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Abstract; CLAVATA3/Embryo surrounding region (CLE) peptides, the largest family
of plant peptide hormones, is critical in regulating cell differentiation and division in
meristematic tissues in plants. In this study, ultra-high performance liquid chromatog-
raphy-quadrupole time-of-flight mass spectrometry (UPLC-QTOF MS) equipped with

an electrospray ionization source (ESI) was used to investigate the fragmentation mech-
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anism of five typical CLE peptides. The results showed that the strongest parent ion of
CLE peptides was two or three fold protonated ion. Under the optimal collision energy
(15-20 V), the collision-induced dissociation (CID) of CLE peptides mainly generate
b-type and y-type fragment ions due to the cleavage of polypeptide bonds. Based on the
MS/MS spectra of peptides standards, it was concluded that highly abundant product
ions such as b; and y, ion were easily formed by the cleavage at the Xxx-Pro (Xxx
denotes any other amino acid) , Xxx-Hyp, Xxx-Gly or Gly-Xxx amide bond. In order to
verify above fragment mechanism, a synthesized CLE-like peptide (CLEL) was tested
and the mass spectrometry fragmentation behavior of experiment was completely in line
with that of predictions. It could be seen that the fragmentation mechanism mentioned
above had strong applicability to CLE family peptides. According to the structure-activity
relationship revealed by plant physiologist, the CLE residues R1/H1, P4, P7, P9, G6
and H12/N12 are critical for their function. Combined with the cleavage patterns of
CLE peptides and the conserved amino acid residues mentioned above, y,, y,» bs, bs,
ys and y; ion are valuable for qualitative analysis. So the mass spectrum fragmentation
mode and fragment ions (y,, bs. y,» and y; ion) of the CLE dodecapeptide motif in Ara-
bidopsis were predicted, which would provide the necessary scientific basis for the quan-
titative and qualitative analysis of CLE peptides. Considering the highly conservative
structure of the CLE family structure, a data-independent CLE peptides screening and
identification strategy based on these mass spectrometry fragmentation behaviors was
put forward. Herein, CLEL was used as an unknown peptide to initially verify the feasi-
bility of above screening strategy. The deduced structure by MasslLynx software was
almost identical with real peptide sequence of CLLEL but minor difference in order of the
last four residues, which could be easily corrected based on the conserve structure of
CLE peptide family. This work will be very helpful for biologists to search those hidden
predicted CLE peptides in plant kingdom. Furthermore, the high-abundance product
ions of CLE peptides, by, y, and bs; ion, are valuable for quantitative analysis.

Key words: CLAVATA3/Embryo surrounding region (CLE) peptides; plant peptide
hormones; liquid chromatography-mass spectrometry (LLC-MS); fragmentation mecha-

nism
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Table 1 Amino acid sequences and typical

quasi-molecular ions of five CLE peptides and CLEL

" BRI WS T8 T
N
Amino acid Quasi-molecular
Peptide
sequence ion (m/=z)

CLV3 RTVPSGPDPLHH  656. 8420 M+ 2H]2*
438.2306[ M+3H >+
328. 9249 M-+-4H]**

CLE19 RVIPTGPNPLHN 657. 8680 M+2H]*"
438.9146[ M+3H >+
CLE40 RQVPTGSDPLHH 672. 3449[ M+2H]**

448.5659[ M+3H >+

336. 6764 M+4H]""

TDIF HEVOSGONPISN 640. 2998 M+2H >+
427.2025[M-+3H]*"

GmRIC1  RLAPEGPDPHHN 670. 3293[M+2H]*"
447.2221[M+3H 3+

335.

a

6685 M-+-4H ]+
CLEL  RGVPAGODPLHH  634.8289[ M+2H7J2*
423.5552[ M+3H]3+
317. 9184 M+4H ]+

D) O FRon FMRE R :2) IR 7 e L e 85 19 i 7 188 1

1.2.2 Frifscfb HumE g5 i g 5 OE 5 A
(ESI" ,m/z 50~1 500), B4 M JE3. 0 kV,
FE S HEFLHLE 30 VL 3 FURTEJE 100 °C L, %
FIRBE 350 °C L FE B & 30 L/h Jid ¥
A 800 L/hy SR T 578 2 2 Migi M Ik Sy Jot i
BUEE W (W JE 1 mg/L, i3 5 pl/min), —
0 T 2 96 >R AR UM Ry Al A il O 5 A
25 (CIDY AR B 1 15 il 3 L s A HG Al 52 35
KM RS

