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SUMMARY: T h e  s t a t u s  of n o m e n c l a t u r a l  a n d  

t a x o n o m i c  p r o b l e m s  w i t h i q  t h e  t r i b e  P r o t e e a e  

w a s  r e v i e w e d  a n d  p r o p o s a l s  w e r e  m a d e  r e l a -  

t i v e  t o  t h e  g e n e r a  a n d  s p e c i e s  w i t h i n  t h e  t r i b e .  

I t  w a s  s u g g e s t e d  t h a t  t h e  p r o p o s a l s  s h o u l d  b e  

c o n s i d e r e d  b y  t h e  J u d i c i a l  C o m m i s s i o n  of t h e  

N o m e n c l a t u r e  C o m m i t t e e  of t h e  I n t e r n a t i o n a l  

A s  s o c i a t i o n  of  M i c r o b i o l o g i c a l  S o c i e t i e s .  

The purpose of this paper is to present  proposals con- 

cerning the nomenclature and taxonomy of the bacter ia  of 

the Proteus and Providence groups and to request consider- 

ation of the proposals by the Judicial Commission of the 

Nomenclature Committee of the International As sociation of 

Microbiological Societies. 

In a n  ear l ie r  communication (1958) the wri ter  reviewed 

this subject and expressed the view that the bacteria of the 

Providence group should not be incorporated into the genus 

Proteus as i t  was constituted by Rustigian and Stuart  (1945) 

and in Bergey's Manual (6th ed. ,  1948; 7th ed. ,  1957). Al- 
though members  of the Providence group resemble Proteus 

morganii and Proteus ret tger i  in several  respects,  they 

differ markedly f r o m  Proteus vulgaris and Proteus mirabi l is  

in fundamental character is t ics  such as failure to liquefy 

gelatin and failure to produce abundant amounts of hydrogen 

sulfide. Therefore, the author does not agree  with the in- 

corporation of the Providence group into the genus Proteus 

as Proteus inconstans as proposed by Shaw and Clarke (1955) 

and a s  was done in the 7th edition of Bergey's Manual (1957). 

Numerous investigators (e. g. Stuart  gt 51., 1943;1946; 

Buttiaux gt a_l. , 1954; Ewing g &., 1954; Shaw And Clarke, 

1955) have pointed out the resemblance and relationship of 
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the Providence group to p. morganii and ,P. rettgeri ,  hence, 

there can be little doubt but that they should be placed in the 

same principal division or  tr ibe,  as suggested by Ewing 

(1958). However, i f  the classification of the genus Proteus 

given by Rustigian and Stuart (1945) is retained, i t  is the 

wri ter ' s  opinion that the Providence group should be main- 

tained a s  a separate entity within t,hat principal division o r  

tr ibe.  In this event the proper  generic t e r m  for  the Provi- 

dence group would be Providencia, characterized and named 

by Kauffmann and Edwards (1 952). 

In his classification of Enterobacteriaceae published in 

1953, Kauffmann divided Proteus into three genera: Proteus 

(including ,P. vulgaris and ,P. mirabilis) ,  Morganella (M. 

morganii), and Rettgerella (R,. rettgeri) .  The Pravidence 

group was maintained a s  a separate entity, Providencia, in 

that system (Kauffmann, 1953). Proom (1955) pointed out 

that the Providence group bacteria formed a nutritionally 

homogeneous group, which differed f rom ,P. re t tger i  on one 

hand and f rom the remaining species of Proteus on the other.  

Proom also pointed out that i f  the generic definition of L o -  

- teus were  widened to include Providence, and ret tger i  (sic), 

the definition would become too vague to be useful and sug- 

gested that as an alternative, a new genus might be estab- 

lished to include Providence and ret tger i  (sic). Ewing (1958) 

did not agree  with either of the above-mentioned proposals 

and suggested a compromise schema, in which the gelatin 

positive, hydrogen sulfide positive species were retained in 

the genus Proteus,  while the gelatin negative, hydrogen sul-  

fide negative species were placed in  a genus Morganella. 

Providence group cultures were included in Morganella a s  

Morganella inconstans. This schema was not particularly 

advocated o r  recommended; i t  was merely presented for 

consideration as an alternative. Mention should be made of 

the proposals of several  investigators (e. g., Kauffmann and 

Edwards, 1952; Buttiaux 6 51, l954), which included both 

- P. vulgaris and ,P. mirabi l is  in a single species'called Pro- 
teus hauser i .  However, i t  is  the opinion of the author that 

adequate differences exist in  the biochemical reactions given 

by st ra ins  of ,P. vulgaris and ,P. mirabi l is  to warrant  their  

status a s  separate  pecies (v. Ewing, Suassuna and Suassuna, 

1960, for  references and biochemical reactions). 

