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Tém tit: Penicillium chrysogenum 13 loai nim soi duoc st dung trong san xuét khéng sinh
penicillin va mot $6 san phém trao d6i chat bac hai c6 gid tri. Hai chung ndm VTCC-F1170 va
VTCC-F1172 dugc dinh danh 1a P. chrysogenum bdi Bao tang gléng chuén Vi sinh vat (Vién Vi
sinh vat va Cong ngh¢ sinh hoc, PHQGHN) c6 kha néng sinh chat khang sinh trc ché vi khuén
kiém dinh Staphylococcus aureus. Cac phan tich bd sung vé ddc diém hinh thai va gidi trinh tu
vung ITS cia rDNA cling xac nhan rang viéc dinh danh hai chung néu trén thudc loai P.
chrysogenum 1a hoan toan chinh xac. Nhitng bang chimg nay dam bao rang chung VTCC-F1170
va VTCC-F1172 du tin cdy dé sir dung cho cac nghién ctru cai bién di truyén P. chrysogenum. Két
qua khao sat vé sy man cam khang sinh cho thdy sinh truéng cua ca ching VTCC-F1170 va
VTICC-F1172 déu bi tc ché hoan toan boi nourseothricin & ndng d¢ 50 pg/ml va phleomycin &
nong do 150 pg/ml. Str dung phuong phap chuyén gen nho vi khuan Agrobacterium tumefaciens,
budc dau ching t6i dd chuyén thanh cong marker khang nourseothricin vao hé gen cua chiing
VTCC-F1170.

Tir khod: Penicillium chrysogenum, sinh khang sinh, chuyén gen nhd vi khuan Agrobacterium
tumefaciens, marker khang nourseothricin.

1. Pit van dé

Penicillium chrysogenum 13 loai nim soi
sinh khang sinh penicillin duoc phat hién lan
dau tién vao nam 1928 boi Alexander Fleming
[1]. Loai ndm nay duoc tng dung rong rai hon
80 nim qua trong san xudt cong nghiép
penicillin, mét khang sinh thudéc nhom
B-lactam. Viéc phat hién ra penicillin da gop
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phin nang cao hiéu qua didu tri bénh cho con
ngudi va ddy manh sy phat trién cia cong
nghi¢p  dwoc  phdm.  Nhiéu  chung
P. chrysogenum dugc xit Iy dot bién cho kha
ning sinh khang sinh penicillin véi hidu suét
cao. Tir nhimg ching tu nhién voi hiéu suat 60
pg/ml, dén nay cic chung cong nghiép da dat
hiéu suit t6i 85000 pg/ml [2]. Theo cac nghién
clru truGe day, nhiéu ching P. chrysogenum tiét
ra mot s loai protein bat hoat su sinh truong
ctia nAm gdy bénh co hdi trén dong vat va thuc
vat nhu protein PAF, PgAFP va PgChP [3-5].
Chinh vi vdy ma ndm P. chrysogenum tro thanh
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dbi tugng nghién ctru voi nhidu tiém “nang Gmg
dung. Viéc can thiép vao h¢ gen nim co thé
gitip tang hiéu suat sinh tong hop khang sinh
hodc cac chit c6 hoat tinh sinh hoc mong mudn.
Phuong phap chuyén gen théng qua vi khuin
Agrobacterium tumefaciens da dugc ching
minh 13 hiéu qua va c6 nhiéu uvu thé ddi véi
nam soi [6]. Trong nghién ctru ndy hai ching P.
chrysogenum c6 ngudn gbc Viét Nam duoc
diéu tra dﬁy du vé dic diém sinh hoc va budc
d4u nghién ctru chuyén gen vao hai ching ndm
nay di thanh cong nho st dung vi khudn A.
tumefaciens va marker khang nourseothricin.

2. Vit liéu va phwong phap
2.1. Vat liéu

Hai chiing nim soi P. chrysogenum VTCC-
F1170 va VTCC-F1172 do Vién Vi sinh vat
hoc va Coéng ngh¢ sinh hoc, PHQGHN cung
cap, ching vi khuan Staphylococcus aureus
ATCC25923 dung lam vi sinh vat kiém dinh va
chung vi khuin Agrobacterium tumefaciens
AGLI dung dé chuyén gen vao P. chrysogenum
dugc Iuu giir trong bd suu tép ching gidng cua
nhém nghién ctru. Vector nhj thé pPK2-nat
mang gen khang nourseothricin dudi sy didu
khién ctia gpd4 promoter dugc cung cap boi
Phong Genomic, Phong thi nghiém Trong diém
Cong nghé Enzym va Protein, Trudng Dai hoc
Khoa hoc Ty nhién, PHQGHN.

