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TOM TAT

Hemocyamn 13 mot logi protein n?,o;u bao chira dong 10 Wi o trong méu coa dgng val than mém va chin
khép Dau nén, hsmocyanm duoc bict 13 protein van chuyén oxy phin tir trong mﬁu Dén nay, prulcm nay
duge chimg minh co nhidu chirc ning, dic bigt Ia cdc chic ning lién quan dén mién dich khbng ném, khéng
khuin vé virus. Mt Phﬂn cDNA hemocyanin & tdny su di duou cong, b6 trén GenBank ma s& AF43I737 cbd
kich thuéc 1470 bp gom ¢ m3 két thic vd mét dogn ng\n 3-UTR. Trong nglucn ciru ndy, ching o tién hanh
phén Hp gen hemocyanin hodn chinh dya trén mét phan thong tin da biét nay. Béng ky thugt 5° RACE (5
Rnpxd Amphﬁcanon of cDNA Ends) chung 16i da ph;m 13p va xac dinh trinh 1y doan gen kéo dai vé phia diu
5" gom ci m3d mo ddu va mt dogn ng&n 5*-UTR Ti két qua $'"RACE vA trinh nr AF431737, doan ORF hoan
chinh cia gen hemocyanin duge phan lap bing ky thuit RT-PCR va xac dynh trinh ty. Trinh tr diy du ciia gen
hemocyanin 6 kich thuge 2052 bp, m:l hoba 683 amino acid. Hemocyanm dugc dy dodn ¢ 3 domain va 6 vy tri
amino acid listidine quyet dinh cau trie va chuc ndng cia phan nr protein. Khi so sanh trinh nr gen
hemacyamn mai xac dinh vén mit ph;m trinh ty da cong bo trude (AF431737), chiing (6i thiy cé sai khac ¢ 33
vi tri nucleonde. Sy sa1 khic inh e nucleotide nay dan dén sy sar khac trinh re amino acid ¢ 7 vi m
242H—D, 304N—D, 360V—L, 443K—L, 453Y—F, 472A—P vi 576G—A Két qua nghién cuu cha chung
161 g6p phin vio viée nghién ciru chire nang cba hemocyanin va nhimg gen/protein lién quan dén kha nang

mién dich cba tém sd.

Tir khéa: protein vin chuyén oxy, g

MG PAU

San xudt tém 1a hoat dong kinh 1é quan wong dox
v61 cic nuéc dang phat trién. Viéc phat trien nghé
nudi t6m qua nhiéu thip ky gin day luén di cung véi
sur phat hi¢n cua cdc bénh dich do virus, vi khuan va
rodt s6 truong hop do vi nam (Destoumieux er al.,
1999, Lightner, Redman 1998, Lighmer 1983). Cac
loai vi khuin thuge chi Vibrio 1a nhimg ldc rhan gay
bénh vi khudn chii yéu va c6 thé giy tr vong cao
nhu: bénh phéat sang wén tdm su (V harveyi, V.
parahaemolyticus, V. alginolycus), benh hoai tir b

phan v& an mon vo kitin (V. p Ipticus, V.

en lién quan dén micn djch. Penaeus monodon, heniocyanin, 16m st

trén thé gigi, Méc do di c6 nhéu nghién ciu nhumg
cho dén nay, viéc kiém sodt bénh virus ¢ 16m van
cdn la thit thach lén ddi véi nganh dhiy san
(Shekhar, Lu, 2009).

Tém gibng nhu cic dong vat khong xuong khac
khong cb hé dép img mién dich thich img thuc sy
(Hoffmann et al, 1999). Tuy nhién, do tdm séng
trong méi trudmg nuéc giau cc vi sinh vat nén da
phat lncn h¢ lhong bao v¢ co thé hi¢u qua. Bude diu
tién va cén thiét cua qua trinh ndy I2 sy nhén biét cac
vn sinh vat xam nhlcm (Vargas-Albores, Yepiz-
ia, 2000) tiép theo do 1a nhimg phin {mg