2 #RE5iTie

2.1 CLE KE/MKBEN—RRIEE S
VEHLH 5 Rl M7 CLE /)N Bk 3 14 v 46 )

BN Z AR 1,8 T 1, TDIF (%) 5o i

53 F B S OBLRE A o T A 4 )N B 1 5 5



5514

HEHU S CLE ZERRAE Y /IR 2 B0 Jo 15 e 245

AEWF5E 59

Relative intensity/%

150

100

50

150

100

50

150

100

50

150

100

50

150

100

50

0

WML R RS> T8 5« RoRBKE T
5 # CLE /MNAKH)— R ik B
MS spectra of five CLE peptides

1
Fig. 1

CLV3

319.4914
3244217
—357.2249
386.6904

|

438.2303

E430.2067

—478.7337

656.8424

CLEI9

346.1799
F-374.6907

438.9143

__4329110%

1-624.3841

657.8688

CLE40

—332.1735

-285.1678
—320.8234

448.5655

-384.2356

480.7305

-672.3455

TDIF

445.1750

640.2999

GmRIC1

-252.6206
333.8149
I 341.2303

447.2224

—387.1706

—+500.2190

- 670.3309

Percentage composition of
quasi-molecular ion/%

T
200 300

S
Py
S

mlz

500

T
600

120r
90F %
60

30F

Z

-

7

7

a
O [M+4H]* 22 [M+3HP [ [M+2H]*

7

v

& 2

CLV3 CLEI19 CLE40 TDIF GmRICI

Oy FE T =T . E5 A/ NIKE B 45 R AT A
(F D, B3R5 Fp B CLE /N K (9 5 3 o 43 1
B4 H e AR LR R R AR S B H 2
TE AR 2% 5 /N BB JBT kA6 o AT g 2 25 ) I iz g
4 1 2 R R M e % i 2 B X — R W] BB [
FEE T HAth CLE /MK

A I R R I A R R B iR S F S
T BT WS T BT R H B B HL A G CID g
B TR/ E A BT Y G . BR CLEL9 4,
AR /N 1) B3 R ME 43 5 0 LU A1) R 4336 )
90 %6 PA b o 3 A5 ] F 33 ] A A7 A0 Hk A3 AT R T
Kl 2a, 35K B R Hr L B TDIF 4b, HA /M ik
Bk A T KGR  EK B 06 1Y 7= A T g =
FORFEF R B M EE (O.S.T.Y) FE I,
JI 7K B B L 451 B R AT K5 E Y 3 n i 1
CLE40 1 CLV3 /Y g i #fE 73 7 85 - 2 #%
U 10026 R RIE L T [M+4H—H, 01" /R
T 2b, Bl FE b HE L R 3 i, K B
JIT o BB St e K (8 SR R R R ) L AT L — G R
T K B TR U N PR aE R, B FE X
CLE F & #EAT 43 A JU I 08 £ 53 BT I, 7 B4R
O AR AR FR S 1) S SRR ARk (W /NRK L Bl
1k U5 N 1R 25 43 B R R A SR AN RN SE . 5
—J7 T+ 1% 45 SR 3R WY AN [m) L A 1 /08 K 2 1 F e
PERGRRZER AR EZ AR, A
[Fi) FL A7 (18 70N JIR U 3 25 08 1) R SRR RS AE
SCAR AR .

