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Supplementary figure S1. TGF-B-induced EMT involves stepwise transcriptome
reprogramming. (A) Immunofluorescence microscopy for changes in the localization and
expression levels of marker proteins during different time points (untreated (d0), dayl (d1),
day 4 (d4) and day 7 (d7)) of TFG-B induced EMT). Staining was performed with antibodies
against the epithelial markers E-cadherin and ZO-1, the mesenchymal markers N-cadherin
and Fibronectin 1, with Phalloidin to visualize the actin cytoskeleton and against Paxillin to
detect focal adhesion plaques. Scale bar, 100 um, 63X magnification. Treatment scheme is
depicted above. (B) Phase contrast images of NMuMG cells pretreated with DMSO,
Actinomycin D or Cycloheximide 30 min before TGF-f stimulation for 24 hours. Scale bar,
100 ym, 20X magnification. (C) GO enrichment analysis was performed for genes
upregulated during EMT shown in Fig. 1B with DAVID functional classification tool; the plot
shows representative categories of the top 5 clusters. (D) Same as C for Fig. 1C
downregulated genes. (E-F) RNA represented as normalized tag counts for hallmark
epithelial (E) and mesenchymal (F) markers. (G) Similar analysis as shown in (Figure 1A),
but limited to lincRNA differentially expressed compared to day 0. (H-l) Same analysis as
shown in Figure 1B and C, but only for lincRNAs. (J) Normalized tag counts for a known
EMT driving lincRNA (Malatl) during EMT time course. (K) mRNA levels for several genes
identified as deregulated in the RNA-Seq analysis of TGFB-induced EMT in NMuMG cells
and performed RT-gPCRs in NMuMG cultured under similar conditions but without exposure
to TGFB were measured by qRT-PCRs relative to Ctcf and plotted on the y-axis. Mean and

SEM is plotted from three independent biological replicates. * p<0.05 Student’s t-test.

Supplementary figure S2. Smad signhaling but not JNK pathway is required for the onset of
EMT. (A) Immunoblots for total JNK and Smad as well as their phosphorylated forms in
human epithelial (MCF7) and mesenchymal (BT549) breast cancer cells. Lamin B serves as
loading control. (B) Similar analysis as in Fig 1G was performed in non-invasive tumor
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samples (n=14). (C) Bar plot showing the ratio between p-Smad2 and p-JNK in non-invasive
(n=15) and invasive (n=34) tumor samples that was derived using a relative score assigned
to p-JNK and p-Smad2 in each clinical sample based on the IHC staining intensity (score
ranges from O to 3 where O is lowest and 3 is highest; however, to facilitate calculating the
ratio, instead of O we have assigned a very small value (0.001)).. y axis represents relative
staining intensity. p=0.06 (Student’s t-test). (D) Similar analysis as in (C) but plotted values
are scores for p-Smad2 and p-JNK in non-invasive and invasive tumor samples. (E) Similar
analysis as in (C) but plotted values are scores for p-JNK in low and high grade non-invasive
and invasive tumor samples (F) Representative immunoblots (n=2) showing JNK and
phosphorylation state of JNK in NMuMG cells depleted with Smad4 for four days and
induced with TGF-B for 24 hours. Actin serves as loading control. The right panel depicts the
guantification of immunoblots showing a decrease in JNK signaling upon Smad4 knockdown
during TGF-B-induced EMT in NMuMG cells. (G) Similar analysis as in (F), but instead of
Smad4 depletion, cells were pretreated with PI3-Kinase inhibitor and Akt inhibitor. These
results show increased JNK activity upon Akt/PI3 Kinase inhibition. (H) Representative
immunoblots (n=2) showing JNK and phosphorylation state of JINK in NMuMG cells treated
with ERK inhibitor, P13-Kinase inhibitor and Akt inhibitor for 24 hours in the absence of TGF-
B. Actin serves as loading control. This analysis shows that Akt inhibition results in the
induction of JNK signaling in epithelial cells. (I) Immunofluorescence microscopy in Smad4
depleted cells for changes in the localization and expression levels of depicted marker
proteins after 1 day of TGF-B-induced EMT. Scale bar, 100 um, 40X maginfication. (J)
NMuMG cells pretreated for 30 minutes with DMSO or JNK inhibitor were stimulated with
TGF-B for 1 day and immunofluorescence assay was performed for marker proteins. Scale

bar, 100 ym, 40X magnification. * p<0.05 Student’s t-test.

