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= HAIMS &7 st Y (MEsS 2 ME &F)

o 22 HAIMISI s&Y =F HE(AKH MBDK, 0I2A K2 RAW 263.7 S) S4 EII

o 22 HAIMICl s&Y BR4e 7 2E a7gh

o = UHAIMIS =&Y B24e & sFTHE s ot

o 22 HAIMIS s&EEY ER4e 2 sFTHE SAsE ot

o 2= HAIMIS s&EEY ER4e 2 sSTHE SAHZ ol

2= HAMXIDOE B4 28 =9 HAttg 5 7Y

o 22 HAMMIC) =F HAEANE &4 7Y 85 WOIEDQ Matsl 2 HIZ | SELUSSEHI S

o =2 HAMMICl =3 AIXE W & Mol JI&™ oa (NO, ROS, lysosome activation, protein 2&
s)

o 2= UHAKICl A& EIIL & 34 Mool 7Y A& I & &, & |9 g4H H

I [m}

Wz A8 3 8)
=

sS=8 St BR4igl SO0|E UAIM 28 RY (2EEs2 2 AEs2)

o WIErES KA (Yersinia enterocolitica 09, E. coli O157 S ) 2 E&H & AN 24(=2
HEE Y AEsSE)

CHARKI 24 0|8 At stel

o Biomarker J|8 X&HI|=2l EE3

» &5 pijomarker MSS A T2EZ MHAl (MEZ, MX2)|s, 228, |2 24
UI—I:H)
(=]
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» 85 piomarkere EF4det 20| M2 cut-off value &8 & )= &E
»J|E EF AN 2022 HIRE Soff AT, S0l& & "ot
» SHA!I pbiomarkerE 0| &8 AT HFES
O S8 UAXIO Ciet H2E &Xl W
» S AKHION &2 =] & HA(1-4xF HA)
» NESE 2 =2 Sst of01E2l=0F e
» OIOIE2IZ0IF MAtels Xl S4 2QI(ELISA, Westem blot)
» S& AKKIN S0lst H2E SXE Matcte =Y oloIEcI=0F &2
» S8 UAHIN S0] SH2E Sl CHEF Mat
= Procedures of immunization
metabolamic
baivmrkoes
st -0 gen * Freund's o dij
™
2nd : immuncgen + Ffil.ll'ﬂ & incamplele adjuvant
- ’_
Frd : immunogene + Freund's iMHﬂlhll adjuvant
Clongd hybrioma call
tolEel=0f o s
O B24de QAE zASIE fs E3&A XY =g
» CHAH CHAFMION (F2 ELISA ILoH D2 (sandwich ELISA, indirect ELISA)
» S22 XHgold nanoparticl; GNP) D18 dip—stick assayS* <= lateral flow assay JHE
» Y AE D=0 oA B & AHSG
Dip-stick assay Lateral flow assay
L
L s )
1||l|r|oll.-1 — ‘ | 1 -‘-I\I-:-Tl_‘ %: m
-y TE_ L L ekl Iibamiarke —:
.L:‘H:h : it Sl pad i
] [ — [ TR S e T S———
Pinititr saamphe Segalioe wis e Bararmen urip s
12 11. Dip-stick assay2t lateral flow assay2l & L &H22|
ATsfetniel 8 Ao Y ZE 24 HE
1) =8 A1l
(1) A5 e
(1) Ex4de 2 =F AM A2 2 ReA JLX] EOl
b, B4 22YH0 HSdte ==+ EHAH'HIS’-I s 81U SY (AESE ¥ HE AE)
® =3 HAAl simvastatin® ER 4 2 NHilss 7Y B2 2HA 2EEd=E =53 A
M = simvastatin0| 2242t 23 OIRANA R4 2 Hol & MEW E24esS Iz
Off £ 9= HYUole A2 oL ER4e ZESHUNN K8 HIOILIIHZA
20| JIsg ez HHIH olo st r¥EsS +8s6tn AS (A 11-17).
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[Bricets mracmiotar growin]

tncubation time (min)
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Jz rar pu
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3 Semant
B Semant + Mesonat

Incubation time (Rowr)

VE 10 20 50 100 200 $00 1000

Mevalenate (ugiml}

[Grceiia imvasion]
[= R
[ r——
s B Mowsiconto 10 sl

Logue EFU

12. == WARMIQ! Simvastatindt mevalonic acidX
I B4t 7 20

= ofst

= oo

OIxl

(9]

1. 150 1.
£ £ z
T % 0 Lo
§ B H
H | g
7 ® B H
8 3 §
o v o
VG 10 20 50 100 150 200 500 1000 VG 5 10 20 40 80 160 320 S00 VG 5 10 20 40 80 160 320 500
Chelesterol {pgimL) GGPP (ugimL) FPP (jigimL)
Qave ove
[ Siomvest 20 il 2 Simest

0l 20 il

Incubation time (min)

. St + GGPP
D Simasts FPP

< [ 2
Incubation time (mir)

8 14, == AN simvastatin? CHAHANS GGPPLt
FPPO| E2MztRol ALY 20l DIXs g8 24

A

simvast  Brucella Simvast Blood  Mice
treatment infection treatment collection sacrifice

I 0 I I v i
2 -1 0 +1 +2 +3 +4 +5 4B +7 +8 49 +10 +11 +12 +13 +14

Day -3

B

(@]

5

—_— avC
§ ED W Simast
s z
H oo
2 =
g, H
§ foo
¥ ve Simvast e Non-infected Infected
D E
® ¥ Qave
. . St
2 )
s z2
:
zas 1
3 H
¥ ve Simvast o Non.infected infocted
F G
b — o v ? » —= ow
- W Simast ; . = st
. I
E L
g
Nor-iniectes Infected R — Infected
08 16. =3 AL simvastatinOl E24e2t 0tA
298 g &3 1Y

a8
J10il

A

WB: TLR4 85 k0

Fraction number 1 2 3 4 56789
ve ‘ -
Simvast =0
VG -+ B aborus o=
sinwasts B.aborrs| o -
Total TLRA -—— o —
— T -+
5. aportus e
C 15 min pi 25 min pl
Simvast - * - % -

B. abortus

T F]
Tacubation i (iin]

AT
=T

13. CH ALK Q!

120+
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Brucella survival rate (%)

-
/
/
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/
/
/
(]
/
’
/
’
5
[

Rolative insansity
[TLRS i gy rsATotal TLRS)

D

24

Incubation time (h)

simvastatin2| Al
LIEtLlE AIE ASHEY AN Ol &

T
Incubation time (min)

HI 0y
Jx 02

O ve

Simvast 20 pg/mL
B2 Simvast 100 pg/mlL
Wl Simvast 200 pg/mL

g 15, == WAAIC!L simvastatin0l E24et 20l
gt st2&d 7Y (0, 4, 8, 24, and 48 h HMal)
A B
HMG-CoA Svaaion.

Squalene

* HIMG-Cof Roductase fSinvastatin

Mavalonate
|
Isopenyl pyrophosphate
Geranyl pyrophosphate
Famesyl pyrophosphate

Geranylgeranyl pyrophosphate

Chelesterol

Protein isoprenylation
(GTPase: Rho, Ras,.)

Bacterial phagocytosis’
GTPase activation
GTPase Isoprenylation
GGPP, FPP synthesis
Simvastatin ———| Mevalonate pathway

Macrophage

g 17. =& WAMIC! simvastatin E242t 7 &
0IXle 28 2%
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® = UAHAl lipoxygenase(LOX) pathway KXol Al 2! Nordihydroguaiaretic acid (NDGA)2l E&
Aol 29 HolssE #HY: B4det 29A 2E8Es == WAFM lipoxygenase pathway2l X ol
M2l Nordihydroguaiaretic acid (NDGA)Ol EZ 4ol Uist &7ss 2 HMZUW s M6
= JI&0| 2ol oM, 298 = CHs HaEus 229 84848 Kol E24e 29S8 =
[m]

2 oo =88 220l #ad (2 18-22).

P

Logio CFU

i ol

15
Incubation time (min)

5 30
Incubation time (min)

F PP P I I

&

9. =& WAAl lipoxygenase(LOX) pathway X ol Xl

- . o 1
O8 18. =5 OIAA lipoxygenase(LOX) pathway MoKl o, NDGA. MiN. ZIL, DPISl CHAITLY S=spiz Al

2l NDGA, MuN, ZIL, DPIQ| CHAIR NIZS4H (48h)

—=o

weight (g)

Log,o CFU
Logi, CFU
Logi, CFU

&

&

O 20. =3 AFA lipoxygenase(LOX) pathway MoliMl & 21. =3 A lipoxygenase(LOX) pathway Xl Xl
Ol NDGA, MyN, ZIL, DPIQl THAal2LH B2 4tz A0 2 NDGA, MyN, ZIL, DRIl OtA HMlol g 28 o
Olxle 98 24 gts= "t

e o0 §001 101101
EunkiIE T RNk n i nln

Gatai el
ENTETITEPTI T BT B

NPT T Py
ET T ] T

08 22. =3 AMA lipoxygenase(LOX) pathway Mol Xl
21 NDGA, MyN, ZIL, DPISl Heldot E24e 29 0tfA

o Y= 240 0IXle € 24

® =% AH ZEOIKQ SIRTI activators ©f SR&? 2 Hils AY:

EFdct &8 == SZ4dcet ZEAl
g2EL= =53 BALH ZESZ 3 Sirtuin 1 family2l StLEQI SIRT12l 40| DtRAS OIRA
Fol A+ 220AM SS4etol et gdaes 2 AEZW 2SS Mot JI180l 8 /B2
H, 28 = e gegts 222 2d2 7Eot0 242 2SS Xz & 0 =&
SZY0l #ad (03823-26).
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g 28, Sirtuin 1 family2l 3L SIRT12l &#&=Z& 18 24, Sirtuin 1 family2l 3dtLICI SIRT12] 2&=Z
(RES , PIC, Rg3)o E=24zt =7 g4 & 20 0IXl (RES , PIC, Rg3 )% S=24er 7 &4 ZHZ0 of 0IX
= 98 nYy = o5 3y

eer E
= .
20 im

8 §m
§v|
=,

]

———

P

é.
‘. N
i
a8 250 Sirtuin 1 family2l 3tLR!I SIRT12l &24H=ZE 18 26. Sirtuin 1 family2l dtLCl SIRT12] S2H=Z
(RES , PIC, Rg3 ) E0IE Sdll B34t @ 22 02 (RES, PIC, Rg3 ) E0iE Sdoil B4t @ 24 0t*
ALY AEEIINAME @ B4 AWM S0 7Y Ao €3 Hoad 22 ¢80 Oixle & 7Y

@ OAAIQl SHAIE XIgtAH = 62! sodium propionatell ER 4l 29 Hilssd AY:

B2 4 2HA LETE SHAIS X2A = 5L sodium propionatel| 047} offAQ}
offA Fef a3 E dofA EZACIN MEL 2AS AHolsE JIFO ¢ FoM, 2E =
Ctest HAUlg 229 2482 R&ot B24e 283 g £ 2o w8 20|
S E (O=27-32).
A B
A

S om g™ T . D orres .

£ 03125mM 1054 -« S0mM -5 - smM

B3 0625 mM ¢ & 25mm & 25mM

o 125 M 100 2 10mM 2 1.0mM

=25
- @l SmM
@ 0m
-ICELY

g8 8

Brucolla survivability (%)

» »
¢ Incubation time (min) Incubation time (h)
Incubation time (h)

sodium propionatel| ME=4 & 28. £ X2 sodium propionatell CHAI LK
=] o

=
= ¥ & 34 Mol OiXlse g8 7Y

w10 1Ny

Expression of cyokine mRNA
L 10|
Expression of cytokine mRNA
o
ey
Exprossion of cytokine mRNA
10

h (e 2 24 a8

of«j &< L ETES ”334\!‘4&34 8. abortus + + + + - + + '

’ 0 o e (]| (] (R (s (] (e
(e [ ] . () [ (58w

1o
sey

Eyﬁ,,«gﬁegr’e.; :30’4\.’0’4¢‘0’4
8 29, HHArE X4 sodium propionate2l CHAI LY )
— - . 1 30. CtAtEs XA sodiu t BSR4z
S24det 2 £ UELe HASHSEN a0 0= S, g < EHN;LH |\||;:—;<[3S(<3 §+01'CI)F%KIJ|X()Inae lé g }
st 7Y ( TNF-a , IL-10, IFN-y , IL-1B and IL-6) == = - o - e
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. 8- SP

Bru+,SP

Weight (g)

0 Bru-, PBS

€@ Bru+, PBS

Logi, CFUIg

8 31, ShAFE X2 sodium propionatell E0IJF B & 32.SP X2lE &t
24t 2E 0tRAMMe XS0 0IXle 98 #Y L= geld 8g 7Y
® =F9 HAIZH0 20dls HEXEQ XESA (Regulatory enzyme)?! Catalasedt ES &2t
2% XTH 53 AY: DRMe YHA RHEE £33 (A 2H 20icts HEXC
JI = — =/ = 7—r_|_; A - y s % %E% o;
ZHS A0l catalasel ANME R Tot2(3-Amino-1,2,4-triazole; 3 AT) 2E =of
catalase2 AN EHO0| 0tRAL OIRA S HaF A ES420 st gd2gs ¥
NEL 222 oNsts JI®0| 95 HOM, 2% 5 U8 Hous B8R0 242 2550
BR4de 285 e 2 g st 2220 gad (01 33-38)
A B Bl PBS . 3-ATé6mM A B
120 1204 EE ZAT3mM [ 3AT12mM
§1oo - * %100 %10 ;:‘151_ -
< 80 . S 80 S s E
z H E 2
E 60- 3 60 2 g
o 0 ] 8
DW1 2 3 4 6 8 10 20 40 60 0 4 8 24 48 ©
3-AT (mM) Incubation time (h) % N 2 N
Incubation time (h) Incubation time (h)
C Em PBS D . PBS C D
3 3-AT3mM 3 3-AT3mM
6 CJ 3AT6mM 7. O3 3-AT6mM 8 s 201 mmPBS
8 Z 0 3-AT .
s ﬁ _5 15
R : £
2 3 £ 10
23 g 8
g, H 8
o NIF IF
25 60 4 24 48
Incubation time (min) Incubation time (h)
8 33. =3 catalasell M4 42 ZHGt= 2Z2Q 1 34, =ZF catalasel MM 42 XEol=e 22
3-ATE 0180l MESH, MEW 2 L MEW 22 3-AT XMl Al MEW =3 catalase2 MH0H 0lxes K
digt 2 2ol 0Ixle 98 7Y g ng
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Relative insensity (NF-xB p50/lamin B1) ( )

Relative insensity (NF-xB p6S/lamin B1)
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Infected | Non-infected

Infected _[Non-infected] _infected _|Non-infected|
2an aen

g 08 =°°1 mmsaT

I H ees

§os 5

s Sos

gos o ?

M Zo4 —]—
> z

Zoz Z

g, Soz

kK &

3

& 001 fectea Infected 00T ntectea Infected

8 35. == catalase? M4 &4 % LHGl= 222
3-AT HMel Al E=24et 29 Mo ¢Hopts ZEs2
Uy 7Y
6 Spleen Liver
S 5{@° o
5" o =
g ® 0’o§*
.
> i
S 2
" PBS 400 600 PBS 400 600
3.AT 3-AT
(mg/kg/day) g/kg/day)
3 Spleen Liver i mm PBS

(@)

Weight (g)

[ 3-AT (400 mg/kg/day)
[ 3-AT (600 mg/kg/day)

NIF

NIF

| Xl

TNF-o (pg/mL)

IL-12p70 (pg/mL)
3

e
IFN-y (pg/mL)
. 8 8 8

>

507 mE AT

Rolative mRNA expression lovel of TNF-a

Rolative mRNA expression level of IL-12p40

Relative mRNA express

m

-
20000

res

15000

TNF-a evel (pg/mL)

Z
H
H
3

5000

infoctod | Nominfectoa] _infectod | Ner
2 on

IL12p70 level (pgimL)

ntocioa | Nom
[ T I

36 =3 catalasel MAN &S XEHSl= 822
T Xel Al ES24e 28 MES MOIEI A0
= g&
W PBS
B 3-AT (400 mg/kg/day)
[ 3-AT (600 mglkg/day) , .
400 30
3004 -
-E‘ 20
2004 g
100- 3 e
0
Non-infected Infected Non-infected Infected
801 200 =

Non-infected Infected Non-infected Infected

@l PBS = 151 3 300
74 . BB 3-AT (400 mg/kg/day) E £
P I_I—Ll [ 3-AT (600 mg/kg/day) £y = 201
= o] 2 &
o
5 3 | o
8 24 I_I Non-infected Infected Non-infected Infected
1_
0- N.
8 37. =3 catalasel M4 SHS X&EGt= S&Q 12 38. = catalasel MAH) 2482 X&EG= 220
3-AT XMel Al ES24et 28 28 0IRAW AZEII0M  3-AT Ml Al ES4et 28 28 0A 89 I HA
9| SA AH & HAME 230 0IXle a1t 7Y AN Ois & 7Y
® EF4etZo HIAAH 2L HAF ZE CHEHOl DapB/gpmS 0|2§ B4z} Z9 2goy s
"ol . E242F 22 HEEQ hAF =& SE0IH, 22 lysinelt tabtoxin MEtHd= X&EGI=
DapBEHM A It phosphoglyceromutase (gpm)S 0IE36t0f 015 S| HALE I} MEE
TS Q|26 B XE s3ES I 8 (O39-42).
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8 8
Cellular population (%)
8
L

o

PBS  pcold-TF  CSV RB51 PBS pcold-TF CSV RB51

7" week 9" week
[ co4 [Jcos

g 39 B = A
DapB/gpm |AEXE 0|8 IAE 8 X

e

THZEE DapB/gpm H©HHE DIRAN & =

Table 2. Protection against B. abortus in BALB/c mice after immunization

Logio CFU of bacteria . a
in sens (Mean £ SD) Log protection Prvalues

~
L

Vaccine

PBS 6.95 + 0.15

pCold-TF vector 699 £ 020
csv 6.70 £ 0.07 025 P <005
RB51 537 + 025 158 P < 0.001

“Significantly different from PBS-immunized mice were estmated by Students ttest. The data are represented as the mean & SD of
the mean of each group of five mice.

