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TOM TAT

Chuét chuyén gen c6 tiém ning to 16n trong cic nghién ctru khoa hoc ciing nhu Ung dung, ddc biét 1a trong linh
vue y sinh hoc. Mac du chudt chuyen gen da duoc tao ra va img dung rong rdi ¢ nhiéu quoc gia trén thé gidi, mot
s6 nghién ciru tao phoi chudt chuyén gen da duoc nghién clru va thanh cong ¢ Viét Nam. Tuy nhién dé tao dugc
chudt chuyén gen can phai thyc hién bude ciy phoi chuyén gen vao chudt me mang thai hg. Vi vay, nghlen ciu
t6i wru budc cay chuyén phodi gop phan ting hiéu qua cua qua trinh tao chudt bién dbi di truyén. Chudt cai cho
phoi dugc gay siéu bai noan bang 5 IU PMSG sau 24 glor tién hanh tiém 5 [U hCG va ghép duc cho giao phdi.
Sau 24 gio tién hanh giét chudt cai dé thu nhan hop tir giai doan hai tién nhan. Gen egfp duoc chuyén vao hop tir
bang phuong phap vi tiém. Chudt duc thi tinh dugc bat thy bang phuong phap cét ng dan tinh. Chudt nhan phoi
dugc x4c dinh giai doan dong duc va ghép doi v6i chudt duc bat thy. Nhitng chudt ¢ dau hiéu giao phdi thanh
cong s& duoc cdy phoi bang phuong phap phau thuat mo lung tai doan bong (ampulla) & 6ng dan tring. Két qua
cho thiy chudt duc bt thy dat ty 16 80%. Ty 1é trong quan cua hai phuong phap xac dinh giai doan dong duc la
100%. Cac chudt cai ¢ giai doan dong duc dugc giao phéi v6i chudt duc bat thu véi ty 1€ giao phéi thanh cong
cua viéc tao chudt mang thai gia la 81,67%. 100% chudt nhan phdi co6 dAu hiéu mang thai. Nghién ciru nay cua
chung t6i cho thiy tiém ning mg dung rat 16n trong viéc tao chudt bién doi gen nham phuc vu cic nghién ciru
khoa hoc trong tuong lai.

Tir khoa: Chudt cai mang thai hg, chudt dong duc, chudt duc bat thy, chuyén phoi, chudt phat sang huynh quang,

MO PAU

Pé tao ra dwoc mé hinh déng vat mang gen ngoai lai nh&m &ng dung trong cac nghién ctu y sinh hoc, ngoai viéc
sang loc cac phéi mang gen thi viéc chuyen phéi mang gen vao chudt me mang thai hd 1a mét trong cac buwéc
cwe ki quan trong. Chuét chuyén gen phat sang huynh quang c6 thé &ng dung trong viéc tao nguon té bao mang
gen egfp phuc vu cho cac nghién cteu y sinh hoc (Okabe et al., 1997). Modzelewski va dong tac gia (2018) thong
bao ve hiéu qua cla viéc chinh sra gen béng k§ thuat Cnspr-EZ mo ta viéc tao chudt bién dbi gen béng viéc vi
tiém DNA vao hop ti giai doan hai tién nhan va chuyen ph0| vao 6ng dan trirng chudt cai mang thai ho nham
sinh chudt con dwgc chinh sira gen. Carson va ddng tac gid ndm 2000 da bao cdo réng, viéc chuy&n phoi vao
chudt me mang thai hd la mot bwéce thiét yéu trong qua trinh tao chudt bién ddi gen (Carson et al., 2000). Chuyén
ph0| vao chudt me mang thai ho cé thé dwoc thwe hién bdng nhidu phwong phap khac nhau. Mét sé nghién ctru
¢ Viét Nam déa thanh cong trong viéc tao ph6éi mang gen phat sang huynh quang, tuy nhién dé c6 dwoc chudt
chuyén gen can phai chuyén phéi vao chudét me mang thai ho. Viéc cay chuyén phéi vao sirng tir cung chudt me
mang thai ho s dung phoi giai doan morula hodc blastocyst, trong khi do, cac phoi glal doan tién lam td tw giai
doan 1 t& bao phat trién tir trong co thé chudt ludn 1a tét nhat, do d6 phoi dwoc chuyen nén & giai doan 1-2 té
bao thay vi giai doan mudén hon. Nghlen cu cla cac nha khoa hoc trén thé gidi v& viéc tng dung hé théng
CRISPR - Cas9 trong viéc chinh slra gen, vi tiém vao phdi giai doan 2 t& bao va chuyé&n phdi vao éng dan triing
(Ittner, 2007), (Mizuno et al., 2014), (Gonzalez-Jara et al., 2017), (Modzelewski et al., 2018), (Wu et al., 2019).
Trong nghién ctru nay, chung t6i thwre hién cay chuyén ph0| mang gen vao 6ng dan trirng chudt me mang thai hd
sau vi tiém DNA & giai doan 1-2 t& bao trén doi twong chudt ICR, day la dbi twong chudt phé bién & Viét Nam, do
do tiém naéng ng dung la rat I&n dbi véi cac nghién ctru khoa hoc ciing nhuw y sinh hoc trong nwéc.

