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TACH DONG GEN MA HOA HORMONE SINH TRUONG CA CHEP (CYPRINUS

CARPIO)
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TOM TAT

Hormone sinh trudng cé vai trd quan trong déi véi dgng vét cb xuong séng. Hormone sinh trudng tai
t hop ¢o nguon goc tir ngudi va ddng vat da duge san xuét ding trong nghién ciru, y duge, néng nghiép
va thity san. Bé& phuc vu cho nghién ciru chuyén gen dong vét, chu yeu 1a tao ca chuyén gen dong lodi ¢6
kha ning sinh truéng nhanh va tao protein tii t6 hop bd sung vao thirc &n trong nudi trdng thay san,
ching 16i tao dong gen ma hoa hormone sinh trudng c4 chép (Cyprinus carpio). Viée tao dong duge tién
hanh dya trén khuén mRNA cla gen hormone sinh truéng ¢4, RNA téch tir n3o thuy thé ca chép sir dung
Trizol dugc dung lam khudn cho phan (mg tong hgp phién mé ngugc RT-PCR (Reverse Transcripase -
Polymerase Chain Reaction) voi cfip mdi duoc thiét ké dya trén trinh ty gen ky hiéu M27000 trong
GenBank. San phim ciia RT-PCR 13 mdt doan DNA c6 kich thuéc 648 bp dugc tao dong bing vector
pCR2.1 TOPO. X4ic dinh trinh tu cia san phﬁm thu dugce va so sanh v&i trinh tr mRNA trong GenBank
cho thﬁy co sy tuong dong 141 99,38%. Gen chu trac md hoa hormone sinh trongr ca chép s& dugce nghién
ciru biu hign trong té bao vi khuan va sau dé gln véi promoter p-actin ciing clia ca chép dé thiét ké td

hop gen chuyén tao cd chuyén gen d8ng loai,

Tir khéa: Cd chép (Cyprinus carpio), hormone sinh trucng, mRNA, RT-PCR, tgo dong

MO DAU

Hormone sinh truéng (Growth Hormone, GH)
hay con goi la somatotropin la mét polypeptlde rht
cin thiét cho sy sinh trudng vi phét trién cia déng
Vit ¢6 xuong sbng, nhét 14 trong giai doan diu cia
sy phat trién. Tir khi GH duge sit dung trong y duge,
ché bién thuc #n chin nuéi, thuy san, gen m# hoa
GH da dugc nghién ciu trén nhiéu loai dong vat c6
Vi va ngudi. Nhimng nghién ctru vé gen GH ¢4 duge
bt diu tir nhimg nim 1990 trén céc dbi trong c4 hdi
van (Oncorhynchus mykiss) (Bernardini et al., 1999),
c4 hdi Pai Tdy Duong (Oncorhynchus kisutch), ¢
hdi tring chinook (Oncorhynchus tshawytscha) (Du
et ai., 1992), cd rd phi (Oreochromis hornorum) (de
la Fuente er al, 1995), ¢4 da ton An D
(Heteropreustes fossilis) (Anathy et al, 2001), cé
chach (Misgurnus mizolepisy (Nam et al., 2001), ca
trap du to (Megalobrama amblycephala) (Li, 2003),
Gen GH moét s6 loai ca thugc ho C4 Chép va c4 da
tron gdm bén intron va nam exon giéng nhu GH
chim va thi. Nhiing gen ndy d3 duoc tdch dong, doc
trinh tu va bidu hién trong hé théng té bao vi khudn,
nim men va trong phéi ca (Bai et al.,, 1999; Zhao et
al, 1996). GH tai t& hop cha ngudi va mdt sb loai
dong vit béc cao ciing dd duge nghién c¢lu va san
xuht v&i nhidu myc dich khac nhau, GH & céc loai ca

xuong c6 188 amino acid, cdu triic phan tir ¢6 2 cu
ndi disulfide. Trong hé théng ndi tiét cna c4, v& hinh
thai ciing nhu vé chirc néing, ndo thiy thé phét trién
hoan chinh hon so véi cac tuyén khac nhur tuyén glép
trang, tuyén thuong thin. Mac di con twong dbi
nguyén thuy, nhu'ng céc chire ndng sinh 1y cda ching
vé co ban cling giong nhu dong vt béac cao. Nido
thiy the clia ¢4 tiét ra mét loai kich té sinh trudng.