algmolycus, V. aguillarum). 0 tém nudi c6 khoang
20 Jogi virus gdy bénh, ong d6 virus gay hdi chimg
dom tring (White Spots Syndrome Virus - WSSV) 14
nguén bénh gay ra ti 1§ tr vong cao trong, thoi gian
ngan, di gay nén su thiét hai 1én nhit vé kinh té cho
t6m nudi trong lhap ky gan ddy (Zhang et al., 2002)
Do dé, hiéu biét 16 hon v& dép img mién dich cia
6m chéng lai céc vi sinh vit xAm nhiém sé giup dua
ra céc gidi phap didu khién bénh hidu qua dé nhim
muyc dich phat trién én dinh Tau dai nghé nudi tém

nhim loai bo chiing ra khéi co thé, hé lhong ndy
duge goi 12 mién dich ty nhién. H¢ mién dich nr
nhién chla ra lam hai hé lhéng bio v¢ chinh: mién
dich té bao (cellular barners) va mlen dich |he dich
(Humoral barriers). Midn dich ¢ bao bao gom hé
Lhéng thyc béo (phngocywcns) apoptosis, tao khéi u
bao boc vit thé la xdm nhip (encapsulation) va sau
dé duge pha huy théng qua h¢ thong hoat héa Pro-
phenoloxidase (meO acuvalmg sys(em) Mién dich
thé djch bao gdm céc hé théng: bd thé (complement
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system), donb méu (hunolymph coagulation

Hodng Thi Thu Yén er al,

Wop gidp xic Cmstacca ¢ 6m cing xanh
9

syslem), ycu 10 dinh Kkét 1é bdo (apggl leetin
sysiem) vi qui lnnl\ 1éng hop cac logi peptide khing
Khuan, khiing ndm va khéng virus (Iwanaga, Lee,
2005: Jiravanichpaisal ¢f al., 20006: Liv ef al., 2009;
Tassanakajon ¢7 al., 2010).

Hemocyanin 13 mt lowi protein lon chia dbng,
cd & mdu cia dong vat chin khdp va (han mém
(Voil, Feldmater-Fuchs, 1990). 1lemocyanin dugc
Nic diph O trong méu coa 3t ¢a taxa chan khop
(Hagner-Holler er of. 2004; Kusche, Burmester
2001: Kusche e al., 2002: Pick of al., 2009). Trong
16p gidp xac (Crustacea) hemoeynnin & mot 56 phan
19p chi ¢6 vai trd vin chuyen oxy, cic hcmocynnm
cua phin 16p Malacostraca duge nghién ciru nhicu vé
cdu wic vd chic ning (Mangum, 198S; Markl,
Decker.  1992)  Hemocyanin - cia  phan  16p
Malacostraca Tuén hinh thianh cu ric dyng hexamer
hodc dodecamer. mic dau cau tric 4x6 di duge cong
bo (Markl. Decker, 1992; Markl er al, 1986. Miller
er al.. 1977). Trong phan 16p nay cic hemocyanin
duge phan logi thanh 3 loai khac bi¢t bang phuong
phip mién dich la alpha, beta va gama (Markl et al.,
1986). Phan wr hemocyanin gom 630-660 ammo
acid, vai khéi lugng phin wr dao déng khoang 75
kDa. Moi phin tr thuong ¢ chia 3 domain
(Gaykema et al. 1984, Mark), Decker 1992;
Volbeda, Hol. 1989). Domain thir nhét dau N (~150-
180 amino acid) can thiét cho sy hinh thanh soén a.
Domain thir 2 (~220 amino acid) bao gdm céc vi tri
bam cia dong (Cu) la CuA va CuB. Sy vin chuyén 1
phan tr oxy duge tro giup bai 2 ion Cu, mi phan tix
Cu lién két vé1 3 amino acid histidin (vong img trong
cic vj tri & domain 2. Domain thir 3 co chira nép gip
beta (~260 amwno acid) quy dinh sy hinh thanh nén
cau truc bac 2.

