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Figure 2: Digestion of plasmid pBI121 , removing the
GUS gene and its accompanying sequence between
two enzymes Sacl and BamHI with a length of 1894
bp; LaneS 2 and 3 digestion of pBl121 plasmid ,
extracting the GUS gene and its accompanying
sequence between two enzymes Sacl and BamHI with
a length of 1894 bp, Lane 1 DNA Ladder 1Kbp

4 pBI121 315 VP28 S5 askad ooyl euid
YOS )¢ilaey 9 s8i 909 ol yod
ean PBIL2T sadly jo o5 azkd 5429 ol Cg>
3 oslees 5 YOS j5igesn olyes 4y VP2g ()5 asksd
59081 J5 9 la VOYFDP ojlail & PBI121 aedl
(F JS5) o8 casline

Y

g (b as)ly covo PCR alews 4 5 o 5

Al s

le.:a ).o_v‘).v 9 PCR A.L....uy VP28 OJ.Z.LS AS Q) fh—ﬁS—’

58T J5 65, £YODP w90 o5 Jsbo 5 plowl ol
(O S8 Sl 00l o0ls ULM..:

| 60008p

«— 3000bp

«——| 10008p

| 7508p

| 500bp

obais | 51,5 5ET 51 ooliiul b VP28 0§ s 1) JSib
1kb )&3 o 0 \IY ))@T J3 $S9)

Figure 1: Amplification of Vp28 gene using specific
primers on 1.2% agarose gel,Ladder 1kb

VP28 5 9l S 59 PBI12] vucosdly sl
Si> (PIYAAF) GUS (5 4 by e azks BamHI

(Y JS8) o 8
958Cl 3l g0 L oo man VP2 ()5 daxkad e
Al sl g Jate PBI121 sadly (5,0 4 BamHI
03,5 a5y pslie slaSolS l awendly 4 05 JUil



VP28 o5 JEml 5 85 g lalaa

C)‘)LSA.AJ‘_;.\:}A.AA

4 pBII21 315 VP28 55 ashd 93l id F Sl
wad - g ¥ glasaly YOS ,gilaey g s95g09 5 ol e
9 3959095 olyed 4 PBII2L J51o VP28 j ankad ooy 5T
DNA -\ Saly NOYF bp azkd cunlic g ¥OS jgilue 5

Ladder 1Kbp
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Figure 3: Colony PCR of transformed bacteria
containing plasmid pB1121 bearing Vp28 gene with a
length of 615 bp, Lane 1 positive control, Lanes 2 and
3 positive colony containing Vp28 gene. (DNA Ladder
1Kbp, Fermentase Company)
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pCAMBIA1304 along with S35 promoter and
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RT- b couyly gbcidegSao ol g ow)

PCR
oo 5 oads Ll oyl egilly (slacSida Se
plool g a8 3 1,8 aslllas 5,90 (JoSdse slo g, b 5
ot 008 9l Sl Se pgi ) abgye JUSH 0
152> aml &l RT- PCR _usSly CDNA el 5|
b w5 osilly loSilog,Sanys VP28 5 colabad
sdeliowsdy bt ol sl VP28 5 saass S5kl



VP28 o35 JEml 5 i s 5lulaa Slas 5 e

/ 1000
QQ:

600
500
— 400
200
— 200
= 100

=
=
-
s
b
s
el
L]
-
o

oy 31 Hygromyein (5 cado J 08 - Sale o )l i s Sde g ;50w oaliz | 2wl DNA 51 Hygromycin ¢ GUS 5 PCR Y o
wald Yl diges 3 Hygromyein 3 e J 05— Saly pCAMBIAL304 swowsdly 51 GUS (45 cudo J 55 -Y Salz « pCAMBIA1304
oyl 5 (Chlorella vulgaris) s ;g ¥ IS aiges 5| Hygromycin -1 g ¥ & glaSaly wald ¥,I5 dige 3l GUS 4 A J 05 -F Saly

DNA .« (50 Sl 53Llwlglyi b ooy syl (o ) B9 YIS digod 1 GUS —A g )+ F slacsaly (sl amondly b (S0 iUl (g5lulgl i b o
a0y VY 5,87 J5 »» Ladder Mix

Figure 7: PCR of GUS and Hygromycin gene from extracted DNA of transgenic microalgae; Lane 1 Positive control of Hygromycin
gene from plasmid pCAMBIA1304, Lane 2 Positive control of GUS gene from plasmid pCAMBIA1304, Lane 3 Negative control of
Hygromycin gene from control sampl, Lane 4 Negative control of GUS gene from control sample, Lanes 5,7, and 9 Hygromycin from
sample of Chlorella vulgaris transformed by electroporation, Lanes 6,10, and 8 GUS circular plasmid from Chlorella vulgaris
sample transformed by electroporation, DNA Ladder Mix on 1.2% agarose gel
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Figure 8: RT-PCR of Vp28 gene from cDNA synthesized from transgenic microalgae; Lane 2 Positive control of Vp28 gene, Lane 3
Negative control of the control sample, Lane 4 Chlorella transformed by electroporation with circular plasmid 5 Chlorella
transformed by electroporation with linear plasmid (indicating the absence of the relevant gene); Lnaes 7, 8 and 6 Chlorella
transformed by electroporation with circular plasmid; Lane 1 and 9 DNA Ladder Mix on 1.2% agarose gel
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Abstract

White spot disease (WSD) is one of the most important diseases in shrimp farming, which has
caused a decrease in production and severe economic damage all over the world, including
Iran. Mortality caused by this severe disease is very high and reaches 100% within 3 to 10
days from the onset of the disease. According to global statistics, about 300,000 tons of
shrimp are lost due to this disease every year in the world. For example, within the years
2004, 2006, 2007, 2015, 2016 and 2019, the outbreak of this disease caused millions of dollar
losses to the producers in Iran. Since the VP28 viral protein gene is one of the most important
white spot disease virus envelope proteins and plays a role in sticking to and penetrating
shrimp cells, and since microalgae is the most important source of food for shrimp in the
larval stage, So it can be a suitable host for making a vaccine. So in this study, samples of
shrimp (Penaeus indicus) suspected of white spot disease from Abadan (Khuzestan province)
breeding ponds were transferred to the laboratory of Razi Vaccine and Serum Institute of
Arak branch and the genomic DNA of the virus was extracted using proteinase K and
phenol/chloroform methods. The VP28 gene was proliferated by PCR method, inserted into
pCAMBIA1304 vector and finally transferred to Chlorella vulgaris microalgae using
electroporation method.
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