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Board the Board
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Secretary

Executive Committee

Committee Chairs
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Veterinary Biclogicals
Cammunkcation

Executive Director

“Ex Officio” Members
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--=- AFFILIATES

IABS-EU
IABS-NA

Scientific Committees

Communications Committee
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Human Vaccines
Blotherapeutics

Cell & Gene Therapy I:,. : Publication

Veterinary Biologicals mnmg“au“ Committee [ Social Media | I Website
Editors in-Chief
Section Editors
Reviewers

BERIFCE © IABS B S 88uh(www.iabs.org)

() FRBEL

Executive Director
Secretariat

KA E e (5 A B Bl ) A A= ) B 2 40 A 9 25 A 5 5% (Conference on Next
Generation Sequencing for Adventitious Virus Detection in Biologics for Humans and Animal)

NEIERERE SN =

NGS STATUS

* Not ready — [ ack of confidence (knowledge and
experience) and reference materials

Common challenges-Technical and bioinformatic
Complex technology- Need for open knowledge
exchange, collaboralivie efforts

Iy
1
Adventitious Agehts and

Novel Cell Substrates: 44 members >200 members
Emerging Tethn4logfes >
and New chaﬂ%nges =
{off-shoot AVDTIG AVDTIG AVDTIG
2009 CS)} AVDTUG AVDTIG F2F F2F (virtual) F2F
PDA/FDAI PDA PDA PDA PDA PDA EU PDA EU PDAEU  PDAEU PDA [ |ABS NGS | IABS NGS
Rockville y  Bethesda  Bethegda ethesda Bethesda DubrOVf'llk Florepce X Brussels | Webinar | Workshop
P »
PCV-1in | 5 . ‘ a4
Rotavirus i | | ‘ \
, I | |
Vaccine " | | | ;
i | | | |
2011 2012 2013 2014 2015 2016 ‘ 2017 2018 2019 2020 2021 2022 2024
| _I NISTFDA . ' |
. i Gaithersburg | |
Subgroups | || :
v v ",!. s ¥
|ABS 15t |ABS 21 |ABS 3djaABs | _ 4"IABS
i Rockvill Ghent Rockville | FRANKFURT
Baltimore ockville en OCKVille
AVDTIG
Adventitious Agents, New A\:—PZ;I'G F2F AVFI;"I:_!G

Technologies and Risk
Assessment
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H 2010 2R daR 7 55 0% i1 (Rotavirus Vaccine) Rotarix 22 FIJ3% Bl 25 55— 7Y (Porcine
circovirus » PCV-1);F441% » A VBRI Ay S 35 B AN B 4A R f H A — T8 v)
AR AR - FE 2011 4 TABS 7~ 25 B RS B R A E2 R O PR (EE SR M R 1y AR ) 2
A AR T R A RIS fler B J B P A & 3 (Adventitious Agents, New Technologies and
Risk Assessment) * 2R & IS AHEH DAL E FE(Next Generation Sequencing » NGS) »
HENGZEEE - i/ D2 R DB RO Y &R RS i
B NGS Feiflrfe 2 H S AIRATR & lE > WA ER#E -

2012 4% SEE U4 S AH RIS /N MERFAEAE NGS A E R4 P Eam|
HRA MR B S S 2 AT ST -

HE| 2017 4 TABS JASEELE B NS FHEL R 225 — e 2 AUE R B B E)
VIR AR 2 MR B a5 - EF(EA 126 AZTCKRE 14 EAFBRRSH - 5
BF NGS R E) AP EE  ME R EA —E 2 &858 » B Rk T > +
BEERET NGS IR A& B2 o T - B i A S A G A B S B2
TR BRI - SEREE RN B R E - REIR T RSEE R G A
H NGS SR8 K F575 ~ BN BOCHZEVE NSV ER) K i bay £ Y 2 ms
S Az 2 Pt F e 2 B P E AR -

2019 4F » JAEERIBFARE RER AR —EE g 0 2KE 16 B3k 124 A - WHE SR
W N B R BOMN SR ok - Sk TR H W RIESEEZES - Bl 5T - Bilord K
PRECERRE  DIRTE A FE Eam DA NGS (RIS 35 2 BT B0 - A P8I 5 | A NGS
ISR ERY » e KVRTRE S s ie - UL E R NGS Ffr 2 BRag ah AsTim
WA - I HE AR L R Y& s E A 3R 2 e B 22 M B R G 5
BB AR 2 T T E M (Readiness) | (BIMECHTERSE = FIEN HUS3L5% < K T5F
it > FE TEUR PCR T HUR i vivo B E S, ~ " BUR 20 vitro AHREERER - T E
Por PR Ao e = B, ~ T INGS BV BRI FHFEZ R R T DU NGS BoHbE Y B st
fifi o> 7 HER Ry NGS BflrE iR - B 20V BIE SR R AR £ 2 D=
SERRL o (BN G RHE - DUE S ZRER > K NGS 44 A& 4B 2K
BRI R (HRRAEEIAR AL NGS 4 A BIFEHERI By B 4L 48 1 Bl 38 R o Al
B

