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Abstract

Purpose: Triple negative breast cancer (TNBC) is more common in African American (AA) than Non-AA (NAA)
population. We hypothesize that tumor microenvironment (TME) contributes to this disparity. Here, we use multiplex
quantitative immunofluorescence to characterize the expression of immunologic biomarkers in the TME in both
populations.

Patients and methods: TNBC tumor resection specimen tissues from a 100-patient case: control cohort including
49 AA and 51 NAA were collected. TME markers including CD45, CD14, CD68, CD206, CD4, CD8, CD20, CD3, Ki67, GzB,
Thy1, FAP, aSMA, CD34, Col4, VWF and PD-L1 we quantitatively assessed in every field of view. Mean expression levels
were compared between cases and controls.

Results: Although no significant differences were detected in individual lymphoid and myeloid markers, we found
that infiltration with CD45% immune cells (p =0.0102) was higher in TNBC in AA population. AA TNBC tumors also

had significantly higher level of lymphocytic infiltration defined as CD45" CD14~ cells (p=0.0081). CD3™ T-cells in AA
tumors expressed significantly higher levels of Ki67 (0.0066) compared to NAAs, indicating that a higher percentage
of AA tumors contained activated T-cells. All other biomarkers showed no significant differences between the AA and
NAA group.

Conclusions: While the TME in TNBC is rich in immune cells in both racial groups, there is a numerical increase in
lymphoid infiltration in AA compared to NAATNBC. Significantly, higher activated T cells seen in AA patients raises the
possibility that there may be a subset of AA patients with improved response to immunotherapy.
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Background

Solid tumor stroma is composed of many cell types

including fibroblasts, immune cells (lymphocytes,

macrophages, and myeloid derived stromal cells), and

extracellular matrix (ECM). The cells and the signaling
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wound healing pathways [1-3]. The TME in breast can-
cer, especially the basal-like subtype, appears to modu-
late tumor behavior. Experimental studies using ionizing
radiation suggest that certain processes in the TME such
as high immune function favor the development of ER-
negative tumors [4-7].

Younger age, breast remodeling after weaning, obesity,
exposure to ionizing radiation, BRCA1 mutation and AA
race are all factors that affect the immune microenviron-
ment of tissues including that of breast tissue [8, 9]. The
TME and secreted factors in breast tissue may be asso-
ciated with the more basal-like breast tumors in these
groups of patients [4-7].

The incidence rate of TNBC among AA women is
approximately double that of Non-AA (NAA) women,
with much of the disparity occurring at early ages [8, 10].
What accounts for this disparity is unclear; both repro-
ductive factors (i.e., lower rate of breast feeding, multi-
ple early pregnancies) and yet to be identified genetic
predisposition to developing TNBC have been suggested
[8, 11]. While the rate of germline BRCA1/2 mutations
in patients with breast cancer is similar across racial/
ethnic groups; obesity, higher parity, younger age at first
birth, and early weaning or never-having breast fed are
more prevalent among AA than white women and may
significantly contribute to increased inflammation and
to higher TNBC incidence in AA women [9, 10]. This
chronic low-grade inflammation is a complex immune
response may play an important role in the pathogenesis
of multiple chronic diseases, which are more prevalent
among the AA population [9, 12-14]. Even though sev-
eral pathways have been identified for chronic low-grade
inflammation and candidate loci have been proposed
[12], the contribution of sociodemographic factors and
lifestyle to maintenance of such an inflammatory state
has also been shown [15].

In summary, subtle differences in the immune TME
exist between AA and NAA patients [7, 16]. Profibrotic
conditions, including keloid scarring, uterine leiomy-
oma, the glomerulosclerotic conditions associated with
end-stage renal disease and sarcoidosis are more com-
monly seen in AA patients [9]. The effect of this inherent
immune dysregulation and the resultant inflammation
on tissues, may predispose AA population to a higher
prevalence of basal-like tumors [17]. Here, we propose
the stromal cellular content may be an important factor
modulating the higher rate of TNBC formation in AA
women. By comparing TME in TNBCs of AA vs that of
NAA patients we hoped to find specific immune inflam-
matory protein signatures associated with TNBCs that
may assist in future classification and management of
the disease. Understanding the relative contributions of
immunological factors and their possible interactions is
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essential for to improve the survival and quality of life
among AA women with TNBC.

