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Blooﬁ gmup an’.ﬁgemc determinants of 17 peczﬁ- .
:cxty i.e. Lofucosyl ol — >2-D-galactose resplis from
_the action of the specific al —>2- ﬁlccsy]tmnsfems&

“syhich tranisfers L-fucose from ‘GDP-L-fucose iotermi- -
- mal nnnrﬂducmg gdactosyi residues Df the quIDpﬁEIE -

. acceptors. The senzyme is controlled by Hgene [1] and -

in rome organs of the body also by Se gene [2, 3].
‘The H aciive structures are “then the substrates for
‘the transfexases of M-acetylgalactosamine and galac-
“tose which are associated respectively with Aand B
blood group spemﬁm‘t.les {41. Since blood group. CAL
B H antigens ocenr in human. eryihmcwies of ssore-
tors and non-secretors dlike it covld be anticipated
that ¢ — > fncmyitransf erass :arstmtv of the bone
marrow would not depend upon the iecrﬂw status, a
‘sitnation similar to that reported by Schenkel-Brunmer

et al. for blood semm [5]. in the present paper we -~ -

‘.—IEpon the Dccurence of el —>2 fmx)sylt:ransfarase in

‘_human bone marrow of sectetors and nonseeretors of

ABH blood group active Su"bstances. We also des--
~oripe. some pxoperhes of the marrow enzyme which'
f--unhke ‘the senim enzyme 1., parrtmle 'bmmd

2. Maten:ﬁs an& methuds

g ;:Guanosme dxphe's.phate I-facose was prepﬂed by
*the ‘meéthod of Gmsburrg {c»] Radipactive guanosine -
-.diphosphate [** C} L fucose, 195 mCi/mmal was a
~product of Radiochemical Cenue, Amessham. Fuco-
- sylla tose w'- 15012156 fromn:human fmﬂk as descn%ed

‘ccsy]ga]actose was prepazed f:mm o ;

funmy}]amnse by The Kuhn 5 :ﬂka]:me ﬂe'um»ﬂaton

_aﬂer Shen at al. [23.

Enzyme pxepar:almm WIS mtﬂaiaﬂ I]’Dl’]’] hpmmj

e breast bones which wers collected 20 hr after death.
- Ths method Bmp?t)yeﬂ was the shightly- m@dﬂ]eﬂ pro-
geduze of Basu and Basn [5]. ‘Bone marrow was homo-

gemsg:"? w;tth 2 vol of 9,32 M sucrose, 0.001. M EDTA -
and 0.0014 M mercaptosthancl, pH 7.0, filtered

: Vﬂ}:mugh cheesecloth and centrifuged at- 150Dz for -
" 10 min, "The pelict was reextracted with 1 vol of the
-.same solntion and centrifuged as befora. The- 1500 .

supernatents were pooled and nemnfngeﬂ at 100 D00 o

- ¢ For 90 min.The pellet was ?ﬁhﬂmngamseﬁ with 1 vn’l

of the *ex:trcacucn solvent which ingluded thds time .

- 0.6% Triton X-100; and gentrifuged at 100 00Dg

fior 90 min, The msuhmg s.npemmaﬁ? was med asthe

“enzyme preparation. e
. Pucosvlransferase acty t}% was me:_asumd ﬁnﬂm L
- conditions specified in the legends 1o figozes and-
_table. Incubation mixtures were similar to those em-

ployed by Schenkel—annEI et al. 15]. Rﬁa»tmns

were stopped: by ﬁeezmcv the samples at —‘}'O .

