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Abstract

Based upon the specific rcaction berween SH and iodoacetamide groups, we have explored a new
affinity-type purification procedure for peptides synthesized by the solid-phase technique. For
this affinity-type purification procedure, we synthesized a new SH precursor reagent bearing an
acid-labile S-protecting group, pMB-S-CH2CO-NHCH2CH2502CH2CHQOCOOpNP {1]). Using i::s
reagent, the procedure involves the following sequence of 4 reactions. 1. Attachment of the Sir:
Junction of [I] to the a-amino, group of a -peptide-resin through a base-labile .rul.fonylerho.ry-
carbonyl linkage in the final step of solid-phase peptide synthesis. 2. Acid treatmnent 10 remove the
S-pMB and side chain protecting groups employed and cleave the modified peptide from the resin.
3. Immobilization of the derived SH-peptide on an iodoacetamide resin column. 4. Base (5%

NH4OH) treatnent to release the desired peptide from the resin in nearly pure form. To facilitate

this purification procedure, unreacted amino groups were acetylated in each step during solid-

phase synthesis. The usefulness of this method was demonstrated by the purification of several

peptides (18—44 amino acids in length) synthesized by the Fmoc-based solid-phase technique. The

principle of this affinity-type purification procedure may also be applied 10 Boc-based solid-phase

technique.

General scheme for Fmoc-based solid-phase peptide synthesis.
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Synthesis was carried out sutomatically according 10 the ptinciples of Sheppard
et al.,, using the following side chain protected Fmoc-amino ncids: Asg(Mur),
Lys(1Boc), His(1Boc), Glu(O'Bu). Asp(O'Bu), Set('Bu), The(*Bu), and
Ty1('Bu). Resin: polystysenc sesin cross-tinked with 1% divinyl benzene was
used. Deprotection of the Fmoc group: resin was treated with 20% piperidine in
DMF for 10 min. Coupling: coupling of protccicd amino acids was carricd out
in DMF for 30 min using several acylaling reagenis. Capping: eapping of
truncated peptides was performed with acelic anhydride (0.5 M)-pyridine (0.5
M) in DMF for 10 min. The S-protecied basc-labile SH linkce was introduced
manually by the p-nitrophenyl active ester-HOB! method.

Deprotection, and purification of peptides synthesized by the solld-

phasc technique.
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The base-tabile SH Introducing reagent and en iodoacctamide column were used
for the isolation of id; ynihes] by the solid-phase icchnique. Afier

each siep In which an Fmoc-amino acid group was added (A,B,C.D..). 1he
residual unreacted amino groups were blocked wilh an acetyl group. In the Iact
step of synihesis, the S-proteccied basc-labile SH introducing reagent was
#dded 10 the N-terminal residue (sicp 3). Afier removal of the synthesired
peptide from the snlid support (step b), the misture was passed through an
iodoacctamide eolumn to remave all of the wuncated peptides and scavengers
(s1ep €). Aficr washing the column, the resin was treatcd wil $% NILOH 1o
release the desired pepride (sicp d).



Identification of the target peptidce during purification

Crude peptide
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After binding

Unkown peak
(RT 21.840min)

Ll

Purified Peptide

Targer Pepride
(RY 20.433min)

This new purification method can easily identified the target peptide by comparision
of HPLC assays of the purified peptide, the linker modificd peptide and the crude peptide.
The linker modified peptide was chatacterized by its longer relention time duc io

the hydrophobicity of the linker.

Therefor the peak with its retention time extended by introduction of the linker can be

identificd as that of the target peptide.

HPLC was performed on a w Bondasphere SC18 (100A) column (3.9 x 150imnm), using
2 0.1% TFA/acetonitril solvent sysiem at a Now rate of 1.0inl/inin. Absorbance was
monitored at 220nm and the column was cluted with 3 linear gradient of 20-30% solvent

B over 30min.

Binding of the linker-modified peptide to an iodoacetamide resin

column nmonitered by the Ellman method.
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Fmoc-Based Solid-Phase Synthesis of Acm-Polyphemusin I
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Cycle Schedule for
Solide Phases Synthesis
1) Condensation by Pfp ester or 2) Termination by 3) Dcpro!ccliiop by
BOP + HOBuin DMF Acetic Anhydride/DMF 20% Piperidinc/DMF
Mir Mur Acm M Acm Bu Boc Acin Bu  Mir Boc AcmMur

H-A}g-A'rg-Trp-C)"s-Phc-A'xg-Val-C’ys-T’yr-L'ys~GIy-Phc~C)"s-T}r-A'xg~L'ys-C)'~s-N'g-PAL resin

