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TAO CHUNG VI TAO Chlamydomonas reinhardtii TAI TO HQP MANG GEN
MA HOA PROTEIN VP28 CUA VIRUS GAY BENH POM TRANG TREN TOM
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TOM TAT: Virus giy hoi ching dém tring (WSSV: white spot syndrome virus) 1a tic nhan hang
dau gy chét tom & cac trang trai nudi tom trén thé gidi. O Viét Nam, WSSV di dwoc xac dinh 1a
mot trong cac tac nhan gy ton that 16n nhat cho nganh nudi tém. VP28 va VP26 la hai protein bé
mat cia WSSV, thuong duge str dung lam marker chan doan virus hodc khang nguyén dich cho
phat trién vaccine phong WSSV. Protein VP28 tai t6 hop (rVP28) di dugc nghién ctru biéu hién &
nhiéu hé théng khac nhau nhu E. coli, nAm men, baculovirus. rVP28 biéu hién trong cac hé théng
nay thé hién kha ning bao vé t6m chéng lai su 1ay nhiém WSSV, tuy nhién, cac hé théng nay con
cac han ché nhét dinh vé hiéu suét biéu hién va tinh an toan sinh hoc. Gan day, hé thong tao luc
Chlamydomonas reinhardtii & dugc tmg dung nhiéu trén thé gidi dé biéu hién cac protein tai to
hop va tao vaccine theo dwong an ¢ thuy san do cac uu thé vé tinh hiéu qua va tinh an toan cao.
C. reinhardtii ciing dugc sir dung 1am thirc an trong tu nhién ctia tom do chting mang nhiéu thanh
phan dinh dudng, tét cho sirc khoe va sy ting truéng cua tom. Trong nghién ciru nay, gen mé hoa
protein VP28 duoc cai bién mé di truyén cho phu hop véi hé thong biéu hién C. reinhardii va dua
vao hé gen C. reinhardtii bang phu'ong phép xung dién. Cac chung C. reinhardtiii tai t6 hop dugc
chon loc bang phuong phap PCR va giai trinh tu gen; su biéu hién cua VP28 & mirc d6 phién ma
dugc danh gia ma bang phuong phap RT-PCR. Két qua khing dinh da tao duoc cac chung C.
reinhardtii tai to hop biéu hién VP28. Céc nghién ctru dang dugc thue hién nham phat trién vaccine

theo duong an phong bénh dém trang & tom.

Tir khéa: Chlamydomonas reinhardtii, chung tai to hop, protein VP28, virus giy bénh dém tring.

MO PAU

Virus gdy hoi ching dom traing WSSV 1a
tac nhan hang dau gy chét tom & cac trang trai
nudi tom trén thé giéi (Lightner et al., 1997; Lo
et al., 2005; Cavalli et al., 2008). Dac diém cua
bénh do WSSV gay ra trén tom la sy xuét hién
cac ddm tring trén vo tom va gy chét tom hang
loat véi ty 1& tir 80-100% sau nhiém 3-5 ngay
(Chou et al., 1995; Lo et al., 2005). Trong 5-10
nam trd lai ddy, WSSV dugc xac dinh 1a mot
trong cac tic nhan gay bénh va giy ton that 16n
nhét cho nganh nu6i tom cua Viét Nam. Viéc
phat trién dugc cac vaccine phong bénh WSSV
cho tdm c6 hiéu qua cao, an toan vdi nguoi su
dung 1a doi hoi cap bach.

