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Buéc dau nghién ctiu su tich liy lipid & tdo luc Haematococcus
pluvialis Flotow nuéi cay trong binh chira méi truong Iéng Bold’s

Basal duogc suc khi
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TOM TAT

Tao luc nudc ngot (Haematococcus pluvialis Flotow ) dugc chiing minh la nguyén liéu khai dau cho
viéc san xuat nhién liéu sinh hoc, chtra nhiéu lipid cling véi astaxanthin, moét chat mau c6 gia tri
kinh té cao. Trong nghién ctiu nay, su tich Iy lipid & vi tdo H. pluvialis dugc nubi cdy trong binh
chita moi trudng lédng Bold's Basal (BB) va suc khi dugc khao sat trong thai gian 12 tuan. Su tich 1ay
lipid dugc danh gia thédng qua su biéu hién ctia hai gen BC (biotin carboxylase, gen khai dau) va
FATA (acyl-acyl carrier protein thioesterase, gen két thuc) qua trinh sinh tng hop acid béo vdi ky
thuat Real-time RT-PCR, dinh tinh lipid bang nhuém té bao vi tdo vai Nile Red va dinh lugng dau
sinh hoc bang phuong phap chuyen ester hda. Két qua cho thay su biéu hién cta hai gen BC va
FATA dugc ghi nhan & tdt ca cac tuan nudi cdy. Tuy nhién, su biéu hién cia gen BC va FATA tang dan
trtuan 9 (1,3;4,1, 1an luot) dén tuan 11 (1,7; 30,9, 1an luat). Trong khi dé, huynh quang mau vang &
té bao vi tdo chL'mg t6 lipid xudt hién tir tuan 6 dén tuan 12. Dau sinh hoc thu nhan tang cham tur
tudn 8 (0,036 mg/mL) dén tuan 12 (0,041 mg/mL) khi nudi cdy vi tdo trong mdi trudng 16ng BB suc
khi theo thai gian. G'tuén 11, gid tri biéu hién ctia ca hai gen BC (1,7) va FATA (30,9) déu dat cuc dai,
dan téi ham lugng dau sinh hoc dat cao nhat & tuan thi 12
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DAT VAN BE

Viéc huéng t6i san xuét nhién liéu sinh hoc (biofuel),
mot loai nhién liéu téi tao dugc san xuit ti sinh khoi
sinh hoc dugc xem la mot giai phap cho viéc thay thé
nhién liéu truyén théng dang can kiét . Viéc sin xuit
nédng lugng sinh hoc cht yéu dya trén cac nguyén liéu

khéi ddu c6 ham lugng acid béo cao?

. Cac cong
trinh nghién cttu trén thé giéi da ching minh ring
tao luc nudc ngot Haematococcus pluvialis Flotow ¢
thé dugc st dung dé€ san xuit nhién liéu sinh hoc thé
hé th ba'*. Dic biét, trong nghién cdu clia Lei va
cong sy (2012) !, con dudng sinh téng hop acid béo
tu do trong H. pluvialis 43 dugc cong bo véi su tham
gia ctia nhiéu gen khéc nhau nham xtc tc chuyén d6i
acetyl-CoA thanh acid béo tu do, trong do, gen biotin
carboxylase (BC, EF523480) va acyl-acyl carrier pro-
tein thioesterase (FATA,HM560034) la hai gen déng
vai tro0 quan trong trong giai doan khéi dau va két
thic ctia qud trinh sinh tdng hgp acid béo. Gen BC
ma hoa cho biotin carboxylase, 1a mot trong ba tiéu
phén ctia acetyl-CoA carboxylase biotin carboxylase,
xuc tdc chuyén nhom carboxyl tu acetyl-CoA hinh
thanh malonyl-CoA khdi ddu cho qua trinh sinh téng

hop acid béo ">, V&i FATA, gen nay ma héa cho en-
zyme fatty acyl-ACP thioesterase, xuc tic chuyén déi
malonyl-ACP thanh acid béo tich lity trong H. pluvi-
alis™7

