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T6MTAT 
Nghifin Cliu nay tdp trung phdn ldp va dinh loai cic chung nam men tv nhi^n d hoa, l& cSy va phin cfin trung 
t̂ i Vudn Qu6c gia Nam Cat Ti6n d^a vao cac d^ dî m hinh thai, sinh ly, sinh hda vi trinh tu viing bao ^n 
Intemal Transcribed Spacer (ITS). Da phan lap dupc 3 chiing (H5, H7 va H9) tir hoa, 4 chung 0^, LID, L24 
va L29) tir la c&y va 2 chung (P2 vi P5) tir phan cdn trimg. Dmh Ioai theo dac dî m hinh thai, sinh ly vi sinh 
hda cho th^y chung H5, H9, L5 va LIO ttiUQC chi Candida, chiing H7 fliudc chi Sporisonum, chung L24 
thu^c chi Ustilago, chung L29 thuQC chi Cryptococcus, chiing F2 thuoc chi Spondiobolus va chung P5 
thufic chi Williopsis. Giai trinh tu vung bao t6n ITS cua cac chung tr^n cho thay mute do tuong dong gifia H5 
vi Candida quercitusa la 94%, H9 va Candida quercitrusa la 94%, L5 va Candida diddensiae \i 89%, LIO vji 
Candida naeodendra\i^l%,\2^ vi UstiJago trichophora \a 94%. l2Svi Cryptococcus sp.CBS S3SS\k 94%, 
P2 va Spondiobolus niineniae la 99% va giOa P5 va Williopsis Ii 94%. 
Tii kh6a; Cay phit sinh loai, D1/D2, gien 2^ArDN, gien ITS va n£n men. 

I.MtTDAu 

Theo th6ng ke cua trung tam dii li§u thei gidi v^ 
vi sinh v$t (World data centre for microorganisms) 
c6 1.216 chi n ^ men da dupc md t i tinh d^n th6i 
di^m nam 2013. 

H^ thdng phan lo^ nlm nem kinh di^n chu y^u 
dua vdo hinh th^ hpc, sinh ly va sinh hda (Kurtzman 
C. P. et al., 1991 vk 1998). Trong dd, mdt sd dac 
di^m thudng ducjic khdo sdt la hinh d^ng t^ bdo sinh 
dudng vk hinh thiic sinh san nhu phan chia t^ hko, 
hinh thdi hko ttr nang, kha nSng ddng hda ngudn cdc 
bon va nito, khd nang I6n men. Phdn tich sinh hpc 
phan tir giup xdc dinh cdc quan h$ v^ lodi va su phdt 
sinh lodi trong qud trinh ti^n hda hinh thanh n&n mOt 
h^ thdng phdn lo^i hi^n dai. Dii ddc d i ^ sinh hpc 
phdn tu khdng th^ thay th^ dupc cdc ddc di^m kinh 
di^n nhung nd chiing to di^x; sv hiiu ich trong xdc 
djnh tinh da d^ng sinh hpc trong qudn th^ ciia ndm 
men (Roger Schneiter, 2004). 

Trong nhOng nam gin ddy, v i ^ giai trinh txf cdc 
vimg gien bdo tdn, gdm 283,26S, ISS, 5.8S, 5Svk ITS 
dd dupc ting dung d^ dinh danh n ^ men. M$c du 
vdy, vi$c djnh lo^i ndm men du?«c cho thdy Id cin stt 
k^t hpp cdc ddc di^m kinh di^n gdm hinh thdi hpc, 
sinh l^ hpc. sinh hda hpc vd cdc ddc di^m hi^n d^ vd 
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sinh hpc phdn tu (Barnett J. A. et al., 2000; Fell J. W. 
et al., 2000; H. W. Mewes et al., 1997; lose Manuel 
Guillamdn et al., 1998; Rosa De L F. et al., 2004; 
Sasitom Jindamorakot et al., 2004). 

Trong nghidn ciiu ndy, da phdn ldp dupc 9 chung 
ndm men tu nhidn d hoa. Id vd phdn cdn trung t^ 
Vudn Qudc gia Nam Cdt Tidn, tinh Ddng Nai. Bang 
phdn tich cdc ddc didm vd hinh thdi, sinh ly vd sinh 
hda, 4 chung thudc chi Candida, 1 chiing thudc chi 
Sporisonum, 1 chung thudc chi Ustilago, 1 chiing 
thudc chi Cryptococcus, 1 chiing thuOc chi 
Sporidiobolus vd 1 chiing thudc chi Williopsis dupc 
xdc dinh. K^t qua cua vide giai trinh tir viing gien ITS 
da khang djnh dupc si^ djnh loai trdn. Tuy nhidn, vide 
giai trinh tir cdc viing bao tdn khde d n phdi dupc 
thuc hidn tidp tiieo dd cd mdt kdt qua so sdnh vd 
khSng dinh vai trd ciia vimg gien ITS. 

2. V/lTU$IVA PHUONG PHAP 

2.1. Ngudn nlm men 
Cdc chung ndm men H5, H7, H9, L5, UO, 124, 

L29, P2 vd P5 dupc phdn ldp tii hoa. Id vd phdn cdn 
triing trong tu nhidn tgi Vuon Qudc gia Nam Cdt 
Tidn - Tinh Ddng Nai. 