NGUYEN VAT LIEU VA PHUONG PHAP
Nguyén vat liéu

Chuot cai va chuét dwec Mus musculus var. albino (ICR) trwdng thanh vé& mat sinh duc c6 cang ndng t» 25 - 35 g
duoc nudi & nhiét do 22 - 25°C, thire an va nwdc uong dugc cung cép tw do, chu ky chiéu sang la 12h sang 12h
t6i. Vector PCX-EGFP dwoc cung cap b&i Khu nubi dong vat thir nghiém - Treong Pai hoc Tsukuba - Nhat Ban.
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Chuan bj chuét dwc bat thu bang phwong phap céat 6ng dan tinh

Gay mé chuét dyc hiru thu bang viéc tiém phic mac bung (i.p.) bang thubéc gay mé. Chuét duc duwoc gay mé
hoan toan, tao mét vét rach nhé vuéng goc voi hwéng clia dudi, kéo dém m& sinh duc co éng dén tinh ra ngoai,
duing kep dwoc d6t ndng trén ngon Itra den con kep chét vao dng dan tinh sao cho c&t mét doan éng dan tinh dai
khoang 5 mm sao cho c6 thé tach doan éng dan tinh thanh hai phan va khéng chay mau. Nhe nhang day toan bo
éng dan tinh va dém mé& sinh duc tré lai bén trong & bung nhw ban d&u. Lam twong tw v&i éng dan tinh & phia
con lai. Khau vét mé 1an lwot tir co dén da bang chi phau thuat 4.0, dwa chudt trd lai budng nudi va theo dbi sy
hdi phuc clia chudt. Chuét duc bat thu phai dwoc theo dai trong vong it nhat 10 - 14 ngay trwéde khi giao phéi, néu
chuét céai c6 dau hiéu giao phbi ma khéng cé ddu hiéu mang thai sau it nhat 1 tuadn ghép dai, thi chudt dwc bat
thu dwoc danh gia dat yéu cau.

