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Tg bao g6c trang mo la te bao da tiem nang. Chiing co the chuyen biet hoa thanh te bao tiet insulin va 
duac ling dung trong dieu tri benh tieu duang. Tuy nhien, hieu qua dieu tri bang phuang phap cay ghep te bao 
g6c con thap, dac biet la cay ghep te bao goc trang mo. Nguyen nhan co the la sai sot sir boc 16 gen trong qua 
trinh chuygn biet hoa tS bao goc trang mo thanh te bao tiet insulin. Nghien ciiu nay nham khao sat sir bieu hien 
10 gen lien quan din qua trinh biet hoa te bao goc tuy thanh te bao tiet insulin. Te bao goc trang mo thu nhan 
tu mau cuong ron nguai dugc nuoi cay va biet hoa thanh te bao xuang, te bao ma de chiing minh tiem nang 
biet hoa, sau do dugc chuyen biet hoa thanh te bao tiet insulin bang quy trinh 3 buoc: buac 1, xir ly trong moi 
traang H-DMEM b6 sung FBS va retinoic acid; buac 2, xu- ly trong moi traang L-DMEM bo sung FBS, 
nicotinamide va EGF; buac 3, xii ly trong L-DMEM bo sung FBS va exendin-4. Trong moi buac cua quy 
trinh, sir bieu hien 10 gen dugc danh gia bang phuang phap RT-PCR. Tep gen cua qua trinh chuyen biet hoa 
dugc so sanh vai tep gen ciia qua trinh biet hoa in vivo thanh te bao beta cua cac tac gia khac dugc cong bo 
trudc day. Ket qua RT-PCR cho thay, co sir bieu hien 2 gen nestin va Isl-1 doi vdi te bao goc trung mo chua 
biet hda; 10 gen nestin, Isl-1, Pdx-1, Ngn-3, Pax6, Pax4, Nkx2.2, Nkx6.l, Glut-2 va Insulin sau qua trinh cam 
img biet hoa tao te bao tiet insulin. Trong khi do, te bao goc tuy biet hoa in vivo thanh te bao beta chi bieu hien 
7 gen la Nestin, Pdx-I, Nkx2.2, Nkx6.1, Pax6, Glut-2 va Insulin. Cac khac biet trong sir bien dieu cua qua trinh 
bgc 16 cac gen cung dugc ghi nhan giiia sir chuyen biet hoa in vitro va biet hoa in vivo. Dieu nay co nghia la 
dao tuy dugc tao ra tii qua trinh biet hoa in vitro te bao goc trang mo mau cuong ron nguai khong hoan toan 
giong voi dao tuy in vivo. 

Tir khoa: Chuyen biet hoa, mdu cuong ron, te bdo beta, te bao goc, te bdo tiet insulin 

DATVANDE ^, ....,,. ;,,. . 

Benh tigu dudng gay nhigu bign chiing nguy 
higm; lam giam siic lao dgng cua hang trieu ngudi 
trgn khap the gidi. Benh da dugc nghign cuu va digu 
tri tir nhiing nam 1921 bang lieu phap bd sung 
insulin. Tuy nhien, lieu phap nay cdn nhieu nhuge 
diem. Nghien cim digu tri bang each tai tao lai tuygn 
tuy cua benh nhan la hudng digu tri cd nhigu trign 
vgng (Limbert et al, 2008; Miszta-Lane et al, 2006; 
Otonkoski, Lundin, 2005). Tg bao gdc trung md la 
mgt ling vign cho muc dich nay. Vdi tigm nang biet 
hda ldn, cac tg bao gdc trung mo tir mau cudng ron 
da dugc chiing minh cd kha nang biet hda thanh tg 
bao tigt insulin (Chang et al, 2008a; b; Chen et al, 
2004; Gao et al, 2008a; b; Hisanaga et al, 2008; 
Sun et al, 2007; Wu et al, 2007; Zulewski, 2008). 

Cac te bao goc trung md tir tuy xuang ngudi 
(Lee et al, 2004; 2006); tuy xuang chugt nhit (Tang 
et al, 2004); tuy xuang chugt cdng (Chen et al. 

2004; Oh et al, 2004; Wu et al, 2007); mau cudng 
rdn ngudi (Ende et al, 2004a; b); ldp Whaton's jelly 
cudng rdn ngudi (Chao et al, 2008) da dugc sii dung 
dg digu tri tren md hinh chugt benh tigu dudng. Mgt 
sd tac gia da cho thay cay ghep tg bao gdc trung md 
ngudi da chuygn gen PDX-1 cd tac dung lam giam 
dudng huygt d chugt bi benh tieu dudng (Kamieli et 
al, 2007; Li et al, 2007). Tuy vay, cac ket qua dat 
dugc van chua nhu mong mudn; nhu thdi gian tac 
dung cdn ngan; miic dudng huygt giam chua dang 
kg, hieu qua digu tri cdn thap. 

Theo chiing tdi, hieu qua digu tri thap la do qua 
trinh chuygn biet hda cua tg bao gdc trung md thanh 
tg bao ndi md (tg bao tigt insulin) cd nhigu khac biet 
vdi qua trinh biet hda in vitro, nghia la tg bao tigt 
insulin thu dugc sau qua trinh chuygn biet hda khdng 
phai la tg bao beta thuc su. Vi the, nghign ciiu nay 
nham danh gia su bign dieu trong bigu hien cua cac 
gen chuygn biet tir tg bao gdc trung md 
(mesenchymal stem cell - MSC) mau cudng rdn 
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thanh tg bao tiet insulin va so sanh vdi qua trinh biet 
hda in vivo. . . . . . . . 

PHLTONG PHAP NGHIEN CUU 

Thu nhan, nuoi cay, biet hoa te bao g6c trung mo 
tir mau cuong ron ngvol 

Thu nhdn mdu cudng rdn: mau cudng rdn dugc 
thu nhan tit san phu am tinh vdi HIV, HBV va HCV 
d Benh vien Hung Vuang, thanh phd Hd Chi Minh. 

