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Panh gi4 hiéu qua cia RNA silencing & nim soi Aspergillus niger
sir dung vector nhi the tich hop cong nghé tai to hop Gateway
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Tom tiit:

Nim si Aspergillus niger dwgc sir dung rong rai trong san_ Xuét cong nghlep axit citric va mjt so enzyme quan trong nhu phytase,
glucoamylase, glucose oxidase. Hlen nay, mjt ) cong cu vé cai bién di truyén da dwoc phat trién va trng dung ¢ loai nim nay, tuy
nhién, ky thuat RNA silencing van con it dwge sir dung & A. niger. Trong nghién ctru nay, mgt vector nhi thé (blnary vector) tich
hop cong nghé tai to hop Gateway dugc sir dung daé danh gia hi¢u qua cia RNA silencing ¢ A. niger. Viéc tich hop cong nghe tai
to hgp Gateway trong vector nhj thé gitip tao nhanh ciu tric RNA kiéu kep toc (RNA hairpin) cho phép danh gia su irc ché biéu
hién gen myc tiéu thong qua phéin hiy mRNA. Céu triic ire che biéu hi¢n gen theo co ché RNA silencing dwoc chuyen thanh cong
vao nam A. niger nho vi Khuan Agrobacterium tumefaciens. Két qua cho thay, cac cAu tric co hiéu qua trong viéc e ché su biéu
hi¢n cia gen huynh quang DsRed va gen diéu hoa stuA. Dic biét, irc ché sw biéu hién ciia gen stuA nho RNA silencing da tao ra
cac chung dot bién suy giam manh vé kha nang hinh thanh bao ti. Nghién ctru nay cho thay, vector nhij thé RNA silencing tich

hop cong nghé tai to hgp Gateway la cong cu tiém néing phuc vu cho nghién ciru chirc nang gen & A. niger.

Tir khéa: Agrobacterium tumefaciens, Aspergillus niger, gen DsRed, gen stuA, RNA silencing, tai to hop Gateway.
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A. niger la mét trong nhiing loai pho bién va quan trong
nhét thudc chi Aspergillus. Loai nAm nay phan bd rong rai
trong tu nhién, nhu trong dat, thirc an, cic san phdm nong
nghi¢p va ngay cé trong khong khi. 4. niger da dugc Cuc
Quén 1y Thyc phim va Dugc phdm Hoa Ky (FDA) cong
nhan la vi sinh vét an toan va duoc sir dung pho bién trong
cong nghiép thuc pham va d6 udng [1]. A. niger c6 kha
nang tlet nhiéu loai enzyme vao méi truong nudi cay, do
d6 loai ndm nay duogc ing dung rong rii trong san xuat cac
axit hltu co va enzyme ngoai bao, dién hinh 12 axit citric,
axit gluconic, cic enzyme quan trong nhu phytase, amylase,
protease, a-galactosidase va hang loat cac enzyme khéc. A.
niger dwoc str dung lam “nha may té bao” dé san xuat nhiéu
loai enzyme phuc vu cong nghiép ché bién thyc pham. Tuy
nhién, ning lyc sinh tong hop cac san pham trao doi chat nhur
enzyme, axit hiru co cua cac ching A. niger phan lap tu tu
nhién thuong kha thap. Do d6, dé ting cuong kha ning sinh
tong hop san phdm & A. niger, nhiéu ky thuat gay dot bién
hodc cai bién di truyén da duoc phat trién va ap dung [1, 2].

