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Tém tit: Aspergillus niger 1a loai ndim mdc dugc sir dung phd bién trong san xuat cong nghiép
nhiéu loai enzym va axit hitu co. Do loai ndm nay c6 kha ning tiét nhiéu loai enzym vao moi
truong dé phan giai cic nguyén liéu thuc vat nén A. niger ciing la tac nhan gay hong mot ) loai
nong san sau thu hoach. Trong nghién ctru nay, chung t6i da phén lp duge mot ching nam mdc
den ky hiéu 12 TL8 tir vo qua thanh long bi hong. Dya trén ddc diém hinh thai va két qua giai trinh
tu vung ITS cua rDNA, chung TL8 duoc xac dinh thudc loai A. niger. Chung A. niger TL8 c6 kha
nang su dung nhiéu ngudn cacbon khac nhau cho sinh trudng va phén huy duoc vo qua thanh long
& diéu kién thuc nghiém. Dé tao tién d& cho cac nghién clru vé co ché phan giai nguyén li¢u thuc
vét ciia A. niger, budc diu ching t6i da thuc hién thanh cong viéc chuyén gen huynh quang GFP
vao ching TL8 sir dung vi khudn Agrobacterium tumefaciens va marker khang khéng sinh

hygromycin.

Tir khéa: Thanh long, Aspergillus niger, chuyén gen nho vi khudn Agrobacterium tumefaciens,

gen huynh quang GFP, hygromycin.

1. Pit van dé

Aspergillus niger 14 loai ndm méc (ndm soi)
phd bién nhat thudc chi Aspergillus, phan nhém
Nigri hay con goi la phan nhom Aspergillus den
[1]. Nhiéu ching A. niger di dugc Cuc quan 1y
Thyc pham va Dugc phim Hoa Ky (FDA) cong
nhan 1a an todn va gilr vai trd quan trong trong
san xudt cong nghiép nhidu loai enzym
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(phytase, xylanase, pectinase, cellulase,...) va
axit hitu co. Gan 99% lugng axit citric dugc san
xuit trén thé giéi 1a nho A. niger [2, 3]. Pic
biét, A. niger c6 kha ning sinh truong tot trén
nhiéu ngudn nguyén liéu thyc vat khac nhau
nhu xylan, pectin, tinh bdt, cellulose va inulin
nho tiét mot luong 16n cic enzym vao mdi
truong dé phan giai nhitg co chat nay. Day
cling la dac tinh gitp A. niger sinh truong va
gdy hai trén mot s6 loai ndéng san sau thu hoach
[2-4].

Cai bién di truyén A. niger dé tao duoc cac
ching c6 dic tinh mong mudn phuc vu san xuat
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thuong yéu cau cac cong cu va phuong phap
chuyen gen toi uu. Hién nay, hai phuong phap
chu yéu duoc sir dung dé chuyen gen vao nam
1a chuyén gen thong qua té bao tran (protoplast)
va chuyén gen nho vi khuan Agrobacterium
tumefaciens. Chuyén gen thdng qua té bao tran
doi hoi sir dung hdn hop enzym dit tién dé loai
b6 thanh té bao ndm va quy trinh thyuc hién véi
nhiéu budc phic tap. Trong khi d6, phuong
phap chuyén gen nhd vi khuan A. tumefaciens
don gian hon véi chi phi thap va da duogc ap
dung thanh cong v&i nhidu lodi nidm soi khéc
nhau [5, 6]. Trong nghién ctru nay, chung t6i da
phan 18p dugc chung ndm mdc A. niger TL8 va
budc dau chuyén gen thanh céng vao ching
nam ndy bang phuong phap chuyén gen nho Vi
khuan A. tumefaciens.

2. Vit liéu va phuong phap
2.1. Vat liéu

Chung A. niger TL8 phan lap dugc tir vo
quéa thanh long bi hong. Chung vi khuan A.
tumefaciens AGL1 [7] va vector nhi thé
pGreen2 dugc cung cap boi Phong Genomic,
Phong thi nghiém Trong diém Cong nghé
Enzym va Protein, Truong Pai hoc Khoa hoc
Tu nhién, Pai hoc Quéc gia Ha Noi.

