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TOM TAT

Gen mi hoa yéu t6 ting trudng glong insulin 2 (Insulin-like growth factor 2 - IGF2) 1a mdt gen quan trong
lién quan dén sy ting truéng cua nhleu loai c4, trong do6 c6 ca tra. Trong nghién clru nay, tr cDNA maé hoa
protein IGF2 dugc phén 1ap tir RNA téng s tach chiét tir md gan ca tra nudi, qua qué trinh phién ma ngugc va
PCR véi cap mdi dic hiéu cho gen IGF2, chung t6i da thu dugc san phém co chiéu dai 642bp, c6 trinh tu twong
déng 95% vai gen IGF-2 cia ca nheo thudc ho Ictalurus. Dya vao trinh ty cDNA nay, 3 cép mdi duoc thiét ké
nhdm nhén 3 ving trinh ty thudc gen IGF2 trén genomic DNA tach chiét tir mé vay ca tra nudi ¢6 kich thudc
lan Iugt 14 900, 1500 va 1200bp. Sau khi gidi trinh ti va rap ndi lai nho cac ving trinh tw chdng khit 1én nhau,
3 doan trinh ty nay tao nén mot doan gen IGF2 vdi téng chiéu dai dat 3387bp, chita 4 exon ma héa cho protein
IGF2, trong ddng 96% v6i mRNA ma héa cho protein IGF2 ciia ca nheo My Ictalurus punctatus va ca nheo

luc Ictalurus furcatus.

Viéc xdc dinh dwoc cdu tric cua gen IGF2 cia ca tra nudi Pangasianodon

hypophthalmus 13 tién @& cho nhimg nghién ctru sdu hon vé& mit chirc ning hay da dang di truyén.

T khéa: ca tra, Insulin-like growth factor 2, IGF2, Pangasianodon hypophthalmus

MO PAU

San xuét c4 tra 1a mot nganh kinh té mii nhon,
dem lai nguf”)n loi kinh té 16n cho Viét Nam va mot
s6 nude khac thude khu vuc mién nam chau A. Ca
tra nudi (Pangasianodon hypophthalmus) thudc ho
ca tra (Pangasiidae), b0 c4 da tron hay ca nheo
(Siluriformes), 12 mdt trong nhitng loai ca déac hiru
cia vung luu vyc song Mé Kong (Viét Nam, Thai
Lan, Lao, Campuchia). Vi truyén thong nuoi ca tra
pho bién trong ao va be, nang suat nudi ca tra tai
dong bang Nam B¢ ¢ Viét Nam rét cao, trung binh
khoang 300 tan/ha, khién c4 tra da va dang 1a mot
d6i twong chin nudi ¢ gia tri xuét khau 1on.

Dé c6 mot nganh san xudt ca tra bén ving, chit
lugng cao, gia céa thi trudng én dinh, dam bao an
toan sinh hoc va han ché duogc tdi thiéu cac tac dong
tiéu cuc dén moi truong sinh thai thi cac chuwong
trinh chon giéng 1a vo ciing quan trong. Mot trong s6
cac chwong trinh chon gidng hién dang dugc wu tién
ng dung trén thé giéi chinh 1a st dung cac dau
chudn di truyén sinh hoc phan tir theo cac hudng
tang truong, kha ning chdng chiu bénh..., gop phan

lam ting hiéu qua ctia qua trinh chon giéng. Yéu t6
tang truong gidng insulin (insulin-like growth factor,
goi tat 1a IGF) gdm IGF1 va IGF-2 véi céu trac
twong ty nhau 1la mét vi dy, ching tham gia vao sy
didu hoa cac chu trinh trao dbi chat va cc qué trinh
biét hoa trong t& bao (Moriyama et al., 2000). Tai
c4c ndi quan, hormone ting truéng tuyén yén GH s&
lién két v6i thy thé cta no, tir ¢ hoat héa qua trinh
tong hop va giai phong IGF, trong do IGF2 it phu
thuoc hormone GH va l1a yéu td ting truong quan
trong O giai doan phdi (Moriyamaet al., 2000;
Peterson et al., 2005). Gen ma hoa cho IGF-I va
IGF2 c6 thé duge coi la mot dai dién cho céc déu
chuén di truyén phan tir tiém nang lién quan dén quéa
trinh tang truéng ¢ cac loai ca khac nhau nhu ca vin
(Maures et al., 2002), ca hdi sao (Chauvigne et al.,
2003; Gabillard et al., 2003), ca trap diu vang
(Radaelli et al., 2003), ca chép (Vong et al., 2003).
Pic biét cac nghién citu & cd da tron Iclatus
punctatus da chi ra ring mirc d6 biéu hién cia gen
IGF2 & m6 co va md gan cua ca thudgc nhom sinh
truong nhanh cao hon hin so v6i ca thugc nhom sinh
truéong cham (Petersoner al., 2005; Peterson,

