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ABSTRACT

Objective: To determine optimum conditions for Human Epithelial Type-2 (HEp-2) cell culture and fixation on slides.

Study Design: Cross-sectional study.

Place and Duration of Study: Department of Immunology, Armed Forces Institute of Pathology Rawalpindi, Pakistan from
Apr to Sep 2022.

Methodology: Study involved procuring viable HEp-2 cell suspension having different counts and sub-culturing on Teflon
coated glass and synthetic plastic slides. Few slides were kept in CO2 incubator and other in normal incubator at varied
temperatures. Half of slides were enriched with 10 % Hepes Minimum Essential Medium (HMEM) at timely intervals.
Subsequently, slides from each group were fixed using 4 different fixation protocols for different durations and temperatures.
After fixation, slides showing better cell growth on microscopy were stored at different temperature wrapped in aluminium
foil. Following optimization, staining of slides with 305 known control samples for antinuclear antibodies (ANA) was done.
Periodic microscopy was performed by two experienced observers working independently, and observations were noted.
Results: It is better to subculture HEp-2 cells on synthetic plastic slides using viable suspension of four hundred thousand
cells per ml and subsequently enrich by 10% HMEM at 90 minutes and 12 hours. Growth is optimal on slides kept at 5% CO2
incubation. For ANA detection fixation of cells at 24 hours with ice-cold methanol for 15 minutes is necessary and then slides

can be stained or stored at -60 °C upto 60 days.

Conclusion: HEp-2 cells can be cultured on synthetic plastic slides and subsequently fixed using methanol.
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INTRODUCTION

Cell lines are clonal population of immortalized
cells propagated in vitro from primary explants which
can be kept in laboratory for prolong period of time,
with intact phenotypic and functional properties.!
Their popularity can be estimated by the extensive
published literature and American Type Culture
Collection (ATCC) which comprise of over 3,600 cell
lines from more than 150 species.?® Cell lines have
transformed research and are now being used in
vaccine preparation, drug testing, antibody
production, gene function analysis, artificial tissue
generation and production of biological compounds.*¢

The Human Epithelial Type-2 (HEp-2) cell line
was initially studied on atissue specimen from a
patient presenting with a laryngeal carcinoma.”8
However, it was later found that the HEp-2 were in
fact comprised of cervical adenocarcinoma cells and
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derived via HeLa cell line contamination. This fact was
further supported by isoenzyme analysis, Hela
marker chromosomes, and DNA fingerprinting. HEp-
2 cell lines are continuous, cancerous, immortalized,
haploid cell lines and in addition to observe viral
cytopathic effects, they are gold standard substrate for
antinuclear antibody (ANA) detection by indirect
immunofluorescence because of presence of over 100
antigens in the nucleus and cytoplasm that may have
association with autoimmune diseases. American
College of Rheumatology recommends HEp-2 cell for
indirect immunofluorescence because of large number
of antigens they express.?10

The aim of this study was to culture HEp-2 cell
on slides which can be further used to check viral
cytopathic effects on unfixed cells or for indirect
immunofluorescence  after fixation with an
appropriate fixative.

METHODOLOGY

This cross-sectional study was conducted at the
Department of Immunology Armed Forces Institute of
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Pathology Rawalpindi, Pakistan over a period of 6
months from April to September 2022, after formal
approval by Institutional Ethical Review Board
(IRB/22/958).

Inclusion Criteria: Patients of either gender, of any
age group, presenting for ANA testing, with viable
HEp-2 cell suspension having known counts
maintained at appropriate temperature and at
authorised setup, were included.

Exclusion Criteria: Patients with hemolysed, lipaemic
or icteric serum samples, and initial HEp-2 cell
suspension having high dead cell count (>10%) were
excluded.

Sample size was calculated using the Sensitivity
and Specificity calculator by keeping prevalence of
ANA 4%, sensitivity 87.7%, specificity 67.8%, and
precision 0.10, our sample size came out to be 305.1
Study involved microscopy of HEp-2 cell lines
maintained in T-75 cell culture flasks at National
Institute of Health (NIH) Islamabad, Pakistan and
subsequently procuring viable HEp-2 cell suspension
of different counts after trypsinization of maintained
and fully confluent cell lines. Then different quantity
of each suspension having different known counts
were sub-cultured on wells of Teflon coated glass and
synthetic plastic slides. After this, half of the slides
from each group were kept in 5% CO2 incubator and
other half at different temperatures. Fifty percent of
these slides were enriched with Hepes Minimum
Essential Medium (HMEM) at 90 minutes, 12, 24, 36
and 42 hours. Microscopy was also performed on all
slides at the same time using Olympus CKX53. Few
of the slides were rinsed thrice with phosphate
buffered saline (PBS) and fixed using 4 different
fixation protocols (methanol and acetone, methanol,
formaldehyde, acetic acid and ethanol) separately for
different time durations and kept at different
temperatures which can be seen in Figure-1. After
removing from fixatives microscopy was performed
and each slide was rinsed with PBS and kept in PBS
till it was used, or stored at different temperatures for
different time durations wrapped in aluminium foil.
After optimization of steps, staining of slides with 305
known control samples for ANA was done and
fluorescence was observed using fluorescent
microscope BA-310. Microscopy was done by two
experienced observers working independently and if
two experts disagreed, a consensus was reached by
discussion. All microscopic and macroscopic
observations were noted on predesigned proforma

and dealing with HEp-2 cells was done in biological
safety cabinet class II A2 using personnel protective
equipment.

