KHOA HQC CONG NGHE

DINH LDAI NAM MEN PHAN LAP TAI VUON QUGC GIA
NAM CAT TIEN, TiNH BONG NAI

TOM TAT

Ngé Pirc Duy!, Nguyén Hru Hiing™2,
Nguyén Quang Thach? 3, Hoang Quéc Khanh!

Nghién ciru nay t4p trung phan lap va dinh loai cic chiing ndm men ty nhién & hoa, 14 c4y va phan cén tring
tai Virom Quéc gia Nam Cat Tien dya vao cic d4c diém hinh thai, sinh 1y, sinh héa va trinh ty viing bio ton
Internal Transcribed Spacer (ITS). Da phan 1ap dugc 3 ching (HS, H7 va H9) tir hoa, 4 chung (L5, L10, L24
va129) tir 14 cly va 2 chung (P2 va P5) tir phan cén tring. Dinh loa theo dac diém hinh thai, sinh ly va sinh
héa cho thdy ching H5, H9, L5 va L10 thugc chi Candida, chiing H7 thudc chi Sporisonum, chiing 124
thuge chi Ustilago, ching 129 thugc chi Cryptococcus, ching P2 thudc chi Spondiobolus va ching PS5
thudc chi Williopsis. Gii trinh ty viing bao tdn ITS cuia c4e ching trén cho thdy mirc 46 hirong déng giita HS
va Candfda quercitusa 12 94%, H9 va Candida quercitrusa \a 94%, L5 va Candida diddensiae 13 89%, L10 va
Candida naeodendra 1a 91%, 124 va Ustilago trichophora 14 94%, 129 va Cryptococcus sp.CBS 8368 1a 94%,
P2 va Sponidiobolus ruineniae1a 99% va gitra P5 va Williopsis 14 94%.

T khéa: Ciy phét sinh loai, D1/D2, gien 26S ArDN, gien ITS vi nim men.

1. MO BAY

Theo théng ke ciia trung tam dit liéu thé giéi vé
vi sinh vat (World data centre for microorganisms)
¢6 1.216 chi ndm men d4 dugc md ta tinh dén thoi
diém nam 2013.

He théng phan loai n4m nem kinh dién chu y&u
dua vao hinh théi hoc, sinh Iy va sinh héa (Kurtzman
C. P. et al, 1991 va 1998). Trong dé, mot s6 dac
diém thuémg dugc khio sat 12 hinh dang té bao sinh
dudmg va hinh thuc sinh sin nhu phén chia t€ bao,
hinh thai bao tit nang, kha nang déng héa nguén cc
bon va nito, kha nang 1&n men. Phan tich sinh hoc
phén tir gitip x4c dinh cic quan hé vé loi v sy phat
sinh loai trong qué trinh tién héa hinh thanh nén mét
hé théng phan loai hién dai. Dt dic diém sinh hoc
phén tir khong thé thay thé dugc cac dic diém kinh
dién nhung n6 chimg 3 dupc sy hiru ich trong xic
dinh tinh da dang sinh hoc trong quan thé cia nfm
men (Roger Schneiter, 2004).

Trong nhimg nam gin day, viéc gidi trinh ty c4c
ving gien bao tdn, gbm 285, 265, 185, 5.85, 5Sva ITS
da duge (mg dung d€ dinh danh ndm men. Mic di
vdy, viéc dinh loai ndm men dugc cho thdy 1A c4n sy
két hop c4c dic diém kinh dién gém hinh théi hec,
sinh Iy hoc, sinh héa hoc va cac dic diém hién dai v&

' Vién Sinh hoe Nhiét d&i, Vién Han lam Khoa hoe va Céng
nghé Viét Nam
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sinh hoc phéan tir (Barnett J. A. et al., 2000; Fell J. W.
et al., 2000; H. W. Mewes et al., 1997; José Manue|
Guillamén et al., 1998; Rosa De L. F. et al.,, 2004;
Sasitorn Jindamorakot et al., 2004).

Trong nghién ciru ndy, da phan 14p dugc 9 ching
ndm men ty nhién & hoa, 14 vA phén con tring tai
Vudn Qudc gia Nam Cét Tién, tinh Péng Nai. Bing
phan tich cic dic diém vé hinh thai, sinh Iy va sinh
héa, 4 ching thugc chi Candida, 1 ching thuéc chi
Sporisorium, 1 ching thudc chi Ustilago, 1 ching
thugc chi Cryptococcus, 1 ching thuoc chi
Sporidiobolus va 1 ching thugc chi Williopsis dugc
x4c dinh. Két qua cia viéc gidi trinh ty viing gien /7S
da khing dinh dugc sy dinh loai trén. Tuy nhién, viec
gidi trinh bty cdc vitng bio tdn khac c4n phai dugc
thyc hi¢n tiép theo dé c6 mot két qua so sanh va
khéng dinh vai tré ciia viing gien /TS

2. VAT LIEU VA PHUONG PHAP

2.1. Nguén ndm men

Céc ching ndm men H5, H7, H9, L5, L10, .24,
129, P2 va P5 dwgc phan 13p tir hoa, 14 va phan cén
tring trong tir nhién tai Vuon Quéc gia Nam Cat
Tién - Tinh P4ng Nai.

