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A B S T R A C T

Introduction: To determine how often placenta cell lines 3A (tPA-30-1) and 3A-sub E [post crisis of 3A (tPA-30-1)]
are appropriately cited, or identified, as “term”-gestation placental cell lines in medical literature.
Methods: We performed a literature search on two databases, PubMed and One Search, using the terms “3A (tPA-
30-1),” “3Asub-E,” “3AsubE,” “tPA-30-1,” “tPA30-1,” and “3A AND (placenta OR placental OR trophoblast OR
trophoblastic) AND (cell OR line OR cell line).” Of the 218 citations retrieved, 181 were excluded due to
duplication, article content irrelevance or lack of access to a full manuscript. The remaining 37 citations were
thoroughly reviewed for 1)the presence of a full citation as designated by the supplier, and 2)the identification of
the placental lines as “term.”
Results: Of the 37 eligible citations included in the study, five demonstrated complete identifications of the
placental cell lines of interest, while 32 demonstrated partial identifications that failed to match the designations
provided by the manufacturer. Furthermore, of the 37 citations, eight accurately identified the cell lines as “term,”
while 27 lacked any description of gestational age, and two incorrectly identified them as “first trimester” cell
lines. Overall, only three citations contained both a full citation and correct identification as a “term” placenta cell
line.
Discussion: Only 5 of the 37 (13.5%) publications demonstrated a complete citation and only 8 publications
accurately identified the gestational age of the placenta cell line as “term”. Such findings confirm the need for a
representative set of standards for the documentation of cell lines to improve the quality of publications in the
scientific community.
1. Introduction

While there are no official scientific guidelines for using cell line use
in biomedical research in the United States, most authors do describe the
cell line(s) that they utilize in their experiments and report whether the
cells were purchased from a commercial cell bank or acquired as a “gift”
from a collaborator's laboratory. However, citations of “gifted” cell stocks
often do not cite the passage number or the unique manufacturer's
identification numbers to allow for study reproducibility and become
subject to some ambiguity when comparisons are being made with other
similar cell lines during literature reviews [1, 2].

Well-established placenta cell lines are commonly used in cellular and
molecular biology research because primary placenta trophoblast cells
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are relatively unstable and spontaneously fuse under in vitro culture
conditions. However, there is a lack of standardization regarding the
level of detail required in the “Materials and Methods” sections of sci-
entific literature when reporting on cell lines [2]. Placenta trophoblast
cells, for example, exhibit cellular behaviors that vary significantly with
gestational age, such as in its invasive capacity in the first trimester [3]
compared to its pattern of secretion of placental hormones in the mature
third trimester placenta [4]. In addition, placenta cell lines may become
genetically unstable with serial passages which may change their
behavior in subsequent experiments [46]. Given these concerns, it is
critical for investigators to not only accurately report the source and
derivation of their placental lines, but also more accurately describe why
st 2020
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Table 1. Definitions used on title and abstract review.

Definitions: Title & Abstract Review

� “Relevant”
- Title and/or abstract explicitly cites a cell line with any of the following: "3A-sub E," “post crisis of 3A (tPA-30-1)," "tPA-30-1," "CRL-1584," "CRL-1583," or any term pertaining to the
placental cell line of interest.

� “Irrelevant” (ANY of the following)
- Title and abstract makes no reference of any human placental cell line.
- Title and abstract does not imply the use of any human placental cell line in study (e.g. may reference the use of cell line by another author, but not in own study).
- Title and/or abstract explicitly cites one or more cell lines; however, name(s) of cell line does not contain "3A-sub E," "post crisis of 3A (tPA-30-1)," "tPA-30-1," "CRL-1584," "CRL-1583,"
or any term potentially pertaining to the placental cell line of interest (e.g. “3A”).

� “NFI”
- Title and abstract implies use of one or more human placental cell lines in study; however, no explicit citation is present. Explicit citation may be present in full manuscript.

Table 2. Definitions used on full text manuscript review.

Definitions: Full Text Manuscript Review

� “Relevant”
- Manuscript explicitly cites a cell line with any of the following: e.g. "3A-sub E," "post crisis of 3A (tPA-30-1)," "tPA-30-1," "CRL-1584," "CRL-1583," or any term pertaining to the placental
cell line of interest.

� “Irrelevant” (ANY of the following)
- Manuscript makes no reference of any human placental cell line.
- Manuscript does not imply the use of any human placental cell line in study (e.g. may reference the use of cell line by another author, but not in own study).
- Manuscript explicitly cites one or more cell lines; however, name(s) of cell line does not contain "3A-sub E," "post crisis of 3A (tPA-30-1)," "tPA-30-1," "CRL-1584," "CRL-1583," or any
term potentially pertaining to the placental cell line of interest (e.g. “3A").

Table 3. Identification as “Term” vs no gestational age stated vs “First trimester”.

