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TOM TAT

Viéc kiém soat Mycoplasma trong nudi ciy
té bao dung trong kiém dinh 1a can thiét && dam
bao tinh chinh x4c trong kiém dinh chat luong
va xuit xudéng 16 vic xin. Nghién ctru quy trinh
nhudém huynh quang str dung chi thi té bao phat
hién Mycoplasma nham xay dung quy trinh chuan
trude khi sir dung thuong quy tai Vién Kiém dinh
Qudc gia Vic xin va Sinh pham y té (NICVB).
Két qua cho thy cac thong s6 cua quy trinh phat
hién Mycoplasma bang phuong phap chi thi té
bao Vero str dung b kit MycoFlour™ tai NICVB
da dugc t6i wu ndng do té baoVero chi thi khi cdy
vao 1a kinh 10 x10* TB/ml; rira té bao trén 14 kinh
2 1an bang PBS (-)1X va dat yéu cau vé do dic
hiéu trong d4anh gia chat luong té bao.

Tu khoa: Mycoplasma, phwong phap chi thi
té bao, nhuém huynh quang.

I. DAT VAN DE

Nhiém Mycoplasma trong qua trinh nudi
cdy té bao da dugc biét dén trong nhiéu thap
ky va ngdy cang phd bién, de doa cac phong
thi nghiém ciling nhu cac co sé san xudt ché

Nguyen Thi Van Quynh*, NguyenThi Mai Huong, Nguyen
Thu Quynh, Nguyen Thi Thu Thuy, Nguyen Khanh Ly.
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ABSTRACT

Control of Mycoplasma in cell culture used
in testing is necessary to ensure the accuracy of
quality control and vaccine release. Research on
fluorescent dyeing process using Mycoplasma
detection cell indicators to develop standard
operating procedures before routinely used at
National Institute for Control of Vaccines and
Biologicals (NICVB). Outcome showed that
the parameters of the Mycoplasma detection
procedure by the Vero cell indicator method using
the MycoFlour™ kit at NICVB were optimized
for the concentration of Vero cells inoculated
into coverslip 10 x10* TB/ml; Wash cells twice
with PBS (-)1X and meet the requirements for
specificity in cell quality assessment.

Key words: Mycoplasma, cell indicator
method, fluorescence stain.
I. INTRODUCTION

Mycoplasma infection in cell culture has
been known for decades of its widespread,
threatening laboratories as well as probiotic
production facilities [9], [12], [17]. In fact,
it 1s estimated that 15% to 70% of cell lines
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pham sinh hoc [9], [12], [17]. Trén thuc té, udc
tinh ¢6 15% dén 70% cac dong té bao & cac
phong thi nghiém c6 thé bi nhiém Mycoplasma
[1],[11]. Mycoplasma c6 thé lam thay doi
dang ké cac té bao nudi cdy, lam sai léch két
qua nghién ctu, két qua kiém dinh chat luong
vac xin. Khi di phét hién ra Mycoplasma, giai
phap t6t nhat dé loai bo va ngan ching lay lan
12 loai bo dong té bao bi nhiém [12]. Dé thyc
hién diéu do, trudc hét can thudng xuyén kiém
tra cac té bao nudi cdy dé dam bao khong c6
Mycoplasma va luén st dung ky thuat vo trung
thich hop trong phong thi nghiém. Mot phuong
phép phat hién Mycoplasma cho két qua nhanh,
dé sir dung 1a dung chi thi té bao Vero sir dung
bd kit MycoFlour™ dya trén viéc khai thac
chit nhuém huynh quang c6 kha ning gin vao
nucleic acid cia Mycoplasma da dugc st dung
tai cac phong thi nghiém trén thé gigi [7],[10],
[14], [18] va nghién ctru nay nham t6i vu hoa,
kiém tra do dic hiéu cua quy trinh phat hi¢n
Mpycoplasma cho cac dong té bao kiém dinh tai
NICVB bing chi thi té bao Vero.

Il. PHUONG PHAP NGHIEN cUU

2.1 D6i twong, thoi gian va dia diém
nghién ciru:

- Bdi tugng nghién ctru 1a quy trinh phat hién
Mycoplasma st dung chi thi t& bao Vero bang kit
MycoFluor™,

- Nghién ctru dugce tién hanh tir thang 04 dén
thang 12 ndm 2020 tai khoa M4i truong Thuc
nghiém - NICVB

2.2. Vit liéu

Mau thir duoc sir dung trong nghién ciru bao
gdm céc té bao BHK21, MRCS5, RK13, HEp2,
Vero. Mau chung dwong Mycoplasma Morfs,
chung M.orale ndng d6 10,43 x10* CFU/10 pl
(ATCC 23714 doi cay F1). Mau chimg 4m: PBS
(-)1X khéng chira ADN va ARN. Té bao chi
thi dugc su dung la té bao Vero, loat NICVB/
WCB 01-19 (d3 duoc kiém dinh chit lugng day
du va khong chtta Mycoplasma). Dung dich
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in laboratories may be contaminated with
Mycoplasma [1], [11]. Mycoplasma can cause
significant changes in cultured spermatozoa,
falsifying research results and quality control
results. Once Mycoplasma is detected, the
best solution to eliminate and prevent them
from spreading is to remove the contaminated
cell culture [12]. To do this, it is necessary to
regularly check cultured cells in advance for the
absence of Mycoplasma and always use aseptic
laboratory technique. A fast, easy-to-use method
of Mycoplasma detection is the use of the Vero
cell indicator using the MycoFlour™ kit, which
is based on the extraction of the optical quality
of Mycoplasma’s nucleic acid binding ability,
which has been used at laboratories around the
world [7], [10], [14], [18] and this study aims
to optimize and test the characteristics of the
developed Mycoplasma program for test cell
lines. at NICVB using the Vero cell directive.

Il. RESEARCH METHODS

2.1. Subjects, time and place of the study:

- The subject of the study is the process
of detecting Mycoplasma using the Vero cell
indicator using the MycoFlour™ Kkit.

