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Mper c MES YA F L FE - BRI 2021 A fmpdke AR P HRES
Hef gL 2R - ABLEMS 110814103 ¢

E 2R VR A V)R SE DTG H YA i 5 2 RS I BY 1 AT E LE m E TE RY AR
PR A VR 2 A B ARG R G L SR - FLrpIg e I B B0 7 (zucchini yellow
mosaic virus, ZYMV) 28 EE B TURIEY R EZIR 2L — @ st E bW iaEd
B 2 T AR ESE BRI Ze 88k (ZYMV AC, ZAC) » W] 35S E Y A ¥R 3 119A
HRZYUME - LR nTE B A RN SRR O RAT IV AL RFERCR - AITE £ 25
W b S B R B A P BB 2 2 AP AL T AR O B S 1 2 2 B - 1T ZAC R BRI
B~ ST SRR LR ED P b R B M A B S g 1 BUR T BCR R R R E - RS
SR B I B 5 3 o S0 T R B v - R B B P 55 0 SR Bl A SIR B3 L1 T %
£ REEAIREE IS - HAERTHRE | REHYRACHER RS - BoR
ZAC TR#HHRBEA R DR S5E 1 « RO E RBORTE 5 ehie s 55 22 JIEA R
7R ZAC 5 g7 B ZL AR D Vil it de T A BB A 5 1 SRR - ST R BRI s
e~ E SR AR BCE B/N BS R R R BB - B ZAC R Z KR = ME LDso By
>5,000 mg/kg bw (B FMEFEFE) ~ A ERRIEME A BRI 5 [RIRFSF B Z PR
A B R RT3 L 1 B8 9 B B O A ) SR i B R B B R i B BR - R DL EWEIE - A
ANRFRFERET - BUR ZAC SR NS S 2 - B R R b AH R B B 2R
R PSR PR R R I BIRR BOR IR B I A ) RO pe e LA R R - T RE A
BRI M E R L S 2 -

BB a : R ISR BOR 5~ R A RTE ~ T RR - BB E R 20K
REEERC

BEZHE : 202241 H3 H
* SEEEH ° E-mail: jinyi @tactri.gov.tw
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e

FEZ B i R B ER AR AR REE - 5
L MR AR Y R EE TG T Y sk 5 2 R 5
BRI WD AR LR R EE Y
- TR e 5 L B R S U 3
HYBE R RBRBE 15 s » A B IEE AL
Ve iy B AR RE Sl o MR R ®) - 4K
BIRBEREE L T B
FlBEHER] ;O AV R IR B AR
A& 43 By KARFE A (natural products) ~ i
AW B (microbial formulations) 241k
B (biochemical formulations) =8 » f
TR H R E H E AN -

% N = AL ) RO
yellow mosaic virus, ZYMV) » A 1973 4£4F
FAFE R THEEH - W 1981 F 5 K
% ZHEMN 1985 FEER B E SR
5 R LB TEE Y i B ERE 5
Z— (10.15.23) - 7YMV B Potyviridaed ¥}
potyvirus J& » T EE W ak DLIERFREME T
R - G IR E Y T B s
W~ FE IR - W FEE AR S R E WA/
fi M2 ZYMV i 35 2 B0W 1 B8 &
(coat protein, CP) i [E 14 H (helper
component-protease, HC-Pro) & EFHEH (10
15 H 2 BE W ek RS L FH © 21
33) o

HhBRK B TE S R A EIRR R 2000 4
BRUERBHEGER & 5 &
(heteroduplex mobility assay , HMA) » FLER

