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VALIDATING THE PROCEDURE FOR DETECTING MYCOPLASMA IN CULTURE
OF CELL LINES AT THE NATIONAL INSTITUTE OF DRUG QUALITY CONTROL
USING THE MYCOALERT™ PLUS KIT
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Abstract: Validation of the MycoAlert™ PLUS kit for detecting Mycoplasma contamination in Vero 76 and
L929 cell cultures was conducted at the National Institute of Drug Quality Control. The study assessed system
suitability, specificity, and repeatability of the method, demonstrating its effectiveness in detecting Mycoplasma
in these cell lines. Results confirmed the kit's veliability and suitability for routine monitoring of cell cultures.
These findings support the integration of the MycoAlert™ PLUS kit into quality control protocols, ensuring
contamination-free cell culture processes.
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Tém tit: Tham dinh viéc sik dung b kit MycoAlert™ PLUS dé phat hién nhiém Mycoplasma trong té bao
nuoi céy Vero 76 va L929 di duoc tién hanh tai Vién Kiém nghiém thuée Trung wong. Cdc chi tiéu dwoc tham
dinh bao gom dg tinh hop hé thong, do ddc hiéu va dg 1ap lai nham chitng minh hiéu qua ciia phirong phdp
trong viéc phat hién Mycoplasma ¢ cdc dong té bao trén. Két qua thdm dinh da xac nhan sy phut hop va do tin
cdy cia bé kit trong viéc theo déi thieong quy qud trinh nudi cdy té bao. Tir cdc két qud nghién ciru cho thay
c6 thé dua kit MycoAlert™ PLUS vao cac quy trinh kiém sodt chdt lwong nham dam bao qud trinh nudi cdy té
bao khéng bi nhiém Mycoplasma.

Tir khoa: Mycoplasma, bo kit MycoAlert™ PLUS, Vero 76, L929
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1. PAT VAN DE

Mycoplasma 13 mot nhom vi khuan c6 dic diém chung
14 khong c6 thanh té bao. Chuing 1a nhitng sinh vat nhan so
tur sao chép nho nhat (< 0,3 pm) [7]. Tir nhitng ddc diém
trén Mycoplasma c6 thé nhidm vao té bao nubi do dé dang
lot qua mang loc v khuén ciing nhu né dugc khang sinh
{rc ché téng hop véach thong thuong hay st dung trong
nudi ciy té bao 1a penicillin. Nhidm Mycoplasma cé thé
dién tién am tham trong thoi gian dai ma khong hé co biéu
hién gay ton thuong cho té bao ra bén ngoai [1]. Tuy nhién
Mycoplasma c6 thé 1am thay doi dang ké cac té bao nudi
cdy, nhing té bao bi nhiém Mycoplasma c6 thé dan dén
nhiing thay doi vé trao dbi cht, vé mién dich va nhing
dic tinh sinh hoc khéac 1am sai 1éch két qua kiém tra doc
tinh, thir hoat tinh trén té bao [6]. Mot khi da phat hién ra
nhiém Mycoplasma, khong c6 giai phap nao hitu hiéu c6
thé loai trir dugc chiing ra khoi té bao nuéi [4]. Giai phap
duy nhét 1a phai hity bo té bao. Vi thé véi Mycoplasma,
viée phat hién s6m ngin chan triét dé cac ngudn lay nhidm
1a hét sire quan trong. Pé thuc hién diéu do, trude hét can
dinh ky kiém tra cac té bao nudi cdy dé dam bao khong
nhiém Mycoplasma va luon sit dung ky thuat vo tring
thich hop trong phong thi nghi¢m.

Hién nay c6 nhiéu phuong phéap phét hién Mycoplasma
nhu phuong phap nudi cdy, phuong phap dung chi thi
té bao, phuong phap PCR, phuong phap nhuém huynh
quang, ... [1,5,6]. Tuy nhién nhiing phu’orng phép trén la
nhitng phuong phap tén kém, phtic tap, mat nhiéu thoi
g1an thyuc hién va doi hoi didu kién thir nghiém dic biét.
Gan day, mot phuong phap phat hlen Mycoplasma cho két
qua nhanh, dé str dung, khong yéu cau diéu kién phong thir
nghiém dic biét va khong gay nhiém chéo da dugc gidi
thi¢u d6 1a dung st dung bd kit MycoAlert™ PLUS cua
hang Lonza (My). Phuong phap nay dua trén phan ung
v6i co chit ctia mot s6 enzym dic hiéu cho Mycoplasma.
Khi Mycoplasma c6 mat trong mau thtr, cac enzym déc
hiéu cta n6 xtic tdc cho qua trinh cho phan img ADP va co
chit thanh ATP. Sau d6 ATP dugc chuyén thanh tin hiéu
anh sang nho enzym luciferase trong thudc thir ctia b kit.
Bing cach dya vao ty 18 tin hiéu cua phan (mg quang sinh
hoc (bioluminescent reaction) ctia ATP trudc va sau khi
thém co chét gitip phat hién sy c6 mat ciia Mycoplasma
[2]. Tuy nhién dé c6 thé ap dung dwoc b kit nay thi viéc
thdm dinh quy trinh cia bo kit 1 yéu cau tién quyét.