- The study was conducted from April
to December 2020 at the Department of
Experimental Environment - NICVB

2.2. Material

Samples used in the study included BHK21,
MRCS5, RK13, HEp2, Vero cells. The positive
control sample Mycoplasma Morfs, strain
M.orale concentration 10.43 x104CFU/10
ul (ATCC 23714 F1 generation). Negative
control: PBS (-)1X does not contain DNA and
RNA. The indicator cells used were Vero cells,
NICVB/WCB series 01-19 (fully validated
and free of Mycoplasma). MycoFlour
Staining Solution for Mycoplasma detection
(Thermo Fisher, Cat No. M7006). Anti-phase
microscope for cytology and fluorescence

staining (EVOS5000).



nhuom Kit MycoFlour phat hién Mycoplasma
(Thermo Fisher, Cat No. M7006). Kinh hién vi
phan pha soi té bao va soi nhuém huynh quang
(EVOS5000).

2.3. Phwong phap nghién ctru: Phuong phap
thue nghiém trong phong thi nghi¢ém

Téi wu hoa quy trinh kiém tra Mycoplasma
bang phuong phap chi thi té bao st dung kit
MycoFlour™: Téi wu héa nong do té bao Vero
chi thj khi cdy vao 14 kinh; B6 sung thém chimg
duong la chung M.orale — so véi quy trinh cua kit
chimg duong 14 hat Morfs; Tdi uu quy trinh rira
nhudm 14 kinh € bao. Xéc dinh d¢ dic hi¢u.

2.4. Thiét ké nghién ctru

2.4.1.T6i wu héa ndng dj té bao Vero chi thi
khi cdy vao 14 kinh

Nghién ctru 3 ndng d6 té bao Vero chi thi, mdi
néng dolaplai3 lan. Chon néng d6 i wu cho thir
nghiém sau khi dénh gia két qua: D6 pha 1: 5x 10
té bao/1ml; Do pha 2 :10x 10*té bao/1ml; o pha
3: 15x 10*té bao/Iml. Lwa chon nong do tdi wu
cho hinh anh 3 nét khi doc két qua.

2.4.2. T6i wu héa nong do chirng dwong
Mpycoplasma

Str dung chung M.orale lam chung duong
song song voOi chung duong nhan tao (hat
Morfs) c6 san trong qué trinh thyc hién thir
nghiém. Ching M.orale ATCC 23714 c¢6 nong
do 10,43 x10* CFU/10ul dugce pha loang theo
cac do pha 1023, 103, 103 bang méi truong
canh thang PPLO LM II, gdy nhiém vao té bao
chi thi Vero. Mdi néng d6 thuc hién lip lai 3
lan. Chon lua ndng do tdi vu (< 100 CFU) dé
danh gia do dac hiéu.

2.4.3. T6i wu héa quy trinh nhudém doc
két qua

Theo huéng dan trong duoc dién va huéng dan
str dung ctia bo Kit MycoFluor™ té bao chi thi sau
khi duoc gay nhiém voi miu thir (cac té bao) trong
3 ngay s& duoc cdy chuyén vao 14 kinh va nhuém
doc két qua sau 72 gid. Véi mong muén thu duoc
hinh anh 15 nét, ting do tin cay khi danh gia két qua
nén viée tdi wu quy trinh nhudm 13 can thiét.
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2.3. Research method: Experiment in the
laboratory

Optimizing the testing process of Mycoplasma
by cell indicator using the MycoFlour™ Kkit:
Optimizing the concentration of Vero indicator
cells when inoculated on the slide; Adding a
positive control is the strain M.orale — compared
with the procedure of the positive control kit,
which is Morfs seeds; Optimizing the process of
washing and staining the cytoskeleton. Determine
specificity.

2.4. Research design

2.4.1.0ptimizing the concentration of Vero
indicator cells when inoculating on the cover slip

Studying 3 concentrations of Vero indicator
cells, each concentration repeated 3 times.
Select the optimal concentration for the test after
evaluating the results: Phase 1: 5x 10 cells/1ml;
Phase 2 :10x 10* cells/1ml; Phase 3: 15x 10*
cells/Iml. Select the optimal concentration for
a clear image when reading results.

2.4.2.0ptimization of concentration of
positive control Mycoplasma

Use the M.orale as a positive control in parallel
with the artificial positive control (Morfs seed)
available during the test. M.orale ATCC 23714
strain with a concentration of 10.43 x 104 CFU/10
ul was diluted in phases 105, 107, 102> with
PPLOLM 1II environment, infecting cells. Vero
indicator cell. Each concentration was repeated
3 times. Select the optimal concentration (< 100
CFU) for specificity assessment.

2.4.3.0ptimizing the dye reading process

According to the instructions in the
pharmacopoeia and the instructions for use of the
MycoFlour™ Kit, the indicator cells after being
infected with the test sample (cells) for 3 days
will be transplanted into the glass leaf and stained
to read the results after 72 hours. . With the desire
to obtain a clear image and increase the reliability
of the results, it is necessary to optimize the
dyeing process.
study with  different

Prepare samples
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Chuan bi cac miu nghién ctru véi quy trinh
thuc hién khac nhau nhu sau: Mau thar 1- Thuc
hién theo dung hudng dan ciia bd Kit MycoFlour,
nhudm tryc tiép 1a kinh khong rira; Mau thi
2- Rura 14 kinh 2 lan bang PBS (-) 1X sau d6
nhudém doc két qua; Mau thir 3 - Rira 14 kinh 3
lan bang PBS (-) 1X va lic nhe nhang phién, sau
d6 nhudom doc két qua. MOdi mau nghién ctru thye
hién 13p lai 3 lan.

2.4.4. Xac dinh d¢ dic hiéu

Thuc hién thir nghiém 6 1an doc 1ap véi cac
mau thir:

Mau thir 1: Nude ndi t€ bao mau thir trén t€ bao
chi thi Vero (mAu tring)

Mau thir 2: Nudc ndi té bao mau thir + ching
M.orale trén té bao chi thi Vero.

Mau chirng dm: PBS (-) 1X trén té bao chi thi
Vero.

