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LUA CHON PIEU KIEN NUOI CAY THICH HQP CHO SINH TRUONG

CUA VI TAO LUC Chlamydomonas reinhardtii TAl TO HQP
TRONG DIEU KIEN PHONG THI NGHIEM
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Ngd Thi Hoai Thu!, HaThj Thu?, Nguyén Minh Hwong?, Pong Vin Quyén?

Vién Cong nghé Sinh hoc, VAST, Viét Nam
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TOM TAT: Vi tao luc Chlamydomonas reinhardtii la mét sinh vat mé hinh cho cac nghién ctu vé
co ché phan ting cua co thé ddi voi thay ddi caa didu kién méi truong sdng, quang hop ciing nhu su
phét sinh caa luc lap, va c6 thé duoc bién di gen dé san xuét protein c6 gia tri cao. Trong nghién
ctru nay, ching toi trinh bay két qua nghién cau vé viéc lya chon cac diéu kién nudi cdy thich hop
cho sinh truong cua ching dot bién mat thanh té bao C. reinhardtii (503-chung ddi ching) va
chang téi t6 hop 503-2 biéu hién protein VP28 cua virus gay bénh dém tring (WSSV- White Spot
Syndrome Virus) ¢ binh tam giac 250 mL. Biéu kién nudi thich hop cho sinh truéng cua ca ching
dbi chiing va tai to hop 1a méi truong TAP, nhiét d6 25°C, pH = 7, cudng do anh sang 2 klux,
ngudn C-Trisbase, N-nitrate va d6 man 50-100 mM. Tai diéu kién nudi thich hop, mat do té bao
cuc dai cia ching ddi ching va téi t6 hop lan luot 12 3,20 + 0,08 x 10°va 2,96 + 0,17 x 10° TB/mL
sau 3 va 7 ngay nudi. Su c6 mit cia gen vp28 trong chung tao tai to hop duoc duy tri 6n dinh qua
cac cap do nudi. Két qua nghién ctru nay s& 1a co s& khoa hoc cho viéc nhan nudi chung tao C.
reinhardtii tai t6 hop nham thu dugc sinh khéi tao biéu hién manh protein bé mat VP28 cia WSSV
dé tao véc xin phong bénh dém tring ¢ tdm qua duong an.

Tir khéa: Chlamydomonas reinhardtii, chang téi t6 hop, protein VP28, méi truong TAP, virus gay

bénh dém tring.

MG PAU
Chlamydomonas reinhardtii thuoc giai
Plantae, nganh Chlorophyta, l6p

Chlorophyceae, bo Chlamydomonadales, ho
Chlamydomonadaceae chi Chlamynomonas
Céc loai thudc chi nay co té bao dang don bao
v6i hai roi ¢ phia truéc va thanh té bao rat khac
biét. Té bao co mot luc lap 16n duoc bao quanh
bai mot hoac nhiéu pyren0|ds va mot diém mat
dé tiép nhin anh sang Tao nay v6i dic diém
sinh hoc noi bat 1a c6 chira cac kénh ion duoc
kich hoat truc tlep boi anh sang va thanh té bao
cta chung chi c6 glycoprotein, polysaccharlde
ma khong c6 cellulose. Cac roi c6 cau tric roi
dién hinh sap xép theo kleu 9 + 2 cua céc soi
thanh phan duoc bat nguon tu 1 hat co ban
(Harris, 2001). Méc du co dén 459 loai v6i 9
nhom hinh thai chu yéu khéac nhau di dugc cong
bd (Kuin et al. , 2000) nhung loai C. reinhardtii
duoc su dung nhiéu nhat cho nghién cau do
ching c6 kha niang vira song theo kiéu quang tu
dudng ciing nhu di dudng véi acetate la nguodn
carbon duy nhat (Harris et al., 2001).

C. reindhartii Ia loai vi tao giau dinh dudng
v6i ham luong protein, carbohydrate va lipit 1an
luot chiém 3-48%, 17%, 21-51% sinh khdi
khd. Ngoai ra, loai vi tao nay con giau sic td,
vitamin, cic axit béo khong bdo hoa da ndi doi
(polyunsaturated fatty acids, PUFAS) nén ching
dd duoc sir dung lam thic an cho 4u tring va
hau 4u tring nhuy@n thé, dong vat phu du nuéc
ngot, luan trung nuéc man va Artemia (Yang et
al., 2012). Ngoai ra, C. reindhartii con duogc st
dung trong san xuét diesel sinh hoc (Yang et al.,
2012), nguyén li¢u cho san xuat dwgc pham, san
xuat hydro quang sinh hoc (Geier et al., 2012),
sang loc thudc chéng ung thu (Maucourt et al.,
2002), san xuat RNA soi doi khang lai virus gay
bénh trén tdm (Shomchai et al., 2016); la sinh
vat mo hinh cho nghién ctu cac qua trinh co
ban nhu quang hop, ngudn goc phat sinh luc
lap... (Doron et al., 2016). Pay 1a loai tao co
nhan dién hinh duy nhat da dwoc bién d6i gen
dé san xuat protein c6 gia tri cao (Mayfield et
al., 2007).
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VP28 la protein vo cua virus gay bénh dém
trang. Protein nay co khoi lugng phan tir 27,5
kDa vé&i mot vang xuyén mang gia dinh & dau
N, 5 vi tri N-glycosyl hoa va 2 vi tri O-glycosyl
hoéa protein, dong vai tro chu dao gilp virus gan
déc higu Ién te bao tom dugc xem la budc khdi
dau cho qua trinh lay nhiém cua virus (Vi et al.,
2004). Do co tinh khang nguyén cao va kha
nang kich thich hé théng mién dich cta tom nén
VP28 la protein duoc lya chon d¢ tao khang thé
chan doan WSSV ciling nhur tao vac xin giup
tom phong bénh dom trang (Rout et al., 2007;
Li et al, 2010). Protein VP28 tai to hop
(rVP28) da dugc nghién ciru bicu hi¢n & nhicu
hé théng khiac nhau nhu E. coli, nam men,
baculovirus (Witteveldt et al., 2004; Jha & Xu,
2005; Hou et al., 2011) va sir dung dé tao kit
chan dodn hay vac xin phong WSSV. Tuy
nhién, cac h¢ thong nay déu boc 16 nhiing han
ché nhat dinh nhu protein thuong bicu hign &
dang thé vui hoic kha niang tao dap wng mién
dich yéu.

