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1. Introduciion

Glycophosphiipids are intermediates in the bio-
synthesis of bacterial cell wall components [1].
These lipids have been identifiad as sugar derivatives

" of isoprenol pyrophosphates [2, 3], or isoprenol
monophosphates [4]. Similat compounds have been
suggested te be intermediates in the synthesis of
plani gell wall componenis [5—7]. The properties of
a mannolipid synthesized In Phaseollis mireus enzyne
preparations {6, 7], indicate a structoral similarty to
one identified as undeceprencl phosphate mannose
4] . However, quantities of this piant mannolipid suf-
ficient for conclusive idzntification of the hydrocar-
bon moiety have been unavailable. This report de-
scribes a commercially zvallable isoprenol, which ap-
‘pears to substitnie for the ﬁnudmgmmus mannosyl ac- -

 geptor in Phaseolus aureus enzyre preperations, This

provides a ready assay which can be used in the isola- -

tion and purification of the GDP-D-mannose:lipid |
‘phosphate iransmannosylase from Phaseodus aurens
“hypoeotyls, and provides dats supporting sarlier [5—
7] suggestinns congerning the prwmbablf: nature of ihe
]Jplrd phmpm ~ts ageeptor.

2, Expenmemal

’Iihe parmuﬂam enzyme was pmpmaﬁ rk"mm ‘

.Phasen]us QUTEUS hypncmy]s in the mammai described
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‘decano] {Phytano]) using Pi in an ethanol

previowsty [3]. Reactions were performed by thﬁbin—

_irig 50 p2] particulate enzyme {about 0.5 mg plant pro-

tein), 40,000 cpm {about 60,000 dpm) GOP-c.D-
[¥4C]manuose (ICN, Irvine, California; specific ac-
tvity 52 or 72 mCifmbf), plus any other additions in
2 final vohume of 0.1 ml. Reaction times and tempsr
ature, as well as other reactants, are indicated in the
figares. The reactions wers terminated by the addition
of S0 pi of 15% tricklorosoetic acid.

Phytol {Nutritional Biochemical Couoany ) was
catalytically redueced to 3,7, 11, 1 5-tetrar : thyl hexa-
ition un-
der 10 psi H, pressure. The product yvas seperated .
from the catalyst by centrifugation. Complete redus-
fion was demonstrated by NMR spectroscopy and
permanganate oxidation. Both phytanol and phytol .-
were phosphorylated, using trichioroactonitrile as -
the gpundensing agent, by a modification of the meth-
od described by Popiak et al. |8—10}. Attempts tc
crystaliize the derivatives were unsuccessful. Adjust-
ment of the watier solution to pi 2, then extraction

with CHCl;:MeOH, 1:1, resulied in good yields of a -

‘mixture 6f the mono- and pyrophosphate esiers, The
- phyiano] phosphate derivatives wers SMbJEGIEfi toa
miid acid hydrolysis {0.1.N HCY, 1007, 6—7 min)
“yislding phytanol mmnaphmspﬂme wﬂh only 172085
-~ of phytanol [11].The 3,7,11; 15-tetramethyl he:xav ‘
- decanyl [phﬂsphﬂ‘tﬂ {phytanal phosphate) was ex-
- tracted into CHCl:MeOH, evaporated (o drynsss,
‘ ‘and waﬂleﬂ with water, eiher, and hemme 10 remove
- 1‘]’11}31]1}1185 Thindiayer thmmamgraphy on silica zel
“+ Husing chloroform:methanol, 1: 1, gave only one ﬂ]p-
“id spot with thodamine &4 indicator and a coincid-
waﬂmgmn School @f u( d:cme sgame Wash. ggm;a © . .. ing single spot with Haines and Isherwmﬂ’.., spr:ay :E’D:r :
S S I EL I _Ph()SphﬁI.E ']’he zsarrp]es (_D ‘Di mo]es]ﬂ) mﬁm '
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- ' Table } ‘ 3
. Stimulation of o manmolipid formution, i
‘ 7 . N
Addition - HMCDMmmﬂpad _ !

. RS ‘ 300 :
% of Control Reaction) ) § .

S N
 None _ - 100 i
Lauryl sulfate - 82 i
Myristyl sulfate 2ol !
Phyiol 108 560 B
Phytanol - 84 - !
Phytol phosphate . -~ 162 oy !
Phy1anol phosphate : 570 v :
: _ !
Renciions and analy ses were performed as deseribed in the f
iex 1. The additions were made a1 §° just prins to initiation of . 8
ihe Teastion. The Tereiions ook place for 16 min n1 40°, Al 00 :
additions resnlizd in a fipal concentration of 0.001 M addi ¥
tive. : !
]
suspended n waler by sonication for 2 main at 90W . o E
output with a Biosonic 111 soaic oseiliator. O 3

3. Resulis and discussion

Phosphate derivatives of phytol and phytanol stim-
ulate the incorporation of radioactiviiy from GDP-a-
D-[¥49C]mannose inte mannolipids (1able 1). Neithe:
phytol, phvtanol, nor hydrocarbon sulfate derivatives
stimulate the prodnction of | ¥C]mannolipid. OF the
two stimulatory isoprenol phosphates, the saturated
derivative phytanol phoaphaia produced the greatm
snmu]mmn.