2.2. Khio st cic dic diém hinh thii t& bio ndm
men

N4m men dugc phén 14p bing méi tuomg phan
lip YM aga c6 chira cloramphenicol va natri
propionat. Sau d6, moi trudmg PGA dugc ding dé gix
giéng nfm men, méi trwdmg YMB dugc dung dé
khéo s4t hinh théi € bao sinh duomg n4m men, méi
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truéng phén chiét mach nha 5% va méi trudmg thach
axétat duoc dung dé khao sat bao tir ndm men. Hinh
thai khuin ty duoc khio sat bing phuong phap
Dalmau trén moi truéng YM aga.

2.3. X4c dinh c4c dic tinh sigh ly va sinh héa cia
n4m men

Sur 1én men c4c ngudn duomg khac nhau cia cic
ching ndm men duwoc phan lap trén dugc thyc hi¢n
theo phuong ph4p 6ng Durham. Céc nguén dudng
dugc st dung gém glucoza, maltoza, lactoza,
galactoza, sucroza, raffinoza va trehaloza. Su dong
héa cac nguén cac bon khac nhau duoc xac dinh qua
kha nang déng héa cic ngudn glucoza, maltoza,
lactoza, galactoza, sucroza, raffinoza, trehaloza,
sorboza, xyloza, socbitol, glyxerol, manitol, inositol,
ethanol, axit lactic, axit xitric, axit sucxinic va tinh
bét. Sy dong héa cac nguén nito khac nhau duge xac
dinh qua khd nang déng héa cac nguén (NH),SO,,
KNO,;, NaNO,, Llyzin hydroclorit va etylamin
hydroclorit. Mo6i truong 10%, 20%, 30%, 40%, 50% va
60% glucoza aga dugc ding dé khio sat kha ning
phat trién ctia ndm men. Méi truéng thach cacbonat
duge dung dé khao sit dac tinh sinh axit ciia nim
men. Moi truomg uré dugce ding dé khao sat kha
nang phan gidi uré cia ndm men. Méi truémg lipit
(moéi truwdng Seliber) dugc ding dé khdo sat kha
ning déng héa lipit cia ndm men. Cuéi ciing, moi
triong chira gelatin dugc ding dé khao sat kha nang
phén gidi gelatin cua ndm men. Thai gian khdo sat
cé4c dic tinh sinh 1y va sinh hoéa trén cia cac ching
nim men 1a 15 ngay. Kha nang tang trudmg va sinh
san duoc x4c dinh bing phuong phap d¢ mé thuoc
ké. Céc phuong phép hinh théi, sinh ly va sinh héa
Augc thuc hién theo phuong phap Yarrow D. (1998).

2.4. T4ch chiét va tinh sach ADN

Sir dung bé kit tAch chiét va tinh sach ADN cua
Qiagen. Qui trinh dupc thyc hién theo huéng dan
ctta nha sin xuat.

2.5. Phin img PCR

Ving /7S dugc nhan ban bing PCR, trong d6
mdi xubi [TS-1 1a 5~TCC GTA GGT GAA CCT GCG
G-3' va mé1 nguoc ITS4 4 5-TCC TCC GCT TAT
TGA TAT GC-3' (White et al., 1990). Qua trinh nhan
ban: 94°C/5 phit, 35 chu ky (94°C/1 phut, 55°C/1
phut, 72°C/2 phut), 72°C/10 phat va git & 4°C. San
phim PCR duoc phan tach trén gel agaroza 0,8% va
dugc phat hién bing Ethidium bromide. San phim
PCR sau d6 duoc tinh sach bing Kit PCR GFX™
Band Purification Kit cha Amersham.

2.6. Gidi trinh tir doan gien

San phdm PCR dugc giai trinh ty béi Céng ty
Macrogene Inc, Han Quéc.

2.7. Phin mém phén tich dir li¢u trinh ty doan
gien ITS va thiét 14p cAy phat sinh loai

Cac phan mém va website phan tich truc tuyén
sau duoc sir dung: ClustalX1.8, Treeview, BioEdit,
http://www.ncbi.nlm.nih.gov va

8. KET QUA VA THAO LUAN

3.1. Ph4n 14p ndm men tir hoa, 14 cdy va phn cén
tring '

Cac mau cua hoa, 14 c4y va phan con triung dugc
thu nhan tai Vuén Qudc gia Nam Cat Tién, tinh Dong
Nai. Ndm men trong cic miu trén dugc phan lap va
xac dinh so by trén moéi truémg chuyén biét. Cac
khuan lac va hinh anh té bao cho phép x4c dinh cic
ching ndm men c6 ky hi¢u sau: chiing H5, H7 va H9
dugc phin 1ap tir hoa; chung L5, L10, L24 va [29
duoc phan ldp tir }4; cac ching P2 va P5 duge phan
lap tir phan con trung.