_ Néu cit bo ndo thity thé cuia c4 con, khéng nhing

tuyén sinh dyc ngimg phat duc ma su sinh truéng
cia c4 ciing bi ngimg tré. Néu tiém dich no thiy thé
vio co thé ca thi c6 thé khéi phuc lai sy sinh trudng
va phat dyc cta cd. Hormone sinh tm'(‘mg trude day
thudng dugc sir dung trong thiy san lam ting nang
sudt nudi trong Ca dugc xir ly hormone sinh truéng
tir nhiu ngudn khéc nhau bang cach tiém tru'c tiép
GH hoic cho vao nudc dé thdm qua mang, dat toc db
sinh trudng ting nhanh.

VAT LIEU VA PHUONG PHAP NGHIEN CUU

Vit ligu

Nao thuy thé dugc ldy tir ca chép dong dia
phuong. MAu ¢4 chép (Cyprinus carpio) duge thu
thép tai cac ving xung quanh Ha Noi. Dé tach gen
ma héa hormone sinh truéng tét nhat, nhimg c4 thé
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dang trong thai ky ting trudmg va phat trién, ¢6 trong
lrgng trung binh tir 300 g dén 600 g duge chon loc.
MAu sau khi thu thép dugc phan loai, chon loc dong
ca chép dia phuong theo tigu chuin cia Nguyen Vin
Hao va Ngd Sy Vén (2001). Kich thlch td sinh
trudng dugce san xudt tir ndo thiy thé tuyen thé gita
cua ca. Diy 1a mé gidu mRNA lam ngudn nguyén
ligu cho tao dong gen mé héa GH. Ca duge gdy mé
béng Eugenol (0,1%o) trong nudc trude khi duge gidi
phau hop so.

Cip mbi (biomers.net, Bire) ¢ trinh tyr:
F: 5°- CCCTGAGCGAAATGGCTAGA -3';
R: 5’- CCATCTACAGGGTGCAGTTGG -3'.

Trizol, bd kit RT-PCR, vector tich dong pCR2.1
TOPOQ ctia Invitrogen.

Phwong phap

RNA  dwoc tach theo phuong phap  clia
Chomezynski va Sacchi (1987). Nao thiy thé tuoi
ldy ngay sau khi mé cd duge sir dung dé tach RNA
st dung Trizol (Invitrogen). Nao thuy dugc nghién
nho trong nito long cho min, hoa trong 0,5 m! Trizol
(chia 2 lan) rdi chuyén vao bng eppendorf Dé dich
déng thé nay & nhiét do phéng 5 phiit dé phén ly
hoan toan céc nucleoprotein. Dé loai bé tap chit cin
thém mgt bude ly tim 1am sach mau. Dich trén duoc
bd sung chloroform, lic déu va ly tdm tach pha.
RNA duge gilt lai trong pha nuéc va thu lai bing
cach tia vdi isopropanol. Cin RNA dugc hoa tan
trong nude cit vo trang ¢6 xir ly bing 0,1% DEPC
{Diethyl pyrocarbonate) ¢6 tac dung lam bat hoat
RNase. M&u dugc bao quan & -20°C.

DG tinh sach ciia RNA dugc kiém tra bing do
quang phé va dién di theo phuong phap clia Seidman
va dong tac gia (1997). RNA dugc trén trong dém tra
mau duge cung cdp cung véi thang RNA chudn chia
95% formamide, 0,025% ethidium brommide va
duoc bién tinh & 70°C trong 10 phat. Sau do6 dién di
trén gel 1% agarose trong dém 10% MOPS (3-(N-
morpholino)-propanesulfonic acid), 18%
formaldehyde, v6i hiéu dién thé 5 V/em gel. Kich
thuée RNA duoc so sanh véi thang RNA High
Range (MBI Fermentas).

