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ABSTRACT

Acinetobacter nhosphadevorus„ a gram-negative 
bacterium isolated from activated sludgeD was character
ized on the basis of its serological relationship» DNA 
base composition* and nucleic acid homology with Acineto
bacter calcoaceticuso It was found that Ao, phosuhadevorus 
was not serologically related to Ao, calcoaceticus on the 
basis of agglutination studies 0 Mutants of Â . ohospha- 
devorus retained their serological homology0 Ao. ohosoha- 
devorus was found to have a G-4-C ratio of 2>6fo9 whereas the 
range of GtC for calcoaceticus is 38=47$ 0 Homology 
between labeled DNA from Ao. phosphadevorus and unlabeled 
DNA from Ao, calcoaceticus was 17$£0 The reciprocal was lk % 0 

It is suggested that Ao, phosphadevorus can be considered a 
separate species from Ao. calcoaceticus0
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CHAPTER 1

INTRODUCTION

Acinetobacter phos-phadevorus „ a short 0 plump „ rod= 
shaped bacterium0 was isolated from activated sludge from 
a sewage treatment plant„ Originally referred to as plump 
7 (P-7) because of its shape„ it was classified as an 
Acinetobacter because it had characteristics that describe 
that genus« non-acid-forming» gram-negative» non-motile 0 
oxidase negative0 aerobic, and penicillin resistant (4)<, 
Butp because it has other properties unlike Acinetobacter 
calcoaceticusn the type species for this genus» it was ten
tatively considered a different species and given the name 
Acinetobacter phosphadevorus 0 Its properties include the 
ability to accumulate extraordinary amounts of phosphate 
in polyphosphate-containing volutin granules» and the capa
city to degrade various hydrocarbonsB including motor oil
(20, 6)o

This organism has already been intensively studied 
with respect to its metabolic properties (6 ) and physical 
characteristicso Also, some investigation has been done 
on the genetics of hydrocarbon utilization (8 )„ However, 
additional information is needed to firmly establish the 
taxonomic distinction between A 0 phosohadevorus and A 0
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2
calcoaceticuso Therefore, the purpose of this study was 
to investigate this relationship on the basis of their 
antigenic composition, D M  base composition, and DMA 
homologieso

Serology has long been used as a basis for differ
entiating between closely-related species, and even vari
eties of bacteria, and is at times the only way to 
distinguish between two organisms (2 3 ) 0 Other researchers 
(1 5 ) have done serologic studies on species closely relat
ed to Acinetobacter, and have found this to be a rapid and 
useful method for differentiation of similar species.

There has not been work done on the serological 
relationship within the genus Acinetobactero Marcus et al 
(1 5 ) studied 1 82 strains of Herellea vasinicola and 35  

strains of Mima polymorpha„ using fluorescent antibody, 
agglutination, and the Quellung reaction. Two other groups 
of researchers (2 1 , 24) investigated some unidentified 
strains of gram-negative bacilli that resembled organisms 
that may be considered Acinetobacter sp, Ferguson and 
Roberts (?) found ten distinct capsular antigens in 109 
strains of Bacillus anitritum, a considered variety of A, 
calcoaceticus (3)° But all these studies involved only 
organisms similar to or associated with the genus Acine
tobacter , and not the genus itself. Therefore, one ap
proach to establishing the taxonomic distinction between
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Ao calcoaceticus and Ao, -phosphadevorus will be to inves=» 
tigate their serological relationship0

Another method of determining the degree of rela= 
tionship between two organisms is to compare their DNA . 
base compositiono Knowledge of their base composition 
(G+C ratio) is considered to be a valuable tool is assess
ing relatedness(, and it has been used by various research
ers as a taxonomic aid (220 l6 ) 0 Although bacterial DNA 
base composition ranges from 22-74%,, bacteria that are 
closely related genetically or on the basis of numerical 
taxonomy generally have base ratios that are very similar 
(l6 ) 0 According to Sergey's manual (4) and others (3» 12* 
13) o the G-t-C ratios for the genus Acinetobacter vary from 
38-47% o If Ao, phosphadevorus is to be considered a strain 
of Ao. calcoaceticus„ its base composition should be within 
this rangeo Another approach to this problem of taxonomic 
designation? then? is to compare the DNA base composition 
of Ao. phosphadevorus with that of JU calcoaceticuso