Log,,CFU
>

o
L

4

PBS  pcold-TF  CSV RBS51 PBS  pcold-TF  CSV RB51

& 41, THEE DapB/gpmEtEHsS OIRAN 8 & &&A
2Hs Soll AE FIAMS 7 BE 24 Y J|Eo W
Aol Hlm Ot

N
>
o
O
[e5)
o]
@
~
Q
O
3
m
iz
o
=
1

(2) AHKI 24018 & JE)|E &g
O E24deta HALA peptided| SO0IEQ HAEH A HAZHAY HY

o

- O

ct
@ BSA-EZ-BZ EZ-B-BSA & |88 H32H &M N
otel 2&2

=
[ 183SI120A M3sE2

O saFd ch | HAR) DEESRS 0|6l HIAE2H Al
E ot s

- HAR(2E): BSA-EZ-B2} EZ-B-BSA HAFHOIE &Y

- DEERA(2E): OVA-EZ-B2t EZ-B-OVA HAFHOIE &=

O HA: 324 Sl MAS 2AE hybridoma cell line WS fAdH M5 7-8F= BALB/c

mouse(&3)0l AN =HI= S 2A(BSA-EZ-B2t EZ-B-BSA)S 0|20t HAS 4Xtal A Al
- 11X e =H|= 229l HAER (100 pg/100 pl)ES complete Freund's adjuvant@t 1
Y

1(v/V)2 KSIAIAH OI2IE 200 pl & SA0Z X} HAES AlA

-2, 83X HE X oY F 23 2Ao0z 220l HARA (100 pg/100 ul)E incomplete
Freund's adjuvantl| S& Z&st = 22 200 ul & 23 FIt 88 & Al

— 4%} Y 33X HAEOF MESE 32 XMl 281 2o HARotEs 22 W FAlolH =ZSHA
Al Al

O g8gsd 9 =3

- 3X HHA

-1 Z1 Ootef O3 11 20| EZ-B-BSAZ HAE 0IRA e gt EoH
NS 2Z2 DEESRA(OVA-EZ-B2 EZ-B-OVA)0l =2 HI24HS 20, &g€d 9l =2
2oz HAGYUS (O™ 43(a))

- L5t BSA-EZ-BS TEt OIRAE= Al Otel 25 10,0008 3/A st & ot
Al == vty 2 SEE A =2 Aoz TtHal¥E (O 43

] A LHOIA MAE Stille S

N-terminal2l Z&rd 1 2tH Q0| 25 Bt2ol= 2192 &0 /UAS

- [MetA EHESHAS AAl S8 X 9Jl)l =2 EZ-B-BSA ©HY 0IRA 2811 3H
BSA-EZ-BS S0 HAsH OIRA 1, 2, 3BIS 0l MIESE0 A

—

12
o
(=]
0

_20_



£Z-B-BSA H %/ Fz-B-ova 2 E

w

m 1000 diluted

M
n

W 10000 di

£z-B-BsA HY/ova-EzB 28

= 1000 diluted

luted 5

£ E m 10000 diluted
g : g -
§‘5 gl.s
g 1 I E B
T e | | il
’ mouse 1 mouse 2 mouse 3 Control ’ mouse 1 mouse 2 mouse 3 Control
Mice Mice
(b)
BsA-Ez-8H S/ ez-B-ova T E BsA-EzBHY/ ovaEzB AT
3 3
m 1000 diluted m 1000 diluted
£ 25 10000 diluted £ 25 m 10000 dilured
§ : § 2
g"ﬁ §15
'-'g 1 I 'ﬂ; B
-25,5 205 II
0 I. o
mouse 1 mouse 2 mouse 3 Control mouse 1 mouse 2 mouse 3 Control
Mice Mice
08 43. B9 029 SEF 20t 5F 2D (a) HYAR: EZ-B-BSA, (b) HHR: BSA-EZ-B
O Hybridoma cell line WS 2s AZSE 20
- HIZS8 012 MEO S0 G0 ASHS WHH0 HHE SHSSNE YN S
St =& Al AtESt indirect ELISAEZS OIZ0t0 Otefiet 20| HAMSIAS
- Z 8IHe wellOllAd BrES480| 28t MEIL &CIEACH, WY HMEE 24 well platetil 5
H Higst = X QI HS RANE=XE LHESAHAZAHAHE Sol FIHE2= =216t

AS (O 44)
BSA-EZ-B plate 1

- 012 24 welllA BHY ZQ HMEE X %iE =
2.0 0l&9 SIl2 RXHs SEHME 452 2R A

BSA-EZ-B plate 2 1

B

T 1. S8 HMEZ=0 CHSt 2X+ ELISA A3eclY 21
(O.D. values)
Fused cells
1 2 8 4 5 6 7 8
s EZ-B-BSA 0.1945 0.687 0.1568 0.1932 2.3232  0.2051 0.2098 0.2794
ST BSA-EZ-B 0.1869 0.1969 1.0199 0.3448 2.4277 2.4198 2.4949 0.2994
O &8& 459 Hybridoma cell line2 0|28t 224 ¥ ¥9Jt & 21k
- 228 430 SBNEXE 202 G-1, B-1, B-2 £ B-32 27 ¥ FYsRD, 224
ESoll 1682 HHaAEH NEE Z22IoT2H, 1682 Y=L MIEZEL Y9It =832 2ol ol
MIESl BHYASHE MF3HH indirect ELISABEZ & AIGIAUS
- 1682 HIAEY ME Gt =32 Soff HE =2 X 9IHE 20l & 8IHA H3AEHL Al
IFE 25U S
- deg= 8&(G-1-1, G-1-2, B-1-1, B-1-2, B-2-1, B-2-2, B-3-1, B-3-2)2 S =24 A
ZFE HI2GIHA indirect ELISABES Sdll €JI1E SHAIILH, 11 Z20 252 DES 20




ol 2% BF24S UEBHE G-1-1 & B-2-1 MEZE2H, OVA-EZ-B &S0 BIEH0] =2
B-1-2 2 B-3-11 22 NZEZF 42 2 HdYolUS (E 2)
T 2 224 & MIEZF2 indirect ELISAEZ 0128 A3c2d Z1
(O.D. values)
}\ iIx EEOJ %FQ‘:] x| = [=1]
= EZ-B-OVA OVA-EZ-B e
G-1-1 2.4697 2.4041 G-G-1
SZAEES G-1-2 2.386 2.3514
B-1-1 0.1943 2.4688
oiote B-1-2 0.2456 2.5409 G-B-1
= B-2-1 2.4945 25432 G-B-2
oAt B-2-2 2.3445 2.2925
B-3-1 0.906 2.1416 G-B-3
B-3-2 0.4777 1.6987
O o324 &H o &tol:
— Indirect ELISABOIA MAE StHl= wellll DESE S0 Z2& = peptide?t BtEH F9| free
peptidelt ZMECZ BIISoIAH &. 0t & MOt free peptide EM Al ZEEE A2 peptide
Bl free peptide2t BFSSHH S H MESHUAN EtS well22EH MAHZ LD OlF 2x &K
22 O|st YAl LUK &£S. UFEHE free peptidedt EGIX &2

BtE5HX 2 J1Z ol =L &
Al DE &R (EZ-B-protein, protein—EZ-B)1t 2F2061H T EtES well&tl BH20810 0|F 2X
SHAT BF20l0 JIEo st A0l LA E

fauly

- G-B-2 ololBel=0t MEZ=2 22 10 ppm2 free peptide2t 22X Bt A2l 21
EZ-B-BSA ZESRAS 1/20000lA 0.6, 1/40000lAH 1.0 Ol&Q EZE XIE LIEHAUE (B
3)

- G-B-3 dt0lEel:

OF MIEZZES HHYHES 10 ppm2l free peptide?t ZH Bt
EZ-B-BSA ZESA

1/20002+ 1/40002 ZEGIRSE e 2d SHUAM 25 08 &

o EZT XE UEILAS
- G-G-1 otolEel=0t MEF2 &S 10 ppm2 free peptide2t JHELS A2l Z21

EZ-B-BSA RE SRS 1/200001M 0.6, 1/400001M 0.8 Olafel E&& XHE LEHUHAS
-0l 2z = [ HgeE G-B-22 G-G-1 ot0IEcI=0t MEFIH d4&tct=s e free
peptide2t SOIHLZE BtESote X2 SQIT 0 0lF2 AEUl MESIUAS

I 3. Indirect ELISAE 0 28t HA2H SHAl 451 free peptidell BtS4H &0l
(O.D. values)
G-B-1 G-B-2 G-B-3 G-G-1
N P N P N P N P
£7-B-BSA 0.1411 0.0937 1.9805 1.4662 1.6518 0.9261 2.5031 1.9198
(1/2,000) 0.0954 0.1158 2.0757 1.3449 1.8685 1.7715 2.3081 1.7532
E7-B-BSA 0.1071 0.112 1.7772 0.7242 1.2673 0.3879 1.7087 0.8298
I (1/4,000) 0.1057 0.0902 1.9621 0.8997 1.0245 0.3993 1.6304 0.9005
gd BSA-EZ-B 2595 24048 2.4314 1.9843 2.0834 1.76  2.4004 2.3306
(1/2,000) 2.5691 2.5452 24134 2.1985 2.2883 1.703  2.3528 2.4323
BSA-E7-B 2.0394 1.9445 1.9044 1.1947 1.5382 1.0019 1.7898 1.6794
(1/4,000) 22018 2.1103 2.0652 1.372 1.5285 1.019 1.9428 1.6521

N: negative, P: positive, 10 ppm free peptide in PBS

- 2&9 Sl0IE2IZ0IHAN MAS=E MO AM AS2t LXEHOLE
Ol free peptideE Y2z FHOtst dHY 4 A= CHol At %’SQE F"*S}‘—I
£ E0Is Z1, HE 40K E= Hi

'rr_'_

AU Zdil 542 P20l Jts
- etd ANAIEE
S#E00F & H2

HESAHAEAYUH HEBE AME dXclE2 IOl
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H 4 MAE BHE 028 AIZ ELAS i oSs =0l
(O.D. values)
S MY free peptide AN S4
PBS HEH| =20 HH2 ZEM {2 FBS 1x FBS 1/2x
N P N P N P N P N P
GBp 1313 05177 1.9304 1.9077 1.8503 1.7386 0.4134 0.2159 0.5261 0.2334
R 14408 04768 22192 1.9419 1.864  1.7715 0.4533 0.2032 0.4929 0.2096
o1 1.8621 09612 22195 24049 2.1218 23104 0.5856 0.3924 1.0639  0.5586
M 47784 09554 21414 23345 20088 2.1887 0.7035 0.3795 1.1114 0.375
N: negative, P: positive, 10 ppm free peptide in PBS
CH2st Peptide(GNU)-SHEHHE HFZHOIE RS 0|88 SIAEL M HE
SR FH: 1Z2SII20AM MBS Otel 652 Peptide(GNU)-SHEHE HAFZHOIE HAKA W D
Blstd2 0|80l H3AEH SHE NLoTS
Hoe 2 JESRA(6E): OVA-GNU, KLH-GNU, BSA-GNU, GNU-OVA, GNU-KLH,
GNU-BSA ZHAFHIOIE &2
Y 3324 Sl MAS 28 hybridoma cell line JHgsS ol == &2 (OVA-GNU,
KLH-GNU, BSA-GNU, GNU-OVA, GNU-KLH, GNU-BSA)S 0|25t HAS 4Xtdl AlAl
S8y Al 5H:
3X HE = OIRA MAH WOl HES peptidedll THe &l M HREE &6 S
0tA2 nel HHAM 3 ul X H gt £ PBSZ 500-100,000H0 & A5t indirect ELISA B2
2 HIE sSHOUS
O Z1 Ot JDEUAM E= HiQF 20| HES 0RA 25 2240 a2 WANE DE6ITS
M 2ts840] U= A2z SHQLHAUS
E2 0IRA 10 289 910 =H LIEFSS M 50,0008 &8s H4EUAME BHSH0] &0l
A
LSt control OtRAQ Bl LGHHE M HAS DIRLAWME BHSAH0| LHEILE &R0 SS9 SO
MDD MAE 2iocz USRS
et =S HEZ2 aAs = SE€HE DI =2 Y 0RA 10 2HE2 01 AZSE O
ANESIHS
(a) (b)

at405 nm

rbace

Absorbace at 405 nm

GNU-BSA 2 %/GNU-OVA 2€

- ose2
- Viuse 3

at405 nm

rbace

00
B0 000 5000 x10000 50000
Ant-sera diution times

oot
500 A0 (5000 x10000 50000 x100,000 X100,000

Antisera diton times. Antisera diton times.

KLH-GNU 2 %/OVA-GNU 2 & GNU-KLH H%/GNU-OVA 2

o Muse |
v Vuse2
- Viuse 3

Absorbace at 405 nm
e at 405 nm

bsorbac

00
500 X000 #5000 x0000 50000 x100.000

ool > * * ¢ ?
500 000 x5000 x10000 50000 100,000

Antisera diton times. Ant-sera diution times Antisera diton times.

(e)

o Vuse |
— Vuse2
- Muse3
—+— Cartd

oot
500 K000 5000 x10000 50000 x100,000

ool * > * ! *
500 1000 %5000 x10000 50000 x100,000

X100,000

00
B0 1000 x5000 x10000 50000
Ant-sera diution times

GNU-KLH 2%/ GNU-BSA 2

Absorbace at 405 nm

00
300 X000 #5000 x0000 50000 x100.000
Ant-sera diution tines
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O

O

OVA-GNU B %/KLH-GNU 28 OVA-GNU 2%/ BSA-GNU 2§ GNU-OVA BI%/GNU-KLH 2 GNU-OVA 1%/ GNU-BSA 28

05 05

. ———— — e —— )
0 00
X500 x1000 x5000 x10000 x50000 x100,000 300 x1000 $5000 x10000 x50000 x100,000 X500 1000 %5000 x10000 x50000 x100,000 300 x1000 x5000 xI0000 50000 x100,000

P A A G
0¥ 45 2% iAo #EE %) 5F 2D

BSA-GNU(a), GNU-BSA(b), KLH-GNU(c), GNU-KLH(d), OVA-GNU(e), GNU-OVA(f)

Hybridoma cell line JHZ2 {8 NZS& Z1}:
MIZSE 0lF MZES HEOQl oL H ASHS MFoIH EME 2HIG=EXE 2N SEEH
o

0 Z OFleHet 201 BSA-GNU, GNU-BSAZ HAHE DIRAE 0|25l NEZEZ&st HRe=2
A0l 28 MIEZII ECACH, HE MIEE 24 well platedll SH HIZFs = &H SO0 A
= SXEZ=XE indirect ELISAES Soll FIIECSZ E0I5IUS
Jefb OVA-GNU, KLH-GNU, GNU-OVA, GNU-KLHZ HEE 0IRAE 0|26t MEZsE
gt BR= BIES4H0| &8 MEIF 2S00 0lF 24 well platedfl 21X £ 2% HIIGIYS
BSA—@NU_ platg
GNU-BSA plate
:‘ e {
LrT LTY
CNCRIEY o %
& L
) &
OlF 24 wellOllM BHRF =021 BSA-GNU2F GNU-BSA MHIEZ 2| &X YIIE EQoIg 21, Bts
A0l = LEL 2242 AAloiR D, @I 1.2 0l&2 9ItE | Xdtl= BSA-GNU 55
(1A5, 2A1, 3G5, 3A7, 4E8)1F GNU-BSA 3Z(1D11, 2G3, 4B8) hybridoma cell 2 0/&56t0]
free Peptide?t HHIH 02l Peptide-GMBS (Peptide®t SHeHA HAAHI)0 He BHM Bl2dsS

015198

BSA-GNU hybridoma/ OVA-GNU T & GNU-BSA hybridoma/ GNU-OVA 2 &
Ty v v Tv

s v v " v

Absorbance at 405 nm
Absorbance at 405 nm

05 05

LI LT

D11 1ET1 1F11 263 286 206 208 2811 D6 4D8 4C8 488 4CI0

1 185 1E5 1F5 1811 2A1 203 203 2F3 3G5 GHS AT 4C7T 408 4ES
Cell line Cell line

18 47. BSA-GNU2 GNU-BSA hybridoma cellOil THEt 2Xt ELISA A32ld 2

&2 & 8352 Hybridoma cell line2 0|8t 2™ BIS4 HII S5 Z1

SHO24 SHE Mitoldl st B2Y0 A SEE BSA-GNU 5F(1A5, 2A1, 3G5, 3A7,
4E8)1 GNU-BSA 3Z=(1D11, 2G3, 4B8) hybridoma cell0] 2MAtet= SO CHAH CHAFAIQH
dH S 42 indirect ELISAESZ SHOIUS

JHI|Bt indirect ELISABE2 1X SXE MRS 2 HAHONA JIE indirect ELISAB I S
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ot Al XESIFOM, 1A SHZ BHYASH 50 plet 50 yle free Peptide (0, 10 ppm) E£=
Peptide-GMBS (10 ppm)S E&ol0 2ol 37COHA 1AI2H BIES0IUS
- Alg Z EoI2 24 controlt S4 control AOICl EZE 2t X0IE HI WS
- Free Peptide(24)0| Z &= Peptide(10 ppm)2t Peptide—GMBS(10 ppm)e E&Z % 20| &
H LIEtLIYH AN 84 control2l EZ2 % g0l HIWE =H LEIUE H2 38 BS40] LIEHL
Ao Z HUGIH L, EAEH Al AIEEHE=E GMBS2 229 E—I EOI"*O BISole A2
Bl SRS UHE delold] SHE MME HRE E0IoIY
(a) BSA-GNU
BSA-GNU 1AS5 7 BSA-GNU 2A1 BSA-GNU 3G5
gi £
o vg/m o) " ovgmy (oram) o it 10 vm i i
BSA-GNU 3A7 BSA-GNU 4E8
(101 g/dmlj (; upg!/(r‘n\j " (‘1”0? ;':/‘1;35 11’:)e:§/dmel) ‘Zi’z)“ Pe(?gf;mw\'fs
(b) GNU-BSA
GNU-BSA1D11 GNU-BSA 2G3 GNU-BSA4B8
e S i ST N N y g
18 48. BSA-GNU2H GNU-BSA & MZ=0 St 2t& 28 ELISA A3cld 2t
© sfGFP-GNU &®2 olgst ¢324 X Mg
O &2ZTH: 12SI20UA MBL2 1859 HAFN 1859 REERIS 0l=2dt a2y Al
E JHYstD, AESAHARAHS JYLOIUS
- HARA (18): sfGFP-Peptide &&
- DEERA(15): NanoLuc—Peptide &2
O HY: 4324 stHl MAS 8 hybridoma cell line HEE ol sfGFP-PeptideE 0|20}
O HAEZS 4Kt A Al
O sgsd 9l £45:
- 33X HY = 0IRA M Wl HES DI2A0 peptidedl TISH Stxl MH HEE S0IGARS
- 029 el H%oA 3 ul XH gt = PBSZ 1,000-500,0008 3IAGHXM indirect ELISA &
o2 AIIE SHoIUS
- 1 Z1 otell O 490M E= B 20| HESE 0IRA 25 220 g uxtzg ZEot
= M e840l JUs A2 HQIGAS
- DIRA 10 2849 <HDiJF = LHEIS S 100,00081 sI&8 EEUME BI240| &L/}
=
- 8t control DIR2AQ HIWSIHES Mf HAESH DILRSANME Bt240| LHEHL 80| HEL N
SHIOI MASE 2102 TS
- [MetN =E HES AAS & &8s I =2 Y 0IRA 10 2HS 01F HNEZESE
A25IEE
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Absorbace at 405 nm

—

00
x1,000  x5,000  x10,000

Anti-sera dilution times

x50,000 x100,

000

x500,000

—— Mouse 1
—7v— Mouse 2
—=— Mouse 3
—— Contrd

Absorbace at 405 nm

e« +
00
x1,000  x5,000 x10,000 x50,000 x100,000 x500,000

Anti-sera dilution times

O™ 49, S 0tRAQ S$EFH )t & Z . sfGFP-peptide HARAM CHEH BHSH(a),
NanolLuce-peptide RE&0| st t.’_*g’c\!(b)
O Hybridoma cell line JHZS <& MESE Z 1t
- }dl_lﬁ%%* Ol MZSo H&EO| &EQEH ASHE IHFCHH SXME =ZHlot=XE SN SEH
At S Al AIESH 2AESAHIZHHE 0|E0t0 HMOIUS
- welllA B+S480] 28t MZIF QIEA2H, Y HE 38E2 24 well platetl 24 B st
= @ GOt HS SANED=sXE AESATHAZAEE Sol T Z SH0I6HAS
- 24 wellOllA BHZF =02l 3842 MEF2 &M SINHE =QIotF 20, NanolLuce—peptide &&
£ DEo AEoes (O8 50)
- 2X ELISA Z 1, NanolLuce-peptideE HAst SHRUA 2S840l LEIYH 3832 MHE=
(sfGFP—-Peptide 1A10, 3B8, 4CH)E HYBIF 2O free Peptide?t HIH 12l Peptide-GMBS
(Peptide2t CHEHZEL AZI)0 CHst XM BIESHS EHOI6IUS
Table. List of cell line
Number Cellfine  Number Cell fine 1.2
=N F .
363 2 365 1.0 4 g

