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Burd dau nghién cifu chuyén gen vao chiing nam soi the pham
Aspergillus luchuensis AL1 sir dung vi khuan Agrobacterium tumefaciens
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Tom tat:

Aspergillus luchuensis 13 1oai nAm soi ndi tiéng trong cong nghiép san xuit rwou truyén thong tai Nhat Ban. Day 1a loai nim soi
an toan va khong sinh ddc t6 ndm. Nam soi A. luchuensis c6 kha ning sir dung nhiéu loai co chét gia ré va sinh tong hop nhiéu
loai enzyme c6 gia tri nhw amylase, protease, xylanase. Tuy nhién, cic nghién ciru vé cii bién di truyén ¢ A. luchuensis vin con
twong doi han ché, dic biét 1a tai Viét Nam. Nghién ciru nay gi6i thiéu chiing A. luchuensis AL1 ¢c6 ngudn gdc tir thwe phim,
dugc phan loai dya trén dic diém hinh thai va phan tich trinh tw ba ving gen ddc 1ap gdm ITS ciia rDNA, gen p-tubulin (benA)
va calmodulin (CaM). Buéc diu nghién ciru nay di thanh cong trong chuyen gen vao A. luchuensis AL1 nho sir dyng vi Khuén
Agrobacterium tumefaciens va gen khang hygromycin B. Hiéu suit chuyén gen dat 40 thé chuyén gen/10° bao tir nam va khong
xuét hién cac khuin lac dwong tinh gia. Véi phwong phap chuyen gen nay, ching A. luchuensis AL1 da dwgc tich hop thanh cong
thém gen mi héa protein huynh quang xanh (GFP) dudi sw diéu hoa ciia promoter gpdA tir nAm Aspergillus nidulans. Phan tich
cac chiing chuyén gen GFP dwd6i kinh hién vi huynh quang cho thiy sy biéu hién manh ciia protein GFP ¢ toan hé sgi ciia nAm.

Tir khod: Aspergillus luchuensis, chuyén gen nho vi khuin Agrobacterium tumefaciens, gen khang hygromycin B, huynh quang
xanh (GFP).
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Abstract:

Aspergillus luchuensis is a filamentous fungus renowned in the traditional alcohol production industry in Japan.
This species has been proven to be safe and does not produce fungal toxins. The A. luchuensis fungus is capable
of utilising various inexpensive substrates and synthesising many valuable enzymes such as amylase, protease,
and xylanase. However, research on genetic modification in A. luchuensis remains relatively limited, especially
in Vietnam. This study introduced an A. luchuensis AL1 strain derived from food, which was classified based on
morphological characteristics and sequence analysis of three independent gene regions, including the ITS of rDNA,
B-tubulin (benA) gene, and calmodulin (CaM) gene. Initial research on gene transfer into A. luchuensis AL1 using
Agrobacterium tumefaciens and the hygromycin B resistance gene has been successful. The efficiency of genetic
transformation reached 40 transformants per 10° fungal spores, and no false-positive colonies were observed. With
this gene transfer method, the gene encoding green fluorescent protein (GFP), regulated by the gpdA4 promoter from
Aspergillus nidulans, was successfully transferred into the A. luchuensis AL1 strain. Analysis of the GFP-tagged
transformants under a fluorescence microscope showed strong expression of the GFP protein in the fungal mycelia.

Keywords: Agrobacterium tumefaciens-mediated transformation (ATMT), Aspergillus luchuensis, green fluorescent
protein (GFP), hygromycin B antibiotic resistance gene.
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1. Dat van de