Mau chimg dwong: ching M.orale trén té bao chi
thi Vero; dung dich Mycoplasma Morfs cua bd kit
Mycoflour.

Tiéu chuin chép thuan: sau khi nhudm cé
hat M.orale phat quang va co kich thudc tuong
duong véi hat Morfs trén cac 14 kinh té bao Vero
chi thi - trong ca 6 lan thyc hién. Khéng co tin
hiéu M.orale phat quang trong mau chimg am va
mau tréng.

I1I. KET QUA

3.1. T6i wu quy trinh

3.1.1. Két qua t6i wu héa nong dd té bao
Vero chi thi trén 14 kinh

procedures as follows: Sample 1- Follow the
instructions of the MycoFlour Kit, dye the
unwashed glass leaves directly; Sample 2- Wash
the glass foil twice with PBS (-) 1X, then stain
to read the results; Sample 3 - Wash the slide 3
times with 1X PBS (-) and gently shake the slide,
then stain to read the results. Each study sample
was repeated 3 times.

2.4.4. Determination of specificity

Carry out the test 6 times independently:

Test sample 1: Cell supernatant on Vero indicator
cell (blank sample)

Test sample 2: Supernatant of sample cells +
M.orale strain on Vero indicator cells.

Negative control: PBS (-) 1X on Vero
indicator cells.

Positive control : M.orale strain on Vero
indicator cells; Mycoplasma Morfs solution of the
Mycofour kit.

Approval criteria: after staining, M.orale granules
were luminescent and comparable in size to Morfs
beads on the vitreous cells of Vero indicator cells - in
all 6 times. There was no luminescent M.orale signal
in negative controls and blanks.

lll. RESULTS
3.1. Test optimization
3.1.1. The results
concentration of Vero cells indicated on the foil

of optimizing the

Transplanted Vero cells achieved a stable
proliferation rate before being put into the study.

BANG 1. KET QUA QUAN SAT NONG PQ TE BAO VERO CHI THI TREN LA KiNH CUA 3
NONG PO TE BAO VERO
TABLE 1. RESULTS OF OBSERVING THE CONCENTRATION OF VERO CELLS INDICATED
ON THE COVER SLIP OF 3 CONCENTRATIONS OF VERO CELLS

Néng d5 t& bao (% t& béoKk?,r: g:j nudi cay)
Szﬁoel}as)m (60 5) %
1 03?35' ?BZ/ml (75£5) %
1 53?35' ?Ba/ml (95+5) %
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Results

Cell concentration
(% of closed cells after culture)

Phase 1
0,
5x10¢ cells/ml (60+=5) %
Phase 2
0,
10x10* cells/ml (75+5) %
Phase 3
0,
15x10¢ cells/ml (95+5) %




Té bao Vero duogc céy chuyén dat ti 1€
tang sinh on dinh trude khi dua vao thuc hién
nghién ctru.

Theo két qua trén bang 1 cho thiy ndéng do
cAy té bao chi thi Vero trén 14 kinh & cac do pha
cho hinh anh quan sat mat do té bao séng trén
1a kinh sau 72 gio nuoi cdy dat ti 1¢ twong tng
(60 £5) % & dd pha 1, (75£5) % & d6 pha 2 va
(95+5) % & do pha 3. Pé dam bao mat do té bao
trén 1a kinh khi doc két qua nam trong khoang
gi6i han 70-80% theo nhu huéng dan sir dung
ctia bo kit va duoc dién chuing t61 chon lya do
pha 2 dé tiép tuc thuc hién cac budc nghién ctu
tiép theo.

3.1.2. Két qua tdi wu héa ching dwong
Mpycoplasma

Chung M.orale dugc st dung lam chimg
duong song song véi ching duong nhan tao
(hat Morfs) c6 san trong qua trinh thuc hién thir
nghiém. Pha lodng ching M.orale cac ndng do
twong tng 102°, 1073, 10 gay nhiém vao té bao
chi thi Vero. Mdi néng do thuc hi¢n lap lai 3 lan.
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The results in Table I shows that the
concentration of Vero indicator cells inoculated
on the cover slip at the phases for observing
the density of live cells on the cover slip after
72 hours of culture reached the corresponding
ratio (60 = 5 )% in phase 1, (75£5) % in phase 2
and (95+5) % in phase 3. To ensure cell density
on the foil when reading results are within the
range of 70-80 % according to the instructions
for use of the kit and pharmacopoeia, we
selected phase 2 to continue to carry out the
next research steps.

3.1.2. Optimizing results for positive control
Mpycoplasma

The M.orale strain was used as a positive
control in tandem with the artificial positive control
(Morfs seed) available during the trial. Diluting the
M.orale strain with concentrations of 102°, 107, 10-
33, respectively, infects Vero indicator cells. Each
concentration was repeated 3 times.

Infectious concentrations on cells all showed
a positive image in the presence of Mycoplasma
luminescence, the size of luminescent particles was

BANG 2. KET QUA TOI UU HOA CHUNG DUONG MYCOPLASMA
TABLE 2. OPTIMIZATION RESULTS OF MYCOPLASMA POSITIVE CONTROL

Cac do pha Phases 25 5 as
M3u thir Test specimen i L 10
Chdng Mycoplasma orale ++ ++ +

Hat Morfs Morfs County

+

Céc ndng d6 gay nhiém trén té bao déu cho
hinh d4nh duong tinh khi c6 phat quang cua
Mycoplasma, kich thudc céc hat phat quang
twong duong va giéng véi hinh anh cia ching
duong Mycoplasma Morfs cua kit. Mat d§ phat
quang & ndng do 1035 (30-38 CFU) cho hinh
anh tuong duong v6i mat do hat Mycoplasma
Morfs theo huéng dan cua kit. Ching t6i chon
103 cho nghién ctru d6 dic hiéu tiép theo.

3.1.3. T6i wu quy trinh nhudm doc két qua

Thuc hién trén phién nudi céy té bao chi
thi Vero, cac mau thir dugc thyc hién song
song cung voi nhau.

similar and similar to the image of the kit’s positive
control Mycoplasma Morfs. The luminescence density
at the concentration of 102 (30-38 CFU) gives the
image equivalent to the density of Mycoplasma Morts
particles according to the kit instructions. We chose
107 for the follow-up specificity study.