The measure of the extent of DNA homology is an 
even more definitive characteristic than DNA base composi
tion and has been widely used in taxonomic studies0 This 
type of study provides a basis for establishing bacterial 
groups as well as the interpretation of phenotypic proper
ties (10)o By allowing single strands of double-stranded 
DNA to reanneal with the single strands of another species? 
under controlled conditions? one can determine the degree



of homology (relatedness) between the two bacteria» A 
third approach to the degree of relatedness of Ao, phosnha 
devorus to Ao, calcoaceticus<, then, is an examination of 
their DNA homology*



CHAPTER 2

STATEMENT OF PROBLEM

The purpose of this study was to investigate the 
relationship of Acinetobacter nhos-phadevorus to Acineto- 
bacter calcoaceticus on the basis of their nucleic acid 
homologies9 DNA base compositions and serological charac
teristics 0 The methods used to determine these phenomena 
included DNA hybridizations density gradient centrifuga
tion, and agglutination reactions0

5



CHAPTER 3

MATERIALS AND METHODS

Microorganisms
Acinetobacter phos-phadevorus was obtained from 

Dr0 Irving Yallo This organism is a gram-negative short 
rod isolated from activated sludge from the Rilling Road 
Sewage Treatment Plant„ San Antonio* Texas0

Acinetobacter calcoaceticus (originally ATCC 
23055) was obtained from Dr» Irving Yallo Acinetobacter 
phosphadevorus mutants P-22 and Cit” and Bacillus anitri- 
turn were obtained from Kevin Garveyo

Escherichia coli (HB-101) was obtained from 
Dr0 Randall Pritchetto

Chemicals
All chemicals used were of reagent grade0 Radio

active inorganic phosphate and -^P-thymine triphosphate 
were obtained from International Chemical and Nuclear 
Corporation* Irvine* California* and were carrier freeo 
Freund0 s incomplete adjuvant was purchased from Difco 
Company* Detroit* Michigan,, Betamax scintillation fluid 
was purchased from Westchem Products * San Diego* Califor
nia SI nuclease was purchased from Miles Laboratories 
Inco* Elkhart * Indiana„

6



7
Media

Acetate II„ Koser citrate0 trypticase soy broth8 

and hydrocarbon broth mediae were used for this study0 

The acetate II broth consisted of 4 g sodium acetate»
0o2 g magnesium sulfate„ loO g potassium phosphate (monQ- 
basic) and lo5 g sodium ammonium phosphate per liter of 
distilled watero The pH was adjusted to 7o5 with 1% KOHo 
Koser citrate medium was procured from Difco Laboratoriesc 
Detroitj, Michigam Trypticase soy broth was obtained from 
Beeton„ Dickinson and Coo0 Cockeysville0 Maryland* The 
hydrocarbon medium was prepared the same as acetate II 
(omitting the sodium acetate)» with 10 ml hexadecane added 
per liter as the carbon source*

Rabbits
New Zealand white rabbits (female8 adult, approxi

mately 2 Kg each) for inoculation were obtained from de
partmental supplies* Two rabbits were used for each 
organism*

Stains
Neisser stain was used to confirm the presence of 

volutin granules in A* phosphadevorus (20)*

Preparation of Antibody
A* calcoaceticus and A*, phosphadevorus were grown 

in acetate II broth medium for 24 hours, harvested, and
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washed in phosphate-buffered saline (PBSs 0o01 M K2HP0 =̂> 
KHgPO^ buffer in O0855S NaCl at pH ?o5) three timesp and 
then resuspended in PBS0 The cells were then dialyzed 
against a 2% glutaraldehyde solution overnight at 4 C to 
kill and fix the cells0 They were then dialyzed against 
PBS at 4 G for 24 hours with four changes of PBS to remove 
the glutaraldehyde0 The cellular suspension was then ready 
for injection into the rabbits0

One ml of the bacterial suspension was mixed with 
1 ml of Freund0s incomplete adjuvant, emulsified, and the 
emulsion was injected intramuscularly with a 3 ml syringe, 
2 5 gauge needle, into the hind leg of the rabbit0 Prior 
to the first injection, blood was taken from the marginal 
ear vein of each rabbit, separated, and stored for later 
use to establish controls0 The injections were continued 
once a week for six weeks, at which time blood was again 
taken from the ear to determine titer of the antibody pro
duced 0 When agglutination titer reached 1280 (about six 
weeks), heart punctures were performed to collect sera,