2.2. Phuong phap

2.2.1. Phdn ldp, xdc dinh dic diém cua
chung TL8

Phén lap: mau thanh long nhiém ndm mdc
den duogc thu tir chg Nhan Chinh, Thanh Xuan,
Ha Noi. Dung tam vO trung gat mot luong nho
bao tir ndm mdc trén vo qua va cdy ria 3 pha
trén moi trudng PDA (2% glucose, dich chiét tir
200 g khoai tdy, 2% thach). Sau 3 ngay u &
30°C, nhitng khuan lac nAm c6 bao tir mau den
duoc lya chon cho phéan tich tiép theo. Bao tur
ndm trén bé mat dia nudi c:fly dugc hoa vao
nudc vo trung, loc qua mang Miracloth va thu
hdi nho ly tam.

Xac dinh hinh thai cua chung TL8: Nho 5
ul dich bao tir (10° bao tir/ml) cia chung TL8
Ién dia Petri hoac tiéu ban chira moéi truong
PDA (potato dextrose agar) hoac CD (Czapek-
Dox) dé phuc vu quan sat hinh thai hé soi ndm
va cudng sinh bao tar. Mau dugc nudi ¢ 30°C
trong 2-3 ngay.

Tai lay nhiém dé xac dinh kha niang phan
hiy vo qua: Qua thanh long tuoi duoc rira sach
bang nude vo trung va bé mit dugc lau sach
bang con 70%. Sau d6 dung tim vo tring dé tao
vét xudc trén vo qua va cdy 5 ul dich bao tir
nam vao vi tri vét xude. Qua sau khi lay nhidm
dugc gitr trong hdp nhya sach & 30°C trong
3 ngay.

Xac dinh kha ning so dung cac ngudn
cacbon khac nhau: 5 pl dich bao tir cua ching
TL8 dugc nho 1én moi truong CD vdi cac
ngudn cacbon khac nhau, gdm glucose, sucrose,
dextrin, xylan, cellulose, tinh bot. Pia dugc U &
30°C trong 5 ngay dé kiém tra kha ning sinh
trudng ctia nam.

2.2.2. Pinh danh ching TLS bang gidi trinh
tw vung ITS cua rDNA

DNA hé gen ciia chung TL8 dugc tach chiét
tir hé soi nam theo quy trinh da dugc cong bd
ctia nhém nghién ciru [8]. PCR khuéch dai ving
ITS trt DNA hé gen véi cap moi dic hiéu
ITS1/ITS4 [9]. San phém PCR dugc dién di trén
gel agarose 0,7% va tinh sach bang kit ciia hing
Promega. Mau DNA tinh sach dugc giai trinh
tu bdi cong ty 1st BASE (Singapore). Trinh tu
ITS dugc phan tich so sanh voi dir liéu cua
GenBank va cdy phat sinh ching loai dugc xay
dung bang phan mém MEGAG.

2.2.3. Chuyén gen vao chiing TL8

Vector nhi thé pGreen2 duoc bién nap vao
chung vi khuan A. tumefaciens AGL1 nho hé
thong chuyén gen bang xung dién Bio-Rad
Gene Pulse Xcell™ Electroporation System.
Quy trinh chuyén gen vao A. niger TL8 duoc
thuc hién theo cong bd trude day [10] véi cac
dleu chinh phu hop. Cu thé: thoi gian dong nudi
ciy hon hop vi khuan va bao tir ndm 1a 2,5 ngay
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¢ 20°C, mdi truong chon loc 1a CD (pH 7) co
bd sung khang sinh hygromycin (300 mg/l) va
khang sinh cefotaxime (300 mg/1). Bia dugc u ¢
nhiét d6 28-37°C trong khoang 3-5 ngdy dé
nhan duoc cac khuan lac nAm chuyén gen. Céc
khuan lac ndm xuit hién trén dia moi truong
chon loc duoc thuan khiét bang phuong phap
ciy ria ba pha. Sau khi nu6i cay va tach chiét
DNA, céc thé chuyén gen sé dugc xac nhéan
bang PCR sir dung cac cip mdi dic hidu cho
marker khang hygromycin (PgpdA-F: GGGC
TCGAGAGGCCTCCGGTGACTCTTTCTGGC va
HPH-R: GGACTAGTCTATTCCTTTGCCCTCG
G) va cho gen huynh quang GFP (GFP-orf-F:
AAATACGTAGGGCCCGGTACCATGGTGAGA

AGGGCGAG va GFP-orf-R: AAAGCGGCCGC

A

Asperqgillus niger TL8

AGATCTAGGCCTTTACTTGTACAGCTCGTCT
GC).