Methods

Tissue collection and patient cohort

A total of 100 TNBC cases were reviewed and selected
from the Yale University Pathology archives. Specifically,
treatment-naive cases were selected by the pathologist if
there was an abundance of tumor present in the blocks
for future study. Areas of invasive tumor were identi-
fied by a pathologist and circled on the whole tissue sec-
tion, giving careful attention to avoid areas with admixed
in situ and/or benign tissue. Patients’ demographic char-
acteristics are described in Table 1. The Yale Human
Investigation Committee approved the patient consent
forms or in some cases a waiver of consent all in accord-
ance with the ethical guidelines of the US Common Rule
(protocol #9505008219).

Experimental design

Characterization of T cell subsets in resected tissues
was performed using multiplexed quantitative immu-
nofluorescence. We used CD45 positivity as a marker of
all immune cells, including lymphoid and myeloid cells.
CD14 further distinguished myeloid from lymphoid cells.
Among myeloid-derived cells we sought to identify mac-
rophages (CD68") and more specifically alternatively
activated macrophages or CD206™ cells, which may alter
the disease outcome [18].

Similarly, we investigated the different immune cell
types that belong to lymphoid cells; T-cells (CD3%)
and B-cells (CD20T). CD3" T-cells, were subsequently,
divided into helper T-cells (CD4%) and cytotoxic T-cells
(CD8"). After phenotyping typical CD3% cells, we
selected activated CD3™ cells, as high expressors of Ki67
and Granzyme B (GZMB). We used median Automated
quantitative analysis (AQUA) score as the cutoff to deter-
mine high versus low Ki67/ GZMB expression and active
vs dormant CD3" cells, respectively [19]. Regulatory
T-cells (Tregs) were defined by CD4 and FOXP3 a dou-
ble-positive phenotype.

In order to evaluate cancer-associated fibroblasts,
we utilized different mesenchymal phenotype mark-
ers.  Thyl+FAP+a-SMA + phenotype  represented
stromal fibroblasts [20]. Since smooth muscle sur-
rounds both breast ducts and endothelial cells, we used
a CD34+ COL4+vWE + phenotype to exclude these
a-SMA + cell types that could skew our results.

Finally, we examined the level of expression of the
Programmed Death-Ligand 1 (PD-L1) in tumor cells
(Cytokeratin positive, CK'), stroma cells (CK™) and
macrophages (CD68%). PD-L1 has a key role in tumor
immune evasion and more specifically in TNBC, where
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Table 1 AA and Non-AA patient information
Characteristic African American, N =49 Non-African American, N=51? p value®
Age 59 (47,66) 55 (49,66) 0.8
Ethnicity 03
Hispanic or Latino 1(2%) 0(0%)
Non-Hispanic 40 (82%) 38 (75%)
Unknown 8 (16%) 13 (25%)
BMI 31.0(27.0,35.3) 26.6(24.0,31.9) 0.009
Unknown 12 12
Stage (AJCC 8th edition) 0.5
IA 17 (35%) 18 (35%)
A 17 (35%) 19 (37%)
1B 13 (27%) 8 (16%)
A 2 (4.1%) 4(7.8%)
1B 0 (0%) 2(3.9%)
Grade 03
2 6 (12%) 10 (20%)
3 43 (88%) 41 (80%)
Histology 06
AdenoSquamous 1(2.2%) 0 (0%)
Fibromatoid nodule 1(2.2%) 0 (0%)
IDC 40 (87%) 44 (86%)
IDC-medullary 1(2.2%) 0 (0%)
IDC-micropapillary 1(2.2%) 3 (5.9%)
ILC 0 (0%) 1(2.0%)
IMC 2 (4.3%) 1(2.0%)
Metaplastic 0 (0%) 1 (2.0%)
Squamoid 0 (0%) 1 (2.0%)
Unknown 3 0
Chemotherapy 37 (76%) 38 (81%) 05
Unknown 0 7
XRT 41 (84%) 31 (70%) 0.13
Unknown 0 7
Follow up (years) 6.1(29,11.0) 54(1.9,102) 0.2
Unknown 1 0

? Median (IQR); n (%)
b Wilcoxon rank sum test; Fisher’s exact test; Pearson’s Chi-squared test

incorporation of immunotherapy in the neoadjuvant set-
ting and metastatic disease has been recently approved
[21, 22].

