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A7) kel amAe AL s WA FHAVE BAE 488 dol AuYAE AAste v
A dedor TIE 5 gor), YY) TReevield Ve g Fol AUBYAT AR wAE 4
Hoz TYT = Atk OB AT AVBY AAA FRE FYHE AL o], FA A nsh 2o}
(i) 47 9uRele gsloe) /hey Rea vZbey 28 U 38 feelse) e WER AT

A

&4 el £ Aetel= % Y] w7 ,
o} frelE BuAS st wAE TIY S At
EF, 7] (i) @AM, 7] ZRuobIE AuE, $A9 wdd] SolHor EAsts et A

NES wiH =, 47 A5 Ul HElol=e] A AESY &4 o5& oz 3 4 9o,
A7) (111) HAe A" 34 FAZ A7) Al U fEtol=e AFS S48 dAE 233 4 Q.
A7) AR S AAZRe AF BAVE AMEStE Ao] wiEAsith. & ‘jméoﬂ/ﬂi A A9 2o 2 A
MALDI-TOF MS(Matrix Assisted Laser Desorption/Ionization - Time of f

i
%ai,ﬂiﬁVw@aDeMmekmFmQQ%MMPWWWE§4%§€:%q.iRﬁ%ﬁ
71k ks el Mass spectrometry(MS) B MS/MS &7+ Alghz] o] ¢t}

=
iy

e

o
(o]

HE 280 9FS x| 2oz (1) AA AzHdelay time, DE) - #olA ZAF & oS ZAFA 9] A7t
Z}F(nano second); (2) Z8]= H<(grid voltage, %) — MALDI-TOF MS F -3 <holA] FElo]= o] Lo H| Y35}
o HE&7e e d7kA 28 oAuxy z27]; (3) A W9 (Mass Range) - AE3IAA}; 3= HEfo] =9

A% ®el; (4) dlolA A=(laser intensity) - #lo]A o] 2ANRE So] vk, o#F afled FgAtel o
AdsiA dA4E v

Asve] FemAe Lze ol
=43 7
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=
uhe oo}
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obgd, B oWy M BA L Y AxgoA deleuels, A% 4 3, ohvlwit Ad 4 A
W 2% 4A, vud G AE, 24 AR Sol wBd 4w 3Y FAE vEYAS B9 A2EE 4
o] whgra siet,
wgol ad
Wigol mE wholels A W AE WHEe AA wpolezo] LA/ MHEY RRS Relshs 24 A 2
WAE Bal 71E g BadlA e 5 9 o A

T 2% 200:1- to-50:1 2] 0G % 800:1 9] NP-40S= H-& A3+ NDV B1¢] #24] A E&](prefractionation) %
Ao AbZoll Wl oAl AZ o] SPS-PAGE ZFoltd (Lane 1, protein marker; lane2, whole NDV; lane 3, 6, 8,
10: 3, HN, M; 6, HN, M; 8, HN, F, M; 10, HN, F, M - A% #%; lane 4, 7, 9, 11: 4, HIN, F, NC, M;
70N, F, NC,M; 9, F, NC, M; 11, NC, M - Z20 #3¢]. 2 wgoa] oFx} ¥ 7|+= NN, Hemagglutinin-

neuraminidase: F, fusion protein: NC, nucleocapsid protein: M, matrix protein%).

% 32 200:1- to-50:1 9] 0G % 800:1 ] NP-40S= H-i& A =7/ AZFeA}F vlol) 2~ (HIN2; MS96/96) <]
B2 d Eg(prefractionation) & A& Ao = gl MZol SPS-PAGE AFolt} (Lanes 1, protein
marker; lane 2, 4, 6, 8: 2, HA, M-1; 4, HA, M-1; 6, HA, NA, M-1; 8, HA, NA, M-1 - A% #3; lane 3,
5, 7, 9: 3, HA, NA, NP, M-1; 5, HA, NA, NP, M-1; 7, HA, NP, M-1; 9, NP, M-1 - =] #3&<; lane 10,
whole AIVY. ¥ 2o <Fx} ¥ 7]+ HA, hemagglutin; NA, neuraminidase; NP, nucleoprotein; M-1,

matrix-1 protein®)

C K1

1= B H 23 glo] 433 NDVERE 9& EfE HEeto] =9 MALDI-TOF mass spectra (A), #241 &
EEAAS AX Fo T3 NDVEFEH 92 EfE $fElol=9] MALDI-TOF mass spectra (B) ¥ (C) & Yeld
Zolty ((A) A typical spectrum of tryptic digest of an entire NDV lysate solubilized SDS; (B) mass

2
O

spectra of insoluble NDV material; and, (C) soluble surface proteins).

5% 4 A RElabA glo] S3E AIV(HONZ; MS96/96) =H-E] & EE Fejo]=o] MALDI-TOF & o] &3}
Shej 4 A BEYdAS AR Fo S AIVERE d& EHY $MEelo] =2 MALDI-TOF
o] g3te] A%k mass spectra (B), ¥ 4] H EEFHAFE AR Fo Fd AIVERE d& EHY HElo]

= o] MALDI-TOF/TOFE o]&3sle] BA18  mass spectra (C) & YeERH Holt}h ((A) A typical spectrum of

n SDS; (B) mass spectra of insoluble AIV

e 2
M
bt
o
=
o
w
w
w
o
D
(@]
o]
=
o
%

tryptic digest of an entire AIV lysate solubilized 1
materials; and, (C) soluble surface

proteins).