Péu tién hemocyanin dugc biét dén 1a mét
protein van chuyén oxy. Sau dé. nd duge chimg
minh la mét logi protein da chic nang lién quan dén
cic qu trinh sinh Iy nhu dy tnir protein, diéu khién
tham thau, chu ky 16t xac va sy hinh thanh bj xuong
ngoai (Adachi e al, 2005; Jacnicke er al. 1999;
Paul, Pirow, 1998). l?én nay, phan tir hemocyanin va
cac peptide bt ngudn tir trinh ty amino acid dau C
cua hemocyanin da dugc chimg minh ¢ chic ning
khang khuan v khang ndm (Decker, Jacnicke 2004:
Decker, Rimke, 1998; Decker er al. 2001;
Destoumieux-Garzon et al 2001; Jiang er al , 2007;
Lee er al., 2003; Nagai, Kawabata, 2000; Nagal el
al, 2001). Nhiéu gen ma héa cic tiéu phan cua
hemocyanin da dugc tao dong va xé4c dinh trinh tv &
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(Marsiy e 2 tidu phin
hemocyanin (Lei “ al, 2008) 16m thé chan ing
(Penucus vanpamei) ¢6 2 ticu phin (Sellos et al,

1997), Iom Trung Qudc (Fenneropenaeu: chinensls)
col llw ph'ln (I‘J5‘)4414) tom s Penaeus monodon
cb 1 tidu phin (AF431737), 16m Odontodactylus
seyllarus c() 4 tiéu phan (Scherbaum er al.. 2010).
Har ticu phan hemocyanin (AF43173) & 16m cang
xanh (MjallcL va MjaHcY) co sy bieu hién khic
nhau ¢ mire do phién mé khi tém nhiém WSSV, tieu
phin MjaHcL ting déng ké ¢ nhom tém nhlem
WSSV (Lci ¢f al., 2008). Nam 2006, Zhang va dong
tAc pia chi ra hemocyanin cia t6m thé ¢6 thé tuong
tac v&i & lodi vi khuin giy bénh o tom (Zhang e al,,

2006). Ciing nhém nghién ciru ndy da chu’ng minh
hemocyanin ¢6 hoat tinh phan giai héng ciu (Zhang
et al.. 2009). Hemocyanin dugc tach chiét & tom s
vd cho thiy kha ning khang nhitu logi virus bao
gom ca virus RNA vi DNA. Tuy nhién co ché khing
van chua dugce sing 10 (Zhang et al., 2004).

Nam 2003, m¢t doan gen hemocyamn khong
hoan chinh da dugc phéan I3p ¢ tdm si cb chiéu dii
1470 bp (mé‘sé GenBank AF431737), ma héa 499
amino acid dau C va mdt ma két thic TAG. Do d,
dé gop phan nghién ciru vai 116 céc gen lién quan dén
kha nang mién djch cua 16m sb, trong nghién cin
nay. ching 16i tién hanh o dong va xac dinh trinh
ty gen hiemocvanin hoan chinh trén doi rugng 16m sit
Viét Nam dya trén théng tin mot doan gen da cong
b6 trén GenBank nhidm phyc vy cho nghién cir bicu
hign va chire nang.

NGUYEN LIEU VA PHUONG PHAP

Nguyén ligu

Chiing i da \ién hanh thu thap mau 16m bj bénh
dém tring tai Tram Nghién ciru thiy sin nudc lg,
km10 cao 1d¢ Hai Phong - D6 Son va dim nudi tr
nhan ving Jan cin. Ngay sau khi nhan t6m nguyéo
con, mo gan da dugc tich riéng v bdo quan trong
dung dich nito long.
Phurong phip
Tdch chiét RNA lé:ng 58, tinh sach mRNA va Iﬁ‘ng
hgp cDNA

Phuong phap tich chiét RNA 14ng s, tinh sach
mRNA va long hgp cDNA duge thye theo md th cha

Hoang Thi Thu Yén va ddng téc gia (Hoang Thi Thu
Yén et al., 2010).
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Nhdn gen bing ky thugt S'RACE va RT-PCR

D\Ja rén théng tin mét doan gen hemocyamn da
cdng bb trén GenBank (ma so AF431737), chiing t6i
thiét ké md1 dic hiéu GSP1 (Hinh 1, Bang 1). Méi

dic higu ndy k¥ hop vor mdi UPM (Universal
Primer A Mix), cung cip boi kit “SMARTer™
RACE c¢DNA Amplification Kit™ (Invitrogen) dé
nhén doan gen hemocyanin kéo dai vé phia diu 5
(goi tat 13: dogn 5'-hemocyanin).