455



Waldbieser, 2009). Tuy vay, van chua c6 phan tich
nao vé céu trac gen IGF dwoc thuc hién trén dbi
tuogng ca tra nudi P. hyphphthalmus, nén day c6 thé
duoc coi la mot huéng méi va la nén tang dé phat
trién cac nghién ctru siu hon lién quan dén sinh
trudng cua cé tra.

O Viét Nam, céc nghién ciru vé cong tac chon
gidng va nghién ctru da dang sinh hoc cua c4 tra méi
dang dung lai & bude co so, dat nén moéng ban dau,
v6i cac dau chuin phan tir microsatellite twong quan
v&i mau séc thit cta ca tra (Pham Anh Tuén, Nguyén
Hitu Ninh, 2003), ddu chuén phan ti RAPD va
AFLP lién quan dén da dang di truyén trén cé tra
(Dao Thi Tuyét et al., 2003), (Nguyén Vin Cudng et
al., 2003) va cac chuong trinh chon gidng ci tra
duoc thyuc hién nhim ning cao kha ning sinh truong
bang phuong phép chon loc ca thé, cung cdp ngudn
gidng ca tot cho nong dan (Nguyén Vin Sang ef al.,
2009). Do vay, viéc phan ldp va xac dinh trinh ty
cDNA mai hoa insulin-like growth factor (IGF2) & ca
tra nudi trong huéng nghién ctru ctia ching t6i co thé
s& gop pha‘m vao viéc phan tich anh hudng cua gen
IGF2 dén qué trinh sinh truong cua loai nay, dong
thoi mo ra tlem ning bd sung thém dwogc cic dau
chuén di truyén phan tir lién quan dén tinh trang ting
trudng cho ca tra nuoi.

NGUYEN LIEU VA PHUONG PHAP

Thu thip miu

Mau gan va mau vay c4 tra st dung dugc thu
thap tryc tiép tir Vién Nghién ctru Nudi trong Thiy
san 2, Thanh phé H6 Chi Minh. Mau sau khi thu
dugc bao quan ngay trong nito long.

Tach chiét RNA téng s6-Téng hop cDNA

Céc té bao mo gan clia ca tra dugc pha vo bing
bién phép co hoc (nghlen bang cbi chay su) va
dung dich Trizol cho dén khi nhuyén min. Tiép
theo protein dugc loai bo bang chloroform thong
qua qua trinh dao trdn, ly tam, thu dich pha trén.
RNA sau d6 duoc tia bang isopropyl alcohol, thu
lai bang ly tdm, rira bang ethanol 70%, lam kho va
hoa tan trong nuéc khur ion vo trung, khong 1an
RNAse. RNA tong sé dugc kiém tra bing phuong
phap dién di trén gel Agarose 1% va do quang phd
& bude song 260 nm. cDNA dugc tong hop sir dung
RNA di tach chiét dwgc thong qua bo kit
“SuperScript First-Strand Synthesis System for RT-
PCR” (Invitrogen) véi cac thanh phan phan Gng va
quy trinh nhu bo kit di cung cap.
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Tach chiét DNA téng sb

Céc té bao mo viy clia ca tra duoc pha vo bang
bién phap co hoc (nghién bang cbi chay sir) va cac
chat tdy manh trong dung dich dém (100mM NaCl;
10mM Tris-HCI, pH 8; 25mM EDTA, pH 8; 0.5%
SDS). Protein dugc loai bé nho proteinase K va hon
hop phenol: chloroform: isoamyl alcohol (25: 24: 1).
Sau d6, DNA duoc tia bz“mg con tuyét ddi va sodium
acetate, thu lai bang ly tim, lam kho va hoa tan trong
H,O khir ion vé tring. Cudi cing, dung dich chua
DNA duoc bd sung RNAse dé loai bd RNA, va dugc
dién di trén gel Agarose 1% va do quang phd & bude
song 260nm va 280nm dé kiém tra ndng do va chit
luong DNA tach chiét duogc.

