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A. I~rRODUCTlnN 

This Progress Report and its SurniHY clcf;cribe our two m~lin lines of 

research, oftl~n discrete in appear::nce, but both directed c:t the solution 

of the singll~ purpose' of tlds contract. 

1. ',,'ork directly relnted to t:he isolation and illo1ccul,1l- characterization 

of the hypoth;damic h:ll"n10ne LRF as \·;ell as related to its mode of action at 

the pituitary le\'l~l to stimuJate: re]e~lsc of ovuJatiun hormone (LH). 

2. Lxp2rimC'llts using hypoLh,'1Lllnic pC'ptidc~; of Il<!tive or synthet:ic 

origin, other 11~~~~ LRF but dlich \ ... c have reasons to believe to be closely 

enollsh reJatecl to LRF so that any inform£ltion ;)bL:Jined uith them \,ill later 

on be of sig~lific;-1I1ce r..:·gardillg struct:ure--biologici-lJ activity relationships, 

as ''''e11 ClS mode of i1ct.i.on of the hypothal<l111ic hormone LRF, and directed to 
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1. The isolation of the hypoLla1ami.c Ll~F co~;pOlwnl present in tile 

al ~ 1 n~~/l:ll incubatic'n fluid. This is by Lir the mo~;t potent jll'L'paration 

of LRF ever obt<linl~d ill nording to our OH\1 records .:md \·,hen compared to what is 

published in the litC'l"lture. 

2. 1l0'llu~eneity of this prcjJ.1Lltio\1 h,lS hCl'n (Icter~lincd: The dry Height 

material ohL.::ined .::ppe;il'S to con:-;ist: of no ]('~'s thou 50-75% amino Llcids, the 

baL11lc(~ h~~ilf, 1:10st probably inert carbohytlcl! C!S from the last purification 

step. TheLl' <1ppC~lrs to Lr~ <1]SO a minor COll!'.:1Uirli:'nt of the order of l-5~~ in 

til(' fonn of S(lJ~C' st11)~;tance (frcl' i!lnino acid U' sllldll peptide) dctectable hy 

the danriyl rc;}cll.on. The hulk of the LRF 1!'c1teria· ; ninhydrin nq;o.tive, 

Palily POS] Live CJnd E;llOl,n; llO free :~-t('nnin<i] by the da ,syl reaction. 

The imino acid composition of .:1 6:-1 I1Ci. hydrolys,lte of the peptide so 

isolated has heen established tu be 35 follo\·n;: His 1, Arg 1, Scr 1, Glu 1, 

Pro 1, Gly 2, Leu 1, Tyr 1, the NI13 peak suggesting ,the presence of an amide 

(C-terninal?) • 

3. Structure of hypothalamic LRF: We have estabHshcd thLlt the N-termina1 

rcsidue of hypotIHl.::;:nic LRF is 2-pyrre:1 iclone-5-carboxylyl- (peA). This has 

heen arrived at by assessing tllr disappe.:1rance of biological activity of 

highly pudfied u{r [o11O\,·':'ng ~rcatEl(:nt \Jith the 11i£',111y specific pyrrolidone-

carboxylic Llcid-peptidilSC prepared in culLlboration " .. ith Fel10i':s ilnd Nudgc; 

fur th e rmo rc ,r:: ic rog L1r.1 q ULll1l i ti l'~> 0 [ high ly ptl r if ie d Ll~F ho.\'e s h O\.Jl1, by li~~tS S 

spectrO[;lC'.try ',Ising a chcinical ionization prt'be in colJ:1bor'ltion \,lith Filles, 

fraGments '<ith m/e'-Si, '!1~J 129 chari1,ctcristics of I'CA. Horpover, trPlIlmcnt of 
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LRF by mild llel hydrolysis has revealed aN-termInal G1u ]'csidut following 

dansylCltion. Sequencing of LRF by the micrcl-Etb.Ji1 It1cl'hlHI is in progrcss. 

4. Total f;ynlhc:'is of .J series af pept id,> fraL;mC'nt~; conlallli.n[', 3,4,6 

amino adds as \"-'l'll as 2 complet.e nOIL2j)l'pUl!es cvntaining various c:olI~binatioIlS 

of all the :lIlino acid residues foui\J in LRF, have hO("l1 l'l'rfurmcd and completed. 

ALl matL!ria]fi havC' been isoLltC'n .in pure [orn ;ll1J nn- pr:,>o'cnlly llsed for 

structure of LRF. 

5. Ein]o2,ic.l1 Sll:djc·s in vivo and j.-!.~_.:-~i:..lro have be,,'l: conducted all 

the highly pUl'1ficJ U:F presf'llt:ly a\'(!i];I~>1c. Recent asr:ay~~ indicate that 

in all cir(,lli·':~L.J";'cs t3ll!clicd so f.~r, Id[,h1y pl!t'j,ficd LlT "I lPlULltC;'; concomitantly 

threshold response for the n:JC2!~l~ of FSH be !-'omc,.:h:1L hii',her than for the 

rf'lr~C3Se of L1I (lhus r,li.si'lg the q1.lCSli011S uf lhe \'~lliJjt.y of (,<Hlier 

c.l.1ims by others of a sl'p:llatc FEr, discrcLc frol'l L!'F). In vilro studies 

indicate thell' prop,eSI"tLL<n:il slcndds, ,'1S \,'('.11 as e~,('r"dj,()l in li1rge doses, 

will inhibit i:1 pint the re1C"f;C of ~Jl and tSll slimul~lv~ in vitro by 

additil)O of hiGhly purl fied LRF. The possi',)i] it)' 01 eli ffcl'cntiCll inhibition 

of 1-'SH v::;. 1.1l secretion by onp or C\ cOFlbination of the sleroids is still 

being il1vl!sUgated. 

6. Tw~nty syntllctic polypeplid~s related to t~c structure of TRF (sec 

Progress Report for their r.lOlecul<1r structures) have bcen oblained nlld 

TRF. }lost of these iJll:110L;UCS hClVC het:ll dirccLeu at r.llldificatioll of the C-

terminal residue' I only? beinf, directed at I,he medL.1l !lis rl'[-:.idLl'.:', 0111y 3 at: 

the PCA rl-tcrmin.]] residuc.. All thC'[;c studies inclirCltc th;l1 C-t('rmi!l.Jl 
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modificd Dt1'llogs of TRF do not act as Llntagold~u~ tu TRF, \·.'lwrl~<1~; sn;:H~ 

illclica~ioll~; 11:1VC been obla.ilh'd fur tilL' other types of an:11(lgs. Our currcnt 

h)' p II L h l' sis is t Ilu s t n Cl t pro I) <.l b ] Y D.Il L: g 0 rd S l s l 0 U~ F ,-'0 U 1 d PlO S t 1 ike] y be 

obLtil1"d :in an l\-L·rlllin.'ll ~!nall>f, o[ lh.:ll polypeptide. cxpecially in view of 

the [act that \,fC h:1Ve c~;t.;lblisllcd thal both LLF <lnd IRF h.:lvC <1 PCA-li-tenninal 

7. In vieH uf dete.nnil1il1G tllC' b(:",1" possibJ e i1l1tJgonis L for LRF at 

the 1'Ov('1 of its taq;et orgim, i.e. the adenohypopllysis, Cl series of studies 

has been 1I11dor tab.'n 'l~ i ng TI"!.F .:IS a model rcgardi ng i t~,; :nndc of C1C t.i 011 on the 

S E' C ret i 011 0 f the f, 1)' C 0 i' n' lei n T ~~ 1-1 \·,'11 i chi s k n (1'.': il to he c] 0 scI)' r e L-l. ll' din 

f;tru,-:tulC l~J lLe glYC(lPH1!'c'ill LII. II prostagliu),Jin-r(:('eptol" fur the mode 

.1 1"" ........ "" •• • • 

llle Il.q;JJJ) l'"Ll'IIL I-LJ.'".d-.I..J-I'JlI!:>LdIIUJ.L dl:J.U ,1lildL;UIllSL. ~ L U OJ (' S <J 1'e ell l' [e III .L)' 

U I. c1 e n';1 Y Cl] ('11 g t h (l S (' 1 i Ll L' S to in v C s lib Lll e tit (' 1\1 0 d e 0 f C1 c t j () n 0 f T R F 0 nth c 

Sl'crcU on an(l r(>lC'a:~l' of the various pools of TSII ,·.'Itich have been c1Clllll l1strC1ted 

in pituit:l 1'Y ("r]]_. 

