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: th;am in a varety of strechiral and fircerional proteins - o R
is well known. Of these, the o- helix (3. B; 5 ) is the most .

“stable and . found i m soveral pmiems ma va:ym;g de-o

- gres: 2.g., t-Keratin {}DO‘?) paramyosin {100%), serum .
Aibumin (465%), aldolase (40%), nsulin (Z0%), cyte-

chrome ¢ {10% ) a-chymolrypsin {8%). Other helicss

@f the. I}TPBS 34p and 7 (4.4, 5) Decur to a-much sma]~ ‘
-er extent. Asso..,mied with each of thase nue"‘zces there

are hydrozen bonds between peptide gioups of the .
main c¢hain which are presently considered to confer.

| additional stability to the helical folding. But a <lose
‘examination reveals | that t:es¢ intrachain hydropen

bonds themselves form interssting repeating se- -

- guences, supenmpﬂsed on the peptide helix. Fach pep-
tide groupin the helices can be viewed as being held
 between two a-tarbons and linked to ancther thmnph L

2 hydrogen bond. This structural featuze is common
to ail the helices and ;ramdes gontinzous helical se-

i «qaences of alternating psphde groups and hydmgen
“bonds (- - HN =< C-e 30 - AM=- Co:0 - -) with the.

sense of winding Dppobaia 15 that of the peptide ] he—

- %ix. The axis of these helical seguences, however,
~ gcoineides with tha: of the peptide helix.. Thisi intensic
- structural feature of helical regicns in proteins, albeit
~pbvious, has not been rerognized and described.so o
faz. We proposs to refex this as *Suprahelix” and mpmrt N
" in this uc@mmbmcatmn SOIme stmctmal chﬂraciens tTcs
‘ mcludmg i’he hem:;ﬂ parametem. S e
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-'f’para!]el to one :moihex. ,One such sequr'nce is: shown
.;,l “'ﬂus suprahehx r_dvance.s by a dastanc of -

.27 R Viewed a]ong the axis, super}osntmn is’

) o’oiameﬁ with the First anﬁ the sevenih’ hy&rr:gen
_bon ,R,'_Heni,e ‘the pennmc Tepeat djstance ;md the -
','plir‘h ar_re ﬂ1e same. DR

,3,9Helu e e
2 Inthe 3y arrangemenr (B'xeszduas per tum, o
O pitch 6'A‘and repeal
isuprahehx consists of hydrogen bwnds connecting -

“the nth and. The n+2ﬂd perphde gmu,ps, thie n32nd :md

; .the n+4ﬂl pephde groups; and se on. There 212 TWO

‘such suprahslices. In each there are three hydmgen o
bonds perturn, and The p:i::.h and Tepeai d:lsiance are i

,the same |(”‘2 A}
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In uthe ﬂmﬁe}m (4 4 Te°31dues pﬂr mm tht:h 5 06

S607 per h\?dr@gen"bond '1 hus the number Uf hydmgcn j;_i
“bonds per turn of the supmhe]m Is six 'émhﬁ pm:h of .
- - 1./One interesting featuze is that the pitch and the = -
S pen:)chc :raneai ﬁzﬂas.ca are ke :same 1% thess: supra— R
- helices. The mpam distances of the smprahehcas are
' tvm:e thiat of the emmasnondmg pephﬂe helices in ﬁa»" .
. -3, and 7-helices whereas in the oehelix the twoare
o “equal. Tlle pitch: of the Suprahﬂmes assomateﬂ wnh
- ihg 3y, and. ﬂ-—ﬂrrﬂngementa are, nnwwezr. 22X,
5% and 10X 1}131 of ﬁle wm*spon dmg pemmde he»

Jsiancc 6;&), the supenmposed L r,rlhces, IESPB%’ITIVG]}J'B =

‘ 'culaT networks such ﬁ.b ﬁﬂt‘c:‘u chire - 12-
‘ con duchvrty wag in fact showh 1o be greater along.
“than-across the Tayer’ of hydrogen bonds i in smgle
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33 ﬁ) ‘_Ihe carbonyl oxygen .

S omi Df the 1ith pepn de unit s hydmgen bonded to .
the armino nitrogen atom of the n#dth peptide gmup Lk
- andithie n¥dth with: the n8th peptide. group; and so-
OM; Tnere are fom Ruprahelmes associated with- the -

vr»he}m, .Everry twellth hydrcgen somﬂ SUPETPOSES O - . :
e-first ‘when viewed a]onn ﬂje axis; ’T’he pﬂi:h anﬂ S

: repeai dlsiance iS55 A,

The stmetural paran IIEIETS are smmmanzed in iabieﬁ =

11 has been’ suggested Ihat 1he de]m:a]md -

b . "eiectmn clonds of the pe'phtie nnite 11 if inter :
“'gonnected Ihmngh Hyﬂro gen bonds could sancewab]y -

facilitate mob;llrty of ellectrons in proteins along m@! 8-
—5} . Electncal

"rystals of glycine I["] A mechanism of i eNZYIIE achon g
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