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Summary. — TFive previously described arboviruses — Patols,

. Zegla, Sontecomapan, Shark River and Pahayokee — are virtually
indistinguishable by complement-fixation (CF) testing and related
by haemagglutination-inhibition (HI) testing, with Sontecomapan
not readily distinguishable from Patois. It is proposed that these
viruses be designated the Patois group. By HI testing, Patois
group virnscs show minor cross-reactions with groups €, Guama,
Simbu and Capim in the Bunvamwera supergroup.

Serological technigques have been widely used in classifying arboviruses
because of the stability and repmdumblhh‘ of serological reactions. An
early concept of serological grouping ":t'ﬂpnw-:l by Casals {1‘]5 v implied that
such virus groups were mutunally exclusive, i. e, ‘members of one group eould
not be related to mermbers of another. Later, Whitman and Shope (1962)
reported that Guaroa virns was serologieally related to members of both
the Bunyamwera group and the California complex. Eul:-wc*quc*uﬂ‘. Casals
(1063) p]_gpusoci revvizion of hils earlier concept to rec ognize that, for practical
purposes, there were arbovirus groups in which some members were distantly
related to those of other groups. These inter-group serological relationships
have been consistently and repeatedly demonsfrated, although only with
hyperimmune scra.,

Casals (1963) reported such relationships among groups C, Guama and
Capim, and among groups California, Bunyamwera, Bwamba, Bimbu and
Koongol. Additional observations made at the W Urld Health Organization
{WHO) International Beference Centre at Yale University as well az by
workers at the Cornell University Medical College (DI L. Zarate and W.
Scherer, personal ecommunication), The Communicable Discasc Center in
Atlanta, Georgia (Fields of al., 1967) and the University of California (Reeves
el al., 1968), have prompted the WHO International Reference Centre to
propose that these cight groups Bunvamwera, Bwamba, C, California,
Capim, (—,—umna Koomgol and Qimbu — he classified in the “Bum*amwc*ra
supergroup’ of arboviruses {Casals, 1963; WHO, 1967).

The present studies, 1]11,'011.:1ng five additional arboviruses, putuv:dt*- evidence
hoth for establishment of a new szrological group, which it is proposed to

* Thiz work was cerried out at the Yale Arbovirue Eesearch Unit, The Tnit e suppoerted in
part by The Heckefoller Foundsetion.
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Table 1. Complement fxation reactlons of Patols group vickses

Maouse liver Jtllt-i.gl"'}“l
Mouso astitic fuid S o Ronce Shark | Tuha- | .\-
| Putols topla comapan River | wiskrd | Wil
| Pataia 16256 16064 | 16256 | 1sled | oo
Zegla LG/26h 1664 16236 | 1816 L o0 |
Bintocomapan ERALT 3264 e ) ALe | 00
Bhark River REALEY aa/zaG | 3264 LT S B ¥ 0/
Talinyokens Al gt | 864 lgfed | L1&16 | o |
Group Veaieular Stometitia 00 (b0 oW (0 I n
[eondroll | | ‘

* Reciprocal of sscitie fnid titrejreciprocal of sotigen titee, Antigens wers diluted 4-Told starting
at 1 :4; sacitic Huids were diluted 2-fold stasting at 1 ¢4,

name the Patois group, and for inclusion of this group in the Bunyamwera
gupergroup.

O the five vipwses studied, Patoia and Zesla wore soleted dieving 1961 and 1962 in Panama,
and wore initislly desoribed es belonging to arboviras group O, although a relationship by HT tesl
to group Guames was also noted [Sribongse of ol 1966). The third agent, 63 A 43 vires ([Benleeo-
mapan), izolated more recently in Mexico, was initislly describad as being closely related to
Patois and distantly related (II1) to membors of geonps Ouama, ©, Bunpomwera and Simbua
(Zasate and Scherer, personal compnunieation). The remeaining two viruses, Shark River and
Fahayokes, isolated still more recently in Flovida, were initially roported te be closely related
to Petoiz and Zegls, respeetively, and more distantly to group Guema viroses (Fields ef ol,,
L967).