8. Tlte 1ilc1SS spect rOlllcter- (V<1riC1n Hat-CBS) <lnd its computer re<1clouts are 

no'"" \wrkillg rcutinely 2ild arc used cOllc;t<1ntly 111 Ollr progrillil (see Progress 

hy 1l1Cll1ULlctU[Cr). ~;e' . .J t,'cl!liiqu(',; of derivatizaU('IlS of pC'pliJes dnd ;][;Iino 

acills, V:lrticuLlrly devolee! Lm-!ZJrcls a r,licroFJinLlturiz;]tioll o[ the Inctltocb used 

for volatili7alioil of ar8iIline are being worked ~ut. A computer pr(l~ram for 

alltor,~atic pCfllide s('(lliencinf; b3SCU on 10\·1 resolution datLl is in the process 

of bc>lllg rll'volo;:!:".d. 

9. Thc' l;~·m spC'C'tromcter has bC'en in full routine usc for tlH' lCist 

severCil months. Il is c:ollst.:lntly llsed [Ol' the confirmation of molecular 

st rt,cture of the v:.lrious sYllthetic molC'cules prepared in the laboratory 
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put in cf f(oct t l:r a] t( i"L~lto cPw1"[,cncy propo~;:11 \o:hi.ch held bc,on spl'cii j t'cI il~ 'JUt" 

the isnlaLiull [or the' Ll~F cL1rnpollcnts ()[ this 11'.'\01 source' of stClt"tillG 11laterir,1. 

1. It L ;:~i(j('ii:ilti·,l :.It!d. th(' full structllre of :lii LRF active polypeptide' 

will have becn obtain..:~(l incJuclinf, its rcpljc~lt:iOi1 by total synth(o:;is. This 

sequence of 11.:ltivp LRr [ro;:", tho ?~-,t('rtdn.11 l"Oc;1UUC co~l,inpd \lith kno,vlcclge 

one of tllt, 1:1:111)' 1'05:;i1'],' rCClsons, mUltiplo cycling of till' EJm,lll c\('L;f.ld<ltion 

cxc('(;uing~)' SI~,l]] (ju:mtjti('s of n;]tiv(~ l:\,'1lc!"'i:ll ;]v.Jilnblco (60-70 1l:1110ll!o]es). 

http:excoedi.ng
http:pproxi12:t,'.ly
http:ir.ct.in
http:accordi.ng
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I feel cl)nfidl'nt that \.JC have all the technic!l ]u1(1\d l'Jf',l~ to produce in a 

record l il~1f.' all the! pepticlcs necessary tu comp) (:'te this progriim assumLlg tit:! t 

the EJlli:lil d':'[,l'ClJ,lt j Uil t eclmi qUl' hilS [iV(,1l us Ll t lcas t 4 rcsidue's froLI the ::-

tcrminu~~ plw:; .3\'ai Lib;] ity of the n"turc of. tlte' C-tcrtahwl residue. 

2. The stUdi.l'S clCf,:cdbcd hcr~' ill their cxt(;'n,:;j(1I~ should lead to 

specifjc lCCll2s H'[;.!rdillt; structuLll modifications for synthetic ano.legs that 

would act as ant:lsnnists of TRY, to be extrapolated tG antagonistic structures 

to LRF. 

3. Further im;isht into the moJe of .:Jction of TRF, hence of LRF, should 

be available at the subcelluL,l' ] evel (of ttw adcllohypophysial tissue) 

rcgClrJir!t~ the pro~;LI~L"lnclin rcceptoi.'. reg:HdiIlg the mude of action of 

ste~oids 3S !)art of our ov~r~Jl knowledge IlcccssClry for the development of 
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D. PROG1:ESS REPOHT 

" . . "'" ... ~ - ." • I r ~ { ..... ;\ "jC"' ~ ,'-.. 
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: . . .......... ;. ~ , ,1...,' 

I Purifiratiol1 of LRI". -----------_.-
The SLll t ing l1lJtcd al '~:1S the conccntr:1te nf LRf obtained from the side 

fractjons of the isol'ition program of TIlF (300,000 shel'r lIypoth,ilul,':icfragme1t:" 

sec our ::-,ri[;1n.::] ;lpnliC:ltion to :~ID). P~lrtition chrol:l .... :tography in the butanol: 

p a!' ti t i (1 n c h r (1 [;1:1 t (1 r: r d pI: y, i n vol v Lng a 1] 0 f 0 II r ~; II P ply 0 f p II r j r :', (' d L 1\ f, i t \0,' as 

conLluctcd on a speci..]] microcolur;ll C~:iO x 2mn) of G-. 'i superfinc equi] ibc<ltcd 

successive1y with tho 2 solvent: phases 50 t1wt th~ matrL: leach should be It'55 

than.) flg/ho]d lip '!ol\!~;L~. It t(lOI( ) \"'('f'!,s U--' obtain OIlC' Clccept:lb1.c such column. 

TG ir.lpr(1vc! our ,.H.!~hod of detection of LRl" vlitlll111t losing any matcri31, a sn1nll 

amount of rI2'i-l:lbellcd LT{F ohLli,wd ellrlie'r (sec applic;ltiol1 to AID) had beel1 

added to till' st:lrting \;l;tf:erial for easy 10caf:1Clll by y-counting. 

Two distinct I'eaks of radio~ctivity \,'en~ obscn'ecl, ho\-,'cver only one peak 

contained hiologi.cal LRF activity (LILes 22 to 29). Amino acid analysis on 

tube 25 next to peak of biological activity (70,ug total weight) yidded, after 

6 N IICI hydrolysis, the amino Rcid compositioll His 1, Arg 1, Ser I, GIll 1, Pro 1, 

Gly 2, Leu 1, Tyr- 1, ,.,ith enough ammonia to account for all amide (C-terminal?). 

Approxir.1.1tely .)O~~ of the material is peptide and of the amino ac.ids detected, 

9/.% are the amino acids listed above. Enzyllle studies ,."ere perfonncd Oil the 

remaining \I1atcrial except for 1.7 Ilg which is bed llg used in ~vi tro experiments 

at: present. Tube 24 had 61 )Lg of materi .11 ;1l1d tube 23 had 35 .ug. Tlli s w1l I be 

used in sl'qu~nce studics. The matC'rlal so oblained is ninhydrin llC'gnl'ive (blocked 

N-terrlinus), P~lltJy positive (presence of His and/or 1'yr), can be labelled \.,ith 

125 I (prcC:Pl1ce of Tyr), and bch:'lvC's as (l single spot in a serie:, of TLC syst(,!11~;. 
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Presf'nt'ly, the r1.'llL']"Ld is 1(l'pt, .15 <l fro;:en solution in i1 sc~ll('r1 !niCTo-tuhC'. 

All our effort'!; ~t the r.!Oi:~f"llt are c1evoLc'o to ;lbsollltely <lscl'rt.1in th.1t every 

of this LRF is \.'orki!11' s:lti!;f:tcto]"ily he fore the lInicflcl'lIi'ply of Ll~F is <lctu<llly 

ell t e rl'cl in t1, c' se ('X~)(: r i ;,,~ nt s. To th i s (' nd, \,'C have al r c' ildy conclllc t cd sever <11 

til:les coc11)lel:p :;cquC'ncing of the nonapepticlL's L)'s-S-, or Arg-8-v:lsopressin 

(Cy 5-1')' r"- Phe·" C lll-:\,~n-Cy ,; -l'ro-Arg-Cly - Ntl
2

) , 0;";)' toe in (Cys-Tyr- I I ell-Cln-Asn-Cy s-

Pro-Lell-Cly-l:d
2
), ilr.l-iyl:inin (i\q~-Pro-l'ro-Cly-l'he-SLr-Pr(l-rh('n-Arg), .15 \.]cll as 

the s),nlhe'tic dc'c[l!,cptic1L' Gly-BLldykLlin. All t!.ese expcrimcllts have been ('on-

ducLcd by lIdn;; [he EJ:n,m dl' c;r:1ClaLion methDd on le~;s th':1l1 50-70 n.:,nol11ol('s of 

the peptiell·s. These s(~l"i('s of eXl'l'rirlents h.1s shoHn us that \!hen \"orking on these 

nanO[;Llln qll;lIltities of pepticll', much of the present methodology as described in 

the Jiter~ltllr(' l1.:1s to be consider;lhly J11uoifiC'Cl anc! the utmost care must be taken 

to avoicl conLlmin.1tion C1nd/ol~ oxicbtion at any level cf the sequencing technique. 

