Bon=FR) 7 —FATRIZEAA L) T oA 2HITAZENTE S,
BETFDOHA N7 A4 E T, fMaE¥ DNA (225 TiE 10 ng/dose &9 E
RAHENTHS, —F, HIFEEY R 7 ERBIZOWV TIRICEIZED bh
TUNRUY, (7272 L ICH Q6B 22\ T, mfliE R A IR 2 SRV TE
D, BEOUV T LITEROFIENERD I LICEETRETHD,) Ll
T FUARA L TL DHIBEERSC L > TEEESR, BIKGNAE L 5 T4
ERHDLHZ D, ZTRHDRAIC owTiT%ﬁ@09@<&éio EH
THZENKELBbils,

lbaEE 2T, F3E8EE LTI TO L OIZEX B,

U7 F ANRALTL DHIBEEEMRTICL > TEEFSR., BIKE (BT L
NE—ISE) DEUDFREERSH S Z b, MIBHERSICOWTILFEE
RBVIBALBRWEIEET LI ENULETHA O, MALHE DNA DEIZDOW
TiE, 10 ng/dose L PN MERETH D, MOMABHE R IZOWTIX, FEERK
AR (RERSEEARSE) CEARBRLEBEC TEBOV 7 F L ZTEIIRES
NAERETHAD,

3) UANVAEIEICER T OMAD, UA N ADBIRFEH « FURNE(L~DEE
DIRESTIE LB N D EALDOFFEFEEIC OV T

[BETHREEFEONA KT 4 VETORE]
%% L L CICH Q5B #LLFIZ5| 3%, ICH Q5B (X#H#: % DNA #Hif &4 /5 L
AR BEBEICAWV AT OBGTREBREOSITICETLIHA KT
A THD, RERWEREDOT I F U adREITL TRV, BEIZRDLHE
ENEENTNDS, U7 F LU HEICBWTICH Q5B TOEMLGFHIMMAE
BZEAE Y 2 — N3OS A EURR7 4 —) [THETLLDE, —F
TANVATEHAD, V= RUVANVADFEOSBELRFESIIZTLE LTIV IZF UL
NWANRKEIZEASIL, ENBRNEEOBEOTEERTY 7 F LD,
ZiXHAHEZ DNA EiA bR L-BEREAE L ELT 8052 L Bbh
5, UTFQSBIX., D/ F L BEIIHTIDAETHIrZ L& Lz,
ICH Q5B IZIZk D L H izgm#l a3
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Pl: BETRBEBREOHEIT O BT, BEMRICEAINT-ENEDZ = — R
THEEFOEERFINE LD L& TIT S 2 & RO OB AR S| EE
BEEH T CREKTRE CREICHER SN TWAZ L ENIET L LIZH D,
AXT-MEFP TR, RS RNV EOEBRTFEIINERELEZ L, T4
VR BEORFEEENISE, OWTIEHBREICE - TEZEeM ERBEIZ R L5 7
FREIZORNAAREENH B,

P3: A A DNAJCHEEG O A EDEFEMEZ K 51213, EEFRBMERE & &k
B VRV EOBITC TN O NEETHL, TNFTHRRTELIIT, &
BT T — & L IRIEIERZ R BOT T —Z OWM Gz 2 N B E
ERDOMBELHERT L5 ETOFMEHE T RETHLEEIDNLD,

BT, TEEFRAEREDOEERSE & 7Bt L, MENPEIERT
BMETEEIHR SN TV D ZL2RTHLERD D] THD,

ICHQSD IZIZLL FO@E D ICiE#H ST 5,

P10: MR OFMHEIZE L TiE, £ 108IORTEDSDRFRH L, Thbh, E
HnBhEIZERTALE, BRLZENEZR-TOICEITHA 0 E D 0T
WCOREEBITT 52 L Th b, HMREMOZEERICEL T, BT 28
D20B B, Tihbh, BRF VN EBEEFICEETEDNEWVIBATO
ZEME, ROEDONT-RET CORFEHMP LEERNZERFL TN DN
W BETOREED2OTH D,

