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UNG DUNG PHUGNG PHAP THE MO PE CHUYEN NAP GIEN VAO TE BAO
CUA LOAI VI TAO LAM SPIRULINA PLATENSIS

NGO HOAI THU, PANG DIEM HONG

Vién Cong nghé sinh hoc

SEI-ICHI AIBA, YOSHIKAZU KAWATA
Vién nghién citu Khoa hoc va Cong nghé tién tién, Osaka, Nhdt Bdn

Spirulina platensis 1la mot trong céc loai vi
tao lam c6 tinh thuong mai cao. Hang nam, san
lugng nuodi trong va thu hoach cta loai vi tdao
lam nay trén toan th& giGi dat khoang 3000
tan/nam. Viéc phan tich thanh phan dinh dudng
cua S. platensis cho thdy ham lugng protein
chiém khoang 50-70%, lipit chi€ém 16%,
hydratcacbon chiém khoang 15% trong luong
kho cua t&€ bao [2]. S. platensis con 1a ngudn
cung clp cac vitamin, trong d6 chi yéu la
vitamin B [1]. Vi th€, S. platensis da dugc dung
lam thuc phidm chiic ning cho con ngudi va
dong vat. Ngoai ra, S. platensis con dugc dung
dé cung cép mot s6 hgp chat ¢6 hoat tinh sinh
hoc nhu phycoxianin, cic axit béo khong bao
hoa cin thi€t cho co thé nhu axit linolenic
(C18:2) va axit y-linolenic (axit 6, 9, 12-
octadecatrienoic-C18:3). Véi tiém nang dng
dung nhu trén thi viéc mé rong kha nang tng
dung S. platensis trong céac linh vuc nhu xtr ly
moi trudong, cung cap cac hoat chat sinh hoc cé
gia tri nhu axit y-linolenic hay chat déo sinh hoc
(bioplastic) 1a diéu kha thi. Hién nay, ky thuat
ADN t4i t6 hop 1a phuong phdp chinh trong viéc
nang cao kha ning téng hop clia cdc chat c6
hoat tinh sinh hoc nay. D€ chuyén nap cdc gien
d6 vao té bao cia S. platensis, ngudi ta méi chi
st dung phuong phdp bién nap bang xung dién,
tuy nhién phuong phdp nay van con nhiéu han
ch€ nhu gay doc cho t€ bao, kha nang sinh san
cua t&€ bao sau d6 la thap do mang € bao bi t6én

thuong, khong thuén tién va kém hiéu qua [8, 9].

Hién nay, c6 mot s6 phuong phap chuyén
nap da dugc 4p dung rong rdai nhu: DEAE
dextran, photphat canxi, vi tiém, xung dién,
lipofection-liposome hay thé md.... Trong do,

70

chuyén nap biang xung dién [3] va thé m& cho
hiéu qué cao nhat. Phuong phép thé md da dugc
stt dung rong rdi cho su chuyén nap; nhung né
mdi duge ap dung chi yéu cho cic t€ bao dong
vat, cac t€ bao tran. Phuong phap nay cho hiéu
qua va an toan hon so véi phuong phap bién nap
truyén théng- phuong phdp xung dién [5]. Trong
phuong phép thé md, c¢6 sit dung DOTAP (N-[1-
(2,3-dioleoyloxy)propyl]-N, N, N-métylsunphat
trimétylammonium) thé m& dugc gin trén bé
mat plasmit, do tich dién &m nén chiing c6 vai
trd hd trg cho viéc van chuyén plasmit vao t&€
bao thong qua cdc 16 trén bé mat cha mang té€
bao. Chinh vi vay, n6 it anh hudng dén cau tric
clia mang té bao.