Phwong phap
Chuén bj DNA

Plasmid PCX-EGFP dwoc bién nap vao t& bao kha nap E.Coli DH5a vé&i yéu té chon loc 1a khang sinh ampiciline
v&i ndng dd 100 ug/ml.Tach chiét, tinh sach plasmid bang GenJet Plasmid miniprep kit Thermo Scientific™,
MY. Plasmid sau khi tinh sach dwoc kiém tra néng do va kiém tra do tinh sach bang OD260/280 nam trong
khoang 1,8 - 2,0 (Hassanane et al., 2017) bang may do NanoDrop OneC (Model: ND-OneC). D& kiém tra lai cAu
trac Plasmid, 10 ug ADN Plasmid PCX-EGFP dwoc cét bdi enzyme cét gidi han 1a Sall va BamHI dé thu nhan
doan egfp va promotor (lkawa et al., 1995). Doan DNA nay dugc dién di trén gel voi kich thudc 1a 3180 bp. Dé
kiém tra sy hoat déng cuia vector mang gen egpf, ching t6i tién hanh chuyén nap plasmid PCX-EGFP vao té bao
HEK293T. Sau 24h chuyén nap, ghi nhan sy phat sang mau xanh luc cla t& bao HEK293T dwdi kinh hién vi
huynh quang (Mizuno et al., 2014).

Xac dinh giai doan dong duc & chuét cai nhan phoi

Chuét cai dwoc quan sat truc quan am ho va cé biéu hién it Am wét, mau héng, am hd mé rong, Tién hanh danh
gia trang thai té bao bang cach tao huyén phu dung dich mudi sinh Iy 0.9 % vé&i dich &m dao, sau d6 phét Ién
phién kinh va dé kho trong khong khi. Nhuém vét phét t& bao véi xanh methylene 1% trong 45 giay va quan sat
duai kinh hién vi. Nhitng chuét cé sy hién dién cia té bao biéu mé sirng héa khéng nhan dwoc xac dinh |a dang
& giai doan dong duc. Tuy nhién, do bi tdc déng dén co quan sinh san nén nhirtng chudt cai st dung phwong
phap danh gia t& bao khong dwoc dung 1am chudt nhan phdi. Phwong phap danh gia vét phét t& bao am dao
duwoc xem nhw 1a d6i chirng dé& danh gia chudt dong duc bang phwong phap quan sat trec quan am ho dé chon
chuét nhan phoi.

Thu nhan hop ti giai doan hai tién nhan
A

Thu nhan hop tt giai doan hai tién nhan dwoc thye hién
theo Mizuno va déng tac gia, (2014), Wu va dbdng tac gia
(2019). Chubt cai khée manh, trwéng thanh vé& mét sinh
duc dwoc gay siéu bai noan bang 5 IU PMSG va 5 IU
hCG sau 46 - 48 gid. Sau dé chudt dwoc nhét véi chudt
dwc hiru thu va kiém tra nGt nhdy am dao & ngay tiép Hinh 1. Vi tri 6ng dan trieng v&i sw hién dién trirng
theo, M& chuét va thu nhan doan éng dan trirng chira trieeng thanh hodc hop tir giai doan hai tién nhan

hop t&r giai doan hai tién nhan dé& chuén bj cho qua trinh A: Ong dén tring. B: Tt cung - 6ng dén tring - buéng
vi tiém egfo. trieng. C: Hop twr giai doan hai tién nhan

Vi tiém ADN vao hop tir giai doan hai tién nhan

Nap mau DNA vao microinjection pipet bdng microloader (2 ng/pl).

Chuyén hop t&r vao dia chira mdi trung M2 dwoc cb dinh trong & : .
gitra dia 35x10 mm ho&c chamber. Duing holding pipet d& gi® hop L

t&r sao cho thé& cwc & vi tri 6h hodc 12h va diéu chinh hé théng kinh

hién vi thao tac sao cho c6 th& nhin thdy d& dang hai tién nhan. .