Phan tng RT-PCR sir dung bé kit SuperScript™
One-Step RT-PCR with Platinum _Taq (Invitrogen)
theo hudng dan clia hing san xuit. Phan (ng RT-
PCR duge 61 uu v6i chu trinh nhiét cia phan (mg:
tdng hop cDNA & 50°C trong 30 phut, tiép theo 1a
phan img PCR & 94°C trong 2 phit; 39 chu trinh
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gbm: 94°C, 20 gidy, 55°C, 30 gidy, 72°C, | phut va
hoan thanh tong hop 72°C trong 10 phiit. San phim
duec kidm tra bang dién di trén gel 1% (w/v) agarose
va 5o sanh voi thang DNA chudn 100 bp (MBI
Fermentas).

Tach dong gen bing vector pCR2 I TOPO va
bién nap vao té bao DH5a bang sbc nhiét. San phim
RT-PCR dugc duge gin véi vector pCR2.1 TOPO
(lnvntrogen) va bién nap vao té bao kha blen DH5¢
bang sb¢ nhiét. Vi khuin duge nubi cdy trén moi
truong LB agar chon loc chira X-Gal, IPTG va
ampicillin 100 mg/ml. Céc khuén lac mau tring dugc
nudi cdy trong méi trudmg LB long dé tach chiét va
tinh sach plasmid.

KET QUA VA THAO LUAN

Thu thip miu c4 chép

Trong s6 30 miu ca chép thu thip dugc chon
loc, 9 mau dat tiéu chuén vé& phan loai va duge sir
dung cho nghién ciru nay dé tach chiét RNA téng sé
tir ndo thiy,

Téch RNA tong sé tir tuyén yén ca chép

Miu RNA tong sé thu duge co ham luong RNA
tir 3,2 pg/ul dén 6,5 pg/ul, Ty s ODzwnmIODqgo,lm
trung binh dat 1,82, P$ tinh sach cao con duwoc thé
hi¢n trén dién di agarose. Két qud trén anh dién di
cho thdy ¢6 ba bing kich c& phi hgp déc trung cho
RNA (Hinh 1),

288
188
58

Hinh 1. RNA téng s tach tir ndo thity thé ca chép.
Thyc hi¢n phin (mg RT-PCR nhin doan gen ma
hda GH ca chép

Thiét ké primer

Cip mbi duoe thiét ké cho RT-PCR dua trén trinh
tr mRNA ca chép (Cyprinus carpio) sé dang ky
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M27000 trong GenBank. Kich thuéc doan gen cin
khuéch dai: 648 bp.
Nhén gen bing RT-PCR

San phm RT-PCR cho thdy xudt hign mdt bang duy
nhat ’c() kich thuée khoang 650 bp, ding theo ly
thuyét (648 bp) (Hinh 2).

4 5 6

bp M 1 2 3

648 bp

Hinh 2. San pham RT-PCR. M: Marker 100 bp; 1-6:
San phdm RT-PCR mau N2, Na, Ns, Ng, N7, Na.

Tinh sach, tao dong san phim RT-PCR aé doc
trinh ty

Tgo dong sén phidm RT-PCR

Nhitng plasmid ¢6 kich thude 16n hon plasmid
duge tach tir khuén lac xanh c6 kha ning mang gen
GH. Sy ¢6 mit cua gen GH duge gén v@&i vector
dugc kiém tra bing céch cit voi BamHI. San phim

cit cho hai bing cé kich thuéc twong tmg véi kich
thude clia vector va doan gen di duge chén vao theo
nhu tinh todn (Hinh 3).

Xdc dinh trink tw DNA ciia sin phim RT-PCR

Plasmid sau khi duoc tinh sach va kidm tra sy co
mat ciia gen cin phén tich (plasmid 12, 13, 15, 16,
20), d& chon plasmid 20 dgc trinh tw. So sanh trinh
tyr sn phdm thu dugc (sau khi chinh sira bing phin
mém Chromast) v&i trinh ty mRNA cia gen GH
trong GenBank (M27000 va AF332594) s dung
phin mém DNAMAN. K&t qua cho thiy trinh tir thu
duge c6 db tuong dbng dén 99,38% (vdi M27000)
va 87,04% (v&i AF332594). Trinh oy amino acid suy
di&n ciing dirge so sanh véi trinh ty amino acid trong
GenBank, Két qua cho thiy trinh tu nay hoan toan
turong ddng véi cac trinh ty d4 ¢6 trong GenBank
(Hinh 5).

