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1 2~¥] 9 (Histidine, His,

H), 2] 4l (Lysine, Lys, K), o} 2> 3} 2 E Ak(Aspartic acid, Asp, D), &5 82K Glutamic

S
acid, Glu, E), Al #1(Serine, Ser, S), E #| 2. (Threonine, Thr, T),

o}l 27| (Arginine, Arg, R),

KeR
i

)

g Al Aol A ofi] e

-

[26]

o} 2 3} &} 71 (Aspargine, Asn, N), & FEH7 (Glutamine, Gln, Q), A 2~ ¥ ¢1(Cysteine,

Cys, O), =821 (Glycine, Gly, G),

= ¢l (Proline, Pro, P), &-2}d(Alanine, Ala, A),

3 E
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[27]

(28]

[29]
[30]

[31]

[32]

B2l (Valine, Val, V), ©] & % 2l (Isoleucine, Ile, I), 4! (Leucine, Leu, L),
W] E] 21 (Methionine, Met, M), ¥ d &2} (Phenylalanine, Phe, F),
Elo] 2 Al(Tyrosine, Tyr, Y), = E § E ¥ (Tryptophan, Trp, W)= 2| 1] & 4= 3]

B g A Aol A, A7) ofbn] w Ak L-opr] Ak (ohu] e qt o] QA 27 LE) BE—E
Do 2Al(chvl ke 27274 D) 5 ek ) AN, AP
LEA TEHE LPro, QA TZ7F D LEHUL D-Pro= 7|8 5 ) B
PAA ol A 518 3] ﬁ’\]ﬂ A gF= g, obH]| AR L-ofH] Ak ofw) e}

A7) opnl Al = S FEAN B S FE RS ZAMET] 7 ofv] 7] 9} wh-g-5ho]
2] ofrhol =5 A4 ahel, obg) shaba) 13} P
3] 2 = F 4K (pyroglutamic acid, pyroGlu, PCA, 5-oxoproline, %=+ pidolic acid) &

R

FA e 4= ), o] 3}, B WA Ao A o o] ke H 2 FF RS E 3 El=
Ao e = ) AV A2 F AR RY =S8 9] AL
ol AAE 7FA 4=

[shehA 1]

4-of t}o| g Elo] = (dipeptide)i= o} x4k 271 7F FlEfo] = A%t o 2 A%
YA olu] 3t 5= ok, Webol = AFHE shte] opulwate] BAREo] ol
21717} T2 ol wate] AR o] opd ofn] |9 Agatel, shtel &
EAE QT F 7)ol obn)wsto] "-CONH-"E AAH & AL ol v grh
ofu] Akl A ofu| 7] 7} Agte B AE o ut B A (o BHA)Eka ko)

ofn) Al g 2R o] AL FHA Y] B E ek obn] Ak,
AArrE o] FHEE A 717 B ofn| ikl FALg o] obdd opn] ] 9} A g,
Shu9] & WHAFE 9ol T 7l 9] ofn| mAto] "-CO-NH-"= 124 4= gt} o] 2] gk
Qejo] A% w3 el = Aol T S ek o), FREAe] A4S
Zhal B (y Bhyoll FHEA 7] 7F At o] glom e FREALe] HALL ]
FHE A7) 7} ThE ofu] ake] PAbezo] ol ofu|wy] ¢} AL 3te]

chol el =& WA et 4§ tholslEko] = gkoll "y & E7]5kH, @Ak ol
obd 7 A7) 7} TFE ofw| mAte] AL o] opd ofu] 7] 9} A 5te]
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[34]

[35]

[36]

[37]
[38]
[39]

[40]

[41]
[42]

[43]

k. 43719} o] S8y iz ' 15 WL Frhe] choleke] iz,
QA1) HEfol = A, sl o] wate] FAZzo] ol 748 A7) e
opul ;ike] b o] ofd ofu| 7] 9} A eeh= a @ Ej o] thol fEfo] ol

A do| A, SFEALe] okt ghaol A9tE JHT A 7] 9F dhebd o] ofw| 7] 7}
AdetE A9 "a-Glu-Ala" 0.2, ZFEALe] 7hal Bbiof A3y 72X 7] 9
erefd o] opu| =77} At A9 "y-Glu-Ala" O =2 7|8k 38 5= 9t

ol A4t 5 ¥ B EFRAbe] THE opn] w4k o] = A g 56t
tolfetol =5 AT F Ak =, I ZSFHALE FHE A 77 o E
oful :ike] FApE o] o ofu| 7] 9} FEfo] = A S @A 6t
tholfletol =7k & = Qi) ol & 5o, Y2 aFgitad T, Y 2o FEHikad
=FEAL 2T SR8, 2 aF A gl o] fletel= AghE
& A15te] thol fElo] =7t € 4= 9l o, 22} pyroGlu-Pro, pyroGlu-Glu,
pyroGlu-Gln, pyroGlu-Ser .2 % 7]E 4= 3

2-0of &) $1Eelo] =(long chain peptide)i= 37l ©]/g2] ofn| =2to] SElo] =
Ajto 2 A g HAE o et = 9l

A eol| A, ofH| =t T ZEJ, of 2T, SR AL 5 ofw kg X ek
tholfetol = = A fletol =9 A9, 44 ZEH, ot=2Y|d, & F /At
¥ o] lthi= 2l v ol A prolyl peptides, arginyl peptides, glutamyl peptides
(a-Glutamyl peptides ®=5= y-Glutamyl peptides) = %718 5= St} Tt} &
ofn] ;- qko] 7 -9-of & whzk7RA] o
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i) °F271J(Arg) S ¥ fe; erOl Hetol = (ol 27d-thol o] =, o A T,
Arg-X, £ X-Arg, 7] X3= ol A A o] 3k ofu| Al Fo| A A el g = o] -
st o] O}UIL*ME}) Toﬂ 1 AEE 1E Ol*c}(d]?ﬂtﬂ, 1€, 28,38, 48,58,

F,7E, 85, 9%, 105, 115, 125, 13, 145, 152, 165, 175, 18%, 19%
W= 208 L'r)

(i) ZEH(Pro)yg X393k to| feto| =(Z EH-tho] i gto| =, o 7 tf,
Pro-X, BE3= X-Pro, A 7] Xi= ol A A o] &k uhe} b)) Fo A A 15
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[44]
[45]
[46]

[47]

[48]
[49]
[50]

[51]

[52]
[53]
[54]

[55]
[56]

[57]
[58]

o (AN, 1F, 2°€, 3, 4E, 5, 65, %—, £, 9%, 10F , 1258, 13
14, 15, 16, 17, 18F, 195, == 2 ), B

(i) o) &9 =T = AUk

A el A, 7] thol Efol Eiz,

(i) Arg-Ala, Ala-Arg, Arg-Arg, Arg-Asn, Asn-Arg, Arg-Asp, Asp-Arg, Arg-Cys,
Cys-Arg, Arg-Gln, GIn-Arg, Arg-Glu, Glu-Arg, Arg-Gly, Gly-Arg, Arg-His, His-Arg,
Arg-lle, lle-Arg, Arg-Leu, Leu-Arg, Arg-Lys, Lys-Arg, Arg-Met, Met-Arg, Arg-Phe,
Phe-Arg, Arg-Pro, Pro-Arg, Arg-Ser, Ser-Arg, Arg-Thr, Thr-Arg, Arg-Trp, Trp-Arg,
Arg-Val, Val-Arg, Arg-Tyr, 2 Tyr-Arg® o] F0] %] = o} 2 7] d -t} o] J Elo] =
SollA AEH 1F o4,

(i1) Pro-Ala, Ala-Pro, Pro-Arg, Arg-Pro, Pro-Asn, Asn-Pro, Pro-Asp, Asp-Pro,
Pro-Cys, Cys-Pro, Pro-Gln, Gln-Pro, Pro-Glu, Glu-Pro, Pro-Gly, Gly-Pro, Pro-His,
His-Pro, Pro-Ile, Ile-Pro, Pro-Leu, Leu-Pro, Pro-Lys, Lys-Pro, Pro-Met, Met-Pro,
Pro-Phe, Phe-Pro, Pro-Pro, Pro-Ser, Ser-Pro, Pro-Thr, Thr-Pro, Pro-Trp, Trp-Pro,
Pro-Val, Val-Pro, Pro-Tyr, ¥ Tyr-Pro& o] Fo] X = X &2t} o] FEl o] = F-o A]
AEE 1F oA, B

(i) o1 =9l 23 4= ot

A oo 4, 437] tholepo] =,

(i) Arg-Ala, Ala-Arg, Arg-Asp, Asp-Arg, Arg-Gln, Gln-Arg, Arg-Glu, Glu-Arg,
Arg-Gly, Gly-Arg, Arg Leu, Leu-Arg, Arg-Lys, Lys-Arg, Arg-Pro, Pro-Arg, Arg-Ser,
Ser-Arg, Arg-Val, ¥ Val-Arg® ©]| Fo] #| = o} 27| d -t} o| f el o] = Fof| A
A 1% O] e

(ii) Pro-Ala, Ala-Pro, Pro-Arg, Arg-Pro, Pro-Asn, Asn-Pro, Pro-Asp, Asp-Pro,
Pro-Cys, Cys-Pro, Pro-GIn, GIn-Pro, Pro-Glu, Glu-Pro, Pro-Gly, Gly-Pro, Pro-His,
His-Pro, Pro-Ile, Ile-Pro, Pro-Leu, Leu-Pro, Pro-Lys, Lys-Pro, Pro-Met, Met-Pro,
Pro-Phe, Phe-Pro, Pro-Pro, Pro-Ser, Ser-Pro, Pro-Thr, Thr-Pro, Pro-Trp, Trp-Pro,
Pro-Val, Val-Pro, Pro-Tyr, ¥ Tyr-Pro= o] F0] ] = X & _t}o] JlEl o] = Fo] A
/‘Kj BN 1:4 1}_ o] /J-

HESDECES DR

A A9 A, 7] ol Aol =

() Arg-Gly 3 Gly-Arg& ©] 7013 o} =2 7] tho] flEbo] = Fol 4] AWl 8
1E o],

(i1) Pro-Pro, Pro-Glu, Pro-Ala, Pro-Lys, Pro-Ser, Pro-Val, Arg-Pro, Lys-Pro, Ser-Pro,
9 Val-Pro= o] F0{ 2| = ZE . tho| feto]| = Fol| A AEH 15 o],

(iii) == o 5ol 2T %1 E}

Zxz]

o dloll M, &7 &l 3 24

Fl

)

m{n
flo

Pro-Pro, Pro-Glu, Pro-Ala, Pro-Lys, Pro-Ser, Pro-Val, Arg-Pro, Lys-Pro, Ser—Pro
Val-Pro, Arg-Gly, 2 Gly-Arg 0. & o] F0] x| = t}o] HElo| = Fol| A AMelw &
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[59] TAA =,

[60] Pro-Pro, Pro-Val, Arg-Pro, Ser-Pro, Val-Pro, Arg-Gly, & Gly-Arg Q.2 o] F o] %] =
ol etol = Foll A B | 1F o] 32 ¥ 3ehetaL,

[61] Pro-Glu, Pro-Ala, Pro-Lys, Pro-Ser, ¥ Lys-Pro @ & o] 0] x| = t}o] ] Elo] =
Fol A Aelsl 1% o] 42 F7he 99 5 ok

[62] A ool A, 7] P FX& 2=

[63] (i) Pro-Pro, Pro-Glu, Pro-Ser, Pro-Val, Arg-Pro, Ser-Pro, Val-Pro, Arg-Gly, el
Gly-Arg &% 0] 70 1| 3= tho] fEpo] = Fo] 4 el 15 o] 4;

[64] (ii) Pro-Pro, Pro-Ala, Pro-Lys, Pro-Val, Arg-Pro, Ser-Pro, Val-Pro, Arg-Gly, %
Gly-Arg ©.& 0] F01 4] 1= tho| §] o] = Fol 4] A elsl 1% o] 4 i

[65] (iii) Pro-Pro, Pro-Ala, Pro-Lys, Pro-Ser, Pro-Val, Arg-Pro, Ser-Pro, Val-Pro,
Arg-Gly, 2 Gly-Arg & & 0] #0]7)3= tho] flefo] = Zo) A A el 15 o] -2

A1 oy
T3 4 ek,

[66]
[67] 7] vl S-S 2B FFEHGIE EEEE
ol etol =(&F et -thol I Ete| =, ol A, Glu-X, = X-Glu, 7] X+=
el A o] gk ule} At Foll A B 18 oS 7R 23E 4 )
[68] A ol A, A7) ] F 8 24 =L Glu-Ala, Ala-Glu, Glu-Arg, Arg-Glu,

Glu-Asn, Asn-Glu, Glu-Asp, Asp-Glu, Glu-Cys, Cys-Glu, Glu-Gln, Gln-Glu, Glu-Glu,
Glu-Gly, Gly-Glu, Glu-His, His-Glu, Glu-Ile, lle-Glu, Glu-Leu, Leu-Glu, Glu-Lys,
Lys-Glu, Glu-Met, Met-Glu, Glu-Phe, Phe-Glu, Glu-Pro, Pro-Glu, Glu-Ser, Ser-Glu,
Glu-Thr, Thr-Glu, Glu-Trp, Trp-Glu, Glu-Val, Val-Glu, Glu-Tyr, & Tyr-GluZ
o] Fol A= F e -thol o] = Fol A A B E 1 o] (=,
=T e -trolfleto| = Foll A A EE 16 oS 7t £3HE 5= 9t

[69] ol A g & kel o), 37| ] S8 A Eol £ = o] =k
L-ob] Ak 3= D-obv] 54k (e T, D-Pro-L-Pro, 5) 5= At} 7] @]
TG 2Bl 23 = FF e g2 =594 8 (o 7 o, pyroGlu-Pro,
pyroGlu-Glu, pyroGlu-Gln, pyroGlu-Ser 5) ¥ 5= At} 7] &n| S8 24 5o
>3y SR -thol el Bz o FH iz y FHIY 5 TR

[70] A A el A, 7] ] F31-8 24 E-2 a-Glu-Ala, a-Glu-Gly, a-Glu-Ser,
0-Glu-Val, a-Glu-The, a-Glu-Pro, a-Glu-Leu, a-Glu-Ile, a-Glu-Lys, a-Glu-Glu,
0-Glu-Gin, a-Glu-His, a-Glu-Phe, a-Glu-Tyr, a-Glu-Asp, a-Glu-Arg, a-Glu-Trp,
v-Glu-Gly, y-Glu-Ala, y-Glu-Pro, y-Glu-Val, y-Glu-Ser, y-Glu-lle, y-Glu-Thr,
v-Glu-Leu, y-Glu-Asn, y-Glu-Lys, y-Glu-Glu, y-Glu-His, y-Glu-Trp, y-Glu-Asp,
v-Glu-Tyr, y-Glu-Arg, Ala-Glu, Asn-Glu, His-Glu, Asp-Glu, Phe-Glu, Tyr-Glu,
Ile-Glu, Val-Glu, Ser-Glu, Pro-Glu, Thr-Glu, Met-Glu, & Leu-Glu® ©] Fo] A=
= e -thol gl Efol = Fol| M A ElE 15 o] s F7FR E3HE <= Sl
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[71]

[72]
[73]

[74]

[75]

[76]

[77]

[78]

[79]
[80]

[81]

[82]
[83]

[84]

[85]

A oo A, A7) &l T8 24 B2 y-Glu-Gly, y-Glu-Glu, y-Glu-Gln,
v-Glu-Leu, y-Glu-Met, y-Glu-His, y-Glu-Ala, pyroGlu-Pro, pyroGlu-Glu,
pyroGlu-Gln, % pyroGlu-Ser . & o] Fo] X| = & FEF -t} o] Jl El o] = o] A]
AEE 1 ol & F7HR 232 4= 3lon,

TAHAH LR,

v-Glu-Gly, y-Glu-Leu, y-Glu-Met, y-Glu-His, pyroGlu-Glu, % pyroGlu-Gln & =&
o] Fol A= = FEHE-thol ol = Foll A A EH 15 oS F7te E et

v-Glu-Glu, y-Glu-Gln, y-Glu-Ala, pyroGlu-Pro, & pyroGlu-Ser 2. & ©] 50 2] =
Zsepul ol fletol = Fol A MBI 15 o] 48 U] & 27b2 Eaher & ok

9 alol A, 7] ] FH & 2HBL,

(i) y-Glu-Gly, y-Glu-Glu, y-Glu-Gln, y-Glu-Leu, y-Glu-Met, y-Glu-His, y-Glu-Ala,
pyroGlu-Pro, pyroGlu-Glu, % pyroGlu-Gln&. & o] 0] %] =
= FEd-ttol fleto] = Foll A M ElE 1 o] & FUFR 2§88, i,

(i) y-Glu-Gly, y-Glu-Leu, y-Glu-Met, y-Glu-His, pyroGlu-Glu, pyroGlu-Gln, 2
pyroGlu-Ser 2. & o] Fo A= & FEpRl-tho|flEto| = Fo| A A E 15 o] &
F7hE Ee 4 ot

A oo A, F7] ] T8 2 E-2, pyroGlu-Ser &= FEFE-tho] JElo| =&

A ool A, A7 P T8 2=,

Pro-Pro, Pro-Val, Arg-Pro, Ser-Pro, Val-Pro, Arg-Gly, Gly-Arg, y-Glu-Gly,
v-Glu-Leu, y-Glu-Met, y-Glu-His, pyroGlu-Glu, 2 pyroGlu-GIn &2 o] F o] %] =
thol gl etol = Froll A DBl 15 o (el h, 7 o, 8E ol 4, 9F ol
T)re ¥39sha,

Pro-Glu, Pro-Ala, Pro-Lys, Pro-Ser, Lys-Pro, y-Glu-Glu, y-Glu-Gln, y-Glu-Ala,
pyroGlu-Pro, pyroGlu-Ser & 2 o] 0] 2] = tho] fElo] = Fo| A A el H 1E
olde FtE X2