Supplementary figure S3. Alternate ways of interfering with JNK signaling validate the
significance of JNK pathway for mesenchymal fate. (A) NMuMG cells treated for four or

seven days with TGF-3 and DMSO or JNKi were stained for the phosphorylated form of the
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JNK target c-Jun (p c-Jun). Scale bar 100um, 63X magnification. (B) HMEC cells treated for
four days with TGF-f3 in the presence of DMSO or JNKi were stained for the phosphorylated
form of the JNK target ATF4 (pATF4). Scale bar 100um, 63X magnification. (C) mRNA levels
of JNK1 and JNK2 were measured by qRT-PCR relative to Ctcf after seven days of JNK1
and JNK2 double knock down in NMuMG cells and plotted on the y-axis. Mean and SEM is
plotted from three independent biological replicates. (D) Immunofluorescence analysis of
cells treated in (C) for EMT marker proteins. Scale bar 100um, 63X magnification. (E)
Immunoflurescence analysis for EMT marker proteins of NMuMG cells treated with JNK-IN-8
or DMSO for seven days during TGF-B induced EMT. Scale bar 100um, 63X magnification.
(F) Immunoflourescence analysis in cells treated as in (E) for phospho c-Jun (p c-Jun). Scale
bar 100um, 63X magnification. (G) Representative immunoblots (n=2) showing
phosphorylation state of JNK substrate c-JUN during TGF-B-induced EMT upon chemical
inhibition of JNK activity in NMuMG cells. B- Actin serves as loading control. (H)
Quantification of immunoblots in (G) and its graphical representation. Y axis represents
intensity normalized to c-Jun level. Mean and SEM is plotted from two independent biological

replicates. ** p<0.01, *** p< 0.001, Student’s t-test.

Supplementary figure S4. Inhibition of JNK signaling significantly reverts gene expression
changes acquired during TGF-B-induced EMT. (A) RNA levels represented by normalized
tag counts derived from RNA-seq data for key epithelial genes that are upregulated upon
JNKi at day 7 (d7). (B) GO enrichment analysis using DAVID functional classification tool for
genes upregulated following JNK inhibition at day 7. Top enriched categories are
represented with corresponding P-values. The numbers of genes that are downregulated
during EMT and are reversed by JNK inhibitor are depicted in the second last and last
columns respectively. (C) Same as in (A) for key mesenchymal genes that are upregulated
during EMT and downregulated upon JNKi at day 7 (d7). (D) Same as in (B) for genes that
are upregulated during EMT and downregulated upon JNKi at day 7 (d7). (E-F) Venn
diagrams same as Figure 2B and C, but for lincRNAs. (G) RNA levels (normalized tag
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counts) for genes depicted in Fig. 2E and F. (H) mRNA levels for genes depicted in Fig. 2E
and F were measured by gRT-PCR relative to Ctcf after seven days of TGF- induced EMT
with JNKi or DMSO treatment starting at later time points, i.e. 1 day or 3 days after initial
TGF-B induction. Mean and SEM is plotted from three independent biological replicates. (1)
Immunofluorescence for EMT marker proteins of cells treated as in (H). Scale bar 100um,
63X magnifications. (J) Same as in Fig. 2E and F for a control locus (Gata4 promoter) that is

not changing in RNA levels during EMT.

Supplementary figure S5. Regulatory factors employed by JNK signaling regulate
mesenchymal fate. (A-B) GO term analysis of genes upregulated upon JNKi and
downregulated during normal EMT (A) as well as genes downregulated upon JNKi and
upregulated during normal EMT (B). GO-term enrichment analysis was performed as in
Supplementary Figure 4B. (C) mRNA levels for factors depicted in Fig. 3A were measured
by gRT-PCR relative to Ctcf in NMuMG cells treated for seven days with TGF- and DMSO
or JNKi. Mean and SEM is plotted from two independent biological replicates. (D) Same as in
(C) for factors in Figure 3B. Mean and SEM is plotted from two independent biological

replicates. * p<0.05, Student’s t-test.