EEGBED D OEELHBFOLEETMTIX, D7 & b2 o0EEEDME
EMENCRBRAERTILEND D, TO2ODOEEAOML 1T, Bk LR
MR, ROVEREFEL L CHEBEEICTH SN EZREIZFERT 2B Din virrokl
@D IR 2B A THRE SN TH 5, EELELED 72O Dinvitro
HRagE D EIRIT, Sy T T PRSIV UTEEER S —LT, EEL
BLESRME L L TIRESINZinviroiBE £ T, XFEN L EICEE I -80E
RN/ ONET —ZIZESWTIREINDALERSH H, ZORIEHAME
IE—ARANZITWCBM BIETE SN D 08, EUIRBEEH D & 256 1IMCBY H R S
HizilEEz AN Th X, 2ok 5 REELEERMREM OZEMEDORIEIL,
FEELOARBBFILIZ, @F, IHEETILERD D,
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ZIT, B-EMREEIT. BAY VR ENMEEENCAEESNANE Ik
WO BB L CRIEEM T A 2 L TH D, TD LD RFEIcHEbR AR
BROFERE N ORBR RIS, MlEM OfE, B8 FE, RKOBMEZ VN ED
HEION L TED D, MMz DNABMIC L (el SN -G FRBER A LE
A LTtk ogGa. B ZDNABIITZISH Lo # R BAEREICH W DA
AR D BEFREMERMEO5HT ) ICH QSBA A K7 A »RiH)IZREHEH ST\ 5
£ oz, EEETOinviroifamd EIBE T, XiiFnsB2 CTEE LM
[ZDWT, BETREIABRETFOBENSY VRV EEa— RT3 EERSNEE
THD &%, BT ITEMEBNIRTZ S X7 EDRITOVT D FE
(XS TAFETRETH D, BHIF VNI E R a— RT3 ABSIDERIIMCB X
WCB®D L ~L CREMT ST B IEMH X RO Atk Cld, ERLETTFESINT
W Din vitrofiais o EIRE T, IXENEB A TR L-Mlaz ik s LT,

HBIY Ry Gk a— R+ D ERSINERHF I (L L 2 & iR
FRET XUTRERL & R T B OBIT OWT NI L - THFETRETH D,

BH) S R ERFIRLO & D IIFRET CE e & & FlAIE, TBREFAIRAE.
HEFEREE . AR FRIIEEE, RIETERITEIE. BEX N B OAREME, H DV
Z DO BT TR B OREE L ST O RN | M Ep D2 E M
BT 57 OICE R b D LR 0ED,

Tk, TEMEZ VB R a— N3 AEFIN, ERGEIZERT 2 0in viro
iRl O FRXIE N A B A TERE SN CREHMTICE LN &
ROED N EET COREHMF O EERNZHRFELTNDZ L&, B
BEAT SUTERL Y Vo R EDORITOWT I L » TIEFETR&ETH D) T
NODOFETHIZ VX7 BTN TE RN E &L, AEFRESCRE S
IR EREA OFIEIC L o T, MlaEMOREREZ =T Z EBNERREEN
H5H] ThHD,

CBER Guidance for Industry {ZIZEL T O@E Y IZFEEFH STV B,

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
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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.

X, U7 FUBRPMETOMRTEE THSD I L1t MREM 2RI
5 ETROZREMHETHD] MVS OFEIZOWNTIX, BA#ETT 52 &3t
"D, TNIZE-T, WVS L&D MR T A VADEMEICIRTEE 525 =
ENRHRD MO TH D] MVS BEUEBRE TOMREEZ#x TR T,
BB LUORENICEETHA Z E2mTHELRHDH] IMVS OELFHIRE
Wi — 7 m o RS E Eh, FEERBOBTOZN O DBEBEHREMED
b EEND] [MVS OFERIBITIC L, MkiEmME, 55, BERSE
NEEND] THEOBELET? MCB 705 EOP LV HETHELTCLEETH
HZEERTUENSD] THD,

EMEA/CPMP/VEG/4717/03-Rev.1 IZIZLL T D@0 ICREH STV 5,

P6: Qualification i) The haemagglutinin and neuraminidase antigens of each seed lot are
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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: 1ii) 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.