Nam Aspergillus luchuensis da dugc sir dung rong réi
trong qua trinh san xuét hai loai ruou chung cét truyén
thong cua Nhat Ban la rugu shochu va rugu awamori. Ngoai
ra, A. luchuensis ciing dugc dung dé san xuét ruou sake,
ruou gao, makgeolli, meju, twong dau nanh va nudc tuong
& Trung Qudc va Han Qudc [1, 2]. Nam soi 4. luchuensis
tiét ra nhiéu loai enzyme gitp thity phan céc nguyén lidu thd
nhu gao, Iua mi, khoai lang thanh duong, phu hop cho 1én
men ruou. Bén canh do, 4. luchuensis cling tiét lwong 16n
axit citric vao moi truong nuoi céy, gitp duy trinh pH thap
va han ché van dé tap nhiém vi sinh vét khac trong qua trinh
1én men [3]. NAm A. luchuensis c6 cac dic diém hinh thai
tuong tu voi Aspergillus niger va Aspergillus tubingensis
trong cung phan nhém Aspergzllus den Nigri. Tuy nhlen
cum gen tham gia vao sinh tong hop cac loai doc t6 nim
(mycotoxin) nhu ochratoxin A va fumosinin B2 khong c6
mit trong hé gen ctia A. luchuensis khi so sanh v&i nAm A.
niger. Diéu ndy xac nhan sy an toan ctia ndm A. luchuensis
trong san xuat thyc pham va d6 udng [2].

Hién nay, viéc thuc hién cai bién di truyén ddi voi ndm
A. luchuensis van con tuong dbi han ché. Mot s6 nghién
ctru vé CRISPR/Cas9 trong bat hoat gen, chuyén gen
thong qua té bao tran (protoplast), hay chuyén gen thong
qua vi khuan Agrobacterium tumefaciens (ATMT) da
dugc ap dung 0 A. luchuensis. Trong d6, cac marker chon
loc thuong duogc su dung la gen khang khang sinh nhu
hygromycin B, phleomycin. Tuy nhién, cac thé chuyén gen
thuong kém bén khi cay truyén va chi dat khoang 21% thé
chuyén gen bén thong qua hé thdng CRISPR/Cas9 khi gen
khang hygromycin B dugc lua chon lam marker chon loc
[4]. Phuong phap chuyén gen ATMT dugc cho 1a ¢6 loi thé
hon trong chuyén gen & nam sgi nho higu qua chuyen gen
cao, gia thanh r¢ do khong can phai tao té bao trdn va ving
T-DNA duogc tich hop bén vao trong hé gen ctia vat chu [5].
Gan déy, cac hé thong chuyen gen hiéu suét cao sir dung
phuong phap ATMT cho nam 4. niger di dugc phat trién
[6, 7]. Dic biét, sy xuat hién cta cac thé chuyén gen duong
tinh gia & cac ching A. niger khac nhau da bi tc ché dang ké
nho k¥ thuat pha mang [6]. Nghién ctru ndy da cho thy viéc
str dung phuong phap ATMT dé cai bién di truyén ¢ nim
A. luchuensis voi marker chon loc 1a gen khang khang sinh
hygromycin B véi k¥ thuat phit mang rat hi¢u qua. Ching
t6i ciing da thuc hién thanh cong viéc biéu hién protein
huynh quang xanh (GFP) ¢ nam 4. luchuensis AL,

2. Vat liéu va phuong phap nghién ciiu
2.1. Vit liéu

Chung ndm soi A. luchuensis AL1 c6 ngudn gdc tir thuc
pham dugc luu gilt trong b suu tdp ching giong cia Phong
Genomic, Phong thi nghi¢ém Trong diém Cong nghé Enzym
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va Protein. Chung vi khudn Ag. tumefaciens AGL1 chuia
plasmid Ti siéu doc luc (plasmid pTiBo542 véi cac gen vir
b6 sung tir ching Ag. tumefaciens A281) véi pham vi vat
chu rong va hiéu suit chuyén gen cao dugc sir dung cho cac
thi nghiém chuyén gen st dung phuong phap ATMT [8].

Vector nhi thé pGreen2 bao gdm gen khang khang sinh
hygromycin dudi sy diéu hoa ciia promoter gpdA tir ndm
Aspergillus nidulans va doan gen ma hod protein huynh
quang xanh GFP dudi sy diéu hoa ciia promoter gpdA tir
nam A. nidulans. Vector pGreen2 dugc cung cip bai Phong
Genomic, Phong Thi nghiém Trong diém Cong ngh¢ Enzym
va Protein [9].