(zucchini

B ZYMV 1Y 5 #R53 Bk B ] S AN [5] st B
I A FE R 31 Y 2 52 e LA B AR @)
G i R Ry R EE R TW-TN3 /E Ry &=
ERFFERR - B H cDNA FrEREAE S -
T R B4 EE b Al A
FEE FEZIIE » et — M H BRI Z IR
HHEME 0 2Rt DUE Bz
K ZYMV TW-TN3 53tk 2 HC-Pro BE[A]
B ER SR A RE Y 2 {15 R S i I R ik
B A TR INEE B RBE G AL
R EFER 3R (ZYMV AC, ZAC) »
AR IV AR EER = B AL PR E
(cross-protection) » 1 5k /& DUk 35 K T 15
FHIRE - KBl E IR ENRERS
@7) N7 S % HE A W ek {2 BB 006 B 68 T Al
i EERERTE ZAC ARG K HC-Pro
[RIGE B2 AR R 2+ [ W 5 2K 78 SR I i {2
RHIBE J7 (D o T A2 A OR i B9 8% S BB
McKinney ZF[Y 1929 FHEH @9 » FH
FHIGFA B AR BF (tobacco mosaic virus,
TMV) » N5 48 HE 6 E Y8R 52
Rf - HEEE —EMAHBEORER R RS
PR IE - #2525l 2 BRI AT B IR aA
BFEYE A E R E DR ERZPUE - i
firfe 1972 FhtAC B2 FE HAERGE TMV
W GO Ah 2tk i e e MRS i
J/EE (citrus tristeza virus > CTV) GO ~ KJI{
i 259K 5% (papaya ringspot virus, PRSV)
@~ DUK ZYMV fiag 229 o [ - AR
FUR R ETLUER €% ZYMV TW-TN3
K438k HC-Pro RE[KFT 15 Y IEHE
HIZegbk ZAC » Al A AN Rt R AT



IR BARFESR » HNIREGRAG TS
FHAERWIEENM - LI - ZACTREZ
FEHEEEAE - HE EH % ERRR
FHIERHEYY) - R R 0 & R RE D %
b - AEERBES mb O - 557G
aeiE SEFF B BER ZAC 5B A 0k B
RNER BB -

S—J7TH » BRI T R TR =
BRI AR Y B RS - RS
raon b B il b - HrR R EEERAR
ERE TR R R B
REHBREABEHFEHNE (Good
Laboratory Practice, GLP) 3K » DIEEIE T
B e i B AR R B e F R
BRIFHRAEYE M B s - Hp iR
ZAC BN EYR s E S EE 1 - kR
FRTE EAE0E » F BB A B A = AR
Ao L5 P Re R 3 p A U A (L B T
HATECAAE AN - IRk i s R 22
RE - HIFEHE Y kBB 5 5 JE i
K - R - AW EE2FEEE FHEZ
I F R T3 R U Y BB A A A BT R
MRS EHEEEEE - FHLGRS ZAC
g AR/ NEL ~ S LB Y R
B S HESE N - BoRtE R &
R ~ G ERET B R e B v R I AR
HHEMAEY R 2 EH - — 7 ][RR
TR SE BB A B R 2 R AR Y
BB L BRI BN Y < 22 23l R DA
PR 25 P R S I R A W B e A B
2% AR L R E Y IREE M
FIps &R -
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FORHEL TG
— ~ SEEEY)

53814 Sprague-Dawley (SD) &Rl
HERE ~ 12 H#E New Zealand White
(NZW) R 1 S ke 7 3 #: BALB/c il
SR /N B S A B SR AR R R R £
GIRAF] ~ 5% A 5B i kU ElRE A=
FEBHYIRL 0 WEEREEE Y E
BIERED 158 - RSl s E e e
MR R BN Y TEAEE - BRI YIRR 1k
B it s 1 B e e Ak e A A5 2 iR B T
BRI - SPRHE T2 L BRE (Lab
Diet® 5001 Rodent diet, PMI, IN, USA) jz
Bk - BEAE = Z ERAS W ~ ik
B R RRE R A I8 2 SR+ P O
19-25°C » AHEFEE T HIE Ry 40-70% f 12
INEE 12 /NF G S IRGE T - PG B
Y BE R EIgK IR T BBy i
ARG, © HHET - HREEE
Be@) W) A K A /R (TACTRI-
IACUC) FiZiit -

= BEUR

& ZAC RRAZEREIERER (3
0.01g MZEF 5 6.5-8.2 ng Y ZAC &5
B ) o H LK B 8 BB [ B
fit o SABSHTAS MR IE LA ATE i 4 548
T B MR AR fiT%  (phosphate buffered
saline, PBS) ifi A vk L LI E #H &
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(8,000 rpm ¥JE 20 ¥ > K2 10 ¥ » EHE
3R) » ExiRAS 2GR AR - WHCEIER
BIfSIR R IR » AEETENY) B
ELo3 AT » A SE5 P GLP Bl = F H R
R 0 5 IR FfE 43 AT & (enzyme-linked
immunosorbent assay, ELISA) i HIJK 55 e
WEPREHEN SRR 618.2-745.0