None of the proposals mentioned in  the foregoing para-  

graph has  found wide acceptance or  usage. On the contrary,  

-- 
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the classification of the genus P r o t e u s  given by Rustigian and  

Stuar t  (1945) has  found wide acceptance  and usage  (as in 

B e r g e y ' s  Manual, 6th ed . ,  1948). F u r t h e r ,  the validity of 

the epithet inconstans as employed in  connection with P rov i -  

dence group bac te r i a  now may  be  questioned and  the  s ta tus  

of the gener ic  t e r m  Morganella Fulton should b e  reviewed. 

The specific epithet inconstans i s  questioned because  the a d  

- hoc Commiss ion  on Neotype Cul tures  of the International 

Enterobacte r i aceae  Subcommittee found that the available 

culture of Baci l lus  inconstans 0-rnstein was  not a m e m b e r  

of the Providence  group and hence was  unacceptable as  the 

neotype s t r a in  (Dr.  S. T .  Cowan, pe r sona l  communication, 

1958). A cul ture  of the s a m e  number  (NCTC 2481) was  

examined by  the wr i t e r  a t  a n  e a r l i e r  date (1954) and was  

r epor t ed  a s  a m e m b e r  of the  Providence  group, atthough 

i t  belonged to a r a r e  biotype and was  atypical ( suc rose ,  

adonitol, and  inositol  were  not f e rmen ted  and growth on 

Simmons '  c i t r a t e  med ium was delayed six days).  According 

to information that accompanied i t ,  the s t r a in  (NCTC 2481) 

was  not a n  original Orns te in  cu l ture ,  but one identified as 

B,. inconstans Orns te in  by o ther  inves t iga tors  (Dr .  S. T .  

Cowan, pe r sona l  communication, 1954; Shaw and  C la rke  , 
1955). Since or ig ina l  cu l tu re s  of B,. incons tans  Orns t e in  

a r e  unavailable and  since the cu l ture  so designated by o ther  

inves t iga tors  is  unacceptable as  a neotype cu l ture  of the 

spec ies ,  it is  apparent  that t he  epithet inconstans is  invalid 

and should b e  re jec ted .  The t e r m  Morganella w a s  proposed  

by Fulton (1943) f o r  a genus i n  which bac te r i a  f o r m e r l y  

known as  Bac te r ium morgani i  (syn. Salmonella morgani i )  

and  as  Bac te r ium columbense (Castellani)  we r e  included. 

B a c t e r i u m  morgani i  p rev ious ly  was  ass igned  to the genus 

P r o t e u s  by Rauss  (1936) and by Rustigian and Stuar t  (1941, 

1943). F u r t h e r ,  a cul ture  of B,. columbense CasteLLani 

examined in 1950 by the w r i t e r  a t  the late P r o f .  R .  S. B r e e d ' s  

reques t  was  identified as Esche r i ch ia  &i (06:Hl). However 

i t  appea red  that the t e r m  Morganella was valid under  the 

ru l e s  of nomenclature and  available,  i f  needed, f o r  u se  i n  

connection with a subdivided genus P r o t e u s  (as proposed  

by  Kauffmann, 1953; o r  by Ewing, 1958), s ince  the valid 

spec ie s  _P. morgani i  was  included i n  it as Morganella m o r -  

ganii .  The spec ies  Morganella columbensis Fulton would 

be excluded f r o m  the genus i f  i t  w e r e  adopted in the sense  

proposed  by Kauffmann (1953) o r  by Ewing (1958). 
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Other specific epithets that  have been proposed f o r  u se  in 

connection with Providence group bacter ia  a r e  Providencia  

alcalifaciens (v. inf .), Providencia providenciae Kauffmann 

and Edwards (1952), and P ro teus  s tuar t i i  Buttiaux eJ &., 
(1954). The la t ter  invest igators  stated in  effect that  the only 

difference between m e m b e r s  of the Providence group and 

cul tures  of ,P. r e t tge r i  was the absence of u r e a s e  i n  the f o r -  