Gan day, chiing t6i da phat hién thdy c6 thé
st dung phuong phdp nay doi véi t€ bao
Escherichia coli [4, 5]. Khi so sanh hiéu suat
chuyén nap ¢ t€ bao E. coli cho thdy phuong
phdp thé md c6 hiéu xuat chuyén nap cao hon
gap 10 lan so v6i phuong phdp xung dién [5, 6].
S. platensis 1ai c6 céu tric cua mang t€ bao ciing
gan tuong tu nhu E. coli, déu la sinh vat chua cé
nhan chuidn, do vay ching toi di 4p dung
phuong phdp thé md trén doi tuong S. platensis.
Vecto pHSG397- duoc thiét k&€ dua trén vecto
goc pBR322 va pUCI18-/pUCI19 [7], c6é kich
thuGe tuong tng khoang 2,2 kb, 1a vecto tach
dong: c6 gen chi thi-car (chloramphenicol
axétyltranferaza) khang chat khang sinh
chloramphenicol (Cm), ving da ndi tich dong
chita cdc diém cit cha cdc enzim cét gi6i han, c6
kha nang nhan doi hoan toan doc lap, khong phu
thuoc vao qud trinh nhan do6i cta vi khuin E.
coli cling nhu cla t&€ bao S. platensis, da dugc
chiing toi st dung.



Trong bai bdo nay, ching toi trinh bay cic
két qua budc dau vé tng dung phuong phdp thé
md dé chuyén nap gien vao t€ bao cla S.
platensis, dong thoi so sanh véi phuong phap
chuyén nap truyén thong bing xung dién thong
qua hiéu suat chuyén nap.

I. PHUONG PHAP NGHIEN CUU

1. Vatlidu

- Vécto pHSG397 do hang TaKaRa (Nhat
Ban) cung cdp, c6 chita gien chi thi cat, khang
chat khang sinh chloramphenicol (Cm). Vécto
pHSG397 dugc ciat md vong nhd enzim cét giGi
han 1a EcoRI, c6 ky hiéu la pHSG397/EcoRI.

- Hai chung vi tdo lam Spirulina platensis

C1 do Vién Béo ton giong Pasteur cung cap va S.

platensis VN1 do phong Cong nghé tdo, Vién
Cong nghé sinh hoc cung cép.

- Hod chét ding cho viéc bién nap bang
phuong phdp thé m& do hiang Roche cung cap.
DOTAP (N-[1-(2, 3-dioleoyloxy) propyl]-N, N,
N-métylsunphdt trimétylammonium) thé md
(Roche, Basel, Switzerland 1,0 pg/pl).

- Cap mo6i nhan gien car v6i kich thudc
tuong ung khoang 700 bp, c6 trinh tu nucleotit
nhu sau:

CT-a: accaccttgatatatccca
CT-2b: tgttccacgactacggcgac

2. Phuong phap

a. Tao té bao Spirulina platensis kha bién theo
phuong phdp ciia Toyomizu M. va cs. [8]

T€ bao S. platensis dugc nuodi lac trén moi

truong SOT (150 vong/phuit), & nhiét do 28-30°C,

v6i anh sang 1500 lux, cho dén khi OD,,, dat
0,5-0,8. Vi S. platensis 1a 1oai tdo lam da bao, c6
dang soi va mang t€ bao khong cé xenluloza,
nén dé thu dugc dich déng thé cua ting t€ bao
mot, chiing t6i da s dung may cat sgi tdo thanh
ting phan nho hon hoac la t€ bao (US-300,
Nippon Seki Co., Tokyo, Japan, & diéu kién
50W trong 30 giay). Ly tam 6000 v/p trong 10
phiit dé thu sinh khdi ctia té bao. Sau dé, t& bao
tao dugc hoa tan trd lai trong 10 ml moi truong
SOT, dugc nuoi tinh trong khoang thoi gian 12
gi0, ¢ nhiét do phong (28°-30°C) va v6i anh sang
yéu. Sau do, lai ly tam 8000 v/p trong 3 phuit, &

4°C dé thu sinh khéi cha tdo. Rira t€ bao thu
dugc 2 1an bang nuGc cat vo trung. Cudi cung,
hoa tan t&€ bao tao bang 1 ml dung dich HEPES
(1 mM, pH = 7) sao cho mat do t&€ bao dat
khodng 3,75 x 10° dén 5 x 10® t&€ bao/ml [9].
Dich t€ bao kha bién dugc giit trén da cho dén
khi str dung (trong vong 24 gio).

