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._ Abstract

;'_' Based trpon tire specific reactiott between Slt and iodoacetamide groups, we have explored a new

affinity-type purification procedure for I_eptide$ syllthesized b), the solid-phase techniqttc. For

this affinity.type pttrification procedure, we synthesized a new SH precursor reagent bearing a,t

acid-labile S-protecting group, pMB-S-CH2CO-NHCH2CH2SO2CH2CH2OCOOpNP [1]. Usi_tg :his

reagent, the procedure involves the followrng sequence of 4 reactions. 1. Attachment of the S.::"

function of [Q to tile el-amino, group of a .peptide-reMn through a base-labile sulfonyletho._-

carbonyl linkage in the final step of solid-phase peptide synthesis. 2. Acid treatment to remove the

S-pMB and side chain protecting groups employed and cleave the modified peptide trots the resin.

3. [,tmobilizalion of tile derived SH-peptide on an iodoacetamide resbl colum,. 4. Base (5%

NH4OH) treatment to release the desired pefltide from the resin in nearly pure form. To facilitate

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

phase synthesis. 2/Tte usefiJlne._s of this method was demonstrated by tile purification of several

peptide_ (18--44 amino acids in length) synthesized by the Fmoc-based solid-phase techniq,e. 77ae

principle of this a_nity-type purification procedure may also be applied to Bat-based solid-phase

technique.

Genera] scheme Ear Fmoc-based solid-phase peptlde synthesis. Deprotectlon, and purl[Icatlon o| peptldes synthesized by tile solid-

phale technique.

'_ 1" 20% Pipcd0ine/DMF _.^.8.c.o.e_.^.a-Ce

_2 _1 _-A.B-C-D-E-F-G.-- _'1_'0
Fmoc-NH-CH-COOH + 9

H2N'CH'COOCH1.00"CHz" @ _.^.O.C-D-I_...... ¢o0,,;>-A.0-C.D.E.Fe .m_ .S.lg,_t3,._OC_CIi_)rS.(Ohh ,mlcooq.s,cah,C).OOi, -

_ I A.A. coupling cycle l_.,,.mcct_. . o

I Capping : Acetic anhydride/pyridine ^.0,:.o.e^.wc., }

Repeat cycle : step I to step 3 ^.O.C.O.¢.V.O.N_I 6_.l_iai,,¢-tIO
A-II_C-O-a-e cDmainlns "l'tii-HCI
A.n.c.D.E.F4 I_fkr Loll 7._1)

I Linker [ ptvla Mi.t,., ]
Scaveac_

/"-. g0

Ac-term-Peplidc Q pMB'S'CH2"C'NH-_VA's'AV O- C" NH-Peptide-("P_u _ _ _' "__):_o%AeOHI) _%NU,Ort

Deprotection 0 , 5
• O

Ac-letm-Peptide HS.CHI.C.NH" AII A .O-C-NH-Peplid¢ _,,,OX:H_S--_-G.r.E.O.C.B.,_,
u v "S" V It

o o

[ iodoacelamide resin _f _.:_.:e _o
I 5% NH40H o ^.a.c.o.s4 o_1 A.IB.C.D-E.F,O A-B-C-D-E.F-G

I Pe t.i ] )
Synthesis was carried out automatically according to the principles of Sheppard The halle.labile sir Inltoduci*ll re=Bent and *n iedoacc,amldc column _cte used

et al., using Ihc /allowing side chain protecled Fmoe-amino acids: Alrg(Mtt). |or ih¢ Isolation of pcptldcJI synlheJizcd by Ihc Iolld.pha$¢ Icchniquc. AII¢_
cock IIIcp in which an Fmoc-lmino sold iItoup w_s iddcd (A.FI.C.D....). ihc

Lys(IBoe). His(lBoc), Glu(OtBu), A.,_p(OtBu), Scr(IBu), Thr(tBu), and i.¢sidu:H unrcactcd amino Stoups were blocked _hh In Ic¢lyl Stoup. In Ihc la*t

Tyr(IBu). Re.sin: polystyrene resin class-linked With 1% divinyl bcnzcn¢ was Ilep of synlhcSis, the S.protcclcd base.labile SH introducing ical;cnt w=s

used. Deprol¢clion of Ihe Fmoc group: resin was Irealcd with 20#_ pipcridlne in ilddcd io ihc lq.tcrmlnM rc-_idu= (slop a). AII_t /cmovnl Ot the synihe:q=cd