3A (tPA-30-1) 3A-sub E [post crisis of 3A (tPA-30-1)]

Descriptors of placental
cell lines quoted from
each full text manuscript:

"3A (tPA-30-1) cells, derived from human term placenta
and transformed by SV40”1 [8]

"trophoblast cell line 3A-Sub-E (ATCC CRL-1584)”2 [23]

"3A(tPA-30-1), a temperature-sensitive SV40 tsA30
virus-transformed human placenta cell line"2 [9]

"human placental cell line, 3ASubE”2 [24]

"transformed trophoblastic cell line TPA-30-1”2 [10] "3AsubE cells derived from trophoblasts of terminal placenta by temperature-
sensitive SV40 immortalization”1 [25]

"SV40 (temperature-sensitive mutant)-transformed TPA 30-1
human trophoblast cell line”2 [11]

"human placental cell line, 3ASubE”2 [26]

"a term placental cell line (tPA30-1)”1 [12] "human placental cell line 3ASubE”2 [27]

"SV40-transformed placental cell line tPA30-1”2 [13] "human placental cell line, 3A-SubE (tPA30-1)”2 [28]

"tPA30-1 cells…established by transformation of the human term
placenta using a temperature-sensitive simian virus 40 mutant of the A class”1 [14]

"human 3A trophoblast cells (CRL-1584, ATCC, Manassas, VA)”2 [29]

"SV40 tsA30 mutant-transformed term
placental cell line (TPA30-1)”1 [15]

"term villous trophoblast 3A-subE cell line”1 [30]

"3A human trophoblastic cells”2 [16] "villous 3A cytotrophoblast first trimester placental cell line (CRL-1584) was
purchased from American Type Culture Collection (ATCC) (Manassas, VA)”3

[31]

"Human 3A trophoblasts (ATCC CRL1583)”2 [17] "3A cells, derived from first-trimester human trophoblast by SV40 ts30
transformation, were purchased from ATCC (CRL-1584; Rockville, MD, USA)”3

[32]

"Human 3A trophoblasts (ATCC CRL1583)”2 [18] "Human placental trophoblast, SV40 transformed cell line 3A- sub-E (3A)
from American Type Culture Collection (ATCC # CRL-1584)”2 [33]

"3A trophoblasts (ATCC CR-1583)”2 [19] “term trophoblasts (3A-Sub-E and primary culture trophoblasts)”1 [34]

"3A trophoblasts (ATCC CRL1583)”2 [20] "human SV40 transformed 3A-Sub-E trophoblast cell line (ATCC,
Manassas, VA, USA)”2 [35]

"3A(tPA-30-1) cells (ATCC CRL 1583), derived from human term
placenta and transformed by SV40”1 [21]

"a post-crisis SV40-transformed human placental trophoblast cell line 3A-Sub-E
(CRL-1584) used in this study were obtained from American Type Culture
Collection (Rockville, MD)”2 [36]

"trophoblastic cell line (tPA30-1)…obtained from the American Type
Culture Collection (Rockville, MD, USA)”2 [22]

"Human normal placental trophoblast, SV40 transformed cell line (3A-sub-E) from
American Type Culture Collection (ATCC # CRL-1584)”2 [37]

(continued on next page)
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Table 3 (continued )

3A (tPA-30-1) 3A-sub E [post crisis of 3A (tPA-30-1)]

"Postcrisis clone of SV-40 tsA-transformed placental cells (tPA30-1), CRL 1584”2

[38]

"human non-cancer trophoblast cell line (3A-Sub-E)”2 [39]

"trophoblast cell line 3A-Sub-E (ATCC CRL-1584)”2 [40]

"Trophoblast cell line 3A-sub E post crisis of the 3A (tissue plasminogen activator-
30-l) (American Type Culture Collection [ATCC] CRL 1584)”2 [41]

"trophoblast cell line, 3A-Sub-E (ATCC CRL-1584)”2 [42]

"human non-choriocarcinomic trophoblastic cell line BeWo and 3asubE cells were
obtained from the American Tissue Culture Collection (ATCC)”2 [43]

"Human placental cell line, TPA30–1 (Chou 1978), was obtained from Dainihon
Seiyaku (Osaka, Japan)”2 [44]

Legend.
Placental cell line identified as:

1 "Term".
2 No gestational age stated
3 "First trimester".

A. Ono et al. Heliyon 6 (2020) e04759
the respective cell line is an appropriate model for the focus of their
research.

In this study, we investigated the citations of two placental cell lines:
3A (tPA-30-1) (American Type Culture Collection [ATCC] CRL-1583), a
term villous trophoblastic cell line [5]; and 3A-sub E [post crisis of 3A
(tPA-30-1)] (ATCC CRL-1584), a term villous trophoblastic cell line
derived from 3A (tPA-30-1) cells that were rescued from senescence [6].
We hypothesized that most scientific publications in a literature search of
Table 4.. Full vs partial citations.

