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Analysis of New Conotoxin cr5a by nano Q-ESI-TOF-MS/MS
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Abstract:crba is a new conotoxin isolated from the venom of conus carateristicus, which is
one kind of gastropod mollusks in South China Sea. In order to validate the sequence, the
iodoacetamide derivative of cr5a was analyzed by nano quadrupole electrospray ionization
time of flight tandem mass spectrometry (nano Q-ESI-TOF-MS/MS). Tandem mass spec-
tral data were acquired and processed with MassLLynx 3.5, and then amino acid sequences
were deduced with MassSeq software according to the mass differences between y- or b-ion
ladder series and confirmed by manual interpretation. The sequence of CCKFQFLNFCCNE
is identical with the result of N-terminal Edman sequence analysis, and the result is valida-
ted further.

Key words: nano quadrupole electrospray ionization time of flight tandem mass spectrometry
(nano Q-ESI-TOF-MS/MS); conotoxin; de novo sequencing

:2006-08-20; :2006-12-29
( :20272083)

(1970~), ( ), . . . E-mail; shangyiliu@ hotmail. com



88 28
) C
s s o crba ,
[6] s
o ) (ESI-TOF-MS/MS)  crba
N Edman ] (IAM) ,
C C ) o
N Edman ( 1
50 ) H 1.1
( 10 pmol), /
; (MALDI-TOF MS). Micromass
( 95%); N , MassLynx 3.5 H
H Q-TOF micro
; ; Micromass s
PTH- , (nano ESI)  MassLynx 3.5
[2] s C i
) 1.2
e s . C croa ,
N C HPLC . D,L- (DTT)
) . (BR): ;
(IAM) . Fluka Biochemika sa- -4~
, (CCA) ; Sigma ;
(collision-induced dissociation, CID )L .
(post source decay, PSD)M 1.3
( b- 1.3.1 crba 1 nmol cr5a
y- ) ) 5 uL1 M TrissHOAc ¢ 0.01 M ED-
o TA) (pH 8.5), 2.9 mg ,
s 37 C 1.5 h, 0.15mg D, L-
, , N, , 37°C 5 h,
N R , 0.5 mg R 20
(pmol )N min Cys Zip-Tip( Millipore
. ) . MALDI-
TOF  ESI-TOF .
o 1.3.2 MALDI-TOF ,
10~35 , 337 nm, 15 kV, 2 950 V,
. 500 V, 1 850 V,
s , MassLynx 3.5 R
) o 1.3.3 ESI-TOF-MS(MS/MS)
, Q-TOF micro (Nano-
s o Spray) 2 pll crda
crba (conus carac- . MassLynx 3. 5
teristicus) , MassSeq

s N Edman

o



Glu-fib 1B crba , crba
; 80 C, 50 V ; TOF 2.2 cr5a ESI-TOF
9.1 kV; MCP 2 200 V; crba IAM ESI-TOF
800~1 000 V, 2, (A . (B)
, , MaxEnt3 o (A)
¢ 30V) . crba TAM [M + 2H *" (m/=z
913.86) [ M+Na+HJ*" (m/z 924.85) [M+
2 K+HI]*" (m/z 942. 36) ;
N C crba [M—+2H]*" (m/z 797. 80) )
crba CCK- MALDI-TOF .
FQFLNFCCNE, crba m/z 913. 86
) 1AM . .
2.1 cr5a (IAM) 2.3 cra ESI-TOF
MALDI-TOF m/z 913. 86
1 crbaC  A) IAM crba 3, MassEnt3 MassSeq
(IAM)C B) MALDI-TOF , ) CCKFD-
[M+HI" 1594.43 1 826. 68, FLNFCCDE.
232. 25, —CH,CONH, (IAM 1 825.70 Da, 1 825.76 Da o
) 58. 03 4, sy yl.yl2 b-
crba 4 Cys bl s )
. , crba [M -+ Na]™® ,
(m/z1 616.42) [M-+K]" (m/z 1 632.39), o croa
crba(IAM) [M+ Na]* [ M+ o
K]* m/z 1 838. 65 m/z 1 864. 66,

< 100f Ehpa R
3 132 i c A
g Z-l= = Cff
= = - P
E : ¢ 2 Yoo e
< 50 2% " ; %%
[ T2 = [ A
2 z =
=
o 0
&~ 1 580 1 600 1 620 1 640 1 660 1 680 1 700
m/z
cr5a(AM)

. —
< 100t o st
8 B i e
§ cr5a Eg K e
= — = °
=1
é 50w ©_

T4% Tz oo S
: s Fe %0 £oE
= Q"z =% < S
% 0 mhl — Em.l sttt il B A0 W !
= 1 600 1 640 1 680 1 720 1760 1 800 1 840

m/z
1 corSa(  A) IAM ( B) MALDI-TOF

Fig.1 MALDI-TOF-MS of cr5a (A) and its IAM derivative (B)
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Fig. 2 ESI-TOF-MS of cr5a IAM derivative
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(A) Mass spectrum of multiply charged ions; (B) Mass spectrum of MaxEnt3 transform

R R Pl

b= BT Mroa e

oL I T

el I

= bl EAAF aord wbwped

St HHE LR B L L. RZde

[T LTI T PR [ L L U T R W T )

ke L
F

LR

(TN ] i '
P PO !
i e i
i v i
3 q
i i
i Nt
H -
i
[ 1]
iy el
LT
TER
LETIRT B
LI ) Y
o -
ITn T “e
#
) G

w0

EILT

L s SR RN SR Lok ok ks B B Y

LRSS TR e P o TR

L. i3

R |

L Bt
b 'y -
1%
Jug on
AR .
.5.__':_I_ FoL g

sy | 1l | St 158

s

iy eatd .-I-u... ] PRI P PR |

| IR P LY
e
£} e

fas I 1'| LT ]

s
| Tt

m/z 913.86  ESI-TOF-MS/MS

Fig. 3 ESI-TOF-MS/MS of m/z 913. 86
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