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Human leucocytes Interferon
Mouse fibroblasts Interferon
Human Kidney Urokinase

|Human kidney cell (293) ”Human protein (HPC)

|Dog kidney

” Canine distemper vamline

|Cow kidney

|Chick embryo fluid

|| Vamlines for influenza, measles and mumps

Duck embryo fluid

|
|
” Foot and Mouth disease (FMD) vamline |
|
|

”Vamlines for rabies and rubella

Chinese hamster ovary
(CHO) cells

1. Tissue-type plasminogen activator (t-PA)
2. B-and gamma interferons
3. Factor VIII
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1. Daughter cell
2. Pluripotent stem cells
3. Multipotent stem cells



(,)ghucuiﬁp(_s\a.om dq\dmély I:l

g9 Bl o plil 5l (g )luns o ¢ i e b b (ool sloJobl
g (Hge by gladsle | (Se8 09,5 by 1> Ygono i)
leiio Lo sl >yl il 1SS (gl Slcud Lo aS s 39 g
33 3L sl Jghas €8 13 119005 IS oS > s
ol sl sk ') 1) 3929 (L 3 (ol slaplSas
Selpogts oS (Sloj By Jlb oo b g hgels Lo Jlos sl (ySas oS3l
59 Jb o 8 ol b g (5o e Jobes yiatin a5 (s onno Sl SS
OSdng3 90392 [yl 295 o 4 (o3kia Jsho 03) Sy o5 i
olSialof] 3 s oy o Jshos ol 55 s Jolo ol gl .65 550
ol WS o iy oKinlo)l 148" o3lis (lay Jbuo (6o, 3903 32,8 90D
g o oy 5 235 3 o) 15l oo o0, ) Sy ey unabsa
32 32 1) (ol U guise <) ctigns § Lyt Jlte oy -tlos oozl
Pl Cailas Ngn (05 (e 51U 290 ade liae sl i
IS ] il oo b 50 I8 ] Sn Koy o]
Do (6538l Ngw D) Il SLST plw by Sloys )5 KaS 4 b s s
L go3g05 2550l 2ol (slo)3 b1y cogeme (sl sl (S (yrican
Do ($lows Hloyd 4 e Coled jd U ol adlsl i slayj
Slals gloys )3 ol sl sk Sl ool (gl b o) 19iST w2
(#5833 Sluls ol pl aiile 95153539)58 sl slows Boye (8

1. Niche
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1. Nerve Growth Factor
2. Epidermal Growth Factor
3. Microelements
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1. Mycoplasma Removal Agent
2. plasmocin
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1. Fetal Bovine Serum
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1. Bovine Viral Diarrhea Virus
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1. Bovine Spongial Encephalopathy
2. Creutzfeldt - Jacob Disease
3. Food & Drug Administratian
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1. Mitogen
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1. Insulin like Growth Factor 1
2. Phytohemagglutinin

3. legumes

4. Lipopolysaccharide
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1. Ionomycin
2. Streptomyces conglobatus
3. Phorbol Myristate Acetat
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1. Concanavain A
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1. Suspension Culture/Anchorage Independent Cells



[1&] b S i)

! Fiu 60 0lunlg b 63z slaJobw (-1 -

Y sase odimmc (e ok )5 U6 &y 4 didy (glys B gl ]
S8 aen il 3 liola Joke 45 a5 o Cavdds 4l ke el 5l

(oo 03) ;bled g8y S 2 3 b Jols 139290 pgai Ygono
005 e Jsho slooy o 3t o 1 laJoko &S canl (8L
35 33y Glan 5 3 gty 45 2l 5 (lagiel duaS3) 55
5 Sl a8y g g, s el 5 it el sl o5 Jbs 5
sy S Wy (i Swdld (oS 4 ol 5 LY ST & jguods &S
W6le JUWs ot BAE-1 asle JLlgusl glgl &y aisles o ot J5ko
s MRC-5 1ilo _zuMigyed b 5 SH-SYSY wile ac Hela
e il et ol o ool 5058390 § 9 55 (5 52558
03028 (Sla ol ©jgody Mgy 95 (F) JSK) 2505 atio
59 o sl Aitwn g Lz ol slashe S Ll S e
WS o My (ygrilimgus g0ty CAED g (6,5 O jg0s