As this progress report: is being l,;ritten, \ole llavl, just started using the sequencing 

techniqut! on TW:l0lilOlc qU.'lntitie~ of 2 di,ffCrf'nt nonapepticles cont~;'Jining all lhe 

amino acid rcsidu~s foulld in native LRF and dlich ha've been synthesized in our 

laboratory. Only after the complete sequencing of these two model nonapcpticles 

have b('cn salisfo.ctorily completed \,'ill He consider touching the unique supply 

of nJtivr. tnt'. A tetr.:'peptiClc and 0. pcntapcptiJe cont.::Ii,ning the <Imino o.cid 

present in the 6 N 11Cl hydrolys,1tc of LRF h.1vC also been synthesized, as \.]ell 

as t,,'o tctr[!pL'!,t-irll's rCA-llis-Tyr-Pro-i\1!2 and PCA-Tyr-llis-Pro-!\l!2 \o}hich have also 

been prepared. All thC'se suhsLlIlces Hi 11 be l.r.C'd as model compouncls ft,r the 

variour. methodology o.i:TlC'd o.t elucidating thC' structure of LRF. 

If the complete seql1t'nce of the nOllapPI'l:itle LRF is not obtai:1cd r.y the 

sllccessive Ec11;';'m dcgr.1clat ion in view of the minute quanti tics of material with 
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which '.C· cyclcs \olill havC' to be perforllled, '·.'C' <lrc cO:1sidL'ring syJ,thcsizing ;lll 

the r :;~ible comhill,ltiolls of pcpti(I(~s corrcspondill b to the amino ':Icid content 

1..>; L.RF as 10nf,.:1s \,,'e \.'ill have estilbli~hc.J the scquC'ncC' of at le.1st 4-5 residues 

from and including thC' ll-tennintls and h,1Ve f'~;t<.1blisll('d the idelltity of t;lC 

C-tLrminus. Hc are \;,ell equipped to h.:lIldle this l(1rgC' <lnd C'xp;,nsi.vc propotd.tion 

\-lith ollr Cl1rrpnt p1'of.r.':1111 of solul ph.:lse pC'ptide synthesis. 

Also, n~; this p:C(1grcss rC'po~:t is l'eing \nitten, we lwve start'cd iJ!j<lin the 

complete CXll'':lCtioJl proc..c,du1'e of dI'p!o;dl~~:ll-c1y 1/2 million sheC'p hypothal.1mus 

(:Ivaild,le from p1'cvio~lS support L:-.' l'ill! J\~! 8~2~)O-Ol-06), (1 contingency pl.:m \oJhich 

had been c12arly outJi.n"d in ollr original c:pplication to J\ID. Tlds '-lill be 

carried out: to the cOi1lplete isol.:itiun of the Ll~F component present in the 

hypoth;:l':ll::i c cxtX<lcts. 1",'0 invC'sLiei.1tors ~Illd tHO tccJmici.:lns ,.;ill uor!>' on tId s 

, . 
L Ill! 

,. , 
II\..·W 1~ll~LllUU 

~ ....... . 1 .: ,. ~ •. ................. _ .......... ~ 
.. L1U.L.V .L1I •• UU1'\""I.~' ~I.l) 

for LII .:ll~d FSII in peripheral plasl!l.:l; all statistical eV.1ll1.1tion \·,in include a 

complete analysis o[ cov~rjnncc (11ormonC' concentrations <lfter injection of LRF, 

over hormollc cOllc'ntration prior to injection of LRF). 

http:syhthesizi.ng


A. LRF 011 f.eCretio11 of 1.11 ;lncl FSH: (
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Ou r mo l' t h i g hI Y pur i Ii e c! pre p.:n: ;, l i 011 S 0 f L R F (i!-i 0 1 .1 ted [Ill d Ll !-i S e s s (~d 

by their LH-rclp,lsing [lctivil:1') appe;n- to stirnll](lle concomit,ml: sl'cn~tion of 

docs an tIl response. Both 18 :n- incllbalioils und the' lise of fet;ll cal f s~r\1m 

appear to be Ilecessary for tn.1Ximllr~l resl'ol1!;C both to the LRF and to any ~~teroids tll<1t 

may be <lddcd (sec helm,). Tlwse s\lrprjsin~ resulls observed Hith ,."hat ,volild 

appe.1r to be the Piost purified 11~F ever obtained,l'Hises, of course,. the question 

of the sip,nificancc of the !1lany claims (i'IcC<lllrt, DharhHl, Sch[llly, J.brtini, Jutisz) 

to the existence of .111 FRF distinct from LJn~. 

B. Effects of steroids on activity of LRF: 

In several experiwenls, the effects of several gonadCll steroids have 

been stud iec! on t\tc' l:espOI1S(! to LTIF. Those steroid~; tested ,,,ere testosterone 

propioJ1.:1te (aqllcCllls suspension), estradio] .. ]7B, estriol, prl~gnenolonc-S04' and 

the proeesl<'[;cn and estradiol in combination. So f[1r, the steroids had the same 

inhibitory effect on 111 [lnd FSII relc[lse at the 1<11:ge closes testf'cl. The lI1[1gnitucle 

of the response lII.:ly vClry but the direction of the response ,,,as the same. In one 

experiment, h 0\.: ever , 'vith 4 hr preincubation, 125 ,~!g T.P., '100 p.g Preg-S04' and 

50,Ug EZ 10Herecl LH levels to less than controls ,,'hereas FSII levels ,.,ere higher. 

As little as 10 ~g of testosterone propionate (lowest close tested) and 50 ~g 

cstradiol-l7B (lowest dose tested) were able to significantly decrease tllc response 

of the anterior pi tui'::<1ry to LRF. The response to prebncnolone-SO/~ has be(>n variable 

and on one occasion, reduced the LRF response with a dose of 10 pg. No syncrgistic 

effect Has seen in combination '''ith E2 (50 .:.Ig of each), hm'lever, the EZ ,vas very 

potent alone and the pregnenolone-SOli had no effect. 

C. Dose/response to Ll{F: 

Potency r[1tios (secretion of LIl) to closes of Z.O, 5.0, 10.0 and 20.0 ng/ml 

were 1.3, 2.0, 2.5 LInd 2./, times L1wt of controls respectively in all :l.Sf,;lY wilh 



-11- r:: ~ .,< '.. r: ~ ~-. : .. ~\: :" :"\ 
I l',; : : ,. " . 

(1 prcincubdt :011 timl' of only 4 hr. ]~c.spOIl:;cs in ('CHIS of secrction of FSll in 

the snrlC C'xpcrhll!:lt ilnd i.1l the snml' fluids ,.'cre 1.. 2, 1. 7, 1. 5 nnd 1. 5 that of 

control, l"espcctivl'ly. In an experin:cnt utili::ing an 18 hr preincubntion and 

doses of 1.0, 2.5,'5.0 nnrl 10.0 ng LRF/ml, the LJI rcsponses usinr; ndellohypophysis 

from 30 (by olel fClcl:1lc Lltt; ,,'cn' 2.1+, 4.6,6.1 uw1 115.7 timc's tll.1t of controls. 

The potency r~ltio$ for FSlI secretion Here 0.9) 1.9, 2.4, nnc! 11.0. Adenohypo-

physcs from 120 g male rats gnve LII potency ratios of 2.5, 2.9, 3.3, and 4.8; 

for FSH, 1.~, 1.5, 2.9, and 4.2. 

Experi.J:lCl1(·S ,Ire pI ,!1111 c(1 to chccl: out the responses in immature mnle rats. 

1110 Lll/rSIl Fc:-;pnns('s ill ndenohY[1orhYl;cs from f('mill e rats ill various st<lr;es of 

the cycle ",i.ll be testeel in the ncxt fc\-.l , ... ceks. 

