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Abstract: In this study, trypsin-like protease activity and expression of serine protease encoding
genes (PmPPAE1, PmPPAE2 - clip-serine proteases and PmTLP1, PmTLP2 - trypsin-like
proteases) in the different tissues of black tiger shrimp were determined. The expression level of
PmPPAEL and PmPPAE2 was the highest in the hemolymph; meanwhile that of PmTLP1 and
PmTLP2 was the highest in the hepatopancreas. In the hemolymph of white spot syndrome virus
(WSSV)-injected shrimp, the expression of PmPPAE1l, PmPPAE2 and PmTLP2 genes was
upregulated by 2.32, 2.57 and 4.56-fold, respectively, whereas the expression of PmTLP1 was
downregulated by 1.47-fold relative to the control group (injected with phosphate buffered saline).
In the hepatopancreas of WSSV-injected shrimp, the expression levels of PmPPAEL, PmPPAE2
increased by 2.24 and 3.99-fold, respectively, and that of PmTLP1 and PmTLP2 decreased by 1.51
and 1.29-fold, respectively. Trypsin-like protease activity was found increased 3.25-fold and
decreased 4.1-fold, in the hemolymph and hepatopancreas of WSSV-infected shrimp, respectively.
These data indicate the role of serine proteases in immune response of the shrimp.
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Mtrc d biéu hién cia mot s6 gen mi hoa cho serine protease
va hoat d0 trypsin-like protease cua tom su (Penaeus monodon)

bi nhiém virus dom trang

Lé Thé Thai, Quach Hong Thai, Nguyén Thi Hong Loan”

Trueong Dai hoc Khoa hoc Tu nhién, PHOGHN,
334 Nguyén Trai, Thanh Xuan, Ha Ngi, Viét Nam

Nhén ngay 20 thang 7 nam 2022
Chinh stra ngay 07 thang 9 nam 2022; Chap nhan dang ngay 09 thang 09 nam 2022

Tém tit: Trong nghién clru nay, sy biéu hién ciia cac gen ma hod serine protease bao gdm hai gen
m& hoa clip-serine protease (PmPPAE1l, PmPPAE2), hai gen ma hoa trypsin-like protease
(PmTLP1, PmTLP2) va hoat do trypsin-like protease trong mét s6 bod phén khac nhau cta tom s
nhidm virus ddm tring (white spot syndrome virus - WSSV) di duoc phan tich. Két qua cho thiy
PmPPAE1 va PmPPAE2 biéu hién cao nhit trong huyét twong; trong khi d6, PmTLP1 va PmTLP2
biéu hién cao nhét trong gan tuy cua tom si. Khi tom st bi nhiém WSSV, mic d6 biéu hién cua
cac gen PmPPAE1, PmPPAE2 va PmTLP2 trong huyét trong ting lan luot 1 2,32; 2,57 va 4,56
lan; va mic d6 biéu hién cia PmTLP1 giam 1,47 1an so v6i nhom tém d6i ching (chi tiém dém
phosphate chira mudi-PBS). Trong gan tuy cua tom nhiém WSSV, mirc d6 biéu hién cua cac gen
PmMPPAE1, PmMPPAE2 ciing ting lan lugt 1a 2,24 va 3,99 1an va mic d6 biéu hién ciia PmTLP1 va
PmMTLP2 giam lan luot 1a 1,51 va 1,29 1an so v&i dbi chimg. Hoat do trypsin-like protease ting
3,25 1an va giam 4,1 1an tuong tng trong huyét tuong va gan tuy cua tdm sa nhiém WSSV so véi
nhém dbi ching. Két qua nghién ciru nay cho thiy vai trd cua cic serine protease trong dap ung
mién dich cta tom st khi nhiém WSSV.

Tw khéa: Clip-serine proteases, Penaeus monodon, serine protease, trypsin-like protease, WSSV.

