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BIEU HIEN GENE AQUAPORIN 1 (AQP1) TREN CA RO PONG
(ANABAS TESTUDINEUS) NUOI THU NGHIEM TRONG NUOC MAN

THE EXPRESSION OF GENE AQUAPORIN 1 (AQP1) ON ANABAS TESTUDINEUS
EXPERIMENTALLY GROWN IN SALT WATER

TRUONG THE QUANG™ va HUYNH NGQC MY PHUONG®*?

TOM TAT: Trinh tw ¢DNA hodn chinh md héa AQPL thu duwgc twr mang cua Anabas
testudineus bao gom 786 nucleotide di dwoc GenBank USA cdp md sé gia nhdp (Accession
Number) MT012828, md héa cho AQPI véi 261 amino acid, ¢é khéi lwong phdn tir wéc tinh la
27,4 kDa. Mizc dé biéu hién ciia AQP1 ¢ mang Anabas testudineus séng trong nirdc man (dé man
30) sau 6 ngay cao nhat 12,26.10% ban/ng cDNA, ¢ da ca 10,65.10% ban/ng cDNA, ¢ thdn cé la
2,82.10% ban/ng cDNA va thdp nhdt 1a ¢ rugt c& 0,48.10? ban/ng cDNA. Mic dé biéu hién AQP1
khi Anabas testudineus song trong nieéc man (d¢ man 30) sau 1 ngay cao nhdt ¢ mang ca 7,16.10?
ban/ng cDNA, tiép d@én ¢ da va thdn ca 4,13.10? ban/ng cDNA va 4,47.10% ban/ng cDNA, thdp nhat
& rugt ca 0,27.102 ban/ng cDNA.

Tir khoa: cd ré déng; gene dich AQP1; murc do biéu hién gene; real-time PCR.

ABSTRACT: The complete cDNA sequence encoding AQP1 obtained from the gills of Anabas
testudineus consists of 786 nucleotides that have been granted accession number MT012828 by
GenBank USA, encoded for AQP1 with 261 amino acids which have an estimated molecular weight
of 27.4 kDa. The expression level of AQP1 in Anabas testudineus gills living in salt water (salinity
30) after 6 days was the highest with 12.26x10? copies/ng cDNA, the skin of fish was 10.65x10?
copies/ng cDNA, the kidneys of fish was 2.82x10? copies/ng cDNA and the lowest was in the gut of
fish 0.48x10% copies/ng cDNA. The AQP1 expression level when Anabas testudineus lived in salt
water (salinity 30) after a day was highest in gill of fish 7.12x10% copies/ng cDNA, followed was in
the skin and kidneys of fish 4.13x10? copies/ng cDNA and 4.47 x10% copies/ng cDNA, the lowest
was in the gut of fish 0.27 x10? copies/ng cDNA.

Key words: Anabas testudineus; AQP1 target gene; gene expression level; real-time PCR.

1. PAT VAN PE

Trong nhiing nim gan day, tinh hinh nuéi
trdng thiry san ¢ nude ta di gip nhiéu bét loi do
bién d6i khi hau 1am tinh trang x4m nhap min
S&u vao cac vung nudi ca nudc ngot ngay cang
tang. Do d6, viéc nghién ciru tim ra gidng ca
méi co kha nang thich nghi tt, phat trién binh
thuong va co gia tri kinh té cao & mdi truong