Nudi cdy phdn lap te bdo gdc: Mau cudng rdn 
dugc pha loang 2 lan bang PBSA; sau do, ly tam tren 
gradient Ficoll-paque (1,077 g/cm') dg thu nhan 
quan thg tg bao don nhan. Te bao don nhan dugc 
nudi trong mdi trudng IMDM (Gibeo, Invitrogen) bd 
sung 20% FBS (10082-139, Gibeo), bd sung khang 
sinh IX (A5955, Sigma). Sau khi tg bao phat trign 
kin 70 - 80%) bg mat chai nudi cay 25 cm ,̂ xir ly te 
bao vdi trypsin/EDTA 0,25%) va cay chuygn sang 
cac binh nudi mdi theo ty le pha loang 1:3 (Lee et 
a/., 2004; 2006). 

Biit hda: De biet hda thanh tg bao tao xuang: tg 
bao sau khi phat trign kin 70 - 80% be mat binh nudi 
25 cm^ d lan cay chuygn thii 5 - 7 dugc nudi trong 
mdi trudng cam irng tao xuong: 89% L-DMEM 
(D5523, Sigma) bd sung 10% FBS (10082-139, 
Gibeo), 1% khang sinh (A5955, Sigma), 50 pg/ml 
AsAP (A4403, Sigma), 0,1 pM dexamethasone 
(D8893, Sigma), 100 mM beta-glycerophosphate 
(D50020, Sigma); thay mdi trudng biet hda 4 
ngay/lan, trong 21 ngay (Lee et al, 2004; 2006). 

Dg biet hda thanh tg bao tao ma: tg bao sau khi 
phat trign kin 70 - 80% bg mat binh nudi 25 cm^ d 
lan cay chuygn thii 5 -7 dugc nudi trong mdi trudng 
cam ling tao ma: 89% L-DMEM (D5523, Sigma) bd 
sung 10% FBS (10082-139, Gibeo), 1% khang sinh 
(A5955, Sigma), 0,5 pM Dexamethasone (D8893, 
Sigma), 0,5 pM 3-Isobutyl-l-methylxanthin - IBMX 
(15879, Sigma), 50 pM Indomethacin (17378, Sigma) 
(Lee era/., 2004; 2006). 

Biet hda thanh tg bao tigt insulin: sit dung quy 
trinh 3 budc (Gao et al, 2008a; b): Budc 1: te bao 
dugc xii ly trong H-DMEM (25 mmol/l glucose) cd 
bd sung 10% FBS va lO"'̂  mol/1 retinoic acid 24 h; 
sau do thay bing H-DMEM bd sung 10% FBS trong 
2 ngay; budc 2: tg bao dugc xir ly trong L-DMEM 
bd sung 10%o FBS, 10 mmol/l nicotinamide va 20 
ng/ml EGF trong 6 ngay; budc 3: tg bao dugc xir ly 
trong L-DMEM bd sung 10% FBS va 10 nmol/l 

exendin-4 trong 6 ngay. 

Phu-ong phap flow cytometry 

Cac tg bao gdc trung md iing vign sau 7 lan cay 
chuygn dugc xac dinh su bigu hien cac marker be 
mat CD 13, CD 14, CD34, CD44, CD45 bing ky 
thuat flow cytometry trgn may FACSCalibur cua BD 
Bioscience. Cac tg bao sau khi phat trien phu kin 
khoang 70%) bg mat binh nudi dugc xit ly vdi 
trypsin/EDTA 0,25%) va thu nhan tg bao dan. Cir 
mdi 10̂  tg bao dugc sir dung dg nhudm vdi khang the 
trong 30 phut, tdi, 4°C. Sau dd, tg bao dugc nia 2 lan 
bing FACSflow dg loai bd khang thg thira va tai 
huygn phii tg bao trong 500 pi FACSflow. Khi tien 
hanh phan tich, cac khang thg CD13-FITC, CD34-
FITC, CD45-FITC dugc phat hien bdi kgnh FLI va 
CD14-PE, CD44-PE dugc phat hien bdi kgnh FL2. 
Tat ca cac dit lieu dugc phan tich d 10.000 tg bao va 
bang phan mgm CellQuest Pro. 

Phvong phap nhuom hoa mo 

Nhuom Sudan Black: loai bd mdi trudng nudi, 
thgm 10% formalin, u trong 5 phiit d nhiet do phdng, 
do bd formalin va thgm mdt thg tich tuang tu 
formalin mdi. U it nhat la 1 h, tach bd toan bg 
formalin, nia vdi isopropanol 60%, dg dia khd hoan 
toan, them dung dich thudc nhudm Sudan black, ii 
trong 19 phiit, tach bd thudc nhudm va ngay lap tiic 
thgm dH20, rira 4 lin bing dH20; sau dd, quan sat 
dudi kinh hign vi. 

Nhudm Alizarin red: Khir nudc miu tg bao bing 
cdn 70%, nia lai mau bang nudc cit, u vdi dung dich 
thudc nhudm tir 30 giay dgn 5 phiit, kigm tra su xuit 
hifn mau do cam dudi kinh hign vi dao ngugc, rira 
mau nhieu lin bing nudc cit hay PBS de loai bd 
thudc nhudm; sau do, quan sat dudi kinh hign vi. 

Nhudm Alkaline phosphatase: Tach bd mdi 
trudng nudi, thgni 10% formalin, u trong 5 phiit, d 
nhiet do phdng, dd bd formalin va thgm mgt thg tich 
tuong tu formalin mdi. U it nhit la 1 h, tach bd toan 
bg formalin, rira vdi isopropanol 60%, nia 2 lin vdi 
PBS-1% Triton XlOO, khdng de dia khd hoan toan 
(vira khd), thgm dung dich thudc nhudm, u trong tdi 
tir 30 - 120 phiit, tach bd thuoc nhudm va ngay lap 
tiic them dHjO, rira 4 lin bing dH20; sau do, quan 
sat dudi kinh hign vi. 