ZENEERE S EE R E 2022 FEE - 28N B KEIF EAEI - 2KH 18
e 157 ARSEL > SRR — e —1% > RS RHE - Emiy i A3
NGS B3 - FHINERA 2% A5 BB TR T NGS £dilo7H - EAEIRAYE
[ L&A AR tERse U7 ABGE IR - ER AR FRIRY) - s e 2 SR I S FF
NGS BJEERESELA, 1n vivo 5:lg - (ER[EIRY NGS 73755 8HE L% 8 HEERE
HEII T EERFNE K 2 & BENAFEMIEE NGS BEIES AT AR E
AR o A NGS FIREMER A RH » SZ S a i i VA E B i 595
HHVERSR - H 2 R REHRE  (HEHE T H R EH  E VN BELY AR
NFERZ 125 B A A e /AR A Brda B it 12 PR i FH e s B i 2 Al -

A Ry Be U E RN ERD AR e B e ok - ABE iz 170 A 5K H 26 {EE% -
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ARG 8 BRT 12/3 22T NGS TIEDS > SRt LIl iy w) 22& AR 5% K
Bae 0 12/4~12/5 WIEGR R T A A 2 565
® NGS FMEHIE Y BT 4 MR~ o R8s DI E s 22 -
NGS & A BIPEFE 5 [HH VSRR
s am NGS A SES S BRI E ERAYER
NGS B4 s 2 B -
PR By BRIPS A R S e T R 1 32 B & (ICH) AR BRI S5 22 2 AR FE RS QSARY)
7~ 2023 4 11 A#mRoiiiA » A TI$EE ¢
® DN ERREENI A E A (R R T AR e AT E) o
®  HHHER T T AR AIZR H NGS) -
® A Ty AR S S A A )
o  N[EAHEEIE SRS -
NGS E#E51 A ICH QSAR2) > BEREA B S B R = > 2 E Ry FR K H
witE o BRI EAREZ MR REEENES  FEXgSRmE b —TEREE R
AR N B ER T
(S) EVEIBIRETAEE
V)BT T O RE IS T 2 AR (U | B T REBN R EEE - 4
A EGRE ARG ~ AR EEM B R - EE R IEROH B EINNMEEE - B DA E A E P B R
TR T LR ETT ICH QSAR2)E -
£ 2010 FELAAT » TEEE , (FHEY NGRSl A BRI R 2 M R IR F e
A FEUTTIE -

Non-specific test methods
(broad-range of detection)

: : x i Test for reverse transcriptase
/Tests in animals *\,‘ P

‘ (mouse, eggs, guinea pig, (RT)
\@bbit) _//\ P .

Direct observation &

haemadsorption test (cell ~/ Live ) Transmission Electron
cultures) i e s Viral T Microscopy (TEM)
‘ Ve components

Infectivity assay /\

(retrovirus) %

=g \/m vivo Antibody production
\ tests (MAP, RAP, HAP)

PCRs

N

9CFR for Bovine & Porcine viruses

Virus-specific test method

C. LOGVINOFF & 5. NG IABS NGS TRAINING W5 2024

ZRPAR | 1ABS Sk

FERF RN (R Z AN T A B iE g B e ~ BRI A &) ) E PR EE - $t
H R st sy B MU S (N B S M E R 55 © BB B R 5K
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Gy ERERESRE - A E T EMERE B - FREMERHRAERE OCFR B
BRI FEAREE 3% ~ PCR 7B R in vivo iS4 R @ EER) -
AT AR BN T A EIREIE » DIRRF RSN S - A E SR i
FTANEN > AEERZESSIEREY AN  a N L EA R EE M
B MRS A ERE ST R R BB > PCR th ISR HFY - HAR AL
REA I R SR RO nv st T - CHE AT e S Eh & Seas 3R [HRA
R E E RN 5 A BT I S TE i PR Z 5 am i aE -
N Ay 2010 F-38 A= 1Y 55 9% i (Rotavirus Vaccine) Rotarix 52 E54 B HH
(Porcine circovirus» PCV- 1) F A4 S AE VB CLHZE A EE) R s R 7 =0
AHEUEHENE > Y& NGS (R T —EEAEIE T -
NGS HYFREEEAE « N BLAE RN E T T EEEEERAETIZR
FEFT > AR O KR MBS NRR 3 - AHESAEA 774 > NGS FeEE S S m s
THE + AHE i vivo 5VE% - NGS B DU R N T HIEEEEE -