After thawing, mcubatmn mixtures were pESS“ﬂ

“through Dowes 2 Cl-coluroms and ireated as desczibed -
. by Kobata et al. ]:9] for the measuxemeni D'f a—;gahc— ‘

tﬁsyli "ansfemse. B
~“The hnkage of §i "ucosy]r

*es;ﬂues mcmpommﬁ m-ho

lactose was determined acw:rﬂ.mg to-Munro and -
. Schachter [10] subJectmg the isclated 1nsacehmﬂe
“.. Teaction products 1o alkaline degradation. - -

‘Cluomatcgraphy was perf 'rmeﬂ on Whmman _s
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VFig. 1. Incorporaticn of L-[12C] ficose into lactose. Reaction mixivre comained in a fimal vol of 300 »l: GDPL-*® <] fucese
1.2 nmule, 1335 000 cpm; ATP, 1 umole; buffer Tris—Cl, 2.5 pmole, final pH £.9; Mall,, .75 umple; kaciose, 100 pg; Nabl,

1 uwmole; snd enzyme preparation, 280 pg protein, bone MAIrLwW no. 4, L...a"n‘i' Tamp. S"E‘ﬁtC. {— & } P_te..ni:n‘b iﬁ‘.m lasted 4 hr
at 37°C, then IGﬁPL—{“"C] fncose wak aﬂmd mﬂ the man;non TR | for aﬁﬁmﬁna}l 20 Ty ) .

of chromatogrems were cut off and counted in 2  guite different f:ra':n that of seram fumsyltmnsfamse

Packerd TriCark Hguid seintillation counler. The se- - ~ which retains its activity for over 48 hr [3].
cretor status of cadavers was inferred from Lewis - The pH optima for bone marrow and serm foeo-
bleod group speciiicity of arythrocyies, Protein was syltransfezase activities are respectively 7.2 and 7.5

determined by the method of Lowry etal, [41]. - ‘withlactose as an acceptor {fig. 2). A similar vatue
S : - {pH 7.4) for serum fucosyltransferase with lactosa.
nine uspﬂ as an ni;uepim’ was r&psﬂed by ;:rznamgsﬂ—

3. Remﬂts and discu’ssion - . ' - Brumsretal {5
: : ‘ ' o The relation beiwaen protein ::mntezﬁmﬁnn in im-
Enzyme p:repamtmns Ghimned from human mar- cobation mixtures with bone murrow enzymé and 1he.

row rapidly incorporated’ ﬁ.l;:ose into lactose during the amonan of fucose incorporated into laciose is close 1o
 first 4 hr. Thereafter the reaction slowed down consi- ~ linear np I 3130111 fﬂﬁﬂg of DID?-E-II DEI 1'33!-3.111 '
_derably which might indicate enzyme inctability. This . (g 3). - :

indesd proved 1o be the mest h}:e]y «explanatmn be- Brme marmw ﬁ.lz:osy tran;ze:ase ﬁi& nnt ﬁe?nﬁ
canse preincubation of the marrow enzywie ford hr upon Lewis b lood zroup s:}f uerijzony*es of the ﬂe..ea- ‘
at 37T wﬂh all the xeagents a);c]uﬂmg GDP-I-4cose . sed {ses table 1), Thus it may. be assnmed that it giso
resutted in-a marked slackening of the reaction{see = Dbears mo relatien to the secretor status as predicted by -
fig, 1) “The. mnaum of disaccharide acceptor wasnot | - Morgan and Wsaikm 11 2] The activity of the an \Zyme:
‘Tate fimiting since apparenﬂy unﬂimmlshed a:nou*ns . eanbe mnsxﬁ&rf:ﬁ A5 3 manlfeatahcﬁ of H gene iiE:- -

i- X penﬁent i — 32 -fucosylty nﬁb.f BIase because the 0
main haacchanﬁ? reattion prodgci was 2" fucos yllac:—_ :
: he :sm.am_ng fbcose: inot tz} e >2 B_I_J{a :