T 62 AIV A5 EEA), #HF FEB), 2 Al AV S4N0) 9 vfAIE FAF A3E YEeRA Folt)
(first analysis using MALDI-TOF (C-1) and second analysis using MALDI-TOF (C-2), interrogating the
NCBInr database with mass tolerance of 20 ppm and no taxonomical restriction on species).

%78 7] w69 A o, HAS) APEA $40] Y3 o}FHel BHL sl sheAe] thatel obu]
A3 4 A% 52 Ao 50712 Ashel WG vhrIE B4 AnE v Rold,

o
(o
(o]

% 82 47] % 69 A% v, NASl AEA Aol e obR Pl $HL sbsabl sheAol tiste] opuy]
S8l B4 A% £8 Al 50702 Hste] AAG vhamE B4 AnE tEl Aol

Be AN AT FAGY B
o]3}, AAdE o2 E de WUl AHor AWEy] Y3 Ao EA, E dno] QXxjo ugl E ubg o
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H7E ol Aol osf AFE A GFom] ARle] EI AFEA W=

AAe 1: A A5 FH]

A&

1043 Aefole] =7 Influenza A virus (A/Chicken/ Korea/MS96/96(HON2)) <} Newcastle disease virus
(NDV Bl) g AES FUNZHE AT Wo} sucrose HWE Tl ok o o3 =4 *Elske] -70TCe|
B o Ar] F el ulolglAiE Biochazard Level Twooll 17138Fe] FHF&F3Ath. Acetonitrile (ACN),
ammonium bicarbonate, dithiothreitol (DTT), iodoacetamide (IAA), Nonidet P-40 substitute (NP-40S)
Tergitol® solution, octyl-B-D-glucopyranoside (0G), sodium deoxysulfate (SDS), trifluoroacetic acid
(TFA; 99%), urea, % a-cyano—4-hydroxycinnamic acid (CHCA)& Sigma-Aldrich (St. Louis, MO)ZF-¥ —tul
39 tk.  Sequencing-grade modified trypsin TPromega (Madison, WI, USA)ZYE Fujs}sitt. The
Bicinchoninic acid (BCA) protein assay reagent kit ©=Thermo Scientific (Bonn, Germany)=Z%-E —-ujs}$]
t}. Millipore Milli-Q-system (Bedford, MA)ZY-E] #H|3} Ultrapure 18.2-MQwatert AZ HHZ A x3}7)
8l AHE-E AT

¥ oage] @A e BCA w AR olg3tel AT UF Yol IAstel AN (BAE /)E @
S}
A=)

A 3 : HeA AA vpol2X Ei

OG/NP—4OS Z3tel Qo] @349l wlolg] =9l internal (W]7-%%) 3} external proteins (%% ©a)o] R

S YellE HE&S Zolrr] A&, vlo]A A A 06 9F NP-40S & uloluia wh] Fgko] o3|
200:1- to- 50:1 (protein to 0G, w/w) =} 800:1 (protein to NP—4OS w/w) ©] E == ultrapure 18.2-MQ
waterol 5ol 24z} FH|EFITE. 100 w0 of HON2 ¥} NDV (180 pgel & w9 1) ZHzHE 200 w0e] 0G/ NP-40S
EFE A2olM 308 WA W F ¢ 39 dAYe] oJF EF A, 1 F Allegra® 64R
centrifuge (Beckman Coulter, Fullerton, CA, USA)ollA 18,000 Xg for 40 min at 4 C oA €A F& 3},
a9 v, AN A5, fine needled ©]&3te] AMEE FHO &3k @ A A9 200 L INE
buffer (10 mM Tris, 150 mM NaCl, 1 mM EDTA, pH 7.4)o] AH-F A3 tt. 100 x0 SDT lysis buffer (2% [w/v]
SDS, 100 mM Tris/HCl, 100 mM DIT pH 7.6)E 593} AFEFH A= H7}F & 95T for 3 min ¢ T
Zo| A Whgske] F7hA Q1 uholgj o] Qb dhule] fruje} whil WS do vt WE, control EA 100 pLo
4= E2) ¥ HON29F NDV (180 ug)E 100 wf SDT lysis buffer (2% [w/v] SDS, 100 mM Tris/HCI, 100 mM DTT
pH 7.6)0] &+ 5, ATy Aol He-of U3 WHor WA FE5H3T.

