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A4 1

AMEAE 19] opr|iit MER o] Folx GNU-Bl = AEWE 29 opvnat AE= o] Fo3 GNU-B2 HElol=
o By g SAE AAE st BFEAE 395 (Brucellosis) IHE A=,

AT 2

A1ge] JojA, 47| Herel= B F5E SAS e AAE 7] @it BolXQl A e dEHE x2F
e Al RRAR 7AAF JAdg 2AE.

A4 3

(1) 23Az 7+ o4 MAZEE 28 AESH AlsddA GNU-Bl & GNU-B2 HEpe|=9] Wt 38 5
A= @A,

o wa #%ﬂ ulm}c @

(3) 471 544 GNU-Bl B+ GNU-B2 3]Efo]

= 9] GNU-B1 E+= GNU-B2 HElo]=
o B FERG B A DAY B =

, B4 7495 (Brucellosi

A3gel olA, 7] GNU-Bl 2 GNU-B2 HElo]=t bzt dwis 1 9 29 ofnjisl dR o]Rol S &

A3 5

A|3gol QdojAl, A7l GNU-Bl X+ GNU-B2 Hefel=eo] @ 43S SAste dAE A% 24 (mass
spectrometry), &4 A% WIEZ 2 (Enzyme-Linked Immunisorbent Assay), @z ’Q, HAZ T}, wjo]
Aol o] T HAxt A (electron microscopy)S Ea S35t AL EHORE = H

AT 6

A3gol YAA, A7) AEEH Alie ¥, 84, &, §5 ¢ o o|Fo FoRHE dE9d o 3§
Yol A8 ERo 7 e W

MEME 19 ofusl AAR o] Fo]Z] GNU-Bl EE MEMT 29 ofn|iit AR o] Folxl GNU-B2 Hetol=
H pd

(Brucellosis) &g A&

it
X
AL
o=
sl
of\

7l & & oF
Ay B s g fEol= B ole] Fmof #d Aolrt

FAY ARETe BFAgHe] gdEoez dAEE Q4 FF AGwor A BEAAF (Brucella abortus),
BEAGE(B. suis) o] delAoly, FUorE BFEAL o TV}

B &2
Aok BREAH(B. melitensis), #NA
= & ARk Aoz deA vk, BRAgel fgad U 49 R AATET el (i) o
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wige] a4
2 @y o] GNU-B1 ¥ GNU-B2 Hglol== & B
Wby fAb Aol o) wAE el ¢l

1AE BAE 75 el 24 (negative) T YA (positive) WSS Hols A& dHo FE2ES Y
S =2 UPLC-Q-TOF MS(ultra-high performance liquid chromatography—quadrupole time-of-flight mass
spectrometry) 418 83 ZAzolz, & 1BE A7) MS HolgE vz EAEA (nultivariate statistical
analysis)3d}e] A]Z}3}el PLS-DA(Partial least squares discriminant analysis) Z230] Z3o|t}. T 1AoA
WA U EE Ao 4 O dlAFEE GNU-1 WA GNU-10S 9] gy,
T 2 9 5 38 aF2A8 gdZo s 4 (negative, NEG) ¥ %A (positive, POS) WSS Hol= & &
ol FE=S o= PLCQ-TOF-MSE ko] dojzl A=vtEasiol ] GNU-1 Al GNU-109] ] = (peak)
7% (intensity)E YERA 9] 2@ X (% 2) 2 vk~ ZF(hox plot; &= 3)o|t}.

T 4= BT 7t Zo] ] eA il kA MSS Hol: & o] 2EHES glatow UPLC-Q-TOF-MS &
Ao sk, BRAAR AT B P ol F3E S AbolE Bl GNU-1 WX GNU-109] A of A
ate] vl(m/2)& SA3 Ztoltt

T 5 BRAL i3S ds) 24 e A WSS Hole 49 84 Wl tAEZR GNU-2, GNU-3, GNU-4,
GNU-5, GNU-6, GNU-7, GNU-8 % GNU-109] sreFs =A 3k ZAijo|t}),