Ddng thdi diéu chinh kim vi tiém sao cho & hwéng 3h, chuén bj cho
qua trinh vj ti(izm DNA vao hop tr. Khi vi tiém ADN V{‘ao tién nhan - | ‘

dwc, co thé dé dang quan sat dwoc kich thwdc cua tien nhan dwc i

Ién hon ban dau hodc cé sw x&o trdn cla cac hach nhan bén trong J

ti&n nhan, sau dé nhe nhang rat kim vi tiém ra khéi hop ti. Dung

holding pipet nha hop t ra dia va tiép tuc v&i cac hop tir khac. Sau  Hinh 2. Vi tiém vector mang gen egfp vao
khi thyc hién thao tac vi tiém, chuyén hop tr vao dia méi treong hop ti giai doan hai tién nhan
KSOM d3a chuan bj trwéc do, nudi trong diéu kién 37° C, 5% CO:

cho t&i khi cdy chuyén phoi.
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Chuyén phéi giai doan 1 - 2 té bao vao tir cung chudt cai mang thai ho

Chubét cai sau khi dwoc kiém tra nit nhdy am dao va c6 d4u hiéu giao
phéi thanh coéng sé dwoc chon dé phau thuat mé lwng kiém tra 6ng
dan trirng. Chudt cai dwgc gay mé hoan toan, tao mét vét rach &
viing da va co cta phia lwng chudt cai sao cho c6 thé kéo dém m&
sinh duc - doan budng trirng - 6ng dan trirng ra ngoai va 16t trén gac
vo triing, tim vi tri ampulla cho qua trinh chuyén phéi dwai kinh hién vi
soi néi. Tuy theo phéi dwgc chuyén ma cé vi tri chuydn phéi thich
hop. Trong nghién ctru nay, nhitng chudt c6 dng dan trirng xuét hién
ampulla s& duoc tién hanh chuyén phéi & giai doan hai té bao. Duing
kéo vi phau thuat chuyén dung tao mét 16 nhd & vi tri trwéc ampull,
sau do6 chuyén phoi tir kim chuyén phéi vao dng dan trirng sao cho c6
sy hién dién cltia bong béng khi (10 - 12 phdi/ vj tri). Lwu ly, khi tao
kim chuyén phéi phai tao doan méi trwdng - khéng khi dan xen nhau
dé gitr phoi trong kim chuyén phéi va khi chuyén phéi vao éng dan
trirng dé c6 thé dam bao phdi khéng bi thoat ra ngoai. Sau khi chuyén Hinh 3. Ong dn trirng chudt cai.
phoi xong, nhe nhang dua toan bd doan éng dén tring - bubng trieng  A: khdng c6 ampulla. B: co ampulla. C: sau
- ttr cung tré lai & bung, tiép tuc lam twong tw voi vi tri con lai. Sau dé  khi duoc chuyén phdi véi sw hign dign cua
khau vét mé va dua chudt trd lai budng nudi, theo déi sw hdi phuc 0079 bong khi bén trong. D: Kim chuyén phoi

a2 chudt cho dé 5v chudt sinh v6i sw dan xen cua cac doan moi truong -
cua chuot cho den ngay chuot sinh con non. khong khi - moi truong (duong kinh ddu kim

Phwong phap theo déi va chiam séc chudt ciy phéi chuyén phéi c6 kich thuée 10 - 12 mm)

Qua trinh chuyén phéi vao éng dan trirng clia chudt nhan dwoc thwe hién théng qua viéc xac dinh giai doan déng
duc & chudt cai bang quan sat trwc quan am hd véi cac biéu hién dic trwng ctia am hd nhw swng, mé réng, sau
do giao phéi v&i chudt duc bat thu. Chudt cai sau giao phdi voi sy hién dién cta nat nhay &m dao (+) va doan
bong (ampulla) (o ong dan tri'ng chudn bi cho qua trinh tiép nhan phéi. Cac phoi sau khi vi tiém ADN duwoc
chuyé&n vao 6ng dan trirng va chudt me sinh con non sau 193 ngay mang thai. Chuét con sinh ra duoc kiém tra
dwéi anh sang kich thich véi bidu hién phat sang huynh quang.

Kiém tra chuét con sinh ra mang gen

Chudt con sinh ra dwoc kiém tra dwdi anh sang kich thich 430 - 530 nm. V&i cac chuét dwoc chuyén phdi c6 sy
xuét hién cla sw biéu hién huynh quang xanh dwoc cho la thanh cong cla qué trinh chuyén phéi vao chudt mang
thai ho va diéu nay chirng minh sy khac nhau v& mat huyét théng ctia chudt cai mang thai ho va chuét con sinh ra.

