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Table 1. Data requirements of biopesticides registration in the USA

;eSt guideline Data requirement Altlt use  Test substance” BT 1o otes?
o. e patterns -
SR SR R MPY EP fit
Product Chemistry and Composition 2 S {LEAF TR
885.1100  Product identity & /TEER] R?  MP EP
885.1200 Manufacturing process B R TGAI 1 MP TGAI Eid EP
885.1250 Deposition of a sample in a nationally R TGAI TGAI 1
recognized culture collection  FHFR{FIFEL
#ie
885.1300 Discussion of formation of unintentional R TGAI 1 MP TGAI Ed EP

ingredients #fIEH R 2RI BT
Analysis and Certified Limits 43 FIRR{E 2EHH
885.1400 Analysis of samples 15T R TGAI B MP TGAI Ei MP 2

885.1500 Certification of limits  PR{EZEHH R MP EP
Physical and Chemical Characteristics ~ FE{b M 2XER1E H
830.6302 Color EHf1 R TGAI TGAI
830.6303  Physical state {JBHARAE R TGAI TGAI
830.6304 Odor 5/ R TGAI TGAI
830.6313 Stability to normal and elevated temperatures, R TGAI TGAI

metals, and metal ions  fEFEFEE « &8

HI< iR E
830.6317 Storage stability E{FZE M R TGAI B MP  TGAI £ MP
830.6319 Miscibility (B ERHAEM) R MP EP 3
830.6320  Corrosion characteristics  J&fil{%: R MP EP 4
830.7000 pH R TGAI TGAI
830.7100 Viscosity FhiE R MP EP 5
830.7300 Density/relative density/bulk density (specific R TGAI TGAI

gravity) EE/AEREE/AEEL (L)
D MP = #4582 & (Manufacturing-use product) ~ EP = & & A i (End-use product) » TEP = — % f5ef& FH & A i
(Typical end-use product) * TGAI = Jf#% (Technical grade of the active ingredient) ~ All = _Fift 2= 5(kEHRY
D R= FFEL
D LR VIR EE S BRI AR AL - B BRI TR A AN S E i E (agreement) » DIREIRAEZ LIS AR A HA S
WERE
2.5 RO A SR A 2 A RS PR A W AR AR © BT M A EERTR TP T » BRIERHS T Tt
Y E IR AR R ATRENE » BRGNS » — @RI AR SR - ZOR— BRI Ay S S 2Rk e a5
Mk
3AEAE AT RIS A P R S R A
4 EMAYRERINER - BB SHUEA RN AT
S5 AEUGRERI R AR VRS SRR AL
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Table 1. Active substances of attenuated virus strains worldwide

Trade name Attenuayed virus Registered Registered  Host p}ants Approved Appli‘cation GMO
R4 strains ‘ m:lmber Country ) applied . site (Y/N)
TR I BRLTFIR B3 Y UHEE I it ) B
Agroguard™Z  ZYMV-WK PV-593 EPA Reg. USA Cucurbitaceae 2007  Greenhouse, before N
s bR 75 — No. 82706-R E7) HiER transplanting to the
W PV-593 field with the 4th
true leaf
appearance
=~ BHEEIH
MRS 4 FrE
IEHBIRTED 5
Kl
Curbit® Active EU 2013  Greenhouse, before N
substance ID: B transplanting to the
2020 field with the 4th
true leaf
appearance
=~ BHEEIH
MRS 4 FrE
IEBIRTEAD 5
K
HEEWP ¥ ZYMV-WK-2002 BARKES JP Cucurbitaceae 2008  Greenhouse, before N
2tz BELEHEOEE - B HA iR transplanting to
Y-02 TR 952022 21525 field
e~ BB
30
PMV®-01 Pepino mosaic virus, strain EPA Reg. USA Solanaceae 2018  Greenhouse {5 N
CH2, isolate 1906 No. 92554-1 eS| Al
Faat) =
ﬁigﬁ;ﬁkﬁﬁ CH2 fi Reg. (EU) EU 2015 Greenhouse 4%
2015/1176, Freiz]
Reg. (EU)
No 540/2011
RD2018- CA 2018  Greenhouse =
19(PRD2018 JIIE-VN
-12)
V10 Mild pepino mosaic virus Reg. (EU) EU Solanaceae 2017  Greenhouse % N
strain CH2, isolate VC 1 2017/408 B Feah
PER T A 7 CH2
iR VO 43k
Mild pepino mosaic virus, Reg. (EU) EU Solanaceae 2017  Greenhouse % N
strain LP, isolate VX 1 2017/406 Byl Feai

BERER OB R 75 LP
hnsR VX1 SR
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R 2 Z BT T

(—) EWFeE

B RUR ST 8 N s A BUR 35 — BE
R 3k ATCC PV593 (b ZYMV-WK
PV-593) » 2R rE N E(LIRAUREE (ZYMV)
B E R Ze bk R )E 1986
REBIE R Z N (Cucurbita pepo) H
BRI R ERRBLL ZYMV JF
ISR o B ERE RHE Y BE
B ERENITREE 208 F
ZYMV-WK PV-593 #&4i 5 55 B ks
0.05 mg/L = {58 F 7 32 B 55 5 H W B 3 B
(jet injection) FEAH I ~ FR L (marrow) »
BN~ 2RI~ PR~ SR RIS IS4
ERMEW I 2~4 FFEZEL 9 B
BBCH 11 @V Ry ERE BEAE Ry 585 - #5
DUEERE ZYMV iR B R LR EA -

ZYMV-WK PV-593 ¥E 5 55 kRO 7E
S Tt 2 ) SR 0 B E 2 1 e S B TR
ERiZ RNA FFER - DUEF ]S | g 2 00y
ZYMV 5 5 #R I FE T 32 21 58 AR FERY T
2 - ZYMV-WK PV-593 T] 1F Jk Jis #H % £}
TEY S - E N AR BRI R B - 3
HiF & ¥ ZYMV-WK PV-593 Ji gk &
&I IMRES o EALEEE R ZYMV-WK
PV-593 JR BRI - EEIEIE T L B
W BIANfG S EEEK ~ FERRA . B
GELSRLEWIE - ZYMV-WK PV-593 %8