3A(tPA-30-1)

Screenshots acquired from
individual ATCC product sheets [5, 6]:

Citation of Strain

If use of this culture results in a scientific
publication, it should be cited in
that manuscript in the following
manner: 3A(tPA-30-1) (ATCC® CRL-1583™)

Most complete citations quoted
from each full text manuscript:

"3A (tPA-30-1) cells, derived from human term
placenta and transformed by SV40” [8]

"3A(tPA-30-1), a temperature-sensitive SV40 tsA30
virus-transformed human placenta cell line” [9]

"transformed trophoblastic cell line TPA-30-1” [10]

"SV40 (temperature-sensitive mutant)-transformed TPA 30-
human trophoblast cell line” [11]

"a term placental cell line (tPA30-1)” [12]

"SV40-transformed placental cell line tPA30-1” [13]

"tPA30-1 cells…established by transformation of the human
a temperature-sensitive simian virus 40 mutant of the A cla

"SV40 tsA30 mutant-transformed term placental cell line (T

"3A human trophoblastic cells” [16]

"Human 3A trophoblasts (ATCC CRL1583)” [17]

"Human 3A trophoblasts (ATCC CRL1583)” [18]

"3A trophoblasts (ATCC CR-1583)” [19]

"3A trophoblasts (ATCC CRL1583)” [20]

"3A(tPA-30-1) cells (ATCC CRL 1583), derived from
human term placenta and transformed by SV40” [21]

3

articles using these two cell lines would appropriately 1) identify the full
name of the cell lines or its accession numbers as explicitly demonstrated
by their respective ATCC product sheets, and 2) denote that these cell
lines represented a “term” or third trimester placenta cells, rather than
attribution to a first- or second-trimester placenta. The results of this
study would shed light on the current scientific rigor and precision of
placenta cell line reporting in publications, which could potentially
3A-sub E [post crisis of 3A(tPA-30-1)]

Citation of Strain

If use of this culture results in a scientific publication, it should be
cited in that manuscript in the following manner: 3A-subE[post crisis
of 3A(tPA-30-1)] (ATCC® CRL-1584™)

"trophoblast cell line 3A-Sub-E (ATCC CRL-1584)” [23]

"human placental cell line, 3ASubE” [24]

"3AsubE SV40-transformed trophoblast cells (ATCC)” [25]

1 "human placental cell line, 3ASubE” [26]

"human placental cell line 3ASubE” [27]

"human placental cell line, 3A-SubE (tPA30-1)” [28]

term placenta using
ss” [14]

"human 3A trophoblast cells (CRL-1584, ATCC, Manassas, VA)” [29]

PA30-1)” [15] "3A-subE [post-crisis of 3A(tPA-30-1)] (ATCC CRL-1584) cell line
was obtained from the American Type Culture Collection,
Manassas, VA” [30]

"villous 3A cytotrophoblast first trimester placental cell line (CRL-1584)
was purchased from American Type Culture Collection (ATCC)
(Manassas, VA)” [31]

"3A cells, derived from first-trimester human trophoblast by SV40 ts30
transformation, were purchased from ATCC (CRL-1584; Rockville, MD,
USA)” [32]

"Human placental trophoblast, SV40 transformed cell line 3A- sub-E (3A)
from American Type Culture Collection (ATCC # CRL-1584)” [33]

"3A-Sub-E (CRL-1584, ATCC) cells” [34]

"human SV40 transformed 3A-Sub-E trophoblast cell line (ATCC,
Manassas, VA, USA)” [35]

"a post-crisis SV40-transformed human placental trophoblast cell line 3A-
Sub-E (CRL-1584) used in this study were obtained from American Type
Culture Collection (Rockville, MD)” [36]

(continued on next page)



Table 4 (continued )

3A(tPA-30-1) 3A-sub E [post crisis of 3A(tPA-30-1)]

"trophoblastic cell line (tPA30-1)…obtained from the American
Type Culture Collection (Rockville, MD, USA)” [22]

"Human normal placental trophoblast, SV40 transformed cell line
(3A-sub-E) from American Type Culture Collection (ATCC # CRL-
1584)” [37]

"Postcrisis clone of SV-40 tsA-transformed placental cells (tPA30-1),
CRL 1584” [38]

"human non-cancer trophoblast cell line (3A-Sub-E)” [39]

"trophoblast cell line 3A-Sub-E (ATCC CRL-1584)” [40]

"Trophoblast cell line 3A-sub E post crisis of the 3A (tissue
plasminogen activator-30-l) (American Type Culture Collection
[ATCC] CRL 1584)” [41]

"trophoblast cell line, 3A-Sub-E (ATCC CRL-1584)” [42]

"human non-choriocarcinomic trophoblastic cell line BeWo
and 3asubE cells were obtained from the American Tissue Culture
Collection
(ATCC)” [43]

"Human placental cell line, TPA30–1 (Chou 1978), was
obtained from Dainihon Seiyaku (Osaka, Japan)” [44]

Legend:
Complete citation.
Partial citation.

A. Ono et al. Heliyon 6 (2020) e04759
impact on the quality of information transferred to the scientific com-
munity in general.

2. Methods

2.1. Search strategy

The databases Pubmed and One Search were used as the primary
literature search engines with access as permitted by the University of
Fig. 1. Flowchart summarizing inclusion an
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Hawaii John A. Burns School of Medicine Health Sciences Library with
the assistance of the reference librarian during the timeframe between
August 2018 to March 2019. No filters were applied to the Pubmed
search (Medline database). One Search was applied with filters for lan-
guage (English) and material type (articles). Search terms were: “3A
(tPA-30-1),” “3Asub-E,” “3AsubE,” “tPA-30-1,” “tPA30-1,” and “3A AND
(placenta OR placental OR trophoblast OR trophoblastic) AND (cell OR
line OR cell line).” Hits for the last keyword (cell OR line OR cell line) on
d exclusion criteria in literature search.



