18 sé 2(128)/2022 - TAP CHi PHONG CHONG BENH SOT RET VA CAC BENH KY SINH TRUNG

AP DUNG PHUONG PHAP GIAI TRINH TU GEN PSI BETA AND DELTA GLOBIN
LOAI THAN KHI XANH CHAU PHI (Cercopithecus aethiops) NHAN DANG PAC
HIEU DONG TE BAO VERO 76 QUA CAC POI CAY CHUYEN

Pham Vin Hang', Trwong Quoc Phong?
L'Vién kiém dinh Quéc gia Vi xin va Sinh phdam y té
’Vién cong nghé sinh hoc va Cong nghé thuc phcfm, Pai Hoc Bach khoa Ha Noi

Tém tit

Ngdn hang té bao Vero 76 goc giong (Master Cell Bank) va ngdn hang té bao Vero 76
lam viéc (Working Cell Bank) dwoc nhdn dang déic hiéu qua cde doi cdy chuyén bang
phwong phdp gidi trinh tw gen dich psi beta and delta globin ciia dong té bdo vero 76 thén
khi xanh Chéu phi (Cercopithecus aethiops) dé nhdn dang va ddnh gid sw én dinh vé di
truyén ciia ngcin hang té bao Vero 76 goc giong (MCB) vd ngdn hang té bao lam viéc
(WCB) dwoc cdy chuyén nhiéu lan trén moi trwang nuéi cdy. Két qua gzaz trinh tw va so
sanh dé xdc dlnh cdc diém sai khéc giita cdc mdu té bao & cdc thé hé cdy chuyén so voi
dong té bao goc ban dau trén ngdn hang div liéu Gen bank (NCBI). Két qud danh gid cho
thdy cdc dong té bao ¢ cdc thé hé cdy chuyén khéng cé sw khdc biét nhau va so véi dong té
bao géc, diéu nay khang dinh cé sw on dinh vé mdt di truyén ciia cdc dong té bao trong qud
trinh cdy chuyén thiét Idp ngdn hang.

Tir khéa: Gen psi beta and delta globin, Nhan dang té bao, Giai trinh tu gen, Vero76.

1. PAT VAN PE

Dong té bao than Khi xanh chau Phi Cercopithecus aethiops (dong té bao Vero76) duoc
chimg minh phu hgp trong nghién ciru sinh hoc nhu khuéch dai virus, phat trién vac-xin va
cac xét nghiém gy doc té bao. Tuy nhién, viéc nudi cdy dong té bao qua nhiéu thé hé c6 thé
dan dén su bién dbi ciia cac dong té bao sau nhiéu 1an cdy chuyén so véi té bao gdc ban dau.
Viéc nay s& dan dén nhirng sai 1éch trong két qua nghién ctru c¢6 sir dung cac dong té bao da
bién ddi. Vi vay, can dinh ky nhan dang va danh gia su on dinh vé& mat di truyén cua cac dong
té bao nudi cdy sau nhiing 1an cdy chuyén dé dam bao vat liéu té bao sir dung 1a on dinh vé di
truyén. Trong cac nghién ctru gan ddy, viéc nhan dang cac dong té bao sir dung phuong phap
khuéch dai va giai trinh tu cac ving gen dic hiéu (Sequencing) dang trd thanh mét phuong
phép don gian, nhanh, dac hiéu va hiéu qua dugc dung phd bién [4],[5].

Mot sb khao sat gan day vé chat luong dong té bao cho thiy dong té bao bi thoai hoa,
d6t bién va din dén sai khac 13 pho bién va rit dang quan tdm trong qua trinh cdy chuyén qua
cac thé hé [5], [6], [7], [9], 11]. C4c nguyén nhan phd bién nhat cta viéc té bao bi sai khac
bao gdm dén nhin sai, nhiém ban cac dong té bao trong qua trinh nudi va ciy chuyén. Nguy
co gip mot dong té bao sai khac véi ngudn goe ban dau duoc wdc tinh 1a 1:6 [1],[2]. Dé phat
hién sy bién do6i va sai khac cua dong té bao dugc phat hién thong qua phuong phap nudi cay
va quan sat hinh thai, hay nhan dang bang cic phuong phap khac nhau. Nhin dang té bao
dugc dinh nghia ¢ day la cac thir nghiém dugc thuc hién dé x4c nhan danh tinh ciia mot dong
té bao, chimg minh ring n6é c¢6 ngudn gdc chinh xac tir dong té bao gdc ban dau [17]. Cac
cong cu dé nhan dang cac dong té bao rat quan trong dé kiém soat chat luong trong céc



S6 2 (128)/2022- TAP CHi PHONG CHONG BENH SOT RET VA CAC BENH KY SINH TRUNG 19

nghién ctru sir dung thiét 14p ngan hang té bao, cdy chuyén dé luu trir, sir dung té bao trong
nghién ctru y sinh hoc [3],[4],[8]. Hién tai phuong phap dé nhan dang dic hiéu cac dong té
bao phing phuong phap giai trinh tu cic doan gen (nucleotide) hodc protein, amino acide. ..
da dugc su dung thanh cong [10].

