4.1
1,000
90:1:9 RP-HPLC
C18 acetonitrile 8-64% acetonitrile
0.1% TFA 1%  80% acetonitrile  0.1% TFA
1
215 4.1
( 100 )
13
1
FMRFamide Dot-ELISA
40 FMRF-amide 24-26, 28-41
30-32 37 ( 4.2 )
CFH
19-20, 41-53, 63 69 19-20
46-49 ( 4.2 )
Dot-ELISA
FMRFamide  CFIFt PDF! PP6
CFIH
FMRFamide
PDFI PP6
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4.1 1,000
RP-HPLC
FMRFamide (FHH
Dot-ELISA

4.2
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1 10
® © . 0 ®
61 70
# . . * » . e <t
61 / 70
4.2 Dot-ELISA
RP-HPLC () FMRF-amide (

0 ) CPIH ()
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4.2 : 2-3
1 ' 8-52 :
2 3 S 99 29
8-18, 22, 24, 217, 29 44
: RP-HPLC 4.3 ( 19-
23), 4.8 ( 25-30), 4.12 ( 31-34),
4.17 ( 35-39), 4.25 ( 40-42), 431 (
43-46), 4.36 ( 47-48) 4.42 ( 49-52)
2 Microsorb-MV C8
ACN/HFBA gradient ,
82
1 , 2
2 1 SGP19.29
19 1 2 :
129 4.3)
2 : : 3
Microsorb-MV Cyano ACNTTFA
17 2
SGP40.40.32 1 "1 ' 40 1
40 2 : 3 ,
b32 4.25)
59 FMRFamide 13 :
CHR 30 : PDPI 13 PP6 3
11
CHH  FMRFamide 9 PDH PP6 2

(unknown) 29
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: RP-HPLC

44 () -447 () C
0.6-0.9

4.3 mass spectrometry

Matrix assisted
laser desorption ionization time-of-flight mass spectrometry (MALDI-TOF MS)

932.6 - 9,103.1 (
4.4 ()-4.47 () 4.1)
23 38 (
) SGP28.34 1,444.1, 1,466.4 ,
SGP37.22 1,075.6, 1,098.0 "
1 ?,
80% acetonitrile

0.1% HFBA

1) . SGP19.29 (1340.8) SGP 20.29 (1342.1) 29

CHH

2) . SGP28.34 (1444.1, 1466.4), SGP28.35"(1443.8) SGP28.36 (1444.5)

34-36 PDF)
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14) . SGP47.36 (3520.7, 7033.8), SGP47.37 (3519.7,7032.6 )1 SGP47.38
(3532.5,7058.3) ' ' 36-38 unknown

15) . SGP48.39.26 (4114.9, 8220.6), SGP48.39.27 (4116.0, 8221.4), SGP
49.39.26 (4114.9,8220.0), SGP49.39.27 (4115.6, 8221.9) SGP49.39.28 (41185,
8232.8) 39-40 2 26-28 3
CHH

16) . SGP48.41.29 (4183.8, 8321.0), SGP48.41.30 (4162.4, 8309.3), SGP
48.4131 (4156.3, 8290.9), SGP49.4127 (4176.1, 8310.6), SGP49.41.28 (4161,
8311.3), SGP49.41.29 (4172.2,8313.8)  SGP49.4130 (4163.4, 8311.4)

41443 2 3 2731
CHH

17) .SGP50.34 (3288.4)  SGP51.34 (3284.5) 34

PDH
18) . SGP50.37 (3460.5,6897.7), SGP50.38 (6900.1) SGP51.38 (6906.3)
37, 38 PP6
Tr— 59
FMRFamide 11 | CHH 10 , PDF 7 ,
PP 1 | CHH  FMRFamide 7 , PDH

PP6 1 unknown 22



43
Sinus Gland Extract
1,000 glands

Step 1: ACN/TFA (10-80%)

SGP19 SGP20 SGP21 SGP23
Step 2 ; ACNIHFEIA (10-55%)
F29 T FT FITIG FTa T FT Fr ng f: Ft
t I Ir
19.29° 19.36* 19.42: 1946: 20.29° 2048 21.34* 21.38* 21.39* 2331* 23.40*