ng/g-tissue °
=~ Rtk

B B B BT BB ) b i P e p Al
Jiik o H R UK B EE G SR AR R A N R
2t - EFLIELISA fiikRE - ke
W DA S 8 Bk 2R S I G B
transcription- polymerase chain reaction, RT-
PCR) FfEFSmiflf5 R o ELISA J7iEAHIAR
bt (ZYMV-CP) Bl jigg 17 % 92 g LB &
EERTE BUENEEE IR
(EpochT, BioTek, USA) EHHE & & -
RT-PCR HILATHiEEER (iScript™ c¢DNA
Synthesis Kit, Bio-Red, USA) FIJF 5| %
(pZCP-9350 ¢ mZCP-10164) |x i &k
cDNA # » 1T PCR H41E - [ERE1F Ry
94°C 30 # » 55°C 40 ¥ » 72°C 1 43§y 1
EEREE A 35 K - dx#& 72°C 10 73 $AS R
Wi 1% agarose gel SESTEIKIIHT ©

(reverse

V9 ~ EhPaE A IEE H

B E IRV BB RS » i
PP SIS L R A EDR -

B IRTE R B IR R R (United
States Environmental Protection Agency,
USEPA) ©% 40 o ¢ 3% & F % 28 Jie #H %
(Organization for Economic Cooperation and
Development, OECD) 2 @55 [#(F -
& EAF & GLP B St B ek B o -

()R BRI JT0E Bl 2 3 1 B0 Tk R

223 USEPA 885.3050 il 885.3150 %
BatEg] > SD KESTHIEL 1 mL /& 0.1
mL /ERHEE
USA) B15% (Hamilton 91072, USA) #E
ERRET ZAC WERIFW - RN TR

1~3+~ 7~ 14 21 Rfg3] (Fies R BhrE
I 3 &) HIRHEGE TREEEE W
7 0 MNP 21 KEDIME ~ 1% 3
£ RAEREF R4 e 1 AE R
(M ~ HESS 2 EHEE | RIEE) b 2 fHMlEE
P UK E & IR (RIS RGH S BN S
1 fz 21 Rfgsl » FRFEASEE Bt AR AL HOR
KRB E L) - X - MR 3E
AHETRMEZHM o WK 1 R—il
fiFs) o AR R e E L B ER PRI AR - 1
HRF R BRI 2 s AR R A - N EERFHEST
FHASR BT (o k2t B B B g
RIGELT AR YT ) - IEERERS ~ 0~ Bl
B RN EHMARERE - DL
ELISA B RT-PCR el = 2275 M FEFR &
WS - DI 5 (B Y ie R 43
HEEE @ RS RESENE -
e R RS - B R B I T R B

(Fine Science Tools,



TPk AL AR AR HHIRF - BV A] 1) o i R A
MO M -

()l el 355 2 0 3K

2% USEPA 885.3500 #lEa+5 1T
NFE 2 6 Bl Pl B P Y A A M 5 1 B R e 1
Wk - TEBEAERBLEERE (U
minimum essential media (MEM) R
B RRIF 0.001 pg/mL) FRERNRE MM
(Cercopithecus aethiops monkey kidney CV-
1 > ATCC number CCL-40) 1 /NEf (2*10°
cells/mL) % - W& £& #l I #&& trypan blue
(sigma, USA) ¥ ta - 3fi DU i 31 B 68
(TC20, Bio-Rad, USA) G HEHEFEER - &
KR 70% - R A 2 48 & 17 38 o0 A
(colony counting) » AFAEE 7~ 14 2 21 R
DIBINT 886483 (CK30, Olympus, Japan) #
T FERVE L B E A BB A A
E R EHEMENRE 55 CV-1 il (2*10°
cells/flask) FEEHHR B LETEARI 1 /)N
Rf#% » DL RT-PCR J7iE#ET TR 55 2 K
G3HT - DRI 552 75 R R I LA A
T R B MG TE

(Z)R BB NG & o T el 5

2% OECD 402 BgfE51 » DAFRBEE
Ml = IR & (5,000 mg/kg bw) » £&H
SE B FERETE 24 /N 20— /B 10
iz SD MEPERE 3 & (o7 | EF5HY) -
B2 48 /N R RLBHEEAR - JOFR T

