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ARTICLE INFO ABSTRACT
Keywords: Background: Lysine-specific demethylase 1 (LSD1) is a histone demethylase and regulator of differentiation,
LSD1+8a including in cancer. A neuronal-specific isoform of LSD1—LSDI1+8a—has been shown to play a key role in

Neuroendocrine Prostate Cancer
RNA Biomarker
RNA In Situ Hybridization

promoting neuronal differentiation in the developing brain. We previously determined that LSD1+8a transcripts
were detected in an aggressive subtype of prostate cancer harboring a neuronal program—neuroendocrine
prostate cancer (NEPC)—but not in prostate adenocarcinomas harboring a glandular program. However, the
number of samples examined was limited.

Methods: Using a large collection of prostate cancer patient cell lines and patient-derived xenografts (PDXs), we
measured LSD1+8a using quantitative polymerase chain reaction (QPCR), RNA in situ hybridization (RNA-ISH),
and protein detection methods. We then validated our findings using an independent cohort of patient tumor
samples.

Results: LSD1+8a mRNA expression was detected in every NEPC cell line and PDX examined by gPCR and RNA-
ISH but in none of the prostate adenocarcinomas. We validated the RNA-ISH results in patient tumors, con-
firming that LSD1+8a was expressed in all NEPC tumors but in none of the adenocarcinomas. Finally, we
generated a rabbit monoclonal antibody specific to LSD1+8a protein and confirmed its specificity using normal
neuronal tissue samples. However, LSD1+-8a protein was not detectable in NEPC tumors—likely due to the
substantially lower levels of LSD1+8a mRNA in NEPC tumors vs. normal neuronal tissues.

Conclusions: Measuring LSD1+8a mRNA is a sensitive and specific method for the diagnosis of NEPC, which is
often challenging.

Introduction men in the United States, with 35,250 deaths predicted for 2024 [1].
Prostate adenocarcinoma is the predominant form of prostate cancer at
Prostate cancer is the second leading cause of cancer-related death in diagnosis (99 %). However, other subtypes—namely neuroendocrine
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prostate cancer expressing a neuronal program—are sometimes identi-
fied (1 %) at diagnosis [2]. Androgen receptor (AR) blockade is the
principal treatment for metastatic prostate adenocarcinoma. One
increasingly recognized form of resistance to AR blockade is lineage
plasticity, or differentiation change, and this form of resistance has
increased in the era of newer, more potent AR pathway inhibitors
(ARPIs) [3,4]. Treatment-emergent NEPC is one of the most common
and virulent examples of lineage plasticity after AR pathway inhibition,
occurring in ~15 % of patients who have been treated with ARPIs [5].
NEPC is aggressive, and there are limited treatment options [4,5].
However, the diagnosis of NEPC can be challenging and is based on both
morphologic and molecular features [6,7]. Identifying additional bio-
markers could help diagnose NEPC with more accuracy.

Lysine-specific demethylase 1 (LSD1) is a histone demethylase and
important regulator of gene expression in multiple cancers [8-12]. LSD1
has been shown to promote AR-independent survival of
castrate-resistant prostate cancers that grow well despite AR blockade
[8]. Our recent work showed that LSD1 also promotes growth and sur-
vival of NEPC tumor models [9]. Importantly, a neuronal-specific iso-
form of LSD1—LSD1+8a—that includes a cryptic exon 8 was identified
and shown to play an important role during brain development by
regulating neuronal differentiation [13,14]. LSD1+8a has also been
shown to promote neuronal differentiation in small cell lung cancer,
which harbors many similarities with NEPC, prompting us to examine
LSD1+8a in NEPC [15].

Previously, we measured LSD1+8a expression with quantitative PCR
(qPCR) in a limited collection of samples and determined that LSD1+8a
transcripts were expressed in NEPC patient-derived xenografts (PDXs)
and patient tumors—but not in adenocarcinoma patient samples and
PDX [16]. We also found that the splicing factors SRRM3 and SRRM4
were responsible for LSD1+8a splicing in NEPC [16,17]. However,
because of the limited number of samples tested, it was not clear
whether LSD1+8a was a sensitive and specific biomarker to detect
NEPC. Furthermore, because antibodies to measure LSD1+8a protein
expression were lacking, it was not clear if LSD1+8a protein was
expressed in these tumors in sufficient quantities to contribute to
neuronal differentiation.