Hién nay, cai bién di truyén nam sgi ndi chung va nam
A. niger noi riéng Van chu y€u dya trén ky thuat nhu xo6a
gen theo co ché tai t hop twong dong, CRISPR/Cas9 va
RNA silencing (hay RNA interference- RNA1) [1 3]. RNA
silencing 14 k¥ thuat cho phép trc ché sy biéu hién cua
mot gen thong qua viée phan huy céc phan tr mRNA cua
gen d6 ma khong anh huong dén trinh ty cua gen trong hé
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gen ndm. Do d6, vai tro cua gen dich c6 thé dugc nghién
ctru nhanh chéng ngay ca khi thong tin vé trinh tu gen bi
han ché. RNAI d3 dugc ching minh 1a c6 hiéu qua trén
nhiéu loai ndm s¢i khic nhau nhu Magnaporthe oryzae,
Colletotrichum lagenarium, Penicillium chrysogenum,
Aspergillus fumigatus, Neurospora crassa... [3, 4]. Mac
du dd c6 mot sb cong trinh bao cao vé hidu qua cia RNA
silencing ¢ nam sgi A. niger thong qua phuong phap chuyén
gen sir dung té bao tran [5, 6]. Tuy nhién, ky thuat RNA
silencing sir dung vector nhi thé va phuong phap chuyén gen
thong qua vi khuan 4. tumefaciens van chua duoc ing dung
& A. niger. Trong nghién ctru nay, vector nhj thé mang cu
trac RNA silencing tich hop cong nghé téi t6 hop Gateway
bude dau duoc sir dung dé danh gia kha ning wre ché su biéu
hién cia gen chi thi huynh quang d6 DsRed va gen stuA lién
quan dén diéu hoa hinh thanh bao tir & A. niger.

Vat liéu va phuong phap nghién ciiu

Vit liéu

Céac chung vi sinh vat gdm A. niger N402, A. niger
N402Red, A. tumefaciens AGL1, E. coli DB3.1 Vérvector
pGSl-nat, pGS2-nat, pDONR/Zeo dugc cung cap bai
Phong Genomic, Phong Thi nghiém Trong diém Cong nghé
Enzyme va ’Protein, Truong Pai hoc Khoa hoc Tu nhién,
Pai hoc Qudc gia Ha Noi.

Céc cip moi sir dung trong nghién ctru nay duoc tong
hop boi Cong ty IDT (Singapore) va dugc liét ké ¢ bang 1.
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Abstract:

The filamentous fungus Aspergillus niger is widely
employed in the production of citric acid and some
industrial enzymes such as phytase, glucoamylase,
and glucose oxidase. Currently, several genetic
modification tools have been developed and applied
to this fungal species. However, the RNA silencing
technique is less used for A. niger. In the present
study, an RNA silencing binary vector integrated with
the Gateway recombination cloning technology was
evaluated in A. niger. The integration of Gateway
recombination cloning technology in binary vectors
for rapid generation of hairpin RNA structure allowed
the assessment of inhibition of target gene expression
through mRNA degradation. The RNA silencing
constructs were successfully transferred into A. niger
via Agrobacterium tumefaciens. Results showed that the
RNA silencing vectors were effective in downregulating
the expression of the DsRed fluorescent reporter gene
and the stuA regulatory gene. Interestingly, the silenced
mutants of sfuA exhibited a significant reduction in
fungal sporulation. This finding revealed that the RNA
silencing technique with the examined Gateway binary
vector represents a potential genetic tool for functional
studies of target genes in A. niger.

Keywords: Agrobacterium tumefaciens, Aspergillus niger,
DsRedfluorescentreporter gene, Gateway recombination
cloning, RNA silencing, stuA regulatory gene.
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Bang 1. Cac méi stir dung trong nghién ctru.

P q 0y Kich thude
Tén moi Trinh tu (5°-3°) ¢in phflm bp)
DRedayp  GGCGACAAGTTTGTACAAAAAAGCAGGCTTCCGA

VY GGACGTCATCAAGGAG 0
DRedenk  OGGGACCACTTTGTACAAGAAAGTGGGTCCCTCC
¢ CAGCCCATAGTCTT
Anstugnp | OGCGACAAGTTTGTACAAAAAAGCAGGCTTCAGT
T AATGGGCACGTTGGAAG w
Ansupagg  OGGGACCACTTTGTACAAGAAAGCTGGGTCGTCT
S8 TACGGCGCTTGCTATC
NATaogap  AAAGAGCTCACTAGTGACGTCAGCGCTAGATCTT
& GGCATGCGGAGAGACGG 500
NATmdAr  AAATCTAGAAGGCCTCTCGAGGGGCCCGGATCCT
& CAGGGGCAGGGCATGCT

Phuwong phap nghién ciru

Thu bao tir nam: Céc chiing nam A. niger dugc nudi cay
trén moi truong thach Czapek-Dox (CD) ¢ nhiét do 28°C.
Sau 5 ngay, bao tr nam trén bé mit dia duoc hoa vao nude
cat v tring va loc qua mang Miracloth vo tring. Dich bao
tir dugc xac dinh nong do nhd budng dém Thoma va pha
lodng dén ndng do bao tir thich hop dé st dung cho cac thi
nghiém tiép theo. Dich bao tir dwoc sir dung ngay, hodc gt
& 4°C dé sir dung trong vong 1-2 tuan hodc duoc bao quan
lau dai trong 20% glycerol sau khi dwoc 1am dong bang nito
long va gitt ¢ -30°C.

