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Characterization of glutaredoxin (Grx) gene expression in Pacific white shrimp
(Litopenaeus vannamei) under low-salinity conditions
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fGyeonggi Province Maritime and Fisheries Research Institute(researcher)

Abstract

This study investigated the effects of salinity on physiological stress in Pacific white shrimp
(Litopenaeus vannamei) through field surveys and laboratory experiments. Field observations from 23 farms
in Gyeonggi Province showed that shrimp reared under low salinity (<6 psu) tended to have lower
condition factors than those in moderate salinity (6-17 psu), although the differences were not statistically
significant (p>0.05). In laboratory trials, shrimp were exposed to various salinity (5, 15, and 30 psu), and
the expression of glutaredoxin 3 (Grx3) was analyzed as an indicator of oxidative stress. Grx3 expression
significantly increased at 5 psu (3 and 9 h) and 15 psu (9 h), but not at 30 psu. The transient increase
followed by a decline suggests an acute stress response and subsequent adaptation. Bacterial disease
monitoring detected infections in some individuals, but no clear salinity-related pattern was observed,
indicating that low salinity may act as a stressor rather than a direct cause of disease. Overall, extremely
low salinity (=<5 psu) may induce physiological stress, whereas 15 psu appears to provide relatively stable
conditions.
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- W : Body weight (g)
- L : Body Length (mm)
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<Table 1> Real-time PCR Primers for detection of Grx3 and B -actin gene

Target gene Primer Oligonucleotide sequence (5'—3") Reference
Grx3-RT-F1 TTCAGCCGCACAACCATA
a3 Grx3-RT-R1 AGTCCTTGTCGCACTTCCTC Zheng et al.,
8 -actin b-actin F GCCCATCTACGAGGGATA 2021
b-actin Re GGTGGTCGTGAAGGTGTAG
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ANFeE A4S whE AlRelA Trizol <= Ak
&3to] total RNAE FZE3FIth 24 whaf oo
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HA7vetal, Aol A Zbz s@3E WA Bk
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E 2 AL
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20 pLE F7bsto]l RNA AlRE Al&skeivh
FZ% RNA Al=E+ iScript ¢cDNA Synthesis
kit(Bio-Rad, USA)E Ah&3to] cDNAE 43S
t}. RNA A& 2 L9 5X iScript reaction mix 4
pL, iScript reverse transcriptase 1 nL,
nuclease-free water 3 péL:Dl PCR tubeol #7}3}o]
E3ekalvh E3ES 25TolA 53, 42°CellA 30
W, 85TelA 51t ‘1% &to cDNAZ 433l
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6. Real-time PCR

At A9 Gre3 KA HHFS vlaE|
$35ked, cDNA AlRE template® 3} real-time
PCRS A3k T}E 2X SYBR Green master mix
10 pL, 02 uM forward and reverse primer,

template 2 #LE 7}t & nuclease-free water®=

HZ N volume®] 20 £L7} ¥ == U}l Primer
73-$- house-keeping gene®l J-actin 3 AF2}
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w2 glalgith(Fig. 1))
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[Fig. 1] Melt curve analysis from a real-time PCR
for Gre3 and f-actin gene. The curve
shows the dissociation of the amplified
product as the temperature is gradually
increased. The sharp peak indicates the
specific melting temperature (Tm) of the
amplicon, which is used to assess the
specificity of the PCR product.
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<Table 2> Environmental monitoring of aquaculture
sites for Litopenaeus
Gyeonggi Province

vannamei  in

Salinity Sample Salinity Condition

group name (psu) factor
PT4 2.59 0.570

Low PTS 435 0.641
PT9 533 0.640

GP1 5.79 0.744

PT8 7.06 0.597

HS3 7.15 0.630

HS1 7.78 0.777

HS2 7.80 0.812

GP3 7.88 0.823

Intermediate HS4 8.06 0.636
PT10 11.66 0.736

PT6 12.84 0.736

HSS 15.78 0.831

HS6 15.90 0.762

AS1 15.97 0.654

PT2 18.49 0.622

PT3 18.50 0.659

GP2 18.61 0.778

High PTI11 20.45 0.772
AS2 22.80 0.649

PT1 25.90 0.683

AS3 28.30 0.735

PT7 28.90 0.722
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A A AITH(p>0.05), [Fig.
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[Fig. 2] Condition factor of Pacific white shrimp
(Litopenaeus ~ vannamei)  cultured  in
Gyeonggi Province according to salinity
groups. Low (<6 psu), intermediate (6-17
psu), and high (>17 psu). Values are
presented as mean + SD. No significant
differences were observed among groups
(p>0.05).

2. Mg 2 2HEE

FAURNA AGF Aokl A DY w
Ue™ A3, 11704 A Vibrio spp. 5 M4



= 7| o

WHA7E HEEUTH<Table 3>). A& Al
T 7%, 1409 157 B2 =AYy Photbacterium
damselae (38.5%)7} 7}V At oH, 1 tha
O X2 V. owensii (21.4%), V. rotiferianus (14.3%),
(7.1%), V. alginolyticus (7.1%), V.
communis (7.1%), V. parahaemolyticus (7.1%) T2
2 FEAH 2 AT A ”HH%% At
A BAA e 2ds %

oA Aletd ole] Aol ik ‘—3‘0] DT
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V.  harveyi

<Table 3> Identificaton of bacteria isolated from L.
vannamei in this study

Salinity Sample Identification from
group name sequencing
PTS8 V. alginolyticus
HS3 P. damselae
HS1 V. owensii
. HS2 V. owensii
Intermediate
HS4 P. damselae (2)*
PT10 V. owensii
PT6 V. harveyi
AS1 V. rotiferianus
GP2 P. damselae (2)*
High PT11 V. communis
AS3 V. rotiferianus,

V. parahaemolyticus
* Numbers in parentheses indicate positive
individuals (n=3)
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3] Relative expression of Grx3 gene in the
gills of L. vannamei under different
salinity conditions (5, 15, and 30 psu)
over time. Values are mean =+ SD.
Asterisks indicate significant differences
(p<0.05).
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Moullac and Haffner, 2000; Zheng et al., 2021).
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