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AN [ A A Ry A= BB B B R m] BB AR BRI H - 18 IR IR B A B
AR A TR > 2R B SR T A Sl R e 7 [ e Rl il R R
JFAG > HAEAWT 5 Y SN R - A AR IR i B B - IR - 2R
f7ER7(Next generation sequencing, NGS)F¢ffir i I A=) EUHI S M [ gl 52 21
AR B TERERE ~ B s B L E B B 4 P AR BRI ST RS T AT - 2013
{574 2 4H 45 (WHO) i /88 2 2 W) BRI L 2 {5 B 52 22 & & (Expert. Commiittee for
Biological Standardization, ECBS) 5 i It UE Frfffirah A WHO IEFH S » DIAR R
MBS E FHY VSRS MR Al fECReZ S i H 2 4

AT TALATE e il B P I A=V RS MR [ Aol | e &2 e AR U R A A
(BB P& A (International Alliance for Biological Standardlization, |ABS) B & 5L &E4)
EH 5 (FDA)FY 106 4 10 H 26 H % 10 A 27 HR 2RS4 8Z & & (USP)AE AT - 17
TR A SRR ~ BRI B R A R AAR B B o R S AU e R ffa 2 R R
o IR SR AR AR TR TR I e B A R T % A R T I R Y B - (RS sl
A PR e Y BR A A A PR RV B EAHRE BB e 2 RERE V) &S B - WIsE
AIZRIEACE FeAg T AR L 2 SR 1L - #E 2 BUAR T E s AU PR R AUE P
e A PRI R SR o 48 P 2 fee » TRFSP 4B A T ARl 2 P e AR ) e B ST B R
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T FIEHEHEN

e A ~ e BT B AR S AR PG P B ey AR BRI > INELGURE 77 74518
1 POy i T Ve AR B R B B s B i i) IR ARt A e t 2 e e
BASEMREREN Mtz EEmmE e BN - 8USiEfe - 802E
il e SRR M 0 B RN PUVE 1% - B R B4l g 245 (cell substrate) B it i 25
(embryonic egg)%¥% e fi R A A AR 5y 2 A MR IR BG 5 A - AL TS M [ Al B
an BB A AT BB B © B LAY NI R e A B2 i A s A e A
ACHEL THRE - ZAIM - BERYAS SRR T VA Bhim Ry e I A B IR AR RS -
| 2010 S P Saa L N AR 22 (metagenomics) J7 SRR S SR 1 - S BUBRiRm B i
TEFAFRINEEZEE R BREEAS > B KIAUE R (NGS)R o #E Y = B4
AR IEA A2 B AR SOTTEERE - RS S B e B e = G R AMHBRIHST
FARAETT AL - 2013 S A S (WHO) s 2 A BRI B L E R Z A g
(Expert Committee for Biological Standardization, ECBS) & jE 2 tH £ B 7 4 T 4m A
WHO TEFHSZ A DUAR s B2 A s A= BB AR [ haoH] > Bl ORaZ S i i
BAg e

A= 7 SR A (B[] P2 Bk B (International  Alliance for Biological Standardization,
|ABS) % 5y T 5t A= sH AP a8 A= ) BRI b B 5 % B g Z R PEE IR FI PR AR &
H 2 BB e v~ IR B A ) BRI E L 2 ] 5 B ) B B == (National  Control
Laboratory, NCL) k& ZES2 5 R la B o Al e > Bt ap{m AR SR 77421 N R si@ I
YLt - BUE ~ B 2 IR o IABS S B e B A Y B R hn Bne
H BRI PR VER TR & - BERAE SRS ~ Bl e S B L E RS E R g = > 3t
[ERFHE & SE A T R il S AR 8 B PR i (R Th S48 A H A Y AH B o S s Ay
PEAZEAE - 106 4F 10 H 26 HZ 10 A 27 H IABS 132 FDA AR 82817 5 & (USP)
HEERILEIZR T I AUE PR ME AR AR BRI M R Al L b e 28 E
FRERM ST ~ BUGR S A TERBE EEHE - AT Rl i UE AR YR
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A~ TERIFLCE