Trong nghién ctiu trudc day, ching t6i da thanh céng
trong viéc nuodi cdy vi tdo va thiét ké cip moi va xay
dung quy trinh PCR khuéch dai sy hién dién ctia cac
gen BC va FATA®®. Nghién ciiu tiép theo nay, sy biéu
hién ctia hai gen BC va FATA trén vi tdo H. pluvialis
dugc theo doéi trong qua trinh nudi vi tdo trong moi
truong 1ong Bold ’s Basal (BB) dugc suc khi & cac
tudn khdc nhau, nhdm tim hi€u méi lién quan gitia
su biéu hién ctia cdc gen néu trén véi sy tich lay lipid
6 tdo H. pluvialis.

VAT LIEU VA PHUONG PHAP

Vat liéu

Vitdo H. pluvialis Flotow dugc phong Sinh hoc thuc
nghiém ctia Vién Nghién ctiu va Nudi trong Thiy san
11, TP. H6 Chi Minh cung cép lai tii bd suu tép giong
tao cia phong Cong nghé Tao, Vién Cong nghé Sinh
hoc thu¢c Vién Han lam Khoa hoc va Cong nghé Viét
Nam, Ha Noi.

Trich dan bai bao nay: Phuong N T D, Thay L H A, Viét B T. Buéc dau nghién citu su tich lily lipid & tdo
luc Haematococcus pluvialis Flotow nuéi cay trong binh chita méi truéng long Bold’s Basal dugc suc

khi. Sci. Tech. Dev. J. - Nat. Sci.; 3(3):144-149.
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Vi tdo sau khi thu nhén dugc tién hanh nuoéi ciy trong
250 mL mdi trudng long BB dugc suc khi. Sau 9 tuidn
nuoi cdy, 50 mL mdi trudng chia vi tdo dugc thu nhan
va chuyén sang binh suc khi 500 mL c6 chtia 250 mL
modi truong 1ong BB 6 pH 7, nhiét d6 25 £ 3 °C, cudng
d6 anh séng 50 gmol photon m~2s~! va chu ky chiéu
sang la 12 gid/ngay. Su tang trudng va tich lay lipid
ctia vi tdo dugc tién hanh dénh gia trong thoi gian 12
tudn (Quy udc: tuin 1 dén tuln 12).

Phuong phap

Kiém tra su hién dién lipid bang thuéc
nhuém Nile Red duéi kinh hién vi huynh
quang

200 pL vi tao ti binh chiia moi truong long BB dugc
suc khi & cac thoi gian nudi cdy khac nhau (tu tuin
0 dén tudn 12) thu dugc theo phuong phap xac dinh
trong lugng tuoi, dugec nhudém véi 5 L thudc thii Nile
Red (pha trong DMSO 0,5 mg/mL). U trong t6i 10
phut, va quan sat huynh quang mau vang duéi kinh
hién vi huynh quang v6i nguén anh sdng xanh véi
buéc séng 460 - 480 nm 7.

Xac dinh ham lugng dau sinh hoc tich lay &
vi tao H. pluvialis

1 mL moi trudng chia vi tdo H. pluvialis tii binh
chtta moi truong long BB dugc suc khi 6 cac thoi gian
nudi cdy khac nhau dugc dung d€ thu sinh khoi theo
phuong phép xdc dinh trong lugng tuci. Sau do bé
sung 12 mL chloroform va 24 mL methanol vao sinh
khéi thu dugc. Tiép theo ly tim dung dich thu dugc
G 3.500 vong/phut trong 15 phat. Sau ly tam, thu dich
ndi va bg sung thém 6,8 mL methanol, 1,2 mL NaOH
0,1 N va 8 mL chloroform. Tién hanh 0 cich thuy
dung dich thu dugc & 90 °C trong 40 phut va sau d6
dé€ nguoi. Tiép theo thém vao 4 mL nudc cit d€ dung
dich phan 16p. Lép dudi ciing 14 ddu sinh hoc'!. Véi
phuong phdp nay, ca lipid tich lay trong t€ bao 1an
lipid thodt ra méi truéng nuoi cdy déu dugc thu nhén
béng su ester hoa céc acid béo.

