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Abstract
Background/Purpose: Vero 76 Master Cell Bank and Vero 76 Working Cell bank are
specifically identified by used the psi beta and delta globin target gene sequencing method
of the vero 76 African green monkey kidney (Cercopithecus aethiops) cell line to identify
and evaluate the genetic stability of the Vero 76 Master Cell Bank (MCB) and Working
cell bank (WCB) were cultured several times on culture medium.
Methods: Sequencing target psi beta and delta globin genes
Results: The results of sequencing and comparison to determine the difference between
the cell samples in the transfected generations compared with the original Vero cell line
reference on the Genbank database (NCBI). The evaluation results showed that the cell
lines in the transfected generations did not differ from each other and compared with the
vero cell line reference on the Genbank database (NCBI), this confirmed the genetic
stability of the cell lines during the process establish and transfer the Vero 76 bank of
MCB and WCB.
Conclusion: We have successfully engineered a primer specifically for the amplification and
sequencing of the psi beta and delta globin genes of the African green monkey kidney
(Cercopithecus aethiops) in the Vero 76 cell line banks of (MCB and WCB) across generations.
Results from sequence analysis between generations are identical, proving genetic stability of
this cell line after multiple passages. Sequencing psi beta and delta globin genes specific to
African green monkey are also suitable to identify VVero76 cell line.
Keywords: Gene psi beta and delta globin, Identification, Sequencing, Vero76
MCB&WCB.
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Nhan dang ngan hang té bao Vero 76 qua cac doi cay
chuyén bang phuong phap giai trinh tu gen dich psi
beta and delta globin loai than khi xanh Chau Phi
(Cercopithecus aethiops)
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Tom tit

Pit van dé/ Muc tiéu: Ngan hang té bao Vero 76 gbc gidng (Master Cell Bank) va ngan
hang té bao Vero 76 lam viéc (Working Cell Bank) dwoc nhan dang dic hiéu qua cac doi
cdy chuyén bing phuong phap giai trinh tu gen dich psi beta and delta globin cta dong té
bao vero 76 than khi xanh Chau phi (Cercopithecus aethiops) dé nhan dang va danh gia sy
on dinh vé di truyén cua ngan hang té bao Vero 76 goc giéng (MCB) va ngan hang té bao
lam viéc (WCB) duoc cay chuyen nhiéu lan trén moi truong nudi cay.

Phwong phap: Ngan hang té bao Vero 76 (MCB, WCB) duoc thu nhan, tach chiét va tinh
sach DNA tong s bang bo kit GeneJET gel extraction kit — Thermo Fisher Scientific, M.
San pham DNA tong s6 duoc kiém tra do tinh sach bang phuong phap dién di trén gel
agarrose 0.8%.

Két qua: Két L qua giai trinh tw va so sanh aé xac dinh cac diém sai khéc gitra cac mau té bao &
céc thé hé Cay chuyén so véi dong té bao goc ban dau trén ngén hang dir lieu Gen bank
(NCBI). Két qua d4nh gia cho thiy cac dong té bao & cac thé hé cay chuyén khong c6 su khac
biét nhau va so véi dong té bao gdc, didu ndy khing dinh ¢6 sy 6n dinh vé mat di truyén cua
céc dong té bao trong qué trinh cdy chuyeén thiét Iap ngan hang.

Két luan: Chung toi da thanh cong trong viéc thiét ké mdi dac hiéu (Primer) dé khuéch dai va
giai trinh tyr viing gen psi beta va delta globin ciia loai trén cac dong té bao Vero76 duoc ciy
chuyén nhiéu lan. Két qua phan tich trinh tir cho thay trinh tu ciia cac dong té bao & cac thé hé
khong c6 su thay doi chimg to cac dong té bao la hoan toan on dinh vé di truyén sau nhiéu lan
cy truyén. Két qua nghién ciru ciing cho thiy c6 thé sir dung phuong phéap giai trinh ti ving gen
psi beta va delta globin dac hiéu cua loai than khi xanh chau phi (Cercopithecus aethiops) trong
viéc nhan dang dic hiéu cac dong té bao Vero76.

