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Nhan biét va nudi cdy don dong té bao g6c phan 14p tir nit
phdi cua tui phoi chudt
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Tém tit. O Viét Nam, cong nghé té bao gbc vin con kha mél mé dic biét 12 té bao goc phoi
(Embryomc stem cells — ESCs). Céc nghién ciru hién nay chu yeu tép trung vao té bao gbc trudng
thanh va hdu hét méi chi thu duge nhimg thanh céng budc dau. Nghlen ctru nay cta ching t6i
nhim thiét 14p va hoan thién phuong phap phan lép cling nhu nu6i cay 1au dai ESCs tir nut phoi
cia tii phoi chudt nhét tring dong Sw1ss ESCs sau khi phén l3p da tao thanh nhitng cum dac
trung va duge nhan Ién qua cac 14n cAy chuyén. Viéc xdc dinh kha ning duy tri déc tinh gbc cia
loai té bao nay trong nuéi ciy dugc thuc hién v6i hai loai marker la Alkaline phﬂsphatase va
protein nhan tb phlen ma Oct3/4 {Octamer 334 Oct3/4). Két qua nhuorv hoa md ddi véi Alkaline
phosphatase va mién dich huynh quang d6i voi Oct3/4 cho thay cac té bao goc ph01 chudt (mouse
embryomc stem cells mESCs) sau 5 lan céy chuyén véi gén 30 ngly nudi cay van giir dugc ddc

diém cia té bao gbc.

Tir khéa: Té bao gbc phoi, té bao gbe phoi chudt, Alkaline phosphatase, Oct3/4.

1. Mé dau

ESCs 1a mot dang té bao géc don nhét thu
nhan tir nit phdi (inner cell mass) ctia ti phoi
(blastocyst) dong vét c6 va. ESCs c6 kha nang
tr ddi méi va biét héa thanh tht ca cac dang té
bdo ciia co thé truong thanh. Bang chimg 13 khi
nubi cz?'ly in vitro, ESCs tao nén céc quﬁn lac té
bao dugc goi 1a thé phoi (embryoid bodies), €6
nhitng viing biét hoa thanh cac dang té bao khéc
nhau ¢6 ngudn gbc tir ba 14 phdi [1-5]. Khi tiém
ESCs vio chudt thiéu hut hé théng mién dich s&
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tao thanh u quai mang c4c loai md 1a din xudt
ciia ba 14 phéi [6,7]. mESCs c6 kha ning tao
nén thé kham v dic biét 12 tao nén co thé kham
dong sinh [8]. M6t vai dong mESC dugc chimg
minh c6 kha ning tao thanh cac bao thai [9].

Sau khi dong mESC ddu tién duoc thu
nhén nam 1981 [10,11], cac dong ESC khac
cling d4 dugc phéan lap tr nhiéu loai dong vit
khac nhau, dic biét té bao gbc phéi nguoi
(human embryonic stem cells — hESCs) da dugc
Thomson tao dong vao nam 1998 [12-17].
ESCs dugc chu'ng minh biét hoéa in vitro thanh
céc té bao gidng té bao gbc tao mau [18], té bao
than kinh [19-22], té bao co tim [23,24], cac té
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bao ndi mb [25,26] va cac t& bao dao tuy tiét
insulin...[27-29]. Piéu nay cho ‘thiy ESCs c6
tiém ning biét hoa thanh tit ca nhimg dang té
bao dién hinh c6 ngudn gde tir ba 14 phoi. Chinh
vi tiém ning biét héa dic biét ciia ESCs lam
cho ching trd thanh mét trong nhitng mé hinh
t6t nhit dé nghién ctru: phdi sinh hoc, cac qua
trinh biét hoa, ligu phép thay thé té bao va ms,
phuong tién cho li¢u phap gen, trong nghién
ctru co ché cac bénh & ngudi, phat trién va thir
ddc tinh dugc phdm...[20,29-31].