Tach chiét mRNA téng sé

10 mg vi tdo H. pluvialis dugc thu nhan & cic tudn
nuoi cdy khac nhau. Sau khi thu cdn, 900 uL TRIzol’
va 200 uL chloroform dugc bd sung d€ ly gidi té bao.
Sau d6, tién hanh ly tAm miu & 13.000 vong/phut
trong 10 phut, thu pha ndi va b sung 0,2 ml chlo-
roform. Sau d6, tiép tuc tién hanh ly tdm & diéu kién
13.000 vong/phut trong 10 phut, thu pha n6i, bé sung
thém isopropanol theo ti1é 1:1,  trong 3 giG & -20°C.
Ly tdm & t6c do 13.000 vong / phut, trong 10 phut.
Loai bo pha ndi, thém vao cin 1 mL ethanol 70 %, lic
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déu. Ly tam 13.000 vong/phut, trong 10 phuat. Loai
bo pha néi, d€ kho ty nhién, thém vao 50 uL DEPC
(diethyl pyrocarbonate) va trii mRNA & -20°C dé€ st
dung cho cic thi nghiém sau 2.

Phan tich su biéu hién ctia gen BC va FATA
bang phuong phap Real-time RT-PCR

15 uL RNA tdng s6 dugc st dung dé€ thuc hién phan
ting Reversed transcriptase PCR bang kit cDNA syn-
thesis kit (Thermo Scientific) v6i cip moi Random
dugc cung cdp trong bo kit. cDNA sau khi thu nhén
dugc tién hanh do mét d6 quang va luu trii & nhiét
d0 -20° C cho viéc phén tich sy biéu hién céc gen muc
tiéu sau nay.

Ky thuét Real-time RT-PCR dugc st dung d€ khao
sat sy biéu hién ctia hai gen BC va FATA & céc tudn
nudi cdy khac nhau, méi thi nghiém dugc lip lai ba
lan (Mdy st dung: MyGo Pro real-time PCR). Gen
beta-actin ( B-actin) dugc st dung lam chiing ndi cho
phan ung nay. Thanh phan phan tng bao gém: 5
ul cDNA cua H. pluvialis dugc b6 sung véi 0,5 uL
modi xudi, 0,5 4L moi ngugc, 9 uL nudc khong chiia
nuclease, 5 uL SYBR I (Bioline). Chu ky phan ting
dugc thiét 14p nhu sau: 95°C trong 60 gidy, 40 chu
ky (959 C trong 30 gidy, 40° C trong 30 gidy). Ching
am c6 thanh phédn tuong tu nhung thay thé cDNA
bing nudc khong chia nuclease. Bang moi st dung
trong nghién ctiu nay dugc thé hién & Bang 1. Tinh
chét biéu hién cta cdc gen BC va FATA & cic tudn
khac nhau dugc tinh toan thong qua gia tri dinh lugng
tuong d6i 2742, Tit ca céc gid tri Ct (Cycle thresh-
old) dé dinh lugng su biéu hién ctia mRNA cdc gen
BC va FATA dugc quy chiéu v6i mRNA chiing ndi 1a
gen f3 -actin thanh gid tri ACt.
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Bang 1: Bang méi khuéch dai cDNA gen BC, FATA va beta-actin'

Gen dich Moi Trinh ty 5’ - 3’
BC xubi: BC -F GAAGGTGATGATCGCCAACC
ngugc: BC -R TGGACGTGCAGCGAGTTCT
FATA xubi: FATA -F AGACTCGTTCAGCGAGGAGC
ngugc: FATA -R CATGCCCACAGCATGGTTCCC
Beta-actin xudi: ACT -F nguogc: ACT -R ACCTCAGCGTTCAGCCTTGT
TGGTCCACGACACCATCAAC
KET QUA Su tich lay lipid theo thai gian nudi vi tao

Su biéu dién ctia gen BC va FATA theo thdai
gian nudi vi tao

Phuong phdp Real-time RT - PCR dugc sti dung dé
khao st su biéu hién mRNA hai gen BC va FATA &
cac tudn nudi cdly, ghi nhin céc mRNA biéu hién & tit
ca cac tudn nudi cdy, ti tudn thi 1 dén tudn tha 12
(Hinh 1).