TI1ese studics [Ire i1!lporL:ant to ollr over[lll pr08r<lm and contract goal, inasmuch 

CIS they f;eem to inJicate an even more importnnt role of LIU' in the overnll control 

'of the sccrctioll of nIl pituitnry gon:ldotropins than had actually be sllspected. 

D. Si rIlLll till1COllS T.1I-l,'SH rad ioj.li!:1l11110nssnys; 

Attcmr'[S have b(~en made to develoJl an RIA v:hich ,.,.,ould quantitate LH 

and FSI! elt thc same till.c usin~ the same sample. A solid phnse LH assay usinp: J.131 

125 _ 
L1I as a trace coupled \-.lith a double antibody I -1-SI{ assay, has bcen tried. 

Problems of buffcrs, ami pH have bccn ,.;or1<cd on but cross-reaction of thc rSII-Ab 

with LH has hnmpered work to date. Hork is still continueJ on this project of 

methodology. 

E. Plasma inactiv[ltion of LRF: 

This project is a continuation of one started at B[lylor. Due to over-

lnpping confidence limits, it has been impossible to dra\-.l valid conclusions. 

IIm.Jever, it aprl'nrs ns if thc plasma of femnle rats has a greater effect on LRF 

than the pLlsllIa of male rats. 11lC l::ck of LRIo' available for physiolo~icnl stlldi{'s 

has hnml'ered this project ,",hich \-.Ii 11 be renewed as soon as .1 synthcti c LRF 

becomes available. 
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F. Effect of Ll:r on Ill"olClctin 
l:' I....,~ • 'J' ~ , t ~ ~ ... ; • I~ • '~.J i I 

]. Norlll:11 r.1t pituit.1ry cells 1I1.1illtaincd in clIlture sccn'te high 

amounts of J.TIL h'e hnvc found no effect of UU' on. the s('cretion of LTI! [1'0111 

these cultures. This system might be lIsed in vitrn assn)' for purified rTF 

uhen it is .:lv,lilable. 

2. Anterior pitu] tary cells cultured for 30 dnys "'ere tr,111splantcd 

into a pi1eum~)t1ennal pOlich of hypO): rats. High level s of L'l'1I \vere su.bs(!qucntly 

detected in the pl.'lsm~l of the recipient rats. This technique mieht be lIsed as 

an in vivo PIF assay. 
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III. 

A. Hade of acti.on of the r~lensin!::. factors. 

In vie\,' of the current thinkiIlg on the possible role of prostag1 • .llldins 

in c-NW, adcnyl-cycl3se system as initiator of hormonal secretions, several 

experj~~nts were undertaken t~ study a possible participation of a prosta-

glnnc1in receptor ilt.: the level of the adcnohypophysJal tissue, in til(". 

mediation of the effects of releasing factors. Experiments were carried out 

to te,:I: thl' actioll of var iOlls pn,st.:lglandins on endug<~nous and elevated K+ 

mediated release of ISH, ACTH and Lll. Compounds studied were 7-oxa-13-

pros ti1I10ic acid (PGI), PIlE l , PCE 2 , PGF 2('(' and PGA ?. 1) 10 llg PCI inhibi ted 

L1I secretion due to dc·vat-cd K+; 2) 100 llg PGI increased Lll in media over 

controls; 3) ] llg PGEI increased LH in media \oJhercas 10 JIg of same c.ompound 

decre;)sed L11 by a like amount; I.) PGF') had no effect either on endogenous ... 

LH release or K+ mediated release at doses of 1 or 10 llg; 5) PGEZ (10 )lg) 

doubled Ll! in incubation media and 10 )lg PGA,) :':ccreased LII by 30% . ... 
Furthermore, pros taglcmdins of the PGE sc::~ies appear to release TSH 

and ACTl! al though further experiments \.;il1 be r.equircd to explain inconsis-

tencies in the response to various doses of the prostaglandins. The 

prostaglnndin antagonist 7-oxa-13 prostanoic acid (Fried) decreases the amount 

of TSH and ACT II secreted in response to high potassium and inhibits the 

secretion of TSH in response to TRF. These experiments are presently being 

extended to include studies on Lll and FSH secretion as well (see lIA). 

B. Role of c-Al-n' 

As part ~f our program investigating the role of cyclic Mn' on the 

secretion of pjtuitary Ilormones, we studied the effect of cyclic GMP on 

secretion of TSll and ACT" and found no effect at d0ses of 10- 3 -2 and 10 H. 

We hnve asked Plenum Scientific Co. to prepare tlle dibutyryl derivative of 
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cyclic GHP for us. If cycUc GHP I,'vrl' effective in relc,ls1ng TSl! ,lid Lll, it 

might c);pLdl1 our findinl:s th,lt thcophylJ:i;}C': (1·lld.ch retards the bn,;!ktlo\·.'11 of 

cycU,c GHP as v:Lll 't~. cyclic .\;oll') rclL';]~~CS TSlI ,1I1L! LlI \·:Idle cyc.1jc 1.:-\1' and 

dibutyryl cyclic ANP do not rolL~,i!;C TSII <tllll loll in our h;1!'·d!.i. 

ASfJay of cyclic A,'iP: Ud,nr;;] 1;1(:t 110(1 c!c:;Cribl'd by G. Gi 11 and L. Garren 

(Biochem. BillphYfJ. Res. em;:'I. }9, 385, 1970), \.Je havl' s('t up an ilSf;,ty for 

cyclic MIP. \~e have 8('en, U~:jllg thif> proceuul e, that incuDotioll of rat 

-') 

hemi-pituitaries in 10" H theophyJlilH' incn::,','l'd pituit;,ry cyclic A~lI'. The 

suiti.1bll'. for the proposed studIes an~ aVtijl;,blc. (5(,0 belm ... ). 

C. H('lh"ds of devel(1p:i.ng availability of hon:ogcllcotls pituitary cells 

preparatiom.i . 

A u:ajoi..' [;tlJi:lI..)jnS hllh:k in all our studies on the mode of action of 

LRF is the considerable heterogeneity of the norn.al pltuiLlry tissue (Le., 

the presence> in one mr.,3 of pituita)"y tissues of thousands of somCltotrophs: 

prolactin cells ,and only a fel.J gon.:-,uotropIw .1nd thyrotrophs). 

Considerable effort must be emd is prC'scntly expended in trying to 

obtain homogeneous pituitary cell populations ",hich could be studied just 

like a bacteriRl culture meuium. To this ,;[fcct, the follOl.Jing studies h;11e 

been conducted: 

1. Studies of secretion of pituitary hormones from dispersed pituitary 

eel Is. \-1e have found that incubation of ilnterior pituitary cells prc!parcd 

by trypsiniziltion of anterior pituililry tissue will secrete TSII \.Jhcn stimulated 

by TRF. Hmvever, the m:lgni tude of the increasc in the amounts of T~;II 

secreted in response to 1'1\1" is smaller than thC' incr('ar,e observed \·Ii th hemi-

pituitaries. Another differC'nce is that T" pretreatment \vhich inhibits the 

response to TRF by hcmi-pitllitariC's,has no effect on the rcspon~(' to TRF by 

http:incrcm.ed
http:rec!l'.cs
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secretion (If 'J'SH frnT" dispc·rscd piluit-;-!ry cells .1.'; \-!2l] <l~ lloJ"!!l,ll hC';:d-' 

was d,'tcclvd in lh<' c(d}:; uf l:ithl'r c<'r.tl"ol or- T1::' lTL'c1tcd llFsue. It \·,Tas 

+ 5 x [K ] trt'i1tl~Wl1tS has 

been llfllh·HJ.JY fur three \·'!('v\:". New r"l'lhodo]clgy \.Jill .:Il]o\-} liS to determine 

the rate of T~;I! syntlil'sis in these cells. 

Scver~l Ji[fl'renl lillO" of TSH secreting tumors arc being maintclilleJ 1.n 

tisslIe culture. \Ic a:ce IH"O~;(,Ill]y studyillg the nature of the malerials 

secrelC'd by lhe~,e llliwrs ,:ll1d delcrniniIlf; if TRF, cyclic ANr, prostabl andin 

antagonists, prostclglanclin~:;, high [K+], etc. arc c.:1pablc of mudifyiflf, lhe 

rate of synthC'sis or secretion of .Jny of these r:l;]LcrLlls (sec belo",). 