3. Két qua va thao ludn
3.1. Pdc diém cia ching A. niger TL8

Sau 3 ngay nudi cdy & 30°C, ching TL8
sinh truong manh trén moi truong PDA véi hé
soi lan rong chira nhidu bao tir mau den va sinh
truong yéu hon trén méi truong tdi thiéu CD
(Hinh 1A). Méi truong CD ¢6 thanh phan xéac
dinh d& kiém soat nén dugc sir dung dé danh
gia kha nang sinh truong ciia ndm va phuc vu
nghién ciru chuyén gen.

CD Cubng sinh bao ti
= .

C M TL8 D

6 kb
3 kb

1kb

H
0.01

91] A. flavus NRRL 3357 (EQ965133)

100 [‘A. oryzae RIB40 (AP007173)
84 A. parasiticus NRRL 502 (AY373859)
100 |

A. fumigatus ATCC 1022 (HQ0267469)

A. niger TL8
A. niger CBS 113.46 (FJ629351)

A. nidulans NRRL 2395 (AY373888)

Hinh 1. Xac dinh ching TL8 dya trén hinh thai va giai trinh ty vung ITS. (A) Hinh thai hé soi cuia chung TL8
trén moi truong thach va cudng sinh bao tr dudi kinh hién vi. (B) Sinh truéng cua chung TL8 trén vo qua thanh
long & diéu kién thi nghiém. (C) San pham PCR vung ITS trén gel agarose 0,7%. M 1a DNA marker chudn 1 kb

cta hang Thermo Scientific (USA). (D) Cay phat sinh ching loai chi ra chiing TL8 thudc loai A. niger.

Khi quan s&t dudi kinh hién vi c6 d6 phong
dai 400 lan, ching TL8 hinh thanh cubng sinh
bao tir dai v6i thé binh chita nhiéu bao tir dinh
(conidia) tao thanh bong hinh cdu mau den
(Hinh 1A). Pay ciing 1a cdu trac sinh san v
tinh dién hinh cua céc loai thugc chi Aspergillus
[11]. Két qua tai lay nhidm trén qua thanh long
bi 1am xudc vé cho thdy chung TL8 phan huy
manh v6 qud, tao ra cac vét nit va hinh thanh

hé soi nhiéu bao tor mau den trén bé mait qua
(Hinh 1B). Phan tich san pham PCR ving ITS
cua rDNA trén gel agarose cho thiy chi xuat
hién mot bang DNA duy nhat véi kich thudc
595 bp (Hinh 1C). St dung chuong trinh
BLAST va phan mém MEGAG6 dé so sanh trinh
ty ITS thu dugce véi dit liéu trong GenBank cho
thiy TL8 thudc loai A. niger voi do tuong dong
dat dén 100% (Hinh 1D).
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3.2. Chung A. niger TL8 si dung tét cac nguon
cacbon khdc nhau cho sinh truong

A. niger c6 kha nang tiét nhiéu loai enzym
ngoai bao vao méi truong dé phan giai cac co

Glucose Sucrose Dextrin

chét cho sinh truong [2]. Sau 5 ngay u & 30°C,
chung TLS8 sinh truong trén tit ca cac nguon
cacbon kiém tra va sinh truong tt nhat trén moi
truong chaa dextrin va cellulose (Hinh 2).

Tinh bot Xylan Cellulose

Hinh 2. Sinh truong cua ching A. niger TL8 trén cac ngudn cachbon khac nhau.

3.3. phuyén gen vao chung A. niger TL8 nho vi
khuan A. tumefaciens

Gen GFP ma hoa protein huynh quang xanh
c6 nguodn goc tir sira Aequorea victoria dugc st

A M + G1 G2 G3
6 kb —fpe—

3 kb g

1 kb . 1913 bp

Cc Anh sang thuwdng

dung rong rii trong chuyén gen vao ndm sgi va
dugc biéu hién thanh céng & c&c loai thudc chi
ndm soi khac nhau nhu Colletotrichum,
Trichoderma,  Magnaporthe,  Verticillium,
Aspergillus,... [12, 13].
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Hinh 3. Xéc nhén chuyén gen thanh cong & A. niger TL8. (A) PCR v&i cap moi PgpdA-F/HPH-R. (B) PCR voéi
cap mdi GFP-orf-FIGFP-orf-R. Pbi chimg 4m (-) sir dung nudc vé trung, ddi chimg duong (+) s dyng plasmid
pGreen2, M 1a DNA marker 1 kb. (C) Biéu hién cua gen GFP ¢ chung G3 duéi kinh hién vi huynh quang.