() KMAREFNEE
DNA JEJFFEflri F4E 1970 454K BB RS Shn i LIV RS - FlIF Z R0
FE 315 [ F-(primer) K DA S 14 [E (7 ZAESCAVAZ H & (nucleotide) B T » FEE (HRHAA M %
J& > BETEES FAEYIES Fred Sanger 588 H i F & AZse &K 1k B AP Y& R
FEAIZ H IR AN E P2 (Sanger %) » DUEEEIHR R H 2 BB LAV EPESE » R Ky Sanger
ERVHERE > EBE AT 1990 FIEREE EERB E FrarE - (HENEERE
FPHIERRER > RIRIEE I 13 FEA SR 5 RERY » (1Y Sanger JANE AMEH<E
B 10 BLER TREM DIAN » IEBEMARATRRA A REFF(NGS)ERH1GEEE - NGS
&7 DNA ERlT > #5 Sanger /B 7% » U F R H R ARE KIERHE - NGS 37 Rk
RS TR TR > WHRHAEFEE > o AR&EE > DUt Es - (EE5EHER
NGS EHIE YR G > BEHZREINORE 2T -
NGS & — RS A i n R e 2 BV T 7 e BRI o] B 33 T AL 09 65l > K
B R TR -

Sequencing Library
Sample Nucleic Acid Extraction preparation

Follow-up analysis

D._

ERIACH ¢ IABS & &k

Bioinformatics Analysis

C. LOGVINOFF & 5. NG IABS NGS TRAINING WS 2024



BT NGS » E RIS  MAGRRTOGREAHUNA BT PR if
Bl A EFFRETER » P e S B A VE R % » FET
KRS SRR A -
() THAE PRI e
I PR R AT R B
(1) AR,
172 DRI A B R LRI AR o 7 T R IR > AR
ok FEaes |

N Al ssDNA, dsDNA, ssRNA, dsRNA

FNFG4ERE G - BIY ~ 7

FEHRAEA/N &Y 3kb~iE i 300kb
REAH 20 M FG IR e
HREEMR HEFSEER

WA FR R 8 - /[ 25 NIE

Virus Taxa Infecting Vertebrates

dsDNA
Herpesvirales
Po.fyomawndae
< Iridoviridae
=
Q Alloherpesviridae
Herpesviridae Papmomawrdae Poxviridae
ssDNA dsDNA (RT)
© L2 @ )
Anelloviridae Circovindae Parvoviridae . i
SSRNA (-) and (+1-)
Mononegavirales
Deltavirus o ; oo o ¢
Arenaviridae Fitovindae
Bunyaviridae Orthomyxoviridae ™ i'!!! : .
Bomavindae Paramyxoviridae Rhabdoviridae
ssRNA (+)
g Nidovirales @ Picomavirales
Coronaviridae Astroviridae ®
@ Hepevindae Picomavindae
‘0 = Caliciviridae ® °
| o K"} Nodaviridae  Togaviridae
Coronavirinae Torovirinae Flaviviridae
dsRNA SSRNA (RT)
‘ Reovirdae
Bimaviridae 0 ¢ @ ?
a . Metaviridae Retroviridae || 100 nm
Picobimaviridae  Sedoreovinnae Spinareovirinae

FPRIACR * IABS GaiEHy
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RIR AT SR TR B L W a e B AT a T XLz - &
A KRS S5SNI ERY dsDNA B¢ RNA & € 75 fnfE i
Biert  WEEREEFEIET H—EUnE « MAFENNGS J77ERES &
NEULEER - AR EREF S BN E KR - BEREERESE
FTE LA SN2 SR E ] ~ WA A T 25T s i sk Aa iy (200 © S54NAIE
NENTRAE - R I e HA RR ED R BT - B2 A KF DNA K
RNA IHECEETE—HE ~ NENESS T LEFIIKIRREARE - REEAYE
rtrE ' mEFEELESE -
R ALE
a. BYBEREA(Silica Membrane) * %1 QIlAamp MinElute Virus Spin Procedure ° &
DAlal TR S 4 AR - @R DNA ~ RNA KRRz -
b. REEEZEH A (Bead-based Extraction)  #I41 Maxwell RSC Instruments £z 2 48
B2 HE K2 Monarch Mag Viral DNA/RNA Extraction Kit ©
c. JLIELZE(Precipitation-based Extraction) : f2f% Phenol-Chloroform extraction Jz
Ethanol Precipitation for DNA R -
3) BRIFEERSE © IR SN NGS & B B RIE v gEtiE
TAHREEY s B AR o RORHIR T ELFE -
a. TZEEEREEEE (Nuclease Treatment) : F5ER1E T 4HREAVIFERERXEL - =] F DNase(%
DNase I) 5z RNase(4l1 RNase A)ZEAX LT -
b. %EERSHFERibosomal Depletion) © #F575 T AHAHIAVRXIERR (141 NEBNext
rRNA Depletion Kit) °
c. @k La(Centrifugation) * Sl FEEEEI(<7002) ZFRAMALE - 8 i L Al
DU RN o Bl oS R I T o] DA o3 A [R5 RN R [a U -
d. #EE Filtration) : F]FAFEEL Tangential Flow Filtration B &E EFRANRERER K2 [H]
WA [EHERY Y 5 o
(4) W dsDNA IR SEREENAR © (=Y s AR R HE 7R 2 88 5 dsDNA
DA AR e > 40 & -