A 4 2 A EAAL] AA

npolg|~ Ao g BE AAe AW AL AAE Y&, filter-aided sample preparation (FASP)S -
- 217 A110-2008-0131470% 2 A|10-2009-0126411F. 0 4] AL&3F 2pAol A B A4S WEslo] ofgfe} 7o)
g3ttt A7) A110-2008-01314705 2 A10-2009-0126411F. 0 7|A @ WL B wbgo] m5 Fuza B3t
=
o] AFoA e A5 As wElste] 42 AT 60 p AT AR Z2ES 400 w0 of 8
M urea (100mM Tris/HCl, pH8.5)¢} &3ale] Amicon® Ultra YM-10 (Millipore) filter tubesel H7}st 3

14,000X g for 15 min at 25TColA ¥FE3}ATE. 200 09 50 mM IAA in 8 M urea/100 mM Tris/HCl (pH 8.5)%
A7} & thermo-mixerZ ©o]-8&3te] 7Fehs] mix3dk 3 10 min WX 3, 14,000X g for 15 min at 25 ColA YA

i _lﬁm
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[0076]
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SholTh. 20010 8M ureas H7F § Al W wHEte] A §, 400 40 50mM ammonium bicarbonate Al W WHE3IS
o A A7 AAR "“—'3‘94 52 MZo] ol filter devices FFE ¥, 1,000X g for 2min at
25 TolM f4s3ltt. 1 % BCA protein assay 2 @Y $= 54, 253 FoAa A oo G f &
= trypsin (0.1 pg/10 0 in 50 mM ammonium bicarbonate)& 1:50 (enzyme to protein, w/w)e] H|&o] H=
= 7} 3, 7148 microwave oven (model RE-442B, Samsung, Suweon, Korea, 700 W at 2,450 MHz)olA] 150
Z B bt AT

ATV 23 AlZe] A9 HEe 55 H3 th2 Y-S o833t 400 0 50mM ammonium bicarbonate Al
HHE 3= GA7A = Y8y 1 & filter deviceol A% trypsin® 1:50 (enzyme to protein, w/w)o| H%

A7FsFA . 150 seconds B¢F microwave FAFSFAL It = 14,000X g for 20 min 3t filter deviceE %
3 f2l® tryptic digestsS EE3I}TE. Filter deviceW] ZHE3d}= digests= 50 pl 0.5 M NaClS #7135k
dAsto g 559t w B vk F99] 0.5% (v/v) TFAS Z7hste]l AR5ty Zhzhe] Egdile o6
B AEglol= BFE2 (g ZipTips (Millipore)E o]83 2dslapgol o) AlAsSIH.

JEﬂl

AAle] 5 : YRH7|DF

FE2A/ v gl fe ALE IRlaly] 9 Ao A, AA vio]H & o] &3te] SDS-PAGEE 4
Alster. 2 WZE 1.5 pg & 5X SDS-PAGE sample buffer (60 mM Tris-HC1, 25% (v/v) glycerol, 2% (w/v)
SDS, 14.4 mM 2-mercaptoethanol and 0.1% (w/v) bromophenol blue)°] 1X7} ¥ ==& 7} &, 10 minset #9]
3l "pE ololzol A AFHY, I ¥ 12.5% (w/v) SDS Aol loading 3t4] *-& 10 mine 50 VoA = 3100 V
ol A7 9%, Ztzte]l AL a kit (Amersham Biosciences)S ©]&3}e] silver-stain dt3tt.

ANd 6 A B A

Egile] & wald Fefol=e] @3t & NDV A5zt d=Z 0 AV AP AZEd ] el B4
Voyager-DE STR MALDI-TOF (Applied Biosystems, Framingham, MA) ZZ FEX7]|E o]& vy 7L 2Hdo=

A A3}, 337-nm nitrogen laser, in positive ion mode, with delayed extraction using reflectron
mode. MALDI matrix = A}-&3%+ CHCAb 70% ACN/ ultrapure 18.2-MQwater (v/v) containing 0.1% (v/v) TFA
o] 50 mMdml =7} S %5 A|F §F dried droplet WHS ©o|&3le] EAESSY. B} AASA= & 2=}
7} A110-2008-0131470% 2 #]10-2009-01264113.0 4] 7RA| g Wlo] B dido] B5%F a1z A Wewc),

ACTH fragment 18-39 ([MHH]' of 2,465.199) ¥} Angiotensin II ([MHH] of 1,046.542)& o] -&3fc]
calibration 343} ct. AF B4 A9 de-isotopingS 98l Data Explorer 4.0 (Applied Biosystems)Z
o] &3} tt.  Z} el F AL NCBInr and MSDS databasess 7|Wko = 3+ MASCOT search program the UCSF
Protein ProspectorE o]&3fe] AA|sFAtE.  AIV 5ol 79, ABI 4800 Plus MALDI-TOF/TOF instrument
(Applied Biosystems)®] Az EX712 AFL3R o™ MALDI matrix® AFEE CHCAY AxE A7) w9y 54
St dxH o2 ABI 4800 Plus MALDI-TOF/TOF instrumentE o]&3le] TOFe] A¥ES A& F, HA 9F NA o 20
ppmtioll A matching®] ¥+ peptidesE manual & A Esle] thL-3F 72 F7do A MS/MS (TOF/TOF) #4& 24
AT, 2 kV mode, 800-1,000 consecutive laser shots, the collision gas: airs. calibration&
calibration Mixture 1 of the Peptide Mass Standard Kit & o]&3slivt. =H&F B4 T A9 ¥
NCBInr databaseZ 7]¥FS & 3 ProteinPilot v3.0 (with MASCOT as the database search engine)< ©]-83}¢]
AN, 2718 tSd #dtk. TOF2l 49-, 20ppm¥} TOF/TOFS] 74%- 50 ppm. 7] 259 vkl B =g
o Ag A, gy #e FHaoE APl carbamidomethylation of cysteine residues and acetylation

of protein N-termini.