Hién nay, mot hudng nghién cau moi dang
dugc cac nha khoa hoc quan tam nghién ctu dé
thay thé va khic phuc nhitng han ché cua céc hé
thong biéu hién trén, do la sir dung hé thong vi
tao lyc C. reinhardtii. Vi tao C. reinhardtii da
dugc Cuc quan ly Thuc pham va Dugc pham
Hoa Ky ching nhan la an toan “Generally
Regarding As Safe (GRAS)”. C. reinhardtii
hi¢n duoc sir dung nhu mot nha may san xuat
cac protein sinh dugc tai t6 hop, khang the Vic
xin tai to hop nhu véc xin phong bénh st rét,
phong virus 16 mém long mong, tu cau vang
Staphylococcus aureus, virus cum lgn va
papillomavirus ¢ nguoi (Rosales-Mendosas et
al., 2015). Protein tai t6 hop biéu hién trong lap
the cua C. reinhardtii dat hi¢u suit biéu hién rat
cao, khoang 3-4% tong protein tan va con cao
hon nita trong mot so diéu kién dac biét. Bé san
Xuit & quy méd cong nghiép, su dung cac h¢
théng photobloreactor (PBRS) dé nudi trong C.
reinhardtii ¢ thé dat dén san luong 1-2 gr sinh
khdi kho/ lit. Protein tai té hop biéu hi¢n trong
C. reindhartii dwoc bao vé bai thanh té bao vi
tao, do d6 han ché duoc su phan huy nhanh
chong béi dich tiéu hoa da day, ddng thoi ciing
giup cho protein van giir dugc dic tinh khang
nguyén trong truong hop say kho sinh khol
Day 1a nhirng wu diém quan trong cho thay tiém
ndng rng dung cua h¢ thong biéu hién protein
tai t6 hop trén loai vi tao luc nay theo dinh
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huéng san xuat vic xin duong an cho tom
(Rosales-Mendoza et al., 2015).

Cho d&én nay, & Vi¢t Nam chua c6 mot cong
bé nao lién quan dén nuoi tréng vi tao luc C.
reinhardtii. Dé nubi trong dugc loai vi tao nay
(Chung doi chung va tai t6 hop), can tim duoc
cac dieu kién nudi trong thich hgp cho tao sinh
truéng va phat trin de dat muyc tiéu tao duoc
ché pham mién dich phong bénh dém trang theo
duong an tr chung vi tao luc C. reinhardtii tai
t6 hop biéu hién protein VP28 cua virus WSSV
¢ Viét Nam. Bai bao trinh bay cac két qua
nghién ctu budc dau vé anh huong ciua moi
trucmg dinh dudng, nhiét do, pH cuong do anh
séng, nguodn carbon, nito va ndng do mudi khac
nhau Ién sinh truong cua chung C. reinhardtii
d6i ching va tai t6 hop trong diéu kién phong
thi nghiém.

VAT LIEU VA PHUONG PHAP NGHIEN CUU
Chiing tdo va diéu kién nudi ciy

Chlamydomonas reinhardtii chung 503,
chuang dot bién mét thanh té bao c6 ngudn goc
tir NIES (National Institute of Environmental
Studies, Nhat Ban) dugc ky hiéu la chung dbi
chang. Ching téi to hop dugc tao ra bang cach
chuyén gen ma hda cho protein VP28 vao
chung ddi ching 503 va dugc ky hiéu la C.
reinhardtii 503-2 do Phong Vi sinh vat hoc
phan ta, Vién Cong nghé sinh hoc cung cap.
Cac chang nay thudc bo suu tap gidng vi tao
cua Phong Céng nghé Tao, Vién Cbdng nghé
sinh hoc, Vién Han Iam Khoa hoc va Céng nghé
Viét Nam.