2.2. Phwong phdp nghién citu
2.2.1. Thu bdo tir ndm

Chung ndm soi 4. luchuensis AL1 dugc nudi trén moi
truong PDA (potato dextrose agar) trong 5 ngay ¢ 30°C.
Nude cit vo trung duge bd sung 1én bé mit dia va bao tir
duogc tach ra khoi hé soi ndm nhd que gat vo trung. Hon hop
dich thu duogc tir dia nuoi céy duoc loc qua mang Miracloth
(Puc) va ly tam trong 15 phut véi toe do 4000 vong/phiit.
Bao tir nAm ALI trong phan cin ly tim duoc tiép tuc rira
thém 2 14n v6i nude cit vo trung va dugc pha vé nong do
106 bao tir/ml phuc vu céc thi nghiém ké tiép.

2.2.2. Xdc dinh déc diém hinh thdi ciia ching Aspergillus
luchuensis ALI

5 ul dich bao tir cia chimg AL1 ¢ nong d6 106 bao ti/ml
duoc nhd 1én moéi truong CYA (Czapek Yeast Extract
Agar) (0,5% cao nam men, 3% sucrose; 0,3% NaNO,,
0,1% KH,PO,; 0,05% KCl; 0,05% MgSO,.7H,0; 0,001%
FeSO, 7H O; 0 005% CuS0O,.5H,0; 0,001% ZnSO 7H O;
2% agar; pH 5,5) dé quan sat hmh thai hé soi ndm va cudng
sinh bao tir. Mau duoc nudi & 30°C trong 4 ngay.

2.2.3. Binh danh chung Aspergillus luchuensis ALI
bang gidi trinh tw

DNA hé gen cua chung A. luchuensis AL1 dugc tach
chiét tir hé soi ndm [9]. Khuéch dai ving trinh tu ITS,
B-tubulin (benA) va calmodulin (CaM) tt DNA h¢é gen voi
cac cp moi dic hiéu (ITS1/ITS4 ding cho khuéch dai doan
ITS, Bt2a/Bt2b dung cho khuéch dai doan gen benA, Cmd5/
Cmd6 ding cho khuéch dai doan gen CaM) va tinh sach
(bang 1). Vung ITS, B-tubulin va calmodulin dugc giai trinh
tu boi 1st BASE (Singapore) va dugc phan tich, so sanh véi
di liéu GenBank. Tur cac thong tin thu dugc, cay phat sinh
chung loai dugc xay dung nho ph?m mém MEGA11, dua
trén phuong phap Neighbor Joining vdi md hinh sao chép
mau (bootstrap) 1000 lan.
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Bang 1. Cac cép moéi sir dung trong nghién ctru.

Tén mdi  Trinh tu (5-3) Ngudn tham khio
ITS1 TCCGTAGGTGAACCTGCGG

ITS4 TCCTCCGCTTATTGATATGC B

Bt2a GGTAACCAAATCGGTGCTGCTTTC

Bt2b ACCCTCAGTGTAGTGACCCTTGGC I

Cmd5 CCGAGTACAAGGAGGCCTTC

Cmd6 CCGATAGAGGTCATAACGTGG 2]

GFP-F ATGGTGAGCAAGGGCGAG

GFP-R  TCACTTGTACAGCTCGTCCATGC Pl

2.2.4. Panh gid mirc @6 man cam cuia ching ndm
Aspergillus luchuensis ALI voi khang sinh hygromycin B

10 pl dich bao tir nAm ¢ néng do 10 bao ti/ml duge nho
1én moi truong CDA (Czapek Dox Agar) (3% sucrose; 0,3%
NaNO, 0,1% KH,PO,; 0,05% KCI; 0,05% MgSO,.7H,0;
0001% FeSO, 7H O 0,005% CuSO,.5H,0; 0,001%
ZnS0O,.7TH,0O; 2% agar; pH 5,5) da duorc them 300, 600
va 900 mg/l khang sinh hygromycin B va nudi cly trong
5 ngay & 30°C. Nong do khang sinh hygromycin B trc ché
hoan toan sy sinh truéng ciia ching nim A. luchuensis AL1
s& dugc st dung cho thi nghiém chuyén gen.