(1340.8)  (1477.0) (2170.4) (3290.4) (1342.1) (3211.0) (1410.0) (1255.8) (2287.4)  (932.6)  (5937.3)

$ CHH
T Unknown
( Molecular weight

43 RP-HPLC
' 19 23
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mVolts

mVolts
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]
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—4

T { 1
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45
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6000 "
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|
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0 T
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()

SGP19.46(1), SGP20.29 (2)
O CHH « Unknown

T
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30C0

YT

3500
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T
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45
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Step 1: ACNITFA (10-80%)
SGP25 SGP26

Step 2 : ACNIHFBA (10-60%)

F36 F45
25.36 26.45
(1396.2) (4572.0,9103.1)

* FM

O  PDH
T Unknown

()  Molecular weight

48

48

SGP28 SGP30

F34 F35 F36 F35 FAl

1 1 1 1

28.34" 2835 28.36; 30351  30.41*
(14441)  (14438) (L4445) (113L0) (16208)
RP-FIPLC

25 30



mVolts

mVolts

N
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49 ()
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SGP30.35 (1), SGP3041 ()  SGP31.24(3)

Unknown FM
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Sinus Gland Extract

1,000 glands
Step 1: ACN/TFA (10-80%)
SGP31 SGP3?2 SGP33 SGP34
Step 2 : ACN/HFBRA (20-75%)
| [ I l I [ l |
F24 F25 F32 F33 F24 F30 F31 F39
31.24% 31.25° 31.32*% 3193* 3324 3930* 33.31* 33.39%
(1680.4) (1130.6) (1833.0) (1303.2) (1461.8) (1560.2) (1892.7) (3001.5)
V77 | l [ i
F30 F31 F22 F28 FT
3230 3231 3422 34.28*  34.30*
(1562.2)  (1895.5) (14056. ~20342) (2517.2)
1444.0)
M
Z Unknown
() Molecular weight
4.12 RP-HPLC

3 34
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ai. (3)
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SGP31.25 (1), SGP31.32 (2) SGP31.33(3)
Unknown " FM
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Sinus Gland Extract

1,000 glands

Step 1 : ACN/TFA (10-80%)

SGP35 SGP36 SGP37 SGP38 SGP39

Step 2 : ACNIHFBA (25-75%)

F36 F37 F41 F42 F2|5 ng F43 F4{1 F47

| 1 | | 1 I i 1
36.36°%  36.37°% 36.41°% 36,42°% 3825: 38.29° 38.43°% 38.44°% 38AT*

(5085.1) (5985.2) (54935) (27702, (16943) (17064) (43SG2 (42765,  (5838.8)

5491.8) 8747.)  8536.5)
F20 F24 F39 F22 F24 25 F32 F39 F29
I
T T V V r I I r
35.20°* 35.24°* 3539°* 37.22* 37.24: 3725 37.321 37.391 39.29°
(1695.7)  (1679.1) (24159, (10756, (1690.8) (16918) (4468.1) 2416.9, (1946.1)
48295)  1098.0) 4831.7)
CHH
Y
PDH
Unknown
()  Molecular weight
4.17 RP-HPLC

3H b 39
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Sinus Gland Extract
1,000 glands

Step : ACN/TFA (10-80%)
SGP40 SGP41 SGP42

Step 2 ;: ACNHFBA (30-70%)

I | l I ! l I I l
F23 F40 F4l F39 F40 Fa1 F42 F34 F36 F37 F39 F41

| | | | o
10230 40400 4041 4130° 41407 41410 4142° 4234 4236 42371 42390 4241°

(1946.9) (4271.8, (4265.8,  (4259.3,  (4259.0, (42702,  3289.8 (2383.2.  (5189.2) (3836.2, (42675,
8523.0) 8522.8) 8508.2) ~ 8507.6)  8533.7) 4762.91 7656.7)  8530.2)

Step 3 : ACNITFA (30-50% B,0.5mlimin)
F32 F33 Fa4

40.40.32° 40.40.33° 40.40.34°
@13 (8 (2m,
§87) 805 85445

$ CPIR
>  PDH
$ PP6
I Unknown

() Molecular weight

4.25 RP-PIPLC
40 , 42



(1n) ke (1)