PCREA T B ALEI Y 22 85

532 ) BIZES 0.5~ 2 B 4 /NRF R 1-
14 RZEERIEREFTHEE - £ 14 X5
TELT K e foge 01 B i 2 o A R 5% - LI SR
BN Y Frbe s (35 s o B BB
SAETTHBY) ) - B HEAL HEECE
BB PR 2 Bl H (median lethal dose,
LDso) ©

(P9 1 S M0 338 P ok 5

2232 USEPA 870.2400 Eil OECD 405 &
Eetan| - BEBERTIEHE T H S el T R e
R IR EE - BERIFEY 0.1 mL ZAC Ji§
FRFRTIEA 3 ERRIEEAN (55—
AR Ry B IRARH - AN IR RE) - #RpEH 24
/INRER 0 LB EKIG YIRS » W
BIERHS 1~ 24~ 48 Jr 72 /NIF LU IR
FH#% (Genesis-D, Kowa, Japan) f#HRHE
B - BHE 72 DR 0 5
T 7 14 J 21 RABEEIEE - RS
SRR IGERER TR 5 | 2 FIEREHE » FCERUI K
G380 WAKTFIET BaE K B a R E <« K
FAERIPREER - FHIRE KRB 0 KH
TE R SR - 7 RITRAR Ry B G0RI -
21 KRR EERIE - 21 KA E o %
R e EE K -

(F) 7Dy BB i it R 1k A
2% OECD 442B #Egfg5| » FELA

/N R AR ER A 43 BT (local lymph node
assay, LLNA) J73% » Z3Hribk A iy 2
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R 2 HIE eS8, (stimulation index, SI) -
ifi LI DNCB (2,4-dinitro-1-chlorobenzene,
CAS Number 97-00-7) 1 JyB5 14 5 HEY) -
ABEREAE 3 RAHL 25 pL B (8
IS 100% ~ 50% ~ 25%) WHE 11 JE
BALB/c iR MM/ NERE S E R (A 5
) 5 5 REEEPEES 5 mg RILER
R (5-bromo-2’-deoxyuridine, BrdU) » 55
6 KFESIEREEH PR AL IEH] H p 26 =41
(Roche Diagnostics GmbH, Roche Applied
Science, Germany) - ATakEEY) 5 | ZEWRELAS
MRz B AR AR - it DAA KRR 2 S A
% (EpochT, BioTek, USA) #a il &1 LA

I (emission wavelength, em) 370 nm
HAZZW A (reference wavelength, ref) 492 nm
Z WK EAE (absorbance, ABS) FIFIEE -
AR A ZEHE BrdU e 88 [(ABSem-
ABS blankem)-(ABSret-ABS blankref)] » 33K
AR ST{E (BREAH BrdU €
B VST R AR BrdU 2222 F8 80 » & SIE
>1.6 Ff » Lo B AE R s Uk S FE -

i e

ENIIFWELIS: 2 1E0) = SEsiitr vl
SERRALNE b iE BB YER] ) © - SFHEA
HAThS C AL MEMAY REE LS b
TR LBV B B R B - AT MR
BV L R o AR ] AR
B~ BB iR LY *E“EBQ
T KGN SN T RV =
BGHE R RSOEFEA TR - ﬁﬁfr"iﬂé

Py SRR HAt AL B2 R SE A — B A
Rl o AEFRZHEE V00 A P Sy LB A K
ek BB I - S T HE i S A K R
1K o R - BB Sl A ) SR 53 B AL
B HUIOHE T A H B E AR BRI
syt o HORAE A Ty i 5 o8 L R S
& o st ie LB R H Ny D kS5
T/ Bt ket s szt Bomtt - Hig
FHE R E A7 7Y H AR ER S - ml S Bl
A SRR R A PR 1 - S L AEENY) S TR
HARA DA B0 B A K ER S 615
4 BURH RS BB A E L e
e o USR] o0 i e S 1 B A A
KRR IR HARAE VI R EoR - PR
s SR i B 2R A 1 i B R o e B 1
AR B 7 R B ~ B R gt - ERIAEK
4 VEYTR R R BV F e - EFAE
%?IEE‘Z%%T’E%W%&&%%J&%%@
ThaEg - ’“ﬁfﬁll&ﬁﬂ’]%’fﬁﬁ%‘fﬂ
> ﬁD%E%ﬂEﬂﬂ%?Liﬁﬁh%i S B
Lo MEERE - 1SR s te i B A
KR OI A VIR A A] S — 20 o R 5
AP E R e B B H B E R b2
RN (B —) Frs » EEAERE SOE
SERMERE NREA KB T QI
] B L R A {2 ORI K B D ks pi
/BORMEELR B S s vt Bt 2 |

