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TOM TAT
Dit vin dé: Exosome dang mo ra mét huéng di méi trong y hoc tai tao véi kha nang hé tro,
sira chira va phuc hoi md bj ton thuwong. Tiém néing cua ching trong viéc cdi thién sirc khde va diéu
tri cac bénh Iy phirc tap 1a rdt 1om. Trong twong lai, exosome cé thé tré thanh mét cong cu mgnh mé
va phd bién trong y hoc tai tqo. Muc tiéu nghién ciru: Nghién ciru bucc dau thiét lap quy trinh phan
Iap, thu nhdn va dinh danh nguon exosome dé cung cap nQUOn exosome dat tiéu chudn va an toan
dé phuc v cho cac nghién cizu trong sinh hoc vay hoc. Péi twong va phwong phdp nghién citu:
Té bao goc trung mé dwrgc phan ldp tir mdé mé nguoi. Dich nubi cdy té bao sau dé dwoc thu nhdn
lam nguén nguyén ligu dé phan Igp exosome. Exosome sau khi thu nhdn diege danh gid va dinh danh
dua vao cac tiéu chudn hinh thai, kich thiéc va sy biéu hi¢n protein bé mat theo tiéu chudn ISEV.
San pham exosome ciing duge dinh lirong nong do protein bang phirong phap Bradford va danh gia
S an toan qua phwong phap danh gia do vo khuan va su hién dién cua mét sé kim logi nang. Keét
qud: Dich san pham exosome sau khi thu nhdn c6 chiza cac tii exosome c6 dang hinh cdu, kich
thuéc cac exosome nam trong khoang 30 — 200 nm. CAc hat exosome biéu hién dwoc céc protein
CD9, CD63 va CD81 bang flow cytometry. Dich exosome ¢6 nong dg khoang 45.22 ug/ml va khong
¢6 hién dién mét s6 kim logi ndng dwoc khdo sdt nhw Chi, Cadmium, Asen va Thuy Ngan. Két lugn:
San phdm exosome dat tiéu chudn theo tiéu chudn quéc té ISEV, dam bao an toan va chdt lirong déic
biét 1a cac nghién citu hurdng d@én y hoc tai tqo.
Tir khod: Té bao goc trung md, exosome, y hoc tai tao.
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Background: Exosome is opening a new direction in regenerative medicine with the ability
to support, repair, and restore damaged tissue. Their potential in improving health and treating
complex diseases is enormous. In the future, exosome may become a powerful and popular tool in
regenerative medicine. Objectives: To initially establish a process for isolating, collecting, and
identifying exosome sources to provide a standardized and safe source of exosome for research in
biology and medicine. Materials and methods: Mesenchymal stem cells were isolated and expanded
from human adipose tissue. The cultured cell supernatant was then used as the source material for
exosome isolation. The resulting exosome product was identified based on morphology, size, and
surface protein expression according to ISEV standards. The exosome product was also quantified for
protein concentration using the Bradford method, and its safety was assessed for sterility and the
presence of some heavy metals. Results: The exosome product after collection contained spherical
exosome, with particle sizes ranging from 30 to 200 nm. By flow cytometry, the exosome particles
expressed CD9, CD63, and CD81 proteins. The exosome solution had a concentration of about 45.22
pg/ml and did not contain some heavy metals surveyed, such as Lead, Cadmium, Arsenic, and
Mercury. Conclusion: The exosome product solution meets ISEV international standards, ensuring
safety and quality, especially for studies aimed at regenerative medicine.

Keywords: Mesenchymal stem cells, exosome, regenerative medicine.

I. PAT VAN BE

Exosome la céc tui ngoai bao (extracellular vesicles) nho, cé kich thudce tir 30 - 200
nm. Chung dugc hinh thanh tu cac endosome noi bao va dugc phong thich ra méi truong
ngoai bao khi céc tui multivesicular bodies (MVBs) hoa nhap véi mang té bao. Exosome
dugc bao boc boi mot 16p mang lipid kép, bén trong chira nhiéu loai phan tir sinh hoc nhu
protein, RNA (MRNA, miRNA) va cac loai RNA phién ma khac, DNA va cac loai lipid dac
trung dong vai tro duy tri cau tric va chirc niang caa mang [1].