KET QUA
Tao chudt dwc bat thu

Trong 15 con chudt dwoc néu & bang 1 (8 - 10 tudn tudi - trwdng thanh v& mat sinh duc, khée manh, hai tinh
hoan déu), dwoc phau thuat cat 6ng dan tinh, ghi nhan dwoc 12 con chudt dwc con sdng, khée manh, sinh hoat
binh thwdng, khéng viém nhiém va khéng lam cho chudt cai mang thai sau khi ghép it nhat mét tudn. Hai chudt
duc khong ghi nhan dwoc két qué do bi séc trong qua trinh gay mé hodc mét mau do qua trinh phau thuat cét
6ng dan tinh kéo dai hon 30 phut (khéng tinh day sau khi phau thuat - dwoc kiém tra sau 1 dém) va mét chuét
dwc bi nhiém trung vét thwong sau phau thuat. Nnw vay ghi nhan dwoc 80% + 16.33 (bang 1) chuét dwc dwoc
tao ra bang phwong phap cét éng dan tinh. Chuét dwc bat thu sé dwoc tai st dung nhidu 1&n. Trong trudng hop
chudt dwc bat thu lién tiép khong giao phédi thanh cong véi chudt cai dé tao hién twong mang thai gia thi sé dwoc
ghi nhan vao phiéu theo déi, vé&i ty 1& giao phéi khéng thanh cang (> 4/7) 1an lién tiép thi sé bj loai bd d& tao chuot
duc bét thy méi.

So sanh do6 twong quan cta phwong phap vét phét té bao am dao va quan sat trwec quan am ho & chuét
cai giai doan déng duc.

Cung quan diém véi nhém nghién cru, Justin D. Vidal cling da xac dinh chu ki ddng duc bang phwong phap
quan sat tric quan am ho va sau dé la bang phwong phap vét phét t& bao am dao (Vidal va Filgo, 2017). Chuét
mang thai ho dwoc tao ra tlr chudt giai doan déng duc (Hishigami va ddng tac gia, (2006), Ittner (2007). Phwong
phap xac dinh chu ki ddng duc don gian, it chi phi va chinh xac nhét trong viéc xac dinh chu ki déng duc la vét
phét t& bao am dao vé&i sw hién dién ctia cac loai t& bao déc trung, trong d6 & giai doan déng duc 1a cac té bao
biéu mé sirng hda khong nhan (hinh 6b). Két qua nghién cvu ctia ching toi cho thay trong 15 chudt dwoc st
dung c6 am dao biéu hién sung rd rét, nhan, kho, &am hd mé rong va cé mau sac 1a hdng déu co vét phét té bao
am dao vé6i sy hién dién cla té bao biéu mé sirng hoa khéng nhan véi ty 18 100% (bang 2). Nhém nghién ctu da
st dung sw twong ddng nay dé lam phuong phap sang loc chudt & giai doan déng duc cho qua trinh tao chuét
cai mang thai ho.
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Bang 1. Ty lé chudt dwc bat thu dwoc tao nén bing phwong phap cét 6ng dan tinh

L6 TN Sbcon/16 Do tudi (tudn) _ Can nang (g) Ty I& chudt dwc bat thu (%)
1 5 8-9 25-35g 3/5
2 5 9-10 25-35g 4/5
3 5 9-10 25-35g 4/5

Hinh 4. Sau 7 ngay, vét mé hoan toan khép kin cling v&i sw hoat dong Hinh 5. Ong dan tinh dwoc cat
binh thwéng tré lai cia chudt dwe sau khi cit 6ng dan tinh thanh céng béng kep nhiét
A: Vét khdu ngay sau khi ph&u thuat cat éng dén tinh. B: Vét khdu héi phuc sau (mdi tén mau den cho théy sw
4 ngay. C: Vét khau héi phuc sau 8 ngay. D: Vét khau héi phuc hoan toan sau tach biét ré rang cla éng dan tinh
14 ngay, miéng vét khau khép kin hoan toan, khéng cé dau hiéu nhiém tring. va khéng géy chdy mau)
Sw hoat dong cua egfp