Nhudm Dithizone:p6 hgt mdi trudng trong binh 
nudi tg bao ra ngoai, bd sung dung dich thudc nhuom 
vao, trang dgu lgn trgn mat binh, ii binh trgn d tu 
nudi 37°C, trong 15-30 phiit. Quan sat su xuit hign 
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mau cua cac cum tg bao dudi kinh hign vi dao 
ngugc. 

Phu'OTig phap RT-PCR ,.,.,̂ ,5; ,,;..,;) .^,-,r\ ,,•,..,:! •iV-̂ :. 

RNA dugc tach tir 30.10^ tg bao bing TRI 
reagent (Sigma) theo hudng din nha san xuat. Phan 
ling RT-PCR dugc tign hanh sir dung Kit one-tube 
cua Promega. Trong tit ca cac phan iing, beta-actin 
dugc sit dung lam ddi chiing ngi. Ket qua dugc dien 
di trgn gel agarose 2% va sir dung thang DNA 100 
bp (Fermentas). 

Cac cap primer su dung cho RT-PCR : Insulin 
(263 bp): xudi GCAGCCTTTGTGAACCAACA, 
ngugc GTTGCAGTAGTTCTCCAGGTG (Timper 
et al, 2006); Ngn3 (313 bp) xudi, GGTAGAAAGG 
ATGACGCCTC; ngugc, CCGAGTTGAGGTCG 
TGCAT (Timper et al, 2006); Pax4 (496 bp): xudi, 
AGGAGGACCAGGGACTACCGT; ngugc, TTTA 
GGTGGGGTGTCACTCAG (Timper et al, 2006); 
Glut-2 (298 bp) xudi, GTACAATGACAG 
AAGATAAG; TGCTACTAACATGGCTTTGA 
(Timper et al, 2006); Pdx-1 (220 bp) xudi, 
GGATGAAGTCTACCAAAGCTCACGC; ngugc, 
CCAGATCTTGATGTGTCTCTCGGTC (Yuichi et 
al, 2005) Pax6 (81 bp): xudi TGCGACATTT 
CCCGAATTCT; ngugc, GATGGAGCCAGTC 
TCGTAATACCT (Timper et al, 2006); Isl-1 (493 
bp): xudi, AGCATCAATGTCCTCTCAACTTCC; 
ngugc, TGTTTGGCAAGGCAATGACC (Yuichi et 
al, 2005); Nkx6.1 (84 bp): xudi, TCTTCTGG 
CCCGGAGTGA; ngugc, CCAACAAAATGGA 
TCCTTGATGA (Timper et al, 2006); Nkx2.2. (154 
bp) xudi, TCTACGACAGCAGCGACAAC; ngugc, 
TTGTCATTGTCCGGTGACTC (Timper et al, 
2006); NeuroDl (450 bp) xudi, TCG TTC AGA 
CGC TTT GCA AG; ngugc, AGA TTG ATC CGT 
GGC TTT GG (Timper et al, 2006); Osteocalcin 
(266 bp): xudi, AGG GCA GCG AGGTAG TGA 
AGA; ngugc, AAG GGCAAG GGG AAG AGG 
AAA GAA (Mauney et al, 2004); Osteopontin (330 
bp): xudi, CTAGGCATCACCTGTGCCATACC; 

ngugc. CTACTTAGACTACTTGACCAGTGAC 
(Lee et al, 2004); Thy-1 (239 bp): xudi, 
GTCCTTTCTCCCCCAATCTC; ngugc, GGGAG 
AACCTGCAAGACTGTT (Timper et al, 2006); 
SCF (222 bp): xudi, GGTGGCAAATCTTCC 
AAAAG; ngugc, TCTTTCACGCACTCCACAAG 
(Timper et al, 2006); c-kit (244 bp) xudi, 
GGCATCACGGTGACTTCAAT; ngugc, GGTTT 
GGGGAATGCTTCATA (Timper et al, 2006); 
CD45 (153 bp): xudi, CAGGCAGCAATGCTA 
TCTCA; ngugc, CTGTGATGGTGGTGTTGGAG 

(Timper et al, 2006); CD34 (348 bp): xudi, 
ACAACCTTGAAGCCTAGCCTG; ngugc, CAA 
GACCAGCAGTAGACACTG (Jose Marcos et al, 
2001); ABCG2 (379 bp): xudi, AGTTCCA 
TGGCACTGGCCATA; ngugc, TCAGGTAGGC 
AATTGTGAGG (Cintia et al, 2005); Nestin (495 
bp): xuoi, AGAGGGGAATTCCTGGAG; ngugc, 
CTGAGGACCAGGACTCTCTA (Pessina et al, 
2004); beta actin (587 bp): xudi, CCAAGGCC 
AACCGCGAGAAGATGAC; ngugc, AGGGTAC 
ATGGTGGTGCCGCCAGAC (Ichiro etal, 2002). 

KET QUA VA BIEN LUAN v „ 

Thu nhan te bao goc trung mo mau cuong ron 
nguxri / 

Slf thay doi hinh dang te bdo khi nuoi sff cap vd cdy 
chuyen 

Tg bao don nhan dugc nudi trong binh nudi 25 
cm^ (mat do 1.10̂  tg bao/ml). Sau 24 h nudi, mgt sd 
tg bao bat dau bam va trai vdi hinh dang gidng 
nguygn bao sgi; ben canh dd, ciing cd nhigu tg bao 
ndi la lung trong dich nuoi. Sau 7 ngay, cac tg bao 
bat dau hgp ddng, quan thg tg bao chigm chimg 70 -
80% dien tich bg mat binh nudi (Hinh 2A). .. 

