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TOM TAT

Chuyén gen bing phuong phap ciy chuyén té bao cho phép cdi chinh xac gen chuyén vao vj tri mong
muén trén b gen con nhdn, Phuong phép ndy cb ¥ ngha rit to 1én trong viéc san xudt dong vat chuyén
gen, dac biét 1a dong vét bidu hién protein phyc vy y-duge hoc. Dé phét trién phwrong phap nay ching t6i
da tién hanh dua té bao dugce tach tir phdi ¢4 chép chuyén gen vao phdi ¢4 khdng chuyén gen. Phéi ding
dé tach té bao cho dugc thu tir c4 chép (Cyprinus carpio) chuyén gen hormone sinh truémg ngudi. Céc té
bio gbe duge tach tir phdi giai doan 16 - 32 té bio bing phuong phép tiéu héa irypsin. Phéi nhin (giai
doan phéi nang - blastula) dugc thu tir c4 chép khdng chuyén gen. CAy chuyén té bao vao phoi duge tién
hanh véi sy trg gitip clia thiét bi vi phdu, M5i ph6i nhan dugc dua vao bing phuong phép vi tiém tir 20 -
100 té bao cho. Céc phéi séng sét dén giai doan 13 (sau m¢t ngay 4p) dugc sir dung dé tach DNA. Viée
xéc dinh sy ¢4 mat gen hormone sinh truéng ngudi & phoi vi tiém sdng sét duge thuc hién bing phuong
phép PCR sir dung DNA téch tir ph6i 1am khudn va cic mdi dic hidu cho gen hormone sinh truéng
ngudri. Két qua cho thdy, san phdm PCR tir phéi cdy chuyén té bdo chuyén gen xuét hién vach DNA
tuong img gen hormone sinh truémg, trong khi nhém déi chimg, chuyén té bao khéng chuyén gen, khéng
thdy xuit hién vach tuong img. Két qua ndy bude dhu cho thiy céc té bao gbc phdi da tham gia vao dong

mim phéi nhan sau khi duge ciy chuyén.

Tir khda: Cdy chuyén té béo, dong mdm, déng vit chuyén gen, hormone sinh trucng, phéi cd

MO DAU

Cho dén nay, chuyén gen vio ¢4 dugc tién hanh
chi yéu bing phuong phép vi tiém. Sir dung phuong
phép nay nhidu c4 chuyén gen da dugc tao ra (Zhu et
al, 1985; Dunham ef al, 1992 Heméndez et al,
1997, Nguyén Vin Cudng et al., 1999; Pitkanen et
al., 1999). Tuy nhién, phuong phép vi tiém cé mét
58 han ché nhu: chura chi dong trong viéc kidm soat
s6 lwgng ban sao ciing nhu vi tri cii gen la trong
DNA hé gen con chi,

Viéc san xuét protein dugc qua dng vit chuyén
gen néi chung, ca néi riéng, doi hoi phai kiém soéat
dugc su bidu hién gen v& mic 4§ ciing nhur thdi diém
biéu hién san phdm. C6 thé khic phyc nhitng tré ngai
clia phuong phép vi tiém, ddp img duge yéu cdu san
xuit protein dugc qua déng vat chuyén gen 1A
chuyén gen qua t& bao phoi gbc bing vector bidu
hién retrovirus (Morita et al, 2004; Rocha et al,
2004).

Céc dong gbc phéi c4 duge tao ra tir té bao phéi
giai doan phdi nang (Hong et ai., 2000). Tré ngai lon
nhit trong nghién ciru tac dong té bao phoi gbe 1a
cdc dong tao ra thudng bi gidm kha nang phét trién

sau thoi gian nudi cdy in vitro va c6 khuynh huéng
phén héa trong qué trinh nubdi cdy, do vy giam kha
nang biét héa da ning cia té bao gdc phoi. Tuy
nhién, bing viéc tao ra mdi trudng nudi ciy thich
hop nhiéu dong phéi gbc c4 da dugc tao ra: dong
MES1 ¢4 medaka (Oryzias latipes) (Hong et al,
1998), zebrafish (Danio rerio ) (Fan et al, 2002), ca
chach (Misgurnus anguillicaudatus) (Nakagawa et
al, 2002), ca hdi (Oncorhynchus mykiss) (Takeushi
et al., 2001}, c4 vang (Carassius auratus) (Kusuda et
al., 2004).