Supplementary figure S6. JNK-induced factors partly implicated in EMT also critically
regulate EMT. (A) mRNA levels for transcription factors were measured by gRT-PCR relative
to Ctcf to access knock down efficiency in NMuMG cells used for experiments depicted in
Fig. 3C. (B) mRNA levels for classical EMT markers in cells treated as in Fig 3C were
measured by gRT-PCR relative to Ctcf and SEM is plotted from 3 independent biological
replicates. (C) Representative bright field images and immunofluorescence microscopy
analysis of changes in the localization and expression levels of marker proteins after four
days (d4) of siRNA mediated depletion of three transcription factors (Etv6, Tcf12 and Hoxb9)
using single siRNAs during TGF-B-induced EMT. Scale bar, 100 um, 40X magnification. (D)
RT-gPCR for knock down efficiency of analyzed transcription factors in same cells as in (C).
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(E) mRNA levels for classical EMT markers in cells treated as in (C) were measured by RT-
gPCR relative to Ctcf and plotted on the y-axis. Mean and SEM is plotted from two

independent biological replicates. * p<0.05, ** p<0.01, *** p< 0.001, Student’s t-test.

Supplementary figure S7. Additional validation of JNK induced factors by alternate siRNA
pool. (A) Immunofluorescence analysis as shown in Fig. 3C but knock down of candidate
factors was performed using SMART pool siRNAs instead of single siRNAs. (B) mRNA levels
of EMT markers were measured by qRT-PCR relative to Ctcf for cells treated as in Fig S7A.
Mean and SEM is plotted from two independent biological replicates.(C-D) Similar validation
as in A and B was performed for JNK-induced factors partly implicated in EMT. * p<0.05,

Student’s t-test.

Supplementary figure S8. Alternate interference with JNK signaling validates the
transcriptional dependence of transcription factors on JNK. (A) ChlIP assay using anti-ATF2
antibody following JNK inhibition in NMuMG cells undergoing EMT for four days was
performed. Quantitative PCRs were performed for promoters of JNK-dependent transcription
factors and enrichments are plotted on the y-axis as ratio of precipitated DNA (bound) to total
input DNA and then further divided by the same obtained in the empty vector transfected
cells. Similar analysis for control gene promoters such as Hoxb8 and Hprt showed no
detectable enrichment signal. SEM is derived from independent biological replicates. (B)
NMuMG cells treated for four days with TGF-B in the presence of DMSO or JNKi as in (A)
were stained for the ATF2 localization. Zoomed nuclei in the right part were shown for
visualization purpose. Scale bar 100um, 63X magnification. (C) NMuMG cells were treated
with DMSO or JNK inhibitor JNK-IN8 for seven days during TGF- induced EMT. mRNA
levels for transcription factors were measured by RT-gPCR relative to Ctcf and plotted on the
y-axis. Mean and SEM is plotted from two independent biological replicates. (D) NMuMG
cells were transfected with sSiRNA SMART pools for INK1 and JNK2 or NTC and treated with
TGF-B for 7 days. mRNA levels for transcription factors were measured by RT-gPCR relative
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to Ctcf and plotted on the y-axis. Mean and SEM is plotted from three independent biological
replicates. (E) Bright field images of epithelial NMuMG cells (d0), cells that have undergone
TGF-B-induced EMT for 8 days (d8) and cells that have reverted to an epithelial state from
d8 mesenchymal state after TGF-B withdrawal for 22 days (d8-22) (MET). Scale bar, 100 pm,
20X magnification. (F) Immunoblot for total JNK and phospho-JNK (pJNK) levels in cells
shown in (E). Lamin B serves as loading control. (G) mRNA levels for transcription factors in
cells treated as in (Figure 3B) were measured by gRT-PCRs relative to Ctcf and plotted on
the y-axis. Mean and SEM is plotted from three independent biological replicates. * p<0.05,

** p<0.01, Student’s t-test.

Supplementary figure S9. Newly identified transcription factors PRKRIR, PCBP4 and
TSC22D1 rescue TGF-B induced cell cycle arrest. Lineage trees tracked by live cell imaging
on NMuMG cells under control, Non treated control (NTC) and siRNA-mediated depletion of

factors (X cell death, ? Cell could not be tracked till the end).