Fig. 2. Definitions used on Title & Abstract Review.

Fig. 3. Definitions used on Full Text Manuscript Review.

Fig. 4. Analyses performed on Relevant Citations.

Fig. 5. Full vs Partial Citations.
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One Search were entirely excluded as it yielded over 40,900 results (see
Tables 1, 2, 3 and 4).
2.2. Search refinement

A total of 218 citations were identified from the initial search. From
this list, the original manufacturer article [7] and 59 duplicate searches
were excluded, leaving 158 potentially relevant citations. All 158 titles
and abstracts were then reviewed and grouped into one of three cate-
gories: (a) Citations from books and stand-alone abstracts (7), all of
which were excluded; (b) irrelevant citations (99), all of which were also
5

excluded; and (c) either relevant citations (22) and those “in need for
further investigation” (NFI, 30), all 52 of which were included for full
text manuscript review. A flow-chart summarizing this information is
illustrated in Figure 1. The Definitions of “irrelevant,” “relevant,” and
“NFI” for titles and abstracts are listed in Figure 2.

Of the 52 potentially relevant citations, one was excluded due to the
lack of access to a full text manuscript. The remaining 51 full text man-
uscripts were examined individually, including a thorough review of the
sections for materials and methods, article abbreviations, and references.
Each citation was placed into one of two categories, 14 of which were
“irrelevant” and excluded, and 37 of which were “relevant” and included
in our study. Definitions of “irrelevant” and “relevant” for full text
manuscripts are as described in Figure 3.

3. Results

Of the total 37 relevant citations, 15 cited use of the 3A (tPA-30-1)
cell line and 22 cited use of the 3A-sub E [post crisis of 3A (tPA-30-1)] cell
line.

3.1. Presence of a full citation or identification

Manuscripts were considered to have a complete, or “full” citation if
their citations were as designated by ATCC [5, 6]. Minor discrepancies in
the positioning of hyphens, parentheses, or brackets, as well as differ-
ences in capitalizations and character-spacing were disregarded. All
other citations with discrepancies beyond the typographical errors
specified above were considered to have incomplete, or “partial” cita-
tions. As displayed in Figures 4 and 5, only five (13.5%) demonstrated
full citations out of the 37 identified full text manuscripts. Figure 6 lists
the most complete citations that could be found in each manuscript.

3.2. Identification of the placental cell lines as “term”

As displayed on Figures 4, 7, and 8, of the 37 full text manuscripts
examined, only eight (21.6%) identified the 3A (tPA-30-1) or 3A-sub E
[post crisis of 3A (tPA-30-1)] cell line as correctly derived from “term”



Fig. 6. Full vs Partial Citations.
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placenta. The majority (n ¼ 27; 73.0%) did not use any descriptors to
characterize the gestational age of the placental cell lines, and two
manuscripts (5.4%) erroneously identified 3A-sub E [post crisis of 3A
(tPA-30-1)] as a “first trimester” placenta cell line instead of “term”.
6

Moreover, these two manuscripts were unrelated in content and neither
cited one or the other [31, 32]. Overall, only three citations contained
both a full citation and a correct identification as “term” [8, 21, 30].



Fig. 7. Identification as “Term” vs no gestational age stated vs “First trimester”.

Fig. 8. Identification as “Term” vs no gest
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4. Discussion

Contrary to our hypothesis, only a minority 13.5% of the 37 full text
manuscripts demonstrated full citations of our placental cell lines of in-
terest. This is surprising given that each ATCC product sheet provides
unequivocal directions on how to cite the strain in a publication
(Figure 6) [5, 6]. Arguably, per ATCC Technical Services, the 3A
(tPA-30-1) cell line was contributed by its original scientist in December
1980; therefore, the authors from one publication in October 1980 [15]
may have reasonably been uninformed of its later-designated citation
format. Nevertheless, this would not apply to the remaining 31 manu-
scripts whose publication dates did not pre-date the acquisition of 3A
(tPA-30-1) cell line in 1980.
ational age stated vs “First trimester”.
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One possible explanation for this observation may be that researchers
have unknowingly cited an incomplete citation from a previous related
publication to their ownmanuscript or received an aliquot of the cell line
as a gift from another investigator that did not come with a complete
citation. Ideally, the first publication should have included the full cell
line designation with an accession number from its donor cell bank such
that all subsequent publications citing this work, at minimum, will “copy-
forward” a correct and complete citation [1]. In reality, however, prior to
the establishment of a national cell line repository, an initial misidenti-
fication of the cell line may have propagated through a series of publi-
cations without background verification.

Contrary to our hypothesis, only 21.6% of the 37 full text manuscripts
demonstrated awareness that 3A (tPA-30-1) and 3A-sub E [post crisis of
3A (tPA-30-1)] were derived from a “term” placenta. A reasonable
explanation for this may be that gestational age was deemed irrelevant by
investigators for whom a placental cell line was a convenient basis to
study colony-stimulating factor expression [11, 28], alkaline phospha-
tase gene regulation [15], or human papilloma virus replication [17, 18,
19, 20] to compare with other tissue cell lines. Nevertheless, given the
well-recognized molecular and functional differences between the first
and third trimester placenta [4], it would be appropriate to acknowledge
the appropriate gestational age from which the cell line is derived to take
advantage of its invasive versus hormonal production properties that
might otherwise affect cell proliferation, rather than dismiss its unique
effects altogether.