2.2. Khdo sdt cdc ddc di^m hinh thdi t^ bdo nlm 
men 

Nlm men dupc phSn ldp bdng mdi trudng phdn 
ldp YM aga cd chiia cloramphenicol vd natri 
propionat. Sau dd, mdi trudng PGA dupc dung dd giir 
gidng nlm men, mdi trudng YMB dupc dimg d^ 
khao sdt hinh thdi td bdo sinh dudng nlm men, mdi 
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trudng phin chidt mach nha 5% vd mdi trudng thach 
axdtat dupc dimg dd khao sdt bao tii nlm men. Hinh 
thdi khuan ty duoc khao sat bang phuong phap 
Dalmau trdn mdi trudng YM aga. 

2.3. Xdc d}nh cdc ddc tinh sinh ^ vd sinh hda cua 
nlm men 

Sit ldn men cdc ngudn dudng khde nhau cua cac 
chiing nam men dupc phdn ldp trdn dupc thue hidn 
theo phuong phdp dng Durham. Cac ngudn dudng 
dupc su dung gom glueoza, maltoza, lactoza, 
galactoza, sucroza, raffinoza va trehaloza. Su ddng 
hda edc ngudn cdc bon khac nhau dupc xac dinh qua 
kha ndng ddng hda eae nguon glueoza, maltoza, 
lactoza, galactoza, sucroza, raffinoza, trehaloza, 
sorboza, xyloza, socbitol, glyxerol, manitol, inositol, 
ethanol, axit lactic, axit xitric, axit suexinic va tinh 
bpt Str ddng hda cac ngudn nito khde nhau dupc xac 
djnh qua kha ndng ddng hoa cde ngudn (NH4)2S04, 
KNO3, NaNOj, Lrlyzin hydroclorit va etylamin 
hydroelorit. Mdi truong 10%, 20%, 30%, 40%, 50% va 
60% glueoza aga dupc diing dd khao sat kha nSng 
phdt tri^n ciia nlm men. Mdi trudng thaeh cacbonat 
dupc diing d^ khao sat dde tinh sinh axit ciia nam 
men. Mdi tnrdng urd dupc dimg dd khao sat kha 
ndng phdn giai urd eiia nam men. Mdi tnrdng lipit 
(mdi trudng Seliber) dupc dung dd khao sat kha 
ndng ddng hda lipit cua nam men. Cudi ciing, mdi 
trudng chiia gelatm dupc diing dd khao sat kha ndng 
phdn giai gelatin ciia nlm men. Thdi gian khao sat 
cdc ddc tinh sinh ly va sinh hoa tren cua cae ehiing 
nlm men Id 15 ngay. Khd ndng tdng tnidng va sinh 
san dupc xde dinh b ^ g phuong phdp dd md thuoc 
ke. Cdc phuong phdp hinh thdi, sinh ly vd sinh hda 
dupc thuc hidn theo phuong phap Yarrow D. (1998). 

2.4. Tdch chidt vd tinh s^ch ADN 
Sii dung bd kit taeh ehldt va tinh saeh ADN cua 

Qiagen. Qui trinh dugc thtre hidn theo hudng dan 
cua nhd san xult. 

2.5. Phdn ihigPCR 
Vimg ITS dupc nhdn ban b ^ g PCR, trong dd 

mdi xudi ITS-1 la 5"-TCC GTA GGT GAA CCT GCG 
G-3' va mdi nguoc ITS4 la 5'-TCC TCC GCT TAT 
TGA TAT GC-3' (White et al., 1990). Qua hinh nhdn 
ban: 94'C/5 phut. 35 ehu ky (94'C/l phut, 55'C/l 
phlit, 72*C/2 phlit), 72X/10 phiit va giu d 4*C. San 
phim PCR dupc phdn tdch trdn gel agaroza 0,8% vd 
dupc phdt hidn bdng Ethidium bromide. San pham 
PCR sau dd dupc tinh sach bdng Kit PCR GKJC™ 
Band Purification Kit ciia Amersham. 

2.6. Gidi trinh t i ^ d o ^ gien 
San phim PCR dupc giai trinh ttr bdi Cdng ty 

Macrogene hie, Han Qude. 
2.7. Phin mdm phdn tich dti lid" trinh tv dogn 

gien ITS vd thidt Up cdy phdt sinh lodi 
Cac phdn mdm va website phdn tich tnrc tuydn 

sau dupc su dung: ClustaIXl.8, Treeview, BioEdit, 
http://www-ncbi.nhn.nih.gov vd 
http://www.ebi.ac.uk/Tools. 

8 . KFT QUA Vii T H A O LUAN 

3.1. Phdn Idp n lm men ttr hoa, Id cdy vd phdn cda 
tr^ng 

Cac mau ctia hoa. Id cdy vd phan cdn trimg dupc 
thu nhdn tai Vudn Qudc gia Nam Cdt l ien, tinh Ddng 
Nai. Nam men trong ede mdu trdn dupc phan lap vd 
xae dmh so bd trdn mdi trudng ehuydn bidt Cdc 
khuln lae va hinh anh td bao cho phdp xdc djnh cdc 
ehiing nlm men ed ky hidu sau: chiing H5, H7 vd H9 
dupc phdn lap tir hoa; chiing L5, LIO, L24 vd L29 
duoc phan lap tu Id; cdc chung P2 vd P5 dupc phdn 
lap til phdn edn triing. 

