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TOM TAT

Thé tiét ngoai bao exosome, dic biét 1a exosome tir t& bao gdc trung mo, dang ndi 1én nhu 1a mot dbi tugng tiém
nang cho ng dung chan doan va tri liéu. Tuy nhién, hudng nghién ctru ing dung nay dang gap phai rao can la
dong té bao 6n dinh tiét exosome, quy mé san xuat va muc do 6n dinh cua cac thanh phan sinh hoc trong
exosome. Nghién ciru ndy cta ching t6i nhim tim mdi lién hé cua loai té bao gbc trung mo so cap va sb 1an cay
chuyen (passage -P) len ham lugng protein exosome duoc té bao tiét ra trong qua trinh nuéi té bao 2D. Két qua
cho thdy ring, té bao goc trung mo trong nudi cdy co hinh dang thuén dai va giong nguyén bao s¢i va exosome
thu duoc co hinh thai gidng cai bat (cup-shaped). Khong c6 su khéc biét vé ham lugng protein exosome tir cac miu
exosome duorc tiét ra tir hai loai té bao gdc trung mo ddy rén va mé md va tir cac P khac nhau (P5, P6 va P7) ciia
dong té bao gbc trung md day ron. Két qua tir phép phan tich trong quan cho thiy cac P khac nhau (P5,P6 va P7) cua
té bao gdc trung mo day ron khong lam anh hudng dén ham lugng protein exosome dugce tiét ra (¥ = 0,015).
Dong thoi, hai loai te bao goc trung m6 ddy ron va m6 md nudi cay so cap cuing khong lién quan dén ham luong
protein exosome tiét ra (* = 0,019). Cac dir liéu tr nghién ctru nay cho thiy rang trong didu kién nudi cay 2D
binh thuong, ham lugng protein exosome t1et ra khong bi tac dong boi té bao gdc trung mé c6 ngudn gde tir mod
day rén va mé md va té bao & cc giai doan cdy chuyén cao.

Tir khoa: Protein tong s6, t& bao gdc trung mo, thé tiét exosome.

MO bAU

Thé tiét ngoai bao (extracellular vesicles/EV) la cac tii nhd c6 16p mang lipid kep giébng nhw mang té bao va duoc
tiét ra ttr nhiéu loai té bao khac nhau (Hoang et al., 2020) Chung dwoc tim thay trong mai trwéng nudi cly té bao
va nhiéu loai dich co thé nhw huyet twong, nwdc tiéu, nwéc bot, dich i va siva me (Lasser et al., 2011). Thé tiét
hay EV dwoc phan lam 3 loai: thé t& bao chét theo chwong trinh - apoptotic body (1 - 5 um), vi thé/vi bong bao -
microvesicle (100 - 1000 nm) va thé exosome (50 - 200 nm) (Than et al., 2017). Trwéc day, thé tiét ngoai bao
dworc coi 13 rac thai tir t& bao; tuy nhién, cac nghién ctru da chirng minh rang thé tiét co vai trd quan trong trong
cac qua trinh sinh Iy hoc ctia co thé do chung cé thé tac dong dén chinh nhém té bao tiét ra ching (autocrine)
hodc tac dong dén cac té bao khac & méi trwéng xung quanh (paracrine).