e |
1470bp
~d00bp | i
Trinb vy di biét _r
AF432737 FUTR
UPM
-
5 RACE —
GSP1
H F1
emocyn
. ]
<
Hemocyn RI
Hinh 1. Sor d8 thidt ké mdi.
Bang 1. Dach sach va rinh b cic méi duroc si dyng trong nghién ciru.
st Ténmbi Trinh ty nucleotide (5'-3') Gen dich Kich thirérc wéc tinh
1 asP CCATGTGGATCACTCTGTCGAC 5"hemocyanmin >400 bp

2 Hemocyn F1
3 Hemocyn R1

ATGGGGACCGTCAACATGAAGGTCTTG  Hemacyanin ORF ddy du
CTAATCATGTTGGATATATTCGCCATG

~20kb

Phan img 5’RACE duoc thuc hién bing enzyme
Dream Tag DNA Polymerase (Fermentas) voi chu
trinh nhigt nhu sau: 94°C -3 phat; (94°C -1 phi;
55°C -1 phat; 72°C -1 phat) x 30 chu ky; 72°, 10
phit; két thic va giir ¢ 4°C.

Sau khi tich dong va doc trinh ty cua doan 5°-
hemocyanin, winh tu ddy di ciia gen hemocyanin s&
dugc xéc dinh bang cich ghép v6i thong tin da biét
AF431737. Dya trén két qua phin tich ly thuyét nay,
chiing 161 thiét ké ciip mdi dic higu Hemocyn F1 va
Hemocyn R1 dé phén 13p gen hemocyanin hoan
chinh tir mAu tém st Viét Nam (Hinh 1, Bang 1).

Phén img RT-PCR dugc thuc hién bing enzyme
Dream Tag DNA Polymerase (Fermentas) véi chu
trinh nhiét nhe sauw: 95°C/3 phut; (95°C/1 phut
55°C/45 gidy; 72°C/1 phut 30 gidy) x 30 chu ky;

72°/10 phiit; két thic va gitr ¢ 4°C.
Tdch dong gen

Phuong phap tach dong cic doan S’~hemocyanin
va gen hemocyanin diy du duoc thuc theo mé ta cua
Hoang Thj Thu Yén vé déng téc gia (Hoang Thj Thu
Yén et al, 2010).

Xdc dinh trinh 1y gen

Trinh ty nucleotide cha céc gen duge xic dinh
trén miy ABI PRISM® 3100 Avant Genetic
Anlalyzer (Applied Biosystems). Gen hemocyanin
dugc phan lap va xéc dinh trinh ty tr mau md gan
ciia 1 c4 thé dm su bi nhiém bénh dém lmng Trinh
tw duge doc & 3 dong plasmid tai td ho-g, & mdi dong
doc 13p lai 2 13n xudt ngugc va 2 mdi ndm trong gen.
Két qua trinh i gen duge phan tich, so sinh bang
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phin mém sinh hoc chuyén dung (Scquence Scanner,
BLAST. Biocdit. GenDoc).

KET QUA VA THAO LUAN

Phan l§p doyn S*-hemocyanin

Mau mRNA téch cluu va tinh sach tr md gan
cua 16m su by bgnh dbm lrﬂn;, dugc dung lam khuén
1dng hgp sgi cDNA 1hir nhat bing cich s dung moi
S-RACE CDS A, SMARTer H A Oligonucleotide
vd cnzyme Reversc Transcriplase  theo kit
“SMARTer™ RACE ¢DNA  Amplification  Kit™
(Invitrogen). Dy wén lhong 1in mot doygn gLn
hemocvanin d3 cong bd trén GenBank  (ma s6
AF41737), ching 161 thiét ké mdi djc hi¢u GSPI
(Hinh 1, Bang 1) Mo dc o ndy két hop véi moi
UPM (Umiversal Primer A Mix), cung cap bdn kit
“SMARTer™ RACE ¢DNA  Amplification  Kit™
(Invitrogen) aé nhin doan gen semocvamn kéo din
vé phia ddu 5° (go1 1AL 1a: doan §* hcmacyanm) Phan
ung 5'RACE dugc tién hanh voi cip mébi
GSPI/UPM. San phim $'RACE dugc di¢n di kiém

kb M 1
6.0
30
1.0
A

Hodng Thij Thu Yén eraf

tra trén gel agarosc 0,8% (Hinh 2A).