Cac moi truong duoC st dung trong nudi cay
ching tao C. reinhardtii 503 va 503-2 dugc bo
sung thém 50 pg/mL ampicillin va 50 pg/mL
ampicillin + 5 pg/mL Zeocin, twong tng. Moi
truong dinh du:ong TAP cé thanh phan (dva trén
thanh phan méi truong TAP cai tién cia Gorman
& Levine, 1965) (mg/L): Tris base-2420, NH.Cl-
0,4, MgSO.. 7H,0-205, CaCl»-50, KNO3-400,
NaCl-400, K;HPO.. 7H,0-108, KH:PO4-56,
NazEDTA-50, ZnS0Os. 7H20-22, HgBO:;-ll,
MnCl,. 4 H,0-5, FeSO4. 7H,0-5, CoCl.. 6H.0-
1,6, (NH4)sM0702. 4H,0-1,1. Thanh phan moi
truong NAPK, C, B3N, HS, CA duoc md ta lan
luot theo cong bo cua Harns (1989), Pang Diém
Hdng va nnk., (2010), Bischoff & Bold (1963),
Sueoka (1960) Ichimura & Watanabe, (1974);
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M0Gi truong HNS 1a m6i truong HS nhung loai
bo thanh phan nito.

Xace dinh sw ¢ mat caa gen vp28 trong cac
chuang tao

DNA téng sb cua cac chung C. reinhardtii
503 va 503-2 dugc tach theo quy trinh cta ZR
Plant/Seed DNA Mini Prep Kit (Zymo Research
Corporation, CA, USA). Gen vp28 ma hoéa cho
protein VP28 duoc khuéch dai bang phan tng
PCR tir DNA tong s6 véi cap mdi dac hiéu F-
VP28: 5’-GCA TAT GGA TCT TTC TTT CAC
TCT TTC G-3” (28 nu) va R-VP28: 5°-GCT
CGA GCT CGG TCT CAG TGC CAG AG-
3°(26 nu). Kich thudc doan gen dugc khuéch
dai theo tinh toan ly thuyét 12 615 bp. Phan ung
PCR dugc thuc hién véi 50 puL hén hop phan
ung chaa 25 pL dream hot start PRC, 2,5 pL
primer F-VP28 (10 pM), 2,5 pL primer R-VP28
(10 pM), 3 uL DNA khuén, 17 pL nuéc khi
ion vd trung. Chu trinh nhiét: 95°C-5°, 40 X
(95°C-30, 57°C-30’, 72°C—1ﬂ’) va 72°C-5.
Chay dién di dé kiém tra san pham PCR trén gel
1,0% agarose.

Xac dinh sinh trwéng cia tao

Sinh truéng cua tao dugc xac dinh thong
gua mat do t¢ bao (MPTB) bang buong dem
Burker-Turk (Ptc) (Dang et al., 2011)
Xac dinh toc dd sinh trwéng dic trung

Téc d6 sinh truong dic trung cua quan thé
tao s€ dugc xac dinh theo céng thac sau
(Guillard & Sieracki, 2005).

n= (InN1 - |nNo)/(t1 - to)

Trong do, u la téc do sinh trudng dic trung cia
quan thé tao c6 don vi (/ngay); N; 1a MDTB tai
thoi diém t1, No 1a MDTB tai thoi diém t.

Téi wu cac diéu kién nudi cdy ching 503 va
503-2

Pé xac dinh duogc diéu kién nudi cay thich
hop cho chung 503 va 503-2 trong binh tam
giac 250 mL, ching t6i tién hanh nghién ciu
anh hudng cta 7 mdi truong dinh dudng (TAP,
NAPK, C, CA, B3N, HS va HNS); dai nhiét do
(15, 20, 25, 30°C va 35°C), pH (tr 3, 5, 7, 9 va
11), dai cuong do anh sang (2, 5, 7, 10 va 15
klux), cac ngudn C khac nhau (Tris-base,
Acetate, Nap-glycerophosphate va NaHCOs),
cac ngudn nito khac nhau (TAP - nito hdn hop,

NOs" NH.* va urea) va dai d6 man thich hop
(50, 100, 200, 300 va 400 mM), thi nghiém
duoc tién hanh 10-18 ngay; 3-4 ngay/lan lay
mau dé xac dinh sinh truéng cua tao.

S6 liéu thi nghiém duoc xir Iy bang phan
mém Excel va xt ly thong ké ANOVA ¢ mic y
nghia p < 0,05.

KET QUA VA THAO LUAN

Sw 6n dinh gen ma hoa protein VP28 cua
chiing tai td6 hop 503-2 & cac cap dd nudi
khac nhau

Chung tai t6 hop C. reinhardtii 503-2 da
dugc nhan nudi ¢ cac cap do nudi khac nhau tir
binh tam giac 250, 500 va 1000 mL trong 18
ngay va kiém tra sy c6 mit cua gen vp28 trong
sinh khéi tao thu duoc. Két qua nghién cau thu
dugc & hinh 1 cho thay, sinh khdi ching 503-2
& ca 4 cap do nudi déu thay xut hién bang kich
thudc xap xi 600 bp (twong (g voi kich thuéc
ly thuyét caa gen vp28) trong khi ching 503
khong c6 bang nay. Diéu ndy cho thay gen vp28
chén trong hé gen cua chung tai t6 hop 503-2
van duoc duy tri 6n dinh qua cac cap do nudi tir
250 dén 1000 mL. Chinh vi vay, chung nay da
duoc st dung cho cac thi nghiém lra chon diéu
kién nudi thich hgp dé nhan sinh khéi chung tai
t6 hop c6 chira gen vp28 dé biéu hién protein tai
t6 hop.