AAle] 7 - ol Ho]xo o3 &4
w AN A
At el g (Shefo

]
4
Herol o] #7449 ¥4 AT,

rE
It
)
[40
b
X,
2
ro
oo
J%
o,
r
::‘4
i
lo
zi
oo
=2
lo
%
i
rlo
ox
ol
oo 1o,
)
=
o
i)
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nlo]# 2 NDV B19] HN 2} NC ©+# =} HA, AIV (A/Chicken/ Korea/MS96/96(HON2))<] NA, NP, M-1 gThile tf3h o}
v-Alk A9 AHE NCBInr protein database & B3 Auen ZZe] o2l HMElo]l= ATFS MS-
digested software (http://prospector.ucsf.edu/prospector/cgi-bin/msform.cgi?form=msdigest)ZS ©]-&3}<
AJ). AL S} 7t} Database: NCBInr 2010. 3. 30, trypsin digest with maximum missed cleavage
of 1, constant modification: carbamidomethyl (C)3} variable modification: acetyl (N), peptide mass
range: 500 to 4,000 Da. o]27 #zty} A3z =Agkorel AXE= 20ppme] A Ao o Aske] MASCOT
4 Zz2ae ojgste] AT A

= = [e) =

& w fe fetel=s Ak AIVETE ME} NDVoﬂ = A

NDVERE Al 1w e (x9S 2 o gle AW @AY s HES go 1} ﬂrﬂr/l
oM FelE 7HAd (o) e W7k (AP BEE SDS-PAGE (93 17] 95)E AAlstal
a3}, e fe AEE w24 A 2gale] wRel wel debx= A #AT it 50:
1 (0G) 2+ 800:1 (NP40S)®] &%= Hl&ollA INv} F @jo 2 ofFofx] thi-ite] NDV 1 whijo] 5ol &)
sk A& #91% g qdglon vk, o] A G o W o) Neeah N o] EAlshs A& &4l

A, 068) G700 W A el A gl
B

el g9l BAHE AL B 4 AU, W wale] A9 A5Hom Ag
B A AS BAT £ A0m WS A5 % o, BAACE Bkl 5o MFeE, LAHE
A o Q9T ol Nl wle] EY whlshel xd el B e AFsh Axeh: AdE e
o web, olsh g AA| wrelelze] JhgA/ WIZHEA BRSO Helt AA] wlelese] A BMelA
g % g Bl EgE Adel o WREE FAA 5 Ak

B ulmo] A Filtered-aided sample preparation (FASP)S Z83l9S A9, AW 44 AA T g &
A galo] i3t FS5o] Brsslgt. B AdoA= AIV A AES 35stE AN e ME &40
ehd AE gRista, rleA dAxd A o] o FE9 FHustE f& 2zt dig tE §& WHsS
AHE-3F3

AAl|(whole) wholefze] 22l & alye] #&ola NDVeF AIVe] ) Au7h Ak A0 w1
FIFE doprr] S8 Al kA AR bE o] AdEAT. & 4 3 % 5o vERd AT
2] (prefractionation)S A3ste] 784 B @S 33 FF N3} v 7FEA vlolz
Fe Ay APt 2 ol W] MALDIE o] &3 A7k 24 (MALDI-MS)¥} MALDIE o] &
HAefol= B4 9 Tof w2 efol=o] 27 B4 (MALDI-MS/MS) S A AI&H3iTt.

QL'

AEEe 9 2 e 53 : 5 53 2

F vhol 2~ whule) 4545 AH sk Fo whujdolrt. NDVE B ol EQl HN welde] A4 F Ay} g
Fag 78S Yehls deleza B NV Do) 2008 AASt vk, o]k #e zb izl gu]e] Zpol v}
MALDIE o] &% g 2ol A= 4L = 40 & vpeput ek, AR wpele) o] g} A, ()} v
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x4 e Egeh e AE (B AF B AWt 4R Qe B 5 dor BY g Te
84 BE A%, (WS B)NAS] A3ksk dolsl e sdEne] £1, JUH el 318 B F 9
o

A B Aol EASE BE sdEn] oja Aetol= A (nass data)S MASCOT 4] 2 1o] T
sfel HAT A3, IN wale] 49, 19709 A S48 A=t ol Artel=el Akt 20ppmel W
Wel X AABAT S N TR ofulneit AP Ak PR 3seolglom o] we] FASH ik
4.3e-27090eh. WA vhole o] AP LA Ao WAL A%, AN 19709 Berol= F, 13709 Bet
Tt AR 04 84 AES) BA AvolAdw BT 4+ Aovh CGIF AFak Ael: 5.08pm). EF F
% wd] EASHE UeiA 6718 Betolmel AR 44894 16.75 W& FoiH FEIt FAREE ¢