1) Titres adjusted to correapund Le 4 antigen units. 0 = no resetion st 1 : 10 dilution.

2 Nearly complete inhibation ot thiz dilution.

31 The following viruses were used in palyvelent vaccines to immunize mics for gronping aseitic
fluids:

Group A: Esstorn equine encephalitia, Western equine eneephalitis, Mucambe, Pixuna, Mayaro,
Eemlilii Foeeat, O'nyong-nyong, Sindbis, Aure, Una, Chikunpungsa, Ross River,
Geteh, Babaru, Highlunds J, Middelburg, Nduwmu, Venesueclan oguine encephalas
reryralitia.

Group B: Bussuguera, Dengue types 1, 2, 3, 4 Edge Hill, Eotobbe bat, 3A H 336, TTheus,
Japenese cncephalitis, Kolobera, Kunjin, Meningoencephalitis of turkeya, Modoc,
Murray Valley cncephelitis, Niava, St Louis eneephalitis, Spondweni. Stratford,
Tombusn, Uganda 8, T 3. bat selivary gland, Usutn, Weaselshron, West Nils, Yellow
fover, Tika, Langat, Powassan, Montans Myotis Lenkosncoephalitis.

Group Phlebotomus fever: Anhangs, Bujara, Cendise, Chagres, 147, T 58, T 81, Teceraci, Linpo-
ranga, Naples sandfly fover, Simlion sandfly fever.

Group Yesicular stomatitia: VEV-Indions, VEV.-New Jersey, Cocal.

Group Teearibe: Tacaribe, Junin, Amapari.

Group O Oriboes, Maritubs, Murntien, Nepuyo, Carapara, Teaqui, Apeu, Madrid, Osse.

Greap Cuame: Cetu, Goame, Maoju, Timiti.

Group Simbu: Simbu, Oropouche, BE An 34785 (Utinga), Manssnille, Vaba.T, Sathupar,
Ingwavnme, Alabane, Buttonwillow.

Group Bunyamwera: Bunyemwers, Wyeomyia, (Germiston, Koirl, Cacbe Valley, Batal, Sororocs,
Heaha, Gusroa.

Group Celifornia: Califure, 'T'nhyﬁa., Trivittatua, Melwo,

Group Capim: Capim, Gusjirs, Enshbzsh,
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In the present studies, these five viruses were compared by CF testing and
found to be so closely related as to be virtually indistinguishable (Table 1).
In addition, their previeusly observed HI relationships were confirmed in
tests nsing immune ascitic luids from mice given three injections of vaceine
(Table 2). These HI tests showed that Sontecomapan was very closely related
to Patois, and Pahayokee closely related to but distinguishable from Zegla;
Fatois, Zegla and Shark River were readily distinguishable.

In further HI testing, using polyvalent group aseitic fluids prepared con-

currently in mice given four infections, antigens of the Patois group were
not inhibited by aseitic finids of groups A, B, Phlebotomus fever. Vesicular
stomatitis, Tacaribe, Bunyamwera and California. In several instances,
howewver, these antigens were inhibited to low degree by ascitic fluids of
groups (!, Guama, Simbu and Capim. The Soniecomapan antigen was the
most cross-reactive.
~When only Patois and Zegla viruses were known, it was preferable to
classify them in group C (Sribongse of o, 1966). With newly recognized
relatives, however, it is now appropriate to propose a new group, the Patois
aroup, and to include it in the Bunyamwera supergroup, thus recognizing
the distant relationship to viruses in groups C, Guama, Simbu and Capim
while maintaining the concept of Casals (1963) that distant intergroup
relationships should be allowed without prejudicing the group concept.

Admittedly, the specificity of the reported inter-group erass-roactions is not proved and they
may be s result of the presenee of contamineting sgonts such as mnrine viruses, Novertheless,
thess eross-renekions wilhin the Buayamwera supergroup folly ecrrespond with those nbserved
by investigators working in other laboratories with independently prepared rengents (Whitmaen

and Shope, 1902; Caszals, 1963, Zarate and Scherer, porsonel comminicativn; Fields of ol 1067;
Dloeeves of af., 1965; Srihongss ef al,, 1966G).
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