A ool A, 7] P FXE 2HEL,

(i) Pro-Pro, Pro-Glu, Pro-Ser, Pro-Val, Arg-Pro, Ser-Pro, Val-Pro, Arg-Gly, Gly-Arg,
v-Glu-Gly, y-Glu-Glu, y-Glu-Gln, y-Glu-Leu, y-Glu-Met, y-Glu-His, y-Glu-Ala,
pyroGlu-Pro, pyroGlu-Glu, & pyroGlu-Gln & & o] Fo] X = 7ol A A e E] = [
o1,

(ii) Pro-Pro, Pro-Ala, Pro-Lys, Pro-Ser, Pro-Val, Arg-Pro, Ser-Pro, Val-Pro,
Arg-Gly, Gly-Arg, y-Glu-Gly, y-Glu-Leu, y-Glu-Met, y-Glu-His, pyroGlu-Glu, %
pyroGlu-GIn &2 o] Fo 2] = ol Al A= 15 o], =

(iii) Pro-Pro, Pro-Ala, Pro-Lys, Pro-Ser, Pro-Val, Arg-Pro, Ser-Pro, Val-Pro,
Arg-QGly, Gly-Arg, y-Glu-Gly, y-Glu-Leu, y-Glu-Met, y-Glu-His, pyroGlu-Glu,
pyroGlu-Gln, 2 pyroGlu-Ser 2.2 o] Fo] X = 0| A A8l ] = 1§ o| & &3t

T Ut
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[86]

[87] A ) ol =

[88] 2 FEE A fetolnE et ¥ X8 2= S ATt v E
G, Gl FErol =] g Fxlof] ARgaty] gk &R E ATt e
AL, Gl FEtol =] ] S8 2 E O] A xol ARgst] g 8 E
A=

[89] 271 A F1efo] == ALDPLPT(A @ H Z 1), DGFP(A D F 2),

DGML(A € ¥ % 3), DNEDTP(X € & 4), DTDEPN(A €W % 5), EEL(M € H &
6), EEV(A 9™ % 7), EEY(X €™ & 8), ESLPALP(A| 2 H & 9),

EVGYGY(X ¥ ™= 10), LDYY(M EHZ 11), LPPP(A EH E 12),

MTTFTW(A €™ % 13), PPPP(A @ % 14), PPPPP(A @ T 15),

DAPL(A @™ = 16), DVL(AEH Z 17), GGPE(X €¥ % 18), GNPF(A EH &
19), EVLK(A €™ & 20), FADSL(A € % 21), LAL(A € 5 22),

LLL(A ¥ 3 23), LLQ(A ¥ & 24), LPL(A € ¥ & 25), PLL(A € & 26),
TPL(A € % 27), ® VLL(A €5 28)9] ol =4k D& E3sl=

ZE ol & Sl A A B E 18 o] Y 4 Sl

[90] 7] gl S1G 24 52 DGML(A € 5 3), DNEDTP(A EH 3 4),
LPPP(A 2 & 12), PPPP(A € < 14), PPPPP(A ¥ & 15), DAPL(A €W &
16), DVL(A €W T 17), GGPF(A @ % 18), LAL(A €W 5 22), LLL(A D &
23), PLL(A € 3 26), 2 TPL(A @M T 27)9] o}v] =4k A S E8lali= 44
FEfo] = S| A el E 155 o] S 2 Estal,

[91] ALDPLPT(A @M % 1), DGFP(X € % 2), EEL(A € S 6), EEV(A €3 7),
EEY(X € & 8), ESLPALP(A €™ & 9), EVGYGY(X € < 10),
LDYY(MEH S 11), MTTFTW(A € % 13), EVLK(X @ 3 20),

FADSL(A €M% 21), LLQ(A € 3 24), LPL(A 9 & 25), @ VLL(AEHE
28)9] obH| At A D& et A gl etol = ol A AEE 1 o] 4
F7b= 23T 5 St

[92] A oo A, &7] 3] T8 2=

[93] (i) ALDPLPT(A €™ % 1), DGML(A € % 3), DNEDTP(X @ 3 4),
EEL(X12W 3 6), EEV(A 2 5 7), EEY(A ¥ & 8), ESLPALP(X 2 5 9),
EVGYGY(XM ¥ ™= 10), LDYY(M EHZ 11), LPPP(A I E 12),

MTTFTW(A € 5 13), PPPP(A @ % 14), PPPPP(A € 5 15),

DAPL(A ¥ 3 16), DVL(A YW Z 17), GGPF(A €W 3 18), LAL(AEH Z 22),
LLL(A 9 35 23), LLQ(A € & 24), PLL(A ¥ 3 26), @ TPL(A 2 Z 27)9]
ofu| Ak M A& E ek A fetol = Soll A A EE 15 o],

[94] (i) ALDPLPT(X] 2 ¥ & 1), DGFP(A] € H % 2), DGML(A € 3 3),
DNEDTP(X ¥ % 4), EEL(M € % 6), EEV(A €M & 7), EEY(X €W % B),
EVGYGY(M €H =% 10), LDYY(A €M S 11), LPPP(A EH Z 12),
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MTTFTW(A € % 13), PPPP(A € % 14), PPPPP(A € % 15),
DAPL(X]2¥ % 16), DVL(XI ¥ 5 17), GGPF(X ¥ 5 18), LAL(X @ 5 22),
LLL(AM 9 ¥ % 23), PLL(A AW 5 26), 2 TPL(AEH S 27)9] opr] =it L&
Egtete A fetol = Foll A AEE 1F o,

[95] (iii) DGML(A] @ ¥ & 3), DNEDTP(A € % 4), LPPP(A ¥ 3 12),
PPPP(X € % 14), PPPPP(A DM T 15), DAPL(A ¥ & 16), DVL(A EH S
17), GGPF(A € ¥ % 18), EVLK(A €W % 20), LAL(M €W % 22), LLL(MEHE
23), LLQ(A1 € 3 24), LPL(A € 3 25), PLL(A € 5 26), TPL(A € H 5 27),
2 VLL(AM @ 5 28)9] oln| A4k A L& Egkste= A4 o] = Foll A dE s
1F ol =

[96] (iv) DGFP(X € % 2), DGML(A €™ & 3), DNEDTP(X € H & 4),
LDYY(MEH 3 11), LPPP(A € & 12), PPPP(A ¥ % 14), PPPPP(MEH &
15), DAPL(A ¥ % 16), DVL(A €M Z 17), GGPR(A € & 18),
EVLK(A €™ % 20), FADSL(A @ % 21), LAL(MEH S 22), LLL(AEH %
23), LLQ(A €™ & 24), LPL(A € & 25), PLL(A € & 26), TPL(A € H & 27),
9 VLL(A QU Z 28)9] o} iqt A8 3151z 44 glelo] = Foll A AEid

1 o]@}% g_-;sj}%l 7= 0]

= T x-T.

[97]

[98] tholfleto| = & 24 feto|l=of %3

[99] U2 2, 471 tolfletol = R 7] A4 fietol =8 sk, &
g AT S AT 2 FE2, A7) volEte] = R 4] 4
Fepol = of F] Fxlo) AHgslr] 913 &5 AlE ek v Fd2, 47
ol sietol = S 37] A4 sHetel o] ] S8 2429 Azl AHEat7]
Aet & E AT et

[100] < ool A, 7] & S8 2=,

ol
[101]  38k71 3% 1] vho] g Efo]
[102] sk % ‘
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[103] [3£1]

No Compound group tho| HElo] =
1 Prolyl peptides Pro-Ala
2 Prolyl peptides Pro-Asn
3 Prolyl peptides Pro-Glu
4 Prolyl peptides Pro-Gln
5 Prolyl peptides Pro-His
6 Prolyl peptides Pro-Ile
7 Prolyl peptides Pro-Leu
8 Prolyl peptides Pro-Met
9 Prolyl peptides Pro-Pro
10 Prolyl peptides Pro-Phe
11 Prolyl peptides Pro-Ser
12 Prolyl peptides Pro-The
13 Prolyl peptides Pro-Val
14 Prolyl peptides Ala-Pro
15 Prolyl peptides Pro-Gly
16 Prolyl peptides Arg-Pro
17 Prolyl peptides Asn-Pro
18 Prolyl peptides Asp-Pro
19 Prolyl peptides The-Pro
20 Prolyl peptides His-Pro
21 Prolyl peptides Ile-Pro
22 Prolyl peptides Leu-Pro
23 Prolyl peptides Ser-Pro
24 Prolyl peptides Gly-Pro
25 Prolyl peptides Tyr-Pro
26 Prolyl peptides Val-Pro
27 Prolyl peptides Glu-Pro
28 Prolyl peptides Pro-Tyr
29 Prolyl peptides Pro-Asp
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30 Prolyl peptides Pro-Cys
31 Prolyl peptides Cys-Pro
32 Prolyl peptides Gln-Pro
33 Prolyl peptides Pro-Lys
34 Prolyl peptides Lys-Pro
35 Prolyl peptides Met-Pro
36 Prolyl peptides Phe-Pro
37 Prolyl peptides Pro-Trp
38 Prolyl peptides Trp-Pro
39 Prolyl peptides D-Pro-L-Pro
40 Arginyl peptides Arg-Ala
41 Arginyl peptides Arg-Gly
42 Arginyl peptides Arg-Gln
43 Arginyl peptides Gly-Arg
44 Arginyl peptides Val-Arg
45 Arginyl peptides Arg-Val
46 Arginyl peptides Ala-Arg
47 Arginyl peptides Pro-Arg
48 Arginyl peptides Arg-Ser
49 Arginyl peptides Asp-Arg
50 Arginyl peptides Arg-Asp
51 Arginyl peptides Arg-Leu
52 Arginyl peptides Lys-Arg
53 Arginyl peptides Glu-Arg
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[104] [3%£2]

No Compound group 3 FElo| = AdH s
1 Long chain peptides ALDPLPT 1
2 Long chain peptides DGFP 2
3 Long chain peptides DGML 3
4 Long chain peptides DNEDTP 4
5 Long chain peptides DTDEPN 5
6 Long chain peptides EEL 6
7 Long chain peptides EEV 7
8 Long chain peptides EEY 8
9 Long chain peptides ESLPALP 9
10 Long chain peptides EVGYGY 10
11 Long chain peptides LDYY 11
12 Long chain peptides LPPP 12
13 Long chain peptides MTTFTW 13
14 Long chain peptides PPPP 14
15 Long chain peptides PPPPP 15
16 Long chain peptides DAPL 16
17 Long chain peptides DVL 17
18 Long chain peptides GGPF 18
19 Long chain peptides GNPF 19
20 Long chain peptides EVLK 20
21 Long chain peptides FADSL 21
22 Long chain peptides LAL 22
23 Long chain peptides LLL 23
24 Long chain peptides LLQ 24
25 Long chain peptides LPL 25
26 Long chain peptides PLL 26
27 Long chain peptides TPL 27
28 Long chain peptides VLL 28
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[108]  [3£3]

No thol Fl Efol =

1 L-prolyl-L-alanine, Pro-Ala

2 L-alanyl-L-proline, Ala-Pro

3 L-prolyl-L-arginine, Pro-Arg

4 L-arginyl-L-proline, Arg-Pro

5 L-prolyl-L-asparagine, Pro-Asn

6 L-asparaginyl-L-proline, Asn-Pro
7 L-prolyl-L-aspartic acid, Pro-Asp
8 L-aspartyl-L-proline, Asp-Pro

9 L-prolyl-L-cysteine, Pro-Cys

10 L-cysteinyl-L-proline, Cys-Pro

11 L-prolyl-L-glutamine, Pro-Gln

12 L-glutaminyl-proline, GIn-Pro

13 L-prolyl-L-glutamic acid, Pro-Glu
14 L-glutamyl-L-proline, Glu-Pro

15 L-prolyl-L-glycine, Pro-Gly

16 L-glycyl-L-proline, Gly-Pro

17 L-prolyl-L-histidine, Pro-His

18 L-histidyl-L-proline, His-Pro

19 L-prolyl-L-isoleucine, Pro-Ile

20 L-isoleucyl-L-proline, Ile-Pro

21 L-prolyl-L-leucine, Pro-Leu

22 L-leucyl-L-proline, Leu-Pro

23 L-prolyl-L-lysine, Pro-Lys

24 L-lysyl-L-proline, Lys-Pro

25 L-prolyl-L-methionine, Pro-Met
26 L-methionyl-L-proline, Met-Pro
27 L-prolyl-L-phenylalanine, Pro-Phe
28 L-phenylalanyl-L-proline, Phe-Pro
29 L-prolyl-L-proline, Pro-Pro
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30 L-prolyl-L-serine, Pro-Ser
31 L-seryl-L-proline, Ser-Pro
32 L-prolyl-L-threonine, Pro-Thr
33 L-threonyl-L-proline, Thr-Pro
34 L-prolyl-L-tryptophane, Pro-Trp
35 L-tryptophyl-L-proline, Trp-Pro
36 L-prolyl-L-tyrosine, Pro-Tyr
37 L-tyrosyl-L-proline, Tyr-Pro
38 L-prolyl-L-valine, Pro-Val
39 L-valyl-L-proline, Val-Pro
40 D-ProL.-Pro
41 Gly-Arg
42 Arg-Gly
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[109] [3£4]

No 3 Elol = MW
1 ALDPLPT 1
2 DGFP 2
3 DGML 3
4 DNEDTP 4
5 EEL 6
6 EEV 7
7 EEY 8
8 ESLPALP 9
9 EVGYGY 10
10 LDYY 11
11 LPPP 12
12 MTTFTW 13
13 PPPP 14
14 PPPPP 15
15 DAPL 16
16 DVL 17
17 GGPF 18
18 EVLK 20
19 FADSL 21
20 LAL 22
21 LLL 23
22 LLQ 24
23 LPL 25
24 PLL 26
25 TPL 27
26 VLL 28
[110] Sroll A A gk uhe} o), v & F31-8 24 =l E3HEE AV

thol fetol == S FEE-tho] JErol =, 44 4] & & 0-Glu-Ala, a-Glu-Gly,
a-Glu-Ser, a-Glu-Val, a-Glu-The, a-Glu-Pro, a-Glu-Leu, a-Glu-Ile, a-Glu-Lys,
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0-Glu-Glu, a-Glu-Gin, a-Glu-His, a-Glu-Phe, a-Glu-Tyr, a-Glu-Asp, a-Glu-Arg,
a-Glu-Trp, y-Glu-Gly, y-Glu-Ala, y-Glu-Pro, y-Glu-Val, y-Glu-Ser, y-Glu-Ile,
v-Glu-Thr, y-Glu-Leu, y-Glu-Asn, y-Glu-Lys, y-Glu-Glu, y-Glu-His, y-Glu-Trp,
v-Glu-Asp, y-Glu-Tyr, y-Glu-Arg, Ala-Glu, Asn-Glu, His-Glu, Asp-Glu, Phe-Glu,
Tyr-Glu, Ile-Glu, Val-Glu, Ser-Glu, Pro-Glu, Thr-Glu, Met-Glu, 2 Leu-Glu®

ol Fol A= = F et -tol fgto]l = Foll A ME R 1§ oS F7hR £33 5
Utt S FEFE-thol fetol 2ol wgk A2 holl A 7] A & vk}

[111] L ool M, 7] &) S8 24 =2,

[112] (i) Pro-Pro, Pro-Val, Arg-Pro, Ser-Pro, Val-Pro, Arg-Gly, Gly-Arg, y-Glu-Gly,
v-Glu-Leu, y-Glu-Met, y-Glu-His, pyroGlu-Glu, & pyroGlu-GIn 2. & o] o] %] =
tholgleto] = Fol| A A EE 1F o] (el I, 7F o1, 8F ©1 4, 9F o
5)& EeshE vol ekl =; B

[113] (ii) DGML(A €™ < 3), DNEDTP(A €™ & 4), LPPP(M € 5 12),

PPPP(X] @ < 14), PPPPP(A € S 15), DAPL(A € & 16), DVL(A € &
17), GGPR(X @ & 18), LAL(M ¥ & 22), LLL(AM ¥ S 23), PLL(AEH &
26), 2 TPL(A D 5 27)9] opv| =4t D& E3}sh= Zef et = Fol A
AEE 15 ol S 3eh= A4l fletel =8 23 sk= AL 5= vk

[114] A ool A, 7] | S 2AEE,

[115] (i) Pro-Glu, Pro-Ala, Pro-Lys, Pro-Ser, Lys-Pro, y-Glu-Glu, y-Glu-Gln, y-Glu-Ala,
pyroGlu-Pro, pyroGlu-Ser & & o] Fo] X 3= t} o] JlElo] = Fof| Al A el H 15
o] & F3tat= thol ol &) B/ kL=

[116]  ALDPLPT(X ¥ 3 1), DGFP(A @ % 2), EEL(A W % 6), EEV(A 9 5 7),
EEY(X¥H < 8), ESLPALP(A ¥ ¥ S 9), EVGYGY(X ¥ M= 10),
LDYY(MEH S 11), MTTFTW(A € % 13), EVLK(X @ 3 20),
FADSL(A € 3 21), LLQ(A @HE 24), LPL(A ¥ & 25), ¥ VLL(A G
28)9] opr| =2t M A2 EgtehE Y flElol = Foll A A B E 1§ o] 2

Teshe 44 AeroI = F F7hR T AU F Aok

<

[117]

