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SUMMARY

Optimized industrial culture compositions for Pseudomonas oleovorans KCTC10159BP
(referred to below as KNF2016) was selected as follows (Yeast extract 2%, KH2PO4
0.5%, KoHPO; 0.1%6, MgSO4.7H.0O 0.02%, MnSO45H20 0.05%). Mass culture process
was established from 5L jar fermenter to 5,000L pilot fermenter. 5000L pilot sample
showed antiviral effect more than 90% at dilution rate 1/500. KNF2016 technical kept
stable antiviral activity at temperature range 60 ~ 100C and aging test(54C). Post
processing for liquid type formulation was established in order to ensure economic
feasibility and effectiveness. Adjuvant for extension of shelf life was selected through
the establishment of more reliable and accurate bioassay. Control values of liquid type
formulation product (KNF2016 70%AS) were 94.6% and 90.9% at dilution rate of 1/500
and 1/1,000, respectively.

RTo values of KNF2016 technical at standard application were <1 day against
honeybee, <1 hour against bumblebee, and <1 day against ladybug.

Compatibilities of KNF2016 technical were evaluated with 29 insecticides for
horticulture on 5 crops and 91 fungicides for horticulture on 8 crops.

KNF2016 70% AS showed good efficacy against TYLCV and CGMMV in 2 year
field trials for registration. These results suggested KNF2016 70% AS has a practical
value for contol of TYLCV and CGMMYV.

As a result of separation by using techniques based on solubility and molecular
weight, active materials showing antiviral activity were confirmed as three different
proteins having molecular weight of 51KDa, 45KDa, and 40KDa, respectively.
N-terminal sequences of No. 2 and 3 band at SDS-PAGE were identified as Asp — lle
- Asn - Gly - Gly. Amino acid compositions of No. 2 band were Glycine (19.46%),
Phenylalanine (16.45%), and Threonine (8.53%).

Through antiviral activity assay against 641 mutants by random mutagenesis, 7
mutant clones (4C1, 4C2, 4F3, 4F5, 4H11, 5B7, 5C7 ) were selected due to decreased
antiviral activity and their knock-out gene sequences were analyzed.

Since production yield of antiviral material was increased in partly proportion to cell

number, fatty acids increased by cell growth were analyzed by GC/MS as index
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material. Oleic acid (C18:1) was identified as index material and its content was 18.7ug/
ml. Another approach for quality control was to measure protein band intensity at
SDS-PAGE, but this method was not suitable due to difficulty of quantitative analysis.

Rice yield was increased as RSV disease rate was decreased. Suppression effect of
test materials against RSV pathogenesis in paddy field was significantly different
according to day after treatment. Especially, resistance against RSV was maintained
during 5 days after treatment. Antiviral effect against RSV was quantitative evaluated
by using technique of spray application at insect vector and seedling bioassay. Both
test materials showed significantly different antiviral efficacies. Residual effect by
single application of KNF2016 70% AS was maintained for 13.4 days.

In case of aphid, consistency of pathogenesis rate by inoculation time was not
measured and its efficacy could not be evaluated quantitatively by pharmacological
reaction Kkinetics model. therefore, additional technical development is required for
evaluation of antiviral effect against non-persistent virus. In order to examine the
optimized application method, paddy field trials against RSV were performed in Seo-san
and Yang-pyeong. But these trials were not suitable for evaluation of efficacy due to
too low pathogenesis rate at untreated plot. Nevertheless, as suppression effect against
RSV pathogenesis was observed at KNF2016 70% AS treatment plot, more studies are
required. further studies are required for establishment of application method against
RSV.

In acute toxicity studies, KNF2016 technical showed low oral and dermal toxicity.
KNF2016 technical was also classified as not irritant to skin and eye. It is not a skin
sensitizer. Mutagenicity studies did not reveal any signs of toxicity. NOEAL(No
Observed Adverse Effect Level) in 28-day rat study was 1,000mg/kg/day and 90-day
rat study is in progress. In acute toxicity studies to Daphnia, algae and fish, all NOEC
were >100mg/L. All LDs in acute oral and contact toxicity studies to honeybees were
>100pg ai./bee at 24H and 48H after application.

In acute toxicity studies, KNF2016 70%6AS showed low oral and dermal toxicity.
KNF2016 709%6AS was also classified as mild irritant to skin and eye. It is not a skin
sensitizer. In acute toxicity studies to carp, NOEC was =>10mg/L. ECs of KNF2016
70%AS in acute Immobilisation test to Daphnia were 32.0mg/L and 13.6mg/L at 24H

and 48H after application, respectively.
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Aok 19959 olF= w43 I b S7kstaL el 53] &9lo]l Y ExAT I aRE
ojuf WIZH7I#H(7I)E e F¥el 5 S VEFFo]l VxdTelA EYUIR AdE
Aes HAFH Q. tFe 55 Edstn e 7I#FS=Z Cornell Research
Foundation Inc. Monsanto Company, Japan Tobacco Inc., Mitsubishi Chem Ind Ltd.,
Seminis Vegetable Seeds Inc., Novartis AG. Solt}. dAA7IA 25 Fufo]e](vfo] &
WAA #dE) 5= of 1487w HlwA HS Ert ofydt AT class®E FE ATAD
2 AeFae, AvA d4sgdEddd s v

=8 7ledgds A EH BASF (53 E&dvs 10-2002-7014750)1 4 PCT =<
5 el A E7HE strobilurin AlE e AEstgtEol tigh nlol 2 AlAl 587 At o]

Sslel= Amvtele 2 (Ful-guf Aol Autel e 2)o  thd FE S Science

]

.

(Malamy et al, 1990)Al4 A @ Wiew Bristgont A5 Fazt vg vy
obAl Aol ol Wil A7) FAR b A4 fme] mawre AAsta gtk
Eg o] S3olA oldel AW AEAY Feleal ¥ SADA-Eolnwobi £

el dloh Wz-123 ElolE: fEAel &9, 29w dedEelEe] fad wve] oA
3 e ® =S Qi o] 32 Ed 3

jaic)

jus}
=
o
)

= gE 29 o)A 3IALE Monsanto (US patent no. 5,304,730)0 A= ZHApd &
2 (PLRV)Al AdAF FAAE 2be 32 ¥ A=2(GMO)S M st oy Al 4=
shatel AEgHE A X dom FAAEY Aozt AHste] ojyeo] AT &

o &= Al Ewtolg ] whAl A7t gits] & HAsd 2 3 oE Japan Tobacco

o

Inc.(US patent no. 4,701,522)914 943 535 & T Urh o] 5dloAc EFEdA
st Gl Ao 45k kg s FRlstg ot Aol wekslal gl FAste] H X gkv]



WEol estel ojd ol ANTh 53 Sesh FAE 1987 FAe] JEeE wude
Qote) EAeE Aol odgd WA s&dozt 9w "ol m=e] Comell

Research Foundation Inc. (US patent no. 6,649,813)o 4<% Hufjoll A TMV WAol] & 7%
ol 7]4S EFEYS FEd o] 71+ TMVAlA F#ld 54kDa sequenceS zZiE=

o] &34 TMV replication A= FAAINANEES WHEA ) o] gkt A4 Ao
oA Fule] TMVAEAY FHAE cloning 3¢ transgenic plantE THEST ©] 7]|&2
T A ExATA(EF KT&G)ANA e st TMVAZA EulE WA nt <
ZoMe FHAAMY HES ARESA oty witel FYstE A= X Pk ol" A A

Akl E A= HIZEA oA vk H wel ehE dE =AY d

T (S FLANE 10-2003-7008866)9] Al ulole] el olFwrul el Aot A%
1) A% W

s EdRE AidzdTd@ KT&GOIA 93 29 (KR20010069131,
KR20000056350)¢] 537} & dAt¢f vl=d /MdS Zt+ o & 5 v 7479 538+
Aitsh BaolE ol &3 AmulolgauAAel #E S5w
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gaem e Rahee] 30000daltono] ™ TMATZE EHo

o]
3tal = cDNAQ fA7|A S ve 53 dS 2drh B3 oA AF7F Edald 2]

_

Ertolel s WAlA] $REAZ A2 (KR19970074934)00 4] &=L 538 7F o} Adxke] 39
Fulolel 24 walde] A7 F14 @ 18 BESE AR MAT A7 AAHQA

RIPs (ribosome inactivating proteins)®] 5473 th&st AEA Y golvnEFE& B3 A

4 g 8= 7hedel AVEE 5 SAEA WEel 8 ol e TdE Aoew Uy
AaL vk g Agutoly s A IiFel A 22s] AP satellite RNAS E g of =
apole] 2o gk A-(Chio et al, 2001 &) 7F A AAwE BFF 7 Sof 2
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(1) AT

B oA YRR AT A871AS i Bl BAE WA
BEAT SAME 505030-3 (2005~2008)9 A% AP ATHEZA AL A

<
L8 FATFFE A7 AN AFEAD Pseudomonas oleovorans KCTC10159BP

of #%E olgatglon, ojsh KNF20l60]eh L=H S Algaelr

HAHAE 505030-3014 EHE wjx] = A Wl 271 pH Asrt WA s

71 A5 A @dol vetued o] RS sjAsty] As 71 wiA

HAE 7]Eujx]E Basal medium®® 3 F KCl, NaCl, MgCl,, MnCls, CoCly,
BaCl,, CaCl,, MnSQ,, CuSOs4 ZnSO,; CaCOs, KNO39| 12%2] F7]dd tisk i+

AHE R Alole s @A e Bl PR AR

(5) 500L pilot fermenter v 2 % 3}
Auky A8 vl A ZA 02 500L pilot fermenteroll A9 +F A=} dnvlo]y

s g o

o|\

ol & =33
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(6) 5,000L pilot fermenter ¥ = A 3}

EEE IR

& wjx x4 o0& 5000L pilot fermentero A ¥ ASFA =} In
SHARE HESIH

(7) 5,000L pilot A4kr1=2] Q. C

5,000L pilot BAHAI 29 Q. C= HiFals 250, 500, 1,00000 = 2]k 5 wHuj vk
Me Aol AR

v A eAd

Fe A A
(1) KNF2016 )| 2]

4T
(b derany A4

KNF2016 9lAe] debage wjopel, vjoels QRelste] e 5o,
9e GATYstel A& LFBL 60, 80, 100C LEN 1587 AAe] @ H 9
W) WSS o] 3kl AEI AT

(b AAREA A

KNF2016 €119 AAIRPAA AlE2

e W e 50TeNA 277
NSRS

e

o1 §3to] ZEFAL.
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ro

4
nf
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(ch) A A2 A

KNF2016 91419 abdel AQse g9d 2A: N2A 224
WA

At 7 Eu) e ol &t ARSI

4g ol 7
FAE B4 AL 2 A48
b ARG FAY T4 A
AR 2 9AE A% B4 Be We wEdo] 4auHo] o
PAA Y Al stel g 2 AGEe]

A w8l MEe el HdAE
= ARSI

_51_



=

ol -

I

oL 4TelA, 37}

o

-

= 7}

i

T

=]

o] Ld=AY

ol
ol

%

H
| 37FA1 BFd el A2 AdA

9|

H

)
Ry

hﬂ}o]

[e]

ko)

KNF2016 9]

o

i

o

i

o3} o

oF

7

=N

371 9

JRe

9|

=
=

weba of

352

=
&%

!

=

ko

o
[e]

)

boh. weba ekl

d|

Jo] dg

5% 37

9l
o] &7

NF

P
T

g

[e)
e A%

o

B
min
-

o
o

el
T
Ba
)

it
il

™
fite)

N

—_—

ofy
=B
X
o
&

0

il 872l

b s

Xéa‘

A2l 34 A3t

ke
T

(=h)

W

N

Ho

(3) AAst AT

b= Aol 71zl wel ol

S

EANIIEEE:

S

Wos dEA Stk

of ]

)

ox

+

o

1

LN

=

7y =27 o

s

)

—~
file)

=
o

R

Ry

< A

I

: KNF2016

—
file)

o

el

_52_



FAA L] A

ol
ol

A

ol

5

°]-&

=
=

)

Al %

alige

|

H A

d

A

=

1

A

1=}
g %

A%

|

TR

—
file)

oy
w7

ol

Ho

o

oF
el

i)

oh AlAE A

}e] 500L

S

ai

B!

|
0

Hlo
<0

—_
fils)

R

o

ol

pilot fermenterol A} A3

Hpol & g

Sl

o] §-3}o]

fIfe)
!

ol

Y

(7}) ALAS

sle] 5,000L pilot fermenterel A]

&

dE WA =24e o

0
T

A

A7 o] A

}o

,AO

|

oo

<

Ag A
ol
oH

Hip

(L) A1A

.1&0

25091, 5004, 1,0000H )41 & | wuf

A=

/\01—

A

A

to] 571%] Ao

0§

2 Az H o= A

1ol

S

() A1A

~N

—~
o

_53_



A71E3 el met A

[e]e]

(2) AgF gl gt g FH 7}

(F)A A AFdH(Bombus terrestris)S ke T
2008-4% kel EAAIE V| ol wEt AlES Zds
HESIA

(3) Fel g Y7t

Hol A e 7)ot A Akl %

(Myzus persicae)® SH 5224
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S

Al

.|_4
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D AujeE (Mueller-Hinton broth)

- Casamino acid 17.5g, Beef extract 3.0g, Soluble starch 1.5g / L%

@ Euj% (Production medium)
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(th) Bio-Gel P10& ©] &3 &Aool we 4549 e
Gl o] wE Pl Futolels &Ado] gl¥ 8-S REol Bio-RadAle]
Bio-Gel®P Polyacrylamide Gel= pore size”7} 1,500 ~ 20,000 Alo]Z Hgst 5 g
= Bio-Gel P10 resing o]g&3dle] =7 AHAES AAsATt 100ecm x 1.6cm
column®] resing 23, F=FF 1 drop/l17s9 £E & elutiondto] tubed
200drops (¢F bme)¥ FH3A T +HE 2 fraction FZ2AE A7 H (F)4F

=)
TGAT 20l S ste] Huf vy ow Fupoly s IS HASHA

(2h) Bio-Gel P60& ©] &3 Aol w2 4= £
Pore size7} 3,000 ~ 60,000 AlelE #&&d 4 A& resin® Bio-Gel P60E
100cm x 1.6cm column®l F713le] A k] e 2o AAZS AASAL. SHF
S5 1 drop/17s9] £ 52 elutionste] tube@d 77drops(SF 2ml)
A EASA T £ 2 fractione AAFR A FH (F)AE AT 9F

sto] wHl Mo Yol B E A8

2 elutions} ] 2L,

>

. gujolel s el 54 RA

S
(1) Fntele = 4o 5E4EY

Bio-Gel P60o.2 FA|® &ntoleg] Edolg} Ay @A o] N-terminal?}
internal amino acid sequenceZ A&ttt XS YERH = fraction® amino
acid sequence #A1S 93] 10% SDS-PAGEC] 71953, PVDF membrane
o] blottingdt ¥, coomassie brilliant blue R-250% M sl @+l @z hand=
gelstaint. Eelel @A bande 1956l Edmanel]l ]3] 7R o]zl PITCH

o

(phenylisothiocyanate, 3}%+%4 degradation¥)S A&3}3F A|2~¥lQl Procise cLC492

protein sequencer(Applied Biosystem, Foster City, CA)Z o]-&3}o] A3t}

(W) 24=49 ofrit 24 24

ofmiqt 24 A4S HAstel @ds AxAl FA=ES TheEdd H,
Hewlett Packard 1100 Series HPLC systemo] Waters Nova-Pak Cl18
4um(3.9x300mm) column< #2alo] H-23l o},

_58_



. 2 Ede] GAFAA T
(1) &nfole 2 &4 52| genomic DNA library #| %}
(7}F) Genomic DNA purification
TATFE MH medium 200mlS ©]-&3}4] 28°C shaking incubatorol A 200rpm,
1841 7F Wik 7l H, 44 2 (13,000rpm, 15min, 4C)3}e] cell?t 3|3 =
genomic DNA purification®l] AF&3stAth. 3% cello]l 20mle] buffer {50mM
Tris-HCI(pH 7.5), 50mM EDTA((pH 8.0)}& % i, vortexingslte] HE A7l £,
20mg/m¢ Lysozyme 1ml 23 Z 42 F d3olA 3083 9ESA| AT o] %
STEP buffer {500uf 10% SDS, 5004 1M Tris-HCI(pH 7.5), 8m¢ 0.5M EDTA (pH
8.0), 1m¢ 10mg/m¢ Protease K}E HZF 10mlo] == H7letdA ZAHA 4
= H 50TCAA 3023t wESAIHTE TAZE lysisH AW, 30me]  Phenol
Chloroform : Isoamyalcohol (25:24:1)& Y3 Z Aoj& % 42 (10,000rpm,

15min, 4C)%tt}h. 212 A5 NS 8 A2 micropipette tipS ©]-&3to] 7R3 o}

e

2 dAEFE bottled &7t &AX AsHLE A Phenol @ Chloroform :
Isoamyalcohol (25:24:1) ©]83to] U WHOZ washingstith FHEHo=
AL A3 A5 Ao HFE=rF 0.3Me] == 3M sodium acetateE 3 7}shar
2 Aol H O A7EE 100% ethanols F#<] 28]7F H =5 ¥ o] genomic DNAZ}
Y7125 sl ol "Eid FeYUHE ol&ste] genomic DNA A7
spoolingdlil 70% Ethanolo] #7F ©7} washing?t %, 5mg/m¢{ RNase’} &4
TE buffer {I0mM Tris-HCI(pH 8.0), ImM EDTA(MmH 8.0)}°] =9 genomic

library #|2t3} whole genomic sequencing 5ol AF&3}1t}.