1) Purification Linker + HOBt in DMF
2) IM TMSBr-thioanisole/TFA
+EDT

3) Purification using lodo-resin

Acm Acm Acm Acm
H-Alg-Arg-Trp-C'ys-Pth:g-Val-Cys-Tyr-Lys-Gly-Phc-C)-s-Tyr-Axg-Lys~Cys-Ayg-NH2

HPLC clution profile of synthetic Acm-polyphemsin II1. -

crude purified

J L

Structure of Acm-polyphemusin II

Il-Arg-Axg-Trp-Cys (Acm)-Phe-Arg-val-Cys{Acm) -Tyr-Lys-Cly-Pha-~
Cys(Acm) -Tyr-Arg-Lys-Cys(Acm) ~Arg-NH3

- FAB-MS: cal. 2712.3 (C120H185N4102454), ob. 2714.1 (M+Ht)

HPI.C was performed on a uBondasphere SCI8 (100 A) column (3.9 x 150
mm), using a 0.1% TFA/acctonitrile solvent sysicem at 3 flow ratc of 1.0
mi/min. Absorbance was monitored at 220 nm and the column was eluted with a
lincar gradicnt of 10-40% solvent B over 30 min.



Fmoc-Based Solid-Phase Synthesis of unsulfated Human CCK-33
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Sclice "has - Synihests
1) Condensation by Pf. esler or 2) Termination by 3) Deprotection by
BOP + HOB! in DMF Acetic Anhydride/DMF 20% Piperidine/DMF
Boc By Mir Bu Boc OBu Bu

H.Lys-Ala-Pro.Ser-Gly-Arg-Met-Ser-lle-Val-Lis-Asn-Leu-Gin- Asn-Leu- -Asp-Pro-Ser-

Boc Mur  Bu OBu Mtr OBu By OBu
His-Arg-Ue-Ser-Asp- Aig-Asp-Tyr-Met-Gly- Tep-Met-Asp-Phe-PAL resin

1) Purification Linker 4+ HOBuin DMF
2) IM TMSBr-thioanisole/TFA

+EDT

3) Purification using lodo-resin

H-Lys-Ala-Pro-Ser-Gly-Arg-Met.Ser-lle-Val.-Lys-Asn-Leu-Gln-Asn-Lev-Asp-Pro-Ser-

His-Arg-lle-Ser-Asp-Asg-Asp-Tyr-Met-Gly-Trp-Met-Asp-Phe-NH,

Amino Acid Sequence Analysis of unsulfated Human CCK- 33
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Scequence ; H-K/\PSGRMSlVKNLQNLDPSHRIS.DRDYMGWMDF-NH2

Cycle 2 Ala Cycle 11 Lys
. } . - . . HPLC elution profile of synthetic unsulfated CCK-33.
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e e e e e e e e e ) SRS
M H-Lys-Ala-Pro-Ser-Gly-Arg-Met-Ser-Ile-val-Lys-Asn-Leu-Gln-Asn-

Leu-Asp-Pro-Ser-His-l\rg-Ile-Ser-Asp-Arq-l\sp-‘ryr-)let-cl.y-‘rrp-
Hat-Asp-Phe-NHj
FAB-MS: cal. 3862.9 (C167H263M5104953)., ob. 1865.2 (Nt

HPLC was performed on a wBondasphere SC18 (100A) column (3.9 x 150
mm), using 3-0.1% TFA/aceloniuiic solvent systcm 3t a flow rate of 1.0
mi/imin. Absorbance was monitored at 220 nm and the column was cluted with o
linear gradient of 10-60% solvent B over 30 min.




HPLC clutlon profile of synthetic human growth hormone

releasing factor.

Fmoc-Based Solid-Phase Synthesis of Human Growth hormone releasing Factor

Me
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Fmoc-Leu-OPfp  + H,N-CHIOO-(CH,),-CO-NH-CH-@-@
McO

Cycle Schedute for [
Solide Phases Synthesis

3) Deprotection by

2) Termination by on
20% Piperidine/DNF

1) Condensation by Pfp ester or
Acctic Anhydnde/DMF

80P + HOBtin DMF

Bu OBu Bu Bu By PmecBoc Bu Pme Boc
H-Tyr-Ala-Asp-Ala-lic-Phe-Thr-Asn-Ser-Tyr- -Arg-Lys-Val-Leu-Gly-Gln-Leu-Scr-AJa-Arg-Lys-Leu-Leu-Gin-

OBu Bu Pmc OBu OBu Pmc Pme  Pmc
Asp-lie-Mct-Ser- -Arg-Gln-Gln-Gly- Glu Scr Asn-Gin-Glu-Arg-Giy-Ala-Arg-Ala-Arg-Leu-PAL resin

