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1. PAT VAN PE

Khi hau nhiét d6i nong 4m, mua nhiéu & Viét Nam tao diéu kién thuén loi cho
nam soi phat trién tir d6 gdy anh hudng dén chat luong va cong tac duy tri bao
dudng vii khi, trang bi quéan su - quc phong. Soi ndm phét trién trén chi tiét kinh
gdy nén hién tugng md mdc 1am thay ddi ddc tinh k¥ thuat thiét bi anh huong dén
tinh ning k¥ chién thuat cua khi tai. Nghién ctru dinh danh ndm c6 trén cac thiét bi
quang hoc 14 rat can thiét cho qua trinh nghién ctu da dang, phat hién ngudn gbc
thdm nhap cta ndm, tir d6 dua ra cac bién phap duy tri va bao dudng khi tai. C6
nhiéu phuong phap dinh danh, trong d6 dinh danh ndm soi bang hinh thai, cau trac
sinh bao tir [1, 5], tuy nhién phuong phap nay doi hoi phai cé thiét bi kinh hién vi co
do phong dai du 16n va chuyén gia phan loai c6 kinh nghiém. Bén canh do, phuong
phap dinh danh bang so sanh cac doan gen twong ddng trén GenBank dang duoc tién
hanh ngay cang phd bién do cho két qua nhanh. Cac doan rDNA thuong dugc lra
chon so sanh: 5S rDNA; 5,8S rDNA; 18S rDNA; 28S rDNA va ITS. Vung ITS
(internal transcribed spacer) ding dé so sanh va phan loai mutc do loai & nAm men
[3] va hau hét cic ndm soi phd bién nhu Trichoderma [8), Penicillium [4],
Aspergillus [9]... Dé phan loai dén loai chi Aspergillus, 5 doan gen: beta tubulin
(BT2), calmodulin (CF), ITS va LUS rDNA (ID) va RNA polymerase II (RPB2) da
duoce str dung [7], trong d6 doan gen ITS dugc st dung kha phd bién. Poan gen nay
¢6 kich thudc khoang 600bp cho phép phan loai nhanh giita cac loai nAm & céc chi
khac nhau mot cach chinh xac, tuy nhién cac loai thudc cing mot chi c6 quan hé gan
gtii thi cho két qua phéan loai chua dugc cao. Vi vay, viéc phan loai béng ITS can
dugc két hop v6i phéan loai bang hinh thai dé c6 két qua chinh xac. Trong bai béo
nay nhom tac gia trinh bay mot sé két qua nghién ciru vé hinh thai cia mot s chung
nam dugc phan 14p tir khi tai quang, phan loai bang phwong phéap hinh thai, sau d6
st dung doan gen ITS1-5,8S-1TS4 dinh danh lai dé ddi chiéu.

2. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. P6i twong va médi trudong

05 mau khi tai quang bi nhiém nam tai mot don vi & Luc Ngan - Bic Giang dua
vé stra chita tai Z133 dugc thu thap dé phan lap nam soi.
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Cac chung nam thudc chi Aspergillus phan 1ap trén mau kinh sau phan loai bang
phuong phap hinh thai sir dung 1am ddi twong dé dinh danh lai bang phwong phap
sinh hoc phéan tir, doan trinh ty gen ITS1-5,8S-1TS4 dugc phan lap so sanh.

Méi trudng nudi cy:
Czapek (gam/lit): Saccharose-30; NaNO3-3; KoHPOs-1; MgS04-0,5; KCI-0,5;
FeS04-0,1; Agar-20; nudc-1000; pH-6,0.

PDA (gam/lit): khoai tay-200; glucose-20; Agar-20; nudc-1000.
2.2. Phuong phap nghién ctru

05 mAu kinh quang hoc nhiém nim duoc thu thap trong thang 8/2016, dung
trong tii vo tring dua vé phong thi nghiém va bao quan ¢ 4°C. Phéan 14p nam soi
bang cach str dung tim bong sach di vo trung quét 1én bé mit kinh bi nhidm nim va
cdy trén moi truong PDA, gitr ¢ nhiét d6 30°C, trong ti. Sau 48+72 gid nudi cdy,
cac khuan lac dugc quan sat, chon loc véi didc trung hinh thai khac nhau va cdy
chuyén trén méi trudng Czapek [2, 5].

Pé nghién ciru dic diém hinh thai khuan lac va cudng sinh bao tir, cac ching
nam soi sau khi duoc thuan khiét, cdy truyén sang cac moi truong Czapek, PDA.
Nam dugc nudi cdy trong tii 4m 28+30°C, sau 7 ngay lay ra quan sat dac diém khuan
lac va mé ta vé hinh thai, mau sic [5].

