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WOE: By @B - e A B B ST A R A MSDIN AR SCHT A (i 7k
Bk ARARZAKIREC MIE B )R, KA StageTips Cig HEATHEBRER; DL 0.1% H R /KIE AT 0.1% F R 1)
ZIBOK @1, ViVEERCRR SR, RABSEEVE 73, £ Acclaim™ PepMap™ 100 Cjg (70 mmx75 pm, 3 pm) T
&4, Acclaim™ PepMap™ 100 Cig (150 mmx75 pm, 3 um)Z3 5, SR B & T IE 2 P %E, Protein
Discover # X HE H BT T4 43 0 A R IBORAN S . AR sl Ak Jr AR T RERN R T AL
SR AL AT PR A5 BE R Al KA A R ), BRI 4 Vivaspin Turbo 4 (3 kDa)7# 4lifb Al StageTips C g
BRER)E, RESZEIEREIRAS T U T 0, AT 20172020 4EDUJ1 3 X &R 2 TP UcE SR 23
PRIGE T B IS 4, L %E MSDIN #EEARSC IR PR BT AE F1 504y ST 6s 8 Aol A 4 LA, 22 v AT
AR 414, o 13 Z5 AT (1 220 23 BRESH B R 2R ah 20 A, w3 H R I TE M RRAE MR AR 3 o
G0 O ILR R | FRRER, IMENTEAS SRS . DNA Y RIRE A B9 RN T vk, A TR A
Ja PR R
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Determination of toxic related endogenous precursor proteins of Amanita
by nanolitron liquid chromatography-electrostatic field orbital trap
mass spectrometry
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(Chengdu Center for Disease Control and Prevention, Chengdu 610041, China)

ABSTRACT: Objective To establish a method for the determination of MSDIN genes coded, endogenous toxic
proproteins in Amanita genus by nanolitron liquid chromatography-electrostatic field orbital trap mass spectrometry.
Methods After the water extraction and ultrafiltration, the sample was desalted by StageTips C;g. A gradient elution
program was used with a 0.1% formic acid aqueous solution and a mixture of acetonitrile/water (4:1, V:¥) containing
0.1% formic acid as the mobile phase. Proteins, which were first bonded in an Acclaim™ PepMap™100 Cg (70 mmx75 pm,
3 um) pre-enrichment column, then separated on an Acclaim™ PepMap™100 Cg (150 mmx75 p m, 3 um) column.

The ionization mode was set as positive ion mode of electrospray ion source. Protein Discover software was applied
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for protein identification. The types of protein extract, methods of protein purification and types of protease were

compared and optimized. Results

After optimizing the pre-treatment conditions, set water was used as the

extraction solvent, the extract was then separated and purified by Vivaspin Turbo 4 (3 kDa) and desalinated by

StageTips C,g. The sample was analyzed in a non enzymatic condition. A total of 50 MSDIN related proproteins were

identified in 23 Amanita strains that collected in food poisoning incidents in Sichuan from 2017 to 2020. Compared

with proteins found in 8 edible mushrooms, 41 proproteins were identified as Amanita specificity. Among which 13

proproteins were found in all 23 test strains, and could serve as the potential characteristic target molecules.

Conclusion The method is capable of simplicity, velocity and specificity, and can be preliminarily applied for rapid

identification of Amanita as complementary methods for morphological identification, DNA sequencing and toxins

detection.

KEY WORDS: nanolitron liquid chromatography-electrostatic field orbital trap mass spectrometry; MSDIN toxic

related endogenous precursor proteins; Amanita
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B A B ik LA A B R, — EIRZ H R %
BRI 5 R TR B s o — B — % A e e
R SBR[ R, A6 SR BT b2 K A A I R A
Al WoR, BEAEAA 100 A D g g A, FR
1 45 R 2R TE 4000 Fh L |, 2010—2022 4E v [F 905 T by
bl AR EERGE R R dE R 10845 A2, PR
40931 4], FET™ 836 N, WHILHE N 2.04%. EE#E PR R E
YR HERAP RO TR EEE N R PR
T NBCEH, A 60%FIBET-H b & R T ARS8 3 A0 1
5%, FEAPE: 4K ZENREE IR (Amanita) . 251
)& (Galerina) I 45 J& (Lepiota) AR /3 Fh 261

