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.';mit;leaaes from cow [2]5rar [2],pig [3; 4], borse: IS]
red deer; Toe. depr [s], sheep (73, and goat {8] have
g bsen demzmmed Fix Em We Present. the isolation and |

'ﬂeiwemmalmn of the prinmry struciure of g_mffe panw K

: crsam; n"bonm;lem . Giraffe pancreatic nhomm]ea*e

‘isa gl}ﬂ;ﬂp] otein an d mge'thex with its primary strug: -

ture we have ﬂeien _mEd the fDmpu ition Df 1t,> car-
bmhyﬂraie c}xam ‘ :
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SPphade}L G- 5 ami G»SD were pmdurcis of Phafrma-- '

“cia (Uppsala) and’ Amiinex A-5 of Biorad hbnrmnnes

(P.lc}n'ntmd) Trypsin.dpig,:3x cryst- batch UK 6} was ‘
-8 prodm':z of Miles-Seravac (Mmdenheaﬁ} and Iherm;)— S

“]ysm {3x cryst. A grade lot 100 939) of Calbiochem
{S.m Diego). Carboxy peptldases A and B (DFP treated)
-and a—chymotrypsm (bovine pancreas, 3x cryst.) were

' prbém:;s from Worthington Biochemical Corporation -

(New Jersey). Subtilisin *Caﬂsberg was a gift of Novo.

s industri{Copenhagen). Ethy]enezmme svas fom: F]uka., '

AG {But}ls) Tnﬂunm"a cetic acid {TFA) and phenyl-~
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“1ion \beiween 5{} anﬂ 9@% satmr a5 o1y The ;Pd:emem
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, | pertormed-eucntlal aécordihs 1o, ‘Clamp et al. [13]
olar ra ié of 1 800

o T : _ ~:2 4 Edmnn degradnrmn and detmmmtrmn of armde
2.3 !sm'atmn af peptzdes . s ' posmons '

. The tryptic digest was d:ssolved in 0. l M acetic Dansyl-Edman degradation was perl‘ormed as des-
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_Eﬂman degradaticn of oxidised ghraffe ribonuclease.
~was performed in 2 Beckman 890 € se quencer using -
a standard protein program. PTH amino acids were
Adem:yﬁaé by g7s chrcmatography.

" From 340 gram of pangreatic tissue we isolated
- 256 mg giraffe pancreatic ribonuclrase. Determination
“of the N-terminal sesidue yicided only lysine. Upon:
,polyacrylannde ge] =lecirophorests three protein bands
were visible, all enzvmau::ﬂlv active ( 25 tested by the
'mehoﬁ of Wilson {16] ). S
Preummary data on kinetie EXperiments w:tth -
-_-Ia;f e pancreatic ribenuclease show no significant
ﬁnfaxences ‘between the kmeim pam*ne;en,e of b:w:me
: ami gu'aﬁ"s ribonuclease. -
- An :aﬁe:npt o ¢epar'1te the ﬁﬁ'fereni vcompm—aenfs
of giraffe pancreatic ribonnclease by ion-cxchange -
chmmatography {TM-32 cellulose) was '{l"JBﬂC{:iS_ﬁﬂ-
However, we isolated tl‘mee pepiides havmg identical -~
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* - identified as ther NS derivatives, The Jocations of
- the tryptic psspisdes ware nﬁe:reﬁ from ﬁomc}ogy o
" withother Tibonucleases, Some oveﬂappmg peptides
- were pbiained from3 mermoiysm digest of perfnn‘m: B
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_ An earhez 15@1313031 of gzraffe pancreatu thozm-
’ 1:1 ease From' anmhe: pancreas Wsing: ;evera} pmr:edm'es
for chmmaiogra phy on C’\i»r:e]lumse [5 18] wasu
;_,sucr:f:ssfu‘i Pmbably, ﬂng tibonucleass is bouiid oal
very weakh y o z:atmn exchzngers aecause of thh Iarge
:_r,arlboh Jmaie mmeiy zand the. synall zexcess of poszttwe
?j_a.harges (&3 compzzred to other ribonucieases) ).