Supplementary figure S10. siRNA-mediated efficient knockdown of transcription factors
results in transcriptional and phenotypic remodeling without affecting cell-cycle or cell
viability. (A) Scratch assay in MDA-MB-231 cells treated for four days with DMSO or TGF-3
receptor blocker. Scale bar, 200 um; 20 X magnification. Mean and SEM is plotted from three
independent biological replicates. (B) Representative immunoblots (n=3) showing JNK and
phosphorylation state of JNK in MDA MB 231 treated similarly as (A). B-actin serves as
loading control. On right quantification of immunoblots and its graphical representation
showing decreased JNK activation upon Smad4 knock down during TGF-B-induced EMT in
NMuMG. (C) mRNA levels of TSC22D1 was measured by RT-qPCRs relative to CTCF and
plotted on the y-axis from two epithelial cell lines MCF7 and MDA MB 361 and two
mesenchymal cell lines MDA MB 231 and BT549. Mean and SEM is plotted from two
independent biological replicates. (D) Following transfection with control (NTC) or siRNAs
against the four candidates (PRKRIR, NFIL3, PCBP4 and TSC22D1) for four days in MDA-
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MB-231 cells, mRNA levels of the target genes were measured by RT-qPCRs relative to Ctcf
and plotted on the y-axis. Mean and SEM is plotted from two independent biological
replicates. (E) Same analysis as in (D) for cells transfected with single siRNAs. Mean and
SEM is plotted from two independent biological replicates. (F) Same analysis as in Fig. 5E
for cells transfected with single siRNAs. Mean and SEM is plotted from two independent
biological replicates. (G) Cell cycle was monitored in MDA-MB-231 cells that were non-
treated or transfected with siRNAs as in (D) by measuring BrdU incorporation (x-axis) and
total DNA content determined by 7-AAD (y-axis). Percentage of cells in GO/G1-phase, S-
phase and G2-M-phase are presented in the plots. (H) Representative histograms displaying
number of cells (y-axis) with respective DNA content determined by 7-AAD (x-axis) for cell
cycle analysis described in (D). (I) Bar plots showing percentage for cell populations depicted
in (G). Mean and SEM is plotted from three independent biological replicates. (J) Induction of
apoptosis was determined in MDA-MB-231 cells treated like described in (G) by annexin V
staining. Bar plots show percentage for cell populations positive for annexin V only (early
apoptotic), for annexin V and Pl DNA counterstain (late apoptotic), only for Pl (necrotic) or
negative for both stainings (non-apoptotic). Mean and SEM is plotted from three independent

biological replicates. * p<0.05, ** p<0.01, *** p< 0.001, Student’s t-test.

Supplementary figure S11. Expression of TSC22D1-target genes is downregulated upon
TSC22D1 knockdown in MDA MB 231 cells. (A) RNA levels of TSC22D1 and its target
genes is represented by normalized tag counts (y-axis) derived using RNA-seq data from
TSC22D1 depleted MDA MB 231 cells. (B) Similar analysis as in (Figure 71) but with respect
to Satb2 staining. Error bars represent SEM from independent biological replicates. **

p<0.01, Student’s t-test.



Supplementary Table S1. Detailed description of clinical samples (age, sex, tumor size,
grades, lymph node migration status, ER PR HER status etc.) used in this study for

immunohistochemistry.

Supplementary Table S2. A number of genes differentially expressed upon depletion of

novel transcription factors in mesenchymal breast cancer cells line (MDA-MB-231) are

previously implicated in cancer biology in similar contexts.

Supplementary Table S3. The table contains details of all sSIRNAs employed in this study.

Supplementary Table S4. This table provides details of all primers used in this study.
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Supplementary Figure 2 Sahuetal.
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Supplementary Figure 3 Sahuetal.
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Supplementary Figure 4
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Supplementary Figure 5 Sahu et al.
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Supplementary Figure 6
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Supplementary Figure 7
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Supplementary Table S1. Detailed description of clinical samples (age, sex, tumor size,
grades, lymph node migration status, ER PR HER status etc.) used in this study for
immunohistochemistry.
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p-
0
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1
1
3
0
1
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Supplementary Table S2. Genes differentially regulated upon PRKRIR knockdown in
MDA-MB-231 cell line,

id log2FoldChange Reference
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stimulating
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Proc Natl Acad Sci U S A. 2010 Dec 14;107(50):21248-55. doi:
10.1073/pnas.1015855107. Epub 2010 Nov 16. PubMed PMID: 21081700;
PubMed Central
PMCID: PMC3003076.
Valencia T, Joseph A, Kachroo N, Darby S, Meakin S, Gnanapragasam VJ.
Role and
expression of FRS2 and FRS3 in prostate cancer. BMC Cancer. 2011 Nov