Gia tri dinh lugng tuong dsi (22AC") danh gia su bidu
hién ctia BC va FATA dugc tinh todn va so sanh véi
md&c biéu hién cta hai gen nay thong qua tri s6 trung
binh clia cac tudn tii thi 2 dén thi 5. Két qua ghi nhéan
G Bang 2 cho thdy : biéu hién ctia gen BC va FATA bit
d4u ting & tuln 6, gen BC va FATA 14n lugt ting biéu
hién gép 1,3 va 6,3 14n so vdi tri s6 trung binh cta cac
tudn 2 - 5. Tuy nhién, sy ting nay chi thit sy 6n dinh
tlf tudn th1 9, 10 va dat cuc dai 6 tudn thi 11. TU tudn
thit 12, biéu hién ctia hai gen déu giam (Bang 2).

Bang 2: Chu ky ngudng va gia tri 22" & cac tuan
nuéi cdy khac nhau
Gen Gen BC Gen FATA
Tudn  petg-
actin
Ct Ct 2740t e
1 28,1 27,2 - 30,1 -
2-5 27,4 28,1 1,0 35,8 1
6 27,6 27,4 1,3 35,0 6,3
7 27,2 27,6 0,9 34,4 4,8
8 27,4 27,2 0,7 35,9 0,7
9 27,4 27,4 1,3 35,3 4,1
10 27,5 27,4 1,4 34,1 19,0
11 29,0 27,5 1,7 32,4 30,9
12 28,1 29,0 0,8 33,6 10,9

Céc té bao vi tao dugc tién hanh nhudém véi Nile Red
va quan sat tin hiéu huynh quang, cho két qua: tu
tudn 1 dén tudn 5, khong quan sat dugc sy phat huynh
quang & vi tdo (Hinh 2A E) ; Tt tudn 6, bit dau quan
sat dugc sy phat huynh quang & t&€ bao vi td o va tin
hiéu huynh quang tiép tuc dugc ghi nhan dén tuén 8
(Hinh 2F -H). Tt tuan 9 dén tudn 12, tin hiéu huynh
quang dugc ghi nhin xuét hién nhi€u bén ngoai té bao
vitdo (Hinh 2I-1L).

Ham lugng dau sinh hoc theo th&i gian nuéi
vi tao

D4u sinh hoc thu nh4n dugc tii nuoi cdy vi tdo trong
modi truong long BB suc khi theo thoi gian dugc ghi
nhén ting chim ti tudn 8 dén tudn 12. Ham lugng
déu cao nhat dugc ghi nhén & tudn thd 12, dat 0,041
+ 0,007 mg/mL (Bang 3).

Bang 3: Ham lugng dau sinh hoc ctia vi tdo dugc nuéi
trong moi truong BB suc khi

Thoi gian nudi cdy Dau sinh hoc tdng cong

(tudn) (mg/mL)
17 0,0 == 0,00
8 0,036 + 0,003%
9 0,032 + 0,004
10 0,027 + 0,002°
11 0,032 + 0,010°
12 0,041 + 0,007

Céc chit cai theo sau s6 trung binh trong cting mot cot khdc nhau
biéu hién sy khac biét ¢ y nghia théng ké & muic p < 0,05.
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Hinh 1: Két qua Real-time RT-PCR tir mRNA cta (A) gen BC, (B) gen FATA ciia vi tdo dugc nudi ciy trong binh
suc khi ¢6 chita méi truéng 16ng BB theo thai gian tirtuan 1-12.

Hinh 2: Tich lily lipid & vi tdo quan sit qua cac tudn bang phuong phap nhuém Nile Red. Chd thich: A - L:
lan lugt tuong ing véi cac tuan 1 dén tuan 12. Dau miii tén chi cac té bao vi tdo phat huynh quang ¢é chira
lipid. Thanh ngang 10 um.