WSSV chira 5 loai protein cdu trac chinh 1a
VP28, VP26, VP24, VP19 va VPI15; trong d6
VP28 va VP26 1a hai protein biéu hién trén vo
virus. Do tinh khang nguyén cao va kha nang

92

kich thich hé théng mién dich cta tom, VP26 va
VP28 thuong duoc st dung lam marker chin
doan virus hoac khang nguyén dich cho vaccine
phong WSSV (van Hulten et al, 2001,
Witteveldt et al., 2004; Rout et al., 2007; Li X
et al., 2010; Syed et al., 2011). rVP28 da duoc
nghién ctru biéu hién & nhiéu hé théng khac
nhau nhu E. coli, nAm men, baculovirus (Rajeev
et al., 2005; Syedet al., 2009; Hou et al., 2011).
Witteveldt et al. (2004) da biéu hién protein
VP28 va trdn voi thic dan tdm tao vaccine
duong an, thtr nghiém cho tom su Penaeus
monodon cho thdy VP28 tai t6 hop c¢6 hiéu qua
bao ho mién dich 1én t§i 70%. Tuy nhién, cac hé
théng biéu hién trén van con nhiéu han ché: hé
thdng baculovirus thuong cho hiéu suat khong
cao, gia thanh dat; hé thong E. coli lai doi hoi
viée loai ndi doc td, qué trinh nay kha phirc tap
va lam tang gia thanh cua san phim. Vi vay, can
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c6 nhirng nghién ctru, phat trién hé théng thay
thé va khéc phuc han ché cua céac hé théng biéu
hién ndi trén.

Tao luc, C. reinhardtii, 1a loai tao don bao
thudc ho Chlamydomonadaceae, chi
Chlamydomonas, c6 dudong kinh khoang 10 pm
va di chuyén bang hai long flagella, phan b
rong rai trong dit va nudc ngot. C. reinhardtii
da dugc Cuc quan 1y thuc phim va dwoc phim
Hoa Ky ching nhian la an toan “Generally
Regarding As Safe (GRAS)”. C. reinhardtii
hién dugc st dung rong rai trén thé gioi, nhiéu
vaccine dd dwoc san xuét thanh cong bang hé
thdng nay, nhu vaccine phong sbt rét, vaccine
virus 16 mdém long moéng, tu cidu vang
Staphylococcus aureus, virus cuam lon va
papillomavirus & nguodi (Rosales-Mendosas,
2013). Trong tu nhién, C. reinhardtii cing la
nguén thic an giau dinh dudng cua tom, gin
day rat nhiéu nghién ciru trén thé gioi da tng
dung hé thong vi tao nay dé phat trién vaccine
phong cac bénh do virus ¢ tom (Somchai et al.,
2016). Trong nghién ctru nay, ching t6i da su
dung k¥ thuat xung dién dé chuyén gen wp28
cia WSSV vao h€ gen nhan cua C. reinhardtii,
nhim tao ra chung tao luc tai td hop biéu hién
protein VP28 nhu la vaccine dudng an cho tom.

VAT LIEU VA PHUONG PHAP NGHIEN CUU
Vector, chiing gidng va diéu kién nudi cay

Gene ma hoéa protein VP28 cua WSSVda
duoc tach dong va xac dinh trinh ty nhu mo ta
trong cac nghién cuu trudc cua chung téi (Ha
Thi Thu, Pinh Thuong Van, 2007; Ha Thi Thu
va nnk., 2011). Vector pChlamy4 (Invitrogen,
Hoa Ky) dugc st dung dé chuyén cau trac di
truyén biéu hién rVP28 dudi sy diéu hoa cua
promoter HSP70/RBSC2 vao hé gen vi tdo
C. reinhardtii.

Ching tao luc C. reinhardtii 137¢ st dung
trong nghién ctru ndy dwoc cung cap theo kit
GeneArt Protein Expression (Invitrogen, Hoa
Ky). C. reinhardtii 137c dugc nudi trong moi
truong TAP (Gorman et al., 1965), lic 100
vong/ phit hodc nudi tinh va lic bang tay 1-3
1an mdi 12 gio, chiéu sang theo chu ky 12 gio
sang/ 12 gid tdi & 25-27°C.