Hinh 1. Nhan doan gen ma hoa cho protein
VP28 & C. reinhardtii

C-C. reinhardtii ching 503, San phim PCR cua gen
vp28 tir sinh khéi chung C. reinhardtii 503-2 nudi &
binh tam gidc 100 mL(1), binh 250 mL(2), binh
500 mL(3), binh 1000 mL(4) va M la Marker
$X174Hae 111 digest
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Lua chon mdi truomg dinh dwéng thich hgp  ¢c6 MPTB ting chdm nhung van glu duoc trang
dé nudi tao C. reinhardtii thai tao tot. Chinh vi vay, néu can giir chung,

Két qua nghién ctu anh huong cua 7 méi  nén chon moi truorng NAPK dé duy tri tao dugc
truong dinh_dudng lén sinh truong cua Chung lau dai, con méi trudng TAP c¢6 thé duoc st
d6i ching (503) va téi to hop (503-2) danh gia  dung trong cac thi nghiém thu sinh khdi can
bang MPTB dugc trinh bay & hinh 2. MDTB cao trong mot khoang thoi gian ngan.

Két qua trinh bay & hinh 2 cho thdy, TAP 1a  Su sai khac c6 ¥ nghia thong ké sinh hoc
moi truong dinh dudng t6t nhat cho sinh truong (p < 0,05) vé MDTB gitra moi truong TAP voi
cua ca 2 chung ddi chung va tai té hop, véi 6 mdi truong nudi con lai. Thoi gian tao dat
MDTB cuc dai dat gia tri lan luot 14 3,17 + 0,01 MDTB cuc dai ¢ chung ddi ching ngan hon so
x 108 va 2,5 + 0,07 x 10° t& bao/mL sau 3va 7 V6i chung tai t6 hop. Hon nira, toc do sinh
ngay nudi, twong tmg. Sau mdi truong TAP, truong ddc trung (w/ngay) cua ca 2 chung tao C.
MDTB cua tao giam dan ¢ mdéi truong nudi  reinhardtii & moi truong dinh ducmg TAP cling
trong ung la NAPK, C, Bol 3N, CA, HS va datgiatri cao nhét so voi 6 moi truong con lai.
HNS. Dic biét, dbi véi ching tai té hop, tao bi  Chung ddi ching 503 ¢6 téc do sinh truéng dic
chét hoan toan ¢ moi trudng dinh dudng HS va  trung p cao hon ching téi t0 hop, twong @ng
HNS sau 10 ngay nudi ciy. Mbi truong NAPK  1,15/ngay so véi 0,46/ngay.
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Hinh 2. Thay d6i MDTB cua ching déi ching 503 (a) va chung tai t6 hop 503-2 (b) ¢ cac moi
truong dinh dudng khéc nhau

Vi vay, moi truong TAP dugc chon [a méi sy luu thong cia mang, su khuéch tan cua cac
truong nudi co ban cho cac thi nghi¢m nghién  phan tir va dic biét anh huong dén cac phan tng
cau tiep theo. sinh héa thdng qua kiém soat dong hoc cua

A Lia Au oo ; enzyme (Raven & Geider 1988; Davison,
t'-r‘l‘;fﬂfg‘;ﬁ adtlgg g'iglr?#;’: dtt?i"‘h hop cho sinh 1991 két qua thu duoc vé anh huong caa nhiét
' do 1én sinh truéng cua ching d6i chang va tai to

Sau khi lya chon dwgc mdi truong dinh hop (hinh 3) da cho thay ching 503 sinh trudng

dudng thich hop dé nudi tao C. reinhardtii 5t nhat & nhiét do 25°C, véi MDTB dat cao

Chung ddi chung va tai td hop, anh huéng cua nphat 1a 3,04 + 0,12 x 106 TB/mL sau 3 ngay
cac diéu kién nudi Cay nhu nhiét do, cuong 4o  nudi (hinh 3a).

anh sang, pH, d6 man, ngudn nito va carbon 1én

sinh truong dugc tiép tuc nghién ctu nhim tim O nhiét do trén, té bao tao giir duoc trang
ra cac didu kién nudi téi wu. Két qua nghién cgu  thai sinh dudng, mau xanh va c6 kha nang
duoc trinh bay ¢ hinh 3-8. chuyén dong C6 sy sai khéc dang ké giita
. . o MDTB 6 nhiét do 25°C va cac nhiét do con lai
Anh hiong cua nhiét dg (p < 0,05). O nhiét d6 20 va 30°C, tao nay sinh

