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Té bao gdc trung md tir mé md (Adipose Tissue-Derived
Stem Cells-ADSCs) ¢6 nhitng wu diém nhu kha nang ty 1am méi,
biét hoa thanh nhiéu loai té bao, d& dang thu nhan, it gdy xam
lan, s6 luong té bao doi dao va dic biét 1a co thé st dung lam
ngudn tu ghép. Dé thuc hién cac nghién ciru nham tmg dung
ADSCs cho y hoc tai tao va cong nghé mé, viéc chuyén gen gfp
vao té bao nay nham theo ddi su di cu, biét hda va céc tac dong
ctia té bao ghép trong co thé nhan 1a mot viée can thiét. Trong
nghién ciru ndy, ADSCs chudt (mADSCs) dugc chuyén gen gfp
trong diéu kién co (16 polybrene) va khong c6 polybrene (16 non-
polybrene). Tac dong cua polybrene 1én qua trinh Chuyén gen
dugc danh gia thong qua kha nang phat sang cua té bao duoc
chuyen gen, phéan tram sd té bao phat sang va thoi gian nhan doi
ctia té bao sau chuyén gen. Két qua cho thiy gen gfp di duoc
chuyén vao mADSCs & ca 2 16: 16 polybrene va 16 non-
polybrene. Tuy nhién, hiéu qua chuyén gen & 16 non-polybrene
cao hon 16 polybrene (86,2% > 71,13%). Thoi gian nhan doi cua
MADSC-gfp ¢ 16 non-polybrene tuong duong véi thoi gian nhan
doi cuia mADSC binh thuong (32,5 gio ~ 32,64 gi0); trong khi
thoi gian nhan doi nay & mADSC-gfp 16 polybrene dai hon 16
non-polybrene va 16 ddi chimg (40,98 gio > 32,5 gio ~ 32,64
gio).

ABSTRACT

Adipose tissue-derived stem cells (ADSCs) have been a
promising candidate in regenerative therapies because of their
self-renewal and differentiation capacity. They are not only
easily harvested by minimally invasive techniques but can also
be used as autologous transplantation. However, it is crucial to
have more in-depth studies about these techniques before
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applying them to humans. Therefore, to have a better
understanding and tracking of their behaviors inside the body,
transfection of green fluorescent protein (GFP) has been
developed to provide a helpful tool for performing in vivo
research. In this study, mouse ADSCs (MADSCs) were
transfected by GFP lentivirus vector with polybrene (polybrene
group) or without polybrene (non-polybrene group). The effect
of polybrene on the transfection efficiency was evaluated by the
expression of GFP through the glowing ability of transgenic
cells, the percentage of glowing cells, and the doubling time of
the cells. The results indicated that the gfp gene was successfully
transferred into mADSCs of both polybrene and non-polybrene
groups. However, the transfection efficiency of the non-
polybrene group was higher than that of the polybrene group
(86.2% > 71.13%). The doubling time of GFP-mADSCs in the
non-polybrene group was equivalent to that of the normal
) mADSC group (32.5 hours ~ 32.64 hours); while the doubling
ADSC, gene transfection, time of GFP-mADSCs in the polybrene group was longer than
(:GefITs rggf;gf:rilemal stem the non-polybrene group’s and the control group’s (40.98 hours
' > 32.5 hours ~ 32.64 hours).

Keywords:

1. Tong quan

Li¢u phap té bao gdc gan day dd mang dén nhimg loi ich to 16n trong y hoc tai tao vi
nhitng tinh chat vén c¢6 cua sy da dang va tu tai tao t& bao goc Céc té bao gbc trung mé
(Mesenchymal Stem Cells-MSCs) la mot nhom céc loai té bao gdc trudng thanh cd nguon gbe
tir cic md khac nhau, chang han nhu tiy xwong, day ron va mé md. M6 mé 1a mot ngudn thu
nhén té bao géc ddi dao, cac té bao nay dugc goi la ADSCs. Hon thé nira, mé m& co thé duge
liy ra khoi co thé ma khong gay tac hai dbi véi st khoe nguoi bénh. Trong khi d6, dé thu nhan
dugc té bao g tuy xuong, bénh nhan phai trai qua phau thuat choc hut té bao tir tiiy xuong rat
dau dén ma lugng té bao thu dugc khong nhiéu. Trong diéu kién in vitro va in vivo cu thé,
ADSCs co thé biét hoéa thanh cac te bao chirc ning khac nhau, bao gom té bao xuong, md, sun,
co tim, t& bao gan, té bao tuy va té bao ndi mo (Strem et al. , 2005). Cac déc tinh bién dudng
cia ADSCs nhu kha ning tao mach, chdng oxy hoa, diéu blen mién dich da dugc ching minh
trong cac thi nghiém va cac m6 hinh cén lam sang (Gimble, Katz, & Bunnell, 2007). bac biét,
ADSCs khong biéu hién phirc hop tuong hop mo chinh 16p IT (MHC-II), do d6 cho phép cac té
bao nay dugc sir dung trong cay ghép dong loai va khac loai ma khong can tién hanh tc ché
mién dich & co thé nhan (C. S. Lin, Lin, & Lue, 2012). Trong cic nghién ctu tién 1am sang,
ADSCs da cho théy hi€u qua diéu tri tuyét voi cho cac bénh tiéu hoa, bénh ty mién, bénh tim
mach, tai tao xuwong, bénh than kinh, bénh vé méau, rbi loan mién dich, dai thao duong, rdi loan
tiét nidu va bénh phéi (Miana & Gonzalez, 2018). Pé danh gia chinh x4c hi¢u suét diéu tri, cac
nghién ctru c6 hé théng vé cac hanh vi ctia MSC nhu di cu, tang sinh va biét hoa trong co thé
sau khi cdy ghép la rat quan trong. Vige phat trién mét phuong phap chinh xéc, nhay cam va an
toan dé danh dau va theo ddi cac té bao gdc 1a diéu can thiét.

Cho dén nay, c6 nhlgu phuong phap chuyén gen vao té bao. Tuy thudc vao dong té bao,
muc dich nghién ctru va di€u kién hi€n c6 ma cac phuong phap phu hop sé€ dugc lua chon dé
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chuyen gen, trong do6 ¢6 3 nhom chinh la phuong phap vt 1y, hoa hoc va sinh hoc. Nhom
chuyén gen bang phuong phap vat ly gdm c6 vi tiém va dién bién nap. Nhém chuyén gen bang
phuong phép hoa hoc gom c6 chuyen gen bang DEAE- dextran, Calcium phosphate va cationic
polymer. Nhém chuyén gen bang phuong phap sinh hoc gdm c6 chuyén gen bang virus va
liposome. Virus duwgc dung dé chuyén gen c6 chira gen quan tam va bi loai bo di cac trinh ty
mé hoa cho protein gay bénh. Gen chuyén véi vector retrovirus xAm nhap mot cach hiéu qua
vao h¢ gen cua vat chu nhung virus st dung phai an toan, khong gay bénh. Lentivirus 1a mot
ho phu nam trong ho Retrovirus, trong d6 c6 HIV. Khac vdi céc retrovirus khac, ching c6 kha
ning xam nhiém vao ca té bao phan chia va té bao khong phan chia. B6 gen lentivirus c6 thé
chira téi 9kb gen ngoai lai, c6 kha ning gin chén gen niy vao hé gen té bao chi va biéu hién
dai han. Hon nita, lentivirus c6 it nguy co gy dot bién gan chén va kha ning sinh ung. Ngoai
ra, chiing con ¢ vu diém 1a khong gay dap tmg mién dich nhu ddi véi Adenovirus.