Collection of Sera
The rabbits were secured to a rack with their 

ventral side up and front and hind legs securely tied, A 
vacutainer with a 2 0 ga, li inch needle was inserted into 
the heart and a 2 0 ml vacutainer tube was slipped into the 
sleeve0 When the tube was almost filled, it was carefully
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removed and another inserted,. When the second tube was 
almost filledg it was removed and the vacutainer with
drawn from the hearto This technique allowed for addi
tional collection of sera at weekly intervals without 
killing the rabbits„ The blood was allowed to clot* the 
clot removed after two hours at room temperature, and the 
serum refrigerated at 4 C overnight0 The straw-colored 
serum was then decanted from the remaining cells and was 
passed through a 0o22 urn filter (Mi H i p  ore Mi 11 ex-GS dis
posable unit) into capped serum bottles and kept frozen 
until usedo

Determination of Titer
The titer of each sera was determined by serially 

diluting the antisera with PBS and reacting each dilution 
with an equal amount of the homologous antigen,, The titer 
was considered to be the reciprocal of the greatest dilu
tion that gave a positive reaction (2) 0 The final dilu
tion is considered in determination of the titer; ioeo, if 
a IslO dilution of serum is mixed with an equal volume of 
cell suspension, its titer would be 2 0 „

Agglutination
The agglutination reactions were performed on a 

plastic petri dish ( 1 0 0 mm x 15 mm) by mixing one drop of 
the diluted sera with one drop of the cell suspension to 
be tested. Controls were run by mixing the diluted sera
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with PBS and also combining the cell suspension with PBS* 
The sera and cells were allowed to react for about one 
hour at room temperature, and then observed under a dis
secting microscope for any agglutination reaction,,

D M  Extraction
D M  for hybridization analysis was extracted from 

cells grown in trypticase soy broth for 18 hours at 2 5 Co 
D M  for determination of G4-C content was extracted from 
cells grown in 5 0 ml of Koser citrate broth containing 
10 mCi of Ĥ '̂ POjj, per ml0 The cells were harvested and 
washed three times in NaCl-Tris (0ol5%» o050 m) and, after 
the third washing, resuspended in NaGl-Tris~EDTA (0,15 M, 
o05 M, o002 M0>o They were then lysed with sodium do- 
decylsulfate (Qo5% final concentration) and digested with 
pronase (O0I7S total concentration) overnight at 37 Co The 
cleared lysates were then extracted with phenol (50 mM 
Tris-saturated phenol), using Zfe isoamylalcohol in chloro
form to remove the phenol phase0 An equal amount of phenol 
was added to the D M  solution, and three treatments of 
chloroform-isoamyl alcohol were used to remove the phenol0 
The phenol-chloroform sequence was repeated once„ The 
nucleic acid was then precipitated with 95% ethanol (two 
volume) at -16 C overnight0

The ethanol-precipitated nucleic acid was pelleted 
at 1 2 , 5 0 0  x g for 2 0 minutes at 10 C, the ethanol poured
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offg and the nucleic acid dried in a vacuum dessicator for 
30 minuteso To obtain unlabeled DNA for hybrid!zation0 

the nucleic acid was resuspended in 5 ml of 0o5 N KOH and 
incubated at 37 C overnight0 Then0 0o5 ®1 of 5 N HCL was 
added to neutralize the KOHD 2 ml of water and 14 ml of 
9 5% ethanol were also added» and the tubes containing the 
DNA again frozen overnight0 The pelleting and dessicating 
steps were repeatedg and the DNA resuspended in 1 ml water0 

The DNA concentration was then determined spectrophoto= 
metrically, and the samples were frozen* The 
labeled DNA was resuspended in water without undergoing 
the alkali step o'