KET LUAN

RNA tdng s tach tir ndo thity thé ca chép duoce
sit dung lam khuén cho phan tmg RT-PCR khuéch
dai doan gen md hda hormone sinh trudng cé, sir
dung cap mdi duogc thiét ké dua trén trinh tw M27000
trong GenBank. San phdm RT-PCR cé kich thudc
648 bp di duoc tach dong bing vector

pCR2.1TOPO. X4c dinh trinh tw san phdm gen tach
dong va so sénh véi trinh ty M27000 cho thiy c6 su
twong dbng 14 99,38%. Trinh tur amino acid suy dién
hoan toan twong déng vai cac trinh ty GH ca chép
frong GenBank.

648 bp

Hinh 3. Plasmid tir khuan lac sau bién nap va plasmid duoc cat bing BamHI. M: Marker 1 kb; 1-9: Plasmid
tach tiv khudn lac tréng; 10-11: Plasmid tach tr khuén lac xanh; M': Marker 100 bp; 12-20: Plasmid tach
khuan lac trdng cét bang BamHI; 21-22: Plasmid tach tir khudn lac xanh cét bang BamHI.
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TTTN M13 CCCTGAGCGAAATGGCTAGAGTATTAGTGCTATTGTCGGTGGTGCTGGTTAGTTTGTTGG
M27000 CCCTGAGCGARATGGCTAGAGTATTAGTGCTATTGTCGGTGGTGCTGGTTAGTTTGTTGG
BF332594 oo e
TTTN_M13 TCAACCAGGGGAGAGCATCAGACAACCAGCGGCTCTTCAATAATGCAGTCATTCGTGTAC
M27000 TAARCCAGGGGAGAGCATCAGACAACCAGCGGCT CTTCAATAATGCAGTCATTCGTGTAC
AF332594 —mmeme————eeeeee- TCAGACAACCAGCGGCTCTTCAATAATGCAGTCATTCGTGTAC

LA EE RS R SR E R EEERE S X EEEEEEEEEEEE R R R EEEEEEE XN
TTTN_M13 AACACCTGCACCAGCTGGCTGCARAARTGATTAACGACT TTGAGGACAGCCTGTTGCCTG
M27000 AACACCTGCACCAGCTGGCTGCARARRTGATTAACGACTTTGAGGACAGCCTGTTGCCTS
AF332594 AACACCTGCACCAGCTGGCTGCABARATGATTAACGACT T TGAGGACAGCCTGTTGCCTG

X R E R RN E A R R R RS LS RS S EEE R S LR RS R R R R R R R R

TTTN_M13 AGGAACGCAGACAACTGAGTAAAATCTTCCCTCTGTCTTTCTGCAATTCTGACTACATTG
M27G00 AGGAACGCAGACAGCTGAGTAAAATCTTCCCTCTGTCTTTCTGCAATTCTGACTACATTG
AF332594 AGGAACGCAGACAGCTGAGTAAAATCTTCCCTCTGTCTTTCTGCAATTCTGACTACATTG

ddekdrodk ok kb ddk ke hdok ko ek ek e kb ke ek ke Wk ke ke ok e e e ke ke ke e e ok e e ek ke ok e e ke ke e e ke ke

TTTN_M13 AGGCGCCTGCTGGAAARGATGAARCACAGAAGAGCTCTATGCTGARGCTTCTTCGCATCT
M27000 AGGCGCCTGCTGGAANAGATGAAACACAGARGAGCTCTATGCTGAAGCTTCTTCGCATCT
AF332594 AGGCGCCTGCTGGAARAAGATGARACACAGARGAGCTCTATGCTGAAGCTTCTTCGCATCT

Ak Ak bk hkdrrdrkhkrdrhhbhhbdrrrodrbhbhhbrdhkhbhdbdbbo bbbk rhkhbhkrhbkrhkbrdhbhrrritd

