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thu hoach t&€ bao goc tir moi trudng nuoi cdy, cic t€ bao géc toan ning/da nang
c6 ngudn goc tir day ron dugc phan 1ap tir d6; va chat tri liu bang t&€ bao goc
chifa t€ bao gbc toan nang/da niang c6 ngudn gdc tir mau day rén hodc cic t& bao
biét héa tr d6. Séng ch€ cling dé cap dén moi trudng nuoi cdy t€ bao goc,
phuong phdp nudi cdy t€ bao goc khac biét & chd budc nudi cdy va ting sinh céac
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t€ bao goc dugc dic trung & chd moi trudng ndy chia t€ bao goc hinh cdu hoic
céu tric ba chiéu.
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Linh vire k¥ thuat duoc dé cap

Séng ch€ dé cap dén phuong phép phéan lap t& bao géc toan nang/da nang c6
ngudn goc tir mau day ron, dic trung & chd bao gdm budc nu6i cAy bach ciu don
nhén dugc phén 1ap tir mdu day ron trong binh nu6i ciy chia fibronectin va ti€p theo
1a buéc thu hoach t&€ bao gdc tir moi trudng nuoi cdy nay, t& bao goc toan nang/da
nang c6 ngudn goc tir day ron duge phéan 1ap bang phuong phap nay; va chét tri liéu
bang t€ bao gdc chita t& bao géc toan nang/da ning c6 ngudn géc tir mau day rén
hodc céc t&€ bao biét héa tir d6. Sang ché cling dé cap dén moi trudng nudi cAy cic t&
bao goc nay, phuong phap nuoi ciy t& bao gbc dic trung & chd bao gébm budc nudi
cdy va tang sinh t€ bao gdc trong moi trudng nudi c4y, va phuong phap 1am ting tinh
g06c cua t& bao 'g6c duoc dac trung boi moi trudng chida t€ bao goc hinh c4u hodc cau
triic ba chiéu.

Tinh trang k¥ thuét ciia sing ché

Cic t& bao géc duogc dic trung béi tinh tur d8i méi, tinh biét héa va tinh bt ti,
da c6 goi ¥ rang t€ bao goc c6 thé giai quyét cc van dé lién quan dén y hoc t4i sinh
va thay th€ mo sao cho chiing c6 thé dugc sit dung dé diéu tri cic bénh thodi héa
khic nhau ciing nhu cho phép c6 duge nhiing hi€u biét chuyén sau vé sinh hoc t&
bao. T€ bao gbc ngudi trudng thanh, thu duge tit cdc mo khéc nhau, duge quan tam
nhi€u hon so véi c4c t€ bao géc tir phoi thai do ching c6 thé duoc 14y tir nhiéu nguén
va khong vap phai nhi€u phan d6i v& mat dao ditc nhu khi sit dung c4c phoi thai
nguoi 1am nguon t& bao. Ngoai ra, céc t&€ bao g6c phéan l4p tir mau day ron c¢6 wu
diém hon so véi t& bao g6c ngudi trudng thanh & chd ngudi cho méu day r6n khong

bi thuong, khong nhu nguodi cho tity xuong hoac moé ma.
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Céc t&€ bao goc trung mo c6 nguén goc tir mau diy ron duge dua thanh cong
vao nhieu loai & bao khdc nhau bao gém t€ bao than kinh, & bao gan, t& bao tao
xuong, v.v., in vitro (Sun, W. et al., Stem cells, 23:931, 2005; Hong SH. et al.,
Biochem. Biophys. Res. Commun., 30:1153, 2005; Hutson EL. et al., Tissue
Engineering, 11:1407, 2005). Ciing c6 nhiéu bdo cdo vé viéc cdy ghép thanh cong
in vivo céc t& bao gbc trung mo c6 nguén goc tit mau diy rén doi véi nhing t6n
thuong, bénh ti€u dudng va bénh nhéi méu co tim (Nonome, K. ef al, Am, J.
Physiol. Gastrointest. Liver Physiol., 289:1091, 2005; Yoshida, S. ef al., Stem cells,
23:1409, 2005; Kim Bo. et al., Circulation, 112:96, 2005). Do it c6 kha nang truyén

“bénh lay nhiém va gy ra bénh manh ghép chong lai vat chi, nén viéc cdy ghép cic
t€ bao gbc trung mo c6 ngudn goc tir mu day ron dugc ting dung rong rdi cho ca tré
em va nguoi trudng thanh (Claudio G. B. et al., Annual Review of Medicine, 57:403,
2006). Cho du viéc cidy ghép mau tir day r6n dugc chdp nhan 12 mot phuong phip
di€u tri mot s6 bénh, dic biét 1a cdc bénh lién quan t6i su hinh thinh &€ bao méu
(Grewal, SS. et al., Blood, 103:1147, 2004; Knutsen, AP. et al., Journal pediatrics,
142:519, 2003; Ooi, J. et al., Blood, 103:489, 2004; Sanz GF. et al., Blood, 103:489,
2004), nhung van con it cac nghién ctu vé t& bao gdc trung moé c6 ngudn goc tir mau
day r6on trén l14m sang. Vi du, di c6 nhiéu bdo cdo vé céc t& bao gbc duge sir dung
thanh cong trong viéc chifa tri, khong hoan toan khéi nhung ciing khoi mot phan,
cho phu nit t6n thuong tly s6ng va bénh nhan méc bénh Buerger (Kim, SW. e7 al.,
Stem cells, 2006; Kang, KS. et al., Cytotherapy, 7:368, 2005). Tuy nhién, co ché phat

trién t€ bao hodc c4ch thifc nuéi c4y va tang sinh chiing vin con chua dugc biét dén.

Viéc phan lap céc t&€ bao gbc trung mo tir mau day r6n c6 nhiéu khé khan. Vi
du, khi phuong phép phén 1ap céc &€ bao gbc trung mo6 c6 nguén géc tir thy xuong
duge 4p dung cho méu day r6n, thi ty 1& phan 1ap chi con lai khoang 20%. Chi c6
50% t& bao goc trung mo c6 thé duge phan 1ap tir mau tuoi duge 14y trong khoang
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thoi gian 5 gi6 trude khi tién hanh phan 14p. Tuy nhién, ty 1& phan lap bi giam xuéng
con 20% hodc thap hon néu mau nay duge 14y qua 5 gid trude khi phan 14p va mic

du dugc phén lap, nhung cac t€ bao nay ciing khong tang sinh tot.

Ban chat k¥ thuat ciia sang ché

Cic tac gia sing ch€ di tién hanh nhiéu nghién ciu k§ ludng va sau rong d6i
véi qué trinh phén 1ap va tang sinh khéi cla cic t& bao gbc tit mau day ron, tir d6
phét hién ra rang khi dugc nuoi cay véi su c6 mét clia fibronectin, thi bach ciu don
nhén duoc phan 1ap tir mau day rén ngudi c6 kha nang tang sinh nhanh va hinh
thanh cdc cum t€ bao c6 dang hinh con su6t, va van duy tri duoc c4c dic tinh cia t&
bao gbc sau nhi€u ngdy. Do d6, dua trén nhiing phét hién ndy, sing ch& dé xuat
phuong phap phan 14p déc hiéu t€ bao goc toan nang/da nang khong lién quan t6i su
tao mau c6 ngudn goc tir mau day r6n va cic t&€ bao géc trung mo va phuong phip

tang sinh chiing véi khoi luong 16n.

Do d6, muc dich cia sing ché 1a d€ xuat phuong phdp phan lap t€ bao goc
toan nang/da nang c6 nguén gbc tir day r6n, bao gébm budc nuéi cAy bach ciu don
nhan da phan 1ap tir mdu diy r6n véi su c6 mat cia fibronectin va buéc 14y céc &€
bao g6c nay ra khdi méi truong.

Muc dich khéic clia sdng ché 1a dé xudt t€ bao gbc toan nang/da ning cé
nguon goc tir day r6n dugc phan 14p bang phuong phép phan l1ap néu trén.

Muc dich khac nifa clia sing ché 1a dé xuét chat tri liéu bang t&€ bao goc bao
gom t& bao gbc toan nang/da nang c6 nguén goc tir day r6n hoic cic t& bao biét héa
tir do.

Muc dich khic nifa ctia sang ché 1a d€ xuit moi trudng nuoi cdy cic t& bao
g0c nay.

Muc dich khéc nita ctia sdng ché 1a dé xuat phuong phdp nuoi ciy cc t& bao

g0c, bang cach sir dung méi trudng nuéi cAy néu trén.
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Sdng ché con dé xuat phuong phép lam ting tinh géc clia c4c t& bao géc bing
céch slr dung moi trudng nuoi cdy € bao géc c6 dang hinh cAu hodc ciu triic ba

chiéu.

MO0 ta vin tit hinh vé

Fig.1 1a c4c anh thé hién cum & bao tao ra sau khi cdc bach cu don nhan phan lap
tlr ngudi miu day ron dugc nudi cdy trong 14, 15, 16, 17 va 18 ngay (I4n luot 13 A,
B, C, D vaE) va t€ bao sau khi 3 ngay (F);

Fig.2 14 d6 thi thé hién sy ting trudng t€ bao tich lity dugc biéu thi theo thdi gian.
Fig.3 thé hién két qua phan tich bo nhiém séc thé sau khi t& bio géc toan niang/da
nang c6 ngudn goc tir day ron duge nuodi cdy trong thoi gian dii.

- Fig.4 1a biéu d6 dém t€ bao dong chay véi cac miu biéu hién cic chat chi déu khéac
nhau trén c4c € bao goc toan nang/da nang c6 ngubn goc tir day ron theo sing ché.
Fig.5 thé hién cdc mAu biéu hién clia c4c chat chi dau khong biét héa khac nhau trén
t€ bao gbc toan nang/da nang c6 nguén goc tir day ron theo sdng ché nhu dugc x4c
dinh bang may dém t& bao dong chdy va nhuém mién dich (A: biéu d6 t& bao dong
chay ciia t& bao bidu hién Oct4, B: hinh anh ctia Oct4 nhuém mién dich, C: hinh 4nh
clia nhan dugc nhudm trong cic t& bao biéu hién Oct4, D: anh két hop clia su biéu
hién Oct4 va su nhuém nhéan). .

