P10: MR DFHEICEA LTI, b O 1DRIDRIENLDRAERH B, T77bh, EERL
HEICFERATIHEE, BRILEZEMZRZTOICEYITH D0 E 5 IO TR
EEENTT D2 ETh D, MEEMOZEMICEAL T, BEETANXEMNOH 5, T4
bbb, BHZ RNV BEREFEIICEETEANE W BETORELE, ROED LR
TeEHT CORTFHMF OAEERNZEEL TV AN E VI BETOREM®ED2OT
Hbd,

EEGEED D OEERMMT OREMETH TIX, D7 & L2 o0 EOMIEE
BHZRBR A EfT A UENDH D, FO2OOREOME L 13, B/INECEERmE, &
OEARFIEE L THBFICRH SN EREIHER T 2B Oin vitrofl gl O _EIR X
TENEZBATERINCMETH D, EEMLELED =D Din vitrofBiE O _ERRIT,
NABy NT T NARF—VIIEEERA T — VT, BEEMEESREL LTRESHL
TZinvirofiiEEh E T, NidF L EiIcEE S 8ERME» 5N T —Z K
DNWTHRESNDLENH D, T OREFMILIE—KEIZIIWCBD & HEFE X415 28,
HEREBR N S HGEIIMCB G S -2 AV Thb LV, 20 &k 5 RERY,
RERMEM ORZEMEDRIEIL, FEERLOABHFI LIC, BF., 1BEHETH
VENRDH D,

TIT, BRI, B VRV EMEENCEESNENE I E WD A
WL CGHREMZIFET 52 & TH D, £D LD RFHMIZE LN HRBEOEERL O
AR AT, MR EAM OFEE, 55EFIE ROERNY VX7 BEOEEICE U TED 5,
FEHL X DNABIZ K D (ER SN BB FRIEREZEA LI iatkoRA . Tk
ZADNAIRZ IS Lo & R0 EAFEIZ RV 2 Ml OB G TR BEERAE O SHT
(ICHQSBH A N7 A »BIHNIREH INTWS L 9z, ERLE TOin vitroflifRE O
RE T, XiIZFh a2 THEELEMBIZOWT, BEFRBFERETO Y /8
I B a— RTAEERVINEETH D 2 & &, BRI UIEKRINCE -2 Ry
EORITONWTNNDFIEIL L > CIFETRETH D, BEHF VB a— RT3
EFI 3 BEICMCB XX WCB D L~V CHREHT ST 5 FERA IR X (RO MRk Cld, Ei
ETTEINTWDinvitrofiidlis D EIBRE T, XIIFNEB 2 CEE LR A2 BIE
E LT, BEF NV B a— R HEERFINERGF IS L LW L2
FAENT XTI & o T B O OWT T L > T TRETh 5,

HE9Z /87 ERRIREO LS I T 720 & Bl z0E, FERRZErOS . 1BE
FetE, AL FROTERE, REFEIE, BRY VX0 BOAEME, D5V OMOE
7B ER IR BB OFE L E et O R | MlaEM ORZEMEZ2 BT 572012
ERLRbLOERVES,

Rk, TEBZ VR0 EEa— N3 5E508, EREEICHERT 20 m virrofiia
DERIZENEZ B THEE SN R CEBHMAPIZELL LN L, FOED S
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NI T CORFEHMT b AEEN R/ L TOD 2 & &, BIEAEHN UTEM Y ~
SO BORTONF NI L - TIFFT RETHD] [DFRLOFETHIRS v o<
7 EORATSCE 72 & E i, AR REFAIEE 2 S X OFIRIC L 5T,
HaEM ORZEMEZRT ZEDFERARGERH D] Thd,

CBER Guidance for Industry {ZIZLL T D@V ICEEHEH SN TWV D,

P6: Assuring that the vaccine virus strain remains stable during passage in cell culture is an
important component of cell substrate selection. Different cell lines may apply different
selective pressures on the vaccine virus, which could alter its sequence and possibly its
phenotype. For example, when Sabin poliovirus strains are grown in different cells, their
likelihood of reversion to neurovirulence is different (Ref. 8). If attenuating mutations or other
genetic markers (including expression of antigens relevant to immune response) of the vaccine
virus are known, data regarding the influence of serial passage in the cell substrate on retention
of these markers can be useful in characterizing the genetic stability of the vaccine virus.
Whatever starting materials are used for the generation of the cell substrate (e.g., parent cells or
plasmids used for genetically engineered cells), any available information about those starting
materials and their characterization (e.g., sequence of the plasmid) should be provided. If a
sponsor starts with a primary cell to generate a novel cell substrate, complete information on

donor screening and testing should be provided.

P15: We recommend that you extensively characterize your MVS, as this characterization also
provides assurance regarding the characteristics of subsequent passages, including the WVS. In
addition, you should demonstrate the stability of the genotype and phenotype following viral
passages beyond the level used in your production. Genotypic characterization of a viral seed
includes its sequence, and may include analysis of viral subpopulations and its genetic stability,
including susceptibility to reversion. Phenotypic characterization of a viral seed may include

assessment of tissue tropism, attenuation properties, and temperature sensitivity, if applicable.