TEPR s B L BRI 55

AARGERN B BT AR A H e R B % ~ S
DI R 2 @G E1EE » [[IREAE 0N
At EE RN RiFryRESUR
(12 > ¢ g RS ZYMV 5 35 2 9% H 3
B > i ZYMV-WK PV-593 3175 H %
i1 o AT < RE EEMERAT 75%
(12) o« HEf ZYMV-WK PV-593 355 #: R E Bk
WO B AR - fELTS] (1997
B~ (2006 FEEE) FIEUEZ
DIPg 4 Curbit™ HEFTEED - KRB
W EAEERR YA GR=) (2 -

ZYMV-WK PV-593 ¥4 5 55 bk &5 17
T £ ATCC (American type culture
collection) » T {E#m% Ry PV-593 » %5
PRiE 1986 4F Ak B 4 Bt v By 48 AU I 55
ke

() EBI5 i

1. £ AgroGuard™Zz L

ZYMV-WK PV-593 JH R IEE R E
SRR % R AgroGuard™Z - A 2007 4
8 HIHEER o %M A o A H| R IR 3 i
(Bl H 22 BE JJE A Bim-GH™ -
Field™) #ZHEE(L)H L 02 -

TERG % AgroGuard™Z i A &
EFiRZ ZYM-WK PV-593 [/ 55K 5>
BEE R 0.000005% (0.05 mg virion/L) » H
R E S ER 5 < 108 JREMAL L - &
TR IRAAMEMEARAER U RIN)
R ARE R ~ EHAEEH ~ BIAY - fi A
Fiik o~ BIRE ~ JEREAYREL 4T (unintentional

Bim-



56 EEMESSERIEE 5 10 1)

ingredients) ~ FE fih 2> A1 > FR {H 7& AL ME A B Al AR 8 OPPTS $5 74
(certification of limits ) ~ 43H7 /73% ~ Bk, 830.6302 - 830.6303 -~ 830.7000 -~
M%E - JEEREATE A RERSE -~ 830.7300 ~ 830.6320 ~ 830.6317 &b
REERA - FE@E - #E A0 B DERE (RA) > EffEG (%o -
NSRBI - ARG (FAWR) ~ SRR (EREI RS IIZERE)

K=~ B¥KSD ZYMV-WK PV-593 ZEL L4188
Table 3. Product overview of ZYMV-WK PV-593

Items XHH Descriptions giHH

Identity ZEHEEE Zucchini yellow mosaic virus - weak strain

Culture collection 54 HF1F ATCC PV-593

Trade name pE 1% AgroGuard™, Curbit™

OPP Chemical Code OPP L 224E5% 244201

Basic Manufacturer H5ERg Bio-Oz Biotechnologies, Ltd.

Type of Pesticide ~ BEFH¥EI Microbial pesticide, plant viruscide f§(2E Y28 ~ HYIA%R I

Use Sites  fiff AR % Young plants in the Cucurbitaceae family before transplanting in the field
THE RS T A AT

Target Pests  fZERYEY) Protect plants against severe infections by zucchini yellow mosaic virus
PLEEE s = LR AOR 5

Formulation Types  H7E%E5 Liquid j&ae

Method/Rate of Application i FH4E>R In greenhouse or other environments, under positive pressures, the

pesticide is directly sprayed on young cucurbit seedlings at the rate of ca.
0.05 mg ZYMV-WK virions/L of product {Fif % sl HAMEZSEE N LUIE
R KA Y R 2 R T AT R E YIS - I A F0.05
mg ZYMV-WKJEEEfER: L -

ZROU ~ ZYMV-WK PV-593 &SRS ikia ENRE 2 ERFRD
Table 4. Data requirements pertaining to product identity and the manufacturing process for
ZYMV-WK PV-593

Test item JHH

Regulation!) 157 Hil
Guideline? #EHI|

Product identity i85 E 151-20 9
885.1100 2
Manufacturing process #4581k 151-21
885.1200
Discussion of formation of unintentional ingredients  JERERY /3 & 35 5 82132 11-5(2)0
Analysis of samples 1515347 151-23
885.1400
Certification of limits  PR{EZ5HH 151-25
885.1500
Enforcement analytical method P THYZMT i 151-25
885.1800
Physical and chemical properties  #i{{ 14 151-26

D Microbial Pesticide Guidelines Reference No. 40 CFR 158.740
2 OPPTS Microbial Pesticide Test Guidelines
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KA  AgroGuard™Z (B D ZYMV-WK PV-593 &KAEREK) ZIBbMHER

Table 5. Physical and chemical properties of AgroGuard™ Z containing ZYMV-WK PV-593

Items Test Guideline Description Test notes
HH SEFIHERI R SEHE
Color 830.6302 Dark green liquid O
Bt PR VAR
Physical State 830.6303  EPisa Fluid O
YIRS IR A R R
Odor 830.6304 Aroma of crushed squash leaves O
ESUN VEERRIA P IS ok
Stability 830.6313 Product is not chemically reactive > » Not applicable
ZEENE A A L B R AN5EH
Oxidation/Reduction 830.6314 Product does not contain oxidizing or reducing > » Not applicable
Atk = agents A3EF
AR B AL BCE Y E
Flammability 830.6315 Product does not contain combustible liquids >+ Not applicable
PRRE BE AR S &S i
Explodability 830.6316 Product does not contain potentially explosive >+ Not applicable
HRIEE components S
FERLAR B AT RERERYEVYE
Storage Stability 830.6317  4°C - 14K O
P LENE
Miscibility 830.6319 Product is not emulsifiable or diluted with '+ Not applicable
RBE (R 1 petroleum solvents i
FEMFEL G LIS R R E
Corrosion Characteristics 830.6320 Product is not chemically reactive > » Not applicable
JES gl A A L B R AN3EH
Dielectric Breakdown 830.6321 Product is not intended for use around >+ Not applicable
Voltage electrical equipment N3E A
AR FE i FAE P A B - R ik o o AR 7 Bk
pHE 830.7000 6.1+0.2 O
Viscosity 830.7100 Similar to water O
R ALK
Melting Range 830.7200 Product is not a solid >+ Not applicable
Rl =] AWM I R LR AN5E
Boiling Range 830.7220 TGALl is a solid > Not applicable
S I R A2 W AN
Bulk density 5525 830.7300 8.3 Ibs/gal. O
Dissociation Constant in 830.7370 TGALI is not ionic >+ Not applicable
Water RS Rt TR L&Y ANEH
K e B
Partition Coefficients 830.7550/60/70 Product is not organic or non-polar >+ Not applicable
TIECFREL AEMIE R A BRI L&Y ANsEH
Water Solubility 830.7840/60  Settling may occur — shake mixtures prior to O » JEERAESS
TR use Label
AIRERTLE - SEIRTAIE RS
Vapor Pressure 830.7950 TGALI is a biological entity and should not ><" Not applicable