/INR 22 LA 5 14 0 A1 I 0 2 5 T A ) R
B SOgE T E N EERE R RAKE &
1) 45 A6 SR AIE A1 o T B0 AR 2H B R T A U ) A 3k %

120F b [ [M+4H]*

[M+3H*

= 2+
ool O [M+2H]

60

g J |

T T T

T T
CLV3 CLE19 CLE40 TDIF GmRIC1

Dehydration percentage/%

WHEBEHBY CLE/NKES FEFIREE (a) REEKZE(b) R Mm
Fig. 2 Influence of the charge state of CLE peptides parent ions

on corresponding ion abundance (a) and dehydration efficiency (b)



60

it i 2 4

EoERE

W AR 8, Kebarle 55 WF 58 & 3. /MK B
TFALJE M B RS S TR SIS <M
WRET BA & T MBI R N
ER NN R RO N (=R e il
LR 7 ) Ch FR R ) /0N B B - 14 | IR 25
WA . R, ARG R S B B L
Sy VR, DL A P A B F B AR T SR o
Oy F B TR EL B . SR L A5 R B H R
TR R T & /NI S o o0 B 7 W 1Y) B i) AR B R
25T LS B e A B U SR R
Wi S5 TR0, 50 i 2 S 3 A5 AR R FH 2 I -7K I TR
YER TS
2.2 CLE KiR/NKBER Z 5 Bk & 4 47
FEAH R T35 25 44 T GmRICT (9 BUHL fif
= HL A R Y E A ) S T TS R T
3. AfUAE WM. 20 V REfEREF.[M+
SHI AR R, LM+ 3H 1" K&k 4w 24
fife, MM+ AH]" JLF 58 24 R T 5 7. 4%
fEE B F e g5 /b nl L /N R HE 4 F B8 F i
WL AR 2 R ) R AR LA RS — R
ST T KRR S BT A T AR 6 R A
£, 5 ekt HRaE — 8. E— iR,
ST T IMA3H T AR 3T
e F o HR A Ol A /IR S S
T3 — D5 T /N RR B SE S AT BT O T AR AR Y

Iy AT R, — Mk R R I E S T T O RE R
T B EE SRR ST T E T,
I AR S BG W FE B CLE /) Ik S s (9 1 73 25
THRE CID 2L,

#E CID #2445 50, Alf 15 B & 2 5 T —
QA Wit o A P e < (A1 1 A
(10 V/15 V) F /M CLV3 T34 3k 2 it
AR T B 05 8 8D X il 4 R TR T
(18 V/20 V) /NK= AR B TR Z,
5 R R FLARUE 3 G o LR AT 2 1k o 4 AT 5 4k
G2 ) R R E 25 VO R AR R R B T I
A HOBE R, n TR 4. LA 5T, CLV3,
CLE19,CLE40,TDIF L) &% GmRICI 1) f% £ filf
FARER /> B8 18.15.18.20.18 V. XL Hi, fif
TDIF 5 2 Y filf 1 8 & b = far @9 3Ll /N K
s X R NIKHE S B RS
s e fr i 8 H IEAH G, % F CLE K%/
JUR 11 75 J3E 5 A DR S Hofth CLE /)N R 19 Je £ il
BRI A BB TE 15~20 V Z (0], SE BRI FH B
B R R T TR A T R £
fil b BRAIT

TE AR fE 5 N . CLE Z % 5 Fh/ ki
R g B R FIE 5. af LA, 7 CID
B CLE /NIRF 748 b AT y BURE Fr g5
T AL Ma®l BT, CLV3IIE R B T

—
N
(=1

< P [M+2H2* e N
N = L v~
g 3 g g &y
2 100f s 2100+ — en D3
|5} = 5] S |
E o E by & |7]
53 5] o« N o
Z 50F z 50 3 = >
= = — ) ~
2 & " 5
0 T T T T T T T 0 il | |III||| II| Ll |I I| T T T
100 200 300 400 500 600 700 800 100 200 300 400 500 600 700 800
mlz mlz
150F b
g | P . %
= Y2 QY [M+3HP" @ bs b
= 100 = =& =) N <« &
= = I8y s q I S 3 b
S = o0 w 4 i Q ' Yo ¥y 3
2 g 28 £ 5 5 g - g 8
Z 50k ~ ce = I ) o - A ISy
= S ik @ “ =
[5) \ o (=) ‘ O o el
7 | xR = = = 2
ok . I ||I|||| | L | ||||| o L 1
100 200 300 400 500 600 700 800
mlz

T ea [M+2H]2H ;b [M+3H]3" ;. [M+4H]
3 7£20 VAEE®ET,GmRICI REBHEH FETFH-RFEE
Fig.3 MS/MS spectra of different parent ions of GmRICI at 20 V collision voltage