3G4
3G5

23
24

3p3
3A6

® N AU R W N e

3G6
3F11
4D2
5810
5811

25
26
27
28
29

3B8
3811
3C3
305
3(6

11
12
13
14
15

5B12
1B7
1A10
1F11
3C7

30
31
32
33
34

4A1
4B8
4Cs
4C10
4D8

16
17
18
19

3C8

3C10
3Ci1
3E10

35
36
37
38

4D39
4D11
587
5F11

8 50. sfGFP-Peptide & MHIEF

Absorbance at 405 nm

0.8

0.6

04

0.2

0.0

25

Ol CHEr 2X+ ELISA A3e2ld 2

Cell line

&8 & 3&F2 Hybridoma cell Ilnea 0Ol8st 23 B84 9Jt 58 &1

SHO2RH SMHE MAGH| st 22EH 2N SEE sfGFP-Peptide 35(1A10, 3B8, 4C5)
BENEFE 0IS06t0 sfGFP-Peptide?t NanolLucPeptide &332 &SI M HISHdS &
oIGtA S

ASHAD, free Peptidell UIg 2 MM L8 SH 219 X0IE & £ QigSL
1 & sfGFP-Peptide 4C52F sfGFP-Peptide2t NanolLuc-Peptidetl= BISAH0l U= A2e=Z
EolgsS(Od 51)
IZLI} E=20| g 0L 2S4S SosgouU - 4 2t9 XI0IE &#ols £ g
(tetMd, E2 42t ALK peptideOll THE MOt MHEX 22 Aoz ELHHEUAS
(a)
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Absorbace at 405 nm

Absorbace at 405 nm

Coated by sfGFP-peptide

Coated by NanolLuc-peptide

25 25
204 20+
£ £
c c
§ 154 :0: 15+
® ©
13 [
8 3
2 104 8 10
o o
@2 @
o Q
< <
05+ I H H 05 -
00 ' 00 ' |-_| ' H - ﬂ
1/2 1/4 1/8 1/2 1/4 1/8
sfGFP-1A11 supernatant diluted sfGFP-1A11 supernatant diluted
(b)
Coated by sfGFP-peptide Coated by NanoLuc-peptide
25 25
EER GNU-1(P) EER GNU-1(P)
3 buffer (N) 3 buffer (N)
20 2.0+
£
c
v
15 S', 154
©
Q
o
©
10 £ 10
3
a
<
) I ' ’_L‘ ) I H I H '
0.0 0.0
1/2 1/4 1/8 1/2 1/4 1/8
sfGFP-3D8 supernatant diluted sfGFP-3D8 supernatant diluted
Coated by sfGFP-peptide Coated by NanolLuc-peptide
25 25
I Peptide 10 ppm Pept
[ Peptide 0 ppm 3 Pepti
204 - 20+
£ £
c c
5 154 § 15+
® ®
13 @
8 3
2 104 8 10
o o
@2 @
o e
< <
05 4 I ' ’_L‘ 05+ I ﬂ I H '
0.0 00
1/2 1/4 1/8 1/2 1/4 1/8
sfGFP-3D8 supernatant diluted sfGFP-3D8 supernatant diluted
(c)
Coated by sfGFP-peptide Coated by NanoLuc-peptide
25 25
I Peptide 10 ppm N
[ Peptide 0 ppm [0 Peptide 0 ppm
20 20 1 T
T L £
v
15 9', 154
©
Q
o
©
10 2 104
3
8
<
05 05
0.0 0.0
172 1/8 1/2 1/8

18 51. sfGFP-Peptide & M ZZ0 CH

1/4
sfGFP-4C5 supernatant diluted

&t

1/4
sfGFP-4C5 supernatant diluted

2y 2™ ELISA A3eld Zo

[

SIGFP-1A11(a), SIGFP-3D8(b), SIGFP-4C5(c)

S24ctza ALK BEOIE a5 HES A8 2ESGLAHABZAY e

3/

ANEEH(4B): B4tz HALM peptidedl EHS40l =2 G-B-22% G-G-1 H3AE4H
DEERARE): 1SSINZUMN =II2 HSE sfGFP-Peptide?2t GNU-OVAE REER 2
ot AHESAHAZHE S HLOIUS
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<O

AESAHAEZAY x| &G

1X &M & &M SAbie 88 A SEAHAREAHY LS AdH 11X Xt SH2 3 Al
=8 HEOIUS

G-B-22 G-G-1 4324 SHE 0|25l 22X BI24HE E0l5lI%S

2k control2 peptide 10 ppm, S4 control2 Peptide 0 ppmE AlZotF 20, &H a4
His== 1/2000, 2XF &Ml 1/1000 DEER S sfGFP-PeptideE A 20U S

G-B-22 G-G-1 Y3AE4H &HME 10 ppm2 free peptide2t JX BtSAI2] 213 & X2 Bt
240 0.3 0|&° EZE XI0IE ULIEILHN G-B-22 G-G-1 324 &tHl 282 SHE Al
25U S

0l StHM sS40 [E ZMets A 281 Ol&° EZE X0IE UEIWE G-B-2&=
1/250, G-G-1 &M<= 1/1252 SIAHIx=E AHABIUS

2X &Ml SIAHi4 dFH: AZFIAHIASAY LS Aol dFE 1x SHE J|gtez 2x
Ao Abix+-E HEGIUS

2x &Ml slAHi4= Goat anti-mouse IgG(HRP)E 1/1000-150008 X2Ho=2 3|Aold Al
EEERNE v

Ofci JDEUAM 2= bt 20 2410 S4H2 SsZ2& X012 BHAE2 10H5HH 1/250022
SHHGID 0|2 ASH AISoIAS

DEER S8 dF: AESAHAZAY JEES ol &3 s EHIGIAS

D& &2 sfGFP-PeptideE AIZoIE SO Otel O=0AMH E= 82 201 0-50 pg/ml s=
2 S|AM5IH AlZ2otTS

AyZn DESR sfGFP-Peptide 5, 10, 50 pg/midlA 24 (peptide 10 ppm)dt S4
(water)C] EZ & XI0IE =0lotdoM, DEEA 10 uyg/muilA 280 S4 210l EZ I 2
Hi XOILt &9 DEISER HMEGIAUS

EE Peptide 10 ppm
[ Peptice 0 ppm

058 - H
E T
[ =y
0 T
Q 06
©
[+
(5]
[v]
£ 04
o
]

02

0.0

G-B-1 G-B-3 G-B-2 G-G-1
Monoclonal antibodies
(b)
G-B-2 G-G-1
25 25
[ Peptide 0 ppm [ Pepiide 0 ppm

204 20

{ L

Absorbace at 405 nm
Absorbace at 405 nm

0

| ! ! l ) ! I I
00 00 !

x500 X250 x125 x62.5 X500 X250 x125 x62.5
G-B-2 diluted G-G-1 diluted

o
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G-B-2 G-G-1
20 20

I Pepfide 10 ppm I Peptide 10 ppm
[ Pepfide 0 ppm T [ Peptide 0 ppm
154 15
£ £
[ [
: v : A
o o
s <t
w w
o 104 o 10
(o} (o}
© @
e} e}
] 4]
2 2
05 05 4
i :H 1l ! il !ﬂ
x1000 %2500 x5000 x10000  x15000 x1000 %2500 x5000 x10000 x15000
G-B-2 diluted G-G-1 diluted
(d)
G-B-2 G-G-1
1.5 15
W Peplice 10 ppm T m— Peptie 10 ppm
[——1 Peptice 0 ppm [——1 Peptide 0 ppm
£
104 = 10
S 4
© @
3 o
£ g
5 2
ég 0.5 g 05 4
. | Lol 1Nl e

50 10 5 1 05 01 005 0 50 10 5 1 05 01 005 0
G-B-2 diluted G-G-1 diluted

08 52. ER4etd WAA peptide AZZEE 2
It M slMbia SF(b), 2% X S

)41

5t
A4 H83H(c), coating &% s& &AF(d)

Peptide &4 %L HE5HH =0l

AN ZEGE SR, 1X S, 2X XM XAHS HIEHCZ HESHO &Y B4 S Hlndk
1) HESHHE oot s

1 &M &HIF SHOAM E=x42t2 WAFM Peptide(0-100 ppm), Peptide—GMBS(0-100
ppm), 3X ERE(D.W) AIE26I0 EZTE =FoIAUS

Ofch D&l 20| 2= MM S& control2 AFZ2E D.We EZED RAEHE Hez L
Bt 2, Peptidedt L& E peptide2t Peptide-GMBS= 100 ppmOll JINE2+5 STt &
AStE AR LIEIGE

Tst G-G-1 SHA2YH M= 5 ppmItkl 206 B8 = UA2M, Sol G-B-2 HMe 1
ppmItXl 20| 2E JIstt 2122 LIEtHS
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G-G-1

G-B-2
18 15
3

1S
8 v
¥ S
w %
I Q
S (=]
EU ©
< 8
5 o
a 205
< <

—4— Peptide

—v— Peptide GMBS

= DW

00 T T T T T
0 1 5 10 25 50
G-G-1 diluted G-B-2 diluted
113 53. BE242t? UAK peptide 2E2 RS AESAHAZAY HEEHH

v Fetal Bovine Serum(FBS) ==
- 2Z°| a2 4 MO AXM Al22 REHOE A (fetal bovine serum, FBS)Ul free peptideE

CES

et CHAKAl peptide 2=

2oz FHotet L&Hu 24 AZ0 ol &0 8422 BHol=Xl HRE =olst 2t
20l 2o U9 20| FBS B0l HS4= SHEIL W2 ANS PHOU A4
o RZ0| JtsotUs8
- et AMAIZEE 24601 oA = indirect ELISARN HES Alg A& 0l
HEOF & N2 EEE
G-B-2 G-G-1
20 20
I Qug/mL I O ug'nl
3 ugil B _ 1 gl
N 10 ug/ml M 10 ugiml
1564 15
£ =
o= [
=] 8
= =
© w©
o 104 o 1.0
© &
£ 8
o o
g g
05 054
00+ 00 T T T T
1 12 1/4 1/8 DwW 1 112 1/4 1/8 D.wW
G-B-2 diluted G-G-1 diluted
08 54, HESAHAZAYHE 0188 FBS & EI4Het? WAH 2& Jts e &0l
@ EF4dct2 UAAl peptide HE2 & lateral flow assay(LFA) & JHE
O &l Jlg LFA Bl E3: 2 AR0AE A9 E=24etad UAM peptidedl st D2 &
= XED|= JHE S <ol Al JIBte SYRSAESHE Ot O 20| CIACIoHAS
=% Analyte + Vg Nanoparticle- % Secondary % Capture
=% detector antibody S5 anﬁsfg;g:;rggate s antibody ¢  antibody
Gold nanoparticie
Sample pad on Conjugate Pad e - Absorbent Pad
T C

Backing

J8 55, ER4cta WA

o ot e

¥

vty 2
R R

Nitrocellulose Membrane

peptide &l ?Ist LFA &2 &3 2el. T: test line, C: control line

o 54
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O sa4 2=z
- 2 AR A= gold nanopartic(GNP)S M Z5t0 2X X S&S XEHG6IUS
- LFASl =& TAH2Z test linelll DE SR Me2lxAHl IS0 =H S22 201510 = =G
ot S
(a) (b)
GNP synthesis
GNP scanszz - Conjﬁgi’fel:};AAbAZ
Peptide
pm) 050 050
|
Wave length (nm) ‘( " )
Optimization of antibody ‘
e
- o R e
10 20 N
o ’0 ) L3
w FBS Original  1/4
O 56. GNP M= 2 &xl &48% HdF(a)dt LFA &4 2 H(b)
- LFA BtES4d S &0I5t)| fdll ME2 2°AbE AMZ20l0 GNP s& ¥ X2 &H sz ¢
MO S0 2 A2 UAl = EHoIRS
- 2x M 2=(Goat anti-mouse IgG, Rabbit Goat anti-mouse IgG)E AIEaol0d && 38
(sfGFP-peptide, KLH-GNU, OVA-GNU)2l BtSHdE2 EQIstF2M, controldt Test lineOll
spotO| LiEtLI= GNU-BSA-1 KLH SREHE L35t FBS JIEF HIHOIA 2&H S4H2
M BtSH2 LFAZ EQIgtNA &
(a) (b) (c) (d)
C, Conjugate: 2’Ab-1 T 2Ak-1, C, Conjugate: 2'Ab-2 C: 2Ab-2,
Peptide [ Conjugate: 2’Ab-2 pepte Conjugate. 2b-1
(PPm 050 0 50 "(ep‘id)e . ®pPm) 050 050 050 Peptide
——7 —_—— ppm} 0 50 J‘so o 50 71 —,-I (ppm) ?\?0 0 50
G-B ﬁ
5 J : N
&3 =E |
24 b
sl
| | l
Antigen  sfGFP -‘K-L; OVA Antigen  sfGFP KLH OVA Antigen sl(;FP ‘KLH OVA Antigen sfGFP KLH
C, Conjugate: 2'Ab-1 < C Z'AD—ZIADZ €, Conjugate: 2’Ab-2 < C ZAb;Ab1
onjugate: 2’Ab-; ) onjugate: 2'Ab-
P(:F;;:; L 020 -D—ju- P&E:fi:)e 0 50 0 50 0 50 P(:;(:f OAS-C P(:}::':’)e ¢ 50 ¢ 50 Q s¢
G-G o ds ? [
&3 R | ’ 1 ‘
24 } | N
_L_ | | ‘ i‘
B , ’ﬁ, i e | It
| ‘ s’ |
R | {1
Antigen sfGFP  KLH  OVA Antigen  SfGFP KLH  OVA Antigen  SfGFP KLH OVA Antigen  SfGFP  KLH ~ OVA
8 57. BER4eta AH peptide Al% Z2E2 st &8 LFA 82 A3 2t
C: control, Conjugate: conjugate pad, 2’Ab-1: Goat anti-mouse IgG, 2’'Ab-2: Rabbit anti-mouse IgG
- st LFAJL SENOHE E(fetal bovine serum, FBS)0I free peptideE &°l2 HIbst 241t
Sa NS0 o ¢Hn SHO2 BAGEX K9S Hels AL oY JEKN 2= B
20| SE+E M Z20HE AIZE0IPE O 40 42 38 Bt30| LIESNS
- Bt FBSOE ESE MO E0HUHA tJ%OOI S|0IotAl LIEtG oL 2480 SH2 #=0| IJts
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st 210z UEIRS
- HONZ0H0l ek 200 XH0IDF e 2122 B0t AN AI2EE 2461 fcideE LFAN =2E
B AR FH2IPO L0l MM O{0F B UOR ECHE
- [t €9 S0l EFLcH2 DNAE ZEE = U= S2ESEH) st SELRSAEE0
Fetel LAMP-LFA B2 EFdeta Al D2 MH JIEZ JHEetDA &
(a) (b)
C: 2Ab-1, C: 2’Ab-1,
Conjugate: 2Ab-2 Conjugate: 2’Ab-2
; '——'1
P(:?;SE 0 50 P(:[::)e oiso 9 50
e { t
|
il R T_
bW FBS Original  1/4

ASS P8 AL LFA Y NE NS 2. HHBH: S22(a),

Goat anti-mouse 1gG, 2'Ab-2: Rabbit

0% 58. B24et? HAMK peptide &l
FBS(b), C: control, Conjugate: conjugate pad, 2Ab 1:
anti-mouse 1gG

@ B24delz ML JHS S DLIHSRESEY JIde SYHRSAEE (Loop-mediated isothermal
amplification—lateral flow assay, LAMP-LFA )9 e
O LAMP-LFAY S &3: A& S24etR20 et D2T AL XS)|s HLS ol Delihse
SEY J|He SYURSAEZS Ofcl 80 20 CIXesEsS (O 59)

o7 [ —

Conrol line: Test line:
Biotin-albumin Anti.-FITC antibody

Conjugate pad:
. GNP-streptavidin conjugate

Control line:
Bictin-albumin

Conjugate pad:
GNP-streptavidin conjugate

Y * R oy %

Anti.FITC antibody  Biotin GNPstreptavidin DNA probe FIP modified with
conjugate labelled with FITC
biotin

08 59 &~ E24detn A% MHS A% LAMP-LFAg Sl & &el

O LAMP-LFARIQl x| &3}
@ HARENS HdE: ETHIANE Sl &~ Fe24detd 22 LAMPYE JHE0 Jtd 0| &2sE
BruAbZ_ 0168 geneE UHARAENZ ZE HEOIIS
® LAMP primere &&: HASEX BruAb2_ 0168 genes HAS=Z Y &L HNE 3=F9

LAMP primer & 3% LAMP primerE z& &M&™GIY2MH(E 60), oligonulceotide &4 Al
=5 LFAR9 =g Jls4ds 1DHGY=

FIP primer2 5° 2SOl FITCE tagging S2z2ZM =%
(2 5)
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5. & BF4dels S0/8 LAMP primer2l &JIAME
HAIINE (5'-8) nt
F3 GGG TGG AAC GAC CTT TGC 18
Lﬁmg B3 ATT GCC ACC AAT CTC TCC G 19
et FIP FITC-CAA AAC CTT GGC TGT CAC CGC TTG GCA GTC TGG TGC AGA A 40
BIP CGG TAC GAC CAC GGT GTC GAC ACC GCT ATT CAC CGT CAC 39
F3 GCG GAA GCA AGA ATG ACC 18
LrAimgr B3 TCT TAC CTT GTG ACG CCT G 19
i FIP FITC-GGA CTG CGT TGA GTA CGC ATC CGC AAG CAC AGA CCA CAG C 40
BIP CGC TCT TAC AAG TCT TGC GCC CTT CTG AGA TGT GCC CAC TG 41
F3 GGG CTT ACG CTT GGA TCG 18
B3 CGT AGC TGG GGC TAT TCG T 19
Lr/i*n’fePr LF TCG TTG ACC TGC TGG TTG AT 20
b L8 GGC AAT GGC ACC TGG ACA 18
FIP FITC-AGT GGC GCC AGT AGT ATT GAC GTT TTT GAG CGT GGA CAA GGT GT 44
BIP CGC AGG GCG ATG GTC TGT TGC TTC AGT TGA AGT TGC CCG TAG 42
P: positive; B. abortus DNA, N: negative; £. coli DNA
18 60. 352 LAMP primerE 0|8t BtS4 &0l 21t
© ZZ2B89 Aol
v OIX OXIOHE &, ?&: biotin—spacer—target gene—protector)
- &S AMES BruAbZ2_0168 gene S0|& DNA probe= ZXHHIZ22 loop X0 Z2EE =
UAESF BIP regionS target22 CIAIQIGIACH, == LFAZS & Jtsdl HIS0/&Q ¢t
S 2N IJtsHE A6 37 ZHUl biotinS tagging otdE (O 61)

155799 BruAb2 0168 161750

—{ |7

GGGCTTACGCTTGGATCGCTGCCGGGCGGGGTGAGCGTGGACAAGGTGTATATCA
F3 - F2 "
ACCAGCAGGTCAACGATATCTATGTCGTCAATACTACTGGCGCCACTCTTAATTACT

TeaTTGRCCTGCTGGTTGAT AGTGGCGCCAGTAGTATTGACG

I
1
1
1
!

:CACCTGGACAGCGGCTACGqGCAZ\'CTTCAA'CTGGA'C'GM‘I‘IGCCCEKGCTAT -

—_——— »
== CAGTTGAAGTTGCCCGTAG B3

GGCARTGGCACCTGGACA ——

& 61. 38 LAMP primer S0l& DNA probel| ClA+Q!