Tich chiét DNA hé gen ndam: Cac ching nim dwoc nudi
trong moi truong PDB (Potato dextrose broth) & diéu kién
28°C va ldc 200 vong/phut. Sau 3 ngay, dich nudi dugce loc
qua mang Miracloth vo tring. Phin hé sgi ndm trén mang
loc dugc loai bo ti da nudc bang gidy tham sach va chuyén
vao 6ng ly tim 2 ml. Quy trinh tach chiét DNA tir hé soi
nidm duoc thyc hién theo V.T. Tran va cs (2017) [7].

Tach chiét RNA téng so: Sau 2 ngay nudi trén moi
truong tdi thiéu CD, s¢i ndm dugc thu va nghién thanh bot
min trong nito 16ng ding cho tach chiét RNA. RNA tong sd
duoc tinh sach nho kit tach chiét RNA cua Hang iNtRON
Biotechnology (Han Qudc). RNA sau tinh sach duge xir 1y
b6 sung véi DNase I trong 20 phit ¢ 37°C nhim loai bo
hoan toan DNA hé gen nam. Sau do, enzyme DNase I duoc
bat hoat & 75°C trong 15 phut. San pham RNA tong s6 dugc
sir dung ngay cho tong hop cDNA.

T(fng hop ¢cDNA: RNA téng s6 sau khi tinh sach duoc
sir dung ngay dé tong hop cDNA. Mot luong 800-1000
ng RNA tong s6 dugc sir dung cho mét phan ung tong
hop ¢cDNA véi mdi oligo dT va enzyme phién mi nguoc
reverse transcriptase. Toan b quy trinh dugc thuc hién véi
ProtoScript® First Strand cDNA Synthesis Kit cua Hang
New England Biolabs theo hudng dan ciia nha san xuét.
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Tao vector nhi thé mang cau triic tre ché su biéu hién cia
gen dich & nam A. niger: Poan DNA khoang 450 nucleotide
cta gen DsRed duge khuéch dai bang PCR véi khudn 1a DNA
tong sd ciia chung A. niger N402Red véi cip moi DsRed-gwF/
DsRed-gwR (bang 1). Phan tmg PCR st dung enzyme Phusion
high-fidelity DNA polymerase ctia Hang Thermo Scientific
(My) véi quy trinh nhu sau: 94°C - 6 phut; 35 chu ky Idp lai
céac budc 94°C - 30 gidy, 60°C - 30 gidy, 72°C - 30 gidy va 72°C
- 10 phit, giit & 4°C. Ciu tric silencing gen DsRed & A. niger
duoc tao bang cach sir dung bo kit gdm 2 phan dung cho 2 phan
ung la Gateway® BP Clonase™ II Enzyme Mix va Gateway®
LR Clonase™ I Enzyme Mix (Invitrogen). Dau tién, doan gen
DsRed khuéch dai voi cap moi DsRed-gwF/DsRed-gwR mang
trinh tu tai to hop dac hi€u attB1 va attB2. San phém PCR duoc
tich hop vao vector trung gian pPDONR/Zeo nho phan ung BP
véi sy ¢ mat cua enzyme BP clonase. Sau d6, thuc hién phan
{ng LR vdi sy ¢6 mit cua enzyme LR clonase dé chuyén doan
gen DsRed tir vector pPDONR/Zeo-DsRed sang vector nhj thé
pGS1-nat. Két qua la doan gen DsRed s& thay thé cic Gateway
cassette trong pGS1 & ca chiéu xudi va chiéu ngugc dé tao ra
cau trac RNA silencing dang soi kep toc. Vector nhj thé pGS1-
DsRed mang cau triic silencing gen DsRed dugc xac nhan bang
cat kiém tra voi enzyme gidi han Psl.

Vector nhi thé pGS2-stuA mang céu triic (rc ché biéu hién
gen stud dwgc thuc hién tuong tw voi cip moi AnstuA-gwF/
AnstuA-gwR (bang 1). San pham PCR ciia doan gen stud dugc
tich hop vao vector nhi thé pGS2-nat theo phuong phap nhu mo
ta & trén. Vector tai to hop dugc xac nhan béng cét kiém tra v6i
enzyme gidi han AvrIl (Xmall).