THAO LUAN

Trong nhiing thap nién gan day, hudng tdi viéc giai
quyét su khiing hoang ngudn nhién liéu dang can dén,
nhién liéu sinh hoc dugc xem 1a mot giai phap thay
thé cho nhién liéu truyén théng dang can kiét dan.
Viéc st dung vi tdo lam nguyén liéu san xudt nhién
liéu sinh hoc dugc xem la mot phuong phép kha thi
do nhiéu dic tinh uu viéc khac nhau, chdng han viéc
nuoi trong vi tdo khong canh tranh dét san xuit ndng
nghiép, khong lam 6 nhiém méi trudng, thich nghi
trong nhiéu diéu kién séng khac nhau, qua trinh trao
d6i chat 16n. Trong d6, vi tdo nudc ngot Haematococ-
cus pluvialis dugc chiing minh cé kha nang san xudt
nhiéu ddu sinh hoc va astaxanthin c6 gid tri kinh t&
cao 3. Do d¢, trong nghién ctiu nay ching téi dénh
gid su tich lay lipid & vi tdo H. pluvialis qua cac tuin
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theo thoi gian nuéi. Bing phuong phap nhudém Nile
Red va quan sat duéi hién vi huynh quang, sy tich lay
lipid & vi tdo dugc danh gid mot cach dinh tinh khong
ghi nhan dugc lipid & vi tdo H. pluvialis trong 5 tudn
dau khi vi tdo dugc nudi trong moi truong long BB,
suc khi. Xét vé€ su tang trudng cta vi tdo, giai doan
chufn bi tdng trudng cla vi tdo 1 tii tudn 0 - 1, giai
doan tang méat do t€ bao 1a tu tudn 2 - 6; trong do,
tudn cudi cung ctia giai doan ting mat do té€ bao, lipid
tich ity mdéi duge ghi nhan bang phuong phdp nhudém
Nile Red. Két quéa nghién ctiu nay phi hgp véi nghién
ctiu ctia Borowitzka va Moheimami (2013): Khi vi tdo
tang trudng cham va khong cAn mang mdi, t€ bao
chuyén sang t6ng hgp TAG va ch¢ diéu kién thich hgp
détiép tuc ting trudng 4. Trong khi d6, bing phuong
phép dénh gid sy biéu hién gen, cdc gen thiét yéu trong
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con dudng sinh téng hop lipd da dugc ghi nhén ti cac
tudn 1 - 5 va dugc danh gia c6 ting ti tudn 6. Viéc
danh gia tinh chat biéu hién cia mRNA BC va FATA

dugc tinh toan thong qua gi4 tri 2 ~4AC

v6i ching noi
dugc st dung la gen beta-actin. Gen beta-actin 1a mot
gen giti nha (house keeping gene) c6 tinh bao ton cao
va ludn duge biéu hién & tét ca cic t€ bao Eukaryote.
Két qua cho thdy, trong hai tudn 7 - 8, ttic la vi tdo
thudc giai doan ting trudng nhanh, sy biéu hién cic
gen BC va FATA khong tang, c6 giam nhe so véi tuan
thu 6, su bi€u hién cic gen nay chi thuc sy gia ting
va 6n dinh vao tudn thi 9, 10 va dat cuc dai § tuan
thd 11 (gen BC va FATA tang biéu hién lan lugt 1,7
va 30,9 14n so véi tri s6 trung binh ctia cac tudn 1 - 5).
Két qua nay phu hgp véi két qua danh gia dinh tinh sy
tich lay lipid bing thudc nhu¢m Nile Red: lipid dugc
ghi nh4n bén trong t€ bao vi tdo trong sudt giai doan
tang trudng nhanh (tuin 7 - 8) ctia t€ bao vi tdo. Tuy
nhién, ham lugng lipid chua du cao d€ c6 thé chuyén
hoa ester tao dau sinh hoc & cic tudn nay. O céctuan9
- 12, ttic 1a giai doan vi tdo cé tang trudng cham, lipid
tich Iy dugc xuét ra bén ngoai té bao, & tudn thd 12,
ltc nay vi tdo budc vao giai doan cubi clia qua trinh
tang trudng cham, ham lugng dau sinh hoc dugc ghi
nhan cao nhét (0,041 £ 0,007 mg/mL), trong khi sy
biéu hién ctia ca hai gen BC va FATA da bat dau giam
(gen BC va FATA giam biéu hién l4n lugt 0,8 va 10,9
14n 50 vdi tri s6 trung binh ctia céc tudn 1 - 5). O tudn
12, vi tao ¢6 tich lay lipid cao nhat nén can thu nhan
sinh khdi dé tidch dau sinh hoc.