>-I

A g
o

ol

POl (et AEE0A HISO

09
J

ro
o
010
°

2N Z2BD} self folding L= dimerE
TSl REE JHHGIR S
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Amplification temperature (°C)

721

P: positive; B. aborfus DNA, N: negative; £. colf DNA

& 62. ‘biotin-spacer-target gene-protector’ ®2Zx2
D2SE 0|88 LAMP BIS ¥ GHY LAMP EZ 420

grs &
21

e ®Ilgs

Amplification temperature (°C)

75.0 739 721 69.0 65.6 63.0

61.1

60.0

Q/ﬁ;x:?|||

;@r{ m

©

8000

6000 4

4000 4

SIN ratio

2000 4

0 T T T T v T T
750 739 721 69.0 656 63.0 611 60.0

Amplification temperature (°C)

P: positive; B. abortus DNA, N: negative; £. co/i DNA

T8 63. ‘biotin-spacer-target gene-protector’ ®2 X2
O2HE 0|88 LAMP 818 2 Y LAMP SZ4A20
fst AE2 2}

==

v 2xF CIXRRIOONSE =, X biotin—spacer—target gene—-biotin)
- Z2B9 3 | poly-A CH&! bioting tagging olA 204, spacerl 22 O0FOIH (adenin)
AI| BINE HHIIo} =
-1 Zut HISOIHQl BtES2 LIEILIAl (%4, sHael S S8 I280°| =435 =01 Jt
& =2 57.5°C% XN BIES 2z HdEGIS
A3 -
@@@bﬁﬁ(by
A
bl ) )y )
P: positive; B. abortus DNA, N: negative; £. coli DNA P posmve, B aborfus DNA N: negatlve,
T8 64. ‘biotin-spacer-target gene-biotin" # &2 T8 65. ‘biotin-spacer-target gene-biotin’ #+%x2|
HHE Z2EE 0|88 LAMP B2 2 GiY LAMP HHE Z2EE 0|88 LAMP B2 2 ol Y LAMP
SEMS0 Oist dMIIgs 20 SZAZ0 Uist AER 2
@ Ao S5
v Z2}0lH s%: 10:2.5-40:10 pM (Inner : outer primers)2 primer mixS AI2ot0 X =3}
MBS M
H 6. Z2i0IHe 2™ s =olg s Ay =AH
Z2t0lHe =% (Inner : outer primers, uM)
A1 A2 A3 X4
40 : 10 30 : 7.5 20 1 5 10 : 2.5
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-&J1gs H AEEH ZU0A JHE 0lgdXel BtSE T Ee X2A3= 2N X222 &dF
Z2i0jo{2] {55 (nnerouter primers)

4010pM 3075uM 205 .M 10:25pM
P N P N P N P N

T2{0[p{e] B (hnerouter primers) 22j0|tHe] 55 fhner.outer primers) .
otomn  reww  aweun 1025w oo wrem o mew e ’ | | | | | I [ | oxeezm
M P N P N P N P N Y N\
i " [T, G, T\ T T I o0
= = = s abes Sello= Sl 1400 - ositive
S = & S S = = o =1 Negative
> > > 1 s » » 1200
’. H H I‘ ¥ " 3 i
J ! | > 1000
) ) / ) ‘/‘ ) £ a0
9 (9)/(9(a/ (9[9i(e|[d :
2
o \ > @ = e
i i i J. i L
£ £ E=1 = 400
200
o
40:10puM  30:7.5puM 20:5 M 10:25 uM

Concentration of primer mix (Inner : outer primers)

P: positive; B. abortus DNA, N: negative; £. coli DNA

8 66, 2EQ Zet0lH s 82 st LAMP-LFA &8 Z 1t
(F) ®I1DS, (B) AEH, () AER” = test line (TL)O CHSt &S 2
- BZE XAHE DBz FAYO HAESHHE QoYU H, ® st 439 Z2lolH
SO Ao ASEH(FSEH: 8.85x10° CFU/mL)0I F&S 0IXNX LSS SHQIGHAS
X BEE——
40:10 i 205 i
885x10° 885x10¢ O 885x10° 885¢10° 0
20019} S5 (Rneroute primers) ' - p—
Teolte] S5 (nerouter primers) 40:10 M 20:5 M
40:10 yM 20:5 M e 8BS 0 &SSO BaSa O I } )
M 8850 B850 0 B850 88HAX 0 & ) Y T \ | et

0.0

| S
D)
reod

o

P: positive; B. abortus DNA, N: negative; £. coli DNA

40:10 M 20:5 M
Concentration of primers (Inner : outer primers)

8 67. 2gst Z2H0I0 s&E JI8t22 MAIE LAMP-LFAR Sl HE6HH =0l 2t
(&) s, (B) AEE, (R) AEE 3 test line (TL)OI CHEH H&st 2t

X~
a

&l

(]

t

U
02
il

tol

v B2H9 s&: 25-20 pM2l Z2EE AIEGHH =

O

H 7. Z289 z8 s 012 st &g A
ZT2H9 =% (pM)
211 X242 X213 X214
20 10 5 2.5
— Test lineOllAd JIE =2 intensityS UEIH X428 | F3 XHOZ AABIUS
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20 uM 10 uM 5uM 2.5uM
P N P N P N P N
|
e
pag=1=1e] %E
20 pM 10 uM 5uM 25puM
P N P N P N P N 2 Al
z 4 \( Y Y Y Y Y \ ] i
Eayl X2 X743 Eal
6000
= = = = = = = = B Positive
- N 5000 - [ Negative

=)

— .,.‘j
=
=

S ? i
€N
C.
‘9

@&
&N
@
QD
ey

R . ;
& 3 q @ @ 7] @ 1 G 3 2 (
SHEIE SICEE SISEE SISETH NS SIS {2l S
= b= e [ = 4000 4
3000 -
2000
S A A A A A i
2 2242 X213 B2
1000 -
0 T T T T
20 10 5 25

Concentration of probe (uM)

P: positive; B. abortus DNA, N: negative; £. coli DNA

B SUSESAEZ(ZAY &0l S XFH TAH EHE
d nanoparticle; GNP)-streptavidin(SA) conjugate®| 8t& Z=H &gl
v GNPel 84 & O &Y

gt Ul JHXI2l colloidal gold 240l CHGH
SPR wavelength (PSW; nm)& 2&sto =2 e
-30 nme 2 ULYUXE A& AIScte ez ZHolAS

. N
——1.0mL (40 nm) fetm=15 20mL (~18nm) =—@=3.0mbL {<10nm) Amount of added 1% sodium citrate

12 10mL | 15mL | 20mL 40mL

1.0

N 530 \ ‘ ‘ . O
S oe 26 nm
[o]

8 n

- . Q . Q

02

00 40nm | 30nm | ~18nm <10nm

400 420 440 460 480 500 520 540 560 580 600 620 640 860 680 700 720 740 760 780 800
Wavel. (nm) Diameter of GNP

8 69. g4t colloidal gold SHO m& AH(400-800 nm) ZIHE) L GNPOII CHSH OI0IXI &Y Z ()

M2 st streptavidin®] ot& 3t =& &&: 40 pL 0l&2Ql streptavidin
Mot |XEHE Aoz #olE

v' GNP-SA conjugate &
S EItst ZAHO0A et
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gtd 0l= bare gold S¥H=E2 HEx=Ze=z

Z21 8 sA A7 [2H (9 pL in 500 pL2) coloidal gold solution)

=21(A1) =72 B1) =73(C1) =7H4D1) FH5E1)
5 16 20 25

=716(A2) =71782) =719(D2) =2110(E2)
30 35 45 50

400 420 440 460 480 500 520 540 560 580 600
Wavelength [nm]

s

d8 98 streptavidin 2t8 s =& &0l A

(=}

©

& 70. GNP-SA conjugate

t&ol #st(blue shif)E &l

=

conjugatelt E48E 2 E0IE

Wavel {nmy

Lo

WO W DN D ®
B R i AR i Y
WD WO WD O P e P

mENP-SA conjugate  m Colloidal gold solution

2
ror
_\":_I
0z
I>
=

08 71, 848 GNP-SA conjugate(Z2M) 2t bare GNP(Z=2H4H)0f

O SYHRSAEE 24 24 8 A& XH =HE
v' Conjugate pad0il Xi2l=l= GNP-SA conjugatel =& =% &0 1-3812 sl4st Sd==
Ao xNFE XM
I 8. Conjugate pad0ll H2l&l= GNP-SA conjugatell =& =& &oI2 & A& TAH
GNP-SA conjugate® 3| & Hi==(PSW: 530 nm, O.D.: 2.3)
el X2 X243
1 b 2 36
M3l XAHOZ2 HAHGITS

Test lineUlAl JIE =2 intensityE UEIUW= X2H13 &
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GNP-SA conjugate®] E14JHi4:

1 24 3t s of GNP-SA conjugate es of GNP-SA conjugate
YUUER  SYBET YYUWER SUNEE UYHER SYUER X2 X3 X2 X3
r v Y Y Y ) P N P N P N P N
o ke kel
g . gz
28} 2%}
f"‘| |&! | ek | l | l | sz
Eall X242 =23 E<a] =2 E243
5000 7000
6000
4000
z 5000
E 3000 E 4000
2 H
E 2000 T: 3000
s i
o 2000
1000
1000
0
x1 X2 X3 ! x2 X3
Dilution rates of GNP-SA conjugate Dilution rates of GNP-SA conjugate
W Posiive W Posiive
== Negative == Negative
ag 72. conjugate pad il JHEIEJ GNP-SA conjugate® =& =& &0l 2t (%) AEY, () AEEHY CL
s 21, () AERS TL B 20

v Nitrocellulose (NC) membranel &3A: 90+23-180+45 sec/4cmll capillary flow timeS It
Xl= membraneE2 AEGIH ZXHSIE XHE
H 9. NC membrane &&EE @il AtE8H NC membrane filterel 5 & A& =&
NC membrane filter
A1 X222 A3
90+23 sec/4cm 135434 sec/4cm 180+45 sec/4cm
- 2212 NC membrane2 AEE XN&EUH AIEote A=z Z2HoIUS
Capillary flow time (sec}
a0 135._____ 180'_____
PHET SHOER BYWET r—~§EH2E-E| %HL’EEr—JSE?L’&?i
Capillary flow time (sec)
ol
<
g~
10000 1000000 p——
1 Negative
8000 800000 s
%’ 600000 g
% )| . = &
% 5 % 135 180
v Capillary flow time (sec)
'ﬁ pillary
il 2 X243
P: positive; B. abortus DNA, N: negative; £. coli DNA
8 73, A9 capillary flow time2 Jt& NC membrane 8& g <8 A& 2
(%) AE”, () AEZ = test line (TL)O CHEH Mg 2t

v" NC membrane?l test line0ll
MG E KSg

HelE s

anti-FITC &Hlel sX=: 0.35-2.8 mg/mLel EH A
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tEl

10. Test linedll Mel&l= anti-FITC X2 =& & SES

Anti—-FITC antibody (mg/mL)

Eyall L2 243 X244 £215
2.8 1.4 0.93 0.7 0.35

- HIEO0|A BIE 20| test lineWlM JIE =& intensityE UEILH=E X228 R &G oz M

= =
HotA s
Concentration of anti-FITC antibody (mg/mL)
Concentration of anti-FITC antibody (mg/mL}
o 7 X 0.93 0.7 0.35
ARAEED xpEET P N P N
28 14 093 07 035 28 14 093 07 035
g Y M= Y ) T 1RHAE 20t
= = = = = £ = = = = 2Rt M8 2}
» » »
g e [ § . . . . = =20 = 245
g N ‘ * 10000 700000
3 ‘ ;
( J )  Positve || 600000
(@) 7 ﬁ | ('T ‘ 1 () 'T ﬁ T \ (? 8000 = g/eNganve
\ \ > o & I 500000
§ T s = 3
HISO[%| ‘ HISO| [N, [ 400000 &
Hswy | sy 2 e
= = = = = = = = = = o I 300000 :?
N = = = £ 2
™ » - <)
g; | g I 200000 £
g1 o g o ‘ oAl |of o 2 7]
3 | Y I 100000
| J ) 2000
i[o/l[ol(®|(®ioilo (90 @ o
\ \ L 3
A S 4 Bl L i i i J o 'I' T T T T
AP A7l ZU3 x4 =5 XM 2z AA = B ] 28 14 0.93 0.7 0.35

Concentration of anti-FITC antibody (mg/mL)

P: positive; B. abortus DNA, N: negative; £. coli DNA

[~

n

e
) Inl

4. Anti-FITC 8RS 2 & =C 2Eg 96 a8
(&) 2E 2

g, (R) AEE = test line (TL)OI TS I

[rell] oqr

7
E

t

M

=

v NC membrane® control linedll Xe2l&== albumin-biotin® =%: 0.0625-0.5 mg/mL2 &2
OlA XESE Rstst

H 11. Control linelfl XMel&l= albumin—-biotin2 =& =& &S fIst &8 =A
Albumin-biotin (mg/mL
2211 X212 223 X214
0.5 0.25 0.125 0.0625

— control linellA ZAE=Z JIE =2 intensityE LIEIHUH=E T2H2E &G Hez &AF

=
%S

ol
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0.5
YRR SYdiER
Pudca b

Concentration of albumin-biotin (mg/mlL.)

0.25
GUHER  BYixR

0.125
YUUHEZ  SHED

0.0625
YUHER  BYURZ

Control line intensity

7000

6000 4

2000 4

1000 -

Concentration of albumin-biotin (mg/mL)

(@@ || | s
e0ee | | xuewm
Eall 22 =23 X724
I Positive
1 Negative

TRT

0.25 0.125 0.0625
Concentration of albumin-biotin (mg/mL)

0.5

pval] X722 X3
P: positive; B. abortus DNA, N: negative; £. coli DNA
8 75. Biotin—albumingl =& =& &2 918 A8 21
(Z) AEE, (R) AEE = control line (CL)OI Chet Hatst 2t

v" NC membrane® blocking2 < &' bovine serum albumin (BSA)2 s=%: 0.5-4%2 HR UM

2 X512 HAE
HE 12. NC membrane? blocking E2(BSA)0 et =X =< =S st A8 =A
BSA (%)
Enpal A2 A3 4
0.5 1.0 2.0 4.0
- HISO0I&H Bt2 80| test lineOllA JtE =2 intensityE LIEtUH=E X238 z &g 42z o
Ol'ME
Concentra(lon of BSA (%)
0.5 2.0 4.0 Concentration of BSA (%)
%‘“E&E SHUHER m& —SEIEE‘?‘ ?JNLHE—E SUUER  SYUHET aﬁtﬂii‘
DTN Y. N
= |z | b GHECEE R ‘ l \ ' 15 ug 2
iDEAAARAAR oLl o] wee
g [.‘ r ‘ H V ‘ 10000 | il = et i 1000000
- l Vel J J
o|d@gjelolelo -
f J } l r f {1 =z L 800000
| 2 6000 2
= - = = = = - - E [ 700000 E
g s = = T ¢ O 5
& 3 | | i e 600000
R R R R Al ey e
% 3 ‘ | 1 | | 2000 500000
= | (ol ]
( & O ﬁ o iﬁ “‘TM“T 0 - - - - 400000
) 5 0. &\ & \¥ 05 1.0 2.0 4.0
/‘ | ) 1 l Concentration of BSA (%)
E-a] X702 X273 x4
P: positive; B. abortus DNA, N: negative; £. coli DNA
8 76. NC membrane0ll CH&t blocking (BSA)_J I sk Stgs st Ay 2
() AEE, (R) AE™” Z test line (TL)O CHEH Z2&Fsh 2t
v SYSRSAER 8 ®MIME0(Running buffer) &&: Otch Ml JtXl HIWEME Hacz A
= K| &H
= o

_40_



tEl
w
i}

i

0
Om
[>
Im

o]
00

HIHEBOH S 2AoH AIEE HHIH2 SF

Running bufferl &%

211 33X PBS (0.1% SDS, 0.1% PVP % 0.2% Tween 20 &EJ})

Z212  1X PBS (0.05M, pH 7.4)

X213 TE buffer (pH 8.0)

- HHELHO PVP, SDS U Tween 2052 EHIIE HHE HMEBH2 MBS XTATHA HIS
OIXQl B2 g0l £3iet A8 2Dt SEHN, WY TAS NG £A02 HF

wigel 58
3XPBS
(0.1% PVP, 0.1% SDS, 1XPBS TE buffer
and 0.2% Tween20) pm—————— - pmm————— -
GMET  SANUZE  UMUEZ! SunER | eunsm! sanxs |
% \ Y | S v s
HISO S
&
& ‘ f
L |
& |

] [ 8000 800000

M Positive

3
8

=1 Negative
—e— SN
[ 600000
o)

I 400000

~
e
-+
-4
¢
y
Test line intensity
8
8

Signal-to-noise

‘ [ 200000
- P | - -— - - 2000
= = - = = = °
B - | A | » %
‘-: ) -200000
& 5 . ' ) 3XPBS 1XPBS TE buffer
% . | \- X (with surfactart) yings of running buffer
&
[ | | |
|
@) (0] n) (o(m (m
w/ 2 & N
S A A A A i
] E242 ZH3

v ®INBME 0/88 LAMP ZSEZAS9 B|AUI4 &F: MHEIE OIS 1-581 5 4sts
202 NS e
2 14, LAMP SZ 22 =& slMtis 8482 st 48 =A

FA

LAMP S=E4&=2 3l
(LAMP SZ4E HOIE + MOHS0H &I, pl)
Ega) X2 L3 X4 X245
Rl 2H 3tH 44K 5tH
(100 : 0) (50 : 50) (33 : 66) (25 : 75) (20 : 80)
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LAMP SEAEO] Sl

Dilution rates of LAMP amplicon

e 2 13}%’?22’} 4 ) o Zhasl a1 s X1 X1z X1/3 X1i4 X1/5
e o . S . , I
S o 1] (o] [8] lnewsm
F B £ T HE (H o 5 E : , T S
- Al ol o] o] [o[ 1o "] »o
b H [ » . .1 H ’ H \ H l M xR x73 &4 =
_":__a; ® 8000 800000
50 W Positive
[ Negative
ﬁ 3 F ’ ? ﬁ ﬁ ﬁ ’i ‘ ﬁ L 600000 oSN
6000 4
L 4 4 + 1 + A 4 N ‘E F 400000 2
HISO0R HISOR g <
sy ‘ _ |usws _ . o 400 £
= = E = = = = = = = F L 200000 &
) ; - ®
§ H :] ., ol ol ‘ H .J [ ol ‘ of 2000
dr \ | °
) (0 (O[O 0 n o 0o I e : . .
| . J )| . x1 X112 X113 X1/4 X1/5
VI ) ozt | xos | Zo4 | A | I L x| xfh, M4, I Dilution rates of LAMP amplicon
P: positive; B. abortus DNA, N: negative; £. coli DNA
8 78, MINEME 018t LAMP EZ 422 2 H g4t 482 | A8 Z1
(%) AE”, () AER® = test line (TL)O CHSt s 20
v AER9 UHHI: 2-4mm2l HHIE A& AERYES 0|86l zES AES X
I 15. AEE9 zH HH| &ol2 s Ag £A
AEZ9 HHl (mm)
A1 A2 A3
2 3 4
- Ay AN XAH29 HHIBmm)E JIX AEEE AW AIEols 2122 Z2HoIUS
LEZO] L]
21 e arm
UM SMUER  YHIEY ST SMURE SMpxn Zmm  3mm 4 mm
4 D £ Y Y \ P N P N P N
= - = - = = |® L 1XFAIE 2t
5 H H H ] .1 J #* - R ER
<t |
®
| ' J ] | M AW =3
(o |[o|0o
Len s o R '\7 ‘ \& \ ’ 3000 A
N e VN SIRE A =
2
‘@ 2000 4
8
= = _:_ = = = o 1500
P,a'l f \ ; 1000 4
20 Bk He [l [Wch Weh ©
<t | 500 -
‘1.5 8 | L8 L
0 T T =
2mm 3mm 4mm
() 0O ) M Width of LFA
v A A A A A
X7t E72 E743
P: positive; B. abortus DNA, N: negative; £. coli DNA
8 79, 2EQ HHIE JHdl AEEE HFGH)| fIs A 2
(F) AEHE, (R) AE™ = test line (TL)OI CHEr H2fat 21
v HIOIZ (Taping)2 S& AEEQ 1A E: HIOFW Dd AEEZ2 0|8ol] AES &8
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I 16. EHO[H(Taping)2 St AEES UF R =ols «st &g £=A
HOZ
2241 A2
. mEL
[e] (0]
o] o]
EOH
= =
X (H113) O (1H)
- &I E2 XOI(XZ21: & 32, T212: 12 30x)2 test linel A 2E T = intensityE 120l
0o AEES DHE(XAH2AMIE Aoz Z2HAIYS
X (HTE) O (1%)
P N P N P N P N
ole .\|. o 0%uie
AEg| 7 ol |
U (2 23 (7) ‘ '
YUUET  SAIST  GNIET SHUZR  UNUET  SMUEE  GMUED  SMuxE ‘
I N Y. DG Y Y- )Y ) s - . .
1 | ARHAIS Z0} 2XPAISI 2T} 1RHAIS 200} 2RFAIS 2T}
1 =7 =202
= = = | = = = | = = 1400
itive
e = e Bl - =
; | ‘ 1 ‘ 1000
| ‘ - ‘% 800
D [ (O (O (OO O D D =
G | NG & & N N0 ‘ \» \ 5 00
ot A AN A A A i =
1R 43 2 2% 443 ot 1R 2 2Rl 2} 400 4
200 4
0 T T
HITE (Z2H) Y (x742)
Taping