Phuong phap nhim chuyén gen vio cac dong té
bao dong vat dugc thyc hién thanh céng & nhidu
phong thi nghiém, tuy nhién chii yéu céc dong té bao
d6ng v4t c6 vii. Thanh cong nhim chuyén gen bing
vector biéu hién retrovirus trén dong té bao géc phéi
c4 con rét it. Ly do phdn lén cac vector bidu hién
retrovirus nhiém vao té bao dong vt cd vi khéng
nhi&m vio té bao c4. Gin day nho nhitmg thanh cong
trong viéc tao ra dong té bao déng gbi va cic vector
bidu hién retrovirus c6 kha ning nhiém vio té bao c4
nén viéc nghién citu tao c4 chuyén gen bing phuong
phip té bio gbc phéi dugc phét trién (Ma et al,
2001). Sau khi tao dugc dong té bao gbc phdi mang
gen chuyén s& tién hanh dua céc dong té bao nay vao
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phdi cd giai doan phdi nang dé tao ra dong c4 thé
kham mang gen chuyén. Bing phuong phép lai tao
s& chon loc duge dong ca ddng hop tir chuyén gen
san xuit protein dugc. Theo huong nghién ciu nay
hang loat c4 chuyén gen thé "kham" d3 dugc tao ra:
medaka (Hong et al 1998), ca hdi (Nilsson et al.,

1992), cd ngya vin (Ma et al, 2001; Lin ef al,

1992). Gin day, nhém nghién clru cia Pai hoc
Southampton (Anh) da thanh cbng trong viéc tao cd
chuyén gen biéu hién yéu té déng méau VII (hFVlI)
nguén bang cach chuydn gen hFVII duéi sy didu
khién ciia promoter CMV (Hwang et al., 2004).

Pé xsy dyng va phat trién huéng nghién ciru ndy
chiing t3i tién hanh tich té bao gdc phoi tir phdi nang
ciia c4 chép chuyén gen hormone sinh trudng ngudi
sau d6 dra cic té bao niy vao ph6i nang c4 khong
chuyén gen. Phéi thd kham dugc d4nh gid bing
phuong phap PCR st dung mébi dic higu gen
hormone sinh trurdng ngudi.

NGUYEN LIEU VA PHUONG PHAP

Nguyén liéu

Cé chép chuyén gen hormone sinh truéng ngudi
do phdng Coéng nghé gen ding vat, Vién Cong ngh¢
Sinh hoc tao ra va cd chép gidng duoc nudi tai vién
Nghién ciru Nudi trdng Thity san I, Dinh Bang, Bic
Ninh.

Nio thity thé c4 chép do Céng ty Dich vy va
Nudi trdng Thily san Trung wvong (Ngoc Khanh, Ba
Pinh, Ha No6i) cung cip. Enzyme trypsin (Fritz
Leidhodt Biochemie, Pic); HEPES (Pirc); huyét
thanh bao thai bd. Mt sb héa chit khic duge mua
tai cac hdng Sigma (M9); Serva, Merck (Dic);
Trung Quéc.

Thiét bi: Kinh hién vi soi nguge Olympus ciing

b vi thao tac Olympus, thiét bi kéo, mai va gia cb
kim vi tiém Narishige.

Phwong phip nghién citu

Thu nhin phoi trin cd chép

Chon cd bé me thanh thuc: C4 bd me khoe
manh, trong lugng tr [ - 1,5 kg/con, va céd cac dic
diém sinh duc phu nhr sau:

C4 dyc, xudt hién nhiéu miu gai nho trén ndp
mang v sbng vAy nguc, & trén 3 - 5 tia vy phia
truGc, mau gai trén vay nguc ndi kha ra. L3 sinh dyc
tuong d8i nhé hoi 16m vao, hinh hep dai, mau hoi
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vang dd, ép nhe phin byng s& c6 tinh dich mau tring
sita chay ra.

C4a c4i, trén nip mang va séng viy nguc tron
béng, phﬁn bung to, da méng va mém, 13 sinh duc to
trong, hoi 18i, sung tAy 1én thanh mau dé tim. Néu ép
nhe phén byng trimg s& chay ra.