Hién nay, Vién Kiém nghiém Thudc Trung wong dang
nudi cdy va bao quan dong té bao Vero 76 va L929. Vi
vay, viéc kiém soat Mycoplasma trong nudi cdy 2 dong té
bao nay dung trong cac thir nghiém danh gia chét luong
thude, vat tu y té hodc danh gia chat lugng té bao trudc khi
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dura vao bao quan trong ngan hang té bao 1a yéu cau can
thiét dé dam bao tinh chinh x4c trong kiém tra chat luong
thudc va trang thiét bi y t& [5]. Chinh vi vdy, trong nghién
ctru ndy ching t6i tién hanh tham dinh quy trinh phat
hién Mycoplasma trong qua trinh nudi ciy té bao tai Vién
Kiém nghiém thubc Trung wong bang bé kit MycoAlert™
PLUS.

2. NGUYEN VAT LIEU VA PHUONG PHAP
NGHIEN CcUU

2.1. Thiét bi, héa chit, chat chuin
2.1.1. Thiét bi, dung cu
Di dugce hiéu chudn theo ISO/IEC 17025 va GLP.

STT | Tén thiét bi, dung cu Noi sén xuit

Buong théi khi sach Sanyo ATz

1 MCV-BI131F Sanyo, Nhat Ban
Méy doc khay vi thé da

2 |chuc ning VARIOSKAN Thermo, My
LUX
May ly tam dé ban ,

3 Eppendorf 5702 Eppendorf, Btic
Micropipet Eppendorf ,

4 100-1000 pl Eppendorf, Buc
Micropipet Eppendorf 10- ,

5 100 pl Eppendorf, Dtic

6 Khay 96 giéng doc Thermo, M§
luminescence

2.1.2. Hoa ché’t, dung maoi, chét chuén

STT Tén dung méi/héa chat Noi san xuit
| ™
) ggbcs'itrtze()MycoAlerﬂ M PLUS Lonza, My
3 gﬁgleg\/[ycoAlertTM Assay Lonza, M§
4 g\i;zgi?egﬂiicgisay Control) Lonza, My
5 | Modi truong MEM Gibco, My
6 |FBS Gibco, My
7 | Dung dich Trypsin/EDTA Gibco, My
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2.2. Poi twong va phwong phap nghién ciru
2.2.1. Déi twong nghién civu

* Dong té bao

- Té bao Vero 7§ nguép gbc Vién Kiém dinh Quéc gia

Vac xin va Sinh pham y t€¢ (NICB), s6 16 NICB/MCBO01-
18.

- Té bao 1929 nguodn gdc ngan hang t& bao JCRB
(Japanese Collecti9n of Research Bioresources Cell
Bank), Nhat Ban, so 16 08042016.

* Chung Mycoplasma:
- M. orale ngué{l gde Trung tam Nghjén ctru San xudt
Vic xin va Sinh pham Y t& (Polyvac), so 16 0121-P5
- M pneumonia nguén gbe Tmng tam Ngl}ién clru San
xuat Vac xin va Sinh pham Y t€¢ (Polyvac), s6 16 0121-P3
2.2.2. Phwong phdp nghién ciu

2.2.2.1. Chuan bi thuéc thir

- Hoan nguyén thudc thir (MycoAlert™ PLUS
Reagent) va co chat (MycoAlert™ PLUS Substrate) bang
1,2 ml dém (MycoAlert™ Assay Buffer) [2].

- Trude khi hoan nguyén dé vé nhiét do phong trong
15 phat, sau khi hoan nguyén lac nhe dé yén ¢ nhiét do
phong 15 phut.
2.2.2.2. Phuong phdp xir Iy mau

Chudin bi méu déi chirng ém: Str dung dung dich dém
(MycoAlert™ PLUS Assay Buffer) trong b¢ kit 1am doi
chung am.