SRR

evaporate

R EYIRE - AEAHE

S
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EEEZEN (4°C » 14 K) ~ pH (6.1£0.2) ~
FHEE GEIK) ~ BB (8.3 Ibs./gal.) »
REM (FTRE A UL - BE AT —
) » N7 B PO A9 A R 43 £5) Ry i
T B ST
2. BN Curbit™ 353 B 2L 61

FHR BN B L F AR fl2 i O - B
B2 25 (Buropean Food Safety Authority,
EFSA) ¥ H ML HETEE - Curbit®

HEHBNER L ERREBEEHLEE
(Rapporteur Member State, RMS) FirfE
Z AR K EFSA B[RS EE R - 15 HI 3
Afdiam o AE it am HatH] ZYMV-WK 5
E SR TR IOy —FEEB T (elicitor) » Bf
HEHERHEYEIE ZYMV JEHEkRZE
e o FAMMRBTI AT SOR - 1L
Al B E R B BE AL 2 B 0 RKOES
(endpoint) - tHEAE EHIE Kt (E

HRST Fs ZYMV-WK BYERZEN - H —) -
RMS (UK) received an application from applicant [Article 6(2) of Council Directive 91/414/EEC]
HAEEAIA] RMS (UK) SEZCHHEE [91/414/EEC $5°%5 6 (2) 1]

y

Completeness of the dossier was checked by the RMS [Article 6(3) of Directive 91/414/EEC]
RMS HEEE 5 31 [91/414/EEC 558 6 (3) fik]
RMS provided its initial evaluation in the DAR [Commission Decision 2006/586/EC]
RMS FE#E S E R (DAR) [Commission Decision 2006/586/EC]

V

EFSA, the RMS, and the applicant provided comments and evaluation
EFSA ~ RMS BeH35 A S5 R 3

y

EFSA provided risk assessment and risk communication EFSA $&H} JEUS A B a8 o i i s e

y

Peer review of EFSA, the Member States and experts [ EFSA ~ &7 & R BB 5 E TR 5 R A

y

The conclusions arose from the consideration by EFSA and the RMS  [B] {55 & IS s

\

Member States voted on the conclusion report in the PAFF Committee
W HBFE PAFF 2 B & B i i i

y

List of approved active ingredients

BRI T B
B— B R ZYMV-WK CHBFEHEEETREH -
Fig 1. Flow chart illustrating the application and review process required to register

ZYMV-WK.



1% 91/414/EEC 5<% 6 (2) f& -
KRR RMS By ® » HYLFE] Bio-Oz
Biotechnologies Ltd. HYEHGEE SR HHEZESC
& 91/414/EEC $8926 6 (3) fRAVHE
TERIEE R - 5 RMS 24
YR 5 52 (Draft Assessment Report,
DAR) » I #% [F] 5 35 & % - Hhpk B B A
Bio-Oz Biotechnologies Ltd. 17 &Y i 1
P o FHAAZER DAR FF4hE R R
ITHREEH - Kt EFSA MRBEEC EH
188/2011(EC) 45 8 f6& - 3t — % fiE 30
ZYMV-WK $HE Ji5 35 PR 2 757 ] 7H 0152 L

YR B < P 59

91/414/EEC $82 58 5 BLE AR M i o
Fham o IRBHREFE A MBI REER - 1R
ZYMV-WK FER SR 0T A F Ry a5 -
HYUEAEEEYEE ZYMVIEHEL -
MRS SN R
) 0 %] ZYMV-WK $SESR kA P2
FFIE -

HEE S 2 R A BN S B RE T R 2 28 2
EVERTE R ®  EiEF ZYMV-WK
RIERBERBRERE Y WEH
(Potyviridae) » FE$55E Y Ji55E (Potyvirus) e
TG ESEX E (polymerase chain

TN~ ZYMV-WK RSk £ E2ETEE ® (OECD data point IIM 1)
Table 6. Identity of ZYMV-WK ® (OECD data point IIM 1)

Items TEH

]

Descriptions

Active micro-organism

EETE

Taxonomy

MRER

Species, subspecies, strain
i~ el R
Identification/detection

=N [DAREA

Culture collection Z{F

Minimum and maximum concentration of the MPCA used
for manufacturing of the formulated product (cfu; g/kg)
FI AR PERG BRI = (cfu 5 g/kg)

Identity and content of relevant impurities, additives,
contaminating organisms in the technical grade of MPCA
PCEYIEBE R RGP SRR ~ IR S Y

e AR

Is the MCPA genetically modified; if so provide type of
modification MCPA
TR RIEHT 2 AR  HERR LR AR

zucchini yellow mosaic virus, weak strain
JE B B LR AU P B ik
Potyviridae £} » Potyvirus J&

Zucchini yellow mosaic virus, weak strain

1. ffF PCR 47 {2l
2. i ELISA S5l RIRAHEE Bl ZYMV f977
ERAEE

ATCC F1EHR9E : PV-593
AEIERET @ 0.05mg virion/L

JltEE TRy ZYMV-WK SEER RS A TR
GerIRINEEFr (Maayan ARE5HE) chAEHUEPIIEH -
FERGT R SERUHRIE T WTRES A RARFEMINL
IR B - R REMEYIESY) - KA
FFETSRAE YA D

s
[=]

D RERF A A B I S S A A Y BK 5 E R R Y RUE BOIRMERE - R O B R A o A R R
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KT ZYMV-WK ESERSMRINEMER1E L2 HT75% (OECD data point 1IM 2 ~ 1IM

4.2.8 ~ 4.3 K 1IIM 5.3)

Table 7. Biological properties of ZYMV-WK and methods used to analyze it (OECD data point
IIM 2, IIM 4.2.8, 4.3 and IIIM 5.3)

Items TEH

Descriptions #HH

Origin and natural occurrence

ERUEGIERSAERING

Background level &g

Target organism (s) 1Z[4EY)
Mode of action {E K&

Host specificity &5 EH—%

Life cycle Z:jG5

Infectivity, dispersal and colonization ability

A - SRAESHRE

Relationships to known plant, animal or human
pathogens
EREUAIEY) ~ BPISR ABA IR B < R fR