3.2. Cdc dac didm hinh thdi hpc ciia nlm men 
dupc phdn lap 

Khujiolac lihio Khuaty 

Hinh 1. Cde ehiing n lm men H5, H7, vd H9 dupc 
phdn ldp Mx hoa. Hinh dgng khuln lgc trdn mdi 

trudng YMA dupc xdc dinh sau khi ii 48 gid d 2 5 ^ . 
Hinh dgng td bdo dinh dudng vd ki^u sinh sdn ndy 

chdi hong mdi trudng YMB dupc xdc djnh sau khi ii 
48 gid 6 25"C vdi dd phdng dgi lOOX. Hinh dgng 

khuln ty trdn mdi trudng YMA dupc xdc dinh sau 5 
ngdy nudi d y d 2 5 t vdi dO phdng dgi lOOX 
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Cdc chi tidu hinh thai gdm ddc didm khuln lac, 
t& bdo sinh dudng, sinh bdo ttt va tgo khuan ty. Cf ede 
chung dupc phdn lap tu hoa, kdt qud khao sdt (Hinh 

1) cho tiily chung H5 tao khuan lgc t r ^ g due vd cd 
bd mdt tron, td bdo sinh dudng hinh trdn, cd kidu 
sinh san nay chdi da hudng, khdng tao nang bao tu 
vd cd hinh thanh khuan ty. Chiing H7 gidng vdi H5, 
ngoai trir khuln lgc ciia H7 ed bd mdt khd vd chung 
H9 gidng chung H5 nhung chiing ndy chdi don 
hudng vd khdng hinh thdnh khuln ty. 

6 cdc chung dupc phdn ldp tir Id, kdt qua (Hinh 
2) cho thay rdng ehung L5 tao khuan lac tring due 
vdi bd mat tron, ed td bao sinh dudng hinh trdn hodc 

elip, cd kidu sinh san nay chdi don hudng, khdng tao 
nang bdo tii vd cd hinh tiianh khuln ty. Chung LIO 
tao khuan lac tiing due, bd m^t khuln lac khd, td 
bdo dinh dudng hinh eUp hodc que, kidu smh san nay 
chdi da hudng, khdng tao nang bdo tu vd cd hinh 
thanh khuln ty. Chiing L24 hinh tiidnh khuln lgc 
ndu nhd, bd mdt khuln lae tron, td bao sinh dudng 
hinh que, kidu sinh san nay chdi don hudng, tgo 
nang bdo tu vd khdng hinh thdnh khuln ty. Chiing 
L29 tao khuln lac tring due, bd mdt khuln lgc tion, 
td bdo sinh dudng hinh trdn, kidu sinh san nay chdi 
don hirdng, tgo nang bao tii vd khdng hinh tiianh 
khuln ty. 

Hinh 2. Cdc chiing nlm men L5, LIO, L24 vd L29 dupc phdn ldp tiir Id cdy. Hinh dgng khuln lgc trdn mdi 
tiudng YMA dupc xdc dinh sau khi ti 48 gid d 25*^. Hinh dgng td bdo sinh dudng vd kidu sinh sdn ndy chdi 

trdn mdi trudng YMB dupc xdc djnh sau khi u 48 gid d 25°C vdi dd phdng dgi lOOX. Hinh dgng khuln ty 
chung L5 vd LIO trdn mdi tnrdng YMA dupe xde djnh sau 5 ngdy nudi ciy d 25''C vdi dd phdng dgi lOOX. Hinh 
dgng bdo tii chiing L24 vd 129 trdn mdi tnidng thgch axdtat dupc xdc djnh sau 7 ngdy nudi cfy b 25*̂ 0 vdi dd 

phdng dgi lOQX 

6 cdc ehiing dupc phdn lap tir phan cdn hrmg, ^dc k^t qua tidn cho tiily cde chtmg nlm men 
kdt qud (Hinh 3) cho tiily chiing P2 cd khuln lae ^ ^ ^ P ^ ^ ^̂ P ^ su da dang vd ddc didm hinh tiidi 

mdu cam, bd mdt khuln lgc tron, td bdo dinh dudng 
hinh que, kidu sinh san ndy chdi don hudng, tao 
nang bdo tu vd khdng hinh thdnh khuln ty. Chung 
P5 khuln lgc trdng dye, bd mdt khuln lac tron, td bdo 
dinh dudng hinh trdn, kidu sinh sdn ndy chdi don 
hudng, khdng tgo nang bdo tu vd khuln ty. 

hpc. Hlu hdt cdc chiing tgo khuln lge ed mdu trdng 
due ngoai trir ehiing L24 cho khuln lgc mdu nSu vd 
chtmg P2 tao khuln lge mau cam. Hinh dgng td bdo 
sinh dudng eua edc ehung da dgng gdm hinh tidn, 
elip vd hinh que. Mdt sd chiing ndy chdi don hudng 
vd phin cdn lai ndy chdi da hudng. Mdt sd chiing cd 
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kha nang hinh th&nh bao tu nang vi khuan ty voi 

hinh dang kh6ng giong nhau. 