A}t (L/Iy; Is = intensity of HN in soluble fraction (C) &"]3} [y, intensity of HN in whole virus
lyates (A)E &vgh). T3, NC & Fe] felol= FA] A vpolg] 29 A9 AL, 137159d Ao] H7}
g

84 Ao BHAAE 002 FrGon ot BASHY feld dolAel 47el ¥& ollwnit Ad A
& el (£ 1

x 1

Table 1. Masscs of the matched tryptic peptides observed in MALDI mass spectra without and with pre-fraction of NDV Bl

m/z (mono)| M+H*| observed m/z (mono)[ M+H"] observed
w/o w/ prefraction mass error  relative wo w/ prefiaction mass error  relative
prefraction  (soluble fraction) amino acid residue (ppm) intensity (%) | prefraction  (insoluble fraction) amino acid residue (ppm) intensity (%)

IN HN NC NC
M.e.: 101 M.e.:322 Me:l12 Me
s o ] =2 28%
500 3 o (@) (0 (@) (@ () (@ (®)
;zz ;83? RMV I—(GR T -6 -6 212 1;1 z: RAVANSMRE 7 271
£ K SSYKPGR F -8 ;.J 757.4256  757.4313 RGLAAAAQRYV -8 0 395 488
8414810 KNVIVKRY -4 389823467 7823676 KYMQQGRY Q19 8 617 3.62
1183.6247 Kss‘xxr‘m'u(.(m R 2 5.3 9135259 913.5317 RRGLAAAAQRY 7 -1 1965 675
1193.5548 RLGIDGOYHER D 3 3'(1’ 1062.5565 1062.5754 RFAMIAGSLPR.A 219 -1 100 6331
13647030 i;i’l SZZZ ‘;K&“&%‘Z’;S 2 alo 42 ij 1083.5515 1083.5638 KYILYPVCRS 432 2019 1496
1380.6730 1%‘2("6‘494 ottt 1z -1 03 11”00 1118.5369 1118.5537 RSGVSEERAQRF 16 -1 2022 888
e 1 PEEURRIMINGEG AR, 1 -6 oel 1137.5756 1137.5845 KYMQQGRVQKK 71 4371 2085
1534.8390 1534.8375 l{lL}\(JlS{llL\L{Rb 1 -0 .6 43.1 1176.5075 1176.5147 RDFMSTSSFWR.I 6 0 9.09 79
o 120715“22 RINPASWEDSISRSRL -1 007 | 1211.6484 1211.6637 KKYILYPVCRS 203 393 25
ISILEDI0 IILT7S e 0 =10 922 218 | 14177761 14177686 RAQRFAMIAGSLPRA 203 1303 89
187"77() K.SCSVS A]?L(‘ DMLCSK.A -13 §)§ 2078.9685 2078.9465 R.SQGQPEAGDGETQFLDLMR.A 11 1 87.33 100
1908.9966  KITSTL (VEST\QD\:\TDRIY‘K Q -3 375 2619.2930 KQNEATLAVIEIDGFANGTPQFNNR.S 5 3.18
20005737 RESCEVEAIPLOCUMLISRA 9 727 | 2803.3357 28033241  M.SSVIDEYEQLLAAQTRPNGAIIGGGIK G 3 -1 504 1231
2392.0644  KATETEEEDYNSAVPTRMVIGRL 8 3.2 2033.5120 RIGVEYAQAQGSSINEDMAAELKLTPAARR 15 1237
3409' st RY‘?—F-S“ GGL‘,—{PN,TTDT\RE(JK ¥ 3 1483 3409.7783  RNHVALAGKQNEATLAVLEIDGFANGTPQINNR.S 16 11.56
24221445  RCINSCNTGVYIDPYRLIEYRN 10 1322 3489.7584  R.VSEVISSIDMPIQQVGVLIGLSEGGSQALQGGSN 13 46.61
27263169  RGVFGIMLDGEQARLNPASAVEDSTSR.S 1 14.89 RS
2851.3971  K.TATLISPYTINAITRPGSIPCQASAR.C 1 1811 3797 7063 3797.7353 R AVANSMREAPNSAQGTPQSGPPPTPGPSQDNDTD o 16 18.04 30.28
36655961 36655961  KSCSVSATPLGCDMLCSKATETEEEDYNS 7 7 423 70.86 WGY. -
AVPIRM
Abb : HN. hemagel dase: NC. nucleocapsid protein: M.c., Mascol score: s.c., sequence coverage: (a): values obtained without (w/o) prefractionation: (b): values obtained
with (w/) prefractionation
Z A o Q1PN S o Q Flod o = S
349 g wele AEsle A5 WEhs ol oAl &t