3.2. C4c dic diém hinh thai hec ctia n4m men
duoc phan lap

Khwdalac

Rhukaty

2l e g
Hinh 1. C4c chiing n4m men H5, H7, va H9 duoc
phén 1ap tir hoa. Hinh dang khu4n lac tréa méi
truéng YMA dirge x4c dinh sau khi i 48 gior & 25°C.
Hinh dang t& bao dinh duéng va kiéu sinh sin niy
chdi trong moi truomg YMB dupe x4c djnh sau khi i
48 gitr & 25°C véi 46 phéng dai 100X. Hinh dang
khufn ty trén mé1 tridmg YMA duoc xac dinh sau 5
ngdy nudi cdy & 25°C véi 4o phéng dai 100X
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Céc chi tiéu hinh thai gdm dic diém khuén lac,
t bao sinh dudng, sioh bio tir va tao khun ty. & cac
chiing duge phén l4p tir hoa, két qua khio sit (Hinh
1) cho thdy chiing H5 tao khudn lac tring duc va c6
bé mat trom, t€ bao sinh dudong hinh tron, c6 kiu
sinh sin ndy chdi da huéng, khong tao nang bao tir
va c6 hinh thanh khudn ty. Ching H7 gidng véi H5,
ngoal trir khudn lac clia H7 c6 bé mit khé va ching
H9 giéng ching H5 nhung ching ndy chéi don
huéng va khong hinh thanh khuén ty.

0 cac ching dugc phn lap tir 14, két qua (Hinh
2) cho théy ring ching L5 tao khudn lac tring duc
véi bé mit tron, cé té bao sinh dusng hinh trén hodc

Rhoka e Tiblo

Rivk iy

elip, c6 kiéu sinh sin ndy chéi don hudng, khong tao
nang b3o tir va ¢6 hinh thanh khudn ty. Ching L10
tao khudn lac tring duc, bé mat khudn lac kho, té
bao dinh dudng hinh elip ho3c que, kiéu sinh san ny
chéi da huéng, khéng tao nang bao tir va c6 hinh
thanh khusn ty. Ching 124 hinh thanh khuén lac
nau nho, bd mit khusn lac trom, té bao sinh dudng
hinh que, kiéu sinh sin ndy chéi don huéng, tao
nang bao tir va khong hinh thanh khufn ty. Ching
129 tao khudn lac trdng duc, bé mat khudn lac trom,
t& bao sinh dudng hinh tron, kiéu sinh sin ndy chéi
don huéng, tao nang bao tir va khong hinh thanh
khudn ty.
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Hinh 2. Céc chiing n4m men L5, L10, L24 v 1.29 duoc phan 1p tir 14 cdy. Hinh dang khu4n lac trén méi
trudng YMA duge x4c dinh sau khi (i 48 gitr & 25°C. Hinh dang t& bao sinh dudng va kiu sinh sin ndy chéi
trén moi tnrdmg YMB duoc x4c dinh sau khi i 48 gier & 25°C véi 4o phéng dai 100X. Hinh dang khudn ty
chiing L5 va L10 trén méi trudémg YMA duge x4c dinh sau 5 ngdy nu6i cfy & 25°C v6i @) phéng dai 100X. Hinh
dang bao tir chiing 1.24 va 1.29 trén méi trudmg thach axétat dirge x4c dinh sau 7 ngdy nudi cdy & 25°C véi 46
phéng dai 100X

& c4c chiing duge phan lap tir phan con tring,
két qua (Hinh 3) cho thdy chiing P2 c6 khuin lac
mau cam, b& mat khudn lac tron, té bao dinh dudng
hinh que, kiéu sinh sin niy chdi don huéng, tao
nang bao tir va khéng hinh thanh khuén ty. Chiing
P5 khu4n lac tring dyc, b& mit khudn lac tron, t€ bio
dinh duomg hinh tron, kiéu sinh sin ndy chdi don
huéng, khéng tao nang bao tir va khuén ty.

Cic két qua trén cho thdy cAc ching ndm men
duoc phén [4p c6 sy da dang vé d4c diém hinh thai
hoc. Hau hét c4c ching tao khudn lac c6 mau tring
duc ngoai trir chiing 1.24 cho khuén lac mau niu va
ching P2 tao khudn lac mau cam. Hinh dang té bao
sinh dudng cta cic ching da dang gém hinh tron,
elip va hinh que. M6t 8 ching ndy chéi don huéng
va phén con lai ndy chéi da huéng. Mot s8 ching c6
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kha nang hinh thanh bao tir nang va khuén ty véi
hinh dang khong giéng nhau.

Rhudalee Té blo Blot

Hinh 3. C4c chiing nfm men P2 va P5 dugc phan 13p
tir phan c6n triung. Hinh dang khuén lac trén moi
truomg YMA dugc xAc dinh sau khi 0 48 gid & 25°C.
Hinh dang t& bio sinh dudng va kiéu sinh sin niy
chdi trén méi trudng YMB durge xé4c dinh sau khi @
48 gidy & 25°C véi 49 phoéng dai 100X, Hinh dang bao
tir chiing P2 trén méi trrdmg thach axétat dugc xac
dinh sau 7 ngdy nudi cdy & 25°C v6i 49 phéng dai

