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It is applicable to:

* products for
human

consumption
& the feeding
of animals

e environmental
samples in the
area of food
production &
food handling

* samples from
the primary
production
stage (e.g.,
animal faeces,
dust & swabs).
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The Kauffman and White scheme

> ), World Health / comene

/Y Organization Institut Pasteur
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WHO Collal)orating Centre for Reference Taxonomy and nomenclature of the genus Salmonella

and Research on Salmonella
« Differential characters of Salmonella species and subspecies

* Change in serovar nomenclature

* Designation of O groups

* Case of factor 0:27 in group O:4

* Case of group 0:54

* Flagellar (H) antigens of the e,n.x/e.n.z; complex

« Differential characters of serovars having the same global antigenic formula

ANTIGENIC FORMULAE OF THE Presentation of the WKL scheme. Symbols
SALMONELLA SEROVARS * Designation of « R phases » of H antigens

* Information and references of the first isolation of each serovar

* Present number of serovars in each species and subspecies

2007 White-Kauffmann-Le Minor scheme
9th edition Alphabetic list of names given to serovars of S. enterica subspecies enterica

with their antigenic formulae

Alphabetic list of serovar names withdrawn from the scheme

Patrick A.D. Grimont & Frangois-Xavier Weill
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What do we need?

SLIDES

Nutrient agar

Swarm agar J Needle




What do we need?

Antiserum There are 3 types:
O antisera

* H antisera
Vi antisera

Can be purchased from many microbiological
reagent suppliers.



What do we need? Chart of Salmonella pool antisera

OMA = O agglutinins of groups : 2 (A -4 B)—-9 D) -9,46 DO, —-3,10 Ep—-1,3,19 Ep—21 L.
(0:1,2,12;4,5,12; 9,12; 9,46; 3,10; 1,3,19; 21).

OMB = O agglutinins of groups : 7 (Cp -8 (C, - Cy - 11 B - 13 G - 6,14 H).
0:6,7; 6,8; 8,20; 11; 13,22; 13,23; 6,14,24).

OMC = O agglutinins ofgroups :16,17,18,28,30, 35, 38.

OMD = O agglutinins of groups : 39,40, 41,42 ,43 ,44 45,

OME = O agglutinins of groups : 47,48 ,50,51,52, 53, 61.

OMF = O agglutinins of groups : 54, 55,56 ,57, 58, 59.

oOMG = O agglutinins of groups : 60, 62, 63,65, 66, 67.

HMA = a,b,c,d, 1,2z, Zy

HMB = eh; enx; G

HMC = k,y,z, L,Z,, t

HMD = 2355 236> 238> 239> 241> Z42> Z445 Z60 ,

HMII = Zsn, Zss, Zsy, Zss, Zsq, Zy (H factors of subspecies III only).

H:L = Iv, Iw, 1,5, 1Z,¢, 12,312,4

H:G = fg, fgt, gm, gms, gt, gpt, g.........

H:E = eh, enx, enz,5, enxz;s , ........

H:F = 1,2; 1,5; 1,6; 1,7; z¢

H:1 = 1,2; 1,5;1,6; 1,7

H:Z, = Zas Zay 23y Zas Zoas Zags Z3ns Zg wevveenn-



The Kauffman and White scheme

oagglutination test

o + Autoagglutinating or rough strains

cannot be serotyped.
Test cuture with
9 o YVALENT) antisera ;
(@), World Health ) R e e
] l ) " Fnedatve then GMID. OVE. OMF, OMG (S Typhi, S Poratyphi C, S, Dublin -
fs 7 u Organization Institut Pasteur + o — —
If, positi Not Samonelia
. ; e som
WHO Collaborating Centre for Reference Test Wlth Test cuture with MONOVALENT antisera in Repeat with OMA, OMB, OMC
and Research on Salmonella . each group
O antisera +O
Test culture with O-factor antisera

+ Spotinoculate on Swarm agar at 37°C, 18 h

+ Testwith H (POLYVALENT) antisera, HMA
HMB & Then, HMD & HMII

ANTIGENIC FORMULAE OF THE

SALMONELLA SEROVARS + 0 o - Phase 1

Test culture with MONOVALENT H antigens H pool (POLYVALENT) antisera, HMF(nen specific
phase)
+ © +0 O;
9th edition e

Phase Inversion — Sven Gard method

+Reverse in Sven Gard agar and determine Test culture with specific MONOVALENT H antigens
H antigen phase 2

aTestwith H pool (POLYVALENT)

s o s ¥ - antisera, HMA, HME & HMC. Then,
Patrick A.D. Grimont & Frangois-Xavier Weill HMD, HMIIl & HMF.
—O n Phase 2

The serotype contains only one phase Test culture with MONOWVALENT H antigens

Check with antigenic formular



Before start, make sure that

* The isolates are verified by
confirmatory biochemical tests.