2.2.5. Chuyén gen vao nam Aspergillus luchuensis ALI
va xdc nhdn cdc thé chuyén gen

Viée chuyén gen vao chung A. luchuensis AL1 dugc thuc
hién twong tw voi chuyén gen nhd vi khudn Ag. tumefaciens
vao nam A. niger st dung k¥ thuat pha mang [6]. Vector
nhi thé pGreen2 duoc bién nap vao ching vi khuan Ag.
tumefaciens AGL1 bang xung dién. B sung 200 ng vector
pGreen2 vao dng chira sin 50 pl té bao AGL1 kha bién, tron
nhe va chuyén toan bo hdn hop sang cuvet 2 mm cim trén
da. Pat cuvet vao budng dung hop cua hé thdng chuyén gen
bang xung dién Gene Pulse Xcell™ Electroporation System
(Bio-Rad, Hoa Ky) va kich hoat xung dién voi cac thong
s6 2500 V, 400 Q va 25 uF. Thém vao cuvet bién nap 500
pul moi trudng LB (Luria Bertani) 16ng va tron déu. Tién
hanh nuoi lic hdn hop chira AGL1 di bién nap trong 1 gio
& 28°C voi toe d6 200 vong/phut. Sau 1 gio, dich nu6i duge
ly tdm trong 20 gidy ¢ toc do 8000 vong/phut. Tién hanh
cAy trai phan can ly tam trén dia LB c6 bo sung khang sinh
kanamycin & ndng d6 100 mg/l va nudi cdy 2-3 ngay & 28°C.
Céac khuan lac duoc kiém tra da nhan dugc vector pGreen2
nhd PCR v6i cap moi ding cho khuéch dai doan gen ma hoa
protein huynh quang xanh: GFP-F/GFP-R.

Vi khudn Ag. tumefaciens AGL1 da dugc xac nhan 1a
mang vector pGreen2 duoc sir dung dé thyc hién chuyén
gen vao chiing 4. luchuensis AL1. Vi khuan va bao tir ndm
(ndng d 10° bao ti/ml) duge dong nudi cdy trén moi truong
IM (Induction Medium) c6 chira 200 uM acetosyringone
(AS) trong 60 gio ¢ 20°C. Mang gidy loc cellulose dugc
chuyén sang méi trudng chon loc CDA b6 sung khang
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sinh hygromycin B (300 mg/l) va khang sinh cefotaxime
(300 mg/l). 10 ml moi truong CDA ¢6 hygromycin B va
cefotaxime tiép tuc dugc d6 1én mang cellulose. Tiép tuc
sang loc trén mdi truong CDA c6 chura hygromycin B (300
mg/l) cac khuan lac ndm xuét hién trén moi truong chon loc
sau 4 ngay u ¢ 30°C.

Cac thé chuyén gen khang khang sinh hygromycin sau
d6 dugc thudn khiét va nudi cay dé tach chiét DNA tong so.
Su tich hop cua cdu trac biéu hién protein GFP vao hé gen
nam dugc kiém tra nho PCR véi cap moi GFP-F/GFP-R.
Sy biéu hién cua protein GFP ¢ h¢ sgi cua cac thé chuyén
gen dugc quan sat dudi kinh hién vi huynh quang Axioplan
(Carl Zeiss, buc).

3. Két qua va ban luan
3.1. Xdc dinh chiing ndm Aspergillus luchuensis AL1

Sau 4 ngay nudi cy trén moéi truong CYA, ching ALI
da sinh trudng tao hé sgi mau tring va bao tir mau den (hinh
1A). Quan sat dudi kinh hién vi, h¢ soi cua nam AL bao
gdm ciu tric soi phan nhanh, cdu trac sinh bao tir dang hoa
ctc (hinh 1A). Cac dic diém trén twong dong voi cac dic
diém ctia nAm Aspergillus thuéc phan nhom Nigri [13].