Chudin bi méu doi chiing dwong:

- Hoan nguyén d6i chimg duong (MycoAlert™
Assay Control) bang dung dich dém (MycoAlert™ Assay
Buffer). Bé can bang nhiét d6 phong 15 min [3] thu dugc
méu Ddi chimg duong 1 (BC 1).

- Chuan bi ddy nong d¢ ddi chimg duong theo Bang 1:

Bing 1. Chudn bi day doi chirng dwong

Tén miu Péi chirng dwong Dém (MycoAlert™ Assay Buffer) (ul)
Déi chimg duong 1 (BC 1) 300 pul BC1 -
Dbi chimg duong 2 (BC 1:10) 36 ulbC 1 324
Dbi ching duong 3 (BC 1:100) 36 ul BC 1:10 324
Déi chimg duong 4 (BC 1:1000) 36 uL BC 1:100 324
Déi chimg duong 5 (DC 1:10 000) 36 uL BC 1:1000 324

Chuin bi miu thir

- M thir té bao Vero 76: Té bao Vero 76 duoc rd dong
tir nito 16ng nudi va cdy chuyén 3 lan trong méi truong
MEM bé sung 10 % FBS, khong chita khang sinh. O lan
nudi cdy cudi cting hiit 1 ml dich ndi (nong d6 1,0 x 10* té
bao/ml), ly tim 1500 vong/phiit thu dich ni.

- Mdu thir té¢ bao L929: Té bao 1.929 duoc rd dong tir
nito 10ng nuéi va cdy chuyén 3 lan trong méi trudng MEM
b6 sung 10 % FBS, khong chira khang sinh. O lan nuéi
cay cudi ciing hut 1 ml dich ni (ndng d6 1,0 x 10* t& bao/
ml), ly tim 1500 vong/phut thu dich ndi.

- M thir chira té bao Vero 76 va Mycoplasma: Hut 10
ul hén dich Mycoplasma (M. pneumonia hoic M. orale)
vao binh nudi cdy chira 10 ml hon dich t bao Vero 76
nong d6 1,0x10% t& bao/ml. Nudi va cdy chuyén 3 lan
trong modi trudng MEM b sung 10 % FBS, khong chira
khang sinh. O 14n nudi ciy cudi ciing hat 1 ml dich n6i, ly
tam 1500 vong/phut thu dich ndi.

- Madu thir chika té bao L929 va Mycoplasma: Hit 10
ul hon dich Mycoplasma (M. pneumonia hodc M. orale)
vao binh nudi cdy chita 10 ml hén dich té bao L929 ndng
d6 1,2 x 10* t bao/ml. Nudi va cdy chuyén 3 1an trong moi
truong MEM bo sung 10 % FBS, khong chira khang sinh.
O lan nudi cay cudi cung hit 1 ml dich noi, ly tim 1500
vong/pht thu dich noi.
2.2.2.3. Quy trinh phan tich

- Hat 90 pl miu thir, mau ddi chimg dwong, mau ddi
chung am vao ting giéng cua dia 96 gieng.

-Thém 90 pl thudc thir (MycoAlert™ PLUS Reagent)
vao céc giéng. Tron déu, dé yén 15 phut & nhiét d6 phong.

- Dt dia 96 giéng vao may doc dia da ning, doc két qua
(chwong trinh do luminescence, kiéu do: truc tiép, huéng
tir trén xudng, thoi gian doc: 1 gidy). Thu dugc gia tri OD A

- Lay dia ra khoi may thém 90 pl co chat (MycoAlert™
PLUS Substrate) vao cac giéng, tron déu. Dé yén 10 phut.
Tién hanh & nhiét do tir 18 - 22 °C.
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- Pit dia 96 giéng vao may doc dia da ning, doc két  hudng tir trén xudng, thoi gian doc: 1 gidy). Thu duoc
quéa (chwong trinh do luminescence kiéu do: tryc tiép,  gia tri ODg,.

Cac budc tién hanh theo so do sau:

Hut 90 pl mau thir da chuin bi

90 pl thude thir (MycoAlert™ PLUS Reagent)

Tron déu, dé yén 5 phut ¢ nhiét do phong

Do gia tri luminescence (OD,,)

\4

90 ul co chat (MycoAlert™ PLUS Substrate)

Tron déu, Bé yén 10 phut ¢ 18 - 22 °C

Do gia tri luminescence (ODy)

2.2.2.4. Tinh két qua 2.2.2.5. Banh gid két qua
Tinh ty s6 B/A theo cong thirc [2]: * Phép thir co hiéu hyc khi:
, oD - Méu d6i chimg duong: ty s6 B/A>12.
Ty so B/A= O—Di - Mau d6i chimg am: ty s6 B/A < 1,0.
* Nhan dinh két qua
Can ctr vao ty s6 B/A ctua mu thir & nhan dinh theo
Bang 2.