Phan lap va xac dinh trinh tw cDNA cuia gen
IGF2

Cap mdi nhdm nhan san pham tir cDNA cua gen
IGF2 duoc thiét ké dua trén cac trinh ty nucleotide
cua ca tra da duoc chu giai dya trén dir liéu da duoc
phan tich va nghién ctru, bao gdm: mdi xudi (IGF2-

Fwl): 5’-
TAGGATCCAGGCGATGGAGGAGCAGA-3* va
moi nguogc (IGF2-Rv667): 5’-

TAGGATCCCAAGGTCAAGGCTAATAATCC-3".
San pham thu duoc s& co kich thude theo tinh toan 1y
thuyét 13 667bp, thong qua phan tng PCR sir dung
enzyme DreamTaqg DNA Polymerase (Fermentas)
v6i chu trinh nhiét nhu sau: 94°C- 5 phat; (94°C-30
gidly; 56°C- 30 giay; 72°C- 40 gidy) x 30 chu ky;
72°C- 7 phit; két thic va bao quan & 4°C. San pham
PCR nay sé& dugc tinh sach va giai trinh tu bang may
3500 Genetic Analyzer. Dir li€u tir mdy giai trinh ty
duogc xir Iy va phan tich bang cac phan mém chuyén
dung nhu Sequencing Analysis v5.2 va BioEdit. Két
qua duoc so sanh véi trinh ty trén NCBI dé kiém tra.

Phan lap va xac dinh trinh tu doan gen IGF2

Sau khi phén 13p va giai ma thanh cong, trinh tu
CQNA pﬁa gen IGF2 duogc su dung dé thiét ké 3 cap
moi nham nhéan gen IGF2 tir genomic DNA (Bang 1).

Céac san phém thu duoc tuy chua dy tinh dugc
chinh xac vé kich thudc, do chua biét duge doan
gDNA cua gen IGF2 s& dugc bién d6i (cit-ndi)
nhu thé nao trong qué trinh phién ma dé tao thanh
mRNA, nhung van dugc nhan Ién thong qua phan
ung PCR st dung enzyme DreamTaqg DNA
Polymerase (Fermentas) v4i chu trinh nhiét nhu
sau: 94°C- 5 phat; (94°C-30 gidy; 56°C- 30 gidy;
72°C- 40 gidy) x 30 chu ky; 72°C- 7 phut; két thic
va bao quan ¢ 4°C. Cac san phim PCR niy s&
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dugc tinh sach va giai trinh ty bing may 3500
Genetic Analyzer. Dt liéu tr may giai trinh ty
dugc xu ly va phan tich bang cac phan mém

chuyén dung nhu Sequencing Analysis v5.2 va
BioEdit. Két qua dugc so sanh véi trinh tu trén
NCBI dé kiém tra.

Bang 1. Danh sach cac cdp mdi dwoc thiét ké dwa trén trinh tw cDNA-IGF2 nham nhan 3 doan gen IGF2 tir genomic DNA.

STT cip moi Tén moi Trinh tw (5'-3’) Khoang cach giira 2 méi
trén trinh tw cDNA (bp)
1 IGF2-Fw1 5-TAGGATCCAGGCGATGGAGGAGCAGA-3 215
IGF2-Rv202 5-CTCTGTCTCCACACACGAACTGCAGAG-3’
2 IGF2-Fw99 5-GCTTTTCACGGTGGCATTGTCACTG-3 262
IGF2-Rv339 5-GACGACCTGCAGCGTAGTGGTG-3’
3 IGF2-Fw244 5-CCTCACCGAGGAATAGTGGAGGAATGCTG-3 411
IGF2-Rv667 5-TAGGATCCCAAGGTCAAGGCTAATAATCC-3’

*: Chu thich: S6 xuét hién & t&n mdi 1a vi tri nucleotide dwa trén trinh tw cDNA clia gen IGF-II

KET QUA

Phén lap va xac dinh trinh tw cDNA ciia gen IGF2

MZu RNA tng s6 dugc tach chiét tir mé gan ciia
¢4 tra dugc dung lam khuon dé thyc hién phan tng
tong hgp cDNA. Sau d6, cDNA vira dugc tong hop
nay lai tiép tuc dwoc dung lam khuén dé khuéch dai
cDNA ctia gen IGF2 thong qua phan tng PCR véi
cip modi IGF2-Fwl va IGF2-Rv667. San phdam PCR
duoc dién di kiém tra trén gel agarose 0.8%. Két qua
& Hinh 1 cho thiy san pham PCR c6 kich thudc nho
hon 750bp phu hop véi tinh toan 1y thuyét, dwoc

nhéan 1én dac hiéu.
M  cDNA-IGF2

1000bp —p

750bp =p
500bp =p

Hinh 1. Doan cDNA ctia gen IGF2 dwoc khuéch dai bang
ky thuat PCR. M: Marker 1 kb (Fermentas)