HEA

TIECE

10 H25 H BAR (B 1L H - =R FERE DC—ZE i 4E /)
10 H 26 H HEN S " TAAE Fr R A I AL A [ f R T &
® B4
(Speaker : IABS 7 Dr. Pleter Neels fzZE[] FDA 7 Arifa Khan)
® Current Perspective on NGS
(Speaker : Arifa Khan £ 5 fizg#E: F 45 A ¢ Philip Minor &%
Knezevic)
® Efforts on NGS standardization for virus detection
(Speaker: Ed Mee = 5 {irz%%: FHF A : Laurent Mallet and
Guanhua Wang)
10 H27d S0 T RAAE Rl e F A A P SRS MO S A B &
® NGS application for biologics
(Speaker: Eric Delwart %5 firz#: F 45 A : Dieter Deforce k7
Dietmar Mayer)
® Current virus detection assays and NGS
(Speaker: Marc Eloit %5 4 firzE%: F#5 A : Johannes Blumel
J% Luca Benetti)
®  Panel discussion
10 H 28 H B (G T 4 B —> 2RI 22K TH DC—HUR)
10 529 H BREEE—-50)




2 - GENFERREE

RIEHH |1ABS B15EEE FDA A S5ESEHZ 5 S AR B LR B U AUE e Rt
JEFH > BB M el et & > Erak IR R Erag RS |ABS Y Dr. Pleter
Neels 735 FDA i Dr. Arifa Khan #&{t: - EScth EE M@ £l - REEBERT
HoER S WS HE—IHERETH R - ARGH SR - REEEXRIAE
o3 2 BRI ~ ZAH A P R iR (b R T AR - 2B VB I R K AE R
Reffrz AERER -

— KRB
(—) KiEAEFF(Next generation sequencing, NGS)

NGS S £y o6 —AUE el B R AR E ik BT 55— (UE 7 77 /AR AR
SHEFF A » BEE NEERE  F—REFZEEER - SRR R E G,
AR UARIESTERVHET » M NGS Rifhatatl BRI - FF2K » NGS Kl
72 M 28 P W PR AR - D R R 2 R o R A A AR W B A0 AR T
(adventitious agent) gl » AHIZE T/ B AZ MR R HS T4 » HECRIHRARE &2 E %
2 NGS EF PG 2 AEA I IR IERE T2 5y Rk A sS4 (library preparation)
5% 7% e 4% 1% (library  amplification) ~ % [ 57 € (sequencing reaction) i (4% 47 #f7 (data
analysis) £ VU{E 5B -

1. BEAEE R F(library preparation)

TR 2 B A B 25 B, » F B DT A (i i R R 2) i 2 D)
FURE NP Y I T2 1 B (fragmentation) - 52 26550 5 BRRA NP 51 2 K FF
£ E#pE T (adaptor) - DUE Rt AnfE
2. BEZRJEEHEH (library amplification)

FEEELIA B EAVEERE T B REER (micro-beads) Sl /7 _EAY ELAFPSIAHES

» TE E A EAEE o BT AL ARG fE (emulsion PCR)Z & &
Bigs s 7 JIE (bridge PCR) » FL (L2 BB SHSH R FE(AFE AIUIUA 2 154 DNA 15 5) 5351
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FORUE T BHEHURE 2 A BGIRTEL - RS ERBRARRL TRy 5 [ B SR R R
FIETREGRIE - e Gl EE R RS EHEN ~ DNA R BERERE R &

1 o PABREREIG BE— DNA R EZ -
3. TEF7 S (sequencing reaction)

TMAE A FRE R F G A - NEREFPREE - Roche 454 EFF VG
4 P R BENE 1€ Fr i (pyrosequencing) SR GEFPHY » @R HPRFF B A 4 (B [E stk
MNEEKEK  EXBEEH/EZEKTRESR - BBl R kT
(pyrophosphate) - F2H HEEREEETRIA ATP FfifikEE(ATP sulfurylase)iiffizs £ ATP >
FE 2 elE (luciferase) B2 ATP BE & RE 2 (luciferin) T8 4L » el HEUHIES
AR - B SRR BB U] - SRR EFHYEEER - lllumina HiSegX
FEFFF-aRIE#EH reversible terminator fY7E 7R3 « A & AR sCn A S
BTG NE - B RS T FIEfE ST DNA R B » BT
Fe BB TS REEFFER - SHINNA A # &M E Fr S (sequencing by
ligation) U (#4228 S B & SE -
4. B rii(data analysis)