Fig.6 thé hién su bi€u hién clia ZNF281 trong terra-1, hUCB-MSC, AD-MSC va
AM (t4m phia trén) va trong hUCB-MSC sau khi 3~9 ngay (hinh phia duéi) nhu
dugc phan tich bdi FACS.

Fig.7 thé hién su biéu hién ctia ZNF281, Oct4, Sox2, c-myc va Rex-1, tat ca céc chét
nay 12 cén thiét dé duy tri trang thdi khong biét héa, trong t& bao géc toan niang/da
nang c6 nguon goc tir day r6n ngudi theo sang ché, nhu duge x4c dinh bdi RT-PCR.
Fig.8 1a c4c anh thé hién su biét héa chia c4c t& bao géc toan nang/da nang c6 nguén
g0c tir day r6n nguoi thanh xuong, md, sun va than kinh (A: méu déi chiing do su
biét héa khong phai thanh t&€ bao tao xuong sau khi nhudém béng Alizarin d6 S, B: t&
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bao do biét héa thanh t& bao tao xuong sau khi nhuém bang Alizarin d6 S, C: mu
doi chimg do su biét héa khong phéi tir t& bao tao m6 md sau khi nhuém bang diu
doé O, D: t& bao do suu biét héa tir t& bao tao mé md sau khi nhuém bang diu dé O,
E: t&€ bao do su biét héa tix t& bao tao sun sau khi nhuém bang toluidin xanh da trdi,
F: vién t€ bao do su biét héa tir t&€ bao tao sun, G: t& bao dugc nhudém mién dich bang
chat chi ddu than kinh Tuj-1 va MAP2 sau khi biét héa t&€ bao than kinh).

Fig.9 thé hién ndng do ARN cia & bao g6c toan nang/da nang c6 nguén goc tir day
ron sau khi cam ting biét héa t&€ bao tao xuong va biét héa t€ bao tao moé md, nhu
dugc x4c dinh boi RT-PCR (PPAR-y va FABP4 1a chét chi d4u biét héa moé md va
Colagen loai 1 12 chat chi ddu biét héa su tao xuong. PPAR-y: thu thé hoat héa chét
tang sinh gamma, FABP-4: Protein gin két axit béo-4, GAPDH: Glyxeraldehyt-3-
phosphat dehydrogenaza).

Fig.10 thé hién mau biéu hién clia c4c protein & vong mac trong t& bao goc toan
nang/da nang c6 ngudn goc tir day ron theo sang ché.

Fig.11 thé hién su tiét c4c xytokin khdc nhau vio méi trudng nudi ciy clia t& bio goc
toan nang/da nang c¢6 nguén goc tir day ron ngudi, nhu duge phan tich boi day
khéng thé (A: hUCB—MSCi, B: hUCB-MSC2, C: hUCB-MSC3, D: su sip hang cia
c4c khang thé, POS: miu d6i ching duong tinh, NEG: miu déi ching am tinh,
GCSF (Granulocyte-Colony Stimulating Factor): yéu t6 kich thich bach cau hat-cum
t€ bao, GM-CSF (Granulocyte Monocyte-Colony Stimulating Factor: yéu t6 kich
thich cum t& bao bach ciu don nhan va bach ciu hat), ICAM-1 (Intra-Cellular
Adhesion Molecule): phian tt bAm dinh ndi phan tir, IFN-y: Interferon-y, IL:
intoleukin, MCP (Monocyte Chemoattractant Protein): protein hip dan héa hoc cla
bach cau don nhan, M-CSF (Monocyte Chemoattractant Protein): yéu t6 kich thich
bach ciu don nhan-cum t& bé}o, MIG (Monokine induced by Interferon Gamma):
monoKin cam ung béi intoleukin gamma, MIP (Monokine induced by Interferon
Gamma): protein gay viém dai thuc bao, RANTES (Regulated upon Activation,
Normal T-cell Expressed and Secreted): t€ bao T thong thudng dugc diéu hoa trong
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qué trinh hoat héa, dugc biéu hién va duoc tiét ra, TGF-B (Transforming Growth
Factor-B): yéu t6 ting trudng bién ddi B, TNF (Tumour Necrosis Factor): yéu t6 gay
chét hoai kh6i u, STNFR (soluble Tumour Necrosis Factor Receptor): thu thé clia
yéu t6 gy chét hoai khdi u hoa tan, PDGF-BB (Platelet-Derived Growth Factor-BB):
yéu t0 tang trudng c6 nguén goc tir tiéu cau-BB, TIMP2 (Tissue Inhibitor of
Metalloproteinases-2): chét ttc ch€ mo clia metaloproteinaza-2).

Fig.12 va Fig.13 12 c4c 4nh thé hién moi trudng nuéi cdy c6 ciu tric 3 chiéu clia &
bao gdc toan nang/da nang c6 ngudn goc tir day ron bang cich slr dung quy trinh
nuoi cdy dang hinh ciu va c4c t& bao STO va miu biéu hién clia cic yéu t6 phién ma
Oct4 va Sox2 nhu dugc xdc dinh boi RT-PCR (Fig.12: moi trudng nudi ciy ¢ cau
triic 3 chiu cia € bao gbc toan ning/da ning c6 ngudn goc tir day rén béng quy
trinh nuoi cdy dang hinh cau, Fig.13: moi trudng nuoi cdy c6 c4u tric 3 chiéu clia t&
bao gdc toan nang/da nang c6 nguén goc tir day ron trén cac t€ bao STO).

MO ta chi tiét sing ché

Theo mot khia canh, sdng ché dé cap dén phuong phdp phén 1ap cic t€ bao
g6c ¢6 ngudn goc tir mau day rén, duoc cﬁc trung & chd bao gébm budc nuoi cay
bach ciu don nhén da phan 1ap tix mau day rén trong binh nu6i c4y chita fibronectin

va buéc thu hoach cac t&€ bao gbc nay tir moéi truong nudi cAy.

Theo mét phuong 4n, bude thu hoach t€ bao gbc tir moi trudng bao gdém budc

stt dung tinh chat mién dich clia cic t& bao goc dé tach cdc t& bao goc nay.

Qua trinh phén 1ap bach c4u don nhan tir mdu day ron ¢ thé duogc tién hanh
bang cich st dung phuong phép thong thudng. Sau khi tron méu day ron véi
Hetasep d¢ 1am tan héng cdu, bach cdu don nhan dugc phan lap bang c4ch sir dung
Ficoll-paque. Theo sdng ché, t6t hon néu Hetasep dugc sit dung véi hugng 0,5 ~
2ml/SmL.
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Dé tang hiéu sust phan 1ap bach cu don nhan, m4u déy r6n sit dung trong
sang ché t6t hon 1a mau day r6n dugc 14y ngay sau khi sinh nd, dugc bao quéan &
nhiét d6 trong phong trong 12~48 git sau khi 1dy mau, hoic dugc bao quan &
3~5°C trong 6~72 gi¢ sau khi 14y mau.

Qua4 trinh phén 14p cic t€ bao goc it bach cdu don nhan ¢6 nguén géc tit miu
day r6n theo sdng ché€ dugc dac trung & chd sir dung fibronectin. Thuét ngit “binh
nudi cay chifa fibronectin”, nhu duge sit dung trong ban mo ta nay, c¢6 nghia la diéu
kién trong d6 bach ciu don nhén c6 thé dugc tiép xtc véi fibronectin. Vi du,
fibronectin c6 thé dugc tao 16p trén binh nu6i cdy hodc ¢ thé nim & dang hinh cdu
hodc céu triic ba chi€u trong moi trudng nuéi c4y. Theo mot phuong 4n clia séng
ché, khi binh nuo6i cdy chita fibronection, thi fibronectin c6 thé ¢6 mat do nim trong
khoang tir 0,1 dén Img/mlL.

Fibronectin sir dung trong sing ché ¢ thé ¢6 ngudn géc tir dong vat nhung
khong chi gi6i han & dong vat va t6t hon 1a c6 ngudn g(‘)'é tr nguoi. Ciing nhu vay,
fibronectin c6 thé dugc diéu ché bang cdch tdng hop nhan tao (vi du, nhu bang cich
t6ng hop héa hoc, tdng hgp nhd sir dung cht tdng hop peptit, v.v.) hoic sinh téng
hop (vi du, nhu k§ thuat ADN i t6 hogp, nuo6i cdy nguyén bo soi, v.v.) hodc c6 thé
dugc tach ra tir huyét twong dong vat ké ca ngudi tir nén ngoai bao. Fibronectin ¢6

thé 12 manh hoc trinh t peptit chia fibronectin hoéc c6 thé chita manh hoc peptit.

Khong c6 gidi han déc biét d6i v6i moi truong nuoi cdy san cb khi cac bach
cau don nhin dugc nuoi cdy trong binh nuéi cdy chia fibronectin. Tot hon, néu
SNU-1 hoac EGM-2 dugc stt dung 1am moi trudng co ban dé nu6i cdy c4c bach ciu
don nhan.