Sau 24h ké tir lic chuyén nap egfp, té bao HEK293T phat sang dudi kinh hién vi huynh quang (hinh 7). Biéu nay
chirng minh sw hoat dong cla egfp la binh thwong. Vi vay, egfp sé dwgc chung t6i str dung nhw la mot dau hiéu
dé vi tiém vao hop tl giai doan hai tién nhan.

Hop tir giai doan hai tién nhan cho qua trinh vi tiém va chuyén phai

Ho"p t&r giai doan hai tién nhan dwoc chuan bi cho gué trinh vi tiém vector mang gen egfp vao tiép nhjém duwc
nham tao chudt phat sang huynh quang nhw mot dau hiéu dé kiém tra sy khac nhau vé mat huyét thong vé&i
chudt me nhan phdi.

Hinh 6. Am ho chuo6t cai va vét phét Hinh 7. Bidu hién phat sang huynh quang

té bao am dao ) cua té bao HEK293T
A. Am hé chuot céi giai doan déng duc. A. Anh sang trang. B. Anh sang kich thich

B. Té bao biéu mé sirng héa khéng nhan

Bang 2. S& hop tir thu nhan str dung cho qua trinh vi tiém egfp

S6 phéi dworc

L6 S0 chuét S0 phoi thu S0 phoi dwoc chuyén phoi

TN str dung nhan dwoc vi tiém

sau vi tiém
1 4 132 110 79
1 7 227 224 204

Bang 2 cho thay v&i liéu tiém hormone PMSG, hCG Ia 5 1U thi nhém nghién
ctru thu nhan dwoc trung binh 32, 64 hgp tlr giai doan hai tién nhan
(359/11). Bbi v&i cac chudt & dd tudi sinh san binh thwéng sé cho 8 - 12
chuét con/ 1an sinh san. Nhw vay két qua thu nhan hop t& nhw trén hoan
toan dang ghi nhan cho viéc t6i thiéu héa sé dong vat st dung. Cac phoi Hinh 4. Phéi giai doan 2 té bao

sau khi vi tiém dwoc danh gia su sinh trwéng va phat trién, sau d6 chuyén

phéi vao chudt me mang thai hd. Trong nghién clru nay, véi quy trinh thue hién nhw trén, ching téi ghi nhan dau
hiéu thy tinh dwoc thé hién béng sw hién dién cla hop t& giai doan hai tién nhan hodc cé sw xuét hién cla hai
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thé cwe. Sau d6, cac hop tlr quan sat thay ré rang cac tién nhan sé dwoc lwa chon, cac hop tlr bat thwong nhuw
chi ¢ mét tién nhan, cé ba tién nhan, mang bao twong khéng tron déu,... bj loai bé. Nhw vay, qua trinh sang loc
hop t& giai doan hai tién nhan cda chung t6i da thanh cong. Cac hop t&r nay dwoc chudn bj cho qua trinh vi tiém
egfp va chudn bj cho qua trinh chuyén phéi vao chuét me mang thai ho.

Chuyén phéi

Chuét cai mang thai ho 0,5 dpc (days postcoitum) dwoc s dung cho chuy&n phdi vao éng dan trirng. Chudt cai
mang thai hé dwoc cho la thanh cong khi c6 d4u hiéu giao phéi véi sy hién dién cta moét |&p mau vang nhat &
nat nhdy am dao (hinh 9 B) va sy hién dién clia doan béng (ampulla) trén éng dan trirng chuan bi cho qua trinh
nhan phéi. Sau qua trinh chuyén phéi 7-19 ngay, chuét nhan phdi cé dau hiéu mang thai va sinh con.