Antibodies, quantitative immunofluorescence (QIF)
Antibodies

Expression of CD45, CD14, CD8, CD20, CD68, CD206,
PD-L1, THY1, FAP, CD3, Ki67, GZMB, CD4,FOXP3,
a-SMA, CD34, COL4/vWF was evaluated using mono-
clonal antibodies as follows; for CD45: monoclonal
mouse IgG1 antihuman 2B11+PD7/26 (DAKO, Carpin-
teria, CA), for CD14: monoclonal rabbit antihuman
D7A2T (Cell Signaling Technology/CST, Danvers, MA),

for CD8: monoclonal mouse IgG1 antihuman C8/144B
(DAKO, Carpinteria, CA), for CD20: monoclonal mouse
IgG2a antihuman L26, for CD68: monoclonal mouse
antihuman IgG3 PG-M1 (DAKO, Carpinteria, CA),
for CD206: monoclonal rabbit antihuman EPR22489-7
(Abcam, Cambridge, UK), for PD-L1: monoclonal rabbit
antihuman SP142 (Abcam, Cambridge, UK), for THY1:
monoclonal mouse IgGl 7E1B11 (Abcam, Cambridge,
UK), for FAP: monoclonal rabbit antihuman EPR20021
(Abcam, Cambridge, UK), for CD3: monoclonal rabbit
antihuman SP7 (Littleton, CO), for Ki67: monoclonal
mouse IgG1 antihuman MIB-1 (DAKO, Carpinteria, CA),
for GZMB: monoclonal mouse IgG2a antihuman GZB01
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cells in AA versus Non-AA TNBC tumors
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Fig. 1 Comparison of pan-myeloid and pan-lymphoid immune cell in AA versus Non-AA TNBC tumors. A Representative images of multiplex
immunofluorescent staining for CD45 and CD14 markers. B Comparing CD45% (all immune cells), CD14™ (myeloid) and CD45% CD14—(lymphoid)

(LSBio, Seattle, WA), for CD4: monoclonal rabbit anti-
human EPR6855 (Abcam, Cambridge, UK), for FOXP3:
monoclonal rabbit antihuman D2WS8E (CST, Danvers,
MA), for a-SMA: monoclonal mouse IgG2a antihuman
1A4 (DAKO, Carpinteria, CA), for CD34: monoclonal
rabbit antihuman EP373Y (Abcam, Cambridge, UK),
for COL4: monoclonal mouse IgGl antihuman COL-
94 (Abcam, Cambridge, UK), and for vWF: monoclonal
mouse [gG1 antihuman F8/86 (DAKO, Carpinteria, CA).

Cytokeratin at 1:100 dilution (polyclonal rabbit anti-
cow cytokeratin, wide spectrum screening, DAKO,
Carpinteria, CA) or (monoclonal mouse IgG1 antihu-
man Clone AE1/AE3, DAKO Carpinteria, CA) was
used to identify the tumor cells. Rabbit EnVision rea-
gent (DAKO,neat), Goat Anti-Mouse IgG2a heavy chain
(Horseradish peroxidase, HRP) (Abcam), Rat anti-Mouse
IgG1l Secondary Antibody, HRP, eBioscience (Ther-
moFisher Scientific, Waltham, MA USA), Goat Anti-
Mouse IgG3 heavy chain (Horseradish peroxidase, HRP)

(Abcam), Alexa 546 conjugated goat antirabbit second-
ary antibody (Molecular Probes, Eugene, OR) were used
as secondary antibodies. Tyramide-bound fluorophores
were added after each secondary antibody to bind to the
HRPs. Cyanine 5 (Cy5) directly conjugated to tyramide
(Akoya, Waltham, MA, USA), Alexa Fluor 750 streptavi-
din (Cy7) (ThermoFisher Scientific, Waltham, MA USA)
and Tyramide Signal Amplification (TSA) fluorescein
(Fluorescein isothiocyanate (FITC)) (AKOYA, Marlbor-
ough, MA 01752, USA) were used for target antibody
detection. Additional file 1 shows all the antibodies we
used with the dilutions and stock concentrations.