Vector nhj thé pGreen2 mang marker khang
hygromycin va cau triic biéu hién gen chi thi
huynh quang GFP [13] duoc st dung cho
chuyén gen vao chung TL8 nhd vi khudn A.
tumefaciens. Két qua chuyén gen cho thay trén
dia méi truong chira hygromycin da xuat hién

mot s6 khuén lac ndm. Ba khuan lac moc riéng
1& (ki hiéu G1, G2, G3) duoc chon dé phan tich.
Pé x4c nhan rang ba khuéan lac nAm néi trén da
nhan dugc gen khang khang sinh hygromycin
va gen huynh quang GFP, céc ching nay dugc
nudi dé tach DNA hé gen cho PCR véi cac cip
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moi PgpdA-F/HPH-R va GFP-orf-F/GFP-orf-
R. Két qua dién di san pham PCR trén gel
agarose cho thy chi 2 chung (G1, G3) xuat
hién bang 1,913 kb tuwong Gng vai kich thudce
cua marker khang hygromycin (Hinh 3A). Khi
kiém tra v6i cap mdi ddc hiéu cho gen GFP Ia
GFP-orf-F/GFP-orf-R thi chi chung G3 xuat
hién bang 764 bp, tuong ung voi gen GFP
(Hinh 3B). Diéu nay co thé 1y giai 1a do ching
G1 chi nhan duwoc mdt phan cau tric T-DNA
mang gen khang hygromycin, trong khi chung
G2 co thé da mét cau trac chuyén gen trong qua
trinh nuéi cdy. Do d6 chimg G3 duoc chon dé
kiém tra su biéu hién cua gen GFP dudi kinh
hién vi huynh quang. Két qua cho thiy ching
G3 biéu hién tin hiéu huynh quang xanh kha t6t
& ca hé soi ndm, bao tir va cuéng sinh bao tr
(Hinh 3D). Nhu vay, budc dau ching toi da
chuyén thanh cong cdu tric biéu hién gen
huynh quang GFP va marker khéang
hygromycin tir vector pGreen2 vao hé gen cua
chung A. niger TL8 nhd vi khuan A.
tumefaciens. Pang chii y 1a ndng d6 khang sinh
hygromycin st dung trong nghién ctru nay chi
12 300 mg/1, thdp hon nhiéu so v&i nong do 1én
téi 900 mg/l st dung trong mot nghién ciu
trudc day [14].

4. Két luan

Chuang nim méc den TL8 phan 1ap duoc tir
vo qua thanh long bi hong thudc loai A. niger
dua trén dic diém hinh thai va trinh tu ITS cua
rDNA. Chung TLS sinh truong tét trén ngudn
cacbon 1 dextrin va cellulose. Buéc dau ching
t6i da biéu hién thanh cdng gen huynh quang
GFP & ching ndm nay st dung phuong phap
chuyén gen nhd vi khuan A. tumefaciens va
marker khang khang sinh hygromycin.
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Identification of Biological Characteristics and Preliminary
Research on Genetic Transformation of the Aspergillus niger
TL8 Strain Isolated in Vietnam
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Abstract: Aspergillus niger is a mold commonly used in industrial production of many enzymes
and organic acids. Because this fungus can produce different extracellular enzymes to degrade plant
materials, it also causes the damages for some agricultural products at postharvest stages. In this study,
we isolated a black mold strain named TL8 from a decayed dragon fruit. Based on morphological
characteristics and the rDNA ITS (internal transcribed spacer) sequence, the TL8 strain was identified
as A. niger. The A. niger TL8 strain is able to use different carbon sources for the growth and decay
the peel of dragon fruits in vitro. In order to establish the basis for future studies on the mechanism of
plant material decomposition of the fungus, we have successfully transferred and expressed the GFP
reporter gene in this A. niger strain using the Agrobacterium tumefaciens-mediated transformation
method and the hygromycin resistance marker.

Keywords: Dragon fruit, Aspergillus niger, Agrobacterium tumefaciens-mediated transformation,
GFP reporter gene, hygromycin.