Chuyén gen va xdc nhin thé chuyén gen: Vector silencing
dugc bién nap vao chung vi khuan A. umefaciens AGL1 nho
h¢ thong chuyén gen bing xung dién Bio-Rad Gene Pulse
Xcell™ Electroporation System. Quy trinh chuyén gen vao A.
niger N402Red nho vi khuan A. tumefaciens véi nhiét do cho
budce dong nudi cdy 1a 22°C. Sau 2,5 ngay dong nudi cdy, mang
chuyén gen dugc chuyén sang méi trudng CD chira khang sinh
nourseothricin (200 pg/ml) va cefotaxime (300 pg/ml). Sau 5
ngay o 28°C, cac khuén lac ndm s& xuét hién trén moi truong
chon loc. Déi v6i gen DsRed, cac thé chuyén gen duoc kiém
tra dudi kinh hién vi huynh quang Ax1op1an (Carl Zeiss, Du:c)
dé danh gia su biéu hién cuia gen nay. P6i v6i gen stud, cic the
chuyén gen duoc nudi trong moi truong CD va RNA tong sd
duoc tach chiét dé phuc vu cho danh gia sy biéu hién cua gen
nhd reverse transcription - PCR (RT-PCR) v6i cip mdi dic hiéu
AnstuA-gwF/AnstuA-gwR (bang 1). Dé xac dinh chinh xac sb
lugng bao ttr hinh thanh & céc ching silencing gen stuA so véi
chiing gbc ban dau, cac chung dwoc nudi trén méi truong CD
trong 5 ngay. Bao tr nim duoc thu tir dia nudi cy bing nudc
cat vo trang va duoc loc qua mang Miracloth vé tring. Dich bao
tir dugc dém dudi kinh hién vi quang hoc sir dung buong dém
Thoma. Thi nghiém duoc 1ap lai 3 lan doc lap.
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Keét qua va ban luan

Ddnh gid sw biéu hién ciia gen DsRed ¢ chiing A. niger
N402Red

Chung nim A. niger N402Red duoc tién hanh lam tiéu
ban va quan sat dudi kinh hién vi huynh quang Axioplan.
Két qua cho théy, toan bd hé soi va cdu trac sinh bao tir cua
chung nim A. niger N402Red chira tin hiéu huynh quang do
rat rd nét (hinh 1). Gen chi thi huynh quang d6 DsRed da
duoc biéu hién thanh cong va dugc coi 1a mot gen chi thi
hiéu qua & nhiéu loai nim soi khac nhau [6, 8]. Nghién cuu
nay ciing xac nhan, gen DsRed c6 thé sir dung 1am gen chi thi
cho nghién ciru biéu hién gen & A. niger. Chung ndm A. niger
N402Red c6 thé sir dung dé danh gia kha ning hoat dong
ctia cdu trac RNA silencing wrc ché biéu hién gen DsRed.

Hinh 1. Biéu hién protein huynh quang dé DsRed & chiing A.
niger N402Red. (A) Hinh thai nAm duai kinh hién vi st dung anh sang
thwong; (B) S dung anh sang huynh quang.

Két quad tao vector nhi thé RNA silencing nham trc ché
biéu hién ciia gen DsRed va stuA

RNA silencing 1a qué trinh trc ché sy biéu hién cua gen dich
théng qua cac phan tir RNA wre ché voi kich thude nho (siRNA)
khoang 21-22 nucleotide & trong té bao. Co ché phéan tur cua
qua trinh nay dugc chia thanh hai giai doan. Giai doan 1, phan
tir RNA kép (dsRNA) duge phan huy bai enzyme DICER (mdt
loai enzyme endoribonuclease) thanh nhitng doan ngén siRNA
c6 chidu dai khodng 21-22 nucleotide. Giai doan 2, siRNA s& két
hop véi phire hé cam g silencing (RISC) dé do tim cac phan
tir mRNA ciia gen dich dé phan huy chung [9]. Dé thuc hién
thanh cong k¥ thuat RNA silencing, cu tric phan hiy mRNA
theo co ché RNA silencing ddi v6i gen dich can phai duoc tao
ra. Mot trong nhitng cong nghé hd trg hiéu qua cho viéc tao chu
trac RNA silencing 1a cong nghé tai to hop Gateway. Cong nghé
nay hleu qua va co do chinh xac cao, dac biét trong truong hop
can gan doan DNA theo trinh ty chiéu xudi va chiéu nguoc dé
tao cau trac RNA silencing dang kep toc [10].