DMF for I0 inin. Coupling: coupling of proteclcd amirto acids was cartie, d out pcptidc tram the solid |uplmlt (slop b). the mixlurc w=l po_tcd Ihroulgh an

iodo._¢clamidc ¢_lumn Io tCmOv¢ iii at the Ilunc=lcd l_plitlc_ and ._¢avcn_cls!n DMF for 30 rain using severalacylaling reagents. Capping: capping of
tseep ¢). Ariel w&_hing the ¢otul_t't. ll_ ¢csil_ wa_ tecat_d with $,_ Nil tOll to

tlunc31ed pcptide_s was performed whh acclic anhydride (0.5 M)-pyrldlne (0.5 tclca_c Ih¢ desired pcplidc (slop d).
M') in DMF (or I0 mip_, The S-protcelcd base-labile SII llnkcr was introduced

manually by the p-nilrophcnyl active estcr-llOBt method.



I

7

7
Identi[ication o[ the target peptide during puri[ication

CIud¢ r_cplid¢ I l.inkc! m_ddlcd Vcl_!:dc

Linkcfm2CdivdI'cpl:J_

Target Pcplldc I /(I_.T 22 3.t_:a,,)

./J" (RT 29._lminl ]

Aflef binding Pu,ificd Pcplidc

T]tg_l Pepfid¢
(RI" 20.4)._minI

Onkown_ak

(RT 21.840min) I

This new purification mclhod can easily idcnli{icd Iht largel peplidc by comparision
of I'IPLC assays of Ih¢ purified pcpllde, Ihe linker modified pcplidc and Ihe crude peplidc.
The linker modified peptide was characterized by |Is longer relcnlion lime duc Io
Ihe hydrophobici(y of Ihe linker.
Therefor lhe peak with ils retenlion lime exlended by inlfoduclionof lhc linker can be
idenlificd as thnl of the target peptidc.

LIPLC was performed on a u Bondaspherc5C18 (IO0}Q column (3.9 x 150inns),using
a 0.1% TFA/ace(onildl s,'JIvenlsyslem -'11a flow rale of 1.0mlhnin. Absorbance was
monitored al 220nm and Ihc column was cluledwilh a linear gradienl o[ 20-30% solvem
B over 30rain.

Binding o£ the llnker-modlHed peptide to an lodoacetamide resin

cohtlttt) ntonitered by the Elhnart method.
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Franc-Based Solid-Phase Synthesis o£ Acm-Polyphemt_sin lI

Me

M;O _ /

MoO
Cycle Schedulc [Qr
Solide PhasesSynthesis

1) Condcrlsatlonby Pfp ester or 2)Termination by 3) Dc'prolccllonby
BOP + HOBI inDMF AcelicAnhydridc/DM]: 20% Pipciidine,q)MF

Mtt Mt_ Acre Mtt Acre Bu Boc Acre Bu M_r Boc AcmMtr
H.A_g.._g.Ttp.C_s.Ph_.._.g.Va_.Cys.T_yr.L'ys_y._h_.C_s.T_r_.g.L.ys_C_:s.Ajg.P AL re.sin

1) Purff_e,ition linker + HOBt in DMF

2) IM TMSBt -thioan_o_e/TFA
+EDT

3) Purificztlon using Iodo.resin

Acre Acrn Acrn Acre

H-Arg.A;g.Trp-Ci, s-Phe-Azg-V_l-C_s-Tyr -Lys-Oly-Phe-C_'s-Tyt -A:g-L:.'s-C_,s-Asg-Nltz

IIpI.C chstion proHle oi synthetic Acm-polyphemsin II.

crude purified

Structure oE Acm-polyphemusln II

ll-Arg-Arg-Trp-Cys (Acm| -Phe-Arg-Val-Cyl {Acm) -Tyr -Lys-Gly-Pho-

Cys (Acre}-Tyr-Arg-Lys-Cys (Acre)-Arg=NII 2

.FAB-HS: cal. 2712.3 (C12011185N41024S41, ob. 2714.1 (H+}I 4")

ItFLC ',.'.,as perforated on a )tBondasphere 5CIS (100 A) column (3.9 x 150

ram). using a 0.1% TFA/acetonitrilc solvent s)'smm at a flow rnte of 1.0

mJ/min. Absorbance was monitored at 220 .m and Ihe column ',','zs elutcd ".vilh a

lincnr grndicnt o[ 10-,10% solvent B over 30 mln.