G/C Ratio Determinations 
A cesium chloride density gradient was used to 

determine the DNA densities (G/C ratios) of Ao phosoha- 
devorus and A& calcoaceticus * The DNA was layered onto 
CsCl in polyallomer tubes (10 ml) and centrifuged at 
30,000 rpm for 48 hours at 22 G in a Sorvall 0TD=50 cen
trifuge* A hole was then punched into the bottom of each 
tube and 0o25 ml fractions were collected0 The refrac
tive index of some fractions was determined to establish 
a density curve relative to the fraction containing the 
DNA* Samples of the fractions were placed in scintilla
tion vials with 5 ml Betamax and counted to determine the 
fractions with the greatest radioactivity* These fractions
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corresponded to the fractions containing the labeled DNAe 
This cesium chloride -pur i fied D M  was then used for the 
D M  probe for the hybridization*

Nick Translation
The cesium chloride-purified D M  was dialyzed 

against water overnight (three changes) at 10 C p with 
agitation* and precipitated by ethanol overnight. The 
D M  was centrifuged (12*500 x g* 10 C)» the ethanol de
canted* and the D M  dried in a vacuum dessicator. The 
nick translation procedure follows the method of Rigby et 
al (19)o The D M  was resuspended in 150 ul of sterile 
HgO* and a 50 ul sample of this was taken and mixed with 
5 ul Tris-HCl* 10 ul 2 mercap.tomethanol * 5 ul MgClg* and 
15 ul of activated DMse. This mixture was incubated at 
37 C for 15 minutes* after which 10 ul of a 2 mM dilution 
of three nucleotides (ATP* GTP* CTP) were added. After a 
1 ul sample was taken for a control* 100 ul of ^2P=labeled 
TTP were added* along with 2 ul D M  polymerase* and the 
mixture incubated at 15 C for two hours. After 30 minutes* 
a 1 ul sample was taken to determine the progress of the 
reaction.

After two hours* the reaction was stopped by the 
addition of 0.1 M EDTA (20 ul)* the D M  mixture was loaded 
onto a sephadex column and eluted with a buffer containing 
0.1 M Tris* 1 mM EDTA* and 0.1% sarkosyl. Five-tenth ml



fractions were collected and 5 ul aliquots of these frac
tions were placed onto glass fiber filter disks and dropped 
into scintillation vials containing 5 ml Betamaxo The 
fractions with the greatest radioactivity were combined 
and stored in a freezer overnight (-10 C ) 0 This DNA was 
then passed through a hydroxyapatite column, which ab
sorbed any double-stranded DNA„ but allowed the single- 
stranded DNA to pass through0 Fractions from this column 
were collected, counted for radioactivity, and the highest 
fractions combined for the hybridization with cold DNA,

DNA Hybridization
The hybridization procedure and nuclease digestion 

followed the method of Britten and Kohne (5)° A reaction 
mixture was prepared containing labeled and unlabeled DNA, 
calf thymus DNA, 4 o0 M Nad, loO M Tris-HCl, O d  M EDTA, 
and double-distilled water. Fifty ul samples were sealed 
into 5 0 ul pipets and immersed in an ethylene glycol bath 
at 110 C for five minutes. Two samples were then removed 
and frozen at - 2 0  Ca the remaining samples were incubated 
at 64 C, At the desired time points, one sample was re
moved and frozen at -20 C, Samples were kept in the freez
er until all samples were collected. The SS DNA was then 
differentiated from the DS DNA by SI nuclease digestion.

13



Nuclease Digestion
The hybridization sample was diluted into 1 „ 7 ml 

of SI nuclease buffer* mixed well* and dispensed into 
three separate test tubes (0o5 ml each)„ SI nuclease was 
added to two of the tubes* the third tube remaining as a 
control for total counts« The reaction mixtures were 
then incubated at 43 C for one and one-half hours* and the 
undigested DNA was then precipitated with TCAo The TCA- 
insoluble DNA was collected on millipore filters ( 2 5 mm* 
045 um)* the filters dried and placed in scintillation 
vials and counted to determine the hybridization curve of 
the reaction mixtures0



CHAPTER 4

. RESULTS

Serological Relationship
The serological relationship between Acinetobacter 

t>host>hadevorus and Acinetobacter calcoaceticus was inves= 
tigated using antiserum produced by injecting rabbits 
with preparations of killed bacteria,, Three other iso
lates were tested in addition to the two mentioned above* 
Bacillus anitritum and two other strains isolated from an 
Ao nhosnhadevorus parent culture § these two strains were 
designated P-22 and. Cit=’o