Céac nghién ctru trén thé giéi di chimg
minh dugc r?mg mESCs biéu hién enzyme
Alkaline phosphatase. N6 1a mdt enzyme thuy
phdn chiu trich nghiém cit gbc phosphate ra
khoi rat nhiéu cac phan tir nhu cac nucleotide,
protein va cac alkaloid, do viy, no dugc su
dung nhu 1a mét marker dac trung va dugce sir
dung phd bién dé xac dinh cic dong ESC chua
biét héa [32,33]. Ngoai ra, mESCs biéu hién
manh cac marker bé mat khang nguyén dic higu
giai doan phdi-1 (Stage-specific embryonic
antigen-1 - SSEA-1), khang nguyén nhéan dang
khéi u-60 (Tumor recognition antigen-60 -
TRA-1-60) va TRA-1-81 [34,35]. ESCs ciing
bidu hién mot sé gen dic hiéu, dién hinh 1a
Oct3/4, mot nhan t6 phién ma c6 lién quan dén
qué trinh tr d8i mdi cia ESCs [36-38]. Mot
nhén t6 phién ma dién hinh khéc 13 Nanog ciing
c6 vai trd trong qua trinh tr d8i méi cia té bao
va thuong dugce sir dung dé xac dinh ESCs chua
biét hoa {39-41]. Trong nghién ciru nay, chiing
t6i lua chon hai loai marker tng ctr vién la
Alkaline phosphatase va Oct3/4 dé tién hanh
nhén biét mESCs nudi ciy in vitro c6 con biéu
hién nhitng marker da tiém niang hay khéng,

2. Nguyén liéu va phwong phap
2.1. Dong vat

Péi tugng nghién ciru ching t6i sir dung
trong thi nghiém 13 chudt nhit tring dong Swiss

(Mus musculus) dugc cung cép bdi Vién Vé
sinh Dich t€ Trung wong. Chudt cai duge kich
thich siéu bai noan dé thu phoi theo mé ta cia
Nagy va cong su [42]. Chudt thanh thuc sinh
san (2-3 thang tudi, trong lwong tir 28-32g)
duogc nudi trong diéu kién 14 gid chiéu sang va
10 gid tdi. Chudt cai dwogc tiém hormone PMSG
(10IU/chudt) vao gitta chu ky sang, sau 46-48
gio tiém hCG (10IU/chudt) va dugc ghép d6i
véi chudt duc. 18h sau khi tiém hCG tién hanh
kiém tra chudt phéi. Chudt cai cé dau hidu giao
phdi dugc nhét riéng va chim séc dén 3,5 ngay
dé thu phoi.

2.2. Chudn bj 16p té bao nudi

mESCs dugce thu nhan theo mé ta ciia Nagy
vi cong su, tuy nhién, cing c6 mét chit bién
dbi [42]. Trong thi nghiém niy, ching t6i sir
dung 16p té bao nubi la cic nguyén bao s¢i phdi
chudt (mouse embryonic fibroblasts — mEFs)
dugc thu nhén tur thai chudt 13,5 ngay nhu mé
ta truée day cua Klimanskaya va cong su [43].
Ching t6i thuong sir dung mEFs & lin cdy
chuyén thir 1 hoic thir 2 dé lam 16p té bao nubi
boi vi chiing toi thiy ring mEFs & cac lan cdy
chuyén sau d6 (céc 1an cdy chuyén thir 3-5) da
tré nén gia héa, do vay khong hé trg nhidu cho
ESCs ting sinh khong biét hoa. mEFs dugc bat
hoat phén bio bing Mitomycin C (Sigma) ndng
d6 10pg/ml trong 2,5 — 3 gio. Sau khi xir ly
bang Mitomycin C, té bao duge rira bing PBS,
phan tich bing trypsin va dugc cdy & mat do
khoang 4x10* t& bao/cm? trong cac dia nudi cly
96 giéng (Corning) da phu gelatin dé tién hanh
thi nghiém phéan 1ap mESCs.

2.3.Phdn Idp va nudi cdy té bao goc phéi chugt
Pé thu nhan thi phdi, chudt ci da giao phbi