FESHRGT R TR s b, 1875 08 2 ek L
HE A REER, HEESH 3 MRS E: By
BEAK . R, LR P A R R HE B T
— AR G, FR O PR R G 5 £ P9 A R R 1
FEERY SR LA “MSDIN AR 45, Rl Ik 3 785 R 26 35 2 M G i
DK % It iy 45 4 “MSDINY & [H Z KIS, it 5 5% s 4 2 )
&, JLman s R AR 2R B eI 15 AR
TR . FESAT MBS, B RAE 6 RSB R,
B¥ET 24 4 MSDIN M NIRRT AR A, F A
WAL (A. bisporigera) FLk T YT (A. phalloides)n] L&
B R AVFRR KB, 0 5 s e T, R HCh
KA BEEASCHIAE A hTI8E R “MSDIN M X 3L H
1 Z R, AP A VT 22 B MR DG D UM iR 2 R Bl R B

WL R Y hEE, WMAMLEAERS 1~2d
A A O, 2 g A e A A A R R R, H
H e A SR 9T T B R v B A R R HEAT IS B
HIF L O T RERS PSR SIRRIATY, X TR E R
R, AR EENY fEayh R gD, REE
YIE) RARSMNE B L3R, TovkIEA T 4n 3 i Py IR 4R AE 151

FURBE A X LA 75 BRI (2 2 A S A S el
PR ik R - ST T PO SR A o i SR
H TR IR 2 AR o il R D FLXE LRI, B
LERICEA R SR F R, N THR @35 - i 5 il
B o v B RO g, R S e R AT R AR A
553 A AR 2 A GBS R A 5, AT AM I E A
EHM . ZAEILRR B mRNA FFAIEE, 7EI0A A5 bR
HEMAYTR DL, RIS T F AR 1 AT e P A
SRR S 3R H MSDIN 35 M 56 P M R AR 26 1 1
FPAMEE, REMS MR H IR R, MR 15 RS
BB TE N A R 8 2 R L, 7RI R P
JEDR R, PEATHIWOR T R E IR R R, BRI
PR BIEAR, i AR AR B2 Wi o

BT, AT E S A AN S B, R e
FHFFEH MSDIN FEPEAR LR ME B ERE A OC N IR
PERTAREE A AOESE, ST A TR (3% - i 2 Ll B 5
Tk, FILA RS TSR 8 MSDIN #EEAH DG M w4 2
F, WFSERSTE MR MSDIN HHOCHT MR (1 A9 FIAFHIE; 18
i PO 23 RIS T TR X 4 T T P ] ) 22
5, BZE MSDIN BEPEAR S N IRPE T M A 7E AN TR RS 1
JE . DA TR TR R 4 P SR IR DL, B i v
i MSDIN HISCHT A A A TR R RHE AR 205,
TR TR R 2R s 0 DR R, ARSI S S Ty
5%

1 MR5ERE

1.1 {2 5EF
23 WREEGE R B R R IR, AR A
YR B A PR Bl 3@ 1 DNA M A S A E R -
UltiMate 3000 RSLCnano #§FFWAHE G R4 . Q
Exactive Plus Fii{% . Varioskan fifi#5{% . Mutifuge X Pro
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Vo R 3 B U HL(SE [E Thermo Fisher Scientific 23 w]); Dry
Block Heater 2 fHIRINENEE | Vortex 3 IRHE R (FEE KA
25 Fl); KB240 fH iR %5 5744 (75 E BINDER 23 F]); EZ-2 Elite
W ZE KR TAEuE (JE1E GeneVac /A F); Pulverisette 11 JJZ{
WFEEHL(fE [ FRITSCH /A w); PL602E HiL 1 FKAF-(KE B 0.01 g,
B LR R R 2 A F]).