3.3. Pic diém sinh 1y sinh vA sinh héa ciia ndm
men duge phén 13p

Tién hanh khio sit cic dic diém sinh ly, sinh
héa nhie khéo sat kha nang 1én men c4c loal duing
va kha ning ddng héa cic nguén cic bon va nito
khéc nhau. Két qua thu nhén tir cic thir nghi¢m ndy
duoc trinh bay trong bang 1. Ngodi khd nang lén
men va déng héa c4c ngudn cc bon va nito, ching
toi con thir nghiem kha nang phat trién & cic ndng
d6 glucoza khac nhau, khé n4ng chju nhi¢t, kha ning
sinh axit, phan gidi lipit, phan giai uré va phan gial
gelatin clia ném men. Két qua (Bang 1) cho thdy
ching H5, H9, P2 va P5 gidm dan kha nang phit
trién khi néng 46 dudmg tién tbi 60%, trong khi cac
chiing con lai vin phat trién binh thuéng. Tuy nhién,
ching tbi chua x4c dinh dugc ndng 46 glucoza e
ché hoan toan t4t ca cic chiing ndm men. Cic chiing
déu phat trién tét & nhiét d¢ phong thi nghi¢m. Khio
sat kha nang chju nhiét & 37°C va 42°C, kha ning
phat trién ca nfm men giam dén tnir trémg hop
ching H7 va L5. Piéu nay chung to ring, ching H7
va L5 c6 kha ning chiu nhiét cao. C4c chiing sinh
axit 1am tan CaCO, gém H5 va H9. Cic ching phin
giai uré gdm 124, 129 va P2, Céc chiing phdn gidi
gelatin gdm H9, L5 va L24. Cudi cing, tit ci cic

100X chiing déu khong phan huy lipit.
Bing 1. Dic tinh sinh ly vA sinh héa ctia cic chiing nfm men phan l3p
Dic tinh | Chiing

[ ms [ H7 [ w9 | 15 [ L10 | 124 [ 129 [ P2 | P5
Péng héa cic ngudn cdc bon
Glucose + + + + + + + + +
Raffinoza - + y - + + + + +
Mal + + - + y + + + +
Sucroza + + + + + + + + +
Galactoza y + + + + + + + .
Lactoza + - y y + + . +
Sorboza - + + - - + y - -
Xyloza + - + + + +
Trehaloza + - - y + + + . .
Sorbitol + + - - . . + . -
Glyxerol + + + + + + + + +
Manitol + + c + + + + + +
Inositol + y + . + - B
Ethanol + - - - + + + - .
Axit lactic + + . + N
Axit xitric - - - . . + + . N
Axit sucxinic + + + + + + +
Tinh bt - - - - - .
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Ddng héa cdc ngubn nitor

|(NH,),S0,

+/-
KNO, -

+ [+ |+

NaNO,

L-L) droclorit

Etylamin hydroclorit

Lén men cdc ngudn diromg

Glucoza +k +k

Mal

Lactoza

Galactoza

+k

Sucroza +

Raffinoza

+ [+

Trehaloza

[Phat tridn & cdc ndng dp glucose ld)dc

10% +

+

20%

30%

+ |+ |+ |+

+
+
+

40%

50%

+ |+ [+ |+ |+
+ |+ |+ |+ |+ |+
+ |+ |+ [+ |+ |+
+ |+ |+ [+ |+ |+
+ |+ {+ [+ |+ |+
e |+ |+ [+ [+ |+

60%

Cic dic didm khic

37°C

+

+ |+

42'C

Sinh axit

Phan gidi uré

Phén gidi gelatin + +

Phién giai lipit

+: duong tinh, -: 4m tinh, }"yéu c chém, +/- thay do}, k: smhkh/

3.4. Dinh loai c4c chiing ndm men duoc phan lap
bing d3c diém hinh th4i, sinh 1y va sinh héa

Tir cac dac diém hinh thai, sinh ly va sinh héa
ciia céc ching ném men dugc phan 13p & trén va dya
vao khéa djnh danh ctia J. Lodder va N. J. W. Kreger-
Van Rjj (The yeast, a taxonomic study, Amsterdam),

‘Taxonomic, Elservier) cic chiing ndm men da duoc
dinh loai (Bang 2). Két qua cho thdy ring 4 ching
gém H5, H9, L5 va L10 thugc chi Candida, ching H7
thudc chi Sporisorium, ching 124 thudc chi Ustilago,
chiing 129 thudc chi Cryptococcus, ching P2 thuge
chi Sporidiobolus va ching P5 thuéc chi Williopsis.

Cletus P. Kutzman va Jack W. Fell (The Yeast, A
Bang 2. Pinh loAl cic chiing n4m men duge phan 13p

Ching[Pic diém Dinh loai

H5  [Khu4n lac tring duc; khéng tao bao tir nang; tao khudn ty gia; ndy chéi da hwémg; len Candida
men glucoza va sucroza; khong déng héa géc NO; .

H7  |Khuin lac trdng duc; khéng tao bao tir nang; tao khuin ty gia; ndy chéi da huémg; 18 Sporisorium
men glucoza, maltoza va galactoza; khong déog héa NO;.

H9  (Khuén lac tréng duc; khong tao bio tit nang; khong tao khuin ty gi; ndy chéi donCandida
huéng; 1én men dudmg glucoza, sucroza va lactoza (yéu); khéng déng héa NO;.