Cai bién codon

Trinh ty codon ma hda protein VP28 duogc
chung t61 danh gia mic d6 phu hop codon
(CAl-codon adaptation index) v&i hé gen nhan
cua C. reinhardtii bang phin mém Sequential
v2  (http://gcua.schoedl.de/sequential v2.html).
Cac codon hiém va rat hiém phat hién duoc
trong trinh ty ma hoa s& dugc thay thé bang cac
codon khic theo tiéu chi khong lam thay d6i
trinh tu axit amin cua protein dugc ma hoa. Cac
codon duoc lua chon dé thay thé 1a cac codon
c6 mirc do str dung phd bién nhét trong hé gen
nhan C. reinhardtii (chi s6 CAI trong khoang
0,8-1,0) nham dam bao t&i vu mirc do biéu hién
ctua protein VP28. Trinh ty ma héa t6i wu duoc
giri tong hop hoéa hoc boi Integrated DNA
Technology (IDT, Hoa Ky).

Chuyén gen bing phwong phap xung di¢n

Trinh ty cai bién codon cia gen vp28 duge
cit bang enzyme Xbal va EcoRI va gin vao
vector pChlamy4 tai vi tri tuong Ung dudi su
diéu khién ctua promoter HSP70/RBSC2, tao
thanh vector pChlamy4-VP28. Ching tao
C. reinhardtii 137¢c dugc nudi tinh trong 25 ml
mdi trudng TAP ¢ nhiét do 25°C véi didu kién
chiéu sang 12 gio sang/12 gio t6i. Khi mat d¢
C. reinhardtii 137¢c dat 2 x 10° t& bao/ml, té bao
tao luc dwoc thu bang cach ly tim trong 10 phut
& toe do 2.500 vong/phut. Tua té bao duogc ria
hai 1dn bang 5 ml dung dich MAX Efficiency
Transformation for Algae (MAX)
(Thermofisher Scientific, Hoa Ky), sau mdi lan
rira té bao duoc thu bang ly tim nhu trén. Tua té
bao sau d6 dugc hoa lai vao 250 pl dung dich
MAX, bd sung 1 pg plasmid pChlamy4-VP28
va U trén da trong 15 phat. Hon hop té bao va
plasmid sau d6 duoc chuyén sang cuvette xung
dién 2mm (Biorad, Hoa Ky) dé tién hanh xung
dién. Qua trinh xung dién duoc thuc hién béng
may Gene Pulser Xcell (Biorad, Hoa Ky) ¢ hi¢u
dién thé 300V, dién tré 800 Q va dién dung 50
uF. Té bao sau xung di¢n dugc u trén da trong
15 phut trude khi bo sung vao 10 ml méi truong
TAP-40 mM sucrose, nudi lic 6-9 tiéng trong
didu kién khong chiéu sang & tdc do 100
vong/phit. Té bao sau phuc hdi duge thu bang
ly tam 2500 vong/phut trong 5 phuat va trai 1én
moi truong thach chon loc TAP-2,5 pg/ml
zeocin, nudi trong diéu kién 12 gio sang/ 12 gio
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t6i & 25°C. Khuin lac xuét hién sau7-10 ngay
nuoi cay.