Herein, we examined LSD1+8a expression in a large collection of
prostate cancer patient tumors using RNA and protein-based detection
methods. Using qPCR, LSD1-+8a transcripts were detected exclusively in
NEPC tumors, and we confirmed our findings using RNA in situ hy-
bridization (RNA-ISH). However, while LSD1+8a protein expression
was detectable in normal neuronal tissues, we failed to detect LSD1-+8a
protein in any of the NEPC tumors examined—likely due to the
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substantially lower levels of LSD1+8a mRNA in NEPC tumors vs. normal
neuronal tissues. In summary, measuring LSD1+8a mRNA may aid in
the diagnosis of NEPC due to the sensitivity and specificity of this
biomarker.

Results
LSD1+-8a transcript is expressed only in NEPC

We previously detected LSD1+8a transcript expression in a limited
number of NEPC PDXs and metastatic biopsies using qPCR [16].
Building on this result, we measured LSDI1+8a transcript abundance
using qPCR in a panel of prostate cancer cell lines, including adeno-
carcinomas, models reprogrammed from adenocarcinomas but that do
not represent canonical NEPC [18,19], and NEPC tumors. We used
LSD1+8a-overexpressing LNCaP adenocarcinoma cells as a positive
control (Fig. 1A). Low, but detectable, levels of LSD1+8a transcript were
observed only in NEPC cell lines but not in adenocarcinoma or reprog-
rammed prostate cancer cell line models (Fig. 1A). Of note, the levels of
endogenous LSD1-+8a expression in NEPC cell lines were several logs
lower than that of the ectopically-expressing LSD1+8a positive control
cell line.

Next, we tested a panel of adenocarcinoma and NEPC PDX models
and patient tumors. The LSD1+8a sequence is conserved between mouse
and human (Supplementary Fig. S1A, B) and is expressed in human and
mouse brain [14]. Therefore, we used mouse and human brain RNA as
positive controls. Importantly, the levels of LSD1+8a in the normal
neuronal tissues were comparable to the expression levels in the
LNCaP-LSD1+8a cells we generated (Fig. 1A). LSD1+8a transcripts were
present in all the NEPC PDXs and patient tumors examined—though the
expression levels were several logs lower than the normal neuronal
tissues (Fig. 1B). Conversely, LSD1+8a was not expressed in any of the
adenocarcinoma PDXs and patient tumors examined (Fig. 1B).

RNA in situ hybridization assays detect LSD1+8a specifically in NEPC
tumors

Having determined that LSD1+8a transcripts are expressed specif-
ically in NEPC patient models and tumors by qPCR, we sought to test a
method to measure LSD1+8a transcripts more easily that could be used
clinically. Therefore, we developed an RNA in situ hybridization probe to
specifically detect LSDI1+8a transcripts (Supplementary Table-1). To
validate the probe, we used cell blocks prepared with LNCaP cells
overexpressing expressing empty vector or LSD1+8a. We also used a
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Fig. 1. LSD1+8a transcripts are expressed only in NEPC. (A) LSD1+8a transcripts were measured in prostate cancer cell lines by qPCR. Empty vector (EV) LNCaP
cells served as a negative control. LSD1+8a-overexpressing LNCaP cells served as a positive control. (B) LSD1+8a transcripts were measured in PDXs and patient
samples by qPCR. Normal mouse and human brain samples served as positive controls.
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probe for the bacterial transcript DAPB as a negative control and a probe
for the human transcript PPIB as a positive control for RNA integrity.
RNA-ISH showed that LSD1+8a was detectable in LSDI1+8a-over-
expressing LNCaP cells but not empty vector cells, demonstrating the
specificity of the probes for detecting LSD1+8a (Fig. 2A, B). DAPB was
not detectable while PPIB was detectable across all the samples,
demonstrating the sensitivity and specificity of the assay (Supplemen-
tary Fig. S2A).

We next tested the RNA-ISH probes using PDX samples. Importantly,
the NEPC PDXs express much lower quantities of LSD1+8a transcript
than the LSDI1+8a-overexpressing LNCaP cells or normal mouse or
human neuronal tissues (Fig. 1A, B). Matching the qPCR results, RNA-
ISH only identified LSD1+8a expression in NEPC PDXs but not in
adenocarcinoma PDXs (Fig. 2C, D, Supplementary Table-2). Of note,
RNA-ISH showed a heterogeneous expression pattern for LSDI1+8a

A LSD1+8a RNA-ISH
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transcripts with only certain tumor cells expressing the transcript
(Fig. 2D). We confirmed the RNA quality of these samples using the
positive control human PPIB probe and set a threshold of 75 based on the
distribution of PPIB scores in the PDX samples we tested (Supplementary
Fig. 2B, Supplementary Table-2).