Do cac ddc diém hinh thai cta A. luchuensis tuong ty voi
A. niger va A. tubingensis trong phan nhom Nigri nén rat
kho phan biét cac loai nay vdi nhau néu dua trén dic diém
kiéu hinh [3]. Phan tich tong hop cac trinh ty rDNA-ITS,
B-tubulin, calmodulin cho thay cac ching A. luchuensis
khac biét voi A. tubingensis va A. niger [14]. Ching toi tiép
tuc dinh danh dya trén trinh ty cua 3 vung gen bao thu:
trinh ty vung ITS cia rDNA, trinh tu gen B-tubulin (benA)
va gen calmodulin (CaM). Ké tir nam 2012, trinh tw ving
ITS duoc chép nhén la ma vach DNA chinh thtic dung cho
phan loai nim. Tuy nhién, trinh tu ving ITS khong du dé
xac dinh chinh xéc tit ca cac loai nAm thudc chi Aspergillus
va do d6, can phai c6 cac marker thir cap dé phan loai. Vi Iy
do nay, calmodulin, B-tubulin hodc tiéu don vi 16n thir hai
RNA polymerase IT (rph2) di duoc d& xuat 1am cac marker
thir cap. Gen rpb2 khong dé khuéch dai, khién viéc sir dung
n6 nhu mot marker thr cap tuong d6i kho khan dbi véi mot
s6 loai ndm. Gen bend rat dé khuéch dai, nhung da dugc
béo cdo 1a cé su khac nhau vé sb luong intron va d6i khi
thyc hién phan tng PCR dan dén viéc khuéch dai cac gen
paralogous [15]. Mat khac, CaM rat dé khuéch dai va c6 thé
dung dé phan biét giita hau hét tit ca cac loai ndm thudc chi
Aspergillus. Ngoai ra, co so dif liéu vé trinh ty CaM gan nhu
hoan chinh cho tat ca céac loai dugc chép nhan. Noi chung,
dé co6 thé xac dinh chinh xac loai thudc chi Aspergillus va
Penicillium, cac gen benA va CaM thudong dugc lya chon
dé c6 thé cung cap cac thong tin tot hon [14]. Thong tin vé
trinh tu ITS, bend va CaM duogc so sanh véi dir liu trén
GenBank. Cac thong tin thu dugc da cho phép xay dung cay
phat sinh chung loai (hinh 1C).
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(A) (B) ITS_benA_Cam__ M

6 kb
3 kb

1kb

© -
ASpargilas tibingensiS(NR .31 293) Aspergillus luchuensis (PP315916)

Aspergillus luchuensis (LC573656)
Aspergillus luchuensis (KY416564)
Aspergillus niger (MH204832)
AL1 (benA)

Penicillium rubens (OR777278)

86| Aspergillus luchuensis (NR_135449)
100{| AL1 (ITS)
Aspergillus niger (NR_111348)
Aspergillus fumigatus (NR_121481)

Penicillium oregonense (NR_145178) 0.05

Aspergillus luchuensis (MW294162)

4| AL1 (CaM)
Aspergillus luchuensis (MF185912)

|- Aspergill is (M2027987)
Aspergillus tubingensis (KY612372)
Penicillium rubens (0Q205247)

Hinh 1. Dac diém hinh thai, cdu tric sinh bao tir va dinh danh
ching nadm Aspergillus luchuensis AL1 dwa trén trinh tw viing
ITS, gen benA va CaM. (A) Hinh thai chdng nAm AL1 nuéi cay trén
CYA sau 4 ngay & 30°C va cAu trdc sinh bao t&r quan sat duwéi kinh
hién vi; (B) Két qua khuéch dai vung ITS, gen benA va CaM nho
PCR cla ching AL1; (C) Cay phat sinh ching loai dwgc xay dwng
dwa trén trinh tw cta vung ITS, gen benA va CaM. M: DNA marker 1
kb (Thermo Fisher Scientific, Hoa Ky).