Bang 3. Ty lé thanh cong cua viéc tao chudt cai mang thai gia

&
£ oy S6 chudt c6 sw hien dién  Sé chudt dwoc siv '
S0 chuét sir dung - H 2 Pyl §
cua ampulla (%) dung chuyén phoi 4
12 10 (83,33) 10 L
5 4 (80,00) 4 w
Trung binh 81,67% e e v

Hinh 5. Am ho chuét cai

Trong tong sO 17 chudt (bang 3) dwoc kiem tra dau hiéu giao phoi A. Trube giao phéi. B. Sau giao phéi

thanh cong (hinh 9) dé tao chuét cai mang thai gia, cé 14 trong s6 17
(81,67%) chudt cai nhan phdi (pseudopregnant recipient females)
dwoc st dung dé& chuyén phéi. 3 trong sé 17 (18,33%) chudt khéng dwoc st dung dé chuyén phéi mac du trwéc
do co sy hién dién cla su giao phdi thanh cong. Didu nay cho thay viéc kidm tra vi tri nhan phéi 1a dng dan tring
khong cé doan béng va cé doan béng sau qua trinh giao phéi thanh céng véi chudt dwe bat thu 13 yéu té quyét
dinh viéc chuyén phéi vao éng dan trirng chudt me mang thai hd. Tir két qua trén, ching toi tién hanh chuyén
phoi giai doan 1 - 2 t& bao vao doan éng dan trirng chudt me va theo déi qua trinh mang thai.

Bang 4. Ty Ié thanh cong cta sw hinh thanh chuét me mang
thai ho qua qua trinh chuyén phéi

S6 phoi $6 chuét me S chuét con

S6 phoi dwoc mang thai st:lnél; ':ul?f:
dwoc chuyén vao Ichuét mang : ynh
N 2 x Y quang /chuét
str dung ong dan thai ho dwoc con dwoe sinh
trirng str dung (%) ra
283 79 (BC) 4/4 (100) 0/69
(204+79) 204 (vi tiém) 10/10 (100) 2/134

Nham chirng minh viéc cdy chuyén phoi thanh céng vao Hinh 6. Chudt phat sang huynh quang

chudt me mang thai hg, chung toi da chuyen phoi mang gen cua protein egfp

phat sang huynh quang va tiép can vi tri chuyén phoi thng A1, B1, C1: anh séng tréng. A2, B2, C2: &nh sang kich
qua ong dan trieng. Chudt con sinh ra phat sang huynh  thich c6 buoc séng 530 - 550 nm. Trong dé cép déi A1,
quang dwoc cho 13 quéa trinh chuyén phdi vao chudt me A2 chudt bén trai la chudt khéng mang gen, chudt bén
mang thai h¢ thanh cong (hinh 10) Bang 4 cho thay trong phai mang gen biéu hign huynh quang egfp. B1, B2:
14 lan chuyen phdi déu cho 14 chudt me mang thai hd Chudt khong mang gen biéu hién huynh quang egfp. C1,
thanh coéng voi ty 1& 100%, trong dé & 16 ddi chirng dbi voi C2: Chudt mang gen biéu hién huynh quang egfp
phéi khong vi tiém, ching t6i thu nhan duoc ty 1& chuyén