duogc giét & khoang 3,5 ngay sau khi giao phéi
va tlr cung clia chiing ngay lap tirc dugc chuyén
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sang PBS da dwoc lam 4m trude t6i 37°C. Sau
khi loai hét m& bam xung quanh, tir cung dugc
chuyén sang méi truong M2 (Sigma) va tién
hanh 14y phoi ra khoi tir cung bang céch sit
dung bom tiém 1ml hat méi trudng bom vao tir
cung dé dy phdi ra ngodi nhu mo ta ciia Nagy
va cong sw [42]. Thao tac thu nhén tai phdi
duoc thuc hién dudi kinh hién vi soi ndi. Cac
phéi phat trién t8t dwoc chuyén bing pipet
Pasteur diu nhé dudng kinh xdp xi 200 pm
sang cic vi gigt moi trudng M2 trude khi dua
nudi cy trén 16p t& bao nudi da bat hoat phin
bao dugc chuln bj trude d6 24 - 48 giy. Mai
trudng nudi cdy ESCs bao gdm FBS (20% v/v)
(Gibco), LIF (2000U/ml) (Sigma), Non-
essential amino acid (100uM) (Gibco), B-
mercaptoethanol ~ (100uM)  (Gibco), L-
Glutamine (2mM) (Gibco), HEPES (2mM)
(Gibco), Penicillin/Streptomycin ~ (100U/ml
Penicilline, 100 pg/ml Streptomycin) (Gibco),
Knockout DMEM (Gibco). Dia té bao nu6i da
bat hoat phan bao dugc thay moi truong bing
méi trudng nudi cdy ESCs trude khi dat ti
phdi 1-3 gid. Tii phoi s& thoat khéi mang sang
va bt diu bam dinh xudng 16p té bao nudi sau
1-2 ngay nudi cdy. Sau khoang 5-6 ngdy nudi
céy, khéi té bao nut phdi lic nay da thuc su lon
va c6 hinh dang ciia mot quan lac té bao gbc
dic trung. Lan phén tach khéi t€ bao nit phdi
ddu tién dugc tién hanh nhu mé ta cua
Klimanskaya va cong su [43]. Khdi té bao nit
phéi sinh trudng t6t sau khi duge tich ra khoi
bé mit dia nudi cdy bang mot pipet Pasteur diu
nho s& dugc chuyén sang timg giéng cla dia 96
giéng. M&i mot khdi té bao nat phéi duge phan
tach bing trypsin thanh nhitng cum té bao nho
hon va chuyén sang 16p té bio nudi méi dugce
chuén bi trudc d6 tir 24 dén 48 gid trong dia 96
giéng. Qua trinh nudi cy nhimg quan lac ¢6
hinh thai giéng ESCs sau lan cly chuyén tha
nhit dugc tién hanh theo md ta cua
Klimanskaya va cdng sy [43]. Nhitng giéng c6
_céc quén lac té bio gibng ESCs s& dugc xir ly

[

bang trypsin va cdy chuyén toan bd vao dia
nudi céy cé dién tich bé miat 16n hon (nhu dia
24 giéng hodc dia nudi ciy duong kinh 35 cm)
da c6 sin 16p té bao nudi.

2.4. Nhupm héa mé marker ddc trung Alkaline
phosphatase

Phuong phap nhuém Alkaline phosphatase
sir dung kit Leukocyte Alkaline Phosphatase
(Sigma) dugc tién hanh theo chi din ciia nha
san xuét. Té bao sinh trudng duge cb dinh bing
dung dich c¢b dinh (Citrate solution + Acetone +
Formandehide) trong 1-2 phit. Sau khi c¢b dinh
rira té bao bing nudc cit 2 lin trong 45 gidy.
Pé wét va nhudm té bao bing kit FRV hodc
FBB 15 phit trong tbi. Sau 15 phit rira lai té
bao 2 lan bing nudc cat trong 2 phit va ¢b thé
quan sat.

2.5. Nhuém mién dich huynh quang protein ddc
hiéu Oct3/4 3

Té bao sinh trudng trén cac phién kinh trdn
dugc cb dinh bing PBS chta 4%
Paraformaldehyde (Sigma) trong 10 phat &
nhiét 36 phong. Sau khi rira bing PBS 3 Ian, t
bao duoc tao tinh thdm b?mg Triton X-100
(Sigma) & nhiét dd phong trong 5 phit. Sau do,
té bao duoc rira lai bang PBS va 0 trong PBS
chira 2% BSA trong 10 phat (Gibco). Khéng
thé thir nhit khang Oct3/4 (1:150, Sigma) dugc
U VGi té bao trong 60 phut. Sau khi rira bing
PBS, u tiép véi khang thé thir 2 (Invitrogen)
gin huynh quang trong 60 phit. Nhan té bao
duoc nhudm bing Hoeschst 33342 (Invitrogen).

3. Két qua va thio ludn

3.1. Két qua chudn bj I6p té bao nuéi

Nim 1981, Evans va cfng su cong b6 da
thit 1ap duoc dong mESC dau tién ding trén
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tap chi Nature st dung mEFs lam 16p té bio
nudi [10]. Sau d6, nam 1998, Thomson va cdng
s cong bd trén tap chi Science viéc phan lap
dugc dong hESC diu tién c6 kha ning ting sinh
khéng biét héa st dung 16p té bao nudi 14 mEFs
[6]. Dya trén nhitng cong bd d6 ma rit nhidu
phong thi nghiém t& bao gbc trén thé gisi tiép
tuc sir dyng mEFs lam 16p té bao nudi trong
nghién citu ESCs. Céc té bao nudi nay s& gitp
hd tfg sy ting sinh khong biét héa va ludn luén
tw ddi méi cia mESCs trong nudi cdy. mEFs
duogc thu nhén tir thai chuft 12,5 — 13,5 ngay
phai dugc bit hoat phan bao d& ngin can sy
ting sinh cta ching va hd trg su ting sinh cho
mESCs. Két qua nudi cdy mESCs sir dung 16p
té bio nudi ciia chiing t6i cho thdy mEFs & 1in
nudi cdy nguyén phat (Hinh 1A) c6 kha ning hd
trg sinh truéng va sy ting sinh khéng biét héa
cho ESCs tt hon mEFs qua nhiéu lan cdy