L5  |Khufn lac mau tring duc; khOng tao bAo tr nang; tao khuén ty gid; ndy chéi don huémg|Candida
lén men dudng glucoza, g tr v maltoza (yéu); khéng déng héa NO;.

L10  [Khun lac tring dyc; khong tao bao tir nang; tao khufn ty gi4; ndy chdi da huéng; 18 Candids
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men dudng glucoza, galactoza, sucroza, galactoza va maltoza (yéu); khong déng hod

NOy
124 |Khu4n lac mau nau; tao bao tir nang, khéng tao khuén ty, ndy chdi don huéng, khong Ustilago
1én men duong, déng héa NOy.
129 |Khuén lac tring dyc; tao bao tir nang; khong tao khuén ty; ndy chdi don huémg; 16n men Cryptococcus

duémg glucoza, maltoza va raffinoza; khéng dong héa NO;.

P2 Khuén lac mau cam; té bao sinh dudng hinh que; tao bao tir nang; khéong tao khuén ty; Sporidiobol

néy chéi don huéng; khéng 1én men dudng, déng héa NOy.

P5  |Khudn lac tring duc; khdng tao bao tir nang; khéng tao khudn ty gid; ndy chéi d
|huwréng; 1én men duong glucoza, sucroza va raffinoza; khéng déng héa NO;'.

Williopsis

3.5. Dinh lodi c4c ching nfm men bing trinh ty
bo t8n ITS

Viing béo tdn /75 clia c4c ching ndm men dugc
ahén bin bing PCR va sin phim PCR duoc phan
tich bing dién di trén gel agaroza 0,8% va cic san
phdm PCR nay sau d6 dugc tinh sach va giai trinb ty
(bang 3). Trinh ty cac ving ITS ndy dugc so sanh véi
trinh ty /75 ctia cac ching dugce x4c dinh trén ngan
hang du ligu. Két qua so sanh twong déng (Hinh 5)
cho thdy ching H5 va chiing Candida quercitusa c6
mic do twong déng 94%. Chiing H7 c6 mirc twong
ddng 86% voi chi Ustilago va Ustilaginomycete khong
cao, do vay theo hinh thai hoc, sinh 1y va sinh héa c6
thé x4c dinh ring ching H7 thuéc chi Sporisorium

cao hon hai chi trén. Chiing H9 tuong déng 94% véi
ching Candida quercitrusa. Ching L5 véi ching
Candida diddensiae c6 mic d6 twong dbng 89%.
Ching L10.véi ching Candida naeodendra c6 mic
4o tuong ddng 14 91%. Chiing L24 véi chiing Ustilago
trichophora c6 mic 4 twong dong 13 94%. Ching
129 c6 quan hé gin nhét véi ching Cryptococcus
sp.CBS 8368 v&i mitc 46 tirong déng 1a 94%. Ching
P2 véi ching Sporidiobolus ruinenize ¢6 mic 49
trong ddng 1a 99%. Ching P5 véi ching Williopsis
saturnus cé muc 40 trong déng 1a 94%. Két qua ndy
khing dinh sy phéan loai cic ching nfm men dugc
phan lap bing dic di€m hinh théi, sinh ly va sinh
héa.

Béng 3. Trinh tu ITS ciia céc chiing nm men duoc nhan bin bing PCR

Ching Trinh ty ITS duge nhdn bdn bing PCR

HS GGCCCGGGGACCAGCCCAGCAACGAGGGAAAGCGACCGACCAGGCCACCCCAAGAAATTCGACGGAAGAGTGTAAA
GGCTGTCGTAAACAGGTTTCCGTAGGTGAACCTGCGGAAGGATCATTATAGTATCTGTTGCCAGCGCTTGATTGCGOG
GCGACTCCTTACACACATGTCTATTTGTATGAGATAACCTCCGGGTTTCTAAACTCAAGATTTAATTCTTTTATAAACT
ATGTCAATTGATTATTAAACAAAATATTCAAAACTTTCAACAACGGATCTCTTGGTTCTCGCAACGATGAAGAACGCA
GCGAATTGCGATAAGTATTGTGAATTGCAGATTTTCGTGAATCATCGAATCTTTGAACGCACATTGCGCTCTCTGGTAT
TCOGGAGAGCATGCCTGTTTGAGCGTCATTICTCTCTCAAAAGGAAACTTTTGGTATTGAGTGATACTCTTTGGAGTTA
ACTTGAAATAGAGTGCTGGAGCATCGTGTGGATGATCTTGCTGGATAATGTATTAGGTTCTACCGACTCATTATAAAG
TAGGGTATTTAGTCTGTGCATATGCAAAAAGTGATITTTTCTATAACTGACCTCAATCAGTCGCACCATC