1 E PP (& B K 8 AR B ER AT B B} BE #E T EE ¥ (mapping) k& 18 (counting) iy
AT BOEE IR HFIER IR 7 B A -

(&) WHO ZHAUE Fr e fa E IR A1

P e an N SR M 5 B3R T 5l 2 MG E YB3 T A TR AR
A& i B A R DARE ORaZ 8 o B R — 20V - LI - BRI ~ Blidaas ~
REE )~ SRR 2 e M B B/ i U 22 - 2010 4 WHO Hiki Recommendations
for the evaluation of animal cell cultures as substrates for the manufacture of biological

medicinal products and for the characterization of cell banks | » & &1 JE a5 55 FH 2 B

VI B A B 2 el - B TR (master cell bank, MCB) k T{F4HARJE



(working cell bank, WCB).~ ZJg 1 (tumorigenicity) ~ Ef 4 (oncogenicity) K & M i
(adventitious agents); T« &2 2 MR > AG5 [ AHREESE (B EiHE(good cell culture
practice)ff & » DAREPReZSHZE dnon E 224 -

FR B4R E B ia EE S D UF AR 2 B MR R A 5 4% - NI - ¥
R BT A NI S A A Ry i AR AT BRI B - A SO R A il 5 & i &
Py A BB S s 2 A TR - ZRIT - BT UAAIAN Sy (U I FA A S 1
FH(non-cytopathic effect, non-CPE)E(J £y 14:(non-pathogenic) s A% » il: FEER R
#(porcine circovirus)AN Zy 2 AL 4RI » BTSN A AR S -
2010 435 B £ty BE Ay 48 P X I ARUE e 05 A 3 B DU IR AR e B v T 2 A SE BRI 55
TR B SIS S Y ERMREESEE > EETOREMELEIEHE - At
TAAE R 7 A A AR BRI M R AR 2 2 s FE AR - it 2013 A28 WHO Fiy
B 7 LE ) U {2 {1 B2 57 25 5 &7 (Expert Committee for Biological Standardization,
ECBS)RF R EATEFFHUMTaN A WHO Xt - a8 HE TR TS 1 3 e AF (5 A 2 4R
BT RIS E MR R A AR 2 S B - 0 R AR MR R

Tl > WEPREZIHZE fnin H 222

(=) 2B FDA AU Frdsefio s B

WYMo S IR i F A YRR SR i A - (140 2 A B TR
(continuous cell line)~ &l B4 S22 %47t (bacteria plasmid expression system) KA RS 75
I Z4t(baculovirus expression system) < 5 ST T AL E - FR AR T AU e
BN E AT A A EE 2B - WSS E AR IR R EAS R - &
IR A S A S E A A E A SRR (E A (CPE) - A S I E S A MR
JFRETA - 5990 Y1 e G U i B M AR AR A > R
RN IREG Z T > QA Zead iR - IS IO e it 28 M [0 B M 12
flabAan 2 EIER - 55B] FDA FrRlsiAnfiotss | - fe BBl T s Mom R g il 2 2



B RIETEEI » f55 [NAEEEUHEA IR T2 » AR A EA MR s R il
2k RTHMIIRIREERIRE ST - B0 2 IR R T A 2 EEanm ATHIH » HEOR AT 2E
LA

B > 4 » 2550 FDA B B[R] PR 4 1 U 75 77 2 (Parenteral Drug Association, PDA) Kz
B B A E BT B TR A R i A1) 2 [ A8 (advanced virus detection technologies
interest group, AVDTIG) » AVDTIG 75 /2t it — & gt 7 5T 5 - B
FEHEZR HEAUE el 23 R S N ARIR IRl 2 73 A U774 - B RTCE M 100 BRI/ A
AL > 7 [ E B TSR T & e & - AVDTIG 53 & FL{E{E 75/ N4H (subgroup A ~ subgroup B -~
subgroup C ~ subgroup D 7 subgroup E) » &/ NH 7557 B4R >