Té bao gbc trung mé hién dang 1a loai té bao gbc dwoc st dung rong rai nhat trong thtr nghiém lam sang nham
muc dich diéu tri nhiéu bénh Iy khac nhau. Tuy nhién, ngay cang nhiéu nghién ctu cho thay hiéu qua trj liéu cua
t& bao gbc trung mé chii yéu théng qua céc chét tiét hon la co ché biét hoa truc tiép clia ching (Lai et al., 2010;
Phinney & Prockop, 2007; Turturici et al., 2014). Cac nghién ctru gan day cho thay chic nang sinh hoc va kha
nang &ng dung cao cla cac thé tiét ngoai bao duoc tiét ra tir t& bao gbc trung mé 1a do thanh phan chat mang
chtra bén trong nd. Bac biét trong qua trinh lién vét thwong, EV c6 kha nang thic day kha nang di chuyén va tang
sinh té bao, thuc day té bao ting san xuét collagen va sy hinh thanh cac mach mau mai, tai biéu mé hoa va giam
dd rong seo (Than et al., 2017). Déi v&i thoai hoa sun khép, EV c6 vai tro giam viém, diéu hoa mién dich moi
trwong sun khép, giam dau va tai tao cu trdc nén (extracellular matrix) (Nguyen et al., 2021). Cac loai thé tiét
ngoai bao khac nhau hoac cung loai thé tiét nhung dwoc tao ra tir cac diéu kién nuéi khac nhau (cé hay khong co
cac chét kich thich) s& mang cac hoat chat khac nhau. Do vay, kha ndng tac dong ctia EV va cac hoat chét trong
tirng loai EV t6i cac qua trinh sinh hoc té bao 1a khac nhau va can duoc danh gia dé Iwa chon loai thé tiét ngoai
bao phu hop.

Y vén hién nay da cung cap co s& khoa hoc cho huwéng str dung thé tiét tir t& bao gbc trung mé nhuw mét loai
thubc mai trong céc liéu phap y hoc tuong lai. Tuy nhién, rao can cla cla viéc phat trién va st dung thé tiét
ngoai bao d6 la ngudn té bao 6n dinh tiét thé tiét, quy trinh va diéu kién nudi cy té bao dé tiét thé tiét co thanh
phan én dinh va mirc do dap tng quy mé dd dé cé thé san xuat thé tiét phuc vu nhu cau diéu trj. Trong nghién
ctru nay, chung toi kiém tra mirc d6 twong quan gitra cac lan cay chuyen t& bao gbc trung mé day rén so cap va
loai t& bao goc trung mé tlr day rdn va mé m& dén sb lwgng thé tiét dwoc tiét ra théng qua ham lwong protein
tbng sb clia exosome.
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NGUYEN VAT LIEU, PHUONG PHAP

Nguyén vt liéu

Té bao gbc trung mé day rén va mé mé dwoc da dwoc thu thap va lwu triv tai Ngan hang mé Vinmec.
Phwong phap nuéi ciy té bao gbc trung md

Té bao dwoc ré dong trong bé& 6n nhiét 37°C va chuyén sang ong ly tdm cha s8n 5 mL méi trdng nudi céy.
Dung dich té bao dwoc ly tam vOi lwe 400 x g trong vong 4 phut & 20°C dé 1am lang té bao. Can té bao dwoc hoa
tan trong 3 mL méi trwdng nudi cay StemMACS™ MSC Expansion Media Kit (Miltenyi Biotec, Dtrc). Té bao duoc
nhudém va dém bang cach Iay 10 uL dich huyén phu té bao trén déu véi 10 pL Trypan Blue (Gibco, My), sau do
nhé 10 pL dich t& bao vao buong dém Neubauer cai tién (InCyto, Han Quéc) va dém té bao bang may
hemocytometer. Chai nudi cdy té bao s& duoc xt Iy bé mét bing co chét CcTS™ CELLstart™ (Gibco, My) d pha
lodng voi PBS (Invitrogen, My) theo ty 1é 1 300 trong 1 gi& & 37°C trwéde khi cay té bao. Té bao dwoc cly vao
chai nudi cly véi mat do 5000 té bao/cm? va nudi trong moi trwdrng nudi cay StemMACS™ MSC Expansion
Media Kit (Miltenyi Biotec, Drc) trong diéu kién 37°C va 5% COs.