Vivacon 500 (30 kDa), Vivaspin Turbo 4 (3 kDa).
Vivaspin 15R (5 kDa) i 2.0V 45 8 (75 [ 8 2 R 2 v
Empore Cig [EIFHZERUE(47 mm ID, SEEER A RAAD);
Oasis PRIME MCX 96 LIS EBA(2 mg/30 pm, EH
Waters 7 Fl); Bradford Z& 13k I & 857 & . Protease
Inhibitor Cocktail , it 4% L IE (radio-immunoprecipitation
assay, RIPA)ZYf#IK (35 Thermo Fisher Scientific /A ]); JHii
FIFEAMFQ0 ug, FE Promega 23 H)); RIREEE . JRE. =
T S5 B 5 (1,4-dithiothreitol, DTT) . ##t Z Bt ¥ (3-indoleacetic
acid, TAA) ., 7K H ZEfilf /8t 56 (phenylmethylsulfonyl fluoride,
PMSF)(2: ¥4, 2 Sigma A7), WG . ZWE(Ritat,
Fisher 23 wl); A4 ok 7= 43 b a8 i B 1k
A BRA D, S2E KN MilliQ 47K A (3£ E Millipore
o)l B Al .

12 W
12,1 HablE

P AR B B AR AN S A S 2 f P, AR &
TR S R A, R BB R, s T
1y, —80°CHR-17;

122 ZARK

BUMME S RERL 2.0 ¢ T 15 mL .04, (1)alik3ZE
e MA 3.0 mL F#E4IK, 49°CIRHEIRS) 5 min; (2) RIPA %4
RIS A 3 mL 240, 4°CHIENRES) 30 min, Z
Ja S EI45IA 30 uL Protease Inhibitor Cocktail A1 PMSF,
TRHEIR ] 2 min Ji, 1000 r/min .0 10 min, B FERE
EBE B WA AT, 4000 r/min B5.0 15 min, JE K8 1
Bradford 52 HE H &

IR & w2y 20 pg IUFEWET 1.5 mL EP &+,
A 1 mol/L DTT, ffi AV 50 mmol/L, 90°CH# 7 5 min
Je; LA 0.5 mol/L TAA, 37°CHEYEHFH 30 min J&, 12000 r/min
BL 5 min, BIERZET R
123 & At b

fif FH W& N B f# (filter-aided sample preparation,
FASP)P 2% Vivaspin Turbo 4 (3 kDa)# g 8 .44 4
200 pL 100mmol/L NaOH FI 8 mol/L JR ZiG1L/5, #HkeEsh
R E ISP, A 200 pL 8 mol/L JRZ, 12000 r/min
B0 20 min, EHE 3K, ZJF M IEELOE A 200 uL
50 mmol/L BRER S AL AW, 12000 r/min #5.0> 20 min, FH 2
W FEBLEET IR E NINA 10 pL JBE8E 87 i
(20 pg/mL)#1 90 pL 50 mmol/L MR EELVEW, RS E T

HL AR RS SR A T 37°CIFE 14~16 by WWHZAG, Kl
TEE 12000 t/min B0 15 min, WA, I RS BEIEE
HIA 200 pL 50 mmol/L BRER S AL M, 12000 r/min #5.0»
15 min /&, KWIRIERIMIERAIE, ZTRH.

124 HERERE

(1) StageTips Bih: {#iH Empore C,g [EAHZEBUEAI
200 uL Bk, HIVE StageTips® 2UNKE FHLABRER, H
WABBRUNT . M ZETFES A 100 pL 0.5% L FRH R
(buffer B), L7850 fi#; KUK StageTips /M H 435 iin
A 200 uL iz (buffer A). & 0.5%Z BRI /7K (4:1, V21)
&AW (Buffer D) Buffer B#EATE1k; JIA 100 pL 7843%
FRFERGS AR, BT G AR, 200 uL Buffer B ik
KRR, BSR4 B 200 pL 7% 0.5% LRI
Z &K (32, V-V R4 W (Buffer C), 2x200 pL Buffer D ¥/
AT

(2) Oasis PRIME MCX 96 fLig i PEidR bkik: 2B
FH 200 L HEERK I AL /IR, SRR Sh SR R LA,
FH 200 L 2% R/K . 5% BKIEBORGE/IME, e
2x25 pL Sk G R[2% 20 KW 3:2, V) [t
FHHEF TR

i LR VERRIR 50°CZE T, A 40 puL 0.1%H BRIE TR K
W, WHEIRA] 5 min, EHLAHT.

