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SUMMARY

The establishment and characterization of a Haemagogus equinus mosquito cell line
(GML-HE-12) are described. The eclls are diploid (ZN=0) and seem to be free of econ-

taminants. Their susceptibility to 13 arboviruses was tested, Fleven of

the virnses

multiplied in this cell line; six of these viruses still showed titers of 4 log,, plague forming
unit/ml or greater at 33 d postinoeulation. No avert evtopathologic effect was observed,

Kev words: mosquito; cell line; virus susceptibility.

INTRODUCTION

Many eell lines have been established from
mosquite tissue {1-4} and have become availahle
for virological work. However, fesw of the studies
have utilized eell lines originating from natural
vector species of the viruses,

This report describes the establishment and
characterization of a cell line From larval tissue of
Haemogogus equinns, a natural vector of sylvan
vellow fever, Yellow fever (YF) virus has been
isolated from this species of mosquito many times
in Panaena (5-7), The ability of the GML-HE-12
cell line to support the growth of 13 arboviruses,
including YF, is reported.

MATERIALS AND METHODS

Mosquitos, The Hg. equinus eggs used in this
work came from the Maje'75 colony established at
the Gorgas Memorial Laboratory from mos-
quitees obtained in the field station ar Maje
Island, Bayano Lake, Panama.

Initiation. Cultures were initiated from several
hundred embryonated eggs in July 1981, The erps
were surface-sterilized and allowed to hatch,
Firzst-instar larvae were fragmented, resuspended
in Z ml growth medium in 23 em? plastic flasks
and incubated at 28% C. Three different media
were used for the primary cultures: MMiG),
MM/VPI12(9), and L15/MEM {10},

Characterization. The parameters used fop
characterizing the cell line included growth

characteristics, morphology, sterility tests, kary-
ology, isozvme analysis, and virus susceptibility,

Tests for bacterial and fungal contamination
were performed in sodium thioglveollate and
Sabouraud dextrose broth. Incubation was
carried out at 25 aod 37% C. Tests for Mwen-
plasma were done by inoculation of 0.7 ml cell
culture fluid ino Mycoplasma broth and onta
agar plates, Plates were incnbated anacrobically
at 253% and 37° C, Tests for latent viruses were
done by moculation of Vern (Alrican green
maonkey kidneyl culture tubes with whole and
ruptured cells,

Chromozomal counts were done at Passage 37
using 3-d-old cultures treated for 4 b with colehi-
cine at a final concentration of 0.6 pg/mi.

The isozyne phenotypes of six BRZYIIES Were
examined:  malate  dehydrogenase  (oxaloare-
tate decarboxylating) INADP+), ME-1.1.1.40:
malate dehydrogenase, MDH-1.1.1.37: hexo-
kinase, HK-2.7.1.1.; isocitrate dehvdrogenase
(NADP+). IDH-1.1.1.42; phosphoglucomutase,
PGM-2.7.5.1; and glucosephosphate lsomerase,
FGI-5.3.1.9. Tsozymes were separated by cellu-
lose avetate electrophoresis according to tech-
niques described by Brown and Knudson (11,
Cell concentration was 2 % 107 eells in Sl
electrophoresis buffer (0.1 M Tris/0.1 W mialeic
acid /0.1 M EDTA I Na, ) /0.1 M MaCl,; pH 7.4
for all enzyme assays except ME and IDH, which
were diluted to 4 % 10° cells in 50yl buffer. For
comparizon, cells of the GML-HE-12 cell line
were run simultaneously with larvae and adulis
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CELL LINE FROM HAEMAGOGLS FQUINDS 155

From the He. eguinus laboratory colony, Maje 75,
source for the GML-HE-12,

The susceptibility of the cell line te 13 arbo-
\'ir'lls(hﬁ Wil IE:‘!;[.‘I'!(].. I'I'l most cases ]-I:’;-".'.' pﬂssﬂgﬁ
virns |10 was used. Single flasks of GML-HE.-
12 gells were inoculated with 0.5 m] of wirns
suspension and incubated at 282 C. Floid renewal
was done every 44 nsing MM+ 10%  fetal
bovine serum <+ antibiotics. Samples were enl-
lected periodically until Day 33, stored at =70
for 1% months, and then titrated by plagque assay
in Linhro %6-well plates of Vero cells (12] or by
assay in ¥ero tubes,