Mr 2

& Agste] NDvel o A

FAl Ak NDV-B1o] Aol Al & = Slzol, AAAR1 &N S HA vlolg 2ol A&3190S 45, vt
ojg] 2~ U AiH o AA EAHH FAldl upol o] o {Fy FA oy e diaEl Fagh TS g o
| gk 540l —JWOE JETE AS AT F ATk, =S, AFHAQD &MY BaHe] Aol o3 o

vlolg] 2 g F2f Felol=5e] B33k ¥ES MALDIZ o] &3k AIV S dud 2

g B4 Axdd, 7|4 HW, m/z (mass to charge) 2,032.2272
ol 4 2,037.07522] F-7tellA yelu= BEe Bz o] F& (ion cluster)o] 93} monoisotpe A EA
A= A Jgol= A B o3k mpoly| o] FAO Az ZAE dov. =, Influenza A virus
(A/Chicken/Taiwan/2383V/00(H6N1) ), (A/swine/Bakum/5/95(HIN1) ), (A/duck/Yangzhou/02/2005(H8N4) ) =}
(A/Chicken/Korea/25232-006/96(HON2)) 7 zFo] Wk gl oA A= the& A3RE dehdls & + AT (=
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6c).

L 62 A A REE A8 Aot HE&shA 2 APAMY] 54 ARE UEd o= @%6%1 % 4
5, HAZFH fFeig fetole += 12 283 A5 (1870l vl&) tigf & a) F=7t A JAvk. mgh NA9
A= AL T 7Y HAetelurt 1R sold A& & F ATk o] F, HA frf 12719 iEho] =< NA
frefl 97 Etol=rt AR F4 Ad oA & dAEE 7 48] EAEE AS 2 F AT (&
5¢). HgE, 2 AFE9 controlZA, AFAR] &AMt Fagel & A 24 AHE HolFr] H3 Aed A
W gAY 9 Hle]# 2 ffo] UREHQL &N g4 Tl WHRY a9 d Fy f fEel=e] A4
S FEE F U AS nEEud, 2 Ao whHo] HA9 NA Fl HElel=9] Al Qlo] HEd &
F& YeditkE 1S #3F ¢ Advk. £ of 7] HElo|= A A odk vl FAol glo] dA =
(sequence coverage)oll gk A3k 7|52 Lo & Wijel ofg - o9 (HA, NA)©| #fof o o) &
fd Fetolme] 3 Frhe Axm FIFAQ BAITA Aol dasHA &2 F2 AFRE $4E 7l a3
o}.

s A B AeA e BE HWEele|=o #eh Wik JRE MASCOT, Protein Prospector 4] X213
of Wit ¥, NCBInr#} MSDB dlolEuo] ~F o]&ale] FAgt A}, AFhe] A4 A] A7) F 79 &4 ==
I3 ®Fo|A the mixture of hemagglutinin [Influenza A virus (A/Chicken/Korea/MS96-CE6/1996(HIN2)) ]

and neuraminidase subtype 2 [Influenza A virus (A/Chicken/Korea/MS96/96(HIN2))] ©] Mascot score 184
and 100, and MOWSE score 2.2e+7 and 14,446°.%2 FAHEAY (& 6a). o274 wle] F X di} AXs= 4
= HA(gi]269826347) 2] 7-%- 33%<} NA (gil7861787)2] 74-%- 25%AT}.

2 g Bt UL Ao AES 935te] A7) MALDI-TOFS] ZAx} Jeld ZF HA, NAo| U X5t SElel=

=2 mpd 2 Agste] MALDI-TOF/TOFS A 33itl. o & MALDI-TOFel A MALDI-TOF/TOFZ W3lss= 2 A9

of AAlE B U2 Tl FA4& AETS 4 o] AvH o= HA, NA w220 Aﬂ Aga AIV o} FES
]

o % QU AFATH ER, A3 W FE NAS) AR BAo] FHAT okFYel FHL sFsshl sheAel
fiste] Stohis] Sio) 54 Ak £ A 508 Aotel $AE AN, e $ A

o] 4~ 95%
ol Aol A et A%k FHFAE HAS A%, 3970 NAS] F$- 28709 At HON29] A3 o} FH S el
o UynAe = AR tE Z23%E YERth. o Z5E él%k BAS B8l AlVe] et ol {E S dohul”]
AsA HA, NA B5Fe] B4o] Ao A& % T (279 = Q). wepA] 2 o] g HHOE HA
oF NA &AMl 7]ukgh AIV o}Rd EAo] 7hsshAl il ol WY o] B oFEet v|Ee] F A &
A By AAEsE ¢ des FA 5 Al

Aol AL, = ebollAt Fo] FUI F3  (influenza A type)9] M-1 [influenza A virus
(A/duck/Taiwan/WB29/99(H6N1))] (gil87247013) =-2[influenza A virus (A/Chicken/Korea/S15/03(HON2)) ]
(gi158429267), =} NP [influenza A virus (A/Chicken/Korea/25232-006/96(HIN2))] (gi|5732293) 2] mixture
2 FAA Fo8E 2 1531‘:} o3 o], HEAe] - Amicon FHO oAt ALg dwito] F A
AR 3] ofdd] g A Ao Aa vebtA, 471 5 18 & M-13F NPO] strain
Zb obulimat Ao FAMS ;b B oago] N-1, NP A Ads AV 58 240 glo] FEI o=

AdE & g AU
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Detergents at various ratios
centrifugation