H? GAGGCATCAACAGGGAGATATTACGCTATTATTTCTGCCAGCGCTT AATTGCGCGGCGGGAAATAACCTTACACACTG
TGTATTTTTGTTNACAAATTTGCTTTGGCTTGGCGCAAGCTGGGCCGGAGGACACAAACTTCAAATTTTATTTGAATTG
TITTTTTAACTGTTGTCAATTTGTTTGATTAAATTCAAAATAATCTTCAAAACTTTCAACAACGGATCTCTT GGTTCTCG
CATCGATGAAGAACGCAGCGAAATGCGATAAGTAATATGAATTGCAGATTTTCGT! GAATCATCGAATCTTTGAACGCA
CATTGCGCCTCTTGGAATTCCAGGAAGCATGCCTGTTTGAACAACATTTCACTCTCAAACCCTTGGCTTTGGT. ATTGAG
TAACAACCGTATTATCCACTCATTCCGAGAAAAGTCTT, ATTTTAATCAGCAGAAGAATGAACGACCAACGAAGCACCC
ACCTAAGCCTCAATGAATTACGCCACAACATAACATTGAAACCTAAAGACTAATACACCT 'CCCCCTATCATAAAACCC

ACCACCCCCCACG

“HS GGGGCAGCCAGCGGAGATTTAATTTGTCGTAANCCAGTTTCCGT AGGTGACCTGCGOAAGGATCATTATAGTATICTT—
GGCCTACGCTTGATTGCGCGGCCTGCCTAACACTTGCTAAGTATTAAGACTTACTTTGTGCTCGGAAGAGCACAGCCA
AAACTCAGATTAATTTCTCTACAAACCACAGTCACGAAGTTATTACAACTATAATCTTCAAAACTTTCAACAACGGAT
CTCTTGGTTCTCGCAACGATGAAGAACGCAGCGAAATGCGATACGTAATGTGAATTGCAGGTTTTCGTGAATCATCGA
ATCTTTGAACGCACATTGCGCCCTCTGGTATICCAGAGGGCATGCCTGTTTGAGCGTCATITCTCTCTCACTTCTCCOA
AGTGGTCTTGAGTGATACTCTGCTTGCAGTGTTAACTTGAAATAGCTAGGCTGGGACGGCTGGAAGCTCTCTCTGGAA
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TAATGTATTAGGTTCTGCCAACTCGTTAGGAAAGAGGAAGCGTGAAAGCTGCGCTCOGGCTCATACTACCCAAAGTTG
ACCTCAATCAGTAGATCCCATCGG

LS CCATACTTGAGGAAAGCCAGTCGAAGATATTTGTCGTTACAACCAGTTTCCGTAGGTGAACCTGCGGAAGGATCATTA
CAGTTTAATTTCTGCCAGCGCTTAATTGCGCGGCGGGAAATAACCTTACACACTGTGTATTTTTGTTATACAAATTTGC
TTTGGCTTGGCGCAAGCTGGGCCGGAGGACACAAACTTCAAATTTTATTTGAATTGTTTTTTTAACTGTTGTCAATTTG
TTTGATTAAATTCAAAATAATCTTCAAAACTTTCAACAACGGATCTCTTGGTTCTCGCATCGATGAAGAACGCAGCGA
AATGCGATAAGTAATATGAATTGCAGATTTTCGTGAATCATCGAATCTTTGAACGCACATTGCGCCTCTTGGTATTCCA
GGAGGCATGCCTGTTTGAGCGTCATTTCTCTCTCAAACCCTTGGGTTTGGTATTGAGTGATACTCTTAGTCATAAGCGT
TTIGCTTGAAATGTAGCGGCATGGGOGCGCTAGATAGTGCGACCGATTCATTCAATGTATTAGGTTTATCCAACTCGTT
GAACGGACGGACGTGAATTTCTGGCGGTAGGCCTGGCCTTACAACAACAAACAAGTTGACCTCAATCAGTAGATCCC
ATGCC

Lo CCGAGGAAGGAGGGAGATTACGTTATTTTGTCGTTANACCAAGGTTTCCGTAGGTGAACCTGCGGAAGGATCATTACA

GTTATTACTTTCTGCCAGCGCTTAACTGCGCGGTGGGAAATAACCTTACACACTGTGTTTTTTIGTTATTACAAGAACCA
TTGCTTTGGCTTGGCGCAAGCTGGGCCAGAGGAACACATAAACTTCAATTTATTTGAATTGTTATTTTAACGGTTGTCA
ATTTGTTTGATTAAATTCAAAATAATCTTCAAAACTTTCAACAACGGATCTCTTGGTTCTCGCATCGATGAAGAACGCA
GCGAAATGCGATAAGTAATATGAATTGCAGATTTTCGTGAATCATCGAATCTTTGAACGCACATTGCGCCCOCTTGGTA
TTCCAGGGGGCATGCCTGTTTGAGCGTCATTTCTCTCTCAAACCGCAAGGTTTGGTATTGAGTGATACTCTTAGTCGGA
CTAGGCGTTTGCTTGAAAAGTAGCGGCATGAGCGCGCTGGATAGTGCGAGCTGATTATTCAATGTATTAGGTTTATCC
AACTCGTTGAACGGTCGGACGTAAATTTCTGGCGGTAGGCTTGGCCTTACAACAACAAACAAGTTACCTCAATCAGTG
GTACCATCC