1. Mé dau

Nganh nudi tom mang lai loi ich kinh té
quan trong ¢ cac nudc nhiét doi. Tuy nhién,
dich bénh trong d6 c¢6 bénh do virus dom tréng
(White spot syndrome virus - WSSV) gay ra la
nguyén nhan chinh thuong gay thiét hai 16n dén
san lugng tom. Vi vy, viéc kiém soat dich
bénh cua tom 1a het strc can thiét [1]. Nghién
ctru vé dap ung mién dich & tom 1a co s& dé
phat trién cac bién phap kiém soat dich bénh
hiéu qua. Tém chi c6 hé théng mién dich bdm
sinh, trong d6 hé thong hoat hod
prophenoloxidase (proPO) tao phenoloxidase
hoat dong (PO) c6 vai tro quan trong [2].

* Tac gia lién hé
Dia chi email: loannguyen@hus.edu.vn

https://doi.org/10.25073/2588-1140/vnunst.5491

Serine protease la modt trong nhiing ho
protease 16n nhat trong gidi dong vat thuc hién
nhiéu chirc ning quan trong khac nhau tir tiéu
hoa thirc an dén dap ung mién dich [3]. Trypsin
hay trypsin-like protease (TLP) 1a mt enzyme
dién hinh thudc nhém serine protease, enzyme
nay c6 ba gbc axit amin 14 histidine, aspartic va
serine trong trung tdm hoat dong, phan giai co
chét dic hiéu BapNA va bi (rc ché manh béi

N-o-tosyl-L-lysinyl-chloromethylketone (TLCK) [4].

Céc gen ma hoda serine protease duogc
nghién ctru nhidu 1a thuéc ho Clip-serine
protease (Clip-SP), c6 vai tro hoat hoa proPO
thanh PO, con dugc goi la PPAE (proPO -
activating enzyme). Clip-SP c¢6 2 mién chinh:
trypsin protease chira trung tdm hoat dong voi
bd ba axit amin tuong tu nhu cac trypsin va
mlen Clip v6i trinh tur 6 gdc cysteine tao thanh
3 cau disulfide [2, 5-7].
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Nhiéu loai trypsin va TLP cia tom da duoc
phat hién va c6 mat chu yéu trong gan tuy véi
khdi lwong phan tir (KLPT) trong khoang 11
kDa dén 50 kDa [8-12]. Trypsin hay TLP duoc
tong hop ban dau & dang zymogen trudc khi
dugc tiét va hoat hoa trong tuyén tiéu hoa nhu
dd duogc thiy & tom thé chan tring Litopenaeus
vannamei [10]. O tém, vai tro chinh cua TLP
dugc biét dén 1 phéan giai protein trong thirc an,
giip cho qua trinh tiéu hoéa cua tom dé dang
hon [13, 14], tham gia vao hé théng hoat hoa
proPO [2, 5, 7] va qué trinh dap ung mién dich
[3, 15].