The stimulatory effect of phytanol phosphate re-

‘sulis from the produetion of an additions] 149Ciman-

nolipid {fig. 1). The quantity of endogenious

13*C} mannolipid eventually formed is not affected
by udditicns of phytanci phosphate, bu the initial -
 rate is dightly reduced. Kinetic studies demonstrate -
that the initial rate of new [14C] mamu@hi:nﬁ produg-
tion is much sower {abowt 1/5 the raie at 407) than -
that of endogenous [14C)mannclipid production.

- However, endogenous [}4C]mannclipid production
reached a ﬁipaﬁy state in a ve:ry short time (consider-

ably less than 1 min at 40°), while the new [1‘}C]man- :
:n@hpzd guantity coniinues 1o increase fm’ seyeral min-

utes before Ieachmg a s‘teady siate. Asa zm‘:.suit at
“early time pezinds the additional [14C) mannﬁhplzi
' s:epxesanis mﬂy 3 smaﬂ pmpoﬁmn tﬁ‘ EB‘I:M o

O
Dlstance from origin (cm}

Tig. 1. Beparation of [[M@mwmcsiﬁpids formed in a controf
reaction and in a reaction contsining 1 mM phyimno] phos
phate. Reactions and analyses were performea as described
in the tex1. The reactions ook place at 4¢° for 10 min, Thin
layer chromatogrephy was performed vsing silica gel H and
12:6:1 CHO S CHa 0120 as o soaveni. Bocalization was
by scraping off 1 om sectiens and determining radicactivily
by scintiilation conniing. Contrel reaction (0 —o0—0), and
reaction containing phytanol phosphate {s«—a—a),

114 mannolipid, whereas »fer longer reaction times
it represents a subsianiial proportion. For example,
at 40° in 15 sec the new [M4C]mannolipid made up

. 15% of the total 1 C)mannolipid produced, bui af-
~ter 30 sec made up 34%, after 90 sec 53%, end after

10 min 89% of the total [MC]manactpid produced.
‘The enhancement of [14C) mennolipid production

. increased with increasing concentrations of phytanol -

vhosphate up 1o D 01 M, the highest pmammuﬂ COLCEN-

- trations we could nse. It was rot possible to satuaie
" the enzyme system within this concentration limit.
Also, the stimulatien of [*4C}mannolipid production
~{upon additior of phyta:m} phiosphate) increased as a -
. fenciion of | 1em;psmm:ra varying from a stimulation
. .of about 1.2 a1 0° 10 a stimuiation of about 6.5 at
'_40 Above appm}:. 50° :rade enzyme inaciivation
- was he prﬂ:ﬁ@mmam efl mct, wnh or mﬂmm

85



“UDB{4C]gucuronicacid © * 0.65 |
'UDP«{“C}salacmmmc acid 067
GUR[**Clglucese | No {"’C]glymﬁp:d with

or without phytano! phos
phate )
el xylose No [“"czgtymnpm with

UDP-[

, .Reactmns and. anabfms were petfomed as desr.:r'bec! in tlza
test, ‘The reactions took place for 10 min at 30°. The quanti-
tesof zadiaactive substrates used were: GDP- [ 13 mannosc,
32,(1!}0 cpm. speciﬁc activity 55 mcilmM UDP~[ (:l glucose,
'48,()00 cpm, specific activity. 233, mCifmM; GD?—[ C[ glu-

7 cuse. 40 000 cpm, spcctf'm activaty 162 mCiJmM, UDP. .
**Clga
vmx[ {2} gslacmmnic an:id, xss,mm cpm, spacif‘ e activ-ty

127 m(:i!m!d' UDP-{ C]gtncumnic acid, 33,000 cpm, specil-

ic acwmr 100 mCi/mM; UDP-[ Clxylose. 12,400 cpm, spe-
cific activity 150 mcUmM Fmal cancmtration of phytanal
phas;shate waa o.am M.

phytanol phas;:hate, These results suggest that a per-
meation bamer is associated with the xate hmttmg
step.

The chemical properties of the new [’4C] manno-
lipid are similar to those of endogenous [ 44C]manno-

or without phytanol phos -

VGDP«D [14C]inanncsc is easxly 'obtainable fmm com-
“merclal tsourée,s

lipid (sm: [6, '?]) Itis quantxtatwely bmmd by DEAE-
i th b :

e. avaﬂability ofan acceptur for the
manmsy! transferase should fac:luate the solubiliza-
tion and puriﬁcatmn of this enzymc.
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