Trong do:
OD ,: Gia tri do luminescence trudc khi them co chat

ODy: Gia tri do luminescence sau khi théem co chat

Bing 2. Nhin dinh két qua theo ty sé B/A ciia mau thir

STT Ty s6 B/A ciia mau thir Nhin dinh két qua
1 <1,0 Mau thir khong nhiém Mycoplasma
2 1,0-1,2 Nghi ngo
3 >1,2 Mau thir nhiém Mycoplasma

Luew y: Trong truong hop nghi ngo c6 thé tién hanh 1 trong 2 cdch sau:

a. Cdch ly té bao va tién lai y nguyén quy trinh phan tich sau 24 - 48h.

b. Lap lai ngay quy trinh phc?n tichvéi cdc thay déi nhw sau: Sir dung mau thir pha loang 10 lan voi dém (MycoA lertTI:’I
Assay Buffer), thoi gian i thuoc thir (MycoAlert™ PLUS Reagent) tang tir 5 min lén 20 min va thoi gian i co chat
(MycoAlert™ PLUS Substrate) tie 10 min lén 30 min.

12
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3. KET QUA NGHIEN CUU
3.1. Panh gi4 d thich hop ciia h¢ thong va giéi han
phat hién

- Str dung cac méau ddi chimg duong da duoc chudn bi
theo Bang 1, d6i chimg am 14 dung dich dém (MycoAlert™

PLUS Assay Buffer).

- Tién hanh phan tich cdc mau d6i chimg duong va dbi
chimg 4m theo qui trinh phan tich muc 2.2.2.3. Két qua
danh gia do thich hop cta hé thong va giéi han phét hién
ctia phuong phép duoc thé hién ¢ Bang 3.

Bing 3. Két qua danh gia do thich hop ciia hé thong va gi6i han phdt hién

Mau thir - ; Ty s0 BiA ; Yéu ciu Ty sé B/A:
Lan 1 Lan 2 Lan 3 TB
Dbi ching am 0,18 0,17 0,12 0,16
Dbi ching duong 1 474,88 457,01 444,32 458,74
Dbi chimg duong 2 81,13 113,18 93,96 96,09 Péi chimg am < 1,0.
Dbi ching duong 3 10,09 10,21 10,86 10,39 Déi chung duong 4 > 1,0
Déi ching duong 4 1,58 1,44 1,55 1,52
béi ching duong 5 0,19 0,33 0,22 0,25
Két qua & Bang 2 cho théy: 3.2. Bg dac hi¢u

- Hé théng thir nghiém (bao gdm céc thiét bi, dung
cu, hoa chit, dung méi) cia Khoa Duogc ly, Vién Kiém
nghiém Thudc Trung wong phu hop dé thir nghiém phat
hién Mycoplasma theo phuong phap do luminescence trén
b6 kit MycoAlert™ PLUS do hiang Lonza san xuat.

- Gi6i han phat hién ciia phuong phép tai nong dé mau
dbi chimg duong 4 (BC 1:1000) phit hop véi yéu cau cua
bo kit MycoAlert™ PLUS.

- Doi ching dm: Dung dich dém (MycoAlert™ PLUS
Assay Buffer).

- Doi chitng dirong: Mau ddi chimg duong 1 (BC 1)

- Mau thir: Mau thir t€ bao Vero 76, mau thir t& bao
1929, mau thir chira té bao Vero 76 va Mycoplasma va
mau thir chira t& bao L929 va Mycoplasma

Tién hanh phan tich cdc mau dbi chimg duong, dbi
chtmg 4m va mau thir theo qui trinh phén tich muc 2.2.2.3.
Két qua danh gia do dic hiéu cua phuong phap duoc thé
hién & Bang 4.