Két qua cho thiy ndm AL1 13 4. luchuensis véi d6 twong
ddng 1a 100%. Trude day, A. luchuensis duge gdp chung
vao A. niger. Tuy nhién, dén nam 2014, A. luchuensis (ciing
tung dugc dat tén 1a 4. awamori) dugc tach ra [13].

3.2. Chiing ndm Aspergillus luchuensis AL1 méin cim
vdi khang sinh hygromycin B

Khéng sinh hygromycin B dugc Iya chon dé sir dung cho
chuyén gen vao ndm A. luchuensis. Kha ning sinh truéng
ctia chung nam A. luchuensis AL1 trén moi truong véi cac
nong d6 khang sinh hygromycin B: 0, 300, 600, 900 mg/I
da dugc danh gia nham Iya chon ndng d6 khang sinh thich
hop cho chuyén gen. Ké tir ndng do 300 mg/l, ching A.
Iuchuensis AL1 bi trc ché sinh truong hoan toan (hinh 2).

CDA + Hygromycin B (mg/l)

o 300 600

Hinh 2. Mrc dd man cam cua Aspergillus luchuensis AL1 vé&i
khang sinh hygromycin B. Chlng Aspergillus luchuensis AL1
dwoc nudi trén CDA bd sung hygromycin B v&i cac néng do (O,
300, 600 va 900 mgl/l) trong 5 ngay & 30°C.

‘ JHORHOC _ [PApp

Hygromycin B 1a mot trong nhiing khang sinh phd
blen trong cac nghién ciru chuyen gen vao ca thuc vat va
nam. Hygromycin B (HmB) duoc phan lap tir xa khuan
Streptomyces hygroscopicus va Escherichia coli 1a khang
sinh thuong duge str dung nham e ché qué trinh sinh tong
hop polypeptide bang cach ¢d dinh tRNA-ribosomal va tic
ché dich ma [16]. Cassette khang khang sinh hygromycin
B bit nguon tr vector pAN7-1 dugc sir dung rong rai
cho chuyén gen vao nim so1. Cassette nay chura trinh tu
ctia vung promoter tr ndm A. nidulans glyceraldehyde
dehydrogenase (gpdA), khung doc md cua gen khang khang
sinh hygromycin B va vung terminator anthranilate synthase
(trpC) [17]. Vector pGreen2 cung cp boi phong Genomic
dung cho chuyén gen ciing c6 cassette khang khang sinh
hygromycin B tuong tu (hinh 4B).

Nong d0 khang sinh hygromycin B dung cho chon loc cac
thé chuyén gen d6i véi ndm soi A. . niger dao dong tir 300-900
mg/l, tuy thudc vao kha ning man cam véi khang sinh cta
chung nam khao sat [6, 18]. 300 mg/I ciing la nong d6 khang
sinh hygromycin B duoc sir dung cho chuyén gen vao nim
Colletotrichum gloeosporioides [19]. Trong nghién ctru nay,
chung ndm AL1 bi trc ché sinh truong hoan toan khi 300 mg/1
khang sinh hygromycin B dugc bd sung vao moi trudng nudi
ciy. Nhu vay, 300 mg/l 1a ndng do hygromycin B dugc st
dung dé nghién ctru chuyén gen vao 4. luchuensis AL1.

3.3. Chuyén gen vio nim Aspergillus luchuensis ALI
st dung phwong phdap chuyén gen thong qua vi khuan
Agrobacterium tumefaciens

Qua trinh chuyén ciu trac biéu hién protein huynh quang
xanh GFP vao nim 4. luchuensis dugc mé ta nhu trong hinh
3. Sau 4 ngay ¢ 30°C, 4 khuén lac da quan sat duoc trén
mang gidy loc (hlnh 3). Cac khuan lac nay sau d6 duoc cay
chuyén sang moi truong co bd sung khang sinh hygromycin
B (300 mg/l) va ca 4 thé chuyén gen nay déu khang khang
sinh hygromycin B (hinh 4A).