m e r  and proposed the name P r o t e u s  s tuar t i i  fo r  the P rov i -  

dence group mic roorgan i sms  while retaining ,P. r e t t g e r i  in 

the genus P ro teus .  The absence of a u r e a s e  sys t em is  not 

the only difference between cul tures  of ,P. r e t tge r i  a n d m e m -  

b e r s  of the Providence group, a s  will be apparent  whenmore 

complete biochemical react ions of large numbers  of s t r a i n s  

of each a r e  compared (v. Ewing, Tanner ,  and Dennard, 1954; 

the tabular data summar ized  by Ewing, Suassuna, and Suas- 

suna, 1960; Kauffmann, 1956; and the work of P room,  1955, 

cited above). However, the epithet s tuar t i i  employed by 

Buttiaux gt a l .  , (1954) i s  available,  i f  needed fo r  u se  in a 

different combination in  connection with the Providence group 

bacter ia  i . e .  Providencia s tuar t i i  comb. nov. On the con- 

t r a r y ,  the specific epithet providenciae in Providencia provi- 

denciae Kauffmann and Edwards is  regarded as  invalid, since 

the species  was not defined o r  character ized.  Recently, 

Suassuna and Suassuna (1960) reexamined a culture (ATCC 
9886) of Eberthella alcalifaciens,  originally isolated,  de- 

scr ibed,  and named by De Salles Gomes (1944, quoted by 

Suassuna and Suassuna, l960) ,  and found i t  to be a typical 

m e m b e r  of the Providence group. Since a n  authentic cul ture  

of this species  was available and since the description of the 

species  and the name were validly published, the epithet 

alcalifaciens c l ea r ly  had pr ior i ty  as a specific name f o r  the 

type species  of the genus Providencia.  Therefore ,  the name 

of the type species  should be Providencia alcalifaciens (De 

Salles Gomes, 1944) Ewing comb. nov. 

Fo rmer ly ,  the Providence group was divided into two 

biogroups, each of which contained numerous biotypes 

(Ewing, Tanner,  and Dennard, 1954). More recently,  the 

author has  employed the t e r m s  subgroup A and subgroup B 

f o r  biogroups 1 and 2, respectively,  since this  terminology 

is  analogous to that employed in other  groups,  e . g .  the 

Aerobacter  andshigel la  groups (v. Ewing andEdwards,  1960). 

The two subgroups were established on t h e  b a s i s  of the r e -  

actions given by 669 cul tures  of Providence group bac te r i a  
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28 0 

0 20 

0 24 

(Ewing, Tanner and Dennard, 1954;  Ewing and Davis, unpub- 

lished data).  Subgroups A and B a r e  fu r the r  subdivided into 

biogroups, as  indicated in  Table 1 .  F r o m  these data i t  m a y  

be  seen that 8470 of the cul tures  could be placed in  subgroup 

A and 1670 belonged to subgroup B . About 91% of the subgroup 

A s t r a ins  were aerogenic  while 9% were  not. Only four cul- 

t u r e s  (0.70Jo) within subgroup A fermented inositol  a s  well as  

adonitol and l e s s  than 570 of the aerogenic  s t r a ins  failed to 

produce acid f r o m  adonitol. About 670 of subgroup B cul tures  

fermented bothadonitol  and  inositol  andonly 6.570 of the total  

number failed to produce acid f r o m  e i the r  of these subs t r a t e s .  

0 28 5 

0 20 4 

0 24 4 

16 

Table 1. Subgroups within the Providence group. 

Subgroup 
and 

Biogr oups 

Subgroup A 

Biogroup 1 

2 
3 
4 

Subgroup B 

Biogroup 5 

6 

No. of 

Cultures 

562 1 
490 0 

20 20 0 

0 24 

107 I 
101 I 0 101 

6 0 6  

I 

Adonito I Ino sito 1 

+ - I + - 1 P e r  cent 

Hence, with the exception of the 24 s t r a ins  of biogroup 4 

(Table 1), the division between subgroups A and B was c l e a r .  

Therefore ,  two species  m a y  b e  e r e c t e d  within the genus 

Providencia.  These spec ie s  would be Providencia alcalifa- 

ciens,  corresponding to subgroup A, and Providencia s tua r t i i  

corresponding to subgroup B .  

The four species  of P ro teus  included in the classification 

of Rustigian and Stuart  (1945) a l l  a r e  named with legit imate 

specific epithets and these a r e  well known and recognized. 