phoi la 71,83% va & thi ngh|em st dung phdi vi tiém DNA chung t6i thu nhan dwoc t§/ I& chuyén phoi 1a 65,69%.
Mac du rat nhiéu nghlen ctru da chirng minh gen egfp khéng gay hai cho té bao va dwgc xem 1a mét ddu hiéu
nhan biét viéc chuyén gen vao phéi hay t& bao. Tuy nhién Hassanane va dong tac gia (2017) chirng minh rang
viéc chuyen gen ngoai lai vao t& bao lam giam kha nang phan chia thanh 2 t& bao (Hassanane etal., 2017). Piéu
nay li gidi vi sao két qua chuyen phdi & 16 d6i chirng khéng vi tiém gen egfo vao hO’p tlr giai doan hai tién nhan lai
c6 két qua chuyen ph0| va mang thai cao hon 16 thi nghiém. Theo théng béo cla Ikawa va dong tac gia (1995)
trong nghién ctu clia ho da s dung 12 chubt mang thai ho, va ghi nhan dwoc 9 chudt mang thai chiém ty 1é
75%. Gonza'lez-Jara va ddng tac gia (2017) chuyén phéi giai doan 2 t& bao vao ong dan trwng trong tng s6 391
con chudt dwoc chuyén phéi cé 333 chudt mang thai dat ty |& thanh cong 85,2% va trong téng s 5029 phéi dwoc
chuyen c6 1824 ph0| dwoc chuyén thanh cong chiém ty 1& thanh cong la 36,26% (Gonzalez -Jara et al., 2017).
Nhw vay céc két qua trén cla ching t6i d& chirng minh viéc tao chuét me mang thai ho va cay chuyén ph0| nham
phuc vu cac nghién ctru tao chudt chuyén gen va chuyén phai tir vi tri dng dan trirng déng vai trd quan trong.

KET LUAN

Nghién clru nay da cho thay sw thanh coéng cuta qua trinh chuyén phéi vao éng dén trirng chudt cai mang thai hé.
Két qua nghién ctru nay cé tiém nang to I&n trong viéc trng dung tao chudt chuyén gen trong twong lai phuc vu
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cho cac nghién ctru y sinh hoc trong nwéc nhdm dwa cac nghién ctru ctia Viét Nam dén gan hon véi cac nghién
clru clia thé gidi.

Loi cdm on: Cong trinh nay diege thwee hién véi nguon kinh phi ciia TT CNSH TP. HCM (Mi sb DV04/15-16 va DV02/17-19)
va s hé tro ciia Khu nuéi dong vdt thir nghzem Truong Dai hoc Tsukuba - Nhdt Ban. Nhom tac gia xin gui loi cam on chdn

thanh dén ban lanh dao Trung tam CNSH va GS. Fumihiro Sugzyama PGS. Mizuno, TS. Dinh Thi Hu"ong Tra, chi Daitoku,
chi Tanimoto & Truong Pai hoc Tsukuba da tiép dong lwc va giip do trong sudt qud trinh lam nghién ciru.
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INVESTIGATION OF MAKING EGFP TRANSGENIC MICE
BY MICROINJECTION METHOD
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SUMMARY

Transgenic mice have a wide potential in scientific research as well as applications, especially in the field of
biomedicine. Although transgenic mice have been created and widely applied in the world, some transgenic
mouse embryo studies have been researched and successful in Vietnam. However, to create genetically
engineered mice, transgenic embryos must be transferred to surrogate mothers. Therefore, optimizing the
embryo transfer contributes to the efficiency of genetically modified mice. Donor female mice were
superovulated by 5 TU PMSG and after 24 hours of injection 5 IU hCG and mated with male mice. After
24 hours, the female mice were killed to collect the two pronuclear-stage embryos. The Egfp gene is transferred
to the zygote by the microinjection method. Male mice were fertilized by a vasectomy. Pseudopregnant
recipients were determined to be in estrus and paired with sterile males with plus checked will be implanted
using open back surgery at ampulla in oviducts of pseudopregnant female mice. The results showed that male
infertility was 80%. The correlation rate of the two methods of estrus determination is 100%. Female mice in the
estrus period were mated with male sterile mice with a successful mating ratio of 81.67% for the pseudo
pregnancy. 100% of mice receiving embryos showed signs of pregnancy. Our study shows the potential for great
application in creating genetically modified mice for future scientific research.

Keywords: Pseudopregnant mice, estrus mice, male infertility, embryo transfer, transgenic mice.
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