FRS3 -1.784673809 11;11:484.
doi: 10.1186/1471-2407-11-484. PubMed PMID: 22078327; PubMed
Central PMCID:
PMC3231952.
Dai F, Shen T, Li Z, Lin X, Feng XH. PPM1A dephosphorylates RanBP3 to
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21960005; PubMed
Central PMCID: PM(C3207100.
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PubMed PMID:
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TWF1 -1.012274777 MF, Greene GL, Liu H. MicroRNA-30c inhibits human breast tumour
chemotherapy
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10.1038/ncomms2393. PubMed PMID: 23340433; PubMed Central
PMCID: PMC3723106.
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Andriulli A, Piepoli A. ARNTL2 and SERPINE1: potential biomarkers for
tumor

ARNTL2 -0.930786259 aggressiveness in colorectal cancer. J Cancer Res Clin Oncol. 2012
Mar;138(3):501-11. doi: 10.1007/s00432-011-1126-6. Epub 2011 Dec 24.
PubMed PMID:
22198637.
Acharyya S, Oskarsson T, Vanharanta S, Malladi S, Kim J, Morris PG,
Manova-Todorova K, Leversha M, Hogg N, Seshan VE, Norton L, Brogi E,
Massagué J.
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Cell. 2012
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CAGCAAAAGCACGGTTGCAGT
AGATGGGGATGTTGGCTGAATGTA
CGTGCTGCTTCACATTTTTCCTTA
GGGGACAATGTGGGACTGAGC
ACTGTGGCTCAGCTAGCTCTCG
ACCAGGGAGCAGAACCACGAT
TTGTCCGGCACAGGGTAAATCT
TGACAGCAGTGGGGAAACCAA
GTGCTGGGTGCTGTCTGGATT
TGATCCCTTTCGCTGTGAGACAT
GCGTGTATGAAATTCGTTCCTGCT
CATTTGCAAGATGCAATGTCCTTC
GTCTAAGCGGTCTTCCATTCGAGA
GACCTGGCCTTCTTCAGGTTCC
TGTTTGGCACAAAGTCGATAATGTT
GGGAGTAGCAGCAGCCTAGCAG
GCTACCACACTTGCACCAGAGC
GTGATCCAGCCAAACGGAAACC
TCTTTTTGGGTGGCGTGGAGT
CCCGGGACAATGTGTATTACTATGA
GCAGCTGGCTCAAATCAAAGTCC
CATGTCCGTGAGGCCTTTTGA
TGGTGCATAATGATTGGGTTTGA

GAGAACATTGGATGGACGACT
CACAGACGGGCATAGATCAC

GACACCCTGACACCCTGAG
TGAGGGCTTCATTTCTCTTCTC
GAGAGTTCCCTGGCTGTGTC
ATTTGGGATGTTCTGGTGCT



Fgfbpl

Ace2

S100a8

MAPKS8

MAPK9

Mouse ChIP Primers

Muc4

Fofbpl

S100a8

S100a9

Ace2

Mouse

Mouse

Mouse

Mouse

Mouse

Mouse

Mouse

Mouse

Mouse

Mouse

Human RT Primers

CDH1

CLDNS

CDH2

ZEB1

MCAM

HOHB9

PCBP4

NFIL3

Human

Human

Human

Human

Human

Human

Human

Human

A T XU T X T XD T O

A MV T XTT DOV T OV TD

A T XTI T O T O T U T 0T DO

CTGCACACTCACAGAAAGGTG
CTGAGAACGCCTGAGTAGCC
TGAAAAAGTGGTGGGAGATGA
AACAGAGATGCAGGGTCACA
TCCTTGCGATGGTGATAAAA

GGCCAGAAGCTCTGCTACTC
AACTGTTCCCCGATGTGCT

ACAAATCTCTTGCCTGACTGG
TGATGACTCCCTATGTGGTAACTC
ACCCACTGACCAGATATCAACA

CACAGACGGGCATAGATCAC
CCTCACTCCCCATGCTCATTATAG

GGGAAGAGCAGCACAGAGATAAAGA

TGGGGCTCTGATACCACATGTCT
ACAGGCGACATCATGCTAATGAA
ACAGGTGTGGCTTCCTCAAA
CAGGCAGAGACCTACTGGTGAT
CGCCTGCCACCCTCTGTATATTA
CTCACTTCCCTTCCATCCAACCT
GCCCACAGGTATATTGTGATGCTT
CGCTTTATTCTAAACCTGGGCAGA

TCTTGGAGGAATTCTTGCTTTGC
ACCGCTCTCCTCCGAAGAAACA
AACCTGCATGGACTGTGAAACCT
GGTGGTCAAGTATTGGCGGTCAC
GGCCGTCATCACAGTGACAGAT
CCCTGTTCTCAGGAACTTCACCA