[(118] =, & ool A, 7] @] S8 2=,

[119] (i) Arg-Ala, Ala-Arg, Arg-Asp, Asp-Arg, Arg-Gln, Gln-Arg, Arg-Gly, Gly-Arg,
Arg-Leu, Leu-Arg, Arg-Lys, Lys-Arg, Arg-Pro, Pro-Arg, Arg-Ser, Ser-Arg, Arg-Val,
Val-Arg, Pro-Ala, Ala-Pro, Pro-Arg, Arg-Pro, Pro-Asn, Asn-Pro, Pro-Asp, Asp-Pro,
Pro-Cys, Cys-Pro, Pro-Gln, GIn-Pro, Pro-Gly, Gly-Pro, Pro-His, His-Pro, Pro-Ile,
Ile-Pro, Pro-Leu, Leu-Pro, Pro-Lys, Lys-Pro, Pro-Met, Met-Pro, Pro-Phe, Phe-Pro,
Pro-Pro, Pro-Ser, Ser-Pro, Pro-Thr, Thr-Pro, Pro-Trp, Trp-Pro, Pro-Val, Val-Pro,
Pro-Tyr, ¥ Tyr-Pro. & = o] o] x| i= ol Al A Bl ¥] = 1 o] /9] tho] ] gfo] =,
H/HE =

[120] (ii) ALDPLPT(X €™ & 1), DGFP(AX ¥ % 2), DGML(A €™ < 3),
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[121]
[122]

[123]

[124]
[125]

[126]

[127]
[128]

[129]

DNEDTP(X € % 4), DTDEPN(X| € & 5), EEL(X| € % 6), EEVA €&
7), EEY(X € % 8), ESLPALP(A ¥ & 9), EVGYGY(A € % 10),
LDYY(A EH 3 11), LPPP(A M T 12), MTTFTW(A @ 5 13),
PPPP(A] € % 14), PPPPP(A] €™ % 15), DAPL(A € 3 16), DVL(AEHE
17), GGPF(AX € % 18), GNPF(A € % 19), EVLK(A € ¥ 5 20),
FADSL(A 93 21), LAL(A €A Z 22), LLL(A 9 H 3 23), LLQ(A @ 3 24),
LPL(A @H 3 25), PLL(A Y& 26), TPL(A EH = 27), @ VLL(M EH 3 28)9]
ofu| At M DS Egek= A flEtol = Fol A e 15 ol 28T
ATt

A oo A, 7] ] T8 2 ES,

(i) Arg-Gly, Gly-Arg, Pro-Pro, Pro-Glu, Pro-Ala, Pro-Lys, Pro-Ser, Pro-Val,
Arg-Pro, Lys-Pro, Ser-Pro, & Val-Pro & & o] Fo] x| = 7 of| A] A8l ¥ = [E
ol %te] tolf ol =, Bl/HEL=

(ii) ALDPLPT(X €™ & 1), DGFP(AX € % 2), DGML(A € < 3),
DNEDTP(A ¥ < 4), EEL(A9H 3 6), EEV(A € HE 7), EEY(X€H 3 8),
ESLPALP(A € % 9), EVGYGY(X E€HZ 10), LDYY(AEHE 11),
LPPP(X ¥ & 12), MTTFTW(X € & 13), PPPP(A € H & 14),
PPPPP(A] € & 15), DAPL(A € % 16), DVL(AEH % 17), GGPF(A EH &
18), EVLK(A € ¥ & 20), FADSL(A € % 21), LAL(A ¥ & 22),
LLL(A ¥ 3 23), LLQ(A € & 24), LPL(A €W & 25), PLL(A ¥ 3 26),
TPL(A DM 5 27), 2 VLL(A S Z 28)9] ofn] =it DS F3ah= 44
Hepo) = Fol| A AelE 15 o|AkS 33 5= 9l t).

A el A, A7) ) T8 2=,

(i) Pro-Pro, Pro-Val, Arg-Pro, Ser-Pro, Val-Pro, Arg-Gly, & Gly-Arg 2=
o] Foj A = thol o] = Fol A AElH 15 o], W/HEE

(ii) DGML(A € ¥ & 3), DNEDTP(A €™ & 4), LPPP(A € Z 12),
PPPP(A 2 % 14), PPPPP(A 2 3 15), DAPL(A €M & 16), DVL(MEH E
17), GGPF(A] 9 ¥ T 18), LAL(A @ T 22), LLL(A € % 23), PLLA EH S
26), 2 TPL(A @& 27)9] ofn| 4t M A& ek A4 gl etol = Foll A
AEE 1F oS 28T o T

A ool A, A7) &) S8 A=,

(i) Pro-Glu, Pro-Ala, Pro-Lys, Pro-Ser, & Lys-Pro. 2.2 o] o] %] = t}o| flE}o] =
Fol| A Al 155 o) Af, Wyl

(i) ALDPLPT(X 9 & 1), DGFP(X] @ % 2), EEL(A ¥ W% 6), EEV(A EH &
7), EEY(X € % 8), ESLPALP(A @ & 9), EVGYGY(X € = 10),
LDYY(MEHE 11), MTTFTW(A € % 13), EVLK(A @ % 20),
FADSL(A €H % 21), LLQ(A D % 24), LPL(A ¥ % 25), ¥ VLL(A ¥z

28)9] o Ak S F3sH= 42 Wekol = Fo) A HelH 15 o] 43
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[130]
[131]

[132]

[133]

[134]

[135]

—

.

b S8 222,

V;g

F7tE x4
A ool A, %7
(1) (i) Pro-Pro, Pro-Glu, Pro-Ser, Pro-Val, Arg-Pro, Ser-Pro, Val-Pro, Arg-Gly, =2

Gly-Arg © = o] Fo] x| = thol fgfo] &= Fol| Al Mgl 1€ o] H (ii)

ALDPLPT(X @¥ % 1), DGML(X @ ¥ % 3), DNEDTP(A € & 4),

EEL(X1 9 3 6), EEV(A 2 5 7), EEY(A ¥ & 8), ESLPALP(X ¥ 5 9),

EVGYGY(X ¥ = 10), LDYY(A EH T 11), LPPP(A EH T 12),

MTTFTW(A € 5 13), PPPP(A @ H % 14), PPPPP(A € 5 15),

DAPL(A ¥ 3 16), DVL(A YW Z 17), GGPF(A € H 3% 18), LAL(A EH Z 22),

LLL(A 9 35 23), LLQ(A ¥ & 24), PLL(A €9 & 26), 2 TPL(A 9H & 27)¢]

ofu| Ak M A& Egeh= A fEtol= Foll A A EE 15 o],

(2) (1) Pro-Pro, Pro-Glu, Pro-Ser, Pro-Val, Arg-Pro, Ser-Pro, Val-Pro, Arg-Gly, =z
Gly-Arg & 2 o] Fo] | = tho] flelo| = Fol| Al A el g 15 o] A (ii)
ALDPLPT(X € % 1), DGFP(A] € ¥ % 2), DGML(A €M % 3),

DNEDTP(A ¥ < 4), EEL(A9H 3 6), EEV(A € HE 7), EEY(X€H 3 8),

EVGYGY(XEHZ 10), LDYY(XEHZ 11), LPPP(A ¥ 3 12),

MTTFTW(X € % 13), PPPP(A € & 14), PPPPP(A € H & 15),

DAPL(A 2 T 16), DVL(A €W Z 17), GGPF(A € % 18), LAL(A € % 22),

LLL(A €W % 23), PLL(A @ 5 26), B TPL(A @ 5 27)9] opv| ik A&

E3tete A fetol = Fol A AEH 1F o,

(3) (i) Pro-Pro, Pro-Ala, Pro-Lys, Pro-Val, Arg-Pro, Ser-Pro, Val-Pro, Arg-Gly, a
Gly-Arg Q. = o] o] x| 3= t}ol fEfo] & ZFol| Al A8 ¥l 1& o] H (ii)

DGML(A € ¥ % 3), DNEDTP(A € T 4), LPPP(A € T 12), PPPP(A D&

14), PPPPP(A € 3 15), DAPL(A € S 16), DVL(AE€H 3 17),

GGPF(A ¥ 3 18), EVLK(A ¥ & 20), LAL(A € H 3 22), LLL(A QHE 23),

LLQ(A ¥ 3 24), LPL(A € ¥ % 25), PLL(A @ 3 26), TPL(A W3 27), &

VLL(A @ Z 28)9] ofm| Ak M E-& ok A4 sleto|= Foll A Aed

1E ol =

(4) (i) Pro-Pro, Pro-Ala, Pro-Lys, Pro-Ser, Pro-Val, Arg-Pro, Ser-Pro, Val-Pro,
Arg-Gly, ® Gly-Arg © = o] F0] ] = tho] fgfo] & Fol| A A e 15 o] Z
(i) DGFP(A € ¥ % 2), DGML(A € ¥ % 3), DNEDTP(X EH & 4),

LDYY(A E¥H 3 11), LPPP(A 2™ & 12), PPPP(A @™ & 14), PPPPP(A A H &

15), DAPL(A| € % 16), DVL(X €W & 17), GGPF(A € < 18),

EVLK(X € % 20), FADSL(A € % 21), LAL(A @ & 22), LLL(AEH &

23), LLQ(A1 € 3 24), LPL(A € 3 25), PLL(A € 5 26), TPL(A € H 35 27),

2 VLL(AM @S 28)9] oln| A4l A A& Eekste= A4 ol = Foll A e s

15 o] & ¥3ke 4= Qi)

A A efoll M, 7] & S8 2=,

oo
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[136]

[137]

[138]

[139]

[140]
[141]

(1) Pro-Pro, Pro-Glu, Pro-Ser, Pro-Val, Arg-Pro, Ser-Pro, Val-Pro, Arg-Gly,
Gly-Arg, y-Glu-Gly, y-Glu-Glu, y-Glu-Gln, y-Glu-Leu, y-Glu-Met, y-Glu-His,
v-Glu-Ala, pyroGlu-Pro, pyroGlu-Glu, pyroGlu-Gln, 2 ALDPLPT(A @ % 1),
DGML(A € ¥ 3 3), DNEDTP(X €@ ¥ & 4), EEL(A @ ¥M & 6), EEV(A LT 7),
EEY(A @ % 8), ESLPALP(A € % 9), EVGYGY(AM 2 % 10),

LDYY(A EH 3 11), LPPP(A @M T 12), MTTFTW(A D 5 13),

PPPP(X D 5 14), PPPPP(A] 2 5 15), DAPL(A ¥ 3 16), DVL(A W S
17), GGPR(A @ & 18), LAL(A @ Z 22), LLL(A EH 5 23), LLQ(A D9 HE
24), PLL(A 9 5 26), @ TPL(A DU Z 27)9] o}n| Ak A DS Z3Hah= 44
Fefol =

(2) Pro-Pro, Pro-Glu, Pro-Ser, Pro-Val, Arg-Pro, Ser-Pro, Val-Pro, Arg-Gly,
Gly-Arg, y-Glu-Gly, y-Glu-Glu, y-Glu-Gln, y-Glu-Leu, y-Glu-Met, y-Glu-His,
v-Glu-Ala, pyroGlu-Pro, pyroGlu-Glu, pyroGlu-Gln, 2 ALDPLPT(X 2 % 1),
DGFP(/] € 3 2), DGML(A €™ % 3), DNEDTP(X @ & 4), EEL(A € ¥ 3 6),
EEV(A € E 7), EEY(A €3 8), EVGYGY(M €3 10), LDYY(AEH &
11), LPPP(A €W 5 12), MTTFTW(A € % 13), PPPP(A L T 14),

PPPPP(A] € & 15), DAPL(A € 3% 16), DVL(A LM Z 17), GGPF(AEH &
18), LAL(A € % 22), LLL(A € 5 23), PLL(A €W 3 26), 2 TPL(AEH T
27)2] ol it M A& F 3k A4 FEfo] =

(3) Pro-Pro, Pro-Ala, Pro-Lys, Pro-Ser, Pro-Val, Arg-Pro, Ser-Pro, Val-Pro, Arg-Gly,
Gly-Arg, v-Glu-Gly, y-Glu-Leu, y-Glu-Met, y-Glu-His, pyroGlu-Glu, pyroGlu-Gln, %
DGML(A € 3 3), DNEDTP(A €W & 4), LPPP(A €W T 12), PPPP(A @ &
14), PPPPP(A] €™ 3 15), DAPL(A € S 16), DVL(A € 3 17),

GGPF(A ¥ 3 18), EVLK(A € & 20), LAL(A € H 3 22), LLL(A 9 HE 23),
LLQ(A € 3 24), LPL(A € & 25), PLL(A € 3 26), TPL(A 9 W 3 27), &
VLL(A 2 & 28)2] of| At M E & E3sli= A4 fElo|=; =

(4) Pro-Pro, Pro-Ala, Pro-Lys, Pro-Ser, Pro-Val, Arg-Pro, Ser-Pro, Val-Pro, Arg-Gly,
Gly-Arg, y-Glu-Gly, y-Glu-Leu, y-Glu-Met, y-Glu-His, pyroGlu-Glu, pyroGlu-Gln,
pyroGlu-Ser, & DGFP(X €™ % 2), DGML(4 € % 3), DNEDTP(X € % 4),
LDYY(A E¥H 3 11), LPPP(A D™ & 12), PPPP(A @™ & 14), PPPPP(A A H &
15), DAPL(A| € % 16), DVL(X €W & 17), GGPF(X € % 18),

EVLK(X €™ % 20), FADSL(A D & 21), LAL(M @& 22), LLLAEH =%
23), LLQ(A1 € 3 24), LPL(A € & 25), PLL(A € % 26), TPL(A ¥ 5 27),
Y VLL(A @& 28)¢] opn| At A8 sk 3 fletol =g 28 4

ATt

1=, 43 feto] = P o] B o) 23g 2%
2ol 3] (e, Bl g &

)

% oy
rir
Jl—ﬂ o‘z
)
=

¥ 440 A, tho] 4
EFatel ALgats A

E}o
o
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atel 428kl Edstel A3 4 Yok
(1421 A FADAA, 7] el el = B0l 2% ol 2T o] AHEHE H G

Goleto] = £ Abo]o] ¥l &, Thol WeFol = y-GluMet®] £ 55 12
5903 o, 3 50 71 AE uhsh 28 2 9ot olo] AgE = AL ol
[143] AN, 7] G Hekol = o] 2% o] 2T H o] AHE = A,

I

g4 ebol = 28 Abol o] ¥ &, 4] WEbo| = LLL (H AW 5 23)9] %
FES 1R 592 ul, 37 E 6o] /AIE sk 22 5 ok, ofol AFHH =
AL opeh.
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[3£5]

No |ttelsiElol= |EM&
(Dol FElo| = y-Glu-Mete] & FEE 12 39S o
Uetd & tolfete| =9 B 51}

1 v-Glu-Gly 4 =] 70, G2, 4.5,5.3, == 700 5

2 v-Glu-Glu 4UA 15, AW, 45 =117 5

3 v-Glu-Gln 1WA 10, A, 1.4, E=00 %

4 |y-Glu-Leu 2A] 25, o710, 2.0, 14.8, =209 &

5 v-Glu-Met 1

6  |y-Glu-His 1 WA 40, el Z1dh, 1.6, 2.2, TE3= 40.0 &

7 |v-Glu-Ala 5 WA 20, ol ZATH, 5.5 3= 189 &

8  |pyroGluPro |70 ] 350, ]2 T, 79.1 3= 336.4 5

9 |pyroGlu-Glu (20 W= 100, o 71T}, 23.8, 26.0, 47.4, H=3= 98.0 &

10 |pyroGlu-Gln |5 tH#] 150, ol Z1th, 9.6, 10.0, 20.0, ®=+= 123.0 5
11 |pyroGlu-Ser |20 WA] 40, ol Z1tH, 26.0 &

12 |Pro-Pro 10 H#] 70, <l 71th, 16.9, 35.0, 63.9, 3= 68.0 &
13 |Pro-Glu 10 A 40, AT, 15.4 == 379 5

14 |Pro-Ala 40 WA 170, o 71T 44.0 == 164.0 5

15 |Pro-Lys 20 WA 25, ol 71 d]) 23.0 == 24.0 &

16 |Pro-Ser 4 WA 360, ol ZAT] 4.6, 17.7, E=78.0 5

17 |Pro-Val 3 A1 120, ol Z1th 3.7, 10.4, 26.0, 2= 110.0 &
18 |Arg-Pro 0.5 WA 120, A 0.8, 10.7, 35.0, == 110.0 &
19 |Lys-Pro 25 WA 30, Al AT 27.0 F

20 |Ser-Pro 5 WA 360, o Z1th 8.3, 36.1, 207.0, 1= 356.0 &
21 |Val-Pro 5 W A1 140, ol ZAHh 6.1, 43.3, 84.0, == 139.0 &5
22 |Arg-Gly 0.1 A 60, A TH 0.2, 1.4,42.0, EE=57.0 %

23  |Gly-Arg 0.5 W= 200, A th 0.9,2.3, 114.0, == 198.0 5
24 |Pro-Ala 40 WA 170, o 710 44.0 == 164.0 &
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[145] [3%6]
No |3 Hgel= |EHE
(34 Aetol= LLLY B $E2 12 35S 1 v
9E Z fetol=g & 55}
1 |ALDPLPT 1WA 10, 7AW, 3.0 £=9.7 5
2  |DGFP ITWHA S, AN, 1.0 E=45 5
3  |DGML 1 W] 500, <l ZAth, 3.0, 8.5, 13.0, 1= 445.5 &
4  |DNEDTP 0.5 =] 120, ol 71, 0.6, 55.5, 58.5, 117.0 &
5 |EEL 30 WA 150, ol 71T, 31.83 5= 145.0 &
6 |EEV 20 WA 160, ol 71 TH, 22.8, 152.5 &
7 |EEY 5 A 35, o 7 dl, 5.8 == 32.0 &
8  |ESLPALP 1WA 10, A7, 8.7 &
9 |EVGYGY LA 15, ol 7T, 4.0 £ 12.8 5
10 |LDYY 1 W= 60, ol 71, 1.3, 30.0, = 58.7 &
11 |LPPP 10 W #] 70, ol Z1TH, 15.0, 31.2, 35.0, == 67.0 &
12 |MTTFTW 20 W= 40, o710, 20.5 5= 32.5 5
13 |PPPP 1 WA 170, o 71 th, 2.0, 10.0, 28.3, F=3= 166.5 &
14 |PPPPP 0.1 WA 40, oA, 0.6, 4.0, 18.0, == 30.5 5
15 |DAPL 0.1 =] 25, a7 th, 0.5, 1.0,9.0, '£+=23.0 &
16 |DVL 5 WA 100, o Z1Hh, 9.0, 33.0, 35.5, == 96.0 &
17 |GGPF 0.1 A 10, <7, 0.5, 0.67, 2.0, == 6.0 5
18 |EVLK 5 WA 100, ]z, 9.0 5= 90.0 &
19 |FADSL 0.0001 W= 0.01, a7 th, 0.001 &
20 |LAL 1 WA 70, oA, 2.0,3.5, == 60.0 5
21 |LLL 1
22 |LLQ 0.1 A 15, & 71th, 0.5, 8.0, F+= 14.0 &
23 |LPL 1 W #] 30, A7 TH, 3.0 B24= 20.0 &
24 |PLL 1 A 10, ol AT, 1.5,4.5,3.0, E= 6.0 5
25 |TPL 5 W] 200, Al A, 6.5,7.5, 15.0, 1= 190.0 5
26 |VLL 1A 10, A ATH, 4.0 =50 5
[146] A ool A, 7] | FHE 2 =S,