Interestingly, two manuscripts identified 3A (tPA-30-1) and 3A-sub E
[post crisis of 3A (tPA-30-1)] as “first trimester” placental cell lines which
were missed during the review process. As a consequence, this miscon-
ception pervaded the interpretation and discussion of the experimental
results, and will likely continue to misinform future readers [31, 32]. The
issue of cell line misidentification has also been described by other
groups [47], notably, in the misrepresentation of a cancer cell line KB
(HeLa) in certain studies [48]. Therefore, it is crucial to maintain sci-
entific rigor in accurately reporting on placental cell lines in publications
to avert potential misrepresentations which propagate through a suc-
cession of publications. A renewed attention to detail would optimisti-
cally improve general awareness of this and associated issues and
transcend the area of precision scientific writing to an overall refinement
in scientific and clinical practices.

5. Conclusion

In summary, this study involved a literature search of publications
utilizing two popular placental cell lines and demonstrated significant
discrepancies in their citations and characterization. We identified
several articles that did not have complete or “full” citations for the 3A
placenta cell lines as designated by its manufacturer product sheet, and
two publications that incorrectly identified the 3A cell line as derived
from a “first trimester” instead of a “term” or third trimester placenta.
However minor these errors might be, both sources of ambiguity could
have been easily preventable in the editorial review process. This raises
some recommendations for future publications using established
placental or other cell lines or chemical compounds in scientific and
clinical studies. We suggest first that, whether a cell line is purchased
directly from a cell bank or is transferred from another laboratory, the
authors have a responsibility to cross-examine the manufacturer's prod-
uct sheet to verify for themselves its citation and origin and to report
these details in resulting publications. Secondly, just as certain scientific
journals now require proof of cell line authentication and absence of
contamination as prerequisites for publication [2, 45], peer reviewers
should place greater attention to the accuracy and level of detail in cell
line identification. Finally, we hope that our findings call for a repre-
sentative set of standards and guidelines for the documentation of
established cell lines in biomedical research in order to strengthen the
quality of publications in our scientific community. Future work includes
reviewing all other publication sources and databases to fully capture the
8

misrepresentation of placental cell line citations in the scientific and
medical literature.

Declarations

Author contribution statement

M. Lee: Conceived and designed the experiments; Wrote the paper.
A. Ono and M. Griffith: Performed the experiments; Analyzed and

interpreted the data; Wrote the paper.
P. Benny: Analyzed and interpreted the data; Wrote the paper.
C. Litton: Contributed reagents, materials, analysis tools or data;

Wrote the paper.

Funding statement

This research did not receive any specific grant from funding agencies
in the public, commercial, or not-for-profit sectors.

Competing interest statement

The authors declare no conflict of interest.

Additional information

No additional information is available for this paper.

References

[1] R.J. Geraghty, A. Capes-Davis, J.M. Davis, J. Downward, R.I. Freshney, I. Knezevic,
R. Lovell-Badge, J.R. Masters, J. Meredith, G.N. Stacey, P. Thraves, Guidelines for
the use of cell lines in biomedical research, Br. J. Canc. 111 (6) (2014 Sep) 1021.

[2] L.P. Freedman, M.C. Gibson, S.P. Ethier, H.R. Soule, R.M. Neve, Y.A. Reid,
Reproducibility: changing the policies and culture of cell line authentication, Nat.
Methods 12 (6) (2015 May 28) 493.

[3] S.J. Fisher, T.Y. Cui, L. Zhang, L. Hartman, K. Grahl, G.Y. Zhang, J. Tarpey,
C.H. Damsky, Adhesive and degradative properties of human placental
cytotrophoblast cells in vitro, J. Cell Biol. 109 (2) (1989 Aug 1) 891–902.

[4] Y. Kato, G.D. Braunstein, Purified first and third trimester placental trophoblasts
differ in in vitro hormone secretion, J. Clin. Endocrinol. Metabol. 70 (4) (1990 Apr
1) 1187–1192.

[5] 3A(tPA-30-1) (ATCC®CRL-1583™) [Internet]. 3A(tPA-30-1) ATCC®CRL-1853™
Homo sapiens Placenta, Available from: https://www.atcc.org/produ
cts/all/CRL-1583.aspx#documentation.

[6] 3A-sub E [post Crisis of 3A(tPA-30-1)] (ATCC®CRL-1584™) [Internet]. 3A-Sub E
[post Crisis of 3A(tPA-30-1)] ATCC®CRL-1584™ Homo sapiens Placenta, Available
from: https://www.atcc.org/products/all/CRL-1584.aspx#documentation.

[7] J.Y. Chou, Human placental cells transformed by tsA mutants of simian virus 40: a
model system for the study of placental functions, Proc. Natl. Acad. Sci. Unit. States
Am. 75 (3) (1978 Mar 1) 1409–1413.