Céc té bao Vero phén 1ap tir than ctia Khi xanh chau Phi (Cercopithecus aethiops) nam
1962 thuong dugce sir dung cho nudi ciy vi rit dé nghién ctu va phat trién thude/vic xin/sinh
pham va xét nghiém gy doc té bao [12],[15]. Két qua nghién ctru cho thiy con ngudi va Khi
xanh chau Phi ¢6 su tuong dong cao tai cac ving gen diéu nay cho phép sir dung céc chi thi &
con ngudi dé nhan dang déi v6i Khi xanh chau Phi [16],[17]. Gan day, viéc st dung cac ving
gen dic 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 ty nucleotide clia viing gen psi beta and
delta globin dé chimg minh su on dinh di truyén va khéng c6 sy dot biét/thay doi trinh tu
nucleotide gitta cac lan cdy chuyén trong viéc bao quan, thiét 1ap ra cac ngan hang té bao
Vero 76 gdc gidng (MCB) va ngan hang té bao Vero 76 1am viéc (WCB).

2. POl TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. Poi twong nghién ciru: Ngan hang té bao Vero 76 gdc gidng (MCB ) va ngan
hang té bao Vero 76 1am viéc (WCB) dugc thiét 1ap tir chuin té bao Vero 76 ATCC CRL-
1587™ dugc nudi cdy va san xuat tai Vién Kiém dinh Quéc gia Vic xin va Sinh pham vy té.

2.2. Dia diém nghién ctru: Nghién ctru dugc thuc hién tai Vién kiém dinh Quéc gia
véc xin va sinh phim y té (NICVB), BO Y té.

Thoi gian: tir thang 3 dén thang 8 nam 2021

2.3.Phwong phap nghién ciru

Ngén hang té bao Vero 76 (MCB, WCB) duoc thu nhan, tach chiét va tinh sach DNA
téng sd 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%.

Trinh tir primer sir dung cho PCR duoc thiét ké gen dich psi beta and delta globin cta loai
khi xanh chau phi (Cercopithecus aethiops) dugc céng bd trén ngan hang dir liéu Genbank
(NCBI) ma sd: AF 057392.1 [1] cho phép khuéch dai doan DNA kich thirc 307 bp véi trinh tu
moi (F: 5°-CAGCACTTTAGGAGGCCAAG-3’va R: 5-GGCTTGCATTGAGAGTGTTTG-
3°) v6i thanh phan phan tmg PCR va chu trinh nhiét nhu sau:

Thanh phén phén @ng:

1. Dbém phan tmg, 10X 22,5 ul
2. dNTP, 5SmM 22,0 ul
3. MgCl2, 25 mM 1,6 ul
4. Moi xudi/ngugc, 5 uM 22,0l
5. DNA khuon 1l

6. DNA Taq polymerase 20,3 pl
7. H20 2 15,6 ul

Tong :25ul
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Chu trinh nhiét:
1. 95°C — 5 phut

95°C — 45 giay
61°C — 45 giay
72°C — 60 giay
Lap lai budce 2-4, 30 chu ky
. 72°C — 5 phut

San phdm PCR khuéch dai ctia cac miu Vero 76 MCB va WCB dugc giai trinh ty bang
phuong phap giai trinh ty truc tiép trén may giai trinh tu ty dong ABI 3500 Bio System (MY)
theo phuong phap cua Sanger va dong tac gia (1977).

N v oA W

Két qua giai trinh tu san pham PCR khuéch dai gen psi beta and delta globin tir cic mau
Vero 76 MCB va WCB duoc so sanh véi trinh tu nucleotide cia  mau chuén trén ngan hang
dir litu Genbank bang cong cu MultAlin sau d6 kiém tra tinh twong dong vé trinh tu
nucleotide (Blast) véi trinh tu gen ctia dong té bao Vero 76 MCB va WCB trén ngan hang dir
liéu genbank (NCBI) dé xac dinh cac bién doi gen qua cac mau té bao vero 76 MCB va WCB
khac nhau.