T 62 B owgol T A FEA(GNU-4, GNU-5, GNU-7, GNU-8 % GNU-10) ¥ =4 sl Fgo] B FAg
74a9%E AHel RBT(Rose-bengal test), STAT(Standard tube agglutination test), C-ELISA(competitive-
enzyme linked immunosorbent assay) @ I-ELISA(Indirect—-ELISA)S <38 ZAxfo|t}. +: A vke - &4

r o
o
=
s
uj
o
(11
N

7 2 9H FEES ol&ste T0F NS 248 ) Heols vag 3 4% toleE o
|3} De novo AAAE FFS Ea) GNU-BL(A) 2 GNU-B2(B) HElol=2 HA3 ZAxjolr}). A—‘E Ztzt 47},
37}, 27} dstE W BExEF 1,596 kDao] GNU-5, GNU-7 2 GNU-10ZHE A = A H GNU-Bl FE}o]=o]ar,
B= Zhzb 47k, 37F, 27F AskE W© AR 1,509 kDa®] GNU-3, GNU-6 3 GNU-9=4-E &4 3 4% GNU-B2
HEfol = o)},

= 82 A GNU-Bl #lelo]=(standard)®} & A A& (serum sample)E ©]&3}e] UPLC-Q-TOF MSE 43
Adtoltt,

T 95 BF A8 (Brucella abortus), A (Mycobacterium bovis), WAL (E. coli) TE dEAYol Ae|zF
2 €7} (Yersinia enterocolitica 09)°] 7LE A AL thatoz B uhgo] GNU-B1 ¥ B2 Helo|=9) ek
(intensity)& SAst nadk-3/4& H7eh Aoo|rt.

ro

gyg A7) A A g
¥ ouyel 2AS 9yaly] SAstel, ¥ 3@ NEUE 19 oplwit AP o] Fold GNU-Bl E

o olnat AR ololn G Aol wE FEE W ANE Egeh: BeA

+ HIR
'
o2 fol

(Brucellosis) A& ZAES A&t

2 do A, §of 'BEA A2 Ggst BEAede] e oty Wy = AAHS oHsin, 89
'z 1‘3(d13gn051s)‘—8— ‘3‘33] AEle] EAl B BEAS ER1se AS gujsig. B ddge] B4 Adr] A
BRAg dFe] Iy oJiE Q5= Ao,

ot o] A Eo] glojA, Ay BEAD 7rdEe B} o}l B FE A (Brucella abortus), B4} A ElA]
2~(B. melitensis), BT} FW2=(B. canis), BFAg} Q8| 2(B. ovis), BFAZ Fo]A(B. suis) T
FAZ AYAYSY (B, pinnipedialis) w0l o3 FaEE AL 5 a1, upgAEAlE BHFA ofi
2ol o3 FEEE AY F o, old AgE A et
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BEAg 7k e 34 (negative) T %A (positive) WFSS UEllE A9 AS sHFAH AR
5] 3

A Alg ol Aol ARgSklTh. A dH 200 woll ATRE wlEE 400 wE EFTE F 4TlA

2. WA £4

2 83 FEE2 Waters Acquity UPLC-Q-TOF-MS(ultra-high performance liquid chromatography-quadrupole