4 -0

AGL1+pGreen2 Nuéi l&c cam (ng
trong IM (+200 uM AS)
6 gio, 28°C

P

Ddng nudi cy trén IM+200 uM AS
trong 60 gior & 20°C

pht mang v6i 10 ml méi trwdng chon loc

lChuyén mang sang mdi trwong chon loc,

Bao tu
ttr chiing A. luchuensis AL1

Khuén lac ndm xuét hién

trén moi trwong chon loc

CDA+Hygromycin B+cefotaxime
sau 4 ngay & 30°C

Hinh 3. So’ dd chuyén gen vao ndm Aspergillus luchuensis AL1
str dung phwong phap ATMT.
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(B)

720 bp
LB GFP-F 9 --oovev <GFPR RB
pGreen2- -

TtpC

GFP-FIGFP-R

CDA + Hygromycin B (300 mg/l)

(©)

Hinh 4. Chuyén gen huynh quang vao nam Aspergillus
luchuensis AL1. (A) Sang loc cac thé chuyén gen trén méi trudng
CDA bb sung hygromycin B (300 mg/l); (B) So d6 viing T-DNA ctia
vector pGreen2, vi tri bam mdi GFP-GFP-R va xac nhan cac thé
chuyén gen nhé PCR vé&i cdp mdi GFP-F/GFP-R; (C) Sw biéu hién
ctia protein huynh quang xanh GFP & cac ching chuyén gen; M:
DNA marker 1 kb (Thermo Fisher Scientific, Hoa Ky).

Sau khi dong nuéi cay vi khuan va nim trong 60 gio &
22°C, mang gidy loc duoc chuyén sang moéi trudng CDA
¢6 bd sung khang sinh hygromycin B (300 mg/l) va mot
16p mong mai truong chon loc ¢6 khang sinh hygromycin
B duoc phu 1én mang gidy loc (phu mang) nham han che
hién tuong duong tinh gia. O nam sgi 4. niger, khi tién
hanh chuyén gen sir dung phuwong phap ATMT véi marker
chon loc la gen khang khang sinh hygromycin B, mot s thé
chuyen gen xuat hién trén mang chuyén gen nhung khong
thé sinh truong duoc khi sang loc trén moi truong co bd sung
hygromycin B [6]. Viéc bd sung thém mot luong moi truong
Ién trén mang gidy loc da gitp chon loc cac thé chuyén gen
va trc ché hién twong dwong tinh gia & nim 4. niger. Hiéu
suat chuyén gen khi tién hanh phii mang tang 1én tir 10-20
1an & A. niger [18]. Trong nghién ctru nay, hiéu qua chuyén
gen & nim A. luchuensis dat 40 thé chuyén gen/10° bao tir
va tat ca cac thé chuyén gen xut hién trén mang déu khang
khéng sinh hygromycin B, khong thay xuat hién hién twong
duong tinh gia (hinh 4A).