Bing 4. Két qua do dac hiéu

Miu thir Ty s6 B/A Két ludn
Dbi chimg 4m 0,16 )
Dbi ching dwong 458,74 ()
Mau thtr té bao Vero 76 0,89 )
Mau thir t& bao L929 0,16 Q)
Mau tht té bao Vero 76 va M. pneumonia 2351 )
Mau thir té bao Vero 76 va M. orale 48, 48 )
Mau thir t& bao L929 va M. pneumonia 4,’79 )
Mau thir t& bao L929 va M. orale 14,00 ()

Két qua cho thiy mau ddi chimg 4m, méu thir t& bao Vero 76 va £929 khong nhidm Mycoplasma (ty s6 B/A < 1,0),
mau thtr chira t& bao (t& bao Vero 76 hodc L929) va Mycoplasma (M. pneumonia hoic M. orale) déu phat hién nhiém
Mycoplasma (ty s6 B/A > 1,2). Nhu vy, bo kit MycoAlert™ PLUS ding dé phét hién Mycoplasma dat yéu cau vé do
dac hiéu khi ap dung tai Vién Kiém nghiém Thudc Trung wong.
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3.3. D¢ lap lai
Mau thit: Sit dung mau th € bao Vero 76 va t€ bao
L929; Moi mau thu 1ap lai 6 lan. Két qua danh gia do lap
lai thé hién ¢ Bang 5.
Bing 5. Két qua dé lap lai

str| Miu : 195 BA
Thur Té bao Vero 76 | Té bao L929

1 Thur 1 0,95 0,18
2 | Tha2 0,96 0,17
3 | Thu3 0,89 0,14
4 | Thu4 0,89 0,16
5 | Thus 0,81 0,15
6 | Thué6 0,86 0,17
TB 0,89 0,16

RSD (%) 6,59 9,10

Tir két qua trén cho thdy phuong phap xac dinh
Mycoplasma bang bo kit MycoAlert™ PLUS trén té bao
Vero 76 va L929 dat yéu cau vé do lap lai, phu hop véi
phép thtr sinh hoc.

4. BAN LUAN

Cac phuong phap phat hién Mycoplasma truyén thong
nhu phuong phép nudi cdy va dung chi thi té bao 1a cac
phuong phap tiéu chuin duoc néu trong cac duge dién
[1,5,6]. Tuy nhién ca hai phuong phap déu yéu cau ky
thuat vo khuan, doi hoi cao vé diéu kién co sd vat chét, sir
dung nhiéu trang thiét b, dung cy, nhan sy phai dugc dao
tao va danh gi4, tién hanh qua nhiéu budc phirc tap, ton
rat nhiéu thoi gian va cong stic, luong mau str dung 10m.

Phuong phap khuéch dai acid nucleic (NAT) va phuong
phap dua trén hoat dong ctia enzym la cac phuong phap
duoc nhic t6i trong duge dién nhu 1a phuong phap tham
khao c6 thé ap dung dé kiém tra Mycoplasma trong Vic
xin/sinh pham [1,5,6]. Phuong phap NAT 1a phuong phép
c6 do nhay rat cao, thoi gian phan tich nhanh, lugng mau
str dung it. Tuy nhién phuong phap nay yéu cau trang thiét
bi hién dai, héa chat dat tién, co nguy co am tinh gia hoac
dwong tinh gia khi thiét ké cac cip mdi chua tdi wru. Nhuoc
diém 16n nhét cta phuong phap NAT la khong phan biét
duoc Mycoplasm séng va chét (déu cho két qua duong
tinh). BJ kit MycoAlert™ PLUS cua Lonza dya trén hoat
ddng ciia enzym dic trung dé phat hién Mycoplasma song
trong nudi cy té bao bang cach st dung may doc hoa
phét quang ¢6 wu diém don gian, dé thyc hién, cho két qua
nhanh, ¢6 d¢ tin cdy cao, phan bi¢t dugc Mycoplasm séng
va chét, lwong mau sir dung it. Mic du nhuoc diém cua
b6 kit 14 gia thanh cao hon so v&i cac phwong phép truyén
thong khac nhung véi cac uu diém da néu bo kit phu hop
v6i viée xac dinh Mycoplasma trong lugng mau nho nhu
viéc danh gia khi tiép nhan, danh gia dinh ky té bao nudi
cdy cua phong thi nghiém. Do do, viéc sir dung b kit
MycoAlert™ PLUS 1a phu hop dé xac dinh Mycoplasma
trong qué trinh nudi cdy té& bao tai khoa Dugc ly, Vién
Kiém nghiém Thudc Trung wong.
5.KET LUAN

Két qua thdm dinh cho thdy phuong phap xac dinh
Mycoplasma bang b kit MycoAlert™ PLUS dat yéu cau
vé d0 thich hop ctia hé thong, d6 dic hiéu va do lap lai, do
d6 phii hop dé xac dinh sy c6 mét cia Mycoplasma trong
qua trinh nuoi cdy 2 dong té bao tai Vién Kiém nghiém
Thudc Trung wong 1a t& bao Vero 76 va té bao L929.
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