Céac chung ndm soi sau khi dugc dugce phan loai bang cich quan sat hinh
thai khuan lac va cudng sinh bao tir dugc sir dung dé ly trich DNA téng s,
khuéch dai trinh tu vung ITS theo cac budc: tach DNA tong sé cua nidm bang
kit Fungi/Yeast DNA Extraction (Norgen, Canada). Trinh ty ITS1 - 5,8S - ITS2
duoc nhan 1én tir DNA tong sb voi cap mdi ITSIF (5'- CTT GGT CAT TTA
GAG GAA GTA A - 3"); ITS4 (5' - TCC TCC GCT TAT TGA TAT GC - 3").
Chu trinh PCR dugc chay voi ché dd nhiét: 95°C/2 phut, 35 chu ky cua 95°C/30
gidy, 55°C/30 gidy va 72°C/1 phut; 72°C/10 phut [6, 10]. San pham PCR duoc
tinh sach, giai trinh ty trén may doc trinh ty dong ABIRISM®3100-Avant
Genetic Analyzer tai cong ty 1% BASE (Singapore). Cac trinh tu gen dugc xir 1y
bang phan mém BioEdit (ver. 6.0.7, M¥) va so sanh véi céc trinh tu twong tng
ctia cac ching nidm trén GenBank bang cong cu BLAST trén NCBL

3. KET QUA VA THAO LUAN
3.1. Phan lap cac chiing nim trén chi tiét kinh ciia khi tai quang

Tir 05 méu khi tai quang nhiém ndm, 13 ching nim da duoc phan lap va lam
sach trén cac mai truong tuong ung PDA va Czapek (bang 1).
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Bang 1. S6 lugng ching nim phan 1ap tir cac mau kinh quang hoc nhiém nam

Ky hiéu loai thiét bi quan sat S6 chiing xuit hién
BG1 K76 191124 TQ 2
BG2 K76 193040 TQ 2
BG3 K76 19113 TQ 3
BG4 K76 19134 TQ 4
BG5_ K76 1915 TQ 2

Két qua & bang 1 cho thiy s6 luong ching nim trén mdi mau khi tai quang co
tir 2 dén 4 chung. B¢ 1am 13 sy khac biét vé so luong cling nhu thanh phan céac loai
nam xuat hi¢n trén kinh nghién ctru dac diém hinh thai cac ching nam s¢i da dugc
tién hanh.

3.2. Pac diém hinh thai ctia mgt s6 chiing nam dai dién

Hinh 1. Hinh thai khuan lac cac chung nam soi phéan 1ap trén khi tai quang
(1-chung 13.1; 2-chuiing 17.1; 3-chung 19.1; 4-chung 20.1; 5-chung 20.2; 6-chung 20.4)

Céac ching ndm dugc phan 14p tir cac miu kinh quang hoc nhidm nam kha
phong pht vé mau sic khuan lac nhu tring, xanh, xam, niu, vang. Hinh dang
khuan lac thuong cO hinh tron hodc hinh dang khong xac dinh cd vién hoic
khong voi céc soi nam bong, xop, det hodc tao thanh mot sb tia d6i xung qua
tam. Dya vao mau sac, dac diém bé mat khuan lac, cudng sinh bao tir, 13 ching
nam duoc xép vao 2 nhém sau khi ddi chiéu véi khoa phan loai [5] (bang 2).
Trong d6, chi Penicillium chiém 7/13 chang, chi Aspergillus chiém 6/13 chung.
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Bang 2. M6 ta hinh thai khuan lac cta cac chung nam soi phan 1ap duoc

TT

Ky hi¢u
chung

Dac diém sinh hoc

Chi phan
loai

BG5; BG3
(20.1)

Khuan lac trén méi truong Czapek c6 dudng kinh
4,0+4,5cm/7 ngay & nhiét do phong 24+26°C, mau luc,
luc xanh, mat dang nhung, vé&i cac 16p bao tir tran bét
thanh dam. Mt trai khuan lac mau vang, vang da cam.
Giot tiét khong mau

BG4; BG5
(20.2)

Khuan lac trén méi truong Czapek moc cham, duong
kinh 2,0+2,5 cm/10 ngay ¢ nhiét phong, c6 mau luc
xanh, luc. Mat dang nhung dén Xép nhe, mat trai co
mau vang dén da cam tdi, moi trudng xung quanh co
mau vang chanh. Giot tiét thuong nhiéu, tao thanh
giot, kich thudc thay d6i

BG2;

BG3; BG4
(20.4)

Khuan lac trén méi trudng Czapek phat trién kha nhanh,
4,5+5,0 cm/ 10 ngdy & nhiét d6 24+26°C. Mit khuén lac
dang nhung c6 cac khia hinh tia, thinh thoang phén vung
nhe, mép mong, mau tring. Khuan lac mau lyc vang dén
luc lo, luc vang xam. Giot tiét thuong dugc sinh ra co
mau vang nhat d&n vang chanh. Mt trai c6 mau vang
sang dén nau oliu

Penicillium
spp.