Thu tinh nhdn tao cho‘ cd chép: Kich duc ca dé
nhén tao ¢6 thé tién hanh bing 2 phuong phép:

Phuong phép sir dung kich duc t8. C4 thanh thyc
dugc tiém kich dyc t5 LRH-A (Luteotropin
Releasing Hormone Analog) va DOM (domperidon)
véi lidu sir dung: M6t dng LRH-A 200 g va 6 vién
DOM (10 mg/vién) cho 5 kg c4 cdi. LRH-A 14 mét
loai GnRH-A tdng hgp, thanh phin gin gibng véi
GnRH-n (Gonadotropin Releasing Hormone -
natural) nhung bén hon hop chét tr nhién, co tac
dung kich thich sinh san cho tht ci cac lodi c4. Lidu
tiém so bd bc’mg 173 tbng lidu lugng sir dung, 2/3 con
lai 14 lidu quyét dinh. Lidu quyét dinh 13 lidu gy
chin va rung tring, dugc tiém sau lidu tiém so bd
mdt khoang thdi gian xAp xi bing thdi gian hidu tmg.
Thei gian hidu Ung 13 thdi gian khodng tir khi tiém
liéu quyét dinh dé gay chin va rung trimg dén khi c4
bt diu rung trimg hang loat. C4 dyc tiém mdt lin
cung vo&i thei diém tiém lidu quyét dinh cho ca céi.
Liu tiém cho ca duc bing 1/5 liéu ding cho cé cai.

Phwong phap sir dung néio thuy thé c4 chép.
Tuyén yén ca chép (con goi 14 n3o tht‘ly thé ca chép)
drgc bao quan trong acetone. Liy tuyén yén ra daé
hong khé trén gidy loc khoang 10 - 15 phit rdi cho
vao c¢bi nghién nat va hoa tan bing nudc mudi sinh
Iy hodc nuée cit. Dich thu duge sit dung gy kich
duc ca. Lidu lugng tiém: 1,5 - 2,5 g tuyén yén c4
chép/kg c4 cai; lidu tiém cho c4 dyuc bing 1/3 lidu
tiém cho cé cdi. Cach tiém: Tién hanh tiém 2 ln, lin
thir nhat bing 1/3 téng lidu lugng st dung, 14n thir
hai tiém lugng con lai. Dbi véi ¢4 dye chi tidm mot
l4n vao thdi diém tiém 1an hai cho ca c4i. Dé c4 d&
vio khoang 7 - 9 gidr sang thi tiém kich thich 14n mot
vao 17 gid, 14n hai vao 24 gio ngay hém trude. Lidu
lugng tiém con phy thudc vao didu kién mua vy va
nhiét d§ moi trudmg. Vi tri tiém thudng 13 tiém vio
bdp thit ving co lung & hai bén than, gitta co quan
durdmg bén va viy lung.

Phuong phéap thy tinh nhin tao dugc sir dung la
thy tinh khé dugc tién hanh nhu sau: Vudt nhe nhang
hai bén bung cia con cai d& tring chay vio bat. Bbi
véi con duc ciing vuét nhe nhang hai bén byng cho
tinh djch chay ra va ding pipetman hit tinh dich &
gin 18 sinh dyc. Sau d6, cho thing tinh dich lén
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trimg, ding 16ng ga trén déu tinh dich va trimg mot
cich nhe nhang dé thuc ddy qua trinh thy tinh. Sau
m{t phat, tir tir cho nude sach vio ddo nhe nhing
khoang 30 gidy. Tiép tuc cho nuéc sach véo dé loai
bé tinh dich va noan djch thira. Trimg céd chép cé
mét 16p mang dinh dé bam vﬂo gi4 thé khéng bj tr6i
ndi trong nuée. Do 46, tién hanh khir dinh trong
khodng 10 phat.

Tao phéi trén: Tring sau khi df khir dinh dugce
chuyén sang dia petri c6 agar dé tién hanh loai bd
mang chorion bing dung dich trypsin 0,3% (w/v) pha
trong dung dich Holtfreter khoang 1 dén 2 phut. Qui
trinh khir mang dirge theo ddi trén kinh hién vi, néu
thdy mét s6 mang chorion bj phén hiy thi ngimg ngay
qué trinh khir mang bing cAch rira lai trimg nhiéu l4n
bing dung dich Holtfreter dé dam bao cho phéi dugc
béc mang hoan todn ma khéng 1am tén hai téi phéi.