Khi té bao dat mat d6 90% bé& mat chai nudi céy, dich nudi té bao dwoc hat bd va t& bao dugc rwa bang duna
dich PBS (Invitrogen, My). Sau khi loai bé dich rira PBS, bd sung 2 mL dung dich Enzyme cTts™ TrprE
(Thermo Fisher Scientific, My) vao chai nu6i céy T75 va 4 trong td nudi chy & 37°C trong 3 phut. Tiép theo, té bao
dwoc hd tro tach roi khdi bé mat chai bang cach v nhe canh bén cla chai nudi cay, va enzyme sé duoc trung
hoa bang cach bd sung méi trwdng nudi cdy véi thé tich bang vai thé tich enzyme da s dung trudc do. Té bao
sé dwoc thu lai bdng ly tam vai lwe 400 x g trong vong 4 phit & 20°C, sau dé dwgc danh tan trong méi trudng
nudi cay va chuyén vao chai nuéi té bao.

Phwong phap ly tam thu thé tiét exosome

Méi trurong diéu hoa nudi cAy té bao dau tién dugc ly tam & 300 x g trong 5 phut dé loai bd cac manh vé té bao.
Sau do moi treong tiép tuc duoc ly tam & lyc 2.000 x g trong 30 phat va 15.000 x g trong 30 phut dé loai bé cac
quan thé thé tiét kich thwéc 16n. Tiép theo, moi trwéng diéu hoa tiép tuc dwoc ly tam & 100.000 x g trong 90 phat
dé phan lap thé tiét exosome (Crescitelli et al., 2013). Cubi cung, exosome sé& dwoc hoa tan lai trong PBS
(Invitrogen, My) dé rtra va thu lai bang thwc hién ly tm & 100.000 x g trong 90 phut. Cén exosome thu dugc sé
dwoc danh tan trong PBS (Invitrogen, My) dé thuc hién cac thi nghiém tiép theo.

Phwong phap xac dinh dic diém hinh thai ctia thé tiét ngoai bao bang kinh hién vi dién tr truyén qua

Nh&m phan tich d&c diém hinh thai cta thé tiét, phwong phap nhuém am tinh va soi dwéi kinh. hién vi dién to
truyén qua da dwoc st dung trong nghién clru nay. Mau exosome dwoc rd déng va cb dinh voi 4%
paraformaldehyde (Sigma Aldrich, My) voi ty & ve thé tich 1 EV : 1 paraformaldehyde. Tiép d6, nhé 5 L dung
dich chira thé tiét tir t& bao gbc trung mé day rén da cb dinh Ién mét mang Formvar-carbon coated gr|ds (Ted
Pella Inc., My) va dé lang 20 phat & nhiét do thu’O’ng Nhudém exosome voi uranyl-oxalate trong 5 phat & nhiét d6
phong va soi thé tiét exosome dwéi kinh hién vi dién tdr truyén qua (JEOL 1100 TEM) tai Phong Siéu céu tric -
Vién Vé sinh dich té Trung wong.

Phwong phap do protein téng s6 biang BCA

Mau thé tiét exosome bao quan & nhiét dd -80°C dwoc rd dong dén nhiét dd phong va do ham lwong protein tbng
s6 str dung bd kit Pierce BCA Protein Assay Kit (Thermo Fisher Scientific, My). Chéat chuan va hoa chat dwoc
chuan bj theo hwéng dan di kém cua bod klt Mau exosome can do (da ra dong) va chét chuan (& cac dai nong do
khac nhau) dwgc hut va nha vao tirng gleng cla dia da thiét ké (25 uL/giéng). Tiép theo, bd sung vao moi giéng
200 pL dung dich Working Reagent va l&c déu trong vong 30 gidy. Bia thi nghiém dwoc day nap va G & 37°C
trong vong 30 phat. Sau khi két thuc 4, dia thi nghiém sé duoc dé& & nhiét do phong (khodng 10 phut) va do do
hép thu tai bwéc séng 562 nm bang may do quang phd Glomax (Promega, MY). Gia tri hap thu do dwoc va ndng
do chét chuan sé duoc st dung dé dung dugc dwdng chuén (co dang y = ax + b) thé hién mdi twong quan gitra
ndng doé chét chuan va do hap thuy, tir d6 tinh ra néng dd protein twong (ng.