2.2. Phwong phap

2.2.1. Phan tich ddc diém hinh thai va gidi
trinh ty vung ITS cua rDNA

Hai chung P. chrysogenum dugc nuodi trén
dia Petri chira mdi truong PDA (potato
dextrose agar) quan sat hé soi va sic t6 nim
hodc nudi truc tiép trén ti€u ban chira mot
giot moi truong PDA dé quan sat hinh thai hé
sgi nam dudi kinh hién vi. Pia va tiéu ban
dugc 0 6 28°C trong 2-3 ngay.

Bao tir nAm dugc thu tir dia nudi ciy su
dung nudc vO trung va mang loc Miracloth.

DNA hé gen dugc chiét tur hé soi nim theo quy
trinh dd dugc cong bd ciia nhom nghién ciru
[7]. PCR khuéch dai ving ITS tir DNA hé gen
sit dung cip mdi ITS1 (TCCGTAGGTGAAC
CTGCGG)/ITS4 (TCCTCCGCTTATTGATAT
GC) dic hiéu cho ndm [8]. San pham PCR duoc
dién di trén gel 0,7% va tinh sach bang kit tinh
sach cua hang Promega. Mau DNA tinh sach
dugc gidi trinh ty boi cong ty 1st BASE
(Singapore) va trinh tu ITS duogc phan tich so
sanh voi dir liéu cua GenBank. Cay phat sinh
chung loai duoc xdy dung bang phin mém
MEGAG®.

2.2.2. Panh gia kha nang sinh truong va
sinh penicillin cua cac chung P. chrysogenum

banh gia kha nang sinh truéng cua hai
chung P. chrysogenum trén moi truong PDA,
CD (Czapek-Dox) va X [9]: 10 pl dich bao tir
(10° bao tir/ml) dwgc nho trén cac dia méi
trrong va nudi ¢ 28°C trong 7 ngay.

Kiém tra kha ning sinh penicillin ctia hai
ching P. chrysogenum & moi truong 1ong PDA,
CD va X: 1 ml dich bao ttr (10°bao ta/ml) duoc
nudi trong 50 ml méi truong, toc do lic 200
vong/phut, & 28°C trong 7 ngay. Hut 50 pl dich
nudi nhé vao 16 thach trén dia moi truong PDA
dd céy trai vi khudn kiém dinh S. aureus. Dia
dugc u qua dém ¢ 37°C.

2.2.3. Danh gia mic do man cam khdng
sinh va chuyén gen vao nam P. chrysogenum

Moi truong CD duge bd sung khang sinh
nourseothricin (0, 25 va 50 pg/ml) hodc
phleomycin (0, 100 va 150 pg/ml). Bao tir nAm
dugc bo sung 1én méi truong va dia dwgc 0 &
28°C trong 5 ngay. Nong do khang sinh trc ché
hoan toan sy sinh truéng cua nam s& dugc sir
dung cho quy trinh chuyén gen.

Vector nhi thé pPK2-nat dugc bién nap vao
ching vi khuan 4. tumefaciens AGL1 nho hé
thong chuyén gen biang xung dién Bio-Rad
Gene Pulse Xcell™ Electroporation System.
Quy trinh chuyén gen vao P. chrysogenum nho
vi khudn A. tumefaciens dugc tién hanh theo
De-Boer va cs (2013) [10] voi su thay d6i vé
nhiét do va thoi gian cho bude dong nudi ciy la
22°C trong 2,5 ngay. Cac thé chuyén gen sau do
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duoc thuan khiét va DNA hé gen dugc tach
chiét dé phuc vu cho xac nhan béng PCR véi
cdp mdi dic hiéu gom NAT-gpdA-F: AAAGA
GCTCACTAGTGACGTCAGCGCTAGATCT
TGGCATGCGGAGAGACGG va NAT-gpdA-
R: AAATCTAGAAGGCCTCTCGAGGGGCC
CGGATCCTCAGGGGCAGGGCATGCT.

3. Két qua va théo ludn

3.1. Hinh thdi cua hai chung P. chrysogenum
dung trong nghién ciru

Khi nudi trén moi truong CD ¢ 28°C trong
7 ngay, ca 2 ching VTCC-F1170 va
VTCC-F1172 du hinh thanh hé soi chira bao
ttr mau xanh luc v6i cac ranh khia xuét hién &
mat trudc va mat sau khuén lac. Ca hai déu sinh
sic t0 mau vang nhat trén moi trudng thach.
Khi quan sat duéi kinh hién vi véi do phong dai
400 1an, cudng sinh bao tir véi thé binh chia
nhiéu bao tir dinh dang cau tao thanh hinh choi.
H¢ soi ndm véi cac vach ngin phan thanh cac
ddt doc theo chiéu dai cua soi (Hinh 1). Cac dac
diém quan sat duoc hoan toan phu hop vdi cac
ddc diém dién hinh cua loai P. chrysogenum da
dugc cong b [11].