P36: You should demonstrate the genetic stability of your cell substrate from the establishment
of the MCB through and perhaps beyond the end of production.

BRX, (V7 FUKRPMRTOMRTEZE TH D Z &I, MlEgEM 2&RT 5 LT
RENBZBEMHETHD] TMVS OEHIZOW T, BRSBTS 2 2 LRI D,
FRUIZTE 5T, WVS b EDHNT A NV ADOREICIRIEEZ 5 25 Z E RN KL
ThHs] MVS PEEEE COMREZEA TIRRSN TS, BErBIUORERN
WWEETHDHZ L ARTHVENDD] TMVS OBGFEHBITICIE S — 7 = ZfRHT
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BEEN, FERBEOBITLLN O DOBCHIZERDOHT b EEND] IMVS OF
BRI, MERkfE . BaEt, IRERZENEEN D] THROEEFH MCB
MO EOP LV EEFTHRELTOEETHD I LATTHERDD] Thd,

EMEA/CPMP/VEG/4717/03-Rev.l IZIZLL T O@E Y IZEEEH N TW 5D

P6: Qualification i) The haemagglutinin and neuraminidase antigens of each seed lot are
identified as originating from the correct strain of influenza by suitable methods. Usually,
specific antisera obtained from a WHO Collaborating Centre for Influenza are used for
determination of HA and NA identity. It is possible that reagents may not be available for the
chosen mock-up vaccine, so alternative tests to identify the seed virus (e.g. PCR) should be
developed for the mock-up vaccine.

P6: ii1) Where the influenza seed virus is prepared using reverse genetics, the sequence of the
HA and NA genome segment of the influenza virus should be verified and compared to the
genome segments of vaccine virus to confirm the genetic stability of the production influenza
virus. This should preferably be done at the level of the Working Seed Virus, and at the passage
level representing the final vaccine for three batches.
%ﬁmwame%@HA&NAﬁELm%m%@%é*&%@@&ﬁ%*;of
MBI 5.8 iWMKEﬁBA?LK%E%#m@%ﬁ%LTHA&NA@H%@
%%w¢51ff~b?%wxm)A~x/m$747xT¢§éMK Zi¥. HA
& NADEFIPFEREBRETRETHL LTI LERDHD] ThHD,

XZ Proposed replacement of TRS 878, Annex 1, WHO/BS/10.2132, WHO ECBS 2010
ZEIHT D, UTOXERY 7 F a2 s LTIBEL TWRnA, 81Tk
DREDEENTND,

P41: Any form of genetic stability could potentially affect the quality of the final product and it
will be important to know if the cells in culture are changing in a way that could affect the
nature or safety of the product. Any features of the cell lines that might affect quality should be
discussed with the NRA/NCL to ensure that tests used by the manufacturer to monitor genetic
stability are adequate. The specific tests will vary according to the nature of the product, but the
aim 1s to show consistency in the amount and characteristics of the product derived from cells
within a few passages of the MCB or WCB with those derived from an ECB or EOPC.
BHX, [BEFORERIEKHLOGEICEETHAREELRD 720, EHBE
DM OZ I E L RTTRIRER S DN E I NEERTH I ENEE
Th b, WETRIZKIT HAEEME L VD S0 O MIEHKEE DL EMEIZ OV TEHEYT 544
ERHD0H L] Thb,
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P41: For cell lines containing DNA expression constructs, the stability of these constructs
between the MCB/WCB and an ECB or EOPC should be determined. The copy number of the
construct and, if relevant, the sites of chromosomal insertion should be determined. The latter is
accomplished by sequencing into the cellular flanking regions, but methods like fluorescent in
situ hybridization may provide useful additional information, particularly where concatamers
of the gene insert are present at individual chromosomal loci. The sequence of the construct
within the cells should be determined.

Where proteins are derived from non-genetically modified cells, consistency in the yield and
properties of the protein should be evaluated together with the sequence of the mRNA encoding
the protein of interest. Additional characterization of the cell-biological processes and
responses during cultivation (for instance using global or targeted gene expression, proteomic
or metabolic profiles and other phenotypic markers) might be useful in further developing a
broad understanding of the cell substrate. Appropriate methods should be applied to assure that
cell age is correctly assessed in the event that cell viability falls dramatically at any given step.
Losses in viability are reflected in increased cultivation times to reach defined levels of growth.
22,503, IDNA FEBUERL A 2 8N L7z #iiatk 2 AV 256 13 . MCB/WCB & ECB/EOPC
DIERENEETHDH Z & BT NE Th D, ML ORERE DR EELS 2 fiftr9
REThD, FEEOREIRRO & 2y BEMERECERSND 1 E 5, &
TeFEDE /R EORFEIZONTH BBZ /X7 EHD mRNA % 22— N9 5 AR5
L EBIFHRT RETH D] THD,