So sanh twong quan va thong ké

Phan mém Excel dwoc st dung dé& phan tich di liéu va trinh bay biéu dd. Biéu dd phan tan (scatterplot) dé biéu
dién sy phan tan clia mau va phan tich hiép phwong sai va hé sb twong quan dé danh gia méi twong quan cla
lan cay chuyen v&i ham lwgng protein thu dwgc. DI liéu trung binh dwoc trinh bay dwdi dang trung binh £ dd
léch chuén (SD).

KET QUA VA THAO LUAN

Nubi cay té bao gbc trung mé va phan lap exosome

Trong qua trinh nudi céy, ca té bao gbc trung mo day rén va mé mé& so cap déu co bleu hién kiéu hinh thuén dai
va gidng nguyén bao sgi (Hinh 1 A1-A2). Day |a kiéu hinh dién hinh cta té bao gbc trung mé trong nuéi cy.
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Doéng thoi, khi quan sat dwdi kinh hién vi dién tir truyén qua (TEM), exosome thu dwoc co kiéu hinh gléng cai bat
(cup-shaped) va kich thwéc trong khoang ttr 50 nm dén 200 nm (H|nh 1B). Bay cling la hinh thai dién hinh cla
exosome dwgc nhudém am tinh va quan sat dwdi kinh hién vi. Két qua nay tucmg ddng véi cac két qua ctia chung
t6i trwdc day ciing nhw cac két qua cong bd quéc té cla cac nhdm nghién clru khac (Hoang et al, 2020) Khi
quan sat hinh anh dwéi kinh hién vi TEM, ching t6i nhan th&y bén canh nhirng hat c6 déc diém hinh thai va kich
thwdc cua exosome, co nhirng hat co kich thwdc Ion (khoang 500 nm) va hat tron khéng c6 hinh cai bat. Nhung
hat kich thwoc 16n hodc nho, bé mat hat khong tron nhan cé thé 1a cac vi thé (mlcroveS|cIe) I&n vao quan thé
exosome trong qua trinh phan Iap do hai quan thé thé tlet nay co sw glao thoa ve mat kich thwde, va vi phuwong
phap siéu ly tam khong cé kha nang tinh sach cac quan thé thé tiét CO sy giao thoa vé kich thuwéc (Patel et al.,

2019; Vlassov et al., 2012). D& phan tach duwoc exosome va vi tpe can thiét phai sir dung phwong phap ly tam
dwa vao ty trong (gradient centrifugation) dé tach cac hat quan thé cé trong lwvgng khac nhau (Patel et al., 2019).

1000 pm

E :
500 pm &

1000 pum *

Hinh 1. Dic diém hinh thai cha té bao gbc trung mé trong nudi cay va exosome

A1) Hinh thai cua té bao gbc trung mé ddy rén; A2) Hinh théi té bao gbc trung mé mé ma;
B) Hinh thai dai dién cla exosome phén Iap tir té€ bao goc trung mé day ron (mdi tén mau trang).