Before testing the bacteria against the antisera* 
the titers of the antisera were measured and found to be 
in excess of 1024„ The Ao ohosohadevorus serum had a titer 
of 2048* and the JU calcoaceticus serum had a titer of 
4096 0

When Ao. nhosohadevorus was tested with sera pre
pared against Ao. nhosnhadevorusn agglutination occurred 
within one-half hour0 However* when Ao. phosohadevorus was 
tested with sera prepared against Ao calcoaceticuso no 
agglutination occurred* even after 18 hours* When A0 
calcoaceticus was tested against the Ao. calcoaceticus se
rum* agglutination occurred within one-half hour; no

15



agglutination was observed when Ju calcoaceticus was test
ed against JU •phosuhadevorus serum9 even after 18 hours 0 
These tests were performed several times with different 
antigen concentrations to determine the titer that gave 
the most consistent reactiono It was necessary to use 
various titers of serag because the concentration of bac
teria varied somewhat from test to test (see Discussion)n 

When Ho, anitritum was tested against the t>hos~ 
phadevorus and Ao, calcoaceticus sera, no agglutination was 
observed for either» even after 18 hours0 Howeverg P - 2 2  

and Cit“ isolates were both agglutinated by the Ao, phos- 
phadevorus sera, but not by the Aj, calcoaceticus sera0 The 
agglutination with the Ao, phosphadevorus sera occurred 
within one-half hours the test against the Ao, calcoaceticus 
sera was observed for 18 hoursc In all testsy both the 
isolate and serum controls were negative (Table 1 ) 0

Due to the tendency of these organisms to form 
clumps o it was initially difficult to determine the differ
ence between normal clumping and true agglutinations After 
repeated trials and adjustment of serum titer, it became 
rather easy to make this distinctions A negative reaction 
appears as a somewhat uniform suspension of small clumps of 
bacteria, whereas a positive reaction results in the forma
tion of large aggregates of cells scattered throughout the 
suspension (Figure 1 ) 0 The controls posed no problem in

16
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Table 1„ Comparative Agglutination Reactions of Bacteria 

with Sera Against Acinetobacter nhosohadevorus . 
and Acinetobacter calcoaceticus

Antisera
Ao, Ao,

•phosphadevorus calcoaceticus Control

Ao phosphadevorus 
Ao calcoaceticus 
Bo anitritum 
P=22a 
Cit"b 
Control0

aP'=22 is a plasmid minus mutant isolated by Kevin Garvey 
from an Ao. phosphadevorus parent culture0

^Cit" is a citrase minus mutant also isolated by Kevin 
Garvey from an iu phosphadevorus parent cultureo

cPhosphate=*buffered saline 0
+ indicates agglutination0

- indicates no agglutination0

Antigen
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Figure 1. Typical Agglutination Reactions of Acinetobac- 
ter phosphadevorus

A. Positive reaction showing bacterial agglutination (xl2). 
Be Negative reaction showing bacterial clumping (xl2).
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interpretation,. When, the bacterial suspension was mixed 
with PBS0 clumping of the bacteria could be observed, but 
these appeared as uniformly-dispersed clumpsc When the 
serum was mixed with PBS, nothing but a clear solution 
could be observed (Figure 1)„ No agglutination was ob
served with the pre-immunization serumo

Base Composition Values
The G+C ratios of calcoaceticus and A_o, phos- 

phadevorus were determined by graphing the counts per 
minute of radioactivity of the fractions from the cesium 
chloride gradient against the fraction number to deter
mine which fraction(s) contained the DNA0 On the same 
graph, the density of the fractions was plotted against 
the fraction number<> This density was obtained by mea
suring the refractive index of the fraction and converting 
it to density (1) 0 The density of the DNA fraction was 
then determined, and the G-s-C % ratio was calculated using 
the formulas •

G+C % = density - lo6 6 0 g/cm3 (2 2 )
0O98

The G-s-C % of the Ao. calcoaceticus DNA was calcu
lated to be 4409% (Figure 2), whereas the G-s-C % of the Ao 
phosphadevorus DNA was calculated to be 3 6# (Figure 3)°
The DNA of an isolate of Escherichia coli (HB-101) was 
also measured to test the accuracy of the technique, g.nd 
its G-s-C % was calculated to be 51$ (Figure 4 ) 0
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Figure 2. Cesium Chloride Density Gradient Centrifugation 
of Acinetobacter calcoaceticus
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Other researchers have reported G+C ratios in 