EMA/CHMP/BWP/368186/2011 {ZIZA F D@ Y IZFE#H STV 5,

P3: Manufacturers of cell-derived influenza vaccine may prefer to use a cell-only passaged
virus instead of one that has been egg-adapted. This is because research indicates that when a
human influenza virus is adapted to grow in eggs, it undergoes phenotypic changes that might
include changes to its antigenicity/immunogenicity [1]. Virus isolated on mammalian cell
cultures do not, at least initially, undergo the type of selection that occurs during initial passage
in eggs and typically the haemagglutinin (HA) of a cell isolated virus is structurally identical to
the virus found in clinical specimens in contrast to egg-adapted variants in which specific HA
amino acid substitutions have been identified [1]. Thus a cell-isolated virus might be more
clinically relevant for vaccine than an egg isolate although to date this has not been fully
demonstrated scientifically.

[1] Robertson, J.S. (1993) Clinical influenza virus and the embryonated hen's egg. Reviews in

Medical Virology 3, 97-106.
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BHRlE, Te MMy F oA 03, BITTHRICEERT 2 & HURME g R T
WD ECDFIBEEN H D12, MRS 7NV U 7 F o OREITHME T
DHAFRTT D Z ENEE LV, HHAFHEOREEMIA GBS N7 A4 /L AD HA 1T,
BEARBAEN DR ENTZ T A LR LEERIC—HLTWE] ThoH,

[Fa4xBvia]

ICH Q5B T3 TEMEFRBMEAMIEDOEEESI L & Ry B RN L, & N RS
THETEEIHER SN TVWDL I LEZTRTHLERD S| LD, BLTERIAMRIEIC
FHETHbDIF MAEEY 7 F U OFTEITANA I ENWD Z LR BTHA I,
ICHQSB b, VA NV ADHENHER TRETEETHL Z LOMEHERNED
LNIZFET TORFHBAT OMENEERNZREFL TN D I & OLEENGA
B b,

%7, ICH Q5D I2i% BRI v /80 Bk =— P HEFIEEC MCB XiE WCB 0
LoUL b in vitro MREESO EIRE T, XITENEZBATRE L-MEE T, BBF v
NI B a— T ARSI EELEFICE(L LN T & & BRI UIRER ¥
VORI EDBFTOWT NI L > TIAFETRETHSD] £H Y. CBER Guidance for
Industry {28 U7 F UEBME TOMRTERETH D Z ik, MiEM 2 =RT 2
FTOREGREMHETH D] TMVS OEMICOWTIE, BIESEITTAZ E BRI N
Do FHITE ST, WVS bEDTZHR T ANV ADEIZRIEE 525 2 ERHKD
2HThD] TMVS PEIEBRE COMRELZ#E L THRREINTH, BEREHEB LU
BHIIRETHDHZ 2R THERHD] MVS OBBRFEMEITICIEY—7 R
FEMT S Eh, FEEMBOMBHICEN S OBCILERHOREITbEENS] TMVS
ORERMENTICIE, MikEmtE, BEE., BERZESE TS THEOELEFN
MCBH EOP LV EETHER L TLEETHDLILEZTRTHRERHD) b D,
PEDZ EHS5FEXLT, R TE VA NV REMIERIEIZ L > THEE I T 55,
TANAOHEENRRESENLTLEY &, FNEV I F & LTHRIZN 8L 72>
TLEI EBEZADBND, €82 T, = FUANZADMIR & BEFEE D U A VA DR %
T A Z EIZEETHAD ] EDT 4 A By ra R Eniz,

WIZED X 5 7 FIETHETERI%Z O T A LA HA « NA DRI—HEE2FH 51 Th 5705,
—DE = AR TH Y b ) —DIIMME A ER T A FETH D,

U F N, BEREEZITEEICREERNETLILOTHAZ b, BEFHRK
JEANZ DWW THEFERTZ D 7 A WA TCRISEDIREND ZEDREETH D, RIZV—7 =
AR TR ARSI OEAPER INTGE T, REFNRRISIZE L TRISEN
RENIVE, FOEITREFHIMENGIIFRETEIb0EEZLND, Ll
DH—FHTUOANADEREEWSBEENG RIEEE, VAL AHARLNAILAL BE
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BFERITIVANABEOBEMERICOBERDAEESREIVW 00, EETER
DHERSNTEHEICET VA NVAZTFEEOELR N & 2K Lz BT, @k
HBEEANWTUANVAORBEEHER 2B T XETH D, £, TV 7 F U 80EI
AWBT—F% 27— RUA VAL TIIITR ) RETH D,

FLTE 2 V23 BR IOV Cid, EMEA/CPMP/VEG/4717/03-Rev.1 {2 Ti@% X WHO
CCHHHBAFL-HBREMTUMELZFEH L CHA & NADRSMZHERT D& H DD,
INERUFETITY OBBERWEBEbh b,