* The isolates are well purified and
there is no contamination.




Flow of the Kauffman and White scheme

1. Test culture for auto-agglutination

in normal saline
Autoagglutinating or rough
- + strains cannot be serotyped.
O pool (POLYVALENT) antisera

Test culture with
E . Initiate with OMA, OMB, OMC ° !It’ers]??oartl\\;ieantig o ad
. i 4
If negative then OMD, OME, OMF, OMG (S. Typhi, S. Paratyphi C, S. Dublin.

+ o If, positive Not Salmonella

Heat 100°C, 30 min

Test culture with MONOVALENT antisera in Repeat with OMA, OMB, OMC
each group

B +O

Test culture with O-factor antisera

+ O

» Spotinoculate on Swarm agar at 37°C, 18 h
» Test with H pool (POLYVALENT) antisera, HMA,
HMB & HMC. Then, HMD & HMIII

Phase 1




Auto-agglutination test

A Place one drop Add a pure Rock the slide in the
confirmation, of normal saline colony and mix s T et Tar 20
the colonies are onto a slide for thoroughly sec and observe
purified. agglutination agglutination

If isolate show positive reaction
(agglutination), it cannot be serotyped

N - Agglutination should appear between 1-10 sec.
o e  If agglutination occurs >60 sec, the antigens cannot be identified correctly.



Flow of the Kauffman and White scheme

Test culture with
O pool (POLYVALENT) antisera If, negative
* Initiate with OMA, OMB, OMC ° Test for Vi antigen &b 1

* If negative then OMD, OME, OMF, OMG (S. Typhi, S. Paratyphi C, S. Dublin.) ¢

If, positive
+ Heat 100°C, 30 min Not Salmonella

Repeat with OMA, OMB, OMC

Test culture with MONOVALENT antisera in
each group

Test culture with O-factor antisera
» Spotinoculate on Swarm agar at 37°C, 18 h
» Test with H pool (POLYVALENT) antisera, HMA,
HMB & HMC. Then, HMD & HMIII

Phase 1




m O antigen testing

Rock the slide in

the circular
motion for 30 sec
and observe
agglutination
Place one drop Add a pure
of O antiserum colony and mix
onto a slide for thoroughly If isolate show positive reaction
agglutination (agglutination), continue testing with

monovalent and O factor antisera.

N - Agglutination should appear between 1-10 sec.
o e » If agglutination occurs >60 sec, the antigens cannot be identified correctly.



Flow of the Kauffman and White scheme

Autoagglutinating or rough strains
cannot be serotyped.

Test culture with MONOVALENT antisera in
each group

B +O

Test culture with O-factor antisera

+ O

» Spotinoculate on Swarm agar at 37°C, 18 h
» Test with H pool (POLYVALENT) antisera, HMA,
HMB & HMC. Then, HMD & HMIII
Phase 1




B Testing with MONOVALENT and O factor antisera

&= »

Place one drop of Add a pure colony Rock the slide in the
O factor antiserum and mix circular motion for
onto a slide for thoroughly 30 sec and observe
agglutination agglutination

N - Agglutination should appear between 1-10 sec.
0 e If agglutination occurs >60 sec, the antigens cannot be identified correctly.



Flow of the Kauffman and White scheme

+ O

» Spotinoculate on Swarm agar at 37°C, 18 h
» Test with H pool (POLYVALENT) antisera, HMA,
HMB & HMC. Then, HMD & HMIII

Phase 1




n H antigen testing using polyvalent & monovalent antisera

Phase 1 testing
* Test culture with H Pool POLYVALENT antisera (HMA, HMB, HMC, HMD)
o If negative, test culture with HMF(non-specific phase) antisera

o If positive, test culture with MONOVALENT antisera in each group

Spot a colony on to
swam agar
at 37°C, 18 hours




Flow of the Kauffman and White scheme

n T 0 o - Phase 1

Test culture with MONOVALENT H antigens H pool (POLYVALENT) antisera,
HMF(non-specific phase)

E + 0 + 0 o Retest
Phase Inversion — Sven Gard method

*Reverse in Sven Gard agar and determine
H antigen phase 2
oTest with H pool (POLYVALENT)
antisera, HMA, HMB & HMC. Then,
HMD, HMIII & HMF.