Genetic stability JEEFZEME

Information on the production of relevant
metabolites (especially toxins) 4= AHRE{CE
(FAlEmdR) &M

Resistance/sensitivity to antibiotics/anti-microbial
agents used in human or veterinary medicine

B ABERGE T8 2 FUAER U RIRY
PUZEN: /U

Manufactured micro-organism (principle of
method)

EESSHEY) OTiEIEED)

HCIR 2 1986 AF- i HIAE IR o3 BERY R IR TR AR o (6 THE fitiFH 8
I A YIEFEREIE (species level) YA

TR - RS o R - KRR EE ZYMV
KRG » HAERIEYIIRERREY ZYMV-WK 8HER AR -
Jre A RIERSE R R

HE ZYMV 5%
RO R

— R ITEY)R 5  potyviruses (ZYMV-WK) B EEHF I H
—

IR TERER AT EAE IR - ZYMV-WK EER IR
HERE T 2 (AR - RILEFLIEC » ROWEREIET - HX
FRBTFEHEH - & ZYMV-WK YR SR s (R
5z helper virus) FE[FJJRKGRT - WF &8P DU ZYMV-WK ¢
TERR MR (LLAR A BARR )

ZYMV-WK EERE e A& S 1 SRR )
> HWFE R T7 HIERFAME © RO 3 A A7 TGRS
HMETE o BSCEWTSESEH - & ZYMV-WK EER AR B A
e (AIEBDeEE) FERIRCALR - EFain] LIERE ZYMV-WK
FRER PR

ERBh YRR IR B AR A CAIIRILR © #EHS TR
MRS ZYMV-WK BSFEfRHEPRELE 3 1 potyviruses Jii#
ENE]

H 1986 FELIK » ARG RIGE MR E AT b B
BELORER ZYMV REAREY, #H3%

HATA ZYMV B4 3R / PUEi A TN stk e

53 Ry A8 A EERS B © WIRREAEYR (primary inoculum) ~ JFUf#E
FHJE (stock inoculum) FIEEFEE (stock)




reaction, PCR) i 17 B — {4 §& '€ 1 & 43
ZYMV Eitk o lh4h ZYMV-WK BGESR 5
Pkt A #E FH  RT-PCR / RT-PCR-RFLP
(reverse

transcription-polymerase  chain

reaction/restriction fragment length poly-
534 » W] BL ELISA
(enzyme-linked immunosorbent assay) J37%
PF Fo 4 W K R - A T 8 A% o R Y
ZYMV-WK B 5 55 PR 2 75 17 A Je HL T A
=

A ZE A o S A I T P
W FHE R P SE R B BR B LT (data
gap) AJHH TLBERBUEFTRS - BT R0
Ve EFEN - RBRBER CBIERT
fliRER - BB B E ~ B MBI i
R JTHE - MR RTRRERYES o - (2
e MEERE A REL BRI I AE 2~4°C £ 2
W o AN - PREE PR - PrERE
BT E > REFW REHE - LEE
B B2 e B SR RE Y AR A ) -
3. HA

FEA A2 T R FEE 1Y A 1 20 T o st f i B
BRIEH - H A iE 28 A5 BE E on > S
ZYMV BH % B A & B I6 8RR Y6 55
FEH PR ZYMV-2002 » Pl AU By 1 SR EZ B
RO ERMERR] (Rt T F 2 —EF Z
Y -02 (CUBIO ZY-02), )@ » Wi HHE5E
RO Ry ] R -

HAESLY ZYMV-2002 $EHERK#k
Z BiERARE 0D FEEA YR T
% DI SR B MRS L AR EE IR TS
7 (attenuated) ESAERFEIR © T IRAE

morphism) % JE -

YR TR BT 61

ZFEMEY) (EBISU AR N) HERAE R
MO TAEFE » ZYMV-2002 BE SR 3k A8
10 HEACEEAT A 0 3 5597 1 P e R R
HC-Pro ' 4 [ 5 [K 5 51 v A 2 4= 4
5o FUREEREEEREN - WKEA
EEBEMNZ ZYMV-2002 iRk
TEAE/ N % - 7] AR B RURR ) AR A R
TAREAR R IA o HH BT %0 - 4EFE ZYMV-
2002 EFETR FERAE BAEYIE T - T HERRAT
i 2 55 EAEY)E T Re A e Fr Bl A A B
TR B o AR EBISU Al e I
A LLRER B B < & EEY) - g4
7 F LSRR ZYMV-2002 #RER F5 kK
HOFE INZE - BRI ER I 25 A0 B LAY R E
Froo 36K BE R BB R v 0R DL 0 U8
(ultrafiltration) ETTIRME K IAZ EH -
DA% BREZ IR B nl IR I R ] (WP) -

Fir S5 i S S — 25 W B A S Y 5
IR Wk 4°C ZREFLEN
IR AL SR BERAE 24 A AR AR 55
T © RN R M FR AR DUAE YR E 5
EH 50% JFRBSR (log 1Dso/0.3mL) o HIFH|
Al E SRR - B EEAR IR ~ ZRER /K
DIFERE - B tHm 2 s b2
Rl H A R 8845 B v i B HE A T © SR A) -
ZYMV-2002 BFENE 5k Z A Y = 2E 5
A0 FERRET T ORI RSN 2 A M BT AL B
WM E 20 B TIRE i
kT AEeenEE, -

BRE i B RSO EEE
@ AR RS (N HETRUIR SR - BHRERUR
e EIREA N R BEE - B



62 EEMESSERIEE 55 10 1]

FERATDAARFIAGEAS - HEEAH ZYMV-
2002 BE S P IR IE /N I S e AR Y 43
W B~ KEE R Y AR Y R
Mo FELIREAL EHR K~ IR IR B HEEN Y
LA YSE > 2RISR RE
%o 5340 ETT I ER A R I SR B
T A R EYIR i s - SREEE EE Y
RIS - FHIREER » 182 G/ N UK R
Tz ARG A 2% B e fe o R AL M 5 > 1
TR/ N R B AR A 2 52 0 [
RETE AR T - LB R S HE /K TP iR
FE TR TR BB R R g
A LLK Ry 35 9 T 8% 28 AR A0 A8 AL E Ge Ry B
5 0 5y DA i R (3 558 B85 /1 69 A] RE M 7R i
1K o e DL EEBE RS R AT Al - ZYMV-2002
PP A RE R AR ~ TR 2 M RE M A
&~ BAEH%RK A FRE YIS

