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Nuéi cay biét hoa té bao géc mang 6i thanh té bao tuy
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TOM TAT

St dung té bao gbc (TBG) trong diéu tri cac bénh tuy badm sinh da va dang tré thanh van dé thoi

sw. Muc tiéu cta dé tai la nghién ctru quy trinh phan lap, nuéi cay biét héa TBG mang i thanh té
bao beta dao tuy. Tach té bao béng enzym trypsin, nuéi cay dinh hwéng biét hdéa bang moéi trwdng
DMEM c6 bd sung nicotinamide, R-mercaptoethanol va cac yéu td sinh trwéng. Xac dinh tinh gbc
cla té bao gbc bang dau 4n OCT-4 va xac dinh kha ndng biét hoa thanh té bao beta tuy bang dau an
insulin. K&t qua: quy trinh tach phan lap TBG tlr mang i dat hiéu qua cao, xac dinh dau 4n insulin
bang ky thuat RT-PCR ting dan theo thoi gian nudi cdy. Nhw vay: TBG tach tr mang bi c6 thé nudi
cy dinh hwéng biét hda thanh té bao R dao tuy, phuc vu cho nghién ctru va diéu tri.

* T khéa: Mang 6i; Té bao gbc; Insulin; Tuy.

Culture and differentiation of amniotic stem cells into beta pancreatic
cells

SUMMARY

Recently, amnion-derived cells have been reported to have multipotent differentiation ability, and
these cells have attracted attention as a cell source for cell-transplantation therapy. The amnion
possesses considerable advantageous characteristics: the isolated cells can differentiate into all
three germ layers; they have low immunogenicity and anti-inflammatory functions; and they do not
require the sacrifice of human embryos for their isolation, thus avoiding the current controversies
associated with the use of human embryonic stem cells. The aim of study is to examine the process
of isolating, culturing and differentiating stem cells into beta cells. Method: We isolated stem cell by
enzyme trypsin, and characterised its by markers OCT-4 and differentiated its into beta cells by
treating the cells with nicotinamide, 6-mercaptoethanol and different grow factors. Results: Protocol
for isolation of stem cells from amniotic membrane had high efficiency, insulin was determined by
RT-PCR technique increased over time in culture. Conclusion: Stem cells isolated from amniotic
membrane can be differentiate into beta cells.

* Key words: Amniotic membrane; Stem cells; Insulin; Pancreas.
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xuét insulin t» TBG thai nhi nudi cay trong
phong thi nghiém. Bén canh do, phuwong phap
ghép té bao tuy (pancreatic cells) khde manh
ddng loai hodc sir dung TBG lay tir tay
xwong vao tuy bénh nhan (BN) diéu tri bénh
tiéu dwong typ 1. Tuy nhién, ngudn té bao
nay cé han va con dang tranh céi vé van dé
dao dirc.

TBG (stem cell) Ia linh virc dang dwoc xa
hoi va cac nha khoa hoc quan tam dac biét.
Giai thwdng Nobel nam 2007 dwoc trao cho
3 nha khoa hoc: Mario Capecchi, Martin Evans
va Oliver Smithies, Ia nhirng nguwdi co lién
quan mat thiét véi linh vic TBG.

Tinh &ng dung ciia TBG ngay cang ro
rét. Buoc dau da co mot sé BN bj liat ty
sbng, tiéu dudrng, ddng mach vanh, ung thw...
duoc diéu tri co két qua kha quan béng cong
nghé TBG.

O nuwéc ta, nhu cau didu tri bénh tidu
dudng typ | bdng phwong phap ghép TBG
wéc tinh hang nam cé khoang 300 - 500
trwdng hop. Ngoai ra, nhu cau diéu tri ung
thw tuy va suy gidm chirc nang té bao tuy
bang cach ap dung phwong phép tri liéu
TBG ngay cang tré nén can thiét.