chuyén bdi khi d6 mEFs d tro nén gia hon va
mét nhimg kha ning ndy. mEFs dugc bét hoat
phén bao bang Mitomycin C ndng d6 10pg/ml
truge khi duge sir dung 1am 16p té bao nuéi tir
24-48h. Mat d6 mEFs ciing anh hudng rt nhidu
dén sy sinh truong va ting sinh cia mESCs.
Mat d6 mEFs thich hgp s& hd trg mESCs tét
nhéit (Hinh 1B).

Néu mat d6 mEFs cao s& trc ché sinh
tredng cita mESCs, con néu mit d mEFs thz?'lp
s& khong c6 kha ning hd tro sinh truéng cho
mESCs. mEFs phéan 14p tir thai chudt 12-13,5
ngay khi nudi cdy chiing c6 dang hinh thoi, dai,
c6 tua thudn nhon hai diu va bam dinh xudng
bé mit dia nudi cdy. C4c nguyén bao sgi dang
phat trién manh c6 thé dugc cit giit lanh trong
vong 6 thang dé lam ngudn t& bao nuéi chu
dong trong nudi cy té bao gc.

Hinh 1. mEF§ thu nhén tir thai chudt 13,5 nga‘ly’.
(A): mEFs & lan nuéi ciy nguyén phat sau 3 ngay nudi cay (10x20).
(B): mEFs d4 bat hoat phan bao voi mat d6 tot dugce sir dung 1am 1ép té bao nudi mESCs (10x10).

3.2. Két qua kich thich chuét siéu bai nodn

Siéu bai nodn dugc tién hanh bing cach
tiém kich dyc t5 & kich thich va lam ting rung
tring tw nhién. Kich dyc t6 dugc sir dung phd
bién 12 PMSG tic dong giéng nhu kich dyc t5
ndi sinh cia hormone kich thich nang trirng
FSH, sau d6 sir dung kich duc té mang dém
ngudi hCG tac dong gibng hormone kich thé

vang LH. Diéu quan trong cia viéc tiém
hormone kich thich si€u bai nodn 14 lam ting
gip nhidu 14n sb lugng trimg rung ddi véi médi
con céi va kiém soat dugc thoi gian rung tring
ddc lap vai chu trinh tu nhién, qua d6 ludn ludn
chu dong dwoc vé ngudn phdi phuc vu myc dich
thi nghiém. Trong nhimng cong b4 nghién ciru
vé mESCs dang trén cac tap chi chuyén nganh
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thi phéi ciing dugc thu tir nhitng chudt céi siéu
bai noin dugc kich thich bing hormone
[33,43,44]. Chiing t6i d4 tién hanh 32 1dn thi
nghiém kich thich siéu bai noan trén 192 chudt
ci va sir dung tdng cong 22 chudt duc dé tién
hanh giao phdi v&i cac chudt cai nay. Két qua 1a
c6 tdng cong 106 chudt cé giao phéi (dat ty 18
giao phdi khoang 55,2%), trong 106 chudt giao
phéi, c6 92 chudt c6 phdi (dat ty 16 48%). Téng
cong sb phdi thu duge khi md chudt giai doan
3,5 ngay la 2.024 phdi, trong d6 c6 1.522 thi
phéi (ty 16 1a 75,20%), 458 phdi dau (ty 18
22,63%), 26 phdi 4 té bio (ty 1& 1,28%), 18
phoi 2 té bao (ty 16 0,89%). Nhu viy 1a c6 sy

xuét hién phdi & cc giai doan phat trién khac
nhau nhung dai da s6 vin 12 tii phoi. Mt khac,
chiing t6i cling d4 thu nhén cic ph6i dau dé
nudi cdy in vitro va déu nhin dugc céc phoi
phét trién dugc dén giai doan tdi phoi. Nhung
tai phdi loai ndy ciing cho két qua phan lap
mESCs tuong tw nhr tir thi phdi thu tryuc tiép tir
tlr cung chudt me. Mot chudt cai si€u bai noin
dugc thy tinh s€ cho trung binh khoang 22 phéi,
c6 nhitng chudt cho tir 40-50 phéi, thdm chi 1a
nhiéu hon. Trong khi d6 chuét thu tinh ty nhién
chi cho tir 4-11 phoi. Céc phoi chudt sau khi thu
tir tr cung dugc gilr trong moéi truong M2 &
37°C (Hinh 2).