1. subgroup A: X HHAE 71 G 72 M LER Mg o A B RO R

2. subgroup B: FEAERFE R 2 HYIE 2L

3. subgroup C: HRAG /3T K Se 8 2 25 5 A s & HEL 1L

4. subgroup D: 4:¥3& 145 (bioinformatics pipeline) 53 78 17,

5. subgroup E: 1&4E45 R 2 IBHE T T AR EEIL

B/INHRCE ST RIS EHE RN T SR E BT T et A B AE AR AR M B R
Z R DRI EAE B e R AR )B4 Mo [ A AR AR L 2 T -

(V) ZRAEACE 34 il 228 P J> A= ) B 5 A s s A e R G

TAEAE s AT [N RIS R B VAL A B TR E - A A R UE Re
FRREHET TIE /. - B R BOETE Al RE R A SRR - REE e H ARV B R L R LA A
NE R TSRS - 1SR ARHZ L | B AR BV R RS - 281 - AU
FP¥a -~ (2B S R BRI ERe BB - I E AV E R A B ERR dHT -
A EEEE rRERE A RNE P e ERE T - BRGERAAR AR > &£
HEREEEIOHVERTA B EEAME - NIE > ZITAR AT AAZ 1T -
HERAYPRBIOA T 5 R DA =28
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1. D57 b R T 7AMERL
A ZCHEAE e RO B AR BT HERR HEof » & R E Fr - e BB ol
M EE A F & TR =R amE )7 2R F i A 5 2 8
REFIR N - SR ERRGE R A — M - HEOT ARG T A L A
B o B EL AR FDA BLE BUE R I T X AUE P Rtr L EREE R 5T - ]
P 8LE Rt in-house method 53 AIE7T virus spiking #5% » L& E P&
2 2SN DB 0775 2 S B P M B AR T A B
YV DUE AR b 2 T R AR AT
2. ‘E¥y&if(bioinformatics)
FH A ZCHEAUE i 4 SR SRR (VBRI R S BT D R Fr 3 B 4ES » BFS 1R 2 I3
PO A R TLLE 38T DUS IR R R RS - AL - ZREE R
56 RV BB AR R B R SRR - BRIL AN o B TAIERS
(method transfer) 5z &l 855 (7 (data. storage) /e 25 %5 Jy e flfifih 2 B 22
BRI ©
3. 1248075 (follow-up study)
& BT TN R R AR e i TR R KPR > & 353 A TR [1EH
5% (positive signal)i » ZEAE]FIFH ELAMAT 347 7 A S SR B S R E - Kad
TSR AR » WS TR R AR 1% G Rl 2 SRR

"
e ]
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=~ RE A R b R 7 AT

(—) FARE b -BONSEHRE

H BB &2 s M R AR IR R =A 3 = il -
1. <50203> cell substrates for the production of vaccines for human use
I B T St A e e R AR A s 2 SRR E - N S T A A (cell
seed) ~ TeHAIAEER %47t (cell-bank system) ~ 4HAEIELE £ E 14: (cell substrate stability) k2
SRR P)E (infectious extraneous agents) &5 75 - 2017 FFEOMEEHLES 9.3 ff$t
FIMRR R E N B T EE] > TR
(1) FMA PV (infectious extraneous agents): 24 NI A7) E fa il - 2
g1l T2 K EAE Frfddfr(massive parallel sequencing, MPS)
degenerative PCR Kz fif# %1534t (microarray) 2 ([&—) -
(2) “ifiktaiR(Testing of cell lines): FEJRHARE - A A dHAEEDH 1
mycobacteria Jz spiroplasmas f ]
(3) "Testinanimals ; ~ " Test ineggs ; & ' Test for specific viruses ; #4734

FATHHED

Infectious extraneous agents. Cell lines for vaccine
production shall be free from infectious extraneous agents
and a testing strategy must be developed based on a risk
assessment. One such strategb' is given in Table 5.2.3.-1, but
alternative strategies could focus on more extensive testing
at the MCB or WCB level. In any case, any strategy must be
justified and lead to the same level of safety as outlined in
Table 5.2.3-1. New, sensitive molecular techniques with broad
detection capabilities are available, including massive parallel
sequencing (MPS) methods, degenerate polymerase chain
reaction (PCR) for whole virus families or random-priming

methods (associated or not with sequencing), hybridisation to
oligonucleotide arrays and mass spectrometry. I hese methods
fMay De used eilher as an alternative to 77 vivo or specific
NAT tests or as a supplement/alternative to in vitro culture
tests, in agreement with the competent authority. If positive
results are obtained with either broad molecular methods

or NAT tests, a follow-up investigation must be conducted,

in agreement with the competent authority, to determine
whether detected nucleic acids are due to the presence of
infectious extraneous agents and/or are known to constitute

a risk to human health. For cell lines of insect origin, tests

& — ~ BOMEEH 5.2.3 Frig 5 TN B (E AR SR &R

12



2. <20616> Tests for extraneous agents in viral vaccines for human use
I B T SR AL A P B M e e T MR AR - B 2010 A1 A