3.1.3. Optimizing the dyeing process to
read the results

Performed on the Vero indicator cell culture
plate, the test samples are performed in parallel
with each other.

The results on table 3 show that after staining,
the sample 1 has a blurry image, with dead cells;
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BANG 3. KET QUA TOI UU QUY TRINH NHUQM HUYNH QUANG
TABLE 3. OPTIMAL RESULTS OF THE FLUORESCENT STAINING PROCESS

M3uThr1 Sample 1 M3u thtr2 Sample 2 M3u thdr3 Sample 3
Khdng rlra trude khi nhuém | RUa 2 1an bangPBS (-) 1X R(ra 3 1an bang PBS (-) 1X (c6 1ac nhe
Thuc hién (theo hudng dan cua kit) trudce khi nhudém nhang phién trong Itc rla).
Performance | No wash before staining | Wash 2 times with PBS (-) | Wash 3 times with PBS () 1X (with gentle
(follow kit instructions) 1X before staining shaking of the plate during washing)
S R s Hinh anh r& nét,
K&t qud Hinh anh mo, lan t€ bao khdng thay té bao chét. T& bao bj bong, rach.
chét. ,
Result . Clear image, No have dead Cells are peeled, torn
Blurry image, cells

Két qua trén bang 3 cho thiy sau khi nhudm,
mau thtr 1 hinh 4nh md, ¢6 13n té bao chét; miu
thir 2 hinh anh rd nét, khong thay té bao chét; mau
thi 3 t& bao bi bong, rach. Vi¢c rira té bao trudc
khi nhuém huynh quang s& dem lai hinh anh sic
nét hon. Chung t6i chon bude thuc hién rtra té
bao 2 1an nhu mau thir 2.

3.14 Tém tit quy trinh phat hién
Mycoplasma trong té bao

Nudi cdy té bao chi thi Vero theo quy trinh
thuong quy tai phong thi nghiém trong chai
25cm?2. Ciy chuyén té bao chi thi Vero véi mat
d6 5x10° té bao/ml vao chai 25cm?, nudi cdy
té bao bang DMEMI1X 10% FBS khoéng chira
khang sinh. Sau 48 gio té bao phat trién 1 16p,
cdy 1 ml nudc ndi t& bao (miu thir) vao mdi
chai t& bao Vero, cdy 2 chai; Ching am ciy 1
ml PBS (-)1X vao 1 chai té bao Vero. U céc chai
té bao Vero trén ¢ nhiét do (36+1)°C/5% CO,
trong 3 ngay. Ciy chuyén té bao Vero v&i mat
d6 10x10*té bao/ml 1én phién 06 giéng c6 chira
cac 1a kinh: 02 14 kinh (dung cho mau thi); 01
la kinh cho chung am va 01 14 kinh cho ching
dwong. Céc 14 kinh té bao Vero dat trong phién
06 giéng nudi trong ti (36=1) °C/5% CO, sau 3
ngay lay ra tién hanh doc két qua thir nghiém
Mycoplasma. Hat bd méi trudng nudi cdy té bao
va rira té bao 2 14n véi PBS(-) 1X. Thém PBS(-)
1X va MycoFluor 20X vao mdi giéng té bao theo
ti 1& 1:19. U té bao véi MycoFluor & 37°C trong
10 phut. Léy ra, dat 1a kinh 1én lam kinh sach va
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sample 2 has clear images, no dead cells; 3 cell
samples were peeled, torn. Washing cells before
fluorescence staining results in sharper images.
We choose the step of performing cell washing
twice as sample 2.

3.1.4 Summary of the process of detecting
Mpycoplasma in cell culture

Culture of Vero indicator cells according to
routine laboratory procedures in 25cm? bottles.
Inoculation of Vero indicator cells at a density of
5x 10° cells/ml into a 25cm? bottle, cultured with
antibiotic-free DMEM1X 10% FBS. After 48
hours of cell growth in 1 layer, inoculate 1ml of
cell supernatant (test sample) into each bottle of
Vero cells, inoculate 2 bottles; Negative controls
inoculate 1ml of PBS (-)I1X into 1 bottle of
Vero cells. Incubate the above Vero cell bottles
at (36+1) °C/5% CO, for 3 days. Inoculation of
Vero cells at a density of 10x10* cells/ml onto
a 06-well plate containing plates: 02 plates (for
samples); 01 glass leaf for negative control and
01 glass leaf for positive control. The leaves
of Vero cells were placed in 6-well plates and
cultured in a cabinet (36+1) °C/5% CO?2 after
3 days of taking out to read the test results of
Mycoplasma. Remove cell culture medium and
wash cells twice with PBS(-) 1X. Add PBS(-
) 1X and MycoFluor 20X to each cell well in
the ratio 1:19. Incubate cells with MycoFluor at
37°C for 10 min. Remove, place the slide on a
clean slide and fix. Positive controls: add 5 pl



¢6 dinh. Mau chimg dwong: b6 sung 5ul dung
dich Mycoplasma Morfs (Microscopic Optical
Replicas for Fluorescence assayS) 1én lam kinh
truée khi cé dinh 14 kinh. Soi tiéu ban nhudm &
vat kinh 100X, ngudn sang huynh quang DAPL
Nhan té bao s& duoc nhudm mau xanh trén nén
den, d6 sang vira, kich thudc 16n. Tin hi¢u huynh
quang cua Mycoplasma thu dugc s€ c6 mau xanh
trang (whitish blue), c6 kich thudc rat nho, hinh
dang, do sang dong déu nhau.

Mau égm: C6 hinh anh huynh quang ctia nhan
té bao, khong c6 hinh anh huynh quang ciia
Mycoplasma.