75.‘ 6000 T
1 =
70 < ] &
et Z
60_ 4000 5
/\ 55 ': 1 T
50":1 \/J 2000 -
45
35 T T ] T 1 o = T = m/z
20 2'1 22 23 2'4 2'5 1000 1500 2000 2500
Minutes
(2n) a.i (2%)
175 3 °
] 600 Ed
~N
150 —J\ = o)
1 E o
:“ /
125 100
©
£ 100 4

.
T
10000

~
n

ilag

Y 2X i

L—mzn.s

-+

m/z

S o A PR T

T 1
2000 400¢ 6000 aoco

Minutes

4.26 () - ()
SGP40.23 (1) SGP40.41 (2)
0 CHH o PDH



\A lts

90 -
80~
70
60
50

K

iz B

(1n)

|

10
29

421

]

| {

40 — \/
30 - !

30 3

X
£
Bl T 1
1 32 33 34

Minutes

SGP40.40.32 (1), SGP40.40.33 (2)

& CHH

1000

PR S I

500 -

<8538.7

Q4273.3

2000

a.i.
]

800
1

)
=
j

0o 4"

2000

200

é——«zu.s

T T Y T T T
4000 5000 8000 10000

<Q8540.5

(1)

S w1 1 ml
4000 6000 8000 10000

Q8544.5

<4272.9

1 T T T | FRR S
4000 6000 8000 10000

SGP40.40.34 (3)

8)

67



mVolts

4.28

SGP41.39 (1), SGP4L1.40 (2)

0 CHH

68

s 8 (H")
R
% )
600 ~ .
o~
1 o~
T v
) @
i © v
400 >
wn
w0
o~
-
v
200 L
0 1T —rr—1—— m/Z
2000 4000 6000 800¢C 10000
a.l (2‘11)
800 N
o
o
'e]
600 - g
i ~
=]
400 Te}
o~
B ~
v
200 l
0 T T g R e W S M e T o | m/z
2000 4000 3300 2000 10000
s )
| w
™~
o
1000 - '2]
4 oo
] v
| o
1 o
i w0
500 ~
-
3 v
q l
| g mz
o M5 R I T T T T
2000 4000 €009 3000 10000

()

?:

SGP4L.41 (3

" ()



mVolts

mVolts

380 (1n)
E
300 /\
j ¢
]
200 -
ooJ /
N
0-] &
1 ! ! I ! H
36 37 38 39 40 41 42
Minutes
2)
140 -
b4
120 -
100 | /\}
J /
80 - i \
4 \
: <>3% \\§‘J/r\\NM~_—¢
501\__,/’
32 33 34 35 36 37
Minutes

4.9

300 ]

200 -]

T
2000

<8533.7

4270.2

[

m/z

T
8000

T \BE B
4000 6000 10000

a.i. 2)
m/z
2000 3000 4000 5000
al 3)
] !
] o
1 [¥e]
2000 s
1 -
] v
] |
: o~
1000 ] M
: o]
4 La]
1 o~
‘:\.L
o e e M2
2000 4000 6000

(

SGP41.42 (1), SGP42.34 ()

$ CHH V PP6

3 PDH

) ()

SGP42.36 ()
T Unknown

69



mVolts

mVolts

10

(10) ]ﬂﬁ S (1 )
(o]
cn
0
800
v
600
400
S
b, O, -
: ; ; : , * 1,180t miz
35 36 37 38 39 4000 5000 6000 7000
Minutes
) ai_ 2)
120 ":j
f 400
110-1 f KX i
] ;
1004 ! 300 o
| -
90.1 ] 0 v
eo.:i 200 2
e
] v
70 \/*/Q\/\
1_] 100
60— T T ‘ ] 0 L, O TR F; W
37 38 39 40 41 42 2000 4000 5030 8000 10000
Minutes
d.l. (3‘1])
600 '} o~
] <
~m
1 v
i o<
400 - © v
1 ~
y b=
] -
| v
200 ‘]
b
| .72 . S AT ) | T T 1 m/z

T T
2000 4000 6000 8000 10000

430 ()
SGP42.37 (1), SGP42.39 (2)
& CHH

SGP42.41 (3)
T Unknown



71

Sinus Gland Extract
1,000 glands

Step 1 ACNITFA (10-80%)