aBgE D (iR R R A R A
Eﬁa}\ﬁ'y;}*ﬁi i G AR O R
vE 11‘2{!; SN R ST

HR S 3 IEE BEna R e R IR H AR Y



Acute dermal toxicity,
Acute eye irritation,
Skin sensitization,
Nontarget organism
toxicity/pathogenicity

Artificially,

Genetically modified
organism (GMO)

Cell culture
(Toxicity, Infectivity)

\

Virus

Acute oral toxicity/pathogenicity,
Acute pulmonary toxicity/pathogenicity

~

Bacteria,
Fungi

B— ALMEVRERECSEARETEN -

Fig. 1. Toxicological data requirements for registration of indigenous microbial pesticides

(technical grade).

PESE o RIS E SR ZAC fE 2
AR B IR i ) 2+ ARt S B A i
A » A @ — 2 Ew s o A
WF9e BT SR L EEN Y s B2 0 K
FREA TR R 3k 2 6 TEEI Y
B o

S AE K B AR B = e v BOR T
Bt - ZAC RIS AL 154.6 ng
CP/ %1 18.6 ng CP /iR HE SR E
FHEER AR - Y 21 KRBTSR R
FE B ERME  BRIRER KL TS
H 6 B 28 25 R 5% T I 5 P R o
(Bl = {51 H 558 T el i o il it 91 8

) 5 BRERERES 1 RZHF ~ B~ B Il 0
B~ B IEEREMREEA R -~ P R
WERTE - ¥SHH ELISA B RT-PCR 43472
PR ZAC i (F— > E=) - R
IATEEI YIRS N BT - DL BRI ER
ZAC R B ER B E O IR B il 2k ~ K
Gl RBORTE o fotE— LB EEE R
H B R - 1T RS SN RS 22 G
A A B R e 1 - e A B T IR
JFiifi » CV-1 #ffI7E ZAC 5§35 0.001 pg/mL
FREEN - M FEIE AT 87.4% - KR
T A R R R T R &
ERR AR EE 1,000 % MIRFE%R
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Fig. 2.

REREET ZAC FEBFREMB 2 NRRE -
(A) ZEAEMIIEE 21 REPBERE (R% 26) (B) HRAESWMESE 1
RERBRE (RIT45) 0 (O) EHRAEBYIHEE | RIEMBERE (wt21) -

(D) REBHEBYIESE | REPBERE (R 02) - (ZAME - ERTEAY
B HRBRE BRTFEEBREC ZAC K5 - BEA BT ZACHE  a¥R
M RTEYBEIEDR)

Gross lung pathology following intratracheal administration of the ZAC virus in rats.
(A) The blank group showed no gross lesions on day 21 (No. 26). (B) The control
group showed no gross lesions on day 1 (No. 45). (C) The negative control group
showed no gross lesions on day 1 (No. 21). (D) The treated group showed no gross
lesions on day 1 (No. 02). (Blank: without dosing, Control: dosing with autoclaved
ZAC virus, Treated: dosing with ZAC virus, Negative control: dosing with host

extract).
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R— » KEORIREET ZAC RSB T RRIVEEZHS ELISA BAIISH
Table 1. ELISA detection of specimens following oral or intratracheal administration of the ZAC
virus in rats

No. of animal with tissue, feces and urine detected on different sacrificed days

Specimens 1 3 7 14 21
Oral ITY Oral IT Oral IT Oral IT Oral IT

Liver 0/6 0/6 0/6 0/6 0/6 0/6 0/6 0/6 0/6 0/6

Kidney 0/6 0/6 0/6 0/6 0/6 0/6 0/6 0/6 0/6 0/6

Spleen 0/6 0/6 0/6 0/6 0/6 0/6 0/6 0/6 0/6 0/6

Lung 0/6 0/6 —4 — — — — —

Heart 0/6 0/6 — — — — — —

Brain 0/6 0/6 — — — — — —

MLN 2 0/6 0/6 — — — — — —

Blood ? 0/6 0/6 — — — — — —

Feces 0/6 0/6 — — — — — — 0/6 0/6

Urine 0/6 0/6 — — — — — — 0/6 0/6

D IT refers to intratracheal administration.