EEEI o — ey O HA &E NADIELWEKEBERTHD Z & 2@ Fikic &
> CHERR T 5, BHILI WHO CC 02 b AF L FEAFIME L HEH L THA & NA
DRISEMEHRTD] = FIAL VAR R=R P2 RT 4 7 A TER S
AT HA & NA OEFIDNREBBE TEETH DI EERTHERD D |
T D,

R1Z Proposed replacement of TRS 878, Annex 1, WHO/BS/10.2132, WHO ECBS
2010

5|45, UTOXEZV I F o2l LTUIEEL TWRVD, &
BURORENEEN TN D,

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 is 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.

Eax, [EETOREMHTEEEGOMEICEETOIAREENLH DD,
FRROMIAN HEOZ I EL RITT AL H D E D e HERd 2
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TENEETHD, METRIZBITALEEMNEL VD A0 HEEDZEMIZ
OWTFHETALERHA0H LIV THAH,

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.
ZEAlE, [DNA FEHRERELZEALI-MakE BV 255813. MCB/WCB &
ECB/EOPC DHEMENEETH D I EEMAETNETH D, MBROERIED
RERII AT T NE Th D, IFERWEMAERD Z 7 EHMEFHIIC
ERRSNDMEI D F2DZ R BEOREICOWTS BHFZ VX7 ED
mRNA % 21— R3O ERSE & HIFHET NETH D] THD,

EMA/CHMP/BWP/368186/2011 {ZIZLA T O@E Y IZFEE ST B,

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
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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.

Rk, Te bAoA 2d, BINCHAREEET 2 LHURM &
Eﬁﬁélﬁﬂﬂﬁ@& COAREMENH DTz, MR I NPT IF oD
HEITHRTOLMERT D2 ENEE LV, HILEOREZMR G oL
TANADHA F, BERBEPORH SN DA VR EEERIC B LT D]
Th b,

(74 2B via] ;

ICH Q5B 121 NELRFREBABROEREES L & 7 EEFIT L, WER
BLEK TR E CEEICHFEF SN TWA Z L2 RTHRERDD ] bbb, BTt
REBAAEICHE T2 b0, MAEEV 7 F L OoRTIE T4 VX L)
ZEIMDTHA D, ICH Q5B b, VA NVADHENEKR TRE TEE
ThodIEDREMKDED ONTKET COREHAM S &M EEREN %
FEFL TV D Z & OMEMENFELEN D,

F7-, ICHQSD 12X TEMIZ v/ V &% a— RTHEFIHEEIZ MCB XX WCB
D L~YL & invitro MK O LR E T, XiZFhx2Ex TR L-MEE T, B
By 5 30 B a— R4 HEERTINERGIEFICEL LW & & B
XL R TE DT ONTINMNZ L > TIEIETRETH D] &H Y,
 CBER Guidance for Industry (2% [V 7 FUEPMITOMRTEETHDHZ &
X, MRREM ARG 2 L TKRUILRBEHETHD] MVS OEEIZOWTIE, 1§
IR TR D 2 EBHEIE S NS, FRIZE 5T, WVS b a7/ 7 A LA D
BEICREE B XA D Z ENRHEL ML TH D TMVS DNEEEERE TOMEE
B2 TR TH, BEEMBLOREMIIRETCHD Z 2R T HUERDH D
MVS OBIEFHIBATIIE S — 7 = XA E Eh, FEFERBEOTOZN
SOBGHIREROIT b EEND ] [MVS OFERIFITICIL, Rk Mm%,
FEMtE, BERZIENEEND] THEOBEET MCB 7> EOP LV EET
HELTHLEETHLILERTHLERDD LHD,
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UbDZ bE5FE2T, HREATEH (UL ZAELMAERIEIZ L > THEES
HEEE, VANAOWERRESEMLTLE I &, v s F & LTH
WS 72> TLEIEBZAOND, (- T, = FUA L ADMEIRE HEIE
BOTANVAOWEREFLBET L LEEETHAI ] EDOT A AH vy a vy
AS=Y W