1) Purification Linker + HOBt in DMF
2) IM TMSBr-thioanisole/TFA
+CDT

3) Purification using lodo-resin

H-Tyr-Ala-Asp-Ala-lle.-Phe-Thr-Asn-Ser-Tyr-Arg-Lys- Val-Leu-Gly-Gln-Leu-Ser-Ala-Arg-Lys-Leu-Leu-Gln-

Asp-lle-Mc1-Ser-Arg-Gln-Gln-Gly-Glu-Ser-Asn-GIn-Glu-Arg-Gly-Ala-Arg-Ala-Arg-Leu-NH,

Amino Acid Sequcnce Analysis of Human Growth hormonc
releasing Factor
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Sequence ; H-YADAIFTNSYRKVLGQLSAR KLLODI.\ISR)(;OG FS.\'OERG:\aRARl.cNII‘
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Structure of human growth hormone releasing factor 1
ll-'ry:-Ala-Asp-Ala-Ila-Phe-‘rhr-han-sor-'lyr~Arq-Lys-Val-Leu-Gly- i ]‘- .
' =
cln-beu-Sor-Ala-)\rg-l.yz-uu-uu-cln-hsp-xlo~nct-s.r-Arq-Gln- ] L (S
Gln-cly-clu-Ser-Asn-Gln-Glu-Atq-Gly-Ah-Arg-Ma-Arq-bou-nn; -] -
FAD-HS: cal. 5036.7 (C21sH3sgM720665), ob. 5037.8 (Men*) -
o x TR TR e R e

HPLC was performed on 2 nBondasphere SC18 (100A) column (3.9 x 150
mm), using a 0.19% TFA/acetoniirile solvent system at a flow rate of 1.0 !
mi/min. Absorbance was monitored at 220 nm and the column was cluted with a
lincar gradient of (a) 23-40% solvent B over 30 min or (b) 25-40% solvent B

over 30 min.

Cycle 40 Ala
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Fmoc-Based Solld-Phase Synthesls of Rat Neutrophil Peptide-1

Mo

Acn M‘u O
Fmoc-Cw.OPlp  + II~Ng-0-CH,-O()-CH_.»CO-NII CH-< >—®

Cycle Schedule for
Solide Phases Syninesis

1} Condensation by Pp csicr or 2) Tetnmaion by 3) Deproration by
BOP ¢ 110OB¢ in DMF* Acetic Anhydinic/DAS 20% Piperidine/DMF
Bu Acm By Aem Ay My Bu My Ac Mir OBu Mie By Acm

H~Val~Thv-C}1-Tyr-('.'ys-A‘:;-NpThv-A‘lg-C'ymOIy~Phe~A}g-dlu-Ng<L¢u<S.¢l-Glyw\hC’y:-

Bu My M Bu My AcmAcm My
G’y-Tbeg-Gly-Alg-|I¢~Tyv-~’-lwalyLC)'l-A'gJ'AC tesin

1) Furificanion Linker ¢ 11081 in DMF !
2) 1M TMSBe-thivanisole/TFA

+EDT
3) Purification using lodo-resin

Agm  Aam Agm Acm
1 l-Val~Thl~Cy1-Tyt~Cys-Ng-N|-Thv-N;-Cy1-Gly-Phe~~g-Glu-A:;Abeu-SchGIy.N).ny- -

Acm Aem
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1) Hg(OAC);-anisole/TFA
2) Air oxidation
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]
Gly~Tyl-~g-Gly~Alg~lkoTyv-Al;.L‘wCy:-CyvAlg-OlI

HPLC clution proflle and eapillary clcctrophoresis of synthetic
rat neutrophll peptide-1 (cNP-2)

(a) Acm-form - (b) Acm-form (c) SH-form
(crude) (purified)
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(d) purified {NP-1 capillary
clectrophoresis
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HPLC was petformed on a pBondasphere SC18 (100A) columa (3.9 x 150
mm), using 3 0.1% TFAJucctonitrile solvent sysicm at a flow ¢ate of 1.0
mi/min. Absorbancc was manitored a1 220 nm and the columa was cluted with a

lincar gradient of (2.b.d) 10.40% solvent B over 30 min (¢) 15-23% solvent O

over 40 min.




Conclusion

The advarmtages of our method consists of the purity of the product ¢ ous casiness. Even peptides
which have shoulder peaks cun‘be purified with this method. Compared witlt conventional 11P1.C
purification, this method can make it possible for any researcher without special technigue 10
obtain pure peptides easily at one step in short time by solid-phasc technique. The casilv prepared
cross-linking reageut introduced here will be of wide applicability fer the one-step purification of
peptides synthesized by the solid-phase technique. Additionally, a more readily obtainable supply
of high-purity or constant-purity peptides should facilitate research in the fields of biochenustry,
physiology, and medicine with respect to the physiological activities and mechanisms of action of

peptides and proteins.
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