1. Anchorage Dependent /Adherent Cells
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HeLa Human cervix Epithelial
Vero African green monkey kidney Epithelial
NIH 3T3 Mouse embryo Fibroblast
L.929 Mouse connective tissue Fibroblast
CHO Chinese Hamster Ovary Fibroblast
BHK-21 Syrian Hamster Kidney Fibroblast
HEK 293 Human kidney Epithelial
Hep G2 Human livear Epithelial
BAE-1 Bovien aorta Endotelial
SH-SYSY Human neuroblastoma Neuroblast
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YAC 1 Mouse Lymphoma Lymphoblastoid
U 266B1 Huaman Myloma Lymphoblastoid
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1. Altered growth control
2. Contact inhibition
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1. Matrigel
2. Engelbreth-Holm-Swarm
3. Plasma clot
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1. Sub culture
2. Passage
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1. Cell Line
2. Infinite
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1. Monolayer culture

2. Confluency
3. Density-dependent inhibition of proliferation
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1. Spinner
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1. Aneuploidy
2. Cell Growth Phases
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1. Lag Phase
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1. Logarithmic Growth Phase

2. Plateau Phase or Stationary Phase
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1. Decline Phase
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1. Split ratio

2. Passage number

3. Generation number
4. Adjustment
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1. Feeder Layer
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1. Bead
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1. Mass culture of animal cell lines
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1. Diffusion Barriers

2. Shearing force
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1. Tissue culture
2. Tissue engineering
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1. Hollow fiber bioreactor
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1. LumeGen, Vascular Bioreactor



[1&] b S i) s

B9 i ddgi 5519w b 38,05 (F—1A
5 sy dadghe 9y 2 L8 dbul b g w2l ]

@ glnl plos sl Ysene & Lade laJsho 9 (59 pas ool
(F=VF 9 ¥V o ¥ gl JSKS) 5 )87 eolaal asyly ol j ,Lisd

YooY Jw (F—11

sl &5 a8 o ool (o aw yian SO Y o e
e cad i ol 4 (F-IY JS) sl o cuiS (sliome Cuond 9
g 3 58 Then cnl oyl jl ie > b e 305 ) g
a3 o (F- VA USS) dd o |y (1 5nST ygue 05la] &S sl o 03l
B9 g0 ool 2 YU olide 1 b Job menST 5o

"o o (F-Ye

B Slaamio o5 Ul glagla (PSS ) phas )
e )I odlaiwl b ul&b slas ..\.Ifu.o odlaiw] sl ol odld o9

S5 )33 Caomd (T VA SC) Cnnl 05 paansls’ (g9lunnols Cuoundd g3 s yilid
Lo Jol S Laes 2 09Me pgd Caond 13 9 395 00 3 CudS Laeo b

1. CartiGen, Cartilage Bioreactor
2. CELLine
3. MiniPERM bioreactor



IO s s otes bos| 8, ]

(2l Byl 1 355 oo 040l S (glisb a5 Lad 1yl Mg e ByF
ooz gl ads 9 05 (el p5Y dlse ild Bl Sl 5 (et ol

S o ool Ty ol
bl posad 4 5 bepSsn MWy Gl w0l )
9L gem (F-TY

2 sk 255 8 el (pmablito g 3] s 0l 3

Age b 5315 adlgls daws (F=V+ JS03) 395 o0 o3listl S ae
e Sl g 395 o 0iligy bn Jobor JLail sl yiam lgie 4 (colie
O OYols oo 5 cpl 4 9 03,5 €8 o i Lo 3 ladlgls ¢ pugboline
O3l (sl Mo LB jlaio 4 cutS baoo b s 4y Juao (gl Jols
Ll oo

101 0

oo 2l raw sladshs g JEg5 pud So ¥ S

1. BioLevitator
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1. ECACC Handbook — Fundamental Techniques and
Protocols for ECACC Cell Lines.

2. Cell culture Basics handbook, Gibco Company.

3. Culture of Animal Cells: A Manual of Basic Technique,
4th Edition, R. lan Freshney.

4. Introduction to plant tissue culture, M. K. Razdan.
5. Principles of Animal Cell Culture , B. K. Sinha, R.

Kumar.
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