GFP (Green Fluorescent Protein) 1a mot protein cé kha ndng phat dnh sang huynh quang
xanh 14 cay khi duoc kich thich boi anh sang xanh dwong, dugce tim thay trong stra Thai Binh
Duong Aequorea victoria. GFP dugc cau tao boi 238 amino acid va c6 khéi luong khoang
26,9kDa. Tinh thé GFP ¢6 cau trac hinh try véi 11 phién B tao nén vach hinh tru va cac xodn a
& dau va cudi hinh try. Co ché phat quang ty nhién cuia loai sira nay nho vao 2 loai protein phat
huynh quang 1a Aequorin va GFP. Khi Aequorin két hop véi ion Ca2+, chat nay phat ra anh
sang huynh quang mau xanh duong. Anh sang nay duoc GFP hap thy, dén luot no, lai phét ra
anh sdng mau xanh 14 cdy (Prasher, Eckenrode, Ward, Prendergast, & Cormier, 1992). Dong
thwong mai ing dung gen gfp dé chuyén gen duoc st dung c6 CopGFP Control Lentiviral
Particles: sc-108084 cua Santa Cruz.

Polybrene (hay con goi la Hexadimethrine bromide) 1a mét polycation, c6 tén goi theo
danh phap IUPAC la 1,5-Dimethyl-1,5- diazaundecamethylene polymethobromide, co cong
thirc phan tir (C13HzoBraN2)n. Chat nay dugc dung dé ting cuong hiéu qua chuyén gen bang
virus va acid nucleic ngoai lai vao té bao chu. Trong chuyén gen, polybrene hoat dong bang
cach trung hoa cac lyc day tinh dién gitra dién tich am trén bé mit té& bao va virus, giip cho
virus d& dang xam nhap vao té bao. Ngoai ra, chat nay ciing 1am ting hiéu qua khi chuyen gen
bang cationic lipid. Tuy nhién, polybrene c6 kha ning gay doc dbi vai mot s6 dong té bao nhay
cam.

Hién nay, trong cac ung dung tlen lam sang cua MSCs, viéc danh dau va theo doi sy
phan bd in vivo va sb phan cta té bao gdc cdy ghép theo thoi gian 1a rat quan trong. Protein
huynh quang mau xanh 14 cdy (GFP) da dugc str dung dé danh gia su ghép té bao va theo ddi
té bao dai han trong nhiéu nghién ctru. Té bao géc trung mo nhau thai nguoi (hPMSCs) duoc
chuyén gen gfp cling cho thdy khong anh huong dén kha nang séng, hinh dang, kiéu hinh khang
nguyén bé mit va tinh da ning cua chung (J. Yu et al., 201 5). Mot nghién ciru thue hién chuyen
gen gfp vao hPMSCs va theo d61 anh huong cua viée chuyen gen dén blen dudng cua té bao da
chi ra rang biéu hién cua gen chi thi GFP khi dwoc chuyen vao te bao gdc 13 an toan va khong
anh huong dén cac con duong trao d6i chat va chuyén hoa cua té bao (Yang et al., 2017).
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2. Vat liéu va phwong phap
2.1. Vit licu
Chudt nhit triang Mus musculus var. Albino

Té bao gdc trung md tir mdé m& dwogc thu nhan tir chudt nhit tring Mus musculus var.
Albino.

Lentivirus mang gen gfp

Vector lentivirus mang gen gfp 1a san pham thwong mai copGFP Control Lentiviral
Particles (sc-108084) dugc mua tir hang Santa Cruz.

Polybrene
Polybrene dugc mua tir hang Sigma (code H9268).
Héa chit sir dung trong phén tich Flow Cytometry

Khang thé phan tich t& bao gbc trung mé tir mé m& chudt: CD14 FITC, CD34 FITC,
CD44 APC, CD45 PerCP, CD90 FITC, CD106 FITC (BD Bioscience).

FACS flow (BD Bioscience).

2.2. Phwong phdp

Thu nhan té bao wng viéen mADSCs

Chu6t nhiét tring (Mus musculus var. A!bino) 8-12 tu?17n tudi duge gy mé, ¢ dinh va
cao sach long vung bung. Dung kéo va kep mo 6 buI}g chudt de 1o phan m&. Loai bé mach mau
va cac théph phan cua co quan sinh duc, gilt lai phan m&, gdp md vao falcon chira dung dich
PBS- ¢6 bo sung khang sinh 5X. mADSCs dugc thu nhan theo phuong phap ctia G. Yu va cong
su (2011).