TTTN M13 CTTTTCACCTCATTGAGTCCTGGGAGTTCCCTAGCCAGTCCCTGAGCGGAACCGTCTCAA

M27000 CTTTTCACCTCATTGAGTCCTGGGAGTTCCCAAGCCAGTCCCTGAGCGGAACCGTCTCAA
AF332594 CTTTTCACCTCATTGAGTCCTGGGAGTTCCCTAGCCAGTCCCTGAGCGGAACCGTCTCAA

A RS EREEREEE AR LSSl ASS S S R RS NEEEEEERSREEREEEREREREESSREE S S

TTTN M13 ACAGCCTGACCGTAGGGAACCCCAACCAGCTCACTGAGAAGCTGGCCGACTTGAARAATGG
M27000 ACAGCCTGACCGTAGGGAACCCCAACCAGCTCACTGAGAAGCTGGCCGACTTGAAARTGG
AF332594 ACAGCCTGACCCGTAGGGAACCCCAACCAGCTCACTGAGAAGCTGGCCGACTTGAAAATGG

A X2 RS R EREEEEEEE SR ERRS S SRR RS EARE R RERRREEREEERE R EEERSERESESS

TTTN _M13 GCATCAGTGTGCTCATCCAGGCATGTCTCGATGGTCAACCABACATGGATGATAACGACT
M27000 GCATCAGTGTGCTCATCCAGGCATGTCTCGATGGTCAACCAAACATGGATGATAACGACT
AF332594 GCATCAGTGTGCTCATCCAGGCATGTCTCGATGGTCAACCARACATGGATGATAATGACT

A S AR A SRR R AR RS R ERRERLRREERE RS ARSESEEREREEEEEEESERESEREESEEE S S

TTTN_M13 CCTTGCCGCTGCCTTTTGAGGACTTCTACTTGACCATCGGGGAGAACAACCTCAGAGAGA
M27000 CCTTGCCGCTGCCTTTTGAGGACTTCTACT TGACCATGGGGGAGAACAACCTCAGAGAGA
AF332594 CCTTGCCGCTGCCTTTTGAGGACTTCTACT TGACCATGGGGGAGAACAACCTCAGAGAGA

% dodod dedk ok d ok ok e d e ke de gk e ek e ke ke ok ek ok gk e e e e ek e e ke ke e gk ke e e ek e e ke ok e g e ke ok ke e ke

TTTN_M12 GCTTTCGTCTGCTGGCTTGCTTCAAGAAGGACATGCACAAACGTGGAGACCTACTTGAGGG
M27000 GCTTTCGTCTGCTGGCTTGCTTCAAGAAGGACATGCACARAGTCGAGACCTACTTGAGGG
AF332594 GCTITCGTCTGCTGGCTTGCTTCAAGRAAGGACATGCACAAAGTCGAGACCTACTTGAGES

T EEREEEEEEE SRR AR SR RS R R R RS RSEEES R R AR MRS EEEEERER AR SRS

TTTN_M13 TTGCAAATTCCAGGAGATCCCTGGATTCCAACTGCACCCTGTAGATGG
M27000 TTGCAARATTGCAGGAGATCCCTGGATTCCAACTGCACCCTGTAGATGG
AF332594 TTGCARATTGCAGGAGATCCCTGGATTCCAACTGCACCCTGTAG-—-——

ek hkhkhkdhkihkdkhhhdhhhkhmdhhddkdddhkdddkdhdhhkhkkkkhkkk

Hinh 4. So sanh trinh ty doan gen da tach déng (TTTN_M13) v&i trinh iy mRNA GH ca chép trong GenBank
(M27000, AF332504).
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TTTN_M13 aa
M2700C aa

AF332594_aa
AAK19527 aa

TTTN_M13 aa
M27000 aa

AF332594 aa
ARK19527 aa

TTTN_M13 aa
M27000 aa

AF332594_aa
ARK19527 aa
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MARVLVLLSVVLVSLLVNQGRASDNQRLFNNAVIRVQHLHOQLAAKMINDFEDSLLPEERR
MARVLVLLSVVLVSLLVNQGRASDNQRLENNAVIRVOHLHQLAAKMINDFEDS LLPEERR
—————————————————————— SDNQRLEFNNAVIRVOHLHQLAAKMINDFEDSLLPEERR
e SDNQRLFNNAVIRVOHLHQLAAKMINDFEDSLLPEERR