Finally, we sought to validate our LSD1+8a RNA-ISH results using
archived prostate cancer patient tumors. These included 25 NEPC and
134 adenocarcinoma samples. Importantly, many of these samples were
greater than five years old, making them susceptible to RNA degrada-
tion. Therefore, we used the PPIB probe to confirm the RNA quality of all
samples (Supplementary Fig. 2C, Supplementary Table-3). Based on the
threshold set for PPIB based on the PDX samples, eighty-two adeno-
carcinoma samples and ten NEPC samples passed PPIB quality control,
indicating good RNA quality (Fig. 3A, Supplementary Fig. 2D, Supple-
mentary Table-3). Of the samples with good RNA quality, LSDI1+8a
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Fig. 2. LSD1+8a transcripts are detected by RNA-ISH in NEPC PDXs. (A) LSD1+8a transcripts are detectable by RNA-ISH in LSD1+8a-overexpressing cells but not in
empty vector cells. (B and C) RNA-ISH score of LSD1+8a in (B) cell lines and (C) PDXs. (D) LSD1+8a transcripts are detectable by RNA-ISH in NEPC PDXs but not
adenocarcinoma PDXs (N = 36). Scalebar represents 60um, inset is 15um.
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Fig. 3. LSD1+8a transcripts are detected by RNA-ISH in NEPC tumors. (A) Table indicating number of samples that passed RNA integrity metrics in which LSD1+8a
was detectable by RNA-ISH. (B) RNA-ISH scores of LSD1+8a in patient tumors. (C) Representative images showing detectable LSD1+8a transcripts by RNA-ISH in
NEPC patient tumors but not in prostate adenocarcinoma patient tumors. Scalebar represents 60um, inset is 15um.

transcripts were detected by RNA-ISH with a heterogeneous pattern of
tumor cell expression in all 10 NEPC samples but in none of the 82
adenocarcinoma samples (Fig. 3B, C), demonstrating 100 % specificity
and sensitivity of LSD1+8a RNA-ISH for identifying NEPC tumors.

LSD1+8a protein levels are not detectable in LSD1+8a mRNA-expressing
NEPC PDXs and patient tumors

As previously mentioned, LSD1+8a mRNA expression was several
logs lower in NEPC cell lines, PDX, and patient tumors by qPCR vs.
normal mouse or human neuronal tissues. Nevertheless, we sought to
determine whether LSD1+8a protein expression was detectable in NEPC
tissues. Suitable antibodies to measure LSD1+8a were not available. To
address that deficit, we generated a rabbit monoclonal antibody against
LSD1+8a.

To determine the specificity and sensitivity of the antibody, we
tested the antibody using LNCaP FLAG-LSD1+8a or empty vector cells.
We confirmed that FLAG expression was only detectable in the LSD1+8a
transfected cells by Western blotting (Supplementary Fig. 3 A). We next
tested the specificity of our LSD1+8a antibody at three different di-
lutions in by Western blot analysis. Western blotting indicated that the

LSD1+8a antibody showed a strong, specific signal at 1:10,000 dilution
(Fig. 4A).

We next sought to measure endogenous LSD1+-8a protein expression
in NEPC patient samples and model systems, including those we previ-
ously determined to express LSD1+8a transcripts (Fig. 1) [16]. We used
LSD1+8a-overexpressing LNCaP cells as a positive control. While
LSD1+8a was detectable in LNCaP-LSD1+8a cells, we did not detect
LSD1+8a in any other cell line, including the two NEPC cell lines
NCI-H660 and LTL331R that expressed lower but detectable levels of
LSD1+8a transcript vs. LSD1+8a-overexpressing LNCaP (Fig. 1A, Sup-
plementary Fig. 3B). Next, we measured LSD1+8a protein levels in
adenocarcinoma and NEPC PDXs by Western blot. We included human
brain as a positive control for endogenous LSD1+8a protein expression.
Even at higher exposures, where LSD1+8a protein was detectable in
human brain, all the PDX samples were negative for LSD1+8a protein by
Western blotting (Supplementary Fig. 3C). Because LSD1+8a transcripts
are expressed at much lower level vs. normal control tissues and because
of the heterogenous mRNA expression pattern in NEPC samples, it is
possible that the levels of LSD1+8a protein are too low to be detected by
Western blotting.