nudce lg, nedc man la viéc tran tré cua cac nha
khoa hoc thily san. Néu viéc nghién ctru nay
thanh cong thi c6 y nghia rat 16n trong khoa
hoc va thuc tidn. C4 r6 ddng (Anabas
Testudineus) 1a mot loai ca nudc ngot, co kich
thuéc nho, khong c6é6 xuong dam, dugc ua
chudng trén thi truong do gia tri dinh dudng,
thit c4 thom ngon va co6 gia tri kinh té cao. Ca
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r6 déng séng rat khoe, d& nudi, c6 thé chiu
dung duoc diéu kién nude cuc ky bat loi nho
co quan ho hip phu trén mang. Chung c6 kha
ning di chuyén xa trén can dé tim chd thich
hop cho viéc sinh séng. Trén dat lién, ca ro
ddng co thé sir dung amino acid 1am ngudn
ning lugng dé hd tro hoat dong van dong va
tich cuc bai tiét amoniac qua mang va da [9,
tr.4475-4489]. Ngoai ra, chung c6 thé tich liy
tir nudc ngot dén nudc bién thong qua sy ting
dan vé d6 min trong phong thi nghiém [1,
tr.708-723]. Hién nay, phong trao nudi ca ngay
cang ¢ xu hudng phat trién cung véi nhimng wu
diém trén thi c4 r6 dong dang dugc quan tam.
Ciing gidng nhu nhiéu loai thuy san khéc trong
qua trinh sinh truéng va phat trién thi yéu to
mdi truong séng ludn co sy thay doi va anh
huéng dén qué trinh sinh hoa, sinh 1y trong co
thé. Trong d6, d6 mdn 12 mot trong nhiing yéu
t6 anh huong dén sy phan bd, ty 1¢ sdng va trao
d6i chét trong sudt qua trinh phét trién cia ca.
Tuy nhién, hién nay loai ca nay chu yéu nuéi ¢
ving nude ngot, chua ¢ nghién ciru sau vé sy
sinh truéng va phat trién cta ca ro6 dong ¢ cac
vung nudc man, nudc 1g.

Protein aquaporin (AQP) cé cau trac ba
chiéu dic trung. AQP 1a mdt 16p mang cac
kénh protein lam trung gian chiu trach nhiém
van chuyén nudc ra vao té bao dé dap ung su
thay dbi ap suat tham thau [5]. Aquaporin c6
kich thuéc monome nhé dao dong tir 26 dén 30
kDa, chudi polypeptide dai khoang 300 amino
acid [12]. Cho dén nay, c6 17 loai phan tir AQP
(AQP0-16) di dugc md ta trong nhiéu loai
dong vat [2]. Trong d6 AQP0-12 da dugc phan
loai thanh ba nhom chinh [6, tr.327-358].
Nhom 1: AQP - protein dic trach chuyén nudc
gua mang gém AQPO, AQPI1, AQP2, AQP4 va
AQP5; Nhém 2: Aquaglyceroporins - protein
chuyén nudc va cac chat c6 khdi lugng phan tir
nho khac gom AQP3, AQP7, AQP9 va AQP10
thim vao glycerol, uré va amoniac ngoai nudc;
Nhém 3: Siéu AQP - superquaporin gom
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AQP6, AQP8, AQP11 va AQPI12. bac biét,
Aquaporin la kénh nudc quan trong trong mang
ctia nhidu lodi ca va chiing c6 thé dong vai tro
quan trong trong viéc tao diéu kién cho dong
nude diéu tiét khdi luong té bao hon trong van
chuyén nuéc qua mang phéi [7, tr.70-92].

Hinh 1. CAu trdc 3D cua aquaporin
Nguon: https://www.ks.uiuc.edu

Aquaporin dugc nghién ciru rong rai phod
bién nhét 1a aquaporin 1 (AQP1). Aquaporin 1
1a AQP dic trung nhét, c6 mot cu trac chi cho
phép cac phan tir nuée di chuyén qua mang ma
khong cho cac phan tir nhdé hon hoac dang khac
di qua. AQPI dau tién duoc phat hién khi dang
xac dinh polypeptide nhém mau Rh trong mang
huyét twong hong cau [8, tr.11110-
11114]. AQP1 & ngudi c6 269 amino acid, khdi
luong phan tir 28 kDa, chita 6 ving xuyén
mang v6i 5 vong két ndi, trong d6 3 vong (A, C
va E) nam bén ngoai té bao va 2 vong (B va D)
trong té bao chat [4, tr.623-630].