£\~ ZYMV-2002 2 BE M

(RI\) o HEHE—DAER - [E BB T5
IR YRR HER - LR R B
IRH DI B AN ~ KEL (Bombyx
mori) S % BamiIR BT HA -

SEIRERNNSAE FhlE Sy 552k
mL (FRfAREERE 50 mL » BERERRE 166
#k) » 6 mL (150 mL » 500 #k) FI 12 mL
(300 mL + 1,000 Fk) ° {56 F /5 =R A2 B I 7K
ISIREER R FTE AEY) - RS
& EE LA IRAE IR PL BRI A R R
& o HHZ Y R A RHEY) » Rl
BN - RSB A T IEM S —HIE I
MEITERE - H AT A RIBR B EE
g - WA R PR E L HHE R
TEY) IR R B R B e - DU
JF AT I 7 T S S o R A 4 5 9 B B R
& » TEEPHTIERRARE -

Table 8. Fate and behavior of ZYMV-2002 in the environment

SR IE

Items

Descriptions of ZYMV-2002

ZYMV-2002 F R

IREREEEEY)

Residue roots after harvest ERIIRAYER

Root exudates

Soil, surface water 11 » HiZFRk
Infectivity through water  DAZK Fs /B BG4
Transmission via aphids W7 &34 EF M

Genetic stability
BB R RIS E AR E 1

Symptoms on other Cucurbitaceae crops

HAEEFHEPIR

No or extremely trace amount

Infectious virus not detected  JERGL MR FEA M H
Loss of activity rapidly fRiEIeFEM:
Loss of activity rapidly [J5# A5

No fit

L TR

Nothing found after 10 generations of reproduction

& 10 HACEE /SR

No or trace amount  HEBHRES




T~ B RO 4 T K iR BUR 7
CH2 &% 1906 47 B Bk
PepMV strain CH2, isolate
1906 ) #% e vty  ZE B B

(—) LR

FH A RAUEE: (pepino mosaic virus,
PepMV) i FAEMVEF INAGTEY) (pepino)
(Solanum muricatum) L ZE¥ » By—HitH
YR EE * [8 Potexvirus [& Alphaflexiviridae
BE 05 o 32 35 A AR P i AL -
.12 r A e s s 0 v O B SR
B T TE R B DU TR 554
AR - FEAREFIER - IR - &R
AHRACRBE CH2 % 1906 3 BEPRAIAE ]
S e PRSI N (S
(PTGS) » 5 {FEY) 5 1% M 75 A E A2 9L
T DESCHH R R ENEEER -
PepMV Ji5 52 ELfEY)% 5 narcissus mosaic
virus (NMV) ~ scallion virus X (SVX) »
cymbidium mosaic virus (CymMV) #
potato aucuba mosaic virus (PAMV) FHEAH
U AR B RS O 010 -

PepMV 44 FH1 4 R e HEL 0 - G
A RRE HALIRHEY) - SR RS
RiE HARBEEAIRZE - PepMV CH2
sk 1906 SrEEPR ©) JZ1E EEAIRR IR =2 2
R BERRIER B 0 T A
GenBank > {7l Ry IN835466 » JiiFHE
VIR CRIFFHEY) - EREHFT TR

TEPR s G < BT 63

JC A R EE R L A4 By PMVE-01 » H R85 Ky
PepMV CH2 f45% 1906 ZhBlEkk » hy—TEk
JEE (SC) » EHEE B IER F S vt
WA - Byl & HED 5% 10° JRELER
#H# (viral genome copies) ° fiti F /51 2 5
HEZ & (low-volume) M 3 7 = ji H 7E
Frn 4l eh DAVE Ry 35 B0 - T AE R BdA
PepMV HUEAEIE Y » i R B aitE RS 4
FrEIZEH I RTEME - DUE %S B08 T
PepMV il 2= FpndiEE N E L -

() EBI5 i

1. & PMV®-01 & &HZEH]

FEEFEE L Z PepMV CH2 [1:5% 1906
SYEERR - HpgmA Ry PMV®-01 2 SE i
HEEE (FJL) R L1219 .

HAL MR B AR OPPTS 55|
830.6302 830.6303 830.7000
830.7300 ~ 830.6320 ~ 830.6317 ZEHF &N
DIERH - Hp At Rkt R m T
L EMERTE 4°CF 1721 X ~ 4
PR HIRIEE (autoignition temperature)
pH fE Ry 5.4~6.6 ~ FEEE Ry 3~6 P~ BTy
1.001~1.005 ~ 7/K¥E M (FTRES A LK » &
Al I RE 15 o 8EeE RI95)) ~ B i
PRIBEERURENE M SE - BeR B HHERTES] -
2. BRI PMV®-01 50851 B iC =

BRS o B M ikaOk 5 CH2 fhsR
1906 sr itk FHEEZE @ » HEE TR MRTE
il — P+ A HE R FH 35 S 50 B8 4 B[]
EEERL » FTSEEG L CNA B
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PepMV CH2 45% 1906 43 Bk BB F At
FEA ~ E FHEX S 7 PR AR R 22 B Y A8 A AR
AESURTE » SORRE A B % Bl AT % -
PepMV A F§ TagMan E[IFFE S 54
P sH$E 52 JE (TagMan real-time quantitative
reverse transcription PCR, RT-qPCR) & 43
PepMYV strain CH2 isolate 1906 $&JE K T2k

BLEES N MR - TR R ER © £
H AT ER R A R AR MR BRI A P03

E AV - BRI IEE - IRETH
A BERVEE - EARE e REE R
|

Filie % AlAE 4°C TORTF 338 - MHEED
S REE AT (Rt M
(Ft—) -

RN PMV®-01 Ed (BRAED PepMV CH2 F& 1906 DEEkK) B EOIRE
Table 9. Product overview of PMV®-01 (which contains pepino mosaic virus strain CH2 isolate
1906 as an active ingredient)

Items XEHH

]

Descriptions

Identity ZEALEEE

Contain & &

[ELRES

Trade name
Basic manufacturer HLERE
Type of pesticide ~ SEFRIEEHY
{50 FH 3N

K EY)