VTCC-F1170
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Hinh 1. Hinh thai cta hai chiing VTCC-F1170 va
VTCC-F1172 trong nghién ctru.

3.2. Xac nhan lgi hai chung P. chrysogenum
dvea trén trinh ty vung ITS cua rDNA

Dé dam bao do tin cdy cia chiung VTCC-
F1170 va VICC-F1172 dung cho cac nghién
clru cai bieén di truyén nam sgi P. chrysogenum

trong tuong lai, ching t6i tién hanh xac nhan lai
hai chung dya trén trinh tu vung ITS ctia rDNA.
So véi cac gen 18S rRNA va 28S rRNA cua
tDNA, vung ITS (gom ITS1; 5,8S rRNA; ITS2)
0 nim c6 muc do bién déi cao hon giira cac loai
gan giii. Do d6 ving trinh ty nay duoc sir dung
phé bién trong nghién ctru phan loai nam [12].

DNA h¢ gen cua hai chung nam dung trong
nghién ctru duge tach chiét va kiém tra trén gel
agarose 0,7%. Két qua cho thdy chat luong
DNA du tét cho cac nghién ctru tiép theo (Hinh
2A). PCR khuéch dai ving ITS véi cip mdi
ITS1/ITS4 chi cho mot biang duy nhat kich
thudc khoang 560 bp (Hinh 2B). Két qua so
sanh trinh ty ITS véi dir liéu trong GenBank va
phan tich phat sinh chung loai st dung phan
mém MEGA6 cho thiy hai ching
VTCC-F1170 va VTCC-F1172 chinh xac thudc
loai P. chrysogenum v6i d6 twong ddng vé trinh
ty ITS 1a 100% (Hinh 2C).
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781 Penicillium chrysogenum (VTCC-F1172)
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Hinh 2. X4c nhan hai chung P. chrysogenum. (A) DNA
hé gen (gDNA) (B) San pham PCR ving ITS trén gel
agarose 0,7%, (C) Cay phat sinh chung loai dua trén

trinh ty ving ITS cua rDNA.

3.3. Kha nang sinh truong va sinh khang sinh
penicillin cua hai chung P. chrysogenum

Ca hai chung nghlen cuau déu co kha ning
sinh truéng va tiét sic t6 mau vang nhat trén
cac moi truong PDA, CD va X. Tuy nhién, trén
moi truong PDA va CD, bé mit hé soi nidm
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hinh thanh cac giot tiét dic trung cua loai P.
chrysogenum (Hinh 3).

PDA cD X

VTCC-F1170

VTCC-F1172

F1172 | F1170

Hinh 3. Sinh trudng va sinh penicillin cua hai ching
P. chrysogenum.

Hai ching P. chrysogenum VTCC-F1170
va VTCC-F1172 déu c6 kha ning sinh khing
sinh penicillin t6t & chéng lai vi khuan kiém
dinh S. aureus (Hinh 3). Két qua nay ciing cho
thdy sy tuong dong ciia hai ching nghién ciru
s0 v6i cac ching P. chrysogenum trén thé gidi
dd duoc cong bd [13]. Két qua thu duogc ciing
cho thay méi truong X 1a méi truong tot nhat dé
cam ung sinh khang sinh & cd hai ching
P. chrysogenum.

3.4. Muc do man cam khang sinh va budc dau
chuyén gen vao nam soi P. chrysogenum

Ca hai chang P. chrysogenum déu bj trc ché
hoan toan béi khang sinh nourseothricin & nong
d6 50 pg/ml va ndng d6 nay thip hon rat nhiéu
so v6i ndng d6 500 pg/ml & cong bd trude day
cho loai P. chrysogenum [10]. Dbi v6i khang
sinh phleomycin, sinh trudng cua hai ching bi
trc ché hoan toan & néng d6 150 pg/ml (Hinh
4A). Hién nay, chua co bit ky cong bd chinh
thtc nao v& mic d0 min cam cua
P.  chrysogenum d6i v6i  khang  sinh
phleomycin. Tuy nhién khang sinh nay co gia
rit cao trén thi truong, do do st dung
phleomycin cho nghién ctru chuyen gen O P.
chrysogenum can dugc can nhéc.