Moi truong SNU-1 chita cdc thanh phéan sau (bang 1).
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Bang 1
SNU-1 SNU-1 SNU-1
(mg/l) (mg/l) (mg/l)
Ca(l,(khan) 200 L-Isoloxin 78 i-Inositol 3
KCL 400 L-Loxin 78 Riboflavin 0,15
MgSO,(khan) | 97,67 L-LysmHCl | 108,75 | Thiamin HCI 1,5
NaCl 7635 L-Methionin 225 L-Alanin 17,8
NaH,PO,H,0O 140 | L-Phenylalanin 48 L-Asparagin 30
H,0
D-Glucoza 1000 L-Serin 21  |AxitL-aspartic, 26,6
Phenol do 10 L-Threonin 72 Axit L- 294
glutamic
Natri pyruvat 110 L-Tryptophan 15 L-prolin 23
L-Arginin HCl 189 L-Tyrosin 4 Nicotinamit 1,5
2Na.2H,0
L-Xystein.2HCl 36 L-Valin 69  |PyridoxinHCl| 1,5
L-Glutamin 292 | D-Ca pantotenat 1,5 NaHCO; 1000
Glyxin 15 Cholin Clorua 1,5
L-Histidin 63 Axit folic 1,5
HCLH,O

Theo séng ché, t6t hon néu moi trudng nudi c4dy co ban duge bd sung FGF-B
(Fibroblast Growth Factor - Yéu t6 tang trudng nguyén bao soi), axit ascorbic, EGF
(Epidermal Growth Factor - Yéu t6 ting trudng biéu bi), hydrocortison, IGF-I
(Insulin-like Growth Factor-1 -Yéu t6 tang trudng giong insulin 1) hoac VEGF
(Vascular Endothelial Growth Factor - Yéu t6 tang trudng ndi mach), va heparin va
tuy ¥ 1a GA-1000 (Gentamyxin sulfat, Amphoterixin-B) néu can.

Tot hon, néu moi trudng nuoi cdy co ban dugc bé sung huyét thanh bao thai

bo (FBS — fetal bovine serum) 20%, bFGF (Yéu t6 ting trudng nguyén bao soi)
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1~40ng/ml, axit ascorbic 0,1~5,0ug/ml, EGF (Yéu t6 ting trudng biéu bi)
1~40ng/ml, hydrocortison 0,1~1pg/ml, IGF-I (Yéu t6 tang trudng gidng insulin 1)
1~40ng/ml hoic VEGF (Yéu t6 tang trudng ndi mach) 1~5ng/ml va heparin
20~25ug/ml va tuy ¥ 1a GA-1000 (Gentamyxin Sulfat, Amphoterixin-B) néu can.

Sau khi nuo6i cdy trong 3 ngay, cac bach cau don nhan vén con & trang thai lo
Iimg duoc loai bd chi dé lai c4c t&€ bao bam dinh dugc nuoi cdy. Trong s6 cic bach
ciu don nhan bam dinh vao binh nudi c4y, chi c6 céc t& bao goc duge tang sinh. Sau
tir 12 dén 20 ngay phan lap, c6 thé quan st dugc qué trinh ting sinh nhanh clia &
bao goc. Trong ban mo t3 nay, t6t hon néu moi trudng nuoi c4y duoc thay bing moi

truong sach 2 hoac 3 ngay mot 1an.

Dé thu dugc t&€ bao gdc toan nang/da ning c6 nguén goc tir day rén tir moi
trudng nuoi cdy, cb thé sit dung k§ thuat FACS ding mdy dém t€ bao dong chdy c6
chic nang phén loai (/nt. Immunol., 10(3):275, 1998), ¢6 thanh khudy tir, hoac
phuong phép phén tich trong lugng dua trén khéng thé dic hiéu véi cic € bao goc
trung mo (J. Immunol., 141(8):2797, 1998). Dé thu dugc t€ bao gbc toan ning/da
néng tir thé tich kh6i cia moéi trudng, c6 thé str dung cot c6 cic khang thé dic hiéu
gén v6i phan tir biéu hién trén bé mat t& bao duoc bat dong (dudi day duoc goi Ia

“khdng nguyén bé mat”) & dang don 1é hoac két hop.

Viéc phan loai biang phuong phép dém t€ bao dong chay c6 thé duoc tién
hanh bang c4ch nap dién tich cho cdc giot nho finh dién hodc bét giit t& bao. Trong
cic quy trinh ndy, khang thé nhan biét dic hiéu khdng nguyén bé mit duge dénh
d#u bang huynh quang, sau d6 cudng do phat huynh quang dugc x4c dinh tix thé tiép
hop khéng nguyén-khéng thé da d4nh dau va duoc chuyén héa thanh tin hiéu dién
dé x4c dinh nong do biéu hién ctia khing nguyén € bao. Ngoai ra, cic loai chat

nhuoém huynh quang khéc nhau c6 thé dugc stt dung & dang két hop dé tich cic &
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bao biéu hién cdc khang nguyén bé mit khéc nhau. Cic chit nhuoém huynh quang 1a
FITC (fluoresxein isothioxyanat), PE (phycoerythrin), APC (allo-phycoxyanin), TR
(TexasRed), Cy3, CyChrome, Red613, Red670, TRI-Color, va QuantumRed.

Trong FACS st dung mdy dém t& bao dong chay, t€ bao géc thu hoach tir
moi trudng nudi cdy béng cdch, vi du, qu4 trinh ly tim ¢ thé duge nhuém mién dich
truc ti€p bing khéng thé hodc c6 thé dugc ting sinh trong méi trudng thich hop trude
khi nhuom mién dich bing khang thé. D& nhuém mién dich, mau t€ bao dich duge
tron véi khéng thé so cAp dic hiéu véi khang nguyén bé mit va duoc 0 tir 0,5 dén 1
~ gi® trén d4 lanh. Néu khéng thé so cap nay dugc d4nh déu béng chét nhuém huynh
quang, thi mau t&€ bao dugc rira va duoc tich bang mdy dém t& bao dong chay. Néu
khéng thé so cip khong dugc ddnh ddu bang chat nhuém huynh quang, thi mau t&
bao da duge xir 1y bing khang thé so cAp duoc rira va tron véi khdng thé thit cap gin
huynh quang c6 thé gén két vdi khang thé so cap nay. Tiép d6, & bao nhudém mién
dich nay dugc G ti€p tir 0,5 dén 1 gid trén d4 lanh va duge rira trude khi tich bang

mdy dém t& bao dong chay.

Te€ bao goc toan nang/da nang c6 nguon goc tir day ron phan 1ap theo sing
ché ¢ it nhat mot trong s6 cac tinh chit sau:

(@) ¢6 dac tinh mién dich duong tinh véi cdc yéu t6 phién ma c-myc va
ZNF281.

(b) bdm dinh vao bé mat phi nén ngoai bao va tao ra cum t& bao ¢ hinh
dang con su6t hoac hinh c4u sau khi bam dinh tir 5 dén 30 ngay.

(c) ¢6 CPDL (cumulative population doubling level - nong do tich lity nhan
do6i quén thé) ndm trong khoang tir 30 dén 45.

(d) c6 dac tinh mién dich am tinh véi CD14, CD31, CD34, CD45 va HLA-
DR.

(e) c6 tinh chuyén biét doi véi trung bi, ndi bi va ngoai bi t& bao.
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(f) tiét ra it nhat mot xytokin hodc chemokin duge chon tit nhém gém TIMP-
2, TGF-B, RANTES CINC-3, EOTAXIN, GM-CSF, IFN-y, IL-1b, IL-3, IL-6, IL-8,
IL-10, IL12p40, IL13, IL-16, IP-10, Leptin, MCP-2, MIG, MIP-3a, b-NGFm,
sTNFRI, va PFGF-bb.

Béng ching vé viéc céc t&€ bao gbc toan nang/da nang c6 ngudn goc tir day
16n theo sing ché vin khong bi biét héa c6 thé thdy tit viec biéu hién Oct-4, Sox-2,
Rex-1, c-myc, va ZNF281 & t€ bao goc.

Ngoai ra, khi CPDL (néng do tich liiy nhan doi quén thé) nim trong khoang
tir 30 dén 45, thi t&€ bao gbc toan nang/da nang c6 nguodn goc tir diy ron theo sing
ché& c6 tinh ting sinh manh. Phan tich b nhiém sic thé cho thdy ring t& bao theo
sdng ché tang sinh nhanh, nhung vin mang cau tric cla nhiém sic thé thong

thuong.

T& bao gbc toan nang/da nang c6 ngudn goc tir day ron theo sang ché cé tinh
mién dich am tinh d6i v6i CD14, CD31, CD34, CD45 va HLA-DR, da biét 1a chat
chi diu & bao géc tao mdu hodc chat chi ddu lién quan t6i sy thai loai mién dich. Do
 thi€u céc chét chi du lién quan t6i sy tao mdu hodc lién quan tGi su thai loai mién
dich nay, nén c4c t&€ bao géc c6 ngudn géc tir mau day ron theo séng ché c6 thé duge
cdy ghép bang c4ch phan b6 mach & muc t6i thiéu va théi loai mién dich va tir d6 ¢6

thé duoc sir dung dic hiéu trong qu4 trinh di ghép.

Té& bao goc toan nang/da nang cé nguén goc tir day ron theo sang ché cling
c6 thé biét héa thanh t& bao gan tix cic t& bao trung bi va t& bao than kinh va t& bao
vong mac tir ngoai bi cling nhu c4c t& bao tao xuong, sun va moé md c6 nguén goc tir
trung bi. Do d6, t&€ bao gbc toan niang/da nang c6 nguén goc tir ddy rén theo sing
ché c6 thé duge 4p dung trong diéu tri nhiéu bénh khéc nhau.
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Ngoai ra, t€ bao goc toan nang/da nang c¢6 ngudn gbc tir miu day rén theo
sang ché c6 thé tiét ra cdc xytokin hodc chemokin khic nhau bao gém TIMP-2,
TGF-B, RANTES CINC-3, EOTAXIN, GM-CSF, IFN-y, IL-1b, IL-3, IL-6, IL-8,
IL-10, IL12p40, IL13, IL-16, IP-10, Leptin, MCP-2, MIG, MIP-3a, b-NGFm,
STNFRI, va PFGF-bb. Do ¢4 kha nang tiét ra cic xytokin hoac chemokin nay, nén t&
bao g6c toan nang/da nang c6 ngudn goc tir day roén theo séng ché c6 thé duge ting
dung d€ diéu tri nhiéu bénh kh4c nhau.