Hinh 2. C4u trdc cua phan tir aquaporinl
Nguan: https:/iwww.semanticscholar.org/
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2.NOQI DUNG
2.1. Muc tiéu va ndi dung nghién ciru

Noi dung nghién cau tach chiét va tinh
sach RNA (Ribonucleic Acid) aquaporin 1
(AQP1) & ca ro dong (Anabas Testudineus).
Phién mi nguoc téng hop duoc trinh te cDNA
(Complementary  Deoxyribonucleic  Acid)
AQP1 cua ca ré ddng. Phan tich quan hé phat
sinh AQP1 cua Anabas testudineus véi cac loai
dong vat c6 xuong sdng khac. Xac dinh biéu
hién mRNA cua gene AQP1 cua ca ro dong
bang phuong phap qPCR. Panh gia dugc mirc
d6 biéu hién chiu man cua gene aquaporin laa
& mang, da, than va rudt ca ré6 dong (Anabas
Testudineus). Muc tiéu nghién ctru co s& khoa
hoc cho cac nghién ctu tiép theo, gop phan xay
dung quy trinh nudi ca r6 dong & cac ving
nuéc nhidm man. Thic ddy nghé nudi c& rd
ddng phét trién, dwa loai ca nay 1a ddi tuong
nudi trong mdi trudng nude nhiém man.

2.2. Phwong phap nghién ciru
2.2.1. Diéu kign thi nghigm va thu thip

Ca r6 dong (Anabas Testudineus) duogc
nudi trong nudc ngot dé lam ddi chimg. Cac thi
nghiém s& cho tiép xuc dan voi nudc min,
chang dugc chon ngiu nhién va chuyén vao bé
thay tinh c6 chira nuéc ngot (pH 7,0) vao ngay 0
va sau do, ting do man 1én 10 (pH 7,4) vao ngay
thar 1, vao ngay thtr 2 d6 man la 15 (pH 7,6),
ngay thir 3 ting d6 mén 1én 20 (pH 7,8), tiép tuc
tang do man 1én 25 (pH 8,1) vao ngay thir 4 va
cudi cing ting do man 1én 30 (pH 8,3) vao ngay
thur 5. Ca s€ dugc gitr trong nudc cd dd mén 30
tir 1 — 6 ngay nita dé lay mau do muc do biéu
hién AQP1. P6 min hay d6 mudi duoc ky hiéu
S (ppt hodc g/kg) 1a tong lugng tinh theo gram
cac chét hoa tan chira trong 1 kg nudc.

Nudc mén ty nhién dugc thu thap tr cac
ving nudc xam nhap man, vung nudc lg. Nude
c6 d6 man khac nhau dugc chuan bi bang cach
pha nudc midn véi mot lugng nudc ngot nhét
dinh. D6 min duoc theo ddi bang may do do
min. Ca s& bj giét dé ldy miu sau 1 hodc 6
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ngay trong nudc midn. Trong thoi gian thich
nghi v6i d6 man, ca dugc cho an trang huyét
dong lanh vao nhiing ngay xen k& nhung nhin
an 2 ngay trude khi ldy mau. Ca ddi chung sé
duge chon ngiu nhién giir trong nudc ngot dé
chuyén vao bé thuy tinh. Ca duwoc giy mé va bi
giét bang mot cii danh manh vao dau. Cac bo
phan mang, da, thdn, rudt nhanh chong duoc
cit bo, 1am lanh trong nito long va dugc bdo
quan 6 —-80 °C.
2.2.2. Tich chiét RNA va tong hop cDNA

Cac miu ca ro dong sau khi van chuyén
dén phong thi nghiém, duoc bio quan trong
diéu kién nhiét do ~70 °C cho dén khi tién hanh
tach chiét RNA. RNA tong sé duoc trich ly tir
md thit ca bang b kit PHUSA theo quy trinh
ctia Cong ty Sinh hoa Phii Sa. Kiém tra nong do
va do tinh sach cta cac mau RNA tong sb bang
phuong phap do hai budc song 260 nm va 280
nm trén may quang phd hap thu phan tir UV-
VIS hdng Bio-Rad, My. ¢cDNA dugc tong hop
tr 1ug cia RNAtong sb bang cach st
dung méi Oligo (dT)1s va téng hop véi bo kit
ctia Cong ty Sinh hoéa Phu Sa.
2.2.3. Khuéch dai phén ikng phién mi ngwoc
tao cDNA