Véi cac két qua thu dugc, chung toi budc
dau lwa chon khang sinh nourseothricin ding
cho nghién ciru chuyén gen vao chimg P.
chrysogenum VTCC-F1170. Vi khuan A.
tumefaciens AGL1 mang vector nhi thé
pPK2-nat dwoc sir dung cho chuyén gen vao
ndm P. chrysogenum. Sau 5 ngdy U mang
cellulose trén mdi trudng CD c¢6 bo sung khang
sinh nourseothricin (50 pg/ml) dé chon loc cac
khuan lac nam chuyén gen va bd sung khang
sinh cefotaxime (300pg/ml) dé diét vi khuan A.
tumefaciens, ching t6i di thu dugc rat nhidu
khuén lac moc trén modi trudng chon loc
(Hinh 4B). Sau khuén lac ngiu nhién dugc chon
dé thuan khiét va tach chiét DNA. Két qua PCR
v6i cap mdi NAT-gpdA-FINAT-gpdA-R  cho
thdy ca 6 ching nAm chuyén gen déu nhan duoc
marker khang nourseothricin (Hinh 4C). Nhu
vdy, ching t61 da thanh cong trong viéc chuyen
gen vao nam P. chrysogenum st dung vi khuan
A. tumefaciens va marker khang khang sinh
nourseothricin. Nong d¢ nourseothricin sir dung
trong nghién ctru ndy 1a 50 pg/ml thap hon 10 lan
0 vOi cong b ciia De-Boer va cs (2013) [10].

Nourseothricin (ugimi)
0 - 50
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Hinh 4. Mirc # mén cam khang sinh va két qua chuyén
gen. (A) Man cam véi nourseothricin va phleomycin,
(B) Bia chuyén gen thanh cong, (C) San phim PCR cho
marker khang nourseothricin (NAT cassette), M: 1 kb
DNA marker, 6 thé chuyén gen (1-6), (-) d6i chimg am,
(+) dbi chung duong.
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4. Két luan

Hai chung VTCC-F1170 va VTCC-F1172
¢6 ngudn gbc Viét Nam duoc xac nhan chinh
xac la thugc loai P. chrysogenum dua trén phan
tich hinh thai, giai trinh ty ving ITS cua rDNA
va kha nang sinh khang sinh penicillin. M6i
truong X dugc xac dinh 1a moi truong thich hop
nhit ding cho khao sat sinh khang sinh cua
nim P. chrysogenum. Da danh gia duge mirc do
man cam khidng sinh nourseothricin va
phleomycin ctia ca hai chung nghién ctu va
buéc diu chuyén thanh coéng gen khang
nourseothricin vao chung P. chrysogenum
VTCC-F1170 nho sa dung vi khuan A.
tumefaciens.

Loi cam on

Cac tac gia xin cam on PGS.TS. Bui Thi
Viét Ha (Truong PH Khoa hoc Ty nhién,
DHQGHN) di cung cdp chung vi khuin
S. aureus ATCC25923, Vién Vi sinh vét hoc va
Cong nghé sinh hoc (PHQGHN) di cung cap
hai ching P. chrysogenum va Nguyén Thu
Giang (Truong PH Khoa hoc Tu nhién,
PHQGHN) di hd trg ky thuat cho mot sd thi
nghiém. Céng trinh dwoc hd trg kinh phi tir d&
tai nghién ctru co ban ciia Quy phat trién Khoa
hoc va Cong nghé Qudc gia (NAFOSTED) ma
s6 106-NN.04-2014.75.
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Identification of Biological Characteristics and Prelimilary
Research on Genetic Transformation of the Filamentous
Fungus Penicillium chrysogenum Originated from Vietnam
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Abstract: Penicillium chrysogenum is a well-known filamentous fungus for production of
penicillin and some valuable secondary metabolites. In this study, we indicated that two strains
VTCC-F1170 and VTCC-F1172 identified as P. chrysogenum, which are preserved at Vietnam Type
Culture Collection (VTCC) of Vietnam National University Hanoi, exhibited the ability of antibiotic
production to inhibit the tested bacterium Staphylococcus aureus on the agar plates by diffusion
assays. Additional analyses of the morphological characteristics and the rDNA ITS (internal
transcribed spacer) sequence confirmed that the identification of both strains as P. chrysogenum was
completely accurate. These important evidences guaranteed that the fungal strains are reliable for the
researches on genetic engineering of P. chrysogenum. Experimental assays of antibiotic susceptibility
showed that the growth of both strains VTCC-F1170 and VTCC-F1172 was completely inhibited by
nourseothricin at 50 pg/ml and phleomycin at 150 pg/ml. Using the Agrobacterium tumefaciens-
mediated transformation method, we have succesfully transferred the nourseothricin resistance marker
into the genome of the VTCC-F1170 strain.

Keywords: Penicillium chrysogenum, antibiotic production, Agrobacterium tumefaciens-mediated
transformation, nourseothricin resistance marker.