CCAACAGACCAGACAGTGTTACCAG

TCTTGCCCTTCCTTTCCTGTGT
CCCCATTCCTCAAGTCATCTGGTA
GTCTGGGACGACTGAATGTGGAC
GACAAAGAGAGGCCGGATCAAAC
TCTGGTATTTGGTGTAGGGACAGC
CCAAGATCAAGGAGATCCGAGAGA
TGTGGAGTTGGGGAGCAGGTC
ATGCAGCTGAGAAAAATGCAGACC
CCACATTGCTACTGGCATCAAGAG



SRF

ETV6

TCF12

PRKRIR

TSC22D1

CTCF

DUSP2

CSF3

FRS3

IL6

ADAMTS15

IFIT2

ELF3

EGR1

MAP3KS3

BTN3A2

DPP4

RECK

FOXM1

NGFR

FAM123B

LHX6

LAMA1

Human

Human

Human

Human

Human

Human

Human

Human

Human

Human

Human

Human

Human

Human

Human

Human

Human

Human

Human

Human

Human

Human

Human

M 20 T XU M O T

M2V TV T IOV T OTAIOTITIOTIODTIT IO TOTAIOTIOTIOTDODTIOTIOT T T 3T

CTGCCTACCAGCTTCACCCTCAT
GTGCACTTGAATGGCCTGCAC
CCCTGCGCCACTACTACAAACTAAA
TCATGATTTCATCTGGGGTTTTCA
GAACTTTAATCGGGGTGGTTGGAT
GTTGTTGCTGGGGATTCATCTTC

GAAACAAATGACAAAGTTTGAATGGAA

CACAAAGGAATGTAAACAGCAACGA
CTGACGACACCCCTGGTGGAT
CGATTTTGTTGTCAATAGCTACCACAC

GGGCTTGAGAGCTGGGTTCTATT
CTTCGACTGCATCACCTTCCATT

ACTCCAGGGCTCCTGTCTACGA
CCTGCAGGTCTGACGAGTGACTG
CCAGGAGAAGCTGGTGAGTGAGT
AGGGGATGCCCAGAGAGTGTC
AATAGCCACCCCGCTGAGCTT
GCTGGAGACAGTGTAGCCTAGAGCA
CCAGCTATGAACTCCTTCTCCACAA
GAATCTTCTCCTGGGGGTACTGG
GAAATACCGATCCTGCAATCTGGA
ACTGCTCCTCCCGGAAGCTCT
GTGGCAGAAGAGGAAGATTTCTGA
TTTTAGTTGCCGTAGGCTGCTCTC
CCAGATGTCATTGGAGGGTACAGA
ATCCAGTCCAGAACCTGCGTCTT
CTACGAGCACCTGACCGCAGA
AGTGGTTTGGCTGGGGTAACTG
TGTTGTCCCAGGACAGAAACCATA
ACCTGTCTGGACACCCCAGAGT
CCAAGATGGTGACTTCTATGAAAAAGC
CATCCTCATAACCCTTCACTTCGAC
CTTAGTGGCACGGCAACACATTG
CCATCAAGGGTAAAATGAGGTTCTG
TCTGTCAAGTGTCCTTCGCTCTTG
GCACATAATGGGCAACAAGCAC
TTTAGTGGCGATCTGCGAGATTTT
CCCCTCCTCAGCTAGCAGCACT
CCTCATCCCTGTCTATTGCTCCA
GTTCTGCTTGCAGCTGTTCCAC
CAGGAATAGGATCCTTACCACCTGA
CTGCTTCTGCAGCCACATATCCT
CAAGGAGATCTTCTGCAAGATGGAC
CAGTCGCTGGCGTAGATCTGTC
GGATGACCTCCATTCTGACTTACACA



CMKLR1

CXCL3

FRS3

ELF3

Human

Human

Human

Human

A T TV T D

AACCTTCCTTACATGGGCACTGAC
ACTTCTTGATGGGAGGCGTGAC

GTTGTCTGCAGCTCTCCAATGTGA
CCATGGTTCAGAAAATCATCGAAA

TCTGGTAAGGGCAGGGACCAC

AATAGCCACCCCGCTGAGCTT

GCTGGAGACAGTGTAGCCTAGAGCA

CCAGATGTCATTGGAGGGTACAGA

ATCCAGTCCAGAACCTGCGTCTT
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