Biéu hién cua protein exosome tiét ra trong qua trinh nuéi cay

Sau khi exosome thu dwoc tlr phwong phap ly tdm, cén exosome dugc do ham lwgng protein t6ng sé, va tinh
twong (ng v&i ham lwong protein exosome duoc tiét ra tir 1 triéu té bao. Ket qua trong Bang 1 cho thay, ctr 1
triéu t& bao gbc trung mé day rén trong nuéi cdy tir P5 dén P7 c6 thé tiét ra tir 18,040 ug dén 20,928 ug protein.
Ma&c du c6 sw khac biét v& ham lwong protein exosome dworc tiét ra gitra cac t& bao gbc trung mé day rén & P5,
P6 va P7, nhung sw khac biét nay khong cé y nghia théng ké. Bén canh d6, cir 1 triéu té bao gbc trung mé mé&
(P3) c6 thé tiét ra 25,254 pg protein exosome. Khi so sanh v&i ham Iwong protein exosome do t& bao gbc trung
mé mdé m& (P3) va day rén (& P5, P6 va P7) tiét ra, ching téi cling nhén thdy sw khac biét khéng co y nghta
thdng ké. Trong nghién clru nay, t& bao gbc trung mé mé m& phat trién cham hon & cac giai doan cay chuyén
cao tw P5 tr¢ di; do vay, chung t6i khong thu dwoc du exosome & cac P5, P6 va P7 dé so sanh voi exosome tiy
te bao gbc trung md day rén & P twong (ng. Van dé nay sé can phai khac phuc va gidi quyét & cac nghién ctru
tiép theo.

Ham Iuo’ng exosome thu dwgc phan anh hiéu suét thu hdi exosome, ty & exosome Vi protein va mdrc do tinh
sach clia exosome (Patel et al., 2019). Ham lwong protein exosome khé cé thé SO sanh tryc tiép gitra cac nghién
clru, tuy nhlen trong bao céo clia Webber & Clayton cho biét, ctr khodng 10° = 10" hat exosome c6 thé thu dwoc
1 Hg protein tong sO (Webber & Clayton, 2013). Trong nghlen clru nay, chung t6i tinh ham Iwgng protein tbng sb
clia exosome nhdm muc dich danh gia kha nang tiét cta té bao goc trung mo. Tuy nhién, ching t6i khdng dem
dwoc hat exosome dé tinh dwoc ty I& exosome va protein trong mau nghién ctru thu dwcyc Bén canh d6, do sb
lwong mau thu duoc trong giai doan nghién ctru la khac nhau, nén c& mau cla té bao goc trung mé m6 mé& thu
duoc it hon so voi day ron. Do vay, trong cac nghién cteu tiép theo, nhdm nghién cru can phai tdng c& mau sinh
hoc d& ddm bao mirc dd ddng déu vé c& mau cho cac nhdm nhdm nang cao gia tri két qua do dwoc.

Bang 1. Biéu hién protein exosome téng sé do té bao gbc trung ma tiét ra.

Protein/1 triéu t& bao (ug) SD n
TBGTMDR_P5 20,429 7,660 12
TBGTMDR _P6 20,928 7,814 67
TBGTMDR_P7 18,040 9,909 33
TBGTMMM_P3 25,254 14,992 7

TBGTMDR: té bao géc trung mé day rén; TBGTMMM: Té bao géc trung mé mé mé; SD: Bé léch chuén; n: C& méu.
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Sw twong quan giira 1an cdy chuyén va ham lwong protein exosome téng sé do té bao géc trung mé day
ron tiet ra

Dé kiém tra sy twong quan gitva cac 1an cy chuyén véi lvgng exosome duoc tiét ra thong qua do protein téng
sb clia exosome, chiing toi tién hanh do protein tong s clia exosome thu dugc tir t& bao gbc trung mé day rén &
PS5, P6 va P7. Két qua cho thay, khong c6 sy su twong quan gitra cac 1&n cdy chuyén P5, P6 va P7 cla té bao
gbc trung mo day ron véi lwgng protein exosome dwoc tiét ra (hé ; sb tu’ong quan =0, 015 p = 0,198). Didu nay
cho thay, c6 thé té bao gbc trung md day rén so clp & céc Ian cay chuyen I&n c6 thé da én dlnh hon va c6 kha
nang tiét exosome déu hon. Théng thuong, té bao nudi cly so cap sé khong tiét exosome én dinh bang cac
dong té bao do té bao so cap dang trong giai doan thich nghi v&i didu kién téng sinh bén ngoai co thé (Le Gall et
al., 2020). Tuy nhién, di liéu ctia ching t6i cho thay réng, t& bao gbc trung mé day rén & giai doan tir P5 trd di da
4n dinh trong viéc tiét protein exosome.
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Hinh 2. Biéu db phan tan biéu dién méi twong quan gitra lan cay chuyén té bao géc trung mé day rén (P5, P6 va P7)
v&i ham lwgng protein exosome dworc tiét ra trong qua trinh nuéi cay