Kit qud phdn dch flow cytometry 

Kgt qua phan tich (Hinh 1) cho thay, cac tg bao 
gdc tmng md iing vign sau khi thu nhan bigu hien 2 
marker dac trung la CD 13 vdi 92,42%) tg bao cd bigu 
hien; va CD44 vdi 97,01% te bao cd bigu hien. 
Trong khi do, cac te bao nay am tinh vdi cac marker 
nhu Cl334, CD45 ya CD 14. That vay, CD34 la 
marker cua tg bao gdc tao mau; CD45 la marker cua 
tg bao bach cau trudng thanh. CDM la marker cua te 
bao gdc trung md thu tir tuy xuang. Kgt qua nay 
tuang tu vdi kgt qua cua Lee va ddng tac gia (2004, 
2006) va Gao va ddng tac gia (2008a; b). 

Su- thay doi tinh tap nhiem cua quan the te bdo dffn 
nhan sau khi nuoi 

Kgt qua xac dinh bigu hien gen (Hinh 5A) cho 
thay tg bao don nhan thu nhan dugc tir phan doan 
giila sau khi ly tam gradient Ficoll-paque bigu hien 
c-kit, CD45, ABCG2, SCF va CD34; trong khi dd 
am tlnh vdi Thyl. Quan thg tg bao dan nhan duong 
tinh vdi c-kit va CD34 cho thiy quin thg tg bao nay 
cd chiia te bao gdc tao mau vi c-kit va CD34 la hai 
marker cho tg bao gdc tao mau (Rachadi et al, 
2001). Kgt qua duong tinh vdi ABCG2 va SCF 
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chimg td trong quin thg tg bao dan nhan cd chiia tg 
bao gdc va tg bao tigt ra SCF. Su bieu hien cila kgnh 
ABCG2 la dac trung cho te bao gdc vi kenh nay cd 
vai trd giai dgc cho tg bao. Kgnh nay dugc bigt la 
ygu to gay nen kigu hinh quan thg phu (side 
population) trong quin thg te bao gdc tuy xuang hay 
mau cudng rdn (Goodell et al, 1997). Tuy nhign, 
kenh nay khdng chi bigu hien trong tg bao gdc tao 
mau ma cdn trgn nhigu tg bao gdc khac nhau nhu tg 
bao gdc hnng md (Nagai et al, 2007). SCF cdn ggi 
la Kit ligand hay Steel factor la ligand cua c-kit 
(CDI 17). SCF la nhan td quan trgng cho su sdng, 
tang sinh va biet hda cua HSC va nhiing tg bao tign 
than ddng mau. Trong hdn hgp tg bao dan nhan, mgt 
trong cac tg bao san xuat SCF la tg bao gdc trung md 
(K09 et al, 2001). Su bigu hien duang tinh cua 
marker nay cho thay rang trong quan thg dan nhan 
cd tdn tai tg bao goc trung md. 

CD45 la marker cua cac tg bao mau trudng 
thanh. Kgt qua cho thay, mau tg bao don nhan duang 
tinh manh vdi marker nay, chimg td trong mau chiia 
mgt lugng ldn cac te bao mau tmdng thanh. Trong 
mau ban dau, cac tg bao am tinh vdi Thyl. Digu nay 
cd thg giai thich la lugng tg bao gdc trung md trong 

rnlu ban diu tdn tai rit it. Ngugc vdi Thyl, quan the 
tg bao nay duang tmh vdi SCF tuang ddi manh, do 
do cd le ring SCF bigu hien manh trong MSC hay 
dugc bigu hien trgn ban mgt loai tg bao trong mau 
cudng rdn. _ , 

Tit kgt qua nay, cd thg dua ra thanh phan tg bao 
trong mau tg bao don nhan: thanh phin nhigu nhat la 
te bao mau trudng thanh, tg bao gdc tao mau va te 
bao gdc trung md; va mgt phan doan cac te bao khac 
ma khdng sir dung marker de nhan dien. 

Sau 3 lan cay chuygn, kgt qua cho thay su bigu 
hien cua CD34 bign mat. Dieu nay cd thg giai thich 
la nhiing tg bao ddng mau nay khdng bam dinh 
trong dieu kien nudi cay, ngn sau 3 lan cay chuygn 
(han 6 lin thay mdi trudng), chiing bi loai bd. Kgt 
qua am tinh vdi marker c-kit hd trg lap luan nay. 
Tuang tu cac tg bao gdc tao mau, cac tg bao mau 
trudng thanh ciing bi loai bd sau 3 lan cay chuygn 
(marker CD45 am tinh).-fiigu hien duang tinh yeu 
cua Thyl ciing dugc ghi nhan, dieu nay chiing td te 
bao gdc trung rad da tang sinh nhigu; cung vdi do 
cac nhan td cho tg bao gdc nhu SCF va ABCG2 
ciing bigu hien. , , . t i . 

Hinh 1. Kit qua phan tich flow cytometry te bao goc trung mo iing vien sau l<hi thu nhan voi cac mariner CDI 3, CD14, 
CD34, CD45 va CD44. 
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Sau 5 lin ciy chuygn, kgt qua cho thay quan thg 
tg bao am tinh hoan toan vdi CD34, c-kit, CD45; 
dieu nay cd nghTa la quin thg te bao gdc tao mau va 
tg bao mau trudng thanh da dugc loai bd hoan toan 
sau cac lan cay chuygn. Quan thg tg bao trong giai 
doan nay d.uo;ng tinh vdi Thyl, SCF, ABCG2 chiing 
td quan the te bao thu nhan dugc la quan thg tg bao 
gdc tmng md. Han niia, sau 2 ian cay chuyen tir the 

he thii 3 dgn thg he thir 5; su bieu hien cac marker 
khdng thay ddi. Digu nay cho rang: (1) quan the tg 
bao gdc trung md irng vign da di dan vao su dn dinh 
va tinh sach; (2) qua trinh nudi cay chuygn khdng 
anh hudng dgn su bigu hien gen nay; (3) sau 3 lan 
ciy chuyen cd the su dung te bao cho cac muc dich 
nghign cim khac vi d thdi gian nay quan thg te bao 
gan nhu da dn dinh va tinh sach. 