3. Sever;]] proposed experiments will require using tissue with flO 

extracellular space. Due lo the probleii1s C'ncountcrcd \-lilh LhL~ .:Icllle]y 

dispcri3cd cells, the feasiLility of u[;jnB short term (I.8-72 hr) tiSSUL! culture 

of pituitary cc]}s is being invC'stigated. 1f LId" systl'tn appC<lrs .Jdcqualf', it 

will he used for calcium fllix studif's, .Jnd for determining if TRF-bound to large 
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iTnp(;rr.l(~;lble J:101(:cu1cs can still relp~f:(~ TSH. Tid:; >.'(\\.IlJ add to the C\'jdl'IlCC' 

/j. Studic:-; monitori.nii met.1!neters of cell fUllction other than specific 

hormune syn t11C':,j S or !:if'cr(~ t iOll. It \-JOuld be of r.;re3t ir.tereost to determine 

whether specific rc:](,.1sing factors, ~;ul:h <'IS Lr:.F or TRF, (lr specific i.nhibitory 

periplll'Lll bon.,lInL's, for eXc:l11'pl(~ t;ol1<lll:i1 stcroiu:; or thyruxinl', h:JVC an 

f f 1 ' 1 I ' ] 1 (' ++ . + .. t' eet (Ill eye I.e X·U' ur pru~;t:!G ~nl(.L1l LVO S, Oil ,il or hd ilCtlVlty, all the 

typo is tlw f;Jet th;}t the allterior pitui.l:lry is il h('tl'J(':',lll(l\I~; orf,iiIl COI1-
f~Cln:1dl1tr"p:l:; (I)' tl,t' 

tail1'lIlZ ~;l'vLri11 cell type" of \,'hich (In]y thf~/lhyrutH'j1ll:;, il ~.I,!:~11 pprccnti1ge 

or TRF, 01 tn [1;[:11' ~jpi.'ciric i:l1tildtor, stcrldt1~ .• ur thyrc)}:illl'. 

]n ord(;r to circllli:vcnt this proLlt.I\\, t1lrl'c bo~;j'2 <1j1pl"o.lchcs arc being 

takcn: 

a) A techniqlle for SCpi.Hiltion of dispcr:.;cd eells--n mpthod described 

by Hymer (J. Cel]. Di(I]. !.:.2, 9!ICl, 1970), Dl,)c1ifil'd by C. Grant. Preliminary 

res u 1 t sin d i (' t' t l' t hat j t \.: i 11 b (' P (l ,-: ~; i Ide to S (' rill' Cl t c t h (' T S II eon t a j n in g 

cells fro:n P,O-~)U~' of tlll' other :1l1[('\"1ll) pi.tIJit<ny cells. 

b) Spl'cific kUJ:inf, (If antoriOi pituiti'ny cc1]s by cytophilic al~tibodies. 

to eJjr:lin:ltC' t1lJi:iC ClIltjIJ,-,dies (il,ainst 0111 !lr>n--splcific pituiLlry coll 

fa j g h t the n b l' U"" edt a 1 y S (' ill I oft he c ell sex c f' p t the tIl y H' t r (l P k~ . Th e 

antiscril raiscd to thi:> Ll"le an' ilituit.:l'-Y eytophy]lie, hOlyeVer, the titcrs 
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are nnt yet high enotlgll to '''drr;1nl prl>ccl'dinL~ to the ,1 ,!;, ('1 ptil>Jl sll'r. 

cliruniccilly thyroidect(Xli?t,d c1C'nllJ'so S(~vcrc!l different gCIF'r.Jtions of TSH 

tUlT!ur line (tl'~'IlSpL\lltLd 1:1',11)' liincs) indicaU'cl tk,t TRF did nut incrvasc the 

SE'Cret:icl\1 of b~~)](l[:il..:llly Active TSll from thc::c tU;:;ClTS. 1TF did rc:]cilse 

Th('~'e Go tUi1)OrS f,houJd CL'I1t::1i!l ~I hiLll proportion of thyrot1"Clplw and, therefore, 

V(1u1J be suitahle fOJ" m:m:,' propof:cU s:udies. 

D. RoL~ of relc:asiil~; f~!ctun; in the biof;ynthesis anel secretion of 

pi lui t u 1'y hon'""u;. 

At tlit' Il!);~l('nt, it !;l'~'ms hest to appro,tch this problem \.Jith TRF, 

readily <1v.:dLIl,]c, lhu~: ,;lll(lying secretion of [::;Jl. \,'e klVC' every rcason 

to believe tllat results C,111 l)e ('xlrapnL'lted tCl u:r and LB. 

TSH seC1'cliclll " .. .ill he cXillillned initLd1y :in TSl! sec-reline mouse pituitLlry 

tUlllors to obtnjn d matf'ricd dctive])' sccrc't1l1f, TSI! grcl\vinf, in tissue' culture.. 

To this end, tlirpl' Furtll T~;lI rjlujt,ny lU!i'OrS h:lVC' been c;.;t'ablishcd:in culture. 

P r t' J j min ,'I r y ( :< l' t') j I'll' i 1 t '; C Cl r ric J C, 1I t. h iI \' l' h c c n (. ~3 L1 h 1 i S 11 C.' J :i n (' u II u rc' . P r (' -

1 irnin3ry C';':I'C')'.i i,", i1l S (,,11'1' j cd out 11;,,\'(' bcc11 Cllll cC'rllcc1 \,lj l h 1'001 s:i 7,(,S <lne! 

cquiJibdllm ralL:; of T~;11 inside Clnd "utsidc th ... cell, anel \-'ith the nature of 

Douhle 1Clbclil1:'. n:pC'ritl\(,lltE; indicate thal 

for ,1bolll 10 lll'urs. The protein sf'crctt'cI by ~h(' tumor<; aprcClr;c lo he hiolugi-

calJy ilDClivc Lut ir:l:~ILli101cf,icCllly normal. E>;'llllin.1tloll of the secreled tumor 

http:protC.Cn
http:th'adsolpti.ol
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probll:',l is ll~)\'l(l\lc.ly r.-,.-'ritld. 
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The study of 'j'J-\F I~IOdl: of action \,'~ll be aFl)lll,lCh':~cJ CIS follows: 

\-;':' j'LIl1 to usc 311-Tl~F llf idLh ~:I'cci1i(' .:J.ctivjty and billU it to pituitary 

Ti'l-' fc>r tile cen surLll·('. This lattLr 1111::!hc-l \·:Lll prlwitll' tl,c hi,sis for a 

the l'(,~.\lts (\f cpmpC'ti UOil ('YIH'rimclll:' \·;i 11 tc-] 1 w;, in COl1j\ll1clion \·:1 th 

data Oil biol o;;i cal potcncy, the' [une t i onal pnrU: of the l1lolcclill'. 

rclc;}sc of TS!! fr0:n l1un:::ll pLtuilary C'cl]s VL1 the stiutlLJti()i) of cyclic: 

nllclcoli.dc Syill!H'sis (fur djscu:-sioll pllrpu..::cs fC'fl'rrcc! to a:'; c-A\~T' only 

(ScC' 'ibu\'c). lIds h:lS IWLIl studied Oil pi tu.\ t;lri cs \·:hi ell 11;\\'(' hl'l'11 <lj ,;pl'r~cd 

majodly (If thl' lhyndlO],h" bt:t oIlly 20;~ of thc l'Ltuit:H'y l'cJl~;. Thl! lcvel 

of 8t1r.l'.i1.JtiOil of c-~'lP in lhis popllLltion upon Tl\F stir.wJat1on \.JilJ be 

tC'stcd. 
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result:; ,'1];t:lincd ",'ilh tili!" sf'rics of cO!\J;lotlncl~; cOll]d be extrapolated to similar 

TIle [;,11c,,:il:':-, ~~j'tlLhe:tic p!..'l'tidc an,,]ogs of TRF have heen obtained Clod 

t est (' cl [ (l r l h cd'}" [, g on i r; t il n tl ; \l1 t ~1 G ('111 i s t p r (I per t i (' S : 

1. HodHiC:ll ions ('If the l'-tcrninlls: I'C1\-llis-O~k (1); PCA-llis-l'ro-N (Et)2 

(II)~ PCA-His-l'ru·N (HI); rC:\-)!js-a%idille-l~jI2 (IV); ]lCA-lIis·]lyno]idilw (V); 

l' C 1\ - II i " - t~ (-;) ( V TI I ) ; ' ... 