Phan tich trinh ty mot sb gen m3 hoa céac
TLP (XM_027367621, JQ277721 va X86369)
ciia tom thé chan tring bang cong cu Blast
(https://blast.ncbi.nlm.nih.gov/Blast.cgi)  cho
thdy cac gen nay déu mi hoa cho mot sd trypsin
vdi trinh ty 266 axit amin va KLPT khoang 28
kDa [13]. Ngoai ra, khi tién hanh so sanh cac
trinh tu trén voi hé gen cua tom su da cho thiy
c6 su tuong dong khoang 90% véi gen ma hoa
trypsin cia tom su (XM 037920629 -
XM _037920635). O tom tring Trung Qudc
Fenneropenaeus chinensis, 4 gen mad hda céac
trypsin-like serine protease v&oi KLPT khoang
25 kDa, lan luot ki hidu 1a FcTryl, FcTry2,
FcTry3 va Fetry4 duoc biét co biéu hién trong
gan tuy va mirc do biéu hién ciia ching thay dbi
khi tom bi nhiém WSSV [3]. Phan tich trinh tu
gen va axit amin cua 4 protein FcTryl- FcTry4
cho thiy c6 do twong ddng cao, twong ung
khoang 80% va 90% véi trinh tu gen va axit
amin cia TLP & tom st. Trong khi do, trinh tu
axit amin cuia protein ma hdéa bdi gen
PMPPAE1 (ACP19558.1) [5] chi tuong ddng
rat thip (38,06%) v6i TLP cia tom sa. Nhu
vay, du c6 chung mién trypsin protease nhung
chiing vAn ma hoa cho cic serine protease khac
nhau. Trén co s¢ cac nghién ctru vé cac gen ma
hoa serine protease cua tom di dwoc cong bd va
phén tich v6i trinh tu gen cua tom s, ching toi
da lya chon hai gen ma hoa cac Clip-SP la
PmPPAE1 va PmPPAE2 [5, 6] va hai gen ma
hoa TLP dugc ky hiéu trong nghién clru nay la
PmTLP1 va PmTLP2 d danh gia mic do biéu
hién ctia chiing khi tom st bi nhiém WSSV.

2. Thuce nghiém
2.1. Nguyén li¢u

Tém st (20-25 g/con) tir dam tom nudi
quang canh tai cang BPinh Vi, Hai An,
Hai Phong.

Cac hoa chit enzyme phién mi nguoc
M-MLV, nTag-HOT dugc mua tu Enynomic
(Han Qudc); bd kit tach RNA Easy-spin™
Total RNA Extraction Kit duoc mua tu
iNtRON (Han Quéc); master mix SensiFAST™
SYBR L0-ROX dugc mua tir (Bioline, UK); cac
cap moi duge dat hang tir Phu Sa (Viét Nam). Céc
hoa chit con lai déu duoc mua tir cac hang tin
cay va dat d0 tinh khiét phan tich.

2.2. Phuong phadp nghién cuu

Gidi phdu tém va thu thip cdc bo phdn:
tom su séng duge giai phiu dé thu cac by phan:
gan tuy, co dau, co than va huyét tuong. Mau
dugc nghién trong nito 16ng bang cdi chay st
va dong nhét trong dém Tris-HCI 50 mM pH 8,
NaCl 50 mM (dém A) theo ti 1& 1 g mau:
3 mL dém. Dich dong nhit sau d6 dugc ly tdm
& 12000 vong/phut & 4 °C trong 30 phut dé thu
dich n6i. Huyét tuong dugc hut ra tir phan dudi
d6t bung thir hai cua t6m bang xi lanh 1 mL d3
¢6 san 0,1 mL dém A. Cac dich chiét dugc bao
quéan & -80 °C cho dén khi sir dung.

Thu mau WSSV va dinh leong virus: phan
dau ciia tom nhidm WSSV (cung cip boi Vién
Nghién ctru nudi trong thuy san 2) duoc nghién
dén ddng nhét trong dém TN (Tris-HCI 10 mM
va NaCl 10 mM pH 7,5) theo ty 1¢ 1 g mau:
1 mL dém. Dich nghién dugc ly tam
3500 vong/phut, 4 °C, 15 phat dé thu dich noi
c6 WSSV. DNA cua virus WSSV trong dich
n6i dugc tach chiét bang Viral gene-spin Viral
DNA/RNA extraction kit (INtRON Han Qudc)
theo huéng dan cua nha san xuit. S§ ban sao
cia WSSV duoc dinh luong bang phan tng
real-time PCR trén co s& nhan ban doan gen
ddc hiéu 126 bp (nucleotide 281344 - 281469)
trén hé gen WSSV (mi s6 KU216744.2) véi cap
moi WSSV-Fw: 5-ACTAGGCTCTGACGACCTCT-
3’, WSSV-Rv: 5-~ACGGCATTCTTCATGGCTTC-3’
va mau chuén 1a plasmid pGEM tai t6 hop mang
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doan gen 126 bp co nong do 3x10%-3x10% ban
sao/mL.