\ 

Hinh 2. Biet hoa t l bao goc trung mo thanh t l bao tao mo. A. Chya biet hoa; B. Sau l<hi biet hoa: T l bao tich trO cac giot 
mo; C. Cac gipt mo bat mau den khi nhuom voi Sudan Blacl<. 

Hinh 3. Biet hoa t l bao g6c trung mo thanh te bao tao xuang. A. T l bao sau khi biet hoa bat mau voi thulc nhupm Alizarin 
red; B. T l bao sau khi biet hoa bit mau voi thulc nhupm cho alkaline phosphatase; C. Dien di san pham RT-PCR xac djnh 
te bao sau khi biet hoa thanh t l bao tao xirong. M. Thang chuan 100 bp; 1. Doi chiing am; 2. Beta actin (dii chiing npi) 
(587 bp); 3. Osteopontin (330 bp); 4. Osteocalcin (266 bp). 
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Hinh 4. Chuyen biet hoa t l bao glc trung mo thanh t l bao tilt insulin. A. T l bao bat dau co cum lai sau bu-dc 1; B. Cum t l 
bao giong tuy dao xult hien sau byoc 2; C. Kit qua nhupm dithizone cac cum tuy dao sau bu-oc 3. Kit qua cho thay cac 
cum t l bao nay du-ong tinh vol dithizone. 
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Kit qua biet hda thdnh ti bdo xuffng vd mff 

Biet hda thdnh ti bdo tgo ma: Sau 48 h bd sung 
mdi trudng biet hda md, cd hien tugng tich tu cac 
gigt ma trong te bao chat cua cac tg bao trong mgt sd 
Id nghign ciiu (Hinh 2B). Su xuit hien cac gigt md 
nhd li ti trong tg bao chat dugc quan sat rd nhat vao 
ngay thu 5. Cac gigt md nhd ggp lai dan thanh cac 
gigt ldn. Cac gigt ma ldn sau dd se ggp lai thanh gigt 
md ldn ban chigm gan hgt thg tich tg bao va ep nhan 
tg bao ra ngoai. Cac tg bao tao ma vdi hinh dang trdn 
bat dau xuat hien vao ngay thir 7 sau khi tien hanh 
cam img. Kgt qua nay tuong tu kgt qua cua Oscar K. 
Lee (Lee et al, 2004). Khi nhudm vdi thudc nhudm 
Sudan Black chung bat mau den (Hinh 2C). 

Biet hda thdnh ti bdo tgo xuang: Sau khi xir ly 
vdi mdi trudng cam ung biet hda 4 ngay, tg bao cd 
su thay ddi hinh dang nhe. Hau het cac te bao van 
cdn hinh thon dai. Sau 21 ngay xir ly vdi mdi trudng 
biet hda, tg bao dugc nhudm vdi thudc nhudm 
Alizarin red; sau khi nhudm, cac tg bao va chat ngn 
bat mau do cam (Hinh 3A). Khi nhudm vdi Alkaline 
phosphatase, trgn thi trudng quan sat, xuat hien 
nhigu vi tri vdi dai mau do (Hinh 3B). Day la kgt qua 
duang tinh vdi thudc nhudm alkaline phosphatase. 
Sau 21 ngay cam img, cac te bao dugc sir dung dg 
tach RNA tdng sd va danh gia sir bigu hien gen 
thdng qua phan img RT-PCR vdi 2 marker 
osteocalcin va osteopontin, su dung beta actin lam 
chimg ngi. Kgt qua dien di cho thay, quan the te bao 
giai doan nay duang tinh vdi hai marker la: 
osteocalcin va osteopontin (Hinh 3C). 

Danh gia su- bieu hien gen trong qua trinh chuyen 
biet hoa 

Sit thay doi hinh dang ciia te bdo 

Cac MSC dugc biet hda thanh te bao tigt insulin 
theo quy trinh 3 budc cua Gao (Gao et al, 2008a; b). 
Sau 3 ngay (hgt budc 1), cac tg bao hau nhu khdng 
thay ddi hinh dang, te bao van tang sinh. Trong budc 
2, tdc do tang sinh cua tg bao cham lai va nhiing te 
bao cd hinh thoi trd ngn ngan, trdn bau lai va cd hinh 
dang gidng tg bao bigu md vao cudi budc 2 (9 ngay 
sau khi biet hda). Vao 7 ngay sau khi bi?t hda, su co 
cum va nit ngin cua cac tg bao lam ddn chung lai 
trong mgt vi tri hinh thanh mgt nhom tg bao ngay 
cang nen dac. Tit dd, mgt so cum te bao gidng tuy 
dao bit diu xuit hien vao khoang ngay 9, vdi dudng 
kinh tii' 200 - 350 pm (Hinh 4A). Ci budc 3, nhigu 
cum tg bao gidng tiiy dao xuat hien nhigu han. Khac 
vdi qua trinh tao neurosphere, qua trinh tao cac cum 
nay dugc tign hanh do su co rut va ddn lai cua mgt 

dam ldn tg bao dang song d dang ldp don, nhiing 
dam tg bao nay khdng cd dang khdi cau ndi la liiug; 
bam tuang ddi dat vao be mat dung cu nudi (Hinh 
4B). Khi nhudm vdi dithizone, 100%) cac cum tg bao 
gidng tuy dao bat mau dd vdi thudc nhudm (Hinh 
4C). Sir duang tinh vdi thudc nhudm dithizone cho 
rang cac cum tg nao nay cd tich luy kem. Day la dac 
tinh cua cac tuy dao. 

Su thay doi bieu hien gen 

Qua trinh biet hda dugc tign hanh thdng qua 3 
giai doan, do do, nghien cuu nay tign hanh khao sat 
su bigu hien gen d 4 thdi digm: chua biet hda, sau 
budc 1 cua qua trinh biet hda; sau budc 2 cua qua 
trinh biet hda va sau budc 3 cua qua trinh biet hda 
(Hinh 5B). 