(1) Fosmid library =2t
A GHAe] S 93te  CopyControl™ Fosmid Library Production
Kit(Epicentre)S ©]83}9] genomic libraryE A #stdth. A Al¥ genomic DNA+
A et E A SaudAlS ©]-83e] partial digestiondte] pCC2FOS vectorel insertion &
T A+ 35 ~ 40 kb shearing3l 3 t}. shearing$t genomic DNA 20ugs end -
!

7] $138te] 1% low melting point agarose®] H7]d% sk, 35 ~ 40 kbAle]e]

o

repair enzyme2 ©]-&35lo] ¥ok #S blunt-end® THE9] £ ¥ chimeras A

DNAZE gel purificationdt1t}. Gel purificationdt genomic DNA 0.25ug<
CopyControl pCC2FOS Vector 0.5pgol Fast-Link DNA Ligases ©]-83}¢]

ligation 3 % MaxPlax Lambda Packaging ExtractsE ©o|&3dto] FE.coli
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EPI300-T1%] =918k 3}31, 12.5ug/ml chloramphenicole] ¥3+¥ LB agar 84 9
LTw3le] genomic DNA libraryE A 2bslgic}. Library e &84S el1d7] 98t
o] randomdtAl 12709 clonesS A ¥&to] fosmid DNAS AA3 F Adas
BamHI © 2 cuttingd A3} vector size ¢ 8.1kb7} #Z ¥ Q31 inserte] Ht size
= BkbAHE==E YESETE genomic DNA library clones< 96-welloll A1 zz} wjj oF3s}

A3, 10%9] glycerolS #H7Fste] -80TCo| B3t th7} screeningol] AM&3FS)Th.

(2) Fntelv = =] Fd2 &4
(7h 54 proteine ¥Z3tet= FH2 B4

Futolej s S EFolet Ao A= 54 proteing ¢Estetar = #FA
25 27] 93] N-terminal amino acid sequence®} internal amino acid sequences
£ do3tstal A& degenerated primerE Al ZSFH tHTable 1). 54-FoF 47-R
primersE AF&3 1% PCR %712 KNF2016 total nucleic acidE& o2 3}
95C bmin lcycle, 95C 1min, 60C 1min, 72°C 1min 30cycles, 72°C 3min lcycle
}eH(Fig. 1).
T+ WA 51-F¢ 47-R primersE ©]-&3 % ®A nested-PCRE 574-F¢ 47-R

o

O

TG, 1% agarose gelS AFE3te] PCR productsE &<l

primersE ©]83 FEAES gel purificationste] F+8 o2 A3, PCR =14
L T3 st HFH o R A4S PCR products(Fig. 1)& sequencing 2
Sote] 7]Eed gl 54 protein 953} genesy}t H]wstel 1 A¥AgS Fels)

31, pUTmini-Tn5(Km",0riR6K) vector® ©]83}o] chromosome®l A &7 protein

ol

S 43535t A= $9A 9 kanamycin A @A gened A dtE point mutationg
o] €3} knock out A¥E 33}, mutantss wild-type 7T HFA3 WHoR

e 7 de sdAT2ol oFste] Half vrgRow FupolH s = A

Table 1. Primers used in the search of specific proteins.

Amino acid

Name Nucleic acid sequence
sequence
. Specific , ,
Specific-F 5-GAY ATM AAY GGY GGT GGT-3
sequence
47-R FVPLPD 5-RTC YGG CAG YGG MAC GAA-3
51-F IQVPSV 5-ATC CAG GTG CCR TCG GTG-3
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B L

HI&F Size = 2F 000bp

S

1Al PCR product 27 PCR product

Fig. 1. Specific protein PCR products

T
s}
Q
=
[N
o
B
=
o
=1
Q
=g
@]
=)
o
of
rot
iie]
o,

o
24 g FAaAe] 2SS 93ke] transposon mutagenesisES % )¢
29 EdAWolAE  AFEYT.  pRL2ZI(Km",0rb6K) vector®  A}-&3}¢,
kanamycin A4S 2= F29 AWl A 641709 clones< A 28k tH(Fig. 2).
=AWl A = 16ml culture tubed ©]-83te] 2ml production medium®l A 200rpm2-
2  shaking®+ 28T incubatorol A 24A13F&<t w3t =AW o] A 7t
growth zFo]7} 1ol O.D. 60014 095 ~ 098AFol = A 4S LA}
A (F)EE AT st HH HEHE B
5 AAsd. AEHA Ay Fnpelgz EAo] HA4d E=dWolA =9
genomic DNAZE AA3e] pUCI] cloning vectore] subcloningdle] A4Sl
kanamycin A &4 FAA7F HE 5= clones #ol sequencing S WHHO R

knock-out® Ao FHAARE T2},
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Extraction of gcenomic DNA
from Tn3 mutants

4

Librarv construct with pUCI18 vector &
Screening of Kanamyvcin resistant clones

Amp. Ean +

Sequencing of target gene

_ _

tmRL132  tpnRL17-1

Fig. 2. Analysis of sequence to random mutants

A wpake]l  BEALS FAF w]gY  4mlol]  saponification reagent(NaOH 45g,
Methanol 150m¢, D.W 150m¢) 1m-S H7Fek % 30%7F vortexste] & 4loj&tr}, o] &
100CoN A 307t 7}FLE3}al, methylation reagent(6N HCl 325m¢, Methanol 275ml) 2
S 2 Hojs FH, R0ToA 1087 7FE3Fit). Extaction solvent(Hexane 200md,

F Ao A rotater® o] &

I
—_
o
AL
™

Methyl-Tert Butyl Ether 200m¢)< 1.25m¢ % 7}3s}
stol & AefFeo] AT dtea WA FEvbE wH st 10.8% NaOH 3me
I 5E A HdojE T RS A5 WS GC/MS AL A 52 ALget. B4

| vl 2= Agilent 6890(GC)/ 5975(MSD)ell HP-5MS capillary columns 72+ ar,
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He gasE o|5A oz Algstdrt. B x2AL 120Co A injection 3t} 21, 120C

N B,

i
N
=N

2 300C7HA] 3 8CH gradientE

(2) SDS-PAGEE €% Q. C ¥ HE
At E43 8 Q. C A8 9 fdl Fntolds FHEAR FAHY=

@i bandE SDS-PAGEIA A4E = = BHe dEsAT

uh 2% wivh wpely o] B4 9 ARy AT
(1) vpolE 2~ w7z HEFE& 9 W T4 2y
grtoly s GAEAS o] &3 At AERTA F B HA B
71Ee AAE] A AE vlelds B o] E wiidte vzl ¥y

o] Fasith & AFoAE olE Hste HEFHUWERW vol2l~(Rice  stripe
virus, RSV)E W3 o2 ufolg 2~ w7l 5l N (Laodelphax striatellus)t2] <

844 mUEY 7122 SYstast 59

B
X
o

A

=

)
X
i)

—L
L

7hH mAEe] REss 2o B RUHY
TEE A9 F 137 IAE dHFoR =5o25E Ao upgl RSV o]
Log phasedl o]2% 6¥ 3t¢ ~ 79 %ol RSV
7o Fd AHAA B olrts FFate] MYF(g)s FAFSAT RSV EHES
vol g 2~ Jate] thste] SolA AWhEE Holx GroEL @A S o] &3sto]
2o 7 Zdti= Immuno-capture (IC) RT-PCRE o2 HASA=H, oS 954

e
o
it
o
KN
>
ol
&

o

=
@

i-RSV isolation/detection kit (Intron Biotechnology, Korea)S AF-&3}3ith Ei= I
A W wpele 2~ Yy RUHY A =502 5EH 3 WA, 5HA, 1084, 201
A = 5 TR, PR WY RYUHHYHS st tZddY 3AH AL

WA I Hlaste] =5o v E 3 wA, SHA B 10WA FeA e RSV 2H &)

(2) S vlolel o] W EA & g BFrt V& N
KNF2016 70% AS (A#F)9] @utolt s &4 (F)AE5 TdATxn0d o)
TMV, PMMoV, CGMMV & 43 (filamentous) 2] & 1}o] 2] 221 9
o2 B A g vlo]lg 2] RSVE AP ole} dufolejs gado] 7]
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(Yamaoka, et. al., 1978; Abd El-Aty, et. al, 2004)& #-&3lo] A7] kg ARS

Wi HEutolel 2yl te Friolel sy GEnEA E 44 B &S )

(7hH #HAEA A

[eJe] =

e

oX
ok

8@ dhole s of

o

ol

VNEs 2

Al kA9l KNF2016 70% AS (AF)2 KNF2016-B & Z+7F 5008 2 25044
Mo H(FAH, 547DE Alg FAER 9 FAHE T 1Y, 3, 5Y 74
I & ofdg RSV BEFS 193 HFste] 25 F Ad FHE RSV ¥¥E A
A4S TPt RSV 9l E A4S [AF o2 {2k 2AE 38 RSV &
ol HQl WEFHAntE WAL Fstglon, HA] Fslstx] &Y WAl U
Ux e Al ZE A g i-RSV  isolation/detection kit (Intron
Biotechnology, Korea)E& A}&3lo] IC-RT-PCRE oz Fx1% S 4335t}
gutolef 2~ kg = I AAH KA E) I stk 7R Shol oA kel
o| Y A4 (Disease Index)E AF=stal A o= tUFEAEAHoR FoAt

A74= THSFATHLSD test). AA4He] Akl +3 dap= otk 2rh(Fig. 3).
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Acquisition of RSV &
rearing of the viruliferous

Investigation of infection rate Segregation & management
& Analysis of resistance of test plant

Fig. 3. Bioassay system for antiviral activity of biochemicals in rice seedling against
RSV. Antiviral effect was estimated as disease rating index (%) from infection rating 2
weeks after treatment (modified from Washio, et al., 1967; Maeda, et al., 2004; 57, et
al., 2004).
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6) MAEET =AWNAE
KNF2016 99412 nAEE Zoddo] A|gS =
A3k7] el OECD Guidelines for Testing of Chemicals”, Section 4, No. 471:
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=AWl Y FH¥E A
"Bacterial Reverse Mutation Test”& ©]-83}o] Salmonella typhimurium® 3| 2~E]d
274 3t TA100, TA1535, TA9R H TAI1537¢] 4719 59} Escherichia coli®]
EHER 874 #F% WP2umrAE o] &3t Algds At
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Detroit, MI, USA)¢} Vogel-Bonner medium E % 2% glucoseE 33k AS 25ml
A BFEsLe] AFR3E9 T Top agars 0.6% agar®t 0.5% NaCl® ZAslglon, AR
del 47 7 5=8 top agardl+= 0.5 mM histidine-biotin, ™8 I Fol+= 0.5mM
EHEARS ZH7F 100md  10me®  Hrbskddh 5ol dEgRls fH S
typhimurium TFE9 7% histidine &74 oF, gwB EAWo] HH o,
R-factor +%] &, rfa E=dAWo]e] FA] ofF L 24 AWM & F&
AXNE G, E. coli WP2uvrA 5o dolA+= EHER Q74 o3 ywrd =d9W
of fA] off gl bz EFEdwole] ¢ T& AT

A8 &5 AL dimethyl sulfoxide(Sigma-Aldrich Korea, Seoul, Korea)ol|l &33}o] ]
gt o™, 5000ug/plates Hi w== ko] 1,000, 500, 100 ¥ 50ug/plate® A

Fste] AT FEAPLYL B9 2HY FEE EUR o] B APIM9 A

rE

|5 %=+ 5000, 2500, 1,250, 625 3 312.5ug/plate=A &4 B ¥ tixd
AL A 3 w48 (S9-) R A 8(S9+) e A s
Axt FFL WA A 7, Fol BARle] HA 1 HEFolA plate T EHI

lo] Waks] T ) o]@o]@/ﬂ, LHo)EALS 7HAH, 1

1

S L EC L TR ,
Agol @Yl AFW B9 oz B

(7) &3AIE
KNF2016 A9 =545 H7kst7] 918kl OECD Guideline for Testing of
Chemicals, Section 4, No. 474, “Mammalian Erythrocyte Micronucleus Test’S ©]-&
sto] ICRA vk HFAIEE o] &3 2AFS AAeS T8 Huse o
HAIR S EgigE ot AFEd9 7bsdr w=& &Folgta AAg 500, 1,000,
2,000mg/kgo = Attt 8F#H ~
1,000 2 2,000mg/kge] &

W, Fol § of 24 Alzbe] FHALE FHRste] 2 GUI ALEHS WA

(8) A A o] A
KNF2016 9A1e] A2 A o] Fibed 5 H7lsl7] £+ Chinese hamster 2] <]
Lung Cell(CHL)E o]&3kel AW (-S9 Mix)Z tAMZA s (+59 Mix)el oA
ol AlFE AAATH AlFEAE STl 3Aete A o®E A ST
AAA o)A FHoJRE HrEstr] Yste] Chinese hamster +#1¢ Lung Cell
2

AW (-S9 Mix)¥ tAFEA 3 (+59 Mix) el @A) ol 43 &

_70_



o rMu N ™ 5 ox g
o B W R o © 1
M ) o & LT W 3 " o oo e
io oH \_ﬂol MM B O FI = o0 o~ E.rv \HW ) Wi = &o %O < OT =
oo P R T oS O MR T .o 8 R
o o o° W ~ oy S il T . ™ o N S o or
N A AF N = S = g = 0 T X7 — —— 9
Wﬁ.“ T H = N Lﬂua X Rruu ;Me @ ~ e ~ o o] R ‘_*o|u 0 W
mﬂ o o o o) = o) T o X Mﬂ M o ~ o Ur Wﬁ W ER % Mo = .A_ly o
XE :.L oot N Wﬁi ﬂAl ) Lo 3 ﬂ o q 00 = g MVvM <0 | f X X w L nmE
oy o mﬂﬂmdﬁkwrozarmav}ﬂ Yo = Hr %
s 5 h ! 3% e R I o To i 70 =~ M
R Ho N X o 'y w o~ w8 —. = = T ~o .o X ou X
W H TS B 2w TP 5 o K o S e ol
- =2 aﬁ” W 1 <z X 9 S0 X oy o ® X oo W o MO Y L
ﬁﬂuo%mmﬁﬂ 5_@Tmuﬂﬁ%%ﬂmﬁ%i_@ W w oy ow E
o o ° w e X o= PN o H T~ A < >,
feTETITiizeiEl Siegdl LEF g, 71
qu m u} ﬂa E MM oE Mw m_“_w K ‘_WE 0 MW % < _ZT o nb LMM Nro zT L & T ET ﬂl
2 —_— — — —
@mﬁuﬁww@mangwwﬁgae}w S x T -0 E
wm © = W = 90 = w B3 K S /M@ o M = o X W N x° g = B
) o =y (3 % = °© ojy . of o 0 A& = © Y =l T il i o ~
y 5o, 8 do = O T 2 = T i W= -
of- 1 Fm ~ N T ) T 0 <INy 5o or —~ 0 ~
of m o =t W o L B o S = = o = CU— W E & D
ZI N s ~ N DT.C = —_ 0 = :L <0 ~ X io w B = <0
— BN g = o oo o N EOD o % — T S " s o ® .
%A%_daxgq_zoﬂ %1mﬂo_g/oﬁakﬂg 2 oa - m
W m o O AT I TN K B oo W w2 NoB oo E R £ o4 T
= R jop- _ o =~ T o~ 2 = = o T <~ i
S R ﬁxymlwvzfa_ I g ¥ o=
3 ﬁa Qe ﬂvﬁv EE ﬂﬁ.ﬂ — _zT Lo < =) Y H;. o) of 0 = ‘\.IA 3 X0 %O = Ea ﬂ_l ~
oo = ol x ™ Xe) 7 N do <V e < Nd
S X2 X5 o5 © R T o= o & o o 22 ° S
8 =7 © T a3 R O e B G RIS o o ojy <~ o ™ XY
o S A do & 5 mofoauﬁurmlar 2 7 o
=T W R OB ST S~ ST - T T oy X = 8 A
S Ho ® v _x < = o ol ERS Y T P
T 3B o] — * I o N T 2 ® o S
o g H T o LU = PR M o= 0 A9 WS R o o T
SN =R Y 0 I L e A -y ook H o omm S 7 ~ 7 o A
o W o= i z W © 9 o oMo ) S = T u
H%W@ﬂ%@p@w, ﬂﬂquﬂqﬂéroi Eew @y
oMo wm M B g w7 Tz S ] o N S E B oo o M "
_ T T 0 iy N o S =~ - ~ h o - T Wk S E — = -
T )y Mp  Em Mﬂ -7 NS o T © 1 o) X ) IH TN < T W oK
° o 2L I TR I N R o ow W5
Jy o A ) X <~ | _— Y ~ =) U an) o
T oM W & o R o9 = K W N P ® D S 2 i i
I TR %%amgz_ - B om oo P ox gr%ﬂ%o, T e w B
I R B Ao w T oo B X o S = A
5 E 4 = = o S N N N g e N S
I moy & = Moor S
R
~~ 0 1’ Zﬂo