Since the re  is no bas i s  f o r  challenge known a t  present ,  the 

fou r  specific epithets m a y  be conserved. 

- 
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This review of the  s t a tus  of the nomenclature of m e m b e r s  

of the P r o t e u s  and Providence  groups led the w r i t e r  to the 

conclusion tha t  i t  would be  be t t e r  t op ropose  a t r i be  P r o t e e a e  

consisting of two genera ,  P r o t e u s  and Providencia  than to 

recommend e i the r  consolidation of the two genera  into one 

as  proposed by Shaw and  Clarke  (1955) and a s  in  the 7th edi-  

tion of B e r g e y ' s  Manual (1957), o r  subdivision in to  seve ra l  

genera  as  proposed  by  Kauffmann (1953) and  o t h e r s .  The 

pr inc ipa l  r easons  fo r  th i s  conclusion a r e  the fac t  that v e r y  

l i t t le change would be  n e c e s s a r y  in the existing t r ibe  P r o -  

t eeae  (Bergey ' s  Manual, 1957), the fac t  that  the ma jo r i ty  of 

the  epithets a r e  a l r eady  in  use  and a r e  well  known, and the 

fac t  that the nomenclature would be  in  conformity with taxo- 

nomic schemata  accepted by many inves t iga tors ,  e .  g . ,  that 

p roposed  by Ewing and Edwards  (1960), which h a s  been a c -  

cepted by  the Subcommittee on Enterobac ter iaceae  of the 

Amer ican  Society fo r  Microbiology (v. Repor t ,  1961). F u r -  

ther ,  i t  would be e a s i e r  to change the nomencla ture ,  should 

the need a r i s e  i n  fu ture ,  than would b e  the c a s e  i f  m o r e  ex- 

tensive rev is ions  were  adopted a t  th i s  t ime .  Nomenclature 

is not en t i re ly  s ta t ic  and changes m a y  be  n e c e s s a r y  in the 

future as additional t e s t s  of taxonomic value a r e  d i scove red  

and applied.  However,  the w r i t e r  be l ieves  that the  p roposa l  

f o r  a t r ibe  P ro teeae  with the two gene ra  P r o t e u s  and P rov i -  

dencia adequately f i l l s  both nomencla tura l  and taxonomic 

needs  for the p r e s e n t  and probably for  some time to come as 

well.  The two gene ra  proposed  by  Ewing (1958) a l s o  would 

fulfil the needs ,  but the au thor  does not wish to  p r e s s  th i s  

point, principally because  tha t  proposa l  involves the  use  of 

new names  and  combinations of names  that would b e  unfami- 

l i a r  to many. 

A s  a r e su l t  of these  cons idera t ions  the following nomen- 

c la ture  and definitions fo r  the t r ibe  P ro teeae  and the two 

contained genera  P r o t e u s  and  Providencia  a r e  p re sen ted .  

Fami ly  X Enterobac ter iaceae  Rahn 

Tr ibe  IV P r o t e e a e  Cas te l lan i  and Cha lmers  

Motile bac te r i a  that conform to the definition of the family 

En te r  obac ter iaceae  . Phenylpyruvic ac id  is  produced rapidly 

and  abundantly f r o m  phenylalanine. Gas  volumes produced 

f r o m  fermentable  carbohydra tes  by aerogenic  s t r a i n s  a r e  
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relatively s m a l l  (a bubble to about 15%). Urea  is  hydrolysed 

rapidly and  abundantly by m e m b e r s  of one genus .  Lac tose  

is  not fe rmented .  

Genus 1 .  P r o t e u s  Hauser  

The genus P r o t e u s  is  composed of motile bac te r i a  that  

conform to the definition of the fami ly  Enterobac ter iaceae  . 
The bac te r i a  decompose u r e a  rapidly and actively deaminate 

phenylalanine to phenylpyruvic ac id .  G a s  volumes  produced  

f r o m  fermentable  carbohydra tes  by aerogenic  cu l tu re s  a r e  

re la t ive ly  s m a l l  (a bubble to about 1570). Lactose  i s  not f e r -  

mented. Two spec ies ,  P r o t e u s  vulgar i s  and P r o t e u s  mira - 
bi l i s ,  produce hydrogen sulfide abundantly, liquefy gelatin, 

and  s w a r m  on moi s t  a g a r  m e d i a .  Two other  spec ies ,  P r o -  

- t eus  morgani i  and  P r o t e u s  r e t t g e r i  do not p o s s e s s  these  

pa r t i c  u la r c ha ra c t e ri s t ic s . 
The type spec ies  i s  P r o t e u s  vulgar i s  Hause r .  

