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Abstract: Human gingiva-derived mesenchymal stem cells (GMSCs) have been considered to be a better source 
of MSCs for cell therapy in some immunological diseases. We describe a protocol for isolation and culture of mes-
enchymal stem cells (MSCs) from human gingival tissue in detail, which provides a methodology to help clinical 
researches and clinical trial. GMSCs are generally isolated from a remnant or discarded tissue following a routine 
dental procedure, then cultured in complete culture medium at 37°C in a humidified tissue culture incubator with 
5% CO2 and 95% O2. Non-adherent cells are removed after 48~72 h and the fresh medium is replaced. When 
primary cultures become 80%~90% confluent, the plastic-adherent cells are treated with 0.25% trypsin-EDTA and 
subcultured. A purified population of GMSCs can be obtained 2-3 weeks after the initiation of culture.
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Introduction

Mesenchymal stem cells (MSCs), also referred 
to as multipotent stromal cells, are a cluster  
of well-established cells characterized by non-
hematopoietic abilities of self-renewal and mul-
tipotent differentiation [1, 2]. Due to their mul-
tiple differentiation capabilities, inflammatory 
and immune modulation function, MSCs have 
been explored as an attractive therapeutic ag- 
ent in various diseases including allergic con-
junctivitis, acute lung injury, myocardial infarc-
tion, allergic rhinitis, Alzheimer’s disease, and 
type 1 diabetes [3-9]. MSCs can be isolated 
from different tissues, including bone marrow, 
umbilical cord, placenta, adipose tissue, and 
human gingiva. Human gingiva-derived mesen-
chymal stem cells (GMSCs) are a member of 
MSCs and have been considered as a better 
source of MSCs for their ease of isolation, 
homogeny, faster proliferation, stable charac-
teristics, and stable karyotype. Recently, GM- 
SCs have been increasingly appreciated for 
their anti-inflammatory and immunomodulatory 
effects in autoimmune and inflammatory dis-
eases [10-12]. The main mechanisms involved 

in the immunomodulatory effects of GMSCs 
include the secretion of anti-inflammatory fac-
tors such as IDO, IL-10, PGE2, COX-2, adenosine 
and inducible nitric oxide synthase (iNOS) [13-
15] and the interactions of GMSCs with immune 
cells including T cells, B cells, macrophages, 
and dendritic cells [7, 14]. GMSCs treatment 
mitigated local inflammation by suppressing 
infiltration of inflammatory cells and production 
of inflammatory cytokines, promoting the indu- 
ction of CD4+FoxP3+ T regulatory cell (Treg) or 
elicit M2 polarization of macrophages [10, 12, 
16]. It is well recognized that inflammatory cells 
and cytokines production are crucially involved 
in the pathogenesis of autoimmune inflamma-
tory diseases [17-21]. Treg cells also play a cru-
cial role in preventing autoimmune diseases 
and treating inflammatory diseases [22-27]. Fu- 
ture study needs to determine whether GMSCs 
promote Treg induction, expansion or stability 
since these parameters all affect Treg biologi-
cal features [28-30]. It is still unclear whether 
the therapeutic effect of GMSCs on autoim-
mune inflammatory diseases completely or par-
tially depends upon Treg cells. 
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In addition, GMSCs infusion modulates cell gr- 
owth by modulating the expression of apop- 
tosis and proliferation-related genes such as 
p-JNK, cleaved PARP, cleaved caspase-3, p-ER- 
K1/2, Bcl-2 [31]. GMSCs also inhibited human 
immune responses via CD39/CD73/adenosine 
and IDO signals [7, 11, 15]. These studies have 
an important implication on clinical setting. 
Indeed, recent safety study has highlighted the 
clinical feasibility and safety of GMSCs [32]. 
However, the depth mechanism(s) by which 
GMSCs display their immune modulatory func-
tion need to further be investigated. For this 
reason, a detailed protocol including GMSCs 
isolation, culture and characterization for re- 
searchers is required, especially for those who 
never previously study GMSCs.