Bén canh d6, hiéu qua chuyén gen vao nam st dung
phuong phap ATMT phu thudc vao nhiéu yéu t6, chang han
nhu vat chu, ching Ag. tumefaciens, ndng do AS, thoi gian
va nhiét d6 dong nudi cdy... AS duoc sir dung dé kich thich
qua trinh cam Gmg cac gen vir va kich hoat qua trinh chuyén
T-DNA. Vi viy, ndng d6 AS c6 anh huong rat 16n déi voi
hiéu qua chuyén gen ¢ nhidu loai nim va nong do AS téi
uu khac biét ¢ cac ching nam [20, 21]. Néu khong bo sung
AS trong qua trinh chuyén gen & ndm Aspergillus terrus thi
hidu qua chuyén gen rat thap hodc chuyén gen khong thanh
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cong [18]. Lugng AS la mdt trong cac nhan td dong vai tro
quyét dinh t&i s6 luong cac thé chuyén gen d6i v6i loai nAm
A. awamori [22]. Trong mot sd nghién ciru chuyén gen hiéu
qua cao 6 ndm 4. niger, A. oryzae tru6e do, 200 uM dugc
Iya chon la nong do AS trong mo6i truong dong nuoi cay va
hiéu qua chuyén gen c6 thé dat 1060+143 thé chuyén gen
cho 10° bao tir [6, 7, 23]. Mot s6 thong s6 nhu ddng nudi
cdy 6 22°C, dong nudi cdy trong 60 gio da duge xac dinh la
cac thong s t6i uu cho chuyén gen sir dung phuong phéap
ATMT & A. niger khuyét dudng histidine [7]. Ngoai ra, st
dung vector pGreen2 cho chuyén gen vao nam A. niger cho
hiéu qua chuyén gen dat 87+18 thé chuyén gen/10° bao tu
[6]. Ap dung cac thong 5O cho chuyén gen voinam 4. niger
dé thyc hién cai bién di truyén & loai ndm sgi A. luchuensis,
hiéu qua chuyén gen dat t6i 40 thé chuyén gen/10° bao tu.

Cac thé chuyén gen xuét hién trén mang gidy loc dwoc
kiém tra sy c6 mat cua gen ma hoa protein huynh quang GFP
thong qua PCR. C6 thé quan sat thay san pham 720 bp & tit
ca cac thé chuyén gen, tuong tmg véi kich thudc cta gen
GFP (hinh 4A). Sy biéu hién ctia protein GFP trong hé soi va
bao tr nim dugc danh gia bang cach quan sat cac thé chuyén
gen nay duéi kinh hién vi huynh quang (hinh 4C). Tin hiéu ro
rang mau xanh l4 cay da khang dinh ring gen ma hoa protein
huynh quang GFP da dugc tich hop vao hé gen cua nam A.
luchuensis AL1 st dung phuong phap ATMT v6i marker
chon loc 1a gen khang khang sinh hygromycin B.

Sy tich hop ngau nhién T-DNA nho vi khuén
Agrobacterium vao h¢ gen nam da duoc ung dung dé xac
dinh, phan 1ap cac dot bién vé6i cac kiéu hinh mong mudn,
tr d6 kham pha duge chirc nang gen hodc dung de sang
loc cac chung c6 déc tinh t6t phuc vu cho san Xuat cong
nghiép mot s6 san pham co gia tri kinh té. Thong qua viéc
gy dot bién chén ngdu nhién, co thé thu duoc cac thé dot
bién Penicillium digitatum khong gy bénh hodc giam doc
tinh trén qua c6 miii, hodc cac ching ting san xuat chitinase
& ndm Purpureocillium lilacinum [24, 25]. Cac thé chuyén
gen A. luchuensis tao ra trong nghién ctru nay s& tiép tuc
duoc kiém tra cac dic tinh chéng chiu stress, kha nang sinh
enzyme, kha niang phan giai cac hop chat. ..

4. Két luan

Trong nghién ctru ndy, viée chuyén gen vao ching nim
soi thuc pham A. luchuensis AL1 véi phuong phap chuyén
gen nho vi khuan Ag. tumefaciens da bude dau thanh cong.
Hiéu suat chuyén gen vao chung A. luchuensis AL1 dat 40
thé chuyen gen/10° bao tir va khéng c6 hién tuong khuén lac
duong tinh gid khi st dung marker chon loc 1a gen khang
hygromycin. Nghién ctru ciing xdc nhén sy hi¢u qua cia
promoter gpdA tir A. nidulans trong diéu hoa biéu hién gen
huynh quang GFP cung cap ¢ nam sgi A. luchuensis. Céc
chung chuyén gen GFP cho tin hiéu huynh quang xanh r&
rang & toan hé soi ndm khi quan sat dui kinh hién vi huynh
quang Axioplan cta hang Carl Zeiss, Dtrc.
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