~ Céc té bao tmg vién duoc quan sat dui kinh hién vi va ghi nhan lai hinh thai va sy dong
nhat ciia quan thé t€ bao sau cac lan cay chuyén.

Phan tich kiéu hinh khang nguyén bé mit ciia té bao ng vién

Kiéu hinh khang nguyén bé mit dugc phén tich bang phuong phap flow cytometry voi
cac khang nguyén CD14, CD34, CD44, CD45, CD90, CD105 va CD106. Mau t€ bao dugc
phan tich bang may FACS Calibur (BD Bioscience). Dir liéu duoc phan tich bang phan mém
CellQuest Pro ¢ 10000 té bao.

Pinh gia kha ning biét héa ciia té bao ng vién

Tiém ning biét hoa cua té bao tng vién dugc danh gia bang cach gy cam ung biét hod
té bao tmg vién thanh té bao xuong va té bao md.

Phuong phéap gdy cam tng biét hoa té bao ung vién thanh t& bao xuong: té bao duoc
nudi ciy trong 21 ngay tron g moi truong DMEM F12 chira 10% FBS, 0,1uM dexamethasone,
50pg/ml ascorbic acid-2 phosphate va 10mM p-glycerol phosphate (tat ca duoc mua tir hing
Sigma-Aldrich). Sy biét hoa xuwong dugc danh gia thong qua sy hinh thanh va tich tu Calcium
bén trong chit nén. Cac té bao duge biét hoa chira Calcium s& bit mau véi thude nhudm Alizarin
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Red tao thanh mau do. Céc té bao khong hodc chua biét hoa thanh nguyén bao xuong sé khong
bat mau thube nhudm.

Phuong phép giy cam tng biét hoa té bao Gmg vién thanh té bao md: té bao dugc nudi
cdy trong 21 ngdy trong méi truong DMEM F12 chira 0,5mM 3-isobutyl1-methyl-xanthine,
1InM dexamethasone, 0,1mM indo-methacin va 10% FBS (tét ca dugc mua tir hang
SigmaAldrich). Sy biét hoa té bao m& dugc danh gia bang cach quan sat cac giot lipid trong
cac té bao dudi kinh hién vi va nhudm véi thube nhudém Oil red. Cac té bao md s& bit mau
thudc nhudm tao thanh mau do. Cac té bao khong hodc chua biét hoa thanh nguyén bao xwong
s& khong bit mau thudc nhudém.

Chuyén gen gfp vao té bao

Dé so sanh hiéu qua chuyén gen gfp cd polybrene, non-polybrene va khong chuyén, thi
nghiém duoc tién hanh trén dia 48 v6i 3 16 thi nghiém, mdi 16 gom 3 giéng, té bio mADSCs
bam dinh dugc xir Iy dé tach ra khoi bé mit binh nudi bang Trypsin/EDTA 0,25%, sau d6 bat
hoat bang mdi trudng nudi cdy, ly tim dé ria té bao va tai huyén phu trong moi trudng méi, té
bao duge dém va cho vao cac giéng v6i mat do ban dau khoang 10° té bao/giéng. Viéc chuyén
gen duogc tién hanh tai thoi diém 24 gio sau khi cay chuyén mADSCs vao dia.

L6 khong chuyén: mADSCs khong dugc chuyén gen: B6 sung 2001 méi truong MSCs
Cult kit.

L6 Polybrene: mADSCs dugc chuyén gen gfp co Polybrene: B6 sung 200u1 moi truong
chira lentivirus (hé s6 MOI = 1) va ndng do Polybrene la 8pg/ml.