WIZED L D 72 HFIETHEERIZ O Y A LA HA * NA OE—MHA2FHDH1TH
M, =D T AEFTTTHD . b —IFHEEERAT A FETH
Do

DoF N BEEAZTEREIIREEZMET OO THL I b, BEY
B RUSIZ DWW THERERTH O U A WA TRISEMIREND Z ENEETH S,
RIZ S — 7 v A AT CHEERSI OB HERSNTZHETH, REFHRK
JSICE LTRSS R UL, ZOEITREFMMENLITFRTELDL
DEEBEZOLND, LPLEBRL—FTUANAOEEE WO AENG RIHGE.
DA NVAHARNAILE LA BEFERIVANABEOBEERICOEN LA
BEENRRKEVWI 0D, BEFEENERINTZGAITIZV A VRIZHRED
AL ENZ L2 HBER L2 BT, #URFEEZRHOTU ANV ZADHREEHERZ
WERTNETHDH, £, BT 7 F o8& CHWA Y —F 7 — Koo
WARAETEHTRINRETHD,

Py & A 7=3RBRIC SV TlL. EMEA/CPMP/VEG/4717/03-Rev.1 (2 H@EE X
WHO CC 2 H AF LIFENTUNEZEA L THA & NA DRISEHELHERT 5 )
LD, TNERULFETITOONRWNEEDLS,

= T ARNTIZ OV TIE. EMEA/CPMP/VEG/4717/03-Rev.1 12 o — K7
ANVANYN—=ZAT 22T 4 7 ATERINIZHEITIE, HA & NA OBFIN &
KRG ETCLEETHLILE2TTHLENHD] LHD, HRICBNTHY—7
T RN A TTIZ S — RO A )L AD HA - NA L H#EFER D HA - NA 2 T 5 2
EILFTRETH B,

1HEELEEBR A T RITNIEY —7 = AT CHLEMERTEETH D
25, RNA UANVAITAEEPADRLTWHEELZF->TBY | FEEDE -
ST & IO BN REFIERICE Z 2R BOBERITEETHL D, v—r =
O AENT E B DY CRENTIMEZ A WZRBRE2(TO ZENMLETHA I,

e LTk, HEMOROBEZRWVEZRR Ly — 7 o U AT ORREERE
BIZHIBT LT, HA - NA ORIEELZHERT A EnNEE LB,
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Flo, BRTIEY—RUANARELTEIREZBELIZUANVABERINLTH
573, EMA/CHMP/BWP/368186/2011 1Zi% Tk hA U7V A VAT, 3B
IICRERIBZE T 5 L HURME RERMEICE N E UL FREERH B 720, Al
BEBA VTN WU F U OEEITHRTCORMRTHEZ ENLEE LY, M
OB O DBES NI U A NV AD HA X, BEBENOBREINEZY
ANVAEREENZ—B LTS EHD ., FRMIZIE, >— RTA NV AEEIL
e A MasSEBECERT LB bbb, LoT, v—F
TANAERUED b Z RIEX . ZHICHHRISTED T ENEE LU,

PlbaEEZ T, #5R8LE LTI T O L HI2E 25,
DI F L DEDERODRESEHERT D EVIBENL, T F B MIET
DR TRETHD L 2HERTOILENRD D LEX D, BEMIZIT, FEY
fﬂ%%%%kﬁ%kV~7i/Z%ﬁ®F%%f~% ZH|BF LT, HA - NA
EMEHERT D, 7 = RN CHEEE S O HERE S5
%r%maﬁm BT DREELHERT D L3 \W4wx@%§(%ﬂé*)
RN 2N D & OREREEY 2 FiEE AW TIT Y,

4) A N AFERRIRONEMBRERT (KL h e oA L A%) OR
BR DEFHIZ DI T

[ B fé%f®ﬁ4%74/ ECOHRE]
. WHO TRS 878 (i, Ak & Y ER 112 %Lf@&@ﬁﬁﬁ%éo
Continuous-cell-line substrates DIEIZILLL T D@ Y (ZEEH LTV D

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

tumorigenic.