Tinh mdi ctia t&€ bao géc toan nang/da nang cé ngudn goc tir day ron theo

sang ché xuét phat tir cic dac tinh nay.

Nhu d4 néu trén, t&€ bao gdc toan nang/da nang c6 nguédn goc tir day r6n theo
sang ché c6 thé dugc biét héa thanh nhiéu loai t& bao bao‘ g6m t&€ bao tao xuong, sun,
m&, gan va than kinh, va do dé c6 thé dugc tng dung trong diéu tri cAc bénh tuong
ting nay. Do d6, sing ch& dé cap dén chét tri liéu bang t& bao goc bao gém t& bao
goc toan nang/da nang c¢6 nguén goc tir day ron theo sdng ché hodc cic t& bao biét
héa tir d6. Chat tri liéu bang € bao goc theo sang ché c6 thé dugc ding dé diéu tri
nhiéu bénh khic nhau bao gém, vi du, bénh than kinh (vi du, nhur bénh suy giam
than kinh), viém xuong khép (vi du, nhu viém khép phi dai, viem khép dang thap),
hién tugng mét xuong (vi du, nhu bénh x6p xuong), bénh gan (vi du, nhu xo gan), va
bénh tim mach.

Tot hon, néu chét tri liéu bang t& bao géc theo sang ché chifa it nhat mot chat
pha loang c6 thé bao vé va duy tri duoc & bao. Dung dich dém nhu nuéc muéi sinh
1y, PBS (dung dich dém clia mu6i phosphat), HBSS (dung dich mu6i can bang
Hank), va huyét twong hodc huyét thanh c6 thé duge st dung 1am chét pha lodng.
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Theo khia canh khic, sdng che dé cip dén moi trudong nuoi cay cac t€ bao
goc ndy. Moi trudng nay dua trén moi trudng EGM-2 hoic SNU-1 va duogc bd sung
huyét thanh bao thai bo (FBS) 20%, bFGF (yéu t6 tang trudng nguyén bao soi)
1~40ng/ml, axit ascorbic 0,1~5,0ug/ml, EGF (yéu t6 ting trudng biu bi)
1~40ng/ml, hydrocortison 0,1~1ug/ml, IGF-I (yéu t6 tang trudng giong insulin 1)
1~40ng/ml hoac VEGF (yéu t6 tang trudng ndi mach) 1~5ng/ml va heparin
20~25pug/ml, va tuy y 1a GA-1000 (Gentamyxin Sulfat, Amphoterixin-B) néu can.

Moi truong nudi cdy céc t€ bao goc 1a mdéi va duge sit dung trong phuong
phép phan 1ap t&€ bao gbc toan nang/da nang c6 ngudn gbc tir day ron theo sang ché,
Hon nita, m6i trudng nuoi cdy theo sang ché c6 tic dung trong qua trinh tang sinh tAt
ca cic t& bao goc ngudi trudng thanh bao gém cac t& bao géc c6 nguodn goc tir miu

day ron va dugc diing dé nu6i cay & bao goc ngudi trudng thanh.

Theo khia canh khic nifa, sdéng ché& dé cap dén phuong phép nuoi c4y cac t&
bao gbc bao gom budc nudi cdy va tang sinh céc t€ bao goc trong moi trudng theo

sang ché. T6t hon néu t€ bao g6c nay c6 thé 1a t& bao g6 ngudi trudng thanh.

Theo mét phuong 4n, moi trudong nudi cdy cic t€ bao goc theo sang ché ¢
thé duge sir dung 1am moi trudng € bao goc toan nang/da ning c6 ngudn goc tir day
r6n theo sang ché. Trong qua trinh nudi cdy trong moi trudng theo sdng ché, t6t hon
néu t& bao goc toan nang/da nang c6 nguén goc tir day rén theo sang ché c6 thé
dugc dé trong 3~5 ngly sau khi tao ra cum t€ bao & dang con suét. Tét hon, néu
budc nuoi cdy duge tién hanh trong diéu kién 5% CO, va c6 thé duge tién hanh trong
5~30 ngay, nhung sang ché khong chi gi6i han & cac di€u kién nay.

Van theo khia canh khic nita, sdng ch€ dé cap dén phuong phap lam ting
tinh g6c clia cic t&€ bao gbc, duge dic trung boi moi trudng chida t€ bao géc & dang
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hinh c4u hodc cdu tric ba chiéu tai d6 cdc t& bao goc duge nuoi cdy. D€ nuoi cy t&
bao gbc c6 céu tric ba chiéu, t6t hon 1a sit dung MEF (nguyén bao soi phoi thai
chuot). Hon nifa, t6t hon néu t&€ bao goc c6 thé 1a t&€ bao goc ngudi trudng thanh.

Trong ban mo ta nay, thuat ngit “lam tang tinh géc” ¢ nghia 1a tao ra duoc
cum t& bao giong t& bao géc phoi thai hodc biéu hién duge cic yéu t6 phién ma nhu

Oct4, Sox2, v.v. & néng do cao hon.

Hiéu qua c6 loi

Khi nuéi cdy t€ bao géc toan nang/da nang c6 nguén goc tir day rén nguoi
véi su 6 mat cta fibronectin, nhu duge gidi thich chi tiét & trén, t€ bao goc toan
nang/da nang c6 nguodn géc tir day rén nguoi theo sang ché€ nay s€ tang sinh nhanh
trong thoi gian dai ma khong bi biét héa, so véi t€ bao g0c nguoi trudng thanh thong
thudng. Ngoai ra, do chiing c¢6 kha nang biét héa thanh nhiéu loai t&€ bao khic nhau
nhu t€ bao sun, xuong, va md, nén cic t& bao goc toan nang/da nang theo sing ché
c6 thé duoc ting dung hitu hiéu trong viéc diéu tri cdc bénh khong thé chita dugce
thong thudng, ciing nhu cic bénh than kinh, bénh tim mach, va céc bénh lién quan

dén khung xuong.
Vi du thire hién sdng ché
Sang ché s€ dugc hi€u chi tiét hon thong qua cc vi du dudi day, ching chi

mang tinh chat minh hoa, chit khong nham gi6i han pham vi ctia séng ché.

Vi du 1: Qué trinh nudi cdy, ting sinh va phan tich bo nhiém sic thé cha c4c t& bao

goc toan nang/da nang c6 ngudn géc tir day rén

Céic méu UCB cta tré sinh du thang (n =20) duogc gom lai ngay sau khi sinh

c6 su chdp thuan clia nguoi me. Mau UCB cua tré sinh du thang duoc tron véi
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HetaSep (Stem cells Technologies INC, Vancouver, BC) dé 1am tan héng ciu. Tiép
d6, bach cAu don nhan thu dugc bang cich ly tam theo gradien mat d¢ Ficoll thong
thudng. C4c bach cdu don nhan niy dugc nu6i cdy véi mat do 1 x 10 €'bao/16 trén
céc dia 6 16 ¢6 phit 0,1mg/ml - 1mg/ml fibronectin va dugc giff trong moi trudng
SNU-1 hoic EGM-2 (Lonza) c6 bd sung EGM-2 SingleQuots chita 20% FBS.
EGM-2 SingQouts chita heparin, axit ascorbic, thEGF, hydrocortison, VEGEF,
thFGF-B, R*-IGF-], va GA-1000. Cic bach cdu don nhan giit khong cho bim dinh
vao nhau sau khi nu6i c4y 3 ngay duoc loai bd, déng thoi moéi trudng dugc thay bang
moi trudng méi 2 hoac 3 ngay mot 1an.

Cic t€ bao bam dinh dugc quan st dé tao ra cic cum t€ bao, c6 dang hinh
con su6t 5~30 ngay sau khi nu6i cdy trong diéu kién 5% CO, (Fig.1A). Ngay khi
duoc tao ra, cic cum t€ bao ting sinh nhanh chéng. Cic t& bao dugc tao hén dich
bing 0,125% Trypsin-EDTA 3~7 ngy sau khi tao ra cum t€ bao, va dugc chuyén
sang cic dia sach trong d6 t€ bao nay ti€p tuc duogc duy tri (cic Fig.1B, Fig.1C,
Fig.1D, Fig.1E va Fig.1F). Fig.1 Ia cdc 4nh thé hién qud trinh nuoi cdy & bao. Nhur
xem & Fig.1, cum & bao phat trién lan rong theo thdi gian. Sau khi nuoi ciy, cic t&
bao nz‘iy c6 hinh th4i déng nhat (Fig.1 thé hién qu4 trinh phéan 14p va tang sinh & bao
goc toan nang/da nang c6 ngudn goc tir day ron. Cic cum t€ bao tao ra sau khi cic
bach cdu don nhan dugc nuoi cdy sau 14 ngay (A), 15 ngay (B), 16 ngay (C), 17
ngay (D) va 18 ngay (E), va t€ bao sau khi ngay thit 3 (F)).