N I 2 A SRR B R B Z AN I - AU e 2 R RS IR

HREEEZESEER - wENEOT

(1) SR IR E R AR EE TR By TRl 5 0% - A0 AUE Fr Rt - LUK
K9P RS R A Z AT RETE -

(2) BEHOFRET I R AR YH PR AL E TRE > 41:VERO ~ MRC5 ~ HeLa~ MDKC -
A549 ~ BT ~ RK13 ¢ CHO cell 5 - B3R5 A E iR s i Z IEAYE
T TIMTR EARA -

(3) i in mycobacteria &%z spiroplasmas f@fll -

(4) BIEEEREHE - BORASALL T 42 & B (stage of production) ; ZRIEIE ) » £
DL T g TA80H1E H (recommendations on the tests to be performed | ZR{E&
43 o

3. <50214> Substitution of in vivo method(s) by in vitro method(s) for

the quality control of vaccines
R iEsT Z B > NS 2 SN [ A AR B ek - 5% 050%

P T BRF R HA Sy B RAIRIR R © 12 AUE e S LRl v [F] R A

[FEREAMEST AT - SR o I tE - H RS S A RN RE T4 » AL - %

Rt e Ry b MRS [ A B — P BE B - AU e i (428 FH i P AR YA [

FPAIR B REEFr B B BB R AT TECYS - R HIRIR G - 281 - AR EE

o trossR A R RE T A B PR BEIEAE » WA RE S R R R Z

A AT Bt (infectivity assay) g IR R E & & BATEM K ATREIE AR

Z g o
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(Z) AR

T3 ARER U RE T T AR A SR S S AR A % oA A 2 A M - e oA
TERFE TR EAY - TaPE R R AR SIS - 5T EMESE A (F RHIE 2 Fifg
SR Ry Fe MR AE (acceptance criteria) - R ICH Q2A K Q2B X NZ » BERgBUS SV
JEST ¥ S Ln AT 7 7E T LIRS > HEURT » ZE NN LLS BN SR 2 AR E TR H RN
TR o AR IAAUE Rl 2 E P A SRS MO [ ARl - B s IR 2 52
B IH RN » 5% M T A ERORE A & Al 2 RS e B TR R A i R Y DB - A
K@kt > i Dr. Siemon Ng 53 % H RiBUS R I T34 0 77A 2 7RSS - LUK
SRR E B S o T H T DU R » et S Ak~ RS DLETEm -

1. M T AERGT S

TAAE R Refatg Al M R R — G RE oA 704 » B AlRiE & 2

T B IRE RN 2 DB - KA E o R T AL (sample

preparation) | ~ " t#255% (i (equipment) | ~ T #UEGTER (validated software) | ~ T 4581

E R (validated computing platform) | & " fi#z5 53 M1 (analysis interpretation) | =5

B TET BR PR R AR EIH H ey e —

Sample Equipment Validated Validated Analysis /
Preparation Software Computing Interpretation
Platform

+ Sample handling  *+ Thermocycler « PhylolID (in- : gl‘::‘tz':“"g * SMEs (Molecular /

e, e TR e e

- Controls + Sequencer Software stgrage + Follow-up design

+ Barcoding . Misc. Lab Equip. . :'inga_ta . Archiving + Investigations

+ Library ysis + Report generation
preparation + Database - _Data transfer « Regulatory

+ Sample flow Security, Audit trail submission

+ Personnel flow 21 CFR Part 11 Compliant

Bl ~ T ITAMERGTE R (SRR G E )

14



(B

AR R ACE Pt 28— 28 sb BRh FE L &R A —
P IBREN Ry AR T E 2B B o IRAERU R R AR R
HAT AN AR & M e B B e A 2 e - HaTh & 2 ka5
HEHA 71 EAFEKEBEEIREEEICRE A —2(E =) > SETEREZ
ZHESHEREART B B RIS © 55 - BRI I (8 H 25 [~ (primer)
{552 1 (adpater) K AE V)R (biological barcode)iRe EHEIE 2 0% » TRETTA
TR EIHE -

Comparison of different extraction kits

QlAamp UltraSens QlAamp cador  High Pure Viral QIAamp MinElute RTP DNA/RNA MasterPure inNnUPREP Virus
Virus Kit Pathogen Mini Kit Nucleic Acid Kit ~ Virus Spin Kit Virus Mini Kit Complete DNA DNA/RNA Kit
and RNA