Poan cDNA-IGF2 sau d6 dugc tinh sach va lam
khuén cho chudi phan tmg xic dinh trinh ty bang
phuong phap Sanger. Trinh tu cDNA thu dugc sau
khi phan tich bing phdn mém Bioedit ¢6 chiéu dai
dat 642bp cung trinh tu protein suy dién dwoc thé
hién ¢ hinh 2.

Phan lap va xac dinh trinh tu doan gen IGF2

Sau khi giai ma trinh tu cDNA cia gen IGF2,
dua vao do, cac cap moi dugc thiét ké nham nhan

gen IGF2 tor genomic DNA. Céc san phém PCR
duoc dién di kiém tra trén gel agarose 0.8% (Hinh
3A) cho thiy cac doan trinh ty gen IGF2 tir genomic
DNA da dugc nhéan 1én dac hi€u, bang rd rang véi
kich thugc 1an lugt 900bp, 1200bp va 1500bp. Nhur
vay, chung t6i c6 thé thiét 1ap dugc so dd khuéch dai
cac doan gen IGF2 tir genomic DNA & hinh 3B.

Céc doan san pham PCR thu duoc tir cac bude
trén duoc tinh sach va 1am khuén cho chudi phan
ng nhim xac dinh trinh ty bang phwong phap
Sanger. Do cic cip mdi duoc thiét ké dé nhan cac
doan trinh tu c6 mot phﬁn trung nhau, lam co sé cho
viéc ghép ndi trinh ty, nén tr trinh ty cia ba doan
san phém trén, chung t6i da thu dugc mot doan trinh
tu co tong do dai dat 3387bp voi mi sb trén ngén
hang dir liéu 1a MH374076. Poan trinh ty nay dwoc
d6i chiéu véi trinh tu cDNA dé xic dinh cac ving
Intron va Exon ctia gen IGF2 (Hinh 4A), két qua cho
thdy twong tmg véi chiéu dai tir vi tri khoang 0 dén
630 trén cDNA thi bao gdm 4 exon va 3 intron trén
gDNA, qua d6, ciu trac day du cua gen IGF2 duoc
phac thao ¢ hinh 4B.

THAO LUAN

Khi kiém tra mirc d¢ tuong ddng giita trinh ty
cDNA cuta IGF2 trong nghién ctru cia ching t6i véi
ngan hang dir li¢u cia NCBI, Kkét qua BLAST cho
thdy trinh ty cDNA c6 d6 twong dong cao nhat 1a
95% véi gen IGF2 cua ca nheo thudc ho Ictalurus
(GU587840.1 va NM_001200946.1), trinh tu protein
suy dién (Hinh 1B) ¢6 do twong dong cao nhét dat
90% v&i IGF2 ciing ctua ca nheo thudc ho Ictalurus.
Déi voi trinh ty gen IGF2 cua ca tra nudi dugc giai
trinh ty va rap ndi thong qua ba doan trinh ty dugc
khuéch dai tir genomic DNA, ching t6i ciing tién
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hanh kiém tra murc d6 tuong ddng voi ‘ngan hang dur
liéu cua NCBI, két qua BLAST cho thay trinh ty gen
IGF2 nay c6 d6 twong dong cao nhat 96% véi
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mRNA mé hoa cho protein IGF2 cua ca nheo My
Ictalurus punctatus (GU589289.1) va ca nheo luc
Ictalurus furcatus (GU587840.1).

latcattcagtgtgcagatcttgcagaagagccgagagacacacaacaatgatgacttcttee
H S VvV CR S CRURAEWRUHETTMMT S S

—>Fw99
tgtagacttttgcttttcacggtggcattgtcactgtattcatctcaagtctcggcagag
C R L L L Y S 8§ Q V s A E

Rv202 €—

lacget ctgcggtggggagctagtggac ctctgcagt tcgtgtgtggagacagagijsiaas
E L

T L C G G Q F Vv C G D R G F

—> Fw244
tatttcagccggecgtacagatcaaatggecgecgtectecacegaggaatagtggaggaa
Y P 8 R P ¥ RS N 6 R R P HR G T V E E