Trong khi chiing van ti€p tuc dugc nudi cdy, kha nang tang sinh ctia t€ bao
g6c toan nang/da nang cé ngudn goc tir day ron da phan 1ap duge phan tich bang
cach x4c dinh CPDL (ndng d tich lily nhan d6i quén thé) (Cristofalo et al., Proc.
Natl. Acad. Sci., USA 95, 1998). Céc t€ bao duogc phan chia bang cdch sinh san phan
doi. Do d6, toc do phat trién t&€ bao c6 thé duge xdc dinh theo thdi gian tai d6 mot t&
bao duoc chia thanh hai t& bao, dugc goi 1a thoi gian nhan d6i. CDPL cuaa 10 c6
nghia 12 mot & bao xay ra 10 qué trinh sinh san, tir 6 mot t€ bao ting sinh ra

khoang 1000 t& bao. C6 mot van dé 16n nhat d6i véi cdc t€ bao goc ¢ ngudn goc tir
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méau day r6n thong thubhg dé 1a chiing c6 kha ning ting sinh chdm hon ddng ké, so
V6i cic té bao gbc trung mod ¢6 ngudn gbe ti tity xuong hodc moé md. Do trén 1am
sang yéu cau mot luong 16n t& bao gbc, nén kha nang tang sinh ctia cac t& bao goc 1a
rit quan trong. Viéc xac dinh nay dugc tién hanh nhu sau. Trude tién, cac t€ bao goc
toan nang/da ning c6 nguén goc tir day 16n cha 3 loai t& bao dugc phan lap tir cic
mau khic nhau 14y tir mau day r6n va duoc nudi cdy véi mat do 2x10° t€ bao trén
100 dia va dugc nuoi cdy giong trong khoang thoi gian nhu nhau tir 3 dén 4 ngay
“dong thoi tién hanh dém t€ bao bang céch sit dung may dém t& bao. Qu4 trinh dém
t&€ bao duoc tién hanh cho t6i khi cc € bao ngimg phat trién. Cic tri s6 CPDL thu
duogc dua trén viéc x4c dinh lugng t€ bao dé€m dugc theo cong thic 1 dudi day:

Ni/N; = 2*hogc [log(Ny) - logNp1/log(2) =X

trong d6, N; 1a s6 lugng t€ bao trong moi trudng ban dau va Ny 12 s6 lugng t€
bao trong diéu kién bao hoa trong qud trinh nuoi cAy.

CAc tri s6 CPDL dugc tinh toan trong khi c4c t& bao tiép tuc dugc duy tri. Dé
tién hanh so sanh, hUCB-EPC (human umbilical cord blood derived endothelial
progenitor cells - n@i-té' bao ban diu c6 ngudn gbc tir mau day rén ngudi) dugc sit
dung 1am m4u doi chiing. Céc két qua duoc thé hién & Fig.2. Nhu dugc thé hién & do
thi ctia Fig.2, hUCB-EPC ¢6 tri s6 CPDL béng khoang 20 sau hon 2 thing, trdi lai tri
s6 CPDL clia tét ca céc t&€ bao gbc toan nang/da nang c¢6 nguén goc tir day ron tir 3
mAu khic nhau dugc quan sét lai ndm trong khoang tir 40 dén 45. Cac tri s6 nay cho
thay ring trén ly thuyét, cic t& bao c6 thé phét trién t6i 10™ t& bao trén mot cum &
bao.

Nhin chung, cic t&€ bao c6 kha ning ting sinh manh c6 thé dugc hinh thanh
trong cac bénh ung thu, c6 kha néing phat trién dit doi. Ngay khi bi ung thu, c4c €
bao nay c6 thé tang sinh ma khong lién quan t6i cdc tin hiéu diéu hoa khic nhau
trong co thé, va do d6 khong thé duoc st dung trong cdc phuong phap tri liéu bang &

bao goc va khong phit hgp v6i muc dich nghién cttu. Do d6, can x4c dinh xem
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nhiém sic thé clia cdc t€ bao g6c toan nang/da nang c6 nguén goc tir day rén duoc
phén 14p theo sdng ch€ ¢ binh thuong hay khong. Trong ban mo ta ndy, viéc phan
tich bo nhiém sic thé dugc tién hanh dé thir nghiém cic nhiém sic thé clia t& bao.
Nhu c6 thé thiy & Fig.3, nhan thdy ring cic t& bao c6 céu triic nhiém séc thé binh
thuong ngay ca sau khi nu6i ciy giong 10 ngay.

Vi du 2: Phan tich khdng nguyén bé mit clia c4c t€ bao géc toan ning/da nang cé
nguén goc tir day ron

Phuong phép do dong chay t&€ bao dugc ti€n hanh dé phan tich c4c dic tinh t&
bao duge tao hén dich trong méi trudng. D6i v6i phenotyp cha cdc khing nguyén bé
mat t€ bao, cic t&€ bao thu dugc sau khi 3~4 ngay nuoi cdy duge nhudm khéng thé
ti€p hop bang fluoresxein isothioxyanat (FITC) hodc phycoerythrin (PE), va duoc
phan tich bing FACSAria (Becton Dickinson, NY).

Céc khéng nguyén bé mat sit dung dé phan tich céc dic tinh clia t& bao géc
toan nang/da nang c6 ngudn goc tir day ron (€ bao goc toan niang/da ning mot
phan) phan 1ap theo sdng ché dugce cho cam dng CD10 (chat chi ddu t&€ bao T),
CD14 (chat chi ddu bach cAu mono), CD24 (chat chi dau & bao biéu mo), CD29
(chét chi dau bach ciu mono), CD31 (chat chi d4u noi bao), CD34 (chat chi dau &
bao gdc tao mau), CD44 (chat chi ddu t& bao goc trung mo), CD45 (chat chi dau t&
bao g6c khong tao mau), CD51/61 (chét chi d4u tao xuong), CD73 (chét chi dau &
bao gbc trung mo), CDI0 (chat chi ddu t&€ bao goc trung mo), CD105 (chat chi ddu
t&€ bao goc trung mo), CD133 (chét chi dau t€ bao gbc tao mdu), va HLA-DR (chat
danh dau lién quan t6i thai loai mién dich), va dugc phan tich bang céch sir dung
méy dém t€ bao dong chdy. Cic két qua dugc tém tét trong Bang 2 va dugc mo ta
bang gian d6 & Fig. 4.
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Béng 2
Khing nguyén CD trén t& bao goc cé nguén goc | T& bao/tdng s6 t& bao duge
tir mau day ron toan nang/da nang | nhudm 16 rang (%)

CD10 0,2+0,1
CD14 2010
CD24 | 68,729
CD29 100£0,0
CD31 ‘ 04 +0,7
CD34 35+34
CDh44 100 £ 0,1
CD45 0,0£0,1

CD51/61 6,4+10,8
CD73 99,6 £ 0,5
CD90 99,7+0,3
CD105 99,5+0,8
CD133 0,1£0,1

HLA-DR 20+32

Vi du 3: MAu biéu hién ZNF281 va yéu t6 phién ma nhén trong c4c t& bao géc toan
ning/da nang c6 nguén goc tir day rén

ZNF281 (protein mang ngén tay k&m 281) 1a mét trong cic yéu t6 phién ma
nhan cia ESC (Wang J et al. (2006) Nature 444, 364-368). ZNF281, ciing dugc goi
1a ZBP-99, chita 4 ngén tay kém Kruppel-type ¢6 91% trinh tur axit amin tutong dong
va 79% trinh tu giéng nhu trinh tr axit amin dugc tim thay trong ZBP-89. Ngoai ra,
c4c trinh tur axit amin trong cdc phan doan c6 tin cling 1a carboxy ctia 2 gen nay c6
kha ning bién d6i manh. Khung doc m& du doan cia ADN vong trong ZNF281 ma
héa protein 99kDa. EMSA (Electrophoretic mobility shift - su thay d6i tinh vu dong
dién chuyén nhu da néu) cho thdy rang protein ZNF281 gin két dac hiéu véi cdc yéu
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t0 hoat héa giau GC ciia cic gen GASTRIN va ORNITHINE DECARBOXYLASE
(Law DJ et al. (1999) Biochem Biophys Res Commun 262, 113-120; Lisowsky T et
a L. (1999) FEBS Lett 453, 369-374). ZNF281 dugc x4c dinh 1a protein lién két véi
c-MYC biéng k¥ thuat x4c dinh protein da chiéu quang phd khéi va tinh ché 4i Iuc
lien ti€p (Koch HB et al. (2007) Cell Cycle 6, 205-217.).

Céc gen Oct3/4, nhu cdc yéu t6 phién ma thudc ho POU, da biét 1a khong c6
mdt trong cic mo biét héa, nhung duoc biéu hién cu thé trong cic &€ bao goc khong
biét héa c6 kha nang tang sinh manh (Tai M-H. et al., Carcinogenesis 26:4 95, 2005;
Tondreau T. et al., Stem cells, 23:1105, 2005). Nhin chung, Oct3/4 dugc sit dung
1am céc chat chi d4u d6i véi cic t€ bao goc tir phoi thai va cling nhu c4c chét chi dau
thé hién su khong biét héa. Cum t€ bao duge nhuém bing céch sit dung Oct4 1am
chét chi dau d6i véi tinh goc cha t&€ bao gbc. Do d6, nhan thay ring nhiéu t€ bao ¢
Oct4 dugc nhuom quanh nhéan. Phuong phap do dong chdy t& bao ciing chi ra su
biéu hién clia Oct4 trong t€ bao. |

Dé nhuoém céc protein ndi bao, cic t&€ bao dugce dé c6 dinh & 4°C qua dém
v6i 4% formaldehyt va dugc gay thd&m trong 10 phit bang 0,1% Triton X-100
(Sigma-Aldrich). Céc phién kinh va dia dugc G trong 1 gid bang khéng thé so cip
ctia chudt Oct4 khang ngudi (1:200), duoc rira bang PBS (dung dich dém cha mu6i
phosphat; Gibco), duge nhuém mién dich trong 1 git bang khéng thé thit cap IgG
khéng chuét clia d¢, dugc ti€p hop véi Alexa594 (Invitrogen) trong lic 46 nhan vin
dugc dém nhuém bang DAPIL

Nhu duge thé hién & cc Fig. 5 va Fig.6, nhan thdy ring c6 nhiéu t& bao g6c
toan nang/da nang c6 nguén goc tir day ron biéu hién Oct4 (Fig.5A: biéu do t& bao
dong chay clia c4c t& bao biéu hién Oct4, B: anh cha Oct4 dugc nhudém mién dich,
C: 4nh cia nhan duge nhudm trong c4c t€ bao biéu hién Oct4, D: 4nh két hop clia sut
biéu hién Oct4 va s nhuém nhan).