1.2.5 #AFiEAn &8-S B HT

BiESEE RAXMKE RS Acclaim PepMap 100 Cg
(70 mmx75 pm, 3 pm) TR BEBORE S 7R LR & S A BR
£h; Acclaim PepMap 100 Cig (150 mmx75 pm, 3 um ) F#
o R Z R 1A A Ar 0.1%H BRK TG sk
A B: & 0.1%H BRI ZIE /K (4:1, ViV, R TR 1 v
F(F 1), HiE: 300 nL/min; FEEER: 4 pL, #EAET K pL
Pickup.

S SH: B R IR 280°C, —ZRIERAE
YLK m/z: 300~1800, W55 HIE: 2.8 KV, — TG &5
B 70 k (m/z 200), A 318 5% (automated gain control,
AGO)fH: 3x10°; R FRa¥ER: 17.5 k; AGC {A:
1x10°, R AR]: 200 ms, @& E OSEEE: 1.6 m/z,
WA G YRR VAR ET 20 FERES FHEIT 20 A4
i, H—fbhaeR: 27 eV, B PR REREE R
5 (high energy collision dissociation, HCD), #hZHE=s i} [a]:
30s, HUTTHEBRIET: HESF . +1 MEFREMHR=T 1
BT
1.3 #HIELIE

R Protein Discover B#HTH AL E, AR
WEEHEE . % GeneBank H' MSDIN #H 5 35k [R5 15 {4 5 4
% IR P 515 B, 5 Uniprot-Swiss-MSDIN-Amanita
(Version 2019-08-17) 1 it £ 71 52 [ 1 14728 L EEXT, BOIE
fEFg @AW 7T MSDIN 25 P 41 56 P9 U5 M 28 (1 0 )%,
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GeneBank H 743 Ak Ay 2 B IR R4 4% H LIEEH 44 1%
B, HAZHUEARKZE#E Uniprot ID 1HE; & EABRX
4 none; B F ARVFIRKIRZER 10 ppm, FE&F RITFRK
254 0.02 Da; BEEMEMIEIE: MR (cysteine, Cys)hi
Hefk, PIAMEMITE: B N Yfi(protein N-term)Z Bifk
1 H AR & B2 (methionine, Met) 1Y 54k o FAE K B (Unique
peptide) % iF BILFRE 5 H =80%, KB MEAEE/DE
B AFAEREE, B8 5% E I PH 2R (false discovery rate,
FDR)<0.01,

Perseus {4 5% 5 AR B3 4% 1E A7 U9 — £k Rl 2% (i b 3,
KA ¢ Kp BT H A B R A AT B R R R AR A
TR, LL P<0.05 HERAGITEESL; R Protein
Discover {44 BT EI %, Simea 14.1 AL H] 232501k
P FHHIS ]

®1 HIAREGEEBERRER

Table 1 Gradient elution program for nanoflow liquid

chromatography

i ] WA A/% B B/% i/ (nL/min)
0.00 97 3 300
5.00 92 8 300
85.00 78 22 300
100.00 70 30 300
110.00 10 90 300
120.00 10 90 300