Exosome dong vai tro quan trong trong y hoc tai tao nho kha nang tham gia vao qua
trinh truyén tin higu giira cac té bao, diéu hda cac qua trinh sinh hoc va hd trg phuc hoi cac
m6 ton thuong. Do do, nghién ctru dugc thuc hién véi muc tiéu: thiét 1ap quy trinh phan lap,
thu nhan va dinh danh nguén exosome dé cung cip ngudn exosome dat tiéu chuan va an
toan dé phuc vy cho cac nghién ctu trong sinh hoc va y hoc [2].

II. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. Péi twong nghién ciru
Exosome duoc thu nhan tir t& bao géc trung mé trong md ma nguoi véi quy trinh
phan lap te bao dugc thuc hién theo nghién ctru trudce cua ching t6i [3] va duge dinh danh
theo tiéu chi cua Hiép hoi Quoc te ve Liéu phap T€ bao va Gene (International Society for
Cell and Gene Therapy — ISCT). T¢€ bao goc trung md sau khi dugc thu nhan va nhan khoi
tai lan cay chuyen thir 2 s€ duoc stir dung dé thu nhan exosome theo quy trinh siéu ly tam [4].
2.2. Phuong phz’np nghién cuu
- Nuoi Cay té bao gdc trung md tir mdé mé nguoi: Té bao gbc trung mé duoc nudi
cay so cap va cay chuyén trong méi trudng nudi co ban DMEM/F12 c6 chtra 15% FBS va
khang sinh penicillin-streptomycin. Sau khi duoc cay chuyén lan thir 2, méi truong nudi co
ban duoc thay the bang méi truong nudi StemPro™ MSC SFM XenoFree (Gibco™) de thu
nhan dich nudi té bao va thu nhan exosome. ‘
- Thu nhén exosome theo phwong phap siéu ly tim: Thu nhan exosome bang
phuong phap siéu ly tam la mot k§ thuat chuan, dugc su dung dé phan 1ap exosome tir moi
truong nudi cay te bao. Phuong phap nay dam bao thu nhan exosome c6 d9 tinh sach tuong
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d6i, tranh nguy co gay nhidm cac thanh phan ngoai lai. Quy trinh thu nhan exosome dugc
thuc hién theo cac budce ly tam duoc tdm tat trong bang 1.

Bang 1. Tém tat quy trinh thu nhan, phan 1ap va tinh sach exosome tir dich méi truong
nudi cy té bao goc trung ma.

Toc do ly tam | Thoi gian

STT Cac buac thuc hién Muc dich b
‘ , (x9) (phut)
1 Ly tam ban dau (Low- Loai bo cac té bao nguyén ven 300 10
speed centrifugation) Loai bé c&c manh vun té bao 2.000 10
Ly tdm trung gian Loai bo cac thé apoptotic va
2 | (Medium-speed vi tli ngoai bao Ion 10.000 30
centrifugation) (microvesicles lon)
Siéu ly tdm toc do cao Thu nhan exosome
3 | (High-speed 100.000 70
ultracentrifugation)
4 | Riramau (Washing step) | -021 Do Cac tap chat hogc | 44, 4 70
protein hoa tan con sot lai
5 | Locqua phéu loc 0.20 pm | VO trung va tinh sach dich
(Sartorius Minisart™) exosome sau khi thu nhan
L Bao quan mau ¢ -20°C dé st
6 | Bao quan exosome d e .
ung trong thoi gian dai

- Pinh danh exosome theo tiéu chuan ISEV:

+ Binh danh exosome theo tiéu chuan cua Hiép hoi Nghién ctiu Tai ngoai bao Quéc
té (International Society for Extracellular Vesicles — ISEV), dugc quy dinh trong huéng dan
MISEV2018 (Minimal Information for Studies of Extracellular Vesicles). MISEV2018 dua
ra cac tiéu chi can thiét dé xac dinh va phan loai exosome maét cach chuan xéc [1].