L6 non-polybrene: ADSCs dugc chuyén gen gfp nhung khong co Polybrene: B6 sung
200p1 moi trudng chira lentivirus (hé s6 MOI = 1),

Cac dia nuoi céy duoc dat vao ta nudi té bao trong diéu kién 37°C, 5% COs.
Panh gia hiéu qua chuyén gen

Khao sat kha ning phat sang: Té bao & cac 16 thi nghiém dugc quan sat va ghi nhan
bang kinh hién vi huynh quang vao cac ngay thir 3, 9 va 15 sau khi chuyén gen gfp.

Khao sat hiéu qua chuyén gen: Phuwong phap Flow cytometry dugc st dung dé khao sat
hiéu qua chuyén gen. Mdu mADSCs dugc tach, ly tdm rira voi PBS, huyén phu lai véi dung
dich Facsflow trong ong li tim 5ml (BD Biosciences, My). Phan tich phan trim té bao phat
sang xanh 1a ciy bang hé théng FACS Calibur.

Khao sat thoi gian nhan d6i: Té bao & 3 16 thi nghiém duoc cay chuyén té bao vao dia
chuyén bi¢t 96 giéng cua hé théng X-CELLigence vdi mat do 5.000 té bao/ giéng, mdi 16 thuc
hién trén 6 giéng. Cac dia nuoi duoc chuyén vao tu nuoi céy tinh & diéu kién 37°C, 5% CO2.
Duong cong tang trudng dugce ghi nhan sau 120 gio.
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3. Két qua va thao luin

3.1. Két qud thu nhén va nuéi cdy ting sinh té bao goc trung mé tir mé mé

Hinh 1. Hinh dang té bao (mg vién qua lan cdy chuyén 3 (A), va 1an cay chuyén 7 (B)

Sau 10 ngdy nudi cdy, té bao bam ddy bé mit binh nuéi, chiém khoang 70-80% dién
tich bé mat nudi cay. Viéc cay chuyén trong thoi diém nay 1a can thiét dé cung cap thém khong
gian va chét dinh dudng cho cac té bao tiép tuc phat trién. Sau khi bam dinh trén bé mat nudi
cy, cac té bao bat dau ting sinh va gia tang 5O lu.’O'ng Sau 10 ngay nudi cdy so cap, mat do té
bao dat khoang 70-80% dién tich binh nudi. Khi do, viéc ciy chuyen s& duoc thyuc hién. Té bao
dugc xir Iy véi Trypsin dé tach ra khoi bé mat nudi cdy va thu nhén té bao don, sau d6 tai huyén
phu trong moi trudong va chuyen sang binh nudi méi v6i mat do thap hon nham cung cap dinh
du:ong va khong gian cho té bao tiép tuc tang sinh. Sau 3-7 lan cay chuyen quan thé té bao tng
V1’en da co su dong nhét va én dinh vé hinh thai, c6 thé dugc st dung dé tién hanh cac khao sat
tiép theo.

3.2. Két qud dinh danh té bao iing vién
Quan thé t,é bao mg vién dugc phan tich kiéu hinh khang nguyén bé mat bang phuong
phép dong chay t€ bao (flow cytometry), cdm tng biét hod thanh t€ bao mdg, t€ bao xuong.
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Hinh 2. Cac té bao tmg vién biéu hién cac marker dic trung cho té bao gbc trung mo va biét
hoa thanh té bao chuyén hoa. (A) Cac té bao tng vién duong tinh voi CD44, CD90 va
CD106; am tinh v&i cac marker CD14, CD34, CD45, va CD105; (B) Té bao ting vién biét
hoa thanh té bao m&; (C) Té bao tmg vién biét hoa thanh té bao xuong
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Té bao gdc trung mo tmg vién duoc phan tich kiéu hinh mién dich v6i 7 marker CD14,
CD34, CD44, CD45, CD90, CD105 va CD106 ¢ 1an cdy chuyén thir 3.