Acinetobacter to range from 40=46 08% (12)„ 3 8 = 4 7 0 (13)p 
40-460 (11), and 4O-4?0 (4)0 The G+C ratio for E* coli 
has been reported as 50=51% (4)0

Nucleic Acid Hybridizations 
DNA-DNA reassociation kinetics studies were con

ducted to determine the degree of homology between A<> 
calcoaceticus and Ao. t>hosphadevorus DNAs0 When 32pG 
labeled A^ phosnhadevorus DNA was reannealled with cold 
Ao phosphadevorus DNAP the reaction went to 840 reasso
ciation,, while the reannealling of ^^P-labeled A^ phos- 
phadevorus D M  with cold JU calcoaceticus DNA, the 
reassociation went to only 17%o ^2P-labeled A 0 phospha- 
devorus DNA was also reannealled with unlabeled salmon 
sperm DNA as a control* and this reassociation was only 
40 (Figure 5)o

The reciprocal reassociation was also tested, 
using 32p=iabeled Ao. calcoaceticus DNA as the probe0 The 
homologous reassociation was 75%» whereas the heterologous 
(with cold Ao. ohosohadevorus DNA) reassociation was only 
l4%o The reassociation with salmon sperm DNA went to 10 
(Figure 6)0
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Figure 5* Reassociation Kinetics of Labeled DINA from 
Acinetobacter phosohadevorus
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CHAPTER 5

, DISCUSSION

A bacterium isolated from activated sludge was 
placed in the genus Acinetobacter on the basis of its 
morphology, gram reaction, resistance to penicillin, 
negative oxidase test, and non-motility. But, because it 
had other characteristics, namely, the ability to take up 
and store phosphate and to metabolize many various hydro
carbons, that did not fit the type species Acinetobacter 
calcoaceticusn it was tentatively given the name Acineto
bacter phosnhadevorus 0

This study was undertaken to determine the rela
tionship of A,, nhosphadevorus to A^ calcoaceticus on the 
basis of serology, DNA base composition, and DNA homology. 
Although studies have been done in these areas on Acine
tobacter , as well as the related genera Moraxella, Mima, 
Herella, Achromobacter, and Neisseria (15o 3, 12, 11, 9,
7), previous work on JU phosphadevorus has been restricted 
to metabolic studies (6), phosphate uptake and volutin 
accumulation (20), and some genetics (8),

The results of this study indicate that A,, phos
phadevorus is not serologically related to A^ calcoaceticus 
or Bacillus anitritum, since there was no agglutination

26
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when heterologous antigen and antisera were mixed0 Two 
mutant strains derived from Ac, phosuhadevorus„ Git” and 
P=220 agglutinated with Ao_ phosphadevorus sera "but not Ao 
calcoaceticus serag indicating retention of their sero
logic type0

The antigens involved in this reaction are 0 
rather than H antigens* since Acinetobacter spo do not 
possess flagellao This type of. agglutination gives rise 
to a compact, granular type of agglutination, rather than 
a flocculant agglutination typical of H antigens0 Because 
there are no flagella present, the cells agglutinate to 
each other, forming a denser mass than if the cells were 
held together by their flagella (2)0 The possibility 
exists that capsular antigens may also be involved since a 
capsule containing some polypeptides is produced by Ao 
phosphadevorus 0 Since the two mutant strains derived 
from Ao, phosphadevorus retained their serological speci
ficity with the parent culture, it is likely that the 
genes involved with citrate utilization and plasmid oc
currence are not linked to genes determining somatic 
antibody format!ono

Due to the clumping nature of Ao. phosphadevorus„ 
it was somewhat difficult to establish accurately a stan
dardized concentration of cells0 Because of this problem, 
the concentration of bacteria varied somewhat with each
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teste resulting in different titers each time a test 
was done0

The D M  of Ao. ohosnhadevorus was determined to 
have a base composition (G+C ratio) of 3 6% using buoyant 
density in cesium chloride and refractive index0 The G+C 
ratio for Acinetobacter has been determined by various 
researchers to range from 38-47$ (128 13d 11» 4)„ and the 
isolate of JU calcoaceticus tested in this study was cal= 
culated to be 4409^ d which is in the expected range for 
Acinetobacter sp0 Although bacterial D M  base compositions 
vary from 22-74$ (16),, the range within a species is much 
more limited; i „e<> g Acinetobacter sp0 is 38-47$ G+Co