Ttbio BJoti EIiuJilK 

Hinh 3. C4c chung nlm men P2 v4 P5 dmic phan 14p 

til phan cdn trCmg. Hinh dang khu& lac trgn mdi 
tiudng YMA dugc xic djnh sau khi ii 48 gi6 ft 25°C. 
Hinh dang t^ bao sinh dudng v^ ki^u sinh s ^ nAy 

ch6i trto mdi trudng YMB d u ^ xac djnh sau khi ii 
48 gid 6 25°C vdi dd phdng dai lOOX. Hinh dang bao 
tii chiing P2 tr€n mdi trudng thach axdtat dupc xac 
djnh sau 7 ngay nudi d y 6 25"C vdi dd phdng dai 

lOOX 
Bang 1. Dac tinh sinh 1̂  va sinh 

3.3. DJc difai sinh )f sinh v4 sinh hda dia aim 

men du9C phan 1 ^ 
T i& hanh khao s i t c ic dac d i t o sinh ly, sinh 

hda nhu: khao sat k h i nang Ifti men cac loju dudng 
va kha nang ddng hda cac ngudn cac bon va niter 
khac nhau. K^t qua thu nhan tir cac thii nghidm nig 
dupc trinh bay trong bang 1. Ngoai kha nang Ita 
men va ddng hda cac ngudn cac bon va nita, chiing 
tfil con thli nghidm kha nang phat tri&i d cic ndng 
do glueoza khac nhau, kha nSng chju nhidt, kha nSng 
sinh axit, phan gidi Upit, phSn giai ure va phSn giai 
gelatm ciia nam men. K^t qua (Bang 1) cho th^y 
chung H5, H9, P2 va P5 g i i n dan kha nSng phat 
t i e n khi ndng dO dudng t i& M 6096, trong khi cac 
chiing con lai vln phat triln binh thudng. Tuy nhita, 
chung tdi chua xdc dinh dupc ndng dd glueoza lie 
chi hoin toSn tat ca cac chiing aim men. Cac chiing 
d^u phat triln tdt a nhifit dO phdng thi nghidm. Khao 
sat kha nang chiu nhifit d 37°C vi 42°C, kha nang 
phat triln Clia nlm men giam d ^ trir trudng hpp 
chiing H7 va L5. Didu nay chiing to ring, chung H7 
va L5 cd kha nang chiu nhifit cao. Cac chiing sinh 
axit lam tan CaCOj gom H5 va H9. Cac chiing phan 
giii urd g6m L24, L29 va P2. Cac chiing phan giSi 
gelatm gdm H9, L5 va L24. Cudi cimg, tat ca cdc 
chiing diu khong phSn hiiy hpit 

hda Clia cic chiing n ^ men phan l$p 

Ddc tinh Chiing 

H5 H7 H9 L5 LIO L24 129 P2 P5 

Bdnghda dc ngudn cic bon 

Glucose 
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Maltoza 
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Axit lactic 

Axit xitric 

Axit suexinic 
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BSng bda dc ngudn nitof 

(NHJ«SO, 
KNO, 
NaNO, 
L-Lyzin hydroclorit 
Etylamin hydroclorit 
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L^ men dc ngudn dudng 
Glueoza 
Maltoza 
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Cic die didm khic 

zrc 
42"C 
Sinh axit 
Phdn gidi urd 
Phdn giai gelatin 
Phdn giai lipit 
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+.• duong tinh, -: im tinb, y:ydu, c: cb$m, +/-: thay ddi, k: sinb kbi. 
3.4. Djnh lodi cdc chiing nlm men dupc phdn 1 ^ 

b^jig d$c didm hinh thdi, sinh If vd sinh hda 
Tir cdc ddc didm hinh thdi, sinh ly vd sinh hda 

ciia cdc chiing nlm men dupc phdn ldp d tidn vd dua 
vdo khda djnh danh ciia J. Lodder vd N. J. W. Kreger-
Van Ry (The yeast, a taxonomic study, Amsterdam), 
Clehis P. Kutzman vd Jack W. Fell (The Yeast, A 

Bdng 2. Bjnh lodi cdc chiing nlm men dugc phdn 1 ^ 

Taxonomic, Elservier) cdc chiing nlm men da dupc 
dinh logi (Bdng 2). Kdt qua cho tiily ring 4 chting 
gom H5, H9, L5 vd LIO tiiudc chi Candida, chung H7 
thude chi Sporisonum, chung L24 thudc chi Ustilago, 
chtmg L29 tfiude chi Cryptococcus, chiing P2 thudc 
chi Sporidiobolus vd chiing P5 thudc chi Williopsis. 

Chiing Djc didm 
Khuln lgc tring due; khdng tgo bdo tii nang; tao khuan ty gid; nay chdi da hirdng; Idr Candida 
men glueoza vd sucroza; khdng ddng hda gdc NO 

Binh todi 

H5 

Khuln lgc tring due; khdng tgo bdo tii nang; tgo khuan ty gid; ndy chdi da hudng; l^iiSporisorium 
men glueoza, maltoza vd galactoza; khdng ddng hda NO^'. 

H7 

H 9 ~ 

L5~~ 

U 0 ~ 

Khuln lgc tiing due; khdng tgo bdo tii nang; khdng tgo khuln ty gid; ndy chdi donj Candida 
hudny, ldn men dudng glueoza, sucroza vd lactoza frdu); khdng ddng hda NOa'. 