Két qua & hinh 2A cho théy san phim S'RACE
khuyéch dai doan 5'-hemocyanin <6 kich thugc
khodng 1200 bp phu hop v(yl tinh toan Iy thuyét
(Bang 1), Nhu vy, tr vj trf mdi GSPI chung 5 a
kéo dai thém vao trinh 1y d3 biét khoang 700 bp vé
phia ddu 5°. San phim 5'RACE nay dugc tinh sach
(r agarosc gel va tach dong phin r trong vector
pCR2.1 (Invitrogen). Bé ki¢m tra cac dong plasmid
t4i 16 hgp manyg gen hemocyanin ching 61 sir dung
cnzyme gidi han Hindlll va Xhol, bai enzyme nay st
clit dogn 5'-hemocyanin (neu c6) ra khon vector ta %
hop.

Sau khi phén tich cdc déng plasmid tai 14 hop
bang enzyme Hindlll vh Xhol, két qua dign di cho
thay mdi plasmid bj it thanh hai doan: mét doan Ién
c6 kich thudc tuong img véi vector pCR2.1 (~4 kb)
va mét doan nho hon cb kich thuéc khoang 1,3 kb
twong img véi san phim S'RACE va mjt phan cia
vector pCR2.1 (Hinh 2B). Nhu viy, budc diu ching
161 khing dinh cic dong plasmid nay d3 c6 gin dogn
5*-hemocyanin.

kb M1 2 3 4 5
6.0
30
10
B

Hinh 2. K&1 qua tach déng doan 5'-hemocyann. A. San phdm nhan doan 5'- -hemocyanm bing ky thudt SRACE (M: Marker
1kb, 1 San phdm 5RACE nhan doan 5-hemocyanin), B Kidm tra sv c6 mat cda san phAm 5'RACE lrong vector 11 t& hgp
(M. Marker 1 kb; 1-5 Plasmid pCR2.1 mang doan 5-hemocyanin).

Xiéc djoh trinh ty doan 5’-hemocyanin

Ciac dong plasmid mang doan 5'-hemocvanin
dugc tinh sach va 1am khuén cho chud phan img
doc trinh ty. Két qua xéc dinh trinh wr dugc rinh bay
& hinh 3.

Ké qua doc trinh ty cho thiy doan 5 -
hemocyanin ching 6i phan lip dugc véi cip mdi
UPM/GSPI c6 chidu dai 1212 bp. trong d6 doan tir
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v} tri 755-1212 tring khap véi doan diu cia inh i
di biét (AF431737). Ching 16i d3 xic dinh duge
thém 709 bp vé phia déu $* bao gdm 7 bp thuge doan
5'-UTR va 702 bp thudc ORF cua gen hemocyanin.
Nhu viy. két hgp van 1350 bp da biét (AF4317137)
6 thé suy ra trinh ty gen hemocyanin diy di 12 2052
bp. Trinh ty nucleotide doan 5’-hemocyanin bao gom
ca doan 5’-UTR ma ching t6i da phén lap duge o
mai va chua dugc cong bo trén GenBank.
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1 o 0 40 50 60 70 80
CTAATACGACTCACTATAGGGCAAGCAGTGGTATCAACGCAGAGTGATCCA

M G T V N M

L LFALGVYAGABGA AAATMHTPNTEFG

170 180 190 200 210 220 230 240

S FDPERANTILSTHSYS S D G 6 K AV Q KL MRDL K
330 340 350 360 370 380 390 400
DNRILULU QO QRMHM®TF S L FNPHZRU QRETEAMAMNTLMLFD
410 420 430 440 450 460 470 480