ssDNA
ssRNA
dsDNA
dsRNA

» dsDNA » Library Generation

ERAR © IABS Bk

ARG dsDNA 1% » LB E B NS G E > EEE EFETIOR -
DUBTTAR AR » (HA R Oligo dT # mRNA gk DNAGGES 2K 55
HRBBHFIHIZ) o dsDNA K s

a. ##EF PCR K * 4l Degenerate Oligonucleotide-Primed PCR

b. B BT KA ¢ 40 Multiple Displacement Amplification ~ Rolling Circle
1



Amplification °
c. HAth -
. BREEEOENT | BRI AR AEE TR - RIERERYE PR > B
BT EHARE -
(1) Tlumina * {£75 ng~pg A DNA BiLBITTH#EE - BanEdH 7205 " Flow Cell | £
g > %85 AT #% Mlumina Sequencer {£H] » Flow Cell #4657 =CEHE40 T -

A Flowcell ID

ZRIOR © Nlumina $2EE44 T IABS St

PEE RGBT R E P e EFFE barcode > AFAE
dsDNA BEEEED#% [ adapters » DAFIHEEkG S - O 7000 NE -

A P5
IndaA Rd1 SF - P DNA Insert
\‘ + —
Index 1 —" o oo 7 =) A Pl
‘(,, e oF -\p‘ N

P5

B 4 ndex2 Index1 _»
| |
\ A DNA Insert Rd2 SP A“d‘"

o \
P i |
g ¢ Index1 Index 2 ,

5

DNA Insert Rd2 SP |nd?x1

BRIAJE © Nlumina 4805
(https://knowledge.illumina.com/library-preparation/general/library-preparation-
oeneral-reference material-list/000003874)
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EF AR T EERA KB E A — BT (EHE SRR - &
F DRAGEN 484574 ©

DNA
‘ T
il
—_— il
Sample
preparation Cluster growth 5

Sequencing

2 3 E 5 6 7 8 )
EEMERRREaE 0

Image acquisition Base calling

BRI © Tlumina 2457 TABS & &R

(2) Nanopore * Ff Oxford 28 » FFEAY DNA & &5 100ng » & DNA Ik H B
1% » 3% DNA &8 AR Y EEENSE - A EVX B ERSR thA [F - RrEtt
B ATTE - RIS E R4S R - HE ISR » 5840 NE -

High molecular weight gDNA

Optional fragmentation l
or size selection

End-prep and nick repair l

A
Ligation of sequencing e
adapters =
R . B
I b —"\“
Loading

ERIAE © Nanopore 4815

(https://manoporetech.com/document/chemistry-technical-document)
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NE R E TR I 2 R S SR R L A E AR R R

ER}AE © Nanopore 48k
(https:/Mmanoporetech.com/platform/technology/basecalling)

(3) PacBio : F5% 1~2ug 1Y DNA i HO DUEFIR R BRE 2P - /INA
EREREIFARR) o F EEFflr By SMRT(Single Molecule, Real-Time sequencing) @ £
T B B L EEPE Y > & DI R SMRThell 4515 GiF dsDNA F ERTEREBE -
FioR R B o I8 AEE PR RE R BR AR G AR - DAF1R48HET T CCS(circular
consensus sequencing) > SMRTbell &k 77 = aFa0 N E] -

ORI,

ogalad™ [4 SMRTbell” adapter ligation
i
mmﬁ%ﬁﬁﬂ'ﬁiﬂ'—: FOPLERO ™

BrinsngadpII40 AT, vy =) e o 3
2 < ~—)
Mechanical DNA shearing — &
G Cre——
Nuclease treatment
=2
pE—— =0
> LS
DNA damage + end repair C= <D
Library cleanup/
= Er—— size selection
Cr—7+~=D

BRIAJE © PacBio 48k

(https://www.pacb.com/products-and-services/applications/whole-genome-sequencing/)
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PacBio f&HC Revio System & ZEREF{ Tz HH 4 A [FHYE S E - AETRENTTER 7>
PTRER > el LS far ERERHIFPAIEENE - A1 NEFTR