time-of-flight mass spectrometry)E ©|&3le] EA3513tt. FAZHoE FEFELS BioResolve RP mAb
Polyphenyl Z=(450A, 2.1 mmx100 mm, 2.7 im; Waters)ol FYstF o olF42 0.1% EEAH(formic aci
DS Fhetr dE BA)F 0.1% FENS et g ol EUO|E (acetonitrile, B)E F452 0.4
nL/minol™ AHSEE 40Colth. AHozr Tisle] Yy LZ]A(eluent)E= ESI(positive electrospray
ionization) ®E=F zkil 9l& Q-TOF MS® #Aakqith. TOF MS dlelHe] 278 W9l (scan range)= 100~4,000
m/z(A% o) @A), 27 AZH(scan time)S 0.2 s, EAM @ (capillary)d MZ2] & H<t(sampling cone
voltages)S 3 kVel 30 V, ©&m3} H<(desolvation flow rate) 800 L/h, desolvation &%+ 400T,
source &%= 100Ceo|th. 20]21-<17A] ¥ (Leucine-enkephalin [M+H] = 556.2771)2 = w2 (lock mass)E ¢
3 ¥+ EZ(reference compound)® AFEEHOH 10 s & EAFHJY., RE ABES E35te] wEojx
QC(quality control) A& ®f 57 #2330, NS/MS ~#E @ = collision energy ramp(10 to 30 eV), m/z
100-4,000 ZA3} A dAt. m/z, B AZ(retention time), ©]2 A& A|7|(ion intensity)E E3+= =&
& ®2A dlo]E(mass spectrometry data) XZAALS MakerLynx software (Waters)E AR&3}e] F3JslSitt.
UPLC-Q-TOF MSE ©o]&3te] dojzl LC-MS data®] collection, normalization, alignment+= UNIFI version
1.8.2 T2 (Waters)S o] &3t 2135 th. Peak-to-peak baseline noise (1), noise elimination (6),
peak-width(5% height of 1 s), intensity threshold(10,000)Z o]&3le] W IZ AJ 2™ mass window(0.05
Da)9} retention time window(0.2 min)E ©]-&3}e] lARAl ©lo]E (tabolite data)E AHE3ISTr. EE dlolH
v ATEES ogstd Aatseiltt. dAEAES INIFI version  1.8.2.169(Waters),
ChemSpider (www.chemspider .com), human metabolome databases(www.hmdb.ca), METLIN
database(metlin.scripps.edu)& AF&3le] F43F3ATE. SIMCA-P+ version 12.0.1(Umetrics, Umea, Sweden)i=
UNIFIE &3 Z2A"E LC/AMS dolg e FAIEAS 93] AH&5Att. 53] PLS-DA(Partial least squares
discriminant analysis)© A8t A3E A|ZH&ksr] Hate] AHE-H AT

3. Hegol= = w=H A|AA (de novo sequencing)

FEFo]= de novo sequencings 9ld A A FEES oz Yo AF 3 UPLC-Xevo-Q-TOF MS(CID mode)
W 9 UPLC-SYNAPT G2-Si-Q-TOF MS(ETD mode) & o]&38to] fete]= 3] (peptide peak)E =HH3F3T}.
TOF NS B4 2Ae 9ol AFd daAl B4 247 GA8 e 2dw g2, ASd AR ACQUITY
BEH300 C18 Column(1.7 vm, 2.1>x100 mm)°e]™ TOF MS d"l°o]|E]1¢] scan range: 50-15000 m/z, scan time< 0.2
s, capillary®} sampling cone voltages: 2.5 kVe®} 40 V, desolvation flow rate 800 L/h, cone gas flow
+= 50L/h, desolvation =%+ 600° C, source &% 120Co|t}. MS Ho]El & MassLynxZ ©]-83}e] #Helol=

Mass dataZs SH3st¥ o FAEto]= de novo ABE-E BioLlynxE AR&3te] =853 t).

4. Fetol= 4 2 &<

Fepol = P2 FEZC st FaAsdon, g8 Pepel=s 47] WPLCQ-TOF NS 2do= w43t

mass spectrum, retention time, spike testZ o]-&slo] Felatgitt.

AAe] 1. & 3 {8 A 4

B2 A= el 24 (negative) ¥ G (positive) ¥FES Hol: A HHY FEHES yatom
UPLC-Q-TOF MSZ E&I= H2ES £ A7) NS dHolE (& 1A)E U™ SAEA (multivariate statistical
analysis)3te] WERH PLS-DA 230 2A1E] &% AollA &4 A8uy 4 AFw o] diit 529 %S

_7_
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sHl3k A¥l, & 1Boll et ule} o] (1)1} t(2)E 7|FoR ST FAT 7He] UiA} BHo] FEEIEH
FHHE A SN, A7 B4R Oil 245 Fold nRadd Pzl $AZ AT ol A
ZFolE Hol= 10709 F R AFEAS Mlste] 242 NU-1 WA NU-102.2 g skaltt

wgh, BRAz gaFed ga 54 v ¢ WS Holve & dH9 FEE U NU-1 WA GNU-109] &
S A3, AdHoR A AR HE) A AlFzelA GNU-1 A GNU-109] §He] o =4 Yelgen, &
3] GNU-4, GNU-5, GNU-7, GNU-8 % GNU-102 HFAz A4 Aol vl & AlRolA oF 108 oo F&
$E8 nol neAY BT ARBAZ LD & e A0 AHAN(E 2 Y E 3,