Hién nay, CD44 va CD90 dang dugc st dung nhu cadc marker quan trong trong viéc xac
dinh té bao gdc trung md (Wagner et al., 2005) (Dominici et al., 2006). Thém vao d6, CD106
(hay VCAM-1) 14 thanh vién cta siéu ho Immunoglobulin (Ig), phan tir bam dinh bé mit té bao
tao mach (Pepinsky et al., 1992). CD106 la protein trung gian cho su két dinh va truyén tin hiéu
gitita té bao lympho, bach cAu don nhan, bach ciu va acid va bach cau ua base véi 16p ndi mo
mach mau. Do d6, CD106 ciing thuong duge dung dé dinh danh té bao géc trung mé tor mo6 mo
(Zimmerlin et al., 2010). Két qua thé hién quan thé ADSCs tng vién c6 sy duong tinh manh
v6i 3 marker 1a CD44, CD90 va CD 106. Két qua ndy cho thdy quan thé té bao tng vién duoc
phan tich c6 kha ning bam dinh tt trén bé mit nudi cy va mang dic tinh cua té bao gde trung
mo nhu tuong tac té bao-té bao, té bao-chit nén va kha ning “homing”.

Nguoc lai, quﬁn thé ADSCs ung vién am tinh véi cdc marker CD14, CD 34 va CDA45.
Su biéu hién véi rat it cac té bao CD14 va CD45 cho théy quén thé té bao dugc thu nhan khong
bi tap nhiém vdi cac té bao mau trong qua trinh nudi cdy. Pay ciing 1a mot trong nhiing diéu
kién dé khrfmg dinh dic tinh cua té bao géc trung m6 (Dominici et al., 2006). Thém vao do,
CD34 1a mot marker dic trung cho té bao gdc tao mau, té bao mau trudng thanh, té bao tién
than tao mau & mau cuéng ron, tuy xuong va té& bao ndi mo, cd chue nang diéu hoa sy bam dinh
ctia t& bao tao mau véi cac moi trudng vi tao mau (Mizuno & Hyakusoku, 2014). Pay khong
phai 1a marker dic trung cho té bao gdc trung mo nén sy hién dién vdi ti 1¢ rat nho ciing gop
phan ching minh quan thé té bao tng vién 1a té bao gdc trung mo. Pidu nay ciing twong dong
v6i két qua trong bao céo cta Zuk va cong su nam 2002 (Zuk et al., 2002). Bén canh d6, két
quéa con cho thay ¢6 sy 4m tinh d6i véi CD105. CD105 (con duge goi 1a Endoglin hay SH2) 1a
mdt glycoprotein nhém 1, thanh phan phirc hgp thy thé TGF-p. Protein nay déng vai trd quan
trong trong su hinh thanh mach mau, lién quan dén su ting sinh, biét hoa va di cu cua té bao
(Aslan et al., 2006). Sy biéu hién duong tinh véi marker nay ciing duoc coi 1a mot trong nhimng
tiéu chi dé nhan dién té bao gbc trung mo (Dominici et al., 2006). Ngoai ra sy giam biéu hién
cia CD105- duong nhu thé hién su biét hoa caa MSCs, nghia 13 kha ning ting sinh va tao
colony rat thap. Tuy nhién cic bao céo gan day cho thay sy biéu hién am tinh hay duong tinh
ctia CD105 con phy thudc vao ngudn thu nhén, thoi gian nudi cdy in vitro va giai doan biét hoa.
Su vang mit cia CD105 cho thiy MSCs c6 su biéu hién gia ting clia cc gen tao xwong, trong
Khi quan thé c6 sy duong tinh véi CD105 lai nghiéng vé kha ning tao sun (Chang et al., 2013).
Pdng thoi, trong mot bao cao nam 2013, Anderson, Carrillo-Galvez, Garcia-Pérez, Cobo, va
Martin da thu nhan va nuodi céy ADSCs tir m6 md chudt Balb/c va C57BI6, sau d6 chon ra hai
quan thé mADSCs véi CD105- va CD105+ va thuc hién cac thi nghiém kiém tra giéng nhau.
Két qua cho théy ca2 quﬁn thé nay déu thé hién cac dic tinh cia MSCs tuong tu nhau, khong
c6 su khac biét trong tiém ning ting sinh va kha niang tao colony. Khong nhing vay, quan thé
CD105- con cho thdy tiém ning biét hda m& va xuwong cao hon, déng thoi ciing thé hién hiéu
qua e ché sy tang sinh cua t& bao T in vitro cao hon so v6i quan thé CD105+ (Anderson et al.,
2013). Qua d6 cho thiy, cac mADSCs am tinh véi CD105 khong dai dién cho céc té bao di biét
héa ma c6 thé 1a nhoém khac cua quan thé MSCs. Ngoai ra, két qua am tinh v6i CD105 con
duogc thiy trong bao céo ctia Yoshimura va cong sy (2006) thuc hién trén hADSCs (Yoshimura
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et al., 20006). Nhu Vay, quan thé té bao ung V1en thu nhan duoc da biéu hién dung cac marker
dic trung cho té bao gdc trung mé sau 3 1an cdy chuyén.