Staining of whole tissue sections

Formalin-Fixed Paraffin-Embedded whole tissue sec-
tions were deparaffinized with xylene. Rehydration was
performed using ethanol. Antigen retrieval was per-
formed using EDTA buffer pH 8.0 at 97 °C for 20 min
in a pressure-boiling container (PT Module, Lab Vision,
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Fig. 2 Comparison of myeloid and lymphoid subsets between AA and Non-AA TNBC tumors. A Representative images of multiplex
immunofluorescent staining for two macrophage markers: CD68 and CD206, T cell markers: CD3, CD4 and CD8, and B-cell marker: CD20. B
Comparison of the level of the above markers in AA versus Non-AA TNBC tumors

Thermo Scientific, Waltham, MA). 2.5% hydroxyl per-
oxide in methanol for 30 min was used to block endog-
enous peroxidase activity, followed by 0.3% bovine serum
albumin in 0.1 mol/L of Tris-buffered saline for 30 min
at room temperature. This was followed by incubation of
the slides with the primary antibodies and cytokeratin.
Slides were then incubated at 1-h room temperature with
the primary antibodies and with cytokeratin. Secondary
antibodies and tyramide-bound fluorophores were used
for target antibody detection. 4,6-diamidino-2-phenyl-
indole (DAPI) was used to stain nuclei and mounted with
Prolong Gold antifade mounting reagent (P36394, Life

Technologies). All staining was performed using the Lab
Vision Autostainer 720 (Thermo Scientific).

Fluorescence measurement and scoring

Quantitative immunofluorescence (QIF) was assessed
using two platforms: image collection was performed on
either the PM2000 (HistoRx) or Vectra Polaris (Perkin
Elmer) automated fluorescence microscopy platforms.
The final images were analyzed and quantified using the
AQUAnalysis Software (Navigate Biopharma) or the
InForm Software (Perkin Elmer), respectively.
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Fig. 3 Comparison of T-cells status and Regulatory T-Cell population in AA versus Non-AA TNBC. A Representative image of multiplex
immunofluorescent staining for CD3, Ki67 and GzB markers B Comparison of Ki67 and GzB in T-cells of AA vs Non-AA TNBC tumors. C Schema
of activation status of T cells. D Comparison of the activation status of T-Cell in AA vs Non-AA TNBC tumors. E Representative image of multiplex
immunofluorescent staining for CD4 and FOXP3 markers. F Comparison of regulatory T-cell population in AA versus Non-AA TNBC tumors
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Image analysis with AQUA method of QIF was used
initially for all the markers CD45, CD14, CDS8, CD20,
CDe68, CD206, PD-L1, THY1, FAP, CD3, Ki67, GZMB,
CD4, FOXP3, a-SMA, CD34, COL4/vWE. A QIF score
was generated by dividing the sum of target pixel intensi-
ties by the area of the molecularly designated compart-
ment, as previously described. In order to distinguish
tumor from tissue stroma and other components, an
epithelial tumor “mask” was created by binarizing the
cytokeratin signal and creating an epithelial compart-
ment. Stromal “mask” is created by subtracting tumor
mask from the nuclear mask and is representative of
tumor microenvironment. The expression level of a max-
imum of 3 targets can be measured in the above molecu-
lar compartments.

For the whole sections, using a x 20 objective, a series
of image fields of view (FOV) were captured within the
circled invasive tumor to ultimately cover the tissue of

interest. Depending on the size of the tumor, 40-200
fields were captured per section. QIF scores were nor-
malized to the exposure time and bit depth at which the
images were captured, to compensate for any variability.
All acquired histospots were visually assessed and cases
with staining artifacts or less than 2% tumor (cytokera-
tin staining) were omitted from the analysis. Since the
expression of Tregs was low in our samples, we quanti-
fied Tregs, which are characterized by the expression of
CD4 and FOXP3, using the InForm Software, as previ-
ously described [23]. Multispectral images were captured
by Vectra Polaris in three channels on all tumor tissues.
With the trainable feature-recognition InForm software,
Tregs and tissue types were identified. Cell nuclei were
visualized by the signal from DAPI stain; cytokeratin was
visualized with Alexa 546 fluorophore; and the proteins
of interest were visualized with the Cy5, Cy7 and FITC
dye.
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Fig. 4 Comparison of Fibroblast markers in AA versus Non-AA TNBC tumors. A Representative images of multiplex immunofluorescent staining for
Thy1, FAP and a-SMA markers. B Representative images of multiplex immunofluorescent staining for a-SMA, Col4-VWF and CD34. C Comparison of
Thy-1-, FAP- and a-SMA- positive cells in AA versus Non-AA TNBC tumors. D Comparison of non-basement membrane a-SMA (a-SMA in Stroma—
BM) in AA versus Non-AA TNBC tumors (Col4-VWF and CD34 masks have been used to eliminate basement membrane associated a-SMA from