Tdch té bao phéi bdng trypsin

Phéi c4 chép sau khi loai bo mang chorion dugc
rira trong dung dich Ringer v tring khéng ¢6 Ca®*
trong 15 phit. Tiép theo, chuyén phdi sang dia petri
¢b chita dung dich 0,25% trypsin, 1 mM EDTA, pH
8 pha trong dém PBS vé tring. U & 28,5°C va theo
d3i su phén téch té bao bing kinh hién vi. Trong thdi
gian U, ding pipet pasteur v4 tring mléng hep hut
1én hiit xudng mét céch nhe nhang dé gitip qui trinh
phan tach té bao dién ra nhanh hon. Khi thdy c4c té
bio riéng ré xudt hién thi thém dung dich CaClz dén
2 mM va huyét thanh bao thai bd dén 10% dé dimg
phan tmg. Chuyén djch t& bio sang dng eppendort va
ly tim 100 dén 300 vong/phit trong 3 phiit. Loai bd
dich ndi va hoa tan té bao trong dung dich L-15 ¢6
chtra 0,3 mg/ml glutamine; 50 U/ml penicillin; 0,05
mg/mi streptomycin va 0,8 mM CaCl,. Tiép tyc ly
tAm 100 dén 300 vong/phit trong 3 phut, loai bé dich
ndi v lai hoa tan té bao.

Phurong phdp vi tiém
Phuong phap dugc tién hanh co ban theo Nguyén

Van Cubdng va dong tac gia (1999). Cly chuyén té bao
vio ph6i nhan dugc tién hanh trén phdi giai doan phdi
nang (blastula). Hit c4c té bao pho6i bing pipet ¢6
dudng kinh ddu kim 40 - 60 um vA vi tiém vao phdi cd
khéng chuyén gen & giai doan phoi nang. Ddi chimg
duge tiém céc té bio tir phbi c4 khong chuyén gen.
Phoi sbng sét dén giai doan 13 duge sir dyng dé tich
DNA sir dyng 1am khudn PCR véi mbi dic hiéu gen
hormone sinh trudng ngudi.

Nhin dogn gen hormone sinh trudng nguwdi

Doan gen hormone sinh tn.rémg ngudi- duge
khuéch dai bing PCR sir dung mdi dic hidu ¢6 trinh
tr: 5'- AAGCGTCACCACGACT -3' va 5-AAAA
GCCAGGAGCAG -3".

Kich thudc doan gen cin khuéch dai 14 427 bp
nim trén exon 5 clla gen hormone sinh truémg ngudi.
Phan tng PCR dugc t6i wu véi 39 chu trinh gbm:
94°C, 20 gidy; 55°C, 30 gidy; 72°C, 1 phit va hoan
thanh téng hop chudi 72°C, 10 phit. San phﬁm duoc
kiém tra bing dién di trén gel 1% agarose (w/v) v3
so sénh vdi thang DNA chuén 100 bp.

KET QUA VA THAO LUAN

Tao phdi c4 sit dung tich té bao gde va lam phdi
nhin

Dé thuan tién cho thi nghiém phai chu dong cho
c4 d& vao 7 - 9 h sang bing céch tiém kich thich 13n
mdt vio khoang 17 h va 1in hai vao khoang 23 - 24 h
ngdy hém truéc. Vi trf tiém don gian nhét 1a tiém
vao bip thjt ving co lung & hai bén thén, gilta co
quan dudng bén va vay lung. Tring va tinh dich dat
yéu cdu (trimg tron c6 miu vang, tinh dich c¢6 mau
tréng sifa) dugc sir dung cho thy tinh nhén tao khé.
Két qua thu nhan phéi bing thy tinh nhan tao duge
thé hign bang 1.

Bang 1. Két qua thu nhan phdi ¢4 b&ng thy tinh nhan tao.

Thi nghiém Sb ca 86 ca dé trimg Ty |2 trimg phat trién
thi nghiém (Ty 18 %) thanh phéi nang (%)

Sir dyng kich dyc t6 LRH-A 8 con 4 con (67) 52,0

S dung néo thily thé ca chép 4 con 2 con (50) 58,5

Trung binh (58,5) 55,2
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St dung kich dyc t§ va ndo thay thé c4 chép vé
co ban cho két qua tirong ty nhau. Kich duc tb kich
thich ¢4 dé t&t hon nhung ty 1é trimg phit trién thanh
phdi nang thip hon. Trong thf nghiém chia ching t6i
ty i cd dé dat trung binh khodng 58,5%, ty 1& trimg
phét trién thanh phéi nang khoang 55%.