Mdéu dwong: C6 hinh anh huynh quang
ctia nhan té bao 14n hinh anh huynh quang cua
Mycoplasma.
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of Mycoplasma Morfs (Microscopic Optical
Replicas for Fluorescence assayS) solution to the
slide before fixing the slides. Examine the stain
ata 100X objective with a DAPI fluorescent light
source. Cell nucleus will be stained blue on black
background, medium brightness, large size. The
obtained fluorescence signal of Mycoplasma
will be white blue, very small in size, uniform in
shape and brightness.

Negative sample: There is fluorescence
image of cell nucleus, no fluorescence image of
Mycoplasma.

Positive sample: There 1is fluorescence
image of cell nucleus and fluorescence image of
Mycoplasma.

3.2. Specificity

Hinh 1. Hinh 3nh nhuém két qua cua cdc mau ching duong va ching 3m
Figure 1. Results staining images of positive and negative controls

3.2. D¢ dic hiéu

Két qua danh gia do dac hiéu ciia phurong phép
duoc thue hién trén mau nude ndi cla cac dong té
bao. M&i mau duoc thuc hién 13p lai 6 1an. Mau
chimg duong 13 miu giy nhiém Mycoplasma
trén té bao chi thi Vero; hat Mycoplasma Morfs
va mau chimg am 1a mau PBS(-) 1X trén té bao
chi thi Vero.

“+” ¢6 hinh anh Mycoplasma phét quang trén
tiéu ban nhudém

“»> Khong c6 hinh anh Mycoplasma phat
quang trén ti€u ban nhudém

“*”: Chung duong M.orale & Mycoplasma
Morfs.

The results of method specificity evaluation
were performed on supernatant samples of cell
lines. Each sample was repeated 6 times. The
positive control sample is the sample infecting
Mpycoplasma on Vero indicator cells; Mycoplasma
Morfs particles and negative control were 1X
PBS(-) samples on Vero indicator cells.

“+” has an image of luminescent Mycoplasma
on the staining slide

“-” There is no image of Mycoplasma
luminescent on the staining slide

sk,

: Positive control M.orale & Mycoplasma
Morfs.

Table 4 shows that the study results on the
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BANG 4. KET QUA PANH GIA TREN MAU NUOC NOI TE BAO
TABLE 4. EVALUATION RESULTS ON CELL SUPERNATANT

Lan th& nghiém Ching duong (+)* Ching am (-)
Test times B N R N CR e Positive test (+)* Negative test (-)
1 - - - - - + -
M3u
) 2 - - - - - + -
thu
1 3 - - - - - + -
4 - - - - - + -
Sampl
1p EE - - - - - + -
6 - - - - - + -
o i ) C6 hinh anh phat quang | Khéng c6 hinh anh
] Khdng c6 hinh anh huynh quang cua cla Mycoplasma trén cac | huynh quang cla
Két ludn Mycoplasma trén mau thtr & 6 1an thdr nghiém. mau ching duong Mycoplasma.
Conclusion There was no fluorescence image of There are luminescence | No fluorescence
Mycoplasma on the sample at 6 tests. images of Mycoplasma on images of
positive controls Mycoplasma.

Bang 4 cho thiy két qua nghién ciru trén mau
nude ndi t bao & ca 6 lan thue hién déu cho hinh
anh huynh quang ctia nhan té bao va khéng c6 hinh
anh huynh quang cua Mycoplasma. Cac hinh anh
déu cho két qua tuong dong voi ca miu chimg am.
Mau chimg duong cho hinh anh huynh quang ctia ca
té bao 1dn Mycoplasma.

supernatant water sample at all 6 times gave
fluorescence images of the cell nucleus and no
fluorescence images of Mycoplasma. The images
showed similar results with both negative controls.
Positive controls show fluorescence of both cells
and Mycoplasma.

“+” has an image of luminescent Mycoplasma

BANG 5. KET QUA PANH GIA TREN MAU NUOC NOI TE BAO+ MYCOPLASMA
TABLE 5. EVALUATION RESULTS ON SUPERNATANT WATER SAMPLES + MYCOPLASMA

Lan th&r nghiém Ching duong (+)* Chdng am (-)
Test times ElE e (GLSe) ) Lldrs | Positive test (+)* Negative test (-)
1 + + + + + + -
Msﬁ’ 2 + + + + + + -
thu
2 3 + + + + + + -
4 + + + + + + -
Sanzwple 5 + + + + + + -
6 + + + + + + -
C6 hinh anh phét quang Khdng c6 hinh anh
C6 hinh anh phat quang clia Mycoplasma & | cla Mycoplasma trén 2 phat quang clia
K&t luan tat ca cac mau thtr mau ching (+). Mycoplasma.
Conclusion There is a luminescence image of There is a luminescence There is no
Mycoplasma in all samples. image of Mycoplasmaon 2 | photoluminescence of
controls (+) Mycoplasma.

“+” ¢6 hinh anh Mycoplasma phat quang trén
tiéu ban nhudm;
“.” Khong c6 hinh anh Mycoplasma phat
quang trén ti€u ban nhudm.
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on the staining slide;
“-” There is no photoluminescent Mycoplasma
on the staining slide.

“* Positive control M.orale & Mycoplasma



“* Chang duong M.orale & Mycoplasma
Morfs.

Két qua hién thi trén bang 5. cho thiy miu
nude ndi té bao giy nhidm voi Mycoplasma & ca
6 1an thuc hién déu cho hinh anh huynh quang cua
nhan té bao cung v6i hinh anh huynh quang cua
Mycoplasma. Cac hinh anh déu cho két qua twong
ddng véi cac mau chimg dwong. Mau ching 4m
cho hinh anh huynh quang ctia nhan té bao chi
thi, khong c6 hinh anh cua hat Mycoplasma.