Tach chiét tong s6 RNA: RNA tong sé duoc
tach tir cac bo phan cua tom st st dung kit tach
RNA easy-spin™ Total RNA Extraction Kit
(iNtRON, Han Qudc) theo hudéng din cua nha
san xuat. Nong d6 va chat luong RNA dugc
kiém tra bang do do hap thu tai budc song
260 nm trén may Nanodrop ND2000
(ThermoFisher Scientific, My).

Tong hop c¢DNA tir RNA nho reverse
transcriptase: ¢cDNA dugc tong hop bang
M-MLV reverse transcriptase (Enzynomics,
Han Qudc) voi cac thanh phan phan tng nhu
sau: 500 ng RNA, 2,5 ul random hexamer

100 mM, 5 ul dNTPs 2 mM, 5 ul M-MLV
Buffer 10X, 1 pl enzyme M-MLV 200 units/pl,
bd sung ddH,O dén 50 pl. Hon hop cia mdi
phan Ung dugc tron déu va dugc dit vao may
PCR, st dung chu trinh nhiét nhu sau: 25 °C,
10 phit dé gin moi; 42 °C, 60 phut dé tong hop
cDNA; 95 °C, 5 phut dé bién tinh enzyme
M-MLV. cDNA duoc bao quan ¢ -20 °C cho téi
khi str dung.

Pdnh gid mirc @6 biéu hién gen bang phdn
ttng real-time PCR (RT-qPCR), str dung EFla
lam gen noi chuan. Cac cip mdi (Bang 1) duoc
thiét k& dya trén cong cu Primer Blast
(https:/Aww.ncbi.nlm.nih.gov/tools/primer-blast/).

Béng 1. Trinh tu ctia cac cap moi nhan ban cac doan gen ma hoa serine proteases cua tom st

N ~ . . s Kich thudce san phém
Tén gen Ma Genbank Trinh ty nucleotide (5°-3) PCR (bp)
Fw: CTTCAATTTTGGTCCCAACGGT
PmPPAE1 FJ595215.1 113
Rv: TTTGGCATCGTCGGGAGTT
Fw: GGGAGGGAGCAGCTACG
PmPPAE2 FJ620685.1 119
Rv: CTTGCCTTCGATCTCTCGTC
Fw: GGATGGCATTTCTGTGGTGC
PmTLP1 XM_037920630.1 141
Rv: GCCCTCGTCAACTTCTAGGTTA
Fw: CAACAGGGATGTGGATGAGG
PmTLP2 XM_037920635.1 115
Rv: AGACAGCTTGAGCAGGGAGA
Fw: TGGGCAAGGAGAAGATCCAT
EF1-a MG775229.1 118
Rv: TCGATCGTTCGCTTGTCGAT

Nhan ban cac gen PmPPAEL, PmPPAEZ2,
PmTLP1, PmTLP2 va gen ndi chuin EFl-a
duoc thuc hién béng RT-qPCR str dung master
mix SensiFAST™ SYBR Lo-ROX (Bioline, UK).
Céc thanh phan phan tmg RT-qPCR duoc tron
déu va chu trinh phan tmg dugc thuc hién &
95 °C trong 2 phut dé bién tinh budc dau DNA,
tiép theo 1a 40 chu ky gom 3 budc phan Gng:
i) Bién tinh DNA ¢ 95 °C, 5 gidy; ii) Gan mdi ¢
60-62 °C, 10 gidy; iii) Kéo dai chudi ¢ 72 °C,
30 gidy. Két qua cia RT-gPCR dugce phan tich
bang phan mém Light Cycler 96. Mirc d6 bicu