[8] R. Misao, S. Iwagaki, W.S. Sun, J. Fujimoto, M. Saio, T. Takami, T. Tamaya,
Evidence for the synthesis of corticosteroid-binding globulin in human placenta,
Hormone Res. Paedia. 51 (4) (1999) 162–167.

[9] W.J. Chiou, J. Wang, C.E. Berg, J.R. Wu-Wong, SV40 virus transformation down-
regulates endothelin receptor, Biochim. Biophys. Acta Mol. Cell Res. 1450 (1) (1999
May 6) 35–44.

[10] C. Tarella, D. Ferrero, D. Caracciolo, R. Badoni, G. Bellone, E. Gallo, Immunological
separation of two CFU-GM subsets showing different responsiveness to T-cell
derived growth factors, J. Clin. Lab. Immunol. 25 (4) (1988 Apr) 185–190.

[11] D. Ferrero, P. Pregno, C. Tarella, F.W. Ruscetti, A. Pileri, E. Gallo, Trophoblast cell
line conditioned medium for in vitro culture and antigenic characterization of acute
myeloid leukemia clonogenic cells, Canc. Res. 47 (23) (1987 Dec 1) 6413–6417.

[12] S. Saito, S. Sakakura, M. Enomoto, M. Ichijo, K. Matsumoto, T. Nakamura,
Hepatocyte growth factor promotes the growth of cytotrophoblasts by the paracrine
mechanism, J. Biochem. 117 (3) (1995) 671–676.

[13] S. Saito, M. Enomoto, S. Sakakura, Y. Ishii, T. Sudo, M. Ichijo, Localization of stem
cell factor (SCF) and c-kit mRNA in human placental tissue and biological effects of
SCF on DNA synthesis in primary cultured cytotrophoblasts, Biochem. Biophys. Res.
Commun. 205 (3) (1994 Dec 30) 1762–1769.

[14] S. Saito, T. Ibaraki, M. Enomoto, M. Ichijo, K. Motoyoshi, Macrophage colony-
stimulating factor induces the growth and differentiation of normal pregnancy
human cytotrophoblast cells and hydatidiform moles but does not induce the
growth and differentiation of choriocarcinoma cells, Jpn. J. Canc. Res. 85 (3) (1994
Mar) 245–252.

[15] T. Sakiyama, T. Mano, J.Y. Chou, Synthesis of first trimester placental alkaline
phosphatase in cultured human term placental cells, J. Biol. Chem. 255 (19) (1980
Oct 10) 9399–9403.

http://refhub.elsevier.com/S2405-8440(20)31602-9/sref1
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref1
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref1
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref2
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref2
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref2
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref3
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref3
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref3
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref3
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref4
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref4
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref4
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref4
https://www.atcc.org/products/all/CRL-1583.aspx#documentation
https://www.atcc.org/products/all/CRL-1583.aspx#documentation
https://www.atcc.org/products/all/CRL-1584.aspx#documentation
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref7
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref7
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref7
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref7
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref8
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref8
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref8
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref8
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref9
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref9
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref9
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref9
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref10
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref10
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref10
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref10
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref11
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref11
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref11
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref11
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref12
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref12
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref12
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref12
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref13
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref13
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref13
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref13
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref13
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref14
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref14
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref14
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref14
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref14
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref14
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref15
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref15
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref15
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref15


A. Ono et al. Heliyon 6 (2020) e04759
[16] N. Liu, A.T. Kaplan, J. Low, L. Nguyen, G.Y. Liu, O. Equils, M. Hewison, Vitamin D
induces innate antibacterial responses in human trophoblasts via an intracrine
pathway, Biol. Reprod. 80 (3) (2009 Mar 1) 398–406.

[17] H. You, Y. Liu, N. Agrawal, C.K. Prasad, J.L. Edwards, A.F. Osborne, S. Korourian,
C.L. Lowery, P.L. Hermonat, Multiple human papillomavirus types replicate in 3A
trophoblasts, Placenta 29 (1) (2008 Jan 1) 30–38.

[18] H. You, Y. Liu, N. Agrawal, C.K. Prasad, M. Chiriva-Internati, C.L. Lowery, H.H. Kay,
P.L. Hermonat, Infection, replication, and cytopathology of human papillomavirus
type 31 in trophoblasts, Virology 316 (2) (2003 Nov 25) 281–289.

[19] H. You, Y. Liu, M.J. Carey, C.L. Lowery, P.L. Hermonat, Defective 3A trophoblast-
endometrial cell adhesion and altered 3A growth and survival by human
papillomavirus type 16 oncogenes, Mol. Canc. Res. 1 (1) (2002 Nov 1) 25–31.

[20] Y. Liu, H. You, M. Chiriva-Internati, S. Korourian, C.L. Lowery, M.J. Carey,
C.V. Smith, P.L. Hermonat, Display of complete life cycle of human papillomavirus
type 16 in cultured placental trophoblasts, Virology 290 (1) (2001 Nov 10) 99–105.