2. }loJUjc<!ti('1US or the N-lc')"llilill~': l'ro-Jiis-l'u1-jm
2 

(XV), 

(\'Llrinn-~I~ll eH-S). COlli\ ' 0Und" I, XI, nnd XVI \ .. 'Cl"C sYI1Lllcsizec1 ill our 12buriILl)rics; 

B i 0:1 S S <I Y s : ,\ 1] 511~) s till I C ('~; \.'e J" c q u ;1!1 Li Ll t Lv C I y ;l S s;; y c cl f p r T j( F ;1 eli v j ~: y 

rep] iC;!L('/clo~;C', tlle interv.:ll of dose b(,j Ilg CqUi',] [or sL1I1cl.1rd <Inc! 11111;110h'n nlld 

usually equa] to 3.0, 1\11 4-point aSS;lYS \.'l'rc cci1cu];t!c·d hy Llctoria1 ,In;llysis 

For stllcli('s of pOc;':iL]c 

antLlgonistic propcrtil's (to TIU') i1 classici!l 2 x 2 factprLl1 design \.JilS \1 [;ccI , 

http:resol.ut
http:confirr.cd
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:l!Jd logs o[ TRF described ;l\J(~\'I' \·.'C'1'e Sl!IYL'j) to Pl\"SC~~S 

the foll0,.,'iIlS specific ilClivilit:s (T:~F Uh~~), (1): c:, 110 biol<>;',i.C.ll .JcLiviLy 

at U0SC'f: up to 100 Pf~; (II): 20; ( I 11): y, 0 ; (I V): [; 00 ; ( \'): 1 (1 (1 ; ( \T I ): 2 SO; 

(VIl): S(); (V111): 20; (IX): lOO(10; (x): 10000; ("'l) ", c:: "\. : "L. •. J; (Xll): -<2.5; 

(X Tn): > ') (1 ; (XIV): .'50; (X\,): 5; (XVI): :W. Compound 5 ()~V), (XVI), and 

l'rolinc-' oLLer lit;,!) rC';,lc)ving it ,J1t0(;cLhcr (I'CA·Jli~~-(l\!t' h.lS no biologic;ll 

activity. 

mor~ suscl'pt-iblc La ch:ll'!;(,s lC:lding to :llU'rations of biological .1cti_vit),. 

Additi'-'!lo1l insight of the ~lructllrc ,Jctivity l'el;lt'j(lJl,~hips of TJ{F will b(> 

gaincd if L'~)l'1lC'd '],]Zl' C,ll1 he found to hi.llll to intact cells or :1 lil('!ilUr.:1nc faction 

us to 11lC'a5ur(' the binding COll:;t-::l1t;, of L1iC' v.lri<"lls ,lll,~l()f,~ for the TIZF l'l'ccpLor, 

of TRr:' for its rC'ccptur and LIIL' site(s) rc::ponsih1c [or intrinsic .Jctivity, \vC 

activiLy. So f.J r, \,7 C 11 ,1 \' C be (> n 11 n::l b 1 (> 10 c1 etc c t b i 11 d j T1 g 0 flo \v s P (' C i fi c 

activiLy 3 11 - TRF to djsr'cr~~cd cells ~jLr~)' lIi t:lIcr ~l'ccific activity TRF will 

be rCC"juil-co to test lhe [c.l~,ihi ) i Ly of lhi S ].1C'thocJ. 
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IV. 

A . Sol i d ph :1 S ( , ~; )' n t 11 c sis: Fl :" l \ .' f! r:~, ~- f") 
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",- '.' r f' ;' , I -. I '! (". " '-"' ')' CI '" ,.:'.' ! '/\ 1.1 . '," . I . " I . 11 \.,1 , _ ••• I ,-. •. ',il ~ I • '.-

s),nthcsi2C-r!;, con:.lrllctioll of Cl VilCUtlL1 SYDll'il1 for h~HI.Jlillt~ .:1I1hydl'lIJ1S HF; d1C 

synthc!:is of sevC'rill I'l'j'tid('s h,,£ also bl'~'n .lcllievl'u .1nc1 puri [iclLion proc(!(lures 

of the Ll;F Cl):.lpdSit.ioll. The 'l'RF ~llUl(lgS ilicludl' the fo11O\,il1[; resin peptide's: 
a 

1) peA-Cly-Pro IV rc~;in; '2) C!ljCl1i Gly-Ilis-Fro 'V resin; 3) GLl'i-l!is-Pro 1\/ resin: 

I~) ; ,G: il c v 1 - Gr.:: II i s 1'1' (l 1\1 res j n , 

is .1] n',of'.t ~1 StCuclllL'l i~;o':'(:r of l1~jtiVt' Ti:F, The oLlwj' t\<.o() I'CA ~1I1.11ngs ilH' the 

Except for the gluL,luinyl 

, : n ~·I (I A f t-ll (, ,.,... ~", 1 "I t ; (1/,) t· 
. • - I - - . - .. 

c 1, ,"" 11,1 ''''_,-, .... ·.1,.... 
~ • •• -'.~' l'" ~ • ..." ...... 

..... 1 ~ .r r.: ,.. .. , , . .! . _ 

... ..L, ... ~_ ~ ..... \.' ~ ~ ..I. \. .") 

~ 1 , __ : . _ .... 
.I II ....... L' l.tl.l.J.1J...11t', ~JUll: 

proJllcLs. The PlIri fication of th(:~;e peptid(~~ \dl1 be lIndcrt.lkcll ilS soon .18 the 

HF train is (lI',:or:1till!', effici('nlly enough tu remove tIle pl'plidcs [1'01:1 the n'!;in, 

The lIu;r ll pcptidcs synLhcsj·:cu include the f(1Jl()\.!ill~: 1) PCA-llis-Pro-Tyr-

L('u-Gly-!\j'~'.-5(·r-GJy \", n~sill; 2) ilis-Sl'l--Aq:,-Pro-Gly-Cly-Glu-Lf'u-Tyr ".\ rcsir~. 

and the hesl one \-.''''' H/.\·} (bllt."l11(l1:;lCCtic acid:\-.'dler) (11:1:5). CllrOlil:ltof,ro1f1lS 

l'CA-Tyr-lli r.-)r,~-Nii2 In\ c ~d so b('en prepared. 

Dud 11~ the ahovc synLh' si~;, s('vcr<1l Lccll11i qucs 11il\,(' ue(,11 worked on for 

improving and tC'Sti11g [-he pllri.ty LIne! hOl11ugencity of products in thl' synthesis 

of pcptid(o; by ~~olill-ph.1!;[" These include .lcylaLion hy sever3l rC';,gl'nts in 
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B. Peptide synlh(>sis by '\.'C·t" I'l"Clcpdures: 

1. The compound 

N(N) , t\'(, ) -c1 iC;lr!wL'cn?ox','11i;.t j ely] proly] -r-ni trur!1('l1yl -('ster \,'as preparcd in 
L< ] 1.1. . 

of the- ,lcti\'c c!.<;lel',procJucC'd 'fEF in 5% ()\'('J:tJl yields, VC1riOll~ Cltt(,;11pt" to 

a) N(.), N(, )-t1i(';nbnb('n:'(lx\'ld~tidi\lc (ni Z-llis)'~ IlBr,l'ro-
U llll . 

orl~n.- __ .. ii~i~ctJI:JII:':\}=:)~]:-'-' i 1~(:._G;:~r~D_. __ . ______ \ 
r 'L n;r."'.1.'\. .... -.. ·, ...•. h.-,.I.;;".;.I .. (I)r'('\ "fn\~ 

Di Z-llis-Pro-

b) 

c) 

d) 

e) 

- .. ~ ... ,~., ••.•.• J ...... - .... ' ... ••. ~.~ , .......... / ........ - ..... 

Or.~'](J 
1-" 2. 71Z yil,]\l; 

,_h." In'~r ~ 1 
D i Z- IIi f;- 1'1'(1' O,'"l);' ... --;- ----.- .-) 71l1lr 'l~(. ) Z-lIi s-Pro-Ov~,Orl 

- 1J10;::'l1C ~1!1 ,. 