Tir khoa: Gen psi beta and delta globin, Nhdn dang té bao, Gidi trinh ti- gen, Vero76.
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1. Pit van dé

Dong té bao thian Khi xanh chau Phi
Cercopithecus aethiops (dong té bao
Vero76) duge chimg minh phu hop trong
nghién ctru sinh hoc nhu khuéch dai virus,
phat trlen vic-xin va cdc xét nghlem gay
doc té bao. Tuy nhién, viéc nu6i cay dong té
bao qua nhiéu thé hé c6 thé din dén su bién
ddi cua cac dong té bao sau nhiéu lan cdy
chuyén so véi té bao gbc ban dau. Viéc nay
s& dan dén nhitng sai léch trong két qua
nghién ctru ¢ st dung cac dong té bao da
bién dbi. Vi vay, can dinh ky nhan dang va
danh gia su on dinh vé mat di truyén cia cac
dong t& bao nudi cdy sau nhitng lan cdy
chuyén dé dam bao vat liéu té bao sur dung
1a 6n dinh vé di truyén. Trong cac nghién
clru gan day, viéc nhan dang cac dong té
bao st dung phuwong phap khuéch dai va
giai trinh tg cidc vung gen dic hiéu
(Sequencing) dang tr¢ thanh mot phuong
phap don gian, nhanh, dac hi¢u va hiu qua
duge dung phd bién [4, 5]

Mot s6 khao sat gan day Ve chat luong
dong té bao cho thiy dong té bao bi thoai
hoa, dot bién va din dén sai khac 1a phd
bién va rat dang quan tim trong qué trinh
ciy chuyén qua cac thé hé [5-7:9; ;11]. Cac
nguyén nhan phd blen nhit ciia viéc té bao
bi sai khac bao gébm dan nhan sai, nhiém
ban cac dong té bao trong qua trinh nudi va
ciy chuyén. Nguy co gip mot dong té bao
sai khac voi nguon gbc ban dau dugc udc
tinh 1a 1:6 [1;2]. Dé phat hién sy bién doi va
sai khéc cua dong té bao duogc phat hién
théng qua phuong phap nudi cdy va quan
sat hinh thai, hay nhan dang bang cac
phuong phap khac nhau. Nhan dang té bao
dugc dinh nghia ¢ day la cac thtr nghiém
dugc thuc hién dé xac nhan danh tinh cua

*Téc gia lién hé.
E-mail address: hungnicvb@gmail.com
https://doi.org/10.56086/jcvb.v2il1.18
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mot dong té bao, ching minh ring nd co
nguf)n gbc chinh xac tir dong té bao gbc ban
dau [17]. Céc cong cu dé nhan dang céc
dong té bao rat quan trong dé kiém soat chat
luong trong cic nghién ctu sir dung thiét
1ap ngan hang té bao, cdy chuyén dé luu trir,
sir dung té bao trong nghién ctru y sinh hoc
[3:4:8] . Hién tai phwong phap dé nhan dang
dic hiéu cac dong té bao bang phuong phap
giai trinh ty cac doan gen (nucleotide) hoac
protein, amino acide... dd dugc st dung
thanh cdéng [10].

Céac té bao Vero phéan lap tir than cua
Khi xanh chau Phi (Cercopithecus aethiops)
nam 1962 thuong duoc st dung cho nudi
cdy vi rat dé nghién ctru va phat trién
thudc/vic xin/sinh phim va xét nghiém giy
doc té bao [12;15]). Két qua nghién ciru cho
thdy con nguoi va Khi xanh chau Phi c6 su
tuong dong cao tai cic ving gen diéu nay
cho phép sir dung cac chi thi & con ngudi dé
nhin dang ddi voi Khi xanh chau Phi
[16;17]. Gan day, viéc st dung cac ving
gen dac hiéu nhu psi beta and delta globin
dé nhan dang dong té bao ngudi [10].

Thong qua viéc danh gia sy twong dong
vé trinh tu nucleotide ctia ving gen psi beta
and delta globin dé chirmg minh sy 6n dinh
di truyén va khong co su dot bién/thay doi
trinh ty nucleotide giita cac 1an cdy chuyén
trong viéc bao quan, thiét 14p ra cac ngan
hang té bao Vero 76 gbc gidong (MCB) va
ngan hang té bao Vero 76 1am viéc (WCB).