Nhi¢t 6 anh hudng téi cac qua trinh chuyen treéng cham hon véi MPTB cuc dai chi dat
héa trong té bao théng qua viéc anh huéng dén  twong wng la 1,17 + 0,15 x 10° va 1,94 + 0,09 x
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10° TB/mL,sau 3 ngay nudi. Sau 7 ngay nudi,
MDTB ¢ tat cd cac nhi¢t do deu c6 xu hu:orng
giam dang ké do té bao bi tan. Piéu nay c6 thé
do & nhiét do trén téi wu, téc do tang trudng cua
tao dot ngot giam do giam tong hop protein
(Renaud et al., 2002). Trong khi do6, ching 503-
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2 cO kha nang sinh truong tét trong dai nhiét do
20-30°C va dat gia tri MDTB cao nhat 122,82 +
0,16 x 10° TB/mL & nhiét do 25°C sau 7 ngay
nudi (hinh 3b). Khong co sy khac bigt co y
nghia vé MDTB gitta nhiét d6 20 va 25°C
(p > 0,05).
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Hinh 3. Thay dm MDTB cua chung dbi ching 503 (a) va
chang tai to hop 503-2 (b) & nhiét do khac nhau
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Hinh 4. Thay d6i MDTB cta chung déi ching 503 (a) va chang tai to hop 503-2 (b) ¢ cudng do

chiéu sang khac nhau

Nhu vay, nhiét 46 25°C thich hop nhat cho
sinh truong cua ca 2 chang 503 va 503-2. Két
qua thu dugc hoan toan twong dong voi cong bd
cua Haris (1989), Vitova et al. (2011) vé nhiét do
t6i uu cho sinh trudng cua vi tao C. relnhardtn la
20-25°C. Hon nira, 6 nhiét do t6i uu, tao C.
reinhardtii duy tri trang thai té bao sinh dudng
cao, day 1a giai doan tao phan chia té bao dan dén
gia tang MPTB nhanh chong.

Anh hong ciia cuong dé anh sang

Anh sang la mét yéu tb quan trong anh
hudng t6i sinh trudng cua tao va rat kho de kiém
soat. Két qua anh huéng coa cuong do anh sang

lén sinh truong cua chung d6i ching va tai to
hop dugc trinh bay ¢ hinh 4. Nhin chung, trong

dai cuong do anh sang 2-15 klux duoc thir
nghiém, cuong d6 sang 2 klux 1a téi vu nhit cho
sinh truéng cua ca 2 chung 503 va 503-2 véi
MBDTB cuc dai dat 1an luot 14 3,12 + 0,29 x 108
va 3,04 + 0,22 x 10°TB/mL sau 3 va 7 ngay
nudi, twong tng. O cudng do sang 5, 7 va 10
klux, ca hai Chung tao déu sinh truréng cham hon
va khong c6 su sai khac nhiéu vé MDTB giita
cac cuong d¢ anh sang nay (p > 0,05).

Két qua thu duoc cling twong tu Véi Cong bo
cta Chae et al. (2014) vé cuong do anh sang toi
uu cho sinh truong cua tao C. reinhardtii la
2,38 klux. O cuong do 4nh sang cao hon (4,66
klux) va thap hon (1, 33 klux) thi toc do sinh
truong cua tao nay déu bi Gc ché. Tuy nhién,
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cong bb cua Lehr et al. (2012) khi nudi cay
quang tu dudng tao C. reinhardtii Stm6 trong
h¢ thong kin (PBR) cd thé tich 2 lit trong moi
truong TAP khong bo sung acetate, nhi¢t do
25°C, ¢0 suc 5% khi CO véi toc do dong khi la
30 mL/phut da cho thay & cuong do sang 0-200
UE/m?s (twong duong 0-10 klux), sinh truéng
cua tdo tang manh khi cuong do anh sang tang;
& ngudng 200-1700 PE/m?s (twong duong 10-
34 klux), sinh truong cua tdo tang nhe khi tang
cuong do chiéu sang. Cuorng d6 chiéu sang vuot
ngudng 1.700 PE/m?s (34 klux), sinh truong
cta tao giam rat manh do qua trinh quang uc
ch¢ da xdy ra. Su khac nhau nay co thé do déc
diém di truyén cua céc chiang tao st dung cho
nghién ctu la khac nhau.

Anh hieong ciia pH méi triong nuoi

pH moi truorng anh huong dén kha nang hoa
tan va hip thu cac chat dinh dudng cua té bao.
Do véy, pH 1a mot trong nhiing yéu t6 rt quan
trong anh huo*ng téi sinh trudng cia tdao. Trong
thi nghlem nay, 2 chung tdo dugc nudi trong
moi truo‘ng c6 gia tri pH thay doi tir 3, 5, 7, 9 va
11. Két qua chi ra & hinh 5a da cho thiy pH moi

MDTB (x10°TB/mL)
o ga W
S B

ER
h =

Neay
EpH7

OpH3 EpHS

truong nudi dao dong 5-7 (nghiéng vé tinh axit)
1a thich hop nhat cho sinh trueéng cua | chiing dbi
chang 503, vai gia tri MPTB va toc do sinh
trudng dac tmng (1) dat cao nhat 1a 3,24 + 0,23
x 10° TB/mL va 1,18/ngay, tu:ong mg. Doi V6
chang tai t6 hop 503-2, pH méi truong trung
tinh (pH = 7) 13 thich hop nhat cho sinh truong
clia chung nay, véi MPTB cuc dai va toc do
sinh truong dic trung dat lan Iuot 12 2,62 + 0,28
x 10° TB/mL va 0,46/ngay (hinh 5b). O ngudng
pH <5 vapH> 9, sinh trrong cua ca 2 chung
nay déu bi uc ché manh va tao bi chét ngay sau
1 ngay nubi.