Céc phoi giai doan 16 - 32 té bao dugc sir dung
tich té bao (phdi cho), cdn céc phdi nang, sau 5 - 7h
thu tinh (1000 - 2000 t€ bao) duge st dung lam

Bang 2. Két qua danh gi& phdi ca béc mang.

Thim Thij Thu Nga ef al.
phdi tiép nhén té bao (phdi nhén).

Logi mang dai chorion cida phdi

Ty 18 phoi loai mang bing enzyme nguyén ven
(kh6ng bj pha hily) phét tridn binh thudmg dén khi né
thanh c4 con dat 42% so véi tdng s6 phéi thi nghiém,
bing 53,5% so v&i dbi chimg khong boc mang (Bang
2). Phoi tao ra hoan toan cé thé sir dung cho nghién
ciru tiép theo.

Dot thi TV 18 né (%)
nghigm Trirng béc mang Trirng khéng béc mang

1 213 56,6
2 66,6 73.0
3 46,8 95,0
4 456 96,2
5 30,2 _ 72.8

Trung binh 42,1 + 19,8 (so vé&i tdng s trirng thi nghiém) 78,7+ 18,5

53,5% (so v&i d6i chirng khéng boc mang)

Tach va céy chuyén té bao

Phoi giai doan 16 - 32 té bao, sau 2 - 2,5 h thy
tinh (Hinh 1) dugc sir dung dé tach té bao géc vi giai
doan ndy té bao da ning c6 kha niang hda nhap tbt
nhét vao phéi nhdn (Varadi, Horvath, 1997).

Phdi ¢4 chép chuyén gen sau khi loai bd mang
chorion dugc rira trong dung dich Ringer v tring
khong c6 Ca®*. Tiép theo chuyén phéi sang dia petri
dé tiéu hoéa trypsin. Qua trinh phén téch té bao dugc
theo ddi bing kinh hién vi. Khi thdy c4c té bao riéng
t& xuét hién thi thém dung dich CaCl, d& dimg phan
img. Chuyén dich té bao sang dng eppendort va ly
tdm loai bd dich ndi. Céc t& bao gbc phdi c¢é hinh
trdn to dugc hoda trong dung dich L-15 dé sir dung
cdy chuyén té bao (Hinh 2). Ciy chuyén t& bao vdo
phéi c4 dwgc tién hanh vai sy tro gitp cta thiét bi vi
phiu. Hit cic té& bao phdi bing pipet va vi tiém vio
phdi c4 khong chuyén gen & giai doan ph6i nang
(Hinh 3). Déi chimg dugc tiém céc té bao tir phdi cd
khéng chuyén gen.

Trong thi nghiém trén, m3i phdi nhin & giai
doan phdi nang, sau 5 -7 h thy tinh (1000 - 2000 té

bao) dugc dua vio 20 - 100 té bao gdc tir phdi c4
chuyén gen giai doan 16 - 32 t bao. Ty 1& té bdo
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dugc 4p tiép trong mbi trudmg Holtfreter.
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Xé4c dinh phéi thé kham bing PCR

Pé danh gi4 kha ning hda nhip ciia cac té bao
cly chuyén vao phdi nhén, cac phdi vi tiém sbng sot
dén giai doan 13 - 15, giai dogn phdi khdng (sau mét
ngiy 4p) dugc thu nhén tich DNA sir dung lam
khuén PCR khuéch dai gen hormone sinh truong.
Két qué dién di san phdm PCR cho thiy, & phéi
chuyén t& bao tach tir phoi ca chuyén gen xudt hién
vach tuong Ung véi DNA hormone sinh trudmg
chudn, trong khi 16 déi chimg khong thay xuit hién
san phdm PCR. Tuy nhién, anh dién di xult hién
vach c6 kich thuéc 16m hon GH chudn. Két qua nay
c6 thé giai thich do mét sé gen hormone sinh trirdng
khi xen vao DNA hé gen phdi ¢4 & dang cotamer, c6
nghia mot s6 doan GH d# ndi véi nhau trude khi xen
vao gen c4 hojc c6 thé do mdt sé doan cling gén vio
mét diém trén DNA gen c4.