SRR

Use sites
Target pests
Formulation types

Method/Rate of application
Nz DaR-S

7 AR ATR 3 CH2 iR 1906 53 HErk

pepino mosaic virus, strain CH2, isolate 1906

Minimum of 5 x 10! virus particles per qt

& 946.35 mL H (JREEEREATHR (qt) ZHEHE 5 x 101 fiEHEHER
PMV®-01
De Ceuster Meststoffen nv

PREEPIBER ~ tHYIRIA TR

Microbial pesticide, plant viruscide

Greenhouse 1=

HRER I AU 55

Virulent pepino mosaic virus isolates
SC, ZKAEHI

—#% 3K+ 946.35 mL / 0.243 ha (JFAEER 1 EXFM, 0.6 il (1
qt./0.6 acre))

TREHERE ¢ 946.35 mL / 0.212 ha (JFUEE R 1 £XFH 0.3 TR (1
qt./0.3 acre))

S 5% S R T S fiff R o PR R

TR © £F 0.4ha fEH 68.2~136.4L (FRZER RS/l 15 = 30
Iy S AR

FETERT/ FEAERE : 4 0.4ha BEFH 9.1~31.8 L (JFUEE LGB 2 £ 7
Tndy) HIRE AR

AT A A L AT /K E TR - BRI S AR TR
KA 15°C (60°F) AR
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K+ ENBRLAUES CH2 GZE 1906 DBEikk (PepMV strain CH2 isolate 1906) = 4
Y)E24E E &N (OECD data point IIM 1)
Table 10. Identity of pepino mosaic virus strain CH2 isolate 1906 in DAR (OECD data point [IM

1)

Items TEHH

Descriptions ZtHH

EEATE

Active micro-organism

S3HE

Taxonomy

=7

Species, subspecies, strain  fifi ~ BifdE ~ HhR

Identification/Detection

EE M

Culture collection &1F

Minimum and maximum concentration of the MPCA
used for manufacturing of the formulated product (cfu;
g/kg)

A AR AE R i AR =R S (cfu; g/kg)

Identity and content of relevant impurities, additives,
contaminating organisms in the technical grade of
MPCA

PCEPEE BRI BEFT SAHR AR ~ RIS e
L2 [iDF: Vet

Is the MCPA genetically modified,; if so provide type of
modification MCPA
R FGRERIEHET ? AIFE - FEfRBEAERIE AR

Pepino mosaic virus strain CH2 isolate 1906

T It R0 5 CH2 fisk 1906 SBERE
Alphaflexiviridae F} ~ potexvirus J&

PepMV CH2 isolate 1906
A AR 5 CH2 fis% 1906 SR

SEECHLIREHE) « 6410 #ZE I ~ &8 5 @
ORF HYH K RNA » 35 :

ORF1 #mt5 164-k Da RNA dependent polymerase,
ORF2-4 | PepMV triple (gene block TGB), ORF5
HRHE 25-k Da YMEH (coat protein, CP) o FZ{EM]
1B ~ S E RIS FE KA Z 715 By TaqMan real-
time quantitative reverse transcription PCR (RT-
gPCR)

FHME SR E CH2 SRR 1906 SRR 7
Pk > FeHERE TGB I CP @ik &5 751

T GenBank » Zi{7#wH% IN835466

PMV-01 iiHESESEHE >5%10° genome copies /uL

JESR AL FEHE R P BHE AR RIG R I BUR TERT
i

75 o B RARIFAEZ IR TR
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K+— FNMRAEUEE CH2 m& 1906 D EEMRAIEY 251 (OECD data point 1IM 2

IM 4.2.8 ~ 4.3 } 1IIM 5.3)

Table 11. Biological properties of pepino mosaic virus strain CH2 isolate 1906 and the methods
used to analyze it (OECD data point [IM 2, [IM 4.2.8, 4.3 and I1IM 5.3)

Items XHH

Descriptions giHH

Origin and natural occurrence, Background
level

ARIFRIE AR AIREE ~ S

Target organism (s) =44
Mode of action {F 4]
Host specificity & 3= 5 —
Life cycle A= 155

Infectivity, dispersal and colonization ability
AR - BEEIETERE

Relationships to known plant, animal or
human pathogens

EREUAIEY) ~ BTSSRI B 2 R AR

Genetic stability JE{EFETEM:

Information on the production of relevant
metabolites (especially toxins)

FEAMRAHY) Rl ZF6h

Resistance/ sensitivity to antibiotics/ anti-
microbial agents used in human or veterinary
medicine

A BEREE R 2 AR U
PR IS, BRI

Manufactured micro-organism (principle of
method)

BESGHER AT STk

Impurities and contaminations

IS L4 EY)

TSRS CH2 % 1906 43EERE (pepino mosaic virus
strain CH2 isolate 1906) & H LbAIIRF e B 2 it Al b e o3
TR OIREMEHSTEATE PepMV R EIREEMIEE
PUEEHEm T

P37 L PepMV itk

AR

BIEL (Solanaceae species) {FYIEE—:

T FEURE FH 2% BRI BER M5 1 BSR AL A 2
MR - e E b E il i NMEER - KIEY)
A R 2 2R 7 B 1 T S S B 2R i B o B AT SRR
— IR RE AR IR Bl - o3 REURE R FR AR AR A e Rl
EERE o ER VIR BRI T RREGENE - R
P REHOAR O3 © & EAEYIRIBSE R - s — e
VB REE] S — BB e AR 5

AN - 1906 Bk E G AR ARG )

PepMV Bl NMV + SVX » CymMV FI PAMV FHEHESE - NMV
I CymMV H s LA

KR Z PSR A5 AR B — 528 » (K] PL B A S
1906 53tk A s E AR MR IR ASIHERE (quasispecies)
WAL AHBRRH - KIS e EE X REY - Haig
IR TR A - 15 TSRS Potexvirus 2 JF
5| o 5 EREE HE I BUR AR B A A S B Y 3 R BRI -
IR] b TR R A R E 2 EfES - PepMV REEA:i5R
FHEARFEE - W ERENEE - FFEETMEYY
B SHUAESRARUR - KA G SRRy A e