Revio system uses 4 independent stages

25M ZMW 25M ZMW 25M ZMW
WGS RNA Metagenomics Targeted

ERIAR © PacBio $2ft45 T IABS &k &t

3. WA | IBE R R = HE A BN (HE PR RA S (R
Bl BEIEIGHY © EFP oA RIEORHS -
(1) BEEERESHT  EEARNEA RS EE  REAREN S B GHR
EGEMERIEER " CREE > HE o] DU AR 3 52404 PCR
A7 - (ERSE ELEE AR LU JE B R [ A BRI B E AR S SCR IR &
IR EAEE IR R EIR LR ) SRR RIS - ERERGEEH
S RINEG R -
(2) FEEAEREE S ATED TARAIIHT 5 ) ¢+ AR E E s B R JEE R
B[] AT e TR SR > T A DAL i vivo BT HERAIE S AR
Kp IR BGAE P BIR  - (B nT DU Z MR Fr A i B A o i ik > (B

3
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Ry 7 A K B Y RN A R S R L BARS - [FIRF R B = HEE A B > 1]
RESLREERIE HARE R o 55 o

AESIAT RIS LR N E > HARE R R H AR E R S RHY A EIRE - fERY
E%ﬁﬁﬁﬁﬁLﬁ@ [EFERFENSSERNEEFY] > 2AMIEHFEE R
PR T TGRS LS > BRIV SH ENEGEY 2B RVDB AVERHE DS
BIEE RN mfﬁ?ﬂ FoTANZEE R ZHIR LS ATA BRI - LHEHM

NCBI HYEE -
©) @@
Targeted Analysis Non-targeted (Agnostic) Analysis

4

QC Trimming (Low quality, adapters, length, low complexity, low quality tiles...)

—— b8
BN <

Viral database
Ref (RVDB)
Genomes

. i of interest Secondary (Counter) @
-
General
Result QC b kil
(NCBI NR/NT)
Result QC

Follow-ups of positive hits .

IR © IABS Gl

st PR LU TN RS B - IR AL B G E A DU BT A (R -
&G

®  (Galaxy https://usegalaxy.org/

®  Chan Zuckerberg ID https://czid.org/

TH:
® (Qiagen CLC Genomics Workbench https://digitalinsights.giagen.com/products-

overview/discovery-insights-portfolio/analysis-and-visualization/giagen-clc-

genomics-workbench/

Geneious https://www.geneious.com/

DNANexus https://www.dnanexus.com/use-cases/genomic-anal
GATK https://gatk.broadinstitute.org/hc/en-us
UGENE https://ugene.net/

o

i e e e e



4.

® NCBI https://www.ncbi.nlm.nth.gov/

® Reference Virus Database (RVDB) https://rvdb.dbi.udel.edu/home
"N DLsiBEINR IR E A RG] - 1F %I%%Eﬂﬁ?%*ﬁmé&{ ' 1R EEHY
AT RIS ARIE A B AR [E RS - HioeE - EEFaihsekiz - 2AE
ms T - TR - (HEA AR E - AFREFRBES -
HEE—DINRE T » DIEERTEISRIVE B - @A el e AR HE T4 -
BT E =R N E

HTS-based
adventitious
virus assay

follow-up

Bioinformatic Potential infectious
- adventitious virus detected

Investigation Protocol:
No viral W“I’”“I“'m Investigational assays with appropriate cantrols,
detected chosen and prioritized according to signal and context.

________ "'_______—I___________________________I_________i_________|
¥ ¥ ¥ v v
qPCR, dPCR or Load Other lab and/or
Stranded L d
assay +/-qPCR stranded) HTSattpand t (coverage) P8 m? gqPCR or dPCR bioinformatics
RNA-Seq ; sequencing
copc high ? approaches
I I I I
Live signal Active signal Growth in host cells e s e L T T o Genome confirmed Confirmed
+ ¥ * in sample and above/below
viral clearance
Long-range Detection by ElectronMicro levels
PCR antibodies scopy
T T
Full-length genome Viral particles
| |

Evidence/no evidence of
viral contamination

EHIACH © IABS &rat st

Rl = > NGS FHIYNMR S IR S okl > 75 BRI R e A AR i 8 A
EHINE
(N REAE RIS MR T S B R

1.

ICH Q5A(R2) : ICH QSARM 2024 & 6 A 14 HAEEREIRA » HfFE 418

EECE

(1) BTIR A bR E A R ARG HY A BB (B FE RN TAZAY R S e R HL e
Y1) -

() AT BAR 07745 » HrhaEZE AP FELZE NGS -

(3) B2 BRI T SEBIRE DS By g SRR -

(4) ZEEEARE AR R - EECAAVE -

Hrf NGS HRARE e MR S A PRl - N AEREE S - mER

EpiaibE BRI  [HE GMP HY#IES | - Eﬁx&%’?;ﬁ%ﬁfmx AIEGERAYD R - B

Gom s (RS 2 LR T HHBR G S AR T2 A EHVE s - EEYEA B R ENIIES

Py};‘ﬁﬁ# NGS #E R in vivo BIE 278 > AGEFEIECHUR in vitro FIE > 72
SR T - 11 ICH QSAR)E ZIAMEFSH in vivo RIEAHVIRFIMES - RS