5514

61

Relative intensity/% Relative intensity/% Relative intensity/%

Relative intensity/%

B, by b vys FUMIRTFEE R E by vyeyr IRZ S
FW 3 LA AR AN 4 LR ER (6 L H & 7
PiFERTR LA I 8 i RAH,

HDYING 503

A CLE FIERI Y /N BR300 503 T S5 AE B 5%
2 o
a [M+3H]>* b =
N
120 § 2 120F 2
> z <
a 2
80 2 80F b
= bs 2+ Y. 6
o 2+ Y7 _4b5%
Z Y& el IR Y5 Ve
= T AN RO Moo %
40t S 40F f =8N =g o
~ —~ wga ST AK “
a RN Bo ! )
o e 3 \f ks
o
. . i
T T T T T T T T T T T T T T T
0 100 200 300 400 500 600 700 800 0 100 200 300 400 500 600 700 800
mlz mlz
b
c ‘5‘2‘3 31;4 26
120F | a «
- o o0
= 2 ) 2
5
80 v i = ¥s
A 2 = 8 - z Y by
s 2 3 g g = |2 2 dg &
40l g8 3 ai B2 » b ] G 2 5 =
s 8 & s 9 | z - 5 3 3
= 7 5 8 % 2
o
0 | I| IIIII I‘lll“l Ih ‘ I‘IIII ‘l”lll ‘I .I | .I T
0 100 200 300 400 500 600 700 800
mlz
d b3
el Ya bg
e N e
“ S g
80 b
i v - a Vs
a g o A = = Y6 y7 g yg
4o S 2 o 2 Tz 4 533
= ~ o ) ) v = .
1 7 | 7 B =% 8
N A . ||..|H. Tos T =
0 1 Il 11 lll NI II 11 1 1 Illl 11 Illl 1 111 II 1l T 1 1 II 1
0 100 200 300 400 500 600 700 800
mlz
€ bs
e
120 2 S
=) Y1 2 2 |
sl g = g Yo 8 b
S S 5 & S 2
— NS o o~ b5 (ST~
— el N e
-~ o TS« bg
40k 2 a0 =
il 1 1) f :
0 A ||||I‘|||||| 11 Y ||‘|||| .0?
0 100 200 300 400 500 600 700 800
mlz
‘;jz:a.lo V;b. 15 V;C. 18 V;d.ZO V;C.25V
B4 7E10~25 VHiEEET,CLV3 9 FEFIM+3H]" W ZHRiLE

B A

Fig. 4 MS/MS spectra of [M=+3H]** of CLV3 at 10-25 V collision voltage

FR AN 9 A7 fifi 2 R 2 7]
5 22 IR A 6 A H AR

Z 8] 1) Ik e Bk Z . CLEL9 [ F 8 1 s
by ye BAR RS 58 i i bs vy vy IRZ . RT3
Pr St /RN A LI 28 AR .6 L H AR AN 7 fif
il TR 1Y TR B B 2 o Wy 2

25 LR = R 6 fi



62

i 2

Ji i1

EoERE

Relative intentsity/% Relative intentsity/% Relative intentsity/% Relative intentsity/%