Ph 2
- 0 o . ase

n The serotype contains only one phase Test culture with MONOVALENT H antigens

Test culture with specific MONOVALENT H antigens




Flow of the Kauffman and White scheme

Test culture with MONOVALENT H antigens

5 + O
Phase inversion — Sven Gard method
*Reverse in Sven Gard agar and determine
H antigen phase 2
oTest with H pool (POLYVALENT)

antisera, HMA, HMB & HMC. Then,
HMD, HMIII & HMF.

0 o Phase 2

+

n The Serotype Contains Only one phase Test culture with MONOVALENT H antigens




E H antigen testing - Phase inversion by Sven Gard method)
Sven Gard Method

Test culture with

MONOVALENT H _
antisera Add phase inversion antisera Pour the swarm agar into
(Anti-H phase inversion sera) petridish and mix gently
into the petridish ‘

When solidified, spot culture
on the agar and incubate at

Anti-H phase inversion sera 37°C for 18 hrs

Swarm agar = a low-concentration agar medium ( ~0.3-0.5%) (ex., In 1000 mL, BHI 19 g, Tryptose 5g, Agar 5 g)



Salmonella on Sven Gard agar

Monophasic Salmonella Diphasic (Biphasic) Salmonella

Source: https://www.youtube.com/watch?v=ROeJJ47hLuk



Flow of the Kauffman and White scheme

= 0 o . Phase 2



n H antigen testing - Phase 2

Test culture with
MONOVALENT H antisera



7/ Check with Antigenic Formulae of the Salmonella serovars

Group O:13 (G)

{73 World Health Yy
V\‘x‘“ﬁ Organization Institut Pustg"
e s Groups formerly designated 0:13,22 (G,) and 0:13,23 (G,) were lumped together in a group
which characteristic factor is O:13.
ANTIGENIC FORMULAE OF THE Type Somatic (0) antigen Flagellar (H) antigen

SALMONELLA SEROVARS

Phase 1 Phase 2 Other

2007
e Chagoua 1,13.23 a 1.5
) ) o II 1,1323 a 1.5
Patrick A.D. Grimont & Frangois-Xavier Weill Mim 13 ,22 a 1 ,6
II 13,22 a enx
Wyldegreen 1,1323 a 1w
Marshall 13,22 a 123,25
II 1,13.23 a Z4
Ibadan 1322 b L5
Mississippi 1,13.23 b 1,5
Oudwijk 1322 b 1.6
II 1,1323 b [1,5] Zy
Bracknell 1323 b 1.6
Rottnest 11322 b 1.7
Vaertan 1322 b enx
Ullevi 1,1323 b enx
Bahati 1322 b enz;
Durham 13,23 b enz;




The Kauffman and White scheme antigenic notation
Antigenic formular: 0:13(G)1,13,22:2:1,6 [Z44 ][Z50]

N 0 antigen pH2NGGeN |

Phase-1 Phase-2  Others
Poona 0:13(G 1,13,22 z 1,6 [Z441[Z50]
O antigen: in arabic numerals

Phase-1 H antigen:  ato z and then z1 to z83
Phase-2 H antigen:  in arabic numerals

. Underlined O factors are determined by phage conversion

~—=
—
1l

Exclusive O-factors. In a given serovar, factors in curly brackets cannot coexist
with other factors in curly brackets. Some factors may be phage-determined (underlined).

—
[—
1

O (not underlined) or H factor that may be present or absent without relation to phage
conversion.

() = O orH factor weakly agglutinable.



The Kauffman and White scheme antigenic notation
Antigenic formular: 0:13(G)1,13,22:2:1,6 [Z44 ][Z50]

Group O:13 (G)

Groups formerly designated 0:13,22 (G,) and 0:13,23 (G,) were lumped together in a group

which characteristic factor is O:13.

Type Somatic (O) antigen Flagellar (H) antigen
Phase 1 Phase 2 Other
Tunis 11323 y Zg
Winslow 1322 y4 1,5
II 1,13.23 y4 15
IIIb 1323 y4 15
Poona 1,13.22 z 1.6 (Z44].[Z56] |
Farmsen 13,25 z 1.6
Bristol 13,22 z 1,7
Ivrysurseine 1,13.23 z Zs
Tanzania 1,13.22 z enz,s
Worthington 1,13.23 z 1w [Z45]
II 1,13.23 z Zys
II 1322 y4 —

Ried 1,13,22 2,25 [e.n.Z5]
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The views expressed do not necessarily reflect the UK Government’s official policies.
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