Khi chua biet hda 

Khi chua biet hda: cac tg bao d lan cay chuygn 
thir 3 - 5 dugc sir dung dg tach RNA tdng sd va chay 
RT-PCR dg xac dinh su bigu hien cua 10 gen trong 
profile gen lign quan dgn kigu hinh tigt insulin; sit 
dung gen beta actin lam ddi chimg ngi. Kgt qua cho 
thay 2 trong sd 10 gen kigm tra bigu hien trong MSC 
va cac gen cdn lai khdng bigu hien. Hai gen bigu 
hien dd la Nestin va Isl-1. 8 gen cdn lai trong profile 
gen cho qua trinh hinh thanh tg bao tigt insulin dgu 
khdng bigu hien. Su khdng bigu hien cua cac gen 
lign quan den qua trinh hinh thanh tg bao tigt insulin 
trong tg bao MSC la hoan toan hgp li; vi tg bao MSC 
khdng cd kieu hinh cua tg bao tigt insulin. 

Sau budc I 

Sau budc 1, 4 trong 10 gen khao sat bigu hien, 
bao gdm Nestin, Pdx-1, Ngn3, Isl-1. Trong 4 gen do 
cd 2 gen da bigu hien khi chua biet hda. Nhu vay, 
nestin va lsl-1 tiep tuc bieu hien khi cam img biet 
hda. Vdi tac dgng cua ndng do dudng cao va chit 
cam irng retinoic acid, MSC bigu hien ba gen: Pdx-1, 
Ngn3. 

Nhu vay, trong budc 1 cua qua trinh biet hda, 
dudi tac dgng cua mdi trudng cd ndng do glucose va 
acid retinoic, lam md 2 gen la Pdx-1 va Ngn3. Tuy 
nhien, sy bieu hien ciia A/g«3 lai phu thudc vao sir 
bieu hien cua Pdx-1. Hay ndi each khac, su tac ddng 
biet hda trgn nen sy bigu hien tru'dc cua hai gen 
Nestin va Isl-1 cua mdi trudng cam iing da md khda 
quan trgng Pdx-1, tir do tac dgng nay trd thanh mgt 
cascade cho su phign ma tiep theo cho gen Ngn3. 

Sail budc 2 

Sau 6 ngay xir ly trong mdi trudng glucose giam, 
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cd bd sung nicotinamide va EGF, tg bao bigu hi?n 
them 2 gen la Pax4 va Pax6, nang tdng sd gen bigu 
hien lign quan dgn qua trinh tigt insulin la 6 trong 10 
gen khao sat. ;:i iv'.=; -ji;; .it': :ri/i •..!'•;•', 

Hai gen nay dugc bigt vdi nhigu vai trd trong 
nhigu tg bao khac nhau. Trong do, ddi vdi su phat 
trign cua tuygn tuy, Pax6 can thigt cho su tao ra tg 
bao tigt glucagon - tg bao alpha (St-Onge et al, 
1997) va Pax4 la nhan td quan trgng trong su biet 
hda cua cac tg bao san xuat insulin va tg bao san xuat 
somastatin - tg bao delta (Sosa-Pineda et al, 1997). 

Cudi budc 3 

Cudi budc nay, 10 trong 10 gen khao sat bigu 
hien; trong do, co bigu hien thgm 4 gen mdi la Nkx 
2.2, Nkx6.I, Glut-2 va insulin. 

Nkx 2.2 va Nkx 6.1 la hai nhan td phign ma dugc 
cho la bigu hien mugn trong qua trinh biet hda in 
vitro hay phat trign in vivo. Ngudi ta thay rang hai 

gen nay bigu hien tang khi tg bao da trd thanh tg bao 
tuy ngi tigt (Jensen et al, 2000). Nhu vay, cd the hai 
gen nay bigu hien se hinh thanh tg bao tuy hoan thien 
vg chiic nang. , ., 

Va cudi cung la su bigu hien cua 2 gen cyc ki 
quan trgng la Glut-2 va insulin. Glut-2 la kenh van 
chuygn dudng, la bg phan quan trgng cho su van 
chuygn dudng vao trong tg bao tuy; cung cap thdng 
tin ndng do dudng nham gay ngn tin hieu tdng hgp 
insulin dap iing su gia tang/giam lugng dudng. Sy 
bigu hien gen nay la vai trd ciia exendin-4. Ngn mgt 
sd tac gia cho rang ngu tyy dao dugc biet hda tit 
MSC khdng xii ly vdi exendin-4 se khdng trudng 
thanh hoan toan ngn se khdng dap iing dugc vdi 
lugng dudng (Dong-Qi Tang et al., 2004). 

Nhu vay, sau 15 ngay biet hda, MSC biet hda 
thanh tg bao tigt insulin vdi sy md cac gen can thigt 
cho qua trinh san xuat insulin va dap iing vdi lugng 
dudng. 

»i) ofe<i^>nliier'f^or. <::l:^<^ 6i i;6" 
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c-Kit 
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bi$t hda Budc 1 Budc 2 Budc 3 

Nestin 

Pdx-I 

Ngn'i 

hl-1 

Pax6 

Fax4 

'lskx2.2 

hJkxO. I 

aiut-1 

M.'sulin 

ifljj^^^^^HjJI^H 

Hinh 5. Dien di san pham RT-PCR xac dinh sy bieu hien gen cua t l bao goc don nhan khi nuoi c ly chpn lpc (A) va t l bao 
goc trung mo biet hoa thanh t l bao tilt insulin (B). 