L24 GCAGTAAATGTTTAAGATG ‘GAGTGGATAGGGGAAGGGTAGCGAAGAGAAGGAGGCACAGAGAACCGGCAG

GCAAAAAAAAATGTCOTAACAAGGTTTCCGTAGGTGAACCTGCAGATGGATCATTTCGATGAAAACCTTTTTTTCTGA
GGTGTGGCTCGCACCTGTCCAACTAAACTTGAGCTACCCTTTTTCAACACGGTTGCATCGGTCGGCCTGTCAAACAGC
GCGCGCGAATGTGCGTCTGGGCGACGAGTCGGCACTTTACACAAACACTTTTGATAATCTAGGATTTGAAGGAAAAA
AGTTTCATTTTTTCGATGAAAAACCGACTGGTAATGCGGTCGTCTAAATCTAAAAACAACTTTTGGCAACGGATCTCTT
GGTTCTYCCCATCGATGAAGAACGCAGCGAATTGCGATAAGTAATGTGAATTGCAGAAGTGAATCATCGAATCTTTGAA
CGCACCTTGCGCTCCOGGCAGATCTAATCTGGGGAGCATGCCTGTTTGAGGGCCGCGAATTGTTTCGAACGTCGCCTT
TTTTTCACGAAAAAGGAGACGGATCGGTAGTGAGGGGTTTTGCCATTTACCGTGGCTCCCTCGAAATGCATTAGCGCA
TCCATTTGATAGGCAAAGACGGACGAAGGCTCGCCTTTCGGCCCTTTCTTCCCTGCCGGGTTTTGATAATATCAGGACT
TCGGAGACGAAGAAAGGGTC

L29 TTGTCGTAANCAGGTTTCCGTAGGTGAACCTGCGGAAGGATCATTATIGATTGGCCTAACGGCCOTTTCATTAATCCC

AAACCTCTGTGAACCGTTGACCTCCGGGTCTATACAAACATTAGTGTAATGAACGTCTTTGTATTTTAACAAAACAAA
ACTTTCAACAACGGATCTCTTGGCTCTCGCATCGATGAAGAACGCAGCGAAATGCGATAAGTAATGTGAATTGCAGA
ATTCAGTGAATCATCGAATCTTTGAACGCACCTTGCGCCTTTTGGTATTCCGAAAGGCATGCCTGTTTGAGTGTCATGA
AATCTCAACCCCTCCAGGTTTCTGATCTGGGGGTGGCTTGGACTTGGACGTGTGCCAGCCAATGGCTCGTCTCAAAAG
GATTAGTGGAATCTCGACATCCACGGCAGACGTAATAAGTTTCGTCTCGCCTCTTGTCGTAGGTCTGCTCACAACCTGC
CATCGCGCACCTTTATGACTCTACCCAAATCAGTAGNTCCCATCC

P2 CATAGCGGAGGGGNCCAGTGGAGATATTACTGATATTTIGTCGTAAAACCAGGTTTCCGTAGGTGAACCTGCGGAAGG

ATCATTAGTGAATAATAGGACGTTCCATTTAACTGGAAGTCCGAACTCTCACTTTCTAACCCTGTGCATTTGTTTTGGC
TAGTAGGATGCTTGCGTCCGAACACCTCTTCATTTACAAACACAAAGTCTATGAATGTTTAATTTTATAACAAAACAA
AACTTTCAACAACGGATCTCTTGGCTCTCGCATCGATGAAGAACGCAGCGAAATGTGATAAGTAATGTGAATTGCAGA
ATTCAGTGAATCATCGAATCTTTGAACGCATCTTGCACTCCTTGGTATTCCGAGGAGTATGCCTOTTTGAGTGTCATGA
ATTCTTCAACCCTCTCTTTTCTTAGTGATTAGAGAGGAGCTTGGATTCTGAGTGTTGCTCCTTACCCGAGCTCATTCGTA
ATACATTAGCATCCATATTCGAACTTTCGGATTGACTTGGCGTAATAGACTATTCGCTGAGGAATCTAACTTCGGTTAG
AGCCGGGTTGAACTAGGAAGCTCCTAATCTAGCTTAGTCTACTTTTAGATTAGATCTCAAATCAGGTAGATACCGATC
cc

[ GGGGCATCCATGCGGAGAATTA ‘GTCATAACCAGGTTTCCGTAGGTGAACCTGCGGAAGGATCATTATAGTATIC
TATTGCCAGCGCTTAATTGCGCGGCGATAAACCTTACACACTATGTTTATTTTTCTTGGATTTTGCTTITGGGTGTGGTTT
AGACTACGCCCAAAGGTT AACACAAAAGTTTATCTTTTTTTTAAAACTATAGTCAAGAAGTATTATTACAATCTTC
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AAAACTTTCAACAACGGATCTCTTGGTTCTCGCAACGATGAAGAACGCAGCGAAATGCGATACGTAATGTGAATTGC
AGGTTTTCGTGAATCATCGAATCTTTGAACGCACATTGCGCCCTCTGGTATTCCGGAGGGCATGCCTGTTTGAGCGTCA