3. KET QUA VA THAO LUAN

3.1. Két qua tach chiét DNA tong sb

Két qua tach chiét DNA tong s6 va kiém tra do tinh sach cia DNA chiia hai mau té bao
vero 76 MCB va WCB duogc ndng do lan luot 13 450,7 ng/ul va 400,9 ng/ul. Do tinh sach
DNA tong s6 cia hai mau té vao vero 76 MCB va WCB duogc kiém tra thong qua ty 1¢
0D260/0D280 va OD260/0D230 thu duoc két qua 1a khoang 1,87-1,98 (bang 1) va hinh 1.

Bang 1. Nong do va do sach ctia DNA tong s6 mau té bao Vero 76 MCB va WCB

TT Miu Néng do (ng/pl) 0D260/0D280 | OD260/0D230
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

Hinh 1. Pho dién di DNA t6ng s6 ctia hai mau Vero 76 MCB va WCB
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Két qua bang 1 va hinh 1 cho thay két qua nong do DNA tong s6 thu dugc ctia hai mau
Vero 76 MCB va WCB dam béo chit luong dé dua vao chay PCR khuéch dai gen dich psi
beta and delta globin va giai trinh ty dé so sanh tinh twong dong trinh ty nucleotide cta Vero
76 MCB va WCB v6i mau chuan da cong bd trén ngan hang dir liéu Genbank.

3.2. Két qua khuéch dai gen dich psi beta and delta globin bing phwong phap PCR

Két qua khuéch dai viung gen dich psi beta and delta globin véi cip mdi da thiét ké véi
kich thuéc 307bp cho két qua dién di san pham PCR cho thiy xuét hién 1 bang DNA dic hiéu
khoang 300bp ddi voi hai mau Vero 76 MCB va WCB, khong thdy c6 sy xudt hién bang
DNA d6i v6i mau chirng 4m (hinh 2).

Kb M Vero 76 MCB Vero 76 WCB NC

-

Hinh 2. Két qua dién di san pham PCR mau té bao Vero 76

M: Marker 100bp

Vero 76 MCB: MAu vero 76 ngan hang té bao gc gidng

Vero 76 WCB: mau ngan hang té bao lam viéc

NC: Mau chirng am H>O

Vi két qua hinh 2 cho thiy kich thude bang DNA ciia hai mau Vero 76 MCB va WCB
thu duogc 1a phu hop véi thiét ké 1y thuyét cia cdp moi da thiet ké dé khuéch vung gen psi beta
and delta globin. Két qua nay da chung minh khuéch dai thanh cong doan gen dich va thu
dugc san pham DNA cua hai mau t€ bao Vero 76 MCB va WCB dé phuc vu cho viéc tinh
sach dung cho giai trinh tu gen.

3.3. Két qua giai trinh ty gen dich

Giai trinh tu gen dich psi beta and delta globin truc tiép trén mdy giai trinh tu ty dong
ABI 3500 theo phuong phap Sanger cua Hang Firrstbase, Malaysia. Két qua giai trinh tu cua
cac doan gen dugc so sanh bang cong cu MultAlin (Hinh 3).



22 S 2(128)/2022 - TAP CHi PHONG CHONG BENH SOT RET VA CAC BENH KY SINH TRUNG

P v 2 » 4o 5% 60 0 0 %N W W w1

e 6B GG R TG AGAGTC ARG GECATTCACT TG TGGTGGGREATGCT
T 6 AL TR CAAGE TR AT AT TG CAGGT T EAGRCAGALBAC AL CACARAAATAT AR AGCTGRGCATGTGTCATGLE TG
Consensus LA TTRCCAG ARG AT ARG TG AL A AT AT AT AR TAGCTGRGCATOTGCATRCE TG

M 4w 5 W\ m 1\ % w W @ W MW W 25(:

Ve 6CH TGS A ST KLAT TR TGBEACTAGTGRTCCTCCAATGA
e 6D TR TR TR AGTCSCOLCATTCKCTEEGCTGRORCTRGGATGACTCATCTCAATGAGA
Consesus. TCCRETRCTCSGTG ARG ARG GG TRRTESCCTTCRCTCARTTGEATAGGTGRCTCCRTCCAGTGMR

smomom W 302:
Seo 6B AGAAAARBACTATCLTATTATCARRCACTCTARTACANOL

Vero 76 CB AGHARRRARGACC T TATCCTATTRTACARACACTCTCRATGCARGCC
Consensus - AGAARRARAGACCTTATCCTATTRTACARRCACTCTCARTGCARGCC

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

Tir két qua hinh 3 cho thdy trinh tu nucleotide thu duogc sau khi giai trinh tu dugc so sanh
v6i doan gen chudn trén ngan hang dir liéu Genbank ma sd AF: 057392.1 (NCBI) ¢6 sy tuong
déng. Sau do tiép tuc duoc nhan dién tinh déng nhét trinh tu nucleotide dugc Blast 1én ngan
hang dir liéu Genbank, NCBI cho thdy trinh ty nucleotide gen dich psi beta va delta globin cta
hai mau ngan hang té bao Vero76 MCB va Vero 76 WCM chinh xéc 14 loai than khi xanh chau
phi (Cercopithecus aethiops) pht hop voi thiét ké 1y thuyét nghién ctru can dit ra (hinh 4).