Phuong phap RT-PCR (reverse Transcription
Polymerase Chain Reaction) cho phép phat hién va
dinh luong RNA dic hiéu 1 diéu rit quan trong trong
viéc nghién ctru murc do biéu hién gene trong sinh vat.

Khac v6i phuong phap PCR, RT-PCR la
phuong phap PCR ma vt liéu ban dau 1a RNA.
Pé thyc hién RT-PCR thi truéc hét RNA dich
phai dugc phién ma ngugc (RT - Reverse
Transcription) thanh ¢cDNA nho xuc tac cua
enzyme reverse transcriptase, sau d6 PCR khuéch
dai trinh ty dich trong cDNA bang cip mdi dic
hiéu cho trinh ty nay nho enzyme taq polymerase.

Giai doan phién ma ngugc (RT) 1a mot giai
doan hét stic quan trong quyét dinh sy thanh cong
cia RT-PCR. Enzyme dugc sir dung trong giai
doan nay la reverse transcriptase. Pay 1a loai
enzyme DNA polymerase khong chiu nhiét, s
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dung mach RNA don 1am soi khuén dé tong hop
nén sgi DNA bo sung (cDNA, Complementary
DNA), do vay giai doan RT con dugc goi la giai
doan téng hop cDNA. Sy phién ma nguoc dugc
thuc hién vai b kit RNA PCR (AMV) cia Cong
ty Sinh Hoéa Phu Sa, Viét Nam.
2.2.4. Khuéch dai nhanh cdic diu cDNA
(RACE) - PCR

RNA tong (1pg) duge phan 1ap tir ca 1o
ddng trong nude ngot da duoc phién ma ngugc
thanh cDNA. Diéu kién thyc hién theo chu
trinh cia RACE - PCR la 25 chu ky ¢ 94°C
trong 30 giday, 65°C trong 30 gidy va 72°C
trong 4 phat. Cac san pham RACE - PCR duoc
tach bang dién di gel, tinh ché va giai trinh tu.

Viéc hi¢u chinh va phén tich trinh tu
AQP1 thu tir mang cta ca ré dong duoc thuc
hién bang phan mém BioEdit dé thu dugc ving
ma hoa nucleotide c6 dd dai dﬁy du, sau do
dich ma sang trinh ty amino acid. Trinh tu
amino acid dugc hiéu chinh va so sanh vo&i
AQP1 chon tir cac loai dong vat khac nhau
bang cach st dung phin mém BioEdit. Céc
trinh tgy dugc nhan dang ra dung st dung dé
nhan dién AQP1 tir ca r6 dong.
2.2.5. Phan tich cay phét sinh loai

Trinh tur amino acid ctia AQP1 tir dong vat khac
duoc Iay tir GenBank hodc UniProtK B/TrEMBL nhu
la mot nhém ngodi. Cac trinh ty nay dugc hiéu
chinh va phan tich mbi quan hé phat sinh loai
gitra cac trinh tu amino acid duoc dich tir ca rd
ddng va cac loai dong vat khac dwa trén phan
mém Mega X version 10.0.4 theo md hinh
Kimura 2 - parameter va bang thuit toan
Neighbor - Joining Tree, v6i chi sé bootstrap 1a
1000 1an 1ap lai dé tang do tin cay [10].
2.2.6. Dinh lwong qPCR