For the past several years, our group has been 
focusing on the isolation, characterization, and 
function of GMSCs in different autoimmune  
diseases. We describe here a detailed protocol 
for uncomplicated isolation of GMSCs from hu- 
man gingival tissues. This protocol is primarily 
derived from the original description by Le AD 
et al [13]. A purified population of GMSCs with 
spindle-shaped morphology is obtained in the 
first passage (about 2 weeks after the initiation 
of culture). Moreover, no additional growth fac-
tors are required for this protocol, which is 
advantageous because many growth factors 
and related products can modify protein syn-
thesis and intracellular trafficking that will indi-
rectly affect the biological behaviors of GMSCs. 

Reagents and equipment

MEM Alpha(1X) + GlutaMAXTM-I (gibco, #325- 
61-037), 0.25% Trypsin-EDTA (Gibco, #27250-
018); Fetal Bovine Serum (gibco, #10270-106), 

tine dental procedure and the donor should 
have no history of periodontal diseases and 
relatively healthy periodontium. 

2. The collected tissue will be soaked in MEM 
Alpha medium supplemented with 2% fetal 
bovine serum and 100 ug/mL penicillin/strep-
tomycin and stored at 4°C refrigerator or br- 
ought to the lab immediately.

3. Gingival tissues will be washed with washing 
buffer (PBS supplemented with 2% fetal bovine 
serum and 100 ug/mL penicillin/streptomycin) 
for 3~5 times and incubated overnight at 4°C 
with dispase II (2 mg/mL in wash buffer) and 
then washed with washing buffer for one time.

4. Gingival tissues will be minced into 1-3 mm2 
fragments and digested with collagenase IV (4 
mg/mL in wash buffer) at 37°C for 2 h. 

5. The digested tissue suspension will be fil-
tered through a 40-μm cell strainer (Falcon) 
and centrifuged at 300 g for 5 minutes. 

6. Abandon supernatant, and add 1 mL com-
plete culture medium (MEM Alpha medium sup-
plemented with 10% fetal bovine serum, 100 
ug/mL penicillin/streptomycin and 10 mM 
Hepes) to resuspend dissociated cells and then 
plate on a 10 cm petri-dish with 10 mL com-
plete culture medium and culture at 37°C in a 
humidified tissue culture incubator with 5% CO2 
and 95% O2.

7. After being cultured for 48 h to 72 h, the non-
adherent cells will be removed and fresh com-
plete culture medium will be added. Change 
medium every two days.

8. Adherent Cells will be digested with 1.5 mL/
dish of 0.25% trypsin-EDTA when they reached 

Figure 1. Morphological features of GMSCs. A. Spindle-shaped morphology 
of GMSC at day 7 after cell culturing. B. More confluent GMSCs in spiral 
shape at 10-14 days of cell culturing. Scale: 200 um. 

Penicillin-Streptomycin (gibco, 
#5140122), Collagenase IV 
(sigma, #C5138), Dispase II 
(sigma, #D4693); Hood for ce- 
ll culture with vertical lamin- 
ar flow and equipped with UV 
light for decontamination; Cen- 
trifuge.

Procedure

1. Human gingival tissues are 
obtained as a remnant or dis-
carded tissue following a rou-
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Figure 2. Expression of cell surface markers on 
GMSCs. A. Histogram analysis of cell surface 
markers of GMSCs (passage 2) determined by 
flow cytometry. B. Quantification of percentage 
of respective surface markers from 3 different 
gingiva tissue donors (mean ± SD).

to an 80-90% confluent density and subcul-
tured at a ratio of 1 to 4 in complete culture 

medium. Cells from passages 3 to 5 will be 
used for the experiments.
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Anticipated results

1. After 72 h of initiation culture, one can 
observe several plastic-adherent cells in a spin-
dle fibroblast-like shape (Figure 1).

2. At about two weeks later, cells will reach an 
80-90% confluent density, one can achieve 
about 1-2 × 106 GMSCs from one donor (pas-
sage 0). 

3. GMSCs characterization: GMSCs are posi- 
tive for CD90, CD29, CD73, CD105, HLA-A, B, 
C, CD44 and negative for CD45, CD80, CD86, 
CD31, CD11b and HLA-DR (Figure 2). These 
cells can be readily differentiated into osteo-
cyte, adipocyte and chondrocyte cells by cultur-
ing in appropriate induction media [33] (Figure 
3). 
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