23
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[154] [37]

No [tholfete] |EH&
(o] FEPO| = y-Glu-Met2] & T =& 12 33 & o el d
& tolfeto| =g B F &)

Iyt

1 v-Glu-Gly 4 U=] 70, o710, 4.5, 5.3, == 70.0 &

2 |y-Glu-Glu 4R 15, A, 45 =117 %
3 |y-Glu-Gln |1 WA 10, ol AT, 1.4, £=9.0F

4 |y-Glu-Leu [2 WA 25, o|ZAt), 2.0, 14.8, £=209 5

5 v-Glu-Met (1

6  |y-Glu-His 1 A 40, 12, 1.6,2.2, 3= 40.0 &

7 |y-Glu-Ala |5 WA 20, 71T, 5.5 == 189 &

8  |pyroGlu-Pro |70 W#] 350, dllZ1th, 79.1 H3= 336.4 5

9 |pyroGlu-Glu |20 W#] 100, <l Z1tl, 23.8, 26.0, 47.4, == 98.0 5

10 |pyroGlu-Gln |5 WH#] 150, ¢l Z1th, 9.6, 10.0, 20.0, ==+ 123.0 5

11 |Pro-Pro 10 WA 70, ol 71, 16.9, 35.0, 63.9, 5= 68.0 &
12 |Pro-Glu 10 A 40, 710, 15.4 B5= 379 &

13 |Pro-Ser 4 WA 360, <l 7ATh 4.6,17.7, 1= 78.0 5

14 [Pro-Val 3 WA 120, Al AT 3.7, 10.4, 26.0, = 1100 5
15 |Arg-Pro 0.5 =] 120, o7 t) 0.8, 10.7, 35.0, 3= 110.0 &
16 |Ser-Pro 5 ] 360, ol 71 th 8.3, 36.1, 207.0, == 356.0 &
17 |Val-Pro 5 A1 140, ol Z1Th 6.1, 43.3, 84.0, '2+= 139.0 &

18 |Arg-Gly 0.1 W#] 60, @171t 0.2, 1.4, 42.0, == 57.0 5

19 |Gly-Arg 0.5 %] 200, sl 7] 0.9, 2.3, 114.0, =1= 198.0 5
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[3£8]
No &4 fetol= | & H &

{44 fetol= LLLY & $ 5 & 12 33 s 9 Jerd

& Z fAgol=g = 5k}
1 |ALDPLPT 1WA 10, 7AW, 3.0 £=9.7 5
2  |DGML 1 WA 500, <l 71tH, 3.0, 8.5, 13.0, 3= 445.5 &
3 |DNEDTP 0.5 =] 120, &l 7)), 0.6, 55.5,58.5,117.0 &
4  |EEL 30 WA 150, ol 71 Th, 31.83 H4= 145.0 &
5 |EEV 20 WA| 160, o 71T, 22.8, 152.5 &
6 |EEY 5 A 35, o 71th, 5.8 BE+=32.0 5
7  |ESLPALP 1WA 10, 710, 8.7 &
8 |EVGYGY 1WA 15, oA, 4.0 £ 128 5
9 |[LDYY 1 A 60, o7t 1.3,30.0, £ 58.7 &
10 |LPPP 10 A 70, ol Z1TH, 15.0, 31.2, 35.0, == 67.0 5
11 |[MTTFTW 20 WA 40, ol Z1TH, 20.5 == 32.5 &
12 |PPPP 1 WA 170, ol 71, 2.0, 10.0, 28.3, == 166.5 &
13 |PPPPP 0.1 WA 40, A, 0.6, 4.0, 18.0, 3= 30.5 5
14 |DAPL 0.1 =] 25, <l 71th, 0.5, 1.0, 9.0, == 23.0 &
15 |DVL 5 WA 100, ol Z1tH, 9.0, 33.0, 35.5, 1= 96.0 &
16 |GGPF 0.1 =] 10, el 71th, 0.5, 0.67, 2.0, == 6.0 &
17 |LAL 1 WA 70, 710, 2.0, 3.5, === 60.0 &
18 |LLL 1
19 |LLQ 0.1 =] 15, a7 dh, 0.5, 8.0, == 14.0 &
20 |PLL 1WA 10, | AT, 1.5,4.5,3.0, 2= 6.0 &
21 |TPL 5 WA 200, ol 7AtH, 6.5, 7.5, 15.0, == 190.0 5
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[156] [329]

No [tholfete] |EH&
(o] FEPO| = y-Glu-Met2] & T =& 12 33 & o el d
& tolfeto| =g B F &)

Iyt

1 v-Glu-Gly 4 U=] 70, o710, 4.5, 5.3, == 70.0 &

2 |y-Glu-Glu 4R 15, A, 45 =117 %
3 |y-Glu-Gln |1 WA 10, ol AT, 1.4, £=9.0F

4 |y-Glu-Leu [2 WA 25, o|ZAt), 2.0, 14.8, £=209 5

5 v-Glu-Met (1

6  |y-Glu-His 1 A 40, 12, 1.6,2.2, 3= 40.0 &

7 |y-Glu-Ala |5 WA 20, 71T, 5.5 == 189 &

8  |pyroGlu-Pro |70 W#] 350, dllZ1th, 79.1 H3= 336.4 5

9 |pyroGlu-Glu |20 W#] 100, <l Z1tl, 23.8, 26.0, 47.4, == 98.0 5

10 |pyroGlu-Gln |5 WH#] 150, ¢l Z1th, 9.6, 10.0, 20.0, ==+ 123.0 5

11 |Pro-Pro 10 WA 70, ol 71, 16.9, 35.0, 63.9, 5= 68.0 &
12 |Pro-Glu 10 A 40, 710, 15.4 B5= 379 &

13 |Pro-Ser 4 WA 360, <l 7ATh 4.6,17.7, 1= 78.0 5

14 [Pro-Val 3 WA 120, Al AT 3.7, 10.4, 26.0, = 1100 5
15 |Arg-Pro 0.5 =] 120, o7 t) 0.8, 10.7, 35.0, 3= 110.0 &
16 |Ser-Pro 5 ] 360, ol 71 th 8.3, 36.1, 207.0, == 356.0 &
17 |Val-Pro 5 A1 140, ol Z1Th 6.1, 43.3, 84.0, '2+= 139.0 &

18 |Arg-Gly 0.1 W#] 60, @171t 0.2, 1.4, 42.0, == 57.0 5

19 |Gly-Arg 0.5 %] 200, sl 7] 0.9, 2.3, 114.0, =1= 198.0 5
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No

44 fAetol=

g
(A4 HAelol= LLLY & 5%
2 A4 Helol =9 & 5k}

1 |ALDPLPT 1WA 10, A, 3.0 2597 &

2  |DGFP 1WA 5, oA, 1.0 £=45 5

3  |DGML 1 WA 500, dl7HH, 3.0, 8.5, 13.0, == 4455 5
4  |DNEDTP 0.5 WA 120, 4l 71th, 0.6, 55.5, 58.5, 117.0 &
5  |EEL 30 WA 150, o Z10h, 31.83 H+= 145.0 &

6 |EEV 20 WA 160, o Z1TH, 22.8, 152.5 &

7 |EEY 5 WA 35, o 71H, 5.8 3= 32.0 &

8 |EVGYGY 1WA 15, 2T, 4.0 £ 12.8 &

9 |LDYY 1 WA 60, o7, 1.3,30.0, = 58.7 &

10 |LPPP 10 W #] 70, ol A TH, 15.0, 31.2, 35.0, £= 67.0 5
11 [MTTFTW 20 W #] 40, ol 71 TH, 20.5 3= 325 &

12 |PPPP 1 WA 170, ol 71, 2.0, 10.0, 28.3, == 166.5 &
13 |PPPPP 0.1 WA 40, <A, 0.6, 4.0, 18.0, £3= 305 5
14 |DAPL 0.1 =] 25, o 71th, 0.5, 1.0, 9.0, £+=23.0 &
15 |DVL 5 ] 100, ol 71tH, 9.0, 33.0, 35.5, '£3=96.0 &
16 |GGPF 0.1 =] 10, o1 A, 0.5,0.67,2.0, == 6.0 &
17 |LAL 1 A1 70, 2, 2.0, 3.5, 1= 60.0 &

18 |LLL 1

19 |PLL 1 WA 10, oA, 1.5,4.5,3.0, £ 6.0 &

20 |TPL 5 W= 200, Al ZAH, 6.5,7.5, 15.0, 3= 190.0 5

€ 12 3i3le 4 ved
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No (ttolHElo] |EH&
= (ol REIE y-Glu-Met®] & TEE 12 83
et & tolHEe| = B w1k}
1 |y-Glu-Gly |4 WA 70, )4, 4.5,5.3, 3= 700 =
2 |y-Glu-Leu |2 WA 25, oA, 2.0, 14.8, =209 &
3 v-Glu-Met |1
4 |y-Glu-His 1 WA 40, AT, 1.6,2.2, = 400 5
5  |pyroGlu-Glu |20 WHA] 100, o 1T, 23.8, 26.0, 47.4, == 98.0 &
6  |pyroGlu-Gln |5 WA 150, ¢ Z1th, 9.6, 10.0, 20.0, ==+ 123.0 5
7 |Pro-Pro 10 WA 70, ol 7, 16.9, 35.0, 63.9, 1= 68.0 5
8 |Pro-Ala 40 WA 170, o 21t 44.0 == 164.0 5
9  |Pro-Lys 20 WA 25, 710 23.0 == 24.0 5
10 |Pro-Val 3 WA 120, ol ZAtH 3.7, 10.4, 26.0, B+= 110.0 &
11 |Arg-Pro 0.5 WA 120, el A 0.8, 10.7, 35.0, == 110.0 &
12 |Lys-Pro 25 WA 30, Al ) 27.0 &
13 [Ser-Pro 5 A 360, ol AAtH 8.3, 36.1, 207.0, F=3= 356.0 5
14 |Val-Pro 5 WA 140, | ATh 6.1, 43.3, 84.0, £ 139.0 &
15 |Arg-Gly 0.1 A 60, <l ATH 0.2, 1.4,42.0, £E=57.0 %
16 |Gly-Arg 0.5 W] 200, 7 th 0.9,2.3, 114.0, == 198.0 5
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[159] [3£12]

No (24 fetol= |EH]E&
{44 fetol= LLLY £ $28 12 331e o Yeid
gE 2 fgol=g & 5}
1 |DGML 1 WA 500, ol Z1tH, 3.0, 8.5, 13.0, H=i= 4455 5
2 |DNEDTP 0.5 WA 120, a7 tH, 0.6, 55.5, 58.5, 117.0 &
3 |LPPP 10 WA 70, <l 7 tH, 15.0, 31.2, 35.0, £+= 67.0 5
4  |PPPP 1 4] 170, ol 71 tH, 2.0, 10.0, 28.3, F=3= 166.5 5
5  |PPPPP 0.1 A 40, oA th, 0.6, 4.0, 18.0, T=5= 30.5 &
6 |DAPL 0.1 W] 25, <1714, 0.5, 1.0,9.0, £+ 23.0 &
7 |DVL 5 ] 100, ol 71HH, 9.0, 33.0, 35.5, =3 96.0 5
8 |GGPF 0.1 =] 10, @1 AT, 0.5,0.67,2.0, £i= 6.0 &
9 |EVLK 5 =] 100, o Zth, 9.0 = 90.0 &
10 |LAL 1 W= 70, o7, 2.0, 3.5, =+ 60.0 &
11 |LLL 1
12 |LLQ 0.1 WA 15, o171, 0.5, 8.0, *=+= 14.0 &
13 |LPL 1 WA 30, o ZATH, 3.0 3= 20.0 &
14 |PLL 1A 10, AT, 1.5,4.5,3.0, = 6.0 5
15 |TPL 5 WA 200, A 71TH, 6.5, 7.5, 15.0, == 190.0 5
16 |VLL 1 WA 10, el 2, 4.0 == 5.0 &
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No (ttolHElo] |EH&

= (ol REIE y-Glu-Met®] & TEE 12 83

et & tolHEe| = B w1k}

1 |y-Glu-Gly |4 WA 70, )4, 4.5,5.3, 3= 700 =
2 |y-Glu-Leu |2 WA 25, oA, 2.0, 14.8, =209 &
3 v-Glu-Met |1
4 |y-Glu-His 1 WA 40, AT, 1.6,2.2, = 400 5
5  |pyroGlu-Glu |20 WHA] 100, o 1T, 23.8, 26.0, 47.4, == 98.0 &
6  |pyroGlu-Gln |5 WA 150, ¢ Z1th, 9.6, 10.0, 20.0, ==+ 123.0 5
7 |pyroGlu-Ser (20 WA 40, <l 71T}, 26.0 &
8  |Pro-Pro 10 WA 70, ol 7, 16.9, 35.0, 63.9, 3= 68.0 5
9  |Pro-Ala 40 WA 170, o 21T 44.0 == 164.0 5
10 |Pro-Lys 20 WA 25, ol 7 H) 23.0 == 24.0 5
11 |Pro-Ser 4 WA 360, ol ZAT] 4.6, 17.7, £=78.0 5
12 |Pro-Val 3 WA 120, dl 7] 3.7, 10.4, 26.0, == 110.0 &
13 |Arg-Pro 0.5 WA 120, dl71t) 0.8, 10.7, 35.0, B=3= 110.0 &
14 [Ser-Pro 5 A 360, dl ZAth 8.3, 36.1, 207.0, 3= 356.0 5
15 |Val-Pro 5 WA 140, ol A ) 6.1, 43.3, 84.0, == 139.0 &
16 |Arg-Gly 0.1 WA] 60, 1A H 0.2, 1.4,42.0, = 57.0 &
17 |Gly-Arg 0.5 WA 200, el A 0.9,2.3, 114.0, == 198.0 &
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[161] [3%14]
No &4 fetol= & &
{44 fetol= LLLY £ $28 12 331e o Yeid
gE 2 fgol=g & 5}
1 |DGFP 1WA S, AN, 1.0 £=45 5
2 |DGML 1 A 500, <l 7AtH, 3.0, 8.5, 13.0, FE3=445.5 5
3 |DNEDTP 0.5 WA 120, 7 tH, 0.6, 55.5, 58.5, 117.0 &
4 |LDYY 1 W] 60, o7, 1.3, 30.0, == 58.7 5
5 |LPPP 10 A 70, a7 dH, 15.0, 31.2, 35.0, = 67.0 5
6 |PPPP 1 A 170, <l 71tH, 2.0, 10.0, 28.3, 3= 166.5 &
7  |PPPPP 0.1 WA 40, o7 th, 0.6, 4.0, 18.0, == 305 &
8 |DAPL 0.1 WA 25, o 71tH, 0.5, 1.0, 9.0, == 23.0 &
9 |DVL 544 100, (71 th, 9.0, 33.0, 35.5, 3= 96.0 &
10 |GGPF 0.1 =] 10, ol A, 0.5,0.67,2.0, == 6.0 &
11 |EVLK 5 ] 100, ol Z1TH, 9.0 B=+= 90.0 &
12 |FADSL 0.0001 =] 0.01, o] A H, 0.001 &
13 |LAL 1 WA 70, <A, 2.0, 3.5, 3= 60.0 5
14 |LLL 1
15 |LLQ 0.1 WA 15, o171, 0.5, 8.0, == 14.0 &
16 |LPL 1 WA 30, el 21Tl 3.0 == 20.0 &
17 |PLL 1 WA 10, @17, 1.5,4.5,3.0, £ 6.0
18 |TPL 5] 200, dl A, 6.5,7.5, 15.0, == 190.0 5
19 |VLL 1WA 10, A, 4.0 £=50 5
[162] A 4ol M, 7] 3] S318& 2=,
[163] (1) @) Arg-Ala, Ala-Arg, Arg-Asp, Asp-Arg, Arg-Gln, Gln-Arg, Arg-Gly, Gly-Arg,
Arg-Leu, Leu-Arg, Arg-Lys, Lys-Arg, Arg-Pro, Pro-Arg, Arg-Ser, Ser-Arg, Arg-Val,
2 Val-Arg® o] Fo] A 5= ol A A B ¥ = 15 o] 4e] o} 27 d-t}o] ] Elo] =,
[164] (ii) Pro-Ala, Ala-Pro, Pro-Arg, Arg-Pro, Pro-Asn, Asn-Pro, Pro-Asp, Asp-Pro,

Pro-Cys, Cys-Pro, Pro-Gln, Gln-Pro, Pro-Gly, Gly-Pro, Pro-His, His-Pro, Pro-Ile,
Ile-Pro, Pro-Leu, Leu-Pro, Pro-Lys, Lys-Pro, Pro-Met, Met-Pro, Pro-Phe, Phe-Pro,
Pro-Pro, Pro-Ser, Ser-Pro, Pro-Thr, Thr-Pro, Pro-Trp, Trp-Pro, Pro-Val, Val-Pro,