LSk, 7] GNU-1 WA GNU-109] m/z(Z= o] AsH])E B4 A3, GNU-12 m/z 369, GNU-2 m/z 373,
GNU-32 m/z 378, GNU-42 m/z 391, GNU-5< m/z 399, GNU-62 m/z 503, GNU-72 m/z 532, GNU-82 m/z 561,
GNU-9& m/z 755, GNU-10& m/z 798¢ Ao = L ri(= 4)

A 2. BTG PFGF AV 9T Fu AETTAS o1§F LRAY FAF U o4 L P Be ¥
/5:]

BRAg S B YA4ES Role & dH FEES UNeE 3R AREAY IS AT 49, 54 Al
go Hl& YA ABelA TR FH9 o] dA3] =SS s, 53 UiFEe G AlEA GNU-
2(m/z 373), GNU-3(m/z 378), GNU-4(m/z 391), GNU- 5(m/z 399), GNU-6(m/z 503) Z GNU-7(m/z 532)¢] &2

&4 AE wo of 2o olgel A FARATHE 5

AAd 3. 712 BEAY BT AW e Wm

71 Ay g5ty Ade= 12 AAPHO® RBT Fo] ol&¥al flar, 23 HAPHO® STAT HE+=
ELISA 5-©] o] &% At (Korean J Vet Serv, 2013, 35(4), 269-273). ool ¥ wrgo|ri= Bz 71 Fo
&l 24 T $HES Yelhe A& €4S U e=® RBT(Rose-bengal test), STAT(Standard tube
agglutination test), C-ELISA(competitive-enzyme linked immunosorbent assay) % I-ELISA(Indirect—-
ELISA)E Faatar, ZF Alsela] 2 de] $1 AxEA(GNU-4, GNU-5, GNU-7, GNU-8 % GNU-10)9] s
=78kt

e HEAZ 71AF Fus 93 FH AREAS
GNU-1 WA GNU-10 ZFllA, & 8H F55 U ¥ GNU-5(m/z 399), GNU-7(m/z 532) 2 GNU-10(m/z
798)8 747k 47}, 37}, 27 AHEE W EAE 1,506 kDaA 9Gd FEfol=o A fEE =4 FoR
gAY, =S GNU-3(m/z 378), GNU-6(m/z 503) X GNU-9(m/z 755)% Z+Z} 47}, 37}, 27} A3stE W &A%
1,509 kDa2] ©< Sleloj=olA fF#Hd E4 Aow FAE o (Nat Protoc., 2008, 3(11), 1709-1717),

ol& FEFO|=E 717} GNU-B1Z} GNU-B2=Z 878 3}SiT).

AF7] GNU-B13} GNU-B2Z Waters Xevo CIDS} Waters SYNAPT G2-Si ETDE o]-83d}e] A3k & BioLlynxE o] &3}
o] De novo ABA3 A}, GNU-Bl Felol=x= 13709 opv| =2 (A EWHS 1-SEETKENERFTVK; Ser—-Glu-Glu-Thr-
Lys—Glu-Asn—-Glu-Arg-Phe-Thr-Val-Lys) o] Ag3F 2] 2HEFo|=(1,596 kDa)Ql A2 TAHEJT(= 7A).

TS, GNU-B2 FElol=%& GNU-B1e] ofu|xit M olx MR Sero] "olxuzt 12719] oln|sH(AMEHE 2-
EETKENERFTVK; Glu-Glu-Thr-Lys-Glu-Asn-Glu-Arg-Phe-Thr-Val-Lys)e] Z3at L] E}o] = (1,509 kDa)el #
o2 FAFAJAT(E 7B). NCBI BlastollA &It A3}, & #ge] GNU-B1 2 GNU-B2 HE}o]=t 49 1o o
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o] 9% Chanin A, Complement component 3 oA Fad AUS <& AANTE.

AT7E, A7 549 Feto|=E5 F NU-B1S &A% & UPLC-Q-TOF MSZ #2413k A3l GNU-Bl HElO]=7) m/z
399(47} A3}), m/z 32(37F A}, m/z 798(27F ATHS 2= B 1,596 kDae 2@ uFElo]=el AL 3ol
33 (= 8A), GNU-B1 #HE}o]=(standard)®} A& 3 A& (serum sample)”’} L3 A7t A EEFHo] Yo=
A& FARAEAT(E 8B). ol& T3, THE NU-BL Fefel=7} 4% 1,596 kDadl &e]afetel =gl A& Z
THoE gRlsTt.

