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We rlah to report the preaenoe of an enzyme in EuRlena Rraoills 
2 whloh speoifloally hydrolyzes N-formylm&hlonlne and whlah could 
be indirectly Involved in protein blosynthesls. 

-lena praollls 2 (Culture Collection of Algae, Indiana 
University, Bloomington, Indiana) was mown in the dark on a 
heterotrophlo medium oontalnlng salts, mallo sold, Rlutamlc acid, 
gluco8e, urea, sucalnlo acid, glyoine, aspartlo acid, thiamine, and 
vltnmln Bra, pH 3.1-to-3.4 (Hutner et al., 1966). The cells were 
harvested after several daya' growth in the dark without agitation. 
The eel18 were disrupted in phosphate buffer (0.1 H, pH 7.2) oon- 
tainlng Co*+ (4 x 10'4?f) using a Branson Sonlfier. After the son- 

loate was oentrlfuged at 12,000 rpm for 20 mln, the supernatant 
wad subjeoted to (NH4)pS0, fraotlonatlon. The protein that wae 
preolpltated between 35;.to-556 saturation was dissolved In the 
minimum amount of chilled water and dialyzed against ohllled water 
for 5 hro The preolpltated protein was removed and the auperna- 
tant war eubjeoted to aoetone fractionation. The fraotlon which 
preolpltated between 200to-50% was discsolved in phosphate buffer 
and used for further erperlments; The reaotlon tubes oontalned 
0.45 ml substrate (0.025 M) in phosphate buffer (0.1 W, pH 7.2) 
containing Co2+ (4 x lO")n). The substrate was equilibrated at 
37OC and the reaction was then started by the addition of 0.05 ml 
enzme (350 mg). Far kinetic assays 0.5 ml substrate and 0.1 ml 
enzyme were used. Allquots were withdrawn at the end of the 15 
mln lnoubatlon period and assayed by the standard nlnhydrln method 
of Moore and Stein (1948). Eleatrophoreair on polyaorylamlde 
gel wa8 oarrled out aooordlng to the method desorlbed by Davis @964), 

After eleotrophoresls the gel was out Into 1 mm seatlons (Aronsan 
and Borrl8, 1967) and assayed for deformylaue aotlvity. Eaohlmm 
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segment was Incubated In a reaotlon tube as desorlbed above for 
5 hr at 37OC and allquots were withdrawn and assayed as previously 
mentioned. 

Absolutely no hydrolysis was observed for the following 8ub- 
strates: N-aeetyl-L=methienlne, N-acetyl-L-0alanlne, oC-N-acetyl-k- 
ornithlne, and N-formyl-+nethlonyl-&-alanlne. Under these oon- 
dltlone N-formyl-I+nethlonlne was hydrolyzed at the rate of 86.4 
n2moles per hr per mg protein nitrogen. The substrate speolflolty 
differs markedly from that reported for other deformylases (Adams, 

1968 t Fry and Lamborg, 1967 ; Lugay and Aroneon, 1967 1 Takeda and 
Webster, 1968; Vogel and Banner, 1956) and aoylaees (GreensteM and 
Wlnltz , 1961). The deformylase aotlvlty in the unfraotlonated Eunlena 
extraots uaa madked, 80 no aCoUrat8 Overall purlflcatlon factor 
can he given. Frozen preparations from whlah non-speclfla protein 
was removed after thawing by low-speed aentrltugatlon had an en- 
hanced speclfle activity. A cold-labfle protelnaoeous Inhibitor 
has been observed with the Palo Verde aaylase preparations (&gay 
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Fig. 1. Lineweaver-Burk and F!lf3haeli84Jienten (Inset) plots 
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and Aronson, unpublished results). The best Euglsna preparation 
had a specific activity of 16trunoles N-formyl-&-methlonine hydro- 
lyzed per hr per mg protein nitrogen. The Km was 3.8 x lo-% and 
the Vmax was 1.8 x lo2 moles per hr per mg protein nitrogen as 
determined from the reoipl?ooal pilot shown In Fig. I. The substrate 
oonaentratlon was varied from 0.00208 to 0.0167 molar. 

The Ewlena deformylase was seen to migrate during poly- 
aorylamlde gel eleotrophoreais (Figure 2) In a manner different 
from both the hog kidney aoylase and the Palo Verde seed aoylase 
(Lugay and Aronson, 1967). and It was less stable to purifloatlon 
prooedures than the hog kidney and Palo Verde aoyolases (Lugay 
and Aronson, unpublished results). 

That N-formylmethionlne Is Involved ln the InItIatIan of 
protein biosynthesis In Esoherlahla w (Clark and Maroker, 1966) 
Is fairly well-established (Attardi, 1967) and that it may be an 
Initiator In Baolllus subtIl& (HorIkoshI and Dol. 1967; Takeda and 
Webster, 1968), bakers' yeast (TakeIshI et al., 19681, and Ewlena 
preaills (Soharts et al., 1967) has also been Inbleated. The 
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Fig. 2. Aotlrlty profile of Ewlena ~aollls N-fermylmethlonlne 
deformyla.ae after eleatrophoreris en polyaorylamida gel. 

lena defermylass l otIvIty peak appeared In fraotlon 39, as 
d by the nlnhydrin reaatlon absorption at 570 lap. 

Arrows point to relative positions of Pals Verde aoylare 
aotlvlty (PV) and to hog kidney aoylase aetIvIty (EK) as 
determined In sImIlar experiments. The absorption peak on 
the modal end of the gel was due to the free glyalne in the 
electrophoresls buffer. 
text. 

Experimental details are given In the 
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Ewlena paoills deformylaae may play a secondary role In protein 
biosynthesis by preventing the aaoumulatlon of a cellular pool of 
N-formyl-&-methlonlne formed via aberrant formylatlon of free 
methlonlne or via enzymatlo oleavage of N-formyl-&-methlonlne 
from newly synthealeed N-formyl-paptldes. 
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