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ABSTRACT

An enzyme, named GTP cyclohydrolase, that catalizes the hydrolytic removal of carbon No.

8 of GTP has been partially purified from extracts of Pseudomonas putida (1AM 1506). The

enzyme exists in two molecular weight forms: a high molecular weight form (150,000) and

a low molecular weight from (40, 000).

The high molecular weight form has been purified 25-fold. Some of the properties of the

enzyme are as follows: It functions optimally at pH 8.0, and at 52°C. The Km value for
GTP is 20uM. Divalent cations (Cd?* and Hg**) at a concentration of 5mM inhibit completely
the enzyme activity. No metal ion including Mg?+ is needed for the catalysis. The enzyme is

heat labile; its half life at 57°C is 1.5 min. Of a number of nucleotides tested, only GDP was

used to any extent as substrbte in place of GTP. One of the products of the enzyme is deter-

mined to be a dihydro-neopterin compound.
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Table 1. Specific activity of GTP cyclohydrolase

at different growth phases.

Spectific activity

Growth phase (Units/mg protein)+

Mid-log 50
Late-log 49
Stationary 38

+ One unit of activity is the amount of eznyme
needed for the production of 1 pmole of form-
ate per min at 42°C.
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HCI(pH 7.9) &4 A 3L 559 £ &
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Fig. 1A. Time Course vs. Enzyme Activity.
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Fig. 1B. Enzyme Conc. vs. Activity.

The production of radioactive formate was found to be linear with incubation time up to 30

minutes Fig. 1A, and Fig. 1B shows that enzyme activity is linear with protein concentration.



December, 1982] Kim & Yim: GTP cyclohydrolase from Pseudomonas 205

N2 zxe Aol FitEE E4 o (Fig $45E HolFe pHS. 0ol 4 A e 2A
1B) R

GTP Cyclohydrolases| &2 = x . Crude ext-
ract 10gr(wet weight)2] stationary phase cell
< 40ml¢] PIPES buffer(0.1M, pH 7.2)¢] #
o} sonicationA|71F R4 FA ] A& 43
£ crude extract® AFg-&hel.

Ammonium Sulfate Fractionation : Crude
extract® 3087k 4°Coll A A A3] Aol FHA =
AG4RFRE R 60%7HA Z3A 2 F 44 £
led Q& AZ)8 cha] 80%7HA] E3hAI ot
A st @& JAEE 50mM KClo] Fo]

@
T

o
[

g

Enzyme Activity (cpm x 10°2)
£
T

™~
T

ol = 50mM PIPES(pH 7.2) $t& 8N oz 5 o i ) . s

% 722 buffere] %lvh. 0ol A 100%7HA 10% - 2 4 w s 100

MR R FadEw $YAEE & A 60 Btution Volume (1)

~80% <o) AA EABAHY 80% °l el Fig. 2. Chromatography on Sephadex G-200 of

23sle] glrh Ammonium Sulfate fraction of Pseudomonas
Fractionation on Sephadex G200-120 : 60~ putida. The sample was applied to a column

809 At mEEH-2 20mM KClol 249 % (1X100cm) of Sephadex G-200 that had

50mM PIPES &£ (pH 7.2)02 A7 been equilibrated with 50mM PIPES buffer

Sephadex G200-120 column (1X100cm)e] A 5 (pH7. 2) containing 20mM KCl. The column

Ao gzgadoz ARG AAEY S Fig. was developed with the same buffer. Frac-

29} 7ot Fig. 20014 2% wiel 2ol GTP cycl-
ohydrolases} @A =7} F/198 & molecular

weight formszg vyolAlE AL & F v

tions of 0.8m! were collected at a rate of
5mi per hour. For enzyme activity, 0. 2m/
portions of the fractions were assayed in

the presence, A—/\; and absence, O—O

ol 49 3aAY AALE FAZ vebd Ade of MgCl,.
Table 29} zkc}.
20 ¥ sstE g® (1) FA pH: FrA @ HALx :52°Co A AR =& FARE

sk% g (PIPIESS} Tris HCD)-& AMg3te] 27l gtch. 2y 52°Col4e] oA s ulzA
ot pHol A &4 FAEE 548 vbo] oo £ FHYEF BoFh

Fig. 3o viebd A3 3o] PIPES 4389 (3) 9 ¢4 5 : Sephadex G200¢] A B3 A
9% AW A pHrt E&FE 45/ 5 & 54 150WE A LEAAN AN ES 9
sbgbeh. Tris HClY] 7 9% PIPESe) vle) -2 A2ig F 0°Co) d5Eo] Yol @ a5E %4

Table 2. Partial purification of GTP cyclohydrolase from extracts of Pseudomonas putida.

Volume Total Total Specific Yield Purification
gnzyme . of fraction protein activity activity %) factor
reparation (ml) (mg) (units) (units/mg) 7 (fold)

Crude extract 41 1,025 4,920 4.8 100 1.0
Ammonium sulfate 2.2 110 4,004 36.4 81 7.6
fraction
Eluates from
Sephadex G-200 9.0 27 3,132 116 64 24.2

(High MW form)
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Table 3. Effect of metal ions on the activity of GTP

[Vol. 20, No. 4,

cyclohydrolase.
Metal ion Relatlve acthJty(
None 100
Cd2+ 0
Hg?+ 2
Mn?+ 38
Zn?+ 55
Co?+ 63
Mg?+ 65
Nijz+ 73

The reaction mixture contains 0. 1M PIPES buffer
(pH 7.2), 0.1M NaCl, 5mM EDTA(pH 7.6), 100zM
(8-1*C) GTP, gelfiltered enzyme, and 5mM each of
metal ion. Incubation was at 42°C for 2 hrs.

Table 4. Effect of substrate analogues on the utili-
zation of GTP by GTP cyclohydrolase.

Substrate Analogue

Enzyme Activity(2;)

None 100
ATP 89
ADP 99
AMP 98
GDP 37
GMP 108

The reaction mixture in the final volume of 0.5m}
contains 0. 1M PIPES(pH 7.2), 0.1M NaCl, 10mM
EDTA(pH 7.6), 100:M (8-“C) GTP, gelfiltered
enzyme(140 units), and i1mM each of substrate
analogue. Incubation was at 42°C for 2hrs. Enzyme
activity is expressed as per cent of activity obser-
ved in the absence of analogues.
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Fig. 5. Elution pattern of peak I and peak 1
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Fig. 6. Fluorescence spectrum of the product of
GTP cyclohydrolase from Pseudomonas pu-
tide. The samples were prepared as descri-
bed in the materials and methods and were

excited at 345nm.
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