— 2 T ARMTIT DWW TCIEL. EMEA/CPMP/VEG/4717/03-Rev.l 12 T2 — R A L
AN NR—=AP 2T 4 7 ATHERINZGEITIE, HA & NA OEFIDSEAEREE
TEETHDHIEERTHMERSS] LHVD, ERNICBNTH Y —7 = AT %2 7T
{23 — R A JLAD HA « NA L HEFE% O HA « NA ZHET 5 Z LIEF[BETH 5,

1HELLERNB/ A TWRITIIEY — 27 = 0 AW ZT CHLEHMBARE TH 5 43,
RNA VA NVAZITAEEPAVSLTWWHEEEZF->TERY ., FLEROE - Bk £
O NREFRNEEICE 2 D EBOBRIIBHETH LD, O— 7 U T & &P
FCRHREMTULEZ AWERRETI ZEBRRETHA I,
el Lk, BEOTRMBLAWERERE O — 7 = 0 T ORE R 2GR H
WL C, HA - NADORIFEMZHZ T DI LPEELBEbh D,

Fo, BIRTIEY—RUANVRE LTHBIFZE LIV ANLARFER TN DD,
EMA/CHMP/BWP/368186/2011 {ZiL Tt hA TN U oA VAL, HBIFTHERES
#FT D LPURMREFHEICECRE LD FREMERS 2720, MlaksE 71z
P 7 F o OEEETMB COLMNT H 2 ENEE LU, WILBEOREMIRD b B
ENFETANVADOHA X BERBEPORE SN U A VR LEERIC—HLTWD)
EHY . CRERMICIE, U FUA VR EAIEMEE AW EIE CTIERT 5 2
LbhtaEZLNDS, LoT, Y= FUAAAERIEOE(LE BRIEL., ZHICHLEE
TEDHZENEFE LY,

U bZEEx T, BFEEEEE LTIEUTO LS IZE X 5,

U0 F o DENER ONEEMEERIET D E VI BEND, T 7 F UBRISHIR T O/
TEETHDHI LR TINERDD LB 25, BN, FEMTULEL AW
ERBRL V— 7 T AR OFRER AR AR HIET L T HA - NA ORIEM%E LR T D,
v— 7 T ARSI B OB LB FER SN2 HE1T, REFHRRISCEBIT SR
LM EHERT D LR, VAN AOE FIFEME) ICHEDNRWZ & ORER L EY)
RFEEHRANTITI,

4) 7 A )L AYETE AR O NERMERR R 7 (NTEEL br U A L R5E) ORBROF
) ANE
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[BES ZEEFEDOH A FT A L ETOHRE]
WHO TRS 878 {21, flAakk & MR TFICE L T2 OT#HIH 5,
Continuous-cell-line substrates DIBIZIZLA T O@BV IZEEH I TV 5

P23: However, many continuous cell lines express endogenous viruses and are tumorigenic.

BRE T2 ORFEAGHITRIINEE Y A VA EZHKE L, EEEENH D] TH D,

#5t < Potential risks associated with biologicals produced in animal cells DIEIZIZLL T D &L 9
ICEEE STV D

P24: The main potential risks associated with the use of biologicals produced in animal cells are

directly related to contaminants from the cells, and they fall into three categories: viruses and

other transmissible agents; cellular DNA; and growth-promoting proteins.

BRI TSRz Z DY 2713 UA NVAEREER T, Mg DNA, #

FERHES LRI BED 3O LEEL TS Th oD,

ZDIEIIZET H/EE & L T(1)viruses and other transmissible agents (2)cellular DNA

(3)growth-promoting proteins 23%EV Y TH ¥ | (1)viruses and other transmissible agents T
MR OFEF & & ITEB TN BREERFAFRA I TS

P31 L ¥ Tests applicable to all types of cell cultures DIENRIAE YD, Z OIEIZET H/NE
H & L C(1)Tests for viral agents (2)Serum used in cell-culture media (3)Trypsin used for
preparing cell cultures (4)Tests for bacteria, fungi, and mycoplasmas at the end of production

(5)Tests for adventitious viruses at the end of production 23§tV Y TV 5,

P37 7> & 1 1dentification and characteristics of continuous cell line DIEMNIAE D . Z DIF
WZET 5/EE & L T(1)Identity test (2)Sterility tests (3)Tests for viral agents using cell
cultures (4)Tests for viral agents using animals and eggs (5)Tests for retroviruses and other
endogenous viruses or viral nucleic acid (6)Tests for selected viruses (7)Tests for
tumorigenicity (8)Tests on cells carrying a recombinant-DNA expression system (22T D
FLEDN D Do
ERIE,

HARICFTET 2 U A WV AERPEMEERTAZ OV TR LERH Y | BB R
DA AT ONTHIEE N NE

DR ICER SNMmE - MU 7oz onCid, BEERERME, BEFE, ~ A1
AT T A BRERER VA NABFE LRI LR T DR L)
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(R T AZDNTET TSR T A NVA L TENVRT A )V AEE B LE