Mang 6i 18 moét san phadm thudng bd di
trong qué trinh sinh né, 1a moét ngudn cung
cép TBG ly twéng. S& dung TBG mang bi
khéng gap phai nhirtng van dé vé dao durc,
x& hoi. TBG phan lap tr mang i cé tinh
sinh mién dich th4p, khéng cé kha néng ung
thw hoa. Vi vay, chang t6i tién hanh dé tai
v&i muc tiéu: Nghién cru quy trinh phan lap
TBG tr mang &i ngudi, ddng thoi nghién
cru kha nang biét hoa thanh té bao beta
cla tuyén tuy nham st dung té bao nay san
xuét insulin ho&c cly ghép.
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POl TUONG VA PHUONG PHAP
NGHIEN CUU

1. Péi twong nghién ciru.

Mang 6i clia cac san phu md dé, bdo dam
tiéu chuén xét nghiém sang loc am tinh véi
HIV, HBV, HCV, HTLV va giang mai.

2. Phwong phap nghién ctru.

* Quy trinh phan 14p TBG tir mang 6i:

Van chuyén mang éi trong dung dich PBS
vo khuén vé trung tdm nghién clru, tach té
bao trong khoang thi gian khéng qua 4 gio
ké tir khi mé |4y thai.

Cho mang i vao dung dich trypsin 0.02%
trong thoi gian 30 phut & nhiét do 37°C.
St dung cac loai enzym khac nhau nhuw
hyaluronidase 1%, collagenase B 0,6 mg/ml
nhdm tim ra loai enzym tbi wu. Ly tam, thu
ldy can té bao, rira té bao bang dung dich
PBS. Nudi cdy TBG mang i trong méi trudng
DMEM c6 bd sung thém penicillin (50 U/ml),
streptomycin (50 pg/ml), L-glutamin (2 x 10°M),
huyét thanh bao thai bé (10%) ddng thei cay
chuyén té bao 2 tuan/lan dé duy tri trong
phong thi nghiém.

Biét hda TBG thanh té bao beta bang moéi
tredng dinh hwéng biét héa, si dung mobi
trwong co ban (DMEM) c6 bb sung 10 mM
nicotinamide, 55 yM R- mercaptoethanol,
1 mM sodium pyruvate.

* Xac dinh biéu hién ctia OCT-4, insulin
trong qué trinh biét héa té bao gbc mang bi
thanh té bao beta:

- Ky thuat RT-PCR xé&c dinh biéu hién cla
ARN théng tin:

Tach chiét ARN tdng sé tir t& bao thu dwoc
theo tirng giai doan phat trién (RNeasy Mini
Kit -Qiagen). Téng hop cADN tir ARN téng
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s6 (RevertAid™ H Minus First Strand cDNA
Synthesis Kit - Fermentas). Thwc hién phan
trng PCR dinh lwgng trén may LightCycler 1.5
(Roche Diagnostics), str dung kit QuantiTect®
SYBR® Green PCR (Qiagen). Cap chat mdi
dac hiéu cho tirng gen dwoc mod ta trong
bang sau.

Bang 1: Cac mdi dung dé chay RT-PCR.

Sens: 5-TGAGAAACGGCTACCACATC-3'
18S rARN

Anti-sens: 5-TTACAGGGCCTCGAAAGAGT-3'

Sens: 5-TGGTGCAGGCAGCCTGCAG-3'
Insulin

Anti-sens: 5- GTTCAAGGGCTTTATTCCATCTCTC-3

OCT-4 (Octamer- Sens: 5-GAGGAGTCCCAGGACATGAA-3

binding protein 4)

Anti-sens: 5-GTGGTCTGGCTGAACACCTT-3'

Sau khi 1am bién tinh cADN 15 phut &
95°C, tir 40 - 50 chu ky, thic hién PCR (15
giay: 95°C, 25 giay: 58°C va 20 giay: 72°C).
Tinh toan néng dd ARNtt cla trng dau 4n
nghién ctru dwa trén ndéng dd ARNtt cla
gen 18S.