Phan tng ndi ghép gen: tron 5 pl vécto
pHSG397 hoac vécto pHSG397/EcoRl (200
ng/ul) va 8 pl DOTAP (1 pg/pl) véi nhau, theo
ti 1& vé ham lugng ADN Ia 1: 8. Sau d6, phan
ting dugc G & 25°C trong 5 phiit.

b. Bién nap gien vao té bao S. platensis bang
phutong phdp thé mo

B6 sung 1 pg vecto vao 50 ul t€ bao S.
platensis kha bién, dat trén da khoang 5 phit.
Sau d6 b6 sung 1 ml moi trudng SOT, nuoi dich
trén & 25°C trong 1 gio, khong lac. Céc t€ bao S.
platensis tai t6 hop s& dugc sang loc trén moi
trudng ran va long c6 bé sung chat khing sinh
Cm 6 cac nong do tuong tng la: 0, 0,1; 0,2; 0,5;
1,0; 2,0; 5,0 va 10 pg/ml. Sau 3 tuan nuoi cdy,
cac thé S. platensis tai t6 hgp c6 thé quan sdt va
thu nhan duoc.

c. Bién nap gien vao té" bao S. platensis bang
phuong phdp xung dién

B6 sung 1 pg vécto pHSG397 hodc vécto
pHSG397/EcoRI (200ng/ml) vao 50 pl t€ bao S.
platensis kha bién. Giit dich trén da khoang 5-
10 phiit, sau d6 chuyén dich vao cuvét da duoc
giit trong lanh (cé khoang céach giita 2 dién cuc
la 2 mm). Bién nap bang xung dién & diéu kién
200 Q, 25 pF, 4 kV/cm trong thoi gian tir 4-5
mini gidy. Sau khi bién nap, dich S. platensis tai
t6 hop duoc giit trén da 2 phit va bé sung 1 ml
moi trudng SOT. Tiép tuc nuoi dich trén & diéu
kién 25°C trong 1 gio. Sau do, cdy trai dich thu
dugc trén moi trudng ran va nudi trén moi
truong 16ng c¢6 b6 sung Cm véi cac nong do
tuong ung tir 0-10 pg/ml.

- Tao cac dong khong chuyén dong trén moi
truong thach: bd sung SDS (sodium dodecyl
sulphate) vé6i cdac nong do khac nhau tir 0,001%
dén 1,0% vao moi truong nudi cdy tao S.
platensis. Sau 7 ngay nuoi cdy & 150 lux va 30°C,
nong do SDS ma & d6 S. platensis c6 kha nang
song s6t cao nhat s€ dugc xac dinh dua trén gia
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tri ODy,. Tiép theo, ndong do SDS twong tng dé
dugc dung dé bé sung vao mai truong ran (1,2%
thach) va ti€p tuc nuoi cay trong 10-15 ngay.
Trong bai bdo nay, ching toi da st dung ca
2 phuong phap bién nap néu trén véi 2 ching
tao lam S. platensis C1 va VNI. Hiéu qua

chuyén nap cta 2 phuong phdp nay dugc dénh
gid thong qua hiéu suét chuyén nap va nong do
chat khang sinh Cm cao nhit ma & d6 t&€ bao S.
platensis tai t6 hop s6ng sét nhiéu nhat. Cac
cong thac thi nghiém dugc st dung trong bai
bdo nay duoc chi ra & bang 1.