Hinh 2. Ph6i thu nhén tir chut siéu bai nofin sau khi thu tinh 3,5 ngay.
(1): Tui ph01 véi nut phdi va xoang tii phdi nhin 3. (2): Phoi dau dang & giai doan don ép lai va bé mat xii xi.
(3): Phai chet voi te bao chét phén manh va phoi c6 mau den, diéu d6 cho thdy phoi dang bj phén hiy. (4): Phéi
giai doan 4 té bao vin con xudt hién & giai doan nay, didu d6 chimg té phdi ndy c6 thé da ngirng phat trién.

3.3. Phdn lgp va nudi cdy don dong mESCs tir
khoi té bao nut phéi cua tui phdi

O giai doan 3,5 ngay, tai phdi duge bao
quanh bdi mang sang. Mang sang cé vai tro
trong thy tinh dic hi¢u loai, bdo v¢€ ndé con co
chitc nang gitip phéi tranh lam t6 & 6ng din
trimg. Mot ngay trude khi tién hanh thi nghiém
phan 14p mESCs tién hanh thay moi truong
mESCs cho té bao & cic dia nudi cly 96 giéng

c6 sin mEFs da bat hoat phan bio. Cac tii phoi
dugc rira 3-4 1in trong cac vi giot mdi trwong
M2 @ 1am sach phéi. St dung pipet Pasteur da
kéo dat phéi vao trung tim cia giéng. Sau d6
céc giéng s& dugc kiém tra sy c6 mit cla phoi
(Hinh 3A). Sau 1-2 ngay nuéi cdy phéi trén 16p
t& bao nudi cling v6i moi trudng nudi cdy thich
hop, tii phéi thoat khéi mang sang va bat dau
bam xudng 16p t& bao nudi. Sau khi thoat khoi
mang sing, 16p dudng bio xung quanh chuyén
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dang, bét dAu sinh truéng va bam xudng 16p té
bao nudi phia dudi. Nt phdi c¢6 hinh thai nhu
mot quan lac bam nhe 1én trén. Quin lac phat
trién 16n dén, véi nhimg t& bao c6 kich thuée
16n. Khi té bao nit phoi nd ra, cé thé d& dang
nhén thiy cum té bao nit phéi dang ting din
1én vé kich thutc (Hinh 3B). Sau 3 ngay nudi
cdy céc té bao dudng bao sinh trudng manh ra
xung quanh. Trong khi d6 cum té bao nit phdi
nhin'rd hon va ting nhanh vé kich thudc. Lic
ndy ching c6 hinh thai rit dic trung cua cic
quén lac té bao gbc dang trong qua trinh ting
sinh.

Phan tach khéi té bao nat phoi sinh trudng
manh dung thoi diém c6 18 1a yéu t5 quyét dinh
trong viéc nhan nudéi mESCs (thuong 1a khoang
5-6 ngay) (Hinh 3C). Néu nhu phan tich sém,
khéi té bao nut phdi s& khong du té bao dé sinh
trudng va céc té bao s& chét. Néu nhw phan tch
qui mudn, khdi t& bao nit phéi s& biét héa
thanh c4c dang té bao khéc nhau va c6 thé thanh
cac té bao chuyén hoa. Nhu viy sé khong thu
dugc cic quan lac gibng ESCs. Khéi té bao nut
phdi phét trién tot s& duoc phén tach bing
enzyme thanh nhitng cum té bao nhé khoang 5-
10 té bao. O I4n phan tach khdi té bao nut phéi
ndy khong nén chia thanh cac t bao riéng ré.

Sau khi phan tach cum té bao nut phdi nudi
cdy, cac té bao s& sinh trudng cham hon. Té bao
can phai doc thay méi trudng va kiém tra hang
ngdy. Chiing ta nén kiém tra va thay méi trudng
vao mét gid nhit dinh trong ngay. Lic nay, cé
ba kha ning c6 thé xay ra: (i) xudt hién cac
dang té bao hay quén lac khong gidng ESCs,
(ii) trong dia nudi ciy cha yéu 1 cic quin lac
gibng ESCs, (iii) trong dia nudi cdy c6 ca
nhitng quén lac giéng ESCs va cac dang té bao
khéc nhau.