Két qua thu duoc ciing tuong tu Vi cong bd
cua Messerli et al., (2005) cho rang pH 6,5-8 la
phu hgp cho sinh truéng caa tao C. reinhardtii.
Hon nira, Moroney & Tolbert (1985) da xac dinh
rang pH < 6,95 gilp viéc str dung CO2 cho quang
hop & tao C. reinhardtii dwoc hiéu qua hon. O
moi truong c6 pH qué axit hoac qua kiém s& anh
huong xau dén sw hip thu dinh dudng
(Gensemer et al., 1993) hoac gay ra doc tinh kim
loai (Anderson & Morel, 1978), tir 46 anh huong
Xau dén sinh truong va phét trién cua tao.

30 b

EpH9 mpHI11

Hinh 5. Thay d6i MPTB cua chung dbi ching 503 (a) va chang tai t6 hop 503-2 (b) & pH moi

truong nudi khac nhau

Anh hiréng ciia nguon carbon

Carbon chiém kh0ang 50% sinh khéi kho té
bao (Becker, 1994) va la chat dinh dudng thiét
yéu nhét cho su phat trlen cua vi tao. Nguyen tu
carbon 1a thanh phan ciu tao cua tat ca cac phan
tr hitu co va khung carbon la cot 16i cua tat ca
céc chat chuyén hoa trong té bao. Pa c6 cong bd
cho thay C. reinhardtii c6 kha nang sinh truong
theo kiéu quang tu dudng va tap dudng, do
ching c6 kha ning sir dung dwoc ca ngudn
carbon v6 co hodc hiru co. Chinh vi vay, trong
thi nghiém anh huong ctia ngudn carbon, ching
t0i st dung 4 nguon carbon khac nhau la
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Trisbase, acetate, NaHCOs va  Nax-
glycerophosphate dé nudi ca 2 Chung tao
(hinh 6). Ket qua nghién cuu trinh bay ¢ hinh 6
da cho thay sinh truéng cua ca 2 Chung doi
chang va tai td hop déu dat cao nhit & ngudn C-
Trisbase (ngudn carbon dugc st dung trong moi
truong TAP chuan) véi gia tri MPTB cuc dai
dat 3,04 0,12 x 10°va 2,9 + 0,12 x 10° TB/ml
sau 3 va 7 ngay nudi, lan lugt. MDTB giam dan
& cac cong thuc céd nguon carbon la acetate,
Na,- glycerophosphate va NaHCOgz, tuong Gng.
O cong thuc co nguon C-NaHCOg, tao hau nhu
khong sinh truong va chét sau 7 ngay nuoi.
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Diéu nay c6 thé do bo sung nguon C-NaHCOs
lam tang pH cta mdi truong nubi vé ngudng

MPTB (x 106 TB/mL)
S T ™
T = = e o

o

=

Naiy

C- Trisbase BNa,

bazo, trong khi do, sinh trudng thich hop cua
tao nay & moi treong pH trung tinh.

MBTB (x 10° TB/mL)
Pl

0 3 7 10 14

Ngiy

- glycerophosphate BC- Acetate DC-NaHCO,

Hinh 6. Thay d6i MPTB cuia chung d6i ching 503 (a) va chang tai t6 hop 503-2 (b) ¢ cac nguon

carbon khac nhau

Két qua thu duoc vé ngudn carbon thich hop
cho sinh tredng cta 2 chung 503 va 503-2 trong
thi nghi¢m cua ching t6i ¢ sai khac so véi
cdng b6 cua Taghavi & Robinson (2016) khi
nudi tdo C. reinhardtii CC125 (chung hoang
dai) va CW15 (dot bien thanh te bao) trén moi
treong Tri‘s phosphate (TP) ran va long c6 bo
sung nguon carbon khiac nhau nhu acetate,
glycerol (nong do tr 10-100 mM) h0ac
methanol (ndng @6 tir 0,01-718 mM). Trong 3
ngmn carbon dugc str dung, nguon acetate (10
va 35 mM) cho toc do tang trudng cao hon so
v6i hai ngudn carbon con lai va cac nong do
khac. Ca hai ching nay co toc do tang trudng
cao nhat ¢ nong do acetate 35 mM va glycerol
10 mM. Sy sai khac nay co thé do dic diém di
truyen cua tirng chung tao thi nghiém. Chinh vi
vay, doi véi chung 503 va 503-2 van giit
nguyen ngudn carbon trong mdi truong TAP
cho cac thi nghiém tiép theo.