The cell count for phenotype of interest (CD4 and
FOXP3 double-positive phenotype) was calculated in
both tumor and stromal tissue for final analysis, using
the segmentation software, InForm Tissue Finder (Perki-
nElmer, Waltham, MA, USA). The area of each tissue

category, tumor and stroma, was evaluated to assess the
density of Tregs, represented by (number of Tregs)/(pixel
area) in each FOV.
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Fig. 5 Comparison of PD-L1 marker in AA versus Non-AA TNBC tumors. A Representative images of multiplex immunofluorescent staining for CD68
and PD-L1 markers. B Comparison of PD-L1 expression in AA versus Non-AA TNBC tumors

Validation of staining and protein expression

Yale-Tissue microarray (YTMA) 405, a cell-line tissue
microarray for immune cells, was used as positive control
and for day-to-day standardization of assays. It revealed
the expected levels and expression patterns of the
immune cell biomarkers. YTMA 417, a random breast
cancer tissue microarray was used as a second con-
trol. QIF scores for each marker, showed high concord-
ance and remained reproducible, among control slides
stained in different batches indicating limited inter-batch
variation.

To show specificity and reproducibility, all antibod-
ies were validated using an antibody validation proto-
col described previously [24]. Briefly, we have tested the
antibodies in different conditions and chose the one that
maximizes their dynamic range and the signal to noise
ratio. Once the optimal conditions and concentrations

have been determined, we proceeded with the tissue
staining and further analysis.

Statistical analysis

We used the median QIF scores of every marker from
all FOV in each section to represent marker expression
at the section level. Statistical comparisons between AA
and NAA population were made using the Mann—Whit-
ney U test except for comparison of T-cell status for
which Fisher’s exact test was used. Statistical analyses
were performed using the GraphPad Prism v6.0 for Win-
dows (GraphPad Software, Inc, San Diego, CA, USA).
Significance is defined as p <0.05.

Results

The AA patients with TNBC have been shown to be asso-
ciated with increased inflammation in TNBC [25] and
were assessed here by the general antibody for leukocytes
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(CD45 or leukocyte common antigen). We found that
quantitative scoring showed that infiltration with CD45%
immune cells (p=0.0102) is higher in TNBC in AA sam-
ples, including higher level of lymphoid, CD45% CD14~
(»=0.0081) and myeloid CD45" CD14™ cells (p =0.0864)
(Fig. 1).

Quantification of expression of CD68, CD206, CD4,
CD83, CD8, CD20 assessed the specific lymphoid and
myeloid components of the TNBC microenvironment.
Figure 2 illustrates the range of expression of the lym-
phoid and myeloid cell subtypes between AA and NAA
patients. No significant differences were observed among
individual immune cell subtypes, although CD3*, CD8,
and CD20" cells were, on average, numerically higher
among AA TNBC samples.

We used a definition of activated T-cells as reported
previously by Gettinger et al. [19], which showed asso-
ciation with response to immunotherapy in lung cancer.
CD3" cells of AA TNBCs were more likely to be in active
than dormant state (p=0.0077), compared to NAA
TNBCs. Figure 3 shows a schematic for the definition
of activated T cells and suggests a more active immuno-
surveillance in the AA TME. We observed significantly
higher Ki67 expression in AA TNBCs (p=0.0066); GzB
level was also higher in AA TNBC (p=0.0912), but the
difference did not reach the statistical significance. No
significant differences were detected in the level of regu-
latory T-cells (FOXP3" CD4%) between AA and NAA
tumors.

There is a well described increased propensity for
keloid in AA compared to NAA populations (AAs are 20
times more likely to develop keloid than NAA individu-
als) [9]; This finding led us to hypothesize that the reac-
tion to tissue injury would be expressed as a higher level
of fibroblastic markers in the tumors of AA patients.
However, none of the biomarkers we tested related to
fibrous proliferation showed any significant difference
between AA and NAA TNBC cases. Although the level
of a-SMA was numerically higher in AA TNBC, the dif-
ference was not statistically significant and when the vas-
cular and glandular a-SMA were manually excluded from
the analysis the difference was lost (Fig. 4).