RNA tir cic miu di duoc xir ly bang
Deoxyribonuclease | (Sigma-Aldrich Co., St. Louis,
MO, USA), dé loai bo DNA géy tap nhiém. Trinh
tw cDNA dugc tong hop tir 1ug RNA tong s6 bang
cach str dung mdi hexamer ngiu nhién va téng hop
theo bo kit ctia Cong ty Sinh hda Phu Sa.
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gPCR dugc thuc hién ba lan béng Hé
thong Real-time PCR StepOnePlus™ (Applied
Biosystems). Mau chuan ¢cDNA 14 huyét thanh
duoc pha loang trong dung dich dém 1X TE (1
mmol/l Tris, 0,1 mmol/l EDTA, pH 8.0) (tu
108 @én 102 ban/2pl). Cac phan tmg qPCR chira
5 ml 2X Fast SYBR® Green Master Mix
(Applied Biosystems), 0,3 mmol/l mdi xuéi (5'-
AATTCAAGAGCAAGAACTTCTG-3) hoac
mdi nguoge (5'-GAGCGACACCTTCACCTC-
3'), va cDNA tuong duong voi 1 ng RNA hoac
2ul miu chuan trong téng khdi lwong 10
wl. Thuc hién theo chu trinh nhu sau: 1 chu ky
95°C trong 20 gidy, tiép theo 1a 45 chu ky 95°C
trong 3 gidy va 60°C trong 30 gidy. DT li¢u chu
ky ngudng 1a gia tri Ct duoc thu thap tai mdi
budce kéo dai. Cac lan chay dugc theo sau bdi
phan tich dudng cong tan chay bang cach ting
tir 60°C dén 95°C véi gia s6 0,3°C dé xac nhan
su hién dién cia mot san phém. Cac san phém
PCR duoc tach trong gel agarose 2% dé xac
minh su hién dién ctia mdt band don.

Pé xac dinh chinh xac sb luwgng cua ban
sao gene AQP1 trong phan ung qPCR, trudc do
tién hanh khuéch dai tinh khiét & ving x4c dinh
cia AQP1 cDNA tir mau céc bo phan cua ca 1o
dong theo phwong phap ctia Gerwick [3, tr.157-
171]. PCR duogc thyc hién v6i mot bd moi
AQPlaa qPCR va cDNA véi cac diéu kién chu
trinh sau: Bién tinh ban dau 95°C trong 3 phut,
sau do 1a 40 chu ky 95°C trong 30 giay, 60°C
trong 30 gidy va 72°C trong 30 gidy va 1 chu
ky kéo dai cudi cung 1a 72°C trong 10 phit.
San phdm PCR duoc tach ra trong gel agarose
2%, sau d6 chung dugc loai bo va tinh sach
bang cach st dung bo kit tach chiét ciia Cong
ty Sinh héa Phi Sa. S6 lugng ban DNA dich
ban dau Sq (Starting Quantity) trong mau duoc
uée lugng bang phuong phap dinh lugng tuyét
dbi tir phuong trinh duong chuan (1).

Y=aX+p (1)
Y =Ct; X=1g(Sq)
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Trong dé: Ct 1a chu ky ngudng (Threshold  phuong phap phan tich phuong sai (Anova) dé
Cycle), Sq la sb lwong ban DNA dich ban ddu  dénh gi4 su khac biét giira cic gia tri trung binh
trong mau, o va B 1a cac hé sb can phai woc  mau, su khic biét dugce coi 1a c6 y nghia thong
luong trong thi nghiém. ke voi P < 0,05.

Kiém dinh dudng chuén (1) bing cdc tham  2.3. Két qua va thao luin
s6 binh phuong hé sé twong quan R? va hiéu  2.3.1. Phén tich ph:it sinh AQPI ciia Anabas
qua PCR (PCR Efficiency) E. Binh phuong hé¢  Testudineus
s6 tuong quan R? khong dugce nhé hon 0,99 dé Trinh tu cDNA hoan chinh ma héa AQP1 thu
thao tac pipetting dat do chinh xac cho phép. dwoc tr Anabas testudineusbao gom 786
Hiéu qua PCR (E) dugc tinh theo cong thire (2)  nucleotide d3 dugc GenBank cap ma s6 gia nhap
phai dat tir 90% dén 105%. (Accession Number) MT012828, m4 hoéa cho
@) AQP1 véi 261 amino acid, c6 khdi lugng ph’ﬁn tu