2 MLN refers to the mesenteric lymph node.

3) Sampled directly from the aorta artery.

4« indicates that the test had already been no detection on day 1; thus, no data were collected.

(A) 1 2 3 4 5 6 7 8 9

1000 bp—

500 bp—

B = REOREKEET ZAC BB RE®REEZRE RT-PCR #8 - (A) ROMR
BREAE B 1 AXTEEER B2ALHR B3 AFEERE #H4A5E
Fieee - 18 5 RIERRE - 1 o KILRKRE - B 7 AEERE - ¥ 8 KRR
WMo REHEE -B) RRAEREAR W1 ADTERER  ®2 /IE
HER 1 3 RERRE W 4 RITHERE 8 5 RIWRERES - B 6 RERRER
B W7 ARIRRE - M8 REERE  BIAKRRE  #10 KEHERAE -

Fig. 3. RT-PCR detection of specimens following oral or intratracheal administration of the ZAC
virus in rats. (A) Oral treatment: lane 1, marker; lane 2, positive control; lane 3, liver; lane
4, kidney; lane 5, spleen; lane 6, blood; lane 7, feces; lane 8, urine; lane 9, negative control.
(B) Intratracheal treatment: lane 1, marker; lane 2, positive control; lane 3, kidney; lane 4,
liver; lane 5, lung; lane 6, spleen; lane 7, blood; lane 8, feces; lane 9, urine; lane 10,
negative control.
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RRES 14 KRB - A A SCA IR pg/mL BEH T - (S IKBURE#E DNA #
A A AR VR IR R (EPY) 5 AERE B - BERHER CV-1 Ml A &
MR A R HEREFE | Kk & RT- W (B7) 0 K ZAC K3 B AL EE)
PCR 5 & - /£ ZAC #§3 0.001 WIS BB RRRE -

Y~ ZACREH CV-1 iR ZARSMAR - KREHESEE (100X)  (B) &R
% 0.001 pg/mL FZ¥E (100X) °

Fig. 4. Toxicity test of the ZAC virus in CV-1 cells. (A) Without treatment (100X), (B)
Treatment with 0.001 pg/mL ZAC virus (100X).

1 2 3 4

1000 bp—

500 bp—

B - ZAC mEH CV-1 iR - | RO FERER R 2 /KRIEHR
A3 RaHRBRARRK 4 REEA -
Fig. 5. Infectivity test of the ZAC virus in CV-1 cells. Lane 1, marker; lane 2, positive control;

lane 3, negative control; lane 4, treated group.



KESZE =R - Dl lE
i 5,000 mg/kg bw BHE | EREK BT R
J% 24 /NI WEIEE 48 /NREEEE G MRS

EIE - ThEUMEEIRIER TS 2 SR
B FrA R EEE % 14 R - iR
SR Ik Bl R PR AH 2 e EE B S E I P Ry 1
MR ZEE BB R
BHEE R BIE IR BB C » BIE C R R
0% ° ikt 1 KFrE 2 EERA R
fige S PR B 22 gk wis 7 S HH BHAY S MBS A8 -
Kt ZAC fi SR B M =31 LDso
B R A 5,000 mg/kg bw » Bk 43468 i
REFEHR - BRI e - 2
0.1 mL ZAC IR EFIRE A 3 EH IR

BREA T BN AL B Y 22 91

TE K 24 NIERE LGB E KGR
M B TR0 1~ 24~ 48 Rz 72 /IS
HIEIPIIRRIBAE R - RS R P R
SO P e o B B SRR B R BOE AR (1815) »
KIE FI BT ZAC % 35 ¥ S 8 A H IR I 3
Mo A0 /NE R E R - DU
BEZE ZAC JRFEHE - R
HEE A R BRI (25% ~ 50% M
100% A EEY)) & SI fEH Rk T 1.04