[ L EROME - N 72N CREORSNS BAED TN

lin vitro FRERIZRB W Cid, BEICERA SN MR E FfEOME, & b2 & FEMHa, 2
IR HREIZEFT HRIOM O 3EEOMBUIFE LT T, MAVA NV ADFEL
D)

lin vivo BRIV TIX, A~ U R, BB~ U REDOEW B LOREHRINEZ A
THEATA N ZDRBREIT Y |

MCB & CAL IZxt U CREMERRER - TEM - RTase RBR A 1TVN, L FE DA L ADE
ﬂ%%&éj

BT A NVARERE LT, ~ U AMaKEZER T 256 DUk E AR,

lymphocytic choriomeningitis virus DFRER H ¥ . £ b MHEREEE %fﬁ)ﬂﬁ"f)%{fy\ )=
r oA VA% 3 % 3B (Epstein-Barr virus, cytomegalovirus, human retroviruses,
hepatitis B virus, hepatitis C virus %) 23&% 5 |
Th D,

WHO TRS 745 (2 %, AR & BEAMER FI2BE L TR 2 ORLHES H D,

P98 |Z 1% Tests for adventitious agents DIENFXIT HILTEY . TOEIZIZILLTO L H
I TV 5,

P98: Tests in the following sections are intended to identify any endogenous or exogenous
agents that may be present in the cell line. Special attention should be given to tests for agents
known to be present in a latent state in the species from which the cells were derived (e.g.,

SV-40 virus in rthesus monkeys).
AT
kR 2 723 BR I L o THRIBARIZTRETE T 2 NTEMESS & USSR D AL R F 2 5~ 2 |
CHIBERR ST D AEMEICIER L TN D Z EDH LIV TV DR F 2D\ T
X BTEEEH D)
ThHD,

Tests for adventitious agents D EIZJE T H/NEH & L T(1)Tests in animals and eggs
(2)Sterility tests (3)Morphorogical tests (4)Tests on cell cultures (5)Tests for retroviruses
(6)Other tests 233 %,
BRI,
[Bfx 7238 K o GHBEERIZTRE S 2 NTEMER K OASRIE OB ER F 2 5 |
DRIRERR ST 2 AMREICIER L TV D Z EBH BTV D RGHERFIZ DN T
X, FICEEEZH D

27



(B LOEBTBINEAVTEHEATA NV ZADORBREIT ) |

TR, BEE, v~ 277 X< 20 TORBREIT) |

(R REME LV b 10 L EFEME% < R hvofiiaicst L, (LEMEIC L 55
o, EFEBERE AW U A VAR F OREFRIREL L0 A VA HERE
RIEMERREITO ] THD,

{RIZ Proposed replacement of TRS 878, Annex 1, WHO/BS/10.2132, WHO ECBS 2010 %> 5
5IR9 5,

Proposed replacement of TRS 878, Annex 1, WHO/BS/10.2132, WHO ECBS 2010 {& WHO
TRS 878 @ Annex 1 IZfRODF LWIELMAEST oM TEY, MR LT 25T
WHO TRS 878 L ERDEMONEZVN, HLOFA U FbEENTND, LITITIE
Proposed replacement of TRS 878, Annex 1, WHO/BS/10.2132, WHO ECBS 2010 T#Hr L <
ikl BTN D S DIZ DV TRT,

Proposed replacement of TRS 878, Annex 1, WHO/BS/10.2132, WHO ECBS 2010Ci%, #
FAEMROU 7 F ABAT HDREMERF 2 MET 572 00FE L LT, ki —72
x> (massively parallel (deep) sequencing, MPS) D HT L WMESTHEAFTIZ DT
DFEEFA 2SN TV D,

MPSVESEIZ & 2 BYMHERF OB EICE L TiE, 2 2B A0 OFER ABENE %M
BzLEDbNIWD,

P17: Early in 2010 NRA as well as WHO were aware of new information regarding the
presence of DNA sequences of porcine circovirus in live attenuated rotavirus vaccines. The
detection of these sequences by the use of advanced analytical methods raised complex
questions, e.g., the evaluation of the potential risk, specific testing of vaccines and the general
use of these methods for the characterization of vaccine sell substrates. The power of the new
methodology that was used (i.e., massively parallel (deep) sequencing) may uncover the
presence of adventitious agents that might not be detected with current methods. While the
implementation for routine use of such methods has benefits as well as challenges and risks,
NRAs need to be prepared for similar situations.
BRI,
(PBHECIVANAT I F L TTEY—a g4 LZAODNAR R OD -z Iz, 4
BHT LWERITEANIC L > T, 2 E TR S TR 2 T2k AR F OFTED A 5 2>
WCENDEFRESND, FUNEITEINEZEAT L Z L IITFE AL LICRE L faR
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HbH 2N, EORHLERITIOL D RIS L THERL T LERD D) TH
Do