17



WA EHES » FRISIEILL NGS BURESR i vivo 35 -
. EDQM : BN %E 5 5/ B 4 R 51 (The Buropean Directorate For The Quality Of
Medicines & Healthcare : EDQM) Fslf MR =g MRV By > th & BEONEEH TSRS -
BOMEEHEE K NGS HYZEETELE 5.2.3 4R/ E (B FES M RYE 5 E) ~ 2.6.16 9%
FHRREATY MRV I R 5.2.14 BUR, in vivo sREBAIIES: » IS b S EREf LRI =
HEEF BEZES T ETE  BEAREESINREYE - (HiE i, g
ARAREIMERTT A « BN NGS B4REENERT 2.04]1 m@EE e MEAEEM
SMRPIE - FHET 2025 FEEHTSER 0 SR EET Moy 4 REL -
D 5l=E -
(2) T35S 48 - Bl 48 NGS HHRERIE L AR E T ENA -
(3) EiEs ¢ AR RIER ST NGS AV 545855 - A2 SpikingMaterial fY
HEFERNS - PR R R R RS A -
(4) HIEERA SEETET 24 -
. EFHELEEYEHEEDA) | i1 PDA-Advanced Virus Detection Technologies Interest
Group(AVDTIG) B S > NGS FE AR 2 T K A FY AR P B30 i s 2 M0 5 4E 4%
Advanced Virus Detection Technologies Working Group(AVDTWG) » DLEEFE K &3 NGS
ol fe B & IR A B AR AA © AVDTWG subgroup C Hrf—IE T/E 2 4EFr
RVDB &} » 5% &k} E H FiEE it Herpesvirus ~ Retrovirus » Paramyxovirus ~ Reovirus
J¢ Circovirus %Il B bR 275 - DIHRIERRRE T EAVETEL - BATY NGS B{EH4R
gl 5 = E AR PE O A A -
. HFREAELHR(WHO) © WHO 7£ 2024 4F 3 A4 79th ECBS & 5 Xie M= ilE T
Fe IR A BRI s B0 7 H P 3R nl et 7 R s s B R KRS 5L
FSE IR ALFE hCoV ~ PCV1 ~ REO ~ FeLLlV ~ EBV ~ RSV Kz MVM - il FHEAHEF A
TRS 978 Annex 3 & TRS 993 Annex 2 E (K =8 & E 7 BoHRHEI R RITIA -
SHAMEE WHO ¥H - 16 ([Eg BEWEHE - 1/4 IR BB FRER =8 & E T E
R4 7 AN T A BB A B s > M EEENE ST > AL
BIZRMEFEZHUR in vivo ilBpBUEFEZHUA in vitro 585 - A2 A T2 A I2R
LA B s AR E T > Ho DS EEE PRI A B £
BRI A —E AREE HFEEAPRNEEME - ATz WHO #9335 7777
&) > T3R5 By NGS BUREAREENTT A2 BAE > MBI SE=M AR M S TEES | -
. CAACB : £YEIFRIN R E TR EEFIIMI A — CREEERER S E 2SR
FIER > BT HREER%E WA T2 2011 I Consortium on
Adventitious Agent Contamination in Biomanufacturing(CAACB)  #Z4H&% 2 2 FR TR
B BRI A — S b B LB 12 g ik a4 P BmIny 222 B > T NGS
J2 PCR HIFEMHEHHNRT » A s SRS Mo 3 T4y » JoH CAACB HYRK
BWEESHEMS NGS Bag2waillna e T e » Wi VEZE T
FEHUR in vivo B8 HITH 2 -

. EFPIA : BN 8 T 257 @l & €5 (The European Federation of Pharmaceutical Industries
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and Associations 5 EFPIA)A 2019~2022 HARSHEL CAACB K AVDTIG FFE » %7 NGS
FEA A ) B0 a5 I E R HH T35 » EFPIA 2457 ICH QSA REICMZEHE 2.6.41 &
&1 [HE ICH Q2R2NGS HfRIAELLEERE - EFPIA ¥ NGS 118 H1HE FHYHERL
77 0 H PRSI BB HARR - I IR E SR B A AR R B L -

() RUAUE FPHER R 251
FEIE(EER 7T - A7 SHR P BRI (AR SRR N A e Bl 4l - w2
SBRHYSER ©

1.