Pro-Tyr, @ Tyr-Pro Q. & o] Fo] x| &= ol A A ey = | o] 4t¢]
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[165]
[166]

[167]
[168]
[169]

[170]

[171]
[172]

[173]
[174]
[175]

[176]

[177]
[178]

I EE-tol ol =,

(i) ol 59 =3

(2) ALDPLPT(A €™ % 1), DGFP(A ¥ & 2), DGML(A €M 3 3),
DNEDTP(X] € % 4), DTDEPN(X| € & 5), EEL(X| € % 6), EEVA €&
7), EEY(X € % 8), ESLPALP(A @ & 9), EVGYGY(A € = 10),
LDYY(A EH 3 11), LPPP(A @M T 12), MTTFTW(A D 5 13),
PPPP(A] € % 14), PPPPP(A] €™ % 15), DAPL(A € 3 16), DVL(AEHE
17), GGPF(X @ ¥ % 18), GNPF(A €W % 19), EVLK(A € ¥ 5 20),
FADSL(A € & 21), LAL(A 9 H & 22), LLL(A @ 3 23), LLQ(A € & 24),
LPL(A € % 25), PLL(A € H % 26), TPL(A €% 27), 2 VLL(A EH S 28)2]
o]_ﬂ]i}ixl-j\lloﬂ_JE]- ].L:X]—JH JUE].O]]:_ oﬂ}q ﬁEﬂE] 1= o]/\]— =

3)ol=9 =& £ 5= Utk

A ool A, A7) 3] &

(1) (i) Arg-Gly % Gly-Arg= o] Fo{A|= o} 27| d-t}o| J|Elo] & Fof A B
I o],

(i1) Pro-Pro, Pro-Glu, Pro-Ala, Pro-Lys, Pro-Ser, Pro-Val, Arg—Pro, Lys-Pro, Ser-Pro,
2 Val-ProZ o] Fo] A= L EH-tho|FEfo| = Fol Al HElH 1F o],

(iii) 3= o] 59 &3

(2) ALDPLPT(A €™ % 1), DGFP(A € & 2), DGML(A €M % 3),
DNEDTP(X € % 4), DTDEPN(X| € & 5), EEL(X| € % 6), EEVA € &
7), EEY(X1 € & 8), ESLPALP(X € % 9), EVGYGY (A € & 10),
LDYY(AM EHZ 11), LPPP(A € % 12), MTTFTW(A 2 5 13),
PPPP(*] € % 14), PPPPP(A @M & 15), DAPL(A ¥ T 16), DVL(A EH S
17), GGPF(X € & 18), GNPF(A @ % 19), EVLK(X € & 20),
FADSL(A €3 21), LAL(A D H 3 22), LLL(A @ 3 23), LLQ(A ¥ 3 24),
LPL(A € 35 25), PLL(H AWM 35 26), TPL(A LW 5 27), ' VLL(A DH 3 28)9]
ofu| 4k D& E9tsh= A fEtol = Foll A A B 1F o) B

B ol =2 XFqSE + A

it

= XEHE T X

A dlol M, 7] Gl Tx IQEHEL

(1) Pro-Pro, Pro-Val, Arg-Pro, Ser-Pro, Val-Pro, Arg-Gly, @ Gly-Arg 2. =
o] o} x| 1= Thol fEfo] = Foll A A EE 15 o4

(2) DGML(A € % 3), DNEDTP(X @ % 4), LPPP(A 2 % 12),
PPPP(A] € ¥ % 14), PPPPP(A € & 15), DAPL(A €W % 16), DVL(A €W &
17), GGPE(A] 9 ¥ & 18), LAL(A W 3 22), LLL(A €W 3 23), PLLA Y H &
26), 3 TPL(M D =2 27)9] ofv| mAt M A& 3£ sh= A4 fleto] = F ol A
AR 1E ol =

@) olEe 232 2y

2 el ol A, 7] vl F7

fiis

N
T
&

ox L

32

h= o]
=1,
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[179]

[180]

[181]
[182]
[183]
[184]

[185]

[186]

[187]

[188]

[189]

(1) Pro-Glu, Pro-Ala, Pro-Lys, Pro-Ser, & Lys-Pro. 0. & ©] 0] 2] = t}o] 1 glo| =
oA AEE 1 o]

(2) ALDPLPT(A € ¥ % 1), DGFP(X € & 2), EEL(X €M & 6), EEV(A @ &
7), EEY(X € % 8), ESLPALP(A @ & 9), EVGYGY(X € =% 10),
LDYY(MEH S 11), MTTFTW(X € % 13), EVLK(X ¥ 3 20),

FADSL(A €3 21), LLQ(A € 3 24), LPL(A @H 3 25), @ VLL(AE9HE
28)9] ol At A A& E3tete Al ol = Foll A AEE 1F ol e

(3) ol &9 3= F7HE E9e F Ut

A oo A, 7] ] T8 2=,

(1) (1-i) Pro-Pro, Pro-Glu, Pro-Ser, Pro-Val, Arg-Pro, Ser-Pro, Val-Pro, Arg-Gly, =z
Gly-Arg ©. & o] Fo] 2] 3= thol Jlefo| = Fol| A e 15 o]

(1-ii) Pro-Pro, Pro-Ala, Pro-Lys, Pro-Val, Arg-Pro, Ser-Pro, Val-Pro, Arg-Gly, %
Gly-Arg @ & o] Fo] 2| = tho| flgfo] = Fol| A M 15 o] 4 He=

(1-iii) Pro-Pro, Pro-Ala, Pro-Lys, Pro-Ser, Pro-Val, Arg-Pro, Ser-Pro, Val-Pro,
Arg-Gly, % Gly-Arg & & o] Fo] | = tho] fgfo] = Fo| A Ml Hl 1 o]

(2) (2-i) ALDPLPT(A 9@ & 1), DGML(4] € % 3), DNEDTP(A € 3 4),
EEL(A 9 ¥ 5 6), EEV(A @H 3 7), EEY(A @ ¥ & 8), ESLPALP(A € H 3 9),
EVGYGY(XMEHZ 10), LDYY(XE€HZ 11), LPPP(A @ 3 12),

MTTFTW(A € % 13), PPPP(A € & 14), PPPPP(A € & 15),

DAPL(A €W & 16), DVL(A EH % 17), GGPR(A € % 18), LAL(A 9 & 22),
LLL(A €W & 23), LLQ(M € & 24), PLL(A € Z 26), 2 TPL(A LW T 27)9]
ol At M A& E3FebE A WEto]l = Foll A A EE 1F o]

(2-ii) ALDPLPT(A € 3 1), DGFP(X] €™ 3 2), DGML(A ¥ 3 3),
DNEDTP(A € 3 4), EEL(X] 9 3 6), EEV(A €M 3 7), EEY(AH 9 5 8),
EVGYGY(MEH 3 10), LDYY(A E€H T 11), LPPP(A € H T 12),

MTTFTW(A € % 13), PPPP(A € % 14), PPPPP(A € % 15),
DAPL(A9¥ & 16), DVL(A LM Z 17), GGPF(A € H 3 18), LAL(A L H S 22),
LLL(A €W 3 23), PLL(A @3 26), 2 TPL(X €M & 27)9] o} =4 D&
Egtete A fetol = Foll A AEE 1F o,

(2-iii) DGML(A € % 3), DNEDTP(A € ¥ & 4), LPPP(A 9 5 12),

PPPP(X 9 % 14), PPPPP(A 2 & 15), DAPL(A 2 16), DVL(A 2 &
17), GGPF(X| @1 & 18), EVLK(A 9 & 20), LAL(A @ & 22), LLL(A 9 &
23), LLQ(M €W % 24), LPL(A € ¥ & 25), PLL(A D & 26), TPL(A D & 27),
L VLL(A 9 S 28)9] ofn| At M A& ek A3 fletol= Sol A A
1 o] Ei=

(2-iv) DGFP(X] ¥ ¥ & 2), DGML(A4 € & 3), DNEDTP(X ¥ < 4),
LDYY(X€H = 11), LPPP(X 9 S 12), PPPP(A € S 14), PPPPP(AEH S
15), DAPL(A ¥ ¥ % 16), DVL(A ¥ & 17), GGPE(A 9 H Z 18),
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3 HEpo] = Fol A g
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S

g
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groaa, that (o2, 471 vl Efo] =

fois
I

EVLK(A € 3 20), FADSL(A @ % 21), LAL(AEH 3T 22), LLL(AEH &
23), LLQ(A1 € 3 24), LPL(A € 3 25), PLL(A €1 & 26), TPL(A € H 3 27),

2 VLL(A EH 5 28)2] ofu] =4t A DS

A
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=
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ol

=
[e)

3}-&-(jamon), *- ¢ P (nuoc mam)

, U] Ax(miso), St E (natto), ¥l 3| (tempeh),
[e)

A}9-0] . 2}-9- E (sauerkraut), 22} 7] (salami),
ohytt,
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ol
ToH
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Az o7 Az

[e)

=

)

ol M, 7] A= o= A

1}, ool A
ol=7|d,

- B

1

[e)

[206]

}

A

ul
s =
‘—;!/J—’

Ak
3
=

B

=

1=

of ofv] w4t £ 5 A;

=

[6)

12k (Succinic acid), o} 4 EAF (Acetic acid), 214} (Lactic acid), A

1o

&, o, Fohl, ¥ &

3%

=FEAL A, B e
s TT

i

J

p -y

EA

S

A<

oyt

1o

A

1

1.

5]

1

)
'

8| 2~Eld, g2, of

[}
ZFel (Hypoxanthine), 2H&! (Xanthine)

Ay
s i

A

Fol
Hler =zl g ]l, &4k, o] Aol

1& o]/d2] o}n] x=4k; M EFQ (Betaine, CAS No. 107-43-7)
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[212]

[213]

[214]

[215]

[216]

[217]

[218]

[219]

EEE = AA AT = sk o 3] S8 2AAEY EvR VTR,
0.0001 WA 2%, 0.0001 WA 1.875%, 0.0001 WA] 1.75%, 0.0001 W A] 1.625%,
0.0001 WA 1.5%, 0.0001 WA 1.375%, 0.0001 W #] 1.25%, 0.0001 W #] 1.125%,
0.0001 WA 1%, 0.0001 W =] 0.875%, 0.0001 W] ] 0.75%, 0.0001 Y =] 0.5%, 0.0005
=] 2%, 0.0005 WA 1.875%, 0.0005 A 1.75%, 0.0005 W A] 1.625%, 0.0005
WA] 1.5%, 0.0005 W =] 1.375%, 0.0005 A 1.25%, 0.0005 ] A] 1.125%, 0.0005
WAl 1%, 0.0005 WA 0.875%, 0.0005 HHA] 0.75%, 0.0005 tH#] 0.5%, 0.001 1}~
2%, 0.001 WA 1.875%, 0.001 WA] 1.75%, 0.001 A 1.625%, 0.001 A 1.5%,
0.001 WHA] 1.375%, 0.001 WA] 1.25%, 0.001 W #] 1.125%, 0.001 W A] 1%, 0.001
WA 0.875%, 0.001 A1 0.75%, 0.001 HA] 0.5%, 0.005 W A] 2%, 0.005 1§ #]
1.875%, 0.005 W #] 1.75%, 0.005 =] 1.625%, 0.005 =] 1.5%, 0.005 W] =]
1.375%, 0.005 W A] 1.25%, 0.005 WHA] 1.125%, 0.005 4] 1%, 0.005 <] 0.875%,
0.005 WA] 0.75%, 0.005 W #] 0.5%, 0.01 W =] 2%, 0.01 W} =] 1.875%, 0.01 W} A
1.75%, 0.01 WA] 1.625%, 0.01 W A] 1.5%, 0.01 WA] 1.375%, 0.01 WH =] 1.25%, 0.01
WA 1.125%, 0.01 WA] 1%, 0.01 WA 0.875%, 0.01 =] 0.75%, 0.01 =] 0.5%,
0.02 W=] 2%, 0.02 WA 1.875%, 0.02 WA] 1.75%, 0.02 WA] 1.625%, 0.02 W =]
1.5%, 0.02 WA 1.375%, 0.02 WA] 1.25%, 0.02 WA] 1.125%, 0.02 Y #] 1%, 0.02
WA 0.875%, 0.02 W A] 0.75%, == 0.02 WA 0.5%Y 5= A2 o] A ghE =
AL ol o ATH, 0.010%, 0.012%, 0.280%, *=+= 0.518% A 5= A T}

ohE -, A7) thol g Erol =, 7] g2l fEto]l =, Hi= o] 59| X379 &)

TAE 2=l Azl AHEs] 1% &8 Al g

iz

1> e
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2a WA 5 2d+= 2570 A&l E5E o] 9l o] 7FA] gk A &2
(umol/L)E logl0S. 2 YERY a1, o] & E2] )¢t A 3fo|r},
A

& 7 ME(SS3, $S6) 2 A & (Recombinant) @] ¥ 3 7}
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[220] & 43 2 EE A Z(FRP2, FRP3) 2 A 23 24t 5 & A1 Z (Recombinant) 9]
s B A3E e Aot
[221] 5 5= I A1E(SS5,8860)S o9 7HA] sl wighE gl ®
Heldgsta, olo] nh 54 & g0 A9 235 vEhd Aol
[222] =62 AUA= AME(FRP2, FRP3)S ©2] 7HA] o] gt =8 o=
WweAgetar, oo B EA S glsh A9 AE e Aol
[223] 57 1B AE(SS5, $S6) R i A= A EIRDE e B AHE
ERd Aol th
[224] % 8% #Aulg B ME(FRP2,FRP3) 2 25 2 A2 A 1R 35 H7t
A5 veRd Aol
[225] 592 = 102 A ol 2450 A5 AH 28 A= s $HAE
'.,OJE]— gy Jekd A o]r,}
[226] 5112 A 27 M E1 45 (SS5-R1, SS6-R1, FRP2-R1, FRP3-R1)2] -5 7}
Aupe} A 23 ABE2(SS5-R2, SS6-R2, FRP2-R2, FRP3-R2)2] #s#H 7} A3 =
Hl gk A 35 vebd o)t
[227]
o] AAIE A P
[228] ol et ¥ W& th- o] Aol ofsto] B} -4 A o & A st aa) gkt
Ty o] 5 B S g AsHr] Agk A o, E o] vt ol &
A oflol] 2] ahe] A 8HE] = A2 ol
[229]
[230] AA o 1. Fge 32 ik g A Ee] A5 HUt
[231] ohekst gk kg A1 FE 25 (B 8 E 3% (fermented rice paste; FRP), 3 4 &
<& (fermented soy bean paste; FSP), '8 ¥ & & 2% (fermented wheat paste; FWP),
A A 6 (fish sauce; FS), N7 =] 1€ (liquid kimchi; LK), g 6% (soy sauce;
SS), &8 F& & 2% (yeast extract; YE) 9| A1 &S 0|3l IsHIE
AABEAT) 37 A F AEE JALA T Z T E AL, A5 Al st
AH&-3FA T
[232]  ABAJN U FILE Y& BE AEE s e 44 S Ao, @y
AL sH 7 AE A H o] Jlef e = & 1o veRd vRe) g
[233]  TFAHCR, AMEES A T, 80~100°Ce] EFE FE U, FAAx
(Lyoph111zat10n)3]— RATE 1§ 70 %(viv)2] WEhE 89 o 2 el (Desalination) g
F, ek g8 AASI A UA AUz @Y HeEsE MES
Zﬂ zst it
[234] AV A2 BEHIE S BT 5 LY A AE (S, 4E: E=1
39l AN 2 35l 22 Al o, It 2412 ofd ¥ 159 £}
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[235] [3E15]
AE 2574
sd 2778(23~31A4 /o], A 2 ol weH7F Fdd
shd)
WoH7F FE/ scale  |67] Bt SA (A, AT @k, &5 $atu), st /
57 scale
HsHEEE - Bottle water (Evian, low mineralization, 500 mg/L)-
sucrose (50 mmol/L)
- lactic acid (20 mmol/L)
- NaCl (12 mmol/L)
- caffeine (1 mmol/L)
- sodium L-glutamate (8§ mmol/L, pH 5.7)
- model broth* spiked with glutathione (5 mmol/L)
AME A= pH5.7. MZ&: & = 1:3 (F+Al8])
] 3L 7)ol o 3 43S H 2:3157] 919l nose clamp AL
[236] * model broth: NaCl 2.9 g/L,, MSG 1.9 g/L, YE(Gistex X11 LS) 2.1 g/L, Maltodextrin

[237]

39

6.4 g/L
Br1e EE i o w A E A 25| HeE vt Ak off & 1690
vHeh AT ZF2he] A1l 67) T 44 (R, AT, 2, 1], A,

F-rhu] Bh-E 54 scale® WERUI LY




[238]

[239]
[240]
[241]