SGP43 SGP45 SGP46

Step 2 : ACIVIHFBA (30-70%)

F22I3 F4ﬂ- FZI Qﬂ- FZI FZj- £:59
f

43.22* 43.401 45.23* 45.24* 4527* 4528* 4535** 46.29* 46.39*
(1944.8) (39243 (1982 (1982 (19156 (9158 (3284) (1569) (41795
7832.7) 835L6)

CHH

PDH

' ppg

()  Molecular weight

4.31 ! ' RP-HPLC
43 ' 46
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76

Sinus Gland Extract

1,000 glands
Step 1 : ACN/TFA (10-80%)
SPGA4T SGP48
Step 2 : ACN/HFBA (30-70¢0)
F31 F36 F37 F3s F39 F40 F39,40 F41-43 F45
' 1 1 1 1
T 1 1 Ir 1 | 1 | !
4731 47.36% 47.37% 47.38* 47.39° 47.40°  48.39° 48.41° 48.45°
(1047.3) (3520.7,  (3519.7. (3532.5, (4181.3, (4446.2,
7033.8)  7032.6)  7058.3)  8355.3) 8891.)
Step 3 : ACN/TFA (30-50% B,0.5ml/min)
F22 F24 F26 27 F29 F30 F31

! 1 | f |
47.40.20° 47.40.24° 48.30.26° 48.39.207° 48.41.00 48.4130° 48.4131°

(30604, (41809,  (AL149,  (ML160, (1838, (41624, (41563
79133 8H34) 8206 8214 8RL) 893 809

$ CHH
A PDH
| Unknown

() Molecular weight

4.36 ? RP-FIPLC
47 48
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Sinus Gland Extract

1,000 glands
Step 1 : ACN/TFA (10-80%)
SGP49 SGP50 SGP51
Step 2 : ACN/HFI A (30-70%)
r I | l l l I
F38 F39.40 F41-43 F34 F37 F38 F34 F38 F41
| | |
49.38 49.39 49.41 50.34° 50.37* 50.38* 51.34° 51.38* 51.41°
(3456.9, (32884) (34605, (6900.0) (32845) (6906.3) (3550.7)
6909.1) 6697.7)
Step 3. ACNT A (30-50% B,0.5ml/min)
F26 Fi> F28 F21 F2|8 F219 F30
1 r | l Ir 1
493926  49.39.27* 49.39.28  49.41.27° 49.41.28° 494129  49.41.30*
(411459, (411556, (41185, (4176.1, (41610, (41722 (41634,
82200) 8221.9) 82328) 8310.6) 83113 83138) 31L4)
$ CHH
A PDH
$ PP6
Z Unknown
()  Molecular weight
4.42 RP-HPLC
49 52



a0 ) a.i. ()
K 600
1 Il
200
<4 o
~N
160 —: 400 o o~
] & 06
120 | -
] ~ |
] =
80 200 <
i . 5
40 ]
LBy l
0 - : ‘ A o miz
23 ;4 25 26 27 2’8 2000 4000 6000 8000 10000

Minutes

ai. 2)
= ]
400 .j‘ S
i 4 v
200 4 Ié
N
o 1 . i m/z
2000 4000 6000 8000 10000
a.i. (310
| — sy M2
2000 4000 6000 8000 10000
483 () ()
SGP49.39.26 (1), SGP49.39.27 ()  SGP49.39.28 (3)

$ CHH

83



m\Volts

25 26 27 28 29
Minutes

4.44
SGP49.41.27 (1)
CHH

()

SGP49.41.28 ()

At (1)
400 A
w0
o
300 T —
P
(e o)
— v
200 :
[Te}
~
<~
100 v
oi'rvrvv ﬁ—rr-ﬁ-.—v—rfﬁm/z
2000 4000 5000 8000 10000
)
2000
]
1 M
1500 ,_
]
o
4 o0
1000 - o v
] -
| w0
] P
500 i
1 v
0 Looe Pt oL BN | T L ZED 2 T T
2000 4000 5000 8000 10000



mVolts

(1n) (1)

»