Egctgttttcggagetgtgatttgecatetectecgagecagtattgtgecaaagectgcaaag
cCc ¢C F RS CDUILUHTLTIULEU QYT CA AI KU?PAIK

Rv339 €—

tctgagagag ccagtgttacaaactcttcacaaggat
P VL Q T L H K D

lagcacaaggaagcctcttaatgtgaggttttccagatatgagetgtggcaacggacaget
S TR K P L NV RVF S RYETLWOQRT A

lgctcaaaggctgaggagaggaatcccteccatectecgetecagaaagttcaagaggett
A9 R L R R G I P B 'I' Li R 8 R K F K R .L

lgcagagaaaatccaagaccaggagcagcccgactttcaceggeccctgatgactgtgtee
A E K I Q9 D Q E Q P DVF HURUPILMTV S

laacagaagccctcaaatcccccacgecteccagagectegetgtecataagtgaagcaaaa
N R S P Q I P HA S RA S L 8 I s E A K

Actgccgagatt
T A E I

Hinh 2. Trinh tw nucleotide ctia doan cDNA ctia gen IGF2 va trinh tw protein suy dién. Mi tén danh déu vi tri cac cdp moi
dwoc thiét ké dwa trén trinh tw nay.

A B
667 bp
ow b 4
/1 IGF-11 CONA

M,Envzoz
’ fwsmm:s

1500 bp —_— ' szﬁm\ﬂyﬁﬂ
1200bp / \ .

1000 bp i ’,' g )

750bp —>, / \

12008

Céac doan trinh ty
dugce nhén 1én tly
genomic DNA

1500 bp

Hinh 3. Cac doan san phadm cla gen IGF2 dugc nhan Ién tir genomic DNA. A: Két qua dién di san phdm PCR nhan cac
doan gen IGF2 tir genomic DNA. M; Marker 1 kb; 1: sén pham PCR dwoc nhan I&n tir cp moi IGF2-Fw1 va IGF2- Rv202; 2:
san pham PCR duoc nhan lén tiy cap mdi IGF2-Fw244 va IGF2-Rv667; 3: san phdm PCR dwoc nhan 1én tir cip mbi IGF2-
Fw99 va IGF2-Rv339. B: So' d6 khuéch dai cac doan gen IGF2 tir genomic DNA.
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Hinh 4. Gen IGF2. A: So db so sanh trinh tw cDNA va gDNA cla gen IGF2. B: So db c4u tric gen IGF2.

Ngoai ra, khi phan tich gen IGF2, De Pagter va
ddng tac gia (1988) da xac dinh dugc gen IGF2 cb
chidu dai khoang 30kb, bao gém 8 exon, trong d6 ¢
5 ving exon khong ma hoa protein (exon 1 dén 4 va
4B), va tiép theo d6 1a 3 ving exon mi hoa protein
(exon 5, 6 va 7). Exon 4 va 4B c6 chira cac rat nhidu
trinh ty diéu hoa promoter nhu hop TATA, hop
CCAAT, va vi tri nhan biét SP1, con exon 7 bao
gdbm ca ving 3’ khong dich ma (de Pagter-
Holthuizen et al., 1988). O nhiing nghién clru gan
day hon, gen IGF2 & ngudi dwoc xac dinh bao gdm 9
exon, va chi c6 tir exon 7 dén exon 9 c6 chira ving
mi hoda protein, con lai cac exon 1,2,4,5 va 6 quy
dinh 5 viing promoter tuong tng la gdm P1, PO, P2,
P3 va P4. Gen IGF2 con chtra 2 trinh ty ldp Alu va 4
dao CpG, véi ddo CpG cudi cung bao phu 1én ving
mi hoa protein & exon 9 (Monk et al., 2006). Nhu
vdy, d6i chiéu véi két qua thu dwoc & nghién ciu
nay, ching t6i nhan thay pham vi trinh ty gen IGF2
phan tich dugc O ca& tra nudi Pangasianodon
hypophthalmus lai chtra 4 ving trinh ty exon ma hoa
cho protein IGF2 véi chiéu dai 75bp, 141bp, 171 bp

va 249bp (Hinh 4B), xen giita 1a 3 intron, van con
cac vung trinh tu exon ma héa cho viung 3’ khong
dich mi va ving promoter chua dwoc giai ma day
du, can dugc xac dinh thém, nhim 1am rd co ché
didu hoa biéu hién gen IGF2 & loai c4 nay.

