (ViLo)
Pleurotus cystidiosus (BeTr)
—
L

100

Xvlaria arbusculaa

Xylaria arbusculab
Hinh 5: Gian d6 pha hé (phylogenetic tree) ciia 16 loai nim lon (ndm c6 thé dn
dugc) dwge phén tich dya trén trinh ty ITS1 va ITS4. Cac chi so CI = 0.8121; RI =
0.9027; chi so bootstrap dwgc ghi trén dau cac nhanh trong giian do

Nhém C: gém hai dong nidm kim cham thudc lodi Flammulina velutipes, chi sd
bootstrap 1a 100%.

Nhém D: gdm 2 dong bao ngu tring thudc cung 1 loai Pleurotus ostreatus va nam
bao ngu xam thudc loai Pleurotus pulmonarius, chi so bootstrap ciia nhom la
100%.

Nhém E: gom 3 dong nam thu tai 3 tinh khac nhau nhung ching déu thudc cung 1
loai Pleurotus cystidiosus. Hon nira, 2 mau ndm thu tai Vinh Long va Bén Tre c6
su khac biét rd so v6i miu nidm bao ngu nhat thu tai Phung Hi¢p vai chi sb
bootstrap cua chiung 1a 69%.

Nhom D va nhém E thude cing mot nhanh 16n ¢6 chi sO bootstrap 1a 100%, nghia
1a khi so sanh va xép nhém thi hai glong nam nay xép trong cung mot nhom 100
lan, chimg t6 ching c6 thé c6 cung ngudn gdc v6i nhau. Tuy nhién, Ira va Agus
(2010) di timg thi nghiém ddng hoa chit nguyén sinh cua hai nhém ndm bao ngu
trén dé tao ra loai ndm méi nhung ciing khong thanh cong vi sy khac biét
di truyén.

4 KET LUAN

Nhimg dir liéu phan tich dya trén trinh tu ITS cho ching ta thdy trién vong phat
trién ciia chiing trong phan tich pha hé cac 16 dong nim trong ving DPBSCL. Nam
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dong ndm rom khao sat thudc loai Volvariella volvaceae. Ba dong ndm linh chi
thuoc gidbng Ganoderma nhung 1 ba loai khac nhau. Hai dong ndm kim chdm
thuoc loai Flammulina velutipes. Siu dong ndm biao ngu déu thudc gidng
Pleurotus va chia thanh ba loai khac nhau. Két qua phén tich trinh ty con giai thich
duogc nhimg dic tinh di truyén cia chung, dua trén gian d6 pha hé 16 dong nam
phan tich chia thanh 2 nhanh 16n: nhanh th nhét goém 3 nhom la nam rom, nam
linh chi va ndm kim chdm mac du vé phan loai kiéu hinh chung hoan toan khac
nhau. Nhanh 16n thir hai l1a nhém nam bao ngu trdng, nhat va xam, chung c6 muc
d6 giéng nhau cao véi ti s6 bootstrap tuyét d6i 1a 100%. Nhu'ng két qua nay la tién
dé cho nhitng nghién ctru di truyén ciing nhu cong tac lai tao gidng sau nay.
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