RESULTS

As per our results only synthetic plastic slides
can be used for HEp-2 cell culture rather than Teflon
coated glass slides. Sub-culturing wells of synthetic
plastic slides using 20ul HEp-2 cell suspension of 4
hundred thousand cells per ml yielded better results
than suspension of 3 and 5 hundred thousand cells per
ml (Figure-1A and 1C). Enrichment with 10 % HMEM
at 90 minutes and 12 hours is necessary for better
growth of cells on plastic slides (Figure-1B, 2 and 3).
At 24 hours wells of slide seeded with 4 hundred
thousand cells per ml suspension showed maximum
confluency and relatively minimum cell death so it is
better time for further fixation (Figure-1C, 2 and 3).
Methanol is better nuclear fixative however formalin is

good for cytoplasmic fixation. For further ANA
detection it is best to fix HEp-2 cells slides in ice cold
pure methanol for 15 minutes and then subsequently
stain or store after wrapping in aluminum foil at -60 °C
for up to 60 days for later use (Figure-1D, 1E, 2 and 3).

Figure-1: Different Steps for HEp-2 cell culture on slides. Major steps: (A)
Comparison of synthetic plastic and Teflon coated glass slides. (B) HEp-2
cell sub-culturing on synthetic slides with different viable suspensions. (C)
Comparison of 4 fixation protocols. (D) Staining slides with ANA positive
sera and (E) Fluorescent isothiocyanate (FITC) labelled conjugate

DISCUSSION

Certain environmental conditions are required
for optimal growth and proliferation of HEp-2 cells
including temperature control, suitable pH and
osmolality, a surface for cellular attachment,
nutritional medium and incubator to maintain stable
conditions.’?13 As per the present study, HEp-2 cells
can be cultured on synthetic plastic slides and show
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maximum confluency in well at 24 hours if cell
suspension having 4 hundred thousand cell per ml
count is used and, wells are periodically enriched with
10% HMEM (pH 7.2-7.4) at 90 minutes and 12 hours.
Moreover, in our study HEp-2 cells showed better
results when placed in 5% CO2 at 35+2°C.
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Figure-2: Different steps done during optimization of HEp-2 cell culture on
slides and their results (Note blue boxes represent successful/recommended
steps whereas red represent unsuccessful/non recommended steps for HEp-

2 cell culture)
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Figure-3: Microscopic Findings. Teflon coated glass slides showing death of
cells (A). Synthetic plastic slides not enriched with HMEM (B). Synthetic
plastic slides enriched with HMEM(C), Synthetic slides seeded with
suspension of 3 hundred thousand cells/ml (D). Synthetic slides seeded
with suspension of 4 hundred thousand cells/ml showing maximum
confluency(E). Synthetic slides seeded with suspension of 5 hundred
thousand cells/ml (F)

One study used a short pre-fixation step with a
combination of paraformaldehyde and sucrose
followed by a brief permeabilization/fixation step
with a mixture of methanol and acetone at -80 °C for
immunofluorescence using epithelial cells.14-16

Tebo et al., demonstrated that it takes more than
one hour for cytosolic proteins in cultured cells to be
fixed by formaldehyde. Similar was case other
aldehydes, acrolein and glyoxal. They also found a
distinct displacement of proteins and lipids, including
their loss from cells. Glutaraldehyde resulted in quick
fixation in less than four minutes and most cyto-
plasmic proteins were also retained. Supplementary

addition of formaldehyde surprisingly vanished
autofluorescence  produced by glutaraldehyde,
without compromising fixation speed.!”

Brito et al., in their study, found that HEp-2 cells
fixation with a pure acetone resulted in a 97.5%
sensitivity for antinuclear antibody using known
positive samples, while only 81.3% sensitivity using
alcohol/acetone fixed HEp-2 cells. Fluorescence was
more prominent on acetone fixed slides making it easy
to read than the alcohol/acetone fixed slides.18

In the present study, 4 different fixation protocols
including methanol and acetone, methanol,
formaldehyde, acetic acid and ethanol were tried on
HEp-2 cells cultured on synthetic plastic slides.
Among them methanol + acetone and acetic acid +
ethanol reacted with synthetic slide material and only
methanol and formaldehyde were able to fix HEp-2
cells. Methanol was better nuclear fixative however
formalin was good for cytoplasmic fixation.
Furthermore HEp-2 cell fixation is best for ANA
detection when ice cold pure methanol is used for 15
minutes. Methanol fixed HEp-2 slides can be stored at
-60 °C for up to 60 days.

LIMITATIONS OF STUDY

The main limitation of the present study was a limited
scope to culture and fixation of HEp-2 cells because of time
and financial constraints, however further multicenter
studies are needed for extensive validation of HEp-2 slides
and fluorescent staining.

CONCLUSION

It is better to subculture HEp-2 cells on wells of
synthetic plastic slides using viable suspension of 4 hundred
thousand cells per ml, subsequently enrichment by 10%
HMEM at 90 minutes and 12 hours. For ANA detection
fixation of sub-cultured cells at 24 hours with ice cold
methanol is necessary and afterwards fixation slides can be
stored at -60 °C for upto 60 days.
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