WO 2023/277549 PCT/KR2022/009262

[3%£16]
No. |[AF (&% (A% (&g |zFv @t |9
1 SS1 0.8824 (09014 (1409  |1.14 2913 [2.006
2 SS2 0.7591 {07181 (1706  |1.326  [3.016  |2.239
3 SS3 0.8136 [0.8062 [2.104 1320  |2.442  |2.23
4 SS4 1.08 1105|1402 [1437  [2909  |2.343
5 SS5 0.803  [1.252 (1932  |1.637  [3.159  |2.569
6 SS6 1226 (1202|1719 |1.654  [2.906  (2.699
7 FS1 0.6134 (1424|2394 |0.9387 |2.898  |1.696
8 FS2 07519 [2228 (09752 [1.354  |2771  |1.811
9 FS3 0.8827 (1401  [2252  |1416  |2.628  |L.719
10 Fs4 0.8557 [1.244  [1457  |L.17 2369 |1.655
11 FS5 0.7807 [1.088  [1.119  |1.236  [2.36 1.846
12 FS6 0.8213 [0.9848 [1.135  |1.524  |2.866  |2.305
13 FSP1  [0.4432 [1.041  [0.1981 [04277 2205  |1.027
14 FSP2 06391 [1.195  |0.8022 [0.7485  [2.73 1.502
15 FSP3 04391 [1.045  [2.161  |0.6694 (2172 [1.377
16 FSP4  [0.9819 [0.9463 (06738 |0.8334 |1.787  |1.53
17 FSP5 1253 |0.788  |0.628  |1.042  [2.128  |1.805
18 FWPL  [1.15 1099 |0.198  [0.9664 (2208  |1.798
19 FWP2 [1.356  [0.7987 [0.2547 |1.11 1.668  |1.664
20 FRP1  [1.898  [0.6261 |0.1501 |1.17 1776 |1.573
21 FRP2  [|1.753  |0.8951 |04055 |1.357  [3.021  [1.723
22 FRP3 (2223  [1.06 02298 [1.281  [2.821 |2
23 LK1  [1431  [0.6325 05127 |0.8738 |1.156  |1.182
24 YEL  |1.199 (1175 [0.9413 [1.527  [1449  |2.324
25 YE2 09094 [1.136  [0.6627 [1.688  [2.109  |2.539

AA A 2. 34 s A Fe L8 Ee A5 F7)

el P

ghal b A ) £ of AN, A A e AR 22 S ]
stol 2 ra AF e HEES e B

40
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e BAES WA AE AR BAEE ASH 0% I eho] ool A4
QA FEE FAst= Ao, o] # g 2 §]-2 Taste Dilution Analysis (TDA),

[243]
[244]
[245]

[246]

[247]

[248]

[249]

Comparative Taste Dilution Analysis (cTDA)2. 5 Adu A At (J. Agric. Food
Chem. 2003, 51, 1035—1041) -8 ¥ M2 SPE(Solid Phase Extraction)-S

ol gato] A el S, A Al 718 WA BAL ol 83 AT L

188ttt 7ol MBS BeAT FE 7P B BT Hobekn 84 Al 7]E
FTE AL 1298 &2 45T % 5 5= 1 mmol/Loll A
[2hetal o, M4 A 55 &1 918l TDA, cTDA i & AR&&tlth. =&
A2 pH 5.4% formic acid 1%(v/v) &9 o] &35}o] B o 3|4 A

dAA o 12888 34l

O

S

A 2k BA

Aol 19] &2 kg A5 25F ] AEol] E3HE o] = vk AW AR
wAE kgl sk el g2 o] (Yol 2, ol ), frEl ofbv =4t
A, F71AE @R (G, ol &), thol fBto] 2ol t) A7 A& g Al ES
2.5 2 o 100 4 9 P R7EA W e 2 kel B S 1AL, B
Az,

o] (o], £0]<) *2A -2 high performance ion chromatography(HP-IC) &
ol gatol 9% HEE A F O BATHA

frelopu| =4k 9 Ak ol s Elo] = 5= liquid chromatography mass/mass

spectrometer(LC-MS/MS) & ©]-&3fo] #4313 o 25 T4
¥ A H(isotopically labeled) W4 =522 o|-&-slo] A4 314t
714k 2 95 = quantitative nuclear magnetic resonance spectroscopy(q-NMR)Z
ol g-afel th 341 clolE] o] 2+ Baatel ¥4,
Ciget

A e A g 9 A ], 2708 ok 3 1790 7 Al 8T
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[250] [317]
L w4z
OFol HP-IC Dionex IonPac CS19
Dionex ICS-2000 (250 x 2.0 mm)

0.25 mL/min
2 mM methanesulfonic acid

ol HP-ICDionex ICS-5000 Dionex IonPac AS11-HC-4 pm
(250 x 2.0 mm)
0.015 mL/min
1 mM potassium hydroxide
(KOH)

712/ % |500 MHz ultrashield plus Avance|D,0

[251]
[252]

[253]

[254]
[255]

[256]

IIT NMR

S o] wat

API 4000 QTRAP mass

spectrometer

XBridge Amide (2.1 x 150 mm,
S uwm)acetonitrile / aqueous
ammonium acetate (pH 3.0.
5 mmol/L)

gl qk API 4000 QTRAP system XBridge Amide column
2.1 X 150 mm,
5 wm)acetonitrile / ammonium
acetate (pH 9.0. 5 mmol/L)
FEfol = API 4000 QTRAP mass [Acquity UPLC BEH Amide
(Glutamyl) spectrometer column (2.1 x 150 mm,

1.7 pm)acetonitrile / ammonium
acetate (pH 2.0. 5 mmol/L)

257H }\ﬂ.ﬁ_.g] ol )
=, 5 2a WA & 2d= 2570 A
5 _L(umol/L)—E— logl0 o=

=

A

L= =
o BE LA By |

e

b=

& 2 A g 2 (fermented rice paste; FRP) 2°&©]]
Azt (- A 23 A= SS5-BR, SS6-BR, A F & 7

FRP2-BR, FRP3-BR).

obe

1890 Al =3 A=

S
QL
o
b
&
- T
x
L
[\
(o
2
i
oo
> L
30
d
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[257]

[258]

[259]

[260]

[261]
[262]
[263]

UER Sl en, A2 g A&
%o(wiw) = EA ST

43
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[3£18]
SS5-BR $S6-BR FRP2-BR FRP3-BR

Glutamic acid 4.2 (12.84%)  |4.5 (12.36%)  |0.1 (0.64%) 0.1 (0.55%)
Aspartic acid 0.7 (2.14%) 0.8 (2.20%) 0.07 (0.45%)  |0.07 (0.38%)
Glucose - - 3.9 (24.89%)  |5.7 (31.20%)
Alanine 3.3 (10.09%) |2.8 (7.69%) - -
Valine 2.9 (8.87%) 3.7(10.16%) |- -
Proline 2.7 (8.26%) 3.2 (8.79%) - -
Leucine 4.4(13.46%) 6.1 (16.76%) |- -
Isoleucine 3.1(9.48%) 4.2 (11.54%) - -
Sodium 8.1(24.77%) |7.6 (20.88%) |10.7 (68.28%) |11.7 (64.04%)
Potassium 3.1 (9.48%) 3.1 (8.52%) 0.7 (4.47%) 0.6 (3.28%)
Magnesium 0.2 (0.61%) 0.4 (1.10%) 0.2 (1.28%) 0.1 (0.55%)
S+ 32.7(100%)  |36.4 (100%) 15.67 (100%) |18.27 (100%)

A7l Az ME 4T s HIEE A Ao 13w rbA] e
Fastg o, A o 19] 7 A= (SS5, SS6) 9 Ak g 5 A1 (FRP2,
FRP3)e] T A7l Ao} Az ME #5 H7t AgE0|ugt 235 &3
2 L 4of] YeR AT

E3RAAANEL AT AL e A A L 4T EE S
DAz g s Ao Hs HrF Aahol A &l 4= 9= uke} o], 1+

QA g B S 7] 23 MES AR Fold Hs Hu AR E

e AT

ol et Auf= - E wulg & Ao UhS S| HalA= 2
Ak g & A 23 Ao EgE ] = AR ol 9o thE Uk Aol kR
29 3hg vERATE

AN 4. 7L AT E NS YR AAEEZ EYI

Ao 304 b E gk g B S A 23 A& de HoF A3t
Aolshg gelslglong 114 d Aul g B oA 5 vl 4
05 2= 24 S ] A =AY s Ao b Ak e 2
AE 4F R S 31 209] SS5, SS6, 2k & Al 3 209] FRP2, FRP3)S
e A4S AR & gE2nte 1efy] W (a4 322, Solid-Phase Extraction,
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[264]
[265]

[266]

[267]

[268]
[269]

[270]

[271]

SPE)Z ol-&3ato] ], 8ste], 7 feld o R 54 54
gkl s}, o] 21 gt A1 R wpE 18 3] = SPE ¥ 7} o} 1] 2} MPLC (Medium pressure
liquid chromatography), FPLC (Fast protein liquid chromatography) 5 T} %t
WS ggete] = 5=

TAA =, SPE ARntE T v = ofeff I o' F=3s ATt

SPE9] cartridge S 24 3} A 7] 7] 98l 60~70 mL2] methanol& &2 531t} o] %
2~3 3] T = washingd = =0 € A& loading 3F51 T} A1 loading &5
T NA 7 E5F A U 7EAL cartridgeol] Aol 2 F2E - A g &
o]-gate] FEeALE P F ol A ARE S &= vt 7 2 Methanol,
Ethanol, Water& U} 3t 224 B] (viv)&2 AF-&3FA T}

g A E(SS5, SS6)oll th gk e]/it-8 H B 54 S glg A9 A & 50
LER o,

28 & A S (FRP2, FRP3)l théh 2]/ 8 3 ok 5248 gldh A9 o=

52 60l VFER AT

71 Qo g B A E A E 4] HEE xFE AT EE S
WAl B4 MR A E Ul SelAA g FAY 32 B3 B
=25 ety| Aste], Bilee vE AL LA A8 s AAsln L2 e
X5 Eto] = A S 918H4], LC-QTrap-MSE ©]-8-3to] FEfo] = #-4]-&
AASHATE TA M DG Y okl E 195 Pt
[3£19]

FA g e WA} 271
Hetol = 6500 + Q-Trap Mass |ACQITY UPLC® BEH
(Prolyl. Arginyl) Spectrometer Amide 1.7 um (2.1 x 100
mm
0.4 mL/min
A: 5 mM NH4Ac-Puffer
aq., pH2

B: Acetonitrile/H20 (v/v,
95/5),5mM NH4Ac-Puffer,

ol 3% 2001 71415 T}
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[272] [3£20]

No Tol el =

1 L-prolyl-L-alanine, Pro-Ala

2 L-alanyl-L-proline, Ala-Pro

3 L-prolyl-L-arginine, Pro-Arg

4 L-arginyl-L-proline, Arg-Pro

5 L-prolyl-L-asparagine, Pro-Asn

6 L-asparaginyl-L-proline, Asn-Pro
7 L-prolyl-L-aspartic acid, Pro-Asp
8 L-aspartyl-L-proline, Asp-Pro

9 L-prolyl-L-cysteine, Pro-Cys

10 L-cysteinyl-L-proline, Cys-Pro

11 L-prolyl-L-glutamine, Pro-Gln

12 L-glutaminyl-proline, GIn-Pro

13 L-prolyl-L-glutamic acid, Pro-Glu
14 L-glutamyl-L-proline, Glu-Pro

15 L-prolyl-L-glycine, Pro-Gly

16 L-glycyl-L-proline, Gly-Pro

17 L-prolyl-L-histidine, Pro-His

18 L-histidyl-L-proline, His-Pro

19 L-prolyl-L-isoleucine, Pro-Ile

20 L-isoleucyl-L-proline, Ile-Pro

21 L-prolyl-L-leucine, Pro-Leu

22 L-leucyl-L-proline, Leu-Pro

23 L-prolyl-L-lysine, Pro-Lys

24 L-lysyl-L-proline, Lys-Pro

25 L-prolyl-L-methionine, Pro-Met
26 L-methionyl-L-proline, Met-Pro
27 L-prolyl-L-phenylalanine, Pro-Phe
28 L-phenylalanyl-L-proline, Phe-Pro
29 L-prolyl-L-proline, Pro-Pro
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30 L-prolyl-L-serine, Pro-Ser
31 L-seryl-L-proline, Ser-Pro
32 L-prolyl-L-threonine, Pro-Thr
33 L-threonyl-L-proline, Thr-Pro
34 L-prolyl-L-tryptophane, Pro-Trp
35 L-tryptophyl-L-proline, Trp-Pro
36 L-prolyl-L-tyrosine, Pro-Tyr
37 L-tyrosyl-L-proline, Tyr-Pro
38 L-prolyl-L-valine, Pro-Val
39 L-valyl-L-proline, Val-Pro
40 D-ProL.-Pro
41 Gly-Arg
42 Arg-Gly

[273] 7P Al g B Z o A A 2] A E tho] el = BAE o] Z}zbo] uk
£ %18 Taste Dilution Analysis (TDA), Comparative Taste Dilution Analysis (cTDA)
43 Bokel Holstgom, 7] cholfletel Sz kst AL S
THAIE BT e Bl skl

[274]
[275]

[276]

AA A 5. AFA TEE ol PEo| =8 F3E W R ALEE AXF
AME 5 F7}

AALd] 30| A A 28 A2 Aol 3 20004 A Al 7 thol fEle] =
=22 55 F7Fek, 1Hg A gk g E o] A 23 A E1 (Rl-recombinant])<
Azsrd ek obel) 3 21 WA F 200 -4 D A g Eo] A2 &9 S
YER AT 3 21 A 3299] e 7 A w2 iE(MmOUL)EJ v &k, 424
ol Bt EZHAZHRSD(%)E 71 A O}C’Wr A2 AE1E A x A=
AR Aol 7 AR o] Q1A A5 S F<l T F DoT(Does of Threshold)

£ 318 3}¢] Dot factor(A =0l S A|3F= 7 A #-& DoT= Y7o A4EeE gh) >
0.1 710l olaf e =28 Azttt
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2771 [¥#21]

Group 1: -7} % (umami)

SS5-R1 SS6-R1 FRP2-R1 FRP3-R1
L-Asparagine |176 (£8) 182 (+4.7) 26 (£2.0) 79 (£2.2)
L-Aspartic acid 5267 (+2.7) 6445 (£8.5) 515 (6.5) 498 (£2.5)
L-Glutamine 13773 (£2.5) 17403 (£6.3) 930 (£3.6) 564 (£2.3)
L-Glutamic 28973 (£3.0) (30617 (x4.2)  |904 (+4.6) 708 (£1.9)
acid
Succinic acid {2604 2331 - -

[278] [3:22]

Group 2: @Y (sweet)

SS5-R1 SS6-R1 FRP2-R1 FRP3-R1
L-Alanine 37304 (£6.8)  |31397 (24.5)  |986 (¥3.8) 1001 (20.3)
L-Proline 23275 (£3.4)  |27988 (£6.0)  |355 (+5.7) 297 (£3.5)
L-Threonine 17393 (£3.7) 17278 (£7.5)  |339 (#4.3) 351 (£2.2)
L-Serine 12320 (24.0) 14346 (£6.8) (527 (#4.1) 617 (£7.5)
Glycine 14232 (£5.8) 15556 (£6.5)  |479 (£5.4) 484 (+0.2)
Glucose 7367 10009 325754 330817
Betaine 766 981 - -




[279]

[280]

[281]
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[3£23]
Group 3: <=1} (bitter)
SS5-R1 SS6-R1 FRP2-R1 FRP3-R1
L-Arginine 6415 (£2.1) 5463 (£6.1) 583 (+5.2) 623 (+0.4)
L-Histidine 2065 (£2.7) 2842 (£9.7) 161 (£0.5) 128 (+0.6)
L-Isoleucine 23692 (£18.6) [32358 (£8.2) |579 (£3.5) 458 (+3.2)
L-Leucine 33898 (£19.5) [46673 (£9.0) [1046 (+4.0) |918 (£2.0)
L-Lysine 11174 (£7.9) 14418 (£6.9)  |720 (5.8) 476 (£0.3)
L-Methionine 2201 (£16.0) 3514 (£14.6) |170(+4.3) 108 (£7.9)
L-Phenylalanine (15152 (£14.6) |19238 (£8.5) |560 (£3.0) 473 (£2.5)
L-Tryptophane  |249 (+3.7) 394 (+4.8) 115 (#6.0) 68 (£1.6)
L-Tyrosine 2207 (£3.7) 2274 (£9.9) 472 (£2.2) 400 (+0.8)
L-Valine 25227 (£12.3)  [31515(£8.3) |755(¢4.2) 637 (£1.8)
Inosine - 22 (£21.1) - -
Hypoxanthine 269 (£1.8) 315 (#4.5) 50 (£2.5) 58 (x14.4)
Xanthine 161 (x4.8) 151 (£3.1) 13 (£9.5) -
[3£24]
Group 4: &7} (salty)
SS5-R1 SS6-R1 FRP2-R1 FRP3-R1
Ammonium [148786 (£8.9) (165144 (£11.7) |88008 (£12.6) [76594 (£7.4)
Potassium 78205 (£8.4) 79848 (x£11.6) 18838 (£7.3) 16148 (x£17.8)
Magnesium |9071 (£5.5) 17127 (£3.5) 6087 (£0.8) 5646 (£5.9)
Sodium 351936 (£2.2) (332739 (+12.0) |465401 (£7.3) (510141 (28.8)
Chloride 31481 303800 322708 348660
[3£25]
Group 5: 217} (sour)
SS5-R1 SS6-R1 FRP2-R1 FRP3-R1
Acetic acid 4596 2699 - -
L-Lactic acid  |15319 6869 - -
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[282]  [26]
Group 6: 3151 % (kokumi)

SS5-R1 SS6-R1 FRP2-R1 FRP3-R1
v-Glu-Gly 37 (£6.5) 76 (£3.0) 7(x1.4) 7 (x0.3)
v-Glu-Glu 82 (£3.2) 76 (£2.7) - -
v-Glu-GIn 63 (£5.8) 24 (£8.1) - -
v-Glu-Leu 146 (£5.9) 252 (+4.6) 0.2 (£6.9) 0.2 (£6.6)
v-Glu-Met 7(x15.7) 17 (£10.1) 0.1 (#41.8)) 0.1 (£73.6))
v-Glu-His 11 (£5.3) 37 (£5.1) 4 (£2.3) 4 (x£0.1)

283] [E27]
Group 7: ¥ -2 I (astringent)

SS5-R1 SS6-R1 FRP2-R1 FRP3-R1
v-Glu-Ala 132 (£5.2) 94 (£3.5) - -

[284] [E28]
Group 8: F-7}H1] %57 &2 (umami-enhancing)