+ Theo d6, exosome c6 kich thudc tir 30 — 200 nm, biéu hién duoc cac protein dic
trung cho exosome nhu nhom protein Tetraspanins (gom CD9, CD63, CD81). Trong nghién
ctru nay, nhém ching t6i sir dung kinh hién vi dién tir quét (SEM) dé danh gia sy hién dién
va hinh thai cua exosome trong san pham dich exosome sau khi thu nhan. Khi c6 su hién
dién cua exosome, chdng toi tlep tuc str dung phuong phap Bradford protein assay dé dinh
lugng ham lugng protein tong s6 dua trén duong chuan xay dung tir nong do6 BSA xac dinh.
Tiép theo, str dung phurong phap Dynamic Light Scattering (DLS) dé dénh gia kich thugc
hat. Sau khi u exosome véi aldehyde/sulfate latex bead (Invitrogen™) va nhuém khang thé
phat huynh quang, phuong phép flow cytometry dugc sir dung dé danh gia sy biéu hién cua
mot s6 protein bé mat trén exosome la nhém protein Tetraspanins (gom CD9, CD63, CD81).

- Panh gia ham lwong mat sé kim loai niing ddc hai: San pham dich exosome sau
khi thu nhan duoc danh gia su hién dién caa mot s6 kim loai nang nhu Chi, Cadmium, Asen,
Thuy ngan theo phuong phap H235 (ACM THA 05).

- Pao dirc trong nghién ciru: Nghién ctu nay da duoc thdng qua Hoi dong danh
gia y dtrc trong nghién cau Y sinh cép co sd tai Truong Pai hoc Y khoa Pham Ngoc Thach
s6: 1039/TPHYKPNT-HDDD ky ngay 24/01/2024.

I11. KET QUA NGHIEN CUU

Hinh théai va kich thwéc caa exosome
Khi quan sat dich exosome duéi kinh hién vi dién tir quét (SEM), két qua cho thay
6 sy hién dién cua cac tai hinh tron, c6 duong kinh theo thanh ti 1€ dugi 200 nm (hinh 1).
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Hinh 1. Hinh anh FE-SEM cua exosome. Str dung kinh hién vi dién tir quét dé quan sat
hinh thai va kich thudc cua cac tdi exosome cho thay céc tdi ndy c6 dang hinh cau (miii
tén mau vang, hinh 1.B) va kich thudc nim trong gisi han 30 — 200 nm, dat duoc tiéu
chuan cua ISEV

Két qua khao sat kich thudc cua cac tli nay bang ky thuat do Dynamic Light
Scattering (DLS). Két qua dugc trinh bay trong hinh 2.
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Hinh 2. Do kich thudc exosome theo phuong phap Dynamic Light Scattering (DLS).
Két qua do cho thay cac tai co kich thudc trung binh khoang 154.5 nm.
Sw biéu hién cac protein bé mit dic trung

Nhuom khang thé phéat huynh quang twong tmg CD9, CD63 va CD81 duoc thé hién
trong hinh 3.

A

Hinh 3. Két qua chup anh bang kinh hién vi huynh quang confocal (vét kinh 20X) déi vdi
phuc hop exosome-bead cho thay tin hiéu huynh quang cia cdc marker CD9, CD63 va
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CDB81. (A). Nhuom khang thé phat huynh quang CD9. (B). Nhudm khang thé phét huynh
~ quang CD63. (C). Nhuom khang the phat huynh quang CD81.
Keét qua flow cytrometry dé phan tich sy hién dién cua cac marker trong hinh 4.
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Hinh 4. Két qua danh gia su biéu hién cia cac CD9, CD63 va CD81 dic trung dung dé
dinh danh exosome bang flow cytometry. Két qua phan tich cho thdy cac marker nay déu
c6 hién dién trén cac ti trong dich san pham exosome. Theo d6, CD9 biéu hién 70.82%,

CD63 biéu hién 70.77% va CD81 biéu hién 95.03%.