Két qua trén cho théy, t& bao duge tich tir phéi
c4 giai doan 16 - 32 d3 hda nhap va tiép tuc phat
trién sau khi dugc vi tiém vao khoang dudi dia mam
cia phdi nhin & giai doan phdi nang. Két qua nay

blastula

Hinh 3. Anh phéi ¢4 giai doan phéi nang (giai doan 8).

KET LUAN

P4 img dung thanh cong phuong phip cly
chuyén té bao vao phdi c4 gdm cic budc: i) Tach té
bao gbc da ning tir phdi c4 chép giai doan 16 - 32 té

Phoi ca giai doan

Noan hoan ca

khing dinh t& bao phdi c4 giai doan tir 16 - 32 té bao
12 té bao da ning. Nghién ctru cdy chuyén té bao gbc
tach tir phéi c4 ngua vin chuyén gen sic t6 (Kimme!
et al, 1988) théy phdi vi tiém giai doan 13 - 15 bit
diu biéu hién sic td, cic té bao gbe chuyén gen da
hoa nhip vao phdi nhdn khéng chuyén gen.

Hinh 2. Té bao gbc phai.

Hinh 4. San phdm PCR gen hormone sinh trwdng.
San phdm PCR sl dung DNA khubn tir: 1, 2: Phoi
chy chuyén té bao khéng chuyén gen; 3, 4: Plasmid
chuén chira gen hormone sinh tredng; 5-7: Phéi cdy
chuyén té bao chuyén gen hormone sinh treéng.

bao, ii) Tao phoi nang trn 1am phdi nhin, iii) Cdy
chuyén té bao vao phdi bing phuong phap vi tiém,
iv) Panh gia phoi thé kham bing PCR sir dung céc
méi dic hiéu cho gen hormone sinh trudng. Viéc
danh gia hiéu quéa tao phdi va c4 chuyén gen thé
kham dang dugc tién hanh.
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L cim om: Céng trinh duge hoan thanh véi su hé
trg kinh phi tic Dé tai Nghién ciu co ban trong khoa
hoc tr nhién, mad s6 6.104.06.

TAI LIEU THAM KHAO

Ma CG, Fan LC, Ganassin R, Bols N, Collodi P (2001)
Production of zebrafish germ-line chimeras from
embryo cell cultures. Proc Natl Acad Sci US4 98(5):
2461-2466.

Dunham RA, Ramboux AC, Duncan PL, Hayat M,
Chen TT, Lin CM, Kight K, Gonzalez-Villasenor I,
Powers DA (1992) Transfer, expression, and
inheritance of salmoid growth hormone gene in chanel
catfish, Jctalurus punciatus, and effects on performance
traits, Mol Mar Biol Biotechnol 1(4-5): 380-389.

Nilsson EE, Cloud JG (1992) Rainbow trout chimeras
produced by injection of blastomeres into recipient
blastulae. Proc Natl Acad Sci US4 89: 9425-9428.

Fan L, Collodi P (2002) Progress towards cell-mediated
gene transfer in zebrafish. Brief Funct Genomic
Proteomic 1(10). 131-138.

Heméandez O, Guillén I, Estrada MP, Cabrera E,
Pimentel R, Pina JC, Abad Z, Sanchez V, Hidalgo Y,
Martinez R, Lleonart R, de la Fuente J (1997)
Characterization of transgenic tilapia lines with
different ectopic expression of tilapia growth hormone.
Mol Mar Biol Biotechnal 6(4): 364-375.

Hong Y, Winkler C, Schartl M (1998) Efficiency of cell
culture derivation from blastula embryos and of
chimera formation in the medaka (Oryzias latipes)
depends on donor genetype and passage number. Dev
Genes Evol 208(10): 595-602.

Hong Y, Chen S, Schart M (2000) Embryonic stem
cells in fish: current status and perspective. Fish
Physiol Biochem 22(2): 165-170.

Hwang G, Muller F, Rahman MA, Williams DW,
Murdock PJ, Pasi KJ, Geldspink G, Farahmand H,
Maclean N (2004) Fish as bioreactors: Transgene
expression of human coagulation factor VII in fish
embryos. Mar Biotechnol 6(5). 485-492.

Kimmel CB, Warga RM (1988} Cell lineage and
developmental potential of cells in the zebrafish
embryo. Trends Gen 4: 68-74,

Kusuda S, Teranishi T, Koide N, Nagai T, Arai K,
Yamaha E (2004) Pluripotency of cryopreserved
blastomere of the goldfish. J Exp Zoolog A Comp Exp

168

Thim Thj Thu Nga et al.