Bang 1
Cac cong thiic thi nghiém duoc sir dung trong bai bao
Ky hiéu L . pHSG397/ DOTAP
mau Tén mau S. platensis pHSG397 EcoR 1 thé mé
1 bC am +
2 bC am + +
3 bC am + +
4 Mau thtt nghiém + + +
5 Mau thit nghiém + + +

Ghi chii: BC. d6i ching.
IL. KET QUA VA THAO LUAN

1. Sang loc cac té bao S. platensis tai té hop
trén moi truwong l16ng

S. platensis c6 céu tao dang sgi, xoan va c6
kha nang di chuyén trong moi trudng long ciing
nhu trén moi trudong ran. Vi vay, khi chuyén
gien vao S. platensis, ching toi da gap khé khan
khi can x4c dinh cdc dong mang gien tai t6 hop.
Do dé, trudc khi chuyén gien vao S. platensis,
ching t6i can phai sang loc dugc cac chling c6
kha nang tao dong khong chuyén dong trén bé
mat thach nho sit dung SDS. SDS la chat tdy rira,
c6 vai tro pha vG mang t€ bao; song, & nhiing
nong do nhat dinh, chiing lai ¢4 vai trd ngan can
su chuyén dong cua céc t€ bao S. platensis. Dé
kiém tra kha nang s6ng sét ctia hai ching C1 va
VNI 6 céc nong do SDS khac nhau, dai nong do
tir 0,001% dén 1% da duoc st dung. K&t qua thu
dugc cho thdy, S. platensis c6 kha nang song sot
cao nhét 6 ndong do SDS 0,002% (két qua khong
chi ra & day). O néng do nay, chi ¢6 ching S.
platensis C1 la c¢6 kha nang tao duoc ciac dong
c6 dinh trén bé mat thach, sau 10-15 ngay nuoi
cdy.

2. Chuyén nap gien 6 S. platensis
V6i mo hinh thi nghiém nhu da néu trén,
chiing t6i da tién hanh bién nap vécto pHSG397

72

va pHSG397 did dugc md vong bing EcoRI
(pHSG397/EcoRI) vao t€ bao cua hai ching S.
platensis C1 va VN1 theo phuong phdp thé md.
Két qua sau mot thang chuyén nap, ching toi
nhan thdy & cdc mau d6i chitng am, cdc t&€ bao S.
platensis tai t6 hgp khong c6 kha nang song sot
trén moi trudng ¢6 bé sung Cm. Diéu nay ching
to trong t€ bao cla S. platensis khong chia gien
khdng Cm vi vecto pHSG397 da khong dugc
chuyén vao t€ bao cta S. platensis do khong c6
su ho tro ctia DOTAP thé m&. D6i véi cdc miu
thir nghiém (bang 1), cac t€ bao S. platensis C1
va VN1 tdi t6 hop c6 kha niang séng sét dugc
tréen moi trudong SOT c¢6 bd sung Cm vdi nong
do tir 0,1 dén 0,5 pg/ml va tir 0,1 dén 1,0 pg/ml,
tuong tng. Két qua nay da cho thdy vecto
pHSG397 ¢6 thé da dugc chuyén nap vao t€ bao
S. platensis v6i su hd trg cia DOTAP thé md.
Két qua thu duogc duoc chi ra & hinh 1.

V6i cdc t€ bao S. platensis C1 va VN1 tdi t6
hgp soéng sét & ndong do Cm 0,5 pg/ml, ching toi
da tién hanh cd dinh cdc dong t&€ bao S. platensis
t4i t6 hop trén moi truong ran véi su ¢6 mit clia
0,002% SDS. Sau 4 tuan nuoi cdy, ching toi chi
nhan duoc cdc dong tdi t6 hgp c¢6 dinh cua
chung C1 trén moi truong thach. Con véi cic t€
bao clia ching VNI téi t6 hgp mic du ¢6 kha
nang song sét trén moi trudong chon loc ¢6 nong
do Cm 0,5 pg/ml nhung ching lai khong tao



dugc cac dong c6 dinh trén bé mat thach. Do
vay, viéc xac dinh cac dong t&€ bao c6 mang gien
tdi t6 hop s& rat kho khan. Két qua thu duoc
dugc chi ra & hinh 2, cho thdy & nong do

Cm
(Hg/ml)
ol

1 2345

020
050
1,0
2,0
500

S. platensis C1

0,5pg/ml Cm, sau mot thang chuyén nap, cac
dia petri tht 4 va thd 5 trén bé mat dia c6 xuét
hién cdc dong S. platensis tai t6 hgp c6 dinh va
c6 mau xanh.