Céc gen nhu Oct4 c6 lién quan mat thi€t dén tinh gbc cla cic t€ bao goc.
Trén thuc &, gin day da c6 nhiéu nd luc khi cho rang t& bao goc ngudi trudng thanh
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¢6 tinh toan nang tuong t nhu cha cac t€ bao goc tir phoi thai bang cach cho ching

biéu hién qud muc cdc gen nhu Oct4, Sox2 va cic gen tuong tu (Takahashi et al,
Cell, 131(5), 861-872, 2007). Do dé, su biéu hién cha cic gen trong cic t&€ bao goc

nay la rat quan trong trong viéc giit cho cac t€ bao gbc nay & trang thai khong biét

héa ma vin khong mét di tinh géc clia ching. Do d6, dé thir nghiém cdc méu biéu

hién ctia ZNF281, Oct4 va Sox2 trong t&€ bao gbc toan nang/da nang c6 nguén géc

tir day ron da phan 1ap theo sang ché, phuong phap RT-PCR duogc tién hanh.

Nhiam muc dich nay, c4c chét méi dugc dura ra trong bang 3.

_ Bang 3
Gen Loai chat moéi Trinh ty SEQ
dich ID NO:
OCT+4 | chit m6i nhay cam | 5-CGAAAGAGAAAGCGAACCAG-3' 1
chat méi doinghia | 5-GCCGGTTACAGAACCACACT-3' 2
SOX2 | chat m6i nhay cam 5'-CCTCCGGGACATGATCAG-3¢ 3
chét moéi doi nghia 5-TTCTCCCCCCTCCAGITC-3' 4
C-MYC | chit mo6inhay cam | 5-TACCCTCTCAACGACAGCAG-3' 5
chat méi d6i nghia 5-GGGCIGTGAGGAGGTTTG-3' 6
ZNF281 | chit moéinhay cam | 5'-ACGTAACAGCGCAGACAGAA-3' 7
chat méi doi nghia 5-GTGTTGAAGCCCAAGTGGTT-3' 8
REX-1 | chitmoéinhay cdm | 5-TGAAAGCCCACATCCTAACG-3' 9
chat méi doi nghia | 5'-CAAGCTATCCTCCTGCITTGG-3' 10

Nhu duoc thé hiéh & Fig.7, Oct4, Sox2, c-myc, ZNF281, va REX-1 duge

biéu hién, cho thdy ring cic t&€ bao gbc cé ngudn goc tir mau day ron theo sang ché

¢ tinh toan nang.

Vi du 4: Biét héa t& bao g6c toan nang/da nang c6 nguén goc tir day ron thanh t€ bao

tao xuong
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Té bao dugc cam tng dé biét héa thanh & bao tao xuong. Cu thé, t&€ bao duoc
cho bam dinh vao cic dia nudi cdy va dugc G & mat do khoang 70-80%. Tiép do,
moi trudng nuoi cdy duge thay bang moi trudng cam tng dé biét héa & bao tao
xuong. Moi trudng cam ting su biét hda t€ bao tao xuong nay duoc tao ra bang cich
bd sung glucoza chia lugng nhd DMEM véi 10% FBS cing véi 10mM beta-
glyxerophosphat (Sigma-Aldrich), 0,1uM Dexamethason (Sigma-Aldrich), va
50pM ascorbat (Sigma-Aldrich). Méi trudng nay dugc thay bang moéi trudng sach 3
ngay mot 1an dong thoi qud trinh biét héa duge xay ra trong khoang 2 tuAn.

Sau 2 tuén, tién hanh thir nghiém canxi khoang hod do su biét héa su tao
xuong gy ra bang cich nhudém Alizarin do S. Qua trinh nhuoém duoc tién hanh nhu
sau. Sau khi moi trudng duge loai bo, t€ bao duge rira 2 14n bang nuéc cit va duge c6
dinh 6 4°C trong 1 gio trong EtOH lanh 70%. Tiép d4, cdc t& bao nay dugc rita lai 2
14n bang nuéc cét va duge nhudm & nhiét do trong phong trong 10 phiit bing 40mM
Alizarin d0 S, ti€p d6 rira 5 14n bang nudc cit.

Nhu dugc thé hién & cdc Fig.8A va Fig.8B, trong d6 Fig.8A khong phat hién
thay canxi khi nhuom bang Alizarin do S khi khong x4y ra qud trinh biét héa, trong
khi d6 & Fig.8B canxi xuft hién mau do khi t&€ bao dugc cam tng dé biét héa thanh
t&€ bao tao xuong, cho thdy ring cic t& bao goc toan nang/da ning c6 ngudn goc tir

day r6n dugc biét héa thanh t€ bao tao xuong cé giai phéng canxi.

Vi du 5: Biét héa t€ bao goc toan nang/da nang c6 nguoén goc tir day rén thanh &€ bao

tao m6 m&

T& bao duge cam ting dé biét héa thanh t& bao tao m6 md. Cu thé, t&€ bao
duoc cho bam dinh vao cic dia nudi ciy va dugc nudi ciy véi mat do khoang 70-
80%. Tiép d6, moi trudng duge thay bang moi trudng biét héa € bao tao moé md.

Moi truong biét héa t&€ bao tao m6 m& nay dugc tao ra bing c4ch bé sung glucoza
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chita luong nho DMEM vé6i 10% FBS cing v6i 1pM dexamethason, 10pg/ml
insulin (Sigma-Aldrich), 0,5mM 3-isobutyl-1-metylxanthin (Sigma-Aldrich), va
0,2mM indomethaxin (Sigma-Aldrich). M6i trudng biét héa duge thay bang moi
truong sach 3 ngay mot 14n dong thoi qua trinh biét héa duge tién hanh trong khoang
2-3 tuan.

Sau 2~3 tudn, qua trinh biét héa t& bao m6 m& duge thir nghiém béng cich
nhudém dau d6 O. Nham muc dich nay, moéi trudng dugc loai bd va & bao duoc rira
trong PBS va dugc 0 & nhiét do trong phong trong 5 phit trong 10% formalin.
Formalin dugc thay bang formalin sach c6 thé tich tuong duong, ti€p dé c6 dinh t&
bao & nhiét do trong phong trong it nhat 1 gid. Sau khi loai bd formalin, c4c t€ bao
nay dugc rira bang 60% isopropanol. Rugu duogc cho bay hoi hoan toin truée khi cac
t&€ bao dugc nhudém & nhiét do trong phong trong 10 phiit bang ddu d6 O. Ngay sau
khi loai bd thuéc nhudm nay, c4c & bao duoc rita bing nudc cit. |

T€ bao tao m6 md xuit hién mau dé trong qua trinh xtt Iy bang d4u d6 O do
n6 da nhudm cic giot lipit mau do. Nhu c6 thé thdy & cdc Fig.8C va 8D, & Fig.8C
céc giot lipit cfing nhu mau dé khong thay xuat hién khi khong xay ra qu4 trinh biét
héa t& bao tao m6 m trong khi d6 & Fig.8D khi dugc cim ting dé biét héa thanh &

bao tao m6 md, quan sét thdy cic t& bao nay cb nhiéu giot lipit va c6 mau do).

Vi du 6: Biét héa t&€ bao g6c toan nang/da nang c6 ngudn goc tit day ron thanh &€ bao

sun

D¢ tién hanh biét héa t& bao thanh & bao sun, c4c & bao dugc xit 1y trong 3
tudn bang moi trudng biét héa sun rTGF-beta 3 (PT-3003) do Lonza cung cp, déng
thoi moi trudng nay dugc thay 2 14n 1 tudn bang moéi trudng sach. Qu4 trinh tao sun
duge xéc dinh 1 I4n 1 tudn. |

D€ tién hanh thit nghiém qué trinh biét héa thanh t& bao sun, tién hanh
nhudm toluidin xanh da troi. CAc t€ bao nay dﬁqc dé 6 dinh trong 10 gid bang 4%
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formaldehyt va ti€p d6 dé thém 10 gio nita véi axit picric. Sau khi sinh tiét dong
lanh, t€ bao dugc nhudm toluidin xanh da trdi trong 3 phit va duge dém nhuoém

trong 3 giay bang hematoxilin.

Céc vién két sun khong bi phd v3, ma van gitt dugc hinh dang c6 dinh va xut
hién mau xanh da troi khi duge nhuom bang toluidin xanh da trdi. Nhur c6 thé thdy
& céc Fig.8E va 8F, quan sit dugc cic t&€ bao biét héa thanh t& bao sun dugc nhuém

xanh da troi va van giit dugc hinh dang ctia ching.

Vi du 7: Thay ddi nong do biéu hién gen sau khi biét héa t& bio géc toan ning/da

nang c6 nguén goc tir diy rén thanh t€ bao tao xuong va tao m6é m&

Quan st thay cac t& bao goc c6 su thay d@"i déng ké vé mau biéu hién gen
trong qué trinh biét héa. Thong thudng, ndng do biéu hién clia PPAR-y (Peroxisom
Proloferator-activated Receptor-y - tic nhan hoat héa thu thé sao chép trén nhén t&
bao v) hoac FABP4 (Fatty acid binding protein 4 - Axit béo gan két protein 4) lam
tang toc do biét héa céc 1€ bao géc thanh & bao tao m6 m& déng thdi néng do bidu
hién colagen loai 1 ciing tang cung véi qud trinh biét héa céc € bao goc thanh t&€ bao
tao xuong (Mat hews et al., ] Am Acad Dermatol, 56(3),‘472-492, 2007; Cho et al.,
J. Cell. Biochem., 96, 533-542, 2005). Do do6, sau khi biét héa, néng do biéu hién
clia gen dugc biéu hién trong t& bao clia loai dic hiéu gi4n ti€p da chi ra xem t&€ bao
goc c6 duoc biét héa thanh t&€ bao cua loai dac hiéu khong. Cac thit nghiém duoc
tién hanh nhu sau.