2 HRED

2.1 HSEICIER AR
2.1.1 MSDIN A B AR G IR 4L 4E
NIRRT R AN AL, FAAETARAN . SJNE
o, O T R BB SR IBON R AR 11, ASBIESE 4 S
RIPA ZR AUK R B A 1 3R BOUSCRBEF T by 2ERE
PRt SR BURIMA B — 3L T (2.0 g BERINA 3.0 mL
PRI, 4li7KBE S 4°CIRHER 2] 5 min, RIPA 247 BURR i
4°CHRBRIIR 4] 30 min J&, i Bradford i3 €, HRyEHREUK
FIANTE, 4350 ERE i s AR O br i 2, 45 R BR:
RIPA $EHUR A 8 (b M 2.3 mg/mL, Zhi7K3RBOR
PR AR 1.7 mg/mL; W UL, FAERE G IO = — 3%
FITEOLT, RIPA $2& U 0 B BUSCR S 4T
2.1.2 MSDIN AR MWAIRE G 5 B thib 7 ik ehit i
122 PREIAMERAVRE RS T AU ES
KR MSDIN PEMEFTAZE A, W T A A 5
F-(ANZAEE %), % T MSDIN T 3¢ N IR RTIA R 1 1Y
BFEIPNT 0.6~4.1 kDa, N T #E—240 8 BARATIAE
[, A Vivaspin Turbo 4 (3 kDa)# Vivaspin 15R (5 kDa)it#
UEAE X RIPA 32 BURAUK S BUR A T2 U8 ¥R 46, 3 kDa i

I8 W 22 Bradford a5 &I %E I, RIPA B 98 9 Joi 2 k2 7
4 0.74 mg/mL; AUKBISATEWRE N 0.58 mg/mL; 5 kDa
UE 2% Bradford IR &0 E 5, RIPA VT LR EE A 0.93 mg/mL,
Sl K UEUT R R 0.67 mg/mL ., £ 4 T LR AR UE
Ja PR AR, Ay A HERE 1.2 PSR Tk AT
MSDIN P RTREE F 9 558 805 B2 NG kpa, ripay M 56
A, Nis wpa, rieay M 53 1>, Nz pa, k) 50 A, Nis kpa, iy N 44
AN ). ZEF] RIPA R oA T b B R #
(sodium dodecyl sulfate, SDS)§ 43, 5 L FH BT HT,
FEATAE ] 8 mol/L FREZE IR HEAT S 850 vk, 2
BONIGEL ., ent, B, AR EERAUK AR RBOA T, 18
WK £ Vivaspin Turbo 4 (3 kDa)sr & 4lifk, VIRRIREESLE
ZRREE, FERNIEERE A E .

N N

(5 kDa, RIPA) (3 kDa, 4li7k)

N N

(3 kDa, RIPA)

(5 kDa, 4li7k)

Bl 1 AREFASEE B0 2 AR R A F LA g
THUE S B E B
Fig.1 Protein identification numbers in different extracting
solution filtered by ultrafiltration tubes with different
molecular weight cut off

2.1.3 MSDIN A RHEFAHE G LT R G BHLE

BE T AR 3% - 5 3 PR BT E HOR (4 48 B2 A AT,
W R < 03 (shotgun) (A 2 3300 SRS 2 1R Y
it it 22 K7 WA T 0 A DA SR TR ARG 3R, DA Aff 2 4 1 I
PRI AR I T S 1 35 ) A o 0 O 2K 40 I 2 I it v g 24
fRFFIE, &4 8~15 NEERRMIKE:, HITIEm N 5 e,
B AR R e E o, % B R . MSDIN AH¢
PIEPERTIAREE (19 6~37 ML, Wi m L E g, A
WFFEAEAE AR U 43 0 I AT TG 6 S Ik I PN )
TR INAAT A 25 (g, il FASP BEpIMAR, $ii 1.2.4
HBRIATRRER S, EALHT. SR BN S A RERR
JEREG s E H MSDIN AHSCRTAE D 57 4 Wi
Tk S P9 DDA AE & S B AR B0 18 4 &
BEFT R ARE S AR LA B 43 A, o 40 AR R
W 4 RS TR I AL A (K] 2) P T A 2ok FAE P
K (14~16 h), FEIAMH T EY P bR
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B Y E N, HEE A BRSSO A RS R, AT ST
PAERG R SR, % MSDIN A SBR[ -7 2047 .

o A AT A DI

14
(21.2%)

none

2 R[EEEBEEFA T MSDIN PIURYE AT %58 51
Fig.2 Identified numbers of MSDIN endogenous precursor protein
under the action of different proteases