BRI (2L ORFEACHIKITAEE Y A VAR L, EEGERH D] T
H D,

f5% < Potential risks associated with biologicals produced in animal cells DIRIZIZLLT
DEHICEEEIN TN D

P24: The main potential risks associated with the use of biologicals produced in animal
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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 TSI EAVDZED Y AL, U AV A ERGER T M8 DNA,
TR S VXV BD 3O LEE L TS| Thd,

ZOEIZET AH/NER & L T(1)viruses and other transmissible agents (2)cellular
DNA (3)growth-promoting proteins 23\ Y T3 ¥ | (1)viruses and other transmissible
agents CIIHIEOTEIE Z L ITHEE TN EREMHERF LA STV S,

P31 L ¥ Tests applicable to all types of cell cultures DIEMNIEE Y . ZDIEIZET S
/NIEH & L T(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 23V Y T 2,

P37 7> 51 Identification and characteristics of continuous cell line DIENGEE Y | =
DOIEIZET A/NEE & 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 (2 DWW TOFEENH 5,

BRI,

A FTET D U A VAEREHER TICOWTHANDILERSH D | FRIZER
YT 5 T A VA DOWTIIEE N L E |

THfass R ICERA SN-ME - MY 7 izon i, BERERME, EE.
v A AT T X, RPEARERTANVADFELRN L ERTTEOORBRN L
2|

(R U N DNTIE T SIVER T A VA T E NIRRT A L ZTIEE DL
Ly

(7 vEEDOME - Y 7V Ao TTUIEORK L BNRED TV 5|

lin vitro RERIZBW 1L, BEICERA SN MRS FEOMIE, © b 2 &4
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fa, B ofEIChRT 25 0ME O 3FEEOMIIZEE 20T T, kAL
IWADTFEZR LD

lin vivo RERICEBWTIZ, ABMA~ TR A~ T ZEDEYI L ORERIP
ERVWTERATA NV ADRBREITD |

TMCB & CAL (ZxF L CRELPERER - TEM - RTase R 21TV, L ha v A LA
DHFEZFI~D

NEREG T A NV AFEBRE LT, ~ 7 AR Z ER T 556 OUREARER.
lymphocytic choriomeningitis virus DR H 0 | £7- b MERKEERT 56
D b7 ANAIIKT 5 5B (Epstein-Barr virus, cytomegalovirus, human
retroviruses, hepatitis B virus, hepatitis C virus %) 23&% 5 |
ToH b,

WHO TRS 745 (2%, Hfafk & RGAMERFIZB L T X OREET H 5,

P98 |21 Tests for adventitious agents DIEGZ T HN TRV | ZOEIZIFLL T D L
TR SN TV B,

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 rhesus monkeys).

gllﬁzé‘i\
MR & 723 BRI K > THAEKICHFTE T 5 NTEMETS K O SRME D R 1 (R -F- 2 79
~D ]

TR SRS D EMIEICIER L TV D 2 E BN T DGR A2
ST, FRIZEEERR D
TH D,

Tests for adventitious agents DIEIZE T 5 /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 238 5,

g)ﬁ:@i\
B2 73 BRIT X o THIBEERICAFTE 3 2 NTEME TS K Okt D R MER F 2 7
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D

THERAER 2SR T 2 EWRICER L TV D Z EAHM b TV D REEMER T2
WTIE, FRICEEREL D

(BB L OREBINE AN TGEAY A L ADRBEEIT |

M, BE. v A 377 X0 TORREIT )

MERREMEL D b 10 LEREMER £ <EER S oMiaicm L, (L¥FWEIC &
ZHEENT. BFEBEEZAVZ VA VAR FOREFHIRRE L0V AL
AFEEHREERREITO ) TH D,

#R1Z Proposed replacement of TRS 878, Annex 1, WHO/BS/10.2132, WHO ECBS
2010 651 AT 5,