Sau 2 dén 3 tuan biét héa thanh t€ bao tao xuong va moé md, ARN toan phin
duogc phan 1ap tir t€ bao bang cach st dung Trizol (Invitrogen). ADN vong dugc téng
hop bang c4ch stt dung AccuPower RT Premix (Bioneer), ti€p d6 tién hanh PCR nhd
st dung kit Maxime PCRPreMix (Intronbio).
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Nham muc dich nay, chat méi duoc thé hién nhu duge chi ra trong Bang 4
dudi day.
Bang 4

Gendich | Loai chat méi Trinh tu SEQ ID NO:

PPAR-y |Chat m6i nhay cam| 5'-TGCTTTTGTAGGTACCTGGA-3' 11

Chat méi d6i nghia | 5'-CATAAACTCTCGTGGAAGTG-3' 12

FABP4 | Chét moi nhay cam | 5-GAGTCAACGGATTTGGTCGT-3' 13

Chat méi doi nghia | 5 "GACAAGCTTCCCGTTCTCAG-3 14

Colagen |Chit mo6i nhay cam | 5'-GAGAGAGAGGCTTCCCTGGT-3' 15

Loai 1 | Chét méi d6i nghia | 5-CACCACGATCACCACTCTTG-3' 16

Dit liéu duoc thé hién 10 rang & Fig.9, ndng do biéu hién chia céc chat chi dau
PPAR-y va FABP4 d6i v6i qu4 trinh biét héa t€ bao mo6 md, di ting lén ddng ké khi
t€ bao dugc cam tng dé biét héa thanh t& bao tao m6é md. Cling nhu vay, ndng do
biéu hién cha chét chi d&u colagen loai 1 d6i v6i qu4 trinh biét héa t€ bao tao xuong,
cling tang lén dédng k€ tronh cdc t&€ bao dugc biét héa. Déng thoi, néﬁg do tuong
duong clia mau d6i ching GAPDH duoc phét hién & cA € bao duoc biét héa v t&

bao khong dugc biét hda.

Vi du 8: Biét héa t€ bao gbc toan nang/da nang ¢6 ngudn goc tir day ron thanh t€ bao
than kinh

Té& bao duge cim ting dé biét héa thanh & bao than kinh. PAu tién, cic & bao
duoc 0 trude d6 trong 24 gid trong DMEM dugc bd sung 5% FBS va 10ng/ml bFGF
(Yéu t6 tang trudng nguyén bao soi co ban). Sau do, t& bao nay duge xir Iy trong 24
gi¢ trong DMEM chita 1% DMSO, 100pM BHA, 0,5mM VPA, 10mM K(l, va
10ng/ml NGF, va B27 dé tién hanh biét héa t& bao than kinh. Dé thir nghiém qué
trinh biét héa t€ bao than kinh, cic t€ bao nay dugc ¢ dinh bing 4%
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paraformaldehyt va dugc nhuém mién dich d6i véi cac chat chi ddu than kinh Tuj-1,
MAP-2, GFAP, va Neurofilament-160. Do d6, 4 chat chi dau ﬁéy dugc quan sat 1a
6 biéu hién (Fig.8G).

Vi du 9: Biéu hién protein dic hiéu & vong mac trong céc t&€ bao goc trung mo cb

nguodn goc tir mau day ron

CAc dac tinh lién quan dén vong mac cua t€ bao goc toan nang/da nang c6
ngudn goc tir day r6n duge thir nghiém béang cich st dung phuong phdp mién dich
huynh quang.

C4c miu biéu hién cla protein déic hiéu & vong mac trong t&€ bao nay duoc

thir nghiém.

Fig.10 1a cdc 4nh thé hién c4c méiu biéu hién clia protein dic hiéu & vong mac
nhu dugc x4c dinh bing phuong phap mién dich huynh quang. C4c méu biéu hién
ctia protein PAX6 va Hu duoc thé hién & Fig.10A. Da bigt PAX6 1a chat chi dau c6
ngudn goc tir vong mac va protein Hu dugc biéu hién dic hiéu & t&€ bao hach va t&
bao duéi ngan chia vong mac, 1a cic thanh phan clia vong mac. Chiing khong phét

hién dugc trong méi trudng nudi cdy thong thuong.

Trén Fig.10B, opsin va thodopsin dugc phat hién. Opsin duge biéu hién dic
hiéu trong cac t€ bao hinh nén trong khi d6 rhodposin 1a dac hiéu d6i véi t€ bao hinh
que. Trong moi truong thong thudng, opsin khong duogc phat hién, nhung quan sét

thay su biéu hién ctia thodopsin.

Nhu dugce thé hién & Fig.10C 1a cdc méu biéu hién cia CRX va Recoverin.

Da biét rang CRX 1a chat chi déu clia t€ bao nhan 4nh sdng pan, va Recoverin 1a chat
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chi ddu clia t& bao nhan 4nh séng. Céc chét chi ddu nay khong phét hién duogc trong
moi truong thong thudng (46 phéng dai 400 14n, thanh ty 1& = 50pum).

Vi du 10: Phén tich xytokin dugc giai phéng tir t&€ bao goc toan nang/da nang c6
nguén goc tir day rén

Téc dung diéu tri clia cdc t& bao goc c6 thé duge chia thanh 2 tic dung Ién:
du tién biét héa tryc ti€p cic t& bao goc thanh t& bao duge 1am suy yéu; va thit hai,
c6 kha nang tiét ra cac xytokin hoac cc yéu t6 tang trudng khic nhau gay ra nhiing
bién déi tich cuc tir d6 tao ra tic dung diéu tri trén t&€ bao da c6 sin truée d6. Nhin
chung, d biét rang céc t& bao goc tiét ra cdc xytokin hodc cdc yéu t6 ting trudng
khéc nhau, dugc goi 1a tic dung paracrin (Kim et al. Cytokine. 20035). Dé thit
nghiém cic mau tiét clia t& bao gbc toan nang/da niang c6 nguén goc tir day ron da
phan 1ap theo sdng ché, sir dung diy khéng thé xytokin ngudi (RaybioTech. Norc
ross, USA).

DAu tién, t€ bao dugc Iam én dinh trong 24 gity trong moi trudng khong chita
c4 FBS 14n c4c chat bd sung, sau d6 cho 1mL & bao vio moéi trudng 2 gio 1 14n. Méi
miu moi trudng duge gom lai v6i Iugng 100pL dé tao ra luong 16n dugc phan tich

dinh lugng vé néng do protein, ti€p dé cho thir nghiém trén day.

Nhu duge thé hién trén Fig. 11, nhan thy ring c4c t& bao g6c toan nang/da
nang c6 ngudn goc tir day rén da phan 14p tit 3 méu khac nhau Ia t4t cA cic t& bao tiét
ra IL-8 va TIMP-2. Ngoai ra, cling quan sat thiy hién tugng tiét ra cac xytokin khac
nhau bao gobm TGF-B, RANTES, CINC-3, EOTAXIN, GM-CSF, IFN-y, IL-1b, IL-
3, IL-6, IL-10, IL12p40, 1L13, IL-16, IP-10, Leptin, MCP-2, MIG, MIP-3a, b-
NGFm, STNFRI, va PFGF-bb (Fig.11 thé hién c4c két qua phan tich diy ctia hUCB-
MSC1(A), hUCB-MSC2 (B) va hUCB-MSC3 (C) va su sap hang clia cdc khéng thé
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D).

Vi du 11: Méi trudng c6 céu triic 3 chiéu ctia t€ bao gbc toan nang/da nang ¢

nguén goc tir day ron

Nhin chung, t& bio gdéc ngudi trudng thanh phat trién, tao ra I6p don trong dia
nudi cdy. Tuy nhién, c4c thit nghiém cho thay ring tinh g6c cla t& bao gbc ngudi
trudng thanh duge tang 1én khi cic &€ bao géc nguoi trudng thanh nay dugc phét
trién khong phéi & dang 2 chiéu, ma phét trién & dang hinh ciu c6 céu triic 3 chiéu.
Lién quan dén vén dé nay, diu tién, cdc dia nudi cay dugc phi 0,7% agaroza dén khi
dat d6 day Smm hoic 16n hon sao cho c4c t& bao khoéng thé bam dinh vao ddy dia,
ma tao ra c4c hinh cau. Céc t€ bao nay dugc nudi ciy véi mat d nhod hon 2000 t&
bao/cm? dé khong cho c4c t& bao don 1é bam dinh vao nhau. Do d6, c4c hinh c4u tao
ra duoc tdch ra tir c4c t€ bao don 1é béng c4ch stt dung thiét bi loc 40pm. Nhu dugce
thé hién & Fig.12, c4c t&€ bao goc khong bi chét, ma tao ra cdc hinh ciu, va van giit
dugc cac dac tinh ctia céc t& bao goc khi chiing dugc nudi cdy trong moi trudng nudi
cdy trong hé nuoi céy hinh cdu. Nhu xem & c4c Fig.12A-D, quan sét thdy nong do
biéu hién clia cdc chét chi dau tir phoi thai nhue OCT4, SOX2 va cdc chét tuong tu
trong t& bao dugc giit trong moi trudng nudi cdy dang hinh ciu 1a cao hon so véi

ndng do clia chiing dugc ndm trong 16p don.