2. Vat ligu va phwong phap nghién ctru
2.1. Vat liéu: Ngan hang té bao Vero 76
goc gidng (MCB ) va ngan hang té bao
Vero 76 1am viéc (WCB) duoc thiét lap tur
chuan té bao Vero 76 ATCC CRL-1587TM
dugc nudi cdy va san xuat tai Vién Kiém
dinh Qudc gia Vic xin va Sinh pham vy té.
2.2. Phuong phap nghién cuu:

Ngan hang té bao Vero 76 (MCB, WCB)
duoc thu nhan, tach chiét va tinh sach DNA
téng s6 bang bo kit GeneJET gel extraction
kit — Thermo Fisher Scientific, My. San
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phdm DNA tong sé duoc kiém tra do tinh
sach bang phwong phap dién di trén gel
agarrose 0.8%.

Trinh tu primer sir dung cho PCR duoc
thiét ké gen dich psi beta and delta globin
cua loai khi xanh chéau phi (Cercopithecus
aethiops) dugc cong b trén ngan hang dix
lieu Genbank (NCBI) méu sé: AF 057392.1
[1] cho phép khuéch dai doan DNA kich
thugc 307 bp véi trinh tu médi (F: 5°-
CAGCACTTTAGGAGGCCAAG-3’va R:
5’-GGCTTGCATTGAGAGTGTTTG-3%)
vé6i thanh phan phan tng PCR va chu trinh
nhiét nhu sau:

Thanh phan phan @ng:

1. Bém phan tng, 10X 22,5l
2. ANTP, 5mM 22,0 pl
3. MgClI2, 25 mM :1,6 ul
4. Mbi xudi/nguoc, 5 uM 12,0 pl
5. DNA khuén 21l

6. DNA Taq polymerase  : 0,3 ul
7. H20 :15,6 pl

Téng - 25 pl

Chu trinh nhiét:

1. 95°C -5 phat

2. 95°C — 45 giay

3. Két qua

3.1. Két qua tach chiét DNA tong sé

3 61°C — 45 giay

4, 72°C — 60 giay

5 Lap lai budc 2-4, 30 chu ky
6 72°C — 5 phut

San pham PCR khuéch dai cua cac mau
Vero 76 MCB va WCB duoc giai trinh tu
bang phuwong phap giai trinh tu truc tiép trén
may giai trinh tu tu dong ABI 3500 Bio
System (M) theo phuong phap cua Sanger
va dong tac gia (1977).

Két qua giai trinh ty san pham PCR
khuéch dai gen psi beta and delta globin tir
cac mau Vero 76 MCB va WCB dugc so
sanh vai trinh tu nucleotide cia  mAau chuan
trén ngan hang dir liéu Genbank bang cong
cu MultAlin
(http://multalin.toulouse.inra.fr/multalin/)
sau d6 kiém tra tinh tuong déng vé trinh tu
nucleotide (Blast) véi trinh ty gen cuaa dong
té bao Vero 76 MCB va WCB trén ngan
hang dix liéu genbank (NCBI) dé xac dinh
cac bién di gen qua cac mau té bao vero 76
MCB va WCB khac nhau
https://blast.ncbi.nim.nih.gov/Blast.cqi?PA
GE_TYPE=BlastSearch.

Két qua tach chiét DNA tong s6 va kiém tra d6 tinh sach cia DNA cua hai mau té bao vero
76 MCB va WCB dugc nong do6 1an luogt 1a 450,7 ng/pl va 400,9 ng/ul. Do tinh sach DNA
tong s6 clia hai mau té vao vero 76 MCB va WCB duoc kiém tra thong qua ty 18
0OD260/0D280 va 0D260/0D230 thu dugc két qua 1 khoang 1,87-1,98 (bang 1) va hinh 1.
Bang 1. Nong dé va dd sach ciia DNA tong sé6 miu té bao Vero 76 MCB va WCB

STT Mau N(“mg do (ng/pl) 0OD260/0D280 0OD260/0D230
1 Vero 76 MCB 450,7 1,96 1,87
2 Vero 76 WCB 400,9 1,90 1,98
Vero 76 MCB Vero 76 WCB
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Hinh 1. Phé dién di DNA tong s6 ciia hai miu Vero 76 MCB va WCB

Két qua bang 1 va hinh 1 cho thay két qua nong do DNA tong s6 thu duoc cta hai mau
Vero 76 MCB va WCB dam béao chat luong dé dua vao chay PCR khuéch dai gen dich psi
beta and delta globin va giai trinh tw dé so sanh tinh twong dong trinh tu nucleotide ciia Vero
76 MCB va WCB véi mau chuan da cong bd trén ngan hang dir liéu Genbank.