Pé tao cég triic RNA silencing dbi v6i gen dich DsRed hoic
stuAd, mot phén grinh tu ma hoa cua gen dich dugc khuéph dai
tu DNA tong so nhd PCR. Poan gen nay dugc chuyén vao
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vector trung gian pDONR/Zeo nho enzyme BP clonase. Sau do,
doan gen DsRed (hoic stuA) tir pPDONR/Zeo duoc chuyén sang
vector nhi thé pGS1-nat (d6i v6i gen DsRed) hoic pGS2-nat
(d6i vé6i gen stuA) nho enzyme LR clonase. Hai vector nhi thé
mang cdu triic RNA silencing tao dugc déu chira gen khang
nourseothricin dé phii hgp cho chuyén gen vao nim A. niger
(hinh 2A).

) DNA genome \_>
—{ DsRed hoc stuA I—

(B) M pGS1-DsRed

PG Dsed (s B + —fl atP2
San pham PCR PDONR vector
BP clonase ¢
434bp
PIR] DsRed (stud IR} + —T] coB Lm0 &0o0 [EID

PDONR vector
mang doan DsRed hodc stuA

LR clonase l

Xmadl Pstl PstliXmaJl
v v Y v
A . T ol —
Joereeenenes 1,66 kb - R <L 1T By [ 1 T |
pGS1-DsRed (12,797 kb)

pGS1 gateway silencing vector © M pos2tA

PstllXmaJ| Pstl

| 3,4kb }
pGS2-stuA (13,909 kb)
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Hinh 2. Quy trinh tao va két qua cit kiém tra 2 vector silencing gen
DsRed va stuA bang enzyme giéi han. (A) Quy trinh tao vector nhj
thé mang céu tric RNA silencing cho gen DsRed va stuA theo coéng
nghé tai té hop Gateway; (B) Két qua cét kiém tra vector pGS1-DsRed
bé&ng enzyme gidi han Pstl; (C) Két qua cat kiém tra vector pGS2-stuA
bang enzyme gi¢i han XmaJl; M: 1 kb DNA marker.

Céu truc silencing gen DsRed 1a pGS1-DsRed dugc cit
kiém tra voi enzyme gidi han Psfl. Dién di san pham ct trén
gel agrose 0,7% cho thiy 4 bang DNA véi kich thudc 434,
1,66, 1,16 va 9,543 kb (hinh 2B). Két qua nay hoan toan
phu hop véi két qua tinh toan 1y thuyét dya trén trinh t. Do
d6 co thé khang dinh cau triic silencing gen DsRed da dugc
tao thanh cong. Twong tu, cau triic silencing gen stud la
pGS2-stuA dugc cit kiém tra véi enzyme gidi han Xmall.
Két qua phan tich san pham cit trén gel agrose cho thay 3
bang DNA véi kich thude 446, 3,4 va 10,063 kb (hinh 2C),
dung vai tinh toan 1y thuyét dya trén trinh ty. Nhu vay, cau
trac silencing gen stud di duoc tao thanh cong. Cac ciu
tric trén dugc chuyén vao chung nim 4. niger N402Red dé
danh gia kha nang wrc ché sy biéu hién ctia gen dich theo co
ché RNA silencing.

Chuyén ciu triic silencing gen DsRed vio A. niger
N402Red thong qua vi khudn A. tumefaciens

Dé thyc hién chuyén cau trac silencing gen DsRed vao
A. niger N402Red thong qua vi khuan A. tumefaciens,
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vector nhi thé pGS1-DsRed duoc bién nap vao chung vi
khuén A. tumefaciens AGL1 bang phuong phap xung dién.
Vi khuan 4. tumefaciens AGL1 mang vector dugc str dung
dé chuyén gen vao nim 4. niger N402Red. Sau 3 ngiy u
mang gidy loc cellulose (Hang Sartorius, Ptrc) trén moi
truong CD co b6 sung khang sinh nourseothricin (200 pg/
ml) dé chon loc cac khuén lac nim chuyen gen va bd sung
khang sinh cefotaxime (300 pg/ml) dé diét vi khuan A.