P: positive; B. abortus DNA, N: negative; £. coli DNA

D7 80. ZMO HHIS 1M AEYUS HEGD| I8 AF 21
(X) AEE, () AEY = test line (TLIO TS Zst 21t
v BISEZANE dF: 3-152 0l= 2EoI0 2N BHSEZANE=S d8E
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1. AEZ0] HiZ}

3mm - NC membrane (Capillary flow time: 90 sec)
-—> @ Cdine: 0.25 pl. of albumin-biotin {0.25 mg/mL)
******* @ THine: 0.25 pL of anti-FITC Ab (1.4 mg/mL)
B @ Blocking: 2.0% BSA
o - Conjugate pad
o :5.0 il of GNP-SA conjugate (PSW: 530 nm, 2.3 0.D))
2. THEete] F|
- OF2l E&° 100 uLE TUHEUOR MBS
:67 pL of 3X PBS (with surfactant) +
¥ 33 pL of LAMP amplicon
| w8 53 Al 28 ]
M 1 X2 1
THE - BHR5R OE £7H$15r=
02 81 SYRSAEY NS M BYE XTA L BSSIANE H¥ES s A8 X
- ASFD HEE 2O BSS AN AN WMSEIANBES ZA25E)R ZHEIAS
21 (D12 38) E [ 220 (01 2 52) ]

%‘*&'EIE-_-‘ —’é‘.‘EIE-'-‘ ‘?:PE!EHE-_-‘ —‘SEIEE %'QEII:E‘ —’gEHEEE

?:!’SEIE-_-‘ —‘é‘.‘EIE-'-‘ ‘.’:!“é‘!ﬂli-_-‘ —'SEIE-.'-_‘ %’*JEIBEE —’gfﬂ}.—l‘

' l. ’-‘ 4‘ ‘-l Iu! l l. .,I .‘ ol “
L ] .'
( € & ( ) l ( ( ( ( ) |
L 1xH2 'EIEJ} 2 Xk Zat 3R 'EI?—-_-‘T'J X2 'Eiaxi 2Kk 2t 3R}& 'EI’E‘E}
A A iy A A i
| E243 (7 2 108) | | F24 Q01 2 158)
o S AR OO SAIPER SR SAEx } o e M R SAET SMIED 2AE
o s R et o i e B el B o s i S
( { ( { ) J ( { ( { ) )
1X} &85 Zat 2K} Al Zut XS 2t 1R Zat 2K} Ak Znt A} A
{ i A A A A " . - A A A A
8 82 SURESAERQ IR BISEZAN MES 98 A 2
O LAMP-LFAR Q| T}
® Standard buffer&t LAMP-LFARHSl HE8H &0l: 0-8.85X10° CFU/mLS B. abortus2 £ H
ZF&8 genomic DNAE templateZ &HJIol0d LAMP mixtureE HILot] 22 402, 5028 &

:I“oqg
24 XM &

6033 57.5°COIM €

=<0

stol<l

= o

SIY M, O 0 2 FHl= 8.85X10° CFU/mLZ

o

H =
g
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Brucella abortus (CFU/mL)

i 8.85X10° B85X10° 8.85X107 8.85X10° 8.85X10° B85X10* 885X10° B885X10? 885X10"  B.85X10° 0
21 (ASARE 408) I
}o °! ° . V.} o 'l ’o "] " 0(
o) (O (® (™ (® (B 0 (™ o %0
L I U7 % J
_8.85X10° L 8.85X10° L 8.85X107 i 8.85X10°_L 8.85X10° 1 8.85X10* . 8.85X10° 1 8.85X102 4 8.85X10! 4 885X10° 4 0
T2 (AR 508) |
‘ al B ! W ‘ '
: 4 1 ‘
( ) 0) () O () ) ) () ) ()
rs.ssxm@  8.85X108 | 8.85X107 , 8.85X10° | 8.85X10° A 8.85X10° i\ 8.85X10° L 885X102 , 8.85X10" , 885X10° , 0
Z23 (HSARY: 608%) ]
I { { { f — (=] f {
{ \
, . , . \
L A A A A A A A A A A i
T18 83. LAMP BFSAIZIN 2 =AY AESHH ol Ad 2
4000
SN 40 min
T I = 50 min
3000 T T “EEE 60 min
T T
> It T T T
e T - T
£ 2000 -
£
—1
(-
1000 1
0 - T T T . T T T T T T T T
8.85X10° 8.85X108 8.85X107 8.85X10° 8.85X10° 8.835X10* 8.85X10° 8.85X102 8.85X10" 8.85X10° 0
Brucella abortus (CFU/mL)
T8 84. LAMP BISAI2H0 2 2A4gol AESHH &0l Ay ANs(AEZ)0 e d2s 2
® WAESA S0l HYstdoz NXEISS 227|= =R |ATAS LEs (st HEFAFE
aocz ZAYH WxbttSgE SoIod 8
H 17. LAMP-LFARQ S0|4 =012 AtH AIRE 2F 22
AlE Kitel S0l =0IZ2 flIol AtZEst 2=
A B C D
Yersinia L . .
Brucella abortus . Escherichia coli Bacillus cereus
enterocolitica
E F G H
Staphylococcus Salmonella Listeria Vibrio
aureus Typhimurium monocytogenes parahaemolyticus
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O BER4del QAE FAFE st NS(HE) EHdcY &8 Y HS
- 89 | EMote B abortus DNALl BE2 ol B abortus-2¢d HME NS ZRH HERAY
&2 242 2llotl, 2 AIEE UHALZ B abortus DNALl & Jis (IR E 0I5t S
@ Density gradient medium (Lymphoprep)S 0|28t B abortus-2E HE & HE & X
o =2l
- 88 NESZRH HERE 22ote SE2 Oteie &
— 3 mLQ lymphoprep HIXIS 15 mL2l tubeOl i$°¢ F NME ANZE 4 mE EEE
— 800 xgWlAl 3022 HA 22 AAE (2= 20+5°C, break-off ZEZ A H)
— Ofefl D8 20| Y=o et 22le 8 A2 & HWE P2 (buffy coat)2t &H(plasma)sS
JF S DNA =0 AlS
D
e 87. Den3|y gradient medium2 0188t B. abortus-¢¥8 & T HEP L €& 22| IE
(Z) BRI W M8 A22 HES(|AE2 ), () L0 O 22 88 AS(RIAEL 5)
© Sc2lE HER L HH AIZ0 e DNA =& % conventional PCR2 0I28 &M X2Ig 2
H=
- 0l AlZF DNA =2 JIEE 0|l Sc2le HER L dHOZFH genomic DNAE F=Z=6t
1, B. abortus E0|E Z2l0IHE OlE6H Olell E2F 22 X2HUHZ PCRS A Aot S
T 19. B. abortus SO0I& Z2i0I0{e EIIANE HE
Primer Sequences (5'-3) Amplicon Size (bp)
Forward primer GGG CTT ACG CTT GGA TCG 010
Reverse primer CGT AGC TGG GGC TAT TCG T
H 20. B. abortus &2 98 conventional PCR2l &g XA
Num. PCR steps PCR conditions
1 Initial denaturation 95C, 5 min X1 cycle
2 Denaturation 95T, 30 sec
3 Annealing 60T, 30 sec X30 cycles
4 Extension 72C, 20 sec
5 Storage 4C, = X1 cycle
- 0l, &M Azsk "iet 201 Ul JtXl DNA A28 Az AE=2 KA S
21, M8 MH2IYO AZS ol AEE MBS BER
ASUA A2 &
AZ1 ANZ2 AZ3 ANZ4
B. abortusZ £ H BHE D A2 Z22H & NEZ2H _
- = . - = . = E. colil 2RH F&&
=& €& genomic =& & genomic =& & genomic enomic DNA
DNA DNA DNA 9
- B2 F FMIGESS AAIS 2, HER(AZ2) L HE(AME3Z) AMBUHAHAE AU =
2st FJ|2 SEA=0] 2HEE
- 50| PCR &S=¢t=2 HEtstst Zu, 9 S8 MNEZ2H ==& genomic DNAE




NES 0N A0NO=Z Ze Z9 PCR S=M 20 BEHE 202 =Hog
- M2t B ANZ 5 8 aborusel EN GRS =I5 9ol ME A2 5 RS =22/56t0]
DNA & 2 245ts 2002 ZHGHAS
MoOAE1 ANE2 AB3 A4 AB1 AZ2 AZ3 AR4
{kb)
3.0
2.B
1.5
1.6
0.8
0.8
0.5
0.4
0.3
0.2
.1

8 88 M8 MHelYge 232 <8t conventional PCR & & Z 1t
(£}) PCR SE 430l et MIIYs Z0, () MIIYS CIOIEHE I8t 2 PCR amplicon2 & &&tst 001X 21t

O 89 5 dHANE 248 S8t 88 Jis4 HI}
@ 1082 B abortus &d & ANSE A=z gt LAMP-LFAES && Jtsd EIb: =20
A MSE2 1082 B abortus &8 &2 AMES
T 22. B abortus L& HE A2 ER(10F, =90 HB)
B. abortus X8 & AN=2 %
ANE1 ANZ2 ANZ3 ANE4 ANE5
& 28 AlZ g 3H A= S 4H NZ & 5 ANZ 2 6H A=
AN=6 N AN =8 AZ9 ANZ10
@& 78 ANz & 88 Az S 9 A= 2& 108 Az & 118 A=
- MII9s Y AEY NI 2, 1082 Mg BF 2482z &0lE
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B aborts 2 AP AR ER

AE3 A4 MEe ARz AME8  AlEs AR B4R

Mzt

M2

—
o
A

O O COO O W
N W RO G O

8 89. MJIFsE 0188 1082 B abortus 24 EZ0| HE LAMP amplicon &0 21t
B abortus U4 BE M2 BR
AE1 AIR2 AB3 AMRA AES AE6 ART A8 A9 AR 1084HXR
B abortus U4 BY AROI R ) | R
'AlﬁiV'AEzYAEJTAEAYMEéYAEE"AEYALEJ ALQBYAE‘W Sl .I.l.|.1’|.|.|ﬁ|.‘.|
LT elelelelelel:fels]
= i = = = = = < T = 2 = 4000
8 (RS R ARE R B GIRC Bab BSIREl RaY
T ™ Pl 50| 2 | l
?j ‘ﬂJ © o o o o o 0 ‘3‘ 30001
Z ¢ W | No I No/ [No/ | \o/ | \o/ | o/ | \&/ | \o
, ‘ g ¢ ' z
2
£ 2000
= = - = = = = = = S = €
- = - - = - - = = - - .ﬂ
53 ‘\ ‘l of ‘\ ‘ H \' d [:,' }-‘ !
# . [ 1000
( ( ) ( () ) ) ( ( ( ) ’j_‘
" NE1 AE2 AE3 AIE4 M25 AZ6 A7 AIE8 AIZ9 AR 10S8IER
B. abortus ¥ SR A2 B7
18 90. LAMP-LFAE 2 0IE8t 1052 B. abortus &4 &0 st 24 21

(X)) AEE, (R) st Mats 2t

2 oo

AEZ = test line (TL)OI CH

® 289 B abortus S8 EF NRE UHo2=Z & LAMP-LFAES HE Jisd Bk 2352
B. abortus 88 & A2 24F

I 23. B. abortus 4 €& M2 EF(2=, =20 M=)
B. abortus 88 & ANz &8
AlE1 Al22
Foster cat & Al= Native cat & A&
-&IEs Y AEY MO 21, 1082 Mg 25 42z &olE
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B.abortus 843 SR A S0 B8

M PHUHEZ A1 ARz BEUER

(kb)

o
[53lew Y]

O OOOO O N0
LDy e

8 91, MI|IFs2 0188t 282 B abortus 8 &0 S LAMP amplicon &0l Z 1t
YHdET AB1  AE2 BHUES

| | | ARpdEER
B.abortus B4 YR AR 58 " l l I 2Rz
SEER AR NE2  BNURR  OMUEE AR A2 BMURR :
V Y Y \% Y \( Y ) 4000
2 = i = = ; = | ; ; 3000 4
| [ |
100 A AR el >
| | | | | é 2000
| pud
( 0 {(‘ Lll \U :U ™ ™ F
(R s Z o/ | \=o/
)\ i i l ] 1000 -
IRRBZT} 2xpsz
0 T T T T
ol e A1 A2 SYU=Z

St
=

8 92. LAMP-LFARE 0188 2852 B. aborius 88 &0 EHé._F 24 21
(Z) AEE, (R) 2E™” = test line (TL)OI CHE Hs 2t

© 5089 YN I AES AOZ & LAMP-LFABS X8 Jhs4 Bk A2

MZ2ete 50= (2% 51-1008 AIR)2 B. abortus Q1L H & AIRE 24
-2 AI0AM NS LAMP-LFAR O AIE PCR kit (Bioneer, AccuPower Brucella PCR Kit,

Cat. K-2906)E OlZ0dl =4

- B24et? S0I8 AIE PCR kit: 5002 /24 AlZ 0 CHoll &4 BtS2 2

[

i

M 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 60 70 71 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 07 98 99 100 P N

18 93. Al PCR kitE 0188t 22dd €& Az 50500 Uet 24 21t

P-LFAE: 6J12 2/&td A= 0l CHoll &d BtS= 20, AlZ PCR kit 2 HI1WGtH FAtet
IZ2EE8 20l X2z ol 3

D1 52 53 54 55 56 57 58 59 60 061 62 63 64 65 66 67 68 69 VO 71 72 13 74 75

| | EREEN |

76 77 78 73 80 81 82 83 84 85 BCG 87 88 89 00 91 92 93 94 95 96 07 08 93100 F K
ad I

4

24 21

o

J8 94. LAMP-LFARIS 0188 2d €& Alg 50500 O

-5 IOt 24J|22 uiBSS & 2 242 55 E 652 2A2d AIZ0 Uoll g2 Bts
£ 20l A2z HOIZU2U, 2AH JI=s diet 201 & HPE Soif HE S LAMP-LFAY
o 2 &4 AI=0 ol IS4 BS2 UEUWA 222 SEUA & X a2
B. abortusS EM HEE =4ot=0 28 Itsg A2z oHE




I 24. AIEF PCR kit & LAMP-LFAHS 0|23 |2 & AIZ2(50E)0 et =4 A
(+: ¥4, - S4)
ol HZE AZ(50T)0 Uist 24 21t
8 gz gy gz gy g o gxd  gEd o og@xd g
51 52 53 54 5 56 57 58 59 60
AIEE kit - - - - - - - +
LAMP-LFA - - - - + - - - - -
d& g& gy gy g€x  gd gy g€xd gn o gE
61 62 63 64 65 66 67 68 69 70
Al Kit - - + - - - + -
LAMP-LFA - - - - - - + - +
g g gy g 3 g gy gx  ga g
71 72 73 74 75 76 77 78 79 80
Al kit - - - - - + - -
LAMP-LFA - - - - + - - - - +
8 g gy gy gy g gy gxd o ogn o gE
81 82 83 84 85 86 87 88 89 90
ALEE Kit - - -
LAMP-LFA - + - - - - - - - -
g% = =Sy =Ry g% g& =Ry g& =Ry [=ESy
91 92 93 94 95 96 97 98 99 100
AEKE - - == === o
LAMP-LFA - - - - - - - - - -

O AE Kitete] HIm-HIIE S&t Jjes Me)|z=9 8z Eg2 Jisd I}

- DSt EAY N AIE Kite HIR-EIIE ol otel E2F 22 SXAEHIIE(PCR Kit)e o4
LS E(LFA kit)E FRUGIFH OO, SIZ2E, S04, BACH, BISAI2F E€ D6 8
HNZ Jisd=2 EItotia

Bioneer, AccuPower Brucella PCR Kit Abbexa, Brucella Antibody Rapid Test Kit
(Cat. K-2906) (Cat. Abx092069)
8 95, Hgst SAHNe & M2M Hln-BIIE <ol & AIE kitel 58
(X)) AIZH PCR kit (2) AIEH LFA kit

AlZH PCR kitE 0|8st & &8 Jisd EIt
- P25t BioneerAt2l AccuPower Brucella PCR Kit (Cat. K-2906)2 22 =, €% &3 S0
Oiol 40| Jitssgt E32 JIALD JUSH, A8 X242 0t &3
I 25. BioneerAl AccuPower Brucella PCR Kit (Cat. K-2906)21 PCR mixture X4
Num. Components Vol. (uL)
1 Nucleic acid—free water 15
2 Genomic DNA 5
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I 26. BioneerAl AccuPower Brucella PCR Kit (Cat. K-2906)2]

Al

S

il

h

Num. PCR steps PCR conditions
1 Initial denaturation 94°C, 5 min X1 cycle
2 Denaturation 94C, 30 sec
3 Annealing 57°C, 30 sec X45 cycles
4 Extension 72°C, 60 sec
5 Final extension 72C, 10 min X1 cycle
v 24 AlZh 2 2A12F 302 AL (HIIgS0 AREH=E A2 OIXZE)
v 0l2& =0l
- 0~10'CFU/mL2 B. abortus22H ZF==% genomic DNAZ =& DNAZ PCR mixture M=
Al AIEZSHA S
- &g 21 ofeH J 201 & 900 bp E20 A PCR SZ420| 2EIULH, HESHH =
o 10°CFU/mLZ =olgE
B. aborfus {CFU/mL)
MO107 0% 105 104 103 102 19 100 O
{kb}
3.0
78
ofs
D.2
0.1
212 96. BioneerAt AccuPower Brucella PCR Kit (Cat. K-2906)01 CH
v uIxetss =l
— AIE kitOl CHEH WXEIESA E0ls 2ol Ol SFW 22 @FE A0l AI256IUS
I 27. AIEF kit (Bioneer, AccuPower Brucella PCR Kit)2 S0|4 &01S ol AIES 2F 22
AIE kite] S0/4 =012 ol AIEst 2=
A B C D
Brucella abortus )/efS/ﬂ/?' Escherichia coli Bacillus cereus
enterocolitica
E F G H
Staphylococcus Salmonella Listeria Vibrio
aureus Typhimurium monocytogenes parahaemolyticus
-1 Zt Ot O 201 B abortustl THe genomic DNAS &Jtet Z20AME PCR &=
ME0| EHEZ2 ol = JAUS
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Pathogenicbacteria
C D E F