SS5-R1 SS6-R1 FRP2-R1 FRP3-R1
pyroGlu-Pro 2355 (£3.4) 1344 (+9.8) - -
pyroGlu-Glu 332 (x1.1) 404 (£9.2) 2.6 (£17.5) 9.8 (+10.6)
pyroGlu-Gln 67 (£8.2) 170 (x£15.2) 2 (£6.2) 12.3(£5.4)
pyroGlu-Ser - - - 2.6 (£3.5)
Pro-Pro 447 (£6.1) 288 (x14.1) 6.8 (£7.8) 3.5 (19.1)
Pro-Glu 265 (£2.1) 262 (£13.5) - -
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[285] [%29]

Group 9: 2571 &2 (salt-enhancing)

SS5-R1 SS6-R1 FRP2-R1 FRP3-R1
Pro-Ala - - 4.4 (£18.2) 16.4 (£3.6)
Pro-Lys - - 2.4 (£3.5) 2.3(x6.4)
Pro-Ser 124 (%1.1) 78 (£13.8) - 7.8 (x1.4)
Pro-Val 73 (£7.9) 63 (£18.5) 2.6 (£6.5) 11.0 (£4.3)
Arg-Pro 75 (£4.5) 13 (£26.2) 11.0 (#9.2) 3.5(%3.5)
Lys-Pro - - 2.7 (x16.3) -
Ser-Pro 253 (£2.7) 141 (£13.8) 35.6 (£3.0) 20.7 (£5.1)
Val-Pro 303 (£3.9) 104 (£13.2) 13.9 (£3.5) 8.4 (+0.9)
Arg-Gly 10 (£10.9) 4 (£24.5) 4.2 (£1.5) 5.7 (£0.6)
Gly-Arg 16 (£8.9) 16 (£11.1) 11.4 (£10.6) 19.8 (£5.0)

[286]

[287]

[288]
[289]
[290]

[291]

[292]

7] A Z2F ABE14F(SS5-R1, SS6-R1, FRP2-R1, FRP3-R1)2| #5 H 7=
AAA o) 13} w7 EA] w0 =2 sl o, A A o 19] 1 Al E (SSS5, SS6)
2 ek g B AlE (FRP2, FRP3)9| ¥5 7} Ao} Al 23 &1 35 H7

ETQRPEAE L AT A1 B B Ath 2 R (e TaD A
FAE 19 B F7F Ashol A FA% 5 Qi vhsh gol,

=
=

A T E tel ol = E48 7R 23 A2 A E1S 7S A E
3|

U ES AR 52 ehl A Belstgon, tholetel = B2
TR g A2F WE (53, % 43} vl wstel AR 53 Fl B3
£97} 98-S Fastelr)

(b, A 3 %2
wol u] Xz A 3} B E F7b Uk A ¥o] 9l A0 e gulef, v A

T 3l7] fske], A s}t Fofol| A o] A3F= proteomics 7] W ol U 57 &
ghelslr] $ et IsH 7 Wi & 253 v o]t} (J. Agric. Food Chem. 2018, 66,

42, 11092-11104).
w2 o] A3 fletol = E2 & 8317 9135H9] Ultra-High Performance Liquid
Chromatography-Time-Of-Flight-Mass Spectrometry (UHPLC-Tof-MS) €} De Novo
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[293]

[294]

Sequencing & ©]-8-3}0] A8t A A Q1 A

51

PCT/KR2022/009262

W& o 3 3090

71 A &R T
[3£30]
FHYE A w4 27
HEelol = Triple TOF 6600 mass |Kinetex C18 column,
(Untargeted long chain ([spectrometer with 150x2 mm, 1.7 pm;
peptide) Shimadzu Nexera X2 |(Phenomenex)
system 0.3 mL/min
A: 1% Formic acid / H20
B: 1% Formic acid /

Acetonitrile

FElo] =(Targeted long
chain peptide)

5500+QTrap Mass

Spectroeter

Kinetex, 1.7 pm C8, 100B
(2.1x100
Phenomenex)
0.3 mL/min
A: 1% Formic acid / H20
B: 1%

Acetonitrile

mm;

Formic acid /

24 Aok AEA T 4 Febel =iz okel 3 3190 7] A skl o,
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[295] [3E31]

No A4 fEetol= a4z
1 ALDPLPT 1
2 DGFP 2
3 DGML 3
4 DNEDTP 4
5 DTDEPN 5
6 EEL 6
7 EEV 7
8 EEY 8
9 ESLPALP 9
10 EVGYGY 10
11 LDYY 11
12 LPPP 12
13 MTTFTW 13
14 PPPP 14
15 PPPPP 15
16 DAPL 16
17 DVL 17
18 GGPF 18
19 GNPF 19
20 EVLK 20
21 FADSL 21
22 LAL 22
23 LLL 23
24 LLQ 24
25 LPL 25
26 PLL 26
27 TPL 27
28 VLL 28
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[296]

[297]

[298]

[299]

[300]
[301]

[302]

[303]

N
N

¢
O:

PR R E AEO A AR AR P4 Hete] = B A5 o] 7o u
Taste Dilution Analysis (TDA), Comparative Taste Dilution Analysis (cTDA)
Esto] Felste o, th ¥ 7AW BA Y Sobv] g, v,
PAANE AL At 2 44 Aol = RS BEHoR
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24, #3104 A FA 8 g4 fetel = 24 g Fohste]

Aukg 2o A 23 A1 =2 (Rl-recombinant2) & A 238k t}. =, o)) 7Hg 2

Aukg 2ol A 23 ANZo= ¥ 21 WA F 299 2AS 4_% R

F7h, obef # 329 4 Hetol= 23S whshs
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[3£32]
£ Ad [SS5-R2 SS6-R2 FRP2-R2 FRP3-R2
Aol = |HE
ALDPLP |1 0.58 (x12.9)  |0.06 (+8.7) - -
T
DGFP |2 0.09 (+5.0) 0.01 (x10.0)
DGML |3 0.51 (+5.9) 8.91 (£10.7)  [0.03 (x12.5)  [0.13 (¢5.4)
DNEDTP |4 3.33 (+8.3) 1.17 (213.6)  |1.17 (x13.7)  |0.006 (+20.3)
EEL 6 1.91 (+49.3)  [2.9 (47.8) - -
EEV 7 137 (29.9)  [3.05 (#26.1) |- -
EEY 8 0.35(x16.4)  |0.64 (+31.1) |- -
ESLPAL |9 0.52 (x17.1) |- - -
P
EVGYG |10 [0.77 (x11.7)  |0.08 (x12.7)  [0.002 -
Y
LDYY |11 3.52 (+8.4) 0.6 (+3.7) 0.003 0.013 (+18.3)
LPPP |12 1.87 (22.2) 1.34 (+2.4) 0.35(x17.6)  |0.15 (#3.3)
MTTFT |13 1.23 (+4.9) 0.65 (+3.8)
A
PPPP 14 1.78 (+36) 3.33 (+2.9) 0.1 (£7.4) 0.02 (+4.2)
PPPPP |15 1.08 (+3.8) 0.61 (x1.4) 0.04 (+6.7) 0.006 (+1.9)
DAPL |16 0.03 (29.5) 0.02 (+1.0) 0.23 (x11.9)  |0.09 (¥2.7)
DVL 17 0.54 (50.9)  |0.71 (#31.8)  [0.33 (£27.5)  |0.96 (+10.5)
GGPF |18 0.04 (£52.3)  |0.01 (#41.0)  |0.02 (#37.7)  |0.06 (+9.8)
EVLK |20 - - 0.9 (£28.3) 0.09 (+4.8)
FADSL |21 - - - <0.001 (+1.4)
LAL 22 {0.21 (#9.5) 0.04 (+7.0) 0.6 (£30.1) 0.02 (+11.4)
LLL 23 0.06 (+0.8) 0.02 (+0.6) 0.01 (+21.6)  |0.01 (x0.8)
LLQ 24 0.03 (x19.4) 0.08 (£60.2)  |0.14 (x18.3)
LPL 25 - - 0.03 (26.4) 0.2 (#3.5)
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[305]

[306]
[307]

[308]
[309]

PLL 26 0.09 (#9.4) 0.09 (#9.4) 0.03 (x12.2)  [0.06 (¥2.0)

TPL 27 0.39 (#4.1) 0.15 (x14.6) 0.15 (z44.4) 1.9 (£19.0)

VLL 28 - - 0.04 (x24.2) 0.05 (#4.2)

A7) A 2T ME2 4% (SS5-R2, $S6-R2, FRP2-R2, FRP3-R2) 9] &5 B 71&
Ao 13} np7bA] W o 2 S5l gl om A o 59 A2 AE14F
(SS5-R1, SS6-R1, FRP2-R1, FRP3-R1)9] #5387} A3} o} ) 23 =29
W7t AE v w e AAE % 110 YEeERH I

L gk 5 & AE (SS5, SS6, FRP2, FRP3, ZH2 th 2 1 WA th &2 4)3
23 = (2 A9 3, SS5-BR, SS6-BR, FRP2-BR, FRP3-BR, 717}
3 ) AMZ1 (A A4 5,885-R1, SS6-R1, FRP2-R1,

1-2,2-2,3-2,4-2), 23 AZ2 (2 A9 7, SS5-R2, SS6-R2,
24 7f A 1-3,2-3,3-3,4-3)9] ¥ B A E oflf £ 33
WA 32 3600 Attt 67] ok S0 (Al Bk, AUk whuk 25 mpn| vk
nFHEhE 58 A RE 54 k& VAl e, Z47ko] AF T gl FH
A3 2 A9 g oz kel 2bol & AT

i3

_
=
h>
=
1
k5
AR
)
By
s

[3£33]
SS5 SS5-BR SS5-R1 SS5-R2
(HED (A1-1) (A331-2) (23 1-3)
AL 1.3 1.0 (-0.3) 1.3 (0) 1.3 (0)
Zuk 3.4 22(-1.2) 3.4 (0) 3.3(-0.1)
gk 0.7 0.8 (0.1) 0.7 (0) 0.7 (0)
2yl 2.0 1.8 (-0.2) 2.0 (0) 1.7 (-0.3)
$-mha] (2.6 2.4(-0.2) 2.7(0.1) 2.9(0.3)
aFm 1.6 1.7 (0.1) 1.7 (0.1) 1.8(0.2)
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[310] [34]
SS6 SS6-BR SS6-R1 SS6-R2
(N Z=12) (A 32-1) (A 2-2) (A 12-3)
2k 1.2 1.0 (-0.2) 1.3 (0.1) 1.2 (0)
2k 3.1 2.0(-1.1) 3.1(0) 3.1(0)
it 1.2 1.3(0.1) 1.1(-0.1) 1.4 (0.2)
= 1.8 1.5(-0.3) 1.8 (0) 1.4 (-0.4)
S (2.7 2.4 (-0.3) 2.8 (0.1) 2.9(0.2)
aFu |17 1.3 (-0.4) 1.7 (0) 1.8 (0.1)
[3£35]
FRP2 FRP2-BR FRP2-R1 FRP2-R2
(HZ3) (A 33-1) (A 3-2) (A 373-3)
21k 0.9 0.8 (-0.1) 0.8 (-0.1) 0.8 (-0.1)
2k 3.0 2.2 (-0.8) 2.7 (-0.3) 2.7 (-0.3)
it 1.8 2.3(0.5) 1.8 (0) 2(0.2)
&yt 0.4 0.3 (-0.1) 0.5 (0.1) 0.6 (0.2)
F-wba] (1.8 1.4 (-0.4) 1.6 (-0.2) 1.7 (-0.1)
aFu |14 0.9 (-0.5) 1.3 (-0.1) 1.5(0.1)
[312] [36]
FRP3 FRP3-BR FRP3-R1 FRP3-R2
(N z=4) (A E4-1) (A 8]14-2) (A2 8]14-3)
2k 1.0 0.8 (-0.2) 0.9 (-0.1) 0.9 (-0.1)
Ayl 2.8 2(-0.8) 2.5(-0.3) 2.6 (-0.2)
it 2.1 2.5(0.4) 2.0(-0.1) 2.2(0.1)
&k 0.3 0.5(0.2) 0.4 (0.1) 0.3 (0)
S-utbu] 2.0 1.4 (-0.6) 1.8 (-0.2) 1.9 (-0.1)
aFu (1.2 0.6 (-0.6) 1.0 (-0.2) 1.1(-0.1)
[313] 7] 3£ 33 A 36004 FAE 5= iz uhek o), 67l Bk A& vl alsal
o], 2% AEZ9] B AR TR (95% oS AA sk dHE AR 24
FeelE S (A% 1-1,2-1,3-1,4- D)2 A F A (2T 1,2,3,4)7
s 7F Aol A w9 i 2Fel 7kl St
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[314]  AA S AR FolM v =4 (ol fEol= &4, = ol i eto| = 24
2 fEtol = E2)S HUbel g w AF AET Uk 4 o] AR A=
g st on, o]y gk v gk Aol 1M H Ak g Eoll A TS
et &= Fa g A& skl

[315]

316]  AEA THE do|feol= & A Fefol= EF

[317] B Zo A A et ok &4 E 2 (taste active compounds) 2 F =4

=

& (taste modulation compounds)

A5 sk

ofeff 3 370 At e, F 1277 EZ &
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[318] [3£37]

No Compound group tolfetol= 3 A AEHE
Pepol=
1 Prolyl peptides Pro-Ala -
2 Prolyl peptides Pro-Asn -
3 Prolyl peptides Pro-Glu -
4 Prolyl peptides Pro-Gln -
5 Prolyl peptides Pro-His -
6 Prolyl peptides Pro-lle -
7 Prolyl peptides Pro-Leu -
8 Prolyl peptides Pro-Met -
9 Prolyl peptides Pro-Pro -
10 Prolyl peptides Pro-Phe -
11 Prolyl peptides Pro-Ser -
12 Prolyl peptides Pro-Thr -
13 Prolyl peptides Pro-Val -
14 Prolyl peptides Ala-Pro -
15 Prolyl peptides Pro-Gly -
16 Prolyl peptides Arg-Pro -
17 Prolyl peptides Asn-Pro -
18 Prolyl peptides Asp-Pro -
19 Prolyl peptides Thr-Pro -
20 Prolyl peptides His-Pro -
21 Prolyl peptides Ile-Pro -
22 Prolyl peptides Leu-Pro -
23 Prolyl peptides Ser-Pro -
24 Prolyl peptides Gly-Pro -
25 Prolyl peptides Tyr-Pro -
26 Prolyl peptides Val-Pro -
27 Prolyl peptides Glu-Pro -
28 Prolyl peptides Pro-Tyr -
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29 Prolyl peptides Pro-Asp
30 Prolyl peptides Pro-Cys
31 Prolyl peptides Cys-Pro
32 Prolyl peptides Gln-Pro
33 Prolyl peptides Pro-Lys
34 Prolyl peptides Lys-Pro
35 Prolyl peptides Met-Pro
36 Prolyl peptides Phe-Pro
37 Prolyl peptides Pro-Trp
38 Prolyl peptides Trp-Pro
39 Prolyl peptides D-Pro-L-Pro
40 Arginyl peptides Arg-Ala
41 Arginyl peptides Arg-Gly
42 Arginyl peptides Arg-Gln
43 Arginyl peptides Gly-Arg
44 Arginyl peptides Val-Arg
45 Arginyl peptides Arg-Val
46 Arginyl peptides Ala-Arg
47 Arginyl peptides Pro-Arg
48 Arginyl peptides Arg-Ser
49 Arginyl peptides Asp-Arg
50 Arginyl peptides Arg-Asp
51 Arginyl peptides Arg-Leu
52 Arginyl peptides Lys-Arg
53 Arginyl peptides Glu-Arg
54 o-Glutamyl peptides o-Glu-Ala
55 o-Glutamyl peptides  |a-Glu-Gly
56 o-Glutamyl peptides  |a-Glu-Ser
57 a-Glutamyl peptides  |a-Glu-Val
58 a-Glutamyl peptides  |a-Glu-The
59 o-Glutamyl peptides a-Glu-Pro
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60 a-Glutamyl peptides  |a-Glu-Leu
61 o-Glutamyl peptides a-Glu-Ile
62 o-Glutamyl peptides a-Glu-Lys
63 o-Glutamyl peptides  |a-Glu-Glu
64 a-Glutamyl peptides  |a-Glu-Gln
65 a-Glutamyl peptides  |a-Glu-His
66 o-Glutamyl peptides  |a-Glu-Phe
67 o-Glutamyl peptides  |a-Glu-Tyr
68 o-Glutamyl peptides a-Glu-Asp
69 o-Glutamyl peptides  |a-Glu-Arg
70 o-Glutamyl peptides  |a-Glu-Trp
71 v-Glutamyl peptides v-Glu-Gly
72 v-Glutamyl peptides v-Glu-Ala
73 v-Glutamyl peptides v-Glu-Pro
74 v-Glutamyl peptides v-Glu-Val
75 v-Glutamyl peptides v-Glu-Ser
76 v-Glutamyl peptides v-Glu-Ile
77 v-Glutamyl peptides v-Glu-Thr
78 v-Glutamyl peptides v-Glu-Leu
79 v-Glutamy! peptides v-Glu-Asn
80 v-Glutamyl peptides v-Glu-Lys
81 v-Glutamyl peptides v-Glu-Glu
82 v-Glutamyl peptides v-Glu-His
83 v-Glutamyl peptides v-Glu-Trp
84 v-Glutamyl peptides v-Glu-Asp
85 v-Glutamyl peptides v-Glu-Tyr
86 v-Glutamyl peptides v-Glu-Arg
87 Glutamyl peptides Ala-Glu
88 Glutamyl peptides Asn-Glu
&9 Glutamyl peptides His-Glu
90 Glutamyl peptides Asp-Glu
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91 Glutamyl peptides Phe-Glu :
92 Glutamyl peptides Tyr-Glu -
93 Glutamyl peptides Ile-Glu -
94 Glutamyl peptides Val-Glu -
95 Glutamyl peptides Ser-Glu -
96 Glutamyl peptides Pro-Glu -
97 Glutamyl peptides Thr-Glu -
98 Glutamyl peptides Met-Glu -
99 Glutamyl peptides Leu-Glu -
100 Long chain peptides ALDPLPT 1
101 Long chain peptides DGFP 2
102 Long chain peptides DGML 3
103 Long chain peptides DNEDTP 4
104 Long chain peptides DTDEPN 5
105 Long chain peptides EEL 6
106 Long chain peptides EEV 7
107 Long chain peptides EEY 8
108 Long chain peptides ESLPALP 9
109 Long chain peptides EVGYGY 10
110 Long chain peptides LDYY 11
111 Long chain peptides LPPP 12
112 Long chain peptides MTTFTW 13
113 Long chain peptides PPPP 14
114 Long chain peptides PPPPP 15
115 Long chain peptides DAPL 16
116 Long chain peptides DVL 17
117 Long chain peptides GGPF 18
118 Long chain peptides GNPF 19
119 Long chain peptides EVLK 20
120 Long chain peptides FADSL 21
121 Long chain peptides LAL 22
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122 Long chain peptides LLL 23
123 Long chain peptides LLQ 24
124 Long chain peptides LPL 25
125 Long chain peptides PLL 26
126 Long chain peptides TPL 27
127 Long chain peptides VLL 28