Rrsvrrs

Although islands of cells were evident in all the
primary cultures within 1 month alter their initia-
tien, coly these cells maintained in L13/MEM
medivm continued to proliferate and went on to
form a monolaver. The first subeultuce was done
2 months after initiation at a 1:2 split ratio using a
rubber policeman 1o detach the cells, The evolu-
tion of primary to continuons calture did not
differ zignificantly from that described carlier Tor
micsquite cell lines {35,4,91,

In an attempl Lo fmprove cell growth, we tried
gradual replacement of LIS/MEM Ly MM
medium. This accomplished  between
Passages 1 7 and 19, For purpose of comparison, &
subline was started oo MM/VPL2 medium at
Passwegre 39, Both lines have grown well although
the cells maintamed i MM medium tend 1o be-
come rmore rounded and clomped with continued
growth and overerowding, The current passage
level of both is %0 and the split ratio 1:7 every 4 1o
5 d. Frozen pools have been prepared at Passages
1,12, 14, 23,43, and 80.

Morphologically the cell line consistz of a
mixture of fibroblastlike and epithelial-like cells,
with the latter predominating,

The sterility tests showed oo evidence of bae-
terial, fungal, or mvesplasmal contamination.
There was also no indication of latent viruses.

Chromosomal counts of 32 metaphases indi-
cated that the cells are diploid 12N =n),

The isoevme pheootypes of the enzymes PGM
and PG were indistinguishable in cells from the
cell line, larvae and sdults. TDH and ME stained
too intensely at 2 2 WP eells in 30 pl buffer and
the cell suspension was diluted 10 4 » 1P eells in
b ul buoffer to aszav these enzymes. The relative
mehilities of IDH, ME, and HK isozymes from
Mg equines larvae and cells from the eell Tine
were indistinguishable. On the other hand, the

Was

migration of stained bands in MDH showed that
cells from the cell line were charaeterized by a
gingle band that was also present in adull Ha.
equinus, bt not larvae. A second, faster migrat-
ing band waz seen in both adults and larvae.
These resules snggest that MDH enzyme activity
iz maoce similar to that of the adult mosquite than
to that of the larvae from which the cell Hne was
derived,

The virus suseeptibility studies of the GML-
HE-12 eell line were carried out at passage levels
28 and 38, The results given in Table 1 show the
vitus titers at various intervals postineculation,
Ot of 13 arboviruses tested, only the two sand
flv-fever  group  wvirnses  (Pumta Toro  and
Chagres) failed 1o muliiply in e, equinus cells.
virnses stomatitis, DMayaro,
eastern equine encephalitis, YF, and Guaroa)
multiplied to relatively high titers (shout 5 logs)
and even st Day 33 postinoculation showed titers
of 4 logs or higher, Dengue 2 and dengue 4 were
zustained by the g, equinps cells but did not
show a significant increase in titer ower the
amounts  ineculated,  The  titers of  the
Changuim:la]iksr virs were low in the eultore
fluid but increased over 10{-fold upon lvsis of the
infected cells by freezing and thawing. No ob-
vious evtopathelogic effect was obsecved with any
of the virnses tested.

Five [vesioular

IHSCUSs10M

The work described in this paper is the first to
report a cell line established from Hyg. equinus
PGS LI,

Maost of the viruses tested that are normally
transmitted by mosquitees replicated well in these
cells, showing titers of 4 logs or higher even at
Day 33 postinoculation. Since the virns cultures
were terminated on Day 33, we have no informa-
tion as to the length of time this cell line might
support replication of the viruses tested.

The viruses transmitted by zand flies ailed to
multiply in the GML-HE-12 cell line except for
the Changuinola. an orbivirus, which seemed 1o
be  cell-associated. Unlike Punta Toro  and
Chagres, viruses of the Changuinola group have
oecasionally been isolated from unengorged mos-
quitaes (1315 this might have some relation to the
ability of the Changninola virus to multiply in the
Hy. equinus cell line.

Mone of the virnses tested produced obvious
CPE, which is consistent with the findings in
many mosquito cell lines,
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