MRS AR 2 NGS HU U E &R S i AIRL e 2 HERU/EZE © 9 PathoQuest S5/ » 75
A s R4 A 0 B ~ BN R AR B EUE - B S A CHO-
K1 #HAf ~ 5E0A-AIIA BT 4iifE - AR HEK-293 /F Ry dmpt A TS -
R R AIARPR(0.1 RNA copy/cell) » MZERHYE 100% A #EHIE] - 6 TH
HAOT A 4HREJEE (Cell Bank) ~ 4R &8 B2 4H & 1 HIEA F R,

Matrix specific LOD determinations : B Millipore/Sigma 0754 FE{E IR B s bt 5t -
BERV AV AR EE f1dE CHO ~ AJEAHRE ~ Vero Kz SFO » 8BS E4REERY 4R » 405
& 4HHf > 75| A Benzonase endonuclease JHIER M HIFHRFR AT FZ2E -
HINMEERE 5 N RR EEF AR EIVREHL - B Merck S TRZIAMTIE - 30
FREFEER AVDTWG Spiking study 4 ° =5 ERERFHY =0 A Nanopore » Alfi B
AVDTWG Spiking study 2B {72 DL Illumina 86 5 B8 FrERER » & mipk 5 Byl
HEEEEE RS 8K 2 UMUIRE = A EMA ZE)  FIEEEEAE 581~3,345 bp
ZfH o BT RISV REE RS IR A AT

SERELEER NGS ~ i vivo it Ko in vitro 5858 2 S s ERIRE T © HHFS A B R BURFED
FEI3ERTT(PC3.1- 305 project team) ° WH5T FHAVIR 2 £y RSV Sz REO » £ Ay CHO
cell » [HELAT NGS v DMEHZRIFETEEAFY in vivo s\BREK in vitro 5B a] (B2 Y9
F(W PCV-1~EBV ~ FeLLV) « EEaZAVFR T E04E 28 KaVaiEsEs&Esl(n vitro) ~ FLE ~
A B R FERR R 2 1 vivo 5V ~ NGS(FL R BEE ) fe ddPCR  H R4S Fy - NGS fi%
BEAEEREEREAE  [HitEpEEEiaEEs - HEl ddPCR AHETNERIY 5 n
vitro R {H FH AR EIRYAHBERR B gE 2] REO - {EH¥5Y RSV KIEHIER[E » {HEE
He M S AEEI NGS » in vitro s BRI E USRS 5 i vivo 5B B Rl e fEsh s
562 RVDB &} - RVDB fE AR S S AR - HAlv A =R imKHITIEE
FEHEE - HATZBEIFE T A ZER FDA T2 - H A se 8 E N AE &l o
NCBI 8 2R T 2B B AN - HRH S R E PR ENA AR BT
yISEy - HAEAYMEERS » #546E0E) RVDB HYEE - HE RVDB 1A 2K
& NGS FAHBT T » ZHERARE IR EYE - o] A E IER R ERE o
RVDB #fEZE4EA U-RVDB fasta file ~ C-RVDB fasta file * SQLite DB Script &
Proteic RVDB £ T H » Wi 2024 £ 7 A H RVDB Version 29.0 - 48k £
https://rvdb.dbi.udel.edu Kz https://rvdb-prot.pasteur.fr e

A JRE i Flumist / Fluenz 2 NGS HEXY © HH AstraZeneca ${TRZ 2% « HAT
2% [E % 05555 7720y Generic Validation + Spiking Study » S E#EF BT LU in vivo B
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Va8 - 1F Spiking Study #2578 F e Baas S fy vl MBI EE & 2 3 5 -
(V) X EFER
1. EhidE B i R B2 M A 2 NGS (%3 © HH Paul-Ehrlich-Institut 595 A &
I TAEH AT - A e A w2 E F A= i R L i i
RSy 2 NGS $HMENNRSE 2 RE T > (ERAERABIIE > THI RS
R Pt s AR SRR S IR AT o T WA [ A R TR SRS R A P

IR

=
Paul-Enhrlich- Institut ,%

Non — Target NGS

Pretreatment =
Determine the
optimum # cycles
Depletion

Pre-amplification Barcoding PCR

2. Library Prep

— .
1. NA Extraction

| 1
. Erd ropaic Ampifficatian+  Quwiily conlral
RNA cation  Fragmen dA tailing Ligation Barcoding  Normalization  Sequencing
Double  Amplified  Fragmented End repaired  Library Barcoded Paoled Raw reads
stranded  DNA/CDNA NA A-talled NA Amplified librarles
Library

DNAJCDNA

Minimum input: 0.5 ng

P
"
DNA
NEBNext® Ultra™ Il DNA Library Prep Kit QcC and Pooling

No QC

JE H PR TR NGS Jthz - BRIHCK © IABS G &k

; >
Paul-Ehrlich-Institut “3,=\<‘

Target NGS

Fresiityary PERModincaton "

i : C g — $§¢
— i oy s / 4

% o —

—— m— o I 4.- Sequencing and Analysis l
i PR I =
W D m ; e o s

o s . ‘!‘ . : ¢ ' e Ampimcation S — 3 = :

m i —— - ]

: = = 1

m

HAE A NGS itk - EftACK  IABS Eak &kt

W e 25 1] B DL Nllumina Nextseq 2000 0 TE 7 @ 72 S AE IE H 5413 45 fml=E DA
15

NEBNext Ultra I FS DNA Library Prep Kit for [llumina ## » [ iEgEiEf2E R H HEE
FHEE— R FERE » T HAE % = DL Library Preparation EF 2.0 with Enzymatic
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Fragmentation and Twist Universal Adapter System 25 » [ iEig iaf2 oA H 5 B s
¥ o BRI e B 2 455 o 59PN B R THY B TS P FE RN ER PR
TR THIE - A E P 4E R TERK