- 71 -



o
o
il
O
(e}
s
(L
e
i
9
ol
o
>
B
1o
[JE
ol\
ox
—_>‘£‘4
ofN
23
ot
)
o
)
B~
oY
tlo
ry
i
BN
>
ol

(10) BW & (Daphnia magna)°| a F4FGA A&
KNF2016 9A9 EWS(Daphnia magna)°l Wa FAF9A3] AldS  OECD
Guideline for Testing of Chemicals, No. 202, “Daphnia sp., Acute Immobilisation
Test”o wel 48413F FQt Aga oz AAajsto] dutSA 2 AAES BFE, xAFS)

At

(11) ¥z (Pseudokirchneriella subcapitata)®ll W3 7373 s Al &
KNF2016 QA9 =25 (Pseudokirchneriella subcapitata)©l Ws d7dA3] A18<
OECD Guidelines for the Testing of Chemicals, No. 201 “Freshwater Alga and
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A=Y FoJgdFS 5000mg/kg BW.2 AAsto] - Zhzbol] dial] 13] 45

(2) SDA P =0 thd FA 70 =A A
KNF2016 70% AS (AZ)o] et FA7A7EAA 80 sobual oke] =272

o
i
X
Lo
m
£
off
o
N
()
)
S
=
1SS
>
e}
o
=
u
X
2
ol
s
S,

(3) New Zealand WhiteAd] E7|o| gt 3224 A48

N

(B) 714 ol Ak 7=
KNF2016 70% AS (A#)e] 71y Fol| g 5344 s Frietua zofd

;/]m L-:o]:/] ‘:iﬂ_,_(h:;é ]%izé

k]
>,
2
Do
(@)
—_
(@)
DN
Ne)
fo
N}
(@)
—
(@)
av
—
(@)
o
—
w

o,
o
o,
ol
ol
0

Hartley Zl guinea pigell 35724 Ald%W < Non adjuvant method$! Buehler test
5 AAsta, IR AeE A, AT

_73_



i

(6) DA(Cyprinus carpio)o] Wg FHA5HAE
KNF2016 70% AS (M%) Ao (Cyprinus carpio)o] W3t FAolE5A AFS
OECD Guide lines for Testing of Chemicals, Section 2, No. 203, "Fish, Acute

d

Toxicity Tests”ol wa} 96A17F B¢t 2oz AAlste] dwtsA 2 XJASS o
2 A etk Ald s EE 10mg/L(nominal concentration)® 3Fe] A S A A3}

ATt

(7) WS (Daphnia magna)°l & F3F3ANA9
KNF2016 70% AS (A%) B9 S(Daphnia magna)©l W3t FAFIAE AT
OECD Guideline for Testing of Chemicals, No. 202, “Daphnia sp., Acute
Immobilisation Test”oll wep 48A17F &< A2 o x HAAjste] ARk 9 XAE

& o, A,
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(7}) 71 wlAZA ¢ Yeast extract 1%, Glucose 1%, KH:POs 0.1%, NaHPO,

0.5%, MgSO47H20 0.05%
(b W7 A x4 ¢ Yeast extract 2%, KH2PO, 0.5%, KoHPO, 0.1%, MgSO,7H20

0.02%
= u7] 93 GlucoseE AATRLH, d 52 xAsto] uj

8 FFo 7 ZHE3AY. °o]F Acetic acidE pH F4

(2) F719 A2 (Flask A4)
S 23k cell O.D A o B

Basal medium(}7 A z2A) + 1229 F71d 54L&
ANdS F3 4F(KCl, MnCl,, MnSO4, CaCOs)e] F7]9¢] basal medium 2.t} cell

OD7} &S gelstdlon, 1 F MnSO4 0.05%5 FH33lS Wl basal medium

of ®lal °oF 2u) 7}7h% cell O.D o] YE AEE wiA= A2edvh. o5 5L
MnSO4¢F MnClE ©]&3to] HEsAtHFig. 4).

jar fermenter & %3} A1 ¥ Auky
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Cell growdh A6C0nm (©.01%)
e

Cell growth A800nm0.05%9
@

Cal groath AA00nm 0199
o

KCl MaCl M2 MnC2 CoCR BaCl CacCl2 MnSO4 CuSO4 ZnS04 CaCOE KNOZ  basal

Metal lons
14 ¢ 132
12 +
£
g 10 85 85 a0 .
! :
]!
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- &}
8
7}
U i
0.05% MnCi2 0.05% MnSO4 0.05% Caco3 0.1% KCl hasal
Metal ions

Fig. 4.. Selection of inorganic ion for industrial medium of KNF2016

(3) 5L jar fermenter B X % 3}

Adbd Fr1dE E3e Y8 w2 S E BL jar fermenter A3 Al@EE A
A3 A3 Basal medium® o] cell O.D+= 48hro| 4199 H]3 MnSOs= 60.8,
MnCl= 562744 Asd Aas Attt ol& Wi Z7]1FH 24hr o)W cell A5 9]
4% 4SS B8 & F£59 cell OD7F FRFE Ao AGHT, o upE

AR = wig 24hroll 90%° Z=gstal, ol % A& A ¥ = FElo] yEbRTh

I
=
o 22 Ay wE AS2d gRE Fdl 24hr gz Sgade] Akl 7t
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Fig. 5. Optimization of 5L jar fermenter using industrial medium

Cell O.D7F 40 o] 4o Selrtdets CFUS B4 ¢ Z7b7t o o4 o] S04

FE= Ao w Hol KNF20169] dnfolejx A CFUS dEstes Aoz duEn)
HjF ol A&eA A xz2A 8317 YA = cell O.DE o] &3te] 40 o] S

Bt Aol B3 Aow Ay rk(Fig. 6).
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60 515 527 e
466
9.7 389 41
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Culture time (hr)

Fig. 6. Effects of MnSO, to cell O.D (optical density) and antiviral activity

(4) 500L pilot fermenter ¥l <% = 4 3}
Adte Ak 3l vjA]E o] &38}o] 500L pilot fermentero A #H &3} AJdS AAlg A
I} 5L jar fermenter ¢F #& =2 Cell O.DE FHatA EIPA|uF ot A Ao
FAEE HH Cell 0D 40 ©) FrEHE 208 g4t Wi TEAI 5L
jar fermenter ¥t} 8 ~ 10hr =&, & W YA+ 40hr o] W2 wjdo] TaHS &

=
A& g UAMH(Fig. 7). B7Iek 2ol ¥ 2o KNF2016 47448 2] 300L

m

S Astd o o] AAEALEA 9 WA AGE AER o]&Ha, dF= Al
Agste] £ F4AA 9L 71e Aol o] &5t
50
. 40 | e—H500L
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=
2 3¢
=
=
e 20
o
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10
D 1 1 1 1 1 1 1 1 | i i i i ;
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Fig. 7. Optimization of B00L pilot fermenter using industrial medium
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(5) 5,000L pilot fermenter v] % = % 3}

Akel AEist A& o] &3te] 5000L pilot fermenteroll A A3t A|@-& AAg
A3}, Cell 0D 25 A&7k SR = 205 Syttt 50L wjg7] oA 48417 wi <k
3 % 0D 7|+ 1548% gry Aejold 5000LZ transfer AlAA  wj g o)
5,000Lol A &= acetic acidE ©]&3te] pH 75 & Ao wjdstc 20 O.DFE HAX
Ao pHE v5ol HF pH 7= sttt HF vlFAIZS TBA 7ol om, Y
FTEAIT AL 0D HasEE Aoz 9 tk(Fig. 8). 479 22 o=

=
kst AR FHEARE AP A3 Fig. 8 F FARSE wlk s"o] yERyTh

(Fig. 9).
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4 25 —
75 r )
1208
=
L70 - 115 %
= . 5
110 %’
65 r O
15
60 |= 1 1 1 1 1 1 0
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Culture tirme (Hr)

Fig. 8. Optimization of 5000L pilot fermenter using industrial medium
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Fig. 10. Antiviral test of 5,000L pilot scale fermentation culture broth

(Upper: culture broth of Fig. 8., blow: culture broth of Fig. 9.)
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Fig. 14. Manufacturing process of KNF2016 solid technical
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Fig. 18. The degree of antiviral activity of KNF2016 B type liquid formulation

@) FA42 34 A4

B Bt e A AF e Axs A FAH #A4L wigo]l TEH KNF2016 <
=

N

Mol surfactant 3= A H[E&

h

skl dFE AFEAIA e dA Ax
A 2 FAIHIJY TFAFE process, MY T3 process, FAAZ

process, Y& 33 process FES & 439 tHFig. 19).

S0L S00L S000L

FUNEE = .
95% 5%

Fig. 19. The down-stream process for liquid b type formulation of KNF2016

) AlA 2 A

7h B=34d9 2d

A = g PTHAE AW, FEE A, 2008)del = = rstal WMol A7t

27) wRe] AAse] A FAS] Aot BEAHG 2ANY S} gL 1



AtHFig. 21). wheba &ut

e APl Bk 4%

SR oI

Fig. 20. Bioassay method for evaluation for antiviral effects using tabacco (Half-leaf

method)
S 82 CHIS S BI)
g pres Tow Il —— b right
o - ol & —— lw — w3
@ . \
2 2, § = 0007 + B B0SS
w @
] B g
g 200 i
z - |
100 §
0 100 200 300 400 500 500 700 800 900 fooptsp 0 10 200 300 400 S0 500 700 B0 900 1000 1100
TMV diuion rale ()
THI dilution rate (X)
sHERELEL SHHENT NS L)
—— upper beal —-u[ll]éfl"lﬂr"
g0 — uppEr —
aa — i i) 12 3 —— Bper 30 e S (UpiDET 30T
- g MY
2 40 i - 7 \ ¥= 00057 +7.3829
H — y=-D0032y = 40447 g
- a B
- &0 # g
[-] IE =
F 20 f‘ ;
10 2
1
] K

0 100 200 300 400 500 G00 VOO 80O 90D 1000 1100 0 100 200 200 400 500 GO0 TOO 900 900 1000 1100
THV dilulion rate (0 TV dilution rabe (0

Fig. 21. The pattern of TMV spot number revealed to tobacco half-leaf method
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Table 2. The results for recipe of KNF2016 using selected adjuvants

1) The results of recipe

Name Recipe 1 Recipe 2 Recipe 3 Recipe 4 Recipe 5 Note
KNF2016 70 70 70 70 70
Wetting/di i
CHNE/EISbErsing 75 75 - 75 5 SDSS
agents 1
Wetti di i
etting/dispersing 25 25 25 - - PAE
agents 2
Wetting/di i
etting/dispersing - 5 5 5 5 SAS
agents 3
Co-formulant 1 20 18 255 20.5 18 IAA
Co—formulant 2 - - - - 5 GAF
Total 100 100 100 100 100
2) The results of physical property
. . . . . . . Standard of
Review list Recipe 1 Recipe 2 Recipe 3 Recipe 4 Recipe 5 ] )
consideration
. Aquatic Aquatic Aquatic Aquatic Aquatic
Form of formulation . . . ) .
suspension  suspension suspension  suspension suspension
L Layer Layer o o
Appearance Gray liquid . . Gray liquid Gray liquid
separation  separation
pH 7.2 7.2 7.2 7.2 7.2
Finess Good Good Good Good Good 44m, 90%up
(2}) AlAIEe] AAIHEA
AEol gyE Ao r AxE A5 tiste] Est 7hed S AESHA A A
A AFE AR A FAALLS {FEUIE AAS gt NFoEA FE
718k AFL] AAAG mA= GEFo] wg AR FEst bsAd s HUker] 9
AMAE Z4AQ HE FHolgta & F v FEr|d AAS fEAE gdid e
2 A AoFS Yl ARt oMo HAIAQ otAHA AYS AAIEH
Y, sdae s 54T 120 BHAEHA 2F FHow ABE AFH s
AL PEFEF FHSL Yok olo] Wk AR NRE oy
of meolAe] A A AFPe AN 1 An AR FAE Aol A
S AZEHIA 65 o|Folk FAAQ EAo] fAHE Aow YERTH(Fig. 29)
ojof we} AjEo] SHE Ao A, 7|E AWERY Fav|gte] dAFE AR
FehE Ao
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Table 3. According to the duration of exposure to lethal population

T = [ FA A E T T4 AT XA Rl (=FAZE: 24hr)
w4
3] A ulj 4= (v}a])
oA 7 A7 47| 19 | 29 | 39 | 49 | 59 | 69 | 79
Xﬂo(i}ﬂ‘i}%‘t) 1A1ZF | 44 1 9 3 4 5 6 7
1 20 3 2 0 - - - - - -
500N
(0.1m1/50mD) 20 2 0 0 _ _ _ _ _ _
dm 1
KNF 3 20 1 0 0 - - - - - -
2016
. 1 20 2 1 0 - - - - - -
AA 92501}
2 20 4 0 0 - - - - - -
(0.2ml1/50ml)
3 20 1 3 0 - - - - - -

Table 4. According to the duration of exposure to lethal rate (%)

T o FAHE T F AzrE XA (%) (=FAZF: 24hr)
HHE | 7)) 5
3] A v 4
ok FD | 1Az [4X 72 | 19 | 29 | 39 | 49 | 59 | 69 | 79
Cl(A7 o)
1 20 15 10 0 - - - - - -
50064 2 20 10 0 0 - - - - - -
KNF (0.1m1/50ml) #3 20 5 0 0 - - - - - -
33t | - | 100 | 33 | 00 | - - - - - -
2016
1 20 10 5 0 - - - - - -
917
2508H 2 20 20 0 0 - - - - - -
(0.2m1/50ml)| 3 20 5 15 0 - - - - - -
gt - 11.7 6.7 0.0 - - - - - -
(2) Mg gl et JFgot
(7FH) Al A
- A FAE  IFH I H(Bombus terrestris)
- 234
A (FAN(EAGE =2 7S Eakg] 1359 %], 8041-740- 8000)
- AEA 24 20099 59 129
- Algd A AYAL
TEXNEHITA A2008-45 FoFe] HAAE 7= W EHo ANFFE
AN A A AWES FH(Apis mellifera) s A}E3EE Ho] 9oy E
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Table 5. According to the duration of exposure to lethal population

v E . _ =3 & 2 =% % 2d
SASE ¥ == 2 Ab (ot e)) 2 AH2:(%)
_ o3 e
ok A gﬁ A} 3L ofak A A 3E (UM)
o 24NZF | 48NZF | 2447 | 48A 7
SEESRNES 45 0.7 0.7 1.6% 1.6%
KNF
2016 | 5008 | 3L/15% | A@lF 4x7 42 0 0 0.0% 0.0%
LA
A2 F 247 7 42 0 0 0.0% 0.0%
(3) Tl gk g FH st
(7h A& A
- NAAE - B (Harmonia axyridis)
R
Tl E 20099 6~79 FHdista FHAA HdT| e A5 APste] A
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() A4t
Aol ARE3 KNF2016 A= 7IE &3 wfj & 2% RTys ghel 1
bkt wheba] B ] A9 KNF2016 94 22 A% WAt = dthE
7 EtA] @& Ao 2 A ATH(Table 6, 7).