2.1.4 MSDIN W R MATAE & i 7 ik eyt 5

MSDIN Py U5 Fif A 2 1 SR ORI A K Ay
SN R GE P ER By, FEEAT G AT 2 m, R T B Ik
TR B SR & AE, $em R U, T R BRI B
MY . X TIRA B E 72 MCX M
StageTips Cig 2c7FF, PIEMERTIAE (A% E 250
b A PR A A —BUW AT T, MCX 96 FLIM R TEBiAR
AR T E RO 13, 10ifd T StageTips Cg B ER 5 % & & 1
Bih SOGLT s T MCX FiEFr 13 MEARSF),
[Ht, e StageTips Cps %t MSDIN Py JE LR A 1 1
TThRER
2.2 MSDIN AR M AR R BB FRILHF1E

MSDIN P 52 R4 K 1 046 B T HL AT 40 A A +3~+6
Wr2Z 181, Fi BT A0f EE (m/z) T 545 B 2R 11 0 F o A1 Ry
1.2~4.0 kDa, A B AR 1 B I S 10 i A R 1 +2 4 28

T, ULHIRE S A B R AR, R A I Y B P A AL
SEPERRAR, ER I T i v 0 AR B D, RN
A FLAE T REAS B AR B 4> F =K 1.0 kDa R
RERZE (HEEF IR (AT 2.0E°~3.0B", Hirp DL i
fiF 2.0B7 BRI A 3, WR{E WAL, 2% &S SN E M -
Bl e i — R M R R R (] 3).

6.5+
3.17E+06
6.0 R
550
5.0p -
& i
EEg al
= =
40} . . E
3.5t
3.0}

2.5 1 I I I I 1
200 400 600 800 1000 1200 1400 0
JEfi He/Da

P&l 3  MSDIN HiI{AZE 11 ST HHiE
Fig.3 Mass spectrometry properties of MSDIN precursor proteins

2.3 MSDIN SMHEXEIHEANLEELER

X} 2017—2020 4FPU )1 H (X 4y o 35 3 HP AR 21 Y
23 PRIGE HJE W B 15 0TS, Protein Discover F{F L% E
WIEPERTREE 50 M3 2), 45N FEARIRET, £
BRI (R DL E 8 R Z R IR P 508 U 7, R e
IR HIM N A C o &R 3~5 NMEFERRINE K, (B3
BEPET A AN “GIGCNPCV A F I 4l vh i, A & 2257, 1)
b F M AT ACIRZS ;3 k2 5 TS AR 5 o L P R X 5
55, 22 WA T S R B e I RTA R AE B R ik
— TR, TEC AW 50 DMETEE AT, 23 RS
AR 2B g AT B AR AL 13 (5 3), HAR AR Ik BE —
W BIL(E 4), WRRERE S MSDIN #EH L m A
FE VA —E BB ZREVE, 553 K 4 A Sk 40 M S BF
FEAERO—F

*2 VBHRBEEREFEPLEEHM 50 # MSDIN RIRMERTHES
Table 2  Fifty kinds of MSDIN precursor protein identified from 23 strains of Amanita species