hién ctia cac gen ma hoda serine protease gilta
mau tom nhiém WSSV véi miu tom khong
nhiém WSSV duoc danh gia theo phuong phap
cua Livak va Schmittgen (2001) [16]. Cac gen
dich 1la PmPPAEl, PmPPAE2, PmTLP1,
PmTLP2, chu ky ngudng (Ct) ctia gen quan tam
phan 1ap tir tom nudi trong bé dbi ching khong
nhidém WSSV (bé PBS) dugc ky hiéu l1a Ct
(C/Tg); cac bé thi nghiém t6m nhiém WSSV
dugc ky hiéu la Ct (T/Tg). Tuong tu EF1-a la
gen ndi chuin véi chu ky ngudng trong bé dbi
chung va thi nghiém tuong tu nhu cac gen dich
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va dugc ky hi€u tuwong tng Ct (C/Ref) va Ct
(T/Ref).

Trong cic bé thi nghiém: ACt (T) =
(T/Tg) — Ct (T/Ref).

Trong bé ddi ching : ACt (C) = Ct (C/Tg) —
Ct (C/Ref).

AACt=ACt (T) - ACt (C).

Sau cing, mic d biéu hién tuong dbi cua
gen dich trong bé thi nghiém véi bé d6i ching
dugc tinh theo cong thire 2744¢,

Nubi tém st va ldy nhiém WSSV trong
phong thi nghi¢m: tdm su tai dam nudi dugc
van chuyen v€ phong thi nghiém voi hé thong
suc khi & dam bao tom sdng khoe manh. Cac
con tom cé kich thudc va khéi lwong tuong
duong duoc chia vao cac bé kinh co dung tich
khoang 50 lit ¢6 chira 30 lit nudc RO bo sung
mudi bién voi néng dd 5-10%o, mat do khoang
8-10 con/bé, nhiét do 22-28 °C, pH 7,5. Sau khi
b6 sung cac thanh phan giup can bang hé vi
sinh, tdm duoc nudi thuin trong khoang 3 ngay
v6i thirc an cong nghiép rdi dugc chia thanh 2
nhom: nhom ddi chimg (tiém dém PBS) va
nhom thi nghiém (tiém 50 ul dich WSSV ndng
dd 10* ban sao/mL). Mau (2 con tém/nghiém
thirc) duge thu tai cac thoi diém 0 gid va 48 gid
sau tiém WSSV dé thu cac bod phan va danh
gia sy muc do biéu hién, hoat dd cua céc
serine protease.

Hoat d6 TLP duoc xac dinh bang phuong
phép cua Grenier va cong su [17] trén co s&
danh gia kha niang phan giai co chit BAPNA
thanh p-nitroaniline hdp thu cuc dai & budc
song 410 nm. Quy trinh thi nghiém duoc tién
hanh nhu sau: 260 pl nudc cat duge G véi 80 pl
dém A 5X c6 CaCl, 50 mM va 50 pl BAPNA
8 mM & 37 °C trong 2 phit, sau d6 bd sung
10 pl mau (tdng thé tich phan tng 1a 400 pl) va
do s6 doc & 410 nm mdi 2 phut tir thoi diém
0 phit dén 10 phat. Mot don vi hoat do duoc
dinh nghia 1a lugng enzyme tbi thiéu dé ting s6
doc hip thu cua p-nitroaniline & 410 nm lén
0,01/phit trong thoi gian phan g 1a 10 ph(t.

Phiwrong phap xur Iy thong ké so liéu: céc thi
nghiém duogc lap lai 3 1an. S liéu duoc thu thap
va xir Iy bang phan mém Microsoft Excel 2019
va GraphPad Prism version 8 véi p value < 0,05.