Proposed replacement of TRS 878, Annex 1, WHO/BS/10.2132, WHO ECBS 2010 (&
WHO TRS 878 @ Annex 1 {ZfXOBF LWIELMBESTHNTEY, HLT
Z#BHIZ WHO TRS 878 L EARDEANZ D, HLLWERA » FbEEN TS,
PLUFIZI%, Proposed replacement of TRS 878, Annex 1, WHO/BS/10.2132, WHO
ECBS 2010 TH LN 6N TN D b DIZONTRT,

Proposed replacement of TRS 878, Annex 1, WHO/BS/10.2132, WHO ECBS 2010T
L MIREM T 7 FUACRAT DGR F 2R T A0 OFERLE LT,
WA — 27 =207 (massively parallel (deep) sequencing, MPS) £ %7 L1
FRITEIRIZ OV T ORBA R EN TN D,

MPSIESEIZ K D REERFORHICE LT, B 2BLE D OE R DBEN
SRVEBELEDND,

P17: Early in 2010 NRA as well asWHO 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
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methods has benefits as well as challenges and risks, NRAs need to be prepared for
similar situations.
BT,

(REBECE VA NAT I F L TTEF—a 7 A LADDNAR RO -T- LD
(2. BEHT LWBITENIC L > T, 2k THRE SN TRRD 2 72K A/ T O
FESHALNICEND ETRIEND, FTLWEITERINREZEAT S Z L ICI3FH
YL HICTRE L EREL H 505, EOBHILFEIZZ O L9 220Kt U TR
LTBILERDHD] THD,

FHRMIAEM I Z BT DR F 2RO FEL LT, FFrR7 VT
b—s e =7 2 TEDRT LB OWTREES H 5,

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.

BRI, DIRMEEM 2 ER T 25815, BEOEMLT (B, {bFFE, 8
3 v 7)) CMlaZERE L CREFRERRELZFETOLENH DD LtV L,
FTATY b= —=0 2 T HDVNIENT T A~ —PCR7R LR 2

BHEMAFE > L) THD,

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
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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.

BRIE, R RUANZAZERRECEET 272D D% LU A L ARGEEE A
DB SNTETEY, EEIALITEFIICTEER S TR0, 5k,
M AEOFMICEEZ L EE LD L5255, HHF LVIER,
LWOANRERHTHZENTEDL LW RIELZFE S, ZUIIEZVALAE
BEMNEE LEEWEPR 23T F LT T4 IV TERER, BRMOEFIZ
EFELRNTIETHL, ISR, v—rxo vy FUAXT L
FAFRT VAT HEATIZAE—2 a2, BESTIZEEINS, K
KEFITY — 7 = 27 (Massively Parallel Sequencing, MPS) &3 4¢I128 BT
0%, MPS IEIFMELMOMEBITFET D2H LT A NV RERET H-OIZfE
AEhTBY, £t FTHERAINDG VI FrOT7 4 —a L VAL D5 %
HONILTe, MPSHET I VA DT h—L%BiT 52 LICk o T, BR
G T AN A LIERERBETANVZOB A ZRET 52 L biThh T2, K&
DT —=BBRERENDIDT, "MAA T 47T 4 T ADFENPLETHY
BBIECOWTIREETRETH D] ThD,

Proposed replacement of TRS 878, Annex 1, WHO/BS/10.2132, WHO ECBS 2010 T
X, MREM T OFEESEE SN D NRERLAMERFIXZEIC o7 5 B RR
SNTEY, BHIZITRESNRNWT A LV AREDREFIEICHSWT, HE
B11.2.1, B11.22, BI123 BV THIRIN TV 5,

EHMEICBEL TOBEARE LTUTOREBRH 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
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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.

C:g e
%< DR BMIBILAE. CPE 28 2 S WEHRE Y A LV AZEEL T
=)

FIAAA R LAY A NV AOBEFREIZLED . 200 VA NV ADOHMIENE
EINBAHOT, MIZA FVABRRENT D2 ETUA L ADBHSRS b
NHBEND D, ]

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 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.
S

TEOPC & B\ I Z L EDAREOMIZIC >V T, B.12222 THRLT
indicator #EAIZ A1 T 3 FELA b0 B R E AN & D kH % 21T 9 |

lndicator |2t A MBUT T VAR T A N AZEZ LS o BR YA VAT
HEERZ S O, MCB LR ARBEICHKT D, LW I BLANHBIRT
=y

IR AL 2 EEORERMET TITV. 14 HRMEOFEEL LB
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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 BVDV, 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.