'0 ., ,...".... ~. .I"l ,1,:~·r·1 \. 
(,,-I'CI\. -! .::l~l!r'I{(' ) ~-JlJs-Pn"O(!:'( )·------------7 

1 II. .. Dec, EtO.\c 

Z-I'CI\.-N(, )-Z-J[i:-;-(1(~;:02 25',/, yielc1 
][:1 

Z l'Ct,T 1" l' l~("'() 1nh- J'C \ N 11' J) Orll'l,T() -' '-1\(. ) ilS- )'LI- ',I"~ .. )--------~ ,j" (' ) 15- TO" \)1\ 2 )111 ~ 1m 

I'CA N . . )' ')I\"() !\'1[1 I'C \ II' 1) Nt[ 
,/l- (im)Z-1I1s-Jru-')"'L---'-~---) . j- 1S- 1'O-I'f 2 

'l11C coupling of (liC:l1·b(\b('n,'.oxyhi~;tjdin~ to proline amicle g;1ve rise to 

93% yield. 

several products. ,\ttC'l1lptcd purific;1l:il1n of the desired product- caused further 

u('compof:itioll as C'\'icif'IlCC'd by TLC. Producls of tltis r(';)ction Ii.:l'.'c not been 

icJenl if iecJ [urtl](·r. 

a) 

b) 

c) 

d) 

Oi Z-lIis + P1'o-Nl!2 IH Z-lIis-Pl'o-N1I2 

l'C,\-lIis- P)'o-};J[.) ... 
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2. S~,'nthesis of I'C:\-l!if;-I'H~-i\H2 ])y Llil' Stlldcr-Gil1cs:.:pn procedure: 

The llC'C('f;S,1l"Y Iwutr:ll i z0li('ll of hi st ),1 i l1(~ :. tllyl ('"I-('r dillyrlroc111cHide cill 1~; 

resin ncutr;lliz:lti(ll1 of lhe- hisLidi[1,~ 1:1('lhy]('stcr dihyJrochlodde 11:15 bN~n 

purit·y by lTC, :!l1Cl used in the Stl1d(:r-Cil1('~;~:l'11 PUlcedllrc. 

\·,1dS prcpan,d f~Jr coupl ing \.,i.th 

solvenl dc'pendellt:, Tile r(,:lctiol\ gave' 0 70% yitl(l in <icetonitrile, bllt no 

product: i,l ethyl o1cetat:l'. 

a) PCA-lIis-(;ly-OC.)II~ -lIe] _,;l)_~~ Di Z-llir;-Gly-OC
2

11
S 

70% yield 
., .J Llll,\c 

b) Di Z--lIi s -GJ y -OC;:>.l::, ,_J!l~E ___ ~ :Wl;r' N (im) 2---111 !;-C 1)' -OC 21IS 

c) Z-l'Cf.1 2IJ~1·ti(;",~ I>]]: .-Glv-OC.,Ilr; .~~~t.!..} Z-l'CA-N,!._\ 
'~'''/ ~ J vee \-'-111/ 

Z-I1ir,-Cly-OC2 11S' 

Step .::) didn't \·:orl~ in EtOAc, gilve 70% yic·ld in acetonitrile. 

II') 
Z-PCA-t\(. )7--llis·GJy .. OC')Ilr; ~> peA-IIi !;-Gly-OC 21l.'l 

J l!l ~ J 

d) 

e) 

(ready for .. due coupling \.,ith hcxapcptidc) 

Thc protected dipepti.de <1cti.v(' ester (/:-(0 benzyl) Tyr-Pro-O,1N0
2

) \oJas 

prepared for coupling ,.,ith Leu-Scr-Gly-N1-I
2

. 

Carbobenzoxyni troar!jini IlC and ni tToilrEi nine methylestcr wcrc prepared. A 

btnaU amount of /::- (0 bellzyl) Tyr-rro-O(J~02 "':IS coupled to nitroarginine Illcthyl-

estt:. to show the> p05dbi lity of this reaction. 

4. Prep;lr a t ion of PCA-Pro - Ty1' -OClI): The blocked pepti.de, 

Z-PCA-P1'o-(O benzyl) Tyr-OCI13 ",as prepared and confirmed by mass spectroscopy. 

The deprot('clc'd pcptide is ;lpp,1rel1tly unstable and purific;ltion procedures an' 

still in pr"!,;l"ess. This pcpUde is tu be used for pCl'I11l!thyLltion studies. 



- 24-

s. 

This should be ;In exccl~cnt deriv~d:i\'c sinc(' the n"t' !',rOl'p CiIl be rcr.1(l\'(·d 

su cc C~; S [u 1 . Tile E,lC 1:;1"<'\1]' (,.,\1 be l-CIlIO\'cd j caving I: f,roIJP~' [or full prolection 

of f,ll:ll1it.liIlO f,l"oup. 

a) Z-Cl + Arg lri-Z-ArE 

b) T ' 7 \ SOC1 ? rl-u-' r Ii ____ '=-) 

e) Eoe nzidc ·1 Di Z-Arr, --0 N(C'l) fone, T'iO,NO' ))i Z-Arg. 

·6. Prc.pm-al'iull of hCIlzhyclryl;lIlJinc' rc·sin for solid-phnse synthcsis 

of \'<1r iOll s polypcl't idr:s. 

a) Dcn::oylat:ion wi.th bcn:~oyl chloridej 

ClIN cl'l.:llysis on hen;:oyL~t·.'d resin, <lnt! bCllzhydryl amine resi.11 indic<:ltcd 

0.86 nlcq N h~Id been introduced. Couplingof Doc-Pro ,.;ith the resin introc1ucCll 

0.43 mnolcs 1'ro per gram or H'[;in. 

7. Synlh(:sis o[ .!:-l'CA-Q-lIis-'1-rro-NII22?-His: This is stil1 in progress; 

D-llis (ootnincc1 colitllercially) mny not be optically pure as measured in the 

polari ~tcr. 
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C(!:~l,)\!f-('l" PI-('rr.:::~-,ll in!'. ___ .l. _ _ .• _______ ._~ ____ • _____ _ 

r
' \ "-, 'I "! , , ,1,_, 

" ; ,j: ,-,' 

, . - . . 

( (' "; (, ,. , ' , :, : . ," . :' '-,' I r"l~\ 
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Our COHlj!l.l( ('1' ;lctlVi.tics seem to f:11 ~ i,nlo tuo genet;·] arl'.:1~: - those 

those conccl-nillg I-he \'al'LITl (,20/i. CU~iputl:r, dedicated !:o the Cil-5 m.:lSS 

J,O(I~'.ir'<~ at the IOjO/]()O/SO I:ork fiest, EXnIOL nnu t!1(! progr~lms ;lss(lcic1tCI, 

\-lith it ;1l"L' alrcady Jt'huggcd ~l11d rUllnillg Io/cll; only minor chanljes have heen 

made to cuL out ."O:~W l!1li1i.·C(,"~3;]ry lill<::'" o[ pl"jntvd output. 

been dl'bl1~.r.c!d allJ Lhe- output rC;lrrdll'>,l'd dnd l'ecl\lcccJ [or c1.:lrity and brevity. 

At this p8in(", \o.'C :11'1' c1i~CllS~;ill[; the po,~~;ii,jl't.y or tlividin2, it inLo t','ln scctitll'i: 

c<1leulaLion~; nl::U:W d(,(!:: lW\'J. Jlolvcver, we hope to include a fel ... nn.' options 

that h'C fcel (Ire dc!;ir;lh)c ~l11d rC:lrr~lIlse the p '('grain slightly in oreicl" to make 

it mo r (' fIe >: i !J] c for flit 111' C 11 f" <! i 11 0 L!1 u- ass a y s . 

Nec1m"hi]e, \-.'c huvc been invcstii:ating computer f3ciliLies in Ollr morc im-

mediaLe geogLlphical .:lrca I.'hieil might be able to acconrrnod.1te our present and 

future necds. So far, .... 't' have not found one Hith 011 operating syst:cm that ,·:~',:ld 

be compatiblt· I"ith the progr;11l1S alrC'.:ldy ",ritten, I"ould have remote terminal ;ql(i 

paper t<1pe input cClp."lbi lititc[;, and be within our loc.:ll ci1lling area. The survey 

will continue considering the v.:ll"ious solutions available <Inti the ch~lllges thc')" 

would require .1long \.,rith any 11C'1" possibilities. that m:ly arise. 