Table 6. According to the duration of exposure to lethal population

e = SEA A E & FY AZFAE XA} A
e = _
Wk (== A 7F: 24hr)
A% | axme  |BH T 1 ] 4
0]: U:] o o e} (o] o) ()] (o]
R | o | e s (D | g | 12| 22 | 32 | 49 | 52 | 69 | 79
1] 2 — 1 - 1 - | - | - | -
5001 01010109
O g A R A A N
e L s T o [ 3 o | - - -1 -1-1+
o5
112 ool - =17 -1T7-1-71-7T+-
2504
R /o A A N e e e N M
KNF2016 AT o 0 o | - | - - - = - -
o] 1| 2 9 EEE e
A4 ~o0r] 0 | 3 0
©1my/soml) o2 L0 oo el
oo T s o o o o | - - ] -] -] -
TS
1120 o] - | -1 -1 -1-1-71T-+-
2504
O g A e S
ST s 0 o o | - | - - - - - -

Table 7. According to the duration of exposure to lethal rate (%)

S E FAAME F FY AZUE AAF A
b AA (=Z A7+ 24hr)

R

oFAI g;ﬁ <§§Hik%) wren|1az[ana] 12 | 29 | 39 | 42 | 52 | 62 | 72

1 20 0 0 0 - - - _ _ _

50044 2 20 0 0 0 - - - - - -

(0.1ml/50ml) 3 20 0 15 0 - - - _ _ _

Nz g#] - Joo |50 oo - | - - [ - -1 -

1 20 0 0 - - - - - _ _

250+ 2l 2o lo | -] - -1 -1 -1-1-

(0.2ml/50ml) 3 20 0 0 - - - - - _ _

KNF2016 B4 - (oo loo | - | - | - -1 -1 -1 -

LA 1tl2o]s]wo]o] - -7 -1-1-1-

50044 2 20 0 0 0 - - - - - -

(0.1ml/50ml) 3 20 0 0 0 - - - _ _ _

o= 9| - [s50[33]o0o | - | -] -] -] -] -

e Ll 1 0ol - -1 -1 -1 -1 -T2

250} 2l 2o lo | -] - -1 -] -1-1-

(0.2ml/50ml) 3 20 0 0 - - - - - _ _

g# - Jooloo | - [ - - - -1 -1 -
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Fig. 27. The phytotoxicity symptoms of KNF2016 technical with some horticultural

insecticide (plant—fungicide-variety)
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Fig. 28. The phytotoxicity symptoms of KNF2016 technical with some horticultural
fungicide (plant—fungicide-variety)
(2) & °oFg JF4 H7t

7h) g AEA

KNF2016 A& -8 FFA% £8&30s 45 SHALAd BE &g o
T G WEUA &AL case by casedl wiel &4 o) WETF yEhes Ao
A cH(Fig. 29). kA ¥ o & A vl &l WEol yYEhubA St
, Aol efARte]l & A E Y= ASE YR

s}

=

TE

N
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The effect analysis of antiviral efficacy of KNF2016 with horticulture insecticide

,II_IIJNIIIIIIHN%IHI T “ |

Control walue (%)

Chemical insedcides

Fig. 29. The effect analysis of antiviral efficacy of KNF2016 with horticultural insecticide

() FE& oA
KNF2016 91419k S28 oblE 4418 Fwe] wuleo

Egete] NS 5

 golzrt olF TMV 7 2E%

A A (50080, AAHE 5

=
atol Huf WS o] gk PFubolH i FA O JFE S S48 THTFig. 30).

KMF2016 =
(HHEH 2F) (B Y &)

Yaltexing 3min

TV
{5,0006H )

Yoltexing 3min

¥

HEEYREHAE

Fig. 30. The scheme of efficacy influence test in mix with KNF2016 and agricultural

chemicals

- 103 -



N BE A% FEE 4T 1350 £4 GE 9P BAY 23 =g
ol LA (ZFokRl) 9] 105> KNF2016 Al thH] 90% o]%+el WAl &3t vt
W, g aA(BAN), ohdeto| EACIENAME 90% olste] WAl AL Vehet

(Fig. 2) mlmlapAnr okaA7bo] Qolyk 27 (& Ala), ofdelo|=A(Fep okl %
54 wsEE A4 A3, A ASEE (20004 717 953%, 93.6%] WAl
&7k theht 7] SfAlsh Bl HEseln Fupole s A WrHE 9L
A o AoR Uehdrh(Fig 31) £3 Leitiotel A(FAAS o&F A3
W oobm g A A3 A9E SP o AEuheAl SLES AAE % E(1,0000)

T8 A 16F I 90% olAel WAl &3E yehlo] &8 A ¥ uE
& 9ol g Aoz Vel th(Fig. 33)
A2 o5 KNF2016 9#|9 =8 2tA] 13F, 254 155 3k of

=
BN A QR EG £8 Azsdues Fuieles BA6 HrhE

2hH| ZH(% )

= — — — — — — — — — — [£5]
g ooz a2 @ o 4w 4 = Foog F I =
il =) =l = or 2 ™ ) ) 5 [ = K0 o
B = i = oy 2 il 2 4 il <l Hl - 9
m R o ¥ — [=3p por = o =) = o = o
Mg = = = = = = W= = rt ) =
il = = > = JTI’E = = = = - = ul Z
== 4l W] o gl Ares uj m ul = ] Nl &
T = ul ~ @@ =z +f®m =z JE W o A7

2 = [ el Z 2 0 o n
Al o  =x T Iz E ¥ 2 L
ul ue = mt o E ozt F & 0 =
= m o L LU
= ~ m n ™ Hr

of = ™,

Fig. 31. The effect of efficacy according to mix with KNF2016 and systematically

fungicide of paddy rice

- 104 -



oo

80 r

ED.

BHH 2%

a0 -

20 r

BOOHH 10006 2000HH  GOOBH  1000MH  2000BH 250N GOCHH 100084 25064 SO0t 1000dH  GO0HM
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Fig. 32. The effect of efficacy according to grade of density as mix with KNF2016 and

systematically fungicide of paddy rice

100
a0
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S (o)
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HA56 WIS sc MEBhWR HEALEC  ZANOE OlERRE HIEBEC Eowk ZlLZwe 0|2we  DEERA ZEERWP 2hdlwh DR SP MBI Z2EC KNF2OME
WP WG WP AS

Fig. 33. The effect of efficacy according to mix with KNF2016 and insecticide of paddy

rice

20081 % EwntE gl o w A Al de FrAeH, B4 =
7158 AFAeE KNF2016 70% AS (Al#)E 79 t4 63 &8 Adssdd. 8§
ArHE AFARE A9, 24, AE, DDVP, dloj25 ol 4o e wejrtE
ol &I} oAlEolUT) 2008 Ee EvtE gsduyon HEIw FIPol
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Aelatdeh, AL QoA Ak AFA BAYAS e w2 AAstan, 4
7] wbE Rulg, masle Ag, AE, ool o] wujshTold &AL oAl

E @uivbFe] TR E we} 3~7d tASE xSt AldA 3 KNF2016

70% AS (A3F) A sl M= olEFEo] Ht 0.1%<1H wha] 32 s7ke] 4
G 80.2% =M Fset= A7t vEbstth A tiE] 99.9%2] WAl & F yEbsi
KNF2016 70% AS (Al3) Al s7llAE Evte &apeldyge] dao] o] Foi~

aL AAANE FH o R o] FHito] H A = @Al YEEtH(Table 8, Fig. 34).

Table 8. The control efficacy of KNF2016 70% AS (commercial product) against Zomato

yellow leaf curl virus in tomato

A8 ok A olETE (%) o 2} WA 7+
Dy | ks | g | g g |(DMRT] (%)
KNF2016 AS 0.2 0.1 0.1 0.1 a 99.9
T2 77.4 74.5 88.4 80.2 b -
CV(%) ———————— e 12.9

e _ KNF2016 +
| Insecticides 1 Insecticides

Fig. 34. The control efficacy of KNF2016 70% AS (commercial product) against 7omato
yellow leaf curl virus in tomato (left : only insecticide treatment, right : mix treatment
with KNF2016 70% AS and insecticide)
(2) 7t A5 Aol A
KNF2016 9A41E 712482 st 70% AP S Az & 8 CGMMVY

S T5 T4 AT Ao AAs Y. 2FAE sk

of fr =

f

2

> ol
o

z

o

2

=

o,

off

b2 H S CGMMVE els] 2o 88 wa e
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S #Fskddnh ol F 109 HA 43] A Agsianh Al@A 3 KNF2016 70% AS
(A7) AT+ 83%9 ol gol vebdtd nla]l FA 2= 369%7F 1A= AT
T2 o] 775%9] WA EIF YErg o9 e Ade 2 EY, T4, HF
(F9) dAsts CGMMVE] EAo Al ofAl A A71E HdAste] mop G324 <l

HAgHE 4 Aoz dAddci(Table 9, Fig. 35).

Table 9. The control efficacy of KNF2016 70% AS (commercial product) against

Cucumber green mottle mosaic virus in water melon

o|¥ A& (%) o o] % 18
5 oF ° 2] 2F 44 7}
s Dy | mwy |y | g g |(DMRTY] (%)
KNF2016 AS 87| 128| 34| 83| a 77.5
3] 44.2 | 384 | 282| 369 b -
CVI(96) ———mmmmmmmmm oo 186

ey

CGMMYV infected stem

ok 228 93 TAANFLE A HATY EntE AT G A AlFES A A S

A7l gajrhEe]l a9 EvtE gapelery o] wASSlY] witel T

=

(¢}

- 107 -



S
=

Al

u}al

A e

A2

AS (AF)

7=,

=
ol
i

b
HO
=)

of
o,
o,

2l
E

st e A gFak it
A, FHEHFoR ARSI
(5.31, 6.7, 6.14, 6.21, 6.28)3t] 2.1,
A 10
11.7% 24
56

o

T

aj =

o

ok

o]
AR

2o}
EE:
) 7

AR

) &

of W3

o
A

9
<

1
o% ¥

GehbA gkh wekA B A ALEE obdle
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1~N i)
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AR Az MG, i ot
A},
KNF2016 70%
e

ErhE (2,

F(75) T AAT
ot 5 74 o
el oul 69206 Al 7hE

=
T

3% Eg ofs

 7l=® R el A ofslE dERlA wgkon, EvtE &

oA AR A

= A vH(Table 10).

Table 10. The efficacy of KNF2016 70% AS (commercial product) against 7omato

yellow leaf curl virus in tomato (upper :

control efficacy, below : phytotoxicity)

H=3 -
Ag ok A oleTE ) folat | Az}
I Qk murE | marz | o5 o [(DPMRT)) (%)
KNF2016 AS 4.2 4.7 2.0 3.6 | a 69.2
=Bk 14.0 10.9 10.3 11.7 b —
CV(96) ——— = 16.6
O kAT 3,5 7Y F 24
A& kA A A k3l 4 = (0~5) ]
H U
(oHAAE F 32, 52, 79)  (EZ N oE o | oW 2 N
EnlE
KNF2016 AS (2=mhd 0 0 ofsf fl&
TH )
(Wh) 5 A= m o] =y
5ot 52E A ¥YANFLE $5 24T S ALTGAA AFE A
o 2 xS gz el dsrxelad (CGMMV)e] st £Fo 2 &
5 A9 ARer)el Agadth AB4E Fuel FFL obE Fu, o Fu
AFAZ AbgstAnh FAAE = AAAF 109 714 43 4 A= (79, 7.19, 7.29,



88)atHom, FalA g 7FH, WlHE(78)S A AT ZAPER S FHF oAl A
109 $(@8.18) 7= HdA|Fel 3t o|bAFE AT FA P EHES 4128% =
A kg dAe TR A=E st o, KNF2016 70% AS (A%) A
$ A divl 815%° WAZIE dERWdth E okele V) EE, wl
VA gkokth whEka] 2 Aol ALEE ofAlE FuN(EH, H4uh) FE
F 2 ool FElE UEhA 2oton, u AdE Aol A T

95 e ul dER Aol A WAlAR AEAol IS Ao FAdH AT

(Table 11).

Table 11. The efficacy of KNF2016 70% AS (commercial product) against Cucumber

green mottle mosaic virus in water melon (upper : control efficacy, below
phytotoxicity)
W 719 .
A9 e °l87s (%) g | At
TykE | s | s | o g |(DMRT ] (%)
KNF2016 AS 4.8 10.2 8.7 79| a 81.5
21 37.4 48.7 42.2 42.8 b -
CV(%) ———mmmmmmm e 8.8

O StAAT 3,5 74 F EA

A ek oA | AugE °F o (0~5) S
(FAAE % 39, 59, 7Y) (FF) 7l = % vl =
KNF2016 AS T 0 0 oFell =
(TR, A4

(2) 237 FAE

Gakolvh. A= AAASF 74 34 53] A A2 (52, 5.9, 516, 523, 530)3F
Ao, Al A V=, MFG16)S At =AM AT oAl A 10

6.7 7T AA T Yk o|¥FEFE AT FAE B ELS 105%=H oF
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AR FEd Arm Ao, KNF2016 70% AS (A%) A9 4% +
A2 tiH 60.8%¢ WAZFE YEldTh w3 okl Ve, wi® BT UEuA
FtTh kA 2 Al AMEE Al EnfE(Avbd, FUE) FF s Ve
ool A ofElE YERA] ¥tom, EntE sielde o] oid] § k=i
e yetdol EvtE gspdwddy WAA R HEAe] J& Aoz AdHAY
(Table 12).

Table 12. The efficacy of KNF2016 70% AS (commercial product) against 7omato

yellow leaf curl virus in tomato (upper : control efficacy, below : phytotoxicity)

i ol¥FE& (%) o o3} kA 7}
AE e A . (DMRT)| (%)
[orE | ooy | R |y 6
KNF2016 AS 3.7 3.9 4.7 41| a 60.8
i=PAEy 8.9 10.8 11.8 10.5 b —~
CV(9%) —— e 10.11
O ¢kAl g 3,5 74 F %A}
Ad ok A N g °f 3 4 = (0~5) |
H 1l
(kA HE] & 32, 59, 79)|  (E2) A o= o | oW % .
EulE
KNF2016 AS (2w, 0 0 okl fle
FU2)
(th) 41k A= w o] =
T TES AT 23 TAANFL FE AT Fu AAETAA APS A
At AR ko] EFS obm: ARESU, ofs): AR ELu, Biuow
ALESEATE kAl A Bl = A2 A S 109 7HF 43 A9 A (5.23, 6.2, 6.12, 6.21)3}

Ao, A Ve, WFEG23)S Adedv. AP AT A A 10Y

Z(71) T AT WP olWINFE 2ASAUT. FAe WHES 155%24 o
A
Ae ou] 755% WANE e, £ okalw vlEe wg mE e

orgkeh whekA B APl AHEE AT (R ESN, Beu) 3
LA

%% el ok S bRl 2gtom, Fub A%
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318 vhehle] U AFmAola FAHE B4l 9 Ao HeH

(Table 13).