Fuaoc°Based Solid-Phase Syntl*esis o_ *tnsul_ated Human CCK-33

Me

Mc0

Cyc:: Sch.'_ .i"- for
SGlic_ '_,os : Synthesis

1) Condensationby Pfp ¢.slcr or 2) Termination by 3) l_..p:otc.c,donby
BOP + HOOt in DMF Acetic Anhydr_dc/DM]: 20,% Pil_':rid_/D,MF

Boc Bu Mtr Bu Boc OBu Bu
H.L_.s.Ala .Pro._r-Gly .A}g-,'.',ct-5_:t-Ile-Val-L_'s-A-_n- Leo-GIn-/_n- L,:u ._p-Pto-S_-r -

Boc M, Bu OBu Mu OBu Bu OBu

H_.A_,g.I,le.S6.AJp.A],g.A._p:I'gr .Met .Gly.Trp.Met .A_p .Phe.PAL rain

I) Purification Linker + HOOt in DM,F

2) IM TMSBr.thioanlsole/TFA
+EDT

3) Purification using lodo-fe.sin

H.Lys.Ala.Pro.Set .Gly.Ar g-Met.Ser.llc-VaI-Lys-Asn-Leu-GIn-Asn-Leu-Asp'P to'Set"

14is-Atg-Ile.Set -Asp-Atg -A.$p-Tyr-Met -Gly-Tr p-Met -A-$p-Phe'N1-12

Amino Acid Sequence Analysis o[ unsul[ated Human CCK- 33

tO lO _0

Sequence ; H-KAPSGRMSIVKNLQNLDPSHRISDRDYMGWMDF'NH2

Cycle 2 AJa Cycle 11 Lys

L 6.-H" :: crude purified

b

Cycle 20 His Cycle 29 Gly

l /
.... 1 !i.l- ' :

i.-

'- IF" IT--
....,.,.... __ - - Structure o[ unsult'ated human CCK-33

" '¢ ...... H-Lys-Ala-pro-Ser-Gly-Arg-Set-Ser-Zle-Vai-Lys-Asn-Leu-Gln-Asn-

Leu-Asp-Pro-Ser-His-Arg- IIo-Ser-Asp-Arg-Asp-Tyr-Het-Gly-Tr p-

He ¢.-ASp-Phe-Ntl 2

FAB-H$: cal.. 3862.9 (C|67H263HsIO49531, ob. 3865.2 (Ht-II+l

14P[.C was performed on a H.Oondasphete 5C18 (|00/_) colu,.n (3.9 x IS0

ram), using a" 0.1% TFA/aceloni.ile solvent systcm at a flow rnle of 1.0

ml/min. Absotbanc¢ was monitored at 220 nm and the column w;Is elutcd _'ilh ;s

linear gradient o1" 10-60% solvent I] over 30 nfin.



Fmoe-Based Solid-Phase Synthesis oE Human Growth hormone releasing Factor

:- Me

• McO _

Fmoc-I eu.OPfp + H2N-CH2 _O-(CH2)_'CO-NH'CH _
,, MoO

Cycle Schcdulc for
Solidc Phases Synlhe.sls

I) Condens:nion by PIp ester ow _) Termination by 3) Dcprotcction by
3OP + HOBI in DMF AceliC Anhydride/DM'F 20% pipctldine/DMr

Bu OBu Bu Bu Bu PmcBoc Bu Pmc 13oc
H.T_ .Ala .A._p.Ala .ll¢.Phc.T_r.Asn.S_ .T_,{-A}._-L_s-V=I-Lcu-Gly-GIn-Lcu-S_:r-AJa-A} g-L)'s'Lcu" _u'GIn-

OBu Bu Pint OBu Bu OI3u Pmc Pmc Pmc
A_p .IJe. MeI.S_r .A_,g. Gin .Gin .Oly-Ol_s-Scr -Asn-Gln -GI_-A.r'g-GIy-AI_ -A_'g'AJa"A}g- I e u"PAL r_in

l) PuriGcallon Linker + HOBt in DhfF

2) IM TMSBr-lhioanisolc/TFA
*EDT

3) purificsdon using Iodo-rcsin

H.Tyr .Ala.A.sp.Ala.llc.Phc.Th r .Asn-Sct .Tyr .A,rg-Lys-VaI-Lcu-Gly-GIn -Lcu-Scr-AJa'lu'g" Lys'I eu"Lcu'GIn-

AsWilc.Mci.Scr .Azg.Gin.Gin.Gly.Glu.Scr .Asn.Gin.Glu./Vg.Gly.Ala.Ar g.AJ',.A_g.Lcu./_q I_

JZPLC ch,t|o, proElle of synthetic huma. I_rowth hormone Amino Acid Sequence Analysis o[ |tumon Growth hormo.e

releasln_ [actor. releasi|tg Factor
le N _ 40

Sequence; H-YADA|F'I'NSYRKVLGQLSARKLLQDIMSROOGFSNOEIIGARARI..N|I.

crude purified Cycle 2 AJ, Cycle I0Ty,

' 1Zt : : : :: i

i_'_" _-- )°" T "" "

.L_ Cycle 20 _'g Cycle 30 Gin

II-TyI-A2I-AIp-AII-I le-Phe-Thl-A/n-Ser-1_r-Arg-Lyl-va l-beu-G ly- !