. BEEREZ B EEF AR ME  BEEIEA TR I E SRR AR Y NGS
RN EE R T2 W20 45 5 « 520 B3R (5 F 4HARE R s s TR
FHEH > HATE RS D e 2 0E e AU E &R T = - B iR RS R 2 S8k
RHBESTZ R EBmEE IR o vivo s Eatg HIEHREEE - (RN RS R
Ilumina © HAHSZAEETTHEUESE

. BLOODVIR : H Paul-Ehrlich-Institut IEAE 3§ I Z 4 » LA NGS K Al B RISR A
WE > ZATTEREIT ¢

Viral nucleic acid extraction Sequencing

m X
z - B x 1
—_— i, _— — — —_— | —_—
u DA T ]
Blood plasma Library preparation Data Analysis

1. Known virus identification
2. Novel virus detection

ZHRIAE ¢ Paul-Ehrlich-Institut 24t IABS & &k

% Z 0 £ 2 Snakemake Ry/EVTEERIIMT S4BT TIRGE AT A L AT EAFIISR AT
AT oA AR L R TR A PR Y B3 aR R > FHECRY RVDB Al AE RES Y& ER -
BLOODVIR S REHHIEIRAIREEaNGE o H A2 E SRS EL -

L) KEAREFFE AR TR LIRS

. Metagenomics Next Generation Sequencing(mNGS) : B Merck/Millipore W22 A B #i s
S TAF H AT » Merck/Millipore FHET Y 2025 FFH4ARIEI L mNGS S TE T
Z: %8 K Tumia NextSeq2000 » AHE A E—fX Tllumia MiSeq » ~F9HZEEAHTRCE »
7 25M 272 400M > ZEAFFRAY K-mer BUTIESE » EREE AR/ NKIERE - (B1b
A& LLEC A N E -
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e . "
Pipeline improvements
Current AAT algorithm

Constraints
* Large reference databases

* o + Lengthy detabase build-time
N * ﬁ; + Produces redundant resulis
;j@‘_*‘*‘. + Computationally intensie:
* * analysis untime

« Prolonged
¢ Limited to small genomes

Improvements
‘Srrialier refarence databases
feducad database build-tima
shvoids duplicate results

*Mare binary decision making for
Study Management "
*Reduced compute resource
neads

‘Minimized analysis runtima
sAbility to analyze larger genomas

_ il |
¥ B (= .
%;‘* - i l %

Created with HM{UH\J)

ERIACE © Merck/Millipore $2{it IABS &5 &k}

bR T E PRt e DAAN - B R DU R Y PR AR 7 AR [F R 5 - RIS

Rt o H it 448 R 28R LIEE I AR EATRER -

Viral metagenomic analysis(cVMA) : F MSD A EI5FEE - I ER & E A MH
B T4 > [ %% 5 llumina short reads > MFERC HIVE Kz ViruScreen S TAEME
T o WA DABHEE R DARF & GMP ##S -

flo,

EERAEL T E

Trim adapter and low-quality sequences.

=
;
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3
i
S
.
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:
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Align to curated viral reference database and vaccine virus

Sht

Best hits within taxa reviewed across samples

b

Counterscreen 'Putative’ positives
L5 4

Identify bioinformatically-confirmed hits of interest

il

ZORIARIE + MSD 24 IABS &gkl
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3. (BALAETER AT © HEEIEIT e N Bl S IR - DAFESEIRRE SR = - H AT
{BAEHYZ4E s PhylolD - HEFRAE LSRR v2.1 fA - (BLoH Ry fsE A position-
aware k-mer SR AN EENSE - EEH M - SEHUELUPER | #iA E 52 B
P E R E H FRe = 2 A BN Sast ) E H b R bESE - HAT
SR E 2 n] DU AN e S ek 55 - (B 288 B SRR R IG5 i et
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i NGS #FHR ARG E R IR 285 - B T sl L ARz R —
HES - ST BB HE R B B BRI E T = - NGS A E B U EY & B - 3728 NGS
LIRS HyEE - 55— LERAIEIPEL - EfR2F ERERERE - EIEGRITHYHEER - B ~ 4
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ARIRGEL FE B Bl 50 18 2 B S5 DU g It QU R R A L Bl ) P AR P 2 SN AR a3 e
M&H > b 7B RIRAEERT NGS Wl 32777851 > 81557 2% B AR FE TR R o YL
B DURCRACAN R 3% feg nl pe & B 2RI

SR A A B e B M A PR A DA ) JROR S i B S R o [EIRFE B P AR PR A
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