(319] ool AW ORNE] ¥ ugo] &bz 7% okl BeAbz ¥ go] 1
71EH APgolu B B2 WA A oA e T AR e A E
T A= ALE olall & = gl S Aot o] of Fhdato], o] el A 7] g A A
o 52 B ol A A A1 Aol §hg 2 Q1 Zlo] ofd Zlo 2 A o gf aff of ik
B} 3wy o 91 AV A YRtk Saes 55 el o)
L9 2 T NELRERYH RN Ee A B W e et
g o] g 9lel) E3H = A0 84 H ofof Fhe}
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47 1]

[ 2]

AT

(D) (i) Arg-Ala, Ala-Arg, Arg-Asp, Asp-Arg, Arg-Gln, Gln-Arg, Arg-Gly,
Gly-Arg, Arg-Leu, Leu-Arg, Arg-Lys, Lys-Arg, Arg-Pro, Pro-Arg, Arg-Ser,
Ser-Arg, Arg-Val, 3 Val-Arg® o] F 0] x| 3= ol A A B ¥ 3= 15 o] 42
o} 27]d-tho] feto] =,

(ii) Pro-Ala, Ala-Pro, Pro-Arg, Arg-Pro, Pro-Asn, Asn-Pro, Pro-Asp, Asp-Pro,
Pro-Cys, Cys-Pro, Pro-Gln, Gln-Pro, Pro-Gly, Gly-Pro, Pro-His, His-Pro,
Pro-Ile, Ile-Pro, Pro-Leu, Leu-Pro, Pro-Lys, Lys-Pro, Pro-Met, Met-Pro,
Pro-Phe, Phe-Pro, Pro-Pro, Pro-Ser, Ser-Pro, Pro-Thr, Thr-Pro, Pro-Trp,
Trp-Pro, Pro-Val, Val-Pro, Pro-Tyr, 2 Tyr-Pro. Q. & o] F0] 2] = 7ol 4|
AEE = 15 o] o] ZEY-cho]feto] =, wi=

(iif) © 52 2%

(2) ALDPLPT(A 2 % 1), DGFP(A € T 2), DGML(X € 3 3),
DNEDTP(A] @ ¥ & 4), DTDEPN(A €™ % 5), EEL(A] ¥ 3 6),

EEV(M €M< 7), EEY(X] € 3 8), ESLPALP(M 2™ 3. 9),
EVGYGY(X ¥ = 10), LDYY(M DM 11), LPPP(A D H T 12),
MTTFTW(A ¥ % 13), PPPP(A @ H % 14), PPPPP(A D Z 19),
DAPL(M 2W = 16), DVL(A 2 % 17), GGPF(M M 3 18),

GNPE(X 9 5 19), EVLK(M 9 ¥ & 20), FADSL(M 9 < 21),

LAL(M 2 & 22), LLL(A 2 & 23), LLQ(A 2 & 24), LPLA 9 %
25), PLL(A 9 & 26), TPL(A 9 5 27), B VLL(A 9 < 28)9]
obvlwAt N Qg F38HE G4 Aekol = o)A Held 1F o] 4 Eiz
ORECES R4t

| =28 AR

[} o Lo -

Al1gke] oA,

(1) (i) Arg-Gly % Gly-Arg® o] Fo] A= o} 27| d.-t}o] I Elo] = F=o 4]
A g 1 oA}

(i) Pro-Pro, Pro-Glu, Pro-Ala, Pro-Lys, Pro-Ser, Pro-Val, Arg-Pro, Lys-Pro,
Ser-Pro, ¥ Val-Pro& o] F0] %] = X &2 _t}o|JElo] = Fol| A A el
1€ o]/,

(iii) 1= ol &9 &3

(2) ALDPLPT(A € % 1), DGFP(A € & 2), DGML(A € 3 3),
DNEDTP(A €™ & 4), DTDEPN(A € % 5), EEL(A € % 6),

EEV(A ¥ % 7), EEY(X @ % 8), ESLPALP(A D T 9),
EVGYGY(A €W 3 10), LDYY(AH EHZ 11), LPPP(AEH T 12),
MTTFTW(A € 5 13), PPPP(A] € & 14), PPPPP(A € 5 15),
DAPL(X € & 16), DVL(A €W % 17), GGPF(A @ T 18),
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(1% 3]

[7d 78 4]

[81% 5]

GNPF(X € % 19), EVLK(A € ¥ & 20), FADSL(A € & 21),
LAL(A 9¥H 3 22), LLL(A 9 ¥ 3 23), LLQ(A @ & 24), LPL(ME9H &
25), PLL(A € & 26), TPL(A € 5 27), 2 VLL(A € 3 28)9]

obu| 4t A& E3tsh= A fEtol = Foll A AEE 15 o) =
(3) ol &9 &3 2398,

g FHE& 24 E

A1l el A,

(1) Pro-Pro, Pro-Val, Arg-Pro, Ser-Pro, Val-Pro, Arg-Gly, =z Gly-Arge =
o] Fo] A= thol fefo| = Fol Al A ElH 15 o],

(2) DGML(A € % 3), DNEDTP(X] @ & 4), LPPP(A] @ & 12),
PPPP(X € % 14), PPPPP(A @ % 15), DAPL(A D % 16),

DVL(X €W % 17), GGPR(A @ % 18), LAL(M € H 3 22),

LLL(A 9 % 23), PLL(A D 3 26), 2 TPL(A D 3 27)2] opn| At
A AE E3tsh= A Welol = ol A AEE 18 o] =

g F28 24 E.
A3l oA,

(1) Pro-Glu, Pro-Ala, Pro-Lys, Pro-Ser, & Lys-Pro 2. & o] o] %] =

tlol etol = Fol A A ElE 1 o] 4

(2) ALDPLPT(A € = 1), DGFP(A @ % 2), EEL(A @ H T 6),
EEV(A ¥ % 7), EEY(X @ % 8), ESLPALP(A D T 9),
EVGYGY(X €W Z 10), LDYY(X €HE 11), MTTFTW(A EHE 13),
EVLK(A €™ 20), FADSL(A @ % 21), LLQ(A € & 24),

LPL(A € % 25), @ VLL(A G & 28)9] o} =it M d & ¥ 3ahi=
) fEtol = Foll A AEE 15 ol £

(3) ol 59| 23& F7H=E E38lE,

g X8 24 E

Al1gkel oA,

(1) (1-i) Pro-Pro, Pro-Glu, Pro-Ser, Pro-Val, Arg-Pro, Ser-Pro, Val-Pro,
Arg-Gly, 2 Gly-Arg 2. & o] Fo] %] = tho] Jgto] = Fol| A el H 15
o]/

(1-ii) Pro-Pro, Pro-Ala, Pro-Lys, Pro-Val, Arg-Pro, Ser-Pro, Val-Pro, Arg-Gly,
2 Gly-Arg &2 o] F0] x| = tho] s Efo] = Fro| A Mgl 15 o] =
(1-iii) Pro-Pro, Pro-Ala, Pro-Lys, Pro-Ser, Pro-Val, Arg-Pro, Ser-Pro, Val-Pro,
Arg-Gly, H Gly-Arg Q. = o] F-o] X &= tho] flgfo] = Fol| A A8 1%
o]/

(2) (2-i) ALDPLPT(A € & 1), DGML(A € ¥ % 3), DNEDTP(X € H &
4), EEL(A€H & 6), EEV(A 9 H & 7), EEY(AX 9 3 8),
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813 6]

[°d-1-3 7]

[ 7% 8]

ESLPALP(A €™M % 9), EVGYGY(A €M Z 10), LDYY(HEHZ 11),
LPPP(A @M T 12), MTTFTW(A € H T 13), PPPP(A D Z 14),
PPPPP(X @ & 15), DAPL(A € % 16), DVL(A EH T 17),

GGPF(A ¥ 18), LAL(A @M & 22), LLL(A ¥ 3 23), LLQAEHE
24), PLL( € % 26), 2 TPL(A @ 5 27)9] oju] =4k LS X glel=
A3 fetol = Foll A AEE 18 o]

(2-ii) ALDPLPT(A] 2 ¥ & 1), DGFP(X] € H % 2), DGML(A € H 3 3),
DNEDTP(A @™ & 4), EEL(A] 9H % 6), EEV(AEHZE 7), EEYHEH T
8), EVGYGY(X €= 10), LDYY(M L ¥ & 11), LPPP(A I H 3 12),
MTTFTW(A € % 13), PPPP(A @ H % 14), PPPPP(A D H % 195),
DAPL(M ¥ W3 16), DVL(A D H S 17), GGPF(A €™ = 18),

LAL(A @M % 22), LLL(A €W % 23), PLL(A €W % 26), 2

TPL(A D 5 27)2] opv] it A E & 2 3818H= A2l Slefo] = F ol A
AN g 1 oA

(2-iii) DGML(A] € ¥ & 3), DNEDTP(A €M % 4), LPPP(A ¥ T 12),
PPPP(A] € ¥ % 14), PPPPP(A € % 15), DAPL(A € H & 16),

DVL(A €M Z 17), GGPR(A €M % 18), EVLK(A @ H & 20),

LAL(A € 3 22), LLL(A €W 5 23), LLQ(A ¥ T 24), LPL(A 9 &
25), PLL(A €M & 26), TPL(A €H & 27), ¥ VLL(A € & 28)9]

obH| ;e 4t D& E3tsh= A fEtol = Foll A AEE 1F o] =
(2-iv) DGFP(X €™ & 2), DGML(A € ¥ & 3), DNEDTP(X @ & 4),
LDYY(XE€HZ 11), LPPP(A € H & 12), PPPP(A EH . 14),

PPPPP( € & 15), DAPL(A € T 16), DVL(AEH Z 17),

GGPF(X €W % 18), EVLK(A € & 20), FADSL(A € & 21),

LAL(A L 3 22), LLL(A Y 3 23), LLQ(A 9 5 24), LPL(ME9H &
25), PLL(M € & 26), TPL(A @ H 3 27), @ VLL(A @ 5 28)9]

obH| 4t D& E3tsh= A fEtol = Foll A AEE 15 o) =
s ¥k, g S8 2 E.

A1ghel dojA, EFEpd-thol Eto]| =& 7R sk A2,

ofk

]

Aozl SlolA, B71 ] S8 2P &2,

v-Glu-Gly, y-Glu-Glu, y-Glu-Gln, y-Glu-Leu, y-Glu-Met, y-Glu-His,
v-Glu-Ala, pyroGlu-Pro, pyroGlu-Glu, pyroGlu-Gln, 2 pyroGlu-Ser .=
ol Foj A= SF -t Eto| = ol A A B E 1F o] & FUHR
E 58k A9,

g T8 2=

Aol lolA, B71 &l S48 22,

v-Glu-Gly, y-Glu-Leu, y-Glu-Met, y-Glu-His, pyroGlu-Glu, % pyroGlu-Gln=
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1% 9]

ke

o] 0] %) 1= Thol flEhol = Fol A e E= 15§ ol F7h mahehis

Aol slol A, 471 el Z718 A E L,

¥-Glu-Glu, y-Glu-Gln, y-Glu-Ala, pyroGlu-Pro, & pyroGlu-Ser @ o] o] A =
thol ol = Fol A Ay = 15 o] S F7FE Esh= 219,

g S8 2 E.

Alodtoll oA, 7] dn 318§ 24 EL,

(i) y-Glu-Gly, y-Glu-Glu, y-Glu-Gln, y-Glu-Leu, y-Glu-Met, y-Glu-His,
v-Glu-Ala, pyroGlu-Pro, pyroGlu-Glu, & pyroGlu-Gln.&. & o] o] x| =
oA A Y = 1 o) S et e

(i1) y-Glu-Gly, y-Glu-Leu, y-Glu-Met, y-Glu-His, pyroGlu-Glu, pyroGlu-Gln,
2 pyroGlu-Ser & & o] Fo] X = ol 4| A e = 15 o] & Eglsl=

A,

Alogrell oA, 7] &r] 318 2 =2,

(1) Pro-Pro, Pro-Glu, Pro-Ser, Pro-Val, Arg-Pro, Ser-Pro, Val-Pro, Arg-Gly,
Gly-Arg, y-Glu-Gly, y-Glu-Glu, y-Glu-Gln, y-Glu-Leu, y-Glu-Met, y-Glu-His,
y-Glu-Ala, pyroGlu-Pro, pyroGlu-Glu, pyroGlu-Gln, ALDPLPT(A € & 1),
DGML(A €W % 3), DNEDTP(A @ & 4), EEL(A ¥ T 6),

EEV(A ¥ % 7), EEY(X @ % 8), ESLPALP(A D T 9),
EVGYGY(ME€HE 10), LDYY(XHEHZ 11), LPPP(A EHE 12),
MTTFTW(A € % 13), PPPP(AX € T 14), PPPPP(A € Z 15),
DAPL(X € & 16), DVL(A @ 3 17), GGPF(A @ T 18),
LAL(AEH 3 22), LLL(A Y 3 23), LLQ(A Y 5 24), PLL(EHE
26), 2 TPL(A @3 27)9] ofn| At M-S 2 3ek= A4 fetol =,
(2) Pro-Pro, Pro-Glu, Pro-Ser, Pro-Val, Arg-Pro, Ser-Pro, Val-Pro, Arg-Gly,
Gly-Arg, y-Glu-Gly, y-Glu-Glu, y-Glu-Gln, y-Glu-Leu, y-Glu-Met, y-Glu-His,
v-Glu-Ala, pyroGlu-Pro, pyroGlu-Glu, pyroGlu-Gln, ALDPLPT(X € H & 1),
DGFP(X] € % 2), DGML(A @ H % 3), DNEDTP(X @ H % 4),

EEL(M €% 6), EEV(EHE 7), EEY(H 2 Z 8),

EVGYGY(X €= 10), LDYY(AM DM 11), LPPP(A EH T 12),
MTTFTW(A € % 13), PPPP(A 2@ H % 14), PPPPP(A D H % 15),
DAPL(A €W 3 16), DVL(A D H S 17), GGPF(A €™ = 18),

LAL(AM @S 22), LLL(A € % 23), PLL(A 9 3 26), 2

TPL(A @ % 27)9] o} eqt D& 23181 44 flEfo] =,

(3) Pro-Pro, Pro-Ala, Pro-Lys, Pro-Ser, Pro-Val, Arg-Pro, Ser-Pro, Val-Pro,
Arg-Gly, Gly-Arg, y-Glu-Gly, y-Glu-Leu, y-Glu-Met, y-Glu-His, pyroGlu-Glu,
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pyroGlu-Gln, DGML(4] @ % 3), DNEDTP(X €1 % 4), LPPP(A @ H &
12), PPPP(X @ & 14), PPPPP(A @ T 15), DAPL(A G 3 16),
DVL(A @ & 17), GGPF(A € % 18), EVLK(A D ¥ & 20),

LAL(A 9¥H 3 22), LLL(A @ ¥ 3 23), LLQ(A @ 5 24), LPL(EH %
25), PLL(A € & 26), TPL(A € H 5 27), 2 VLL(A € 3 28)9]

of] At M A& gk A FEfol = B

(4) Pro-Pro, Pro-Ala, Pro-Lys, Pro-Ser, Pro-Val, Arg-Pro, Ser-Pro, Val-Pro,
Arg-Gly, Gly-Arg, y-Glu-Gly, y-Glu-Leu, y-Glu-Met, y-Glu-His, pyroGlu-Glu,
pyroGlu-Gln, pyroGlu-Ser, DGFP(X € ¥ & 2), DGML(A € & 3),
DNEDTP(A¥¥H % 4), LDYY(A EH = 11), LPPP(A EH T 12),
PPPP(X € % 14), PPPPP(A @ % 15), DAPL(A D % 16),

DVL(X €W % 17), GGPR(A ¥ % 18), EVLK(A € 3 20),

FADSL(A €W % 21), LAL(A €™M % 22), LLI(A € & 23),

LLQ(A ¥ & 24), LPL(A € & 25), PLL(A € & 26), TPLA € &
27), 2 VLL(A € 3 28)9] ofn| =2t A F-& E3)ah= ] MEfo] =&

E stz A9,

g 12] A A A8 F o= gl | S8 2AAES ¥3etE, A E
2 E.

g 13] A28l oA, A7) AE A B W F A El A AE AL

14 A3l oA, BV EEAFS AAGE, FEHEE, EEEE, (MY,
AR, DA, i AAAg A, A F 2AE,

151 AT WA A1 T o] o o] gFu] S8 A ES 2 E )
A g3t GAE 38, I S U,