Table 11. The efficacy of KNF2016 70% AS (commercial product) against Cucumber

green mottle mosaic virus in water melon (upper : control efficacy, below
phytotoxicity)
W39 _
A g e A oIgte (%) Foz | A
- Ty | ks | g | g o |(DMRT) ] (%)
KNF2016 AS 2.6 5.1 3.8 3.8 | a 75.5
e 16.9 15.4 14.1 15.5 b -
CV(%) ——— 169
O ¢FAlA e 3,5 79 & XA}
A ok A A2 °F sl B = (0~5) |
H 5
(HAAE F 39, 59, 79)|  (EF) Nz F | oW 2 B
et
KNF2016 AS (GH Sl 0 0 oks) 9le
o))
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=
7F gZF g el At E 9l dAd3A- VN FEE B8 scheme &HF

G o R AR ES o83 gk wE Futold s S5 AAG 4
3, 2 AFgelN Fud she BBl FAGRE 60% FEA AAWL FQ
St (Table 14).
Table 14. The antiviral activity of fraction according to solubility
(NH4)2504 DW Di)l;lti No. Local lesions/Half—leaves Cj;ﬁjl
contents ('UQ) rate Untreated Treated Untreated Treated (%)
20% 500 100 100 100 100 0
40% 500 100 100 100 100 0
60% 500 150 3 150 12 95.0
80% 500 200 200 200 200 0
KNF2016-B
(comparison) 1000 150 0 200 3 99.3

(2) FA o) & 54 Ha
Bio—Gel P102.2 g% A Z% void volumee] €41+ 11HA fractioni-E] A&

Aol o= Ao=m gyt (Table 15, Fig. 40). Bio-Gel P10 resin®] Y& H o]

U= 20,000 Da o] =Z7]e] EAZ odAsEo] ##E fractionES Fof R W97}
3,000 ~ 60,000 Da <! Bio-Gel P60= o]-&3te] tA] HAsA . Bio-Gel P60L=

Pelg ARE A% FATL0A Byl wegoR 84 ¥ A A(Table
16), 628158 SHEAo] elutionBS & 5 ATk wul vy Ave} SDS-PAGE
o] @A bandsE Wl ste] Futolels BHYEAL

Al 7HA @A 2 24 5 o] M tH(Fig. 41).

- 112 -



Table 15. The antiviral activity of fraction according to molecular weight using Bio-Gel

P10

' Dilution No. Local lesions/Half—leaves Conrol
Fractions value
Tate  j eated Treated Untreated  Treated (%)
1 Cell crude o4 0 17 0 15 100.0
2 P10-10 " 45 32 10 5 -70.3
3 P10-11 " 0 22 23 64 82.0
4 P10-12 " 0 41 0 41 100.0
5 P10-13 " 0 11 0 8 100.0
6 P10-14 " 0 14 0 3 100.0
7 P10-15 " 17 108 5 42 86.2
8 P10-16 " 45 60 8 11 26.1
9 P10-17 " 91 32 232 81 -185.4
10 P10-18 " 101 32 111 108 -109.2
11 P10-19 " 132 101 92 48 -61.2
12 P10-20 " 32 53 92 32 -121.1
13 P10-25 " 101 42 123 32 -95.2
14 P10-26 " 92 70 152 163 -12.3
15 P10-27 " 62 58 101 92 -8.3
16 P10-28 " 72 70 93 30 -9.6
17 P10-29 " 105 103 107 101 -39
18 P10-30 " 101 98 123 111 -6.9
19 P10-31 " 92 63 52 41 -36.4
20 P10-32 " 159 52 83 73 -109.7
21 P10-33 " 132 111 83 61 =275
22 KNF2016-B 1000 11 141 48 234 85.8

By
0x
o
EJ

KNF2016 cell P10OZHI AIZ2

100 "N B
80 1
60

40

20 | I'I
0 N ARSI

12 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22

Fig. 40. The antiviral effect of fraction accdording to molecular weight using Bio—Gel

P10
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Table 16. The antiviral effect of fraction accdording to molecular weight using Bio—Gel

P10

Dilution No. Local lesions/Half—leaves Conrol
Fraction value
rate Untreated Treated Untreated Treated (%)
14 A 89 8 120 122 -6.2
16 " 69 67 73 96 10.5
18 " 92 62 58 %) 5.3
20 " o7 27 33 37 -117.7
22 " 43 38 53 99 -4.8
24 " 141 76 56 22 -120.0
26 " 93 54 61 66 -32.3
28 " 20 16 21 31 3.6
30 " 64 78 102 43 -99.6
32 " 97 4 186 79 -83.3
34 " 62 106 206 112 -21.2
36 " 124 101 134 34 -41.1
38 " o7 34 43 33 0.9
40 " 139 112 62 70 -6.3
42 " 25 49 26 19 6.1
44 " 64 91 43 37 6.7
46 " 62 85 53 62 20.8
48 " 38 50 50 42 2.5
50 " 20 30 81 7l 14.1
52 " 100 88 153 102 -31.8
o4 " 47 23 15 50 -17.2
56 " 92 89 100 36 -90.6
58 " 118 94 153 156 -11.8
60 " 22 48 77 31 -47.1
62 " 53 117 59 81 40.9
64 " 172 156 178 289 14.1
66 " 147 173 41 85 33.4
68 " 127 98 32 133 44
70 " 14 81 38 37 40.0
72 " 76 124 26 58 46.9
74 " ol %) 93 127 17.0
6 " 27 %) 27 39 40.8
78 " 45 74 42 91 46.5
80 " o7 80 41 o7 28.4
32 " o7 114 125 147 32.5
34 " 35 145 31 103 72.9
36 " 71 133 53 169 o57.6
38 " 32 93 32 39 41.8
90 " 26 16 26 62 -2.2
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Fig. 41. SDS-PAGE result of purified activity fraction using Bio—Gel P60
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‘ P, olivovorans KNF2016 ‘

Commercialization Gene screenin
of Large scale purification &
I Point mutation I ] IRﬁndom mutation
Large scale culture Deget[erate primer TnS5 mutagenesis using pRL27
_— based N-terminal seq. 3 5 oy
(28%C, 200rpm, 24hr) [Cdaiitate ponc & sequences) (Bcreen by Chloramphenicol & Kanamycin
Amn(:l;;:t}lmﬂ]sul.:lf:i‘tue“]:resc[:gtt;tmn Gene nock ount using suicide vector 641 mutants
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| | ’ |
Exﬂféﬁ;“ﬂ d:e lgl:]);_}; [lljl?l}]u]]a} 6 mutants Screening for loose antiviral mutant
E, 2
Polyacrylamide Bio-Gel P-60 2 e
(Exclution Limit : 3,000~60,000 Da) Screening for loose antiviral mutants 15 mutants
Protein sequencing [ Not find Recovery of interrupted genes
(N-terminal & Internal) (7 mutants)

Fig. 42. The hole scheme of purification process in KNF2016 antiviral compound

Fig. 41. oA} H.o] No.2 ¢ No.3 band®] 2] N-terminal

ol
(e
_IE
iy
o
Q
=
o
il
o> o\

Ng A, P oeud mE

protein)® &<1% ¢l 31 specific protein®] X9} dnlolelx~ FAlo] AAAA 7 7

sequences sp - lle - Asn - Gly - Gly (Specific
=2 No.2 band9 internal amino acid sequenceE ¥43 A} th&3} 7} (Fig.

43).

- Fraction no. 27 : His - Phe - Gly — Asp — Thr - Asn - Asn - Asp
(HFGDTNN)

- Fraction no. 37 : Ile -~ Thr - Asp - X - Ser - Gly - Ile - Ser - Gly - Ala -
Gly (ITDXSGISGAG)

- Fraction no. 47 : Phe - Val - Pro - Leu - Pro - Asp - Asn - Trp
(FVPLPDNW)

- Fraction no. 51 : Leu - Ile - GIn - Val - Pro - Ser - Val - Ala - Thr - Ser -
Val - Ala - Ile - Pro - Phe (LIQVPSVATSV)
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DAl A, Sged14 15 Rara300 100 (HANHT COSX08 DY)

Fig. 43.
(2) FHBAL obulwt 24 B
Eal

Glycine (19.46%), Phenylalanine (16.45%), Threonine (853%)¢] gr#o] =& A
e TH(Fig. 44). o]¢F 22 ZAye AAE Fvtolejs dAdEH] Q. Cadx
e Aom deH Ak

b
gl

——

]
i
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AMINO ACID COMPOSITION TABLE

Amino acid Result MOL% (ug/mg)* (nmol/mg)”
CYAx 259.04 6.30 6.47 34.54
ASXo#x 171.33 4.16 3.04 22.84
GLX#% 118.83 2.89 2.33 15.84
SER 175.01 4.25 2.45 23.33
GLY 800.51 19.46 7.69 106.73
HIS 0.00 0.00 0.00 0.00
ARG 55.05 1.34 1.28 7.34
THR 350.93 8.53 5.57 46.79
ALA 250.05 6.08 2.97 33.34
PRO 137.93 3.35 212 18.39
TYR 191.50 4.65 4.63 25.53
VAL 252.89 6.15 3.95 33.72
MET 215.50 5.24 4.29 28.73
ILE 191.23 4.65 3.34 25.50
LEU 204.36 497 3.57 21.25
PHE 676.90 16.45 14.91 90.25
TRP 36.49 0.89 0.99 4.87
LYS 26.65 0.65 0.52 3.95
TOTAL 4114.19 100.00 70.13 548.56

* Result : HPLC chromatogram®] peak areas standard(500pmol)ll 7]53}o] AF&3it},
*CYA mean the sum of cysteine & cystine

#x ASX, GLX mean the sum of asparagine & aspartic acid and glutamine & glutamic acid, respectively.

xa =(Z) ofm|Ake] R} gkxh)/ o] A g
#*b =( Resultl * (A buffero] <21 volume/ injection volume))/( & ol AF-&3F Tl 25 =)

Fig. 44. The contents analysis of antiviral activity amino acid

o

(1) Specific proteing ¢35 3}8t= Fd=te] &4

ghufolel s BT AT AZE o)A No2 wulde] ofnl it Al e vlgre

71Eo & @A =S HAE A} N-terminal sequencedl A o] &5

specific protein¥} FAFstth= Ho] Q¥ At} Specific proteine A&7 Ao
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MRt A AR, A% 75l wWE A A= gt owk ABC transporter 4
periplasmic phosphate-binEA protein 5224 <&z Aot 1812 20073 Paul B
Rainey 2] 3o 931H Pseudomonas fluorescens SBW257F AAtst= “Psp’gbal W
W ¥ o] A specific protein®] 2] &9 FHo| =& Fva By A 7F Q) ofn
YA 9SS vpE o & degenerated primer A 23 F nested-PCRE =33k A3} <F
700bpd = Zolo] 652 specific protein, specific gene(Table 17)2 &2lg 4 2
At 3elw specific genes transposons ©]-&3}e] point mutationA] 7l %, 7
FATaolA Hel R o Fujolel X g0 WSt o BE SIS o, glo]
g FAdo] fad EdWolAle yYEuAl gtk (Table 18). L olf+ e &t
olf 2 B EH FolHgol A YElYR KNF201690 & thdst $79 dvlolgx &
Aol EAete Aom FAHY wbq g 7 &4 FHA7F knock-out® Sl ol

2 ve 2R BYBAC AFA e wLgo]l Aot gupold s

whole genome sequencingS 3] 3319

Table 17. Sequence analysis of specific protein

Identities

Name (%) Protein Reference
Specific 1-2 62 g%glsssem ic tail-specific P. aeruginosa PAbl
Specific 2-1 75 ggt)gi}rllmcr?:iﬁ c-type  biogenesis P. aeruginosa PA7
Specific 2-2 43 Glucose/galactosetranspoter P. fluorescens Pf-5
Specific 2-3 57 Sensorhistidine kinase P. syringae
Specific 2-4 o1 g;égggﬁtgereg\f}gFRND P. fluorescens Pt-5
Specific 3-1 46 Periplasmic sensor signal Herbaspirillum

transduction histidine Kkinase seropedicae SmR1
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Table 18. Result of antiviral activity in specific protein point mutants

No. Local lesions/Half-leaves Control value  Standard
Sample name

Treated  Untreated  Treated  Untreated (%) error
wild type 39 280 12 230 90.4 6.2
Specific 1-2 10 105 7 208 93.6 4.3
Specific 2-1 3 146 15 233 95.8 3.0
Specific 2-2 16 158 8 149 92.3 3.3
Specific 2-3 44 249 32 186 82.6 0.4
Specific 2-4 8 198 23 140 89.8 8.8
Specific 3-1 0 13 40 228 91.2 124

(2) Random mutagenesisE ©] &3 x| w4

Random mutagenesisE ©|-&3%F 641719 AWl Aol gt upole]x &do]

sl i-& ) v S
| A3k 33709 cloness AWstAth(Table 19). I & 79 ASHZ=7}
X

wild-type #7ol ula] AstHA oA gulolels B0l i T Eelvo]

o

Al clones(4C1, 4C2, 4F3, 4F5, 4H11, 5B7, 5C7 )& 1+=$1% 3] knock-out® %
Ape] A7 de EAEAY. 1 Ay ol Fig. 459F #o] knock-out ¥ Ao =
Ebytth F 29 EdAwWolA 9 subcloningol A EelEl d71G Ao A=
o A7IMde] vE AN AAHA &ge FoE UEHWS

A &9 contig-119891 4 stz A

4C1 mutant

genome sequence?] 6.3 kb

t} QFEMAI S specific protein©] AF  knock-out® HAE F
random mutagenesisoll Al Fvfolel 2~ Ao FFS FUE EAWo|7} dojd A

2 -CECEIEEDS
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Table 19. The comparison of antiviral activity in random mutants

* A33) Ha -
. [ ]
cample growth {KHFEHI?ME&?!.!"E;E ey Sequencing 540 28
18 o "l 4
1G10 o) = 4
483 & 0 (BE e 2
aB7 & * 4
W2 0 o 1
i ) o 1
4C3 0 X 4
glaa o X 4
4012 O 0 1
W3- wot B URY O 0 1
(M AE) .
4Fg = spet T QEY - o '
FHAIE)
et o) b &
5Gs x 0 k|
aHis , ] 1
gAL ) 0 1
SAE o 0 1
LAz X 0 3
5435 o 0 1
585 o o 1
Loy 0 0 1
588 0 0 1
5C7 O 0 i
Al o 0 1
gE 4 X o E|
5Fy £ o 1
50 X ul El
£y X W] 3
5068 X o 3
7 X o 3
cHi ¥ =] k|
BAL X o 3
Bl X 0
ToE-spot THEH o " .
A
4F38:
4C2 5C7 5B7 4H11 4R 4Cl
5 5 5 5 I

\ |2uuu \4000 Teaon

RNC family efflux transpoter MFP subunit Transcnptlnal regulator MexT Acyltransferase 3 Yeiike protein3
(392/299 98%) (302/308, 99%) (345/353,90%) (97/98, 98%)

Zinc-containing alcohel dehydrogenase
(335/338, 98%)
Periplasmic sulfenate-binding protein
(1731181, 96%)

Fig. 45. The location of random mutagenesis arise in genomic DNA sequence

contig—-1198
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nfole] &
growtholl
L= R
Oleic acid peak(C18:1)&

stls A5 AA ImlT oleic acid®] &2 18.7ug &= e THFig. 47).