Cm
(Mg/ml)
0

1 23 45

0,1
0,2
0,5
1,0
2,0
5,0
10,0

S. platensis VN1

Hinh 1. T€ bao S. platensis C1 va S. platensis VNI tai t6 hop sau mot thang chuyén nap
6 cdc nong do Cm khac nhau

1
2.t
3.t
4.t
5.t

. t€ bao Spirulina platensis.........................
&bao S. platensis + DOTAP thé mé.......
€ bao S. platensis + vécto pHSG397........
€ bao S. platensis + vécto pHSG397 .......

..... + DOTAP thé md.......MAu thir nghiém

&bao S. platensis + vécto pHSG397/EcoRI + DOTAP thé mé....... .Mau thir nghiém

X k3
i ¢
4 o

5. Mau thir nghiém

4. Mau thir nghiém

Hinh 2. T€ bao ctia chling S. platensis Cl tai t6 hop tao dong c6 dinh trén bé mat thach
v6i nong do 0,5 Pg/ml Cm sau mot thdng chuyén nap

Dé khang dinh mot cach chinh xdc hon nita
vécto pHSG397 da duoc chuyén nap vao t&€ bao
cta S. platensis hay khong, ching t6i da tién
hanh phan tich & mitc 40 ADN cua cic dong tai
t6 hop thu duoc & hinh 2. Vi trong cau triic clia
vécto pHSG397 ¢6 chia gien chi thi - cat, c6 vai
trd khdng Cm nén ching toi da kiém tra su c6
mat clia vécto ndy trong t€ bao S. platensis tai t6
hgp nho vao su cé mat cia gien cat. Két qua, voi
cap moi CT-a va CT-2b, ching toi da khuyéch
dai dugc gien cat clia vecto pHSG397 trong céc

t€ bao S. platensis tai t6 hop véi kich thudc clia
gien khoang 700 bp (hinh 3).

K&t qua & hinh 3 cho thdy, & cdc cong thiic
doi ching am (cac giéng 1, 2 va 3) da khong thu
dugc bang c6 kich thude 700 bp. Trong khi dé
bang nay da thu dugc & cdc cong thic méau thu
nghiém (céc giéng 4 va 5). Diéu nay da gép
phan khing dinh vecto pHSG397 di dugc
chuyén nap vao t€ bao cua S. platensis v6i su hd
trg cia DOTAP thé md.
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M C+1

23 45

700 bp

Hinh 3. Ké&t qua phan tich gien cat trong
céc t&€ bao vi tdo lam téi t6 hgp

Ghi chii: giéng M. Chi thi phan tir 1 Kb Plus DNA
Ladder; giéng C+. gien cat trong vecto pHSG397;
cac giéng 1, 2, 3, 4, 5. gien cat trong céc t&€ bao S.
platensis t4i t6 hop sau | thdng chuyén nap tuong
ung véi cdc cong thic thi nghiém & bang 1.

Khi so sanh hiéu suét chuyén nap cua hai
phuong phép thé m& va xung dién, ching toi
nhan thay ring phuong phap thé m& c6 hiéu qua