VLIHCKTUDU®WODTTFV S NASAMYTFRUOTIMNETGTE F

§$ FTGTKIKWNYPEQRUVAYTFGTET DTGMWWNTHHV

730 740 760 770 780 790 800
e ACAAATACAGCCATCATCTGGATCGCAAAGGAGAGAATTTCTTCT

T R H M E F P D DK Y S HMHLDRIKTGENTFTF
820 830 840 850 860 870 880

GGGTACATCATCAACTTACCGTTCGTTTTGATGCTGAACGTCTCTCCARTTATTTGGATCCCGTCGACGAACTTCACTGG
W VHHQL TV RFDAERTILSNYTLDTPUVYVDETLHW

890 900 810 920 930 940 950 960
GAGAAGCCARTCGTACAAGGT TTTGCTCCCCACACCACTTACAAGTATGGAGGTCAGTTCCCCTCTCGTCCAGATRATGT
E K P IV QGF APHTTJYXYGGOTFUPSREPDUWNV

970 980 990 1000 1010 1020 1030 1040
AGACTTCGAGGATGTGGATGGTGTTGCTCGTATTCGAGACTTGCTTATTGTAGAGAGCCGARTCCGCGATGCTATTGCAC
D FEDVDGUVARTIRDLTLTIUVESR RTIRTDATIA

050 1060 1070 1080 1090 1100 1110 1120
ATGGTTATATCGTCGACAGGGCTGGTAATCATRTTGATATCATGAATGAGCGTGGAATTGACGTTCTTGGRGATGTTATT
H 6 Y I V D R G N U I DI MNEZRSGTIDUVL

1130 1140 1150 1160 1170 1180 1190 1200

GAATCATCTTTGTACAGCCCTAATGTGCAGTACTATGGAGCCTTGCACAATACTGCTCACATTGTACTTGGTCGACAGAG
E S S L Y S P NV QY Y G A LHNTAMHIVLGRAQS
1210
TGATCCACATGG
D P H

Hinh 3. Trinh ty nucleotide va amino acid suy dén ciia doan 5-hemocyanin. Phin gach chan 14 Irinh tu clia hai mdi UPM va
GSP1. Phin in dam la trinh ty 5-UTR. Phdn c6 mau ndn xAm 13 irinh ty ma héa hemocyanin mén duge xac dinh thém.
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Phin lip gen hemocyanin hodn chinh

Dya trén co s¢ trinh ty doan gen hemocyanin da
cong bd wrén GenBank (AF431737) va doan 5
hemocvanm dd phin 1§p duge, ching 16 hiét ké mdi
dé nlmn gen fremocyanin hodn chinh (Hinh 1 Bang
1). Mau mRNA tach chiét va tinh sach tir mé gan cun
16m 50 b bénh dom lr’ln§ duge ding ldm khuén lol\g
hop s¢i cDNA thu nhat bing chch s d\m;> moi
Oligo(dT). Phan (mg RT-PCR sau do dugc tién hanh
v@i cDNA thu duge. San pham RT-PCR dugc di¢n
di kiém ra wén gel agarose 0.8% (Hinh 4).

Két qua ¢ Hinh 4A cho thdy san phdm RT-
PCR nhan gen Aemocvanin ¢ kich thudc khoang

kb L] 1
6,0

30
20

A

Hoang Thi Thu Yén eral.

2,0 kb diing véi tinh toén 1y thuyét. San phim nay
dugec tinh sach wr gel agarose va tach déng vio
vector pJET1.2 (Fermenias). Dé kiém wra cic
plasmid téi (5 hop chung t6i sir dung hai enzyme
gidi han Xbalva Xhol, cho phép cit gen
hemocyanin (néu c6) ra khoi vector. Sau khi phan
lich cic dong plasmid tai 18 hop bing enzyme
Xbal va Xhol, két qua dién di cho thdy mdi
plasmid bj cfit thanh hai doan: mét doan 16n c6
kich thudc wong img véi vector pJET 1.2 (~3kb)
va mjt dogn nhé hon cé kich thudc 2,0 kb tuong
ung voi sén phém RT-PCR gen /nemocyanm (Hinh
4B). Nhu viy, buéc dau ching (6i khang dinh cic
dong plasmid ndy di c6 gén gen hemocyanin.