Trinh tu protein suy dién tir trinh tw cDNA-IGF2
da phan 1ap va giai trinh tw dwoc chung t6i sir dung dé
dong hang cung cac trinh ty protein IGF2 cuia céc loai
c4 da dugc cong bd: c4 hoang Acipenser schrenckii
(ID: AGJ72849.1), ca lang ddm Lepisosteus oculatus
(ID:XP_006642516), ca chinh Nhat Ban Anguilla
Jjaponica (ID: BAF74505.1), c4 hdi van Oncorhynchus
mykiss (ID: NP_001118169.1), c4 hdi Dai Tay Duong
Salmo salar (ID: NP_001117119.1), ca mi
Epinephelus coioide ( ID: AAS58520.1), c4 néc hd
Takifugu rubripes (ID:XP_003967407.1), c4 ngua van
Danio rerio (ID: NP_571508.1), ca chép Cyprinus
carpio (ID: ADQ48003.1), ca hang mu Mexico
Astyanax mexicanus (ID: XP_007231794.1). Tu do
khéo sat d6 bao ton cac ving cau tric va chirc ning cua
IGF2 ¢ cé tra nu6i trong nghién ctru nay.
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AGJ72849.1 Acipenser = 0—---- MGDHLSYNKHQAYCHNCIESGNSSNSIKVRKMSTSRQLLVFTIALTVYIVDVANS 55
XP_006€4251¢€.1_Lepisosteus -=-MEDQQKY~-SYQAFCHT CLGTE--NRRMKMRKMSTSRQMLVFTIALTFYIMDVAKP 52
BAF74505.1_Anguilla =-=MEDQQRY~-NYHSLCHT CSRTE--KRKIKIRKMPTSSRVLMFTMALALYFVELA-- S0
NP_001117119.1 Salmo -=-METQKRH-EHHSVCHT CRRTE-~-NTRMKVKMMSSSNRVLVIALALTLYIVEVA-- 50
NP_0011181€9.1_Oncorhynchus = = ----- METQKRH-EYHSVCHT CRRTE--NTRMKVKMMSSSNRVLVIALALTLYIVEVA-- S0
AASS8520.1_Epinephelus = = ===== METPQRY-GHHSLCHT CRRTE--SSRMKVKKMSSSSRALLFALALTLYVVEIA-- SO
XP_0039€7407.1_Takifugu - -METQHRN-AAPSFCHTCRRTE--ISIMKVKKMSSSSHALLFALALTLYVVEVT-~ 50
NP_571508.1 Danio
ADQ48003.1 Cyprinus = ==---------
XP_007231794.1 Astyanax

Striped carfish
ADO27799.1 Ictalurus Ty L ———

AGJ72849.1 Acipenser
XP_006642516.1_Lepisosteus
BAF74505.1 Anquzlla
NP_001117119.1_Salmo
NP_0011181€9.1_Oncorhynchus
AASS58520.1 Epinephelus
XP_0039€7407.1_Takifugu
NP 571508.1 Dawvo

ADQ48003. l_Cypx;nus
XP_007231794.1 Astyanax

Striped cavfish
ADO27799.1 Ictalurus

binding
surface

AGJ72849.1 Acipenser
XP_006642516.1_Lepisosteus
BAF74505.1_Anguilla
NP_001117119.1 Salmo

NP 001118169.1 Owcoxhynchus
AAS58520.1 _Epinephelus

XP_| 003967407.1 _Takifugu
NP 571508.1 Daﬂ'o

ADQ48003. 1_Cypx-nus
XP_007231794.1 Astyanax

sStzriped cavrfish
ADO27799.1 Ictalurus

AGJ72849.1 Acipenser
XP_006€4251€.1_Lepisosteus
BAF74505.1_Anguilla
NP_001117119.1 Salmo

NP 001118169.1 Oncorhynchus
AAS58520.1 Fp;wephe‘us
XP_0039€7407.1_Takifugu
NP $71508.1_Danio