Anh huréng cua nguon nito

Nito 1a mét trong nhiing chit dinh dudng
chinh trong qué trinh trao doi Chat cua vi tao.
bay la thanh phan thiét yéu cua tat ca cac protein
trong té bao, céc axit nucleic va sac t6
chlorophyll. Nito ¢6 thé chiém tir 1 dén 20% sinh
khéi kho (Rlchmond 2004), tuy thuoc vao nguon
cung cdp va hiéu qua sir dung cua timng ngudn
nito khac nhau. Tao C. reinhardtii khong tich liy
céc hop chét nito ndi bao (Harris, 2009) Vi vay,
nito phai dugc cung cap sin trong moi truong
nudi dé cho tio sinh truong va phét trlen C.
reinhardtii c6 thé hap thu dugc mot sé ngudn
nito khac nhau nhu nitrate, nitrite, urea hoac
ammonium (Harris, 1989). Chl'nh v‘| vay, trong

thi nghiém anh huong cia nito, 3 ngudn nito
chinh 1a N-Nitrate; N-Amonium va N-Urea da
dugc su dung cho nudi téo C. reinhardtii. Ket
qua nghién ctu chi ra trén hinh 7a da cho thay
ching 503 sinh truong tot nhat ¢ nguon nito la
nitrate véi MDTB cuc dai dat 3,06 + 0,12 x 10°
TB/mL sau 7 ngay nudi. Dich tdo ¢ cong thirc
nay van c6 mau xanh dic trung, cac té bao con
nguyen ven sau 10 ngay theo ddi. O cong thic
nguon nito con lai, sinh truong cua chung 503 ¢o
xu hudng gidng nhau: Sinh truéng cua tao t6t
nhat trong khoang 3 ngay dau, sau do tao bi tan
nhanh, dich tao chuyen sang mau xanh vang, té
bao tan; MDTB ¢ cac cong thic nay déu bi glam
nhanh. Vi vay, ngudn N-NOs™ duoc chon cho céc
thi nghiém tiép theo cho chung ddi chiing 503.

Trong khi do6, chung 503-2 lai cO sinh
trudng tot nhat & nguon nito hdn hop (nguon
nitrate va amonium da c6 trong méi truong TAP
chuan), véi gia tri MDTB cuc dai dat 14 2,96 +
0,12 x 10° TB/mL sau 7 ngay nuoi. Tiép theo la
cbng thixc N-Amonium, véi gia tri MPTB cuc
dai la 1,94 + 0,08 x 10° TB/mL. Cong thuc
nguon N-NOs téo sinh trudng cham hon, 1 s0 te
bao tao bi tan. Cong thuc N-Urea tao chi duy tri
mau xanh déc trung dugce 3 ngay, sau d6 dich
tao chuyen sang mau xanh vang va té bao tan
hoan toan ¢ ngay thir 10 sau nu6i (hinh 7b). Vi
vay, dbi véi chang 503-2 ngudn nito ¢ san
trong moi truong TAP duoc chon cho cac thi
nghiém nghién cau tiép theo.

Nguon nito thich hop cho sinh truorng cua
tao C. reinhardtii phu thugc nhiéu vao chuang
tao. Theo cong bé cua Florencio & Vega (1983)
cho thdy nguén nito wu tién cho sinh trudng cua
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tao C. reinhardtii 1a nguon N-Amonium (NHs*)
do qua trinh dong hoa ammonium doi hoi it
nang lugng hon so v&i Cac nguon nito pho bién
khac nhu nitrate va nitrite (Grossmann, 2000).
Nitrate va nitrite can dugc khir chuyén doi sang
dang ammonium, qua trinh nay doi hdi nang

[
=

=

MBTB (x 10° TB/mL)
faai i
FE T

=

"t

=

Ngiy
aON-NOj

@bC-TAP

MPTB (x 10° TB/mL)
v

lugng, do vay, su phat trién cua tao trén nguon
nitrate xay ra chdm hon so véi ammonium. Hon
nira, mot s6 chang tao nhu C. reinhardtii 137¢
khong c6 hoat tinh nitrate reductase (Nichols et

, 1978). Vi vay, ching khdng thé str dung
nguon N-nitrate dé tang trudng dugc.

R R N R N
= W= B

BN - NHj

BN - urea

Hinh 7. Thay d6i MPTB cua chung ddi ching 503 (a) va tai to hop 503-2 (b) & cAc ngudn nito khac nhau

Anh hirong cua nong dé muoi NaCl

Két qua thu duoc vé anh husng cua nong do
MUuoi 1én sinh trudng caa 2 chung tao nghién cau
dugc trinh bay ¢ hinh 8. Sau 10 ngay nudi, sinh
truong cua chung 503 tot nhat nong do mudi 1a
100 mM (MDTB dat 3,25 + 0,08 x 10° TB/mL),
tiep theo 1a 50 mM (3,03 + 0,18 x 10° TB/mL)
sau 7 ngay (hinh 8a). Dich tdo ¢ 2 cong thirc nay
c6 mau xanh dac trung, té bao con nguyén ven.
6] nong d6 mudi la 200 mM tdo sinh truong phat
trién cham. O nong d6 mudi 1a 300 mM va
400 mM, tao bj chét sau 3 ngay nuoi.

40
15

)

L
=

MBPTB (x 10° TB/

1 Ngiy

Chung tai to hop 503-2, rit nhay cam voi
cac diéu kién nudi nén sinh trudng rat cham
trong moi truong co cac néng dd mubi duoc
nghién ciu. Sau 10 ngay nudi cdy, sinh trudng
ctia chung tao nay tt nhat & nong do mudi 1a 50
mM, véi gia tri MDTB dat la 2,49 + 0,05 x 10°
TB/mL sau 7 ngay nudi cay (hinh 8b). O néng
d6 mudi nay, té bao tao co mau xanh déc trung
va con nguyén ven. O cac nong d6 mudi cao
hon sinh truéng cua tao bi giam dan. O cong
thirc ¢6 ndng dd mudi 1a 300 mM va 400 mM
thi tao chét sau 3 ngay nudi.