Similar overall D M  base compositions are a pre
requisite for any extensive D M  homology, which is an im
portant criterion for genetic compatibility» In fact, 
renaturation between heterologous D M  can occur only if 
the overall base compositions are similar and if the 
organisms are genetically related (16)0

There are two disadvantages involved with deter
mining base composition in this manner, according to 
Schildkraut et al (22)0 One is that although the total 
proportion of guanine and cytosine can be determined, the 
individual amounts of guanine or cytosine cannot be deter
mined 0 The other is that odd bases dr glucose could have 
an effect on the density of the D M ,  Neither of these 
situations, though, creates much of a problem since in
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most cases the guanine and cytosine content of double- 
stranded DMA are about equal,, and a comparison of density 
values derived from buoyant density and melting point 
determinations can detect the presence of odd bases or 
glucose (22)o

D M  homologies between the JU nhosphadevorus probe 
and cold A0 calcoaceticus DMA* and the Ao calcoaceticus 
probe and cold A^ phosphadevorus D M  were 17% and 
respectivelyo D M  homology studies are considered to be 
an important criterion in determining the genetic related
ness of two organismso They provide a common base for 
establishing bacterial groupsD which does not depend on 
specific phenotypic tests,, Since D M  homology values agree 
very well with the traditional biological properties used 
to classify bacteriap these values can serve as a basis 
for interpreting phenotypic properties (10)„

Ravin (18) proposed the term "genospeciesg" which 
refers to "a group of individuals who are potentially able 
to contribute top or share in0 a common gene poolo"
Johnson (10) suggests a scheme that specifies the degree 
of D M  homology that would be expected in order for two 
organisms to be considered the same genospeciesg sub
species, and variety. According to his proposal, bacteria 
of the same variety would exhibit DNA homologies of 70- 
100%, of the same subspecies 6 0 =70%, and of the same



genospecies a homology of at least His proposed re
quirement for "closely related genospecies" is a homology 
of about 20^o The data presented in this study suggest 
that Ao, phosohadevorus can be considered a different spe
cies from Ao, calcoaceticus„ as their DNA homologies are 
even less than 20%o

As a preliminary study» the possibility of thy
midine uptake by Ao, phosphadevorus was investigated for 
the sake of comparison to what is known about Acinetobacter 
sp0 and to devise a method of labeling the DNA for future 
studieso Previous work has been done in this area (17,,
14)„ including the genus Moraxella„ and in every case it 
was found that all isolates were unable to assimilate 
radioactive thymine or thymidine0 In this study0 iu phos
phadevorus was tested for uptake of %  thymidinep using a 
variety of media and amendments (unpublished data)* and 
it was found that Ao phosphadevorus was unable to incor
porate thymidine in its DNA0 This finding agreed with 
previously published data on Acinetobacter»

One possible explanation for this inability is the 
lack of an enzyme or enzymes necessary to assimilate or 
metabolize thymidineo Jyssum and Bovre (14) were unable 
to find any significant activity of three enzymes involved 
in thymidine metabolism in three Acinetobacter strains * 
and similar observations were reported by Ovrebo and 
Kleppe (17)* who studied five strains of Ao calcoaceticus0
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In both cases„ the researchers were unable to demonstrate 
any significant activity of thymidine phosphorolasee nu
cleoside deoxyribotransferase, and thymidine kinase by 
these Acinetobacter strains0 In addition, no auxotrophic 
mutants were isolated, suggesting the lack of enzymes 
necessary to metabolize thymidine (l?)o

From the data presented in this study, it appears 
that Ao. phosohadevorus has a significantly different 
genome from Ao. calcoaceticuso Phenotypically, they have 
much in common, sufficient to be classified in the same 
genus, but there are important genotypic differences ( D M  
base composition and D M  homologies) to warrant consider
ing Â . phosohadevorus a different species than A0 
calcoaceticuso

Further investigations with DNA homologies of A 0 
phosohadevorus with other related species may give more 
information on how A^ phosohadevorus is related to the 
other oxidase-negative species0
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