- Ky thuat Western blot va dinh lwgng
protein dac hiéu:

Ly gidi t& bao & 4°C trong dung dich
Tris-HCI 50 mmol/l, pH 7.5, PMSF 3 mmoll/l,
aprotinin 10 pg/ml, pepstatin 1 pg/ml, leupeptin
1 pg/ml, ly tam 11.000 vong/10 phut dé loai
bd xac t& bao. M&i mau lay 10 pl dich trong
chira 25 ug protein cho vao giéng, dién di trén
gel sodium dodecyl sulfate polyacrylamide
10% (SDS-PAGE). Chuyén protein trén gel
Ién mang nitrocellulose, sau do U v&i khang
thé chudt nhat (Sigma, Viét Nam) khang
insulin, OCT-4 cla ngwo¢i. Xac dinh protein
phan (rng v&i khang thé ther nhat bang khang
thé th hai gan peroxydase (Sigma, Viét
Nam). Két qua biéu hién bang hinh anh trén
phim sau khi twong tac véi chat phat quang

(ECL", Amersham Biosciences). Dinh lwong
ddng thoi insulin theo phwong phap dién
héa phat quang trén may Asxym (Abbott).
Dinh lwgng protein toan phan theo phuong
phép dung thubc thtr coomasie.

- Ky thuat héa mién dich té bao:

Cb dinh té bao trén dia nudi ciy bang
etanol 98%, sau do G v&i khang thé tha
nhét khang insulin hodc khang OCT-4. Gan
khang thé th& hai v&i chat huynh quang.
Quan sét té bao va chup hinh anh trén kinh
hién vi huynh quang.

KET QUA NGHIEN C(ruU

1. Phan lap, nudi cay ting sinh va biét
h6a TBG mang 6i nguoi.

Phan lap TBG mang 6i bang trypsin,
nudi cay trén dia plastic v&i méi trwong
DMEM. Sau 24 gi®, té bao bam dinh vao bé
mat day dia nudi cdy, TBG mang 6i cé hinh
tron (hinh 2a). Sau 2 - 3 ngay, tién hanh
thay méi trworng va kiém tra tinh trang phat
trién cta TBG. Nhuém OCT-4 dé dinh danh
TBG mang 6i (hinh 2b).

Sau 24 gi®d nudi cly trén dia plastic,
kiém tra thiy cac té bao thwa thét va chua
biét hoéa. Sau 7 ngay nubi cdy, té bao phat
trién c6 mat do day dac va twong dbi dong
nhéat. Sau 14 ngay, hinh thanh cac nhém té
riéng biét c6 hinh thai khac nhau. C6 té bao
nha, hinh tron ho&c da dién vé mat hinh thai
c6 thé Ia t& bao beta tuy. Vi phwong phap
phan 1ap khéng hoan toan thu dwgoc 100%
TBG nén c6 nhiéu loai té bao khac nhau.
Trong khuén khé ctia dé tai ching t6i khong
xéac dinh rd tirng loai té bao.
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2. Biéu hién mét sé dau 4n sinh hoc
trong qua trinh nudi cay.

* Biéu hién cta insulin - ddu &n TBG biét
héa thanh té bao beta:

Biéu hién ARNLt cta insulin chirng té c6
TBG biét héa thanh t& bao beta (hinh 1a).
Sau 7 ngay nudi cay trén dia plastic thay:
ndng d6 ARNLt cla insulin (xac dinh bang

RT-PCR) khong tang. Sau 14 ngay nudi
cdy trén plastic, trong nhém c6 bd sung
moi trwdng nudi cly nicotinamide va
R-mercaptoetanol thdy insulin tdng cao. Két
qué dinh lwgng protein insulin phu hop véi
két qua dinh lwong ARNtt (hinh 1b). Két
qua héa mién dich té bao thdy TBG biéu
hién ré nét insulin trong nhém dwoc x& ly
v@i nicotinamide va R-mercaptoetanol.