118 J& 044, - BMEERME.E ST HER
4.12 - pr BN SRS G A LU S R
1.6 f5LL L - BUR ZAC fRE B/ NEAHE
E B R -

&7

RE (% 403) REBBA ZAC FEBIREARFREZ BRIBZEZIB

Fig. 6. Results of acute eye irritation tests in rabbits (No. 403) at different time points

following treatment with the ZAC virus.
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HEEDLE » 52 ZAC EEEZ 6 I
FLEHY) HH B E R R - RS
FHGFE LRI (RD) Fix o
R ZAC JR 3 B K B B Ok B i 5
M~ R R BURME - S B MK
FER . BN EHEREUR ZAC
975 7 S TR 2L B A A S L A 1 e JRK
Getk o 53R 23 LDso F>5,000 mg/kg
bw (J&IMEZEFER) ~ A EIRRIEE AR
R g o PR 5 AR A 5T
A A BRBRCRBER R B A R
KAEBYI S N B B % - N L AE Y
g AL E T E R - BEUR L RESLH
F i JEUBS A - R ] SR PE TE R o 1T R R
B B R A B I = i e AR v
TR A BRI - v % S G S -
bt FEE I RFERET » ZACTHFEHAE
RS 222 » B SRR A s 1 B¢

R ZAC KRB ZHIEHNSEARER

MR AR R - B R B R A
EER B RHRG R ] SR BB R R — A R
Flpa i LR 38 2 R R - BHARKE S
P e B A BB T 2 el ANE AN
b= _EE BRI RISk R - 5 A
oy ks o QTR e (i R B AL

AN SR2 |
ko

ARWEFE £ BRI BB R T R SRR
TTHEYREE ZAC WEEL LHimHL
BB - Y R AR
KREERFEMH T AN FHFELA (R=) Fror
(4,7, 11, 20, 34, 37, 38, 42) , Eﬁf?ﬂﬁz%’%% g%i
TEAEPAE Al A BSOS A S - B
Y INEA N R IR - AR R
KRIFH KR ~ HARERE R - N

BB REFE

Table 2. Results of mammalian toxicity tests and overall safety evaluation of the ZAC virus

Test item

Test result Overall evaluation

® Acute oral toxicity/pathogenicity

® Acute pulmonary
toxicity/pathogenicity
® Acute intravenous infectivity

® No toxicity, infectivity and pathogenicity
(Practically non-toxic)
® No toxicity, infectivity and pathogenicity

Low risk of harm to
mammals

® Waived (Non-infectious in different

exposure routes)

® Acute dermal toxicity
toxic)
® Eye irritation

® Dermal irritation

® [.Dso > 5,000 mg/kg bw (Practically non-

® Non-irritating

® Waived (Non-irritating in eye irritation and

acute dermal toxicity)

@ Skin sensitization
® Cell culture

® Non-sensitizing

® Non-toxic and non-infectious
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K= BREEREMEMRESER2ENER LR
Table 3. Comparison of toxicological data requirements for the registration of microbial
pesticides in Taiwan and other countries

FAO &

Tiesin Taiwan USA EU WHO Canada Japan Australia
(2018) (2007) (2013) 2017)? (2001) (2019) (2018)

Acute oral O O O O O O @)

toxicity/pathogenicity

Acute dermal toxicity O O O O O O O

(pathogenicity)

Acute pulmonary O O O O @) O @)

toxicity/pathogenicity
(Acute inhalation toxicity)

LV., LP. injection A O O A O O O
(not virus)
Eye irritation O O O O O O O
Dermal irritation A O O @) @) O O
Skin sensitization A X O X X O X
Hypersensitivity incidents X O X A O A O
(operator and (producer
bystander) and operator)
Cell culture A O N® A® O O X
(only virus) (only virus) (only virus) (only virus)
Genotoxicity X X @F A AN X O*
Avian toxicity ¥ @) O O O O O A
Aquatic toxicity and bee A O O O O O A
toxicity ¥
Other nontarget organism A A A A A AN VAN
toxicity
Toxicity studies on X X A A A X A
metabolites (especially (genotoxicity)
toxins)
Environmental fate (in soil, X A O O A A A
water, air) ¥
Other A A A A A A A

D O: Required; A: Conditionally required; X: Not required; ®: Required for viruses and viroids or specific
bacteria and protozoa with intracellular replication; %: Required for fungi and actinomycetes; : Required for
certain extracts.