Khuln lgc mdu trdng dye; khdng tgo bdo tii nang; tao khuln ty gid; ndy chdi don hudng 
ldn men dudng glueoza, galactoza, frehaloza vd maltoza (ydu); khdng ddng hda NO " 

..A IvKnr. A..^. 1rt .A__ >.-« U A . *.*. 1. 1.1-..i— i - . _:Z. _ I \^i: .*. I z.._ . 

Candida 

f-^ -^ • ^—i-: i j a — - , ^ .^. 

Khuln lgc trdng due; khdng tgo bdo tii nang; tao khuln ^ gid; ndy ch6i da hirdng; l^ijCandida 
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L24 

L29 

P2 

P5 

men dudng glueoza, galactoza, sucroza, galactoza vd maltoza (ydu); khdng ddng hds 
NO, 
Khuln lgc mdu ndu; tao bdo tii nang, khdng tao khuan ty, nay chdi don hudng, khdn^ Ustilago 
ldn men dudng, ddng hda NO,'. 
Khuln lge tiing due; tao bdo tii nang; khdng tao khuln ty; nay chdi don hudng; ldn men 
dudng glueoza, maltoza va raffinoza; khdng ddng hda NOV-
Khuln lae mdu cam; td bdo sinh dudng hinh que; tgo bdo tii nang; khdng tao khuln ty 
nay chdi don hudng; khdng ldn men dudng, ddng hda NO,'. 
Khuln lge tring due; khdng tao bdo tii nang; khdng tgo khuln ty gia; nay chdi don 
hudng; ldn men dudng glueoza, sucroza vd raffinoza; khdng ddng hda NO,'. 

Cryptococcui. 

Sportdiobolm 

Williopsis 

3.5. Dinh loai cac chiing n ^ men b^ng trinh tu 
biotdnirS 

Viing bao tdn ITS cua cac chiing nam men dupc 
nhan ban bang PCR va san phdm PCR duoc phan 
tich bang difin di trfin gel agaroza 0,8% va cac san 
p h ^ PCR nay sau dd duoc tinh sach va giai trinh tu 
(bang 3). Trinh ttr cac viing ITS nay duoc so sanh vdi 
trinh tu ITS cua. cac chiing dupc xac dinh trfin ngan 
hang du lifiu. Kit qua so sanh tuong ddng (Hinh 5) 
cho thdy chiing H5 va chiing Candida quercitusa cd 
miic dp tuong ddng 94%. Chiing H7 cd miic tuong 
dong 86% vdi chi Ustilago va Ustilaginomycete khdng 
cao, do vay theo hinh thai hpc, sinh 1̂  va sinh hda cd 
Ihl xac dinh rang chiing H7 Ihupc chi Sporisonum 

cao hon hai chi trfin. Chiing H9 tuong ding 94% vdi 
chiing Candida quercitrusa. Chiing L5 vdi chiing 
Candida diddensiae cd miic dp tuong ding 89%. 
Chiing LIO. vdi chting Candida naeodendra cd miic 
dd tuong ddng la 91%. Chiing L24 vdi chiing Ustilago 
trichophora cd miic dd tuong dong la 94%. Chiing 
L29 cd quan hfi gan nh<(t vdi chiing Cryptococcus 
sp.CBS S368v(n miic dp tuong ding la 94%. Chiing 
P2 voi chiing Sporidiobolus ruineniae cd miic dO 
tuorng ding la 99%. Chiing P5 vdi chiing WlWqpsJs 
satumus cd miic dfi tuong ding la 94%. Kit qua nay 
khing dinh su phan loai cac chiing ndm men dupc 
phan lap b^g dac dilm hinh thai, sinh Î  va sinh 
hda. 

Bing 3. Tiinh lir ITS Clia cac chiing ndm men dupc nhan ban b ^ PCR 
Chiiiig Trlnh tv ITS dir^ nhgn bin bSng PCR 

" H 5 OOCCCGGGGACCAtjCCCAGCAACOAOOOAAAGCGACCGACCAOOCCACCCCAAGAAATTCOACGGAAOAOTGTAAA 

OOCTGTCGTAAACAOGTTTCCGTAGGTGAACCTGCOOAAGGATCATTATAOTATCTGTTGCCAGCOCTrGATTGCGCO 

GCGACTCtrrTACACACATOTCTATTTOTATOAGATAACCTCCGGOTTTCTAAACTCAAGATTrAATTCTnTATAAACT 

ATGICAATTQATTATTAAACAAAATATTCAAAACTTTCAACAACGOATCTCTraOTTCTCaCAACGATOAAGAACaCA 

GCOAATTGCGATAAGTATTGTGAATTGCAGArrTTCGTOAATCATCOAATCTrrOAACOCACATrOCGCTCrCTGOTAT 

TCCGGAGAGCATGCCTOTTTGAGCOTCATTTCTCTCTCAAAAGGAAACTrTTGOTATTGAOTGATACTCTTTOGAGTrA 

ACTTOAAATAGAGTGCTGOAOCATCGTGTGGATGATCTTGCTCGATAATGTATrAGGTTCTACCGAtn-CATrATAAAO 

TAGGGTATTrAGTCTGTGCATATGCAAAAAOTGATTTTTTcn-ATAACTGACCTCAATCAOTCGCACCATC 

" i n GAGGCATCAACAGGGAGATATTACGCTATTATTTCTGCCAGCGCTTAATTOCGCGGCGOGAAATAACCrrrACACACTG 

TGTATTnTOTTNACAAATrrCCTTTOaCTTGGCGCAAOCTGGGCCGGAOGACACAAACTTCAAATnTATrrOAATTO 

l l l i l i lAACTGTTGTCAATTrGTrrOATTAAATrCAAAATAATCTrCAAAACTTTCAACAACOOATCrrCTrGOTrcTCG 