BNhoém chiing @Nhom biét hoa BNhom chimg @Nhom bigt héa

i

Ngay 14

o B N W

Néng d6 ARNtt
(so v&i nhém chirng)

Néng do insulin
(ng/mg protein toan phan)
o - N ow o~
N

Ngay 1 Ngay 7 Ngay 1 Ngay 7

Thoi gian nudi cay Thei gian nudi cay

a b

Hinh 1: Biéu hién ARNtt (a) va protein (b) cia Insulin. Néng d6 ARNtt va protein téng sau 7
ngay (ngay 7 - 14) sau khi nudi cay t& bao véi nicotinamide va R- mercaptoethanol. Tinh
toan két qua ARNtt so v&i nhém chirng. Tinh toan két qua dinh lwong protein dua trén
ndng dd protein toan phan trong dung dich ly giai t& bao.

* Biéu hién OCT-4 - dau &n cda TBG.

Trai v&i dau an insulin, ndng d6 ARNtt OCT-4, ddu 4n TBG giam dan theo thoi gian
trong nhédm dwoc nudi cdy trong méi trudng co bd sung nicotinamid va R-mercaptoetanol.
Hinh &nh héa mién dich t& bao ngay th&r 14 rét it t& bao con biéu hién OCT-4.

OCT-4 (~45 kDa)

Actin

Hinh 2. Hinh &nh té bao géc mang i ngudi sau 7 ngay nudi cdy. a: Chup anh tryc tiép trén
dia nuéi cay qua kinh hién vi dbi pha (d6 phong dai 200X). b: Nhuém héa mién dich té bao
véi OCT-4, mau xanh 14 OCT-4, mau xanh tim nhudm nhan bang DAPI. c: Western blot
OCT-4: Dich ly giai t& bao gbc mang bi nudi cdy trong méi trwdng dinh hwéng biét hda
thanh té bao Beta ngay thir 1, 7, 14. 25 ug protein/10 pl cia méi mau dich ly giai t& bao
cho vao méi giéng trén gel dién di. Dung actin dé kiém tra lwong protein cho vao méi giéng.
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BAN LUAN

1. Vé thu gom mang 6i va phan lap TBG mang 6i.

Toan bd qui trinh ky thuat dwoc tién hanh trong diéu kién vo khuan. LAy mang 6i trong khi
md d&, van chuyén trong dung dich PBS 1x. Tién hanh phan Iap té bao trong vong 4 gi®r ké tiy
khi mé dé&. Néu dé sau 4 gid mdi phan lap, t& bao khéng con kha nang phat trién, dé bj
nhiém khuén, nhiém niam.

V& phan lap TBG tir mang i bang enzym: néu chi phan c&t mang bi bang trypsin, sé lvong
té bao thu dwoc thip va thdi gian phai kéo dai, cé khi méat 60 phut cac t& biéu mé mang i
m&i bi phan cét hét. Néu cho thém enzym hyaluronidase vao trypsin véi ty 1& 1:1, sb lwong
té bao thu dwoc sé nhiéu hon. Chung t6i dém sé lwong té bao thu dwoc béng budng dém té
bao.

Phan l1ap té bao mang bi bang trypsin c6 thém 1% hyaluronidase va collagenase B, qua
trinh phan cét dién ra rat nhanh, 30 phit da phan cat hét cac manh mang &i va sb lwong té
bao mang 6i thu dwoc nhiéu nhat. Tuy nhién, kha nang sbng cua té bao giam.

Céc té bao mang 6i biéu hién nhiéu marker TBG nhw octamer-binding transcription factor 4
(OCT-4), GATA-4, hepatocyte nuclear factor-38 (HNF-3B)... Nhitng yéu t& nay cho thay
TBG mang 6i cling |a TBG da tiém nang. Quan sat truc tiép TBG mang bi trén kinh hién vi
d&o nguoc, sau dé chup lai hinh anh té bao. Tién hanh phan &ng RT-PCR, héa mién dich té
bao dé phat hién marker ctia TBG. Trong khudn khé dé tai nay, chung tdi dung d4u 4n OCT-
4 dé xac dinh tinh gbc cua té bao.