tumefaciens. 7 khuan lac (ky hi¢u: R1, R2, R3, R4, RS, R6,

R7) dugc chon ngau nhién tir dia chuyen gen va duoc thuan
khiét theo phuong phap nuéi ciy bao tir don. Két qua phan
tich cho thay, 7 ching silencing gen DsRed c6 hinh thai hé
soi twong dong vaoi chung gdec N402Red. Phan tich PCR véi
cip moi NAT-gpdA-F/NAT-gpdA-F dic higu cho gen khang
nourseothricin xac nhan ca 7 chiung déu mang ciu traic RNA
silencing trong hé gen cua chiing (hinh 3A).

@ N402Red::DsRedi
N402Red R1 R2 R7

M - + R1 R4 R5 R6 R7

6 kb
3 kb

1kb

N402Red::DsRedi
A. niger N4O2Red R1 R2 R3

Hinh 3. Sw biéu hién cia protein DsRed & ching ndm A. niger
N402Red va & cac ching silencing. (A) Sinh trwdng trén moi tredng
CD cua 7 chiing silencing gen DsRed (R1-R7) va chiing gbc N402Red.
PCR str dung c&p mdi dic hiéu cho gen khang nourseothricin (NAT
cassette) xac nhan ca 7 ching déu da mang cAu truc RNA silencing
trong hé gen cta ching. Béi chirng dwong (+) str dung vector pGS1-
DsRed, déi chirng am (-) st dung DNA hé gen tir chiing gbc N402Red.
(B) Hinh thai hé soi va cAu tric cuéng sinh bao t& ctia 3 ching chuyén
gen dai dién. Cac chiing nAm dwoc nudi tryc tiép trén tiéu ban véi moi
trwong CD trong 3 ngay va dwoc quan sat dwéi kinh hién vi huynh
quang. Mii tén mau trdng chi sgi ndm, mii tén dé chi cubng sinh bao tcr.

®)

Anh sang thuong

Anh sang huynh quang

Két qua danh gia sy biéu hién cta gen DsRed dudi kinh
hién vi huynh quang Axioplan (Carl Zeiss, Diic) cho thiy,
tin hiéu huynh quang d6 giam manh & ca 7 chung chuyén
gen va duoc minh hoa thong qua 3 chung doc lap nhu trong
hinh 3B. Két qua nay cling tuong ddng voi nghién clru trude
day vé su trc ché biéu hién gen chi thi DsRed & nim soi
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Acremonium chrysogenum nhd RNA silencing [11]. Nhu
vay, cdu tric silencing gen DsRed (pGS1-DsRed) da hoat
dong & nam A. niger va tao ra cac chung dot bién giam biéu
hién gen DsRed. Piéu nay cho thay tiém ning cua k¥ thuat
RNA silencing trong nghién ctru chirc ning gen ¢ nim 4.
niger.

Chuyé:n ciu triic silencing gen stuAd vao A. niger N402
thong qua vi khudn A. tumefaciens

Tuong tu, chu trac silencing gen siud (pGS2-stuA) duge
chuyén vao chung nam A. niger N402 thong qua vi khuén
A. tumefaciens. Két qua thu dugc 2 chung chuyén genla S1
va S2 ¢6 hé soi giam séc to mau den so vdi chung goc ban
dau, co thé do su suy giam vé kha ning hinh thanh bao tir
(hinh 4A).

N402::stuAi
A) A. niger N402 S1 S2

52,11

S

2389

wT $1 S2

Hinh 4. Két qua silencing gen stuA & nam A. niger N402. (A) Hinh
thai hé sgi va kha nang hinh thanh bao t&r ctia 2 ching S1, S2 so véi
chiing gbc N402. Mii tén chi ra hinh dang bao t& ndm duai kinh hién vi.
(B) RT-PCR xac nhan s suy gidm v& biéu hién ctia gen stuA & chiing
silencing S1, S2. (C) Ty Ié bao t& hinh thanh cla 2 chiing silencing S1,
S2 so véi ching N402; M: 1 kb DNA marker; (-): dbi chirng am.