FRAREEMICRS T DERERFEZR D500 HEL LT, P ARZ T b=
Do =g 2 TEOH LW OV TREN H D,

P52: For new cell substrates, induction of a detectable infection by exposing the cells to special
conditions (e.g., chemical induction; heat shock) may be required, and special detection
techniques like transcriptome sequencing or degenerate primer PCR may have utility.
AT, (FRMREM A ERT 256813, BEORET (B, LFEFE, Bioav7)
THRAERE L CTREFRERBELEZFETOILERDL LI LWL, hT R
Ubh—Lbeo—0x T HDHWNIENETT A ~—PCR/: ERBRLR BT A H
b LILRW] TH D,

P64:New, sensitive, molecular methods, with broad detection capabilities are being developed.
These are not yet in routine use, but as they become widely available and validated, they will
play an increasing role in the evaluation of cell substrates. The sensitivity of these methods as
well as their breadth of detection should be considered when evaluating their applicability. One
of the advantages of some of these new methods is that they have the potential to discover new
viruses. These new approaches involve either degenerate PCR for whole virus families or
random-priming methods, which do not depend on a known sequence. Analysis of the resulting
amplicons has employed sequencing, hybridization to oligonucleotide arrays, and mass
spectrometry [102, 103, 104]. The new generation of massively parallel (deep) sequencing
(MPS) methods have particular utility. They can be applied to detect virions after nuclease
treatment to remove cellular DNA and unencapsidated genomes. Used in this mode, MPS has
been used to discover new viruses in serum and other tissues and has revealed the
contamination of human vaccines by porcine circoviruses [102, 105, 106, 107, 108, 109].. MPS
can also be employed to screen cell substrates for both latent and lytic viruses by sequencing the
transcriptome. In this mode, enormous quantities of data are generated, and robust
bioinformatic methods are required to detect viral sequences by either positive selection against
viral databases or negative selection to remove cellular sequences [102, 109, 110].. Care is
required to exclude false “hits” to viruses due to recognition of transduced cellular sequences
present in some viral genomes or due to viral genes like virokines that have a close homology to
cellular genes.

ERIL, A RO ANV A ZRBREICRET 57200 LU A b AR IR B
EENTETCEY, TLEINGITEFOITITMER ATV RV [k, MlaEEo0
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A ERERREZE ) LOICRDEA I, HIFLWHEL, FFLWVWUA VAR
HI2ZEBTEL LWV IHIRRZRD, 2NV A NV AREE RS & LI2Z M PCR
FRETH LT ITA I TiEEER BERMORINEKELRNFETH D, HBIRX
NIERRIL, o— 027 AV AX T VAT RT LA TEIANAT IV HAE
—Yary, HEoficftah o, W KREFITL—2 = v 7 (Massively Parallel
Sequencing, MPS) {EIFFFICHER TH 5D, MPS HBIZMECHMOMBICTEET HH L
VANAZERTHIOIERSNTEY, £ hCEASND V7 F o7 44—
VAN L DERZHLPIZ LI MPSIET R I A7 V7 h—L %52 &
IZE > TBIREET AN LR A NV ADEF 2T 5 Z & HiThbih Ty
Do REDT —ENERINOIDT NAFA T F~T 4 7 ADFENLETHY |
BEBEIZOWTIIEETRETH D, ] Thb,

Proposed replacement of TRS 878, Annex 1, WHO/BS/10.2132, WHO ECBS 2010 T, #
RAEM T OFTED RS S 2 WEMERAER FII L IC b 2 Bt S TR Y |
BAZIFRE SNV T ANV ARLZOREFIEICOWT, HE B11.2.1, B11.22,
BI1.23IZBWTHIRSILTWND,

BRI L TOBERL LTUTORERH 5,
P59 B.11.2.2.3: Additional considerations to the tests in cell culture for insect viruses
Many insect cell lines carry persistent viral infections that do not routinely produce a noticeable
CPE (e.g., some clones of the Hi-5 cell line are persistently infected with an insect nodavirus).
However, the viruses may be induced to replicate by stressing the cells using a variety of
techniques such as increased/reduced culture temperature (above or below that routinely used
for production), heatshock for a short period, super-infection with other insect viruses, or
chemical inducers. Therefore, the probability of detecting such low-level persistent infections
may be increased by stressing the cells prior to analysis.
f%<@%$%%i%%ﬁ&m%t ST R T A VA BARFEL T D
FEABA b L 2R Y A NV ADBEEREIZLY), 2RO VA NV ADHEIENFE S
BLOT, MIAICA PV RAREZNNT D2 & TUA NV ADRHBEN LR 555085
=l

Intact and cell lysates from a passage level at or beyond that equivalent to the EOPC is
co-cultivated with indicator cells from at least three different species of insect in addition to the

indicator cells as noted in section B.11.2.2.2. Cell lines should be selected on the following