2. Vé nuéi cay biét héa TBG mang 6i thanh té bao tuy va biéu hién cua cac dau an
sinh hoc.

Té bao trong nhém chirng nudi cly trong méi trwdng co ban DMEM. Té bao dinh
hwéng biét hda thanh té bao beta tuy, sau khi cdy 7 ngay, cac té bao phat trién bao pht 50 -
60% bé mat dia nudi cay, bd sung thém nicotinamide va B-mercaptoetanol nhdm dinh hwéng té
bao biét héa thanh té bao tuy.

Két qua: sau 2 - 3 ngay, cac t& bao bam dinh tét vao bé méat dia nudi cdy, phat trién
nhwng chwa thy biét héa. Nhitng t& bao van phat trién hinh tron, gidng nhw té bao ban dau.
Diéu nay chirng t6, & mat do thap, khi t& bao chwa tiép xic véi nhau, cac té bao van chua
biét hda, mac du da co cytokin dinh hwéng biét hoa.

Qua trinh biét hoa TBG thanh té bao tuy co thé chia thanh 2 giai doan: giai doan biét hoa
chirc nang, tirc & giai doan ma cac TBG bét dau biéu hién d4u 4n d&c hiéu cua té bao tuy.
Giai doan th(r hai: giai doan biét héa vé hinh thai, t& bao tuy sap xép tao thanh tiéu dao
Langerhans va hinh thanh c4u tric hinh thai cGa tuy. Ching t6i ding k§ thuat phan t&r dé xac
dinh t& bao do6 cé biéu hién cta dau 4n té bao tuy hay khéng. Do diéu kién ctia nghién ctru,
chi xac dinh d4u an sinh hoc cla t& bao beta tuy 1a insulin, vi day la loai t& bao tiét insulin.
Chung t6i thay, & ngay thtr 7, da c6 biéu hién rd rang cla insulin & cd mirc d6 ARN va
protein. S& di ching téi chon d&u &n nay vi insulin c6 biéu hién ca & TBG va té bao tuy voi
murc dd khac nhau. Khi TBG biét héa thanh té bao tuy, biéu hién cla insulin tang l1én. Nhw
vay, khi té bao tang san xuét insulin, cé thé ndi vé chirc nang TBG da tré thanh té bao co
chtrc ndng cla té bao tuy. Tuy nhién, d& TBG phat trién hoan toan thanh té bao tuy, tao ciu
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trac giébng tuy, can phai cé6 méi trvdng ngoai bao dac biét ma & do co gia d& giau collagen
typ IV, giau laminin. Chang t6i chwa cé diéu kién dé tao méi trwéng nay.

Qua hinh thai va biéu hién ctia dau an sinh hoc da chirng t& TBG mang 6i cé biét héa
thanh té bao tuy. Nghién ctru nay phi hop vé&i cac tac gid khac.

KET LUAN

Cung vé&i nhirtng nghién ciru khac vé TBG mang 6i nhu: biét héa TBG mang bi thanh té
bao xwong, té bao gan, té bao than kinh, t& bao co tim... Trong twong lai, TBG mang 6i sé
mé& ra modt hwéng maéi trong diéu tri 1am sang vé cay ghép md, diéu tri dai thao dwdng, san
xuét insulin in vitro dung cho BN tiéu dwdng typ I... Tl nhitng két qua thu dugc, ching toi
dwa ra két luan nhw sau: phan lap dwoc TBG tlr mang 6i ngudi, nudi cay tang sinh dwoc
TBG mang 6i trong méi trwodng DMEM néng dé glucose cao c6 thém 10% FBS va 1%
penicillin-streptomycin thanh céng. Pa biét hdéa dwoc té bao cé chirc ndng cua té bao beta
tuy tr TBG mang 6i, biéu hién bang hinh thai dau an sinh hoc insulin.
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