Trong qué trinh cam Gmg biét hoa xuong, té bao chuyén tir hinh dang trai thon dai sang
tron det va tich tu Canxi bén trong. Su biét hoa cta té bao ung vién dugc xac nhan bdi su tich
tu cac tinh thé khoang trong chit nén tao xwong khi nhudm té bao véi Alizarin Red. Té bao bét
mau do cua thuéc nhudém & nhitng ving tich tu nhiéu Canxi va khong bat mau ¢ nhiing ving
khong tich tu Canxi. Két qua nay cho thiy quan thé té bao tng vién c6 kha ning biét hoa thanh
nguyén bao xuong trong diéu kién in vitro.

Su bi¢t hoa cac t€ bao trng vién thanh céac t€ bao md dugc thé hién boi su tich tu céac
giot m¢ trong t€ bao va dugc nhudém mau doé boi thuoc nhuom Oil Red. Tu céc dac diém trén,
c6 thé két luan rang quan the t€ bao tng vién thu nhan dugc chinh 1a té bao gdc trung mo.

3.3. Két qud chuyén gen
Sau 3 ngay chuyén gen
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Hinh 3. Té bao sau 3 ngay chuyén gen. ADSCs thuong khong chuyén gen gfp va ADSCs
thudong khong chuyén gen dugc chon loc voi puromicin déu khong c6 té bao phat sang; 16
polybrene va Non-polybrene déu c6 té bao phat sang mau xanh cua gen gfp chuyén, trong d6
16 polybrene c6 dd phat sang cao hon 16 Non-polybrene
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Sau 9 ngay chuyén gen
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Hinh 4. Té bao sau 9 ngay chuyén gen. ADSCs thuong khong chuyén gen gfp va ADSCs
thuong khong chuyén gen duge chon loc voi puromicin déu khong c6 té bao phat sang; 16
polybrene va Non-polybrene déu co té bao phat sang mau xanh cta gen gfp chuyén, trong d6

16 Non-polybrene c¢6 d6 phat sang cao hon 16 polybrene
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Sau 3 ngdy chuyén gen, cac té bao & 16 ADSCs do khéng duoc chuyén gen nén khong
c6 tin hiéu khi chup duéi anh sang huynh quang. Sau khi chon loc véi puromycin, cac té bao &
16 nay da bi chét do té bao khong c6 sy biéu hién cua gen khang puromycin, diéu nay thé hién
rd sau 9 ngay, ¢ 16 nay chi con lai giéng trong.