Relative intentsity/%

150, b, v, b Ys¥7¥6 sV
: A o
N N 0
1001 o 2 i
y,—HCO,H @ T b
5
/ y v )’7 [M+3H]H S a Zﬂj Yo b
1 = — - 96 —
~ © 8 e} N Y7 3
S ER S |ZElF & pe
(= — , x ) o~ = -
S s o8 27 S |= 2 % 303
Ll Ll lall T REs
0
0| ||I | |||||| [ | I||| || [ |
150F b o bs Y7 ¥6Ys Y4
[7a) 3+
& b, IMH3H=H,01"y 3 RV IJ/P ﬂaJ/PJ\If LHN
e o - 0 @
- ~
100F a8 3 ] g by bsb,
bs-H01 & . % g b
-0 & 2 Z s Yo oy,
g = 2 22 3 9
T = & | |/E 27 a5
& W ” 7 S
0 ”11 | III‘I |1| | Ill l I
150F . b, \[3
2 R Q V[P T|G|S D[P L H[H
< QV|
<
100- &
y;—HCO,H v [M+3H HZO]‘*
@
(] a 3! Y7
v, = ey ‘7? /S by vs D S by
0t o I g SO Yo @2 »
=2 2 S 5 @ 2@ S =
PN o QS X fae} o~ -
= 2 | I S | 3
ol |I|hu 1T Inlll b LIl 0§ [ |
150F b, 2" Yo Y7 Y2y
d AT .
Y, v, b @ F [M;}H] H E V|0S|G|O N|P|1
g = 5 2 9 3 b SO0
100F 2 b, & 8 M B 2 s o1
S = 2 T 3 = by
a = <+ =g ° « ©
z — O 54 y. O
Y1 2 g ™\ 2 i =
bt} \13 (\2 b 2+ 2 Y7 Ie) o
Mg 3 £ " 2 S g
o 8 g 3 = T
o Q ) “ o
[ N | L = |
~
0 | | [ LI | i s
1501 e b, Y7 Y% YaYs Vs
(=)}
o \ RL AlP E|G|P D|P|H|H N
- [M+3H] +<> b
L & & 2 bs 8 b; b5 bg by
100 - 2+Y72+ m g g‘ E
Yy y, Y6 o o~ ) I <
ao =S I «@ a
=3 o5 ¥ ~ © b
= |82 o vog 2
S0F g R 2 = 2 3
s & g = g
A T I O
0 L 1 .I' T | _ .
200 400 600 800 1000
miz

7 :a. CLV3;b. CLE19;c. CLE40;d. TDIF;e. GmRICI

5 TERMREIEBRET,S # CLE/NKMSERRFBFE

Fig. 5 Characteristic fragment ions of five CLE peptides under the optimized collision energy

HER LA L 8 f7 A& WA 9 A7 i 2 R 2 [A] 114
Kz . CLE40 (1 & 1
X 58 B i 8 - bs b vy IR BEI 3 37 45 2 R A

Ei:‘abs Y EI/‘J*H

A 2R .8 L KA TR AN 9 V7 Il 2 e Z [H] 114
fL IR @R 6 L H Z R U
Ko 6 i H &R 7 IR R R 2 JE] Y IR

Ok Bt d

LH SR 5



UM REFUSE . CLE SR Y /IR R B 57 15 i 2R AT 50 63

GmRIC1 [y RE 7 B F b AH X 38 B2 fe i 19 bs o
bs \bs vy » U B Ik i B 1) T 24 45 5 K AEHE 3
R BRA 4 AL R 5 A R R A 6 A H &
2.6 fLH Z R A 7 Al R LA K 8 i KA
RN O {7 % e . TDIF [R%EF B F 4, by by
bio b vy B A XS 58 B e by vy IRZ L U
A 5 A2 HE R 2 H] B BK B X 2 S K 2L 3 i
WAERY 4 MR EARZ B IR Z . 275
XF LA BT CLE /IR N i )RS 220 IR 51 20 240 R 1Y
BRI EARMERE L BRI F) by B0 v
yiwys by B W56 7 7 T 45 CLE #3 dh 1Y
TR E L ULy, B by B R .
1E CLE /MRS r o fili /% 1l 220 1 0 5 (R il
S 4 R 9 A7 B/ R AR LA H R
R SRR S i A o RAE W 2, AR B A%
T 5 R BRI SRR, b/y &1 E
B 3 B UK ) ) AT AR KB B RS . TE S
SRR WOR T Hfar ] BROT) 2E AR E Y ) B RS
3, 24 F fuf B ol 2 KRR b A SRR T I S Y
LT 25 5% B A AT 2 A B o DTG ol JOR R R UL
5570 B 25 g R 2L TR R R SR M ) 1 O
R e IR P AR T ORI AR
PE g ME — Ay 0 R &0 R, L AU F 19 pKa
(10. ) R FHM IR, BAS S H T, 1
BRI BT o 70N RS r I 2 R 1 2 ) Ik S b
LA A7 25 A W 2 S DT 7 A R I 1
FEDb/y BT, U RERW R R G R
W25 5 7 Il S e 1) s Sk o AR Wi 24, T DL il
AR AL KA 7 W 208 A R 1Yy B &
AN b B P —HLA A R A EE M, T T
A P /N K M A BT . H bR /N IR P
FELERA N B BE A B 18 by vyy AR by vys HAMNES
T AT CLE G205 A /s K2R 1 2 15 43
HERERBEMNSHE L,