udc tinh 1a 27,4 kDa (Hinh 3) [11]. Su lién k&t cua

Sé lugng ban DNA dich ban dau Sqtrong trinh ty amino acid AQP1 cuaAnabas
mau duoc ude lugng bang cong thire (3). Testudineus voi cac loai ngudi, éch va cac loai ca

Ct-p khac nhu ca phdi, ca noc, Ca trap,... cho thiy 6

Sq=10 * ®) ving xuyén mang, 6 vi tri phosphoryl héa tiém
2.2.7. P hn tich thong ké nang va mot vi tri N-glycosyl hoa.

Két qua duoc trinh bay dudi dang gia tri

E(%) = (10% —1).100

trung binh va sai s0 chuan. Xu 1y so li€u bang

>aqpl [organism=Anabas testudineus] Anabas testudineus aquaporin 1 (agpl) mRNA, complete cds
ATGAGAGAATTCAAGAGCAAGAACTTCTGGAAGGCCGTTCTGGCCGAGCTGGTTGGCATGACCCTT
TTTATTTTCCTCAGCCTCTCTGCAGCCATTGGAAATAAAAACAGCACCAACCCAGACCAGGAGGTG
AAGGTGTCGCTCGCATTTGGCTTGGCCATTGCTACACTGGCTCAGAGTTTAGGCCACATCAGTGGA
GCTCACCTGAATCCTGCAGTTACCCTTGGGATGCTTGCCAGCTGCCAGATCAGTGTGTTGAAGGCC
GTCATGTACATTGTGGCCCAGATGCTTGGCTCAGCCCTGGCCAGCGGCATTGTTTATGGAACACGT
CCAAATGGCAATGCAAATCTGGGGCTTAACGCTCTAAGTGGTGTTACCCCAAGCCAAGGCGTGGG
CATAGAGCTCCTGGCAACATTCCAGCTGGTGCTGTGTGTCATTGCAGTCACTGATAAAAGGCGGCG
TGATGTCACTGGTTCAGCACCCTTGGCCATTGGCCTCTCAGTGTGCCTGGGACACTTGGCAGCTATC
AGCTACACAGGCTGTGGCATCAATCCCGCCCGCTCCTTTGGTCCAGCTTTGATCCTGAACAACTTTG
AAAACCACTGGGTGTACTGGGTTGGGCCAATGTGCGGTGGTGTAGCAGCAGCTCTCATCTATGATT
TCCTGCTGGCCCCCAAATTTGATGACTTTCCTGAACGCATCAAGGTGCTGGTCAGTGGTCCAGTGG
GCGATTATGATGTTAATGGAGGCAACGATACTACAACTGTGGAAATGACGTCGAAGTAG

Hinh 3. Trinh tu AQP1 cta Anabas testudineus nghién ctru
da dugc GenBank cip ma sb gia nhap MT012828 [11]

Cac vi tri phan biét tai cdu trac  aurata c6 ty 1é tuong dong la 92,23%; so sanh
aromatic/arginine va asparagine — proline — véi AQPlb cua Heteropneustes fossilis va
alanine dwoc bao ton. So sanh trinh tr amino  Anguilla anguilla ¢ ty 1& tuong ddng lan luot
acid AQP1 cta Anabas testudineus vai cac loai  1a 57,51% va 64,43% (Bang 1). Phén tich phéat
Acanthopagrus schlegelii, Diplodus sagus, sinh gene ching t6 AQP1 cua Anabas
Takifugu obscurus c6 ty 1& twong dong 1a  testudineus dwoc nhom lai véi AQP1/AQPla
92,23% va cua Salmo salar co ty 16 twong ddng  cua ca trap (Sparus Aurata), duoc tach ra tir
& 67,76%; so sanh véi AQPla cua Sparus  AQPIb cua ca trap (Sparus Aurata) hodc ca
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phéi chau Phi (Protopterus Annectens) va
AQP1 cua ca néc (Takifugu Obscurus). Nhu

viy, c6 thé dinh danh AQP cua Anabas
Testudineus la AQP1aa [11].