Abundance

s
NN~

SODODDD

S S S SSDDDD

[sisisistsistststst

[T —
O

=3=3

RIS N ONTOOND:

Time-->

Abundance

650000
600000
550000
500000
450000
400000
350000
300000
250000
200000
150000
100000
50000

Time-->
Abundance

1800000
1600000
1400000
1200000
1000000
800000
600000
400000
200000

Time-->
Abundance

650000
600000
550000
500000
450000
400000
350000
300000
250000
200000
150000
100000
50000

Time-->

7185 10.504 KNF2016-SM (3ul)
4.330 ||I!!Egll
9.675 530
6,680 @
| L6s6 1 12776
4.4 9.436 | 1608F0e S
4.00 ! 3.00 10.00 12.00 14.00 16.00 18.00 20.00
OT70PG (1ul)
16.238

4.334 6.581 13.504 15A5471‘K‘L 18.131 18,776

4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00
7.188 10.505 PLES (lul)
4330
6.683 13.532
k 9.639
k 12783 ) 155102480
4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00
KNF2016FAME-24HR (1ul)
11734
9.9
4799 |

400 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00

Fig 46. Gas chromatography for determination of standard compounds
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Abundance

11.673 METHYL OLEATE
1800000 (35337562) - lug
1600000
1400000
1200000
1000000
800000
600000
400000
200000
. 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00
Time-->
Abundance
SM(08.10.18)
1800000 = 0.0218ug
1600000 =
1400000 ~18.17ug/ml
1200000
1000000
800000 10.490
600000 7'175L L 13517
4327 9 -
200000 | SEBA 9.620 0 -Mo 15.560. 1994
. 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00
Time-->
Abundance
SM(09.03.27)
1800000 = 0.0236ug
1600000 -
=19. 'ml
1400000 9.67ug/
1200000
1000000 10.491
800000 7.174
600000 16235
400000 ’
200000 4319 beo 6'672JL 9 §§§ "L 60 L 19008710 A
: 4.00 6.00 8.00 10.00 16.00 18.00 20.00
Time-->
Abundance
SM-TEST(09.03.27)
1800000 = 0.0237ug
1600000 =
=19. 'ml
1400000 9.75ug/
1200000
1000000
800000
600000 13.517
400000
16.239
200000 Aona o431 s L| 50 1854
) 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00
Time-->

Fig 47. Gas chromatography for quantitative analysis of standard compound (Oleic acid)

=
&g bandE SDS-PAGEZAM AA4T & Sl WS AES AT 21 23}, cell
E4& 2-MES} hoilingell °]8] SDS-PAGE’dlA band®] <
Vel Crude AlZEoAE UFE 28 band7b Ve 243
gel= o)X %] kA gk, Bio-Gel P10 w23} o] §-2] A&
gt HeEbsth(Fig. 48). SHANE 2 AJEWE AFH EHo] ofjyua dd

Ho} Q. C HomE AR

2
Ir
)

- 123 -



1. Protein MW standard
2. KNF2016 crude(cell)
3. KNF2016 crude (cell), 2-ME&boiling
4. P10-14
- 5. P10-14, 2-ME&boiling
6. P60-86
7. P60-86, 2-ME&boiling

np 2 myf wpolel 2ol B4 B FrFAER AT
(1) vlo]l&g 2 wi7l5e] HESE 2 1 94 3y
b WAFe RESE 29
RSV @& &3 ©¥ 3 Flol= Fof #A7E Ad5S &9 5 A=, o o
Fo25E A utg} RSV H]
AHFig. 49). o] A¥E =50 2HE wjQFQ ofE 17}

FEE B 5 =02 Y5
H A Ao} border effect® FAH wal, oS FHetux =50 25 789
w2 RSV @& A9 U RSV Hir AP EILY FHS ZAEIAT. 1 A =
5 o9 oA = border effect’} A5t o xgo] HAF HHES Y EI}E=
HOoRE =FoA 5 ~ 104 ZeA IdHE FASE o] 7H viEAlg Ao

=

HAcHFig. 50). S-elbebl A ofETE gEss 22olAw AR AATol v
Q FEomny welee wul A4 AAEH EFH=w

g2 gEu el A% 2 Aed wy muEwol ofe WaFow

Aot 22y @A7FA RSV #d

el A 0 WE S Aee wdsha 2 BAolArh kA B AT
A E ghdlolg] A AE st AERTAY A U g Hulo] dojAE AHSE A
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4 WhE geAE dRHom RSV Wy BUHY J1$e AN Bart dde
o, AHE Y FUEY BH0R ofF T d7E AUHOR FUT + At
40 2.6

—=e— Rate of RSV-infected plant (%)
Yield (g/100 rice grains)

35_ [ —

Percentage (%)

Weight of rice grains (g)

0 ) 10 15 20

Distance from ridge (Line no.)

Fig. 49. RSV infection rate (%) and weight (g) of 100 rice grains by distance from

ridge (line order of rice plant).
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Fig. 50. Scatterplot of regional infection rate (%) of RSV versus infection rate (%) by

distance from ridge. A: survey in border line, B, C: 5th and 10th line from ridge, D:

conventional method in diagonal middle lines, E: merged data in 5th and 10th lines from

ridge (near border).

(2) vl whol e 29] Wy E Aol

7h BAYAY A47les 28

=

Al eFAle] A2l § At
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o
N
N,
N
)
)
e

oA Feldo= thehti(Table 20, Fig. 51).
A e oAl xfpolE Bt E3 B2
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(IC)-RT-PCR HAWHE ALgsto Alg oAl A A& 7|3S 2Ae A3, oA
Y T REZ HEINAYS W T OoFA RTFOA 1497bA] HHE A eEsoh(Fig.

52).

Table 20. Disease rating index in rice plant challenged with RSV after treatment

Disease rating index (%)
Treatment Resistance level

1DAT 3DAT SDAT

Control H8a 58a 58a Moderate Susceptible
KNF2016 (x250) 0d 6cd 30b High Resistance - Resistance
KNF2016 (x500) 6cd 18¢ 16¢cd High Resistance

KNF2016-B (x250) 6cd 6¢cd 12cd High Resistance
KNF2016-B (x500) 12cd 8cd 14cd High Resistance
Mock
(Non-infection/ 0 0 0 -

DW treated)

Means with the same letter are not significantly different (P>0.05).

X500 X2

TAY

X250 X500 50
N & TRNFY "

Fig. 51. Resistance in rice to RSV transmitted with the vector infested 1, 3 and 5 days
after treatment (A: KNF2016, B: KNF2016-B, x250 & x500: dilution rate).
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__Control KNF2016  KNF2016-B
Vector rice Vector rice Vector rice
(A) MPC1 2 3 4 5 6 7 8 9 101112 M

KNF2016 KNF2016-B

Vector rice Vector rice

M PC 1 2 3 4 5 6 7 8

(B)

1DAT
5DAT
7DAT
14DAT

Fig. 52. Immuno-capture (IC)-RT-PCR of RSV using the i-RSV isolation/detection kit
in the vector insects and test rice seedlings lhr (A) or 1-14 days after treatment (B).
Vector insects were maintained on the test plants until sampling time after treatment.
Any leaf samples of rice treated with the biochemicals was not infected with RSV even

if the inoculated insects were detected as the viruliferous.
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f(x)=a(l-exp(-bx))ce] 37| 4e] Aoz RSVl gk dupole] = F3prt A

Al o=z A= Avh(Fig. 53). FA 8 F A F value 1(7]1& %k), MVIT500] 1A]

7+, MAT(Mean Antiviral Time)= 091d tfH]sle] KNF2016<2 F value 0.71, MAT

475 (hrs), KNF2016-B+= F value 0.70, MAT 455 (hrs)=2, 7 <Al B5F FA 2 o

v o] HQl Fvtolei~ kg E YEWNTHFig. 52, Table 20). 18y 7 <FAl Zho
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54, Fig. 55).
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0 J)‘ T T T
0 20 40 60 80
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Fig. 53. RSV-infection rate of rice plants after time serial infestation of vector insect

treated with the biochemicals, KNF2016 or KNF2016-B.

Table 21. Antiviral effect of KNF2016 and KNF2016-B against RSV

Treatment MVIT50 (hr) MAT AUG F value
Control 1.00 0 232174 1.00
KNF2016 5.75 4.75 16484.0 0.71
KNF2016-B 5.95 4.55 16273.5 0.70

"Model: f(x)=a(l-exp(-bx))c.

MVITS0: Time at 50% of the infection rate.

MAT (Mean Antiviral Time): IMVITtreated-MVITcontrol|.
AUG: Area under graph.

F value (as antiviral effect)=AUGtreated/AUGcontrol.

- 131 -



80

RSV-infection rate of rice plant (%)

20 - o // « Control
7 o KNF2016
Y.y v KNF2016-B
wTd
0 q'_c T T T T T T T
0 2 4 6 8 10 12 14 16

Days after treatment

Fig. 54. Duration time of antiviral effect caused by one time treatment of the

biochemicals, KNF2016 or KNF2016-B.

KNF2016 KNF2016-B

vector rice vector rice

M P.C 1 2 3 4 5 6 7 8

Fig. 55. RSV transmitted in vector insects were not damaged over 2 weeks by fee5 7
on the test plants treated with the biochemicals, KNF2016 and KNF2016-B. M: DNA
ladder, P.C.: Positive control of RSV, 1-8 RT-PCR products of RSV from samples of
vector insects and rice plants.

(3) BB HgrANEy Fu L FHAEY AT
(b AE kAL CMV] e Fubolel s okE AL AT G NILEE U

g
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ABE A AY fRl A% HEA Aol wE e YE ATt B
ZHE 2] k7] Wit eSS EEoR g E AT 1A 3L (Fig. 56), t}
kA e gy E sl = ol a98 FAT Aoy FAAL
2 folg Aol wolx AYTHTable 22). FeA SHIMEEEE RS o] &7
AlEvtol g =Wl ek AlF oFAle dmfole i~ ek W7 RSV 499 ol
Agdvlolel ol Tl Aol FESAOY, WAsAtelH s Yl B
Wy 5 BT F74HQ 7% Apgel aFETh aey oj2H B AW oA}
CMVel gt &nfolix kg7l glopa duslr]ol = ol2vta FAdHt IGE
w7 Zel ok nlol X~ A WAS adste] HAstE kg HA viEo] sidd
o CMVel @ gujole s ofist feldow AEd 4+ & 7] wEolth w
ghA Algfgk gfelel s FAEH oA TS feA e doRE diojy s AYy)
FAF AW sbsAol xS YO okE A4 sl%e) el Basu o

Serial No.
Treatment of test 1 2 3 4 5 6 7 8 9 10
plant:
Test 1 o O X X x x e o6 o o
Control Test 2 e © X o x e o o X o
Test 3 x ® @ @ x e e o o o
Test 1 e O X x x e 6 o o o
KNF2016
Test 2 [ ] X X X X X o o () X
(x500)
Test 3 e o o x x x X e O X
Test 1 [ ] X X X X x x ® o o
KNF2016-B
Test 2 ® < X x x x ® @ O@ @
(x500)
Test 3 ® 6 6 6 o < o o o o
Fig. 56. Infection pattern of CMV transmitted by aphid vector insects (3

individuals/plant) infested serially onto 10 of test pepper plants.

Table 22. Infection rate of CMV in pepper plant after treatment of the biochemicals,

KNF2016 or KNF2016-B.
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Treatment

Infection rate (%6, MeantSE)

Control efficacy (%)

Control

KNF2016 (x500)

KNF2016-B (x500)

70.0£5.8a

53.3£8.8a

63.3+13.3a

23.9

9.58

(W) RSVl i@ A& okAle] 57148 A
AQ epAlel Ulg AAstE Mg PR Adstas RSVE

Hgo= At ¢
Bl =ollM EFAES FAsAT Mol = FA TN T E o] Yok(1.0%
olsh) H77F 2R o FHodM =, oY 15 A =5l oAl A A FA

2 o] MFE&(89%) thH] KNF2016 A2+ 5.6%, KNF2016-B 2]+ 4.4%, thx
stels ok A2l 55%E He o|HFEES Ko Z 37.5%, 50.2%, 37.8%°] WA

ARG FALT WHE o] o] G
7 el A 2ag

2Ty 230l 2ebA 7] wiiEel oAl Aol A HAE=

D]

o

C ok 71 2 AE 2ol wel vid vizhse] A
SA ks . 1E

ol % BFst3 KNF20I6-BE shebsopdelvoh diel #95e RSV Wy oA
37k gegel mek Ash ATk TG B G oA g 4§ 7|5l
TRHA e FEelA FAAEUE AHSE A ofFh 1] W @
Mol ¥ TG AR GE 44 L 43S Ase Ae 2UdnE §F
A48 7)ol u) te] HAste okalel ofe] =g HAel FuW Bast 9l
. oleh Hiel ® AF ofde FEEE o/ AdNE dj@rel W, 2F o

MNATY REZ=S
o] AgtE Ao = 7|ojH)
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Table 23. Control efficacy of RSV in rice paddy fields (2011)

Seosan Yangpyeong
Treatment Infection rate  Control efficacy ~ Infection rate ~ Control efficacy
(%, mean*SD) (%) (%, mean=SD)" (%)
Control 1.1£1.9 - 8.9£1.9a -
KNF2016 2.2£39 - 5.6x2.0ab 375
KNF2016-B 0.0 - 4.4+2.0b 50.2
Chemical
1.1+19 - 55£3.9b 378
pesticide

"LSD-test (P<0.05).
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A

Aol Folgs 1,000, 2,000, 4,000mg/kg BW=

2

o] el A¥EHFE KNF2016

£ 4000mg/kg

HE= X AL EH(LD50)

—{51_

Aol oj

2ol KNF2016 <

2 A

s

3 = I tH(Table 24).

o

Table 24. Acute toxicity of KNF2016

Judgement

Test animals

Study type

SPF rat(SD) LDs > 5,000 mg/kg BW

Acute oral test

SPF rat(SD) LDsy > 4,000 mg/kg B.W

Acute dermal test

(3) New Zealand White# E 7)o t]

] A o]

o
S
R

KNF2016

gl

AL

yoll @&} New Zealand Whited E7]Z

o]
=

, 20104 10€ 13

<

Al Al 2010-29

al

oR
A
oR

AAE A = FEE A

ki3

ofol 9]

il
gl
ol

ool

% A

}

N

7]

(71 Al

oR
oF

(th) A=

FA B o,

5% 30 ~ 70%=

B

Oox
—_
fils)

Mo
Ho

T
Ar

iy
&
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E7)o] KNF2016 ¥4l 0.5mls w=EFsto] =% 5 4A1ZF, 24A1%F, 48A17F, 724 3H& <t
RASAFE HFS A3 A AFAg A 97w gl BFo] Ry okt
(Table 25). W&k KNF2016 94 Non irritative material 2 #85 it}, o] g
A= vlar EPA 7]od A& “Category IVY, 97|59+ “not classified with

respect to skin corrosion/irritation“ol &l 3% t}.

Table 25. Results of skin reaction

Skin reaction Erythema & Eschar Edema
Phases Intact Abraded Intact Abraded
(Hours)" 1 24 48 7211 24 48 72| 1 24 48 72| 1 24 48 72
Animal No.1{ 0 0 O0 OO0 O O O}JO0O O O OO0 O 0 O
20 0 0O OO0 O O O0O}]0O0 O O O]JO0O O O O
3]0 0o 0 0}j0 O O OO0 O O O,0 O O O
4,0 0 O O}JO0O O O O}JO0O O O O,0 O O O
5(0 0 0 O0}O0 O O O0jO0O O O O0,0 O 0 O
60 0O O o0}jO0 O O O0jO0 O O 0,0 O 0 O
Mean Score 0.0 0.0
Mean
ZScore 00
Total 0.0
PIL’ 0

' Time after topical application

> P.LL(Primary Irritation Index) = Total + 8

(4) New Zealand WhiteA] E7]o st o+d x4 A&

KNF2016 Aol gk tH=ASgdAde sofadey sk s57E(EE318E
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KNF2016 €A E7ld st et uxle He& Lol 12 New Zealand White
A E7lo KNF2016 94| 0.1mlS ==38tY] =% & 4A|7F 24A13F, 484 %F, 72417

s gt

o
o
9

N

2

4

B

-

il

i

i

off

b At =2 $ T2AI MR Autell FF A 4 owjE
Eo] A#E R EdtHTable 26). Wk KNF2016 ¥4+ Non irritative material =
A=At o]y A= va EPA 7oA+ “Category IV”, 7]+ “not

classified with respect to eye damage/irritation“°l] &j 3% t}.
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Table 26. Results of eye reaction

) Animal No.
Eye reaction Hoursl 1 9 3 4 5 6
1H 0 0 0 0 0 0
Degree of Opacity 24H 0 0 0 0 0 0
(A) 48H 0 0 0 0 0 0
Comen T2H 0 0 0 0 0 0
Diffuse areas of 1H 0 0 0 0 0 0
Opacit 24H 0 0 0 0 0 0
pacity A8H O 0 0 0 0 0
(B) 72H 0 0 0 0 0 0
1H 0 0 0 0 0 0
. 24H 0 0 0 0 0 0
Iris(C) ARH 0o 0 0 0 0 0
72H 0 0 0 0 0 0
1H 0 0 0 0 0 0
24H 0 0 0 0 0 0
Redness(D) ASH 0 0 0 0 0 0
Cont , 72H 0 0 0 0 0 0
onjunctiva 1 0 0 0 0 0 0
24H 0 0 0 0 0 0
Edema(E) g |0 0 0 0 0 0
72H 0 0 0 0 0 0
1H 0 0 0 0 0 0
g . 24H 0o 0 0 0 0 0
1.0.I(Individual Ocular Irritation Index)2 ASHT 0 0 0 0 0 0
72H 0 0 0 0 0 0
1H 0.0
. 24H 0.0
M.OI(Mean Ocular Irritation Index) ASIT 0.0
72H 0.0