CATCGATGAAGAACGCAGCGAAATGCGATAAGTAATATOAATTGCAGATnTCGTGAATCATCOAATCnTOAACGCA 

CATTGCGCCTCTrOGAATTCCAGGAAGCATGCCTGTTTGAACAACATrTCACTCTCAAACCCTIGGCTrrOGTATTOAG 

TAACAACCaTATTATCCACrrCATrCCGAOAAAAGTCTTATnTAATCAOCAGAAOAATGAACGACCAACOAAGCACCC 
ACCTAAOCCTCAATGAATTACCCCACAACATAACATTGAAACirrAAAGACTAATACACCTCCIXCTATCATAAAACCC 
ACCACCCCCCACG 

OOOCCAGCCAGCGOAOATTTAATrTGTCOTAANCCACTrrCCGTAGGTGACCTGCOGAAOGATCATrATAGTATrtrrr 

GGCCTGCGCTrGATrGCGCGGCtrrGCCTAACACTrGCTAAGTATTAAOACTrACTnOTOCTCGGAAOAOCACAGtXA 

AAACTCAGATTAATTrCTCTACAAACCACAGTCACGAAGTTATTACAACTATAATCTICAAAACnTCAACAACGGAT 

CTCTrGGTrCTCGCAACGATGAAOAACGCAGCGAAATGCGATACaTAATOTGAATTGCAGOTnTCCTaAATCATCOA 

ATCTTrOAACGCACATTOCCCCCTCrrGGTATTCCAGAGGCCATGCCTOTTTGAGCGTCATTrCTCrCTCACnCTCCOA 

AGTGGTCTTGAOTOATACTCTOCITGCAOTOTrAACTTGAAATAGCTAGGCTOGCACGOCTOCAAGCTCKnCTOGAA 
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TAATGTATTAGGTTCTGCCAACTCGTTAGGAAAGAGGAAGCGTGAAAGCTGCGCTCCGGCTCATACTACCCAAAGTTG 