Chon lgc cac dong tao lyc mang gen vwp28
bang PCR tir khun lac

Khuén lac xuat hién trén dia chon loc sau
chuyén gen duoc tién hanh kiém tra sy c6 mit
ctia gen vp28 cai bién codon bang phuong phap
PCR tr khuin lac. Mot phﬁn khuan lac
C. reinhardtii dugc bd sung vao 50 ul EDTA 10
mM dé chiét tho DNA bang cach dun séi &
100°C trong vong 5 phut. 2 ul DNA thu duoc
dugc dung lam khuoén cho phan tmg PCR voi
cip moi VP28-F: TACAGAATTCATGGACCT
CAGCTTC va VP28-R:CGGAGTAATCTAG
ACTGCAGAATAG theo chu trinh nhiét nhu
sau: 94°C trong 3 phut; 35 chu ky ctua 94°C
trong 30 gidy, 51°C trong 30 giay, 72°C trong 1
phut 30 gidy; 72°C trong 5 phit va gitt & 4°C.
Pé lam dbi chang, gen rubisco cua
C. reinhardtii duoc khuéch dai v6i cap modi
Rbs-F:  ATCTGCACCTGCTTCTGGTT va
Rbs-R: ACAAGGCCTACGTGTCCAAC theo
chu trinh nhiét nhw sau: 94°C trong 3 phut; 35
chu ky ctua 94°C trong 30 gidy, 51°C trong 30
gidy, 72°C trong 30 gidy; 72°C trong 5 phut va
giir ¢ 4°C.

Kiém tra sy biéu hi¢n cia rVP28 bang RT-
PCR

V6i 2 ml té bao tao sau 3 ngay nudi lac 100
vong/phat trong mdi truong TAP-5 upg/ml
zeocin ¢ diéu kién chiéu sang 12 gio/ toi 12 gio,
25-27°C dugc thu bang ly tam véi toe do 2500
vong/phit trong 5 phit. RNA tong sb tir té bao
duoc tinh sach bé‘mg kit PureLink RNA
Extraction (Thermofisher, Hoa Ky). 0.5 pg
RNA tinh sach dugc dung lam khuén cho phan
tmg RT-PCR st dung enzyme Superscript III
(Thermofisher, Hoa Ky) theo hudng din cia
nha sin Xuét. Cép moi dic hiéu VP28F/R duoc
ding dé khuéch dai mRNA ciia gen w28, va

cip mdi RbsF/R duwoc dung dé khuéch dai
mRNA cua gen rubisco.

KET QUA VA THAO LUAN

Cii bién trinh tw gen vp28 cho hé biéu
hién trong nhdn tdo luc C. reinhardtii

Phan tich mirc ¢ phu hop codon cua gen
vp28 so voi hé codon thuong st dung cia C.
reinhardtii st dung phan mém (CAI - codon
adaptation index) Sequential v2
(http://gcua.schoedl.de/sequential_v2.html) cho
thay, trinh ty md hoa ciia gen vp28 mang kha
nhiéu codon hiém. Theo d¢, trong s6 205 codon
ma hoa ciia gen vp28 kiéu dai, 49 codon (24%
gene) cO tan sO xuat hién trong hé gen
C. reinhardtii dudi 20% (codon hiém) va 26
condon (13% gene) co tan sd xudt hién dudi
10% (codon rat hiém). Tan sb cac codon hiém
va rat hiém trong trinh tw mi hoa cia gen vp28
kiéu dai cho thiy rit kho dé biéu hién protein
VP28 & mitc d§ cao trong vi tdo C. reinhardtii.

Pé dam bao kha ning biéu hién cua protein
VP28 trong h¢ gen vi tdo C. reinhardtii, chung
t6i da tién hanh tdi wu cac codon ciia gen vp28
cho phi hop nhit v6i hé codon cua
C. reinhardtii, str dung chi sé CAI nhu trinh bay
bén trén. Trinh tw mi hoa sau toi wu duoc thé
hién & hinh 1, va mic d¢ phu hop codon véi hé
gen C. reinhardtiii dugc phan tich nhu trong
hinh 2. Theo d6, chi con lai 21 codon trong tong
s6 205 codon cua trinh tw mi héa protein VP28
la khong thé dugc hoan toan tdi wu (thuc nhém
codon hiém c6 mirc d6 xuat hién <20%, thé
hién bang mau ghi trong hinh 2). Tat ca cac
codon rat hiém déu da duoc thay thé. Trinh tu
t6i wu nay dugc ching toi téng hop hoa hoc va
thiét ké vao vector vector pChlamy4 dé biéu
hién protein VP28 trong hé gen tdo luc
C. reinhardltii.