3. Két qua nghién ciru va thio luin

3.1. Mirc @6 biéu hién cia c4c gen ma hoéa
serine protease trong cdc bo phdn khac nhau
cua tom su

Trong nghién ctru ndy, mic do biéu hién
cua cac gen ma hoa serine protease trong 4 b
phan khac nhau ctia tom su la co than (CT), co
dau (CD), huyét twong (HT) va gan tuy (GT)
duoc danh gia bang RT-qPCR sir dung gen ndi
chuan EF1-a. Két qua thu dugc (Hinh 1) cho
thiy cac gen PmPPAE1, PmPPAE2, PmTLP1,
PmTLP2 déu biéu hién trong cic bd phéan
nghién ciru. Trong ¢6, PMPPAEL biéu hién cao
nhit trong huyét twong va thip nhat trong co
dau (Hinh 1 A); PmPPAE2 biéu hién cao nhat
trong huyét twong va thip nhat trong co than
(Hinh 1 B); PmTLP1 biéu hién cao nhit trong
gan tuy va thap nhat trong co dau (Hinh 1 C) va
PMTLP2 biéu hién cao nhit trong huyét twong,
gan tuy va thip nhat trong co dau (Hinh 1D).

Charoensapsri va cong sy [5, 6] da xac
dinh sy biéu hién cua hai gen PmPPAE1 va
PmPPAE? trong cac co quan mang, rudt, té bao
lympho, tim, huyét twong va gan tuy bang
phuong phap RT-PCR két hop dién di san pham
RT-PCR. Két qua cho thiy ca hai gen déu biéu
hién ¢ huyét twong va khong thy co & cac bd
phén con lai. Nghién ctru ctia ching t6i sir dung
phuong phap RT-gPCR véi cip modi thiét ké
nhan ban doan DNA kich thudc lan luot la
113 bp va 119 bp, hai gen nay déu biéu hién &
ca huyét twong va gan tuy, trong d6 muc do
biéu hién & huyét tuong 1a cao hon & gan tuy.
Déi voi PmTLP1 va PmTLP2, chua c6 nghién
clru ndo cong bd vé murc do biéu hién cua hai
gen trén cic by phan cia tom siu. Bbn gen
FcTryl, FcTry2, FcTry3 va FcTry4 ma hoa cho
cac TLP cua tom tring Trung Qudc [3] da duoc
phat hién thiy biéu hién & gan tuy va khong
thdy biéu hién & huyét twong, tim, da day, mang
va rudt bang phuong phiap RT-PCR két hop véi
dién di. Sy khac nhau trong d6 nhay cua hai
phwong phap nghién ctru c6 thé 1a 1y do dan dén
su sai khac cia két qua.
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Trén co s& két qua thu dugc, hai bo phén 1a
gan tuy va huyét twong da duoc lua chon dé
danh gia muc do bi€u hién ctiia cac gen ma hoa
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Hinh 1. Mtrc do biéu hién cua cac gen PmPPAEL (A), PmPPAE2 (B), PmTLP1 (C), PmTLP2 (D)
& co than (CT), co dau (CP), huyét twong (HT) va gan tuy (GT) cua tom st. Cac dit lidu dugc phan tich theo
kiém dinh t-test gitta tirng b phan véi nhau. Cac chir cai a, b, ¢ biéu hién su khéac biét c6 y nghia théng ké
gitra cac mau véi p < 0,05.

3.2. Murc do biéu hién cua cac gen md hod
serine protease cua tom su nhiem WSSV

Mtc d6 biéu hién cua céc gen ma hoa
serine protease di dugc danh gia trong huyét
turong va gan tuy ctia tom st sau nhiém WSSV,
Két qua cho tha‘iy, mtrc d6 biéu hién cua cac gen
PmMPPAE1, PmPPAE2 va PmTLP2 trong huyét
tuong cta tom nhidm WSSV di ting 1an luot 1a
2,32; 2,57 va 4,56 lan so véi tom ddi chung
(dugc tiém dém PBS) va c6 y nghia thong ké
vai p < 0,05 (Hinh 2 A). Trong khi d6, mirc 46
biéu hién cia gen PmTLP1 giam 1,47 lan
(Hinh 2A). Tuong tu, mic d6 biéu hién cua cac

gen PmPPAELl, PmPPAE2 trong gan tuy cua
tom nhiém WSSV ciing tang lan lugt 1a 2,24 va
3,99 so v6i dbi chimg (p < 0,05) (Hinh 2 B).
Nguoc lai, mirc d6 biéu hién cua gen PmTLP1
va PmTLP2 trong gan tuy lan luot giam 1,51 va
1,29 (Hinh 2 B).