ACCTCAATCAGTAGATCCCATCGG 

~L5 CCATACTTGAGGAAAGCCAGTCGAAGATATTrGTCGTTACAACCAGTrrCCGTAGGTGAACCTGCGGAAGGATCATTA 

CAGTTTAATTTCTGCCAGCGCTTAArrGCGCGGCGGGAAATAACCTTACACACTGTGTATTTTTGTTATACAAATTTGC 

TTTGGCTrGGCGCAAGCTGGGCCGGAGGACACAAACTTCAAATTTrATTTGAATTGrrrrnTAACTGTTGTCAATTTG 

TTTGATrAAATTCAAAATAATCTTCAAAACTTrCAACAACGGATCTCTTGGTTCTCGCATCGATGAAGAACOCAGCGA 

AATGCGATAAGTAATATGAATTGCAGATTTTCGTGAATCATCGAATCnTGAACGCACATTGCGCCTCTTGGTATTCCA 

GGAGGCATGCCTGTrrGAGCGTCATrrCTCTCTCAAACCCTTGGGTTTGGTATTGAGTGATACTCTTAGTCATAACCGT 

TTGCTTGAAATGTAGCGGCATGGGCGCGCTAGATAGTGCGACCGATTCATrCAATGTATTAGGTTTATCCAACTCGTT 

GAACGGACGGACGTGAATTTCTGGCGGTAGGCCTGGCCTTACAACAACAAACAAGTTGACCTCAATCAGTACATCCC 

ATGCC 

LIO CCGAGGAAGGAGGGAGATTACGTTATTTTGTCGTTANACCAAOOTITCCGTAGGTGAACCTGCGGAAGGATCATTACA 

GTTATrACTTTCTGCCAGCGCrrAACTGCGCGGTGGGAAATAACCTTACACACTGTGTTrnTGTTATTACAAGAACCA 

TTGCTTTGGCTTGGCGCAAGCTCGGCCAGAGGAACACATAAACTrCAATTTATTTGAATTGTTATTTrAACGGTTGTCA 

ATTTGTTTGATTAAATTCAAAATAATCTTCAAAACTTrCAACAACGGATCTCTTGGTTCTCOCATCGATGAAGAACGCA 

GCGAAATGCGATAAGTAATATGAATTGCAGATnTCGTGAATCATCGAATCTnGAACGCACATTGCGCCCCTTGGTA 

TTCCAGGGGGCATGCCTGTTTGAGCGTCATTrCTCTCTCAAACCGCAAGGTTrGOTATTGAGTGATACTCTTAGTCGGA 

CTAGGCGTTTGCTTGAAAAGTAGCGGCATGAGCGCGCTGGATAGTGCGAGCTGATTATTCAATGTATTAGGTTTATCC 

AACTCGTTGAACGGTCGGACGTAAATTTCTGGCGGTAGGCTTGGCCTTACAACAACAAACAAGTTACCTCAATCAGTG 

GTACCATCC 

~ l 2 4 GCAGTAAATGTTTAAGATGTTTTTTGAGTGGATAGGGGAAGGGTAGCGAAGAGAAGGAGGCACAGAGAACCGGCAG 

GCAAAAAAAAATGTCGTAACAAGGTTTCCGTAGGTGAACCTGCAGATGGATCATTTCGATGAAAACCTTTTTTTCTGA 

GGTGTGGCTCGCACCTGTCCAACTAAACTTGAGCTACCCTTTTTCAACACGGTTGCATCGGTCGGCCTGTCAAACAGC 

GCGCGCGAATGTGCGTCTGGGCGACGAGTCGGCACTTTACACAAACACTTTTGATAATCTAGGATTTGAAGGAAAAA 

AGTTTCATTTTTTCGATGAAAAACCGACTGGTAATGCGGTCGTCTAAATCTAAAAACAACTTTTGGCAACGGATCTCTT 

GGTTCTCCCATCGATGAAGAACGCAGCGAATTGCGATAAGTAATGTGAATTGCAGAAGTGAATCATCGAATCTTTGAA 

CGCACCTTGCGCTCCCGGCAGATCTAATCTGGGGAGCATGCCTGTTTGAGGGCCGCGAATTGTTTCGAACGTCGCCrr 

TTTTTCACGAAAAAGGAGACGGATCGGTAGTGAGGGGTTTTGCCATTTACCGTGGCTCCCTCGAAATGCATTAGCGCA 

TCCATTTGATAGGCAAAGACGGACGAAGGCTCGCCTrrCGGCCCTTTCTTCCCTGCCGGGTTTTGATAATATCAGGACT 

TCGGAGACGAAGAAAGGGTC 

~U9 TTGTCGTAANCAGGTTTCCGTAGGTGAACCTGCGGAAGGATCATTATTGATTGGCCTAACGGCCGTTTCATTAATCCC 

AAACCTCTGTGAACCGTTGACCTCCGGGTCTATACAAACATTAGTGTAATGAACGTCTTTGTATnTAACAAAACAAA 

ACTTTCAACAACGGATCTCTTGGCTCTCGCATCGATGAAGAACGCAGCGAAATGCGATAAGTAATGTGAATTGCAGA 

ATTCAGTGAATCATCGAATCTTTGAACGCACCTTGCGCCTTTTGGTATrCCGAAAGGCATGCCTGTTTGAGTGTCATGA 

AATCTCAACCCCTCCAGGTTrCTGATCTGGGGGTGGCTTGGACTTGGACGTGTGCCAGCCAATGGCTCGTCTCAAAAG 

GATTAGTGGAATCTCGACATCCACGGCAGACGTAATAAGTTTCGTCTCGCCTCTTGTCGTAGGTCTGCTCACAACCTGC 

CATCGCGCACCTTTATGACTCTACCCAAATCAGTAGNTCCCATCC 

~ r a CATAGCGGAGGGGNCCAGTGGAGATATTACTGATATTTGTCGTAAAACCAGGTTTCCGTAGGTGAACCTGCGGAAGG 

ATCATTAGTGAATAATAGGACOTrCCATTTAACTGGAAGTCCGAACTCTCACTTTCTAACCCTGTGCATTTGTTTTGGC 

TAGTAGGATGCTTGCGTCCGAACACCTCTTCATTTACAAACACAAAGTCTATGAATGTTTAATTTTATAACAAAACAA 

AACTTTCAACAACGGATCTCTTGGCTCTCGCATCGATGAAGAACGCAGCGAAATGTGATAAGTAATGTGAATTGCAGA 

ATTCAGTGAATCATCGAATCTTTGAACGCATCTTGCACTCCTTGGTATTCCGAGGAGTATGCCTGTTTGAGTGTCATGA 

ATTCTTCAACCCTCTCTTn-CTTAGTGATTAGAGAGGAGCrrOGATTCTGAGTGTTGCrCCTTACCCGAGCTCATrCGTA 

ATACATTAGCATCCATATTCGAACTTTCGGATTGACTTGGCGTAATAGACTATTCGCTGAGGAATCTAACTTCGGTTAO 

AOCCGOGTTGAACTAGGAAGCTCCTAATCTAGCn-AGTCTACTTTTAGATTAGATCTCAAATCAGGTAOATACCGATC 

CC 

~P5 GGGGCATCCATGCOOAGAATTATTTTGTCOTAACCAGGTTTCCGTAOGTGAACCTGCGGAAGGATCATTATAGTATTC 

TATTGCCAGCGCn"AATTGCGCGGCGATAAACCTTACACACTATGTTrATTTTTCTTGGATrrrGCTTTGGGTGTGGTTT 

AGACTACGCCCAAAGGrrTTTAACACAAAAGrrrATCTTTrrTTTAAAACTATAGTCAAGAAGTATTATTACAATCTTC 
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AAAACnTCAACAACGGATCTCTTGGTTtjrcGCAACGATGAAGAACGCAGCGAAATGCGATACGTAATGTGAATTtjC 