. The pemmtage ‘of differences between the amino .
) av:;d sequentes of Tivoruclease from the gnzﬁ“a anﬂ :
j";.fmm the bovids (6—[) %) 13 "ri:mdﬂ;ahly lsss than be--

: f’{ween the ribonucleases fipm the dees speciesand the - :
 bevids {13—15%) 61 N alithough 1he giraffoids are. po-
: miwned a3 an early branch of the line 1o 1he deer in 1he o

'phylagenenc iree of the ruminants f193. _
‘ A]Ihough tthe; B are relatively few snhsmutmn;s Be-

‘ “there are 2 few interesting DNES: £.8. the subsmmmn
nf lysine at position 98 {hitherio a constant I;Sldue

cat position 13 by Jsolew:me and the substitution of .

o nher-}ﬂa}mm}w at- p«:)srh@n 1’«’-@ b;y tyrosime, 1t was 2l
fready known iTem studies with syntheiic S-peptides - .

{20, 21 ‘that ihe hydrophobicity rather than the
,-thmethe; flmctmn of the amino acid residue at pOSi-

" tion | 13isa fundamemal prezeguisite for its WPabth L the- short-necked relative of the giralfe, the okapi; in

“the same way as described f@r g{mff
" cause of this sz]l amount WE CANnno:

L o 'pleta sequence of okapi rﬁ:omsmease However,
_the pancreatic ribonnclease of ﬂhe Sapping ’mrﬂe [22] ,;

“toact asa "bmﬂ.mg site in the S—pept%&efﬁ»p:otear assn-
~ clation of boving ribonuclease. However, the subsiiiu-.
fm{m ot meﬂamnme 13 has so far nn]y been found in -

‘aspecies very distant from the cow. Theref, ore, it was,

,,-irm‘te:restmg o ﬁnd 1snleumne at posstmn i3.ina spemes :

50 mm:h re]ated 1o, the: bcmdaev S

T ,' ’nﬁms can be mr:reiaied mth lhe'oc;.nnencs @f fm Asw

i e 1‘:_"-1"@1:11:13 ﬁpolar Pmﬁue ;o;g.‘lher w 3:;5, s:mrjpmx —1 jne ;
~of carbohydrme chain {iable

o 'w“s found in bovine :mbonudea&:ev Caid D 125], ovine'

* xibon ucledse C P"] ‘and in Lhe {ul?«y gycobjda‘ ed kabn- ,

“nuclease of 1he European ‘e]k (u:ta Leg;enaax and J. 2.

. Bﬂrttbma, anubl shed). Therefoxh we sugpesi that” .
the nnmp}exﬁy of ihe ar nmhydxaina chain attached iﬁ:
Asn 34§ m pan;:rea‘tzc nbsnw*leaseg 1: not only deters .
o mmed by the t:}ﬂaractenstms of i’he amino acid remdure*-’.'

T 'a1. pDSlilO:ﬂ 35 })ui ;alsm by, ioiher stall uﬂknmm fm:im &
iween the nbmmtleases of guaf}”t and cow (Table:3), -

~determine that at pmmcm 120 phenylalanma isalso.’
S subsmmeﬂ b‘y tyrosine bul that posm' n 98 is pecp-
‘pied by Ilysme We also found thres glympepim*s_
Eihe same amino aci d sequagn:e as ﬁnat of the ”xhyee B

The presance @f glycos’ ﬂa‘.tad nbmnucla—ase i:a::m p::;

Z). Blmﬁar compiemty

-Ahe snggesnmh of oer gmup 128} that. pznhbu'b’y al]

' QI’ the-enziyme is glycosidated if methionine is present
- at-position 25 and . only paﬁ of it if positior. | 354 ogens
mthm iheaﬁ; Odﬂmyls}, the substitution of meﬂm)mne plEd by leriting, is wrong since we have: Fonnd That the.. ;
"~ ribonucleases of gﬁaﬁe okapi, and the Fumpean elh ¢

N {sz Le1jemar ami 3.3 Bezntfma, nnpuﬂhsheﬂ),
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