! Time after topical application

> 1.0.I(Individual Ocular Irritation Index) = (AxBx5) + (Cx5) + (D+E)x2

(5) 711 ol that 372 A Y

KNF2016 A9 71y ol thgt 97324 ArgE otz sokday 5o
o BEJFE  (2XEFH wA A 2010-29%, 20109 109 139)E o] &3]

(

Hartley Al guinea pigell 3772 8% % Non adjuvant method?! Buehler test
£

S A A3} Algo) o]83 Hartley sl guinea pig 721 7HA|o A 7H=zho] -z ]

¢

& tH(Table 27). webA KNF2016 A= #ZA=frdEdo] obd Zlow A )



Table 27. Results of skin sensitization

Average L.
o Sensitization o
No. of Sensitization ) Maximization Grade
Group ) g 1 Rate
animals core
30hrs 54hrs 30hrs 54hrs Grade Classification
G1° 20 0.0 0.0 0% 0% I Non-sensitizatizer
G2 20 0.55 0.20 40% 20% I Moderate
G3° 10 0.0 0.0 0% 0% I Non-sensitizatizer
! Average Sensitization Score = 2>, Sensitization Score of each animal + Number of
animals observed
’ Sensitization Rate(%) = (Number of animals with positive response + Number of

animals observed) x 100
® Group Gl : Sensitized with KNF2016 and challenged with KNF2016
1 Group G2 : Sensitized with HCA and challenged with HCA
> Group G3 : Sensitized with Ethyl alcohol and challenged with HCA

6) MAE 57 AW Y

KNF2016 A9 PAE 54 SAdWAPdS T3 e 8439 F7& ¥
7}st7] 918l OECD Guidelines for Testing of Chemicals”, Section 4, No. 471:
"Bacterial Reverse Mutation Test"& ©|-&3t Salmonella typhimurium® 3] 2~E|d
874 w5 TAIL100, TA1535 TA9S F TAI15379] 4709 w59 Escherichia coli®]
ERES 294 w59 WP2uvrAE o838t Ald& AR A3, TAI, TAIL00,
TA1535, TA1537 2 WP2uvrA¢] 575 AHE& A H(S9-)3 oA/ 319 (S9+)

BEFoA A xR vty ZF TR AT AY FTEY Y FIXE =7}

FFE UEhA G tH(Table 28, 29). webs KNF2016 HAl= & A3 %318t
AREEE dEFE] sl B EdWolE FEeA e A(FAH)eE AP EAT
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Table 28. Result of bacterial reverse mutation assay with KNF2016 - 1st Experiment

Teater Chemical Diose Revertant colonies/plate (Mean) [Factor]”
Strain Treated (ng/plate) Without $-9 mix With 5-9 mix
TALO0 Vehicle 0 141 + 8 168 + 4
Test ltem 156.3 145 =+ 8% [1.0] 182 + § {L.1]
3125 149 =+ 8 [1.1] 174 = 11 [10)
625 154 = 8 [1.1] 172 £ 10 [1.0])
1250 166 + 4 .2 173 = 16 [1.0]
2500 g2 o+ 10 LI 183 = 2 (.1
3000 161+ 4 .1 N bk MR
TAI535  Vehicle 0 T n + 3
Test ltem 156.3 9 % 2 [0.8] 0 = 3 [0.9]
1123 § & 2 [0.8] I o= 2 [1.0]
625 0 = 3 (0.9] 10+ 2 [0.9]
1250 T [1.0] 12 % 2 [1.1]
2500 § R [1.0] 12 & 3 [.1]
oo e e oy SAUINE - o= 1 [05] oo+ 2 [09)
TADS Vehicle 0 20 + 3 1 + 3
Test ltem 156.3 72 + 6 (.1 6 + 4 112
1125 18 & 3 [0.9] 2% + 4 [0.9]
625 2 % 3 [.1] 33 % 3 (.1
1250 19 o+ 3 [1.0] v JTER. [1.0]
2500 18 = 4 [0.9] s o+ i [1.1]
Mo e 000 17 = 2 (0.9 29 = 4 [0
TAIS3T  Vehicle 0 m o= 1 15 = 2
Test liem 36,3 0 + 2z [0.9] 6 = 2 (1.1
312.5 12 + 3 [1.1] 6 + 3 [.1]
525 o= 2 [1.0] 1§ = 2 [1.2]
1250 n o+ 1 [1.0] 4 0+ 2 [0.9]
25011 14 = 1 [1.3] M4 = 1 [0.9]
e 3000 1= 2 ey 16 = 2 [LI]
CWPZiwrA Vehicle 0 "_-“_-"!-11;-“: 3 1% o+ 3
Test Iem 156.3 la + 3 [1.a] Zroo o3 [1.2
1123 14 + 3 [0.9] 9 + § (.
623 16 + 3 [1.0 17 £ 3 10.9]
1250 15 & 3 [0.9] 17 & 3 [0.9]
2500 13 & 1 [0.8] 22 2 [1.21
5000 18. & 2 [1.1] 18 + 3 [1.0]

" No. of Revertant colonies of treated plate/No. of Revertant colonies of vehicle control plate

Test item: Prendomonas ofeovorany extract; Yehicle: Distilled Water (DW)

- Continued -
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Teaster Chemical Dose Revertant colonies/plate (Mean) [Factor]”

Strain Treated (pe/plate) Without -5 mix With 5-9 mix
Positive Controls

TALOO SA [ 1] 430 = 34 [3.01

TAL535 SA 0.5 21 = 21 [19.2]

TADE 2-NF 2 e = 39 [16.0]

TAI537 G- AA 30 M = [8.5]

WP2ZmvrA 4NQO 0.3 44 = [2.8]

TAI00 BP 2 521 £ 25 [3.1]
TAl335 2-AM 2 1w = 1 [0.9] 124 & 13 [11.3]
TATS BP 2 18 = 2 [0.9] 279 = 37 [9.0]
Tals37 BP 4 oz %+ 13 [6.1]
WPZainrA  2-AA 4 75 0+ 9 [4.21

Y Mo, of Revertant calonies of treated plate™o. of Revertant colonies of vehicle control plate
SA, Sodium axide;  2-WF. 2-Mitrofluorene;

AN, 4-Nitroquinoline M-oxide;

2-A4, 2-Amincanthracens;

- 143 -
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Table 29. Result of bacterial reverse mutation assay with KNF2016 - 2nd Experiment

Tester Chemical Doze Revertant colonies/plate (Mean) [Fa-:mr]“
Strain Treated (pe/plae) Without $-9 mix With 5-9 mix
TAI00 Vehicle 0 126 + 7 144 + 4
Test Item 156.3 123 + 35 [1.0] 138 & 6 [1.01
3123 132+ 10 [L0] 144+ 10 [L0]
623 19 = 5 [0.9] 145 + 12 [LO]
1250 123 = 9 [1.0] 136 + 14 [0.9]
2500 120 = 15 [0.9] 137 £ 26  [L0]
SIPTR NN RPN ... RSP, AL A SO i...:/ 13 £ 22 [10]
TAI535  Vehicle 0 13 = | T T o=
Test Item 156.3 1o 2 (0.8] 12+ 1 [1.2]
312.5 o= 1 [0.8] 1o+ 3 [
625 12 = 2 [0.9] g £ 1 [0.8]
1250 4 oz 2 [1.1] 9 = 2 [0.9]
2500 6 + 1 [1.2] 12 = 2 [1.21
. _ 3000 10+ 2 [0.8] 13 o+ 4 03]
TADE Vehicle i B o+ 1 % = 2
Test ltem 1563 M o+ 3 [1.1] IR £ 4 [1.0]
1125 31 & 3 [1.1] it % 5 [0.8]
625 19 o+ 1 {1.0] m o+ 5 (0.8
1250 20 + 3 (11] A 4. § [0.8]
2500 19 & | [1.0] 35 + 4 [0.9]
S000 12 + 0 [1.0] 0 o+ 3 (L
TAIS3T  Wehice 000 ¢ 0 7 x 2 13 o+ 30
Test ltem I56.3 7 = 2 [1.0] 13 = 1 [0
312.5 6 + 2 10.9] 14 + 3 [1.1]
623 8 0+ 2 1] 0 o+ 1 [C1.8]
1250 7w A [1.0] 1m = 2 [0.8]
2500 5 = | [0.7] 1 = 1 [0.8]
5000 6 + 2 [0.9] 1 = 3 10.8]
WE2uwrA  Vehicle 0 0 = 4 22 + 3
Test Item [56.3 6 = 1 [0.8] 21 =+ 2 [1.0]
3125 0 = 3 (1.0] 21 £ 2 [1.0]
625 21 o+ 3 (1.1 21 = 2 £1.0]
1250 0+ 4 (1.0] 25 = | (1.1
2500 9 o+ 3 [1.0) W0 0+ | [0.9]
5000 20 = 2 [1.0] 24 & 3 [1.1]

* No. of Revertant colonies of treated plate/No. of Revertant colonies of vehicle control plate

Test item: Preudomonags cleovorans extract;  Vehicle: Distilled Water (DW)

- Continued -
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Tester
Strain

Chemical Dose Revertant colonies/plate (Mean) [Factor]™
Treated {pe/plate) Without S-9 mix With 5-% mix

Positive Congrols

TAL0G S5A 0.3 408 = 24 [3.2]
TAI333 =4 0.5 219 = b [06.8]
TAGE 2-NF 2 i = 7 [13.8]
TAI337 S AN 50 g =+ 17 [15.4]
WPZuwrA  4NQO 0.5 440 + 5 [2.00
TALOD Bl 2 332 + 28 [3.71
TAl335 2-AA 2 [+ 1 [(0.8] Bk £ 3 [8.4]
TA9S BP 2 19 rl (1.0 371 & 37 [%.8]
TAIS3T BP P oo+ & [7.8]
WPImrd  Z-AA q 126 & 10 [5.7]

" Mo, of Revertant colenies of treated plate/Mo. of Reveriant colonies of vehicle control plate

SA, Sodiom azide;  2-NE, 2-Nitrofluorene;  9=-AA, 9=-Amincacridine;
ANQ0, 4-Mitroguinoline M-exide;  2-AA, 3-Amincanthracene; BP, Benzola)pyrene

(7) 24

KNF2016 9#19] HFAd=54S #H7Est7] 98te] OECD Guideline for Testing of
Chemicals, Section 4, No. 474, “Mammalian Erythrocyte Micronucleus Test”& 9]
g3l ICRA vl9-22 ZFHEE o] &3 2A S HAAS AT FoId Huses
ARIAE S EdE o AlPdEAY sheer 2 &%Folgta AAE 500, 1,000,
2,000mg/kg o= gttt 859 = =
500, 1,000 % 2,000mg/kg?] == 77t FXkol thete] 6ntele] @3] B4 Fofst
Rom, Fo] T ofF 24A 3ol FFAEE TP AR AxsEES HUHEHA
t}.

MAF 2000709 A A E G- (Polychromatic Erythrocyte, PCE) Zol YEh}=

NS 77 gdA AEF (Micronucleated Polychromatic Erythrocyte, NPCE)<]

A
TE AT A9 AFELS FAS BE FATAA &4 izl vl§ FA A

02 §o@ Zrhe YEA @gton, A4 48T F i Ag7e wEE A
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Table 30. Micronucleus test of KNF2016 in ICR male mice

GROLP - V. GONTROL Ti T2 T3 P GONTROL
DOSE : (mg/kg) 0 500 1000 2000 70
CWNPCE/2000 PCEs

NEAN 0,67 0.83 0.50 1,50 73,83 =
S.D. 1,21 0. 08 0.84 0.84 25,93
PGE/ (PCE+NCE)

MEAN 0.52 0. 53 0.57 0.58 0.53
5.D. 0.07 0.06 0. 10 0.00 0.05

N 8 6 6 6 §

"* Significantly different from the control at P<0.01,
* Mann-Whitney U-test

TEST ITEM: Pseudomonas oleovorans exiract
V.CONTROL: Water for injection, sterile (DW)
P.CONTROL: CPA

Abbreviations
MNPCE: PCE with one or more micronuclei
PCE: Polychromatic ervthrocyte
NCE: Normochromatic erythrocyte
CPA: Cyclophosphamide monohydrate

Table 31. Micronucleus test of KNF2016 in ICR female mice

GROUP - V. CONTROL il 12 13 P. CONTROL
DOSE @ (mg/ke) 0 500 1000 2000 70
MNPCE/2000 PCEs

MEAN 0.83 1.00 1.83 2 ) 65. 33 =
5.0 0.75 0.89 0.75 1.94 14. 90
PCE/ (PCE+NCE}

MEAN 0. 52 0,63~ 0. 61 0.53 0. 44
5.D. 0.03 0.03 0. 06 0. 05 0.08

N i i B i &

" Significantly different from the control at P<0.01.

* Mann-Whitney U-test
") ANOVA test and Dunnett's test

TEST ITEM: Fsendomonas oleovorans extract
W.CONTROL: Water for injection, sterile (DW)
P.CONTROL: CPA

Abbreviations
MNPCE: PCE with one or more micronuc|ei
PCE: Palychromatic erythrocyte
NCE: Normochromatic erythrocyte
CPA: Cyclophosphamide monohydrate
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(8) A A o] A1 H

o NEL HAFAT NPRFL FReol H4sE WHoR AtArh AY

=]
1,250, 2,500, 5,000xg/mlz 2738t o ALY A Fds}

5000ug/ml= AAstAT AdE=dS AYdd ZE ol A ¥

2 % 0 5F 5% vwe WEE uehiglov, §FAEHE B

BE Ao FHEA

Table 32. Result of Chromosome aberration test and relative cell count

2] oF 50% qAE Vo w AAse sow AFEEHd

o BwE 77 dgsarh. 9d¥e A% 625,

Nomjnal conc, . Time * Mean Mean Mang Relative
of Test item 59 mix o) Aberrant Total of PP + ER Cell Eloums
{pg/mL) Metaphases Aberrations (%a)
6 h treatment (+59)

0 + 6-18 0.5/0.5° 0.5/0.5 1.5+0.0 100

625 + 6-18 Mot Counted 97

1250 + o-18 0.0/0.0 0.0/0.0 1.0+0.0 93

2500 + 6-18 0.50.5 0.5/0.5 |.5+00 S0

5000 + 6-18 0.040.0 0.0/0.0 0.5+00 89

CPA 6 + 6-18 15.5/15.5™ % 21.5721.5 0.0 +0.0 83

6 h treatment (-S9)

0 - fi=1 & 0.5/0.0 0.5/0.0 0.0+0.0 100

625 - G6-18 Mot Counted 104

1250 - G-18 0.0/0.0 0.0/0.0 0.0+0.0 106

2500 - fi-18 0.0/0.0 0.0/0.0 1.0 +0.0 108
5000 § - 6-18 0.5/0.5 0.5/0.5 0.5+00 106

EMS 800 - 6-18 200200 " 30.5/30.5 1.0 + 0.0 92

22 h treatment (-59)

0 - 222 0.0/0.0 0.0/0.0 0.5+00 100

625 - 22-2 Mot Counted a9
1250 - 22.2 0.0¢0.0 0.0/0.0 0.0 +0.0 112

2500 - 22-2 0.0/0.0 0.0/0.0 2.5+00 102

5000 § - 222 0.0/0.0 0.0/0.0 0.5+0.0 96

EMS 600 22-2 325325°%  47.047.0 1.0+00 92

- Continued -
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§ Visible turbidity was observed at the beginning and at the end of the treatment.
** Significantly different from the control at P<0.01.

Test item: Pyevdomonas oleovorans extract
Vehicle control: Water, sterile-filtered, cell culiure tested (DW)

¥ See Appendix 1,2, 3 & 4 for individual data

" Treatment time-recovery time

Y Gaps included/excluded, means of duplicate cultures; 100 metaphases were examined per culture,
® The vehicle and positive control groups: Fisher's exact test

Abbreviation:

PP, Polyploid; ER, Endoreduplication;
CPA, Cyclophosphamide monohydrate; EMS, Ethyl methanesulfonate

(9) WHEFo] =g A ¥ (rat)
KNF2016 ¥9#12] 90-day Dose Range Finding Toxicity Study % %Hd 5
ofoFsfF AAS flste] SDA ol tiste] 28Y wHEFo SAAAFEES T3

o,

Al g

“

rok

i

=

ZE!