3.2. Két quad khuéch dai gen dich psi beta and delta globin bang phwong phap PCR

Két qua khuéch dai ving gen dich psi beta and delta globin véi cap moi da thiét ké véi kich
thude 307bp cho két qua dién di san pham PCR cho thay xuat hién 1 bang DNA déc hiéu
khoang 300bp d6i voi hai mau Vero 76 MCB va WCB, khong thiy c6 su xuat hién bing DNA
d6i véi mau chimg 4m (hinh 2).

Kb nM Vero 76 MCB Vero 76 WCB INC

Hinh 2. Két qua dién di sin pham PCR miu té bao Vero 76
M: Marker 100bp
Vero 76 MCB: Mau vero 76 ngan hang té bao gbc gidng
Vero 76 WCB: mau ngan hang té bao 1am viéc
NC: Mau chimg am H,0
Vi két qua hinh 2 cho thiy kich thudc bing DNA cta hai mau Vero 76 MCB va WCB thu
dugc 1 phu hop vai thiét ké 1y thuyét cua cip moi da thiét ké dé khuéch ving gen psi beta and
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delta globin. Két qua nay da chimg minh khuéch dai thanh cong doan gen dich va thu dugc san
phém DNA cuia hai miu té bao Vero 76 MCB va WCB dé phuc vu cho viéc tinh sach dung cho
giai trinh tu gen.
3.3. Két qua gidi trinh tw gen dich

Giai trinh tu gen dich psi beta and delta globin tryc tiép trén may giai trinh ty ty dong ABI
3500 theo phuong phap Sanger cua Héng Firrstbase, Malaysia. Két qua giai trinh ty cua cac
doan gen dugc so sanh bang cong cu MultAlin (http://multalin.toulouse.inra.fr/multalin/)
(Hinh 3).

I ] L] L 5 60 n 80 O W u o 1w 1

Ve 6CB AN TGO TR AT AL T GGG CONAGEAGC AL AT GABACCCATCTLTATAAATATAAATAGETGOGCATETGGTOLATLC TG
Yero T WD RGO TT AR TAGCCAGAT TG TCAGA T CEAGAG NG AL CARCATGETGAAACCCCATC AT AARAATATAATTAGCTSGOLATGTGETGCATGLCTGCAA
Consengts CHBCALTTTHGAACAAGETAGCAEATCAC TR CAGaAT ARG AT GABACCCCATCTCTAC T AAAARTRTARRATTAGCTGGCATGTGETGCATGLCTOOM

B 0 10 I 10 10 20 a0 2 W A4 A 20

Ve T6MICB CLCHGCTACEAGTGGCTATGEAGANGAT TG T GACCCAGGAGO GGG TGOAGAGE TAGRGLGCCATTACACTCEAG TGGCALTAGGATGAAACTCCATCTCAGTGGAA
Ver T W 100G TAC GGG ORTGEAGANGART TG TGAACCCAGGAGETGORGGL A TGAGCCTAGATCB6CCATTACRCTCEAGCTGGGCACTAGGEATGAMCTECATCTCAGATORGARA
Consensus. TCLCACTACTCGAGTGECTGATGCAGAAGARTTGETTGAACLCAGGAGGTGEAGGTGLAGTGAGECTAGATCGCGCCATTACACTCCAGLTTGGGCACTAGGGATGAACTCCATCTCAGATGAGA

B0 B W/ 300 30?

Vero 76 MCB IlliﬂHHHHHHWCTTHTEBTBIIHTHCHHHEM'ICTCHHTEEMGCII:
Vero 76 WCB  AGRAARRRAGACCTTATCCTATTATACAARCACTCTCAATGCAAGCC
Consensus  AGAARARRRGACCTTATCCTATTATACARACACTCTCRATGCARGCC

Hinh 3. Két qua so sanh trinh tw doan gen psi beta and delta globin ciia hai miu
té bao Vero76 MCB va Vero 76 WCM.