ADQ§°OO3 1_Cypzznus
XP_007231794.1 Astyanax

Striped catfish
ADO27799.1_Ictalurus

Hinh 5. Két qua dong hang trinh tw IGF2 cla c4 tra nudi va cac loai ca khac. Tén cla cac trinh tw IGF2 cla cac loai cac
khac dwoc dong hang gdm: ma sb dinh danh va mét phan tén Latin cla loai (dwoc chi thich theo thiy tw tiy trén xubng dwdi
theo Bang 2; Tén cla trinh tw IGF2 cla ca tra nudi dwoc ky hiéu la Striped_catfish, va duwgc boi mau xam; Cac domain B, C,
A, D, E trong protein IGF2 dwgc boi mau xanh da troi dam, vang, xanh la céy, xanh lo, hong-dé-hong, twong tng, trong d6
phan IGF2-C-super family thugc domain E dwgc bdi mau dd, chiv trang. Cac khung vién den cé danh so6 1,2,3,4,5,6 chira 6
vi tri Cystein (C) ludn dwoc bao tdn trong cac tinh tw IGF2. Cac khung vién den con lai chi ra cac trinh tw amino acid bao tha
& vung lién két véi IGF binding protein (IGF binding protein binding surface- IGFBP binding surface).

Theo tong hop ctia Yongming Yuan va Yunhan A va D. Domain E ¢ deftu C va chudi peptide tin higu
Hong (2017), IGF2 la mot doan peptit ngan gom 67 ¢ dau N chi ton tai ¢ tién hormone (preprohormone),
dén 70 amino acid, thudc 4 domain lan lugt 1a B, C,  sau d6 ching s€ bi cat bd trong qua trinh hau dich

460



Tap chi Cong nghé Sinh hoc 17(3): 455-463, 2019

mé dé tao thanh doan peptide IGF2 hoan chinh véi
hoat tinh sinh hgoc (Yongming, Yunhan, 2017). Nhu
vay, két qua dong hang trinh ty IGF2 ctia c4 tra nudi
va trinh tu IGF2 cua cac loai ca khac cho thy c6 day
dua cac domain B, C, A, D va E & IGF2 cua ca tra
nu6i (Hinh 5). Trong d6, domain A va B c6 trinh ty
bao thu cao giilta cac loai ca: 23/29 amino acid tuong
ddng chic ning gitra cac loai & domain B, dat
79.3%; 17/21 amino acid twong ddng chirc ning giita
cac loai ¢ domain A, dat 80.9% (Hinh 5), phu hop
voi két qua nghién ciru cua Antony va dong tac gia
(2005) khi khang dinh 2 domain nay & IGF2 rat bao
thii & cac loai dong vét c6 xuong séng, véi ti 1¢ trinh
ty twong dong dat tir 70 dén 90% (Antony et al.,
2005). Domain C ctia IGF2 ¢ dong vat c6 vh thuong
¢6 8 amino acid, trong khi ¢ cac loai ca c6 xuong lai
thuong c¢6 11 amino acid, trir cd ngua van Danio
rerio c6 9 amino acid trong vung nay (Wood, Duan,
2004). Nhu vay, trong nghién ctu cua chung toi,
domain C cua IGF2 ca tra nudi lai ¢6 9 amino acid,
v6i trinh tu kha giéng domain C ciia IGF2 ¢ ca ngua
van Danio rerio, ca nheo luc Ictalurus furcatus, ci
hang mu Mexico Astyanax mexicanus, ca chép
Cyprinus carpio, trong khi cac loai ca con lai c¢6 11
amino acid & domain nay (Hinh 5). Khac véi IGF1
¢6 vung domain D véi trinh ty nhiéu bién di, vung D
6 IGF2 lai rat bao thu, v6i 5 trén 6 amino acid tuong
ddng khi dong hang trinh ty ciia ngudi va cac loai ca
xuong (Loffing-Cueni ef al., 1999). Diéu nay ciing
duoc théy trong nghién ciru cua ching t6i, khi
domain D gen IGF2 ctia cé tra nudi ciing ¢6 dén 5
trén 6 amino acid twong ddng (K-P-A/T/V-K-S-E:
Lys-Pro-Ala/Thr/Val-Lys-Ser-Glu) v6i  trinh  tu
domain D ciia cac loai ca dugc kiém tra (Hinh 5).
Cubi ciing 1a domain E-phan s& bi loai bo khoi IGF2
dé khién protein nay dugc hoan thién, c6 hoat tinh
sinh hoc, thuong c6 d6 dai 16n hon 98 amino acid
(Ayson et al., 2002). Trong nghién ctru nay, domain
E cta IGF2 ca tra nudi ¢c6 do dai 1a 101 amino acid
(Hinh 5), dugc xac dinh c6 chira IGF2_C super
family (phﬁn trinh tu dugc bdi mau do, chir tra‘ing)
tuong dong vai trinh tu cia cac loai ca khac dugc
dong hang (Hinh 5), va voi cac trinh ty khac cua
IGF2 trén ngan hang NCBL