chuyén nap cao hon gidp 4 lan so véi phuong
phdp xung dién thong thuong khi vécto
pHSG397 khong dugc cit md  vong
(3,00.10%7,45.10%. Con khi vécto nay dugc cat
va m& vong bang EcoRI thi hiéu suédt chuyén
nap ctia phuong phdp thé m&d so véi phuong
phdp xung dién 1a 15 lan (4,50.10% 2,98.10%).
K&t quéa vé hiéu sudt chuyén nap dugc chi ra &
bang 2. Ngoai ra, & bang 2, ciing cho thdy khi
vécto pHSG397 dugc md vong bang enzim
EcoRI thi hiéu suat chuyén nap dat dugc cao
hon so v6i vécto cung loai nhung khong dugc
md& vong la 15 1an (4,50.10%/3,00.10%) ngay khi
st dung trén ciing mot phuong phdp thé md.
Nhu vay, so véi phuong phdp chuyén nap bang
xung dién thi hiéu sudt chuyén nap bang phuong
phdp thé md s& dat cao gidp tir 4 dén 15 lan
tuong tng khi vécto chuyén nap khong dugec m&
vong va m& vong. Két qua nay da cho thay kha
nang ting dung clia phuong phdp thé md trong
viéc chuyén nap gen vao t€ bao cta S. platensis
mot cach cé hiéu qua hon so véi phuong phap
truyén thong - phuong phdp xung dién.

Bdng 2

So sanh hiéu suit chuyén nap giita phuong phap thé mé va phuong phap xung dién

. ) Hiéu suat chuyén nap
Plasmit Phuong phap (S6 khuin lac)/jg DNA
Thé mo 3,00. 10°
Vécto pHSG397 ’
=Ctop Xung dien 7.45.10°
Thé md 4,50. 10°
Vécto pHSG397/EcoRl ’
elop [Eco Xung dien 2,98. 10°

1. KET LUAN

1. Pa chuyén nap thanh cong vécto
pHSG397 vao t&€ bao cua chung S. platensis C1
va chang S. platensis VN1 bang phuong phép
thé ma.

2. Hiéu suat chuyén nap clia phuong phap
thé md cao gdp 4 dén 15 lan so v6i phuong phép
chuyén nap bing xung dién tuong tng khi vécto
chuyén nap khong dugc m& vong va m& vong.

Céc két qua thu duoc trong bai bdo nay cho
thay kha nang dp dung c6 hiéu qua phuong phap
chuyén nap thé md so v6i phuong phap xung
dién theo dinh huéng str dung céac k¥ thuat ADN
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tdi t6 hgp dé tao ra céc ching S. platensis tai t6
hop ¢6 kha nang sinh téng hgp mot s6 chat c6
hoat tinh sinh hoc cao nhu cic axit béo khong
bao hoa hay céc chat déo sinh hoc.
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APPLICATION OF THE LIPOFECTION METHOD
TO TRANSFORM GENE INTO THE CELLS OF
THE CYANOBACTERIUM - SPECIES SPIRULINA PLATENSIS

NGO THI HOAI THU, DANG DIEM HONG,
SEI-ICHI AIBA, YOSHIKAZU KAWATA

SUMMARY

Spirulina platensis was a commercially cultured cyanobacterium spcies, having biomass up to 3.000 tons
in a year and used as health food and animal feed. If we could draw its potential, we could apply S. platensis
to solve environment problems. S. platensis produced valuable materials such as y-linolenic acid, bioplastic efc.
To increase the content of these materials, the recombinant DNA technique was most important, but its
application has just been started. At present, to transform gene into Spirulina cells, only the electroporation
method was applied for this purpose.

The lipofection method was used widely for transfection. It had advantages for its convenience, efficiency
and safety but its application was limited to culture mammalian cells. Recently, we found E. coli and S.
platensis could be transformed by lipofection method.

We investigated conditions to transform S. platensis with DOTAP liposomal transfection reagents. We
used the pHSG397 vector with cat to transform S. platensis. The transformed Spirulina cells could survive in

the condition of chloramphenicol concentration more than 0.5 pg/ml for 4 weeks. The transformation
efficiency of the lipofection method was 4 - 15 times better in comparison with the electroporation method,
dependently on applied vetors (such as close or open vector cutted used by the enzyme EcoRI).

Ngay nhdn bai: 16-8-2006
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