EFluPan | = FluPan lI MWitotal Purification Kit

B = ~ LA EAH ZEASCRE R (25 AR G Bk
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(2) PEsa

HimiEnNEF R IEMEE 1L > 75 Roche 454 ~ Illumina HiSeqX 55

FPre  SERFEEREEEEIR— -

454 [llumina Life technologies
RELH Roche HiSeqX SOLID
JE R Pyrosequencing | Reversible Ligation
terminators
i D Emulsion PCR | Bridge PCR Emulsion PCR
(in vitro) (in vitro) (in vitro)
B EEARE | 600-1000 36-250 50-75
(bp)
AEHEE 99% 99.9% 99.9%
A HEHE (bases | 700Mbp 900Gbp 320Gbp
pair reads/day)
TEREH 9.5-40 0.07-0.23 0.07-0.13
(USD/million bp)

£ EFPOERLER (SR S G
B S T P P 5 2 S PP O A ] » (S B e B
A (A 0 % L HERE B A6 #4083 28 (thermocycler) + 4217 53 1 25

(bioanalyzer) ~ 7 [ (sequencer) K AHH H B FTH H -

(3) HOMHE R 4P TR

TAEAE 45 AR aH e /s (IR A 7o p e, - s

VP s
~=

IR < E %

TR P9 BEEE (contig mapping) » BEEE& AT B A > 244k E
ATTERE T SRR RERS - Wi - EFFSEREEH G I mEE

16



PEREEN I BIAREIIITER A N - e PSR
FIRENE AL K RSP - NIEHHE K RS S HESUR A A Bk 2 DB >
TS B H ARG A S E FEIRRCA ~ SN HEY ~ i A AR RS SRR R
KEFHH - W5 RS RS AR TSR » DUECRAERF (R DRE -
(4) FESEIHT

FEREATE PRy » B s B R s A R AR LR N
BGERHY AT - ARG AN R R AU Fr B B B R A T oA PR
PRI IEE Ao ) 7 O S I S S R AR SRR AT R i R gL
FRAlERIEME - WHEERFTARE SR PR E - SRS RATE
ANPTANEER - B EEE R - MRS A ERERVER > DIERMRE
B5E(follow-up study). FLfE o GIANESR ¥R 2 AL NAGHAESE - Prig i1
HEREIMIN > B HRIGE Y IFFEEE4(remapping ratio) ~ &AM
IWR(EEERNEE - EARRE - SNETEE M ~ BEHITYIE Z B NER]
RN~ R RECE ~ ARV CE B F ) AGE TRl RRL - I5 &
BNV TA 2 528 e FFEFETRRE T - J5 e Seah SR B TR A
ZHEIEERER - AJREFONEFERETYIH S A B -

17



=~ KR EFEATERRIMRRERRZ 25 YEEL

L AAUE PR L E S AR VR A R 2 258 - DIERAE
ERF-FeHERERNLESS - BB R AEYEELZEEFRIFEAT (National
Institute for Biological Standards and Control, NIBSC ) 1FZF- 217 H N K EF 2
SHYE » WS FYERHERN S RN EREZIEEL - e
TE A o TR T P B B A I B B Y ISR R (limits of detection, LOD) -

LAY L — B LK B S E AR BB A B AR YRR e R SR
SHHVRR R » AV EE T AR R BE T 5 R ROK » RS A FINMES L2 S
FEE N > HEE AR B e M SRR T B EE L S s AR SR - (NI S ETME
FHE AT A R A pRaZ S fnin B 22 4 VR HE— 20 1T AR V)R E VX4 (bioassay) #E1 T
anE Rl 0 T2 RS HOR PR E G AR PR 25 » APPSR L 2 BN TRR
REA] 7 R LU TLAE B (EPY) -

(1) BRI BT

(2) FHFEFEENTTE

(3) EEER=E  EhniE RIE

(4) BRI RS R

(5) BEVHREEE(EERXZEHFE

ity | Startof Retum of Data from Statistical analysis/ Report submission
material | collaborative study study participants Report write up to WHO ECBS