BG1; BG2
(13.1)

Khuan lac trén moi truong Czapek phat trién nhanh,
duong kinh 5+6 cm /10 ngay ¢ nhiét d6 phong, mat
bang phang hodc xdp nhe, mau vang sau chuyén mau
luc vang, luc khi gia

BG1; BG4
(17.2)

Khuan lac trén méi truong Czapek phat trién 4,5+5,0
cm/7 ngay & nhiét d6 phong 24+26°C. Mt khuan lac
dang nhung dén xdp bong véi cac dau sinh bao tir
hinh tia, mau nau oliu nhat dén nau oliu, hodc mau nau
den; hé soi ndm mau tréng dén vang dam; giot tiét
khong mau dén ndu sang; mit trai khong mau dén
vang xam

BG3; BG4
(19.1)

Khuan lac trén moi truong Czapek phat trién nhanh,
duong kinh 5,0+6,0 cm/10 ngay & 25° G gom hé soi
nén mau trang, phan vung di thuong, ciu tric dau sinh
bao tir trin mau néu tia hodc nau den; mat trai lac dau
khong mau, sau c6 mau nau den; khong co giot tiét

Aspergillus
spp-
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3.3. Phan loai ba chiing nim soi thudc chi Aspergillus

bac diém cudng sinh bao tir ciia cac ching nam sg¢i dugc the hién hinh 2:

a b C

Hinh 2. Céu tric cudng sinh bao tir ctia 03 chiing ndm thudc chi Aspergillus
(a-chung 13.1; b - chung 17.2; ¢ - chung 19.1)

Chung 13. 1 Gia bao tur trén thanh day, khong mau, rdp; bong hinh elongate
khi non, sau gan cau dén cau, tir 10+ 65um duong kinh nhung hau hét 1a tur
25—45].Lm thé binh 1 hodc 2 ting nhung hiém khi 2 c4u trac ndy cé cing trén mot
dau; cuong thé binh 6,0+ 10um x 4,0+5,0um nhung c6 thé 1én dén l6um dai, thé
binh 6,5+10um x 3,0+5,0um. Bao tir tran gan cau dén cau, gai rap 3,0+6,0m nhung
hau hét 3,5 dén 4,5um, thinh thoang elip khi méi tao thanh 4,5+5,5um x 3,5+4,5um.
Tur cac mo ta trén chung 13.1 dugc dinh danh 1a Aspergillus flavus.

Chung 17.2: Cudng 150+1550um x 5,0-20um, khéng mau dén nau vang dam,
thanh day, nhan; bong hinh gén cau dén cau, 13,0+72,0um rong. Thé binh 2 tang,
cudng thé binh bao phu 1/2 dén toan bd bé mit bong, 0+3 vach ngang, 4,0+-60,0um
X 3,5-15um; thé binh 4,8+17,0um x 2,4+6,5um. Bao tir gin cdu dén cau,
2,8+5,6um, gai rap hodc c6 ranh di thuong. Chung 17.2 dugc dinh danh la
Aspergillus niger.

Chung 19.1: Cudng sinh bao tir nhin, kich thudc thay d6i, thuong 1,0+2,0mm
x 9+20 pum v&i thanh day 2,0+2,5um; bong hinh cau hodc gan cau, 25+80 um dudng
kinh. Thé binh 1 tﬁng, KT 6,5+10,0um x 3,0-4,5um. Bao tir hinh g?m cau, cau, gai,
kich thudc 3,5+5,0 um x 4,0+5,0um. Tu do6 chung 19.1 duoc dinh danh la
Aspergillus aculeatus.

Pé kiém chimg két qua phan loai bang hinh thai dén loai, trinh ty ving ITS
ctia ba chiing nim da dugc phan 1ap, giai trinh ty va so sanh di chiéu lai.

3.4. Giai trinh tu ITS rDNA ciia cic chiing nam da phan lap

Gen ITS1-5,8S-ITS2 cua cac chung nam duoc khuéch dai nho cap mdi dic
hiéu ITSIF va ITS4 ¢6 kich thude khoang 600 bp, trinh tir doan gen ITS1-5,8S-ITS2
cua cac chung 13.1; 17.2 va 18.1 duogc the hién ¢ hinh 3.
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Hinh 3. San phim PCR khuéch dai
ITS rDNA chiing ndm bang cip mdi
ITSIF va ITS4; M - Thang chuan
DNA; 1 - chung 13.1 36 dai 604bp;
2 - chung 17.2 do dai 583bp; 3
chung - 19.1 d6 dai 577bp

1000bp
750 bp—
500 bp

Hinh 3 cho thay san pham PCR khuéch dai tir DNA :[6ng s6 cac chung nam c6
cung mot bang vaéi kich thudce twong ing ~ 600 bp, san pham PCR duogc tinh sach va
giai trinh tu.