Té bao duoc chuyén gen bing lentivirus thuong mai (copGEP) c6 kha ning biéu hién
gen gfp sau khi chuyén gen, dong thoi biéu hién gen khang puromycin. Do d6, & 2 16 té bao
duoc chuyen gen co st dung polybrene (16 polybrene) va khong sir dung polybrene (16 non-
polybrene) van con gitr lai cac té bao sdng va c6 sy biéu hién huynh quang cua protein GFP ¢
cac té bao nhan dugc gen chuyén. Sau 3 dén 9 ngdy, cac té bao nay tiép tuc ting sinh va gia
tang s6 lwong. Két qua trén thi truong chup dudi kinh hién vi huynh quang cho thdy 16 Non-
polybrene vao ngdy thir 3 ¢6 tin hiéu phat sang yéu hon 16 polybrene. Tuy nhién, dén ngay thur
9 sau chuyen gen, 16 Non-polybrene lai ¢6 tin hi¢u phat sang manh hon 16 polybrene. Két qua
nay c6 thé 1 do polybrene ban dau c6 kha ning giup ting hiéu qua chuyen gen vao té bao, tuy
nhién polybrene ¢ kha nang gy doc 1én mADSCs lam giam kha nang song sot va tang sinh
vé sau cta dong té bao nay. Vi Vay, kha ning tang sinh cua té bao ¢ 16 Polybrene di bi giam
bdi tic dong ctia Polybrene so vdi 16 Non-polybrene. Dé 1am rd hon két qua nay, chiing toi tiép
tuc danh gia hiéu qua chuyén gen bang phuong phap flow cytometry.

3.4. Két qua ddnh gid hiéu qud chuyén gen bang phwong phdp flow cytometry

Trong nghién ctru nay, 16 ADSCs dugc sir dung nhu dong té bao ddi chimg dé danh gia
hi¢u qua chuyén gen gilta viéc b6 sung polybrene va khong c6 polybrene nén hiéu qua chuyén
gen cua 16 thi nghiém nay bang 0.
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Hinh 5. Két qua thé hién hiéu qua chuyén gen cta céac 16 thi nghiém
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Hinh trén cho thay phan trim té bao phat sang & 16 polybrene 13 71,13%, trong khi hiéu
qua phat sang cua 16 Non-polybrene 1a 86,2%. K&t qua nay cho thay polybrene da co6 tac dong
khong tt dén té bao chuyén gen.

Nham tim hiéu thém su tac dong cia polybrene 1én té bao chuyén gen, viéc khao sat
thoi gian tang sinh cua té bao sau chuyén gen dd duogc thue hién bang hé théng X-Celligen.

Thi gian nhan déi clia té bao

)t B mADSK
0 -
=14 20 .l‘n],l)ll‘l]w
15 m Non-polybrene

mADSC Polybrene Non-polybrene

Hinh 6. Biéu do thé hién thoi gian nhan d6i cta té bao ¢ cac 16 thi nghiém

Két qua cho thiy thoi gian nhan doi trung binh ciia céc té bao & 16 ADSCs va Non-
polybrene twong duwong nhau (32,64 + 1,56 gio va 32,50 + 1,80 gio), trong khi ¢ 16 Polybrene
(40,98 + 1,28 gid) cao hon hai 16 Non-polybrene va 16 ADSCs. Piéu nay cho thay téc do ting
sinh cia mADSC-gfp & 16 polybrene thip hon 2 16 con lai. Két qua nay cé thé giai thich 1a do
polybrene khi dugc dua vao méi truong chuyén gen sé di vao trong té bao va anh hudong dén
qué trinh nhan dbi, tir 46 lam giam tbc do ting sinh cua té bao. Piéu nay ciing ph hop véi bao
céo cua P. Lin, Correa, Lin, va Caplan (2011), chimg minh tac dong trc ché sy ting sinh ctia
human ADSC cua polybrene (P. Lin et al., 2011).

4. Két luin

Nghién ctru dd phan lap va nudi cdy thanh cong ADSCs tir m6 md chudt. Chuyén thanh
cong gen gfp vao ADSCs ¢ ca 2 16: 16 polybrene va 16 non-polybrene. Trong d6, qua trinh
chuyén gen & 16 non-polybrene cho két qua tot hon 16 polybrene. Thoi gian nhan doi cua té bao
mADSC-gfp & 16 non-polybrene tuong duong véi thoi gian nhan déi cua té bao mADSC binh
thudng; trong khi thdi gian nhan d6i nay & t& bao mADSC-gfp 16 polybrene dai hon 16 non-
polybrene va 16 d6i chung.
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