“of lactose could be detected on chm:m’ntograms of -
“the reaction pmﬁ:ucts even after 24 hir OF mv:ubaho
; "’hus fhe behawor of ‘the bcne marow :enzyn‘e 1s
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‘Fjg. 3 Effect of the ammﬂﬁ oi' enzyme preparaimn DR fl:th G

i :,_: . 1ntb1’p{>m“lii0n ‘of LA[24C) fucﬂse into factese. The reacticn’ "~
ST - mixture was asin table 1. ‘Bbne marisw EnZy e prepamtmn
EEb N N A 13 Lea"h‘} was used incubahonslasteéﬂlhr a& B‘J’“C RN
% s m »coulﬂ 'be transferred 10 Eactose in afl — :>3 g'.lyr:as:dat

¥ig. 2. TM effec " Dpr e mcorpomm o f L—I“C]u ‘_ _‘Ln};ag,e. "I’he enzyme :respons;blg, for the fatter Teac

‘ J’ucose mtn Tacmse e i o) | Bone marrow enzyme prspara— L 'tm‘n was,found i humﬂn Semm E ] ﬁumﬁn b(me

- tion no. 12, Le® 2, 370 sig protein (= & =) Pocled seram 7 marmow. :fnc:osyh;ransferase isin ¢ontrary to milk [2]

. from 20 Foutine blood donors, 25 ul, 1,8 Mg protein. The . and serum. IS]""anymes at lweasl in part. paruc]e bound-
* rgaction mixtdres WLk hs ﬁpemiﬁgd intable T except “hat ‘LS : : 'and may bg ggmbihsgd wﬁh ,nmn }{.1 g@ Ngveﬁhg_

E pmole of ﬁsze:ent buffe:s were nsed, pH 4,810 5.4, sodmm - : ,less a x:ons:dera’ble pc‘rtmn (up to S‘D%) @f the ]500 g

-:acaiaie—,acenc 'acnd p.H S,B 1o .9 ammoni\m acemth—m:E
N 535 571 7.1 and abovs, Tris—Cl The pll valugs dokted’ o : ';twrty Iﬁmamr;d Bmub]e aﬁe:r ths ﬁrsit :
~are thoseof the reaction mixtures, medsured after incaba- :scemnfugamm .i 100 000 g, ki relation to .F’I”Dte:‘rl C'Dn"

 fion. Incubation with bohe marrow enzyme iasted 4hr and 7 tentihis activity was. however several times lower .
- with sern 43 hr, at 37 Coo ol ...__than that in ihfa remaining parhcle hcmnﬂ frattmn

' - Ta‘b]E 3 : L
Fucgsy]trans i‘ erase ‘aﬁhuty in ﬂmrnan hone m;arrsw m._ iretc
. - zr‘uf! nmatretgrs .

Samp]e Red cell Radioactive pmduets for.med o T%F-'ubosé*

T o, phenotyps  fepm/mg protein/ . S I B Hmh:ﬁ
Lo e to,galaztese ‘ :_._f"
_ Fueosyilaciose - Fucosylgalactose - :

U5 . B Letb~ g3ze 4600

i1 31 LeAtb- 7937 3230
1 A, Le?¥b— 13683 5159
34 A, LeB¥~ e 4242

A LA-D- o awr 5913
A L=RTRE L EETA 2503
D, Let—br 13640 4215
AB, 12%~P* 3643 2578

d 6(}% Re&,overy of fucosyigatactosn frem 2' T ucusyl!_ctose was
'contamed in a finai vol of 880 g UD?L-!“’C] fucose, i 5 T

100 pg, Na}‘-‘;, 1 gmole angd enzyms.. prepera‘t:ons cantéimn
-protem. incuba:mn ﬁme 4 h.r* 'i’emp 3‘? G
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; We :ave- not det

'_tol} sis of the. bone | marmw tissue,
" The pariicle bound fu.,osyl’rransferase ex}nbne@
: aftezr solubilisation apprecla‘ﬁly higher activity pei -

s mg of jprotem the that F:mnd_
“fheless 1he instability of the marrow: emyms under -
‘inenbation conditions: makws dzfﬁcult :Lhe a3 sesmeni
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