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Summary. - T h e  D N A  o f  10 strains o f  Rickettsia prowazekii, 5 strains 
o f  Rickettsia typhi a n d  1 strain o f  Rickettsia Canada w a s  invest igated 
b y  restriction f r a g m e n t  length  p o l y m o r p h i s m  analysis. Interspecies 
d i f f e r e n c e s  w e r e  characterized b y  a great n u m b e r  o f  noncomigra-
t ing bands.  Us ing  t h e  e n d o n u c l e a s e  Hindlll a n d  Pstl f r a g m e n t s  
comigrat ion as a quant i t ive  criterion, genet ic  similarity coef f ic ient  
w a s  calculated f o r  t h e  pair Rickettsia prowazekii!Rickettsia 
typhi-32.0 %, for  Rickettsia prowazekii!Rickettsia canada-22.1 %, 
a n d  for  Rickettsia typhi/Rickettsia canada-23.5 %. Intraspecies d i f f e ­
rences expressed are very subtle and concern 1-2  noncomigrating 
fragments. T h e  investigated strains o f  Rickettsia prowazekii and 
Rickettsia typhi can be divided into 2 groups without any correlation 
to  the source and period o f  isolation, or to  strain passage history. 
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Introduction 

Classical methods  o f  species differentiation o f  pathogenic rickettsiae 
(seroimmunologic parameters, antigenic and other biologic characteristics) are 
practically non effective for intraspecies (strain) differentiation. Restriction 
fragment length polymorphism (RFLP) o f  D N A  in combination with the  use  o f  
molecular probes is believed to be very promising for this purpose (Regnery  et 
a!., 1983-1986; W o o d  et at., 1984). During earlier RFLP analysis 6 strains o f  
Rickettsia prowazekii were investigated (Balayeva et at., 1989; Balayeva, 1989; 
Rydkina et al., 1990). Here we report on  investigations o f  typhus group rickett­
siae, including 10 strains o f  R. prowazekii, 5 strains o f  R. typhi and 1 strain o f  R. 
Canada, using RFLP. 
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Materials and Methods 

R. prowazekii strains: Breinl, Katsynian, Ananiev, Vladyko, and Kuzina were isolated from 
typhus patients; strains G and Chemikova - from Brill disease patients. T h e  standard strain Breinl 
was  isolated in Poland, all the other strains in the European part of the U.S.S.R., except of strain 
Katsynian, isolated in Armenia. Low virulent strain E o f  R. prowazekii was selected during passa­
ging of t h e  virulent strain Madr id-1  (Spain), its virulent revertant strain EVir was derived in t h e  
U.S.S.R. (Balayeva et al., 1989). 

R. typhi were h u m a n  isolates (strain Wilmington,  U.S.A.; strains G e r  and Museibov,  U.S.S.R.) 
as  well as  t h e  Rattus norvexicus isolate (strain B - l ,  U.S.S.R.) and t h e  Xenopsylla cheopis isolate 
(srain X, U.S.S.R.). Strain 2678 R. canada was isolated f rom ticks Haemaphysalis leporispalustris, 
Canada .  

Rickettsiae were cultivated in yolk sacs of chicken embryos,  t hen  inactivated with 0.1 % formalin 
at 6 ° C  for  24 h r  (Regnery  et a!., 1983). T h e  biomass o f  rickettsiae was purified according t o  
Aniskovich  et al. (1989), using differential centrifugation and verografin density gradient.  

T h e  total rickettsial D N A  was isolated according t o  t h e  me thod  of Priefer  et al. (1984). RFLP 
analysis was carried o u t  as  r ecommended  by Maniatis  et al (1982). 

Results and Discussion 

T h e  restriction endonuclease analysis o f  D N A  o f  3 species o f  typhus group 
rickettsiae revealed considerable and various distinctions o f  the  D N A  restric­
tion patterns. T h e s e  are clearly evidenced in the  high molecular weight z o n e  
that allows to  discriminate easily and reliably the  size o f  fragments (Fig. 1A). 
Side by side with t h e  fragments that differed in their electrophoretic mobility, 
there were many comigrating fragments. This  fact confirmes the  genetical rela­
tionship between the  compared rickettsial species. According to  the  quantita­
tive criterion o f  the  presence o f  coincident D N A  fragments in electrophore-
grams, while using endonucleases  HindiII and  Pstl, the  genetic  similarity coef­
ficient o f  rickettsial species was calculated. T h e  highest coefficient o f  genetic 
similarity was revealed for the  pair R. prowazekii/R. typhi - 32.0 %. T h e  coeffi­
cients  for the  pairs R. prowazekii/R. canada and  R. typhi/R. canada were appro­
ximately similar being 22.7 % and 23.5 %, respectively. 