ATG GAC CTC AGC TTC ACG CTC TCG GTG GTC AGC GCG ATT CTG GCTATC ACG

GCT GTG ATT GCC GTC TTC ATC GTC ATC TTT CGCTAC CAC AAC ACC GTG ACC

AAG ACC ATTGAG ACC CAC ACC GAC AACATT GAG ACC AAC ATG GACGAG AAC
CTC CGC ATT CCC GTG ACGGCG GAG GTCGGGTCCGGG TAC TIT AAG ATG
ACGGACGTC TCC TTCGATTCGGAT ACC CTG GGG AAGATT AAG ATTCGGAACGGT
AAG TCG GAT GCC CAG ATG AAG GAGGAG GAT GCTGACCTC GTC ATTACCCCTGTG

GAG GGC CGCGCCCTGGAGGTCACG GTG GGC CAG AACCTGACG TTT GAG GGGACC
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TTC AAG GTG TGG AAC AAC ACCAGCCGG AAG ATT AAC ATTACGGGC ATG CAG
ATG GTG CCC AAG ATT AAC CCGAGC AAG GCT TTT GTGGGCTCCAGC AAC ACC
TCGTCG TTC ACG CCC GTC TCGATCGAC GAG GAT GAGGTGGGG ACC TTIT GTG
TGCGGCACGACGTTCGGTGCTCCC ATT GCTGCGACGGCG GGT GGTAACCTGTTT GAC
ATG TAC GTG CAC GTGACG TAC AGCGGTACC GAG ACG GAG TAA

Hinh 1. Trinh tu codon ma hoa protein VP28 duoc téi uu cho phu hop véi bd codon st dung trong
hé gen tdo luc C. reinhardtii. Cac codon dugc thay thé 1a cdc codon dugc gach chan.
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Hinh 2. Phan tich mirc &6 phu hgp codon cua trinh ty md hoéa gen vp28 da tdi wu d6i v6i hé gen tao
luc C. reinhardtii. Cac codon dugc thé hjén béng mau ghi thuéc nhom codonv hiém (tan soO xuat hién
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Thiét ké vector biéu hién protein VP28 trong
hé gen tio luc C. reinhardtii

M 1T 2 3 4 5 6

4 kb

600 bp

Hinh 3. Ké qua dién di trén gel agrasose san
phim cit cac plasmid bang EcoRl va Xbal M.
Thang DNA chuan, 1,2,3,4,5,6. Cac plasmid tai
t6 hop

Dé biéu hién protein VP28 trong vi tdo
C. reinhardtii, chung t6i lya chon vector biéu
hién pChlamy4 (Invitrogen, Hoa Ky) lam vector
chuyén gen. Vector pChlamy4 mang hai gen
khang khang sinh (Amp va Zeo) cho phép sur
dung ampicillin dé chon loc dong té bao mang
vector tai to hop trong E. coli DH50 va zeocin
dé chon loc dong té bao nhan gen vp28 tai t6
hop trong C.  reinhardtii.  Promoter
HSP70/RBSC2 1a promoter lai ctia hai gen biéu
hién manh trong hé gen nhan cia C. reinhardtii,
hd trg cho viée toi da muc do biéu hién protein
VP28. Doan gen w28 da t6i wu dwoc ching toi
gin vao pChlamy4 & hai vi tri enzyme cit gioi
han FEcoRl va Xbal, tao thanh plasmid
pChlamy4-VP28. Két qua phan tich kich thudc
doan chén cho thiy cac plasmid mang doan
chén voi kich thudc xdp xi 600 bp, ding voi
kich thudc thiét ké cua gen wp28 (hinh 3).
Chung t6i tién hanh doc lai trinh ty 2 plasmid sb
3 va 5, két qua giai trinh tu (khong trinh bay &
ddy) khing dinh di thiét ké thanh cong
pChlamy4-VP28 tai t6 hop. Plasmid nay s&
dugc st dung cho cac nghién ctru tiép theo.