Nong dd exosome theo phwong phap danh gia Bradford

Danh gia nong d6 cua exosome béng phuong phap Bradford protein assay cho két
qua ham lugng protein c6 trong dich san pham exosome la 45.22 pg/ml (n=15) (hinh 5).
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Hinh 5. Mt duong chuan BSA dé dinh luong protein ¢ trong dich san pham exosome.
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Sw biéu hién caa cac kim loai niang
Bang 2. Két qua khao sét su hién dién cia mot sé kim loai ning trong san phdm exosome

STT Chi tiéu Két qua Pon vi Phuong phap thi
1 | Chi(Ph)* Khéng phét hién (LOD = 0.15) mg/kg H235 (ACM THA 05)
2 Cadmium (Cd)* Khéng phét hién (LOD = 0.03) mg/kg H235 (ACM THA 05)
3 | Asen (As) Khéng phét hién (LOD = 0.15) mg/kg H235 (ACM THA 05)
4 Thuy Ngan (Hg) Khong phat hién (LOD = 0.10) mg/kg H235 (ACM THA 05)

*Chi tiéu dwoc VILAS cong nhdgn
Nhan xét: Két qua phan tich cho thay trong dich san pham exosome khong phéat
hién su hién dién cuaa cac kim loai nang khao sat.

IV. BAN LUAN

Exosome dang mé ra mot huéng di mai trong y hoc téi tao véi kha niang hd tro sira
chira va phuc hdi md bj ton thuong. Trong tuwong lai, exosome c6 thé trg thanh mot cong cu
manh mé& va pho bién trong y hoc tai tao. Tuy nhién, de c6 thé ung dung dugc exosome
trong y hoc néi chung, ching ta can phai c6 duoc ngudn cung cap exosome an toan, hi¢u
qua va dam bao chat lugng [2], [4]. Pay la diéu kién tién quyét truéc khi nghi dén viéc ang
dung ching trong y hoc. Do d6, nhém nghién ciru chiing toi da thiét 1ap quy trinh thu nhan,
phan lap va tinh sach exosome tir dich nudi cay té bao géc trung mo.

Hién tai trong nudc ¢d rat nhidu thong tin dé cap dén exosome nhung c6 it cac cong
trinh khoa hoc c¢éng bd c6 lién quan dén quy trinh thu nhan, phan lap ciing nhu (ng dung
exosome trong diéu tri y hoc [5], [6]. Tuy nhién, can phai ¢ nhiéu cong bd lién quan dén
cac phuong phap chi tiét va cu thé hon dé phan 1ap, thu nhan va tinh sach exosome an toan,
hiéu qua va dam bao chét lugng cho céc nghién ctu thir nghiém va trién khai tng dung
trong y hoc.

Trén thé gigi, cac nghién ciru vé exosome phai dam bao tiéu chuan quéc té dé thu
nhan dugc dang cac exosome [1] va an toan cho cac thir nghiém 1am sang [7]. Exosome da
dugc nghién ciru va thir nghiém cho nhiéu linh vuc trong y hoc tai tao nhu cac bénh ly vé
ung thu [4], [7], cac bénh Iy vé mét [8], ché tao vaccine va dic biét 1a cac ung dung trong y
hoc tai tao [9], [10].

V. KET LUAN

Chung t6i d4 thu nhan thanh céng dich exosome va di dénh gia cac tiéu chuan an
toan dé co thé trién khai cac thir nghiém tiép theo cua exosome trén mé hinh té bao, dong
vat va tién tgi cac thir nghiém lam sang. Ngudn exosome nay s& gilip cung cap cho cac nhom
nghién ctru trong nude chua tiép can duoc Véi cac cong nghé thu nhan, phan 1ap va tinh
sach exosome dé c6 nguon nguyén ligu s dung. Méc du nghién ctu vé exosome Van con la
mét linh vuc nghién ciu rat moi mé & nude ta nhung tiém ning wng dung rét trién vong
trong y hoc.
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