FEFHEERRE A/ 251 TagMan RT-qPCR #I5E i AT R b Rk s>
NG HADRT: CH2 R 1906 S3EfERk o HIEE R A58 Cr
B i A B uL 2 ST S AR RIS (genome copies)
IR A R AR A o A A R P R e A R
7 o RSB TR AR nTRE B el AR AR 5 )

o B Tl s B B T 105 BB E )2 o3 AT 5 E R A M E
HIBRMELE » JRFOE R AR A i A E R




=~ PSS V10 BEEEERERG
(B Sy + BIE S A R AL
W CH2 fhk VCI 47 Bfepk i
VX1 53 Bfefk) Z Z BT

g Ry “V10” R—RE/KARH A0
e B—HEEEEGRERNET - B8
5-25 mg/L HYEAE R TUs ik B0 3 CH2
ik VC1 ZrEERRFT 5~25 mg/L B9 LP &R
VX1 GrBErk - BB GT & ERKIMEE
A 1.5x10'" (10 mg/L) F1 7.5x10' Ji5 5555
ki/mL - &8 H ks 5~25 mg/L K 5~25
mg/L » FEBIRI Ry 12 1 o HAja%EE b PR
PRI EANBEH -

A F i 5 FE H A0 = e R
Bet i N EY b Bk ol EE A I
IR ROE TR S « ERIRFLL 12~15 bar
FY R O 1) T MEE O e R - B AR S R U Ry
BBCH 13-51 ~ %] 10~30 A% =0 &Emgh

REn

EH o

(—) W 7 D R BUW 3 CH2 §h &
VC1 4 Bk < sk

IE & I AhRa0R s CH2 i VCI
1 BERE (Mild pepino mosaic virus isolate
VCl) RyEifh g V10 B9H 8k &
— - HAEBREEN TR &R+ -
FAN[E] B — R L HEE TR P 2% - B AAS R
MEERANT « BES I B0R 5 CH2 fhR
VC1 73 B Pk 22 7 I ik B0 75 B 8RR
(Peruvian strain) FY#%EfE - fF =M A Y)

TEPR s B L BRI 67

5 &Y R F T oL
Collection of Microorganisms and Cell
DSMZ) 2 & 17 fm 9% K
DSM26973 - VC1 43kl B R4 - &
AL EFAER > 2004 FEEHMARE Westland i
FEHyE G L BT - RASEEKEE - R
8 SANCO/10054/2013-rev A% » B
ARESHE T AR BOA # CH2 %k VCL 43
HERR BLBIGCR - AR & H AN
BIEE T (nicotine) » FHNEAFIYI A 7
M2 5aE  SEEKR 0.1 mg/L -

(German

Cultures,

() A R0k o B0 7 I Al R LR 5
VX1 5Bk Z ZE P Tk

EHER I 0w 52 LP ik VX1 57
BEPE (Mild pepino mosaic virus strain LP,
isolate VX1) RyliibE2EE V10 BYH KT
Z— 10 REFEAEFER Ry - EEES X
MECREHE LP R VX1 EERRE T
A ARBIZE B AR 2 - RILREE HM
B2EE - Wit - WRFRLBHATE
Hg - HHEE ATt HAEER - BR
BHE A I A0 55 LP sk VX 43 Bk
ARG EUR SRR - — R E AR
TAAE » e BB T B R e
TET AR EUR T LP sk VX1 43 BErk T
R (EC)1107/2009 55 22 fEEii Ry
JRBB IS S -

VX1 73 BERR B A7 I 1 B A P R
BEYRGEHR L FEMmWIK DSM
26973 o BGE R MM AR 5E LP iR
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x+—-

EYER N ERAURS CH2 AR VC1 DR MEN SETE

&

Table 12. Identity of pepino mosaic virus strain CH2 isolate VC1

HH

Items

]

Descriptions

et

Active micro-organism

Taxonomy 43}

EE ATk

Identification/Detection

Culture collection 1%

Minimum and maximum concentration of the MPCA
used for manufacturing of the formulated product (cfu;
g/kg)

R AEERSRIER IR EIRE (cfu; gkg)

Identity and content of relevant impurities, additives,
contaminating organisms in the technical grade of
MPCA

PCEPR SRR BE P SRR E ~ RIS )
s Bl

Is the MCPA genetically modified; if so provide type of
modification

MCPA ZEFGEILRIEAT? IR - e LRI
AEsAA

7 A EAU7R 5 PepMV
Alphaflexiviridae %}~ Potexvirus &

ELISA
qRT-PCR
LEVIRBE (bioassay) (JEKGLFEHN)

B A PRI S I R L (DSMZ)
ZIFHRSE : DSM26973

10-50 mg/L

1.5x10" to 7.5x 10" J5EEEEK,  mL

Jedr T <0.1 mg/L

7|

VX1 53 BiEAR Y /N EE TR R & R 8 mL
1.5x 10" 5 58k (10 mg/L) » HR s
BARMYEE T (nicotine) » HIR LA H
VHEBEELEEEE > SEEER 0.1
mg/L (=) o BLyh A 7 TR E B As e i
RBEGGIETMEEE > DRSS
SANCO/12116/2012 #2E W75 YL R AR & B
;JQ o

NT = ttﬁﬁ

F i 2% B 2 5 5 L BRI > M

A EOE R 55 PR T o B P B 28 e iy Ry 52
B KR AEE A BAREE S % i
e A GRER R A (A%
% V10) - HErBIREEBAEREEMNZ
FREFELSEAY - ARBE L DA b 0%
S L, 2% B T 9 i R A FHL D B FH 1 5 401
Felr CAS RN - H v 076 FH 28 R B 163K
SR G B R AR S0 45 B 95 3 SRR e Y
B Sk A TR 0 P At e BE AR S - 55 0 R
WS ZYMV-WK PV-593 1 22—
T ZY-0 2 Al{E MR ) e RS tE
Gh B RTZHE L BE 75 55 PRI R E (R =
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K+= BEBFMINRAURS LP MR VX1 D EER 2 MAE Y EEEE
Table 13. Identity of pepino mosaic virus strain LP isolate VX1

Items JEH

Descriptions #tHH

EEATE

Active micro-organism
Taxonomy 434HE:

Identification/Detection  $#i5E,/{EiHI /1%

Culture collection 1%

Minimum and maximum concentration of the MPCA
used for manufacturing of the formulated product
(cfu; g/kg)

FHIR A B AR R =R (cfu 5 g/kg)

Identity and content of relevant impurities, additives,
contaminating organisms in the technical grade of
MPCA