Trong trudng hop khong thiy xuét hién cac
quén lac sau 8 ngay ké tir ngdy phan tach khi
té bao nat phoi thi cin loai bé dia nuéi cdy do.
Céc dia nudi cdy xuét hién cac quan lac hay
dang té bio khéng phai ESCs ciing bi loai bo.
Nhitng dia nuéi cdy c6 ca quén lac gidng ESCs
va cic quén lac hay dang té bao khéng gidng
ESCs thi tién hanh cdy chuyén nhitng quin lac
dep nhu d6i v6i phéan tich khdi té bao nit phoi
bam & bén trén. Nhimg dia nubi ciy xuit hién
chi yéu cic quin lac gibng ESCs thi ciy
chuyén theo nhimg quy trinh chudn d8i véi nusi
cAy mESCs nhu mé ta & phén phuong phap.

Khi cic quin lac t& bao dat dén kich thude
c6 thé cdy chuyén (dudng kinh quén lac khoang
400 um) thi dugc cdy chuyén nhir mé ta & trén.
mESCs sau 3 va 4 1in cdy chuyén (Hinh 3D vi
Hinh 3E) vin gitt dugc nhimg dic diém dic
trung vé hinh thai ciia té bao gbc trong nudi cly
in vitro @6 1a kha ning ting sinh va hinh thanh
nhitng quin lac t§ bao sau khi cdy chuyén 2-3
ngdy. mESCs & lan ciy chuyén thtr 5 van tao
thanh cac quén lac khi nuéi cdy (Hinh 3F). Tuy
nhién, xung quanh cic quan lac nay da xudt
hién rat nhiéu cac t bao 16n phan tan thanh 16p
don ¢6 hinh tron v6i nhén 16n va nhan chiém
hau hét té bao chit. Piéu nay cho thiy céc té
bao nay di c6 ddu hiéu biét hoa. Sang dén lan
cdy chuyén thir 6 da chiém wu thé, chi con rét it
té bao tao thanh cum dang ESCs. Nguyén nhén
gdy nén hién tuong nay c6 thé 14 ky thuit nudi
ce"ly chua cao dic biét 1a viéc nhin dinh duoc
giai doan cdy chuyén thuc su thich hgp. Bén
canh d6 con do sy khic nhau gifta cic dot
mEFs, cac dot huyét thanh khac nhau ciing tic
dong dén su ting sinh khong biét héa cua
mESCs. Ngoai ra con c6 mdt s& nguyén nhén
khéc din dén tinh trang biét héa mESCs phy
thude vao céc con duong truyép tin hiéu...
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Hinh 3. Phan l4p va nuéi cdy mESCs.’
(A): Tti ph6i chudt trén 16p té bdo nudi véi mang sang nhin rét 1 (mili tén) (10x10).
(B): Ti phdi sinh truong trén 16p té bao nudi sau 2 ngay. Bén canh tui phéi dang bam xudng 12 mang sang. Céc té bao
dudng bao da bat ddu sinh truéng va bam xudng 16p té bao nudi. Khdi té bao nut phdi dang nd ra, c6 thé d& dang nhan
thy cum té bao nit phoi dang tang dan Ién vé kich thuée. (1): Nat phéi, (2): Lép duﬁ‘ng bao, (3): Mang séng (10x10).

(C): Khéi té bao nit phoi thich hop dé phan ldp mESCs & ngay nubi cdy thir 5. Khéi té bao nit phdi lic ndy da di 16n
va vén giit duoc hinh théi ciia mot quin lac mESC. DAy 12 giai doan thich hop dé tién hanh phén tach khéi té bao nut phoi. »
(D): Cac quin lac mESC ¢ lan cdy chuyén thir 2 (10x10).

(E): Céc quan lac mESC & lan cdy chuyén thir 4. Sau 4 14n cdy chuyén céc quin lac nay vin gilr dugc hinh thai dic
trung clia mESCs khi nubi cdy in vitro (10x5).

(F): mESCs & 1in cdy chuyén thir 5 vin tao thanh c4c quén lac khi nudi cdy (10x10). Tuy nhién, xung quanh céc quan
lac da xuét hién rét nhidu cic té bao hinh tron, to, té bao sang véi nhan 16n va nhin chiém hiu hét té bao chat. Diéu
nay cho thdy céc té bao nay da c6 d4u hiéu biét hoa.