We next determined whether LSD1+8a was detectable in NEPC
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Fig. 4. LSD1+8a protein is undetectable in transcript-positive NEPC PDXs and tumors by IHC. (A) Western blotting confirms LSD1+8a antibody detects LSD1+8a
protein in LSD1+8a-overexpressing (OE) cells but not empty vector (EV) cells. A 1:10,000 dilution provided the most specific results. (B) IHC analysis indicates
LSD1+8a antibody detects LSD1+8a protein in LSD1+8a-overexpressing cells (LSD1+8a) but not in EV cells. (C and D) Representative images from IHC staining
shows absent LSD1+8a protein expression in (C) NEPC PDX samples and (D) patient tumor samples. Scalebar represents 80um.
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samples using immunohistochemistry (IHC). We used cell blocks from
LNCaP cells overexpressing empty vector or LSD1+8a as controls.
Analysis of IHC data showed LSD1+8a nuclear staining in LSD1+8a-
overexpressing cells but not in empty vector cells (Fig. 4B). We then
measured endogenous LSD1+8a protein expression by IHC in NEPC
PDXs and patient samples using a tissue microarray (TMA) of 38 PDX
samples, including six NEPC PDXs, and another TMA of 99 prostate
cancer patient samples, including 21 NEPC samples. These TMAs
included five NEPC PDXs and five NEPC patient tumor samples from
which we had observed detectable levels of LSDI1+8a transcripts
(Fig. 1B). However, LSD1+-8a protein was not detectable in any of the
PDXs (Fig. 4C, Supplementary Table-4) or patient samples (Fig. 4D,
Supplementary Table-3) despite the antibody detecting endogenous
LSD1+8a protein expression in normal human brain samples (Supple-
mentary Fig. 3D), possibly due to the much lower LSD1+8a mRNA
expression in human NEPC tumors.

Discussion

NEPC is the most virulent subtype of prostate cancer, and its fre-
quency appears to be increasing due to more widespread use of potent
ARPIs [5]. However, the clinical diagnosis of NEPC can sometimes be
challenging, especially for treatment-emergent forms of the disease that
do not always have the classic morphological characteristics [2,5,7].

LSD1+8a is a neuronal isoform of LSD1 that has been shown to play a
role in neuronal differentiation of neural tissues and in small cell lung
cancer [13-15]. Because we previously determined that LSD1+8a was
expressed at the mRNA level in a small collection of NEPC samples [16],
our goal was to determine the specificity and sensitivity of mRNA-based
and protein-based measurements of LSD1.

RNA-based biomarkers in prostate cancer are available for adeno-
carcinoma to detect androgen receptor (AR) splice variants and AR
targets [20-22]. Our group has previously determined that RNA-ISH
detection of the long non-coding RNA SChLAP1 in prostate adenocar-
cinoma tumors is associated with prostate cancer lethality [23]. How-
ever, there are no RNA biomarkers specific to NEPC in routine clinical
use. The high sensitivity of RNA-ISH is advantageous to detect low levels
of transcripts whose protein products may not be detectable by
IHC-based methods; furthermore, RNA-ISH is easier to perform in a
clinical lab than qPCR [24,25]. Increased sensitivity and the ability to
multiplex probes for multiple transcripts makes RNA-ISH quite attrac-
tive for clinical use in determining disease states [25]. Finally, RNA-ISH
allows spatial detection of the biomarker of interest, allowing for a
clearer pattern of gene expression than qPCR.

Using cell lines and PDXs, we confirmed that LSDI+8a mRNA
expression was only detectable by qPCR in NEPC samples, matching our
prior results [16]. Importantly, cell lines representing reprogrammed
prostate cancer cells that do not harbor a canonical NEPC program failed
to express LSD1+-8a, further demonstrating the specificity of this marker
for NEPC.

Validating our results from cell lines and PDXs, RNA-ISH detected
LSD1+8a in all NEPC patient tumors examined but none of the adeno-
carcinoma tumors, suggesting LSD1+8a transcript may be a sensitive
and specific biomarker to detect NEPC.