Genus 2 .  Providencia  Kauffmann and  Edwards  

The genus Providencia  i s  composed of motile bac te r i a  

that  conform to  the definition of the fami ly  Enterobac ter i -  

aceae  , Phenylalanine i s  rapidly deaminated. Gas  volumes  

produced f r o m  fermentable  carbohydra tes  by aerogenic  cul-  

t u r e s  a r e  re la t ive ly  s m a l l  (a bubble to  about 1570). Hydrogen 

sulfide i s  not produced, the Voges -Proskaue r  t e s t  i s  nega- 

t ive,  and u r e a  is  not hydrolysed. Lac tose  is not fe rmented .  

The type spec ies  i s  Providencia  alcalifaciens (De Sa l les  

Gome s) Ewing comb. nov. 

Thus, the genera  and  spec ie s  within the t r i be  P r o t e e a e  

m a y  be given as  follows: 

Tr ibe  P ro teeae  Cas te l lan i  and  Cha lmers  

Genus 1. P r o t e u s  Hause r  

P r o t e u s  

P r o t e u s  

P r o t e u s  

P r o t e u s  

vu lga r i s  Hause r  

mi rab i l i  s Haus e r  

morgan i i  (Winslow et 51.) R a u s s  

r e t tge r i  (Hadley e_t aJ.) Rustigian 

and S tua r t  
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Table 2 .  Characterization and differentiation of species of Proteus and 
Providencia . 

Proteus Providencia 

Substrate or  Test  

Indo 1 

Voges-Proskauer 37°C 

22'C 
Simmons ' cit rate 

Hydrogen sulfide (TSI) 

Urease 

Gelatin 22°C 
.Ly s in e de c a rb  oxy la s e 

Arginine dihydrolase 

Ornithine de carboxyla s e 

Gas f rom glucose 

Mannitol 

Adonitol 

Inositol 

Maltose 

Sa k i n  

E s culin 

E rythr itol 

a -methyl-gluco side 

t - t 

- o r +  + o r -  - 
d d - 
t t 

t t t 

t t - 

* 

- - 

t 

d (+)or - - 

t o r -  - - 
t or  (t) - - 
- - 

t t 

- - 
t t 

t - 
- - 

- 
- - 
- - 
- o r +  t 

4- 

t 4- 
t - 
d(45%+) - 
d(44%+) - 
d(79%+) - 

- - 

- 

N.B. Gas volumes formed f rom glucose a r e  relatively small  

(a bubble to about 1570). 
* A very slight reaction may be apparent after 2 or 3 days' 

incubation. 

+ = positive in 1 or  2 days; - = negative, no reaction; d 7 differdnt 

biochemical types ; 

- or  t majority of strains negative, positive varieties occur. 

t or  - majority of cultures positive, negative varieties occur. 
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Genus 2. Providencia  Kauffmann and Edwards  

Providencia  alcalifaciens (De Salle s Gomes)  

Providencia  s tua r t i i  (Buttiaux e_t ~ 1 . )  Ewing 

Ewing 

The spec ies  of P r o t e u s  and Providencia  a r e  c h a r a c t e r -  

i zed  by m e a n s  of the b iochemica l  reac t ions  given in  Table 2 . 
A neotype cu l ture  of P r o t e u s  vu lga r i s  was  proposed  by  

the a d  hoc Commiss ion  on Neotype Cul tures  of the In t e r -  

national Subcommittee on Enterobac ter iaceae  (v. Repor t ,  

1958). Neotype s t r a i n s  of each  of the o ther  t h ree  spec ie s  

should be  designated a t  a n  e a r l y  da te .  The  type cu l ture  of 

Providencia a lca l i fac iens  is  ATCC 9886. A neotype culture 

of Providencia  s tua r t i i  a l s o  should be designated. 

I t  is suggested that the p roposa l  made h e r e i n  should b e  

cons idered  by the Judic ia l  Commiss ion  of the  Nomenclature 

Committee of the  International Association of Microbiologi- 

ca l  Societies and that anyac t ion  n e c e s s a r y  for i t s  p r e s e n t a -  

tion, conservation, a n d  acceptance  should be taken. 
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