Pellet: viruses w/o surface proteins Supernatant: isolated surface proteins

Complete denaturation with SDS & DTT

Depletion of detergents from the protein-detergent complexes

MALDI-TOF or MALDI-TOF/TOF MS

Web-based database searching
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1; Midorel Tobel zgere: & Bpasksidife-is Matches; 29 A | 1 ixture s Total score: 123 Expeot: 5.5e-06 Matches: 25 C-1
Components {only one family mexber shown for each component): CoiBtetits: (GHI§ G TAMILY iHbEY. SHGUA ST WARH SGNPGHERE)
9i|268826347  Mass: 63664  Score: 184  Expect: 4.6e-12 Matches: 18 gil117163694  Mass: 28045  Score: 110  Expect: 0.00012 Matches: 11
hemagglucinin [Influenza A virus (A/chicken/Korea/NS596-CE6/1996 (HONZ))) matrix protein 1 [Influenza A virus (A/duck/Yangzhou/02/2005 (H8N4))]
9i|7861787  Mass: 53071  Score: 100  Expect: 0.0012 Matches: 11 i]149794995  Mass: 56546  Score: 87 Expect: 0.022 Matches: 14
neuraminidase subtype 2 [Influenza A virus (A/Chicken/Korea/M396/96 (HON2))] nucleocapsid protein [Influenza A virus (A/chicken/Taivan/2838V/00 (HEN1))]
2. gi|269626347  Mass: 63664  Score: 194  Expect: 4.6e-12 Matches: 18 2. Mixture 2  Total score: 123  Expect: 5.8e-06 Matches: 25
hemagglutinin [Influenza A virus (A/chicken/Korea/NS96-CE6/1986 (H3N2))] Components {only one family member shown for each component):
gil6007008  Mass: 45032  Score: 178  Expect: 1.8e-11 Matches: 16 i[117163694  Mass: 28045  Score: 110  Expect: 0.00012 Matches: 11
hemagglutinin precursor [influenza A virus (A/Chicken/Kores/38349-p96323/96(HON2))] matrix protein 1 [Influenza A virus (A/duck/Yangzhou/02/2005 (HEN4))]
9i[58420239  Mass: 63471  Score: 139  Expect: 1.52-07 Matches: 15 SLIZGIAOIONY  MAWN: 56984  Sqove: %  (Edpecti 0938 Matulmsr 11
hemagglutinin [Influsnza A virus (A/chicken/Korea/S18/03 (HONZ))] nucleocapsid protein [Influenza A virus (A/aquatic bird/Korea/w216/2007 (HSN2)))
; B c-2nd
1. Mixture 1  Total score: 141  Expect: 5.6e-09 Matches: 15 1. Mixture 1  Total score: 150  Expect: 1.2e-08 Matches: 25
Components {only one family wember shown for each component) : Components (only one family member shown for each component):
5187247013 Mass: 26093  Score: 98 Expect: 0.0001 Matches: 7 gi|70905123  Mass: 22444  Score: 133 Expect: 5.8e-07 Matches: 12
watrix protein 1 [Influenza A virus (A/duck/Taivan/WB29/99 (H6N1))] matrix protein 1 [Influenza A virus (A/swine/Bakum/S5/95 (HIN1))]
gi]5732293  Mass: 56511  Score: 96  Expect: 0.00018 Matches: 8 9i|5732293  Mass: 56511  Score: 98 Expect: 0.0017 Matches: 13
nucleoprotein [influenza A virus (A/Chicken/Korea/25232-006/96 (HSN2))] nucleoprotein [influenza A virus (A/Chicken/Korea/25232-006/96 (HIN2))]
2. Mixture 2 Total score: 140 Expect: 7.1e-09 Matches: 15 2. Mixture 2 Total score: 141 Expect: 9.32-08 Matches: 25
Components {only one family wember shown for each component) : Components {only one family member shown for each component):
§i|58429267  Mass: 28059  Score: 97 Expect: 0.00014 Matches: 7 158429267  Mass: 28050 Score: 121  Expect: 9.3e-06 Matches: 12
matrix protein [Influenza & virus (A/chicken/Korea/$15/03 (HON2))] matrix protein [Influenza A virus (A/chicken/Korea/S15/03 (HONZ))]
gi]|5732293  Mass: 56511 Score: 96 Expect: 0.00018 Matches: 8 915732293 Mass: 56511 Score: 98 Expect: 0.0017 Matches: 13
nucleoprotein [influenza A virus (A/Chicken/Korea/25232-006/96 (HONZ) ] THFLEGTOANEIL AR IMENE: A PIEN (LGHEChRU/RITE /25202 0061 A6 A2 1
- AFZ0H B. @l -1: RIX ™o Q.OHAI-_'_E"HEHOI HEE Al 2. RIX o Q.OIIAOI- H"“I:HOIH H Al
A'OoﬂaB‘E/JaCI —||=|—||_|o—|on_° = l_l'—|E|:|15C2 —||=|—||._Io—| = Of ‘= = |_!'—| E|:|2
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vicnvers Mascot Search Results

User

Email 5

Search title : Kys\2010_8_11\2010 8 11\MsMs 23\cl3

Database : NCBInr 20090925 (9760158 sequences; 3332855056 residues)

Taxonomy i Viruses (618597 secuences)

Timestamp i 11 Aug 2010 at 13:52:18 GMT

Warning i A Peptide summary report will usually give a much clearer picture of M&8/MS search results,
Top Score : 403 for gi|58429239%, hemagglutinin [Influenza A virus (A/chicken/Korea/318/03(H9N2))]

Probability Based Mowse Score

lons score is -10%Log(P), where P is the probability that the observed match is a random event.
Protein scores greater than 70 are significant (p=<0.05).
Protein scores are derived from ions scores as a non-probabilistic basis for ranking protein hits.