Trinh ty mot phan doan ITS1-5,8S-ITS2 cta 3 chung ndm c6 kich thudc 604
bp, 583bp, 577bp, tuong dong 99% vai trinh ty twong (mg cua cac loai 6 moi quan
hé gan giii (bang 3).

Bang 3. So sanh trinh ty doan ITS cua mot ) chung nam dai dién
v6i trinh tu tuong g trén GenBank

Ky hiéu Cic loai naim gan giii M sb truy cdp | D9 twong dong
duoc so sanh trén GenBank (%) cao nhat

Aspergillus flavus JQ975004.1 99
Aspergillus oryzae HQ285542.1 99
13.1 Aspergillus sydowii LT745389.1 99
Aspergillus parvisclerotigenus KC964101.1 99
Aspergillus nomius KJ486842.1 99
179 Aspergillus tubingensis JQ316525.1 99
Aspergillus niger KF881765.1 99
Aspergillus aculeatus KM979737.1 99
Aspergillus brunneoviolaceus NR138279.1 99
9.1 Aspergillus fijiensis KU729079.1 99
Aspergillus violaceofuscus FR733805.1 99
Aspergillus uvarum NR135330.1 99

Khi so sanh trinh tu cac ching nim véi co s& giir liéu trén GenBank cho ta
biét dugc muc d6 twong dong voi cac gen cua cac loai ndm. Tuy nhién két qua so
sanh lai cho ta mot sb loai co do tuong d@)ng bﬁng nhau. Két qua Blast va so sanh ba
chung ndm soi 13.1; 17.2 va 19.1 dugc thé hién & bang 3.
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Két qua so sanh véi cac trinh tu nucleotide twong tmg trén co so dir licu
GenBank cho thay chung 13.1 gan giii nhét v&i loai Aspergillus flavus (99%); chung
19.1 gan giii nhat voi loai Aspergillus aculeatus (99%). Riéng chung 17.2 c6 do
trong dong vé&i hai loai Aspergillus niger va Aspergillus tubingensis cing véi do
tuong dong (99%). Két qua phan loai bang phwong phéap sir dung trinh tu doan gen
ITS cho két qua kha tuong dong véi phan loai dua trén cac dic diém sinh hoc bao
gdm hinh thai va mau sic khuén lac, cdu tao chudi bao tir, hinh dang bao tir. Tuy
nhién ddi véi cac loai cung chi ¢6 ho hang gan giii thi phan loai dén loai bang cach
sir dung trinh ty doan gen ITS can c6 sy két hop véi két qua phan loai dwa trén cac
dac diém hinh thai. Vi su phan tich trén thi sau khi két hop hai két qua phan loai
bang hinh thai va so sanh trinh ty doan gen ITS c¢6 thé két luan ching 17.2 1a thudc
loai Aspergillus niger.

4. KET LUAN

- ba phan 1ap duoc 13 lugt ching nam tir 5 mau kinh nhiém nim tai mot don
vi quan doi dong trén dia ban Luc Ngan - Bic Giang. Dya trén cac dac diém vé thai
c6 thé xép 13 chung nam trén thudc hai chi la Aspergillus va Penicillium.

- Két hop hai phuong phap dinh danh bao gdm: quan st hinh thai va dya trén
trinh tu nucleotide ctia gen ITS1-5,8S-ITS2 da xac dinh duogc ching 13.1 thudce loai
Aspergillus flavus, chung 19.1 thudc loai Aspergillus aculeatus va chung 17.2 thugc
loai Aspergillus niger.
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SUMMARY

ISOLATION AND IDENTIFICATION OF SOME FUNGAL SPECIES ON

MILITARY OPTICAL EQUIPMENT IN BAC GIANG - VIETNAM

The 13 fungi were isolated from five optical equipments collected in Bac

Giang province, Viet Nam. These fungi were classified as Aspergillus and
Penicillium. Based on classification by morphology and sequence of ITS1 - 5,8S -
ITS2 regions, three fungi were identified including 13.1 - Aspergillus flavus; 19.1 -
Aspergillus aculeatus and 17.2 - Aspergillus niger.

Keywords: Optical equipment, classification, ITS rDNA, Aspergillus.
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