PMPPAE1 trong té bao mau (hemocyte) ciia
tom st dugc phat hién tang muc do biéu hién
1,36 lan sau 48 gid nhiém vi khuan Vibrio
harveyi [S]. Tuong tu, PmPPAF thudc ho gen
ma hoa cho serine protease c6 vung domain
trypsin-like serine protease va churc nang tuong
tw PMPPAE1 v PmPPAE2 ciing ting biéu hién
2,5 lan trong huyét twong ctia tdm st sau 48 gid
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nhiém WSSV [18]. Bén canh d6, PmPPAE1 va
PMPPAE2 ciing da dugc biét 1a c6 vai tro trong
qua trinh hoat hoéa proPO thanh PO dé hinh
thanh melanin noi sinh chdng lai tac nhan xam
nhap. Khi trc ché sy biéu hién 2 gen trén bang
dsRNA, hoat d cua PO trong huyét tuong
giam, dong thoi ti 18 tom chét do vi khuan
V. haveyi tang lén [5, 6].

FcTryl, FcTry2, FcTry3 va FcTry4 trong
gan tuy cla tom tring Trung Quéc dugce bibt 1a
¢6 lién quan dén dap Umg mién dich cua tém khi
bi nhiém WSSV. Cu thé muc d6 biéu hién cua
FcTryl, FcTry2 ting, con mirc d¢ biéu hién cta
FcTry3, FcTry4 giam tai thoi diém 24 gio sau
khi tom nhiém WSSV. Tuy nhién, sy thay
d6i mic d6 biéu hién cua cic gen nay la
khong dang ké khi tom bi nhidm vi khuin

I PBS [T WSSV A

o
1

6=

e 4

Mirc dé biéu hién twong déi

mm mam

PmPPAE1 ~ PmPPAE2  PmTLP1 ~ PmILP2

V. anguillarum [3]. Cho dén nay, chua co
nghién ciru nao tién hanh danh gia mirc do biéu
hién ctia cdc gen ma hoa serine protease trong
gan tuy cta tom su. Nghlen ctru cua ching toi
danh gia muc do biéu hién cua gen ¢ muc do
mRNA dya trén 224 ciia hai nhém ddi chimg
va thi nghiém, cho phép xdc dinh chinh xac sy
thay d6i biéu hién cua gen. Khi tom bi nhiém
WSSV, huyét twong 1a noi xay ra cac phan tng
mién dich t& bao va mién dich dich thé, tir d6
sinh ra cdc phan tir chong lai tic nhan xam
nhiém. Gen PmPPAEl va PmPPAE2 c6 xu
hudng biéu hién ting ¢ huyét twong. Két qua da
khing dinh thém vai trd cia PmPPAE1 va
PmMPPAE?2 trong dap tmg mién dich ctia tom st
d6i v6i tac nhan xAm nhiém 1a WSSV,

W PBS [T WSSV B
S

Mirc do biéu hién twong déi
T

m mll m m

PmPPAE1 ~ PmPPAE2  PmTLP1 ~ PmTLP2

=

Hinh 2. Muc do biéu hién cua cac gen mé hoa serine protease ¢ huyét twong (A) va gan tuy (B) cua tom su
nhiém WSSV. Céc dir liéu dugc phan tich theo ki€m dinh t-test gitta nhom tdm nhiém WSSV so véi doi chung
tiém PBS véi gia tri p<0.05 (*).