[21] J. Fujimoto, H. Sakaguchi, R. Hirose, T. Tamaya, Sex steroidal regulation of vessel
permeability associated with vessel endothelial cadherin (V-cadherin), J. Steroid
Biochem. Mol. Biol. 67 (1) (1998 Oct 1) 25–32.

[22] A. Shiozaki, K. Kataoka, M. Fujimura, H. Yuki, M. Sakai, S. Saito, Survivin inhibits
apoptosis in cytotrophoblasts, Placenta 24 (1) (2003 Jan 1) 65–76.

[23] S.C. Chang, W.C. Vivian Yang, Hyperglycemia induces altered expressions of
angiogenesis associated molecules in the trophoblast, Evid. base Compl. Alternative
Med. 2013 (2013).

[24] S.G. Mueller, J.R. White, W.P. Schraw, V. Lam, A. Richmond, Ligand-induced
desensitization of the human CXC chemokine receptor-2 is modulated by multiple
serine residues in the carboxyl-terminal domain of the receptor, J. Biol. Chem. 272
(13) (1997 Mar 28) 8207–8214.

[25] A. Koman, S. Cazaubon, P.O. Couraud, A. Ullrich, A.D. Strosberg, Molecular
characterization and in vitro biological activity of placentin, a new member of the
insulin gene family, J. Biol. Chem. 271 (34) (1996 Aug 23) 20238–20241.

[26] S.G. Mueller, W.P. Schraw, A. Richmond, Activation of protein kinase C enhances
the phosphorylation of the type B interleukin-8 receptor and stimulates its
degradation in non-hematopoietic cells, J. Biol. Chem. 270 (18) (1995 May 5)
10439–10448.

[27] S.G. Mueller, W.P. Schraw, A. Richmond, Melanoma growth stimulatory activity
enhances the phosphorylation of the class II interleukin-8 receptor in non-
hematopoietic cells, J. Biol. Chem. 269 (3) (1994 Jan 21) 1973–1980.

[28] S. Saito, M. Saito, K. Motoyoshi, M. Ichijo, Enhancing effects of human macrophage
colony-stimulating factor on the secretion of human chorionic gonadotropin by
human chorionic villous cells and tPA30-1 cells, Biochem. Biophys. Res. Commun.
178 (3) (1991 Aug 15) 1099–1104.

[29] J.T. Speidel, M. Xu, S.Z. Abdel-Rahman, Differential effect of ABCB1 haplotypes on
promoter activity, Pharmacogenetics Genom. 28 (3) (2018 Mar) 69–77.

[30] J.L. Reiter, H.M. Drendel, S. Chakraborty, M.M. Schellinger, M.J. Lee, G. Mor,
Cytogenetic features of human trophoblast cell lines SWAN-71 and 3A-subE,
Placenta 52 (2017 Apr 1) 17–20.

[31] C.E. Cross, M.F. Tolba, C.M. Rondelli, M. Xu, S.Z. Abdel-Rahman, Oxidative stress
alters miRNA and gene expression profiles in villous first trimester trophoblasts,
BioMed Res. Int. 2015 (2015).

[32] S.R. Chern, S.H. Li, C.L. Chiu, H.H. Chang, C.P. Chen, E.I. Chen, Spatiotemporal
expression of SERPINE2 in the human placenta and its role in extravillous
trophoblast migration and invasion, Reprod. Biol. Endocrinol. 9 (1) (2011 Dec) 106.
9

[33] H.Y. Wu, C.Y. Lin, T.C. Chen, S.T. Pan, C.J. Yuan, Mammalian Ste20-like protein
kinase 3 plays a role in hypoxia-induced apoptosis of trophoblast cell line 3A-sub-E,
Int. J. Biochem. Cell Biol. 43 (5) (2011 May 1) 742–750.

[34] C.P. Chen, C.Y. Chen, Y.H. Wu, C.Y. Chen, Oxidative stress reduces trophoblast
FOXO1 and integrin β3 expression that inhibits cell motility, Free Radic. Biol. Med.
124 (2018 Aug 20) 189–198.

[35] J.P. Huang, P.C. Hsieh, C.Y. Chen, T.Y. Wang, P.C. Chen, C.C. Liu, C.C. Chen,
C.P. Chen, Nanoparticles can cross mouse placenta and induce trophoblast
apoptosis, Placenta 36 (12) (2015 Dec 1) 1433–1441.

[36] S.Y. Shiu, S.C. Xi, J.N. Xu, L. Mei, S.F. Pang, K.M. Yao, J.T. Wong, Inhibition of
malignant trophoblastic cell proliferation in vitro and in vivo by melatonin, Life Sci.
67 (17) (2000 Sep 15) 2059–2074.

[37] H.Y. Wu, C.Y. Lin, T.Y. Lin, T.C. Chen, C.J. Yuan, Mammalian Ste20-like protein
kinase 3 mediates trophoblast apoptosis in spontaneous delivery, Apoptosis 13 (2)
(2008 Feb 1) 283–294.

[38] J.A. Campain, G.S. Cox, Deoxyribonuclease-hypersensitive sites in the glycoprotein
hormone alpha-subunit gene from trophoblastic and nontrophoblastic human
tumor cell lines: correlation with expression and effect of chemical inducers, Mol.
Endocrinol. 6 (5) (1992 May 1) 677–693.