Tao chiing tdo luc C. reinhardtii tai to hop
mang gen vp28

Trong nghién ctru nay chung t6i sit dung
tryc tiép plasmid pChlamy4-VP28 dang vong dé
bién nap vao hé gen nhin cia tio luc
C. reinhardtii bang phuong phap xung dién.
Plasmid dugc bién nap vao té bao bang hiéu
dién thé 1500 V cm™ véi thoi gian xung dién
thyc té tir 18-28 ms. Sau xung dién, té bao duoc
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nudi phuc hdi trong 6-9 tiéng trudc khi duoc
trai 1én moi trudong thach chon loc chira zeocin
2,5 pg/ml. Cac khuan lac bit dau xuit hién sau
7-10 ngay (hinh 4).

Hinh 4. Khuan lac C. reinhardtii xuat hién trén
moi truong chon loc TAP-2,5 pg/ml zeocin 10
ngay sau xung dién

137¢_VP28-FR
PC1 23457 9 10111213 14

VP28-FR
500 bp

Hinh 5. Két qua dién di trén gel agarose san
phim PCR tir 12 khuan lac C. reinhardtii sir
dung cap moi dic hiéu VP28-F va VP28-R. PC:
dbi chimg dwong st dung plasmid pChlamy4-
VP28 lam DNA khuén. Giéng 1-14: cac khudn
lac C. reinhardtii.

Chon loc cac dong tio luc C. reinhardtii tai to
hgp mang gen vp28

Pé kiém tra sy c6 mit cta trinh tu vp28 cai
bién trong hé gen C. reinhardtii, ching t6i tién
hanh PCR tir khuan lac v6i cip modi ddc hiéu
gen vp28 1a VP28-F/VP28-R. Két qua PCR tir
12 khuén lac (hinh 5) cho thiy 4 trén 12 khudn
lac cho san phim PCR dic hiéu triung khép voi
kich thude thiét két cua vp28 (khuan lac 1, 2, 3
va 7). Mot s6 khuan lac (9, 10, 11, 14) cho
bang khuéch dai yéu véi kich thuéc cao hon
kich thudc thiét ké, co thé 1a nhimg trinh ty
chen 1ap lai cua vp28.
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Dé danh gia mirc d6 biéu hién cua gen vp28
trong chung tao C. reinhardtii tai t6 hop, RNA
téng s0 cua C. reinhardtii tai t6 hop sau 3 ngdy
nudi cdy long duoc tinh sach bang kit PureLink
RNA extraction (Thermofisher, Hoa Ky) va su
dung 1am khuén cho phan mg RT-PCR véi cép
mdi dic hiéu VP28-F/VP28-R. Cip mdi Rbs-
F/Rbs-R ddc hiéu cho gen rubisco cua
C. reinhardtii (nghién ctru trude cia nhom) duge
st dung 1am noi kiém danh gia hiéu sut tinh
sach RNA giita cic mau. Két qua RT-PCR (hinh
6) cho thiy chung C. reinhardtiii 1 va 2 biéu hién
vp28 mRNA & mirc do thap, trong khi khong
phat hién dugc vp28 mRNA ¢ ching 3. Két qua
RT-PCR budc dau da khing dinh duoc sy thanh
cong trong viéc chuyén gen vp28 cai bién vao hé
gen tdo luc C. reinhardtii bang phuong phap
xung dién. Mot s ching C. reinhardtii tai t6 hop
da ghi nhan dugc su biéu hién cua gen vp28.
Mirc d6 biéu hién khac nhau ciia gen vp28 trong
cac chung tai to hop co thé duoc giai thich bang
viéc vi tri chen cua gen vp28 trong hé gen C.
reinhardtii 1a ngau nhién theo co ché tai t6 hop
khong twong dong. Mot sb cac nghién ciru trude
d6 da chi ra hién tugng trc ché biéu hién ctia gen
ngoai lai trong hé gen tdo luc C. reinhardtii do
diéu hoa epigenetic hoic RNAi (Schroda et al.,
2002; Jeong et al., 2002).