M 1 2 3 4

Hinh 4. K& qua tach dang gen hemocyanin. A. San phdm nhan gen hemocyanin bing k§ thudt RT-PCR (M* Marker 1 kb, 1:
San pham RT-PCR nhan gen hemocyamn), B Kidm tra sy c6 mit clia san phdm RT-PCR trong vector 141 18 hap (M. Marker

1kb: 1-4. Plasmid pJET1.2 mang gen hemocyanin)

Xéc djnh trinh ty va phin tich gen hemocyanin

Chiing (6i xac dinh trinh (y cia gen hemocyanin
day du gén trong vector pJET 1.2 va tach dong. Phan
tich trinh ty, di khing dinh duge chic chin ring
doan cDNA phin lap dugc 1 trinh ty ORF hoan
chinh ma héa hemocyanin. Trinh ty gen hemocyanin
day di c6 kich thuéc 2052 bp, md hoa 683 amino
acid va mgt ma két lhuc 12 TAG. Doan gen d3 cong
b6 eén GenBank ma s6 AF431737 wong img voi vi

tri 703 - 2052 coa gen tach dong.

Khi so sinh trinh ty gen hemocyanin d;iy dau
phan 13p ur 16m st Viét Nam vén trinh ty doan gen
hemocyanin (genbank, AF431737) phan I3p nr t6m
si An 318 chimg 101 Ihay c6 sy sai khac 33 vij i
nucleotide. Sy sai khdc trinh wr nucleotide nay din
dén sy sai khac trinh ny amino acid & 7 vj i
242H—D, 304N—-D, 360V—L, 443K—L,
453Y—F, 472A—P vi 576G—A. Diém dang cha y
la hemocyanin & 16m su Viét Nam c6 thém 5 amino
acid & trinh tu dau N. Ngodi ra, & vj tr 242 (sb thir by
theo trinh tr hemocyanin phén 13p tr tom st Vit
Nam ctia nghién ciru nay), da phan cac lodi t6m (t6m

54

s0 Viét Nam, 16m sa An D, 16m thé chan u-ang, 16m
Trung Quoc) déulaD, trong khi d6 &16m sit An Dl
N: & vi tri 360 cita hiu hét cic protein nghién ciru déu
1a L thi & t6m An D§ 13 V: ¢ vj tri 547, 679 va 681
wong img hemocyanin t6m s 1a F, Y va Q thi cic
protein con laj 13 | va H; con & vi tri 576 hemocyanin
6m An D va cic hemocyanin con lai ld G riéng &
t6m s Vigt Nam la A. Két qua nghién ciru ndy dit ra
m{t vin dé méi cin nghién ciru sau hon vé cic SNPs
trong gen hemocyanin cia tém sit. Mat khéc khi phin
tich 6 amino acid histidin thye hign chirc ning lién ket
v6i Cu - Vi tri bdm cho phin i oxy, ching toi thy
ring cic histidin ndy mang tinh béo thi rat cao &
protcin hemocyanin cua cic loai 1ém (Hinh 5). Theo
cdc nghién ciru truée day, mdi tidu phan hemocyanin
déu ¢6 3 domain chirc ning (Gaykema er al., 1984;
Markl, Decker, 1992; Volbeda, Hol, 1989), khi so
sdnh 3 domain chirc nang & trinh 1y nghién ciru ching
16i thiy ring domam ) va 3 ¢b sy sai khéc trinh by
amino acid nhiéu hon domain 2. Trong chc vj ti
amino acid sai khic gilra trinh 6y hemocyanin Viét
Nam véi trinh ty 43 cong bd méi domain c6 mét vi trl
sai khéc amino acid.
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Hinh 5. S0 sanh (alignment) lrinh ty amino acid cia hemocyanin gira céc loai khéc nhau. Trong d6 PmHc (hemocyanin
tdm st An DO ma sb AF431737), PmHe VN (hemocyanin tém su Vigt Nam dugc xac dinh qua nghién ciru nay), PvaHc va
PvaHc1 (Hemocyanin t6m the ma s& X82502 va AJ250830). FchHC (1dm Tung Quéc ma s FJ594414), MjaHcL va MjaHcY
(t8m cang xanh ma s& EF375711 va EF375712 ). Phin trinh ty c6 ndn mau den [a phan amino acid gidng nhau hoan loan
gitra cac lodi, Phan Irinh ty ¢6 ndn mau xam 12 phin da s8 cac lodi (60-80%) cb amino acid gidng nhau. Mui tén chi v trf
khac nhau giCa trinh ty hemocyanin méi dugc xéc dinh voi lrinh b 43 biét AF431737 va wi tri sal khac clia hemocyanin tdm
véi cAc lodi 18m khac DAu (#) chi gdc amino acid histidine bao thi.
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KET LUAN