[39] A. Chao, C.L. Tsai, P.C. Wei, S. Hsueh, A.S. Chao, C.J. Wang, C.N. Tsai, Y.S. Lee,
T.H. Wang, C.H. Lai, Decreased expression of microRNA-199b increases protein
levels of SET (protein phosphatase 2A inhibitor) in human choriocarcinoma, Canc.
Lett. 291 (1) (2010 May 1) 99–107.

[40] W.C. Yang, T.H. Su, Y.C. Yang, S.C. Chang, C.Y. Chen, C.P. Chen, Altered perlecan
expression in placental development and gestational diabetes mellitus, Placenta 26
(10) (2005 Nov 1) 780–788.

[41] D.M. Svinarich, N.A. Wolf, R. Gomez, B. Gonik, R. Romero, Detection of human
defensin 5 in reproductive tissues, Am. J. Obstet. Gynecol. 176 (2) (1997 Feb 1)
470–475.

[42] C.P. Chen, S.C. Chang, W.C. Yang, High glucose alters proteoglycan expression and
the glycosaminoglycan composition in placentas of women with gestational
diabetes mellitus and in cultured trophoblasts, Placenta 28 (2-3) (2007 Feb 1)
97–106.

[43] Z.E. Olivo-Vidal, R.C. Rodríguez, O. Arroyo-Helguera, Iodine affects differentiation
and migration process in trophoblastic cells, Biol. Trace Elem. Res. 169 (2) (2016
Feb 1) 180–188.

[44] H. Kataoka, J.Y. Meng, H. Itoh, R. Hamasuna, T. Shimomura, T. Suganuma,
M. Koono, Localization of hepatocyte growth factor activator inhibitor type 1 in
Langhans' cells of human placenta, Histochem. Cell Biol. 114 (6) (2000 Dec 1)
469–475.

[45] P. Lichter, H. Allgayer, H. Bartsch, N. Fusenig, K. Hemminki, M. von Knebel
Doeberitz, B. Kyewski, A.B. Miller, H. zur Hausen, Obligation for cell line
authentication: appeal for concerted action, Int. J. Canc. 126 (1) (2010 Jan 1) 1.

[46] J.L. Reiter, H.M. Drendel, S. Chakraborty, M.M. Schellinger, M.J. Lee, G. Mor,
Cytogenetic features of human trophoblast cell lines SWAN-71 and 3A-subE,
Placenta 52 (2017 Apr) 17–20.

[47] S.P.J.M. Horbach, W. Halffman, The ghosts of HeLa: how cell line misidentification
contaminates the scientific literature, PloS One 12 (10) (2017), e0186281.

[48] L. Vaughan, W. Gl€anzel, C. Korch, A. Capes-Davis, Widespread use of misidentified
cell line KB (HeLa): incorrect attribution and its impact revealed through mining
the scientific literature, Canc. Res. 77 (11) (2017) 2784–2788.

http://refhub.elsevier.com/S2405-8440(20)31602-9/sref16
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref16
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref16
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref16
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref17
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref17
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref17
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref17
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref18
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref18
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref18
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref18
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref19
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref19
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref19
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref19
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref20
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref20
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref20
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref20
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref21
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref21
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref21
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref21
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref22
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref22
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref22
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref23
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref23
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref23
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref24
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref24
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref24
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref24
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref24
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref25
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref25
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref25
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref25
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref26
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref26
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref26
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref26
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref26
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref27
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref27
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref27
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref27
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref28
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref28
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref28
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref28
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref28
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref29
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref29
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref29
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref30
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref30
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref30
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref30
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref31
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref31
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref31
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref32
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref32
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref32
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref33
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref33
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref33
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref33
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref34
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref34
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref34
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref34
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref34
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref35
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref35
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref35
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref35
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref36
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref36
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref36
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref36
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref37
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref37
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref37
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref37
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref38
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref38
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref38
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref38
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref38
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref39
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref39
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref39
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref39
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref39
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref40
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref40
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref40
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref40
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref41
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref41
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref41
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref41
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref42
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref42
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref42
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref42
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref42
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref43
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref43
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref43
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref43
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref44
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref44
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref44
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref44
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref44
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref45
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref45
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref45
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref46
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref46
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref46
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref46
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref47
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref47
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref48
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref48
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref48
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref48
http://refhub.elsevier.com/S2405-8440(20)31602-9/sref48

	Appropriate citation of placenta cell lines 3A(tPA-30-1) and 3A-sub E [post crisis of 3A(tPA-30-1)] in medical literature
	1. Introduction
	2. Methods
	2.1. Search strategy
	2.2. Search refinement

	3. Results
	3.1. Presence of a full citation or identification
	3.2. Identification of the placental cell lines as “term”

	4. Discussion
	5. Conclusion
	Declarations
	Author contribution statement
	Funding statement
	Competing interest statement
	Additional information

	References