-
o
o

P PO SN | SO N S 1

o
=3
=3

1 o
] -
80 ~ :
3 = ©
60} XX iy v
- 200 =
40 =
] v
20+ X | A5
\_\-—N—._ i R
b | . m/z
0 T 1 T T 1 o T B ST SR T T T T T 1
26 27 28 29 30 31 2000 400 5000 3000 10000
Minutes
(21)
a.y
600 ")
] ~
-
400 o
= v
e
(Te]
-4 <
200 4 b
0 T T T T T
2000 4000 600G 3000 10000

445 () ()
SGP49.41.29 (1) SGP49.4130 (2)
& CHH

85



mbls

1500 T

1000 -

<3288 .14

k'\ 500 -:
TIPSR e U T
. . 1‘“*"*-—___./

o 1 1 1 U LR B AT B AR CRTR
33 34 3B 3% I 38 2000 3000 T 4000 5000
Minutes

800 -
]
~
500 e
o
B
oo
oy “w
{ v
400 -

g
243450.5

|
— oy,

2000 4000 €000 8000 1000¢

el 3)

2000
~]
1 =
1500 - =
] D
v
1000 -
j ||\
500 - |
s A IS
- n/z

T T YT TTreYPYTTTYTYTT™MY]
Soo0o 6000 7003 8000 9000

446 () ()
SGP50.34 (1), SGP50.37 ()  SGP50.38 (3)

PDH PP6



mVolts

mVolts

120 <

33 34 35 36
Minutes

110

100

]

90

1

80 -1
1 32

3

@)

110

105-; A%

B

100 -

. _ /\/ \/ \\/\/

85— ' : T T '
36 37 38 39 40 41 42
Minutes

4.47

ai. (")

4000 T
o
3000 - >
©
~N
-
7
2000
1000
S | -
I T = m/z
2000 3000 4000 5000
JC00
2000 o
=
N
w0
v
1000
i -
0 e !....[rnqmlz
5000 6000 7¢00 2000

3000 7

[S2]
Bl

5000 -

m/z

2000 3000 40c0 5000

SGP51.34 (1), SGP51.38 (2)  SGP5LA4L (3)

CHH y* PDH

PP6

87



41 RP-HPLC

Peptide Molecular weight Peak height Identification
(dalton) (mV)
SGP19.29 - 1340.8 445 CHH
SGP19.36 1477.0 6 unknown
SGP19.42 2170.4 20 unknown
SGP19.46 3290.4 15 unknown
SGP20.29 - 1342.1 85 CHH
SGP20.48 3211.0 12 unknown
SGP21.34 1410.0 1 unknown
SGP21.38 1255.8 10 unknown
SGP21.39 22874 4 unknown
SGP23.31 932.6 8 unknown
SGP23.41 5937.3 6 unknown
SGP25.36 1396.2 85 unknown
SGP26.45 4572.0* 9103.1+ 115 unknown
SGP28.34 14441, 1466.4% 170 PDH
SGP28.35 > 1443 .8 10 unknown
SGP28.36 - 1444.5 8 unknown
SGP30.35 -| 11131.0, 1153.4% 200 unknown
SGP30.41 1621.8 2 FM
SGP31.24 1680.4 40 unknown
SGP31.25 A 1130.6, 1152.9* 30 unknown
SGP31.32 1833.0 2 FM
SGP31.33 1303.2 2 FM
+
. 24

(Na")



41 ()
Peptide

SGP32.30 -
SGP32.31 -
SGP33.24
SGP33.30 -
SGP33.31 —
SGP33.39
SGP34.22
SGP34.28
SGP34.30
SGP35.20
SGP35.24
SGP35.39
SGP36.36 -
SGP36.37 -l
SGP36.41 -,
SGP36.42 -
SGP31.22
SGP37.24 -1
SGP37.25 -
SGP31.32
SGP31.39