TTTCTCTCTCAAGCCCTCAGGGTTTGGTGTTGAGTGACACTCTTTGGAGTTAACTTGAAATAGTTTTACTGGCAAGGGT
GGTGTTTAATTGCAACTCTTGGACGACATAATGTATTAGGTTCTACCAACTCCGTTATATCGATCCTTGTTACAGGCAT
TGCACTGTTTAGCCCGGCCTAACAACGTCTCATAAAGTTGACCTCAAATCAGGTGGATACCGAT

Cunshe losmpat
Cosesr

V4

Ustlagieowmonw 9.0D-0120

e

Ut po wic hoghora
e

Crypincoccus .CIS 8368
Crypaococcus .CIS 1305
Sorobelomyces nTY-220

Hinh 4. Cay phét sinh loai dira trén phan tich trinh ti
ving /TS ching nm men phan lap (H5, H7, H9, L5,
L10, 124, 129, P2 v P5) va c4c chiing ndm men
trong ngén hing gien

4 XET LUAN

Theo phuong phép ndy, két qua dinh loai ném
men trong nghién ciru ndy cho thdy chiing H5, H9,
L5, L10 cling thudc chi Candida, ching H7 thuéce chi
Sporisoriur, ching 124 thugc chi Ustilago, chiing
L29 thudc chi Cryptococcus, ching P2 thudc chi
Sporidiobolus, chiing P5 thugc chi Williopsis. Két
quéd x4c dinh trinh ty viing bio tdn /7S ngodi viéc
khing dinh két qua dinh loai néu trén, n6 cén gidp
x4c dinh quan he gén véi cic ching nfm men da
duge xéc dinh trén ngan hang di lieu. Theo d6, mirc
46 twong ddng gita HS va Candida quercitusaa 94%,
gitra H9 vd Candida quercitrusa 1a 94%, giira L5 va
Candida diddensiae 12 89%, gitra L10 va Candida
naeodendra 13 91%, gitta 124 va Ustilago trichophora
14 94%, giira 129 va Crypyococcus Sp.CBS 8368 1a
94%, gitra P2 v Sporidiobolus ruineniae 99%, va gira
PS5 va Williopsis saturnusld 94%.

Nghién ctru ndy da dinh loai dugc & cfp do
chiing cac ching ndm men duec phan 14p tai Vuon
Quédc gia Nam Cat Tien. Tuy nhién, cdn phii so sénh
céc ching trén véi céc ching duge phan 1ap tai cic
vung 14n c4n nhim hiéu dugc sy phan bd va vai tro
ciia chlng trong ty nhién. Ngoai ra, tinh chét sinh

hoc bao gédm ci sinh hoc phan tir ciia ching ciiny
cin duee nghién ciu thém nhim x4c dinh cy the
chiing dic hiru Viét Nam va timg buée ¢d nhimg tmg
dung cy thé. Vi du, chiing 1.24 va P2 tao khu4n lac ¢¢
séc td nén chang c6 thé dugc tmg dung dé chiét tack
mau sinh hoc hofic ching P5 gin gfii véi ching
Williopsis saturnus nén chiing c6 kha ning kiém so4l
ndm men vA ndm méc giy hu héng sira chua (Shao
Quan Liu et al,, 2010). Cuéi cung, nghién ciru ndy
dong gop chc chiing ndm men méi vdo kho ndm men
1am phong phu sy da dang sinh hoc.
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IDENTIFICATION OF YEASTS ISOLATED FROM NAM CAT TIEN NATIONAL PARK BY
MORPHOYLOGICAL, PHYSIOLOGICAL AND BIOCHEMICAL CHARATERISTICS AND ITS
SEQUENCE

Ngo Duc Duy!, Nguyen Huu Hung'-2, Nguyen Quang Thach??, Hoang Quoc Khanh!
(1) Insititute of Tropical Biology, Vietnam Academy Sciences and Technology
(2) Nguyen Tat Thanh University, (3) Hanoi University of Agriculture
Summary
This study Isolated and identified the yeast strains collected from flowers, leaves and insect frass in Nam

Cat Tien National Park based on morphological, p!

hysiological and biochemical ch

rictics and

conserved sequence of Internal Transcribed Spacer (ITS) gene region. Three strains (HS, H7 and H9) from
flower, four strains (LS, LlO 124 and 129) from leaf and two strains (P2 and P5) from inset frass were

{sofated. Morphol 1, pt ) | and bioch

ical data showed that the HS, H9, L5 and L10 belong to

Candida genus, H7 strain belongs to Sporisorium genus, 124 belongs to Ushiago genus, L29 strain belongs
to Crytococcus genus, P2 strain belongs to Sporidiobolus genus and P5 strain belongs to Williopsis.
Sequencing of ITS gene region of these isolated strains showed that similarity between H5 and Candida
quercitusa is 94%, H9 and Candida quercitrusa s 94%, L5 and Candida diddensiae is 89%, L10 and Candida
naeodendra is 91%, 124 and Ustilago trichophora is 94%, 1.29 and Crytocoocus sp.CBS 8368 is 94%, P2 and
Sporidiobolus ruineniae is 99%, and P5 with Williopsis saturnus 1494%.

Keywords: D1/D2, gene 265 rDNA, gene ITS, Phylogenetris tree and yeast.
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