Sw twong quan giira loai té bao va ham lwong protein exosome tdng sé do té bao tiét ra

Twong tw, chung t6i kiém tra liéu loai t& bao gdc trung mé so cdp day rén va té bao gbc trung md so cdp moé mé
c6 anh hwdng dén ham lwong protein exosome tiét ra hay khong. Két qua cho thay, khéng cé méi twong quan
nao vé hai loai t& bao nay vé&i ham lwong protein exosome dwoc tiét ra (hé sb twong quan r* = 0,019, p = 0,135).
Hién chwa thay c6 bao cdo nao vé kha nang tiét protein exosome clia cac dong té bao gbc trung mé, tuy nhién da
c6 béo céo vé kha nang tiét protein exosome clia cac dong t& bao ung thu tuy (DU145, LNCAP, PC3), ung thw
bang quang (HT1376) va ung thv vi (MCF7) (Webber & Clayton, 2013). Tuy nhién, nghién clru nay ciing khong
chi ra ham lwong protein twong (rng véi sé lwong té bao tiét nén rat khé khan cho viéc so sanh gitva cac nghién
ctu khac nhau.

60 -

?=0,019

404 . .

20

Protein exosome (ug/10° té bao)

0 .

1 1
TBGTMDR TBGTMMM
Hinh 3. Biéu d6 phan tan biéu dién méi twong quan gitra loai té bao v&i ham lwong protein exosome
dworc tiet ra trong qua trinh nuéi cay

TBGTMDR: Té bao géc trung mé day rén; TBGTMMM: Té bao géc trung mé mé mé.
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KET LUAN

Té bao gbc trung md day rdn tiét ra mot lwong protein exosome 6n dinh & P5, P6 va P7. Khéng cé sw khac biét
vé ham lwong protein exosome tiét ra tlr té bao gdc trung mé day rén va mé mé so cap. Pong thdi, khong cé méi
twong quan gilra cac lan cay chuyén (P5, P6 va P7) cuia t& bao gbc trung md day rén va hai loai té bao gbc trung
moé (tr day rén va mé mé) véi ham lwong protein exosome tiét ra trong qua trinh nuéi cy théng thudng.
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ABSTRACT

Exosomes are emerging as a potential candidate for diagnostic and therapeutic applications. Therefore, exosomes
originating from mesenchymal stem cells have attracted interest from scientists who want to develop them into
drugs for disease treatments, particularly in regenerative medicine. However, the limitations of this applied
research direction are the consistent cell lines that secrete exosomes, the isolation and production scale, and the
stability of components carried by exosomes. Our study aims to investigate the relationship between primary
mesenchymal stem cell types, the passage and the exosomal protein quantity secreted by the cells during 2D cell
culture. The results showed that mesenchymal stem cells expressed an elongated and fibroblast-like morphology,
and exosomes expressed cup-shaped morphology. There was no difference in exosomal protein amounts from
samples originating from two cell types of umbilical cord mesenchymal stem cells and adipose tissue and among
different passages (P5, P6, and P7) of umbilical cord-derived mesenchymal stem cells. Data from correlation
analysis showed that umbilical cord-derived mesenchymal stem cells at P5, P6, and P7 did not affect the amount
of exosomal protein secreted (#* = 0.015). Additionally, primary umbilical cord- and adipose tissue-derived
mesenchymal stem cells did not relate to the amount of exosomal protein secretion (¥ = 0.019). This study
shows that under normal 2D culture conditions, the amount of exosomal proteins secreted is not affected by
types of primary mesenchymal stem cells derived from the umbilical cord and adipose tissue and cells at the
different passages.
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