2 The FAO and WHO harmonized the latest registration guidelines issued in USA, OECD and EU regulations in
2017.

3 When exposure risk is low, data requirements may be waived, depending on the characteristics of the
microorganism or use pattern. e.g., Data may not be required if the pesticide is used indoors.
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Table 4. Comparison of toxicological data requirements for the ZAC virus and other registered
viruses in multiple countries "

XMV ZYMV-WK ZYMV-2002 PepMV CH2 PepMV CH2 PepMV CH2
ZAC PV-593 i isolate 1906 isolate VC 1 isolate VX 1
Taiwan
Htem g USA(2007) Japan EU (2015) EU EU
0
, EU (2013) (2008)  USA(2018)  (2017) (2017)
registered)
gene natural artificial natural natural natural
editing selection mutation selection selection selection
Acute oral toxicity/ O waived O O O O
pathogenicity
Acute dermal toxicity O waived O O O O
(pathogenicity)
Acute pulmonary O waived O O O O
toxicity/pathogenicity
(Acute inhalation toxicity)
L.V., LP. injection waived 2 waived O X evidence data evidence data
Eye irritation O waived O X X X
Dermal irritation waived ? waived O X O O
Skin sensitization O X O waived ¥ waived ¥ waived ¥
Hypersensitivity incidents X waived X X X X
Cell culture O waived O O evidence data evidence data
Genotoxicity X waived X O O O

(Ames test)  (Ames test) (Ames test)
Avian toxicity evidence data  waived waived waived waived waived

Aquatic toxicity and other  evidence data waived waived waived waived waived
nontarget organism toxicity

Environmental fate (in soil, evidence data waived O O waived waived
water)

D (: Available; x: Not available.

2 According to completed toxicity tests and literature reviews, as long as the results show safety, the data
can be excluded.

3 In the absence of a reliable sensitization test, the following warning phrase is applicable: “Microorganisms
may have the potential to provoke sensitizing reactions”.
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Safety of Indigenous Mild Zucchini Yellow

Mosaic Virus in Mammals
Jin-Yi Chang!”, Chao-Chun Chien', Yu-Pei Yang', Wei-Jia Wu', Wei-Ren Tsai'

Abstract

Chang, J. Y., Chien, C. C., Yang, Y. P., Wu, W. J., and Tsai, W. R. 20xx. Safety of indigenous

mild zucchini yellow mosaic virus in mammals. Taiwan Pestic. Sci. 11: 81-103.

Pesticide management involves controlling plant diseases and plant pests with safe
biopesticides. One pest management strategy involves developing virus microbial pesticides
with vaccine characteristics and cross-protection abilities. Zucchini yellow mosaic virus
(ZYMV) is a common plant pathogen that causes severe damage in a wide range of cucurbit
crops around the world. A mutant, mild ZYMYV strain (ZYMV AC, ZAC) that is indigenous
to Taiwan may provide cross-protection against infection severe strains of ZYMV . The
purpose of this study was to evaluate the toxicity, infectivity, pathogenicity, eye irritation,
and sensitization of the ZAC virus in mammals according to toxicological data requirements.
In evaluations of acute oral toxicity, pulmonary toxicity, and pathogenicity, no mortality or
clinical signs were observed during the test period; nothing abnormal was noted in gross
findings; and no ZAC virus had been detected after one-day dosing. These results revealed
that the ZAC virus is not toxic, infective, or pathogenic in mammals. Results of in vitro tests
further confirmed that ZAC virus is not toxic or infective in mammalian cells (Cercopithecus
aethiops monkey kidneys cell, CV-1). Moreover, we found that (1) for acute dermal toxicity,
the LDso of the ZAC virus was greater than 5,000 mg/kg bw, and (2) the ZAC virus did not
lead to eye irritation or skin sensitization effects. Finally, this study compared international
toxicological data requirements for the registration of microbial pesticides to confirm our
results. Therefore, our test results indicate that the ZAC virus is a relatively safe microbial

pesticide for humans across multiple exposure routes. This study provides a useful reference
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for regulation to manage plant diseases and plant pests using the ZAC microbial pesticide.

Key words: Zucchini yellow mosaic virus, Cross-protection, Virus microbial pesticide, Toxicological
data requirements, Pesticide registration