Tir két qua hinh 3 cho thiy trinh tu nucleotide thu duoc sau khi giai trinh tu duoc so sanh
v6i doan gen chuan trén ngan hang dir liéu Genbank ma s AF: 057392.1 (NCBI) ¢6 sy twong
déng. Sau do tiép tuc duogc nhan dién tinh déng nhét trinh tu nucleotide duoc Blast 1én ngan
hang dir lidu Genbank, NCBI
(https://blast.ncbi.nlm.nih.gov/Blast.cqi?PAGE_TYPE=BlastSearch) cho thiy trinh tu
nucleotide gen dich psi beta va delta globin ciia hai mau ngén hang té bao Vero76 MCB va
Vero 76 WCM chinh xac 1a loai than khi xanh Chau Phi (Cercopithecus aethiops) phu hop véi
thiét ké 1y thuyét nghién ctru can dit ra (hinh 4).
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Cercopithecus aethiops intergenic region between psi beta and delta globin genes, partial sequence 562 562 100% 3e-156 99.67% AF057392.1
Allenopithecus nigroviridis intergenic region between psi beta and delta globin genes, partial sequence 545 545  100% 3e-151 98.70% AF057384.1
Lophocebus aterrimus isolate G138 intergenic region between psi beta and delta globin genes, partial sequence 523 523 100% 2e-144 97.39% AF057404.1
Theropithecus gelada intergenic region between psi beta and delta globin genes. ial sequence 523 523 100% 2e-144 97.39% AF057403.1
Papio sp. intergenic region between psi beta and delta globin genes, partial sequence 523 523 100% 2e-144 97.39% AF057402.1
Mandrillus sphinx intergenic region between psi beta and delta globin genes, partial sequence 523 523 100% 2e-144 97.39% AF057400.1
Rhesus monkey beta- and delta-globin gene intergenic region with 2 Alu repeats 523 523 100% 2e-144 97.39% M18797.1
Rhesus monkey psi-eta-globin gene intergenic region, with Alu repeats 523 523  100% 2e-144 97.39% J03818.1
Lophocebus albigena albigena isolate Saki intergenic region between psi beta and delta globin genes, partial sequence 520 520 100% 2e-143 97.07% AF057407.1
Lophocebus albigena albigena isolate Sylvain intergenic region between psi beta and delta globin genes, partial sequence 520 520 100% 2e-143 97.07% AF057406.1
Cercopithecus mitis intergenic region between psi beta and delta globin genes, partial sequence 520 520 98% 2e-143 97.67% AF057393.1
Cercocebus torquatus atys isolate M926 intergenic region between psi beta and delta globin genes, partial sequence 518 518 100% Te-143 97.07% AF057398.1
Cercocebus galeritus chrysogaster isolate Heine intergenic region between psi beta and delta globin genes, partial 512 512 100% 3e-141 96.74% AF057396.1
Cercocebus galeritus chi jaster isolate Dutch intergenic region between psi beta and delta globin genes, partial sequence 508 508 100% d4e-140 96.42% AF057397.1

Hinh 4. Két qua Blast trinh tw gen psi beta va delta globin hai miu ngan hang té
bao Vero76 MCB va Vero 76 WCM trén dir li¢u ngan hang Genbank, NCBI.

Tir két qua thé hién & hinh 4 da ching minh tinh 6 6n dinh va dong nhat cuia ngan hang té
bao Vero76 MCB va Vero 76 WCM 6n dinh va tuong ddng qua cac thé hé cdy chuyén nhiéu
lan trong qué trinh nudi cdy va san xuét ngan hang té bao Vero76 MCB va Vero 76 WCM va
chat luong cua cac dong té bao 1a hoan toan 6n dinh. Cac két qua thu duoc ciing twong dong
v6i cac két qua clia cac nghién ctru trude [11;16] cling goi ¥ rang c¢6 thé sir dung phuong phap
khuéch dai va giai trinh tw vung gen psi beta va delta globin trong viéc dénh gid nhén dang dac
hiéu céc doi nudi cay va cay chuyen dong té bao Vero 76 noi chung va cac dong té bao Vero
khac phuc vu nghién ctru va san xuét thudc sinh pham [15].