AGGTTTTCGTGAATCATCGAATCTTTGAACGCACATTGCGCCCTCTGGTATTCCGGAGGGCATGCCTGTITGAGCOTCA 

TTTtrrCTCTCAAGCCCTCAGGGTTTGGTGTTGAGTGACACTCrrrGGAGTTAACTrGAAATAGTnTACTGGCAAGGGT 

GGTGTTTAATTGCAACTCrTGGACGACATAATGTATTAGGTTCTACCAACTCCGTTATATCGATCCTTGTTACAGGCAT 

TGCACTGTTTAGCCCGGCCTAACAACGTCTCATAAAGTTGACCTCAAATCAGGTGGATACCGAT 

Hinh 4. Cay phat sinh lodi di;ta trln phan tich trinh ti; 
vilng TTSchiing nlm men phan Up (H5, H7, H9, L5, 

LIO, L24, L29, P2 v4 P5) va cac chiing ndm men 
trong ngdn hang gien 

4.llfrUlAN 

Theo phuong phap nay, k i t qua djnh lodi ndm 
men trong nghifin ciiu ndy cho thdy chiing H5, H9, 
L5, LIO ciing thupc chi Candida, chting H7 thudc chi 
Sporisonum, chiing L24 thudc chi Ustilago, chiing 
L29 thupc chi Cryptococcus, chiing P2 thupc chi 
Sporidiobolus, chiing P5 thufic chi Williopsis. Kit 
qua xac djnh trinh tu vimg bao t in ITS ngoai v i ^ 
khing djnh ki t qua dinh loai nlu trfin, nd cdn giiip 
xdc dinh quan h | gdn vdi cdc chting nam men da 
dupc xdc djnh trfin ngan hang dti U$u. Theo dd, miic 
dfl tuong dong giOa H5 vd Candida quercitusa Id 94%, 
giiia H9 vd Candida quercitrusa Id 94%, giiia L5 va 
Candida diddensiae Id 89%, giQa LIO vd Candida 
naeodendra Id 91%, giiia L24 vd Ustilago trichophora 
la 94%, gitra L29 vd Crypyococcus Sp.CBS 8368 Id 
94%, giOa P2 va Sporidiobolus ruineniae 99%, va giiia 
P5va Williopsis satumusli9i%. 

Nghifin Cliu nay da djnh loai dupc d cdp dO 
chiing cdc chiing nam men dupc phSn lap t^ Vudn 
Quic gia Nam Cat Tifin. Tuy nhifin, cdn phdi so sdnh 
cdc chiing tnfin vdi cac chiing dupc phan ldp tai cdc 
vung lan cdn nhdm hilu dinjc su phan bo vd vai tro 
ctia chiing trong tu nhifin. Ngodi ra, bnh chdt sinh 

hpc bao gom cd sinh hpc phan tii ciia chiing cun{ 
cdn dupc nghifin cdu thfim nhdm xdc djnh cy thi 
chiing d$c him Vifit Nam va tAng budc cd nhung iin{ 
dung cu thi . Vi du, chiing L24 vd P2 tao khudn lac ci 
sdc t l nfin chting cd th i dupc ting dung d l chilt tdd 
mdu sinh hpc hoac chiing P5 gdn giii vdi chiing 
Williopsis satumus nin chiing cd khd ndng kilm sodI 
ndm men vd nam moc gay hu hdng sua chua (Shao 
Quan l iu et al., 2010). Culi cung, nghifin ciiu nay 
ddng gdp cdc chiing ndm men mdi vdo kho ndm men 
ldm phong phii su da dang sinh hpc. 
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IDENTIFICATION OF YEASTS ISOLATED FROM NAM CAT TIEN NATIONAL PARK BY 

MORPHOYLOGICAU PHYSIOLOGICAL AND BIOCHEMICAL CHARATERISTICS AND ITS 

SEQUENCE 

Ngo Due Duy^, Nguyen Huu Hung^* ,̂ Nguyen Quang Thach^', Hoang Quoc Khanh^ 
(1) Insititute of Tropical Biology, Vietnam Academy Sciences and Technology 

(2) Nguyen Tat Thanh University, (3) Hanoi University ofAgrictilture 
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, physiological and biochemical characterlctics and 
conserved sequence of Internal Transcribed Spacer (ITS) gene region. Three strains (H5, H7 and H9) from 
flower, four strains (L5, LIO, L24 and L29) from leaf and two strains (P2 and P5) from inset frass were 
Isolated. Morphological, physiological and biochemical data showed that the H5, H9, L5 and LIO belong to 
Candida genus, H7 strain belongs to Sporisonum genus, L24 belongs to Ustilago genus, 129 strain belongs 
to Crytococcus genus, P2 strain belongs to Sporidiobolus genus and P5 strain belongs to WUliopsis. 
Sequencing of ITS gene region of these isolated strains showed that similarity between H5 and Canada 
quercitusa is 94%, H9 and Candida quercitrusa is 94%, L5 and Candida diddensiae is 89%, LIO and Candida 
naeodendra is 91%, I2i and Ustilago trichopliora is 94%, 129 and Crytococcus sp.CBS 8368is 94% P2 and 
^}oridiobo/usruineBiaeis99%,and?5vrifh WUSopsissatumus 1^94%. 
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