BT

MDD T VR T A )V AR M % S OBE RO, 51T BHK-21
HAE b HerE R BRI TR )

My DML 3 7Y g U ROMEIERRICET DI E#@ R Mia TiEd
DH, < OERMENHARL CPEAEZSTICERTUA LA :?#ﬁf?;‘@% LT
WS LD ZERBVDY LV o IZAEH YA VA HBRETLEENH DL L
FEEL TR RE]

lndicator MR AN SRME (7 A L R) RFITHERISNTWRNI LA FEFEL Tk
< ZEIEFRAIR]

NEMEL ha A LV ACE L L-k s LTUTO L0085 5,

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
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EAV, Chinese hamster ovary cell line gamma-retrovirus [ 85]) whereas in others (e.g.,
X-MuLV) the retroviruses may be capable of infecting cells 6f 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

(2= TOFHEBYCE BB ROM DG ARPIZIIANIESE LY b oA /L X535
FIAENTND |

[Z OPTEMELS 5 mRNA BEE SN Y | B3 AV EACEL RS
b5, X-MuLV O K D IZMAEMIICERRELZ A TLOLH LM, L DHEE,
0 AN ZTERTE 20,

TR N 7 DONRMEL b O A L RIZREG L TV D ATREMEIC b BB T R & |
THD,

NIEVEL b r A LV ZAOBREMSR, REEICET IREEBEROT A F7 1 >
WZHEL D, £0 ) bHBRIMHHESFMIBIZ OV TR T ORENH 5,

P61 FE%: 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.

B

[CEF IZIIRERDL a7 A VAT LAY MBEEL, RTEEEZ L OTRRSE
RFEEALTND]

[CEF 3A&V 7 FrofEicbfians 2 enb, 2oL brT LAY bOFF
TEIZDNTIEHZ < OFFRE LU WHO OO G L > T& |

[CEF @ RF—IZH DN L ba U A L ZTREIE L T &0 D FEILA
HY | HEERUDPBEEEL P AV ATTFERSNTOWRWEES, ZOEME L
FaUAVZREBRICE L TIFFREE L AR SN D)
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P62 H1 E%: 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.
BRI

[CEF RZDMOBHERDOMIAIL U A VAT LA FEFERL TS D
ERFMBNTEY, ZNHORBROBEMIZ OV TIL NRA 2 NCL & T~
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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.
BRI, TMollicutes & FEITIL S MRARED 72 WM T AR « e MIfIC A L, HE
ficfEE 2 55700, EENLE] THD,

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 caused by

non-conventional infectious agents known as prions (PrPtse), which are made up of a
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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.

B &%, [TSE(Transmissible Spongiform Encephalopathies)DJREIL 7 U A TH 5
EEZ BN TS, TSE [THMIBREICEIR L CWDLEFET VA7 I8
MNERERT VI Z RV BEDRATIAT A=V FTHIETHRETL LS
hTws, BIFE, TSE RFO LW EHEIZRW2S I o TSE A+ 2% T 5
ODOF LWHIENRAEENODOH D, TNLODEDIENEEZIIE, FE
REBEANOBRBRIZHE LI bDERDHTHAD] THD,
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QIR R e PRI L R B EREESH DO T, IS OMIEE — T — &
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HT 27200 RBREERT DL,

ENTEMET A VADFEEDH EERETT HIZIE, invitro BER, in vivo RBR,
EOFEOMiaERSR Y A VAR (=7 2A5UEESA (MAP) RBRO L O &
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DOHFRRBENDBANTHEN D TA NV AEZBHTAT-OICELEZRBRTH 5,
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P4: NTEME D A L ZUZDWTIE, MCB, WCBTHRE SN NWEDEHY H 50D
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P5: In vivo 35k
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