3.3. Hoat dj cua TLP cua tém si bi nhiém
WSSV

Két qua phan tich hoat ¢ TLP (Hinh 3) cho
thay, hoat d¢ enzyme tang 3,25 lan va giam 4,1
lan twong ing trong huyét tuong va gan tuy cua
t6m sa nhiém WSSV so voi nhom ddi chung.
Mit khac, hoat d6 cua TLP trong dich huyét
tuong & tom thip hon nhiéu 1an trong gan tuy.
Su tdng va giam cua hoat d¢ TLP tuong g trong
huyét trong va gan tuy ciia tom sa phu hop véi
két qua su ting mirc do biéu hién ciia gen ma hod

PmMPPAE1 va PmPPAE? trong huyét twong va sy
giam cua PmTLP trong gan tuy.

Hemocyanin, mdt protein c6 kim loai dong
0 dong vat chan dét c6 vai tro trong hé théng
proPO, da dugc tong hop tai vi tri té bao
F trong gan tuy rdi chuyén vao huyét tuong cua
tom st [19]. Viéc tao ra cac peptide co ngudn
gdc tir hemocyanin dugc phat hién 1a lién quan
chat ch€ véi sy tiang biéu hién cua gen ma hoa
trypsin trong gan tuy ciia tom thé chan tring
[15]. Tuong ty nhu hemocyanin, mot gia thiét
c6 thé dat ra 13, khi tom bi cc tic nhan ngoai
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lai xam nhép, TLP duy trir trong gan tuy s€ duoc
van chuyén dén huyet twong va tham gia vao
qué trinh dap ung mién dich. Pong thoi, khi
tom nhiém virus, cac hoat dong séng cua tdm

o
S
|

* A

T

°
N
|

Hoat 46 TLP (U/mg)
T 1

o
)
|

PBS WSSV

cling suy giam, biéu hién thong qua viéc tom
giam an va kém hoat dong. Do d6, cac nghién
clru tiép theo vé vai tro ciia TLP trong dap tng
mién dich cua tom st 1a can thiét.

3 ok

@
o
=)

|

[os}

o

=]

S
|

N

-]

S
|

Hoat do TLP (U/mg)
3
|

T
PBS WSSV

Hinh 3. Hoat d¢ ctia TLP ¢ huyét tuong (A) va gan tuy (B) cta tom st nhiém WSSV.
Cac dir liéu dugc phén tich theo kiém dinh t-test gitta nhom t6m nhiem WSSV
0 vai doi chiing tiém PBS vai gia tri p<0.05 (*), p<0.001 (***).

4. Két luan

Trong nghién clru nay, chung t6i da phat
hién duge mac d6 biéu hién khac nhau cua cac
gen Clip-SP PmPPAE1 va PmPPAE2 va céac
gen ma hoa TLP PmTLP1 va PmTLP2 & huyét
tuong va gan tuy tom s khi bi nhiém WSSV.
Sy bién dbi vé& hoat do TLP ¢ huyet tuong va
gan tuy tom su cling phu hop vdi dan lidu vé
biéu hién gen. Cac ket qua nghién clru nay da
dua dén nhan dinh vé vai trd cua cac Clip-SP va
TLP trong dap ing mién dich ctia tom su.

Lo1i cam on

Nghién ctu dugc thyc hién véi su hd trg
kinh phi cia Dé tai cdp Pai hoc Qudc gia Ha
Nbi, mi s6 QG.20. 15 va mot phan kinh phi boi
dé tai Quy phat trién Khoa hoc va Cong nghé
Quédc gia, mi s6 NAFOSTED.106.02.2018.07.
Céc tac gia cam on GS.TS. Phan Tuin Nghia da
doc va gop y cho ban thao bai bao, cam on
ThS. Boan Van Cuong, Vién Nghién ciru Nudi
trong Thuy san 2 da cung cap mau tom nhidm
virus dém tring.
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