T h e  differences between strains o f  the same rickettsial species were more 
subtle and concerned 1-2  fragments o f  altered mobility for the  strains o f  R. 
prowazekii and only 1 fragment for the strains o f  R. typhi (Fig. IB, Fig. 1C). 
Strains o f  R. prowazekii were divided into 2 groups by the  criterion o f  presence 
or absence o f  such fragments after cleavage o f  the  D N A  with endonucleases  
BamHl, Cfrlll, £coRI,  Hindlll, Mspl, Mval, Pstl, Xhol (Table 1). This  groups 
were conditionally called as Breinl strain group (Breinl, Ananiev,  G ,  L, 
Vladyko, Chemikova,  Kuzina) and E strain group (E, EVir, Katsynian). It must  
be  emphasized that rickettsiae o f  o n e  group gave identical restriction D N A  
patterns for every o f  endonuclease consumed.  

T h e  investigated R. typhi strains could also be  divided into 2 groups (Table 1). 
O n e  group was represented by strain Wilmington,  other group included strains 
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Fig. I 
Restriction patterns of typhus group rickettsiae, digested by endonucleases. After  restriction 

endonuclcase digestion, the various DNAs were electrophoresed and photographed 
A. DNA o f t y p h u s  group rickettsiae, digested by Pst I: R. prowazekii strain Breinl (1), R. typhi strain 

Wilmington (2), R. canada strain 2678 (3). ///m/I 11-digested ADNA (4) was used as a molecular 
weight standard. 

li. DNA of'/?, prowazekii strains, digested by Mspl: EVir (1), Breinl (2), Ananiev (3), Katsynian (4), 
O (5). Zľc'fRI-digested A DNA (6) w a s  used as a molecular weight standard. 

C. DNA of R. typhi strains, digested by Pst\: Wilmington (2) and B-l  (3). HindlU digested ADN A 
(I) was used as a molecular weight standard. 
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B - l ,  Ger,  X ,  Museibov.  T h e  12 k b  f ragments  c o u l d  b e  s e e n  o n l y  in  Pstl a n d  
Mspl restrictograms, (Table 1, Fig. 1C). Strain W i l m i n g t o n  h a d  a n  addit ional  
b a n d  in t h e  Mspl restrictogram, a n d  t h e  B - l  g r o u p  strains after cleavage w i t h  
Pstl. 

O u r  present  invest igat ions c o n f i r m  t h e  data a b o u t  e v i d e n t  genet ic  d i f f e ­
rences between typhus group rickettsiae species (Regnery  et al„ 1983; 1986). A s  

Table 1. Comparison of typhus group rickettsiae restrictograms 

Restriction N u m b e r  of visually Range of Size of 
endonuclease  discerned D N A  bands  f ragments  additional 

(kb) f ragments  
(kb) 

Strain o f  R. prowazekii 
Breinl, G ,  E. EVir 
Ananiev,  L, Katsynian 
Chemikova ,  
Vladyko, Kuzina 

BamHl 8 9 7-50 9.5 
Cfr\31 36 35 1-15 8 
EcoRl 40 41 2-25 18.10 
HindlU 39 38 1-15 9.6 
Mspl 50 50 0.5-15 9.8 
M val 46 45 1-20 18 
Pstl 50 51 1-30 20.15 
Xhol 12 13 6-50 15 

Strain of  R. typhi 
Wilmington Ger ,  B - l  

Museibov,  X 

Mspl 31 30 1-12 12 
Pstl 46 47 1-20 12 
EcoRl 42 42 1-30 
HindlU 40 40 1-14 
Xbal 35 35 1-30 

R. canada strain 2678 

Hind III 
Pst I 

25 
32 

4-15 
4-30 
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Tor intraspecies  strain d i f ferent ia t ion,  data f o u n d  in l iterature concern  o n l y  R. 
prowazekii strains a n d  s h o w  clear d i s t inct ions  in  strain E a n d  Breinl  D N A  struc­
ture (Regnery  et al., 1983; 1984; W o o d  et al., 1984). Other investigated  R. 
prowazekii strains are difficult to  classify using currently available characteri­
stics (Regnery  et ai, 1984; 1985). R. prowazekii strains, isolated from flying 
squirrels, by our opinion,  must  be attributed to  a specific group, not  only 
because  o f  its D N A  structure (Regnery  et al., 1986), but because o f  its ecolo-
go-ep idemio log ic  peculiarities. R. typhi strains were also divided into two  
groups. 

Strains o f  R. prowazekii and  R. typhi were divided into groups without any 
correlation to  the source and period o f  isolation and strain passage history. 
However,  the  limited number  o f  investigated strains g ives  u s  only  a f e w  data 
concerning possible connect ions  o f  D N A  structure with geographic points o f  
strain isolation. 
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