%' AR BB HEAAE S LU PSS
USL408 alpha-amanitin proprotein 5 16 NATRLPIWGIGCNPCVGDEVAALLTRGEA Amanita exitialis
USL3M7* beta-amanitin proprotein 17 SDINATRLPIWGIGCDPCVGDDVTAL Amanita exitialis
A0A023IWMS8 alpha-amanitin proprotein 18 SDINATRLPIWGIGCNPSVGDEVTAL Amanita rimosa
AO0A023IWG4* alpha-amanitin proprotein 15 SDINATRLPIWGIGCNPSVGDEVTAL Amanita fuliginea
D6CFW3 beta-amanitin proprotein 17 INATRLPIWGIGCDPCIGDDVTALLTRGEA Amanita phalloides
AO0A023IWE3 alpha-amanitin proprotein 14 NATRLPIWGIGCNPCVGDEVTALLTRGEA Amanita fuligineoides
USL406* alpha-amanitin proprotein 1 16 NATRLPIWGIGCNPCVGDDVTSVLTRGEA Amanita exitialis
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A8WTM4* alpha-amanitin proprotein 15 MSDINATRLPIWGIGCNPCVGDDVTTLLTRGEA Amanita bisporigera
A0A023IWK6 beta-amanitin proprotein 13 NATRLPIWGIGCDPCVGDEVTALLTRGEA Amanita phalloides
USL3J9 MSDIN-like toxin proprotein 8 11 SDINATRLPFVFVASPPCVGDDIA Amanita exitialis
USL396%* MSDIN-like toxin proprotein 6 11 SDINTTRLPFVFVASPPCVGDDIAMVLTRG Amanita exitialis
A8WTMO9 MSDIN-like toxin proprotein 1 10 SDINVTRLPGFVPILFPCVGDDVNTAL Amanita bisporigera
AO0A023IWE2 beta-amanitin proprotein 14 DINATRLPIWGIGCDPCVGDDVTAVLTRGEA Amanita pallidorosea
ASWTNO* MSDIN-like toxin proprotein 2 9 SDINTARLPFYQFPDFKYPCVGDDIEMVL Amanita bisporigera
POCU62 cycloamanide F proprotein 9 SDINATRLPIVGILGLPCIGDDVNSTLTHGE Amanita phalloides
A0A023IWM7* beta-amanitin proprotein 10 SDINATRLPIWGIGCDPCVGDDVAALTTRGE Amanita rimosa
AO0A023IWD9  MSDIN-like toxin proprotein 4 8 SDINATRLPVWIGYSPCVGDDCIALLTR Amanita exitialis
A8WTNS MSDIN-like toxin proprotein 10 7 SDINATRLPGAYPPVPMPCVGDADNFTLTRGE Amanita bisporigera
USL409%* MSDIN-like toxin proprotein 2 6 SDINATRLPIIWAPVVPCISDDNDSTLTR Amanita exitialis
AO0A023TWMS"  MSDIN-like toxin proprotein 2 5 SDINATRLPIILAPIIPCINDDVNSTLTSG Amanita phalloides
A8WTP0 MSDIN-like toxin proprotein 12 6 SDINATRLPHPFPLGLQPCAGDVDNLTLTKGEG Amanita bisporigera
A8WT7N4 MSDIN-like toxin proprotein 6 6 INGTRLPIPGLIPLGIPCVSDDVNPTLTRGE Amanita bisporigera
USL3J5 amanexitide proprotein 1 7 SDINTARLPVFSLPVFFPFVSDDIQAVLTRGESL Amanita exitialis
A8W7TN3 MSDIN-like toxin proprotein 5 7 SDINTARLPYVVFMSFIPPCVNDDIQ Amanita bisporigera
A0A023IWG2* MSDIN-like toxin proprotein 6 5 SDINATRLPLILLAALGIPSDDADSTLTRGER Amanita phalloides
A0A023IWG1* MSDIN-like toxin proprotein 3 6 SDINATRLPVWIGYSPCVGDDAVAL Amanita fuligineoides
USL3K1 amanexitide proprotein 2 5 SDINATRLPVFSLPVFFPFVSDDIQAVLTRGESL Amanita exitialis
U5L3M6" MSDIN-like toxin proprotein 5 6 SDINATRLPLFFPPDFRPPCVGDADNFTLTRGENL Amanita exitialis
A8WTM7 phallacidin proprotein 1 4 SDINATRLPAWLVDCPCVGDDVNRLLTRGESL Amanita bisporigera
POCU61 cycloamanide E proprotein 5 SDINAARLPSFFFPVPCISDDIEMVLTRGES Amanita phalloides
AOA023IWE0? MSDIN-like toxin proprotein 1 5 SDINATCLPAWLALCPCVGDDVNPTLT Amanita fuligineoides
A8WTN6* MSDIN-like toxin proprotein 8 6 SDINTARLPCIGFLGIPSVGDDIEMVLRHG Amanita bisporigera
POCUSS cycloamanide B proprotein 5 SDINAARLPSFFFPIPCISDDIEMVLTRGESLC Amanita phalloides
A8WTN1* MSDIN-like toxin proprotein 3 5 SDINTARLPFFQPPEFRPPCVGDDIEMVLTRG Amanita bisporigera
AOA023TWKS5*  MSDIN-like toxin proprotein 2 5 SDINATRVPAWLAECPCVGDDISHLLTRGE Amanita rimosa
AO0A023IWK3  MSDIN-like toxin proprotein 2 4 SDINATRLPVWIGCSPCVGDDCIA Amanita fuliginea
POCU65 phalloidin proprotein 4 SDINASRLPAWLATCPCVGDDVNPTLSRGES Amanita phalloides
U5L3J7 MSDIN-like toxin proprotein 7 3 SDINATRLPAWLTDCPCVGDDVNRLLTRGESL Amanita exitialis
AO0A023IWIS phallacidin proprotein 3 SDINATRLPAWLVDCPCVGDDINRLLTR Amanita pallidorosea
AOA023IWE1” MSDIN-like toxin proprotein 4 3 SDINGTRLPWLATCPCVGEDVNPTLSR Amanita phalloides
U5L3X0 MSDIN-like toxin proprotein 1 4 SDINATRLPIFWFIYFPCVSDVDSTL Amanita exitialis
ASWTP1* beta-amanitin proprotein 4 SDINATRLPIWGIGCDPCIGDDVT Amanita phalloides
AO0A023IWK4  MSDIN-like toxin proprotein 3 3 SDINATRLPSFFFPIPCISDDIEMVLTRGE Amanita phalloides
A8W7P3 phalloidin proprotein (fragment) 2 SDINATRLPAWLATCPCAGDDVNPLLTR Amanita ocreata
USL3M8* MSDIN-like toxin proprotein 3 3 SDINVIRAPLLILSILPCVGDDIEVLRRGEG Amanita exitialis
A0A023TWI4"  MSDIN-like toxin proprotein 2 2 SDINATRLPHLVRYPPYVGDGTDLTLNRGE Amanita fuligineoides
A8WTNY* MSDIN-like toxin proprotein 11 2 SDINATRLPGMEPPSPMPCVGDADNEFTL Amanita bisporigera
POCU64 phalloidin proprotein 2 SDINTTCLPAWLATCPCTGDDVNPTLTCGE Amanita phalloides
ABWTP2 MSDIN-like toxin proprotein a 2 SDINATRLPIGILLPPCIGDDVTLLL Amanita phalloides
ASWTN2* MSDIN-like toxin proprotein 4 2 SDINTARLPLFLPPVRMPPCVGDDIEMVLTRG Amanita bisporigera
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Table 3 Monitoring information of 13 kinds of common precursor proteins identified from 23 Amanita species