Bang 1. Ty 1¢ tuong ddng AQP1 cua A. testudenius so véi cac loai co xuong song khac

Loai ca Ty 1¢ twong dong AQP1 ciia A. testudineus
so vai cac loai
Acanthopagrus schlegelii AQP1 (AB0O38816.1) 92,23%
Diplodus sagus AQP1 (AEU08496.1) 92,23%
Takifugu obscurus AQP1 (ADG86337.1) 92,23%
Sparus aurata AQPla (ABM26907.1) 92,23%
Dicentrarchus labrax AQP1 (AB195464.2) 91,55%
Rhabdosargus sarba AQP1 (AEG78286.1) 91,21%
Fundulus heteroclitus AQP1 (ACI49538.1) 91,21%
Cynoglossus semilaevis AQP1 (ADG21868.1) 86,95%
Anguilla anguilla AQP1 (CAD92028.1) 82,87%
Anguilla japonica AQP1 (BAC82109.1) 82,21%
Salmo salar AQP1 (NP_001133472.1) 67,76%
Anguilla anguilla AQP1b (ABM26906.1) 64,43%
Anguilla japonica AQP1b (BAK53383.1) 64,15%
Sparus aurata AQP1b (ABM26908.1) 60,12%
Protopterus annectens AQP1 (BAI48049.1) 59,17%
Heteropneustes fossilis AQP1b (ADK87346.1) 57,51%

2.3.2. Mire dp biéu hign AQPI tgi cic b phin

ciia Anabas testudineus

Mtrc d6 biéu hién AQPI1 (banx10? / ng
cDNA) tai cac b phan mang, da, than va rudt
ciia ca o6 dong sdng trong mdi trudng nudc

ngot, nudc man (d6 man 30) 1 ngay, nudc min
(@6 man 30) 6 ngay dugc wéc luong bang
phuong phap dinh luong tuyét dbi tir phuong
trinh dwong chuan, voi hiéu qua PCR E =
97,50% (Bang 2).

Bang 2. Mirc d6 biéu hién AQP1 tai cic bd phan ca 6 dong trong moi truong

va thoi gian sdng khac nhau

o Mikc d9 biéu hién AQP1 (banx102/ ng cDNA)
B9 phén ci - —— : p— ;
Nudc ngot Nudc man 1 ngay Nuwéec mian 6 ngay
Mang 10,522 7,162 12,262
Da 8,54° 4,13° 10,65°
Than 1,98¢ 4,47° 2,82¢
Rudt 0,25¢ 0,27¢ 0,48¢
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Két qua xu ly sb liéu bang théng ké sinh
hoc cho thiy, mac d6 biéu hién cua AQP1 &
mang A. testudineus song trong nuwdc min (do
man 30) sau 6 ngay cao nhat 12,26.102 ban/ng
cDNA, dung thttr nhi la & da cd 10,65.102
ban/ng cDNA, ¢ than ca la 2,82.102 ban/ng
cDNA va thip nhét 1a & rudt ca 0,48.10 ban/ng
cDNA. Muc do biéu hien AQP1 khi A.
testudineus song trong nudc man (do man 30)
sau 1 gio cao nhat & mang c4 7,16.10? ban/ng
cDNA, tiép dén ¢ da va than cé 4,13.10% ban/ng
cDNA va 4,47.102 ban/ng cDNA, thap nhit ¢
rudt ca 0,27.10% ban/ng cDNA (Hinh 4) [11].
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Hinh 4. So dd mirc d6 biéu hién AQP1 trén cac bo
phan Anabas testudineus séng trong nudc man
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