3.4. Nhdn biét mESCs nuéi cdy qua si biéu hi¢n
Alkaline phosphatase

Alkaline phosphatase 14 m¢t enzyme thiy
phén chiu trich nghiém cit gbc phosphate ra
khoi rat nhiéu céac phan tr nhu cac nucleotide,
protein va cic alkaloid. Alkaline phosphatase la
mot marker dic trung, phd bién khong nhitng &
cac dong mESC, hESC ma con dic trung cho ca
nhitng dong ESC c4, ga, lon... Két qua nhudm
Alkaline phosphatase cita chung t6i cho thy
céc quén lac té bao duong tinh véi Alkaline
phosphatase (c4c quin lac t& bao c6 mau d6 dic
trung) (Hinh 4). Tuy nhién, cac té bio bao bén
ngoai céc quan lac khong bit mau do tuoi, didu

nay cho thdy cic té bao bén ngoai nhén dugc it
sur hd tro twong tic giira cic té bao hon nén c6
nhimg du hiéu biét héa (Hinh 4A). Diéu nay
ciing thuong hay gip phai khi nubi cdy ESCs
nguyén phat. Theo céc tai li¢u nghién ctru trén
thé gioi thi sau khoang 8-10 1an cdy chuyén céc
té bao s& trd nén 6n dinh hon va khéng c6 hién
twong nhu vay. Bing viéc tiép tuc ciy chuyén
phdn t& bao bén trong cac quin lac tuong Ung
véi phin bit mau d6 tuoi véi thubc nhuém
Alkaline phosphatase, ching t6i tiép tuc thu
dwgc nhimg quan thé t& bao duong tinh véi
Alkaline phosphatase & céc lan cdy chuyén tiép
theo (14n cdy chuyén thir 4 - Hinh 4B va 1an cdy
chuyén thir 5 - Hinh 4C).
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‘ Hinh 4. Sy biéu hién Alkaline - phosphatase & mESCs nubi cdy in vitro.
(A): Khéi té bao miit phéi sau 5 ngay nudi cdy, céc té bao bén trong c6 mau do tuoi diéu d6 chimg t6 céc té bao nay
biéu hién Alkaline phosphatase. (B): Qu&n lac mESC ¢ lin cdy chuyén thir 4, sau 25 ngay nudi cﬁy van biéu hién
Alkaline phosphatase. (C): Su biéu hién Alkaline phosphatase cua quin lac mESC & 14n cly chuyén thir 5. Mirc db
biéu hién Alkaline phosphatase sau 14n cdy chuyén tht 5 da giam so v&i 1an cdy chuyén thir 4, dlgu ndy c6 thé 12 do

mESCs dang dén biét héa (10x20).

3.5. Nhgn biét mESCs nuéi cdy bing marker
ddc hiéu Oct3/4

Oct3/4 (hay con goi 13 Pou5F1) dwoc biét
dén nhu 14 nhén t6 phién ma giit vai trd quyét
dinh dugc biéu hi¢n dic hiéu & mESCs, phoi
giai doan sém ciing nhu céc té bao sinh duc va
nd giit vai trd quan trong trong viéc duy tri tinh
da tiém niing cia mESCs. Do nhiing thudc tinh
cta Oct3/4 ma n6 ludn duge lua chon 1a marker

’

hang dau trong viéc nhan biét mESCs nubi cdy
lau dai in vitro. Két qua nhuém mién dich
huynh quang protein Oct3/4 st dyng hai loai
khang thé, khang thé thr nhit khang Oct3/4
dang IgM dugc san xuit tir thd va khéng thé thir
2 khéng IgM thé gén huynh quang méau dd cho
théy ¢6 str bi¢u hién cua protein Oct3/4 & cac
quan lac mESC sau 4 lin cdy chuyén (Hinh
5B). Nhan té bio dugc nhudém bing Hoechst
33342 (Hinh 5C).

Hinh 5. S biéu hién Oct3/4 ctia mESCs sau 4 14n cdy chuyén & cung mot hién vi truong.
(A): Quan lac mESC ¢ 4nh sang thudng. (B): Quéan lac mESC & 4nh sdng tr ngoai phat hién protein Oct3/4 ¢6 mau dé
(Cy3). (C): Quin lac mESC & 4nh sang tir ngoai phat hién nhan c6 mau xanh da troi (DAPI) dugc nhuém bing

Hoechst 33342 (10x20).

Két qua chup 4nh bing kinh hién vi laser
quét cdn canh mot qui‘m lac mESCs tir trén dinh
dén sat day cua dia nubi céy cho thdy mirc do
biéu hién ciia Oct3/4 ting dan tir trén bé mat
quin lac vao giita va glam din khi xubng phia
dum clia quin lac, phan ndm sat ddy dia nudi
cdy (Hinh 6). Ciing giéng nhu két qua nhudém
Alkaline phosphatase, phin bén trong gitra bidu

hién Oct3/4 manh hon céc phan xung quanh.
Diéu nay c6 thé duoc ly gidi ring c4c t& bio bén
trong nhén duqc sw ho trg cia céc té bao Xung
quanh nhiéu nhit nén it blet hoa nhét. Cac té
bao bao bén ngoai phai tiép xiic véi méi trudmg
nén dé cam tng béi moi trudng va biét hoa
nhanh hon.
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Hinh 6. Anh chup c4n canh mét ph?lq clia quin lac mESC & 14n cdy chuyén thir 5 biéu hién Oct3/4
bang kinh hién vi laser quét.