B

(kb)
3.0

78

O D OO -
B S AN T

G

& 97. BioneerAl AccuPower Brucella PCR Kit (Cat. K-2906)0l CHst S04 &tol 21}
® Al LFA kitE 0|28t & &g Jisd I}
- P28t AbbexaAtll Brucella Antibody Rapid Test Kit (Cat. Abx092069)2 HR &F & <2
S0l CHol E40| Jisst SEZ2 JHALD ULH, AE UH2 0tdiet &3
I 28. AbbexaAl Brucella Antibody Rapid Test Kit (Cat. Abx092069)2| 0l =<
| 2he
1 2ASHY ANZE 1222 2012 MEE AHZOIEE MESIH AMsE 34
l
2 HAE JtHNEE HESIH =10 &S Alg 3822 =
J
3 A=20 10-15&2F gdXIst = Z2UE 24
v 24 AlZb & 202 AR
v 0l2& =0l
- EH I 22 AZE Uacez 0ZdE FH0| 2ItsotH, M= AHA dHA JI”H CHol
OIZEE MAIGHA &3
v nxetsS4 2ol
— AE KkitOll CHSF WXitetsS4d =012 2ol Ot =F 20| 2GSIANERZRH M2 8
abortyus 24 (Z&E L MO 24) & SH & 2 55 QAAHEE 2085(2 01E&E € &
MO 2H)s AEH AME2oldS
E 29. Al kit (Abbexa, Brucella Antibody Rapid Test Kit)2 S0|4 &012 2 AIZ8 AlZ
AlE kite] S0ld =012 2ol AtsSst & Alg2 =
&*H &I &y &2 X8 EE3 &M 24 &8 €5
200 16 200 15 400 3165 400 1868 400 4568
=4 E31 =4 &2 =4 2383 =4 884 =4 &35
6924 3675 9518 2032 8249
old & oy &E2 olye EE3 oYy &4 oy &5
&5 & &52 53 g &54 & &55
old €6 oy d&7 oYy A8 oldd &&9 oty &&E10
S E56 ERi S A58 & &59 & &60
olate &1 oty &&12 ojakd E&H13 ojaty &&14 ojgke &&E15
2 &61 S H&62 S H63 2 &64 S &65
oA EH16 olyd &7 oYy EE18 olyd E&19 oty &&E20
S E66 2 H67 S H68 & &69 & &70
-1 Z Otel O &0l B abortus &4 & 585 L A4 & 2050 o Lol Bt
S0 2&E
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YHHY YU HY2 PP HID YHER4 YHEHYS #YH FEHY? BEHEES BYHY4 BYHUS

BCL BCL BCL BCL BCL BCL BCL BCL BCL BCL
i
|
e g w | w s 5 = = o g
M c - - C H c - C M. C Hcl m = c = Cc
H T T T T 13 T T T T T
s s s s s J sl ¥s ¥ s|] § s
| - A 4 A L
HYS HE AYS Y SUd Y AYEEY Y AP HE HYE HA AH BN AYH EHY %’-I?f‘i‘:!oﬁ’é?
TR g aartek e ) e Dist) oo gl e g e g b
BCL BCL BCL = BCL BCL BCL BCL BCL BCL BCL
i :
| |
i i w | i i o - ; i i
= C - - C = c - C - C = c - = c = C
Hr BT 8T T BT M T B Hr H T BT
s s s s s s s s s s
T%i‘é‘ﬁ %ﬁﬁﬁ?‘zgﬁﬁﬁﬁﬁﬁ ﬁ‘%ﬁ%%} 5 %’4%‘;85%’3 ‘%’rl%"‘% %’gﬁ%‘? %“ °F%“"§ %’“ ? ‘2-;?{*-2 %i‘%} %"“' HE
BCL BCL BCL BCL BCL BCL BCL BCL BCL BCL
i .
| |
e o w | o = = - W o
= C - C - C = C - = C = C = C| = cC -
H T BT BT Hr N T BT B 1 Br T =T
s s s s s s s s s s

4 a“

718 98. AbbexaAl Brucella Antibody Ramd Test Klt (Cat. Abx092069)01| tist S014 &ol 21t

S0|A &0l A

I 30. AbbexaAl Brucella Antibody Rapid Test Kit (Cat. Abx092069)0l Cist S0l4 =ol &
(+: M, - 34)
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M & 820l 20/ ==z &S
(3) THALMI 24 DB E=24dets JHE BIOI2 OtH 2= E st
b & ERAUSUA So0IE2z L= UAK &=

© 28 2248 4 HH0 08 GAR 24 (AL, W24, Q28 83 24
- 2017HERH JSBAM2R20AM D EEE MAH(1008), AS84 (1008), L4 (2082 &
M, 20221 012 ZHTUOIA S S247 RYM(508) L ASH S22t & 2H(50
&)E2 UPLC-Q-TOF MS JIEt THAIMIZA S XSG ML MSH0| GHESHEHUWAM <
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O OISS EZI-EZ1622 YYGHAS. 01S AISES S 2JH0l Ttet CtA ROIDF LEHLHS
2101 Eol ZAS (A299-105).
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1 . .
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] R2
— 084
g ]
052 1079 é 0.6 Q2
675 e a 04:
300 400 5.00 600 00 .00 9.00 10.00 11.00 1200 fime g 1
" Brucella 24 e 5 ]
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R,Y=0.944 04 ——
Q,=0.874 20% 20% 60% 100%
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B35 o 5 510 15 20 25 Y to original Y
l l t1(12.9 %)
- _ 8 100. UPLC-Q-TOFE 0|23t E4s E24et 4
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EZ1 EZ2 EZ3 EZ5
_ R aes zeee . Exact mass g
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e . 2 347 EZ22 378.1927 194 7.28E-17
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p-value
PLS-DA scores scatter plot Permutation test
Brucella S4 Brucella 24 100 @ negative ,
® P100 ]
® P20 _ 084 R2
@ P400 E 4
3 06
o 067 Q2
i '. % 044
o BT E o2
Brucella 241 200 Brucella 24 400 c . ?_ o]
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=ptEq o CIHESHEAN [ER42 S84 vs ¥4 (100, 200,
= 400)]

_55_



wrrx

ﬂ
Y

J

o

EZ13

P FEEE eSS rEES
EZ7
- - P Voo EH”
FTFP {,» rryalios ooy R
O 105, B4t gXl+=X0 T2t |2= X018 20les & EF HAIZEE2 AUE &2 Hn [Ex4det 4
vs &4 (100, 200, 400)] (EZ1~16)
UPLC-Q-TOF MSE 0|&3dl EZ4et S4, dYH, Y48 A& €& HAtK S48 23, 3
ZOIEJY WEZD OtLict ER 4t MSH-RLY 2A2 Sofl =28 16012 22 = 8K
S2&S(EZ1, EZ2 ,EZ3, EZ4, EZ7, EZ8, EZ9, EZ13)0| RSz X0IIJ} Ues A2 &5
O CHESH=A Z2 SEot 2 i ALY ANZs 25 EFAet 240 RALst HE
2 B0l H2e=Z Bt U4 MNeE2 2F XAHol 2oz HHE(106-108).
:m Brucella S8
B I | ] !
w05 137 FEDY
T 3 B g 7 B B o n % HAFA
“5 Brucella 9| 24 031
N “’mm R,X= 0.374 ’ .
A R,Y=0.578 i
e Q,=0.401
p-value=8.63x 10+ 05 N
2 Brucella 21 2/d . “0%  50% 100%
i t1 (242 %)
: ! : ¢ Rzknzwn time [min] : ? ® 2
2 106. UPLC-Q-TOFE 0|88t B24det 84, JY g 107, ER4t S, LM, oLdd A EH A2
o, Y4 A EF UMM =4 AE9 HESHES
EZ1 EZ2 EZ8 EZ9 EZI3
e o018 'Ll 015 00087 — 0008 ":
0.10 0.010 0.10 0.006 0.006
0.004 0.004-
0.05 0.005 0.05
D 0.002 é 0.002 B
0.00 0.000 0.00 0,000 0.000
R PP P ) IR
08 108, E24et 84, M2y, 224 &~ €3 AKX 240 8 RAF X0IE 20l & EF HAI2ESS &
CH& && dHl
@ 58 S24er 2HAI1E A EFH0ol s HAE 24(x01, 321, €I1):
B4 29Al I8 (0, 29, 49, 70, 91Y) A~ EFH UHAIZEES 248 20, 20N A3
S 160 S 2SS 0l RAFBOZ X0t =X, ZHAIIIEZ2 ROHQ gHte 2o =&
EZ1, EZ2, EZ3, EZ4, EZ9, EZ11, EZ12, EZ13 8 &0l Ao2 Q= (O 109-111)

_56_



[ % 1
M29d
W49d
W70d

mo1d 0.5

Brucella 4

Brucella 29d
Brucella 70d

2 (5.84 %)

R,X=0.458
R,Y=0.475
Q,=0.167
p-value= 0.272

Brucella 49d Brucella91d

0% 50% 100%

8 109. UPLC-Q-TOFE 0|88 =E=24det ZFADIE 18 110. E=4det ZSADIE & €8 HAS2E2 T
A EF UAMA 24 HESH=A

EZ1 EZ2 EZ3 E74 EZ6

oo EZ12 EZ13 EZ14 EZ15 EZ16
ans:
o - e o0s- ois o o
SEEes
Ez11 w010 o0s-
TT™ - oa0s 005 o
a5 o0
o008 o006 om0 o o00s- * * M >
0000 o s o o -
0006 'I' sons 'I' o - 000 R R R R R S o S8 S
o006
" - t
o0z o004 x I
oonz o0 oo
+ - - d
o000 o000 oo o0 o000
) SESSe & LS e < SESSS p SESSS S S SS

O8 111, ES 4 28A018 &~ €3 HAH 240 OHE |2F X0IE 20l &~ €3 UAMSEES dUE &
Hlw

@ S A8 A HAH =
- UPLC-Q-TOF MSZ =48t EF4ddt dsdut ddd & & A S40A =28 16942
Sf4dc S0l GA=E S gH=XE, 2dd & 23 AJIE &~ 23 UWAM 240 Blust
= S8t zES MM =2 EZ1, EZ2, EZ3, EZ4, EZ9, EZ1322 0Ol

Moz = Uet 0I=0 dda 24 dH

T

M

a

=

=

Lo

T

eIl

|0 e
u— AL &
X o
E] |:|U
= 9
@
0%

&

nc o

N

N g

b 5
12 g

o 4o
>~
il
Mo
A
un
o
T
2l
iz
=
o
to
10
m
g M
W

02 010
[/
&

2

x

H

°

M

o
° >

=

e
T

wA Y 2

e

N

0 oy
40

A

.
o
all
nr —

HESHZA40 PLS-DA sc
ch 298 A EF 3 A2 2
/62 M2t

o
m
=
0x
==
x
Y
!
m
(@)
o J
=< ol
@
»
>
o
0y
Q
o B>
0t o 0l
o))

l
nr -
Y
1o
jon
e
_O'j
4%

v |0
=

s Ml

U o 0
>

n oh
4%
a0 m
=
u
x

H B
>

oy O

oy rn
10 o

HU MO O 1
ro
o 10
40
o
el
s
1o

e
i
amn
m
o
N
X
S

15 @ Ntgative 025

4 m; @ Biucella
10 "
104 fuberGulosis 245  EXCol
\ ] o © Yhrsinia
e Tine s © Taberculosis
: ° / Brucella

Tuberculosis 024 |4
cella 24
Brucella 4 0154 R4

0.1 4

0.054
A0 A s 60 T0 S0 om0 o 1) 1

04
005+

R2Y(Cum), Q2(Cum)

Brucella &4

E.Coli 0157.H7 0.1+

—T—
-20% 20% 60% 100%
Cofeiatianipnitoteckn
Y to original Y

R2X = 0.302
R2X =0.197
Q2=0.481
p=0

Yersinia Enterocolitica

LI ———— L ——
B0 O3 Cip T 5 T ST g 15 30" bs
25 2075107 S 00 s o 13

1]

J8 112, UPLC-Q-TOFE 0I=&t

242k, B, £ co/i, Y 113, W XkEH
Yersinia 29 A 3 UAMA &

= =
=) s &
=4 coli, Yersinia 2% A & HAI2Z

_57_



£71 EZ2 ) EZ3 - EZ4 EZ5
Dn:f‘:f‘@?li& ;ﬁ"ai “;&{&f di ::a@;’ ”f;, P&f;’“& m&&& 3 ;: re e 4 f» -
EZ6 EZ7 ., Ez EZ9 y EZ10
n.n;f:f,vaifé}y* °-°;§:ﬁ S ":j&’.? ”"e ry 7 o :{q& {; - nvw“ﬁ, épf:;*" _
Ez11 EZ12 EZ13 EZ14 EZ15 EZ16
8 114, uxtgrs 2488 |s B2 4et, 288, £ co//, Yersinia 28 A €3 AN 240 G2 S2AA X0IE
B0l= & 83 HAISES2 A4UE &2 dHlw
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Chain A, C3

PDB: 2B39_A

>pdb|2B39|A Chain A, C3

MKPTSGPSLLLLLLASLPMALGNPMYSMITPN | LRLESEETVVLEAHGGQGT | QVSVTVHDFPAKKQVLS
NENTQLNSNNGYLSTVT IK | PASKELKSDKGHKFVTVVATFGNVQVEKVVL | SLQSGYLF | QTOKT I YTP
GSTVLYRVFTVDHKLLPVGQTVF I TIETPDG | PVKRDSKSSQNQFG I LTLSWN | PELVNMGVWK I KAYYE
DSPQQVFSAEFEVKEYVLPSFEVQLEPEEKFYY IDDPDGLKVN | | ARFLYGEQVDGTAFV | FGVQDGDRR
| SLTHSLTRVP INDGNGEA | LKRQVLLNGVQPSRADALVGKS | YVSATV | LASGSDMVEAERTG P IVTS
PYQIHFTKTPKFFKPAMPFOLMVYVTNPDGSPARH | PVVTQGEVQSLTADDGVAKLS INTQNKROPLT |
TVRTKKON | PEGRQATRTMQALPYNTQGNSNNYLHLSVPRVELKPGETLNVNFHLRTOPGEQAK IRYYTY
MIMNKGKLLKVGRQYREPGQDLVVLPLT I TSDF I PSFRLVAYYTL I NAKGQREVVADSVWVDVKDSCMGT
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MKFPCQRRAQF | LAGDACVKAFLDCCEY | TALRQQHSRDGALELARSDLDOD | IPEED | | SRSQFPESWL
WTVIEDLKQADKNG I STKLMNVFLKDS | TTWE | LAVSLSDKKG | CVADPYEVTVMQDFF | DLRLPYSVVR
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Sdot 2H Ao M M2l zFF:
%*0—*! HEo|E =& #H™HslE 26l trichloroacetic acid (TCA) solvent &, methanol solvent
gt HAS/Immunoglobulin 2 HLB Column gHH  Sep-Pak C18 gHH & 5I71X|o] €M X
Mzl g s XM 85101 HWEASIYS.
MAg| HHES v|wEt 2o 7|[&0 AFE5IE U= methanol extraction BHHECI= SO chul
Zl=3 XI&E0| MHE Sep-Pak C18 &3} HLB Column g&Ho] =& Mx{z| ghHel He
= 2feld

TCA solvent method MeOH solvent method

100uL Serum + 30ul TCA solvent

1
. ) 5 e + 95 M
Shaking (4°C, 15min) 150uL Serum 3?0111. 100% MeOH
1 . .
’ °c 3
Centrifuge (14000 rpm. 10min) Shaking (i(' 30min)
4 Centrifuge (14000 rpm, 10min)
80uL Supernatant i
+ 80uL CAN : MeOH(1:1) solvent Supernatant
4 L
Vortexing UPLC-Q-TOF M$
1
Centrifuge (14000 rpm, 10min)
1
Supernatant
1

UPLC-Q-TOF MS

=13

[=3]
o=

==
=

0" 120, JHXI2l €9 HEH0IE

LC/MS chromatogram

P
Methanol

HAS/Immunoglobulin
Using specific, immobilized anti-HAS

and anti-immunoglobulin panels
(IgG, IgA, IgM, IgD and IgE)

HLB Column, Sep-Pak C18

Wash: 5% Methanol in water
Elute: 40% Methanol in water

MS spectrum
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- FAM=E cHEX] M A[ABEI2 codon usages |9 AMEAMQ jn vitro 7|HolM zZ2dl= &
MEst 2ofollA i AIEE= M=t CHEEE gt A|AEI0| S, FAME CHEE SHM AlA
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de MEefe 25E Mmool e ofssists KAAIS EIlslol 2412+ ofjol X
g A S 2lHY U ng ECZ FHE 5 AS(2F 122).
20 Amino Acids - g " - o
in vitre protein syn
DNA A{“*"‘s - 9 @
or RNA ; S ?éig ::mplate L
Po@yPepﬂdeg it(’;e;i‘&soume DHA
) Foldases | .
Optimal —X Chaperones Folding
Environment
T7 RNA polymerase ‘
BioActive .
Proteins .

@ Ex4e HEOE 253 SN £ 2 s 4
- CH&EE 7[8F & M2 st A MY =22
O && HEI=E M1 HHE 2ciM RMAF #d2 EFMdel HEOIEE &S 35lst= MY,
HHE 218 671e] AXE histidineg S slste ME D2l ZH @4AE O|H{F= linker
MEE od5stols ME0| Fo8t 2ase. EFoM w2 siM= rare codon2 HEA|
5t =82 z(thst 5+7] fIsHAM IDT Al MB33SH= codon optimization toolS ARES}H0
HEOIE MUEZEE RAUA Mg 2 (a8 123).
INTEGRATED DNA TECHNOLOGIES 6xHis tag HHHHHH CACCACCATCATCATCAC
‘Codon Optimization Tool » -
s s E % GS-linker GGGSGGSGSGS GGCGGCGGTTCAGGTGGGA
— GCGGCTCCGGCTCA
ST
Brucella peptide (B-peptide) SEETKENERFTVK AGCGAAGAAACAAAGGAGA
ACGAACGTTTCACGGTCAAA
[eomoss Jf oman )
02 123. BEIOIE NS 0188 RFRN N =2
- S M2 st AN AA
QO MAH/ESN 2= QXS N E24el HEIOEE 2S3ole AZE2 RHEE REKE
AAE. MA 28 = T7 promoter, T7 terminator AE0] & 20 fIXIoH, HAW 23
= A0l RBS (Ribosome binding sequence) CHE0l ER 42} BIEIOIED dS55E AHE

R
Ol RIXIStESE HAH(OE 124).
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A. pKT7 His/B-Petide (N-terminal 6xHis tag / Brucella peptide sequence)

T7 promaoter TT7 terminator
Linker B-peptide
sequence sequence
RBS * +
L SEETKENERFTVK
GGGSGGSGSGS
HHHHHH

B. pK7 His/sfGFP/B-Petide (N-terminal 6xHis tag / sSfGFP / Brucella peptide sequence)

T7 promoter T7terminator
sfGFP |_| Linker H B-peptide .
RBS : t - L -
L SEETKENERFTVK
GGGSGGSGSGS
HHHHHH

QO SAl0l sfGFPE fusion partner& AtSotJl ®IHAM sfGFP2l C-ZEHH EFR 4l
01EJF |IXIotEE /XSt FEAE EH =0t 1D, AI2A 20 dHE M

S 22 E As ol (a8 125).

MHHHHHHGGGGSSKGEELFTGVVPILVELDGDVNGHKFSVRGEGEGDATIGKL
TLKFICTTGKLPVPWPTLVTTLTYGVQCFSRYPDHMKRHDFFKSAMPEGYVQER
TISFKDDGKYKTRAVVKFEGDTLVNRIELKGTDFKEDGNILGHKLEYNFNSHNVYI
TADKQKNGIKANFTVRHNVEDGSVQLADHYQQNTPIGDGPYLLPDNHYLSTQTV
LSKDPNEKRDHMVLHEYVNAAGITGGGSGGSGSGSSEETKENERFTVK

- Fusion partner sequence
- Linker sequence
- Target sequence

M &R0| Coomassie Blue
129 20 = MEZEOILE

0
ol 83 l2ez oHE.