In addition, we assessed PD-L1 expression in tumor,
stroma and in macrophages (CD68%). We observed a
marginally significantly higher expression of PD-L1 in
macrophages (p=0.0507) in AA TNBC cases compared
with NAA but otherwise levels of PD-L1 are equivalent

(Fig. 5).

Discussion

Compared with NAA women, AA women have lower
age-adjusted incidence rates of breast cancer diagnoses.
However, the age-adjusted breast cancer mortality rates
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are higher in AA women. Racial differences remain after
adjustment for sociodemographic and pathologic vari-
ables [26]. TNBC, which has the worse prognosis com-
pared to other breast cancer subtypes [27], account for
a higher percentage of breast cancer cases in AA than
European American women [6, 27, 28]. The worse prog-
nosis of breast cancer in AA women has partially been
attributed to the higher prevalence of TNBC in this
group. However, no survival difference for TNBC was
detected between the two population [29].

We hypothesized that the breast stromal environment
might be responsible for the higher frequency of Triple
Negative Breast Cancer (TNBC) in African American
(AA) vs White American women. We used quantita-
tive immunohistochemistry as our approach to look for
any evidence of differences in TME of TNBC between
the two populations focusing on cells that modulate
the immune response. We showed that differences exist
in TME of TNBC between the two populations includ-
ing that TNBC in AA women have a significantly higher
level of lymphoid cells (CD45% CD147). However, we did
not see any differences in the level of myeloid markers
between the two populations. When compared differ-
ent lymphoid markers between the two population, AA
tumors had a numerically higher level of CD3, CD8, and
CD20 markers but none of these differences were statis-
tically significant. We found T-cells in AA tumors show
higher levels of proliferation and compared to White
Americans, an increase in activated T-cells (defined by
higher levels of Ki-67 and/or GzB).

Although several studies have indicated that racial dis-
parity in breast cancer outcome between patients of Afri-
can compared to those of Caucasian ancestry are due to
biological factors including differences in gene expression
patterns of tumor cells as well as differences in tumor
microenvironment (TME) between the two populations
[26, 30-51], to our knowledge our study is the first one
that have implemented quantitative immunofluorescence
technique to compare the cellular contents of the TME
of TNBC between AA and NAA American tumors. A
recent study showed a stronger overall immune response
in Black women compared with NAA women and those
immune reactions shift the TME toward humoral immu-
nity with a higher proportion of the T-cell exhaustion in
the TME. This study demonstrated the most statistically
significant and consistent racial differences in immune
infiltrates were higher fractions of CD4" T cells in sam-
ples from AA patients compared with NAA patients [52].
Results from a prior TCGA analysis also showed African
ancestry to be associated with a higher leukocyte fraction
in breast tumors [52, 53]. Racial disparities in TME have
also been shown to exist in other types of cancers such as
colon and prostate tumors [54—56].
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Significantly higher levels of CD45%" CD14~ cells and
the increased number of tumors with activated T-cells
among the samples from African American patients
are consistent with the concept of African American
TME having a higher inflammatory response to tis-
sue injury compared to White American TME. While
we found CD3 was higher in the tumors, this differ-
ence did not reach the statistical significance level.
However, the significantly higher BMI in the AA group
might also be responsible for the higher breast inflam-
mation of this group. This higher inflammation, to
some extent, might be responsible for the significantly
higher ratio of TNBC to other breast cancer subtypes
in the AA population [57].

Conclusion

Our study has a number of limitations. While we
hypothesized differences in the stromal components
associated with race, we assessed only the immune cell
component of the stroma. ECM proteins and glycopro-
teins are major components of microenvironment that
we were unable to assess. While we examine lymphoid,
myeloid cells and fibroblasts, the extracellular stro-
mal elements are challenging to measure with quan-
titative immunofluorescence methods. Furthermore,
while the case control format allowed discovery of a
few differences between AA and NAA TNBC, it is pos-
sible that more cases and controls would have pushed
our numerical differences to statistical significance. In
summary, we show that lymphoid cells are more promi-
nently expressed in the TME in AA TNBC than NAA
TNBC, but this finding is not seen for myeloid cells.
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