30



basis: one of the lines has been demonstrated to be permissive for the growth of human
arboviruses, one has been shown to be permissive for the growth of a range of insect viruses,
and the third has been derived from a species that is closely related to the host from which the
MCB is derived (or another line from the same species). Duplicate cultures of indicator cells are
typically incubated at two temperatures, such as 37 + 1°C and a lower temperature, such as 28 +
1°C, observed for a period of 14 days, and examined for possible morphological changes. The
cell-culture fluids from the end of the test period are tested for haemagglutinating viruses, or the
intact cells from the end of the test period are tested for haemadsorbing viruses. The cells
comply with the test if no evidence of any viral agent is found.
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Several mosquito cell lines are available that are permissive for the growth of some human
arboviruses and could be considered for these tests. Alternatively, BHK-21 cells could be
considered for this purpose. The most permissive insect cell lines characterised to date have
been derived from embryonic Drosophila tissues. While the mosquito and Drosophila cell lines
may be suitable for some aspects of the testing, it should be remembered that many insect cell
lines are persistently infected with insect viruses that usually produce no obvious CPE. In
addition, many insect cells may be infected with mammalian viruses, such as BVDYV, that are
known to replicate in insect cells. Demonstrating that the indicator cell lines are themselves free
from adventitious agents is an important pre-requisite to their use in the testing outlined above.
Consideration should also be given to risk-mitigation strategies as discussed above for highly
purified products for which viral clearance can be achieved and validated.
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P61 B.11.2.4: Tests for retroviruses
All vertebrate and insect cells that have been analysed possess endogenous, genetically
acquired retroviral sequences integrated into chromosomal DNA in the form of proviruses.
These sequences may be expressed, or be induced, as mRNA. In some cases, the mRNA is
translated into viral protein and virus particles (virions) are produced. In many cases, these
virions are defective for replication (e.g., avian endogenous retrovirus EAV, Chinese hamster
ovary cell line gamma-retrovirus [ 85]) whereas in others (e.g., X-MuLV) the retroviruses may
be capable of infecting cells of other species
including human cells.
Consideration should also be given to the possibility that cell banks may be infected with
nongenetically acquired retroviruses (exogenous retroviruses), either because the donor animal
was infected or through laboratory contamination.
BRI

ETOFHEEYSCE BBROMBBOREETITIINEE L b r U A L Z05E A
FNTW5D ]

[Z OWFEMEESI2> 6 mRNA BEEBE SN0, R VAV ELICELHE L
%o X-MuLV O & 5 (2 A&z I Mﬂ%%ﬁﬁ%w%%éw <®ﬁa\?4wx
FERTE 220, ) '

[HERR S 7 DSOS L ha oA VARG L TV A FERIEIC L BB TR E
ThD,

NTEMEL b o U A NV ZADBERNS, BEEICET 28I EDOT A FT 1 8L
Do T DD HLBIHAEFMIZIZ OV T T OREED H D,

P61 H1E%: Chick embryo fibroblasts (CEF) contain defective retroviral elements that frequently
produce defective particles with reverse transcriptase activity. This has been the subject of
many studies and WHO consultations because they are used for live viral vaccine production If
evidence is presented that the donor flock is free of infectious retroviruses and there is no
evidence that the cultures are contaminated with infectious retroviruses, then the cultures can

be considered acceptable with respect to retrovirus tests.

BRI
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P62 F1B%: CEFs and other cells of avian origin are known to express retroviral elements. With
such cells, the appropriateness of this test should be discussed with the NRA/NCL. For example,
it may be appropriate to direct testing strategies at the detection of infectious avian retroviruses,
such as avian leukosis viruses and reticuloendotheliosis virus ,including serological screening
of flocks that are the source of the CEFs. . Additionally, it is known that insect cells have
retroviral elements that are detected by a PERT assay, and so they too can test positive by this

assay.
AT

[CEF R°F DO EHFEOHIZIL Fr U A VAL A FMERBELTWDHZ LR
HMONTEY, ZHHDORBROBIEMIZ- OV TIEINRASCNCL & Hi#Ed %)

(=7 bV AIMJFEOMENIE T A /LA Z EER T 25103, @ e3 BRiED0—HF
ELTHhITFons]

Th b,

P66: Mollicutes are distinguished by an absence of a cell wall and includes mycoplasmas,
acholeplasmas, spiroplasmas, and others. They are parasites of various animals and plants,
living on or in the host's cells. They are also a frequent contaminant of cell cultures. In addition
to their potential pathogenicity, mycoplasmas compete for nutrients, induce chromosomal
abnormalities, interrupt metabolism and inhibit cell fusion of host cells. M. pneumoniae is
pathogenic for humans, although there are no reported cases of human infections with this
organism arising from exposure to cell cultures or cell-derived products. In any case, cell banks
should be demonstrated to be free of such contamination in order to be suitable for the
production of biologicals.