Hinh 2. Kiém tra hinh 3nh t& bao trudc khi nhuém
Figure 2. Visual inspection the cell culture before
staining

IV. BAN LUAN

Cac phuong phap phat hi¢n Mycoplasma nhu
phuong phap nudi cdy, phuong phap nhudém chi
thi té bao va phuong phap PCR [2], [4], [5], [6],
[15], [16]. Trong d6 2 phwong phap nudi ciy va
phuong phap ding chi thi té bao 1a phuong phap
chinh thirc dwoc sir dung dé kiém tra Mycoplasma
trong té bao gbc gidng, té bao san xuat, chung
virut gbc gidng, chung virut san xuét, té bao st
dung trong san xudt, 16 gat virut [3]. Phuong phap
dung chi thi té bao nhuém huynh quang cho két
quéa nhanh, chinh xéc, trong viéc kiém tra phat
hién Mycoplasma. Phuong phap ding chi thi té
bao kiém tra Mycoplasma ciing duge khuyén céo
trong duogc dién Viét Nam, duoc dién Chau Au,
duogc dién My [2], [6], [15].

Mycoplasma khong c6 kha nang di dong, khong
c6 thanh té bao, c6 mang té bao gidong nhu mang
cia dong vat c6 vi. Té bao Mycoplasma c6 ca
ADN va ARN nhung ty 1¢ ADN/ARN nho hon 1.
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Morfs.

The results shown in fable 5. Show that the
supernatant samples infected with Mycoplasma at
all 6 times gave fluorescence images of cell nucleus
along with fluorescence images of Mycoplasma. The
images showed similar results to the positive controls.
Negative controls showed fluorescence of indicator
cell nuclei, no images of Mycoplasma particles.

IV. DISCUSSION

itﬁlunl :

I
!

=

Hinh 3. Két qua nhuém huynh quang trén kinh hién vi
Figure 3. Staining results in flourescent microscope

There are several Mycoplasma detection methods
such as culture method, cell marker staining method
and PCR method [2],[4],[5], [6], [15], [16]. In which
2 culture methods and cell indicator method are the
official methods used to test Mycoplasma in stem cells,
producer cells, seed virus strains, producer virus strains,
and cells. used in production, batch harvest virus [3].
The method using fluorescent staining cell indicator
gives fast and accurate results in testing and detecting
Mycoplasma. The method of using the Mycoplasma
cell indicator is also recommended in the Vietnamese
pharmacopoeia, European pharmacopoeia, American
pharmacopoeia [2], [6], [15].

Mycoplasma is non-motile, has no cell wall,
has a cell membrane similar to that of mammals.
Mycoplasma cells have both DNA and RNA but
the ratio of DNA/RNA is less than 1. Mycoplasma
is small in size 0.2-0.8 pm [8],[13].

The principle of this method is that the indicator
cells are stained with a fluorescent dye. If infected
with Mycoplasma, the cell surface will have
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Mycoplasma kich thudc nhé 0.2-0.8 um [8],[13].

Nguyén 1y cta phuong phap nay 1a té bao chi
thi dugc nhuém bang thuéc nhuém huynh quang.
Néu bi nhiém Mycoplasma, trén bé mit té bao s&
¢6 cac hat phat huynh quang. Té bao sir dung lam
chi thi 1a Vero hoic té bao khac c6 hiéu qua twong
duong trong viéc xac dinh Mycoplasma (3], [4],
51 [6], [15]. ‘ ,

4.1 Toi wu hoa nong do té bao Vero chi thi
trén coverslip

Té& bao duge lya chon dung lam té bao chi thi
14 dong té bao ¢6 dic diém hinh thai dong déu, toc
d6 sinh truong 6n dinh, didu kién nuéi cay dé dang.
Do d6 té bao Vero la dong té bao thuong duoc sir
dung rong rai trong nhiéu nghién ctru va dugc chon
lya 1am té bao chi thi trong thir nghiém xac dinh
Mycoplasma bang phuong phap nhudém huynh
quang. Két qua trén bang 1 cho thiy ndng do cay té
bao chi thi Vero trén 14 kinh ¢ cac do pha cho hinh
anh quan sat mat do té bao kin trén 14 kinh sau 72
gio nudi cdy dat ti 16 trong tmg (60 +£5)% & d0 pha
1 v6i hinh thai té bao dong déu, khoang cach giita
cac té bao rat thua, (75£5)% té bao kin & d6 pha 2
ciing cho hinh anh tuong ddng vé hinh théi, khoang
cach giita cac té bao vira phai, con hinh anh cia
do6 pha 3 thi cac té bao gan phi kin hét bé mat 14
kinh,c6 € bao chét voi mat do 1a (95+5)%. Chung
t6i chon lya do pha 2 c6 mat do 10x10 *té bao/
ml 1am ndng d9 tdi vu dé cay chuyén té bao Ién 14
kinh. O mét d¢ nay céc hinh anh huynh quang sau
khi nhuom thu dugc 16 rang va sdc nét, ddm bao
do tin cdy trong danh gia két qua cua thir nghiém.
Mat khac, mét do cdy chuyén nay ciing pht hop
v&i ndng do té bao khi dura vao doc két qua 70-80%
theo hudng dan ctia b kit va duoc dién.

4.2 T6i wu héa chitng dwong Mycoplasma

B¢ Kit MycoFlour phat hién Mycoplasma
(Thermo Fisher, Cat M7006) c6 chtta chirng duong
nhan tao (hat Morfs), c6 kich thudce, hinh thai va
hinh anh phét quang twong déng véi Mycoplasma.
Dé danh gia mot cach khach quan hinh anh té bao
bi nhiém Mycoplasma sau d6 nhuém theo huéng
dan ctia bo kit va so sanh véi chimg duwong nhan
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fluorescent particles. Cells used as markers were
Vero or other cells that were equally effective in the
determination of Mycoplasma [3], [4], [5], [6], [15].

4.1 Optimization of the concentration of
Vero indicator cells on cover slip

Selected cells used as indicator cells are cell lines
with uniform morphological characteristics, stable
growth rate, and easy culture conditions. Therefore,
Vero cells are a commonly used cell line in many
studies and were selected as an indicator cell in
the test to identify Mycoplasma by fluorescence
staining. The results in Table 1 show that the
concentration of Vero indicator cells on the glass leaf
at the phases for observing the density of closed cells
on the glass leaf after 72 hours of culture reached
the corresponding ratio (60 + 5) % in phase 1 with
uniform cell morphology, the distance between cells
is very sparse, (75+5)% of closed cells in phase 2
also give similar images in morphology, distance
between cells The cells are moderate, while the
image of phase 3, the cells almost completely cover
the surface of the glass leaf, there are dead cells
with a density of (95+5)%. We selected phase 2
with a density of 10x10 * cells/ml as the optimal
concentration to inoculate cells onto the leaf plate. At
this density, the fluorescence images obtained after
staining are clear and sharp, ensuring the reliability
of the test results. On the other hand, this inoculum
density is also consistent with the cell concentration
when put into reading 70-80% according to the
instructions of the kit and pharmacopoeia.