Trén moi truong dia thach CD, h¢ s¢i ctia chung silencing
S1 va S2 giam 10 rét vé sac to den melanin (sac to dién hinh
tich lly ¢ bao ti cia A. niger), dac biét la chung S1 khi
so sanh voi chung ty nhién N402. Dong thoi, khi quan sat
dudi kinh hién vi cho thay, mat d6 bao tir giam di dang ké
6 2 chung silencing gen stuA 1a S1 va S2 so véi chung goc
N402 (hinh 4A). B¢ kiém tra mtc dg biéu hién cua gen stuA
0 2 chung silencing S1 va S2, RNA tong so cua 2 chung
nay va chung 4. niger N402 dugc tach chiét va phién ma
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nguoc thanh dang cDNA dé ding cho RT-PCR véi cip mdi
AnstuA-gwF/AnstuA-gwR. Két qua RT-PCR cho thay, gen
stud gin nhu khong duogc biéu hién & chung S1, trong khi &
chung S2 thi sy biéu hién cua gen nay giam di dang ké khi
so v6i ching gbc N402 (hinh 4B). Két qua dém s luong
bao tir dudi kinh hién vi cho théy, ty 1¢ bao tir cua chung
silencing S1 giam t&i 76% va ching S2 giam t&i 48% khi
s0 v6i chiing tu nhién 4. niger N402 (hinh 4C). Viéc trc ché
biéu hién gen bang RNA silencing c¢6 thé tao ra cac ching
d6t bién trc ché biéu hién gen dich ¢ cac mic d§ khac nhau.
Do d6, tinh trang lién quan dén gen bi tc ché ciing s& bién
d6i & murc twong tng [11]. Vai tro quan trong ciia gen stud
trong diéu hoa biét hoa hinh thai va hinh thanh bao tir da
duoc diéu tra & nhiéu loai nAm soi khac nhau. O ndm A.
nidulans, dot bién x6a gen stud dan dén cudng sinh bao
tir bi ngén lai, giam s6 bong bao tir va thiéu thé binh. Tuy
nhién, dot bién xo6a gen stud 6 A. nidulans van hinh thanh
mot s6 bao tir moc tryc tiép tir cdu truc bong [12]. Dot blen
xoa gen stud 6 Fusarium oxysporum lam thay dbi sic t6
va giam hinh thanh bao tir & nim [13]. O nim A. fumigatus
va A. chrysogenum, gen stud git vai tro trung tam trong
diéu hoa hinh thanh bao tir [13, 14]. Két qua ciia nghién ctru
nay cho thay, gen stud & A. niger cb chiic nang twong dong
v6i gen stud & cac loai nAm khac trong diéu hoa qua trinh
hinh thanh bao tir. Uc ché biéu hién gen dich & viée tc ché
biéu hién gen stud & A. niger nhd RNA silencing da lam
suy gidm manh kha ning hinh thanh bao tir 6 chung S1 va
S2 (hinh 4). Két qua thu dugc ciing chi ra vai tro ciia gen
stuAd & A. niger co thé duoc danh gia so bd mot cach nhanh
chong nho ky thuat RNA silencing, déac biét 1a khi sir dung
vector nhj thé co tich hop cong nghé tai to hop Gateway. Dé
xac dinh chinh xac vai tro cua gen dich & nim soi, cac ky
thuat nhu x6a gen va phuc hdi gen theo co ché trao ddi chéo
trong dong thuong dugc sir dung [11]. Cac phuong phap
cho phép loai bo hodc phuc hdi 100% hoat tinh cta gen dich
de gitip danh gid mot cach chi tiét chic nang cua gen nay &
nam. Do d6, vai tro chi tiét ctia gen stuA 0 A. niger van can
dugc 1am sang to trong cac nghién ciru tiép theo.

Két luan

Nghién ctru di budc dau thanh cong trong viéc danh gia
hidu qua cta k¥ thuat RNA silencing ¢ nim soi 4. niger.
Vector nhi thé tich hop cong nghé tai td hop Gateway hd trg
tao nhanh cau trac RNA silencing dang kep toc dé trc ché su
biéu hién gen chi thi huynh quang DsRed va gen diéu hoa
stuAd 6 A. niger.

Céc tac gia xin chan thanh cam on Quy Phat trién Khoa
hoc va Cong nghé Qudc gia (NAFOSTED) di tai trg kinh
phi cho nghién ctru nay thong qua dé tai ma s6 106.04-
2018.36.
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