0
1z
m o
wn
O
i
3
>
®)
m
Q
@
o> 0
2
>x
i
]
ot
_|

¢
g
0
iz

OlE oiZot2N, =8t JHELH0l =
=2k

M sSIGFP-EZ4&ct HEOE SEXME 4ot S. Coomassie Blue ZME

Fal =
SDS-PAGE gel &0IA 37| 29 kDa X2 AXIOMA & HHEQ gd= AsS =Helg
gd =8 2 0.4 mg/ml =E22 LHEIUJACH, IHEH L&t 95% 0la42e=2 =Zcl/F MOl
AEE £+ = 3c=2 SHEUS(AE 126).
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A ?3 B (] Ex: 475nm / Em: 560nm
g Original sfGFP/ 200000
E g g E g SIGFP B-peptide 3‘ 250000 |
= 2% 2 2 1 s 71 s =
i = 200000 |
SEKDa——E 1 E’
45kDa— | £ 150000 4
20KkDa— 3
15kDa— 2 100000 -
12><Da-.§ s
5kDa— = i 50000
17TkDa—
e 10kDa— -a.“. °
NoDNA  Original fGFP!
- p - ‘ . ° sﬂ'g-‘:: B!-;peptide
1% 126. Original sfGFP2t sfGFP/B-peptidell R AMIZ CHEHZA &4
- M= el CHEEO Ni-NTA resin O|& A Z0otEIm Eel/MdH & M
o g3 chud -0 His tag0l Z&XotJl =0 Ni-NTA resin=
chromatograph JlgE 0l=ctH 2cl M3#E. Elution tE =0 =& &
SDS-PAGE &t0lM Coomassie Blue M2 =0IGHA 1N, =& 2 95% 0l4

= NS

Solel (a8 127).

========
8 =

s |

5|

|

s

s |

5|
Elution 1

Elution2
Elution 3
Elution 4

Markers
|| NoDNA
P

100 kDa —
75 kDa — ©

63kDa — -

48 kDa —

36 kDa — g

8 127. Ni-NTA resing 0|8 A =20t
WX O BCA HY

ct. B4 HE & J|Bt Aptamer &
O 2ER42} A& HfE J|HF SELEX AA|

- Aptamer &

|-I:|

O —

EcHIl

= = T SR=
?lofA PBSE 0/E0t0 HIHu&=
= Ste
g, =X g9 puwm
Standard curve
y = 0.4091x + 0.1008 ..
Eos R?=0.9981
o~
o
1)
®0.86
8 >
E 0.4 R
§ L
20,2 «*
0+ T T T T d
0 0.5 1 1.5 2 25
Protein concentration (mg/imL)
‘ Value 1 ‘ Value 2 I Value 3 IAverage J mg/mL.

| SIGFP-Pepide |

0307 | 0329 | 033 | 0324 2727939

S FI8 Library 75 M% &Al (N30, N40)

=8 = SDS-PAGE ZH(A) ¥ HIHW

st9 C

ST T

DNA Library| Direction nt Sequence Tm(T)
TTT CAG TCG TGA GGA AGG
N30 5'>3! 23 TAG NNN NNN NNN NNN NNN 80.1
NNN NNN NNN NNN NNN GCA
TTT GAA ACT GGC AGA CTA G
TTT CAG TCG TGA GGA AGG
TAG NNN NNN NNN NNN NNN
N40 5>3’ 83 NNN NNN NNN NNN NNN NNN 81.2
NNN NNN N GC ATT TGA AAC
TGG CAG ACT AG
— [ SELEX S8 1ot AAl & SULUXNE 0S8 SELEX JIgHOo=Z ME AA(DY 128).




R % further studies
1. Mixing of GNPs —g

and RDL

A

2. Counter Selection

4. Elution of DV

RDL

T
.3 GNPs

6. Sequencing and

Generated
Aptamers

/' Next round “

After 8 rounds of SELEX

/

GOLD SELEX

E dsDNA

5. Amplification
and Enrichment

binding sequences
8 128, ER4et HdEE H¥AS 018 Gold SELEX 1t
Count SELEXE 42| E€&Z 0I5t =& AAIGIUS
- 2 Round € Zt= real-time PCRES Soll Qo2 PCRE Soll oY AIZE S=E0IAS.
- & HP¥9 Positive SELEX & 3812 Negative SELEX MHEE oA 2MH =S Round =
3= 1H 2 WES 800 SZ A2S NGSE Soff #olote BES oA s(2d
129).
DNA library : N30 DNA library : N40
Amplification Amplification
000 008 100 000 08 10 OL SRR SASRIUSRIE TR SRSROS SOON 7000 T
8000 Fovveurinatinan F 6000 4..-. .
. N 000 . B
2060 s : 2000 §
1000 : 5 : 1000
o : : L . 0] ; ; 4
0 H 10 1 2 2 ) [ s I 15 2 2 n
Cycles Cycles
08 129, 22 & 5Z ol 2
- NGSE <ol il AM=2E DIz d 22 & 4 21 2ol AA|
Sample 1D Total bases(bp) Total reads GC(%) AT(%) Q20(%) Q30(%)
N30 3,523 287 092 58,267,392 48.2 508 99.4 ar.5
M40 3,439,087,004 63,717,610 481 508 994 976
8 130. NGS & Trimming Z 1t
- T ZME SAL AEE2 N302 B 5X8YO HZO0IH N402 Z=R0l= 63 3B M
20| H=EUS
— Bioinformatic toolE 0I&0t0 HE AMES 240t ESR |FAE0 =2 ME JIE2Z N30=
4010, N40=2 7S] ME 2 A E0IH 8 22 i 2




- N30 ANE EE

1) TTTCAGTCGTGAGGAAGGTGGCAGACTAGGCATTTGAAACTGGCAGACTAG

2) TTTCAGTCGTGAGGAAGGTGGCAGACTAG( )CATTTGAAACTGGCAGACTAG

3) CTAGTCTGCCAGTTTCAAATGCCTAGTCTGCCACCTTCCTCACGACTGAAA
4)CTAGTCTGCCAGTTTCAAATGCGAATCTGGCGATGGGTGAAGTACTGAACGAGCAGCCACCTTCCT
CACGACTGAAA

-N40 AE EE

1) TTCAGTCGTGAGGAAGGTGGCAGACTAGGCATTTGAAACTGGCAGACTA

2) TTTCAGTCGTGAGGAAGGTGGCAGACTAGGCATTTGAAACTGGCAGACTAG
3) TTTCAGTCGGGAGGAAGGTGGCAGACTAGGCATTTGAAACTGGCAGACTAG
4) TNTCAGTCGTGAGGAAGGTGGCAGACTAGGCATTTGAAACTGGCAGACTA
5) TNTCAGTCGTGAGGAAGGTGGCAGACTAGGCATTTGAAACTGGCAGACTAG
6) CTAGTCTGCCAGTTTCAAATGCCTAGTCTGCCACCTTCCTCACGACTGAAA
7) CNAGTCTGCCAGTTTCAAATGCCTAGTCTGCCACCTTCCTCACGACTGAAA

®
T
Ju
Nz
u
oy
MW
]
i
i3]
IS

Aptamer 0|8 Z& Jl& N

- 928 NES HIZCZ 310 Gold nanoparticle®l S& PSS 02F ZE Wyl Hug &
3 5t
- S0l $2E N WS 26 AT AFS AN FHAS(DY 131)

Aptamer No. 1 (49mer) TTCAGTCGTGAGGAAGGTGGCAGACTAGGCATT TGAAACTGGCAGACTA

Aptamer No. 2 (51mer) CTAGTCTGCCAGTTTCAAATGCCTAGTCTGCCACCTTCCTCACGACTGAAA

Aptamer No. 3 (77mer) CTAGTCTGCCAGTTTCAAATGCGAATCTGGCGATGGGTCAAGTACTGAACGAGCAGCCACCTTCCTCACGACTGAAA

8 131, 11X &8 aptamer A &EE

- oY JI=2 Gold nanoparticle 220 ZEHE & A2l F Target0l HEEH }EHD}
Targetdt Z&2 olHISILD Gold nanoparticle2 Bare &EIE SXIotA &, OI[[H 4 (8
NaCl)2 HE5tH =X USRI YA Mg 52 s S40| getkle 842 01&6H0
&0l YYHE 201
- Gold nanoparticle &0A Xt HIl= ZH NaCl =& =0l AA(D™” 132)

Initial conc. : o 10 20 40 50 a0 100 120 140 160 180 Mk

5]

A0S0 nm

08 132, sUL At 23840 UHEtL= 21E NaCl s& &0l




- OI22=2= 180nMY NaCIllAd E&E 2= XM DNA aptamer?] =& E0I ATAl (02 133)

Aptamer No. 1 + NaCl{(130mM)

Aptamer No. 2 + NaCl(180mM) Aptamer No. 2 + NaCl(130mM)

Initial conc. 0 05 06 07 08 09 1.0 uM 0 05 06 07 08 09 10 uM il 05 06 o7 08 09 10 uM

o N J W W W

Apt. Mo.1 + Nacl Apt No.2 + NaCl Apt. No.3 + Nacl

- 20 d80HANE EF4cte dE2= Flet sk dildse s te B2 I8 40l LiE

LK @22 HeZ =0l

- & Buffer Z2AS &2l MAIGIHCH =& buffere] LRE Tris—Cl (pH 8.8)2 =& HX 22

olAS : MES pH 6.0, Borate buffer pH 7.4, PBS pH 7.2, HEPES pH 6.8, Tris=Cl pH 7.4.
- Ot DEAMNME Z2Es &2 st BIF &lAl Control@ 22 TargetOl 8le RS 2/0lat

E
M Targets2 s£E=2 SAGIYUS M =l 21 Ofeiet 201 &Q10l IAS (A8 134)

Aptamer No. 1 + NaCl(180mM) Aptamer No. 2 + NaCl(180mM) Aptamer No. 3 + NaCl(180mM)

Ccntrcl Control | i
10 100 1000 nM | {AuNp) 0.1 1000 M | rAuNF] 0. 100 1000 nM

@%ea‘ ?@fs

t No2 + Na

itial <o Czntrcli .
T

e K

Apt Mol + Nacl

(4) APED A3
© B BY L HY 2=

St

@ HEIOI=(GNU)-carrier protein Z1FH0IE && 65 &4

— GNU~-carrier protein 22FHO0IE 35: GNU-BSA, GNU-OVA, GNU-KLH
— Carrier protein—-GNU Z&H0lE 3&: BSA-GNU, OVA-GNU, KLH-GNU
©® sfGFP-GNU ZHEFHOIE && 15 &4
© NanolLuk-GNU AFAHO0IE &2 15 &4
@ GMBS-GNU Z#HFHOIE && 18 &4

["l

@ &M & HAX UI%‘E—I e
@ H=E2E4H ¢
G-B-2, G- B 3 2 G-G-1 (

- BSA-GNU 1A5, 2A1, 3G5, 3A7 ¥ 4E

4E)
X 4E8
- GNU-BSA 1D11, 2G3 & 4B8 (38)

(58)
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b EZ4deta HAFM peptide &% &
- G-B-22 0|2t AESAHAZALY
© e=24det? AHA peptide &l A
- LFARI2l A =5t 50 ppm
@ HEE I ME22 AE LSt BIFEF 20 OtLich S S20Ae 838 BES
st £E0 Uist 88 =
3 LAMP-LFAEISl JHes
- WS LAMP-LFA® Ol A=35HH: 2 8.85x10° CFU/mL
0

OHm
:Oé
[wl

2

12

- AR AIE(X*“‘)E |28 SAYo Mg IS4 B}l 2
& o 7S U MBS XS SEH, OBIY BHHE A 2
HATNE THB0 ABSIHINY HENE HsES &

LAMP SE480| AEY |
i -\ o/ -2 | o/ -3

103CFU  102CFU  10'CFU

I T

‘D

a

Test FE0| 60°COIM B, Test AIZ
AN E7I 30-402 55 LA £8l CHEERE

8 135 JHEE NEIIE et AMS MA & &Es A=

@ ZEN &2
- 11352 YEDH &= & 352 LEHE O

=3,

(2) I ALt
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Simvastatin Inhibits Brucella abortus Invasion into RAW 264.7 A B .
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i HMG-CoA J
Cells through Suppression of the Mevalonate Pathway and [P o mason
Promotes Host Inmunity during Infection in a Mouse Model Eo
“Trang Thi Nguyen ', Heejin Kim ', Tran Xuan Ngoc Huy 120, Wongi Min !, Hujang Lee '0), : \
Alisha Wehdnesday Bemardo Reyes ®, Johnhwa Lee 4 and Suk Kim '* I — ¢ Bacterisl phagocytost
! Tnstitui of Anisnal Mecicie, Collog of Veterinary Modicin, Gycongang National Universit, Ay pyrO s, GTPasa sctivaton
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found to have pr several bacterial infectis In this study, we investigate the Figure 6. Schematic of mevalonic pamuavmd it inhibiti ffect
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Protective Effects Against Brucella abortus
544 Infection in a Murine Macrophage Cell
Line and in a Mouse Model via Treatment
with Sirtuin 1 Activators Resveratrol,
Piceatannol and Ginsenoside Rg3

Alisha Wehdnesday Bernardo Reyes'', Heejin Kim™, Tran Xuan Ngoc Huy’, Trang Thi Nguyen®,
Wongi Min’, Hu Jang Lee”, Jin Hur’, John Hwa Lee’, and Suk Kim**

'Department of Veterinary Paracinical Sciences, College of Veterinary Medicine, University of the Philppines Los
Bavios, College, Laguna 4031, Philippines

“institute of Animal Medicine. College of Veterinary Medicine, Gyeangsang National University, inju 52828,
Republic of Korea

*Callege of Veterinary Medicine, Chonbuk National University, lksan 5459, Republic of Korea

illi i Itiscaused by Brucellia, a highly i
infecting humans with i 10100 isms. Sirtuin 1 (SIRT1) has been reported
‘to contriby tion of viral di wellasa icinfection caused by d

the role of SIAT1 in the i infection in
systems using the reported SIRT1 activators resveratrol (RES), piceatannol
[PIC), and ginsenoside Rg3 (Rg3). In RAW264.7 cells, SIRT1 activators did not alter the adherence of
Brucella or However, ip in cells
treated with PIC and Rg3, of i
calls that were treated with Rg3, while PIC treatment reduced the intracellular survival of
Salmonella. SIRT1 treatment in mice via oral route resulted in augmented Brucelia resistance for PIC
illd Rg3, but not RES. PIC m-nnm(fmnmzummm rlspunsedespcl!mdmldsmm pro-

o) while Rg3 high IL-12 and IFN-y serum
Overall, our findi i of
amunulihe different SIRT1 activators used as well -sumrpmmnal benefit as an effective
ch against

Keywords: Brucelia abortus, piceatannol, ginsenoside Rg3, resveratral, sirtuin 1

Introduction
As a widespread contagious zoonotic disease affecting hoth animals and humans, and despite considerable
efforts to control it. Brucellosis inflicts significant economic impacts on various regions worldwide while
representing an important health risk to livestock (1]. Brucella spp. are facultative intracellular bacteria reported
to have the capacity to evade or interfere host immune responses. They cureently comprise 12 species. including
Brucella (B.) abortus, which is one of the most imiportant pathogenic species in humans 1.2]. These bacteriaaffect
a wide variety of host species in addition to humans and leading to serious debilitating disease with no short-
regimens or licensed vac lable for human patients [3]. Nevertheless, the number of new,
human brucellosis cases remains unclear despite irs significant recognition as a threat to both agricultural and
iblic health sectors across the globe. At the same time, there is no sufficient empirical evidence regarding the
incidence of the disease, and hence the World Health Organtzation (WHO) has withdrawn s priority Neglected
Zoonotic Disease status [4]. Although a group of researchers in 2006 atiemped to determine the incidence of
huanan bruceloss and concluded the number of new infections 1 excsed baf a millon cases ach year,the

number was revealed to be not evidence based. Laine and colleagues (4] then conducted
it billons of vulnsrsble people In aress, where n many caes the existence ofthis infection was unknow
Al CCBY) Loy d po por  people would likely contract
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cellular bacterium tobea ious agent.
such a5 Brucelln [23). Brucella replicates and entblihes misction in macrophages/monecytes, which are its
primary taeget cells (24]. Here, we demonstrated that SIRT1 activators RES, PIC and Rg3 did not alter the
adherence efficiency of either Brucefla or Salmoneiia in a murine macrophage cell line RAW264.7, but act in the
favor of the host cell in reducing internalized bacteria, particularly in PIC and Rg3 treatment. Chen ef al, [25]
reported that SIRTI could directly interact with c-Fos.and c-Jun basic leucine zipper domains that suppress AP-1
transeriptional activity and subsequent reduction of COX-2 expression. Hence, SIRT] overexpression in
macrophages reduced prostaglandin E2 which is an inhibitor of the phagocytic activity and bacterial killing,
However, this s in contrast to the inhibitary effect observed in the action of PIC and Rg3 that resulted in the
attenuation of the number of bacteria entering the macropha possible intray killing due to

a lower number of bacteria recovered from PIC- and Rg-incubated post-infected RAW2647 cells against
Salmonella and Brucella, respectively, could be attributed to its action on COX-2: however, this needs to be
examined carefully in future studies in the context of intracellular pathogen infection. Mevertheless, these
findings suggesta different mechanism of action for the control of internalized bacteria. In contrast1o a reportthat
SIRT expression has il influence on macraphage and neutrognl antimicrobial funcions |13]. the esuls in
the present study suggest SIRTH/COX-2-d within host cells.

SIRT1 has been associated with prevention of viral diseases. butits role in chronic bacterial infections has not
been idely st Honveve. s contribusion sgainst Myuwbacierians nn bovis iaection his already been
investigated. Chenger al.[26] reporte that SIRT1-expressing
mediated by M_bavis. Furthermore,lower SIRT1 expression is connected with M bavis infection as well s the
pathogenesis of tuberculosis, indicating SIRT1 activators as a potential and effective host-directed therapeutic

roach against ruberculosis. Brucella, when not treated properly, can lead to chronic infection that leads to
severe health problems [27]; however, while the use of RES in the present study did not alter Brucella infection in
either in vitro or in vivo experiments. other reported SIRT1 activators including PIC and Rg3 showed decreased
susceptibility to Brucella infection. In a study by Nijampatnam et al.|28], a significant reduction in Streprocaccus
mutansin the gut of Hlies after 7 days of infection and a reduction in dental caries in a rat medel accompanied by
reduced but insignificant bcterial colonization was observed with PIC treatment suggesting that PIC inhibits
§ putans colonization or inhibits virulence factors in vivo. Rg3, on the other hand, had protective effect on
Escherichia colilipopolysaccharide-induced stressin chicks showingameliorsted growth inhibition and fever, and

decreased production of lated hormons by regulating inflammatory response and
oxidative damage [29].
SIRT1 hasbeen indicated respon: o ported otherwise [13].