Céu trac bac 4 cua protein IGF2 duoc tao thanh
nho lién két bisulfit giita 6 cystein dugc bao ton & tht
ca cac trinh tv IGF2 (Yongming, Yunhan, 2017).
Nghién ctru cta ching t6i cling tim ra dugc két qua
teong ty, voi 6 vi tri Cystein dugc danh dau bé’mg
khung vién den va ky hiéu sb tir 1 d&én 6 (Hinh 5) rat
bao thu ¢ trinh ty IGF2 cua ca tra nudi, cling nhu cac
trinh ty khac duoc khao sat cung. Bén canh do, cac

trinh ty thudc ving lién két véi cac IGF binding
protein (Yongming, Yunhan, 2017) (dwoc danh déu
bang khung vién den thuéc ving IGFBP binding
surface) cling dwgc bao ton, va rit tvong dong giita
trinh tu IGF2 cla cac tra nudi va cac loai ca khac
(Hinh 5). Trong do, theo nghién clru cua Yongming
va Yuhan (2017) va két qua BLAST, céc trinh ty
thuoc domain B 1a ving gin vdi cac IGF binding
protein ndi chung, con cac trinh ty thugc domain A
la ving gin v6i cac IGF2 binding protein
(Yongming, Yunhan, 2017).

KET LUAN

Céc gen IGF di dwgc nhiéu nghién ctru ching
minh 13 gen quan trong d6i v6i qua trinh sinh truong
0 cac loai ca. Trong nghién ctru nay, chiung t6i da
phan lap va xac dinh thanh cong trinh tu cDNA ma
hoéa cho protein IGF2 cla ca tra nudi Pangasianodon
hypophthalmus, ddng thoi giai ma duge ving trinh
tu gen IGF2 c6 chira cac exon mé héa cho protein
IGF?2 cua loai canay. Cac két qua néu trén s& tao tién
dé dé phat trién nhimg nghién ctru sdu hon vé ving
didu hoa 3’ va 5’ khong dich ma ciia gen IGF2 cua
c4 tra nudi, lién quan dén chtic ning gen nay trong
tuong lai.

Loi cam on: Cong trinh ndy bao gom két qud ciia dé
tai ccfp co so “Phan ldp va xac dinh trinh tw cDNA
md hoa insulin-like growth factor (IGF —I) hodc/va
IGF-II 0 ca tra nuoi” do Vién Nghién ciu hé gen
cdp kinh phi thic hién va mot phan két qua ciia dé
tai cdp nha nwéc “Phéan tich hé gen biéu hién
(exome + transcriptome) cua cd tra nhdam phat trién
chi thi phan tir phuc vu chon giong ca tra theo
heong tang truong” do Bé Nong nghiép va Phat
trién néng thon cap kinh phi thiee hién.
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STRUCTURE OF INSULIN-LIKE GROWTH FACTOR 2 (IGF2) GENE FROM STRIPED
CATFISH (PANGASIANODON HYPOPHTHALMUS)

Le Thi Nguyen Binh, Nguyen Thi Hoa, Tran Thi Huyen Trang, Nguyen Thanh Phuong, Kim Thi

Phuong Oanh

Institute of Genome Research, Vietnam Academy of Science and Technology

SUMMARY

Gene coding Insulin-like growth factor 2 (IGF2) is one of genes relating the growth of many fish species,
including striped catfish. In this study, cDNA coding to protein IGF2 was isolated from total RNA extracted
from liver tissue of catfish, then was amplified through reverse transcription PCR and standard PCR with IGF2
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specific primer pair to generate the 642bp-in-size PCR product. The sequence of this cDNA-IGF2 is similar up
to 95% to the cDNA-IGF2 gene sequence of catfish included in family /ctalurus. Based on that sequence, 3
primer pairs were designed to amplify 3 regions of IGF2 gene from genomic DNA extracted from fins of
catfish, which have 900bp, 1500bp and 1200bp in length. That 3 regions were sequenced and assembled to
give the final sequence with 3387bp in length of IGF2 gene, which includes 4 exons coding to IGF2 protein,
and is similar up to 96% to sequence of mRNA coding to IGF2 protein of channel catfish Ictalurus punctatus
and that of blue catfish Ictalurus furcatus. Determining the structure of IGF2 gene of striped catfish
Pangasianodon hypophthalmus enable us to further examine its function and genetic variation.

Keywords: Insulin-like growth factor 2, IGF2, Pangasianodon hypophthalmus, striped catfish
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