Molecular weight
(dalton)
1562.2
1895.5
1461.8
1560.2
1892.7
3001.5

1405.6, 1444.0*
2034.2
2517.2
1695.7
1679.1

2415.9*% 4829.5+
5985.1
5985.2
5493.5

2770.2*, 5491.8*

1075.6, 1098.0*
1690.8
1691.8
4468.1

2416.9*% 4831.7*

Peak height

(mV)
50
44
6
18
8
95
22
100
20
14
14
5
15
15
30
20
4
25
3
10
26

[dentification

FM
FM
FM
FM
FM
FM
unknown
FM
FM
CHH.FM
CHHFM
CHH.FM
CHH.FM
CHH.FM
CHH.FM
CHH.FM
FM
unknown
unknown
unknown
unknown



41 ()

Peptide

SGP38.25
SGP38.29
SGP38.43
SGP38.44
SGP38.47
SGP39.29 -
SGP40.23 -
SGP40.40.32 -
SGP40.40.33 ~-
SGP40.40.34
SGP40.41
SGP41.39 -1
SGP41.40
SGP41.41
SGP41.42 -
SGP42.34
SGP42.36
SGP42.37
SGP42.39
SGP42.41
SGP43.22
SGP43.40

Molecular weight
(dalton)
1694.3
1706.4

4390.2"™ 8747 .8+

4276.5", 8536.5+
5838.8
1946.1
1946.9

4273.3+,8538.7+

4274.8* 8540.5+

4272.9"" 8544 5+

4271.6",8523.0+

4265.8"", 8522 8+

4259. * 8508.2+

4259.0"18507.6+

4270.2"118533.7+
3289.8

2383.2"",4762.9+
5189.2

3836.2"" 7656.7+

4267.6"™ 8530.2+
1944.8

3924.3"",7832.7+

2+

(Nat)

Peak height

(mv)
4

9
34
4

2
10
26
55
35
10
40
260
200
10
10

65

47

65

[dentification

unknown
PDH
CHH.FM
CHH.FM
FM

PDH
PDH
CHH
CHH
CHH
CHH
CHH
CHH
CHH
CHH
PDH.PP6
unknown
unknown
CHH
CHH
PDH
unknown



41 ()

Peptide

SGP45.23
SGP45.24 3]
SGP45.27
SGP45.28
SGP45.35
SGP46.29
SGP46.39 -
SGP47.31
SGP47.36 -
SGP4737 >
SGP41.38 )
SGP41.39
SGP47.40.22
SGP47.40.24
SGP48.39.26 -
SGP48.39.27-1
SGP48.41.29 -
SGP48.4130 >
SGP48.41.31 -
SGP48.45
SGP49.38

Molecular weight
(dalton)
1933.2
1933.2
1915.6
1915.8
3284.6
1545.9

4179.5* 8351.6+
1047.3

3520.7*, 7033.8*

3519.7*, 7032.6*

3532.5*%, 7058.3*

4181.3*, 8355.3*

3960.4*, 7913.3*

4180.9%, 8353.4*

4114.9*, 8220.6*

4116.0%, 8221.4*

4183.8*, 8321.0*

4162.4*, 8309.3*

4156.3*, 8290.9*

4446.2*, 8891.8*

3456.9*, 6909.1*

Peak height

(mV)

15

15

40

40

10

8

290

100
400

40
320

50
140
140
180

10

65

90

25

[dentification

PDH
PDH
PDH
PDH
PDH.PP6
PDH
CHH
PDH
unknown
unknown
unknown
CHH
CHH
CHH
CHH
CHH
CHH
CHH
CHH
CHH
unknown

91



41 ()

Peptide

SGP49.39.26 -
SGP49.39.27 >
SGP49.39.28 -
SGP49.41.27 1
SGP49.41.28
SGP49.41.29
SGP49.41.30 -
SGP50.34 —
SGP50.37 A
SGP50.381 £
SGP51.34 —
SGP51.38 —
SGP51.41

Molecular weight
(dalton)
4114.9+, 8220.0+
4115.6+ 82219+
41185"r18232.8+
4176.1*'18310.6+
4161.0* 8311.3+
4172.2* 8313.8+
41634™ 183114+
3288.4
3460. '1,6897.7+
6900.1
32845
6906.3
3550.7

Peak height
(mV)
210

25
5
120
120
50
50
18
300
50
35
15
15

[dentification

CHH
CHH
CHH
CHH
CHH
CHH
CHH
PDH
PP6

PP6

PDH
PP6

CHH
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