CAc t& bao goc tlr phoi thai duge nuoi cay thong thuodng trén 16p nguyén bao
soi tit phoi thai chudt do cac kemokin, nhu LIF, tir nguyén bao soi tir phoéi thai chudt
¢6 vai trd quan trong trong viéc duy tri hinh thai clia cac t€ bao ES va ngan can qué
trinh biét héa cic t€ bao ES nay. Khi dugc nuéi ciy trén 16p nguyén bao soi tit phoi
thai chuot, thi cic t€ bao g6c toan nang/da nang c6 nguén goc tir day ron s& khong
phét trién dugc trén khuon béng phing ciing giéng doi vé6i cdc t& bao géc ngudi

trudng thanh thong thudng, ma tao ra cdc cum t&€ bao ¢6 cdu tric 3 chiéu. Sau khi
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qué trinh tang sinh ctia chiing bi tc ch& bang cich xu Iy bang 0,1mg/ml mitomyxin
C, c4c t& bao STO dugc nudi cay véi mat do 2 x 10° t&€ bao/ml trén cic dia pha 0,1%
gelatin va dugc G trong 24 gio, ti€p d6 nuoi 4ce“1'y céc t& bao gbc toan nang/da nang cé
ngudn goc tix day ron trén 16p & bao STO. Nhu xem & Fig.13, quan st thay qué
trinh ting sinh clia c4c t&€ bao nay trén cac t€ bao STO trong mau 1a tong tu nhu d6i

véi t€ bao goc tir phoi thai theo thoi gian.

Kha nang tng dung trong cong nghiép

Khi dugc nuoi cdy véi su c6 mat clia fibronectin, céc t€ bao goc toan nang/da
nang ¢ nguén goc tir day rén ngudi theo sdng ch€ c6 kha nang ting sinh nhanh
trong thoi gian dai ma khong cén biét héa, so véi t€ bao gbéc ngudi trudng thanh
thong thubng. Ngoai viéc cic t& bao niy c6 kha nang biét héa thanh nhiéu loai &
bao kh4c nhau nhu t&€ bao sun, t€ bao tao xuong, va t& bao tao mé md, thi cic t&€ bao
g6c toan ning/da nang theo sdng ché cdn ¢6 thé duge ting dung hitu hiéu trong diéu
tri cic bénh khong thé chita duoc thong thudng, cling nhu cic bénh than kinh, bénh

tim mach, va cac bénh lién quan dén khung xuong.
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YEU CAU BAO HO

1. Phuong phap phan 14p t& bao gbc toan nang hodc da nang c6 ngudn goc tir mau
day r6n biéu hién ZNF281, Oct4, Sox-2 va Rex-1, trong d6 phuong phdp nay bao
g6m budc nuoi cdy bach cau don nhan duge phan 1ap tir mdu day rén trong binh
nuoi cdy chifa fibronectin hoac manh chitc nang hoac peptit ciia né va buée thu
hoach c4c t& bao g6c biéu hién ZNF281, Oct-4, Sox-2 va Rex-1 tir binh nuoi cdy nay
trong d6 t& bao gbc nay & trang thai khong biét héa.

2. Phuong phdp theo diém 1, trong d6 phuong phdp ny bao gém budc phan lap
bach cdu don nhéan tir mdu day r6n bing cdch tron m4u day r6n véi Hetasep dé lam

tan hong cau va sau do sit dung Ficoll-paque.

3. Phuong phép theo diém 2, trong d6 phuong phép nay bao gém budc tron Hetasep
v6i mdu day rén vdi ty 1€ nam trong khoang tir 0,5ml dén 2ml Hetasep trong méi

5ml mau day rén.

4. Phuong phép theo diém bét ky trong s6 cic diém tir 1 dén 3, trong d6 t&€ bao goc
thu duge tir moi trudng nuoi cdy bao gébm bude thu hoach t& bao goc tir cac cum t&

bao tao ra tir 5 dén 30 ngay sau khi nuoi cdy.

5. Phuong phép theo diém bét ky trong s6 cic diém tir 1 dén 4, trong d6:

(i) binh nuoi cdy bao gébm fibronectin hoac manh chitc nang hoac peptit clia n6,
trong do fibronectin hoac manh chitc nang hoac peptit ctia né duge tao 16p trén binh
nudi cay, hoac

(i) binh nuoi cdy bao gobm moi trudng nuodi cdy va moéi trudng nuoi ciy nay bao

g6m fibronectin hoiac manh chic nang hoac peptit ctia né & dang hinh cau hoac ciu
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tric ba chiéu.

6. Phuong phép theo diém 5, trong d6 binh nu6i cdy bao gdm fibronectin hoic manh
chiic nang hoac peptit ctia né duge tao I6p trén binh nudi céy, va trong d6 fibronectin
hodc méanh chitc nang hoac peptit clia né ¢6 mat v6i mat do ndm trong khoang tix

0,1g/mL dén Img/mL.

7. Phuong phép theo diém bt ky trong s& cic diém tix 1 dén 6, trong d6 phuong
phap nay con bao gom budc phan 14p t& bao cé dic tinh mién dich duong tinh doi
v6i ZNF281, Oct4, Sox-2 va Rex-1 tir mau day ron.

8. Phuong phép theo diém bat ky trong s6 cic diém tir 1 dén 7, trong d6 phuong
~ phép nay bao gém budc nuéi ciy t& bao biéu hien ZNF281, Oct-4, Sox-2 va Rex-1

trong moi trudng nuoi cdy hinh cau hoac cu triic ba chiéu.

9. Phuong phap theo diém bt ky trong s6 cac diém tir 1 dén 8, trong d6 budc thu
hoach t&€ bao goc biéu hién ZNF281, Oct4, Sox-2 va Rex-1 it moi trudng nuoi cay
bao gdém viéc ding déc tinh mién dich ctia t&€ bao goc dé tich t& bao gdc nay ra khoi
céc t€ bao khic c¢6 mat trong mdi trudng nuoi cdy va/shoac ra khoi moi trudng nuodi

cly nay.

10. Phuong phap theo diém bat k¥ trong 56 céc diém tix 1 dén 9, trong d6 phuong
phap nay bao gébm budc nuoi cdy bach cau don nhan tit mau day rén trong binh nu6i

cly chita fibronectin.
11. Phuong phép theo diém bat ky trong s6 c4c diém tix 1 dén 9, trong d6 phuong

phap nay bao gébm budc nuoi cdy bach cau don nhan duge phan 1ap tit méu day rén

trong binh nuoi ciy chita manh chifc nang hoac peptit ctia fibronectin.
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12. Phuong phép theo diém bt ky trong s6 cdc diém tir 1 dén 11, trong d6 phuong
phép nay bao gébm budc nudi cdy bach cAu don nhan trong moéi trudng EGM-2 hoic
SNU-1 ¢6 bd sung huyét thanh bao thai bd (FBS), Ing/ml dén 40ng/ml yéu t6 sinh
trudng nguyén bao sgi co ban (bFGF), 0,1 pg/ml dén 5,0pg/ml axit ascorbic, 1ng/ml
dén 40ng/ml yéu t6 sinh trudng biéu bi (EGF), 0,1pg/ml dén 1pg/ml hydrocortison,
Ing/ml dén 40ng/ml yéu t6 tang trudng giong insulin 1 (IGF-I) hodc 1ng/ml dén
Sng/ml yéu t6 sinh trudng mang trong mach (VEGF) va 20ug/ml dén 25ug/ml

heparin.

13. T&€ bao gdc toan nang hodc da nang c6 ngudn goc tir mau day ron khi duge phan
1ap bang céch ti€n hanh phuong phép theo diém bat ky trong s6 cdc diém tir 1 dén
12.

14. T& bao goc toan nang hoic da nang c6 ngudn goc tir mau day ron theo diém 13,
trong d6 t&€ bao g6c nay cé it nhat mot trong s6 céc tinh chat sau:

(a) t&€ bao nay c6 dac tinh mién dich duong tinh d6i véi su cic yéu o phién
ma c-myc; va/hoac |

(b) t& bao nay bam dinh vao bé mat phtt nén ngoai bao va tao ra cdc cum t&
bao ¢6 hinh con su6t hodc hinh cdu sau khi bam dinh tir 5 dén 30 ngay; va/hoac

(c) t&€ bao ndy c6 nbéng do tich liiy nhan doi quin thé (CPDL) nim trong
khoang tir 30 dén 45; va/hoac |

(d) t€ bao nay c6 dac tinh mién dich am tinh d6i véi CD14, CD31, CD34,
(CD45 va HLLA-DR; va/hoac

(e) t€ bao nay c6 kha nang biét héa thanh céc t&€ bao trung bi, noi bi va ngoai
bi; va/hoac

(f) t€ bao nay tiét ra it nhat mot xytokin hoac chemokin duogc chon tir nhém
g6m TIMP-2, TGF-$, RANTES CINC-3, EOTAXIN, GM-CSF, IFN-y, IL-1b, IL-3,
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IL-6, IL-8, IL-10, IL12p40, IL13, IL-16, IP-10, Leptin, MCP-2, MIG, MIP-3a, b-
NGFm, sTNFRI, va PEGF-bb.

15. Chat tri liéu bao gém t€ bao goc toan nang hodc da nang c¢6 nguén goc tlir mau

day r6n da dugc phan 1ap theo diém 13 hodc 14 hodc cdc t& bao biét héa tix d6.

16. Méi trudng nuoi c4y t& bao goc khi duogce ding trong phuong phép theo diém bat
ky trong s6 céc diém tir 1 dén 12, trong d6 moi trudng nuodi cdy nay bao gom moi
trudng EGM-2 ¢6 bd sung huyét thanh bao thai bd (FBS), 1ng/ml dén 40ng/ml yéu
t0 sinh trudng nguyén bao soi co ban (bFGF), 0,1 pg/ml dén 5,0pg/ml axit ascorbic,
Ing/ml dén 40ng/ml yéu 6 sinh trudng biéu bi (EGF), 0,1pg/ml dén 1pg/ml
hydrocortison, Ing/ml dén 40ng/ml yéu t6 tang trudng giéng insulin 1 (IGF-I) hodc
Ing/ml dén 5ng/ml yéu t6 sinh trudng mang trong mach (VEGF) va 20pg/ml dén
25ug/ml heparin.
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