4.2 Optimization of the positive control
Mpycoplasma

The MycoFlour Kit for detecting Mycoplasma
(Thermo Fisher, Cat M7006) contains an artificial
positive control (Morfs particle), which is similar
in size, morphology and luminescence image to
Mycoplasma. To objectively evaluate the image
of cells infected with Mycoplasma then stained
according to the instructions of the kit and compared
with the artificial positive control of Mycoplasma
Morfs particles to verify the similarity in morphology,
size, and images. For luminescence, we conducted



tao 14 hat Mycoplasma Morfs dé kiém chimg su
gidng nhau vé hinh thai, kich thudc, hinh anh phat
quang ching toi tién hanh danh gia song song
ca 2 mau chuing duong tir chiing M.orale va hat
Mycoplasma Morfs tir bo kit.

Chung Mycoplasma orale (1a F1 nudi tir ching
gdc ctia ATCC) dugce pha lodng ra cac ndng do tuong
tmg: 1025, 10%, 103° gdy nhidm vao t& bao chi thi
Vero. Mdi nong d6 thyc hién lap lai 3 1an song song
v6i chiing duong nhan tao (hat Mycoplasma Morfs).
Vi két qud thu nhan dugc ¢ cac do pha va cac lan
1ap lai cho 2 mau thir trén bang 2 cho thiy khong c6
sur khac biét vé kich thude, hinh thai, hinh anh phat
quang gitta mau hat Mycoplasma Morfs v6i ching
M.orale & 39 pha 107°, con ¢ d§ pha 1025 va 107 tin
hi¢u huynh quang sang hon do mat do chiing cao hon.
Do d6 chiing t6i chon do pha 10335(30-38 CFU < 100
CFU) cho cac lan thir nghiém dénh gia do dic hiéu
ctia phuong phap ¢ budc tiép theo ctia nghién ciru.

4.3 Do dic hiéu cua quy trinh

Sau khi da t6i uu hoa dugc quy trinh kiém tra
Mycoplasma bang phuong phap chi thi té bao tai
phong thi nghiém cta Vién Kiém dinh Quéc gia
Vic xin va Sinh pham y té, chung toi kiém tra d¢
dic hiéu dé danh gia gia tri sir dung, do tin cdy cua
quy trinh nay.

Thiét ké danh gid do dic hiu duge thuc hién 6
lan véi cac mau thir: mau thtr 1 (mAu trang 13 cac
nude ndi té bao mau thir trén t& bao chi thi Vero),
mau thir 2 (nude ndi té bao mau thir+ chung M.orale
trén té bao chi thi Vero), mau chimg am (PBS(-)
1X) va miu chimg dwong (chung M.orale trén té
bao chi thi Vero, hat Mycoplasma Morfs). Trong
cac mau nghién ctru, dbi v6i mau chimg dwong va
mau thir nghiém c6 mit cuia Mycoplasma, két qua
déu cho thay 13 quy trinh da cho két qua duong tinh
Mycoplasma trong cac mau nay khi tién hanh thir
nghiém. Va nguoc lai, ddi vé6i cac mau chimg am
va mau trang cho két qua am tinh tirc 13 khong c6
Mycoplasma. Can ct vao két qua thuc hién 06 lan
doc 1ap, cho thiy quy trinh kiém tra Mycoplasma
bang phuong phap nhuém huynh quang chi thi té
bao Vero dat yéu cAu vé do dic hiéu.
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parallel evaluation of both positive control samples
from M.orale strain and Mycoplasma Morfs seeds
from the kit.

Mycoplasma orale strain (which is F1 cultured
from ATCC’s original strain) was diluted to the
corresponding concentrations: 103, 103, 103 to
infect Vero indicator cells. Each concentration was
repeated 3 times in parallel with an artificial positive
control (Mycoplasma Morfs particles). With the
results obtained at the phases and repeats for the
2 samples in Table 2, there was no difference in
size, morphology, luminescence image between
MycoplasmaMorfsand M.oralestrains. at 10~**phase,
and at 1025 and 10~ phase the fluorescence signal is
brighter due to higher strain density. Therefore, we
chose a phase 107 (30-38 CFU < 100 CFU) for the
tests to evaluate the specificity of the method in the
next step of the study.

4.3 Test specificity

After optimizing the process of testing
Mycoplasma by cell indicator method at the
laboratory of The National Institute for Control
of Vaccines and Biologicals, we tested the
specificity to evaluate the use value. use and
reliability of this procedure.

The specificity assessment design was performed
6 times with test samples: sample 1 (sample cell
supernatants sample on Vero indicator cells), test
sample 2 (sample cell supernatant+ M.orale strain
on Vero indicator cells), negative controls (PBS(-)
1X) and positive controls (M.orale strains on Vero
indicator cells, Mycoplasma Morfs particles). with
the positive control and the test sample in the presence
of Mycoplasma, the results both showed that the
procedure gave a positive result for Mycoplasma
in these samples when conducting the test. And
conversely, for negative controls and blank samples,
negative results mean that there is no Mycoplasma.
Based on the results of 06 independent times, it
shows that the Mpycoplasma test procedure by
fluorescence staining method of Vero cell indicator
meets the requirements for specificity.