Here, in vivo treatment with SIRT1 activators, particularly RES and PIC. showed reduced serum levels of IL-12,
IEN-y, TNF-a, and 1L-6, which suggest inactivation of pro-inflam matory response during B abortus infection.
Howere, auly PIC et s sccompanied by augmented Brucella resistance in mice. Several studics on SIRT 1
silencing or inactivation ction, such as SIRTI deletion or
inactivation treatment in murine dendritic cells {DCs) that increased production of IL-12, which is a
heterodimeric pro-inflammatory cytokine that induces IFN-y production |25, 30]. IL-6, on the other hand, has
also been demonstrated to be required for IFN-y in addition to TNF-a [31). NF-xB ps5 hyperacetylation in
SIRT1-deficient macrophages cesis i increased level of pro-inflammatory cytokines inchiding TNF.o [32],
e Y be dueto NF-B activity
NE-&B pﬁ The reduction in the susceptibility to Brucella infection by PIC treatment despite attenuated pro-
inflammatory cytokine production could be explained by an IFN-y/IL- 10 ratio of less than 1, hence suggesting a
favorable Th2 immune response that is known to be important in the eradication of extracellular parasites and
bacterial infection. Kim er al[33] reported the transient IFN-y production that promotes B. abartus-induced
abortion using ICR mice. This then suggests the potential use of RES or PIC as an effective approach against
extracellular parasites and prevention of abortion in animal brucellosis. However, Rg3 treatment in mice
displayed induced serum levels of IL-12 and IFN-y, suggesting a different mechanism of action from that of PIC
treatment, but with a similar, corresponding favorable cutcome against Brucella infection. This suggests also the
potential use of Rg3 as a vaccine adjuvant. IL-12 is known to contribute to B, abortus resistance mainly via IFN-y-

dependent pathway, while IFN-y uggesied to enhanc via activation of macrophages for
brucellicidal activity [34, 35]. The differences in the in vitro and in vivo results could be due to the controlled
environment using celllines while clude the wh that could. factors
in the sction of the differet acivtors sed in the presentstudy. Furthermors, our fidings suggesid the
variation and specificity of the actions of SIRT1 activato

necessary for a complete understanding of the mechanisms Pty — u[Erm:iJ’n infection uimg
SIRTL activators. Taken together. the use of SIRT activators individusally or i combination could be potential
effe hin the control of i infection such as Brucella and Salmorella.
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The Modulatory Effect of Sodium Propionate
Treatment in the Expression of Inflammatory
Cytokines and Intracellular Growth of
Brucella abortus 544 in Raw 264.7 Cells
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I this study,
of

to

To determine intracellular signaling Involved during SP treatment after Brucella infection, we
a5 TNF-a, IL-10, 1FN-y,
118, and IL5, and the results Indicated that the boost with IL-10 was apparent throughout the
ellas IL-1B which 2126 h post-infection and IFN-y
apparentat 24 hand 48 h in comparison 1o SP untreated groups. On the ther way, 5P-treated cells
displayed suppressed production of TNF-a and IL-6 at all time points tested and 48 h post-infection,
respectively. Furthermore, we conducted western blot to establish a cellular mechanism, and the
result suggested that SP treatment attenuated p50 phosphorylation, part of the NF-kB pathway.

‘These findin, SPagainst. could be attributed
through on athw sP
g
Keywords: Bruceila abortus, sodium propionate, macraphages, cytokines, NF-xB
Introduction
Brucella are facultative mlulzﬂular Gram-neglive bacteria that may cause brucellosis in 4 wide range of
different hostand Iostes warldwide [1]. Hurman brucel

more than 500 thowsands new cases with minimtal moriaty aneasly and oestly i comes from vestock m.
Therefire, prevention of the transmission from animal to human and improve incidence in animals can be an
effective method o eradicate brucelloss. Vaceration n animal is regardied 2 one of the prominest ways
control this disexse but there is still novacei tect t brucellosis [2]. U
the undertying pathogenesss of Briells would be weful i deul(mq effiect approsaches for the contral uﬂ the
disease in aninzals and subsequently preventing the disease in human. Once it enters the bost, Brucella invades
phagoeytic macrophages and non-phagocytic cells, and it can survive and replicate in the vacuolar phagoeytic
compartments of macrophages and the endocytic compartments of non- ler‘u cells [3]. Brucel has
developed its own mechanism to take advantage of the host immune re: se in order 1o persist and establish
cheoaic infection and sbibil macrophsge spaploss in mleted cels 1,51 Furthermors, the nlctin s
encourages macrophages (o secrete pro- and toki as tumor factar-a (TNE-
a), interleukin-1B (IL-1p), IL-6, interferon-y ([FN-y) and IL-10. 1'1..,( immiune responses, including the release
o ILs, are mediated by NF-xBin part [6]. NF-xB is 2 central transcription factor responsible for controlling the
secretion of multiple cy involved in sponse [5]. Therefore, the balance between pro-
Usrough NE-xB pats partant for the
ost 0 block chranie tnfection as well s control survival 4]

L Micrabicl Biotechnal.

102 Kimeral

Taken wgether, this sty suggested that SP inhibits etracellbr growth of Brucell in maciophages by
imhibating NF-xBactivation. whichint h studies are
needed to determine the exact me lm.\mmvﬂwd.a" the results supparted the et therapeutic poteniial
of P st Bl indicating the undling moleculs insights i changing inflsssatory ondtins 10 1he
st advantage.
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Abstract: Catalase, an antiosidant eneyme widely produced in mmml..m cells and bacteria, is
crucial to mifigating oxidative stress in hostil This the
survivability of various intracellular growth pathogens, including Brucells (B.) aborfus. In this study,
to determine whether the suppression of catalase can inhibit the intracellular growth of B. abortus, we
employed 3aming-12 A-triszole (3-AT), a catalase inhibitor, in both RAW 2647 macrophage cells and
an ICR mouse model during Brucellt infection, The intracellular growth assay indicated that 3-AT
exerts growth-inhibitory effects on B, abortus within macrophages. Moreover, it contributes o the

af reactive oxygen species and of itric oxide. Notably, 34T diminishes.
the activation of the mucleus iption factor (NF-xBjand the cytokine secretion withi
infected cells. In our mouse model, the administration of +AT neduced the 8 abortus proliferation
within the spleers and livers of infected mice. This reduction was accomparied by a diminished
immune response to infection, as indicated by the lowered levels of TNF-a, IL-6, and 1L-10 and
altersd CD4* /CD8* Tcell ratio. Thise results suggest the protective and immunomedulatory effects
of 3-AT treatment against Brucella infection.

Keywords: Brucelli abortics: 3-AT; catalase inhibitor; intracellular growth; immune response: RAW
2647 cell; ICR mouse

1. Introduetion

Brucellosis ks a commaon zoonotic disease caused by Brucella species. Despite its low
fatality rate, it imposes a substantial burden in terms of morbidity and economic costs,
‘making it a concern for public health and the economy in regions whete it Is endemic.
Brucellosis is a major concern in livestock, leading to abortion, the death of young ones,
and reduced milk production in infected animals [1]. Brucellz, when present in animals, has
the potential to transmit and induce brucellosis in humans, leading to symptoms such as
fever, joint pain, and muscle pain. Brucella spp. are characterized by their Gram negative
nature and their ability to thrive as facultative intracellular bacteria. This pathogen can
evade the host immune system, enabling it to survive and replicate within host cells. It can
multiply within both o and However,

g

ytes, such as dendritic cells, maceophages, and neutrophils, are mare
efficient alelm’um!mg the ingested Brucella (2]

Int. . Mol. Sci. 2023, 34, 17352, hatps:/ /doi oy, 103390/ ms24241 7352
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4.11. Dfection of Mice with B. abortus and Mice Treatment with 3-AT

Seven-week-old female ICR mice were purchased from Samtako (Osan, Republic
of Korea). The animal experiment protocol in this study was approved by the Animal
Ethical Committee of Chonbuk National University (authorization number: CENU-2021-
037). After one week of acclimation, mice were administered 3-AT via oral gavage at a
dose of 400 mg kg /day or 600 mg,/ke/day three days before infection. PBS was used
as a contrel. For infection, mice were intraperitoneally injected with 2 % 10° CFUs of
B. abortus or PBS. Mice were treated with 3-AT or PBS according 1o a schedule of two
consecutive days of treatment, followed by a one-day rest, for 12 days pi. Mice were
sacrificed on the 12th day pi for heart blood_ spleen, and liver collection. Collected organs
were homogenized in 1 mL of PBS ta examine the B. abortus growth in the mouse tissues.
within these organs. Serial dilution of homogenates was prepared in PBS and plated on
the Brucella agar plate. Colonies were enumerated after 72 h incubation at 37 °C. The
number of CFUs was subjected to logl0 base. The collected blood was subjected to serum
cytokine measurement and CTH* /CDS* T-cell population differentiation experiment 4.12
with serum cytokine measurement.

The serum was obtained by centrifuging blood at 2000 rpm at 4 °C for 10 min. The
concentrations of cytokines, including TNF-a, INE-y, IL-6, IL-12p70, IL-10, and MCP-1,
were measured using a CBA mouse inflammation kit, following the manual instruction.
Data were acquired and analyzed using a BD FACVerse flow cytometer and FCAP array
software (Version 3.0, BD Biosciences, Franklin Lakes, NJ, USA).

4.12. CD4+/CD8+ T-Cell Ratio in Peripheral Blood

The ratio of differential CD4* /CD8" T cells was defined in 100 uL of blood. Bload
was incubated with a 75 pL mixture of PE-conjugated rat anti-mouse CD8a manoclonal
antibodies and CD4 monoclonal antibodies in 1% BSA for 30 min in the dark at RT. The
red blood in the mixture was lysed by adding 2 mL of red blood cell Iysis buffer and
incubated for 10 min. Three milliliters of PBS was added to terminate the lysis reaction.
White blood cells were then collected by centrifuging at 380> g for 5 min, washed twice
with 3 mL of FH5, and sugpenulad in (.5 . PES. Whies blond ells ware anslyzad usinga
BD EACVerse flow cy the p 0f CD4° and CDS' T cells, and
the CIM* /CDE* T-cell ratio was anal}zed using BD FACSuite software (version 1.2.1, BD
Biosciences, Franklin Lakes, NJ, U

4.13. Statistical Analysis

The data are presented as the mean + standard deviation. Statistical analysis was
conducted using an unpaired Student’s t-test through GraphPad Instat (version 3.0, Grap-
Pad Software, Boston, MA, USA). Significance levels were denoted as follows: * p < 0.05,
* p <001, and *** p < 0.001, indicating the statistically significant differences between
the groups.
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Combination of recombinant Brucella abortus dapB and
gpm proteins induces host immunity against B. abortus 544
infection using a mouse model
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Abstrace: The primary therspatiic spproach for Anicells species infactions hes mainly been based on ntibiotic treatment
However_ the development of vacrines for bruceliosis control femaing controversial Furthesmaors, there is. cumently no lioensed
wacrine avalable for human bruceloss The study sims 1o evaluste the effect of a combination of recombinant protein
vacrings against Brucelia (8) sbortus infection Leng & mouse medsl. Twe 8. abotus genes, namely dap8 and gpm, were
cloned end expressed in competent Escherichis (E.) coll DHSq using the pCold TF vector. Successfully doned vectors were
subyectsd to PCR amplification using specfic primer pairs. The apparent sizes of dp8 and gom were detected at BO7 bp

and 621 bp. respectively. Besdes, the puified

nant_profeins dapS and gom were defected wsing SDS-PAGE

recomii
slectmphoresia with comect sizss of 8285 kDa and 8751 kOa, respectively. These recombinant proteins were: Used 1o
immunize mice as a combined subunit vaccine (CSV) to efdt host immunity egainst 6. aborius infecion. Mice immunized
with CSV exhibied ncreased proliferaton of CD4" andor CDE" T cels at week 7 and 9" before sacifice, in companson
1o the control group. Notshly, CSV immunization showed & significant decraase in bactenal burden in the spisen compared

esting ts
Key words: £, abortus, dapl gene, gom gene, Subunt vacane, T call prolfesaticn, Immunity

INTRODUCTION

Brucellosis is one of the major zoonatic diseases, also
known as “Mediterranean fever”. or “Malta fever”. The
disease is caused by Brucefla spp, which are facultative
intracelllar Gram-negative bacteria To date, Brueelly
camprises twelve spedies, each with specific hast preferences
These species have infacted 3 wide range of hosts, from
terrestrial mammals to marine mammals, including &
melitensis (goats, sheep and camels), & abortss (cattle and
‘buffaloes), B canis (dogs), B suis (pigs. hares, wild boars,
reindeers and rodents), B ovis {sheep), B nentomae [desert
woodrats), B micrnti (common vale), B incpinata (human),
B papionis (haboons), B vulpis (foxes). B pinnipedialis
[seals, sea lions and walruses), and B atf (whales, porpises

s Farsiued 05 Newesber 207 Rdsas 38 Novertbar 2077, Acoaptae! 01 Decasbar 1173
Camspordng Mfter. Sk Kim To +TLSSTTEIE8, Far +RIETTRME
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and dolphins) [6, 21, 23]. In animals, brucellosis can be
transmitted through skin penetration, exposure to animal
discharges, ingestion of contaminated feed, infection from
an infected fetus in the uterus, or immunization with live
attenuated Bruceflz vaccines. Transmission of brucellosis
to humans can occur through ingestion of contaminated
dairy foods and direct expasure to infected animal tissues,
blood, urine and aborted fetuses. Besides, ocrupational
aerosol infection or accidental inoculation of live vacrines
s also a possibility [1, 9]. The characteristics of intracellular
growth of the pathogen in the preferred sites pose a
challenge in brucellosis reatment. The current approach
for the treatment depends on the wse of antibiotics such
as doxycycline, rifampicin, aminoglycosides [streptonmycin
or gentamicin] and quinolones (ciprofloxacin ar oficxacin)
in single or specific combination depending o ages,
infectious period. treatment duration and doses [4, 6]. On
the other hand, vacdnes continue to effectively contribute
to controlling and preventing brucellosis. Live attenuated

476 Tan Xan Ngoo ey, Alsha Wiehdnesdy Bemand: Reyes, Chad Moo Turbela Agular Trang Thi Mgupen Sac fed Salad, Hy Jirg Lee n Hur, Dongaan L, 5ul Kam

dilydrodipicolinate reductase (dapB) had a function related
to amino add tansport and metabolism, while
phosphoglyceromutase (gpm) functioned in carbohydrate
transport and metabolism. They were both identified as
immunoreactive proteins against B abortis-positive bovine
antisera. Indeed, gpm was not only 3 key enzyme in the
Embden Meyerhof pathway but also an effectar contributing
10 heat sensitivity in Theponema pallidum [3]. Meanwhile,
dapB was proven as an anti-tuberculosis drug target since
it is kmown to be invalved in cell wall biosynthesis as well
as playing essential roles in the intracellular growth of
Myenbacterium tuberculosis [2]. Because of these crudal
characteristics of these two proteins in Brucella or other
‘bacteria, we next carried out the in vivo experiment using
a mouse model to evaluate their effects on the stimulation
of host immunity. CD4* and CDE* T lymphocytes were
demonstrated to display a wide range of adaptive immune
responses against Brucelia infection, induding producing
IFN-y and capable of cytolytic activity [17, 19]. Notably,
dapB and gpm were proven to activate Thi and Th
immunity in the context of Brucelia mﬁctu:ln as sulumll
vaceine candidates [16]. F i with
other B abortus recombinant proteins such as Omplé,
Omp19, Omp31. and L7/L12 also substantially activated
CD4" and CDB* T cells, contributing to controd brucellosis
5. 14 22]. Consistently, our results indicated that CSV using
recombinant proteins dapB and gpm significantly activated
CD4" and CDE" T cells after the last vaccination compared
to the comtrol group. By effectively inducing cellular
immunity, the results in this study showed that this CSV
enhanced the protective efficiency against B abortus
infiction. On the afher hand, the result in the present study
was similar to previous publication which also reported
a higher level of protective efficiency exhibited by the
vaccine strain RB51 against B abortes in BALB/c mice.
However, in the current study, the differentiation of T cells
was not positively affected by RBS1 vaccination. In Eact,
the vacdne strain RB51 is well-known to induce strong Thi
immume responses as well as the production of antibodies,
leading to the opsonization of bacteria, which favored the
elimination of intracellar bacteria [8, 18, 24].

Bruceiz is an intracellular bacterium and treating this
type of hacteria with antibiotics can be challenging due
1o the limited ability of current antibiotics to effectively
penetrate intracellular environments. Therefore, given the
challenges of treating intracellular hacteria such as Brueellz

with antibiotics, it is advisahle to prioritize therapies that
stimulate host immunity as a preferable approach. This
study demonstrated the efficacy of two recombinant B
mhortus proteins, specifically dapB and gpm, as a CSV in
stimiating the host cellular immunity with mild protection
in cortralling infecti itis

to conduct further experiments related to in vitro evaluation,
host innate immumity, or humaral immunity to provide a
more comprehensive understanding of the effects of these
recombinant prateins as potential subunit vaccine candidates.
Mareover, optimization of vacdne doses, antigenic components
with a conbination of different adjuvants, and administration
routes dlso should be cried out These addtional experiments
would be helpful in clarifying the efficacy and suitability
of the CSV used in the present study in combating Brucella
infections.
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As most of the traditional fermented foods in Korea are ymd:.:;ns‘m 5':.”.23’3:‘5‘?"22 ;;m{m smz
and standardized producton processes s limited. Accordingly, s study sime 10 S0 RO B O S

: indicat
production standardization by analyzing the growth ‘o;! nlv:;c:h;mp 6 types) manufactured from products harvsted

. for fermentation.
i May, June, and autumn were provided by a domestic salted shrimp company and stored at 15 for fermentation.
Samples we examined for ‘ndicator bacteria (total acrobic bacteria [TAB], coliforms, nd Eschoricha col) and
foodbome pathogens (Staphylococcus aureus and Vibrio spp.) every 2-3 days unil the 3nd meek of fermentaion
A sample under fermentation at 15 was aseptcaly transtered to a sterie filer bag with 30 ml. of sterile sline
2dded, and homogenized for 2 min. The 1 mL of the homogenate was appropriately diluted in sterile saline, spread
on a selective medium for each bacterium, and acrobically incubated at 37T for 24 h. In the case of TAB, there
was no difference in growth by sample and fermentation period, with an average of 3.2 Log CFU/g (minimum
24 Log CFU/g, maximum 4.0 Log CFU/g) observed. Vibrio spp. mainly exist in scawater and seafood, and
presumptive Vibrio colonies were detected at an average level of 1.3 Log CFU/g (minimum 0.6 Log CFU/g,
maximum 3.0 Log CFU/g). Presumptive coliform, E. coli, and . aureus colonies were below the detection limit
(< 0.6 Log CFU/g) in all samples. It is expected that these results will be used as a basis 1o ensure the safety
of salted shrimp, and to develop standardized production processes in small-scale companies.

ogens According to the Raw Materials and

#
ng Lee?, Sunhyun Park’, You-Shin Shinf

wltiplex P- i isothermal based on lateral flow assay

(miLAMP-LFA) for simultaneous detection of mecA and spa genes in Methicillin-resistant Staphylococcus
aureus (MRSA)
Jeong-Eun Lee', Sazzad Hossen Toushik', Sol-A Kint, Dong-Hyun Kin’, Song-Min Lee, Won-Bo Shim'**"
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Methicillin-resistant Staphylococcus aureus (MRSA) is an important nosocomial and community pathogen
worldwide. Although its incidence has recently declined in some regions, MRSA still poses a formidable clinical
threat, with persistently high morbidity and mortality. Therefore, there is a great demand to develop a rapid,
low-cost, and aceurate detection assay to preven the spreading of MRSA. In this study, we designed muliplex

P isothermal ification based on lateral flow assay (mfLAMP-LFA) that can
simultaneously detect spa and mecd genes as a . aureus-specific marker and a PBP2a-specific marker,
respectively for the rapid idenification of MRSA. Sensitive and specificity of the mfLAMP-LFA were
investigated, and the method was validated with atificially contaminated agricultural water samples with known
amounts of MRSA (10°~10" CFU/ml). The detection limit of the mfLAMP-LFA optimized at 62 was 10"
CFU/m, and the method Was confimed to be specific to MRSA. The cut-off value of the method for the
artificially inoculated agricultural water samples was 10 CRU/mL . ‘This study suggests that the mfLAMP-LFA
for MRSA is expected 10 be Used as a point-of.care molecular diagnostic technology.
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