4. Ban luan

DPam bao tinh dong nhat cta dong té
bao va kha ning phat hién 6 nhiém té bao la
mot trong nhimg budc thiét yéu nhat cua
nghién ctu dya trén té bao. Cac van dé véi
nguon goc cia mot dong té bao thuong lién
quan dén s6 1an cdy chuyén cta no va chat
luong cua cac mau té bao (MacLeod et al.,
2013). Mot s6 phuong phap nhan dang da
duoc st dung bao gdm phan tich
isoenzyme, phan tich té bao hoc, phén tich
HLA, phan tich kiéu gen dua trén chi thi
STR va kiéu gen dwa trén cac da hinh
nucleotide don [2]. Phuong phap giai trinh
tu gen dich psi beta and delta globin phap
hiéu qua ddi véi viéc nhan dang cac dong té
bao khac nhau va dugc sir dung dé phéan biét
gitra cdc mau khac nhau [1]. Véi chi phi

23

thap, hidu qua phan biét cao va do tin ciy
cao, phan tich dya trén chi thi STR da duoc
ching minh nhu mét phuong phap dugc lya
chon dé xac thyc va giam sat nguén gbc cua
cac dong té bao ngudi bao dam khong bi lay
nhiém chéo trong nhiéu nghién ctru [7].
Nhén dang té bao dya trén trinh tu céc
nucleotide trén gene dac hi¢u dugc st dung
dé phat hién su sai khac ciia cac dong té bao
la mot phuong phap dang duoc st dung
hién nay (12]. Trong nghién ctru nay, ching
t6i di st dung phuong phap khuéch dai
gene gen dich psi beta and delta globin cta
loai than khi xanh Chau Phi (Cercopithecus
aethiops) va giai trinh ty gen dé nhan dang céc
dong t& bao cta ngudi dé nhan dang cac
dong té bao Vero76. Két qua cho thdy kha
ning nhan dang thong qua viéc khuéch dai
thanh cong va so sanh trinh tu ctia cac gene
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psi beta and delta globin tir cic dong té bao
Vero76 tur than khi xanh chau Phi 1a dang
tin cdy va dat hiéu qua rat tt. Vi cac két
qua thu duoc nay ciing goi y rang c6 thé st
dung phuong phap giai trinh ty gen psi beta
and delta globintrén trong viéc danh gia
nhan dang cic dong té bao Vero76 nudi cay.

5. Két ludn

Chung t6i da thanh cong trong viéc thiét
ké mdi dic hiéu (Primer) dé khuéch dai va
giai trinh tg vung gen psi beta va delta
globin cua loai than khi xanh chau phi s
dung dé nhan dang dic hiéu trén céc dong
té bao Vero76 duoc ciy chuyén nhiéu lan.
Két qua phan tich trinh ty cho thdy trinh ty
cua cac dong té bao ¢ cac thé hé khong co
su thay do6i ching to cac dong té bao 1a hoan
toan On dinh vé di truyén sau nhiéu lan cay
truyén. Két qua nghién ctru cling cho thiy
c6 thé st dung phuong phap giai trinh ty
vung gen psi beta va delta globin dac hiéu
cua loai thin khi xanh Chau Phi
(Cercopithecus aethiops) trong viéc nhan
dang dac hiéu cac dong té bao Vero76.

References

[1] Almeida JL, Hill CR, Cole KD (2011) Authentication
of African green monkey cell lines using human short
tandem repeat markers. BMC Biotechnol 11: 102.