% 5 LR INE Jii L /Da HL A £ iR 22 /ppm fRE
USL3M7 SDINATRLPIWGIGCDPCVGDDVTAL 676.08423 +4 7.06 41.6
AO0A023TWG4 SDINATRLPIWGIGCNPSVGDEVTAL 675.33917 +4 5.79 394
USL406 NATRLPIWGIGCNPCVGDDVTSVLTRGEA 754.37323 +4 3.70 20.3
A8WTM4 MSDINATRLPIWGIGCNPCVGDDVTTLLTRGEA 1163.56091 +3 8.28 5.35
USL396 SDINTTRLPFVFVASPPCVGDDIAMVLTRG 798.66492 +4 4.72 13.7
A8WTNO SDINTARLPFYQFPDFKYPCVGDDIEMVL 849.15802 +4 1.99 9.37
AO0A023TWM7 SDINATRLPIWGIGCDPCVGDDVAALTTRGE 1072.52612 +3 5.55 113
USL409 SDINATRLPIIWAPVVPCISDDNDSTLTR 531.27893 +6 6.96 16.8
AO0A023IWG1 SDINATRLPVWIGYSPCVGDDAVAL 878.09943 +3 9.06 53.7
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A8W7P1 SDINATRLPIWGIGCDPCIGDDVT 844.39697 +3 5.58 34.6
USL3M8 SDINVIRAPLLILSILPCVGDDIEVLRRGEG 1115.96387 +3 6.21 8.82
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Fig.4 Secondary mass spectras of the 13 kinds of common precursor protein characteristic peptides of Amanita species
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