[P0 ~ AP B A AR A ] R ACRNIBSC B 5 H)
KA Fr AR E 2 0T Ry oA (L EE B AVEREN - SR — (&8
RIS M el 2 25 PE il 1E R A R EAUE e tee il & R EEE 2 (8
IR 2P S IR ZE 52 - DUE R ILRZ ORI B MRS AR - 2B BIEH (Viral

multiplex 11/242-001) A0 Ry 2 B i 2525 & M S E 2 ST RIS - ZR1MT » IR HLAE

T

18



TENEAEHE BRI B HVAH R FH ISR S R s S A SOt R L P 4 A
T Ry B S s SH S E 2 SRR - ZAMEH N &R 2N
BRI 7T > HEXISREA EIXER 531 Hp R RS AE » & A B S pld R S AR S
HSHEYYE Z aJgEME - NIBSC Y2 L% iR xR B — TS FIR o > 5

e BTPAA

AT T -

(1) yEsfr i dE (Enrichment of viral particles)
BETE 25 T (B A B MR e 3) BT IE - AR R A s it i

SRR BRI TE > TR S SER 3 (20 Astrovirus ~ Norovirus Z8555)

RIZ0Em AMas R &bt - PR R S B AR B i TR -

(2) HEIXIEZZHY (Extraction of nucleic acid)

R T AR B RO TR B 2 H - G 25 TP 3T 77T~ DNA K RNA

257 > IREEERE S ] oy Ry VU RAH

(sSRNA(+)) ~ F[F EiRE RNA (sSRNA(-)) K5t RNA (dsRNA) » sE4[E 71 ©

> TR Ry®E Rt DNA (dsDNA) ~ TE[H BEfi; RNA

DNA RNA
A I
1 1 | | 1 |
ssDNA dsDNA SSRNA(+) ssRNA(-)| | dsRNA
T | e [
Sapovirus

Non-enveloped

Enveloped

[ 71

Coxsackie B4
Rhinovirus A39
Parechovirus

HHV 1, 2
CcMV

Coronavirus
229E

vzv

v ZENERREMRE

MPNV

RSVA
Flu A H1N1
Flu A H3N2
FluB

PIV1,23,4
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(3) EEILAE Rk ANJE (sequencing library)

R RE AU AZ I o T T IR S R R S (R - A TIZ IR A B (L - FRRHCE Y
K B bR b BRCE PR -
(4) JE 7K (Sequencing) K ERHE L 7747
SBILERFERIE R E A B XX UE - F & #1TE R » MAIA in-house
AR AET T AT -
(5) &R

AR BILEIFERTE R E S 25 MERHEE T T EH T AUE RO
Tl ESRANE AR > B 6 s S AT A B E R - EERIRE
RELATARESRERAL - 5540 WA 6 BERMARFEIMRS (8 T 5= O
A+ AESELEAELRFTR

\

20



b Feas R ch B [ElR 3 A A B B S fY R AUE e~ F & 2 tell] - Hopiss
SREAEREN - HARERZEENRFINR BT AFAHE - & 25 ERAARE
TR B B = Al S AR AR » PRELIFA AT B8 Ry X AUE FeRatg i@ e/
Fi BRHIEER RS - BB A HTE R R T LY - 28T RIS il e A
ER<FFPS(conserved sequence) - #ER BRI EEAET TEL T AT o EETHIRATZ P
JRRG - S E5REE HAVEREA FTAEE - LSRRGSR - NILE R EY
72 S R AUE Fr R L R Y — RHREK - 2801 - % Z W iE &4 (Viral
multiplex 11/242-001)AA & B DNA #8277 1-#yf a5 A M & E 25047 - B
ERF A E R (matrix effects) » i34 B4 HBE(F BE ME T Z B2 EYE -

NIBSC HpiZIE# L AR EFEVM 25 YE A A EE
Wz 2HYNE - IR % BRI A LI DR S R FrE A - (EiE
BT ELREEL A DNA ~ B DNA - IE[E BERE RNA ~ & [E BERE RNA &2
B RNA (dsRNA) » HEERE BN HEHIENEIR(LOD) - % % ERHikRE
HBEERRME - DU E B

(1) BEEREEHAERNE

(2) /& BSL-2 FESIRBEEN)R E 1199 [ G (non-Specified Animal
Pathogens Order, non-SAPQO)

() BERTE L = JI{HE(high titer)Hy ik 25

(4) IEEEANFEANREC THREDZE YN FERR)