Chung 51 di tien hdnh phan i§p va xdc dinh trinh ty
dogn 5°-hemocy nnm vd trinh tr hodn chinh cua gen
humnnmuu 1 may mo gan caa 16m si nhiém bénh
dém trdng. Gen ndy cb kich thuge 2052 bp mi héa
cho 683 amino acid. Trinh wr dogn S'-hemocyanin va
gen hemocyanin hodn chinh da dige ding ky trén
Genbank vér mi so luomg (mg la: JF342238 va
JF357966.

Lo cdm om: Cong trinh dicge thyee hign ven kinh phi
ctia de tn “Nghién cte gicr trinh tw mot plmn ho
gen va xay dumg ca s div livu genome tom st (P.
monodon)” thuge Chieemy trinh Cong ngh¢ sinh hpc
thiy san 2008-2010, Bp Nong nghiép va Phat trien
nong thon; va dé tai cup B¢ Gido duc va Dao 1a0
Nghmn cun dac diém cdu tric gen svmtenin thuge hc
mien d,ch 1om st (Penaeus monodon) lién quan deén
benh dom tring”.
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c¢DNA ENCODING

HEMOCYANIN ASSOCIATED WITH IMMUNE RESPONSE OF SHRIMP TO WHITE
SPOT SYNDROME VIRUS (PENAEUS MONODON)

Hoang Thi Thu Yen', Kim Thi Pbuong Oanb’, Pham Anh Tuan®, Nong Van Hai®

! Thai Nguyen University

lnsnrule of Biotechnology, Vietnam Academy of Science and Technology
*Directorate of Fisheries, Vietmam Ministry of Agriculiure and Rural Development

SUMMARY

1s a large,

protein present in the hemolymph of both mollusks and

PP an
arthropods. The traditional role of hemocyanin 15 the transport and storage of molecular oxygen. To day. it is
known that hemocyanin 1s a multifunctional protein, especial function related to antivirus, anumicrobial and
antifungal immune responses. A partial coding sequence of cDNA encoding hemocyanin consisted of 1470

* Author for correspondence: Tel/Fax: 84-4-38363222; E-mail vhnong@ibt.ac.vn
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Hoéng Thj Thu Yén eral

nucleondes including stop codon und 3'-UTR is availahle from GenBunk with accession number AF431737 In
this study. we cloned and sequenced of the l'ull length ¢HNA cncoding syntemin from WSSS infected black
tiger shrimp. Using S'RACT 1ech :we incd 5°-end seq fuding initial codon and 5°-UTR.
Based on the $*-end sequence and the GenBank sequence (AF431737), the complete hemocyanin cDNA was
cloned und sequenced. The coding region of hemocynnin ¢DNA was 2052 bp in length, and was predicied to
encode 4 683 nmino ackd protem The putative protem contgins 3 domains and 6 conversed histidines to set
struchine and function. The result of nocleotide sequence alignment between the newly determined hemocyanin
sequenvee and Wit of WSSV anfected Penacus monodon isolated in India showed that there are 33 different
nucleotides i the two seqoences. The nucleoude differences were found to result in 7 amino acid substitutions
nchuding 24211=D, 304N —1), 360V — L, 443K~ L, 453Y —F, 472A—P and 576G—A. Our results would be
useful for Turther study o the function of hemocyinin and reluted protcins in the shrimp immune response.

Keyswords: Bluck siger shynp, immnne-reloted gene, Penacus monodon, Hemocyanin, WSSV