2,513, Mollicutes & FRIZL 5 MAREE D 22 WHIE MBI R 2 Zfifalc T4 L, MlRIcE
EEBEZ D0, EEPLE] THD,
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P67: TSEs are a group of slowly developing fatal neurological diseases affecting the brain of
animals and humans. The accepted view at present is that they are causedvby non-conventional
infectious agents known as prions (PrPtse), which are made up of a normal host protein (PrP) in
an abnormal conformation. TSEs include BSE of cattle, scrapie of sheep, CJD and its variant
form (vCJD), GSS and FFI in humans, CWD in elk and deer, and transmissible mink
encephalopathy (TME) [117, 118].. Normal PrP (PrPc) protein may be expressed on cell
surfaces, but in vivo this protein can mis-fold and become the abnormal disease-causing type
PrPtse, which is able to catalyse the conversion of PrPc protein into the abnormal conformation.
PrPtse is relatively resistant to common proteolytic enzymes, such as proteinase K, compared
with PrPc.

P69: Currently, there are no suitable screening tests available for TSE agents in raw materials of
human/ruminant origin similar to serological or PCR assays for the screening for viral agents.
Newer tests are being developed to screen for the presence of TSE agents in blood (such as
PMCA, epitope protection assay, etc.). Such tests, once validated, could eventually become
suitable for the screening of raw materials and cell banks.
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CBER Guidance for Industry {ZIZLL T D@V IZFEEH I TV 5D

P4: Retroviruses may be either endogeneous (i.e., encoded by the cell substrate genome) or
exogenously acquired. Retrovirus testing should address the possibility that either type of
retrovirus could contaminate a product.

P11: Tests that you might perform on your MCB include tests for bacteria, fungi, mycoplasma,
and viruses (e.g., in vitro and in vivo testing, specific tests for retroviruses, and specific tests for
viruses known to exist in the species of origin or that could be acquired during serial passage in

cell culture).
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P13: Because certain cell lines express endogenous viruses (e.g., retroviruses), tests capable of
detecting such agents should be completed on cells grown under production conditions (See
Section IV.A. Testing for Adventitious Agents).

P26: Retrovirus testing using reverse transcriptase (RT) assays should be performed on
cell-free culture medium to detect retroviruses. RT assays can detect any retrovirus, as all
retroviruses encode and contain RT. You should test cell substrates, viral seeds, and/or harvests
of all viral vaccines produced in mammalian and insect cell substrates (or that use or include
mammalian-derived materials) using a highly sensitive PCR-based RT (PBRT) assay. In certain
situations, it may be appropriate to pre-treat the cells with chemical inducers of endogenous
retroviruses.

P26: TEM can detect viral particles in a cell substrate, including those from endogenous
retroviruses. Under some circumstances, it might be appropriate to pre-treat cells with chemical
or inducing agents to activate production of endogenous or latent viruses (Ref. 14). While TEM
is fairly insensitive, it is a test that can detect adventitious agents of many types.

P27: In cases where viruses cannot be readily grown in culture, PCR is an effective tool to
assess a cell substrate for contamination with such viruses. Due to the specificity of PCR, you
might need to perform multiple PCR assays in order to be able to detect the full range of viruses
detectable in a single more general biological assay. You should consider the tissue source and
medical history of the donor from which the cell line was derived in determining what testing is
appropriate. Specific PCR tests for human viruses that you should consider include assays for
hepatitis A, B, and C viruses, enteroviruses, human HIV-1, HIV-2, HTLV-1, HTLV-2,
circoviruses, parvovirus B19, papillomaviruses, human polyomaviruses, human adenoviruses,
Epstein-Barr virus, human cytomegalovirus, and human herpes viruses 6, 7, and 8. Specific
tests for simian viruses that could potentially infect humans, including simian polyomaviruses
(e.g., SV40), simian foamy virus (SFV), simian immunodeficiency virus (SIV), simian
retrovirus (SRV), and simian T-cell lymphotropic virus (STLV), should also be considered. You
also should consider using PCR assays that detect several agents using degenerate or consensus
primers provided that the sensitivity of these assays is sufficient to improve assurance of
product safety. PCR testing also can play an important role in qualification of insect cell
substrates. '

P27: Under some circumstances, for example when tumorigenic cell substrates are proposed for
use, it might be appropriate for you to pre-treat cells with chemical agents known to induce
reactivation or replication of endogenous or latent viruses (Ref. 14).
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P32: For virus-based products, control cell cultures are necessary when the product interferes
with the test systems used to monitor the absence of adventitious agents. These control cell
cultures shall be observed at the end of the production period for viral cytopathic effects and
tested for haemadsorbing viruses.
P34: Evidence that the cell line is free from cultivable bacteria, mycoplasmas, fungi and
infectious viruses, and where appropriate, potentially oncogenic adventitious agents should be
provided. Special attention should be given to viruses that commonly contaminate the animal
species from which the cell line is derived. Cell seed should preferably be free from all
adventitious agents.
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