NOEAL(No Observed Adverse Effect Level : < gkoFaF) 1000mg/kg/day = Ak 5

P 90Y HEEREo =AM A]go A= NOEAL(No Observed Adverse Effect Level :
Fod8 oF%F) 1,000mg/kg/day = AHE % ok

SD P=s ALgste] AFEAe] Fol %S 100, 300, 1,000mg/kg BW.Z A7 3h]

oh-% Zp7ke] Hisl 289, 909 WEFCl @ F A4, AukEY, AFWE L vy

27e B A AR God 2

.

7 A@7IE T A= Fofel oF AL JhAl= BEEA G

(W) LAt BEA AldEd Fojoh ddd o dae dEREHA wsdy

(th A=54 23 st Folaolr Fo4 = ATHshs JAHA kst
(&) A2 23 e} Folaola Soldwkdl o)A dEHA et
(vh APRAFE A3 2 FofdA o4 = Aol= A HA &t
(wh) Z71 A F42% o FoTeld Fod e Aels AAHA FdH
(Ah) Feliehd 2443}ty Folel A oA = Abol= AR EHA Edtt

o] %ol Az FE KNF2016 A9 Fof =S 100, 300, 1,000mg/kg BW= A4
of Fofgk Axp AAF Y ol B A= jltled ATesd R FAaxd 2

ANME= Sold wkgh o] Aol A HA kol KNF2016 Aol w3 NOEALZE2
(o3

- 148 -



430 -
—C—Negative C. (0.0 mg/ke)
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Fig. 57. Mean body weight of male
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Fig. 58. Mean body weight of female
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Table 33. Change in normalized organ weightl under treatments of KNF2016 for 4-week

subchronic oral test in male rats

STUDY : GL10381 SEX : MALE
GROUE: MWegative C. v.C T1 T2 T3
DOSE @ (mg/kg) g.0 0.0 100.0 300.0 1600.0
BRATIHN

MEAN (g} 1,979 2.083 2,100 1.947 1.978

sD 0.0718 0.0593 0.084]1 0.0430 0.131s6

W 5 5 < 5 al
PITUITARY GLAND

MEAN {g) 0,013 0.012 §.013 0.011 0.013

50 0.000% 0.0015 D.DO3° 0.0p12 0.0024

H 5 5 a 5 )
LIVER

MEAN (g) 11,501 12,427 12,507 11,709 12,920

sD 1..2337 0.7688 00,6145 0.8032 0.,9205

| 3 5 4 5 5
SPLEEMN

MEAN (g) 0,654 0.712 0.760 0.787 0.804

5D 0.0480 0.0853 D.0g3c 0.1708 0.1120

W 5 5 4 5 5
HEART

MERN (g) 1.304 1,337 1,253 1.281 1.272

3D 0.124% 0.0336 0.0659 0.130%9 0.0692

i 3 5 4 i 5
THYMUS

MEAN (g) 0.605 0.56% 0.658 0.573 0.577

5D 0,0831 0.0708 0.1044 0.0738 g.08Y6

] B 5 4 ) 3
SALIVARY GLANDS

MEAN (g) 0,680 0,687 0.668 0.661 G.718

3D 0.0887 0.087%3 0.06590 0.0885 D.0928

N ] ] 4 5 5
SEMINAL VESICLE

MEAN (g} 1,449 Ydae 1.120 1.294 1,273

S0 0.1981 0.2423 0.1348 D.2658 0.z2924

N i 5 4 9 5
PROSTATE

MEAM (4} D.481 0. 528 G.373 0,481 0.457

50 0.1278 0.1153 0.0930 0,1087 0.086l

il 5 5 4 5 ]

a Bart;WSg-05/Anova;NSg-05/Mo unplanned test periormed

- Continued -
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STEDY : G11091 SEX : MALE

GROUE: Hegative C. v.C T1 T2 T3
DOSE : {mg/kg) 0.0 0.0 100.0 300.0 1000.0
KIDNEYS

MEAN {g) 3.212 3.293 3.182 3.085 3.360

sD 0.1905 0.1572 .1066 0.2524 0.23605

N 5 5 i 5 5
ADRENAL GLANDS

MEARN (g} 2.069 0.064 0.064 0.060 0.0863

5D G.00594 0.00%6 0.008l 0.0059 0,0145

i 5 3 4 5 3
TESTES

MEAN (g} 3178 3.297 3.292 3.262 3.133

so 0.25984 0.1684 0.2465 0.3206 0.3340

! 5 ] 4 5 3
EPIDIDYMIDES

MEAN (g} 1.017 1,021 1.081 1.0386 1.050

sD 0.0817 0.0591 0.0529 0.0358 ©.0807

N = 5 4 3 5
LUNG

MEAN (g) 1.43% 1:471 1.484 1.370 1.483

50 0.0843 0.1477 0.0309 0.07148 0.1224

M 3 5 4 5 =
THYROID/PARATHY .

MEAN (g} 3.021 0.021 0.021 0.021 0.021

50 0.0030 0.0040 0.00z29 0.0060 0.00286

N 5 5 4 5 5

& Bart;NSg-05/RAnova;N3g-05/No unplanned test performed
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Table 34. Change in normalized organ weightl under treatments of KNF2016 for 4-week

subchronic oral test in female rats

STUDY : G11091 SEX : FEMBLE
GROUFP: Negative C. V. T1 T2 T3
DASE : (mg/kg) 0.0 0.0 100.0 3nn.0 1000.0
BRAIHN

MEAN (4] 1.B6&7 1.882 1.843 1.8a2 1.831

5D 0.0829 0.0916 0.0388 D.D4lé 0.0581

M 5 5 5 5 5
FITUITARY GLAND

MEAN (g) 0.012 0.013 0.014 0,015 D.013

5D 0.0013 0.0011 0.C00Z6 0.o0027 0.0021

N 5 5 5 3 5
LIVER

MEAN (g) 6.935 7.622 6.623 T.0L17 7.122

S0 0.8419 0.4031 0.5242 0.1976 0.5810

b 5 5 5 5 5
SPLEEN

MERN (g} 0.527 0.501 0.480 0.484 0.484

ED 0.0682 0.0452 0.041%9 0.0437 0.03898

] 5 a3 5 5 3
HEART

MEAN (g} 0.839 0,534 Q.768 .898 0.830

5D 0.0685 G.0531 0.0880 D.0e94 0.0458

I 5 5 5 5 5
THYMUS

MEAN (g} 0,484 Q.587 0.494 0,501 0.432

5D 0.1047 0.09260 0.1157 0.0747 0.0493

i 5 5 5 5 ]
SALIVARY GLAWDS

MEAN [g) 0,439 0,445 ¢.441 0.432 0.439

st 0.0355 0,0520 0,069 0.0438 0.0393

IS o 5 5 ) B
KIDNEYS

MEAN [(g) 1.935 2.008 1.835 1,958 1,939

5D 0.2258 0.1475 0,2193 0.1224 0.0410

0] 5 5 5 5 5
ADRENAL GLAWDSE

MEAN (g} 0.06%9 0,070 0.075 0.077 0.070

sD 0.0058% {.0052 0,010%9 0.010% 0. 0099

N 5 3 5 5 5

e Bart;N5g-05/Ancova;N5g-05/No unplanned test performed
[ Bart;MNSg-05/Anova;5ig-05/Dunnett's
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GROUE: : Negative C V.C T1 T2 T3
DOSE : (mg/kg) 0.0 ¢.8 10G.0 300.0 1000.0
OVARIES
MEAMN (g) 0.08%3 0.102 .0%90 0,104 9.0823
sSp 0. 0EL5 0.0168 0.0036 0.0068 o Q1
M 5 5 5 5 g
LUNG
MEAW (g} 1,111 1.147 1.183 1.226 1,188
SD 0.0841 0.0742 0.2438 0.2392 0.2004
N 5 5 5 5 ?
THYRCOID/PARATHY.
MEARN (g} 0.017% 0.017 0.0L7 0.016 0.017
s ¢.0018 g.00z22 0.0032 0.0036 g.0024
N 5 ] 5 5 <)
UTERUS/CERVIX
MEAN (g 0.752 D.852 0.638 0.5869 0.533
sSD 0.1844 00,2335 0.2594 0.2163 a 35
H 5 5 5 5 i
a Bart;NSg-05/Anova;NSg-05/No unplanned test performed
(10) &Y =(Daphnia magna)°l 3+ SA-FA9 A A&
KNF2016 A8 &8 % (Daphnia magna)® W3 H4F9438 28-S OECD

Guideline for Testing of Chemicals, No. 202, “Daphnia sp., Acute Immobilisation

R

Test™ol e} 48X13F Hob Ao AAste] YWEd ¥ S BF, 2Abe

=

Jk Ao A olgol o, =4 Fxo| o8 #7359 tH(Table 35).
Table 35. Results of skin sensitization
Observation time ECs(mg/L)’ 95% C.I(mg/L) NOEC(mg/L)*
24hours > 100 NA® > 100
48hours > 100 NA > 100

1 . .
nominal test concentration

2 .
No observed effect concentration

3 NA : Not available
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(11) ¥z (Pseudokirchneriella subcapitata)®ll W3 373 s Al &

KNF2016 ¥A9] =25 (Pseudokirchneriella subcapitata)?ll ™3d 44A 8 A8 <
OECD Guidelines for the Testing of Chemicals, No. 201 “Freshwater Alga and
Cyanobacteria, Growth Inhibition Test”E& ©]-&3lo 72A17F &b A Al A7 3
&S A A Ay olgf et 2o nominal concentration(unit : mg/L)ol 2] &l

#7138t HH(Table 36).

Table 36. Results of skin sensitization

Calculation method

Estimates of toxicity

Average growth rate Yield

72hr ECqo > 100 > 100

(95% confidence limits, mg/L) (NAY (NA)
72hr ECy > 100 > 100

(95% confidence limits, mg/L) (NA) (NA)
72hr ECx > 100 > 100

(95% confidence limits, mg/L) (NA) (NA)
NOEC(mg/L) > 100 > 100

' NA : Not available

(12) Lol (Cyprinus carpio)®l Hg Fo]=5dA18
KNF2016 4A¢] YA (Cyprinus carpio)oll W3 w8154 Ads OECD Guide
lines for Testing of Chemicals, Section 2, No. 203, "Fish, Acute Toxicity Tests”l
upek 96AIZE FoF A Ao w AAste] AWkSA B AANE S #HF AT AlY

Ng Ase obee p

i

=
&%=+ 100mg/L(nominal concentration)® 3}e] A&

o, 4 skl o £7]|stAtH(Table 37).
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Table 37. Results of skin sensitization

Exposure time 24hours 48hours '7Z2hours 96hours
LCso(mg/L) > 100 > 100 > 100 > 100
(95% confidence limits, mg/L) NA' NA NA NA
NOEC(mg/L) > 100 > 100 > 100 > 100
' NA : Not available
(13) &Y (Apis mellifera)ol tst AR SAHAA S

KNF2016 Aol #H(Apis mellifera)l T3k

g oo 557)

M

e

A8AIZF & A ]St

B 2 AAES

(F&X&H 1A Al 2010-

a.i./bee(nominal concentration)® 3fo] HA| S

7F3} A8A)17Fe] HESER]AFEE(LDS0)e] > 100ug ai/bee® FAE 1 om NOEALE >

100ug a.i./bee® - = At}

(14) EH(Apis mellitera)©l W3t 54

=
1=

)
s
fol

Al A

=

KNF2016 9Ao] EH(Apis mellifera)ol 3t &

g Foke TRVIF(FEXSTA LAl Al 2010-29%, 2010 10€ 13¥)S ©

- [}

43X Eot AAslo] AwbFAd 2 XAMES
a.i./bee(nominal concentration)® 3d}o] H A &S

=

3t A8A 7o) WEEAAFF(LDS0) ] > 100ug ad/bee® I ¥ U

. KNF2016 70% AS (A&)o] i3k ¢hx
(1) ICRA w}9-2o 3t FAAT=
KNF2016 70% AS (A&)o] 3t &

—~

SEERE

5 O

>,
—H
..
A
>,
el

FEXNETH A A 2010-29%, 2010 10¥
o] ZFS 5000mg/kg B.W.E

=]
L e s
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Al A

=

13d)ell

47

5o

[e)

=

Ay

d



&= A ok

Z

1A WA= 2

x

ki3

4 Rolo] o

)

)

)9 Fo]#S 5000mg/kg BW= A7

3T
™

ol Aol Az RE KNF2016 70% AS (A3

No
~

)

W

5,000mg/kg

KeR
| .

gk RE XA (LD50)

2ol KNF2016 70% AS (Al&)el

2 A

s

o

=y

(2) SDA H=el o

KNF2016 70% AS (A

, 2010 10€ 13¥)e uwe} SDA A=E AFE-3he]

<

Al Al 2010-29

al
o ol

= -
<4

]

A
A4

A

5

(
]

i 13 3] o

9]

of o

1}

d

< 4,000mg/kg BW.=

3

I
=%

o

A

)

el

A AL 7R A)

ki3

2 Folol 9

o<
=)
0

[y
__AE
e
o)
T
4

\AO

!
e

)

4000mg/kg BW=Z A=A

ol ol g

a4 A=

ka3
™

o]kl A2 RE KNF2016 70% AS (A3

fd
4

»AO

}

s AAF A 9 ol

py

7

bof %ol

5|

)ell

3T
™

o} KNF2016 70% AS (A3

o}
)

%

mo
)

=

o

4,000mg/kg B.W. o]

kel
T

HE<= 2] AL (LD50)

1

o &t

&
=

g Al

o %525

&

(3) New Zealand WhiteA] E7|o] tj

g Al

| F A=
, 20101 10¢ 13¥)el weg} New Zealand White7|

&

o

KNF2016 70% AS (AF)9l

<

Al 2010-29
tol Ald=de] Folds 056mlz 2A

J|

T4 A

]

A
fg

o8

=
[¢)

(

5 g

1=
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(5) 71y el g I FF=AGA Y
KNF2016 70% AS (A)¢] 714 el of

gy Foke SEVE(EEAETH 1A Al 2010-29%, 2010 109 13Y)S o] &3}

ro
i)

LN

R ARE Brsad For

-~

Hartley Zl guinea pigell 35724 Al@d® < Non adjuvant method?] Buehler test
2 AA% Ay Algo] o] &3 HartleyZl guinea pig A 7RAolA 7Hzo] #-zE| %]

FSkeh. whebA] KNF2016 70% AS (A$5)2 A4 EEdo] oid Aoz A sl

(6) 4 (Cyprinus carpi)ol W3 FAAS5AAE
KNF2016 70% AS (A5)el oA (Cyprinus carpio)d] et w4154 Ad=
OECD Guide lines for Testing of Chemicals, Section 2, No. 203, "Fish, Acute
Toxicity Tests”el w2} 96A17F Fob 2|20z AAjste] Atz 2 XAMSES o
2 zZAelE Y Ald 5 =% 10mg/L(nominal concentration)® 8Fo] A
A3 NF=d =5 5 4BAF 9641 v g EFs = (LC50)°] > 10mg/L=E FA}

e, NOECE > 10mg/LZ 375 At}

(7) BW Z(Daphnia magna)dl g F4F9 A2
KNF2016 70% AS (M%) B9 =(Daphnia magna)©l et FAFGAH AT
OECD  Guideline for Testing of Chemicals, No. 202, “Daphniasp.,
AcuteImmobilisation Test’o] we} 48A1%F st A 2oz AA|s

_|_,
&
e
r]I,
o|\
0%
ME,

AMES BE 2AE A3 APEE = 2477t e] Wk s = (ECH0)=

‘rr’ HHN'
o

32.0mg/L= ZARE QL om, 484 Fe] vkl g

ol’&e] KNF20160] that A=A dwoket S5 2oF kg A7)

rloh

ki

A7 KNF2016 dA1e] 9ade bt 2oz shdksn, KNF2016 HAE o] &3
2 Zuto] g~ WAE KNF2016 70% AS (Al)9] AF54 =3 ke zloz 3
e},

A& ylolel A~ W AL WA kA7 ARESIAE shee] A FR| g B
7} A3 o]Fol wl glon}, Hit A 2ust dAte]l W 9y Wel=gdn A
2 715 Bte aFA A F5Y A AiE o] FA L 9lo], A= ol &
o 9% Wa 24 = 9 et FEEa Ade AR FudME 1997 b
CGMMVel ]3] 463ha, 5001 ¢ o] AAA Izt LA, aFox= CMV ol
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