Biol 301(2): 131-138.

Martinez R, Estrada MP, Berlanga J, Guillen I,
Hernandez O, Cabrera E, Pimentel R, Morales R,
Herrera F, Morales A, Pina JC, Abad Z, Sanchez V,
Melamed P, Lleonard R, de la Fuente J (1996} Growth
enhancement in transgenic tilapia by ectopic expression
of tilapia growth hormone. Mol Mar Biol Bivtechnol
5(1): 62-70.

Morita T, Yoshizaki G, Kobayashi M, Watabe S,
Takeuchi T (2004) Fish eggs as bioreactor: the
production of bioactive luteinizing hormone in
transgenic trout embryos. Transgenic Res 13(6): 551-
557.

Nakagawa M, Kobayashi T, Ueno K (2002) Production
of gerline chimera in loach  (Misgurnus
anguillicaudatus) and proposal of preservation of
endangered fish species. J Exp Zool 293(6): 624-631.

Nguyén Van Cudng, Vii Van Dién, Nguyén Kim B,
Nguyén Thj Diéu Thiiy, Quyén Dinh Thi (1999) Tao c4
chuyén gen hormone sinh truéng ngudi. Bdo cdo khoa
hoc, HGi nghi Céng ngh¢ Sinh hoc todn quéc, Ha Néi,
9-10/1999. Nha xudt ban Khoa hoc va Ky thudt: 1429-
1436.

Pitkanen TI, Krasnov A, Teerijoki H, Molsa H (1999)
Transfer of growth hormone (GH) transgenes into
Arctic charr (Salvelinus alpilus L.). Gen Anal 15(3-3):
91-105.

Rocha A, Ruiz 8, Estepa A, Coll IM (2004) Application
of inducible and targeted gene strategies to produce
transgenic fish. Mar Biotechnol (NY) 6(2): 118-127.

S Lin, Longt W, Chen J, Hopkins N (1992) Production
of germ-line chimeras in zebrafish by cell transplants
from genetically pigmented to albino embryos. Proc
Natl Acad Sci USA 89: 4519-4523.

Takeushi Y, Yoshizaki G, Takeushi T (2001)
Production of germline chimeras in rainbow trout by
blastomere transplantation. Mol Reprod Dev 59(4):
380-389.

Varadi L, Horvath L, (1997) Producticn of fish chimeras
from embryonic cells. Acta Biof Hung 48(1): 95-104.

Hong Y, Winkler C, Schartl M (1998) Production of
medakafish chimeras from stable embryonic stem cell
line. Proc Nad Acad Sci US4 95(7): 3679-3684.

Zhu Z, Li G, He L, Chen S (1985) Novel gene transfer
into the fertilized eggs of goldfish {Carassius auratus L-
1758) Z-Angew Ichthyol 1; 31-34.



Tap chi Céng nghé Sinh hoc 5(2): 163-169, 2007

GENERATION OF CHIMERIC FISH EMBRYO BY CELL TRANSPLANTATION

Tham Thi Thu Nga, Tran Thi Quynh Anh, Nguyen Van Cuong’
Institute of Biotechnology

SUMMARY

Cell mediated gene transfer systems allow transgene to be inserted into host genomes at precise loci
through homologous recombination. This method has tremendous application in transgenic animal
production, especially in valuable species that expressed pharmaceutical proteins. To develop method for
performing insertional transgene in fish by cell-mediated transfer, we introduced cells isolated from
transgenic carp embryos into non-transgenic recipients at blastula stage. Donor embryos used for cell
isolation were obtained from transgenic carp (Cyprinus carpio)} for human growth hormone. Cells were
dissociated from embryos at 16 - 32 cell stage by trypsin digestion. Recipient embryos used for cell
transplantation experiment were obtained from non- transgenic carp. The recipient embryos at blastula
stage were dechorionated with trypsin. Cell transplants were performed with aid of a micromanipulator.
Approximately 20 - 100 cells were delivered into cell mass of each recipient blastula by microinjection.
The survival embryos at stage 13 (after one day incubation) were examined for the presence of human
growth hormone gene by PCR. In experimental group, the specific band for human growth hormone gene
was detected, while in the control it was not observed. The results showed that cell from transgenic
embryos at 16 - 32 cell stage can contribute to the germ line after transplantation to recipient embryos at
blastula stage.
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