% 2 IR B E RS - IR E S Hil: DNA - &
s DNA ~ IE[E BEfE RNA ~ & [l BEfE RNA K8 RNA (dsRNA) » B AUERMERF
SEYINE AR - NIBSC HRTIEEILSR S 2 W » et 2018 T E
E LB B - 2019 BT EINTZE - H %2 R H LI B AT LAE Fsoh
A [F AR 2 2ZYIE (M i) - I AEE T NER B2 2 (EE 0T -
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DNA RNA
| |
1 | ]

ssDNA dsDNA ssRNA(+/-) dsRNA

PCV-1 (c) Adeno 2 (I) I_ Rotavirus (lIs)
mMvm / PPV () |[]/C/BK(c)

Non-enveloped

HHV 1 (1) Flu A (Is)
=1 FeLV (I, retro)

Enveloped |

|: linear; c: circular; s: segmented

Bt~ FoNSERHBERREENEZIR T THR(SFER g Ek

» FAMAE PR i AE R
(—) RS I I A I RS R A i e 1 e

e BRI SRR - HEA Zia ok ~ BREEES - A RN TFEYMEM S
SZINRIRIFT A > INIE - SN B bl Rt BB R THIRRERIH H - (RERHISIMR
TR R AR A e IR e 2R IR RS B AR T e oo A - 1K
TE PR A = i . H A SRR KR [ YR > s R ARSI AR A MR A2
FIEEER » DIHECRE i E 204 » BRIELZAN » UEAE TR o] 28 A L B 7 o P
AR E M (genome stability) » 5 SR EEALANE MR - H e 1 s (R W
mLmt  BEEL RN INERE P ee A 2 - HEyRERERE T - R’
REIE R 854 2= 2 SERE. ©

b
f

‘f!\‘

=

(Z) RS N2ETEEI(in vitro diagnostics, 1VDs) 2 B
AT BB E AR R GRS - T AUE PR BRI A A R R 2 2 IR
DREAH RS 2 A AR R b MR 2 B SR P - I AR PR 8 B P o P 2 et
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Bl Sy Bt - — R B E BT 2 elilslls - SR T ERRE a8
HMaHER - #52E HATRIE > 5B FDA G824k 2 TH NGS &4 K 3 THIERCHA -
HFEEZ A NGS FiffE FHY e B Z HERIZU2EEUE » o Z B SR A i
KRR A > MRS A A FEHVE ] 34% - LU lumina MiSeqDx =541

s il ] > 48 A 2 % st ] MiSeqDx universal kit 1.0 DR it B\ E(R - BB2E—5F
e o ARG EAUN ELE BRCAL K BRCAZ2 ZAZG2€5 2 CDXBRCA f[H2
BT - INHECREEEME SRR R > s b i - BRSE = L
i A% 4L (premarket approval, PMA)#EE » &5 fE B -
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AR FAR R Z g B BIEREg ~ B2l UER - AR E B R BEREE &
FHER S T RREIFE EIEACE Fr f IR 2 R A= 8RNI [ i 2
BORT 5% I S R AR - ANF ol ~ MUK AV B 2 B 5 b Btk - B
HfEPRE A FHEE 2 & - MERIRF AR PR AR R S St B A s o 2 38 e K U775 — 8L
Mz Bt ss - DUE Bi& el Attt - MM TIetisHET 2 2% - &
PRI PSR B RN 2 MG e B R HE RS - R R B S IAER b &3k
TR PE_EAHRE I BTSN B R A e B 4ERT B Z B 8130 HHREE S
T B A s ey B M A P SR S et e RGN EBIE CERT S E T B
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 FFERERERE PRI EARRE » WRE D EE R B R RESS

RUAE TSR MRS - 0 B S BB R R V&R a4
R EAUE PR A FHEIR P B B = T A - REAUE il B RTE#ZER R
ERPR T2 ~ SRR NRG SR A R A SR s B B Hille ey - 28 KSR
RTNE R ERE - KB EH SRR E AR - R UE P
T 7 AR BB 752K > AHRR S IEAE in 2 BT T i S EIES DR 2
HER > R R ARRE RT3 1 - SR e B S i i o 2 ' LS4 e 83
o DUEIRIE 2 A e 2 o B e B 5% Fre B AE BR 1321, -
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 FFEALBMEREREZ N ERTE - WREFNSHREXRSETE

AR EHT > REBSEUER - BIRE RS A E B Ry SR S RO
SR - G T IRBH IR 5 R R e P e RO TR PR Y, - BB T H R
RIS, o SR A B R R b A RS A 2 b SR A AR T I S
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