R AR SR SRR R R RS S EEEEEEREESESEREEEESESEEEEEES,S

QLSKIFPLSFCNSDYIEAPAGKDETQKSSMLKLLRISFHLIESWEFPSQSLSGTVSNSLT
QLSKIFPLSFCNSDYIEAPAGKDETQKSSMLKLLRISFHLIESWEFPSQSLSGTVSNSLT
QLSKIFPLSFCNSDY IEAPAGKDETQKSSMLKLLRTSFHLIESWEFPSQSLSGTVSNSLT
QLSKIFPLSFCNSDYIEAPAGKDETQKSSMLKLLRISFHLIESWEFPSQSLSGTVSNSLT

ISR SRR E SR AR R EE RS RS R EENESER L SRS EEEEE S EE R EEER ST EESEEEE R

VGNPNQLTEKLADLKMGISVLIQACLDGQPNMDDNDSLPLPFEDFYLTMGENNLRESFRL
VGNPNQLTEKLADLEKMGISVLIQACLDGOPNMDDNDSLPLPFEDFY LTMGENNLRESFRL
VGNPNQLTEKLADLEMGISVLIQACLDGOPNMDDNDSLPLPFEDFYLTMGENNLRESFRL
VGNPNQLTEKLADLEMGISVLIQACLDGQPNMDDNDSLPLPFEDFYLTMGENNLRESFRL

LR XA S S AR R EEEE SRR R EEE RS R R A SRR R R R EEEE RS REEE RS KR EENEEEEE]

TTTN M13 aa
M27000 aa

AF332594 aa
ARK19527 aa

LACFKKDMHKVETY LRVANCRRSLDSNCT L= —————— === ——— e m o mmmm
LACFKKDMHKVETYLRVANCRRSLDSNCTL-——————m—m—mmmm——mmmmmmm—mm
LACFKKDMHKVETYLRVANCRRSLDSNCTL-—~-=——-——— == ——— — ——————
LACFKKDMHKVETY LRVANCRRSLDSNCT Lm= === = m === === =~ oo —— e e =

LIRS R R R R RS AR R AR EEE SRR E SRR SN

Hinh 5. So sanh trinh tw amino acid suy dién (TTTN_M13) v&i cac trinh ty amino acid trong GenBank.

Lt cam on: Cong trinh dwoc hoan thanh véi sw hé
trg kinh phi cia Chuong trinh Nghién ciiu Co ban
trong linh viecc Khoa hoc Tw nhién ndm 2006.
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Amplification, cloning, and sequence comparison of the  polymerase chain reaction. Chin J Biotechnol 12(3):
growth hormone gene for carp (Cyprinus carpio) by the  161-167.

CLONING OF GENE ENCODING THE GROWTH HORMONE FROM COMMON CARP
(CYPRINUS CARPIO)

Tham Thi Thu Nga®, Dang Thi Thanh Ha, Nguyen Thu Thuy
Institute of Biotechnology

SUMMARY

Growth hormone plays an important role on fish physiology and metabolism. Recombinant growth
hormone of human and some animals have been produced for a variety of aims such as: research,
medicine, agriculture and fishery. In order to produce transgenic fish, especially in autotransgenic
strategy, which is considered a best method for exploiting transgene, and fish growth hormone for
aquaculiure, growth hormone gene from common carp (Cyprinus carpio) was cloned and sequenced.
Total RNA extracted from common carp pituitary gland was used as template for reverse transcription -
polymerase chain reaction (RT-PCR), A pair of primers was designed base on M27000 sequence in
GenBank Nucleotide Sequence Databases. RT-PCR product of 648 bp DNA, was cloned into pCR2.1
TOPO cloning vector. Its sequence showed 99.38% homology to the mRNA sequence in GenBank with
accession number M27000. This structure gene will be expressed in E, coli, then be bound with common
carp B-actin promoter to make “all fish” GH transfergene construct for autotransgenic fish.

Keywords: Cloning, common carp (Cyprinus carpio), growth hormone, mRNA, RT-PCR
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