300 - 400
tio chét

»

0 3 7 10
Ngiy

STAP B[50 mM] B[100mM] B[200mM] BA[300 mM] 0400 mM]
Hinh 8. Thay d6i MPTB cua chung dbi chirng 503 (a) va ching tai t6 hop 503-2 (b) & cac ndng do

mubi khac nhau

Coéng bo cua Reynoso & de Gamboa (1982)
da cho thy khi tang ndng d6 mubi NaCl (0,085
M, tuong duong 4,96 g NaCl/L) da lam giam
48% MDTB cua chung Chlamydomonas. Tang
truong cia tao gan nhu bi tc ché hoan toan &
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nong do NaCl > 8 g/L. Trong khi do, Salama et
al. (2014) céng b chung tao C. mexicana c6
kha nang sinh truong trong nudc thai sinh hoat
cta thanh phd & cac ¢ man khac nhau 1én dén
400 mmol NaCl trong 10 ngay. Két qua nghién
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ciru da cho thidy C. mexicana c6 toc do ting
trudng cao hon ¢ ngudng 100 va 200 mM NaCl.
Nhu vay, su thich tng véi nong d6 mudi o tao
Chlamydomonas phu thugc vao dac tinh di
truyén cua ting chung thi nghi¢m. Trong diéu
kién thi nghlem Cua chung toi, dol véi chung
503 va 503-2 nén b sung thém muol & nong do
50-100 mM cho céc thi nghiém tiép theo.

KET LUAN

Céc két qua trong nghién ctru nay cho thiy
gen vp28 trong hé gen cua chung tai t6 hop C.
reinhardtii 503-2 van dugc duy tri 6n dinh qua
c4c cap d6 nudi khac nhau. bieu ki¢n thich hop
cho sinh trudng cua 2 chung dbi chung va tai to
hop C. reinhardtii 503 va 503-2 la: méi trrong
TAP, nhiét do 25°C, cuong d anh sang 2 Klux,
pH = 7, ngudn carbon la Trisbase, nguon nito 1a
nitrate hodc nito hon hop trong moéi truong
TAP, nong d6 mudi 50-100 mM. Duéi diéu
ki¢n nudi thich hop, mat do té bao cuc dai cua
chung dbi d6i chung va tai to hop dat lan luot 12
3,25 + 0,08 x 10°va 2,96 + 0,17 x 10° TB/ mL
sau 3 va 7 ngay nudi.

Lo cdm on: Cong trinh duoc hd trg kinh phl tur
dé tai “Nghién ciu tao chung vi tao
Chlamydomonas  reinhardtii biéu hién proteln
VP28 cua virus gay bénh d@om trang (WSSV) ¢
tom dé lam thitc dan phong bénh dém trang”
thudc chuong trinh Cong nghé sinh hoc trong
nong nghiép- thuy san, BO NNPTNT nam 2017—
2019. Bé tai co sir dung mot 30 trang thiét bj
cua Phong thi nghiém trong diém Cong nghé
gen, Vién Cdng nghé sinh hoc.
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THE SELECTION OF APPROPRIATE CULTURAL CONDITIONS FOR
GROWTH OF RECOMBINANT GREEN MICROALGA Chlamydomonas
reinhardtii IN LABORATORY CONDITION

Dang Diem Hong®", Luu Thi Tam?, Le Thi Thom*?, Hoang Thi Lan Anh?,
Ngo Thi Hoai Thu!, Ha Thi Thu?!, Nguyen Minh Huong?, Dong Van Quyen*

YInstitute of Biotechnology, VAST
2Graduate University of Science and Technology, VAST

SUMMARY

The green alga Chlamydomonas reinhardtii is a model organism for studying mechanism of the body in
response to changes in environmental conditions, photosynthesis as well as chloroplast biogenesis and can be
modified to produce high value proteins. In this study, we present results on the selection of cultural
conditions for the growth of cell wall - deficient mutant C. reinhardtii (503 strain-control) and recombinant
503-2 strain expressing VP28 protein of White Spot Syndrome Virus (WSSV) in 250 ml flasks. Suitable
conditions for the growth of both control and recombinant strains were TAP medium, temperature of 25°C,
pH =7, light intensity of 2 klux, C source - Trisbase, N source - nitrate and salinity of 50-100 mM. In these
conditions, maximum cell density of the control and recombinant strains was 3.20 + 0.08 x 10° and 2.96 +
0.17 x 108 cells/ mL after 3 and 7 days of cultivation, respectively. The presence of vp28 gene in the
recombinant microalgal strain was stably maintained at all levels of culture. The results of this paper will be a
scientific basis for culturing the recombinant C. reinhardtii to obtain algal biomass which had high expression
of surface VP28 protein of WSSV’s envelope for edible vaccine production vaccine by feeding in order to
prevent white spot disease of shrimp.
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