137¢_ SuperScript —
VP28F/R — RbsF/R

1 2 34 56

FiR1
600 bp

Rubisco
200 bp

Hinh 6. Két qua dién di trén gel agarose san
phiam RT-PCR tir 3 ching C. reinhardtii tii t6
hop (1, 2 va 3) phat hién mRNA cua vp28 va
rubisco. Giéng 1-3: san phém RT-PCR dic hiéu
cho gen vp28. Giéng 4-6: san pham RT-PCR
dac hiéu cho gen rubisco.

KET LUAN

Trong nghién cru ndy, trinh ty cai bién
codon cua gen vp28 ma hoa cho protein VP28
cua virus gy hoi chirng ddm tring di dwoc bién
nap thanh cong vao hé gen tdo luc C. reinhardtii
bang phuong phap xung dién. Trinh ty mi hoa
cta gen vp28 dd duoc cai bién dwa trén chi sb
phi hop codon CAI nhim t6i da hoa muc d
biéu hién ciia protein VP28 trong hé gen
C. reinhardtii.

Chiing t6i d thiét ké thanh cong vector biéu
hién va phat hién, kiém tra sy c6 mit cua gen
vp28 cii bién trong hé gen cua ching
C. reinhardtii tai to hgp. Mic do phién mi cua
gen vp28 cai bién duoc kiém tra béng phuong
phap RT-PCR, két qua cho thiy co su khac biét
gita cac chung chuyén gen. Phat hién nay hoan
toan phu hop voi co ché bién nap thong qua tai
t6 hop khong twong dong cua C. reinhardtii.

Céc nghién ciru trong twong lai nhim thiét
ké vector chuyén gen hd tro tai t6 hop c6 dinh
huong trong h¢ gen C. reinhardtiii s& dem lai
nhitng tiém ning 16n cho huéng cong nghé sur
dung vi tao san xuat protein tai to hop.

Loi cdm on: Cong trinh dugc thyc hién voi sy
hd tro kinh phi ctia dé tai cap co s& Vién Cong
nghé sinh hoc, Vién Han 1dm Khoa hoc va Cong
VN (mi s6 CSPN16-01) va dé tai cap Bo Nong
nghiép va Phat trién Nong thon chwong trinh
CNSH Néng nghi¢p - Thiy san ndm 2017-2019.
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SUMMARY

White spot syndrome virus (WSSV) is the leading cause of shrimp mortality in farms all over the world.
In Vietnam, for the last five to ten years, WSSV has always been among the top causes of diseases and loss in
our shrimp aquaculture. VP28 and VP26 are two capsid proteins of WSSV that commonly used as biomarkers
for diagnosis and target antigens for vaccine against WSSV. Recombinant VP28 (rVP28) has been studied
and expressed in various expression systems including E. coli, yeast and baculovirus. rVP28 expressed in
these systems showed effective protection against WSSV in shrimps, though there remains limitation on
expression efficiency and safety. Recently, green microalgae Chlamydomonas reinhardtii has been widely
used to express pharmaceutical proteins and edible vaccines for aquaculture thanks to its advantages as a safe
and efficient host. C. reinhardtii is also used as nutrious natural food for shrimps due to its benefits towards
shrimp health and growth. In this study, the codons of vp28 gene was adapted and chemically synthesized,
and transformed into the nucleus genome of C. reinhardtii using electroporation. The presence of a codon
optimized vp28 gene in C. reinhardtii genome was confirmed by colony PCR and sequencing; and its
expression level was examined by RT-PCR. These results proved our success in creating transgenic
C. reinhardtiii expressing rVP28 and set the foundation for our future research on edible vaccine against
WSSV for shrimp.
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