»

AAld 5. GNU-B1 € GNU-B2 HElol=e] RIAE, ol ¥ T F4

2 2ol GNU-B1 % GNU-B2 HElol=E o] &3ate] HRADZ S 94 e 24 ARE o=
RBT(Rose-bengal test) % STAT(Standard tube agglutination test)& F3sle] WA E(sensitivity), 5°]%
(Specificity) D AEE (accuracy) & AT, oju, BRA AT A e 54 AEE & H F
E U] GNU-B1 2 GNU-B2 RElol= s Z4ate] W7 A7k 3uT o B 7elZo] Ygh ¢
*éii deetlar, H SA4Ee] 3ujET vtow BRAE o] i SR wdeigivt. A 3433
< LC-MS #4& EOH gl 34 A5E9 HEtelt A®RIAE (intensity) @& oS v},
a A3, 347 & 1] vERd vhet LO] GNU-B1 $E}o]=2] Z-§ GNU-5, GNU-7 % GNU-19] W=, Solx, A
St ghol BT 100%% w9 % 21E gelshlch. 3, GNU-B2 FERel=<l A GNU-69] RIZE, Holw o
AE=7F 242 100%, 91.43%, 96.88%= =A| YERW7] wfie] E 4w o] GNU-B1 % GNU-B2 jElol= B5F ot
71E 7S 88 e o= gl
# 1
GNU-B1 ¥ GNU-B2 HElo]=9] TIzt%, Bolx ¥ HEn 74
HAelol= | WS A Rose Bengal (No.) STAT(No.) fid g Eol& i
P61 | S44@35) | FAH6D | +44(35)
GNU-B1 A 61 0 61 0 100% 100% 100%
=73 0 35 0 35
GNU-B2 A 61 3 61 3 100% 91.43% 96. 88%
=74 0 32 0 32

W7 ==TP(True Positive)/{TP+FN(False Negative)}

|

5 o] ==TN(True Negative)/{FP(False Positive)+IN}

74 8 &= =(TP+IN)/ (TP+IN+FP+FN)

2 Ao 6. GNU-B1 % GNU-B2 HE}o|=9] w3 HAF

2 o] GNU-B1 ¥ B2 HEelel=g oz b2 AW wuawksA H7ME $8iA A (Mycobacterium
bovis), NAT(E. coli) E dEAXNUo} Qe|2Fa €7} (Yersinia enterocolitica 09)o] ZrAE A& A
GNU-B1 2 GNU-B2 HEfo]=o] ko =455t}

a2 A3z, A, g £ daxyold 7Z9¥ 4 oA E GNU-BL © GNU-B2 Flelo]=9] 3tako] Ak T
ZT(BEAD $4)3 2 Aolrk gle v, BRARy) 298 429 dAdME GNU-B1 2 GNU-B2 FElo] =9
stako]l A E. coli T Yersinia®l ZHAE 42 Aol vl A3 EL AL A= 9)

=

2 Eal, B wwel GUBL L GUB2 WEOIEE & nEad PUF ARe dA9 Awgde A48E & 3

omz, 47 WelEE #gse] FU-YAT o§F AWNE % 2L PR EHe As¥ oz
=
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= 30000 4
z B Yersinia
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20000 -
10000 -
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GNU-B1 GNU-B2

P

<110> INDUSTRY-ACADEMIC COOPERATION FOUNDATION GYEONGSANG NATIONAL UNIVERSITY
REPUBLIC OF KOREA(Animal and Plant Quarantine Agency)

<120> Peptide for diagnosis of Brucellosis and uses thereof

<130>  PN20257

<160> 2

<170> KoPatentIn 3.0

<210> 1
<211> 13
<212> PRT

<213> Artificial Sequence
<220><223> GNU-B1
<400> 1

Ser Glu Glu Thr Lys Glu Asn Glu Arg Phe Thr Val Lys

1 5 10
<210> 2
<211> 12
<212> PRT

<213> Artificial Sequence
<220><223> GNU-B2
<400> 2

Glu Glu Thr Lys Glu Asn Glu Arg Phe Thr Val Lys
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