GI n-G).y-G 19-Set -As n-G_.n-Gl_l*_.rg-Gly-A_.a-&rl)-A_a-Arg-_u-tlH 2

Fh.O-HS: ca1. 5036.7 (C2151135BN72066S}, oh. 5037.8 (Hell + ) • . °. °. °. °. ,. ,. .. ..

Cycle 40 Ala
HPIC was p¢rfocmed on _ i_Bondasphcrc 5Clg (100,_) column (3.9 x 1_0

mm). using a 0.1% TFA/acelonilrile solvcnl s),slcm al ;I flow rate Of l.O |

linear gradicnl of (a) 23-40% solvenl B over 30 rain or (b) 2.%40% solvent B
over "10 min.

I



i JFmoc-Based Solid-Phase Synthesis o_ Rat Neutrophil Peptlde-!

M_

C),cIcS_hedulctot
_l_Jc PhasesSymhcs,s

I ) Condcas3honby P/p c_lct ot _) Tctm,n.,Icn by 3) D_prolc_zw_nby
DOP + I lOUt in'DMI _ AccticAnhTde_c/Dhll: 20% P,_cf.J,nc/D._,IF

If- JI-Thr.C)_-T),_..Cp._,_.A,rR.ll_t.Aj,I.C_.Giy.ph¢./Gg._lu.A_,_.Leu._ .GI_._ _ _"

_u ,t+4_ hilt Bu h|t¢ AcmAcm Mu

Gb'-T)'r-AJ_.GIy .A}I_-Ile.T_.._+_I. Lcu.C'_s-C)'s-A_'_.PAC,esin

I) Puril-;CllCn Linker • l lO_tl in DMF

2) IM ThlS_'.Ih_oan_olc/TFA
*EDT

3) Pu,ir_c_ian usini Iodo-rc_in

Ac_ Acm ^_ Acrn

| I"V_I'The'C_ "T_ "CYs'_| "_l'Th_'/u I'CYs"Gly"Phe-kz_-Glu-Azi-L_u.Scr .Gly AJI.Cy$-
A_mAcre

GI_'Txr -kz_-Gly._ -Uc-TxFAzI.I -u.C_ys.C_s.Azc.OI !

I i) i I_(OAc)I.I ni_olc/TFA2)Air oxld_6om

I I'V+l-Tht'Cr -TTt.C'ys-Ni-_l-Thr .]uI-CF._ly.Phe.,*_l.Glu.At _.l ,u.Scr .Gly.Al+.dys.
GlY"T_'r-A_ -Gly-Af_.U¢ .TTr .AalFL_u.Cy_.Cp$.At s.OI I

]IPLC chlt|on profile arld cnpillnry elcctrophoresis oF synthetic

rat netltrophll peptlde-I (rNP-x)

(a) Acre-form - (b) Acre-form (c) SH-form

(crude) (purified)

(d) purified rNl'-I capillary

electrophoresis

.....................

ItPLC was performed on • _Bondnsphcrc 5C15 (100_) column (3.9 x 150

ram). usin_ • 0.1._. TF_/;_cctonilril¢ solvcnl syslcm _l • [ln_v int¢ of 1.0

ndlmi_t• Ah_o+l)a_t<:¢w=s m_nilOtCd =1 220 nm and Ih¢ column w_ _lulcd wilh a

linear _+_dlc:nt o( (a.b.d) 10-40_ solvcnl _ over _0 mln (c} I_-Z_* _olvc:m
ovct 40 rain.
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Conclusion

The advatrtages of o_lt t_ethod ¢ot:si_ts of the p.rit), of the prod.or _:':.: :ts c,';._t_cx._', f..'_',.'Jil.,t'pt.ic._

which have shoulder peaks can'be purified tvith this method. Compared with cottt,entiottal IIPLC

purification, this method catz make it possible for ate), researcher w*thotlt special tcchniqrte to

obtain pure peptides easily at one step in short time by solid-phase techmque. The easily prepared

cross-linking reagent introduced here will be of wide applieabili_, for the one-step purificatiotl of

peptides synthesized by the solid-phase technique. Additionally, a more readily obtaD}able suppl),

of high-purity or constant-purity peptides MIottld facilitate research in the fields of biochemistrL

physiology, and medicine with respect to the physiological activities and mechanisms of actioa of

peptides and protebls.
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