CLE K5 0/ BRI R BA R e 1 O 1 45
P s, X S RS S MRt T R RS S ME S
B0 O HEAE R A, R R R L B ] B
BENRICAMEMEZFEHE, 6 i HAMRE
HG XA BT 25 0 008 T R B R G R AR
FH o 479 07 il 0 BR #4 ) T 3 7Y 1Y) 2Rl 2 R
S5 38 H Y BRI Y SR 45 4 . Re 0% A
EE-EOFEHRSA L Z KA, 1 AR
B2 2 R0 AT AR Y U0 E AL S N IR Y

TE B 140 FE B2, 12 v 4 2 IR 51 K 4 Tk ke ) <57
i AE7E T AR T K AE SR CLE 4545
X LR AF S50 1 AF A8 5 5 w] LAE i CLE /MK
V3R O S 1) T A A . A5 G R S A
Z4HE G CLE /N BRI 2 P 43 B 00 G B 5
B v (12 72 B R 5 K A& B ) by (1 Aif
WRAMRE A E R b (5 4 PR R .y,
B EF 9P AER . TEHA KT .b BT
MELARS T by Ay, B B9 B A B AT RE M R
Z g ARG N EA R, &4
FIWr .y B F o0& CLE 4 BT i KB 72 —.
6 o H S0 R A+ IR BE b f|) L JC ik H 2 AT b A
y BV T R A e 5 . i H 2 R M e Y
JR B 25 5y BE 54, AT LG 33 b v 2R e b T B
M 6 £ H 2R Y AEAE (b-by 5K ys-yi) . [H]
FE IR o i 2 TR 2 25 ) 1) K e 25 o 0 2, Al ]l
E LR SRS R AT, UL, R OR S
AT AE SRy /s IR B B K A L R G 3 Y T3
i 356 7 32 CRICH A0 55 Al 25040 4K D L A5 B B
FKANGHEFHH CLE /MK E .
2.3 CLE Kik/MARERFRRMEBINIE

J TR F R BES R, LA T L
A5 CLE 2545+ 23 ALY /N ik CLEL, HAEA
FEAITHR 1, M4 L SCiFse, CLE /MR i
TEARRAE A 1) f S UE S T B - W Al 19 R A 5K
H k72 (] 3 15000 Pk 2 B R S B0 152) fe ik
WA B TR B AR R AR & 7F 15~20 V X2
] SCHLff 75 2 20 V 247, HL i 2 18 V A2
A s DY R A ) e A il AB R BRI 3) AE CID A
K P FE Ay vyovyr Bl by B, Hord by Al
yi A FESEF . Hi.HEW CLEL ) % 9 i
PR A B R AR AR R 15~
20 V., 25 5y 15 il 52 R K0 B H S IR 7 AN i 4
FERL bs Yo vV Vs obs oyrobs Al ys B 1. CLEL
BB UE s> T8 T oA LM 3HT T L f AR flf 4 H
[ 18 VL, #E F B 5H by by (b vyivys BIFJE
o R TH 6, R ML RE2RE.
B AR B R 2R A X CLE /) Ik Y A 6 WF 9% B
A BRI S .
2.4 CLE RKik/MKFIE B MBI A

FERIR IF A9 CLE - k3% 7 Y, N i
R E RS AR, T KZ&H PxxPxP
(P RN AR, xFm v A LR ik 3O B B,