So sanh profile gen bieu hien trong qua trinh biet 
hoa va chuyen biet hoa in vitro ,; .̂  , 

Qud trinh biit hda: Theo kgt qua phan tich, tdng 
hgp cua Soria (2001) sy bieu hien cua 10 gen trong 

profile gen lign quan dgn su biet hda thanh kigu hinh 
beta la qua trinh "uygn chuygn", digu hda, tuang tac 
giOa cac gen; mgt gen cd thg bigu hien d giai doan 
nay va khdng bigu hien d giai doan khac. Khi gen 
bigu hien tang tuong tac lam gen khac bigu hien tang 
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hay giam bieu hien. Digu nay cd thg thay ro trong 
cap gen Pdx-1, Ngn3 hay Pdx-1 va Isl-1 hoac Ngn3 
va Isl-1. Gen nestin giU vai trd quan trgng trong sudt 
qua trinh biet hda. Mgt sd gen can cho qua trinh biet 
hda bigu hien manh trong giai doan dau; sau dd bigu 
hien giam din; gen can thigt cho qua trinh san xuat 
va digu hda dap img vdi lugng dudng dugc bigu hien 
sau ciing. Vdi sy nhan dinh nay, 10 gen trong profile 
gen cd thg chia thanh nhdm: (1) nhdm bigu hien duy 
tri nhu nestin hay Pdx-1; (2) nhdm bigu hien tam 
thdi. Nhdm bigu hien duy tri se bieu hien sudt qua 
trinh biet hda; cd vai trd quan trgng tiong su sdng, 
sinh trudng cua tg bao. Nhdm bigu hien tam thdi cd 
tac dgng theo kigu lan truygn. Su bigu hien cua gen 
nay ldi cudn gen khac bigu hien; hay san pham cua 
gen A se lam gen B bigu hien Nhung sau khi gen B 
bieu hien thi gen A khdng bigu hien. Va dgn lugt 
minh, gen B bigu hien lam gen C bigu hien va gen B 
bigu hien giam... Tg bao biet hda 

giai doan cudi cimg cd nhdm gen can cho qua trinh 
sdng {nestin va Pdx-1) va nhdm gen thye hi$n chiic 
nang {Nkx 2.2, Nkx 6.1, Glut-2 va insulin) bigu hien; 
trong khi dd, cac gen trung gian khac {Ngn3, Isl-I, 
Pax4) khdng bigu hien. Sy bigu hien cua Pax6 chua 
tim dugc each giai thich. 

Qud trinh chuyin biit hda: khac vdi sy bign dieu 
trong qua trinh bigu hien cac gen chirc nang tiong 
qua trinh biet hda; sy bieu hien cua chung trong qua 
trinh chuygn biet hda chi theo mgt xu hudng: dudi 
tac dung cua chat cam img, chiing se bieu hien va 
tigp tuc bieu hien den khi tg bao biet hda hoan toan 
(Bang 1). Trong nghign ciiu nay, chua thay sy khdng 
bigu hien cua bat ki gen nao trong 10 gen khao sat 
khi te bao da bieu hien gen insulin. Bgn canh nhiing 
nhdm gen bigu hien trong tg bao beta thi trong tg bao 
tigt insulin tao ra bdi sy chuygn biet hda cdn bigu 
hien 3 gen khac la Isl-1, Ngn3 va Pax4. 

Bang 1. Tom t i t kit qua xac djnh bilu hien gen trong qua trinh biet hoa va chuyen biet hoa cua te bao goc thanh te bao tiet 
insulin. 
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Theo Soria (2001) 

Gia thuylt cho su- thay doi bieu hien gen anh 
huong din chirc nang cua tg bao tilt insulin sau 
khi biet hoa 

Sy khac nhau vg bigu hien gen tiong sudt qua 
trinh biet hda thanh tg bao tigt insulin tii te bao goc 
ngi md va tg bao goc trung md cho thay sy khac biet 
trong chiic nang cua te bao tigt insulin dugc tao ra 
theo hai each nay. Cd le chinh vi digu nay ma nhigu 
tac gia ggi tg bao biet hda tii tg bao gdc trung md la 

tg bao tigt insulin, ma khdng ggi la tg bao beta. 

Gia thigt sau day cho su khac nhau tiong sy bigu 
hien gen anh hudng den chiic nang cua tg bao tigt 
insulin: 

Pax4, Ngn3, Isl-1 la nhirng gen bigu hien trong 
cac tg bao giai doan sdm cua qua trinh phat trign tiiy 
invivo va dugc cho la cac gen bigu hien trong tg bao 
gdc tyy. Tat ca chiing dgu khdng bigu hien trong cac 
tg bao tiiy tiirdng thanh. Cac cum te bao gidng tiiy 
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dao dugc tao ra trong qua tiinh chuygn biet hda bigu 
hien cac gen nay ddng thdi bigu hien cac gen nhu 
Glut-2, insulin. Su bigu hien cimg liic nay se gay ngn 
sy tuang tac lan nhau giOa cac san pham gen, gay 
mat chuc nang cua san pham (gay hieu qua digu tri 
thap); hay khign tg bao di vao qua trinh chgt theo 
chuang trinh (apoptosis) vi rdi loan trong qua trinh 
bieu hien gen (gay hieu qua digu tii ngan). 

•' Theo chiing tdi, mdt gia thuygt khac ciing cd the 
la: cac te bao dugc biet hda tir quy trinh nay la cac tg 
bao tigt insulin chua trudng thanh. Cac tg bao dugc 
cho la chua trudng thanh vi cdn bigu hien cac gen 
cua giai doan sdm cua qua trinh biet hda tg bao beta. 
Ciing VI ly do do ma viec cay ghep cac cum tg bao 
gidng tuy dao tit quy trinh biet hda nay cd thg cho 
hieu qua khdng cao. 