This technique makes the test to detect
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Ky thuat nay thuc hién gitip cho viéc kiém tra
phat hién Mycoplasma dugc chinh xac, chi dong,
tiét kiém khong doi hoi nhiéu loai hoa chét, nguyén
vat liéu dac thu so véi phuong phap khéac, bén
canh d6 viéc thao tac trong phong thi nghiém déi
v6i phuong phap chi thi té bao véi chimg duong
la hat Morfs duoc cho la an toan hon véi chung
Mycoplasma. Nghién ctru di dugc tién hanh danh
gia mot cach khach quan hinh anh té bao bi nhiém
ching Mycoplasma sau d6 nhuém theo huéng dan
cta bg kit va so sdnh véi chung duong nhan tao
1a hat Mycoplasma Morfs (Mycoplasma Morfs
-Microscopic Optical Replicas for Fluorescence
assay$S duoc 1am tir cac vat liéu khong c6 ngudn gbe
sinh hoc, duoc dung 1am mau chimg duong do ¢o
cac dic tinh trong dong véi cac chung Mycoplasma
vé kich thu6c, hinh dang va cuong d6 huynh quang
khi duoc nhuém béi hoa chat MycoFluor va quan
sat trén kinh hién vi huynh quang) dé kiém chimg do
dic hiéu. Khi c6 két qua nghién ctru, dua ra tom tat
quy trinh thyc hién nhu muyc 3.1.4.

Quy trinh kiém tra Mycoplasma trong nudi cay té
bao bang phuong phap chi thi t bao c6 do dic hiéu,
thoi gian thyc hién duoc riit ngan chi khoang 6 ngay
so v6i phuong phép nudi cdy (28 ngay)[6], [2]. Hon
nita vat chii chinh ctia Mycoplasma 14 t bao song do
d6 Mycoplasma néu c6 trong mau thir d& dang nhan
1én trong té bao va cho két qua chinh x4c khi nhuém
t& bao va soi kinh hién vi huynh quang. Cac dit liéu
gan day cho thdy rang mot s ching Mycoplasma
kho nudi cdy ddc biét 1a M. hyorhinis thi viée st dung
phuong phép chi thi t& bao s& phi hop hon [4]. Khi
so sanh phuong phép chi thi t& bao voi phuong phap
PCR ciing cho thiy ¢6 do tin cy hon khi bat duoc cac
ching Mycoplasma séng, con phuong phap PCR ¢o
thé cho két qua duong tinh gia khi bat duoc gen dic
hiéu cua Mycoplasma (461 khi chi la Mycoplasma da
chét khong con kha nang anh huong dén té bao nudi
cdy). Hon nita chi phi cho thuc hién thir nghiém phat
hién Mycoplasma bang phuong phap PCR ton kém
hon va van nén can khang dinh lai bang phuong phép
nudi cdy néu bat gip mau thir duong tinh. Viéc nghién
ctru 4p dung phuong phap chi thi té bao sir dung bd
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Mycoplasma accurate, active and economical without
requiring many specific chemicals and materials
compared to other methods, besides the manipulation
in the laboratory. Tests for cell markers with positive
controls were that Morfs beads were found to be
safer against Mycoplasma strains. The study was
conducted to objectively evaluate the images of
cells infected with Mycoplasma strain then stained
according to the kit instructions and compared with
the artificial positive control of Mycoplasma Morfs
(Mycoplasma Morfs -Microscopic Optical Replicas
for Fluorescence) assays made from non-biological
materials, was used as a positive control because of
similar properties to Mycoplasma strains in terms of
size, shape and fluorescence intensity when stained
with MycoFluor and fluorescence microscopy)
to verify specificity. When the research results are
available, give a summary of the implementation
process as in Section 3.1.4.

The procedure for testing Mycoplasma in cell
culture by cell indicator method has specificity, the
execution time is shortened by only about 6 days
compared with the culture method (28 days)[6], [2]
. Moreover, the main host of Mycoplasma is living
cells, so if Mycoplasma is present in the sample, it
easily replicates in the cell and gives accurate results
when staining cells and fluorescence microscopy.
Recent data show that some strains of Mycoplasma
are difficult to culture, especially M.hyorhinis, it
is more appropriate to use cell markers [4]. When
comparing the cell marker method with the PCR
method, it is also shown to be more reliable when
capturing live strains of Mycoplasma, while the PCR
method can give false positive results when capturing
specific Mycoplasma genes ( sometimes just dead
Mpycoplasma no longer able to affect cultured cells).
Furthermore, testing for Mycoplasma detection by
PCR ismore expensive and still needs to be confirmed
by culture if a positive sample is found. The study
and application of the cell indicator method using
the MycoFlour kit to test Mycoplasma in cell lines at
the Institute has specificity, cost savings, shortened
implementation time, and avoids passivity in the



kit MycoFlour trong viéc kiém tra Mycoplasma trong
cac dong té bao tai Vién c6 do ddc hiéu, tiét kiém
duoc chi phi, thoi gian thyc hién rat ngén, tranh bi
dong trong nhimg tinh hudng phai lim nhiéu mau va
kiém tra Mycoplasma thuong xuyén cac dong té bao
nuoi céy phuc vu kiém dinh cong hi¢u véc xin, sinh
pham duoc chinh x4c 1 dong gop ctia nghién ciru ndy.

V. KET LUAN

Quy trinh kiém tra Mycoplasma bang phuong
phép chi thi t bao Vero str dung b kit Mycoftuor™
tai Vién Kiém dinh Qudc gia Vic xin va Sinh phim
y té da duoc tdi uu ndng d6 t& bao Vero chi thi khi
cay vao l4 kinh 10 x10*TB/ml; rira té bao trén 14 kinh
2 lan bang PBS (-)1X, nng do chimg dwong ching
M.orale 1035 va dat yéu cau vé do dic hiéu.
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test. Situations where multiple samples are required
and regular Mycoplasma testing of cultured cell
lines for testing efficacy Mycoplasma of vaccines
and biological products is precisely the contribution
of this study.

V. CONCLUSION

The procedure for testing Mycoplasma by Vero
cell indicator method using the Mycofluor™ kit
at National Institute for Control of Vaccines and
Biologicals was optimized for the concentration
of Vero indicator cells when inoculated into 10
x10*TB/ml; Wash cells on the glass leaf twice with
PBS (-)1X, positive control concentration of M.orale
strain 10~ and meet the requirements for specificity.
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