Number of Hits
=4
i

o
!

380 dod
Probability Based Howse Score

Protein Summary Report

Format As iPmleln Summary (deprecated) _1 Help
Significance threshold p< (0.05 Max. number of hits |30
Standard scoring @ MudPIT scoring ©  Ions score cut-off |0 Show sub-sets [

Show pop-ups @ Suppress pop-ups ©  Sort unassigned I_DECFEES;KJ Score ;j Require bold red [

Re-Search All Search Unmatched
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Index

Accession

gi|58429238
gi|58428225
9il6007008
gil776%126
gil237863089
gi|78097849
gi|B2653778
gif157380445
gill145284498
gill148283758
oi|58429237
gi|58429229
gi| 58429231
gi| 57335092
gi|57335090
gil37677519
gil 37677525
gi| 38229098
gi| 31339422
gil31339418
gill157380407
gi|31339428
gi)31339430
il6007004
gi|B5658760
9i| 78097645
9i|B2623877
gi|B2654806
gi|28775926
gi| 28778236
oqi| 49357112
9if116013100
gil112382768
gi|112382766
gill46455416
gil238837338
gi|33317953
gil58429235
gi| 58429233
gi|313394324
gil111662642
gi| 55925898
gi|55925914
gi)187937407
gi)187937425
gi| 90903133
gi|28779295
gi|12382129
gill2382149
9i|58429223

Description
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Ticincis Mascot Search Results

User

Email )

Search title : K¥s\2010 8 11\2010 8 11\MsSMS 25\ci11

Database : NCBInr 20000925 (9760158 sequences: 3332855056 residues)

Taxonomy : Viruses (618597 sequences)

Timestamp 11 RBug 2010 at 14:26:44 GMT

Warning : A Peptide summary report will usually give a much clearer picture of MS/MS search results.

Top Score : 325 for gi|7861787, neuraminidase subtype 2 [Influenza A wirus (A/Chicken/Korea/MS96/96(H9N2))]

Probability Based Mowse Score

lons score is -10*Log(P), where P is the probability that the observed match is a random event.
Protein scores greater than 70 are significant (p<0.05).
Protein scores are derived from ions scores as a non-probabilistic basis for ranking protein hits.

Humber of Hits
- ™~
o <

™
<

200 250 00
Probabi 1ity Based Mowse Score

Protein Summary Report

Format As J ]Prolein Summary (deprecated) :j Help
Significance threshold p< [0.05 Max. number of hits 1100
Standard scoring ® MudPIT scoring ©  [ons score cut-off |0 Show sub-sets

Show pop-ups ® Suppress pop-ups ©  Sort unassigned | Decreasing Score x| Require bold red ™

Re-Search All Search Unmaiched
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Index

Accession

gil7861787

1

2. oi 37677533

3. gil1485328437
4. gi|l57380411
5.
6
7
8
9

il 238821865

. gi]255630172
« gil78097386

- gi|B2654727

. gil116235397
10.
It
12:
13.
14.
15,
16.
3 i
18.
19.
20.
21.
22.
23,
24,
25:
26.
27.
28.
29.
30.
31.
32,
33,
34,
35
36.
37.
38.
39
40,
41.
42.
43.
44,
45,
46,
47.
48.
49,
50.

oi|B2569997
gil134026358
gi|146350802
gill167859368
gi|167859424
gi|167859430
gill67859436
gi|167859456
gil167858530
gill167859548
gi| 238800426
ogi| 238823723
gil238837343
oi | 255628392
gi|255630043
gi|58429293
gi|148127206
i | 33317995
gi|58429299
41187537412
gil|187937430
gi| 37677529
gi|B9111568
oqi |167859462
ogi|89275020
gi|33317981
gil148532840
§i1111035062
ogi] 237863087
ogi|238823742
gi|238823799
gi|167859426
oi| 55469765
oi | 55469759
ogi| 55469763
gi|55469761
gi | 55469771
gi|55469767
gi| 255629670
gi| 37677527
gi{37677531

Mass Score Description
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neurami; EIIN2) )]
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i

W= m oy o

neuram
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neurami:
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neurami
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South Africa/9s

neuraminidass
N [Influsnza I
neuramini

(&/chicken/Forea/0131G/2
{B/mallard/Netherlands/71/2006(EENZ) )]
{&/mallard/Netherlands/26/2005(H11NZ)) ]
{&/duck/Bastezrn 111NZ)) ]
}{HINZY )]

neuraminidass

neuraminidass /£0D (B9NZ) ) ]
reuraminidass 3/00(H9N2) )]
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