Tuy nhign, nhiing kgt qua trgn day khdng thg 
dai dien cho tat ca cac qua trinh chuygn biet hda; 
tham chi ciing khdng thg ndi rang qua trinh biet hda 
cua tg bao goc trung md thanh tg bao ngi md - te 
bao tigt insulin la qua trinh cd mgt sd bat thudng 
trong su bigu hien. Bdi le nhQng khac biet trong 
qua trinh biet hda va chuygn biet hda dugc phan 
tich trgn day la dya vao ket qua biet hda theo quy 
trinh cila Gao va ddng tac gia (2008a; b) (la quy 
trinh hau hgt cac thi nghiem su dung) va kgt qua 
tdng hgp cua Soria (Soria, 2001) ve qua trinh bigu 
hien cac gen trong qua trinh biet hda tir tg bao ngi 
md thanh te bao beta. Do dd, mgt kha nang cd thg 
la quy trinh cam irng, chat cam irng Gao va ddng 
tac gia (2008; b) sir dyng cd thg tao ra te bao tigt 
insulin nhung bieu hien mgt sd sai sdt chir khdng 
phai la do qua trinh chuygn biet hda la mang sai sdt. 
Nghia la cd thg cd mgt sd quy trinh biet hda khac se 
khdng mang cac sai sdt nay. Tuy vay, dgn nay van 
chua cd cac nghign ciiu tuong ty nghien ciiu nay de 
khao sat sy bign dieu bieu hien gen chuygn biet 
trong cac quy trinh chuygn biet hda khac. 

KET LUAN 

Cac tg bao gdc trung md tir mau cudng rdn 
ngudi bigu hien CD90 (Thyl), SCF, ABCG2 va 
khdng bigu hien CD34, c-kit, va CD45. Chiing cd 
kha nang biet hda thanh tg bao thudc tmng md nhu 
xuang, md; va chuygn biet hda thanh tg bao cua ngi 
md nhu tg bao thin kinh va tg bao tigt insulin. 

Qua tiinh bigu hien gen cua tg bao gdc trung md 
chuyen biet hda xay ra nhu sau: (1) giai doan chua 
biet hda: bigu hien hai gen nestin va Isl-1; (2) giai 

doan biet hda budc 1: bigu hien hai gen Pdx-I va 
Ngn3; (3) giai doan biet hda budc 2: bieu hien hai 
gen Pax 6 va Pax 4; (4) giai doan biet hda budc 3: 
bigu hien cac gen Nkx2.2; Nkx6.1; Glut-2, Insulin. 

Qua trinh chuygn biet hda cua tg bao gdc trung 
md mau cudng rdn ngudi thanh tg bao tigt insulin cd 
mgt sd diem khac biet vdi qua tiinh biet hda tit te 
bao gdc/tign than tuy. Dd la: (1) thu ty bigu hien cac 
gen trong cac giai doan biet hda khac nhau; (2) kgt 
qua biet hda cudi cimg d kieu hinh tigt insulin, cum 
tg bao gidng tuy dao van bigu hien 3 gen: Pax4, 
Ngn3 va Isl-1 bgn canh cac gen Nkx2.2; Nkx6.1; 
Glut-2 va Insulin. 

Qua trinh biet hda ciia te bao gdc trong ca thg tir 
tg bao ngi md la qua trinh tinh tg, nhip dieu, dugc 
digu hda mgt each chat che giila cac gen. Trong khi 
do, qua trinh chuygn biet hda tir tg bao trung md la 
qua trinh cimg nhae theo mgt xu hudng tir khdng 
bieu hign dgn cd bieu hign. 

Ldi cam on: Chung tdi xin chdn thdnh cdm an Binh 
vien PhiA sdn Himg Vuang, thdnh phd Hd Chi Minh 
da cung cdp mdu mdu cudng rdn ngudi vd TS. Li Thi 
Hdo, Dgi hoc Bang Ohio (Ohio State University) dd 
cung cdp tdt cd cdc primer cho nghien cim ndy. 
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INVESTIGATING M O D U L A T I O N OF SPECIFIC GENE EXPRESSION IN IN VITRO 
DIFFERENTIATION OF H U M A N UMBILICAL C O R D B L O O D D E R I V E D 
MESENCHYMAL STEM CELL INTO INSULIN SECRETING CELL 

Pham Van Phuc'' *, Truong Hai Nhung*, Dang Hoang Lam', Phan Kim Ngoc', Phan Toan Thang^ 

University of Science, Ho Chi Minh city 
National University of Singapore 

SUMMARY 

Mesenchymal stem cells (MSCs) are multipotent cells that may serve as a source of cells for generation of 
surrogate P cell which can apply to treat diabetes. However, effect of diabetic treatment by stem cell 
transplantation remains low, especially by mesenchymal stem cell transplantation. It is supposed that there are 
some errors in transdifferentiation process from mesenchymal stem cells into insulin secreting cells. TTiis work 
investigated expression of ten genes in the gene profile related with differentiation process from pancreatic 
stem cells into beta cells. Mesenchymal stem cells are derived from human umbilical cord blood. They are 
cultured and differentiated into osteogenic and adipogenic to examine their differential capacity. Then they are 
transdifferentiated into insulin secreting cells by three steps protocol: the first, treating in H-DMEM medium 
supplement with FBS and retinoic acid; the second, treating in L-DMEM supplement with FBS, nicotinamide 
and EGF; the last, treating in L-DMEM supplement FBS and exendin^. In each step of this protocol, 
differentiated cells are investigated via examination of expression of ten genes by RT- PCR method. The gene 
profile of transdifferentiated cells are compared to that of beta cells in vivo. The results showed that 
mesenchymal stem cells expressed two genes: nestin, Isl-1 when they were not induced. After inducing with 
some chemicals, insulin secreting cells expressed 10 genes: nestin, Isl-1, Pdx-1, Ngn3, Pax6, Pax4, Nkx2.2, 
Nkx6.1, Glut-2, Insulin; while beta cells express nestin 7 genes: Nestin, Pdx-1, Nkx2.2, Nkx6.1, Pax6, Glut-2 
and Insulin. Difference in specific gene expression modulation was identified between in vitro trans-
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differentiation and in vivo differentiation. That means islets derived from in vitro trans-differentiation were not 
fully indentical to islets derived from ;•« v/vo differentiation. ,,i , ,• ,.,., 
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