Descriptions Graphic Summary Alignments Taxonomy

selectall 100sequences selected GenBank Graphics  Distance tree of results
Heserkton Sn:::u ;::B gﬂ v:un I:r;t AN
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% AF057394.1
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, partial 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 gena intergenic region with 2 Al ropeals 520 523 100% 2e-144 97.39% 17674
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 and delta globin ge rtial sequence 520 520 98% 2e-143 97.67% AF057393.1
Carcocebus torguatus alys isolate M926 intergenic region between psi beta and delta globin genes, partial sequence 518 518  100% 7e-143 97.07% AF057398.1
Cercocebus galeritus chrysogaster isolate Heine intergenic region between psi beta and delta globin genes, partial sequence 512 512 100% 3e-141 96.74% AF057396.1
Cercocebus galeritus chrysogaster isolate Dulch intergenic region between psi beta and deita 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 mau ngan hang té bao
Vero76 MCB va Vero 76 WCM trén dit liéu ngan hang Genbank, NCBI.

Tir két qua thé hién ¢ hinh 4 di chimg minh tinh on dinh va dong nhét cta ngan hang té
bao Vero76 MCB va Vero 76 WCM 6n dinh va tuong dong qua céac thé hé cdy chuyén nhiéu
14n trong qua trinh nudi cdy va san xudt ngan hang té bao Vero76 MCB va Vero 76 WCM va
chét luong cia cac dong té bao 1a hoan toan 6n dinh. Cac két qua thu duogc cling twong dong
v6i cac két qua ciia cac nghién ciru trude [11], [16] ciing goi ¥ ring c6 thé str dung phuong
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phap khuéch dai va giai trinh ty ving gen psi beta va delta globin trong viéc danh gia nhin
dang dic hiéu cac doi nudi cdy va cdy chuyén dong té bao Vero 76 néi chung va cac dong té
bao Vero khac phuc vu nghién ctru va san xudt thude sinh phdm [15].

4. KET LUAN

Chung t6i da thanh cong trong viéc thiét ké moi dic hiéu (Primer) dé khuéch dai va giai
trinh tuw ving gen psi beta va delta globin cia loai trén cac dong té bao Vero76 dugc cay
chuyén nhiéu 1an. Két qua phén tich trinh tu cho thdy trinh tu ctia cac dong té bao & cac thé hé
khong c6 su thay ddi ching t6 cac dong té bao 1 hoan toan 6n dinh vé di truyén sau nhiéu lan
cdy truyén. Két qua nghién ctru ciing cho thiy c6 thé sir dung phuong phap giai trinh tu ving
gen psi beta va delta globin ddc hi€u cta loai than khi xanh chéau phi (Cercopithecus aethiops)
trong viéc nhan dang dic hiéu cac dong té bao Vero76.

Loi cam on: Bai bdo dwgc hoan thanh véi sw tai tro kinh phi ciia dé tai cdp Bé ciia
Vién Kiém dinh Quéc gia Vdc xin va Sinh phdam Y té.

TAI LIEU THAM KHAO

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, ElI-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): 751-759.

5. Capes-Davis A, Theodosopoulos G, Atkin I, 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.; Mourao-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]



24 sé 2(128)/2022 - TAP CHi PHONG CHONG BENH SOT RET VA CAC BENH KY SINH TRUNG

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 Navas1 (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/bi0ol.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, HeLa 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.



S6 2 (128)/2022- TAP CHi PHONG CHONG BENH SOT RET VA CAC BENH KY SINH TRUNG 25

Abstract

APPLYING SEQUENCING METHOD OF PSI BETA AND DELTA GLOBIN
GENES OF SPECIES AFRICAN GREEN MONKEY KIDNEY (CERCOPITHECUS
AETHIOPS) FOR SPECIFIC IDENTIFICATION VERO 76 CELL LINE ACROSS
GENERATIONS CULTURES

Pham Van Hung!, Truong Quoc Phong?
INational Institute for Control of Vaccine and Biologcals

2 Institute of Biotechnology and Food Technology, Bach Khoa University Hanoi

Vero 76 Master Cell Bank and Vero 76 Working Cell bank were 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. 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.

Keywords: Gene psi beta and delta globin, Identification, Sequencing, Vero76
MCB&WCB.
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