AR SE RS P S MERRA R ~ TR IITRIAL S Bede
VIR g BBl E i

Is the MCPA genetically modified; if so provide type
of modification MCPA

R TCHEAEAE ? ARE - FERR BRI E R
CL

PepMV & TAHRAUFR 35
Alphaflexiviridae ¥} ~ Potexvirus [&

ELISA
qRT-PCR
LEVIRESE (bioassay) (JEKGLFEHN)

B A PRI S EE I IR A7 L (DSMZ)
EAEHRAE © DSM26974

10-50 mg/L
1.5x10'"! to 7.5x10'"! J5 5 HEkK7 /' mL

BT <0.lmg/L

iy

MRS © LN > HHS B E AL £ 2
DU #8388 A W ESRESA 33 VR T 0 » E
ARFEEMVEE R B AR FL LRI - IR AR
BRI RANE KM 1 3% 559 73 2L K B AR e 17
1E 5 HARZE BT A P B /5 =i B a8
fre SRR A AR ESE R Bk - [RIBE S 3%
ES 5 R HISEE — 2D PG R S IR SGE MR
EVERMER M - HAZWFFER R
Rk IR E DI 10 AR

5E o T H AT B E B E RV ESE R 3R
B R - MR K - HIEROK - ZEREFLE
JIEHHEEERE M » DL PepMV CH2 5% 1906
SrEERR R o BXEE SR IR TR R F
AEJI Ry 20°C HRFTEIS 31 K » 4°C R A 7F1%
52 K - ROBEPEER L - FIETHEE
JRBEAEAR - A8 S X Bl H i ARV ES
TER Bk < YR M B A L M B A
K2t GR+I) ke (F+h) » HEHAR



70 EEEEEEERIE S 10 1)

A A B YA Y SR T B AL M E EOR
AREEE 9 EREEE B TR
HEB TR MR AL T B
EME MR (RTh) REFHHALZ
ABgEIEH -

B L Ui md S aan SE R Y - 1]

R0~ BOM

PSSO IR =GR g I s 3|
TR A BEAL B 2OK - $2 A
L BRAETERR B R - S AT AT H A BB
AP R EE 2 AR BT B RE ERRA
ik (FAO) M - JEFEMIf L Bl FAO
AUHERY 72 SRR A B -

VXE D AARREEBURDBERSRECHBEIENZEMNTE

Table 14. Summary of data requirment to register mild virus strains in USA, EU, JP, and TW

Items JE[H] USA £BE EU B TP HA TW Zi#
Identity {AEY)4TE (FEE) on O O O
Taxonomy 433 O O O O
Culture collection Z¥1F O O O O
Identification/detection $3¢ /7% HHI 714 O O O O
Vi iaRe

Manufacturing process BE 7k O O O O
Concentration  JEFE O O O O
Identity and content of relevant impurities O O O O
AR~ TRMAEYE e S =

Life cycle Z=iEse O O O O
Host specification 25 3= #i[# O O O O
Mode of action  {FFI#HI] O O O O
Infectivity, dispersal and colonization ability O O O O
YL - SEBCEBLETARE

Relationships to known plant, animal or human O O O O
pathogens

B AIEY) ~ BT AR I R B TR

Genetic stability SE{HISE L O O O O
Information on the production of relevant O O O O

metabolites &S

S<H

D ORFESERZE R
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Table 15. Summary of physical and chemical data requirement to register mild virus strains in the
USA, EU, and TW

Items JEH USA ZE[E] EU Bt W =i
Physical state  PJ,{ATE g g OV Bam? O g O
Color Bt g e O J&eh O e O
Odor 5@k g g O it @) JRiE O
pH PR 54 A7 ) J&h oY 58  A O
Melting point or boiling point ERE ks AY R R — JF B X
JE BRI

Density, specific gravity, bulk  J5f% O JERs R — R R A
density

BRI~ PLE - AEEE

Vapor pressure 785 A% R g X JRBE R X J g X
Solubility VAR B A JfE R - [ HE X
Partition coefficient R s X FHE R X TS X
DAy

Dissociation constant s psn X RS X i X
iRt

Viscosity 4 B AY % Qo9 JHEE R O
Stability “ZZ5ETE Jr i @) Jth oW Ji X
Flammability —#AEEM: R gaEm X J&eh o7 g R X
Miscibility &AM i AY JEfE - JRHE A
Explodability  #FE% g i X Jh o” JRHE X
Corrosive characteristics i O B4 Qo JRE R O
Uit

Storage stability FrfFEZEM  JREE U JFEE D g O [/ A O
Others  HiAth 54 - JEh AP /5 A A
D OFRFESER AR

2 Commission Regulation (EU) 254/2011 part B

D R - RREEEC pH fH

Y AFTRIEBTE

) R TURE Y R SE TE R

O @ ERMERIKIATRJJ » 4k Commission Regulation (EU) 284/2013 part A 55 2.5 BEE#HETT » BrIE T AR IATE Rl 3
B A LB T

7 5 PO K BERMABENE » 4k Commission Regulation (EU) 284/2013 part A % 2.3 BEFTE #ENT » BRIk T DAREIITE R I
BB A B T LA ST

O AT A A B BR AE VER A T T

O EE R ERIEETE: - 4k Commission Regulation (EU) 284/2013 part A 5% 2.2 BRIFTEFEST » BRI AT EEIATERRT 1
HRHE A A T LR SE

19 Commission Regulation (EU) 284/2013 part B 5 2.2.2 Bf

') Commission Regulation (EU) 546/2011 part 1T

12) Commission Regulation (EU) 284/2013 part B £ 2.2 &f

DR RE - IRE - REENRET
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Registration of Plant Virus Vaccines: Case
Studies from the United States, Europe,

and Japan
Ying-Ru Liang', Li-Hsin Huang'"

Abstract

Liang, Y. R., and Huang, L. H. Registration of plant virus vaccines: Case studies from the United
States, Europe, and Japan. 2021. Taiwan Pestic. Sci. 10: 49-76.

Microbial biological control agents (MBCAs) are biological pesticides which are
derived from microorganisms and have the potential to control plant pests and diseases. As
the understanding of MBCA efficacy and the mechanisms which underlie MBCAs has
improved, the application of MBCAs has been extended. For example, mild virus strains can
now be used to facilitate the cross protection of crops. This study discusses and summarizes
the data that is required to register mild virus strains in the United States, Europe, and Japan.

Our findings can serve as a reference for the management of mild virus strains in Taiwan.

Key words: mild virus strain, registration, regulation, European Union (EU), USA,

Japan
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