Unlike qPCR and RNA-ISH, we failed to detect LSD1+8a protein in
any NEPC sample using an LSD1+8a antibody that we confirmed to be
sensitive and specific. Like the pattern we observed for LSD1+8a, pre-
vious studies have shown a discrepancy between mRNA expression of
genes and their protein levels [26,27]. There are several explanations for
the discrepancy between detectable LSDI mRNA and undetectable
protein. First, the levels of LSD1+8a transcript are 10 to 100-fold lower
in NEPC samples vs. our positive control LSD1+8a-expressing tissues (i.
e., mouse and human brain and LSD1+8a overexpressing LNCaP cells).
Thus, the much lower mRNA levels of LSD1+8a in these tissues may lead
to a limited, undetectable pool of LSD1+8a protein using the assays we
performed. Potentially utilizing more sensitive approaches such as
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high-resolution microscopy or mass spectrometry might enable us to
detect low quantities of LSD1+8a protein that are not detectable by
Western blotting or IHC [28,29]. Other possibilities that may explain
why we failed to detect LSD1+8a protein despite detectable mRNA
include dissociation between mRNA and protein levels. A global prote-
omic based study found that mRNA levels explain only about 40 % of the
variability in protein levels, whereas a model based on translational
mechanisms was a better predictor of protein level changes (~60 %)
[30,31]. As observed for IL-1 beta, translational efficiency can deter-
mine the level of protein expressed and may result in detectable mRNA
but lower or undetectable protein [32]. More studies are warranted to
explore if there are translational impediments to LSD+8a protein
expression.

Like all RNA-based detection methods, RNA-ISH relies heavily on the
integrity of the RNA in tissue samples. Our results using a marker of RNA
integrity (PPIB probe), suggest that RNA degradation occurred in many
archived patient tumor samples we examined (88 out of 175), which
may have interfered with our ability to detect LSD1+8a by RNA-ISH in
some samples—especially since LSD1+-8a levels are low to begin with.
Thus, it may be important to measure LSD1+8a on recently obtained
tumor specimens that have not been undergone RNA degradation, rather
than previously archived samples that are many years old.

In summary, our results suggest that LSD1+8a mRNA was exclu-
sively detected in NEPC samples but not prostate adenocarcinoma
samples. Thus, LSD1+8a appears to be a sensitive and specific
biomarker for NEPC. RNA-ISH that is routinely performed clin-
ically—and perhaps protein detection methods with better antibodies in
the future—may aid in the diagnosis of NEPC.

Materials and methods
Cell lines

LASCPC-01, MR42D, and LNCaP cells were cultured as described
previously [9,18,19]. NCI-H660 cells (CRL-5813) were purchased from
ATCC and cultured according to their recommendation. LNCaP cells
overexpressing LSD1+8a were described previously [16]. All cell lines
were validated with STR DNA fingerprinting (Genetica) and regularly
tested for Mycoplasma contamination using the MycoAlert Mycoplasma
Detection Kit (Lonza cat# LT07-318).

Antibody development

LSD1+8a antibodies were generated and developed by RevMADb
Biosciences, USA using a standard rabbit immunization protocol and its
rabbit monoclonal antibody development technology platform. Briefly,
New Zealand White (NZW) rabbits were immunized with a LSD1-+8a
peptide, its amino acid sequence corresponding to human LSD1-+8a
protein sequence, conjugated to keyhole limpet hemocyanin (KLH)
carrier protein. After 4 boosts, blood (30 ml/rabbit) was sampled for
memory B cell isolation, using the LSD1+-8a peptide. After culturing the
B cells for 8 days, supernatants were tested for antibody specificity to the
peptide by ELISA and screened by WB using cell lysates from human
LSD1+8a overexpressing cells and by IHC using paraffin embedded cell
blocks. For B cell clones identified by WB and IHC, their antibody DNA
fragments for the entire L chain and the variable region of H chain (VH)
of rabbit IgG were amplified by PCR with rabbit IgG H and L chain
primers, and then inserted into mammalian expression vectors with or
without built-in constant region of rabbit antibody H chain. The resulted
plasmids were used to express full-length recombinant antibodies in
HEK293 suspension cells (Thermo Fisher Scientific cat# R79007). The
recombinant antibodies were confirmed by WB and IHC for their
detection of LSD1+8a in overexpressed cells and then further tested
with human and mouse brain tissues. Based on WB and IHC analysis,
LSD1+8a antibody (Clone RM523) (RevMADb Biosciences cat# 31-1415-
00; RRID - AB_3674472) specifically detects LSD1+8a protein.
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Western blotting