In the area concC'rning tilC' V.:lrLm 620/i Llcilities, the initial efforts 

involved bccofTling acqu;lintcd \-lith the overa]] system of the ffi.1.f.S spectl:ollletel" 

and more spl~ci fical] y, tile operat ion o[ the V.1.rian computer. Fortun~ltely, a 

http:1-'I:MU.NO
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cqui pml'l1t. \';c hLn'c been \}orkil1g on ~l I'rogr:i1T\ Lo <1n<11yzc tlll' data all papCl" 

for diff('l"Clll'l~S ill 1:1:1;;:;l':; fOI'nd in a spectrulIl that might indicalc specific<llly 

intc'l'('~;tiilg fr~lg::l(~llls" Evcntually, \.JL! plan 1-0 elf Jclop a progrClln tll:lt \-li11 

sequence ~I peptide from 10\1 resolution mass spectror,r'1pllic data. 
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The Itl~lSS ~~p\~ctro;'lcll'y ];lIlOr:1tory had to bc' c(JL'tplct'ely inst':llled. All 

components, Hith tl:e exception of tile l'(~ak Natchini.~ Uni,t, the GC line-or-sight 

in]pl' system, :lnd thc Libcll'Y Encoding <Inn Spcc('l"llm I\ver'lgi,ng ProlI,r:lm. The 

Peak Nat'chi,ng i!ni,t, acconlilli!, to the V.:lrLlIl service engineer (Nc)vC!ll1hcr 1970) 

\.'i11 1)(' .'1djl1stC'd to its proper \<lol-king condition n~, soon as he receives 

instrllctions fr(.;11 tll~ factory H!sc[!J:ch center. The linc-of-sipht inlet \,'i11 

be insl:lll cd and demonatr~1t:cc1 by Varin:! engineers Hhen the mass spectrometer 

if, moved to its nC\-l location next .1111),; its per[ormnnce is not em [lhsolute 

requic:ite for the progresL; of our p)~e~;ent program. V.:lrinn-Hat delivered 

l,.,]wt they called Uw Lib1":lry Encoding .'1ncl Spectrum Aver.:lging Program on 

DeCf'lllher 21, ]970. However, the service engineer hilcl difficulty in running 

this progrmll. Ai-> a result, \ole are stUl holdi.ng Von'ian responsi.hle for the 

delivery of <I \,wr]c,lhle Libr:lry Encoding and Specl:rum Aver[lgin8 Program as 

spccif ied in the purchase contrnct. 

\-":iJ e we \,'ere testing the cquipnlcnt, we have also been compiling mass 

spectrnl data or OInino aci.ds ~ll1d peptides. A 1~, the peptide and amino acid 

samples run in our mass spe~trometer were either made in our own lahoratory 

or supplied by D. Nicolaides (Parke-Davi.s Research Labs). 

Since most uncleriv8tized peptidcs have ~ery low volntilily, another major 

projc!ct hns been to devi.se lIIeans to increase the volatility of the pepticles so 

that evnluablc spectrn can bc: obtained in the mass spectrcleter. So far, \ole 

have been successful i.n using the permethylation 'technique to increase the 

vol:ltil i l:y of som~ pepti<1cs. The permethyJ ntion method tlwt \ole used was 

adapted from S, L.:lIlcie et 3]_. (Biochem. Biophys. Res. Comm., 1970). The procedure 

http:equil':niv.nt
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invoh-cl; the prcp;ll"ation (if sodium l1~cth\'1:;l!liin:;l ::tl,thicle froin ~;(lclill::1 h;",lrjd(~ 

dimethyl c;ulfoxic1c [01]01:e:,1 I", I.lclllyl jor:ic1(~. 

o o 

He h3vc hecll l1::;in o 
c> " tri P('I'tide, l'CA··Lell-Al[l-a:nide ;If; the st.1Ildard for 

Sliccesr;fllJ 1;- d(1Im [1:0!~1 J 00 t.!:,; to 10 fIr, anJ stiJ J obtained excclll'nt spectra 

from our 1:1:155 spcctro;,letl.~r. 

The r;i.glli[ic;,:!cC' ,)f the pcrmcthyLi:ion rcacti.on in i.ncreasing the volatiJity 

of 0. peptic1(~ 1·,'.:1S (:Cllull::;l-Ultcd hy pcrmct·h:.·latin~ syntheti.c Tyr-Pro-Lcu-Ser-Cly-

ami.de. The undcdv;-oti7.('d jlc'pli(\" did lIot s!1m.,> :t m01ecul[lr i.on 01- <1'1Y PC';JJ.: in 

the mol ccul.-.r ion r,lngc I·"hcrcas the peri',lctltylatcd compound clearly sho\·]('c! the 

molecular ion. 

The penndhylal'ion rC:1clion, ho\.,>cvcr, docs not give a c1.e<1n product Hhen 

the peptide contLlins histidine because the molecular ion is composed of the 

permethylated COr.IPOlll1d 25 \Ve.ll as ions \-lith one, t\w, or three extra methyl 

groups_ This discrep.mcy is due to the fact thLlt the CII2-group of the histidine 

is quite acidic. As a result, the t\,'O hydrogens could be replaccd by mcthyl 

groups in the permcthylation reaction, and thus \vollld account [or the [lppe,lrance 

of one or t\VO extra methyl groups on the 1ll0lecul<1r ion. Nelhylation of the second 

nitrogen on the histidine ring would account [or the molecular ion plus three 

methyl groups. Permethyl<1tion experimcnts performed \-lith histidine methyl ester 

are currently being undcrt;ll~en to vcrify this hypothesis. 

In the gener<11 <lrca of i.ncrcllsine the volatil.'-ty of peptides, \-.'e h:lve bcen 

trying to prepare a vO].:1ti) c der iV(1ti'.-e o[ .wginine. So far, \-1(, have bC'cn 
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sc 'II ini~ tlH' rl';]C!';(ln dOi;i1 to ,:le li1icro:,;r;:nl <jll"wlity .:H1J \,l~ ore (,Ill'ccntly 

NIl 0 
If tI 

II I'-'C"'/'ell C'" ('! Clir>~111 ('J'I N'}I 2' ., 1. 2" ';! .,l 2 ~ "'~ ~.. /2\ l. •. , 1 2 
hH2 

+ 

\'!c Jrc ,11 so \!Ol"1:ing on the develc1p:,1ent of a comp!lter pruz:r':::1\ thnt \o1i 1 I 

! ; 
• I 
I'. 

comp"ter. Tile idr';! is to st.11'L fro',1 lll!' hi,f,h(,<;t: 1:1':1<>5 and subLract the 5uccC'ssive 

the: next hjr,h~, ... l· 1~1.:lsc; :Inti do tIle suhtructions again, i1nd so on. The ciif[crl:llce 

mOlCCU):Il" inn or il'~, (r,tgl:1ent ions. r:ec('lgni.zin~ all the possible nelltral 

fra[;l11L·nl'~;, one c.:111 test for tl!l' lllolecuLlr inn as ',Jell as rl'conslrlIct the whole 

:nolecule. 

The high resolut'iol1 I;~m (Jeulco Ji·!:! PS-l00) spectrometer is now in full 

routine lise. This includ(o~;: a) FreC]lIl:llCCS .1nd field s\.;ecp l'C'cording; 

b) internal and c:,:ttl'n.:ll l(1c:;; c) double reson,:1I1ce uncler c.:1ch mode of rC'cordil1g; 

,,'e have i1lSl) performed prelimin;n'y studies on i1pplici1tion o[ the OvC'rhaliscr 

effect in I\:':lZ spectroscopy for dC'ter;~ljll.:ltion of the spali,Jl configlIr.:1ti0n of 

peptides. TI1C~,(' tech'liquls \,'('1"(' <1pplil'd to all tll(' synthetiC' compolillds 

aVi1i1.1blc in the Llb(~rntol'Y lending to tIle rC'corJi,ng .1nd iI1t('rpretatic1ll of a 

peptides as i1 l'iCal1S o[ control of identity and/or of PI~ril'y. 

http:CHC-.(.C1
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