KET LUAN

Trong nghién ctiu nay, ching t6i da thanh cong trong
viéc phén tich sy tich lay lipid & vi tdo H. pluvialis
trong moi trudng 1ong BB trong thdi gian 12 tudn nudi
cdy. Két qua phan tich biéu hién gen BC va FATA,
ciing nhu dinh tinh lipid ghi nhén lipid tich lay trong
vi tdo tii tudn thi 6. Dau sinh hoc dugc ghi nhan tu
tudn 8 va dat cuc dai 6 tudn 12.

DANH MUC TU VIET TAT

BB: Bold’s Basal

BC: biotin carboxylase

FATA: acyl-acyl carrier protein thioesterase
RT-PCR: Reverse Transcription - Polymerase Chain
Reaction

DMSO: Dimethyl sulfoxide

DEPC: Diethyl pyrocarbonate

mRNA: messenger Ribonucleic acid

RFU: Relative fluorescence units

RNA: Ribonucleic acid

c¢DNA: complementary Deoxyribonucleic acid
Ct: Cycle threshold
TAG: Triacylglycerol

XUNG POT LO1 iCH

Nhom tac gid khong cé bat ky xung dot loi ich 1an
nhau.

PONG GOP CUA TAC GIA

Nguyén Tran Pong Phuong: thuc hién thi nghiém,
thu thép va xti ly cac di liéu thu dugc.

Lé Huyén Ai Thuy, Bui Trang Viét: déng gép chinh
trong viéc viét va chinh stia ban théo.
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Initial study of lipid accumulation in green algal Haematococcus
pluvialis Flotow cultured in liquid Bold’s Basal medium aerated

Nguyen Tran Dong Phuong'-2, Le Huyen Ai Thuy?*, Bui Trang Viet'

Eg@ﬁ?m
\\E ABSTRACT

The fresh green algal Haematococcus pluvialis Flotow was proved to be the starting material for the

A production of biofuel, high lipid content along with astaxanthin, a high value colorant. In this study,
Use your smartphone to scan this lipid accumulation in H. pluvialis cultured in liquid Bold's Basal medium aerated was investigated
QR code and download this article for a period of 12 weeks. Lipid accumulation was evaluated through the expression of two genes:

BC (biotin carboxylase, initial gene) and FATA (acyl-acyl carrier protein thioesterase,end gene) in
the process of fatty acid biosynthesis with Real-time RT-PCR, lipid determination by Nile Red and
biodiesel quantifying by transesterification. The results showed that the expression of two BC and
FATA genes was recorded at all weeks of culture. However, the expression of BC and FATA genes
increased gradually from the week 9 (1.3, 4.1, respectively) to week 11 (1.7, 30.9, respectively). Mean-
while, yellow fluorescence in the microalgal cells showed that lipid appeared from week 6 to week
12. The obtained biodiesel increased slowly from week 8 (0.036 mg/mL) to week 12 (0.041 mg/mL).
At week 11, the expression values of both BC gene (1.7) and FATA gene (30.9) were maximized, lead-
ing to the highest biodiesel content at the week 12.

Key words: BC (biotin carboxylase), FATA (acyl-acyl carrier protein thioesterase), Haematococcus
pluvialis Flotow, lipid, aerated.
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