Western blotting experiments were performed by running homoge-
nized PDX or cell lysates on NuPAGE 4-12 % Bis-Tris protein gels
(Thermo Fisher Scientific cat# NP0335BOX) and transferring them onto
PVDF membranes as described previously [9]. Blots were probed with
indicated primary antibodies (LSD1 — Cell Signaling Technologies
cat#2139S; Flag — Sigma Aldrich cat# F1804, Actin — Sigma Aldrich
cat# A5441) and HRP-conjugated secondary antibodies (Rockland
cat#611-703-127). West dura extended duration substrate chem-
iluminescence kit (Thermo Fisher Scientific cat#34075) was used to
develop signal and imaged using a Chemidoc MP imaging system
(Bio-Rad).

RNA preparation and RT-qgPCR

RNA was extracted from cells, PDXs, or tissues using the RNeasy Plus
Mini Kit (Qiagen cat# 74034) according to the manufacturer’s protocol.
After RNA extraction, 1 ug RNA was reverse-transcribed into cDNA using
the High-Capacity cDNA Reverse Transcription kit (Life Technologies
cat# 4368814) with random hexamer primers. RT-qPCR was performed
using PowerUp™ SYBR™ Green Master Mix (Thermo Fisher Scientific
cat# A25742) in a Quantstudio 3 thermocycler (Life Technologies) with
the following program: 50 °C for 2 min, 95°C for 10 min, and 40 cycles of
95°C for 15 s dissociation, 60°C for 1 min annealing/extension/read.
Data were analyzed with Design and Analysis Software version 1.5.2
(Life Technologies). Standard curve was generated as described previ-
ously [16].

Immunohistochemistry

Immunohistochemistry was performed on 5um formalin-fixed,
paraffin-embedded tissue sections. Metastatic CRPC specimens were
collected from patients who died of CRPC and signed written informed
consent for a rapid autopsy under the aegis of the Prostate Cancer Donor
Program at the University of Washington (IRB protocol # 2341). The
Ventana Discovery staining platform with ULTRA Cell Conditioning
(ULTRA CC2) solution (Ventana cat# 950-223) was used for antigen
retrieval. Anti-LSD1+8a antibodies were used at 1:1000. Immune
complexes were developed using the Discovery ChromoMap DAB (dia-
minobenzidine tetrahydrochloride) Detection Kit (Ventana cat# 760-
159).

RNA in-situ hybridization

RNA-ISH was performed on 5uM FFPE tissue sections using the
BaseScope Detection Reagent kit v2- RED (Advanced Cell Diagnostics,
Newark, CA) and a target probe against BA-Hs-KDM1A-tv1-E9E10
(Homo sapiens lysine demethylase 1A (KDM1A) transcript variant 1
mRNA). The RNA quality of the samples was assessed using BA-Hs-PPIB-
12z (Homo sapiens peptidylprolyl isomerase B (cyclophilin B) (PPIB)
positive control probe) and DapB-1ZZ — BaseScope Negative Control
Probe. RNA-ISH signals in tumor cells were studied by the study
pathologist Rahul Mannan. The RNA-ISH data and quantitative scoring
in the present study cohort for BA-Hs-KDM1A-tv1-E9E10 were conducted
as per manufacturer recommendations and as described previously [33].
The number of red punctate dots (each dot corresponding to a single
RNA molecule) and clusters per cell were counted and recorded. The
details of reagents are provided in Supplementary Table-1.

Sequence alignment

Nucleotide and mRNA sequences for the human and mouse KDM1A
gene were retrieved from NCBI reference sequence database. CLUS-
TALW tool (https://www.genome.jp/tools-bin/clustalw; accessed on
2024-03-01) was used for performing clustal 2.1 multiple sequence
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alignment using default settings by selecting sequence type as DNA (for
nucleotide sequences) or PROTEIN (for amino acid sequences). Align-
ment around the LSD1+8a insert is represented in Supplementary
Figure-1.

Statistics

GraphPad Prism version 10.0.1 was used for statistical analysis and
plotting graphs. For statistical analysis, unpaired Student’s t-test was
performed, and a p < 0.05 is considered significant.
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