[2] Broberg, E.K.; Nygéardas, M.; Salmi, A.A.; Hukkanen,
V. Low copy number detection of herpes simplex virus
type 1 mRNA and mouse Thltype cytokine mRNAs by
Light Cycler quantitative real-time PCR. J. Virol. Methods,
2003, 112(1-2), 53-65.
[http://dx.doi.org/10.1016/S0166-0934(03)00191-5]
[PMID: 12951213]

[3] Barallon R, Bauer S, Buter J, Capes-Davis A, Dirks W,
Elmore E, Furtado M, Kline M, Kohara A, Los G, et al:
(2010) Recommendation of short tandem repeat profiling
for authenticating human cell lines, stem cells, and tissues.
In Vitro Cell Dev Biol 46: 727-732.
[http://dx.doi.org/10.1007/978-3-642-59524-0]

[4] Barrett P, Berezuk G, Fritsch S, Aichinger G, Hart M,
El-Amin W, Kistner O, Ehrlich H (2011) Efficacy, safety,
and immunogenicity of a vero-cell-culturederived trivalent
influenza vaccine: a multicentre, double-blind, randomised,
placebo-controlled trial. Lancet 377(9767): 751-7509.

24

[5] Capes-Davis A, Theodosopoulos G, Atkin 1, Drexler
H, Kohara A, MacLeod R, Masters J, Nakamura Y, Reid
Y, Reddel R, et al: (2010) Check your cultures! A list of
cross-contaminated or misidentified cell lines. Int J Cancer
127:1-8.

[6] Chatterjee R (2007) Cell biology. Cases of mistaken
identity. Science 315: 928-931.

[7] Drexler HG, Dirks WG, MacLeod RA, et al., (2017)
False and mycoplasma-contaminated leukemia-lymphoma
cell lines: time for a reappraisal. Int J Cancer 140(5):
1209-1214.

[8] Frazatti-Gallina, N.M.; Mour&o-Fuches, R.M.; Paoli,
R.L.; Silva, M.L.; Miyaki, C.; Valentini, E.J.; Raw, I;
Higashi, H.G. Vero-cell rabies vaccine produced using
serum-free medium. Vaccine, 2004, 23(4), 511-517.
[http://dx.doi.org/10.1016/j.vaccine.2004.06.014] [PMID:
15530700]

[9] Halter M, Almeida J, Tona A, Elliott J, Plant A, Cole
K (2009) A mechanistically relevant cytotoxicity assay
based on the detection of cellular green fluorescent protein.
ASSAY and Drug Development Technologies 7(4): 356—
365.

[10] Janeth del Carmen Arias Palacios, Carlos Alberto
Barrero Barreto, José Salvador Montafia Lara and Angela
Maria Londofio Navasl (2017) Standardization of DNA
Residual Quantification Method of Vero Cell Rabies
Vaccine for Human Use. Open Medicinal Chemistry
Journal, 2017, 11, 66-80

[11] Lovatt, A. Applications of quantitative PCR in the
biosafety and genetic stability assessment of biotechnology
products. J. Biotechnol., 2002,82(3), 279-300.[PMID:
11999695]

[12] Lokteff, M.; Klinguer-Hamour, C.; Julien, E.; Picot,
D.; Lannes, L.; Nguyen, T.; Bonnefoy, J.Y.; Beck, A.
Residual DNA quantification inclinical batches of
BBG2Na, a recombinant subunit vaccine against human
respiratory syncytial virus. Biologicals, 2001, 29(2), 123-
132. [http://dx.doi.org/10.1006/biol.2001.0283] [PMID:
11580216]

[13] Lorenzi P, Reinhold W, Varma S, Hutchinson A,
Pommier Y, Chanock S, Weinstein J (2009) DNA
fingerprinting of the NCI-60 cell line panel. Mol Cancer
Ther 8(4): 713-724.

[14] Lucey B, Nelson-Rees W, Hutchins G (2009) Henrietta
Lacks, HelLa cells, and cell culture contamination. Arch
Pathol Lab Med 133: 1463-1467.

[15] Muniappan, B.; Thilly, W. PCR assay to detect Vero
cell DNA in vaccines; Center for Environmental Health
Sciences and Division ofToxicology.: MIT. Cambridge,
MA, USA, 1996.

[16] Meuer, S.; Wittwer, C.; Nakagawara, K.; Wittwer, K.;
Hahn, M.; Kaul, K. Rapid Cycle Real-time PCR, Methods
and Applications; SpringerPress: Heidelberg, 2001, pp. 21-
34.2. [http://dx.doi.org/10.1007/978-3-642-59524-0]

[17] Nims RW, Reid Y (2017) Best practices for
authenticating cell lines. In Vitro Cell Dev Biol Anim
53(10): 880-887.