64 e BAsE
a [M+3H]
o0
< 120+ E
= e
2] <
2 st
(]
=
S ~ ;g w = [M+2H]**
o O N O o~ (=)
& 40F 8 2 s S8 o 3
@ =25 ¢ 2 = &
ik TiTl§
0 | | | || [ |
T T T T T T T T
0 100 200 300 400 500 600 700 800
mlz
bs
b <
b g? IS
o 1201 S oo
= <y < @
‘B on [
= *® Sen
2 — ? 3+ 2
= 80f y,—H,0 S [MB3HP S R
§ y vi& g v/ | 3 S Vs Ys
Z y,—HCO,H ;! <+ 1Y) SN g = & by ¥7
= < 2 Q2 I % o < @ O N
[} L N = ~~% FAN - RS A T AQ
~ 40 =~ o a2 4 " n o ! w3
S 2 Sun] w| & W = 5 Qe
v ISENES < oo o ~ 8%
T LT L | | 71
0 Ll |‘ I IR | L | il
T T T T T T T T
0 100 200 300 400 500 600 700 800

mlz

Blo6 #“EHRMAIEBIESV)T,CLEL B—RRIEE (a)FESFEFIMA3HP B RREE(b)
Fig. 6 MS spectrum of [M+3H]** (a) and MS/MS spectrum of CLEL (b)

under the optimized collision energy (18 V)
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Table 2 Predicted mass spectrometric characteristics of CLE dodecapeptide motif in Arabidopsis

HESY T BT EER TR SRRUBE A F RO
Mk Sid Quasi-molecular Charge Typical fragment ion mass (m/2)
Peptide Sequence
ion (m/2)* number - Vs v bs
CLE13 RLVPSGPNPLHH 441. 915 3 156. 077 406. 220 714. 369 369. 261
CLE11 RVVPSGPNPLHH 437. 243 3 156. 077 406. 220 714. 369 355. 246
MCLV3 RTVPSGPDPLHH 438. 231 3 156. 077 406. 220 715. 353 357.225
CLES RRVPTGPNPLHH 460. 926 3 156. 077 406. 220 714. 369 412. 278
CLE12 RRVPSGPNPLHH 456. 254 3 156. 077 406. 220 714. 369 412. 278
CLE40 RQVPTGSDPLHH 448. 566 3 156. 077 406. 220 705. 332 384. 236
CLE45 RRVRRGSDPIHH 372.212 4 156. 077 406. 220 705. 332 412. 278
CLE7 RFSPGGPDPQHH 444. 547 3 156. 077 421.195 730. 327 391. 209
CLE5/6 RVSPGGPDPQHH 428. 547 3 156. 077 421.195 730. 327 343.209
CLE2 RLSPGGPDPQHH 433.219 3 156. 077 421.195 730. 327 357.225
CLE1/3/4 RLSPGGPDPRHH 332.177 4 156. 077 449. 237 758. 370 357.225
CLE16 RLVHTGPNPLHN 339. 440 4 133. 061 383. 204 691. 353 369. 261
CLE22 RRVFTGPNPLHN 469. 926 3 133. 061 383. 204 691. 353 412. 278
CLE14 RLVPKGPNPLHN 447. 930 3 133. 061 383. 204 691. 353 369. 261
CLE9/10 RLVPSGPNPLHN 434. 243 3 133. 061 383. 204 691. 353 369. 261
CLE19 RVIPTGPNPLHN 438. 915 3 133. 061 383. 204 691. 353 369. 261
CLE21 RSIPTGPNPLHN 434.903 3 133. 061 383. 204 691. 353 357.225
CLE17 RVVHTGPNPLHN 335. 936 4 133. 061 383. 204 691. 353 355. 246
CLE20 RKVKTGSNPLHN 338. 446 4 133. 061 383. 204 681. 332 384.272
CLE25 RKVPNGPDPIHN 448.578 3 133. 061 383. 204 692. 337 384.272
CLE26 RKVPRGPDPIHN 347. 200 4 133. 061 383. 204 692. 337 384.272
CLE18 RQIPTGPDPLHN 448. 906 3 133. 061 383. 204 692. 337 398. 252
CLE27 RIVPSCPDPLHN 449. 900 3 133. 061 383. 204 692. 337 369. 261
CLE46 HKHPSGPNPIGN 418. 883 3 133. 061 303. 167 611. 315 403. 221
TDIF ® HEVPSGPNPISN 624. 305 2 133. 061 333.177 641. 326 366. 178
CLE42 HGVPSGPNPISN 588. 294 2 133. 061 333.177 641. 326 294. 157
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