Thir tir anh tir A dén F dugc quét tir trén
dinh cia quan lac dél‘} sat day cua d?a nuoi céy;
Céc buc anh cho thay mitc d¢ bi€u hién cta
Oct3/4 tang din tir trén bé mat quz‘?m lac vao
trong gilta va giam dan tir trong giita quan lac
xubng phia dudi ctia quan lac, phin nim sat ddy
dia nudi cdy. Ciing giéng nhu két qua nhudém
Alkaline phosphatase, phin trong gifta biéu
hién Oct3/4 manh hon cic phan xung quanh.
Diéu nay c6 thé duge ly giai ring cic té bao bén
trong nhén dugc sy hd trg cia cac té bao xung
quanh nhiu nhét nén it biét héa nhét. Cac té
bao bao bén ngodi phai tiép xtic véi moi trudng
nén d& cam tmg béi moi trudng va biét hoa
nhanh hon (10x63).

4. Két luan

Vi nhimg két qua trén ching toi rat ra
duoc nhitng Kkét luan sau:

- P4 phan lap, nubi cdy, bio quin va phuc
hdi dugc dong mEFs sir dung 1am 16p té bao
nudi trong nudi cdy mESCs.

- X4y dyng va hoan thién dugc ky thudt
kich thich chudt cdi siéu bai nodn véi hi¢u qua
cao, qua do6 luén ludn chu dong ngudn phdi sir
dung dé phén 14p mESCs.

- Ap dung thanh céng cac k¥ thuét thu,
chuyén va nubi ciy phédi chudt in vitro.

- Phén lap, nudi ciy va duy tri mESCs ting
sinh trong gin 30 ngay v&i 5 1dn cdy chuyén ma
van giit dwgc nhitng dic diém hinh thai cia
mESCs.

- Nhan biét dwgc mESCs bang phuong phap
nhuém Alkaline phosphatase va marker dic
hiéu Oct3/4. mESCs sau 5 1in cdy chuyén van
duong tinh v&i Alkaline phosphatase va biéu
hién protein Oct3/4.

Loi cam on

Nghién ciru ndy duoc thuc hién véi su hd
trg kinh phi tr d& tai KC.04.01.04/06-10:
“Nghiéu ctru phéan 14p, nhan nudi té bao gbc nodi
md mach méu day rén tré so sinh va té bao gbe
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phoi chudt. Theo ddi cic té bao gbe trong co
thé nhan trong diéu tri bénh suy tiy sau chiéu
xa liéu can chét & dong vat thi nghiém’’ dudi sy
chu tri cia TS. Nguyén Lai Thanh - Trudng Dai
hoc Khoa hoc Ty nhién. Chung t6i bay t6 long
biét on téi B¢ Khoa hoc va Cong nghé, Ban
Chu nhi¢ém Chuong trinh KC-04 va cha nhiém
dé tai KC.04.01/06-10.
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Identification and culture of embryonic stem cells derived
from inner cell mass of mouse blastocysts

Dang Van Duc', Nguyen Lai Thanh', Bui Viet Anh', Do Doan Loi

'Faculty of Biology, College of Science, VNU, 334 Nguyen Trai, Hanoi, Vietnam
2Hanoi Medical University, 1 Ton That Tt ung, Dong Da, Hanoi

In Vietnam, stem cell technologies, specially in embryonic stem cells (ESCs), are in progress of
initiation. Current researches have focused mainly on adult stem cells and almost the results obtained
have been just initial successes. In this study, we established and improved the method for isolation
and long term culture of embryonic stem cells derived from inner cell mass of mouse blastocysts (Mus
musculus). The ESCs from inner cell mass formed the colonies after isolation and passing. During the
cultivation, we determined pluripotency of this type of the cell with two makers alkaline phosphatase
and Oct3/4 transcriptional factor protein. The results of histochemical staining with alkaline
phosphatase and immunofluorescence stain for Oct3/4 indicated that mouse embryonic stem cells after
five passages with approximately 30 days of culture still remain the characters of stem cells.

Keywords: Embryonic stem cells, mouse embryonic stem cells, Alkaline phosphatase, Oct3/4.



